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NMPEANCITIOBUE

Pa3BuTue cenbcKOro xo3siicTBa, MOBBIIIEHUE €ro MPOIYKTUBHOCTU
Hepas3pbIBHO CBSI3aHbI ¢ MHTeHCUUKaIeil oTpacau, pocToM 3¢ dek-
THUBHOCTU TIpon3BoacTBa. OIWH M3 BaXHEHIINX (haKTOPOB WHTCHCH-
duKanM — IpUMeHEHNe yIOOpeHWIT M IPYTMX CPEeACTB XMMU3ALINHU
3emJieenus.

IIpu BHeceHUUM YIOOpPEHUI HE TOJBbKO COXpaHSIETCS II0J0POAUE
MOYB, HO U OCYIIECTBISIETCS PACIIMPEHHOE €Tr0 BOCIIPOU3BOICTBO.
IIpaBunbHOE UCIIOIb30BaHUE YIOOPEHUI TOJKHO OBITh 9KOHOMUYEC-
K{ BBITOZHBIM, 00€CIIeYBaTh MOJyYeHHE OOJIBIIETO KOJIMYECTBa Ka-
YECTBEHHON MPOAYKIIMU IIPU OTHOCUTEJbHO MEHBIINX JOTOJTHUTEIb-
HBIX 3aTpaTaxX CpeICTB IIPOU3BOJCTBA U TPYIa B CEJILCKOM XO3SMCTBE,
T. €. CHIXATh CEOECTOMMOCTb U YBEJIMYMBATH MPOU3BOAUTEIBHOCTD
Tpyda TpU OO0s3aTeIbHOM YCJIOBUU 2KOJOIMYECKON 0e30MacHOCTH.
Tak, MUPOBOIf M OTEUECTBEHHBIN OMBIT PA3BUTHS CEIBCKOTO XO3SM-
CTBa CBUJIIETEILCTBYIOT O TOM, UTO Hay4yHO OOOCHOBAaHHOE IpUMEHe-
HUE MUHEPATbHBIX YIOOPSHU — OCHOBHON ITyTh YBEIMYCHUST YPO-
J)KaHOCTM U BaJIOBBIX COOPOB BO3JEIbIBAEMbBIX KYJIBTYpP, CO3MaHUS
MMPOYHO# KOPMOBO# 6a3bl IS SKUBOTHOBOJCTBA, COXPAaHEHUS W I10-
BBIIIEHUSI TTOYBEHHOTrO IuIomopoaus. PasBuTble cTpaHbl 3aramHoit
EBponbl  Gnaromapsi MHTEHCMBHOMY MPUMEHEHUIO MUHEpaTbHBIX
yaobpeHuit B TeueHue 6osee 150 1eT B cOYeTaHUU C BBICOKUM YPOB-
HeM KYJbTYPhI 3eMJIeIeIUs MIPEeBPaTUIMCh B 3KCIIOPTEPOB CEIHCKOXO0-
39U CTBEHHOMN MPOAYKIIUN.

Db HEeKTUBHOCTD «3eJIeHOM peBomonun» B 60-¢ ronpl XX B. B pas-
BUBAIOLLIMXCS CTpaHax Oblja 00ycI0BJIeHa COUeTaHWEeM PallMOHATbHOTO
MIPUMEHEHUSI OPOIICHMST 3eMeTb, XUMU3AIIUA 1 MEXaHU3aIllH, a TaKKe
BHEIPEHNEM HOBBIX BBICOKOYPOXANHEBIX COPTOB 3¢PHOBEIX KYJIBTYD
(reHuIa, pUc) C LEIbI0 Pe3KOro YBEJIUYEHUS MPOJ0BOJbCTBEHHBIX
pecypcoB. B Halleil ctpaHe 3a cueT IpUMEHEHUs] MUHEPaIbHbBIX Y100~
pernii B 80—90-¢ rogbl ObUIO MOIyYeHO 00Jiee TTOJOBMHEI BCETO IPH-
pocTa ypOXKaifHOCTH CeJIbCKOXO3SIMCTBEeHHBIX KyJIbTyp. [locTaBka Mu-
HepaJIbHBIX yI00OpeHUI cebcKoMy x03aiicTBy Poccrnu B 1985—1990 rr.
B KoauuecTBe 12,8 MIH T AelicTByronlero Bemectsa (okono 100 kr/ra
MMalrHu) obecIeyrBaia eXXerogHbli TPUPOCT MPOAYKILIMH, IS MOTyde-
HUSI KOTOporo 0e3 XxuMu3aluu IoTpedoBagoch Obl paciIipeHue Ioce-
BOB Ha 12—15 MJIH ra.

Hcnonb3oBaHue MUHEPaJIbHBIX YA0OPEHUI MO3BOJIUIO 3HAYUTEb-
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HO TIOBBICUTH YPOXXAaMHOCTb 3€PHOBBIX M Ba’KHEUIIIMX TEXHUYECKUX
KYJIBTYp, OCIAOWTh BIMSHUE HEOJIarONMPUATHBIX ITOTOTHBIX YCIIOBHIA.
CpenHeronoBoe MPOU3BOACTBO 3epHa TpeBbickao 100 MJIH T MpuU OKYy-
MaeMOCTH KaXXAOTro KujorpaMma n.B. yaoopeHuit 3,5—4 Kr 3epHa.
Kaxnperit py6ib 3aTpaT Ha TIpUMEHEHNE MUHEPATBHBIX YIOOpEeHW B
CEJIbCKOM XO3SICTBE OKynayics B 2,3 pasza.

B mocnennee mecsiTuieTe IpUMeHEHNE MUHEPATBHBIX YI0OpeHMI
B Poccum ymano 1o ypoBHst 1965 r. (8—12 Kr/ra), pe3Ko COKpaTWINCh
BHECEHHWE OpraHMYeCcKMX ymoopeHwuit (mo ypoBHd 1966—1970 rr. —
210 MIIH T) M MaciuTaObl M3BECTKOBAHUS KUCHBIX MOYB. CHUKEHUE
YPOKAHOCTU 3€PHOBBIX KYJIBTYP M BaJIOBBIX COOPOB 3epHa (10 66 MIH T
B 1996—2000 rr.), 0611Ieii IPOAYKTUBHOCTH IALIHU SIBUJIOCH CICICTBH -
€M TIpeXIe BCEero JIMIIEHUSI CEeNbCKOTO XO3SIHCTBa TOCYIapCTBEHHOM
MTOIAIEPKKM, OTCYTCTBUS Y TPOMU3BOAMTENICH M3-3a OHMCIIApUTeTa IIeH
00OpOTHEIX CPEACTB M JOCTYITHBIX KpeauToB. 1o 3KCIIepTHBIM OICH-
KaM, CHIXKCHHE TIPOAYKTHBHOCTH 3eMIICHCIINS TTPOM3OIIIO B PaBHOM
CTETIEH! TI0 COLMAIBHO-3KOHOMUYCCKUM TPUIMHAM W B Pe3yJIbTaTe
YMEHBIIIEHUs] TIPUMEHEHUS YIOOPEHMUIA.

B coBpeMeHHBIX YCIOBUSIX 0COO0 OCTPO CTOUT BOIIPOC O Haubosiee
3 HEeKTUBHOM, 3KOHOMUYECKM BBIFTOJHOM U pecypcocOeperaroiiem
MIPUMEHEHUHU JOCTAaTOYHO OrPaHWYEHHBIX KOJIMYECTB OPTaHUYECKUX U
MUHEpaJIbHBIX yaoOpeHuil. B 060o3puMoM OyaylleM IIMPOKOMY IIpH-
MEHEHMIO MUHEPaJIbHBIX YIOOpEHUN IS MHTEHCU(MDUKALIUU CETbCKO-
XO3SIMCTBEHHOTO IIPOM3BOACTBA ajJbTepHATUBBI HeT. MMHepalIbHbIE
yI0OpeHNs — BaxkHAasl COCTaBHAs YaCTh COBPEMEHHEBIX alallTHBHO-JIaH-
IAa@THBIX CUCTEM 3eMIICACNINSI, OINpeAelIionmas X HHTCHCUBHOCTD.
Paszpaborka cucteMbl yooOpeHUsI JOJKHA OCYILIECTBIISITbCS TaKXKe C
Y4eTOM TpeOOBaHUIT TEXHMUECKOTO 00eCTICUeHUS M SKOJIOTMYECKHX OT-
pPaHWYECHUI, MPOU3BOACTBEHHO-PECYPCHOTO TIOTEHIIMAIA TOBAapPOITPO-
W3BOAUTEIS] U YPOBHS €TI0 KBATM(hUKAIINH.

BcroMHUM BBICKa3bIBaHHE OCHOBOITOJIOKHUKA OTEYECTBEHHOMN Ha-
YYHOU IIKOJIBI arpoxumum akagemuka /. H. IIpsHUIIHMKOBA O TOM,
YTO HUKAKOM M30BITOK YIOOPEHUI HE MOXET 3aMEHUTh HEIOCTAaTOK ar-
POXMMHUYECKMX 3HAaHWI Yy pabOTHUKOB CeJIbcKOro xo3siictna. IlepBo-
OYepeIHYIO POJIb B MPUMEHEHUM YIOOpEeHMH, NHTEeHCU(UKALIUN CEllb-
CKOTO XO3S#CTBa MIPpaloT arpOHOMUYECKHE Kalphbl CPENHEro 3BeHa —
HETIOCPEICTBEHHBIE OPraHU3aTOPH! ITpon3BoacTBa. OHM JOJIKHEI YeT-
KO TIPEICTaBIATh (PYHKIIMU U BO3MOXHOCTH arpOXUMMYIECKOM CITYKOBI,
TBOPYECKHN BHEAPSTH JOCTIKCHUS HAYIHO-TEXHUIECKOTO TIporpecca B
00JIaCTU XMMU3ALUU 3eMIICICIUSI.

Ilepen arpoXUMUYECKO CITy>KOO# CTOSIT OTBETCTBEHHBIC 3a1aul, OT
ee IesITeIbHOCTH 3aBUCST IMPAKTHUECKOE OCYIIEeCTBIICHUE TIPOTrPaMM I10
MOBBIIICHUIO TUIOAOPOAUS ITIOYB M TPOAYKTUBHOCTH 3eMJeIesus,
obecrneyeHre palMOHAIBHOIO M 3KOJIOTMYECKM O€30MacHOro IprMe-
HEHUS YAOOPEHUI U OPYIMX CPEICTB XUMU3ALUU IPU BO3IAEIbIBAHUU
CEJIbCKOXO3IMUCTBEHHBIX KYJIBTYP IO COBPEMEHHBIM TEXHOJIOTHSIM,
MPOBeJeHNE TTPUPOIOOXPAHHBIX MEPOIIPUSITHUA.



1 ArPOXMMNA — HAY4YHAA OCHOBA
WHTEHCUDOUKALMN 3EMIIEQENNA
rmasa | C MOMOLWbK YOOBPEHUN

1.1. 3AA0AYN N METOAbI AFPOXMUN

Aepoxumus n3ydaeT KpyroBOpOT MUTATEIbHBIX BEILIECTB B 3eMJiee-
JIUM ¥ MATaHWE PacTeHUii, a TakkKe CIOCOOBl UX PeryJMpoBaHUs ISt
MOBBILIEHUS ypoXKasl U YIy4dllIeHUs ero KauecTBa IyTeM palluoHaIbHO-
r0 1 3KOJIOTUYECKU 6€30IMacHOro MpuMeHeHUsT yI0OpeHUiA.

BHeceHre MUHEpabHBIX yIOOpEeHUIA MO3BOJISIET BBOAUTH B KPYro-
BOPOT BELIECTB B 3eMJIEIEJIUU HOBbIE KOJMYECTBA 2JIEMEHTOB IMUTAHUS
pacTeHui, a BHECEHUE HABO3a M JPYTMX OTXOAOB KMBOTHOBOICTBA U
pPacTEeHUEBOACTBA — MOBTOPHO MCMOJIb30BaTh YacThb MUTATEIbHBIX Be-
ILIECTB, YK€ BXOJUBIINX B COCTaB MpeabIAyIIX ypoxkaes (puc. 1). [Tpu-
MEHEHUE YIOOpEeHU 1aeT BO3BMOXHOCTbh BOCIIOJHSATh BBIHOC YpOXKasi-
MU TIUTATEeNbHBIX BEIIECTB U HEMPOU3BOAUTENbHBIC MOTEPU UX U3 TI0-
YBHI (BCJIEACTBHE BETPOBOM M BOMHOI 3pO3MM, BblIIIEeJIauMBaHUs, yiie-
TyduMBaHUSI B aTMocdepy HUT.A.) M, TaKUM o0O0pa3oM, He TOJbKO
noaAepXX1uBaTb, HO M TIOBBIIIATh TUIOAOPOAUE TOYB U YPOXKAHHOCTH
CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYp 0€3 ylep0oa MIsl OKpYyKawllei cpeabl
U 310pOBbS JIOACH.

I'maBHas 1Leab NMpPUMEHEHWS yO0OpEeHUIA — MOBBILIEHUE YpoXas U
€ro KavyecTBa 3a CUET YIy4YlLIEHUs MUTaHUSl pacTeHUl. M3yueHue nura-
HUSI CEJIbCKOXO3SIMCTBEHHBIX pacTeHUI Bceraa ObUIO OMHOM M3 BaxkK-
Helmux 3amad arpoxuMuu. OHa ucciemayeT Takxke OOMEeH BEIleCTB B
PACTEeHUSIX B CBSI3M C YCJIOBUSIMU NMUTAHUSI, KOTOPBIE OINPEESIOT HE
TOJIBKO BEJIMYMHY, HO U KauyecTBO ypoxas. M3yyeHue 3TuX BOMPOCOB
CBSI3BIBAET arpOXUMMIO C (pr3uoJIoruei u onoxumueit pacreHuii. B 3a-
Jladyy arpOXUMMU BXOASIT, KpOME TOro, U3y4eHue U pa3paboTka Haubo-
Jee 2(PPEKTUBHBIX MPUEMOB ONTUMU3ALMU TUTAHUS U oOMeHa Be-
1LIECTB B PACTEHUSIX C TIOMOIIIbIO YIOOPEHUIA.

IlepBblii 0OBEKT HCCIENOBAaHUS B arpoXuMMU — pacmeHue. Ilpu
U3YYEHUM TUTAHUS PAaCTEHUN U pa3paboTKe CIOCOOOB €ro peryanpo-
BaHUS C IOMOIIBIO YI0OpEeHUI HEOOXOIMMO YUUTHIBAaTh TAKXKe OCOOEH-
HOCTM OMOJIOTMUM W TEXHOJOTMM BO3JEIbIBAHUS OTHAEIbHBIX KYJIBTYD.
31ech POCIeKUBAETCS CBSI3b arPOXUMUU C PACTEHUEBOICTBOM.

Bropoit 00beKT UcCcaeaoBaHus arpoXuMun — no4eéa. U3yuyenue co-
Jep>KaHWS U IMHAMUKKW MUTATEIbHBIX BEIIECTB B ITOYBE, UX JOCTYITHO-
CTU paCTeHMSIM, Pa3HOOOpPa3HBIX IMPOLIECCOB MpeBpalleHuit ymnobpe-
HUI, UX IEWUCTBUS HA CBOMCTBA U TUIOAOPOAUS MOYBBI — BAXKHBINA pa3-
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Puc. 1. Kpyrosopor BemecTs B 3emjienenu

nen arpoxuMuu. I1o aToMy HampaBlIeHUIO arpOXMMMUsI CBSI3aHA C MOY-
BOBEJICHUEM U MOUYBEHHOW MUKPOOMOJIOTHEH, 3eMIeeeM.

M HakoHell, TpeTuii 0O0BEKT arpoXuMHUU — ydodpeHus u cpedcmea
XUMUYECKOUl Meauopayuy no4e; u3ydast X cocTaB, CBOMCTBa U 3¢ heK-
TUBHOCTb, arpOXMMMSs CBSI3aHA HE TOJBKO C CEIbCKOXO3SIMCTBEHHBIM
MMPOU3BOJICTBOM, HO U C XMMUYECKON MPOMBILIJIEHHOCTbIO, OO 000-
CHOBaHUe TOTPEOHOCTH CEJIbCKOTO XO3IiCTBAa B MUHEPAIBHBIX YI100-
PEHUSIX M ONTUMAJIBLHOTO MX aCCOPTMMEHTA, a TaKKe OLIEHKa HOBBIX
BUIOB M (OPM BBINTyCKAEMBIX YIOOPEHUI BXOISAT B 3aJady arpoxu-
MUU.

Tpu 0CHOBHBIX 00BbEKTA, U3y4yaeMble arpOXUMUEIt, — pacTeHue, I10-
YBa U yoIOOpeHUs — HAXOIATCS B TECHOM B3aMMOCBSI3U U B3aWMOJEH-
CTBUU.

. H. TIpsSHUIIHUKOB OTMeYaJj, YTO M3yYyeHUe B3aMMOOTHOIIEHUM
MEXAY pacTeHUEM, TOYBOI U ynoOpeHreM Bcerna ObuIo IJTaBHOM 3ana-
Yyeil arpoXMMUKOB, MPUYEM TOJIBKO arpoXMMUs B LIEJISIX PEryJupoBa-
HUS TIUTaHUST paCTeHU BHECEHHWEM COOTBETCTBYIOIIMX YIOOpEHU IS
MOBBILIEHUS TIJIOAOPOAUS TTOUBBI U YPOKAMHOCTU CETbCKOXO3SIMCTBEH -
HBIX KYJBTYP 3aHUMAETCSl CUHTE30M 3HAHMII 110 TpeM TepeYnCICHHBIM
ob0bekTaM. B 3TOM coCTOMT €€ OTIMYKMe OT APYIrUX CMEXHBIX HaykK.
JAnaneKTUYecKylo CHUCTeMY CBs3ei, KOTOpbIe H3ydaeT arpoXuMus,
. H. IIpssHUIITHUKOB M300pa3ujl B BUIE TPEYTrOJAbHUKA, TPU BEPIIUHBI
KOTOoporo o0O3HayalT pacTeHUe, IIOYBY M yAoOpeHue, a JABOMHBbIC
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CTPEJKA — B3aMMHOE BIMSHUE KaXKIOTO U3 3TUX OOBEKTOB Ha OCTaslb-
Hble (puc. 2).

WM3yyeHune nuTaHUsl pacTeHU U B3aMMOIEMCTBUSI MEXIy pacTeHU-
€M, TTOYBOI M yIOOpPEHWEM COCTABJISIET TEOPETUUECKUE OCHOBHI arpo-
XUMMU. 3HaHKWE UX MO3BOJISIET TBOPUYECKM pelllaTh MHOTME MpaKTUyec-
KHe 3aauM MPUMEHEHUs yaoOpeHuil. DTO BOIMPOCH O HauboJiee 3¢-
(eKTUBHBIX (DopMax, 103aX U COOTHOLIEHUSIX YI0OpeHU !, palliOHAb-
HBIX CpOKax M CIoco0ax MX BHECEHWS TOA pa3jvMuyHble KYJbTYpbl Ha
Pa3HbIX TTOYBAX, O TPABUWJILHOM COYETAHUU BHECEHUS yIOOPEHUN C CU-
cTeMoil 00pabOTKHU ITOYBBI, CEBOOOOPOTOM, OPOLIIEHUEM U APYTMMU ar-
POTEXHUYECKUMU MPUEMaMMU.

ArpoxuMusi TECHO CBsI3aHa ¢ OOLMM 3eMJIeAeIeM U MeJIopaluei,
C KOHOMMKOM M OpraHM3alUeil CeJIbCKOXO3IMUCTBEHHOTO MPOU3BOI-
CTBa, TaK KakK J00bIe MPUEMBI UCOJb30BAHUS yI0OpEHUI 00yCI0BIIE-
HbI arpOTEXHUKOUN U ITOJKHBI OLIEHMBATHCSI C TOUKM 3PEHUST UX SKOHO-
mudeckon 3¢dekTuBHOCTU. [IpuMeHeHre y1o0peHU U XUMUYeCKUX
MEJIMOPAHTOB MTOYBBI JOJKHO OBITh 9KOJOTUYECKU Oe30IacHbIM U, 00-
Jiee TOTO, SIBJSIThCSI BaXKHBIM 3JIEMEHTOM MPUPOIOOXPAHHBIX MEPOIIPU-
SITU TPOTUB 3arpsI3BHEHUSI TSKEJIbIMU MEeTaLJIaMU U paaOHYKIMIAMMU.

ArpoxuMus TeCHO B3aUMOIEUCTBYET C arpO3KOJIOIMEl B JOCTUKE-
HUM OOLIMX LIeield — o0ecreYyeHu yCTOMYMBOrO MpOM3BOACTBA Kave-
CTBEHHOM CEJIbCKOXO3SIMCTBEHHOM MPOAYKIMM, PALMOHAIBLHOIO MC-
MOJIb30BaHUSI MPUPOIHOIO OMOIHEPreTUYECKOro IMOTEeHIIMada arpo-
5KOCUCTEM, COXPAHEHUS M BOCIIPOM3BOJCTBA OCHOBHOI'O MPUPOAHOIO
pecypca arpapHOTO CEKTOpa — MOYBEHHOTO TUIOAOPOAHUS, UCKITIOUEHUS
WIM MAHWMM3ALMKA HETAaTUBHOTO BO3IECUCTBUS Ha OKPYXKAIOIIYIO Cpe-
ny. C 9THUX MO3UIMK arpOHOM C BBICOKMM YPOBHEM arpoOXMMUYECKOM
MOJATOTOBKU SIBJISIETCS] BaXKHEHILIMM YYaCTHUKOM PEIIEHUs] BCETO KOM-
TIeKca 3KOJIOTMIECKUX MpobJieM, BOZHUKAIOIIMX MPU UCIIOJb30BaHUU
OPraHUYECKUX, MUHEPAJIbHBIX YIOOPEHUI U XMMUYECKUX MEJIMOpaH-
TOB T10YB, APYTUX CPEJICTB XMMU3ALIMU CEJTBLCKOTO XO3SMCTBA.

MeTonbl arpOXMMUYECKUX MCCIEIOBAaHUNA MOTYT OBITb pasiaefieHbl
Ha JIB€ TPYIIbI: OMOJOTUYECKUE 1 J1a0OpATOPHBIE, UCTIOIb3YEMbIE CO-
BMECTHO M B3aMMHO JIOTIOJIHSIOIIME APYT Apyra.

buonoruyeckne metoapl. BKiloyaroT MoJIeBOM OMBIT, BEreTallMOH-
HBII U JTU3UMETPUYECCKUIA METOIBI.

[ToneBo#t OMBIT. DTO METOA UC-
Pacmerue CJIEOBaHUSA, MPOBOAUMOIO B MPUPOIHOM
(roJieBoit) 00CTaHOBKE Ha CrelMaaIbHO BbI-

JCJICHHOM Y4YaCTKE IJIdd ONPEACICHHNA BO3-
JNIEUCTBUS YCJ'[OBI/Iﬁ NJIN MIPUEMOB BO3ACJIbI-
BaHMUA (OTI[CJ'[I)HO B3ATBIX WJIM B COYCTaA-

O —— O Puc. 2. Cxema B3aUMOIECTBUSA 00BEKTOB, U3y4aeMbIX
flayba Ydobpenue  arpoxumueii (Tpeyrombuuk JI. H. ITpsaxHumHukoBa)




HUM) Ha ypoxXail CeJIbCKOXO3SIMCTBEHHBIX PacTeHUil. B mONIeBBIX OITbI-
Tax ¢ yOIOOpPEeHMSIMU OIpPENessIoT AeicTBUe YaoOpeHUsl Ha BEJIUYUHY
ypoxasi M €ro KadyecTBO, a TakXke Ha Iutogopoaue IouBbl. IlojeBoit
OIIBIT — OCHOBHOI MeToJ u3ydyeHus: 3¢ (eKTUBHOCTU yaoOpeHuii (OT-
JIeJIbHBIX UX BUJIOB U COYETaHUi, (popM, 103 U T. I.) B Pa3IMUHbIX MO~
YBEHHO-KJIMMATUUYECKUX YCIOBUSIX B 3aBUCMMOCTU OT arpoTeXHUYec-
KUX U IpYyTUX (PaKTOPOB.

CmayuonapHsie onvimsl TIPOBOAST HA CIIEIIMATBLHO IPUCIIOCOOICH-
HBIX ITOCTOSTHHBIX yJacTKaX. DTU OIBIThI, KaK MPaBWIO, COIMPOBOXKIA-
I0TCS1 JOTIOJTHUTEJIbHBIMU HAOJI0JEHUSIMU U J1aOOPaTOPHBIMU UCCIIENO0-
BaHUSIMU JJ1s1 OOBSICHEHUS BBISIBJICHHBIX Pa3IMuMidi B AEHCTBUU YI00-
peHuil u aApyrux ¢akTopoB. B cTallMOHAapHBIX OMbITaAX U3y4yalOT CUCTE-
MaTU4YECKOE BHECEHME YIOOpPEHMIA B CEBOOOOPOTE B T€UEHHUE Psiaa JIET.
Yaiie Bcero Takue OMNbIThI ObIBAIOT MHOTOJIETHUMU. Pe3ynabTarhl cTa-
LIMOHAPHBIX OMBITOB CIYyXaT HaAeXHON OCHOBOW IJIsI pa3pabOTKU pe-
KOMEHAALU TT0 MPUMEHEHUIO YIOOPEHUI B 30HE UX MPOBEACHMSI.

IIpouszeodcmeennvie onvimbl, 3aKIaablBA€Mble HEMOCPEACTBEHHO B
XO3SMCTBaX, MO3BOJISIIOT YCTAHOBUTD JEHMCTBHE YOIOOpEHUI Ha ypoxkai
U €70 Ka4eCTBO B MTPOM3BOJACTBEHHBIX YCI0BUsAX. OHU CITyXXaT ISl PO~
BEpPKM U YTOUHEHHUS PE3YyJIbTAaTOB, MOJYYEHHBIX B CTALIMOHAPHBIX OITbI-
Tax, IPUMEHUTEbHO K KOHKPETHBIM YCIOBUSIM XO3SMCTBA U MCIIOJb-
3YIOTCSl [IJIs1 OIPEAEIEHUSI HE TOJIbKO arpOHOMUYECKOMN, HO U 9KOHO-
MuUu4YecKoil 3(h@(EeKTUBHOCTU ymoOpeHMid. Takue OIBITHI B IIMPOKUX
MaciTabax MpoOBOAAT arpOXMMMUYECKHWE LIEHTPbl U CTAHIIMM XWMHU3a-
LIMY B XO3SMCTBAX, UMEIOIIMX TUTTMUHBIE B TIpeeaaxX 30HbI 00CTyXK1Ba-
HUSI PUPOIHBIE U OPraHU3aIlMOHHO-3KOHOMMWYECKHUE YCIOBUSI.

BerertauuvmoHnHb it MeTona Ilo3Boasier BbIACAUTD U UC-
clieoBaTh BO3AEHCTBUE OTIEIbHBIX (DAKTOPOB HA POCT, pa3BUTHUE, 00-
MEH BellleCTB, MUTaHUE U Ypoxall pacTeHuil. B BereTallMOHHBIX OIIbI-
Tax pacTeHMsl BbIPAILIMBAIOT B CIIEIIUAIbHBIX CTEKJISIHHBIX BEereTalllOH-
HBIX JOMMKAaX WM TOJ CETKOW Ha MCKYCCTBEHHBIX CpeAax B COCyAax C
BOJIO, MIECKOM WJIM TOYBOM. BereraiMoHHbIE OMBITH JAaIOT BO3MOX-
HOCTb CTPOTO KOHTPOJIMPOBATh U PETYJIUPOBATh YCJIOBUS MUTAHUS pac-
TEHUI U B ONIPENCIICHHOM MEPE YCIOBUS BHEIIHEH CPEIbl — PEXKUM YB-
JIAXXKHEHUS, OCBELLIEHHOCTH, TEMIIEPATyphl U T. .

JJusumerpuueckuit MerTon Ilo3Bonsier B MPUPOIHBIX
YCJIOBUSAX C TMOMOIIBIO CHELUATbHBIX YCTPOWCTB — JIM3UMETPOB —
U3y4daTh MepeaBUXKEHUE U MPpOocaurMBaHUe BOJbl CKBO3b CJION MOYBHI.
B arpoxuMuyeckux HCCAeAOBAHUSAX JU3UMETPUUYECKUIA METOHd MUC-
MOJIL3YIOT JIJISI U3YYEHUSI BOJIHOTO pexkrMa B OMbITax C yIOOpeHUSIMU,
pa3MepoB BhIleauMBaHUsI MUHEPAJIbHBIX COJIEH 13 MOUBHI U ya00pe-
HUM, KOJIWYECTBEHHOI OlLIEHKM OajlaHca MUTaTebHbBIX BEIIECTB B I0-
YBEe — COIOCTABJIEHUS MX IOCTYIUIEHUS C BBIHOCOM PAacCTeHUSIMU U
MOTEPSIMU.

JIaGopaTopHbie MeTOAbI ATPOXHMHUYECKOT0 AHAJIHM3A PACTEHHId, MOYB H
yao0penuii. Bkioyalor xumMuueckue, OMOXUMUYECKUE U MUKPOOMOI0-
TMYECKUE METO/IbI, a TAKXKE METOJ U30TOMHBIX UHAUKATOPOB (CTAOMJIb-
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Hble Y PaadOaKTHMBHBIE M30TOMbI). Bemyias poib cpenu jgadbopaTop-
HBIX METOJ0B MPUHAMICKUT XUMUUECKOMY aHaInU3y arpOHOMUYECKUX
OOBEKTOB.

Aepoxumuueckuii anaauz pacmeHuil MPOBOJAT B LIEJSIX:

OLICHKM KayecTBa ypoxKasi CeJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP, CEPTHU-
duKauuu TpoayKIUU pacTeHUEBOACTBA U KOPMOB;

OLIEHKM M3MEHEHUI XMMMYECKOTO COCTaBa, MUTATEJIbHOM, KOPMO-
BOM M TEXHOJOTMYECKOM LIEHHOCTHA PACTEHUEBOAUYECKON MPOAYKIIUU B
3aBUCUMOCTU OT YCJIOBUM BbIpAlIMBaHUS, B TOM YHWCJI€ MPUMEHEHUS
yIO0OpEeHMIA;

OIpeesIeHUs] pa3MEPOB BBIHOCA 3JIEMEHTOB MUTAHUS C ypOXaeM U
IVUHAMUKU UX NOTpeOJeHUs B TEYEHUE BETeTAllUU;

NUArHOCTUKMW TUTAHUS PACTEHU M ONpeAesieHUs] MOTPeOHOCTH B
yIOOpEHUSIX;

W3Yy4EeHUSI UCITOJIb30BaHUS KYJIbTypaMy MUTATEIbHBIX 3JIEMEHTOB U3
yIOOpEeHUIA.

Aepoxumuueckuii ananu3 no4e MO3BOJISIET:

OLIEHUTb 00eCTIeYEeHHOCTh PACTeHUI 2JIeMEHTaMM MUTAHUS U, Clie-
JIOBATEJIbHO, MOTPEOHOCTh B YIOOPEHUSX;

OCYIIECTBUTH MOHUTOPHUHT IUIOJOPOAMS U CEPTUGDUKALIMIO TIOYUB 3€-
MEJIbHBIX YYaCTKOB U I'PYHTOB;

WU3YYUTh CBOMCTBA MOYB, KOTOPbIE OMPEAENISAIOT MPUHLIUNHAAIbHbBIE
MOJIOKEHUS TPUMEHEHUS YA0OPEHUI U MPOBEAEHUS XMMUYECKON Me-
JIMOpalMy, Takue, KaK IOMIOTUTENIbHAs CIOCOOHOCTh, peaklus Mo-
YBEHHOH cpeabl M 0yhepHOCTh (T. €. CIIOCOOHOCTh MPOTUBOCTOSITh U3-
MEHEHUIO peaKiiu), 3aCOJICHHOCTb U T. 1.;

BBISIBJISITh UBMEHEHUSI COAEPKaHUS MUTATEJbHBIX BEILIECTB B MOYBE
U UX JOCTYITHOCTH pacCTeHUSIM B 3aBUCMMOCTHU OT ITPUEMOB BO3/e/IbIBa-
HUSI U IPUMEHEHUS YI0OpEeHUIA;

U3y4yaTh B3aUMOIECTBUE YIOOPEHUI C TOYBOIA.

Aepoxumuueckuii anaius yoobpenuii 1aeT BO3MOXHOCTb:

OLIEHUTb KaYECTBO MECTHBIX OPTAHWYECKUX YIOOPEHUI 1 €ro u3Me-
HEHUE B 3aBUCUMMOCTU OT YCJIOBUM HAKOIUIEHUS], XPAHEHUS U TIpUMeE-
HEHUS;

OIPEETUTh COepKaHNEe JEWCTBYIOLIETO BEIIECTBA B MUHEPAIbHBIX
yI0OPEHMSIX U MEJIMOPUPYIOIIMX MaTepraliax IJisl TPOBEPKU MX COOT-
BETCTBUSI YCTAHOBJIEHHBIM CTaHIApTaM U TPEOOBaHUSIM;

YCTAHOBUTh arpo3KOJOTUUECKYI0 0e30IacHOCTb OpPraHUYeCKUX
yIOOpeHUii, MPOU3BOAUTH CEPTU(GUKALINIO MUHEPATIbHBIX YIOOPEHMIA;

OIpEeaeTUTh JOCTYITHOCTb MUTATEJbHBIX BEIECTB U3 yIOOpeHUl u
W3YUUTH MPOLIECCHl MX MPEBpaIleHUS] B TTOYBE.

ATpOXUMMYECKUI aHAIU3 pacTeHU, MOUB 1 yIOOpEeHUIi TTO3BOJISIET
U3YYUTh OalaHC MUTATEIbHBIX BEIIECTB B 3eMJIEIEJIUU U AaTh HAyYHOE
000CHOBaHUE PETYJIMPOBAHNIO TUTAHUS CEJIBCKOXO3SIMCTBEHHBIX KYJIb-
TYp C IIOMOIIBIO YIOOpEeHUIA.

B arpoxumuueckux MccieloBaHMSX IIMPOKO MCMHOJIb3YIOT MaTeMa-
TUYECKHE METOMAbI I OLIEHKM TOYHOCTU ONBITOB M JOCTOBEPHOCTH
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MOJYYEHHBIX PE3YJIbTaTOB, BBISBICHMS 3aBUCUMOCTU MEXIy yaooOpe-
HUSIMU U ypOXaeM, MOIEIMPOBAHUS TIPOLIECCOB TOMIOIIEHUST pacTe-
HUSIMM, MpeBpallleHUs] B MOYBE U IOTEPb MUTATEIbHBIX BEIIECTB U3
MOYBHl M YIOOPEHUI, IMPOrHO3MPOBAHUSI M3MEHEHUIN ITOYBEHHOTO
IUIOAOPOAUSI U TMOTPeOHOCTU B yAOOPEHUSIX, JJIsI SHEPreTUUYeCKOn U
9KOHOMMYECKOI OLEHKN MTPUMEHEHUST YIOOPEHUI C MCITOJb30BaHUEM
COBPEMEHHOM BBIYUCIUTEIBHON TEXHUKMU.

Ha ocHoBe pe3yibTaToB MOJIEBBIX U TPOM3BOACTBEHHBIX OIBITOB C
00s13aTeJIbHOM arpO3KOJIOIMYECKON 1 9KOHOMUYECKOM OLIEHKOU u3y-
YaeMbIX YIOOpEHUI M MPHEMOB MX BHECEHMS NAIOTCS IMPaKTUYEeCKUe
peKOMEeHIALMU TTPOU3BOICTBY, KOTOPbIE MO3BOJISIOT 3G (GEKTUBHO HUC-
MOJIb30BaTh Pa3HOOOPA3HBIE MECTHBIE U TIPOMBIILJIEHHBIE YIOOPEHMUS.

ArpoXyMusi — HaydHass OCHOBA WHTEHCU(MUKAIIUM 3eMIIeIeIus C
IMOMOIIBIO YI0OpEeHU, KOTOpask HapsIy ¢ KOMIUJIEKCHON MeXaHU3allu-
el u Menuopalveil 3emesb omnpeaeasieT HayYHO-TeXHUYECKMI Mpo-
Ipecc B CEILCKOM XO3SIMCTBE, CIYKUT OAHUM W3 OCHOBHBIX IyTel IO-
BBILIEHUSI TIIOAOPOAMS MIOUBBI U TTPOAYKTUBHOCTU KYJIBTYP.

1.2. KPATKAA UCTOPUA PASBUTUA ATPOXMUN

PasHooOpa3Hble MECTHBIE YIOOpPUTEIbHBIE MaTepualibl — HaBO3,
OBITOBBIE OTXOJBI, 30J1y, Meprejib (M3BECTKOBYIO IOPOAY) U APYTHUE —
3eMJIeIebIbl UCIOAB30BAIM 3a[0JIT0 10 pa3paboTKM HAy4YHbIX 3Ha-
HUI 0 MUTaHUM pacTeHUi. [IpUUMHBI MOJOXUTEIHHOTO AEUCTBUSI STUX
MaTepuajIoB Ha ypoxKail BO3[IeJbIBaeMbIX KYJbTYp OCTaBaJIMCh HEU3BEC-
THBIMHU, YTO OI'PaHUYMBAJIO MPUMEHEHNE U COBEPILIEHCTBOBAHUE CYIIe-
CTBOBABIIIMX TMPUEMOB yIOOpPEHUS U YJIYUIIEHUS] TOYB, MOBBILICHUE
MPOAYKTUBHOCTHU PacTeHUIA.

B cpenHue Beka 100ble HOBBIE CYXKIEHUS O SIBJICHMSIX IMPUPOABI CUU-
TaJId €PeChI0 M KECTOKO IMoaapsuii. C HacTyruieHueM 31oxu Bospoxkie-
HMS CTaJIA pa3BUBATHCS IPOMBIIIICHHOCTD M CEJIbCKOE XO3IMCTBO, UCKYC-
CTBO 1 HayKM (IIpexIe BCero MareMaTukKa, aCTpOHOMUSI, reorpacusi U Me-
nuirHa). Havanu BbICKa3bIBaTh HOBBIE B3IJISIABI HA THUTaHWE PACTCHUM,
poJIb YIOOpeHU B MOBBIIICHUH YPOXKaeB U MOYBEHHOTO IIOAOPOIMSL.

DpaHITy3CKUI eCTeCTBOMCITBITaTeNNh bepHap [lammccn mwmcam B
1563 1.: «<HaB03, KOTOPHII BEIBO3UTCSI HA MOJIsI, HE UMeNl OBl HUKAaKOTO
3HAYEHMsI, €CIM Obl HE COMEPKaI COJIU, KOTOPhIE OCTAIOTCS OT pasJio-
>KEHUSI CeHa U COJIOMBI...» U «€CJW KTO 3aceBaeT IoJie HeCKOJbKO JIET
MOAPSIA, HE YHaBAXXMBasl, TO MTOCEBbI U3BJIEKAIOT U3 3€MJIU COJIb, HEOD-
XOAMMYIO JUISI CBOETO POCTa; 3eMJIsl, TAKUM 00pa3oM, 00eaHSIETCS COJIsI-
MM M OTKa3bIBaeTCs JaBaTh ypoxKali, T0O3TOMY HYXXHO ee yIoOpsTb». B
1640 r. Hemeuxkwuit xumuk MoranH Pynonbd 'maybep BbICKa3aa MBICIb,
YTO «COJIb M a30THAsI KUCJIOTA SIBJISIIOTCS €MIMHCTBEHHBIM HayajoM pocC-
Ta, MOPOXKAAIOIIM BCE PACTUTEIBLHOE, XKUBOTHOE U MUHEPAIBHOE».

OmHako 3T B3IJISIOBI €Ile IOJT0 — Ha TMPOTSDKEHUU IOYTH ABYX
CTOJIETUI — OCTaBaJMCh HEBOCTPeOOBaHHBIMU. Benb pasBUTHE 3HAHUI
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O XMMMHU Y TIMTaHWM PACTEHUI TPOMCXOAWIO TOCTEIeHHO, MO Mepe
HaKOIUJIEHUS UAeH U 9KCIIepUMEHTAIbHBIX MCCIeA0BaHU, MPOBOIUB-
LIMXCS TI0 MeToay mpod M ommbok. Tak, ony0IMKOBaHHbIE JUILIbL B
1699 r. pe3ynbTaThl ONBITOB aHIJIMIICKOro ydeHoro JIxxoHa Bymsopma
MOKOHYMJIM C BOOHOM TEOPUEN IMUTAHUSA PACTCHU, BBIABUHYTOMN TOJI-
JIAaHACKUM ecTecTBoucnbiTaTenieM fAHoMm bantucroM BaH I'eJibMOHTOM
B 20-x romax XVII croneTtnss Ha OCHOBaHMM TaKOTo, Ka3ajaoch ObI, Ha-
[JISIIHO YCTAHOBJIEHHOTO B OIBITE C MBOH (hakTa, YTo 3a S5 JIeT Macca
BBIPOCILIETO MPHU IIOJIMBE JTOXIEBOM BOIAOI JepeBa Bo3pocya Ha 77 KT, a
Macca TOYBbl YMEHbIIMIAch Bcero Ha ABe yHuMu (38 ). B ombITax
J. BynBopia Macca pacTeHUs MSThI, BbIpalllEHHOM Ha JOXIEBOW U BO-
JIOIIPOBOIHOM BoJie, yepe3 77 CYT oKa3ajach Ha MOPSIIOK MEHBIIE, YeM
Ha BOAOIIPOBOAHOI BoOjAE ¢ AoOaBjieHUMEM camoBoi 3emyn. M3 3Toro
ObLI cliejlaH CIAEAYIOIIUi SIKOObI OOBEKTUBHBINM BBIBOJ, UTO «3eMJIs, a
He BOJa €CThb TOT MaTepuall, U3 KOTOPOIro CTPOSITCS pacTeHMsI». Benb
TOra XMMMS KaK HayKa ellle He CyIlleCTBOBaJIa M OCTaBaOCh 3arajikoi,
OTKyJa pacTeHUsI OEPYT YyIJepo, COCTABISIOIMI TTOYTH TTOJOBUHY UX
CYXOToO BellleCTBa.

Eme B 1753 T. nepBbIM PYCCKUM YUE€HBIM-€CTECTBOMCIIBITATEIEM
M. B. JIoMOHOCOBBIM ObLiIa BbICKa3aHa MBICJIb O «BIIUTBIBAHWMW» JIMCTh-
sIMU BEILIECTB M3 BO3[IyXa, HO TOJbKO K KoHIY XIX B. 6Garomaps uccie-
IOBaHUSIM aHIJIMiicKoro xumuka [Ixoseda Ilpuctiv, rosiaHacKoOro
yueHoro fIlHa MIHreHxay3a, IIBeiillapCKUX eCTECTBOMCIIbITaTe el 2KaHa
CeHebbe u Teomopa Coccropa 6bUIM pa3padboTaHbl OCHOBBI BO3MYIIIHO-
ro — yIJepOIHOro MUTAaHUSI pacTeHUl. BblIO 3KCIepMMeHTaabHO 10-
Ka3aHo, YTO 3eJIEHbIe JIUCThSI Ha CBETY YCBAaMBAIOT U3 BO3IyXa JUOKCU]L
yIjaepoaa, BbIAEISIS] KUCIOPOI U OCTaBJisisg cede yriepo IJisl OCTpoe-
HUST OpraHNYeCKUX BElIecTB. DTOT mnpoluiecc B 1897 r. momyumn Ha3Ba-
HUe «(DOTOCUHTE3».

Boipatonuiics BKJIan B JajlbHeilllee pa3BUTHE YIJIEPOJHOTO MUTa-
HUSI pacTeHUM BHecC pyccKuit ecrectBoucnbiTaresib K. A. TumMupszes,
MPeACTaBUBIINN Pe3yabTaTbl CBOUX SKCIEPUMEHTAIbHBIX U TEOPETH-
YECKUX MCCIIENOBaHWM O 3aBUCMMOCTHM MHTEHCHUBHOCTU (DOTOCHMHTE3a
OT KaueCTBEHHOTO COCTaBa COJIHEUHOTO Jiyya B JieKunu «KocMuueckast
poJIb pacTeHuUli» Ha 3acegaHuu JIOHTIOHCKOTo KOPOJIEBCKOTO OOIIECTBa
B 1903 T.

B obnactu ke KOpHEBOIro MUTAHUSI pACTEHUI JIUTEIbHOE BpeMsl —
1o 40-x rogoB XIX B. — rocrnoacTBoBajd HEBEpHbIE IMPEACTABICHUS.
OCco0OeHHO SIPKO OHM MPOSIBUINCH B «TYMYCOBOI» TEOPUY MUTAHUS pa-
CTeHMIA, CBSI3aHHON C MMEeHEM HEMeILKOro yuyeHoro Ainopexra Teepa
(1752—1828), KOTOpPKIiA CITOCOOCTBOBAJ IIMPOKOMY €€ pacIpoCcTpaHe-
Hut. Cytb 310l Teopun A. Teep chopmynupoBan B kHUre «OCHOBBI
pPaLMOHAJILHOTO CEJIbCKOro X03s1McTBa» TakK: «[linomopomue MmouyBbl 3a-
BUCHUT COOCTBEHHO IIEJIMKOM OT T'yMyca, TaK KaK KpoMe BOJbI OH IIpei-
CTaBJIsIeT €MMHCTBEHHOE BEIIECTBO, MOTYIIIEE CIYXKMUTh IHUILEH pacTe-
HUAM». Pojib MUHEpaIbHBIX BEILIECTB CBOIMIACH K TOMY, UTO OHU CIIO-
COOCTBYIOT IIEpEeBOY I'yMyca B yI000ycBosieMyIo (hopMy.
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OngHako TMOCTENEHHO HaKalIMBaJUCh dKCIIEpMMEHTaIbHbIE Ma-
TepUajbl, CBUACTEIbCTBYIONINE O BaXXHOM 3HAUCHUM MHWHEPAJTbHBIX
coiyieii B mutaHuu pacteHuit. B Hauane XIX B. T. Coccilop Ha oCHO-
BaHUU CBOUX 3KCIEPUMEHTOB CleJIal 3aKJII0OUYCHUSI, YTO «Majioe Co-
JIepXaHHWe COJIell He CIYXKHUT IOKa3aTeJIbCTBOM WX OeCIOIe3HOCTU»
U, TOCKOJBbKY (pocdop ObLI 0OHAPYKEH BO BCEX UCCAEeIOBaHHBIX pa-
CTeHMSIX, «HEeT HU MaJeUIIero MoBoAa YTBEPXKAaThb, YTO OHU MOTYT
oboiiTuch 6€3 Hero». OnblTaMu GpaHiy3ckoro xumuka 2Kana batu-
cra byccenro (1802—1887) ¢ TonuHaMOYpoM ObLIO JOKAa3aHO OTME-
yeHHoe emie M. P. 'maybepoM ycuiaeHue pocTa 3TOro pacTeHUs IIpU
BHECEHUHU B MOYBY a30Ta B BuAe ceauTpbl. Mcnannbl B 1830 r. Haua-
Ji1 BBIBO3 B EBpory umianiickoro ryaHo (moMeTa MOPCKHUX IITHII, CO-
Jepxkallero a3oT u ocdop), a 3aTeM YMIMICKON (HAaTpUeBOIi) ce-
JIUTPHI €CTECTBEHHBIX MECTOPOXICHWI, TPUMEeHEHNE KOTOPHIX CITO-
CcOOCTBOBaIO 3HAYMUTEJbHOMY TIOBBIIIEHUIO YPOXaeB BO3/eJbIBac-
MbIX KyJabTyp. B 1937 r. BycceHro B j1abopatopuu Ha cBoell pepme
HayaJ M3y4yeHHe KPYyroBopoTa M GajlaHca MUTATeIbHBIX BEIICCTB B
3eMitenenni. Ha ocCHOBaHMM MOJIEBBIX ONBITOB OH YCTAHOBMJI pas-
HUIY MEXIY 3JIaKOBBIMU M GOOOBBEIMU PACTCHUSIMHU IO OTHOIIECHUIO
K a30Ty, a TakKxkKe yJay4dllleHre a30THOIro OajlaHca Ojaroaapsi HaIU4nIo
KJeBepa B C€BOOOOpPOTE, BhIpAIIMBAaHUE KOTOPOIO IMOBHIIIAIO YPO-
Xall Ipyrux KyJjabTyp.

Pernaroniuii moBopoT BO B3MISIIAaX Ha MUTAaHUE PACTEHMIA IIPOMU30-
1IIeJT TTocJie Beixona B cBeT B 1840 r. kHUru HeMelikoro xuMmnka FOcryca
JInbuxa «XuMus B IpUIOKEHUHU K 3eMJIeAeInI0 U (PU3NOJIOTUHN pacTe-
Huit». B Heit JINOMX B HATMIAmHOM (DopMe MoaBepr pe3Koil KpUTHKE Ty-
MYCOBYIO T€OPHIO 1 c(hOPMYIUPOBAT TCOPHIO MUHEPATHHOTO TTUTAHUS
pacTeHUI, COTJIACHO KOTOPOI «ITePBBEIM MCTOYHUKOM TTHIIH JIJIST pacTe-
HUM CIOYXUT MCKIIOUMUTEIbHO HeopraHudeckass Ipuponar. JInbux
OOBSICHIII MPUYNHY WCTOIICHUS TIOYBBI IMPH OTHOOOPAa3HOM KYJIBETYpe
BO3BpaTa 3JEeMEHTOB IMUTAaHUS, U3BJICUCHHBIX PACTEHUSIMU U3 TOYBHI.
OH cyuTaa HeOOXOAVMBIM B MEPBYIO OYepeab BO3BpAIlaTh B IMOYBY Te
BeIlIeCTBAa, KOTOPbIE M3BJIEKAIOTCS M3 MOYBBI B HAMOOJBIIMX KOJIMYE-
CTBax M HAXOIATCS B IEPBOM MUHMMYME.

Takum obpazom, JInOuxoMm BIlepBbIe ObUIa BBIABMHYTA UIES O CO-
3HATeJIbHOM HAIpaBJIEHHOM PETYJIMPOBAaHMHU KPYroBOPOTa IMHUTATEJb-
HBIX BEIIECTB B 3eMJICHCIVU U CHOPMYIMPOBAH 3aKOH MHHUMYMA.
K. A. Tumups3eB mmmcan, 4To ydeHHe 0 HeOOXOOMMOCTHA BO3BpaTa SIB-
JIIeTCs, KaK OBl HY MBITAJIMCH OTPAHNIUTD €T0 3HaUCHNE, OMHIUM 13 Be-
JIMYARIINX TPUOOPETEHNI HAYKU.

PaGotsl JIubuxa chirpajii BaXXHYO poJjib B JajbHEHIleM pa3BUTUU
arpoxumun. OHHM TTPOOYIMIIN MHTEpeC K BOIIpocaM MMUTAHUS pacTeHU
1 IpUMEHEHUS yIOOpeHU, aKTMBU3MPOBAIN UCCIEI0BAHUS 110 BhISIC-
HEHUIO HEOOXOIMMOCTH 3JIEMEHTOB MUHEPAIBHOTO TTMTAHUS IS XKU3-
HM pacTeHMI. B IMoJIeBbIX OINBITaX ¢ HABO30M M 30JI0i TOCJIE €T0 CXKH-
raHus aHIIMACKUM ydeHbi JIxkoH banHeT JIoo3 (Ha opraHM30BaHHOMI
BOMu3u JlongoHa, B uMeHuu Potamcren, B 1843 . ONBITHO# CTaHLIMN)
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MMOATBEPIMII HEOOXOAUMOCTh PACTEHMSM HE TOJIBKO 30JbHBIX 3JIeMEH-
TOB, HO 1 COJiep:Kalllerocsl B HaBO3¢ a30Ta.

B omnbiTax ¢ BbIpallluBaHMEM pacTeHUI Ha OECIUIOAHBIX cpelaax —
IUTATUHOBBIX cTpykKaxX (Ppunpux Burman u Jlync Iloactopd), mpo-
kajeHHoM Tiecke (Canbm I'opctmap) u Bome (ombiThl FO. Cakca u
B. KnHoma) npu go0aBieHUM WM CTYIIEHYaTOM MUCKJIIOUEHUU MUHE-
panbHBIX BelecTB B 40—60-x romax XIX B. moka3zaHa HEOOXOTMMOCTD
azora, ¢ocdopa, cepbl, KaJbLIUs, Kaavsl, MarHUs U Keje3a IJIs MUTa-
HUs pacteHuit. ITozgHee HeMeukuii arpoxumMuk I'epmaH I'eabpurenb
YCTAaHOBUJI TPUYACTHOCTb KEJIBAYKOB-KIYOSCHBKOB, Pa3BUBAIOIIUXCS
Ha KOpPHSX 000O0BBIX pacTeHUI, K «COOMpPaHMIO» a30Ta KJIeBepOM U Io-
poxoMm. B 1888 r. rommanackuii yueHblii Maptun beliepuk BbIoeau
YUCTYIO KYJIbTYpPY KIIyOeHBKOBBIX OakTepuii, a B 1901 r. — cBoGOAHO-
JKMBYILIETO a30T¢HKcaTopa — a30TobaKTepa.

IMapanienbHoO ¢ pa3BUTUEM TEOPUM MUTAHUSI PACTEHUM B CEJIbCKO-
XO3IUCTBEHHOM MPaKTUKE CTajld UCIIOJb30BaTh MUHEPaJIbHbIE y100pe-
HuUs. Yxe K cepeauHe XIX B. KpoMe YMJIMHACKOUN CETUTPhI B CTpaHax
3anagHoii EBponbl mpuMeHsuin cyrepdocdar, pasMoJoThie IIJIaKh
(ToMmaclIiIak, ToJjydyaeMblii MPU BbITUIABKE CTaJIM) B KauecTBe (pochop-
HOTO ymOoOpeHHUs] M KaJuWHBIE COJM, MPOU3BOAUMBIC M3 MPUPOIHBIX
3aJIeXKEeN KaTUAHBIX PYI.

ITocKoabKy 3a1eXX YMIMHACKON CEIUTPHI U TyaHO OBICTPO MCTOIIA-
JIMCh, OBLIX pa3paboTaHbI CIIOCOOKI CBSI3bIBAHUS MOJIEKYJISIPHOIO a30Ta
C KHCJIOPOIOM TIOA BIMSIHHMEM THXOIO BJIEKTpUYecKoro 3apsma (B
1902 r. o1 moctpoeH B CIIIA 3aBox mo IMpOM3BOICTBY a30THOM KHC-
JoThl BOMM3M Hwuarapckoro Bogomnana), TMOJyYeHUs] KallbLMEeBOM
(«HOPBEXCKOIT») CEIUTPHI JIEKTPOIYTrOBBIM CIIOCOOOM, a TakKxKe IHa-
HaMUIHBIM MeTonoM (B ['epmanmu m Utammu B 1905—1906 rr.).

OaHako BCce 3TU COCOOBI ObUIU JOPOTOCTOSIIMMU U TOJbKO MOCe
OTKpbITUs B 1913 1. MeToga mosyyeHUs] aMMUaKa U3 MOJICKYJISIPHOTO
a3oTa M BOAOpOAAa HAadyaJoCch OBICTpOE HapalllMBaHME MOIIMHOCTEH 1o
MMPOM3BOACTBY U3 aMMHaKa BCeX M3BECTHBIX HbIHE a30THBIX YIOOPEeHUI
W3 YHCJia cojieil a30THOM KUCIOTH 1 aMMoHus. [lo3aHee u3 aMMMaka,
nnokcuaa yriepona (CO,) ¥ Boabl HavYallM MPOU3BOAUTh CUHTETUYEC-
KYI0 MOYEBUHY — KapObaMu. Yke Bo BTOpoii moioBuHe XIX — Havane
XX B. IPOMBIIJIEHHO pa3BUTHIE CTPaHBl MUpa MPUCTYIUIN K IITUPO-
KO XMMU3aLMU CEJIbCKOX035ICTBEHHOTO MPOU3BOACTBA.

B pasButuu arpoxvMuy BbIAAIOIIASCS POJIb MPUHAIEKUT PYCCKUM
yueHbIM. Havasio pa3paboTKu BONPOCOB MUTAHUSI PACTEHUI U TIPUMEHe-
HUSI yooOpeHuid B Hallleil cTpaHe oTHocuTCsl K KoHly XVIII — Hauamy
XIX B. IlepenoBbie MpencTaBUTENId PyCCKOM arpOHOMUYECKON HAyK1 TOTO
BpeMeHu U. M. Komos, A. T. bonoroB u A. I1. Iommman yaensuin 6071b-
1110e BHUMaHNE TIPUMEHEHNIO HaBO3a, KOMIIOCTOB, 30JIbI, U3BECTH U IPY-
IMX MECTHBIX YIOOPEeHU /151 BOCCTAHOBJICHMS TIJIOAOPOAMS TTOUBHI, yKa-
3BIBAJIM HA HEOOXOAMMOCTD Pa3BUTHSI OITBITHOTO Jeja ¢ YIOOPEHUSIMMU.

A. I1. ITommaH B Hauane XIX B., 3amonro mo FO. JIubuxa, yka3eiBan
Ha 3HaUeHHUe IJIs MUTAaHMUS PacTeHUl MUHEPAJbHBIX COJelt, 00pa3ylo-
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IIKMXCS B IIOYBE IIPU pa3ioXeHUM HaBo3a. B cBoeit kHure «Hacrasie-
HHE O IIPUTOTOBJICHUM CYXWMX M BJIAXXHBIX TYKOB, CIIyXKalllMX K yaoope-
HUIO HalllUX ToJiel», u3naHHoi B 1809 ., oH nucan: «B ynobpeHun
JIEMCTBYIOLIMM HavyaJoM SIBJISIFOTCS IIEJIOYHO-COJISIHbIE BEIIEeCTBa, CO-
JiepKalliecs B HaBO3e M 30Jie, T. €. MUHepalbHbIe BEIECTBa CJIyXKaT
MULIEH 11 PACTEHU».

3HauuTeabHO paHblie ['enbpurens pycckuit yueHolii M. C. Bopo-
HUH OOHapyXuJl OaKTepuu, pa3BUBAIOIIMECS Ha KOPHSIX OOOOBBIX
KyJasTyp. OH coobut B 1866 1., uTo «B KiIybeHbKax O00OBBIX pacTe-
HUI CeJIITCS OMHOKJIETOYHBIE KMBBIE CYIIECTBA U HATMYMEM UX OIpe-
JeJisieTcs: oco0oe OTHOoIIeHEe 0000BBIX K aTMOC(EPHOMY a30Ty».

C 60—70-x rogoB XIX B. B Hallleil cTpaHe HAYMHAIOTCS CUCTEMaTH -
YecKue HayYHbIe MCCIeIOBAaHUS B 00JIACTH MMUTAHUS paCTEHUIN U TIpU-
MeHeHUs1 ynoopeHuit. OcobeHHO 00JibllIoe 3HAUeHUE UMEIU pabOThbl
A. H. Ourenprapara, 1. U. Menneneena, I1. A. KocteiueBa, K. A. Tn-
mupsseBa. A. H. Ourensrapar (1832—1893) — aBTOp IMPOKO U3BECT-
HbIX «[TrcemM U3 AepeBHU» U «XMMUYECKMX OCHOB 3eMJIEACIUS» — ObLIT
SPOCTHBIM TTPOTATaHANCTOM TIPUMEHEHUST MUHEPAJTBHBIX YIOOPEHUIA,
HaBo3a, u3BecTu, cuaepaTtoB. M Brepsble B Poccuu Oblia gokasaHa
BbICOKAsI 3(P(PeKTUBHOCTh (POCHOPUTHON MYKM Ha IOA30JMCTBIX I1O-
YBax M pa3paboTaHbl OCHOBHI €€ MCIOJb30BaHMSI.

VYxe B 1868—1869 rr. B Poccum 3apaboTtany IepBbie 3aBOABI IO
Mpou3BOIACTBY ochoputrHoil Myku u3 TamboBckux u Kypckux Mecto-
poxaeHuin GochopUTOB.

st pa3BUTHS OTEUECTBEHHOI arpOXUMHIIM MHOTOE CHCIAll pyCCKUI
xumuk . 1. MenneneeB (1834—1907). Ilox ero pykoBOACTBOM B pa3-
JIMYHBIX paifoHaX CTPaHbBI OBIIN IIPOBEIACHEI TTePBBIC TTOJIEBEIC OIBITHI C
MUHepalbHbIMU yaoopeHussmMu. . M. MeHaeneeB cuutall yaoOpeHUs
MOIITHBIM CPEICTBOM IOBBIIICHUS YPOXKAeB.

IT. A. KocteiueB (1845—1895) BHec Ooublloi BKJIad B pa3BUTHUE
YYEHHUS O TIOAOPOIMU MOoYB. B cBoelt KHUTe «YueHue 06 ynoopeHum»
OH OTM€YaJl, YTO IUIOAOPOAME TOYBHI 3aBUCUT HE TOJIBKO OT COIepKa-
HUS TIMTATEJbHBIX BEIIECTB, HO U OT €€ CTPYKTYpbI, (U3MUECKMX
CBOIMCTB. YUEHBI CUMTaj, YTO IJis IOJHOU XapaKTepUCTUKU ITOYBBI
HEIOCTAaTOYHO OJHOIO XMMHUYECKOIo aHajiu3a, YTO U KPUTUKOBAJ ar-
PUKYJIBTYPXUMUYECKUI MOIXOMA K IOYBE.

HayuyHoit ocHOBOI1 arpoXuMUH MOCIYKWIU KJIaCCUUYEeCKUe UCCIen0-
BaHus K. A. TumupszeBa mo (poTocuHTE3y U MUHEPATbLHOMY IMUTAHUIO
pacTeHnit, METOMUKY KOTOPHIX OH BHEIPWJI B MPAKTUKY BereTallOH-
HBIX OTIBITOB.

HanbHeiilee pa3BuTue arpoxuMmuu cBsizaHo ¢ umeHem 0. H. Ips-
HUIIIHUKOBAa M ero ydyeHukoB. Hayuynas pesarenbHocTb JI. H. Ilps-
HUIITHUKOBA Mmpuobpesia ocoOblii pazmax nociie 1917 r. UM omny6iu-
KoBaHO Oojiee 400 paboOT, MHOTME U3 KOTOPHIX IMOJYYUTIU MUPOBYIO
M3BeCTHOCTh. Ocoboe 3HAUCHUE MMEJIM €ro KJIaCCUYeCKHe HUCCIeno-
BaHMS IO a30THOMY IMTAHMIO PACTEHUN W TPUMEHEHMIO a30THBIX
yI0OpEeHUI.
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. H. IIpsIHUIIIHUKOB M OCHOBaH-
Hasl UM HaydHas IIIKOJa arpoOXUMHU
OCYIIECTBJISUIM UCCIIeAOBaHMST Ha IIIU-
POKOIi (PU3UOJIOTUYECKON U OMOXUMMU-
YEeCKOM OCHOBE B TECHOM CBSI3U C pe-
LIeHWEeM MPaKTUYECKUX 3aJa4 XMMU3a-
LIAA CEJIbCKOTO XO3siicTBa. Tpymamu
I. H. [IpsaumnukoBa, I1. C. Kocco-
Buua, K. K. I'enpoiiia, A. H. JlebensiH-
uesa, . A. CabMHMHA U MHOTUX OpY-
IUX YYEHBIX ObUI 3aKperuieH MpUOpH-
TET OTEUECTBEHHOW HAyKU B PEIICHUU
MHOTHUX aKTyaJbHBIX ITPOOJIEM arpoxXu-
MMWM.

ITocne 1917 r. arpoxmmus craja

IUIOJOTBOPHO Pa3BUBATHCS, a €€ N0C-
TIDKEHUS IIUPOKO MCITOJIB30BaThCS B
npaktuke. B 1918 r. Ob11 opraHuso-
BaH crnenuaibHblii HayyHblii MHCTH-
TyT 1o ygobpeHusim — HHWY (HbiHe
Hay4yHO-UCCIe0BATEIbCKUN MHCTU-  AKAAeMHK Hl'sfg-snli’;‘*‘g‘““““‘“‘
TYT YOOOpPEHMM M UHCEKTOMYHIUIIM- (1865—1948)
noB — HUYUD), a zarem B 1931T.
BcecorosHblli HaydYHO-MCCIIeNOBaTEeIbCKUIT UHCTUTYT yOIOOpeHU, ar-
poTexHUKM M arporiouBoBeneHusi — BUYAA (HeiHe Bcepoccuiickuit
Hay4YHO-UCCJIEN0BATEIbCKUI MHCTUTYT YHOOpeHUI M arpornoyBoBe-
nenust umenu . H. ITpsaauiHaukosa — BUYA). Beuiu co3mnaHbl arpo-
XUMMYECKHE OTAENbl B 30HAJbHBIX U OTPaCeBbIX HAyYHO-UCCIeA0Ba-
TEJTLCKUX MHCTUTYTaX W Ha OIBITHBIX CTAHIUAX, KadeAphl arpOXUMUN
B CEJIbCKOXO3CTBEHHBIX By3aX.

B 20—30-¢ romsl moa pykoBoactsoM HNY u ¢ 1941 r. mox pyKoBoI-
ctBoM BUYA npoBeneHbI THICSIYX OIBITOB C Pa3IMYHbIMU KYJIbTypaMU
B pa3HbIX pailoHaX CTpaHbI 110 U3yYeHUI0 3(PPEeKTUBHOCTU YIOOPEHUIA,
03 Y CIIOCOOOB MX BHECEHMS. DTUMU OINBITAMM J0Ka3aH BBICOKUIM
3 deKT ymoOpeHMii BO MHOIMX palfoHaX CTpaHbl M CO3JaHbI Hay4d-
HbI€ OCHOBBI JUISI Pa3BUTHUS ITPOMBIIIIEHHOTO IPOM3BOACTBA MUHE-
paJbHBIX YIOOPEHMH, IMMPOKOTO MMPUMEHEHUS X B CETbCKOM XO3STii-
CTBE.

ATpOXuMMYECKHEe UCCeA0BaHs B Halllel cTpaHe 0COOEHHO IIUPO-
KO TmpoBoauau B nociaenHue 30—35 yer. bbbl co3naHbl HOBbIE Hayy-
HO-MCCIeA0OBAaTEIbCKUE arpOXUMMYECKHEe WHCTUTYTHI, B TOM YMCIE
LleHTpalbHBINA UHCTUTYT arPOXUMUUYECKOTO OOCTYXMBaHUS CEIbCKOTO
xozsaiictBa (HMHAQO), MHCTUTYT XMMHU3alUU CEIbCKOIO XO3sICTBa
Cubupckoro otaenenuss BACXHWII. OpranuzosaHa I'ocymapcTBeH-
Hasl arpoxuMuJecKas ciayxo0a (cM. IJ1aBy 8) U co3maHa cepbe3Has MaTe-
pHUAIbHO-TEXHUYECKasl 0a3a I CEpBUCHOTO OOCIY:KMBaHUSI CEIbX03-
MMPOU3BOACTBEHHBIX TOBAPOITPOU3BOIUTEIE.
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B Hacrosiee BpeMsi Ha OCHOBE HOBBIX 9KOHOMUYECKUX OTHOIIIE-
HUM pa3BUBaeTCsl IMPOM3BOACTBEHHAs MH(PACTPYyKTypa XUMHU3ALUU
3eMJieenusl, pa3pabaTbiBalOTCS U BHEAPSIIOTCS MpUeMbl HanboJiee 3¢-
(EeKTUBHOTO M BKOJOrMYecKrd 0e30MacHOTO MPUMEHEHUSI opraHuvec-
KUX U MUHEPaAJbHBIX YIOOPEHUI, XUMUYECKON MeIuopaluund U APYrux
CpeJCTB XMMU3ALIUU.

1.3. BHAYEHUE YOOBPEHUN U NPUMEHEHUE
MUX B CEJIbCKOM XO39MNCTBE

BaxxHoe 3HaueHUe ynoOpeHUli B MOBBIIEHUU TIJIOIOPOAUS TTOYB U
YpOXXaeB CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP J0KAa3aHO MPaKTUKOMN 3eM-
nenenuvs. JInurenbHoe BpeMsl eAMHCTBEHHBIM yIOOpPEeHUEM, IO CYIle-
CTBY, ObUT HaBo3. Mcnonb3oBaHUE MUHEPAJIbHBIX YI0OPEHU I HaYaloCh
TOJIEKO BO BTOpO# nmonoBuHe XIX B. OmHako 1 ceiiuac, Korna MUpPOBOE
MPOU3BOACTBO UX JOCTUIJIO OTPOMHBIX MacilTaboB — 0KoJio 150 MJIH T
nmuTaTeJabHbIX BellecTB (B cymme N, P u K), HaBo3 ocraercsl BaxkHel-
muM ynoopenueM. HaBo3 comep:KuT Bce HEOOXOAUMBIE PaCTeHUSIM M-
TaTeJIbHbIE 3JIEMEHTHI, U €ro BHECEHHUE B IOYBY ITOBBIIIAET YpOXKaii-
HOCTb CEJIbCKOXO3SMCTBEHHBIX KyJbTyp. OH OKa3bIBaeT TaKKe MHO-
roakTOpHOE MOJIOXKUTEIbHOE BIMSIHME HAa arpoXuMHUYecKue, arpo-
¢uznyeckre cBoiicTBa M Iiogoponue mnouB. IIpuMeHeHMe HaBo3a
o0ecreuyrBaeT MOBTOPHOE UCIIOJb30BAHUE B XO3SIMCTBE 3HAUUTEIHLHOTO
KOJIMYECTBa paHee YCBOSHHBIX PACTCHUSIMU MUTATEeIbHBIX BEIIECTB U3
MMOYBHI U YI0OpEHUIA.

. H. TIpssHUIIHUKOB OTMeuaJsl, 4To HeOpexkHOe OTHOIIeHHWE K Ha-
BO3Y B TO K€ BpeMs SIBJISIETCSI 1 HEOPEXXHBIM OTHOILLIEHHUEM K TTPOMBIILI-
JICHHBIM MUHEPAJIbHBIM yao0peHusiM. CrcTeMaTnieckoe MpuMeHeHHe
HABO3a U APYTMX OPraHUYECKUX YIOOPEHUI CIIOCOOCTBYET OKYJIBTYPH-
BaHUIO ITOYBBI U CO3MAeT IMPEANOChUIKM i1 0ojiee 3(P(HEeKTUBHOIO MC-
MOJIB30BAHUS APYTHUX CPEICTB XMMU3ALIMHU, B TOM YHCJIe MUHEPATbHBIX
ynoopeHuii. OmHaKo 3a cYeT MPUMEHEHMST OTHUX OPraHUYECKUX yIo0-
peHuil obecrieunBaeTCs JWIIb YaCTUYHAs KOMIICHCAIMs BBIHOCA M3
MOYBBHI TUTATEJIbHBIX BEIIECTB C YPOXKAsIMU CEIbCKOXO3SIMCTBEHHBIX
KyJabTyp. TOJBKO MpU KOHLEHTpalUuKW OpraHWYeCKUX YIAOoOpeHuil Ha
OIpaHUYEHHBIX TIOIAAIX (KaK Ha OTOPOIHBIX y4yacTKaxX U MPU MeJIKO-
TOBapHOM «OUOJIOTUYECKOM» 3eMJIEIEIUN) MOKHO MOJNEPKUBATh 0€3-
JIe(ULIUTHBINM 0ajlaHC MUTATEIbHBIX BELIECTB B arpolie30Hax MPU OTHO-
CUTEJIbHO HU3KOM MPOAYKTUBHOCTU IMOCEBOB.

Bcest nctopust pa3BUTHSI MUPOBOT'O CETBCKOTO XO3SMCTBA CBUIETEb-
CTBYET O TOM, YTO NMPUMEHEHUE MUHEPAIbHBIX YIOOPEHUN SIBISETCS
pelapiuM (akKTopoM MHTEHCU(pUKALIY 3eMIIeIeIs U 00ecIeYeHU S
MPOAOBOJBCTBUEM MTOCTOSIHHO PACTYILETo HaceJIeHWs Halllel IJIaHETHI.
Yucno 3eMJIsIH Bo3pacTaeT exeaHeBHO Ha 250 ThIC. yeioBeK. DTO paB-
HOILICHHO TOSIBJIEHUIO B TeUE€HHUE TOofa HOBOH CTpaHBI C HaceJIeHUEeM
nmoutu 100 MyIH, KOTOpoe HeoOxoauMo HakopMuth. ITocie 1970 r. must
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YBEJIMUCHUS YMCICHHOCTH 3¢MJISTH Ha 1 MJIpA TpeOOoBaIoCh OMHO AeCs-
tuaetne, 1 K 2020 1. 110 MMEOIIMMCS IIPOrHO3aM, HaceJieHue 3eMIn
BO3pacTeT 10 8,3 MIIpH, YeIOBEK.

B crpanax 3ananHoit EBponbl 1o kKoHua XVIII B. ypoxkait niieHUIbI
cocraBui 0,7—0,8 T/ra 1 yBeruuics 3a MOCAeayIolIee CTOJIeTHE 3a CUET
BBEICHNS TUIONOCMEHA M KJeBepocessHus BaBoe — mo 1,6—1,7 t/ra. B
MepBoli MoJIOBUHE XX B. YpoXalHOCTb MoaHsiach ao 2,5—3,0 1/ra
mpexkae Bcero 0jaromapsi pocTy IIpUMEHEHUs yIoOpeHMiA, a BO BTOPOM
nojioBuHe Beka — 10 4,0—6,0 T/ra G1arogaps UCIOJIL30BAHUIO HOBBIX
COPTOB M KOMILIEKCA CPEACTB XMMU3ALMU — YIOOPEHUIH U TEeCTULIH-
noB. Bo3pocia Takke mpoayKTUBHOCTD APYTUX MPOIOBOJILCTBEHHBIX U
TeXHUYECKUX KYIbTyp: KapTodens — no 40—45 t/ra, caxapHoil cBeK-
J161 — 50—60 T/ra.

CpenHuii ypoBeHb IPUMEHEHNS YIOOPEHMH B pacdeTe Ha 1 ra mari-
HU B cTpaHax EBporeiickoro corsa (EC) cocrasmsier 350—360 KT 1. B.
py yOOpOoUHOI Turomaan okoyio 70 MitH ra (¢ KoedbaHussMu ot 160 Kr
B Utammm mo Gomee 400 kr B ®PI). B crpanax CesepHoii EBpormbl
JTO3BbI MUHEPATbHEBIX YIOOpeHMiT Ha 1 Ta TIOCEBHOI TITOIIAIN COCTABIISI-
10T 100—200 Kr nmpu ypoxxaitHocTu 3epHOBBIX 4,5—5,0 T/Ta.

Anonwus ucnons3yer okojio 400 Kr/ra 1. B. yooOpeHMIt, a ypoxKaii-
HOCTb 3€pHOBBIX, TIPEXIE BCEro prca, IMpeBhIIaeT 5 T/Ta.

B CIIA, wumerommx O0nu3kyio ¢ Poccueit miomane mamrHu
(135MnH Tra), OmpUMEHEeHHE MUHEpalbHBIX yooOpeHuit 3a 1995—
2000 rr. gocturiao 150 kr/ra, a ypoXallHOCTb 3€pPHOBBIX, BKJIIOYAsI
KYKypy3y, TIpeBBICHI 5T/Ta (CpemHUWi ypoxkail 3epHa KyKypy3bl Ha
mioiany okoyio 30 MaH ra nmpeBbicun 8 T/ra). B Kanaze, rae mapsl co-
craBisiioT 1/3 momaayM mamiHu, O0ecleYeHHOCTh MMHEpPabHbIMU
ynoOpeHussMHu Ha 1ra mamHu 1 1 ra moceBHOM IUIONIIAaA COCTaBIISIET
cooTBeTCTBeHHO 0koyio 70 1 110 KT 1. B. mpy ypoxkae 3epHa KyKypy3bl
OKoJIO 7 T/ra U mmeHuusl 2,54 1/ra.

B cepeaune XX B. B pa3BUBAIOIIMXCS CTpaHax MPOU30IIlIA «3eIeHasI
peBoJIOLMS», obecTeunBIIas Pe3KUii POCT MPOU3BOACTBA CEIBLCKOX0-
3SIMCTBEHHON MPOAYKIMHU 3a CYET BO3/AEJbIBAHUS HOBBIX COPTOB MH-
TEHCUBHOTO THUIIA U CO3MaHMUs HEOOXOMUMBIX YCIOBUMA UTS peain3aliuu
HX BBICOKOI MPOAYKTUBHOCTH. Permarolyio poJib ChIrpaii UppUranus
U yIydllleHUe arpoTeXHMKH, BKJIIOYalollee 3HAUMTEIbHOE YBeJIUUeHIe
103 ynoopeHuii. BanoBele cOOpHI 3epHa B pa3BUBAIOIIMXCS CTpaHax 3a
1963—1993 rr. BO3pacTaay MPOIMOPINOHATEHO MacITabaM MCITOIb30-
BaHUSI MUHEPAJIbHBIX YI00peHuit (puc. 3).

B pasBuBaromumxcs cTpaHax A3WM IMpUMeHeHUe ymoopeHuid ¢ 60-X
rofioB 10 KoH1a XX B. YBEJIMYMIOCH MOUTU B 15 pa3 u coctaBuiio 140—
160 xr/Ta, 3a 3TO BpeMs BaJoBble COOpHI 3¢pHA Bo3pocau ¢ 310 mo
980 mutH T, T. €. yrpounuch. B Kutae ypoBeHbs mpuMeHeHUS YIOOpEeHUI
noBeicuiicsl A0 270 Kr/ra Nmpu yBeIMYEHUHU YPOXKAWMHOCTU 3EPHOBBIX
cBhIlIe 4 T/Ta. Ypoxait mueHuusl B Muauu noctur yposHst CIIA, Ka-
Haabl U CPpeaJHEMUPOBOTO ypoBHS (2,5 T/ra). Mekcuka u Erumer mo
ypoXasiM 3epHa MIIEHULBI JOCTUIIN ypoBHS EC.
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Puc. 3. [IuHaMMKa npuMeHeHWsl YIoOpeHMii (8epxnsas Kpuseas) W TPOU3BOICTBA 3epHA
(HuxcHas kpueas) B pa3BuBaomMxcd crpaHax (mo nanusiv ®AQ)

Muposoe moTpebieHrne MUHEpaJbHBIX yOOOpeHU# mnepen Bropoii
MMPOBO# BOIHOM cocTaBistio okojo 7,5 miaH 1. C 1960 mo 1990 r. ono
YBEJIMYIIIOCH € 27 mo 146 MutH T, wiu B 5,4 pa3a. OnHako B cpeHeM Ha
1 ra mamrHu 1 Ha 1 1a ceJIbCKOXO3SIMCTBEHHBIX yroauii B 1990 r. npuxo-
JIUJIOCh HEOOJIBIIOe UX KOJUYECTBO — COOTBETCTBEHHO okoyio 100 u
35 kr NPK. Bonbliie Bcero mpou3BoasST U MPUMEHSIIOT a30THBIX ya00-
peHUIT — CTOJIBKO Xe, CKOJIBKO B CyMMe (DOC(hHOPHBIX M KAIMHHBIX.

3a mocnemHee ASCATUIETAE MAcIITaObl MPUMEHEHUS] MITHEPATbHBIX
yIOOpeHWI B pa3BUTHIX CTpaHaX MHpa CTAOMIM3WPOBAINCH U MMEIOT
TEHIEHIINIO K CHIDKCHUIO, a B Pa3BUBAIOIINXCS CTpaHaX MPOJOJIKAIOT
HapacTaTh CO CPETHNM TEMIIOM ITPUPOCTa 0KOJI0 5 % B rof.

o 2020 r. mporHO3UPYIOT JaJBHEHIIINIA pOCT TTPOM3BOACTBA U TIPHU-
MEHEHUSI MUHEepaJibHbIX ynoopeHuit 1o 208 muH 1. [1pu 3TOM MoTpeOd-
HOCTb IIJISI TPOU3BOJCTBA HEOOXOAMMBIX KOJUYECTB paCTEeHUEBOMIUEC-
KO MPOAYKIIMHU C YIYETOM YBEJWUYEHUST HapOJOHaCeJIeH s OLICHUBACT-
cg B 0osee yem 260 MuH T. B pa3BuBaoIMxcs cTpaHax IMpUMeHEHHUE
MUHepanbHbIX yaoopenuii B 2020 r. mpeBbicuT 120 MJIH T, 4YTO COCTABUT
0K0J10 60 % MUPOBOrO MOTPEOICHUSI.

Orell «3elieHO peBooLMM» jnaypeaT HobOemeBckoit mpeMuu u
uHoctpaHHbll wieH PACXH Hopman bopiayr cuurtaer, 4to He MeHee
50 % yBenmueHMST ypoxkaeB B XX B. SIBISIETCS CICACTBIEM TTPUMEHEHUS
ymoopeHuii. OH OTMeYall, 9YTO OMHUM M3 HanboJllee BaXKHBIX (DaKTOPOB,
OTPaHNYMBAOIINX YPOXKail CETbCKOXO3IMCTBEHHBIX KYJILTYP B MUpE, 1
B CJICAYIOIIEM CTOJIETUM OYIEeT IUTOAOPOINE TTOYBHI.

B 6b1B11. CCCP TemIibl pa3BUTUSI XUMUYECKOKW MTPOMBILILIEHHOCTU
10 TIPOM3BOJCTBY MUHEPAIBHBIX YIOOPEHUI 3HAUMTEIBHO OIepeKaiun
Mupossie. B 1940 r. 66110 npousseneHo Beero 0,75 muH 1 (10 % Mupo-
BOro Ipou3BoACTBa). 3a nepuof ¢ 1960 mo 1990 r. BeIIycK yaoOpeHuUit
yBeauuuiics ¢ 3,3 go 35 mutH T, uiau 6osee yeM B 10 pa3, u cocTaBuil
24 % MUpOBOro IMpou3BOACTBA. YXe B Havajge 70-x romoB Poccust
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BBIIIIJIA HA TIEPBOE MECTO B MUPE T10 BAJIOBOMY IMPOMU3BOACTBY yIo0pe-
Huil u TpeTbe MecTo (rocie CIIA u Kananpsl) mo ux akcnopty. Oteve-
CTBEHHOMY CEILCKOMY XO3SMCTBY ITOCTaBIISIOCH 3/4 MpOM3BeIeHHBIX
ymobpeHmiA, 9To cocTaBuiio B 1990 1. Ha 1 ra mamrau 96 KT 1. B. ¥ COOT-
BETCTBOBAJIO CPeTHEMUPOBOMY ypoBHIO. Ha pricyHke 4 moka3aHBI Mac-
mMTa0bbl TIOCTABOK MWHEPATbHBIX YIOOPEHWI CETbCKOMY XO3SCTBY
Poccum ¢ Havana nHTeHCHMUKAIMY 3eMieneaust ctpadsl (1965 1.) o
HacTosIIIee BpeMs.

B HavanbHBIA TIEpUoOA XMMU3ALWUK 3eMIIEIEINs CTpaHbl MPU He-
OOoJTBIINX 00beMax MPOU3BOACTBA MUHEPATILHBIX YIOOPEHU UX TTPEX-
JIe BCEro IMOCTaBIIsUIM B PErMOHBI C OTHOCHUTENBHO OJIarONpUSITHBIMU
MPUPOIHO-KINMATUYECKUMHU YCIOBUSIMU WM TPOU3BOISIINE 0OCO00
LIEHHbIE CEbCKOXO3SMCTBEHHBIE KYJIBTYPhl. 3a CYeT MHMHEpaIbHBIX
yOOOpeHUI B KOPOTKMIT CPOK PEe3KO MOBHICMIIACH YPOXKAWHOCTD Yasl,
XJIOITYATHUKA, CaXapHOU CBEKJIBI. YBEJIMYCHUE MMOCTABOK U MpPUMEHE-
HUSA yIOOpeHMI MOJ BedyIIWe TeXHWUYECKHWe, OBOIIHBIC M Oax4yeBEIC
KYILTYpHI ¢ 1966 10 1985 T. MOBBICMIIO CPeIHETONOBOE BAIOBOE TTPOM3-
BOJICTBO XJIOITYATHMKA TOYTH B 2 pas3a, caXapHoii cBekJibl — B 1,6, Kap-
Todenst u opouieii — 1,5—1,8 paza. YpoBeHb IpMMeHEHNST MUHEPaJIb-
HBIX YIOOpEeHUI IO XJIOMYATHUK W CaXapHYyIO CBEKIIy JOCTHUI OoJjiee
400—450 xr n. B. Ha 1 ra, KapTrodeb, OBOIIHbIE U OaxuyeBble KYJIbTY-
pbl — cBoitie 250, a mon neH — cBbiie 200 Kr.

Jnsa moy4eHUs TUTAaHUPYEMBIX YpOXKaeB IMOJHOCTBIO 00ecIieunBa-
JINCH YIOOPEHUSIMU TTOCEBBI Ha MEJMOPUPOBAHHBIX 3€MJISIX C PEryIu-
PYEMBIM BOTHBIM PEXXUMOM, TaK KaK B 3TUX YCIIOBHUAX YIOOPEHUS TafOT
BBICOKYIO 3(P(PEKTUBHOCTh M, KPOME TOT0, HEOOXOAMMO OBICTpEE OKY-

[poezpamma
18 «[Tnodopodue»

16

142

Murepanvreie ydobperus, max m 0. B.

19652 19752 19852 19882 19902 19922  1996— 2005 e.
2000 ee.

BreceHo,

k2 /2a 0.6. 4 49 85 110 88 43 17

Puc. 4. TTocTaBKu MUHEPAJIbHBIX YI00peHHii celbcKoMy Xo3siicTBy Poccun
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MaTh 3HAYUTEIbHbBIC KalUTaIbHblE BIOXEHUS Ha Menuopaluio. boib-
1Ie yn1oOpeHUil MPpUMEHSJIOCh B pailoHaX AOCTATOUHOIO YBJIAXKHEHMSI,
rae odecreuynBagIoch CTaOUIbHOE MPOU3BOACTBO CEIbCKOXO3SIMCTBEH-
HOM MPOIYKIIMU U BBICOKASI OKYIIaeMOCTb 3aTpaT Ha yI0OpeHMUSI.

C pocToM NpOM3BOJACTBA MUHEPATLHBIX YIOOPEHUI MOSIBUIACH BO3-
MOXHOCTb MCIOJIb30BaTh UX Ha OOJIBIIMX TUIOLIAASIX U B O0Jiee BbICO-
KHX J103aX He TOJbKO MOJ TeXHUYECKHE, HO U MOJ 36pHOBbIE U KOPMO-
BbI€ KYJBTYPHI.

IIpuMeHeHne ynoOpeHUIT UMEJI0 OrpOMHOE 3HAaYeHUE B PEelICHUU
BaXXHEHIEH HApPOMHOXO3SIMCTBEHHOM 3amauyy — YBEJIMYECHUU IIPOU3-
BOJICTBA 3€pHa, OCOOCHHO CUJIbHOM M 1LIEHHOM MIIEHMIIbI, a TaKXKe B
CO3[aHUY MPOYHON KOPMOBOI 0a3bl IJIs1 pa3BUTHS (KUBOTHOBOICTBA.

B 1986—1990 rr. B Poccun MuHepajibHble YIOOPEHUSI IMPUMEHSIIN
Ha 2/3 MOCEBOB CEIbCKOXO3IHCTBEHHBIX KYJbTYp IIpU CpeaHeil obec-
reyeHHocTH Ha | ra mamHu 99 Kr 1. B., UYTO B COUETAHUU C MPUMEHEe-
HUEM HaBO3a U JAPYIMX OPraHMYECKUX yIOOpeHUl obecredynsio MmoJjo-
KUTEJIbHBIN OajaHC MUTATeIbHbBIX BEIlIeCTB B 3eMJeAeIun. 3a CUET UC-
MOJIb30BAHUSI MUHEPAIbHBIX YIOOpeHUIN 3HAYUTEJbHO YBEIUYMIACH
YPOXallHOCTb BO3JEAbIBAEMBIX KYJIBTYp, B TOM 4YMHCJIE€ 3E€PHOBBIX
(Ta6a. 1). B 1990 r. BanoBoii cbop 3epHa B Poccuu coctaBwi 117 MaH T
IIpU cpedHel ypoxaitHocTu mo ctpaHe 1,85 1/ra.

1. IIpumenenne ynoopennii B Poccu u oTaebHbIX 00JacTax (Kr . B. Ha 1 ra mammm)
M YPOKAHHOCTb 3€PHOBBIX KYJbTYP, T/Ta

Poccus 28 1,3 99 1,5 8 0,9
MockoBckas 001acTb 166 1,8 296 2,5 26 1,3
OpJitoBckast 006;1acTh 46 1,2 175 1,9 34 1,5
benroponackas obmacte 45 1,9 198 2,7 19 1,8
KpacHomapckuii kpait 59 2,8 296 4,1 20 2,4
PocroBckas o6iacTh 13 1,6 76 2,4 4 1,2

* Ha 1 ra TToceBHOM TTJIOIIAIMN.

IIpencraBneHAbIe B Tabamile 1 JaHHBIE TOKA3BIBAIOT, YTO XOTS IIPH-
MeHeHUe MUHepalbHBIX yaoopenuii B 6biBII. CCCP u Poccun ocyie-
CTBJISJTOCH BHICOKMMM TeMIIaMM, OHO TaK M HE BBHIIIUIO Ha YPOBEHB pa3-
BUTBIX CTpaH 3amamgHoil EBpoOIBI, a HbIHE OTCTAJIO OT OOJBIIMHCTBA
pa3BuBaIOIIMXCd rocygapctB. ObecnedyeHHOCTh yaoOpeHusiMu Ha 1 ra
TMalllHY Jaxe B JIy4YIlMe TOAbl He TIPEeBhICKIA CPEIHEMUPOBOI YPOBEHD
1 CWJIBHO pa3inyajach Kak 1Mo KyJabTypaM, TaK U 10 perMoHaM CTPaHbI.
Peskoe ymensbiieHue (B 10 pa3) MaciTaboB MoTpedeHUsT yaoOpeHU
CETbCKOXO3IMCTBEHHBIMHU TIpon3BoauTesMu Poccnu B 90-¢ Tombl 1mo-
CTaBUJIO 3eMJIeNieNINe CTpaHbl Ha TrpaHb KartacTpodsl. CoBepIIeHHO
OYEBUIHO, UYTO IIPEICTOUT BHOBB, MCITOJIb3ys] MUPOBOI M OTEYECTBEH-
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HBII OIBIT, pelaTh MPodieMy UHTEHCU(MUKAIIUM CETbCKOXO3SIICTBEH-
HOTO TIPOM3BOJCTBA, BAXXHEHUIINM (DAKTOPOM KOTOPOI SIBIISICTCS TIPH-
MeHeHMe ymoopeHuii. [IpuBemeM ellle OMHO SIpKOe BEICKA3bIBAHUE aMe-
pukaHckoro yueHoro Hopmana Bopiioyra: «... MUp Ha 3eMJie HE MOXET
OBITH TIOCTPOCH Ha MYCTON XeryaoK. OTpaHNYbTe TOCTYIT (hepMepaM K
COBpEMEHHBIM (aKTOopaM WHTEHCU(PUKALIMN 3eMIIeACTNS — HOBBIM
copTaM, yIOOpeHHUSM M CPEICTBaM 3alllUThl PACTCHUIT — M MUp OyaeT
00peyeH, HO He OTpaBJIeHNEeM, KaK HEKOTOPbIE TOBOPST, HO TOJIOAOM U
COLIMAJIBHBIM Xa0COM».

Poccus, pacnonaras 13 % 3eMelbHOI IU10IIanu, 35 % MUPOBBIX 3a-
IMacCOB MPUPOIHBIX PECYPCOB, C HACEJIeHUWEM, COCTaBJSIONINM HBIHE
3% (a x 2020T. He Oonee 2 %) HaceleHUsT 3eMHOIO IlIapa, He MOXET
OTCTaBaThb OT MMPOBOTO Pa3BUTHs OOIIeCTBA U IIPOM3BOJACTBA, TeM 00-
Jiee CeJTbCKOX03SIICTBEHHOTO, B IIEPBYIO OUYePEIb OIIPeaesIsIIoNIero 0ra-
TOCOCTOSTHUE JTFOJIEH.

Hcxons n3 pearbHO CKIAABIBAIOIINXCS BO3MOXHOCTEHM CTpaHBI U B
COOTBETCTBUM C OCHOBHBIMHM HAIIpaBJICHUSIMU arpapHON IOJWTUKHU
IMpasurenscTBa Poccuiickoit denmepannu, pa3paboTaHa U yTBepXKIecHa
8 HosOps 2001 1. PemepanbHasd IeneBas mporpamma «I[loBbieHMe
mwronoponust mouyB Poccum Ha 2002—2005 rr.». Lleassmu mporpaMMbl
SIBJISTIOTCST 0OecIeuyeHrne COXpaHeHUsI M BOCIIPOU3BOACTBA ILIOAOPOIMS
IOYB, pallMOHAJILHOE HMCIOJb30BAaHME MPUPOIHBIX PECYPCOB, B TOM
YUCJIE CEJIbCKOXO3SIMCTBEHHBIX YTONWNA, U CO3JAHUE HA BTOU OCHOBE
YCJIOBUM pOCTA IMPOMU3BOJACTBA CEJIbCKOX03IMCTBEHHOM MIPOMAYKIIUA IS
VKpeIUTeHUS TTPOIOBOILCTBEHHOM 0€30ITaCHOCTH CTPaHEI.

IIporpamma mpemycMaTpUBaeT oKa3aHHUe TOCYIapCTBEHHOM ITOIIep-
XKW CEITbCKOXO3SIMCTBEHHBIX TOBAPOIPOM3BOAUTENICH TIPU IIPOBE/e-
HUU eAWHOM TEXHOJIOTMYECKOU IMMOJTUTUKHY TI0 CO3TaHUI0 HEOOXOIUMBIX
YCIIOBH TSI MHTEHCU(PUKALINN 36MJIM — OCHOBHOTO CPEACTBA CEJIbC-
KOXO3SIICTBEHHOTO TTPOM3BOICTBAa. B KadecTBe IMepBOOYEPETHBIX MEpP
IIJIST TIPEOIOJICHUSI CIiaia MIPOM3BOMICTBA B CETBLCKOM XO3SMCTBE HaMeva-
eTcs MPOBeIeHNE KOMILUIEKCAa arpOXMMHUYECKUX MEPOIPUSITUM, OIpe-
JleJIeHbl KOHKPETHBIE CPOKM U MEXaHM3MBbI MX peaiu3aliu, 00beMbl U
WCTOYHUKU (DUHAHCUPOBAHUS.

Hapsay ¢ MakcuMaabHBIM HCIIOJIb30BaHUEM MMEIOIINXCS PECYPCOB
OpraHMYeCKUX YOIOOpEeHUI M CUAECPATOB, APYTMX CPEICTB OMOJIOrM3a-
WU 3eMITCACINS, TIPpeAyCMaTPUBaeTCs TOCTETICHHBIN POCT IIpUMEHE-
HUS MUHEPAJTBHBIX YIOOPEHUI 1O 5 MJTH T B IEMCTBYIOIIEM BEIIICCTBE B
Tol, a OOIMI 00BhEeM WX WMCIOJB30BAaHMSI B CEITHCKOM XO3SICTBE 3a
2002—2005 rr. npeamnoJaraeTcsl yBeJIMYUTh A0 14,7 MJIH T 1. B. 3a 3TOT
XKe TIeprol HaMedaeTcsl TPOBECTH M3BECTKOBaHME 8 MJTH Ta KHCIBIX
MoYB (I 4ero morpedyercs 42,6 MITH T M3BECTKOBBIX YIOOPEHU B
pacuete Ha CaCO3), hochopuToBaHue 1,2 MJITH ra KUCIBIX TTOYB C HU3-
KMM coliepxXaHueM IIoABMKHOro docdopa, a Takke I'MIICOBAaHUE CO-
JIOHIIOBBIX MMOYB Ha 1tomanau 140 Teic. ra.

IIpemycMmaTpuBaeTcsl BbIIEJIEHHME CPEICTB Ha IMpoBedcHHE (DyHIa-
MEHTAJIBHBIX HAYYHBIX HMCCICIOBAaHUN, arpoOXMMUYECKOE M 3KOJIOro-
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TOKCUKOJIOTUYECKOE 00caeaoBaHne 3eMelib Ha rutoany 100 MuH ra, a
TaKXe Ha CyOCHAMPOBAHME YaCTU 3aTpaT CeIbCKOXO3IUCTBEHHBIX TO-
BapoNpoM3BOAUTE/IEH Ha MPUMEHEeHHEe MUHEPaJIbHBIX ynoopeHuit. Or-
peneieHa MOTpeOHOCTh B TEXHUYECKUX CPEACTBAaX MJs MPUMEHEHUs
yIOOpPEHUI 1 CENbCKOX03SIMCTBEHHBIX MAllIMH OOIlIero Ha3HauYeHUs Ha
2002—2005 rr. ITpemycMarpuBaeTcsi (hpMHAHCOBOE, MaTepUaIbHO-TEX-
HUYEeCKOe, HaydYHO-MHMOPMALIMOHHOE U KaApOoBOe 00ecCIeueHe BCero
KOMILJIEKCa TEXHUYECKMX, OPraHU3allMOHHBIX, TEXHOJOTMYECKMX, ar-
POXMMHUYECKUX, METMOPATUBHBIX U SKOJIOTMYECKUX MEPOTIPUATHI, Ha-
MpaBJIeHHbIX Ha 3¢ (GEKTUBHOE MCIOIb30BAaHUE 3¢MJIM U TTOBBIIIICHUE
IUTONOPOIUS TIOYB.

YcenemHas peanusanus npuHstoi [Iporpammer Ha 2002—2005 rr.,
a TakXKe JaJIbHEWINMX MOJTOBPEMEHHBIX IIJIAHOB COXpaHEHUS M BOC-
MMPOU3BOACTBA IMTOYBEHHOTO TUIOAOPOAUS BO3MOXHA TOJBKO TPU yCJIO-
BUU TIOATOTOBKU KBaJM(HUIIMPOBAHHEBIX arPOHOMUYECKUX, aTPOXUMM-
YeCKMX, MHXEHEePHbIX M Hay4yHO-IleJarormyeckux KaapoB. Ocoboe
BHMMaHWe oOpalllaeTcsl Ha MOATOTOBKY CIELMAJIUCTOB CPEeIHEr0 3BeHa
10 COOTBETCTBYIOLIMM crieliMaabHOCTSIM. Ha 6a3ze cpenHUX ceabCKOXOo-
3SIMCTBEHHBIX YYEOHBIX 3aBeleHU U yueOHbIX KabuHeToB IIporpam-
MO TIperycMaTpUBaeTCsl OpraHu3alMsl MOATOTOBKY paboumnX KaapoB B
konmuecTBe 100 ThIC. YeJIOBEK 3a CUET CPEACTB, BBIACISIEMBIX HA TTOATO-
TOBKY CITELIMAJIMCTOB, IJISI BBHITIOJHEHUS arpOXMMUYECKUX U MeTUopa-
TUBHBIX padoT.

KOHmpO./leble 68onpocol u 3adanusn

1. Yro m3yuaer arpoxumusi? B yeM 3akiiouaeTcsi pojib OPraHUYEeCKUX U MUHEPATb-
HBIX YIOOpEeHUI B KPYyroBOpPOTe MUTATEIbHBIX BEllecTB B 3emiieaeauu? 2. Yem arpoxu-
MHSI OTJIMYAETCS OT IPYTMX HayK, M3YydYaloIlux Te Xe 00beKTh? C KaKMMU HayKaMH U
NMCUMIUIMHAMM CBsi3aHa arpoxuMusi? 3. Pacckaxure o MeTomax UCCIeAOBaHUMN, MPUMe-
HsieMbIX B arpoxuMuu. 4. C MMeHaMM KaKuX 3apyOeskHBIX YUEHBIX CBSI3aHO Pa3BUTHE
YYCHUST O TUTAHUM PACTEHUI U MIPUMEeHeHUU ynoopenuii? 5. PacckaxuTe o BKaae pyc-
CKMX YYEHBIX B CTaHOBJIEHHE arpoxumuu. 6. Kak naBHO NMPUMEHSIOT MUHEpaJbHbIC
yIoOpeHUsl B pa3BUTHIX cTpaHax Mupa? KakoB ypoBeHb IpUMEHEHUST YIOOPEHUIA B pa3-
BUTBHIX M pa3BUBaloNIuxcs cTtpaHax? EcTh i CBSI3b MeXIy yPOBHEM IIPUMEHEHMS y100-
PEHMII M TIPOMYKTUBHOCTBIO CEJILCKOXO3SMCTBEHHBIX KyJabTyp? 7. Kak pasBuBasiach
MPOMBIIIIJIEHHOCTD IO MPOU3BOACTBY yIOOPEHUI U UX MPUMEHEHNE B CEJILCKOM XO3sTii-
ctBe CCCP u Poccun? 8. [Touemy npuMeHeHHe YIOOPEeHU — OOUH U3 BaXXHBIX (pakTO-
POB MHTEHCUMDUKALIMM 3emiienens?



2 XI/IMI/I‘-IEC!(I/IVI COCTAB N MNTAHUE
rmasa | PACTEHUU

2.1. XUMUYECKNA COCTAB PACTEHUN
N KAYECTBO YPOXAA

2.1.1. COOAEPXAHUE B PACTEHUAX CYXOIO BEWECTBA
U OCHOBHbIX OPIFAHUYECKUX COEANHEHWA

B cocraB pacTeHuit BXOAST BoJa U CyXOe BEIEeCTBO, MPeACTaBIeH-
HOE OpraHMYeCKMMM U MUHEPaJIbHBIMU coeArHeHUsIMU. COOTHOIlIe-
HUE MEXIY KOJMYECTBOM BOJBl U CYXOrO BEIIECTBa B PACTEHUSIX, UX
opraHax M TKaHsIX M3MEHSIeTCSl B IIMPOKUX Mpeaenax. Tak, coaepxka-
HHUE CYXOro BelIeCTBa B IUIOAAX OBOIIHBIX U 0aX4eBBIX KYJbTYP MOXKET
COCTaBJIATh 10 7 % KX MacChl, B 3eJICHHBIX KYJIbTypax, KO4aHaX Kamyc-
Thl, KOpHEIUIOJax peauca U TypHerica — 7—10, CBEKJIbI CTOJIOBOM,
MOPKOBU U JyKOBUIIaxX iyKa — 10—15, B BereTaTUBHBIX OpTraHax 00JIb-
LIMHCTBA MOJIEBBIX KYyJIbTYp — 15—25, KOpHEII0Jax caxapHOi CBEKJIbI
U KITyOHSIX KapTodenst — 20—25, B 3epHe XJIeOHBIX 371aKOB U 0000OBBIX
KyJIbTYyp — 85—90, ceMeHax MacJIMYHBIX KyJIbTyp — 90—95 %.

Bona. ConepxxaHue BOIbl B TKaHSIX pacTyLIUX BEreTaTUBHBIX Opra-
HOB pacTeHUit Koneonercs oT 70 mo 95 %, a B 3aImacaroInx TKaHIX ce-
MSIH U B KJIETKaX MeXaHMYECKNX TKaHeil — oT 5 1o 15 %. 1o mepe cra-
peHUs pacTeHMIi OOIIMIA 3aMac U OTHOCUTEJbHOE Colep>KaHue BOJbI B
TKaHsIX, 0COOEHHO PEINPOAYKTUBHBIX OPTaHOB, CHUXKAETCS.

Boma He TpOCTO HAMOJHUTENb PACTUTEIbHBIX KJIETOK, OHA HEOTIe-
JIMMas 4acTb WX CTPYKTYPBI U YYACTHUK KM3HEHHBIX mpolieccoB. O06-
BOJHEHHOCTb KJIETOK PACTUTEJIbHBIX TKaHeil 00yCIOBIMBAECT MX TYp-
rop (ruapocTaThyeckoe AaBieHUE BHYTPM KJIETKU, BbI3bIBalolllee Ha-
MpsKeHNe KJIETOUHO 000JI0UKM), MHTEHCUBHOCTD M HAaIIPaBIEHHOCTD
pa3HOOOpa3HbIX (MU3MOJIOTMYECKUMX M OMOXMMMYECKMX IIPOLIECCOB.
ITpu yyacTuu Boabl MPOUCXOJUT OTPOMHOE UMCIO OMOXUMUUECKUX pe-
aKkIMii CMHTe3a U pacnaja OpraHuYeCKuX COeIMHEHUN B paCTeHUSIX.

Ocoboe 3HaueHUEe BOAa UMEET B SHEPIeTUUECKUX MTPeoOpa30OBaHUSIX
B pacTeHUsIX, TpexXae BCero B aKKyMYJSIIUM COJHEUYHOW 3HEPTUHU B
BUJE XMMHWYECKUX coeduHeHMiA mpu ¢dorocuHTe3e. Boma oOmamaer
CMOCOOHOCTBIO TMPOITYCKAaTh JyYr BUAMMON 1 OJIM3KOI K Hell yabTpa-
¢GuoIeTOBOI YacTU cBeTa, HEOOXOAMMOM Il (POTOCHHTE3a, HO 3alep-
KMBaeT ONpeNeJeHHYI0 4YacTh MH(MpPaKpacHOM TEIUIOBOM paauallvu.
OHa Takke 00J1anaeT BICOKOH yIeabHOM TeIIOEMKOCThIO U O1aronapst
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CIIOCOOHOCTU MCIIapAThCs IPU JI000i TeMIepaType MpeaoxpaHseT pa-
CTEHUS OT Teperpena.

ConepxaHue BOIBI B pacTEHUSAX 3aBUCUT HE TOJIBKO OT MX BUAA,
BO3pacTa, YCIOBUM BOMOCHAOXEHMS, TPAaHCIIMPAIIIA, HO U B OIIpee-
JIECHHOM CTETICHU OT YCJIOBUI MUHEPAJTbHOTO TTUTAHUS.

BnaroobecneueHHOCTh Hapsiiy C APYrMMM (bakTopaMy BHEILIHEH
cpembl OKa3bIBaeT 3HAUMTEBHOE BIMSIHUE Ha BEJIWYMHY M KAadeCTBO
ypOXKasl CeIbCKOXO3SIMCTBEHHBIX KYJIBTYp, a TakKXe Ha 3(DGhEeKTUBHOCTh
yI0OpEeHMIA.

TepMUHOM «BJIAXXHOCTh» 0003HAYAIOT (PU3UKO-XUMUYECKUA U Me-
XaHWYECKU CBSI3aHHYIO C TKAaHSMU PACTEHUI BOOY, YIAIsIeMylO0 B
CTAaHIAPTHBIX YCJIOBUSX ONpEIeIeHUs] — P BBICYIIMBAHUM DPACTH-
TeJIbHOTO MaTepuajia A0 MOCTOSSHHOI Macchl Iipu Temiepartype 100—
105 °C.

B cooTBeTCTBMM ¢ TeXHMYECKMMHU TPeOOBAaHUSIMU Ha 3aroTOBJISE-
MYIO ¥ TTIOCTaBJISIEMYIO paCTeHNEBOMUECKYIO TTPOAYKIINIO, COMepKaIII-
Mucst B ['ocymapcTBeHHBIX CTaHAapTaX, perIAMEHTUPYIOTCS 0a3ucHas
HOpMa éaaxcHOCmU, Ha OCHOBAaHUM KOTOPOI TIPOU3BOISAT pacdeThl P
3aKyIIKe WJIN TIOCTaBKe, W 02PAHUYUMEAbHAS HOPMA 8AAICHOCHU KaK TIO-
KazaTeJIb KauyecTBa, 00YCIOBIMBAIOIIMI IPUTOIHOCTh YIOBIETBOPSITH
oIpele/ieHHble IOTPEOHOCTH B COOTBETCTBUM C Ha3HayeHUEM. [ak,
IUTSL 3epHA IIIEHMIIBI, PXKU, SUMEHS 1 OBca 0a3ucHasi HOpMa BJIaXKHOC-
TU YCTaHOBJIEHA Ha YpoBHe 14,5 %, a orpaHU4YUTeIbHAsL B 3aBUCUMOCTH
OT YCJIOBUIA BhIpalMBaHus coctapiser 17 wam 19 %. Jlnsg 3epHa KyKy-
py3bI 6a3mcHas HopMa BIaxXHOCTH 14 %, orpaHMYUTEeNbHAsS — He 60-
nee 25 %, i MoCTaBISIEMOTO IJIT KPYITSTHOM M TTHIIeKOHIIEHTPATHOM
MPOMBIIIEHHOCTA — He 6onee 15 %, a moaBepriierocss NpuHyIUTEb-
HOI1 cylKe 3epHa — He MeHee 13 %. 11 3epHa ropoxa 6asucHast Hop-
Ma BiaxHoctu 15 %, a orpaHuuurtenbHas — He Gonee 20 %, ceMdaH
MTOACOJTHEUHNKA — COOTBETCTBEHHO 7 1 He 6onee 8 %. [lna ceHa u co-
JIOMBI 6a3rcHas BIaXHOCTh 16 %.

Cyxoe Bemectso pacrenmii. Ha 90—95 % oHo mpezacraBieHO opra-
HUYECKUMU COCIUHEHUSIMU — OeJIKaMU M APYTMMHU a30THCTBIMHU Be-
IIECTBAaMU, YIJIEBOAAMU U KUpPaMU, COAepKaHUE KOTOPBIX OIpeIeIsieT
KauyecTBO ypoxas (Tabi. 2).

2. Cpennuii XMMIYECKHIi COCTaB ypoxKasi pactenuii, %

[TiieHuiia (3epHo) 14 16 18 62 2,5 2,0 2,0
Poxs (3epHO) 14 12 13 67 2,0 2,0 2,0
OBec (3epHO) 14 11 12 55 10,0 4,5 3,5
Sumenb (3epHO) 14 9 10 65 5,5 2,0 3,0
Puc (3epHo) 14 7 8 60 10,0 2,0 5,0
Kykypy3a (3epHO) 14 9 10 65 2,0 5,0 1,5
['peunixa (3epHO) 14 9 11 60 9,0 3,0 2,0
T'opox (3epHO) 14 20 23 53 5,5 1,5 3,0
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IIpodonxcenue

®aconb (3epHO) 14 20 22 54 4,0 1,2 4,0
Cos (3epHO) 12 30 35 23 5,0 20,0 5,0
TToacoiHeUHUK 12 22 25 7 5,0 50,0 3,5
(sampa ceMsiH)

Jlen (cemeHa) 12 23 26 16 8,0 35,0 4,0
Kaprodenb (knyouu) 78 1,3 2,0 17 1,0 0,1 1,0
CaxapHasi CBeKJ1a 75 1,0 1,6 20 1,0 0,1 0,8
(KOPHETUIONbI)

KopMmoBast cBekia 87 0,8 1,5 9 1,0 0,1 1,0
(KOPHETUIONbI)

MopkoBb (KOpHe- 86 0,7 1,3 9 1,0 0,2 1,0
TUTOZBI)

Jlyk pemuatbrit 85 1,5 1,6 12 0,8 0,1 0,5
Kiesep (3eneHas 75 3,0 3,6 10 6,0 0,8 3,0
macca)

Exa cbopnast 70 2,1 3,0 10 10,5 1,2 2,9

(3eyeHast Macca)

COop cyxoro BelllecTBa C TOBApHOI YacTbIO ypoKas OCHOBHBIX
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYP MOXKET KOJIe0aThCsl B OU€HD IITUPOKUX
npenenax — ot 1,0—1,5 go 10,0—15,0 T/ra u Gonee.

LleHHOCTh OTHENBHBIX OPTAHUYECKUX COSAMHEHUN B 3aBUCUMOCTHU
OT BMIIA M XapaKTepa MCIIOJb30BaHMS paCTEHNEBOMUECKON TPOIYKIIMHU
MOXeT ObITh pa3nyHoil. OCHOBHbIE BEIIECTBA, OINpeAeIsolIe Kaye-
CTBO ypoxasl 3epHa XJIeOHbIX 31aK0OB, — 0eJku 1 Kpaxmai. Cpeau 3ep-
HOBBIX KYJbTYp HauOOJBIINM COAepKaHUEeM Oejka OTIuYaeTcs Miie-
HUIIA, a KpaxMmaJjia — pUC U MMMBOBAapeHHbIN suMeHb. KauecTBo mocie-
JIHETO YXYAIIAeTCsl MPU MOBBIIIIEHHOM COJIep>KaHUM B €0 3epHe Oesika.

BbobGoBbie KynbTyphl (3epHOO000BBIE U TPaBbl) COAEPXKAT MOBBIIIEH-
HO€ KOJMYECTBO OEJIKOB M MEHbIIIee — YIJIEBOJOB, Ka4eCTBO UX YpO-
JKasl oIpeaeisieTCsl Impexae BCero pasMepaMu HakoruieHus Oenka. Ka-
YEeCTBO ypoxkasi KapTodessi OLIEHUBAIOT MO COAEpKaHUIO YIjeBoga —
KpaxMmaja, a caxapHOW CBEKJIbl — caXxapo3bl. YBEIUYCHUE COACPKAHMUS
Oejika 1 0OCOOEHHO HEOEJIKOBBIX a30TUCTBIX COCAMHEHUI B KOPHEILIO-
Jlax caxapHOI CBEKJIbI, BeIpallliBacMOM ISl TIPOM3BOACTBA caxapa, He-
KeJlaTeJibHO. MaciuyHble KyJbTypbl BO3AEHBIBAIOT UISI TMOJyYeHUS
KAPOB — PACTUTEIBHBIX MAaceJl, MCITOIb3YeMbIX KaK JJTS TTUIIEBBIX, TaK
7 JUTS TIPOMBIIIIECHHBIX 1ieieil. [1pn BeIpalluBaHUM TIPSAVIBHBIX KYITh-
Typ — JibHA, KOHOILUIM, XJIOMMYaTHUKA — BaXKHO TMOJYYUThb O0Jiee BbICO-
KU ypoxall BOJOKHA, COCTOSIILIEr0 U3 KiaeTyaTku. I1pu moBbIILIEHHOM
KOJIMYECTBE KJIETUATKU B 3€JIEHOU Macce 1 ceHe OAHOJETHUX U MHOTO-
JIETHUX TPaB UX KOPMOBBIE JOCTOMHCTBA YXYIIIAIOTCS.

HepaBHOILIEHHBI 110 CBOEMY Ka4eCTBY M OTAEIbHBIE TPYIIIThI OPTaHu-
YECKUX COeNMHEHMI, COIePKAILIUXCS B ypoXKae pa3IMUHBIX CETbCKOXO0-
3SMCTBEHHBIX KYJIbTYP.

KayecTBo ypoxkasi CelbCKOXO3SIMCTBEHHBIX KYJIBTYP MOXKET 3aBM-
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CeThb M OT COoIepKaHMSI OPraHUYECKUX COCMMHEHUI, KOTOPBIX B pacTe-
HUSAX OTHOCHTEJIHLHO HEMHOTO, — BUTAMWHOB, QJIKAJIOMIOB, TITUKO3M-
JIOB, OPTAaHWMYECKUX KUCIIOT, 3(PUPHBIX M TOPINIHEIX Macell M T. 1.

benku u pagpyrume a30TUCTbhIe COEIMHEHUs:.
Benky — ocHOBa XM3HM OPTaHM3MOB; OHM WTPAIOT PEIIAOIIyIO POJIb
BO BCeX IIporieccax 00OMeHa BellleCTB. beIky BHITTONMHSIOT CTPYKTYpHBIS
1 KaTaTuTU4IecKre (QYHKIINH, a TAaKKe CIyKaT OMHUM 13 OCHOBHEBIX 3a-
MACHBIX BEIIECTB PACTCHUM.

Conep:kxaHue OEJIKOB B BereTaTMBHBLIX OpraHax pacTeHUN OOBIYHO
cocranisieT 5—20 % ux Macchl, B ceMeHax XJIeOHBIX 371aKoB — 6—20,
a B ceMeHax OOOOBBIX M MAaCIWYHBIX KyabTyp — 20—35 %. benku
HMMEIOT JTOBOJIbHO CTaOMJIbHBINA 3JIEMEHTHBINM cocTaB (%): yrieponm —
51—55, xwucnopong — 21—24, aszor — 15—18, Bogopox — 6,5—7,
cepa— 0,3—1,5.

OcHOBHas CTPYKTypHasl ¢IMHUIIA BCeX OCITKOB — aMHHOKHCIIOTHI.
OHUM TIPenCcTaBISIOT CO00# OpraHMYecKHe KHUCIOTHl KUPHOTO WIIN
apoMaTHYeCKOTO psma, comepxKallne KpoMe KapOOKCHIIBHBIX TPYIII
(—COOH), ogny unu ase amuHorpymnsl — (NH>).

PacturenbHble OeKu MocTpoeHbl U3 20 aMUHOKKUCIIOT U IBYX aMU-
noB. Ocoboe 3HaUeHHe UMEET collepKaHKe B OeIKax pacTeHUI He3ame-
HUMBIX aMUHOKHUCJOT (BajvHa, JeHLMHA W W30JIeUIIMHA, TPEOHUHA,
METHOHMHA, TUCTUAMHA, JTU3UHa, TpUunTodaHa U (peHWIaIaHMHA), KO-
TOpbIE HE MOTYT CUHTE3MPOBAThCS B OpraHu3Me 4YejoBeKa M XKMBOT-
HBIX. DT aMUHOKMCJIOTHI YEIOBEK IMOJYJYaeT TOJBKO C PACTUTEIbHBIMU
MMUIIEBEIMA TIPOAYKTAMHU, a SKUBOTHBIE — C KOPMaMMU.

KagecTBO pacTeHMEeBOIIECKOM TTPOAYKIINM OIIECHNBAETCS HE TOJBKO
IO COIEePKAaHUIO0, HO M TI0 TIePeBAPUMOCTH, ITTOJTHOILIEHHOCTH OEIKOB,
KOTOpHIC YCTaHABIIMBAIOT Ha OCHOBE M3YyUeHUS WX (PPAKIIMOHHOTO U
aMUHOKMCJIOTHOTO COCTaBa.

AMWHOKUCJIOTHBIIT COCTaB OINpENeIseT OMOJIOTHIECKYIO MTUTATEIhb-
HyIO LIeHHOCTb 0enkoB. Eciu npuHate 3a 100 % 1ieHHOCTh Geika Mo-
JIoOKa WM s1ia, To Ouojaornyeckas IeHHOCTh O€JIKOB 3€pHa puca Co-
craBuT 83—86 %, oBca — 70—78, pxut — 68—75, meHUIB — 62—68,
KYKypy3bl — 52—58 %. bojee Hu3Kas Guoyiornyeckas IeHHOCTh Oeika
3epHa KYKypy3bl OOYCJOBJI€HAa TE€M, YTO OH OedeH He3aMEHMMBIMU
aMUHOKHMCIOTaMU JTU3WUHOM U TpUNTO(haHOM.

B cocTtaBe 6e1KOB HaxoAUTCS MOAABISIONIAs AOJISI a30Ta CeMsIH (He
MeHee 90 % o0IIero KoMJecTBa B HUX a30Ta) M BeTeTaTUBHBIX Opra-
HOB OOJBITMHCTBA pacteHmit (75—90 %).

B 10 ke BpemsT B KIIyOHSIX KapTodessi, KOPHETIIONAaX M JIMCTOBBIX
OBOIIIAX Ha OO a30TUCTHIX HEOSTKOBBIX COSTMHEHMI TTPUXOIUTCS 10
TTOJIOBUHBI OOIIEro KojamdecTBa azora. OHM TIpeIcTaBIeHbI MUHEPAITb-
HBIMHU (HUTpAThl, aMMOHUI) U OPTaHUYECKUMHM (Cpear KOTOPBIX Ipe-
00JIagaloT CBOOOIHBIE aMMHOKUCIOTOTHI M aMUIbl) COCAUHEHUSIMH,
XOPOIIIO YCBOSIEMBIMM YE€JOBEKOM M XKUBOTHBIMU. HuTpaThl — 00BIY-
HBI KOMITOHEHT a30THOro (poHAa pacTeHUM, MOCe BOCCTAHOBICHUS
JI0 aMMOHUSI OHM HCTIOJIb3YIOTCSI Ha CUHTE3 OPraHUYECKUX a30TCOaep-
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Xalux coenruHeHui. OMHAKO MOBBIIIEHHOE COAepXKaHWe HUTPATOB B
pacTeHUEeBOAUECKON MPOAYKLIMU, OCOOCHHO B CBEXXUX OBOIIAX U KOP-
Max, HeOJIaroMpUsITHO JJIs1 TEIIOKPOBHBIX U PEerjlaMeHTUPYETCS COOT-
BETCTBYIOIIMMU HOPMAaTHMBAaMM MPU CePTUGUKALUU TPOIYKIIUU (CM.
npuioxeHue 1).

JIst olleHKU KayecTBa pPacTeHUEBOAYECKON MPOMAYKIIMU YacTO MC-
MOJIB3YIOT TMOKa3aTesib «ChIpOi OeJIoOK», KOTOPBIA BbIpaxkaeT CyMMY
BCEX a30TUCTBIX COeduMHeHU#l (0eaKka M HeOEeJKOBBIX COCIMHEHUM).
PaccuuThIBaIOT CHIPOil GEJIOK IMyTeM YMHOXEHUsI TIPOLIEHTHOTO COIep-
>KaHMs OOIIEro a30Ta B paCTEHUSIX Ha KO3 duimeHT 6,25. DToT Koad-
duumeHT noay4eH M3 pacuera cpeaHero (16 %) comepxaHus a3oTa B
cocTaBe 0eika U HeOEJKOBBIX COETMHEHU.

KauecTBo 3epHa MIIEHUIIBI OLEHUBAIOT MO COIAEPXKAHUIO CBHIPOM
KJICIIKOBMHBI, KOJIMYECTBO 1 CBOMCTBA KOTOPOM OIPENeIISIOT XJiedore-
KapHble cBoiicTBa Myku. Chlpasi KielKOBMHA — 3TO OEJIKOBBI Cryc-
TOK, OCTAIOLIMIACS HA CUTE TP OTMbIBAHUM BOAOI TecTa, 3aMelIeHHO-
ro u3 Myku. ChbIpasi KJISMKOBMHA COCTOUT Ha 2/3 u3 Boabl U Ha 1/3 u3
CYXOro BellleCTBa, MPEICTaBIEHHOIO MPeXae BCero TpyaIHOPACTBOPHU-
MbiMU Oenkamu. KieiikoBuHa o6jamaeT 3J1aCTUYHOCTBIO, YIIPYTOCThIO
U IPYTUMU CBOWCTBAMM, OT KOTOPBIX 3aBUCUT Kauye€CTBO BbIMEKAEMBIX
uznenuii. Mexny cogepxKaHWEM ChIpOii KJIEIKOBUMHBI U CHIpOro Oeyka
CYILIECTBYET OIpeAesieHHas! KOJMYeCTBEHHAs 3aBUCUMOCTD (KIeHKOBH-
HBI TIpUMEpHO B 2,1 pasza Gosblie). st CTUMYIUPOBAHUS TTPOU3BO/I-
CTBa X035 CTBAaMU MPOIOBOJIBLCTBEHHOIO 3¢pHA MIIIEHUIIBI C TTOBBIIIEH-
HBIM CoJepKaHMEM KJIEMKOBMHBI M XOPOIIMMU XJIeOOMeKapHbIMU Ka-
YyecTBaMM YCTaHABJIMBAIOT Hal0AaBKU K 3aKyMOYHbBIM lieHaM. KadecTBo
MIIEHWYHOM KJIeHKOBUHBI 3HAUUTEIBHO BBIIIE, YeM KIJIEHMKOBUHBI U3
3epHa PXU U SUMEHSI.

YriunesBonabl. BpacTteHusx oHM mpeAacTaBlieHbl caxapamMu (MOHO-
caxapuJaMu U oJidrocaxapujaMu, coaepalunumMu 2—3 ocTaTKa MOHO-
caxapuaIoB) U TOJMcCaxapyuaaMu.

Caxapa. Conepxarcs B HEOOJBIINX KOJUYECTBAX BO BCEX CEIBCKO-
XO3SMCTBEHHBIX PACTeHUSX, a B KOPHEIUIoAaX M OTHEJbHBIX OpraHax
OBOIIHBIX KYJBTYp, IJIONAX U SIroJaXx MOTYT HAKaIUIMBaTbCS B KAUeCTBE
3amacHBIX BellecTB. [Ipeobiiamaioliye MoHOCaxapyabl B OOJIBIIMHCTBE
pacTeHuii — TJII0K03a U (PPyKTO3a, a OJMrocaxapuabl — Iucaxapui ca-
Xapos3a.

Cranxkuii BKyC MHOTUX TIJIOJIOB U SITOJI CBSI3aH C HAJTMYKEM TJII0KO3bI
U (OPYKTO3bI B CBOOOTHOM COCTOSIHUU. [/1F0K03a B 3HAUUTEIbHBIX KOJIU-
yecTBax (8—15 %) comepXuUTcs B AsTomax BUHOTpana (0TCioma ee Ha3Ba-
HUE «BUHOTPAIHbBIN caxap») U COCTABJISIET A0 MOJOBUHBI OOLIET0 KOJIK-
YecTBa caxapoB B IUIOAAX W sirofax. Ppykmosa, WM naodogelil caxap,
HaKaILIMBaeTCsI B OOJIBIIMX KOJIMYECTBAX B KOCTOUKOBBIX IUIomax (6—
10 %), a Takxe comepxutcs B Meae. OHa cliallle IJII0KO3bI M Caxapo3kbl.
B xopHeruiogax mosisi MOHOCaxapuaoB Cpedud caxapoB HeBeauka (10
1 % oblero Ux comepKaHus).

Caxapo3za — aucaxapui, MOCTPOSHHBIN 13 TIOKO3bI U (HPYKTO3bl. B
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HeOOJIBIINX KOJTMYECTBAX caxapo3a HaXOAUTCS BO BCEX pacTeHMSIX, 00-
Jilee BBICOKHM e¢ comepkaHreM (4—8 %) OTIMYaroTCs TUIOABI U ATOIEI,
a TaKke MOPKOBB, CBEKJIa CToJoBas M JyK. Caxapo3a — OCHOBHOI 3a-
ITaCHOM YIJIeBOA B KOPHEIIONAX caxapHoil cBeKIIHI (14—22 %) u B COKe
crebiei caxapHoro TpocTHHKa (11—25 %). Llenp BhIpaliuBaHUS 3TUX
pacTeHNiT — TOJIydeHNe CHIPhS UTS TIPOU3BOACTBA caxapa.

B 3penom 3epHE 371aKOBEIX M 600OBBIX KYJIBTYp COMEpKaHHME caxa-
poB He mpeBbilaeT 3—5 %, HO IpU yOOpKe Ha 0ojice PAaHHUX CTAIUSIX
Cco3peBaHUs (HampuMep, I KOHCEPBUPOBAHUS KYKYPY3bl M TOPOIIKaA)
U MPU IIPOPACTaHUU 3epHA KOJIMYECTBO caxapoB cocTaniseT 10 10 %.

[loaucaxapuodsi. K HUM OTHOCSTCS Kpaxmall, KjieT4yaTka U MeKTUHO-
BbI€ BellleCTBA.

Kpaxman B HEOOIBIITNX KOJMYECTBAX MPUCYTCTBYET BO BCEX 3€JIEHBIX
OopraHax pacTeHWIi, HO B KaueCTBe OCHOBHOTO 3aITaCHOTO YIieBoAa Ha-
KaruiMBaeTcsl B KITyOHSIX, TYKOBMILIAX U ceMeHax. B KiyOHsx KapTodest
paHHUX COPTOB coaepxkaHue Kpaxmana 10—14 %, cpegHe- W O3IHEC-
nenslx — 16—22 %. B pacdere Ha cyxylo Maccy KJIyOHEM 3TO COCTaBIsI-
et 70—80 %. IIpuMepHO TaKoe XK€ OTHOCUTEIHbHOE COoAepsKaHue Kpax-
Majla B OUYMIICHHOM 3¢pHE pHca W MMBOBApPEHHOTO sSTYMEHS. B 3epHe
JPYruX XJIeOHBIX 371aKOB Kpaxmaya obbiaHo 55—70 %. Mexny comep-
JKaHueM OeJika 1 KpaxMmaya B paCTeHMSIX CYIIECTBYyeT 0OpaTHas 3aBUCH -
MOCTb. B 6oratbix 6e1KkaMu ceMeHax 36 pHOO000BEIX KYJIbTYp KpaxMaina
MEHBIIIE, YeM B CeMeHax 3JIaKOB; €llle MEHBIIIe ero B cCeMeHax Macanud-
HBIX KYJIBTYP.

Kpaxmanm — merkoycBosieMBIii OpTaHN3MOM YeJIOBeKa M JKMBOTHBIX
yraeBoa. I1pu ¢pepMeHTaTUBHOM (101 AeicTBUEM (PEPMEHTOB aMMIIa3)
1 KUCJIOTHOM THIPOJIM3aX OH PACIICTUISCTCS IO TITIOKO3BI.

Kiemuyamka, inmu yeanron03a, — OCHOBHON KOMIIOHEHT KIJIETOUHBIX
CTEHOK (B pacTeHMSIX OHA CBsA3aHa C JINTHUHOM, IMIEKTMHOBEIMU Bellle-
CTBAMM W IPYTUMH COCTMHEHUSIMHI). BOJIOKHO XJIOTTYaTHUKA COCTOUT
13 KJaeTdyatkd Ha 95—98 %, nyOsHble BOJOKHA JIbHA, KOHOIUIH, IXY-
ta — Ha 80—90 %. B ceMeHax IIeHYaThIX 3JIaKOB (0OBCa, puca, Impoca)
KJIeT4aTKu comepxurcsa 10—15 %, a B He MMEIOIIUX IUICHOK CeMeHax
XJIEOHBIX 3J1aKOB — 2—3, B ceMeHaX 3epHOO0000BBIX KYIbTYp — 3—5, B
KOPHEIIOmax M KIyOHsaX KapTodesas — okoio 1 %. B BeretaTMBHBIX
opraHax pacTeHUi KjeTdaTka cocTaBiseT oT 25 10 40 % cyxoit Macchl.

KreTtuatka — monucaxapum M3 HEPa3BETBIICHHOM IS TIIFOKO3HBIX
OCTaTKOB. YCBOCHME KJIETYATKH KUBOTHBIMU 3HAYUTEIHHO XYXKe, IeM
KpaxMmaja, XOTs TIpH TTOJTHOM THIPOJIN3e KIETIATKNA TaKKe obpasyercs
[JTIOKO34.

Ilekmunogvie sewjecmea — BHICOKOMOJICKYIISIPHEBIC TTOJIMICAXapUIbI,
cofepKaInIecs B IUIOAAaX, KOPHEIUIOAAaX, paCTUTEIBHBIX BOJIOKHAX U B
HEKOTOPBIX BOIOPOCISIX. B BOJOKHUCTBIX pacTEeHUSIX OHU CKPEILISIOT
MeXay co00il OTIebHbIEe MyYKU BOJOKOH. CBOMCTBO MEKTUHOBBIX Be-
IIECTB B IMPUCYTCTBMM KMCJIOT M caxapoB OOpa3oBBbIBaTh Xeje WU
CTYIHM MCIHOJb3YIOT B IMHUILEBOI (KOHAUTEPCKOI1) 1 papMalieBTUYEC-
KOH IIPOMBILIJICHHOCTH.
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XKups m XupomoagoOHBEe BelmecTBa (IUIHU-
I BI). SIBISIIOTCSA CTPYKTYPHBIMU KOMITOHEHTAMHM ITUTOTUIA3MBI PacTH-
TeJIbHBIX KJIETOK, a Y MACJIWYHBIX KYJbTYP BBITIOJHSIOT POJIb 3aMaCHBIX
coequHeHnii. KoanuecTBO CTPYKTYPHBIX JIMIIMAOB OOBIMHO HEOOJIb-
moe — 0,5—1 % chIpoif Macchl pacTeHWi, HO OHU BEITIONHSIOT B pac-
TUTENbHBIX KJIETKAaX BaKHble (PYHKILMM, B TOM YMUCJIE MO PETyJsLuu
MPOHUIIAEMOCTU MeMOpaH.

CeMeHa MacCJIMYHBIX KYJIbTYp M COM HCIIOJB3YIOT IJIS MOJyYeHMS
pacTUTEILHBIX XUPOB, Ha3blBaeMbIX MaciaaMu. CpelnHee comep:KaHue
KHMpa B CeMEHaX BaxKHEMIIMX MaCIUYHBIX KYJbTYp U COU CIEAyIolee
(%): xnemeBrHa — 10 60, KYHXYT, MakK, MaciauHa — 45—50, moacod-
HeyHUK — 24—50, neH, KoHoruisd, ropunia — 30—35, XJIOMIaTHUK —
25, cog — 20.

ITo xuMHUUYECKOMY CTPOEHMIO KUPbl MPEICTABISIIOT CO00OUl cMech
CJIOXHBIX 3(UPOB TPEXaTOMHOTO CIUPTA TAULEPUHA U BBICOKOMOJIE-
KYJISIPHBIX XKMPHBIX KUCJIOT. B cocTaB pacTUTENBHBIX XUPOB BXOMAT
HEHACBIIIEHHbIC KUCIOTbI, OCHOBHBIE M3 KOTOPBIX OJIEMHOBAsI, JIMHO-
JieBasl ¥ IMHOJIEHOBAsI, a TaKXKe HAChIILIEHHbIE — MaJbMUTUHOBAS, CTe-
apuHoBasi u ap. CocTaB XHUPHBIX KUCJIOT B PAaCTUTEJIbHBIX Macjiax OIl-
peAeysIeT UX CBOWMCTBA — KOHCUCTEHLIMIO, TEMIIEpATypy IUIABICHUS,
CIIOCOOHOCTh K BBICBIXaHUIO, IIPOTOPKAHUIO, OMBUICHUIO U MHUIIEBYIO
LIEHHOCTD. JIMHO/MeBas: 1 JIMHOJIEHOBAsI KUPHBIE KUCIOTHI COAEPXKATCS
TOJBKO B PACTUTEJIBHBIX MaclaX U SIBJISIIOTCS «HE3aMEHUMBIMU» JULST
yeJloBeKa, TaK KaK He MOTYT CHMHTE3UMpOBaThCS B €ro OpraHu3Me.
Kupsl — Hanbojiee dHEPreTUYEeCKM BBITOAHBIE 3aracHbIE BellecTBa,
MpU UX OKMUCJIEHUU BBIAEISETCS B 2 paza OOJbIe SHEPTUU, YeM TpU
pacmaje yrieBoJoB U OeJKOB.

ConepxxaHue OTAEIbHBIX TPYIII OPraHUYeCKUX COSAUHEHU B Celb-
CKOXO3MCTBEHHOW MPOAYKIIMU U, CJIeIOBaTeIbHO, €€ KaYeCTBO MOTYT
3HAUUTEILHO M3MEHSITHCS B 3aBUCHMOCTH OT BUIOBBIX M COPTOBBIX
0COOEHHOCTEl pacTeHUl, YCIIOBUIA BhIpallliBaHUSI.

boiee GnarompusTHBIE YCIOBHS IUISI CMHTe3a Oelika CO3JaloTCs B
pacTeHMsIX MpPH TOBBIIIEHHBIX TeMIlepaTypax M HeIOCTaTKe Bjaru, a
YIJIEBOJOB HAa00OPOT — MPU MOHKEHHBIX TeMIlepaTypax M JI0CTaTou-
HoOl obecrieueHHOCTH Biaroil. ITloatomy Ha Tepputopuu Poccun c ce-
Bepo-3arana Ha I0r0-BOCTOK CoIepXKaHUe Oejika B pacTEHMSIX BO3pac-
TaeT, a Kpaxmaja M APYrux 3aracaloliux YrjeBoI0B CHUXKAETCSI.

BaxxHoe 3HaueHue AJIs YIydllieHUsT KayeCcTBa MPOAYyKIIUU UMEIOT yC-
JIOBUSI TIUTaHUSI pacTeHuil. Hampumep, ycuieHne a30THOTO MUTAHMUS
MOBBIIIAET OTHOCUTEJbHOE COAepXKaHME B pacTeHUSIX U cOop Oeika C
ypoxXaeM TOBapHOW TMPOAYKLIUU, a YCUJIeHHOoe (ochopHO-KanuitHoe
MUTaHUEe CIMOCOOCTBYET 0OJIbIIEMY HAKOIUIEHUIO YIJIEBOJAOB — Caxapo-
3bl B KOPHEILJIOIAX CaXapHOM CBEKJIbI, KpaxMaiia B KIIYOHSIX KapTodes.
®ochopHO-KanuitHbIe yIOOPEHUS MOBHIIAIOT ¥ MACAUYHBIX KYJIBTYP
coiepXaHue Xupa 1 yJIy4dllaloT ero KauecTBo.

Co31aB COOTBETCTBYIOIIME YCIOBUS MMUTAHUS PACTEHUI C TTIOMOIIIBIO
yaoOpeHui, MOXHO TOBBICUTh HAaKOIUJICHWE HaubOoJjiee IHEHHBIX B XO-
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3s1ACTBEHHOM OTHOILIEHVHM OPTaHUYECKUX COSAMHEHMII B COCTaBE CyXO0-
ro BellecTBa ypoxasi. OmHaKo HecGalaHCHUPOBAHHOE MUTAHUE MOXKET
HE TOJIbKO CHU3UTh MPOAYKTUBHOCTb PACTEHUI, HO M YXYIIIUTh Kaye-
CTBO ypoxas. Tak, u30bITOYHOE, OCOOEHHO OMHOCTOPOHHEE, CHAOXKe-
HME a30TOM IIPUBOIUT K CHUKEHUIO COIEPKAHUS B PACTEHUSIX YIJIEBO-
JOB (Kpaxmaja y KapTodess Win caxapa B caxapHOU CBEKJIE), a TaKKe
BBI3BIBAET HAKOIUICHKUE B OBOIIHOM M KOPMOBOI MPOAYKLIMHM ITOTEHIIM -
aJIbHO OITACHBIX [UIS Y€JI0BEKA M XKMBOTHBIX KOJIMYECTB HUTPATOB.

2.1.2. SNIEMEHTHbI COCTAB PACTEHUN

CpenHuii 3JIeMEHTHEIN COCTaB CYXOTO BEIIECTBA PACTCHUN CIICIYIO-
muii (% 1o Macce): yrieponm — 45, xuciopon — 42, Bomopon — 6,5,
a30T | Ipyrue 3JeMeHTH — 6,5. Bcero B coctaBe pacTeHMit oOHapyXe-
Ho OoJyiee 80 xuMHUUeCKUX 37eMeHTOB. B HacTosiee Bpems okoso 20
2JIEMEHTOB (B TOM YMCJIE YIJIEPOI, KICIOPOA, BOAOPOI, a30T, hocdop,
KaJIuii, KaJabliMii, MarHUI, cepa, Xejae30, 00p, MeIb, MapraHell, IMHK,
MOJIMOAeH, BaHaauiA, KOOAJIbT 1 fioa) cUMTaloT 0€3yCI0BHO HEOOXO1-
MBIMM ISl pacTeHuit. be3 HUX HEBO3MOXKHBI HOPMAJIbHBIA XOI KHU3-
HEHHBIX TIPOLIECCOB M 3aBepIlIeHNE ITOJHOIO IIMKJIa pa3BUTHUS pacTe-
Huii. B oTHoLIeHUU ene 6onee 20 31eMeHTOB (KPEMHUSI, AIFIOMUHUS,
¢Topa, xj0pa, TUTUSI, cepedpa 1 Ip.) UMEIOTCSI CBEeACHUST 00 UX IOJIO-
SKATEJTLHOM IEUCTBMU HA POCT U Pa3BUTHE PACTCHUIA; 3TH 3JCMEHTHI
CUYUTAIOT YCJIOBHO HeoOXxoauMbIMU. [1o Mepe coBepIIeHCTBOBaHUS Me-
TONOB aHaJIM3a M OMOJIOTMYECKUX HCCIIeAOBAaHMI OOIlee YMCIIO 3Je-
MEHTOB B COCTaBe PAaCTCHUI 1 CITUCOK HEOOXOMUMBIX XUMUIECKHUX DJIe-
MEHTOB, OUEBHUIHO, OYIYT pacIIvpeHbl.

YrneBonsl, XUphl U Apyrue 0€3a30TUCThIE OPrAHUYECKUE COCIUHE-
HUS TIOCTPOEHBI M3 TpeX JIEMEHTOB — yIjepoja, KUCIOpoaa M BOAO-
pona, a B cocTaB 0€JKOB U IPYTMX a30TUCTBIX OPraHUYECKUX COeIUHE-
HUI BXOIMT ellle U a30T. DTu uethipe aneMeHTa — C, O, H u N nony-
YU HA3BaHME OpeaHOceHHbIX, Ha WX JOJIO B CPeIHEM IPUXOIUTCS
oKoJ10 95 % cyxoro BelllecTBa pacTEHUIA.

IIpu cxXUTaHWM PacTUTETHLHOTO MaTepralla OpraHOTeHHEIE JIeMEH-
THI YJIETYYMBAIOTCS B BHIE Ta3000pa3HBIX COeAMHEHWI U ITapOB BOABI, a
B 30JI¢ OCTAlOTCS MPENMYIIECTBEHHO B BUAEC OKCUIOB MHOTOYMCIICH-
HBIC 301bHble dMeMeHmbl, Ha OO KOTOPHIX MPHUXOOUTCS B CpEeIHEM
0KOJIO 5 % Macchl CyXOTO BellleCTBa.

A30T U Takue 30JIbHBIE JIEMEHTHI, KaK (ocdop, Kanuii, Kaabluii,
MarHmii, cepa M Xeje30, COAepKaTcs B PacCTCHUSIX B OTHOCUTEIBHO
OOJIBIIMX KOJWYECTBaX (OT HECKOJBKMX IPOIIEHTOB A0 COTBHIX MOJeit
MPOLIEHTA CYXOI'0 BellleCTBAa) M OTHOCATCS K MaKpOd3JIeMEHTaM.

st obecrieyeHNsI HOpMaAbHOM XXU3HENESTeIbHOCTA KpOMe MaKpo-
2JIEMEHTOB PACTEHUSIM B HEOOJbIIMX KOJIMYECTBAX HEOOXOAUMEI OOp,
Maprasell, MeIb, IIMHK, MOJTUOACeH, KOOAJbT, ioa 1 BaHaauii. KoHIeH-
Tpalms KaXIOro M3 3THX 3JIEMCHTOB B PACTEHUSX COCTABIISIET OT THI-

30



CSIYHBIX 0 CTOTBHICSYHBIX JOJIEH TPOLEHTA; MX HA3bIBAIOT MUKDOI/Ne-
mernmamu. OOBIYHO UX COAEpKaHUE B PACTEHUSIX BbIpaXaloT B MTI/KT
CYXOToO BelllecTBa.

Paznuuus B cogepkaHUM Makpo- U MUKPO3JIEMEHTOB MOXKHO IpO-
WTIOCTPUPOBATh HATIJSIHO, €CJIU IMpeIcTaBUTh €ro B pacueTe Ha
1 MApA aTOMOB, COCTaBJISIOIIMX CyXO€ BEllecTBO pacTeHuii. B sTom
cllyyae TMPUXOAUTCS Cieaylollee KojauuecTBO aTtomMoB: N — 10 MIH,
P—1wmmu, K— 3,8 mnu, Ca — 1,8 mutH, Mg — 1,7 mutH, S — 580 ThIC.,
Fe — 130 TtbIC., B— 3 TBIC., MNn — 1 THIC., ZN — 300, Cu — 100, Mo —
5, Co— 1.

®Ou3nonornyeckre (PyHKIUH XUMHIECKHX IJIEMEHTOB B 3aBHCHMOCTH
oT ux pacnosioxenus B Ilepuonuueckoit cucreme JI. V1. MeHneneeBa.
Akagemuk B. WM. BepHanckuii eme B 20-e rombl MPOILUIOTO CTOJIETUS
OTMETWJI, YTO XMMUYECKUI BJIEMEHTHBIN COCTaB OPraHU3MOB TECHEl -
KM o0pa3oM CBSI3aH C XMMMYECKHMM COCTaBOM 3eMHOM Kophl. Ero
yyeHuK A. I1. BunorpanoB B 40-x romax co3gajl ydeHHe 0 OMOTeOXMMU-
YeCKUX MPOBUHIIMSX, Pa3BUTUE KOTOPOTO MPUBEIO K BOSHUKHOBEHUIO
HOBBIX B3IJISIIOB Ha CBSI3b MEXY YaCTOTOM BCTPEeUaeMOCTU 3JIEMEHTOB
"1 X PU3NONIOTUYECKUM AelicTBUeM. [Ipeobiamaloniye B 3eMHOIT Kope
(mo6aBuM, 1 B Bolie, U B aTMOCGepe) JIEMEHTHI SIBISIOTCS JOMUHUPY-
IOIIUMU B 3KMBBIX OpTaHU3Max, 00J1a1al0IIMX BUTOBBIMI OCOOEHHOCTSI-
MM 3JIEMEHTHOTO COCTaBa. bulI ciejlaH BBIBOJ HE TOJBKO O BO3MOXKHO-
CTU HAXOXICHUS B XXKMBOM BEILIECTBE BCEX XMMUUYECKUX DJIEMEHTOB
KOCMOCa, HO ¥ O IOMYIIeHUU (U3UOJOTUYECKOTO 3HAYCHUST KaXKIOro
U3 3TUX BJIEMEHTOB. bilaronapst UHAMBUAYaJIbHON XUMUYECKOUN TPUPO-
JIe KaXXJ0ro U3 DJIEMEHTOB U Pa3JIMYHON X BCTPEUYaeMOCTH OHU B MPO-
1iecce 3BOJIOLMM CTajlyd HEOOXOAUMBI XXKMBBIM OpraHM3MaM B pa3iny-
HOI CTEeIeHU, a B OTAEJbHBIX CJIydasix — M YaCTUUYHO B3aMMO3aMeHsIe-
MBIMHU B KU3HEHHBIX MPOLIeCccaxX BCIEACTBYE CPOACTBA CTPOSHUS U XU-
MUWYECKUX CBOMCTB.

151 TEOXMMUYECKOTO pacipeneeHus] SJIEeMEHTOB aTOMHAsl CTPYK-
Typa ¥ CTPOEHME BJEKTPOHHBIX 000JIOYEK MMEIOT pellalolnee 3Haye-
Hue. O4YeBUAHO, YTO 3TO AOKHO OMNpPEnesITh U (YHKIMOHATLHBIE
CBOICTBa 2JIEMEHTOB IS XXUBBIX OpraHu3MoB. BooOlie, mepuonmny-
HOCTb XMMUYECKMX CBOMCTB 2JIEMEHTOB, ycTaHOBJIeHHas 1. 1. MeHae-
JIEeBbIM, COBpPEMEHHasl Teopusl aToMa OOBSICHSET paclpeacsieHueM
3JICKTPOHOB B BJIEKTPOHHON 000JIOUKE MO KBAHTOBBIM YpPOBHsIM. C
yBeJIMUEeHHEeM aTOMHOI'O HOMepa 3JIeMEHTa U COOTBETCTBEHHO 4YucCjia
9JICKTPOHOB B 000JI0UKE BJIEKTPOHbI 3arOJHSIOT JSHEPreTUYeCcKUe
KBaHTOBBIE YPOBHU B OIpeAeIeHHOM MOCAea0BaTeIbHOCTH.

Ecnu npuaepkuBaThcsl B3MISIAOB O TOM, UTO POJIb 3€JIEHBIX pacTe-
HUI B KPYTOBOPOTE BELIECTB B IPUPOJIE 3aKJIIOUYAETCS B MOMIOIIEHUU U
HAKOIUIEHMHU SHEPIUH, TO MPaBOMOYHA CJeAyIolas KiacCuuKalus
3JIEMEHTOB, YYUTHIBAIOIIAs UX (DU3MOJOTMUECKYIO POJIb B CBSI3M C pac-
nonoxeHueM B Ilepuoanyeckoii cucreme . 1. Menzaeneena.

K cTpyKTypHBIM 3JIeMEHTaM OTHOCSTCS S U p-3jieMeHTHI [lepromu-
yeckoit cucteMbl MeHaeneeBa. IIpu aToM Bomopon U Kucjaopon obec-
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MEeYMBAIOT B PACTEHMSX Tlepenayy SHepruu, JaOMIbHOCTh U (DYHKIIMO-
HaJIBHOCTh BCEIl CMCTEMBI XXHM3HEIEITeIbHOCTH, a YIJIepo, a30T, cepa
n (ochop — 3amacaHue 3HEPruM, oopa3oBaHMe LEITHBIX COCIMHEHWI
1 MOCTOB MEXIY MOJICKYJIaMU. s-DJIEMEHTHI, Jalole KaTUOHEI C T0-
CTOSIHHOI BaJIEHTHOCTbIO (HaTpuii, KaJauii, MarHui, KaJlblnii), BBICTY-
MalOT PETYISITOPaMH TIPOIIECCOB OBOAHEHMS, THIpATAllUN U TIepeaBU-
SKEHUS BEIEeCTB, KaK, IMTO-BUOUMOMY, 1 p-3JEMEHTEHI, AAIOIIe aHNOHBI
C TIOCTOSTHHOM BaJIeHTHOCTHIO ((pTOp, XJ10p, OpoM, 1ioa), GYHKIIUU KO-
TOPBIX €Il HEAOCTATOYHO M3yUYEHBI.

d -Dnementsl Ilepuomnueckoit cucteMbl MeHnelieeBa — 3TO Bce
HEOOXOAMMBIE IJISI pACTEHMIT MUKPO3JIEMEHTHI C MIEPEeMEHHOM BaJleHT-
HOCTBIO (BaHAIuii, XpOM, MapraHell, XeJje30, KOOaJIbT, HUKEIb, MEb,
LIMHK, MOoJIn6aeH). OHU SBIISIIOTCS OMOKATaIU3aTopaMy — PeryjsTopa-
MM OKHCIIATEILHO-BOCCTAHOBUTENBHBIX MPOIIECCOB, BXOMSIT B COCTaB
(bepMeHTOB, BUTAMUHOB 1 OMOJIOTMYECKH aKTUBHEIX BelllecTB. M3BecT-
Hbl QYHKUUM APYTUX d-3J€MEHTOB, aOCOIIOTHAsT HEOOXOAMMOCTh KO-
TOPBIX KaK OMOCTUMYJISITOPOB M OMOJIOKATOPOB IIJISI pACTCHMI eIlle He
nmokazaHa. VIMeHHO K d-3JleMeHTaM OTHOCSATCS HanboJiee ormacHbIe C
TOYKM 3PECHUS SKOJIOTUHU TSXKEJIble MeTaJUThl KaIMWUI U PTYTh.

f~Onementsl [epuognueckoil cucreMbl( peaKo3eMelbHbIE 3JIEMEH-
THl — JJAHTAHOUIBI U aKTUHUIBI) U PAAUOU3OTOINBI IPYTUX IJIEMEHTOB
OTHOCATCS K OumoreHeparopaM. CyWTalT, YTO PamlMOAaKTHUBHBIE 3JIe-
MEHTBI BaXKHbI XXMBBIM OpraHM3MaM He TOJbKO M3-3a CBOEH IpsIMOit
paaualnnu, HO U Kak BO30YAUTENIN APYTUX aTOMOB. DKCIIEPUMEHTAIBHO
MTOATBEPKACHO TTOJIOXUTEILHOE BIMSTHUE Ha POCT, Pa3BUTHE PaCTCHUI
A WX TPOAYKTHBHOCTH IIEJIOTO psla PEeIKO3eMENBbHBIX 3JIEMEHTOB —
ypaHa, pamusi, aKTUHUS, TOPYS, JJaHTaHa, [epus, camapus u ap. [1pen-
TTOJIaTafoT, YTO OHM CTOJIb Xe HeOOXOAMMEI PACTCHMSM, KaK MaKpo- 1
MMKPOSJIEMEHTBI, XOTS IO YMCTO KOJIMIECTBEHHOMY IPU3HAKY XapaK-
TepU3YeTCsT KaK YIBTPaMHUKPO3JIeMEHTHI. VX comep:kaHre B pacTeHUSIX
cocraBsieT 06b1uHO 100—10-8 %. dusnonornyeckue GyHKLUUU U a0-
COJIIOTHAsI HEOOXOAMMOCTD 3TUX 3JIEMEHTOB PACTUTEIbHBIM OpraHM3-
MaM ellle He YCTaHOBJICHBI.

OTHOCHTEJIbHOE COolep:KaHUe a30Ta U 30JIbHBIX JIEMEHTOB B PACTEHH -
X B ux opraHax. OHO MOXeT KoJiebaTbCs B IIUPOKUX Tpeneax 1 OIl-
penensgeTcsl GMOJOTMYECKMMU OCOOCHHOCTSIMU KYJBTYPhI, BO3pacTOM
pacTeHWiT W YCIOBUSIMA TTUTAHUS.

OcHoBHOe konn4ecTBO a30T1a (10 90 % obiuero ero cogepkaHusi) B
PETIPOAYKTUBHBIX OpTaHaX PacTeHW HAaXOMUTCS B cocTaBe Oenka. Pac-
TUTENbHBIE OeNKu comepxkar 14—18 % asora, T.e. B cpeaHeMm 16 %.
[Moatomy comepkaHue a30Ta TECHO KOPPEJIUPYET C coaepKaHueM Oem-
Ka B 3epHE M ceMeHax, cocTaBisisa 1/6 ero yacts. benkoM HambGoee 60-
ratel (4, CJIeAOBaTEIbHO, a30TOM) 3¢pHO OOOOBBIX M Ce€MEHa MacjIuy-
HBIX KyJIBTYp, MEHbIIIE €ro B 3epHe 371aKoB (CcM. Tabi. 2,4). B Berera-
TUBHBIX OpTaHax MPU CO3PEeBaHUU PACTEHUI a30Ta 3HAYUTEIILHO MEHb-
IIe, ero KOHIIEHTpAIlds B COJIOME 3€PHOBBIX 3J1aKOB COCTaBIISIET
06bryHO 0,4—0,7 %, a 3epHO6000BBIX KyAbTYp — 1,0—1,5 %.
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B Mo104bIX MTHTEHCMBHO PaCcTYIIMX BEr€TATUBHBIX OpraHaxX M TKaHSIX
KOHIICHTpAIIldsI a30Ta 3HAYMUTEIBHO BBIIIE, YeM B CTaphiX. Tak, B (ase
KYIIEHUS 3¢pHOBBIX 3JIAKOB OINTUMAJIbHAS IJIT MX POCTa M Pa3BUTHS
KOHIIEHTpAIIMsI a30Ta cocTaBisieT 4—6 % Ha cyxoe BelecTBO (UTO 3HA-
YUTENIBHO BHIIIE, YeM B 3epHe JaXke CHIIBHOM IIIIEHUIIH), K ¢asze Tpyo-
KOBaHMS OHa CHIDKaeTcs 1o 3,5—5,0 %, a komomenus — 1o 3,0—3,5 %.
Cunre3 6enka 1mpyu (GOpMUPOBAHUN M CO3pEBaHMM 3¢pHaA B 3HAYMTEIIb-
HOW Mepe MIET 3a CYET PEYTWIM3ALNU a30Ta U3 BEreTATUBHBIX OPraHOB.

JIucTesl, 0cOOEHHO MOJIOIbIE, Ooraye a3oToM, YeM CTeOJd 1M KOPHU.
Kak yxe oTMedasoch, Ha JOJIIO 30J1bI B TOBAPHOW YacTH ypoxKasi OCHOB-
HBIX CEJTbCKOXO3SMCTBEHHBIX KYJIBTYP IIPUXOAUTCS OT 2 10 5 % Macchl cy-
XOT'O BEILIECTBA, B MOJIOIBIX JIMCThSIX M COJIOME 3€pHOBBIX, OOTBE KOpPHE- U
KIIyOHeIU1onoB — 6—14 %. Haubosiee BHICOKMM COepXXaHUEM 30JIbl (IO
20 % n OoIee) OTIMIAIOTCS JIMCTOBBIE OBOINM (CaJIaT, IIITINHAT).

CocTaB M KOHIEHTpALMST 30JbHBIX JIEMEHTOB y PACTCHHMI TakKKe
CyIIECTBeHHO paszinyaroTcs (TabJ. 3,4.). B 3oiie ceMsH 3epHOBBIX U 00-
OOBBIX KyJIBTYP CyMMa OKCUAOB docdopa, Kalis 1 MaTHUSI COCTABIISIET
1o 90 %, mpeobmamaet cpeanu HuUX pocdop (30—50 % macchl 3075BI).
Honst pocdopa B 30j1¢ TUCTHEB U COJIOMBI 3HAUNTEILHO MCHBIIIE, B ¢€
cocTaBe OOJIbllIe Kallvsl U Kalbluys. 3oa KIyOHel kaprodens, caxap-
HOW CBEKJIBbI M IPYTUX KOPHEIJIOAO0B MpeACTaBieHa MPEeUMYIIECTBEHHO
okcumoM Kanus (40—60 % Macchl 30J1b1).

3. TIpumepHoe CoepKaHue OTAEJIbHBIX JJIEMEHTOB B 30J1€ pacTenuii, %

[MTmenuna:
3epHO 48 30 3 12 5 2 2
cojioMa 10 30 20 6 3 3 20
['opox:
3epHO 30 40 5 6 10 1 1
cojoMa 8 25 35 8 6 2 10
Kaprodens:
KJIyOHU 16 60 3 5 6 2 2
60TBa 8 30 30 12 8 3 2
CaxapHasi CBeKJIa:
KOPHETIIOIBI 15 40 10 10 6 10 2
6oTBa 8 30 15 12 5 25 2
TToncosmHeYHUK:
ceMeHa 40 25 7 12 3 3 3
crebn 3 50 15 7 3 2 6
4. Coaepxanue a30t1a, ocopa M Kajausa B CEIbCKOX03ANCTBEHHbIX pacTeHusx, %
Ha cyxoe sewecmeo
[Timenuna:
o3uMas 3epHO 2,80 0,85 0,50
Conoma 0,45 0,20 0,90
sIpoBas 3epHo 0,40 0,85 0,60
Cosoma 0,67 0,20 0,75
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IIpodoaxcenue

SumeHb 3epHO 2,10 0,85 0,55
Conoma 0,50 0,20 1,00
Kykypy3a 3epHO 1,91 0,57 0,37
Cojoma 0,75 0,30 1,64
T'opox 3epHO 4,50 1,00 0,75
Conoma 1,40 0,35 1,50
Jlen CemeHa 4,00 1,35 1,00
Cojoma 0,62 0,42 0,97
[ToncomHeYHNK CemeHa 2,61 1,39 0,96
Llenoe 1,56 0,76 5,25
pacTteHue
XJ10rmyaTHUK CeMeHa 3,00 1,10 1,25
Bonokno 0,34 0,06 0,90
(chIperr)
Ha cvipyro maccy
Kaprodenn Kiyonu 0,32 0,14 0,60
BorBa 0,30 0,10 0,85
CaxapHasi cBeKia KopHerionbt 0,24 0,08 0,25
borsa 0,35 0,10 0,50
Kamycra KouaHbl 0,33 0,09—0,12 0,27—0,44
Tomar [Mnoas 0,26 ,07 0,29—0,36

BemmumHbI, XapakTepu3yIolIre KOHIICHTPAIIMIO OCHOBHBIX 30JIbHBIX
5JIEMEHTOB B PACTCHMIX, MOXKHO JIETKO TIPEACTaBUTh, UCXOIST M3 CO-
JIep>XaHUsST B HUX 30JIBI W JOJA COOTBETCTBYIOIINX OKCUIOB 3JI€MEHTOB
B ee cocTaBe (cM. TabJ. 3). Tak, nmpu cpenHeM coaepKaHUU 301kl B 3ep-
He 371aK0B 2 % 1 B 3epHe 0000BBIX KyIbTYp 3 % 1 nonu okcuaa ¢ocdo-
pa B 30JI€ PEMPOLYKTUBHLIX OpraHoB okoJio 40 % koHueHTpanus ¢oc-
¢dopa B pacuere Ha P,O5 B 3epHE 3TUX KYJIBTYpP COCTABUT COOTBETCTBEH-
Ho okoJjio 0,8 u 1,2 % Ha cyxoe BelllecTBO. B coome mipu y6opke ypo-
Kasli KOHLeHTpauust ¢ocdopa B cpelHeM B 4 paza HUXKEe — IMIPUMEPHO
0,21 0,3 %. C ypoxkaeM KyJIbTyp, TOBAPHOI IPOAYKIIMEH KOTOPHIX SIB-
JISIIOTCS PEeNPOAYKTUBHBIE OpPraHbl, U3 XO3SMCTBEHHOTO KPYroBOPOTa
MUTATEJbHBIX BEIIECTB OTUYXAACTCS, CIeIOBaTeIbHO, OOJIbIIOE KOJIM-
yecTBO ¢ocdopa.

Ha momto okcmma Kamust B COCTaBe 30JIBI PETIPOAYKTUBHEIX OPTaHOB
OOBITHO TPUXOAMTCSI OKOJIO 25 %, M ero KOHIICHTpallus B 3epHE 3Jia-
KOB 1 600OBEIX KYJIETYp COCTaBUT COOTBETCTBEHHO 0K0J10 0,5 1 0,75 %.
B 3o1ie cosioMbl ero B cpenHeM B 2 pasa 0oJibliie, YeM B 3€pHE, U MpU
GJIM3KOI TOJIe OKCHIA KA B €€ COCTaBe KOHIICHTPAIMS Karsl B pac-
yeTe Ha K,O MOXET COCTaBUThH B COJIOME 3€pHOBBIX 371aKOB 0K0Jio 1 %,
a 3epHO0000BBIX — 110 1,5 % Ha cyxoe BellecTBO. bosee BricOKOE OT-
HOCHUTEJIbHOE COoAep:KaHue KalMsl XapaKTepHO ISl KapTodens, caxap-
HOW CBEKJIbl U IPYIMX KOPHEILUIONOB, MOACOJHEYHUKA, JIUCTOBBIX OBO-
e, a TakXke KOPMOBBIX KYJIBTYp, TOBAapHOI YacTbhl0 KOTOPBIX SIBJISI-
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I0TCS BeTeTaTUBHbBIEC OpraHbl. 30J1a CTe0JIel MOACOTHEYHMKA CONEePKUT
okoito 50 % okcuaa Kans U ¢ YCIIeXOM MCIIONB3YeTCST B KAYECTBE MeC-
THOTO KJIMWHOTO Y100peHusl.

B 305ie KOpHEIJIOAOB MHOTO OKCHMIa HATpUs, a B COJIOME 3JIaKOB
00JIbIII0E KOJMYECTBO OKCUIA KPEMHUSI, COOTBETCTBEHHO BbIIlI€ U KOH-
LICHTpaLUs 3TUX 2JIEMEHTOB.

Bosee BbICOKUM cofepkKaHUEM Cepbl OTJIMYAIOTCSI 0000BbIE KYJIbTY-
pPBI U pacTeHUsI CeMeNCTBAa KallyCTHBIX.

B cocTtaB pa3idyHBIX pacTeHUM B OTHOCUTEJIBbHO OOJBIIMX WU
MEHBILIHMX KOJIMYECTBAX BXOMST NPYrMe MaKpOSJICMEHTBI (Hampumep,
XJIOP) U MUKPO3JEMEHTHl (M3BECTHBI PACTEHUS-KOHILIEHTPATOPhI OT-
JEJBLHBIX 2JIEMEHTOB, B TOM YHMCJIE TSKEIBIX METAILIIOB).

YCcTaHOBJIEHBI HE TOJbKO BUIOBBIE, HO M COPTOBBIE Pa3INIUS dJie-
MEHTHOI'O COCTaBa pacTeHMI, a TakKXKe €ro 3aBUCUMOCTb OT YCJIIOBUM
MPOU3PACTAHMUSI.

KauecTBO pacTeHMEeBOAYECKON MPOAYKLIMN OINpPEAesieTcs He TOJb-
KO coJepXXaHueM B Hell OpraHM4YeCKUX COeAUHEHUI, HO U 30JIbHBIM €€
coctaBoM. COalaHCUPOBAaHHOCTh MUHEPAJbHOIO MUTAHUSI UMEeT BaK-
HOe 3HaueHUe JJIS1 HaceJIeHUsI, OCOOEHHO sl IeTelt U JItoaei, HyxXaa-
IOIIUXCS B IMETUYeCKOM nuTaHuu. [1pu olleHKe KauecTBa U IMUTaTelb-
HOI LIEHHOCTY PaCTUTEJIbHBIX KOPMOB ISl CEIbCKOXO3SICTBEHHBIX U
JIOMAIIHUX XUBOTHBIX TaKxKe 00513aTeJIbHO YIYUTHIBAIOT COMEpXKaHUE U
COCTaB 30JIbl, COOTHOIIEHUE B HUX OTAEIbHBIX 30JbHBIX 3JIEMEHTOB.
Jna nukBugauuu aedunuTa MaKpoaJIEMEHTOB B IHUILEBBIX U KOPMO-
BBIX pallMOHaX IIKMPOKO UCITOIb3YIOT MUHEPAIbHbBIE COJIU, 2 MUKPO3Jie-
MEHTOB — O0OrallleHHbIe UMW PaCTUTEJIbHbIE MPOAYKTHI, MUILEBbIE 10-
0aBKM U MeIMKAaMEHTO3HbIE Mpernaparhl.

IlonsiTHe 0 TsKeJNbIX MeTalIaX. BoJILIIMHCTBO HEOOXOAUMMBIX pac-
TUTEJbHBIM U KUBOTHBIM OpraHM3MaM MUKPO3JEMEHTOB OTHOCHUTCS K
TSKEIBIM MeTajlllaM. DTUM TepPMUHOM 0003HAUAlOT KJIacc 3arpsi3HUTe-
JIei TIpUPOAHON cpednl (IMTPEUMYIIIECTBEHHO TEXHOTCHHOTO XapaKTepa)
U3 YUCJIa XMMUYECKUX 3JIEMEHTOB, UMEIOIIMX aTOMHYIO MAacCy CBBIIIIE
50 enuHUL. TepMUH «TSDKEIble METAJLIBI» IIPUMEHUM K MUKPO3JIEMEH-
TaM, KOTa OHU HaXOIsATCS B OOBEKTaX OKPYXKAIoIei cpeabl B MOBBI-
IIEHHBIX KOJIMYEeCTBAaX MU MOTYT OKa3bIBaTh Ha YeJOBeKa U XKUBOTHBIX
TOKCHUYHOe neiicTBre. Cpelu TSKEIbIX METAJIJIOB OCHOBHBIMM 3arpsi3-
HUTEJISIMU SIBJISIIOTCSI PTYTh, CBUHELI, KaAMU, LIMHK, MeJlb, XPOM U HU-
KeJlb.

Hawnbonee onacHbl KaiMUii, pTYTh U CBUHEI, KOTOPbIE AaXe B HUY-
TOXHO MaJIbIX KOHLIEHTpALMSIX TOKCUYHBI JJIS >KMBBIX OPraHU3MOB.
M30bITOYHOE TTOCTYIIJIEHNE B OPraHU3M YeJIOBEKa U KUBOTHBIX IPYTUX
3JIEMEHTOB, HE OTHOCSIIIUXCSI K TSKEJIbIM MeTajaM (MbIIIbska, 6opa
U pTopa), TaKKe OIacHO, U X CoAepKaHKe B Bolie, aTMOC(depe, IuIle-
BOI MPOAYKIIMM M KOPMax peraMeHTHUPOBAHO (TIPMIOKeHUsT 2—4) mo-
KazaTeJIsIMU «IIpedeabHOo normyctuMas KoHueHtpamust» (ITIK) u «mak-
CUMaJIbHO JOITYCTUMBI ypoBeHb» (MY).

HaGop TsoKenbIX MeTa/uIoB-3arps3HUTENe Il OTASIbHBIX PEeruo-
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HOB MOXET pPa3nyaThCsl BCIECACTBHE T€OXUMUYECKUX OCOOCHHOCTEM
MOYB, XapaKTepa U MHTEHCUBHOCTU IMPOMBIIUIEHHOTO MTPOU3BOJICTRA.
OCHOBHBIMU MCTOYHMKAMM MOCTYIUICHUS TSIKEJIbIX META/VIOB B MPU-
POIHYIO Cpeay CIyxXaT MPeAnpUsITUs YePHOU 1 LIBETHON METaJLTypruH,
TETUIOBbIE CTAHLIMU, TPAHCIIOPT.

ITocTositHHOE MOTpedIeHUE PACTUTENBHON MPOMYKIIMU AaXe CO Ca-
003arpsiI3HEHHBIX TTOYB MOXET M3-3a KyMYJSITUBHOIO IEUCTBUS TSKe-
JIBIX METAJJIOB (HaKaIUIMBAIOIIMXCS MPEUMYIIECTBEHHO B TTOYKAX U TIe-
YeHM) MPUBOIUTH K MX HAKOIUICHUIO B XXMBBIX OpraHU3Max B TOKCUY-
HBIX KOJUYECTBaX.

2.1.3. CEPTUOGUKALIMA PACTEHUEBOOQYECKOW
npPoAYKUMN

B cooTBeTCTBUM ¢ «3aKOHOM O 3alllUTe MPaB IMOTpeOUTENeii» U Ipy-
IMMHU 3aKOHOAATEIbHBIMU aKTaMU B Hallleil cTpaHe AeHCTBYeT chucTeMa
cepTU(UKALIMU TMUILEBBIX ITPOIYKTOB U MPOAOBOJBCTBEHHOIO CHIPHS.
OHa OCyIIEeCTBISIeT UCTIBITAHKE 1 KOHTPOJIb 32 KAYeCTBOM MPOAYKIIUM
JIJISI OTIpEIeJICHUST €€ COOTBETCTBUS 00sI3aTeIbHBIM TPeOOBAHUSIM TOCY-
JIapCTBEHHBIX CTAHAAPTOB U AUPEKTUBHBIX HOPMATHUBHbBIX TOKYMEHTOB.
Lenbio 3TUX TOKYMEHTOB SIBJISIETCS oOecrieueHue 6€30MacHOCTU KU3-
HU, 300POBb JIIOJei U oKpyxaroleit cpeabl. CepTuduKaluu moasep-
raloT ¥ pacTeHMEBOIUYECKYIO MPOAYKIIMIO, UCITOIb3YEMYIO B MUILEBBIX
Y1 KOPMOBBIX 1IJISIX, a TaKKe KaK ChIphbe I IepepadaThiBaolleil mpo-
MBIIIEHHOCTH. CepTU(hUKAILIUIO TTPOU3BOAIT T10 3asBKE CEIbCKOXO-
3MCTBEHHOTO IPOM3BOAUTEINS CIeIalbHble HE3aBUCUMBbIE OpraHbl,
MOJyYMBIIME IIpaBO Ha IpOBeAeHHUE 3Toil paboThl OoT I'occraHmapra
Poccum.

MnenTudukanuuio MpoayKiuyd U MPOBEPKY €€ COOTBETCTBUS IOKa-
3aTesiIM KadyecTBa U 6€30MacHOCTU MPOBOJSAT HA OCHOBAHUU PE3YJbTa-
TOB MCIIBITAHUI TIPOO B JIaOOpaTOPHUSIX C MCHOJIb30BAaHUEM Pa3HOOO-
Pa3HBIX METOIOB MHCTPYMEHTAJIbHOTO aHa/I13a M0 aTTeCTOBaHHBIM Me-
ToaukaMm. McnbiTatenbHble Ja00paTOpUX OCHAILEHBI COBPEeMEHHBIMU
npudopaMu U 00OPYIAOBAaHUEM, YKOMILIEKTOBAaHbI KBAJIM(MUIIMPOBAH-
HBIMU KagpaMu. Pe3yabTaThl UCIIBITAHUN JOJKHBI MOATBEPAUTH COOT-
BETCTBME MPOAYKIIMU IO KaUyeCTBY 1 0€30MacCHOCTH TPeOOBAHUSIM, yC-
TaHOBJICHHBIM B TOCYIapCTBEHHBIX CTAHIAPTaX, CAHUTAPHBIX HOPMax U
npasmwiax. O0beM cepTUGhUKALTMOHHBIX MCIBITAHUN 3aBUCUT OT BUIA
MPOAYKIIMU U XapaKTepa €€ MCITOJIb30BaHNsI.

B ocHOBHBIX BUAaX pacTeHUEBOAUECKON MPOAYKIIMA TOMUMO TTOKa-
3aTesiell KauyecTBa KOHTPOJUPYIOT COAEPKaHNE OCTAaTOYHBIX KOJIMYECTB
MEeCTULIUAOB, TSKEJIbIX METAJIOB, MUKOTOKCHMHOB. ITpu obsizaTenbHOM
cepTudUKaLMK TUIOAOB, OBOILEH M MPOAYKTOB UX IepepaboTKu Ipe-
JyCMOTPEHO OIpee/ieHue HUTPAaToB. KOHTPOIUPYIOT TaKXke coaepxka-
HUE PAAVOHYKIUIOB LIe3Us U CTpOoHIMsI. OCOOEHHO XKeCTKO periaMeH-
TUPYIOT KayeCTBO M 0E€30MaCHOCTb PACTEHUEBOIUYECKON TMPOAYKIIUU,
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HUCTIOJIB3YEeMOM ISl AETCKOro MuTaHus. Ha oCHOBaHMUM MCIIBITAHUI 3a-
SIBUTEJIIO BBIAAIOT CIELMAbHBINA JOKYMEHT — CepTU(UKAT COOTBET-
CTBUSI.

ITpu HanMuMK y 3asIBUTENST JOKYMEHTOB OT COOTBETCTBYIOILINX TOCY-
JIapCTBEHHBIX CIYX0, MOATBEPXKIAOIINX 0€30MacHOCTh MPOAYKIIMUA U
TEXHOJIOTUU ee TTPOM3BOJCTBA, JOIYCKAETCsl COKpalleHe odbeMa cep-
TU(UKALIMOHHBIX UCTIBITaHUM. Tak, MpaBuiia cepTUdUKALIMU MUILEeBOK
pacTeHHEeBOAYECKON IMPOAYKLUU, MPOU3BOIUMON (PepMEPCKUMU XO-
3sCTBAaMM, a TaKxkKe KOPMOB CEJIbCKOXO3SCTBEHHOIO IMPOU3BOACTBA
MpeaycMaTpUBAIOT TIPU3HAHNE B KaueCTBE TOKYMEHTOB, MOATBEpXKAA-
omuX 0e30MacHOCTb MPOAYKIIMHM, BbIIABAEMBIX arpoXMMUYECKOM
CJIy>00J1 TTacIOPTOB MoJe WiIn cepTUdrKaTa KayecTBa MOYB X035~
CTBa, a TaKXKe 3aKJIIOUYECHUs] PErMOHAIBHOTO IIEHTpa arpoXMMUYECKOM
CJIy>KObI MM CTAaHUMU 3alUThl PACTEHUM O MPUMEHEHUU CPEICTB XU-
Muzauuu (yaoopeHui, necTuluaoB, CTUMYJISITOPOB pocTa, Ouorpena-
paToB M MEJIMOPAHTOB).

Ha arpoxumuyeckyto ciyX0y BO3JIOXEHO IpOBeAcHUE PadoT Mo
KOHTPOJIIO 32 KQUeCTBOM KOPMOB ISl CEIbCKOXO03SIIICTBEHHBIX XKMBOT-
HbIX. [Ipy 3TOM OLIEHMBAIOT HE TOJbKO HEOOXOAUMYIO IS COCTaBJie-
HUS pallMOHOB KOPMJICHUSI TTUTATEIbHYIO IIEHHOCTh KOPMOB, HO U UX
COOTBETCTBME TPEOOBAaHMSIM, HANIpaBJICHHBIM Ha TIpeaymnpexaecHue 00-
JIe3HEH XKMBOTHBIX, BBIMTYCK ITOJHOLIGHHBIX M 0€30ITaCHBIX B BETEPH-
HapHOM OTHOIIIEHWH MPOAYKTOB XXMBOTHOBOJICTBA, a TAKXKE Ha 3aIIUTY
HaceJieHUs OT OOIIMX IS YyeJIoOBeKa U KMBOTHBIX Oosie3Hell. Berepu-
HapHO-CaHUTapHbIEe TPEOOBAHUS U HOPMBI 06€3BpeaIHOCTH (0e30IacHO-
CTM) KOPMOB U KOPMOBBIX J00aBOK pa3pabaThbiBaeT BeTepUHapHas
ciyx6a. KoHTposb 3a TpoU3BOACTBOM KOMOMKOPMOB M KOPMOBBIX J10-
0aBOK M COOTBETCTBMEM HX KauecTBa MNpoBoIMT l'ocymapcTBeHHas
xJIeOHas1 UHCIIeKIIUSI.

2.2, MIUTAHNE PACTEHMA U BIINSSHUE ®AKTOPOB
BHEWHEW CPEObI HA NOIMMOLWEHME
NMATATENDbHbIX BELWWECTB

Briciine pacTeHUsI OTHOCATCSI K aBTOTPO(HBIM OpraHu3Mam, T. €.
OHU CaMM CHHTE3UPYIOT OpraHMYeCKUe BelllecTBa 3a CUeT MUHEepasb-
HBIX COeAMHEHUI™, B TO BpeMsl KaK JIJisl )KUBOTHBIX U TOAABJISIOLIECTO
OOJIBIIIMHCTBA MUKPOOPraHU3MOB XapaKTepeH TeTepOTPOMHBIN TUII
MMUTAaHUS — UCIIOJb30BaHUE OPTaHMYECKUX BEIIECTB, paHee CUHTE3U-
POBaHHBIX APYTUMHU OpTaHU3MaMU.

HaxkormieHne cyxoro BellleCTBa pacTeHUI MpPOMCXOAUT Osaromapsi

*ﬂOKaG}aHa IIpYMHLOMIIAJIbHass BO3MOXHOCTb HEIIOCPECACTBEHHOI0 YCBOCHUSA pacCTe-
HUAMU TaKUX OPraHMYCCKUX COCIMHEHU, KaK BUTaAaMUHBI, aHTI/I6I/IOTl/IKI/I, POCTOBBIC
B€HIECTBa, aMMHOKMCIIOTHI. OnHako pasMEphbl YCBOCHUA 3TUX BECUIECCTB HE3HAYUTCIbHBI
1 UrparoT BECbMa OTrpaHUYCHHYIO POJIb B IMTaHUU paCTCHMﬁ.
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YCBOEHUIO JUOKCHIA yIJIepoaa yepe3 JUCThs (BO3MYIIHOE MUTAHUE), a
BOJIBI, a30Ta U 30JIbHBIX 3JIEMEHTOB — M3 MTOYBHI Yyepe3 KOpHU (KOpHe-
BOC MUTaHNE).

2.2.1. BO3QYLWHOE NUTAHUE PACTEHUN

Domocurmes — OCHOBHOI1 TIpoliecc, TIPUBOASAIINIA K 00pa30BaHUIO
HEOOXOAMMBIX 151 )KU3HU OPTaHUYEeCKUX BEIIECTB B 3€JI€HBIX PACTCHU-
sx. Ilpu dorocrHTe3e coHeUHAs SHEPIrusl B 3€JCHBIX YaCTSIX pacTe-
HUM, comepKallix XJI0podMiUI, TpeBpalaeTcs B XUMIUYSCKYIO SHep-
THI0, KOTOpasi MCITONIb3yeTCs Ha CMHTE3 YIJIEBOIOB M3 JUOKCHUAA YIIe-
pozaa v BOJBI.

I1pm cBeToBOIT (hpa3e mpolecca POTOCUHTE3a ITPOUCXOINT PEaKIIUS
pPa3JI0XeHMSsT BOIbI C BbIAEJICHUEM KUCI0pOJa U oOpa3oBaHUeM O60raTo-
IO 3Heprueil coeqnHeHUsa — ageHo3uHTpudochara (ATD) u Boccra-
HOBJICHHBIX TIPOIYKTOB. DTU COEAVMHEHUS YYacTBYIOT B CJeAylolIeit
TeMHOBOI paze (oToCHMHTe3a B OOpa30BaHUMU YIJIEBOAOB U JIPYIUX
oprannueckux coenuHeHuii uz CO,.

I1Ipu oObpa3oBaHUM B KauecTBe MPOoAyKTa (POTOCUHTE3a MPOCTHIX YT-
JIEBOJIOB (IeKCO3) CyMMapHOE€ ypaBHEHHE TMpoliecca BBILJISIIAUT TakK:
6CO, + 6H,0 + 2874 kIxx — C¢H ;06 + 60,. IlyremM panpHeHIINX
TIpeBpaIIeHNA 13 MPOCTHIX YIJIEBOIOB B PACTEHUSIX 00pa3yloTcs Goiree
CJIOXHbIE, a TaKXe JIpyrue 0e3a30TUCThble OpraHUYeCKue COeAMHEHUS.
CuHTe3 aMWHOKHCIIOT, OellKa W JAPYTUX OPTaHWYECKUX a30TCOmepKa-
IIHAX BEIIECTB B PaCTEHUSX IMPOUCXOIUT 33 CUET MUHEPATBHBIX COCIH-
HEeHUI1 a3oTa, ¢ocdopa 1 cepbl M TPOMEXKYTOUHBIX IIPOAYKTOB OOMeHa
(cuHTe3a U pasnioxkeHus) yriaeBogoB. Ha o6pa3oBaHue OOJBILIOro Ync-
JIa CJIOXHBIX OPraHWYECKHX BEIIECTB, BXOMAIIMX B COCTaB PacTEHMH,
3aTpayrBaeTCs SHEPrus, aKKyMyJIMpPOBaHHAsS B BUIE MaKPO3PTUUECKUX
docdaTtHbix cBsazeit AT® (1 Apyrux MaKkpoIPTUUECKUX COCIUHEHUIA)
npu GOTOCUHTE3E M BhIAEIsIeMasl TIpU OKUCIEHUH (B TIpolecce IbIxa-
HUS) paHee CUMHTE3MPOBAHHBIX OPTAaHUUECKUX COCTUHEHUA.

MHTEeHCUBHOCTH (POTOCHHTE3a M HAKOIJICHNE CYXOTO BEIIeCTBA 3a-
BUCSIT OT OCBEILEHHUS, COIepKaHUSl AMOKCHIA YIjepoaa B BO3OyXe,
00eCcTIIeYeHHOCTH PacTeHUI BOOOM M 3JIEMEHTAMHM MUHEPAJIBHOTO TTH-
TaHUS.

IIpu dorocuHTE3e pacTeHUs YCBAMBAIOT YIJICKUCIIOTY, MOCTYITHB-
IIyI0 9epe3 JTUCThS 13 aTMocdeprl. Yepes JIMCThI pacTeHUSI MOTYT yC-
BauBaTh cepy B Buae SO, U3 aTMocdephl, a TaKKe a30T U 30JIbHEIC dJie-
MEHTBbI M3 BOIHBIX PAacCTBOPOB IPU HEKOPHEBBIX MOJKOPMKAX pacTe-
Huii. OMHAKO B €CTECTBEHHBIX YCIOBUSIX Yepe3 JUCThSI OCYILECTBISICT-
cs TJIaBHBIM 00pa3oM YIJIEpONHOE IMTaHWe, a OCHOBHBIM IIyTeM
MOCTYIUIEHUST B paCTEHUST BOIbI, a30Ta M 30JbHBIX 3JIEMEHTOB CITYXKUT
KOpHEBOE MUTAHME.
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2.2.2. KOPHEBOE MUTAHUE PACTEHUIA

A30T 1 30JIbHBIE 3JIEMEHTHI MOTJIOIIAIOTCS U3 MOYBbI JEITEIbHOM
ITOBEPXHOCTLIO KOpHCBOﬁ CHUCTCMbI paCTeHVIﬁ B BUIC MOHOB (aHI/IOHOB

n KaTI/IOHOB). TaK, a30T MOXKET IoIrjomaTrbCd B BUAC aHMOHA T u

KaTHoHa * (T07BKO GOOOBBIE pACTEHHUsI CIIOCOOHBI B CUMOMO3€E C

KIyOEeHBbKOBBIMU OAKTEpUSAMM YCBAWBATh MOJIEKYJISIPHBIA a30T aTMOC-
depni), pocdop 1 cepa — B BUae aHMOHOB (POcHOPHOM M CEPHOI KHC-
JIOT — u T  KaJui, Kb, MAarHUM, HATPUI, JKEJIe30 —
B Buae KatnoHoB K*, CaZ", Mg, Na't, Fe3*, a MuUKposieMeHTH — B
BHUJIE COOTBETCTBYIOIIMX AaHUOHOB M KATUOHOB.

PacreHus ycBamBalOT MOHBI HE TOJBKO M3 IOYBEHHOI'O PacTBOPA,
HO U TOIJIOLIEHHbIE KoJlougaMu. bojiee Toro, pacreHuUs] aKTMBHO
(Omaromapsi pacTBOPSIONIEH CIIOCOOHOCTM KOPHEBBIX BBIICICHUIM,
BKJTIOYAIOIINX YTOJBHYIO KUCIIOTY, OPTaHNYeCKNEe KUCIOTHI M aMUHO-
KMCJIOTHI) BO3JCHCTBYIOT Ha TBEpAYIO a3y IMOUBEI, IEPEBOAST HEOOX0-
IUMBbIe TTUTATeIbHBIC BElIeCTBA B JOCTYITHYIO (OpMY.

KopHeBas cucremMa pacteHmMii M ee NOIJIOTHTENbHAS CIOCOOHOCTD.
MOoIIHOCTh KOPHEBOI CHCTEMBI, €€ CTPOCHUE W XapaKTep pacrpenesie-
HUS B IIOYBE Y Pa3HBIX BUAOB PACTEHUM Pe3KO pasnuyarorcs. s mpu-
Mepa I0CTaTOYHO CPaBHUTH CJIaD0OPa3BUThIE KOPEIIKY cajlaTa ¢ KOpHe-
BOI1 CCTeMOI KaITyCThl, KapToelis UM TOMAaTa, COITOCTAaBUTh 0ObEMbI
MOYBBI, KOTOPhIE OXBATHIBAIOT KOPHU TAKMX KOPHEIUIOAOB, KaK PeINC
U caxapHas cBekjia. AKTMBHAs 4YacTh KOPHEH, MOTIoIIaoiast SJeMeH-
TBI MUHEPAJIbHOTO MUTAHUS U3 TTOYBHI, IIPEJCTABIEHA MOJIOJBIMU pac-
TYyIIMMU KopemkaMu. [To Mepe HapacTaHUs KaXIOTO OTOEIHLHOTO KO-
pelIka BEpXHsIST €T0 YacThb YTOJIIIACTCSI, CHAPYKHU ITOKPBIBACTCS OITPO0-
KOBEBIIIE TKAaHBIO M TepsieT CITOCO0-
HOCTb K ITOIVIOIIEHUIO MUTATEIbHBIX BE-
1LIECTB.

Poct KOpHS TIPOMCXOIWT y CaMOTO
€ro KOHYMKA, 3alUILIeHHOIO0 KOPHEBLIM
yexJiukoM (puc. 5). B HemocpencTBeH-
HOIl OJM30CTU OT KOHIIOB KOPEIIKOB
pacrosaraeTcsl 30Ha JeSIIUXCSI MEPUC-
TeMaTUYECKUX KJIETOK. BhIle ee Haxo-
JIUTCSI 30HA PACTSKEHUS, TIe Hapsay C
yBeJIMUeHreM o0beMa KJIETOK U 00pa3o-
BaHUEM B HUX LIEHTPaJbHON BaKyOJIu
HauyuHaeTcd auddepeHIranus TKaHel
¢ hopMupoBaHUEeM (HIOSMBI — HHCXO-

N>03(NO3)

Puc. 5. IIpeBpamenue a30THCTBIX BEIECTB B pac-
Tennsix (mo JI. H. IpsaaumankoBy) N,05(NO3)
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IS 4YaCTU COCYIUCTO-IIPOBOMSAIIECIH CUCTEMbI PacTeHUM, 110 KOTO-
PO TIPOUCXONNT TTEPEABIIKEHIE OPTaHMIECKUX BEIIECTB M3 HaI3eM-
HBIX OpraHOB B KopeHb. Ha paccTossHnm 1—3 MM OT KOHUMKA pacTy-
IIero KOPHS pacIoyiokeHa 30Ha 00pa30BaHUs KOPHEBBIX BOJIOCKOB. B
9TOM 30HE 3aBepIIacTcs GOPMUPOBAHNE W BOCXOMSIIEH YaCTH ITPOBO-
ISIIeit CUCTeMBbl — KCUJIEMEBI, TT0 KOTOPOH IBILKETCS Boma (a TakkKe
YacTh TOTJIOMIEHHBIX MOHOB M CMHTE3MPOBAHHBIE B KOPHSIX OpraHU-
YeCKHUe COSAMHEHMsI) OT KOPHS B HaA3eMHYIO YacTh PACTCHUIA.

KopHeBbIe BOJIOCKM MPEeaCTaBISIOT COO0I TOHKHE BHIPOCTHI HApYK-
HBIX KJIETOK AUaMeTpoM 5—72 MKM u jyinHoit oT 80 go 1500 Mxm. Yuc-
JIO KOPHEBBIX BOJIOCKOB IOCTUTAeT HECKOJBKUX COTEH Ha 1 MM MOBEpX-
HOCTU KOPHSI B 3TOM 30He. 3a cueT 00pa3oBaHUsI KOPHEBBIX BOJIOCKOB B
JeCATKM pa3 BO3pacTaeT AesiTeIbHasl, CIIOCOOHAas K MOTJIOIIEHMIO TTUTa-
TeJbHBIX BEIECTB, ITOBEPXHOCTh KOPHEBOM CUCTEMBI, HAXOISAIIAsICS B
KOHTAaKTe ¢ IO4YBOI (Tabdi. 5).

5. CpaBHUTe/IbHOE PAa3BUTHE KOPHEil M KOPHEBBIX BOJIOCKOB Y PA3JIMUHBIX KYJIbTYp

Ogec 4,6 316 6,3 74 3419
Poxb 6,4 503 12,5 1549 7677
Cos 2,9 406 6,1 60 277

MSTIUK JTyTOBO#M 38,4 2129 51,6 5166 15806

IIpumeuyanue. OnpeneneHue IIMHBI U TOBEPXHOCTH KOPHEH M KOPHEBBIX BO-
JIOCKOB TPOBOAMIN B IMOJIEBBIX YCJIOBUSIX B MPOOE MOYBBI, OTOOpAHHOK OYypoM auamer-
poM 7,5 cM Ha IiIyouHy 15 cM.

BnusitHue KOopHEBOIi cCTeMbl pacIpOCTpaHsIeTCs Ha OOJbIIOI 00beM
MMOYBKI OJIaroaapst MMOCTOSTHHOMY POCTY KOpPHEH 1 BO30OHOBJICHUIO KOPHE-
BBIX BOJIOCKOB. CTapbie KOPHEBBIE BOJIOCKU (TIPOAOKUTEILHOCTD XKU3HU
KaXXJIOTO COCTABJISIET HECKOJIBKO CYTOK) OTMUPAIOT, 4 HOBbIE HEIIPEPHIBHO
00pasyloTcs yKe Ha APYruX ydacTKax pacTyllero Kopeuika. Ha Tom yuyac-
TKE KOpPHSI, IJie KOPHEBbIE BOJIOCKM OTMEPJIU, KOXMIIA TTPOOKOBEET, MO-
CTYIJICHVE BOJbI U TOIJIOIIeHUE MUTATEIbHBIX BEIECTB M3 MOYBBI Yepe3
Hee orpaHuuuBaroTcsl. CKOpOCTh pOCTa KOPHEN y OAHOJETHUX MOJIEBbIX
KYJbTYp MOXET JOoCTUrath 1 cM B CyTKM. PacTyiiye mMosonble KOpelku
U3BJIEKAIOT HEOOXOAUMbIE MOHBI U3 TTIOUBEHHOI'O PacTBOpPA C PACCTOSIHUS
110 20 MM, a MOHBI, TIOIJIOIICHHBIE TTOYBOM, — IO 8§ MM.

ITo Mepe HapacTaHUS KOPHS IPOUCXOAUT, CIEA0OBATEIbHO, HEIpe-
PBIBHOE IPOCTPAHCTBEHHOE TIepeMelleH e 30HbI aKTUBHOTO MOTJIONIe-
Hug B nouBe. [Ipu s3TOM HaOMIOmAETCsT SIBICHUE XeMOmponuzma, Cyll-
HOCTb KOTOPOTO 3aK/II0YAETCsI B TOM, YTO KOpHEBasl CUCTEMa PacTeHUI
YCUJICHHO PACcTeT B HAIIPABJIIEHUM PACIIOJIOXEHMSI NOCTYIHBLIX IUTA-
TEJIbHBIX BEILECTB (10A0MCUMEAbHBLI XeMOmpPonu3m) IN00 ee pocT Top-
MO3UTCSI B 30HE BHICOKOU, HEOJAronMpusITHOM ISl paCTeHUIA KOHLIEHT-
paiuu coneit (ompuyamensholii xemomponusm). HegoctaTok a1eMeHTOB
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MMUTaHUS PACTeHUI B TOCTYITHOM (hopMe BBI3bIBAET, KaK IMpaBUIIO, 00-
pa3oBaHMe OTHOCHUTEBHO OOJIBIIIE MacChl KOpHEH, YeM TIPU BEICOKOM
YPOBHE MUHEPATHLHOTO MTUTAHMSI.

HawnGonee MHTEHCUBHO TOTJIOIIEHWE WOHOB IIPOMCXOIUT B 30HE
00pa30BaHMs KOPHEBBIX BOJIOCKOB, U TIOCTYIMBIIINE MOHBI OTCIOIA TIe-
pPEIBUTAIOTCST B HaA3eMHEIC OpTraHbl PACTCHMUIA.

INornomeHre KOPHSIMHA 1 TPAHCIIOPT MMUTATEIBHBIX JIEMEHTOB TECHO
CBsI3aHBbI C TIpolieccaMy OOMEHa BEILeCTB M 3HEPIUU B PACTUTEIbHBIX
OpraHu3Max, C XXKM3HeIeITeIbHOCTBIO M POCTOM KaK Ha3eMHBIX OPTaHOB,
Tak U KopHe#. IIpoliecc apIxaHMs CIYKUT UCTOUHMKOM SHEPIUU, HEOO0-
XONMMOM ISl aKTUBHOTO TTOTJIOLIEHHUSI 3JIEMEHTOB MUHEPAJIBLHOTO THTa-
HUS. DTUM OOYCJIOBJIEHA TeCHAs CBSI3b MEXKIY MHTEHCUBHOCTBIO MOIJIO-
IIEHNs pacTeHMSIMU 3JIEMEHTOB IUTaHUS W JAbIXaHuWeM KopHeit. Ilpu
VXYAIIEHNN POCTa KOPHEM M TOPMOXCHWW IbIXaHMS (TIPY HEIOCTATKe
KUCJIOPOAA B YCIOBHSX TIIOXOHM aspaliii WIA M30BLITOYHOM YBIAXKHEHUN
TTOYBHI) TTOTJIOMIEHNE MUTATETLHBIX BEIIECTB PE3KO OTPaHNINBACTCSI.

71T HOpMaJIbHOTO pOCTa M ABIXaHUS KOPHEH HEOOXOIUM ITOCTOSTH-
HBIN MPUTOK K HUM 3HEPreTUIeCKOro MaTeprajia — IPOIYKTOB (hOTO-
CHHTe3a (YIJIEBOIOB M IPYTMX OPTaHWYECKUX COSTMHEHUI) U3 Hao3eM-
HbIX opraHoB. IIpu ociabieHun (poTocuHTE3a BCIASACTBUE CHIYDKEHUS
MPOAOKUTEIBHOCTH YW MHTEHCUBHOCTU OCBEIICHUSI YMEHBIIAIOTCS
o0pa3oBaHue U TepeABMKEHNE ACCUMUWISITOB B KOPHU, BCJIEICTBUE
Yero yXyalIaloTCs UX POCT U KU3HEACATEIbHOCTD, TOTJIOIIeHUE TTUTa-
TEJbHBIX BEIIECTB M3 IMOYBHL. HeoOXomuMo OTMETUTh, YTO B KOpPHE
HIET He TOJBKO TTOTJIONIEHNE, HO M CMHTE3 OTACIBHBIX OPTaHNIeCKUX
COCIMHEHW, B TOM YHUCJIe aMUHOKHCIOT M 0enkoB. [locmemHue mc-
TTOJTBE3YIOTCS IIJIST OOECIIeUeHNST XKU3HEIeITeTbHOCTH U TIPOIIECCOB POC-
Ta caMOM KOPHEBOM CUCTEMBI, a TAKKE YACTHYHO TPAHCIIOPTUPYIOTCS B
Ham3eMHBIe opraHbl. Yepe3 KOpHM pacTeHUSIMHU ITOTJIOMIACTCS M He-
OoJTbIIast 9acTh AMOKCcHUAa yrieponaa (1o 5 % ob1mero ero moTpeGIeHs )
U3 MTOYBEHHOT'O BO3/IyXa.

ITouBeHHBIM BO3MYX OTJIMYAETCS OT aTMOC(EPHOIO IMOBBIIIEHHBIM
colepKaHMeM AUOKcHuaa yriepoaa (B cpeaHeM okoso 1 %, nHoraa oo
2—3 % u Gosee) U MeHbIIMM — Kuciaopoga. CocTaB MOYBEHHOI'O BO3-
JTyxa 3aBUCUT OT MHTEHCUBHOCTH ra3000MeHa MeXIy ITOYBOM M aTMOC-
depoii. O6pazoBaHne AUOKCHUAA YIJepoaa B IOYBE IIPOUCXOAUT B pe-
3yJIbTaTe Pa3IOKEHUST OPTaHWMUECKOTO BEIECTBA MUKPOOPTaHW3MaMM
U nbixaHusi KopHeit. OoOpasytomumiicss CO, 4aCTUYHO BbIAESIETCS U3
ITOYBHEI B aTMOcdepy, YIydllas BO3AYIIHOE MUTAaHUE pACTEHUI, a Jac-
THYHO PacTBOPSIETCS B ITOYBEHHON Biare, o0pa3ysl YrOJbHYIO KUCIOTY
(H,O + CO, = H,CO3). TlocneaHsisi BbI3bIBaeT TMOAKUCICHUE PacTBO-
pa, B pe3yJIbTaTe 4YeTo YCUIIMBAIOTCS pACTBOPEHME M TIEPEBOJI B YCBOSIE-
MyI0 IUISI pacTeHUIl (opMy comepKalluxcs B MOYBE HEPACTBOPHMBIX
MUHepanbHbIX coenuHenuii P, K, Ca, Mg u ap.

IIpu M30BITOYHOM YBJIAXKHEHUM TTOYBBI M TIJIOXOM a’palluul Comep-
xxaHue CO, B MIOYBEHHOM BO3/IyXe MOBBIIIACTCS, a KOJUIECTBO KUCIIO-
pona cHuxKaetcs 10 8 % M MeHee, UTO OTPULATEIbHO CKa3bIBaeTCs Ha
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JIbIXaHWU KOPHEM, poCcTe M pa3BUTUM PACTeHUIA M MOYBEHHBIX MUKPO-
OpraHu3MOB.

Poct xopHell M MOCTyIUIeHrE NMUTATEIbHBIX BEIIECTB B pacTEHUE,
CJIEIOBaTEJIbHO, 3aMETHO CHIDKAIOTCS MpPU IIJIOXOW aspaliiv IOYBHI,
HU3KO# M CIIMIIKOM BBICOKOW TeMIIepaType, U30bITKE U Pe3KOM He-
OCTAaTKe BjIard B IOYBE.

Ha nocrynnenne nmuTaTeaIbHBIX 3JIEMEHTOB OCOOEHHO CHUJIBHO BIIMSI -
IOT peakiiysl ITOYBEHHOIO pacTBOpa, KOHLIEHTPALUsS U COOTHOIIEHUE
COJIeil B HEM.

HaubGosee BaxxHO 1151 IMTaHUSI pacTeHUI MPUCYTCTBUE B IIOYBEH-

HOM pacTBope noHoB Ca?t, Mg2*, + K, u U 10-
CTOsSTHHOE MX noroiaHeHne. CoaepkaHye B IOYBEHHOM pacTBOpE KaTu-
onoB H™ 1 Na' onpezensier ero peakiuuio, OT KOTOPOil CHJILHO 3aBUCAT
pocT u pa3BuTHe pacTeHuit. OOIIee coaepKaHe NOHOB B ITOYBEHHOM
pacTBOpe OOBIYHO HE3HAYUTEIHHOE, 1 JIMIITH B 3aCOJIEHHBIX ITOYBAxX KO-

Jm4yecTBo B pactBope moHos Na't, K*, ClI-, U IPyrux

MOKET OBITH IMOBBIILIEHHBIM.

IMoctyruieHue coJjieil B MOYBEHHBI pacTBOP 3aBUCUT OT XOAa IIPO-
1IECCOB BBIBETPUBAHMS U pa3pyIIeHUs] MUHEPAJIOB, Pa3IoXeHUs opra-
HUYECKOTO BElIeCTBa B MTOYBE, BHECEHUSI OPTaHUYECKUX U MUHEpasb-
HBIX YIOOPEHMIA.

KoHuenTpauuss pactBopa B He3aCOJEHHBIX TMOYBaX HEBEIWKa U
OOBIYHO COCTaBJIsSIET Ha 1 J1 mecsThle MO T'paMMOB, a B 3aCOJIEHHBIX
MOYBaxX JOCTUTaeT HECKOJIbKUX, a MHOTAA AECITKOB rpaMMoB. [1pu us-
OBITOYHOI KOHIICHTpAILUM COJiel B MOYBEHHOM pacTBoOpe (Harpumep,
B 3aCOJIEHHBIX MOYBaX) IMOIJIOLIEHUE PACTEHUSIMU BOIBI U MHUTATEIb-
HBIX 2JIEMEHTOB PE3KO 3aMeIJIsSIeTCS.

KopHu pacTeHuHii MMEIOT OYe€Hb BBICOKYIO YCBOSIOIIYIO CIIOCO0-
HOCTb M MOTYT TIOIJIOIIATh MUTATeIbHbIC JIEMEHTHI U3 CUJIBHO pa30aB-
JICHHBIX pacTBOPOB. BOJBIIMHCTBO pacTeHUT HOPMAaIbHO pa3BUBAETCS
npu coaepxkanun N u K,O nmo 20—30 mr u P,O5 10—15 mr Ha 1 11 pa-
CTBOpa U AaXKe MpU 3HAYUTEJbHO OoJiee HU3KOM KOHLEHTpalUuu, eClIn
OHa TOJIEPXKUBAETCSI Ha TOM XK€ YPOBHE.

151 HopMaJbHOTO pa3BUTHUSI KOPHEl BakHOE 3HAUYeHNE MMEeT TaK-
K€ COOTHOIIIEHUE COJIEi B pacTBope, ero (hM3MoJoruuecKas ypaBHOBe-
MMEHHOCTh. Du3suonsoeuvecku ypagHogeuleHHblM Ha3bIBaeTCS PacTBOpP, B
KOTOPOM OTHEJIbHBIC IMUTATEeJIbHBIE 3JIEMEHThI HaXOISATCS B TaKUX CO-
OTHOIIEHMSIX, IIPU KOTOPHIX IIPOUCXOAUT Hauboiiee 3(ppeKTUBHOE UC-
MOJIb30BaHUE MX pacTeHHeM. PacTBop, MpeAcTaBIeHHBIM KaKo-1100
ONIHOM COJbIO, (GU3MOJOTUYECKH HE YPAaBHOBEIIIEH.

OngHocTOpOHHEe IIpeobiamaHue (BbICOKAs KOHILIEHTpalusi) B pa-
CTBOpPE OJHOM COJIM, OCOOEHHO M30BITOK KaKOro-JIM00 OJHOBAJIEHTHO-
ro KaTuoOHa, OKa3biBaeT BpeAHOE NEWCTBHME Ha pacTeHue. Pa3Butue
KOpHEel MPOUCXOIUT JIydllle B MHOTOCOJIEBOM pacTBope. B HeM mposiB-
JISIETCSI AHMA20HU3M UOHOB — KaXblii MOH B3aMMHO MPETSITCTBYET U3-
OBITOUHOMY TTOCTYIUICHUIO IPYroro MoHa B KJeTKU KopHs. Hanmpuwmep,
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Ca?" B BBICOKMX KOHIIEHTPALMIX TOPMO3UT U30LITOUHOE MOCTYILUIEHUE
K*, Na™ mim Mg2* u Hao6opor. [TonoOHbBIE aHTATOHUCTUYECKHUE OT-
HOILIEHMA cyliecTBYIoT 11 moHos Kt u Nat, Kt u NH}, Kt u Mg?*,

" ,Cl~u W Ap. AHTaroHU3M CUJIbHEE MPOSIBJISI-

€TCS MEXIy OJHOMMEHHO 3apsiKEeHHbIMU MOHAMM 1 KOTIa KOHLIEHTpa-
1IMS OJHOTO MOHAa B PacTBOpPE 3HAYUTEJIbHO IPEBBIIIAET KOHILIEHTpa-
U0 IPYyToro.

B nipoliecce nocTynieHus MUTATEIbHBIX BELIECTB B pACTEHMUS TIPO-
SIBJISIETCS CUHepeu3mM UOHOB, KOTJa MOMJIOUIEHNE OJHUX MOHOB CITIOCO0-
CTBYET JIy4yllIeMy MOTJOLIEHUIO APYTUX.

dusnonornyeckasl ypaBHOBEIIEHHOCTD JIeTde BCETO BOCCTAHABIIU-
BaeTCs MpPU BBEIEHUU B pacTBOp coieil Kanbuus. [Tpyu Hanuuuu B pa-
CTBOPE KaJblLIMsl CO3AI0TCS HOPMaJIbHbIE YCIOBUS JIsl pa3BUTHUSI KO-
HEBOM CUCTEMBI, TO3TOMY B MCKYCCTBEHHBIX MTUTATEIbHBIX CMECSIX Ka-
TMOH KaJiblIMg JOJDKEH Ipeodsanarh Haj BCEMU OPYTMMM HWOHAMM.
OC0o0eHHO CWJIBHO YXYIIIAIOTCS Pa3BUTHE KOPHEH U IMOCTYIICHHE B
HUX MUTATEJbHBIX 2JIEMEHTOB MPU BbICOKOU KOHILIEHTPALMX MOHOB BO-
nopojaa, T.€. MPU TOBBIIMIEHHONW KHUCJIOTHOCTM pacTBopa. Bwicokas
KOHIIEHTpaLMsl B pacTBOPE MOHOB BOAOPOJA OTPUIIATEBHO BIMSIET Ha
(PUBMKO-XMMUYECKOE COCTOSTHME LIMTOIUIa3Mbl KJIeTOK KopHs. Hapyx-
Hble KJIETKU KOPHSI OCIM3HSIOTCSI, HapyllaeTcsl MX HopMaJibHasl Ipo-
HULIAEMOCTh, YXYAIIAIOTCSI POCT KOpHEH U TOIVIOLIeHWEe MMU IuTa-
TeJbHBIX 32JIeMeHTOB. OTpuuaTe/JbHOE ACHCTBUE KUCIOW peakuuun
CUIbHEe TPOSIBISIETCS MPU OTCYTCTBUM WJIM HEAOCTaTKe B pacTBOpe
JIPYTUX KaTUOHOB, 0COOEHHO Kaiblusl. Kalbliuii TOpMO3UT TMOCTYILIE-
Hre noHOB HY, mo3TOMy TP MOBHIILIEHHOM KOJUYECTBE €0 PACTEHUS
CIIOCOOHBI IIEPEHOCUTh 00JIee KUCIIYIO PeaKkiiio, YeM 0e3 Kalblusl.

Peakiiug pacTBopa BiIMSE€T Ha MHTEHCUBHOCTb IMOCTYIUIEHUS OT-
NIeJIbHBIX MOHOB B pacTeHuEe U 0OMeH BelecTB. IIpu Kuciaoi peakuuu
(T. . mpu OoJblIEl KOHIEHTpAallMi KaTUOHOB BOAOPO/1a) MOBBIIIAETCS
MOCTYIJIEHWE aHUOHOB, HO OTPaHUYMBAETCS IMOCTYIUIEHUE KAaTMOHOB,
HapyllaeTcsl MMTaHWe PacTeHUI KaJlblIUeM U MarHUeM U TOPMO3UTCSI
CHHTe3 Oeyika, MoAaBisieTcsl oOpa3oBaHUE caxapoB B pacTteHuu. [lpu
1LIEJIOYHOM peaklM1 YCUINBAETCS MOCTYILICHEe KATUOHOB U 3aTPYIHSI-
eTCsl MOCTYIIEHEe aHMOHOB.

B To Xe Bpemsi KOHLIEHTpallusl OTAEIbHBIX MOHOB B KJIETOYHOM
COKe, KaK M B MacoKe pacTeHMUI (TpaHCIOPTUPYEMOM IO KCUeMe U3
KOpHEN B HaJ3eMHbIE OpraHbl), Yalle BCEro 3HAUUTENbHO BbIIIIE, YEM B
MOYBEHHOM pacTBOpe. B 3TOM cilyyae MOMIOIIEHWE MUTATENbHbIX Be-
1LIECTB PACTEHUSIMU HEBO3MOXHO 3a cYeT TUPDY3un U TOJKHO MPOUC-
XOJIUTh MPOTUB TpalMEHTa KOHLEHTpallMM C 3aTpaToil MeTaboauyec-
Kol sHepruu. McciienoBaHusi ¢ NpUMEHEHUEM MEUEHBbIX aTOMOB yOe-
JIUTEJIbHO TTOKAa3aiu, YTO MOIJIOIIEHNE NTUTATEbHbBIX BEIIECTB U AaJIb-
Helilllee X MepPeABUKEeHUE B PAaCTEHUM TMPOUCXOMAST CO CKOPOCThIO, B
COTHU a3 MPeBbIIAIOIIYI0 BO3MOXHYIO 3a cueT Auc¢y3un U maccuB-
HOTO TPAHCIOPTA MO COCYIUCTO-TIPOBOISIIECH CUCTEME C TOKOM BOJIBI.
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Kpome Toro, He cyliecTByeT NpsIMOI 3aBUCMMOCTH TOIJIOIICHUS MMUTa-
TEJIbHBIX BEIIECTB KOPHSIMU PACTeHUI OT MHTEHCUBHOCTHU TpaHCIUpa-
LIMH, KOJMYECTBA MOIJIOIIEHHONW 1 UCTTapUBIIIECS BIary.

PacteHust omHOBpeMEHHO MOIJIOMIAIOT KaK KaTUOHbI, TaK U aHUO-
Hbl. [Tpu 3TOM OTAEIbHBIE MOHBI ITIOCTYIIAIOT B pacTeHNE COBCEM B JIpy-
TOM COOTHOIIIEHWH, YeM B IMOYBEHHOM pacTBope. OIHU MOHBI MOIJIO-
LIAIOTCS KOPHSMU B OOJIbIIEM, IPYTMe — B MEHbBIIEM KOJUYECTBE U C
pa3HOM CKOPOCTBIO NaxKe MPU OJIMHAKOBOM MX KOHLIEHTPALIMU B OKPY-
KarorieM pactBope. COBepIIeHHO OUYEBUIHO, UYTO MACCUBHOE IOIJIO-
IlIeH1e, OCHOBAaHHOE Ha AU(@PY3UN U OCMOCE, HE MOXKET UMETh CYIIIe-
CTBEHHOTI'O 3HAUEHUS B MUTAHUU PACTEHUI, HOCSILEM SIPKO BhIPAXKEH-
HBII U30MpaTebHbII XapakTep.

DTO MOATBEPXKIAET MOJOXEHNE O TOM, YTO MOIJIOIIEHUE TTUTATEIhb-
HBIX BELIECTB PACTCHUSIMU MTPOMCXOIUT HE MPOCTO MyTeM MacCUBHOTO
BCacblBaHMSI KOPHSMU ITOYBEHHOTO PacTBOpa BMECTE C COAEPKaBIIIM-
MUCSI B HEM COJISIMU, a SIBJIIETCSI aKTUBHBIM (DU3MOJOTMYECKHUM TPO-
1IECCOM, KOTOPBI 00s513aTeIbHO TPEOYeT 3aTpaT S3HEPTUU U HEepa3phbiB-
HO CBSI3aH C XXU3HEIESITEIbHOCThIO KOPHEH 1 Hal3eMHBIX OPTaHOB pac-
TEeHU, ¢ TipolieccaMu (hOTOCUHTE3a, IbIXaHUSI U OOMeHa BEeleCTB™.

PaznnyHble nUTATENbHBIE 2JIEMEHTHI B HEOJMHAKOBOU CTENEHU MUC-
MOJIB3YIOTCS B MPOLIECCAX BHYTPUKIETOUHOIO OOMEHA B paCTE€HUM IS
CMHTE3a OPraHMYECKHUX BEIECTB U MTOCTPOEHUS HOBBIX OPraHOB M TKa-
Heil. DTUM U ONpenessTIoTCsl HepaBHOMEPHOCTDb MOCTYIUIEHUS OTAEIb-
HBbIX MOHOB B KOpHU, U30MpaTeIbHOE TOMIOIIEHUE UX pacTeHUIMU. B
pacTeHue U3 MOYBbI OOJIbIIE MMOCTYMAET TEX MOHOB, KOTOPhIE OoJiee He-
00XOAMMBI JISI CUHTE3a OpraHUYeCKUX BeIEeCTB, MOCTPOCHUSI HOBBIX
KJIETOK, TKaHEel 1 OpraHoB.

@usnosornyeckas peakims Coyield o0ycClIOBIeHa He XUMHWUYECKUM
HUX COCTaBOM, a JIeSITeJIbHOCThIO CAMUX PACTUTEIbHBIX OPraHU3MOB, 00-
JIaJaluX U30UpaTeIbHBIM TOIIOIIEHUEM TUTATEIbHBIX BEIIECTB B
COCTaBE KATUOHOB Y aHMOHOB COJIM.

Ecnu B pactBope nipucyrcrByeT NH,Cl, To pacTeHUSI UHTEHCUBHEE U
B OOJIBIIIMX KOJIMYECTBAX IOIIOMIAOT (B 0OOMEH Ha MOHBI BOJOpOAa) Ka-

THUOHDI + , IIOCKOJIbKY OHM MCIIOJIBb3YIOTCA 114 CMHTE3a aMHWHOKMHC-

JIOT, a 3aTeM 1 0enkoB. B 10 ke Bpems moHbl Cl— HeoOXOmMMBI pacTe-
HUIO B HEOOJBIIIOM KOJMYECTBE, ITO3TOMY IOTJIOIICHIE MX OTpaHNYeH-
HO. B mouBeHHOM pacTBOpe B 3TOM CiIydae OyIyT HaKaITMBATHCS MOHBI
H* u Cl~ (aHMOHBI CONITHOM KUCIIOTHI), TIPOU3OMIET €T0 MTOIKUCIECHNE.

Ecnu B pactBope conepxutcst NaNQOs, To pacteHue OyaeT B 00J1b-

IIAX KOJIMYECTBaX M OBICTpee ITOTJIONIATh aHUOHEI B 0OMeH Ha
aHMOHBI . B pacrtBope Oymyr HakarumBaTbcsl MOHBI Na' nu
(NaHCO;), npousoiiieT ero nopieaaumBaHMe.

*TIpouecc poToCHHTE3a M MEXaHMU3MbI TOIJIOLICHUST TUTATEIbHBIX BEIIECTB pacTe-
HUSAMU M3Y4aloT B Kypce «DU3KMOI0rus pacTeHui».
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M36uparenbHOE TOTJIOIIEHWE PACTEHUSIMIA KATUOHOB U aHUOHOB 13
cocTaBa CoJIM O0YCIOBIMBaeT ee (hM3UOJIOTNUECKYI0 KUCIOTHOCTh WU
(U3MOIOTUYECKYIO 1IEeJTOYHOCTD.

Conu, 13 cocTaBa KOTOPHIX B OOJBIINX KOJIMYECTBAX ITOIVIOIIACTCS
aHuoH, yeMm KathuoH [NaNO3, KNO;, Ca(NOs3),], u B pe3yabTaTe Mpo-
WCXOAUT TOAIIeTaYMBaHUE PACTBOPA, SIBJSIOTCS (Pu3uosocuvecKu uje-
JAOYHbIMU.

Conn, U3 KOTOPBIX KAaTHOH IOIJIOIIAeTCsl paCTEHUSIMU B OOJBIINX
komu4dectBax, 4yeM anmoH [NH4Cl, (NH4),SO,4 (NH4),CO;, KCI,
K,SO,)], n B pe3yabrare MpOMCXOIUT MOAKUCIEHUE PAacTBOpa, SIBIISI-
10TCS u3uUoI02UHeCKU KUCALIMU.

DU3NOIOTMUECKYIO PeaklMIo COJiei, HCIOJb3yeMbIX B KauyecTBe
MUHEPAIbHBIX YIOOPEHUI, HY>XKHO 00s13aTeIbHO YYUThIBAaTh BO U30e-
>KaHUe YXYAIIEHUs YCIOBUM poCcTa U Pa3BUTUS CEIbCKOX03SICTBEHHBIX
KYJBTYp, 0COOEHHO Ha MaioOy(hepHbIX MOYBax.

KuzHenesaTeJIbHOCTb PACTEHUIA OCYILIECTBIISIETCSI B TECHOM B3aMMO-
JIEUCTBUU C OTPOMHBIM KOJMYECTBOM HaCeJISIIOIIMX ITOYBY pa3HOOOpas3-
HbIX OpraHu3MoB (OakTepuii, aKTUHOMMIETOB, MUKPOCKOMHUYECKUX
rpubOB, BOAOPOC/E, TOXIEBbIX YepBell U MPOUMX MPOCTEHUIINX), CO-
CTaBJISIIOLIMX TOYBEHHO-OMOTUUYECKUI KOMIUIEKC. B 1IMpoKoM cMmbIciie
OT COCTaBa, YMCJAEHHOCTU U OMOJOTMYECKON aKTMBHOCTH MOYBEHHOU
OMOTHI 3aBUCST IUIOJOPOJINE MOUBHI, €€ «3I0POBbE», YPOBEHb MPOMU3-
BOJICTBA U Kay€CTBO CEJIbCKOXO3SIMCTBEHHON MPOAYKIIMU, COCTOSTHUE
OKPY2Kalollei Cpebl.

ITuraHue pacTeHUli CBA3aHO C AESTEIbHOCTbIO MTOYBEHHOU OUOTHI,
B TOM 4YHCJIe Pa3IMYHBIX MHOTOUMCIEHHBIX TPYMIl TeTepoTPO(PHBIX U
aBTOTPOGHBIX, a9POOHBIX U aHAPOOHBIX MOUYBEHHBIX MUKPOOPTaHU3-
MoB. Haunbosee akTMBHO MUKpOOUOTA (PyHKIIMOHUPYET B BEPXHEM TY-
MYCOBOM CJIO€ TOYBBI, IJIe COCPEIOTOYEH OCHOBHOM 3arac opraHuJec-
KOIo BelleCTBA U MUTATEJbHBIX BelllecTB. KoInMyecTBO MUKPOOPTraHU3-
MOB OCOOEHHO BEJIMKO B pu3ocdepe, T. €. B TOM 4acTH IIOYBKI, KOTOpas
HETOCPEICTBEHHO COMPUKACAETCS C TTIOBEPXHOCThIO KOpHei. Mcronb-
3ysd B KauyecTBE MCTOYHMKA NMUTAHUS W IHEPreTUYECKOro Marepuaia
KOpPHEBbIE BBIACIECHUSI, MUKPOOPIaHU3Mbl aKTUBHO Pa3BUBAIOTCS Ha
KOPHSIX U BOJIM3W HUX WM CHOCOOCTBYIOT MOOMIM3ALIMU MUTATEIbHBIX
BELIECTB MOYBHI.

PusocdepHbie U MOYBEHHBIE MUKPOOPIaHU3MbI UTPAIOT BaXKHYIO
poJib B TIpeBpallleHUM IMUTaTeJIbHBIX BEILIECTB MOYBHI U YIOOpPEHUIA.
MukpoopraHu3Mbl pa3jiararoT OpraHMu4IecKoe BelleCTBO MOYBbI, pacTH-
TeJIbHbIE TTIOKHUBHBIE U KOPHEBBIE OCTaTKU, BHECEHHbIE OpraHUYeCKHe
yInoOpeHusl, B pe3yJbTaTe colepXKallluecs B HUX DJIEMEHTbl MUTaHUS
MepexoisiT B YCBOSIEMYIO [/l paCTeHU MUHepaJibHYI0 (popmy. BricBo-
OONMBIIMIACS TIpU MUHEPATU3ALMNA OPraHUYECKUX A30TUCTBIX COEAU-
HEHUII aMMOHUIHBINA a30T MOABEPraeTCcsl HUTpU(PUKALIIN.

IMapaiensHo ¢ pa3aoXeHueM OpraHMYeCKOro BeIIeCTBa B TOUBE Ha-
OiromaloTcsl Ipolecchl I'yMU(UKAIUM U MMMOOWIM3ALUU 3JIEMEHTOB
MMWHEPAJIbHOTO MUTAHWS BCAEACTBUE OMOJOTUUECKOTO MOMIOIIEHNS.
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Hexotopbie moYyBeHHbIE MUKPOOPTaHU3MbI 00J1adal0T CIIOCOOHOC-
ThIO (PUKCUPOBATh Ta3000pa3HbIN aTMOC(EPHBI a30T U BOBJIEKATh €ro
B KpYrOoBOPOT MUTATEJbHBIX BEILIECTB B 3eMjeaenuu. [Tomumo cumouo-
TUYECKUX a30T(PUKCcATOPOB (KIIyOEHBKOBBIX OaKTepuii), XUBYIIUX Ha
KOpPHS$IX 000OBBIX pacTeHMI, B MOUYBEe (DYHKIIMOHUPYIOT a30TPuUKCcaTO-
Pbl CBOOOJHOXMBYIIIME U ACCOLIMATBHbIEC, KOTOPbIE O0MTAIOT B PHU30C-
¢epe pasaInyHbIX (B TOM YKciie HeOOOOBBIX) KYIBTYP.

B mnpouecce Xu3HeAeATEIBHOCTU TOYBEHHbIE MUKPOOPTaHU3MBbI
aKTUBHO BO3[EWCTBYIOT Ha MEPBUYHBIE U BTOPUYHbIE MUHEPAJIbI IO-
yBbl. I3BECTHBI MUKPOOPTraHU3MbI, O0JIaAalolIMe MOBBIIIEHHON CIIO-
COOHOCTBIO TIEPEBOIUTH B JOCTYITHYIO UISI pacTeHuit hopmy pochop u
K1 MUHEPAJIbHOMN YaCTU IIOYB.

ITpu onpeneneHHbIX YCIOBUSIX B PE3YAbTATE AESITEIbHOCTU MUKPO-
OpPraHM3MOB MUTaHWE U POCT pacTeHUM yxyaiarTcs. MUKpoopraHus-
Mbl HOTPEOJISIIOT ISl MUTAHUSI U TMOCTPOCHUSI CBOMX TeJI a30T U 30J1b-
HbI€ 2JIEMEHTBI, T. €. MOTYT CTaTh KOHKYPEHTaMU PaCTeHUI B UCIOJIb-
30BaHUM MMHEPaJIbHBIX BelllecTB. UMMoOMIM3aLMs MUTATebHBIX 3J1e-
MEHTOB MUKPOOPraHM3MaMM HOCUT BpPEMEHHBII XapakTep, TaK Kak
Mocjie UX OTMUPAHMSI JEMEHTHl MUTAHUSI MOTYT BbICBOOOXIATHCS B
MUWHEpaJIbHOU (hopMe M BHOBb MCNOJIb30BaTbCs pacteHussMu. MHoraa
MpOoLECC UMMOOWIM3ALMY BbIPAXKEH HACTOJBKO CUJIBHO, YTO HeOJja-
TOTNIPUATHO OTpaXKaeTcsd Ha MUTAaHUU pacTeHUil. PaccMoTpum mpumep,
KOTIJa B IIOYBY BHECEHO OOJIbIIIOE KOJUUYECTBO CBEXETr0 OPTaHNUYECKOTO
BelllecTBa, OOraToro KjieT4aTkol, HO O€JHOTO a30TOM (COJIOMBI, COJIO-
MMCTOTO HaBo3a). MUKpOOPTraHW3Mbl, MOJYYUMB UCTOUHUK SHEPreTH-
YeCcKOro Marepuaiia, ObICTpO pa3MHOXAIOTCS U MHTEHCUBHO MOTPeOJIs-
0T MUHEpaJbHbIe COCAMHEHHUSI a30Ta M3 IOYUBBI, 3aKpEIIsisi a30T B
opraHuuyeckoit ¢oopme. B pesynbrate nuTaHue pacTeHU a30TOM YXy/I-
1IaeTCsl U MOXET CHMXAThesl ypoxail. [Tocienyroliasi MuHepaanu3alus
MMMOOMJIM30BAaHHOTO a30Ta ITPOUCXOAUT TMOCTENIEHHO, TI0 Mepe ecTe-
CTBEHHOT'O BO300OHOBJIEHUSI MUKPOOHOI Ouomacchl. CuuTaercsl, 4To
MOJIHOE €€ BO30OHOBJIEHUE B TTOYBE MPOUCXOAUT HA MPOTIKEHUU OUO-
JIOTUYECKM aKTUBHOTO Meproja rojaa pa3 B AeKamiy.

bnarogapss orpoMHOW YMCIEHHOCTU MUKPOOPraHU3MOB, OTHOCH-
TEJIbHO KOPOTKOM MPOAOJKUTEIBHOCTU MX XKU3HU 1 BBICOKOM CKOPOC-
TU pereHepalv B OMOJOTMYECKH KPYTrOBOPOT BOBJIEKAETCS OOJIbIIOE
KOJIMYECTBO MUKPOOHO# Oromacchl. [1pu ee MuHepaniu3anuu yaydiia-
eTcsl cHaOXeHue pacTeHUM sJieMeHTaMu MNuTaHus. [IpukuszHeHHoe
BBICBOOOXIEHE MUKPOOPTaHN3MaMU MPOAYKTOB CBOEro MeTaboau3Ma
(dbepMeHTOB, BUTAMMHOB, aHTUOMOTHUKOB, POCTOBBIX M APYIUX OMOJI0-
TMYECKM aKTMBHBIX BEIECTB) IMOJOXUTEIbHO CKa3bIBaeTCsI Ha poOCTe,
pPa3BUTUM U TIPOAYKTMBHOCTU pacTeHuii. M3BeCTHO 3alluTHOE aeii-
CTBME MUKPOOPIaHU3MOB IMOYBHBI OT (DUTOMATOTeHHBIX (hOPM OaKTepuit
U TpuOoB. Bricokas hepMeHTaTUBHASI aKTUBHOCTh ITOYBEHHBIX MUKPO-
OpPraHU3MOB OOYCJIOBIMBAET UX BaXXHOE 3HAUYE€HWE B PA3JIOKEHUM pa3-
JIMYHBIX OPTaHWYECKUX TOKCUKAHTOB.

Crenyet 3HaTh, YTO HEKOTOPbIE MUKPOOPTaHU3MBbI BBIACISIOT SII0-
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BUTBIE JISI pacTEHUI BellleCTBA WJIM SIBJISIIOTCS BO3OYyAUTEISIMU pa3-
JINYHBIX 3a0ojieBaHMii. B mouBe MMeEIOTCSI Takxke MUKPOOPTraHU3MBI,
BOCCTaHaBJIMBAIOIIME HUTPATHI 10 MOJIEKYJISIPHOTO a30Ta (AeHUTpUdU-
KaTophl) U BBI3bIBAKOIIME OOJIbIIINE ra3000pa3Hbie TTOTEPU BHECEHHOTO
a30Ta yaIoOpeHUii 1 MUHEPAIU3yeMOro MoYBeHHOIO a30Ta.

OueBnaHa HEOOXOOIMMOCTL CO3IaHMS C ITOMOIIBIO IIPUEMOB arpo-
TeXHUKU U MEJUOpALMM TI0YB ONTUMAIbHBIX YCIOBUN HE TOJBKO IS
pocTa U pa3BUTUS pacTeHU, HO U IJISI HOPMAILHOTO (DyHKIIMOHUPO-
BaHUS IMOYBEHHOM OMOTHI KaK BaxKHOIO (paKTopa IUIOHOPOAMS IOYB U
MUTAHUSI PACTEHUI, 3KOJOTMYECKOU YCTOMYMBOCTU M 0€30MaCHOCTH
CEJIbCKOXO03SIMCTBEHHOTO IIPOM3BOICTBA.

2.3. BIMSIHUE YCNOBWU MUHEPAJIbHOIO
NMATAHNA HA POCT, PASBUTUE
M NPOAYKTUBHOCTb PACTEHUI

HecMoTpst Ha pe3kue pas3ninyus B KOJIMYECTBEHHOM ITOTPEOHOCTH,
(GYHKIIMHA KaXIOro Makpo- U MHMKpPOd3JEMEHTa B PAaCTEHUSIX CTPOTO
crerpUYHbI, HU OOUH 3JIEMEHT He MOXET OBbITh MOJHOIIEHHO 3aMe-
HEH JpYruM, T.€. OHU (DU3UOJIOTUYECKU paBHOLEHHBI. HemocraTtok
J11I0060ro Makpo- ¥ MUKPO3JIEMEHTa MPUBOIUT K HapYIIEHUIO OOMeHa
BEIIECTB U (PU3UOJOTMUYECKUX MPOLIECCOB Yy PACTEHUM, YXYIIIEHUIO UX
pocTa U pa3BUTHSI, CHUXKEHUIO ypoxkasi U ero kadectna. I[Ipu octpom
neUuLnTe 3JIEMEHTOB ITUTAaHUST Y PACTEHUU MOSIBIISIIOTCSI XapaKTepHbIe
MPU3HAKKU TOJOJAHUSI.

A30T. BXxonuT B coctaB 6e1KOB, (DepMEHTOB, HYKJIEUMHOBBIX KHCJIOT,
xjopoduiia, aakalouaoB, GochaTuaoB, 00JbIIMHCTBA BUTAMUHOB 1
IPYTUX OPTaHUIECKUX a30TUCTBIX COEAMHEHNI, KOTOPbIE UTPAIOT BaX-
HYIO pOJIb B IIpolieccax 0OMeHa BEIECTB B pACTCHUU.

OCHOBHBIMM MCTOYHMKAMM a30Ta ISl PACTEHUI B €CTECTBEHHBIX
YCIOBUSIX CIYyXaT COJM a30THOW KHCJIOTbI U aMMOHMS; ITOIJIOLIEHUE

nacT B BUAC aHMOHOB 1 KaTUOHOB . CuHres OpraHM4YCCKHUX

a30TUCTBIX COCOTWHEHUI MO OelKa BKIIOYUTEBHO MPOMCXOIUT depe3
aMMuak, oOpa3oBaHMEM aMMMaKa 3aBepllaeTcss M UX pachan (cMm.
puc. 5). AMMuak, 1o oopasHomy BoipaxkeHuto 1. H. ITpsgsHuiiHukoBa,
eCTb ajib(pa 1 omMera B OOMEHe a30TUCTBIX BEIIECTB B pACTCHUSIX.

HutpaTbl, mocTynuBIlIMe B pacTeHUs, BOCCTAHABIMBAIOTCSI C yJac-
THEM MeTaJUICoAepXKalnX (GepMEHTOB Yepe3 HUTPUTHI IO aMMUaKa.
H1s1 caMuX pacTeHUl HUTpaThl Oe3BpeNHBI M MOTYT HAKAIUIMBATLCS B
HX TKAHSIX B 3HAYMTEIbHBIX KOHIIEHTpauusax. OMHaKO HUTPAThl U HUT-
PUTHI B MOBBIIIEHHBIX KOJWYECTBAX OIMACHBI IJIs1 TEIUIOKPOBHBIX, BBI-
3BIBAIOT 3a00JIeBaHME METTEMOTIIOOMHEMME (BMeCTO reMorjio0nHa B
KpPOBM 00pa3yeTcsl METTeMOTJIOONH, HapyllaeTcsl CHaOXKeHWe TKaHeu
KHCIIOPOIOM, Pa3BUBAETCS CHHIOIIHOCTh) U MOTYT OBITh IPEAIICCTBEH-
HUKaMM KaHIIEpOTeHHBIX COCAMHEHUIN — HUTPO3aMHUHOB.
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CuHTe3 HEKOTOPBIX aMUHOKHCIOT HIET 3a CYEeT MPUCOCIUHEHMS
aMMMaKa K OpraHM4eCKUM KETOKUCIoTaM. ACITapariHOBasl U TJIyTaMu-
HOBasi aMUHOKHUCJIOTBI MOTYT MPUCOCIUHSITD €Ille MO0 OJHOU MOJIeKyje
aMMMaKa, JaBasi aMUAbl — aclliaparviH U TJIyTaMUH. OTU COEAUHEHUs
clIyKaT ISl IeTOKCUKALIMK U30BITOYHBIX KOJUYECTB aMMUaKa U B Ka-
YeCcTBe MUCTOYHMKA aMMHOTIPYIIN MPU CUHTE3¢ Pas3IUYHbIX aMUHOKHUC-
JIOT B peakiusIX NepeMUHUPOBaHUS.

Pactenust cmocoOHBI ycBauBaTh U aMUAHBIA a30T MOYEBUHBI, I10-
CTYNUBIINN Yyepe3 KOPHM WIM JIMCThs, Mocie (pepMEHTaTUBHOTO THUI-
poiM3a ee 10 aMMMaka WM IyTeM HEeMOoCpPeACTBEHHOTO BKIIOYEHMUS
aMMIHOTO a30Ta B COCTaB OPraHMYECKUX COCTUHEHUIA.

B niporiecce pocta u pa3BUTHUS B paCTCHUSIX ITOCTOSIHHO CUHTE3UPY-
€TCs1 OrPOMHOE KOJIMYECTBO pa3HOOOpa3HbIX 0enKoB. s OrnocuHTe3a
0eJIKOB, KaK U JAPYTUX CJAOXKHBIX OPraHUYECKUX COeAUHEHUH, TPeOYIOT-
cs1 3aTpaThl OOJIBIIOrO KondyecTBa SHepruu. OCHOBHbIE UCTOUYHUKU €€
B pacTeHUsIX — (POTOCUHTE3 U IbIXxaHUe (OKUCIUTEIbHOE (Pochopuiu-
pOBaHME), MOATOMY MEXIY CUHTE30M OeiKa U MHTEHCUBHOCTBIO JbIXa-
HUS U (DOTOCUHTE3a CYILLIECTBYET TeCHasl CBSI3b.

Hapsiny ¢ cuHTe30M 0eJIKOB B paCTEHMSIX MPOUCXOAUT pacriaj ux Moj
JIeHCTBUEM TTPOTEOIUTUIECKUX (PEPMEHTOB Ha aMUHOKHCJIOTBI C OTIIIETI-
JIeHMeM aMMMaKa. B MOJOIbIX pacTyIMx pacTeHUSIX WM OpraHax CUH-
Te3 OEJIKOB TIPEBBIIIAeT paciai, Mo Mepe CTapeHMs MPOLIECChl pacIer-
JIEHMST aKTUBU3UPYIOTCS U HAUMHAIOT IIpeodIagaTh Hall CHHTE30M.

Hawnbonee MHTEHCMBHO pacTeHUs TOIJIOLIAIOT M YCBaMBalOT a30T B
Mepuoa MaKCUMaJIbHOT'O pocTa U 00pa3oBaHUS BEreTaTUBHBIX OPraHOB
(cTebneit u nuctbeB). U3 (prsnoornyecku ycrapeBIliux yacTelt pacre-
HUIi, B KOTOPBIX MpeobiagaeT pacnaj 0ejika, MPOAYKThI €ro rMapoamn3a
MepeIBUTAIOTCSI B MOJIOJbIE PACTyIlME BereTaTUBHbBIEC, a 3aTeM Perpo-
JIYKTUBHBIE OpraHbl, Iie CHOBA MCIIOJb3YIOTCSI Ha cuHTe3 Oenka. ITo-
3TOMY DPacCTyIIME OpraHbl pacTeHMUIA OTIMYAIOTCSI MOBBIIIEHHON KOH-
LIEeHTpalueil a3oTa. B JIUCThsIX OHAa OOBIYHO BBIIIE, YeM B CTEOJISIX U
kopHsx. [To Mepe cTapeHnsT OTHOCUTENIBHOE ColepKaHUe a30Ta B TKa-
HSIX BeTE€TaTUBHBIX OPTaHOB CHIKaeTcs. B cojloMe rpu MoJiHOM crieno-
CTU 3€pHOBBIX, 00OOBBIX M MACIMYHBIX KYJIbTYP 3HAUMTEIHBHO MEHBIIIE
a3ora, 4YeM B CeMEHax.

YpoBeHb a30THOTO TUTAHUS OMpeHeIsieT pa3Mepbl U WHTCHCHB-
HOCTb CMHTE3a 0eJiKa U IPYIruX a30TUCTBIX OPraHUYECKUX COCAUHEHUMI
B pacTeHMUSIX, POCTOBBIE TIpoliecchl. HemocraTok a3ota 0cCO6eHHO CUJIb-
HO CKa3bIBaeTCsI Ha pOCTE BereTaTMBHLIX opraHoB. Ciaboe popMupo-
BaHME (DOTOCHHTE3UPYIOLIETO JMCTOBOTO M CTebJIeBOro amrapara
BCJIeICTBYE AeduliuTa a30Ta, B CBOIO ouepelb, OrpaHUYUBaeT 00pa3o-
BaHME OPraHOB IUIOJOHOIIEHUS M BeleT K CHMXEHMUIO ypoxash W
YMEHBILIEHUIO KOJMYeCTBa OelKa B MPOAYKIIWH.

XapakTepHble MPU3HAKU a30THOTO TOJIOAAHUS: TOPMOXKEHHE pOCTa
BEereTaTUBHBIX OPraHOB PAaCTEHMI U MOSIBJIEHUE OJIEAHO-3eJCHON WIN
JKEJITO-3eJIEHOM OKPAacKM JINCThEeB M3-3a HApYIIeHUs 00pa30BaHUs XJIO-
poduiia. A30T MOBTOPHO MCHONb3YeTCsT (PEYTUIU3UPYETCSI) B pacTe-
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HUSX, U TIPU3HAKU €T0 HEIOCTAaTKa MPOSBISIOTCS CHavalla y HUXKHUX
nuctbeB. [loxenTeHne HAUMHAETCS C XXWJIOK JIMCTa, 3aTeM pacIpocTpa-
HSIETCSI K KpasiM JIMCTOBOM TUIaCTUHKU. [Ipu ocTpoM JITUTEILHOM a30T-
HOM TOJIOfaHMU OJIeIHO-3eJIeHas OKpacka JIMCTheB PaCTeHUM mepexo-
IUT (B 3aBUCUMOCTU OT BUA PacTEHUi) B pa3jiMuHbIe TOHA XEITOro,
OPaHXeBOI0 M KPAacHOTO LIBETOB, MOPaXKEHHbIE JIUMCThSl BHICHIXAIOT U
MpexXaeBpeMeHHO oTMupaloT. [Ipy HOpMalbHOM CHAaOXEHUU a30TOM
JINCThS TEMHO-3€JIeHble, PAaCTeHHUs XOPOIIO KYyCTITCS, (OPMUPYIOT
MOIIHBIA aCCUMWJISILIMOHHBIN CTe0JIe-IMCTOBOM anmapaT U IOJHOLIEH-
HbI€ PEeMPOAYKTUBHbBIC OpPTaHbI.

M36bITOYHOE, 0COOEHHO OIHOCTOPOHHEE, CHAOXEHNE a30TOM MO-
KeT 3aMeIJTUTh pa3BUTHE (CO3peBaHUE) PACTEHUM M YXYALIMTh CTPYK-
Typy ypoxasi, MOCKOJIbKY 00pa3yeTcsl 0oJiblliasi BereTaTMBHAs Macca B
yiiep0O TOBapHOI YacTy ypoxas. Y KOpHe- M KJIYOHEIUIONOB M30BITOK
a30Ta MPUBOAUT K U3PACTAHUIO B OOTBY, Y 3¢PHOBBIX KYJIbTYp U JIbHA —
BBI3BIBAET IOJIEraHME MOCeBOB. M30BITOYHOE a30THOE MUTAHUE YXY/I-
1IaeT ¥ Ka4eCTBO MPOAYKIMU. B KOpHemIomax caxapHOil CBEKJIbl CHU-
JKaeTcsl KOHLIEHTpaLlMsI caxapa M BO3pacTaeT B MpPOIEecce caxapoBape-
HUA colepXaHWe «BPEeIHOTO» HeOESIKOBOTO a30Ta, y KapTodels CHU-
>KaeTcs copepkaHue KpaxMalia, B OBOIIIHON M 0axyeBoi MPOAYKIIUU 1
KOpMax HaKaIUTMBaIOTCS MOTEHIIMAIbHO OIMACHBIE I YeJOBeKa U KH-
BOTHBIX KOJTUYECTBA HUTPATOB.

®ocdop. M3 oprannueckux coegrHeHnit pocopa Hauboee Bax-
HYIO pOJIb B PACTEHUSIX UTPAIOT HYKJIEUHOBBIE KUCIOTHI — CIOXKHBIE BbI-
COKOMOJIEKYJISIDHBIE BEIIECTBA, COCTOSIILIME M3 a30THUCTBIX OCHOBaHUIA,
MOJIEKYJIbl YIJIEBOAOB (pMOO3bl WJIM J1€30KCUPUO03bl) U (pochopHOit
KUCJIOThl. OHU YYacTBYIOT B CAMbIX BaXKHBIX Mpolieccax XU3Heaes Te N b-
HOCTH OpPraHU3MOB — CUHTE3¢e OeJika, pOcTe U Pa3MHOXEHUU, Mepeaade
HacJIeCTBEHHbIX CBOMCTB. HyKJIeMHOBbIE KMCJIOTHI 00Opa3yoT KOMILIEK-
Chl ¢ OeJIKaMu — HYKJICOIIPOTEUAbl, YYaCTBYIOLIKE B MOCTPOCHUU IIU-
TOILUIA3MBI U s1pa KieTok. ®ocdop BxoauT B cocTtaB pochatuaos (¢oc-
doruiepusos), KOTOpble 00pa3yloT OEIKOBO-JIMIIMAHBIC KJIETOYHBIE
MeMOpaHbI U PETYJIMPYIOT UX IIPOHUIIAEMOCTD JUISI Pa3IMYHBIX BEIIECTB.
3HauuTeIbHOE KOJMYECTBO (hochopa B paCTEHUSIX HAXOAUTCS B COCTaBe
(UTHMHA — 3aI1aCHOTO BEIECTBA CEMEHHU, UCIOb3YeMOTro KaK MICTOYHUK
3TOrO 3JIEeMEHTa BO BpeM:l IpopacTtaHusl. BaxHas rpymnmna ¢pocdopopra-
HUYECKUX COeIMHEHMI B TKaHSIX pacTeHU — caxapodocdatsl, o0pa3y-
lolMecs: B Ipoleccax (OTOCUHTE3a, CMHTe3a M pacrajaa yriieBOJIOB.
®ocdop BXOAUT TaKKe B COCTaB BUTAMUHOB 1 MHOTHUX (hePMEHTOB.

MuHepaibHbie (pochaTbl MPUCYTCTBYIOT B TKAHSIX PACTEHUM 00ObIU-
HO B HEOOJBIIUX KOJIMWYECTBAX, HO UTPAIOT BaXKHYIO POJIb B CO3JaHUUN
Oy(epHOi1 cUCTeMBI KJIETOUHOTO COKa U CJIy>KaT pe3epBOM JIJisi 00pa3o-
BaHUS opraHndeckux ochopcoaepxaiiux CoeIUMHEHUIA.

Dochop nmeer OOJBIIOE 3HAUYEHNE B DHEPreTUYECKOM OOMEHE U B
pa3sHOOOpa3HBIX Mpolleccax OOMeHa BEIIECTB B PACTUTEJIBHBIX Opra-
Hu3Mmax. OH yJacTBYeT B YIJIEBOMHOM M a30THOM OOMeHe, B IIpoleccax
¢doTocHHTEe3a, NBIXaHUS M OpOXEHMS. DHEPrusl COJTHEYHOIO CBETa B
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npoiuecce (PoToCUHTE3a UM DHEPIUsl, BbIAEAsIeMasl MPU OKUCICHUHU B
Mpoliecce AbIXaHUSI paHee CUHTE3UPOBAHHBIX OPTaHUYECKUX COeIUHEe-
HU, aKKyMyJIUPYyeTCsl B pacCTEeHUsIX B BUJe dHEpruu ¢pochaTHbIX CBSI-
3eii MaKpoIpTruueckKux coeauHeHuit. BaxHeiiliee U3 Takux CoeauHe-
Huit — AT®. HakomenHass B AT® 3Heprust UCIOIb3YyeTCs UIST BCEX
>KM3HEHHBIX TTPOLIECCOB POCTA Y Pa3BUTUS PACTEHUSI, B TOM YMCIIE IJISI
MOJIOIIEHMS] MTUTAaTEIbHBIX BELIECTB U3 MOUBBI, CHHTE3a OPTaHUYECKUX
coenuHeHui, ux TpaHcnopTa. IIpu HemocraTke pocopa HapyliaeTcs
00MEH 3HEpPIruu U BELIECTB B PACTCHUSIX.

®ocdopa, Kak 1 a30Ta, OOIbIIE BCETO COACPKUTCS B PEIIPOIYKTUB-
HBIX U MOJIOJBIX PACTYILMX OpraHax 1 4acTIX PacTeHUsI, TAe MUHTEHCUB-
HO WIYT MPOLIECCHl CMHTE3a OpraHMYecKoro BeriecTBa. M3 Gojee cra-
PBIX JIUCTBEB (pochop MOXKET MepeIBUTaThCS K 30HaM pOCTa U UCIONb-
30BaThCsl MOBTOPHO, MO3TOMY BHEIIHWE MPU3HAKW €Tr0 HeJaocTaTKa
MPOSIBJISIIOTCSL Y PACTEHU MpeXae BCEro Ha HUXKHUX JIUCThSIX.

Pacrenus Hamnbosiee 4yBCTBUTENBHBI K HETOCTAaTKy (pocdopa B ca-
MOM paHHEM BoO3pacTe, Korma ux cjlabopa3BuTasi KOpHEBasi cucTeMa
o0y1alaeT HM3KOM YyCBOsIIOLIEH crmocodHOocThio. OTpuliaTebHOE Aeii-
CTBUE HegocTaTKa (pocchopa B 3TOT NEPUOJ, HE MOXET ObITh MCITpaBJie-
HO MOCJIEAYIOIIMNM AaXe OOMIbHBIM (pOChOPHBIM MUTAHUEM.

BaxHy1o poJib urpaet obecriedeHre pactTeHuid pochopom U B Iepu-
on GopMUPOBaHUS PEIPONYKTUBHBIX OpraHoB. Ero HemocTaTok B 3TOT
Mepuoa TOPMO3UT pPa3BUTHE M 3aAepKUBaeT CO3pPeBaHUE PACTCHUI,
BBI3BIBACT CHIDKEHNE YpoKasl M yXyIIIeHUe KauecTBa MPOMYKIINU.

ITpu HemocraTtke (hochopa pacTeHUsT PE3KO 3aMeIJISIIOT POCT, JUC-
ThSl UX IPUOOpPETAIOT (CHavaja ¢ KpaeB, a 3aTeM 10 BCeil TTOBEPXHOCTH )
Cepo-3eJIeHYI0, MyPIYPHYIO WU KpacHO-(PHOJIETOBYIO OKpacKy. Y 3ep-
HOBBIX 3JIaKOB IIpH Aeduinte ¢pocdopa yMEeHBIIAIOTCS KYyIIEHNE U 00-
pa3oBaHUE TUIOJOHOCHBIX cTeOneil. IlpusHaku docdopHOro romomga-
HUSI OOBIYHO MPOSIBIISIIOTCS YK€ B HauaJbHBIN MEPUO pa3BUTHS pacTe-
HUI, KOTIa OHU MMEIOT CJ1a00pa3BUTYIO KOPHEBYIO CUCTEMY U HE CITO-
COOHBI yCBauBaTh TPYAHOPACTBOPUMEBIE (DOC(AThI ITOYBHI.

Kamnii. duznosnoruvyeckre (GyHKUIMM Kaiusi B pacTeHUU BecbMa
pasHoo0Opa3Hbl. OH IMOJOXUTEILHO BIMSIET Ha (U3NIECKOE COCTOSTHUE
KOJIJTOUAOB ILIMTOIUIa3MBblI, IIOBBIIIAET WX OOBOAHEHHOCTh, Habyxae-
MOCTb U BSI3KOCTb, UYTO MMEET OO0JIbIII0e 3HAYEHME ISl TTPOIIECCOB 00-
MEHa BEIleCTB B KJIeTKaX, a TAaKXKe JJIsI MOBbILIEHUS] YCTOMYMBOCTU pa-
cTeHui K 3acyxe. [Ipu HegocTaTKe Kajaus U YCUJICHUU TpaHCOUpaIin
pacTeHUs1 ObICTpee TepsIOT Typrop M 3aBsigaloT. Xopolasi obecredyeH-
HOCTb KaJiIieM MOBBIIIAeT CIIOCOOHOCTh PaCTeHUN yaepK1UBaThb BOLY, U
OHU JIy4llle IEPEHOCST KPaTKOBPEMEHHYIO 3aCyXy.

Kanuit mosoxureabHO BIMSIET HAa MHTEHCUBHOCTb (POTOCHMHTE3A,
OKUCJIUTEIBHBIX MPOIIECCOB M 00pa3oBaHUE OPraHUYECKHUX KHUCIOT B
pacTeHUH, ero yJacTue B YIIEBOOHOM M a30THOM obMmeHe. Ecnu xanus
HE XBaTaeT, TO CUHTEe3 OelKa B pacCTEeHMM TOPMO3UTCSI, B pe3ysbTare
MIPOMCXOAUT HapylIeHHEe BCero a3oTHoro ooMeHa. HemocraTok Kanus
OCOOEHHO CWJIBHO MPOSBISETCS TPU NMUTAHUU PACTEHUM aMMOHUIA-
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HBIM a3zoToM. [lpu HemocTaTKe Kajiusl 3amepXKuBaeTcs IpeBpalleHue
MPOCTHIX YIJIEBOIOB (MOHOCAXapua0B) B 0oJiee CIOXHbIE (AU- U TTOJIU-
caxapubl).

Kanmit ycmnmBaeT OTTOK caxapoB M3 JIUCTHEB B APYTHE OPTaHEI, TT0-
BBIIIIACT aKTUBHOCTH (DEPMEHTOB, YUACTBYIOIINX B YIJICBOTHOM OOMEHE,
B YACTHOCTH CaXapO3bl M aMUJIa3kl. DTUM OOBSICHSIETCS TTOJIOXUTEITLHOS
BIVSTHAE KaJMMHBIX YIOOpeHWI Ha HaKOIUICHHME KpaxMalia B KITyOHSIX
Kaprodeisa, caxapa B caxapHOM CBEKJIE U APYIMX KOPHEIIoaaX.

Ilon BaMsSIHMEM Kalaus pacTeHUs] CTAHOBITCS MOPO30YCTOMUMBEE,
YTO CBSI3aHO C TTOBBIIIEHUEM COAEPKAHUS CaXapoB U YBEIMICHUEM OC-
MOTHUYECKOTO NaBJeHUs B KieTKax. [Ipu mocTaTOuHOM KaauiitHOM IH-
TaHUU TIOBBIIIAETCS YCTOMYMBOCTb PACTEHUM K pa3IMIHBIM 3a00JieBa-
HUSM, HalIpuMep Y XJIEOHBIX 3J1aKOB — K MYYHHUCTOM pOCE M p>KaBUM-
HE, Y OBOIIHEIX KYJIbTYp, KapTodelsd M KOPHEITUIOAOB — K BO30OYIHTe-
M THUJIe. Kanmii moJToXXuTeTbHO BIMSIET Ha IIPOYHOCTH CTeONIe 1
YCTOMYMBOCTH PACTEHUI K TIOJIETAHWIO, Ha BEIXOM M Ka4eCTBO BOJIOKHA
JIbHA W KOHOILJIN.

B omyimmune ot azorta n pocopa Kaauit He BXOOWUT B COCTaB OpTaHM-
YeCKUX COCAVMHEHWN B PACTCHMH, a HAXOAUTCS B PACTUTEIBHBIX KJIET-
Kax B MOHHOI1 (hopMe, B BUIIE PACTBOPUMBIX COJICi B KJIIETOUHOM COKE U
YAaCTUYHO B HEIPOUHBIX alCOPOIIMOHHBIX KOMILIEKCaX C KOJJIOMIAaMU
LIUTOTLIa3MBl.

Kanus 3HauuTeIbHO OOJIbIIIEe B MOJTOIBIX KU3HEACITEIbHBIX YaCTIX
U OpraHax pacTeHMs, yeM B cTapbix. IIpu HemocTaTke Kajusl B IUTa-
TEJLHOM cpele HAOIIOHAeTCST €T0 OTTOK M3 Oojiee CTaphbiX OPTaHOB M
TKaHe#l B MOJIOABIC PACTYIINE, TIe TPOMCXOOUT €T0 ITOBTOPHOE HC-
MOJIb30BaHUE (peyTUIM3aLus).

Kannst o6b19H0 0O0JBIIE B BEreTaTMBHBIX OpTaHaX, YeM B ceMeHax,
KOpHeIIoAaxX U KIyOHsX (cM. TabJ1. 4).

IIpu HemocTaTKe Kajaus pa3BUTHE PEIIPOTYKTUBHEIX OPraHOB YTHE-
TaeTcs — 3alepKUBAETCS pa3BUTHE OYTOHOB M 3a4aTOYHBIX COIIBETHIA,
3epHO TOJIyJaeTcsl UIYIUIBIM, C TIOHMXKEHHOM BCXOXKECTHIO.

SIBHBIE BHEILIHME TIPM3HAKM KAJTUITHOTO TOJ0JaHusT HAOMI0aal0TCs Y
pacTeHuil MPU CHIDKEHUM COIAEpXKaHUS B HUX Kaaus B 3—5 pas mo
CPaBHEHMIO C HOPMAJIbHBIM.

BHenrHue nmpu3HaKu KaJIMAHOTO TOJOAAHUS MPOSIBIISIOTCS MPeKie
BCETO Ha CTAphIX JINCThSIX. DTO BHIPAKACTCST B TIOOYPEHUH KPaeB JIMCTO-
BBIX ITACTUHOK — «KpaeBoit 3amam». Kpas 1 KOHYUKH TUCThEB IIPUO0-
peTaloT 000X KEHHBIN BUI, Ha TUTACTMHKAX ITOSBIISIIOTCS MEJIKHE pXKa-
BBIe KpalmmHKU. [1pyM HemocTaTKe Kaiwsl KJISTKM PacTyT HepaBHOMEp-
HO, 9TO BEI3BIBACT TOPPHPOBAHHOCTD, KYIIOJIOOOpa3HOE 3aKpyUNMBaHIE
JIUCTheB. Y KapTodelisi Ha JUCThSIX oOpasyeTcsl TakxKe XapaKTepHBIM
OpPOH30BBIM HaJeT.

Oco0eHHO YacTO HEIOCTATOK KaJIMs TPOSIBIISIETCS TIPU BO3IETbIBA-
HUU KapTodess, KOPHEIIOA0B, KamyCThl, CUIOCHBIX KYJIbTYP U MHO-
TOJIETHUX TpaB. 3epHOBBIE 3JIaKU MEHEe UyBCTBUTEIbHBI K HEIOCTATKY
Kanaus. Ho v oHU 1ipy ocTpoM JeduUIInTe Kaaus TJI0X0 KyCTITCS, MEX-
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JIoy37us cTebJieil yKopauuBaloTCs, a JUCThsI, OCOOEHHO HUXXKHUE, YBSI-
JIalOT JAaXe MPpU JOCTAaTOUHOM KOJIMYECTBE BJIard B MOYBE.

Kanpmmii. MUrpaeT BaxXHyi0 pojib B (DOTOCHHTE3€ U MEPEeABUKEHUU
YIJIE€BOJOB, B Mpolleccax yCBOEHUsI a30Ta pacTeHUsIMU. OH y4acTBYET B
¢GopMHUPOBAHMM KIJIETOYHBIX 000JI0YeK, OOYCJIOBJIMBaeT OOBOIHEH-
HOCTb U TOJ/Iep>KaHWe CTPYKTYPhl KJIETOUHBIX OpTaHEJI.

HenoctaTok KajbliMsi CKa3bIBaeTCsl MpPEXAe BCEro Ha COCTOSIHUU
KOPHEBOM CUCTEMBI PACTCHUI: POCT KOPHENM 3aMEIISIETCS, KOPHEBBIE
BOJIOCKM He 00pa3yloTcsl, KOPHU OCIM3HSIOTCS U 3arHuBaoT. Ilpu ge-
puMTe KaJablMs TOPMO3UTCS TaKKE POCT JIMCThEB, Y HUX TOSBIISIETCS
XJIOPOTMYHAS MATHUCTOCTb, 3aTEM OHM XEJITEIOT U TMPEXIEBPEMEHHO
otMmupalor. Kajapluii B oTinume oT azora, ocdopa, Kaaus He MOXET
IMOBTOPHO MCHOJIb30BAaThCS, MTOATOMY NPUM3HAKU KaJIbLIMEBOTO roJIofa-
HUSI TIPOSIBJISIFOTCS MpEXIe BCEro Ha MOJIOABIX JUCThbsX. HemocTaTok
KaJIbLIMSI MOXET HaOII0JaThCsl MPU BO3AEABIBAHUM KYJIBTYP Ha KMCIBIX
MOYBax, OCOOEHHO JIETKOTO TPaHyJIOMETPUUYECKOTO COCTaBa.

Marnuii. Bxonut B coctaB xjiopoduiia, y4acTByeT B IIepeaBIKe-
Huu ¢docopa B pacTeHUSIX U YIIEBOIHOM OOMeHe, BIMSIET Ha aKTUB-
HOCTb OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBbHBIX MPOllecCOB. MarHuit Haxo-
JIIUTCSI TaKXK€ B COCTaBE€ OCHOBHOTrO (ocdopcoaepkaliero 3anacHoOro
OpraHuyYeckoro coeauHeHusi — putuHa. I[lpu Hemocrtatke MarHus
CHIUXXAeTCsl coAepXaHWe XJIopoduiia B 3€J€HBIX YACTIX PACTEHUN U
pa3BUBAeTCsl XJIOPO3 MEXIY XUJIKAMM JIUCTa (KWJKUA OCTalOTCS 3ejie-
HbIMH). OCTPBIN 1e(UITUT MarHUs BBI3BIBACT «MPaMOPOBUIHOCTb» JI-
CThEB, UX CKpyYMBaHUE U MoxeJTeHue. HemoctaTok MarHus y cejbe-
KOXO3SIMCTBEHHBIX KYJbTYp MPOSIBISIETCS Yallle Ha OeAHBIX 3TUM 3Jie-
MEHTOM IIeCUaHbIX U CyleCUaHbIX MOYBaxX ¢ KUCJIOU peakiiuei.

Cepa. meeT BaxxHOE 3HAUeHUE B XKU3HU pacTeHuii. OCHOBHOE KO-
JIMYECTBO €€ HAaXOAUTCS B paCTUTEJIbHBIX OeKaX (cepa BXOAUT B COCTaB
aMUHOKUCJIOT LMCTeMHA, LIMCTUHA U METUOHWHA) U APYTUX OpraHu-
YECKUX COEOUHEHUSIX — (pepMeHTax, BUTAMMHAX, TOPYMUYHBIX U 4Yec-
HOYHBIX Macyiax. Cepa IpUHUMAET y4yacTHe B a30THOM U YIJIEBOIHOM
oOMeHe pacTeHMii, B IIpoliecce AbIXaHWs M CHMHTe3e XUpoB. boJbiie
cephl comepxkaT pacTeHUs 13 ceMeiicTBa 6000BBIX U KaITyCTHBIX (Kpec-
TOLIBETHBIX), a TakxKe Kaprodenb. [Ipu HemocTaTke cepbl 00pa3yloTcs
MEJIKME CO CBETJIOM XEJITOBATOM OKPACKOW JIMCTbS Ha BBITSHYTBIX
CTeOJIsIX, YXYAIIAIOTCSI POCT U pa3BUTHUE PACTEHUIA.

Kene3o. BxomuT B cocTaB OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
(hbepMEHTOB pacTeHUIi U y4yacTByeT B CUHTE3€e XJopoduiia, mpoueccax
IbIXaHUsI 1 oOMeHa BelecTB. [Ipu HemocTaTke Xeye3a (IPOSIBASIETCS
OOBIYHO TOJILKO Ha KapOOHATHBIX MOYBax) BCJAEACTBUE HApYyIIEHUS 00-
pasoBaHMs XJOPOGUIIA Y CETbCKOXO3SIUCTBEHHBIX KYJIbTYP, OCOOEHHO
y BUHOIpala, U IUIOJOBBIX JEPEBLEB pPa3BUBAETCS XJIOPO3. JIMCThS Te-
PSIIOT 3€JIEHYI0 OKPAcKy, 3aTeM OeJIeoT U MPeXIeBPEMEHHO ONaaaloT.

Bop. CuibHO BIMSIET Ha YIJIEBOAHBINM, OEIKOBBIM, HYKJIEMHOBBIA
00MEH U Apyryue OMoxmuMudyecKure Ipolecchl B pacTeHusx. Ilpu ero He-
JIOCTAaTKe HapyllIalTCsd CUHTE3 U OCOOEHHO MEPENBUXEHNE YIJIEBOMIOB,
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dopMupoBaHuEe PENMPOAYKTUBHBIX OPraHOB, OIUIOJOTBOPEHUE U IILIO-
noHoueHue. bop He MoOXeT peyTUIU3UPOBaThCSl B PACTEHUSIX, MOITO-
MY IIPU €ro HeIOoCTaTKe CTpaJaloT Mpexke BCero MOJIOAble pacTyllue
OpraHbl, IPOUCXOAUT OTMUPAHUE TOUYEK POCTA.

Bonee TpebGoBaTeIbHBI K 00PY U YYBCTBUTEIbHBI K €0 HEAOCTATKY
KOPHEILJIObI, TTOACOJHEYHUK, O000BbIe KYJIbTYpPhI, JIEH, KapTodelb U
OBOIIHBIE pacTeHUs. ¥ caxapHOIf, KOPMOBOW U CTOJIOBOI CBEKJIbI Je-
¢uLmT 60pa BBI3BIBAET MOpPaKEHUE THUJIBIO Cepiaeyka U TOSIBICHUE
IYIUIMCTOCTH KOpPHEIUIoAoB. JIeH IIpu HeaocTaTKe Oopa Iopaxkaercs
O0aktepro3oM. OTMHpaHHE BEPXYIIEYHONW TOYKM pOCTa IMPUBOIUT K
YCUJIECHHOMY 00pa30BaHMIO OOKOBEIX ITOOEroB, KOTOpPbIE TaKXKe OCTa-
HaBJIMBAIOTCS B POCTE, PE3KO CHUXKAIOTCS BBIXOMI M KaYeCTBO BOJIOKHA.
Y noaconHeYyHMKA OCTPhIA AeUUIUT O0pa BHI3bIBAET ITOJIHOE OTMMpa-
HUe TOYKHU poCTa, MpHu OoJjiee MO3AHEM MPOSIBJICHUU HedocTaTka bopa
HaO0JI10AaI0TCSl HEHOPMAaJIbHOE Pa3BUTUE LIBETKOB, MYCTOLIBET U CHUKE-
Hue ypoxas ceMsiH. [Ipu 60pHOM rosogaHuu 6000BBIX KYJIbTYp Hapy-
1IaeTCsl pa3BUTHE KIYOEHBKOB Ha KOPHSIX U CHUXKAETCS CUMOMOTHYEC-
Kasi (puKcalusl MOJIEKYJISIPHOTO a30Ta M3 aTMocdepbl, 3aMeJIsSTIOTCs
pocT u (opMHUPOBaHUE PENMPOAYKTUBHBIX opraHoB. KapTodenb npu
HelmocTaTKe Oopa mopaxkaeTcs MapIloil, y MIOI0BBIX AePEeBLEB MOSIBIS-
€TCs CYXOBEpIIMHHOCTb, pa3BUBAIOTCS HapyXXHAs MSATHUCTOCTh M OIl-
poOKoBeHMe TKaHel IUIogoB. HemocTaTok 6opa vaille IposiBisieTcs Ha
M3BECTKOBAHHBIX IE€PHOBO-TIOA30JUCTBIX M CEPHIX JIECHBIX, TEPHOBO-
[JIEEBBIX U TEMHOLIBETHBIX 3a00JI0UCHHBIX ITOYBaX.

Momuoaen. EMy mpuHaIIeXXUT WCKITIOYMTENIbHAs pOJIb B a30THOM
MUTAaHUU PACTeHUI: OH y4acTBYeT B Mpolieccax (pUKCcalUuu MOJIEKYJIsIp-
Horo azora (000OBBIMU B CUMOMO3€ C KJIyOEHHKOBBIMU OAKTEPUSIMU U
CBOOOJIHOXMBYIIIUMU MOYBEHHBIMU a30T(UKCUPYIOIIUMU MUKpPOOpPra-
HU3MaMM) U BOCCTAHOBJICHUSI HUTPATOB B pacTeHUsIX. B pacteHusix co-
JIepXKUTCsS MOJIMOIEeH (Mr Ha 1 Kr CyxOoro BeIeCTBa): B 3€pHE OBCa U
mureHubs — 0,16—0,19, B KopHEIIoaax 1 JUCThIX CaXapHOU CBEKJIBI —
0,16—0,6, B ceHe kneBepa — 0,91, B 3eneHoi Macce ormHa — 1,12.

OcobeHHO TpeboBaTelIbHBI K HAJTUUMIO MOJUOAEHA B TI0YBE B JOC-
TyIHOU (popMe 000OBBIE KYJIBTYpPhl M OBOILIHBIE pacTeHMs (KamycTa,
JINCTOBBIC OBOIIY, PEANC).

BHeniHue nmpu3HakKy HegocTaTKa MOJMOAEeHA CXOMHBI ¢ MpU3HAKa-
MU a30THOTO TOJIOAAHUSI — Pe3KO TOPMO3UTCSI POCT pacTeHUil, BCie-
CTBUE HapyllIeHUs CHMHTe3a XJopodusia oOHU MpuodOpeTarT OJeaHO-
3€JICHYI0 OKPACKY (JIMCTOBbIE TJIACTUHKU AeDOPMUPYIOTCS, U JIMCThsI
MpeXIeBPEMEHHO OTMUPAIOT).

Jednunt MoanbaeHa Takke OrpaHMYMBACT pa3BUTHE KITyOCHBKOB
Ha KOpPHSIX 0000BBIX KYJBTYP, PE3KO CHMXKAET ypoxkail U comepKaHue
Oeska B pacTteHusax. HemoctaTok MombaeHa Ipy OOJIbIINX 103aX a30Ta
MOXKET IPUBOIUTH K HAKOIUJIEHUIO B PACTEHMSIX, OCOOEHHO B OBOIIHBIX
1 KOPMOBBIX, TTOBBIIIIEHHBIX KOJIMYECTB HUTPATOB, TOKCUYHBIX IJIS Ye-
JIOBEKA W XMBOTHBIX. PacTeHUsIM He XBaTaeT MOJIMOAEHA OOBIYHO Ha
KHCJIBIX TI0YBaX, OCOOEHHO JIETKOTO TPaHyJIOMETPUIECKOrO COCTaRBa.
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Mapraden. BxoauT B cocTaB OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
¢depMeHTOB, YUaCTBYIOIIUX B ITpolieccax AbIXaHus, (pOTOCUHTE3a, yrie-
BOJHOTO X a30THOTO OOMEHAa pPacTeHUIi, UTPaeT BaXXHYIO POJb B YCBOE-
HUM pacTeHUSIMU HUTPATHOTO U aMMOHUIHOro azota. Haubosee uyB-
CTBHUTEJBHBI K HEAOCTATKY MapraHiia M TpeOoBaTeIbHBI K €TI0 HATMIHIO
B JOCTYITHOI (popMe B TMOYBE CBeKJIa U ApyTrHe KOPHEIIOAbl, KapTo-
¢enb, 371aKOBEIE, a TAKXKe SI0JIOHS, YepelIHsI M MaJIMHa.

XapakTepHbIii CHMIITOM MapraHIEBOrO TOJIOAAHUS — TOYESUHBII
XJIOPO3 JIUCTheB. Ha JIMCTOBBIX IJIACTUHKAX MEXIY KMJIKAMU MOSIBIISI-
I0TCSI MEJIKME KEIThIe XJIOPOTUYHBIE MSITHA, 3aTeM MOpaXkKeHHbIE yJacT-
Ku oTMupatoT. Hegocrtatok MapraHiia ObIBaeT, Kak IIpaBUIO, Ha 00JIOT-
HBIX, HEUTPaJbHBIX U ILIEJOUYHBIX, a TAKXKE Ha JIETKUX MTOYBaX.

Menp. Bxomur B cocTaB LI€JIOTO psiia OKUCIUTEIbHO-BOCCTAHOBH -
TeJbHBIX (DEPMEHTOB U MPUHUMAET ydyacTue B Ipolieccax (GOTOCUHTE-
3a, YIJIeBOIHOIo U 6ejKkoBoro ooMeHa. Hemoctatok JOCTymHO#M pacrte-
HUSM MEIH Ha OCYIIEHHBIX OOJIOTHBIX ITOYBAX ¢ HEUTPATbHOM WITH IIIe-
JIOYHOM peakIiel BBI3BIBACT Y 36pHOBBIX KYJIBTYP «00JIe3Hh 00paboT-
KW», WO «Oenyro 4ymy». 3abojieBaHME HAYMHAETCsl C BHE3alHOTro
nmobejieHnsI 1 3aChbIXxaHUs KOHUMKOB JTUCTheB. [lopaxkeHHbIEe pacTeHuUs
COBCEM WJIM YaCTUYHO HE 00pa3yloT KOJIOChEeB WM METEJIOK, a 00pasy-
IOIIMECS COLBETUS OECIUIOMHBI TMOO c1abo o3epHeHbl. I1pu HemocTaT-
K€ MeIM pe3KO CHIXKAeTCs ypokali 3epHa, a Ipyu OCTPOM MEIHOM T0JIO-
JaHUY TUIOAOHOIIIEHUE OTCYTCTBYET.

IMunk. Oka3pIBacT MHOTOCTOPOHHEE AeiCTBME HA OOMEH SHEPIUU U
BEIIIECTB B pACTEHUSX, TaK KaK BXOIUT B COCTaB (PepMEHTOB M TIPHHU-
MaeT y4yacThe B CUHTE3€ POCTOBBIX BellleCTB — ayKCUMHOB. I[Ipu Hemo-
CcTaTKe LIMHKa pe3KO TOPMO3UTCSI POCT pacTeHMIt, HapyllatTcs (hoTo-
CHHTe3, Tpoliecchl pochopuanpoBaHusi, CUHTE3 YIJIEBOJAOB U OEJIKOB,
00MeH (GeHOMbHBIX coenmHeHM. Criendudeckre MpU3HaKN ITMHKO-
BOT'0 TOJIOJAHUS — 3a/iepKKa pocTa MeXAO0Y3JIUi, MOsIBIeHKUE XJIOpo3a
U MEJIKOJIMCTHOCTHU, pa3BUTHE PO3eTOYHOCTH. OT HemocTaTKa IIMHKA
CTpamamT yYallle BCEro IJIONOBBIE U ILIUTPYCOBBIE KYJIbTYphl Ha HEWT-
paJIbHBIX U CJIa0OIIEIOYHBIX KapOOHATHBIX IMOYBAX C BHICOKMM COIEP-
KaHueM ¢ocgdopa.

IIpu 3a00eBaHUM PO3ETOUHOCTHIO OT Ae(UIMTA LIMHKA Ha KOHIIAaX
MOJIOJIBIX IMOOEroB 00pa3yloTCs MEJKUE JMCThs, pacrojiaraionecs B
dopme poszetku. [lpy CUILHOM TOpakeHWM BETBM OTMHUPAIOT, UTO
MIPUBOINT K MOSIBIICHUIO CYXOBEPITMHHOCTH.

Ko0aapT. DTOT MUKPOIJIEMEHT HEOOXOIUM I OMOJOTMYeCcKOi
¢uKcauny MOJIEKYJISIPHOTO a30Ta U SIBJSIETCSI KOMITOHEHTOM BUTaMUHA
B|,. HenocraTok kobanbTa (BHEIIHWE TTPU3HAKW Y PACTEHU CXOAHBI C
CUMMTOMaMM a30THOT'O TOJIOAAHUSI) MOXKET MPOSIBISTHCS MPEXKIE BCETO
y 0000BBIX KYJIbTYp Ha MU3BECTKOBAHHBIX, HEUTPATbHBIX U IIEJIOYHBIX
MOYBax.

I1Ipu HU3KOM comepkaHMHU KOOabTa B KOPMax y KMBOTHBIX pa3BH-
BaeTCs aHeMUs, TagaeT anIeTUT U Pe3KO CHIKAETCS TPOMYKTUBHOCTD.

HenocraTox Opyrux MUKpOSJEMEHTOB TaKXe MPUBOAUT K 3a0ose-
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BaHMIO JIIOEW U XUBOTHBIX. Hampumep, HU3KOE coiepkaHUe ioaa B
MOoYBax, a CJeI0BaTeIbHO, B PACTUTEJIbHOM IUIIE U KOPMaX BbI3bIBAET
BOCIaJieHre IIUTOBUIHOMN XeJie3bl, HeJOCTaTOK MapraHiia — IosIBJie-
HUe OecIionusi, MeIu — MaJJOKpoBUe 1 3a00JIeBaHUE PAXUTOM.

M30bITOYHOE MOCTYIUIEHWE MUKPORJEMEHTOB TaKXKe HebJjarompu-
SITHO JIEMICTBYET Ha >XMBbIE OPTaHM3MbI: HApYIIAIOTCSI OOMEH BEIIECTB,
MPOLIECChl POCTa U Pa3BUTUSI, CHMXKAETCS PENPOAYKTHUBHASI CIIOCOO-
HoOCTb. [Ipy M30BITKE MUKPORJEMEHTOB B MUILE U KOPMaX MPOSIBJISIOT-
CS pa3UYHbIE 3HIEMUYECKME 3a00JI€BaHUS YEJIOBEKA W YKMBOTHBIX.
Tak, B 6MOreOXMMWYECKUX MPOBUHIIMSIX, OOraThlX MOJMOIEHOM, Ha-
OmogaeTcs 3a0ojieBaHUE KOPOB, TEJISIT U OBELl MOJIMOAeHO31COM (TIpH-
3HAKW — U3HYPSIOLIKUI MMOHOC, TTOXEITEHUE 1 BbINIAJEHUE BOJIOCSIHOTO
MOKPOBA), a JTI0JAeH — MOJIMOIEHOBOM MOJArPOIA.

2.4. AMHAMUKA MNMOTPEBJIEHNA N BbIHOC
QJNIEMEHTOB NMUTAHUA
CENNbCKOXO3ANCTBEHHbIMWN KYJIbTYPAMU

2.4.1. JMHAMUKA MOTPEBJIEHUSA MUTATEJIbHbIX
BELLECTB PACTEHMSAMWN B XOOE BEFETALIMN

PacteHus B pa3Hble IEPUOIBI POCTA U PA3BUTHUS MIPEABSABISAIOT HEO-
JIMHAKOBbIE TpeOOBaHUS K YCJIOBUAM BHEILIHEW CPelbl, B TOM UYHCIE K
ycioBusM nuTaHus. IlornoineHnue pactreHusiMu a3zora, ¢ocdopa, Ka-
JIUS W APYTUX MUTATEIbHBIX DJIEMEHTOB B TEYEHME BETETALlMU MPOKMC-
XOJIUT HEPABHOMEPHO.

Crenyer paznuuaTth Kpumuueckuii nepuod MTAHUsI, KOTAAa NOTpeo-
JIEHWE MOXET ObITh OrpaHMYEHHBIM, HO HEJOCTATOK 3JIEMEHTOB IUTa-
HUSI B 3TO BpeMsl pe3Ko yXyIllaeT pOCT U pa3BUTUE PAaCTEHUI, U nepuoo
MAKCUMANBbHO20 NO2A0WeHUs, KOTOPBIA XapaKTepu3yeTcsl Hanbosee UH-
TeHCUBHBIM MOTPeOJeHeM MUTaTeIbHBIX 3JIEMEHTOB.

PaccmoTpuM o0l1Me 3aKOHOMEPHOCTU B TOTPEOJICHUM MUTATEb-
HBIX 2JIEMEHTOB PACTEHUSIMU B TEUCHUE BETETALIMU.

B HauvasnbHBIN MEepuoA pa3BUTUS PACTEHUS MOTPEOJISIOT OTHOCH-
TEJIbHO HEOOJIbIIINE KOJUYECTBA BCEX NUTATEJbHBIX 3JIEMEHTOB, HO
BECbMa YYBCTBUTEJbHBI KaK K HEAOCTATKY, TaK M K M30BITKY MX B pa-
crBope. HauanbHbIll Ilepuod pocTa — KpUTUYECKUII B OTHOIICHUU
dochopHoro nmuranusi. HemoctaTtok pochopa B paHHEM Bo3pacTe Ha-
CTOJIBKO CUJIBHO YIHETaeT pacTeHMs], YTO ypoxkall pPe3KO CHUXKAEeTCs
Jlaxke Mpu OOMJIbHOM MUTaHUU (HochOpoM B MOCAEAYIONINE TTePUOIbI.
BcnenctBue BBICOKOM HaMpPSKEHHOCTUM CHUHTETUYECKUX IPOLIECCOB
MpHU ele c1abopa3BUTON KOPHEBOW CUCTEME MOJIOAbIE PACTEHUSI OCO-
OeHHO TpeboBaTelbHbI K YCIOBUSIM MuTaHus. CleaoBaTesibHO, B MPU-
KOPHEBOIi 30HE B 3TOT MEePUOJI MUTATEIbHbIE 3JIEMEHThI TOKHBI HAXO-
JIUTBHCS B JIETKOPACTBOPUMMOM (popMe, HO KOHLIEHTPALIMS UX HE JOJKHA
OBITh BBICOKOI, ¢ IpeoOiagmaHueM (ocdopa Halg a30TOM U KajheM.
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Ob6ecrieyeHre TO0CTaTOYHOTO YPOBHSI CHAOXKEHMST BCEMU 2JIEMEHTaMU C
Hayajia BeTeTalluy BaxXHO IJIsT (popMUpOBaHUS ypoxkas. Tak, y 3epHO-
BBIX 3JIAKOB YK€ B TEPUOI pa3BepPTBHIBAHUS TEPBEIX 3—4 JTHUCTOYKOB
HauYMHAIOTCY 3aKiaaKa v TudepeHIns pelnpoayKTUBHBIX OPTaHOB —
KoJIOca MTM MeTeNIKH. HemocTaTok a3ora B 3TO BpeMs Jaxke MpPU YCU-
JICHHOM TIMTaHWUM B JaJbHEMIIIeM TIPUBOINUT K YMEHBIIICHUIO YK CIIa KO-
JIOCKOB B METEJIKE VTN KOJIOCE W CHIDKEHUIO YpoXKasl.

IloTpebneHre Bcex JI€MEHTOB NMUTAHUS PACTEHUSIMU 3HAYUTEIHLHO
BO3pacTaeT B IepHUOA MHTEHCHBHOTO pPOCTa HAA3€MHBIX OPraHOB —
cTebeil u TMCTheB. TeMITbl HAKOTUIEHUS CYXOT'O BellleCcTBa MOTYT OIle-
peXaThb MOCTYIJICHUE TTUTATEIbHBIX 2JIEMEHTOB, ITO3TOMY OTHOCHUTEIb-
HO€ MX COIepXaHWe B PaCTCHUSIX CHUKAETCS MO CPaBHEHUIO C Ipel-
IIECTBYIOIIMM TlepruoaoM. Bemyias poib B poCTOBBIX Ipolieccax MpU-
HaIJIeXXUT a30Ty. [loBBIIIEHHOE a30THOE TIUTAaHWE CITOCOOCTBYET
YCHJIIEHHOMY POCTY BEeTeTaTUBHEIX OpTraHOB, (DOPMHUPOBAHWIO MOIITHOTO
aCCMMMUJISIIIMOHHOTO ammapaTta. HemocTaTtok ke a3oTa B 3TOT IEpUOL
MIPUBOIUT K YTHETEHUIO POCTa, a B HaJlbHEHIIIeM — K CHUKCHHIO YPO-
>Kast M eTo KauyecTna.

Ko BpemMeHM 1BeTeHMST M Hadaja TUI0H000pa3oBaHUs OTPEeOGHOCTD
B a30Te y OOJBIIMHCTBA PACTeHUI YMEHBIIIAeTCS, HO BO3PAacTaeT PoJib
docdopa u Kanusa. 1o 00YCIOBICHO (PU3UOJOTMIYECKON POJIBIO TTOC-
JIEAHUX — HUX y4acTUEM B CUHTE3€ U MepeABIKEHUN OPTaHMIeCKUX CO-
eINHEeHU, OOMEHe 3HEePruM, 0COOEHHO MHTEHCUBHO MPOMCXOISIIINX
npu GOPMUPOBAHUU PETTPOIYKTUBHBIX OPraHOB M 00pa30BaHUM 3ariac-
HBIX BEIIECTB B TOBAPHON YaCTH ypoxKasl.

B mepuon mnomooOpa3zoBaHMsI, Korga HapacTaHHWE BereTaTUBHOM
Macchl 3aKaHYMBaeTCsl, MOTpebIeHNe BCeX IMUTATEBHBIX SJIEMEHTOB
MTOCTEIIEHHO CHMXKAETCH, a 3aTeM UX MOCTYIUICHIE PHOCTaHABIMBACT-
cs. JlanmpHelmee obpa3oBaHWE OPraHWYECKOTO BeIIeCTBA U IPYTHe
MIPOIIECCHI XKM3HEIESITEIBHOCTH OCYIIECTBIISIOTCSI B OCHOBHOM 3a CUET
IMOBTOPHOI'O MCIIOJIb30BaHUsSI MUTATEIbHBIX 3JIEMEHTOB, paHee HaKOII-
JICHHBIX B PaCTCHUM.

PaznuyHble CcenbCKOXO3SMCTBEHHBIE KYJABTYPHl Pa3inyaloTcs I10
pasMepaM U MHTEHCUBHOCTH TOTJIOIICHUS TTUTATEIbHBIX 3JIEMEHTOB B
TeYeHHE BereTallMOHHOIo mepuona. Bce 3epHOBBIE 371aKOBBIE (32 MC-
KJTI0YeHUEeM KYKYPY3bl), JIEH, KOHOILISI, paHHUI KapTodesib, HEKOTO-
pBI¢ OBOIIHBIE KYIBTYPHI OTIMYAIOTCS KOPOTKUM TIEPHUOIOM MHTEHCHB-
HOTO TIMTAaHWSI, OCHOBHOE KOJMYECTBO ITUTATEIBHBIX 3JIEMEHTOB IIO-
TPeOIISIOT B CxKaThle CpOKU. HampuMep, o3mmast poxkb yKe 3a OCEHHMI
repuof mornomaet 25—30 % Bcero KoMM4decTBa MMUTATEILHBIX 3JIeMEH-
TOB, TOTJa KaK cyxas Macca pacTeHHWI 3a 3TO BpeMsl ITOCTUTAET JIUIIhb
10 % xoHeyHOTO ypoxas. SpoBas MIIIEHUIIA 32 CPaBHUTEIHLHO KOPOT-
KUt (OKOJIO Mecslia) TMPOMEXYTOK — OT BBIXOJAa B TPYOKY A0 KOHIIA
KoJIolIeHus: — notpedbnsier 2/3—3/4 Bcero KoJu4ecTBa MUTATEbHBIX
3JIEMEHTOB.

CpenHe- 1 TO3IHECHEAbIE cOpTa KapTodesss HauboJbliee Koaude-
CTBO ITUTATEJIbHBIX DJIEMEHTOB MOTPEOJISIOT B MIOJIE: 3a 3TOT MECHII 10~
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rioiraercs moutu 40 % asora, 6onee 50 — docdopa u 60 % xanus oT
KOHEYHOTO CoiepsKaHMs NX B ypoxkae. PanHue copra KapTodeas oTIn-
qaloTcd elne 6ojiee CXKATBIM CPOKOM MHTEHCHBHOTO TTOTPEOJICHUST TTH-
TaTeIbHBIX BEIIEeCTB.

JleH UMeeT SIpKO BBEIpaXXeHHBIN MTepHoa MaKCUMAaJIbHOTO TTOTpebiie-
HUS 3JIEMEHTOB MHHEPAIHHOTO MMUTaHUS — OT (Pa3bl OYTOHU3AIUM 110
IBETCHUS, a XJIOIMYATHUK OCHOBHOE KOJMYECTBO IMUTATEIHHBIX 3JIe-
MEHTOB IOTPEOJISIET ¢ Hayaja OyTOHM3AlMKU 10 MAacCOBOTO 0Opa3oBa-
HUS BOJIOKHA B KOPOOOUKaX.

Hexkotopnie pacteHus (KyKypy3a, ITOACOJTHEYHUK, caxapHasl CBeKJIa
U Jp.) XapaKTepU3yIOTCs 0oJjiee TUIaBHBIM M PACTSIHYTHIM IIOTpeOIeHU-
€M TIUTaTeJIbHBIX 3JEMEHTOB, TOIJIOLIEHUE KOTOPBIX MPOMOIKAETCS
IOYTHU IO KOHIIA BereTaluu.

OTtaenbHBIC SJIEMEHTBI TTMTAHUS TTOTJIONIAIOTCS PACTCHHUSIMU C pas-
HO¥ MHTEHCUBHOCTBIO: HAIIPUMEp, Y KyKypy3bl Hanbosiee OBICTPO WIOET
MMOTpeOJIeHNe Kajusl, 3aTeM a30Ta W 3HAUYMTEJbHO MeIJIeHHee MOTJIO-
maetrcsa docdop. INormomenne Kamams MOTHOCTBIO 3aKaHYMBACTCS K
nepuoay o0pa3oBaHUs MeTeJIOK, a a30Ta — hopMupoBaHus 3epHa. [1o-
cryrieHne pocopa 0oJiee pacTSIHYTO M IIPOJOJIKACTCS TIOYTH 10 KOH-
11a BereTaluu.

KoHoruisg B mepBbIil Mecsll 04eHb MHTEHCHMBHO IIOIJIONIAET a30T U
kanuii. I[locTyruieHre a3ora MOJHOCTBIO 3aBepllaeTcs 4yepe3 3, a Ka-
JINSL — 4epe3 S Hell IMocjie TMOSBICHUSI BCXOIO0B, TOrIa KaK MHTEHCHB-
Hoe mormioiieHue ¢ocdopa mpomoakaeTcs MOYTU AO KOHIA BereTa-
LIV

INoTpeGieHe OCHOBHEIX 3JIEMEHTOB IMUTAHUS caXapHOI CBEKIIOM
TakxKe MPOMCXOAUT HEpaBHOMEPHO. B mepBylo Aekamy Iocijie BCXOA0B
cootHotieHue N : P,Os: K,O B pacteHusix coctasisier 1,5:1:1,4. B
Teproa MHTEHCUBHOTO HapacTaHUS JTUCTheB OHO M3MEHSIETCS B CTOPO-
HY YBEJIWUYCHMS TIOTJIOIIECHUS a30Ta W Kajusl, COCTaBJIsAsl CHadaja
2,5:1:3, 3arem 3:1:3,5, a no3nHee 4:1:4. B nepuon obpa3zoBaHus
KOPHEIIOoNa U HAKOIUICHUSI B HUX caXapoB COOTHOIIEHHE MEXIY 3THU-
MM 3JIEMEHTAMU CTAHOBUTCS 3,6 1 1: 5,5, T. €. 0COGEHHO CHIIBHO YBEJTH-
YUBAETCS IMOIJIONIEHUE KaJIMSI.

CiauiIKOM OOWJIbHOE a30THOE IUTAaHWE B Iepuoa oO0pa3oBaHUS
KOPHEILIONOB U HAKOIUICHUS B HUX caxapoB HexXejdaTeJIbHO, TaK Kak
CTUMYJIMPYET pOCT OOTBHI B yIIepO pOCTY KOPHETIIOIA U CaXapOHAKOII-
JIeHnto. B 3TOT mepmron oueHb 00JIbIITI0e 3HAaYeHNE UMEET JOCTATOUHBINA
YPOBEHBb 00eCTIeYeHHOCTH PacTeHU KareM 1 ¢hochopoM.

2.4.2. BbIHOC 3JIEMEHTOB NMUTAHUA C YPOXAEM
CENIbCKOXO3AWCTBEHHbIX KYNIbTYP

Boinoc numamenbHbix 8eujecme ¢ ypojcaem — BaXKHBIN MoKa3aTesIb, KO-
TOPBIIi HEOOXOTUMO YUUTHIBATE TIPH OIPEIeIEHUH MOTPEOHOCTU KYJIBTYD
B yIOOpPEHUSIX, pacueTe 103 yaoOpeHUil B KOHKPETHBIX YCIOBUSIX.
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O611as TOTPeOHOCTD CEIbCKOX03IMCTBEHHBIX KYIbTYP B DJIEMEH-
Tax MUHEPAJIHHOTO MUTAHUS XapaKTepuU3yeTcsl pa3MepaMu 6uonoeu-
YecKk020 6bIHOCA — KOJTMUECTBOM BTHX BJIEMEHTOB BO Bceil popmupy-
eMoli 6momacce pacTeHWiA, T.e. B HaA3eMHBIX OpraHaXx M KOpPHSIX.
CremoBatesbHO, OMOJIOTMYECKUI BEIHOC BKITIOUAET COAepXKaHME TTH-
TaTeJIbHBIX BEIIECTB KaK B OTYYKIAEMOH ¢ MOJIST OCHOBHOM 1 OO0~
HOU TIPOAYKIIMU (X035UCMEeHHblll 8bIHOC), TAK U B KOPHEBBIX U TIO-
JKHUBHBIX OCTaTKax, JIMCTOBOM ollane (OCTaTOYHBIM BhIHOC). Ecim
HETOBApHYIO YacTh ypoxkasl (COJIOMY WX OOTBY) OCTaBJISIIOT B IIOJIE,
TO coaepxXKallluecs B Hell IMUTaTeNIbHbIC 3JEMEHTHl He YYMTHIBAIOT B
X034 CTBEHHOM BbIHOCe. OcCTaTo4yHasi 4acTh BBIHOCA COCTAaBJISICT
3HAYUTEJBHYIO OO0 OT OMOJIOTMYECKOrO BEIHOCA, OCOOEHHO Y MHO-
rojieTHux TpaB (50—60 %) u oBouIHBIX KyabTyp (40—60 % y Kamyc-
TH OeJIoKOYaHHOM 1 orypia, 70—80 % y KamycThl IIBETHOM). Y 3ep-
HOBBIX KYJBTYp, KapTodeis, KyKypy3bl Ha CUJIOC Ha OCTaTOUYHYIO
4acTh BeIHOCA 00BIYHO TIpuxogutcs 20—35 % obiero, T. e. 6MOI0-
TMYeCKOTO BEIHOCA 3TUMHM KynbTypamu. [IurtaTenbHBIC 3JIEMEHTH U3
MMOXXHUBHO-KOPHEBEIX OCTATKOB, OIABIIMX JUCTHEB BHOBH BOBJICKA-
IOTCS B KPYTOBOPOT U B AaJbHEUIIEM YaCTUIHO MCITOJB3YIOTCS pac-
TCHUSIMH.

B nmnpakTmyeckuMx IedsX MOTPEOHOCTh CEIbCKOXO3SICTBEHHBIX
KYJIBTYp B IIMTATCJIbHBIX BEIIECTBAX XapaKTePU3yIOT, KaK IIPaBUIIO,
pa3MepoM UX BBIHOCA C YPOXKAEM, T. €. XO3SIiCTBEHHBIM BEIHOCOM.

BbIHOC MUTATENBHBIX 3JIEMEHTOB C YPOXKAaeM CEJIbCKOXO3SICTBEH-
HBIX KYJBTYp W COOTHOIICHWE TMOTPEONSIEMBIX SJIEMEHTOB ITUTAHUS
CHJIBHO pa3nmJaroTcs (Tabi. 6).

DTO0 00YCIIOBICHO OCOOEHHOCTSIMM XWMHWYECKOTO COCTaBa pacTe-
HUI, KoJleOaHWSIMU YPOBHSI (DOPMHUPYEMOTO ypoxXass WM M3MEHEHHEM
€r0 CTPYKTYPHI.

OTHOCHTETBHOE COoepKaHNe JIeMEHTOB MIUHEPATLHOTO ITUTAHUS B
OCHOBHOW M MOOOYHON MPOAYKIIMU Pa3HOOOPA3HBIX CEIbCKOXO3sM-
CTBEHHBIX KYJIBTYD ONpeAessieTCs IIPEeXIe BCEro MX BUIOBBIMU OCOOEH-
HOCTSIMM, HO 3aBMCHUT TakKe OT COpTa M YCJIOBMil BhipaluuBaHus. Co-

6. IlpuvepHbIii BLIHOC OCHOBHBIX MUTATEJNBHBIX JJIEMEHTOB € yYPOXKAeM
CeJIbCKOXO03SIliCTBEHHBIX KYJIbTYP

K,0
3epHOBBIE 31aKOBBIE 3,0—3,5 90—110 30—40 60—90

3epHOBBIE 000OBBIE 2,5—3,0 100—150 35—45 50—80

Kaprodenn 20—30 120—200 40—60 180—300
CaxapHasl cBeKJa 40—50 180—250 55—80 250—400
Kykypy3a (3eneHast macca) 50—70 150—180 50—60 180—250
Kamnycra 50—70 160—230 65—90 220—320
XJIom4aTHUK 3,0—4,0 160—220 50—70 180—240
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JepxkaHue a3oTa U ¢poccopa 3HAUUTEJILHO BhIIIE B XO3IMCTBEHHO-1IEH-
HOW 9acTH ypokas — 3epHe, KOpHe- 1 KIyOHETIoIax, YeM B COJIOME 1
6otBe. Kamms xe Goblire cCOmepXXUTCS B COJIOME M OOTBE, YeM B TOBap-
HOIt yacTu ypoxas (cM. Tao. 4).

Kamycra, kapTodenb, caxapHas CBeKjia, XJIOIMYATHUK, TOICOTHEY-
HUK, KOPMOBEIE KOPHEIUIONBI M CUJIOCHBIC KYJIBTYPBI IJIST CO3MaHUS
BBICOKOTO ypoXasl TOTPeOISAIOT Topa3no OOJblle NMUTATeIBHBIX Be-
LLIECTB, UeM 3ePHOBBIE.

BbeIHOC MUTATENBbHBIX BEIIECTB PACTEHUSIMU U3 TTIOYBBI BO3PACTACT C
yBeIM4YeHUEeM ypoxas. OIHaKO MPSIMOIl MPOMOPLMOHAIBHOCTA MEXIY
BEJIMYMHON ypoKasi U pa3MepOM BBIHOCA OCHOBHBIX MUTATEIBHBIX 3Jie-
MEHTOB 4YacTo He HaOmiogaercs. IIpu OoJibllieM YpOBHE YpPOxKailHOCTU
3aTpaThl MMTATEIbHBIX BEIIECTB HA (POPMUPOBAHUE SAMHULILI TPOIYK-
MY OOBIYHO CHIKAIOTCS.

B ypoxae 3epHOBBIX KOJOCOBBIX KYJIBTYP COOTHOIICHUE
N : P,Os5: K,O konebyiercss B OTHOCUTEJbHO HEOOJBIIUX IMpeaeaax v
cocrasister 2,5—3,0:1:1,8—2,6, T. €. B cpeaHeM NoTpebIeHNE a30Ta B
2,8 paza, a Kanud B 2,2 pa3a 6onblie, yeM docdopa (tabdi. 7).

7. CooTHowmeHue a30ta, ¢ocdopa u Kaius B ypoxkae pa3jMUHbIX KYJbTYp

3epHOBBIE KOJOCOBBIE 2,5-3,0 1 1,8—2,6
Kaprodennb 2,5-3,5 1 4,0—4,5
CaxapHas CBeKJa 2,5—3,5 1 3,5—5,0
KopmoBast cBekiia 3,5—4,5 1 4,5—6,0

Hs1 caxapHOI CBEKJIBI, KOPMOBBIX M OBOIIHBIX KOPHETIIIOOOB, Kap-
TodeIrs, TMOACOTHEYHNKA, KAIMyCThl M HEKOTOPHIX IPYTUX KYIbTYp Xa-
pPaKTepHO ropas3io 0oJibliiee MOrJTOUIEHUE Kalvsl, YeM a30Ta, U COOTHO-
meHue N : P,Os : K,O moxet coctaBiats 2,5—3,5:1:3,5—5,0. ¥V kop-
He- U KJIyOHEeII00B, TTOACOJHEYHMKA B 3aBUCUMOCTH OT YCJIOBUI BbI-
palIMBaHUS MOXKET CWJIBHO WM3MEHATHCA CTPYKTypa ypoxkas. 3ITo
BBI3BIBACT PE3KME pa3IMUMS B pa3Mepax MoTpedIeHUSI OCHOBHBIX ITUTA-
TeJbHBIX 3JIEMEHTOB 1 COOTHOIIIEHUM MeXTy HUMHU. Hampumep, B se-
COCTEITHBIX paifoHax Ha Kaxzable 10 T ypoxkas KOPHEIIOA0B U COOTBET-
CTBYIOILIETO KOJIMUeCcTBA OOTBBI caxapHasi cBekJia motpebsier 50 Kr a3o-
ta, 15 — P,0O5 u 60 xr K,0O. B HeuepHo3eMHOI1 30He cBekJia (hOpMUPY-
eT OoJjbllle GOTBHI M Ha Kaxable 10T KOpPHEIJIOmOB eil Tpebyercs
80—100 kr azora, 35 — P,O5 u 145 kr K,O.

Camoe TIpOIYKTUBHOE WCIIOJB30BAaHUE PACTCHUSIMM ITHTATEIbHBIX
BEIIECTB 13 MOYBHI U yIOOpeHUl obecrieunBaeTcsl Ipyu Haubosee OJa-
TONIPUSITHBIX TTOYBEHHO-KIUMATUIECKNX YCIOBHUSX, BEICOKOM YpOBHE
arpoOTeXHUKHN B COYETAHWH C MPABUILHBIM ITPUMEHEHUEM YIOOPCHMIA.
OgHOBPEMEHHO OCTUTaeTCsl MUHUMAJIbHOE ITOTpeOJeHUE TMUTATENb-
HBIX BJIEMEHTOB Ha €IWHUILY ypoxas ToBapHOM Iponykiuu. CpenHue
pa3Mepbl MOTpedieHus: a3oTa, pochopa M Kaausl Ha (GOpMUPOBAHUE
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eIMHULIBI TOBApHOM IPOAYKIIMKM OCHOBHBIX CEJIbCKOXO3SCTBEHHBIX
KYyJbTYp NIpUBEACHBI B TabuIle 8.

8. IIpumMepHDIii BLIHOC OCHOBHBIX MUTATEJBHBIX JJIEMEHTOB (KT) HA CO3AaHME €AMHULBI
TOBAPHO# MPOAYKLMH

Ha 1m ocnosnoii npodykyuu u coomeemcmeyroujee Koauuecmeo nobo4Hou

3epHo:
IMIIIEHUIIBI, PXU, TYMEHS, OBCa 30—35 10—12 20—25
KyKYpYy3bl 30—35 8§—12 25—35
KPYIISTHBIX KYJIBTYp (Tpeduxa, mpoco) 30—35 10—15 30—40
6000BbIX (rOpoX, BUKa) 60—70 12—15 20—25
BonokHo nbHa 70—90 35—45 65—80
CeMeHa IMOACOTHEYHUKA 55—70 25—30 170—210

Ha 10m ocnoenoit npodykuuu u coomeemcmeyrouee KoAUHeCmeo no6oUHOU

KiyoHu kaprodenst 50—60 15—20 70—90
KopHermonsr:
caxapHOM CBEKJIbI 50—60 15—20 60—100
KOPMOBBIE 45—60 10—20 60—120
KouaHbl KaImycThl 30—40 12—17 40—60
[T1oa61 TOMaTa 30—35 10—15 35—50
Ha 1m cena
CeHo:
BUKHU C OBCOM 20—25 5—7 15—-25
KJIeBepa ¢ TUMO(heeBKOM 15—20 5—8 15—-25
JTIIOLIEPHBI 25—30 4—7 15—20

ArpoxuMmunyeckasi ciayxoa pacrnoJiaraeT mogo0HbIMU JaHHBIMU MPU-
MEHUTETHbHO K KOHKPETHBIM YCJIIOBUSIM BEIpAIIIMBAHUS BCEX CEIBCKO-
XO3SIACTBEHHBIX KYJBTYp, YTO MO3BOJISIET OIMpeaessTh HEeoOXoauMoe
KOJIMYECTBO TUTATEJIbHBIX BEIIECTB ISl TOJYYEHMS ILJIaHUPYEeMOTO
ypoxasi JUIsl pa3IMYHBIX PETUOHOB CTPaHBI.

BbiHOC MUKpPO2JIEMEHTOB C YpOXaeM CeJIbCKOXO3SIMCTBEHHBIX
KYJABTYp COCTAaBIISICT JIMIIb MECATKA WJIM COTHU I'paMMOB Ha 1Ta, u
MOTPEOHOCTb BO MHOTHX M3 HUX MOXET MOJHOCTBIO YIOBJIETBOPSTHCS
3a CYET MOYBBI U BHECEHUs] OpraHWYeCKUX yIOOpeHUI, a Hepeako
TOJILKO 3a CYET 3amacoB B ceMeHax. Hampumep, mist popMupoBaHus
ypoxas pacteHus Iotpedssitor ¢ 1ra or 20 mo 250 r 6opa. BeiHoc
MapraHila ¢ ypoxaeM pas3JIMYHBIX KyJIbTyp Kojeosercsa ot 100 mo
700 r/ra, BBIHOC MeIU U3MepsieTcs JecsTKaMu rpaMMoB ¢ 1 ra, a [uH-
ka — ot 0,07 xr (kamycra) 10 1,5 (kapTodeab, ropunua) u 2,2 Kr (ca-
xXapHas cBekJja) ¢ 1 ra.

OnHako y KyJabTyp, 0ojiee TpeOOBaTEIbHBIX K HATUIUIO MUKPOIJIe-
MEHTOB, MOXET MPOSIBISATHCS UX HEJOCTATOK Ha IMOYBaxX C HU3KUM CO-
JepXkKaHueM AOCTYIHBIX ISl pacTeHuit opm. IlpumeHeHUE MUKpPO-
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3JIEMEHTOB B BUE COOTBETCTBYIOIINX MUKPOYIOOPEHUI B 3TOM cllyyae
MOXEeT 3HAUMTEJbHO MOBBICUTh YPOXKall CeIbCKOXO3SIMCTBEHHBIX KYJIb-
TYyp Y YJIYYIIUTh Ka4eCTBO MOJy4aeMOl MPOAYKLIMU.

Takue MakpoajJeMeHThI, KaK KaJblIMii, MaTHUI 1 cepa, OOBIYHO CO-
nepxkarcsl B OOJBIIMHCTBE IMOYB B KOJMWYECTBAX, MTOCTATOUHBIX IJISI
obecrnieyeHus pacTeHuii. Kpome Toro, nx BHOCSIT B IOYBY C MEJIMOPH-
PYIOIIIMMM MaTepuaiamMu (M3BECThIO U TUIICOM), a TaKXKe OHU BXOIST B
COCTaB OPraHUYECKUX U MUHEPAJIbHBIX YI0OPEHUIA.

JLtst yaydieHus MUTaHusl CeJIbCKOX03IMCTBEHHBIX KYJIBTYP B TOJie-
BBIX YCJIOBMSIX dJallle BCero HeoOXOomuMMoO BHeceHHe a3oTa, (pocdopa u
Kajus.

B ycrnoBusix uHTeHCHU(UKAIIMN CEIBCKOTO XO3SIHCTBa POCT ypoXkKaeB
COIPOBOXKIAETCS YBEIWYCHHEM BBIHOCA BCEX 3JIEMEHTOB IMTAHUS.
PaciumnpeHue mpor3BocTBa BBICOKOKOHILIEHTPUPOBAHHBIX Oe30a11acT-
HBIX CJIOXXHBIX MMHEPaJIbHBIX YAOOPEHUI COKpallaeT MOCTYIUIEHUE C
HUMU B MOYBY TaKHUX 3JEMEHTOB, KaK KaJIblIUii, cepa. DTO TOBBIIIAET
MOTPEOHOCTh BO BHECEHUU JJIs1 0O0ecrneyeHUs1 cOaJaHCUPOBAHHOTO -
TaHUs CEbCKOXO3SIMCTBEHHBIX KYJIbTYP HE TOJBbKO OCHOBHBIX 3JIeMEH-
TOB nuTaHus (a3oTa, pocdopa U Kanus), HO U IPYTUX MaKpPO- U MUK~
PO3JIEMEHTOB.

HeonuHakoBble KOJUYECTBEHHAs] MOTPEOHOCTh U MHTEHCUBHOCTH
MOTJIOIIEHUSI PACTEHUSIMU OTIEJbHBIX 3JEMEHTOB TMUTAHUS JOJKHBI
YUUTBIBATBCS TMPU pa3pabOTKe CHUCTeMbl IPUMEHEHUS YIOOpPEHMIA.
Oco0eHHO BaxKHO 00eCIIeUUTh OJIATONPUSITHEIC YCJIOBUSI TIMTAaHUS pac-
TEHUI C Hayajla BereTaluy M B MEePHUOIbl MaKCHMMAaJIbHOIO IOTIJIOIIe-
HUA.

DTO [MOCTUTAeTCSl COYETAHUEM Pa3JIUYHbIX CHOCOOOB BHECEHMUS
yI0OpeHUIi: OCHOBHOE JI0 TOCEBAa, MPU MOCEBE U B MOJKOPMKHU.

3amaua ocHo6H020 yOobpeHus — obecriedeHUe MUTaHUs PACTeHUM Ha
MPOTSDKEHUM BCEM BereTaldM, MO3TOMY MO ToceBa B OOJBIITMHCTBE
cllyyaeB TIPUMEHSIOT TOJIHYIO 03y OpPraHMYeCKMX YOOOpEeHUH M TOo-
TABJISIONIYI0 YacTh MUHEpalbHbIX. [Ipunoceeénoe ydobpenue (B PSIIKU,
Mpu Nocajke B JIYyHKU, THe3[a) B HeOOJIbIIMX J03aX BHOCST JJIsl CHa0-
KeHUS pacTeHWIl B HaYaJbHBIA TTEPUOM Pa3BUTHUS JIETKOMTOCTYITHBIMU
¢opMaMu TUTATEJbHBIX BEIIECTB, IIpexae Bcero gocdopom. s
obecrieyeHUsT pacTeHUi MUTATEJIbHBIMU 3JIEeMEHTaMU B Haubojee OT-
BETCTBEHHbIC MIEPUOIBI BeTeTallM TIPUMEHSIOT #00KOpMKU B TOTIOJIHE-
HHEe K OCHOBHOMY M MPUITIOCEBHOMY yno0peHuto. B HeKoTophIx ciyya-
SIX B MOJKOPMKM MOXHO BHOCHUTb 3HAYUTEJbHYIO YacTh OOIlEi T03bI
yIoOpeHuii, HalpuMep a3oTa MoJ 03UMble, XJIOMUAaTHUK U T. A. Beibop
CpoKa, crocoda BHECEHUST YIOOPEHUI U 33e KU X B MIOYBY 3aBUCUT
HE TOJBKO OT OCOOCHHOCTEH OMOJOTMU, MUTAHUSI U arpoTEeXHUKHU
KYJBTYP, HO M OT TOYBEHHO-KJIMMAaTUYECKUX YCIOBUH, BUIA U (DOPMBI
ynoOpeHus.
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Perynupys ycnoBus TUTaHUsS pacTeHUH IO TIEpUOIaM pOCTa B COOT-
BETCTBUM C UX MOTPEOHOCTBIO MyTeM BHECEHUs yI0OpeHMI, MOXKHO
HaIpaBJIEeHHO BO3/I€HCTBOBATh HA BEJIMYMHY YPOXasl U €ro KauecTBo.

2.5. PACTUTENbHAA AUATHOCTUKA NMUTAHNA
CENbCKOXO3AWUCTBEHHbIX KYNbTYP

1 KOHTPOJIS 3a MUTAHUEM CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp B Te-
YyeHHe BereTalu MCIOJb3YIOT METOJ PacTUTE]bHON AUarHOCTUKU —
ornpeaeaeHue 00ecreYeHHOCTU pacTeHU I MUTAaTeAbHBIMU 3JIEeMEHTaMU
10 UX COCTOSIHUIO (BHEIIIHEMY BUIY, TEMIAM POCTa U Pa3BUTUS) U XU-
MUWYECKOMY COCTaBY.

Ilpu susyasrvrHoil duaenocmuke 1O BHEIIIHEMY BUAY BCErO PaCTEHMUS
WJIM OTIEJIbHBIX €r0 OPTaHOB OIPEAESIIOT HEAOCTATOK WU M30BITOK
KaKoro 3JIeMEHTa MMTaHWS BbI3BAJT MOSIBJIEHME TE€X WJIM MHBIX BHEIITHUX
MPU3HAKOB YXYAIIEHUS COCTOSIHWS pacTeHuid. BusyanbHas 1MarHOCTH -
Ka MpeaycMaTpuBaeT TakKe MpoBeaeHe OMOMETPUYECKUX U3MEPEHU
(BBICOTHI, CHIPOI 1 CYXOil Macchl pacTeHU, TJIOIIAAN JIMCThEB, YMCTIa
MIPOAYKTUBHBIX CTEOJIe MIM COLBETUI U T. 1.), (eHOJOrMYEeCKUX Ha-
OtoaeHWIA 1Sl BBISIBJICHUSI IPUUYMHBI YTHETEHUS pacTeHuil (Hemocra-
TOK MUTaHUSI, MOpaxkeHue 0OJIE3HSIMU U MOBPEXAeHUE BPeAUTEIIMU,
HeOJIaroNnpUsITHbIE MOTOAHbIC YCIOBUS) U CPABHUTEIbHOI OLIEHKU PO-
CcTa U pa3BUTHUS HOPMAaJbHBIX U CTPAJAIOLIMX OT HEJOCTaTKa MUTAHUS
PacTeHUM.

Ilpu xumuuecxoii duaenocmuke ONMpPEnessIOT BaJOBOE COAECpXaHUE
MUTATEJbHBIX 3JIEMEHTOB BO BCEM PACTCHUM WU JUCTBIX (aucmosgas
duaernocmuka) TNO0 coJepKaHne HEOpTraHUUECKUX (POPM IMUTATETbHBIX
3JIEMEHTOB B PACTUTEIbHBIX TKAHSIX (MKaHesas OuasHOCMuUKa).

1St Kaxxaoro BUa pacTeHUI XapaKTepeH BIOJHE OmpeieeHHBIN
XMMUWYECKUU cocTaB. KpoMe Toro, 1si HOpMaJbHOTO pOCTa, Pa3BUTHS
1 GopMHpPOBaHUS YypoxKasi paCTEHMS TOKHBI MOAAEPKMBATH B CBOMX
opraHax M TKaHsSIX HEOOXOAUMYI0 KOHLIEHTPALIMIO JIEMEHTOB IMTUTaHUS,
U3MEHSIONIYIOCS] B TeYEHUE BereTaluu.

YcraHOBJIEHBI ONTUMAJIbHBIE YPOBHU COAECPXKAHUST 3JEMEHTOB TH-
TaHUSl B PACTEHUSIX U UX JIMCTbIX B OTAEJIbHbIE MEPUOAbl BereTaluu,
obOecreuurBalolye OJaronpusiTHble YCIOBUSI pocTa U (hOpMUPOBaHUE
BBICOKOTO ypoKasl XOpOoIIIero KadecTna (Tadir. 9).

ITpu HemocTaTKe KaKoro-jimdo MUTATEIbHOIO 2JIEMEHTA B ITIOYBE B
JIOCTYITHOU (hopMe ero KOHLIEHTpallMs B pACTEHUSIX MO CPABHEHMUIO C
ONTUMAaJbHbBIM YPOBHEM CHUXKAETCS, a MPU M30ObITKE IOBBILIAECTCS.
YeMm cujbHEe OTIIMYAETCS XMMUYECKUN COCTAB PACTEHMUIA OT OITH-
MaJIbHOTO, TEM B OOJIbLIEH CTEMEHU TPOSBISIOTCS HApYILIEHUE YCIIO-
BUU NMMUTAHUS U MMOTPEOHOCTDH B UX KOPPEKTUPOBKE C IMTOMOIIbIO yI100-
peHuit. XuMuueckasi 1MarHoCTUKa TMO3BOJISIET paHbllle, YeM BU3yaslb-
Hble HAOII0AEeHUSI, BBISIBUTh BO3MOXHbIE HAPYILLIEHUSI B MATAHUU pac-
TeHUI.
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9. OnTuMasbHOE BAJIOBOE colep:KaHue a3oTa, ¢ochopa u Kaimsi B pacTeHUsIX,
% Ha a0CONIOTHO CyX0e BEIeCTBO

Osumas Kymienue Hansemuas vacte 4,0—5,9 0,44—0,65 3,3—4,2

MIIEHUIIA TpyOxoBaHue JIuctes 3,8—5,0 0,40—0,52 2,5-3,3
Konomenne — » 3,0-3,6 0,22—0,39 2,6—3,2
LIBETEHUE

SIpoBast Kymienuve Hanmzemnasa gacts 4,0—5,5 0,39—0,57 3,3—4,4

MIIeHULA Tpy6koBaHue JInctes 3,5—-4,4 0,39—0,52 2,9-3,7
Kosomenue — » 2,9—3,0 0,35—0,44 2,5-3,3
LIBETEHUE

SumeHnb Kymenue Hanzemuas vacte 4,7—5,0 0,52—0,78  3,3—4,2
TpyOxkoBaHue Jluctbs 42—47 0,42—0,62 2,9—4,0
Kosomenne — » 3,0—-3,5 0,30—0,44 2,327
LIBETEHUE

Kykypysa Bexonsr Hanzemnas yacte 4,0—4,6 0,43—0,52 4,6—5,2
3—5 naucTheB To xe 3,0-3,6 0,30—0,65 2,8—3.3
6—10 muctheB, JlucTbs 3,8—4,0 0,35—0,57 3,2—4,2
BrimeThIBaHME » 3,5—4,0 0,30—0,52 3,3—4)2
MeTeJIK1

CaxapHas 4—6 nucThEB Jlvctest 5,2—5,5 0,44—0,52 4,1—6,0

CBeKIIa 10—18 nucTheB » 3,4—-3,7 0,33—0,37 3,5—4,5
CMBbIKaHUE Cpenuue nuctbs 3,6—4,0 0,33—0,40 3,0—5,0
PSIIKOB

[IpuMevyaHue. YpoxXailHOCTh 3epHa 31aKOB > 4 T/Ta, 3epHaA KyKypy3sl > 5, ee
3eJieHoit Macchl > 50, KOpHEIUIoNoB caxapHoil cBekJibl > 30 T/ra.

INocTynuBIIMEe B pacTeHHUS 3JIEMEHTHI MHHEPAJIbHOTO TUTAHUS B
BUIe KATUOHOB M aHWOHOB MCITOJIb3YIOTCS Ha CHHTE3 OpPTaHMYEeCKUX
COCIMHEHWH 1 o0ecTieueHNe pa3INIHbBIX (PU3NOIOTNIeCKIX (PYHKITHIA.
C yBeIm4eHHEeM YPOBHS MUTAHMS KaKUM-JTN00 HOHOM €T0 KOHIIEHTpa-
LIUSI B pacTEHMSIX B MUHEpaJIbHOM (hopMe TakKe BO3pacTaeT B OIpeic-
JIHHBIX TIpenenax. Tak, MOCTYNMUBIIMKA B pacTeHMS HUTPATHBIM a30T

BOCCTaHaBJIMBAETCS 10 * yXe B KOPHEBOIi CHCTEME, a aMMO-
HUMHBIN a30T OBICTPO UCIOJIB3YETCS Ha CUHTE3 OPTaHMYECKUX a30TUC-
TBIX COeAMHEHUI. 3HAUMTEIbHbIE KOJIMYECTBAa HUTPATOB OOHAPYXKMBa-
I0TCSI B HaJ3eMHBIX OpraHax pacTeHUi OOBIYHO JIUIIb MPU MOBBIILIECH-
HOM ypoBHe cHaOxeHUs1 a30ToM. [lornoieHHbIi KopHsIMu dochop (B

BUIE Tak>ke MHTEHCUBHO BKJIFOYAETCS B COCTaB OpraHuyec-
KHUX COCAMHEHUI M HaKaIlJMBaeTCsl B TKAHSX PAaCTEHUIl B MUHeEpasb-
HOIt (hopMe TOJIBKO MpY OOMJIbHOM TNUTaHUU. KoHIeHTpalusi Apyrux
MuHepanbHbIX noHoB (K*, Ca2*, Mg2* u 1p.) B paCTUTEILHBIX TKAHAX
oTpaxaeT cTelneHb O0eCNEeYEeHHOCTH PACTEHUIN COOTBETCTBYIOLIMMU
9JIEMEHTaMU.

IToBblillIeHHOE cofepKaHNe MUHEPAJIbHBIX COeAMHEHUI OTIEIbHbIX
3JIEMEHTOB B PACTEHMSIX MOXET HaOMIONaTbhCcs U TPU OrpaHUYCHUU
CHHTE3a OPraHUYECKHX BEIECTB BCIAEACTBUE HEIOCTaTKa APYTUX 3Je-
MEHTOB IMUTAHUS, MPOUYMX HEOJATONMPUATHBIX YCJIOBUI IJISI pocTa U
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pa3BUTHUS pacTeHUl (HeZOCTaTOYHAs OCBEIIEHHOCTb, HU3KHE TeMIlepa-
Typbl U T.J.), TIOpaxkeHusi ux OOJIe3HSIMU W TOBPEXICHUS BpPEIM-
TEJSIMU.

ITosToMy xumuyeckasi AUarHOCTUMKA HOJKHA 00si3aTeIbHO coye-
TaThCsl ¢ (PUTOMATONIOTUUECCKUMU U (PEHOJOTUYECKMMU HAOIIOACHUSI-
MM, a TaKXKe C OMpeleeHUeM MoKa3aTesleil pocTa U MacChl pacTeHUIA.
Heob6xonuMo ycTaHOBUTH 00eCIeYeHHOCTh, KAK MUHUMYM, TPEMS OC-
HOBHBIMH 3JIEMEHTaMU MUHEPAIbHOIO MUTAaHUS — a30ToM, hochopom
1 KanueM. ISl MpaBUILHOTO OCMBICIEHUST PEe3yJIbTaTOB XUMUYECKOM
MUAarHOCTUKU CJICAYeT YUYMTHIBATh BECh KOMILJIEKC BHEIIHUX W BHYT-
peHHUX (aKTOPOB POCTA U Pa3BUTUS PACTEHUM, CpeIN KOTOPBIX BaXK-
HO€ MECTO 3aHMMAIOT CBOMCTBA MOYBBI, ITOTOAHBIE YCIOBUS U TEXHOJIO-
I'vsl BO3ACNIBIBAHUS KYJIbTYP.

ITpu xuMHYeCKOl TMAarHOCTUKE aHAJIM3UPYIOT LIeJIble PACTEHUST WU
«MHIAKATOPHBIE» OpraHbl M TKaHM (B KOTOPBIX HaMboJIee YETKO IPO-
CJIeXKMBAETCs 3aBUCUMOCTb U3MEHEHUST XUMUYECKOTO COCTaBa OT YCJIO-
BUIi TIUTaHMSI) B CTPOrO YCTAHOBJEHHBIE CPOKU — B KOHKPETHBIE (he-
Hodasbl WK 3Tanbl OHTOreHe3a. HampumMep, nMpu XMMHUYECKON auar-
HOCTHUKE MUTAaHUSI O3MMBIX 36pHOBBIX KYJIBTYp IO BaJJOBOMY COJepKa-
HMIO 3JIEMEHTOB B (haze KyuieHus (3 JMCTa) U B Hayaje BBIXOJA B
TpyOKy (4—5 NMUCTheB) OEpyT BCIO HAA3EMHYIO YaCTh, BO BPpeMsI ITOJIHO-
ro TpyOKoBaHMsI OEpyT TPETUIL 1 YETBEPTHIA JIUCThS (CUMTasi CHU3Y), a
MpU KOJIOIIEHUU — LIBETEHUU B Ka4eCTBE MHAMKATOPHOIO OpraHa McC-
MOJIB3YIOT TIOJHO3pEsIble 3aKOHUMBIIME POCT, HO €Ille COXPaHUBIINE
3eJICHYI0 OKPACKy U aKTMBHO BEreTUPYIOLIME JTUCTh — BTOPOI U Tpe-
TUI (cuuTas CBEpXy).

st TKaHeBOI AMarHOCTUKU MCIIOJb3YIOT YaCTU pacTeHusl, borarbie
COCYIMCTO-MIPOBOSIICH cucTeMOli (CTe0J M, YepellKU, TJIaBHbIE KIJI-
KU JIMCTa), B KOTOPHIX CO/IepKaHWe HeopraHWYeCKuX (PopM MuTaTesb-
HBIX 3JIEMEHTOB HanboJjee pe3KO U3MEHSIETCS] B 3aBUCMMOCTHU OT UX CO-
JepXKaHWs B TTOYBE B JOCTYITHOM hopMe.

IIpaBuIbHBIA OTOOP pacTUTEIBHBIX IPOO UMEeT 0CO00 BaXXHOE 3HA-
YeHHUE MPU XUMUUYECKOM NMArHOCTMKE MUTAHMS CEIbCKOXO3SICTBEH-
HBIX KyJnbTyp. [Ipoba mosmkHa oTpaxkaThb TUIIMYHBINA COCTAB pacTeHUt
Ha obcienyeMoM ydacTke. 11 3Toro otéop cMellaHHBIX P00 IIPOBO-
JAT 13 OOJIBIIIOTO YMCIA PACTEHUI TTO IBYM AUMAroHaIsIM ydacTKa B yT-
peHHue Jachkl (HO He BO BpeMsl POCHI WM MOCje J0X/sl), u3deras 3ar-
pSI3HEHUSI pacTeHUI MOYBOii. B MpoU3BOACTBEHHBIX YCIOBUSX pasMep
YYacTKOB, C KOTOPbIX OTOMPAIOT OJHY CMEIIaHHYIO MpoOy, 3aBUCUT OT
MPUPOIHBIX U XO3INUCTBEHHBIX YCIOBUI 30HbI, IECTPOTHI TOYBEHHOTO
MOKpPOBa U yIOOPEHHOCTU TTOJIel, BUIA M TEXHOJOTUU BO3/E/IbIBAHUS
KYJBTYpPbl, COCTOSTHUSI TTIOCEBOB. Tak, ¢ BBICOKOMPOAYKTUBHBIX TMOJIEH
3¢pPHOBBIX 3JIaKOB, BO3IEIbIBAEMBIX TI0 MHTEHCUBHBIM TEXHOJIOTUSIM, B
OorapHbIX YCJIOBUSIX IIPU BBHIPOBHEHHOM CTe0JIeCTOe OIUH oOpasel U3
70—100 pacrenuit otoupator ¢ rromanu 30 ra, Mpu HEBEHIPOBHEHHOM
crebnecroe — ¢ 10 ra, a B ycloBusX opoieHuss — ¢ 1—3 ra B 3aBUCHU-
MOCTH OT IUTOIIAAM TTOJMBHOTO yJacTKa.
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OToOpaHHBIE IJISI BAJIOBOTO aHAIM3a pacTeHUs MPOTUPAIOT ChIPOi
BaTOU WM MapJieil IJ1s1 yaaaeHusl TIbUTK 1 TIP3, ONIPEIS/ISIOT ChIPYIO U
cyxyio maccy 100 pacrenmii. Cymky IpoBOISAT Ha BO3myxe, m30erast
MIPSIMOTO COJTHEYHOTO CBETA, WM B TepMOCTaTe TIpu TeMreparype 60—
80 °C. BoicylieHHbIC U U3MEIbYEHHbBIE 00pa3lbl MOMEIAOT B OAHKU C
MPUTEPTHIMU TIPOOKAMU WJIM B TOJMATWICHOBBIE IaKeThl, Tyda e
BKJIAABIBAIOT 3TUKETKY C HOMEPOM M ajpecHoil crpaBKoil. OOpasiibl
cpazy InepenamT B arpoOXMMUYeCcKHe J1abopaToprM, OCHAILIEHHbBIE COOT-
BETCTBYIOIIMMU MPpUOOpaMU U 00OpyIOBAaHUEM, THE UX aHATU3UPYIOT
Ha cofepxKaHNe BAJIOBOI'O KOJIMYECTBA OCHOBHBIX 2JIEMEHTOB ITUTAHUS,
a Ipy HEOOXOAMMOCTU U MUKPOSJIEMEHTOB.

IIpu TKaHeBOIi IMAarHOCTUKE aHAJU3UPYIOT CBeXKe 00paslibl (31eCh
BaXXHO COXpPaHUTh HEM3MEHHBIMU HeOpraHudeckue OpMbl IUTATENb-
HBIX B3JIEMEHTOB) WIM (PUKCUPYIOT MpoObl B TepMOCTaTe B TeYeHUE
40 muH nipu Temirepatype 90—100 °C mrst mpekpaliieHUs AeITeIbHOCTA
¢epMEeHTOB, a 3aTeM BBICYLIMBAIOT. AHAIU3 PaCTUTEIbHBIX P00 MpPo-
BOJSIT HEMOCPEACTBEHHO B ITOJIe WU JIaOOpaTOpUMM XO3SIMCTBAa C UC-
MOJIb30BaHUEM 3KCIIPecC-1adb0opaTopuii, BHIITYCKAEMbIX MPOMbBIIIICH-
HOCTBIO, JIM0O0 OTIPABISIOT B JIAOOPATOPUM arpOXMMUYECKON CIIyXKObI.

IIpu aHamM3e 3KCIpecc-MeTogaMU UCIIONB3YIOT CPe3bl TKaHEel MH-
MUKATOPHBIX OPTaHOB WJIM BBIXKATBIM M3 HUX COK, WU BBITSLKKY B YK-
cycHoIt kucnoTe. 11 ornpeesieHrsT HUTpaTOB, HEOPraHWYECKUX (hopM
docdopa, kanusg v APYrux 3JeMEHTOB MPUMEHSIOT peakiuu, Mpu Ko-
TOPBIX 00pa3yIOTCs OKpallleHHbIe MPOayKThl. MHTEeHCMBHOCTh 00pa3y-
IOLIENCSI OKpPacKU OTpaXkaeT KOHLEHTpalLUIO OIpeAeeHHOIo HOHa.
ITonyyeHHyI0 B XOle peakllMM OKpacKy cpe3a WM CoKa pacTeHU
CPaBHUMBAIOT C LIBETHOM CTAaHJAPTHON IIKaJIOW 1 OLIEHMBAIOT B Oajuiax.
Tax, a5 onpeaeneHUsI HUTpaTHOTO a30Ta B paCTUTENIbHBIX Cpe3ax Uc-
MOJIB3YIOT PacTBOp IMdeHWIaMMHA B KOHLIEHTPUPOBAHHOW CEpHOM
KUCJIOTe, 00pa3ylollnii MpU peakllMy C HUTpaTaMUu TMPOIYKT CHUHEro
1BeTa. BrImmyckaercs Takke crieliMajibHas MHIMKATOpHAs OyMara st
omnpeneacHUsT 00eCeYeHHOCTU pacTeHuil azotoMm. Ilpu HaHeceHUM
KaIlld COKa WIM MPUWIOKEHUN cpe3a MHAMKATOPHOIO OpraHa pacTeHM
Ha MSTHO C peakTMBaMu Oymara mproOpeTaeT po30BYIO OKpacKy, MH-
TEHCUBHOCTbH KOTOPOI MPOIOPLMOHATbHA COAEPKAHMUIO HUTPATOB.

B xadecTBe npuMepa pacCMOTPUM ITPOBEACHNUE HETTOCPEACTBEHHO B
oJie KCITPecC-AMarHoCTUKNA 00eCedeHHOCTH a30TOM O3UMBbIX 36 PHO-
BBIX JIJISI OTIpelieSIeHNsI 11e1eCO00pa3HOCTY U 103 a30THBIX MOJAKOPMOK,
SIBJISIIOLLIMXCSI BaXKHBIM 3JIEMEHTOM TEXHOJIOTUM BO3IEIbIBAHUST 3TUX
KyJbTyp. PaHHME a30THBIE MOAKOPMKU HEOOXOAUMBI JJIs1 MOBBIILIEHUS
ypoxasi 3epHa, a o3IHNe — colepKaHus B HeM OeJika (M KJIeHKOBUHbI
B 3€pHe TMIIeHUb). JIMarHOCTUKY MPOBOMAST B yTpeHHee BpeMs (¢ 8 10
114, HO He TOCJe JOXIsI) B COOTBETCTBYIOIIME (heHOoda3bl pacTeHUt
COIJIACHO yKa3aHUsIM, MPeACTaBIeHHBIM Ha O1aHKe (puc. 6).

CHauvaJa 3aIloJHSIOT aApecHyI0 YacTh OJaHKa, MOTOM IO JUaroHa-
JI1 00CIeAyeMOro yJyacTKa 4epe3 paBHbIe ITPOMEXYTKU oTouparoT 70—
100 pacrenuii. 3atrem u3 HUX (GOPMUPYIOT cpeaHuii odbpasel U3 20 Tu-
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MMUYHBIX pacTeHWI. BpUTBOI1 UK CKaJIbIIeieM Ha TIPEeAMETHOM CTEKJIe
BBIPE3AIOT YYacTOK CTeOJIs1 5 MM B ciieAytolue ¢as3bl: KYIIEHUsI — He-
MOCPEICTBEHHO HaJl Y3JI0M KYIIEHMS; TPyOKOBaHUsI, KOJOIIEHMS, 1IBe-
TeHUSI — COOTBETCTBEHHO B IIEPBOM, BTOPOM U TPEThEM MEXIOY3IHUSIX.
Ha cpe3 numnerkoii (He Kacasicb HOCUKOM IMHUIIETKU cpesal) HaHOCST
TOJIBKO OJIHY KaIlIl0 peakTHBa, HAKPbIBAIOT €€ BTOPHIM IPEAMETHBIM
CTEKJIOM U CAAaBIMBAIOT 00a crekia naibiaMu. [1o obGpasoBasiieiics
OKpacKe yCTaHaBJIMBAIOT 0aJlJ1 00eceYeHHOCTU pacTeHus1 a3oToM. I1o-
JOOHBIM 00pa30M aHAJIM3UPYIOT BCE pacTeHuUs cpeaHeit mpoOkl. ITomy-
YeHHbBIC JaHHBIC 3aITMCHIBAIOT B OJIaHK U PaCCUMTHIBAIOT CPEIHUIN OaILT
IJIST yyacTKa.

IIpumep. M3 20 tunuunbix pacteHuii 10 cpe3os momyywin | 6amn, 7 cpe3oB — 2,
3 cpesa — 3 6ayuta. CpeqHeB3BellIeHHbIN 0all 00eCreueHHOCTU a30TOM COCTaBUT:

+ -+

ITo cpenHemy Oally, MOJB3YSICh TAOJIMUYKOM Ha 0OpaTHOI CTOPOHE
OyraHka (cM. puc. 6), yCTaHABIMBAIOT 11€J1€CO00PA3HOCTh MTOAKOPMKHU U
HEoOXOAUMYIO 103y a30Ta. 3aK/II0UeHUe 3alMChIBAIOT B JUIIEBOM YacTU
OylaHKa.

IIpu omnpeneseHUM HAUTPATHOTO a30Ta C MCIIOJb30BaHUEM WHAMKA-
TopHoit 6ymaru «MHJAM» orbupaioT npoOy pacTeHUi OMMCaHHbIM
cnocobom. CkalbneseM uiu OpUTBOI pa3pe3aloT CTeOelb Momnepek B
COOTBETCTBYIOIIEM yyacTke. HagaBuB manblieM (MM MUHLETOM) CTe-
OeJIb BBIIIE Ccpe3a MO TMOSBICHMUS COKa, MPUKIANbIBAIOT CPe3 K IUCKY
MHIUKaTopHOU Oymaru. IlosiBUBIIIYIOCS Ha OyMare oKpacKy CpaBHUBaA-
IOT ¢ IIpuaraeMoi IIKaJoil M yCTaHaBJIMBAIOT Oajul 00eCceYeHHOCTU
pacTeHus1 a30ToM. PaccuuThIBAIOT CpedHMIA Oajul sl O0CIeayeMOoro
yJacTKa M MO TabJjuile OMpelnessioT 1eJ1ecoo0pa3HOCTh MPOBEACHUS
MMOAKOPMKHM 1 03y a30Ta.

B coBpeMeHHBIX 3KCIpecc-1adopaTopusX MPUMEHSIOT MOTEHILIMO-
METPUYECKUI METOH OIpelaejeHus] HUTPATOB (C HMOHOCEIEKTUBHBIM
3JIEKTpoAOM). BBINMycKalT Takxke KOMMAaKTHbIe HUTpaTOMephl ¢ 000-
3HaUeHHUEM pe3yJIbTaTOB aHAJIM3a Ha LIUMPOBOM 3JIEKTPOHHOM TabJio.

Wcnonb3oBaHue METOIOB PACTUTEJbHON JMArHOCTUKU IMO3BOJISIET
OIEepPaTUBHO OLICHUTb YPOBEHb OOECIIEUEHHOCTU CEIbCKOXO3SIMCTBEH-
HBIX KYJBTYP MUTATSJbHBIMU 3JIEMEHTAMU U TIPUHATH HEOOXOAUMBIE
Mephl 7151 YCTpaHEeHUs MX HelocTaTka. BaxkHoe mpakThuueckoe 3Haue-
HHE METOAbl PaCTUTEIbHONM MMAarHOCTUKM MMEIOT B OBOIIEBOICTBE,
0COOEHHO B 3aIlMIIIEHHOM TpyHTe (TIe BO3MOXHA KOPPEKTUPOBKA TTH-
TaHUs KyJbTYp B TeUeHHE BereTalliM IMPOBEIcHUEM MTOIKOPMOK COOT-
BETCTBYIOIIMMM BUJAMU YOIOOpeHUit), U B IUIOJOBOACTBE (IJIs1 KOPPeK-
TUPOBKU CUCTEMBI YAOOPEHUSI MHOTOJETHUX KYJIBTYP B MOCJEAYIOIIUE
TOBI).

OauH U3 2JIeMEHTOB PAaCTUTEIbHON IMArHOCTUKU — ONpeaesieHue
HUTPATOB C MOMOIIbIO KCITPECC-METOIOB — HallleJl IIUPOKOoe TIpuMe-
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HEHUE B CHUCTeMe KOHTPOJIS 32 KAYeCTBOM OBOIIIEel, OaXueBoil MPOIyK-
LIMA U KOPMOB C 1I€JIbI0 YCTaHOBJEHUSI UX COOTBETCTBUS MpeaeabHO
JornyctuMbiM KoHuUeHTpauusim (ITIK) comepxkaHusi HUTpaToB Mpu
cepTuUKaIIN.

Konmpoavnoie éonpocol u 3adanus

1. Ykaxure comepxkaHue BOAbI U CYyXOrO BELIECTBA B OCHOBHBIX BHIAX CEJIBCKOXO-
3MCTBEHHON MpoayKuuu. YTo 03HAYAIOT TEPMUHBI «BJIAXXKHOCTh, Oa3MCHAs M OTPaHU-
YUTEIbHAS HOPMBI BIAXHOCTH»? 2. OXapakTepu3yilTe COAePKaHMe OPraHMYECKUX CO-
eIVMHEHMI, OMPEACIISIONINX Ka4eCTBO IMPOIYKIIMA OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX
KYJbTYp (3€PHOBBIX 3J1aKOB, 3¢pPHOOOOOBBIX, MAaCIMYHBIX KYJIbTYpP, KOPHE-, KIyOHEII0-
ITOB, JIyOSTHBIX, KOPMOBBIX M OBOIIHBIX). 3. KakoB ajeMeHTHBIN cocTtaB pacteHuii? Ile-
peuncinTe 0e3yCIOBHO HEOOXOMUMbIE PACTEHUSIM MAaKpO- U MUKPO3JIEMEHTHI M1 OCHOB-
Hble UX (pusnogornyeckre GyHKIUU. 4. B ueM cOCTOST OCHOBHBIC Pa3Iudusl B DJICMEH-
THOM COCTaB€ TOBAapHOIl M HETOBApHOM YacTeil ypoxKaeB OCHOBHBIX BUIOB CEIbCKOXO-
3MCTBEHHBIX KynbTyp? 5. Kakast CBA3b CylIecTByeT MEXIy CTPOCHHEM KOPHEBOI
CHCTEMBI U TOTJIOIIEHNEM PAaCTEeHUSIMM TTUTATEeIbHBIX BEIECTB M3 MOYBbI? B yem 3ak-
JII0YAETCS POJIb KOPHEBBIX BOJOCKOB? 6. [ToyeMy IMOIJIOIIEHE U TPAHCIIOPT MUTATEb-
HBIX BEIIECTB CBSI3aHbI C AbIXaHHWEM U (DOTOCUHTE30M, OOMEHOM BEILECTB Y PACTEHMIA?
7. YeM 0OBICHSIETCS M30MpATEIbHOE MOIIOIIEHNE 3JIEMEHTOB MUTAHUSI PACTCHUSIMU U
nposiBicHue (PU3MOI0rndeckoil peakuuu coseit? 8. Kakoil mutaTeabHbIA pacTBOP CUM-
TaeTcsl ypaBHOBelIeHHBIM? YTO Takoe CHMHEPIrM3M M aHTaroHu3sM uoHoB? 9. Kakosa
poJib (DAaKTOPOB BHEIITHEW Cpelabl W MOYBEHHBIX MMKPOOPTaHM3MOB B IUTAaHUM pacTe-
Huit? 10. Kak BIUSIOT yCJIOBUSI TTUTAHUS OTACIBHBIMU MaKpo- U MUKpPO3JIEeMEHTaMHU Ha
pPOCT, pa3BUTHE U MPOAYKTUBHOCTDL pacTeHuit? 11. Kak BIUSIOT YCIOBUS MUHEPAIbHOIO
MMUTAHUSI PAaCTEHMII Ha KayecTBO moJjyyaemoit mpoaykumu? Yro Takoe cepTuduUKaivs
pacTeHUEBOMAYECKOM MPOAYKLMU U KTO ee mpoBomut? 12. KakoBo COOTHOIlIEHHE B XO-
3sMICTBEHHOM BBIHOCE a30Ta, ¢hochopa M Kajvss OCHOBHBIMU CEJIbCKOXO3STIICTBEHHBIMU
KynbTypamu ? KakoBbl pasMepbl MOTPeOJICHUST 3TUX OCHOBHBIX 2JIEMEHTOB MUTAHUS Ha
eAVHUILY YpoXasl pasIudHbIX KyJabTyp? 13. YKaxkuTe NpPUMEpHBI BBIHOC OCHOBHBIX
3JIEMEHTOB MMHUTAHUS CO CPEAHUMHU YPOXKASIMU BEAYLIUX CEIbCKOXO3SMCTBEHHBIX KYJIb-
Typ IPUMEHUTEIBHO K 30HE 00CTykuBaHus. 14. B 4ueM cOCTOSIT OCHOBHBIE OOIIME 3aKO0-
HOMEPHOCTH B IOTPEOJIEHNHU 3JIEMEHTOB IIUTAHUS pacTeHUsIMHU B xome Beretauun? Kak
YUUTHIBAIOT OCOOCHHOCTH ITUTAaHMS KYJIBTYp TIpU MpUMeHeHUH ynobpeHuii? KakoBbl 3a-
JTa9 OCHOBHOTO, ITPUITOCEBHOTO YIOOpeHUsT U MoakopMokK? 15. Kakue MeTomsl pacTu-
TEJIbHON MTUArHOCTUKU MCIIOJIB3YIOT IS OLICHKU O00ECIIEeYeHHOCTH CEJIbCKOXO3SIMCTBEH-
HBIX KYJIBTYD 2JIeMEHTAMU IUTAHUS U OIpeaeeHUs MOTPEOHOCTH B yI0OpeHUsIX?



3 ArPOXMMNYECKME CBOUCTBA
masa | U NNOAOPOAME NOYBbI

3.1. COCTAB U NOIrMOTUTENbHASA CMMOCOBHOCTb
no4Bbl

Teepnast ¢a3a nousbl. BkiroyaeT B ce0s1 MMHEPAJIbHYIO M OpraHUYECKYIO
yactu. OKOJIO TIOJIOBUHBI COCTaBa TBEPHO (ha3bl MIPUXOMUTCS Ha KUCIIO-
por, ofHa TpeTh — Ha KpeMHUi, okoso 11 % — Ha amoMUHMIA 1 KeJ1e30 1
JvtTs 6—7 % — Ha ocTalTbHBIe 3JIeMeHTRI. PaccMoTpiM cpeTHMin XuMudec-
KU (3JIEeMEHTHBII) cocTaB TBepaoi (a3bl mouskl (110 A. I1. Bunorpanosy).

Dnemenm % Dnemenm % Dnemenm %
Kucnopon 49,0 Bapuii 0,05 Tasmii 10-3
Kpemuwnii 33,0 CrpoHLuii 0,03 O1noBo 10-3
Amomunuit 7,1 LupKoHuit 0,03 Kob6anbT 8-10~*
Keneso 3,7 ®drop 0,02 Topwuit 6-10~*
Vriepon 2,0 Xpom 0,02 MBILIBSIK 5-1074
Kanbuuit 1,3 XJ10p 0,01 Non 5-10~*
Kanuit 1,3 Bananuii 0,01 Lle3uit 5-10~4
Harpuit 0,6 Py6unuit 6-10-3 MonubaeH 3-10~4
Marunit 0,6 HuHk 5-103 YpaH 1-10~*
Bomopon 0,50 Lepuit 5-10-3 Bepwuinit 10—
Turan 0,46 Hukenn 4-10-3 [epMaHMit 104
A3zoT 0,10 Jutuit 3-10°3 Kammuii 5-10°3
®Docdop 0,08 Menb 2-10-3 CeineH 1-10-¢
Cepa 0,08 Bop 1-1073 PryTh 10-6
Mapraserr 0,08 CBuHeI| 11073 Pajumit 8-10-1

B nouse o cpaBHeHMIO ¢ 1uTOCdepoii (TBepaas 000J09Ka 3eMHOM
Kophl) B 20 pa3 6omblie yriaepona u B 10 pa3 0oJblile a30Ta, 4TO CBA3a-
HO C NESITeJIbHOCTBIO KMBBIX OPraHU3MOB, IPEXIE BCEr0 PacTeHMIA.
ABOT IpPaKTUYEeCKH ITOJHOCTHIO CONEPKUTCS B OPraHMYECKON 4YacTh
MOYBHI, yriiepo, docgop, cepa, KUCIOPOI U BOAOPOI — KaK B MUHE-
paJbHOM, TaK M B OPTaHMYECKOM, a OCTaJIbHBIE YKa3aHHbIC B TaOIMIIEe
3JIEMEHTHl — B MUHEPATbHOMN 9aCTH TTOYBHI.

MunepanbHas 9actb mousbl. Cocranisier 90—99 % macchl TTOYBHI U
WMEEeT CJIOXHBI MUHEPAIOTUUECKUN M XUMHWUYeCKuil coctaB. [lo xu-
MHMYECKOMY COCTaBY ITOYBEHHBIE MUHEPAITBI TIOAPA3MEISIIOTCS Ha KPEeM-
HEKHCJIOPOIHBIC M ATIOMOKPEMHEKMCIIOPOIHBIE COSTMHEHUS, WM CH-
JIMKATBl U aJioMOCWIMKaThl. KpoMme TOro, B COCTaB TOYBBI BXOIST
aMop(dHBIe U KPUCTALINYECKME THIPOKCHUABI aTIOMMHUS, Xejne3a U
KpPEMHMUS, a TaKXKe pa3IndHble MUHEpaJIbHbIE COJIN.
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HauGonee pacnpocTpaHeHHBI B TOUBE NIEPBUYHBIN KPEeMHEKHCIIO-
poaHblii MuHepan KBapll (SiO,, IMOKCUA KPEeMHUSI) COAEPKUTCS TIpe-
MMYLIECTBEHHO B Buae vactull necka (ot 0,01 go 1 MM) 1 nbuid (OT
0,001 mo 0,05 mm). ComepxkaHWe ero Bo BCeX IToUBax IMpeBbimaet 60 %,
a B Hambosee Jerkux (rmecuaHbix) — 90 %. KBapil otiamgaeTcst 60Jb-
IO MEXaHUUYECKOU MPOYHOCThIO U YCTONYMBOCTBIO K BHIBETPUBAHMUIO,
BeCbMa MHEPTEH U B OOBIYHBIX YCJIOBUSIX HE YU4aCTBYeT B XMMMUYECKUX
peakuMsIX U COPOIIMOHHBIX TpolIeccax B MOYBE.

IlepBuYHbBIE AIOMOCHJIMKATHBIE MUHEpaabl (IOJEBbIE INMAThl U
CTIOAbI) OOBIYHO TIPMCYTCTBYIOT B TOYBE B BMIE YaCTHUI[ NbUIM M
pexe — B Buge wincthix (< 0,001 mm) vactun. Iupoko pacrpoctpa-
HEHBI KaJMeBble Y HaTPHUEBO-KaJIbIIMEBbIC TTOJIEBbIC LIMAThl (OPTOKIIA-
3bl M TIJIAaTMOKJIA3bl), B MEHBIIEH CTENeHN — KaJIMAHAS U JKeJIe3UCTO-
MarHe3uajbHasl CJo[bl (MyCKOBUT U OUOTUT). DTU MUHEpPAJbI, TTOCTe-
MEHHO pa3pylliasiCh, CAYXKAT pe3ePBHBIM UICTOUHMKOM KaJIusl, KaJabLIUs,
MarHus 1 xeJjesa JJisl paCTeHUA.

BropuuHble, WM TIUHUCTBIE, MUHEpPaIbl, 00pa3ylolInecs B IMpo-
1iecce BBIBETPUBAHUS U MMOYBOOOPA30BAHUS TIPU U3MEHEHUHN TOJIEBBIX
LLITATOB U CJIIOJI, HAXOASTCS B TIOYBE MPEUMYIIECTBEHHO B BUIE MEJIKO-
JUCIIEPCHBIX MIUCTHIX U KomouaHbiX (< 0,0001 mm) wactuil. ITo cBoeit
XUMUYECKON MPUPOJE OHU OTHOCSITCS K TMAPOATIOMOCUIKATAM, a I10
CTPOCHUIO KPUCTANTMYECKON pEeIeTKU, CTeTIEHU AMCIIEPCHOCTU ITOJ-
pasnesIsIIoTCs Ha TP IPYMIIbI: KAOJIMHUTOBYIO, MOHTMOPWIIOHUTOBYIO
u ruapocaoasl. OHU COCTOAT INIABHBIM 00pa3oM U3 KPEeMHMUSI, aJTIOMU-
HUSI, KUCJIOpOAa U BOJOPOAA, HO B HEOOJbIIOM KOJIUYECTBE CoAepkKaT
TaKKe KaJbLUA, MAarHUM, KW, XXeJIE30 B MOTEHIIUAJIBHO AOCTYITHOM
pacteHusiM ¢opMme. OHM 00J1aaa10T OOJIBIIION CYMMapHOU MOBEPXHOC-
ThIO 1 BBICOKOM MOMIOTUTENIHHOM CITOCOOHOCTBIO, TTPU 9TOM TPEXCIIOM -
Hble MUHEpAaJIbl TPYMHITbl MOHTMOPUJIJIOHUTA CITOCOOHBI K HAOyXaHUIO U
001a1at0T HauOOJIbIIEH TTOMIOTUTENBHOM CITOCOOHOCTHIO.

B cocrtaBe TBepmoit ¢a3bl MOYBHI BCerma MPUCYTCTBYIOT B CpaBHU-
TeJIbHO HEOOJIbIIOM KOJIMYECTBE TPYIHOPACTBOPUMEBIE cOIU (pocopHOit
KUCIIOTHI ((hocdaThl KalbLvsI, MAaTHUS, Kejie3a U aJllOMUHUS), a B HEKO-
TOPBIX IMOYBAX MOXET CONEPXKATHCS 3HAUMTEIBHOE KOJIMUYECTBO Majiopa-
CTBOPMMBIX KApOOHATOB KaJIbLIMSI, MAaTHUS U CyJb(daTa KaabIIus.

B nouBe mMoCTOSIHHO MPOTEKAIOT MPOLIECCHl MPEBPALEHUS TPYIHO-
pPacTBOPUMBIX COCIMHEHUI B JIETKOPACTBOPUMBIE, OoJjiee JOCTYIHBIE
pacteHusiM. OJHAKO OTHOBPEMEHHO IMPOUCXOASIT U OOpaTHbIE TPO-
LIECCHI.

PaznuuHble rpaHygoMeTpuyeckue (ppakiiM¥ TMOYBBI Pa3IMYaroOTCs
He TOJIBKO 10 pa3Mepy YacTull, HO U UMEIOT TaKXKe HeOAMHAKOBbIE MU-
HEPAJIOTMYECKUN U XUMUYECKUI COCTABbI, a CJIEAOBATEIIbHO, U COIEP-
JKaHUe 2JIEMEHTOB IMUTAHUS.

B Gosee KpyImHBIX YyacTUIaX MOYBHI (ITECOK M KPYITHAasl MbLIb) Tpe-
00JlagaloT KBapll M IOJIEBBIE IIIATHI, IO3TOMY TaKMe YaCTHMIIbI XapakK-
TEPU3YIOTCS BBHICOKMM KOJUYECTBOM KPEMHMSI, HO COAEpPXKAT MEHBIIIE
JIPYrux 3JeMeHToB (Tabu. 10).
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10. IIpumepHbIii XMMHYECKHIT COCTAB PA3HBIX TPAHYJIOMETPHYECKUX (DPAKIMIA MOYBbI

Du3nIeCKUil MecoK:

1,0—0,2 43,4 0,8 0,8 0,3 0,3 0,7 0,02

0,2—0,04 43,8 1,1 0,8 0,4 0,1 1,2 0,04

0,04—0,01 41,6 2,7 1,0 0,6 0,2 1,9 0,09
dusnueckast TIMHa:

0,01—0,002 34,6 7,0 3,6 1,1 0,2 3,5 0,04

<0,002 24,8 11,6 9,2 1,1 0,6 4,1 0,18

B cocraB ¢pusnueckoit rmunHbl (< 0,01 MM), IpencTaBIeHHON cpel-
HEW U MEJIKOW MbLIbI0, MEJKOIUCIIEPCHBIMU WJIWCTON M KOJUIOUIHOM
dpakusIMu, BXOAAT MPEUMYIIECTBEHHO BTOPUYHBIE aTlOMOCWIMKAT-
Hble MUHEpaJbl. B 3TUX (paklusgx conepXUTCs OOJbIIE ATIOMUHUS U
KeJe3a, a Takke KaabliMsl, MarHus, Kajius, HaTpus, ¢ocdopa u Apyrux
3JIEMEHTOB NMUTAaHUS pacTeHuid. [1o3ToMy TsKenble Mo TpaHyJIOMeTpH-
YeCKOMY COCTaBY INIMHUCTBIC U CYTIIMHUCTBIC TIOUBBI, B KOTOPBIX OOJIb-
1lIe WJIMCThIX U KOJUJTOUAHBIX YacTull, Ooraye, 4yeM IecuyaHble U Cyrec-
YaHbIe, 3JICMECHTAMU TTUTAHUS.

MenkomucniepcHble MUHEPaIbHBIC YaCTUIILI TMOYBHI (COmepsKalie
MJIMHUCTBIE MUHEPaJIbl) BMECTe C OPraHUYEeCKHUM BEIIECTBOM O0YCIOB-
JIUBAIOT aICOPOLIMOHHBIE MPOLIECCHI B [TOUBE, €€ MOTJIOTUTEIbHYIO CIIO-
COOHOCTD, KOTOpasi UTrpacT BaskHYIO POJIb MIPU B3aUMOACHCTBUM yI00-
peHuit ¢ mouBoil. CiegoBaTebHO, OT TPAHYJIOMETPUUECKOTO COCTaBa
ITOYBHI 3aBUCIT MHOTHE BaXKHBIE €€ arpo(r3nyecKre CBOCTBa (MOpU-
CTOCTb, BJIarOEMKOCTh, BOAOIIPOHUIIAEMOCTh, BO3MYIIIHBIA M TEIUIOBOM
PeXUMBI) U, KpOME TOIr0, colepXaHre KaJabllMsl, MarHus, Kaiaus, ¢oc-
dopa, XKeme3a M IPYTrUX BJIEMEHTOB IUTAHUS, ITOTJIOTUTENIbHAST CIIO-
COOHOCTB U Oy(epHOCTbD.

Opranuyeckoe BemecTBo MouYBbl. COCTaBIISICT TT0 Macce HEOObIIYIO
4yacTh TBEpAOU (a3bl, HO UMeeT BaxKHOE 3HAUYEHME ISl TIOAOPOIUS
MOYBHI U TUTaHUs pacTeHuit. ComepkaHue OpraHMYECKOro BeleCTBa B
mouBax kosebnercsa ot 0,5—3 % (B AepHOBO-IOA30JUCTEIX TTOYBAX U
ceposemax) 10 10—12 % B TMIMYHBIX YepHO3eMax (Tabi. 11).

OpraHudeckoe BelIECTBO MTOYBBI MIPEACTABIIEHO B OCHOBHOM (Ha 85—
90 %) TyMyCOBBIMHU BEIlIECTBAMU — T'YMMHOBBIMM U (DYJIbBOKMCIOTAMH —
BBICOKOMOJICKY/ISIPHBIMU a30TCOACPXKAIIUMM COSIUHEHUSIMUA CHIeLIM(pU-
YeCKOi MPUPOABI U JIMIIb HEOOJbIIAs YaCTh — HEryMU(UILIMPOBAHHBIMU
OCTaTKaMM PaCTUTEIBHOIO, MUKPOOHOTO 1 KMBOTHOT'O TIPOMCXOKIECHMSI.

PaznuuHble TUMB MOYBBI OTJIMYAIOTCS HE TOJBKO IO 00IleMy CO-
JIep>KaHUI0 TyMyca, HO U MO €ro cOCTaBy U cBoiicTBaM. Tak, B rymyce
JIEPHOBO-TTOA30JIMCTBIX TTOYB OTHOIIIEHNE TYMUHOBBIX KUCJIOT K (PYIThb-
BokucaoTaM coctasisier 0,4—0,6, a B ryMyce 4epHO3eMOB — 1—1,5 n
oosiee. KpoMe TOoro, ryMMHOBBIE KMCIOThl YePHO3EMOB MEHee AUCIEP-
CHBI U UMEIOT 0oJiee CIIOKHOE CTPOeHUE. DTO B 3HAUUTEJIbHON CTeTIEH!
00ycnoBaMBaeT OOJBIIYIO ITOABUKHOCTh U CIIOCOOHOCTb K MUKPOOHO-
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11. Conepxanue rymyca B ocHOBHbIX THNax nous (mo U. B. Tiopuny)

JlepHOBO-TION30TMCTAs 0,5—3 53 80—120
Cepas JiecHasl OIOA30JICHHAsT 4—6 109 130—300
YepHozem:
BBILLIEJOYECHHBIN 7—8 192 500—600
TUIUYHBIIA 10—12 224 650—800
O0OBIKHOBEHHBII 6—8 137 400—500
FOXKHBIN 4—5 — 300—350
TeMHo-KalTaHOBast 3—4 99 200—250
KammranoBast 1 cBeTJIO- 1,5—3 — 100—200
KalllTaHOBasI
Ceposem 1-2 37 50
Kpacnozem 5—7 153 150—300

JIOTUYECKOMY Pa3JIOKEHUI0 OPraHNYeCKOro BEIIeCTBA IePHOBO-TI030-
JINCTHIX TOYB, YeM YEPHO3EMOB.

O6uMii 3amac Tymyca B ITaXOTHOM TOPU30HTE IOYB C HEBBICOKUM
ero cojpepxxaHueM (Cepo3eMHBIX U AEPHOBO-MOI30JIMCTHIX) COCTABIISET
20—50 1/ra, a yepHodeMoB — 150—200 T/ra, a B METPOBOM CJIO€ COOT-
BeTcTBeHHO 50—120 u 300—800 1/ra.

Bonbiioe 3HaYeHNMe OpraHMYECKOTO BEIIECTBA TS TIOHOPOINS TTOYB
W TINTAHUSI paCTEHMI OTpenessieTcs cliemyommM. OpraHndeckoe Belle-
CTBO — BaXXKHBII UCTOYHHUK 3JIEMEHTOB ITUTAHUS IS pacTeHmii. B Hem co-
JIEPXKUTCS TIOYTH BECh 3aIlac a30Ta, MOITOMY IIOYBBI, Oojiee OGorarbie
OPraHMYECKUM BEIICCTBOM, OTJIMYAIOTCS M OOJIBIINM COACPKAHUEM a30-
Ta. B opraHnmueckom BellleCTBE HAXOAMTCS TAKKE 3HAUMTEIbHAS 4YacThb
cepol U (pocdopa, HEOONBILIOE KOIMUECTBO KAausl, KalblUsI, MaTHUS U
JIpyrux aneMeHToB. Ilpu ero MuHepanu3zanuu a3oT, pocdop, cepa u apy-
r've MUTaTe/IbHbIe 3JIEMEHThI MEPEXOAIT B YCBOSIEMYIO JIJISI pACTEHUI MU~
HepasbHYI0 (opMy. Comepxallyecss B IOYBE TYMUHOBBIE KHMCJIOTHI U
(DYITEBOKMCIIOTHI, a TAKKE YIVIEKUCIIOTA, 00pa3yIoIIasics TIPH Pa3IoKEeHIHN
OpPraHNYECKNX BEIICCTB M AbIXaHUH KOPHEH, OKa3hIBAIOT PACTBOPSIIOIICE
JIEHCTBYE Ha TPYTHOPACTBOPUMEBIC MUHEpaITbHEBIC COeTMHEHMST (hocdopa,
KaJTBIINS, Kalvsl, MarHusl. B pe3ybrare OHM MepeXOomsT B JOCTYITHYIO TS
pactenuii popmy. O6pasyrontuiicss CO, 4aCTUYHO BBIICISIECTCS M3 TIOYBEI
B atMoc(epy, yydliias BO3AYIIHOE TUTAaHUE PACTEHUIA.

HamomMHuM, 4TO IMOYBEHHBIN BO3IYyX OTIMYAETCS OT aTMOC(EpPHOro
MOBLIIIEHHBIM COJIep:KaHUeM NUOKCUIA yriepoja (B CpelHEM OKOJIO
1 %, unorna mo 3 % u Goylee) U MEHbBIIUM — Kuciopoaa. I1pu u30bi-
TOYHOM YBJIAXKHEHMU TIOYBBI U IUIOXOM aspauuu comepxkanue CO, B
IMOYBEHHOM BO31yXe MOBHIIIAECTCS, @ KOJIMYECTBO KUCIOPOAA CHUKACT-
cs 1o ypoBHS 8—12 % M MeHee, YTO OTPUIIATEIHLHO CKa3bIBaeTcs Ha
Pa3BUTHM PAaCTCHUI U MUKPOOPraHU3MOB. OT X0/a IIPOIIECCOB BBIBET-
PUBaAHMS M pa3pylIcHUS MIHEPAJIOB, Pa3IOXKEeHUSI OPraHUIECKOTO Be-
IIeCTBA B TIOYBE, BHECEHUS OPTaHMICCKUX 1 MIUHEPATbHBIX YIOOPeHMI
3aBUCHUT TIOCTYIUICHWE COJIeli B IOYBEHHBINM pacTBOp, SBISIOIIMICS
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HauOoJiee MOIBXKHON M aKTUBHOM YacThlo MOYBkl. M3 Hero pacteHus
HETIOCPEICTBEHHO YCBAUBAIOT BOAY W MUTATEIBHBIC 3JICMEHTEHI.

Opraanyeckoe BEIIEeCTBO MOJNIOKUTEIHHO BIUSICT Ha CTPYKTYPY T10-
YBHI, ¢¢ BOTHO-(PU3NIECKIE CBOMCTBA (BIarOeMKOCTh, BOIO- W BO3MY-
XOIIPOHMIIAEMOCTD), TETUIOBOM PEXUM, YCTOMYUBOCTh K 3PO3MOHHEBIM
mpoueccaM. OpraHMJecKue BeIlecTBa IJIsT OOJBIIMHCTBA ITOYBEHHBIX
MUWKPOOPTaHNU3MOB CIIy>KaT UCTOYHUKOM ITUIIN U SHEPTeTUISCKIM Ma-
TepragoM. ['yMycoBbI€ BelllecTBa MMOYBHI TPyIHEE MOABEPraloTCs MUHE-
paau3aluu, YeM OpPraHMYeCKUe COECAUHEHUS PaCTUTEIbHBIX OCTaTKOB
U OIpYTUX HeryMu(UIIMPOBaHHBIX BellecTB. OMHAKO TpU JUIMTEIbHOM
BO3MEbIBAHUY CEIbCKOXO3SMCTBEHHBIX KYJIbTYp 0€3 BHECeHUs ymo0-
peHUII MOXET MPOU3OMTU 3HAYMTEIbHOE YMEHbBIIICHUE OOIIEro KOJM-
JyecTBa TyMmyca M a3oTa B IouBe. ExkeromHass MUHepaau3aiys opraHu-
YeCKOTO BEIIeCTBA B ITAXOTHOM CJIOE€ IePHOBO-TION30JIMCTHIX TTOYB CO-
crapnger 0,6—0,7 T/ra, a yepHO3eMOB — 1 T/Ta ¢ 06pa30BaHNUEM COOT-
BETCTBYIOIIETO KOJIMYECTBA JOCTYITHOTO PACTCHHSM MWHEPATBEHOTO
azora. [1pu comepkaHnM a30Ta B TYMyce B CpeIHEM OKOJIO 5 % Ha KaxX-
IO eIWHUIIY TOTJIOIMIEHHOTO PACTeHUSIMU M3 TTOYBHI a30Ta TOJKHO
MUHepanu3oBaTbcs 20-KpaTHOE KOJIMYECTBO ryMyca.

Haun6onee MHTEHCMBHO MPOUCXOIUT Pa3IOKEHUE TyMyca B UMCTBIX
rnapax, rie B T0YBe MOXET HaKaruinBaThbes A0 120 Kr/ra MUHEpaJIbHOTO
(mpeuMyIIeCTBEHHO HUTPATHOro) a3oTa. OMHOBPEMEHHO C MUHEpaIu-
3aleil OpraHMYECKOro BeIIeCTBa B IIOYBE IMMOCTOSIHHO ITPOUCXOINT HO-
BOOOpa30BaHUE TyMyca, M U3MEHEHME OOIIEero ero coaepKaHusl orpe-
TIeJISIETCS] COOTHOIIEHUEM MEKIY STUMHM ITPOIIECCAMM.

OCHOBHOM MCTOYHMK OPraHWYECKHUX BEIIECTB B ITOYBE — OCTATKU
pacteHnit. [Tox BIMSIHUEM MUKPOOPTAHU3MOB U IPYIUX (aKTOpOB pa-
CTUTEIbHBIE OCTATKU TTOIBEPTAIOTCS CJIOXHBIM MpeBpalIeHusIM, 00pa-
3ysT KOMIUIEKC CITeIM(PUISCKIX TYMYCOBBIX BelllecTB. [1pn Bo3embIBa-
HUU KyJBTYPHBIX pACTEHUIT Macca KOPHEBBIX M TTOXXKHUBHEBIX OCTaTKOB,
MOMNAAAIoNIMX B TIOYBY, COCTaBIsAeT 3—4 T/Ta y OMHOJETHUX KYJIbTYp U
7—12 1/ra y xieBepa U molLepHbl. [Ipy yBeIMYEeHUN KOJIMYECTBA T10-
CTYIAIOIINX B TTOYBY KOPHEBBIX U MOKXKHUBHBIX OCTATKOB ITPOIIECCHI TY-
MycoOoOpa30BaHUs YCHUIMBAIOTCS.

CornacHO COBpEMEHHBIM MPEACTaBICHMIM, COAePXKaHKe TyMyca B IT0-
YBe — MHTETPaJIbHBIN ITOKa3aTe/b, BKIIOYAIOIINIA B ce0s IBE COCTABISIIO-
Y, Pa3IMJaroIIrecs 1Mo CKOPOCTH KPYTOBOPOTA: TTACCUBHYIO M aKTHB-
Hyto ¢asbl. [laccusenas ghaza npeacTaBiisieT COO0M TYyMyCOBbIE BEILIECTBA C
BBICOKO# YCTOMYMBOCTBHIO K MIUHEPAIM3AIMN 1 IeTpamalliid, KOJIMIECTBO
KOTOPBIX COCTaBIISIET €CTECTBEHHBIM MITHIMYM OPTaHWYECKOTO BEIIeCTRa,
TTOCITe TOCTVDKEHMST KOTOPOTO MUHEPATN3ALINS MPAKTHISCKN He TIPOTeKa-
eT. ComepxkaHue 5Toil a3kl ONpeHessIeTCs TCHETUIECKUMY CBOMCTBAMM
KOHKPETHOM IMOYBBI, KOJTUIECTBOM (PU3MUECKOM TJIMHBI M CBSI3aHO C 0CO-
OEHHOCTSIMM IIPUCYIIETO €if T'yMyco0o0pa30BaTeIbHOIO Mpoliecca.

Axmuenas aza — TpaHcopMHUpyeMasi, OHa TepSIeTCsS WIM OO0~
HSETCS B 3aBHCUMOCTHM OT CIIOCO0Aa 3eMJICTIONb30BaHMS, HEIOCPe-
CTBEHHO YJYacTBYET B KPyTOBOPOTE YIJIepoa U a30Ta, B IIPOIIECCE CENlb-

73



CKOXO3SIICTBEHHOI'O IIPOM3BOJACTBA. MIMeHHO 3Ta 0OoJjiee JIabuibHas
(daza opraHmIecKoOro BellecTBa MOABEpPKeHA TTpoIleccaM MUHEpaIn3a-
MY ¥ UMMOOWMIM3aIINHU YTJIepona, HoBooOpa3oBaHM Tymyca. OHa MO-
3KET MCTOIIATHCS TIPH BBIPAIIUBAHUM CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP
0¢3 MpUMeHEeHUs YIOOPEeHWI ¥ BOCTIOTHSTHCS BO3IETBIBAHIEM MHOTO-
JIETHUX TpaB, BHECEHWEM HaBO3a W IPYTMX OPraHUYECKUX yIOOpEeHMIT B
COYETaHUN C MUHEPATbHBIMU YIOOPEHUSIMU.

Ha pucynke 7 npencraBiaeHa IMHAMUKA COIEpKaHUS TyMyca B ep-
HOBO-TIOA30JIMCTBIX ITOYBAX MHOTOJIETHUX IIOJIEBLIX OIBITOB ['eoceTn
BUVYA. ameHeHue coaepxaHus rymyca (ero yriepojaa) o BAUSIHU-
€M CHUCTEM yIOoOpeHHsI B CEBOOOOPOTAX BhIPAXKEHO B IIPOLIEHTAX OT UC-
XOJHOTO KOJIMYECTBA (IO 3aKJIAAKU OMBITOB). XapaKTep KPUBBIX MHO-
roJIeTHei AMHAMMKU COAESPXKAHMSI TYMYyCa IT0 OTHOLLIEHUIO K JIMHUU €ro
HMCXOTHOTO COACPKAHUS CBUIACTEIBCTBYET O TOM, UTO HaMOOJBIITNE W3-
MEHEHMS 3TOTO IToKa3aTessl MPOUCXOIIT B repBbie 15—20 neT mpose-
JIEHUS OITBITOB, a 3aT€M B IMOYBE YCTAaHABIMBACTCS OTHOCUTEIBHO TIO-
CTOSTHHBIN YPOBEHB B CBSI3U C JTOCTIZKEHNEM OJIM3KOTO K paBHOBECHO-
MY COCTOSTHHIO TIPOIIECCOB MUHEPATU3ALNN — TYMUDUKAIINN.

B mouBax BapmaHTa 6e3 ynoOpeHMIT comepkaHNe TyMyca CTaOWIIH-
3MpYeTCsl Ha YPOBHE HUXKe MCXOTHOTO B cpenHeM Ha 20 % (Ha ypoBHe
MMPUCYIIETO UM ITaCCUBHOTrO (POHAA), IMPU MCIOIb30BAHUU OJHUX MU-
HEPAJIbHBIX YIOOPEHUIT — HUXe MCXOMHOro Ha 15 %, a mipu IIuTeNb-
HOM TNIPUMEHEHMN HaBO3a — MOMIEPKUBAETCS HA YPOBHE MCXOIHOTO.
CoueTaHMe OpraHMYECKMX YIOOpPEHUI ¢ MUHEpaIbHBIMU JACT BHICO-
KW TIOJTIOXUTENBHBIN 3(D(hEKT, YBeTUUNBas KOJIMIECTBO TyMyca B I10O-
YBax 110 CPAaBHEHUIO ¢ UCXOTHBIM B cpemHeM Ha 20 %.

PesynbraTel momoOHOro 0600meHus mist 6onee 100 MHOTOJETHMX
MTOJIEBBIX ONBITOB Ha YepHO3eMax ITOKa3ajd, YTO Hambojee CUIbHOE
CHIDKEHHE comepXKaHUs TyMyca B TIOYBaX KOHTPOJLHOTO BapraHTa (6e3
yIOOpeHWIA) U ¢ OMHUMU MUHEPATLHBIMUA YIOOPEHUSIMU TIPOU3O0IIIIO B
nepBbie 10—15 JieT, a 3aTeM OHO CTAOMIM3UPOBAIOCH HA YPOBHE HIKE
ncxomgHoro Ha 12—15 %. BHeceHre HaBO3a M €ro coyeTaHWe ¢ MUHe-
PaJbHBIMU YIOOPEHUSIMU 00eCcTieunBaI COXpaHEHUE Ha BCEM MPOTSIKE-
HUU OITBITOB COAEPXKAaHME IyMyca Ha UICXOAHOM ypoBHe. B GonbIIMHCTBE
0000IIIEHHBIX OIBLITOB CEBOO0O-
POTHI TUIOAOCMEHHBIE, KOJUYE-

130 HoBos +  CTBO TIPUMCHSBIICIOCS HaBO3a
o 120 — NPK COCTAaBJSUIO B pacyeTe Ha lra
u§ P CeBOOOOPOTHOW IUIomamn 4—
§rg 10— Hab 6T, 1036l MUHEPATBbHBIX YH00-
S8 100 Tevoomes —1 %% peHmit — CpelHUe 30HATBHBIE.
o5 \\ codepacarue C
DS 0N - ]
S N NPK
IS 80 Puc. 7. IlunamMHKa coaep:KaHus rymyca B
Koum- JIEPHOBO-MOA30IMCThIX MOYBAX MO BJIH-
70 pose SIHUEM CHCTEM YIOOpeHHS B CEBOOOOPO-
0 10 20 30 40 50 60 TaxX B JUTEJIbHBIX MOJEBBIX OIBITAX

Yucno nem oneima (IIeBuosa, 1998)
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CrenoBaTeIbHO, CUCTEMAaTUYECKOE, 0COOEHHO COBMECTHOE, IPUME-
HEHMEe OpraHUYeCKUX U MUHEPaAJIbHBIX YIOOPEHUI, TTOBBIIIAs ypoXKau
CeJIbCKOXO3SIMCTBEHHBIX KYJbTYP W YBEJIMUYMBAsI KOJUUECTBO KOPHEBBIX
Y MOXHUBHBIX OCTaTKOB, CIIOCOOCTBYET TaKXKe COXPAaHEHUIO U HAKOTII-
JICHUIO 3aracoB T'ymMyca 1 a30Ta B IMOYBeE.

I'ymycoBbIe BelecTBa, HapsiIy ¢ MEJIKOAWCIIEPCHBIMU MUHEPAIbHBIMU
YacTULIaMM TOYBBI, TIPMHUMAIOT YYacTHe B aACOPOILIMOHHBIX IMpoleccax,
OIPEACIISIOT HOIIOTUTEIbHYIO CLIOCOOHOCTh ITOYBHI 1 €€ 0y(hepHOCTD.

IlornoTureabHasg cnocodHocTh. OHA UTpaeT OOJBIIYIO POJIb B ITUTA-
HUU pacTeHUI U MpeBpallleHUM ynoopeHuil B mouBe. OCHOBBI COBpe-
MEHHBIX TPEACTABICHUN O IOIIOTUTEIBHON CIIOCOOHOCTH ITOYBHI
ObLTM pa3paboTaHbl U3BECTHBIM OTEUECTBEHHBIM ITOYBOBEIOM U arpo-
xumukoM K. K. T'enpoiineM. Iloa noeromumensHoii cnocobnocmoto 1o-
HUMAIOT CIIOCOOHOCTb TOYBBI IOIJIOLIATh M YAEPKUBATh pa3iduHbIE
BelllecTBa U3 pacTtBopa, mpoxojsiiuero yepe3 Hee. K. K. T'eapoiin pas-
JIYaJ TSITh BUAOB MOTJIOTUTEIbHON CIIOCOOHOCTH.

buonoeuueckas noenomumenvhas cnocobnocms CBsI3aHa C XU3HEAES-
TeJIbHOCTHIO PACTEHUI U MOUBEHHBIX MUKPOOPIraHU3MOB, KOTOPbIE U3-
OupaTeJbHO MOMIONIAIOT U3 MOYBEHHOIO PacTBOpPa HEOOXOAUMBbIE 3Jie-
MEHTbl MUHEPAJbHOTO MUTAHMS, MEPEBOISIT MX B OpraHUYECKHE CO-
€IUHEHUS CBOMX TEJI M TEM CAMBIM IIPEIOXPaHSIOT OT BhIIIEIaYMBaHUSI
u3 nmoyBkl. [lociie oTMUpaHus KOpHEH, pacTeHUIl 1 MUKPOOPTaHU3MOB
MIPOUCXOIAT MOCTENeHHAs MUHEpaIU3alus U TyMUpUKalus ux opra-
HUYECKHMX BEILIeCTB, COMEpKAIlecs B OpraHM3Max 3JIeMEHTHI IUTaHUSI
MepexoasiT B MUHEPAJIbHYIO, TOCTYITHYIO JJIS pacTeHUi (popmy.

MHTEeHCMBHOCTh OMOJIOTMYECKOTO TOIJIOLIEHUST 3aBUCUT OT a’spa-
LIMK, BJIAXHOCTU U JAPYTUX CBOMCTB IOYBBI, KOJUUYECTBA M COCTaBa
OPraHMYECKOTO BEIIeCTBa, CJIYXKalllero MCTOYHUKOM IMUILIM U 3Hepre-
TUYECKOTO MaTepuaia Ijisl Mmpeobagaloliux B MouYBe reTepoTpopHBIX
MUKPOOPraHu3MoB. BHeceHue B MOYBY 3HAUMTEIBHOTO KOJMWYECTBA
0eHOro a30TOM OPraHWYECKOTO BellecTBa (COJOMBI U COJIOMUCTOTO
HaB03a) BBI3bIBAET OBICTPOE Pa3MHOXEHNE MUKPOOPTaHNW3MOB, COIIPO-
BOXXJIAloIIeecs YCUIeHUEM OMOJOTUYECKOTO 3aKpeTUIeHUs] MUHEPalb-
HbIX (popM a30Ta u docdopa. DTO NPUBOAUT K YXYIAILICHUIO IMUTAHUS
PacTeHUI U CHUXXEHUIO YPOXKas.

buoiornyeckoe IorjaolleHUe UIpaeT OCOOCHHO OOJBIIYIO POJb B
MpeBpalleHUU a30THBIX Y100peHuil B rmouBe. M ccienoBaHus ¢ UCTIONb-
30BaHMEM cTabMIbHOrO n3otomna PN mokasanu, 4yTo B pesyabraTe OUo-
JIOTUYECKOTO TIOMIOLIEHUSI B TMOYBE 3aKpeIvisgeTcss B OpraHu4ecKoi
dopme 20—40 % a3zoTa aMMOHUIMHEIX M B 1,5—2 pasza menbme (10—
20 %) azota HUTpATHBIX ynoOpeHmit. OMHAKO OMOJOTMYECKOE ITOTJIO-
IIeHUEe HMMEEeT 0CO00 BakKHOE 3HAUYEeHME UISI HUTPATHOIO a3oTa, Io-
CKOJIbKY OH HUKaKMM MHBIM IyTeM B IOYBE He yaepxKuBaeTcsa. He yc-
BOCHHBIN pacTeHUSIMM U MUKPOOPTaHU3MaMM JIETKOITOABMKHBIA HUT-
paTHBIM a30T MOXKET BBIMBIBAaTbCSI, OCOOCHHO W3 TIOYB JIETKOTO
IPaHyJIOMETPUUYECKOI0 COCTaBa B palloHax NOCTATOUYHOTO YBJIAXKHEHUS
U opolaeMoro 3emienennsi. Kpome Toro, HUTpaTHBIA a30T IOI Oeii-
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CTBMEM MMKPOOPTaHM3MOB IOABEPraeTcs NeHUTPUDUKALIMKY U TePsIeT-
Csl U3 TIOYBHI B ra3000pa3Hoii (hopme.

Mexanuueckas noeromumenvHas cnocobHocms OOYCJIOBJIEHA CBON-
CTBOM ITOYBHI, KaK BCAKOTO TTOPYCTOTO Tela, 3aAepsKUBATh MEJIKIE Jac-
THIHI U3 PUITBTPYIONINXCS CYCTIeH3Wi. MeXaHMUeCKUM TTOTJIONIEHIEM
OOBSICHSIETCSI COXpaHeHWe W XapaKTep paclipefie]IeHUs B ITOYBE MJIUC-
TBIX YaCTHUII ¥ HEPACTBOPUMBIX yooOpeHUit (hpochopUTHON MyKH, U3-
BecTH). biaromaps MexaHMYeCcKOM MOIJIOTUTENBHON CITOCOOHOCTH 3TU
yI0OpeHUsT He BEIMBIBAIOTCS U3 BEPXHETO CJI0S TTOYBBI, B HEil COXpaHsI-
eTcsl Takke HamboJiee LieHHask KOJUTOMAHAs (ppaKIys.

Quzuyeckas noeromumenbHas CHOCOOHOCMb — BTO TIOJIOXKUTEIbHAsI
WIW OTpULIATEIbHAS aACcOPOLIMS YaCTUILIAMU TTIOYBBI IIEJIBIX MOJIEKYJI T'a-
30B pa3IMYHBIX OPraHUYECKUX BEIIECTB (B TOM YMCIIe ecTUlnaoB). K
¢usnueckoit orpunateapbHoit ancopouuu K. K. I'enpotinr oTHocu B3a-
UMOJIEICTBUE «HEPACTBOPSIIOLIETO 00BEMA MOJIEKYJISIPHO-COPOMPOBaH-
HOI BOOBI» B ITOYBE C PAacTBOpPaMU XJIOPUAOB M HUTPATOB, KOTOPOE
00YCJIOBTMBACT MX BHICOKYIO ITOABMKHOCTb B ITOYBE M BO3MOXHOCTH
BBIMBIBaHUSI.

Xumuueckas noeromumenvHas cnoco6HOCmb CBsI3aHa ¢ 00pa3oBaHUEM
HEPaCTBOPUMBIX U TPYIHOPACTBOPUMBIX B BOE COCOIUHEHUI B pe3yib-
TaTe XUMUYECKUX PEaKLIMH MEXTY OTIEIbHBIMU PACTBOPUMBIMU COJISI-
MM B TTOYBe (MOHAMU B IOYBEHHOM pacTBope). Tak, aHMOHBI YTOJbHOI
1 CepHOI KUCJIOT C ABYXBAJICHTHBIMU KaTMOHAMMU KaJbLIUSI M MarHus
JIaloT TpyaHopacTBopuMbie B Bome coiu (CaSQ,, CaCOs; u MgCOs),
BBITTAJAOIINE B OCAIOK.

Ocoboe 3HadYeHMEe XMMMWUYECKOE MOTJIOIICHUEe MMEeT B IpeBpa-
meHuu pocdopa B mouse. Ilpu BHECEeHUU BOAOPACTBOPUMBIX ¢ocC-
dopHBIX ymoOpeHuii — cynepdocdara, comepxkamero ¢ocdop B
Buae oxaHozamelieHHoro ¢ocdara kampumss Ca(H,PO,),, ammodoca
NH4H,PO,, nuammodoca (NH,),HPO, 1 apyrux — B mousax mpouc-
XOIUT MHTEHCUBHOE XMMUYECKOe CBs3bIBaHME (ocdopa. B Kucibix
rmoyBax (MOA30JUCTHIX U KPaCHO3eMax), COAEPKaIIX MHOTO MOJyTOpP-
HBIX OKHCJIOB, XMMUYECKOE IorolneHue ¢ocdopa uiaer ¢ odpas3ona-
HUEM TPYIHOPacTBOPUMBIX (ocdaToB XKeyne3a u amoMuHus. Mocdop
CBEXEOCaXXIEeHHBIX (hochaToB aTIOMMHUS M XKejle3a MOXET YaCTUIHO
yCBaMBaThCsl PACTEHUEM, OTHAKO IO MEpe CTapeHMsT OCaIKMU KpUCTaI-
JIN3YIOTCS M CTAHOBATCA MEHee PacTBOPUMBIMHU M CJIA0OIOCTYITHBIMU
HUCTOUYHUKaMU docdopa 11l pacTeHU.

B xap6GoHaTHEIX, a TaK:Ke HACKHIIIICHHBIX OCHOBAHUSIMHU TTOYBax (CO-
JepXKalluX MHOTO KaJlbIIMsSg W MarHusl B IOIOIIEHHOM COCTOSSHUHM W
O6rkapOoHaTa KaJbIMs B IIOYBEHHOM PacTBOPE) XUMUIECKOE CBS3BIBA-
Hue (ochopa MPOUCXOIUT B pe3yJibTaTe 00pa3oBaHusl C1adOpacTBOPU-
MBIX IBYX- 1 OoJjiee 3aMellleHHbIX pocdaToB. [ABy3aMellleHHBIN (ocdat
kanblus (CaHPO,) pacTBopuM B c1a0bIX KUcI0TaX, U ¢pocdop U3 HETo
MOXET ycBamBaThbcsl pacteHusiMu. Ho mpu oOpazoBaHuu ¢ocharoB
KaJblus 0oJiee BBICOKON CTETNEHU 3aMEIIeHHOCTU MOCTYITHOCTh (hoc-
¢opa I pacTeHUI CHUKaeTCs.
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XuMmuueckoe cBsi3biBaHUuE ((pukcauus) dpocdopa obycioBIMBaET
cJ1aby1o TTOOBUKHOCTh €r0 B IMOYBE M CHIXAeT JOCTYITHOCTH 3TOTO
9JIeMeHTa ISl pPacTeHUM M3 JIErKOpacTBOPUMBIX yaoOpeHuii. Ilo
crocobHoCTH K ¢ukcanuu docdopa IMOYBEI paclioyiaraloTcsl B ciie-
IyIOIIeM TIOpSAOKe: KpacHO3eMBI > IePHOBO-TIOA30JIMCTEIC > cepo3e-
MBI > YEPHO3EMBI.

ObmeHnas hnoeAomumenvHas CHOCOOHOCMb HMEET OYeHb BaXHOE
3HaUeHWE MpPU B3aUMOAECHCTBUU yIOOpeHUid ¢ TouyBoil. OOMeHHOe
MOMJIOLIEHNE — 3TO CIOCOOHOCTh MEJIKOAUCIEPCHBIX KOJUIOMIHBIX
(<0,0001 mm) 1 mmuctbix (< 0,001 MM) YacTHIL MOYBHI MTOTJIOIIATE U3
pacTBopa pa3IMuHbie KaTUOHBI. TloromieHre onHUX KaTHOHOB M3 pa-
CTBOpa COIPOBOXKIAETCS BHITECHEHUEM B HETO 3KBUBAJICHTHOTO KOJIH-
YyecTBa IPYrMX KaTUOHOB, paHee MOTIJIOIIEeHHBIX TBEPIOi (pa3oli MOYBHI:

+ = +

Bcst COBOKYITHOCTD MEJIKOAMCIIEPCHBIX YAaCTHUII IIOYBBI, KAK OpPraHu-
yecKux (MpeacTaBlIeHHBIX TYMYCOBBIMU BeIIECTBaAMH), TaK M MUHE-
paIbHBIX (IJIaBHBIM 00pa30M IJIMHUCThIE MUHEpPabl), y4aCTBYIOIIUX B
00OMEHHOM TMOIJIOIEHMM KaTuoHoB, Obuia HasBaHa K. K. I'egpoiiiem
MOYBEHHBIM ToriomaromuM KomiiekcoM (ITITK).

CI1ocoOHOCTb OPTAaHNIECKUX ¥ MUHEPATBHBIX KOJJTOMIHBIX YaCTHUII
K OOMEHHOMY MOTJIOIIEHHIO KaTMOHOB O0YCJIOBJIEHA MX OTpUlaTEsb-
HBIM 3apsaoM. B mmouBe MMeIOTCS 1 TTOIOKUTEILHO 3apssKeHHBIE KO-
Jnounbl (TMAPOKCHUI XKele3a 1 amoMuHusI Tipu pH Hiuke 7—8), HO, Kak
MPaBUJIO, B OOJIBIIMHCTBE MOYB MPe00IagaloT OTPUIIATEIBHO 3apsKEeH-
HbIe KOJUIOUIBI.

B ecTecTBEeHHOM COCTOSIHMM TTOYBBI BCErIa COACPXKAT OMPEIe/ICH-
HO€E KOJIMYECTBO MOMIOEHHBIX KaTnoHoB CaZt, MgZt, Ht, AI*", Na*,

* map. DTH KaTUOHBI MOTYT OOMEHUBATLCSI HAa OPYrue KaTUOHBI,
Haxogzsiuecs B pactBope. OOMeH KaTUOHAMU MEXIY pacTBOPOM U IO-
YBEHHBIM ITOTJIONIAIOIINM KOMIUIEKCOM MPOUCXOIUT B 3KBUBAJICHTHBIX
KOJIMYeCTBaXx.

Peaxkiinss oOMeHa KaTUOHOB IPOXOAUT O4eHb ObICTpo. IIpu BHece-
HHUU B MOYBY JierkopacTBopuMbix ynoopenuit (KCl, NH4Cl, NH4;NO;,
NaNO; u ap.) oHu cpasy BerynaioT Bo BauMmogeiicteue ¢ ITITK, kaTtu-
OHBI UX TOIJIOIIAIOTCS U3 pacTBOpa MOYBOM B OOMEH Ha KaTUOHBI, pa-
Hee HaxOAMBIIMECsS B Heil B MOTJIOIIEHHOM COCTOSIHUM.

Peakiiust obMeHa KaTUOHOB 00paTMMa, Tak KakK MOTJIOIIEHHbIN Mo~
BOI KATMOH MOXET ObITh CHOBA BHITECHEH B pacTBOD:

- 2

B 3aBUCHMMOCTH OT KOHILIECHTpALIMKX pacTBOpa, ero o0bemMa 1 IPpHUpo-
bl OOMEHWBAIOIIMXCSI KATUOHOB MEXIY KaTMOHAMU pacTBOpa M II0-
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YBEHHOTO MOIJIOIIAIOIIET0 KOMIUIEKCA YCTAHABIWBAETCS HEKOTOPOe
noaBuxHoe paBHoBecue. IIpy M3MeHEHHUM cocTaBa U KOHLIEHTpalMKU
IMOYBEHHOI'O PacTBOpa 3TO paBHOBECUE CMeEILAeTCsl, B pe3yJbTaTre 4ero
OIIHU KaTUOHBI MEePEeXoIsT U3 pacTBOpa B IOMIOIIEHHOE COCTOsIHUE, a
JIpyrie HaoO0OpOT — M3 TMOMIOIIEHHOTO COCTOSIHUSI B TIOUBEHHBIN pa-
ctBop. IIpu BHeceHUU B MOYBY pacTBOPMMBIX MUHEPAIbHBIX yA00pe-
Huii, Hanpumep KCl, KoHLIEHTpalusl MOYBEHHOIO pacTBOpa MOBBIIIA-
€Tcsl, KaTUOHBI YI00pEeHNS BCTYNAlOT B OOMEHHYIO peaKIUIo C KaTUO-
Hamu T1T1K, n yacTh UX TOTJIONIAETCS TTOYBOIA.

ITpu ycBoeHMU KaKoOro-aubo KaTMoHa PaCTEHWSIMU KOHLIEHTpaLMs
€ro B pacTBOPE YMEHbBIIIAETCS, 3TOT KATUOH U3 MOMIOIIEHHOTO COCTOS -
HUS TIEPEXOIUT B paCTBOP B OOMEH Ha Apyrue KaTMOHBI, ColepKallue-
Cs B TIOUBEHHOM pacTBOpe. YeM Bblllie CTENEHb HACHIILIEHHOCTH TTOLJIO-
LIAMIIEr0 KOMILJIeKca JaHHBIM KaTHOHOM, TeM Jierde U ObIcTpee OH
BBITECHSIETCSI B pacTBOpP, U Hao00poT. KoinuecTBO KaTMOHOB, BBITEC-
HSIEMBIX M3 TIOIJIOLIEHHOTO COCTOSIHMSI B PAacTBOpP, YBEJIUUMBAETCS C
yBeJIWYeHMeM KOHILEHTpalluy pacTBOpa, a IpyU OJAMHAKOBON KOHIIEHT-
palyu — C yBeJIMYeHUEM o0beMa pacTBOpa BHITECHSIIOIIEH COJIN.

PazHble KaTMOHBI 001a1a10T HEOAUMHAKOBOI CITOCOOHOCTHIO K IMOTJIO-
meHuto. Yem Oosblie 3apsia (BaJIeHTHOCTb) KATMOHA U €r0 aTOMHAas
Macca, TeM CUJIbHEE OH TOIJIOIIAETCS U TPYAHEE BBITECHSETCS M3 MOTJI0-
LIEHHOTO COCTOSIHMS APYTMMU KaTMOHaMu. B mopsiike Bo3pacTaroleit
CIOCOOHOCTH K TOTJIOIIEHUIO KATUOHBI paCcIioyararoTcs B TAKOM MOCIeA0-

BaTeJIbHOCTU; OIHOBAJIEHTHLIE — T < T< T< +, IOByX-
BaJieHTHbIe — 2*Mg2t < 40Ca?*| tpexBaneHTHBIE — AT < 30Fe3*. Uc-
KJIIOYEHME COCTaBJISAET KATUOH *+ , KOTOPBIi MO CBOEI Macce cpeau

O/IHOBAJICHTHBIX KATUOHOB 3aHMMAET BTOPOE MECTO, a M0 SHEPruu Io-
IJIOIIEHNS] — TPEThE, a TakKKe MOHBI H, KOTOphle MMEIOT HANMEHBIIYIO
ATOMHYIO Maccy, HO 00J1a1al0T BbICOKOM 3HEPIrueil MomIOEHUS U CIO-
COOHOCTBIO BBITECHSITh IPYIUe KaTUOHBI U3 MOMIOIIEHHOIO COCTOSTHUSI.

EMKocTb moOrJionieHusi 1 COCTAB TOIJIONIEHHBIX KATHOHOB Y Pa3HBIX
noyB. PasHble MOYBHI comepxkaT HEOMAUMHAKOBOE KOJWYECTBO CITOCO0-
HBIX K OOMEHY MOIJIOLIEHHBIX KaTUOHOB (Tabu. 12). O6luee Koauye-
CTBO B IMOYBE BCeX OOMEHHO-TIOTJIOIIEHHBIX KATUOHOB HAa3bIBAETCS eM-
Kocmbro kamuontoeo oomena (EKO), nnm emxocmoio noerowenus. OHa
o0o3HayaeTcs B CIleLMalbHOM JauTepaTtype OykBamu T wiau X U BbIpa-
JKaeTcss B MWIIMTpaMM-3KBUBaJlieHTax Ha 100 T mouBel. Hampumep,
ecnmu B 100 T TOYBHI B MOTJIOIIEHHOM COCTOSSHUU comaepxkutcst 400 Mr

Ca?", 60 mr Mg2* uam 9 mr *, TO EMKOCTbH TTOIJIOIIEHUS 3TOM IO~

YBbl Oymer ——+—+—= mr-okB/100 r (20 — sKBUBaJIEHTHAs

Macca Kanpius, 12 — maruus, 18 — aMMOHUST).

BennunHa eMKOCTH TOIVIOIIEHUST XapaKTepU3yeT MOIJIOTUTEIBHYIO
CcocoOHOCTh MoYB. OHA 3aBUCUT OT I'PaHYJIOMETPUYECKOTO U MUHEPA-
JIOTMYECKOTO COCTaBa ITOYBHI, OOIIETO COMepKaHUS B HE OpraHMJec-
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12. EMKoOCTb NOIJIOMIEHHs] PAa3HBIX NMOYB U conepxkanue B HUX rymyca (mo H. I1. Peme3oBy)

[ epHOBO-110130- 2,5 2 2 15 8 — 7
JIICTast
Cepas necHas 3 5 4 20 16 — 4
YepHo3eMm:
BBILIEJIOYEHHBIN 8 15 5 50 40 — 10
TUMMUYHBIA 10 5 10 65 60 — 5
OOBIKHOBEHHBII 6 5 10 35 31 2 2
FOXKHBIN 4,5 5 10 30 28 2 —
Kamranosast 2,5 3 5 27 25 2 —
Cepozem 1 3 5 15 14 1 —

Koro BemlecTBa. [10YBBI ¢ MaJIBIM COACPKaHNEM KOJTOMTHON (DpakInm
(TIlecyaHBIe M CyIIecUaHbIe) UMEIOT HU3KYIO eMKOCTD TToTJomeHus. Yem
OoJTbIIIe B TTOYBE MUHEPAIBHBIX M OPraHMISCKIUX KOJUTOMTHBIX YACTHII,
TEM BBIIIIE €€ TTOTJIOTUTEIbHAS CTTOCOOHOCTD. Y TIIMHUCTBIX W CYTJINHU -
CTBHIX TTOYB €MKOCTh TTOTJIONIEHMS OOJIBIIIE, YeM Y TTeCUaHbIX U CyIecda-
HbIX. borarble oOpraHM4YecKMM BEIICCTBOM YEPHO3EMHbIE IIOYBBI
UMEIOT 3HAYUTEJIbHO 0o0Jiee BBICOKYIO €MKOCTh morjomeHus (30—
65 mMr-5kB/100 1), YeM JepHOBO-TIOA30JIUCThIE, CBETIIO-CEPBIE 1 CBETIIO-
KairaHoBble TOYBHI (10—15 mr-5kB/100 T 17151 MOYBKI CPEAHETSIKEIOTO
IPaHyJIOMETPUIECKOIO COCTABa).

INornotntenbHas CITOCOOHOCTH MOYBBI OKAa3bIBAET OONBINOE BITUSI-
HHE Ha TIpeBpallleHre B Heil MUHEPATBHBIX YIOOpEHWI, OIpeaeIseT
CTelleHb MOIBIKHOCTH WX B MouBe. Ha mouBax ¢ HM3KON €MKOCTHIO
TTOTJIOIIEHUS TIPH BHECEHWH JIETKOPACTBOPUMBIX YIOOPEHU BO3MOX-
HO BBIMBIBaHWE THMTATEIbHBIX 3JEMEHTOB M W3JIWIIHEE ITOBBIIICHIE
KOHIICHTpalluM pactBopa. [103TOMy a30THBIC M KaTUIfHEBIE YIOOPEeHUS
Ha TaKMX MOYBaXx Jydlle BHOCHTb HEOOJBIIMMU J03aMHU U HE3aJ0Jr0
1o nmoceBa. Ha mmouBax ¢ BbICOKOI1 OIIOTUTEIbHOM CLIOCOOHOCTBIO BhI-
MBIBaHMS IIUTATEIbHBIX 3JIEMEHTOB Y M30BITOUHOIO MOBBIIIEHUS] KOH-
LIEHTpallMM PacTBOpa He IMPOUCXOIUT.

Pa3sHble TOYBHI OTJIMYAIOTCSI HE TOJIBKO O0IIE €MKOCTBIO ITOIJIONIE-
HHS, HO ¥ COCTaBOM IOIJIOLIEHHBIX KATUOHOB. B OONBIIMHCTBE TTOYB B
COCTaBe TOIIOIIEHHBIX KATHOHOB Ipeobiamxaer Ca2t, Bropoe MecTo 3a-
HuMaeT Mg?™ 1 B 3HAUNTEILHO MEHBIIUX KOJMYeCcTBax HaxomsaTcsa K+

n +. Cymma Ca?* u Mg2* 06e19HO cocTaBisgeT okoso 90 % obiero

KOJIMYECTBA OOMEHHO-IIOIIONIEHHBIX KATUOHOB. B KMCJIBIX IOYBAX
(MOA30IMUCTBIX U KPACHO3eMax) CPeIy MONIOLIEHHBIX KATUOHOB 3Ha-
YUTEIBbHYIO 4acTh cocTaBasiioT H u AIPY, a B COJOHIIOBBIX IOUBaxX —
Na'. O6MeHHO-IIOMIOIEHHbIe T04Boii KatnoHbsl Ca?t, Mgt Kt u

* — BaXXHBI MCTOYHUK MUTATEBHBIX 3JIEMEHTOB JJIA paCTeHMﬁ,
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OHM CPaBHUTEJBHO JIETKO BBITECHSIIOTCS B paCTBOP 1 XOPOIIIO yCBauBa-
I0TCSI PACTEHUSIMU.

OT cocTaBa MOTJIOIIEHHBIX KATUOHOB B 3HAYUTEJIbHOI CTENEeHM 3a-
BUCSIT CBOMCTBA MOYBBI U YCJIOBMSI pocTa pacTeHuii. Kaapluii u Mar-
HUM KOoaryJaupyroT OopraHWYeCKUEe U MUHEpPalIbHbIe KOJIOMIbI, KOTO-
pble JIydllle COXpaHsIIOTCs M HaKariuBaloTcs B mouBe. [ToaToMy npeoo-
JIalaHue B COCTaBe MOMIOLIEHHBIX KaTnoHoB CaZt, HanpumMep B 4epHO-
3eMax, CIIOCOOCTBYET YBEJIMYEHMIO E€MKOCTH IIOTJIOIICHUSI ITOYBHI,
MOAIEePXKAHUIO TIPOYHOM CTPYKTYPBI U OOYCIOBIMBAET €€ XOpolne ¢hu-
3U4YeCKHe CBOMCTBA, BOOHBINA U BO3AYIIHbBIN pexkrMbl. HachllieHre mo-
YBBI HAaTpUeM (Y COJIOHIIOBBIX IMOYB) BBI3bIBAET IMENTU3AIUIO KOJUIOU-
JIOB, UTO MPUBOJIUT K UX BEIMBIBAHUIO U 00€THEHWIO TTOYBBI ITUTATEIb-
HBIMHM 2JIEMEHTAaMM, K Pa3pyLIEHUIO CTPYKTYPHBIX arperatoB M yXyi-
IIeHUI0 ee (U3MUYECKUX CBOMCTB (IJIOTHOE CJIOXEHUE, BSI3KOCTb
uT. 1.). Kpome toro, npu Hanmuuuu Hatpusi B ITTTK mpoucxoaut Bbl-
TECHEHUE BTOTO dJIEMEHTa B pacTBOP B OOMEH Ha ApYyrvue KaTUOHBI C
00pa3oBaHUEM COMIbl. DTO OOYCIOBIMBAET IIEJOYHYIO PEaKIIMIO pa-
CTBOpa, HEOJIATONIPUSITHYIO JISI Pa3BUTUSI paCTEHUI.

—
=

IIpu GonblloM comep:XaHUM B ITOYBEHHOM IIOTJIOLIAIOIIEM KOMII-
JIeKCe MOHOB BOAOPOJA U aAJIIOMUHUSI OHU MOTYT IePeXOIUTh B PACTBOP
IPU B3aMMOACHCTBUM ¢ KATUOHAMU BOAOPACTBOPUMBIX COJICH U MOMI-
KMUCJISITD €T0.

1

IToBeIIeHHAS KMCJIOTHOCTh pacTBoOpa n 0COOEHHO BBICOKOE cogep-
2KaHME B HEM aJIIOMMHMA OKa3bIBalOT BPECIAHOC JICCTBUE Ha paCTCHUA.

3.2. PEAKUUA N BY®EPHASA CNOCOBHOCTDb
no4Bbl

Peakmito cpemsl TIPUHSITO XapaKTepru30BaTh 3HaueHMeM pH — oT-
pULATeNIBHBIM JIOTapu(MOM KOHIIEHTpAaIlMd MOHOB Bomopoma. KoH-
LEHTPaIs aKTUBHBIX BOTOPOTHBIX MOHOB (TaK K¢, KaK W THUIPO-
KCWJIBHBIX HOHOB OH™) B BOOHBIX pacTBOpax MOXET KojiebaThCs OT 1
10 10~14 r-uoH/1, HO MpousBeIeHNE UX KOHLIEHTPALMil OcTaeTcsl Bee-
rna paBHBIM — 1014 (ripu 22 °C). CenoBaresibHO, CTENEHb KUCIOTHO-
CTU WIM LIEJIOYHOCTH PacTBOpa BhIpaxaeTcs 3HayeHussMu pH ot 1 go
14. TIpu pH 7 (1. €. Ip1 OIMHAKOBOI KOHLEHTpamu noHos HY 1 OH—,
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pasHoii 10~7) peakius cpensl HeiitpanbHas. Eciu pH 6osbiue 7 — pe-
aKkuwms 1meo9Has, ecau pH MeHbIe 7 — Kucmas.

Peaxiiss BogHOI BRITSDKKM pa3HBIX TTOYB Koseonercst o pH 3—3,5 (B
BepXOBbIX c(harHOBBIX TOp(siHMKax) 10 pH 9—10 (B COJIOHLIOBBIX IMOYBAX).
IemouHyio peakiio UMEIOT FOKHBIE YePHO3EMBI M KaIlITAHOBEIE TTOYBEI
(pH 7,5), cononuenatbie moussl (pH 10 8,5) u cononubl (pH 10 9 u 6onee).
Peaxums pacTBopa, 6rmskas K HeliTpaimbHOM (pH 6,5—7) — y 0OBIKHOBEH-
HOT'O U TUIIMYHOTIO YepHO3eMOB, citabokucias (pH 5,5—6,5) y oroazoneH-
HBIX U BBIILEIOYEHHBIX YEPHO3EMOB, CEPBIX JIECHBIX TMOYB, a TMOA30JIUCThIE
U JIEPHOBO-TION30JIMCTHIE TTOYBBI MOTYT MMETh Pa3IMYHYIO CTEIeHb KUC-
JIOTHOCTH, B TOM YMCJIe CMJIBHOKUCTYIO peakuuio (Hizke pH 4,5).

KucaorHocts nousbl. OHa co3naeTcs HaanurueM HoHOB HT B rmouBeH-
HOM pacTBOpe M IOIJIOLIAIoNIeM KOMIUIeKce. Pa3inualoT akTMBHYIO U
MOTEHUUAJbHYIO KUCJIOTHOCTD MOYBbI. AkmueHas (aKTyallbHas1) Kucaom-
Hocmb OOYCITOBJIEHA TIOBBIIIEHHON KOHIIEHTpalmeil monos HT B mo-
YBeHHOM pacTBope. OmpezesgeTcss OHa B BOTHOM BBITSDKKE M3 TIOUYBEI.

AKTHBHAasI KHCJIOTHOCTB CO3IAETCS IIPY HEJOCTATKE B TIOYBE HEUTpaH-
3YIOIIMX BEILECTB 3a cyeT auccormaim H ot yronsHoO#, Opyrux Bomopa-
CTBOPHMMBIX KVCJIOT Y THAPOJIMTHIECKY KUCIIBIX COJieii. B HachIIIEHHBIX OC-
HoBaHusiMu (Ca, Mg 1 Na) 1 kKapOOHATHBIX IOYBAX ITPOUCXOIUT HEUTpa-
JIM3aLYsI KUCIIOT, peakiMsl MX pacTBOpa HEUTpaIbHAs WM ILIEIOYHASL.

AKTHUBHAs1 KUCJIOTHOCTb HAXOMUTCS B TECHOM CBSI3U C HOMEHUUANb-
HOU (CKpbimoil) KuciomuHocmoto, KOTOpasi, B CBOIO ouepellb, Toapasie-
JISIETCS HA OOMEHHYIO M TUIPOJIUTUIECKYIO.

Honsl H u AI¥™, Haxonsimecs B TOYBEHHOM MONIOLIAOLIEM KOM-
IUIeKCce, TIPY B3aUMOIEHCTBUY C PaCTBOPAMM COJIEH BBITECHSIIOTCS U3
MTOTJIOIIEHHOTO COCTOSTHUS M TIOAKUCIISIOT TTIOUBEHHBIN pacTBOp. B pa-
CTBOpe oOpasyeTcs COJSHAs KMCIOTa M XJIIOPUA aTIOMHHUS — TUIPO-
JINTUYECKH KUCTIasT COJIb.

1

AICI; + 3H,0 = 3HCI + Al(OH);.

KucioTHOCTD 1TOYBBI, 00YCJIOBIEHHAs MOHAMU BOIOPOIA U aTIOMM-
HUS, HAXOISIIUMUCS B TIOTJIOIIIEHHOM COCTOSIHUM M CITOCOOHBIMU BBI-
TECHSITbCS B PacTBOP KaTMOHOM HEWTpaJIbHOW COJIM, Ha3bIBaeTCs 00-
Mmennoli. OnpenelnsieTcss oHa o6paboTkoit mouBkl pactBopoM 1 M KCI
(coneBas BBITSIKKA) U BhIpaxKkaeTcss B Mr-3KB Ha 100 r ITOYBBI MJIM BEJIU-
yuHoi pH. B cojieBoit BBITSKKE OMpPEAesiioTCs aKTyajlbHasi 1 OOMEH-
Hasl KUCJIOTHOCTh, M03ToMy pH cosieBOl BBITSKKU OOBIYHO HUXKE, YeM
pH BomHOIT BBITSIKKM.

OOMeHHas1 KUCJIOTHOCTb XapakTepHa Uil JePHOBO-TIO30JIUCThIX U Ce-
PBIX JIECHBIX TIOYB, OMOJ30JICHHBIX 1 BBIIIEJIOUYEHHBIX YePHO3EMOB, a TaK-
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K€ KpPacHO3eMOB. DTO CKPbITasi KMCJIOTHOCTb, HO NPU ACHCTBUM Ha
MTOYBY HEUTPAIBHEBIX COJEH OHA MEPEXOOUT B aKTyalIbHYIO M OTpHUIIA-
TeJHHO BIMSIET Ha pa3BUTHE pacTeHU. OCOOEHHO BPETHO IEUCTBYET
TIepeXONdIINii B pacTBOp amoMUHUN. Pe3ynbTaTtsl ompenenenus pH
COJIEBOI BBITSKKY CITYXKAT TS XapaKTePUCTUKU CTEIIEHU KUCITOTHOCTH
rouBkl. [1pu pH no 4,5 xucnotrHocTh cvinbHas, pH 4,6—5 — cpenHss,
pH 5,1—5,5 — cnab6asa, pH 5,6—6 — peakumsi, 6im3Kasi K HEUTpalib-
HO#i, oT 6 1o 7 — HeliTpanbHas. 1o BenuunHe pH coieBOI BBITSKKU
YCTaHABJIMBAIOT CTENIEHb HYXKIAeMOCTHY TTOYB B U3BECTKOBAHUM U OPU-
€HTHPOBOYHYIO 103y U3BECTH.

ITpu o6padotke mmouBsl 1 M KCl 13 MOYBEHHOTO ITOIJIOLIAIOLIETO
KOMILJIEKCa BBITECHSIIOTCS HE BCE MOHBI BOIOPOIA, YacThb MX OoJjee
MPOYHO TIOTJIOIeHAa KOJUIOMIAMU TTOYBHI 1 KaTUOHAMU HEUTpaIbHbBIX
coJteit He BEITecHsAeTCS. X MOXHO BBITECHHTD IPH ACHCTBUM Ha TTOYBY
pPacTBOPOM TUAPOTUTHYECKHU IISIOYHOM COMM, HaIIpUMep alleTaTa Ha-
tpusi CH;COONa.

KwucimoTHOCTh TTOYBEI, 00YCIOBIeHHAs MeHee TMOABIKHBIMU MOHA-
MM BOJIOPOAA, KOTOPBIE BEITECHSIOTCS TIPY 00pabOTKe TTOUBBI THIPOIIH-
TUYECKU LIEJTOYHON COJIbIO, Ha3blBaeTCs eudposumuyeckoii. C Hel Mpu-
XOIUTCS BCTpeUyaThCs yallle, YeM ¢ OOMEHHOM, OHa CBOMCTBEHHA 0O0JIb-
IIMHCTBY MOYB, Iaxe YepHo3eMaM. DTa KUCIOTHOCTh BKJIIOUaeT MEeHee
ITOIBIKHYIO YacCTh IOIIOLIEHHBIX MOHOB HY, TpymHee oOMeHMBaro-
IIMUXCSI HA KATUOHBI IOYBEHHOTO pacTBopa. OmnpenessiTh ee HeoO0Xoau-
MO JUJIS pellieHUs] MPaKTUUEeCKUX BOIIPOCOB IMIPUMEHEHMS YIOOPEHUI —
YCTaHOBJICHUS 103 M3BECTH Y BO3MOKHOCTU 3G PEKTUBHOTO IIPUMEHE-
Hus pochHOPUTHOI MYKH.

ITpu 06paboTKe TTOYBBI PACTBOPOM aIleTaTa HaATpUS B pacTBOP TIepe-
XOIST BCe colepXKalluecs B IOYBE MOHBI Bomoponma (M aJTIOMHUHUS),
T. €. OIIpeelIIeTCs CyMMa BCeX BUIOB KMUCIOTHOCTH (aKTyaJibHasI, 00-
MEHHasi U TruapojuTudeckas). YToObl omnpeneauTh BEIUYUHY COO-
CTBEHHO TUAPOJUTUYECKON KUCTOTHOCTH, HEOOXOIUMO U3 OOIIEro IMo-
Kazaress BbIYECTb 3HAUeHHEe OOMEHHOIN KMCIOTHOCTH. OOBIYHO 3TOTO
He JeJaloT U TEPMUHOM <«THIPOJUTHYECKAas] KUCIOTHOCTh» 00O3Haya-
10T OOIIYI0 KMCJIOTHOCTD ITOYBHI, BhIpaxasl ee B MI*3kB/100 I MOYBHI.

CreneHb HACHIIIEHHOCTH OCHOBAHMAMH. [[7151 XapaKTepUCTUKU TTOUBBI
BaXKHO 3HATh HE TOJBKO OOIlee KOJMYECTBO MOIIOIIEHHBIX HOHOB BO-
JIopoia, HO ¥ COOTHOIIEHNE MEXAY HUMM M IPYTUMH TOTJIOIICHHBIMU
katnoHamu (Ca?t, Mg2t, Na*, K* u ap.). KonnuecTBo Bcex MOMIONIEH-
HBIX KATHOHOB, KPOME BOIOPOAA U ATFOMUHMS, B MAJUIUTPaMM- SKBHBa-
JieHTax Ha 100 r mouBkl (CyMMa MOMIOIIEHHBIX OCHOBaHMIT) 0003HAYaIOT
OykBoli S, a oblllee KOJIMYECTBO TOroiieHHoro Bogopona — H .. Cino-
>XKEHUEe MX JaeT OOlIyl0 €MKOCTb IMomiolieHus TouBbl: S+ H. =T,
Mr-3kB/100 r mouBsl. J10JII CyMMBI TTOTJIOIIEHHBIX OCHOBAaHUI OT EMKOC-
TH TIOTJIOIIEHUS, BRIpaXKeHHAas B MPOIIEHTAX, HA3bIBACTCS CIMENeHbio Ha-
cotugeHnocmu noye ocroganusmu (V). Ee BBIUMCIAIOT IO ¢hopMyiaM
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dme-3k8 4 me-3k8

Puc. 8. CxemaTtuueckoe m3o0paxkeHue 3a-

BHCHMOCTH MEXKIY €MKOCTbI0O OOMEHHOro dmz-3x8 16 m2-3KB
NOIJIOMIEHNS] KATHOHOB, THAPOJMTHYECKOM
kucjaotoctsio (H;), cymmoii morsomeHHbIx %% S |V=80 %

OCHOBaHMii (S) U CTENEeHbI0 HACHIIEHHOCTH
ocHoBanusmu (V)

10me-3xB 10 me-3x8

YeM MeHbIIIE TT0YBa HAChIIIEHA OCHOBAaHUSMU, TEM OHa Kuciee, U
Hao0OpOT, YEM BBILLIE CTENEHb HACHILIEHHOCTU MOYBbl OCHOBAHUSIMU,
TeM HUXE €€ KUCJIOTHOCTb M HY>KIaeMOCTh B M3BeCTKOBaHUM. CHIIBHO-
KHUCJIbIE TTOYBBI OOBIYHO MMEIOT CTEeTeHb HACBHIIIIEHHOCTH OCHOBaHUSI-
MM MeHee Wan okoio 50 %, cpemHeKUCble HACHIIEHBI OCHOBAHUSIMU
Ha 50—60 %, cnabokucabie — ot 60 10 70—75 %, a uMmeromue OIU3-
KYI0 K HEUTpaJbHOM peakumio — cBeilne 70—75 % 1 He HyXOmaloTcs B
M3BeCTKOBaHUU. [Ipyu omHOIT M TOM K¢ BeIWYMHE TUAPOIUTHUYCCKOMN
KHCJIOTHOCTHY TIOYBEI B 3aBUCUMOCTHA OT €MKOCTHU TTOIJIOIIEHUS MOTYT
WMETh Pa3HylO CTeNeHb KUCJIOTHOCTU, a MIPU PaBHON €MKOCTU TOIJIO-
LIEHUS UX CTeIeHb HACBHIIIEHHOCTU OCHOBAHUSIMU U CTeNIEHb KHCIOT-
HOCTHM OIPEACNISIIOTCS BEJIMUMHON THIPOJIUTHYECKONW KHUCIOTHOCTHU
(puc. 8).

CreneHb HACHIIIIEHHOCTH TTOYBbI OCHOBAaHUSIMU — BaKHBIN IMOKa3a-
TeJIb IJIS1 IPaBUJILHOM OLIEHKU CTETIeHU KUCIOTHOCTH MTOYBBI M HYK/Ia-
€MOCTH B U3BECTKOBAaHUM.

ITIenounocTh mouB. OHa Takxke MoApasaesseTcss Ha akTUBHYIO U T10-
TeHUUATbHYIO. AkmueHas (aKTyajlbHas) ujea04Hocms O0YCIOBJIEHA CO-
IepXaHreM B TIOYBEHHOM PacTBOPE Pa3INYHBIX TUAPOIUTHYCCKH IIIe-
JIOYHBIX COJiel — KapOOHATOB M OMKApOOHATOB ILEJOYHBIX U IEJT0Y-
HO3€MEJIbHBIX 2JIEMEHTOB, HO Mpexae Bcero Hatpus. I[lomenyuasvhas
WeaoyHOCMb No46 CBSI3aHa C HAJIMYKMEM B MTOYBCHHOM ITOLJIOIIAIONIEM
KOMILJIEKCe TaKKe KaTMOHA HATpHsl, KOTOPBI MOXET OBITh JIETKO BBI-
TE€CHEH B ITOYBEHHBIN PacTBOP APYrMMU KaThoHaMU. I10CKOIBKY MeX-
Iy TIOYBEHHBIM PAacTBOPOM M TBepHOil (ha30il MOUBHI CYIIECTBYET MO -
BIDXKHOE paBHOBecue, Hanmuue HaTpus B I1T1K Bcerma upeBato nepexo-
IIOM €ro B IMOYBEHHBIN pacTBop. g mpakTudyecKux liejeil 0ObIYHO
OIPEIESSIOT TOJbKO aKTyaJbHYIO I11eJIOYHOCTh MouB. OHa OlieHWBaeT-
¢s 1o 3HaYeHuto pH moYBeHHOTo pacTBOpa WM B aOCOMIOTHBIX BEIU-
ypHax (Mr-3kB/100 T mouBbI) MyTeM TUTPOBAHMSI BOTHOM BBITSIKKU
KHUCJIOTOM ompenesieHHO# HopMaibHOCTU. CoJIOHLIeBaTble MOYBHI Xa-
PaKTEpU3YIOTCSI COIeP>KaHUEM BOJOPACTBOPUMBIX COJIEH U O TUITY 3a-
COJICHUS.

Ecnau xoHIIeHTpalys pacTBOpa B HE3aCOJIEHHBIX IMOYBaX HEBEIMKa
1 OOBIYHO COCTABJISIET AECIThIC JOJIM IPaMMOB Ha 1 J1, TO B 3aCOJIEHHBIX
IMOYBax OHa JOCTUTaeT HECKOJIbKUX, MHOTA AeCSATKOB I'paMMOB Ha 1 J1.
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M36BITOK BOAOPACTBOPUMBIX cojieil B mmouBe (6osee 0,2 %, niu 2T Ha
1 Xr TOYBbI) OKa3bIBaeT BpeHOE AeiCTBME Ha pacTeHUe, a MPU Colep-
xxaanu ux 0,3—0,5 % pactenus normubator. OT cocTaBa, KOHIIEHTpaA-
LIMA W CTEMNEHW AUCCOLMAlMM PACTBOPEHHBIX BEIIECTB 3aBUCSIT HE
TOJIbKO peaklivsi, HO U OCMOTUYECKOe JIaBJIeHHME TTOYBEHHOTO PacTBO-
pa, U MOIJolleHue BOAbl KOPHIMU pacTeHuil. OcMoTHYecKoe AaBjie-
HUE MOYBEHHOIO pacTBOpa B HE3aCOJEHHBIX IOYBaX 3HAYMTEJIbHO
HUXe, 4YeM B KJIETOYHOM COKe pacTeHuil. Ha 3acojieHHBIX ImoyBax c
BBICOKMM OCMOTHMYECKHUM JAaBJICHMEM ITOIJIOLIEHNE BOABI U MUTATEIb-
HBIX BEIIECTB KYJIbTYPHBIMU PACTEHUSIMU 3aTPyTHSIETCS.

s onpenesieHUs MOTPEOHOCTH B TUTICOBAHUM COJIOHIIOB COIOBOTO
3aCOJIEHUS U 103 THUIICa HEOOXOAMMO 3HATh KOJIMYECTBO MOTJIOIICHHO-
T'O HaTPUS U €ro J0JI0 OT eMKOCTH IOIJIOIIEHUST KAaTHOHOB.

BydepHocTh mouBBI. DTO CITIOCOOHOCTH MOYBBI COMPOTUBISATHCS U3-
MEHEHUIO peaklMU TMOYBEHHOIO pacTBOpa B CTOPOHY MOAKUCIEHUS
WM TOJIIeIauuBaHusl TP BHECEHUM (DU3UOJOTUUECKU KUCIIbIX WIN
($U3MOJIOTMYECKHU 1IETOUHBIX YyI0OpeHUil. OHa 3aBUCUT B OCHOBHOM OT
KOJIMYeCTBa OPraHMYECKOro BEIECTBA B TI0YBE, COEPKaHUS U COCTaBa
OOMEHHBIX KaTMOHOB B ITOYBEHHOM IIOIJIOILAIOIIEM KOMILIEKce, T. €.
OT €MKOCTH ITIOTJIOIIEHMSI U CTeTIEHM HACBIIIEHHOCTU MOYBBI OCHOBA-
HusgMM. Yem 6oJiblile eMKOCTb TOMIOIIEHUS TTOYBBI, TEM BbIlIE €€ Oy-
¢epHas cnocoOHOCTh. boraTelie r'yMycoM 1 0oJiee TsKesble 110 rpaHy-
JIOMETPUYECKOMY COCTaBY INIMHUCTBIE U CYTJIMHUCTHIE MOYBBI 00J1am1a-
IOT BBICOKOM Oy(epHOCThIO0. ITOUBEI ¢ HU3KOM €MKOCTBIO ITOTJIOLIEHUS
(TmecuaHble U cyrecyaHble) UMEIOT cJlabyro Oy¢epHOCTb Kak MPOTUB
MOJAKUCJICHUS, TaK U MPOTUB MoliensaunBaHust. I[ToriaomieHHbIe OCHO-
BaHMs (KaJblMii, MAaTHUI 1 Ip.) OKa3bIBaloT OydepHoe aeiicTBUE Mpo-
TUB TIOAKUCEHUSI, a TIOTJIOLIEHHbI BOAOPOA — MPOTUB MOJIIEIaur-
BaHMSI peaklMy MOYBEHHOTO PacTBOpa.

—

=
—
=

B mouBax, HachIIIEHHBIX OCHOBAHUSMM, CBOOOIHBIE KHUCJIOTHI
(Hanmpumep, HNO3) HeliTpanusyloTcsa ¢ o6pa3oBaHUEM B pacTBOpeE
HelitpanbHO#l conmu Ca(NOQO;j), BCIeACTBUE IOTJIOIIEHUS ITOYBO
noHoB H* kucnorsl B 06MeH Ha KatnoHbl Ca?', KOTopble U3 MOIJI0-
IIEHHOTO COCTOSIHUSI BBITECHSIIOTCS B pacTBOp. B mouBax, He Hachl-
IIEHHBIX OCHOBAaHUSIMH, UMEIOIINX OOMEHHYIO WJIM TUIPOJUTHYEC-
KYI0 KUCJIOTHOCTb, TpOUCXOAUT HelTpanusauus eaoun Ca(OH), B
pe3yabTaTe MOTJIOLIEHN €€ KATUOHOB B 0OMeH Ha MOoHHBI HT, KoTo-
pble BBITECHSIIOTCSI B pacTBOp M CBs3bIBaloT noHbl OH™ ¢ oOGpa3oBa-
HUeM Bompl. YeMm Gonbllle THAPOIUTUYECKAS KUCIOTHOCTH ITOYBHI,
TeM cUJbHee BEIpaxkeHa Oy(pepHOCTb e¢ MPOTUB MOMIICTaYNBaAHUS.
[TouBEI ¢ BBICOKOI CTEIeHBIO HACBHIIMIEHHOCTH OCHOBAaHUSIMM 00Ja-
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IalOT CUJIbHOM Oy(depHOCThIO NPOTUB MoIKucIeHUs1. BHeceHue opra-
HUYECKMX yIOOpeHMI 1M M3BECTKOBAaHUE TMOBbIIIAIOT Oy(epHOCTh I0-
YBBI TIPOTUB NOAKMUCAeHUsI. OpraHnyeckoe BEIIeCTBO MOYBbI 00J1agaeT
BBICOKO# Oy(pepHOI1 CITOCOOHOCTBIO KaK K MOAKWUCICHUIO, TaK U K MO -
LIEJTAYUBAHUIO.

3.3. COOEPXXAHME NUTATEJIbHbIX 3JIEMEHTOB
B NO4YBE U UX AOCTYMNHOCTb PACTEHMNAM

B nouBax pa3nuyHOro TMMA U TPAHYJIOMETPUUYECKOTO COCTABa KOJI-
YEeCTBO U KAYECTBEHHBII COCTAB OPraHUYECKOTO BEIIECTBA, a TAKXKE CO-
CTaB MUHEPAJTbHOM YaCT HEONMHAKOBHI, ITO3TOMY ITOUBHI OTJIUIAIOTCS
110 OTHOCHUTEIHLHOMY U BaJJOBOMY COIEPKaHUIO OCHOBHBIX 3JIEMEHTOB
nuTaHus (tadn. 13).

13. OTHOCHTeIbHOE U BAJIOBOE colep:KaHHe a30Ta, docopa u Kaus
B MIAXOTHOM CJIO€ Pa3HbIX NOYB

JlepHOBO-1I0130-
JINCTAs:

rnecyaHasi 0,02—0,05 0,6—1,5 0,03—0,06 0,9—1,8 0,5—0,7 1521
cyrmnucrag  0,05—0,13 1,5—-4,0 0,04—0,12 1,2—3,6 1,5-2,5 45-75
YepHozeMm 0,2—0,5 —15 0,1—0,3 3—9 2—2,5  60—75
Ceposem 0,05—0,15 1,5—4,5 0,08—0,2 1,6—6 2,5-3 7590

Ob611ee comep:xaHue a30Ta B MOYBAX HAXOMUTCS B MPSIMOI 3aBUCH-
MOCTH OT KOJIMYecTBa rymyca, ¢ocdopa, OHO TakKe ObIBaeT OOJIbIIE B
OoraTeIX OpraHUYECKHWM BEIIECTBOM IIOYBAx, TOTIa KakK CoAepKaHUe
KaJus B OCHOBHOM OIPEIeISIeTC TPaHyJIOMETPUIECKUM U MUHEpaso-
TMYECKUM COCTaBOM MUHEPAJIbHOI YacTH TTOYB.

B OonpmmHCTBE MOYB 0OIIMIA 3amac a3oTa, pocdopa u Kajaust co-
CTaBJISIET 3HAUMTEJIbHbIC BEJIMUMHBI, B I€CATKU U COTHU pa3 IPEeBbI-
LIaIoIIMe BBIHOC MX ypoOXKaeM OJHOM KyJabTypbl. OJHAKO OCHOBHasl
Macca MUTaTeJbHBIX 3JIEMEHTOB HaXOAUTCS B MOYBE B BUAE COEAUHE-
HU#, HEIOCTYNHBIX IJIs HEMOCPEACTBEHHOrO MUTAHUSI PACTECHUIA.
AB3OT COJAEPXUTCS TJaBHBIM 00pa3oM B ¢hOopMe T'yMYCOBBIX BEIIECTB,
dochop — B Bujie TpyIHOPACTBOPHUMBIX MUHEPAJIbHBIX COJIE M opra-
HUYECKMX BEIIECTB, a KaJWil — B HEPACTBOPUMBIX aTlOMOCUIMUKAT-
HBIX MUHepasax. [ToaToMy BajloBoii 3amac mUTaTebHBIX 3JIEMEHTOB B
IMOYBE XapaKTepu3yeT JHIIb €€ IMOTeHUHAIbHOe IUIogopomue. -
¢dexTuBHOE (aKTyaJbHOE) ILUIOJOPOANE IOYBHI, T. €. €€ CIIOCOOHOCTh
00€CIeUnTh TIOJYyYeHUE YPOXKAEB CEIbCKOXO3SMCTBEHHBIX KYJBTYD,
omnpeaensieTcs CoAepKaHUEM MUTATEJIbHBIX 3JIEMEHTOB B IOCTYITHOM
IUIST pacTeHUl popme.
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s muTaHusT pacTeHUI TOCTYITHBI TOJIBKO T€ MUTATEIbHbIC Bellle-
CTBa, KOTOPBIE HAXOAATCSA B IOYBE B (DOpME COCOMHEHMUI, pacTBOPH-
MBIX B BOZAE M CJIA0BIX KMCJIOTAaX, a TAKXKE B 0OMEHHO-TIOTJIOIIICHHOM
COCTOSTHMU. MOOUIM3alINA TMUTATEIbHBIX 3JEMEHTOB (ITepeXom TPYI-
HOPACTBOPUMBIX COSAMHEHUI B YCBOSIeMYIO (DOPMY) TOCTOSTHHO TIPO-
HACXOOUT B TTOYBE TOJ BJIMSTHUEM OMOJIOTMYECKMX, (PM3NKO-XUMUIEC-
KUX ¥ XUMUYECKUX TTPOIIECCOB.

B pasHbIX MoyBax mpolecchl MOOMIU3AIUM TTPOTEKAIOT C HEOAMHA-
KOBOIl MHTEHCMBHOCTBIO B 3aBMCHMOCTHM OT XapakTepa COEIMHEHUI,
KOTOPBIMU TIPENCTaBJICHBl TUTATEIbHBIE BEIIECTBA, KIMMATHYECKMX
YCJIOBMI, YPOBHS arpOTeXHUKHU U T. A. OOBIYHO 3TH MPOLIECCHI TIPOTe-
KaloT MEUIEHHO, U TeX KOJUYECTB HOCTYITHBIX [JIs1 pacTeHUI (hopM TH-
TaTeJIbHBIX JIEMEHTOB, KOTOPbIE 00pa3yloTCs B MOUBE 32 BereTallMOH-
HBII TTepro, OBIBACT HEAOCTATOYHO TSI YIOBIETBOPEHMST TTOTPEeOHOC-
1 pacteHnit. [103TOMy MOUTH Ha BCeX ITOYBaX BHECEHUE TeX MIM MHBIX
yIOOpeHNI HEeOOXOOMMO IS TIOBBIIMICHUS YPOXKAEB CEIBCKOXO3STi-
CTBEHHBIX KYJIETYD.

Asor. ComepkaHne a30Ta B ITOYBaX 3aBUCUT OT KOJMYECTBA TyMyca
U cocTaBisieT npumepHo 1/20 ero yactb. B uepHO3eMHBIX TTOYBax 00-
miee comepkanue azora gocruraet 0,4—0,5 %, a B 1epHOBO-ITOA30JI1C-
TBIX MMOYBax U ceposemax ero ymiib 0,05—0,15 %. O6mwmit 3amac a3ora
B ITIAXOTHOM CJIO€ pa3HbIX MouB Kojeonercst ot 1500 mo 15000 xr/ra.

OcHoBHast Macca (10 99 %) OYBEHHOI'0 a30Ta HAXOMUTCSI B BUIE Opra-
HMYECKMX COCTMHEHU (OEKOBBIX Y TYMYCOBBIX BEIIIECTB), HEAOCTYITHBIX
IUTST TIMTaHus pacTeHnii. CKOpOCTh MUHEpATU3ai OPTaHMIeCKIX CO-
eMMHEeHNH a30Ta ITOYBEHHBIMA MUKPOOPTaHU3MaMM 10 YCBOSIEMBIX pacTe-
HUSIMIA MUHEPATbHBIX COeIMHEHUI (aMMOHUS W HUTPATOB) 3aBUCHUT OT
VCJIOBHIA a3pallii, BIAXXHOCTH, TEMITepaTyphl U peaklny MOYBEL. [103T0-
My KOJIMIECTBO MHHEPAIBHBIX COSAMHEHUI a30Ta B IOYBAX CHJILHO KO-
JIe6JIeTess — OT ¢ieAoB A0 2—3 % 0oOIIero ero comepsKaHus.

PaznoxxeHue opraHM4eCKMX a30TUCTHIX BEIIECTB B IMOYBE B OOIIEM
BUII€ MOXET OBITh MPEACTaBAECHO CIEAYIONIEe CXeMOil: T'YMUHOBBIE Be-
1IeCcTBa, OeIKM — aMUHOKUCIOTHI, aMUIbl — aMMUAK — HUTPUTHI —
— HUTPATHI — MOJICKYJISIPHBIN a30T.

Pacrang oprannyeckux a3oTcomepsKalliiux BeIeCTB ITOYBbI 10 aMMHaKa
Ha3bIBaCTCS aMMOHUpuKayueid. AMMOHU(UKAIIAIO OCYILIECTBIISIOT Pa3HO-
o0Opas3HbIe a3pOOHBIE U aHA3POOHEIC TTOYBEHHBIE MUKPOOPTaHU3MEL. OHa
TIPOVICXOIUT BO BCEX TTOYBAX MPH pa3HOM peakIInU Cpedbl, HO 3aMeIIsacT-
¢S B aHa3POOHBIX YCIIOBUSAX W TIPU CHJIIbHOKUCIION M IISIOYHOM peaKIIv-
sIX. AMMMaK B3aMMOJENCTBYET C YrOJbHON KHCIOTON MOYBEHHOrO pa-

CTBOpa, 06pasyst KapooHAT aMMOHUS, a * moryonaeTcs ro4Boii:

2NH3 + H2CO3 = (NH4)2CO3

) ) = )
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AMMOHUITHBIN a30T B ITOYBE MOABEPTAETCS HUMPUDUKAUUU — OKUC-
JICHUIO 10 HUTPATHOTO a30Ta.

Hurpudukaiiysi mpoucxoauT B pe3yJibTare AESITeIbHOCTU TPYIIIbI
cneunduuecknx a3poOHbIX OaKTEepUil, ISl KOTOPHIX OKUCICHUE aMMU--
aKa CIIyXXMT UCTOYHMKOM BHepruu. OgHu u3 Hux (Nitrosomonas)

OKMCJISIIOT * 1o , 3ateM npyrue Oaktepuu (Nitrobacter)

OKUCJISIIOT 110 . OnTuMaibHble YCJIOBUS IS HUTpUDUKaA-

IIUY — XOpolas aspaius, BIaXHOCTb TOoYBE 60—70 % KanmmursspHOI
BJIaroeMKoCTU, Temrepatypa 25—32 °C u 6au3Kasi K HelTpalbHOU pe-
akiusi. MHTeHCMBHOCTD HUTPpU(DUKAIIUY — OIUH U3 MTPU3HAKOB KYJIb-
TYPHOT'O COCTOSIHUSI TTOYBHI.

Ha xucabpIx mon30JMCThIX OYBAX B YCIOBUSX TUIOXOM aspalluu, U3-
OBITOYHOI BJIAXHOCTU M HU3KOW TEMIIepaTyphbl MPOLIECCHl MUHEPAJIH-
3alUM TIPOTEKAIOT CJ1abo U IMpeKpalaloTcs Ha CTaauud oOpa30BaHUS
amMoHus. Hutpudukanus u3-3a HeOJaronpusTHBIX YCIOBUI IS €S-
TEeJIbHOCTU HUTPpUDULMPYIOLIUX OaKTepuid ObIBaeT IToJaBjieHa, HUTpa-
TOB 00pa3yeTcs MaJo.

Ha okynbTypeHHbIX, XOpOoI1I0 00paboTaHHBIX TOYBaX MPOLECCHl aM-
MOHU(MUKALIUU U HUTPUGDUKALMU TPOXOAIT 60Jiee MHTEHCUBHO, 00JIb-
e oopasyercss MUHEPaIbHbIX COEAMHEHUI a30Ta, TJIaBHbIM 00pa3zoM
HuTpaToB. M3BecTKOBaHUE KUCIBIX MOYB, CUCTEMAaTUUYECKOEe BHECEHUE
OPraHMYECKUX U MUHEpaAJIbHBIX yIOOpeHUIi, YCUJIMBasi MUKPOOMOJIO-
TUYECKYIO IEesITeJIbHOCTh B MOYBE, PE3KO IOBHIIIAIOT MHTEHCHBHOCTD
MUHepaIu3alii OpraHUYECKOTo BellIeCTBa M 00pa30BaHUS YCBOSIEMbIX
MUHepaJIbHBIX coenrHeHuii asora. [locienHue He HaKaruIMBalOTCS B
IMOYBE B OOJIBIIMX KOJUYECTBAX, TAK KaK MOTPEOISIOTCS paCTeHUSIMU U
MUMKPOOPTraHM3MaMM M YaCTUYHO CHOBA IPEBPAILAIOTCSI B OpraHnuYec-
Ky10 popMmy.

Kpome Toro, HUTpaTHBII a30T TepsieTCsl U3 MOYBHI B pe3yJibTaTe Jie-
HUTpU(PUKALIMKA U BBIMBIBAHUSI €r0 U3 KOPHEOOUTAEMOTO CJI0ST OcaaKa-
MU U TOJUBHBIMU Bojgamu. IToTepu HUTpATOB 3a CUeT BHIMBIBAHUS U3
MOYB TSIKEJIOTO TpaHyJIOMETPUUECKOTO COCTaBa IOJ pPacTeHUSIMU
O0BIYHO He3HauuTeabHbl. OMHAKO Ha JIETKUX, OCOOCHHO MapyIOIIuX,
MOoYBaxX B YBJIAXXHEHHBIX pailoHax, a TakxKe B YCJIOBHUSIX OPOIIAEMOro
3emMyenens TaKue IMOTePU MOTYT OBITh 3HAYMTENbHBIMMU. K oTpulia-
TEJbHBIM MOCJIEACTBUSIM BHIMBIBAHUSI HUTPATOB OTHOCUTCSI TAKXKe 3ar-
psI3HEHME UMU BOTHBIX NICTOYHUKOB, B TOM YHCJIE TIUThEBBIX PECYPCOB.

B ocHOBHOM moOTepH a30Ta U3 IMOYBHI IIPOUCXOIIT B ra3000pa3HO
¢opme B pesynbTare deHumpugukayuy — rpolecca IeCCUMIISITOPHOTO
BOCCTAaHOBJICHUSI HUTPATHOTO a30Ta A0 MoyeKyasipHoro (N,) n1ubdo 1o
razoo0pasHbix okcuaoB azota (NO) u (N,O). buonornueckyto 1eHUT-
pUdUKALIMIO OCYLIECTBIISIET TPYyMIa AeHUTPUGDULMPYIOIIUX OaKTepHUii.
Oco0eHHO MHTEHCUBHO 3TOT IPOLIECC UIET B aHA3POOHBIX YCIOBUSIX,
MpU LEJOYHOM peaKlMU MOUYBbI U B IPUCYTCTBUU JOCTYITHOI'O MUKPO-
OopraHM3MaM OpPraHWYeCcKOoro BelllecTBa. buosornuyeckast neHUTpUPU-
Kallysi MpoTeKaeT U B OOBIYHBIX YCIOBUSIX adpalluu, peakluu Cpelbl U
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YBJIAXXHEHUSI, ITOCKOJIbKY B TOYBAX Jaxe MPU OOILIMX adpOOHBIX YCIIO-
BUSIX HEM30€XXHO HAIMIME aHa3pOOHBIX MUKPO30H, a INaIla3oH 0J1aro-
MIPUATHOM peaKINU CPeIbl IJIsT Pa3BUTHS JeHUTPU(PUKATOPOB JOBOJb-
HO LLIUPOKUIA.

Hapsiny ¢ 6mnonormyeckoit neHuTprdrKaneii HadaoaaeTcs: KOCBeH-
Hasl, Ha3bIBaeMasl XeMOICHUTpH(UKAIINEeH, KOTopas CBsI3aHa ¢ 00pa3oBa-
HMEM Ta3000pa3HbIX OKCUIOB a30Ta U MOJIEKYJISIPHOT'O a30Ta B pe3yJibTaTe
XUMUYECKUX PEaKLMil: MPU PasioKeHUN IPOMEXYTOUHBIX ITPOLYKTOB
HUTpU(GUKALIMY — HUTPATOB U IMAPOKCHIaMUHA (OCOOEHHO IIpU KUCIOi

peakimu), TPy B3aMONEHCTBUU HUTPUTOB C *, 0-aMHUHOKMCJIOTa-
mu, noHamu Fe2t 1 Mn?" 1 ¢ opraHMyecKMMH BEILECTBAMU TTOYBBI.

CrenoBaTeibHO, B KPYroBOpOTE€ a30Ta B 3€MJICACIUU MPOLIECCH
HUTpU(DUKALIMKA HAPSIAY C MOJOXUTEIbHBIM UMEIOT U OTpULIATEIbHOE
3HAUeHHUE, TaK KaK 00pa3ylolIrecss HUTpaThl U HUTPUTHI MOTYT BbIMBbI-
BaTbCs U TEePSIThCS M3 MOYBBHI B BUIE Ia3000pa3HbIX MPOIyKTOB (N,
N,0, NO) 61o0rn4eckoii 1 XeMOACHUTPUPUKAIIAN.

A30T, YCBOEGHHBII pacCTeHUSIMM, BO3BpaIllaeTcsl CHOBA B ITOYBY C Ha-
BO30M JIMIITb YACTUYHO, TaK KaK 3HAYUTEIbHasI YacTh €r0 OTUYKIaeTCsI
C TOBapHOM MpOAYKLIMEN (3€pHO, BOJIOKHO JIbHA, KIYOHU KapTodens u
T. .). YTOOKI He HJOIIYCTUTH OOCAHEHMSI IIOYBLI a30TOM U MOJIy4YaTh BbI-
COKME, YCTOMUMBBIC YpOXKau CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp, HEOO-
XOJIMMO TIOCTOSIHHO TTOMOJIHSATD €ro 3arachl B IMOYBE IyTeM BHECEHUS
OpPraHUYEeCKUX U MUHEPAJIbHBIX YIOOPEHUIA.

EnvHCcTBeHHBIN €CTeCTBEHHbI HMCTOYHUK BOCCTAHOBJIEHUS IIO-
YBEHHBIX 3aM1aCOB 3TOTO 3JIEMEHTa — MPOLIECC OuoA02U*ecKoll hukcayuu
MOJIEKYJISIDHOTO a30Ta aTMOC(EPHI.

B armocdepe Hanm KaxXAbIM I'€KTapoOM MOYBbBI HAXOOUTCS OKOJIO
80 ThIC. T a30Ta, HO MOJIEKYJISIPHBIA a30T BO3AyXa HEIOCTYIEH OOJIb-
IIMHCTBY pacTeHuit (Kpome 0000BbIX). TOMBKO HEOONbIIOE KOIUYE-
CTBO CBSI3aHHOTO a30Ta (10 3—5 Kr/ra) obpasyeTcs B caMoii atTMocdepe
MoJ AeHCTBMEM TPO30BBIX pa3psiioB U C OcagkaMU B BHUIE aMMHUaKa,
a30TUCTOM M a30THOM KHUCJOT IMOCTynaeT B mouBy. ['opazmo OoJbliiee
3HaYCHUE JJIs1 TOTIOJTHEHHSI TIOYBBI a30TOM U MUTAHUS paCTeHUI UMeeT
CBsI3bIBaHME ((bUKcallMs) MOJIEKYISIPHOTO a30Ta BO3ayXa a30T(hUKCHU-
PYIOILIMMUA MUKPOOPTraHU3MaMU, CBOOOTHOXUBYIIMMHU B TTIOUYBE (a30TO-
OakTep, KJIOCTPUAUYM U 1p.), KIIyOeHbKOBBIMU OaKTEPUSIMU, XKUBYIII -
MU B CUMOMO3€e ¢ 0000BBIMU pacTeHUSIMU (CUMOUOTHUYECKAsT a30TMUK-
caums), a Takxke a30T(HUKCUPYIOIIMMUA MUKPOOpPraHM3MaMU B pU30C-
depe HeOOOOBLIX pacTeHUI (accollaTUBHAS a30T(UKCALIYS).

CBOOOTHOXMBYIIIME U ACCOIIMATUBHBIE a30T(UKCATOPHI ACCUMMIM-
DPYIOT B TPOIIMYECKOI 30HE, IOXKHBIX M YMEPEHHBIX IMpoTax no 20—
30 kr a3ota Ha 1Ta, a B CeBepHBIX LIUPOTAX MPU HEIOCTATKE TeIlla,
MaJioM COIepXKaHWM OPraHMYECKOro BellecTBa B MOYBax M HebJaro-
MPUATHOM J1s1 a30T(PUKCATOPOB KUCI0H peakuuu — Bcero 5—10 kr/ra.
Pazmepbl cumMOuoTHYECKO a30TOUKCAIIUU 3HAYUTENIBHO OOoJblle U
3aBUCST OT BUAA U ypoxKaliHOCTU 6000BBIX pacTeHult. Tak, KieBep Ipu
XOpOIlleM ypoxkae MOXeT HakarmBath 150—160 kr/ra asora, Jo-
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nmuH — 100—170, mouepHa — 250—300 xr/ra. IIpumepHo 1/3 cBs3aH-
HOTO 600OBBIMM TpaBaMM a30Ta COXPAHSIETCST B TTOCIEYKOCHBIX U KO-
HEBBIX OCTaTKaxX M MOCIIe UX MUHEPATU3alli MOXET MCITOTb30BaThCs
KyJbTypaMu, UIYIIIMMU B CEBOOOOPOTE Beiiel 3a 6000BbIMU. B cpenHem
B 1T ceHa 0000BbIX TpaB umeercs: 25—30 Kr a3oTa, a B KOPHEBbIX U
MOCJIEYKOCHBIX OCTaTKaX COAEPXKUTCS M MOCTymaeT B mouBy 10—15 kr
azoTta. Bkyiag 61M0Iornyeckoro a3ota B a30THbIN OajaHC ompenessieTcs
IMO3TOMY ILIOIIANbI0, 3aHMMAeMOK MHOTOJIETHUMU O00OBBIMHU TpaBa-
MM U MX YpOXKaeM, OT KOTOPOTO 3aBUCUT KOJMYECTBO a30Ta, OCTaBJIsIe-
MOTO B ITOYBE B KOPHEBBIX U MOCACYKOCHBIX ocTaTKax. Eciu moranp,
3aHATast 6000BLIMU TpaBaMu, cocTaBiisteT 10 % oO6iieil MoceBHOM T10-
IIaaK, a ypoxail ceHa paBeH 4 T/Ta, TO eXeTrogHoe MOCTYIUIEHHWE B I10-
yBy a30Ta Ha | ra moceBoB 6000BBIX cocTaBUT 40—60 KT, a B cpeaHeEM
Ha 1 ra Bceif TToceBHON Turomann — 4—6 Kr. 3epHOO000BBIE KYJIBTYpPHI
OCTaBJISTIOT TOCIIe ¢ebsI B ITOXKHUBHO-KOPHEBBIX OCTATKAX CTOJIBKO 3Ke
a30Ta, CKOJBKO MCHOJB3YIOT IJIsT (POPMHUPOBAHMS YpoxKasl M3 ITOYBHI,
T. €. OHM He OOCTHSIOT ITOYBY a30TOM W SIBJISTFOTCSI XOPOIINM TIPEIIIIe-
CTBEHHHMKOM JIJISI IPYTUX KYIBTYD.

CrenoBaTeibHO, CyMMapHOE IOCTYIIEHME a30Ta 3a CYeT yKa3aH-
HBIX MCTOYHUKOB JaJeKO He KOMIIEHCUPYET BBIHOCA €0 ypoXKasMu
CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP U IOTEPh U3 MTOUBBI B PEe3yJIbTaTe BbI-
MBIBaHUS W AeHUTpUUKauu. [1o3ToMy IS MOBBIIMIEHUS ypoXaeB
BCEX KYJIbTYP U YAYYIIEHUS MX KayecTBa OTPOMHOE 3HAUECHHE MMeEEeT
BHECEHME B IMOYBY COIEPXKAIMX a30T OPraHUYECKUX M MMHEPaTbHBIX
yIOOpeHuid, TOoJyJyaeMbIX MyTeM MCKYCCTBEHHOrO CHMHTE3a M3 a30Ta
BO3IyXa Ha XUMUYECKHUX 3aBomax. KoHeUHO, TIpy 3TOM ITOKHA MAaKCH-
MaJTBHO MCITOJTb30BaThCSI BO3MOKHOCTE BOBJICUEHHUS B KPYTOBOPOT ITH-
TaTeIbHBIX BEIIECTB (PMKCUPOBAHHOTO M3 aTMOC(EpPHI OMOIOTMYECKOTO
a30Ta MyTeM pacllIupeHus nmoceBa 0OOOBBIX, OCOOEHHO MHOTOJETHUX
TpaB, M CO3TaHUS HanboJiee OJarONMPHUATHRIX YCIOBUIM TS VX BBIPAIIIH-
BaHUS U (GYHKIMOHUPOBAHUS CBOOOJHOXUBYIIMX a30T(PUKCATOPOB.

®ocdop. KomnuyectBo dochopa (P,Os) B pasmMUHBIX MOYBAX KO-
ne6nerca ot 0,03 mo 0,2 %, a o6IIMIf 3aMmac ero B MaXOTHOM CJI0€ — OT
1000 mo 6000 xr/ra. ®ocdopa 6oJbIlIE B ITOYBAX C BEICOKMM COIEPKa-
HHEM OPraHUYECKOIo BeIleCTBa (TUIMMYHBIE M OOBIKHOBEHHBIE YePHO-
3eMbl), YeM B O€IHBIX TYMYCOM IOYBax (I€PHOBO-TION30JUCTHIE U Ce-
pble JecHble). OCHOBHOE KOIM4YecTBO (hochopa HAXOAUTCS B TOUYBE B
dopMe MHMHEpaTbHBIX W OPTaHMYECKUX COCIWHEHWI, HEZOCTYITHBIX
JIJISI pACTEHUM.

B marepuHckux nopoaax ocdop comepXuTcs B OCHOBHOM B (hop-
me ¢ropamnaruta CaF(PO,); u ruapokcunanaruta CasOH(PO,)s. [Tpu
pa3pylIeHUU 3TUX TIEPBUYHBIX (hochopcoaepkallnx MUHEepaJloB oOpa-
3YIOTCS BTOPUYHBIE MUHEpaJbHbIE COeAMHEeHUs docdopa, mpeacraB-
JIEHHBIE€ Pa3JIMYHBIMU COJISIMUA OPTO(POCchOpHOM KUCIOTHL. B KMCIbIX
noyBax (AepHOBO-IIOA30JIUCThIE U KPAaCHO3eMbI) 00pa3ytoTcs (pochaThl
xene3a u amomuHusgs AlPO; m FePO,, a Takke OCHOBHBIE COIHU
Fe,(OH);P0O4, Al,(OH);PO,4, KOTOpBIE XapaKTepU3YIOTCS OYEHb Cla-
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00i1 paCTBOPUMOCTBIO U JOCTYITHOCTBIO IJIs1 pacTeHuit. B mouBax, HachI-
IIEHHBIX OCHOBAHUSIMM (YepHO3EeMBI U KaIlITAHOBEIE), 00pa3yioTcs Tpe-
UMYILIECTBEHHO JBYX- U OoJiee 3amellieHHbIe docdarbl Kanblusa. OHu
c1ab0pacTBOPMMEI B BOJIE, HO ITOCTETICHHO PAcTBOPSIOTCS HaXOMSAIIN-
MHCSI B TTOYBEHHOM pACTBOpPE YTOJLHOM, a30THON M OpraHWYIeCKUMU
KUCJIOTaMHU, 1 TTI03TOMY MX (docdop 6osiee JOCTYIIEH IS PacCTeHH, YeM
armatuta u docdaroB MOIYTOPAOKCHIOB XKeJie3a U amroMUHMSI. Bo Bcex
MOYBax IMPUCYTCTBYIOT (OOBIYHO B HE3HAUYMTEIbHBIX KOJIMYECTBAX) XOPO-
III0 PACTBOPMMBIE B BOJe OMHO3aMeIlleHHbIE (hochaThl KAIbLMSI M Mar-
HUSI, a TaKXKe OTHO- M JABy3aMellleHHbIe ¢hochaThl Kajlusl, HATPUs U aM-
MOHUSI, (pocdOp KOTOPHIX JIETKOAOCTYIIEH PACTEHUSIM.

B pesynbrate nesTeNbHOCTH pacTeHUl 1 MUKPOOPTaHU3MOB B IO-
YyBaxX HaKaIUIMBAIOTCS TakKKe OpraHMYecKue coelumHeHus ¢ocdopa.
OHu TpeAcTaBlieHbl HyKJeonpoTeuaaMu, (GUTUHOM, (ocharumamu,
caxapodocdaramMn U APYTUMHU OPTraHUICCKUMU COSTMHEHUSIMU, BXO-
ISIIMMHA B COCTaB PacTeHW M MUKPOOPTaHMU3MOB. J1oyIsT opraHmJec-
Kux ¢ocdaroB B ob1eM conepxkaHun P,Os B pa3TuuHbIX MOYBAX KO-
nmebnercs oT 10 % (B IepHOBO-TIOA3OJMCTBIX TTOYBaX M Cepo3eMax)
1o 50 % (B wepHO3eMmax). DochopopraHMUecKre COCTUHEHHUSI MOTYT
YCBaMBaThCS PACTEHUSIMU TOJIBKO MOCE UX MUHEPATU3aIUU.

IIporiecchl mpeBpalieHUsT HEAOCTYIMHBIX JJISI PaCTeHUI MUHEpaIb-
HBIX ¥ OpTaHUYECKMX coeqruHeHus poctopa B ycBosseMylo (popMy Ipo-
TeKaloT oueHb MemyieHHO. HecMoTpst Ha Oosiblive ofliue 3amachl poc-
dopa B MouBe, €ro MOCTYIMHBIX COCAMHEHUI COMEPXKUTCS OOBIYHO
MaJio, W, YTOOBI ITOJTYIaTh BEICOKHME W YCTOMYMBEIC YPOKanl, HeOOXOIU-
MO BHOCUTBH (pocOopHEIE yIOoOpeHMsI.

3a BereTallMOHHBIN TTepUO PACTCHUS TTOTPEOJISIOT M3 MOYBE Ha 1 T
3epHa okosio 10—15kr ¢docdopa (P,Os), a 10T ToBapHOro ypoxas
KOpHe-, KIyOHer1oa0B — 15—20 Kr. DTo 3HAUUTEILHO MEHbIIIE, YeM
azota u Kajus. OgHako 6osblie ochopa ComepKUTCS B 3epHE 1 3Ha-
YUTEJIbHO MEHBIIIE B COJIOME, MO3TOMY OCHOBHASl 4acTh YCBOEHHOTO
pacTteHUsIMU (ocgopa BMECTE C 36pHOM U APYroii TOBapHOM IIPOAYK-
LIMel OTYYKIAeTCsI C YpoKaeM U He MOXKET ObITh BO3BpallleHa B ITOYBY C
HABO30OM WMJIM KOPHEBBIMU U CTepHEBBIMU ocTaTkamu. Kpome Toro,
€CJIM 3arachl a30Ta B IMOYBE IMOMOJHSIOTCS B pe3yibTaTe (MKCAllUN
a3oTa Bo3lyXa, TO B OTHOLIEeHMHU ¢ocdopa HET APYIrMX UCTOYHUKOB,
KkpoMe ¢ochOpHBIX yIOOpeHUil. DTH OOCTOSITENLCTBA KPYyroBOpOTa
docdopa orpenensTroT BHICOKYIO IMTOTPEOHOCTh B (OC(POPHEBIX yaoope-
HUSAX W OOJIBIIIOE 3HAUCHWE WX IJIS TOBHIIICHMST ypoxkaeB. IloTped-
HOCTb B (pOC(POPHBIX yI0OpEeHUSIX U X 3((HEKTUBHOCTE 0COOEHHO BO3-
pacTaroT Mpy JOCTATOYHOM 00eCTICUeHUN PACTeHU a30TOM.

Kammii. Conepxxanue kanus (K,O) B mouBax kosebaercst ot 0,5 mo
3 % B 3aBUCUMOCTHU OT UX I'PaHyJIOMETPUYECKOro cocTaBa. bosblie Ka-
JIUST B MEJTKOJIUCIIEPCHBIX (DPaKLIMSIX TTOYBBI, TTO3TOMY TSIKeJIble TJIMHU -
CTble M CYTJIMHUCTBIC MTOYBHI Ooraue KajueM, 4eM IecyaHble U CyIec-
yanble. OueHp O6emgHbl KanueM (0,03—0,05 %) TopdssHuCThIe TTOYBHL. B
OOJIBILIMHCTBE KYJBTYPHBIX CYTJIMHUCTBIX MTOYB KaJIUsSI CONEPXKUTCS 2—
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2,5 %, T. e. 3HAaUMTEILHO OOJIbIIE, YeM a3oTa U pochopa. Kpome Toro,
€CJIM OCHOBHOM 3arac a30Ta COCpPeI0TOYEH TOJbKO B T'YMYCOBOM TrOpH-
30HTe, (pochopa — B MAXOTHOM U TMOATIAXOTHOM CJIOSIX, TO KajIusi — BO
BCEM KOPHEOOUTAaeMOM CJIO€ MOUBHI.

Oo6wwmii 3anac K,O B maxoTHOM cjioe mouBbl 50—75 ThIC. KT/Ta, HO
OCHOBHas 4acThb Kanmust (98—99 %) Haxomutcs B (hopMe HEPaCTBOPH-
MBIX U MaJIOAOCTYITHBIX JJIs1 pacTeHui coequHeHuid. 1o creneHu nomu-
BUDKHOCTHU Y JTOCTYITHOCTH JIJISI pacTeHUI comepKaluecss B ITOYBE CO-
eOMHEeHUS Kaaus MOXHO ITOApAa3NeJWTbh Ha CJEOYIOIINe OCHOBHBIE
(OpPMEL.

1. Kanuit, BXoOAIIuii B COCTaB IIPOYHBIX aTIOMOCWIMKATHBIX MUHE-
pajioB, IIaBHBIM 00pa3oM ITOJIEBBIX IIIATOB (OPTOKJIA3a U Jp.) U CIIOM
(MyckoBuTa, OMOTHTA U JIp.), KOTOPbIE XapaKTepU3yIOTCsS CIaboi pa-
CTBOPUMOCTBIO U JOCTYITHOCTBIO JJISI pacTeHUIA.

Kanuit moneBbIx MINATOB MajJoJOCTyNeH JJs pacTeHuit. OmHaKo
MO/ BJIUSIHUEM BOJIbl 1 PACTBOPEHHON B Hell YIVIEKUCIOThI, U3MEHE-
HUI TeMIlepaTypbl MOYBbI U AE€ATEIbHOCTA MOYBEHHBIX MUKPOOpPra-
HU3MOB MPOUCXOIUT MOCTEINEHHO Pas3/ioXeHUE B3TUX MUHEPAIOB C
o0pazoBaHUEM PaCTBOPUMBIX cojieil Kanus. Kanuii ciaton 6ojee noc-
TyTIEH.

2. Kanmnii oOMeHHBII, MOMIOIIEHHBII ITOYBEHHBIMUA KOJUIOMIAMU,
cocrasiser He 6oiee 0,5—1,5 % ob1ero comepXaHUs 3TOr0 JIeMEHTA
B mouBe. EMy mpuHaIeXXuT OCHOBHAsI pOJIb B IMTAHUU pacTeHUil. DTo
00yCJIOBJIEHO TEM, YTO OOMEHHBIN KaJIMii TOCTyIeH pacTeHusIM. Kpome
TOrO, KajJuil 00jamaeT CoCOOHOCThIO B OOMEH Ha ApYrue KaTUOHbI
JIETKO TIepeXOUTh B pACTBOP, U3 KOTOPOTO UCMOJIb3YeTCsI pACTCHUSIMMU.
IIpu ycBoeHMM pacTeHUSIMU KaJlusl U3 PacTBOpa HOBBIE €r0 KOJIuYe-
CTBa MEPEXOAST M3 TMOIJIOLIEHHOTO COCTOSIHMSI B TIOYBEHHbBIN pacTBOP.
OaHako Io Mepe UCIOJIb30BaHUsI OOMEHHOTO Kajivsl 3TOT MPOoLecC Bce
OoJiee 3aMeIsIeTCsl, a OCTAIOLIMIACS Kaluii TTpoYHee yIAep>KUBaeTCs B
MOTJIOIIEHHOM COCTOSTHUU.

ConepxaHue 0OMEHHOTO Kajius U CIIOCOOHOCTh K BO30OHOBIICHUIO
KOHIICHTpAalUM KajJusl B MIOYBEHHOM pAacTBOpE CIyXaT IOKa3aTeIsIMU
CTeNeH! 00eCIeYeHHOCTH TOYBBI YCBOSIEMBIM KayrieM. OOBIKHOBEH-
HbI€ ¥ TUITMYHBIC YePHO3EMBI, KaIlITAHOBBIE TTOYBBI OOrauye 0OMEHHBIM
KajJueM, 4eM JIepHOBO-IIOA30JMCThIE MOYBBLI, OCOOCHHO IeCUaHbie U
cynecuaHble. beaqHbl UM TOp(SIHBIE TTOYBBI.

3. BomopacTBOpuMBbIi Kajluil MpeacTaBieH pa3IUYHBIMU COJSIMU,
pPacTBOPEHHBIMU B MOYBEHHOM BJjiare (HUTpaThl, hoctarthl, CyabpaThl,
XJIOPUbI, KapOOHATHI), KOTOPblE HEMOCPEICTBEHHO YCBaUBaIOTCS pac-
TeHusiMu. CofepKaHue ero B MoYBe OOBIYHO He3HAYUTeJbHOE (OKOJIO
10 % obmennoro mnu 0,1 % BamoBOTO), TaK KaK M3 pacTBOpa KaJlmit
HEMEIJIEHHO TMepPeXOAUT B IOIJIOIIEHHOE COCTOSIHUE U ITOTpeOJIsieTcs
pacTeHUSIMU.

B nouBax MoH Kanus (a TakKe BHECEHHBIX KaJUMAHBIX yIOOpEHUIA)
MOXeT TIomIomarhcs ((pUKCUPOBATLCA) B HEOOMEHHOI (opMme, B pe-
3yJIbTaTe PE3KO CHUXKAETCS JOCTYITHOCTD €ro pacTeHusIM. HeoOMeHHast
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(ukcalmsa Kanus, Kak 1 MOHa aMMOHMsI, HanboJiee CWIbHO BhIpaXkeHa
B ITOYBaX, 6OTATHIX TIMHUCTBIMU MUHEPaIaMI MOHTMOPUJUTOHUTOBOM
TPYMIIEI, B OCOOCHHOCTH TIPH MX TTOIIEPEMEHHOM YBIIAXKHEHUM U BBICY-
mmBaHnM. HeoOMeHHO (DPMKCHPOBAHHOTO KaJIMSI B IIOYBAX COACPKUTCS
00BbIYHO OOJIbIIIE, YeM OOMEHHOT0, HO OH MEHee JOCTYIeH PacTeHMSIM.

KpyroBopoT Kammsi CMILHO OTIMYAeTCS OT KPYroBOpOTa a3oTra u
docdopa. Y 3epHOBBIX KYJIbTYp KaJIvsl OOJIBIIE B COJIOME, YEM B 3€pHE.
IToaTOMY IIpHM TTOJTHOM UCIIOJBb30BAaHMH COJIOMBI B KOPM M Ha TTOACTUII-
Ky CKOTY OOJIbIlIasi YacTh KaJIMSI C HABO30M CHOBA BO3BpalllaeTcs B IO-
yBy. PanioHanbHOE U TTOJTHOE UCIIOJb30BaHKE HAaBO3a UMEET B CBSI3H C
5TUM OYEHb OOJIbIIIOE 3HAYUEHUE TSI 00ecTIeueHUs pacTeHUIN KaJIueM.

B moiyyeHUM BBICOKMX YPOXKaeB CEIbCKOXO3SMCTBEHHBIX KYJIBTYP,
0COOEHHO MOTPeOISAIOMMX OOJbIIOe KOJMYECTBO Kaaus, Hapsay C
a30THBIMU ¥ (POCHOPHBIMU YIOOPSHUSIMM BaskKHAsT POJIb TIPUHAIIEKUT
MMHEpaJTbHBIM KaJTUHBIM.

BanoBoe comep:kaHue KaJbIldsd M MarHUs B TIOYBaX IPUBEICHO B
Ttabauie 14.

14. Cpennee BajoBoe colepKaHue KAAblMs M MATHUA B PA3JMYHBIX NO4YBAX (10 AAHHBIM
A. B. ITerepOyprckoro), %

Kanbuuit 0,7
0,5

0,9 s
Marnuii s 0,7

1,4 6,0
, 0,9 1,4

HocTymnHble pacTeHUSIM KalbLUMi U MarHU B 0OMEHHO-TIOIJIOIIEH -
HOM COCTOSIHMM COCTAaBJISIIOT TMOJABJISIIONIYIO JOJI0 OT CyMMBbI TOIJIO-
IIEHHBIX TTOYBOI OCHOBHBIX KATUOHOB, IMPU 3TOM COOTHOIIIEHWE KaJlb-
1 M MarHus OOBIYHO cocTaBigeT 4 : 1.

C HenocTaTKOM KaJibliusl 1 OCOOEHHO MArHUsA B MOJIEBBIX YCJIOBUSX
MPUXOAUTCS BCTPEYaTbCsd Ha MOYBAX JIETKOTO TPaHYJIOMETPHUUYECKOTO
cocTaBa, IMpUYEM B OOJIbIIEH CTEIeHU Ha KUCIBIX. DTO CBI3aHO KakK C
0oJiee HU3KMM COJEPXKAHUEM B HUX KaJIbLIMS U MarHus, Tak U CO 3Ha-
YUTEJbHBIMU TIOTEPSIMU BTUX BJEMEHTOB 3a CYET BbIlIEJaYMBaAHUS.
HenocTtaTok Kanbpliisg Ha KUCHBIX MOYBAX YCTPAHSIOT MX U3BECTKOBA-
HUEM, a MarHus — TMPU U3BECTKOBAHWUM JOJOMUTOBOU MYKOW U TTyTEM
KCIIOJIb30BaHUS Ha MeCYaHbIX U CyTMecUaHbIX ITOYBax MarHuiicoaepxka-
WX KATUAHBIX YIOOPECHUMNA.

HenocTtaTok cepsl MOXeT MPOSIBJSITGCS TIPU BhIpallliBaHUU OoJiee
TpeboBaTeJIbHbIX K Hell KYJIbTYp M3 CeMeHCTB OOOOBBIX M KAaNyCTHBIX
Ha Jierkux nouBax HedyepHo3eMHOl 30HBI, O€IHBIX 3TUM 3JIEMEHTOM
MU3-32 HU3KOTO COJEpXKaHUsI OPraHUYEeCKOTO BEIIeCTBa M BHIMbIBAHUS
TUIICa.

BanoBoe conmepkxaHue KeJjie3a B TOYBaX COCTABJISIET B CPEIHEM OKO-
10 3 %. B KMCIBIX IOYBax C BBICOKMM COISPXAaHMEM IIOIBMKHBIX
¢dopM XKeje3a CTaJIKMBAIOTCSI HE C HEIOCTaTKOM €ro, a ¢ M30bITKOM. B
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MTOJIEBBIX YCJIIOBUSIX HEAOCTATOK 3Kejie3a TPOSIBISIETCS JIMIITb Ha KapOo-
HATHBIX IIEJIOYHBIX MTOYBAX, OCOOCHHO GETHBIX OPTaHMYECKUM Bellle-
CTBOM.

Ob6mIee coaep:xaHue 00pa B pa3TUYHBIX THITAX ITOYB KOJIEOJIETCS OT
1—2 no 50—80 mr/kr. YcBosiemble (BOIOpPAacTBOPUMbIEC) COETMHEHUS
6opa cocraBisitoT 066r9HO 3—10 % ob1iero ero konmdectBa. Comepka-
HHUE YCBOSIEMOIo 0Oopa B pa3HBIX MOYBax cjeaylollee (MI/KI MOYBHI):
JIEpHOBO-TIOA30JUCTBIE UM  KpacHo3eMbl — 0,05—0,5, 4yepHO3eMBI —
0,5—1,5. Haub6oee 6oraTbl 60pOM 3aCOJEHHbIE II0YBBI, OCOOEHHO CO-
JIOHYaKH; YEpPHO3eMbl M KallITAHOBBIE IMOYBHI COAEPXKAT €ro OOJIblIe,
yeM JIepHOBO-TOJA30JIMCTHIE.

OtyeTnnBasi MOTPEOHOCTh MHOTUX KYJIBTYp B OOPHBIX yIOOPEHUSIX
MPOSIBIISIETCS] TIPU COAEPXAHUU TOABMXKHOIO 6opa meHee 0,3 Mr/Kr
nouBbl. beaHbI yCBOsSIEMbIM 60OpPOM U TpeOYIOT BHECEHUSI OOPHBIX Y100~
PEHUI1 TIpekae BCero NepHOBO-TJIeeBbIe 1 TEMHOLIBETHbIE 3a00/10UeH-
Hble, a TaKXe M3BECTKOBaHHbIC IEPHOBO-TIOA30JUCThIC MOYBHL. [Ipu
M3BECTKOBAHUM YMEHBIIACTCSI PAaCTBOPUMOCTh ITOYBEHHBIX COEIUHE-
HUi1 60pa 1 Bo3pacTaloT MOTPeOHOCTh pacCTEHUI B OOPHBIX YIOOPEHUSIX
U ux 3¢pdexkTuBHOCTh. OCOOEHHO HU3KUM COeIUHEHVeM Oopa, KaK u
IPYIUX MUKPOJIEMEHTOB, OTJIMYAIOTCS IecUyaHble 1 CylecyaHble IO0-
YBBI.

IIpu BHeceHUM BBICOKHX 103 a30THHIX, (POCHOPHBIX U KaJIMHHBIX
yIOOpEeHUI U HAJIMYUU APYTUX YCJIOBUM, 00€CTIEUMBAIOIINX XOPOLINI
pOCT pacTeHUit, TOTPeOHOCTh MHOTMX KYJBTYP B OOPHBIX YIOOpEHUSIX
MPOSIBJISIETCS] U HA HEU3BECTKOBAHHBIX JIEPHOBO-TIOA30JMCThIX MTOYBaX.

BanoBoe comepskaHme MoaMOAeHa B ITouBax Kojebmercs ot 0,2 mo
12 mr/kr. [TogBukHEBIE (DOPMBI MOMOACHA cocTaBIsAoT 5—10 % ob1ie-
ro KOJIMYECTBA 3TOr0 3JIEMEHTa, UX OCOOEHHO Majio B KUCJIBIX TTOYBAaX,
TaK Kak IIpY KUCJIOM peakiiny Mo HaxOOuTCsT B HEIOCTYITHOM TSI pac-
TeHMii popme (B BUIE HEPACTBOPUMBIX MonmbonaTos Al°T n Fe?™). Pac-
TEHHUsI HUCIBITHIBAIOT MOTPEOHOCTh B MOJMOIEHE, €CIM ITOABUKHBIX
¢dopMm ero (M3BIEKAEMBIX KUCJIBIM PAacTBOPOM OKcajaTa aMMOHMsI) B
nouse MeHee 0,15—0,2 Mr/KT.

IIpu M3BeCTKOBAaHUU KUCIBIX TOYB YBEJIMIMBAETCS TMOABMKHOCTD
MOJIMOeHA, ero0 JOCTYITHOCTD ISl PaCTeHUI M YMEHBIIAETCS WIIM T10JI-
HOCTBIO YCTpaHsIeTCs TOTPeOHOCTh B MOJMOAEHOBBIX YIOOPEHUSIX.

IMoaBuxHBIX coenrHeHU Mmeau (u3Biaekaembix 1 H. HCI) meHble B
JIepHOBO-TIOA30UCTBIX TTouBax (0,05—1,5 Mr/kr), yeM B uyepHO3eMax
(2,5—10 mr/kr). PacteHust He obecrieyeHbl MeAbl0, €CJIU TOABUXKHBIX
¢dopM ee B mouBe coaepKUTcs MeHble 0,3 MI/Kr.

OcobeHHO OeHbI MEIbI0 BHOBb OCBOCHHBIE HU3UHHBIE TOPMOSIHUKU
U TIOYBBI 3a00JIOUEHHbIE C HEUTPaJIbHOM WM IIEJIOYHON peakliueii, a
Takke IepHOBO-TJeeBble. [IprMeHeHne MEIHBIX YIOOPEeHUI Ha 3THX
IMOYBax — HEMPEMEHHOE YCJIOBUE TTOTYYeHHUS BHICOKUX YPOXKaeB.

HenocraTok MapraHma yaiiie BCEro MposIBIseTCS Ha MOYBaX C HENT-
PaIbHOI WJIM 1IEJIOYHOI peaklreil, 0COOeHHO Ha MeCYaHbIX U CyMec-
YJaHBIX, a TaKXKe Ha TophsaHUKaX. J1epHOBO-TIOA30JIMCTbIC KUCbIE 0~
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YBBI XapaKTepU3YIOTCS BHICOKUM COIEpKaHMEM IOABUKHOIO (0OMEH-
HOTO) MapraHIla, IO3TOMY IIpUMEHEHNe MapraHIeBBIX YIOOpeHUI Ha
HUX OOBIYHO He maeT 3¢ deKTa U Jaxke MOXET OKa3hIBaTh OTPUILIATEIb-
HOe AeliCcTBHe, TaK KaK M30BITOK MapraHIla BpeaeH I pacTteHuii. [Ipn
M3BECTKOBAHUHU KHCIIBIX TIOYB BHECEHNE MapTraHIIEBBIX yIOOpEHWI MO-
XeT ObITh 3(D(EKTUBHBIM.

INpu3Haky HemocTaTKa NUHKA Yallle BCETO HAOMIOHAIOTCS Y TUIOHO-
BBIX U LIMTPYCOBBIX TOPOI, a M3 MOJIEBBIX KYJIbTYP — Y KYKYPY3bl Ha
KapOOHATHBIX MOYBaX ¢ HENTpaJbHOU U CJIA00IIEI0YHOI peaKireit.

BanoBoe comepxaHue LIMHKA B IOYBaX KOJIeOJIETCs OT 25 10 65 Mr/KT.
IMonsuxHoro nuHka (u3pnekaemoro 1 H. KCl) comepxxutcst (Mr/Kr 1mo-
YBBI): B JEPHOBO-MON30JMUCTHIX IouBax — 0,12—2, 4YepHO3EMHBIX —
0,1—0,25, kamranoBeix — 0,06—0,14. beagHsl M KapOOHATHBIE, OCO-
O6eHHO 3adocdadyecHHbBIC, TTOYBBI, 3alpaBJICHHBIC BBICOKMMHU I03aMU
dochopHbIx ynoopeHuit. Ha atux mouyBax yaiie BO3HUKAaeT MOTPeO-
HOCTH B IIMHKOBEIX YIOOPEHUSIX.

ConepxaHrue YCBOSIEMBIX (hOPM ITUTATEIHHBIX 3JIEMEHTOB 3aBUCUT
OT THTIA TIOYBHI, €€ OKYJILTYPEHHOCTHU 1 TIPEAIICCTBYIONIEH YI0OPEHHO-
cti. OHO MOXET OBITh Pa3TMYHBIM B TTOYBAX XO3SIHCTB U HA OTHCIBHBIX
noJisix. [ToaTomMy 11 OLIeHKU TTOTPEOHOCTU B yIOOPEHMSIX U TTPaBUJIb-
HOTO MX NMPUMEHEHMS HApSIAy C MPOBEIECHUEM ITOJEBbIX OMBITOB BaX-
HOE€ 3HaUE€HHUE UMEET arpoXMMUIeCKOoe 00CIeT0BaHUE ITOYB.

3.4. ArPOXMMUYECKOE OBCJIENOBAHUE
N CEPTUDUKALIUA NOYB

ArpoxuMmuyeckoe o0cjeAoBaHUEe MOYB IMPOBOMAST CHELMATU3UPO-
BaHHBIE TTOAPA3AEICHMS — LEHTPHI U CTAHLIMM arPOXUMMUECKOMN CITyXK-
OBl — B TUIAHOBOM IIOPSIIKE IO JOTOBOPaM € CEeIbCKOX03SICTBEHHBIMU
MMPOU3BOAUTENSIMU (HE3aBUCUMO OT (hOPM COOCTBEHHOCTH) C ILIEJIbIO
arpOXMMUYECKON OLIEHKHM M KOHTPOJISI 3a M3MEHEHHUEM ILIOIOPOIUS
M0YB, arpO’KOJIOTUYECKON CUTyallMU W I CEPTU(PUKALUUA 3€MEIb.
PesynbraThl 00Cie10BaHUS UCIIOIb3YIOT AJIS1 ONpeAeeHUS IIOTPeOHOC-
T B YOIOOPEHMSIX U APYIMX CPeACTBaX XMMU3ALMKU Ha BCEX YPOBHSIX
yIpaBiIeHUs MMPOU3BOACTBOM, a TAKXKe ISl pa3padOTKU peKOMEeH Al
U TIPOEKTHO-CMETHOUN JOKYMEHTAIIMM MO TPUMEHEHUI0 yI0OpeHUi u
XMMUWYECKUX MEJIMOPAHTOB B XO3SIMCTBaX, IO TMPOBEICHUIO ITOYBO- U
MPUPOIOOXPAHHBIX MEPOITPUSITULA.

ATpoXrMHYECKOE OOCJIeIOBaHME OCYILECTBISIOT Ha BCEX TUMAaX
CEJIbCKOXO03SIMCTBEHHBIX YITOAUM CO CIECAYIOLIEH MEPUOANYHOCThIO: Ha
rOCCOPTOYYACTKaX, B 9KCIIEPUMEHTAIbHBIX XO3SMCTBAX OMBITHBIX CTaH-
LM 1 Ha MEeJTMOPUPOBAHHBIX YTOIbSIX — Yepe3 3 roma, B XO3IHCTBax C
WHTEHCUBHBIM TMpUMEHEeHUEM ymobopeHuit (6omee 180Kr ma.B. Ha
1 ra) — depe3 4 roaa, B X031 CTBaX C MEHBIITUM YPOBHEM MPUMEHEHUS
ynobpenuii — uepe3 5—7 jner. B HedyepHo3zeMHOM, JlecOoCTemHON U
CTEMHOM 30HaxX U TOPHBIX paiioHax ero mpoBoAsaT B MaciuTade 1 : 10000
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u 1 :25000, B monyImyCTBIHHOM M IIyCTBIHHOI 30Hax — 1:25000, Ha
opomaeMmbix 3emisix — 1 : 5000—1 : 10000. OcHoBot mjisi TpoBeAeHUsI
arpoXMMHUYeCcKOro o0C/IeIOBaHUSI SIBJSIIOTCS pe3ybTaThl MOYBEHHO-
JNaHAamagTHOTo KapTorpacdupoBaHus 3eMeb.

Jlnst obecnedeHUsT TOJKHOTO KayecTBa arpoOXMMUYECKOro 00cieno-
BaHUSI HEOOXOAMM TPaMOTHBIM OTOOP TMOYBEHHBIX OOpPa3lOB B ITOJE.
HenpaBuibHblli UX OTOOpP 0OecLieHUBaeT Bce TOCIeayole padoThl 1
pa3pabaTbiBaeMble peKOMEHIAIIUM.

g otbopa mpeacTaBUTEIbHBIX IIPO0 OTACIbHBIE MOJSI U YYaCTKKU 00-
CJIeyeMOoi TEPPUTOPUU Ha KapTorpadruueckoil OCHOBE (TUIaHe 3eMJIETTIONb-
30BaHUSI C HAHECEHHBIMU TTOYBEHHBIMU KOHTYpaMH1) U B HaType pa30MBaloT
Ha MMEIOIIHE ITOCTOSTHHYIO HyMepaIuio JIeMEHTapHbBIE YJaCTKU MPaBUIb-
HOI (hOpMBI, IUIOIIAAL KOTOPBIX COOTBETCTBYET MacIlUTaby 0OCIeTOBaHMS.
C Kaxoro 3JeMeHTapHOTro yJacTKa PaBHOMEPHO IO MapIIPYTHBIM XOAaM
(o oceBo¥i PU BBITSIHYTOM TTPSIMOYTOJILHOM WJTY TI0 IMAroHaIu Mpy KBal-
paTHol (hopMe ydacTKa) OTOMPAIOT CIIeLMaIbHBIM TPOCThEBBIM OYpOM TO-
YyeyHble MpoObI MOYBbI, U3 KOTOPBIX (DOpMUpPYETCsl 00beIMHEHHAsT TTpoda —
CMelIaHHbI MOYBeHHbIN obOpasell. [TouBy momelaroT B MOJOTHSIHbIE Me-
ILLIOYKU C 3aBSI3KaMU ¥ CHA0XXalOT 3TUKETKOM CTaHIApTHOM (hOpMbI C HOME-
POM U aapecHbIMU JaHHBIMU, a Takxke MH@opMalueir 00 0COOeHHOCTSIX
MUKpopenbeda, MOUYBEHHOIO IMOKPOBA, COCTOSIHUSI MOoceBOB U jap. Oto-
OpaHHBIC U BBICYIIIEHHBIE CMEILIaHHbIe TIOYBEHHBIE 00pasLibl HAIIPaBJISIIOT B
arpoXMMUYECKYIO JJabOPaTOPUIO IS aHAJTU30B.

[lepBbie LIMKIIBI arpOXMMHUYECKOTO 00CIe0BaHMsI, HAYaTOTO MOCJIe CO3MaHuUsl arpo-
XUMUUYECKOU cITykObl B 1964 T. (Bcero Ha Tepputopun Poccuu yxe mpoBeaeHo 5—7 Ty-
POB B 3aBUCUMOCTU OT MEPUOJUYHOCTH OOCIETOBAHUSI OTAEIbHBIX PETMOHOB), MPOBO-
JIWJIA TOJIBKO Ha MAXOTHBIX MTOYBaX C OINpeaesieHUEM JIMIIb OCHOBHBIX IOKa3aTesiei Mio-
JIOPOJIMS TTIOYB — PeaklMu U COJepXKaHUsI MOABMXHBIX (hopM dochopa u Kanus. AHa-
JIM3bl TIOYBBI, OOPabOTKY MAaTepUajoB AHAJIMTUYECKMX pabOT W M3rOTOBJICHUE
KapTorpaMM IIpOBOMWIM BpydyHylo. B konie 70-x — Havaime 80-X romoB jabopaTopuu
CTAaHUMU XUMU3ALUKU ObUIM OCHALIEHBI BBICOKONIPOM3BOAUTENLHOM amnmapatypoil ajst
MOTOYHOI'0 arpOXMMUYECKOTr0 aHAIM3a TI0YB, B TOM YHMCJIe aBTOMATU3UPOBAHHBIMU aHa-
JIMTUYECKUMHU JIMHUSIMU C BblIauyeil pe3yJabTaToB Ha 1M(poIeyaTb 1 MUKPOIPOLECCO-
pbl. O6paboTKa pe3ynbTaToB MepeBeneHa Ha DBM, pacimpeH HaOOp KOHTPOJIUPYEMbBIX
arpoXMMHUYECKUX TOKa3aTesIeil, B TOM YKMCJIe XapaKTepU3YIOLIMi a30THBIM PeXUM TOYB
U coiepXKaHUe TOABMXKHBIX (POPM MUKPOIIEMEHTOB.

ITo pe3ynbrataM aHaaM3a yCTaHABIMBAIOT IPYHITy (KJIacc) MOYBHL U
0(pOPMIIAIOT arpoOXMMHUYECKHE KapTOorpaMMBbI U macriopTa nojei. ['pym-
IMMPOBKA IO CTENEHN KUCIOTHOCTU U PEKOMEHIYEMBIi LIBET IJIs1 000-
3Ha4YeHUS TPYIII IIOYB HAa KapTorpaMMmax MpuBeAeHBI B Tabuie 15.

JI1st XapaKTepUCTUKY a30THOTO pexXrMa IMOYB U YPOBHST 00eCIIeueH-
HOCTHU KYJBTYp a30TOM OMNpPEAESIOT CTaHAAPTHBIMU METOAAMU CJIeIy-
IolI1e TToKa3aTesu.

1. CoaepxaHue rymyca no meroay TiopuHa. DTOT oKa3aTelb OTpa-
>KaeT OOILIMI YpOBEeHb MOTEHIMAJBHOTO TIOAOPOIMS U 00eCIIeYeHHOC-
TH TIOYBBI A30TOM.

ConepxaHue rymyca CIY>KUT OCHOBHBIM KPUTEpUEM OLEHKH He
TOJIBKO TOYBEHHOTIO IJIOAOPOIUS, HO M MOTJOTUTEIbHOM CITIOCOOHOC-
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15. I'pynnupoBKa 1moYB MO CTeNeHH KHUCJIOTHOCTH, ONpeesieMOid B COJIEBOil BBITSIKKE
(MOTEHIOMETPUIECKH)

1 KpacHblii OueHb CUJILHOKHUCIIbIE Menee 4,0
2 Po3oBbIit CUJTBHOKMCITBIE 4,1—4.,5
3 OpaHXeBBbIit CpenHeKucbie 4,6—5,0
4 Kenterit Crnaboxkucibie 5,1-5,5
5 CBeT/10-3€eJICHBII Bbauskue K HeHTpaJIbHBIM 5,6—6.,0
6 3es1eHbII Heiitpanbhbie 6,1—7,0

TH, 0y(epHOCTU U OMOJIOTUYECKON aKTUBHOCTU MOYBLI. OTHOBpPEMEH-
HO 3TOT IMapaMeTp ompelessieT B 3HAYMTENIbHON CTeNeHU YCTONYM-
BOCTb arpolieHO30B K HeOJIaronpusTHBIM (pakTopaM BHEITHEHN cpeabl U
MOYB K aHTPOIOTeHHOMY BO3eiCcTBHI0. OCOOEHHO SIPKO CTAOMIU3UPY-
foIast PoJIb OPTAaHMYECKOTO BEIIECTBA TTOYBEI TIPOSIBIISICTCST B 9KCTpe-
MaJIBHBIX CUTYallMSIX — B YCIIOBHSIX 3aCyXM Ojlarofapsl MpHCYIIe eMy
BBICOKOI BOIOYAEPKUBAIOIIEH CITOCOOHOCTH, a TIPY XMMUYECKOM 3ar-
pSIBHEHUM — Os1aromapsi CIJIbHOM COpOMpYIOIIE CITIOCOOHOCTH, 00pa-
30BaHMIO OPraHO-MUHEPATBHBIX KOMIUIEKCHBIX COSOMHEHUI C TsKe-
JIBIMA MeTaJUIaMH, OMOJIOTMIEeCKOM JAeTpamgaliiid U TeTOKCUKAIINKU pa3-
JIMYHBIX OPTaHUYECKUX MOJIOTAHTOB (MECTUIIMIOB, HE(PTEIIPOIYKTOB,
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB U 1. ).

2. CogepxaHue JIETKOrMAPOJIN3yeMoro azoTa 1o TiopuHy u KoHo-
HOBOI Ttocjie 0opaboTku nouskl 0,5 H. H,SO,4 nnm menoyernapoansy-
emoro azora no Kopuouiny rnociie o6padorku moussl 1 M NaOH. Ko-
JIMYECTBO a30Ta B IOYBE, OMNpelessieMoe 3TUMHU METOJaMM, BKIIOYa-
€T He TOJIBKO HEIOCPEACTBEHHO JTOCTYITHBIC TSI pacTeHUI MUHEpPalb-
Hble (GOPMBI, HO M a30T OPTraHWYECKMX COCOIUHCHMI, KOTOpEIC
OTHOCHUTEJIHHO JIETKO TUAPOIU3YIOTCS W CITYKaT OIVKANIINM pe3epBOM
IIJIS YCBOGHUSI paCTeHUSAMU TTociie MUHepanu3aunu. ['pamgamst mous mo
STHAM TIOKa3aTelIsIM IpuBeaeHa B Tabuie 16.

16. I'pynnupoBKa NOYB MO COEPAKAHUIO TYMyca, IHIPOJIU3YeMOro a3ota
W HUTPH(UKANMOHHOI CIOCOOHOCTH

mr NO3
1 Menee 2,0 Memnee 30 Menee 100 Menee 5,0
2 2,1—4,0 31—40 101—150 5,1-8,0
3 4,1—6,0 41—-50 151—200 8,1—15,0
4 6,1—8,0 51—70 Bonee 200 15,1—30,0
5 8,1—10,0 71—100 — 30,1—60,0
6 Bosnee 10,0 Boiee 100 — Bonee 60

3. HurpudukanmoHHasi crocoOHOCTh IMouB Mo KpaBkoBy. DTUM
METOJIOM OIIEHMBAIOT 00ECIIEYeHHOCTh a30TOM IO KOJIMYEeCTBY HUTpa-
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TOB, 00pa3yIolINUXCs 3a 7 CYT KOMIIOCTUPOBAHUS TTOYBLI B ONTUMANb-
HBIX IJIT HUTPpUGUKAIIUA YCIOBUSIX TeMITEpaTyphl M YBIAKHEHUS.

4. CoaepkaHue HUTPATHOTO UJIM BCEro MUHEpaJIbHOro a3zora (T. €.
CYMMBI HUTPATHOTO, BOIOPACTBOPMMOTO M OOMEHHO-TIOTJIOIICHHOTO
aMMOHHWITHOTO a30Ta) B ITAXOTHOM, BepXHeM 60-CaHTUMETPOBOM WA
ocHOBHOM KopHeobutaemoM cioe (0—100 cm) go moceBa. MeTon 1mo-
3BOJISIET OLIEHUTD 3aIachl JOCTYITHOI'O pacTeHUSIM a30Ta K HauaJly Bere-
Tallui U Ha OCHOBE YCTaHOBJIEHHON B ITOJIEBBIX OIBITaX 3aBUCUMOCTHU
YpOXKAMHOCTA KyJBTYp OT 3TOTO 3alaca OIpeAesiuTh HeOOXOTMMYIO
103y a30THBIX yIOOpEeHMI Ha ITAHUPYEMBIA ypoxKail Wi OTKOPPEKTH-
pOBaTh CPEIHIOI PEKOMEHIYEMYIO 103Y.

KoMrmuiekcHasi AMarHoCTUKa a30THOIO MUTAHUS KYJBTYp TIpU WH-
TEHCUBHON TEXHOJIOTMU UX BO3MIEJbIBAHUS BKIIIOYAET aHAJIM3 HE TOJb-
KO pacTeHMI, HO M TIOYBHI Ha COACPKaHNE MUHEPAIBHOTO a30Ta B Te-
yeHHe BereTauyu. Tak, I yTOYHEeHUS JO36I a30Ta TP TIepBOIf BeCeH-
Hell TTOIKOPMKE O3WMBIX KYJBTYP OIPEACNISIOT 3arac MUHEPaTbHOTO
a3oTa B TTOYBE BeCHOI (TTOC)Ie ¢XOma CHeTa M OTTaMBaHUs ITOYBHI) VTN
Mo3aHel oceHblo. B mepuoa mpoBeaeHUss MacCOBBIX pabOT MO AUArHO-
CTMKE a30THOIO MUTaHUSI YCTAHOBJIEH CYTOUHBIN CPOK ISl OIpenese-
HUS HUTPATOB B MOYBEHHBIX 00pa3iiax JJabopaTopusMy arpoXuMUIec-
Koii cityxO05bl. ITopTaTUBHBIE KCIpecc-1adopaTOpUM MO3BOJISIIOT yCTa-
HaBJIMBATh COIepXKaHWEe HUTPATHOTO M aMMOHMIHOIO a30Ta B ITOYBE
HEMOCPEICTBEHHO B TI0JIE.

Jl1a orpenesieHrs] NOABKHOIO (pochopa M Kaiausi B OCHOBHBIX TUIIAX
TOYB MCTIOJIB3YIOT PA3IMUHEIC METOIbI, OTIMYAIOIINECS B OCHOBHOM peaK-
TUBOM, KOTOPBIA NPUMEHSIOT JIJIsT U3BJIeueHMsI (pocopa M Kayins, a TaKkKe
COOTHOILIEHUEM U BPEMEHEM B3aUMOJICHCTBUSI €T0 C MOYBOi (Tadt. 17).

17. I'pynnupoBKa noyB no odecne4yeHHOCTH NMOABIKHbIMU hopmamu docopa v Kajus,
MI'/KI' MOYBBI

1 <25 <20 <10

2 25—50 20—50 10—15

3 50—100 50—100 15—30

4 100—150 100—150 30—45

5 150—250 150—200 45—60

6 > 250 >200 > 60

IIpodonscenue

1 <50 <40 <20 <100
2 50—100 40—80 20—40 100—200
3 100—150 80—120 40—80 200—300
4 150—200 120—170 80—120 300—400
5 200—300 170—250 120—180 400—600
6 > 300 > 250 > 180 > 600
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IMonBuzkHEI pochop B AEPHOBO-MOA30JUCTHIX ITOYBAX OMNpPeAeIs-
10T Metonamu KupcanoBa (BbiTskka 0,2 M HCI) u Yupukosa (0,5 M
CH;COOH), B uepHo3zemax — MetogomM Yupukoa u Tpyora (0,001 M
H,S0O,), B KalITaHOBBIX U JIPYrMx KapOOHATHBIX MOYBaX — METOIOM
Mauuruna (1%-noit K,CO3).

IMomBWXHBIN KanWii B IePHOBO-TIOA30JMCTBIX MOYBAX OMPEICISIOT
Metogamu Kupcanosa (0,2 M HCI), Macnosoii (1 M CH;COONH,) u
ITeiise (1 H. NaCl), B HeKapOOHATHBIX UYepHO3eMax — MeTogaMu Yu-
puxoBa (0,5 M CH;COOH) u bposkunoii (0,2 M HCI), B kapboHat-
HBIX 4YepHO3eMaX M KalllTAaHOBBIX IToYBax — MeTomamu IIpoTacoma
[0,1 M (NH4),CO3] u Mauuruxa B mogudukanuu LIMHAO [1%-Hbr1it
(NH4),CO;].

B 3aBrucuMOCTH OT OMOJIOTMYECKIX OCOOEHHOCTE U ITOTPEOHOCTU B
3JIeMEHTaX MUTAHWS pa3HbIe CeIbCKOXO3IMCTBEHHBIE KYIbTYPhI UMEIOT
HEOOWHAKOBYIO CpETHIOI O0eCIeUeHHOCTh ITOYBHI ITMTATEIbHBIMU
anemeHTamu (tadm. 18). CpenHuii ypoBeHb 00€CIICUSHHOCTH IS 3ep-
HOBBIX, 3¢pHOOOOOBEIX KYJIBTYp M TPaB XapaKTePU3YIOT ITOKa3aTelIn
TpeThel TPYIIMIBI, IJIsT Gojiee TPeOOBATEIBHBIX IPOIAIIHBIX KYJIBTYP
(KOpMOBOI M caxapHOM CBEKJIbI, KapTodes, KyKypy3bl) — YeTBEPTOU
TPYMIIBI, a JUIST KYJBTYP C elile 6oJiee BBICOKUM BHIHOCOM MUTATEIbHBIX
5JIEMEHTOB (OBOIIHBIE M HEKOTOpPBIE TEXHUYECKHE, Yall, BUHOTPaI) —
MSITOU TPYIIIHI.

18. OGecneyeHHOCTD PA3JIMYHBIX KYJIbTYP MATATEIbHBIMH JJIEMEHTAMH B 3aBUCHMMOCTH
OT Tpynmbl (KJacca) MmoYBbI

1 OueHb HM3Kast — —

2 Huskas OyeHb HM3Kas —

3 CpenHsist Huskas OueHb HU3Kas
4 [ToBbIIEHHAS Cpennsist Hwuzkas

5 Bricokas TToBbilIeHHAs Cpennss

6 OueHb BBICOKAsI Bricokast [ToBbIIEHHAST

[aHHble 0 comepKaHWU MOABMXHBIX (DOPM MUTATEIBHBIX 3JIeMEH-
TOB TO3BOJISIOT CYAUTh O CTEIIEHU 00ECIIeYeHHOCTH UMY TTOYBBI U T10-
TPeOHOCTU B YAOOPEHUSIX, a TAKXKE KOPPEKTUPOBAaTh PEeKOMEHIyeMble
JI03bl YIOOpPEHUI MOJ OTAedbHbIe KyJbTyphl. [Ipr KOppeKTUPOBKE 103
yIOOpeHUll PYKOBOICTBYIOTCSI CJIEAYIOIIMM TPUHLIMIIOM: TpU OOJIb-
LIei, yeM cpelHssi, 00eCIeYeHHOCTU TOYBbl MUTATEbHBIMU 3JIEMEH-
TaMyd PEKOMEHIyeMylo 103y yAOOpeHUil yMeHbIIAloT, a TpU MEHb-
el — noBblilIaT. OOBIYHO MPU Pa3HULIE B CTETIEHU 00eCIIeUeHHOCTU
Ha OJWH KJIacc IO CPaBHEHMIO CO CpeaHeil 00ecIeuyeHHOCThIO TO03bI
u3MeHsoT B 1,25—1,3 pa3a, a Ha aBa Kitacca — B 1,5 pasa.

ArpoxuMmnyeckue KapTOrpaMMbI IIPEICTaBIISIIOT OO0 B COOTBET-
CTBYIOIIIEM MacIlTabe IIaHbl 3eMJICTTOb30BaHMSI, HA KOTOPHIX B 1IBETE
BBIACJISIIOT TUIOIIAAM TIOJIe U MX YYACTKOB C Pa3IMYHBIMU I'pyIIIaMU
(KjaccamMm) TOYB IO KMCJIOTHOCTH, CONEPXKAHMIO TMOABMKHBIX (hopM
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MUATATEIbHBIX JIEMEHTOB U APYrMM MokasartesisiM (puc. 9). s 6osee
TOYHOU OLEHKU CTeNEHU KHUCJIOTHOCTH IMOYB, YCTAHOBJEHUS HyXIae-
MOCTU B U3BECTKOBAaHMHU, J03 M3BECTU arpOXMMUUYECKUE LIEHTPbl U
craHuuu HeuepHo3eMHOI 30HBI onpene/siioT kpome pH coieBoit Bbl-
TSIKKY TUAPOJIUTUYECKYIO KMCJIOTHOCTh U CyMMY TTOTJIOLIEHHBIX OCHO-
BaHMIi. B 30Hax pacrpocTpaHeHUs 3aCOJEHHBIX [TOYB OMPEnesIoT CTe-
MeHb U XapaKTep 3aCOJeHUs U T. 1.

JJ1s1 IpOrHO3MpPOBaHMSI NOTPEOHOCTU B MUKPOYIOOPEHUSIX arpOXy-
MUYECKHE JJabopaTOPHH ITPOBOIAT aHAIM3HI TTIOYB Ha COAEp:KaHUe IO~
BUXKHBIX (pOpM MHUKPOBJIEMEHTOB M KapTorpacdupoBaHHWe B COOTBET-
CTBMHU C TpafallusIMu 00eCcrieYeHHOCTH, pa3pabOTaHHBIMU C YIYETOM 30-
HaJIbHBIX OMOreoXxuMHUYeckKux ocobeHHocTteil. Tak, misga HedepHozeM-
HOI1 30HBI MPHUHSTA I'PYNIIMPOBKA IMOYB MO COAEPXKAHUIO MTOABUKHBIX
¢opM MUKPOIJIEMEHTOB B 3aBUCUMOCTH OT TpPeOOBATEILHOCTU K HUM
BO3JIEJIBIBAEMBIX CEJIbCKOXO3SIMCTBEHHBIX KyAbTyp (Tadsm. 19).

B rpymnny KyJbTyp HEBBICOKOTO BbIHOCA MUKPO3JEMEHTOB C OTHO-
CUTEJILHO JIy4llleli CITOCOOHOCTBIO UX YCBOEHUsI BBIIEIEHBI 3€pHOBBIE
xJieba, KyKypy3a, 3epH00000BbIe U KapTodeab. K rpyrmne KyabTyp mo-

Menee 25
N\ 25-50
[\ s0-100
[ 7a0-150
E 150-250

Puc. 9. Kaprorpamma conep:kanusi noaBu:xHoro gocgopa
(Mr P,O5 Ha 1 Kr noYBbI) B OYBAX X03SiiCTBA:

I—VI — ceBooGopoThI; 1—3 — mojst ceBoobopoTa
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19. I'pynnupoBKa MoYB Mo 00eCrneYeHHOCTH MHKPOIIEMEHTAMH € Y4eTOM NMOTPEGHOCTH
pacTeHmii

[lepsas epynna pacmenuii (He8bICOKUIL 8bIHOC MUKPOINEMEHNOB)

Hwuszkas 0,1 0,05 0,5 0,3
CpenHsist 0,1—0,3 0,05—0.15 0,5—1,5 0,3—1,5
Bricokas 0, 0,15 1,5 1,5
Bmopas epynna pacmenuii (nosbluleHHbLI 8bIHOC MUKPOINEMEHMOB)
Huskas 0,3 0,2 0,2 1,5
Cpennsst 0,3—1 0,2—0,3 2—4 1,5—3
Bricokast 0.5 s 4 3
Tpemos epynna pacmenuii (8blCOKUL 8bIHOC MUKDOINEMEHMOE)
Hwuszkas 0,5 0,3 5 3
CpenHsist 0,5—1 0,3—0,5 5—-7 3—5
Bricokas 1 0,5 7 5

BBIIIIEHHOTO BBIHOCA MUKPORJIEMEHTOB OTHOCSTCSI KOPHEILIOAbI, TPaBbI
(6000BBIE, 371aKOBBIE M TPABOCMECH ), OBOIIHBIE U TUIOAOBBIE KYJIBTYPHI C
BBICOKOIT 1 CpeiHell yCBOsIIOIIei CIIOCOOHOCTHIO. I'pymiIia BEBICOKOTO BbI-
HOCa MUKPO3JIEMEHTOB BKJIIOUAET BCE MEPEUNCIEHHBIC BBIIIE KYIbTYpPhI
MPpY BbIpAIlIMBaHWM Ha BHICOKOM arpoTeXHUYEeCKOM (hoHe (JIydllre cCop-
Ta, 00paboTKa MOYBHI U YXOJ 3a MOoceBaMu, MPUMEHEHNE TTOBBIIIIEHHbIX
J103 OPTaHUYECKUX U MUHEPAIbHBIX YA0OPEHU, OpOLlIeHUe U JIp.).
ITpu arpoxumuyeckoMm oOCJIEIOBAaHUM B TOYBE OMPEIEISIOT TaKxkKe
cojiepXaHue TOABUXKHBIX (POPM TSKeNbIX MeTalioB — TM (i1 2KCT-
pakIM WCIOIB3YIOT aleTaTtHblll Oydep ¢ pH 4,5—4,8) u BamoBoe ux
kosmyecTBo (M3BiiekaeMoe 1 H. HNOj3). OlieHKy 3arpsisHeHMS TTPOBOIST
ITyTEM COITOCTABJICHUS MOJYYeHHBIX TaHHBIX C CAHUTAPHO-TUTHEHUYEC-
KMMU HOpMaTUBaMM I10 KpaTHocTy npeBbieHust TTJK (ta6m. 20) wim
YCTAaHOBJICHHBIX C y4eToM cBoicTB 1mouB OJIK (mmpunoxeHue).

20. TpynnupoBKa moYB [Isi IKOJIOr0-TOKCHKOJIOTHIECKOi OLEHKH TepPUTOPHii
no coaepxanuio TM, mr/Kr

PTyTh I 1,0 1,0—2,1  22—42 43—62 6,2
CBuHel I 16 16—32  32,1—64,0 64,1—96 96
Huuk 1 50 50—100 101—200  201—300 300
Kamvuit 1 1,5 1,5—3  3,1-6,0 6,1-9,0 9,0
Menp 11 20 20—55 56—275 276—550 550
Huxenb 11 42 4285 86—425 0—850 850
Xpom I1 50 50—100  101—500 501—1000 1000
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YucneHHble 3HAYEHUST BEpXHEl I'paHMIIBI BTOPOIl TPYIIITBI COOTBET-
ctBytoT ITJIK (OJIK) maHHOro sjemeHTa B MouBe, T. €. pTYTH, CBUHIIA,
LIMHKA, KaAMUSI, M€Y, HUKEJSI Y XpoMa; 3TY TToKa3aTea COOTBETCTBEH-
HO UMMeEIOT cienyonive 3HaueHus — 2,1; 32; 100; 3; 55; 85; 100 mr/Kr.
I'pynnupoBKa MoOYB [J1s1 3KOJIOTO-TOKCUKOJIOTMYECKOM OLIEHKHU IO CO-
nepxaHuio TM mpoBeneHa ¢ BblIeJEHUEM TEPPUTOPUI SKOJIOTMYECKOTO
OenctBus (5-51 rpyIina) U Ype3BbIUaHOM SKOJ0TMYECKOl cutyaluu (4-s
rpynmna). TeppuTopuun, OTHECEHHBIC K TPETbeil IPyIIre, MPUTOAHBI IS
BO3IEJIBIBAHUST BCEX CEbCKOXO3SIMCTBEHHBIX KYJIBTYP, HO BCS MPOMYK-
L TMOJJIEKUT KOHTPOJIIO Ha coaepxkaHue TM. Ha tepputopuu nepBoit
U BTOPOI1 TPYIIIT MOXXHO BO3IEIBIBATD JIOOYIO KYJIBTYPY, HO C BEIOOPOY-
HBIM KOHTpPOJIEM KauyecTBa U MoKa3aTeliell 6e30IacHOCTH.

HaGop KOHTpOJIMPYEMBIX TSKEJIBIX METAJIJIOB IJISI pa3HBIX TEPPUTO-
pUil 3aBUCUT OT T'€OXMMHUYECKMX OCOOEHHOCTEN TMOYB, HaJW4YMsI, Xa-
pakTepa u crerneHu 3arpsisHeHust. [ToaToMy cHavasa BbISIBJISIIOT OCHOB-
Hble 3arpsiI3HUTENIN, HAJTUUKMe TOYEUHBIX UCTOUYHUKOB 3arpsI3HEHUSI.

B ocHOBY MeTOAMKM OLIEHKM TOUYEUHOIO 3arpsi3HEHUSsI MOYB TsKe-
JIBIMU MeTaJlJlaMU MOJIOXEH a3uMYTaJIbHbIA MPUHIMIO OTOOpa Mmpod.
ITpoOnl oTOMparT o 4—7 pymOaM Ha ompeneIeHHOM PacCTOSIHUM OT
MCTOYHMKA 3arpsi3HeHUs (OT HECKOJIbKMX COT€H METPOB IO 5 KM) Me-
TOOOM KOHBEpTa ¢ IIOHIAaAoK pasmepoM 2ra. OpueHTauuio pymooB
MPOBOMAT TaK, YTOOBI B CJIydae HEKPYrOBOM PO3bl BETPOB OJHO U3 Ha-
MpaBJIeHU OTOOpa MOYBEHHBIX MPOO COOTBETCTBOBAIO IMpPEUMYIIIE-
CTBEHHOMY HaIlpaBJIEHUIO BEeTpa.

ATposKoJIornyeckoe odcaeIoBaHKue MOYB Ha COAEpKaHUE CEMU TsKe-
JIBIX METAJIJIOB U (pTOpa MPOBOJST €XXETOJHO roCyAapCTBEHHBIE LIEHTPhI U
CTaHIIMM arpoXUMMYecKol ciayxk0nl Poccum Ha mromagy 10—12 MoTH ra.
ITpakTryecku Bce yKazaHHbIE 3JIEMEHThI B KOHLIEHTPALUSIX, MPEBbIIIAI0-
mux I[TAK, o6HapyXeHbl B ITOYBaX Ha IJIOIIAAN OKOJIO 1 MJIH ra.

ITo pesynbTaTaM arpoXMMMUYECKOro o0caea0BaHusl TI0OYB BMECTO CO-
CTaBJIEHUS OTAEIbHBIX KAPTOTPaMM IO KaXIOMY ITOKa3aTesio B Ioce-
IHee BpeMs cTaau o(popMIISITE COBMEIIIEHHBIE KapTOrpaMMbl, Ha KOTO-
PBIX OIMH HamOoJiee BaXXHBIN IMOKa3aTeab (HampuMep, KUCIOTHOCTD),
M300paxKaloT CIUIOIIHBIM 3aKpallliBaHUEM, a IPYTHMe — COOTBETCTBEH-
HO KpYyX0uKoM wind poMOukoM. IIpu 3ToM LiBeT B MpUHSITOU (purype
TIOJDKEH OTpakaTh KJIacC IOYBHI IO ONpenejieHHOMY Ioka3aTeno. Ha
KapTorpaMmMax KHUCJIOTHOCTU IITPUXOBKOU yKa3bIBAIOT IUIOIIAAM Tec-
YaHbIX U CyleCcYaHbIX MOYB.

Hapsiny ¢ kapTorpamMmmamu JJjisl perucTpallii pe3ybTaTOB arpoxXu-
MUYECKOIo 00CIeI0BaHMsI TTOYB Y KOHTPOJIS 32 U3BMEHEHUEM TLJI0A0PO-
IS TIOJIe 1 ypOXKaHOCTH MOJ, BAUSIHUEM CPEICTB XMMU3aLUu oop-
MJISIOT MacIopTa IoJei.

Ilacnopm noseii — 3TO CIielIUANBHBIN OJJaHK (IIPUCIIOCOOJEHHBIN K
cunuThiBaHUI0 DBM), B KOTOPBII1 ¢ UCMOJIb30BAHUEM €IMHOTO KJIACCH-
¢urKaTropa arpoXMMHUUYECKON CIYKOBI 3alCHIBAIOT BCIO COBOKYITHOCTD
JMAHHBIX O TPUPOIHO-XO3SIMCTBEHHOM U IOYBEHHO-arpOXUMUYECKOM
COCTOSTHMH ITIOJISI MM OTACIbHO oOpabaThiBaeMoOro ydyactka. Ilacmopra
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roJjieit (y4acTKoB) B pa3HBIX MOYBCHHO-KIMMATUYECKMX 30HAX, €CTe-
CTBEHHO, HE MOTYT colepKaTh aOCOJIOTHO OJAMHAKOBBIE ITOKa3aTesu,
OIHaKO OHM MMEIOT O0IIMe YaCTU — alpeCHYI0, TOYBEHHO-arpoXuMu-
YECKYIO U ONepPaTUBHYIO.

B adpecnoii wacmu nacnopta ykaseiBaloT 00J1acTh, paiioH, XO3sii-
CTBO, oTaeJieHue (Opuramy), TUMN Yroauii, TUII 1 HOMEpP CeBOOOOpOTa,
HOMEp MOJISl WM OTAEJIbHOIO y4acTKa, ero IJIolaib.

B nousenno-acpoxumuueckyro uacms BOUCHIBAIOT CBEIEHUS O TUIIE,
MOJTHUIIE TTOYBbI, €€ TPAHYJIOMETPUYECKOM COCTABE, CTETIEHU 3POJNUPO-
BaHHOCTHU, CPEHEB3BEILIEHHbIE JAHHbIE O COAEPXKAaHUU TyMyca U MO -
BWXKHBIX TTUTATEJIbHBIX JIEMEHTOB, KUCJIOTHOCTU (MU IIEJIOYHOCTH) U
JIpyryve IokKasaTejd, XapaKTepU3ylllhe MOYBEHHO-aIrpOXUMMUYECKUE
0COOEHHOCTH KOHKPETHOTO MOoJIs (Yy4acTKa).

B onepamusnyio uacme nacnopra 3aHOCAT CBEACHUS O IPUMEHEHUU
yIOOpeHUI, XUMUYECKUX MEJTMOPAHTOB, O BO3AEIbIBAEMbBIX KYJIbTypax
U UX YPOXKANHOCTH.

PesynbTaThl arpoXxMMMYEeCKOTro o0caeg0BaHus MMOYB 3aKJIaAbIBAIOT B
UHGOPMALMOHHBI 0aHK JaHHBIX DBM, 000011al0T U UCMHOJb3YIOT
MPU MOJATOTOBKE PEKOMEHAALIMIA U TPOEKTHO-CMETHOI TOKYMEHTAIIUU
Ha paboThl MO0 MPUMEHEHMIO YIOOPEHUN U XUMUUYECKUX MEJTMOPAHTOB.
O6006111eHNEe pe3yILTaTOB 00CIeA0BAHUS BeAyT Ha YPOBHE KaXKI0TO Ce-
BOOOOpOTa, OoTaesieHUs (OpUraabl) U XO3SMCTBa ¢ BBIACACHUEM OpOIiia-
€MO} 1 OCYLIEHHOM MalllHA, CEHOKOCOB U MACTOMIL, MHOTOJIETHUX Ha-
caxneHuii. Ilpu wucnonb3oBanuun BHBM gemaioT IOMOJHUTEIBHOE
0000111eH1E 10 TUIIAM U MOATUIIAM MOYB C YU€TOM MX IpaHyJIOMETpU-
YeCKOro COCTaBa, CTeNEHU 3POJAUPOBAHHOCTU M TUIla 3acojeHus. Or-
PEOESIOT COOTHOIICHUE TUIOIIAAEH C Pa3IMYHbIMU peaklueil MoyYB U
rpyrnmnaMm o0ecIreYeHHOCTU TMUTATeJbHBIMU 3JIEMEHTAMU 110 OTaesie-
HUSIM U XO3SMCTBY B LICJIOM.

Xo3siiicTBaM IepeaaroT MacnopTa IMoJjei, MacnopTHYIO BEIOMOCTb 1
CXeMy IacoOpTU3UPOBAHHBIX YUYACTKOB M (MJIM) arpOXMMMUUECKUE Kap-
TOTPpaMMBbI C ITOSICHUTEIbHON 3aIIMCKOM.

B pesynbrare mepeBoga KaMepalbHbIX paboT Ha DBM ¢ MHOXU-
TEJIbHOM TEXHUKOU MOSIBUJIACh BO3MOXXHOCTb TOTOBUTh MaTepUallbl ar-
POXMMMYECKOTO 00CIeN0BaHUS B BUAE HE TOJbKO TPAAULIMOHHBIX Kap-
TOrpaMM U IMAcIOpPTOB IOJIEH, HO W 3JEKTPOHHBIX BEPCUI 1O JIIOOOMY
rokasareJsito MIOAOPOANS WU 3arpsi3HeHUS TI0YB, JIM00 B UHTETPUPO-
BaHHO# popMe. Marepuralibl arpOXMMHYSCKOTO OOCIeIOBaHMSI aHAIM -
3UPYIOT U 0000IIAIOT ¢ YYETOM MPUPOAHO-JAHAIIA(DTHON CTPYKTYPHI
00CJIeIOBaHHBIX TEPPUTOPHUI C BBIAEICHUEM KacKaaHO-BOIOCOOPHBIX
cucteM, (pusuko-reorpauuecKux JaHAIIA(PTHBIX MTPOBUHIUN U TU-
OB UCITOJIb30BaHUS 3€MEJIb.

Co3maHbl KOMIIBIOTEPHBIE TTPOTPaMMBI JIJIs1 OLIEHKH U ITPOTHO3a 3ar-
PSI3HEHHOCTM TI0YB (M pAacTeHUWIA) TSIXKEJIbIMUA METaIaMWA U JPYTUMU
TOKCUKAHTaMU, pa3pabOTKU pPEeKOMEHIAIIMIA MO CHWXXEHUIO MX Hera-
TUBHOTO JAEHCTBUS U 9KOJOTMYECKU O€30MMaCHOMY MPOU3BOICTBY CEJlb-
CKOXO3SIMCTBEHHOM ITPOAYKIIUU.
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C navasia 90-X romoB arpoXMMHIecKasi CJIy>k0a TOMHUMO CILTOIITHOTO
arpoXMMHUYECKOTo 00CAeIOBaHUS OCYLIECTBISIET UCCAEA0BAHUS T10 JIO-
KaJbHOMY arpOo3KOJIOTMIECKOMY MOHUTOPUHTY OKpYKAIOIIEH cpeanl B
Pa3IMYHBIX MOYBEHHO-KJIMMATUYECKMX 30HAX CTpaHbl. A2poskonoeu-
yecKuil MOHUMOpPUHe — 3TO CUCTEMa HAOMIOAEHUI U KOHTPOJS 3a CO-
CTOSIHUEM U YPOBHEM 3arpsi3HEHUSI arpOCUCTEM B IPOLIECCE CETbCKO-
XO3TMCTBEHHOM JEeATSILHOCTH, CIIEKEHHUE 32 KOMITJICKCOM TTOYBEHHBIX
CBOMCTB U peKMMOB, ITPOAYKTUBHOCTBIO PACTEHUI B CBSI3U C MIPUMEHE-
HUEM CpEeICTB XMMM3allMi, CEBOOOOPOTaMU, arpOTEXHUKOMA U BO3Meii-
cTBUEeM Apyrux ¢akropos. Lleapio arposKoJornyeckoro MOHUTOPUHTA
SBJISIETCS co3gaHue 3((OEKTUBHBIX, YCTONUMBBIX U 3KOJOTMYECKU cOa-
JIAHCMPOBAHHBIX arpolieHO30B Ha OCHOBE PAallMOHAJIBHOTO MCITOJIb30-
BaHUS U PACIIMPEHHOTO BOCITPOM3BOICTBA MOYBEHHOTO ILJIOAOPOIMSI,
MaKCUMAaJIbHOTO MCITOIH30BaHUS TTPUPOTHO-KIMMATHISCKIX PECYPCOB
U 3KOJIOTMYEeCKU 0€30MacHOro MpUMeHEeHHs CPeICTB XUMU3aLMH.

JloKkanbHBIN arpo3KoJIOTUYECKUA MOHUTOPUHT 3eMeJib CEIbCKOXO-
3TMCTBEHHOTO MCIIOJBE30BAaHMS IPOBOASAT Ha TMOCTOSTHHBIX PeTiepPHBIX
yyacTkax romanpio 30—60 ra ¢ THIMMIHBEIMA UIST PETMOHOB TTOYBEH-
HBIM TTOKPOBOM, CUCTEMOI 3eMJICTIONb30BAHUS U Pa3IMIHBIMUA YPOB-
HSIMM aHTPOIIOTeHHOI Harpy3ku. B cucTeMy KOHTPOJUPYEMBIX MOKa-
3aTesiell (Ha KOTOpble aHAIM3MPYIOT IMOYBEHHBIE O0Opa3lbl HE TOJbKO
IMAXOTHOTO CJIOSI, HO M TPO(MuUIsA MOYBEHHBIX Pa3pe30B) BXOISIT HE
TOJIbKO OCHOBHBIE arpOXMMMYECKHE TTapaMeTphl, HO U ColepXKaHUe Ba-
JIOBBIX Y TTOABVKHBIX (POPM TSKEJIBIX METAJLIIOB, PATUOIOTHUYECKIE T10-
Kazareau (ramMma-usjiaydyeHue, HaubOoJiee OmacHble PaguOHYKIUABI —
crpoHuuii-90 u uesuit-137), ocTaToOuHble KOJIMYECTBA MECTUIIMIOB.
ITomo6GHBIM 00pa30M XapaKTepU3YIOT pacTUTEIbHBIC 00pa31bl, OTOMpa-
eMble mpu yoopke ypoxasi. [IpoBogsT cO0p J0XKAEeBbIX BOJ B 30HE pe-
MMepHBIX YIACTKOB, OTOOP CHeTra B MIEPUOL CHETOTasTHYS.

CepruduKanus moys 3eMeJIbHbIX YYACTKOB. [0CyTapCcTBeHHBIC IIEHTPHI
U CTaHLIMM arpoOXMMMUECKOM CITy>KObI yXe Oojiee 35 JeT mpoBoIsT 00-
cJeOBaHKE TIOYB CEIbCKOXO3SIMCTBEHHBIX YTOIUIA TSI OLIGHKM COCTOSI-
HUSI TUTONOPOAMS TIOYB ¥ KOHTPOJIS 3a UCIIOJIb30BAaHUEM CPEICTB XUMM-
zauun. C KoH1a 80-X roJoB OCYILECTBIISIIOT 00CIeI0BaHIe MTOUB U Kap-
TorpadMpoBaHUe MO TaKUM MOKa3aTeIsiM 0e30IMacHOCTH MOYB, KaK CO-
Nep>KaHUe TSDKENIBIX METa/UIOB, MBIIIbsKA M (TOpa, PaguOHYKIUIOB,
OCTaTOYHBIX KOJMYECTB MeCTULMIOB. B mocnenHee necsatuiaeTue Oblia
co3laHa 3akoHojaTesibHasl 6aza Juisl cepTU(UKaALUY TTOYBbI 3eMeJIbHbIX
yuacTkoB. KOHKpeTHbIE MpaBOBbIE OCHOBBI MOCYIapCTBEHHOTO PEryjiu-
pOBaHUsl TUIOAOPOAMS 3eMeJib CEeIbCKOXO3SIMCTBEHHOIO Ha3HauYeHUs
MIpeayCMaTPUBAIOT CepTU(PUKAIIIIO TTOYB, JTUIIEH3NPOBAHUE IeATEITHHO-
CTU TI0 arpOXMMUYECKOMY OOCITYyKMBaHUIO, KOHTPOJIb 32 BOCITPOM3BO/I-
CTBOM IUIOAOPOIUS 3eMeNIb CEIbCKOXO3SIMCTBEHHOIO HMCITOJIb30BaHUSI,
co3fgaHue OaHKOB JaHHBIX B cpepe 00ecleyeHNs X IJI0I0POAKs, Bblae-
JIEHUE U yJYeT 3TATOHHBIX YIaCTKOB CEJIbCKOXO3SIMCTBEHHBIX 3eMEJIb.

B Hacrosiiee BpeMsl cepTU(MMKAIIMIO MMOYB 3€MEJbHBIX Y4acTKOB
MPOBOISIT HAa JOOPOBOJBHOM OCHOBE IO 3asIBKaM 3aKa3uuka. PelieHu-
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eM MuHHUCTEPCTBA celbcKoro xo3siictBa P® u I'occranpapra Poccun
Ha 6aze [IMHAO coszman LleHTpanbHBIi oOpraH mo cepTUdUKaIMU
ITOYB 3eMEJIbHBIX YIaCTKOB U TPYHTOB, KOTOPBII TaKKe SIBIISICTCST HAYyd-
HO-METOINYECKNM LIEHTPOM CTpaHBI B 3TOM cdepe.

CeptrduKauo TOYB 3eMETBbHBIX YYACTKOB IIPOBOIST B IICNISX
obecrieyeHUs1 MPOU3BOACTBA IKOJOTUYECKU OE€30MacHON CelbCKOXO-
3TMCTBEHHON TPOAYKIIUM, YIYUYIICHWS ¢¢ KadecTBAa W TTOBBIIICHUS
KOHKypeHTocIocooHocTu. Korma nmpu cepTuduKauy IIOYB CEIbCKO-
XO3SIMCTBEHHBIX YrOAWN MOATBEPXKIAETCS COOTBETCTBHE 3€MEJIbHOTO
y4yacTKa YCTaHOBJIEHHBIM TpeOOBaHMSIM 2KOJOTUYECKON Oe30ImacHoC-
T, IJIS TPOW3BOAUTENICH IIpeaycMaTpUBaeTCs COKpallleHHas cxema
cepTu(dUKaLMU MMOJyJaeMOi Ha 3TUX YTOAbsSIX PacTeHUEBOIYECKOM (1
KMBOTHOBOAUYECKOI) MPOAYKLIMK. DTO MO3BOJISIET B 2—3 pa3a yMeHb-
IIWATH 3aTPaThl TOBAPOITPOM3BOINTENS Ha CepTU(HHUKAIINIO TTPOTYKIINN.

O06s13aTeNbHBIMA - TIpUTOXeHUSIMI  CepTU(PUKALIM  COOTBETCTBUS
IUIST 3¢MEJTLHOTO YYacTKa SBISIOTCS OO0beIMHEHHBINM TTPOTOKOJ MCITHI-
TaHUU W KapTorpaduuecKre MaTepHallbl, KOTOpPbIe HE TOJBKO ITO3BO-
JISTIOT OLICHUTH TTOYBHI TI0 TTapaMeTpaM KadecTBa M 6€30IMacHOCTH, HO U
000CHOBaTh KOHKPETHBIE MEPOTIPUATHS TT0 COXPAHCHMIO W TTOBBIIIIE-
HUIO TIOUBEHHOTO IIJIOAOPOIMS, OXpaHe OKPYKaIOIIei Cpebl.

3.5. AFPOXMMUYECKAS XAPAKTEPUCTUKA
OCHOBHbIX TUMNOB NO4B U OBLWEE COCTOAHUE
3EMEJIbHOINO ®OHAA POCCUMNCKOUN ®EAEPALIA

3.5.1. APOXMMUYECKASA XAPAKTEPUCTUKA
OCHOBHbIX TUMOB NOo4B

JepHoBo-non3oauncteie mouBbl. KMMeroT kucayio peakuuio (pH 4—
5,5), 3HAYUTEJbHYI0 OOMEHHYIO KUCAOTHOCTh (1—2 Mr - 3kB/100 r 10-
YBbI), OOJIbILIASI YACTh KOTOPOM B TSIKEIBIX MOYBax OOYyCJIOBJIeHa 00-
MEHHBIM aJTIOMWHHUEM, a TakKKe TUIPOJUTUUYECKYIO KUCIOTHOCTb (3—
6 MT - 9KB), HU3KYIO €MKOCTb MomiomieHus (5—15mr - 3kB) u crerneHb
HachleHHOCT ocHoBaHusAMHU 30—70 %. Bosnblliasg 4acTh 3THX ITOYB
HYXIAeTCs B U3BECTKOBAHUU.

s nepHOBO-TIOA30JMCTBIX MIOYB XapaKTePHBI HU3KOE COAepKaHue
rymyca, oOI11ero a3oTa, MoJBUXHOTro (ocdopa U pe3Koe CHUXKEHUE UX
KOJIMYECTBa ¢ IIyOMHOI mpoduis. ArpoxuMHUYecKrue CBOICTBA 3TUX
MOYB CUJIbHO BapbUPYIOT B 3aBUCUMOCTHU OT I'PaHyJIOMETPUYECKOIO CO-
CcTaBa M CTENEHU UX OKYJIbTYpeHHOCTH (Tadir. 21).

ConepxxaHue MUKPO3JIEMEHTOB B JE€PHOBO-TIOA30JUCTBIX IOYBAX
KO0J1e0JIeTCsl B IIIMPOKUX MpejesiaxX: BO3MOXEH KaK HeJOCTaTOK HEKOTO-
pbix U3 Hux (B, Mo u n1p.), Tak 1 U30BITOK (Harmpumep, Mn).

BoNBIIMHCTBO JEPHOBO-TION30JUCTHIX TOYB HMMEET CPaBHUTEIbHO
HM3KOE CoJepKaHhe YCBOSIEMBbIX (MMHEpaTbHBIX) (DOPM a30Ta, MOABUXK-
Horo (¢ocdopa, a mecyaHble U CylecyaHble IMTOYBBI — M Kaius. BeanuuHa
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21. ArpoxumMHYecKasi XapaKTepUCTHKA J€PHOBO-TOI30JMCTBIX MOYB

Cnabast o 20 1,5—2 4—4,5 Ho 50 o 100
CpenHsis 20—22 2—2,5 4,6—5,0 50—100 100—150
CusbHas 2225 2,5-3,5 5,1—6,0 150—250 200—300

KUCJIOTHOCTHU Y COJEPKaHUE MOABMXKHBIX (POPM MUTATEIBHBIX DJIEMEHTOB
B MOYBaxX B CWJIBHOU CTETIEHU 3aBUCAT OT UX OKYJBTYPEHHOCTH.

C NOBBIIIEHUEM CTENIEHU OKYJbTYPEHHOCTHU 3TUX TMOYB (IIpU CUCTE-
MaTUYECKOM TPUMEHEHUU OPTaHWYEeCKMX M MUHEpPaIbHBIX YyaoOpe-
HU, U3BECTKOBAHUM U T. [I.) CHUXKAETCS KUCIOTHOCTh, YBEINUMBAETCSI
coliepxKaHue TyMyca 1 oOIIero a3ora, HOABMXKHOTO (pocdopa 1 Kajusl,
pacTeT IJI0I0POaNEe TTOYUBHI.

BciieactBue TOro 4to 1€pHOBO-TIOA30MCTHIE TOUBBI OOBIYHO OEIHBI
aJIeMEHTaMHU IMTAaHUS, HO HOOCTAaTOYHO YBJAXXHEHBI, IPUMEHEHHE
OpraHMYeCKMUX U MUHEpPaAJbHBIX YIOOPEHUI Ha HUX BHICOKOA(M(EKTUB-
Ho. VI3 MMHepaIbHbIX YIOOPEHUH JTYUIINii pe3yabTaT JaloT a30THBIE, a
Ha cJ1ab0OKYJIbTYpEeHHbIX MMo4YBax 1 dochopHbie. Ha mecuaHbix u cy-
rnecyaHbIX MovBax 3(MEOEKTUBHO MPUMEHEHUE KaJUNHBIX, OCOOEHHO
MarHuicoaepxaiux yaio0peHuii.

Cepbie JiecHble MOYBBI. B 3aBUCMMOCTM OT MOIIIHOCTU TYMYCOBOT'O
TOPU30HTA, COJAEPXKaHUsI TyMyca U Pa3BUTHUs MPU3HAKOB OIOA30J1Ba-
HUS UX TIOJIpa3eisiioT Ha CBETJIO-CEphIE, Cepble U TEeMHO-CephIe, OTIH-
YalolIKMecs 1Mo arpoOXMMUYECKUM CBOMCTBaM (Tabi. 22).

OT CBETJIO-CEPBIX K TEMHO-CEPBhIM IMOYBAM YBEJIMYMBAIOTCS MOIII-
HOCTh TYMYCOBOI'O TOPM30HTa, COAepKaHUe rymyca, CyMMa OOMEHHBIX
OCHOBAHMI U CTEIEHb HACHIIIEHHOCTM OCHOBAaHUSMU, YMEHBIIAETCS
KUCIOTHOCTh. Cephie JIECHbIE TTOYBBI OOBIYHO MMEIOT HEBBLICOKOE CO-
JIepXaHue YCBOSIEMBIX COE€IMHEHUI a3o0Ta, IMOIABMKHOro docgopa u
KaJiisi, HO OHO MOXET CUJIbHO KOJie0aThCsl B 3aBUCUMOCTU OT CTEIEHU
OKYJIBTYPEHHOCTH U TPEeALIeCTBYIONIEH YIOOPEHHOCTH TTOYBBbI.

Ha s1ux noysax HeoOXOAMMO cHCTeMaTUYeCKOe ITPUMEHEHE OpraHu-
YECKMX U MUHEpaJIbHbIX YIOOpEHUIA, a Ha CBETJIO-CEPhIX MTOYBaX C KUCIION
peaxieil — Takke M3BecTKoBaHMe. D(PPOEKTHBHOCTh MMHEPAIBHBIX YI00-
peHuli HanOoJsee BhICOKA B 3alagHBIX MPOBUHIIUSIX 30HBI CEPBIX JIECHBIX
ITOYB ¥ HECKOJIBKO HIDKE B LICHTPAJILHOM M OCOOEHHO BOCTOYHOM paiiOHax.

B moBbIlIeHUHN YPOXKaeB CEIbCKOXO3IMCTBEHHBIX KYJbTYp BemyIast
pOJIb Ha 3TUX MOYBAX MPUHAIJIEKUT a30THBIM yIOOPEHUSIM, Ha BTOPOM
MecTe 1o 3¢p(GEKTUBHOCTU CTOSAT (ocdopHbIe yooOpeHUs U ciadee
NEUCTBYIOT KaJIMiHbIe, TPUMEHEHUE KOTOPHIX, OAHAKO, HEOOXOIUMO
o, KapTodeib, caxapHYIO CBEKJTY U OBOIIHBIE KYJIbTYPHI.

YepHo3zeMbl. ATPOXMMUYECKHME CBOMCTBA OCHOBHBIX TTOATUIIOB YE€PHO-
3eMOB XapaKTepU3YIOTCs MOKa3aTe/IsSIMU, TIPMBEIACHHBIMU B TabauLe 23.

YepHo3eMbl OT APYrMX ITOYB OTJIMYAIOTCS 0oJiee BHICOKMM €CTe-
CTBEHHBIM ILIOAOPOAUEM, UMEIOT MOIIHbBII I'yMYCOBBII TOPU3OHT, 3HA-
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YUTEIbHO OO0JIbIIEe comepxkar rymyca u obmiero azora (0,2—0,5 %) B
IMAXOTHOM TOPHM30HTE C MOCTEIICHHBIM CHIDKECHHMEM HMX IO MIPOdIIIIO.
BasnoBoii 3amac rymyca u azota B cjioe 0—20 cM cocTaBiisieT COOTBET-
ctBeHHO 60—220 1 3—15 T/Ta, a B METPOBOM clioe — B 3—4 pa3a 60Jb-
mre. O6miee comepkanne docdopa (P,0s5) konebaercs ot 0,1 mo 0,3 %,
a BaJIOBOM 3amac ero cocramisier 2—4,5 T/ra. Bce moaTunsl yepHo3e-
MOB 0OraThl KajlieM, oOlIliee comep:KaHUe ero cocrasiser 2,5—3 %, a
BaJioBoli 3amac — 75—90 t/ra. UepHO3eMbl MMEIOT BBICOKHME €MKOCThb
MTOIJIOLIEHUS U CTENeHb HACBIIIEHHOCTA OCHOBAaHUSIMMU.

Y TunuyHoro yepHo3emMa HamOOJbIlas MOIIHOCTh TYMYCOBOIO I'O-
pU30HTA, 60JIee BHICOKOE OTHOCUTEIBbHOE COlepKaHue TyMyca 1 o0IIIe-
ro azoTa, a Takxe ¢ocdopa U BajJOBbIE MX 3amachl (COOTBETCTBEHHO
120—220; 7—15 u 3,5—4,5 t/ra) u eMKocTh TnornoieHus1. K cesepy y
BBIIIEJIOUEHHOTO YepHO3eMa U K 0Ty Y OOBIKHOBEHHOTO U OCOOEHHO Y
FOKHOTO YepHO3EMOB 3HAUCHMS TUX IMOKAa3aTeNIeil CHIKAIOTCS. Y BBI-
IIEJOYEHHOTO YepHO3eMa peaKIMs TTOYBHI CIaboKMcias, oOMeHHast
KHCIIOTHOCTD, KaK IIPaBMIIO, OTCYTCTBYET, HO THAPOJUTHYECKAsT KHC-
JIOTHOCTb MOXET JTOCTUTaTh 3HAUYNTEIHLHBIX BEJTMINH. Y OOBIKHOBEHHO-
IO 1 I0XHOTO YepPHO3EMOB peaKIvs HeHTpalbHas WM CIa0oIIesIou-
Hasl.

HecMoTpst Ha BBICOKOE MOTEHUMAIBHOE TIJIOMOPOANE YEPHO3EMOB,
00eCcIIe4eHHOCTh X YCBOsIEMBbIMU (hOpMaMU a30Ta U MOABUXKHBIM (poc-
¢dopoMm (0COOEHHO CTApOIAaXOTHBIX U CJIa00 yIOOPSBIIMUXCS YepHO3e-
MOB) OYeHb 4acTo HeBbIcoKasl. [ToaTomy 3aech a(pdpekTuBHBI hocdhop-
HBbIe YIOOpEHMS, a TIpA 00JIee 6IarONPUSITHBIX YCIOBUSIX YBIAKHEHUS
7 a30THBIe. Ha cTapoImaxoTHBIX M ¢1ab0 ymoOpSBIIMXCS YepHO3eMax
10 CPAaBHEHUIO C IIETMHHBIMHA YMEHBIIAIOTCS 3aITachkl 00IIeTo M 0OMeH-
Horo Kanus. Ha Takux moyBax, 0COGEHHO MO/ KaJINEeTIOONBEIE KYJIbTY-
pHI (caxapHas CBeKJIa, KapTodedb, TMOACOTHEYHNK U Ip.), LelIeco00-
pa3HO BHOCHUTH KaJIMIHBIE yIOOpeHUs (BMECTE C a30THBEIMU 1 (hocdop-
HbIMU). [IpuMeHeHre MUHEpaIbHBIX YIOOPEHU 1aeT HAWIydIlue pe-
3yJbTaThl B 0o0Jice YBIAXKHEHHBIX 3alaJgHbIX paiioHax YepHO3eMHOI
30HBI, B BOCTOYHBIX paiioHax (MapauleJIbHO ¢ YXYAIIeHWEeM YCIOBUit
yBJIaXHeHU:T) 3¢ (HEKTUBHOCTh YIOOPEHUI CHUXKAETCS.

KamtanoBbie mouBsl. Mx pa3nensiioT Ha TeMHO-KaIlITAHOBBIE, Kalll-
TaHOBBIE M CBETJIO-KallITAHOBBIC. ATPOXMMMYECKHME CBOMCTBA 3THUX
MOYB MMOKa3aHbl B Tabaulie 24.

24. ArpoxuMHYeCKHe CBOWCTBA KAIITAHOBBIX MOYB

TemHo- 35—45 4—5 7—17,2 30—35 0,2—0,3  0,1—-0,2
KallTaHOBast

Kamrranosast 30—40 3—4 7,2—7,5 20-35 0,15-0,20 0,1—0,2
Cseti0- 25—-30 2-3 7,4—8 12—15  0,10—0,15 0,08—0,15

KallTaHoBasa
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TeMHO-KallITAaHOBBIE TOYBBI — MEPEXOMHBIE OT YEPHO3EMHBIX K
KaimtaHoBbIM. Ha riybune 45—50 cM pacriojioxkeH KapOOHAaTHBIN To-
PU3OHT. Peakiivsi mouBbl cjaboleI0uHasi, JIeTKOPaCTBOPUMBIX coJeit
Majio, M 3aJIeTaloT OHM IIyoxe 2—2,5 M.

V KalTaHOBBIX 1 CBETJIO-KAIlITAHOBBIX IMOYB, KOTOPBIE PacpocTpa-
HeHbl B OoJiee 3aCyLIJIMBBIX paliOHaX CyXWX CTerel, MEHbIIe MOIIl-
HOCTb TYMYCOBOT'O TOPM30HTa, HUXE COJAEpKaHUE TymMyca M OOILIEro
azora, Ooyiee Pe3KO CHIKAIOTCS 3arachl TymMyca M a3oTa ¢ TIIyOMHOM
nmpoduisl, KapOOHATHBIM TOPU3OHT 3ayeraet Bolie (Bckumnanue ot HCI
Ha tinyouHe 30—40 cm u 25—30 cM), peakuus ciadolleouHas 1 1ie-
nounas. Cpeay 0OMEHHBIX KATUOHOB Ipeobnagaer Ca’", umeercs Tak-
ke Mg?", a y cBeTsio-KairaHoBbIX oy 1 Na*. Cpeau cBeTIo-KalTa-
HOBBIX TTOYB MHOT'O COJIOHIIEBATBHIX U CHJIBHO COJIOHIIEBATBhIX Pa3HO-
CTEW.

JJ1s1 KalTaHOBBIX TTOYB XapaKTepHa pa3jIMuHasl CTeIeHb 3aCOICHMS,
HO COJICBOM TOPM3OHT PacHojIoXeH OOBIYHO Ha IIyOMHe 1 M M HIXKeE.
M3 BepxHero ropu3oHTa BOAOPACTBOPUMBIE COJM BBIMBITHI, COAEpKa-
HUe UX (TJ1aBHBIM 00pa3oM OMKapOOHATOB KaJbLIUS M MarHusi) HeOOJb-
moe (CoThle 10U MpolieHTa). B coleBoM ropr3oHTe U3 BOJOPACTBOPU-
MBIX COJIel IIpeo0JIafaloT Cyab(paThl U XJIOPUALI.

KainranoBble OYBBI O0OraThl KajiieM (ero BaJoBoe coiep:KaHue 0KOJI0
3 %), HO UMEIOT HU3KYIO 00ECIIeUeHHOCTD ITOIBIXKHBIMU (hOpMaMH a30Ta
u dpochopa. OgHako 3(pHeKTUBHOCTh MUHEPAIBHBIX YIOOPESHMIT Ha 3TUX
MOYBax 13-3a HeIOCTaTKa Bjlark OObIYHO HU3Kas. B yciaoBusx 6orapHoro
3emiIefie/Idsl PEKOMEHIyeTCsl BHeCeHHEe HeOOJbIIMX 103 (HOoCchOpHBIX
yIOOpEHUl B PSIIKKA TIPU TOCeBe 3epPHOBBIX KyJabTyp. IIpu opolieHuu
JIeHiCTBUE a30THBIX U (hOC(OPHBIX YIOOpEeHUl pe3KO YCUIMBaeTCs, a Ka-
JIMHBIE ynoOpeHus1 Maoa(dekTUBHBI. JIIs1 TOBBILIEHUS TIIOAOPOAMS
COJIOHIIOBBIX MIOYB U COJIOHLIOB PEKOMEHIYIOT MPUMEHSITh [TUIIC.

3.5.2. OBLWLEE COCTOAHUE 3EMEJIbHbIX PECYPCOB
PoOcCCcumn

3emenbHbI ¢poHa Poccnm coctasiser 1710 MiH ra, Ho 6oitee 60 %
U3 HUX HEMPUTOIHBI IS MCIIOJB30BAHUSI B CEIBCKOXO3SIIICTBEHHBIX
HeJsax (MPUrogHBIX 3eMeJb Bcero okoito 670 mix ra). ITnomanb cenbe-
KOXO3SIMCTBEHHBIX YTOIWIA, IO MOCJIEAHUM OlleHKaM, paBHa 187 MITH ra
(28 % npurogHeIX 3eMesb), B ToM umcie 123 miaHra namHu (18 %
MPUTOIHBIX 3eMeJib). 1o MmalrHu B 3eMeIbHOM (DOHIE, ClieIoBaTe N b-
HO, cocTasiser Bcero 7,2 %.

Hab6momaercss cucreMaTnyeckoe COKpallleHre TUTOIIANNA CETbCKOXO0-
3stiicTBeHHBIX yroauii. 3a 50 jeT (¢ 1941 o 1990 r.) oHa cokpatuiiach Ha
26 MJTH Ta, HO TIIOIIAmb MAITHK 3a 3TOT ITeproa BO3pocia Ha 12 MITH ra
3a CYET pacHalllkKyi MaJIOIeHHBIX 3eMeb. Ha ogHoro yeiaoseka B 1990 T.
npuxoguiiock okoso 0,8 ra mamHu. Pacnipenenenue 3emenbHOro oHAa
10 perMOHAaM KpaliHe HepaBHOMEPHO, 1 OIS MAITHA BapbUpyeT OT 5 10

108



80 % ob1ueit wiomaay. Pacmalika orpoMHbIX TeppuTopuii B LleHTpasib-
Ho-YepHo3eMHoii 30He, Ha CeBepHoM KaBkase u B I1oBozKbe TIpeBHI-
maeT onTuMaibHble pasMephl (50 %). Tak, pacmaxaHHOCTb TEPPUTO-
pun LenTtpampHo-YepHO3eMHOIM 30HBI cocTaBiisseT 82 % TIUTOIIAIN
CeTbCKOXO03MCcTBeHHBIX yroauit. B 1996—2000 rr. cpemHsss romoBast
noceBHas 1omaab B Poccuu cocrapisiia 0okojao 85 MIIH ra.
BaxxHeimmM TUMUTHPYIOINM (AaKTOPOM MHPOAYKTUBHOCTH arpo-
LICHO30B SIBJISIIOTCSI MOTOIHO-KIMMAaTUYeCKUe YCIoBUs. Bwicokoypo-
>XaiiHbIM B Poccum u3 10 jieT SBJISIETCSI ONUH IO/, a CpeaHEYPOXKANHBIX
Tpu. B HebG1aronpusITHHIE TOIBI OTKJIOHEHUS YPOXKANHOCTY OT CpeaHei
MHorojieTHeil nocturaior 60—80 %. B ycI0BHSIX JOCTATOYHOTO YBJIAXK-
HeHus: HedepHo3eMHO#T 30HBI 3emieneane BeAeTcsl Ha HU3KOIUIOHAO-
POIHBIX MaJIOTyMYCHUPOBAHHBIX KUCJBIX MOYBax. CBEIIIIE MMOJOBUHEI (B
OTIEebHBIC TOOBI 10 75 %) TeppUTOPHUM CTPaHEI ¢ 00JIee TIIIOTOPOIHBI-
MM TIOYBaMM CTpafacT OT 3aCyXd, a B CeBEpHBIX paiioHax m Cubmpu
Cco3peBaHKe KYJIbTYp TUMUTUPYETCS KOPOTKUM TIEPUOIOM BETETAIIMN.
B Poccum 45 mnH ra mepeyBlIaXXHEHHBIX, 3a00JI0YeHHBIX, 3aCOpPCH-
HBIX (KaMHSIMH) 1 3aKYCTaApESHHBIX CEIBCKOXO3STMCTBEHHBIX YTOIWI, eIIle
40 moH ra 3acojieHbl. bonee 50 MyIH ra, B TOM 4MCJIe CBBIIIE 35 MIJIH Ta
TMalllHU, TTOABEPXKEeHBbI BOMHOW M BETPOBOH 3pO3MH, ILIOLIAAL OBPAroB
cocrabisger 2,4 MJIH ra U exxerogHo Bo3pacrtaet Ha 0,1—0,2 muiH ra. O0-
1as IIOIIaab MOABEPXKEHHBIX OITyCTHIHUBAHUIO U IMTOTEHIIMAIBHO Orac-
HBIX B 3TOM OTHOILIEHWH 3eMelib gocturaer 50 MiiH ra. B 1o e Bpems
noArorstiores 1,6 MitH ra, uiau G6osee 25 % opolnaeMbIX 3eMenb. [11o-
IIaab TTOOBEPKEHHBIX BOXHON 3PO3UH CETBCKOXO3STMCTBEHHBIX YTOMMit
TobKo B LleHTpanbHo-YepHo3eMHoI 30He mocturia 3,3 miH ra (B be-
ropoackoii, Boponexckoit u Kypckoil o001acTsIx 3poaupoBaHHbIE
TOYBBI COCTAaBIISIIOT COOTBETCTBEHHO 43; 29 m 25 % obiueil Imiomanu
CeJIbCKOXO3SIACTBeHHBIX yromuit). 3a mociaenHue 20 JeT mposiBIeHUE
3PO3MOHHBIX MPOLIECCOB 37€Ch BO3pociio Ha 15—20 %. Ha yronpsx, mmoa-
BEpPKEHHBIX 3PO3UHU, TepsIeTCs OOJbIIOE KOJUYECTBO MUTATEIBHBIX BE-
mecTB. B cpenHem ¢ 1 ra apoarpoBaHHBIX IOYB €XXETOIHO TEPSIETCS a30-
ta 18—20 kT, pochopa — 5—10 u kanusa — 12—24 xr (Corues, 2000).
OkoJI0 TpeTu TMamHu PoccuM COCTaBISIIOT KHUCJbIE IOYBBI, IPU
5TOM OHHU pacHpocTpaHeHbl He ToJbKo B HeuepHozembe. I'paHuiia
KHCJIBIX TTOYB MOCTETNIEHHO CMeIaeTcs K 1ory. 3HaYUTeIbHO BO3POCIN
TUTOIIAAN TIAITHY C BBICOKOM KHUCJIOTHOCTBIO YK€ B YePHO3EMHBIX 00-
nactax (JIumeukoir, YapssHoBckoi, Ilen3enckoit, maxe B KpacHomapc-
koM u CraBponoabckoM Kpasix). B ILleHTpanbHo-UepHO3eMHOI 30HE
(ITY3) mromagyu KUCIBIX MOYB COCTABISIIOT YXe OKOJIO 5 MJIH ra (mo-
gyt 50 % Bceit momany TMamrHM). 3a JecSITUWIeTHE TIOMAanb KUCITBIX
YyepHO3eMOB yBejamumiach Ha 1,5—2,0 MiH ra.
IlepBoouepenHbIM U HanboJiee pamuKaJbHBIM MPUEMOM IOBBIIIIE-
HUS TUIOJOPOAUS KUCBIX TIOUB SIBJISIETCSI M3BECTKOBAHUE.

B HemaBHeM TPONUIOM M3BECTKOBAHUE KHUCIBIX TIOYB OCYIIECTBISIOCH 3a CYET LeH-
Tpaju3oBaHHOTO (hMHAHCUPOBaHUs U3 deaepanbHoro Oromkera. B 1981—1985 rr. usse-
CTKOBaHWE TIPOBOAMIOCH Ha TUIOMIAAM 4,5 MJTH Ia €XerogHo (IOCTaBKa M3BECTKOBBIX
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yI0OpeHuii cocTaBisia 0Kojo 29 MIH T), a B 1986—1990 rr. oHO mocTurio 5,4 MJIH ra
(exeromgHbie TocTaBku 39 MutH ra). Jlaxe mpu TaKUX OTPOMHBIX MacIlITabax M3BECTKOBA-
Hu 3a aBaauath JeT (¢ 1971 mo 1990 r.) mouaas KMCIbIX MOYB YMEHBIIMIACH BCErO Ha
6 MiTH Ta. OIHAaKO B TOCJIEAHUE TOIbI MACIITa0bhl M3BECTKOBAHUSI KUCIBIX IMOYB PE3KO
cHu3WIMch (puc. 10).

M3-3a cokpallieHusT NPUMEHEHUSI MOAKUCISIONINX MOYBY MUHE-
paJIbHBIX yIO0OpeHUii OOIIMe TEMIIbI MMOAKUCIeHUS 3eMenb Poccuu Mo-
IyT 3aMeIaThcsl. OgHAKO Aaxe MpU YMEPEeHHBIX J03aX MX BHECEHUS
MOTPeOHOCTh B TTOBTOPHOM M3BECTKOBAHUM KMCIBIX J€PHOBO-TIOA30-
JIMCTBIX MoYB HedepHO3eMbsl IOJHOM 10301 MO TUAPOJIUTUYECKON
KucaoTHOocTH (4—6 T/ra CaCO3) BO3HUKAET uyepe3 5—7 JieT.

Ha xucnbIx mouBax pe3Ko CHMXKAETCs OoTaaya OT BCEeX arpOTeXHM-
YECKUX MEPOIPUSITUIA U IMPOYMX 3aTpaT Ha MOBBILIIEHUE YpoKasl, Majo-
3 dEeKTUBHO MpUMEHEeHHE yaoopeHuii. B To ke BpeMs 1 U3BEeCTKOBA-
Hue 0e3 BHeCEeHMs yIoOpeHU MOXET MMETh Oojiee HU3KUII U MeHee
MPOJOJKUTENbHBIN 3 dekT. [Ipu 3ToM ycyrybasieTcs: u mpobyema ae-
ryMUdUKAIUU TTOYB BCJAEACTBUE YCUJIEHMS ITPOLIECCOB MUHepau3a-
LIMA OPraHUYeCKOro BelleCTBa.

Baxnelimummu nokaszaTeasiMyd TTOYBEHHOTO TUIOJ0POAUS SIBJSIOTCS
coliepxXaHue 1 3arac rymyca. JaureapbHoe 9KCTEHCUBHOE CEIbCKOXO-
3s1ICTBEHHOE MCMOJIb30BaHUE 3eMeb Poccuu TMpuUBENO K PEe3KOMY
YXYAILIEHUIO TYMYCOBOIO cOCTOSSHMSI IMouB. B Poccuu okono 50 MutH ra
MOYB ¢ HU3KUM COAEpKaHUEM TyMyca M IIPOUCXOIMT JajbHEeHInee 1ux
HCTOILIEHHUE.

ITo manubiM akagemuka B.J. [TanHukoBa, 3a 70 j1eT co BpeMeHU
akcneaunuii B. B. Jloky4yaesa, T. . ellle 10 Hayaja XUMM3al1K, KOJI1-
YeCTBO ryMyca B MOYBaX MHOTMX PalOHOB CTpaHbl CHU3UJIOCH Ha 15—
20, a mectamu — Ha 30—35 %. [1o Gonee mo3mHUM maHHBIM, 3a 100 et
rmotepu rymyca B mouBax LIU3 cocraBmmm B cpearem 25—30 %, Ha cTa-
POITaXOTHBIX 3EMJISIX COAEePXKaHME OPraHMYECKOro BelleCTBA COKpaTH-
Jioch BIBoe. McTollieHue MaxoTHBIX 3eMelb Poccuu Mo comepkaHUIo
rymyca npuOJM3WIOCh K TpeaeIbHO MUHUMaJIbHOMY YPOBHIO, OIpe/e-
JISIEMOMY I KOHKPETHOI'O THUMA MOYB KOJUYECTBOM TPYAHOTUAPOJIU-
3yeMOM 4aCcTM OPraHMYECKOIro BEIECTBA, HE MUHEPAIU3yeMOUN maxe
MPU COOTBETCTBYIOIIMX OJArONPUSATHBIX YCIOBUSIX.
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CpenHue TeMITbl €XeTromHON MUHEpaJM3alliid OPraHUYeCKOTo Be-
mecTBa cocTaBigoT 1 % B mouBax HedepHoszembs u 0,5 % B yepHO3e-
Max. B ceBooGopoTax ¢ MpOMalrHBEIMUA KyJIbTypaMUd WHTEHCHUBHOCTH
MUWHepaIu3alluy ryMmyca Bo3pacTaeT 10 1,7—1,8 % B rom ot ero Bajo-
BOTO COIEPKaHUS B ITAXOTHOM CJIO€ TTOYBEI, a B MapyIOIINX ITOYBaX
mpeBbImaeT 2 %. AOCOMIOTHBIE pa3Mephl eXXeTOMHON MIHEepaIu3alluu
rymyca B LIU3 cocTaBistioT o 3epHOBBIMU KyabTypamu 0,6—0,8 T/Ta,
npomnamHbiMa — 1,7—1,9, nox dyepHsiM napoMm — 2—4 1/ra. Exxerom-
HbIe TTOTEPH TyMyca B cpeHeM Io cTpaHe paBHbI 400—600 Kr/ra, a Ha
MOJABEPXKEHHBIX 3PO3UHU MOYBAX OHM Bo3pacTaioT B 1,5—2 paza. B 1e-
JIOM TIO CTpaHe MOTepH ryMyca 3a rojl COCTaBISIIOT 0Koyo 70—80 MJIH T
(1/20 yacTh 3TOro KOJIMYECTBA MPUXOJUTCS HA TTIOTEPU a30Ta ITOYBHI).

MHTEHCUBHOCTH MPOLIECCOB AeTryMU(DUKALIMU TTOYB CUIBHO 3aBUCUT
OT CHUCTEMBI 3eMJICACNINS M WCIIOB30BaHUS YHOOpeHMI, 0COOEHHO
opranmyeckux. [Ipm HeZOCTaTOYHOM BHECEHUM YOOOpEeHWI ypoxkait
CEITbCKOXO3SIMCTBEHHBIX KYJIBTYp (POPMUPYETCS B OCHOBHOM 3a CYET
ITOYBEHHEBIX 3ar1acoB MTUTATEIBHEBIX BEIIECTB, TIPEKIe BCETo a30Ta, OC-
BOOOXIAeMBIX TIPY MUHEepaau3alny rymyca. [1pu BEIHOCe a30Ta B pas-
Mepe 30—35kr Ha 1T 3epHa u 50—60 xr Ha 10 T KOpHe-, KIIyOHEILIO-
OB JOJDKHO MMHEpaan30BaThes (0e3 yyeTa moTeph a30Ta BCJIEACTBUE
MEeHUTPUDUKALIMN U BEIMBIBAHUSI HUTPATOB, SPO3UOHHBIX MPOLIECCOB)
20-xpaTHOE KOJUUYECTBO Tymyca.

Jist mopmepxKaHus 6e3nepUUIUTHOrO OajaHca rymyca IpUMEHEHUe
HaBo3a (MU APYrUX OpTaHMUYECKUX YIOOpEHUI B 9KBUBAJIEHTHBIX KO-
JINYECTBAX B 3aBUCUMOCTH OT CTETICHN TYMU(HUKAIINN) JOJIKHO COCTaB-
Jn9Th 7—15 T/ra B roa. BenuunHa KOMIIEHCUPYIOIIMX 103 OpraHUYecC-
KHX YIOOpEeHMI 3aBUCUT OT TTOYBEHHO-KIMMATHYECKNX YCIIOBUI, Xa-
pakTepa ceBoobopoToB. Tak, B 3¢pHOITPOMANTHBIX ceBoobopoTax 1[U3
OHa JIOJDKHA COCTaBIIATH OKOJIO 8 T/Ta B TOH, a 3€pHOINApPOIIPOIIAIl-
HbIX — He MeHee 12 T/ra. YpoBeHb IIPUMEHEHUs OpraHUYeCKUX ya00-
peHumii B cpenteM mmo Poccuu 3a 1986—1990 rr. coctaBui 3,7 T/ra naii-
HU B rof, a 3a 1996—2000 rr. ynanx go 0,8 T/ra (Tabi. 25).

25. TIpuMeHenne opraHnyecKux yaooOpenuii (B cpeaHeM 3a rom)

BHeceHo, Bcero:

MJIH T 210 482 127 84
T/Ta MauHu 1,6 3,7 1,0 0,8
YnobpeHHasa miomanb, % 4 7 3 2

Ha 2005 r. miaHupyeTcs yBeJudeHre 00beMOB IMIPUMEHEHUS Opra-
HUYECKHUX yao0peHuii 1o 205 MJIH T, IPU 3TOM B psiJie perMOHOB CTpa-
HBI B CTPYKTYPE OPraHMYECKUX YIOOPEHN 3HAUNTEIEHOE MECTO BHOBD
3aliMyT TOp(d B BUAE KOMIIOCTOB M campornesb (10 15 MIH T).

B Gmkatimei mepcrieKTUBe OTHUM U3 PeabHBIX U SKOHOMUYECKHU
BBITOTHBIX ITyTel, 00eCIIeunBaIOMINX ITPUOCTAHOBIICHNE TAIeHUS TIJI0-
TOPOIUS TIOYB W YBeIWYCHHE ITPOM3BOICTBA CETbCKOXO3SIMCTBEHHOM
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MPOAYKIIMU, HAPSAY C MPUMEHEHUEM CPEACTB XMMU3ALMU CTaHET WH-
TeHcuduKalus ouonorusanuu emieneausi. OHa npenmnoaraet MOMu-
MO HauOoJiee MOJIHOTO MCHOJIb30BaHUSI BCEX PECYPCOB TPaAULIMOHHBIX
OpraHUYeCKUX YIO0OpeHUI U OMOJOrMYeCKOro a3oTa BHEApPEHUE TOoY-
BO3aIlIUTHBIX CEBOOOOPOTOB, CHUAEPATOB, 3alalllKy W3JIUIIKOB CO-
JIOMBI.

CucremMaTnyeckoe BHECEHIE MUHEPATbHEBIX YIOOpEHMI Take B BhI-
COKMX J03ax 0e3 MPUMEeHEHUSI OpraHMYEeCKUX YI0OpeH i, KaK IpaBuio,
HE CITOCOOHO MOAIEPXKMBATh Ha MCXOMHOM YPOBHE COMEpXKaHUe rymyca
He TOJIbKO Ha OeaHbIX ImouBax HedyepHo3eMbsl, HO M Ha yepHO3eMax. B
TO e BpeMsI IpUMEHEHNE OpraHUYECKUX YIOOPEeHUI TTO3BOJISIET CYIIle-
CTBEHHO TOBBICUTH 3(POEKTUBHOCTb HCIOIb3YEMbIX MUHEPATbHBIX
yooopenuii. Tak, B ucciaenopanusx akagemuka PACXH A. M. JIbikoBa
HCTIOTb30BaHNE PACTCHUSIMU a30Ta MUHEPATBHBIX YIOOpEHMI TP BBI-
palllMBaHUMM Ha HEyTOOpeHHOI MouBe MHOrojeTHero (¢ 1912r.) ombita
. H. ITpssHuiHmukoBa Ha noyieBoit ctaHuu MCXA cocTaBsiio BCEro
30—32 %, pu DIUTETPHOM MPUMEHEHNH TOJIHKO MUHEPATbHBIX yI00-
peHuii — 40, a Ha yHaABOXXEHHOI TTouBe — 52—58 %.

CoxkpaineHrue 00beMOB IIPUMEHEHUSI OPTraHWYECKUX YIOOpeHU 1
MacIlTaboB U3BECTKOBAHMS KUCIIBIX ITOYB HEM30EKHO ITPUBOIUT TAKKe
K CHMXXEHHUIO AOCTYIMHOCTU (ocdopa s pacTeHUI M3-3a YCUIICHUS
€ro XMMUYECKOTO CBSI3bIBAHNSI.

IMTouBsl Poccum GenHbl (pochopoMm. 3a cUeT CHUCTEMAaTUYECKOTO
npuMeHeHusI PochOpPHBIX yAOOpeHMId, B TOM uucie ¢pochopuTHoOi
MYKHU TIpM OKYJBTYPUBAHUM KUCIBIX TTOYB, TIJIOIIAAM ITaXOTHBIX 3€-
MeJlb ¢ HU3KHUM CoIepsKaHWeM TOABIIKHOTO (docdopa YMEHBITUINCH
¢ 1970 mo 1990T. ¢ 66 no 33 miHTra (Ta6a. 26). Hegocrarox Kamus
yctaHoBJieH B 1970 r. Ha TpeTn 00CIeOBaHHBIX MMOYB CEJIBbCKOXO03SII-
CTBEHHOTO WCITOJIB30BaHUA M Ha 12 % momaan mamrau. OcobeHHO
CWJIBHBIN JeUIINT Kaaus (a TaKske MarHUsI) UCTITBITBIBAIOT TIOCEBHI Ha
JIETKUX T0YBax, a Takxke TopdsHukax. 3a 21 rox (1970—1990) mons
TUTIOIIAIN TTaXOTHBIX MTOYB C HU3KUM COAepXKaHUEM Kajvs YMEHBIIN-
nack 10 9 %. CHuXeHUE YpOBHSI IPUMEHEHHUS YIOOpPEHMIl ITOcie
1990 r. oTOABMHYJIO 3TU TTOKa3aTeau IIomAopoaus mouBbl Ha 20—30
JIeT Hazaj.

26. IMHAMMKA TOYBEHHOTO IJIOJOPOAMS HA MAXOTHBIX 3eMJISX

Kucnsre:
BCEro 46 35 41 32 40 31 45 35
W3 HUX CUJIBHO- 26 20 22 17 17 13 25 20
W CPEIHEKUCIIbIE
C HUBKHUM CcofepKaHUEM:
dochopa 66 51 52 40 33 26 50 40
Kasust 16 12 14 11 11 9 15 12
rymyca — — — — 51 40 65 50
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Cenbckoe Xx03g9icTBO Poccuu, JuilleHHOEe rocymapCTBEHHOM IOM-
JNePKKU JJIs1 peain3allii MEepONPUSTUIL TI0 COXPAaHEHUIO TUIOJOPOIMS
MOYB, PE3KO COKPATUIo, a ¢ 1993 r. mpakTUYeCKU CBEPHYJIO PabOTHI MO
MPUMEHEHUIO OPraHUYEeCKUX YIOOpPEeHUI, M3BECTKOBAHUIO KUCIBIX U
TUIICOBaHUIO COJIOHIIOBBIX MOYB, hochopuToBaHuIO (TabI. 27) 1 KOM-
TUIEKCHOMY OKYJIbTYPUBAHUIO TOUB, BHECEHWE MUHEPaJIbHBIX yI00pe-
Huii yrano 1o 10 kr 1. B. Ha 1 ra mamHu. BHOBB, Kak 1 Ha IPOTSKEHUU
MHOTHUX AECSATUJIETUI 1O Hayaja MHTEeHCUBHON XMMU3aIluU, CKJIaIbIBa-
eTcs OCTpoAeULIUTHBIN OajaHC MUTATEIbHBIX BEIIECTB B 3eMJICIEIUN
(Tabu. 28).

27. Inomans xuMudecKoil Meanopamuu u ¢ochopuToBanus 3emMesb
(B cpeaHeM 3a rof), MJIH ra

W3BecTKkOBaHME 2,3 5,4 2,5 0,4 3,5
l'uncoBaHue 0,06 0,2 0,003 — 0,06
®dochopuroBanue — 1,9 0,2 0,1 0,5

28. Bananc nuTaTe/IbHBIX BEMIECTB HA MAXOTHBIX 3eMJISIX POCCHl/l, KT 1. B. Ha 1 ra namHu

BheceHo ¢ ynobpenu- 49 76 100 130 147 57 13
AMU
W3 Hux:
C MUHEpPaIbHBIMU 28 48 65 83 99 35 8
C OpraHUYeCKUMU 21 28 35 47 48 22 5
BriHOC, Bcero 109 110 116 110 128 115 73
B ToMm umcie:
ypoxaem 83 84 90 85 103 94 45
COpHSIKaMU 26 26 26 25 25 21 28
bananc, + —60 —34 —16 +20 +19 —58 —60
Koadduiment Boz- 45 69 86 118 115 50 18
Bpata, %

IIpu coxpaHeHMM CYIIECTBYIOIIETO IMOJOXEHUs CO3MaHHBIN B IO-
yBax 3arac ¢ocdopa u Kanaus OyaeT UCTOLIAThCS. YObUIb COAEpPKaHUS
HOABMXKHBEIX opM (ocdopa 1 Kanusg B mouBax HedepHozeMbst Iipu
OTpHULIATEILHOM OajaHce MOXKET AOCTUTaTh COOTBETCTBEHHO 10—15
15—30 mr/kr Ha Kaxabie 100 KT MpeBhIIeHNS] BEIHOCA 3TUX 3JIEMEHTOB
¢ ypoxkaeM Haj BHeceHUeM ¢ ynoopeHusmu. @opMupoBaHue ypoxkas B
MTOCJICAHE TOObI 0OeCIIeunBaeTCSI B OCHOBHOM 3a CUET IIJIOMOPOIUS
noyB. B 1995—2000 rr. ¢ opraHn4ecKMMA M MUHEPATbHLIMU yI00pe-
HUSMUI KOMITEHCHPOBAIOCH JTUIIH 15—20 % 006111ero BEIHOCA TTUTATETb-
HBIX BEIIECTB U3 TIOYBEI C YPOXKAEM CETbCKOXO3SIMCTBEHHBIX KYJIbTYP 1
COpHSIKAMMU.

JIOCTUTHYTEII 3a TIPeAIIeCTBYIOIINI CITagy SKOHOMUKHU CTPaHEHI TTe-
PUOI CYIIECTBEHHBIN MOJOXKUTEIbHBINM CABUT B OCHOBHBIX arpOXUMU-
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YEeCKUX CBOMCTBax IMOYB (peaklyM, OOECIeYEeHHOCTH IOABMKHBIMU
dopmamu docdopa u Kaaus) Hapsiay ¢ OOIIUM TTOBBIILIEHUEM KYJIbTY-
PHI 3eMienenust (cM. Tabi. 26) co3malt onpeaeaeHHBIN «3amnac IpoYyHoC-
TH» B OTHOIIEHWM aKTYyaJIbHOTO TII0A0POAs TTouB. OTHAKO CHIDKCHIE
MacIITaboB M3BECTKOBAHUS KUCIBIX TTOYB W TIPUMEHEHHST OpraHndIeC-
KX ymoOpeHMit, 00beMOB ITPOM3BOICTBA, OCOOCHHO MHHEPaIbHBIX
yOOOpeHWI, YXYAIIeHWE COLUNATbHO-3KOHOMUYECKON CUTyallMd B
CTpaHe Heu30eXHO BeleT K JalbHEHMIIEeMy CHUXKCHUIO ILJIOIOPOAUS
IOYB U YPOXKANHOCTHU CEIbCKOXO3SIMCTBEHHBIX KYJILTYP.

BosBpaT Ha 3KCTEHCUBHBIM IYTh BEICHUS CEIbCKOIO XO3SMCTBA YXKe
BBI3BbIBAET CHIDKEHUE €T0 MPOAYKTUBHOCTH, B TOM UHCJIE YPOXKANHOCTU
3epHOBBIX KYJIETYP U BaJIOBBIX COOpOB 3epHa. [IpuBeaeHHbIe B Tabauie 29
JIAHHBIE 0 JMHAMUKE U3MEHEHUs YpOXKaliHOCTU B Poccuu cBUIETEIBCTBY-
10T 00 YMEHBIIEHUU CPEIHETO YpoxKasi U BaJIOBOIO cOOpa 3epHa B CTpaHe.

29. IIpuMeHenne MUHEPAIbHBIX YIOOPEHHUI M MPOU3BOACTBO 3epHA

[TocraBneHo MUHEPAJIbHBIX

YIOOpEHUIA:
MJIH T 1. B. 3,5 12,8 16,5 1,4
Kr/ra nauiHu 28 99 127 17
BanoBotii cbop 3epHa, MJIIH T 199 104 125 66
YpoxXaitHOCTh 3ePHOBBIX, 11/Ta 12,8 15,9 18—20 12,8

[IpuMevaHue. |Kr I B. MUHEPAIbHBIX YIOOPEHMIT ITO3BOJISIET MOJYYUTh I0-
MOJHUTEIBHO TP BHECEHUHU IMOJ OCHOBHYIO O0OpabOTKYy IMOYBHI 3,5—4 KT 3epHa, IpU
MOIKOPMKE O3MMBIX — 10 7 KT M DPSIKOBOM BHECEHWU IOJ SIPOBbIC 3€PHOBBIC — 10
10 xr 3epHa.

SBHBII perpecc B aKTyaJdbHOM ILIOAOPOIMH TTOYBBI M COCTOSIHUU
3epHOBOI0 XO3CTBAa B 3HAUMTEJILHON Mepe OOYCIOBJICH JIMIIEHUEM
MPOU3BOIUTENIEN CEJIbCKOXO3IUCTBEHHON MPOAYKIIMU TOCYIapCTBEH-
HOM TOAIEPXKKU U HEBBINOJHEHUEM paHee MPUHSITHIX TOCyIapCTBEH-
HBIX IPOrpaMM MOBBIIIEHUS TUToHopoaus moyB Ha 1990—1995 1r. u
1996—2000 rr.

st moflydeHus peajlbHOM OTAauM OT BO3MOXHBIX MEp rocyaapcTBa
M0 XMMU3ALMU CEJIbCKOr0 XO35IMCTBa HEOOXOAMMO COXpaHEHUE M CO-
BEPIIEHCTBOBAHUE CYIIECTBYIOIIEH CUCTEMbI arPOXUMUYECKOTO 00CTY-
>KMBaHUS U € HaydHOro obecreyeHus.

B o6acTu npou3BoAcTBa U MPUMEHEHUS MUHEPAJIbHBIX YIOOpEeHU I
Beayllas poJib COXpaHseTCs 3a a30THBIMU, Aaromumu 40—50 % obieit
nprbaBKU ypoxkas (3€pHOBBIX M APYIUX KYJIBTYP) OT MOJHOTO MUHE-
panbHOro ymobpeHus. B To ke BpeMs 3aTpaThl a3oTa yaIoOpeHMId Ha
dopMupoBaHUe eIMHULIBI YpoxKasl IMPH HETOCTaTOYHOM 00ecIriedeHHO-
ctH TTo4B (hochopoM U KajareM Bo3pacTaioT B 1,5—2 pa3a, a U3BBECTKO-
BaHWEe KUCJIBIX TTOYB JOJKHO BO BCEX CyJasix orepexkaTh MpUMEeHEHUE
yIOOpeHMIA.
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IIpoBeaeHre pa3HOOOPA3HBIX arPOTEXHUYECKUX MEPOIIPUSITUI, Ha-
MpaBJeHHbIX Ha MaKCHUMaJbHOE KCITOJb30BaHNE €CTeCTBEHHOIO ILIO-
JIOpOAusl TOYB, MOXET 00eCIeYUTh JUIIb BPEMEHHBINA MOJIOXUTEIb-
HbI 3¢ deKT, TaK KaK He CIMIOCOOHO pellaTh 3a7a4y COXpaHEeHUSs ILIO-
JIOpOaus TIOYB U TIOBBIIIEHUST ypoxkast 0e3 MIpUMEHEHUs] MUHEPaTbHbBIX
yInoOpeHuii, Jaxe Mpy HaumOoJsiee MOJHOM HMCHOJb30BAaHUM MECTHBIX
yInoOpeHuid U OUOJIOrMYeckoro azora. Tem Oojiee pallMOHAIbHOE UC-
MMOJIb30BaHKME ITOYBEHHOTO ILIOAOPOAMS HEBO3MOXHO 03 HayYHOIO
000CHOBaHMUSI.

OueBUAHO, YTO COCTOSIHME 3eMenbHOoro (oHma Poccum ¢ kauge-
CTBEHHOM TOYKM 3pEHMST HEYIOBJICTBOPUTEIBLHOE U B CIyyae CoOXpaHe-
HUS CYIIECTBYIOIIETO MOJIOKEHMS B CUCTEME 3eMJICTIOIb30BAHUS MOX-
HO OXHUAaTh IPOTrpPeCcCUpPYIOIIei nerpagalnu II0I0POars TTOYB CTpa-
HBI.

Konmpoavnsie eonpocot u 3adanus

1. KakoBo 3HaYeHMe MUHEPAJIBHOTO COCTaBa MOYBbI — UCTOUYHMKA MTUTATEJIbHBIX Be-
1eCTB sl pacteHUi? 2. PacckaxuTte O pojM OpPraHMYECKOro BEILECTBa IOYBHI B €€
TUTOMOPOAVY ¥ TMMTAaHUU pacTeHUid. 3. B 4em 3akimodyaeTcsl 3HaYeHUE OTIEIbHBIX BUIOB
TOTJIOTUTEILHOM CITOCOOHOCTY ITOYBHI B TIpeBpallieHUH ynoopeHuit B mouse? 4. Kak em-
KOCTh TIOTJIOIICHUSI TIOYB CBSI3aHA C CONEPXKAHMEM OPraHWYECKOro BEIIECTBA U TpaHy-
JIOMETPUYECKUM ¥ MUHEPAJOTMYECKUM COCTaBOM MoYB? 5. KakoBbl eMKOCTh MOTJIOLIE-
HMSI M COCTaB TMOMIOIIEHHBIX KATUOHOB Y pa3IMUHbIX TUIOB MMouB? Kak aTu mokasarenu
CBSI3aHBI C peakireil mouB U ux oydepHoit criocobHocThi0? 6. KakoBo o0liiee comepxka-
HHE a30Ta B ITOYBaX M KaK OHO CBSI3aHO C COIEPKaHMEM OpraHn4YeckKoro BemectBa? Yro
Takoe aMMOHUMUKAILWI, HUTpUGUKAIUS U JeHUTpUPUKAIMSI U OT KakKuX (akTopoB
3aBUCUT MHTEHCUBHOCTb 3THUX TpolieccoB? 7. PacckaxuTe o posii CUMOMOTHYECKOW U
HEeCUMOMOTUYECKON a30T(hUKcallMKi B TIOTMOJTHEHUH 3amacoB a3oTa B nouse. 8. KakoBbl
obmiee comepxxanue U Gopmbl pochopa B mouBax? Kakoil Bua MOIJIOTUTEIBLHOM CITO-
COOHOCTH TOYBBI OTpeesiseT MOABMKHOCTh (hocdopa M ero TOCTYyIMHOCTh pacTeHUsIM?
9. KakoBbl ob1iee comepxaHue u Gopmbl Kanust B nouBax? Kak cBsizaHO cozpepxaHue
KaJIMsl C TPAaHYJOMETPUIECKMM COCTaBoM IToUBbI? Kakue opMbl Kalusi JOCTYITHBI pac-
terusiM? 10. Ha Kakux mouyBax MpoSIBISIETCSI HEAOCTATOK IPEXIe BCEro KaJIbIIWsI, Mar-
HMSI, Cepbl, Xejie3a, MUKPOIJIEMEHTOB: Oopa, MOiIMbAeHa, Meau, MapraHia, IuHKa?
11. C xakoii 11e/IpI0 MPOBOIST arpoxXuMuueckoe oocienoBanue moys? Kaxk ogopmisiior
arpoxXMMHUYECKHEe KapTorpaMMbl M macrioprta nojeit? 12. Kakue MeTombl aHaau3a uc-
MOJIB3YIOT IJIsI OIICHKU KUCJIOTHOCTH 1 00€CTICUeHHOCTH MTOYB OCHOBHBIMU 3JIEMEHTAMK
mutaHua? 13. Ha ckoibko rpynm (KJIaccoB) MOAPA3AEISIOT MTOYBBI 0 KUCJIOTHOCTU M
00ecrieueHHOCT OCHOBHBIMM 3JIeMeHTaMu TutaHus? Kakast rpymma ImouBsl XapaKTepu-
3yeT CpeHUN ypOBeHb OOECIIEUEHHOCTH MUTATEIbHBIMUA JIEMEHTAMU 3€PHOBBIX, MPO-
MalIHbIX, OBOUIHBIX KyIbTyp? 14. Kak rpynmupyroT Mmo4Bbl MO COAEPKAHUIO MOIBHXK-
HbIX (DOPM MHUKPOIJIEMEHTOB? YUUTBHIBAIOT JIU MPU 3TOM BUAOBbIE OCOOCHHOCTH KYJIb-
Typ W YCJIOBUS WX Bo3meibiBaHusA? 15. Kak xapakrepu3syeTcsi YpOBeHb 3arps3HEHUS
MOYB TSKEJIBIMU METaJUIAMU TIPU arpodKOJIOTMUECKON olieHKe 3eMenb? 16. KakoBbl
LeJaU cepTU(dUKAIMU 3eMeb CeTbCKOXO3IMCTBEHHOro Mcmojib3oBanus? 17. [laiite xa-
PaKTepUCTUKY arpOXMMUYECKUX CBOMCTB OCHOBHBIX TUIOB MouB. Kakue arpoxumMuyec-
KUe ToKa3aTen XapaKTepHbI IJIs TTOYB 30HBI oocmyxkuBanusi? 18. KakoBo coBpeMeHHOe
COCTOSIHME TUIOIOPOMMs TIOYB U KaKue MEpONpPUITUS HEOOXOAMMBI B MEPBYIO O4Yepelb
IUTSL YITYYIIIeHUST COCTOSTHUSI 3eMeJIbHOTO (POHIA CTpaHbI?
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rmasa | XUMUYECKASA MEJIMOPALIUA MNMOYB

4.1. UBBECTKOBAHUE KUCJIbIX NOYB

ITo pe3ynbraTaM arpoxmMmudeckoro oociemoBaHusi, B Poccum B
HacTosIIIee BPeMsT CBBIIMIE 43 MJH Ta TOJBKO ITaXOTHBIX KHUCIBIX
mouB (34 % miomany MalrHu), HY>KIAIOIINXCS B M3BeCTKOBaHWU. B
HeuepHo3eMHOIT 30He eBpONEHCKONM YacTU CTpaHBI Ha JOJIO KHC-
JIBIX MOYB MPUXOAMTCS TOJOBMHA IMaXOTHBIX 3eMedb. M3 obiiero
koiuyecTBa (40 %) KUCIBIX MaXOTHBIX IIOYB CUJIBHOKHUCIBIE CO-
craBistioT 9 % u cpenHexuciabie — 31 %. 3BecTKOBaHUE MX MMEET
IepBoOYEpEeIHOE 3HAYEHME CPEeIU BCEX MEPOTIPUSITUI IO COXpaHe-
HUIO U TIOBBIIIEHUIO MOYBEeHHOro riogopoaus. B 2000 r. ruromanb
CUJIbHO- U CPEIHEKMCIIBIX MaXOTHBIX MOYB B Poccuu oneHuBazach
B 25 MJIH Ta.

4.1.1. OTHOWEHUE PA3/INYHbIX PACTEHUIA
K PEAKLMM NO4Bbl U NI3SBBECTKOBAHUIO

st Kaxkaoro Brjaa pacTeHU CYILEeCTBYET oIpeae/ieHHbI Hanbo-
Jiee OJIarONpUSITHBINM JISI POCTa M Pa3BUTUSI MHTEPBa peakluu cpe-
Jbl. BOJIBIIMHCTBY CEJIbCKOXO3SIMCTBEHHBIX KYJBTYP U TOJE3HbIX T0-
YBEHHBIX MUKPOOPraHU3MOB TpeOyeTcsl peakiiusi, 0Jau3Kasi K HEUT-
PajbHOW.

Kyaomypa pH Kyavmypa pH
JlrouepHa 7,0—8.,0 KopMoBbie 60051 6,0—7,0
CaxapHasl cBeKJIa 7,0—7,5 IMoncomHeyHNK 6,0—7,0
XJ10m4aTHUK 7,0—7,5 Canar 6,0—7,0
Kamycra 7,0—=17.,5 [Tpoco 5,5—17.,5
KoHoruis 7,0—7,5 MopkoBb 5,5—7,0
Orypelt 6,5—7,5 Tomar 5,0—38.,0
JIyk 6,5—7,5 Poxb 5,0-7.,5
IMnenua 6,5—7,5 OBec 5,0—-7.,5
Kyxkypy3sa 6,5—7,5 I'peunxa 5,0—7,5
['opuniia 6,5—7,5 Penuc 5,0—7,5
Cos 6,5—7,5 Jlen 5,5—6,5
T'opox 6,5—7,0 Cepanenia 5,5—6,5
daconb 6,5—7,0 Kaprodenn 4,5—6,5
Sumenn 6,0—7,5 Jlronun 4,5—6,0
Kraesep 6,0—7,0
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I1o oTHOIIEHUIO K peaKLIMKU CPeabl M OT3BIBUMBOCTH Ha U3BECTKOBA-
HHUE CEIbCKOXO3STMCTBEHHBIE KYJIBTYPhl MOXHO TOAPA3Ae/INTh Ha ClIe-
IYIOIIINE TPYIIITHL.

1. He mepeHOCAT KMCIOM peakIuu: JIOIlepHa, CIapIieT, caxapHas,
CTOJIOBast ¥ KOPMOBas CBeKJIa, KOHOIUIS, KalycTa — JJISI HUX ONITUMYM
pH nexut B y3koM uHTepBasie — oT 7 10 7,5. OHU CUJIBHO OT3bIBAIOTCS
Ha M3BECTKOBAHME Jaxe CJTAOOKMCIIBIX TIOUB.

2. YyBCTBUTENIbHBI K TOBBIIIEHHONW KUCJIOTHOCTU: IIIEHUIIA, S4-
MEHb, KYKypy3a, IIOICOTHEYHUK, BCe O0OOBBIE KYIbTYPHI (32 MCKITIOUE-
HUEM JIIOTIMHA U CepasiesUIbl), OTypell, JyK, cajaT. OHU MPeArIoYnUTaIOT
OJIM3KYIO K HelTpanbHOM peakumio (pH 6—7) 1 Xopolo oT3bIBAIOTCS
Ha M3BECTKOBAaHNE HE TOJbKO CWIHHO- U CPEIHEKUCIIBIX, HO U ¢J1abo-
KHUCJIBIX TTOYB.

3. MeHee 9yBCTBUTENBHBI K KMCIOTHOCTH: POXb, OBEC, ITPOCO, Tpe-
ypuxa, TUMO(deeBKa, pearuc, MOPKOBb, TOMAaT. DTH KYJBTYPHl MOTYT
VIOBJICTBOPUTENIBEHO PACTH B IIMPOKOM MHTepBasie pH — ot Kucioit no
cinabouenouHoi peakuuu (pH 4,7—7,5), Ho HauboJiee GaaronpusiTHa
DI UX pocTa ciabokucias U 61u3Kasi K HeilTpanbHOU peakius (pH
5—6). OHM TTOJOXUTETLHO pearupyloT Ha M3BECTKOBAHWE CHIBHO- M
CPEIHEKUCIIBIX ITOYB MOJHBIMU T03aMU, YTO OOBSICHSIETCS HE TOJBKO
CHUXXEHHMEM TTOYBEHHOM KMCIOTHOCTU, HO U YCWJICHUEM MOOMIU3AllUN
MMUTATEJbHBIX BEIIECTB M YAYJIIIEHUEM ITUTAaHUSI PacTeHUIl a30TOM U
30JIbHBIMU 2JIEMEHTaMU.

4. IlpearnoynTalor cIabOKMUCIYIO PEaKILMI0 U HYXKIAIOTCS B U3BECT-
KOBaHWHU TOJBKO Ha CpemHE- W CHJIBHOKWCIIBIX ITOYBaX JICH M KapTo-
¢enn. Kaprodenb MalodyBCTBUTENEH K peakuuu B auamnaszoHe pH
4,5—6,5, a m1s1 mbHA Jry4ine ciaadbokucias peakus (pH 5,5—6,5). Bui-
cokue n1o3bl CaCO3, 0COOEHHO TMPpU OrpaHUYEHHBIX 103aX MUHEpasb-
HBIX yOOOpEHMI, OTPHMIATEIFHO BIMSIIOT Ha KAd4eCTBO YypoxKas 3THX
KyJabTyp. KapTtodenb cuibHO mopaxaeTcs napiioi, Mpu 3TOM CHUXKa-
eTcsl colepxKaHue KpaxMayia B KIyOHsX, a JieH OojieeT OaKTepruo30M,
YTO MPUBOAUT K CHIDKEHUIO BBIXOMA M YXYIIIIEHUIO KayecTBa BOJOKHA.
OTpulareabHOe BIMSHUE Ha KapTodesb U JIeH U3BeCTKOBAHUS KUCIIBIX
IOYB TOJHBIMM J03aMHU OOBSCHSETCS HE CTOJBKO HelTpanu3auueit
KHCJIOTHOCTH, CKOJIbKO YMEHBIIEHUEM MTOCTYITHOCTH pacTeHMSIM Oopa.
Kpome Toro, mpy U30BITOYHON KOHIICHTpPALlUU MOHOB KaJbLMS B I1O-
YBEHHOM pAaCTBOpPE 3aTPYAHSICTCS IMOCTYIUICHNE B pacTeHHNE IPYTUX Ka-
THOHOB, B YACTHOCTH MarHMS W KaJIWsl.

B ceBoobopoTax ¢ OOJBIIMM YAEAbHBIM BeCOM KapTodelsl U JbHa
P MCITOJIB30BaHUM BBEICOKMX J03 YIOOPEHMI, 0COOCHHO KaTWIMHEBIX,
M3BECTKOBAaHWE MOXHO ITPOBOAUTH IMOJTHBIMU Ho03aMu. [1pr 3TOM JTyd-
IIIe BHOCUTh M3BECTKOBBIC YIOOPEHUS, comepKaIlie MarHuii, a Takxke
MIpUMEHSTh OOpHbIe yIoOpeHusl. B aToM ciydyae oTpUllaTeIbHOTO Jeii-
CTBMS U3BECTKOBAaHUS Ha JIEH U KapTodesib He HaOII0maeTcs, U B TO Ke
BpeMs MOBBIIIAETCA YpOXal IPYTUX KYJBTYP CeBOOOOpPOTa, YYBCTBHU-
TEJbHBIX K KUCJIOTHOCTH.

5. IIpeanouynTaroT KUCAYIO peakliio U YYBCTBUTEIbHBI K U30BITKY
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BOJOPACTBOPUMOIO KalblLMsSI B MOYBE JIIONMUH, cepaieiia U YailHbIi
KycT. Ilpr M3BeCTKOBAaHWM TIOBBIMICHHBIMM IO3aMH 3TH KYJIBTYPHI
CHUXAIOT ypoxxaii. [1py Bo3mebIBaHWH JIIOITMHA U CepaieUTbl Ha 3eJIe-
HOe yooOpeHNe M3BeCTh PEKOMEHAYIOT BHOCUTD He TIepel] IOCeBOM, a
TIpH 3amanike 3TUX KYJBTyp B ITOYBY.

Taxkum 006pa3oM, Ha OOJIBIIMHCTBO CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP
MTOBBIIICHHAs] KUCJIOTHOCTh TTOYBHI JEUCTBYET OTPUIIATEIEHO, M OHM
XOPOILIO OT3LIBAIOTCS Ha U3BeCcTKoBaHME. [1py MOBBILIEHHO# KUCIOT-
HOCTH TIOYBEHHOTO PACTBOpa YXYIIIAIOTCS POCT U BETBIEHUE KOPHENA,
MMPOHUIIAEMOCTb KJIETOK KOPHS (II03TOMY YXYIIIAETCS UCIIOJb30BaHUE
pacTeHUSIMU BOIBI U TIUTATEIbHBIX BEIIECTB ITOYBBI U YIOOpEHUIl), Ha-
pylIaeTcst oOMeH BelllecTB B pacTeHUsIX. OCOOEHHO YyBCTBUTEIbHbI pa-
CTEHUS K MOBBIIIEHHON KMCIOTHOCTU ITOYBBI B MEPBLINA MEPUOJ POC-
Ta, cpa3dy Mocje ImpopacTaHusl.

I[ToMuMO HeTOCPEICTBEHHO OTPUIIATEIILHOTO JACHCTBUS TTOBBIIICH-
Has KUCJIOTHOCTh TOYBBEI OKa3bIBaeT Ha pacTeHWEe MHOTOCTOPOHHEE
KOCBEHHOE JIeICTBHE.

Kwucnple 110YBEI MMEIOT HEOJIAronpusITHEIE OMooTMYeCcKue, PU3n-
YecKre W XMMUYecKre cBolicTBa. KoymonmmHas 9acTh nxX GemHa Kallb-
LIMEM U APYTMMM OCHOBAHUSIMM, a HACBIILIEHUE BOJOPOIOM MUHEPAIb-
HBIX KOJUIOWAHBIX YACTHUILl NMPUBOAUT K ITOCTEIICHHOMY WX paspylle-
HUIO.

B xucnpIx MoyBax CUJILHO MOJABIeHA AESITEIbHOCT IMOJIE3HBIX T10-
YBEHHBIX MMKPOOPraHM3MOB, OCOOEHHO a30T(UKCHUPYIOIIUX CBOOOI-
HOXWBYIINX M KITyOCHBKOBEIX OaKTepHit, 1T pa3BUTHS KOTOPHIX HAU-
Oosee OyarompusTHa HelTpaiabHas peakuus. Ciabo mpoTekaeT oopa-
30BaHME JOCTYITHBIX JJI1 pacTeHuii ¢hopMm a3ora, pocopa u APYrux
MMUTATETBHBIX BEIIECTB BCICACTBHE OCIa0IeHIS MITHEepaIu3alli Opra-
HUYECKOTo BelllecTBa. B To ke BpeMsT MOBBIIIIEHHAST KUCIIOTHOCTD CITO-
COOCTBYET pa3BUTHIO B ITOYBE TPUOOB, CPeId KOTOPHIX MHOTO Mapa3n-
TOB M BO30yauTesIeil pa3IMYHbIX 00JIe3HEN pacTeHUIA.

OTpulaTeIbHOE BIMSHUE IIOBBIIIEHHONM KHUCJIOTHOCTA B 3HAYM-
TEJIbHOM CTENEHU CBSI3aHO C YBEJMUCHUEM TTOABVXKHOCTY aTIIOMUHUS U
MapraHiia B IOYBE, ITOBBIIICHUEM COAECPXKAHUSI UX B MOYBEHHOM pa-
CTBOpE, UTO HeOJIAronpusITHO 1jis pacteHuil. OcOOGEHHO YyBCTBUTEb-
Hbl K ITIOBBIIIEHHOMY KOJIMYECTBY IMOJIBMXHOTO AJIOMUHUS KJIEBED,
JIOTIepHA, 03MMas TIIIeHUIIa ¥ poXb (TTpU Mepe3nMOBKe), CBEKIIa, JIeH,
ropoX, Tpeumnxa, SIMeHb. DTH KyIbTYPHl CTPamaloT MPU COACPKAHUM
ero B nmouBe cBbile 2—3 Mr/100 r. ITpu BbICOKOM copep:KaHUU B KUC-
JIBIX TIOYBAX MOABUKHOTO aTIOMWHUS U 3Kejie3a YCUIIMBAETCsI CBSI3bIBA-
HHUe ycBosieMbIX (popM ¢ocdopa ¢ oOpa3oBaHUEM HEPACTBOPMMEIX U
MaJIOMOCTYITHBIX pacTeHHUSAM (PochaToB MOIYTOPAOKCUIOB, YXYAIIACTCS
MUTaHUe pacTeHui pochopoM.

B xucabix, 0cobeHHO MeCcUaHbIX U CYIeCcYaHbIX, IOYBAX MaJo YCBO-
SIeMbIX COSAMHEHUI Kanblusl U Maruusi. Kpome Toro, mpu Kucjoi pe-
aKILUK 3aTPYAHSETCS TOCTYIUICHUE 3TUX 3JIEMEHTOB B pacTeHUE.

B xucnbIx ToyBax yMEHbBIIAETCS MOABMXKHOCTh MOJIMOAEHA, U €ro
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MOXET He XBaTUTh JJI1 HOPMAJILHOIO pOCTa pacTeHMii, 0COOeHHO 00-
00BbIX. B oTiiMune oT MonuMbaeHa I LEJI0To psiia APYTUX 3J€MEHTOB,
OTHOCSIIIIMXCS K TSKEJBIM MeTajlslaM (CBUHEll, KaAMUi, IUHK, Melb,
HUKeJb, XpOM), XapaKTepHO YBeJUUYEHUE MOJBUXHOCTU B MOYBE MPU
MOJKUCICHUU. B KUCIIBIX TTOYBaX OMACHOCTb aKKyMYJISIIIUM 3TUX TSIKe-
JIBIX METAJIJIOB B PaCTeHUSIX U MOJlydaeMOl MTPOAYKLIMU BO3pacTaer.

4.1.2. BINIHUE U3BECTU HA CBOMNCTBA
W NMUTATENBHbIA PEXXUM MO4BbI

OCHOBHOE HEHTpan3yiolllee MOYBEHHYIO KMCIOTHOCTh BEIIECTBO B
COCTaBe U3BECTKOBBIX ynoOpeHuil — kapooHaT Kanblus (CaCOs3), uimn
u3BecTb. [Ipy BHECEHUM B MOYBY HEPACTBOPUMBINA B BOjAE KapOoOHAT
KaJbLIUS B3aUMOIEHCTBYET C YTOJIbHOM KUCIOTOM, HaXOASAIIEHCS B I10-
YBEHHOM pPACTBOPE, U HEUTpAIU3YET €€ C 0O0pa30BaHMEM PaCTBOPUMO-
ro B BoJe OMKapOoHaTa KaJlbLus.

CaCO3 + H2O + C02 = Ca(HCO3)2

bukapOoHar KajabLys NpeACTaBiIsIeT COO0M TMAPOIUTHYSCKM IIe-
JIOUHYIO COJIb, KOTOpasl MpU PacTBOPECHUWM B BOJIE AMCCOLIMUPYET Ha
VIOHBI.

Ca(HCO;), + 2H,0 = Ca(OH), + 2H,0 + 2CO..

()= )

B mouBeHHOM pacTBOpe BO3pacTaeT KOHIICHTpAIsi MOHOB Kajlb-
LIUsI, KOTOPBIA BBITECHSIET BOJOPOJ M3 MOUYBEHHOIO ITOIVIOLIAIOIIETO
KOMILJIEKCA.

() =( )

ITonoOGHBIM 00pa3oM JECTBYIOT KapOOHAT MarHus, a TAaKXKe OKCH-
IIbl ¥ TUIPOKCUIIBI KAJIbLIKS U MarHus, CoAepKalinecss B U3BECTKOBBIX
maTepuasnax.

IIpu BHeceHMU M3BECTU HEWUTPAIM3YIOTCS CBOOOIHBIE OpraHU4ec-
KM€ KMCJIOTHI (B TOM 4YHKCJI€ TYMUHOBBIE), a TakKxke 0Opa3yroluuecs B
IMOYBe MUHEpPaAJIbHbIE KUCIOTHI (HAIpUMep, a30THAs Py HUTpUDUKA-
LIMY aMMOHUITHOTO a30Ta).

CrnenoBaTeIbHO, U3BECTh HEUTPAIM3yeT CBOOOIHBIC KUCIOTHI B ITO-
YBEHHOM PacTBOpE, a TakKxKe MOHBI BOAOPOAA B TIOYBEHHOM ITOLJIOIIAK0-
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1IeM KOMIUIEKCEe, TO €CTh YCTpaHseTCs aKTUBHAs U OOMEHHas1 KUCJIOT-
HOCTb, 3HAUUTEJIbHO CHUKAETCSl TUAPOJUTUYECKAs] KUCIOTHOCTD, IO-
BBIIIAETCS HACBIIIIEHHOCTb MOYBHI OCHOBAHMUSIMU. YCTpaHsSISl KUCJIOT-
HOCTb, M3BECTKOBAaHME OKa3blBaeT MHOTOCTOPOHHEE IOJOXUTEIbHOE
JICICTBME HA CBOMCTBA MOYBLI U €€ MJI0A0POIUE.

3amMeHa TOIJIOIIEHHOTO BOIOPOAa KaJblIMEM COIMPOBOXIAETCS KOa-
TYJISILMe TIOYBEHHBIX KOJJIOWJIOB, B pe3yJbTaTe 4Yero yMEHbBIIAKTCs
HUX paspyllieHWe W BBIMBIBAHME, YIYJIIAIOTCA (U3MYECKHE CBOMCTBA
MOYBHI (CTPYKTYPHOCTb, BOJIOIIPOHUIIAEMOCTh, a3pallysl).

M3BecTb CHMKAET comep:KaHMe B MOYBE IOABMKHBIX COCTUHEHMI
aTIOMMHMS M MapraHila, OHU MepexXolsiT B HeaKTUBHOE COCTOSIHHUE, B
HTOIe YCTpaHsIeTCs BpeNHOE BIMSHUE UX Ha pacTeHus. [loa BausHuem
M3BECTKOBAaHUSI B Pe3yJIbTaTe CHIDKEHUsI KUCIOTHOCTU U YIydIIeHUs
(GU3NYECKUX CBOWMCTB MOYBbI YCUIUBAIOTCS XXU3HEACATEIbHOCTh MUK-
POOPraHU3MOB 1 MOOWIM3ALIMSI UMM a30oTa, pochopa U IPyrux nura-
TEJIbHBIX BEILECTB U3 MOYBEHHOI'O0 OPraHMYeCKOTro BelllecTBa. B n3BecT-
KOBaHHBIX MOYBaX MHTEHCHUBHEE MPOTEKAIOT IPOLIECChl MUHepaan3a-
LIMA OPraHMYEeCKOro BelllecTBa (aMMOHMMUKAIIMM UM MOCaeaylolei
HUTpU(UKALIMN), JIydllle pa3BUBAIOTCSA a30T(PUKCUPYIOIIMe OaKTEpUU
(x1yOeHBKOBBIE, CBOOOJHOXMBYIIIME U acCOLMATUBHBIE), oboramao-
IIMe IMOYBY a30TOM 3a cueT azora aTMocdepsl. ClenoBaTelbHO, YIyd-
IIAeTCS a30THOE MUTAaHUE PACTCHUIA.

M3BecTKOoBaHME CIIOCOOCTBYET MEPEBOLY TPYIHOAOCTYITHBIX pacTe-
HUSIM (docdaToB aTIOMUHMS U Xejle3a B 0ojiee OJOCTyIHBIE (pochaThl
Kajabliusg U MarHusi. Kanuii TpyaiHOpPacCTBOPUMBIX MUHEPAJIOB MHTEH-
CHBHee TepexoauT B 0ojiee MOABUKHBIE coenuHeHUs. OOMEHHO-IIO-
[JIOLLIEHHBIN TTOYBOM KaJIUii TPpU U3BECTKOBAHUM BBITECHSIETCS KaJlbLIU-
€M B pacTBOpP, HO YCBOEHMWE Kajus PacTEHUSMU BCJIEICTBHE aHTaro-
Hu3Ma Mexay katnoHamu K™ u Ca?" satpynusercs. [TosTomy Ha u3Be-
CTKOBAHHBIX TIOYBaX IOTPEOHOCTh B KaJWMHBIX YIOOPEHUSX U HX
3¢ PeKTUBHOCTL BO3pacTaioT. M3BecTKoBaHME BIMSIET Ha IIOABIMK-
HOCTb B MOYBE U NOCTYITHOCTH ISl pacTeHU MUKpo3ateMeHTOB. Co-
eIMHEeHUs] MOJMOIEHA TOCIe BHECEHUS M3BECTU IEepeXomsaT B OoJjiee
yCcBOsIEMbIe (POPMBI, YIIyUIIAeTCs MUTAaHUE PACTEHUI STUM 3JIEMEHTOM.
ITonBuzKHOCTH COeAMHEHUIT OOpa M MapraHiia, Ha0O00pPOT, YMEHbIIIAeT-
csl, U pacTeHUs] MOTYT MCIIBITBIBaTh HeIOCTaTOK B HuX. IloaToMy Ha
M3BECTKOBAaHHBIX MOYBaX 3(h(GeKTUBHO MpUMEHeHue OOpHBIX yaoope-
HU, 0COOEHHO MMOJ KYJbTyphl, TpeOOBaTelbHbIE K OOpY: caxapHyio U
KOPMOBYIO CBEKJTy, KJIeBep, JIOLEPHY, Irpeuunxy, JyK U Ap.

ITpu BHEeceHMM M3BECTU IOYBAa OOOralaeTcs KajblieM, a Mpu uc-
MOJIb30BAaHUU JOJOMUTOBON MyKU — M MarHueM. [ToTpeOGHOCTh cesbe-
KOXO3SIMCTBEHHBIX KYJIBTYp B 9TUX 3jieMeHTax (Tabj. 30) B ecTecTBeH-
HBIX YCJOBUSIX oOOecleurBaeTcsl 3a CYeT OOMEHHO-ITOIIONIEHHBIX
HMOHOB; BOAOPACTBOPMMBIX COSAMHEHUM KaJblIMSl M MarHus B ITOYBE
00bryHO Majo. IlomaBisronias yacTh KaJblMs M MarHus HaXOIUTCS B
HEAOCTYIHO U151 pacTeHUil (popMe — B cOCTaBe MUHEPAJIOB U TPYIHO-
PacTBOPUMBIX COJICH.
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30. BoiHoC Kajbiusi 4 MAaTHHS C YPOXKAeM CeTbCKOXO3AHCTBEHHbBIX KYJIbTYP
(kr/T nponykuuu) B nepecyere Ha CaCO;3

O3umast poxp* 8,8 6,0 14,8
Osumas miieHuna* 6,3 6,5 12,8
SIpoBast mmeHua* 5,6 7,8 13,4
SlumeHsb sipoBOIT* 7,7 6,3 14,0
Osec* 9,7 7,2 16,9
I'peunxa* 18,0 8,5 26,5
T'opox* 31,5 10,0 41,5
Jlen-ponryuenr* 17,1 16,4 33,5
CaxapHasi cBeKJIa (KOpHHU) 2,9 1,3 4,2
Kaprodenb (kiyOoHM) 0,5 1,5 2,0
KopMoBbIe KOpPHETUTIOIBI 0,5 1,0 1,5
KopmoBoti ronuH (3e1eHast Macca) 2,9 1,5 4.4
Kresep nyrosoii (ceHo) 42,2 19,0 61,2
JlrouepHa (ceHo) 45,5 7,8 53,3
MHorosieTHHe TpaBbl (CEHO) 27,0 12,5 39,5
OnHoOJIETHHE TPaBhI (CEHO) 30,0 10,6 40,6
Kamycta 1,3 0,8 2,1
JIyroBbie 6000BO-371aKOBBIE TPaBbI 17,1 10,2 27,3
(ceHo)

JlyroBble 371aKOBBIE TPaBHl (CEHO) 7,2 5,0 12,2

* 3epHO + coloMma.
** M3 mpou3BeCTKOBAHHBIX IMOYB BHIHOC Kajblivsl U MarHus Ha 10—12 % Beiiie.

B xapOoHAaTHBIX MTOYBAX, HACKIIIIEHHBIX OCHOBAHUSIMM, YePHO3EMaX,
TSIKEJIBIX CEPBIX JIECHBIX U IOA30JUCTBIX MOYBaX KaJlbLUS U MarHus
BIIOJIHE AOCTAaTOYHO JJIs1 MUTaHUS Jaxke TpeOoBaTeIbHBIX KyJbTyp. B
JIETKUX J€PHOBO-TIOA30JMCTBIX M CEPBIX JIECHBIX MOYBAX Majio OOMEH-
HO-MOTJIOIIEHHOTO KaJblMsI U OCOOEHHO MarHus. 3HaUUTeIbHbIE KO-
JINYECTBA 3TUX 3JEMEHTOB BBIILIEIAYMBAIOTCS 13 MOYBLIL. [lpu KuCIoM
peaklMu MOYBbI TAKXKE OTPaHUYMBAETCS MMOCTYIUIEHNE KATUOHOB Kajlb-
LIUSI U MaTHUSI B pacTEHUSI BCJIEACTBME aHTaroHW3Ma ¢ MOHAMU BOJO-
pona. Mi3BecTKOBbIE MaTepHalbl Ha TaKMX IMMOYBAaX MOTYT MMETh BaxKHOE
3HAYEHME M KaK MCTOUHUK KaJIbIIVs U MarHus JJIsI TATaHUS pacTeHUI.

YaydiiieHre MUTaHUsST pacTeHUI a30TOM M 30JIbHBIMU 3JIEMEHTaMM TI01
BJIMSTHAEM XMMUYECKON MEIMOPALlMU KUCJIBIX TIOYB CBSI3aHO TAKXKE C TEM,
YTO Ha U3BECTKOBAHHBIX MOYBAX PACTEHUsI Pa3BUBAIOT 00JIEE MOLIHYIO KOP-
HEBYIO CUCTEMY, CITOCOOHYIO YCBAaUBATh OOJIbIIIE MTUTATEIbHBIX BELIECTB.

B To e BpeMs IpoBeaeHe U3BECTKOBAHUSI CIIOCOOCTBYET CHIUXKE-
HUIO MOCTYIUICHUSI B PaCTEHMS TSKEJIbIX METaJIJIOB, MOJABUKHOCTh KO-
TOPBIX B MOYBE YMEHbBIIAETCS MIPU YCTPAaHEHUU KUCJION peaKluu.

M3BecTKOBaHME — OMHO M3 BaXKHBIX MEPONPUSTUI IO OrpaHUYe-
HUIO HAKOTUIEHUS B PaCTEHUEBOMIECKOI MTPOMYKIIMY U KOPMax paaro-
HYKJIMIOB Ha TEPPUTOPHSIX, MOABEPIIIMXCI PATUOAKTUBHOMY 3arpsi3-
HeHuto. I1pu n3BecTkoBaHMU B 1,5—2 pa3a cHUKaeTcsl colepKaHue B
pacTeHMsX Haubojee OMNACHBIX MOJTOXHUBYIIMX PaTUOHYKIMIOB
ctpoHLMsA-90 u ne3usi-137.
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4.1.3. ONPEAENEHUE HYXXOAEMOCTU KUCIbIX NMOYB
B MSBECTKOBAHMUUN N 003 N3BECTU

Heob6xonuMocTh M3BECTKOBAaHUSI TTOYBBI MOXHO OPHUEHTUPOBOUHO
OIpeJeINUTh 10 HEKOTOPHIM BHEIIHUM Npu3HakaMm. Kucible cuibHO-
MMOJ30JIMCTHIE TTOYBBI OOBIYHO MMEIOT OelieChlii OTTEHOK, SIPKO BhIpa-
KEHHBIA TMOJA30JIMCTHIA TOpU30HT, AocTuratomuii 10 cM u 6onee. Ha
MOBBILIEHHYIO KUCJIOTHOCTb IMOYBBI M HYX/1a€MOCTb €€ B M3BECTKOBa-
HUM YKa3bIBaIOT TakKXke IJIOXOW POCT U CUJIbHOE BhbIMaZeHue KJeBepa,
JIIOLIEPHBI, 03MMOM TILIEHUIIBI TIPU MePe3UMOBKE, OOMIbHOE pa3BUTHE
YCTOMYMBBIX K KHUCJIOTHOCTHA COPHSIKOB: IlIaBejibKa, MUKYJbHUKA, TO-
pULBI MOJIEBOM, JIOTUKA TMOJ3y4Yero, Oenoyca, Iydku.

IToTpeGHOCTh MOUBHI B U3BECTKOBAHUU C JOCTATOYHOM [JIs1 TPaKTH-
YECKUX 1IeJIei TOUHOCThIO MOXKET OBITh ONpeaeieHa 10 0OMEHHOM KuC-
notHoctu (pH coneBoit BeiTskku). [Ipu pH comneBoit BeITSKKU 4,5 1
HUXe MOTpeOHOCTh B M3BECTKOBAHWM CWIbHas, 4,6—5 — cpenHss,
5,1—5,5 — cnabasg, a npu pH 6oaee 5,5 — orcyrcTByeT. BenmuunHa
KUCJIOTHOCTU TIOYBBI — BaXKHBIM, HO HE €IVMHCTBEHHBIN MOKa3aTellb,
XapakKTepU3YIOIIUii TOTPeOHOCTh MOYBHI B M3BECTKOBAaHMHU. BaxHo
YUMUTBHIBATh TaKKe€ CTENEeHb HACBIIIIEHHOCTY MOYBBI ocHOBaHUsIMU (V) 1
ee rpaHyJioMeTpuueckuii coctaB. C y4eTOM 3TUX TpeX MoKasaTeeit or-
PeIeIsIIoT CTeNeHb HYXK1aeMOCTH MOYBbI B U3BeCTKOBaHUU (Tabi. 31).

31. OueHka cTeneHd HYKIAeMOCTH B M3BECTKOBAHUM B 3aBUCUMOCTH OT CBOICTB MOYBbI
(mo M. ®@. KopuuioBy)

v, % VvV, % v, % V, %

Tsxeno- u cpen- 4,5 50  4,5-5,0 50—65 5,0—5,5 65—75 5,5 75
HECYTJIMHUCTBIE

Jlerkocyrnmunuc- 4,5 40  4,0—5,0 40—60 5,0—5,5 60—70 5,5 70
ThIE

CynecyaHble U 4,5 35  4,5-50 35—-50 5,0—5,5 50—60 5,5 60
recyaHble

3aboJI04eHHbIE 3,5 35 3,5—4,2 35—55 42—48 55—65 438 65
TOp(SIHUCTHIE U

0O0JIOTHBIE

IIpu U3BeCcTKOBaHUM, KPOME CBOWMCTB IMOYBHI, HEOOXOIUMO YIUTHI-
BaTh OCOOEHHOCTHU KYJIBTYp, BO3/AE/IbIBAEMbIX B ceBOOOOpoTe. B ceBoo-
OopoTax ¢ O0JIbIINM yAEIbHBIM BECOM JIbHA U KapTodeisd c1aboHyKaa-
I0IIIMeCs TOYBBI HE U3BECTKYIOT, @ C YYBCTBUTEJIbHBIMU K KUCIOTHOCTU
KYJbTypaMU B MEPBYIO o4epellb CeIyeT U3BECTKOBATh MOUBbI HE TOJIb-
KO CUJIBHO-, HO U CPEAHEHYXIAIOIIMECS.

Jo3a U3BeCTU 3aBUCUT OT CTEIeHU KUCJIOTHOCTU MOYB, UX T'PaHYJI0-
METPUYECKOTO COCTaBa U OCOOEHHOCTEU BO3EIbIBAEMBIX KYIbTYP.

KonuuectBo u3BecTH, HEOOXOAMMOE MJIsI OCHOBHOTO W3BECTKOBA-
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HUS — YMEHBIIEHUS MMOBBIIIEHHONW KMCIOTHOCTU MAaXOTHOTO CJIOS T0-
YBHI A0 cJlabokucioil peakunu (mo pH coneBoii BHITSKKU 5,6—5,8),
OJIaroTpUATHON TSI OOMBIIMHCTBA KYJIBTYP M MOJIE3HBIX MUKpPOOpPTa-
HU3MOB, — Ha3bIBACTCS HOAHOU 00301

OpHEeHTUPOBOYHBIC JO3bI M3BECTH MOXHO OIPEACITUTD IO BEINIM-
He pH cosieBoit BHITSKKU. B 3aBUCMMOCTH OT 3TuX nokaszaresieii BUVA
pPEKOMEHIyeT BHOCUTHb B JE€PHOBO-TIOA30JUCThIe MouBbl HeuepHose-
MbsI, colepxainue He Gojiee 3 % OpraHMYeCKOIro BEIEeCTBa, CICHYIO-
1IMe 1036l U3BecTH (Tabi. 32).

32. JTo3bl U3BEeCTH AJIS MOYB C coaepxkaHueM rymyca a0 3 %, T/ra

[lecuansle, cymecyaHsble, 4,5 4,0 3,5 3,0 2,5 2,0
JIETKOCYTJIMHUCThIE

CpeaHeCcyrJIMHUCTBIC 6,0 5,5 5,0 4.5 4,0 3,5
TSKeTOCYTIMHUCTBIE, 8,0 7,5 6,5 5,5 5,0 4.5

TJIMHUCTBIC

Boree TOYHO yCTaHOBUTD MOJHYIO J03Y M3BECTH MOXKHO ITO BEJIH-
YUHE TUAPOIUTHICCKOM KMCIOTHOCTHU. [1pm pacueTe mo3bI M3BeCTH (B
T) CaCO; Ha lra BeJIMYMHY TUAPOJUTUYECKONW KUCIOTHOCTU B
mr - 3kB/100 r moussl (H;) ymHOoXatot Ha 1,5. Benuuuny 1,5 nonyya-
0T MyTeM cienyloliero pacudera: 1 wmr-3kB H skBuBajgeHTeH 50 mr
CaCOs;. Ilockonbky H, BbIpaxkaioT B MT - 3kB/100 T mouYBBI, TO mJIs
rmepexona K Macce MOYBBI TAXOTHOTO CJIosl Ha Ttomaau 1 ra (kotopas
T CPEIHECYTJIMHUCTBIX JEePHOBO-TIOA30JMCTBIX IIOYB  paBHA
3 miH KT) 50 ymMHoxatoT Ha 10 (st mepexona ot 100 r K 1 KT mOYBHI)
u Ha 3 000 000, a 4TOOBI OT MUJUIMTPAMMOB TIepeliTH K TOHHaAM, pe-
synbTar yMHOXeHUs mpensat Ha 1000000 000. BeimonHuB »TH geii-
cTtBUs, noayuuM 1,5. Hampumep: ecin TuapoJuTUYecKast KUCIOT-
HOCTb TOYBHKI cocTaBiisieT 4 Mr - 3kB/100 r mouBsl, To 71032 CaCO;3 Oy-
met paBHa 4 - 1,5 =6 1/ra.

J103y KOHKPETHBIX U3BECTKOBEIX yI0OpeHMIA (/]) BEIYUCISIIOT C yde-
TOM COACpPKAaHUSA B HUX CYMMBI HEUTPATM3YIOINIUX KHUCJIOTHOCTH BeE-
mectB (B pacuete Ha yncThiii CaCO3) U KoJIMYecTBa KPYITHBIX YaCTHIL
(6onee 1 MM) 110 popmye:

Jloza CaCO T ra 1o KMCJIOTHOCTH mouBsi[] []

CaCO Bynoopenunl] yacTul 0ojiee MM

B cinyyae HeoOX0AMMOCTH BBOAST MOMNPABKy U Ha BJa>KHOCTb U3BEC-
TKOBOI'O MaTepuara.
YcraHaBnuBasi 03y M3BECTU [IJIsI KOHKPETHBIX YCIOBUM, Ba’KHO
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YUUTBHIBATh TPAHYJIOMETPUUYSCKUI COCTAB IMOYBBLI 1 OCOOEHHOCTU KYJIb-
Typ ceBoobopoTa. Ha TsoKkenbIx mouBax M IOA KYJIBTYPHI, OYeHb YyB-
CTBUTEJIbHBIE K ITOBBIIIEHHONW KHMCIOTHOCTU (CBEKja, KYKypys3a, Kie-
BEp, JIOLIEpHA, KAIyCcTa U JIp.), JIy4llle BHOCUTH ITOJHYIO JO3Y U3BECTH,
pAaCCYMTAHHYIO IO TUAPOJUTUYECKON KUCIOTHOCTH. Ha Gojee merkux
Mayio0yepHBIX OYBAX U IS KYJIBTYp, HE UYYBCTBUTEIBHBIX K KACJIOT-
HocTu (KapTodesb, JeH, JIONUH U Ap.), J03Y U3BECTU HEOOXOAMMO
yMEHbIINUTH Ha 1/3—1/2.

W3BecTh 00namaeT MINTEIbHBIM JelicTBUeM. [loHasg no3a u3BecTu
MOXET TOJIOXKUTEIbHO BIMSTbL Ha YpOXKall CeIbCKOXO3SiCTBEHHBIX
KYJBTYp B T€UE€HUE IBYX pPOTalUii 7—8-TI0JILHOTO ceBOOOOPOTa, MOJIO-
BUHHas 103a — He G6oJtee omHO# porauuu (6—7 yet). C TeueHUEM Bpe-
MEHHU MOCJIe BHECEHUST U3BECTU BHOBb IPOMCXOAUT MOCTEIIEHHOE YBe-
JINYEHNE KUCJIIOTHOCTU TMOYBBI (0OCOOEHHO OBICTPO Ha MayioOy(hepHBIX
MOYBaX U MpPU CUCTEMATUYECKOM MPUMEHEHUMN (DU3MOJIOTUYECKHU KHUC-
JIBIX YIOOpPEeHWI B BBICOKMX 103aX) M BO3HWKAET MOTPEOHOCTH B 10-
8MOpHOM, WU noddepicuearouem, uzeecmxosaruu. HeobxomuMocTb
IIOBTOPHOI'O M3BECTKOBAHUS YCTAHABIMBAIOT Ha OCHOBE JAHHBIX arpo-
XUMHWYECKOTO aHaJIN3a MOYBHI (OTpeAeSIecHNsT CTeTICHN e¢ KMCIOTHOC-
TH) C YYETOM BHIMBIBAHMS KBNS IO Pe3yabTaTaM JTU3UMETPUUECKUX
OITLITOB ¥ €ro BBIHOCA C YPOXKaeM BO3IeIbIBAeMbIX KyJIbTyp. OpuUeHTH-
POBOUHBIE YPOBHM PEaKILIMU TIOYB, IMPU KOTOPKIX LIEJIECO00pa3HO IO~
BTOPHOE U3BECTKOBAaHME B 3aBUCUMOCTH OT TUIIa C€BOOOOPOTa, IIpUBE-
IEeHBI B Taduiie 33.

33. OpuentupoBoynbie ypoBHu pHgc) /151 MOBTOPHOTO M3BECTKOBAHUS
JIePHOBO-TIO/I30JIUCTHIX U CEPBIX JIECHBIX NMOYB

IlecuaHble u cymec- 4,8 5,1 5,3 5,3 4.8 5,1
YaHble

Jlerko- u cpenHe- 5,0 5,3 5,6 5,5 5,0 5,3
CYIJIMHUCTBIE

TsxenocyrauHKC- 5,2 5,4 5,8 5,7 5,2 5,4
ThI€ Y TJIMHUCTBIE

TopdsHbie 4.4 4.6 5,2 5,0 4,3 4.6

o3y u3BecTH 1J1sl TOBTOPHOTO U3BECTKOBAHUS OIPEACIISIIOT TaK XKe,
Kak 1 1 nepBudHoro. OnpenejieHe HEOOXOIMMOIO KOJIMYECTBa U3-
BECTH IJIST JOBEACHUS peaKIIUM TTOYBHI M0 3amaHHOTO 3HadeHMS pH c
YYETOM COCTaBa BO3ICIBIBAEMBIX KYJIBTYP TP OCHOBHOM M TTOIIC DKM~
BaroIieM (ITOBTOPHOM) M3BECTKOBAHMSIX IPOBOMSAT TaKKe Ha OCHOBE
HopMatmBa caBura pH coseBoif BHITSKKM ITOYBHI MO AciicTBHEM 1T
CaCO3, KOTOpPBIN yCTAaHABIMBAIOT KCIIEPUMEHTAIbHO NTPUMEHUTEb-
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HO K KOHKPETHBIM YCJI0BUSIM. B 3TOM citydae mo3y usBectu (T/ra) pac-
CUUTHIBAIOT 10 (hopMmyJie:

IlepunoanuHoCTh U 3¢ (HEKTUBHOCTH IOBTOPHOIO BHECEHUS U3BECTU
3aBUCAT OT €€ A03bI IIPU MTEPBUYHOM U3BECTKOBAHMU 1 00€CIIEYeHHOC-
TH X035TMCTBAa MUHEPAJTbHBIMU YIOOpeHUSIMHU. [1py M3BeCTKOBAaHNH 110~
JIOBUHHBIMM H03aMW ¥ WHTEHCUBHOM TIPUMEHEHUN MUWHEPATBHBIX
yIOOpeHuli NEPUOIUYHOCTD U3BECTKOBAHUS YBEIMYMBAETCs, a 3 heK-
TUBHOCTb TMOBTOPHOTO BHECEHUsI M3BECTHU JOCTAaTOYHO BbicoKas. Ha
MoYBax, Iae Mpyu NePBUYHOM M3BECTKOBAHMU JOCTUTHYTA peaKkliius Io-
YBEHHOTI'O pacTBOpa, OJM3Kasi K HEHTpaJbHOM, ClelyeT eXerogHO BHO-
CHUTh U3BECThb B KOJIMYECTBAX, KOMIIEHCUPYIOIIUX BBIHOC KaJIbIIUS YPO-
>XKassM{ ¥ BBIMBIBaHHE €T0 U3 KOPHEOOUTAeMOTO CJIOS.

W3 cpenHecyrNIMHUCTON AePHOBO-ITOA30IMCTOM TTOYBBI B YCIOBUSIX
HeuepHo3eMbs IIpu MpocayMBaHUM Yepe3 METPOBLIN ciioii 13 % cpen-
HETrOJ0BOr0 KOJIMYECTBA OCAAKOB (B cpeaHeM 0Kojio 750 MM) pa3Mephl
BBIMBIBAaHUS KAJIBIIMSI M MarHUsl COCTABJISIIOT COOTBETCTBEHHO 18—21 u
7—9 Kr/ra, a Ipyu CUCTEMATUUYECKOM BHECEHUU TTOBBIIIIEHHBIX 103 MU-
HepalbHBIX ynoopeHwmit (235—300 KT 1. B/Ta) OHM BO3pacTaoT 10 26—
34 1 10—16 Xr/Ta B pacueTe Ha COOTBETCTBYIOIINIA 3JIeMeHT. M3 mouB
JIETKOTO TPaHYyJOMETPUUECKOTO COCTaBa MpU MPOMBIBHOM PEXUME YB-
JIAXKHEHUSI TTIOTEPHY KaJbLIMs M1 MarHusl B TI€PBbI€ TOJIbI IOCJIe U3BECTKO-
BaHUSI MOTYT JOCTUTaTh cooTBeTcTBeHHO 300 1 80 Kr/Ta.

B oBouiHbIX ¥ IprUpEepMCKUX CeBOOOOpPOTax ¢ 00jiee MHTEHCUBHBIM
HUCIOJIb30BAaHUEM TOAKMCIISIONINX TMOYBY MUHEPAIbHBIX YIOOpeHMI
MOIePXKUBAIOIIee M3BECTKOBaHNE PEKOMEHAYIOT OCYILIECTBIISITH B 103€
ot 0,8 1o 1,5 T/ra eXerogHo WK MPONOPIUOHATIBHO YBEINYCHHBIMU
nosamu 1 pa3 B 2—3 rona.

4.1.4. USBBECTKOBbIE YOAOBPEHUA

W3BecTKOBBIE yIOOPEHMS ITOIYyYaloT pa3MOIOM WM OOKUIOM TBEp-
IIBIX MU3BECTKOBBIX MTOPOJ (M3BECTHSK, JOJOMUT, MEN) WJIM UCIIOIb3YIOT
IIJISI U3BECTKOBAHUS MSTKME M3BECTKOBBIE TTOPOILI M Pa3IUYHbBIC OTXO-
IIbI TIPOMBIIIUIEHHOCTH, OOTaThle U3BECThIO.

N3BecTHsAKOBast Myka. OCHOBHOE IIPOMBIIIUIEHHOE M3BECTKOBOE
yooOpeHue, moirydaeMoe TIpH pa3MoJie M APOOJIeHUN M3BECTHIKOB,
KOTOpbIE COCTOSIT B OCHOBHOM M3 KapOoHara Kaiblusi (CaCQOj), HO
yallle BCEro J0JOMUTU3MPOBAHBI, T.e€.coaepxaT Takke MgCO; (mo
10—15 % B pacuere Ha MgQO). Yem 6obine B mopoae MgCO;, TeM oHa
TBepxe M mpouHee. [Ipu moBbilieHHOM coaepxaHuun MgCO; (18—
20 % B pacuete Ha MgQ) TTopoaa Ha3bIBaeTCsI TOJIOMHUTOM; TIPH €€ pa3-
MoOJIe TIoJyJaeTcs JOJOMUTOBas MyKa. MI3BeCTKOBBIE MaTepUallbl, CO-
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JepKalllie MarHuid, OJIs8 MHOTUX CeJIbCKOXO3SMCTBEHHBIX KYJIBTYP
(cBekJyia, kKapTodelib, JIeH, KJIeBep, JIOLEepHa, rpeuruxa, MOPKOBb, JYK U
Ip.) 6oiee 3¢pGEKTUBHBI, YeM M3BECTKOBLIC YIOOPEHUSI, HE COACPKa-
IIe MarHusI, 0COOEHHO Ha GeTHBIX MAarHUEM TIeCYaHbBIX U CYyIIeCYaHbIX
rmouBax. [Ipy BHeCEHMM WX B IOYBY YCTPAHSETCS WM YMEHBIIAETCS
OTpUIIATEILHOE JIeHCTBUE Ha KapTodellb M JICH M3BECTKOBAHUS ITOJI-
HBIMH JTO3aMH.

KauecTBO M3BECTKOBBIX yIOOpEHUI OLIEHUBAIOT MO KOJUYECTBY CO-
eINHEHUI, HEUTPATU3YIOIINX KACTOTHOCTD ITOYBBI, U IO TOHUHE TTOMO-
na. [TpoMblllJIeHHBIE U3BECTKOBBIE YIOOPEeHUs HOJIKHBI COACPXKATh HE
MeHee 85 % CaCO; u MgCO;. UeM TOHbBIIIE TTIOMOJI U3BECTHSIKOBOW U
JIOJIOMUTOBOI MYKH, TEM CKOpee U TTOJIHEE OHA B3aUMOIEHCTBYET C TTOY-
BOI1, OBICTpee HEHUTpaIU3yeT KUCIOTHOCTh U TeM BblllIe 3(P(EeKTUBHOCTD
n3BecTkoBaHms. Hanbonee apeKTnBHA M3BECTHSIKOBAsE MyKa ¢ TOHM-
Hoit moMosia MeHee 0,25 mM. IIpu BBEICOKOM conep:KaHUM TPyObIX Yac-
Ul (KpyrnHee 1—3 MM) 3¢ ¢heKTUBHOCTD €€ pPe3Ko CHIKaeTcs (Tad. 34).

34. D¢ (heKTUBHOCTb N3BECTHAKOBOW MYKH Pa3HOil TOHMHBI MOMOJIA
(M0 JAHHBIM MOJIEBBIX OMbBITOB)

CpenHss exxeroaHasi mpubaBKa ypo- 16,6 14,8 9,4
Xasl, 11/Ta KOPM. efl.
% 100 89 57

CornacHO TOCymapCTBEHHOMY CTaHIApTy, W3BECTHSKOBas MyKa
TIEpPBOTO M BTOPOTO COPTOB ITEPBOTO KiIacca JOJIKHA COAEepPKATh COOT-
BETCTBEHHO 88 M 85 % HelTpanu3yoIMX BEIIECTB B pacyere Ha
CaCOs, He 6onee 3—5 % gactui kpymHee 1 MM, 90—55 % ¢ pasmepom
yactui, MeHee 0,25 MM, a BIaXXHOCTh IBUISIIEH M3BECTHIKOBOM MYKH
He JOJDKHA IpeBhIath 1,5 %, cnabonpursiieit — 4—6 %.

N3Bectpb. [1pu oOxure nsBectHsikoB CaCO;5 mpeBpaiaercsa B CaO
(CaCO;3; - CaO + CO,), noayvaeTcs xcucenas (HeraimieHas, KOMOBasI)
useecms. Ilpu B3aUMOACHCTBUM €€ C BOHOIl oOpasyeTcsl THAPOKCHI
kanbuus [CaO + H,O = Ca(OH),], Ha3bIBaeMbIi eaueHol u3ecmvio
(TTy1IOHKOI). DTO TOHKMIA, pacchlnalomuiicss mopoiok. I[To crnoco6-
HOCTHU HeWTpan3oBaTh KUCIOTHOCTb mouBkl 1 T Ca(OH), paBHa 1,35 T
CaCQO;. IlymioHka — OBICTPOAEHCTBYIOIEE M3BECTKOBOE YIOOpEHME.
D PeKTUBHOCTD €€ B IIEPBLII ol ITOCJIe BHECEHUST MOXKET OBIThH BBIIIIE,
yeM CaCOj;, HO ¢ TogaMM UX JeHCTBUE BbIPAaBHUBAETCS.

IleMeHnTHAsA NMBLTb W PBIXJbIE W3BECTKOBBIE MOPOABI, HE TPeOyIOIHe
pasMoya. lIMeioT MecTHoe 3HadyeHWe IS W3BECTKOBAHUS KHCITBIX
noyB. K HUM OTHOCSITCS U3BECTKOBBIE Ty(bI, Faxa, Meprejib, ToppoTy-
(b1, 1OTOMUTOBAS TIPUPOAHAST MYKa.

Illemenmuas nois, ynaBnvBaeMasi pyd MIPOU3BOJCTBE LIEMEHTA, T0JI-
JKHa comepxarh He MeHee 60 % HeUTpalu3yoIIMX BEIIECTB B pacyeTe
Ha CaCO; 1 BiaxHocThb He 6osee 2 %.
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HUzeecmkoesbili myg (KiodyeBash U3BECTh) — IICHHOE WM3BECTKOBOE
ymobpenue, comepkut He MeHee 80—70 % CaCOs. Ilepen BHeceHUEM
WHOTAA HEOOXOOMMO OTCeMBaTh OoJiee KPYITHBIE TBEPAbIC YACTHIIHL.
MecTopoxaeHsT U3BECTKOBEIX Ty(hOB Yallle BCETO BCTPEUYAIOTCS B MO-
HIDKEHHBIX 2JIEMEeHTaX pefibeda — IMPUTeppacHBIX MOTMax, MeCTaxX BbI-
X0[a KJIIOYEW.

T'axca (o3epHass W3BecThb) NOJKHA comepXaTh He MeHee 60 %
CaCOj;. OHa 3ayeraeT B MeCTaX YChIXaHUSI 3aMKHYTBIX BOIOEMOB, IO-
YTH LEJTUKOM COCTOUT U3 YacTull MeHee 1 MMm. O3epHast U3BeCTb — ObI-
cTponeiicTByolee 3POEeKTUBHOE U3BECTKOBOE YIOOpEHUE.

Mepeeav conepxurt ot 50 1o 80 % CaCOz; u MgCOs5. Berpeuaercs B
BUJIE pacChIIYaTOM MacChl U INTOTHOM ITOpoabl. I1JIOTHEIM Mepreib Bbl-
BO3ST Ha I0JIe 3UMOI M CKJIaIbIBalIOT HEOOMbIIMMU KydyaMu. [lom Biu-
STHAEM BJIaTU M HU3KOHM TeMITepaTyphl OH Pa3phbIXJISIETCS, TIEPEXOIUT B
PaCCHITTAIONIYIOCS Maccy, KOTOPYIO MOXHO BHOCHTH B TTOUBY.

Topgpomychvt — HU3MHHBIE TOpca, OoraThie u3BecThio (oT 10 mo
50 % CaCOs3), HanboIee IPUTOXHEI 71T N3BECTKOBAHWS KMCIBIX TIOUB,
OeIHBIX OPTAHNYECKIM BEIIICCTBOM M PACTIOIOKEHHBIX BOJIM3M MECT MX
3aJIeTaHusl.

Jonomumosas npupoonas myka comepxut kpome CaCO; Takke
MgCO; (B cymme 95 % u 6oiee B nepecuere Ha CaCQO3). DTO 0CcOOEH-
HO IIEHHO€ M3BECTKOBOE YIOOpeHUE ISl TTOYB JIETKOTO I'paHyJIOMEeTpH-
YEeCKOTro COCTaBa.

JonomuToBass Myka, UCIOJb3yeMasl IS U3BECTKOBAHMS, NOJDKHA
comepxath He MeHee 80 % HeWTpaaM3yIOIINX BEIIeCTB B pacueTe Ha
CaCO; u Bimaru He 6oimee 12 %.

B kadecTBe M3BECTKOBEIX YHOOPEHMIT MOTYT OBITH MCIIOJB30BaHBI
TaKKe Pa3JIMYHbIE OTXOIBI POMBIIIUICHHOCTH: OMX0OHOU Men, CAAGHUe-
84s 3014, CMAAeniIaeuabHbie U eppoxpomMossie WaAaku, X60cmui Gaoma-
yuu cepHoii pyost n p. OHU MOTYT COEPKATh TSXKEJIble METAJLIbI U IpY-
Y€ TOKCUKAHTBI, TO3TOMY MX IMTPMMEHEHNE BO3MOXKHO B 103¢ He 0oJjiee
7 T/Ta OOWH pa3 B IATh JIET ¢ 00513aTEIbHBIM KOHTPOJIEM 33 U3MEHEHM -
eM (DOHOBOTO KOJIMYECTBA COOTBETCTBYIOIIMX TOKCMKAHTOB B TIOYBE.

B 30He Bo3menbIBaHUS caxapHOUl CBEKJIBI Il YCTpaHEHUsT BpeaHOM
IIJISI OTOR KyJNBTYPbl KUCIIOTHOCTY TTOYB MOXKET MCITOIb30BaThCsl OTXOJ
CBEKJIOCAXapHOTrO TPOM3BOACTBA — deghexam, copepxammii 60—75 %
CaCQOs;. IIpu aTOM HEOOXOAUMO KOHTPOJMPOBATh COAECPXKAHUE B HEM
SKM3HECTIOCOOHBIX CEMSTH COPHBIX PACTCHHIA.

4.1.5. CPOKU U CNOCOBbl BHECEHUA U3SBECTHU,
QPOEKTUBHOCTb USBECTKOBAHUA

D GeKTUBHOCT, TPUMEHEHUST M3BECTU B OOJIBIIEH CTEIIEHU 3aBH-
CUT OT paBHOMEPHOTO €€ BHECEHMS M TIIATEJILHOTO IepeMEIIMBaHUS C
nouBoit. MI3BecTh JOKHA OBITH XOPOILIO U3MeJIbUeHa U Tepes 3aaeli-
KOl paBHOMEPHO paccesiHa 110 ITOBEPXHOCTH ITOYBHBI, UTO JIyYIlle BCEro
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JIOCTUTAETCS C TTOMOIIBIO M3BECTKOBBIX CESJIOK M pa3dpachiBaTesei.
[MeuTeBUIHBIE M3BECTKOBBIE YIOOPEHMS — M3BECTHIKOBAST MyKa, Ile-
MEHTHAasl MbIIb, CJIAHIIEBasl 30JIa U MBIJICBUIHBIC OTXOIbI METAJUTyPTH-
YeCKON TPOMBITIUICHHOCTA — BHOCAT MAaIlIMHAMU ITHEBMATHYECKOTO
THTIA.

HeobxoamMo mpuMeHSITh TaKOM CITOCO0 3ae KN U3BECTH, TIPU KO-
TOPOM OOECHeYrBaeTCsl XOpolllee MepeMellIMBaHue €€ CO BCEM IMaxXoT-
HBIM CJIOEM MOYBBI, — IIOJ ILUIYT C OCEHU IO 3510JIeBYyI0 00pabOTKyY MU
BECHOI MOM Mepemnaniky 3501, Jydile BCero BMECTe C OPraHUYECKUMM
ynoopeHussMu (HaBo3oM, TopdoM, Kommnoctamu). IIpu HcCIoJIb30Ba-
HUM HocHOpUTHON MYKHU ee JIydllle BHOCUTD MO/ BCIAIIKY 35101, a 13-
BEeCTbh — IO TIeperaliky Win KyabTuBaiuo. C opraHu3alloOHHO-XO-
3SIMCTBEHHOU TOUKM 3peHUsT HanboJjee yIoOHO MPOBEAeHNE U3BECTKO-
BaHMSI B apyOILIMX MOJsIX. B ceBooOOpoTax ¢ KJIeBEpOM HEOTJIOKHOMY
M3BECTKOBAHUIO MOICKUT MOKPOBHAS KYJIbTypa. B IIpomaliHex ceBo-
000poTax U3BECTh HEOOXOMIUMO IIPUMEHSTH B IIEPBYIO OYepeab MO Ky-
KYPY3Y ¥ KOPHEIUIONB!, a B OBOIIHEIX — IO KAaIyCTy Y CBEKITY WA IO
WX TIPEAIIeCTBeHHUKMN.

TonbKO Ha €CTeCTBEHHBIX CEHOKOCAX M MacTOMIIAX U3BECTh BHOCSAT
oBepxHOCTHO. [Ipu 3amy>keHU 1 CO3MaHUU KyJIbTYPHBIX ITacTOUII Ha
KHCJBIX TTOYBaX M3BECTb MPUMEHSIOT IO BCIAIIKy. M3BecTKOBaHUE
KHCJIBIX TTOYB PE3KO IMOBBIIIAET MPOTYKTUBHOCTH KOPMOBBIX YTOIWIA,
IIpU 3TOM HE TOJBKO BO3pacTaeT ypoxkail, HO M YJIy4IIaloTCs COCTaB
TPaBOCTOSI, KOPMOBBIE JOCTOMHCTBA CeHa 1 MacCTOMIIIHOTO KOpMa.

Ha xucnpIx mouyBax mpakTHKYeTCs JIOKATbHOE BHECEHUE M3BECTKO-
BBIX YIOOPEHUI IpH BBICAIKe paccanbl (B JIYHKN) OBOIIHBIX M CaXKeH-
11eB (B MOCAIOYHEIC SIMBI) TIJIOMOBEIX KYJIBTYD.

IMon BIMsSHIEM N3BECTKOBAHMS YIyJIIIaeTCS MCITOIb30BaHNUE pacTe-
HUSMU TUTATeIBHBIX BEIIECTB ITOYBBI M yYIOOpEHUWI W 3HAYMTEIHHO
MTOBBIIIAETCS YPOXKANHOCTD CEIIbCKOXO3IUCTBEHHBIX KYIBTYp. DTOT
MpUeM Ha CpedHe- U CWIBHOKHUCIBIX IEePHOBO-ITOA30JUCTBIX MOYBaX
YBeJIMUMUBACT ypoxail o3umoit mieHusl Ha 0,4—0,7 T/ra, pxu, apo-
BOI1 TeHUIbI, stumeHs — Ha 0,3—0,5, kiaeBepHoro ceHa — Ha 1,8—3,0
u OoJiee, caxapHOM, KOPMOBOI CBEKJIBI U KaImycThl — Ha 4—10, 3ene-
HOI Macchl KyKypy3bl — Ha 3—7, Kaprodensa — Ha 1—2 1/ra. [Ipu us-
BECTKOBAHUU CWJIHBHOKHUCIIBIX MTOYB YPOKANHOCTh MOBBIIIACTCS B OOJIb-
IIel CTETIeHU, YeM CpeaHe- M CIIAOOKMCIIBIX, IPUOaBKU ypoxKasl ¢ T10-
BBIIIIEHNEM 103 U3BECTH YBEIMUNBAIOTCS

M3BecTh MeIEHHO pPacTBOPSICTCS M B3aUMOICHCTBYET C ITOYBOM,
TIIEWCTBHUE €€ TIPOSIBIISICTCST TIOCTETIEHHO, ITO3TOMY MaKCUMAaNIBHBIN 3(-
(beKT OT M3BECTKOBAHUS JOCTUTACTCST HA BTOPOI-TPETUIA TOMEI.

IIpn BHeceHUM TIONHON MO3BI MOJIOXUTEIBHOE OEHCTBUEC M3BECTU
Ha ypoXail MposIBJIseTCsS Ha MPOTSKEHUU He MeHee IBYX poTaluii 5S—
7-TIOJIBHBIX CEBOOOOPOTOB. 3a 3TO BpeMs KaXKnas TOHHA M3BECTH JdaeT
o01IyI0 TIpUOABKY yposkas BCeX BbIpalllMBaeMBbIX KYJIbTYp, PaBHYIO B
nepecueTe Ha 3epHo 1,2—1,5 1/ra. Ilpu CHUXXKEHUU 03Bl U3BECTU IO
CPaBHEHUIO C MOJHOM, PAaCCUMTAHHOMN I10 TUAPOJIUTUYECKON KMCJIOT-

128



HOCTHU, CTeIIeHb M IPOJOJIKUTECIBHOCTb IOJIOXHMTEIbHOTO IeHCTBUS
M3BECTKOBAHUSI CHIKAIOTCS, a IIPY BHECEHUH YIBOCHHOM MTO3BI — BO3-
pacraioT (Tadiu. 35).

35. Cpennue exeroanbie NpUOABKM YPO:Kasi MPU Pa3HBIX 032X MU3BECTH
(mo pe3yapratam 11 IJIMTENbHBIX MOJEBBIX ONBITOB HA JEPHOBO-MOI30JHCTHIX MMOYBAX;
nannpie U. A. ITInisHuKOBA)

[lepBas — — — —

Bropas — — — —

[IpuMeuyanue. Buuciaurene — 11 3epH. ex. ¢ 1 ra, B 3HaMmeHaTese — % K Bapu-
aHTy C IOJIHOM 0301 M3BECTH IO TUAPOJUTUIECKON KUCIOTHOCTH.

H3zeecmkoeanue — OCHOBHOE yciioBUe 3((PEKTUBHOTO MPUMEHEHUS
yOoOpeHMI Ha KHUCIBIX MoYBaXx. DPOEeKTMBHOCTP MHWHEPATbHBIX W
OpPTaHMYEeCKUX YIOOPeHUI Ha M3BECTKOBAHHBIX ITOYBAX 3HAYMTEIHHO
BO3pacTaer.

ITonoxutenbHOe neiicTBUE HaOIOJAETCS] OT COBMECTHOIO BHece-
HUS N3BeCTH M HaBo3a. OTBITHI TOKA3BIBAIOT, YTO HAa KUCIBIX TTOA30JIH -
CTBIX ITOYBAX COYETaHUE MU3BECTKOBAHUS C BHECEHUEM YMEPEHHBIX 103
HaBO3a B OOJIBILIMHCTBE CJIyyaeB MaeT TaKylo XK€ WJIM 0ojiee BBICOKYIO
MpUOABKY YpoxKasi CeIbCKOXO3SIHCTBEHHBIX KYJIBTYp, KaK M JBOITHas
032 HaBO3a Ha HEM3BECTKOBAHHOM IMOYBE.

DPdeKTUBHOCT MUHEPATLHBIX YIOOPEHUI HA CUJIBHO- U CPEeIHEe-
KUCJIbIX MOYBaX IPU MX M3BECTKOBAHUMU IMOBbIIAeTcI Ha 35—50 %, a
crnabokmcnelx — Ha 15—20 %. IlpubaBKM ypoxXass OT COBMECTHOTO
MIPUMEHEHUSI M3BECTU W MHMHEPAIbHBIX YIOOPEHUI OOBIYHO 3HAUM-
TEJHLHO BBIIIE, YeM TTPUOABKK OT pa3lesIbHOTO MX BHECCHUS.

Taxk, mo panHsiM W. A. [lIlunbHUKOBa, CpeaHEroaoBas MPOIyKTUB-
HOCTb CEBOOOOPOTA 3a ABE POTaLMU (B 1] 3¢pH. €. ¢ 1 ra) B AJUTEIbHOM
onbITe Ha CMOJIeHCKOM OoNbITHOM cTaHu BUYA B KOHTpOJIbLHOM Ba-
puaHTe coctaBuia 14,4, ipu BHECEHUM MMHEPAJIbHBIX YI0OpeHuil 6e3
M3BECTKOBAHUS — 25,3 ¥ OT OAHOrO U3BECTKOBAaHUS — 22,2, a TIpH CO-
BMECTHOM TIPUMEHEHMHU W3BECTKOBAHUS M MUWHEpaJIbHBIX YIOOpe-
Huit — 32,1.

M3BecTKOoBaHME KUC/BIX ITIOYB HE TOJBKO MOBBIIIAET YpoXKail U 3¢-
(eKTUBHOCTb YOIOOpeHUIl, HO U O0eCcIeYrBaeT MOIyYCHUE 3HAUUTEIb-
HOTro 3KOHOMMYecKOro 3ddekra. DkoHomMuueckass 3(h(heKTUBHOCTD
W3BECTKOBAHUSI OIpeNeIIIeTC COOTHOIIEHWEM BEJIWYWHBI 3aTpaT Ha
€ro MPOBEICHNE M CTOMMOCTH ITOIOTHUTEIBHOM TPOAYKIINH, TTOTyJac-
MO OT M3BECTH 3a BpeMs ee IeHCTBUSI.

3aTpaTsl Ha TIpUMEeHEHNE N3BECTKOBBIX YIOOPEHUI 3aBUCAT OT HMC-
MTOJTb3YeMBIX MaTepUajioB, MO3Bl M3BECTH, BHAA M HAIBHOCTH IIepEBO-
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30K, TEXHOJIOTMM XpaHEHUSI U BHECEHUSI. B CTpyKType U3nep:keK Ha U3-
BECTKOBaHWE HauOOJIbIIas AOJIS1 3aTpaT MPUXOAUTCS Ha TPAHCIOPTHU-
POBKY, OTPYy30YHO-Pa3rpy304Hble pabOThl U BHECEHUE U3BECTH.

ITpubaBka ypoxkasi OT U3BECTKOBaHMSI U dKOHOMMYecKasn 3ddek-
TUBHOCTb 3TOTO TIpHeMa MOTYT LIMPOKO KOJIeOAThCsl B 3aBUCUMOCTHU OT
CTeNeHU KHUCJIOTHOCTH MOYB, 03 U3BECTHU U COCTaBa KyJIbTYp CEBO00O-
poTa. HanbonbIme YuCTHIM JOXOI OT M3BECTKOBAHUS KUCIBIX TTOYB U
OKYIIaeMOCTb 3aTpaT 00ECIIeYMBAIOTCS B TAKMX CEBOOOOPOTAX, IIe BO3-
JIEIBIBAIOT KYJIBTYPhI, CUJILHO OT3BIBAIOIIMECS HAa 3TOT MPUEM.

Ha cuibHO- M cpeaHeKUCIbIX MoYBaxX 3aTpaThl HA M3BECTKOBAaHUE
OKYIIaI0TCSl CTOUMOCTBIO JOTIOJHUTEIBLHOTO YposKas 3epHOBBIX 3a 1—2
roja, KOpMOBBIX KyJbTYp — MEHEe 4eM 3a Tof, a KapTodesiss U OBO-
el — B 3—5-KpaTHOM pa3Mmepe B TeueHue roga. Ha cnabokucibix mo-
YyBax BpeMsl OKyITaeMOCTH 3aTpaT Bo3pacTtaeT B 1,5 pa3a.

B coBpeMeHHBIX YCIOBUSIX, KOTAA 3HAYMTEIFHO CHIDKEHO TTPOBEIC-
HUE XUMWYECKOW MeIrMopalliy M0oYB, BOZHUMKAET BOIIPOC O BOZMOXHO-
CTM WX W3BECTKOBAHUSA MEHBIIMMU mo3aMu. [1oCKONMBKY pacTeHUs
HamboJiee YyBCTBUTEIBHEI K KUCIOTHOCTH TIPH TIPOPACTAHUHN CEMSH 1
B HaYaJIbHBIN TIEPHOJ POCTa, a CAMBIM TYOUTEILHEIM AeiicTBHEM 00J1a-
JlaeT oOMeHHasl KMCJIOTHOCTh MOYBBI C COITYTCTBYIOIIEH €ii BBICOKOI
MOABMKHOCTBIO aTIOMUHMS, TO B MEPBYIO oUyepeab HEOOXOAMMO 103a-
0OTUTHCS 00 €€ YCTpaHeHUHU B BEpXHEM CJI0€ MOYBHI.

Jo3y u3BecTy Mo 0OMEHHOM KUCIOTHOCTH (B T/Ta) ONpPenesioT Imy-
TEM YMHOXEHHUS €€ BeJIUUUHBI B MT * 3kB/100 r mouBEI HA K03 HuIu-
eHr 2,63. CosmaHne 60jee OIarONPUATHBIX YCIOBUI peaKLIMU Cpeabl B
BEpPXHEM CJIO€ MOYBHI MIPU 3aJe]Ke TaKOW J03bl M3BECTU IO MPEeAIo-
CEBHYIO 00pabOTKY ITOJIOKUTEILHO CKaxkeTcsT Ha (hOpMUPOBAHUU KOP-
HEBOI CHCTEMBI M HAJI3eMHBIX OpTaHOB pACTCHMI ¢ Hayaja BereTalnu,
MTOBBICUT YCTOMYMBOCTE KYJIbTYPHI K HEYCTPaHEHHON KUCIOTHOCTH HU-
JKeJieXKalllMX CJI0€B MOYBbI U TOJIOKUTENBHO TMOBIMSET Ha ypOXaii.
O4YeBUIHO, YTO CTENEeHDb U MPOIOLKUTEIbHOCTD NEUCTBHUS, arPOHOMMU -
yecKass U 9KoHoMH4YecKast 3¢ (eKTUBHOCTh TAKOI'0 U3BECTKOBAHMS OY-
IIyT TeM MEHbIIIe, YeM HIKe BHECEHHas 103a 110 CPAaBHEHUIO C HE0OX0-
JIHUMOM /1 TIOJTHOTO YCTpaHEeHUsI KMCJIOTHOCTH TTOYBBI BO BCEM TaXOT-
HoM cJtoe (cM. Tabu. 37).

4.1.6. ArPOTEXHNYECKHNE TPEEOBAHUSA
N 3KONOIMMYECKUE OrPAHUYEHUA NPU NPOBEAEHNN
M3BECTKOBAHMA

ArpoTexHuueckue TpeOOBaHUSI TPU MPOBENCHUM WU3BECTKOBAHMS
BKJIIOYAIOT CJICAYIOLIME OCHOBHBIE MOJOXEHUSI.

Bri6op miiolaneit, ouepeaHOCTb M3BECTKOBAHUSI U 103y U3BECTU
YCTaHABJIMBAIOT C YU€TOM arpOXMMMWYECKUX CBONCTB MOYBBI, OMOJIOTHU-
YECKUX 0COOCHHOCTEH KYJIbTyp CEBOOOOPOTA U CTEIIEHU HYKIaeMOCTH
HX B U3BECTKOBAHUHU, SKOHOMMYECKOUN 3(P(PEeKTUBHOCTH.
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IIpuMeHsieMble U3BECTKOBBIE MaTepHasbl TOKHBI OTBEYaTh TPeOo-
BaHusIM ['OCTa u TY 1o coaepkaHUIO HEUTPaIU3YIOIIUX BELIECTB TsI-
JKeJIbIX METAJUIOB U IPYTUX TOKCUKAHTOB M TOHMHE MOMOJIa, BIaXHOC-
TH.

IIpu olieHKe KayecTBa BHECEHUSI M3BECTKOBBIX MaTepUaioB B IOJe
KOHTPOJIUPYIOT CKOPOCTh JIBUKEHUSI arperatroB, (pakKTUUECKYIO O03Y
BHECEHMSI, HEPABHOMEPHOCTh MX BHECEHMSI M HECTAOUJIbHOCTb T03blI,
pabouyio IIMPUHY 3axBaTa arperara, pacCTOSHHUE MEXIY CMEXHBIMU
MIPOXOAaMU U €T0 OTKJIOHEHHUE OT paboyeil IMPUHBI 3aXBaTa, HATUIne
OrpexoB M KaueCcTBO 00PabOTKU IMTOBOPOTHAEIX I1OJIOC.

CKOpOCTb OBMKEHUsI arperata Mpyd BHECEHUM M3BECTKOBBIX MaTe-
pHAJIOB JOJIKHA OBITH MOCTOSTHHOM 1 COOTBETCTBOBAThH TOM, IIPU KOTO-
poli MpOU3BOAMIACEH PETYJIMPOBKA Ha 3adaHHYIO J03y. Arperar J0/KeH
JIBUTAThCS MIPSIMOJIMHEITHO ¢ cobJIoieHeM paboydeil IIMPUHBI 3aXBaTta
Mo Bcel JyinHe ToHa. HepaBHOMepHOCTD pacrpeneeHus ciaabomnbuisi-
LIMX U3BECTKOBBIX MaTEepHaJIOB MO paboueil UpUHe 3aXBaTa He JOJIK-
Ha TIpeBbIIaTh 25 %, a MbUIEBUIHBIX MaTepHaioB ITHEBMOpa30pachiBa-
teassMu — 30 %. Pa3pBIBEI CMEXXHBIX ITPOXOIOB arperaToB He IOITycKa-
fOTCS, a TIEPEKPBITHE B CMEKHBIX ITPOX0JaX He TOJDKHO MPEeBBIIIATh 5 %
OT paboueii mMpUHBI 3axBaTa. OTKIOHEHNEe (DAaKTUISCKOM JO3HI OT 3a-
JMaHHOU He noJxHO TipeBbiiarh 10 %. He normyckaercst BHeceHMe TIbI-
JIEBUAHBIX M3BECTKOBBIX MaTepHaJIOB IMPH CKOPOCTH BeTpa Oojiee 5—
7 M/c. Arperar JOJIKEeH JBUTAThCS ITONEepPeK HaIlpaBIeHMs BeTpa.

M3BecTKoBaHME HYXKHO ITPOBOIUTH B MPETYCMOTPEHHBIE MIPOESKTHO-
CMETHOM JOKYMEHTalluel ONTUMaJbHbIe CPOKHU, C MOCeAyIolIel (Miun
OIHOBPEMEHHOI) 3a/IeJIKO Ha 3alaHHYIO TJyOUHY.

ITpu u3BeCTKOBAaHUU KHUCJIBIX TTOYB HEOOXOAMMO COOMIOAATD Cledy-
ole o0lMe arposkKojorudyeckue orpaHudeHus. He mgomyckarorcs:
BHECEHME U3BECTKOBBIX MaTepUaloB BCEMM CIOCOOaAMU B TOYBY Ha
TepPUTOPUM TEPBOTO MOsIca 30HbI CAHUTAPHON OXpaHbl UCTOYHUKOB
XO3SMCTBEHHO-MMUTHEBOTO BONOCHAOXEHMSI, a BO BTOPOM ITOSICE BTOM
30HBI — B IEPHUOJ HETTOCPEACTBEHHOM Yrpo3bl MaBOIKA; BHECEHUE M3-
BECTKOBBIX MaTepPHUAaJIOB B [IOUYBY MeHee UeM uepe3 72 4 mmocie oopadbor-
KA XJIOPOPTaHUYECKUMU TEeCTULUIAMM; TPUMEHEHUE M3BECTKOBBIX
MaTepuagoB — OTXOAOB IPOMBIIIJIEHHOCTH, B KOTOPBIX COAEpKaHUE
TSDKEJIBIX METAJIJIOB, PAAUOHYKIMIOB M IPYTMX TOKCUYHBIX 3JIEMEHTOB
(coenmHeHUt) MpeBbILIAECT JOMYCTUMBIN CAHUTAPHBIMU HOPMaMHM YpO-
BEHb.

4.2. '’MNCOBAHUE COJIOHLIOB

B Haieit crpaHe UMEIOTCS 3HAUYUTEJIbHbBIE TUIOLIAIN TTOYB C 11eJI0Y -
HOI peakliieil — 3TO COJIOHIBI U CUJIbHOCOJOHIIEBaThie TTouBkI. Ille-
JIOUHAas peaklusl ITUX MTOUYB 00YCIOBJIEHA CoAepXXKaHUEM KaTUOHOB Ha-
TpUsl B TIOYBEHHOM MOTJIONIAIOIIEM KOMIIJIEKCE W COMAbl B TIOYUBEHHOM
pacTtBope. B 3aBUCMMOCTHM OT KOJIMYECTBA MOIJIOLIEHHOTO HAaTpUs I0-
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YBBI TTOAPA3AEIISIOT Ha c1abocoIoOHIIEBaThIe, comepxkaiie 5—10 % Na
OT 0011IEe eMKOCTH TTOIIONIEHMSsI, conoHueBaTtele — 10—20 % Na u co-
JoHLBI — 6ojee 20 % Na.

CoJIOHIIBI ¥ COJIOHIIEBAThIC MOYBbI XapaKTePUIYIOTCS TIOXUMU (PU-
3UYECKMMM CBOMCTBAMM: BO BJIAXKHOM COCTOSIHUM HaOyxaroT W 3aIlbl-
BalOT, a MPHU BBICBIXaHUU TBEPACIOT, 00Pa3yIOT KOPKY U pacTpecKuBa-
foTCs Ha TI6I06I. O0paboTKa TaKMX MOYB CHJILHO 3aTpynHeHa. Illemou-
Hasl peakiysl COJIOHIIOBBIX IMOYB BpedHA IS KYJbTYPHBIX PacTCHUIA.
II1OTHBIN COJIOHIIOBBIE TOPU30OHT MPEMSTCTBYET MPOHUKHOBEHUIO
KOpPHEBOM CHCTEeMBbI BINIyOb. YPOXalHOCTb CEJIbCKOXO3SMCTBEHHBIX
KYJIBTYp Ha TaKMX ITOYBaxX KpaliHe HU3Kasl.

MenuopaTyuBHBINA (OHA COJIOHLIOBBIX 3eMeIb Poccun B CelbCKOXO-
3IMCTBEHHBIX YTONBSIX COCTAaBJISIET OKOJO 28 MIHTa, B TOM 4YHUCJIE
12,4 MaH ra B maiiHe. Haunbospuive miomany (M A0JU) COJOHIIOBBIX
3eMeh MMaXOTHBIX Yroauii Haxomarcsa B Bomrorpanckoit (40 %), Poc-
ToBCKOM (24 %), Kypranckoii (44 %), Yenaounckoii (16 %), HoBocn-
oupckoit (40 %), Omckoit (21 %) obmactax n CTaBpOITOIBLCKOM Kpae
(20 %). 1o ypoBHIO 3aCOJICHHOCTA W MOP(MOJIOTHUECKOMY CTPOCHUIO
COJIOHIIOBBIE TOYBBI XapaKTepU3YITCs OOJbLIMM pa3HooOpasuemM U
TpedyloT auddepeHIMPOBaHHBIX IpUeMOB Mearopauu. I1pu menro-
paly COJIOHLIOBBIX ITOYB BAXKHEHIIMMU SIBJISIOTCS TPUEMBbI (DU3M-
yecKoit (MeauopaTUBHBIE 0O0paOOTKM — sSIpyCHble U IUIaHTaXKHas
BCHAIIKU, MEJIMOPATUBHOE DPBIXJIEHHWE) W XUMUYECKOH MeIropaluu
(BHeceHUEe B ITOYBY Pa3IUYHBIX BEIIECTB, BBHITECHSIOIIMX MOTIOIIECH-
HBI HATpUl M YCTPAHSIOIIUX IIEJOYHOCTD, YIy4IIalomux (PU3MKo-
XMMUYECKHE CBOMCTBAa COJIOHIIOBBIX IOYB — TFMIICOBaHUE, AedeKaTu-
poBaHMeE, MeJOBaHUe, KMCJIOBAaHUE).

luncosanue — OCHOBHOI MpUeM XMMUUECKON MeIuopaluu Ijs KO-
PEHHOTO YJIYUILIEHUSI COJIOHLIOB M COJIOHLIEBATBHIX MOYB, COIEPKAIIUX
6omee 10 % Na oT 06111l eMKOCTH TIOTIToNIeHusI. [1py BHECEHUH B TT0-
YBY T'UIICA YCTPAHSIETCS COMa B IOUBEHHOM PACTBOPE, a MOTJIOIICHHBIM
MMOYBOI HATPUI BBITECHSIETCS M 3aMEHSIETCs KalbllieM ¢ 00pa3oBaHU-
€M B pacTBOpe HEeUTpaJbHOU COJIM — cyJib(aTa HATPUS.

Na2CO3 + CaSO4 = CaCO3 = NaQSO4.

() =( )

ITpu ob6pa3oBaHUM B pacTBOpe HeOOMbIIOro konmyectsa Na,SO, oH
HE OKa3bIBaeT BPEIHOTO AEHCTBMS Ha PAacTeHUs, HO TPU TMIICOBAHUM
COJIOHLIOB, comepxamux 6osiee 20 % Na oT eMKOCTU IOINIOLICHUS B
pacTBope, TMOSBISIETCS] MHOTO CYib(aTra HaTpHsI, M €ro HeoOXOXMMO
VIOANATH U3 TIOUYBBI MPOMBIBaHUEM. B pe3ynbTraTte rUIICOBaHUS YCTPaHSI-
eTCA IIeJOYHAsT peakIrsl COJIOHIIOBBIX ITOYB, VIYYIIAIOTCS WX (DU3U-
yecKue, PU3NKO-XUMUYECKIE M OMOJIOTMYECKIE CBOMCTBA, ITOBHITIIACT-
¢Sl TI00pOaUE.

11 TMTICOBAHMST MOTYT OBITH MCITOJTE30BAaHBI CIICAYIOIIVE MAaTePUAITEL.

132



IF'mnc ceipomonotTwu i CaSQy-2H,0. ToHKOPa3MOJIOThIi
cephIit MM OeIbIi TOpoIIoK, comepskuT 71—73 % CaSOy,.

® o c ¢ oruIc— OTXOI TYKOBBIX 3aBOIOB, 0OYeHb TOHKUM ITOPO-
oK, conaepxut 70—75 % CaSO,4 u 2—3 % P,0s.

I'uraOTHM I ¢ HOOGHIBAIOT U3 TIPUPOIHBIX 3aJIeKEii; B €CTECTBEH-
HOM BUJE PBIXJIBI, He TpebyeT pa3mosa, COmep:KHUT oT 63 mo 92 %
CaSO4 mn or 1 10 19 % rvHBL

Jo3a rurca B 3aBUCUMOCTU OT KOJIMYECTBA MOMIOLICHHOIO HATPUSI
U LIEJTOYHOCTH TTOYBBI MOXKET OBITh OT 3 10 10 T/ra. JIng pacuera 1036l
TUIICA MOXHO I10JIb30BaThCs (POPMYJIOi:

CaSO, - 2H,0 (t/ra) = (Na — 0,17) - 0,086 Hd,

rae Na — comepkaHue MOMIOlIeHHOro Hatpusi, Mr-3kB/100 r moussl; 0,1—10 % Na ot
eMkocTH TortoieHus (7), TOIyCTUMOE CONEpKaHKe TOTIONICHHOTO HAaTpus B ITOYBE;
0,086 — 1 mr-akB CaSO, - 2H,0, 1r; H — rnyOMHa MaxoTHOro ciiosi, ¢cM; d — oObeMHast
Macca MOYBbI THIICYEMOTO CJIos, I/CM3.

IIpu opomeHnn go3a rUIIca MOXeT OBITh YMeHbIeHa Ha 25—30 %.
ITonHyto 103y ero MOXHO AaBaTh B HECKOJBKO IPUEMOB B TeUeHUE 2—
3 ner.

Ha KopKOBbBIX COJIOHLIAX TUIIC BHOCSIT TOCJIe BCMAIIKW U 3ae/bIBa-
0T KyJIbTUBaTOpoM. Ha riy0oKocToM0UaThIX COJIOHIAX IIPU 3aJIeTaHuN
COJIOHIIOBOT'O TOPU30HTA Ha IIyonHe 6oJjiee 15 cM BClo 103y rumca pac-
CeMBalOT W 3aIeJbIBAIOT ILIYTOM C MpearTykHUKoM. [Ipu pacmosoxe-
HUU COJIOHLIOBOI'O TOPU30HTA Ha INIyouHe 7—15 ¢cM IUmc MOXHO BHO-
CUTB IO BCIAIIKY MM KyJIbTUBALIMIO, a TAKKE B IBa MpHeMa — IO I10-
JIOBUHHOM J03€ IOoA KaXAyl0 M3 3TUX 00pabOTOK.

ArpoTexHuYecKue TpeOboBaHUS U SKOJIOTUUECKUE OTpaHUYEHUsI TIpU
TUIICOBAaHUM QHAJIOTUYHBI MPUBEICHHBIM paHee IS M3BECTKOBaHUS
KUCJIBIX TIOYB.

I'mncoBanme 0e3 oporeHus B LlenTpanbHo-YepHO3eMHOI 30HE 1O~
BBIIIIACT YPOKANHOCTh 36pHOBBIX B cpeHeM Ha 0,3—6 T, B 30He KallTa-
HOBbIX MMoYB — Ha 0,2—0,3 1/ra. I1pu opoiieHun 3¢GHeKTUBHOCTD TUII-
coBaHUs Bhlle. [lelicTBUE TUIIca 3HAYUTEIBHO BO3pacTaeT IpHu 3aaei-
K€ ero Imoj MIyOOoKylo IMepernanky ¢ OfHOBPEMEHHBIM BHECEHHEM Ha-
BO3a, KOMIIOCTOB, IIpMMEHeHueM 3ejeHoro ymobpeHus. Ilpu
TUIICOBAaHUM pacTeT 3¢ (GEKTUBHOCTh KaK OpraHUYeCKUX, TaK M1 MUHE-
pajbHBIX yIoopeHuii (Tabm. 36).

36. [JeiicTBHe rUNCOBAHUS B COYETAHNU C BHECEHHEM HABO32 M MHUHEPAJIBHBIX yIOOpPeHHI
HA yPOXKAHOCTb SAPOBOIi MuIeHUIbl, T/ra (mo AaHubiM Cudupckoro HUMCX)

KoHTposb 0,17 — 0,45 —

Turic, 5 T+ NgoPgo 0,95 0,78 1,26 0,81
Tunc, 51+ HaBo3, 40T 1,54 1,37 1,62 1,17
Tunc, 10 T+ HaBo3, 40T 1,21 1,04 1,86 1,41
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IMonoxuTenbHOE BIMSHUE TUIICOBAHUS Ha TJIOIOPOAME TTOYBHI Ha-
Oomogaetcss B TedeHue 8—10 jeT, mpruyeM BCIENCTBUE MOCTEIIEHHOIO
B3aUMOJCHCTBUS THUTICA C TTOYBOM 3(P(EKTUBHOCTH €r0 M3 TOIa B TO
BO3pACTaeT.

[I1omangs COJMOHILIOBBIX ITOYB, HYXHAIOIIUXCS B IEPBOOYEPETHOIN
XMMUWYECKOW Meauopaluu, coctapiuser 3,7 MiH ra. C yyeTom cobuo-
JIeHUsT HeoOXxoauMoro ILukiaa rurncoBaHust (10 jeT) cpeaHerogoBoO
00beM paboT mo ero mpoBeAeHUIO cocTaBisieT 350—400 Thic. ra Tipu
CpeIHEeB3BELICHHON HOPME BHECEHUSI OCHOBHOTO MeJiMopaHTa — (hoc-
¢orurica — cBhIlIE 8 T/TA.

Ha coyioH110BbIX TTOYBaX, ¥ KOTOPBIX MO/ COJOHIIOBEIM FTOPU30HTOM
Ha HeOOJbIION TIyouHe 3aneraer ciioii, 6orateiii CaCO3; i CaSQy,
MOXKHO TTPOBOAMTH IIyOOKYIO0 METMOPAaTUBHYIO BCHAIIKY, IPU KOTOPOM
STOT CJIOM BBIBOpAYMBAETCS U MTEPEMEIIMBACTCS C COJTOHIIOBBIM. DTOT
MpUEM Ha3bIBAIOT camoeuncosanuem coronyos. Ilocie BHeCEHUS rurca
WA METMOPATUBHOM BCIAIIKKA Ha HEOPOIIaeMBbIX IIIOIIAIIX HeoOX0-
JIAMO TIPOBOAWTH CHEro3ajepkaHue, a TP OPOIICHUHN KeIaTeIbHO —
mojuB. 11T MeTNOPATUBHOM BCITAIIKKA HEOOXOINMMO MPUMEHSTH CITe-
MabHBIE 00pabaThIBAIOIINE OPYOWsS W MOIIHBIE TITaud C MAaJbIM
yIeTbHBIM JaBJICHUEM Ha IMOYBY. MeHee CJI0XKHBIM ITPUEMOM SIBJISIETCS
MeJMOpaTUBHOE PHIXJICHUE, TIPM KOTOPOM COXPaHSIETCSl €CTECTBEHHOE
pacIoioXeHe TeHEeTUYeCKUX TOPU30HTOB IMOYBLI M OCYILECTBISCTCS
TOJIbKO YaCTHUYHOE IlepeMellleHrue ee mo Ipoduin. MearopaTUBHOE
PBIXJIEHVE PEKOMEHAYIOT ISl €XKeTOMHO 00pabOTKM MaxOTHBIX COJIOH-
LIOBBIX 3¢MeJTb U TIPY KOPEHHOM YIIYYIIIEHUN €CTeCTBEHHBIX KOPMOBBIX
YTOOUIA.

CrenyeT OTMETUTD, UTO TUIIC BHOCIT HE TOJBKO UISI XUMUUYECKOM
MeJTHOpallii COJIOHIIOB, HO W IS YAYYIICHWUS TUTAHWUS pacTCHMI
KaJbIIIeM M Cepoil Ha APYTUX MOYBax, Ipexme Bcero B HedepHo3eM-
HoI1 30He. I'uric, comepkalinii KaJablIUii M cepy, KaK yIoOpeHHue Tpu-
MEHSIIOT IIPEeXae BCero Ioj 0000BbIe TpaBbl — KJIEBEP U JIOLEPHY, KO-
TOpbIE€ MOTPEOJISIIOT 3TUX DJIEMEHTOB 3HAYUTEJILHO OOJIbIIE, YeM OpY-
rue KyJbTypbl. BHOCAT ero mopa TpaBbl ITOBEPXHOCTHO, IOI ApPYyTUe
KyJabTypbl — B mouBy (0,3—0,4 T/ra).

IMonoxuTenpbHOE OeiCTBHE TUIICA HAa POCT, pa3BUTHE M ypoxKaii-
HOCTb pacTeHUIl Ha KMCJIBIX TTOYBaX OOYCIOBIEHO HE TOJBKO YIydllle-
HUEM MUTAHMS KAJTBLUEM U CEPOii, HO M JOCTYITHOCTBIO KaJIUsl, TIOBBI-
IIeHNEM YCTOMYMBOCTU PACTEHUN K KHUCIIOTHOCTH TIPU YBEIWYCHUU
KOHIICHTpAIlUM KaJblMs B TTOYBEeHHOM pacTBope. [IpmbaBKa yposkast
CeHa KJIeBepa OT BHECCHMS TWIICA Ha JIepPHOBO-IIOA30JMCTHIX TOUYBAX
coctasister 0,7—1 T/Ta, Ha CephIX JIECHBIX ITOYBAX W BHITIEIOYCHHBIX
yepHo3emax — a0 0,7 1/ra.

Br16op MeToma Mearopaly COJIOHIIOBBIX TTOYB U OUEPETHOCTH BbI-
MOJTHEeHUsI paboT oIpeaesaeTcs] 9KOHOMUIECKUMU 1 9KOJOTUYECKUMU
KPUTEPUSIMU, TIPEAYCMATPUBAIOIIMMH HanboJiee BHICOKYIO OTIavy BJIO-
JKEHHBIX B MEJIMOpPAlLUIO CPEICTB M TMOBBIIICHUE 3KOJOTHYECKOM yC-
TOMYMBOCTU BCETO arpojaHaiiadTa, BKIIOYAIOIIETO MEIMOpPUPYeMbIe
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zemnu. K mepBoouyepeaHBIM OOBEKTAM MEIMOpPALMU OTHOCSTCS Kak
opollraeMblie COJIOHIIOBBIE, TaK U OOTapHBIE 3¢MJTHA, UCTIONBb3yeMEBIe TSI
BO3Ie/IbIBAHNS HanboJiee LIEHHBIX CEJIbCKOXO3IMCTBEHHBIX KYILTYP.

DenepanbHON 1IeJIEBOM ITporpaMMoil «IToBBIIIEHUE ITIIOZOPOIVS
nouB Poccum Ha 2002—2005 rompl» MUHUMAaIbHBIE 00BEMBI THIICOBA-
HUS COJIOHIIOBBIX ITOYB YCTaHOBJICHHI B pa3Mepe 140 TeICc. ra, a MeJIuno-
paTuBHOI 00paboTku — 185 ThIC. Ta.

IIpoekTHO-U3BICKATENIbCKIE LIEHTPHl U CTAHLIMU arpoOXMMUYECKOI
CJIy>kOBbI Ha OCHOBE arpOXMMUYECKOIro 00C/Ie10BaHMSI ITIOYB pa3padaThl-
BalOT PEKOMEHIALIMU U JOKYMEHTALIMIO Ha Pa0bOThI O M3BECTKOBAHUIO
KUCJIBIX TIOYB ¥ TUTICOBAHUIO COJIOHIOB. JIJIsl 3TUX 1ieJIeii CO3MaHbI CIie-
LIMAJIbHBIE TIPOrpaMMHBIE KOMILJIEKCHI 10 COCTaBIEHUIO C IMOMOIIBIO
OBM mpoeKTHO-CMETHOM MTOKYMEHTAIIUM Ha XUMMYECKYIO Meauopa-
LIMIO TIOYB, B KOTOPOM YKA3bIBAIOT IUTOIIAIN TOYB, MOIEXKAIX M-
opalnyy I10 TomaM, HeoOXOOMMbIE J03bl BHECEHMS M OOIIyI0 MOTpeO-
HOCTb B M3BECTKOBBIX MJIM THIICOCOJEPKAIINX MaTepuasax, ImepedyeHb
TEXHOJOTMYECKHUX ITPOLIECCOB U MOTPEOHOCTh B MalllMHAX JJIsT TpaHC-
TMIOPTUPOBKU U BHECEHUST MEJIMOPAHTOB, 3aTPaThl HA XUMUYECKYIO Me-
JIMOPALIMIO M JaHHBIE IO €€ OKYIAaeMOCTH B XO3siCTBe. XMMUUecKast
MeJIMopalus MMOYB — BaXKHeHIask COCTaBHAsI YaCTh KOMIUIEKCHOTO ar-
POXUMMYECKOTO OKYJILTYPUBAHUS TOJICii, TpUEeM PaIUuKaIbHOTO YIyd-
LIEHUSI KUCIBIX U COJOHILIOBBIX ITOYB, MOBBHIIIEHUS 3(P(PEKTUBHOCTU
JIIOOBIX arpOTEXHUYECKUX MEPOIPUSITUIA U OKYIIAaeMOCTU ITPOU3BEICH-
HBIX 3aTpar.

KOHmpO./leble 80npocol U 3adanus

1. Kakue TpeOoBaHUS MPEeIbABISIOT Pa3IMUHbIE PACTCHUS K PeaKLIMU CPelbl U KaK
OHM OTHOCSITCS K M3BECTKOBAHMIO KUCJIBIX TIOYB? 2. B yeM 3akimovaercst oTpuiaTebHOe
NeMCTBYE MOBBIIIEHHOM KMUCIOTHOCTH Ha pacTteHus 1 mouyBy? 3. Kak mpoucxoauT B3au-
MOJICCTBUE U3BECTH C MOYBOM, KaKOe BJIMSHUE OHA OKa3bIBAaeT Ha CBOMCTBA ITOYBHI U
nuTtaHue pacteHuii? 4. Kak BiausieT M3BECTKOBAHME KHUCJIBIX IOYB HAa YPOXKAMHOCTH
CeJIbCKOXO3SIMCTBEHHBIX KYJIbTYp, 3(M(GEKTUBHOCTh OPraHMYECKUX U MMHEPaIbHBIX
ymoopenuii? 5. Kak onpenennts Hy:XKIaeMOCThb IIOYBHI B U3BecTKoBaHuM? 6. UTO Takoe
MOJTHAs 1032 M3BECTH, KaK ee¢ ycTaHaBiMBaoT? B 4yeMm pasznuyue MeXay OCHOBHBIM W
ITOBTOPHBIM M3BecTKOBaHMeM? 7. Kakue maTepuaibl UCITONB3YIOT JUISI U3BECTKOBAHUS
kucibix ouB? 8. Kakumu cmocobamu 1 Koraa BHOCAT u3BecTh? 9. Pacckaxmure 06 oco-
OEHHOCTSIX U3BECTKOBAHUSI B CEBOOOOPOTAaX co JbHOM U KapTodenem. 10. Ha kakux mo-
YBaxX HEOOXOIMMO MPOBOAUTE TuIicoBaHue? 11. UTo mpoucxoauT B MOYBE MPU BHECEHUU
rurnca? YTo Takoe caMOTMIICOBaHME COJOHIOBLIX MouB? 12. Kakue MaTepuaibl NCIOIb-
3ytotcst i ruricoBanus mouB? 13. Kak paccumrats 03wl tumnca? 14. Kakue ycioBus
MOBBILIAIOT 3(heKTUBHOCTb rurncoBanus? 15. Kak MCMonb3yloT TUIIC B KauecTBe ya00-
peHus, colepxaiiero cepy M Kanbimii? 16. Kakvie oCHOBHbBIE arpoOTeXHUYECKHUE TPebo-
BaHUS U 3KOJOTMYECKHE OTrpaHMYEHUSI HEOOXOAMMO COOIIOIATh MPU IIPOBEACHUU XU-
MMYECKOIl MeIMOopaluy Mo4YB?



5

rmasa | MUHEPAJIbHbIE YOOBPEHUA

5.1. KITACCU®UKALNA YOOBPEHUWA

Vio0peHrsIMU Ha3bIBAIOT BellECTBA, UCMOJIb3yeMble IJisl TMUTAHUS
pacTeHUi U MOBBILIEHUS TUIOAOPOANS TTOYB.

ITo xumuyecKomy cocTaBy Bce yIOOpeHUST MOAPa3ACIsIOT Ha MUHE-
pajibHble U opraHuyeckue. K ynoOpeHUsIM OTHOCSITCSI pa3HOOOpa3HbIe
MUWHEDPAJIbHBIE U OPTraHUYECKUE BEILECTBA U MAaTepUalbl, KOTOPLIE CO-
JepXaT HeoOXOAUMBbIE IS PaCTeHUM 3JIeMEHTbI MUTAaHUS, YCUIMBAIOT
MOOMJIM3ALUIO MUTATebHBIX 3JEMEHTOB M3 ITOYBEHHBIX 3allacoB U
yIy4IIaloT cBoiicTBa MouBkl. [10 xapakTepy AefcTBMS ynoOpeHUs pas-
JIEJISIIOT Ha MpSIMble U KOCBEHHBIE.

Yonoopenusga npsasMoro npmeicrtBus CogepxaT HEoO-
XOAUMbBIE PAaCTEHUSIM TUTATeJIbHbIE 3JIEMEHThl M OKa3bIBAIOT HEMNOoCpe-
CTBEHHOE MOJIOXKUTEJILHOE BIMSIHME Ha TIMTaHKUE CEeJIbCKOXO03SIMCTBEHHBIX
KynbTyp. I1py BHECEHMU a30THBIX YIOOpEHUI YIydIlIaeTcsl a30THOE THUTa-
HUE pacTeHMit, a pochopHbIX y1oopeHuit — (ochopHOe MUTaHKUE U T. 1.

YaioOpeHUSS KOCBEHHOTO aAelicTBUs. [IpuMeHsiorT
[JIaBHBIM 00pa3oM He I HEIMOCPEACTBEHHOTO YAYUIIeHMS YCIOBUM
MUTAaHUS PACTeHUN KaKUM-JIMOO OBJEeMEHTOM, a IS YJIydIIeHUs
CBOMCTB IMOYBBI, U3MEHEHUSI peakKlui TOYBEHHOTO pacTBOpa U yCUJIe-
HUS TIpollecca MOOUIM3AlMM UMEIOIINUXCS B TTIOYBE 3al1acOB MUTATEIb-
HBIX 3JIEMEHTOB, T. €. OHM OKa3bIBaIOT KOCBEHHOE BO3IEHCTBHME Ha yC-
JIOBMSI IIUTAHUST PACTCHUIA.

K xocBeHHBIM yT0OpeHUSIM OTHOCSIT MCIOJIb3yeMblIe IJISI XUMUYEC-
KOl MeJIMopallMy T0YB U3BECTKOBBIE YI0OpEHUS U TUIIC, a TakKe Oak-
TepUaibHbIe YI0OpEHUSI.

B 3aBucMMOCTM OT IIPOUCXOXIECHUS, CIIOcOo0a U MecTa TOJydeHUsI
yIOoOpeHus AeJISITCS Ha MPOMBIIIUIEHHbBIE U MECTHBIE.

ITpoMbimaeHHBEe ya00peHU s K HUMOTHOCAT MOYTU
BCe MUHEpaJbHbIe yIOOpEHUsI, KOTOPhIE TOJyYaloT B pe3yabTaTe pas-
MOJIa WM XMMUWYECKOI TTepepabOTKU arpopya Ha ClielMaIbHbIX XUMU-
YeCKUX 3aBONaxX, a TaKXe CHUHTETUYECKHEe IMPOAYKTHI a30THOM IMpo-
MBIIIJIEHHOCTH, TTOOOYHBIE MPOAYKTHl XUMUYECKUX ITPOU3BOJCTB, BbI-
IMyCKaeMble IMPOMBIIIJIEHHBIM CIIOCOOOM OpTraHMYECKHE U OpPraHO-MHU-
HepainbHble ymoOpeHus. Cioma Xe YCIOBHO MOXHO OTHECTH MU
OakTepualibHble YIO0OpeHUs! — IpenapaThl, IoJydaeMble Ha 3aBOjax
MpU pa3MHOXEHUHN OMNpPeAeIeHHBIX BUAOB MUKPOOPTaHU3MOB.
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MecTHB € yano0peHusd IlomydyaloT Ha MecTax UX MCIOJb-
30BaHMSI, B CAMUX XO3IMCTBaX WM BOMM3M HUX. K TakuM ymoOpeHusIM
OTHOCST TIPEXIe BCETO Pa3IMYHBIC OpraHMYecKHe yaoOpeHus (HaBO3,
HaBO3HasA KIKa, NMTHUYMN TTOMET, (PeKalnu, pa3IMJdHbie KOMIIOCTEHI,
TOpd, TIPYAOBBIN W, 3eJICHOEe YIOOPEeHWE M IIp.), MECTHEIC M3BECTKO-
BbIe MaTepuajbl, OTXOABl METAJUTypIUIeCKON WM IPYTMX BUAOB IIPO-
MBIIIJICHHOCTH, WCITONb3yeMbIe B CEITBCKOM XO3SMCTBE BOJM3M MECT
COOTBETCTBYIOIIMX ITPOM3BOJICTB.

MubnepanbHbe ynoOpeHus OHM MOryr ObITh Kak
MPOMBIIJIEHHOTO, TaK M MCKOIIAeMOTO IPOMCXOXICHUS (Harpumep,
dochopuTHas Myka, U3BeCTKOBbIe ynoOpeHus). OHM, KaK IIpaBUIIO, CO-
Jlep>KaT MUTaTeIbHbIe BELIECTBA B BUIAEC MMHEPAIbHBIX COJIeil (Hampu-
Mep, HUTpaTa aMMOHHS — B aMMHUA4YHOM CeJINTpe, MOHOKAIbLUI(pOC-
¢ara [Ca(H,PO,),] — B cynepdochare, KCl — B xjopuctoM Kajium).
OnHako a30THOE MUHEpaIbHOE YI00peHe MOYeBUHA COAEPXKUT a30T B
cocraBe opraHmyeckoro coegruHeHus: kapoamuaa — [CO(NH,),].

B 3aBHCMMOCTH OT TOTO, KAKHME TTUTATEIbHBIC 3JIEMEHTHI HAXOMSTCS
B YIOOPEHUSX, UX MOIPA3IC/IAIOT Ha ABE TPYIIIIHL.

IIpocmbie (OMHOKOMITOHEHTHBIC) ydoOpeHus coaepxkKaT KaKoi-I11uoo
OIUH 3JeMeHT nuTaHus. K HUM oTHOCSTCS a30THEIE, (pochopHEIe, Ka-
JIMIIHBIE YIOOPEeHUsS U MUKPOYAOOPEHMSs, comepKalliue OIuH MUKPO-
3JIEMEHT.

KoMmmiekcHble yaoOpeHMsT BKJIIOYAIOT OJHOBPEMEHHO HE MeEHee
JIBYX TJIABHBIX TTUTATEIbHBIX 2JIEMEHTOB.

TepMuHOM «BUJ MUHEPAIbHOTO yIOOpeHUsl» 0003HayalOT KaTero-
pHUIO YIOOPEeHWS, BEIACISIEMYIO 110 JeUCTBYIOIIEMY BEIIIECTBY, a TEPMHU-
HOM «(popMa MUHEPAJIBHOIO YIOOpPEHUSI» — UX XapaKTEPUCTUKY IO
XUMIYIECKOMY COCTaBYy.

Taxk, azoTHble ynoOpeHUs1 (BUI yA0OpeHUs) BBIITYCKAIOT B pa3iny-
HBIX (popMax (aMMHUadyHasl CEIMTpa, MOUYEBUHA, O0E3BOMHBLIN aMMMaK,
cynbghar aMMOHUS U IIp.).

Copaep:kaHue IeMCTBYIOIIETO BEIIECTBA BHIPAXKAIOT B IIPOLIEHTAX Mac-
CHI: B Q30THBIX yIOOpeHUsIX B pacyeTe Ha N, B ¢ochopHbIXx — Ha P,Os u
B KanuitHbix — Ha K,O. [lng mepecyera n03bl yIoOpeHUsT B KUJIOTpaM-
Max IeMCTBYIOIIETO BellleCTBA Ha (pu3nUecKue ynoopeH s yKa3biBaeMyIo
no3y N, P,Os i K,O gengat Ha NpoLieHT colepKaHUs JeHCTBYIOIIETO
BelllecTBa B ymoopeHun. Hampumep, Hy>KHO BHecTH 103y 70 KT a30Ta Ha
lra B BUOe aMMHUAYHOM CEIUTPHL: TaK KaK coiepkaHWe a30Ta B Heil
34,5 %, To KOMMUYECTBO (pu3mIeckoro ynoopenus oymer 70/34,5 = 2 1i/ra.

5.2. NIPON3BOACTBO U ACCOPTUMEHT
MWHEPAJIbHbIX YOOEPEHUN

Kak yxe ormeuanock, B 6biBII. CCCP 6maronaps 1iejieHarpaBieH-
HBIM YCWJIMSIM OBbLIM CO3IaHbI MOIIHASI ChIpheBasl 0a3a U XMMUYeCcKast
MMPOMBIIIJICHHOCTh UIST TIPOM3BOACTBA MUHEPAIBHBIX ymoOpeHUil. B
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Poccuiickoit @enepatuu B 1986—1990 rr. mpousBonuiock (tabdi. 37) B
cpemHeM 3a Tom 17 MJTH T TUTaTeNIbHBIX BeliecTB (okoo 50 % ob1ero
npousBoacTBa B ObiBII. CCCP) B cocTaBe HIMPOKOTO acCOpTUMEHTA
MPOCTBIX U KOMIUIEKCHBIX ynoopeHuit (taba. 38). B mepuon Makcu-
MaJIbHOM 3arpy3kM IPOU3BOACTBEHHBIX MollnHocTel (1988T1.) wu3
37,1 MiIH T yoOOpeHuIi B pacueTe Ha MUTaTeJIbHbIE BelllecTBa B Poccuu
BBIITYCKAJIOCHh 18 MJTH T, B TOM 4YMCJIe a30THBIX — 7,6, ¢ochopHBIX —
5,1, KanuitHbIX — 5,4 MJIH T.

37. IIpou3BoacTBO M NMOTpPedIeHne MUHEPAIbHBIX ynoopenuii B Poccun 3a 1986—1999 rr.,
MJIH T J. B. B TO]1

[Ipoun3sBoacTBo:
a30THBIC YIOOPEHMS 7,8
dochopHBIE » 4,7
KaJIUIHbBIE » 4,5
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* [To ouenke . M. XoMsikoBa.

38. AcCOpTHMEHT MMHEPAJILHBIX YAOOPEeHHii, OCTABIAEMBIX CEJIbCKOMY XO03AMCTBY
(% ot BaJIOBBIX MOKA3aTEJIei)

Azomnbie

AMMUaYHasl ceJmTpa 35 45,0 40,1 17,6
MoueBrHa 46 27,3 27,1 25,5
BonHble pacTBOpbl MOUEBUHBI 28—32 — — 20,6
u ammuadHoit cenutphl (KAC)

Cynbdar aMMOHUS 621 7,3 5,1 2,0
AMMUayHas1 Boga 16—20

Kunkuit aMmMuak 82 14,4 7.1 9.8
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IIpodonxcenue

B cocTtaBe KOMITJIEKCHBIX 5,0 19,3 23,5
(CJIOXXHBIX) yI0OpeHui
[Tpouue 1,0 1,3 1,0
Docpoprbie
OHOKOMITOHEHTHBIE, B TOM 86,6 36,6 61,6
yucne:
cyriepdocdar mpocToi 20 63,6 16,0 9,9
cynepdocdar 1BOWHOI 45 21,3 19,5 15,4
docharuiaku 8§—20 1,7 0,5 —
dochopuTtHas myka 19—30 — — 23,1
B KOMITJIEKCHBIX (CIOXHBIX) 11,2 54,5 39,5
YIOOPEHUSX
B TOM YMCIIE:
TBEPABIX 11,1 46,8 27,4
KUIKUX 0,1 7,7 12,1
KopMmoBsie docdartsl 2,2 9,7 —
Kaauiinoie
XJIOpUCTHIA Kalnii 52—60 57,7 77,5 65,7
Kanuithas conp 40 27,9 4,1 4,5
CynbhaT xanus 45—52 — 1,5 3,0
Kannmaruesus 26—28 1,9 1,4 3,0
KanuitHo-marHe3uaabHbIN — 1,7 — —
KOHIIEHTpAT
DIEeKTPOJIUT 32 2,4 0,7 —
Kaunut 8§—12 5,7 — —
B cocraBe KOMILIEKCHBIX — 2,7 14,8 23,8

(CJIOXXHBIX) yn0OpeHui

* WU. H. Yymauenko u ap., 2001.

Pacrtan CCCP u mepexon K peIHOYHBIM OTHOIICHUSIM TIPUBEIM K PE3KOMY CIamy
MPOU3BOJCTBA U MPUMEHEHUs MUHEPATbHBIX ynoopeHuii. B cepe npoussBoacTsa orme-
YyaeTcsl POCT MPOU3BOACTBEHHBIX PACXOIOB U CEOECTOMMOCTU YAOOPEHUI 32 CUET yBEJ -
YeHUsI 1IEH Ha OCHOBHBIE PecypcChl (ChIpbEe, SHEPIrOHOCUTENIN) U TPAHCIIOPTHHIE PACXO-
nbl. B cdhepe moTpebiieHUsT TUCITApUTET 1IeH Ha yOOOpeHUsI U CEeIbCKOXO3STMCTBEHHYIO
MPONYKIINIO, a TAKXe OTCYTCTBUE 3((PEKTUBHON CUCTEMBI KPEIUTOBAHMS CEIbXO3IPO-
MU3BOAUTENICN TPUBEIO K OCTPOMY HEIOCTATKY Y XO3SIMCTB OOOPOTHBIX CPEACTB, B TOM
yucie i 3aKynku ynoopeHuil. B utore HaOiiomaeTcsi 3HAUMTEIbHOE YMEHBIICHUE
MPOU3BOJCTBA MUHEPAIBHBIX YIOOpeHMI (3arpy3ka coxpaHuBiuxcs B Poccuum mpo-
MBIIUIEHHBIX MOIIIHOCTeN coctaBisieT 40—45 %), nmpoucxoasaT Gpuznueckoe U Mopaib-
HOE CTapeHMe CPEICTB MPOU3BOICTBA, TOTEPsT KBAIM(MUIIMPOBAHHBIX KaJIpPOB.

B cenbckoM XO3SICTBE COKpallleHUe MOTPeOIeHUsT YIOOpeHUI MPUBEIO K MaAeHUIO
YPOXalHOCT M BaJIOBOrO cOOpa MPOAYKLMHU, UCTOLIEHUIO TTOYBEHHOTO IJIOAOPOAUS.
OTCcyTCTBHE IUIATEXKECIIOCOOHBIX MOTpeOUTEIell MUHEPAIbHBIX yooOpeHuii B Poccun u
crpaHax ObiBII. CCCP 3acTaBUio XMMUYECKHE 3aBOMIbI MTEPEOPUEHTUPOBATHCS Ha KC-
MOpT NMpoaAyKuMu. B pesysbraTe 10151 9KCIIOpTa COCTaBUIA CBbILIE 85 % OT 0011ero npo-
M3BOJCTBA MUHEPAJIbHBIX ynoopeHuit B 1996—2000 rr. Eciu y4yecTh, uTo LieHa 1 T MUHe-
pasibHbIX ynoopeHuit (B cpenHeM it NPK Ha MMUpOBOM pBIHKE) COMOCTaBUMa CO CTO-
HMMOCTBIO | T 3epHa, a OKYyIaeMOCTh 3aTpaT Ha yIoOpeHUsl MpubaBKoil ypoxasi 3a pybe-
JKOM [OCTaTo4HO BbicOKa (rmo maHHbIM DAO cpenHsst mpubaBKa ypoxas Ha 1 Kr
MUTATEIbHBIX BEIIECTB COCTaBAsIeT 7,3 KT 3epHa MIIEHUIbI, 8,8 KT — KyKypy3bl U
5,5 KT — com), TO OYeBHIHA aOCYpAHOCTh CJAOXMBILEIHCS CUTYyallUM.
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Ipu xapakrepHoii st Poccur OTHOCUTENIBHO HU3KOM OKYIAeMOCTH €IUHMIIbI ITUTa-
TEJIbHBIX BEIIECTB MUHEPAIbHBIX YNOOPEHUI TpeX-, YeThIPEXKPATHOM MpHOaBKOW ypoxast
3epHa MX NMPUMEHEHUE SKOHOMMYECKHM BBITOJHO TOJIBKO LISl 3apyOeXKHBIX CEIbCKOXO3SIi-
CTBEHHBIX Mpou3BoauTeseil. JJucrnapureT xe LieH Ha BHYTPEHHEM PbIHKE CTpaHbl NMPUBET K
TOMY, YTO JUIsI KOMITEHCAIIMU 3aTpaT Ha TpUMEHEeHKe eIMHUIIBI Macchl Hanboee 3¢hdeKTuB-
HBIX a30THBIX YIOOPEHMI — MOUEBUHBI M aMMUAYHOW CEJUTPbI — MOJ O3UMYIO MILCHUILY
HbIHE HEOOXOAMMO TOTyJaTh He MeHee YeM 4—4,5-KpaTHoe KOIM4ecTBO 3epHa; B 1980 r. mis
3TOrO IOCTATOYHO OBLIO MMETh OKYIAaeMOCTh BHECEHHOTO a30Ta BCEro B 2,2 pasa.

B mocnemHue rombl acCOPTUMEHT MOCTABISIEMBIX Ha BHYTPEHHMI
PBIHOK MUHEpaJIbHBIX YIOOPEHUI 3HAUUTEIBHO CY3MIICS.

Hexkotopast crabmim3zanus (HauuHast ¢ 1996 r.) notpebiaeHus ynoo-
peHuit B Poccuu BcesisieT HamexXXay Ha MOCTeNIEHHOE BOCCTAHOBJICHHE
crhpoca U MacIITaboB MPUMEHEHUSI MUHEPAJIbHBIX YIOOpPEeHUI oTeve-
CTBEHHBIMH CeJTbCKOXO3SIMCTBEHHBIMU TTPON3BOAUTEIIMU. OTHAKO, TI0
UMEIOIIMMCS SKCHEPTHBIM OLIEHKAM, 3TOT MPOIECC 3aiiMeT He MeHee
8—10 net. Ha 2005 r., cortacHO HaMeyaeMbIM ITporpaMMaM Pa3BUTHS
CEJTLCKOTO XO3SMCTBA, IUIAHUPYIOT POCT MPUMEHEHUS MHUHEPaTbHBIX
yIOOpeHUIi 10 S MJIH T [I. B. IPU HapacTalolllel Moaaep:xKe KpeauToBa-
HUS XO3SIMCTB HA 9T 1IN CO CTOPOHBI TOCYyIapcTBa U MIPOU3BOIUTE-
JIelt MUHepaJIbHBIX yIO0OpeHUI TTo1 OyayIUil ypoxKaidl Ha JIbIOTHBIX yC-
JIOBMSIX.

B 10 Xe BpeMs1 yueHbie BUVYA olieHMBalOT MMHUMAaJbHBII YPOBEHb
noTpedbHoCTU 3emienennss Poccuu B MUHepalIbHBIX YIOOPEHMUSIX B
7,1 MIH T [O.B., INOAACPXKUBAIOIIMKA M II€PCIIEKTUBHBIA — COOTBET-
ctBeHHO B 11,8 m 16,0 MiTH T B Troa. OnTuManbHas obecriedeHHOCTh Ha
2010 r. ouenmnBaercd B 26,0 MJIH T, B TOM 4Kcie a30THBIX — 10,2, doc-
(hOpHBIX M KaIMHHBIX COOTBETCTBEHHO 9,1 1 6,7 MITH T 1. B. TIpH Clle-
JIyIolIeM HaydHO-000CHOBaHHOM accopTUMeHTe (cM. Tabu1. 38).

Kpaiine Heo0x0AMMO BOCCTAHOBJICHUE U YKPEIJIEHUEe MaTepraabHO-
TeXHUYECKOM 0a3bl IJIs1 NpaBUWILHOIO, 3(P(EKTUBHOIO U 3KOJIOTUYECKU
0e30macHOro MpUMEHEHNSI HapacTaloIIero MoToKa MUHEePaIbHBIX YI00-
pPEHMIA, pa3BUTHE TUJIEPCKON CETH M CEPBUCHOIO arpOXUMUYECKOTO 00-
CIy>KMBaHUS X03iCcTB. K mepBoovyepenHbIM 3a1ayaM OTHOCSITCSI CTPOU-
TEJBCTBO CKJIAI0B, BO30OHOBJIEHNE MPOM3BOICTBA U COBEPIIEHCTBOBA-
HUE CTCIUATU3UPOBAHHOMN TEXHUKHM ISl 00eCIieueHUsT BCei TEXHOIOTH-
YecKoi LIeNMU Ha MyTH YIOOpeHWil OT 3aBoja A0 IOJsi, TeM OoJjee
TEXHUKH OOIIEeT0 Ha3HAYCHUS TS PeaTn3alii ONTUMAIbHEBIX TEXHOJIO-
Ui BO3/IEJIbIBAHNUS CETbCKOXO3IMCTBEHHBIX KYJIBTYD.

5.2.1. ASOTHbIE YAOBPEHNA

Ha mMHorux mousax Haitieit CTpaHbl, 0COOEHHO B TOCTaTOYHO YBJIaXk-
HEHHBIX palioHaX Ha JePHOBO-IIOA30JMCTHIX, CEPBIX JECHBIX U BBIIIE-
JIOUEHHBIX YepHO3eMaX, a TakKe IPU OPOIIeHWM Ha NPYTUX IOYBaxX
a30THBIC YIOOPEHUSI UMEIOT pelialoiliee 3HaueHue B MOBBILIEHUN YPO-
xaeB. OHM o6ecmieunBaroT 10 50 % oOIei mprudaBKM ypoxKasi, IToayJa-
MOl OT MoJIHOTO MUHepaJibHOTO ynoopeHus: (NPK).
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B Poccuu BeIMYCK M MIPUMEHEHHE a30THBIX YOIOOpPEHUIl B CpeaHeEM
3a 1986—1990 . cocTtaBUIM COOTBETCTBEHHO 7,8 M 5,9 MitH T (Win
okoJj10 50 Kr azora B pacuere Ha 1 ra namnu). [Tpy 3ToM GOMbIIYIO MX
JIOJII0 3aHUMajM 0ojiee KOHLEHTPUPOBAHHbBIE TBEPAbIC YIOOpEeHUS —
MOYEBMHA M aMMMadHas ceJTUTpa, a 0Kojo 20 % mpon3BeleHHOTO a30-
Ta MPUMEHSUIM B COCTaBe KOMILIEKCHBIX yaioopeHuii. Ha npyrue pasHo-
ob6pasHble GOPMBI IPUXOIMIOCH OKOJI0 10 % BBHITTYCKABIIMXCS a30THBIX
yaoopeHuii (cMm. Tabi. 38).

OOHOKOMITOHEHTHBIE a30THBIE YIOOPEeHUS MOApa3aeisioT Ha cie-
IYIOIIWE TPYIIIIbI:

HUTpaTHBIE YyIOOpeHUs (COIM a30THOM KUCIOTHI WIM CEJIMTPHI), CO-
nepxarue a3oT B HUTPATHOU (popme;

aMMOHUIHbBIE M1 aMMUa4YHbIe yIOOpeHus (TBepAble U KMIKHUE), CO-
JiepKalye a30T COOTBETCTBEHHO B aMMOHUMIAHOM U aMMUaYHOU (hopMax;

aMMOHUMHO-HUTpATHbIC YIOOPEHUsI, B HUX a30T HAXOAUTCS B aM-
MOHUIHON M HUTpaTHO# (hopMax (aMMHAYHas CEJIUTPA);

ynoOpeHue, B KOTOpoe a30T BXOAWUT B aMUIHON (opMe (MoueBHHA
WJIM KapbaMu);

BOJHBIE PACTBOPHI MOUYEBMHBI (KapOaMuaa) 1 aMMHAYHOM CEJIUTPHI,
nonyunBinre HazBaHue KAC (kapbamMua-aMMUadHasl CEJIUTPA).

IIpou3BOACTBO pPa3IMYHBIX A30THBIX YAOOPEHMIT OCHOBAHO TIJIaB-
HBIM 00pa3oM Ha 00pa30BaHMM CUHTETUYECKOIO aMMUaKa U3 MOJIEKY-
JIIPHOTO a30Ta M BOAOPOJA. A30T MOJIyYaloT IPOITyCKaHMEM BO3Iyxa
gyepes3 TeHepaTop C TopsIuM KOKCOM, a ICTOYHUKOM BOJIOpPOAA CIIy>KaT
MPUPOAHBIN ra3, He(pTsAHbIE U KOKCOBbIe ra3nl. U3 cmecu N, u H, (B
oTHoleHuu 1 : 3) Tpu BBICOKOW TeMmIiepaType U JaBJICHUU B MPUCYT-
CTBUM KaTajJM3aTOPOB MOJy4yaroT aMMHUAK:

N2 + 3H2 = 2NH3

CHUHTETUYECKUIA aMMUaK UCTIOJIB3YIOT JIJIsSi IPOU3BOACTBA HE TOJBKO
MOYEBHMHEI, aMMOHUMHBIX COJIEH M XUIKNX aMMUAYHBIX YIOOPEHMIA,
HO U a30THOM KUCJOTHI, KOTOpasi UAET JJIs1 TOJy4YeHUs aMMOHUITHO-
HUTPATHBIX ¥ HUTPATHBIX, a TaKXKe KOMITIEKCHBIX yaoopeHwuit. [1pomn3s-
BOJCTBO a30THBIX YIOOPEHUI SBISETCS DHEPrOEMKHM M TEXHOJOTH-
YECKU CJIOXKHBIM TPOLIECCOM.

MOIIHOCTH 1O MPOM3BOACTBY aMMHUaka B Poccuu mocTUraioT CBbI-
me 15 miH 1. Ceityac BBINMYCKAIOT IJIABHBIM 00pa3oM aMMUAYHYIO ce-
JINTPY YU MOYEBUHY, KOTOPYIO MPAKTUYECKHU IMOJTHOCTHIO 9KCTIOPTUPYIOT
3a pybex. 3a cyeT PEeKOHCTPYKIMM YCTapeBIIUX Ui ITPOU3BOICTBA
9TUX YIOOPEeHWI arperatoB HalaXXeH M OymeT pacHIUpSThCS BBITYCK
KMAKUX a30THBIX yanoopeHuit, B Tom uucie KAC.

5.2.1.1. HUTPATHbIE YAOBPEHUA

HutparHble ynoOpeHus1 — HaTpueBast U KaJlblIMeBasi CEJIUTPhI — SIB-
JITIOTCSI TOOOYHBIM TTPOIYKTOM OCHOBHBIX XUMHMUECKUX TIPOU3BOJICTB 1
BCerma COCTaBJSIM HeOOJbInyIo momo (MeHee 1 %) BBITyCKaeMBIX
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a30THBIX ynoopeHuii. OgHAKO 03HAKOMJICHUE C UX CBOMCTBAMHU U TIpe-
BpallleHUSIMU B TTIOYBE MHTEPECHO C TOYKU 3pEHUsI TPaBUILHOTO TTIOHU-
MaHMsI OCOOEHHOCTEN MTPUMEHEHUS APYTUX a30THBIX YA0OpEeHUIA.

HarpueBas cequTpa (HUTpaT HATPUsI, a30THOKUC/IbIA HATpUiA, Yu-
mmiickas cenutpa) — NaNQOj. Comepsxut He MeHee 16 % azota n 26 %
HaTpusl. DTO METKOKPUCTALINYECKAsT COJIb OEI0r0 WU XKeJITOBaTO-0y-
poro 1iBeTa, XOpollIo pacTBopuMas B Boae. ObnagaeT ciaboil rurpoc-
KOIUYHOCTBIO, HO MPHU XPAaHEHUU B HEOJArOMPUSTHBIX YCIOBUSIX MO-
KeT caexuBarbes. [1pu MpaBUIbHOM XpaHEHUM HE CIIEKUBACTCS U CO-
XpaHsIeT XOPOIIYIO PacCeBaeMOCTb.

KanbnueBas ceautpa (HATPAT KaJabLMsl, a30THOKUCIIBIN KaJblUil) —
Ca(NOs),. Comepxur He MeHee 13 % a3ora. DTO KpUCTaIMYecKast
COJIb OeJIoro LBeTa, XOpollo pacTBopumMasl B Bome. O0JIagacT BHICOKOM
TUTPOCKOMUYHOCTBIO U J1aKe MPU HOPMAJIbHBIX YCJIOBUSIX XpaHEHUSI
CWJILHO OTCHIPEBAET, PACILJIBIBACTCS U CJIEXKUBAETCS. XPaHST U MePeBO-
34T €€ B CIeliMaJIbHON BOJOHENTPOHMIIaeMOli yriakoBke. 151 ymeHblie-
HUSI TUTPOCKOTIMYHOCTH KaJIbLIMEBYIO CEJIMTPY I'PaHYJIUPYIOT C TIpUMe-
HeHUEeM TUAPOMOOHBIX MOKPHITUI, OAHAKO JaxXe 3TO IOJHOCThIO HE
yCTpaHsieT HeOJaronpusiTHble (pr3nUecKue CBOMCTBA yIOOPEHMUSI.

HatpueBas u KanblieBasi CeTUTPbl — (PU3NOJIOTMYECKH IIETOYHbIC
ynobopeHus. PacteHus: B O0JIbIIEM KOJIMYECTBE ITOTPEOJISIIOT aHUOHBI,
yem KatuoHbl Nat win Ca?t, KoTopble, OCTaBasCh B IIOYBE, CABUIAIOT
peaklMIio B CTOPOHY TOAIIeIaYMBaHUsI. DTH YIOOPEHMS MIPU CUCTEMa-
TUYECKOM MPYMEHEHUY Ha KUCJIBIX TTOYBAX CHIDKAIOT MTOYBEHHYIO KHC-
JIOTHOCT.

Oco0eHHO XOpollIKe pe3yabTaThl Ha KMCJIbIX, O€THBIX OCHOBAaHUSIMU
MoYyBax JaeT KajbliueBasi cequTpa. [Ipu ee BHeCEHUU YMEHBILIAETCS
KHUCJIOTHOCTb Y YJIy4IlatoTcs (PU3MYECKHe CBOMCTBA IMOYBBI, TaK KakK
KaJIbLIMi KoaryJaupyeT MOYBEHHbIC KOJJIOUIBI.

B nouBe cenuTphl OBICTPO PACTBOPSIOTCS M BCTYIAIOT B OOMEHHBIE
peakuuu ¢ katmoHamu ITITK:

() = ) ()
() C )=C )

Katronsl Na* wim Ca?* momromarorcs 1MoyBoil, a aHUOHEI
OCTaIOTCS B MIOYBEHHOM PacTBOPE, COXPAHSISI BHICOKYIO MOJIBUXKHOCTD.
[To3TOMY B yCIOBUSIX BIAXXHOTO KJIMMAaTa WM MPU OOMILHOM OpOIIIe-
HUU, OCOOEHHO Ha JIETKMX ITOYBaX, HUTPATHBIA a30T MOXET BBIMbI-
BaTbCsl, a TAaKXKe TEPSAThCS B BUJE ra3000pa3HbIX MPOAYKTOB B XO/e Je-
HUTpU(DUKALINH.

CeauTpbl He peKOMEHIYIOT BHOCUTb OCEHbBIO, X JIy4llle 3a/1e/IbIBaTh
BECHOI MOJI TpeAIoceBHY0 00paboTKy IMouBbl. O4YeHb XOPOIIO HC-
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MOJIb30BaTh 3TU YAOOPEHMS B MOAKOPMKH MO O3MMBbIE U IPOMAIITHbIE
KYyJIBTYPbI, @ HATPUEBYIO CEJIUTPY — TakKe B PSIAKU MPU MOCEBE caxap-
HOI CBEKJIbI, KOPMOBBIX 1 CTOJIOBbIX KOpHeIu1oaoB. Bricokast acdek-
TUBHOCTb HAaTPUEBOI CEIUTPHI MPU BHECEHUM IOJ KOPHEIJIOIbl BbI3-
BaHa poJiblo HaTpusi. OH yCUJIMBaeT OTTOK YIJIEBOAOB M3 JINCTHEB B
KOPHHU, B pe3yjbTaTe MOBBILIAKTCS ypoXKail KOPHEIJIOAOB U colepKa-
Hue B HUX caxapa. HurpatHbie (popMbl a30THBIX YIOOPEHUI C yCIIeXoM
HCIIOJIB3YIOT B OBOIIEBOACTBE 3aIMIIICHHOTO TPYHTA.

5.2.1.2. AMMOHUMHBIE N AMMUAYHbIE YOOEPEHUA

TBepabie aMMOHMITHBIE YIOOPEHUST COCTABIISIOT OKOJI0 4 % BajloBO-
ro MPOM3BOJCTBA a30THBIX ynoOpeHui. Jloasi MpOu3BOACTBA KUIKUX
aMMUAYHBIX yIOOpEeHUI MTOCTOSTHHO BO3pacTaeT.

K TBepabIM aMMOHUIHBIM YAOOPEHUSIM OTHOCST CYJIb(haT aMMOHUSI
U XJIOPUCTBIA aMMOHUM.

Cyabhar amMmoHms (cepHOKMCHIBIM aMMmoHuil) — (NHy),SO,4. Co-
nepxut 21 % asora. Kpucraummueckasi Cojib, XOpOIIO pacTBOpUMasl B
Boje. ' MrpoCKONMUYHOCTD €€ OUeHb c1abasi, MO3TOMY MPU HOPMaJIbHBIX
YCJIOBUSIX XPAHEHMUSI CJICKMBAECTCSI MAJIO U COXPAHSIET XOPOIIYIO pacce-
BA€MOCTb.

CynbdaT aMMOHUSI MOXKHO TIOJy4YaTh YJaBIMBAaHUEM CEpHOUN Kuc-
JIOTOM aMMHaKa U3 Ta30B, 00pa3yIOIIMXCS MPU KOKCOBAHMU KaMEHHO-
TO YIUISI, VJTH HEUTpaan3aei CHHTeTUIeCKIM aMMHUaKOM OTpaboTaH-
HOU CepHOI KUCIOTHI pa3IMUHbIX XUMUIECKUX TTPOU3BOACTB. Hebob-
1€ KOJIMYeCTBa Cy/Ib(haTa aMMOHHSI BbIPA0ATHIBAIOTCS B KA4eCTBE I10-
0GOYHOTO MpOAyKTa pu COXpaHMBIIEMCS MIPOU3BOACTBE
KarpoJyiakTama.

CuHTeTUYeCKUI cynbdaT aMMOHHUS O€oro 1BeTa, a KOKCOXUMM-
YEeCKMI M3-3a OPTaHMYECKUX IIPUMECE UMEET CEpyI0, CUHEBATYIO WX
KPacCHOBATYIO OKPACKY.

ConepXuT 0K0J10 24 % cepbl U CITYKUT XOPOIITNM MCTOYHUKOM 3TO-
ro 3JieMeHTa JJIs1 TIMTaHUsI pacTeHU.

Cymbar ammonns-natpusa — (NH,),SO, + Na,SO,4. Comepskxur 16—
17 % azota u 8 % Harpus. Ero mosydaloT Takke IpY ITPOM3BOICTBE
Kamnponakrama. Kpucramuiueckas cojib 0€10ro, TeMHO-CEPOro Wi
XeaToro 1BeTa. Ero MCMONB3YIOT Tak ke, KakK M Cylabdar aMMOHUS,
11eJ1eco00pa3HO BHOCUTD ITOJ] CaXapHYyIO CBEKJTY U IPYTve KOPHEILIOIbI
M3-3a COAEePKaHUsI B HEM HaTpUSL.

Xnopua amMonus (xyopuctbiii amMmmoHwmit) — NH,Cl. TToGounbIi
MPOAYKT MPU MPOU3BOJACTBE COAbI. YI00peHue comepXut 25 % asora.
H3-3a 6ombiioro konnyecTsa xiopa (67 %) NH,4Cl MajonpurofeH ajst
KYJIbTYp, YYBCTBUTEIBHBIX K 3TOMY 3JIEMEHTY (Tabak, IIUTPYCOBEIC,
Kaprodesb u ap.).

Cynbdar aMMOHUS W XJIOPUCTBIM aMMOHWI — yomoOpeHus (pru3mo-
JIOTUYECKU KHUCJIble, TaK KaK pacTeHMs] U3 3TUX cojieil ObIcTpee U B
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00JIbIIIEM KOJMYECTBE MOTPEOJISIIOT KATUOHBI YyeM aHUOHBI
(umu CI7). ITpu omHOKpaTHOM BHECEHUM YMEPEHHBIX 103 3TUX ya00-
PeHU1 3aMEeTHOTO MOIKMCIEHMS TTOYBBI HE HAOJII0OAaeTCsl, HO TIPU CUC-
TeMaTUYeCKOM MCIIOJIb30BaHUM Ha ManoOy(hepHbIX MOYBaX MPOUCXO-
IUT 3HAUUTETbHOE MX MOAKUCIECHHE.

ITociie BHeceHUsI B MOYBY aMMOHUIHBIX yIOOpPEHUI OHU OBICTPO
pPacTBOPSIIOTCS B TIOYBEHHOI BjIare 1 BCTYIIAIOT B OOMEHHBIE peaKIIMu C
katruoHamu ITITK:

C ) = )

ITornomeHHbIA aMMOHMIA XOPOIIIO AOCTYIIeH M pacteHuit. Iloxa-
BWXKHOCTB €TI0 B IIOYBE U OMACHOCTb BBIMBIBAHUS B YCJIOBUSIX OOBIYHO-
ro yBJIaXHEHUS YMEHbIIAOTCI. AMMOHUIHBIE YIOOpEHUS MOXHO
MPUMEHSTD 3a0JIaTOBPEMEHHO, C OCEHU MO/ BCHAIIKY.

B psaxu wiv nmogkopMKy Jiydille BHOCUTb HUTPATHBIE yIOOPEHMS,
aMMOHUIHBIE TIPUMEHSIIOT TTPEUMYILIECTBEHHO /10 MOCeBa B KauyecTBe
OCHOBHOTO yno0peHus. C TeueHueM BpeMeHH pa3inyusl B MTOABUXKHOC-
TU HUTPATHBIX U aMMOHUMHBIX YIOOpEHUI HUBEJIMPYIOTCS, TaK Kak
aMMOHUMHBIM a30T MOCTENEHHO MoJABepraeTcsl HUTpUPUKALIUU U Tie-
PEXOIUT B HUTPATHYIO (hopMy.

XJIOpUCTBIM aMMOHUI HUTPpUGPULIMPYETCS MEIJIeHHee, YeM CyIbdar
aMMOHUSI, YTO CBSI3aHO C OTPULIATEJbHBIM BJIMSHUEM XJIOpa Ha nes-
TEJIbHOCTh HUTPUPULUPYIOIINX bakTepuil. D10 ynoOpeHue 1ejiecoon-
pa3HO MPUMEHSTh MO/ PUC.

B pesynbraTe HUTpU(pUKALIMM aMMOHUIHEIX yIOOpeHUIA 00pa3yeT-
¢ HNOj3, ocBoboxmaercss H,SO, unu HCL. Ot KMCIOTHI MOAKUCIS -
10T TTIOYBEHHBIN pacTBOP U BLITECHSIIOT OCHOBAHUS U3 MOYBEHHOTO T10-
riolaliero Komiekca. Ipu cucremMaTnyeckoM NpUMMEeHEHUM aMMO-
HUMHBIX yI0OpeHUi, 0COOEHHO Ha Majao0ydepHBIX U CIab0OKYJIbTY-
PEHHBIX JEPHOBO-MOA30JUCTHIX IMOYBAX, IMOBBIIIAETCS aKTyasbHasl,
OOMEeHHasl U TUAPOJUTUYECKAs] KHUCIOTHOCTb, YMEHbBIIAETCSl CTeleHb
HACBHIIIEHHOCTU TIOYBbI OCHOBAHUSIMU, YBEJUUMBAETCSl COAEpXKAHUE
MOABIXKHBIX (hOPM aTIOMMHMS U MapraHiia. B pesynbrare yxyminaTcs
YCJIOBUSI pOCTa pacTeHUII M CHMKaeTcsl 3(P(PEKTUBHOCTh YIOOPEHUIA.
BospacTtaeT noTpeOGHOCTh B MU3BECTKOBAHUU.

Ha noakucnisioiiee aeiicTBue aMMOHUMHBIX yIOOpeHUIA OCOOEHHO
CWJIBHO PEarupyloT KyJbTYphl, YyBCTBUTEJIbHbBIE K TOYBEHHOU KHUCJIOT-
HOCTH : KJIEBEp, MIIEHUIIA, SUMEHb, CBEKJIA, KamycTa. i HuxX amMmmo-
HUHBIC YIOOPEHUSI YK€ C MEePBBIX JIET MPUMEeHEeHUSI MeHee 3((heKTUB-
HbI, YeM HUTpaTHbIe. MI3BecTKOBaHUE YCTpaHsIET OTPULIATEILHOE BIIMSI-
HUe aMMOHMIHBIX YIOOpPEHU Ha CBOMCTBA MOYBHLI. XOpollasi 3armpaB-
Ka TI0YBBl HAaBO30M, TIOBbIIIAsl €€ Oy(hepHOCTb, TakXke CHMXaeT
OTpHUIIATEILHOE AEWCTBUE 3TUX YIOOPEHWIT HAa CBOMCTBA TIOYBBI U UME-
eT BaxkHOoe 3HayeHue 1151 6oJiee 3(p(peKTUBHOTO UX MPUMEHEHUS.
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K >xuakum aMMUaYHBIM YIOOPEHUSIM OTHOCST O€3BOAHBINM aMMUaK
1 aMMHAYHYIO BOIY.

Be3pomnwnii amvuak — NH;. Comepxut 82,2 % asora. Ilomyyator
CHIKCHHMEM Ta3000pa3HOT0 aMMMakKa Iof gaBicHueM. [1o BHeITHeMy
BUIy OecIIBeTHasl, MMOABIIKHAS KUAKOCTh, TI0THOCTE mipu 20 °C 0,61,
temrieparypa kureHust 34 °C. I1pu xpaHeHUM B OTKPBITHIX COCynax Obl-
ctpo ucmapsercs. O0jlagaeT BBICOKON YIPYrocTblo IapoB (Ipu
10°C 0,51 MIla u npu 38 °C 1,37 MIla), mo3ToMy €ro XpaHsT u
TPAHCIIOPTUPYIOT B CTAJIbHBIX OAJJIOHAX WM LIMCTepHaX, BbIIEPKMBA-
IOIIUX BBICOKOE TaBJICHUE.

Ammuavnas Boga (BogHbiii ammuak) — NH,OH. DT1o BomubIit 25-%
u 22 %-Hblii pacTBOp aMMHaKa. BrIlmyckaeTcst IByxX COPTOB — C COIep-
xanueM asora 20,5 u 18 %. becuBeTHas MM XKeJTOBaTast KUIKOCTh C
PE3KMM 3armaxoM aMMMaKa (HaIlaTBIPHOTO CITMPTAa). YTIPYTOCTh MapoB
HeOobInasg. XpaHUTh M TPAHCIIOPTUPOBATH MOXHO B TepPMETHICCKU
3aKpbIBAIOIIMUXCS pe3epByapax (LIMCTepHax, 0aKax), paCCUMTaHHBIX Ha
HEBBICOKOE IaBJieHMe. B amMMMadHOI Boje a30T HaXomuTcs B opMe
NH; u NH4OH, npuyem amMmMuaka comep>XuTcsl OOJIbIlIe, YeM aMMO-
HUA. DTUM 0OYCIIOBJIeHa BEepOATHOCTH IMOTEPh a30Ta 3a CYET YICTYdH-
BaHusd NH; npu nepeBo3ke, XxpaHEHUMU M BHeceHUU ynobpeHus. Mc-
M0JIb30BaTh €€ B KaueCTBE yIOOpEeHUs Tpolle U Oe3onacHee, yeM 0e3-
BOIHBIN aMMuak. OTHAKO 3TO yA0OpEeHMEe UMEET CYIIIECTBEHHBIN HeI0-
CTaTOK — CONEPKUT MaJjio a30Ta.

IIpenmyIIecTBO XXUIKMX a30THBIX YOIOOPEHUM 3aKII0YaeTcsl B TOM,
YTO MPOU3BOACTBO W TIPUMEHEHNE X 3HAYNTEILHO JIEIIeBIe, YeM TBEp-
IeIx. [1py Mpon3BoACTBE XKUIKMX aMMHUAYHEBIX YIOOpEHWH oTHamacT He-
00XOIMMOCTh CTPOUTETLCTBA 1IEXOB a30THOM KMCIIOTHI, a TaKXKe KpPUC-
TaJUTM3allN, YIapWBaHUS, TPaHYJIMPOBAHUS, CYIIKUA. DTO TO3BOJISICT
3HAYUTEJILHO CHU3UTH KAlUTAJIOBIOXEHHSI HAa CTPOMTEILCTBO a30THO-
TYKOBOTO 3aBojia paBHOM (110 a30Ty) MOIIHOCTU. CTOMMOCTb €IMHULIBI
a3oTa B 0€3BOJHOM M BOJHOM aMMUaKe IpUMepHO B 1,5—2 pa3a MeHb-
1Ie, YeM B aMMUauHoi1 cenutpe. KpoMe Toro, B 2—3 pasza cokpaliarorcs
3aTpaThl Tpyla Ha BHECEHUE XUIKUX YIOOpPEeHUIA. DTO CBSI3aHO C TEM,
YTO MCKJIIOYAIOTCS BCe PabOTHI IO MOATOTOBKE YIOOPEHMI K BHECEHUIO
(mpobGieHune, MpocerMBaHUE, 3achilIKa B TYKOBBIC CESUIKM U T. [.), a BCe
orepaluuy 1o UX UCIOJIb30BaHMUIO (ITOrpy3Ka, BHITPY3Ka, BHECEHNUE B T10-
YBYy) TIOJTHOCTBIO MEXaHW3WPOBaHBL. [IpW MpaBWIBHOM TIpUMEHEHUHU
SKUIKWE a30THBIC YIOOPEHUS HAIOT TaKWe K¢ MPUOAaBKU YPOKaeB KyiIb-
Typ, KaK M paBHas [03a a30Ta B aMMHAYHOM CeJTUTpeE.

OpnHako obecIiedyeHre TeXHOJIOTHM TPAHCIIOPTUPOBKY, XpaHEHUS U
BHECEHUS KUAKNX aMMHUAYHBIX YIOOpeHNI, 0COOCHHO GE3BOTHOTO aM-
MMakKa, TpeOyIoT OOJBITNX KAIMTABHBIX 3aTpaT (Ha CO3MaHMe CIICIIN-
aJIbHBIX TPAHCIIOPTHBIX CPENCTB, XPAHWJIMUILL U arperaToB ISl BHYTPH-
IMIOYBEHHOT'O BHECEHMSI C TEPMETUYHBIMU, a IS 0€3BONHOTO aMMHUa-
Ka — pacCUMTaHHBIMU Ha BBICOKOE HaBJeHHME eMKOCTsIMM). Kpome
TOro, K paboTe ¢ TEXHOJIOTMYeCKUM O000PYIOBaHMEM I10 TTPUMEHEHUIO
yIOOpeHMIA JOITYCKAIOT TOJbKO CHELMAIbHO O0YYEeHHBIN ITepCOHAa.
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Kunkue aMmMuayHble y1o0peHuUsl BHOCST CIlelldaIbHBIMU MallliHa-
MU, obecreurBaloIIMM1 HEMEIJICHHYIO 3a/1eJIKy UX Ha INIyOMHY He Me-
Hee 10—12 cM Ha TsoKenbIX TTouBax ¥ 14—18 cm Ha nerkux. [ToBepxHo-
CTHO BHECEHUE 3TUX YI0OpEeHUI HeIOIMyCTUMO, TaK KaK aMMUaK ObICT-
po ucnapsietrcs. I1pu Gosee Menkol 3a1e/Ke TakKe BO3MOXKHbBI 3HAUU -
TeJIbHbIE €r0 MOTepu, OCOOEHHO Ha JIETKMX MeCYaHBbIX M CyIeCcuaHbIX
nmouBax. M3 BiaaXHOI MOYBHI TTOTEPU aMMMaKa 3HAUYUTEIbHO MEHbIIIE,
YeM U3 CyXOM.

Ilpy BHECEHMM XMIKMX aMMMWA4YHbIX yIOOpPEeHWIA MOH aMMOHUS
(6e3BOAHBIN aMMUaK TIPEeBpaIaeTCsS B Ta3 U CBI3BIBACTCS TOYBEHHOM
BJIaroif ¢ 06pa3zoBaHUEM THAPOKCHUIA aMMOHHS) OOMEHHO TOTIJIOIIaeT-
cs U TI09TOMY €J1ab0 MepenBUraeTcs B ouyse. B rnepBbie AHU ToOciie 3a-
JeJIKA yonoOpeHUid TTouBa MOIIeIaunuBaeTcs, a 3aTeM 110 Mepe HUTPHU-
¢dUKauMM aMMHUAYHOTO a30Ta €€ peaklusl CIBUTaeTCs B CTOPOHY MOMI-
kuciaeHusi. Ilpu HuTpudukalum asoTa ymaoOpeHUI Bo3pacTaeT ero
MOJABUXXHOCThH B TT0UYBe. B 30He BHeceHUs 6€3BOJHOTO aMMHUaKa Ipouc-
XOJUT BpeMEHHAasl CTepun3alius MOUYBbl U CKOPOCTh HUTpUGUKALIMU
3aMeIsIeTCS.

Kuakue aMMradHble yI0OpeHUsI MOXXHO MPUMEHSITh JJIs1 OCHOBHO-
ro (IOMOCEeBHOI0) BHECEHMS MO/ BCE KYJIbTYpPbl HE TOJBKO IMOJ IMpe.-
IMOCEBHYIO KYyJIbTUBALIMIO, HO U OCEHbIO MOJ BCHAIIKy. MIX MOXHO ucC-
MOJIb30BaTh U JII TOAKOPMKM MPONAIIHbIX KyJIbTYp. B a3TOM cityyae Bo
n3bexaHue OXOIOB PacTeHMiA yOOOpEeHHUS 3ale/IbIBaloT B CEpeauHYy
MEXAYPSIAUM WINM Ha pacCTOSTHUU He MeHee 15 cM OT pacTeHMIA.

ITpu pabore ¢ XMAKUMMU aMMUAYHBIMU YIOOPEHUSIMU ClIeAyeT CO-
OrogaTh MpaBujia TEXHUKN 0€30MacHOCTH, TaK Kak Mmapbl aMMHaKa Bbl-
3bIBAIOT pa3apaxkeHue CIM3UCTBIX 000JI0UEK IJIa3 U AbIXaTeJIbHBIX My-
Teil, yayuibe U Kaueiab. [Ipr ocMOTpe M peMOHTe eMKOCTEei M3-T10[
9TUX YAOOpeHU HEeOOXOAMMO COOII0IaTh MEpPhl MPEIOCTOPOXKHOCTH,
TaK KakK CMeChb aMMHKaKa ¢ BO3yXOM B3pbIBOOIIACHA.

5.2.1.3. AMMOHUAHO-HUTPATHbIE YAOEPEHUSA

AMMHAYHas cequTpa (a30THOKWCIBIA aMMOHMI, HUTpPAaT aMMO-
Husi) — NH4NO;3. DT0 0CHOBHOE MOCTaBJISIEMOE CEILCKOMY XO3SICTBY
OIHOCTOPOHHEE a30THOe ynobpeHue, comepkut 34 % asorta. [Tomyya-
€TCS HeUTpaanu3alueid a30THOU KHUCIOThl aMMUAKOM:

NH3 + HNO3 = NH4NO3

VYano6peHue BBHIIIYCKAIOT B BUIe KPUCTAJLJIOB O€JI0ro 1BeTa WX I'pa-
HyJ1 pa3MmepoM 1—3 MM, pa3nuuHoit popMbl (chepudecKoii, B BUIE ye-
1IyeK, TiaacTuHok). HerpanynupoBaHHasi Kpucrajinyeckass aMMuay-
Has ceJuTpa 00JagaeT BHICOKON T'MIPOCKOMUYHOCTBIO, TIPU XpaHEHUU
ClIeXXUBaeTCsl, MOATOMY XpaHUTh €€ ClielyeT B BOJOHENPOHUIIAEMbIX
MeIIKax B CyXoM ToMellieHuu. ['paHyIMpoBaHHasl ceJIuTpa MeHee TUT-
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POCKOMNMYHA, MEHBIIIE CIEXMUBAETCS, COXPAHSIET XOPOIIYI0 paccerBae-
MOCTb, OCOOEHHO €CJIM B MPOLIECCe €€ MOTYYeHUS B Hee B HEOOJIbIIMX
KOJIMYeCTBaX BBOAST CrieliMajibHble KOHAULIMOHUPYIOIe (ruapodo0-
Hble) 100aBKU.

CienyeT MOMHUTb, YTO aMMUadHasl CeJUTpa MoXxapo- U B3pbIBOO-
MacHa, IIpyd XpaHEHUU B OOJBIIMX KOJUYECTBax CIOCOOHa K JeTOHa-
uuu. [ToaTomy nipu pabote ¢ Heit cobII0Jal0T 0COObIE MEPHI MPEIOCTO-
POXHOCTH; €€ CKIAAUpPYIOT B CHELMaIbHO O0OPYAOBAaHHBIX MOMEIE-
HUSX, BIAIU OT JIETKOBOCILJIAMEHSIOIIMXCS U B3PbIBUATHIX BEILIECTB.

AMMMadHasl ceJuTpa — XOpPOIIo pacTBOpUMOe Oe30a/IacTHOE Bbl-
COKOKOHIIEHTPMPOBAHHOE YHHUBepcalibHOoe yaoopeHue. Ee MoxHO
MPUMEHSTh TOJ J00ble KyJbTYpbl M Ha BCEX IMOYBAX IE€pe] MOCEBOM,
MPU MOCEBE B PSIAKU WU JIVHKUA U B TOAKOPMKY.

OpHa MoJIoOBMHA a30Ta B yIOOpPEHMM HAXOAUTCS B HUTpaTHOM, a
npyrast — B aMmMmoHuitHo# popme. Eie B Hauane XX B. JI. H. [TpsiHui-
HUKOB OIpeaen, YTO a30THOKUCIBIM aMMOHUM — (DU3NOIOTUUECKHU
KHCIasl COJIb BCAEACTBUE 00Jiee MHTEHCUBHOTO YCBOCHUSI PACTEHUSIMU
aMMOHUITHOI'0, YeM HUTPATHOTO, a30Ta. B MoJieBbIX YCIOBUSIX aMMUay-
Hasl cequTpa O0JaJaeT SIBHbIM, HO OoJjiee CIaObIM MO CPaBHEHUIO C
cyJibaTOM aMMOHUS TTOJKUCIISIONIMM I€MCTBUEM Ha TTIOYBY.

OpHako ganbHedmmMu padoramu J1. H. [TpsgHUIIHMKOBA U ero yue-
HUKOB JOKa3aHO, YTO aMMOHMWMHBIA U HUTPATHBIA a30T MpPU ONpele-
JIEHHBIX YCJIOBUSIX — PABHOLIEHHBbIE MCTOYHWKM MUTAHUS IS pacTe-
HUA.

ITpeumyliliecCTBEHHOE MCMOJb30BAaHUE PACTCHUSIMU AMMOHUITHOTO
WJIM HUTPATHOTO a30Ta 3aBUCHUT OT psifa (pakTopoB, BaxKHEUIIe U3 KO-
TOPBIX: OMOJOTMYECKHEe OCOOEHHOCTU KYJBTYPhI, 00ECIeYeHHOCTh €€
yIJ€BOJaMU, PeakUUsl Cpelibl, HAJIMUUE KaJbLusl, KaJUsl U APYTUX 2Jie-
MEHTOB IUTaHUSI, B TOM YHCJIE MUKPO3JIEMEHTOB.

IIpu HegocTaTKe yriaeBOAOB U, CJIeA0BATEIbHO, OPraHUYECKUX Ke-
TOKUCJIOT (OCOOEHHO IPU IMPOpacTaHUX CEeMSIH, UMEIOIIMX MaJIblid 3a-
rnac yrjieBoJOoB, HallpMMep CaXapHOM CBEKJIbI) U30BITOYHOE MOCTYILIE-
HYE€ aMMOHUIHOTO a30Ta B pacCTEHUS MOXET OKa3bIlBaThb OTPULATESb-
Hoe AelicTBUe. B 3ToOM cilyyae aMMOHMIAHBIN a30T He yCIIEBaeT UCIIOJIb-
30BaThCsl HAa CHUHTE3 AMUHOKUCIOT W HaKalIMBaeTCd B TKaHSX,
BBI3bIBasI «aMMHMAYHOE OTpaBlieHue» pacTeHnil. Te pacTeHusI, B MOCEB-
HOM MaTepuajie KOTOPbIX COAEPXKUTCSI MHOTO YIJIEBOAOB (Hampumep,
KpaxMasa y Kaproders), ObICTPO YCBalBaOT ITOCTYITAIONINIT aMMOHU -
HbII a30T U XOPOIIO OT3bIBAIOTCS HAa BHECEHME aMMOHMIHBIX yao0pe-
HU.

IIpu HeilTpanbHOM peakUMyU aMMOHUIHBIN a30T yCBauMBaeTCs pac-
TeHUSIMU JIydllle, a IPU KUCJIOW — XyXe, YeM HUTpaTHbIN. [ToBbIIIEeH-
HO€ coJepXKaHUe Kb, MarHus U Kajaus co3AaeT Oosiee Giaromnpu-
SITHBIE YCJIOBUS 111 YCBOEHUSI aMMOHMIAHOTO a30Ta, a MPWU HAUTPATHOM
MUTAHUU BaKHOE 3HAYEHUE UMEET T0CTaTOYHAsA 00eCcCeYeHHOCTh (hoc-
¢GopoM ¥ MOJIMOAECHOM.

HenocTtaTok MoinbaeHa TOPMO3UT BOCCTAHOBJIEHUE HUTPATOB U OT-
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paHUYMBaeT aCCUMUJISALIMIO HUTPATHOTO a30Ta pacTeHusiMu. B ecre-
CTBEHHBIX YCJIOBUSIX CPABHUTE/IbHAS LIEHHOCTD [JISI PACTEHUI HUTPAT-
HbIX 1 aMMHUAYHbIX (AMMOHUIAHBIX) (hOPM a30THBIX YIOOPEHUl B 3HA-
YUTEJbHOW CTENEHU OMNpEACIIIeTCsl UX MpPeBpallleHUsIMU B TTOYBE U €€
CBOVMICTBaMU.

IMonkucnstoniee aeiCTBUE aMMUAYHOU CEUTPhl HA MOYBY — pe-
3yJIbTAaT KaK MPOSIBICHUS €€ BO3MOXHON (DU3MOJIOTMYECKON KUCIOT-
HOCTH, TaK U TpaHchopMaluy yIOOpeHUs B OYBE.

ITpu B3aumoneiictBuu NH4NO; ¢ ITI1K kaTtuon MOIJIONIaeT-

Ci HO‘{BOﬁ, a aHNOH OCTAacTCA B TIOYBEHHOM pAaCTBOPE, COXpaHAA
BBICOKYIO ITOABM2KHOCTD:

—
N
—
~—
—
~—

C ) =( )

Ha mouBax, HachIlIEHHBIX OCHOBAaHMSIMU, B pacTBOpe OOpasyeTcs
ceJmTpa — KajJblieBast (MM MarHWeBas), W TTOYBEHHEIN pacTBOP HE
MTOAKMUCIISCTCA Iaxe MPH CUCTEeMAaTHYeCKOM BHECEHWH BBICOKMX 103
ymoopeHus. It 3TUX TTOYB aMMMadHasl CEJIUTpa — OHA W3 JIYUIINX
¢OopM a30THHIX YAOOPEHUIA.

Ha xucnpIx 1epHOBO-TIOA30JMCTBIX MTOYBAX, COAEPKAIIMX B MOIJIO-
IIEHHOM COCTOSIHMHM MAaJIO KaJIblus U MHOro noHOB H™, B mouBeHHOM
pactBope obpasyercss HNO;, moatomy oH noakucisiercsa. Ilogkucie-
HHUE HOCUT BPEeMEHHBIN XapakKTep, TakK KaK Mcye3aeT 1o Mepe IoTpeod-
JIEHUsI HUTPATHOTO a30Ta pacTeHUsIMU. B mepBoe ke BpeMsi, 0COOEHHO
IIpA BHECEHHMU OOJBINON AO3BI aMMUAYHOM CETUTPBI M HepaBHOMEp-
HOM €€ pacceBe, B IOUBE MOTYT CO3/1aBaThCsl 0Yaru ¢ BHICOKOW KUCIOT-
HOCTBIO.

IMpn mmTeTbHOM MMPUMEHEHUM aMMHAYHOM CEJIMTPHI Ha Maylo0y-
(bepHBIX IepHOBO-TTOA30JIMCTHIX TOYBAX IMMOAKUCICHNE MOXET OBITh J0-
BOJIbHO CHUJIbHBIM, B pe3yjibTare 3(h(hEeKTUBHOCTb 3TOTO yIO0OpeHMsI,
OCOOEHHO TPU BHECEHUHW TOI KYJbTYPbI, YYBCTBUTEJIbHBIC K ITOBBI-
IIEHHON KHUCJIOTHOCTU, 3aMETHO CHIKAeTCs.

Hna noseiueHus a3¢dexkTuBHocTn NH4NO; Ha KUCTBIX ITOYBaXx
OoJipllloe 3HAUYEHWE MMEeT WX M3BEeCTKOBaHHWE (WM HeWTpanm3ais
KHCJOTHOCTH CaMOT'0 YIOOPEeHHUS M3BECThIO MU T0JIOMUTOM IIPU COOT-
HomeHuu 1 : 1).

Ha xucabix nepHOBO-TIOA30JUCTBHIX TOYBaX 0OoJiee BLICOKUM 3¢-
dhekT, 0cOOGEHHO P CUCTEMATUYECKOM TIPUMEHEHNH, JaeT HeNTpaii-
30BaHHasl, Win uzeecmkoso-ammuaunas ceaumpa (NH4NO; + CaCOs).
Ee monyyaloT cruiaBjieHUMEM WJIM CMELIMBAaHWEM HUTpaTa aMMOHHUS C
ONpe/ieIEHHbIM KOJUYECTBOM M3BECTH, Meja WM aojoMuTa. M3BecT-
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KOBO-aMMHUa4YHas CEJINTpa He MOIKUCISET TTOYBY, 3HAYUTEIBHO MEHb-
1Ie CACXKMBAETCS MPU XPaHECHUM U HE B3phIBOOIMACHa. BeImyckaemoe
ymobpeHue comepkut 26 % (Mapka A) u 22 % (mapka B) azorta u cooT-
BeTcTBeHHO 17 m 27 % KapboHaTa KaJbIIHSI.

5.2.1.4. MOYEBUHA

MoueBnHa (kapbamum) — CO(NH,),. Comepxur He MeHee 46 %
azora. [lomydJaror CMHTE30M M3 aMMMWaKa M JUOKCHUAA yIiiepoaa Tpu
BBICOKHMX JABJICHUSIX W TeMIlepaType. Beblii MeTKOKpUCTaTMIeCKIi
MIPOAYKT, XOPOIIO PACTBOPMMEIH B Bofe. [ MTPOCKOIMMYHOCTD TIPU TEM-
nepatype 10 20 °C cpaBHuUTeNbHO HeOombiast. [1pn xopommux yciaoBu-
SIX XpaHCHMS CIIEXKXMBACTCS Majlo, COXPAHSET YIOBIECTBOPUTEIHLHYIO
pacceBaeMocTb. OCOOeHHO XOpOIINMU (PU3NISCKUMU CBOMCTBAMU 00-
JIagaeT TpaHyJIMpOBaHHAs MOYEBMHA.

Bo BpeMs rpaHymIsILuM  MOYEBUHBI  oOpa3yercss  OUypeT
[(CONH,),NH], obnagaroninii TOKCUYHBIM OeWCTBUEM, OIHAKO CO-
JIep>XKaHKMe ero B rpaHyJMpPOBAaHHOM yIOOpPEeHUHU He IpeBbiiaer 1 % u
MpaKTUYeCKU 0e3BpeIHO IJIs pacCTeHUI IMPU OOBIYHBIX CIIOCO0aX MpuU-
MEHCHHS.

B mmouBe o BustHUEM ypoOaKTepyit, BRIOSISIOMMNX (DepMEHT ype-
a3y, MoueBMHa ObICTPO (32 2—3 AHS) aMMOHUGUIIUPYETCs ¢ 0Opa3oBa-
Huem kapoonara ammoHusi: CO(NH,), + 2H,0 = (NH,4),CO;. B niep-
Bble JHU TIOCNIe BHECEHMS MOYECBHUHBI BCIICACTBHE OOpa30BaHUS
(NH4),CO5 (ruaponuTUyecKu LIeJ0YHasl COJib) MPOUCXOIUT BpEMEH-
HOe MecTHoe moiienauyrBanue mouBsl. (NH4),CO; mornoraeTcs moy-
BOI M MOCTENEHHO HUTpUGUUMpPYETCs [IIpyuyeM HUTpUdUKALUS ero
nportekaet obicTpee, yeM (NH4),NQOy4], 1 BpeMeHHOE MolIeIauYiBaHue
IOYBBI CMEHSIETCS HEKOTOPBIM MOIKUCICHUEM.

Ha Mano0OydepHBIX JIETKUX MOYBaX CMEIIEHUE peakKIuu MTOYBEHHO-
IO pacTBOpa MOXET OBITh OCOOCHHO 3aMEeTHBIM. [ HelTpaau3anum
noakucisiomero aeicteus 1 1 moueBuHbI TpedyeTcst 0,83 11 CaCOs.

MoueBrHA — OJHO M3 JIYYIIMX a30THBIX yooOpeHui 1 1mo 3pdek-
THUBHOCTHA pPaBHOIIEHHA aMMMAYHOM CeIUTpe, a Ha puce — Cyabdary
aMMOHUS.

Ee MOXXHO mMprMeHSTh KaK OCHOBHOE YIOOpEeHWE WIIN B TIOTKOPMKY
IOJ BCe KYJBTYPhl M Ha pa3aWyHbIX MouyBax. [Ipy BHeECEHMHU B MOYBY
MOYEBMHBI HEOOXOAMMO CBOEBPEMEHHO €€ 3amesiaTh, TaK KakK IMPH I10-
BEpPXHOCTHOM pa3MelIeHUM YIOOpeHUs BO3MOXHBI TOTEpH a3oTa
BCJICACTBYE YJIETyYUBAaHMSI aMMMaKa U3 YIJIEKUCIOTO aMMOHMS, JIETKO
pasJiaraioierocsl Ha Bo3myxe, 0COOEHHO Ha KapOOHATHBIX U IIEJTOYHBIX
mouBax: (NH4),CO;=NH4HCO;+ NH;3. 3HauntenbHble MOTEPU B
dopMe aMMHUaKa MOTYT TTPOMCXOAUTD TIPU MCITOIH30BAHUY MOUYEBUHEI
B TTOAKOPMKY Ha JIyraX M IMAacTOMINAX, MOCKOJIbKY AepHUHA ObIamaeT
BBICOKOI ypea3HOI aKTUBHOCTBIO. MOUEBHHY C YCIIEXOM MOXKHO TIpH-
MEHSTH IJIT HEKOPHEBOU MOIKOPMKM OBOIIHBIX U TIOAOBEIX KYJIBTYD,
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a TakKe IJIsI TTO3IHUX MOIKOPMOK ITIIEHULBI JISI TIOBBIIIEHUS COIEP-
>KaHus OeJIKa B 3epHE.

B otymmynie ot mpyrux a3oTHBIX yIOOpPEeHUI MOYEBUHA TaXKe B TTOBBI-
[IeHHOHM KOHIIeHTpamuu (> 5 %) He 00XWTaeT INCThSI M BMECTE C TeM
XOPOIIIO ycBamBaeTcs pacTeHUsIMU. KpoMe Toro, MO4eBUHY IIPUMEHSI-
JOT B XKUBOTHOBOJICTBE KaK a30THYIO TO0ABKY K YIJIECBOJMCTHIM KOPMaM.

5.2.1.5. KAC — BOOHbIE PACTBOPbl AMMWAYHOW CEJIUTPbI
N MOYEBWHbI

CMecHd BOIHBIX pPacTBOPOB KapbamMuga M aMMUAYHOM CEeJIUTPHI
(KAC) ¢ conepxxanuem 28—32 % a3oTa MOJIYYMUIU IIMPOKOE PACIIPOCT-
paHeHue 3a pyoexkoM U MPOU3BOISTCS B HAIIIE CTpaHe.

PactBopsl KAC nosyyaloT 13 riaBoB KapbaMuaa 1 aMMUAaYHOM ce-
JINTPBI, MTPOU3BOAUMBIX T10 TPAAUIIMOHHON TEXHOJIOTUU (Ce0eCTOMMOCTD
€IWHULIBI 230Ta B 3TOM CJIydyae HUXKE, YeM B TBEPIbIX YIOOPEHMSIX, U3-3a
HUCKJIIOUGHUsI JOPOTOCTOSIIIIMX M DHEProeMKMX oOllepaliuii JoyrnapuBa-
HUSsI, TPaHYJIMPOBAHUSI U KOHAULIMOHUPOBAHUS), a TAKXKe T10 ellle Oojee
SKOHOMUYHOW MHTETpaIbHON cXeMe — MyTeM MOoJydeHUs Tij1aBa Kapoa-
MU/ YIIPOIIEHHBIM CIIOCOOOM U HEMTpaau3aluu HelpopearupoBaBliie-
ro aMMMaKa a30THOM KHUCJIOTO. B KadyecTBe MpPOTMBOKOPPO3MOHHOIO
arenta B KAC BBoasT HeOOJbIINE KOIU4YecTBa (pocdaToB.

B otnnume oT xkuakux aMmMuadHbIx yanoopenunii KAC mpaktuuecku
HE COAEPKUT CBOOOJHOIO aMMMaKa, €0 MOXXHO BHOCHUTD C ITOMOILBIO
BBICOKOIIPOM3BOIUTEILHBIX arperaroB 0e3 OMHOBPEMEHHON 3aJe/IKU B
MOYBY, a TAKXKE C MOJUBHOM BOIOM.

KAC ¢ mHru6butopoM KOpPpO3UMM MOXHO II€PEBO3UTH B OOBIYHBIX
KeJIE3HOJOPOXKHBIX LMCTePHAX U aBTOLIMCTEPHAX; OCOOEHHO BBITOIHA
TpaHcnoptupoBka KAC no TpyO0ornpoBojaM 1 BOJAHBIM TPaHCIIOPTOM.

Huskas TteMmnepatypa KpuUCTaUIM3alUMU U 3amep3aHus (Tadu. 39)
MO3BOJISIET TpaHCIOPTUpPOBaTh U XpaHuTh KAC KpyrjiorogudHo, oco-
OeHHO B 3arayOJIEHHBIX B IMOYBY €CTECTBEHHO YTEIUICHHBIX XpPaHWJIHU-
max u3 6eToHa u acgajabTa C BHYTPEHHUM MTOKPBITUEM U3 TUIGHKH, ap-
MMPOBAHHOTO CTEKJIOBOJIOKHA MM MITKOW CTaJIH.

39. CocraB u cBoiictBa pactsopoB KAC

CocraB o macce, %:

NH4NO; 40,1 42,2 43,3

CO(NH,), 30,0 32,7 36,4

H,0 29,9 25,1 20,3
[TnoTHOCTH MpM 15,6 °C, 1/M3 1,283 1,303 1,327
Temmeparypa BhITaleHUs KpUCTaI- —18 —10 -2
noB, °C

KAC uMeroT BbICOKH yIeIbHBINM BEC, YTO MO3BOJISAET 3HAYUTEILHO
COKPAaTUTh KalUTaJIbHbIE BJIOXEHUS B TPAHCIIOPTUPOBKY U XpaHEHMUE.

150



Tak, npu paBHOM ob0beMe ymobpeHuit B KAC-32 comepxurcsa B 1,3
pasa OoJibllie a30Ta, YeM B rpaHyJMpPOBaHHOU MoueBMHe, U B 1,5 paza
OoJibllle, YeM B aMMUAYHON CeJIuTpeE.

ITpu ucnoarzoBanuu KAC obecrieurBaloTcst BbICOKasi TOUHOCTbD J10-
3MPOBaHUSI U PABHOMEPHOCTb BHECEHHUsI MO Bceil Iiomaau. Jist
TpaHcopTUpoBKU 1 BHeceHUs] KAC MOXHO UCMOIb30BaTh Ty Xe TeX-
HUKY, YTO U JJIS1 XKMAKUX KOMIUIEKCHBIX YIOOPEHU, aMMUAUYHOI BOIbI
U TepOoUIUIoB. B yCIIOBUSIX MTHTEHCUBHBIX U 3HEProcoOeperarmolmx Tex-
HOJIOTMI1 BO3/EJbIBAHNUS KYJIbTYp BaxKHOE 3HAUEHUE MPUOOPETAECT BO3-
MOXHOCTb BBeieHUsSI B KAC MUKPO2JIEMEHTOB 1 MIECTULIMIOB.

Takum obpazom, ucnonbzoBanne KAC B celIbCKOM XO3SIICTBE UMe-
€T HECOMHEHHbIe IIpeMMYyIlecTBa Iepel TBEPAbIMU YIOOPEHUSIMU:
obecrieynBaeTcs IMOJHAs MEXaHM3allMsl BCEX IOTPY30YHO-PA3rpy304-
HBIX PabOT, pe3KO YMEHbIIAIOTCS MOTepU, CHMXKAIOTCS 3aTpaThl Ha
MPOU3BOACTBO U NMPUMEHEHUE, YIYyUIlIaloTCs YCIOBUS Tpyda, UCKI0Ya-
I0TCSI pacXo Tapbl U CIAEXKMBAEMOCTb, O0ECIIeYMBAETCsI BbICOKAsI paB-
HOMEPHOCTb BHECEHHUSI a30Ta, YIIPOIIAETCs MPUTOTOBJIEHUE HEOOXOA -
MBIX TYKOCMeCEli, B TOM YMCJIe C 100aBKOI MUKPO3JEMEHTOB U MEeCTHU-
LIUAOB.

KAC MOXHO ¢ ycriexoM MpUMEHSTh B 30HAJTbHBIX TEXHOJIOTHSIX BO3-
NeJbIBAaHUST KYJIBTYp, OCOOEHHO B KPYIHBIX X03siicTBax. OmHAKO IJIs
ucnonb3oBaHuss KAC HeoOxoarMMa BbICOKOIIPOU3BOAMTEIbHAS TEXHU-
Ka JUISl TPAaHCTIOPTUPOBKU U BHECEHUS 3TUX YIOOPEHUIA, a TakKe MpU-
TOTOBJIEHHBIX Ha MX OCHOBE XXUAKNX KOMILJIEKCHBIX YIOOPEHUIA.

5.2.1.6. BAJIAHC A30TA B 3EMNEAENNN POCCUN.
NYTU CHNXEHUA NOTEPb U NOBBLIWEHNA 3P®EKTUBHOCTU
A30THbIX YAOBPEHUNA

PacueTtnl BajioBoro 0ajiaHca a3ora B 3eMJIelIeJIMM Hallleil CTpaHbI Ha
OCHOBE TOJIbKO COTIOCTaBJICHUSI BBIHOCA 3TOTO 3JIEMEHTa ¢ ypoXKasMU
CeJIbCKOXO3SIMCTBEHHBIX KYJIbTYP U ITOCTYIIEHMSI B MOYBY (C MHUHe-
PaIbHBIMU YOOOPEHUSIMIY, HABO30M M 3a CYeT OMOJIOTMYECKOIro a3oTa)
CBHUIETEJILCTBYIOT, 4TO Ae(PULNAT a30Ta yMeHbIuicsa ¢ 49 % B 1960 r.
mo 15 % B 1980 r. B mociaenytomue 10 JieT cKiIagbIBajics MPaKTHYSCKI
Oe3nepuIMTHBIN OajaHC a30Ta, a B OTACIBHBIX PErMOHAX — ITOJIOXKM -
TeJIbHBIN, C TIPEBBIIIIEHUEM TTOCTYIUIEHUST a30Ta B ITOYBY HaJl BHIHOCOM
C ypoXKasiMU CeTbCKOXO3SICTBEHHBIX KyABTYp Oojee yeM Ha 20 %.

ITpousomeaiiee 3aTeM CHUXXEHUE MAcCIITa0OB MPUMEHEHUS a30T-
HbIX MUHEpaJbHbIX YI00OpEeHUI 1 HaBO3a, a TaKXKe MOCTYILUIeHUSI O1o-
JIOTUYECKOT0 a30Ta, HapsIoy ¢ YBeJIMYeHHEM BbIHOCA a30Ta COPHOM pac-
TUTEJLHOCTBIO M €r0 TOTEPh 3a CUET YCUJICHMSI DPO3UOHHBIX MPOIIEC-
COB, MPUBEIO K Pe3KOMY YBEIMYECHUIO AeUIINTA a30Ta B 3eMJICACTUN
Poccum. ITo ganneiM LIMHAO, npuxogHbie cTaTby OajlaHca (BKIIIOYas
He TOJIbKO a30T yAoOpeHU 1 (PUKCUPOBAaHHLINA U3 aTMOcdepbl 6000-
BBIMU KYJIbTYpaMU 1 CBOOOTHOXUBYIIMMU a30T(HUKCUPYIOIIUMHU MUK-
poopraHu3MamMy, HO U MOCTYIUBIIUN B TIOYBY C CEMEHAMM U aTMOC-
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(epHbIMM ocagkamu) B 1996—1998 rr. B 1iesiom no Poccuu To1KO Ha
60 % KOMITEHCHpPOBAJI CYyMMAapHBIN BEIHOC a30Ta KyJIbTypaMU U COp-
HSKaMM, TIOTepH €ro BCIEACTBUE NEHUTPU(PUKALIMU, BEIMBIBAHUS U
spo3un TouB. [lo perroHam eBpONEHCKON YacTW CTpaHBl IeUIUT
a3oTa HIXe, YeM B CpPeIHEM IO CTpaHe, W COCTaBisI B LleHTpambHOM
20 %, a B [ToBomkckoM u CeBepo-KaskazckoMm — 30 % (Cerues, 2000).

I1pu omieHKe peaslbHOTO, MJIWM aKTUBHOTO, OajlaHca a30Ta B 3eMJTee-
JIMA HEOOXOAUMO YYUTHIBATh KOA(MMUIIMEHT UCITOJb30BaHUS PAaCTeHU-
sIMU 3TOro 3JjieMeHTa u3 ymobpeHuii. IlorpebiieHre a3oTa CEIbCKOXO-
3MCTBEHHBIMU KYJBTypaMHM B T€YeHHUE CEBOOOOpOTa (COIJIACHO daH-
HBIM Pa3HOCTHOI'O MeToJa, T.e. Ko3(pduiMeHTa, pacCCYUTaHHOIO II0
pa3HMIle BEIHOCA a30Ta ¢ ypoXKaeM IIpU BHECEHUU U 0e3 BHECEHMST a30-
Ta) cocTapisieT 0K0s10 70 % M3 a30THBIX ynoopeHuii u 50—60 % u3 Ha-
BO3a M TTOXHMBHO-KOPHEBEIX OCTaTKOB 000OBBIX TpaB. PeanbHBIC KO-
53¢ GUIMEHTH NCITOIL30BaHUS PaCTCHUSIMI a30Ta YIOOPEHMIA, oTpee-
JIEHHBIE C MPUMEHEHMEM CTAaOMJIBHOrO M3otomna asora N, Ha 20—
30 % HuXKe, yeM onpeaeiieMble pa3HOCTHBIM METOAOM. DTO CBI3aHO C
yCWJIEHWEM MOOWMJIM3ALY TTOYBEHHOTO a30Ta IPU BHECCHMM a30THBIX
yOOOpeHUI U JYYIIUM €r0 YCBOCHWEM pacTeHUsIMU. g coxpaHeHUS
IMOYBEHHOT'O TIJIONOPOIUS HEOOXOMUMO YBEIUUYUTh MPUMEHEHUE a30T-
HBIX YIOOpPEeHMII MpU 00s13aTeJIbHOM MCIIOJIb30BAHUM BCEX PE3EPBOB
OpraHMYeCcKuX yIoOpeHU U UCTOYHMKOB OMOJOTHUYECKOTO a30Ta.

B coBpeMeHHBIX YCIOBUSX MPU PelIeHUU IMPOOJIeMbl a30Ta B 3eMJIe-
JIeJUU CTPaHbl UCKIIOUNTEIBLHO BaXKHasl POJIb MPUHAIICKUT OMOJIOTH -
YecKOMY a30Ty, (huKcupyeMoMmy 0000BBIMM PACTEHUSIMU B CUMOMO3€E C
KJTyO€HbKOBBIMM OaKTepUsIMU, a TaKKe CBOOOAHOXMBYIIIMMU U acCo-
MATUBHBIMU TIOYBEHHBIMH MUKpoopranmsMamu. Ocoboe 3HaueHME
AMeeT CUMOMOTHYecKas a30T(PUKCALMS MHOTOJCTHUMHU O6OOOBBIMHU
TpaBaMM (KJIeBep, JTIOIepHa), KOTOphIe Ha 1 T ceHa HaKaIlJIMBaloOT B T10-
>)KHMBHO-KOPHEBBIX OCTaTKax 1o 15 Kr/ra a3ora, MCIOJIb3yeMOTo IocC-
JIEAYIOIIMMH KyJIbTypaMu ceBoobopora Ha 50—60 %. He oGenHsior
MOYBY a30TOM M OAHOJIETHUE O00O0BBIE KYJIbTYPhI, KOTOPHIE TaKXKe SIB-
JISIFOTCSI XOpOIIMMU MpeAllleCTBeHHUKaMu. BosamenbiBaHue 0000BBIX
KYJAbTYP HE TOJbKO CIOCOOCTBYET JIydllleMy OOeCIeYeHUIO CTpaHbI
MOJTHOLIEHHBIM TUILIEBBIM M KOPMOBBIM O€JIKOM, HO M MUMEET BaxKHOE
3HAYEHME B COXpPaHEHUU ITOYBEHHOIO TUIOAOPOAMS TIpU OeUIIUTe
OpPTaHMYeCKNX M a30THBIX MUHEPAJTbHBIX YIOOpEeHMIA, B MOBHIIIICHUHN
ypoXaeB MOCIenyIIIUX KyJbTyp CEBOOOOPOTA, UCMIOIB3YIOIIUX MOCTEe
MMHEpaIN3aliy a30T MTOXHUBHO-KOPHEBBIX OCTATKOB O0OOBBIX TTIPEII-
IIeCTBEHHNKOB, OCOOCHHO MHOTOJIETHUX TpaB. [Ipy cylmecTByOIINX
CTPYKTYpe TTOCEBHBIX TIIOMIANeH M IIPOAYKTUBHOCTH GO0OBEBIX KYJIBTYP
ob1mIme pa3mMepsl UKcallMM UM a30Ta aTMocdeps! Ha manrHe Poccum
cocTaBystioT 2,5 MitH T (Enarun, 1993). ITpu atom 1/3 ycBoeHHOTro0 a30-
Ta OCTAeTCs B IMTOXKHUBHO-KOPHEBBIX OCTATKaX.

Ha xucnbix, 6emHbIX OpraHMYeCKMM BEIIeCTBOM U IMUTATeJIbHBIMU
3JIeMEHTaMU T10YBax, B PerMOHaX ¢ HU3KMMM TeMmIlepaTypaMu U B 3a-
CYILJIMBBIX HEJIb3s1 PACCUYMTHIBATh Ha BHICOKYIO aKTMBHOCTb HE TOJIBKO
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CUMOMOTUYECKON a30ThuKcad 0000BBIMI, HO 1 CBOOOIHOXUBYII-
MU M aCCOLUMATHMBHBIMU a30T(HUKCUPYIOIIMMU MUKPOOPTaHM3MaMU,
CBSI3bIBAIOLLIMMU Ja3Ke€ B ONTUMAJIbHBIX JJISI X KU3HEAeSITeIbHOCTH YC-
soBusix 10 15—20 kr/ra atMmocgepHoro azota. MIx BKjaa B MPUXOIHYIO
cTaThlo OajiaHca a3oTa B 3emuenenaue Poccuu B coyeTaHMUM C a30TOM
CeMsH M aTMOC(EPHBIX 0CaJKOB MOXET OBbITh COIOCTaBUM C KOJIUYe-
CTBOM a30Ta, TePSIOIIErocsl U3 MOYBHI 3a CYET BPO3UU U BHIMbIBAHUS
HUTPATOB.

CaMblii IefiCTBEHHBIH ITyTh YBeJIMUEHUS ITOCTYILJICHUSI OMOIoTHYEeC-
KOTo a30Ta B MOYBY — paclIMpeHHUe TOCEBOB U MOBBIIICHUE YpOXKaii-
HOCTH 000OBBIX MHOTOJIETHUX TPaB U 3¢pHOO00OBBIX, OMHOJETHUX 00-
0OBO-3J1aKOBBIX TPaB, YBEIUUYECHUE OOJIU OOOOBBIX B CMEIIAaHHBIX Tpa-
BOCTOsIX. BrIpalmiuBaHue OOOOBBIX CO3Ja€T XOPOIIUIT arpodoH s
3eMJIeJeUsI U TI03BOJISIET 9KOHOMUTDh 3a CUET OMOJIOTMYECKOro a3oTa
0oJiee TOPOroil a30T MUHEPATbHBIX YIOOPEHUA.

Hab6monatomieecst B Poccuu npu arpoxuMuuecKoM MOHUTOPUHIE
HUCTOIIEHUE a30THOTO (POHIA MOYB CBSI3aHO CO CHMXXEHMEM COAepKa-
HUS B HUX OPTaHWYECKOTO BEIIECTBA M YPOBHS IMPUMEHEHUS a30THBIX
MUHEpaIbHBIX yaoOpeHuit. B ominuue or docdopHbIX U KaJIMHAHBIX
MUHEepaJIbHBIX YIOOPEHUI, a30THBIC MPAKTUUECKU He 00JIagaloT Mmoc-
neneiictBueM. IloakucieHre mMoYBbl HEM30€KHO MTPUBOIUT K YXYIIIIe-
HUIO a30THOTO TTUTAHUSI PACTEHUI BCJICIACTBUE CHIDKEHUS a30T(hUKCa-
1KY 6000BBIMU KYJIbTypaMM, CBOOOTHOXMBYILIMMU a30T(GHUKCcaTOpaMU
M acCOLMAaTUBHOM MUKPOQDIOpPOI, TOPMOXKEHUSI MHUHEpalIu3aluu u
nocjaeaymeil HUTpUPUKaUM TTOYBEHHOTO a30Ta, YBEJIUYEHUS €ro
MOTePhb 32 CYET «XeMO-IeHUTPUDUKALIIN».

OrpaHuyeHHOE MOCTYIJIEHWE CBEXEro OpraHn4eckoro BellecTBa C
HaBO30M, KOPHEBHIMU W ITTOXXHUBHBIMH PACTHTEIBHBIMU OCTaTKaMU
HEraTMBHO CKa3bIBAae€TCSl Ha XOJe MMMOOWJIM3ALMOHHBIX MPOLIECCOB U
rymycoobpa3oBanusi. CHIDKEHME YPOBHSI 00€CIIEYeHHOCTH ITOYB ITOJI-
BUXKHBIM (poc(opoM M KajaueM BJI€UeT YBeJMUYEHHE 3aTpaT a30THBIX
ynobpeHuit Ha (popMUPOBAHME ENMHUIIBI YPOXKasl CETbCKOXO3SIINCTBEH-
HBIX KyJIbTyp. Tak, HampuMep, 3aTpaThl a30Ta YIOOPEeHUI Ha IoIyde-
Hue 1 T 3epHa 03MMOI pxK1 Ha JEPHOBO-TOA30JHUCTOM ITOYBE BO3pacTa-
10T C 25 KT TIpU ONTHUMAaJIbHON 00eCIIeUeHHOCTH TOYBbl  (ochopoM U
KaJueM OO0 58 Kr TMpu O4YeHb HU3KOM COIEPXKAHUU TMOIBMXKHBIX HUX
¢opM B mouse. JIJjist 03MMOI1 TIILIEHUIIBI Ha TTOYBE ¢ HEHTpaIbHON peak-
LIMel pacxo a3oTa yaoopeHU BO3poc COOTBETCTBEHHO ¢ 22 1o 39 Kr/T
3epHa, a Ha cpemHeKucaoi mouBe — ¢ 26 no 50 kr/T 3epHa (IladpaH,
1995). IMageHue MIOAOPOAYS U YPOBHS OKYJIBTYPEHHOCTH MOYB BEAET
K CHVDXEHUIO a0COIOTHBIX TPUOaBOK YpoxKasl OT IpUMEHEeHUs ynoope-
HUM M OKYIaeMOCTU €IMHMIBI BHECEHHOTO a30Ta MOJIyYeHHON Ipo-
IYKIMEH.

Hccnenosanus ¢ npuMeHeHueM PN [okasaiy , 4TO B IOJIEBBIX YC-
JIOBUSIX B TOJ BHECEHMSI pacTeHUsI UCITONb3yoT Juiib 30—50 % a3ota
ynoopenuii. 13 Haubosiee pacrpoCTpaHEHHBIX a30THBIX YIOOpeHUH
25—45 % azora 3aKperuisieTcs B IIOYBE B OpraHn4eckoii popme, a 10—

153



30 % — 6e3B0O3BpaTHO TepsieTCs U3 MOYBHI. VICIIOIb30BaHKE pACTEHUS-
MM a30Ta pa3jIMyHbIX yIOOpeHUI, BHECEHHBIX IO MOCEBa, OKa3aJloCh
JIOBOJIbHO OJIM3KMM, OJHAKO 3aKpelIeHUE ero B MOYBe B OpraHudYec-
Kol (hopme 00JIbllle U3 aMMOHMIHBIX YIOOpeHU U MOYEBUHBI, UeM U3
CeJIUTP, a MOTePU — COOTBETCTBEHHO MEHbIIIE.

OCHOBHOI MCTOYHUK IOTE€pPh a30Ta yIOOpPEHUI Ha CBSI3HBIX IIO-
yBax — neHuTpudukamus. Hauboysee MHTEHCUBHO rasoobpas3Hbie I10-
TepU a30Ta B XOJe OMOJOTMYECKON M KOCBEHHOM JEHUTPU(UKALIUU
rnmpoucxodst B nepBble 10—20 mHeli mocjie BHECEHUS a30THBIX yano0pe-
HUIl M B YCJIOBUSIX OIPAaHUYCHHOTO OMOJIOTMYECKOIO TMOMIOLICHUS B
nmoyBe. C yBeIMYEHUEM 03 a30THBIX YIOOpPEHUI TTOTEpH, KaK IpaBu-
JIO, BO3pacTalorT.

Ilotepu a3ora ymoOpeHuIi 3a cueT BHIMBIBAHUSI HUTPATOB Ha CBSI3-
HBIX TTOYBaX OOBIYHO HE3HAYMUTEIbHBI— He Gomee 5 % (wame 1—3 %)
BHECEHHOTO KOJMYECTBA, a Ha JIETKUX XOPOIIO APEHUPOBAHHBIX I1O-
YBax C MMPOMBIBHBIM PEKMMOM YBJIAXKHEHHS (TIPU OPOIICHUN U B TICPU-
OIbl BBIMMAIeHUSI U30BITOYHOTO KOJIMYECTBA OCAaAKOB) OHU MOTYT I0XO-
muath 10 10—25 %). IloTepu BclenACcTBUE YAEeTYYMBAHUS aMMHaKa Ha-
OiroAaloT MpU HApYLIEHUM TEXHOJIOTUM BHECEHUSI aMMUAYHBIX (DOpM
KMIKHX a30THBIX YIOOPEHUI, a TaKXKe TIPU MOBEPXHOCTHOM BHECEHUU
MOUEBUHBI WM HECBOeBpeMeHHOI 3amesike ynoopenuii tuna KAC Ha
KapOOHATHBIX, ILIEJOYHBIX ITOYBaX.

CHMXeHUe TOoTeph U MOBHIIeHNUE 3¢ ¢GEKTUBHOCTU a30Ta ymoope-
HUIT 00eCIeuynBaIOTCs MPU YBEJIMUYECHUHU CTETICHU €TI0 YCBOCHUS CeJbC-
KOXO3SIMCTBEHHBIMU KYJIbTypaMU 3a CYET ONTUMU3ALMU PeXuMa U yC-
JIOBMI TIUTaHUsI pacTeHWil (IMpUMEHEHWE ONTUMAJBHBIX 103 U (popMm
a3oTa, NpUOIMKEeHNe CpoKa BHECEHUs YIO0OpEeHUI K Mepuomy MHTEH-
CHUBHOTIO MOTPEOJIeHUsT a30Ta, COATAaHCUPOBAHHOIO MUTAHUS APYTUMU
MakKpo- W MHUKpPOB3JEeMEHTaMH, JIOKaJW3alluh a30THBIX YIOOpEeHUi B
MOYBE M T..), a TAKXKE arpoOTEXHUYECKUX MEPOIPUSITUIA U CO3AaHUS
0JIaronpUSITHBIX BOTHOTO peXXrMMa M peaklMy IMOYBHI.

Ilon BAMsiHMEM a30THBIX YIOOpEHM, 0COOEHHO B YCIOBUSIX JOCTa-
TOYHOTO YBJIXXHEHUS M Ha MEIMOPUPOBAHHBIX IMOYBAX, YCUIMBACTCS
MMHepaIu3alys OpraHMYeCcKOro BeIllecTBa M BO3PAcTalOT HE TOJBKO
YCBOCHUE PACTEHUSMU IMOYBEHHOIO a30Ta, HO U ero motepu. Ilotepu
azoTa yIOOpPEeHUI M MOYBBI MOTYT OBITH CHMKEHBI 32 CUET YCHIICHUS
UMMOOMIM3alUU U (WIK) TOPMOXEHUsS MUHEpalu3alii OopraHuyec-
KOTo BellleCTBa MOYB IyTeM BHECEHUsI OpraHUYeCKUX YyIOOpeHUii, B
TOM UYMCJIE COJIOMBI, IPOBEACHUST arpOTEXHUUYECKUX MOYBO3AIIUTHBIX 1
MIPUPOAOOXPAHUTEIBHBIX MEPOTIPHUSATHI, BEIpAIIUBAHUS TTOXXHUBHEIX U
MPOMEXYTOUYHBIX KYJIbTYP, BO3/EJbIBAHUSI TPaB, UCIIOJb30BaHUS 3ej1e-
HOT'O YIOOpPEHHUS U T. II.

IIpu cucteMaTuyeckoM IMPUMEHEHUM a30THBIX yIoOpeHuil (0coOeH-
HO B [103aX, HEOOXOAUMBIX IS IOJTyYeHMST BBICOKOI ypOXKaitHOCTH) BO3-
HUKAeT SKOJIOTMYEeCKasi OITaCHOCTb, CBSI3aHHAsI ¢ HAKOILJICHUEM B pacTe-
HUSIX M30BITOYHBIX KOJMYECTB HUTPATOB (M1 HUTPUTOB), a TAKXKE C 3ar-
pSA3HEHHEM MMM BOJOEMOB U MCTOYHMKOB MUTHLEBOI BOIBI BCICACTBUE
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CMBIBa, BEPTUKAIbHON MUTPALIMU U MOAMOYBEHHOIO CToKa. B cBsi3M ¢
9TuM B Poccuu ycTaHOBJIEHBI perIaMeHTHI 103 A30THBIX YA0OpEeHUIA, CO-
OJII0[IcHNE KOTOPBIX MOJHOCThIO MCKJIIOUAET 3TU HETaTUBHbIC SIBJICHUSI.

JIst cHUXKeHUS! ToTeph a30Ta UM YCTpaHEHUsI OMACHOCTU 3arpsi3He-
HUSI HUTpaTaMU pacTeHUEeBOAUECKOM MPOAYKIIMU 1 OKPYXKalollei cpe-
IIbl pa3pabaTbiBalOT HOBbIE (POPMBI a30THBIX YAOOpEeHU — MeIJIEHHO-
pacTBOpUMbIE, KaIlCyJIMPOBaHHbIE C KOHTPOJUPYEMON CKOPOCTbHIO
BBICBOOOXIEHMSI a30Ta, MOAU(MULIMPOBAHHbBIE UHITMOUTOPAMU HUTPU-
¢ukanuu. ITociaenHue mpernaparbl IpYM BHECEHUU B TTOYBY B OTHOCH-
TEJbHO HEOOJBIIMX T03aX BMECTE C aMMOHUMHBIMU, aMMMAYHBIMU
yIOOpEeHUSIMU M MOYEBUHON TOPMO3SIT HUTPUPUKAILUIO B TEUECHHE
1,5—2 Mec U COXpaHSIOT MUHEPAIbHBII a30T IMOYBBI U YIOOpPEHUI B
amMmMoHuitHO# ¢dopme. IlomaBisis HI/ITPI/I(I)I/IKaLlI/HO a3oTa ynoOpeHMUid,
MHIUOUTOPHI (KaK TMOKa3aau onbiThl ¢ PN) cHuXaor B 1,5—2 pasa ero
notepu B razoo0pa3Hoil (popMe U BCAEACTBUE BbIMbIBAHUSI HUTPATOB.
B pesynbrare 3HAUUTENHLHO MOBBILIAKOTCS YPOXKAKHOCTb Pa3IMUHbBIX
KyJbTYyp U 2(P(HEKTUBHOCTh a30THBIX ynoopeHuit. Hanbosnee nepcnek-
TUBHO MPUMEHEHUE MHTUOMTOPOB HUTPU(DUKALIMA C aMMOHUINHBIMU
yIOOpeHUsSIMM M MOYEBMHOM B pallOHax OpOIIaeMOI0 3eMJICICIIHS,
OCOOEHHO TOJ, PUC, a TaKXKe APYTve KyJbTYPhl B 30HE ITOCTATOYHOIO
YBJIAXKHEHUS Ha JIETKUX ITOYBaXx.

5.2.2. POCOOPHbIE YAOBPEHUSA

3HaunTeIbHASA AOJI TTOYB CEIBCKOXO3SIMCTBEHHOTO Ha3HAUYeHUsI, B
TOM YMCJI€ TaXOTHBIX 3eMesib, B Poccum mMMmeeT HU3KYI0 obecredyeH-
HocTb ocopoM. OcobeHHO 6eaHbl (ochOopoM MOUBHI JIETKOTO T'pa-
HyJIOMeTpruuyeckoro coctaBa. Huskoe comepxkaHue ITOABMKHOTO M,
cJienoBaTeIbHO, JOCTYITHOTO IS pacTeHuit (pochopa XxapaKTepHO st
KHUCJIBIX TIOYB C BBICOKO# CITOCOOHOCTBIO K XUMUYECKOMY MOTJIOIIECHHUIO
ero B TPYAHOMOCTYIMHBIX hopMax. Ha yepHO3emMax U Apyrux Moysax ¢
MOBBIIIEHHBIM CcofepKaHueM Trymyca (ocdop SBISETCS 2JIeMEHTOM
MMUTaHUS, B TICPBYIO OYePEIb JIMMUTHPYIOIINM YPOKAMHOCTh CETbCKO-
XO3MCTBEHHBIX KYJIBTYP.

B Hacrosiiiee Bpemsi 6osee 30 MJIH ra MaxoTHBIX 3eMenb Poccun
MMEIOT CollepxKaHMe MOABIKHOTO docdopa HKke cpegHero. OcobeH-
HO 3aMeTHOE MaJeHue 3aMacoB MOABUXHBIX ¢opM (ocdopa B MoyBax
3a mocJjenHee necsaTuyieTue orMedaetcs B JlaibHeBocTouHOM, BocTou-
Ho-CubupckoMm, YpanbckoM u CeBepo-KaBKka3ckoM 3KOHOMUYECKUX
pernoHax Poccum.

B oTinyue or azora HUKAKMX APYTMX MCTOYHUKOB BOCIIOJHEHMS
3amacoB ¢ocdopa B MoYBax MOMUMO YaCTUUHOTO €ro BO3Bpara ¢ HaBO-
30M U IpUMeHeHUs docdopcoaepKalluXx MHUHEpPaIbHBIX YI0OpeHUA
HE CYIIIECTBYET.

®ochopHbIe yIOOpEeHU B 3aBUCHMOCTH OT PACTBOPUMOCTH U JIOC-
TyImHOCTHU hocdopa I pacTeHUI TOApa3aeIsSioT Ha TPU TPYIIITHL:
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cogepxaniue ¢poccop B BogopacTBOpuMoii popme, — cyrepdocdar
MPOCTOI M ABOVHOM. Pochop U3 3TUX YIOOPEHU TETKO JOCTYIIEH pa-
CTCHMSIM;

docdop KOTOpPEIX HE PacTBOPUM B BOJIE, HO paCTBOPHUM B CIIAOBIX
KkucioTax (2 %-Holt TUMOHHOU KHWCJIOTE) WJIM B IIEIOYHOM pPacTBOPE
UTpaTa aMMOHMS, — MPEIUITNTAT, TOMAaCIUIaK, TepModocdaThl,
obecdTopeHHBI PpocdaT. Pocdop B HUX HAXOIUTCS B JOCTYITHOM pac-
TeHUsIM (popMe;

HE PacTBOPUMBIE B BOAE U IJIOXO — B CJIAOBIX KMCJIOTaX, MOJTHOCTHIO
pPacTBOPUMBIE TOJIBKO B CHMJIBHBIX KUCJIOTaX, — (hocopuTHAs U KOCTSIHAs
MyKa. DTo 6oJjiee TPYIHOIOCTYITHBIE UCTOYHUKHU (ocdopa ISt pacTeHUIA.

Hctounuk mnoaydyeHus: (GochoOpHBIX YIOOpEeHUIA — IPUPOIHBIE
docdopconepxaiire arpopyabl ((GochOpUTHL U aNIATUTHI), a TAKXKe 00-
ratele GochopoM OTXOABI METAJUTYPTHIECKON ITPOMBIIIJICHHOCTH (TO-
MacIITaK, MapTeHOBCKHUe NuTaky). OCHOBHOE 3HAYeHWE UMEIOT aIlaTh-
TBI 1 (POCHOPUTHI.

®ochopHbIe YIOOPEHUST TTPOU3BOIAT ITyTEM KHMCJIOTHOM U TEPMH-
yecKol ImepepaboTku pocdaToB, oHM comepxkaT ¢pocdop B BUaE cojieit
optodochopHoii KUcaoThl. KpomMe TOro, HeKOTOphIe CIOXHBIE ¢oc-
dopconepxaliye yooOpeHUs IMOJIy4aloT Ha OCHOBE IOJIM(pOCHOPHBIX
(cynepdocdOpHBIX) KUCIIOT.

B 6pB1. CCCP mpousBoactBo (ochopHBIX ymobpeHuit 3a mepuox ¢ 1950 1o
1985 r. Bo3pocio ¢ 0,53 MaH T 10 7,61 MJIH T 1. B., T. €. 6ojice yeM B 14 pa3. B accoptu-
MEHTE BBIIMyCKaeMbIX yI0OpeHuii mnpeodiagan cynepdocdar, MOCTOSIHHO BO3pacTaio
MMPOMU3BOACTBO ABOMHOTO cynepdocdara u dochopcoaepKaimx KOMIUIEKCHBIX yao0pe-
HMIA, TopaBisiionias 4actb (ocHOpHBIX YIOOPEHUIl IMOCTABJIsLIACh OTEYECTBEHHOMY
CceJIbcKOMY XO3scTBY. CpeaHerogoBoe Mpou3BOACTBO (ochopHBIX ynoopeHuit B Poc-
cun 3a 1986—1990 rr. coctapisuio 4,7 MitH T. CHCTeMaTUYECKU POCT TIPUMEHEHHUS
dochopHBIX (M, B ONIpeaeIeHHON Mepe, OpraHMYeCKUX) ynoOpeHuii obecrieurBal yBe-
JIMYeHUE W CTaOMJIM3allMI0 YPOXKaeB U CIIOCOOCTBOBAJ MOBBIIIEHUIO COMEPXKAHUS MO~
BIKHOTO (hocopa B mouBax. Tak, k 1990 r. Ha eBpomeiickoii yactu Teppuropuu Poc-
cuiickoii Peaepanuy MIOLIAIM MMOYB C HU3KUM COAEPXaHUEM IMOABUXKHOTO dochopa
o cpaBHeHMIO ¢ 1970 I. COKpaTWIKCh B CPEIHETAEXKHOM, I03KHO-TaeXKHOMW JIECHOU U Jie-
COCTEIHOI 30Hax Oosiee yeM B 3 pasa, B cTenHoit — B 1,8 pasza. B azuaTckoii yactu crpa-
HBI U3-3a 0oJiee HU3KOTO YPOBHS MPUMEHEHUs (POCHOPHBIX YIOOPEHMIA TTOIOKUTEb-
HbIC CIBUTU B 00ECIICUEHHOCTU TTOYB OBLIM MEeHee 3HAYMTEJIbHBI.

B Poccuu ¢yHkimoHupyet nojsoBuHa (20) 3aBoJ0OB MO MPOU3BO/I-
cTBY (pochOpHBIX ynoOpeHuii, pochopHOI KMCITOTH 1 KOPMOBBIX (poc-
daToB MomrHOCTEIO 8,6 MITH T B pacuete Ha P,Os, wm 57 % ot cymie-
crBoBaBuicii B ObiBII. CCCP. Bo n306exxanue NMostHO# OCTaHOBKM ITIPO-
MU3BOJICTBA OOJIBIIMHCTBO 3aBOJOB IEPEOPUEHTUPOBAHO HA SKCIIOPT-
HbI€ ITOCTaBKM YHOOpEeHMIi, OOJs MX 3KCIIOpTa OT OO0Ilero oobheMa
MPOM3BOACTBA yBeuuuiach ¢ 3,8 % B 1988 . 10 65 % B 1995 T.

B Hacrosmee BpeMst Poccust pacrionaraet eIMHCTBEHHBIM JEUCTBY-
IOIIMM UCTOYHMKOM (ocdaTHOro ChIpbsl IJISI MPOU3BOJACTBA IEPBO-
KJIacCHBIX (poCOPHBIX YAOOpPeHU — XUOMHCKUM MECTOPOXKICHUEM
anaTUTo-He(EeJNHOBBIX Pyd. DTO YHUKAIbHOE, OJHO M3 KPYMHEUIINX
U OoraTedIInX MeCcTOpoxKaeHUIt B Mupe. Ero cymMmmapHbie pa3BelaHHbIC

156



3amachbl COCTAaBJISIIOT OKOJIO 3,8 MJIpA T pydbl, U3 KOTOPHIX 1,5 MupaT
SIBJISTIOTCSI TOCYIapCTBEHHBIM pe3epBoM. IIpoMbliliIeHHbIE 3aI1achl Mec-
TopoxXaeHNUs olleHWBaioTcs B 1600 MiTH T pynbl ¢ comepkanueM P,0s
14 %. OcaoBHOI npoaykineit OAO «ATaTHUT», OCYIIECTBIISIONIETO T0-
ObIyy M TepepabOTKy pya XHMOMHCKOTO MECTOPOXKIACHUS, SIBISIETCS
almaTUTOBBIM KOHIIEHTpaT ¢ comepxkanueM P,Os 39,4 %. OH mmpoko
MU3BECTEH B MuUpe Iofa Ha3BaHueM «Koabckuii armatut». ['010BOI BbI-
IIyCK allaTUTOBOI'O KOHIIEHTPATa ceiiyac COCTaBJIsIeT MeHee 6 MIIH T (110
cpaBHeHMIO ¢ 20 MaH T B 1988 1.).

Pe3ko moBbICUBIIMECS LIEHBI Ha KOHIIEHTPAT M BBICOKME TPAHCIIOPTHBIE PACXOJbI
CeJIaJIu 3TO ChIPbE HENOCTYIHBIM JUIS OTEYEeCTBEHHBIX MpousBoauTeseit hochopHbIX
yno6peHuii. OCoOeHHO HEOJAronpUsATHO CJIOXWIACH CUTYalusl JJIsl 3aBOJOB, yIaJleH-
HBIX OT MCTOYHMKA CBHIpbSl U MOTpeduTeneil mpu akcropte. Il OTAEAbHBIX 3aBOIOB
CTOMMOCTb TIEPEBO3KM aNaTUTOBOTO KOHLIEHTPATa MPEeBbICKIa CTOMMOCTh CAMOTO TOBa-
pa. OcTaHOBWINCH WM PabOTAIOT B OrPaHUYEHHOM pexume 19 XumMudyeckux 3aBOIOB
Poccuu, a momamisioast 10Js MPOM3BOIAMMOTrO araTUTOBOrO KOHLIEHTpaTa yXOIUT 3a
rpaHuily. DKCIopTHble BO3MOXHOCTH OAO «AmartuT» Ha OJvKaiiive roiabl OlleHUBa-
forcst B 3,0—3,5 MJIH T anaTUToBOro KoHueHTpara. OH OTIMYaeTcss MUHUMAJIbHBIM CO-
JepXkKaHWeM 3KOJOTMYECKM HeXeIaTeJIbHbIX MpuMecei (KaaMmusi, PTYTH, ypaHa M Ip.),
YTO JIeJIaeT ero OCOOCHHO NMPUBJIEKATEIbHBIM B YCIOBUSIX yXKEeCTOYCHUS] TpeOOBaHUI K
9KOJIOTMYECKON YMCTOTe MUHEpabHBIX ynobpeHuii. KoHTponupyoiye oTtpacib (u-
HaHCOBO-TIPOMBILIUIEHHbIE OOBENMHEHUSI PACCMATPUBAIOT YBEJIMYEHUE 3KCIIOpTa Kak
JIOJITOCPOYHYIO TEHIEHIUIO U C BOCCTAHOBJIEHUEM CITPOCa Ha BHYTPEHHEM pbIHKE OyayT
MPUHUMATBCS PEIIEHUS] O COOTBETCTBYIOLIEM YBEJIMUYEHUU 00beMa Mpou3BoAcTBa Ghoc-
(OPHBIX YIOOPEHUIA.

He nyuyie mosoxeHue ¢ Mpou3BOACTBOM (GocHOPUTHONM MyKHM HAa OCHOBE MECTO-
poxneHuit GochopuToB B eBpomeiickoil yactu ctpaHbl M Cubupu. [IpemnmpusitusiMu
[10 «@ocharbl» MockoBckoii obnactu, bpstHckuM dhochopuTHBIM 3aBoZIOM U BepxHe-
Kamckum ¢ochoputHbiM pyaHuKoM B [lepMcKoii 061acTH MPaKTUYECKH IMpeKpalleH
BBINYCK (hoCHOPUTHOI MyKH, a UMEIOLIMECs 3arachl FOTOBOI MPOAYKIMU HE BOCTPeOO-
BaHbI M3-3a HU3KOW TUIATeKECIIOCOOHOCTH CEJIbCKOXO3SIMCTBEHHBIX MTPOU3BOAUTEICH.

B 1996—2000 rr. B Poccum mpuMeHsTOCh B CpelHeM MeHee 3 KT/Ta
I.B. (ochopHex ymoopeHuit. Ha 2005r. HamMeueHO yBeIMYeHUE
JIBTOTHBIX TIOCTaBOK (OCHOPHBIX yIOOpeHMIA 1O YPOBHS, KOTOPEII He
ITOKPHIBAET IMMOTPEOHOCTH CETBCKOTO XO3SICTBA JaXKe TOJBKO IUIS PSIi-
KOBOTO BHeceHMS. B accopTmMeHTe IMOCTaBIIIeMBIX ceifdyac Ha BHYT-
peHHUI pBIHOK (pocdopcomepKalInx yro0peHni mpeodiagaloT KOMIT-
JIEKCHbIE — aMMO(OCHL 1 HUTPO(DOCKHU.

5.1.2.1. CYNEP®OCODAT

Cynepdocdar npocroii. [Tonyuyaror o6paboTKO# pa3MoJIOTOTO ama-
TUTa cepHOI KuUcioToi. I1pu meiicTBMM cepHO# KUCIOTH Ha docdar-
HOE€ ChIpbe IIPOMCXOIUT pa3jiokeHKe anatuTa uwind gocgopura ¢ odpa-
30BaHHWEM BOJOPACTBOPUMMOTO OJHO3aMelIeHHOro ¢ocdara Kaablius
[Ca(H,PO,), u runca (CaSO,), He pacTBOPUMOIO B BOJE.

2C8.5F(PO4)3 + 7H2SO4 + 3H2O =3C3(H2PO4)2 : H2O + 7CaSO4 + 2HF,
Ca3(PO4)2 + 2H2SO4 + H20 = Ca(H2PO4)2 : H2O + 2CaSO4

157



I'umnic ocTtaerca B cocTaBe ymoOopeHUs U 3aHUMaeT okoyno 50 % ero
Macchl, ¢ocdopa B TakoM cyrnepdocdare BIBOe MEHbIIIE, YeM B UCXO/I-
HOM chIpbe. [1o 3Toi MpUYrMHe HU3KOMIPOLIEHTHBIE (DOCHOPUTHI HE HC-
TTOJTB3YIOT TSI M3TOTOBIIeHMS cyriepdocdaTa. B Poccuu mrst momydeHmst
3TOTO YIOOpeHMS MPUMEHSTIOT KOTbCKIIT alTaTUTOBBIN KOHIICHTPAT.

ITpocToit cymepdocdar u3 anatura couepkut okoyo 20 % ycsan-
BaeMmoro ¢docdopa P,Os. bonbiias yacts ¢ocdopa B cynepdocdate
HaXOOUTCS B BUIE MOHOKajbLMiidochara, 5—5,5 % maccel ynobpe-
HUSI CONEPKUTCS B BUIe CBOOOIHOI (pochopHOl KucaoThl. B cymep-
docpare HaxoguTcs HEOOJbIIOE KOJIMYECTBO AMKalbliuiidocdara
(CaHPO, - 2H,0), a Takxke Tpukanbiuiipocdara, pocdaToB xkeae3a u
amomuHus. Cyrepdocdar olleHNBAOT IO COAECPKAHUIO B HEM YCBOSIC-
Moro docdopa, T.e. pacCTBOPMMOIO B BOIE M IIUTPATHOM pPacTBOpeE
(aMMuauyHBIN pacTBOp LIMTpaTa aMMOHUS). YcBosieMblil (hochop B cy-
nepdocdarte cocraBnsgeT 88—98 % 00IIIETO ComepKaHMSI.

Cyniepdocdat BbITycKaloT B Bujae TpaHya pasmepoM 1—4 mm. I'pany-
JIMPOBaHHLIN cyrnepdocdaTr obmagaeT OJArONpPUSITHBIMU (PU3NMYSCKIMU
CBOMCTBAMM: HE CJIEXKMBACTCSI, COXPAHSET XOPOIIYI0 pPacCerMBAEMOCTb.
IIpu rpanynupoBaHur cBoOomHas1 ¢ocdopHas KMCIOTa HeUTpaau3yeTcs
u cynepdocdar BhICYLINBAETCS, IO3TOMY KOJIMUYECTBO BOILI U CBOOOTHOM
ocdopHOIT KUCITOTHI CHIXKAETCS COOTBETCTBEHHO 10 1—4 1 1—1,5 %.

IIpu HeliTpanu3aluuyu cCBOOOAHON KMCIOTHOCTU cynepgocdaTra aMm-
MMaKOM TIOJIYYalOT AMMOHU3UPOBAHHYLI cynepgocgam C comepKaHUeM
asora okoJo 1,5—3 %.

Cynepdocdar asoiinoii. B oTimyue ot mpocToro uMeeT BEICOKOE CO-
nIepxkaHue ycBanmBaeMoro docdopa (P,0Os5) — 42—49 % u He comepKuUT
rurica. Pocdop HaXOOUTCSI B HEM B BHUAE BOZOPACTBOPUMOTO MOHO-
kanpLuiiochara — Ca(H,POy4), - H,O u Hebosblloro KojuyecTBa
cBoGomHO# (pochopHOoM KUCIOTH (2,5 — 5 %). 3apybexHoe ymobpe-
HHE TaKOro COCTaBa Ha3bIBAIOT TPOMHEIM cymepdocdarom.

IIpu npousBoacTBe ABOITHOIO cyrepdocdara anatuT (uiu ¢ocdo-
puT) oOpabaThiBalOT CepHOIl KucyioToil. Ee Gepyr Oosblie, 4yeM IIpU
IIPOM3BOMACTBE IIPOCTOro cynepgocdara, 111 TOro YTOOLI IMOJIYIUTh HE
MoHoKasbluiidocdar, a pocdopHyo KHUCIOTY, KOTOPOI 3aTeM oOpa-
0aThIBalOT HOBYIO ITOPLMIO CHIpbSl M IIOJy4YaloT OBOMHOM cyrepdoc-
(1)3.T — Ca(H2P04)2 ' HQO

2CasF(PO,); + 14H;PO, + 10H,0 = 10Ca(H,PO,), - H,0 + 2HF.

JBoitHO# cymepdocdar BBHITYCKAlOT B I'paHYJIMPOBAaHHOM BUIE.
Xumunyeckue 4 (pusnmdyeckue CBOICTBa, MpUMeHeHUe U 3PDOEeKTUB-
HOCTb €ro TakKMe 3Ke, KaK W mpocToro cyrepgocdara. OgHako Ipu
yIOOpEHUHU KYJIbTYp, MOJOXUTEJbHO PearupyolIux Ha TUrc (KjaeBep u
JIpyrvue 6000BbIe), O0Jiee CUIILHOE MOJIOKUTENIbHOE AeiiCTBIE OKa3bIBa-
€T IpocToii cynepdocdar.

I'panynupoBaHHBIN cyrepdocdhar M3 anaTUTOBOIO KOHIIEHTpaTa
MOXeT BBIITyCKAThCS TaKXKe ¢ J00aBKaMU MUKPO3JIEMEHTOB 60pa, Map-
raHiia, MoJuoOaeHa, MeJIN U KoOaJbTa.

B nouBe dochop cynepdocdara BcaeacTBUE XUMUYECKOTO B3aUMO-
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JIEUCTBUSI C TIOJYTOPAOKCHUIAMU Kejie3a U aJlloMUHMSI, KapOoHaTaMu
KaJibliMsl U1 MarHus (WIX MOIJIOIIEHHBIM KajbliMeM) IMpeBpallaeTcs B
HepacTBopuMBbIe B BojJe docdaThl, MEHee NOCTYIHbIC IS PACTEHUIA,
T. €. TOJBEePraeTcsi XMMMUYECKOMY TIOIJIOLIEHUIO, UM peTporpaaaiuu.
Ha nouBax, HachIIIEHHBIX OCHOBAHUSIMU (YEPHO3EMbI I OCOOEHHO Ce-
pO3eMBbI U Jpyrue KapOoHaTHbIE TTOYBBI) 00pa3yloTCs ci1abopacTBOPU-
MbIe ocdaThl KaJablus — OTOKaNbIMiochaT 1 ap.

B KHCaBIX 1epHOBO-MOA30JUCTHIX TTOYBAX M KpacHO3eMax, Coaepka-
11X 00JIBIIOE KOJMYECTBO MOABUKHBIX (POPM MOIYyTOPAOKCUAOB, 00pa-
3y10TCs pochaThl aTIOMUHMS U KeJie3a, ¢pochop U3 KOTOPHIX ¢J1abo 10c-
TyIeH Ui pacTeHui. Yem Oojibllie B IMOYBE COAEPKUTCS IMOABMKHBIX
¢GopM TOIYTOPAOKCUAOB, TEM CUJIbHEE MPOUCXOINUT XMMUYECKOE MOIJIO-
meHue docdopa cynepdocdara. B pesyabraTe yMeHbIIIACTCS UCIIOIb30-
BaHue (occopa paCTeHUSIMU U CHUXKAETCs ero 3(P(eKTUBHOCTb.

Dochop cynepdocdaTa MOYTH ITOTHOCTHIO 3aKPEIUISIETCI B MECTE
ero BHeCEHUsI U O4YeHb cyabo repeapuraeTcs B nouse. [Ipu BHeceHUU
cynepdocdara 10 moceBa B KaUeCTBe OCHOBHOTO yA0OPEHMUS €ro clie-
IyeT 3aleliblBaTh IION IUIYT, YTOOBI yZoOpeHHe HaxXOOWIOCh B Ooiiee
[JIyOOKOM U TIOCTOSIHHO BJIaXKHOM CJIO€ TIOYBBI, TJ€ pa3MellaeTcs Oc-
HOBHAasI Macca IesTeJIbHBIX KOpHei pacteHuit. Ocoboe 3HaYeHUEe TITy-
Ookas 3anesnka cynepgocdaTa UMEET B 3aCyIIUIMBBIX YCIOBUSIX.

IIpu menkoii 3anenke cynepdocdara oCHOBHAs Macca yooOpeHuUs
OKa3bIBaeTCSl B BEPXHEM CJIO€ TIOYBBI, KOTOPBI OBICTPO BBICBHIXACT.
KopHu B 3TOM ciioe oTMUpaloT, mo3toMy Ghochop yaoOpeHUs XyKe UC-
noJib3yercsl pacteHUsIMU. [ToBepXHOCTHOE BHECEHUE €r0 B MOJKOPMKY
0e3 3afeKu (Moa 3epHOBbIE U IPYyrue KyJbTYphl CILIOLIHOIO MOCEBa)
Mano3(deKTUBHO.

CasasbiBaHue (ochopa cynepdocdara B KUCIbIX MOYBAX MPOUCXO-
JIUT CUJIbHEe TIpU 0oJiee MOJHOM KOHTaKTe yIoOpeHus ¢ TTIOYBOM (pas-
OpocHOe BHECEHME, MEJIKHEe padMepbl yacTull), ocdop rpaHyampo-
BaHHOTO cyrepdocdara MeHbIIIE 3aKpeIlIsIeTcsl MOYBOii, YeM MOpPOII-
KoBugHoro. Ha HelTpanbHBIX 1 KapOOHATHBIX ITOYBax pocdop ymod-
peHus JydIlle ycBauBaeTCs IpU 0ojiee paBHOMEPHOM paclpeneeHU B
IOYBe U I'paHyIMpoBaHMe cyrepdocdara cylmecTBEeHHO He BIMSIET Ha
3 HEKTUBHOCTD YI0OPEHUSI.

3akperuienne ¢ocdopa cyrnepdocdara, 0COGEHHO TPaHYIUPOBAH-
HOTO, B KMCJIbIX TTIOYBaxX CHUXXAETCS PU MECTOM BHECEHUU €T0 B PSIIKU
WJIM THe3Ja NP ToceBe, a TaKKe MPU JICHTOUHOM BHECEHUU J0 Moce-
Ba. ITosToMy 1 3(p(peKTMBHOCTDL rpaHYIUPOBAHHOIO cyrepdocdara Ha
KUCJIBIX TIOYBaX MPU OJMHAKOBBIX CIOco0aX BHECeHUS (KakK Mpu pas-
OpPOCHOM BHECEHMHU OO0 TOceBa, TaK W MPU MECTHOM — B PSIIKM WU
JIYHKM TIPU MOCEBE) 3HAYMTEJbHO BbIIIE, YEM MOPOLIKOBUIHOTO.

IIpu psinKoBOM BHeceHMM HeOOJIbIIMe MO03blI cylepdocdara maioT
Takue ke MpubaBKU ypoxas, KaK M 3HAYMTEJIbHO OOJIBIINE M03bI TIPU
pa3dpOCHOM JOIOCEBHOM BHECEHUU. DTO OOYCJIOBJIEHO CHMXKEHUEM
XUMUYECKOTO CBI3bIBaHUS (hocdopa BCIEACTBIE YMEHBIIIEHMS TIIOIIA-
I COMPUKOCHOBEHUSI YIOOPEHUS C KHUCIIOM TTOYBOM, a TAaKXKe TeM, YTO
yIoOpeHue pa3MmelaeTcs BOJU3M MpopacTalolux ceMsH U obecreyu-
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BaeT IMUTAHUE PACTEHUI JIETKOIOCTYITHBIM (hocOpOM ¢ caMOro paHHe-
TO TIeproa pocTa.

B psakm mpu 1moceBe 3epHOBBIX, 36pHOOOOOBBIX KYJILTYp, JIbHA U
caxapHoii cBekJibl BHOCST 10—15 kr P,O5 Ha 1 ra B Buze cynepdocda-
Ta; B JIYHKU TIpU TTocajke KapTodess U OBOIIHBIX KyabTyp — 15—30,
Mpu MoceBe KyKypy3bl — 4—8 kr/ra P,0s.

Koadppuument ncnons3oBanus docdopa u3 cynepdocdara B roj
€ro BHECEHMSI TIpU JOMOCEBHOM NPUMEHEHUHU Bpa3dpocC MO BCHAIIKY
coctapister 10—15 %, a mipu psIIKOBOM BHECEHUM Bo3pacTaer B 1,5—2
paza. 3a 2—3 roga ko3(hGUIMEHT UCIOAb30BaHUs docdopa cyrep-
docdara paBeH npumepHo 40 %.

s monydeHMsT BBICOKOTO YpOXKasl caxapHOM CBEKJIBI, KyKypy3bl,
JIbHA, KapTodes, 3¢epHOBBIX, OBOIIHBIX M APYTUX KYJIbTYp 1LI€JIeC000-
pa3HoO codveTaTh BHeceHUe cymnepdocdaTa B OCHOBHOM yIOOpEHUHU IO
IToceBa ¢ BHECEHMEM HeOOJBIION MO3BI €TO B PSIIKM MWW JIYHKU TP
rmoceBe. [Ipy 5TOM CO3mAIOTCST XOPOIINE YCIOBUS TMTUTAHUS pacTeHU
dochopoM Kak B MepBBIN TTEpUOI POCTA 3a CUET PSIIKOBOTO ymoope-
HUS, TaK ¥ B TIOCJIEAYIONINE TIEPUOIEI 32 CIeT OCHOBHOTO yIOOpEHMS,
BHeCeHHOTO oA TTyr. OmHAaKo Ha TOYBaX C BBICOKMM COIEpKaHUeM
MOABMXKHOTO (pocopa WK IPpU BHECEHUU OOJIbIINX 103 (OCHOPHBIX
yIoOpeHuii 10 TToceBa IIpuMeHeHue cynepdocdara B psiaKul IIpu moce-
Be MOXET He JaTh 3 deKxra.

5.2.2.2. LUTPATHOPACTBOPUMbIE ®OPMbI

IIpemumurar CaHPO, - 2H,0 — aByx3amelieHHbI1 docdaT Kajb-
uus (nukanbuuiipocdar). Comepxur 38 % dochopa (P,0s). ITomyya-
IOT TIPELUMITMTAT IIyTeM KUCJIOTHOM IepepaboTKu (poccaToB Mpu ocaxk-
neHun ¢GocopHOil KUCIOTHl M3BECTKOBBIM MOJIOKOM WJIM MEJIOM, a
Takke KakK IPOAYKT OTXOAa MPM XEJaTUMHOBOM IpPOU3BOACTBe. Mc-
MOJIB3YIOT JJISI MUHEPaAJIbHON MOJAKOPMKU CKOTa 1 KaK yIoOpeHHeE.

®ochop mpenmmIMTaTA HE PAaCTBOPMM B BOIE, HO PACTBOPSIETCS B
LIUTpaTe aMMOHUS 1 XOPOIIIO yCBAaMBAETCSl pacCTeHUSIMU. Ya00peHue 00-
JIagaeT UeHHbIMU (PU3UYECKUMU CBOMCTBAMM: HE CJIEXKMBAETCs, COXpa-
HSIET XOPOIIYI0 PacCcenBaeMOCThb, MOXET CMEIIMBAThCS C JIIOOBIM Y100~
peHueM. IIpeummnurar MOXHO TNMPUMEHSTH KaK OCHOBHOE ymoOpeHue
IO pa3jIM4yHbIe KYJIbTYphl Ha Bcex mouBax. Ero ¢ochop MeHsblle, yeM
dochop cynepdocdara, 3aKpeIlIIeTcs B II0YBE, IIO3TOMY MpeLUIIuTaT
Oosee 3¢ heKTUBeH Ha OOraThix MOJIYTOPAOKCHUIAMU Xeje3a U alloMU-
HMSI KMCJIBIX TTOYBaX U KapOOHATHBIX YepHo3eMax. Ha nmpyrux yepHo3se-
Max Mpeuunurar 1o 3(pheKTuBHOCTY 011M30K K cynepdocdary.

®Docharniak MapreHoBcKHil. [1000OYHBINM TPOAYKT mepepabOTKU
MapTeHOBCKUM CITOCOO0OM Ooratbix (hochopoM YYyTYHOB Ha CTaJlb U Ke-
ne30. Comepxur pocdop B OCHOBHOM B BUJIE CUIIMKO(Ooc(haTOB 1 CBO-
OonHbIl oKcua Kanblusi. CocTaB MOXET ObITh YCJIOBHO MpeAcTaBlIeH
kak 4Ca0 + P,05 - CaSiOs.
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IIpumeHsieMBlid B KauecTBe ynoOpeHuid ocdaTiuiak J0/LKEH Coaep-
xaTh He MeHee 10 % pacTtBopuMoro B 2 %-Hoit TMMOHHOM KHUCIoTe (oc-
dopa (P,0s5) n mmeTsb ToHKMI ToMoiT (80 % TIpomyKTa JOJZKHO ITPOXOINTH
yepe3 cuTo ¢ auamerpoM stueek 0,18 mm). Ero MoxkHO MCrob30BaTh Kak
OCHOBHOe ynoOpeHHe Ha BceX IMoYBaX, HO OH HaumbOoJjee 3(ppeKTUBEH,
Graromapsl IIETOYHBIM CBOMCTBaM, Ha KUCIBIX JEPHOBO-TTIOA30MCTRIX 1
CephIX JlecHBIX nouBax. Docdariuiak Hellb3sh CMEIIMBATh ¢ AMMOHMITHBI-
MU yI0OpeHUsIMU BO 1M30exKaHKe MOTeph a30Ta B (popMe aMMUaKa.

Tomacmiuak — 4CaO - P,O5 + 4Ca0 - P,O5 - CaSiO; ob6namaer 110-
NoOHBIMU cBoMicTBaMU. I100OYHBIMA MPOOYKT IMpU mHepepaboTKe Oora-
ThIX (pocOpOM UYTYHOB Ha CTajb U KeJIe30 IO IIEJOYHOMY CIIOCO0Y
Tomaca. B MupoBoM npou3BoAcTBe (pochOpPHBIX YIOOPEHUI 3aHUMAET
cylllecTBeHHOe MecTo. Tomaciuiak, MpOM3BOAUMMBIA M3 KEPUYEHCKUX
pya, IPUMEHSIOT B OTpaHMYEHHBIX KOJWYeCTBaX. B HEM HOIDKHO co-
nIepxaTbcsl He MeHee 14 % pacTBopuMOTro B 2 %-HOi TUMOHHOM KHC-
note docdopa (P,0s).

Tepmodochatel — Na,O - 3Ca0 - P,O5 + SiO,. Ilonyuaror criiaBie-
HUEM WM CIIeKaHWEeM pa3MoJioToro (gocdopuTa MM alaTWTa C IIe-
JIOYHBIMH COJISIMU — COIOM MJIW TIOTAIIOM, WX MIPUPOTHBIMA MarHue-
BBIMM CHJIMKaTaMU, a TakKxke ¢ cyabdaTaMu Kauus, HaTpUs U MarHusl.
IIpu 3TOM 00pa3yloTCs yCBOSIEMble PACTCHUSIMM KaJlbLIMEBO-HATpHUeE-
Bbl€ WK KaJblIMEBO-KalueBble (hocdarhl, a TakKe Apyrue gocdarbl u
cuaukodocdarsl.

Tepmodocdarer conepxar 20—30 % TMMOHHOPACTBOPUMOTO (hocdo-
pa (P,0s). Ilo cBoiicTBaM 1 3(h(PeKTUBHOCTU OHU OJIM3KU K TOMACIIUIAKY.
MoryT IpUMEHSITLCS B Ka4eCTBE OCHOBHOTO YIOOPEHMS Ha BCEX MOYBAX,
HO KaK IIeJIOUHBIe YIoOpeHNsT 3P deKTHBHee Ha KUCIIBIX ITOYBaX.

IIlmaBnense MarHumeBBie GocdartTsnl. Ilomygaor
MpH CIUIaBIeHUH ¢ocdopuTa WIKM amaTUTa ¢ CHIMKATaAMU MAarHHS.
Onu comepxat 19—21 % ycBosieMOro JMMOHHOPACTBOPUMOTO ¢docdo-
pa (P,05) u 8—14 % MgO. OcobeHHOo 3G (GeKTUBHBI Ha O€IHBIX MarHu-
€M JIETKMX TeCUYaHbIX 1 CyleCYaHbIX MOYBaAX.

Tepmodocdarsl TakKe MPUMEHSIOT KaK OCHOBHOE ymobOpeHue. Mx
HEeJIb3 CMEIINBaTh C aAMMOHUIHBIMU YIOOPEHUSIMU.

Oo6echropennslii docdar. [TonyyaroT U3 araTurTa myreM o0pPadbOTKU
BOJSIHBIM ITAPOM CMECHU allaTUTa ¢ HeOOJBIINM KOJIUYECTBOM KpeMHe-
3emMa (2—3 % SiO,) npm temmepatype 1450—1550 °C. IIpu 3Tom pas-
pylIaeTcs KpUCTaTmdecKasl pelreTka propanaTuTa 1 yaaiasercs QTop
B ra3o00pa3Hoil popme, a pocdop NEPexXoauT B YCBOSIEMYIO (JIMMOH-
HopacTBopuMyl0) ¢opmy. ObechTopeHHBIN docdaT conepKUT HE Me-
Hee 36 % P,0s, pactBopumoii B 0,4 %-noit HCI. YoobpeHne Herurpoc-
KOITMYHO, He cliexkuBaeTcs. TOHMHA TOMoJia TaKoBa, 4To 95 % mpoayk-
Ta JIOJKHO IIPOXOAUTH Uepe3 CUTO ¢ JruaMeTpoM stueek 0,15 M.

O6ecdTopeHHbIi (pocdat, Tak Ke KaK ¥ TOMACIILIAK, HeJIb3sT CMELH-
BaTh C aMMOHUIHBIMU yIOOpeHUsIMU. ETo MOXXHO TIPUMEHSITh KaK OC-
HOBHOE yIoOpeHMe Ha BceX TUIax MmouyB. Ha JepHOBO-TIOA30IMCTBIX U
YEepHO3EeMHBIX IT0YBaX I10 3(p(PeKTUBHOCTU HE yCTyIaeT cynepdocdarty.
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5.2.2.3. POCOOPUTHAA MYKA

®ochopuTHYIO MYKY MOJIyJaloT pa3MonoM docdopuTta 10 COCTO-
SHUSI TOHKO# MyKu. Dochop B Hell comepKUTCSI B BUAC COCIUHE-
HUI (pTopamaTvTa, rTUAPOKCHUIANATATA, KapOoHaTalaTura, T. €. Ha-
XOIUTCSI B OCHOBHOM B (popMe Tpex3amelleHHOro ¢ocdara Kajab-
st — Caz(POy),. DT coequHeHUs HEe PacTBOPUMEBI B BOJE, CIAOBIX
KHCJI0TaX U C1a00JOCTYITHBI TSl OOJIBILIMHCTBA PACTEHUI.

®ochopuTHasg MyKa HETUTPOCKOITMYHA, HE CJIEKUBAETCS, MOXET
CMEIIMBaThbCS ¢ JIOOBIM ynoOpeHueM, KpoMe u3BecTU. Bhlmyckaercst
yeThIpe copTa (ocopuTHOl MyKH, oOiice comepxaHue docdopa B
pacuete Ha P,Os5 B KOTOpHIX chemylomiee: BuIcIUii copt — 30 %, 1 —
25, Il copr — 22, 111 — 19 %.

st usrorosiaeHust GpochOpUTHON MYKU MOTYT ObITh UCITOJIb30BaHBI
HU3KOIPOLIEHTHBIE (hOCHOPUTHI, HE TTPUTOAHBIE UIST XUMUIECKOM ITe-
pepabotku B cyrnepdocdar. PochopuTHas MyKa — camMoe JeIIeBoe
docdopHoe ynobpeHue.

BDddexkTuBHOCTL (POCHOPUTHOI MYKM 3aBUCUT OT cocTaBa ¢ocdo-
pUTOB, TOHUHBI IIOMOJIa, OCOOEHHOCTE pacTeHUi, CBOICTB IMOYBHI 1
COMYTCTBYIOIINX ynoopeHuii. Moc@opuThl XKeIBaKoBOro Tuma, Golee
MOJIOAbIE C TOUKU 3PEHUs Fe0JIOTUUYEeCKOro BO3pacTa U He MMeEIIne
XOPOILIO BBIPAKEHHOTO KPUCTAJUNIMYECKOTO CTPOCHMS, JOCTYIHEee IS
pacrenuit. [Ipu ux pa3zmosie moaydaroT MyKy, MPUTOAHYIO IJISI HETIOC-
peacTBeHHOTO ynoopeHus. ®ochopuThl 6oJee APEBHETO TMTPOMCXOXKIE -
HUSI, UMEIOLINE KPUCTAIINUECKOe CTPOeHUE, TPYAHOAOCTYITHBI U TI0-
5TOMY HE MPUTOAHBI IJI1 IPUTOTOBIEHUS (OCHOPUTHON MYKH.

DddexkTuBHOCTE (POCHOPUTHON MYKH YBEJIMUYMBAECTCS C ITOBHIIIE-
HUEM TOHMHBI TToMoJj1a. YeM TOHBIIIe YaCTHUIIbI, TeM OOJIbIIIEe X IOBEP-
XHOCTb ¥ COIPUKOCHOBEHHUE C TIOYBOM U JIydllle IIPOUCXOIUT PasioxKe-
Hue (ochHOopUTHONM MYKH IO AECTBHEM ITOYBEHHOU KMCIOTHOCTU A0
YCBOSIEMBIX PACTEHUSIMU COeAWHEHMI. 3HaYeHe TOHMHBI ITOMOJIa IS
noBbIIeHUs 3 (HEeKTUBHOCTH (HOCHOPUTHONM MYKU OCOOEHHO BEJIUKO
Ha TOYBax, UMEIOIIUX HEIOCTATOYHYIO KUCJIOTHOCTD JJISI Pa3lOXKeHUsI
3TOro yaoOpeHHUsl, Ha OIOA30JEHHBIX U BBIIIEIOUEHHBIX YepHO3EMaX.
ITo cranmapty He MeHee 80 % JYacTHIL TOJDKHO TIPOXOIUTH Yepe3 CUTO C
pa3mepoM sdeek 0,18 mM.

JIumip HeMHorue pacteHus: (JIIONWH, rOpYuriia, rpeurxa U 0oT4acTu
acmaplueT, TopoX M KOHOIUISI) MOTYT ycBauBaTh ocgop ¢ochopur-
HOW MYKM IIpM HEUTpaJbHOM peakiiyd IOYBEHHOI'O pacTBoOpa, T. €.
0e3 mpenBapUTEIbHOTO Pa3JIoKeHHUs ee MOoMA IeWCTBHEeM ITOYBEHHOM
kuciotTHocTu. B maboparopuu . H. [IpsgsHuIIHMKOBa ObLIO YCTaHOB-
JICHO, UTO KHUCJIbIe BBIIEJCHUS] KOPHEH JIIOMMHA CUJIBHO MOIKUCIISIOT
MOYBY, OKa3bIBas pacTBOpSOIIee NEHCTBHE Ha TpeX3aMelleHHBIH
docdar u crmocoOCTBYS ero nmepeBoay B ycBosiemyro ¢popmy. Mccaeno-
Banug ®. B. YupukoBa moka3ajiu, 4To Y paCTeHHUI, CITOCOOHBIX YCBaN-
BaTh pochoput, cootTHoieHrue CaO : P,Os B 3051¢e Oosbiiie 1,3, a 'y pac-
TeHUI, He CIIOCOOHBIX €TO yCBauBaTh, — MeHbIIe 1,3 %. 3HaYUTEIbHO
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OoJiblliee TOTPeOIEHWE PACTEHUSIMU KaJIbliMs MO CpaBHEHMIO ¢ hocdo-
pOM TIpUBOOUT K OOCTHEHUIO ITUTATEIBLHOU Cpedbl KajlbLMEM, B pe-
3yJabTaTe yero objerdaetcs nepexon Caz(PO,), B ycBosieMyto hopmy.

BoabiIMHCTBO pacTeHU — BCe 3J1aKM, JIEH, CBeKJia, KapTodeab —
MOTYT HCIIO0JIb30BaTh (POCGHOPUT TOIBKO MPHU OINpPeaeIeHHOM KUCIOT-
HOCTHU TOYBBI, JOCTATOYHOI MJIsI ero pasioxeHus. ITosaToMy Ha mo-
YBaX ¢ HEUTpaJbHOU peakmueil (0OOBIKHOBEHHBIC, TUIMMIHEBIE M FOXK-
HbI€ YepHO3eMbl) IpUMeHeHHEe (HOCHOPUTHON MYyKH Ma1o3(PheKTUB-
Ho. Ha KMCIBIX HepHOBO-TIOA30JUCTBIX M CEPBIX JICCHBIX ITOYBAX,
KpacHO3eMax M BBIIICJIOUYEHHBIX YepHO3eMaxX OHA MOXET He YCTYyMaThb
cynepgocdary.

B paznoxeHnu ¢ochopUTHOM MYKHM y4acTBYeT HE TOJBKO aKTUB-
Has, HO U MOTeHUMaJIbHAsA KUCIOTHOCTh. Iloa BAUSHUEM IMTOYBEHHOM
KHUCJIOTHOCTU (pocopuTHas MyKa TTpeBpalllaeTcsl B YCBOSIEMbI pacTe-
HusMu CaHPO,. MccnenoBaHus moka3aiu, 4TO Ha MOYBAX, UMEIOIIUX
TUAPOJUTUYECKYIO KMCIOTHOCTh MeHee 2—2,5 mr - 3kB/100 1, paszino-
XKeHue GocHOopUTHON MyKU MPOUCXOAUT cJiabo U 3¢hGEKTUBHOCTD €€
o4yeHb Hu3Kasi. Yem Oosblle TUAPOJUTUYECKAS] KUCIOTHOCTb, TeM
BhbIlIe 3pheKTUBHOCTh (pocopuTHO Myku. OmHaAKO neiicTBue ee 3a-
BUCHUT HE TOJBKO OT BEJIMYMHBI KMCJIOTHOCTU TMOYBBI, HO I OT €MKOCTH
MTOTJIOLIEHUS M CTEIeH! HACBIIIEHHOCTH OCHOBaHUsMU. Ilpu ogHOM 1
TON Xe TUAPOJIUTUYECKON KUCIOTHOCTU AecTBUE (ochopUuTHOMI
MYKH TE€M BBIIIE, YeM MEHBIIIE EMKOCTb OOMEHHOTO ITOTJIOIICHUS KaTHh-
OHOB MOYBHI (puc. 11).

Jlo3y pocopuTHOI MyKM yCTaHABJIMBAIOT TAKXKE B 3aBUCUMOCTH OT
KHUCJIOTHOCTU MOouYBBl. Ha cuiabHO- U cpeaHekucabix nmouysax (pH S5 u
MeHee) MOXXHO BHOCHTD Ty K¢ 103y (ocHOPUTHOI MyKH, UTO U CYTIep-
¢ocdara, a Ha c1abOKUCIBIX — IBOMHYIO U Jaxe TpoliHyoo. Ha mpous-
BECTKOBAHHBIX IMMOYBaX 3(D(HEKTUBHOCTD €€ CHIDKACTCS.

DochopuTHYIO MYKY TIPUMEHSIOT KaK OCHOBHOE yIOOpeHHe, BHO-
CUTh €€ JIydllie 3a01aroBpeMeHHO, C OCeHM, 00s13aTelIbHO C INIyOOKOM
3anekoi mmox rryr. Haubosee 3¢peKTUBHO BHECEHHE €€ BMECTE C Ha-
BO30M B I1apy MO O03UMBIE KYJIbTYPhI, a TAKKe IO IPOIIalIHbIe — ca-
XapHYIO CBEKJIy, KapTodesb, Ky-

Kypysy wuzap. IlonoxurenbHoe 107 | feicmBue goco-
neiictBue (pochOopUTHOM MYKU 3 puUma He Huxe
- b | cynepgpocpama
POZIOJIKACTCSI HECKOJBKO JIeT. 3 gf H,=3+0,1T

YeMm OosblIIEe 1033 3TOTO yI00Ope- - i
HUSI, TEM 3(1)(1)eKTI/IB}Eee U mpo- 8 II
JOJKUTEJIBbHEC €TI0 J€UCTBUC. : |

= !

)

X

°

© | H,=2,5

X 2y Docgpopum ¢
Puc.11. Cxema 3aBHCHMOCTH JeiiCTBHS T He dedcmByem
docdopurHoii MyKH OT THAPOIUTHIECKON b
kuciotHoctn (H,) m eMKocTH 00MeHHOro 10 20 30 40 50
norjomenusi kKatuoHos (T) T, m2-3x8 Ha 100 ¢ nowBer
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J1st yBeIM4eHUsI cofepKaHUs MOABUXKHOTO (pochopa B KUCIBIX IT0-
YBax MPUMEHSIOT gocghopumosanue — BHECEHUE BBICOKUX A03 (dhocho-
putHO# Myku. [Ipr 3TOM OMHOBPEMEHHO JOCTUTAIOT HEKOTOPOTO CHU-
XKeHUsI KUCIOTHOCTU ouBhl. DochoprToBaHrE KUCIBIX TOYB — OIUH
13 OCHOBHBIX TEXHOJOTMIECKUX JIEMEHTOB PabOT IO KOMIUIEKCHOMY
arpoXMMMU4YecKoMy OKyJabTypuBaHuio nojeit (KAXOIT).

OnTuManabHOE coiepkaHue MTOABKHBIX (opM docdopa B nepHO-
BO-TIOA30JIMCTBIX M CEPBIX JIECHBIX MIOYBAX MPU BBIPAIIIMBAHUU KYJIBTYP
B IIOJIEBBIX 3€PHOTPaBSIHBIX CEBOOOOPOTax cocTapiseT okKoyuo 200 mr
P,0Os/kr mouBsI, B 3epHOMNponamHbix — 250, B oBOIIHbIX — 300 Mr/KT.
Ha BeIIieIoueHHBIX YepHO3eMaX IO IOJEBbIMU, 3€PHOIIAPOBBIMM U
3EPHOIIPOTAIIHBIMU CeBOOOOpOTaMU (ocdaTHBIM YPOBEHb 1Ie1ec0o00-
pasHo goBoauTh A0 150—200 Mr P,Os/Kr mouBBl, a B KOPMOBBIX U
OBOIIHBIX ceBoobopoTax — a0 200—300 mr/Kr.

s noseiieHus coaepxanust P,Os Ha 10 MI/KT MOYBBI B TaXOTHOM
ropu3oHTe (B uHTepBasie S0—300 Mr/Kr) He0oOXOAMMO BHOCUTh B BUE
dochopuTHOIt MyKH cieayroliee koauuectBo P,Os (Kr/ra): Ha AepHO-
BO-TIOJ30JIMCTHIX TIOYBAX B 3aBUCUMOCTH OT TPaHYJIOMETPUUECKOTO CO-
craBa — 60—120, Ha ceprIx JiecHbIX — 70—140, Ha OIMOA30JEHHBIX U
BBIIIIEIOUEHHBIX YepHO3eMax — 90—120.

5.2.2.4. BAJIAHC ®OC®OPA B 3EMJIEAE/TMN POCCUN. MYTU
MOBBIWEHUSA 3®PEKTUBHOCTUN ®OCPOPHbIX YOOBPEHUI

INonaBnsionias 4acTb MOYB CEJIIbCKOXO3SMCTBEHHOTO MCIIOJIb30Ba-
HUS B HaIlleH CTpaHe OTIMYAETCS HEAOCTATOYHEBIM COACPKaHUEM 1O/~
BUXKHOTO (hbochopa. MHOIo MaxoTHBIX TTOYB ¢ HU3KOM 00ecreyeHHOC-
ThiO (hochopoM B Cubupu, Ha JlansHeM BocTtoke, Ypane u CeBepHoMm
KaBxkase. HuskuM copepskaHneM MMOABIDKHOTO (hocdopa XapaKTepr3y-
10TCsl Kuciible TouBbl HeuepHosembsi. [TorpeOHOCTh B (hochOpHBIX
yIOOpEeHUsIX BO3pacTaeT B YCJIOBUSIX JOCTATOYHOW 0OECIeYeHHOCTU
aszoroM. Ha xopoliio ryMycrpoOBaHHBIX ITOYBaX HEAOCTATOK pochopa —
HepeaKo OCHOBHOI (paKToOp, OTpaHUMYMBAIOIINIA POCT YPOXKAMHOCTU U
HE MO3BOJISIONIMIA MOJYYUTD IMOJHYIO OTHa4y OT APYTUX BUIOB yaoOpe-
Huil. ®ochopHbIe yOOOpPeHUsI He TOJbKO IOBBLIIIAIOT YpoXal, HO U
BJIUSIOT Ha KayeCTBO IPOMYKIIMU (TOBBIIIAIOT COAepKaHWe Oesika B
3epHE, CaXapUCTOCTh KOPHEIJIOMOB CaXapHOW CBEKJIbI, KpaxMmajuc-
TOCTh KJIyOHEU KapTodes), COCOOCTBYIOT YBEJIMUYEHUIO n0Ju 6000-
BBIX KOMITOHEHTOB B TPaBOCTOSIX M COAEpsKaHMS Oellka B CEHE M TTacT-
OMIITHOM KOpPME M T. II.

Vcunenne dochopHOro MUTAaHUS CITOCOOCTBYET ITOBBILICHUIO 3M-
MOCTOMKOCTH PAaCTeHWIA, YCKOpsIeT WX pa3BUTHE M co3peBaHme. Tak,
oA, BIMsTHUEM (PoCcOPHBIX YIOOPEHMI CPOKH CO3PEeBaHMST 36pPHOBBIX
KYJIBTYP COKpaIllaloTcs Ha 5—6 IHeii, 4TO 0COOEHHO BaxKHO IIJIST paiio-
HOB C HEIMPOAOKUTEIBHBIM MEPUOIOM Beretaluu pacteHuii. doc-
dopHbIe yTOOpeHUSI OrpaHUYMBAIOT OTPUIIATEIBHOE NEMCTBUE 3aCyXH
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Ha pacTeHMsI, CHIKAIOT KO3 uLeHT BogonoTpedaeHus. I1pu onTu-
MaJIbBHOM (DOoCc(OpPHOM MUTAHUM PACTCHUS JIyUIlle YKOPEHSIIOTCS, Y HUX
pa3BuBaeTcs 6oJiee MOIIIHAS KOpHEBas CUCTEMa, YTO TaKKe ITOBEHITIAET
X MOPO30- 1 3aCYyXOYCTONINBOCTb.

ITpumeHeHne ¢GochOpHBIX yIOOPEeHUIX — eAMHCTBEHHBIN MYyTh IO-
MOJTHeHMSI 3aracoB (pocdopa B IToYBe M o0ecriedyeHUs 6e31ePUIIUTHOTO
OayaHca 3TOTO 3JIEeMEHTa B Xo3sgiicTBe. HamoMHMM, YTO OCHOBHAast
YacTb HOTPEOJIEHHOTO pacTeHUsIMU (pochopa OTUYKIAECTCS U3 XO3SI-
CTBa C TOBApHOI MPOAYKIMEH 1 JUIIb YAaCTUYHO BO3BpAIllaeTCs B I1O-
YBY C MOXHUBHBIMM OCTaTKaMHM U B COCTaBE MECTHBIX OpPraHMYEeCKUX
yIOOpEeHUIA.

Dochop BogopacTBOpUMBIX (GOPM yIOOPEHUN CUIIBHO 3aKpeTLs -
eTCs MOYBAMU Y MMeeT HU3KMI KO3 GUIIMEHT UCIIOIb30BaHUsI pac-
tennstMu. U3 cymepdocdara B rog BHeCEHUS pacTeHUSIMU UCITOJb-
3yetcs B cpenHeM 15—20 % docdopa. [Ipu BHeceHUn ymoOpeHUs
JIOKQJIbHO — B PSIAKY MPU MOCEBE U TTOcaaKe KyIbTyp — KodhhHIIN-
eHT ycBoeHUs ¢docdopa pacTeHUsiMmu Bozpactaet B 1,3—1,5 pasza. 3a
poTtauuio ceBoobopoTa (7—9 neT) ucnojb3oBaHue dhochopa ynodope-
Hus coctaBigeT 40—50 %, ocTaabHOE KOJIMYECTBO BHECEHHOTO (DOC-
¢opa cBI3BIBACTCA B YCBOSIEMBIX U B TPYAHOMOCTYITHBIX IJISI pacTe-
Huii ¢popmax. M3 opraHnuecKux ynoopeHuil B ToJ BHECEHUS yCBau-
BaeTcst 25—30 %, a 3a 7—9 ner — 10 50 % comepxkalerocss B HUX
dochopa. CrnemoBareabHO, I MNOJAYyUYeHUs TJIaHUPyeMOil pubas-
KM ypoxasg HeoOXOOMMO BHOCUThH He MeHee ueM B 2 pasa OoJblie
docdopa c y1oOpeHUSIMH, YeM BEIHOCUTCS €T0 C XKeJlaeMOoi mpuban-
KO ypoxKas.

Ha c1abookynbTypeHHBIX TOYBaxX BHeCceHUE pocdopa B ITOYBY A0~
SKHO TIPEBEIIIATD €TI0 BHIHOC C YPOKAEM CEIbCKOXO3TMCTBEHHBIX KYITh-
Typ B 1,5—2,0 pa3a, a Ha xopouIo obdecredeHHBIX (pochopoM ITOUYBax
JMTOCTAaTOYHO KOMIIEHCHPOBATh €ro BBIHOC C ypoxkaeM. B orinmume ot
azora (pochop NpakTUYECKN He BHIMBIBAETCS M3 ITOYBBI, HE CYIIIECTBYET
Takke Tra3000pa3HBIX MOTepb 3TOro 3jeMeHTa. OCTaTOYHBbIE KOJIUYe-
cTBa pocdopa ynodpeHus MOIOJHSIOT 3aIlac ero B IIOYBE, a TaKXKe Ja-
CTUYHO MOTYT UCITOJIb30BAaThCsl PACTEHUSIMU U JEHCTBYIOT ITOCTETIEHHO
Ha IPOTSLKEHUU MHOTHX JIeT. YOBUIb pocdopa B 3eMiieae/ Ny CBsI3aHa
HE TOJBKO C BBIHOCOM €ro ypoXasiMH, COPHOM pacTUTEIbHOCTBHIO, a
TaKKe W DPO3NMOHHBIMU TMpoleccaMi. [locTyruieHre ero B ITOYBY IIPO-
WCXOOUT C MUHEPATbHBIMU M OPTAaHWYCCKUMH YIOOPEHUSIMU, a TaKKe
C CeMEHaMM.

J1st oTydyeHNsT BEICOKUX M CTAOMIILHBIX ypOXaeB, COXpaHCHUS
¥ TIOBBILICHUS TUIOAOPOANS ITOYB MHTEHCUBHOCTD OanaHca ¢ocdo-
pa (T. e. CTeNeHb MPEBBIIIEHUST ITPUXOTHON €ro YacTH Haa pacXo-
HOI, BbIpaxk€HHasl B IPOIEHTAaX) JOJXHA COCTAaBJISAThH IJIS JIECO-
crermHo# 30HBI 150—200 %, a crermHoit — 200—250 %. ®akTtuuec-
Kasi MHTEHCUBHOCTb OajnaHca pocdopa B 3eMiieaeInd Ha TePPUTO-
puu eBpOIeiCKOl YacTU CTpaHBl U B 1LieJoM 1o Poccuu npuBeaeHa
B Tabauie 40.
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40. IuHaMuKa MHTEHCHMBHOCTH OajiaHca ocdopa B 3emienelnd HA €BPONEACKOH YacTH
cTpanbl 1 B 1ejioM no Poccun, % (no aannsiv [IMHAQO; Cerues, 2000)

CeBepHbIit 340 550 490 640 220
CeBepo-3amnagHblit 440 680 640 640 140
LleHTpanbHbII 260 400 430 430 80
LenTtpanbsHo-YepHO3eMHBbI 110 150 190 260 70
[ToBOJIKCKUI 70 90 120 210 60
Cesepo-Kaskasckuii 110 140 150 250 50
Poccuiickast Deneparus 130 170 210 290 20

Cucrematuueckoe IIpUMEHEHUE BoO3pacTarliuX a03 (ochOpHBIX
ynoopenmii B Poccun ¢ Havana mHTeHCMBHOM XxuMu3auuu 10 1990 r. He
TOJILKO YCTPAHUJIO OTpULIATEIbHOE AeiCTBUE HemocTaTKa (ocdopa Ha
YPOXaHOCTh CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp, HO W 00eCcIeuyusio
cHixenre Ha 40 % noau MaXOTHBIX MOYB C HU3KUM COACpKaHHEM
NnoaBMXKHOTo docdopa. B To ke BpeMsl Ha 3HAYMTEIbHBIX ILIOLIAMSIX
nauHu, ocobeHHo B HeuepHo3eMHOI 30He, MPOA0JIKAIN BHOCUTD BbI-
cokue 1036l pochOpHBIX yIOOpEeHUI TaM, TAe CoAepKaHUE MTOIBIXKHO-
ro ¢ochopa yxe npeBLICWIO ONTUMAaJIbHBIN YPOBEHb U HAOII0IAI0Ch
3acdoctaunBaHue MMouB. [1py MOBBIIEHUN COAEPXKAHUS MOABMXKHOTO
¢ocdopa B MmouyBax BbIlIE ONTUMAIBHOIO YPOBHSI OTAaya OT BHOBb
MPUMEHSIBILIMXCSI yAOOPEHUI CHUXadach, HO CO3[aBajiCsl OTNpeae/eH-
HbII 3amac docdopa mas yBeJIMYEHUS] MPOAYKTUBHOCTU PacTeHUI B
MOCEAYIOIINIA TTepUo.

B ycnoBusix, korga rnocraBka MMHepaJbHbIX YA0OpEeHU U BHECEHNE
MECTHBIX OPraHMYECKUX YIOOPEHUI pPE3KO COKPATUIUCh, TPUMEHEHUE
dochopHBIX yIoOpeHUiA He MOKPBIBAeT Jaxke BhIHOC (pocdopa ¢ ypo-
XKasiIMU CEJIbCKOXO3SMCTBEHHBIX KYJbTYp, COPHOW PaCTUTENbHOCTHIO U
MOTEPU €ro 3a CUET SPO3UU MOYB. B 3TUX 0OCTOSATENILCTBAX OTPOMHYIO
pOJib UTrpaloT MPaBUJIBHOE MPOTHO3MPOBAHUE MOTPEOHOCTU U CTPOTO
IuddepeHIMpoBaHHOe MpUMeHeHUe (PochOpPHBIX yIOOpeHUd ¢ ydye-
TOM (haKTUUECKON X 3(PHEKTUBHOCTU U Pe3yJbTaTOB arpOXUMHUYECKO-
ro oocienoBaHus OYB. MHCTUTYThHI arpOXMMUYECKOTo Mpodus 1 ar-
poxuMMUecKasl cliy>kba HaydHO OOOCHOBBIBAIOT U YCTaHABIMBAIOT OIl-
TUMAaJIbHbIE YPOBHM COAEPXKaHUS MOABUXKHBIX (pocaToB B mouBax, a
TaKXe J03bl yIOOpeHUli, pa3padaThiBalOT TEXHOJIOTUM UX pallOHANb-
HOTO, 3KOHOMUYECKU 3(PPEKTUBHOTO U 3KOJOTMYECKH Oe30MacHOro
MPUMEHEHNMS B 30HaJIbHBIX cucTeMax 3emienenus. [1pu octpom nedu-
LIMTE yOOOpeHMId MOJKHBI OOECIeuMBaThCsl BBICOKAs OKYMNaeMOCTh
KaXI0ro KWjaorpaMmMa Mx AEMCTBYIONIETO BEIIECTBA I1OJIy4YaeMON Mmpo-
IyK1Men, HanboJjiee TOJHOE MCIOJb30BAHUE TUTATEJIbHBIX BEIIECTB
pacTeHUSIMMU.

C 3TUX NO3ULINI caMbIii 5KOHOMHBIN U BBICOKO3(P(MEKTUBHBIIN MIPU-
€M HCIIOJIb30BaHUSI BOAOPACTBOPUMBIX (hOCHOPHBIX YIOOpPEeHUI —
psIIKOBOE (JIOKaJbHOE) MX BHECEHME TIPU MOCEeBE U MOCaIKe CETbCKO-
XO3SIACTBEHHBIX KYJAbTYp. JJIsl 3TOro 0OBIYHO MPUMEHSIOT cyrnepdoc-
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dar, a mpu 60Jiee BLICOKOM COIep:KaHMM MOABMXKHOTO ocgopa B Io-
YBe JIy4llle MCIIOJb30BaTh aMMOMOC U ApyThe KOMIUIEKCHbIE yao0pe-
Hus. [Tpu 1oKanbHOM CIIOCOOE BHECEHUSI CHUXKAETCS] XUMUYECKOe CBSI-
3pIBaHUe (pochopa U OH NMpUOIMKAETCS K KOPHEBOUM CUCTeMe pacTe-
HUI, 9TO oOecreunBaeT MOBBIIIeHNE KO3(MDGUIINeHTa NCITOIb30BaHUS
docdopa ynobpeHus Ha 5—8 % U yBeJIM4eHNE ypoKasl II0 CPaBHEHUIO
¢ pa3dpPOCHBIM BHEeCEHMEM. BHeapeHue JIOKaJIbHOIO JIEHTOYHOTO CIIO-
coba BHeceHus (pocOpHBIX BOOOPACTBOPUMBIX YIAOOPEHUIA 10 IToceBa
CHEP>KMBAET HeXBaTKa CIELIMATbHbBIX MAIIIMH.

B 3acyluiuBEIX YCIOBHUSX 0cO00€ 3HaUYeHME MMEET I1yOoKast 3aae-
Ka OCHOBHOTO (poc(OpHOro yao0peHusl.

BaxHbiii pezepB moBblIeHUST 3(PPEKTUBHOCTA BOAOPACTBOPUMBIX
¢ochopHBIX yIoOpeHMIT Ha KUCIIBIX TT0YBaX — M3BECTKOBAHME.

PammonansHoe pa3menieHre PocOpHEIX yIOOpEeHMI B CEBOOOOPO-
Te oOecIeynBaeT JIydlllee McIojb3oBaHue gpocdopa. YcBoeHme ero pa-
CTeHUsIMU, 3(PEPEKTUBHOCTh YAOOpeHUN M OCTaTOUYHBIX (hoccaToB B
MOYBE BO3pacTaloT Npu cOATaHCUPOBAHHOM CHAOXEHUU APYTUMMU dJie-
MEHTaMHU MUTaHUSI, B TOM 9HCJIe MUKpodJeMeHTaMu. B cBoto odepenn,
onTuMalibHOe cHaOXeHue pocdopom moBbIiIaeT 3(pPEeKTUBHOCTD APY-
TUX YIOOpEeHUIA.

TpymHOCTH B BOCCTAaHOBJICHUM M HapalllMBaHWM MPOU3BOACTBA IMPO-
MBILIJIEHHBIX (POCHOPHBIX YIOOPEeHU, HAIMUKME OTPOMHBIX TUIOIIAACH
O6eqHbIX ¢pochopoM MOYB, HEAOCTATOUHBIM YPOBEHDb ITOCTABOK U IIPU-
MEHEHUS yIoOpeHUl B CTpaHe IPUAAI0T 0COO0YI0 BaXXHOCTDh PEIICHUIO
npobneMnl ¢ocdopa B 3emiueneann. OueBuaHa HEOOXOIMMOCTb Hau-
OoJiee pallMOHAJIBLHOTO MCHOJb30BAaHUS MMEIOIIUXCS pecypcoB (oc-
GOpHBIX yITOOPEeHMIA, COBEPIICHCTBOBaHUS X accopTnMeHTa. [ToMrMo
amMmooca, He0OX0IMMO YBEJIMUUTD MTOCTaBKU cynepdocdata ajs1 psii-
KOBOTO M OCHOBHOTO BHECEHHSI, a TaKXe CyXOro TYKOCMEIIEHUS.
IIpeacTout paciimpuTh aCCOPTUMEHT coaepKaiux ¢pochop KOMILIEK-
CHBIX, TBEPIABIX U XMIKUX yHnoOpeHui. OTeuecTBEHHOW MPOMBIIILIEH-
HOCTBIO ObLIa OCBOEHA TEXHOJIOTHUS MOJYYSHUSI BBICOKOKOHIICHTPUPO-
BaHHBIX yIOOpPEeHUI Ha OCHOBE cynepdocdopHOi KUCTOTHI (COAEPXKUT
o0koJ10 75 % P,0s), KoTophle Ha KapOOHATHHIX ITOYBaX 3¢ deKTuBHEE
CTaHJIAPTHBIX (POPM.

Llenecoobpa3HO uCHOJIb30BaHUME B Halllell cTpaHe (PochOpHBIX
yIoOpeHuld Ha OCHOBE HETIOJIHOM KUCIOTHOM TepepaboTku (ocdaTos.
K HuUM oTHOCHUTCS yXe HaMeuaBIIWiics K MPOM3BOACTBY cynepdoc ¢
comepxxannem 37—38 % P,0s, B ToM umcie okono 60 % B BomopacTBo-
pumoii popme. ITpor3BoACTBO 3TOro ynoOpeHUs MO3BOJIUT HE TOJIbKO
COKOHOMMUTDH CEPHYIO KUCJIOTY, MMOJIydaTh YI00peHre ¢ XOpolnuMu pu-
3MKO-MEXaHNYECKUMU CBOMCTBAMH, TT0 3(P(PeKTMBHOCTH OJIM3KOE K
cynepdocdary, Ho ¥ UCIIOJIb30BaTh (hOCHOPUTHI, MATOIIPUTOIHBIC IS
HEMOCPeACTBEHHOTO IToJydeHUsT (pOoCcHOPUTHOM MYKHU.

B coBpeMeHHBIX YCIOBUSX BAXKHOE 3HAUCHUE UMEIOT arpOXUMHUYeC-
Kasi M 9KOJIOTMYecKas OLIEHKM, a TaKKe OpraHu3alvs IpOM3BOJCTBA
dochopuTHOIt MyKM Ha OCHOBE MECTHBIX, MAJOIPUTOAHBIX IJIS IPO-
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MBbIIIIEHHO mepepaboTtku, docdoputoB (ux B Poccum 6omee 200).
MectHast hochopuTHasE MyKa 3HAUYUTENBHO IEleBlie, TPAHCIIOPTHBIC
pacxonbl Ha €€ JOCTaBKy HMKE, a 10 3(PPEKTUBHOCT OHA MOXKET HE
yCTynaTh MPOMEBITIUIEHHOMY yIoOpeHwmIo. [1p1 OTCyTCTBMM arpo3KojIo-
IMIeCKUX TTPOTUBOIOKA3aHUM MECTHYIO (POChHOPUTHYIO MYKY MOXKHO
HCTIONIB30BATh HETTOCPEACTBEHHO JJTSI BHECEHUS B KHCIIBIC TTOUBBI M JUTSI
KOMITOCTHPOBAHUSI C HABO30M U IPYTUMHU OPTaHNIeCKUMHU YIOOPEHMS -
Mu. Pa3paboTKy M pa3Moa MECTHBIX arpopyd MOXKHO OCYIIECTBUTH B
KOPOTKME CPOKM C MUHUMAaJbHBIMHU 3aTpaTaMM 3a CUYeT OpraHu3alluu
MEJIKUX MPEeINpUATHiA, Kak 3To caenaHo B TaTapcraHe u Xakaccuu Ha
6aze pocdopuroB CloHAIOKOBCKOro U O0JaIKaHCKOTO MECTOPOXIE-
HUI.

5.2.3. KAIMMHBIE YAOBPEHUA

B moBbIIeHUM ypoxkaeB CeNbCKOXO3SIMCTBEHHBIX KYJBTYp M yIyd-
IIEHUM KayecTBa MOoJyJacMoi MPOAyKIIMU HapsILy ¢ a30THBIMU U (oc-
opHBIMU yIOOpPEHUSIMU BaxkHasl POJb MPUHAMIEKUT MUHEPATbHBIM
KaJIMMHBIM yaoopeHusiM. MIX npuMmeHeHue HauboJjiee 3¢ (HEeKTUBHO Ha
MOYBax JIETKOTO TI'PaHYJIOMETPUYECKOIO COCTaBa M Ha TOPMSIHUCTHIX
MOYBax C HU3KMM cojepKkaHueM Kaius. Ha npyrux moyBax ¢ BBICOKH-
MM BaJIOBBIMM 3aITacaMi KaJIusI HAMOOHOCTDb B KaJTMMHEIX YIOOPEeHUSIX
BO3HMKAET IPH BO3ACIBIBAHUN TOTPEOISIOMMX OOJBIITOe KOJTMISCTBO
KaJaus KyJIbTyp — KOpHe- M KIIyOHETUIOOOB, CUJIOCHBIX M OBOIIHBIX,
MTOACOJTHEUHUKA M IPYTUX, OCOOCHHO TPU HU3KOM YPOBHE IpHMEHEe-
HUS HaBO3a W WHBIX OPTaHWYECKUX YIOOPEeHUIA.

DDDeKTUBHOCTh KATUIHBIX yIOOPEHUI BCerga BhIILIE MPU JOCTa-
TOYHOM 00€CIeYeHHOCT! pacTeHUI APYTMMU OCHOBHBIMM 3JIEMEHTa-
MM TIUTaHus. B aToM ciydyae Gojiee 4eTKO IPOSIBISIETCSI TaKkKe I0JI0-
JKUTEJbHAsI pOJIb Kajvs B MOBBIIIEHUU YCTOMYMBOCTH PACTEHUM K He-
0JIarONPUSTHBIM TIOTOAHBIM YCJIOBUSIM, K TOPaXEHUIO OOJIE3HSIMM U
MOBPEXACHUIO BPEAUTEIISIMU.

71t mpon3BOACTBA KATMIMHEBIX YIOOPEHMI UCTIONB3YIOT IPUPOTHEBIC
MECTOPOXACHUS KaAIMIHBIX coneii. Ha Teppuropun Poccun Haxomutest
KpYITHEHIIIee MEeCTOPOXICHNE XJIOPUCTBIX KAJIMHHBIX coyeil — Bepx-
HekaMcKkoe (Conrkamckoe — bepesHsikn).

B 1986—1990 1T. cpemHeromoBoil BHIMYCK KAJIMHHBIX YIOOPEHU B
Poccunt coctasnsn 4,5 MaH T 4. B. (B pacuere Ha K,0), B 1993—1996 1T.
OH COKpaTwiIcs A0 2,5—2,7 MJIH T, a 3aTeM CTaOMIM3UPOBAJICS Ha YPOB-
He 3,5—4,0 MaH T. 3arpy3Ka IMpou3BOACTBEHHBIX MOIIIHOCTEN 00ObeAu-
HeHuil «Ypankanuit» u «CHIbLBUHUT», paboTalolux Ha 6a3e Bepxne-
KaMCKOI'O MECTOPOXKIEHMS, COCTaBJIIET B HACTOSIIEEe BpeMsl MeHee
50 %, 3HauuTeNbHAs o npoaykKuuu nocrapisercas B CHI u B mpy-
rue cTpanbl Mupa. [IpearnpusaTis BbITyCKAIOT IpaHyIMPOBAaHHBIC U He-
MBIISIINE (OPMEI XJIOPUCTOTO Kannst. OCBOEH BEITYCK XJIOPHCTOTO Ka-
JIUSI C pa3IMYHBIMUA MUKpogoOaBKamMu (LIMHK, Mellb, 00p), KaJIUHOMN
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CEJINTPBI, a TAKXKE CIOXHOTO KaJTMMHO-MarHMeBOTO yAOOpEeHUS U aM-
MOHMEBOW KaJMMarHe3uu. XJIOPUCTBIA Kaluil UCIIOJIb3YIOT B KaueCTBe
COCTaBHOM YacTH TSI MPOMU3BOJACTBA LIEJOTO Psila KOMITJIEKCHBIX MU-
HepaJbHbIX YIOOPEHUI, a TpaHyIMPOBAHHBIN XJIOPUCTBIN KaIuii — 1181
CMEIIaHHbBIX, COAECPXKAIINX BCE TPU OCHOBHBIX 2JICMECHTA ITMTAHUSI.

Heo6xonmMo OTMETUTh, YTO BBIITYCKAeMbIN XJIOPUCTBIM Kaluii Ha-
XOIWT TPUMEHEHNWE B TEKCTWIBHOM, CTEKOJbHOM, MBLIOBAPEHHOM,
(apMaleBTUYECKOM, LIEJUTIONIO3HO-0yMaXKHOM, KOXKEBEHHOW M APYrUX
OTpACJISIX TIPOMBILIUIEHHOCTU, 4 TAKXKE B METAJUTYPTUAU, TIMPOTEXHUKE U
¢ortorpadpun.

5.2.3.1. MPOMbIUWJIEHHBIE KAJIMWHBLIE YOOBPEHUA

Xnopucteiii Kammii (ximopun kanust), KCl. BEICOKOKOHIIEHTpUPOBaH-
HOE BOIIOPAaCTBOPHMOE yIoOpeHue, coaepxaiiee He MeHee 60 % 1. B. (B
pacuere Ha K,0). Ero monyyaior u3 CUILBUHUTOBOI pyabl BepxHe-
KaMCKOT'0 MECTOPOXKIECHUsI, TOOBIBAEMOI TTOI3eMHBIM CIIOCOOOM C TITy-
6uHbI 100—200 M. MOIITHOCTh OCHOBHOT'O CMJILBUHMTOBOTO TOPU30HTA
oT 7 1o 40 M. J1oObIya pyabl (paKTUUECKU TTOJTHOCThIO MEXaHU3UPOBaHa.
Hcnonb3ytoTcsi BBICOKOMPOM3BOAUTEIbHBIE KOMOAHBI B KOMILIEKCE C
OyHKepaMU-MeperpyKarejisiMui 1 CaMOXOJHBIMUW BaroHamu, a 3aTeM
TpaHCIOPTHBIE KOHBeephl U MoabeMHUKU. Ha oboratutenbHbIX (had-
pUKax JJs TOJIydeHUS XJOPUCTOrO  Kajausl U3  CUJIbBUHUTA
(nKCl1 - mNaCl, comepxur 17—40 % KCl u 60—80 % NaCl) nucronb3y-
0T B OCHOBHOM (JIOTAaLIMOHHBIN cioco0 otaeneHust KCI u3 pasmoro-
toit mopoabl. st ornenenus KCl or NaCl K nyabne U3 pa3MoJiOTOrO
CWJIbBUHUTA NO0ABJISIIOT TTOBEPXHOCTHO-AaKTUBHBIE BelecTBa ((haoTo-
peareHThbl), KOTOpbIe aacopOMPYIOTCS TOJBKO Ha MOBEPXHOCTH 3epeH
KCI. I1lpu "HTEHCUBHOM MPOAYBKE KPUCTAILIBI €r0 BCILIBIBAIOT, a KPU-
cramabl NaCl ocenator. @noTallMOHHBIA XJIOPUCTBIN KAJTUil UMEET BU
KPYHHBIX €CTeCTBEHHbBIX KPUCTAJJIOB PO30BOTO 11BeTa. PeareHThl, yaep-
>KaHHbIe ToBepxHOCThIO KpucTtajia KCI, pe3ko yMeHbIIaloT I’MIrpoCcKo-
MUYHOCTh U CJIEXMBAeMOCTb ynoOpeHusi. KoHeuHblil MPOAyKT coaep-
xut 95 % KCIl.

ITponoskaloT UCTIOIB30BATh U CTaphle, OoJjiee IHEPrOeMKHUE, CUCTE-
MbI TIOJTYYEHMSI TaTypruyeckoro XJIOpUCTOro Kajus IyTeM o0paboTKu
PYIBI TOPSTYMM IIIEJIOKOM C TIOCJIEAYIOINM pa3aejeHUueM coieil 61aro-
Iapsl pa3IMyHOM pacTBOPUMOCTU OT TeMmepatyphl. Ilonydaemblii Oe-
JIBIA METKOKPUCTAUIMYECKUI MpoAyKT, comepxkammii 95 % KCl, npu
XpaHEHUH CUJIBHO CJIEXXKUBACTCSI.

I'panynsaumst GIoOTaMOHHOTIO U TaJlypru4eckKoro KpUCTalInuyecKo-
ro IpoayKTa yaydluaeT (pu3ndecKue CBOMCTBaA yao0peHMsI.

I'paHyaMpOBaHHBIN XJIOPUCTHIN KaJIMii BBIITYCKAETCS C MAaccoil 10-
neit ppakuuu 1—4 MM 95 %; 90 u 70 %. CrpeccoBaHHBIE T'PaHYJIbI
WMEIOT XOPOIIYyI0 JMHAMMYECKYIO TPOYHOCTh (MaccoBasi 101 Hepas-
pyiieHHbIX TpaHy1 He MeHee 80 %) u 100%-Hyto pacchimyarocTs. ['pa-
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HYJIBl HETIPAaBUJILHOM (hOPMBI UMEIOT KPaCHO-OYphIl 1IBET pa3IMIHbIX
OTTEHKOB (0 PO30BaTOroO).

HerpanynupoBaHHBIM XJOPUCTBIM Kaiuil (Tak Ha3blBaeMbIid MeJi-
KU1) mpeacTaBisieT co0oil MeJKue KpUCTaJLIbl cepoBaTO-0eI0ro 1BeTa
WJIM UX CMECh C MEJIKUMM 3epHaMU Pa3JIMYHBIX OTTEHKOB KPacHO-0y-
poro 1BeTa (HeNbUISIIUKA XJIOPUCTBIM KaJIUii ¢ TBIJIMMOCTBIO He OoJjiee
0,2 r/xr).

Menkuii XJTOpUCTBIM Kaluili MCIIOJb3YIOT, KaK IPaBUIO, B IPOU3-
BOJICTBE KOMIUIEKCHBIX yI00OpeHUId — a30(poCcOK, HUTPOGOCOK 1 AraM-
MO(}OCOK, a TaKKe IPpU IMPOU3BOACTBE YIOOPEHMI, OTHOCSIIMXCS K TO-
BapaM HapOAHOTO MOTPeOJIeHUS.

I'paHynpoBaHHBINA XJIOPUCTHIM KaJWid IMIPUTOAEH IJISI CYyXOro CMe-
IIWBAHMS U UCIIOIB3YETCS M1 U3TOTOBJICHUSI CMEIIaHHBIX U CJI0XHO-
CMelIaHHbBIX KOMILIEKCHBIX YIOOPEHUIA.

XJIOPUCTBIN KaJIuii — OCHOBHOE MPOMBIIIJIEHHOE KaJluiiHOe ya00-
peHue B Poccuu, 107151 Apyrux, B TOM YMcCiie 6eCXJIOPHBIX (hOpM, HEe3HA-
YUTEJIbHA.

Xuopkaamii-ajaekTposut. [IpoaykT, monsydaeMblid TpyU MTPOU3BOACTBE
MAarHus M3 COJIMKAMCKOTO KapHaJIJIUTa, COIEePKUT oT 32 1o 45 % K,0 B
dopme KCI, kpome toro, okono 30 % NaCl u 2—3 % MgCl, (16 %
Na,O u 0,2 % MgO). B KkauecTBe OCHOBHOIO YIOOPEHHUSI €r0 MOXKHO
MIPUMEHSTDH TIPM BHECEHUU C OCEHM T10f Bce KynbTyphl. Ha bepesnu-
KOBCKOM KOMOMHATe OCBOEHO MPOU3BOACTBO I'PaHYJIMPOBAHHOTO Ka-
Jii-aexkrpoiuTa (42 % n. B.), oborameHHoro maraueM (6—7 % Mg B
nepecuete Ha MgO). DTo OTHOCUTENLHO JelleBoe yanoopeHue, ahhek-
TUBHOE JIJIsl TIPUMEHEHUS TT0 MeHee UYBCTBUTEbHBIE K XJIOPY, HO TT0-
JIOKUTEJIbHO OT3bIBAIOIIMECs HA MarHUM U HATPUI KyJIbTYpbl, OCOOEH-
HO BbIpalllMBaeMble Ha JIETKUX MOYBax.

Kamumarnesus, K,SO, - MgSO, - 6H,0. Conepxur 28—30 % K,O n
8—10 % MgO.

Kammmar (kanuitHo-MarHe3uanbHbIi KOHIIEHTpaT), K,SO, - 2MgSO,.
Coaepxut 17,5—19,5 % K,O u cTONMBKO Xe MarHusi, CKOJIbKO KaJi-
MarHe3us. Ha ConmkaMcCKoM MarHuMeBOM 3aBoAe IIpU MepepaboTKe
KapHaJ/UIUTa OCBOCHO IPOM3BOACTBO KajauMMara XJIOPHMCTOTO TpaHyJIu-
poBaHHOIO ¢ comepxanueM 45—65 % KCl u 4,5—15,0 % MgCl,. D10
Xopollee yroopeHue i KyJIbTyp, MOTPEOISIONIMX Hapsay ¢ KalueM
MHOI0 MarHusi (Kaptodeb, JieH, KJieBep), 0COOEHHO Ha O€THBIX Kaju-
€M 1 MarHveM TecyaHbIX U CylecYaHbIX MoYBax.

Cynbdar kamusa (cepHokucibiit kKanuit), K,SO,. Conepxut He Mme-
Hee 46 % K,O u He Gomee 2 % Bimard. DTO MEIKOKPUCTAJUTMUECKast
COJIb CepOBaTOro 11B€Ta, pacTBOpUMasl B BOJE.

Hebonbire KonuuecTBa cyabdaTa Kajausi MO pa3HbIM CJIOXHBIM U
SHEPTOEMKHM TeXHOJIOTMIM BhInycKaloT B OAO «Ypankamuit» (¢ 50 %
K,0), a Takke Ha IIMHO3eMHBIX 3aBOAaXx MpU MepepaboTKe HedeTUnHO-
BBIX U IPYI'UX TOPHBIX ITOPOJ.

Cynbdar Kanust UMeeT Xopoline (pUu3ndecKne CBOMCTBA, HETUTIPOC-
KOIUYeH, He ciaexuBaeTcsa. Ero MoXXHO NMpUMEHSITh Ha JIIOOBIX TTOYBaX

170



U TIOA BC€ KYJbTYpbl, HO OCOOEHHO I10J, YYBCTBUTEJbHBIE K XJIOpPY
KyJbTYpbI (TabakK, BUHOIPall, IUTPYCOBLIE, JIeH, KapTodeab u ap.). Ona-
HaKo, MPOM3BOJACTBO Cyjib(dara Kajlusl JOPOroe, Mo3TOMY OH 3aHUMAET
HE3HAYUTEJIbHbIN YAECNbHBIM BeC cpear KaTUWHbBIX YI0OpEeHUIA.

Bce kanuitHble TPOMBILILJIEHHbIE YIOOPEHMST XOPOIIO PACTBOPUMEI B
Boge. I[Tpu BHeceHUM B TOYBY OHU OBICTPO PACTBOPSIOTCS U BCTYIAIOT
BO B3aMMOJICHICTBHE C TTOYBEHHBIM MOIJIOMIAIOIINM KOMIIIEKCOM.

( )+ = )+

i

Kamuii u npyrue katuonsl (Na®, Mg2"), BXxoadime B cOCTaB KaJluii-
HBIX yIOOpPEHMH, TIOTJIOIIAIOTCS KOJUIOMAHON YacThiO MOYBHBI, a XJIOP
OCTaeTcsl B IOYBEHHOM pAacTBOPE U JIETKO BBIMbIBaeTCs. B pesynbrare
repexona Kajus B TOTJIOIMIEHHOE COCTOSTHUE CHIKAETCS €TO TTOIBIIK-
HOCTh B TIOYBE W TIPEHOTBpAIAETCS BBIMBIBAHWE, 332 MCKITIOUCHHUEM
MeCYaHbIX W CYIeCYaHBIX TTOYB C MaJOil eMKOCThIO ToromeHus. O0-
MEHHO-TIOIJIOIICHHBIN TMOYBOI KallMii yooOpeHWI XOpOIIo AOCTyIEeH
pacteHnsIM. KoaGUIIMeHT NCITOIb30BaHAS KIS U3 MUHEPaTbHBIX
ynobpenuit cocrasister 60—70 %.

Ha mouBax cpenHero M TsSKeJ0ro IpaHyJIOMETPUYECKOTO COCTaBOB
KaJIMi{HbIe YI0OpeHUs HeoOXOAUMO BHOCHUThL C OCEHHU Mo 350JIeBYIO
00paboT1Ky. Mx pa3Melaior B 00Jjiee BJIaXXHOM CJIO€ ITOYBHI, II€ pa3BU-
BaeTCs OCHOBHAs Macca JesITeIbHBIX KOpPHEl, MO3TOMY KaJluii JIydlie
yCBaMBaeTCs PACTCHUSIMU.

Ha nerkmx mouBax ¢ HU3KOM €MKOCTBIO IOTJIOIIEHUS KaTHMOHOB,
0COOEHHO B paifoHax ¢ GOJBIINM KOJIMYECTBOM OCAIKOB, TIE BO3MOX-
HO BbIMBIBaHME Kajlusl, KaJuHbIC yIOOpeHUs 1ie1eco00pa3HO BHOCUTD
BECHOI IO TIPEATIOCEBHYIO 00pabOTKY TTOYBHI.

Bce kanuiiHble ynoopeHuss — puznosoruiyeckue Kuciabie conu. On-
Hako (pu3moornyeckast KUCJIOTHOCTh Y HUX MEHbIIIE, YeM Y aMMOHMIA-
HBIX YIOOPEeHUil, ¥ TIPOSIBIISIETCS OHA 0oJiee 3aMETHO TOJIBKO MPU -
TEJbHOM IMPUMEHEHUU 3THX YOOOPEHUM IO KYJbTYphbl, MOTPeOIsaIo-
e OOJbIIOe KOJIMYECTBO Kajius, — MOJACOJHEYHUK, I'PEUrXy, KOp-
Herutonbl, Kaprodeis, opowHble. Katnonsl KT u Na*, conepxammecs
B KUIMIHBIX YIOOPEHUSX, MOMIOLIASICh MOYBOW, BBITECHSIOT U3 HEE
SKBHUBAJIECHTHOE KounMuecTBO KaToHoB Ca?t wmm HY u AIPY (Ha xuc-
JIBIX TI04YBax). BeitecHeHne moHoB H™ m AP u3 moussl npuBOINT K
MMOAKUCIICHHUIO TIOYBEHHOTO pAcTBOpa M YBEIWUYCHMIO COAEpKAaHUS B
HEM aJTIOMUHUSL.

B Gonee peskoit popMe IMOIKHMCICHNE HAOJIIOMACTCS TOJBKO IPHU
CHCTEeMaTUIeCKOM BHECEHWM BBICOKMX H03 KaJIWMWHBIX YIOOPEHWIA,
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0COOEHHO HU3KOIMPOLEHTHBIX KAIMAHBIX COJIE, Ha HE HAChIIIEHHBIX
OCHOBaHUSIMM MouBax. s mpeaoTBpallleHrs] OTPULIATEIbHOTO BIIUSI-
HUS KaJUMHBIX YIOOpEeHU Ha 3T MOYBbI HEOOXOIMMO IMPOBOAUTH W3-
BECTKOBaHNWE M BHOCUTbH COAEpKalllMe KaJbliMii a30THbIE U (hochop-
Hble ynoOopeHusi. Ha mouBax, HachIIIEHHBIX OCHOBAaHUSMU (YEpHO3e-
Max M cepo3eMax), OTPULATEbHOTO ASMCTBUSI KATUMHBIX YI0OpeHUt
Ha (pU3MYeCcKre CBOMCTBA U PEaKIIMIO TTOYBbI HE HAOIIOIAeTCsI.

5.2.3.2. MECTHbIE KAJIMACOAEPXALUWE MATEPUAJbI

OnpenelieHHBI BKJIaJ B yCTpaHeHME AeduliuTa Kajaus B 3emiiele-
JIMM CTPaHBI MOXET BHECTH MCITOJIb30BaHWE HEIMPOMBIIIICHHBIX Ka-
JiicomepXaImx yIOoOpUTEIbHBIX MaTepHUaioB — CBIPBIX KaJIMHHBIX
coseit (rpexne Bcero cuabBUHMTA COJTMKAMCKOIO MECTOPOXIECHUS U
HemaBHO OTKphITOoro B Cubupu Hemckoro kajaneHOCHOro OacceiiHa),
IIMPOKO PAaCIIPOCTPAaHEHHBIX KBapII-IJIAYKOHUTOBBIX MECKOB, a TaKXkKe
OTXOHOB aJIOMWHMEBOM M LEMEHTHOW MNPOAYKILIMU, PACTUTEIbHON
30J1bI (0COOEHHO NoACONHeYHUKA). OMHAKO UCITOIb30BAHUE STUX MEC-
THBIX UCTOUHUKOB KaJIMsI MOXET UMETh 9KOHOMUYECKHE, SKOJIOTUIeC-
KWe U OpTaHM3allMOHHEIe orpaHndeHus1. YacTo B palioHaX, TIe MMEIOT-
csl 3aj7eXu KaJlmicoaepXallux MaTepuaaoB, OHU JeUCTBYIOT cjiabo, a
JaJbHHME MUX TIepeBO3KM HepeHTabelbHBI. Hike MpWBOIMTCS KpaTKast
XapakTepucTUKa Haubosiee YIoTpeOsieMbIX MECTHBIX Kalulicomepska-
IIAX MaTePHUAJIOB.

Coipble KajmiiHpie cod. [lomyyaoT pasMosoM TMPUPOIHBIX KaJlWii-
HBIX COJiel. XapaKTepU3yIOTCsl HU3KUM COAep:KaHueM Kajaus U 0O0Jb-
UM KOJMYECTBOM IpUMECEi, YTO 3HAUYUTEIbHO YBEJIMUMUBAET PACXO-
IIbI Ha TPAHCITIOPTUPOBKY U BHeceHue. [103ToMy MpUMEHSITh ChIpbIe Ka-
JIMAHBIE COJIM 11eJIECO00Pa3HO JIUIb BOJIM3U MECTOPOXKACHUI Kaluii-
Hbix pyd. M3 ceipeix KaauiiHbIX cojieii B Poccuu Hamboisee
pacnpocTpaHeH CUJIbBUHUT. OH CONEPKUT OOJIbIIOE KOJUUECTBO XJIO-
pa (6onee 4 xr Ha 1 kr K,O), 4yTo TakKe OrpaHMYUBAET €ro MpUMeHe-
HUeE.

Cumbuant, KCl+ NaCl. Comepxut 12—15% K,O u 35—40%
Na,O. Brinyckaercst B rpydoM pasmolie (pasMep KpUcTaioB 1—5 MM
u 6osiee). [IpencrapisieT cMeCh KPYIMHBIX KPUCTALIOB O€J10T0, PO30BO-
ro, Oyporo u cuHero 1BeTa. O0iagaeT He3HAYNTEIbHONM TUTPOCKOITNY-
HOCTBIO, HO MPU XPaHEHUM BO BJIAXKHOM IOMEIIEHUM OTCHIpEBaeT, a
MpU TIOICYIIMBAHUU CJIEKUBACTCS.

CUJIBLBUHUT 11€JIECO00Pa3HO MPUMEHSTh TOJBKO B KAUeCTBE OCHOB-
HOIo yIOOpeHHMSI U BHOCUTh C OCEHHU IIOJ 3s0jeByl0 Bcraiiky. Ilpu
5TOM 3HAYUTEIbHAS YACTh XJI0pa BHIMBIBAETCS B HUKHME CJIOU ITOYBHI,
a KaJIMI MOIJIoIIaeTCs MOYBOM.

Conepxanue 6osb1oro konuuecrsa Hatpust (Na,O) B CUIbBUHUTE
(2,5 kr Ha 1 kr K,0) 1oj1e3H0 [J1s1 CBEKJIbI, KOPMOBBIX 1 CTOJIOBBIX KOP-
HETUIOIOB, HEKOTOPHIX APYTUX OBOIIHBIX KYIBTYD.
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IementHas mbuib. Conepxxut ot 14 mo 35 % K,O B popme kapGoHa-
TOB, OMKapOboHaTOB U cyiabdaTa Kanus. [To acheKTUBHOCTU NpU NIPpU-
MEHEHWU TI0J YyBCTBUTEIbHBIE K M30OBITKY XJIOpa KYIbTYpHI (KapTo-
denb, JeH, Tpeunxa) He YCTyIaeT cyiabdaTy Kanus. HebrarompusatHeIe
dusmueckme cBoiicTBa (ITBUIMT WM TUTPOCKOIIMYHA) MOXHO YCTPaHUTH
ITyTeM TpaHYJISLINN.

HedenunoBbie XBocTbl. DTO TOHKOM3MEJIbUEHHbIN He(heINH, OTXO0
MMPOU3BOACTBA allaTUTOBOIO KOHIIeHTpaTa U3 Konabckux anatutoB. Co-
nepxut 5—6 % K,O u apyrue ocHoBanus (10—13 % Na,O u 8—10 %
Ca0O). Huzkoe comepkaHue Kaausl B He(penMHEe UCKIIIOUaeT ero nepe-
BO3KY Ha JajbHMe paccTossHM. [IpuMeHeHne HeheIMHOBBIX XBOCTOB
3¢ (HeKTUBHO Ha PACIPOCTPAHEHHBIX B 30HE MECTOPOXKICHUS KUCIBIX
TOP(SHBIX TTIOYBAX.

Pacturenbnas 3oia. [lomyyaroT Ipu CXKUTaHWM APOB MJIA COJOMBI.
ConepXuT Kanuii, pocdop, Kaluii U psim MUKPOSJIEMEHTOB U SIBJISIETCSI
IeHHBIM  KaTWiHO-(POCHOPHBIM ¥  M3BECTKOBEIM  YIOOpPEHHEM
(Tabu. 41).

41. Conepxanne (%) kaaus, (ocopa u Kaibuus B 3071€

JICTBEHHBIX OO 10,0 3,5 30,0
XBOMHBIX TTOPO 6,0 2,5 35,0
CoJIOMBI:

pXaHoi 16,2 4,7 8,5

TPEYUIITHOMN 35,3 2,5 18,5
[ToxconHeyHnKa 36,3 2,5 18,5
HaBosa, xu3sika 11,0 5,0 9,0
Topda 1,0 1,2 20,0
KamenHoro yrist 2,0 1,0 —

Kanwnii B 3011e comepxxurcs B Buae Kapoonara kanus (K,COs), xo-
POIII0 pacCTBOPMMOTO B Bozie. DTa hopMa KaslMs JIydliasl ISl BCeX Kyib-
Typ, OCOOEHHO YyBCTBHUTEIBHEIX K XJopy. Hambosnee Gorata xammem
30J1a TPEYNXH U TIOICOTHEYHNKA, a TAKXKe pP:KaHO# colmoMbl. B mpeBec-
HO 30JIe¢ Kajus MEHBIIe, HO 3HAYMTEIHHO OOJbINEe KaJIbIIMI, 4YeM B
305ie cojioMbl. TopdsiHas 3o0jila coaepXuT Majo docdopa U Kanus u
HCTIONIB3YeTCs TTPEUMYIIIECTBEHHO KaK M3BECTKOBOE yaoOpeHue. 3oja
KaMEHHOTO YINISI He MMEeT MPaKTHUECKOTO 3HAYeHMST KaK MCTOYHUK
KaIus U1 paCTCHUM.

301y HEOOXOIUMO XpaHUTh B CYXOM MOMEIIEHNUH, TaK KaK BOJa BbI-
1IeJaYrBaeT U3 Hee MUTaTeIbHbIe BelllecTBa (MpeXae BCEro Kaauii) v
yaoOpuTeIbHAas LIEHHOCTD 30JIbI CHIXKAETCS.

30J1y MOXXHO TIPUMEHSITh Ha JIIOOBIX ITOYBaX IMOJ BCe KYIbTYphl. Kak
ynoOpeHHe, colepxallee M3BeCTb, Haumbojee BBICOKUIT 3(deKT oHa
JTaeT Ha KUCJIBIX TI0OYBaX, 0OCOOCHHO Ha OEAHBIX KaJIeM TeCYaHbIX U CY-
MeCUYaHbIX IMOYBaX M TOp(SIHUKAX.
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5.2.3.3. YCJ/IOBUS S®PEKTUBHOIO NMPUMEHEHUSA KAJIMAHbIX
YOOBPEHUWN. BANTAHC KANUA B 3EMNEAENNN

Kanuitneie ynoopeHust Hanbojee 3¢hGeKTUBHBI Ha JIETKUX Mecya-
HBIX U CYIEeCUYaHbIX, a TaKXKe Ha TOPMPSIHUCTHIX U TTOMMEHHBIX MOYBaX.
Ha sTux 6eaHbIX KajueM IoYBaX BCE CEIbCKOXO3SMCTBEHHBIE KYJIbTY-
PBbI CUJIBHO OT3BIBAIOTCSI HA BHECEHUE KaluiHbIX ynoopeHuii. Ha top-
(hsiHMKax, KOTOpPBIE COAEPXKAT TOCTATOYHO a30Ta, a yacto u docdopa,
BHECEHME TOJbKO OJNHUX KAIUWHBIX YIOOpEeHU MOXKET IaTh BHICOKUIA
apdekT.

BaxHoe ycioBue 3¢(HeKTUBHOIO IMPUMEHEHUsI KaJIUuAHBIX ya00pe-
HUII — Xopolllee odecIieueHe pacTeHuii a30ToM u gocdopom. Ha mo-
yBax, OeIHBIX a30TOM U (PocGhOpoM, OOHU KaIMKHBIE YIOOpPEHUS He
JIAI0T XKEJTAEMOTO PE3Y/bTaTa.

Ha nepHoOBO-TI0A30UCTBIX, CYyTIIMHUCTBIX U TNIMHUCTBIX MTOYBaX, CO-
JiepKallluX 3HAYUTEJIbHOE KOJIMYECTBO KaJlUsl, TIOTPEOHOCTh BCEX KYJib-
TYp B KaJUMHBIX YIOOPEHUSIX MPOSIBJISIETCS 0OBIYHO TOJBKO MPU OAHO-
BPeMEHHOM BHECEHUM a30THBIX U (pochopHbIx ynoopeHuii. Ha yepHo-
3eMHBIX IMOYBAX, elle Jy4lle o0ecrnedeHHbIX KajJueM, TpUMeHeHUe Ka-
JIMAHBIX ynoOpeHuil (00s3aTeIbHO B COYETAHUM C a30THBIMU U
¢ochopHbIMI) HEOOXOAWMO TOJLKO TOJ KYJBTYPbl, MOTPEOIsSIOINE
MHOTO KaJlisl, — CaXxapHyl0 CBEKIY, KyKypy3y, IOJACOJTHEUYHUK, KapTo-
¢enp 1 OBOIIHbIE, & HA KAaIITAHOBBIX MMOYBAX — TOJbKO IPU OpoOlle-
Huu. Ha cosioH11ax, 00bIYHO OOTaThIX BAJIOBBIMU 3allacaMy U coliepKa-
HUEM MOABMXKHOIO Kallvsl, KaJIWiHbIE yooOpeHus HeddEKTUBHEI, a
BHECEHME UX CITOCOOCTBYET JaJbHEMIIeMY 3aCOJEHUIO 3TUX MOYB.

ITpu cucrteMaTnyeckoM MpUMEHEHUN a30THBIX U (DOCHOPHBIX Ya100-
peHuit 3¢ GEKTUBHOCTD KATUWHBIX YIOOPEHM I MOBBIIIAETCS U OTPeO-
HOCTb B HUX € TogaMu Bo3dpacTaeT. C yBeJryeHrueM IpUMMEHeHMsT HaBO-
3a, comepxkallero OTHOCUTEJbHO MHOTO Kajiusl, Ha BCEX TUMaX IMOYB
MOTPEeOHOCTD B KAJTUMHBIX YIOOPEHUSIX, HA000POT, YMEHbBIIIAETCS.

KanuitHeie ynoO6peHust Ha CBSI3HbBIX TTOYBaXx JIydllle BHOCUTb OCEHbIO
(mpu 3TOM OrpaHMYMBAaeTCs OTpULIATEIbHOE NEWCTBUE XJopa), a Ha
JIETKUX MOYBaX — BECHOM TOJ MPEANOCEBHYIO 00pabOTKY WJIM YacTUY-
HO B MOAKOPMKY. Ha ayrax mpu c€eHOKOCHOM 1 OCOOEHHO ITacTOMIII-
HOM HMCTIOJIb30BAHUU TPABOCTOS KAJIMMHbBIE YIOOpPEHUS 1IEJI€CO00pa3HO
BHOCHUTb IPOOHO, YTOOBI 130eKaTh N30BITOUHOM KOHIEHTPALIUN KaIus
B KOpMe 1 obeTHeHUs ero MarHueM. Ha M3BeCTKOBaHHBIX MOYBaXx IO-
TPeOHOCTb B KAJIMAHBIX yIOOpEeHMSIX Bo3pacTaeT. Ha jerkux necyaHbix
U CyMNecyaHbIX MOYBaX O0COOEHHO 3((peKTHBHBI MarHuiicoaepxKaliue
KQJIMHBIC YIOOPEHUS.

Ipu onpeneneHU A03bI Kajivsi PYKOBOACTBYIOTCSI pa3MepaMu Mo-
TpebjeHusT ero ¢ IJIJaHUPYeMbIMU YpOXasiMU KYJbTYp U YPOBHEM
(rpymnmoii) obecrneyeHHOCTH IMOYB MOJABMXXHBIM KanueM. KanuiiHbie
yaoOpeHus, Kak MpaBWUJIO, OKA3bIBAIOT TMOJIOKUTEJIbHOE BIMSHUE Ha
ypoxai Tpu coaep>KaHUU MOABMXXHOTO Kajlus Ha ypoBHe 1—3-it TpyIi-
el (1o 80—120 Mr/kr B HeKapOoHaTHBIX 1 30—40 Mr/Kr B KapOoHaT-
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HbIX TouyBax). I1pu 6oJiee BHICOKOM 00eCIEYeHHOCTH II0YB KaJUEM I10-
TpeOHOCTh B KAJIMAHBIX YIOOPEHUSIX CHMXAETC U UX 3((HEKTUBHOCTD
3aBUCUT OT COCTaBa BO3JEAbIBAEMbIX KYJbTYP U arpoOTeXHUKU, IPUME-
HEHMsI a30THBIX W KaJWMHBIX yIOOpEeHUI, M3BECTKOBAHUS KUCJIbIX
MOYB U IPYrux (pakTopoB.

JIJ1s1 OCHOBHBIX PETMOHOB YCTaHOBJIEHBI ONTUMAaJbHbIE YPOBHU CO-
Jiep>KaHUs KaJiusl B TTIOYBaX MPUMEHUTEbHO K KOHKPETHBIM YCJIOBUSIM
U pa3paboTaHbl PEKOMEHIALUU MO MPHUMEHEHUIO KAIMIHHBIX yIoope-
Huii. I1pu olieHKe poyM Kaiusl B 3eMJISASIMU HETOCTaTOYHO YUUTHIBA-
10T 3HaYE€HME 3TOr0 3JIEMEHTa B MOBBIIICHUN YCTOMYMBOCTH PacTeHUI
K KOMILJIEKCY HebnaronpusaTHbeIX ¢akTopoB. CpeaHue npubaBKu ypo-
>KaeB OT KaJIMHHBIX yIOOpEeHUI B HEOJIAronpusTHBIE TOAbl 3HAUUTEIb-
HO BBIIlIe, YeM B OjarompusiTHble. Tak, mo pe3yjbTraTaM O0OOIIEeHUS
MHOTOJIETHUX ONBITHBIX NaHHBIX HUYUW® (riposenenHoro B. B. I1po-
KOILIEBbIM), OHM COCTaBJISIIM MpPY BbIpallUBaHUM O3UMOM ITILIEHUIIBI
cooTBeTCTBeHHO 42 n 17 %, ssamens — 55 u 36 %. [Ipu mocrtaTouHOM
KaJJUiiHOM MUTaHUW HaOII0AAI0TCSl MEHbIIIasl MOPaXkaeMOCTh pacTeHUM
00JIE3HSIMU U TIOBPEXIaeMOCTb BPEAUTEISIMU, MOBBILLIEHUE YCTONYM-
BOCTH K TIOJIETAaHUIO, 3aMOPO3KaM U MOBBIIIEHHBIM TeMIIepaTypaM, He-
OJIATOTIPUSATHBIM YCJIOBUSIM BOJHOIO pexXrMa u T. 1.

CbanaHCUpOBaHHOE KaJWiHOE TUTAHME PACTEHUM CIIOCOOCTBYET
MOJIYYUEHUIO TPOAYKIIMA BBICOKOTO KauyecTBa, CHUXKAET MOTEpPU MNP
xpaHeHnH. [1pu 1ocTaTOUHOM COAEPXKaHWUM Kaus 1 B IIOYBE PaCTECHMS
0osice 5KOHOMHO pacXoAyIoT BJIary, a Takxke a3oT U docdop Ha ¢dop-
MUpPOBaHUE €AUHULIBI TOBAPHOTO ypoOXKasl.

J. H. IpgaHUITHUKOB CUMTaN AOMYCTUMBIM Ae(ULUT Kalaus IpU
OlIeHKe OaJlaHca 3TOTO 2JIeMEHTa ISl CTpaHbl B 1IeJI0M Ha ypoBHE 20—
22 kr/ra. Ha TsKeJIbIX MouBaxX ¢ BBICOKMM 3aI1acoM Kajiusl JOMYyCTUMBIA
neuuuT 6ajaHca MOXET COCTaBJISITh OOJIBbIIIME BEJIMUUHDI, a Ha Mecya-
HBIX TTOYBaX MPU MHTEHCUBHOM BO3JEIbIBAHUM KYJLTYP MOJKEH IO -
JepXKUBaThCsl 0e3nePUIIUTHBIN OaaHC Kaaus.

J711 KOHTpOJISI 32 TPaBUIBHOCTBIO 103 KAJTMMHBIX YIOOPEHUA, ITpU-
MEHSIEMBIX B CEBOOOOPOTE, OO0ECIeUMBAIONIMX €r0 MaKCHUMAaIbHYIO
MMPOAYKTUBHOCTb M COXpaHEHHE ONTUMAJbHOTO YPOBHS COOEPXKaHUS
KaJlysl B IOYBe, 1IeJIeCO00pa3HO OIpeaesATh OanaHc Kanus. Ilpu aTom
HEoOXOAMMO YYUTHIBATh MOCTYIJIEHUE KaJIMs M3 HAaBO3a M €r0 UCIOJIb-
3oBaHue. Ha mouBax 0oJjiee TSKEJI0ro rpaHyJIOMETPUUYECKOrOo cOCTaBa
BO3MOXHO BHECEHME KaJUHbBIX yI0OpeHuil B 3amac Ha 2—4 roja.

B Poccuu ¢ Havana MHTEHCHMBHOM Xumu3auuu 3emienenus (B 1965r.) no pacmana
CCCP npuMeHeHNe KAIMAHBIX YOIOOPEHUH IIJIO BO3PACTAIOIIMMU TeMIIaMU, OCOOCHHO
B HeuepHosemnoit u LleHTpanbHo-YepHO3eMHOI 30HaX cTpaHbl. BeieacTBue monoxu-
TEJILHOTO 0ajiaHca Kajlusl Ha JePHOBO-TIOA30JUCTbIX, CEPIX JIECHBIX MOYBAX U BBIILEIO-
YEHHBIX YePHO3eMax CpellHee colepKaHue B HUX MOIBUXKHOTO Kalusi Bo3pocyo B 1,2—
1,4 paza. OnHaKo 1o OTAEIbHBIM 00JIACTSIM CUTYaLlUsI CKIIabIBaaCh HEOJHO3HAUYHO U3~
32 pa3IMuMii B ypOBHE NMPUMEHEHUS MUHEPATbHBIX M OpraHMYecKux ynoopenwuii. Tax,
ecau B MockoBckoit obmactu 3a 20 et (1971—1990 rr.) moist MovB ¢ HU3KUM COEpXKa-
HMEM TOABVXXHOTO Kalusi CHU3WIACh ¢ 56 no 9 %, a BBICOKMM — yBeau4MIach ¢ 6 10
35 %, 10 B SpocnaBckoit, [TepMcKoit obnactsax, YaMypTud U MopnoBUM AOJST TTOYB C

175



BBICOKOII 00ECIeUYeHHOCThIO KaJMeM 3aMETHO CHM3WJIACh, IIPU 3TOM B fIpociaBcKoii,
Tsepckoii, Kamyxckoit 1 CMOJIEHCKOM 00J1acTIX 0oyiee TPETH IMaXOTHBIX IOYB C HU3-
KUM colepXaHMeM IOABMXHOro Kanus. B 1meiom 1o LleHTpanbHo-YepHo3eMHOI 30HE,
HecMOTps Ha nedunmt B 6atance Kamust (B 1971—1975r. — 50%, B 1976—1980 rr. —
30, 1981—1986 rr. — 10, 1986—1990 rr. — 20 %), cpenHee colepxKaHUE ITOIBUKHOIO
KaJlisl B MOYBAxX CYIIECTBEHHO He M3MEHWJIOCHh OJlaromapsi BBICOKMM BaJIOBBIM 3aracam
9TOrO 3JIeMEHTa M TIOCTETNIeHHOM ero MoOuiau3anuu. B ocTaJbHBIX permoHax CTpaHbI
(kpome J1aIbHEBOCTOUHOTO C MOJIOXKUTEIbHBIM OaJlaHCOM Kaivsl B 3eMJIEeINM) OajlaHC
KaJIUSl TTOCTOSTHHO CKJIQIBIBAJICSI CO 3HAYMTEJIBHBIM Ae(UIIMTOM, OIHAKO CpeIHEB3Be-
IeHHOEe CojiepXXaHue TMOABMXKHOTO Kajiis B IMOYBaX OCTABAJIOCh HA OCTATOYHO BBICO-
KOM ypoBHe. TeM He MeHee COKpaIlleHUe I0JIA ITOYB C BBICOKMM COIEPXKaHUEM TTOIBIIK-
HOro Kaimsi 3a 3ToT 20-J1eTHUi nmepuon mpousonuio B TamOoBcKoii, CapaToBCKOil 00-
nacTsix, CTaBpOMNoOJIbCKOM Kpae. YMeHbIIeHUe 3aracoB MOABMXHOIO KaJlvsl MPOCTEKMU-
Baetcsi B KemepoBckoii, HoBocubupckoii, ToMmckoii, AMypcKoil o0JacTsIX U B
AJTaiickom Kpae.

INpuMmeHeHne KanuitHbIX ynobpeHuii B Poccuu 3a mocnemnue 10 et
CHM3UJIOCH C 22 1o 2—3 Kr/ra mamHu. OJHOBPEMEHHO 13-3a YMEHBIICHUS
ITOTOJIOBBSI CKOTA, HEJOCTaTKa 1 JOPOTOBU3HBI TEXHUKH 1 TOILIMBHO-CMa-
304YHBIX MaTepUaliOB B XO3MMCTBAX COKPATWJIOCh IPUMEHEHHE HaBO3a.
®opMupoBaHKe PE3KO CHU3MBIIMXCS YPOXKAEB CEIBCKOXO3SIIICTBEHHBIX
KYJIETYp 00eCITeUMBAeTCsI 32 CUST MMEIOIIUXCS 3aI1acoB IUTATEIbHBIX Be-
IIECTB, B TOM 4Mcie Kanngd u3 TouBbl. 1o mannemm LIMHAO, B 1996—
1998 rT. IpuXOIHBIC CTaThM OajaHca Kayisl KOMIICHCHUPOBAIM PACXOTHYIO
yacTh OanaHca B 3eMienemn HedepHo3emHoi 30HBI B cpenHeM Ha 40 %,
LenrpanpHo-YepHo3eMHol 30HBI M TToBomkckoro peroHa — Ha 20 %,
CeBepo-KaBka3sckoro perrioHa — Bcero Ha 10 %, elie B MEHBIIIEHR CTEIIEHA
B JPYIYX pEerMOHAX CTpaHbl. I1py 5TOM MIoIanah TOJMBKO IMAXOTHBIX ITOYB C
HU3KOI 00ecrie4eHHOCThIO KameM B Poccuu nipeBbiiaet 10 MitH ra.

B ycinoBusIX HU3KO# IaTeXXeCIOoCOOHOCTH CEIbCKOX03sIiICTBEHHBIX
IMPOU3BOAUTENECH HEOOXOAMMO YCUIIEHHWE TOCYIapCTBEHHOM ITOAIepK-
KU, JbIOTHOTO KPEAUTOBAHUS ITOCTABOK KAJIUMHBIX ynoOpeHuii. Oue-
BUJHA HEOOXOAUMOCTh 0OoJiee IMOJHOTO MCIIOJb30BAHMSI MMEIOIIMXCS
pecypcoB opranmueckux ynoopenuii. Benb ¢ 30—40 T HaBo3a B ITOYBY
BHocUTCST 180—240 KT Kanusi, KOTOPBIA B TIEPBBIC TPU Toa MCIOIb3Y-
eTcsa pacteHusMu Ha 60—80 %, T. e. B Toi XXe Mepe, KaK KaJlhmil MIUHe-
PaTBHBIX YIOOpEHMIA.

[lpn mpaBUILHOM TIPUMEHEHWW KAIWIHBIX YIOOPEHUI KaKIBIN
kunorpamMm K,O obecrieunBaeT B cpelHEM IMOJIYYECHUE CIIEAYIOIIETo
KOJIMYECTBa AOIOJHUTEILHON TOBapHOW TMpOAYKIMU (KT/Ta): caxap-
Holt cBekibl 35—40, kaprodens 20—33, nbHOBOJIOKHA 1,5, 3epHa 03u-
MBbIX KYJBTYp 3—5, SpOBBIX 3€pHOBBIX 2—3, KJIIEBEPHOTO WJIU JIIOLEp-
HoBoro ceHa 20—30. Emne OobIas oKynaeMoCTb eIMHUIIBI Kaaus Ha
JIETKUX U TOP(MSHUCTHIX TTOYBaX.

ITo maHHBIM arpoxMMUYecKol CiIyxk0bl Poccum, mojeBoe ydyacTue
KaJus B MpHOaBKe Ypoxkast OCHOBHBIX KYJIBTYP OT IMOJTHOTO MUHEPaIThb-
HOTO ymoOopeHus cocTaBiseT 17—26 %.

CrenyeT Takke OTMETHTh NCKITIOUNTETEHO BasKHYIO POJTb KAJTMIAHBIX
yIOOpeHUI B CHIDKEHUU COACPKAHUS OMHOTO M3 HamboJiee OIMacHBIX
JOJITOXWBYIINX PaTAOHYKINIOB — 11e3us-137 B paCTUTCIBHON W XU-
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BOTHOBOTYECKOI MPOIYKIIMU HAa TEPPUTOPUHU, ITOABEPIILEHCS pamguo-
aKTUBHOMY 3arpsisHeHu1o. «KanweBast Tepamusi» MOIBEPTIIUXCS pa-
JHMOAKTUBHOMY 3arpsI3HEHUIO IIOCJIE YePHOOBUIBCKOM KaTacTpO(bI JIer-
KUX I€PHOBO-ITOA30JIMCThIX ITOYB BpsIHCKO# 06/1aCTH B COYETAHUM C MX
M3BECTKOBAHMEM II03BOJIMJIA HE TOJbKO IOBBICUTH MPOAYKTUBHOCTH
3¢pHOKOPMOBOTO M 3¢pPHOKOPMOITPOITAIITHOTO CeBOOOOPOTa, HO U IO~
JIVYUTh TOBAPHYIO MPOAYKLIVIO BO3IEIBIBAEMBIX KYJIBTYD C YPOBHEM
3arpsi3sHEHUs Lie3reM- 137 HUXKe YCTaHOBIEHHBIX OTPaHUYEHMII 10 3TO-
my mapametpy (TynuH u gp., 1994).

5.2.4. MMUKPOYOOBEPEHUSA

Jna yBenmWdeHUs] TIPOM3BOACTBA KaYeCTBEHHOM CEIbCKOXO3SiA-
CTBEHHOU TIPONYKIIMU HAapsOy C OCHOBHBIMHM YIOOPECHUSIMU BaxkKHOE
3HAYCHNE MMEIOT MHUKPOYOOOpeHMs, comepKallue MHUKpPO3JICMEHTEHI.
MuKposeMeHTBl HEOOXOIUMBI PACTEHUSIM B OYEHb HEOOJbIINX KOJIU-
YecTBaxX — UX COAEpPKaHUE COCTABJISET THICSYHBIE U NECSITUTBICTIHbBIE
JTOJIU TIPOLIEHTa MacChl pacTeHuii. OMHAKO KaXIblii U3 HUX BBHITIOJTHSIET
CTPOTO OIpeeeHHbIe QYHKIIMU B 0OMEeHE BeleCTB, TUTAHUM pacTe-
HHUI M HE MOXET OBITb 3aMEHEH APYTUM 3JIEMEHTOM.

IIpu BeIpalIMBaHUM CEIHCKOXO3SIMCTBEHHBIX KYJbTYp Ha IOYBax C
HEIOCTAaTOYHBIM, a B HEKOTOPBIX OMOTCOXMMUUYECKUX TTPOBUHIIMSIX C
M30BITOYHBEIM COMepXKaHUeM AOCTYITHBIX (hOPM MUKPOIJIEMEHTOB CHU-
JKaeTcs ypoxkail M yXyaIIaeTcs KadecTBO MpoayKunu. HemocTtaTok v
M30BITOK OTIAETBHBIX MUKPO3JIEMEHTOB B PACTCHHEBOTUSCKON TTPOIYK-
MY ¥ KOPMaxX MOXET BBI3BIBATh 3a00JIeBaHMS YEJIOBEKa M CEITbCKOX0-
3SIMCTBEHHBIX XKUBOTHBIX.

B ycrnoBusix uHTEeHCHU(UKAIIMN CEIBCKOTO XO3SIHCTBa POCT ypoXkKaeB
COIPOBOXKIACTCS YBEJIMUYEHUEM BBIHOCA BCEX MUTATEIBHBIX 2JIEMEHTOB,
B TOM YMCJIE MUKPO3JIEMEHTOB. DTO MOBBIIIAET MOTPEOHOCTD B OTIE/Ib-
HBIX MUKPOYIOOPEHHUSIX Ha TTOYBaxX HE TOJBKO C HETOCTaTOUYHBIM, HO U
C YMEpeHHBIM COIepXKaHUEeM COOTBETCTBYIOIIUX MUKPOSJIEMEHTOB B
JIOCTYITHOI pacTeHUsIM GopMme.

Bopnrie ynoopennsa. Heoo6xoamMocTh BHeCeHUST OOPHEBIX yIOOpeHMIA
MIPOSIBIISIETCS TIPEXIe BCETO Ha IePHOBO-TJIEEBBIX M TEMHOLIBETHEIX 3a-
00JIOYeHHBIX ITOYBAX, a TAaKKe Ha M3BECTKOBAHHEIX JePHOBO-ITOI30JIM-
CTBIX M HACHIIICHHBIX OCHOBAaHMSIMM MouyBax. HU3KMM comepkaHmeM
0opa, Kak M JIPyrux MUKPOBJEMEHTOB, OTJMYAIOTCS TMecYaHble U Cy-
IecyaHbie TTOYBBI.

OcHoBHBIE (OPMBI OOPHBIX yIOOpeHUit — 6opocynepdocdat (rpo-
CTOI C comep:KaHuMeM BomopacTBopuMoro 6opa 0,2 % w OBOWHON C
0,4 % 6opa), 6GopMarHueBble ya1oopeHus (He MeHee 2,3 % Gopa), 6op-
Has kuciora (17,3 % 6opa) u ee HaTpueBast cojib — Oypa (11 % 6opa).

bopHy1o Kucnoty u 0ypy NpUMEHSIIOT IS IIPeAoCceBHO 00paboT-
KU ceMsiH (B no3ax cooTBeTcTBeHHO 20—350 1 35—80 r/11 ceMsiH) u aJist
HekopHeBbIX moakopMok (0,2—0,4 kr B Ha 1 ra).
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Bbopocynepdocdar UCIOIB3YIOT IIPeXae BCeTo ISl BHECEHUS B PsIfi-
KM TIpH TIOCeBe M Tocaake pacteHmit. OcTanbHBIE OOpcomepxKaline
yIo0peHus BHOCAT B mouBy u3 pacyeta 0,5—1,5kr B Ha 1 ra.

Hcronp3oBanne OOpPHBIX YOIOOPEHWI Ha MOYBAX ¢ HU3KUM COIEP-
SKaHNEM TOCTYITHBIX (popM Gopa TMOJTHOCTHIO YCTpaHseT 3a00JIeBaHNe
KOPHETIIONOB THWIBIO CepledKa M AYTUIMCTOCTBIO KOPHS, JTbHA — 0aK-
TEpHUO30M, KapTodesss — IMapIioif, IIIOJOBEIX — CYXOBEPITMHHOCTBIO
JIEPEBbEB, MSTHUCTOCTHIO M ONPOOKOBEHUEM ILIOAOB. YPOXKAHHOCTh
KOPHEIIJIONOB caXapHOM CBEKJIbI 1 KOPMOBBIX KOPHEILIOAOB BO3pacTa-
eT Ha 3—5 T/Ta, BOJIOKHA U ceMsH JbHa — Ha 0,5—1,5 11/ra, 3epHa 00-
00BbIX KynbTyp — Ha 2,0—4,0 11/ra, ceMsiH KJeBepa U JIIOIepHbI — Ha
50—100 xr/ra.

B xopHeronax caxapHoii CBEKJIbI IIPM BHECEHUU OOpa yBeIU4YMBa-
eTCA coliepKaHMe caxapa, B KITYOHSIX KapToderss — KpaxMaja, yayJdima-
€TCS KauyeCTBO BOJIOKHA JIbHA, TIOBBIIIIAETCS KOJIMUECTBO Oeslka y 6000-
BBIX, caXapa ¥ BUTAMMHOB B OBOIIAX, ATOJAaX M TUIOHAX.

MombaenoBble ynoopennsa. HambGonee 3(pheKTHBHO TpUMEHEHUE
MoMOAeHa Io/I 3¢pHOBEIE 0O0OBBIE 1 OBOIIHBIC KYJIbTYphl, MHOTOJICT-
HUE U OJHOJIeTHHUE O00O0BBIC TPaBhl, HA JIyTax U MacTouiax ¢ 6000BbIM
KOMITOHEHTOM B TPAaBOCTOE Ha KUCJBIX I€PHOBO-TIOA30JUCTHIX, CEPhIX
JIECHBIX TOYBaxX M BBIIIEJIOYEHHBIX YepHO3eMmaX. IloaBuKHBIX (opMm
MOJIMOIeHAa B KMCJIBIX ITOYBaX OYeHb MaJIo, TaK Kak IpU KUCJION peak-
LIMY OH HaXOJIUTCS B HEAOCTYITHOM i pacTeHuit opme. I1pu usBect-
KOBaHMM KHUCJBIX TOYB YBEJIMYMBAETCS TMOABMXKHOCTh MOJMOIEHa B
MTOYBE U €ro JOCTYITHOCTD IS pacTeHWM, YMEHBINACTCS MW TTOJTHOC-
TBIO YCTpaHSAETCS TMTOTPEOHOCTh B MOJTMOICHOBEIX YIOOPCHMSIX.

B xauecTBe MOIMOAEHOBBIX YI0OpEHUI MPUMEHSIOT MOJUOIAT aM-
MOHUSA (comepxkaruii 52 % mMonubaeHa); MOPOIIOK, COAePXKAIINIT MO-
ymbnen (14,5—16,5 %), MonubaeHU3UPOBaHHLIN cyrepdocdar mpo-
croit m nBoitHoM (cooTBeTcTBeHHO 0,1 M 0,2 % MommbaeHa) U OTXOIbI
3JIEKTpOJIaMIToBoi TipombiiuieHHocTH (0,3—0,4 % MonubaeHa B BOJO-
pactBopuMoii ¢popme). IlepBble 1Ba yIO0OpEHUS UCIIOIB3YIOT IJIsI IIpeI-
rmoceBHOI 06paboTku ceMsiH (20—50 r Mo 1 11 ceMsTH TIpy ONPLICKUABA-
HUM PacTBOpPOM MoJubOgaTa aMMOHUS uiau B 1,2—1,5 pa3za Oolbliiee
KOJIMYECTBO IPH OIyIPUBAHUM ITOPOIIKOM, comepxKaiuMm Mo).

Monubaar aMMOHMST TIPUMEHSIIOT JUISI HEKOPHEBBIX MOIKOPMOK M3
pacueta 150—200 r Mo Ha 1 ra. MonubaeHu3upoBaHHbII cyrnepdocdar
BHOCSIT B PSIAKKU TIpU TToceBe (¢ oObIYHOM 0301 doctopa 10—15 kr/ra
BHocuTcsd 50—751 Mo Ha 1 ra), a cogepxXalye MOJMOIEH OTXOABI ITPO-
MBILLJIEHHOCTH MpUMeEHSTIOT 10 ToceBa (0,5—1,5 kr Mo Ha 1 ra).

I[IpumeHeHne MoOMMOAEHAa Ha KHCHIBIX ITOYBaX ITOBBIIIACT ypoxKait
ropoxa Ha 0,3—0,4 T/ra, ceHa KjieBepa U BUKM — COOTBETCTBEHHO Ha
0,8—1 u 0,7—0,9, cemsan xneBepa — Ha 0,05—0,1, MOpKOBU — Ha 7—
8 1/ra, canata, peauca u Kanyctel — Ha 20—30 %. Ilox BiusHMEM MO-
JMOAeHA 3HAYUTENIBHO YIYYIIaeTCsl M Ka4eCTBO MPOAYKIIUU: YBEIMUM-
BaeTcs coaepkaHue Oejika B 3¢pHE U CeHe 0000BBIX KYJIbTYp, BUTAMU-
HOB U caxapa B OBOIIaX.
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Mapranuesbie ynoopenuss. HemoctaTrok MapraHiia 4aiie BCETro Ipo-
SIBJISIETCS Ha 4YepHO3eMaxX M JEePHOBO-KapOOHATHBIX MOYBAX C HEWT-
pajbHON WY IIEJOYHOM peakiMeil, 0COOEHHO Ha TecUaHbIX 1 Cymec-
YaHbIX, a TakXe Ha KapOOHATHBIX Top(sHUKax. JlepHOBO-MOA30JIMC-
TBIE KUCJIbIE TIOYBBI XapaKTEPU3YIOTCS BBICOKMM COIEpKaHHEM ITOMI-
BUKHOTO  (OOMEHHOT0)  Maprasiia, MO3TOMY  NpPUMEHEHUE
MapraHIeBbIX YIOOpEeHW Ha 3TUX ITOYBAX MOXKET 0Ka3aTh OTPUIIATETb-
HoOe JefCTBHE, TaK KaK M30BITOK MapraHiia BpeneH s pacteHuit. [Tpu
M3BECTKOBAHUU KMCJBIX TOYB BHECEHME MAapTraHIIeBbIX YIOOpeHUit
JIaeT MOJIOXUTEJIbHbIN 3P HeKT.

MapraHueBble YIOOpeHUSI IPUMEHSIOT TJIaBHBIM 00pa3oM IIof ca-
XapHYIO CBEKITy, KYKypy3y, KapTodelsib, OBOIIHBIE, TIJIONOBBIE U SITOA-
HbI€ KYJIbTYPhI, YTO CIIOCOOCTBYET 3HAUUTEIHLHOMY IMOBBIIICHUIO YPO-
KaitHocTu. Tak, mpuMeHeHHe MapraHLEBBIX YI0OpeHU Ha YyepHO3e-
Max T03BOJISIET MOJydaTh MPUOABKY YPOXKAWHOCTU caXapHOM CBEKJIbI
1,4—2,5T/ra nMpu OOHOBPEMEHHOM YBEJIUYEHUN CaXapUCTOCTU KOp-
HerutonoB Ha 0,11—0,33 %, o3umoii mmennisl — 0,32—0,47 1/ra, Ka-
MycThl, KapTodens u orypua — 4—5 1/ra.

Hcnonb3yloT cienyolime MapraHiieBble yI0OpeHuUs: cyabdaT Map-
radua (21—22 % maprasiia), MapraHu3upOBaHHbII TPaHYIMPOBAHHBII
cynepdocdar (1—2 % MapraHiia) ¥ OTXOAbl MAPTaHLIEBOPYAHOM IPO-
MBIIIUIEHHOCTA — MapraHiieBble 1uiamMbl (9—15 % mapraHiia B TpyIHO-
pacTBopuMoii hopme).

MapraHiieBbie IIJIaMbl MOXKHO BHOCUTH 1O IOCEBa MOJ OCHOBHYIO
06paboTKy mouBbl (300—400 kr/ra) uau B TOYBY IPU MOAKOPMKAX
nponamHbiX KyabTyp (50—100 kr/ra). MapraHu3upoBaHHBIN cyIep-
¢ochatr UCTIOIB3YIOT B OCHOBHOM J1J1sI TIPUIIOCEBHOTO BHECEHUS B PsI/I-
ku. CynbpaT MapraHia — pacTBOpuMasi COJib, €€ IPUMEHSIIOT s
MpearnoceBHONM 00pabOTKM (HaMayuBaHUS WM OIYAPUBAaHUS) CEMSH
(50—100 r/11 ceMsH) M WIS HeKopHeBoi mogkopmku (0,05%-Herii pa-
CTBOp cou mpu HopMe pacxona 400—500 i1/ra).

Menanbie ynoopenuss. OcobeHHO OeaHBI MEIbI0 BHOBH OCBOCHHBIE
HU3UHHBIE TOPGSIHUKU U 3a00JI0YEHHBIE MOYBHI ¢ HEUTpaIbHOW WU
IIEJTOYHOM peakliineit, a TakxKe JepHOBO-IJIeeBbie MOYBHL. [IpuMeHeHUe
MEIHBIX YIOOPEHMI Ha 3TUX ITOYBAaX — HEIPEMEHHOE YCIOBUE ITOIyde-
HUS BBICOKMX YpOXKaeB. 3epHOBbIE KYJIbTYphl Ha TOp(MSHUKAX Oe3 Mell-
HbIX yIOOpeHUi Aal0T HUYTOXHBIE ypoxau 3epHa (0,2—0,31/ra), a
MPY UX BHECEHUM YPOXKAMHOCTD MOBBIIIAETCS A0 2,5 T/ra. XOpoIlo OT-
3bIBAIOTCS Ha Me€Ib TakXkKe JIeH, KOHOIUISI, caxapHasl CBekja, MOACO-
HEYHUWK, TOPYMIIA, TOPOX, TUMO(eeBKa, MeHee OT3LIBYMBEI KOPMOBas 1
CTOJIOBasl CBeKJa, TYpHEIC, MOPKOBb. MeaHble ynOOpeHUs TOJOXKU-
TeJIbHO BJIMSIIOT M Ha KauyeCTBO MPOAYKLMU: YBEJIMUUBAETCS ColepKa-
HHue OeJIka B 3epHe, caxapa B KOpHeIuionax, BuramuHa C B Iiomax u
opouax. Haubosee ycToiMUMBEL K HEIOCTAaTKy MeAu KapTodeib, Kalryc-
Ta U pOXb.

B kauecTBe MeIHBIX yIOOpEHUN IPUMEHSIOT IJIaBHBIM 00pa3oM K-
PUTHBIE  OTapKW — OTXOAbl  CEPHOKHCIOTHON  IPOMBIIUIEHHOCTH
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(0,25—0,6 % memu), a Takke MenHblii Kymopoc CuSQOy4- 5SH,O (23—
25 % memn). [MupuTHBIe orapku BHOCAT 1 pa3 B 4—5 JIeT ¢ OCEHHU TIOf
3510J1eBy10 00paboTKy mouBbl (0,8—1,5 kr Cu Ha 1 ra) win BecHoOi, He
nmo3aHee yem 3a 10—15 gHeil mo moceBa. MenHbI Kynmopoc MOXHO
MIPUMEHSITH UTSI HEKOPHEBOM TTOAKOPMKHU U TIPEATIOCEBHOTO HaMaynBa-
Hust cemsiH. st monkopMku 1ra moceBoB pactBopsitoT 200—300r
MenHoro kynopoca B 400—500 1 Boasl. Pacxona conu miist mpearoces-
Holt 06paboTku — 50—100 r/u cemsH. [IpemycMOTpeH TakKe BBITYCK
cynepdocdara ¢ gobaskoit Mmenu (1,0 %). Ha TopdsiHbIx mouBax 3¢-
(peKTUBHO TIpUMEHEHNE MeIHO-KaluiHbIX ynoopenuit (57 % K,O u
1 % Cu B BomopacTBOpUMOii hopMe).

ITunkoBbie ynoopenusa. HemocraTok IMHKA Yallle BCEro MPOsIBISETCS
y IJTOMOBBIX Y LIUTPYCOBBIX KYJBTYp Ha KapOOHATHBIX MOYBAX C HEUT-
pajibHOI U caboliea0uHoli peakieit. Cpeay MoieBbIX KyJbTyp K He-
JIOCTATKy IIMHKa 00JIee YyBCTBUTENBHBI KYKypy3a, (hacob, cost, KapTo-
(dep 1 HEKOTOPBIE OBOIIHEIC pacTeHUsA. BamoBoe comepkaHue IIMHKA
B TI0YBax Kojebnercs oT 25 mo 65 Mr/kr mouBbl. bosee mogBukeH u
JIOCTYITEH pacTeHHUSIM IIMHK B KMCJIBIX TTOYBaX. beaHBl MM KapOoOHAaT-
HBIE TTOYBBI, 0COOCHHO 3adocadeHHBIC, BCICACTBIE CUCTEMAaTHIECKO-
ro NpuUMeHeHUsI BBICOKUX 103 (ochopHbIx yaoopeHuil. Ha atux mo-
YBax MOTPEOHOCTD B IIMHKOBBIX YIOOPEHUSIX BO3HUKAET Yallle.

K 1UMHKOBBIM  ymOOpeHHUSIM  OTHOCSITCS: CyiabdaT  LIMHKA
(ZnSO, - 7TH,0, comepxammii 21—23 % Zn), umuHKocynepdocdar
(0,1 % Zn B BomopacTBOpHMOIi (popMe) M OTXOIbI IIPOMBILILUIEHHOCTH,
B YACTHOCTH IIUTAKHM MeAeTUIaBUILHEIX 3aBOIOB (2—7 % Zn).

Ho3a BHeceHWsI IIUIAKOB B TIOYBY dYallle BCEro cocTaBisger 50—
150 kr/ra. Cynbdatr [UHKA TPUMEHSIOT IJI1 HEKOPHEBOU MOJKOPMKU
(100—150r conu Ha | ra B BUIE BOJHOTO pacTBOpa) U MPEArnoCeBHOM
obpaborku cemsH (50—100r conu Ha 11 cemsiH). IS MOOKOPMKU
IUTOMOBBIX JEPEBbEB WX OIPBICKMBAIOT BECHON IO PACIyCTUBIIMMCS
IMOYKaM pacTBOpoM cyiibdara uuHka (200—500 r Ha 100 1 Boakl) ¢ 1o-
Gasiaennem 0,2—0,5 % raireHoO M3BECTH JUIST €r0 HEWTpaIu3alii BO
n3bexkaHue OXOroB JUCTheB. OOoralleHHBIM LUHKOM cynepdocdar
BHocAT (100—150T conmmu Ha 1ra B BUae BOJHOIO pacTBOpa) B IOYBY
MIpU TIOCEBE U PeKe — KaK OCHOBHOE YIOOpeHUe.

IToTpeOHOCTD Pa3IUYHBIX CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP B OT-
JeTbHBIX MAKPO3JIEMEHTAX Ha Pa3HBIX ITOYBAX HEOAMHAKOBA. XOPOIIIO
OKYJIbTYPEHHBIE CHCTeMAaTUIeCKH yIoOpsieMble HaBO30M IOYBBI OOBIU-
HO comepxkaT JOCTaTOYHOE KOJMUYECTBO MOIBMXKHEIX (OPM MUKPO3IJIE-
MEHTOB 1 TTIO3TOMY Ha HMX He TpeOyeTcs BHeCEHEe MUKPOYIOOPEeHMUIA.

Ilpn HemocTaTKe B MOYBAaX HOCTYIMHBIX (opM Oopa, MapraHiia,
MeI, MOJIMOIEHA, a B ONPEIeICHHBIX YCIOBHUAX TaKKe KOOaIbTa, IINH-
Ka, oja, BaHaAusl U APYTUX MUKPOSJIEMEHTOB HaOIIONAIOTCS CELH-
(uueckue 3ab01eBaHUS KyJIbTYP U OHU JAIOT HU3KUM ypoxkKail IJI0X0Tro
KadecTBa. B aTOM cllyyae mpuMeHeHe COOTBETCTBYIOIIUX MUKPOY100-
peHuil ycTpaHseT 3a00jieBaHUsI paCTEHUN U 3HAYMTEJIbHO ITOBBIIIAET
ypoxaii M1 KauyeCTBO pacTeHHeBOaYecKoi mpoaykuuu. Iloa neiictBuem
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MMKPO3JIEMEHTOB Y MHOIMX pPAacTeHHUI ITOBBIIIAETCS CaXapUCTOCTh,
yBeJIMUMBAETCS CoAepkaHue Kpaxmania uiud Oejika, BATAMUHOB U KU~
POB, BO3pacTaeT yCTOMYMBOCTh K 3aCyX€, BHICOKUM U HU3KUM TeMIiepa-
TypaM, CHUXXAeTCs MOPakaeMOCTh OOJIE3HIMU U MOBPEXIAEMOCTh Bpe-
nutensimMu. C HeJoCTaTKOM MUKPO3JIEMEHTOB YacTO CBSI3aHbl MHOTHE
3a00JIeBaHMS XKUBOTHBIX U JIIOEHA.

HenocTtaTok B mouBe OTAENbHBIX MUKPO3JEMEHTOB MOXHO OOHapy-
KUTh MPU TOSIBICHUM CHeHM(PUIECKMX BHEIIHUX MPU3HAKOB pacTe-
Huii. OgHAaKO Ha MpPaKTHUKE 4Yallle MPUXOAUTCS BCTpedyaThCsl ¢ MeHee
OCTPBIM HEAOCTATKOM MMKPO3JEMEHTOB, KOTAa YeTKMX BHEITHUX MPU-
3HAKOB He HaOomaeTcs, HO pOCT, pa3BUTUE PACTEHUM YTHETAIOTCS U
OHM [AIOT HU3KME ypoxkau. [loaTomy MOTpeOHOCTh B MPUMEHEHUU
MUKPOYIOOpEeHUI OIpenenseTcss Mo pe3yabTaTaM arpoXuMUYecKOro
o0cyenoBaHuUs TIOYB Ha coAepXKaHUe JOCTYITHBIX JJISI pacTeHuit hopm
MUKpod3JieMeHTOB. C ellle OoJblleil YBEPEHHOCTbIO HEOOXOIUMOCTU
BHECEHMSI MUKPOYIOOPEHU B KOHKPETHBIX MOYBEHHO-KJIMMaTUYeC-
KHX YCJIOBUSIX MOXHO CYIMTb IO Pe3yJbTaTaM MOJIEBbIX OMBITOB.

Bbonee Boicokast 3¢h¢GEeKTUBHOCTb MPUMEHEHUS] MUKPOYAOOpeHUM
HabJoaaeTcs1, Kak MpaBwio, MpU Xopouleir 06eCreuyeHHOCTA PACTeHUI
OCHOBHBIMM 3JIEMEHTaMHU ITUTaHUS — a30ToM, pochopoM U Kanuem. B
TO Xe BpeMs IpMMEHEHHE HEOOXOOMMBIX MHMKDPODJEMEHTOB 3HAUU-
TEJILHO ITOBBIIIAET IefICTBUE a30THBIX, (DOCHOPHBIX U KaTUHHBIX yI00-
penutii. [Ipn BHECEHUM MUKPOIJIEMEHTOB PACTCHUS JIYUIIle UCITOIb3Y-
10T MIUTATEeIbHBIE 3JIEMEHTHI U3 TTOYBBI 1 MUHEPAJIbHBIX YIOOPEHUIA.

IToTpeOGHOCTh CETBLCKOIro X035IMCTBA B MUKPOYIOOPEHUSIX YACTUUHO
YIOBJIETBOPSIIOT 3a CUET MPOM3BOACTBA OOOTAIIEHHBIX MUKPORJIEMEH-
TaMU OCHOBHBIX (POPM MPOCTHIX U KOMIUIEKCHBIX MUHEPaIbHBIX MaK-
poynoopeHuit. IToseBble UCIBITAHUSI MOKA3bIBAIOT BHICOKYIO 3ddheK-
TUBHOCTb MUKPOYIOOPEHUIH, OMHAKO UX HYXXHO MCIOJIb30BaTh TOJBHKO
TaM, II€ COOTBETCTBYIOIIUN MUKPO3JEMEHT AEUCTBUTEIHLHO HEOOXO-
UM, U TIOJ KYJIBTYpbI, 0COOCHHO TpeboBaTeIbHbIE K MX BHECEHUIO.

HenyxHoe WM M30BITOYHOE IIPUMEHEHNE MUKPOYIOOpeHUit Mo-
KeT MPUBECTU K HAKOTUICHUIO MUKPO3JIEMEHTOB B MOYBAaX U CEIBCKO-
XO3SMCTBEHHON MPOMYKIIMHY, BBI3BATh HETAaTUBHBIE IKOJOTMUYECKHE T10-
cnenctBusa. C 3TUX TMO3ULMI Hanbojaee SKOHOMUYHBIMM M 9KOJOTH-
YecKu 06€30MacHBIMU CIIOCOOaMM MPUMEHEHUSI MUKPOJIEMEHTOB SIBJISI-
I0TCsl TIpeArioceBHasi 00paboTKa CeMsIH, HEKOPHEBble MOAKOPMKU (C
HEeOOJbUIMM PAacXoJ0M BOAOPACTBOPUMMBIX COJIEH) U PSIAKOBOE BHECE-
HUE MaKpoydoOpeHUl, colepKalliuX MUKPOJIEMEHTHI.

ArpoxuMuyeckasl ciy>k6a Poccru BeINOMTHSIET 00JIbIION 00beM MO-
JIEBBIX UCCJIEIOBAHUM 1 aHATUTUYECKUX paboT ISl pa3paboTK HAyYHO
00OCHOBAHHBIX I'pajalinii 00eCcIeYeHHOCTH TTOYB Pa3IMYHbBIX 30H CTpa-
HBl OTIEIBLHBIMM MHUKPO3JIEMEHTAMU M PEKOMEHIALMI 1O MpUMEHe-
HUIO MUKPOYIOOPEHUIT B CEBOOOOPOTAX C YIETOM COCTaBa BO3/E/IbIBAC-
MBIX KYJIBTYP.

MuxkpoygoOpeHrsT MOXHO HCIIOJNb30BaTh TOJBKO B TOM Ciydae,
€CJIM MX TIpUMEHEHHUe OMpaBIaHO KaK ¢ arpOHOMMUYECKOM, TaK M 3KO-
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HOMMYECKOM TOYeK 3peHUs U Mo Hambosiee TpeboBaTeIbHbIE K COOT-
BETCTBYIOIIIUM 3JIeMEHTaM KyJbTypbl. B lieJloM mpuMeHeHHe MUKpPO-
yI0OpeHUli B YCJIOBMSIX HEAOCTaTKa AOCTYIHBIX (POPM MUKPOSJIEMEH-
TOB B II0YBaX BeChbMa BBITOAHO. MUKpOyI00peHUsT 00eCceunBaloT POCT
ypoxaeB B cpeaHeM Ha 10—12 % m yaydlnaT KayecTBO MPOIYKIINH.
IIpy ucroab30BaHUM OMNHOBPEMEHHO HECKOJbKUX MUKPORJIEMEHTOB
UX TIOJIOXUTEbHOE IeHCTBUE Ha ypoxKail HepelKo ociabisiercs. Yaie
BCEro oIpaBJaHO couyeTaHue, Halpumep, 6opa U MoaubaeHa 1oa 60-
OOBBIC M OBOIIHbIE KYJbTYphl, O0pa U MapraHilia Hoja KOpHeIUioabl. B
TO Xe BpeMsI COBMECTHOE MPUMEHEHNE MeIU U MOJIMOIeHA TaeT MoJI0-
XKUTEJbHbIN 3(pPEeKT TOIbKO Ha OSAHBIX WX JErKUX ITOYBaXx.

Crporo guddepeHLIMPpoOBaHHOE, C Y4eTOM 00eCIIeYeHHOCTU MOYB U
MOTPEOHOCTU pacTeHUli, NPUMEHEHHE MUKPOYIOOpPEHUI — BaxKHOE
3BEHO TEXHOJIOTMM BO3JAEJbIBAHUS CEJIbCKOXO3IUCTBEHHBIX KYJBTYD,
MO3BOJIsIIONIEE YBEIMUMBATh IMTPOU3BOJCTBO BHICOKOKAYECTBEHHOM MPO-
YKL,

5.2.5. KOMIMJIEKCHbIE YOOBPEHUA

KoMIuteKCHBIMU Ha3bIBAIOTCSl MUHEpaJIbHbIE YIOOPEHUSsI, comepxka-
1IMe He MeHee NBYX IVIAaBHBIX NUTATEIbHBIX 2JIeMeHTOB. X Toapasmie-
JISIIOT Ha JBOMHbIe (HampuMmep, a30THO-(pochOpHbIe, a30THO-KaTUIi-
Hble WK (hochopHO-KaNIuiHbIE) U TpoiHbIe (a30THO-(ochopHO-Ka-
JINMAHBIE WU a30(pOCKHU).

ITo cocTaBy M CITOCOOY TPOM3BOACTBA KOMIUIEKCHBIE YIOOPEHMS Ae-
JIIT Ha CIIOXHEIE, CIIOXKHOCMEIIaHHBIe (KOMOMHWPOBAHHEIE) U CMe-
IIaHHBIE.

CaoocHble y0oOpenus colepKaT IBa WIN TPY IMUTATEIbHBIX DJIEMEH-
Ta B COCTaBe OJHOTO XMUMUYECKOro coeauHeHus1. Hampumep, aMmo-
doc (NH4H,PO,), xanuitHaa cemutpa (KNO3), MarHuii-aMMOHMIA-
docpar (MgNH,PO,). CooTHolleHUE MEXAY MUTATEIbHBIMU 3Jie-
MEHTaMH B 3TUX YIOOpeHUsX ompeneseTcs ux ¢opmyioii. B mochue-
JHWE TOAbl TEPMUHOM <«CJIOXHBIE YaoOpeHusl» O0O3Ha4yalT BCe
KOMIUIEKCHBIC TBepAble W XUAKNE MUHepaJbHBIe yooOpeHus (Hes3a-
BUCHMO OT CITOCOOOB ITOJTy4eHHSI), B KOTOPBIX BCE PACTBOPHI, YaCTH-
IIbI, KPUCTAJIJIBI VUIM TPaHyJIBl UMEIOT OOWHAKOBBIM MW OJV3KUN X1~
MUYECKUI COCTaB.

K caoxcno-cmewannvim ydobpenusm OTHOCITCSI KOMIUIEKCHBIE YI00-
peHus, TolydaeMble B €MIMHOM TEXHOJOTMYECKOM ITIPOLIECCe U COIep-
JKallle B OJHON I'paHyse IBa WJIM TPU OCHOBHBIX 3JEMEHTa MUTAHUS
pacTeHuit, XOTS U B BUIE Pa3HBIX XMMUYECKUX coenrHeHui. Mx mpo-
M3BOIST C TTOMOIIIBIO CIIEIMATBHOM KaK XUMMYECKOM, TaK U dusndec-
KOIt 00pabOTOK MEePBUYHOTO CHIPhS MU Pa3IUYHBIX OMHO- U JBYXKOM-
MMOHEHTHBIX ynoopeHuii. K TakuM ynoOpeHUsIM OTHOCSTCSI HUTpodoC U
HuTpodocka, HuTpoaMModoc U HUTpoammModocka, moaudocdarsl am-
MOHMS M Kanus, KapooamMmModockl, GochopHO-KATMITHBIE ITPECCOBAH-
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HbIe yIOOpeHus, XuaKkue KoMruieKcHble ynoopeHus (XKKY). CooTHo-
LIeHUE MEXIY 3JeMEeHTaMU MUTaHUS B 9TUX YAOOPEHUSIX ONpeaesier-
¢Sl KOJIMYECTBOM MCXOJAHBIX MaTepHaioB MPU UX MOJyYCHUMU.

JI71sT CITIOKHBIX M CJI0KHO-CMEIIIaHHBIX YIOOpEeHWI XapaKTepHBI BbI-
COKasl KOHLIEHTpallMsl OCHOBHBIX IMUTATEJbHBIX 3JIEMEHTOB U OTCYT-
CTBUE JIMOO Majioe KOJMYECTBO OAJITACTHBIX BEILIECTB, YTO TMO3BOJISIET
YMEHBILIUTL OOLIYI0 (DU3NYECKYI0 MAacCy MUHEPAIbHBIX YIOOpeHUl U
00BbeM HX TEePEBO30K, a ClieAoBaTeIbHO, 3HAYNUTEILHO CHU3UTD PacXo-
IIbl Ha UX TPAHCIIOPTUPOBKY, XpaHEHNE U BHECEHUE B TIOYBY.

PacueTsl 1oKa3bIBAIOT, YTO YBEJIMYEHNE KOHIIEHTPALUMM MTUTATEhb-
HBIX BElIeCTB B yA00peHusx Ha 10 % cHUXaeT TpaHCIIOPTHBIC TIePeBO3-
KM B LIEJIOM II0 CTpaHe Ha 5 MJIH TKM B roj. ArpoHoMudeckast apdek-
TUBHOCTDb PaBHBIX 03 MUTATEIbHBIX BEIIECTB B COCTaBE KOMILIEKCHBIX
U CMECHU OJHOCTOPOHHUX YA0OpEeHU MpaKTUUEeCKU OIMHAKOBA C HEKO-
TOPBIM TTPEUMYILECTBOM KOMILIEKCHBIX 3a cUeT 0oJiee paBHOMEPHOTO
pacmnpenesieHUs] TUTaTeIbHBIX BEIIECTB B TTOYBE U JIydllleil UX JOCTYII-
HOCTH KOPHEBOI cucTeMe pacTeHusi. B To e BpeMsi 3aTpaThl Ha MOJ-
TOTOBKY U MPUMEHEHUE OMHOCTOPOHHUX YIOOPEHUI TIpU UX pa3aesib-
HOM BHeceHuU B 1,5—2 pasa Bblllie, YeM KOMIUIEKCHBIX. OIHaKO COOT-
HOIIIEHWE MEXIY OTIEIbHBIMU MUTATEJIbHBIMU 3JIEMEHTaMHU B COCTaBe
KOMIUIEKCHBIX YIOOpEeHMII He BCeraa COOTBETCTBYET ITOTPEOHOCTIM
KYJbTYp TIPY BBIpAIIMBAaHMHU Ha TOYBaX C pa3IMYHON 00ecreyeHHOC-
ThIO 3TUMH dJieMeHTaMu. [1oaToMy Hepenko HeoOXOIUMO JOMOJHSTh
MIPpUMEHEeHNE KOMIUIEKCHBIX yI0OpeHUil BHECEHWEM OIHOCTOPOHHUX
yIoOpeHui JIMOO UCIOIb30BaTh TYKOCMEILICHUE.

Cmewannble y0obpenuss — 3TO CMECH TIPOCTBIX U CJIOXHBIX yIo0pe-
HUI, mojlydaeMble B 3aBOJCKMX YCJIOBUSIX JIMOO Ha TYKOCMECUTEIbHBIX
YCTAaHOBKaxX Ha MeCTax MCIIOJb30BaHUS YIOOPEHUN IyTeM CYXOro Win
MOKPOTO CMEIIIMBAHMUSI.

5.2.5.1. C/IOXHbIE YAOBPEHMNA

Ammodoc (NH H,PO,4) u muammodoc [(NH,),HPO,]. TloayuaroT
HelTpaau3anueii oprodocdopHO KHUCIOTH aMMHUAaKOM. YIoOpeHus
MaJIo TUTPOCKOITMYHEI, XOPOIIIO PACTBOPUMEI B BOJIE.

B ammodoce comepxutca 9—11% N u ot 42 mo 50 % P,Os, T.e.
cootHomieHue N : P,Os B ymoOpeHun 4pe3MepHO IHUpOoKoe (a3oTa B 4
pa3a MeHbllle, yeM ¢ocdopa). B nuammodoce MOXeT comepKaThes
19—21% N u 49—53 % P,0s, coornHomenue N :P,0s5 cocrapuser
1:2,5. BT0 BBICOKOKOHIIEHTPUPOBAHHBIC YIOOpEHUs, comepKalue
a30T U pocdop B XOPOIIIO YCBOSIEMOI pacTeHUSIMU, IPEUMYIIECTBEHHO
BOJOPACTBOpPUMOI hopMe.

AMModoc 1 1naMModoC UCTIONB3YIOT B KAYECTBE OCHOBHOIO yI00-
pEeHMSI, B PAAKHN MPU TOCEBE IO BCE KYIBTYPHI M B MOIKOPMKY TSI
BHYTPHUITIOYBEHHOTO BHECEHUS TOH IIPOMAIIHBIe — TEXHUYCCKIE U
OBOIITHBIE KYIbTypHEl. Biaromapst xopommM Gu3ndecKuM CBOMCTBAM U
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BBICOKOI KOHIIEHTPALIMKU MTUTATEIbHBIX BEIIECTB OHU CIYXKAT XOPOILIUM
KOMITOHEHTOM [IJIT TyKocMeceil. [1pon3BomIT Takke TPEXKOMIIOHEHT-
HbBIE CJIOXKHO-CMeIIaHHbIe KOMIUIEKCHBIE YIOOpEeHMST Ha OCHOBE aMMO-
¢ocoB ¢ mobapieHueM xjaopucroro Kanusi. Hanpumep, OAO «Yeperno-
BeIl» BBIITYCKAET TMaMMOMOCKY C colepsKaHNeM ITUTATEIbHBIX 3JIeMEH-
ToB (N—P—K) 10—26—26.

Marnuii-ammonuiigocar, MgNH,PO,. TpoliHoe ciaoxHoe ynodpe-
Hue, comepxamiee 10—11 % asora, 39—40 — nocrynHoro ¢ocdopa u
15—16 % marHust. YaobpeHue ciiabo pacTBOPUMO B BOZAE, MEIUIEHHO-
neiictBytomee. OnHako N, P u Mg, Bxonsiiue B y1oOpeHue, TOCTYITHbI
1151 pacteHuit. Ero MoXXHO BHOCHUTh KaK OCHOBHOE YIOOpeHHUe Mo BCe
KYJBTYpbI B OOJILIINX N03ax 0e3 Bpena mjist pacteHuil. OHO 3 deKTUB-
HO TIPU BBIpAIIMBAaHUM OBOIIEH B 3aIUIIIEHHOM I'PYHTE.

Kammiinas ceqmrpa (Hutpar Kamust), KNO;. Cogepxur okojo 13 %
azora 1 46 % xamusg. bmarogaps OTIMYHBIM (PU3NIECKIM CBOMCTBaM
KaJWifHasI CeIMTpa TPUTONHA KaK IS TIPUTOTOBJICHMS CMEIIaHHBIX
yIoOpeHNH, TaK M TSI HETIOCPEACTBEHHOTO BHECEHUS B TIOYBY.

YnobpeHue He COOSPXKUT XJI0pa M MOITOMY JaeT XOpoInit 3 ¢eKT
MIpX BHECEHWHU TI0J KapTodeslb, BUHOTPAI M APyTUe KYJIbTYpPHI, UyB-
CTBUTEJbHBIE K 3TOMY 3JieMeHTy. [IpuMeHeHMe KaauiHON CeIUTphI
MEePCIEKTUBHO B OBOIIEBOACTBE 3alIMIIIEHHOTO TPYHTA.

Mertadochar ammonuss (NH,PO,, comepxur 14 % azora u 32 %
dochopa) u meradocar kama (KPO;, conepxur 60 % dochopa u
40 % xanmus). OHM TaKKe UMEIOT IBa OCHOBHBIX 3JICMEHTA IIUTaHUS B
COCTaBe OJHOTO XMMMYECKOTO COCTUHEHMS. YIOOPEHMS He pacTBOPH-
MBI B Boze. [ToaToMy a51eMeHTHI TUTaHUS He BBIIIEIAYNBAIOTCS U3 T10-
YBBI, HO Oyaromapsi TUAPOJIM3Y MOCTETICHHO TIEPEXOIsAT B JOCTYITHOE
IIJIS pacTeHuid coctostHre. CMecH, IpUroToBJIeHHBIE Ha MeTadocdaTax
aMMOHUS M KaJlisl, UMEIOT YOOBJICTBOPUTEIbHBIC (PU3MICCKIE CBOM-
cTBa. YoOpeHus 1eaecoo0pa3Ho MPUMEHSITh MO, KyJAbTyphl, OTpPHUIIA-
TEJbHO pearupyrolume Ha XJop.

5.2.5.2. C/IOXKHO-CMEWAHHbIE, W1 KOMBUHNPOBAHHbIE
YOOBPEHUA

Hutpodockl 1 HUTPODOCKM MOIy4YaroT pa3jioXeHUeM alaTuTa Wid
¢ochopuTa a30THOI KUCIOTOM.

Hutpodoch (nmutpodocdarsr). Comepxar 20—24 % azora u 14—
12 % docdopa, Ipy 3TOM BeCh a30T U MOJIOBUHA (pocdopa HaXomaTcs B
BOJOPACTBOPUMOIL hopMe.

Hutpodocku. TpoiiHbie ynoOpeHMs1, mojydaeMble TIpy J00aBICHUN
XJIOpUJa Kaiust K HUTpodocam.

B Hutpodockax a3oT u Kanuii cogepxarcs B opMe JerkopacTBo-
pumbix coenuHeHuit (NH4NO;, NH4Cl, KNO;, KCl), a ¢ochop — B
BUIE IuKanbliiidocdara, He pacTBOPUMOIO B BOIE, HO IOCTYITHOTO
JIJISL paCTeHU#, U 4aCTUYHO B (popMe BogopacTBopumoro ¢ocdara aM-
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MOHMSI 1 MOHOKaJIbLiiocdaTa. B 3aBUCUMOCTH OT T€XHOJIOTUYECKOMN
CXeMBI TIOJYYeHUST YIOOpPeHMS comepKaHWe B HUTPO(MOCKAX BOIOpa-
CTBOPMMOTO ¥ HUTPATOPACTBOPUMOTO (pochopa MOKET N3MEHSITBCSI.

ConepxaHne MUTATEIBHBIX 3JIEMEHTOB B HUTPO(OCKaX MOXKET KO-
nebarbest ot 35 mo 50 %, B Tom uncne N — 10—17, P,Os—8—30 u
K,O —12—20 %.

B Hamieit ctpaHe BEITyCKAIOT TpaHyIMPOBaHHEBIE HUTPOMPOCKH C CO-
IepXXaHneM NUTaTeNbHBIX 35eMeHTOB (N—P—K) 16—16—16, 12—
12—12 u 11—10—11 u goneit BogopacTBopuMoro ¢ocgopa He MeHee
55 %.

HutpodocKy BHOCST B KaueCTBE OCHOBHOTI'O yI00peHMs 10 IoCceBa,
B PSIKU WIM JIYHKU TIpU MOCEBE, a TaKKe B MOIKOPMKHU. DhGHEKTUB-
HOCTb €€ TPaKTUYECKH TaKas Xe, KaK ¥ DKBUBAJICHTHBIX KOJUYECTB
CMeCH TIPOCTHIX YIOOPCHMIA.

Hutpodockn UMeIoT olpeneieHHOe COOTHOIIEHNE MEXIY a30TOM,
dochopoM 1 KanmmeM, a TakK KaK pa3HbIe ITOYBBLI pa3jInyaloTcs IO CO-
IepKaHWIO OTACTbHBIX MMUTATEBHBIX JIEMEHTOB U TIOTPEOHOCTH B HUX
pacTeHMi, TO TP BHECEHNM HUTPOPOCOK (KaK M APYTUX CIOXKHBIX U
CJIOKHO-CMEIIaHHBIX YIOOpEeHMIi) 4acTO BO3HMKAET HEOOXOAMMOCTh B
TOTTOJTHUTEILHOM BHECEHUM TOTO MJIM MHOTO HEIOCTAIOIIETO DJIEMEH-
Ta B BUIIE IIPOCTHIX yIOOPEHUI.

Hurpoammodochl 1 HuTpoammodocku. Ilomydaior npu HelTpaiusa-
MM aMMHMaKOM CMeCHU a30THOI M ¢ochopHOil KUCIOT. YOoOpeHue,
MPOM3BOAMMOE Ha OCHOBE MOHOaMMOHUI¢ocdaTa, Ha3bIBaIOT HUTPO-
aMMohOCoM; TIpHA BBEICHUN KaJlusl — HATPOAMMOMOCKON. DTU KOMII-
JIEKCHBIE YIOOPEHUSI OTIIMIAIOTCSI BEICOKMM COICPXKaHWEM ITUTATEThb-
HBIX 3JIEMEHTOB, IIPUYEeM TIPU MX TTOJYYeHUU MMEETCST IMPOKasi BO3-
MOXHOCTb ISl u3MeHeHus1 cootHoleHus N : P,Os : K,O B ux cocrase.
Hurtpoammodocsl MoryT BeIyckaThes ¢ cogepskanneM N 10—30 % u
P,05 27—14 %. B aurpoammodockax (NPK- ymobpenusx) obimee co-
JIepXXaHWe MUTATeIbHBIX BelleCcTB cocTaBisger 51 % (B mapkax A 17—
17—17 u b 13—19—19). IlurarenapHble 3JI€MEHTHI, HE TOJBKO BECH
a30T U Kaluii, HO u docdop (okoiso 90 %), comepkarcst B BOIOPACTBO-
puMoit (hopMe U JIETKOAOCTYITHBI PaCTCHUSIM.

Kapooammodocel. CogepxaT a30T B aMUIHOM U aMMUa4dyHOI dop-
Max, ¢ocdop HaxoauTcs B BogopacTBopuMoit ¢opme. Mx mpousBoa-
CTBO OCHOBAHO Ha CITOCOOHOCTH MOUYEBUHBI 0OPa30BEIBATh KOMIUICKC-
HBIE COeOTUHEHUS ¢ (ochOopHOI KUCTOTON MM aMMO- M THaMMOodo-
coM. Ymobpenust MoryT comepxath 24—48 % N u 48—18 % P,0s.

Kap6oammodocku. TpoitHoe KOMOMHMpOBaHHOE YOOOpeHWE, IJIsT
MTOJTYYeHUST KOTOPOTO BBOISIT XJIOPUCTHIN Kanmmii. CymMMapHOe comep-
>KaHWe MATATeIPHBIX 3JIEMEHTOB B Kapboammodockax — 1o 60 %. Kap-
60aMMO(OCKH BHITYCKAIOT CO clenyloium cooTHomeHrueM N : P: K —
1:1:1;1,5:1:1;2:1:1:1mu1:1,5:1.

IHomadpocdarel ammonud. ITonyyaroT myTeM HeUTpaau3allii aMMMU-
akoM TMoaudocdopHOil KUCIOTE. Yaobpenue comepxut 17% N u
60 % P,0s, obnamgaeT XOpoIUMU (GU3NIECKUMU CBOMCTBAMU, €I0 MOX-
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HO IIPUMEHSTh IO Bce KyabTyphl. ITonudochar aMMoHMs — XOpOIInii
KOMIOHEHT aJisi TykocMeceit u npuroroieHus1 KKY. Ha ocHoBe cy-
rmepdocopHOIl KUCIOTEI MOXHO IIPOW3BOOUTE W IAPYTHE CIIOXHEIC
TBepIble yaoOpeHus, Harpumep noaudocdar Kaius ¢ coaepXaHuem
57 % P,0s u 37 % K,0, a Takke XUAKNEe BEICOKOKOHIICHTPUPOBAHHEIC
KOMIUIEKCHbIE YI00peHUsI.

Kunkue KommiekcHoie yaoopenus (2KKY). INomyyator mipu HeitTpa-
JIM3alU OPTO- U MOJU(POChHOPHOI KUCIOT aMMHUAKOM C 100aBIeHUEM
a3oTcoAepXalllX pacTBOPOB (MOYEBUHBI, aMMHUAYHON CEJIUTPHI) U
XJIOpUAa WK cyabdaTa Kajlus, a B OTASIbHBIX CIydasX U cojiell MMK-
poaneMeHTOB. I1pu HachleHUM OpTOPOCHOPHOM KHUCIOTH aMMUAKOM
obpasylorcst ammodoc 1 suaMmodoc.

Ob611ee comepkaHue MUTaTeIbHBIX 21eMeHTOB B 2KKY Ha ocHOBe op-
To(pocOpHOI KUCITOTE CPaBHUTEILHO HeBEICOKOE (24—30 %), Tak Kak
B 0oJiee KOHLIEHTPUPOBAHHBIX pacTBOpax IPU HUBKUX TemIlepaTypax
MPOUCXOIAT KPUCTAJUIM3alUs COoJieii U BblMaaeHue ux B ocagok. Coot-
HomieHue a3ora, ¢ocdopa 1 Kanusg B ZKKY MoxeT OBITH pa3IMdHBIM,
comepxanue N cocrasisteT 5—10 %, P,Os — 5—14 u K,0 — 6—10 %. B
Hameir ctpaHe BblmycKaioT 2KKY ¢ cooTHollleHHeM MuTaTeJIbHbIX Be-
IIECTB B OCHOBHOM 9:9:9, atakke 7:14:7;6:18:6; 8:24:0 u mp.

Ha ocnHoBe monudocdopHoit kuciorel noaydaroT KKV ¢ Gonee
BBICOKMM OOIIMM COAEpKaHMEM IIMTaTeJIbHBIX 32JIEMEHTOB (OoJiee
40 %), B yacTHOCTH ynobOpeHus coctaBa 10:34:0u 11:37:0, obpasy-
eMble TIpYU HACBIIIEHUM cynepdochopHOl KHUCIOTh aMMUAKOM. DTHU
«0a3ucHbIe» yIOOpPEeHUsT UCITOJIB3YIOT IJIsl MmojiydeHUus TpoHbIx 2KKY
pa3JIMYHOTO COCTaBa, 100aBJIsisi K HUM PacTBOPbl MOYEBUHBI U aMMU-
ayHoit cenutpol (KAC) u XJIOpUCTBIN Kaluii.

JJ1s1 MOBBILLIEHUST KOHLIEHTPALlUU MUTATeJbHBIX 3JieMeHTOB B 2KKY
HCITONB3YIOT CTAOWIM3UpPYIONIe N00aBKU K HUM — 2—3 % KOJIJIOWI-
HOH TJIMHBI WK Topda. DTU yaoOpeHUsT Ha3bIBaIOT CYCneHOUpOBaHHbL-
mu. bazncHoe cycrieHaAMpoBaHHOe ynoopeHue nmeet coctaB 12 :40: 0,
Ha €ro OCHOBE MOXHO roTOBUTH TpoliHble 2KKY paziInMyHbIX COCTaBOB
(15:15:15; 10:30:10; 9:27:13 u ap.). KomnounHas TiaMHA WU
TOpd yIepKUBAIOT COJIM OT BBHIMAACHUS B OCAIOK.

KKY 1o a¢ppeKTMBHOCTH HE YCTYIAlOT CMECU TBEPAbIX OJHOCTO-
POHHUX TYKOB U KOMIUIEKCHBIM yIOOPEHUSIM TUITA HUTPOAMMOMOCKHU.
HMx npumeHeHue ocobeHHO 3(PEMEeKTUBHO Ha KapOOHATHBIX ITOYBaXx.
st mepeBo3ku, xpaHeHuss 1 BHeceHus KKY HeoOxomum KoMruiekc
CITeIIMATbHOTO 000pyIOBaHUs. BHOCUTE MX MOXHO TeMU e CItocoda-
MM, YTO U TBEpble: CILIOLIHBIM pacnpeaejeHrueM 0 MTOBEPXHOCTH I10-
YBBI TIOJT BCITAIIKY Y KYJIbTHBALINIO, JOKATHHO BHYTPUITIOYBEHHO B OC-
HOBHOE y100peHue, a TakKe B MOJAKOPMKU — TIPU MEXIYPpSIAHOM oOpa-
0OTKe TPOIMAIIHBIX WJIX MOBEPXHOCTHO B ITOCEBaX MHOTOJIETHUX TPAB.
KKY copepxar Bce muTaTeJbHbIE 3JIEMEHTHI B BOAOPAaCTBOPUMOI JIer-
KOIOCTYIIHOM pacTeHUusIM popMe.

Cl10:KHO-CMelIaHHbIe TPaHYIMPOBaHHbIe ynoOpenusa. [Tomyyalor cme-
IIMBAaHUEM TPOCTHIX U CJIOXHBIX MTOPOIIKOBUAHBIX YIOOpEeHUH (aMMO-
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¢oca, pocToro Wiau ABOMHOTrO cynepgocdara, aMMUAYHOM CETUTPHI
WJIM MOYEBUHBI, XJIOPUCTOrO Kajusi) B 0apabaHHOM TpaHYJIsITOPE C 0-
OaBjieHMEeM aMMuaka JJjs1 HeWTpalu3alu CBOOOMHONM KUCIOTHOCTU
cyrniepdocdara u pocdopHO KMCIOTH (MM ammodoca) Ijisd odbora-
meHust cmecu docdopom. Brlimyckaemble MPOMBIIUIEHHBIE CI0XHO-
CMelIaHHbIe TPaHYJIMPOBaHHBIE YIOOpPEHUS] MMEIOT Pa3iMyHOE COOT-
HOIIIEHUE TIUTATeJIbHbIX 3JIEMEHTOB IIPU OOIIEM COAEePXaHUU UX OT 25
10 60 %.

OCBOEH BBINTYCK HOBBIX BBICOKOKOHIIEHTPUPOBAHHBIX KOMILIEKC-
HBIX yIoOpeHMiA: a30()OCKU C pa3IMYHBIMU Jo0aBKaMu ( B TOM YHCIIE
cepocoaepxKalMu), IMaMMO(MOCKA, HUTPOAUAMMOMOCKM U aMMO-
docdara, KOTOphIe YKe MOCTABISAIOTCS Ha BHYTPEHHUI PHIHOK.

B cocTtaB KOMILIEKCHBIX TBEPABIX M XKUIKUX YIOOPEHUI B IIpoliecce
WX MPOU3BOACTBA MOTYT OBbITh BBEJAEHBI APYTME MaKpo- U MUKPO3JIe-
MEHTBI, a TaKKe MEeCTULIMIbl U HEKOTOPbIe OpraHMYeCcKre MaTepualbl.

PactBopun (kpucrtaiavH). s TEIMIMYHOTO OBOIIEBOACTBA MTPOU3-
BOJSIT TPU MapKM pacTBOpUHA (TabJ. 42): KOMILJIEKCHOTO, MOJHOCTHIO
pPacTBOPUMMOTO B BOJIe YIOOpEHUSI.

42. Conepxkanue NUTATENbHBIX BeniecTs (%) B pacTBOpUHE

A 10 5 20 6
b 18 6 18 —
B 20 16 10 —

5.2.5.3. CMEWWAHHbBIE YAOBPEHUA

CMeniaHHbIe YIOOPEeHUs MOJMyJYaloT IMyTeM MEXaHMYeCKOTo CMEIIN-
BaHUS TOTOBBIX OMHOCTOPOHHUX WJIM KOMIUIEKCHBIX HETpaHYyJIMpOBaH-
HBIX WIA TPaHYJIMPOBAHHBIX YIOOPEHUI Ha CIELUATbHBIX TYKOCMECH-
TeJbHBIX 3aBOJIAX, Ha KPYITHBIX MEXaHU3MPOBAHHBIX CKJIAAAX arpOXUMM-
YyecKoi CTyObl UJIM HEMTOCPEACTBEHHO B xo3stiicTBax. [Tpu aTom moctu-
raercs 3HAUWTENbHAs SKOHOMMS TpyJa U BPEMEHUM Ha BHECEHUE
yI0OpeHUIA MO0 CPaBHEHMUIO C pa3iebHbIM IPUMEHEHUEM U TTOBBIIIAETCS
ux 3ppekTUBHOCTh. CMelIaHHbIe yI0OpeHUs BHOCAT B OIMH CJIeJ U OHU
MPU CXOXEM T'PaHyJIMPOBAHHOM COCTaBE PABHOMEPHO PACIpPEACIsTIOTCS
110 MOJIIO WJIM B 30HE JIOKAJIbHOTO BHECEHUs, MPU 3TOM BCe MpeaCcTaB-
JIEHHBIE B CMECH BJIEMEHTHI ITUTAHUSI HaXOASITCS B OOIIMX ovarax.

TykocMecu TOTOBSIT pa3HOrO COCTaBa ¢ HEOIMHAKOBBIM COOTHOIIIE-
HueM N : P : K B 3aBUCMMOCTU OT HOTpeOHOCTE! yno0psieMoil KyabTy-
DBl 1 CBOMCTB ITOYBBI. B 3TOM OTHOIIIEHUM TYKOCMECU UMEIOT IIPEUMY-
IIECTBO Tepel KOMIIEKCHBIMU yIO0OPEHUSIMU, KOTOPhIE BBIITYCKAIOT C
(UKCHPOBAHHBIM COAEPKAHMEM IUTATENbHBIX 2JIEMEHTOB, HE BCEraa
MOAXOISAIIUM JJIs1 ONpeaeSeHHON KyJabTyphbl U MouBbl. OJHAKO HE Bce
YIOOpEeHMsT MOXKHO CMEUIMBATH IPYT C APYrOM, TaK KaK B pe3yJbrare
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XUMUYECKUX Peakuil MeXTy HUMHU MOTYT IIPOMCXOAMTh HeXelaTelb-
Hble M3MEHEHMST — yXyAllleHue (PU3NIEeCKUX CBOMCTB, WJIM YMEHbIlIe-
HUE PACTBOPUMOCTU, WJIM MOTeps] HEOOXOAUMBIX MUTATEJbHBIX Be-
mectB (puc. 12).

ITpu cMemMBaHUM aMMOHMIHBIX coJieil (CyabdaTa aMMOHUS, HUT-
paTta aMMOHMsI, aMMo(O0ca) CO IICJTOYHBIMU YIOOPEHUSIMU (M3BECTHIO,
30JI0i, TOMACIILJIaKOM 1 TepModocdaTtaMu) MPOUCXOIsT IMOTePU a3oTa
BCJICACTBUME BBIACICHUS aMMHaKa.

Hampumep, 2NH4NO;+ Ca(OH), = Ca(NOj3), + 2NH; + 2H,0.
IIpu cmemmBaHum cynepgocdara ¢ U3BECTbIO pacTBOpMMasi B BOIE
COJIb MOHOKaNIbLIMK(OCcGaT ImepexoauT B HepacTBOPUMYIO (popMy — B
IW- WIN TpuKalbuuiipocdar

Ca(H,PO,), - H,0 + Ca(OH), + H,0 = 2CaHPO, - 2H,0.
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Puc. 12. Cxema cMemuBanus ynoopeHui
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IToaToMy yKazaHHBIE YIOOPEHUS HETb3sl CMEIITMBATh APYT C IPYTOM.

ITpu 3abG1aroBpeMEHHOM CMEIIMBAHUU aMMUAYHOW CEJIUTPHI C CY-
nepgocdaToM MOIydYaroT MaxKyIIyIOCsI CMeCh, HeyI00OHYIO IS paccena,
KOTOpasl Ipu XpaHeHUHU 3aTBepaeBaeT. [109ToMy cMeIuBaTh 3TH yI00-
peHUs clieayeT HEMOCPeACTBEHHO B IeHb BHECEHMUSI.

Jnst yiydineHust ¢pU3NYeCKrX CBOMCTB CMEeCH HamboJjee pacIipocT-
PaHEHHBIX YIOOpEeHUIT — aMMUAYHOM CeJIUTPhI U cyrepdocdara B rpa-
HYJIMPOBAHHBIX (hOpMax U XJIOPUCTOTO KUl — HEOOXOAUMO IS Heli-
Tpajlu3aly CBOOOAHOM KUCIOTHOCTU cynepdocdara U CHUXEHUS ero
TUTPOCKOITMYHOCTA IO0aBIATh HebOombImoe KommdectBo (10—15 %)
HEATPAIU3YIOIIMX T00aBOK (MOJIOTOIO M3BECTHSKA WM TOJOMMUTA,
¢dochopurHoit myku). ITpu 3TOM XOpoIias pacceBaeMOCTh CMECHU CO-
XpaHsieTcs TpU XpaHEHUH ee Iaxke B TeueHue 4—>5 Mec.

ITpuroToBiaeHHbBIE CMECU MUHEPATLHBIX YIOOPEHUI TOTXKHBI 00J1a-
JIaTh XOPOIIMMU (U3MKO-MEXaHUYECKUMM CBOMCTBAMU — HE CJIEXKU-
BaThCsl, HE paccianBaThCs MIPU TPAHCIIOPTUPOBKE M BHeceHUU. PU3K-
YyecKue CBOMCTBA M PacceBaeMOCTb CMeceil pe3Ko yJIydllaroTcsl Mpu
CMEIIMBaHUM I'PaHYJIMPOBAHHBIX yIOOpEeHMIA, OCOOEHHO C OJIM3KUMU
pasMepamu TpaHyl.

CoracHO arpoTeXHU4YeCKUM TPeOOBaHUSIM K TYKOCMEIIEHUIO, MC-
XOIHBIC KOMITOHEHTHI TOJDKHBI MMETh BJIAXXHOCTD He BEITIE (%): aMMu-
ayHas cenutpa — 0,3, MoueBuHa — 0,2, cynepdocpar —4, ammo-
¢oc — 1, rpaHyIMpOBaHHBLIA XJIOPUCTHI Kamuii — 1,2; cBOOOmHAS
KHCIIOTHOCTH cynepdocdaToB ToDKHA OBITH He 6onee 1 % (B mepecue-
Te Ha P,Os5). B otnensHBIX Tpobax roToBoi cMecu ynoopeHuil (6epyt
10 mpo6 o 50 r) cpenHee OTKIOHEHKE OT 3aJaHHOTO COOTHOIIIEHUSI HE
IOJKHO IpeBbiath + 10 %. Jo3upyollee yCTPOMCTBO TOJIZKHO 00ec-
MIeYnBaTh TToAAYy KaXXIoTo KOMITOHEHTA ¢ OTKJIOHEHHEeM He 6ojiee 3 %
OT 33/IaHHOTO KOJIMYEeCTRBa.

IIpuroroBieHue TyKocMecei HEOOXOIUMO TTPOBOAUTH C YUETOM IO~
TpeOHOCTHU OTAECIBHBIX KYJIBTYP B ONpPeAeIeHHOM COOTHOLIEHUM MUTa-
TeabHbIX 371eMeHTOB (N : P,Os5: K,0), a Takke CBOMCTB MOYBBI U CIIO-
CcO0OB BHECEHHUS YI0OpeHUil (OCHOBHOE, MPUITIOCEBHOE, MOAKOPMKA).
Jns TpUTOTOBJICHMST TYKOCMECeil ¢ BBICOKMM OOIIMM COIepXKaHUEM
MMUTATEJbHBIX BEIIECTB M XOPOIIUMU (PU3NIECKUMU CBOMICTBAMU HEO0-
XOJIVMMO MCIIOJIb30BaTh B MEPBYIO ouepelb MOUYEBUHY UM aMMUAUYHYIO
cenuTpy, cynepdocdaT IBOHON M aMMOHM3UPOBAHHBINA WU aMMO-
doc, rpaHyIMPOBAHHBIN XJIOPUCTHIN KaJIUA.

MexaHU3MpOBaHHOE TIPUTOTOBJIEHUE M BHECEHUE TYKOCMecei naloT
OOJIBIIMI 3KOHOMUYECKUIT 3((HEKT MO CPaBHEHUIO C pas3iebHbIM
MPUMEHEHNEeM OJHOCTOPOHHMX YIOOPEHUIA.

Ha ToBapHBIX 0a3ax arpoXuMM4YeCKOM CIY>KObl U MEXXO03SIMCTBEH-
HBIX MYHKTaX XUMU3AINN IJI JO3UPOBAHUS M CMEIIMBAHUS TTPOCTHIX
(OIHOCTOPOHHMX) YIOOPEHUI MCITONB3YIOT TYKOCMECHUTEJbHYIO YCTa-
HOBKY YTC-30 B arperate ¢ jeHTOYHBIM TpaHcropTepoM ITKC-80,

189



cMmecurelb-3arpy3unk C3Y-20 B KoMIuleKce ¢ (pOHTAIbHBIM IIOTPY3-
ypukoM I1dP-0,75, a Takke YCTaHOBKU, U3TOTOBJICHHBIEC Ha 06a3e Ky30B-
HBIX pa3OpachiBaTesIeH.

Kaxk yxe oTMeuasioch, B HacTosIee BpeMsT Ha 3aBonax Poccum ocy-
MIECTBIISTIOT KPYITHOTOHHAXXHOE TTPON3BOICTBO TJIABHBIM 00pa3oM OfI-
HOCTOPOHHUX MUHEPAJTBHBIX yIOOpeHWI (aMMUaYHast CeJTUTpa, MoJe-
BUHa, XJIOPUCTBIN Kanuii), ammodoca u HuUTpodocku. Cyxoe TyKocMe-
IIeH1e, KaK MTOKa3bIBaeT MUPOBOI M OT€UECTBEHHBIN OIIBIT, ITO3BOJISIET
co3laBaTh IIMPOKUIX aCCOPTUMEHT yIOOpEeHMIA ¢ JIIOOBIM HEeOOXOomu-
MBIM COOTHOIIIEHMEM OCHOBHBIX IMUTATEIbHBIX BEIIECTB U MUKPO3JIe-
MmeHTOoB. Hanmpumep, npeanpustue AO «YpaabCcKuii» BBIITYCKAeT IO
Ha3BaHUEM <«aMMO(MOCKaMUI» yIOOPUTEIbHYIO CMECh U3 TpaHyJIMpPO-
BaHHBIX aMMOdoca, MOYEBUHBI U XJIOPUCTOTO KaJIUSI C COmepKaHUEeM
KaXXIIoro U3 OCHOBHBIX djieMeHTOoB nutanus (NPK) He meree 15 %. Io
TPeOOBAHUIO TTOTPEONTEIST YIOOPUTETbHASI CMECh MOXKET BEITTYCKAThCS
¢ JIIOOBIM COOTHOIIIEHWEM MNUTaTeJbHbIX BemectB (1:1:1; 0:0:1;
1:1:1,7;0,6:1:2;0,5;1:1;0:1:1,8), a Takke IIpy HEOOXOTUMOCTHU
¢ 1obaBIleHMEM MarHUS M MUKPODJIEMEHTOB.

OmgHako IIeHTpalM30BaHHAsA CHUCTEMa CYXOTO TYKOCMEIICHWS B
Poccuu moka mpakTudecku oTcyTcTByeT. [Ipenmnosaraercs co3gaHue
B OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX peruoHax Poccuu cetu (35—
40 ycTaHOBOK) TYKOCMECHUTEJbHBIX CTaHIMI. ['0JloBHAs ycTaHOBKa
CyXoro TykocMmeleHus1 MomHocThio 35—40 teic. T P,O5 (HavyaBIas
paborats B OpJioBckoii o6sactu B 1998 r.) Mo3BoJIsIeT BBIMYCKAaThb
JII000 acCCOPTUMEHT cMeceil Ha 6a3e dochaToB aMMOHMS, a TaKkKe
KapbamMuma ¥ TPaHyJIMPOBAHHOTO XJIOPUCTOTO Kanusi. B mambHeii-
IEM TUIAHUPYETCS BBIMYCK APYTMX Pa3HOOOpa3HBIX CMecel, colep-
KaIlUX MUKPO3JIEMEHTEL. BEITycKaeMble CMeCH TTOJIB3YIOTCS 00Jb-
IINM CIIPOCOM V CEIBCKOXO3SMCTBEHHBIX ITPOU3BOIMTENICH, ITO-
CKOJIBKY YYMTHIBAIOT KOHKPETHBI TWUI TIOYBBI, HEOIWHAKOBYIO
00eCeYeHHOCTh MOYB OTIEAbHBIX MOJel 3JeMEHTaMM IMUTaHUS U
pasIUYHyI0 TpebOBaTEeJIbHOCTh B HUX BO3IEJBIBAEMBIX CEIbCKOXO-
3IMCTBEHHBIX KYJIbTYD.

KommiekcHble ymoOpeHHs MeJKoToBapHoro mpomsBoactBa. Cosma-
HHUE HEeOOJbIIMX (DepMEPCKUX XO3SIUCTB U IIUPOKOE Pa3BUTHE KOJI-
JISKTUBHOTO U YaCTHOI'O OTOPOIHMYECTBA M CAlIOBOICTBA MPUBEIU K
BO3HMKHOBEHHWIO B Hallleil CTpaHe OTEYSCTBEHHON «Mayloil XMMHW»
yIoOpeHnit, a TakKe TTOSIBJICHNIO Ha BHYTPEeHHEM PHIHKE pasHOoOpas3-
HBIX YIOOPUTEIBHBIX 3apyOeXHBIX TpermapatoB. [lpw pa3mWuHBIX
KPYITHBEIX TIPOW3BOACTBAX MUHEPATbHBIX YIOOPECHUWU, APYTUX XUMU-
YeCKMX 3aBOIaX HadalM BEITyCKaThb TPagUIIMOHHBIE YIOOpEeHUS B
MEJIKOM yIaKOBKe, a TaKKe IIMPOKUI aCCOPTUMEHT MPOIYKTOB MeJI-
KOTOBapHOTO IMpou3BoacTBa (MeHee 10 ThIC. T) M TOBAPOB HAPOJHOIO
MOTpeOIeHUS 111 ONTOBOM M PO3HUYHOM TOoproBiau. OHM NpeacTaB-
JISIIOT COOOI pa3MyHble TBEpAbIE M KUIKHE, TaOJeTUpOBaHHBIC U
CyCIIEH3UpPOBaHHBIE MMHEPAJIbHbBIE YIOOPEeHMsI, TUTATEJIbHBIE CMECH
00111er0 Ha3HAYeHUS U Ul OTACIbHBIX BUIOB pacTeHuil. Mx Topro-
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Bble Ha3BaHUs HE BCerna TMOJHO M ITOCTOBEPHO OTPaXaloT COCTaB U
cBolicTBa mpoaykra. [loTpebuTento yale BCero mpeaiaraloTcsl KOMII-
JIEKCHBIE, CoepKalllie BCe OCHOBHBIC 3JIEMEHTHI ITUTaHWS PACTEHMIA,
MWHEpPaJIbHbIe YIOOpeHUsI ¢ M00aBKOW IPYIMX MaKpo- U MUKPO3Jie-
MEHTOB (TabJ1. 43).

43. ACCOPTHMEHT HEKOTOPBHIX KOMILIEKCHbIX YA0OpeHHii MeJKOTOBAPHOIO MPOM3BOACTBA
U NPOM3BOJUMBIX B KaYeCTBe TOBAPOB HAPOAHOrO MOTpPedIeHns
(pa3pemeHHbIX K MPUMEHEHUIO)

YHuBepcajibHOE 7 7 8 1 — OAO «Bockpe-
4 6 10 1 — CEHCKHME MUHe-

Db dexkr (Kumkoe) 5 10 5 - - pajbHbIE

CwMmech «OroponHasi u 6 9 9 - — yIoOpeHusT»

TJIOZIOBO-SITOTHAST»

NPK Mukpo (TabneTku) 16 10 24 — + OAO «Ypan-

KaJInii»

Cynep 11 24 24 + +

YHuBepcan 10 10 20 2,5 +

I'unpo 6,4 11 31 2,7 + 3A0 «Kemupa-

Kombu 14 11 25 1,4 + arpo» (MockBa)

IMonesoe 13 16 18 +

KaprodenasHoe 12 14 17 2,5 +

CBEKJIOBUYHOE 15 12 8 +

(2,5 % Na,0)

OpraHo-MUHepaIbHOE 7 7 8 + + OAO »byiickuit

yaoOpeHue «YHUBepcaa» XUMUYECKUNA

3aBOMI»
OpraHo-MUHepaJIbHbIE 36 popMm 3A0 MHIIIT
yIOOpeHUsT «Papt» (Mocksa,

C.-IletepOypr)

* MUKpPORJIEMEHTHI.

XoTsl Bce AOIycKaeMble K IPOoJaxe TOBAphl IPOXOIAT cepTU(hUKa-
LIMI0O U PeTUCTpaLNIo ¢ Lelbio cooTBeTcTBUsA 'OCTam 1 6e3omacHocC-
TH, 5TO HE BCETIa CIY:KUT rapaHTHUEH IOTydeHHs 00eIIaeMOro peKiaM-
HBIMM TIpocnieKTaMu 3P PeKTa.

5.3. CEPTU®NKALUUA MUHEPAJIbHbIX YAOEPEHUN

OpHa U3 QYHKIUI arpoXUMUYECKOM CITy>KObI — KOHTPOJIb 32 Kaye-
CTBOM U 0€30MaCHOCTBIO YIOOPEHUI U IPYTUX arpOXUMUKATOB (XUMMU-
YECKUX MEJIMOPAHTOB, XMMUYECKMX KOPMOBBIX 100aBOK, KOHCEpBaH-
TOB KOPMOB), TTOCTaBJISIEMBIX CEJIbCKOMY XO3SICTBY. B HayuyHO-MeTO-
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JUYECKOM LIEHTpPE arpoXuMu4eckoil ciyxk6bl ctpanbl — [IMHAO —
JIeMCTBYeT TepBbIi U3 co3maHHBIX B Poccum crnenumanu3upoBaHHbBIN
opraH 1o cepTuduKaluyd arpoXMMUKaTOB, B KOTOPOM pa3pabOTaHbl U
BHEJpEHHI crielupuieckrie ee KOMITIOHEHTHI (TTOPSIIOK cepTUdUKauu
9TOM TPyIIbl MPOAYKTOB, HOMEHKJIaTypa OOBEKTOB 00s13aTeJIbHON U
JIOOPOBOJIbHON cepTUdUKAIIMM, HOPMATUBHBIE JOKYMEHTBI, METObI
aHaJIM30B U UCIBITAHUI arpoXMMUKAaTOB Ha COOTBETCTBUE MPEAbSIBIIS -
€MBIM TpeOOBaHUSIM Ha Ka4yeCTBO M 0€30I1aCHOCTh, MAPKUPOBKY U yIla-
KOBKY). Pa3zpabartbiBaioTcsi TeXHUUECKHE CPeACTBa IJIs1 KOHTPOJIS 3a Ka-
YeCTBOM arpoOXMMHUKATOB, HOPMATHBEI U MpaBWIa, perjlaMeHTUPYIOIINE
3Ty AeATEbHOCTb arpOXUMUUYECKOM CITY>KOBI.

IIpu cepTudukanym MHHEpaJIbHBIX YIOOPEHUII KOHTPOJMPYETCS
X cooTBeTCTBUE ycTaHOBIeHHBIM 'OCTamu u TY mapamerpam Kaue-
CTBa, OHOPOJHOCTHU COCTaBa U CBOMCTB, HAIEXKHOCTU (COXPaHSIEMOCTU
CBOMCTB B TeUEHUE MEXKCE30HHOTO XpaHEHMUsI, TIPU CKJIAACKON WU T0-
JIEBOI TIOATOTOBKE yIOOPEHMIA K BHECEHUIO B IMOYBY), O€30MaCHOCTHU
(Tmoxkapo- ¥ B3PBIBOOIACHOCTH, HAJIMYUIO TOKCUUYHBIX MpPUMeECcCEeN, UX
coaepxaHue no cpaBHeHuro ¢ ITJIK u ap.).

T'ocynapcrBeHHble obuiepoccuiickue cranaaptbl (IOCTwI) u Tex-
Hudeckue yciaoBus (TY, pa3pabaTbiBaeMble ¢ yYETOM OCOOCHHOCTEM
MPOM3BOACTBA Ha OTHEIBHBIX 3aBOJAX M KavyecTBa ChIPbsI) MperycMaT-
PUBAIOT TSI KaXIOTO MPOMBIILIEHHOTO yI0OpEeHNs MUHUMAJIBHOE CO-
JIepXkaHue IeMCTBYIOIIEro BelIeCTBA M MaKCUMAaJIbHOE COIepXKaHUe
BJIar'y, PerJaMEHTUPYIOT OCHOBHBIE IMOKa3aTeM (U3NKO-XUMUIECKUX
U MeXaHW4YeCKMX CBOMCTB yI0OpeHUI, HaIMYrMe TOKCUKAHTOB U Bpe.-
HBIX MpUMecei IJ1 pacTeHU.

CooTBeTcTBUE YIOOPEHUIt, MOCTABISIEMbIX CEJIbCKOMY XO3SIUCTBY,
3TUM TPeOOBaHUSIM KOHTPOJUPYIOT C TIOMOIIbIO CTAHAAPTHBIX METOIOB
B HCIIBITATEJbHBIX JA00OPaTOPUSIX HEIMOCPEACTBEHHO Ha XMMWYECKUX
3aBOJiaX U B CIELIMATU3UPOBAHHBIX TTOAPA3AEIECHUSIX arpOXUMUUYECKOM
CJIyXOBbI, aTTECTOBAaHHBIX Ha MPOBeAeHNE CEPTUDUKALIUN.

Kpatko oxapakTepusyeM OCHOBHBIE (PM3UKO-XMMUYECKUE U MeE-
XaHUYEeCKMe CBOMCTBA YIOOpEeHMIi, KOTOPbIE HApsLy C CoAepKaHUeM
NeICTBYIOIIETO0 BEIIeCTBAa OIPENCHSIIOT KayeCTBO ITOCTABIISIEMBIX
CEJIbCKOMY XO3SIMCTBY MPOAYKTOB U MPUTOTOBJISIEMBIX U3 HUX TYKO-
cMecei.

Braxcnocms mocTaBlisieMbIX TIPOMBIILIEHHOCTBIO YaA0OpeHuil (ee
MaKCHUMaJbHO JOIYCTUMBI YpOBEHb) NOJKHA COCTABJISATH IJIs a30T-
HBIX ymobpenmit 0,15—0,3 % cymepdocdaroB — 3—4, ocCTaIbHBIX
ymobpeHuii — 1—2 %. OT 3Toro IokasaTtejis 3aBUCSIT BCE OCTaJbHBIE
$U3MKO-MeXaHNYeCKUe CBOMCTBA YI0OpeHUIA.

Ipanysomempuueckuii cocmaé — MPOLUEHTHOE COJAEPXKAHUE OTAECIb-
HBIX Dpakiuii ynoopeHus, MOJIydeHHBIX IIyTeM pacceBa Ha CUTax pas-
JIM4Horo auamerpa. OT HEro 3aBUCIT CKIIOHHOCTh YIOOPEHUS K YILIOT-
HEHUIO, CBOIO0OPAa30BaHUIO TIPU XpaHEHUH, CICXKMBAEMOCTb M pacce-
BaeMOCTb.

ITpu BbIpaBHEHHOM I'paHYJIOMETPUUECKOM COCTaBe YIOOPEHUI U UX
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cMeceit obecriedynBaeTcsl OOJbIIasi paBHOMEPHOCTb pacceBa LIEHTPO-
OeXXHBIMU pa3dpachIBaTEISIMU.

IIpounocms epanys — onpenessieT COXpAaHHOCTbh I'PaHyJIOMETpUYeC-
KOI'0 COCTaBa MpU TPAaHCIIOPTUPOBKE, XpaHEHUN U BHECEHUU ymoOpe-
HUil. MexaHnuecKylo MPOYHOCTh TpaHy Ha pazgaBiauBaHue (B MIla) u
nctupanue (B %) onpenensiorT Ha CIlelMaIbHBIX prubopax. CorracHo
arpoTeXHUYECKHUM TPeOOBaHUSIM CTaTUUYeCKasl MTPOYHOCTh IpaHys (MIU
KPHUCTAJUIOB) YIOOPEHMUIA, MCTIOJb3YEMBIX ISl CYXOrO TYKOCMEILIeHUs,
JOJKHA ObITh He MeHee 30—50 Kr/cM2, a IMHAMUUYECKask IPOYHOCTh
ux — He MeHee 85—90 %.

Caexcusaemocms — CKIIOHHOCTD YIOOPEHUI MEepeXOauTh B CBSI3aH-
HO€ U YIUIOTHeHHOE cocTosiHue. OHa 3aBUCHUT OT BJIAXXHOCTH yaoOpe-
HUl, pa3Mepa U (POPMBI YaCTUII, UX MPOYHOCTH, ITABJIEHUS B CJIOE, yC-
JIOBUM U MPOJOKUTEILHOCTU XpaHeHUsl. CleXX1uBaeMOCTb OMpenessi-
10T 110 MPOYHOCTHU LIUJIMHAPUIECKOTo obpaslia ynoopeHus, XxpaHuBIIe-
rocsi Mpu CTPOTO ONpPEAeJeHHBIX YCIOBUSIX, M OLEHUBAETCS IO
ceMuOaJIJIbHOMN 1IKaJIe.

K cunbHOCeXMBaOMMUMCS yI0OPEHUSIM OTHOCSITCS aMMUadyHasi ce-
autpa (CTeneHb cleXuBaeMoCTU 2—4), MOPOIIKOBUIHBIN cynepdoc-
dat (creneHb 6—7) WM MEJIKOKPUCTAUTMYECKUIN XJIOPUCTHIA KaIui
(crenenp 6). Cynbdar Kanus MpaKTUYeCKN He clieXXuBaeTcs (CTereHb
1). CrexxBaeMOCTb yA0OpEeHU MOKHO YMEHBIINUTh 32 CYET ITIPOU3BO/I-
CTBa ynoOpeHuit B rpaHyTMPOBAHHOM BUIE C MUHUMAJIBHBIM COIEpKa-
HHUEM BJIaTM, MOBBIIIEHHON MPOYHOCTU I'paHyJ, 3alIUTHI OT IOTIJIOIIe-
HUSI BJIaTU M3 BO3AyXa MPU XpaHEHUU U TPaHCHOPTUPOBKE BCJEACTBUE
TUTPOCKOTTUYHOCTH.

Tuepockonuurnocms — CTIOCOOHOCTb YAOOPEHMS MOMIOIIATh BJIary 13
Bozayxa. IIpy MOBBIIIEHHONH TMIPOCKOMUYHOCTU YIOOPEHUs OTChIpe-
BalOT, CUJIbBHO CJIXKMBAIOTCSI, YXYIIIAIOTCS UX ChIMYYECTh U pacceBae-
MOCTb, TPaHYJIbl TEPSIOT MPOYHOCTb. [ MIPOCKONMUYHOCTh YIOOpeHUit
OLICHMBAIOT IO JIecATUOaIbHON 1miKaje. KanblimeBass ceauTrpa MMeeT
OaJlJT TUTPOCKOIMYHOCTY OKOJIO 9, rpaHy/JIMpoBaHHasl aMMUayHas ce-
JINTpa U MOYEBMHA — 5, TPaHyJIMPOBAHHBIN MPOCTON Y aMMOHU3UPO-
BaHHBIN cyrnepdocdar — COOTBETCTBEHHO 4—5 1 1—3, XJIOPUCTHIi Ka-
mii — 3—4.

I'urpockonuYHOCTh yIOOpPEHUIA OIlpenessieT CIIOCO0 UX YIIaKOBKMU,
YCJIOBUSI TPAHCIIOPTUPOBKM U XpaHeHusl. becrapHoe XxpaHeHHe U
TPaHCIOPTUPOBKA AOMYCTUMBI TOJBKO IJIsI YAOOpEeHUU ¢ 0ajioM TUT-
POCKOIIMYHOCTH MeHee 3.

IIpedeavas  6nracoemkocms — XapakTepU3yeTCsl  MaKCUMaJIbHOM
BJIAXKHOCTBIO YIOOPEHMUSI, TIPU KOTOPOU COXPaHSIETCS €ro CIIOCOOHOCTh
K XOpollIeMy pacceBy TYKOBbIMU cestikamu. [Ipu cMelnBaHUM Biax-
HBIX YIOOPEHUI MOIy4aloT CMECH C IUIOXOM ChIIMYy4YeCThIO.

Paccesaemocmpb — CIIOCOOHOCTb K paBHOMEPHOMY pacceBy ymobpe-
HUI — 3aBUCHUT IIPEKIE BCETO OT UX CHITyYeCTH (TTOABMKHOCTU) U Ipa-
HyJIOMeTpHU4YecKoro cocraBa. OIeHUBAIOT 110 NeCITUOATLHOM IIKaJe.
YeM BhIIIIE pacceBaeMOCTb, TeM Bhille 0aui. ITpu xopoieil pacceBae-
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MOCTHU YOIOOpEeHUI 1 UX CMeceil MOXKHO C YCIIeXOM MCIOJIb30BaTh IIPO-
CThl€ TI0 KOHCTPYKUMHU U BbICOKOMPOU3BOAUTEIbHBIE 1LIEHTPOOEKHBIE
pasbpachIBaTeu.

CoOTBeTCTBUE KayecTBa yAOOPEHUI MO COACPKAHUIO NECTBYIONIE-
ro BellleCTBa U IPYTUM IoKa3aTessM KOHTPOJUPYIOT C TTIOMOIIbIO MPU-
MEHEHUSI CTaHAAPTHBIX aHAJUTUYECKUX U MHCTPYMEHTAJbHBIX METO-
JIOB.
LIMHAO cosmectHO ¢ HITO «Arpomnpubop» 1 IpyruMu opraHu3a-
LIMSAMU pa3zpaboTaHbl KOMIUIEKTHI CIIEIUAIbHBIX TEXHUYECKUX CPEIICTB
KOHTPOJIsI, KOTOPbIMU OCHAILEHbl LEHTPbl U CTAHLUMUMU arpoXMMHuYec-
KO cTy>KOBbI, CITY>KOBbI TEXHUYECKOIO KOHTPOJISI MPEANIPUITU TYKOBOM
MIPOMBINIUIEHHOCTU. KOMILIEKT BKIIIOUYAET LIYITbI-IIPOOOOTOOPHUKM JIJIST
KUAKUX Y TBEPABIX YIOOPEHU, pelIeTHbIe KIacCU(MUKATOPHI IS OIl-
peAesieHus1 TpPaHyJIOMETPUUYECKOTO COCTaBa yIOOpeHUiA, TpUuOOpPhl IS
U3MEPEHUsT TMHAMUYECKON U CTAaTUYECKOW MPOYHOCTU IpaHyJl, YCT-
pOMCTBa [Is1 TIOJIEBOTO M JIAOOPATOPHOTO OMPEAETICHUS CTENIEHU Clie-
>XMBaeMocTu ynoopeHuit. [TpakTrka UCIOIb30BaHUS 3TUX KOMILJIEKTOB
MPU UCTIBITAHUU TOTOBOM MPOAYKIMU J0Ka3aaa BhICOKYIO HaleXXHOCThb
Y TOYHOCTb UX O0OPYAOBaHUS.

ITo60o4YHBIE TPOAYKTHI OCHOBHBIX XUMHWUYECKUX ITPOU3BOJCTB U OTXO-
JIbl TIPOMBIIILJIEHHOCTH, MCTIOJIb3YEMbIE B KAUECTBE yI0OpeHUl, B 0051~
3aTEJILHOM TIOPSIKE KOHTPOJUPYIOTCS Ha CONEpPXKaHUE TSIXKEIbIX Me-
TaJUIOB M IPYIUX TOKCHMKaHTOB. DochopcoaepKalinyio MpoIyKIInio Ma-
JIOTOHHQXXHBIX TMPOU3BOACTB KOHTPOJUPYIOT Ha COJAEpXKAaHUE ecTe-
CTBEHHBIX paauoHyKauaoB. [lo maHHBIM HCHBITATEIBLHOTO ILIEHTpa
IIMHAO, ynenbHast palOaKTUBHOCTb U COIEPKaHNE TSIKEIbIX MeTal-
JIOB B MPOMBIIUIEHHBIX (hOCHOPHBIX YIOOPEHUSIX, TTOJydyaeMbIX Ha OC-
HOBE KOJILCKOT'O afnaTuTa, CyleCTBEHHO HUXE YCTaAaHOBJIEHHBIX HOpMa-
TUBOB, TOTa KaK UMIIOPTHBIE yIOOpeHusl OOJIblle 3arpsi3HEHBI UMU 1
HUMEIOT 00Jie€ BBICOKYIO PAAUOAKTUBHOCTbD.

5.4. TPAHCNOPTUPOBKA, XPAHEHUE
U BHECEHUE MWHEPAJIbHbIX YOOBPEHUN,
AIrPO3KONOMNMYECKUE TPEBOBAHUSA

INpaBunbHast opraHu3alds TIepeBO3KU, XpaHEHWSI W BHECCHMS
yIOOpeHNI UMeeT BakKHOe 3HAYeHME IS CHIDKEHUS MX ITOTePh M T0-
BbIlIEHUST 2(PHEKTUBHOCTU 00ECTeUeHUST IKOJOrMYeckoi 6e3omnacHoc-
TH.

TpaHcnopTHpPOBKa MHUHEPAJBHBIX yaoOpenmii. OT 3aBoma 10 CKJIAI0B
TOBapHBIX 0a3 ¢ XpaHWIMIIIAMU €€ OCYILIECTBIISIOT XKeJIe3HOIOPOXKHBIM,
peke BOTHBIM TPAHCIIOPTOM, a Ha OJM3JIeXallne CKJIaabl — IMPeruMy-
IIECTBEHHO aBTOTPAHCIIOPTOM.

3aTapeHHbIe YIOOPEHMS MEPEBO3IT B KPBITBIX KeJIe3HOAOPOKHBIX
BaroHax WJIM 6apxkax oOIIero Ha3HAYeHUs, IPEUMYIIIECTBEHHO B TTaKe-
Tax Ha CTOCYHBIX MOMIOHAX, YCTOMUYMBO pa3MEIIeHHBIX B BarOHE WU
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TpIOMeE, a JUIS TTAKETHOW TPaHCIOPTUPOBKU M BRITPY3KM YIOOPEHUI U3
BaroHOB U TPIOMOB HEOOXOAMMO UMETh B HUX LIMPOKKUE ABEPHBIE MPO-
€Mbl 1 TPIOMHBIE JIIOKMU.

HesaTapeHHble TpaHyJUpPOBaHHbIE YIOOpEHUS JIydllle BCEro Iepe-
BO3UTHb B CIELUAIM3UPOBAHHBIX CaMOPa3rpyXarmolIUXCs BaroHax WJIN
(ripu TIepeBO3Ke YIO0OpeHU, He BBITPYXKAIOIIMXCS TPaBUTALIMOHHO) B
KPBITBIX BaroHax OOlIero Ha3HAYeHMSI C CAMOYILJIOTHSIIOIMMUCS ABe-
PSIMU WU ¢ ABEPHBIMU IMPOEMaMu, 000pyI0BaHHBIMU 3arpaauTesIbHbI-
MU LIATAMMU.

DochopUTHYIO U U3BECTHIKOBYIO MYKY MEPEBO3SIT B XKEJIE3HOIO-
POXHBIX LHUCTePHAX-IIEMEHTOBO3aX WIM B CIIELIMAIM3UPOBAHHBIX Ca-
MoOpa3rpyXarouuxcs BaroHax. JIJist 1ocTaBKM NMbUICBUAHBIX YIOOpeHUIt
BOIHBIM IYyTEM MCIOJIB3YIOT TaKXKe CIIelMaIbHbIe Cyaa-IeMEHTOBO3bI
rpyzonoabeMHoOCTb0 2000 T, 6ap>KKU-1IeMEHTOBO3bI I'PYy30MOIABEMHOC-
Thto 1200 T.

TpaHcnOpTUPOBKY XUAKOTO aMMMaka C 3aBoja Ha IPUPEIbCOBbIE
CKJIaJbl OCYILIECTBIISIIOT, KaK MPaBUjo, B aMMUAUYHBIX XKeJIe3HOA0POXK-
HBIX LIMCTepHaX BMeCTUMOCTHIO 30 T, a OT IMpUPETbCOBOIO CKJIaga I0
MIyOMHHOIO (XO3SIMCTBEHHOIO) WK A0 MOJIS JJISI HETIOCPEACTBEHHOTO
BHECEHMST — aBTOMOOMIbHBIMM WJIM TPAKTOPHBIMU 3aIIpaBIIUKAMU.

AMMUMaYHyI0 BOAY TPAHCIIOPTUPYIOT B T€PMETUIECKUX XKeJIe3HOMO-
POXHBIX LIMCTEPHAX, pPACCUUTAHHBIX HAa HEBBICOKOE JaBJICHUE.

bazuchbie pactBopsl ZKKY noctymnaior ¢ 3aBogoB Ha IPUpPEIbCOBbIE
CKJIaIIbl XKeJIE3HOMOPOKHBIM WJIM aBTOMOOMJILHBIM TpaHcropToM. Crio-
€00 JOCTaBKM 3aBUCUT OT PaCCTOSIHUSI, COCTOSIHUSI TIOPOT U APYTUX YC-
JoBuii. ZKene3HOMOPOXKHbBIE LIMCTEPHbI IJIsI AOCTaBKM yIOOpEeHUI OT
3aBOJIOB JI0 CKJajJa MCHOJb3YIOT MpU paccrossHuu 6osee 120 kM. Ilpu
JIOCTaBKE aBTOTPAHCIIOPTOM HCIIOIbB3YIOT aBTOMOOWIbHbBIE MOJIyTTPULIE-
Mbl C ABYMSI-TPEMS ILJIACTUKOBBIMM €MKOCTSIMU BMECTUMOCTBIO IO
3200 1.

Ha xadecTBO TpaHCIOPTUPOBKU U MPUEMKY TOCTYIAIOIINX ITOTPE-
OUTENI0 MUHEPATbHBIX YIOOPEHUI COCTABISIOT aKThl, B KOTOPBIX YKa-
3BIBAIOT aPECHBbIC JaHHBIC U3TOTOBUTES (ITOCTABIINKA) U MOJydaTelIst
MPOAYKIIM, PEKBU3UTHI, COXPAHHOCTDb YIOOPEHMI TTOCIe TPAHCTIOPTU-
POBKH, UCIIPABHOCThH BarOHOB WIM IPYTMX TPAHCIIOPTHBIX CPEACTB, Ha-
JINYKE TUIOMO OTIIpaBUTENsI, COCTOSTHHE Taphl 1 MAapKHUPOBKY I'py3a, CO-
OTBETCTBME YCJIOBUI TPAHCIIOPTUPOBKY TEXHOJIOTUYECKUM TpeOOBaHU-
siM. IIpu ycTaHOBJIIEHUM HEOOCTaYu Ipy3a U APYTMX HECOOTBETCTBUIL B
3aKJII0YEHUM YKa3bIBalOT BO3MOXKHBIE MPUYMHBI KX BOBHUKHOBEHUSI.

Pasrpy3ky BaroHoB MpOBOIST IO CXeMe€ BaroH — CKJIaJl WJIM Ba-
TOH — aBTOMOOW/Ib. [Ipu 3TOM HCIOJB3YIOT MPUEMHOE YCTPOMCTBO
cKJlaja, a Mpu ero OTCYTCTBUM — MOAKATHOM TpaHcmopTtep. [1pu BhIr-
py3Ke YIOOpeHUiI M3 KPBITOIO BaroHa OOIET0 Ha3HAYeHUS B CKIall
MPUMEHSIOT clieuuanbHble MalmuHbl (Turma MBC-4). HemomycTtumbl
BBITPY3Ka YIOOpPEeHMIT M3 TPAHCHOPTHBIX CPEACTB HA OTKPBITHIE ILIO-
WagKku (KpoMme ymoOpeHWid, 3aTapeHHBIX B IMOJUATUICHOBBIE MEIIKHU
WIN KOHTEHEephl), CMEIIBaHUEe YIOOPEeHUI MexXay COOOM U ¢ APYru-
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MM Matepuasiamu. Ilociae BBITpy3KM BarOHOB M IPYTMX TPAHCIIOPTHBIX
CPEeICTB HYXXHO THIATEJIbHO UX BEIYMCTUTh, COOpATh OCTATKU U MPOCHI-
nasiuecs ynoopeHus. [Ipu nepeBo3ke yaoOpeHUit aBTOTpaHCIIOPTOM
HEeoOXOIMMO MCIIOJb30BaTh CIIeMaIU3MPOBAaHHbIE aBTOMOOWIIM C 3aK-
PBITBIM KY30BOM, a TIpU TepeBo3Ke (0COOEHHO He3aTapeHHbIX yaoope-
HU) OOBIYHBIMU ABTOMOOWISIMU Ky30Ba OOOpPYAYIOT BEPXHUMM He-
MMPOMOKaeMbIMU YKpbITUSIMU. [lociie BbIrpy3KU ynoOpeHuli Ky30Ba aB-
TOMOOMJIEH cenyeT TIIATEIbHO BBIYUCTUTD.

XpaHeHHe MHHEpPAJBHBIX YI0OpeHHii. ETo OCyllecTBISIOT B crelu-
aJIbHBIX CKJIaZgaX, MOCTPOCHHBIX MO TUIIOBBIM MPOEKTaM: IPUPETbCO-
BBIX M TIPUCTAHHBIX, a TaKXe HEIMOCPEACTBEHHO B XO3SIHCTBaX
(puc. 13). XpaHeHne MUHEPAJIbHBIX YIOOpEeHUI1 HAa OTKPBITHIX, HE000-
PYIOBAaHHBIX TUIOIIAAKAX MPUBOAUT K 3HAYUTEIBHBIM MX MOTepsM (10
10—15 %) n yxXyaIieH!Io KauyecTBa: OTCHIPEBAHUIO, CIIEKUBAHMIO, CHU-
KEHUIO COoAepXKaHUsl B HUX TMUTATEJbHBIX BelllecTB. Ha creuuanbHO
MOATOTOBJICHHOM ac(aJbTOBOI MJIM OETOHHOI OTKPHITOM ILIOIIAIKE,
OT KOTOPOI YCTPOEH OTBOA AOXIEBBIX, TaJbIX U I'PYHTOBBIX BOJ, JO-
MMyCKaeTcsl BpeMEHHOE XpaHeHUe B ITa0eIsIX JUILb 3aTapeHHbIX B MSIT-
KHe KOHTEWHEephl U MOJUATUIICHOBBIC MEIIKW ya0OpeHuli (KpoMe aM-
MMavHO# cenutTpsl). [Ipu aTOM 1ITabGE b CAEMyeT PacoJOXUTh Ha Je-
PEBSIHHBIX MOIIOHAX M YKPBITH CBEPXY OPE3EHTOM WM MOJUITUICHO-
BOW TLJICHKOM.

HeobOxonuMocTh cKJIamMpoOBaHUs YOIOOpPEHUI 00yCJIOBJI€HA CE30H-
HOCTBIO X IPUMEHEHUsI 1 HEPAaBHOMEPHBIM MOCTYIUICHEM B T€UCHHUE
roga. Tunsl ¥ pa3Mepsl CKIaa0B ObIBAIOT pa3HBIMU, UX PACCUUTHIBAIOT
Ha OIpeIeeHHYI0 €MKOCTb C y4eTOM TIOJ0BOil 00OpaynMBaeMOCTU
ynoopeHuii. IlpupenabcoBble M MPUCTAaHHBIC CKJIAaAbl MUMEIOT 3HAYU-
TeJIbHO OOJIbIIYIO PAa30BYI0 BMECTUMOCTb, UeM CKJIaJbl XO3SIMCTB. 3aa-
HUSI CKJIQI0B CTPOSIT U3 XKeJIe300€TOHHBIX U 00JIETYeHHBIX IePEBSIHHBIX
KOHCTPYKLMI, a TaKXKe U3 KUPIMYA U APYTUX MECTHBIX CTPOUTEIbHBIX
MartepuanoB. CKIaabl, UX CTPOUTEIbHbIE KOHCTPYKIIUM U TEXHOJIOTH-
yecKoe 000pyIoBaHNEe JOJKHBI UMETh aHTUKOPPO3UOHHYIO 3aIIUTy OT
arpecCrUBHOIO BO3ACHCTBUS MUHEPAIbHBIX YIOOPEHUIA.

3amnpeniaeTcs pa3MelleHHe CKJIaIOB MWHEpAIbHBIX YIOOpeHMI B
BOJOOXPAaHHBIX 30HAX (MOJ0cax) peK, 03ep U BOAOXPAHUIUI (IIPUIO-
xkeHue 6). MUx pacnonaraior Ha paccTosgHum He oimke 200 M OT XWITBIX,
OOIIECTBEHHBIX U MPOU3BOACTBEHHBIX 3[JaHU, a B Cjlyyae OJHOBpE-
MEHHOTO XpaHEeHUS U MecTULA0B — He onumke 500 M.

BmecTMOCTb MpUpPENbCcOBBIX U MPUCTAHHBIX CKJIAMOB OMPEAeIsIOT,
HUCXOMSl U3 KOJUYECTBA OOCITYKMBAEMbIX CKJIAIOM XO3SIICTB, paccTosI-
HUS MX OT CKJIaJla 1 TIepCeKTUBHOM roJ0oBoil MOTpeOHOCTH B yno0pe-
Husix (Ha 10—15yeT), a Takke ¢ y4eTOM MUHUMAJbHBIX 3aTpaT Ha
CTPOUTENILCTBO CKJIaZa M JOCTaBKY ymoOpeHuil B xo3siicTBa. I'omoBas
000paYMBaeMOCTh YIOOPEHUI B MPUPEJIbCOBBIX CKJIagaX B 3aBUCUMOC-
TH OT 30HAJIBHBIX YCIIOBUI MOXET OBITh IBYX-, TPEX- U YEThIPEXKpaT-
Has. Hanpumep, npu mepcrieKTUBHOM TOJ0BOM MOTPEOHOCTH BCEX XO-
3MCTB 30HbI OOCIIyXXKMBaHUSI B MUHEPAJIbHBIX YIOOpeHUSIX 15 ThIC. T U
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TpeXKpaTHOM CpeaHel TogoBoil 000pauyrMBaeMOCTH IOTPeOHasl BMECTH-
MOCTb CKJaJa COCTaBUT 5 ThiC. T. PasMep ckilaga Xo3giCTBa 3aBUCHUT
TaKXe OT MEePCIEeKTUBHON MOTPEOHOCTU B MUHEPATbHBIX YIOOPEHUSIX
U KoadduimeHTa ux 060payrnBaeMOCTH.

Ckianbl, TOCTPOEHHBIE TI0 TUMOBBIM MPOEKTaM, AOJIKHBI OTBeYaTh
CleAyIOIIMM OCHOBHBIM TpPeOOBaHUSIM: U3OJSLUS YI0OpeHU# OT at-
MocC(epHBIX 0CaIKOB, TaJbIX U TPYHTOBBIX BOJ, CO3MaHNE MUKPOKIU-
MaTa B XpaHWIUIIE (MCKIIOYAIOIIEero CKBO3HSIKMA U TPUTOK BIAXKHOTO
BO31IyXa), BO3MOXHOCTb MEXaHM3aIlM1 TTOrPy30UYHO-Pa3rpy30dHbIX pa-
60T (BIOJIb CKJIaAa JOJKEH OBITh LEHTPANIbHBIM Mpoe3 IMUPUHON 3 M
JIJIsT CBOOOJHOIO IMepeABUKeHUsT MalluH). Jis BRITPY3KU He3aTapeH-
HBIX YIOOpEeHU CKIaa JOKeH UMETh IIPUEeMHOE YCTPOICTBO, a TaKKe
OeTOHHBIE WX achaJIbTOBLIE TIOJIBI BBIIIE YPOBHSI MPUCKIIAACKON TUIO-
1IagKU He MeHee yeM Ha 2 cM. 1o repuMeTpy HapyKHBIX CTeH CKjaaa
JIOJIKHA OBbITh OTMOCTKA IIMPUHON HEe MeHee 1 M C YKJIOHOM ISl OTBO-
Jla 0CaJKOB U TaJbIX BOJI.

3aTtapeHHbIe M He3aTapeHHble YIOOpEeHMsI XpaHST B CKJIalax pas-
JIeJIbHO, UX pa3MellaloT Mo BuaaM U ¢opMaM B OCOOBIX OTCEKax WJu
He3aTapeHHbIe yI0OpeHMSs pa3esiioT MepeHOCHbIMU IuTamMu. Ha nu-
LIEBOI1 CTOpOHE OTceKa (CEeKIMM) HABEIIUBAIOT ATUKETKY C YKa3zaHUEeM
Ha3BaHUs YIOOpPEeHUs, colepKaHUsI B HEM IUTATEIbHBIX 3JIEMEHTOB,
BpEMEHU TOJIyYeHUSI.

He3zaTapeHHble ynoOpeHs XpaHSIT HACBINbIO BeicOoTOM 2—3 M. Pac-
ChIIIaHHEKIE 110 MOJIY YA0OpeHUsI HEMEIUIEHHO YOupaloT.

3arapeHHbIe yIOOpeHUsT (KpoMe aMMMAYHOM CEJIMTPHI) YKJIaabIBa-
10T Ha TJIOCKME WJIM CTOSUYHbBIE TOJIOHBI B TPU sIpyca IO TISITh PSIIOB B
KaxIoM nomagoHe (Bcero 15 psimoB). B paiioHax 1ocTaToOuHOro 1 M306I-
TOYHOTrO YBJIAXXHEHUS 3aTapeHHble YI0OpeHHUs Jydllle YKIaablBaThb Ha
pellieTyaTble HaCTWIbI M cTestaxu. st obecriedyeHusl COXpaHHOCTHU
YIaKOBKU TPU YKJIaAKe HEeOoOXOAMMO coOJII0IaTh OCTOPOXHOCTh. [1pu
pa3pbIBe YIIAKOBKU YIOOPEHUS HY>KHO HEMEIJICHHO Tepe3aTapuTh.

AMMUaJHas ceJMTpa OrHeonacHa, ro3TOMY €€ XPaHST B CHEIUaIbHO
000pyIOBaHHBIX N30JIMPOBAHHBIX CEKIIUSIX WIN B OTIENIbHOM cKiane. [a-
KETbI C aMMHAYHOM CEJIUTPOI JTydllle BCETo XpaHUTb Ha CTeJUlaXKax WK Ha
CTOEYHBIX aHTUKOPPO3UIHBIX MOAIOHAX C BBICOTOM YKJIAIKU B IECATH PsI-
0B (B JBa sIpyca Mo IISITh PSIOB B KakIoM IonmoHe). PaccrosiHue ot
IITabesst 40 CTEHBI JOJDKHO OBITH 1 M, MEXIy IITa0eIsIMU — JI0 3 M.

®ochopuTHYIO MYKY U TTBUIEBUIHBIC M3BECTKOBBIC YIOOPEHUS Xpa-
HSIT B CHeLMaJIbHBIX MPUPEIbCOBBIX CKJIaAaX CUJIOCHOTO THUIIA.

Ckiaabl JOJKHBI UMETh HaleXKHOE BeCOBOe 00OpyaoBaHue. Y100-
peHUsl, U3BECTKOBbIE MaTepualbl U APYrUe CpeacTBa XMMU3ALUU HYXK-
HO OTIyCKaTh CO CKJIaaoB (6a3) ToJabKO Mo Macce. JIoJKHBI OCYILeCTB-
JISITBCSI TOYHBIM y4YET MOCTYIUICHUSI M PacXOAOBaHUS YIOOpEeHUIA, mpa-
BWJIbHASI OpraHu3anus padoT Ha CKjane ¢ coOJIIoAeHueM TeXHUKU Oe-
30MaCHOCTU TPM pas3rpy3ke U IOrpy3Ke YAOOpeHUil, yKiIamke WX B
mrabessi, HOArOTOBKE YIOOPEHUM K BHECEHUIO U T. 1.

MuHepanbHbIe YI0OpEeHUsI CO CKJIaJ0B OTIIYyCKAlOT TOJIBKO ITO Ha-
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KJIamIHBIM (C KOHTPOJIEM MX MAacChl) B ABYX BK3eMILIApPAX, U3 KOTOPHIX
OJIVH C PAaCMUCKOM MOJTyyaTesisl OCTaeTCsl Ha CKIafe.

IToaroToBKy MUHepalbHBIX YI0OpEHMI K BHECEHUIO, pacTapuBaHUE U
U3MEJIbYEHUE CIIEXKABIIUXCS TYKOB, CMEIIMBAHUE BEAYT HEMOCPEICTBEH-
HO Ha CKJIafie C MUCIOJb30BAHUEM CIIEHUATbHBIX MAIllMH U TYKOCMECH-
TeJIbHBIX YCTAHOBOK, a MPU WX OTCYTCTBUMU W BBIMOJHEHUU 3TUX paboT
BPYYHYIO — 00$13aTeJIbHO Ha achaIbTOBOI WM OCTOHHOM IIOLIAIKE.

ITorpy3ouHo-pa3rpy304Hbie OINepaluuu AOJKHBI IMPOBOAUTLCS 0€3
IOTeph M 3arps3HeHUs MUHEPAIbHBIX YIOOpeHUil, 0e3 pa3pylieHus
Tapbl. ConmepkaHMe YacTHUI[ MEIIKOTaphl B pacTapeHHbBIX YIOOPEHUSIX
He noJokHO npeBblmaTh 0,03 % o01eil MacChl MCIOJIb30BAHHOM MeEI-
KoTapbl. CaHUTApHOE COCTOSIHME CKJIAJACKMX IMTOMEIICHUI TTPU BBITTOI-
HEHUM TIOTPYy30YHO-Pa3rPy30YHBIX OIepalii He TOJKHO IPEBHIIIAThH
JIOITyCTUMbIE HOPMBI IO 3aMbUICHHOCTU U 3ara30BaHHOCTH.

J1st mpaBWJIBHOUM OpraHu3alMy XpaHEHUs, TPaHCHOPTUPOBKU M
BHECEHMSI MUHEPaJIbHBIX YIOOPEHU 1 TyKOCcMecel He0OX0AMMO 3HaTh
U YYUTHIBATh WX TUIOTHOCTb M YTOJ €CTECTBEHHOTO oTkoca. [liom-
Hocmb — 3TO Macca eNUHULIBI 00beMa yIoOpEeHUsT WU TYKOCMECHU, BbI-
paxeHHas B TOHHax Ha 1 M3. Ee yUuTHIBAIOT NpU ONpeNeIeHU HEo0-
XOIMMOM BMECTUMOCTHU CKJIAIOB, Taphl, IPy30IOABbEMHOCTH TPAHCIIOP-
THBIX CPEICTB M T. 1. 3Hasi HACBIITHYIO TJIOTHOCTh MUHEPAIBHBIX YI00-
peHuid, MOXHO, HA00OpOT, OT HX o0beMa MepeuTHu K Mmacce
(npunoxenue 7). Yeon ecmecmeenHoeo omkoca — YroJl MExXAy TOPU30H-
TaJIbHOI IJTOCKOCTBIO, HAa KOTOPOI HACKIIIbIO pa3MellaeTcs yaoope-
HUe, U TJIOCKOCThIO HACKINHU (KacaTeJIbHOU JIMHUEN o O0KOBOM ee T10-
BEpXHOCTH). Ero BeIMUMHY clieqyeT yYuThIBaTh MPU 3aKJIaaKe ynoope-
HUI Ha XpaHEeHUE HACHITbIO, MPU MPOEKTUPOBAHUM OYHKEPOB, TpaHC-
MOPTHBIX CPEACTB, pacuyeTe HEOOXOAMMON TJIOLIAAN [JIsl TTPOBEACHUS
CKJIaICKOW MOApabOTKHU CJIEKABIIMXCST YIOOPEHUI U T. 1.

BHeceHne MHMHepaJbHBIX YI00peHHMid. TeXHOJIOTMYECKUII TIpOIiecc
BHECEHUSI MMHEPaJIbHBIX YIOOPEHUI BKIIIOUAET CICAYIOMIME ONepalii:
MOTpy3Ky yIOOpEeHUi Ha CKJIale B TPaHCIOPTHBIC CPEACTBA, TOCTABKY
HMX K MECTY BHECEHMSI U BHECEHHeE (CIUIOIIHOE pa3dpOCHOE Ha MOBEPX-
HOCTb MOYBBI C MOCJEAYIOLIEH 3aAeJIKOM WK JIOKATbHOE BHYTPUIIOY-
BEHHOE TP OCHOBHOM JIOITOCEBHOM NMPUMEHEHUM yIOOpEeHMH, BHECe-
HHE B PSAIKUA ¥ TOIKOPMKU IPOIIAIIHBIX KYJIBTYP, a TAKXKe TTOBEPXHOC-
THbIE, MPUKOPHEBBIE U HEKOPHEBbIE MOAKOPMKH). B 3aBUCHMOCTH OT
HaJIW4yusl U TeXHUYECKUX XapaKTepPUCTUK MaIlWH, NaJIbHOCTU TpaHC-
MOPTUPOBKH, clocoba 1 103 BHECEHUSI YIOOPEHUI UCTIONB3YIOT Cleay-
IOIIMEe TEXHOJOTMYECKUE CXEMBbI: MEPEerpy304Hyl0, MEPEeBATOUYHYIO U
MPSIMOTOYHYIO.

IIpu nepeepyzounoii cxeme 3arpy>XeHHbIE Ha cKjane ynoOpeHus: 10C-
TaBJISIIOT Ha TI0JIe TPAHCIOPTHBIMU CpelCcTBaMU (aBTOCAaMOCBaJlaMH,
TPaKTOPHBIMU TPUIIETIaMH, aBTO3aIIpaBILIMKAMU WJIM aBTONIEPETPy3un-
KaMM), 3aTeM TeperpykaloT B MalllMHBI JUTSI UX BHeceHUs (pa30opachiBa-
TeJIW, MAIlWHBI JJISI BHYTPUIIOYBEHHOTO BHECEHUs, KOMOWHUPOBaH-
HbBIE CESTIKU M CaXKaJIKM, MIOAKOPMILIKH).
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I1pu nepesasounoii TeXHOJOTMU YIOOPEHUS 3arpyKaloT B TPAHCIIOP-
THBIE CPEJICTBa, MEPEeBO3SIT K MECTaM BHECEHUSI U BBIIPYXKAIOT TaM B
OypTHI WIM IITA0EST HA TTOATOTOBJICHHBIE MECTa, a 3aTEM C ITOMOIIIBIO
TPaKTOPHBIX U JIPYTUX MOTPYy3YMKOB WJIM BPYYHYIO 3arpyXxaroT B MC-
MOJIb3yeMble JJIs BHECEHUS arperaThl.

IIpu npsamomounoii TEXHONOTUM YIOOPEHUS Ha CKJIAAe 3arpyxKaroT
HEIoCpeICTBEHHO B pa30OpachiBaTe M W APYrMe MallMHbI AJIs1 BHECe-
HUS, TPAHCIIOPTUPYIOT B MoJie M BHOCAT. IIpsIMOTOYHAsT TeXHOIOTHUS
3¢ deKTUBHA IMPU HEOOJIBIIION YIAaJEHHOCTH TI0JIei OT CKJIafa, a TakXke
HCTIOJIb30BAaHUU aBTOMOOMJIBHBIX pa3dpachiBaresieii Ipu OCHOBHOM J0-
IMOCEBHOM BHECEHUU YIOOPEHUIA.

HckinounTenbHO BaxXHO€ 3HAUe€HHUE IPU OpraHu3aluu pabodux
MPOIIECCOB, OCOOEHHO TMPU MePeTPpy30YHOI U TePeBaJOYHBIX CXeMax
BHECEeHUsI yIoOpeHUit, uMeeT cobJIIoAeHre MPUHLIUMIIOB HEMpPEPhIB-
HOCTU, PUTMUYHOCTU, TPOIMOPLUMOHATBHOCTU 1 COIIACOBAHHOCTH,
obecrieyrBaloiieecsl MpaBUIbHBIM MOJ00OPOM MaIIIMH C YYeTOM HX
MMPOU3BOAUTEIBHOCTA, HEOOXOAMMBIM COOTHOIIEHUEM MEXIy Ma-
IIMHAMU U JI0JbMU Ha Pa3IMYHBIX IO 00bEMY U BpEMEHHBIM 3aTpa-
TaM COMPSIKEHHBIX OINepalusX eIUHOr0 MOTOYHOrO TEXHOJOruvec-
KOro mpollecca, ITOATOTOBKO pabo4yux MecCT, BHIOOpOM Haubojee
palMoHaNbHBIX MapIIPYTOB IEPEABMKCHUS TEXHUKU U paboueit
CUJIBL.

Tpebyemoe KOJIMUECTBO MAILWH ISl BHeceHUs ynoopenuit (1) ¢ uz-
BECTHOI1 paboyueil MPOM3BOAUTEILHOCTBI0O MOXKET OBITH PACCUMTAHO T10

dopmyne
Y= AB/IICI,

rae A — Tuiomanb BHeCeHUs yaoOpeHuii, ra; B — mo3a BHeceHus ynoopeHuii, T/ra; [1—
MIPOU3BOAUTENBHOCTD, 3aBUCSIIIAS OT TPY30MOIBEMHOCTH, paboyell MUPUHBI 3aXBaTa U
CKOPOCTH JBMKECHUSI MAalIMHBI, T/4; C — 4uCiIio pabourx CMeH, THU; /J — JUTMTeTbHOCTh
paboueil CMeHBbI, Y.

1St Ipou3BOAUTEILHOI pabOThI arperaToB I10 BHECEHUIO yao0Ope-
HUI TpeOyeTcs mpeaBapuTeabHas MoAroToBKa moJist. OHa 3aKioyaeTcs
B OTOMBKE MOBOPOTHBIX MOJIOC UM KOHTPOJIbHBIX JIMHUI 151 BKJIIOYE-
HUS paboyMX OPraHoOB, MIPOBEIIMBAHUY JUHUU MEPBOTO MPOXOIa arpe-
rata u pa30oMBKU Ha 3arOHbBI, €CJIM Ha HoJjie OyayT paboTaTh HECKOJBKO
arperaroB. [Ipu nepeBajoyHOi TEXHOJOTMHA HEOOXOAUMO OIPENEIUTbD,
OTMETUTb U MOJATOTOBUTH MECTa 3arpy3KM arperara yaoOpeHMsIMU (a
MpU OJHOBPEMEHHOM BHECEHUM TpU MOceBe — U ceMeHaMu). B 3aBu-
CUMOCTHU OT pa3MepoB MOoJIel U TEXHUYECKUX XapaKTepPUCTUK arperaTon
BBIOMpAIOT CITOCO0 MX ABMXKeHMsI. Hambosee pacnpocTpaHeHHBIN CIIO-
Cc00 — YeJIHOYHBINM, HO Ha TOJISX ¢ MajJoi JUIMHOW roHa WW MpU OT-
CYTCTBUM BO3MOXHOCTM MOBOpOTa 3a TpeAejaMU IOJISI UCIOJb3YIOT
cnocob IBMKEHHWS arperara ¢ nepeKpbITUEM.

Ilepen HayamoM pabOTHI IIPOBEPSIIOT TEXHUYECKYIO HCIPABHOCTH
MalllvMH, UX PEryJMpOBKY M HACTPOMKY Ha 3alaHHYIO JO3Y BHECEHUS
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yaoOpeHuid, TpeOdyeMyl0 paBHOMEPHOCTh BHECEHMUS, OIPEIS/ISIOT OIl-
TUMaJIbHYI0 pabouylo IIMPUHY 3axBaTa arperara. [IpaBuibHOCTb ycTa-
HOBKM Ha HYXHYIO 103y BHECEHHUSI YIOOpEeHUiIl MpOBepsIlOT B Hadaje
paboThI C TIOMOIIBIO TPOOHOTO 3ae3/a I0 BCeli AJMHE FOHA WM Ha OIl-
peneneHHOM yJyacTke myTu. CKOpoCTb ABMXKEHMS arperara mpy BHece-
HUM yIOOpEHUI J0KHA OBbITh TTOCTOSIHHOM.

Arpo3KoJIoTHYeCKHEe TPeOOBaHUA. ATPOTEXHMYECKHE TpeOOBaHUSA U
BKOJIOTUYECKHNE OTPAHWYEHMS TIPU MTOBEPXHOCTHOM BHECEHUM TBEPIBIX
HENbULSIIIUX M TbUIEBUOHBIX (DocopuTHAsT MyKa) MUHEPaTbHBIX
yIoOpeHUiA OAPOOHO PacCMOTPEHBI paHee IJIsl U3BECTKOBLIX yI0o0pe-
Huii. HepaBHOMEpHOCTh BHECEHUS IO IIUPUHE 3axBaTa ISl MALIUH C
MHUCKOBBIMHU pacCIpeAesIIIoNIMMU YCTPOMNCTBAMM HE HOJIKHA ITPEBBI-
maTh 22 % (npuiaoxeHue 8), a UIsh MAIlIMH C IITAHTOBBIMUA X POTOPHBI -
MM pacIpeaeIIonMu ycTpoiictBaMu — 15 %. OTkiIoHeHne (aKTH-
YeCKOM O3Bkl OT 3amaHHOUW He MoXeT mpeBblmath 10 %. CMmeXHBIE
MPOXOJbl OJKHBI COOTBETCTBOBAaTh paboueil IIMpUHE 3axBaTa, IMpU
KOTOPOI TepeKphITUE CTHIKOBBIX IPOXOAOB HE MOJLKHO IIpEBbIIIATh
5%.

[1pu BHYTpHUITIOYBEHHOM JICHTOYHOM BHECEHWHU TBEPABIX MITHEPATh-
HBIX YIOOpeHM I OTKJIOHEHHE (haKTUIECKOM J03bl YIOOPEeHMs OT 3adaH-
HOI TakxKe He IOJDKHO IpeBbiiaTh 10 %, a HeCTaOWIBHOCTD IO3HI 110
XOIy ABWKEHUsI nomyckaeTcs + 5 %. CreneHb HEpaBHOMEPHOCTU pac-
MpeaesieHus] yIOOpeHU MEXIy OTACJbHBIMU COITHMKAMU MaIllMHbBI
cocTaBisieT He Gojiee 10 %, momycTMoOe OTKJIOHEHME MEXIy JIeHTa-
MM — 2 CM, @ MEXKIY CTBIKOBEIMH (OT CMEXHBIX TTPOXOJ0B MAIIIMHEI) —
10 cM. OTkmoHeHUST aKTUUECKOM IITyOMHBI 3aeJIKM YIOOPEHHUS OT 3a-
aHHOHM He JoyrKHO mpeBbimath + 1,5 cMm (15—20 %), He MeHee 80 %
yIOOpEeHUI JOJKHO HAXOAUThCS B TPEXCAHTUMETPOBOM CJIOE MOUBBI Ha
3aJlaHHOM TJIyOMHEe BHECEHMSI, a Ha MOBEPXHOCTU U B BEPXHEM OIHO-
CaHTHMETPOBOM CJIO€ MX Macca JoJIKHa COCTaBJIAThH He 6oiee 5 % dax-
TUYECKOM TO3BI.

KopHeBy1o MOAKOPMKY 3€pHOBBIX KYJBTYp MU MHOTOJETHUX TpaB
MPOBOMAT, KaK IpPaBUJIO, 3€PHOBBIMM CESJIKAMM ITIONEPEK ITOCEBHBIX
PSIIKOB, a TMPU MEPEeKPEeCTHOM IOCEBE — MO AWAroHaJIM K IOCEBHBIM
psakaM. JIeHTHl ynoOpeHunii pa3MelaloT Ha TIyouHe 2—>5 ¢cM ¢ UHTep-
BajJioM 12—17 cM, Ipu 5TOM KOJMYECTBO BBIPBAHHBLIX C KOPHSIMU pac-
TEHUI JOJDKHO OBITH He 6ojiee 3 %.

IIpu MexaypsiiHON MOAKOPMKE MPOMAIHBIX KYJbTYp YAOOpeHUs
BHOCSIT JICHTAMH Ha TIIyonHy 6—8 cM.

ITorepu ynobpeHuit mpu NMorpy3Ke Ha CKJaje, TPaHCITOPTUPOBKE U T1e-
perpysKe B arperar Jjisi BHeceHUs He JOJDKHBI npeBbimath 0,03 %, a ux
TpaHyJIOMETPUIECKIIA COCTaB He TOJDKeH M3MEHSThCs OoJiee yeM Ha 3 %.

KauecTBo BHeceHUsI 6€3BONHOTO aMMMaKa U aMMUAYHOU BOJIBI 3a-
BUCHT IPEXKIe BCErO OT CTPOrOro CoOII0AeHNS YCTAHOBIEHHOM TIIyOM-
Hbl BHECEHMSI, MCKITIOYAIOIIE TTOTEPU aMMMaKa U3 Mo4YBbl. OTKIOHE-
HUe (aKTUYECKOM MO3bl 3TUX yOOOpeHMI OT 3aJaHHOI He OOJIKHO
npesbinarth 10 %, a OTKIOHEHHE 103 BHECEHUS MEXIY OTHCIbHBIMU
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JIeMexXaMy, COIITHUKAaMU (J1artaMu) JOJIKHO ObITh He 6osee 15 %. I1no-
1IaJb MOBPEXACHHON IEPHUHBI ITPY BHECEHUU ITUX yIOOPEHMIT Ha ce-
HOKOCaX M MacTOWINaxX He JOJKHA IpeBBIMATh 3 % 00paboTaHHOM
IUIolaau. 3alluTHasl 30Ha MPU MEXIYPSIAHBIX MOAKOPMKAaX Mponali-
HBIX KYJBTYp IOJKHA ObITH HE MeHee 15 cMm.

ITpu noBepxHocTHOM BHeceHur KKY HeobxonuMo cucremMaTuyec-
KM BHU3YyaJlbHO KOHTPOJMPOBaTh PabOTy BCeX pacIbLIMTeNeil, a Mpu
BHYTPUITOYBEHHOM — MPHU MOIbEME MAIIWHBI B TPAHCIOPTHOE ITOJIO-
JKeHUe B KOHIle ToHa. ClieayeT MOCTOSIHHO MOMAEPXKUBATh U KOHTPO-
JIUpOBaTh (C MOMOIIBIO MAHOMETPA) IaBJICHUE B CUCTEME, BBIICPXKU-
BaTh YCTAHOBJIEHHYIO IIMPUHY pabovero 3axsaTa C JOIMYCTUMBIM Mepe-
KpbiTUeM (He Gosiee 5 %) U YCTaHOBICHHYIO B COOTBETCTBMM C 3alaH-
HOM [030i1 BHeceHMsI yIOOpeHMId CKOPOCTb IBMXKEHHUS arperara.
HepaBHoMepHOCTh pacrpeieieHust yaoOpeHuid 1o Xoay ABWXKEHMS U
IIMPUHE 3axBaTa arperara Mnpu IoBepXHOCTHOM BHeceHuu KKV, a
TaKXXe OTKJIOHEHUE (haKTUYECKOM 103kl OT 3aAaHHON HE JTOJIKHBI Tpe-
BermaTh £ 10 %. IMoBepxHocTHOe BHeceHue 2KKY npu ckopocTu BeTpa
6osiee 10 M/c He mormyckaeTcs.

Bce ynobpeHuss He0OXOAMMO BHOCUTDH B ONTUMAaJIbHbIE arpOTEXHU-
YeCKHe CPOKHM, B KOJIMUECTBAX M COOTHOIIEHUSX COIIACHO peKOMEeH 1a-
LIUSIM arPpOXMMMUECKON CIYKOBl U HAyIHBIX YIPEKIASHUM ¢ cobmoae-
HUEM YCTAaHOBJICHHBIX PEIJIAMEHTOB M arpo3KOJIOTMUYECKMX TpeboBa-
HUI.

Ha teppuTtopuu mepBoro 1mosica 30Hbl CAaHUTapHOI OXpaHbl UCTOY-
HUKOB XO3SIICTBEHHOI0 BOJOCHAOXEHUSI U BTOPOIO Tosica — B MEPUO
HEIOoCPeACTBEHHOI yTpo3bl MaBOJKa 3aMpelleHo JI000e BHECEHUE He
TOJIKO M3BECTKOBBIX, HO 1 (ochopHbIX ynoopeHuii. [Tpu npoeneHun
¢ochopuTOBaHUS MOYB U MCIIOJb30BAHUN MECTHBIX YIOOPUTEIbHBIX
MaTepuagoB HEOOXOAMMO OCYIIECTBISITH KOHTPOJIb 32 COJAEpPKaHUEM B
MOYBE TSLKEJIBIX METaJUIOB.

ITorepu muTaTeNbHBIX 3JEMEHTOB YAOOpPEHUI, OCOOEHHO IIpU He-
COOJIIONEHNY ONTUMAJIbHBIX 03, CPOKOB M CIIOCOOOB MX BHECEHWUS,
MOTYT OBITh M MOCJIe BHECEHUST YIOOPEHUI B TTIOYBY B pe3yJbTaTe BbI-
MBIBaHUS B HUXKHME TOPU3OHTHI U CHOCA CTOKOBBIMM Bomamu. [1pexme
BCEro 3TO OTHOCUTCS K a30Ty M KaJIUIO Ha JIETKUX IMOYBax ¢ MPOMBIB-
HBIM PEXMMOM, a Ha CKJIOHOBBIX 3€MJIIX U JAPYTUX MOIBEPKEHHBIX
9PO3UU TTOYBAX — KO BCEM 2JIEMEHTaM MUTaHus pacteHuii. Cieayer He
JIOIYCKaTh BHECEHUSI MUHEPAIbHBIX YIOOpeHUI B OCEHHE-3UMHMI U
paHHEBECEHHUI Mepuoabl Ha U30BITOYHO YBIAXKHEHHbBIX MTOYBaX U IMO-
JISIX C HEBBIPOBHEHHBIM pejibe(hoM. BeceHHI0I0 MOAKOPMKY O3UMBIX
KYJbTYp U MHOTOJIETHUX TPaB a30TOM HYXXHO MPOBOIMUTH MOCJE CXOaa
CHera M MpekpalleHusl MOBEPXHOCTHOIO U BHYTPUIIOUBEHHOI'O CTOKa
TajbiX BoA. YTOOBI u36eXaTh U30BITOYHOTO HAKOIUIEHWS HUTPATOB B
OBOIITHOM MPOAYKILIMHU, HAIO COOIIONATh YCTAHOBJICHHBIE PErIaMEeHThI
JI03 a30THBIX YIOOPEHUI M He MPOBOAUTL a30THBIC MOAKOPMKM He3a-
JIOJITO 10 HACTYILJICHUSI TOBAPHOM CITEJIOCTU KYJIBTYD.
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5.5. BESBOMACHOCTb XVU3HEAEATEJ/IbHOCTU
NP PABOTE C MUMHEPAJIbHbIMX YAOBPEHUAMW

K pabote ¢ ynoObpeHUsIMU 1 U3BECTKOBBIMU MaTepuaiaMM JOITycKa-
10TCs Inua He MoJioxke 18 jieT. Bce paboTHMKY nepen HayajaoM paboThl
C yIOOpEeHUSIMU JOJIXKHBI TIPONATU MHCTPYKTAX IO TEXHUKE 06€30IacHO-
ctu. IlpaBuiia TexHUKY 0€30MaCHOCTU 1 CAHUTapHbIE MpaBuJia IIpU 00-
pallleHuu ¢ yooOpeHMSIMM BBIBELIMBAIOT B IMOMEIIEHUM ckiama. s
paboThI ¢ ynoOpeHUsIMU Ha CKJIaje M BHE €ro Bce paboTaroliue J0JIK-
HBI UMETh M UCITOJIb30BaTh PEKOMEHIYEMYIO ISl JTaHHOTO BHIIa paObOThI
CIIeIONEKAY W IpeloXpaHUTebHbIe MPUCIIOCOOJeHNs: KOMOMHE30H,
PYKaBUIIbl, OYKH, PECHIUpPATOPbl WK (MpU padoTe ¢ XUIKUM aMMUa-
KOM) ITPOTHBOTA3HbI.

IIpu XxpaHeHMM aMMUAYHOM CEJUTPhl HeoOXOoAMMO CcoOJI0aaTh
MpaBuja OPOTHUBOIOXapHO# Ge3omacHOCTU. Henb3sl XpaHUTH ee Ha-
BaJIOM BHE CKJIaJla U COBMECTHO C TOPIOYMMM BelllecTBaMu (TopdoM,
coJIoMOii, HedTenpoayKTaMu U 1p.). B cknange, roe xpaHSIT aMMuay-
HYIO CEJIUTPY, HeJIb3sl KypUTb, IOJb30BaTbCS OTKPBITBIM OTHEM M
oborpeBarebHBIMU IIpuOopaMu. Bo3HuUKINMI moxap cieayeT TYLIUTh
ToJbKO Bomoil. Ilpu TylieHMM moxapa HEOOXOAMMO IOJb30BaThCS
MMPOTUBOIa30M, UTOOBI M30€KaTh OTPABICHUS BBIACISIONIMMUCI OK-
cugamu azota. OcoOy0 OCTOPOXKHOCTH ClIeayeT COOMoAaTh Ipu padbo-
Te ¢ XUAKUM aMMHakoM. EMKOCTHU 17151 ero XpaHeHUs M TPaHCIIOPTH-
POBKM JOJKHBI UMETh TepMETUYECKM 3aKpblBatolluecs Joku. [1pu
MoMNaJaHuN XUAKHUX a30THBIX YAOOPEHUI Ha KOXY MX HEOOXOIUMO
OBICTPO CMBITH Bogol. ITpu TskeaoM oTpaBieHMU aMMUAaKOM IOCTpa-
JIaBILIETO BBIHOCSIT Ha CBEXWI BO3IYyX W BBbI3BIBAIOT Bpaua. B ciyuae
MpeKpalleHusl IbIXaH!sI OCTpaaaBlIeMy AeJalT UCKYCCTBEHHOE Jbl-
XaHMUeE.

Bo BpeMs1 BHeceHUsT yIOOpEeHMIA HeJlb3sl HaXOOUThCS BOJIM3U pas-
OpachIBalOLIMX PAOOUMX OPTAaHOB MAIIMHEI. 3arpy3Ky yIOOpeHUIA B Ma-
IIMUHBI MOXHO TPOBOAUTH TOJBKO IIPU TIOJTHOM WX OCTaHOBKe. Bce
MPUBOIBI MAIIMHBI JOJIKHBI OBITh 3aKPBITHI IuTaMu. CMa3Ky U pery-
JIMPOBKY pabOYMX OpPraHOB CJEAyeT MPOBOAUTH TOJBKO IPU ITOJTHOM
OCTaHOBKE MaIIMHbI Y BBIKJIIOUEHHOM JABUTaTese TpakTopa. Ilpm
TPaHCIIOPTUPOBKE M BHECEHUU YIOOPEHUI HeJb3sl HAXOAUTHCS MEXIY
TpakTOpoM U MainHoi. CKOpOCTb ABMXKEHMSI MAIlMH MPU BHECEHUU
yIoOpeHuli He T0JKHA ObITh BhIIlIE YCTAHOBJIEHHOW TEXHUUYECKUMMU YC-
JIOBUSIMU. B TpaHCIoOpTe ¢ MUHEPaJIbHBIMU YIOOPEHUSIMHU 3aIipelaeT-
csl TepeBO3Ka JIoAei, MUILEBBIX MTPOAYKTOB, TUTHEBOKW BOABLI U MpeE.-
METOB JOMAIIIHET0 0buXxoa.

IIpu HempepbIBHOI paboTe ¢ yIOOpEHUSIMM PEKOMEHIYIOT AeaaTh
IISITUMUHYTHBIEC TIEPEPHIBBI Yepe3 KaXKable Imoyaca padoThl B pecriupa-
TOpeE.

ITo okoHUYaHMM PabOTHI ClIeayeT MPUHATH MYII VI TIIATeJIbHO BbI-
MBIThCSI ¢ MbUIOM. Ha MecTe paboThl MOCTOSIHHO JOJIKHBI ObITh 3aIac
YKUCTON BOMBI U anTeyKa.
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IIpu nonamaHuu yagoOpeHUI B IJ1a3a ciaeayeT IMPOMBITh UX 0O0JIb-
IIUM KOJUYECTBOM YMCTON BOJBI U 3aTeM OOpaTUTHLCS B MEAIYHKT, a
IPU OXOre MPOMBITh 000X KEHHBIE MeCTa CUJIbHOU CTpyeil BOIBI,
06paboTath 5%-HBEIM pacTBOPOM CITMPTA ¥ HAJTOXUTH MapJIeBYIO I0-
BSI3KY.

CoOnrofeHue MpaBUJl TEXHUKU 0€30IacHOCTH 1M CAaHUTApHBIX ITpa-
BUJI — HEMPEMEHHOEe YCJIOBUE MPaBWIBHOW OpraHu3alMu Tpyaa Ipu
paboTe ¢ MUHEpaJIbHBIMU YIOOPECHUSIMMU.

KOHmpO./leble eonpocol u 3adanusn

1. Kak xnmaccuduumpyior ynoopenusi? 2. Uto Takoe HUTpaTHbIE yIOOpEeHMsI, KAKOBBI
ux Gopmbl, cocTaB, cBoiicTBa U puMeHeHue? 3. Kakue cBoiicTBa 1 0COOEHHOCTH TMPU-
MEHEHUsI UMEIOT TBEepible AMMOHUIHbBIC U XUAKUE aMMuadHble ynoopenus? 4. Paccka-
XUTe 00 aMmMuavHoi cenntpe. KakoBel ee cocTaB, cBoiicTBa M ipuMeHeHue? 5. Paccka-
XHTe 0 MoueBMHe. KakoBbl ee cocTaB, CBOICTBA, MpeBpalllcHUE B MOYBE U MPUMEHE-
Hue? 6. Uro takoe KAC, KakoBBI UX CBOMCTBa M MPEUMYIIECTBA Tepe IPYTUMU TBEP-
IOBIMM Y XKUOKUMM a30THBIMU ymnoOpenmssmu? 7. Kak ckianpiBaeTcsl OajaHc a3oTa B
3eMJICIC/IMM Hallleil CTpaHbl M C TOMOIIBI0 KaKUX MPUEMOB MOXHO CHU3WTH IOTEPH
a30Ta U MOBBICUTH 3G (MEKTUBHOCTL ynoOpeHuii? 8. Ha Kakue OCHOBHBIC I'DYMIIBI MOMI-
paznensiior dochopHbie ynoopeHus? 9. Kakue arpopymbl ciyskaT CBHIpbeM IUISl TIPOW3-
BoacTBa ochopHbX ymoopeHuii? 10. Yto takoe cymepdocdar, KaKoBbl €ro COCTaB,
CBOICTBa, NpeBpalieHue B nouse u npumeHeHue? 11. Kakoii crioco6 BHeceHUs1 obecrie-
YuBaeT HanboJjiee 5KOHOMHOE U 3(pdeKTuBHOE nCIoab30BaHue pocdopa cynepdochara
U APYTUX coAepKaluX BOJOpacTBOpUMBIi docdop ynodpenuit? 12. Kakum crocobom
MPpUMEHSIOT (ocdopHble yn1oOpeHUss BTOPOii TPYMIbl (MPEUUITUTAT, TOMACIIIAK, Tep-
Modocdatsl 1 obechropeHHbIlt docdar)? 13. Pacckaxkute o ¢ochoputHoit myke. Ka-
KOBBI €€ COCTaB, CBOMCTBa M OCOOeHHOCTH mpuMeHeHMs1? Kak moBbICUTH 3¢h¢hEeKTUB-
HOCTb pochopuTHOit Myku? 14. YTo HEOOXOAMMO YUUTHIBATH NTPU BbIOOPE (hOpMbI hoc-
GopHBIX yOIoOpeHNi ¥ ompeaeeHUN CIIoco00B ux BHeceHus? 15. KakoBsl koadduim-
€HTBl UCIOJIb30BaHUSI pacTeHUsIMU ¢ocdopa U3 ynoOpeHUi B roj WX BHECEHMS M 3a
porauuio ceBoobopota? 16. Kak ckianbiBaercs 6amaHc ¢dochopa B 3emuenenuu Poc-
cun? 17. YKaxkuTe OCHOBHBIC ITyTH MOBBIIIEHUS 3(PheKTUBHOCTU (PochOpHBIX ynobpe-
Huii. 18. Kakoe MecTopoxkaeHue KaJIMHBIX COJIei UCTOB3YIOT ISl MTPOU3BOICTBA Ka-
JIMITHBIX ynoopeHuii B Poccun? KakoB acCOPTMMEHT MPOMBIIIJICHHBIX KaTUHHBIX Y100-
penuii? 19. B yueM ocoGeHHOCTH CBOWCTB U MpUMeHeHus1 xiopuctoro Kanus? 20. Kak
KaJIMiTHBIE yIOOpeHUsT B3aMMOIEHCTBYIOT ¢ IMo4Boii? Kakoe BiIMSIHME OKa3bIBAlOT OHU
Ha cBoiicTBa mouBbl? 21. Kakue cOmyTCTBYIONIME KOMIIOHEHTBI COAEPXKATCS B KATMAHBIX
yI0OpeHUsIX U KaKOBO MX 3Ha4YeHUe Ui pacteHuit? 22. Kakue Kanuiicomepxaiiyie Mec-
THBIE MaTepUaJibl MOXXHO MCIIOJIb30BaTh B KauecTBe ynoopeHus? 23. Ha kakux nouysax u
IOl KakKue KyIbTyphl Hambosiee 3(h(PEKTMBHO NMPUMEHEHUE KaJWWHBIX YIOOpeHM?
24. Kak 3aBUCUT 3(D(HEKTUBHOCTh KAIMHAHBIX YIOOPEHUI OT COmepKaHUs IOABMKHOTO
kayms B mouBax? Kaxk ckianabiBaeTcs 6anaHc kanus B 3emienenuu Poccun? 25. Ha ka-
KUX MOYBAxX UM IMOJ KaKue PacTeHUs Mpexae BCero HeoOXOAMMO BHOCUTH GOpHBIE yI00-
penusi? Kakue 60pHbIe ynoopeHus: Hanboliee pacpocTpaHeHbl? B Kakux 103ax M Kaku-
MM crocobaMu ux BHOcSAT? 26. Ha Kakux mouyBax U IMOJA Kakue KYJbTYPhbI liejecoobpas-
HO BHECEHME MapraHleBbIX ynoopeHuit? Kakue mapraHiieBbie ynoopeHus Bol 3Haete? B
KaKuX 103aX U KaKUMU criocobamu ux BHocaT? 27. Ha Kakux mo4yBax u Mo Kakue KyJib-
Typbl TIPUMEHSIOT MenHble ymoopeHusi? Kakme dopmbl MembcomepxXamuyx yaoOpeHui
UCTIONB3YIOT, B KaKWX A03aX M KakKuMM criocobamu ux BHocaT? 28. Kakue pacteHus
MpeXIae BCEro HYXTAIOTCS B MMPUMEHEHUU MOJMOICHOBBIX ymnoopeHuit? Kakue ocHOB-
HbIE MOJIMOEHOBbIE yIOOpEeHUsT MPUMEHSIOT? UTO BBl 3HaeTe O A03aX U CIocobax WX
BHeceHUs? 29. Ha Kakux IoYBax M IO KaKWe KyJIbTypbl HEOOXOIMMO BHECEHUE ITMH-
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ka? Kakye oCHOBHBIC LIMHKCOAEpKaIlle yIoOpeHUil IPUMEHSIIOT, B Kakux go3ax? Ka-
KOBHI criocoObl ux npuMmeHeHus1? 30. Kak moapas3nensiioT KOMIUIEKCHBIE YIOOpeHUs 1o
COCTaBy M CITIOCOOYy Ipomu3BoiacTBa? B ueM mpeumyllecTBa KOMIUIEKCHBIX YIOOpeHMIt?
31. Kakue ¢hopMbl CIOXHBIX U CIOXHO-CMELIAHHBIX YIOOPEHUI MOCTABISIIOT CEIbCKO-
My x03siicTBY? Kakue ycioBHMsI M CIIOCOOBI NMPMMEHEHUSI 3TUX yOOOpeHuil HauboJjee
addexTuBHbI? 32. Kakue xuakue KOMIUIEKCHbIe ynoOpeHust Bbl 3HaeTe? KakoBbl 0co-
O6eHHOCTH uX nIpuMeHeHus? 33. Kakue mpaBuiia HEOOXOAMMO COOIIOAATh IMPY TYKOCMe-
meHnu? Kakue ymodpeHus: v moyemy Helib3sl cMemmBaTh? 34. Kakue ¢usnko-mexaHu-
YyecKue CBOMCTBA MPUCYIIM OCHOBHBIM (hopMaM a30THBIX, (OCHOPHBIX, KATUMHBIX U
KOMILIEKCHBIX ymoopeHuit? 35. Kakue mokaszaresu KadectBa M 0€30MAaCHOCTU MUHE-
paIbHBIX YIOOpPEHUI KOHTPOIUPYIOT NMpU uX ceprudukauun? 36. KakumM OCHOBHBIM
TpeOOBaHUSIM JIOJDKEH OTBeuaTh CKJIaJ ISl XpaHEHUs MUHEPATbHBIX YIOOpeHMit?
37. Kakue npaBujia Hy>KHO cOOJII0AaTh P XPaHEHUM Pa3IMUHBIX MUHEPAJbHBIX yI00-
peHuit Ha ckiagax? [ToyeMy K yCIOBMSIM XpaHEHUSI aMMUAYHOM CETUTPHI TIPEIbSIBIISIOT
ocobbie TpeboBaHUs? 38. KakoBbl IPUYMHBI TTOTEPh MUHEPATbHBIX YIOOPEHU MPU MX
TPAHCIIOPTUPOBKE U OCHOBHBIC TTyTH UX CHIKeHUA? 39. Kakue MeponpusiTvsl TO3BOJISI-
0T YCTPAHUTD MOTEPU MPY TMOATOTOBKE MUHEPAIbHBIX YIOOPEHUI K MPUMEHEHUIO, Tie-
peBo3Ke K nosio 1 BHeceHUu1o? 40. Kakre oCHOBHBIE arpoaKoJOrMuecKue TpeoboBaHUs U
IpaBujia TEXHUKHM 0€30MacHOCTH HeO0OXOAMMO COOJII0AaTh MpHU paboTe ¢ yIoOpeHUsIMu?



6

rmasa | OPFAHUYECKUWE YAOBPEHUSA

Opeanuueckue ydobpenus — He TOJbKO BaXHbIN UCTOYHUK DJIEMEH-
TOB MUTAHUS U Yrjepojaa JJisl paCTeHUI M MOYBEHHBIX MUKPOOPIraHU3-
MOB, HO U CPEACTBO YJIYUIIEHUSI arPOHOMUYECKHUX CBONCTB MOYBBI U
MOMOJIHeHUS 3araca B Hell TyMyca — OJHOTO M3 OCHOBHBIX (DAaKTOPOB
IMOYBEHHOI'O TIOAOPOAUsI, OMOTeHHOCTU TOoYBbl. K HUM OTHOCSTCS
HaBo3, Top(d, HaBO3HAs XKWXa, MTUYUN TTOMET, (eKaluu, pa3audHbIe
KOMIIOCTHI, 3ejieHoe ynoopeHue. OpraHudeckue ynoopeHus: comaepxkar
asor, ¢ochop, Kajuid, KaabLHiA U IPyrre 3JIEMEHTHI MUTAHKUs pacTe-
HUM, a TaKXKE OPTaHWYECKOE BEIIECTBO, KOTOPOE MOJIOKUTENbHO B -
€T Ha CBOMCTBA IMTOYBHI.

ConepxaHue azoTa, pocdopa 1 Kaius B OpraHUIeCKUX yIo0peHu-
SIX 110 CPAaBHEHMIO C MUHEPAJIbHBIMU HEBBICOKOE, TTIOATOMY MX HE Tiepe-
BO34T Ha JaJIEKUE PACCTOSHMS, a UCTIOJIb3YIOT Ha MECTE MOJIYYEHUST U
Ha3bIBalOT MECTHBIMU YI0OPEHUSIMMU.

ITprMmeHeHMe HaBO3a U IPYTUX OPraHUYECKUX YIOOpeHUIA TO3BOJIS -
€T MMOBTOPHO BOBJIEKATh B KPYTOBOPOT MUTATEJIbHBIX BEILIECTB B 3eMJIe-
JIe MU 4acThb 3JIEMEHTOB MUTaHUS, paHee OTUYYXIEHHBIX M3 ITOYBBI C
YPOXXaeM CeJIbCKOX03SICTBEHHBIX KYJIbTYP, C PACTUTEIbHBIMU KOpMa-
MU U IUILIEBOM MPOAYKIIMEH.

OpraHuyeckoe BEIIeCTBO MOYBBI CAYXKUT PEryJISITOPOM PacxomoBa-
HUS TTUTATEJIbHBIX 3JIEMEHTOB, ITPEAOTBPAIIAET UX MOTEPHU 1 MOBBILIAET
3¢ GEKTUBHOCTE MUHEPATBHBIX YIOOPEHUI, CIaXruBaeT BO3MOXHBIE
HEraTUBHBIE MTOCAEACTBUS MIPUMEHEHUS YA0OPEHWA, BBITIOJHSET CAHU -
TapHO-TUTMEHUYECKYI0 pOjib B oxpaHe ouocdepnl. Haunbonee moaHoe
HCIIOJIb30BaHNE UMEIOIINXCSI PECYpPCOB OpraHMYeCcKMX Ya00peHUil He-
00X0AMMO [IJISI COXpaHEHUs TJIOAOPOAMS MOUBBI, MOBBILLIEHUS! YCTOM-
YUBOCTU arpO3KOCUCTEM U MPOIYKTUBHOCTH arpolieHO30B.

OCHOBHBIM OPraHMYECKUM yI0OpEeHUEM SIBJISIETCS HaBO3.

6.1. HABO3

B 3aBUCHMOCTH OT TEXHOJOTMM COASPKAHMS XKMUBOTHBIX I10JIy4alOT
MMOJCTUJIOYHBIN U 0€CITOACTUIOYHBIN (TTOTY>KUIKUI U XKUAKUIA) HaBO3,
KOTOpBII pa3janyaeTcs IO COCTaBy, Cloco0aM XpaHEHUs U MCIIOJb30-
BaHUSL.
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6.1.1. MOACTUNOYHbIA HABO3

CocTaB un BbIX01 HaBo3a. [101CTUIOYHBII HABO3 COCTOMT M3 TBEPABIX
W XHWIKAX BBIIEJICHUN XKWBOTHBIX M TMOACTMIKM. CocTaB M ymoOpH-
TeJbHasl LIEHHOCTb €ro 3aBUCIT OT BUAA KUBOTHBIX, COCTaBa KOPMOB,
KaJyecTBa M KOJMYECTBA MOACTUIKU U CIocoba XpaHEHMS 3TOTO ya00-
peHusl.

KonnyecTBO 1 COOTHOIIEHME TBEPAbIX M KUAKUX BBIACICHUMN XK1-
BOTHBIX U MX COCTaB 3HAUMTEJIbHO Pa3IMYaloTcs y OTAEIbHBIX BUIOB
CKOTa. Y jolaaeil TBepAbIX BhIIEICHUM B 3,5 pa3a OoJblile, YeM KU/ -
KHX, Y OBEIl M KPYITHOTO POraToro cKota — B 2,5 pa3a, a y CBHHel, Ha-
000pOT, KUIKWX BBIICICHUA B 2 pa3a OOJIbIIE, YeM TBEPIbIX.

TBepabie W XUOKWE BBIICITICHUS KUBOTHBIX HEPAaBHOLICHHBI IO CO-
CTaBy W yHOOpPUTEIHLHBIM KadecTBaM. B XMIKMX BBIICICHUSIX a30Ta
Oosbllie, YeM B TBEpABIX, a ¢pocdopa, HA000OPOT, 3HAYUTEITHLHO OOJIbIIIE
B TBepABIX BhIeNeHUIX. OCHOBHOE KOJNMUYECTBO (pocdopa, BEIIETsIC-
MOTO M3 OpraHM3Ma XMBOTHBIX, HAXOAUTCS B Kajie, a OOIbIIas 4yacTb
Kanus ¥ ot 1/2 1o 2/3 a3oTa — B XXKUIKKUX BhIACIEHUSIX. A30T U hochop
B TBEPIbIX BBIICJICHUSX COIEPXKATCSI B COCTaBE OPraHMYECKMX COCIM-
HEHUI U MepexoIsIT B TOCTYITHYIO IJII pacTeHUI hopMy ITOCIe MUHE-
panuzanuu. B XKMIKWX BBIACICHUSIX 2JIEMEHThI TMTaHUSI paCTeHUI Ha-
XOMISITCSI B paCTBOPUMOIA, JIETKOAOCTYIIHOI hopMe.

HaBo3 momazmeit m oBell COACPKUT MEHBIIe BOABLI M OOJIBIIE Opra-
HIYECKOTO BEIIeCTBa, a TakKe a3oTa M (pocdopa, 4eM HaBO3 KPYITHOTO
poraToro CKotra u CBUHEH.

Ha cocTaB n cooTHOIIIEHNE TBEPIBLIX U KUIKUX BBIICICHUIN XUBOT-
HBIX BIUSIOT KOJWYECTBO M KAa4eCTBO IMOTPEONISIeMBIX KOpMOB. Yewm
0oJIblIe CKapMJIMBAETCSI COUHBIX KOPMOB U BBIIIE MX BIAXKHOCTh, TEM
OoJibllle XUIKUX BbIOEAeHU. YeM KopM mepeBapuMee, TeEM MEHbIIEe
CYXOTO BellleCTBa COACPKUTCS B TBePAbIX BhlAeacHUIX. [1pu yBenmde-
HUU KOJIMYECTBAa KOHILIEHTPUPOBAHHBIX KOPMOB COJEpKaHME B HaBO3€
aszoTa u docdopa Bo3pacTaeT. B cpenHemM M3 mMoTpedIsieMOro KMBOT-
HBIMM KOpMa B HaBO3 IepexoguT okoyio 40 % opraHM4ecKoro Belle-
ctBa, 50 — aszora, 80 — docdopa u 1o 95 % xanus.

J71s1 yBemMUeHNsT BBIXOAA HaBO3a U TTOBBIIICHUS €T0 KayecTBa 00JIb-
Ioe 3HAYeHWE MMEIOT BHI M KOJMYECTBO TMOACTWIIOYHOTO MaTepHaia.
IMoncTrika yaydiraeT ¢pU3NIecKre CBOMCTBA HaBO3a, BITUTHLIBACT MOUY U
TIOTJIONIAeT OOPAa3yIOUINIACI TIPU €€ Pa3IOKCHUM aMMMAaK, 9TO YMEHb-
maeT motepu azota. OCoOGEHHO BakHOE 3HAYCHUE MMEET CITOCOOHOCTh
MOACTUJIKH TIOTJIOIIATh XXUIKOCTh U ra3bl. ComepxkaHue B Hell azoTa U
30JIbHBIX BEIIECTB TAKXKe CKa3bIBACTCS Ha KaueCTBE HABO3a.

Jng TOACTWIKM TMPUMEHSIOT COJIOMY 3J1aKOBBIX KYJIBTYp U TOpdh
WA TOP(PSHYIO KPOIIKY, pexXe — APeBECHbIC CTPYKKU U OIMJIKH.
CpenHue CyTOUHbIE HOPMBI TTOACTUIIKUA COJIOMBI 3JJAKOBBIX KYJIBTYp U
MOXOBOI0 Topda Ha OAHY I'OJIOBY COCTaB/ISIIOT COOTBETCTBEHHO (KT):
71T KopoB — 4—6 n 5—8; momanmeit — 2—4 u 3—5; oserr — 0,5—1 u
1—1,5 u cBuHeit — 1—2 u 1,5—2. C yBenuyeHUeM KOJIMYECTBA MOMI-
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CTUJIKY JIJIsT KOPOB ¢ 2 10 6 Kr 1mouTH B 1,5 paza Bo3pacTaeT HaKoIlIe-
HUE HaBo3a U B 3—4 pa3a yMEHBbILAIOTCS MOTEPU a30Ta MPU €ro XpaHe-
Huu (Tabn. 44).

44. BiusiHMe KOJMYECTBA MOJACTHIKM HA HAKOIUIEHHE HABO3a U COXpaHeHHEe B HEM a30Ta

Cosioma pxkaHast 2 6,8 43,9
4 8,2 31,2
6 9,4 12,4
Topd:
BEpPXOBOI 6 10,4 12,6
HU3WHHBIA 20 12,2 3,

s

Yarre Bcero mis IMOACTUIKM MCIIONB3YIOT COJIOMY B BHUAE PE3KH
IuHoM 9—15 cMm. B aTOM citydae oHa Oo0JIbllle BIUTHIBAET MOUM, PaB-
HOMEpHee YBIaXKHSIeTCsI, HaBO3 ToJIydaeTcs 00yiee OMHOPOAHBIM, IIOT-
Hee yKJIanbIBaeTcs B IITa0e]b M MPU XpaHEHUM MEHBIIIE TepseT a3oTa,
€ro ymooHee BHOCUTDH B MOYBY M MOXKXHO paBHOMEpHEE paclpeleinuTh
o noio. Ilorepu azoTa U3 TaKOro HaBO3a YMEHbIIAIOTCS TOYTH B 2
pasa, a 3((eKTUBHOCTb MOBBIIIAETCS MPUMeEpPHO B 1,5 pasa.

LleHHBIM TTOICTUIIOYHBIN MaTepral — TOp@, KOTOPBI COMEPKUT B
3—4 paza Ooxablie azora, 4yeM cojoMa. OH oOsamaeT 3HAYUTEIHLHO
OoJiblIel TMOTJIOTUTEIbHONH CIMOCOOHOCTBIO — MOYTH MOJHOCTHIO ITO-
[JIOIIAeT MOYY M O0pa3yIoLIUIACS TIPU €€ Pa3IoXKeHUU aMMUaK.

JIIst TIOACTUIKY JIyYllle MCIOJIb30BaTh CIa00pa3IoXUBIIMIACS (CO-
nepxanuii MeHee 20 % rymMuuIMpoBaHHBIX OPTaHMYECKUX BEILIECTB)
BepXOBOii (MOX0BOI) Topd BiaxkHOCcThIO 30—40 %. I1pu Kncnonb30Ba-
HUU B Ka4eCTBE MOICTUIKY 0oJiee Pa3IoXKMBIIETocs HU3MHHOTO Topda
ero 6epyT B yIBOEHHOM KOJMYECTBE 1 BO M30€KaHUE 3arpsi3HEHUS KU~
BOTHBIX 3aCTHJIAIOT CBepXy cjioeM cojioMbl. HaBo3 Ha TopdsiHOM o~
CTUJIKE COAEPXKUT MEHbIIIe Kajlusi, HO 00JIblile O0IIEero ¥ aMMOHUIAHOTO
a3oTa, YeM Ha COJIOMEHHOM ToAcTUIKe. DP(PEeKTUBHOCTh €ro 3HAUYU-
TEJIbHO BbIIlIe, OCOOEHHO Ha J€PHOBO-TMOA30JMCTHIX ITOYBAX.

B Tabmmie 45 mpuBeneH cocTaB CBEXXEro HaBO3a OTHEIBbHBIX BUIOB
CKOTa MpHY MCMOJIb30BaHUN COJIOMEHHOMW 1 TOPGhSIHOMN MOACTUIIOK.

I1pu rconb30BaHNM Ha TTOACTUIIKY MEJIKOIM CTPYKKU 1 APEBECHBIX
OIMWJIOK TOJyJaeTcsl HaBO3 IUIoXoro KadectBa. OH MMeeT HU3KOEe CO-
JepkKaHue a30Ta U MEIJICHHO pa3jiaraeTcsl.

B nocnenHee BpeMsi BbICKA3bIBa€TCS MHEHHE O TEPCIEKTUBHOCTHU
MOJYYeHUs MOACTUIOYHOTO HaBo3a IMPU CONEPXKAHUM KUBOTHBIX Ha
JIyOOKOM, peaKO CMEHSIeMOM MOACTUIKE, OCOOEHHO B YCIOBUAIX (ep-
Mepckux xo3saicTB (EcbkoB, HoBukos, 1998). KonnuecTBo uCosb3ye-
MOTO TIOACTUJIOYHOTO MaTepuaia, MpexXae BCEro COJOMBI, MPU 3TOM
MOXeT yBeJUuMuBaThbcsl B 1,5—2 paza M cocTaBuTh 10 9—12 Kr coo-
MEHHOI pe3Ku Ha OJHY KOPOBY B CYTKU. Takast TeXHOJIOTHUSI TIPOU3BO/I -
CTBa TMOACTUJIOYHOIO HaBO3a MPU OTCYTCTBUU CPEJACTB MEXaHU3aLlUU
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45. CocraB cBexero HaBo3a (%) B 3aBUCHMOCTH OT BHIA XKMBOTHOTO M MOACTHJIKA

Bona 75,0 77,3 71,3 64,6 72,4 77,5 67,0
OpraHnyeckoe Be- 21,0 20,3 25,4 31,8 25,0 — —
IIECTBO
A3oT:
oo 0,50 0,45 0,58 0,83 0,45 0,60 0,80
AMMOHMIAHBIN 0,15 0,14 0,19 — 0,20 0,18 0,28
®ochop (P,05s) 0,25 0,23 0,28 0,23 0,19 0,22 0,25
Kanuii (K,0) 0,60 0,50 0,63 0,67 0,60 0,48 0,53
Kanpeumii (CaO) 0,35 0,40 0,21 0,33 0,18 0,45 0,44
Marnuit (MgO) 0,15 0,11 0,14 0,18 0,09 — —

IIJIsT BHECEHUSI TOACTUJIKU B CTOiIa, a 3aTeM YOOpPKM HaBO3a MOXKET
o0ecrieunTh MoMydeHHe OOJIbIIEeT0 KOJMYecTBa HaBO3a C MHUHMMallb-
HBIMHA SHEPreTHYECKUMM M MaTepHaJbHBIMU 3aTpaTaMM U OTBEYaeT
KJIMMaTUYeCKUM ycinoBusM Poccun.

KonndyecTBo MoJjiydaeMoro B XO3SMCTBE HaBO3a 3aBUCHUT OT BHUAA
SKMBOTHOTO, OOIIETr0 ITOTOJIOBbS CKOTA, MPOJOKUTEIBHOCTH CTOMIO-
BOTO NepUOJa, HATMYMS KOPMOB M BUJA ITOACTUIIKA, BO3PACTHOIO CO-
CcTaBa XXUBOTHBIX.

OO0l1ee KOJIMYECTBO HAaBO3a MOXHO OIPEACIUTh TaKKe, UCXOs U3
MMEIONIErocs MOT0JI0BbS CKOTA U KOJIMUECTBA HABO3a, I10JIy4aeMOro OT
OJIHO¥ TOJIOBHI B rof, (Tabi. 46), ¢ y4eTOM MOTeph MpU paboTe 1 Ha Ta-
crouiie.

46. IIpnmepHoe KOIMYECTBO HaBO3a (T), MOJYy4aeMOro B roJ OT OJHOTO JKMBOTHOTO
NPH COJEPIKAHMN HA COJOMEHHOI MOICTHIIKE

KpynHblii porarelii CKOT 9—10 8§—9 6—8 4—5
Jlomaau 7—8 5—6 4—45 2,5-3,0
CBUHBM 2,25 1,75 1, 5 1,0
OBI1IBI 1,0 0,9 0,6—0,8 0,4—0,5

KonuuectBo HaBo3a (T), MOIy4aeMOro B XO3SIMCTBE, MOXHO ITO[-
CcUMTaTh I10 popMyiie

—+

o€ — — KOJIMYECTBO CYXOr0O BE€IIECTBA KOpMa, IEPEXOOAIIECTIO B HABO3, 1T — xomue-

CTBO MOICTUJIKU, T; 4 — KO3(DULMEHT IepecyeTa (Macca ChIpOro HaBo3a B 4 pa3a 60Jib-
e, YeM Macca CyxXoro BelIecTBa KOpMa).
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XpaHeHHe MOACTHIOYHOTO HaBo3a. KomyecTBO M KauecTBO HaBO3a B
3HAUUTEILHOM CTeNIeHU 3aBUCAT OT criocoba ero xpaHeHus. Ilpu xpa-
HEHUHM HaBO3a I0J BIWSIHUEM MUKPOOPIaHM3MOB MPOUCXOAUT Pasiio-
>KeHHE a30TUCTBIX U 0€3a30TUCTHIX OPTaHMYECKUX BelllecTB. MoueBrHa
U JIpyrde opraHMyeckue a30TUCThbIe COCIMHEHUS, COAepKalluecs B
KMIKUX BBIIEIEHUSIX XUBOTHBIX, IIPEBpAlllaloTCs B Ta3000pa3HbIii aM-
MMaK, NPeICcTaBIsSIOIKUNA OCHOBHOM MCTOYHMK TOTEPh a30Ta U3 HABO-
3a. MoueBrHa 1o AeiicTBUEM (pepMeHTa ypeasbl, BBIIEISIEMOTO Yypo-
OakTepusIMM, TIpeBpallaeTcsl B KapOOHAT aMMOHUS, KOTOPBIM JIETKO
pacrmamaeTcs Ha aMMUaK, IMOKCHI yIJiepoaa U BOMIY:

CO(NH,), + 2H,0 = (NH,),CO;,
(NH4)2CO3 = 2NH3 + C02 + HQO

A3OTHCTBIE COSAMHEHUS TBEPABIX BBIIEICHUN U MOACTWIKU Tpel-
CTaBJIEcHbl B OCHOBHOM OEJIKOBBIMM BEIIECTBAMU M OUYE€Hb MEIJICHHO
pasyiaraloTcs ¢ oopa3oBaHMeM aMMMaka. be3a3oTucTbie opraHnyecKue
BellleCTBa HaBO3a IPENCTaBIeHb B OCHOBHOM KJIETYATKOW U JPYTMMU
JIerye pasyiaralolliuMuUcs COeNMHEHUsIMU yriepona. YeM cojomucree
HaBO3, TeM 00JIbllie B HeM 0€3a30TUCTBIX OpraHMYeCKUX BelecTB. I1pu
JIOCTYyIe BO3/AyXa pasjioxkeHre UX IMTPOUCXOIUT M0 IMOKCUIA yIiiepoaa U
BOJIbI Y COMPOBOXIAETCS MOBBILLIEHWEM TeMIlepaTypbl HaBo3a 10 50—
70 °C. B aHa3poOHBIX YCIOBMAX KJIeTYaTKa pasjaracTcs ¢ oOpa3oBaHU-
eM IMOoKcHuaa yriaeponaa u metaHa. I1pu GosbliieM cogepXXaHUM B HABO-
3¢ JIerkopaszJaraloluxcsi OpraHuueCKux BeIleCTB U Jy4IleM AOCTYyIIe
BO3IyXa Pa3joXeHHUe ero MpoTeKaeT UHTCHCUBHEE.

B 3aBUCHMMOCTH OT YCIOBUI XpaHEHUS pasioXeHre HaBo3a MPOUC-
XOIUT ¢ pa3HOM MHTEHCUBHOCTHIO M HABO3 I0OJIyYaeTCs] HEOAUHAKOBO-
ro KkauectBa. CyllIeCTBYIOT IUIOTHBIA, PBIXJIBIA U PHIXJIOIJIOTHBIN CITO-
coObI XpaHEeHMST HaBO3a.

[Ipu naomuom, MM x0400HOM, XpaneHuy HaBO3 YKIIAABIBAIOT CIOSIMU
HIUPUHON 3—4 ¢cM 1 HeMmeaJIeHHO yIUIoTHsItoT. [1ITabenb AenaloT BbICO-
ToM 1,5—2 M, a JTMHOI B 3aBUCUMOCTHU OT KoJM4yecTBa HaBo3a. CBepxy
€ro MOKphIBAIOT TOpPpoM win cojioMoil. Temrieparypa B TAaKOM ILIOTHO
yiioxkeHHoM 1uTtadene HeBbicokas (20—30 °C), gocTym Bo3ayxa B HETO
OrpaHUYEH, CBOOOIHBIE OT BOJBI MOPbI 3aHSTHl AUOKCUIOM YIJEepoa.
B pesynbpraTe MuKkpoOuosiornyeckas 1esiTeJIbHOCTb 3aTPyaHSIeTCs, MO~
3TOMY Pa3JIOXEeHWE OPTaHMUYECKOTO BEIIECTBA MPOTEKAET MEIJIEHHO.

CBexuii HaBO3 CTAaHOBUTCS ITIOJYIEpeIpeBIIMM uepe3 3—35 Mec.
ITorepu a3oTra mpu TakoM cIIocobe XpaHEHMsI CPaBHUTEJILHO HEOOJIb-
mue. HaBo3, XpaHMBIIMKICS IJIOTHBIM CIIOCOOOM, COAECPXKUT 3HAUYM-
TeJbHOE KOJIMYECTBO aMMOHUIHOTO a30Ta; 3(pheKTUBHOCTD €ro ropas-
JI0 BBIILIE, YEM MPU IPYTUX CIIOCOOAX XPaHEHUA.

Ilpu pwixaom xpanenuu HaBo3a 0e3 YIUIOTHEHUS MPOUCXOISIT HAM-
OoJibllIME TTIOTEPU OPraHMYECKOTO BellleCTBa 1 a30Ta, HABO3 pa3jiaraercs
ObICTpee, HO HepaBHOMEPHO, YI0OPUTEIbHOE KaueCTBO €ro CHUXKAeTCSI
(Tabu. 47).

210



47. TloTrepn OopraHMYeCcKOro BemecTBa U a30Ta NPU Pa3HbIX CMOCO0AX XPaHEHUs HABO3a,
% OT coIepKAHUA MX B CBEKEM HaBO3e

Poixibrit 32,6 31,4 40,0 25,2
PBIXJIOIJIOTHBII 24.6 21,6 32,9 17,0
[TnoTHBIN 12,2 10,7 7,0 1,0

IIpu poixaoniomuom (eopauem) xpaneHuu HaBO3 YKJIAAbIBAIOT CHaYya-
Jla peIXJIbIM cjioeM BbicoToit 0,8 —1 M. IIpu Takoii ykiaake MUKpPOOUO-
JIOTUYIECKHE TIPOIECCHI IMPOTEKAIOT B YCIOBUSIX XOPOIIIETO TOCTYITA BO3-
Iyxa, IPOMCXOIUT Pa3ioKeHUEe OpraHMUECKOro BellleCTBa HaBO3a, TEM-
neparypa nomHuMaerca g0 60—70°C u HaGiII0maoTCs 3HAYMTENb-
Hble TIOTepU a3oTa. 3aTeM HaBO3 THIATEIbHO YIUIOTHSIOT, TIPU 3TOM
TIOCTYII BO3/IyXa BHYTPb ILITa0eIs MpeKpaliaeTcs, TeMiepaTypa CHIKa-
ercsa g0 30—35 °C, aspoOHBIe YCIOBUS Pa3IOXKEHUs CMEHSIIOTCSI aHad-
POOGHBIMU, TOTEPU OPraHMYECKOIO BEIEeCTBAa M a30Ta YMEHBIIAIOTC.
Ha mrepBEIif c10i HaBO3a B TOM 3Ke TTOPSIAKE HAKJIaIbIBAlOT BTOPOIA, 3a-
TEeM TPETUI M TaK IO TEX MOp, IMOKa BHICOTA IITA0EIS He JOCTUTHET 2—
3 M. B IJIOTHOM COCTOSTHUM HaBO3 XpaHST IO BEIBO3KH B IOJIE.

IIpu TakoM criocobe XpaHeHHS pa3ioXeHNE HaBO3a 3HAUYUTEIHLHO
YCKOpSIETCS, B HEM MOTHUOAIOT ceMeHa COPHBIX TPaB M BO30OYIUTEICH
KEJTYIOYHO-KUIIIEYHBIX 3a00J1eBaHIii, HO MOTepHU OPraHUYECKOIo Be-
IIECTBA U a30Ta 3HAYMTEILHO YBEJIMUUBAIOTCS.

PBIXJIONIIOTHBIN cIOCOO XpaHEHUST MOXKHO PEKOMEHIOBATh TOJIBKO,
€CJIY TIPUMEHSIOT OO0JIBIII0E KOJIMYECTBO MOACTWIKYA U HABO3 MOJyJaeT-
csl COJIOMUCTHINM. Takoil cnoco® XpaHEeHMsI MCIOJb3YIOT TaKxKe, eClIU
BHOCHUTD €r0 HYy>KHO BECHOI T10/1 SIpOBBIE€ WJIM MPOMAIIHbBIE KYJbTYPHI, a
TaKXe eCJIM HeoOXOaMMO TIPOBECTH 00e33apaXnBaHUE HaBO3a.

IMoTepu a3oTa mpu pas3aoKeHUH HABO3a BO BPEeMS XpaHEHUS 3HAUM -
TeJILHO COKpAIIAIOTCs TIPHU T00aBIeHUN K HeMy (TIpY YKJIaAKe B ImTade-
ng) docdoputHOit Myku — 2—3 % Macchl HaBo3a. [Ipu KomIocTh-
poBaHuM ¢ ¢GochOpUTHOM MYKOH HaBo3 oboramiaercst ¢docdopoM,
pasioXXeHne OPraHMYIECKOTO BEIISCTBA YCKOPSETCsS, B KOMITOCTE Ha-
KaIIMBaeTCsl 3HAUMTEIbHOE KOJTMYECTBO I'YMYCOBBIX BellecTB. HaBo3-
HO-(GOCHOPUTHBIN KOMIIOCT CO3peBaeT 3a 2—3 MeC B BeCeHHe-JIeTHee
BpeMs U 3a 3—4 mec 3uMoil. B mpoliecce paznoxeHusi HaBO3a MUKPO-
opraHM3MaMu Moj jaeiictBueM obOpasyioiierocs CO, U opraHUYECKUX
kucaot ¢pocdop pochopuTHONH MYKH NEPEXOIUT B TOCTYITHYIO IJIsI pa-
creHuit (popmy. OMHOBPEMEHHO MPOUCXOIUT CBSI3BIBAHUE BBIACIISIO-
1Ierocsl U3 HaBo3za aMMmuaka ¢ oopaszosanueM NH4H,PO,, u norepu
€r0 COKpallarTcs.

Jns XxpaHeHWsT HaBo3a B XO3sTMCTBE HEOOXOAMMO MMETh HaBO30Xpa-
HuIMIIe (Ha3eMHOTO WA KOTJIOBAHHOTO THUITA) C XMKECOOPHUKOM.

B ceBepHBIX paiioHaX TTpU BBICOKOM YPOBHE TPYHTOBEIX BOI HABO-
30XpaHUJININA YCTPAMBAIOT Ha TTOBEPXHOCTH 3€MIIH C GOKOBBIMU OOp-
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TaMM U3 KaMH$, KUpIW4Ya Wi IpYyTruX MaTtepualoB. B I0XHBIX 1 10ro-
BOCTOYHBIX 3aCYIIUIMBBIX palioHaX, Iie HaBO3 MOACHIXaeT, PEKOMEHIY-
JOT HaBO30OXpaHWIMIIA KOTJIOBAHHOIO TUIa IiyomHoi no 1 M. Haso-
30XpaHWIMILIA PACIIoNaraloT Ha BO3BBIIICHHBIX MECTaX Ha PacCTOSTHUU
He MeHee 50 M OT CKOTHBIX ABOPOB M cBbIIIe 200 M OT JKMJIBIX ITOCTPO-
ek. OcHOBHOE TpeboBaHME TP MMOCTPOMKE HAaBO30XPaHMJINIIA — YCT-
POMCTBO IMIPOYHOTO U BOAOHEIIPOHMUIIAEMOTO JHA, JIYJIlle BCETro lIeMEH-
TUPOBAHHOTO WM acpaabTUpOoBaHHOTO. PazMepbl HaBO30XpaHWIMIIA
3aBUCSAT OT IIOTOJIOBbSI CKOTAa, IPOAOJIKUTEIBHOCTH XpaHEHUS U OT
TOro, KaKoe KOJIMYECTBO HAaBO3a MOXHO BBIBO3UTH HEIOCPEICTBEHHO
Ha TI0JIsI, MUHYSI HaBo3oxpaHuiuile. [IpuMmepHas Iioliagb Ha OIHO
KMBOTHOE [IJIsSI XpaHEHUs HaBo3a B TeueHue 2,5—3 Mec cnenyiomas (B
M2): KPYITHBIA porarblii ¢cKoT — 2—2,5, MOJIOIHAK KPYITHOTO POraToro
ckora — 1—1,25, cBunbpn — 0,4—0,5, oBupsr — 0,2—0,3. BmectTMOCTD
XKIKeCOOPHUKOB 3aBMCHUT OT 00beMa HaBO30XPAaHMIMILA — OKOJIO 2 M3
Ha 100 M2 rutomany HaBo3oxpaHuaMma (Tabd. 48, 49).

48. PaaMele HABO30XpaHWIHMIIA B 3aBUCUMOCTH OT €ro BMECTUMOCTH

MupuHa, M 20 20 20 40
JauHa, M 30 60 90 90
Yucno XKkecOOpHUKOB 4 6 8 9

49. Inomaap HaBo3oxpanmamma (M2) Ha 1 ToJ0BY CKOTA NPH BHICOTE
YKAaaku HaBo3a 1,5—2m

1

5,0 4,0 3,0 R 0,5
2 2,0 L5 0,2

1,5
s R 1,25 0,6 R

TumoBoe HABO3OXPAaHWJIWILE, PACCUNTAHHOE Ha XpaHeHWE HaBO3a
ot 100 xopoB, mosryuaemoro B TeueHue 2,5—3 mec (okono 300 1), ume-
eT 00beM 0koJ10 100 M3,

Bech HaBO3, KOTOPEII HENMB3ST Cpa3y BHIBECTH B TTOJIE M CJIOKUTH TaM B
mTabesst, HeoOXOMMMO CKJIANBIBaTh B HaBo3oxpaHwuile. HaBo3 Hamo
YKJIaAblBaTh BIOJIb JJIMHHOW CTOPOHBI HABO30XPAHWIMINA OOJIBIIMMU
MPaBWIBHBIMU INTAOCISIMU IIMPUHOM 2—3 M, TECHO IPMMBIKAIOIINMU
IpyT K apyry. [1pu Takoii yKiIamke MOTEpH a30Ta MEHBIIIE M HABO3 pa3lie-
JIIETCS TI0 CTETICHW Pa3JIoKeHUS: B OTHOM CTOPOHE HABO3OXPaHWIMIIA
HaBO3 OoJiee pas3IoOXMUBIINIACS, B Apyroit — meHee. LllTabesst mokpeiBa-
0T cBepxy TopdoM miam 3emieir ciaoemM 15—20 cm. ExxerogHo oxoso
70 % HakaIIMBaeMOTO B XO3AICTBaX HABO3a BBIBO3ST 3UMOW B TOJIC.
HaBo3 B nosie He0OXOAMMO YKJIabIBaTh B OOJIBIIIUE, XOPOILIO YILIOTHEH-
Hble mTabens (rmo 40—60 1) wmpuHoit 3—4 u BeicOTOR 1,5—2 M.
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JI1st 3akmagky 1mrTadelis BhIOMpParoT BhICOKOE CyX0€ MECTO, OUMIa-
IOT €TO OT CHeTa M JIJIS TTOTJIOIICHMS XIDKY, KOTOpast BEIIESIeTCS TP
pas3ioKeHUM HaBo3a, yKiaapiBaloT cioii (20—30 cMm) Topda wiu coio-
MeHHO# pe3ku. YToOsI HaBO3 He 3aMep3all, YKIAIKY KaXkIoTo ITadess
HEO0OXOIMMO OCYIIECTBIATh 3a 1—2 mHs. YIOXeHHBI! B 1ITabesb Ha-
BO3 C OOKOB U CBEPXY TIIATEIHLHO OIPABJISIOT, YTOOBI CTEHKM OBIITN OT-
BeCHEIE, a BepX MMeJl TTOKATOCTh U CTOKa BoAbl. CBepXy IITabeIb 0~
KpBIBAIOT cjioeM Topda ToiamuHoi 15—20 cm.

Henomyctuma ykjianka HaBo3a, BHIBE3CHHOTO B I10JI€ 3UMOI WU
BECHOI, MeIKMMU KydyaMK. HaBo3 mpu 3TOM CHUJIbHO BBIBETPUBAETCS U
repechixaeT, a 3UMOI TIpoMep3aeT M 3aTeM IOJro OTTauBaeT, MUTa-
TeJIbHBIE BEIlIECTBA U3 HETO BBIMBIBAIOTCS JOXIEBBHIMU M TaJIbIMU BOAA-
mu. [lorepu azora mocturaioT 40 %, nmpuyeM aMMHA4YHBIA a30T, KOTO-
PBI JOCTYIIEH PACTEHMSM B TIEPBEII TOM, TePSIETCS ITOTHOCTRIO. Y100~
pUTeIbHOE ACHCTBHE HaBO3a IPH 3TOM PE3KO CHIKACTCSI.

KagecTBO HaBO3a BO MHOTOM 3aBHUCHUT OT MPOIOJIKUTEILHOCTH €T0
XpaHEeHUS: ¢ YBeIMUCHUEM CpOKa XpaHEeHUs ITOTePU a30Ta M OpraHU-
YECKOTO BeIllecTBa U3 HaBO3a BO3pacTaioT. B 3aBucuMocTH OT criocoba
7 TIPOIOJCKUTEILHOCTA XPaHEHMST HABO3 ITOJIyJaeTCs pasIUMdHOM CTe-
MeHU Pa3I0XKEHUSI.

Ilo cremeHu pasnoXeHUsS pPA3TUYAIOT CIEOYIOIIME BUAbI HABO3a:
CBEeXMI, C1a00pa3I0XKMUBIIMIACS (COIOMA MOYTU MOJTHOCTBIO COXpaHsIEeT
CBOI1 IIBET U MPOYHOCTH), TOJYIEPENpeBIINi (COIoMa TEMHO-KOPUY-
HEBOTO 1IBETA, JIETKO pa3pblBaeTCs), NMEPENpPeBIINi (cojoMa MOJHOC-
ThIO Pa3/IOXWIAach, HABO3 MMEET BUJA UYEPHON Maxylleics Macchl) U
TeperHoi (phIXjIas 3eMIMCTasT Macca).

B mepemnpesiieM HaBo3¢ M TeperHOE OTHOCHUTENBHOE (ITPOLIEHTHOE)
colepxaHue a3oTa, (pocopa U Kauusl Bhlllle, YeM B MOJIYTNIEPENpPEeBILIEM,
onHako u3 20 T cBexero HaBosza mojiyyaroT 17—14 T noyrepenpesIiero,
10 — nmepenpesiiero u 5—7 T neperHosi. OOllee conepkaHue a30Ta B
3TOM Macce HaBO3a pa3HOM CTEMeHM pasjioxkeHus1 coctapisger 104 kr B
cBexxeM HaBose, 84—102 — B momymepenpesieM, 66 — B TiepenpesIieM 1
37—51 kr B neperHoe. Takum 00pa3oM, B TiepenpeBIlieM HaBO3¢ U Tiepe-
THOE TepseTCs OOJIBbILE a30Ta, COOTBETCTBEHHO 0K0JI0 40 1 60 % ncxomHo-
r'0 KOJIMYECTBA, TOrAA KaK B IOJIyIEPEpeBIleM — TOJIbKO 0KOJIO 15 %.

He pekoMeHIyI0OT BHOCUTD B ITOYBY M COJIOMMCTBIN CBEXUIT HABO3,
TaK KaK pa3joXeHHE COJOMBI B TIOUBE COIPOBOXIACTCS Pa3BUTHEM
OOJBIIOTO KOJIWYECTBA MUKPOOPTAaHU3MOB M MOTpeOICHEM WMU pa-
CTBOPUMBIX COeIMHEHUI a3oTa U pocdopa u3 noussl. BHeceHue coo-
MICTOTO HaBO3a HE3ad0JITO A0 ITOCeBa MOXET MPUBECTH K CHIDKCHUIO
ypoxast TiepBOif KyJnbTyphl. Kpome TOro, CBeXWif HaBO3 COHEPKUT
OOJTBIITIOE KOJMYSCTBO CEMSH COPHBIX paCTEHUI, a TaKXKe BBI3BIBACT M3-
JIMIITHIOIO a3pallvio MOYBHI, BPEIHYIO IS 3aCYIIUIMBBIX PaliOHOB.

Hawubomee paunoHaabHO IPMMEHEHYE HAaBO3a B MOIYIIEpEIIPeBIIEM
COCTOSIHMM, B KOTOPOM JIy4llle COXpaHsIeTCs a30T, 0COOEHHO aMMOHMUIA-
HBII, U COAEPKUTCS OOJIbIIIE OPTaHMYECKOTO BEIIECTBA, YEM B XOPOIIO
MepernpeBIlIeM HaBO3€.
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dakTnyeckoe KOJIMYECTBO HABO3a HAa CKOTHBIX ABOpPAx B HABO30-
XpaHWJINIIAX W MTa0eNIIX OIpeAeIsIeTCs 0 3aHATOMY UM 00beMy U
Mmacce 1 M3 HaBosa. [IpumepHas mMacca 1 M3 CBEXETO PhIXJIOCIOXKEHHO-
IO W YIUIOTHEHHOTO HaB03a COCTAaBIIIET COOTBETCTBEHHO OKO0I0 300 m
500 xr, monynepenpenuiero — 700—800, a crIbHOPa3/IOXMBIIETOCS —
800—900 kr (mpuaoxeHue 7).

JeiicTBre HABO3a HA MOYBY M pacTeHus. [ToxymepenpeBIImit TOICTHA-
JIOYHBI HaBO3 OJlaromaps OOJIBIIIOMY COASPXKAHUIO OPraHUYECKOTO Be-
LIeCTBa TOJOXUTEIBLHO BIIMSET Ha (pU3nvecKue, (PU3NKO-XUMUUYSCKUE
1 OMOJIOTMYECKME CBOMCTBA MOYBHL. [1pu cucTeMaTHUUeCKOM eTro BHece-
HUM YBEJIWYMBAETCS COIEpKaHUE IymMyca M OOIlero a3ora B IIOYBE,
CHIXAIOTCS OOMEHHAs U TUAPOJIUTUYESCKAS KUCIIOTHOCTD, YMEHbIIIAET-
cs coliep:KaHUe B IOYBE MOABVKHBLIX (DOPM aJlIOMMHMSI U MapraHiia,
TTOBBIIIAETCS CTeTICHb HACKHIIIICHHOCTH OCHOBaHUAMU. [lecuaHble 1 Cy-
TeCUYaHble TIOUBBI CTAHOBATCS OoJiee CBSI3HBIMM, ITOBBIIIAIOTCS WX
MOTJIOTUTEIbHAS CIIOCOOHOCTh M Oy(PepHOCTh, YTO CITOCOOCTBYET CO-
XpaHEHUIO B HUX BJIATU M MUTATEJIbHBIX BElIeCTB. I TMHUCTHIE TTOYBHI
IO, IeHCTBUEM HaBO3a ITPHOOPETAIOT OOJBIIYIO PBIXIOCTh, CTAHOBATCS
MMPOHUIIAEMBIMU JIJTSI BOABI M BO3MyXa, JIeTJde TTOIAaloTcs 0opaboTKe.

IIpu cucreMaTnyeckoM BHECEHUM HABO3a HE TOJBKO CHMXKAETCS
KUCIOTHOCTH TouBbI (¢ 30—40 1T HaBo3a Ha 1ra BHocutcg 0,3—0,5T
KaJbLIMs U MarHus B TiepecueTe Ha KapOOHAThl), HO U YIy4IllaeTcs Mu-
TaHWE PACTeHUIl KalblleM, MarHUeM, Cepoil U MUKPO3JIEMEHTAMMU.
BaxnHoe 3HaueHMe UMeeT TaKKe BBIACISIONIUICS TIPU pa3IoXeHUN Ha-
Bo3a auokcus yriepoaa. Ilpu pasnoxenun 30—40 T HaBo3a eXeITHEB-
HO BBIeNsIeTcs oT 35 mo 65 kr CO,, 4TO yiIydIIaeT yriaepoaHoe ITHUTa-
HUE pacTeCHUM.

C HaBO30M B IMOYBY BHOCHUTCSI TPOMaJTHOE KOJMYECTBO MUKPOOpTa-
HU3MOB. OpraHnyeckoe BEIIeCTBO HAaBO3a — XOPOIINO JOCTYITHBIA WC-
TOYHUK MMUTAHUS U SHEPTETUUCCKUI MaTepralt IS XKU3HeIesITeTbHOC-
TU MMOYBEHHOI MUKPOGJIOpkl. [ToaTOMY py BHECEHMU HABO3a YCUJIU-
BalOTCS MMUKPOOMOJIOTUYECKAs] AESITeIbHOCTh IMOYBBI M MOOMIU3ALIUS
coAepXKalluXcs B HEM 3aMacoB MUTATEIbHBIX BEILIECTB.

B HaBo3e comepkaTcs Bce 3JeMEHTHI MUTaHUS, HEOOXOIUMBIE pac-
TeHUsIM. [IpuHATO cuuTath, 4YTO B 1 T MOJyIepenpeBIlIero HaBo3a Co-
JIepxxurcst 4—5 Kr azoTa, 2—2,5 — docdopa u 5—7 Kr Kajnusi, 0OJHAKO
(dakTMIeCKOe comepKaHNe 3TUX 3JICMEHTOB MOXET BapbHUPOBATh B TN -
pokux npeaenax (tabiu. 50). JJocTyImHOCTb OTAEAbHBIX TUTATeIbHbBIX Be-
IIEeCTB HAaBO3a 3aBUCUT OT €T0 KauecTBa, a TAakKe OT IMTOYBEHHO-KJIMMAa-
THYECKUX YCIOBUIA.

KoadpdpuimeHT ncIonb30BaHus a30Ta M3 TOJIyIIEPEIIPEeBIIETO HABO-
3a MepBOM KYyJIBTYPOM 3aBUCHUT OT COAEpKAaHHWSI B HEM aMMOHHWITHOTO
azora U cocTtaBisieT B cpenHeM 20—30 % oblero Kojin4yecTBa a3oTa. B
MEePBbII IO pacTeHUs YCBaMBalOT IVIABHBIM OOpa3oM aMMOHUIAHBIN
a30T. B TBepabIX BBIAEICHUSIX JKUBOTHBIX U TTOACTUIIKE a30T HAXOIUTCS
B ¢popMe OpraHUYEeCKUX COSAMHEHUI, KOTOpPhIe MEIIEHHO MUHEpaI-
3YIOTCS B IIOUBE U B MEPBBIN TOJ CJ1a00 UCITOIL3YIOTCSI pACTEHUSIMU.
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50. ConepxaHue 31eMEHTOB MUTAHUS ¥ OPTAHMYECKOTO BEMIECTBA B MOACTHIOYHOM HABO3E,
% (110 JAHHBIM ATPOXUMHYECKON CIIYKOBI)

KpymHoro 650 21,0 140 0,54 0,07 028 0,60 81 19
poraroro CkKora

CauHo# 60,7 21,9 174 0,84 015 058 062 79 13
KoHckuii 69.0 22,6 84 0.9 0,09 026 059 7.9 21
Oseunii 49,0 28,0 230 086 014 047 088 7.9 17

B Xunkux BBIOENICHUSIX a30T COAEPKUTCS MPEUMYILIECTBEHHO B
¢dopmMe pacTBOPUMBIX COCIMHEHMIA, JIETKO MpeBpallalolInXCsl B aMMU-
ak. [ToaToMy yeM GoJibllie KUAKMX BbIICAEHUI TTOTIOIASTCS MMOACTIII-
KO, TeM Ooraye HaBO3 aMMOHUIHBIM a30TOM M TEM BBIIIE ACHCTBUE
TaKoro HaBo3a B IEpBbIA roj mocyie BHeceHUs. HaBo3 Ha TopdsiHOM
MOJACTUIKE OOBIYHO COAEPXKUT OO0JIbllIe aMMOHUIMHOIO a30Ta, IMO3TOMY
1 3 (HEKTUBHOCTD €r0 B MEPBBIA IO/ BhIIIE, YeM HABO3a Ha COJIOMEH-
HOM TIOICTUJIKE.

KoaddulmeHT ucnonb3oBaHUs TMEepBOM KyabTypolt ¢ochopa u
0COOEHHO KaJjivs U3 HaBo3a BhIIIE, UeM a30Ta. YCBOEHUE PaCTEHUSIMU
docdopa B nepsoiil Tox cocrasisger 30—40 %, a kanusg 60—70 % 06-
LIIETO CoAep>KaHUsI UX B HaBo3e. M3 HaBo3a B MEPBBIA IO JTYYIlle BCETO
ucnosb3yerca Kanuit. OOIiee comepxkaHWe Kalaus B HaBO3€ Takxke
BBILIE, YeM a30Ta U ocobeHHO (ocdopa. Ilo cpaBHEHUIO ¢ MUHEpPaIb-
HBIMU YIOOpEeHUSIMHU a30T HaBO3a yCBAaMBAETCS PAaCTEHUSIMU B ITEPBBIi
ron xyxe, ¢ocdop — ayuiie (moutu B 2 pasa, ueM ¢ochop cynepdoc-
¢ata pu pa3dpPOCHOM BHECEHMU), a KAJIMii — MPUMEPHO TaK Ke.

ITpu BHeceHMM HaBo3a MpeXe Bcero odecrneunBaeTcsl KaauiiHoe M-
TaHue pacteHuit. OgHaKO yI0OpUTEIbHOE AeCTBUE HaBO3a OMpeeisieT-
CsI TJIaBHBIM 00pa3oM cofepKaHWeM B HeM OOIIEero 1 aMMOHUIHOTO a30-
Ta, TaK KakK B OOJILIIMHCTBE MOYB, 0c00eHHO HeuepHo3eMHOl 30HbBI, IS
HOPMAaJILHOTO TIUTAHUSI pacCTeHUI B TIEPBYIO OUepe/lb He XBaTaeT a3oTa.

HaBo3 obnagaeT 3HaUUTENbHBIM NocieneicTeueM. Mcnosnb3oBaHue
azora, ocdopa u Kaausl U3 HaBO3a BTOPOI KYJIbTYpOll OOBIYHO CO-
cTaBisteT coorBeTcTBeHHO 15—20; 10—15 1 10—15 %, TpeTheit — 10—
15; 5—10 1 0—10 %. Ucnonp3oBaHWe MUTATEIBHBIX BEILIECTB HABO3a 3a
poraluio ceBoodopoTa (C y4eToM ITOCJIeneiCTBUSI) COCTaBIIsIeT: a30Ta
— 50—60 %, dochopa — 50—60 u kamusa — 80—90 %, 4To OIM3KO K
KCIIOJb30BaHUIO COOTBETCTBYIOILIMX MUTATEJbHBIX BEIIECTB U3 MUHE-
panbHbIX ynoopeHuit. [Ipu BHeCeHUU HaBO3a U MUHEPAIbHBIX Ya00pe-
HUI B SKBUBAJIEHTHBIX KOJIMYECTBAX MO BaJIOBOMY COJEPKaHUIO MMUTa-
TeJIbHBIX BEIlIECTB CyMMapHble TTpUOaBKU YpOXKaeB BCeX KYIbTYp 3a psi
JIeT (3a OfHY POTaLMIO0 CEBOOOOPOTA U 00Jiee) OKa3bIBAIOTCS JOBOJILHO
OJIUBKUMMU.

OpnHako ypoxkait OMHUX KyJbTyp (KJIeBep, MIIIeHUIIa, CBEKJIa) MOXET
OBITh BBIIIIE II0 HABO3Y, a IPYyTUX (PoxXb, OBeC, KapTodeib) — M0 MUHE-
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pajgbHBIM ymoOpeHusM. I[lpeuMmylliecTBO HaBo3a WJIM MMHEpaIbHBIX
yOOOpeHUI IS TOM WM MHOU KYJNBTYPHI 3aBUCHUT KaK OT OMOJIOTIIeC-
KHUX OCOOEGHHOCTE! pacTeHMii, TaK U OT CBOMCTB MouBbl. Ha KMCIBIX
ITOYBaxX, OCOOCHHO MPU CUCTEMAaTHUECKOM BHECEHUH (PU3MOIOTHICCKI
KUCJTBIX MITHEPATbHBIX YIOOPEeHWI, IPEeNMYIIIeCTBO NMMeeT HaBO3, a Ha
HEKWCIIBIX TTOYBaX — MUHEPAJbHBIC YIOOPSHUS I OHU PaBHOIIEHHEI
HaBO3Yy.

D¢ deKTHBHOCTH HABO32a H 0COOEHHOCTH €ro MPUMEHEHHS B PA3IHIHBIX
MOYBEHHO-KJIMMATHYECKHX YCJI0BUAX. [10oBBIIIIEHNE YPOXKANHOCTU Cellb-
CKOXO3SICTBEHHBIX KYJIbTYp, 0coOeHHO B HedepHo3emMHOIi 30HE, B
3HAYUTEIBHON CTETICHU 3aBUCUT OT KOJIMYECTBA M KauyecTBa IMPUMEHSI-
€MOro HaBo3a, MPaBUJIBLHOCTU €T0 XpaHEeHUs W MCIojb3oBaHusd. Ilo
JaHHBIM HAYYHBIX YUpeXAeHUI 30HbI, 103bI HaBo3a 20—30 T/ra maior B
TOJl BHECEHUS CIIeAyIolIe TprbaBKu ypoxas (T/Ta): 3¢pHOBBIX — 0,6—
0,7, xapTodenst — 6—7, KOPHEIIIONOB M CHJIOCHBIX KYIbTyp — 15—20.
ITpaBuibHOE KMCIIOJB30BaHWE HAaBO3a OOECIeUrBaeT BhICOKUI 2(PEKT
BO BCEX 30HAX CTPaHBI M HAa BCEX THIIAX ITOYB.

HaBo3 He TOIbKO MOBBIIIAET YPOXKail CETbCKOXO3IMCTBEHHBIX KYITh-
TYp B TOI BHECEHWUSI, HO M OKa3bIBacT 3HAUMTEIIBHOE ITOCIICICHCTBIE.
OnbIThl TOKA3bIBaOT, yTO 20—30 T HaBO3a 00eCITeYnBAIOT CYMMAPHYIO
mpubaBKy ypoxast 4—5 KyJIbTyp ceBOOOOpOTa, paBHYIO B IIepecueTe Ha
3epHO 2—3 T/Tra, T. ¢. Kaxnaple 10 T BHECEHHOTO B TIOYBY HABO3a JAIOT 34
BpeMs ero AeHCTBUS MPUOABKY ypokKas CeIbCKOXO3SIHCTBEHHBIX KYJIb-
Typ, 3KBUBaJIEHTHYIO 1 T 3epHa.

ITpsimoe neiicTBue (B To1 BHECEHUS) U TTOCeAeCTBME HAaBO3a 3aBU-
CST OT KauecTBa 1 JO3bI HAB03a, a TAKXKE OT IMTOYBEHHO-KIIMMATHISCKIX
ycaoBuii. Cirabopa3IoKMBIINICS COJIOMMCTBI HaBO3 B NEPBBLIA TOJ
MOXKET JeHCTBOBATh XyXe, YeM BO BTOPOU M TpeTHit Toabl. Yem OobIIe
Jlo3a HaBO3a, TeM BBIILIE €r0 MPSIMOE NEeMUCTBUE U MPOAOJKUTESbHEE
MOCJIEICCTBUE.

Ha rnyHuCcThIX moYyBaX HABO3 pasjaraeTcsl MeIJIeHHO, IOCeneii-
CTBHE €ro CKa3hIBaeTCsl Adaxe Ha 6—7-ii roJ mocjie BHECEHUs, Ha Cy-
MecyaHbIX TOYBaX HABO3 pasjaraeTcsl ObICTpee W JeiCTBHUE ero He
CTOJIb InuTellbHO — 3—4 roma. B Oosee yBmaxHeHHo HedepHozem-
HOM 30HE Pa3IoXeHUEe HaBO3a IMPOMCXOIUT OBbICTpee, YeM B 3aCyIILIM-
BBIX IOKHBIX M IOTO-BOCTOUYHBIX palioHaX, IIe HaBO3 pasjaraercs clia-
Oee u3-3a HemocTaTka Bjard B 1ouBe. [Tostomy B HeuepHozeMHoOI
30HE ero TpsiMoe AciicTBHe BEINIe, 4eM B LleHTpanbHO-YepHO3eMHOI,
a TIOCJICIeICTBIE MOXKET OBITh HIDKE. B 3aCyIIIIMBBIX FOTO-BOCTOYHBIX
palfoHax MocJieAefiICTBAE YacTO MPEBHIIIACT IIPSIMOE ICHCTBUE Ha TIep-
BYIO KYJIbTYDY.

Haubonee Boicokuii 3¢h¢ekT AaeT BHECEHHE HaBO3a B CEBEPHBIX,
3amagHbIX U LEHTPaJbHBIX paiiloHax HeuepHo3eMHOI 30HBI M Ha CeBe-
pe LlenTpanbHo-UepHO3eMHOII 30HBI, OoJiee OOECIIEUeHHBIX BJIAroii.
OOBIYHO J03a HaBO3a B 3TUX paiioHax cocrasisier 30—40 1/ra.

Ha nerkux mecuyaHbIX M CylecYaHBIX ITOYBax, rie HaBO3 OBICTpee
pasjiaraeTcsl M IUTaTeJIbHbIE BEIEeCTBA MOTYT BBIMBIBATLCS, JIY4IIe
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BHOCHUTh MEHBIIIE HaBO3a, HO 4Yalle. Breicokue mprubaBKu ypoxas 3ep-
HOBBIX, CaXapHOW CBEKJIbI U APYIUX KYJbTYp AaeT BHECEHME HaBO3a Ha
YyepHO3eMHbIX MoyBax U B Ao3e 20—30 1/ra.

B 3acynuuBbix paitoHax 3¢ ¢eKTUBHOCTh HaBO3a HMXE, 4YeM B 00-
nee BaaxHbiX. [Tpy Hamnexalieil oOpabOTKe MOYBBI U IPYTUX MEPO-
MpUATHUSIX, 00ECIeUnBalOIINX HAKOIUIEHUE M COXpaHEHUE BJiaru, 0Co-
OeHHO TIpU OpollIeHNU, 3((HEeKTUBHOCTh HaBO3a B 3aCYLILIMBBIX paiio-
Hax TOBBILIAETCA U J03Y €r0 MOXHO YBEJIMUUTD.

J10o3bl HaBO3a 3aBUCST OT €ro KauyecTBa, a TaKKe yIo0psieMOi KyJib-
Typhl. I1oa oBoIIIHBIE U IIpONAIIHbIE KYJIbTYPHI (KYKYpY3y, KapTodeb,
CaxapHyl0 CBEKJIYy U JIp.) HEOOXOOMMO BHOCHUTH 00Jie€ BBICOKHME HO3bI
(40—50 1/ra), yem mox 3epHoBBIe (20—30 T/TA).

Jnst mopnepxaHus 6e3neUUMTHOTO OajlaHca TyMyca Ha J€pHOBO-
MOJA30JUCTHIX CYIJIMHMCTBHIX IMOYBaX Ha 1ra IUiolaad ceBoobopoTa
Tpedyercss 10—12 T HaBo3a, Ha cymecdaHbiX — 12—15 1. IToTpedHOCTD
B HaBO3€ BO3PACTaeT B CEBOOOOPOTaX 6€3 MHOTOJIETHUX OOOOBBIX TpaB
U c Ooyiee BBICOKMM HACHIIIEHWEM IpoMallHbiMUA KyabTypamu. Ilo
maHHbpIM akanemMuka PACXH B.T. MuHeeBa, Ha cepbIX JIECHBIX ITO-
YBaX, BBIIIEJIOUEHHBIX U TUITMUYHBIX YepHO3eMax Oe3aeUIUTHbIN Oa-
JIaHC TYMyCa IOCTUTaeTCsI IPU UX obecrieueHHOCT HaBo3oM 4—10 T/ra
(B 3aBMCHMMOCTM OT CIleLMajJM3allid CEeBOOOOpOTa), Ha UYepHO3eMax
CTEITHOI 30HBI 6e3 opolreHuss — 4—6 T/ra, a MPU OPOILIEHUN 103y Ha-
BO3a YBEJUUMBAIOT B 2—3 pasa.

Hawubosee pauoHaabHO BHECEHHE HaBO3a C MUHEPAJIbHBIMU YI00-
peHusiMu. I1pu aTOM neiicTBUE HaBO3a M MUHEPATbHBIX YIOOpEeHUI 3a-
MeTHO BoapacTaeT. [Ipy1 coBMeCTHOM BHECEHUM MOJOBUHHBIX 103 Ha-
BO3a M1 MUHEPAJIbHBIX YI0OpEeHU MOoJydaroT 00J1ee BBICOKME MPUOaBKU
ypoxast (Ha 20—60 %), yeM mpu pa3neTbHOM TPUMEHEHUU TOJHBIX
03 9TUX ynobpeHuil. OOBSICHSAETCS 3TO TeM, YTO TPU COBMECTHOM
BHECEHMU CO37al0TCsl 0oJiee OJaronpusiTHbIE YCJIOBUS MMUTAHUS pacTe-
HUI, 4eM TpU pa3neabHOM. 3a CYeT MUHEepaIbHBIX yI0OpeHMH obecre-
YUBaeTcsd MUTaHWE pacTeHUil B HAYaJbHBIN MEepHOJ BereTallMu, a Ha-
BO3, TTIOCTENIEHHO pasjarasich B IOYBE, CHAOXAET pacTeHUs MUTATeIb-
HBIMU BEIIECTBAMM KO BpPEMEHHM HauOOJbIIeH MOTPeOHOCTU B HUX.
Kpome Toro, BcieACTBHME YMEHBIIEHMSI BIBOE O3Bl MUHEPaTbHBIX
yIoOpeHUit MCKITIOUaeTCsl OTpUIIaTeIbHOE AeCTBHE Ha OTAEIbHbIC pa-
CTEHUS TTOBBIIIIEHHOM KOHLIEHTpALUU CoJieli, 0COOEHHO OMacHOI B Ha-
YaJIbHBIN TEPUOJ POCTA.

Bpems BHeceHus M ITyOMHA 3a/1€JKH HaBo3a B mouBy. HaBo3 13 HaBO-
30XpaHUJIMILA UK 1ITa0eNei, CT0XEHHBIX B MOJIE, CAelyeT paBHOMEP-
HO paszbpocaTh C MOMOIIBI0 HaBO30pasbpachiBaTeaeil 1 HEMEMAJIEHHO
3araxaThb. 3a/iepKKa C 3a/1eJIKOM B MOYBY HaBO3a TOJBKO Ha OJUH JAEHb
MIPUBOAUT K OOJBIIMM MHOTEPSM a30Ta U CHIDKEHMIO 3(POEKTUBHOCTU
yIoOpeHUsl.

Jlydiire Bcero BHOCUTh HaBO3 C OCEHU MO 3510J1eBYI0 00pabOTKYy M0-
YBbl. DTO OCOOCHHO BaXXKHO IS 3aCYLLIMBBLIX paiioHOB. B HeuepHo-
36MHOM 30HE XOPOIUWI MOJIYIIEPEeNpPeBIIM HABO3 IOJ MNpONAaIlHbIe
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KYJBTYPBI TTO3HET0 TTOCeBa MOXHO BHOCUTD TaKXKe BECHOM IO Iepe-
MamiKy 3s0u.

B 3aBrCcHMMOCTH OT IMMOYBEHHBIX Y KIMMATUISCKIX YCIOBUI TITyOnHA
3arallikyd HaBo3a MOXeT KojebaTbesi oT 12 go 22 cMm. B 3acynuimBbix
paiioHax HeoOXoauMOo OoJiee ITyO0KO 3aebIBaTh HABO3, YEM BO BJIaXK-
HbIX. Ha TsKenbIx mouBax, rae pa3jioXeHUe HaBo3a 3aTPYIHEHO, JIyd-
1lIe 3allaxyuBaTh €ro Ha MEHbIIYIO TyouHy (12—14 cM), a Ha JIerkKux —
3a7eIbIBaTh r1yoxe (Ha 20—22 cm).

B ceBooOOpoTe HABO3 HEOOXOOMMO MPUMEHSTH IIPEXIe BCEro MO
OBOIIIHbIE U TPOMNAIIHbIE KYJIbTYphl (KapTodesb, KyKypy3y, caXapHyIo
CBEKJIy, KOPMOBBIC KOPHEILIONbI), a TAKXKE MOl O3UMBIE 3¢ PHOBBIC KYJIb-
Typel. OHM Haunbosiee TpeOOBATEJbHBI K YCAOBUSM IMTAHUS U JOAIOT
OoJiblIIMe TIPUOABKKU ypoKasl IO CPaBHEHUIO C IPYTUMHU KYJIbTYpaMM.

IIpn couyeTaHnm HaBO3a WM MHWHEPATbHBIX YIOOPEHMIT BO3MOKHBI
OJHOBPEMEHHas 3ajJejKa UX B MOYBY, BHECEHME Ha OAHOM ILIOLIAIH,
HO B pa3Hble CPOKHU M, HAKOHELI, BHECEHME HaBO3a Ha OJHMU T10JIs (IO
MpomnaliiHbie), a MUHEPaJbHBIX YI00peHU — Ha Apyrue (Moja 3epHO-
BBIE KYJIBTYpHI). M3 MUHEPaBHBIX YIOOPEeHW K MOACTUIOYHOMY Ha-
BO3Y B MEPBYIO OUYEPEb CIEAYET N00ABIATh a30THBIE U (HOCHOpPHBIE.

6.1.2. BECNOACTUNOYHbIA HABO3

Cocras u BbIx01 HaBo3a. [Ipu orpaHMYEHHOM KCITOJIb30BaHUM IO/ -
CTUJIOYHOTO MaTepuaia (1o 1 KT Ha KOpOBY B CYTKM) TOJy4yaeTcsl HAaBO3
BJIAXKHOCTHIO 10 85—87 %. HakorieHre cMecH TBEPIBIX 1 JKUAKHUX BbI-
JIeJIeHU XMBOTHBIX MPU HEOOJBIIOM KOJUYECTBE MOACTUIKU MO3BO-
JISIET TIOJIHOCTBIO MEXaHU3UPOBATh OUMCTKY KMBOTHOBOMIUYECKHUX TTOME-
IIEHU, OMHAKO TIOJydyaeMblii HAaBO3 MMeeT HeOJIaronpusITHBIE IS
TPAHCIIOPTUPOBKMU 1 BHeCceHUsI (pusndeckue cBoiictBa. IloTepu azora
M3 TaKOTO HaBO3a Jaxe IMPU XpaHEHWHU B 3aKPBITHIX HABO30XPAHWJIN-
1Iax JOCTUTAIOT OOJBIINX pa3MepPOB, U Mepell ero BHECEHWEM B IOYBY
TpedyeTcsl TpeaBapuTeIbHOe KOMIIOCTUPOBaHUE ¢ TOP(HOM WU 3eM-
JIeH.

Ha xpynHbIX crielimaaiu3nupoBaHHbBIX (pepMax U KUBOTHOBOIYECKMX
KOMIUIEKCax MPaKTUKYIOT OECIOACTUIOUHOE COAepXKaHUE KUBOTHBDIX,
MPU KOTOPOM TTOoJydyaeTcsl OeCIOACTUIOYHBIN XUAKUK HaBO3 — IO~
BUXKHAsI CMECh KaJla, MOUM M TeXHOJOTUYECKO# BoAbl (Ionaaarolleil B
HaBO3 MpHU YOOpKe MOMEIIEHNS, MBITbe KOPMYILIEK, U3 aBTOMOMUJIOK).
Takoit HaBo3 00J1amaeT TeKy4yeCcThlo U JIETKO MOmaeTcs mepekadke mo
TpyO0aM CaMOTEKOM M C IOMOIIbI0 HacocoB. IIpyuMeHeHre NOACTUIKI
JIJISI XKMBOTHBIX Ha KPYITHBIX IMPOMBIIUICHHBIX (hepMax TpeOyeT 00Jib-
IIMX 3aTpaT Tpyna.

KonnuectBo M KayecTBO O€CIOACTMIOYHOIO HaBO3a 3aBUCIT OT
BMIIa M BO3pacTa XMBOTHOIO, THIIA KOPMJICHUSI, TPOAOIKUTEIBHOCTH
OTKOpPMa WJIM CTOMJIOBOTO COAEpKaHMsI, KOJUUYECTBA BOABI, pacxoaye-
MOl pu yoopKe HaBO3a, U TEXHOJOTUU HAKOILJICHUSI.
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OO01IMii TOTOBOM BBIXOA CMECH 3KCKPEMEHTOB IIPU OOBIYHOM BaX-
HOCTH 1X 0K0JI0 90 % MOXKHO OmnpeaeuTh o GopMmyJie

r= CB.K.(l - K) - 10,

rne C,, — Ccyxoe BeliecTBo kopma, T; K— cpenHuili KoahdUIMEHT MepeBapuMOCTHI
KOpMOB (mst cBuHeit — 0,7, [ KpymHoro poratoro ckora — 0,6).

CpenHuii BbIXoA O€CIOACTWJIIOUHOIO HAaBO3a OT OMHON TOJOBBI
KPYITHOTO poraTtoro ckora cocrasiser 50—60 yi/cyt (0—35 1 xana u
15—20 1 Mouu, 5171 TEXHOJOTMYECKUX BOX), OT OAHON CBUHBU —
12 1/cyt (81 KXana, 271 Moud U 271 Boabl). B MpoM3BOACTBEHHBIX
VCIOBMAX 3a CUET TEXHOJIOTMUECKUX BOJ BBIXOA HaBO3a IO CpaBHE-
HUIO ¢ KOJUYECTBOM 3KCKPEMEHTOB XXMUBOTHBIX MOXET YBEITUUUTHCS
Ha 25 %.

B 3aBucHMOCTH OT comep:KaHUs BOILI OSCITOACTIIIOYHBIN HaBO3 OBI-
BaeT noayxcudxkum (CMech KCKPEMEHTOB BIAXHOCTBIO 10 90 %) wnm
acudkum (BIAXXKHOCTD 3a CYET TEXHOJOTHMUeCcKnX Boa 93 %). Cmech 3Kc-
KPEMEHTOB, 3HAUUTEJIbHO pa30aBJICHHYIO BOIOU (BIaXXHOCTL OoJiee
93 %), Ha3bIBAIOT HAB03HbIMU cmokamu. OObeMHass Macca OeCIIoICTH-
JIOYHOTO HaBo3a 6;1M3Ka K 1, T. e. Macca 1 M3 coctasiser 1 1. Ha kpyr-
HBIX KHUBOTHOBOJYECKUX KOMIUIEKCAX BBIXO OECITOACTMIIOUYHOIO HaBO-
3a MPU CaMOCIJIaBe COCTaBJISAET IJIs1 KoMILIekcoB Ha 1200 KopoB 0KoJI0
30Teic. T B rom, Ha 10 Thic. ObIUKOB — oKoji0 110 ThIC., Ha 100 THIC.
cBuHel — okojo 100 Teic. T. Micnonb30BaHME TaKOro TPOMaaHOTO KO-
JINYECTBAa HaBO3a BO3MOXKHO TOJBKO TIPH ITOJTHOM MeXaHW3alluKd 1 aB-
TOMAaTHU3alMH BCEX MPOIIECCOB TPAHCITIOPTUPOBKY, XpaHEHUS 1 TIPUMe-
HEHUS.

IIpu manpHeileM pazdaBieHUM OSCIOACTUIOUHOIO HaBO3a BOIOM
10 95%-Hoil BIAaXHOCTH 00BEM €ro yBeJIW4YMBaeTcs B 2 pas3a, a JO
98%-Holi — B 5 pa3 10 CPaBHEHUIO ¢ 00bEMOM SKCKPEMEHTOB KHBOT-
HbIX. [Ipu 3TOM comepkaHMe CyXOro BEIIeCTBAa B HABO3€ CHUXKAETCSI.

IIpuMmeHeHre CUCTEMBI TIPSIMOTO TUAPOCMBIBA MPUBOIUT K pa30baB-
JICHUIO HaBo3a BOAOi B 2—3 pa3a, COOTBETCTBEHHO BO3pacTaer II0-
TpeOHOCTh B €MKOCTSIX IIJISI XpaHeHUST ¥ TPAHCITOPTHBIX CPEICTBAX I
BBIBO3KM M BHeceHHUsI HaBo3a. Ilo Mepe pasbaBieHus HaBO3a BOHOM
SKOHOMHMYECKOE IMPEUMYIIECTBO OECITOACTUIOTHOTO COMepKaHUS
KMBOTHBIX 110 CPaBHEHMIO C ITOACTUIIOYHBEIM yTpaunBaeTcs. Pa36aB-
JICHWEe TTOACTHJIOYHOTO HaBO3a BOAON IIejecooOpa3Ho JIMIIL HEIoC-
PEACTBEHHO TIepell BHECEHUEM €T0 ¢ OTHOBPEMEHHBIM IOJMBOM WIIN
opouieHreM. HepaszbaBieHHBINM XUAKMI HaBO3 KPYIHOIO POraToro
CKOTa U CBUHEM, MOJYYEHHBIH Ha KPYIHBIX (pepMax M MPpOMBIIIIEH-
HBIX KOMILIEKCaX, COOTBETCTBEHHO COHCPXMT (%): Cyxoro Belle-
crBa — 10—11,5 u 9,8—10,5; azora — 0,40—0,43 u 0,5—0,7; dpocdo-
pa— 0,28—0,20 u 0,40—0,25; xanus — 0,45—0,50 u 0,21—0,24. I1pu
CKapMJIMBaHUM ObIYKaM KOHIIEHTPHPOBAHHBIX KOPMOB ITOJIy4yaeMbIit
HaBO3 OTIMYAETCS TTOBBLIIICHHBIM CONEp:KAaHUEM ITUTATEIbHBIX Be-
mectB (Taba. 51).
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51. XuMHYecKHii cOCTaB CBEXKEro MoJyKHAKOro 0ecrnoicTHI0ouYHOro HaBo3a, % (BIYA)

Cyxoe BelecTBO 10,0 14,5 9,8
A30T 00IIMiA 0,43 0,77 0,72
®Dochop (P,05) 0,28 0,44 0,47
Kammii (K,0) 0,50 0,76 0,21

B 6ecnionctmnounom HaBo3e oT 50 mo 70 % a3oTa HAXOOUTCSI B aM-
MOHMHOI (popMe, XOpOIIO JOCTYIIHOM pacTeHUSIM B IIEPBBIA ITepuom
BHeceHMs. [1oaToMy KO3 GUIIMEHT NCTIOB30BaHMS KYIbTypaMH a30Ta
OCCITOACTIIIOYHOTO HaBO3a M IEUCTBUE €T0 Ha YPOKai B TOI BHECCHUS
BBIIIIE, YeM TIONCTUJIOYHOTO, a ToclieAeiicTBhe, HAaoOOpOoT, ciabee.
®ocdop 1 Kanuit HaB03a NCITOIL3YIOTCSI pACTEHUSIMU He XyXe, 9eM U3
MUHepalbHBIX y100peHuit. becnoacTuaouHblit HaBO3 10 3G (GEKTUBHO-
CTU HE YCTyIaeT MOACTUJIOYHOMY, TTOJYIYCHHOMY M3 TaKOTO K¢ KOJIH-
YeCcTBa MCXOIHBIX DKCKPEMEHTOB.

Xpanenune. becroACTMIOUHBI HABO3 XpaHST B 3aBUCUMOCTH OT I10-
YBEHHO-KJIMMATHUYECKNX M OPraHM3allMOHHO-X03SIMCTBEHHBIX YCIOBUI
oT 2 10 6 Mec. JIyig 3Toro HeoOXOAMMBI MpU(MEPMCKHE U MOJIEBBIE Xpa-
Hwma. EMKocTh mpudepMCKuX XpaHWIUII 3aKPBITOTO TUIIA TOKHA
cocTaBiATh 25—40 % o0beMa HaBO3a, HAKAIUIMBAEMOIO B TeUeHHe 2—
3 mec. OctanpaBbIe 75—60 % HaBO3a XpaHAT B MOJIEBLIX HABO3OXPaHU-
JINIIIAX, MPEICTABIISIONINX COOOM OTKPBITHIE KOTIOBAHBI C TNICHOYHBIM
MTOKPBHITHEM JTHA M OTKOCOB, pa3MeIlaeMBIX B IICHTpEe YIOOPSEMBIX Mac-
cuBOB. [ToTepu a30Ta B 3aKPHITHIX M OTKPBITHIX XPAHUIIUIIAX TIPUMep-
HO OIWHAKOBBIE.

IMpn xpaHeHNM OECITOACTWIIOYHEBIN HaBO3 pacciamBaeTcs. CBepxy
o0pa3syeTcs IUIOTHBIN IUIaBalOIIUI CJIOM, CHM3Y — OCaloK, a MEXIy
HUMHU — OCBETJIICHHAS KUAKOCTh. [ToaToMy 11l HameXXHO paboThI Ha-
COCOB, IIMCTEepH-pa30OpachiBaTeieii, TOXKIEBaTbHBIX YCTAHOBOK 1 paB-
HOMEpPHOTO BHECEHHUs HaBO3a HEOOXOMMMO €ro CUCTeMaTHuiecKoe Iie-
peMelBaHue ISl OIAepKaHUs BCeil MacChl B OMHOPOIHOM COCTOSI-
Huu. TBepable YacTUIIBI, colepKalecs B HaBO3¢e Mepe MOCTYIUICHN -
€M eT0 B XpaHWJININA, HeOOXOINMO M3METbYaTh.

IMpn HaMUMM TPyOGOTIPOBOIOB BCIO MACCY XKHMIKOTO HABO3a MOXKHO
XpaHUTh B TIPU(PEPMCKIX XpaHWINIIAX W TIepeKauynBaTh B HEOOIbIITE
MTOJICBBIC €MKOCTH C TMAPAHTAMM IJIST HETIOCPEICTBEHHOM ITOTPY3KH B
HUCTePHBI-pa3dpackIBaTe I WA TOXIEBaIbBHBIE YCTaHOBKHU. [1prdep-
MCKO€ XpaHWIMILE UMeeT 00beM He 6osee 3—5 Thic. M3, JIHO M CTEHBI
€MKOCTH JTOJIKHBI OBITH XOPOIIIO TMIPOU30JUPOBAHBI U YCTOMUMBEI K
arpecCUBHOMY BO3IEHCTBHIO HABO3a, a THO UMETh YKJIOH K 3a00pHOMY
ycTpoiicTBy. IyouHa 1 popMa XpaHUIUILNA JOJKHBI TTO3BOJISITH TIPO-
BOIUTH 3a00p HaBO3a HacCOCAMU U TEpeMEIINBATh €ro. 3aKphIThle eM-
KOCTH CHa0XaloT BEHTWISILIUE BO n30exkaHWe HAKOIJICHHWSI B HUX Me-

220



TaHa, CEpOBOAOPOIA, aMMHMaKa 1 IPYTUX BPEIHBIX Ta30B, 00PA3yIOIINX
B3pbIBOOMACHBIE CMECH.

IToTepu opraHryeckoro BelllecTBa M a30Ta MPU XpaHEHUU OECIOf-
CTWJIOYHOTO HaBO3a COCTaBJISIIOT COOTBETCTBEHHO IPU 3UMHEM XpaHe-
Huu 5—8 n 9—8 %, nipu tetHeM — 9—15 1 4—14 %. DTO 3HAUUTEITHLHO
MEHbIIIe, YeM MpU XpaHEeHUH TMOACTUIOYHOro HaBo3a (cM. Tabu. 47). B
0ECIOACTUIIOUHOM HABO3€ MPOLECCH CAMOCOTPeBaHUSI HE TTPOTEKAIOT,
ero TeMIlepaTypa He IIOBBILIAETCS (3MMOM M BECHOI OHa COCTaBISIET
okos10 10 °C, netom 17 °C). Ilpu nepemelinBaHUU OECIIOICTUIOUYHOTO
HaBO3a OIMH pa3 B HEAEJIO MOTEPU OPraHUYECKOTo BEIlecTBa M a30Ta
3a 4,5 Mec XpaHeHHUs YBEJIWYMBAIOTCS TOUYTU BIBOE, HO OHU BCE XKe
MEHbIIIe, YeM TIPU XpaHEHUH MMOJACTUIOYHOTO HaBO3a.

Kunkuit HaBO3 Iepel MCIIOJIb30BaHMEM Ha yAOOpEeHHUE CIeAyeT
BBIIEPKMBATh 6 CYT B KAPAHTUHHBIX €MKOCTSIX, a TIPA HEOOXOIUMOC-
TN 00e33apakWBaTh Ha OYMCTHEBIX COOPYKEHHUSIX, TEPMUUECKON 00-
paboTKOM, creUabHBIMA XUMUUYEeCKUMU TTperrapatamMu. Hamnbomee
NIOCTYITHO 06e33apaXkMBaHUE C MOMOIIbI0 METAaHOBOTO OpOXKEHUS,
IIPU KOTOPOM HE TIPOMCXOIHUT TOTeps] OPTaHMIECKOTO BEIeCTBa U
a30Ta U OTHOBPEMEHHO 00pa3yeTcs TOpIYMid ra3, KOTOPbI MOXHO
HCIIOJIb30BaTh KakK TOIIMBO. HegomycTMO MCIOIb30BaHUE KUIAKO-
ro HaBo3a JJI MOAKOPMOK WJIM JOXKIEBaHUS OBOIIHBIX M TJIOIOBBIX
KYJIBTYP.

IIpumenenne. 111 TpaHCIOPTUPOBKU M BHECEHUST OECIIOICTUIIOYU-
HOro HaBO3a Ha MOBEPXHOCTb MOYBBLI UCIIOJIB3YIOT CIIeIIMAIbHbIE IIUC-
TepHBI-pa3bpackiBaTe . KX 3arpy3Ky OCYIIECTBISIOT (PeKaTbHBIMHI
HacocaM1 M3 KapaHTUHHBIX eMKOCTEH MM HaBO30XPaHWJIUIIL.

IIpu OTCYTCTBUU YCTPOMNCTB 1T U3METbUYESHUS TBEPIBIX BKITFOUEC-
HU, IepeMeIINBaHs M TOMOTEHU3AINM XUIKOTO HaBO3a eT0 MOX-
HO UCTOJIb30BaTh MOCJIE€ PEABAPUTEIBHOTO pa3iesieHUsI Ha TBEPAYIO
1 Xuakyo ¢pakoun. Kugkas ¢pakous comepxut 75—80 % nura-
TEJIbHBIX BEIIECTB, UMEBIIUXCSI B HaBO3€, M IPEACTaBIsSIET cOOOM
Xopolee ynoOpeHNre, KOTOpoe XpaHsIT B HaBO3oXpaHWIMIIax. TBep-
Iyio GpakUuio, MUMEIOLIYIO BJIAXHOCTE 65—67 %, yKiIanblBaloT B
mrTabdesss ¥ UCTONB3YIOT IJIs YIOOpEeHMS TaK Xe, KaK M IMOACTHIOU-
HBII HABO3.

Jng cHUXXeHMs 3aTpaT Ha XpaHEeHHE, TPAHCIIOPTUPOBKY M BHece-
HUE XHUIKOTO HaBO3a B YCIOBUSIX KPYITHBIX KMBOTHOBOMTYECKMX KOM-
IUIEKCOB MPAKTUKYIOT KPYIJIOrOJIOBOE BHECEHUE OECMOACTUIOYHOTO
HaBo3a Ha OJu3zyiexaliue (10 4 KM) MoJisi, Mpexae BCero B KOpMOBBIX
ceB00OOpOTax U 1151 YAOOPEeHUS KYJIbTYPHBIX CEHOKOCOB U MacTOMII.
HemomyctrMo TpuMeHeHNEe XXIUIKOTO HaB03a 3MMOI Ha 3aTOTUISIEMBIX
IUTOIIAIAX M CKJIOHAX, TIIe BO3MOXEH CMBIB €TO TIPH BEeCEHHEM CHETO-
TasgHuU. [TonKOpMKyY MacTOMII XXMIKUM HAaBO30M IIPOBOIST Cpasy Xe
MocJje CTpaBIMBaHUS WIM He TTo3aHee yeM 3a 25—30 nHeit 1o ouepen-
HOTO CTpaBJIMBAHMS, YTOOBI HE YXYIALIUTh IMOE€IaeMOCTb 3€JEHOTO
KopMa.

B BUYVYA onpeneneHbsl 3KOJOrMuyeckyd 0e3omacHble T'OJOBBIE 035l
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OECITOACTIIIOYHOTO HaBO3a I10J, OCHOBHBIE CEIbCKOXO3SCTBEHHBIE
KYJABTYPBI C Y4ETOM KOJMYECTBA BHOCUMOTO ¢ HUM a30Ta. OHM cOCTaB-
JISIoT, T/ra (a30Ta, Kr/ra): moa o3umble 3epHoBbie 30—35 (120—140),
kaprodenb 38—50 (120—200), KOpMOBYIO 1 caxapHYIO CBEKJTy Ha KOPM
ckoty 50—100 (200—400), caxapHyio cBekny dadbpuuHyro 50—75
(200—300), xykypy3y Ha 3eneHbIit KopM u cuioc 60—100 (240—400),
MHOTOJICTHUE 3J1aKOBBIE M 3J1TaKOBO-0000BBIC TpaBhI Ha CEHO M 3¢ie-
HbIi KopM 60—80 (240—320), ecTecTBEHHBIE CEHOKOCHI M TAcTOMIIA
50—60 (200—240), opormraeMble KyJabTypHbIe mactouiia 75—90 (300—
360), ogHonetHue TpaBbl 30—45 (120—180). Jlo3bl HaBo3a MPUBEAEHBI
13 pacyera cpegHero cogepxanus B HeM azota 0,4 % (Mepsnas, 1994).

ITon MHOrOJIETHME TPaBbl, HA €CTECTBEHHBIE CEHOKOCHI M OpoIllae-
MBbI€ KYJBTypHbBI€ TacTOMINA TOAOBYIO HOPMY HaBo3a BHOCSIT APOOHO
PaBHBIMU YacTSIMU B 2—4 cpoKa paHO BECHOM M TOCIIe YKOCOB WJIU
CTpaBIMBaHU 3eJIeHOI Macchl. [lox mpyrue KyabTyphl HAaBO3 MCIOJb-
3YIOT IPHM OCEHHEH BCITAIIKEe VJIM BECEHHEH TIepelTalke 1 IMpeaIroceB-
HOIl 06pabOTKe MOYBHI.

HeobxogmMo oTMeTHTB, YTO 4Upe3MepHBIe (OOJBIIEe PeKOMEHIye-
MBIX) O3Bl XHWIKOTO HaBO3a HE TOJHKO HE YBEIMUMBAIOT MPUOABKU
ypoxasi, HO 1 MOTYT OKa3bIBaTb OTpUIIATEIbHOE IEMCTBUE Ha KAYECTBO
pacTeHUEBOMYECKON MPOAYKIIMH, BBI3bIBAS HAKOIUJIEHHME HUTPATOB B
KOPMOBBIX M OBOIIHBIX KYJIbTYpax, a TAKXKe 3arpsi3HeHUE UMU TIPUPOI-
HBIX BOI.

becrnioacTunoyHbiil HaBO3 1ieaecO00pa3HO IPUMEHSTh 10 pa3dopo-
CaHHOW TIO TIOJII0 M3MeJbYeHHOM coysoMe. Ilociae yOOpKM 3epHOBOI
KYJBTYpbl Ha 1 ra 0ObIYHO OcTaeTcss 5—7 T COJAOMBI, Ha KOTOPYIO BHO-
cat 80—100 T xxuakoro HaBo3a. CojloMy U3MEbYAIOT U Pa3dopachiBalOT
HETIOCPEICTBEHHO TIPW YOOpKe 3epHOBBIMU KOMOAaifHaMM WJIM OCTaB-
IIyIOCS Ha TI0JIe M3METbYaroT M pa30pachIBalOT KOCHIKAMU-N3METBUN-
TeJIsIMU. 3aTeM COJIOMY M BHECEHHBIM HaBO3 3aIeiIbIBAIOT B TTOYBY Ha
[JIYyOMHY MaxOTHOTO CJIOS.

PanimoHasibHBIN CITOCOO MCIOIB30BaHUS OECMOACTUIOUYHOTO HaBO-
3a — KOMIIOCTUPOBaHHUE ero ¢ TOphoM (cM. c. 228), cOTIOMOI1, APYTUMU
pacTUTEIBLHBIMM OCTaTKaMU. JIJIsl TIPUTOTOBJIEHMSI KOMITOCTA C COJIO-
Moi1 Ha 1 T ee OepyT 3—4 T 6eCcOACTUIOUHOTO HABO34a.

Ha poBHyI0 I'pyHTOBYIO OOBaJIOBAHHYIO C TpeX CTOPOH ILIOILIAIKY
(omHa TOpPIIOBasi CTOPOHA OCTAETCSI OTKPBITOIM) 3aBO3SIT COJIOMY, pa3-
paBHUBAIOT M YIUIOTHSIOT ee. Ha conomennyro moaymky 0,7—10wm ¢
ITOMOIIBIO ITUCTEPHBI-pa3bpackIBaTeIsI HAHOCSIT KUAKUIT HaBO3. 3aTeM
13 KOMIIOCTUPYEMOI MacChl (hOPMHUPYIOT OYPT, YKPHIBAIOT €T0 3eMIIcit
WA TOP(POM 1 OCTaBJISIOT IO CO3PEBAHMSI.

BDDDEeKTUBHBIM U 3KOJOTMYECKH 06€30MacHbIM IMTPUEMOM MCIOJIb30-
BaHUs 0€CTOACTUIOYHOIO HaB03a Ha yIOOpEeHUE SIBIISICTCS €T0 BHYTPH-
MMOoYBEeHHOE BHeceHre. OMHAKO OH He TOJIYYMJI IITMPOKOTO paclpocTpa-
HEHUS U3-3a OTCYTCTBHUSI CHELUAIbHON TEXHUKM M 0ojee BBICOKMX
SHEPreTUIECKUX 3aTpar.
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6.2. HABO3HAS{ XWNXA

HaBo3Hast Xuxka — 1IeHHOe OBbICTpPOMEiCTBYIOIIEeEe a30THO-Kaluii-
Hoe ypoopenue. OHa comgepxuT B cpeaHeM 0,2—0,3 % N u 0,4—0,5 %
K,0, docdopa B Helt ouenb mano — 0,01 %.

B 3aBrCHMOCTH OT YCIOBUIA XpaHEHUSI COAePKaHUE a30Ta 1 KaJINs B
HABO3HOM XIKe MOXeT cIbHO Konebarscsa: N — or 0,02 mo 0,8 %, a
K,O —or 0,1 no 1,2 %.

A30T 1 Kaluii B HAaBO3HOM KIKe HAXOISITCS B XOPOILO PaCTBOPUMOIA
U JIETKOAOCTYITHOM Ul pacTeHui dopMe. A30T COAEpPKUTCS TJIaBHBIM
o6pazom B popme MoueBUHEI [ CO(NH,), ], KoTopast 1oz BIUsSIHUEM ypO-
OakTepuii ObICTpO MpeBpaiaercs B KapooHat ammonust [(NH4),COs], a
MOCJeIHUI JIerKo pasznaraercs ¢ oopazoBanrem CO,, H,O u NHj. ITpu
HeTIPaBWJIBHOM XpaHEHW HAaBO3HOM XKW aMMUaK OBICTPO YIJIETydnBa-
eTcsl U ynoOpuTebHasl LIECHHOCTh €€ Pe3KO CHUXKAETCS.

HaBo3Hyio XKy HeOOXOIMMO XpaHUTH B IJIOTHO 3aKPBITOM JKU-
xxecoopHuke. [ToTepu azoTta Mpu 3TOM YMEHBILIAIOTCSI, TaK KaK BO3AYX
6p1cTpo Hacheimaercss CO,, o0pa3yoIIuMCcsT IPU Pa3IoKEeHUN MOYM, U
nuccormanus [(NHy),COs] ¢ o6pazoBaHMeM aMMuUaKa 3aep>KUBaeTC.
ITotepu azoTa coxkpaTsaTcs elle OOoJbllie, €CIM IMOBEPXHOCTb XKIXKU B
KIKeCOOPHUKE IMOKPHITh TOHKHMM CJI0eM He(TU WJIM OTPabOTaHHOTO
Maca.

OO0lee KOJIMYECTBO HABO3HOM XXMM, IOJIy4aeMOil 3a Toll OT pas-
HBIX BUIOB XMBOTHBIX, 3aBHCUT OT IPOMODKUTEIIBHOCTH CTOMIOBOTO
reproaa, KOJMYECTBA M KadecTBa MOACTUIKIA M KOPMOB, YCTPOMCTBA
CKOTHOTO ABOpa M HaBo3oxpaHwmmina. OT OTHOM TOJOBBI KPYITHOTO
pOraToro ckoTa 3a CToilyioBbli epuosn (220—240 aHeli) HaKarJIuBaeT-
csl B cpelHeM 2—2.5 M3 XMXM, TaKOe e KOJMYECTBO IOJYYAeTCsI OT
Tpex roJioB MOJIOAHSIKA KPYITHOIO pOraToro cCKoTa J0 JABYX JIET U OT
10—12 tengr.

HaBo3Hy1o xX1>Ky MOXXHO BHOCUTh B OCHOBHOE YI0OOpEeHUE 1 B MOM-
KOPMKY, a TaKKe€ MCITOJIb30BaTh UISI TPUTOTOBJIECHUSI KOMITOCTOB C TOP-
dom.

Ilon 3epHOBBIE KYJABTYPHI, KapTodeab U KOPHEIJIOAbI B OCHOBHOE
yaobpeHne BHOCST 15—20 T/ra HaBO3HOM XKMXU, TI0J OBOIIHbIE — 20—
30 1/ra. ITockoabKY XuXa MOYTU HE ComepKUT (ocdopa, 1eaecooo-
pPa3HO OJHOBPEMEHHO MPUMEHSITh (pocopHbIe yIoOpeHUs.

Bricokuii 3¢ deKT JacT NCIoIb30BaHNEe HABO3HOM XKITKM Ha JIyTax v
IIJIST TIOOKOPMKM O3UMBIX 3¢ PHOBEIX, MIPOITAITHEIX M OBOIITHEBIX KYIBTYD.

PanHeBeceHHIOI TTOAKOPMKY O3WMBIX W JIYTOBBIX TpaB IIPOBOIST
nepen ux 6opoHoBaHWEeM — 4—35 T/ra HaBO3HOM XXM, pa30aBIeHHOM
B 2—3 paza Bofoil. B mogkopMKy Iof MpoIairHbie ¥ OBOIIHbBIC KYJIb-
Typbl HAaBO3HYIO XMXKY (5—10 T/ra) BHOCIT NpU ITOMOIIM KYJIbTUBATO-
pOB-pacTeHMenuTaTeneil Ha Tayouny 10—15 cM B cepeqnHy MeXaypsi-
OUi.

IIpu MOBEpXHOCTHOM BHECEHUM HABO3HOM KMXXU JO ITOCeBa WU B
MMOAKOPMKY €€ HeoOXOAMMO HEMEUIEHHO 3alesiaTh B ITOYBY, YTOOBI
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COKpAaTUTh MOTEePU a30Ta. 3afepxKKa ¢ 3aleJIKOi Ha 2—4 JHS CHMXKAET
3¢ dekTUBHOCTH XIkH Ha 30—50 %.

B 3uMHUi1 nepuon codpaHHYI0 HaBO3HYIO KMXKY JIYYIlle BCEro uc-
MOJIb30BaTh JJ151 KOMIIOCTUPOBaHUs ¢ Topdom. [Tpu aToM oTnagaeT He-
00XOIMMOCTb B YCTPOMCTBE OOJIBIINX XKIKECOOPHUKOB, Pe3KO COKpa-
LIAIOTCS MIOTePU a30Ta U XO3SIMCTBO MOJYyYaeT JOMOJHUTEIbHOE KO-
YECTBO LIEHHBIX OPraHUYEeCKUX YI00pEeHUIA.

6.3. NTUYUA NMOMET
IITrunii moMeT — noyiHoe OBICTPOIEeHCTBYIOIIEE YIOOpeHUE, COAeP-
Kalee asor, ¢hocdop U KaJiuil B J1IeTKOMOCTYITHOM 151 pacTeHuid dhop-
Me (Tabn. 52).

52. TonoBoii BHIXOI M COCTAB NTHYbETO MOMETA

Kypbi 6—8 50—70 55 1,6 1,5 0,8
Vikn 8—10 100—170 70 0.8 1.0 0.3
Tycu 10—12  250—380 75 0.5 0.5 1.0

Copepxanue azora, docdopa U Kajaus B NTUULEM IOMETE PE3KO
U3MEHSIETCS B 3aBUCMMOCTH OT KOJIMUECTBA M KauecTBa KOpMa: ueM 00-
Jiee KOHLIEHTPUPOBAHHBIN KOPM I10JIydaeT ITULIA, TeM OOJIbIIE B IIOME-
T€ MUTATEJIbHBIX BEILIeCTB.

A30T B MOMeTe HaxOOMUTCS IJIaBHBIM 0Opa3oM B (opMe MOYEBOM
KHCJIOTBI, KOTOpash OBICTPO pasjaracTcsi ¢ oOpa3oBaHMEM aMMMaKa.
IIpn HempaBWJIEHOM XpaHeHWM TIOMETa B pe3yJIbTaTe YACTYIMBaHUS
aMMMaKa IPONCXOOST OOJBINNE ITOTEPH a30Ta, JOCTUTAIoImMe 3a 1,5—
2Mec 50 % u Gonee. g coxpaHeHUsI a30Ta B IOMETE JIydllle BCEro
MIPUMEHSTh B ITUIHUKAX CYXYI0 TOP(PSHYIO TIOOCTUIIKY, KOTOpas TO-
TJIOIIACT BBIIEIISIONINIACS U3 TIOMeTa aMMUAaK, YUIN XPaHUTh €T0 B CMe-
cu ¢ Topdom. [ToaCTUIOUHBIM KYPUHBIA TOMET MMEET OTHOCUTEIBHO
HEBBICOKYIO BJIAXKHOCTb, CHIITYY M MOXET MCITOJIb30BAThCS KaK OObIU-
HBIII HABO3 B SKBUBAJICHTHBIX €My I10 COAEPXKAHUIO a30Ta no3ax. [lpu
BJIaXHOCTU 55 % 1 T momeTra comepxXUT IpuMepHo 16 kr asora, 1,5 —
docdopa (P,0s5) u 8 kr kanusa (K,0).

BecnoncTunouHkIil TOMET, MOJIydaeMblidl TP KJIETOYHOM COIEpKa-
HUU Kyp-HECYIIEeK, MPEACTaBIsSeT COO0M JTUTKYIO MaXYIIYIOCS MaccCy ¢
KpalfHe HEeIPUSITHBIM 3amaxoM. Ilpm BiaaxXHOCTH oKoyio 65 % OH co-
Iepxxut B cpeaHeM 2,0 % azora, uz Hux 0,5 % ammoHwuiiHoro, 1,5 —
docdopa u 0,5 % xamusga. HemocpencTBeHHO IS YIOOPEHUSI €ro He
MIPUMEHSIIOT (TIpeXIe BCEro M3-3a HeOIarOIpUATHBIX (PU3UKO-MeXaHM-
YeCKUX CBOMCTB). [103TOMY Takoit TTOMET UAET B OCHOBHOM JIJISI TIPUTO-
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TOBJIEHUSI KOMIIOCTOB C TOp(OM WMJIM COJIOMOM, IIpUdYeM MX OepyT
CTOJIbKO, YTOOBI TONyYMJIACh JOCTATOYHO PHIXJIas M CHIITyYas macca
(o6bryHO B cooTHoweHun 0,5—1,0:1,0). Ilpu orcyrcTBuu Topda
MOXHO TIEpPECHITIaTh TIOMET CYXOM TIeperHOMHON 3eMJIei WM mepe-
MPEBIINM HaBO30M, a TakxKe 100aBUTh K HeMy 7—10 % cymnepdocdara,
KOTOPHII TIOYTH TTOJTHOCTHIO CBSA3BIBACT BBIACISIIOIINIICS aMMHaK.

BHUIITUXHUM u maneiM npennpustueM «Ilmomopoaue» pa3pabo-
TaHa U BHEAPSETCS MPOMBIIUIEHHAS TEXHOJOTHS TIPUTOTOBIECHUS M0~
MeTHBIX KomIiocToB Ha IllekcHuHCcKo# nTunegadbpuke B Bomoroackoi
obnactu. DTa nTuledabpuka CIeualn3upyeTcss Ha IPOU3BOJCTBE
Msica OpoitepoB. IlorojsioBbe Kyp Ipu IOJHOM 3arpy3ke MOIIHOCTEH
cocrasisio 1,3 MiaH. ComepxaHue UX KJIETOYHOE C ITOJIHOM MeXaHu3a-
LIUei TPyIOEMKHUX MPOLIeCCOB. BBIXOM MTUYLETO ITOMETa B CYTKHU J10C-
turaer 200—210 T, U3 HUX OPUTOIHOIO IJisI MPOU3BOACTBA KOMIIOCT-
HoMt cMec — 125—130 T, octaimbHBIe 75—80 T COCTaBISIOT TTIOMETHBIE
CTOKM C BIAXHOCTBIO 00jice 80 % M MajibIM comepskaHNUEeM IUTATelb-
HBIX BEIIECTB, KOTOPEIE MCIIOB3YIOT I YCKOPEHUS CO3PEBAaHMS KOM-
IIOCTOB, BBOIS B INTaGeas KOMITOCTUpYyeMoi cMecu. COOTHOIIECHME
MEXOy IOMEeTOM, TOp(GOM M IPEBECHBIMH OIMMJIKAMHU YCTaHOBJICHO
1:0,5:0,5. g moriomeHus: aMMUavyHOTO a30Ta BBOAST (hochOrUIic
u3 pacueta 5 % Macchl IOMeTa, Ul CHIDKEHMSI KUCIOTHOCTU Topda —
4 % W3BECTHSKOBOII MyKu K Macce Topda. UToObl MpemoTBpaTUTh
cMep3aHie KOMIIOCTHOM CMECH B 3UMHUM MepUo, 100aBISIOT XJI0pHU-
cThiii kanuii (3 % macchl cMmecH).

ITpousBoacTBo KommocTtHOi cMecu (320 T B cMeHy) B CTallMOHap-
HOM 1LI€X€ OCYLIECTBJISIIOT CIEAYIOIUM 00pa3oM. [JJocTaBieHHbIN B LIeX
IIOMeT, Topd ¥ MUHepaJbHbIC YIOOPEHUS MUTATeIAMI-103aTOPaMH 1
TpaHCTIOPTEpaMM TIOJAIOTCS B CMECHUTENIBHYIO YCTaHOBKY. 31eCh OHU
MepeMeIIMBalOTCS 1 TTOIyIeHHAs] CMECh ITOCTYIIAeT B IMPHEMHNK-HAKO-
mTenb. C TMTOMOIIBIO KOHBEWHEPa CMeCh Teperpy:KaiT B TPAHCIIOPT-
HbIE€ CPEICTBA, BBIBO3ST Ha IUIOIIAAKY KOMIIOCTUPOBAHUS U (DOPMUPY-
IOT B LUTA0ES MJISI IPOXOXIeHMS (pepMeHTalMK (KOMIIOCTUPOBAHMS).

s ycKopeHMsT KOMITOCTUPOBAaHUS CMECH B IITabessIX ee repeMe-
IIMBAIOT U adpUPYIOT C MOMOIIBIO MOTPY3UMKa HENPEepPhIBHOTO NEeii-
CTBUSL.

Ha otnenpHbIX nTULe¢adbpuKax IMOMET, MOJIy4aeMblid IIpU KJIETOY-
HOM coOfepKaHN! Kyp, BBICYIIMBAIOT B CHCIHWATBHBIX CYIIWIKAX ITPU
temriieparype 600—800 °C. TepMHYECKM BBICYIIEHHBINA ITOMET MMEET
HeO6oJIBIYIO BIaxXHOCTh (17—20 %) u comepxut okono 4,5 % azora, u3
Hux npuMepHo 0,6 % amMoHuMitHorO, 3,7 — docdopa u 1,7 % xanus.

XOopo1Io coxpaHeHHBIM NTUYNI TTOMET — LIEHHOe yIoOpeHue, Aa-
follee BEICOKHE TTPUOAaBKU ypoKasl CeTbCKOXO3SINCTBEHHBIX KYIbTYP.
Ero MoxXHO TIpUMEHSTH IOA BCE KYJIbTYphl B KayeCTBE OCHOBHOTO
yaoOpeHust — 2—>5 1/ra ¢ 3aIelIKOi Moj IJIYT, a TaKKe B MEHbIINX
03aX B MOJKOPMKY O3MMBIX WJIM IIPOIAIIHBIX KYJIBTYp C 3aIeJIKOU
COOTBETCTBEHHO OOPOHOM M KYJIBTUBATOPOM IIPU MEXKIYPSIHBIX 00-
paboTKax.
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Ho3a cheIporo momera Ijisg MOAKOPMOK cocTaBisgeT 0,8—1 1/ra, mns
SKUIKOM TTOIKOPMKH TTPUMEHSIIOT BIBOE MEHBIIIYIO O3y MPU pa3dasie-
HUM CyXOTo IMoMeTa BOIOM B 6—7 pas.

6.4. TOP®AHbLIE KOMMNOCTbI

Topd — BaxHBII, HO HEBO30OHOBISIEMBbII UCTOYHUK YBEJIUYECHUS
peCypcoB OpraHMYECKUX yaoopeHuii. Ero mmmpoKo UCIONb3yIoT B MOA-
CTUJIKY M I TIPUTOTOBJIECHUST PA3IUYHBIX KOMIIOCTOB, TEIIMYHBIX U
paccanHbIx TpyHTOB. ITocTaBka Topda cenbckomy xo3siicTBy Poccuu B
90-e rombl MPOILIOTO CTOJETUs nocTurana 140 MJIH T B Tof.

PacueTbl moOKa3bIBalOT, UTO pa3BeJaHHbIC WH3BJEeKaeMble 3aIachl
Topa, 0COOEHHO B €BPOIEMCKOI YaCTU CTpaHbl, MOTYT IMPU HbIHEII-
HUX MacluTabax J0O0bIUM ObITh MCUYEPIIaHbl B TEUEHUE XKU3HU OTHOIO-
IByX nokoseHuii. TopdsiHbie 600Ta, KaK M3BECTHO, UTPAIOT UCKITIO-
YUTEJIbHYIO 3KOJOTMYECKYI0 POJIb B PEryjsiiuM OUMOKIMMATUYECKUX
YCJIOBU B MacilTabax riaHeThl U MpUieralolux peruoHoB. TopdsHu-
KU SIBJISTIOTCSI YHUKAJIbHBIM CO3TaHUEM IIPUPOBI, MO3BOJISIONIMM aK-
KYMYJIUPOBATh BJIATy U PETYJIMPOBATh BOAHBIN PEXKUM.

3anacel Topda B Ipupojae o0pasyloTcsl B pe3ylbTaTe HEIMOJHOIO
pasyioxkeHMsI OOJIOTHBIX PACTEHHMH B YCJIOBMSIX MOBBIIIEHHOM BIAXKHOC-
TU 1 HEJOCTAaTOUYHOIO J0CTyHa Bo3ayxa. TopdsaHble 00J0Ta B 3aBUCH-
MOCTH OT yCJOBUI 00pa3oBaHUs U xapakTepa npeobaanaronieil pacTu-
TEJIbHOCTU JEIAT Ha TPU TUIA: BEPXOBble, HUBMHHbBIC U MEPEXOAHBIE.
Topd pazauUHBIX TUIIOB OOJOT OTJIMYAETCS TTO arPOXUMUYECKUM CBOM -
CTBaM U KavyecCTBY.

XapakTepucTHKka pasHbIx THIOB Topda. BepxoBbie 6osota hopMupy-
I0TCSl B MIOHMKEHUSIX Ha BOAOPA3Ae/bHBIX TJIaTO, OHU MUTAIOTCS B OC-
HOBHOM BoJaMm aTMOC(epHBIX OCaaKOB, Ipeobiagarolias pacTUTEIb-
HOCTb — C()arHOBbIe MXU, IPU MEIJICHHOM Pa3JIOKEeHUU KOTOPHIX B aHA-
9POOHBIX YCIIOBUSIX 00pa3yloTCsl KUCbIE IIPOAYKTHL. I10aTOMY 6epxosuie
mopgha 0OBIYHO HU3KO30JIbHBIE, CUJIBHOKUCIbIE (Tabi. 53), ¢ OOIbIINM
KOJIMYECTBOM OPTraHUYECKOI'O BEIlleCTBa, HO MaJIOi CTEIIEHbIO €0 MUHE-
panu3anuu, 00J1aJaT BEICOKOM MOIJIOTUTEILHOM CITOCOOHOCThIO — 1 KT
cyxoro Topcga MoXeT MorjoTuTh 8—15 11 Biaru. BepxoBoii ciabopasio-
>KUBIIMICS TOpd 1eecoodpa3HO UCHOIb30BaTh B KAUECTBE MOACTUIOY-
HOro Matepuaja u JJisl IPUTOTOBICHUSI KOMITIOCTOB.

HusunHbie Ooji0oTa pacmosararoTcsl B MOHMXKEHUSIX peJibeha Ha
MEXBOIOPAa3AeIbHbIX TEPPUTOPUSIX, OHU TTUTAIOTCSI HE CTOJIBKO 3a CUET
0CaJKOB, CKOJIBKO 3a CYET IPYHTOBBIX M CTOYHBIX BOI, UMEIOT OoJiee
pPa3sHOOOPAa3HYIO TPaBSIHUCTYIO U IPEBECHYIO PACTUTENBbHOCTh, C MPU-
JIETAIOIIUX CKJIOHOB B 00JI0Ta CMBIBAETCS 3HAUYMTEJIbHOE KOJIMYECTBO
MUWHEPAIbHBIX MOUYBEHHBIX 4YacTull. Hu3uuHbie mopgha UMEIOT MOBbI-
IIEHHYIO 30JIbHOCTb M MEHBIITYIO, YeM BepXOBble TOpda, KUCIOTHOCTD.
IIpu moanuTKe TPYHTOBBIMU BOJAMM, MPOILIEAIITUMH Yepe3 KapOoHaT-
HbI€ ITOPOIIbl, HU3BMHHBIC TOPda MOTYT UMETh OJIM3KYIO K HEUTpaTbHOM
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53. ArpoxuMuyecKasi XapaKTepUCTHKA PA3JMYHBIX THUMOB Topda

2,8—3,6 98—-95 2—5 0,8—1,5 0,03—0,15 He 60- 0,2—0,5
nee 0,1

[lepexonubii  3,6—4,8 95—-92 5-8 1,2—2,5 0,1-0,3 Oxkoso 0,1 0,5—2

Hu3uHHBI 48—5,8 92—85 8—15 2,5-3,5 0,2—0,5 Ho 0,15 2—5

Bepxosoii

5 5

s s

U Jaxe LIEJOUYHYI0 peaklMio. B HUX MeHbIlle OopraHM4YecKoro Belle-
CTBa, HO OHO MMeEET OOJIBIIYIO CTeNeHb pasfnoxeHus. [TormoTureabHast
CMOCOOHOCTh HU3UHHBIX TOPGHOB MeHbIIIE, YeM BepXoBbiX. Hu3uHHBIE
Topa UCIOJb3YIOT TJIaBHBIM 00pa30M JJIs1 KOMIIOCTUPOBaHUSI.

Ilepexoonvie mopgha Mo CBOUM CBOHCTBAM 3aHUMAIOT MTPOMEXYTOY-
HOE€ TOJIOXKEHNE MEXIY BEPXOBBIMU U HU3MHHBIMU. WX NMpUMEHSIOT
IIJISI IPUTOTOBJICHUSI KOMITOCTOB, a TAKXKe B TOACTWIKY KMBOTHBIM.

Bce Topda GoraThl opraHMYeCKMM BEIIECTBOM MU, CIEA0BATEIbHO,
a30TOM, HO OemHbI KanueM. BbICOKO30/IbHbIE HU3UHHEBIE TOpga MOIYyT
coliepxKaTh 3HAaYUTEIbHbIE KOJIMYECTBA Kaablus U docdopa.

JI71 IpUroTOBIEHUST KOMITOCTOB MOXHO HCIIOJIb30BaTh HU3MHHBIE,
TepexXOIHbIC, a TAaKKe Oosiee pa3IoXuBIINECS BepxoBble Topda. bonb-
11ast 4YacTh coAepKalllerocsi B Topde azoTa HaXOAUTCS B MaJIOAOCTYII-
HOI opraHnmJecKoil hopMe M TOJBKO 2—3 % B MUHEpaIbHON (aMMO-
HUMHOW ¥ HUTPATHOI1).

OpraHuyeckoe BellecTBO Topda oueHb YCTONYMBO K MUKPOOUOJIO-
TMYECKOMY Pa3IoKeHHUIO, MUHEpaIU3alMsl OPraHMIeCKUX COeTMHEHU I
a3oTa MPOMCXOMUT OYEeHb MeIIeHHO. MHorme BMIOBI TOpda HMEIOT
KHCIYI0O peakivio, YTO TakKe 3aTpyOHSIET pasjioXXeHHe WX B ITOYBE.
MuxkpoopraHu3dMoB B Topde u3-3a KUCI0M peakiiu, HedocTaTKa pa-
CTBOPMMBIX (hOPM a30Ta M JIETKOJOCTYITHBIX OPraHWYECKUX BEIIEeCTB
ouyeHb MaJio. IToaTomy ucnosb3oBaHUE Ha yooOpeHue Topga B YMCTOM
Bue Mano3¢hGEeKTUBHO U HE OMPaBAaHO ¢ SKOHOMMYECKOI TOUKU 3pe-
HUSI. DTO JOMYCTUMO TOJBKO MO OTHOIIEHUIO K CUJIbHOPA3JIOXUBIIE-
MYCsI BBICOKO30JIbHOMY HU3UHHOMY Topdy C HEHTpaJbHOI peakiiueit
BOJIM3U MECT €ro 3aroToBKU U Top@dy, 6boratroMy u3BecTblo (TopdoTyd)
i dpochopoM (BUBUAHUTOBBIN Topd). DdpdekTuBHOCTL Topda 1o-
BBIIIAETCS TIPU KOMIIOCTUPOBAHUM C OMOJIOTMYECKU aKTUBHBIMU Opra-
HUYECKMMHU YIOOPEHUSIMU — HAaBO30M, HAaBO3HOM XIKeil, (heKaausMu
WIN ¢ MUHEpPaJbHBIMU YIOOpEeHUSIMU — (pochOpUTHON MYKOM, U3BEC-
TBIO, 30JI0i U Ip.

Topdonapo3nbie kommocTbl. [Ipy KOMIIOCTMPOBAaHMM C HaBO30M
Topd oboraIaeTcss MUKpOOPraHU3MaMM, CHIXKAETCS €r0 KMCIIOTHOCTD,
B KOMIIOCTE YCUJIMBAETCS MUKPOOMOJIOrMYecKas NesITeJIbHOCTh, WH-
TeHCHBHEE MPOUCXOIUT Pa3IOKEeHNE OPraHUYeCKOTo BEeleCcTBA U yBe-
JIMYUBAETCS KOJUYECTBO JOCTYITHOTO pacTeHUsIM a3ora. Topd Omaro-
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Japsi BBICOKOM MOTJIOTUTEIbHOM CITIOCOOHOCTH MOJTHOCTBIO CBSI3BIBACT
aMMMak, oOpa3ylolIUKCcs MpU Pa3loXeHUU OPraHMYeCKOro Bellle-
CTBa, MOTEPU a30Ta U3 HABO3a PE3KO YMEHBIIAIOTCS. XOPOIIO MPUro-
TOBJIEHHBIN TOP(OHABO3HBIM KOMITOCT He yCTynaeT Mo 3(p(peKTuBHO-
CTU HaABO3Y.

HeiicTBue KoMmocTa elle 0oJjiee TMOBbIIIAETCS MpU A00aBIEHUU K
Hemy 2—3 % dochopUTHOI MyKH, a HpPU KCITOIH30BAHUU KHCIIOTO
topda — 1—2 % usBectu. 1151 KOMIIOCTUPOBAHUSI C HABO30M HE00XO0-
JMMO HCIIOJIb30BaTh IPOBETPEHHBIA TOPG € BIAXHOCTBIO 60—65 %.
YeM BbIIIIE CTEIIEHb pa3JIoXeHUsI Topda, TeM 00JIbliie IJIsl IIPUTOTOBIIe-
HUSI KOMIIOCTa MOXHO OpaTh Topda 1 MeHbIlle HaBo3a. [1pu 3akiaake
KOMIIOCTa 3MMOI Ha OJHY 4YacTh HaBo3a OepyT OIHY 4acTb Topda, a
MIpU BeCeHHe-JIETHel 3akianke — aBe-TpH JacTu. KauecTBo KommocTa
BbIIIIE TIPU 00Jiee Y3KOM COOTHOIIEHUU MEXIY TOP(POM U HAaBO3OM.

TopdoHaBO3HbIE KOMIIOCTHI CJIeAyeT TOTOBUTH B IOJIE HA MECTe MX
MpUMEHEeHMsI, BOJU3U XXKMBOTHOBOAUECKUX (pepM MM B HABO30OXPaHU-
JIUILLE.

IIpu nocaoiinom cnocobe KOMITOCTUPOBaHUS TOP(d M HABO3 MOOYE-
pEIHO YKJIAALIBAIOT B INTA0Cb IIMPUHON HE MEHee 3 M M BBICOTOM 2 M
(mmmHa mpom3BoJibHAas). TommmHa cioeB Topda U HaBO3a 3aBUCUT OT
cooTHolIeHus ux B Kkomriocte. IllTadens 3aBepiiaioT ciioeM Topda.

IIpu 3uMHel 3aKi1agKe Jydille UCIIOJIb30BaTh 04a208biii CHOCOO KOM-
MMOCTUPOBAHUS — Ha TOP(PSAHYIO MOAYIIKY BHITPYXKAIOT B IBa psima Ha-
BO3 KyYaMHy B IIaXMaTHOM IOpsiAKe (IPUMEPHO C pacCTOsIHUS 1 M),
MPOMEXYTKH MeXAy KydaMUu HaBO3a 3aChIaloT TOPPoM U CMeCh yKJia-
IBIBAIOT C TIOMOIIBIO OYyJIba03epa B OYPTHI.

JleToM KOMIIOCTHPOBAHUE MOXKHO MPOBOAUTD AAOULAOOUHBIM CHOCO-
6om — Ha TOpDSAHYIO TOAYIIKY cioeM 25—30 cM crpyxaioT U paBHO-
MEPHO pacrpeaessioT HaB03 B HEOOXOAMMOM KOJIMUECTBE, 3aTeM 3a 2—
3 mpoxoaa TsSXKeJIol AMCKOBOI OOPOHBI CMECh MepeMeIlIMBaIOT U CIpe-
6aroT OyJIba03epoM B 1ITA0EsI, YKpbhIBaeMble ciioeM Topda. YILUIOTHe-
HHE KOMIIOCTa B OypTax 1 IITa0esIsIX He IIPOBOISIT.

B 3aBucuMoOCTH OT CTeleHHU pa3ioxXeHUs Topda TaKue KOMIIOCTHI
co3peBaloT 3a 4—6 Mec.

TopdoxumKeBble KoMIocThl. HakarmBaloniyocsi B X03SMCTBe Ha-
BO3HYIO XIKY 1ieJIecoo0pa3Hee MCIOJIb30BaTh IJIsI KOMITOCTUPOBAHUS
¢ TopdoM. ITpu 3TOM pe3ko cokpallaroTcs MoTepu a30Ta U3 HABO3HOM
KMKU Y TIOBBILIAETCS yI0OpuTeabHOe KauecTBO Topda. s Kommoc-
TUPOBaHUSI C HABO3HOM XMXKel MOAXOAIT Bce BUABI Topda, KpoMe 13-
BECTKOBBIX.

Topd yxkiagbiBaloT B JBa CIUIOIIHBIX CMEXHBIX Baja TakK, YTOOBI
MEXIy HUMHU 00pa3oBajoCh KOPBITOBUIHOE YIayOieHHe (TOJIIMHA
Topa B MecTax CONPUKOCHOBEHHUS BajoB U ¢ TopuoB 40—50 cMm), B
KOTOpoOe€ 3a/IMBaloT Xk1Ky. Ha 1 T mpoBeTpeHHOro Topda B 3aBUCUMOC-
TH OT ero BiaxHoctu 0epyt ot 0,5 1o 1 T HaBo3HOI Xxvxku. [Toce Biu-
ThIBAaHUS XVKK BCIO MaccCy CrpebdaroT Oyi1ba0o3epoM B IITabelsl, KOTO-
pble HE YILJIOTHSIIOT.
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AHAJIOTMYHO MOXHO 3arOTOBUTH KOMIIOCTHI M3 TOpda U XKHUIKOTO
HaBo3a (COOTHOILIeHUEe MexXay Topdom 1 HaBo3oM 1: 1 wim 2: 1).

ITpu xpaHeHUM KOMIIOCTa B HEM SHEPTMYHO MPOTEKAIOT IMPOLECCHI
HUTpU(pUKaLIMM aMMKakKa, a o0pa3ylolIuecsl HUTPAThl TOABEPraroTcs
NEeHUTpUdUKaIUU ¢ 00pa3oBaHUMEM MOJIEKYJSIpHOro asota. [loatomy
MPpU TJIATEILHOM XpaHEHUH KOMITOCTa BO3MOXHBI 3HAYUTEIbHbIE TTOTe-
pu a3oTa. YToObI 3aTOPMO3UTH MPOLIECChl HUTPU(UKALIMY, IeHUTPUDU-
KalluM ¥ YMEHBIIUTh TIOTEPH a30Ta, PEKOMEHIYIOT J00aBISITh B KOMIIO-
ctbl 0,5—1 % xopuaa Kaiusl, TaK KaK XJI0p IOJaBIIsIeT IPOLEeCC HUTPU-
¢ukanuu. s odoraiieHuss KomnocTa (pochopoM Ipyu KOMIIOCTUPOBa-
HUU 100aBasoT pochoputHyo MyKy (20—30 Kr Ha 1 T KOMITOCTA).

TopdoxikeBble KOMIIOCTBL MOXKHO BHOCUTB Yepe3 1—1,5 Mec moc-
Jie 3aknagku. I1o 3¢ (heKTUBHOCTH OHM HE YCTYIIalOT HaBO3Y.

XOopo1Io pas3oKUBIIMACS TOP(P, CMELIaHHBI ¢ HABO3HOM XKUXKei
WM XUJIKAM HaBO30M, MOXHO Cpa3y BHOCUTh B MMOUBY 0€3 KOMITOCTH -
pPOBaHMSI.

Topdodekanbhbie kKomnoctel. B 1T dexkanuii comepxurcsa no 8§—
10 kr N, 2—4 xr P,05 u 2—3 xr K,0. A3oTta B (pekanusix 6oJbliie, 4eM
B HaBo3e. OH HaXOAUTCS MPEUMYIIECTBEHHO B (popMe aMMOHUSI U MO-
YeBUHBI, KOTOpasl pasjaraercs ¢ obpa3oBaHMEeM aMMMaka, a IocJe-
IHUI JIeTKo yaeTyuuBaetrcsa. IIpu BHeceHUM deKaluil B YMCTOM BHUIE
MPOUCXOIAT OOJbIIME MOTepH a30Ta, a HEpaBHOMEPHOE pacIpeesie-
HHue (eKaauil Mo MOJI0 BBI3BIBAET 3HAUYUTEIbHBIC KOJIEOaHUST ypoXxKasl.
Kpome Toro, mpu BHeCEHMU UX B YUCTOM BHIE BO3MOXKHO 3apakeHUe
MOYBBI U MTPOAYKLIMU T€IbMUHTAMU U PA3TIUUHBIMU OOJIE3HSIMU.

ITpu koMnocTrpoBaHUU Topda ¢ heKaTusIMU 00ecIeunBaeTCsl Hau-
0oJiee pallMOHAIBHOE UCMOAb30BaHWE Ha ynoOpeHue Kak Topda, Tak 1
¢exanuit. [Ipu aToM hbekanuu 00e€33apaKMBarOTCs, PE3KO yMEHbIIa-
J0TCS TIOTEPU a30Ta, YCWIMBAETCS MEPEeXol a30Ta U APYTUX MUTATENIb-
HBIX BEIECTB, COAepKaIIUXcsl B Topde, B ycBosieMyto hopMy. CMeln-
BaTh C (peKanusIMU MOXHO BC€ BUIBI TOpda.

IIpurotoBieHNEe 1 UCIOJb30BaHUE TOPPSIHBIX KOMIIOCTOB TPeOy-
eT 3HAUYUTEJbHBIX 3aTpar Tpyda U cpeacTs. IlepeBon TexHOIOTHHU
IIPOU3BOACTBA TOP(POHABOZHBIX U APYTUX KOMIIOCTOB Ha IPOMBIIII-
JICHHYIO OCHOBY MO3BOJISIET 3HAUMTEJIbHO CHU3UTH CeO0ECTOMMOCTh
aTUX ynoopeHuii. OmHaKo IS 3TOro TpedyeTcs cCUCTeMa CIelhalb-
HBIX MaIlliH.

6.5. HETPAAULUMOHHbIE OPITAHUYECKWE
YOOBPEHUSA

B kauectBe Apyrux HETPAJWIIMOHHBIX OPTraHWYECKUX YAOOpEHUt
MOZKHO HMCITIOJb30BaTh CaIlpoIi€jib, KOMIIOCTBHI U3 T'OPOJCKOIO MyCopa 1
KaHaJIM3allMOHHOro unjia, TMApOJJIM3HOTO JUIHUHA, ﬂpeBeCHOﬁ KOpPBI 1
OITMJIOK, BEPMUKOMIIOCTbI M1 TYMMWHOBBIC IIpE€IIapaThbl, a TaAKXE COJIOMY
3€pHOBBIX 3JIAKOB.
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6.5.1. CANPOMNE/b, EbITOBbIE OTXOAbI

Canponenb. DTO JOHHOE OpPraHO-MHHEpPAIbHOE OTIOKEHME IIpe-
CHOBOIHBIX 03¢p U TIpyaoB. [IpnMeHsIeMbIe B KaUeCTBE MECTHOTO YI00-
PEHUSI caIpoIle/iv JOJDKHBI colepkaTh Biaru He Goee 60 %, opraHu-
yeckoro BeiectBa — He MeHee 10 % (oObraHO B HeM 4—6 % a3oTa), B
TOM YHMCJIe TOJII0 TYMUHOBBIX BelllecTB He MeHee 10 %, pH BomHOi1 BbI-
TSKKH He MeHee 6,5. MuHepabHBIN cOCTaB (3a UCKITIOUEHUEM COIeP-
JKaHUS TSDKETBIX METAJIOB U M3BECTU) HE SIBJISIETCSI OMPEEISIONINM,
KOJIMYECTBO a30Ta, (pocopa U Kajausl JOJDKHO COCTaBJISITh COOTBET-
ctBeHHO He MeHee 0,5; 1 1 1 % Ha cyxyro Maccy. B JOHHBIX OTJIOXKEHM-
X MOXKET IIPONCXOINTHh KOHIICHTPUPOBAHHE TSKEIBIX METAIIIOB JaxkKe
KOTZa WCXOOHOE WX COAepXKaHWEe B XMIOKOHN (ade He3HAYNUTETHHOE.
ITpumeHeHue carmporenst TpeOyeT OOJbLIMX 3aTpaT Ha €ro JI00bIuY,
TPAaHCIIOPTUPOBKY M BHECEHME.

BritoBbie orxoapl. Cocrapisitor 0,15—0,25 T/rog Ha OJHOTO XUTe-
Js1 Poccun. OCHOBHYIO JOJIIO TBEPABIX OBITOBBIX OTXOAOB TOPOIOB CO-
CTaBJISIIOT OyMaxKHble U OpTaHUYECKME IMUIIEBble KOMIIOHEHTHI, IPU
5TOM COCTaB MyCOpa 3HAUMTEJIbHO U3MEHSIETCS IO ce30HaM. BhIToBbIE
OTXOIbl MMEIOT BBICOKYIO CTEIeHb OMOJOTMYECKOTO 3arpsi3HeHMUS,
MOTYT OBITb OIACHBI B 3MUAEMHUOJIOTUYECKOM OTHOILICHUM U TPeOYIOT
obes3apaxuBanusi. CocTaB CTOUHBIX Boi, ux ocagka (OCB) u o6pa3sy-
folrerocs npu ouosorndeckoil ournctke OCB akTMBHOTO MiIa CHJIBHO
pasnmyaeTcs B 3aBUCMMOCTH OT BUIA Npon3BoAcTBa. HampuMmep, co-
JIep>KaHNe OCHOBHBIX 3JIEMEHTOB MHMTAHMSI paCcTeHUI B OCagKe CTOY-
HBIX BOI MOXET KosiebaTbed: azota — 1—7 %, dochopa — 1—4 u ka-
g — 0,2—3 %.

TBepabie U KUAKME OTXOIbI XIJIUIITHO-KOMMYHAJIbHOTO X031 CTBa
1 MIPOMBIIIUIEHHBIX MPOW3BOACTB MOTYT OBITh CHJIBHO 3arpsi3HEHBI TS-
JKEJIBIMU MeTajllaMU, OPTaHUYEeCKUMU U MUHEPaJbHBIMU KUCIOTaMMU,
deHoTaAMU, TTOTMAPOMATUICCKUMHU YIJIEBOAOPOAAMU, PaTUOaKTUBHBI-
MM BeIlIeCTBaMM, a TaKKe BpeAHBIMU MUKpoopraHusMamu. Kcrmosib3o-
BaTh 3TU OTXOIBI MOXHO TOJIBKO IOCJIe KOMITIOCTUPOBAHUS U KOHTPOJISI
HMCXOTHBIX KOMITOHEHTOB M KOMITOCTOB Ha COOTBETCTBHE YCTaHOBJICH-
HBIM TpeOOBaHUSIM KauecTBa M 6e30macHOCTA. KOMITOCTHI U3 TBepIbIX
OobITOBBIX 0TX010B 1 OCB (a Takke MpUPaBHEHHOTO K HUM IO Bax-
HEHIIM arpo3KOJIOTHIECKUM HOPMATHBaM aKTUBHOTO WMJja) HOJIKHEI
UMETh BIIAXXHOCTh He 0osiee 50 %, comepxKaTh COOTBETCTBEHHO HE Me-
Hee 35 1 45 % opraHMYecKUX BEIIECTB B pacyeTe Ha CYXyIO Maccy C
JoJieli TYMUHOBBIX BeILIeCTB He MeHee 5 %, azora, ¢dochopa U Kanus
cootBeTcTBeHHO 1,0; 0,4; 0,3 u 1,5; 1,0; 0,2 % Ha cyxyio Maccy, COOT-
HomeHue C : N — He 6osee 30, pasMep 4acTUILl COOTBETCTBEHHO He 00-
nee 25 u 8§ Mm. CozmepxaHue TJIACTUYECKUX MAcC B KOMIIOCTE M3 TBEp-
JIBIX OBITOBBIX OTXOIOB JOJIKHO OBITH He Gosee 0,9 % u mpounx 6amia-
CTHBIX BKJIIOUEHUI — He 6osee 2,5 %.
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6.5.2. TMAPOJNIN3HbINA (TEXHWYECKWUN) IUFHUH

T'uaponusHbIil TUTHUH — 3TO OCHOBHOM OTXOJ TUIPOJIU3HOU Tpo-
MBIIUIEHHOCTU. OH COAEPXUT OYEHb MaJIO 3JIEMEHTOB NMUTAHUS, UMEET
KMCJIYIO peaklnio U 6eaeH MUKPOdIopoit, HO 001agaeT BEICOKOI Bila-
TOEMKOCTbBIO U TTOTJIOTUTENIbHOW CITOCOOHOCThIO. [Ipu ero KoMnocTu-
poBaHUU ¢ OECIOACTUIOYHBIM HABO30M, HABO3HOM XVXXEU U XUIAKUM
NTUYBUM MOMETOM MOJIyYalOT OO0OrallleHHbIE a30TOM W APYTMMU dJie-
MEHTaMU MUTAHUS yIOOpEHUs C XOPOLIMMU (DU3UKO-MEXAHUUYECKUMU
CBOICTBaMM, BBICOKOI OMOJIOrMYeCKOM aKTUBHOCTBIO, IIPY 3TOM Orpa-
HUYMBAIOTCS TOTEPHU a30Ta 3a CUET YJICTYIYMBAaHUS aMMHUaKa.

6.5.3. IPEBECHASA1 KOPA U ONMWIIKN

MX MOXHO UCITOJIb30BaTh MyTeM KOMIIOCTUPOBAHMS C HABO30M, Ha-
BO3HOW XMXEH M OpyrMMU aszoTrcomepxamumu godOaBkamu. Takue
KOMIIOCTHI JOJIKHBI cofepXaTh He MeHee 80 % opraHMYecKoro Bellle-
CTBa Ha CYXYI0 Maccy IIpH BJIaXHOCTH He Oosee 60 %, m0110 TYMUHO-
BBIX BemecTB 10—15 % oT o6lero KojiudecTBa OPraHMYeCKoOro Belle-
ctBa, pH BogHOI BBHITSLKKM — He MeHee 5,5, orHomeHue C: N — He
6omee 30, azora, docdopa 1 Kamusg (% Ha CyXyl0 Maccy) — COOTBET-
crBeHHo 3,0; 0,1 m 0,1.

CooTHOIIIEHEe KOMITOCTUPYEMBIX MaTepyuajioB M HaBO3a OOBIYHO
cocraBisier 1:1; 2:1 wim 3 : 2, MOTYT TakXe 100GABISIThCS (hOCchHOPUT-
Has MyKa Y XJOPUCTBIMA Kaiauii, odoraiiamlire KOMIIOCT U YCKOPSIIO-
IIMe ero co3peBaHMe (IIUTEIbHOCTh KOMIIOCTUPOBAHMS B IITAOEIISIX
OOBIYHO He MeHee 3 Mec).

6.5.4. 'YMUHOBbLIE MNMPEMNAPATbI U BUOIT'YMYC

I'ymunoBbie nmpenapatbl. OTHOCATCS K TpyMne (pu3noJoruyecky ak-
TUBHBIX BEIIECTB, aKTUBU3UPYIOIINX XU3HEAEATSIbHOCTh ITOUBEHHBIX
MUKPOOPTaHU3MOB U pAaCTeHUI, IPU UX BHECEHUU B TTIOYBY YCKOPSIIOT-
¢Sl TIpoLieCChl TYMUGUKAIIMU, YAYYIIAIOTCS BOAHO-(DU3NIECKUE CBOM-
CTBa U TEIJIOBOM PEXUM IOUYB, CTUMYJIUPYETCS POCT U pa3BUTHE pacTe-
Huii. PazdHOOOpa3Hble T'YMUHOBBIE Mpernaparsl MOJYyYaloT IyTeM KHC-
JIOTHOM WJIM ILIEJIOUHOM, a TakKXKe 3JIEKTPOUMIIYJIbCHOU IlepepaboTKU
MPUPOIHOTO ChIPbsl — yriei, Topda, KayCTOOMOJIUTOB U Mp.

IIpenapaTuBHble (DOPMBI MOTYT OBITH CamMble pPa3HOOOpPa3HbIE — OT
KUIKIX 0e30aacTHRIX (HampuMep, TyMmar Kannst 5—10%-Hoit KoH-
LIEHTpaLlMU, UCITOJIb3YEMBbIU JIJIsI TIPEANIOCEBHOM 00pabOTKU CEMSIH WU
KJIyOHel, B MOAKOPMKU IpU ToJuBax, npu pazdasieHun B 500—1000
pa3) 10 IpaHyJIUPOBAHHBIX OPraHO-MUHEPAIbHBIX KOMILIEKCHBIX Y100~
peHuil (HampuMmep, BbIIYCKaeMOe IOJ TOProBbIM Ha3BaHUeM <«TO-
I'YM» TopdorymmHoBoe yaoopeHne Ha OCHOBE Top(a ¢ comep:kaHueM
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o 4 % rymara Kanms, a Takke ¢ BBeIeHHeM a30Ta, ocdopa 1 MUKpPO-
3JIEMEHTOB).

DTH mpemnapaThl ITUPOKO MCITOIL3YIOT MPHU BEIPAIIMBAHUN IIBETOB,
paccanbl, TOPIICYHBIX KYJBTYp B JOMAITHHUX YCIOBHUAX, (PepMEpPCKUX
XO3STMCTBAX, CaIOBO-OTOPOIHBIX KOOMEpAaTHBaX, TP CO3TAHNN M IKC-
IUTyaTallMi J€KOPATUBHBIX U CIIOPTUBHBIX Ta30HOB, TEILIMYHBIX OBO-
IIEBOAUYECKMX XO3SMCTBAX M pexXe — MPU BhIPAIIMBAHUU I10JEBBIX
KyJIbTyp. 'YMMHOBBIE TIperaparhl, Kak MpaBuwiIo, He colepkaT TOKCHY-
HBIX KOMITOHEHTOB (3a MCKJIIOYEHHEM TYMaTOB M3 OyphIX yIVIeil U carl-
pomeJeiil), cogepxXallux TsoKelible MeTajuibl. I1pu cepTudukanmu u pe-
TUCTPAIIMK UX MPOBEPSIOT Ha OE3011aCHOCTb.

Buorymyc, moiygaemslii mpu BepMUKYJIbType. OTHUM 13 WHTCHCUBHO
pPa3BUBAIOIINXCS HAMpaBICHWIT B pEIICHUM TIPOOJIIEMBl YTUIM3ALNT
OpraHMYECKNX OTXOIOB PACTEHWEBOICTBA, IepepadaThIBAIONIE ITPO-
MBITIUICHHOCTH W TOPOACKOTO XO3SMCTBA SIBIIIETCS BEPMUKYIBTypa —
MTPOMBIIIJICHHOE TTPOM3BOICTBO MTOXICBBIX UepBeil n ouorymyca. B Bep-
MUKYJIBTYpE UCITOIB3YIOT B OCHOBHOM THOPHI KPaCHOTO KaM(OPHUIAC-
Koro 4epBsd. OH MPUTOeH K MPOMBIIIUIEHHOMY pa3BeIeHUIO M CIIOCOOEeH
rnepepadaThiBaTh pa3HOOOpPa3HbIe OPraHUYECKUE CYOCTpaThl: HABO3 BCEX
BHMIOB XMBOTHBIX, TTOMET NTULI, COJIOMY U JAPYTHe pacTUTEIbHBIC OCTAT-
KU, OCaJKA CTOYHBIX BOJ, OpraHWYECKHE MaTeprajibl TOPOICKOTO MyCO-
pa, MUIIEBbIC U MPOMBIILICHHBIC OTX0ABL. [IpOomoIKUTENBbHOCTD KU3HU
KPaCHOTO YepBsi 10 16 JieT, a OOBIYHBIX TOXAEBHIX YepBeil — 4 roza.

B Teuenue roma mpu temmneparype okojio 20 °C Ha COOTBETCTBYIO-
IIeM cybcTpaTe ofHa Iapa YepBeif MOXKET JaTh 3 TBIC. MOJIOIBIX OCOOCH
M 32 OMH LMKJ BeIpammsanus (3 mec) ¢ 1 M2 MoxHO cobparts 10 30 KT
6rmoMaccel 4epBeil. B KOpOTKME CPOKM MOXKXHO ITOJYYHMTH OOJBIIYIO
Maccy JepBeit (¢ comepxkanueM 67—72 % Oenka, 7—19 — xupa, 18—
20 — yrieBonoB U 2—3 % MMHEpaJbHBIX BEIIECTB), KOTOPYIO IIOCIIE
M3METbYCHUS ¥ CMEIIMBAHUS C HATIOJIHUTEIISIMH JINOO B BUIIE aBTOJIH-
3aTa MCHOJB3YIOT JUISI KOPMJICHMS TITUIILI, XXMBOTHBIX, ITyIIHBIX 3Be-
peli, peI0 U MOIyYeHHUsT OMOJOTMUECKHM aKTUBHBIX BEIIECTB JJISI TIPOU3-
BOJICTBa MEAULIMHCKUX, MUILIEBBIX 1 KOPMOBBIX mpemnapaToB. [1pu me-
pepaboTKe 4yepBsIMU | T OpraHMYECKUX OTXOHOB (B pacyeTe Ha Cyxoe
BeIlIeCTBO) B OMoMacce 4epBei 1moaydaroT okoso 100 KT moJIHOIIEHHOTO
oesika 1 600 Kr 6rorymyca ¢ BiIaxXHOCTbIO 60—65 %, UCIOIb3yEMOTO B
KadyeCTBE OPraHMYECKOTO YIOOPEHMSI.

IIpoxons yepe3 KUIIEYHNK YepBeii, OpraHMUecKre OTXOAbI CyOcTpara
TTOIBEPTaloTCs OMOXMMUYECKUM TIPEBpAIleHUSM 10 JIETKOTHIPOIIA3Ye-
MBIX COSAMHEHMWI, B KalpoJInuTaX (3KCKpeMeHTaxX 4epBeit) KOHIICHTPUPY-
TOTCST Q30T U IPYTHe MaKpPO- ¥ MUKPO3JIEMEHTHI B TIOTCHIIMAIBHO TOCTYII-
HOU 115t pacteHuit hopme. brorymyc obimamaeT BEICOKOI BOZOCTOMKOC-
TBIO M YJIY4IIAeT CTPYKTYPY TTOUBBI, aKTUBU3UPYET €€ OMOJTOTUIECKYIO aK-
TUBHOCTb, YaCTUYHO HEUTpaJIM3yeT IOYBEHHYIO KUCIOTHOCTh. OH
COOEPXUT (pepMEHTHI M OMOCTUMYJISITOPHI, 00jlagaeT OaKTepULIMIHBIMUA
CBOIMCTBaMM, He MMEET 3aIlaxa U Mo KOHCUCTEHIIUH ITOA00eH MepPerHolo,
MoJy4aeMoMYy TIPHU pas3IoKeHWHU HaBO3a U TPAAWIIMOHHBIX KOMIIOCTOB.
Bnaromapst mesTeIbHOCTH YepBei M MPUMEHEHHIO OMOTyMyca MOXHO
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CBSI3BIBATH HAXOISIIMECS B OTXOIAX M TTOYBE TSDKEIbIe METAJTBI, Orpa-
HUYMBATH TIOCTYIUICHWE B PACTCHMST PagWOHYKIWIOB M HaKOIUICHHE
HUTPATOB B ITOJyYaeMOM pacTeHNEBOMUECKON MPOAYKIIAM.

B Poccun riepepaboTKoit OpraHMIecKIX OTXOIOB ITyTEM BepMUKYITh-
TUBUPOBAHUS 3aHUMAIOTCSI CBBINIE 1 TBIC. TIPEANPUATHII M OpraHU3a-
LI, 3T0 B OCHOBHOM TOBapMIlLECTBA 1 aKIIMOHEPHbIE OO0IIEeCTBa, ¢ep-
MEpbI 1 APYrve MPOU3BOAUTENMN C HEOOJBIIMMUA 00beMaMU BbIXOJA Ty-
myca — ot 10 mo 1000 T B ron. buorymyc npuobperaet nomyasipHOCTh Y
HaceJeHUsI, 3aHMMAIOIIEroCsI OBOILIEBOACTBOM M CaIOBOJCTBOM, 0Jaro-
JIapsi HeOOJIBIIMM A03aM BHeceHus (2,5 T/ra mpu cruiomHoM u 250—
300 Kkr/ra mpu JOKAJTbHOM BHECEHMU) U MEHBIIMM MaTepUAIbHBIM U
TPYIOBEIM 3aTpaTaM Ha ¢IUHUITY TIOIIAIN IT0 CPAaBHEHMIO C pacXomaMu
Ha TIpUMeHEHHNE TPATUIIMOHHBIX OPTAaHNIECKIX YIOOPEHMIA.

IIpakTrka mpuMeHeHNST GMOTYMYyca TIpH BEIpAIIUBAHUN TIPEXKIIe BCe-
TO OBOIIHEIX KYJIBTYP CBUACTEILCTBYET O BBICOKOM €T0 3(P(PEeKTUBHOCTH
KaK OPraHM4YeCKOTO YIOOPEHMS B YCIIOBUSIX MEJTKOTOBAPHOTO TTPOM3BOI-
CTBa, a TAKXKe B OBOIIIEBOJICTBE 3alIUIIICHHOTO TpyHTa. B TO ke BpeMs B
onbiTax BHUIITHUOY ¢ paznuyHbIMU ITOJIEBBIMU KYJIBTYpPaMU — KapTo-
deneM, TIMEHEM M OBCOM J103a BepMuKomIiocta 14—18 T/ra Biusiia Ha
YPOXal IMPaKTAYECKA OJIUHAKOBO C SKBUBAJIECHTHOM MO a30Ty 10301 Ha-
Bo3a (20—26 T/ra), a MOJOBUHHAS J03a BEPMUKOMITIOCTA HE OKa3bIBaJia
IOCTOBEPHOTO BJIMSHUS Ha TPOMYKTUBHOCTH M3YYABIIMXCS KYJIBTYD.
Cnabo OBUIO BBIPAXKEHO U TTOCIEICHCTBIE BEpPMUKOMITIOCTA.

ITpakTryeckoe UCNoab30BaHUE OMOTYMYCa HEPEAKO OCYIIECTBIISIET-
¢ 06e3 IODKHOTO arpOXMMUYECKOTO W CaHUTAPHO-TUTHEHUYECKOTO
KOHTpOJIS, a TakKe 6€3 HaZeXKHOTO HaydyHOro o6ocHoBaHMs1. B HacTos-
Iee BpeMs pa3paboTaHbl TEXHUYECKIE YCIIOBUS TTPOM3BOICTBA U arpo-
9KOJIOTUYECKIE TpeOOBaHMSI K KaueCTBY OMOTyMyca, IPOBOAUTCS €TO
ceptudukanms. OueBUIHA BaxXHasl arpOHOMMYECKast M SKOJIOTMIecKast
3HAYMMOCTh TPOOJIEMBI TIepepabOTKM OPTraHOCOMEPXKAIIUX OTXOIOB
CEJIbCKOTO XO3SMCTBA, MPOMBIIIJIEHHOCTH M TOPOACKOTO KUJIWIIHO-
KOMMYHaJIbHOTO XO3SMCTBA C TTOMOIIBIO BEPMUKYJIBTYPHBI, a TAKXKe He-
00XOIMMOCTh Pa3BUTHSI HAYYHBIX M TEXHOJOTMUYECKUX pa3pabOTOK IO
MOJYYEHUIO U MCMOJB30BAHUIO €€ LEJIEBbIX MPOAYKTOB, B TOM YUCJIE

ouorymyca.

6.5.5. COJIOMA 3EPHOBbIX 3JIAKOBbIX KYJIbTYP

Ee ucnonb3yloT B KauecTBe MOACTWIOYHOIO MaTepuaia (B BUIe pe3-
KW) U 119 KOMIIOCTUPOBAHMS C Pa3IMUHBIMU TPaAULIMOHHBIMU Opra-
HUYECKMMU YIOOPEHMSIMM, OTpaHUYEHHO (IOc/e 3arapKy IIIeHUY-
HOM COJIOMBI) IUTSI KOPMJICHMS CETbCKOXO3SMCTBEHHBIX KUBOTHBIX, B
TUAPOJM3HOM U JPYIUX BUAaX IPOU3BOACTB. [lpu cioxwuBLIeics
CTPYKTYpPE TTOCEBHBIX TUIOIIAACH BBIXOA COJIOMEI B 3eMJICICINN CTPAHBI
oueHuBaercs B 100 MJIH T B TOJ, OKOJIO TOJOBUHBI 3TOTO KOJWYECTBA
COCTaBJISICT UINUIICK. DTOT M3TUIIEK MOXET CIYKUTh 3HAUNTEITEHBIM
pe3epBOM BOCIIOJTHEHUSI YObUIM OpPraHMYEeCKOro BellecTBa (yrjiepozaa)
MpY MUHEPAIU3AIUU TyMyca TTOYBEI.
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Kpowme Toro, nipu 3amenake ocTaBiIsieMOl MpU YOOpKe 3epHa COJIOMBI
B TIOYBY BO3BpallaeTcs ¢ KaXmaoi ee TOHHOM 5—7 Kr a3oTa, 1,5—2,5 —
dochopa n 9—12 xr kanus. [ToaTomy 1esrecoodpa3HO U3TUIITKHA COJIO-
MBI (€CJTM OHM He HaXOHmST OPYroro MpUMEHEHWS) OMHOBPEMEHHO C
yOOpKOI ypoxkast U cpasy Iocjie Hee (M3 BaJIKOB) MU3MeEIbYaTh, paB-
HOMEPHO pacIipeelIITh IT0 TIOBEPXHOCTH TIOJIST U 3aIeIbIBAaTh B TIOUYBY B
KauecTBe ynoopeHusi. He ciienyer cpasy 3amaxuBaThb COJIOMY Ha TMOJI-
HYI0 DIYOMHY, a cCHayaja IS JIy4dIllero ee pasJIoKeHusl 0e3 HaKoILIe-
HUSI TOKCUYHBIX BEIIECTB HY>KHO 3ajeJ1aTh ee Ha MIyouHy 8—10 cM my-
TEeM IMCKOBAHMS WM JylleHus. Ha moJisix ¢ BHECEHMEM COJIOMBI pa3-
MEIIAIoT Ipexe Bcero 06000BbIe U yIoOpsieMble a30TOM (M OpraHuYeC-
KMMM yIO0OpEeHUSIMM) IPONHallIHble KYJIbTYpPHI.

B miepBblIii rof mociie BHECEHMS COJIOMBI B TIOUBE YCUIMBAIOTCS MPO-
IIecChbl TMMOOMIIM3AIINY a30Ta U MOXET YXYAUIUTHCS a30THOE MTUTAaHWE
BO3IIEBIBAEMBIX KyJIbTYp. UTOOH M30eXKaTh 3TOr0, PEKOMEHIYIOT H0-
MTOJTHUTEJTEHO BHOCUTHL a30THBIE yHoOpeHMS M3 pacdera 10 Kr a3ora
I OeCITOACTUIOYHBIN HaBO3 U HABO3HYIO KWKy M3 pacyeTa 3—5 T Ha
KaXXIyI0 TOHHY 3aeJbIBACMOI B TIOUBY COJIOMBI. B 3THX yCI0BUSIX CO-
JIoMa IO BO3ICMCTBUIO HA ypOXail MOCIEAYIOIUX KYJIbTYP MOXET HE
yCTymnaThb HAaBO3Yy M KOMITOCTaM.

B ombitax BUYA Ha TSXeIoCYyIIIMHUCTOM JIEPHOBO-II0I30JIMCTOM
MOYBE CpelHell OKYJbTYpPEeHHOCTH 3allaxMBaHUE COJIOMBI B KOJUYe-
CTBe 2—5 T/ra He CKa3bIBAJIOCh Ha ypoxKae IEepBOil KyJIbTyphl —Kap-
Toelsl, HO NPUBOAUIIO K yBelIMueHuo (Ha 1,5—2 11/ra) ypoxas siu-
MEHSI 1 0O3MMOM TIeHULIbl Ha BTopoli ron (Mepanas, 1998). Ilpu 3a-
JIleJTIKe OCTaBIIeICS ToCiIe 0OMOJIOTa 3epHA COJIOMBI B TTOYBY 3HAUYM-
TEJTEHO COKpPAIaoTCs 3aTpaThl TPYyAa U CPEACTB Ha YOOPKY ypoxkKas U
OOBIYHO HECKOJBKO MOBBIIIACTCS TTPOTYKTUBHOCTD ITOCEBOB ITOCIIECTY-
IOIINX KYJIBTYP, YACTHIHO KOMITICHCHPYETCS MUHEPATN3allisI OpraHm-
YeCKOT0 BellleCcTBa MOUBHL. [1pu pereHny Bompoca o 1eaecoo0pa3Ho-
CTU IPUMEHEHHUS COJIOMBI Ha yIOOpeHHEe HEOOXOIUMO YIUTHIBATh Ha-
CHIILIEHHOCTh CEBOOOOPOTa 3€PHOBBIMU 3J1aKaMH, (PUTOIATOTEHHYIO
00CTaHOBKY U 3aCOPEHHOCTH ITOCEBOB, 0COOCHHOCTH a30THOTO PEXU-
Ma MOYB, NIPUMEHEHUST OPraHUYECKUX U MUHEPAIbHBIX YI0OpeHUl B
XO3SIMICTBE.

6.6. ATPO3KOJION'MYECKUE TPEBOBAHUA
NPU BHECEHUN OPIAHUYECKUX YAOBPEHUN

ArpoTeXHMYecKHe TpeOOBaHMUSI K KayeCTBY BHECEHMSI TBEPIBIX U
KMIKHAX OPraHWYECKUX YIOOpeHMI, a TakKe SKOJIOTUYECKUE OrpaHu-
YeHMSI UMEIOT OOIIMIT XapaKTep U CIelU(PUKY B 3aBUCUMOCTH OT OCO-
OeHHOCTe! cocTaBa M MMPUMEHEHUS YIOOpEHMIA.

PaGouast cKopocTb IBMXKEHUSI arperaToB JJjIs1 BHECEHMS 3TUX YH00-
peHUIl JOKHA cOCTaBIsATh 7—12 KM/4. JlOoIycKaloTcsl OTKJIIOHEHUE
(dakTMIECKOI 1036l BHECEHUS OT 3amaHHOI He 6osee 10 % 1 HepaBHO-
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MEpPHOCTh pacripefieJieHusl Mo IIMpUHe 3axBata He Gojee 25 %, a 1o
IIAHE TIpoxoga arperata — 10 10 % s TBepabix U 25 % i XXUIKUX
OpTaHNYeCKUX YIOOPEHWI IPpY TTOBEPXHOCTHOM MX BHeceHUU. He moi-
JKHO OBITh OTPEXOB M HEYTOOpEeHHBIX y4yacTKoB. PacripeneieHHble 1O
ITIOBEPXHOCTH TIOJISI YIOOPEHUS MODKHBI OBITh 3alelIaHbl B IMOYBY HE
Oosiee ueM uepe3 2 4.

IIpu TpaHCIOPTHPOBKE KMAKOTO HAaBO3a IO TPYOOIIPOBOIAM MaK-
CUMAaJIbHO JOMYCTHUMBIN pa3Mep MEeXaHUYECKUX U TBEPABIX PACTUTEIIb-
HBIX BKJIIOYeHMi1 He Oojiee 10 MM, a ero BJIAXXHOCTb JOJDKHA OBITh HE
MeHee 91 %. 2Kunkue opraHudyeckue ynoopeHust BHOCSIT IIOC/Ie KapaH-
TUHHOTO XpaHeHus B TedeHue 6 cyT. [Ipu oGHapykeHUM BO30yIuTeIei
OMNaCHBIX 3a00JI€BaHUI >XMBOTHBIX yIOOpeHUsI 00e33apakMBalOT WU
BBIIEPKUBAIOT T10J, KOHTPOJIEM BeTepUHAPHOI Ci1yk0bl: HaBo3 KPC —
B TeueHMe 6 Mec, cBUHe# — 12 mec.

He momyckaeTcst Mcmonb3oBaHUE KUAKUX OPTaHMIECKUX yHoOpe-
HUI Ha TEPPUTOPUHU TIEPBOTO W BTOPOTO TOSICOB 30HBI OXPAaHBI MCTOU-
HUKOB BOAOCHAOXEHUS 1 MUHEPAJTEHBIX NCTOYHUKOB.

[Ipu mcmoab30BaHNM HETPAIWIIMOHHEBIX OPTaHWMYECKUX YIOOpeHUIA
KOHTPOJIMPYIOT CoAep:KaHNe B HUX (M B MCXOMHBIX KOMIIOHEHTAX) TSI-
KEJIBIX METAJUIOB M IPYIMX TOKCUKAHTOB, HAJIMYKE OOJIE3HETBOPHBIX
MUKpOOpraHu3mMoB. CoriacHO 9KOJOTUYECKMM HOpMAaTUBaM Ha Coaep-
>KaHHUE TSKEIbIX METAUIOB B MaTepHayiaX, UCIOJb3yeMbIX B Ka4eCTBE
HETPAIULIMOHHBIX OPTaHUYECKUX YIOOPEeHU, 1 KOMIIOCTaX Ha MX OC-
HOBE KOJIMYECTBO KaaMMs He JOJLKHO MpeBbIaTh 20 MI/KT, KOOaJb-
ta — 100, xpoma — 750, meau — 1000, prytu — 16, mapranma — 3000,
mosmoaeHa — 50, Hukenst — 300, cBuHua — 750, uuHka — 2500 Mr/KT.
TuTtp KuiIedHOI NajJ04YKy HoJKeH ObITh He MeHee 0,01 r, cogepkanue
(GeHOJI0B 1 TMOJULINKINIECKIX YTICBOIOPOIOB COOTBETCTBEHHO He 00-
nee 15 u 0,02 mr/kr, crpoHma-90 — He 6onee 5 - 1010 Ku/kr, nesus-
137 — He Gonee 5-10~7 Ku/kr, cyMMa pagMOHYKJIMIOB — He Oojee
1-10-8 Ku/kr. B 6uorymyce He JOJKHO OBITh SMII I€JIbMUHTOB.

6.7. 3EJIEHOE YAOBPEHUE

3eneHvim ydobpeHuem, WU cudepayueli, Ha3bIBAIOT BhIpAlllMBAaHUE B
MoJie HEKOTOPbIX 000OBBIX pacTeHUl (CUAEPaTOB) 1 3aMallKy UX 3eJie-
HOI Macchl B MIOYBY JiJIsI 00OrallieHus: e a30TOM U OpraHMYeCKUM Be-
1ecTBOM. B KadyecTBe cuaepaToOB MCIOJb3YIOT OIHOJIETHUH M MHOTIO-
JIETHU# JIIONUWH, cepajesly, JOHHUK, O3UMYIO BUKY, O3UMBbII TOpOX,
MIeJTIOIIKY, YMHY U JIp.

boboBble pacTeHUsI C MOMOIIbIO KITyOEHBKOBBIX OaKTepuii, pa3BU-
BAIOIIMXCS Ha WX KOPHSX, CIIOCOOHBI (PMKCHUpPOBATh a30T BO3Ayxa U
oboraiaTh IOYBY CBSI3aHHBIMU COeNMHEHUSMU a3oTta. [Ipu BeIpamiu-
BaHUU 60OOBBIX cHiepaToB Ha 1 ra obpasyercs no 50 T 3eJeHOI MacCHhl,
conepxamieit mo 200 kr azora. Ilo comepxkanuwo azoTa 1 T 3ej1eHOro
yaoOopeHusT paBHOLIieHHA 1 T HaBo3a (Tabut. 54).
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54. Conep:kaHue MUTATEJIbHbIX 3JIEMEHTOB B HABO3€ M 3€JIeHOM YI0OpEeHHH, KI/T

HaBo3 cMeniaHHbI 5,0 2,0 6,0 7,0
3eneHast Macca:
JIIONMHA 4.5 1,0 1,7 4,7
JTOHHUKA 5,7 0,5 1,9 9,7

ITocne 3anamiku B MOYBY U MUHEpaInU3allMK 3€JE€HON Macchl CUe-
paToB a30T, CBSI3aHHBIN B (pOpMe OpraHMYECKUX COeIUHEHU N, TIepexo-
IUT B MUHEPAIbHYI0O (DOPMY U MCITOJIB3YeTCsl TOCIEIYIOIIUMMM pacTe-
HusMu. KoadpduumneHT UCIoNb30BaHUS KYIbTypaMM a30Ta 3€JI€HOro
yaoOpeHus B TIEPBbII roJ IMTOYTH BABOE BHIIIIE, YeM a30Ta HaBo3a. Kpo-
Me Toro, 6000BbBI€ cuAepaThl, 00JIamasi XOPOIIO Pa3BUTOM M TIyOOKO
MPOHUKAIOIIEN B IMOYBY KOPHEBOM CHCTEMOM, M3BJICKAIOT ITUTATE/Ib-
HbI€ BJIEMEHTBI M3 HIDKHUX TOPU3OHTOB IOYBBI, a TaKXke yCBAaMBAIOT
docdop u aApyrue nuTaTebHbIC BELIECTBA U3 TPYIHOPACTBOPUMBIX CO-
eavHeHui. [loaToMy mpu pas3ioXeHUM 3allaXaHHOW pacTUTEIbHOU
MaccChl IMMaXOTHBIN CJIO# MOYBBI OOOTralIaeTCsl HE TOJbKO OPraHUYeCKUM
BEIIIECTBOM M YCBOSIEMBIMU COECIMHEHMSIMM a30Ta, HO Takxke docdo-
POM, KaJlueM U KaJIblIeM.

IMon BnusiHUEM 3e/eHOTO YHoOpeHUs YBEeIUUMBAETCSl COAEpKaHUe
rymyca B IIOYBE, YCHJIMBAETCS MUKPOOMOJIOrMYecKas IesTeIbHOCTD,
MOBBIIIAIOTCS BJArOEMKOCTb, MOIIOTUTEIbHAS CIIOCOOHOCTH ITOYBHI,
yIy4IIaeTcsl ee CTpyKTypa. B pesyinbraTe 3HAUMTENbHO MOBBIIIAIOTCS
IJTONOPOIME TTOYB 1 YPOKAHOCTh BO3IAEIBIBAEMBIX KYIBTYD.

Ilo maHHBIM MHOTOJIETHErO OIbITa, Ha OETHOM IecYyaHOW ITOYBe
HoB03b10KOBCKOI1 ONIBITHOM CTaHIIMHU 0€3 yIoOpeHMsI TI0JIydeH ypoxKail
pXu 1 KapTodenst coorBercTBeHHO 0,6 m 13,1 T/Ta, MO JTIOTMHOBOMY
ynobpenuto — 1,1 u 18,5 1/ra, a B nmocieneiicTBuu 3TOoro ymaoOpeHust
ypoxait oBca coctaBuia 1,0 T/ra (6e3 ynoopenus 0,8 T/ra). B enom 3a
pOTalLMI0 CEBOOOOPOTA YpOXKail OT 3€JEHOro YI0OpeHUs TTOBBICUJICS B
1,5 paza.

DDDEeKTUBHOCTh U MPOIOKUTEILHOCTD IEMCTBUS 3€JEHOTO YI00-
pPEHUS TeM BBIIIIe, YeM OOoJIblle 3eJICHON MacChl 3aI1aXMBaeTCsl B MIOYBY.

JIJ1st TIOJTydeHMsT XOPOIero ypoxasl 3eJIeHOM MacChl 000OBBIX CHUJIE-
paToB, MOBBIIIEHUS (PUKCALIMU a30Ta BO3IyXa KIyOeHbKOBBIMU OaKTe-
PUSIMM U HAKOIUICHUS €ro B ITOYBE HEOOXOAMMBI M3BECTKOBAaHME KHC-
JIBIX TOYB, BHeceHUe (PocOpHBIX M KAIMIAHBLIX ynoOpeHuil (mo 45—
50 kr/ra P,Os u K,0), npeanoceBHasi MHOKYJISILIUASI CEMSIH TIperapaTa-
MM, COAEpXAllMMU aKTUBHBIC pachl KIyOEHbKOBBIX OakTepuil, —
HUMPAUHU3AaYUs.

Humpaeun — nipenapat, coaepxkalluii KiIyOeHbKOBbIE OaKTEpUM,
KOTOpHBIE, pa3BUBasICh HA KOPHSIX 000OOBBIX pacTeHMI, yCBaUBalOT a30T
U3 Bo3ayxa. B mouBe KiyOeHBKOBBIX OaKTepUii YaCTO OYEHb MaJIO WUJIU
OHM BOBCE OTCYTCTBYIOT, ITIO3TOMY HEOOXOIMMO MCKYCCTBEHHOE 3apa-
XKeHue 0000BBIX KYJIbTYpP 3TUMU OakTepusMu. s pa3HbIX rpyni 060-

236



OOBBIX KYJBTYP M3TOTOBJISIOT pa3IMUHbIC BUABI HUTPAaruHa CO CIICIH-
¢uyecKuMu pacamu OaKTepuid.

JIJ1st MTHOKYJISIUM ceMSTH 0000BBIX KYJIbTYp KJIyOeHbKOBBIMU OakTe-
pusimu 3¢h¢GeKTUBHO TakKe TpUMEHEHUe IipernapaTta pu3zomopguHa.
Ero BeinmyckaloT B pacacoBKe Ha TeKTapHYI0 HOPMY T1O0ceBa COOTBET-
cTtBytolieir KyabTypbl (200 T mperapara ¢ colaepXaHUEM He MeHee
2,54 muipa 6aktepuit). CycneH3uelt puzoTopduHa ceMeHa O0000BBIX
KYJIbTYp 00pabaThIBalOT HEIOCPEACTBEHHO Mepe] TOCEBOM C TTOMOIIIBIO
MallIMH [JIs1 TpoTpaBiavMBaHus. HurparuHuzamus ceMssH COBMECTUMA C
00pabOTKOI CeMSH MUKPORJIEMEHTAMU M OTASIbHBIMU IIPOTPABUTEISI-
MU (HampuMep, GyHIA30JI0M).

YcrneniHoe HCIOJb30BaHWE CHAEPATOB BO3MOXHO BO MHOTHX
palioHax CTpaHbl, OMHAKO HaumOoJblllee 3HAUCHUE 3eJieHOe ymobpe-
HUE MMeeT Ha JepHOBO-MOA30JUCTHIX, CePhIX JECHBIX U OCOOEHHO
Ha JIeTKHUX TecuaHbIX mouBax HeuepHo3eMHoOli 30HbI. OCHOBHbIE CU-
JIiepaThl B 3TOM 30HE — OJHOJIETHME BUIbI JIIOMKWHA (KaK aJKaJOWI-
HbIe, TaK U Oe3anKallougaHble), cepaaelijia, MHOTOJETHUN JIONMUH (B
CEeBEePHBIX palioHax), a TakxKe JOHHUK (Ha IToYBaxX ¢ BHICOKHUM COJIeP-
>)KaHUeM KaJbLUsl UM CUJIbHO TPOU3BECTKOBAHHbIX). bosbilioe 3Ha-
YeHUe UMeeT IMIPUMEeHEeHME 3eJICHOTO YIOOpEeHUS B YCIOBUSIX OpOIIIe-
HUsSI, B palfoHax BIaxHbIX cyoTpomukoB, Ha JlaibHeM BocToke, B
Cubupu u ap.

HawnbGonee pacmpocTpaHeHHBIN cuaepaT — MonuH. OH XOpoIIo
Ipou3pacTaeT U CIocoOeH JaBaTh OOJBIIYIO 3eJIEHYI0 MacCy KaK Ha ca-
MBIX O€IHBIX MEeCcYaHbIX, TAK U Ha 0o0Jjiee TSKEJbIX CYTIMHUCTBIX I10-
YBax.

Bonblioit mpakTUYeCKUid HMHTepeC MPEeACTaBSIOT Y3KOJIUCTHBIE
KOPMOBbBIE U CUIePaAJIbHbIE JIFOMIUHBI, KOTOPbIE OTJIMYal0TCs 0ojiee KO-
POTKUM TIEpUOJIOM BereTaluuu, ObICTPHIMU TEMIIAMU POCTa U CITOCOO-
HOCTBIO (hopMUPOBaTh BeICOKUA (10 100 T/ra) ypoxkaii 3eJeHOI Macchl,
YCTOMYMBOCTHIO K Oosie3HsIM. B HeduepHo3eMHOII 30HE XOpOIIIO 3ape-
KOMEHIIOBaIM ce0s1 B Ka4eCTBE CHIEPaTOB OBICTPOPACTYIIME KPECTO-
LIBETHBIE KYJIbTYPBl — peabkKa MaclIW4YHasi, Topuuiia Oesasi, parc sipo-
BOI1 M cypenuiia. DTH pacTeHUS OTJIMYAIOTCS TAKKe MOBBIIIIEHHOM CII0-
COOHOCTBIO K YCBOEHUIO (pocdopa U3 TPYAHOAOCTYITHBIX COSAMHEHNM
U K HaKOILJIEHUIO OeKa B 3eJIeHOl Macce.

JllonuH He MepeHOCUT BBICOKOTO COAEp>KaHUs KaJdbLUs U TO-
9TOMY HENpUIroJeH Ajs KapOoHaTHBIX MouB. Ha aTux mouBax uc-
MOJB3YIOT APYTUE CUIepaThl: O3UMbBINA TOPOX, O3UMYIO0 BUKY, AOH-
HUK, YUHY U JIp.

B cTenHoit 1 cyXxocTelmHOoM 30Hax CTpaHbl C KApOOHATHBIMM MOYBa-
MU 0COOEHHO 3(p(PeKTUBHO MPUMEHEHUE B KaueCTBE cuaepara JOHHU-
Ka, OTJIMYAIOIIeToCs BBICOKOU MPOAYKTUBHOCTHIO (10 70 T/ra) naxke Ha
MaJIOTIJIOMOPOIHBIX TTOYBaX. 3ae/iKa ero 3eJIeHON Macchl B YepHO3eM-
HO-COJIOHIIOBbIE KOMILJIEKCHBIE TTOYBBI OOECIIeYMBAECT MEIUOPUPYIO-
Uit 3¢ @EKT 3a CYeT YBEIUYSHUS MOABXKHOCTU KaJIbIIMSI U BBITECHE-
HUS TIOTJIOIIEHHOTO HATPHs.
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JltonuH, TOHHUK U APYTUe cUAepaThl MOXKXHO MCIOJb30BaTh Ha 3¢-
JIeHOe ynoOpeHUe B BUIE CaMOCTOSTENIbHON KyJAbTYPhI (BBIPAIMBAIOT
KaK Mapo3aHMMAIOIIYIO KYJbTypy, T. €. 3aHUMAIOT T10JIe C BECHBI U 3a-
MMaxyuBalOT BO BTOPOIi MOJIOBMHE JieTa), KaK MPOMEXYTOUHYIO TO/ICEB-
HYIO WIN TIOXXHUBHYIO KYJbTYpy (BbIPAlIUBAIOT B ITPOMEXYTKE MEXIY
yOOpKOI OJHOI KYJIbTYPhl U TIOCEBOM JIPYTOIii), a TaKXKe B BUIE YKOC-
HOI Macchl, BBIpALlEHHOW Ha IPYrOM Y4YacTKe B TeUEHUE psAna JeT
(MHOTOJICTHU JIIOTIUH).

Bonrblioe xo3s1iicTBEHHOE 3HAYe€HUE MMEET MoceB KopMoBoro (Oe-
3aJIKAJIOUIHOTO) XEJITOTO JIIOIMHA B 3aHATHIX Mapax ¢ MOCIEAYIOIIUM
JIBYCTOPOHHUM MCITOJIb30BAaHMEM: 3€JICHYI0O MacCy CKalllMBaloT Ha
KOpPM, a CTepHEBbIe OCTaTKU (MJIM OTPOCIIYIO0 OTaBy) 3allaXvMBalOT Ha
ynoOpeHue.

3eneHoe ynoOpeHre Kak BechMa 3(P(MEeKTUBHOE U IeIIeBOEe MECTHOE
CPENCTBO MMeEET 0c000 OOJIBIIOe 3HAUCHHE IS TTIOBBILIEHUS TIJI0J0PO-
IS MaJIOOKYJBTYPEHHBIX TOYB IPU HEAOCTaTKe HaBo3a U APYrux
OpraHMYeCKUX YAOOpEeHUU B XO3SMCTBE WM TPU HEOOXOIMMOCTU
MepeBO3KMU UX Ha JaJIbHUE ToJIs1. PaciipeHue moceBoB CUAEPaTOB I10-
3BOJIUT TaKXXe B OINpeAcIeHHONW Mepe OTpaHUYUTh UCIIOJIb30BaHHUE 3a-
macoB Top(da — HeBOCIOJHSIEMOro (hakTopa peryasiiiuu OMOKIMMaTH-
YeCKMX IPOLIECCOB Ha OKpYXKalIIUX TeppuTopusix. PacumpeHue mac-
MTA00B MPUMEHEHUsI 3eJICHOTO YIOOPEHMST CIEePKUBAIOT CEMEHOBOI-
CTBO 1 OTCYTCTBHE CHCTEM MAallIWH U TEXHOJOTUIA 11 BO3MEIbIBAHUS U
3(p(HEKTUBHOTO HCIIOJIb30BaHUSI CUIEPATOB, IpexXae Bcero 00OOBBIX
pacTeHU C BBICOKOW CIOCOOHOCTBIO K CUMOMOTHMYECKON a30T(UK-
caluu.

DenepanbHoii 1LieNeBoil TporpamMMoil «I1oBbIlIeHUE TIJIOAOPOAMS
nouB Poccum Ha 2002—2005 romwl» IpemycMaTpyUBaeTCsl pacliMpeHNue
IUIOLIAAe ToA cuaepaTaMu 10 4 MJIH ra, 4To oOeCIeUUT MOoJydyeHUe
okoJio 90 MJIH T 3esieHoro ynoopenus. Kpome yno0puTeIpHOro Ha3Ha-
YeHMS CUAEPATHI MO3BOJISIOT YCIIEITHO OOPOTHCS ¢ 3PO3Ueil U 3acoie-
HUEM II0YB, BPEAUTEISIMU U COPHSIKAMM, MOJIydYaTh 9KOJOIMYECKU YU-
CTYIO MPOIYKIINIO.

Konmpoavnoie éonpocol u 3adanus

1. ITepeunciauTe OCHOBHBIE BUIBI OpraHMYECKMX yaoOpeHuii. Yem oOycI0BIeHO MX
3HAYECHUE JUISl TIOBBIIICHUS TUTOJOPOMUST TIOUYBBI U YPOXKAWHOCTH CETbCKOXO3SMCTBEH-
HbIX KyJbTyp? 2. KakoB coCTaB MOACTUIOYHOTO HaBO3a B 3aBUCMMOCTU OT BUIA KUBOT-
HBIX, KOJIMYeCTBa M KadyecTBa KopMma? Kakoe cpemHee comepxkaHue a3ota, (ochopa n
KaJiis B TPAAULIMOHHOM TMOACTUJIOYHOM HaBo3e? 3. Kakue BUIbI MOACTUIKY UCITONb3Y-
IOT ¥ B Y€M COCTOMT 3Ha4Ye€HMEe MOACTWIIKHU JUIsl YBEJMYEHUsI BbIXO/la HABO3a U MOBbBILIE-
HMs ero KayectBa? 4. Kak onpenesuTh KOJUYECTBO MOJIyYaeMOro B XO3siCTBe HaBo3a?
5. Pacckaxure o cocobax XxpaHeHUs HaBo3a. Kakue M3MeHEeHUsI MPOUCXOIAT MPU €ro
xpaHeHUn? 6. KakoBbl 0COOEHHOCTH YCTPOMCTBA HABO3OXPAHWJIUIIA M KUXKECOOPHU-
koB? 7. YTo BBl 3HaeTe O XpaHEHUM HaBO3a B I0JIE, €ro BHeCeHUM U 3azaenke? 8. Kakoe
JIECTBME OKa3bIBaeT HABO3 Ha CBOMCTBA MOYBBI U pacTeHUs1? KakoBbl KO3GbMUIIMEHTHI
HCIIOJIb30BaHUsI pacTeHUsIMU a3ota, (ocdopa u kamus HaBoza? 9. KakoB cocraB Gec-
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MOACTUIOYHOTO (3KMIKOT0) HaBO3a, KaK €ro xpaHsrt u npumeHsiior? 10. KakoBbl cBOIi-
CTBa HABO3HOW XWKM W ITUYBETO ITOMETa, NMPUMEHSEMBIX B KauyecTBEe YIOOpeHMs?
11. Kakue tumnbl Topda Bbl 3HaeTe, KAKOBbl MX arpOXMMUYECKUE XapaKTEPUCTUKHU U
IyTH WCIIOJb30BaHMUS B celIbCcKOM Xxo3siicTBe? 12. Kakue BUIBI TOPMSHBIX KOMITOCTOB
OPUMEHSIIOT 111 ynoopeHunii? Kak ux mpuroToBJIsIIOT, UCIIONb3YIOT U KaKoBa UX a(pdek-
TuBHOCTB? 13. Kakue HeTpagullMOHHBIE OpraHWYECKHE yIOOPEHUsS MOXKHO HMCITOJIb30-
BaThb B CEJbCKOM XO3SIMCTBE M KakKuUe DKOJOTMYECKHE OTPAaHUYCHUS JOJIKHBI BBITIOJ-
HATBCS B cllydyae ux npuMmeHeHusi? 14. Kakue pacTeHusT BO3IEIBIBAIOT B KAYECTBE CUIC-
paroB? KakoBo meiicTBHE 3eJIeHOTO yIoOpeHUsl Ha MOoYBY U pacTteHus1? Kakumu cmoco-
6aMM KCIIOJIB3YIOT JIIOMMH Ha 3ejieHoe ynoopeHue?



7

rmasa | CACTEMA YAOBPEHUSA

7.1. OCHOBHBbIE NPUHLNIMbI NOCTPOEHNSA
CUCTEMbI YOOBPEHUA

7.1.1. MOHATUE O CUCTEME YAOBPEHUA U YPOBHSAX
WHTEHCUBHOCTW TEXHOJNOIMIA

Bricokas apeKTuBHOCTD ynoOpeHul 00ecrieunBaeTCsl TOIbKO TPpU
MPUMEHEHUU UX B OMNpeaesieHHON HaydyHO OOOCHOBaHHON cCHCTeMeE C
YU4eTOM KOHKPETHBIX MOYBEHHO-KIMMATUYECKUX U JaHAIIA(pTHBIX yC-
JIOBUI, OCOOEHHOCTE TMUTAHUSI OTIAEIbHBIX KYJIbTYp U YepedOoBaHMSI
HUX B CEBOOOOPOTE, arpOTeXHUKU, CBOMCTB yIOOPEHUI U MHOTUX JpY-
rux (pakTopoB.

IMon cucmemoit yoobpenus B X03S1CTBE TIOHUMAIOT KOMIUIEKC arpo-
TEXHUYECKUX U OPraHU3alMOHHO-XO3SIUCTBEHHBIX MEPOMPUITUM 10
HauOoJjiee palMOHAIbHOMY, YIOPSIOYEHHOMY MPUMEHEHUIO ymoOpe-
HUU B LEJSX YBEIMYEHUS YPOXKANHOCTU CEIIbCKOXO3SMCTBEHHBIX KYJIb-
TYp, COXpaHEHUSI U TTOBBIIIEHUS TLIOAOPOAUS TTOYBHI.

CucreMa yno0peHusi, Mo CYILECTBY, — COCTaBHAs YacTb pealu3yeMoi
B XO3$ICTBE 30HAJILHOI cucTeMbl 3emienenusi. CucteMmy ynoobpeHus pas-
pabaThIBalOT C YYETOM OMOJOTMYECKOro IMOTEHIMala arpojaHaiadros,
JIMMUTUPYIOLIMX (PaKTOPOB U OTPaHUYEHUI 7151 CeTbCKOXO3SIHCTBEHHOTO
HCMOJIb30BaHUSI 3eMeJIb (BBISIBIIEHHBIX B pe3y/bTaTe MOYBeHHO-IaHAIadh-
THOTO KapTorpadupoBaHUsI, arpOXMMMYECKOTO O0CJIeAOBAaHUSI IIOYB U
MPOBENCHUSI arpo3KOJIOTMUYECKOT0 MOHMTOpUHra). B 3aBucuMocTu OT
YPOBHS MHTEHCU(MUKAIIMUA CETbCKOXO3SMCTBEHHOTO TMPOW3BOJACTBA B
KOHKPETHBIX XO351CTBAX, ONMPEAe/IsIeMOro Npexae Bcero (GPMHaHCOBO-pe-
CYPCHBIM TIOTEHIIMAJIOM CEJIbCKOTO TOBAPOIPOM3BOANTEIS, UCTIOJIb3YIOT
pa3IMYHbIE TEXHOJOTUM BO3IEIbIBAHUS KYJIBTYD.

DKCTeHCHBHbIe TexHOJorun. OpPUEHTUPOBAHBI Ha MCIOJb30BaHUE
€CTeCTBEHHOTIO IIJIOAOPOAMS MOYB 03 MprUMEHEeHMS YIOOpEeHU 1 apy-
TUX CPEACTB XUMM3alUuu. MOTYT KMCIOJIb30BaThCSl JIMIIb HEOOIbIINE
KOJIMYeCTBa MUHEPAIbHBIX YIOOPEHUN 151 YCTpaHEHUs JTUMUTUPYIO-
LIEero IeMCTBUSI HeAOCTaTKa IMUTATeJbHBIX BEIIECTB Ha YpOXKAMHOCTh
CeJIbCKOXO3SIMCTBEHHBIX KYJIbTYD.

Hopmanbhbie TexHosornu. [TpenycMaTpuBaioT Hapsily ¢ MCIOJIb30-
BaHWEM ILJIOJOPOAMsS TOYB U pecypcoB arpoyiaHnmadTa, ICTOUHUKOB
6GMOJIOTMYECKOTrO a30Ta MPOBENCHUE MEPONIPUSITHIA 110 NPEAOTBPALIEHUIO
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Jerpajalyy MOYB M arpojaHamadToB (BCISACTBUE 3pO3UU, Ae(IsLun
WJIY 3aTrpsI3HEHMS), YCTPaHEeHWE ¢ TIOMOIIBI0 XMMUUYECKON MeTMopaliuu 1
MIPUMEHEHNSI OPTaHMYEeCKMX YOOOpPEeHWI JTMMUTHUPYIOIINX YPOKANHOCTD
(akTOpOB — HEOJArONPUSITHON peakilMy Cpebl U HEIOCTaTKa MUTATe/Ib-
HBIX BEILECTB, OCYIIECTBJACHWE MEp MO 3allluTe pacTeHuii oT Haubosee
OIacHbIX 0oJIe3Hel, BpeauTeield M COpHIKOB. MUHeEpaibHbIE YA0OPEHUsI
TSl YaCTUIHOM KOMIIEHCAIINKM BEIHOCA TTUTATEIbHBIX BEIIECTB M3 TIOYBBI C
ypoxkaeM MPUMEHSIOT B 103aX, 00ECIeUNBAIOIINX MX BBICOKYIO OKyTlae-
MOCTb MOJIydaeMOM ITPOIYKIIMEN, TP 3TOM OMOJOTMYECKMI ITOTEHIIMAN
copra peanu3yercst He MeHee yeM Ha 40—50 %.

HHTencuBHble TexHoJormu. lIpemycMaTpuBaloT IOJyYeHUE Kade-
CTBEHHO MPOAYKLMH TIPH ypoxKalHOCTH He MeHee 60—65 % 6uoso-
TMYECKOro MOTEeHIIMAIa COpTa 3a CUET He TOJbKO IMPUPOIHBIX M TEXHU-
YeCKUX PECypcoB, HO U KOMITEHCALIMM BbIHOCA MUTATEJbHBIX BEIlIECTB
U3 TOYBBI C ypoxXXaeM IyTeM MPUMEHEHMSI COOTBETCTBYIOLIMX KOJU-
YecTB ya0OpeHUli, a TaKXKe OCYIIECTBAEHUSI Mep OOphObI ¢ Haubosee
OITACHBIMU OOJIC3HSIMU, BPEAUTENISIMA M COPHSKAMM TIPH BBICOKOM
OKYMaeMOCTU MPOU3BOJICTBEHHBIX PECYPCOB.

BbicoKouHTEeHCHBHBIE (BBICOKHE) TEXHOJOrMM. PaccuuTaHbl Ha pea-
JIN3aLIMI0 OMOJIOTMYECKOTO MOTEHIIMAIa COpTa MO YpOXKAaWHOCTU MPU
BBICOKOM KadecTBe MPOAYKIIMU He MeHee yeM Ha 80—85 % 3a cueT uc-
MMOJIb30BaHMS KOMILIEKCA BCEX arpoTeXHUYECKUX, OMOJOTUYECKUX U
XUMHUYECKHUX Mep IO 3alllTe PpacTeHUN M TOJHOIO OOECIeYeHMS T0-
TPEOHOCTU PaCTeHUI B 3JeMEHTaxX MUTAHUS IJIs1 JOCTYDKEHUS TUTaHU-
pyeMoit ypoxXaiiHOCTHU 3a CUET yIoOpeHuId MPY SKOHOMUYECKOU peHTa-
OCJILHOCTU 1 9KOJIOTMYECKON 0e30MacHOCTU UX MpuMeHeHus. TexHo-
JIOTUM TaKOTO YPOBHS IMpeayCMaTpPUBAIOT UCMOJb30BAaHUE HOBEMIIIETO
KOMILJIEKCa MalllMH U peaau3aliiio BceX JOCTUKEHUM HayYHO-TeXHU-
YeCcKOro mporpecca.

CoOOTBETCTBEHHO U pa3pabaTbiBaeMble CUCTEMbI YIOOPEHUSI B XO-
3SICTBE MOTYT pellaTh pa3JdyHble 3alauyld B 3aBUCHUMOCTH OT YPOBHSI
WHTEHCUMUKALIUU TTPOU3BOMICTBA.

O4eBUIHO, YTO YPOBEHb TEXHOJOTUI BO3IENBIBAHUS KYJIbTYP B 3HA-
YUTEIBHON Mepe 3aBUCUT OT 3KOHOMUYECKUX BO3MOXHOCTEM 1 TEXHU-
YeCKO OCHAIleHHOCTH CeJIbCKMX ToBapoIlipousBoauTeneii. Habop
yIoOpeHuit IS CIelMaIu3upOBaHHBIX CEBOOOOPOTOB M OTHEIbHBIX
KYJIBTYP B XO3SIMCTBaX MOXET OBITh CHIbHO auddeperHponad. Ilep-
BOOUEpEIHOU 3aJaueil pa3pabOTKy CUCTEM yIOOpPEHMUSs SIBJISIETCS Mak-
cuMalibHas OTJaya OT BKJIaJbIBa€MbIX CPEACTB 3a CUET Haubosiee palu-
OHAJIBLHOTO MX pacIpeleeHus] ¢ YYEeTOM 3HAYMMOCTHU ITOJydaeMoit
MPOAYKIIMU JJIs1 BHYTPUXO3SIMCTBEHHOTO MOTPeOJeHNsSI U pealu3aluu
Ha BHellIHeM pbiHKe. [Tpu 3ToM nmpoduaupyoliyie crieuraau3upoBaH-
Hble CEBOOOOPOTHI U BeyIIME KYJbTYPbl MOTYT OO€CIIeUnBaThCs ya00-
PEeHUSMU TI0 TOTPEOHOCTH IS IMOJYYSHUS] MaKCMMAaJbHOTO BBIXOAA
MPOAYKIIMM TIPY 3aJaHHOM YPOBHE OKYIMAeMOCTH U MPHUOBLIU, a APY-
TUe — BO3AEJIBIBATHCS TP OTPAaHWYCHHOM NPUMEHEHMHU YIOOpeHMIt
WA TOJBKO MCIOJIb30BaTh UX ITOCIICICHCTBUIE.
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B HaGope 6a30BBIX TEXHOJIOTUIA IPOU3BOICTBA OTAEIbHBIX BUIOB
MPOAYKIIMY PACTEHUEBOJACTBA colepkaTcsl OJOKU yIOOpeHUsI COOT-
BETCTBYIOIINX KYJbTYP IJISI MOJYyUYeHUS OMpeaeIeHHOTO YPOBHS ypo-
KaWHOCTU M BBICOKOTO KaudecTBa ToBapHOM Tmpoaykuuu. Kpome
TOTO, MPEAYCMOTPEHBI TEXHOJOTMYeCcKue aganTepbl MPUMEHEHUS
ynoOpeHU ¢ yueToOM KOHKPETHBIX YCJIOBUI MPOM3BOACTBA U IPU-
POIHBIX PEeCypcoB arpojiaHiama@ToB, peajlbHOW MaTepualbHO-TEX-
HU4YecKol 0a3bl, (GMHAHCOBBIX, TPYIOBbIX, DHEPTETUUECKUX U KO-
JIoTnyeckux orpaHnndyeHuii. [lomumo sroro misg BkiaoyeHus B Oene-
PaJIbHBIN PETUCTP TEXHOJOTUI MPOU3BOACTBA MPOAYKIIMM PACTEHU-
€BOJCTBa pa3paboTaH TEXHOJOTMUYECKMIA MEXOTpaceBOW agamnTep
«Cucrema ymoopeHusi». OH mpeaHasHaueH JJIsI BLIOOpa ONTUMAIlb-
HBIX TE€XHOJIOTMYECKUX CXEM U MPOILIECCOB MCMOJb30BAHUS MMHE-
pPaJIbHBIX, OPTAHWYECKUX YAOOpPEHUN M XMMHUUYECKMX MEJIMOPAHTOB
MMPUMEHUTEbHO K KOHKPETHBIM KaTeTOpusIM arpoJiaHaimagToB, UC-
XO/ISI U3 arpo3KOJOTruYeCcKux TpeOOBaHUM M 3KOHOMHOIO Pacxoio0-
BaHUSI PECYPCOB.

B coBpeMeHHBIX YCJIOBUSIX CTaHOBJIEHUSI HOBBIX 3€MEJIbHbBIX, Pbl-
HOYHBIX OTHOLLIEHUI B CEJIbCKOM X031 CTBE U pa3HOOOpa3ust (opM Xo-
3CTBOBAHUS IIPU MHOTOYKJIAAHOM 5KOHOMMKE Ha II€PBBIA IUIaH IIPU
pa3paboTKe CUCTEMBI YIOOPEHMS BBIXOJUT OLIEHKA COCTOSIHUS U TIepC-
MEKTUB Pa3BUTHS MPOU3BOICTBA U €ro ClieUIN3alluu, (PMHAHCOBBIX
BO3MOXHOCTEeH (KpPeaIuTOB, MHBECTULIMI U APYTUX KaIUTAIOBIOXE-
HUI1, OCHOBHBIX (DOHIOB 1 OOOPOTHBIX CPEACTB), MaTepUaIbHO-TEXHM -
YeCcKoi 06a3bl U TEXHUYECKOTO 00CTYKMBAHUS, HAUIMYUS U KBaIU(pUKa-
MU paboueil CUJbl, MOTPeOUTEIBLCKOIO CIlpoca, 00beMOB M 1IeH pea-
JIM3allUM U UX U3MEHEHUSI B IOJTOCPOYHOM ILUIaHe U B OamKaiiiei
nepcriekTuBe. Jlajee OCHOBHBIMM B3aUMOCBSI3aHHBIMU 3BEHbSIMU TIPU
pa3paboTKe CUCTEMBI YIOOPEHMS B XO3SIMCTBE SIBJISIOTCS

aHaJu3 pe3yJbTaTOB U MEPCIEeKTUB XO3SIMCTBEHHON IeSITeIbHOCTU
CEJIbCKOXO3SMCTBEHHOIO TNPEeANpUITUAS (MPOU3BOACTBEHHAS CHelUa-
Ju3anus, pakTUYecKue M TJIaHWpYyeMble TOKa3aTeand BbIXOAAa TOBap-
HOM MNpOAYKLMU, YPOXKANHOCTU KYJIbTYpP, CTPYKTypa CEIbCKOXO03SM-
CTBEHHBIX YTOIMIA U TTOCEBHBIX IUIOIIAAEH, CEBOOOOPOTHI U UX CHElMa-
JIM3alMsl, COpTa BO3AEJIBIBAEMBIX KYJIbTYpP IO NPOJYKTUBHOCTH, YCTOW-
YMBOCTM K CTPECCOBBIM YCJIOBUSM, OOJIE3HSIM W IOPaXe€HUIO
BpEIUTEISIMU, TIO0 CPOKaM IoceBa U yOOpKU ypoxasi U T. 11.);

OlIEHKA KJIMMATWYECKUX U MOUYBEHHBIX YCIOBUIA, YPOBHS MOTEHIIN-
aJibHOTO 1 3((HEKTUBHOIO TJIOAOPOAUS TOYB XO3SUCTBA MO JaHHBIM
IMOYBEHHO-arpOXUMUUECKOTO 00CIeq0BaHUS, OMOJIOTUYECKOrO MOTEeH-
1maja arpojaHamadTa U arpod3KOJOrMYecKruX TUIIOB (KaTeropuii 3e-
MeJlb) MO MX MPUTOAHOCTU K BO3JEIBIBAHUIO CEIbCKOXO3SIMCTBEHHBIX
KyJbTYp, OINpeaeeHrue MPUPOIHBIX (haKTOPOB, JUMUTUPYIOIIUX POCT
YPOXalHOCTU, a TaKXke MOCIeN0BATEIbHOCTH UX YCTPAHEHUS C TTIOMO-
IIbIO0 ArpOTEXHUYECKUX, MEIMOPATUBHBIX U arpoXMMUYECKUX MeEpO-
MpUATUI;

BbIOOp YPOBHSI MHTEHCU(MUKAIIMU 0a30BbIX TEXHOJIOTUIN MTPOU3BOI-
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CTBa OTIEbHBIX BUOB CEJIbCKOXO3SMICTBEHHOU MPOAYKIIMU 1 UX anarn-
Taus (C y4eToM MPUPOJHOTO U BO3MOXHOI0 MaTepuaabHO-TEXHUYEC-
KOI'0 U pecypcHOro obecrieueHus1) K (hopMaM X031CTBOBaHUS U Opra-
HU3aLMK TTPOM3BOJICTBA;

arpo’KOHOMUWYECKUI aHaINU3 UTOTOB MPEAILEeCTBYIONIETO UCIOb30-
BaHUS yIOOPEHUI B XO3SIMCTBE MPU CIOXUBIIUXCS CUCTEME 3eMiie/ie-
JIUSL U YPOBHE arpoTeXHUKHU, OLIEHKA COCTOSIHUSI U TIEPCIEKTHUB pa3BU-
TUSI MaTepUAIbHO-TEXHUYECKON 0a3bl XMMM3allMu, BbIOOp OpraHu3a-
LIMOHHBIX (DOPM arpoOXMMHUYECKOrOo OOCIYy>KMBAHUS, MPOBENCHUS XU-
MUYECKOM MEeTMOpaIIMU TTOYB (M3BECTKOBAHUS WM TMIICOBAHUS);

TUIAHUPOBAHUE MEPONPUITHIM 1O MaKCUMaJIbHOMY HAaKOIUJIEHUIO
HaBO3a, 3aroToBKe Topda, MPUTOTOBJIECHUIO Pa3IUYHbIX KOMIOCTOB U
JIPYTUX OPraHUYeCKUX yIOOpPEHUI, TPaBUJIbHOMY UX XPAaHEHUIO U UC-
MOJIb30BAHUIO;

olnpeaeaeHrne NoTPeOHOCTU B MUHEPAJIbHBIX YIOOpeHUSIX (BKJIIOUast
MUKPOYA0OpEeHUs1), UCXOAS U3 PealbHbIX 9KOHOMUYECKUX BO3MOXKHOC-
Teil XO3s1iCTBa U 1LIeH Ha yI0OpeHUs U MOCTaBISIEeMOTO aCCOPTUMEHTA,
TUIAHUPYEMOTO MPOU3BOACTBA CEJbCKOXO3SIMCTBEHHOW MPOAYKIIUM U
ee peau3aluiu;

obecrieueHre CBOEBPEMEHHOM MTOCTAaBKU YIOOPEHUII C TOProOBBIX
0a3, NMPaBUJIbHOIO UX XpaHEHMSI, HAaMOoJiee TTOJTHOU MEXaHU3alUuU BCEeX
paboT Mo MOArOTOBKE U BHECEHUIO YIOOPEHUI B COOTBETCTBUY C MPU-
HSITOU TEXHOJIOTUEN BO3IEIBIBAHUS KYJIBTYD;

TeCHas yBsi3Ka BCEX MEPOIPUSATUI MO MPUMEHEHMIO YAOOpEHU ¢
o01Iel OpraHU3alMOHHO-XO3SIMCTBEHHOW AeATeIbHOCTBIO MPEeATpHUs-
THSI.

CucreMa yaoOpeHMsT B XO3IUCTBE MPEACTABISIET COOON reHepasb-
HYIO CXeMY OpraHU3allMOHHO-XO3SICTBEHHBIX MEPOIIPUSITUIA Ha OIpe-
JIeJIEHHBIN CPOK (B COOTBETCTBUMU C NEPCHEKTUBHBIMU TJIAHAMU Pa3BU-
THUSI XO3SICTBA), KOTOpasi KOHKPETU3UPYETCS B CUCTEME yI0OpeHUs B
CceBOOOOPOTax M B FOJOBBIX IJIaHAX MPUMEHEHUS YIOOPEHU

Cucmema ydobpenus 6 ceo060pome — 3TO0 MHOTOJICTHUM TIJIaH TIPH-
MEHEHUS yAOOpeHUil B CeBOOOOPOTE C YYETOM ILIOAOPOIMS MOYBHI,
OMOJIOTMYECKMX OCOOEHHOCTEM pacTeHUIl, cocTaBa U CBOICTB yao0Ope-
HUI, COCTaBJISIEMbId Ha MOJHYIO POTALIMIO KaXIOTro ceBOOOOpOTa XO-
3siicTBa. Ilpu ero pa3paborke HEOOXOAMMO OMNpPEAeIUTh IPaBUIbLHOE
COOTHOIIIEHUE MEXIY OTAeJbHBIMU BUIaMU U (hopMaMU YyIOOPEHUIA,
YCTAaHOBUTb ONTUMAJIbHBIE O3Bl U CIIOCOOBI MPUMEHEHUSI OpraHuYec-
KHUX U MUHEPAIbHBIX YIOOPEHUI B 3aBUCUMOCTH OT OCOOCHHOCTEH K-
TaHUSI paCTeHUU 1 UX YepeloBaHUSI B CEBOOOOPOTE, MOUYBEHHO-KJIMMa-
TUYECKUX U IPYTUX YCIOBUIA.

ITockonbky cuctemMa ynoOpeHus B XO3SMCTBE U CEBOOOOPOTE pac-
CUMTaHA Ha JJIMTEJIbHBIN NTEPUOI U YUUTHIBAET TOJIBKO OOIIINI YPOBEHD
TUIOJOPOMST TTOYBBI Ha BCEU IUIOLIAAM CEeBOOOOpPOTA, €XEroJHO CO-
CTaBJISIOTCS 20008ble NAAHbI NPUMeHeHUs ydoopeHuil. B HUX yKa3bIBalOT
103bl (YTOYHEHHBIE COIJIACHO JAHHBIM ITOCAEAHETO arpoOXMMHUYECKOIO
o0cJiemoBaHUS MOYB IJISI KaXI0ro OTAEIbHO 00pabaThiBa€MOIo y4acT-
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Ka), opMbI, CPOKM U CIIOCOOBI BHECEHUS YIOOPEHUII 110/ OTIe/IbHbIE
KYJbTYypbl ceBooOopoTa. IIpu HEoOXOAMMOCTH BHOCST KOPPEKTUBBI
BCJIEICTBME BO3MOXHOTO M3MEHEHHUSI YepedoBaHUSI KYJIbTyp, YPOBHS
ypoxXaeB MO rojaM W IPOrHo3a MOTOAHBIX YCA0oBUI. ['0f0BbIE TIaHbI
Cly>XaT JTOKYMEHTAJIbHOW OCHOBOM JUISI TTPaKTUUYECKOTO ITPOBEIAEHUSI
BCceX paboT MO NMPUMEHEHUI0 OpraHMYeCKMX 1 MUHEpaJIbHBIX yao0pe-
HUW.

CoracHO romoBOMy IIJIaHY PACCUUTHIBAIOT MOTPEOHOCTD B yA0Ope-
HUSIX 110 CPOKaM UX NMPUMEHEHUS, pa3pabaTbiBAlOT TEXHOJIOTUIO BHECE-
HUS U IPUHUMAIOT OPraHU3allMOHHbBIE PELIEHUS.

IIpu pa3zpaboTke cucTeMbl YIOOpEeHHUSI B C€BOOOOPOTE HEOOXOIUMO
y4ecTb Bc€ MHOroo0Opasue MpPUPOIHBIX, arPOTEXHUUYECKUX, OpraHn3a-
LIMOHHO-2KOHOMUYECKUX U IPYTUX YCIAOBUI, OT KOTOPBIX 3aBUCUT 3(]-
(EeKTUBHOCTb YA0OpEHUIA.

st mpaBuiibHOTO AUMEOEPEHLIMPOBAHHOIO MPUMEHEHUST yaoope-
HUM BaXKHOE 3HAUYEHME UMeEET MOYBEHHO-aIrpOXMMUYECKoe 00cea0Ba-
HUE C LeJIbl0 ONpeAe/IeHUS] peaKllUU MOYBbI U COAEPXKAHUS B HEll MOI-
BUXKHBIX (DOPM MUTATENbHBIX BEILLIECTB, B TOM YMCJIe MUKPORJEMEHTOB.
PesynbTaThl arpoxumMuueckoro o0cjieqoBaHUSI BBISIBUIM CYILIECTBEH-
Hbl€ pa3iuyus B YPOBHE O0OECNEYEHHOCTH IMOYB Hallleil CTpaHbl MOMI-
BWXXHBIMHU (pOpMaMy MUTATEIbHBIX 2JieMeHTOB. [1o ypoBHIO 1mioaopo-
U1 U COMEPKAHUIO MOJBUXKHBIX MUTATEJbHBIX BEIIECTB 3HAYMTEIBHO
pa3INYaOTCs U MOYBBI OTIEIbHBIX MMOJIEW XO3SINCTB.

IIpu pa3paborke cucteMbl YAOOpPEHHUSI HUCIOJb3YIOT CpPeaHEB3BE-
IIEHHbIE MOKa3aTeJu OOECIEeUYEHHOCTH TOYB MOJiell CceBOOOOpoTa, a
pa3auyus B coAepXXaHUU MOJABUXHBIX (DOPM MUTATEIbHBIX 3JIEMEHTOB
O KaXXI0My 00pabaThIBaeMOMY YUACTKY YUYUTHIBAIOT IIPU COCTaBIEHUU
TrOJOBBIX TJIAHOB NMPUMEHEHUs yaoopeHuii. BaxkHO Takxke y4uUTHIBaTh
O0IIIYI0 OKYJIBTYPEHHOCTh TOUBBI U CTEIEeHb MPEAIIeCTBYIOLIEH y100-
peHHOCTH ToJs1. Ha 70CTaTOUHO OKYJBTYPEHHBIX U XOPOILIO YI00OpsIB-
LIMXCS TTOYBAX 103bl OPTaHWYECKUX U MUHEPATIbHBIX YI0OpEHUI MOTYT
OBITh CHIKEHBI.

Cucremy ynoOpeHUsI pa3pabaThIBalOT M OCYIIECTBISIIOT B TECHOM
B3aMMOCBSI3U CO BCEM KOMILJIEKCOM TEXHOJOTMYECKMX IPUEMOB IO
BO3/EJILIBAHUIO CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp, BXOASIIMX B COCTaB
ceBoobopoTra. OcoOEHHOCTU BO3MEJBIBAHUSI U CITIOCOO ITOCeBa OTHCIb-
HBIX KYJBTYp TaKXKe OKa3bIBalOT BJIUSIHME HA CPOKU U CIOCOOBI BHECE-
HUS ynoOpeHuii. B yClIOBUSIX MHTEHCUBHBIX TEXHOJIOTUI BO3/e/bIBa-
HUS KYJbTYp BO3pacTaeT poJib CTPOroro CoOJII0IeHUS] TEXHOJOrnyec-
KOW JUCLUIUIMHBI, arpOTeXHUYECKUX TPeOOBaHUN U IKOJOTUUYECKUX
OrPaHUYECHU.

Bricokuii ypoBeHb arpoTeXHUKHW, HauMHasi ¢ 00OpabOTKM MOYBHI U
MOJArOTOBKY KOHIUIIMOHHOTO ITOCEBHOTO MaTepuaa 10 yoopKu, — He-
obxoauMoe yciaoBue 3¢ (HEKTUBHOIO UCIIOJIb30BaHMUSI PACTEHUSIMU 1~
TaTeJbHBIX 3JIEMEHTOB U3 TTIOUYBBI U yIOOPEHUIA.

Pacnpenenenue ynoOpeHMii 10 IIOJISIM C€BOOOOPOTa BO MHOIOM 3a-
BUCUT OT XO3SIMCTBEHHOTO, 3KOHOMWYECKOTO W arpoTeXHUYECKOro
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3HAYEHMST KaXIOi KyJIbTyphl, €€ MecTa B CEBOOOOpOTe, XapakTepa
yIOOPEHHOCTU TPEeAIIeCTBEHHUKOB, TEXHOJIOTUM BO3/EJIbIBAHUS, CTe-
MEeHU OKYJIbTYPEHHOCTU MOYB OTAEIbHBIX MOJIei, 0COOEHHOCTe MuTa-
HUSI U yIOOPEHUS KYJIbTYP.

7.1.2. NOYBEHHO-KIIMMATUYECKWNE N NAHAWA®THbIE
ycnosusi NIPMUMEHEHUS YOOBEPEHUN

Paznmuns B TOYBEHHOM TTOKPOBE M KIIMMATUIECKUX YCIOBHUAX Ha-
el CTpaHbI MPeAONPeaeIaioT HEONMHAKOBYIO (G PEeKTUBHOCTD TTPH-
MEHEHMST yIOOpEeHUI 110 TOUYBEHHO-KIIMMAaTHISCKIUM 30HaM. [elicTBre
MOJIHOTO MUHEPAJILHOro YA0OpeHUs U HaBO3a Ha ypoxKail CelbCKOXO-
3SIMCTBEHHBIX KYJIBTYP YMEHBIIIAETCS ¢ CeBepO-3ariaga Ha I0ro-BOCTOK B
€BpOIIECHCKON YaCTH CTPpAaHbI U C BOCTOKA Ha 3amal — B a3MaTCKOM Jac-
TH. DTO B TIEPBYIO OUYEPElb CBA3AHO C U3MEHEHUSIMM YPOBHS MOTEHIIM-
aJIbHOTO TUIOJOPOAMS TTOYB M BJIaroo0ecreyeHHOCTH.

ITo xapakrepy yBIaXXHEHUS TaeKHO-JIECHAsI U JIyTOBO-JIeCHAsI 30HBI
(IepHOBO-IIOA30JIMCTHIE IIOYBbBI) — BAAXHBIE, JiecocTenHas (cephle
JIECHBIE, OTTOA30JICHHBIC, BEIIEIOUYCHHBIC I TUITUYHEBIC YePHO3EMBI) —
TTOJTyBIaXKHasl; cTelmHas (OOBIKHOBEHHBIC M IOXKHBIE YEPHO3EMBI) —
MTOJTY3acyIUINBasl; CyXOCTelHas (TeMHO-KaIlllTaHOBBIE M KaIlITAHOBBIC
TTOYBHI) — 3aCyIIJIMBAsT, MOJMYITYCTBIHHAS W ITyCTBIHHAS (CBETJIO-KAIll-
TaHOBBIE W OypEIC TTIOYBHI) — OYEeHB 3aCYIUINBEIC. TOJBKO TaeKHO-JIeC-
Hasl, TYTOBO-JIECHAsI M JIECOCTEITHAS 30HbI CTPaHbl UMEIOT OJIArOTIPHUST-
HbI€ YCJIOBMSI OOECIIEYEHHOCTH TEIJIOM M BJIaroil mis OOJBIIMHCTBA
MOJIEBBIX CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. B oOCTambHBIX pernoHax
MPOSBIISETCS MO0 AePUIIMT TeIia MpU HETOCTaTOYHOM JUTUTEIbHOCTH
BereTalMoHHOro repuonaa (ceBepHble paitoHbl, Cudbups), 1160 Hemo-
CTaTOK BJIard (F0XHBIE 1 FOT0-BOCTOUYHBIE PAaliOHBI).

Hawnbonee BbicOKOe U cTabWIbHOE ASHCTBHE YIOOPEHUI Ha ypoKaii
HaOJI0JaeTCsT TIPU JOCTAaTOYHOM €CTeCTBEHHOM VYBIAXXHEHUM W TIPU
opoleHuu. B aTux ycioBusx 1ejiecoodpasHo MpUMEHSITh 0ojiee BhICO-
Kue 1036l yooopenuii. I1pu HemocTaTke Biaru 3¢p¢GeKTUBHOCTh MUHE-
pPaTbHBIX ¥ OPTAaHNYECKNX YIOOPEHMI CHIKACTCSI.

A3OTHBIC YIOOPEHMST UTPAIOT BEAYIIYIO POJIb B OBBLIIIICHUH YPOKast
Ha JePHOBO-TION30JUCTBIX, CEPHIX JIECHBIX MOYBAX, OMOM30JEHHBIX U
BBIILIECJIOUEHHBIX YepHO3eMax B Ta€XKHO-JIECHOM, JTYTOBO-JIECHOM U Jie-
COCTEITHO 30HaX, a TaKxKe Ha MeHee TYMYyCHPOBAaHHBIX TTOUBAX FOXKHBIX
30H CTpaHbl, 0COOEHHO TIPY OPOIIEHHH.

DochopHbie ynodpeHus: Hanbonee 3(pPeKTUBHBI HA YePHO3EMHBIX
U TEMHO-KaIlITaHOBBIX ITOYBaX, OHM ITOJOXUTEJIBHO BIUSIIOT Ha YpO-
>Kaif TP BHECEHUH a30THBIX YIOOpEeHWI 1 Ha APYTUX ITOYBAX.

KanmitHbeie ymoOpeHNs NMEIOT pellaolnee 3HaYeHe Ha TOP(HSIHBIX
1 OeIHBIX KaJleM MWHEpaJbHBIX ITOYBAaX JIETKOTO TpaHyJIOMETpUIec-
Koro coctaBa. Ha 0ojiee Gorarbix KajJueM KalllTAaHOBBIX MOYBAaX OHU
9((HEKTUBHBI TOJIBKO Ha (pOHE a30THBIX U (hOCHOPHBIX YIOOPEHUIA.
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IIpu BHeceHUM ymoOpeHMIA pacTeHMsT 0ojiee IKOHOMHO M IPOIYK-
TUBHO MCHOJIb3YIOT BJIary, CrjaxKuBaeTcsl OTpULIATeIbHOE IEUCTBUE 3a-
cyxu. OpolreHue odecrneyrnBaeT JyUIlue YCIOBUS A1 YCBOCHMS pacTe-
HUSIMM MTUTATEIbHBIX BEIIECTB YIOOPEHU 1 TTOUBHI.

st moBbiieHUsT 3h(PEeKTUBHOCTU YIOOPEHUH B 3aCYIILTUBBIX FOXKHBIX
U I0r0-BOCTOUHBIX paiioHax CTpaHbl HEOOXOAMMO MPUHUMATL BCE MEPhI
JIJISI MAKCUMAJIbHOTO HAKOTLIEHMSI M COXpaHEeHUsI BJIard B TTIOYBE: CHEro3a-
JIEp>KaHWE, COOTBETCTBYIOIIME MPUEMbl 00pabOTKM MOYBBI U yXO/Ia 3a pac-
TEHUSIMUA U T. 1. 3eCh 0COOEHHO BaXHO BHOCUTH (POCHOPHO-KANINITHBIE
yI0OpeHHUsI ¢ OCEHU MO IIyOOKYI0 00pabOoTKy, YTOOBI OHU pa3MeIaINCh
B OoJiee BIIAXXHOM, MEHee ITepechIXalolleM cJioe MouBbl. IIpu Meskoii 3a-
Jeike 3(p(eKTUBHOCTD YIOOPEHU B 3aCYIIIMBBIX paiioHaX (MJIM B 3aCyII-
JIVBBIE TOIBI B paiioHax ¢ JOCTATOUHOI BJIAaroo0ecIieYeHHOCThIO) CHIKA-
€Tcsl 0COOEHHO PEe3KO, a BHECEHME yIOOpeHUl B OAKOPMKY TeM Oosiee
JlaeT He3HAYMTeJIbHbIN 3¢ dekT. Ha mepeyBiakHeHHbIX MOYBaX B paiioHax
¢ OOJIBLLIMM KOJIMYECTBOM OCaIKOB B OCEHHE-3UMHMII Tepro Jierkopa-
CTBOPUMBbIE a30THBIE (Ha JIETKUX TTOYBAX U KaJIMIHbBIE) YI0OpPEeHUsT BO U3-
OexxaHue BbIMBIBAHMSI MUTATENbHBIX BEIIECTB JIy4Ille BHOCUTD TIepeN Mo-
CEBOM BECHOI1, a UHOTJA U B OJKOPMKHU.

CucreMa ymoOpeHHUsT B XO3SHCTBax, CEBOOOOPOTAX M OTIAEIbHBIX
KYJABTYp TIpY aianTUBHO-JTaHAIIADTHBIX CUCTeMaX 3eMJIenesus Tpeoy-
€T yyeTa He TOJIbKO XapaKTePHBIX 30HAJbHBIX IMTOYBEHHO-KJIMMATHUEC-
KHX YCJIOBUI, OHA pa3pabaThiBaeTCsl MPUMEHUTEIBLHO K arpo3KOJIoTH-
YECKUM KaTeTOPUSIM 3eMeJIb, BBIIEASIEMBIX 10 KPUTEPUSIM UX ITPUTO/I-
HOCTU ISl pa3MEIlEeHUsI CeBOOOOPOTOB U BO3JEbIBAHUS CEIBCKOXO-
3SIMCTBEHHBIX KyJbTYp (0€3 OrpaHWYEeHW WJIM C OTpaHUYEHUSIMM).
IIpy 5TOM yUMTHIBAIOT OCOOEHHOCTM TEXHOJOIMU IPOU3BOACTBA U
MpUMEHEHUsI yI0OpeHUil B 3aBUCUMOCTU OT pejibedha U MOYBEHHOrO
MOKPOBa TEPPUTOPUHU (IpEeHUPOBAHHBIE TIJIOCKKUE PaBHUHBI C aBTOMOP-
(HBIMU 30HAJIBHBIMU TTOYBAMU, 3PO3UOHHbBIE JaHAIIA(MTH CO CKIOHO-
BBIMU 3eMJISIMU, TIepEYBIa)KHEHHBIC, CIMTHBIE 1 COJIOHLIOBBIC 3€MJIU 1
IIp.) ¥ UHTEHCUBHOCTh TIPOSIBJICHUS JIMMUTUPYIOIIUX (haKTOPOB.

I1pu BeIOOpPE BUOOB 1 (DOpM YIOOPEHUI, YCTAHOBJICHUM 103 U CIIO-
co0OB MX BHECEHUS 00s3aTEIbHO YUYMTHIBAIOT JIAaHAIIAMDTHBIE OCOOEH-
HOCTU TEPPUTOPMH, IMOYBEHHOIO IMOKPOBA, COAEp:KaHUE IMOIBUKHBIX
MUTATEJbHBIX BEIIECTB B [IOYBAX, X I'PAHYJIOMETPUUYECKHUI COCTaB, MO-
[JIOTUTENIBHYIO CIIOCOOHOCTD, peaklnio U 0y(pepHOCTh, 3aCOJEHHOCTb,
CMBITOCTb U 3POAUPOBAHHOCTD.

Ha xucibIx 1epHOBO-TIOA30JUCTBIX TTOYBAX, OEAHBIX OPraHUYECKHUM
BEIIECTBOM U 3J€MEHTAaMU TUTAHUSI, HEOOXOAMMbI U3BECTKOBaHUE U
BBICOKME 103bl OPTaHWYECKUX U MUHEpaJbHBIX Y100peHUil, 0COOEHHO
a30THbIX. COJIOHIIOBBIE MOYBBI C BHICOKOM J0JIeit HATpUsl CPeau IMOIJIo-
IIEHHBIX KATUOHOB HEOOXOAWMO TUIICOBATh.

Jlyamuit 3¢peKT Ha KUCIBIX J€PHOBO-MOA30JMCTHIX IOYBAX MOTYT
JaBaTh (PU3UOJOTUYECKH IIEJTOUHBIC a30THBIE YIOOPEHUS 1 1IEJTOUHbBIE
¢dopMbl pochOpPHBIX, 3AECh MOXHO C YCIIEXOM IIPUMEHSITH TpyIHOpPa-
cTBOpUMBIe (hopMBI pocopHBIX yaoopeHuii. Ha moyBax ¢ HEUTpaib-
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HOM M IIEJOYHOM peaklueil MpUMEHMMbI (PM3UOJOTMYECKN KUCIIbIe
a30THBIC YIOOpeHUsl, a UCmnojb3oBaHue (POCHOPUTHON MYKU LEIeCo-
00pa3HO TOJIBKO B COCTaBE KOMITOCTOB.

CylllecTBEHHOe 3HaueHUe ISl TIepedBUXKEHUsI MUTaTeJbHbIX Be-
LIEeCTB yAOOpeHMIA, UX TIOMIOLICHUSI W 3aKpeIUIeHUs] B MOYBE MMEET
rpaHyJIOMETPUUYECKUI COCTaB TMOYBbI. JIerkue MouBbl OTIMYAIOTCS HE
TOJIbKO MEHBIIUM MOTEHIMAJTbHBIM TLJIOAOPOAMEeM, HO U HU3KOM IMO-
IJIOTUTENIbHOM U Oy(depHOIl CITOCOOHOCTBIO. DTO HYXHO YYUTHIBATh
IpH OIlpeleieHuU 103 U (OopM yIoOpeHMIA, CpOKa BHECEHMSI U CIIOCO-
0a ux 3aaenku. Ha mecyaHbIx U cymecyaHbIX MOJA30JUCThHIX MTOYBAX U3
KaJIMHHBIX yI00peHUi 0cOOeHHO 3((EKTUBHBI KAJIMITHO-MarHe3uajb-
HbIE COJIM, U3 a30THBIX — LI€J1€CO00Pa3HO MPUMEHATh AMMOHUIHBIE (B
HEWTpaau30BaHHOK (opMe) ymoOpeHusl, a30T KOTOPHIX MEHbIIIE BbI-
MBIBA€TCSl U3 TTOYBHI.

BecbMa cyliecTBeHHbIE pa3uuMs B peKMMe OMOTeHHBIX 2JIEMEHTOB
(1, ciaemoBaTeIbHO, B TTOTPEOHOCTU, MPUMEHEHUU U 3((HEKTUBHOCTU
yIoOpeHuii) MPOSIBJISIIOTCS Ha pa3HBIX 3JIEMEHTaxX pejbeda, 0COOeHHO
Ha CKJIOHAX pa3jMYHOro mpoduss, ykKjioHa U 3Kcno3uuuu. CKIOHO-
BbI€ 3eMJIM IOXKHOW 3KCIMO3ULMU Jy4llle MPOrpeBaroTCsl, HO UX MOYBbI
OOBIYHO HMMEIOT MEHBIIYI0 MOIIHOCTb T'YMYCOBOTO TOPM30HTa IpU
0oJIbIlIEl A MTHTEHCUBHOCTH MPOLIECCOB MUHEPATU3ALMU OPTAHUUYECKOTO
BELIECTBA U PPOAMPOBAHHOCTH, YEM Ha CKJIOHAX CEBEPHOW 3KCIO3M-
uuu. Ha X010IHBIX CEBEPHBIX CKJIOHAX CUJIbHEE MTPOSBIISETCS MOAKUC-
JIEHUE TOYB.

IToTpeGHOCTD B a30THBIX YIOOPEHUSIX [IJIs1 KYJIBTYP, BO3IEIbIBAEMbIX
Ha CKJIOHOBBIX 3eMJISIX, BO3pacTaeT C YBEJUUCHUEM CTEIeHU CMBITOCTU
Y 3POAUPOBAHHOCTU TOYB, B TO XK€ BpeMsl 3[1eCh CUJIbHEE MPOSIBIISIETCS
OIMaCHOCTb MOTeph a30Ta (M APYyrux MUTATEIbHBIX BELIECTB) C MOBEPX-
HOCTHBIM M BHYTPUITIOYBEHHBIM CTOKOM. [T03TOMY TeXHOJIOTUs BO3/e-
JIBIBAHUSI CEJIbCKOX03IMCTBEHHBIX KYJbTYpP Ha 9POJUPOBAHHBIX MOUBaAX
NOJDKHA TIpeaycMaTpvBaTh TILIATEJbHYI0 CBOEBPEMEHHYIO 3a/CNIKY
ya100peHM A, 9KOJIOrn4eckoe 000CHOBaHWE UX 103 U COKpallleHUe CTO-
Kka. OTMeTUM, 4TO YCUJIEHHE MUHEPAIbHOIO MUTAHUS MOBBIIIAET YPO-
>KalWHOCTb KyJBTYpP U CIIOCOOCTBYET YBEIMUYEHUIO YCTOMUMBOCTHU CKJIO-
HOBBIX MOYB K PO3UU B pe3yJIbTaTe JyUIlIero pa3BUTUSI PACTEHUN U UX
KOPHEBOW CHUCTEMBI, MOCTYIUIEHUSI OOJIbIIEro KOJIMYECTBA PACTUTENb-
HBIX OCTaTKOB B IOYBY.

A30THOE ynoOpeHue SIBISIETCS pa3pelualommnM HakTopoM Npu nepe-
X0/l HAa MUHUMAJIbHYIO, IJIOCKOPE3HYI0 U 6€30TBAIbHYI0 00paboTKy
MOYBBI, BXOJSIIYIO B CUCTEMY MPOTUBOIPO3UOHHBIX MEPOIPUSTUIA Ha
CKJIOHOBBIX 3eMJISIX. B 11€710M, B CJIOXXHBIX 3PO3MOHHBIX JaHamadTax
TpebyeTcsl rubkas nuddepeHIIMpoBaHHas cCHUCTeMa yIoOpeHUs, YUu-
ThIBalOIllasl pa3HOOOpa3ue 3JAEMEHTOB pefibeda, uX Mopdosornuyeckue
XapaKTEePUCTUKU, CTENEHb CMBITOCTH MOYBBI, CTOK, JUTOJOTUYECKHUE
YCJIOBUS, YTOOBI HE NOMYCTUTh CMbIBA MUTATEJbHBIX BEIIECTB U 00eC-
neynuTh 3¢p¢GeKTUBHOE M 3KOJOrMuecKd 0e30MacHOe MCII0JIb30BaHUE
ynoopenuit (Kupomus, 1995).
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7.1.3. OCOBEHHOCTU NMUTAHUA OTAEJIbHbIX KYJIbTYP
U NPUMEHEHNS YOOEPEHNUA B CEBOOBOPOTAX

IIpu mocTpoeHUU CHUCTEMbI yIOOpeHMsT HEOOXOOMMO YYUTHIBATh
OCOOEHHOCTU MUTAHUS 1 arPOTEXHUKY KYJIBTYp CEBOOOOpOTA.

CeNlbCKOXO3SMCTBEHHBIE PACTEHMST PA3TUYAIOTCS OOIIeil BeJIMYM-
HOI TOTpebJIeHUsT 3JEMEHTOB MUTaHUs LIS (DOPMUPOBAHUS ypoxkas,
TeMIlaMy MX TIOIJIOLIEHMSI Ha TMPOTSKEHUM HEOAMHAKOBOIO MO IJIH-
TEJbHOCTU Mepuoaa BereTaluu, a Takxke MO COOTHOIIEHUIO YCBOSHUS
OCHOBHBIX BJIEMEHTOB — a30Ta, pocopa u Kanusl.

Hnst Kynbryp, Oojiee TpeOoOBaTeIbHBIX K 3J€MEHTaM MUuTaHus (ca-
XapHasi CBeKJIa, KyKypy3a, KapTodesb U Ip.) He0OX0AUMbI 00Jiee BbICO-
KHe 103bl y1oOopeHuit. PasHbie copTa OIHOI U TOM XK€ KYJbTYPhl MOTYT
CWJIBHO pa3inyaThCs Mo TpeOOBATEIbHOCTU K MUTATEbHOMY PEXUMY U
OT3BIBYMBOCTHM Ha BHeceHHe ynobpeHMil. CKopocCIeble copTa Xapak-
TEpU3YIOTCS 00Jee KOPOTKHM MEPUOAOM TMOTJIOLIEHWUS MUTATEIbHbIX
BEIIECTB U 6oJiee TpeOOBATENbHBI K YCIOBUSIM MUTAHUS IO CPABHEHUIO
C MO3HECIIEJIBIMMU.

IIpuMeHeHue ynoOpeHMIi T1OJDKHO 00ecIieurMBaTh HaWIydllne yCIo-
BUsI TIMTAaHUSI paCTEeHUI B TeUeHHUE BCEro INepuoja Beretalu B COOT-
BETCTBUU C UX MTOTPEOHOCTHIO.

ITpu paspaboTKe cucTemMbl ynoOpeHus, onpeaeaeHUN 103, CPOKOB U
Coco00B MPUMEHEHUS yI0OPEeHUI TOKHBI ObITh YUTEHBI pa3inyus B
YYBCTBUTEJIILHOCTU OTAEIbHBIX KYJIbTYp (0OCOOEHHO B MOJIOAOM BO3pac-
T€) K KOHLIEHTPALIMU TTUTATEJIbHbIX BELIECTB B IOUBEHHOM PAaCTBOPE, B
YCBOSIOIIEH CITOCOOHOCT KOPHEBOW CUCTEMbBI U XapaKTepe €€ pa3Bu-
U (MOIIHOCTH, IJTyOMHE IIPOHUKHOBEHMS U T. 1.), B TpeOOBaTEIbHOC-
TU K peakliu CPelibl.

Oco0oe 3HaueHNE UMEET IPABUIBHOE COOTHOIIIEHUE MEXIY 103aMU
a30THBIX, (POCGHOPHBIX U KaJUHHBIX ynoopeHuil. M30bITO4HOE OIHO-
CTOPOHHEEe TNMUTAHMWE, HallpuMep a30TOM, MOXET BBI3BaTb YCUJIEHHBIM
MPOJOJKUTENBHBIN POCT OOTBBI Y KOPHE- U KJIYOHETJIONOB, 3aJepXKaTh
¢dopMHUpoBaHME TOBAPHON YaCTU ypoxKasi U CHU3UTb €ro KauyecTBO, a y
3€PHOBBIX KYJIBTYP U JIbHa — MPUBECTHU K MoJjieraHuto. st ycKopeHus
CO3peBaHUS KYJbTYp BakHOE 3HaUE€HUE UMeeT MOBBIIIEHHBI YPOBEHb
dochopHoro nuranus. CrucrteMa yaoOpeHUs JoJKHA 00ecIieunBaTh He
TOJIBKO BBICOKHE U YCTOWYMBBIE yPOXaW KYJbTYp, HO U COXpPAaHEHUE U
MOBBILICHMAE KayeCcTBa II0JIy4aeMOM CEJIbCKOXO3IMCTBEHHON IIPOMYK-
LIWU.

st pa3paboOTKU MpaBUJIbHOM CHUCTEMBI YIOOpPEHUSI B CEBOOOOPOTE
HEOOXOMMMO YUYMTBHIBATh TaKXKe arpoTeXHUYECKOE U XO3SMCTBEHHOE
3HAUE€HUE Pa3IMYHbIX KyJbTyp. B KaxkaomM ceBooOOpOTe eCcTh Bemylas
KyJbTypa, UMEIOIasl BaXXKHOe 3HaUYeHUE JIJI1 BHYTPEHHUX HYXI WU Ja-
1o111ass HauOOJBIIUNA AOXO XO3SMUCTBY: B XO3SIMCTBaX KMBOTHOBOIYEC-
KOT'O HaIlpaBJICHUSI — KOPMOBBIE KYJIBTYPhl (KYKypy3a, KOPHEIIOALI U
IIp.), B IPUTOPOJHBIX X031 CTBAX — KapTodeiab, OBOILIHbIE U T. 1. Be-
Jylue KyJabTypbl CeBOOOOpPOTA MOJKHBI MOJIy4YaTh yIOOpeHUs B Iep-
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BYIO ouepeb U B 0OJIBIINX KoTnvyecTBaX. Kpome Toro, oBOIIHBIE KYJb-
Typbl, caxapHasl CBeKJa 1 KOPMOBBIE KOPHEIIOAbI, KapTodeb, KyKY-
py3a He TOJBbKO MOTPEOJISIIOT 3HAYUTEJIbHO OOJIblle MUTATEeIbHBIX Be-
1LIECTB, HO U JIy4llle OIJIaYyMBalOT yIOOPEHUS] JOTOJTHUTEIbHOU MpU-
6aBkoli ypoxasi. 1 ceBooOOpOTOB C OOJBIIMM YACIABHBEIM BECOM
OBOIIHBIX, TEXHUYECKUX U KOPMOBBIX KYJIBTYP HEOOXOAUMO Ipemyc-
MaTpuBaTh 00Jiee BHICOKYIO 00eCIIEYEHHOCTh OPraHUYEeCKUMU U MUHE-
paJbHBIMU YIOOPEHUSIMH.

CucreMa ynobpeHus JoJKHa obecredynBaTh MOBBIILICHUE YPOXKaeB
HE TOJIBKO BEAYIINX, HO M IPYTUX KYJIBTYp ceBOOoOOpoTa (ITyTeM HEeroc-
PEACTBEHHOTO BHECEHHUS WJIM HCIOJb30BaHUS WMH IOCIEIeHCTBUS
yooOpeHuit, BHECEHHBIX IOA Beayllue KyabTyphl). IIpomomkutenb-
HOCTb U MOCJIeAeCTBUE 3aBUCAT OT BMIa M cocTaBa ynoopeHuii. HaBos
u ochopHbie ynoopeHus (ocodeHHO (hochopUTHAsSI MyKa) OKa3bIBaIOT
MOJIOKUTEJIbHOE JeHCTBUE Ha ypoxKall CelbCKOXO3IUCTBEHHBIX KYJIb-
Typ B Te€UEHUE psilia JIET, MOCIeAEHCTBUE a30THBIX U KAJIMWHBIX ya00pe-
HUI HE3HAYUTEIBHO.

IIpy mocTpoeHUM CUCTeMbl yIOOpeHUs HEOOXOAUMO YYWUTHIBATh
TakKKe TOPSIIOK YepeloBaHUsT KYJIbTYp, XapakTep MpeallecCTBeHHIUKa 1
ero ypoxai. UepenoBaHue KyJbTyp oOecIleuMBaeT MoJydeHue Oosiee
BBICOKOT'O YpoKasi M0 CPaBHEHMIO C MOHOKYJIbTYpOW, KpoMe TOro, B
ceBoobopoTe objieryaercs 6oppda ¢ 00JIe3HIMU, BPpEAUTEISIMUA U COP-
HBIMU pacTeHMsIMU. [IpaBUIbHOE YepenoBaHue KyJIbTyp o0ecreunBaeT
0oJiee MPOAYKTUBHOE UCIIOJIb30BAaHUE MTUTATEIbHBIX BEIIECTB MOYBBI U
noBbilieHre 3¢G(GEKTUBHOCTU MUHEPAJIbHBIX U OPTaHUYECKUX yaoope-
HUil. Yao0peHue OTAeNbHBIX KYJbTYp CEBOOOOpPOTA 3aBUCUT OT MpeE-
IIECTBEHHMKA U €r0 YpOoXKasl, a TakxkKe OT KOJMYeCTBA KOPHEBBIX U T10-
SKHUBHBIX OCTaTKOB U COAEPXKaHUs B HUX 2JIEMEHTOB IMUTaHUSI.

B 3aBucuMocTM OT HaJM4us Tapa, cOCTaBa BO3IEIbIBAEMBIX KYJb-
Typ U YepeaoBaHUs UX B CEBOOOOPOTE MPUHUMAIOT pellieHHe O HE0OX0-
ITUMOCTH U3BECTKOBAaHUSA (1032 U MECTO BHECEHMSI U3BECTU) U TIPUME-
HEHUU ygoOpeHuil. YpoBeHb 00eCIeYeHHOCTH OpraHMYeCKUMM a30T-
HBIMU YIOOPEHUSIMM OIIpeesieT BO3MOXKXHOCTb COKPAIICHUS 10N YK -
CTOTO Tapa U YBEJIMYEHUS 3aHATHIX TAPOB B CEBOOOOPOTAX, a TAKXKe MX
crnenyanu3anuio. I[Ipy moceBe KymbTyp IO XOpoIleMy Iapy M Iocie
paHHe!l pachnallkyu MHOTOJIETHUX TpaB IMOTPEOHOCTh pacTeHUlt B a30Te
CHUKAETCsl U MPUMEHEHME a30THBIX YI00peHU MOXeT ObITh Hellesie-
coobpasHbIM. T1o Apyrum mpeaiecTBEHHUKAM, B TOM YHUC/e U TI0 TI0-
3[IHEMY ILIacCTy TpaB, BHECEHME a30Ta 3HAUUTEbHO YBEJIUUUBAET ypo-
JKalHOCTb CEJIbCKOX03SIMCTBEHHBIX KYJIbTYpP. DPHEKTUBHOCTH YUEPHOTO
rnapa pe3Ko CHuxkaeTcsi 6e3 npuMeHeHus (ochOopHbIX YI0OpeHUit, He-
JocTaTtok pocchopa orpaHMYMBAET UCIOJb30BAHUE PACTEHUSIMU MUHE-
paanM3yeMoro MOYBEHHOTO a30Ta CEIbCKOXO3SHCTBEHHBIMM KYJIbTypa-
MM U IPUBOAUT K YBEJUUYEHUIO €T0 MTOTEPh 3a CUET NeHUTPUDUKALINU U
BBIMBIBAaHMST HUTPATOB.

IIpu BBICOKOII HACHILLIEHHOCTH CEBOOOOpOTa KapTodeaeM, KOpHe-
IUIOAAMU, CUJIOCHBIMU U JPYTMMU KaJIUEIIOOUBBIMU KYJIbTYPAMU BO3-
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pacTaeT MoTpeOHOCTh B KAJIMMHBIX YIOOPEHUSIX U MOBBIIIAETCS UX -
¢exkTuBHOCTD. JeticTBue ¢hochopuTHON MYKU CUJIbHEE Ha JIETKUX Jep-
HOBO-TIOA30JUCTBIX MOYBAX B CEBOOOOPOTAX C JIIOMWHOM, 00j1aaaro-
LIMM JIy4lliell CITOCOOHOCThIO YeBauBaTh hochop 13 TPpyaIHOPACTBOPHU-
MbIX COEAVHEHU.

ITocne nmpomamHbIX KyJabTyp (KOTOpbIe MPU XOPOIIEM YXO/Ae OCTaB-
JISIIOT TOJISI YMCTHIMU OT COPHSIKOB U B TO e BpeMsl MOTPeOIsIIOT OUeHb
0o0JIbIIIOE KOJIMYECTBO MUTATEIBHBIX BEIIECTB M3 MOYBHI U MX MO3IHO
youpaiotT) 3¢peKTUBHOCTD yIO0OpEeHUI 1 TOTPEOHOCTh B HUX MOCTEaY-
IOIUX KYJIbTYP MOBBIIIAETCSI. DTO OCOOCHHO OILIYTUMO, €CJIM YPOXKau
MPEeAIIeCTBEHHUKOB ObUIM BHICOKMMM, a YIOOPEHUS TTOA HUX BHOCWIN
B YMepeHHBIX 103ax. [1ox KyabTyphl, HAYIIME ITOCe XOPOIIO yI0OpeH-
HBIX TIPEAIIeCTBEHHMKOB, 103bl YIOOPEHUIT MOXHO YMEHBIUTD. I1oc-
Jie MHOTOJIETHUX OOOOBBIX TPaB U 3e6pPHOBBIX 00OOBBIX, OOOraIlAIOIIUX
MOYBY a30TOM, HO MOTPeOISTIOMMNX MHOTO pocdopa 1 Kayimsl, HEoO0Xo-
JUMOCTb B a30THBIX YIOOPEHUSIX YMEHbIIAeTcs, a aeiicteue dochop-
HBIX U KaJUUHBIX YI0OpEeHUU yCuaruBaeTcs.

BaxxHoe arposkojiornyeckoe 3HayeHUE Hapsily ¢ MHOTOJETHUMU
TpaBaMM B CeBOOOOPOTAxX MPUHAIJIEKUT BO3IEIbIBAHUIO TTPOMEXKYTOYU -
HBIX U CHIEPATbHBIX KYJIbTYP, SIBISIOIIUXCS aKKyMYJISITOpaMU U JIO-
MOJHUTEJbHBIMU MCTOYHUKAMU OPTraHUYECKOIO BEIeCTBA U BJIeMEH-
TOB MUTAHMS IS TIOCJIEAYIOIIMX TTPOIAILIHBIX M 3¢PHOBBIX KYJIBTYD.

7.1.4. BUONIOM'MYECKUA A30T U MPOAYKTUBHOCTb
CEBOOBOPOTOB

MakcuMaabHO BO3MOXHOE MCITOJIb30BaHNE OMOJOTMYECKOTrO a30Ta
B CEBOOOOPOTE 3a CYET CUMOMOTHYECKOU a30T(hUKCcaAlIM MHOTOJIETHH -
MM OOOOBBIMU TpaBaMH, MPOMEXYTOYHBIMU, YIIOTHSIOUIMMHU U TIO-
>KHUBHBIMU MOCeBaMU OOOOBBIX CHUIEPATOB, 3€PHOBBIMU OOOOBBHIMU
KyJbTypaMy U 6000BbIMU KOMIIOHEHTaMU Mapo3aHMMAIOIIUX WIU Ca-
MOCTOSITEJIbHBIX ITOCEBOB OAHOJETHUX 000O0BO-3/1aKOBBIX CMeceit —
BaXKHOE yCJIOBUE YIydllleHus OajlaHca a30Ta B 3eMJICJEIMU, TTOBbIIIIE-
HUSI TUIOJOPOINS TTOYB U YPOXKANHOCTHU CEJIbCKOXO3SIMCTBEHHbBIX KYJIb-
Typ. Mcnonb3oBaHue OMOJOrMYECKOro a3oTa SIBISIETCS] J1eMCTBEHHBIM
arpo3KOJIOTUYECKUM CPEICTBOM, IMO3BOJISIIOIIMM CHU3UTD MIPUMEHEHUE
MMHEpaJIbHBIX a30THBIX YI0OpeHUi. HamoMHMM, 4TO BBeIeHME TUIOHI0-
CMeHa ¢ KieBepocessHueM B 3amanHoii EBporie Bo BTOpOIi IMOJIOBUHE
XIX B. MpuBeJIO K YIBOSHUIO YPOXKANHOCTU 36PHOBBIX KYJIbTYp ¢ 7—8
g0 16—17 u/ra. IlpumeHeHne Ha 3ToM (OHE MUHEPATILHBIX YIOOpe-
HUI1 TTI03BOJIUJIO B KOPOTKHUE CPOKHU JToBecTH ee g0 25—30 11/ra, a 3aTem
B TocieaHMe aecATwieTuss XX B. KOMIUIEKCHOE MCIIOJb30BaHUe
CPEeJCTB XMMU3ALMU U APYTUX (PaKTOPOB MHTEHCU(UKALIMN 0OecTIeyn-
JIO TOBBILIEHUE ypoxkaitHocTh 10 55—70 11/ra. YpoxxaltHOCTb TIIEeHU-
LIkl B OTAENbHBIX cTpaHax 3amnagHoi EBpornbl (benbrusi, Tomnanaus,
AHTIMS) peBbIcUa U 3TOT ypoBeHb (cocTaBuia a0 80 11/Ta).

250



HckimounTenbHast posib B 3eMJIeASIUM Hallleil CTpaHbl MpUHAJJIC-
KAT OUOJOTUYECKOMY a30Ty, 00 5TOM CBHUAETEILCTBYET ITPAKTHKA
CEJTbCKOTO XO3SMCTBA U OIBITHI HAYIHEIX yupeskneHni. CeBoOOOPOTHI ¢
KJICBEPOM, IPYITMMH MHOTOJICTHUMU O00OOBBIMHM M 0000BO-3/IaKOBBIMH
TpaBaMHM — TJIABHOE CPEICTBO TTOBBIIICHNS YPOXKANHOCTA 3¢PHOBEIX U
IPYIUX KYJIbTYp B Pa3IMIHBIX MTOYBEHHO-KIMMATHYECKUX 30HaX. DP-
(PEKTUBHOCTh TaKMX CEBOOOOPOTOB HA MAJIOIIOMOPOIHBIX M Majo-
OKYJIBTYPEHHBIX ITOYBAX MPOSIBISIETCS. B TIOJTHOM Mepe TOJIbKO IPU UC-
MOoJb30BaHUU (POCHOPHO-KATUMAHBIX YIOOpPEHUM M U3BECTKOBAHUS
KUCJIBIX TIOYB.

JmurensHble (cBbie 30 jeT) onbiTel HA LIOC BMYA mnokazanu, 4To
HaJM4yKe B CEBOOOOPOTE KJIeBepa ABYX JIET MOJb30BaHUS Ha CIa000KYJIb-
TypEeHHOI JIepHOBO-IIOJ30JIMCTOI ITOYBE B COYETAHUM C U3BECTKOBAHU-
€M B 3HAYUTEIbHOI Mepe o0ecleurnBaeT KyJIbTyphl CEBOOOOpOTA OMOJIO-
TMYECKUM a30TOM. YPOXAWHOCTh O3MMOI MIIEHUIBI B CEBOOOOPOTE C
MHOTOJIETHUMU TpaBaMu (KjeBep + TuModeeBKa) cocTtaBuia 2,2 1/ra, ¢
KJIeBepoM — 3,3, mpH ypoxae B ceBooOopoTe 6e3 0000BEIX — 1,6 T/Ta
(Munamenko, 1996). B 1momo6GHOM OITBITe Ha OKYJIBTYPEHHON ITOYBE
1HOC BM YA ypo:xkaii 3epHa 03MMOI1 ITIIEHUIIBI Ha KOHTPOJIE 10 KJIEBEPY
ObLI Ha 2,5 T/Ta BbIIIE, YeM I10 BUKOOBCSIHOI cMecH (TaOlI. 55).

55. Bansinne OMOJIOrHYECKOro a30Ta B KOMILIEKCE CO CpeICTBAMM XMMH3AIMHM HA YpOXKaii
03UMOii mueHnnpl, T/ra (Mo naHHbM Jlagonuna)

be3 cpencTB xumuszauu 2,4 — 4,9 —
MUuHUMAaTBHBII 42 1,8 5,7 0,8
CpenHuit 5,3 2,9 6,7 1,8
MakcuManbHbIi 5,7 3,3 6,7 1,8

YpoxailHOCTh O3MMOIl MIIEHUIBI 110 BUKOOBCSIHONM CMECHU IIpU
MaKCUMAaJbHOM YPOBHE NMPUMEHEHUsI CPEICTB XMMU3ALMHU (B TOM YHC-
sie 180 Kr/ra a3oTa) COOTBETCTBOBAJIA MOJYYEHHOM MO KJIEBEPY C MUHU-
MaJIbHBIM UX MpUMeHeHreM (B ToM uMcie Bcero 50 kr/ra azora). buo-
JIOTUYECKMI a30T KjeBepa MO3BOJWJI, CAEAOBATEIbHO, 3HAYUTEIBHO
YBEJIUUUTh ypoKail 3epHa MIIEHUIBl U 00eCcHeYn 9KOHOMUI0 MUHE-
panbHoro azota. [Tpu aTom Bbicokast 3¢ (GeKTUBHOCTh OMOJIOTHUUECKOTO
a30Ta MposIBIsLIach U Ha (DOHE M3YUYaBIIMXCS CPEAHEro U MaKCUMaJlb-
HOro ypoBHel xumusauuu (JlagronuH, 1996).

OmnHako Ha cepbe3HbIN BKJIAI OMOJIOIMYECKOro a30Ta B 3eMIICICINU
HeJIb3s PacCUMTHIBATh 0€3 MPOBENECHMUS M3BECTKOBAHMSI KHUCIIBIX ITOYB
(3a UCKJII0OYeHMEM BhIpalllMBaHMsI JIONMHA), a TaKxKe 0000BBIX KYIBTYP
Ha MaJIOOKYJIBTYPEHHBIX ITOYBAX ¢ HU3KOU 00ecedyeHHOCThIO (pocdo-
POM U KajlueM, a TakKe MUKpo3JieMeHTaMuU (MOJIMOAEHOM, KOOAJIbTOM,
0opoM U JIp.). A30T(hUKCaLIMsI CHUXKAETCS Ha OIPOMHBIX TEPPUTOPUSIX
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CTpaHbl C HEOJATONPUSITHBIM TeMIIepaTypHbIM, BOIHBIM DPEXUMOM M
IPYTUMU JIMMUTHPYIOIIUMHA YCIOBUSMU UISI CUMOMOTHUYECKOM a30T-
¢uxcaunyu 6000BbIMU, a30T(PUKCALINU CBOOOJHOXMUBYIIIMMU U acCO-
LIMaTUBHBIMU (pa3BUBAIOIINMUCS B pu3ochepe HeOOOOBBIX, B TOM UYMC-
JIe 3epHOBBIX KYJBTYP) TOYBeHHBIMU MUKpooprann3Mamu. [1pu Hecra-
OUJIBHOM CIIOHTAHHOM 3apaXKeHUU KJIyOeHBKOBBIMU OakTepusiMu 00-
0OOBBIX pacTeHMIT-X0351€B lieJiecooOpa3Ha HUTPArMHU3ALMST CEMSIH.

Kpome Toro, mepcrekTHBHBI UCIIBITAHUE U TIOCTIEIyIoIee BHEIpE-
HUe OrompenapaToB ¢ HAOOPOM acCOLIMATUBHBIX 1 CBOOOTHOXKUBYIIIX
a30T¢GUKCATOPOB s 00pabOTKM CeMSH U II0CAIOYHOro MaTepuana
CEJIbCKOXO3IMCTBEHHBIX, B TOM UMCJIe 3€pHOBBIX, KyJIbTyp. Hamnpumep,
B KpacHospckoM Kpae ¢ CYpOBBIMU KIMMATUYECKUMM YCIOBUSIMU
(IuTeNbHOE 3UMHEE IpoMep3aHue MOYB, KOPOTKMI JETHUM Nepuon,
HEIOCTAaTOK Teria, YacThlii Ae(UIIMT BJIard B CTEIM U JIECOCTENM) KITy-
OEHbKM Ha KOPHSX JaXe MHOTOJETHUX 000OBBIX OYEHb IJI0XO Pa3BU-
BaIOTCSl M HaKaIUIMBAalOT MUHMMAaJIbHOE KOJMYEeCTBO a3oTa. Hemapom
OOILIENMPU3HAHHBIM arporipueMoOM B Kpae sIBIsSeTCSl paHHEBECEHHSIs
nmoakopMka azotom (25—30 kr/ra) MHoroJieTHUX 6000BbIx TpaB (TaH-
nenoB, Kpynkun, 1998).

7.1.5. COMETAHVUE OPI'AHUYECKNX U MUHEPAJIbHbIX
YOOBPEHUMN

OCHOBHBIM (PaKTOPOM «OHOJIOTU3ALIMI» 3EMJICAEIIS SIBJSIETCS TIPH-
MEHEHME OpraHWYeCKUX yIOOpeHUIi, Ipexae Bcero HaBo3a. OmHaKO
pecypchl OpraHMYECKMX YIOOPEHU B CTpaHe TOCTaTOYHO OrpaHUYECHBI
1 Iaxe B JIy4IlMe oAbl CPemHsIs 00ecrieYeHHOCTh MMM Ha 1 ra mairHu
He TipeBbIana 3,7 T/ra. CHUXXEHME TTOT0JIOBbsI CKOTa B CTpaHe 3a MoC-
JieqHee MecSITWIeTHe MPUBEIO K YMEHBIIEHUIO MacIliTaboB HaKOILIe-
HUS U IPUMEHEHWs HaBo3a W IPYIMX OpraHW4YecKux yaoopenwmit. I1o-
3TOMY Heo0XonIuMo HauboJiee pallMoHaJbHOE MCIOIb30BaHMUE HABO3A.

ITpu pasMelieHUU yAoOpeHUIT B MOJSIX CEBOOOOpPOTa BaXXKHO
MIPaBUJIBHO COYETATh OpTaHWYeCKNWe W MHHEpaJbHbIE YIOOpeHMS.
. H. TIpssHUIIHUKOB MucaJjl, YTO COBMECTHOE BHECEHUE HaBO3a U MU-
HepaIbHbBIX YIOOPEHUI «...[TO3BOJISIET OOMIBHO CHAOAUTH pacTeHUS yC-
BOSIEMOI TIHILIEH B TEPBBIX CTAMUIX Pa3BUTUS U IaTh B TO XK€ BPeMs B
BUII¢ HaBO3a Pe3epB IMOCTOSHHO MPUXOISAIINX B AEHCTBHE IMUTATEJb-
HBIX BEIIECTB», T. €. O0eCIeuyrnBaeT HAWTy4IlIie YCIOBUS MTUTAaHMS pac-
TEHUIl B TeYeHHE BCEro BereTallMoOHHOro repuoma. Kpome toro, mpu
BHECEHUU OPTaHMYECKUX YIOOPEHUI BMeCTe ¢ MUHEPAJIbHBIMU OCIa0-
JIIeTCsl OTpUILaTeNIbHOE BIUSHUE (DU3MOJOTUYECKON KUCIOTHOCTH M
TTOBBIIICHHON KOHIICHTpAIIMM TTUTATSIHHBIX BEIIeCTB, OCOOCHHO 3a-
METHOE TIPM BBICOKMX J03aX MUHEPAJBHBIX ynoopeHuii. [Ipu coBMecT-
HOM BHECEHUHM TOJIOBUHHBIX 03 HABO3a M MUHEPAIBHBIX YIOOPEeHMIt
MOJIy4YaroT, KaK MpaBuUio, 0ojiee BhICOKME NTPUOaBKU ypoxasi, YeM MpU
pa3fesbHOM BHECEHMHM TOJHOM A03bl KaXIOro W3 3TUX YA0OpEeHUIl.
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OcobeHHO 3((EKTUBHO COBMECTHOE BHECEHME HABO3a U MUHEpPab-
HBIX YIOOpEeHMI Ha MEeCYaHBbIX M CYMecCUYaHbIX MOYBax, CJ1a00OKYIbTY-
PEHHBIX CYTJIMHUCTBIX AEPHOBO-IOA30JUCTHIX CEPhIX JIECHBIX MOUBaX U
BBIIIEJIOUYEHHBIX YepHO3EMax.

OpraHunyeckux yao0OpeHUil B XO3SIMCTBE OOBIYHO HEAOCTATOUHO MJIsI
BCeX moJjield ceBooOopoToB. [109TOMy UX HEOOXOAMMO BHOCUTH COBMEC-
THO C MUHEPaJIbHBIMU YIOOPEHUSMU IIpeXae BCETro IOJ OBOIIHbIE
KYJIBTYPBI, KapTodeab, KOPMOBbIE KOPHETUIOAbI, CUJIOCHBIE KYJIBTYPHI,
a 13 3epHOBBIX — ITOJ 03UMBbIE KYJIbTYpHhI. IIpormaliHbie KyabTyphl Jal0T
0oJiee BBICOKME TTpUOABKM ypoxKas Ha Kaxkaylo TOHHY BHECEHHOIO Ha-
Bo3a. HaBo3, BHECEHHBII IO MPOITAITHBIE U 03UMbIE, OKa3bIBaeT IMOC-
JIeAeiCTBUE Ha BCE OCTAJIbHBIE KYJbTYPbl CEBOOOOPOTA, MOI KOTOPHIE
HEMOCPEeICTBEHHO BHOCAT TOJBKO MUHEpabHbIe ynoopeHus. I1pu Ha-
JIMYUU B XO3SMCTBE CHeMAIM3UPOBAHHBIX TTPU(MEPMCKUX U OBOIIIHBIX
CEeBOOOOPOTOB UX KYJbTYPhI B IEPBYIO 04Yepeb 00ECIeUnBAIOT OPraHU-
YeCKUMU yIO0OPEHUSIMU B OOJIBIINX KOJIUYECTBAX.

Bricokast omiata HaBo3a MpuUOaBKOM ypoxasi CebCKOXO3SIACTBEH-
HBIX KYJbTYp 3a POTAlLIMIO CEBOOOOPOTA YCTAHOBJIEHA BO BCEX MOYBEH-
HO-KJIMMaTUYeCKUX 30HaX cTpaHbl. OHa HauOOJbIlIask TIPU AOCTATOY-
HOM YBJIAXXHEHUM B TUIOJOCMEHHBIX CEBOOOOPOTAX, a HAMMEHbIIIAsl — B
3epPHOITAPOBEIX CEBOOOOPOTAX 3aCYILTMBLIX PailoHOB (TadiI. 56).

56. OnaTa HaBo3a W MPOAYKTUBHOCTH 1 ra MamH{ B Pa3jiM4YHBIX CEBOOOOPOTAX
HA Pa3HbIX THNAX MOYB

Yucio onbITOB 18 26 83
Ywucno porauuii 70 80 127
CpenHeromoBas 103a HaBo3a Ha 7,3 7,5 6,0

OIVIH CeBOO60pOT, T
OrnaTa 3€pHOM 1 T HaBO3a, 1I;

Ha JIepHOBO-TION30JIUCTHIX U 0,87 0,88 1,18
CepbIX JICCHBIX MOYBAX

Ha YepHO3eMax B paiioHax J0CTa- 0,74 0,88 1,16
TOYHOTO YBJIAXKHEHMSI

Ha YepHO3eMaX B 3aCyIUTUBBIX 0,55 0,89 0,79
paiioHax

Jlo3sl HaBo3a B HeuepHo3eMHOIT 30HE OOBIYHO COCTaBISIIOT 30—
40 1T/Ta (B KOPMOBBIX M OBOIIHEIX ceBoobopoTax — 10 60—80), a B FoXK-
HbIX paiioHax — 20—30 T/ra.

K HaBo3y Ha Bcex ITOYBax, B TOM YHMCJIe Ha YepHO3eMax, HEOOXO0 M-
MO 00aBJISITh a30THBIC YIOOPEHMSI, Ha JEPHOBO-TOA30JUCTHIX CYTJI-
HUCTBIX ITOYBaX HapsAy C a30THbHIMM Ha (poHe HaBo3a 3((HEKTUBHBI
dochopHbIe, a HA CyITeCUaHbIX — KaJiTHbIe YIOOpEeHUsI.

KoMOuHuMpoBaHHAasI cUCTeMa yOOOpeHMUsI, IIPU KOTOPOil codeTaloT
MpUMEeHEeHNEe OpTaHWYECKUX U MUHEPaAIbHBIX Y100peHUil, — HanboJjee
pacnpocTpaHeHHasl. B xo3siicTBax ¢ KpyIMHBIMU XXKMBOTHOBOIYECKUMU
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KOMILJIEKCAaMM OOJIbIIIOE BHUMAHUE YOCISIOT pa3paboTKe CUCTEMBI
yI00peHusI B KOPMOBBIX CEBOOOOPOTaX C MaKCUMMaJIbHbIM HACHIIIEHU -
eM O0ecroACTUJIOYHbIM HaBo3oM. OMHAKO OoHa 00s3aTelbHO MOJIKHA
BKJIIOYATh KOPPEKTUPOBKY COOTHOLLIEHUSI MUTATEbHBIX BEIIECTB C IO-
MOIIIbI0O MUHEPAJbHBIX YIOOPEHUI.

B 1o ke BpeMsi 3HauuTeIbHAs YAAJEHHOCTh MOJIe OTAEIbHBIX CEBO-
000pOTOB OT (epM WU OrpaHUUYEHHOE KOJIUYECTBO OPraHMYECKUX
yIoOpeHui B XO34MCTBE OOYCIOBIMBAIOT CYIIECTBOBaHUE O€3HABO3-
HOM CUCTeMBbl yI0OpeHUsI, OCHOBAaHHOU Ha TPUMEHEHUH TOJbKO MUHE-
paJbHBIX yaoOpeHuit. B aToM ciyvae 111 MOMOJHEHWSI 3araca OpraHm-
YEeCKOro BEIEeCTBa B IMOYBE I1€JIeCOO0pa3HbI MOCEB IMPOMEKYTOUHBIX
KYJBTYp Ha 3eJIeHOe yIOoOpeHMe U 3allallika COJIOMBI.

7.1.6. YPOBEHb MHTEHCU®UKALMN NPON3BOACTBA
U NPUMEHEHWE YOOBPEHUIA

BocrpounsBoacTBo miogoponus MoYB 1 MOBBIIICHUE YPOXKANHOCTH
CEJIbCKOXO3IHCTBEHHBIX KYJIBTYP MOJIKHBI OCYIIIECTBIISATHCS HA OCHOBE
COYETaHUSI arpoOTEXHUYECKMX, MEJMOPATUBHBIX U arpoXMMUYECKMUX
MMPUEMOB B CJIEAYIOIIEH CTPOroii X Mocjea0BaTeIbHOCTH: CHavasa oIl-
TUMU3UPYIOT arpOTeXHUKY, 3aTeM YCTPaHSIIOT TaKue OCHOBHbIC JTUMMU-
TUpYlolIue (PaKTOPbl, KaK KUCIOTHOCTh U 3PO3MOHHBIE MPOLIECCH —
MPOBOASIT U3BECTKOBAHME M 3allUTY TMOYB OT 3PO3UM U AcISLUU.
ITpuoputeTHOE 3HAUEHME MMEIOT OCBOEHUE 30HAIBHBIX M BXOISIIUX B
HUX amanTUBHO-JAHAIIA(THBIX CUCTEM 3eMJIeneavs ISl palioHab-
HOTO HMCIIOJIb30BaHUS MPUPOTHO-PECYPCHOTO TMOTEHIIMANA, obecrede-
HHME arpo3KOJIOTMUECKUX TPEOOBaHMI M peanu3alysl ananTalioOHHOTO
MOTEHIIMAA CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP, BHEAPEHUE 30HATBHBIX
TEXHOJIOTMI MX BO3MAEJbIBAHUS HAa COOTBETCTBYIOLIEM YPOBHE MHTEH-
cuduKaly MPOU3BOJACTBA B 3aBUCHMOCTU OT ILJIOAOPOAMS TIOYB U
MPOU3BOACTBEHHO-PECYPCHOTO TOTEHIIMANA CEJIbCKOXO3SIMCTBEHHOTO
TOBapPOMPOU3BOAUTEIS.

bnarogapst aToMy co3naroTcsl YCJIOBUS 1M MPEANOCHUIKY IS BBICO-
Kol 23((EeKTMBHOCTU MPUMEHEHUS HaBO3a U JAPYTMX OpPraHUYECKMUX
yI0OpeHUIi, UCIIOJb30BaHUSI OMOJIOTMYECKOro a3oTa U 00yCIOBIEHHO-
IO 3KOHOMUYECKMMHU BO3MOXHOCTSIMU M 3KOJIOTMYECKMMU OrpaHu4Ye-
HUSMU TIPUMEHEHMSI MUHEPaIbHBIX yanoOpeHuii. Takas MeTomoJoTus
BOCIIPOU3BOACTBA TUIOAOPOAMS IMOYB U YCTOMYMBOIO Pa3BUTHUS arpo-
JJaHaagTOB MO3BOJISIET 00ECIIEYUTh OXPaHy OKpYKaloIlei cpebl, Mo-
BBILIIEHUE YPOXKANHOCTH CEJIbCKOXO3SIHCTBEHHBIX KYJBTYP MPU BBICO-
KOM Ka4ecTBe MPOAYKIIMM 1 OKYITAeMOCTH YIOOPEHUIA.

3aBUCUMOCTh MPOAYKTUBHOCTU 3€PHOBBIX KYJBTYpP OT CTENEeHU
OKYJIbTYPEHHOCTU TI0YB M MHTEHCU(UKALIKWHU MPOU3BOACTBA HATJISIHO
JIIEMOHCTpHUpPYET Mojenb, pa3dpadoranHas BMYA Ha ocHoBe maHHBIX
JIIATEbHBIX OoMnbITOB ['eocetu (puc. 14). ITo Mepe peanuzanuu cucre-
Mbl M€p IO TMOBBIIIEHUIO TUIOAOPOAMS MOUYB YPOXKAMHOCTh 3€pPHOBBIX
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o 7
N6
S 5
s
§ 4
g 7
R
0 8—10
7 2 3 4
YpoBuu okynemyperHrocmu nowBel u coomBememByrowue um
nokasamenu naodopodus
pH 3,7—4,0 4,6-5,0 4,6-5,0 5,1-5,5
I'ymye, % 0,8—1,5 1,2-2,0 1,6—2,2 2,1-2.8
P,05, Mr/100 T 3-5 7-10 12-15 18—2
K,O, mr/100 T 4-8 9—12 13—17 20-27
MuH. N, Kr/ra — — 60 160

Puc. 14. IIpoayKTHBHOCTb 3€PHOBBIX KYJbTYP B 3aBUCHMOCTH OT CTENEHH! OKYJbTYPEHHOCTH
noyBbl U UHTeHCH(pUKauun TexHojoruii B ILlentpansHom paiione HeuepHo3emHO# 30HBI
Poccuiickoii @enepanuu:

I — pocT ypoxKaitHOCTU 3€PHOBBIX KYJIBTYP 3a CUET NPUMEHEHUsI MUHEPAIbHBIX YIOOPEHUIA U MecTu-
LIMIOB B 30HAJIbHBIX TEXHOJOTUSIX; /] — pOCT YpOXKaHHOCTU 3€PHOBBIX KYJIBTYP 3a CUET palMOHaIb-
HOTO MCIMOJIb30BaHUSI MECTHBIX MOYBEHHO-KJIMMATUYECKUX PECYPCOB B 30HAJIBHBIX TEXHOJIOTHUSIX C
YYETOM CTENEeHU OKYJBTYPEHHOCTH TouB; /1] — ypoxaitHOCTb 6e3 ynoopeHuit

BospacTtaeT ¢ 0,8—1,0 T/ra Ha HEOKyJIbTypeHHOI nouBe a0 3,8—4,0 T/ra
Ha OKyNbTypeHHOH. [IpMMeHeHMe 30HABHBIX CUCTEM 3eMIICICITUS
MPUBOJIUT K CYILIECTBEHHOMY POCTY Iuiomopoaus. BHeceHue ynobpe-
HUW U UCTIOJIb30BaHNE TECTUIIMAOB B 3TUX TEXHOJIOTUSX CIIOCOOCTBY-
0T JaJIbHEHIIIEMY POCTY YPOXKANHOCTH KYJIbTYDP, KOTOPBIN TaKKe 3aBH-
CUT OT OKyJbTypeHHOCTM TouBbl (Munamenko, 2000). YpoBeHb
OKYJIBTYPEHHOCTH TIOYB OIpPEIEISIeTCS CTEIEeHbI0O OCBOSHMSI Mep IO
ONTUMU3ALUM peaKlMU MOYBEHHOU cpelbl (M3BECTKOBAHUS), 3allIUThHI
IOYB OT 3PO3UH, IO UCITOIb30BAHUIO OMOJIOTUYECKOTO a30Ta, OpraHM-
YECKUX U MUHEpaJIbHBIX YIOOPEHUIA.

CoOOTBETCTBEHHO J0JIXHA pa3pabaThIBaThCsI U CTpaTerus GopMupo-
BaHUS CHUCTEMBI YIOOpEHHUSI B XO3SMCTBE M KYyJIBTYp B CEBOOOOpOTE,
BO3MIETBIBAEMBIX IT0 TEXHOJIOTHSIM PAa3HOTO YPOBHS MHTCHCH(UKAIINM,
aganTUPOBAHHBIM K KOHKPETHBIM YCIOBHUSM IIPOM3BOACTBA M ObeCITe-
YeHHOCTH arpOXUMIYECKUMM PeCypCaMu.

Ha mepBoM 3Tarte ocBoeHUS aganTHPOBAHHEBIX K MECTHBIM YCIIOBH-
SIM TEXHOJIOTHI TIPOM3BOACTBA OTACIBHBIX BUIOB CEIBCKOXO3SMCTBEH-
HOM TIPOOYKIMU U OTPaHWYSHHON BO3MOXHOCTH TTPUMEHEHUST MUHE-
paJbHBIX YIOOpPEHUI B XO3SMCTBE CHCTeMa YIOOpeHHUs MOJDKHA IIpe-
JIycMaTpuBaTh IIEPBOOYEpPEIHOE M3BECTKOBAHME CHUJIBHO- M CpPEIHEe-
KUCJBIX TI0YB U pPallMOHAIbHOE paclpeaesieHrue Mo ceBoobopoTaM M
pa3MelleHre B HUX OpraHudeckux ymoopeHuit. C MOMOIIBIO MHUHE-
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PaTbHBIX YIOOPEHUI PETYJIMPYIOTCS YCIOBUS MMTAHUST CEIbCKOXO03Sii-
CTBEHHBIX KYJIbTYP, JUMUTUPYIOIIME POCT YpoxKasi U OrpaHUYMBAIOLINE
HCMOJIb30BaHUE TMPUPOAHO-PECYPCHOTO MOTEHLMaa arpojaHaumadra.
MuHepasbHbIe YI0OpeHUs MPUMEHSIOT B HEOOIBIINX 103aX, TEMU CITO-
cobaMU U B TaKU€ CPOKU, KOTOPbIE MO3BOJISIIOT MOJIy4aTh MAaKCUMAaJIbHO
BO3MOXHYIO OKYIaeMOCTb KaXIOro KujaorpaMma ux JeHCTBYIOILIETO Be-
1IeCcTBa. DTO paHHEBECEHHME TTOAKOPMKHU O3UMBIX 1 MHOTOJIETHUX TpaB
a30THBIMU yno0peHusiMu B 1o3e 30—40 Kr/ra a30Ta, pSIKoOBOE U IIPUIIO-
caJioyHOe BHECEHME TPaHYJIMPOBAHHOTO cymnepdocdara Wi KOMILIEKC-
HBIX yaoOpeHuii mpu go3e pocdopa He 6osmee 10—15 kr/ra a. B. HeoO-
XOAUMBI ONTUMHU3ALMS HOCHOPHOrO MUTAHUS 3EPHOBBLIX, pa3Mellae-
MBIX 110 I1apy (OCOOEHHO YMCTOMY), IIPMMEHEHUE a30THBIX YI00peHUt
B KOMIICHCHUPYIOIIUX A03aX Il YIYyYIIEHUsT a30THOTO MUTAHUS KYyJb-
Typ Npu 0e30TBaJIbHOM 1 MUHUMAJIbHONM 00paboTKaX MOYBbI (0OCOOEH-
HO TIpY OCTaBJICHUU CTEPHU).

B xo3siicTBax, 0CBOMBIIIMX 30HAJIbHBIE CUCTEMBI 3eMJIEACIUS (CEBO-
000POTHI C YIOPSIIOUEHHBIM COOTHOILIEHUEM KYJIBTYP, 3aHSITBIX U YUC-
TBIX MAPOB, KOMILIEKC arpOTEXHUYECKUX U TTOYBO3AIIUTHBIX MEPOTIPH-
SITUI, U3BECTKOBAaHUE KUCJIBIX MOYB), WCIOJIb3YIOT HOPMAaJbHbIE TeX-
HOJIOTUM BO3IEIbIBAaHUS KyJAbTyp. IS ToaydeHUs] ypoxKailHOCTHM Ha
ypoBHe 40—45 % peanu3aluy IMOTEHIMANIA COPTA MOXHO IPUMEHSITh
MMOMUMO OPTraHUYECKUX YAOOpEeHUN (M MCTOYHMKOB OMOJOTMYECKOTO
a3oTa) MUHEpaJIbHble B PEKOMEHIYEMBIX arpOXUMHUYECKOM CIy:KO0it
CPEeIHYX 30HAJBHBIX J03aX JU0O0 pacCUUTaHHBIX Ha KOMIIEHCAIIUIO BBI-
HOCa MUTATeJIbHBIX BEIIECTB 13 MTOYBHI C YPOXKAsSIMU COOTBETCTBYIOIIETO
TEXHOJIOTUM YpOBHs. s BeAylIUX KyJbTYP MOTYT IPUMEHSITHCS 103bI
yIoOpeHuli, pacCuMTaHHbIe Ha 00Jiee BHICOKUI TIJIaHUPYeMbIid ypoxKait
10 HOpMAaTHBaM 3aTpaTr yaoOpeHuid Ha | T OCHOBHOM MPOAYKUUHU WU
OajmaHcoBbIMU MeTomamu. [Ipu 3TOM MpemycMaTpuBalOT KOMIUIEKC ar-
POTEXHUYECKUX MEPONPUSTUI U TPUMEHEHUE XUMUYECKUX CPEACTB
3aIIUTHl PAcTeHU (TIPU TOBBIIMIEHWM ITOPOTrOB BPEAOHOCHOCTH) OT
HauboJjiee OMacHHBIX OoJie3Hell, BpeauTesieil U COpHSAKOB). OKymae-
MOCTb y10OpeHMI ITprOaBKOM ypoxasl 1OJDKHA ObITh HE HUXKE OXMaae-
MO 3KOHOMUYECKOM 3¢p(eKTUBHOCTU 1 MPUOBUIM OT peaaiu3allvu 10-
MOJHUTEIBHO TOJIy4aeMOM MPOAYKIIUH.

B xo03siicTBax, OCBOMBIINX 30HAJTbHBIE U alallTUBHO-JIAHAIIA(hTHBIC
CUCTEMBI 3eMJIeJie] sl U WHTEHCUBHbBIE TEXHOJIOTMM BO3JAEJIbIBAHUS
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp, CUCTEMa yOI0OpEeHUsl JOJKHA pa3pa-
0aThIBaThCsI, UCXOMAS M3 103 MUHEpaAJIbHbIX yIOOpeHuli, o0ecrneynBalo-
IIMX TUIAHUPYEMbBI YPOBEHb MPOIYKTUBHOCTU (B COYETAHUU C Opra-
HUYECKUMHU U OMOJOTMYECKHUM a30TOM) CEBOOOOPOTOB U YPOXKANHOCTU
CeJIbCKOXO03SICTBEHHBIX KYJIbTYp. OMHAKO MPU 3TOM CJieyeT OPUEHTH -
poOBaTbcsl Ha BBICOKYIO OKYIIaeMOCTh YIOOPEHUM M MaKCHUMAaJbHYIO
NnpuObLIb, a He HAUOOJBINYIO HpUOABKY ypoxKas; KOHEYHO, JOJIKHBI
co0JII0IaThCsl BCEe DKOJOTMYECcKHUe orpaHuyeHus. IIpy MHTEHCHBHBIX
TEXHOJIOTHSIX OCYIIECTBIISIETCS MHTErPUPOBaHHAS CHUCTeMa 3alllUThI pa-
CTEHUI, B TOM UYMCJIC C IMTOMOIIBIO arpOTeXHUUECKUX, OMOJIOTNIECKUX
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METOIOB U MECTUIIUAOB, 0a3MPYIOIIAsCI Ha IPOTHO3€ BPEIOHOCHOCTH
OpPraHM3MOB B arpoJjiaHaiagdrax.

ArpoxuMMnyecKasl HayKa CerojiHsl pacriojiaraeT TeXHOJOTUSIMU BO3-
JIeJIbIBAaHUST 3€PHOBBIX KYJIBTYp, 00€CIeUMBAIOIIMMU TTOJIYYEHUE YPO-
Kast 4—5 T/ra MpakTU4YecKd B J1OOOM peruoHe eBpONEeMCcKOoi 4JacTu
Poccuiickoit @enepannu. B kagecTBe mpuMepa pacCMOTPUM Pe3yJIbTa-
Thl (Ta0. 57), mosydeHHble BUYA Ha TsiKenbIX 1epHOBO-MOI30JIUCThIX
nouyBax MockoBckoit oonactu (Jlagonun, 1999).

57. DddeKTHBHOCTD KOMILIEKCHOTO MPUMEHEHHS CPEACTB XUMU3AMUH B TEXHOJIOTHSIX
BO31€JbiBaHusA 03uMoii mueHnnpl (BMYA, MockoBcKkasi 00.1acTh, B CpelHEM
3a 1991—1993 rr.)

Buonornyeckast (6e3 cpeacTB XUMM3AIIUN) 3,5
HaBo3Ho-MuHepasibHast (6e3 MecTULUIOoB) 4,0
KommuiekcHast 1 (HaBo3 + NPK + repoutiu- 7,0
Jbl + GYHTULIMIBI + peTapaaHTh)

MuHepanbHast (6€3 IeCTULIMAOB) 4,7
Kommiekchas 2 (NPK + repounuast + dyH- 6,9
TULUIBI + peTapAaHThI)

OKyJbTYypUBaHMUE TIOYB — MPOLECC MEMJICHHbI W MPOIOIKUTEb-
HbIf, @ UHTEHCUBHBIE TEXHOJOTUM 00ECIeYnBaIOT TJIAHUPYEMYIO TIPO-
IYKTUBHOCTb CEBOOOOPOTA TOJBKO HA OKYJIBTYpeHHBIX IToyBax. OO0
95TOM CBUAETENLCTBYIOT pe3yabTaThl (puc. 15) mmutensHoro (36 ner, 6
poranuii ceBoodopota) onbiTa Ha LIOC BUYA, 3a710XeHHOTO Ha HU3-
KOILUIOMOPOAHOM, HEOKYJbTYPEHHOM IEPHOBO-IIOA30JUCTON TSIXKEJIO-
CYTJIMHUCTOM MOYBE ¢ UCXOMHOM YpoXKaiiHOCThIO okoo 1,1 T/ra 3epHa
(0e3 U3BeCTKOBAHMS U IIPUMEHEHUSI yIoOpeHuit). 3a mepByIO pOTALIUIO

6 60
G .
L) P
5 5F 45- . 4'7¢ 48
Ny 4k
s Aepoxumuyeckue nokazamesnu no4Bol
§ 3L 16,8 17,2
§ 11,3
21 1621 4333 27
SI1E 11 Tymyc, % pH  P,0; K,0, m2/100
2 O ucxodHble @ nocne 6 pomayul
0 1 1 1 1 1 1 1 1 1 1 1 1 1
pomayuu
1959—1961 1 11 11 v 4 Vi ceBoobopoma
(ucxodHas)

———  OP2aHO-MUHEPA/IbHAsS cucmema yoobpeHull
- - - - OpeaHo-MuHepasnvHas cucmema yoobperud + necmuyudsl

Puc. 15. Bausnne ynoGpenuii ¥ CpeacTB 3aMTHI PACTEHHMIT HA TJI00POME TMOYBBI
¥ NPOAYKTUBHOCTb 6-NOJILHOTO C€BOOGOPOTA
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Puc. 16. YpoxaitHOCTb 3epHOBBIX KYJbTYP M BHeCeHHe MUHepaibHbIx ynoopenuii B HoBo-
ceasckom OITX BUVYA (muarpamma — NPK, kpuBas — ypoxaitHocTs)

6-TI0JIBHOTO CEBOOOOPOTA IO BIMSHMEM M3BECTKOBAHUSI U IIPUMEHE-
HUS yIOOpeHUii ero MpoayKTMBHOCTH yBenuuwiach no 2,8 T/ra. Ilo
Mepe OKYJIbTYpMBaHMS IOYBBI OHA IPOIOJIKAJa BO3PAcTaTh U B IEC-
TOM poTanuu gocTturia 4,8 T/ra, a mpu UCIOJb30BAHUM MECTULIUIOB —
6,0 T/Ta. B cpegHeM 3a Tom Ha BCceM IPOTSIKEHUN OITBITA TTPUMEHSITH
10 T/ra HaBo3a U Ng7P4K; 9o B cocTaBe MUHEpalbHBIX YIOOpEeHUid, a
M3BECTKOBaHME TTPOBOIMIIN IBAXKIBI — B TIEpBOI poTamuu (6 T/Ta) 1 BO
BTOpPOIi (4 T/TQ).

ITonoOHas 3aBUCUMOCTh UBMEHEHMSI arpOXMMUUECKHUX MoKazaTeeit
IOYBBI U YPOKANHOCTHU 3€PHOBLIX KYyIbTyp ycTtaHoBieHa B OITX «Ho-
BoceJibckoe» B KamyKcKoi 00acTy Ha TSKENbIX AepPHOBO-TIOA30JIMC-
ThiIX TouBax (puc. 16). CHmKeHMe NpUMEHEHUS YIOOpEeHUil mocie
1988 r. mpuBeJIO K MOCTENIEHHOMY M HECKOJIbKO 3aMeIJICHHOMY 3a CUeT
MOCJIeAECTBUSI BHECEHHBIX paHee YIOOpEeHUI YMEHBIIEHUIO YpoKaii-
HOCTU 3€PHOBBIX KYJBTYP (IO YPOBHSI, XapaKTepHOTO IJISI OKYJIbTYPEeH-
HBIX IMOYB MCXOAHOIO HM3KOr0 €CTeCTBEHHOIO ILJIOAOPOAMS), Tpexkae
BCEro M3-3a HegocTarka azora. Enie 6osee ObICTphIMU TEMITAMU CHU3U-
JTach MPOAYKTUBHOCTh TIAIITHYW BCJICACTBUE BBEIHYXKICHHOTO OTKa3a OT
npuMeHeHus ynoopenuii B OITX BUYA B bpsiHcKoii obiacTu Ha jer-
KUX AEPHOBO-MOA30JUCThIX mouBax (Munamenko, 2000).

B Poccwuiickoit ®@enepaiiny ecTh KPYITHBIE PETUOHBI, B TOM YHCIE
3ananHag u Bocrounast Cubups, rae (3a ucKiIoyeHueM TIOMEHCKO 1
KeMmepoBckoit obyacTeil) mpakTW4YeCcKM Bcerga He MPUMEHSUIM WU
MMPUMEHSUIM B OYeHb MaJbIX 1o3ax (He 6oiee 10—15 kr/ra 1. B) MUHe-
pajJbHBIE YIOOpEeHHUs, a MCIIOJIb30BAJIM TOJBKO MECTHBIE IMOYBEHHO-
KIMMAaTU4YeCKHe pecypchl. 3MeCh CPEIHSIS YPOXKAMHOCTD 36 PHOBBIX CO-
crapser 1,1—1,2 11/ra. B OMckoit 06;1acTHl 3a C4eT OCBOEHUST CUCTEMBbI
CeBOOOOPOTOB C YMCTHIM MapoOM U IMOYBO3AIIUTHON 00pabOTKOM Io-
YBHI OBIJIA YABOEHBI BAJIOBBIE COOPHI 3¢pHA M CTAaOMJIM3MPOBAJIach ypo-
xaiHocth 10 1,2—1,3 1/ra. B 10 %e Bpemss B OIIX CuoHUNCXO3,
roe npuMeHsIn 50—60 KT 1. B. MUHEPATBbHBIX YIOOPEHM, yposKaii-
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HOCTbh 36pHOBBIX ObLTa BhIIIIE CpeaHe00IacTHOro ypoBHs Ha 0,6—0,8 T/ra.
B ompiTax 3T0rO0 MHCTUTYTA B CeBepHOU JiecocTenmn HoBocuOMpcKoit
00J1aCTN CpemHsIsT YpOXKalHOCTh SPOBOM IIIIEHUWIIH JocTuraiza 3,6—
4,4 T/ra, a mpy UCIMOJIb30BAHUY CPEICTB 3alIUThI OT OOJIe3HEel, Bpeau-
teaei u noneranus — 4,5—>35,1 1/ra (Kuprommn, 1988).

7.2. ONPEAENEHUE NOTPEBHOCTU
B MMHEPAJIbHbIX YOOBPEHUAX N UX AO3

7.2.1. ONPEAENEHUE NOTPEBHOCTU CEJIbCKOIo
XO3AWUCTBA B MUHEPAJIbHbIX YAOBPEHUAX

OCHOBOI ISl YCTAHOBJICHUS ONTUMAJIBHBIX J03 M COOTHOIICHMS
MUTATEIbHBIX BELIECTB MO/ CEIbCKOXO3SMCTBEHHBIE KYJIbTYPhI CIyXaT
pe3yJbTaThl MOJIEBBIX ONBITOB. I10JIEBbIE OMBITHI C YIOOPEHUSIMU TTPO-
BOJST B Pa3JIMYHbBIX TOYBEHHO-KJIMMATAYECKUX 30HAX CTPaHbI 0 €U~
HBIM CXeMaM OITbITHbIE CTAHIIUU U HAYYHO-UCCIIe0BaTeIbCKUE NMHCTU-
TYThl, IEHTPHI U CTAHLIMU aTPOXUMUUECKON CITY>KOBI.

Ha ocHoBaHuM 0000I1IEHUST UTOTOB reorpapuuecKux MoJIeBbIX OIMbI-
TOB BBISBJISIIOT 3aBUCUMOCTD 3(h(EeKTUBHOCTU YIOOPEHUI OT MOYBEH-
HO-KJIMMaTUYECKUX YCJIOBUM, arpOTeXHUKU U APYTUX (PaKTOPOB, pas-
pabaThiBalOT PEKOMEHAALMU M0 MPUMEHEHUIO MUHEPAIbHBIX yI00pe-
HUM.

PesynbraThl paboThl I'eorpacdryeckoil CeTH MOJIEBBIX OIBITOB I1O-
3BOJIMJIA BBISBUTb OCHOBHBIE 3aKOHOMEPHOCTU NE€UCTBUS YAOOPEHUIA:
YCTAaHOBUTb pa3Mepbl CPEIHUX YCTOWUYMBBLIX NTPUOABOK ypoxKas CEIbC-
KOXO3SMCTBEHHBIX KYJbTYp OT BHECEHUS Pa3JIMYHbBIX 03 OTIAEIbHBIX
BUIOB yIOOPEHUI U UX COUETAHMIT; OTIPEACTUTb ONTUMAJIbHbBIE J03bl U
COOTHOIIIEHUSI OCHOBHBIX 3JIEMEHTOB MUTAHUS JJIs1 TTOJYyYEHUsI MaKCH-
MaJIbHOM arpOHOMUYECKON M SKOHOMUUYECKOU 3(h(PeKTUBHOCTU Ya00-
PEHUI1; YCTAHOBUTH MOTPEOHOCTh B YIOOPEHUSIX MO MPUPOJHO-3KOHO-
MUYECKUM pailoHaM, 00JIaCcTsSIM U PecnyOJuKaM CTpaHbl; IJIAHUPOBATh
UX MPOU3BOACTBO U peaan3alnio CeIbCKOX03SICTBEHHBIM TOBApPOIIPO-
U3BOJUTEIISIM.

3aBHCHMOCTD YPOKasi CeIbCKOXO03ANCTBEHHBIX KYJbTYpP OT BO3PacTalo-
MIMX 7103 OT/JEJbHbIX BUIOB M COYETAHHI MUHEPAIBHBIX ynoopenuii. Omipe-
NIEJIIeTCs DKCIEPUMEHTAIBHO B BET€TALIMOHHBIX U TT0JIEBbIX onbITaX. [To
peakiiuy pacTeHUi Ha BHECEHUE JIEMEHTOB MUTAHUS OMNpPENENSIOT 3a-
KOHOMEPHOCTU (DOPMUPOBAHMS YpoxKasi U IOTPEOHOCTh B yIOOPEHUSIX.

YpoxxaltHOCTb CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYp BO3pacTaeT Ipo-
MOPLMOHAJIBHO YBEJUUCHUIO 03bl MUHEPATbHBIX YIOOPEHU JIUIb 10
OIpeACIEHHOTO YPOBHS, MPU 3TOM OOeCIieYyrMBaeTCsl HauboJblIasl OI-
JlaTa eAMHULBI MUTATEbHOTO BelllecTBa YI0OpeHUs Moay4yaeMoil mpo-
nykuuei. B aToM MHTepBaie 103 ypOXKalHOCTh OT JOMOJHUTEHLHOIO
BHECEHMS yIOOpEeHUI pacTeT KaK ¢ eAUHUIIBI TIJIOIIAan, TaK U B pacue-
Te Ha eIMHULY yaoopeHus (puc. 17).
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Makcumanohivil JlanbHeliiee TOBBIIIEHUE HO3bI
ypoxcai yIOOpEHM COMPOBOXIACTCS YBEINUEC-
Aenpeccus Yyenm ypoxas ¢ eIVUHULBI TUIOLIAAM,
HO BeJIWYMHA aOCONIOTHBIX M OTHOCH-
TeJILbHBIX IPM0aBOK ypoxKasi OT BO3pac-
TAIONIMX J03 W OKYITA€MOCTbh €IMHUIIBI
ynoOpeHusT NpOAYKIMeH ITOCTEIIEHHO
CHMXKAIOTCSI.
06 i Ilocne pocTmkKeHMSI MaKCUMallb-
ecneyeHHoCmMe numamene o o
HEIMU IAEMEHITAMU HOI YPOXAHOCTH C eIMHULIBI TIIOLIA-
U IpU JajJbHEHIlIeM yBeJIMYEHUN H03
B i v, YAOOPEHIiL ok CTAGUTMIMPYeTCA, 2
LEeCTBAMM IIPH NMPOYMX HEH3MEHHBIX 3dTEM MOXET HpOMCXO’HHTb €€ CHUXC-
dakTopax pocra HUC, YXyALICHUE CTPYKTYPbl YpoOXasd
WIM KadyecTBa IPOAYKIMM BCJICICTBHE
M30BITOYHOTO CHAOXEHHS COOTBET-
CTBYIOIIMM 3JeMeHTOM nuTaHus. [ToBeieHne m036I yIOoOpeHU KO-
HOMMYECKHU OIPaBIaHO JUIIb 10 TaKOTO YPOBHS, IIPU KOTOPOM CTO-
MMOCTb MpHOaBKM ypoxKasi B JOJDKHOM CTENEHU OKYIMaeT U3IEPXKKU,
CBsI3aHHBIE C IPUMEHEHUEM JOMOJHUTEILHOTO KOJIMYecTBa yaoope-
Huii. Ilpenen yBenuueHUsI I03bl yIOOPEHUN MOXET OrpaHUYMBATHCS
Tak>Ke IMoKa3aTesIMU KayecTBa ypoxKasli UM HEOOXOAUMOCThIO OXpaHbl
OKPY2KAIOLIEH Cpelbl.

KommyecTBeHHass 3aBUCHMMOCTb MEXIY YpoxKaeM M J103aMU MHHE-
PaJIbHBIX YIOOPEHMI, IOJIydeHHAS B OIBITaX, MOXET OBITh IIpeICTaBIIC-
Ha MaTeMaTUYeCKUMM YpaBHEHUSIMU (ITPOU3BOJACTBEHHBIMM (DYHKIISI -
Mmu). g ycTaHOBJICHUSI KOJWYECTBEHHOM 3aBUCHMMOCTU MEXIY Ypo-
JKafHOCTBIO W 103aMM YOIOOPEeHUIT MOXHO MCIIOJIb30BaTh YpaBHEHUE CO
crertieHsamu 0,5 u 1 st pakropoB 1 0,5 111 MapHBIX B3aUMOICHCTBUIIA.
IIpu BHecenuu Tpex BumoB ynoopeHuil (N, P u K) oOmuii Bua Takoi
(GYHKIMY BBIpAaXKaeTCsl CIEAYIONIM MOJIMHOMOM:

V=ay+a;N® +a,N + a;P% + a,P + asK% + agK + a;(NP)% +
+ ag(NK)® + a9(PK)%,

YBenuuenue
ypoxcas

Ypoorcai

rae Y —ypoxaii; N, P, K — nuratenbHble BeliecTBa; ay — CBOOOIHBIN WIEH; a;—ag —
K03(hGULIMEHTHI PETPECCUN.

ITo >TMM (YyHKIMAM MOXHO OIPEIEIUTh OKYIIaeMOCTb €IWHUIIbI
ynoOpeHus: mpubaBKOil ypoxkasi, HOTpeOHOe KOJIMYECTBO YyIOOpeHuUit
JUI TIOJIyY€HUST €IWMHUILIbI ypoxKas ISl 1000 TOYKU KPUBOU, OINTU-
MaJIbHYI0 U MaKCUMAaJIbHYIO 103bl YIOOPEHUH U T. 1.

CrnenoBaTeibHO, Ha OCHOBaHUM TPOMU3BOJACTBEHHBIX (YHKIIMIA
MOXHO pEIIaTh BaXKHbIE MPAKTUYECCKUE 3a0a4 T10 TIJIAHWUPOBAHMIO TT0-
TPEeOHOCTHU B YIOOPEHUSIX U OINPEASICHUIO UX 103 ISl TIOJyYeHUs He-
00XOIMMOro KOJIMYECTBA CEJIbCKOX03SIMCTBEHHON MPOMYKIIN.

B 3aBucrMOCTH OT 11€IeBOrO Ha3HAUECHUS MPOU3BOACTBEHHbIE (DyH-
KIIAW MOTYT XapaKTepHU30BaTh 3aBUCUMOCTD ypOXKasl OT 103 YIOOpEHUI

260



C YYETOM TOIO WJIM MHOTO 4uciia (akToOpoB, UMEIOIIMX KOJIMYECTBEH -
HyI0 OlIeHKY. POopMUpOBaHNE YPOXKasl B TTOJEBEIX YCIOBUSIX OTIPEIEIsI-
eTCSl He TOJIbKO YPOBHEM MUHEPaJbHOTO MUTAaHUsI, HO U 3aBUCUT OT
COBOKYITHOT'O JIeICTBUSI MOTOAHBIX (DAKTOPOB, arpOXUMUYECKUX U DU-
3MYECKUX CBOMCTB MOYBHI, €€ 3pOAUPOBAHHOCTHU, BUAOBBIX U COPTOBBIX
0COOEHHOCTEeU KyJbTYPhl, TEXHOJOTUHN BO3IEAbIBAHUS 1 €€ UHTEHCUB-
HOCTH.

XapaxkTep 3aBUCMMOCTU YPOXKAMHOCTU KYyJbTYp OT YPOBHSI MHTEH-
CUBHOCTH TEXHOJIOTMM WX BO3AEJIbIBAHUS W TMPUPOJHBIX MOYBEHHO-
KJIMMaTUYECKUX PECYpPCOB HATJISIAHO JeMoHCTpupyeT (puc. 18) auHa-
MUKa YPOXANHOCTHU SIPOBOM IIIIEHUIIBI B YCJI0BUSX 3anagHoi Cubupu
(Kuprommd, 1999).

OnpenenieHne MOTPEOHOCTH CEJIbCKOIO X035iicTBa B ynoopenusx. [1o
Mepe YKPYITHEHUs YPOBHSI yIIpaBJIeHUSI YUCI0 HE3aBUCUMBIX IIEPEMEH -
HbIX (DAKTOPOB MOXKET coKpallaTbecs. Tak, Mpu UCHOJb30BaHUU MTPOU3-
BOJACTBEHHBIX (DYHKIIWM UISI KaXIOW KyJbTypbl MO JaHHBIM IOJIEBBIX
OITBITOB JOCTATOYHO BBIBECTU YpaBHEHUSI, XapaKTepU3YIOllue 3aBUCH-
MOCTb ypoxasl OT 103 yIOOpeHM It 0 OCHOBHBIM KaTeropusiM arpoJiaH-
nadToB, arpo3KOJOTMYECKUM TUMAM, TTOATUIIAM U Pa3HOBUAHOCTSIM
IIOYB COOTBETCTBYIOIIUX PErMOHOB. OUYEBUIHO, YTO IJIS IOBBIIICHUS
HaJIeXXHOCTU MTapaMETPOB YPaBHEHUS MOJIEBBIE OIBITHI C YIOOPEHUSIMU
JIOJKHBI OBITh MACCOBBIMU, TTPOBOAMMBIMU O €AWHBIM CXeMaM U Me-
TOAVKAM.

IToaTOMy OCHOBOM IJI1 MPOrHO3a MOTPEOHOCTU CEJILCKOIO XO35Iii-
CTBa B MMHEPAJIbHBIX YIOOPEHUSIX U UX aCCOPTUMEHTA CJTy>KaT pe3yJib-
TaThl arpO3KOHOMUYECKOM OLIeHKU AaHHbIX ['eorpaguueckoii ceTu mo-
JIEBBIX OIBITOB C YAOOPEHUSIMU U IPYTMMU CPeACTBAMU XUMM3ALUUU U
MAacCCOBBIX OMBITOB arPOXUMMYECKOM CITY>KObI B TIPOU3BOJICTBEHHBIX yC-
noBusix. [ToTpeOHOCTD B yIOOPEHUSIX U UX ONTUMATbHBIM aCCOPTUMEHT
TUIAHUPYIOT C YYETOM TMOYBEHHO-KJIMMATUUYECKUX YCIOBUI, HAPOIHO-
XO3SIACTBEHHOM 3HAYMMOCTH BbIPALIMBAEMbBIX KYJIBTYP U 3KOHOMUYEC-
Kol 3(ppeKTUBHOCTU YOOOpEeHUt, UCXOIsl U3 MOTPEOHOCTH CTPaHBI B
Pa3IMYHBIX BUJAX CEJILCKOXO3SMCTBEHHOM MPOAYKLIMU WU BO3MOXHOIO
YPOBHS TOCYIApCTBEHHOW MOAAEPKKW MPOMBIIIJIEHHOCTA MO MPOU3-
BOJICTBY MUHEPAJIbHBIX YIOOPEHUI U CETbCKOXO3SMCTBEHHBIX TOBAPO-
MPOU3BOIUTEIICH.

RS

Puc. 18. YpoxkaiiHOCTb SpOBOii MIIEHUIBI
NPH PA3TMYHBIX YPOBHAX HHTEHCHBHOCTH ee
Bo3nenbiBanus (1, 2, 3) Ha yepHO3eMe 10XK-
HOIi cTenHo¥ 30HbI (/), HA YepHO3eMe 0OBIK-
HOBEHHOM 10KHO# Jiecoctenu (II), Ha uep-
HO3eMe BbINIEJIOUEHHOM CeBEPHOI JiecocTe-
mu (I11) 3anannoii Cubupn

N W

Yposcaiinocms, m /2a
—a
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B nepByio odepenb mpeaycMaTpuBalOT IIOTPeOHOCTb B MUHEpPasb-
HBIX YIOOPEHMSIX ISl KYJBTYP, MPOU3BOACTBO KOTOPBIX UMEET BaxKHOE
HapOJIHOXO3SIMCTBEHHOE 3HAYeHME U, KPOME TOro, OrpaHUYEHO OIpe-
JIeIeHHbIMU TMOYBEHHO-KJIMMATUUYECKUMU YCJIOBUSAMU. TTOJHOCTBIO
I TIOJy4YeHUs TIJIaHWPYeMOIO ypoxKaslh HOJDKHBI 00ecreuyuBaThCs
yIOOPEHUSMU MOCEBbI HA MEJUOPUPYEMBIX 3EMJISIX C PETYJIMPYEMbIM
BOJHBIM PEXUMOM, UYTO OOYCJIOBJIEHO BBICOKOW 3((HEKTUBHOCTHIO
yI0OpeHUI IIpU OPOLICHMH, a TaAK:KEe HEOOXOAMMOCTBIO OBICTpEe OKY-
MMUTb 3HAYUTEJIbHbIE KAaNIUTAJIOBJIOXEHUS Ha MeIrMopaluio 3emMenb. bo-
Jiee BBICOKUI ypOBEHb 00€CIIEYEHHOCTU YAOOPEHUSIMM TMpeaycMaTpu-
BalOT JUIS1 PETMOHOB I0CTATOYHOTO YBJIAXXHEHUS, T1I€ JOCTUTAETCS Hau-
OoJbllias oIuiaTa eIMHUIBI yI0OpEeHUA.

OrnpeneneHue NOTPEOHOCTU B MUHEPAIBHBIX YIOOPEHUSX IO CTpa-
He, o0JlacTsIM U peclnyOJuKaM, 5KOHOMUYECKMM palioHaM, a Takxke
00OCHOBaHHE OITUMAJBHOIO pa3MeIleHUsI KPYMHBIX MEXCE30HHBIX
CKJIaZ0oB yAOOpeHUI 3aBOJOB-MPOU3BOAUTEEN U arpoXMMUUYECKOM
CIy>KObI TIPOBOASIT C MCMOJb30BaHMEM 3KOHOMMWKO-MaTeMaTUYeCKUX
METONOB M BJIEKTPOHHO-BhIUMcINTeAbHOU TexHuku. B IIMHAO g
STUX IeJIel CO3MaH CIeIUATbHBIN MPOrpaMMHBINA KoMITeKe «DoHyI»
(bonawl yomoopenwmii). IIpu pa3zpaboTKe 3KOHOMHKO-MaTeMaTU4eCKOMI
MOJIEN IJIS1 PELIEHUS 3TUX 3a7a4 YYUTHIBAIOT CJIeAyIOlIre MOKa3aTeJn:

CTPYKTYpPY NOCEBHBIX ILIOIIaAei, (paKTUIECKUIA U ITPOTHO3UPYEMBbIii
YPOBEHb YPOXKAKHOCTU KYJbTYP YU BAJIOBOTO MPOU3BOACTBA MPOAYKIIUU
Ha MPeICTOSIINI Tol U Ha MEPCIIEKTUBY;

MOTPeOHOCTh OTAEAbHBIX BUIOB YIOOPEHUI HA €AWHUIY TOBApHOM
MPOAYKIIMU; J0JII0 TTpUOaBKU ypoxkasi, 0OyCIOBICHHYIO MPUMEHEHUEM
OTHAEJIbHBIX BUIOB U COUYETAHUN MUHEPAJIbHBIX YIOOpPEHUI COTJIacHO
pe3yJbTaTaM I0JIEBBIX OIBITOB; 3KOJOIMYeCKe OTpaHUYEHUs 110 TIpU-
MEHEHUIO yIOOpEHUI;

YPOBEHb MOTEHUMUAIBLHOTO U 3(P(HEKTUBHOTO ILIOAOPOAUS MOYB IO
pe3yJbTaTaM MOYBEHHO-arpoXuMHUUIEeCKUX 00CIeI0BAHUI;

9KOHOMMYECKYIO M DHEPreTU4YECKylo 3¢ (GeKTUBHOCTh YIOOpEHMIA,
OTpeaEesIeMYyI0 HA OCHOBE JAHHBIX 110 CPEAHUM NpUOaBKaM ypoxas U
3aTpaTaM Ha IPUMEHEHUE yIOOPEHUIA.

7.2.2. ONPEQENEHNE 403 MUHEPAJIbHbIX YOOBPEHUI

B coBpeMeHHBIX COLIMATbHO-3KOHOMMYECKHUX YCIOBUSIX Mepexoaa K
PBIHOYHBIM OTHOIIEHUSM BO3MOXHBIN YpOBEHb NMPUMEHEHUSI MUHE-
paJbHBIX yIOOpEeHUI B XO3SIHCTBE OINpPEACISIeTCS IIPEXIe BCEro 9KOHO-
MMYECKMMU YCIOBUSIMU.

IIpu pa3paboTKe cuUCTEeMEI yIOOpEeHMS B XO35IMCTBE U CEBOOOOpOTAX
HauOoJiee pallMOHAIbHBIE J103bI MUHEPAIBHBIX YIOOPEHUI CleayeT yc-
TaHABJIMBAaTh B 3aBUCMMOCTH OT YPOBHS MHTEHCUBHOCTH IIPUMEHSIE-
MbIX TexHoJoruii. I1pu orpaHnYeHHOM 00eCTIieYeHHOCTU YI00pEeHUSIMU
MPEANOYTUTEIbHEE 1032, MO3BOJISIIONIAsl TTOJYYUTh HAUBBICIIYIO OIlIa-
Ty eauHuIbl ynoopeHus. Ilpu OGojiee MOIHOM YIOBJIETBOPEHUHU IIO-
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TPeOHOCTHU CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP B YIOOPEHUSIX OCHOBHOM
LIeJIbI0 MOXET ObITh IMOJydYeHHWe MaKCHMaJlbHO BO3MOXHOIO BBIXOJa
MPOAYKIIMM C CAUHUIIBI TJIOIIAIN, a TAKXKE COXPAaHEHUE U TTOBBIIIICHUE
TUIOOPONS TIOYBHI.

HckimounTenbHO BaXKHOE 3HaYEHUE UMeeT SKOHOMUUYECKUIA acTeKT.
IToatomMy npu BeiOOpe 103 yaioOpeHUi HeoOxonuMa TiaTeabHast arpo-
SKOHOMMYECKAS OILEHKA PE3YJIBTATOB MOJIEBBIX OMBITOB, B TOM YMCJIE C
HCIIOJb30BAHUEM 3KOHOMMKO-MaTeMaTU4YecKux MetomoB. IIpu orpa-
HUYEHHBIX pecypcax YIOOpeHU! ONTUMAaIbHOM 103011 OyAeT Ta, KOTO-
past obecrieunBaeT HauOOJIBIIYIO YPOXKAMHOCTD C TeKTapa Mpyd MaKCHU-
MaJIbHOM YMCTOM J0XOJ¢e OT yIOOpEeHMM, T. €. CaMyl0 HU3KYIO cebecTo-
WMOCTb T10Jy4yaeMOMW MpPOAYKLMHU, a TIpU OOecrneyeHun yaoOpeHUsIMU
Ha IUIAaHMPYEMBI Ypozkail — MO3BOJIIONIas I10JydaThb HauOOJbIINiA
BaJIOBOM BBIXOJ CEJIbCKOXO3SMCTBEHHOM TMPOAYKIIMUA U YUCTBIA HOXO[I
Mpu 3aJaHHOM YPOBHE peHTa0ebHOCTU MTPOM3BOJCTBA.

ITpu HOpMaTbHBIX 30HATBHBIX TEXHOJIOTUSIX TTPOU3BOICTBA PA3TUYHbBIX
BUJIOB CEJIbCKOXO3SIMCTBEHHOM MPOMYKIIMA MOTYT MCITOJIb30BAaThCST CPEll-
HY€ 30HAJIBHBIE NO3bI YIOOPEHWNA TSI OTAETBHBIX KYJIbTYP, PEKOMEHTyE-
MbI€ arpOXUMUYECKOM CITy>k00i. OHU AOKHBI KOPPEKTUPOBATHCS C yue-
TOM aaIrTalyyu TEXHOJOTUIA K TPUPOAHO-PECYPCHBIM JIAaHAIIA(DTHBIM yC-
JIOBUSIM TTPOM3BOACTBA, (POpMaM XO3SIMUCTBOBAHUS U TTPOM3BOJACTBEHHBIM
pecypcaM KOHKPETHOTI'O CEJIbCKOTO TOBAPONPOU3BOIUTENS.

OnpeneieHne 103 yA0OpeHHii HA OCHOBE NMPSIMOro MCIOJIb30BAHUS Pe-
3yJIbTATOB TMOJIEBBIX ONBITOB. PekoMeHayeMble CpelHHWe 30HaJbHbIE
JI03bl YIOOpEeHU! yCTaHABIMBAIOT B 3TOM CJlydyae Ha OCHOBE arpo3Ko-
HOMMWYECKOM OIEHKW PE3YJIbTATOB IMOJIEBBIX OIBITOB B TUMWYHBIX IJISI
30HBI TTOYBEHHO-KJIIMMAaTAYECKNUX YCJIOBUSIX M CEBOOOOpPOTAaX Ha IIia-
KOPHBIX TeppuTOpHsX (Taba. 58—60).

58. IIpumepHbie 103bI MUHEPAJIBHBIX YA0OPEHHii MO/ 3ePHOBbIE M KPYNsHbIE KYJIbTYpPbl
HA CepbIX JIeCHbIX MOYBAX, OMOJ30JIEHHbIX U BbILIEJIOYEHHBIX YepPHO3eMax™, Kr/ra

O3umast MIIeHua:

1O 3aHSITHIM TIapam 3,0 60 60 60 60 60 40

0e3 HaBo3a

1o HaBoay, 20 T/ra 4.0 60 60 60 60 40 40

10 3epHOBBIM 0000- 4,0 60 90 60 60 60 60

BBIM U YUCTBIM ITapam

10 TUTACTy TpaB 4,0 60 90 80 40 60 60
Kykypysa 4,0 90 90 90 60 60 60
SAumeHb sIpoOBOI 3,0 60 60 60 40 60 40
I'peunxa 2,0 40 60 40 40 60 40
IIpoco 2,5 60 60 60 40 40 40

* HeuepHo3eMHas 30Ha, yBlIaxHeHHas JacTth LleHTpansHOro M CeBepo-KaBkascko-
IO PETMOHOB.
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59. IIpumepHbie 103bI* MUHEPAJLHBIX YI0OPEHHIi MO 3ePHOBbIE U KPYNSAHbIE KYJbTYPbI
HA TUNHYHBIX, OOBIKHOBEHHDbIX M I0XKHBIX KAPOOHATHBIX YepHO3EMAX, KI/Ta

O3uMasl TIeHuIIA:

10 YUCTHIM TapaM 6e3  3,0—3,5 40 60 40 40 60 40
HaBo3a
o HaBogy (15—20T1/ra) 3,5—4,0 40 40 0 40 60 —
10 3aHATBHIM ITapam 2,5-3,0 60 60 40 40 60 —
10 HemapoBBIM mpena-  2,0—2,5 40 40 40 40 40 —
[IECTBEHHUKaM
O3uMast poxpb 1o yucteiM ~ 2,0—2,5 20 40 20 20 40 —
rnapam
Kyxkypysa 2,5—-3,0 40 40 40 40 40 40
SAumeHb 2,5—3,0 40 40 20 30 40 —
SlpoBasi mieHuIIA:
10 YUCTBIM Mapam 2,0—2,5 — 60 30 — 40 —
ocJie TPOMAIHBIX 2,0—2,5 30 40 30 30 40 —
110 HemapoBbIM npea-  1,5—2,0 30 40 20 30 40 —
IeCTBEHHUKaM (Tociie
3¢ PHOBBIX)

Ipoco 2,0—3,0 30 40 30— 15-40 —

* UentpanbHbiii, CpenHe- u HukHeBomkckuii, CeBepo-KaBka3ckuii perMOHBI.

60. Cpeanue 103b1 MHHEPAIBHBIX YIOOPEHHIl MO/ 3€PHOBbIE KYJbTYPbl HA OPOLIAEMBIX
3eMJIsIX, Kr/ra

Cesepo-Kaskasckuii paiion

Osumas nieHuna YepHo3eMbl OOBIKHOBEHHBIE 5,0 120 120 60
KamranoBbie 4,0 90 90 —
Kykypysa YepHo3eMbl OOBIKHOBEHHbBIE 6,0 120 120 60
KamraHoBbie 6,0 120 120 40
Tosoncckuii paiton
Osumag nmeHuna KamraHoBble 4,0 120 90 40
Kykypy3a » 5,0 120 120 60
SpoBas mimeHuna  » 3,0 90 60 —
3anaduo-Cubupckuii u Bocmouno-Cubupckuil paiionsi
SpoBas mimeHnna YepHO3eMbI I0XKHBIE 3,0 90 90 40
YepHO3eMbl OOBIKHOBEHHbBIE 2,5 60 60 40
Karmranossie 2,5 90 60 —

CpenHue peKOMeHAyeMble 30HaIbHbIE H03bI YIOOPeHUIT HEOOXOMM-
MO KOPPEKTHPOBATh MPUMEHUTEIBHO K KOHKPETHBIM YCJIOBUSIM ITTOJIEi
XO3SIMCTBA B 3aBUCHUMOCTH OT arpOXMMHUYECKUX CBOMCTB ITOYB M OCO-
OeHHocTel taHamadgTa.
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CoriacHO PUHSITON B HAacTOsIIee BpeMsl KiacCu(UKaIlKU BCe T0-
YBBI 110 arPOXMMUYECKUM T10KAa3aTe/IsIM B 3aBUCUMOCTHU OT KUCJIOTHOC-
TU ¥ COEPKaHUS MOABUXKHBIX (P)OPM MUTATEIbHBIX BELLIECTB MOApa3e-
JISIIOT Ha 1IecTh Ipynn (KjaccoB). TpeTuit Kiacc XxapakTepu3yeT cpel-
HIOI 00€CIIeYeHHOCTh MOYBBI 3JIEMEHTAMU TMTaHUS [JIs1 3€PHOBBIX
KYJIBTYp, a YETBEPThIN U MATHII — COOTBETCTBEHHO /ISl O0Jiee TpeboBa-
TeJbHBIX K YPOBHIO MUTAHUS MPOIMAIIHBIX U OBOLIHBIX KYJbTYp (CM. -
Tabn. 16, 17). I1pu npeBbILLIEHUN CPETHETO COAEPKAHUS TUTATEIBHBIX
BEIIIECTB B MOYBE PEKOMEHIYEMYIO M03y YAOOPEHUI IOMA CEIbCKOXO-
3SMCTBEHHBIE KYJIBTYphl YMEHBIIAIOT, IPU MEHBIIEM — YBEJIUYMBAIOT.
OOBIYHO MpPHU O00ECIIEUeHHOCTU IMOYBBLI MOABMKHBIMU (DopMaMu 3Jie-
MEHTOB MUTAaHUS Ha OAWH KJIacC HMXE JIMOO BBIIIE CPeIHEl 03y M3-
meHsoT B 1,25—1,3, a Ha aBa kiacca — B 1,5 pasa.

ITonpaBouHble KOA(PPUIIMEHTH K CPEAHUM PEKOMEHAYEMbIM [1O-
3aM yA0OpeHUI B 3aBUCUMOCTU OT 00ECIIeUeHHOCTHU MOYBbI MUTATE/b-
HBIMU BJIEMEHTAMU YTOUYHSIIOT 30HAJIbHbIE HayyHbIE arpoXMMUYECKUE
YUPEXIAEHUS ISl pa3IUYHBIX CEJIbCKOXO3SICTBEHHBIX KYJIbTYp MpUMe-
HUTEJBbHO K YCIOBUSIM Bo3zeabiBaHuUsl. Takue KoahGULIUEHTH K Cpel-
HUM J03aM YIO0OpeHUI ISl OTAEAbHBIX KYJbTYpP MO 30HAaM CTpaHbl
MPUBEACHBI B CIIPABOYHON JTUTEpAType.

B tabnuiie 61 B KauecTBe IIpruMepa JaHbI ITOIPABOYHbBIE KOADGhULIM-
€HTBI K CPeIHUM J03aM yI0OpEeHU 1JI OTACIbHBIX KYJbTYp Ha AEPHO-
BO-TIOA30JIMCTBIX M CEPBIX JIECHBIX ITOYBaX.

61. IIpumepHbie monpaBoyHbie KOI(MUIMEHTHI K CPEAHHM 103aM YA0OpPeHHii
0], Pa3IM4HbIe KYJIbTYPbl HA 1€PHOBO-MOA30MCTBIX U CEPhIX JIECHBIX MOYBAX
(mo manapiM BUYA)

Docpoprbie ydobperus
OyeHb HU3KOE 1,3—1,5 1,5—2,0 1,3—1,5 * *
Huskoe 1,0 1, 1, 1,3—1,5 *
CpenHee 0,6—0,7 0,7—0,8  0,6—0,7 1,0 1,2—1,5
[NoBbIlIEHHOE PanxoBoe 0,5—0,6 0,5 0,5—0,7 1,0
Bricokoe He Buocsit He Brocsat 0,2—0,3  Pankosoe  0,6—0.8
O4eHb BBICOKOE To xe To xe PsankoBoe He BHocaT PsnkoBoe

Kanuinvie ydobpenus
OyeHb HU3KOE U HU3KOE 1,0 1,5 1,5—2,0 1,3—1,5 1,5—2,0
CpenHee 0,6—0,7 1,0 1,0—1,5 1,0 1,3—1,5
[ToBbILLIEHHOE He Buocar 0,7—0,8  0,8—1,0 0,6—0,8 1,0
Bricokoe To xe 0,5—0.,6 0,7—0,8 0,5 0,6—0,8
OueHb BBICOKOE » He BHOcaT He BHocsaTr He BHocsit He BHocAT

* be3 MmpeaBapuUTEIbHOTO OKYJIBTYPUBAHUS Ypoxkau He 00eCIIeYeHBI.

AFpOXI/IMI/I‘{eCKaH CJTY)K63. N HAYYHBIC YUPCXKACHUA CTpaHbI ITPOBO-
JAT IMMPOKUE SKCIICPUMCHTAJIBbHBIC NCCIIEA0OBAHUSA 110 YCTAaHOBJICHUIO
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62. JTo3b1 ynoOpeHuii o 03MMble KYJIbTYPbl B 3aBUCHMOCTH OT YPOXKANHHOCTH
M CofepKaHus MOABIKHOTO (ocopa u Kaamus B I€PHOBO-TIOA30JMCTOH M CePOil JIECHOM
CYTJIMHUCTBIX MOYBAX

O3umasn nuenuya

2—-2,5 30—60 70—80 50—60 40—50 70—80 50—60 30—40 30—40
6—3,0 70—80 70—80 70—80 50—60 70—80 70—80 30—40 30—40
1—3,5 90—100 70—80 90—100 50—60 90—100 70—80 30—40 30—40
,6—4,0 100—110 90—100 90—100 60—70 100—110 70—80 50—60 30—40
1—4,5 —
6—5,0

1-5,5

110—120 — 90—100 60—70 70—80 50—60 30—40
110—120 — 90—110 70—80 — 70—80 70—80 30—40
120—130 — 110—120 80—90 — 80—90 70—80 30—40

O3umas poxcw

1,6—2,0 40—60 50—60 40—50 30—40 50—60 40—50 30—40 —

2,1-2,5 50—60 70—80 50—60 30—40 70—80 50—60 30—40 30—40
2,6—-3,0 70—80 70—80 70—80 50—60 70—80 50—60 40—50 30—40
3,1-3,5 90—100 — 90—100 70—80 — 70—80 50—60 30—40
3,6—4,0 100—110 — 100—120 80—90 — 70—80 50—60 30—40

63. OnTuMabHbIe COOTHOIIEHHSI MUTATEIBHBIX 3J1EMEHTOB M J103bl YI00peHHid,
PEKOMeH/IyeMble arpOXMMHYECKOil CJIyK00ii M0 OCHOBHBIM 30HAM CTPaHbI
Ui 3a1aHHbIX ypoxkaeB (o nanubiM [IMHAOQO)

O3umas nwenuya (3,5—4 m 3epua c 1ea)

CeBepHbiii KaBkas 131 140 1:1:0,3
LlenTpansHO-YepHo3eMHas 52 140 1:1,2:1,2

Osumas poxcs (2,0—2,5m 3epna ¢ 1ea)

LleHTpasbHbII 52 170 1:1:0,8

IOro-3ananHmrii 71 180 1:0,7:1,3
Aposaa nwenuya (1,5—2,0m c 1ea)

[TpuBOIKCKMIA 331 110 1:1,2:0,5

3amagHo-Cubupckuii 216 115 1:1,1:0,7

Bocrouno-Cubupckuit 206 105 1:1,2:04

Kapmodgpens (no ¢hony opeanuueckux yooopenuir) (20—25 m xkaybneii ¢ 1ea)
LenTpanpHbIit 229 205 1:0,7:0,8

Caxapnas ceexna (25—30 m kopnenaodos c 1 ea)

LlenTpansHo-YepHo3eMHas 141 200 1:1,25:1,1
Cesepo-KaBkazckuit 70 155 1:1,3:1,1
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B3aMMOCBSI3U MEXIY arpOXMMHUYECKMHU MOoKa3aTeIsIMU TTOYBHI U 3(pdek-
TUBHOCTBIO yI00peHUii. B 1oieBbIX OMbITaX U3y4aloT B3aUMOCBSI3b MEXKITY
JI03aMU OCHOBHBIX 2JIEMEHTOB MUTAHUSI U YPOBHEM YpPOXKAMHOCTH Bax-
HEMWIIMX CeIbCKOXO3SIMCTBEHHBIX KYJIBTYP, BO3IE/IbIBAEMbIX B XapaKTep-
HBIX JJISI 30HBI TTOYBEHHO-KJIMMATUYECKUX YCIOBUSIX TIPU Pa3IUYHON
00ecreyeHHOCTH MOYBbI MOABMXKHBIMU (hOpMaMU TTUTATEIbHBIX BEILIECTB.
Ha ocHoBaHUM BBISIBJICHHOI B TAaKWX OMBITaX KOPPEJISITUBHOI 3aBUCHMO-
CTH pa3pabaThIBaIOT PEKOMEHIALIN T10 TIPUMEHEHNIO YIOOpeHUH Ha Ii1a-
HUPYEMBI ypOXail C y4eTOM arpoOXMMHYECKUX ITOKAa3aTeaeid ITOYBBI.
[IpuMepoM TaKMX PeKOMEHAALUIA MOTYT CIYKUTh JaHHBIC TaOIMIIBI 62.
0O00011IeHe MHOTOYMCIIEHHBIX TTOJIEBBIX OIMTBITOB MO3BOJIMIO TAaKXKe yC-
TAaHOBMUTDH ONTHUMAJIbHBIEC TO3bI U COOTHOIIEHNE MUHEPAIBbHBIX YI0OpeHUA
IS TIOJYYEHMS 3aaHHOTO YPOBHS YPOXKAMHOCTU BAXKHEMIIIMX CEJIBCKOXO-
3IMCTBEHHBIX KYJILTYP B OCHOBHEIX paiflOHaX MX BBIpAIIMBaHUS (Tab. 63).

Onpenenenue 103 yno0peHnii HA MIAHUPYEMbIil YPOKaii 0 HOPMATH-
BaM 3aTpaT yaoOpeHHii HA eJUHHUILY ypoxKas. PacueT 103 Tof IIaHupye-
MBIl ypokail 1o HopMaTUBaM 3aTpaTr yIoOpeHU Ha MOJdyYeHUe eau-
HUILIBI ypoxasi (Ha 1 T OCHOBHOI MPOAYKIIUU KYJIBTYpbl U COOTBETCTBY-
IOIIET0 KOoJIMUecTBa MOOOUYHOI) HanboJjiee 10CTyneH U MH(MOPMalMOH-
HO 00ecIieyeH.

Pe3ynbTaThl MOJIEBBIX OIBITOB, MPOBEAECHHBIX 32 MOCIEAHUE TOIbI, a
TaKkKe TaHHbIE TTePEIOBBIX XO3SICTB MO3BOJMIM YTOUHUTH HOPMATUBBI
IUISL pacyeTa 103 yanoOpeHuid, 00ecIieunBaloIX IpYU 3KOJOro-TOKCH-
KOJIOTUYECKOI 0€30MacHOCTH UX MPUMEHEeHUs] (POpMUPOBAHME BHICO-
KHX YpOKaeB XOPOIIEro KauecTna.

Hopmarusel, pazpadotannbie [IIMHAO, nis pacuera no3 1mof, IjIaHu-
pyeMbliil ypoxkaii 3epHOBBIX KYJIBTYp, JTbHA-J0JTYHIIA, CAXapHOI CBEKJIbI,
COH, TIOICOJHEYHMKA, KapTodesisi, OBOIIHBIX KYJIbTYpP, KYKYPY3bl Ha CHU-
JIOC M KOPMOBBIX KOpPHEIU1040B. HopMaTuBbI 3aTpaT MUTATEebHBIX Be-
1IeCTB yaoOpeHuit Ha 1 T OCHOBHOM MPOAYKIIMU U PerjiaMeHTUPYIOLINe
O3Bl a30Ta MPUBOIATCS MPU OMUCAHUHU YIOOPEHUST COOTBETCTBYIOIINX
CeJIbCKOXO3SICTBEHHBIX KYILTYp B ceBoobopoTe. IIpemmaraeMbiMu HOp-
MaTHBaMHU PEKOMEHIYIOT IOJIb30BAaThCs MPY OTCYTCTBUU B 30HAX OoJiee
nuddepeHIIMPOBAHHBIX JaHHBIX 711 ”HTEHCUBHOTO 3eMJICACIIHS.

IIpu cocraBieHNM TOAOBBIX IIJIAHOB OOIIYIO IMMOTPEOHOCTH B MUHE-
pPaJbHBIX YIOOPEHUSIX Ul MOJYyYeHMS TUTAaHUPYEeMOM YpOXKailHOCTU
KyJbTYpbl Ha KOHKPETHOM M0JI€ C U3BECTHBIMU I'PAHYJIOMETPUIECKHUM
COCTaBOM U CTETEHBIO 9POJUPOBAHHOCTU MOYBHI, a TaKXkKe ee obecrie-
YEeHHOCTbIO (IpyTIoit) pocdopom u Kaauem mo conep:KaHUIO TOABUXK-
HbIX (POPM ITUX 3JEMEHTOB PACCUMTHIBAIOT IO Cleayolleil (popmyJe:

npxk=Ya Hnp, k" Cr kKN, p k" KN, P,k Kins

rae /N, p, k — HEOOXOOMMOE KOJNIMYECTBO IMTATENbHBIX BEIECTB ynoOpeHuii (N,
P,0s5 u K,0, kr/ra A.B.) Ha IIaHUPYEMYIO YPOXAHHOCTb; Y, — IJIaHUpyeMas YpOXKaii-
HOCTb, T/Ta OCHOBHOI npoaykuuu; Hy p, kK — HOPMaTUB 3aTpaT MUTATEJIbHBIX BELIECTB
ynobpenuii (N, P,Os u K,0), Kr/T OCHOBHOI1 TPOAYKIIMM U COOTBETCTBYIOIIEE KOJTHUYE-
CTBO NMO60YHOH; Cp, kK — MOMPABOYHBIN KO3(MOUIMEHT Ha TPYMITy MOYBBI 10 COEpPXKa-
HUIO NOABMXHBIX (opM pocdopa u Kanus; KN, p, kK — MONPABOYHLINA KOSMOULMEHT Ha
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TPaHyJIOMETPUYCCKUIL COCTaB MOUBbL; Ko\ p, x — MONPABOYHBINA KOS(DOULMEHT Ha CTe-
MeHb 3POAUPOBAHHOCTHU TOYBHI; KHN — TIONPaBOYHBINM KO3GhMUIMEHT K 103aM a30Ta B
3aBUCHMOCTH OT TPEIIIeCTBEHHUKA.

Heob6xonuMble 11t pacueTa rmomnpaBoyHbie KOMOUIIMEHTHI K 103aM
¢dochOopHBIX U KAJIMAHBIX YIOOPEHUI B 3aBUCMMOCTHU OT TPYIIMIBI ITO-
YBbI MO COJAEPKAHUIO MOABVKHBIX (DOPM COOTBETCTBYIOLIMX 3JIEMEHTOB
MpUBeaeHbI B Tabnuie 64, a monpaBoYHble KOIMOUIIMEHTHI Ha TpaHy-
JIOMETPUYECKUI COCTaB U 3POAMPOBAHHOCTh IIOYBEI — B TaOIMIIE 65.

ITonpaBouHble KO3 GULMEHTHI K TOJIOBBIM J03aM a30THBIX YA00pe-
HUI B 3aBUCUMOCTH OT MPEIIIeCTBEHHUKA COCTABIISIOT:

Ilpeduwecmeennuxu Ilonpasounsiii koagduyuenm (K)
3epHOO00OOBEIE 0,8
MHorosieTHue 6000BbIe TPaBbI 0,5
IMap ymcThIit 0,8
[Tpoune 1,0

J1st orpenesieHUsI TOA0BOM 1036l yuo6peﬂm“1 Ha 3aJlaHHYIO ypoXKaii-
HOCTb ([/IN, p, k) Y3 PACCYMTAHHOI OIOLIEH MOTPEOHOCTH KYJILTYPhI B
YI06pEHNAX (,ZZN p, K) CJIEAYET BBIYECTH KOJMUYECTBO DJIEMEHTOB MUTa-
HMSA, KOTOPOE MOXET UCITOIL30BAThCA U3 (PAKTMYECKM BHECEHHBIX TT0]T
MPEAIECTBEHHUK (MM U3 TIAHUPYEMBIX MO KYyJbTYpY) OpraHuyec-
KHX ynoopeHuit (Oy, p, k), @ TAaKXKE 3a CYUET BHECEHHBIX MO MpPEJLIe-
CTBEHHUK (ocOPHBIX U KaTUHBIX yrobpenuit — (ITp, k):

FﬂN, P, KZﬂN, P,K— ON, P, K—HP, K-

KonnuecTBo MCIOAB3YEMBIX KYJIbTYpOW 3JEMEHTOB MUTAHUSI U3
OpraHMYeCKUX yIOOpeHUI MpU IPSIMOM HUX NeHCTBUU WU IIOCHIeneii-
CTBUU PACCUUTHIBAIOT MO ceAyloliei hopmye:

On, p, Kk = Hopr AN, p, k - 0,01 - KWy N, P, ks

rae /[, — 10332 OpPraHUYecKoro ynoOpeHus, T/ra; A — comepXaHue 3JIEMEHTOB IMUTA-
HUS (l\ll) P,0s5 u K,0) B oprannyeckom ynoopenun, Kr/t; KW, N, p, k — Koo duimen-
ThI MCMOIB30BaHUs a30Ta, Gocdopa U Kaaus U3 OPraHUUECKUX YIOOpeHHUit B NPIMOM
NeViCTBUY WM Tiocieneictun, %.

JaHHBIE 0 cOAeP:KaHUHU OCHOBHEIX 3JICMEHTOB IIUTAHMS PACTCHHI B
Pa3IMYHBIX OPTAaHUYECKUX YIOOPEeHUSIX TIPUBEICHBI B TJ1aBe 6 1 B IIPH-
JIoxkeHUM 9, a Kod(h(GULMEHTHI UCIOJb30BaHUSI PACTEHUSIMU SJIEMEH-
TOB MUTAHWSI U3 OPTAaHUYECKUX YIOOpeHUIT — B TabnmIle 66.

KommaecTBo 251eMeHTOB TUTAHUS, MCITOIB3yeMOe KyJIbTYPOil B TTOC-
JeAeicTBUM M3 (PaKTHMIECKM BHECEHHBIX MO MPEIIIeCTBEHHUK (Poc-
(GOPHBIX U KaJIUNHBIX YI0OPEHUM, pacCUMTHIBAIOT I10 (popMyIIe:

HP, K= ﬂ<1>P, K® O,OIKHP, K>
rae App, x — PakTyecKy BHeCEHHas 1032 (ocOpHBIX WK KAIMIAHBIX yIOOPEeHUiA, KI/Ta

I.B.; Kl/lp K — KO3(DOUIIMEHTHI UCTIOb30BaHUS KyJTLTypOI/I dochopa u Kaamst U3 BHe-
CeHHBIX MO/ TPEALIECTBEHHUK YIO0OpeHUii B nocieaecTsuu, %.
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65. ITonpaBoynbie KO3 (UIMEHTHI K TOJOBBIM 103aM MHHEPAJbHBIX YA0OpeHuii
B 3aBMCHMOCTH OT IPaHYJIOMETPUYECKOTO COCTABA MOYBbI M CTENEHH €€ IPOAUPOBAHHOCTH

['paHyIOMETPUYECKUIA COCTAB MOYBHI:
TJIMHUCTBINA
TSKEJTOCYTJIMHUACTBIA
CPEeIHECYTJIMHUCTBIN
CyIecyYaHbIi
necyaHblit

CreneHb 9pOAMPOBAHHOCTH TMOYBBI:
HEe?pOAMPOBaHHAS
c1abo3poarpoBaHHAs
CpeIHEe3POANPOBAHHAS
CUJIBHO?POAMPOBAHHAS

— e — O O
[=FeFe-iNeiNe)
—_———0 O

N B O oo co

—
NW—=O
SooOo
o
N—=OO
SOoOWnO

KoHeuHblit Bua 1oaHoN (DOpMyJIbl ISl pacyeTa TOAOBBIX 103 MUHE-
PaJIbHBIX YIOOPEHUI Ha TJIaHUPYEMbIN ypoxail KyJbTyphl CIeIYIOIINIA:

TﬂN,P,szn'HN,P,K‘CP,K‘KFN,P,K‘KaN,P,K'KnN—
—ﬂopr.AN, P,K’ 0,01 - KHopr,N, P, K —ﬂqw, K’ O,OIKHP, K-

Ecnu pacueTHast no3a a3oTa Ha MUIAHUPYEMYIO YPOXKAHOCTb OO0JIb-
1lIe MAaKCUMaJbHON 3KOJIOTMYECKU 0€30IMacHOM, TO Mo KyJbTypy Mpu-
MEHSIIOT pErjiaMeHTUPOBAHHYIO 103y a30THbIX yaoOpeHui. o3y azora
JIISI O3UMBIX 36PHOBBIX, 3JIAKOBBIX MHOTOJIETHUX TPaB U APYTUX KYJb-
TYp YTOUYHSIIOT MO pe3yJibTaTaM KOMILIEKCHOM (ITOYBEHHOM, pacTUTEb-
HOI U METeOPOJIOrMYECKOl) NMarHOCTUKU MUTAHUSI PACTEHUIA.

OnucaHHBI METOA HE MOXET HCIIOJIb30BaThCs IJIS pacueTa roao-
BBIX 03 a30THBIX YIOOpeHUI I10J1 3epHOBbLIE 0000BEIEC, 000OBBIE CUIE-
paThl, MHOroJjieTHUe 0000Bble 1 0000BO-3JIaKOBbIE TpaBhbl (M IIOM IIO-
KPOBHBIE KYJIBTYPHI), a TAKXKe IO JICH-IOJITYHell. B aTux ciydyasx mo3y
a30Ta yCTaHABJIMBAIOT COMIACHO PETHMOHAIBbHBIM PEKOMEHIALMAM IO
pe3yJbTaTaM IOJIEBBIX OIbITOB.

Ho3bl ynoObpeHuil, pacCuMTaHHbIe TAKUM CIIOCOOOM, ITPOIOPILIMO-
HaJIbHbI YPOKAMHOCTU, MIO3TOMY ISl IPUMEHEHUS] SKOHOMUYECKU BbI-
TOAHBIX U 3KOJOTUYECKU O0e30IMacHBIX 103 OYeHb BaXHO IMPaBUJIbHO
ONpeaeUTh BEJUUMHY ILUIAHUPYEMOIO 1 PeabHO BO3MOXKHOIO YpO-
xas. [Ipy 3ToM yYUTBHIBAIOT TIOAOPOANE TTOYB, JOCTUTHYTBIN 1 MOTEH-
LIMAJIbHBIN YPOBEHb YPOXKAWHOCTHU KYJBTYP, YCJIOBUS BIaroodecrnedeH-
HOCTH U Apyrue (hakTopbl UHTEHCUBHOCTH 3EMJIEIEMS.

B xozgiicTBax, rae mpoBeaeHa OOHUTUPOBKA MTOYB, 103y MAHEPAJb-
HBIX yIOOpeHMIA Ha IUIaHMpPYEMbI ypoxKaili Mo HopMaTuBaM 3aTpaT
yIoOpeHUI Ha eAMHUILY ypoxKasl paCCUYUTHIBAIOT 110 (hopMyJie

AN e,k = [ Vo — (Byby)] Hx, p,

rae b, — 6aju1 maliHU KOHKPETHOro noiis; b, — lieHa 6ajula NallHu, T, IUIAHUPYEeMOii
CEJIbCKOXO3SIMCTBEHHOM MpOoayKLuu Ha 1 ra.
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Jst mepepacueta J03bl B KUJIOTpaMMax JIeWCTBYIOIIETO BElIECTBa
Ha 1ra B LIEHTHEePbl KOHKPETHO MCMOJb3yeMOIr0 YI0OpeHUs ee IeJIsIT
Ha MPOLIEHTHOE CoJepKaHue IEMCTBYIOILIETO BellleCTBa B COOTBETCTBY-
JolIeM yIOOpeHUN.

Just mnaHupoBaHUsT 3(PPEKTUBHOTO U 3KOJOIMYECKHU 0e30MacHOro
MPUMEHEHUS ya1oOpeHMid B XO351MCTBaX HA OCHOBE HOPMATHMBHBIX I1O-
Kaszarejei ¢ ucrnojab3oBanuemM DBM B IMHAO u Hay4yHO-TIpOU3BOI-
CTBEHHBIMM MOJPA3ACJICHUSIMU arpOXMMUYECKON CIIy>KObl pa3paboTa-
HbI ClelMaIbHbIE TTPOTPAMMHBIE KOMILJIEKCHI.

Jo3bl y1oOpeHMi1 Ha TUTAHUPYEMBI ypoxKaid BO3IEIbIBAEMbIX CEIb-
CKOXO34MCTBEHHBIX KYJIbTYp U MOTPEOHOCTh B YIOOPEHUSIX ONIPEAEIIs-
0T M0 HOpMAaTUBaM 3aTpaT yaAoOpeHUll Ha eAUHULY YpoxKasli C yueTOM
TUIIA U Pa3HOBUIHOCTHU MOYBHI, €€ arpOXMMUYECKUX ToKaszaTejei u
CTeNEeHU BPOAMPOBAHHOCTHU, TIPEAIIECTBEHHUKA, €€ KauecTBa U ya00-
PEHHOCTU, COPTOBBIX OCOOEHHOCTE! BBIpAIMBAEMOUN KYyJbTYpbl, BHE-
CEHUSI OPTaHMYECKUX YIOOPEHUI U BIUSHUS TTOTOJHBIX YCJIOBUMA.

Ecimm daxruyeckme pecypchbl yIoOpeHMI, KOTOPBIMM pacIiojlaraeT
XO3SAICTBO, HE COOTBETCTBYIOT PACCUMTAHHOU MOTPEOHOCTH 115 TTOJTY-
YEHUS TUIAHOBBIX YPOXaeB, TO UX pPACTIPEAESAIOT (B TOM YHUC/IEe UMEIO-
IIMecs] OpraHudecKue yaoopeHus) o MoIsiM CeBOoOOpoTa.

KoneuHble MaTepuanbl, KoTopblie BhitacT DBM, comepskar Bce gaH-
HbI€ O KOJIMYECTBE HEOOXOMMMBIX [IJII BHECEHUS HA KaXblii OTAEIbHO
o0pabaTbhIiBaeMblil y4aCTOK OPTaHMYECKUX U MUHEPAJIbHBIX YI0OpeHUIA
C YKazaHMEM CpoKa U crocoba ux nmpuMeHeHus. ['ogoBbie MIaHbl Mpu-
MEHeHUs1 ynoOpeHuil, pa3pabaTbiBaeMble IO Tporpammam «Pamo3s»,
«DKOoyI» U IPYTUM, CIIy>KaT OCHOBOW ISl TIJIaHUPOBAHUS NTpUOOpeTe-
HUSI CEJIbCKOXO3SIMCTBEHHBIMI TOBAapOIPOU3BOIUTENSIMU MUHEpasb-
HBIX YIOOpeHU U opUIIMATIbHBIM JOKYMEHTOM IIJisi IPOBEACHMUS MO -
PSIIHBIX PabOT creMaTM3UPOBAHHBIMU arpOXUMUYECKUMU U BHYTPU-
XO3HCTBEHHBIMU TTOApa3aeeHUSIMMU.

BanancoBbie MeToabI onpeiesieHus 103 ynoopenuii. OripeneaeHue 103
yIoOpeHMIA Ha IJIaHUPYEMBI YpoxKail MOXXHO MPOBOIUTH pacYeTHHIMU
METOJJaMH, B OCHOBE KOTOPBIX JIEXKUT OalaHC MUTATEIbHBIX BEIIECTB —
COTOCTaBJI€HUE pacxo/a MUTATEJbHBIX 2JIEMEHTOB Ha (DOpMUPOBAHUE
ypoxas (T. €. BBIHOCA 3JIEMEHTOB IUTAHUS C ypoxXKaeM KyJIbTyp) C IO-
CTYIUIEHUEM MUTATENbHBIX BELIECTB U3 ITIOUYBbI U YIOOPECHUIA.

BbIHOC OCHOBHBIX 3JIEMEHTOB TMUTAHUS Ha €IMHMILY ypoxkKas OT-
JIeJIbHBIX KYJBTYp MOXET 3HAUUTEJbHO Pa3inyaThCsl B 3aBUCUMOCTHU OT
YCJIOBUM BhIpalivBaHus. [ToaToMy isi pacueToB Jydllle MOJab30BaThCs
JIaHHBIMU O BBIHOCE, MOJYYEHHBIMU B XO3SIACTBE UJIM B TUTIMYHBIX MO~
YBEHHBIX YCJIOBUSIX OMMKARIIMMU OMBITHBIMU yupexaeHusiMu. Jlomyc-
TUMO MPUMEHEHNEe CIIPaBOYHBIX JaHHBIX O cpeaHeM BbiHoce NPK Ha
€MHUILY ypoXKasi, OAHAKO MPHU 3TOM IOJIy4YaloT MEHEE TOUHbBIE TTOKa3a-
tenu (mpunoxenue 10).

KoaddulimeHTsl Mcnoib30BaHUs CEIbCKOXO3IUCTBEHHBIMU KYJIb-
TypaMu a30Ta, poccopa U Kaausl U3 HaBo3a U MUHEpPaJIbHLIX yIo0pe-
HUM (CM. TabJ. 66) XOTS U OTHOCUTENIBHO CTAOMJIBHBI, HO TaKKe ITOM-
BEPXKEHBI KOJIeOaHUSIM B 3aBUCUMOCTHU OT KYJbTYphI (MpuioxeHue 11),
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MOYBEHHO-KJIIMMAaTUYECKUX YCIOBU, J03bl, BDEMEHU BHECEHUSI, CIO-
coba 3ameaKy yIoOpeHUI 1 T. 1.

st onpenesieHUs1 103 yI0OpeHUI Ha MUIaHUPYEMYIO TIpUOaBKY ypo-
>Kasi He0OXOAMMO pacriojiaraTh HaAeXXHBIMU JaHHBIMU 00 YPOBHE ypoO-
>XallHOCTU 6e3 ynoOpeHuit (M MpU yKe MCIOJb3yeMOM UX KOJuue-
CTBE B XO3SICTBE).

OnpeneneHue 003 ynoOpeHMH Ha MIAAHUDPY -
eMyIlo MpubOaBKY ypoxXass CEIbCKOXO3IAMCTBEH -
HBIX KYJAbTYDp. Ha ocHOBe JaHHBIX O pacxome 3JIEMEHTOB ITUTa-
HUSI Ha (popMHMpOBaHME EAVHUIILI ypoxKash YCTAaHABIMBAIOT pa3Mep MX
BBIHOCA C IUIAaHUPYyeMOM prubaBKoii ypoxasi. Heodxogumoe KOJIU4ecTBO
MMUTATSIBHBIX BEIIECTB B YOIOOPEHUSIX TS TIOJTyIeHUS TTPUOaBKI OTIpe-
JIeJISTIOT BBEACHHUEM TIOINPaBKU Ha TIJI0IOPOAKE MOUBBI U C Y4ETOM KO-
¢uIIMeHTa UCIIOIb30BaHMS TUTATEIbHOIO BelllecTBa 13 YIO0OPEHUIA.

Hozy ynoopenuii (N, P,Os, K5O, kr A. B. Ha 1 ra) Ha IJIaHUpyeMylO
puOaBKy ypoxKasl paCCUUTHIBAIOT 110 (hopMyJie

)

e Y, — IUTaHUpyeMast ypoxXailHOCTb, T/ra; Yy, — dakrudeckuil ypoxait 3a HocienHue
TP TOHa, T/Ta; B— BBIHOC 3JIEMEHTOB IMUTAHMS, KT Ha 1 T OCHOBHOI U COOTBETCTBYIO-
[IEr0 KOJIMYECTBA MTOOOYHOI TipoayKimy; C — IMONpaBOYHBIN KO3GhMULIMEHT Ha TJI0OL0-
ponre ouBbl; K — KO3 (PULIMEHT UCIOIb30BaHMA PACTEHUEM DJIEMEHTOB IMUTAHUS W3
yaoopenus, %.

ITpu pacuere 003 ynoOpeHUir Ha MJIAHUPYEMYIO MPUOABKY ypoxKast
TaKUM CIIOCOOOM yaaeTcsl u3bexkaThb UCIOJb30BaHUS BeCbMa YCIOBHBIX
JIaHHBIX O BeJIMYMHE MOTpeOJeHUsI KyJbTypOil MUTATEIbHBIX BEIECTB
U3 TTOYBHI.

OnpenenreHue Q03 MHUHEpPaJdlbHBX yaobOpe-
HUN ¢ UcCIMONb30BaHUEM KodbpdULUEHTA BO3-
MeImeHUI BBIHOCA ypoXaeM MNUTAaTEJAbHB X BeE-
MEeCcCTB M3 MOYBB 3a CUYET MPUMEHEHUST yaoo0-
p e Hu . KoadduureHTs Bo3MmeleHUsT BbiIHOCA K, OIpenelisiioT Ha
OCHOBaHUM Pe3yJIbTAaTOB MOJIEBBIX OMBITOB C YIOOPEHUSIMU:

rae /l,,; — ONTAMalbHas 03a yooOpeHusl, Kr 1. B. Ha | ra; V,,, — nmosy4yeHHas npu ee
NPUMEHEHUN YPOXAHHOCTb, T/Ta; By, p, x — BBIHOC NUTATEIbHBIX BEIIECTB C eAMHULEN
ypoxasi, KI' . B. Ha 1T (onpenensioT Mo AAHHBIM XMMMYECKOTO aHajlM3a OCHOBHOH U
MOOOYHOM MPOAYKIIMK).

Jlo3y MuHepaibHbIX ynoopenuii Jy p k (KT A. B. Ha 1 ra) Ha TUIaHK-
pyeMblii ypoxaii (V) ¢ ucrnosib3oBaHreM Koa(@uilmeHTa Bo3MEIIeHUS
BBIHOCA PACCUMUTHIBAIOT 1O hopMyJie

ﬂN, P,K~— YBK,C,
rae C — TMonpaBoYHbI KO3(h@MUIIMEHT Ha IUIONOPOANE TTOYBHI.
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OnpeneneHue Q03 ynobOpeHUd Ha OCHOBE
BBIHOCA ypoXaeM U KOOPOPUUUEHTOB UCHOOMAb-
30BaHUSAd NMUTATEJbHBIX BEIECTB M3 HOYBH U
ynoo6peHui. KosbdpuuyeHTs MCITOIb30BaHUS MUTATSIBHBIX Be-
1IeCTB U3 Mo4Bkl (K;;) 1 ynobpenuii (Ky) onpenensior (%) 1o JaHHBIM
MOJIEBBIX OMBITOB U arpOXMMUYECKOTO aHAI13a MTOYBBI:

A

rne AY — npubaBka ypoxasi (T/ra) OT BHECEHUS] ONTUMAJIbHOI 1036l J,,; OMHOTO BUIA
ynoopenust (N, P umu K) Ha ¢doHe aByx apyrux; B — BBIHOC IUTATEIbHBIX BEIICCTB
eMUHUIICH ypoxasi, KT 1. B. Ha 1 T; Y — ypoxaiiHOCcTh B (VOHOBOM BapuaHte, T/ra; [ —
coziep>kKaHKe MOIBIKHBIX (DOPM MUTATETBHBIX BEIIECTB B MOYBE, KT Ha 1 ra (pacCYmThI-
BAIOT IyTeM IepecyeTa pe3ybTaTOB arpOXMMMYECKOro aHaji3a MOoYBbl B MT Ha 1 KT Ha
Maccy MaxoTHOTO TOPU30HTA MOYBHI).

Jlo3y a30THBIX ynoOpeHuit /[N pacCUMTHIBAIOT Ha IUIAHUPYEMYIO
npubaBKy ypoxas (AY), a hpocopHbIX U KaluidHbIX Jp g — Ha BECh
TUIaHUpyeMBbIid ypoxaii (JV):

A

DTOT METOA pacueTa 103 YIOOPeHU BKITIOYACT OLEHKY BO3MOXHO-
ro BbIHOCA KYJIBTYpOI 2JIEMEHTOB IMUTAaHUS U3 IMOYBHI 32 CUET MOABMX-
HBIX (OPM, OMpPEaeTSIEMBIX C MOMOIIBIO arpOXMMUYECKOTO aHaJIM3a.
OpHako KO3(M(GUIMEHTHl UCIOJb30BAHUST TIOABMXKHBIX (DOpM MHUTa-
TEJbHBIX BEIIECTB M3 MOYBBI Pa3IMYHBIMU KYJIbTYpaMU MOIYT KOJe-
0aThcs B IIMPOKOM MHTepBaje (nmpuiaoxeHue 12), Hampumep mist ¢oc-
dopa ot 2 mo 20 % u 6oxaee, a mist Kanust — ot 10 1o 55 %. Ciaenosa-
TEJbHO, 3T METOIbI NMPUMEHUMBI JIUIIb MPU HAUTMYUU DKCIIEPUMEH-
TaJIbHO YCTAHOBJIEHHBIX KO3(MMUILIMEHTOB MCIIOJb30BAHUS 3JIEMEHTOB
JIJISI OTHIEAbHBIX KYJBTYP B MOJIEBBIX OIMbITAX B KOHKPETHBIX TTOYBEHHO-
KJIMMaTUYECKUX YCIOBUSIX.

OrnpeneneHHbIe Pa3IMUHBIMU CIOCOOAMU TOMOBbIE J03bl MUHEPAJIb-
HbIX YIOOpEHUI KOPPEKTUPYIOT C YYETOM I'PAHYJIOMETPUUECKOTO COCTaBa
MOYB, CTENEHU UX 3POJUPOBAHHOCTH, a J03bl A30THBIX YAOOPEHUI ellle 1
B 3aBUCUMOCTH OT TPeALIeCTBEHHUKOB (Tabi. 66). I1Ipn HeoOGXxomnMocTr
YIUTHIBAIOT TaKKe TMOCIeACMCTBAE paHee BHECEHHBIX OPraHMYECKUX M
(dochopHO-KATUIHBIX YIOOpEHMI C y94eTOM KO3(PMUILIMEHTOB MCIIOIb30-
BaHUs MX ITUTATEJIbHBIX BEILIECTB, IIPUBEICHHBIX B Ta0/IMIIe 66.

Bananc nuTaTeqbHBIX BeleCcTB B ceBooOOpoTe. PazinuHbIe pacuer-
HbIE METOJIBI 11eJIeCO00Pa3HO UCIIOJIb30BaTh IS TIPOBEPKH MTPaBUIBLHO-
CTU pa3pabOTaHHOM HAa OCHOBE 3KCIEPUMEHTAIbHBIX U HOPMATUBHBIX
JT03 CUCTEMbI yI0OpEeHUs MO/ OTAEIbHbIE KYJbTYpPbl CEBOOOOPOTA U IS
OLIEHKM BO3MOXHBIX MPMOAaBOK ypoxkasl MPU MPUHSITHIX 103aX OpraHu-
YeCKUX U MUHEpPaJIbHBIX yIOOPEHUI.

ITpaBUIBLHOCTb MPUHSTHIX 103 U COOTHOLLICHUI yIO0OpeHUli B CEBO-
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66. IIpumepHbie KO3()(UUMEHTHI HCNOJb30BAHUSA CEJIbCKOXO3ANCTBEHHBIMH KYJIbTYpaMu
NMUTATEJIbHBIX 3JIEMEHTOB U3 yI0OpPEeHHil B OTAE/IbHbIE TOJbI M 32 POTAIMIO ceBooOOpoTa, %
(lepxaBuH u ap., 2000)

Mumnepanvhvie yoobperus

3a porauuio 65—75 35—50 65—85
B ToMm uuce:
B IIEPBBIA IO 55—70 10—30 40—60
BO BTOpOIi ron 3—5 10—15 10—15
B TPETUI TOL — 5—10 5—10

Opeanuueckue yoobpenus

3a porauuio 50—60 50—60 70—90
B ToM umuce:
B MEPBBIA roI 20—30 35—45 40—60
BO BTOPOI rox 15—20 15—10 15—20
B TPETHUIi TO 5—10 0—5 5—10

000poTe MOXKHO ITPOBEPUTH COMOCTABIEHNEM MPUXOAa U pacxojaa dJje-
MEHTOB IMTaHMS, T.€. OINpeAejeHMEM BaJoBOTro OajlaHca
MUTAaTEJAbHBIX BEIUIECTB 32 CEBOOOOPOT.

CorocTaBieHUe BbIHOCA MUTATEJbHBIX 2JEMEHTOB YpoXaeM KyJib-
TYp 3a CeBOOOOPOT ¢ MX KOJIMYECTBOM B COCTaBE€ BHECEHHBIX OpraHM-
YECKUX U MUHEpPaJbHBIX yIOOPEeHUI TTO3BOJISIET MPEACTaBUTh B 00IlIeM
CTeTeHb BOCIIOJHEHUS pacXola OTACIbHBIX MUTATEIbHBIX BEIIECTB U3
nmouyBbl. OgHAKO Takoi OajaHC, Ha3bIBAEMbIl BAJIOBBIM, HE OTpaxkaeT
KOJIMYECTBEHHYIO CTOPOHY (haKTUUECKOTO MCIOJb30BaHUS 2JIEMEHTOB
MMUTAHUS CEeJIbCKOXO3SMCTBEHHBIMU KyJAbTYpaMU U3 yaoOpeHuii. Baio-
601l 6ananc VICTIONB3YIOT IJIsT OOIIeil OLICHKM pacxonia M3 MOYBBI U IO-
CTYIUIEHUSI B Hee BJIEMEHTOB MUTAHUS MPU OTPaHMUYEHHOM NpPUMEHEe-
HUM ynoOpeHuii, Korja ypoxaii (h)opMupyeTcsi B OCHOBHOM 3a CYET I10-
YBEHHOTI'O TIOAOPOAUS 1 OMOJIOTMYECKOro a3ora.

IIpn ouenke peanbHOTro O0ajxaHca NMUTAaTEeNbHBX
Bell e CTB COIAaCHO MPUHSTON cUCTeMe yIOOpPEeHUSI B CEBOOOOPOTE
(MM x03sICcTBE) HEOOXOAMMO YUUTHIBATh CTEMEHb MCIOJb30BAHUS MU~
TaTeJbHbBIX 3JIEMEHTOB CEJIbCKOXO3SIMCTBEHHBIMU KYJIbTYpaMu U3 ya00-
PEHMI1 3a pOTaLMIO, MPU OLIEHKE OajaHca B OTHENBbHBIX 3BEHbSIX CEBO-
00opoTa — K03((PULIMEHTHI MCIIOJIb30BAHUS 3JIEMEHTOB IIUTAaHUS B TIep-
BBI€ TPM rofla U3 OPraHUYECKUX U MUHEPATbHBIX YIOOpeHU. DTH naH-
HbIE YCTAHABJIMBAIOT HA OCHOBE OOOOLLEHUS PE3YJIbTATOB MHOTOJIETHUX
TMOJIEBBIX ONBITOB C YOIOOPEHUSIMU B CEBOOOOPOTAX MPUMEHUTEIBHO K
OIpeieICHHBIM TTOYBEHHO-KJIMMATUIECKUM YCJIOBUSM.

ITpu olieHKe cKilaabiBatolerocss d6ajaHca MUTAaTEbHBIX BEIlIECTB B
CeBOOOOPOTE MU OTAEJBbHBIX €r0 3BEHbSIX HY>KHO YYUTHIBATh YPOBEHb
MOTEeHLIMAJbHOTO TMOYBEHHOIO ILIOAOPOAUSI, COCTaB BO3IEIbIBAEMBIX
KYJBbTYp, CTEIIeHb YCBOEHUSI PACTEHUSMU BHECEHHBIX C YIOOPEHUSIMU
3JIEMEHTOB MMUTAHUS U Apyrue QakTophl.

751 NepHOBO-TMTOA30JIUCTHIX U IPYTUX MAJIOTYMYCUPOBAHHBIX MOYB,

274



0COOEHHO JIETKOTO IPaHyJIOMETPUUECKOIO COCTaBa, HEOOXOIMMO CTpe-
MUTBCSI K TIPEBHIIIIEHUIO He MeHee 4eM Ha 15—20 % mpuxona a3zota ¢
yIOOpPEHUSIMU HaJ ero BIHOCOM. B To e BpeMsi Ha Ooratbix OpraHM-
YeCKUM BelleCTBOM U, CJIeI0BaTeIbHO, a30TOM Mo4YBax (Hampumep, Ha
OCYIIEHHBIX HU3UHHBIX TOPMSIHUKAX U TUITMIHBIX YepHO3eMaX) TOITyC-
TUM HEOOJbIION Ne(ULIUT 3TOrO JIeMEHTA.

banaHc nmo ¢ocdopy Bcerma 10mKeH ObITh MOJOXKUTEIbHBIM, C Mpe-
BBIIIIEHUEM ITOCTYIUICHUSI Hall BBIHOCOM He MeHee 50 %. [1pu MaioM co-
Jep>XaHWU IMOABMKHBIX (popM ¢ocdopa B OOJBIIMHCTBE MOYB HaIlEK
CTpaHbl ¥ HU3KOM YCBOeHUHU (hochopa U3 yaoOpeHUI JIs MOAAe pXKaHUsI
U YIYYIIeHUs TTOYBEHHOTO ILI0AOPOIUs TpeOyeTcs obecreynBaTh BO3-
MellleHUe 3TOro 3jJeMeHTa B 2—2,5 pa3a OoJiblliee, YeM BBIHOC C YpOxKa-
eM. banaHc mo kanuio Ha OOraThiXx KajldeM TSDKEIbIX IMOYBAX MOXKET
nMeTh geunuT 10—30 % (KoHewHO, TIPY 3TOM HEOOXOIUMO YINTHIBATh
HaJIMuMe KaJMeloOUBBIX KYJIbTYp B CEBOOOOPOTE, YPOBEHb ypoxkasi U
MpUMeEHEeHUS a30THO-(OCHOPHBIX YI0OPEeHNIt), a Ha MeCYaHbIX U CyIec-
YaHBIX TTOYBaX JIe(PUIINT KA HETOIMYCTIM.

CrenmoBatebHO, TIPY pa3pabOTKe CUCTEMBI YIOOPEHUSI B CEBOOOOPOTE
JTOJIKHO OBITh MTPEAYCMOTPEHO Pa3yMHOE UCTIONIb30BAHUE €CTECTBEHHOTO
IJIOIOPOINS TTOUBHI, a MMpU 00JIee BEHICOKOM YPOBHE XUMM3AIMU 3eMJIeIe-
JIUSI — HE TOJIbKO BOCCTAHOBJIEHME TIJIOAOPOAMS TTOYBbI, HO M €r0 PacIiu-
peHHOEe BoCIpon3BoACcTBO. Hanpumep, Ha AepHOBO-TIOA30JIMCTHIX U CBET-
JIO-CEPBIX JIECHBIX TTOYBAX pa3Mephbl BO3BpaTa 3JIEMEHTOB ITUTAHUSI B BUIE
ya0OpeHUA B MOJIEBBIX CEBOOOOPOTAX C OMHUM I0JIEM KapTodeliss JOJIK-
HBI OBITh HEe HIDKE 3HAYCHMI, TIPUBEICHHEBIX B TabmmIe 67.

banaHcoBbIi MeTOA MTPUMEHSIIOT TaKXKe JIJIsl OLEHKU MOTPeOHOCTH B
YIOOpPEHUSIX U XapaKTepPUCTUKM CKJIaIbIBAIOILIETOCs KPyroBopoTa Mu-
TaTeJbHBIX BEIIECTB B XO3SMCTBE, 110 MIPUPOJHO-9KOHOMUYECKUM paii-
OHaM, aIMUHUCTPATUBHBIM €IMHUIIAM 1 B IIEJIOM ITO CTpaHe.

Bo BHeliHex03s1iiCTBeHHOM 0ajlaHCe COIOCTaBISIIOT pa3Mepbl OT-
YyXXIEHUS 2JIEMEHTOB MTUTAHUS C TOBAPHOM MPOAYKIIMEH M UX TPUX0aa
C OpraHMYEeCKMMHU WM MUHEpPaJbHBIMM YIOOPEHUSIMHU, 3aBO3UMBIMU
KOpMaMM U CeMEHaMU.

Pacuet BHYTpUXO03s1iiCTBEHHOI0 OajlaHca, KaK 1 OajlaHca B ceBO0O0O-
poTe, BKJIIOYAET COMOCTABJICHNE BBIHOCA MUTATEIbHBIX BEIIECTB ypPO-
»KaeM (BceX BUIOB IMPOIYKILIMU, YOMpaeMoi ¢ 0Jjs1) C BO3MEIICHUEM UX
MpY BHECEHUM yIOOpeHUil. DTU cTaTbu OajaHca MMEIOT HauOOJbIINIA
yIeJbHBIN BEC B CTPYKTYpe MOTeph U BO3BpaTe 3JIEMEHTOB NMUTaHus. B
MOJIHOM XO3SIMCTBEHHOM OajlaHCe KpOoMe BbIHOCA C YpoxXKaeM MOTYT
VUUTBIBATh MIOTEPU MUTATEIBHBIX BEIIECTB U3 YIOOPESHWI U TIOYBHI, a B
MPUXOAHOM CTaThe — BO3MEILEHNE HE TOJbKO C YIOOPEHUSIMU, HO U C
ceMeHaMM, aTMOC(EpPHBIMU OCaJKaMHU U 3a CYeT UCTOYHUKOB OMOJIO-
TMYECKOIo a30Ta — MHOTOJIETHUX O0O0OBBIX TpaB U CUIEPATOB.

banaHcoBbie pacyeTsl B MaciTabe cTpaHbl MPOBOAST ITyTeM CYyMMMU-
PpOBaHUSI UMEIOIIMXCS pa3pabOTOK 10 30HaM, PeCITyOJIMKaM 1 00J1acTsIM
MO0 Ha OCHOBE UCITOJIB30BaHUS JAHHBIX O CPETHEB3BEIICHHBIX pa3Me-
pax BbIHOCA 3JIEMEHTOB MUTAHUS KaXKIOM KyJIbTypOil Ha €IMHUILY TIPO-

275



67. TIpuMepHbIii BO3BPAT C YIOOPEHUSAMH 3JIEMEHTOB MHHEPAJILHOTO MUTAHMS,
% OT MX BbIHOCA pacTeHUsMH (110 [lepioruHy)

Huskas (1—2) Ot +10 1o +20 Ot +120 go +150 Ot +15 mo +10
Cpennss (3—4) Ot 0 no +10 Ot +120 no +80 Ot 0 no —20
Bricokas (5—6) 0 Ot +80 mo +30 Ot —20 no —40

JIYKIIMY C YYETOM 30HAJIbHBIX OCOOCHHOCTEM, CYIeCTBYIOLLIEH WU TUia-
HUPYEMOI CTPYKTYpPhl TTOCEBHBIX TUIOILIAAEH, YPOXKAHHOCTH U obecIie-
YEHHOCTU OPraHMYeCKMMU U MUHEpaJbHBIMU yI0OpeHUsIMU. banaHco-
Bble Pa3pabOTKM MPUMEHSIIOT B JOMOJHEHME K SKCIIePUMEHTAIbHBIM
ONBITHBIM JAHHBIM JUIS ONpENEeHUs] MOTPEOHOCTH B MUHEPAIbHBIX
yI0OpEeHUSIX U UX MTOCTABOK MPUPOAHO-IKOHOMUYECKHUM palloHaM, aji-
MUWHMCTPATUBHBIM €IMHULIAM U XO3S9MCTBaM, a TAKXKE MO KYJbTypaM.

HenocTtarok 6amaHcoBOro MeToga — HEOOXOAMMOCTh MCIOJIb30BAHUS
0OJIBIIIOTO KOJIMYECTBA PACYETHBIX BEJIMYMH TIPY OLIEHKE pa3MepOB OT-
JIeJIbHBIX CTaTeii IIPUXOTHOM M pacXogHOM yacTeit OanaHca. banaHcoBbIe
pacyeThbl Oosiee HaZeXXHbI, KOTAa MPUMEHSIIOT 3KCIIepUMEHTAaIbHbIE JaH-
HbIE O pa3Mepax BbIHOCA 3JIEMEHTOB C ypoXKaeM U3 TOUBbI, KO3 (UIIMEH-
Tax UCIOJIb30BAHUS KYJbTYpaMM UX MUTaHUS U3 YIOOPEHUI U APyTUe Mo-
KazaTejiv, MOJyYeHHbIE B MOJEBBIX OMbITaX C YIOOPEHUSIMUA B TUITUYHBIX
€eB000OPOTaX MPU KOHKPETHBIX MOYBEHHO-KJIMMATUYECKUX YCIOBUSIX.

banaHcoBBII MeTOA MCIHOJB3YIOT MPU YCTAHOBJIEHUU C MOMOUIBIO
MaTeMaTUYeCKOTro MOJEIMPOBAHMS ¢ TTpUMeHeHueM DBM Heobxonu-
MbIX 103 MMHEPAJIbHBIX YIOOPEHUI 1151 MOJy4YeHUS] TUIAHUPYEMOTO
ypoxas KyJbTyp C YY€TOM OOECIEeYeHHOCTH TOYBbI IOABUXKHBIMU
(hopMaMK 3JIEMEHTOB IHUTAHUA W APYTMX I1APaAMETPOB ITOYBEHHOTO
ionoponusi, Ko3(hGUIIMEHTOB WCIIOJIb30BAaHUSI PACTEHMSIMU IUTa-
TEJIbHBIX BEIlIeCTB U3 YIO0OpEeHU 1 MOYBbI, KOA(M(OULIMEHTOB BO3MeEllIe-
HUS 3JEMEHTOB MUTaHUsI, a TakKxXe HOPMAaTUBOB pacxoia yaoOpeHuit
JIISI HaITpaBJICHHOTO U3MEHEHMUSI TIJI0O0OPOAMS TTOYB.

TakuM oOpa3oM, omnpeneeHrne OoNTUMaJIbHBIX 103 YI00OpeHUil Mpo-
BOJSIT Ha OCHOBE 3KCIEPUMEHTAIbHBIX, HOPMATUBHBIX, OAaTaHCOBBIX, a
TaK>Xe 3KOHOMHUKO-MaTeMaTUUeCKUX METOMOB (B TOM YKCJIE C UCIOJb-
3oBaHueM DBM).

PazpaboTKy cucTteMbl yooOpeHus1, UCXoas M3 (paKTUUYeCKOil obec-
MEYEeHHOCTU MUHEPAJTbHBIMU YIOOPEHUSMHU, Yallle BCETO MPOBOAAT Ha
OCHOBE CPEIHUX 30HAJbHBIX 03, YTOUHSIEMBIX MO arpOXMMMYECKUM
rnokasareJisiM MouBbl. IS BeAYIIUX KyJbTYp CEBOOOOPOTOB BO3MOXEH
pacyeT 103 ynoOpeHUit Ha IJIaHUPYEeMBbI ypoxXaid pa3IMYHBIMU METO-
namu. PazpaboTka cucTemMbl ynoOpeHUs C LeJIbI0 TMOJTYYeHUST BHICOKUX
IUIAaHUPYEMBIX YPOXKaeB BCeX KYJIbTYp CEBOOOOPOTa (B TOM YHCIIE C y4e-
TOM TIOBBIIIEHUS TIJIOAOPOANS TOUBbI) BO3MOXHA TOJbKO MPU MOJHOM
00€ecIeyeHUn X03I1iCTB MUHEPAJIbHBIMU yoIoOpeHusiMu. B atux ycio-
BUSIX BO3pacTaeT 3HaueHME 0aJaHCOBBIX PacueTOB IJIsSI OIpeAeeHUS
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103 yooOpeHuit Ha IUTAaHUPYEeMBIM ypoxkail 1 HallpaBJIEHHOIO M3MEHe-
HUS 9(HEKTUBHOTO TJI0I0POAMS MTOYB.

Hawnbonee noctoBepHbIe pe3yJibTaThl IIPU ONpPeAeIeHUN ONTUMAab-
HBIX 03 YIOOPEHUI MOXKHO TOJYYUTh TOJIbLKO HA OCHOBE JAHHBIX IO-
JIEBBIX OIBITOB C YI0OPEeHUSIMU, OCOOEHHO MHOTOJIETHUX, B COYETAaHUU
¢ pazHOOOpa3HbIMU PaCUETHBIMU METOAAMU MPOBEPKU MPaBUILHOCTU
COOTHOIIIEHUSI MEXIY OTACJbHBIMU BJIEMEHTaMU TMUTAaHUS U TpeaBa-
PUTEJIBHON arpO3KOHOMMUYECKON OLICHKU.

B LIMHAO co3naHa 6a3oBast MoJesb ISl pa3pabOTKU peKOMeHIa-
L1 TI0 MPUMEHEHUIO YIOOPEHUI Ha YPOBHE CEJIbCKOXO3SIMCTBEHHOIO
NpeanpusTust ¢ UCIojb3oBaHueM DBM. IlpenycmoTpeHo ompenene-
HUe 103 yI0OpeHWi BCeMU OCHOBHBIMU METOIAMU (Ha OCHOBE MPSIMO-
TO UCMOJIb30BaHUS PE3YJILTATOB MOJIEBBIX ONBITOB, HOPMATUBHBIX JaH-
HbIX, 0aJJaHCOBBIX PacUE€TOB U MPOU3BOACTBEHHbIX (DyHKIIMI1). BriOOp
MPEeINoUYTUTEIbHOTO METOJa 3aBUCUT OT COAEpKaHUSI MOABMXKHBIX
¢opM MUTATEIbHBIX BELIESCTB B ITOYBE U OOECHEYEHHOCTU XO3SHCTBa
yIOOpPEHUSIMHU, a TaKXKe DKOJOTMYECKUX OrpaHUYCHUIA.

NHdopmalimoHHol 6a3oit mpu pellleHUn 3aJadyd CIAY>KUT LIeHTpa-
JIM30BaHHBIM OaHK JAaHHBIX, BKJIIOUAIOIINI pe3yJbTaThl MHOTOYUC/IEH-
HBIX MOJIEBBIX OMBITOB C yAIOOpEeHUSIMU (ITPOBEAEHHBIX arpOXMMUYEC-
KO CIIy>k00i4) C y4eTOM ITIOYBEHHO-KJIMMATUUECKUX YCIOBUM, pe3yiib-
TaThl arpOXUMHUUYECKOT0 0OCIeIOBaHUSI TTOUYB, BbIHOCA DJIEMEHTOB M-
TaHMsI ypoxKaeM U KadecTBa MpoayKuuu. Eciu B 6aHKe JaHHBIX 00beM
WHGOpPMAalUK MO0 NPEANOYTUTETBLHOMY METOY HEAOCTAaTOYEH, TO 103y
yIOOpEHUI OMpenesisiioT Ha OCHOBAaHWM WX HOPMATMBHBIX 3aTpaT Ha
eIMHUILY MPUOaBKU ypoxasi. PaccuutaHHbIe 103bl yIOOpEeHUIT KOPpPEK-
TUPYIOT B 3aBUCUMOCTU OT OCHOBHBIX (DAKTOPOB, KOTOPHIE MIPSIMO WIN
KOCBEHHO BJIUSIOT Ha 3(PHEeKTUBHOCTh yIOOpeHUH (3pOANPOBaHHOCTD
MOYB, YAOOPEHHOCTh M KayeCTBO MpeIllIecCTBEHHUKa, COPTOBbIE OCO-
OCHHOCTU KYJIbTYP U T. I1.).

Mogpenp BKIIOYAET TakxKe OJOKM, MO3BOJISIONIME OIpPeNeauTh Oa-
JIAHC MUTATEJbHBIX BEIIECTB B XO3SIMCTBE M B 3aBUCUMOCTU OT HETO
MPOBECTU KOPPEKTUPOBKY J03 MUHEPAIbHBIX yIOOpEeHUI, a Takxke
y4eCTh [IPU 3TOM MCIIOJIb30BaHWE OPraHMYECKUX YIOOPEHU 1 IToKa3a-
Teau OajaHca 2JeMEeHTOB uTaHusl. KpoMe Toro, oHa npemycMarpuBa-
eT HauOoJiee pallMOHAJIbHOE paclipelesieHrue yIoOpeHUs Mo CIocobam
BHECEHMSI U TpeOOBAHMS K KAUECTBY IMOJy4yaeMOl MPOIyKIINN.

B 3akitoueHre oTMeTHM, YTO TpU TJIAHUPOBAHUU YPOBHS ypoxKali-
HOCTH CE€JIbCKOXO3SIMCTBEHHBIX KYJIbTYD, 103 YIOOPEHUI U UX pacIipe-
JieJIeHUsI B CEBOOOOPOTaX HEOOXOAMMO YUUTHIBATh BECh KOMILJIEKC TTPU-
POIHO-3KOHOMUYECKUX (PaKTOPOB, OPraHM3allMOHHO-XO3IHCTBEHHbIE
YCJIOBUSI MU OCOOEHHOCTU NUTaHUs pacTeHuii. C Bo3pacTaHUEM YPOBHS
WHTEHCUBHOCTH CEJIbCKOXO3SIMCTBEHHOrO MPOU3BOACTBA U XMMU3ALIUU
Bce OoJblliee 3HaYeHME MPUOOpPETAlIOT MOBBIIIEHHUE OOINEH KYJIbTYphl
3EMJIEJENS U CTPOroe COOJIIONEHUE TEXHOJIOTUUECKOU AUCIUTUIMHBI,
arposKoJ0oTHYeCKUX TpeboBaHMit. OTPOMHYIO pOJIb UTPAIOT TaKXe ce-
JIEKIIMS U BHEAPEHUE B MPOU3BOICTBO BBICOKOMPOIYKTUBHBIX COPTOB
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CeJIbCKOXO3SIMCTBEHHBIX KYJIbTYp, 00JIaJaloIINX TTOBBIIIICHHOW OT3bIB-
YUBOCTBIO Ha YIOOpEeHNE W YCTOMIMBOCTBIO B CTPECCOBBIX YCIIOBUSIX.
CremyeT TTOMYepKHYTh, YTO BBICOKAs YCTOMYMBAas MPOMXYKTUBHOCTH
arpoIcHO30B 00eCIIeYMBACTCST 3a CUCT PAllMOHAIBLHOTO MCITOIB30BAHMS
€CTECTBEHHOTO IIIOHOPOANS TOYBHI M 3((GEKTHBHOTO ITPUMEHEHUS
yooopeHnii. B coBpeMEHHBIX YCIOBUSAX U pealM3allii TIPWHSTON
CTpaTeTny aganTUBHOM MHTeHCU(PUKAIINH arpOITPOMBIIIIICHHOTO KOMII-
JIEKCa CTPaHbI LHEHTPAIbHOE MECTO B HAyUHBIX UCCIICAOBAHUSIX arpoOHO-
MUYECKOIro Npoduiis NpUHAMIEXKUT pa3padoTKe agallTUBHBIX JaHaagh-
THBIX CUCTEM 3eMJIeIe/NS, a TAKXKe MOoeJIel TPOAYKIIMOHHOTO TIpoliec-
€a CeJIbCKOXO3SIMCTBEHHBIX KYIbTYP B 3aBUCUMOCTH OT YCJIOBUI UX BO3-
JenbiBaHus. IlepBoouyepeIHBIMU 3aJadyaMM  arpOXMMUYECKON HayKu
SIBJISTIOTCSI CO3JAHUE CUCTEM yI0OpEeHUs U TEXHOJIOTUM UX MPUMEHEHUS
(6azupyrommxcst Ha MIPUHITUIIAX PECypco- M SHEeProcOepeKeHNsI, SKOJIO-
TMYECKOi 0e301MaCHOCTH U 3KOHOMMUYECKON 11e71eCO00pa3HOCTH), a TaK-
K€ HaIeXXHOM CHCTEMBI JOJITOCPOYHOTO OTIEPATHBHOTO TTPOTHO3a TTNTA-
HUSI pacTeHUH U TTOTPeOHOCTH B YIOOPEHUSIX, KOHTPOJIS 32 KaueCTBOM
MIPOOYKIINH, COCTOSTHUEM TTOMOPOANS TTOYB U OKPYKAIOIIEH CpeIbl.

7.3. CNOCOBbl BHECEHUSA YOOBPEHWUIA

T'omoByro HOpMy yAOOpEHMIA IO, OTIENBHBIE KYJIBTYPhl MOKHO BHO-
CUTB B pa3HbIe CPOKU M Pa3IMIHBIMU crtocobamu. CpoKM ¥ IIpreMbl BHe-
CEHUsI yIOOPEeHMI1 MOJKHBI 00eCTIeYMBaTh HAWIYUIIINe YCIOBUS MMUTAHUS
pacTeHUil B TeUeHUE BCell BereTalluy M HauOOJbIIYI0 OKYITaeMOCTD M-
TaTeJIbHBIX BEIIECTB ypoxxaeM. Paznuyalor Tpu cnocoba BHECEHUS yI00-
peHUil: noroceBHOe (WJIM OCHOBHOE), IIPUITOCEBHOE (B PSIAKU, THE3.a,
JIYHKM) U IIOCJIENIOCEBHOE (MJIX ITOAKOPMKHU B IIEPUOJ BEreTalllu).

OcHoBHoe ynoopenne. [{o 1moceBa BHOCAT HaBO3 (U ApYyrue opraHu-
yeckue ymoOpeHMs) M, KaK IpaBMIo, OOJBIIYIO YacTh OOIIEH O3Bl
MIPUMEHSIEMBIX TIOJ JAaHHYIO KyJbTYPY MUHEPATbHBIX YIOOpEeHMIA.

Ilenp ocHOBHOTO ymoOpeHMsT — OOECIIeUMTh MUTAHWE PACTCHUI B
TeYeHHEe BCETO MeproIa BereTalun. BHOCAT yonoOpeHmsT 10 TToceBa pas-
OPOCHBIM CITOCOOOM C TIOMOINBIO TYKOBBIX CESUIOK (MHHEpalIbHEIC
yIo0peHusi, U3BECTh), HaBO3opa3OpachiBaTeneil (OpraHM4eckKre ynoo-
peHUA) U OPYIUxX MAllUH.

OcHoBHOe (ochHOpHO-KANINIHOE yI0OpeHUe BHOCIT MpeuMylle-
CTBEHHO OCEHbBIO M 3aJeJIbIBalOT MO INIYOOKYIO 3510J1eByI0 00pabOTKY
nouBbl. IIpu 3TOM ymoOpeHuUs IomagaioT B Oojiee BIAXXHBIA U MeHee
TepechIXalolInii CJI0M MOYBHI, IMle pa3BMBAECTCS OCHOBHAs Macca Oes-
TeJbHBIX KopHei. Ilpm TayOokoi 3ameiike 3JeMEHTbl MUTaHUS U3
yIOOpeHUI JTy4IIle NCTIONB3YIOTCS pacTeHUSIMHU 1 6oiree 3(h(HEeKTUBHEI.

Oco0o¢e 3HaYeHNE MMeeT TIyOoKas 3aAeaKa JoImoceBHOro ¢ocdop-
HOTO yn00peHusl, MOCKOJbKY (hocchop B ITOYBE BCIECACTBUE XUMUYECKO-
IO CBSIBBIBAHMSI TIPAKTUYECKM He TepenBuraercs. I[lepCreKTUBHBIN
cnocod mpuMeHeHHsT yIoOpeHUit 10 ImoceBa, 0cCoOeHHO cymnepdocda-
Ta, — JICHTOYHOE, JIOKaJIbHOe BHeceHMe. [1pn ToKaTbHOM pa3MellleHuN
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docdop cymepdocdara MeHbIlIe 3aKpEIUIIETCS B IOYBE M YCBOECHUE
ero pacTeHUsSIMU TTOBBIIIIAETCS.

A30THBIE YIOOpeHHUsl [0 ToceBa MPU OPOILIeHWU U B pailoHax ¢
OOJIBIIIMM KOJIMYECTBOM OCAJKOB, OCOOCHHO Ha JIETKMX IeCYaHbIX U
CcylnecyaHbIX MOoYBaxX, HEOOXOAWMO BHOCUTh BECHOW C 3aJeJIKOU Tof
MPEearnoceBHYI0 00pabOTKy MouBbl. Ilpu 3TOM orpaHuUYMBaeTCsS BO3-
MOXHOCTb MOTepPb HUTPATHOTO a30Ta YAOOpeHUi (a Takxke HUTPATOB,
00pa3y1oluxcs Ipyu HUTpU(UKAIUN aMMOHUIHBIX, aMMMAYHBIX (POpM
a30THBIX YIOOpEeHMIA U MOYEBUHBI) 3a CUET AJEHUTPU(PUKALIMU, BHIMbI-
BaHUS ¥ MUTPAIMU U3 KOPHEOOMTAaeMOro cjios MouBbl. Ha TsoKenbix
IOYBax B paililoHaX ¢ OrpaHUYEHHBIM KOJUYECTBOM OCAaIKOB B OCEHHE-
3UMHUI TIEpUOI aMMOHMIHBIE TBEPIbIC, XKUAKKE aMMHadYHbIe yIo0ope-
HHUS U MOYEBMHY MOXHO BHOCHUTH C OCEHM.

Ha nerkux mouBax, o0JagalolluX Majioli eMKOCTbIO TOIIOIICHMS,
KaJluiiHble yaoOpeHUs liejecoodbpa3Ho (Bo M30exkaHue MOoTepb Kajus
OT BbIMBIBaHMSI) BHOCUTb BMECTE C a30THBIMU yIOOPEHMUSIMU BECHOM
MoJ, KyJbTUBAILIMIO, a MO/ MPOIalllHbIe KYJbTYphl YaCTh 3TUX Yyao0Ope-
HUI MePEeHOCUTD B MOJKOPMKY.

Jst aydiero odecriedeHus: MUTaHUSI pacTeHUN B HaYaJlbHbBIN TIEPUO
pocTa Hapsioy C OCHOBHBIM yI0OpEeHHEM HEOOXOAUMO IIPUMEHSTh HE0OIb-
1IMe 1036l YIOOpeHU OMHOBPEMEHHO C TIOCEBOM B PSIKU WJIM THE31a.

IIpunoceBHoe yaoopenue. Ero BHOCAT crienaibHBIMU KOMOUHUPO-
BaHHBIMM cesuIKaMU. [l BceX CelbCKOXO3SICTBEHHBIX KYJIBTYP OCO-
OeHHO OOJIbIIIOE 3HAYeHNE UMEET BHECEHHE B PSIAKU TPaHyIMpPOBaHHO-
ro cynepdocdara, Tak Kak B HaUaJIbHBII TTEPUOJ pOCTa pacTeHUS OCO-
OEHHO YYBCTBUTEJIbHBI K HenocTatky docdopa. ITonm 3epHOBbIE KYJib-
Typbl TpaHyJUPOBaHHBIK cyrnepdocdar uiu amMmmModoc MOTYT OBITh
BHECEHBbI OOBIYHBIMU 3€PHOBBIMU CESUIKAMU B CMECHU C CEMEHAMU.

ITox caxapHyto cBekJy, KapTodeab, KYKypy3y U HEKOTOPhIE Ipyrue
KyJbTYpbl BMecTe ¢ cyrnepdocdaToM TpU TOCEBE BHOCSIT TaKXkKe He-
OoJibllve J03bl a30THHIX U KaJIUMHBIX yIOOpEeHMIA JMOO HPUMEHSIOT
KOMILIEKCHBIe ynoopeHus. [lon KynbTypbl, YyBCTBUTEIbHBIE K BBICO-
KO KOHLEHTPALIMY MMUTATEIbHBIX BELLIECTB BOJIM3U KOPHEU, HapuMep
KYKYpy3y, HYXKHO BHOCUTb MX Ha HEKOTOPOM paccTOSHUM (2—3 cM)
cOOKY WM HIDKE CeMsH, 4TOOBbl ceMeHa OTAC/ISUIMCh OT YIoOpeHuid
MPOCIOMKON ITOYBHI.

ITutarenbHble BelllecTBA U3 yAOOPEHW, BHECEHHBIX B PSIAKU WIN
THe3[1a Ha MIyOMHY moceBa CeMsIH, OOJIBIIIMHCTBO PACTEHUM HMCIOb3YeT
TOJILKO B MEPBBIi MepUOJ, POCTa, MO3TOMY 1032 UX J0JKHA ObITh HEBbI-
cokoit — 7—15 kr n. B. Ha 1 ra. IIpu BHECEHUU B JIYHKU WK B OOPO3IbI
yIo0peHui mon KapTodesb ¥ ToMaT IUTaTeIbHbIE BellleCTBa YI00peH s
MOTYT UCIIOIb30BaThCs 060JIee JIUTEIbHOE BPEMsI, OCOOCHHO MPU 0CTa-
TOYHOM BJIaXKHOCTH TMOYBBI. J103bI MPUITOCATOYHOTO YIOOPEHMS 101 3TU
KYJBTYPBI MOTYT ObITh YBeaudeHbl 10 20—30 xr 1. B. Ha 1 ra.

IIpumnoceBHOe ymoOpeHHe, pacCUMTaHHOE IJIaBHLIM OO0pa3oM Ha
obecrieyeHre pacTeHU JIETKOAOCTYITHBIMU (DOpMaMU 3JIEMEHTOB ITH-
TaHUsI B HAYQJIbHBIN TIEPUOI UX XXU3HU, UMEET BaXKHOE 3HAUECHUE U JIST
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MOCJIEAYIOIIET0 Pa3BUTUS pacTeHuil. biaaronpusTHbie yCIOBUS MUTA-
HUSI C Hayajla BereTalud CIOCOOCTBYIOT (hOPMUPOBAHUIO Y MOJIOABIX
pacTeHui OoJjiee MOIIHOW KOPHEBOM CHCTEMBI, YTO OOecIleurBacT B
JajibHEeMIIeM JIy4llee UCIOJb30BaHWe TTUTATeIbHBIX 2JIEMEHTOB U3 M0-
YBBI 1 OCHOBHOTO yi100peHusi. biaarogapsi pssakoBoMy yaoOpeHUIo pac-
TeHUS ObICTpee pa3BUBAIOTCS U Jierye MepeHOCSIT BPEeMEHHYIO 3aCyXy,
MEHbIIIE TIOBPEXIAIOTCS BPeAUTENIMU W TOPAXKAIOTCSl OOJIE3HSIMU,
JIy4llle MOAABJSIOT COPHSKHU. IIpUIloceBHOE MECTHOE BHECEHME He-
0OJIBIIMX O03 MMHEpPaJIbHBIX yIOOpeHMiA — Hanbosee 3(PPEeKTUBHBIN
cnoco0 ux NpuMEeHEeHUsI, 00ecIeurBaloIIrii 0ojiee BEICOKME MprUOaBKU
ypoxKast Ha KaXIblii IEHTHED ynoopeHus (Taoir. 68).

68. D heKTUBHOCTb PSIIKOBOTO YAOOPEHHs B PA3JIMYHBIX MOYBEHHO-KJIMMATHYECKHX 30HAX
(mo manaeiM BYA)

J1epHOBO-TIOA30JUCThIC O3umble 2,05 0,34 0,58
YepHO3eMbI, Cephie Jiec- » 2,22 0,28 0,56
HbIE U KallTaHOBbIE
B cpenHeM 110 cTpaHe 2,16 0,30 0,60
J1lepHOBO-TI0I30JTUCThIE SpoBast 1,62 0,30 0,60
TMILIeHULIA
YepHO3eMBbI, CepbIe Jiec- » 1,58 0,20 0,40
HbIC U KallITAHOBbIE
B cpenHem 1o ctpaHe 1,59 0,23 0,46

ITpu cucremaTyecKoM NMPUMEHEHUM BbICOKUX 103 YI0OpEeHUIt conep-
JKaHWe MOABMKHBIX (DOPM 2JIEMEHTOB MUTaHMsI, B TOM yuciie ¢ocdopa, B
TTOYBE ITOCTEIIEHHO BO3pACTaeT 1 ACUCTBUE PSIIKOBOTO YIOOPEHUS MOXKET
CHIKaThes. PsaakoBoe mpuMeHeHue cyriepdocdara UMeeT BaxKHOe 3Haue-
HMeE TIPY BhIpAIlIMBAaHUN 36PHOBBIX U IPYTUX KYJIBTYP B 3aCYIIUIMBBIX paii-
OHAaX CTpaHbl, TA€ UCITOJIb3YIOT OTPaHUICHHOE KOJTUIECTBO MUHEPAIbHbBIX
yIoopeHuii, a ¢pocdop YacTo HAXOAUTCS B IEPBOM MUHUMYME.

IToankopmku. B TeueHue BereTalu UX MPUMEHSIIOT B JOMOJHEHUE K
OCHOBHOMY U MIPUTIOCEBHOMY YIOOPEHUIO JIs1 YCUJIEHUS TUTaHUS pac-
TeHUU B mepuoj] Haubojiee MHTEHCUBHOTO MOTPeOJeHUs] MUMU MUTa-
TeJIbHBIX 3JIEMEHTOB.

dpobHoe BHeceHUE a30Ta — A0 MOCeBa U B MOAKOPMKHU B COOTBET-
CTBUU C MOTPEOHOCTHIO B MEPUO/ BereTalli — BaXKHbIN 3JIeMEHT UH-
TEHCUBHOI TEXHOJIOTUM BBIpaIllMBaHUS 3epHOBBIX KynbTyp. HemocTa-
TOK a30Ta B HayaJle BereTallMu 3THX KYJIbTYP IMPUBOIUT K PE3KOMY
CHUXXEHUIO ypoxKas, a Mpu GopMUPOBAaHUM U HAJMBE 3epHA — K YXYII-
IIEHUIO €r0 KayecTBa, CHIDKEHHUIO OeJKOBOCTHM. Ha ocHoBe maHHBIX
KOMIIJIEKCHOM ITMArHOCTUKM THMTAHUS PACTEeHMUI MOAKOPMKM a30TOM
MPOBOMAT B MEPUON KYILIEHUs] — Hayajla BbIXoAa B TPYOKY.

PaHHeBeceHHsII MOIKOpMKa o0s13aTesibHA TTPU BhIpAIlMBAHUN O3U-
MbIX KyJbTyp. BHeceHUe a3oTa B 3TOT MepUOA MOBBIIIAET UHTEHCUB-
HOCTb (PM3UOJOTUUYECKUX MPOILIECCOB B PACTEHMSIX, YCKOPSIET OTpacTa-
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HUE TI0CEBOB M HMX POCT, YCWIMBAET KYIIEHWE M 3aKJaAKy Ppernpo-
JIYKTUBHBIX OpraHoB. PaHHMe MOAKOPMKU 3€pPHOBBIX KYJBTYp OOecIie-
YMBAIOT MOJIydeHHUE BHICOKOTO YpOXKasi U CO3AAIOT YCIOBUS ISl (popMuU-
pOBaHMSI KauyeCTBEHHOIO 3epHa. B 3acylUIMBBIX 30HAX U B YCJIOBMSIX
OBICTPOTO MOJACHIXaHMSI TTOYBBl paHHUE MOAKOPMKU 3€PHOBBIX KYJIBTYP
a30THBIMU YAOOPEHUSIMU TTPOBOASAT MPUKOPHEBBIM CITIOCOOOM JIUCKO-
BBIMU CeSIJIKaMU UM OOBIYHBIM TTOBEPXHOCTHBIM CIIOCOOOM TpY HaJIu-
YU TEXHOJOTUYECKON KOJIEU.

JIJ1s1 ToTy4eHusl CUJIbHOTO Y LIEHHOTO 3€pHA MILIEHUIIbI UCTTOJIb3YIOT
MO3IHME MOAKOPMKHM a30ToM. OHM He BIMSIOT Ha YpoxKail M IPUMEHSI -
I0TCSl I TOBBILIEHUS CoAepXaHus Oelka U KJICHKOBUHBI B 3€pHE.
ITosToMy mo3nHME TTOAKOPMKHU — 3TO YI0OpeHue «Isl KauyecTBa». Ta-
K1€ TTIOAKOPMKHU CJIEAYET MTPOBOAUTH Ha TEX IOJISIX, KOTOPbIE HA OCHOBE
MpeaBapuTeIbHON JWArHOCTMKW ObUIM BBIAEAEHBI JISL TOJyYeHUs
CWIBHOTO U LIEHHOTO 3€pHa.

B cinyyae HeoOXOMMMOCTM TTPUMEHEHWSI MUKPOYIOOpPEHUI, PeryJsiTo-
POB poCTa W MECTULIMAOB MX BHECEHUE IO BO3MOXHOCTU COBMEILAIOT C
MOAKOPMKO#1 a30TOM. 17151 MO3AHUX TTOIKOPMOK JIY4llle UCIIOIb30BaTh MO-
yeBrHy win KAC. OnpbicKMBaHKe MOCEBOB PACTBOPaMU 3TUX YA0OpeHU
MIPOBOIAT C IIOMOILBIO ONPHICKMBATENEH 110 TEXHOJIOTUYECKOM KoJiee.

ITonKopMKM IIMPOKO MCIOJIB3YIOT M HA MHOTOJIETHUX CESHBIX Ce-
HOKOCax, NMacTOUIIaX, ECTECTBEHHBIX KOPMOBBIX YTOMIbSIX.

IlepeHeceHue YacTH a30THBIX U KAJTUUHBIX YIOOPEHUI B MTOAKOPM-
Ky TPOINAIIHbIX KYJbTYp LIEJ€CO00pa3HO MPU BBICOKMX 103aX Ha Jer-
KMX MOYBaX B YBJIAXKHEHHBIX palfOHAX ¢ BBICOKMM YPOBHEM IPYHTOBBIX
BoJ. Takue MogKopMKu KapTodessi, caxapHON CBEKJIbl U IPYTUX MpPoO-
MalIHBIX KYJbTYp MPU CPEIHUX J03aX HE JAIOT JTOMOJHUTEIbHOIo 3¢-
¢exTa Mo CpaBHEHHUIO C BHECEHHMEM BCEro KoJuuyecTBa yaIoOpeHUl 10
nocesa. JlelicTBre ynoOpeHuil, BHECEHHBIX B TIOAKOPMKY ITpU HENTy0o-
KOW 3a/ieJIKe B MEXIYPSiibsl MPOMNAIIHBIX KYJbTYP, CUJIbHO 3aBUCHUT OT
YCJIOBUM YBJIAXXHEHUS B TEUCHMWE BETETALIMU.

B paiioHax ¢ JOCTaTOYHBIM KOJIMYECTBOM BJIard WJIW TIPU OpoOLIe-
HUM 3(PHEKTUBHOCTD TOAKOPMOK 3HAUMTENBHO BbIlIE, YEM MTPU HENO-
cratke Bjard. s mogkopMKu Haubosiee 1ejecooOpa3Hbl Jierkopa-
CTBOPMMbIE€ a30THBIE YIOOpPEHUs, a Takxke Oorarble a30TOM MECTHBIE
OpraHuyYecKue ynoOpeHus — HaBO3Has XX1WxXa, NTUYN TOMET.

Ponb monkopMoK Bo3pacTaer, €ciiu 10  KaKuUM-Ju00 IMpUUYMHAM
yIoOpeHus 10 TToceBa He MPUMEHSUIM WU OHU BHECEHBI B HEIOCTaTOY-
HOM KOJIUYECTRBE.

IMonkopMKu KjieBepa U IpyruX MHOTOJIETHUX TPaB €CTECTBEHHbIX JIyTOB
MPOBOST MOBEPXHOCTHO BPa3dpOC, a MPOMAIIHbBIX U OBOLIHBIX KYJIbTYp —
B MEXKAYPSAbS C 3a€JKOI B TIOYBY MPY MOCICAYIOIIEH MEXIYPSITHOM 00-
paboTKe KyJIbTUBATOPAMU-PACTEHUENTUTATENISIMU WIM C TIOJIMBHOM BOJOA.

HekopHeBble ¥ KOPHEBBIE TTOAKOPMKH MakKpo- U MUKPOYAOOpEeHUSI -
MU IIIMPOKO MPUMEHSIOT B IIJIOJOBOJICTBE U OBOILIEBOACTBE 3allUILECH-
HOTO TrpyHTa.

B 3aBuCHMMOCTH OT OCOOEHHOCTEN TMTAaHUS M TEXHOJIOTUN BO3/EIbIBa-
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HMS KYJIBTYPBI, IOYBEHHO-KJIMMAaTUUECKMX YCJIOBUH, IJITaHUPYEMO ypo-
SKaltHOCTH, OOIIIeH 03B MUHEPATBHBIX YIOOPEeHMI 1 X (DOPMEI BO3MOXK-
Hbl pa3IMYHbIE COUETAHUSI YKa3aHHBIX CIOCOOOB BHeceHUs1. CoBpeMeH-
HBIC TEXHOJIOTUM BO3ICTBLIBAHUST CEIBCKOXO3AMCTBEHHBIX KYJIBTYp TIpe-
JyCMaTpUBAIOT MAaKCUMAJIbHOE COBMENICHHUE 0OPa0OTKU MOYBHI M TTOCEBA
C BHECEHUEM YIOOPEHUIA U IECTULIMIOB, a TAKXKE APYTMX OMepaLlnid.

7.4. NPEABAPUTENBbHAS OLIEHKA 3KOHOMWYECKON
9®DEKTUBHOCTU NPUMEHEHNSA YOOBPEHUN

ITpu paspaboTke cHUCTEMBbI YIOOpEHUSI B XO3SIACTBE, CEBOOOOPOTE U
OTHEBHBIX CEJIbCKOXO3MCTBEHHBIX KYIBTYP HEOOXOIUMO IMPOBOAUTD OII-
peneneHre OXXKUIaeMoil 9KOHOMUYECKON 3(PhHEeKTUBHOCTU TUIAHUPYEMBIX
JI03 U CIIOCOOOB BHECEHMST OPTaHUYECKHUX M MUHEPAIbHBIX YIOOPEHUIA.
Haunbosee nmpocTbIM U TOCTYITHBIM CIIOCOOOM IIPEABAPUTEILHON 3KOHO-
MUYECKOI OLIEHKU SIBJISIETCSI COMOCTaBICHUE OXUIAEMBIX JOTIOTHUTEIIb-
HBIX MTPOM3BOJICTBEHHBIX 3aTpaT (/[3) Ha MpUMeHeHUe YI0OpeHUl 1 CTo-
MMOCTU OXUAaeMoi oT HMX mpubaBku ypoxas: (CITY). PazHulia Mexmy
STUMMU TTOKa3aTesSIMU XapaKTepusyeT YucThiii goxon ( 4/), mporHosupye-
MBIl B pe3yJibTaTe NpuMeHeHus1 ynoopenuii: Y[ = CITY — /I3

CroumMocTb mpubaBKu ypoxas (py0/ra) ycTaHaBIMBAIOT ITyTeM yM-
HOXEHMST oxuaaemoit mpubaBku ypoxkas ([1Y), onpeneisieMoil 1o
HOpMaTHUBHOM oruiaTe 1 Kr 1. B. yI0OpeHU# IpUPOCTOM YPOxKasi OCHOB-
HOM ¥ TTOOOYHOM MPOAYKIIMH, T/Ta) HA BOBMOXHYIO CTOMMOCTb TOITOJI-
HUTEJIbHON OCHOBHOU M MOOOYHOMN MPOAYKIIMU (LIEHBI peaau3alny —
1IP, py6.): CIIYV =11V IIP.

JomosHUTeIbHBIE MPOU3BOACTBEHHBIC 3aTpaThl, CBSI3aHHBIE C
MpUMEHEHUEM YA0OpeHMI, BKII0YalOT CTOUMOCTDh YI0OpeHMI, 3aTpa-
Thl Ha BBIMOJHEHUE pabOT MO UX MPUMEHEeHMIO (HauMHasi CO CTOUMO-
CTU JTOCTaBKHU C TOBapHBIX 0a3 10 BHECEHUS B T10JI€), a TAaKXKe 3aTpaThl
Ha yOOpKY U J0pabOTKy OXMIaeMoil mpubaBKU ypoxas.

OTHoIlIEHNE CTOMMOCTU TIpUOABKU ypoxkKasi K JOMOJHUTEIbLHBIM
3aTparaM ( O) mO3BOJISIET OLIEHUTDh OKYIIAeMOCTh JOITOJTHUTEILHBIX 3aT-
paT Ha MpUMEHEeHUe YIOOPEHUI CTOMMOCTBHIO JOTOJTHUTENbHON MpO-
nykuun: O = CI1Y//[3. A oTHOIIEHUE YMCTOTO A0X0Aa K JOTIOTHUTEIb-
HBIM 3aTpaTaM, BbIPaXKEHHOE B IIPOIIEHTAaX, XapaKTepu3yeT peHTa0e/ b-
HocTb (P) mpuMmeHeHust ynoopenuii: P= 9J/J[3- 100.

Ha ocHoBe onpeneneHust 3TUX MTOKa3ateseil MPOBOIAT OLIEHKY pas-
JIMYHBIX BAPUAHTOB CUCTEMBI YIOOPEHMS B 3aBUCUMOCTH OT (DMHAHCO-
BBIX, IPOU3BOACTBEHHO-PECYPCHBIX BO3MOXHOCTEN CEIbCKOXO3Si-
CTBEHHOTI'O TOBapOINPOM3BOAUTEISI, YPOBHSI HHTEHCUBHOCTHU MCIIOJIb3Y-
€MBIX TeXHOJIOTHA. [1p1 orpaHMYeHHBIX BO3MOXHOCTSIX TIPUOOPETEHUSI
MUWHEpaIbHBIX YI0OpEeHUI Ha OCHOBE PacCYMTAHHBIX IMoKa3aTejiel yu-
CTOr0 J0X0/a, OKYIMaeMOCTH 3aTpaT U peHTa0eJIbHOCTH YCTaHABIUBAIOT
MMPUOPUTETHOCTD YIOOPEHMST OTAEIbHBIX KYJbTYp (IT0 MOJISIM CeBO0OO-
poTa), CEHOKOCOB M IMacTOUI, MHOTOJETHUX HAaCaXXIEHUI B MOpPsIAKE
yOBbIBaHMSI SKOHOMUYECKON 3(p(HEKTUBHOCTU.
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B nepBylo ouepenb mpeaycMaTpuBaIOTCS T€ COCTaBJISIOIIME OJoKa
yIOOpEeHUI AJISI COOTBETCTBYIOLIMX TEXHOJOTUI BO3AEJbIBAHUST KYJIb-
Typ, KOTOpbIE 3aBEAOMO OO0ecreuynBaloT HauOOJbLIMKA arpoHOMUYEC-
KU U 9KOHOMUYeCKU i 3 heKT (paHHEBECEHHME a30THbIE MOJAKOPMKHI
O3UMBIX, TIPUIIOCEBHOE M NPUIOCAaAOUYHOe BHeceHue (ochOpHBIX U
KOMILJIEKCHBIX YIOOpeHU U T. 1.). s Beaylux KyJbTyp OLIEHUBAIOT
BO3MOXHYIO BBITOJy OT NMPUMEHEHUSI CPEIHUX PEKOMEHIYeMbIX 30-
HaJIbHBIX 03 MHUHEPaJbHBIX YAOOpPeHUI (0OecIeuyrBaloOIX HOpMa-
TUBHYIO OKYITaeMOCTb JEHCTBYIOIIETO BEIIECTBa yIOOpEHU mprdaB-
KO ypokas OCHOBHOM MPOAYKIIMM) U TOMOBHLIX 103 yIOOpeHHWi Ha
TUIAHUPYEMYIO YpOXKaWHOCTb. IIpu 3TOM YYUTBHIBAIOT CPaBHUTEIbHYIO
3 HEKTUBHOCTh Pa3IUYHBIX (POPM MCIIOJIb3YEMbIX OPraHMYECKUX U
MUWHEpPaIbHBIX YyA100peHUil. Bo3MoXHOE yilydllleHre KayecTBa MPoayK-
LIMY MO/ BIUSTHUEM YI0OpEeHUH YUYUTHIBAIOT KaK YBEJIMUYEHUE €e TTOoTpe-
OUTEbCKOM CTOMMOCTH TIPU BBIOOPE 1IEH pealn3aliii, UCITOJIb3YEMbIX
Mpu pacyeTax.

WznoxeHHbI TTpeBapyUTebHBIN CIOCOO OLIEHKU BO3MOXHOI 9KOHO-
MUUYecKoi 3(h(PEeKTUBHOCTU TIPUMEHEHUsI YIOOpeHUIi He TOKeH 0e3 He-
00XOAMMOCTU MOAMEHSITh CYILLIECTBYIOIINE 0OJIee C0KHbBIE METOIbI OIpe-
JIeJIeHUs Pe3y/IbTaToB Mpolecca MPOU3BOJACTBA MPOIYKIIUU C UCITOIb30Ba-
HUEM 0oJiee MOJHOro Habopa SKOHOMUYECKUX TTOKa3aTes e, B TOM YKC/Ie
€ce0eCTOMMOCTY MPOAYKIIMY U TTPOU3BOAUTELHOCTH TPYIa, BbIXOAA TPO-
IYKIWU HA IUHUILY NTUTATENIbHBIX BEIIECTB YIOOPEHUM 1 Ap.

Takue pacuyeTbl 00s13aTEIbHO HYXXHBI JIJIsI OIlpelesieHus] (paKThuIec-
KOM 3KOHOMUYECKON 3(P(PEKTUBHOCTU MPUMEHEHUs YAOOpeHUi Mom
OTAENbHBIC KYJbTYpPbl, CUCTEMbI YI00OpEHHUSI B C€BOOOOPOTAX U XO3SIHi-
CTBE B LIEJIOM.

IToMuMO TpamMLIMOHHON SKOHOMUYECKOU OLIEHKU CUCTEM 3eMJie-
JeJIs, OTASIbHBIX arpOTeXHUYECKUX TTPUEMOB (BKJIIOUYAsk XUMUUECKYIO
MeJIMOpalMIO TIOYB U MPUMEHEHHUEe YIOOpEeHUi) 1 MPUPOA0OXPAaHHBIX
MEPONPHUITHI B COBPEMEHHBIX YCIOBUSIX BCE OOJIbIIIEE 3HAUEHUE TIPU-
00peTaloT 3KOJOTrMYeCKUil KOHTPOJb M DHEPreTUYECKUM aHaliu3 Co-
CTOSIHUSI arpO9KOCHUCTEM U arpolieHO30B, IHEPTreThYecKasl OleHKa UC-
MOJIb3YEMBbIX TEXHOJOTUM.

DHepretuueckass 3(EOEKTUBHOCTh (IHEProoTnaya) IMPUMEHEHUS
yIOOpeHMIA XapaKTepu3yeTcsl OMO3HEPreTUYEeCKUM KO3(h( ULIMEHTOM
none3Horo aeicTBusa. DHepretmdeckuii KITJ mpumeHeHust ymoOpe-
Huil — K, — xapakrepusyeTcs OTHOILIeHHEM KOJWYeCTBA SHEPruu,
BeIpaxXeHHOI B M/, B MpubaBKe CyXoro BelllecTBa ypoxkasl (B OCHOB-
HOI 1 MOOOYHOU MpOAYKLMHN) OT ynoopeHuit — E,;, — K sHepreTuyec-
KMM 3aTpaTaM Ha ee nojydyeHue — Eg,, BKIIOYas 3aTpaThl 3HEPTUN Ha
MPOU3BOACTBO U TEXHOJIOTUIO MMPUMEHEHUS YIOOPEHUIA:

KSH = EBL]X/EBX'

I[IpuMeHeHMe ymOOpEeHUI CUMTAIOT SHEPreTMUECKU OIpaBIaHHBIM
npu K,,= 1.
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IIpu onpeneneHM BO3MOXHOM 3KOHOMUYECKOM Y SHEPIreTUIECKOMN
3((HEKTUBHOCTU YIOOPEHUI ClieyeT NCIOJIb30BaTh COBPEMEHHbIE Me-
TOAUKU U PEKOMEHAALUN™.

Pa3zBuTue pHIHOUHBIX OTHOIIEHUU B CEJILCKOM XO3SIMCTBE, HECOM-
HEHHO, OyIeT CTUMYJIUPOBAThb CTPEMJIEHUE CEIbCKOXO3SIMCTBEHHBIX
TOBapOIIPOM3BOAMTEIICH K CHIDKEHUIO CE0eCTOMMOCTH IIPOLYKIINHU, 00-
Jiee TTOJTHOMY MCTIOIb30BAHWIO MMPUPOJHBIX MTOYBEHHO-KINMATUIECKUX
U JaHAmAagTHBIX PEeCypcoB, BHEAPEHUIO Majl03aTpaTHBIX, SHEPTo- U
pecypcocoeperalommx TeXHOJIOTU. DTo TpeOyeT CO3MaHUSI COOTBET-
CTBYIOILIMX IMPABOBbIX U SKOHOMUYECKUX MEXaHU3MOB, Pa3paboTKu Cu-
CTEMbI KOMILUIEKCHON — COLIMAJIbHOM, SKOHOMMWYECKOM, SHEPreTuyeC-
KO M 3KOJIOTMYECKOM OLICHKM B COYETAHMMU CO CTPOrMM Trocynap-
CTBEHHBIM KOHTPOJIEM JEATEJIBHOCTU OOILIECTBEHHBIX U YaCTHBIX 3€M-
JICTIONTB30BATEIICH.

CoumanbHasi 3((GHEeKTUBHOCTb CEIbCKOX03SIICTBEHHOTO MPOW3BO/I-
CcTBa U (paKTOPOB €ro MHTEHCU(UKALIUU OMpeaessieTCs] BKJIaIOM B ITO-
BBIIIIEHUE HaAIlMOHAJIBLHOrO JoxoAa (MpoM3BeNeHHOrOo MpPOAyKTa) Ha
JIyIIly HaceJIeHUsI U YPOBHSI HAPOAHOIO OJ1arOCOCTOSIHUSI.

O1ieHKa 3KOHOMUYECKON 3(D(HeKTUBHOCTU MOKAa3bIBaeT, HACKOJbKO
BBITOJIHO U PEHTAOEIbHO TMPOU3BOIACTBO M KaK OTIAEJIbHBIE (PAKTOPBI
€ro MHTeHCU(UKALIMU CKa3bIBAIOTCS Ha (PUHAHCOBOM JEATEIBbHOCTU
CEJIbCKOXO03SIMCTBEHHBIX IIPEANIPUATUIA U KPECTbSIHCKUX X035 CTB.

DKonoruyeckast 3(pHeKTUBHOCTD OIPeneIsIeTCs BIUSHUEM CETbCKO-
XO3SMCTBEHHOTO MPOU3BOACTBA Ha COCTOSTHUE 3A0POBbS JIOAEH U OKPY-
xatoneit cpeabl. OHa obecrieurBaeTcsl BBEIeHMEM HaydYHO OOOCHOBAH-
HBIX 3KOJOTMYECKAX HOPM M MpPaBWJ, WCKIIOYAIOIIX MCIIOJIb30BAHUE
9KOJIOTUYECKM OITACHBIX TEXHOJIOTHIA, COOTIONEHUEM BCEMM 3€MJIETIONb-
30BaTeNISIMU arpo3KOJOTMUECKUX TPeOOBAHUN M 3KOJOTMYECKUX Orpa-
HUYEHUI TIpU MHTEHCUPUKALUU CEIbCKOXO3SMCTBEHHOIO ITPOU3BO/I-
CTBa, MPOBEICHWEM KOMILIEKCAa MEPOMPUITUHA MO OXpaHE MOYB U WX
IUTOIOPOIMS, OCYIIECTBIEHUEM arpo3KOJIOrMYeCKOr0 MOHUTOPHHTA.

DHepreTYecKuli aHaJIN3 arpo3KOCUCTEM U arpolieHO30B MTO3BOJISIET
OLICHUTh 3HA4Y€HUE pa3IMYHbIX (DAKTOPOB MHTEHCU(UKAIIUU B OajlaH-
C€ SHEPTUM U BBISIBUTH IMYTH MOBBILIEHUS MTPOLYKTUBHOCTH MUCHOJIb30-
BaHMSI COJIHEYHOU DHEPIrUU U COKPAILIEHUS TTPOU3BOJCTBEHHBIX 3aTpaT
9HEPruu, B TOM YKUCJIE€ HEBOCIIOJHUMbBIX MICTOYHUKOB. [0 Mepe MHTeH-
cudukau 3emiienesnsl IPOU3BOJACTBO CEIbCKOX03SIMCTBEHHOM MPO-
JYKIIMM CTAHOBUTCSI Bce OoJjiee 3aTpaTHBIM 1M SHEPTOEMKUM, TTO3TOMY
BEIyTCs TIOUCK U pa3zpaboTKa pecypco- U 3Heprocoeperaronmx TeXHo-
JIOTUIA, CXeM U omlepaluii, TpUMeHEeHUe KOTOPhIX HanboJjiee SKOHOMHO.
Axanemnk PACXH B. Y. KupommH cuyuTaeT, 4YTO «IIpy BCEi TTpUBIIC-
KaTeJIbHOCTHA MPUBEICHUS K OOIIIEMY 3HAMEHATEIO0 BCEX PACXOI0B Ha
CO3/IaHUE ypOXKasi IHEPTreTUUECKUIA aHAJIM3 HE 3aMEHSET, a JIOTMOJIHSET

* Jlepacasun JI. M., Koaokoavuesa U. B., Cepeeun B. B. IlimanHnpoBaHue IpUMEHEHUS
OrpaHMYEHHBIX PECYPCOB MMHEPAJIBHBIX ynobopeHuii (pekomeHmanuu). — M.: PACXH,
LHHNHAO, 2000.
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BKOJIOTHYECKYIO U SKOHOMUYECKYIO OlleHKU. He cieayeT mpeyBeanyu-
BaTb €r0 YHUBEPCAJIIbHOCTD XOTSI ObI IOTOMY, YTO OLIEHKA MPOAYKLIMHU B
KaJIOpUsIX HE 3aMEHSIET € pa3HOOOpa3UsI».

7.5. YOOBPEHUE BAXHEMNLINX
CEJIbCKOXO34AUCTBEHHbBIX KYJIbTYP
B CEBOOBOPOTAX

7.5.1. O3MMASA NWEHNLA N O3NMASA POXb

O3uMBbIe 3¢pHOBBIE KYJBTYphI 1al0T YCTOMUMUBBIE YpOKand B OCHOB-
HBIX pailoHax BO3IENBIBAHUS U OTJIMYAIOTCS BHICOKOI OT3BIBUMBOCTHIO
Ha TIpUMeHeHMe ynoopeHuii. O3umasl TIIeHu1a — Beaylas 3epHOBast
KynbTypa Ha CeBepHoM KaBka3se u B LleHTpanbHo-UYepHO3eMHOI1 30HE.
3HAYUTEILHO PACIIMPEHBI IO IO 03UMON MieHuleit B [ToBoJ-
Xbe, a Takxke B HeuepHO3eMHOIT 30He, Ille Ha U3BECTKOBAHHBIX ITOYBAX
Npu COOIOAEHUN TIPaBUJIbHON arpOTeXHUKU U BHECEHUM YHOOpeHUM
OHa MOXET JaBaTh BbICOKME ypoxkau. OCHOBHBIE ILIOLIAAA O3UMOM
pXu cocpenoToueHbl B HeuepHo3eMHOI 30He Ha JAepPHOBO-ITOA30JIMC-
TBIX M CEPBIX JIECHBIX MOYBAX, a TAKXKE Ha BBIIIEJIOYEHHBIX U OIMOA30-
JIEHHBIX YepHO3eMaXx.

Osumas mnieHu11a 6oyiee TpedboBaTesibHaA, YeM 03UMasi pOXb, K Hell-
TpaJbHOI peakiMy Cpeabl U MTOYBEHHOMY IUIOAOpOAMIO. BeIHOC muTa-
TEJbHBIX 3JIEMEHTOB Y O3MMOI TIIEHULIBI U O3UMOI pxKU Ha €IUHUILY
TOBAapHOM MPOAYKLMKU OTHOCUTEIBHO CTAOMJIEH U JOBOJILHO OJIM30K (B
KT Ha 1 T 3epHa U COOTBETCTBYIOIIIEE KOJIMYECTBO cOJTIOMbI N — 30—35,
P,O5 — 10—12 u K,O — 25—30). HoBbIe BEICOKOIPOAYKTUBHBIE COPTA
03MMOM TLEeHUIbI OTJUYAIOTCS MOBBIIIEHHON MOTPEOHOCTHIO B 3Jie-
MEHTax MUTaHUsI, OCOOEHHO a30Te.

IMeHua MeHbIllE, YeM POXb, YCBaMBaeT MUTATEJIbHbIE BElIEeCTBa
U3 TPYIHOPACTBOPUMBIX COEIMHEHUI B MOUBE U XYK€ ITEPEHOCUT Bpe-
MEHHOE MOHMXEHHUE TeMIIepaTyp U 3acyXxy.

Jlo Ky1ieHusI 03UMBIE KYJIBTYPBI IIOTPEOJISTIOT OTHOCUTEILHO HEOOIIb-
1I10¢ KOJMYECTBO IMUTATEJIbHBIX BEILIECTB, HO BeChMa UyBCTBUTEILHBI K
HX HEAOCTATKy, 0cOOeHHO (pochopa. MakcuMyM TMOTpeOICHUS IeMEeH-
TOB MIUTAHUS TIPUXOIUTCS Ha TIEPUOM OT BBIXOAA B TPYOKY IO KOJIOIIIE-
HMSI — Havajla uBeTeHus (Tabi. 69). OgHako Hauboiee OTBETCTBEHHBIM
B OTHOILIEHUH CHAOKEHUSI IMUTATeIbHBIMU BEILIECTBAMU SIBJISTIOTCS TIEPH-
OBl OT BCXOJIOB JIO YXOa IoJ 3UMY, a TakxKe Hayajia BereTallii BECHOM.

B oceHHuit nepuoa I XOPOIIEro pocTa U Mepe3uMOBKU O3MMbIX
JIOJIKHO OBITH 00eCreYeHO MOBbIIeHHOE (POCHOPHO-KATUIHOE U yMe-
PEHHOEe a30THOE MUTaHUE. YCUJIEHHOe MUTaHWe O3UMBIX C OCEHU (hoc-
¢GopoM U KajlueM CIOCOOCTBYET JIydllleMy KYIIEHUIO U pa3BUTHIO pac-
TeHUI, HAKOIJIEHUIO OOJIBIIOro KOJMYEeCTBa YIJIEBOAOB (caxapoB) U
MOBBILIEHNIO 3UMOCTONKOCTU. [Ipu 0OMIBHOM CHAOXEHUU KYJIbTYPhI
OCEHbBIO a30TOM YXYIIIAIOTCS YCIOBHUS MEPE3UMOBKHU, YTO MMEET OCO-
0oe 3HaYeHUe B peruoHax ¢ 06ojiee CypoBbIMU 3MMaMU.
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69. IToTpedieHne 03MMBIMH 3€PHOBBIMH 3JIEMEHTOB MUTAHUSA, % MAKCUMAJILHOTO
coIepKaHNs B YpoKae

O3umas nuwenuya

OceHb U paHHSISI BeCHa 47 30 48
Havano xojomeHust 69 65 68
LIBeTeHue 90 93 95
Hauayo co3peBaHus 98 97 100
[TonHas crienocTthb 100 100 82
O3umas poxco
Beixon B TpyOKy 76 58 82
LiBeTeHne 93 78 99
BockoBast crieioctb 100 100 100

BecHoii 03uMble paHO TPOTalOTCSI B POCT U TPEOYIOT MOBBIILIEHHOTO
KOJIMYecTBa a30Ta. A30THbIE TTOAKOPMKHU B (ha3bl KYILIEHUSI U TpyOKO-
BaHMSI O3UMbBIX CITOCOOCTBYIOT YBEJIMUCHUIO YpOXKasl 3epHa, a boJiee 1o-
3nHUE — B (ba3bl KYIIEHUSI U HAJIMBA 3epHa — IMOBBIIIEHUIO OEIKOBOC-
™M (1 colepXaHUs KIEHKOBUHBI B 3¢pHE MILIECHUIIbI).

O3uMBIe 3€pHOBBIE KYJBTYPhl XOPOIIO OT3BIBAIOTCS Ha BHECCHUE
OpraHMYecKuX YIOOpeHMIl M OIIauMBalOT MX IPUOABKOH ypoxKas.
Hauboaee a¢ppexTuBHO IIpuMeHeHe HaBo3a B HeyepHo3eMHOIi 30HE.
Ha nepHOBO-TIOA30IMCTHIX ITOYBaX M3 145 OMBITOB NpHOaBKa COCTABIISI-
Ja B cpenHem 0,71 1/ra, a Ha YepHO3eMaX U CEpPhIX JIECHBIX MTOYBAX M3
338 omwiToB — 0,56 T/Ta. Ellle MeHbIIe OHa Ha OOBIKHOBECHHBIX U 10K~
HBIX YepHO3eMaX. Ypokail 03MMBIX Ha 3TUX IOYBaX B CpeaHeM M3 92
onbIiToB noBbilajcs Ha 0,31 1/ra. OnTuMalbHble 103bl OPraHUYECKUX
yIo0peHuli o 03UMbIe KyJIbTypbl B HeuepHo3eMHOIt 30He He MpPeBbI-
marT 30 1T/ra, Ha yepHo3emax Jiecoctenu — 20, a B CTEMHBIX paiio-
Hax — 15 1/ra. TlocnenelicTBUe HaBo3a Ha YE€pHO3eMax CUJIbHEEe, YeM
Ha IEPHOBO-TIOA30JMCTBIX TMOYBAX, & B CTEMHBIX paiflOHAX OHO Haxke
HECKOJIbKO BBIIIIE, YeM MpsiMoe AeiicTBue Ha o3umbie (I'yaskuH).

OpraHuyeckue ymaoOpeHMs TPUMEHSIOT IOI O3UMBIE, WAyIIUe I10
YUCTBIM MapaM M IOcjie paHOyOMpaeMbIX MpeIecTBeHHUKOB. [Ipu
MOCEeBe T10 3aHATHIM MapaM OpraHMYecKue yanoOpeHus Jydile BHOCUTh
O/ TapO3aHUMAIOIIYIO KYJIbTYPY, TaK KaK B 9TOM cliyyae OHU obecIie-
YUBaOT OOJBIIYI0 CyMMapHylo mpubaBKy ypoxas. Ilpu opolneHuun
OpraHMYecKue yInoOpeHHUsl BHOCST, KaK ITPaBUJIO, MO MPEeAIIeCTBYIO-
1Iy1o KyJabTypy B no3e 20—40 T/ra.

Heob6xonuMblii ypoBeHb NMUTAHUSI O3UMON MIIEHULIBI (hochOopoM U
KajiieM B OCEHHMIi TIepUoJ U Ha TIPOTSKEHUU BCeH Toceayonieii Be-
retaluu obOecrieunBaeTCsl BHECCHHEM (PochOpHO-KATMIMHBIX yI00pe-
HUI IO OCHOBHYIO 00pabOTKY MOYBHI. JIJIsT yCUJIEHUsI IIMTaHUS pacTe-
HUIA B HAYaJIbHbBIA MEPUOI, JYUIIETrO0 YKOPEHEHUS O3MMOM MILEHULBI 1
boJiee OBICTPOrO POCTa HAN3EMHBIX OPTaHOB B PSIKHU IIPU ITOCEBE BHO-
csaT HebobIue no3bl cynepdocdara (10—15 kr P,O5 Ha 1 ra), aMmmo-
doca wiu Apyrux KOMILUIEKCHBIX a30THO-(hOCchHOPHO-KATUNHBIX YI100-
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peHuii. BkiiodyeHne HeOOJIbIINX 103 a30Ta B PSIAKOBOE yaIoOpeHue 1ie-
JIecooOpa3HoO, eCcd O3WUMBIE WAYT IO 3aHSATHIM MapaM M HEIMapOBBIM
MpeAIIeCTBEHHUKAM, He TTOJYYaBIINM HaBO3, a BKIIIOUCHUE KaJldsl —
Ha JIETKUX U APYTUX OCTHBIX 3TUM 3JIeMEHTOM TouBax. [1pn psimkoBoM
yIo0peHNH 00ecIIeYnBaeTCsl BHICOKAsI OKYIaeMOCTh BHECEHHOTO (oc-
dopa pmbaBKoif ypoxkas (cM. Tabir. 68).

Becennne a3oTHBIC ITOOKOPMKHM O3WMBIX XJIeOOB — 00SI3aTeIBHBII
MpYeM, 00eCTIeYMBaIOIINIA 3HAYNTEIbHOE TTOBBILIEHNE YPOXKAHHOCTH TIPU
BBICOKOI OKYITA€MOCTHU 3aTpaT. MHorouucieHHble JaHHbIe ['eorpacudec-
KOI CceTH IoJieBbIX OnbITOB BUYA B pazinyHbIX HOYBEHHO-KIMMAaTUYEC-
KHMX 30HaX CTpaHbl, MACCOBBIX TOJIEBBIX OIBITOB arpOXMMUIECKOIN CITyXK-
OBl B MPOM3BOACTBEHHBIX YCJIOBUSIX U MHOTOJIETHSIS TTPaKTHKA CEJTLCKOTO
XO3SICTBAa CBUIETEILCTBYIOT 00 YCTOMUMBOI BBICOKOI 3(P(PeKTUBHOCTU
BECEHHE a30THOM MOTKOPMKH O3WMBIX 36PHOBBIX KYIIETYP.

ITpu ymepeHHbix mo3ax (30—40 kr/ra) a3ora BeCEHHUE MOIKOPMKU
obecreuynBalOT MpUOAaBKM ypoXKas 3epHa Ha IEPHOBO-TTOA30JMCTHIX
mouBax HedepHo3eMbs M Ha YepHO3eMaxX B YBIAXXHEHHBIX paiioHaX
KpacHomapckoro kpas 0,5—0,6 T/ra, Ha cepbIX JIECHBIX TTOYBaX M Ma-
JIOMOIITHBIX YepHO3eMax JiecocTernHoi 30Hb — 0,3—0,5 T/ra, BbIlIEIO0-
YEeHHBIX U OOBIKHOBEHHBIX YepHO3eMax LleHTpaibHOTO paitoHa U 10ro-
Boctoka Poccum, 3acynummBoii 30861 CeBepHoro Kaskaza 0,15—0,2 T/ra.
Oco0eHHO BBICOKME abCOJIOTHBIE TIPUOABKU ypoxKas U OKYIaeMOCTh
1 KT a30Ta BeCEHHUX IMOJKOPMOK 3epHOM (Ha ypoBHe 8—10 Kr, a He-
penko 1 1o 12—15 Kr) moayyaloT B peTMOHAX C JOCTATOYHOM BJIaroo-
OeCIIeYe HHOCTRIO M TIPY OPOIIICHNH, a TAKKE B 3aCYIUIMBEIX paifoHaxX B
OJIarOTIPUATHBIC TI0 YBJIAXKHEHUIO TOJIEL.

Bricokasi 3(p(peKTUBHOCTh BeCEHHEN TOAKOPMKU O3UMBIX XJIeOOB
MIPOSBIISIETCA U TIpHA 6OMBIIMX Ao3ax azora (40—60 Kr/ra), HO OKyIae-
MOCTb €IVHMIIEI BHECEHHOTO a30Ta IoJIyJaeMoil TprubaBKOI ypoxKast
3epHa MoxeT cHuxXatbcs. Tak, B ombiTax [IOC BUYA (bapbiouHo,
MockoBckas 00:1.) mpubaBKa ypoxasi 3epHa 03MMOM IIIEHUIIBI OT Be-
ceHHell mogkopMKu B o3¢ 30 kr/ra azora no ¢ony PK cocrasisia B
cpeaneM 0,53 T/ra. YaBoeHUE A03bI A30THOM MOIKOPMKH COIPOBOXIA-
JIOCh JAIbHEMIINM pPOCTOM YpoxKasi, HO BTopble 30 KT a30Ta oraymBa-
JIUCh 3¢pHOM B 2,5 pa3a HUKE.

IIpu orpaHMYEeHHBIX BO3MOXHOCTSIX IIPUMEHEHUSI a30THBIX yA00pe-
HUI BECEHHIOI MOIKOPMKY O3MMBIX IIeJIeCO00pa3HO MPOBECTH B MU-
HUMaJbHbIX n103ax (30—40 kr/ra) Ha 60JblLIeH TUIOIIAAM TTOCEBOB, YTO
00eCTIeYnT MoTydeHre OOJIBITNX CYMMapHO# TTpUOaBKK ypoxKast U Ba-
JIOBOTO JTOXOMA TIPY BBICOKOI OKYITAeMOCTH ¢IMHUIIBI YIOOPCHHUS.

Bornee Bricokume mo36I a3oTa (Mo S0—60 Kr/Ta) MPpUMEHSIOT B BeCEH-
HIOIO TTOAKOPMKY TIpY TTO3THEM CHETOTAsTHUM, XOpOIIIeM 3armace BIIaru
B IOYBE, YCIIEITHON Mepe3uMOBKe O3MMBIX, Ha 0oJiee TIJI0IOPOIHBIX U
OKYJIBTYPEHHBIX MIOYBAX C XOPOIIUM (PUTOCAHUTAPHBIM COCTOSTHUEM.

CTabunbHO BEICOKUH 3¢ (EKT OT a30THOM IMOAKOPMKHU OOBICHSIETCS
TE€M, YTO O3MMBIE TPOTAIOTCSI B POCT BECHOM, KOTAa OCOOCHHO HYyXIa-
I0TCSl B TOCTYITHOM pacTEHUSIM MUHEPAJbHOM a30Te, HAaKOTUIEHUE KO-
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TOPOro B MOYBE TOPMO3UTCS M3-3a CJIa00i MUKPOOMOJIOTMYECKOMN aK-
TUBHOCTM W MHUHEpaJIu3allMd OPraHMYEeCKOTO BelllecTBa IMOYBBI MPU
HU3KUX TemnepaTypax. K ToMy ke OCeHbl0 U BECHOI U3 IMepeyBax-
HEHHOI ITOYBBI TepsiETCs OOJIbIIIOE KOJIMYECTBO a30Ta B ra3000pa3HoOM
¢dopMe B pesynbTaTe ACHUTPUPUKALIUU, a TaKXKe BbIMbIBAHUSI HUTpa-
ToB. OciabjieHHbIe TIOC/Ie IEPE3UMOBKIU O3UMbIE MPAKTUUYECKU MMOBCE-
MECTHO, He3aBHCUMO OT TUIIA ITOYBHI U MpelIeCTBEHHUKA (3a UCKIIIO-
YeHMEeM TMTOCEBOB Ha YepHO3eMax 0 YMCTHIM IlapaM), BECHOW MCITBITHI-
BaIOT HEAOCTATOK a30Ta.

BeceHHue a3oTHBIC MOAKOPMKM YCWJIMBAIOT pereHeparuio OTMEPILINX
cTeOsIeit, KylleHe, YCKOPSIOT pocT U (DOPMUPOBAHUE JIMCTOBOro (hoTo-
CHHTE3UpYIOIIero amnmapara. JloctatoyHasi 00ecreueHHOCTb a30TOM B 3TOT
TIepUON YBEJIMUMBACT 0Opa30BaHME IPOMYKTUBHBIX CTEOJIeH, YCKOpsieT 1
YCUJIMBaeT mpouecchl AuddepeHmanuy 1 (hopMUPOBaHUS PETTPOTYKTHB-
HBIX OPTaHOB, a 3aTeM 00pa3oBaHUe 0oJiee 03ePHEHHBIX KOJIOChEB, TTOBbI-
1IaeT Maccy 3epHa OHOTO KOJIoca U B UTOTE YPOKAMHOCTh O3UMBIX XJIEOO0B.

BDDDeKTUBHOCTh BECEHHUX MTOAKOPMOK O3UMBIX CJIbHO 3aBUCUT OT
CPOKOB MX MpPOBEIAEHUsI U TMOTOAHBIX YCIOBU, TpexXae BCEero Bjiaro-
00€eCIeYeHHOCTH.

MakcumalbHbIe TIPUOaBKY YpoxKast 3epHa JOCTUTAIOT OT a30THBIX IO/ -
KOPMOK, TIPOBOSIIMXCS B HaYajie aKTUBHOTO OTPACTaHUST O3UMBIX, KOTIa
TeMIiepaTypa nouBbl Ha TiryouHe 10 cMm cocrapnsger 7—9 °C, a cymma 11o-
JIOXKUTEJIbHBIX CPeTHECYTOYHBIX TeMIIepaTyp 3a Meprol IocyIe cXoIa CHe-
ra npesbicut 200 °C. MMEHHO B 3TOT IMepUOd aKTUBM3ALIMU POCTOBBLIX
MPOLIECCOB YBEJIMUMBAETCS CKOPOCTD MOMIOIIEHUSI O3UMbIMU a30Ta 1 pac-
TEeHMsI OoJiee TTOTHO MCIOJIb3YIOT BHECEHHbBI a30T yIOOpeHU.

Ilpy cauilikoM paHHEM TPOBEIEHUM Aa30THBIX IOAKOPMOK — IO
Mep3JI0ii TT0YBe B KOHIIE TasiHUsI CHera (Mo TaJoMep3/Ioil MouBe, Tak
Ha3bIBAEMOMY <«UEpEIKy», BO3PACTAET OMACHOCTb MOTEPh BHECEHHOTO
azoTa (3a CYeT MOBEPXHOCTHOTO CTOKA, OCOOEHHO Ha CKJIOHOBBIX 3€M-
JISIX, BHYTPUIIOYBEHHONH MUTpallMd U JEHUTPpUMUKALUM HUTPATOB),
3arpsI3HEHUS] TPYHTOBBIX BOA. 3ama3ablBaHME C MOJKOPMKOM Takke
CHUXaeT ee 3(P(PeKTUBHOCTD M3-3a UCCYILLIEHUS MTOYBHI, a TIPY XOPOILIei
BJIAr000ECIIEYEHHOCTH M3-3a YCUJICHUS C TTOBBIIIEHUEM TeMIIepaTyphbl
MOOWJIM3ALIMK TTIOYBEHHOTIo a30Ta. B mu3uMmerpuueckux onbitax E. B. Py-
JieJeBa C JIEPHOBO-IIOA30JMCTON MECYaHOW M CYTJIMHUCTOU IOYBAMU
Ha IHOC BUYA BeceHHsIs TTOAKOPMKA B Hayaje BereTalluyd O3MMBIX
obecreuwnia Jyyllee MCIOJAb30BaHWE O3UMOM TIeHulei MupoHoBC-
kas 808 medeHoro azora yaoOpeHUs U OOJbLIMI ypoxKail 3epHa, yeM
MMOJIKOPMKM paHO BECHOH IO «depenKy» (Tads. 70).

JJ1s1 mporHO3a ONTUMAJIbHOIO CpoKa MOJAKOPMOK MCIONb3YIOT IaH-
Hble METEOPOJOTUUECKON CIIy>KObl O BpeMEHU OKOHYATeJIbHOrO CXoaa
CHera 4 Hayajie BeCeHHell Bererauuu o3uMbIX. B HeuepHo3eMHOIt 30He
MOAKOPMKY clieayeT HauuHath ciycTsa 10—15 mHeit, B jecocTernHoi
30He — 7—10 mHeii rmociie MOJIHOro CX0Ja CHera, 3aKaH4YMBaTh ee Mpo-
BeJieHHEe HEOOXOIMMO COOTBETCTBeHHO 3a 8—10 u 4—5 nHeii.

B ycnoBusix HemocTtaTka Biaru (IIpd OBICTPOM CXOJ€ CHera U MOJ-
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70. Ypoxaii 1 HCIO/Ib30BAHNE 03MMOIi IIeHuneii Medenoro aszora (1°N)
YIOGDPEHHS B 3aBHCHMOCTH OT CPOKA €r0 BHECEHHs

PK 37,5 — 67,2 —
PK + I5N BecHoit 60,3 43,7 97,0 34,6
110 «4EPENKy»

PK + I5N BecHoit 78,0 66,4 118,0 50,7

B HayaJi®¢ BEreraliuu
O3MMBbIX

ChIXaHUU MOYBBI B CyXH€ BECHBI M TIPU 3aI1031aJIbIX ITOIKOPMKaX, B 3a-
CYILJIMBBIX 30HAX) MPEINOYTUTEIbHEe TPUKOPHEBOE BHECEHUE a30T-
HBIX YIOOPEHU ¢ TTOMOIIBIO JUCKOBBIX CESUIOK IO (PU3MUECKU CIIeIok
MOYBe Ha IIYOMHY pacIiojioKeHMs y3ia KylueHus (Tabi. 71).

71. IIpubaBKa ypoxkas 3epHa 03MMOii MeHHIbI (T/Ta) MPH Pa3HBIX CHOCO0AX
BHECEHHs a30Ta B MOJKOPMKH B 103e Ngg, Kr/ra (Illadpan, 1999)

J1epHOBO-TIOI30JIMCThIC 5,0
Cepble JIeCHBIE 4,0
YepHo3eMbl:
BBIIIEIOYCHHBIE W OIOA30JICHHBIC 4,5
TUITUYHBIE 3,5
OOBIKHOBEHHbBIE 7,7
IOXXHbBIE 1
MUIIEIISIPHO-KapOOHATHBIE U 1
MpeaKaBKa3CcKue

B stoM ciiydyae ymoOpeHUsi BHOCSIT TONEPeK MOCEBHBIX PSIKOB, a
MIpU TIEPEKPECTHOM MOCEBe — M0 JUATOHAIM Ha TIyOUHY 2—5 CM ¢ UH-
TepBajioM 12—17 cm.

CrenyeT 3aMEeTUTh, YTO BMECTO BECEHHE! MOIKOPMKU O3UMBIX JT0-
IyCTUMO BHOCHUTb a30THBIC YIOOPEeHUs IMO3MHEN OCEHbIO, Mepel yXO-
JIOM pacTeHUI IIOJ CHEr, OCOOEHHO B 3aCyLLIMBBIX pailoHax ¢ OBICT-
PBIM TTpoMep3aHueM MoYBbI. OMHAKO MOA3MMHION TTOIKOPMKY O3UMBIX
XJIeOOB M3-3a OMACHOCTU CMbIBA U MOTEPh a30Ta B PE3Yy/IbTaTe BIMbIBA-
HUSI HUTPATOB B TPYHTOBBIE BOJBI IPUMEHSIOT TOJILKO Ha TOJISIX C BbI-
POBHEHHBIM pelbe(OoM U MPU HU3KOM 3aJleTaHUU TPYHTOBBIX BOJI.

ITpu BbICOKUX H03aX yAOOpeHUN AJIsl OJAKOPMOK O3UMbBIX KYJILTYP
MOXHO HCIIOJIb30BaTh BCe (POPMBI TBEPAbIX a30THBIX yIOOpeHuUli (aM-
MUA4YHYIO CEJIUTPY, MOUEBUHY, CyJbdaT aMMOHUs U Ap.). O0oObIIeHne
akageMukoM [I. A. KOpeHbKOBBEIM pe3yJbTaToB 93 TOJIEBBIX OITBITOB
I'eorpagpuueckoii cetu BUYA 3a 10 jeT nokasano, 4To mpu BeCeHHEN
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MOAKOPMKE O3MMBIX aMMHUAa4yHasl CeIUTpa M MOYEBHMHA TPaKTUYECKU
ObUTM paBHOLEHHBI. CpefaHsis BelMYMHA MPpUOABOK ypoxKasi 3epHa OT
BECEHHMUX MOJKOPMOK O3MMbIX 3TUMU a30THHIMU YIOOPEHUSIMU COCTa-
Bwia coorBeTcTBeHHO 0,41 m 0,36 T/Ta TIpm ypoxkae Ha KOHTpPOJIE
2,54 1/ra. J1n1s1 BeCeHHUX MOAKOPMOK O3MMBbIX KYJBTYp YCIEIITHO MOX-
HO TIPUMEHSITh TaKKe BOTHBIC paCTBOPHI MOYEBUHBI 1 aMMHAYHOM ce-
Jutpsl (KAC). ITpu aTOM obecrieunBaloTCs MOJIHAsE MeXaHU3allusl pa-
60T, JNydiiasg paBHOMEPHOCTh BHECEHUSI, TOYHOCTh TO3MPOBAHMS MPU
MEHBIIMX 3aTpaTtax Tpyda. [IOOKOPMKY O3MMBIX MOXHO ITPOBOAUTH
TaKXe OpraHMYEeCKUMU YIOOPEHUSIMU, COASPKAIIMMU a30T B JIETKOJ0-
CTyIIHOM (popMe, — HAaBO3HOM XIKeit, ITUYbUM rmometoM. Ilepen 6o-
POHOBaHHWEM O3MMBIX B BECEHHIOIO MOIKOPMKY BHOCAT 4—35 T/Ta Ha-
BO3HOM XXM (pa30aBiIeHHOM BOmoil B 2—3 pa3a) wiu 4—>5 11/ra cyxo-
TO NTUYhETO TToMeTa (Ipy pa3baBiIecHNHU Bomoit B 6—7 pa3). o3y Xu-
KOTO0 HaBo3a ISl BECEHHUX ITOAKOPMOK O3UMBIX OIPEIEISIOT IO
COIEPXKaHUIO B HEM a30Ta.

ABOTHBIM YIOOPEHUSIM MPUHAUICKUT BeIyIask PoJib B TTOBEBITIICHIHT
ypoXXaeB 3epHOBBIX O3UMBIX KYJIBTYp Ha MaJIOTyMYyCUPOBAHHEIX ITOYBAX
HeuepHo3eMbsl B yCJIOBUSIX TOCTaTOYHOTO yBiaaxkHeHUs. [Ipu moceBe
O3UMBIX 3¢PHOBBLIX IO YMCTOMY ITapy, MOCIe MHOTOJIETHUX TpaB (0co-
OeHHO KJIeBepa U JIIOLIEPHBI), 36pPHOBBIX 0000BBIX U 10 XOPOIIO YHABO-
JKEHHOMY 3aHSITOMY Tapy OOIIYIO 103y a30THBIX yIOOpEHUI CHIKAIOT.
ITpumepHBIe 103bl YIOOPEHUI MOA 03UMBbIE 36 PHOBBIE KYJIBTYPhI, BO3-
JleJIbIBaeMble 110 pa3IMYHBIM IIpeAIIeCTBEHHUKAM B OCHOBHBIX 30HaX,
TIpUBEICHBI B TabimIax 58—60.

Ha Heopoiaembix 3emiisix LleHTpanbHO-UYepHO3eMHOI 30HBI, OCO-
OEHHO B I0XHBIX M IOTO-BOCTOUYHBIX paiiOHaX, pellarollee 3HAUYCHUE
JIJIS1 O3MMOM TILIEHUIIBI UMEIOT (pocopHble ynodpeHusi, TeM 0oJjee pu
BBIpAIIMBAHUM €€ 10 YACTBIM Tapam.

B ocHOBHBIX palioHaX OpollaeMoro 3emMJieJersl Ha YepHo3eMaxX U
KallITaHOBBIX IIOYBAaxX MOJA O3UMYIO IIIIEHUIY Hauboisiee 3¢h(HEKTUBHO
MIpYMeHeHNe a30THHIX U ¢ocdopHbIX ynodpeHuil. Kanuitneie ynoope-
HUS 3PHEKTUBHEI TOJILKO Ha (hoHe a3oTa U ¢ocdopa B MOBHILIEHHBIX
nJo3ax (cMm. Tabi. 63).

03Bl yIOOpeHUI YTOUHSIOT C YYETOM YPOBHS IJIAHUPYEMOTO YPO-
JKasi U ColepXKaHUs MOABMKHBIX (DOPM MUTATENIBHBIX BEILIECTB B IIOYBE
(cM. Tabm. 62).

CaMy10 BBICOKYIO U YCTOMUMBYIO 3(D(HEKTUBHOCTh YIOOPEHUI TIpU
BHECEHUU UX MO O3UMBbIE KYJbTYPHI MOJYYalOT B 30HAX JOCTATOYHOTO
yBJIaXHEHUS U B palioHax opoiiraeMoro 3emienenus. [Ipu aTom okyna-
emocTh 3epHOM 1 kT NPK nocturaer 10 xr.

baszoBas TexHoJOIMsI MPOU3BOACTBA 3¢pHA O3UMOW IMIIEHULBI JJIsI
TUIUYHBIX YCJIOBUI JIECOCTEITHOM 30HBI ITPeayCMaTPUBACT:

MpU TPAAULIMOHHONW TEXHOJIOTMU TOJyYeHHE YPOKAWHOCTH 3epHa
2,5—3 T/ra 3a CUET UCIOJb30BAHUS TIJIOAOPOAMS TTOUYBEI U PECYPCOB ar-
posanamacdgTa, 6MOJIOrMIeCcKOro MoTeHIIMalIa copTa ¢ €ro peain3alueit
6osee 50 % v nprMeHEHUSI MUHEPAIbHBIX YIOOPEHUIA B PSIKU U a30T-
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HOI1 BeceHHell TogKopMKHU B mo3e 30 Kr/ra mpu pa3MelleHU MTOCEBOB
TTOCJie TIOKHUBHOM KYJIBTYPBI CUAECPATOB WIIM TI0 TUTACTY MHOTOJIETHUX
TpaB;

MPY MHTEHCUBHOM TUIIe TEXHOJOTUM MJisi ToaydeHus 4,0—5,0 T/ra
Ka4eCTBEHHOTO 3¢pHA ¢ YaCTUYHOM KOMITeHCAIIe BEIHOCA TTUTATETh-
HBIX BEIIECTB YPOKaeM 3a c4eT mpuMeHeHUs N4y BECHOM B TTIOIKOPMKY
u no P4Kyy (mog ocHoBHY10 00paboTKy U Pig_;5 B psiiKu) MpU UC-
IMOJIb30BAaHUM MEP 3alUTHI paCTeHUI OT HanboJiee OMacHbIX O0JIe3He,
BpeauTeJieill U COPHSIKOB, C pean3alyeil 0MOJIOTMYECKOro ImoTeHIana
copra BbIlIe 65 %;

MPY BBICOKOM TEXHOJIOTUM UISI TIOJYIeHUST YPOXKAHOCTH 3epHa CBbI-
me 5,0 T/ra ¢ UCIONb30BAaHUEM HOBBIX BBICOKOMHTEHCHUBHBIX COPTOB,
KOMIUIEKCHOM CUCTEMBI 3alUThl PACTEHUN W KOMIIEHCALIMENW BBIHOCA
9JIEMEHTOB TMTAHUS C YPOXKaeM 3a CUeT IMIPUMEHEHUS B YUCTOM ITapy 1
non apyrue npeniiectBeHHUKU 20—30T/ra HaBo3a M MUHEPAIbHBIX
ynoopeHuii o yrucromy napy 180 NPK, a mmo npyrum mpemiecTBeHHM-
kaM — 210 NPK (cootBetcTBeHHO Ngy U Ngy IpoOHO — 10 TTOCEBA U B
TTOAKOPMKH B COOTBETCTBUH C Pe3yIbTaTaMi KOMIUIEKCHOU TUAarHOCTH-
KU TIMTaHusI pacTeHuit mo ¢oHy 60 PK mmox ocHoBHYI0 06paboTKy) ¢ pe-
ajm3alnmeil GMOIOrMYECKOro MoTeHImana copra 6omuee 85 %.

ITonoOGHBIM 00pa3oM IIpU HOPMaJIbHOM, UHTEHCUBHOM U BBICOKOM
0a30BBIX TEXHOJOTHSIX IIpelycMaTpUBAlOT IIPOM3BOACTBO COOTBET-
CcTBeHHO 2—2,5; 3,5—4 u 6ojiee 5 T/ra 3epHa 03UMOI PXU IIPU TIpUME-
HEHUM [103 yOOOpeHUli, aHaJOTUYHBIX IPUBEACHHBIM IS O3MMOI
TIIIeHUIIBI.

OKyImaeMocTh 1 KT 1. B. yIOOpeHUIT IpH TaKOM TEXHOJIOTUU COCTaB-
nset 8—10 xr 3epHa. basoBasi TexHoI0rMsI anpodUpoBaHa U BHeApeHa
Ha 1om@aau 1o 500 ThIC. ra MOCEBOB O3MMOM MINEHULIBI U O3UMOM
PXKMU.

ITpu BBEICOKMX TEXHOJIOTHUSIX a30THBIE YIOOPEHMS IO O3UMBIC KYITh-
TYpbI Yallle BCEro BHOCIT ApoOHO — 1/3 oOlieit 103kl Mo MPeAIioceB-
HYI0 00paboOTKy, a OCTaJlbHOE KOJMYECTBO B IOAKOPMKHU. JIpoOHOE
MMPpUMEHEeHNE MUHEPAJIbHOTO a30Ta YAOBJIETBOPSIET MOTPEOHOCTh pac-
TEHHUI B a30THOM IUTAHUU B TEYEHME MEPUOIA BETreTallMi U YMEHbIIIa-
€T BepOsITHOCTD nosieranus. [1pu 3ToM a3ot ynoOpeHuii 0ojiee IpogyK-
TUBHO HCIMOJIb3YeTCs Ha (OpMUpPOBaHME ypoKash BBICOKOTO KayecTBa,
CHIXAIOTCS TIOTEpH BHECEHHOTO a30Ta M OIMACHOCTD 3arpsI3HEHUST TIPH-
POIHBIX BOA HUTpaTaMU. YMepeHHOe, HO TOCTAaTOYHOE a30THOE ITHUTa-
HHE OCEHBIO, KOTHa MTPOMCXOAUT (DOPMUPOBAHNE IJIEMEHTOB IIPOIYK-
THUBHOCTH, MeET OTPOMHOE 3HAUCHHUE IIJIST ypoKasl.

A3OTHBIEC TTOMKOPMKH TIPOBOIAT C YUYETOM arpoOMeTeOPOIOTMIeCKIX
VCITIOBHMI, COCTOSTHUS O3WMBIX KYJIBTYpP M TOTPEOHOCTH pacTeHHI B
3TOM 3JIeMeHTe 110 (azaMm pa3ButHs. I KOPPEKTUPOBKU 103 HYXKHO
00413aTeJIbHO YYUTBIBaTh COCTOSIHME TTOCEBOB ITOCJIEC MEPE3UMOBKU 10
pe3yibTataM OMOJOTUYECKOTO KOHTPOJISI, CoAepXKaHe MUHEPaIbHOIO
a30Ta B ITOYBe (YTOUHEHME 03Bl IIEPBOI MOAKOPMKM) M OOIIEro MU
HUTPATHOTO a30Ta B pacTeHMX (YTOUHEHUE JH03bl BECEHHUX M JIETHUX
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MOAKOPMOK TIPU BBIXOJE B TPYOKY «IJIsI YpOKasi» U OIpeaeaeHne Lieie-
COO0OPa3HOCTU TO3AHUX MOJKOPMOK «JIJIsI KAueCTBa»).

OO0111y10 103y a30THBIX, (hOCHOPHBIX U KaTUNHBIX YIOOpPEeHUI ycTa-
HaBJIUBAIOT, UCXOJS U3 YPOBHS IUIAHUPYEMOTO ypoxKasi U HOPMaTUBOB
3aTpaT MUTATEJbHbBIX BEIleCTB yaoOpeHuid Ha (hDOpMUPOBAHUE €IUHU-
bl OpoayKuuu (Tabi. 72), a MaKCUMAaJbHYIO 103y a30Ta — C y4eTOM
9KOJIOTMYECKUX OTpaHUYECHUA.

72. HopmMaTuBbl 3aTpPaT NMUTATENbHBIX BeIECTB yI00peHuii Ha 1T 3epHa (Kr A. B.)
M MaKCHMAJIbHAsl 9KoJIorMyeckn Oe3omacHas a03a a30Ta (Np.x, Kr/ra A.B.) (M0 JaHHBIM
ITUHAO)

Lentpansubiii (Heuep- 28 22 20 140 32 25 21 110
HO3eMHOI 30HBI)
LentpanbHo-YepHoseM- 23 17 15 125 20 17 15 80

HBIA
[ToBOJIKCKMIA 18 15 9 80 23 19 16 80
Cesepo-KaBkasckuii 16 13 9 80

3amagHo-Cubupckuii — — — 21 18 15 60

B cyxocTenHbIx pailoHaxX CTpaHbl BECEHHUE MOJKOPMKMU He Bceraa
3((HEKTUBHBI, B TO BpeMsI KakK MO3AHUE TOJOXUTEIbHO BIAUSIOT Ha Ka-
yecTBO 3epHa. OIHAKO B 3TUX YCIOBUSIX MOJYyYEeHUE BHICOKOKAYECTBEH-
HOTO 3¢pHa BO3MOXHO TOJbKO MpU COATaHCMPOBAHHOM MUTAHUU a30-
TOM U (pochopom.

BnusiHve mo3gHUX MOAKOPMOK O3UMBIX 3€PHOBBIX KYJIBTYpP a30TOM
Ha coaepxaHWe Oejka M KIEWKOBUHBI B 3€pHE CWJIHHO 3aBHCHUT OT
BJIaXKHOCTH TTOYBHI B cimoe 0—20 cm. T1pu Manbix 3amacax Biaru (25 %
HB) u Ha mepeysiaxHeHHBIX TTouBax (80 % HB) mozaHioo jeTHIO0
MOAKOPMKY TPOBOAUTL He ciieayeT. [lo3mHss MoaKopMKa O3MMBIX
KYJBTYp a30ToM 3(pdeKTUBHA JUIITb HA MOJHOIIEHHBIX IO TYCTOTE I0-
ceBax C OXMIAEMON YpOXailHOCTBbIO IMIIeHUIBI 6onee 2,5—3 T/ra, a
pXu — He MeHee 2—2,5 T/ra npu oOlleil roloBOI 103 a30Ta CBBIIIE
60 kr/ra. [1pn MeHBIIENH J03¢ a30T JIydIlle UCIIOJIB30BaTh IO ITOCeBa N
MPU BeCEHHEeU MOJKOPMKE.

Haxe mpu 1poOHOM BHECEHUM TOBBIIIEHHBIX 103 a30Ta MO O03U-
Mble xj1e6a HabM0JaeTCsl CKJIOHHOCTD K ITOJIETAHUIO MOCEBOB. B aTOM
clyyae 1ieiecoodpa3HO MpUMEHEHHME peTapIaHTOB (Typ U Ap.), MOBbI-
LIAIOILIMX YCTOMYMBOCTh PACTEHUI K IIOJIETaHUIO.

7.5.2. APOBA4 NWEHWNLUA, 94MEHb N OBEC

OCHOBHbI€ TUTOLIAAN BO3JE/IBIBAHUS AP060I NUieHUYbl COCPEIOTOYCHbI
B 3aCyIIIMBBIX BOCTOUHBIX paiioHax cTtpaHbl — [loBoibkbe, Ha Ypaie, B
3amagHoit 1 BocrouHoit Cubupu. OcTajbHble IUIOLIAAM TOCEBa 3TOM
KYyJbTYphl pacrojoxeHsl B LleHTpanbHoM, Bonro-Bsitckom u LleHTpanb-
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Ho-YepHO3eMHOM 3KOHOMMYECKUX paiioHax. SpoBas mileHu1a — Bax-
HeIas IpoaoBOJILCTBEHHAS KYJIBTYPa, Ha €€ JOJTIO TIPUXOAUTCS IO TI0-
JIOBUHBI BAJIOBOTO cOOpa 3epHa B CTpaHe. B 3epHe SpoBOl MIIIEHUIIHI
MHoro 6enka (16—18 %, a B 3acylIMBLIX paiioHax cBbie 20 %), oHo
00J1amaeT BEICOKUMH MYKOMOJTBHBIMH M XJIeOOIIeKapHBIMIA KadeCTBaMM.

Sumenvy MeeT HanboJee KOPOTKUIA M3 SIPOBBIX 3¢PHOBBIX KYIbTYP
BeTCTAIlMOHHEIN TICPUOI, OTIMYACTCST HEBBICOKOI TpeOOBaTEIEHOCTHIO
K TeIUTy, €ro BhIPAIIMBAIOT Ha BCEW TeppUTOPUU CTpaHbl. OCHOBHBIE
TUTOIIAAM TIOJ TUMEHEM pa3MelleHbl Ha YepHO3EMHbBIX TTOYBaX B JIECO-
CTEIIHOM UM CTEIMHOI 30HaX, a Takxke B HeuepHo3eMHOI1 30He, rae mpu
JIOCTATOYHOM BJIAXKHOCTH CKJIAIBIBAIOTCS OJIarONPUATHBIC YCIOBUS IS
BO3MEbIBAHMS MMBOBapEHHOTO sTuMeHs1. Kak u mineHuia, Ss9MeHb He
MePEeHOCUT KMCJIIOTHOCTHU ITOYBHI, OU€Hb XOPOIIIO OT3LIBACTCSI HA U3BEC-
TKOBaHUE W yOAOOpeHUE.

Ogec oTIIMUAETCS MEHBIIEH TPeOOBATETBHOCTRIO K TEIIIY M TIIIOI0-
POIMIO TIOYBEI, YeM APYTHE SIPOBBIC 36pHOBBIC KYJIBTYPHI, Jy9IIIe TIepe-
HOCHUT KWCJIBIE TTOYBBI, YCTOMYMB K KPAaTKOBPEMEHHBIM 3aMOpPO3KaM.
EMy cBoiicTBeHHa MOBBIIIEHHAS MTOTPEOHOCTh BO BJIare, OCOOEHHO B
IepBoii moyioBrHe BereTany. OCHOBHBIE TUIOIIAAM ITOCEBOB OBCA pac-
MmojioxXkeHbl B HeyepHo3eMHOIT 30He M OoJiee YBIaXKHEHHBIX paiioHaX
IMoBomxbs, Ypana u Cubupu.

BriHOC muTarenbHbIX BeliecTB (cooTBeTcTBeHHO N, P,Os5 u K,0)
COCTaBJISIET B CPEAHEM ITPU YPOXKANHOCTU SIPOBOIA TILIEHULIBI 3—3,5 T/Ta
140, 50 u 75 kr, ypoxaiiHoctu stuMeHs 3,5—4 t/ra — 110, 40 u 80 kT,
ypoxaitHocTu oBca 2,5 T/ra — 80, 35 u 80 k.

[Nornomenre MUTATEIBHBIX 3JIEMEHTOB Y SIPOBBIX 3¢pPHOBBIX KYIThb-
Typ 3aKaHYMBAEeTCS B OCHOBHOM K (pa3e KojoueHue — 1upeTeHue. OHu
AMEIOT GoJiee KOPOTKUIA, YeM O3MMEIC 3¢PHOBEIC, BETeTAIIMOHHBIN TTe-
pUOMI M, CIeIOBAaTEIbHO, OTIIMIAIOTCSI BHICOKON MHTEHCHBHOCTEBIO TT0-
TpeOJIeHUs] BJIEMEHTOB MUHEPpaJIbHOro NUuTaHus (Tabi. 73).

73. TorpebJenue APOBbIMA 3€PHOBBIMU KYJbTYPAMH OCHOBHBIX 3/J/€MEHTOB NUTAHMA,
% 0T MaKCHMMAJILHOTO

Konomenue 71 68 88 71 56 73 51 36 54
IIBeTeHue 97 100 100 96 74 100 82 71 100
INonnas crienocts 90 93 67 100 100 64 100 100 88

B mroBBIIIeHNN ypoxXKast SIpOBBIX 3¢6pHOBBIX KyJIBTYp Ha TmouyBax He-
YEePHO3EMHOM U JIECOCTEITHOM 30H a30Ty MPUHAMIEKUT BeAyIIas POJb.
Ha BhlleoueHHBIX YepHO3eMax 3aypanbsi 1 Bocrounoit Cubupu, Ha
CephIX JIECHBIX TTouBax 3amnagHoit 1 BocrouHoit CuOMpu BaxkHOE 3HA-
YyeHUe Hapsay ¢ a30ToM UMeIT ¢ocdopHbie ynoopeHus. Ha yepHo3e-
Max CTEITHOI 30HBI 1 B I0OTO-BOCTOYHBIX paiiOHaX, a TakKe Ha KalllTa-
HOBBIX MOYBAX M I0KHBIX YePHO3EMaX MEPBOOUEPENHOE 3HAUCHUE NME-
10T pochopHBIE YIOOPEHUS.
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B HeuepHo3eMHOIi 30HE MPEAIIeCTBEHHUKM SIPOBOM MIIEHUIIBI, S9-
MEHSI U OBCa OOBIYHO O3MMBbIE WM MpOTMAIlHble KYJbTYphl, YI0OPEH-
Hble HaBO30M. HaB03 MOXXHO BHOCUTb HENIOCPEACTBEHHO MO SPOBYIO
MIIEHUIY, WAYLIYIO M0 YMCThIM IapaM B CUOMPU M FOTO-BOCTOUYHBIX
pailoHax €BpOIIEMCKOMN YaCTU CTPAHBI.

ITpu BhIpaliMBaHUU SIPOBBIX TOCJIe KapTodessi, caxapHOi CBEKJIbI,
3€PHOBBIX U JIPYTUX MO3AHOYOUpPAEeMbIX KYJbTYp MOTPeOHOCTh B Y100~
PEHMSIX, OCOOEHHO a30THBIX, BCETIa HECKOJBKO BBIIIE, YeM ITOCHIE pa-
HOYOMpaeMbIX MPEIIIeCTBEHHUKOB. Ha 1epHOBO-ITOA30IMCTHIX TTOYBAX
TS TIOJTYYEHUST BHICOKOTO YpOsKasl IPOBBIX 36pHOBBIX KYJIBTYP HE00X0-
JIMMO IIOJIHOE MUHepajabHoe yaobpeHue. IIpu moceBe SIpOBBIX 3€pHO-
BBIX ITOCJIE MHOTOJIETHUX OOOOBBLIX TpaB U 3€pHOBBIX 0000BEIX B He-
YepHO3eMHOI 30HE M IO YMCTHIM IapaM B 3aCyIUIMBBIX pailoHax ITo-
TPEeOHOCTb B @30THBIX YIOOPEHUSIX CHUXKAETCSI.

A30THBIE yIoOpeHMsI BHOCST OOBIYHO MO, ITPEAIIOCEBHYIO 00padboT-
Ky 1ouBbl. [TuTaHue SIpOBBIX 36PHOBBIX KYJBTYP (pochopoM U Kanuem
JIydilie BCero obecrieumBaeTcsl Mpu ITyOOKOM 3aie/Ke yIoOpeHUd Mo
3510J1eBY10 00pPaObOTKY MOYBHI B COYETAHUHU C MPUMEHEHHEM HEeOOJIbIINX
no3 cynepdocdara uiau ammodoca (8—10 kr P,Os Ha 1r1a) B psaaku
nipu 1toceBe. I1pu Gonbireit no3e docdopa (20 kr P,Os5) 3aTtpaThl doc-
¢opa Ha 1 T mprbaBKM 3epHA BO3PaACTalOT, a OKYIIaeMOCTh BHECEHHOIO
dochopa npubaBKOil ypoxKas, KakK IpPaBUIO, CUJIbHO CHIXAeTCs
(Tabu. 74).

74. D¢ eKTHBHOCTH PSIIKOBOrO0 BHECEHHS TPaHYJIMPOBAHHOrO cynepdocdara
nox spoByio mmennny (mo nanabiMm BHUIITUXUM)

Poccuiickas ®eneparus 10* 0,16 63 16
20%* 0,21 91 11

IToBomkcKuMit 20 0,22 71 11
Ypanbckuii 20 0,22 91 11
3anangHo-CHOUPCKUIA: 10 0,15 67 15
20 0,23 87 12

JIecoCcTeIHasi 10 0,21 50 21

20 0,27 74 14

cTemnHast 10 0,10 91 10

20 0,19 100 10

BocTouHo-Cubupckuii: 10 0,17 55 17
20 0,25 80 13

JIecoCTeIHast 10 0,15 59 15
cTemnHast 10 0,21 48 21

20 0,25 80 13

* 96 omnbITOB, ** 185 OMBITOB.

ITpuMepHBIe 1036l MUHEPAIBHBIX YIOOPEHUI O SIPOBBIE KOJOCO-
BbI€ KYJbTYPHl B Pa3IMYHBIX paiiloHaX CTpaHbl MPUBEACHBI B TaOIMIIAX

bl

294



0¢
S8

99

S9

S8

¢8

001
S6

i4!
0l

Il

Ic

or
61
61

9¢
S1

4!

Sl

S¢

91

€C
1T

9¢
194

81

81

8¢

IC

9¢
1€

08
197
08

0¢
0L
06

08
0L
0¢
0L
001

91
i4!
14!

€l
14!
Sl

4!
4!
0l
€l
6l

0¢
91
81

Ll
Ll
0¢

81
L1
€l
4!
0¢

¥C
(44
9¢

1T
€C
LT

8¢
0¢
Sl
81
0¢

SL
09
SL

0¢
0L
08

06
S9
08
06
(8!

4!
4!
14!

11
€l
0¢

81
91
4!
91
81

0¢
6l
81

91
0¢
Ic

194
0¢
Ll
L1
81

Y4
144
194

0¢
14
LT

9¢
LT
0¢
0¢
8¢

WIIHhOLOO9oHALR]
BBHIIOLO
BBHIIQLO0I
UM0dNQU)-OHhOLOOY
BBHIIOL)
BBHILIALO0I
BRAOJAIr00210
UmI0duou)-OHIeLIRE
umoared £
yiosegey[-0dedo)
UMOXIr0d0] |
MIIHWOEOHJO | -OHIIrRd LHAT
BHOE BBHWOeOHdOhOH

(OVHUII Wi9HHEY om) ‘4 ¥ vi1/m ‘(**™\]) BLOEE I9E0L JITHOBLIOEIQ UNIIh
-HIOIr0ME JIIHIIBAMOINEIW U g *¥ 1 ‘dArardy xggoxere xi980ds eHdIE L | eH HMHIdQOTA 4L09M9d XI9HAIdLeLHI Ledies MauLewdoy S/

295



Bricokuit apekT oT ynoOpeHuid, IIpuMeHsIeMbIX MO SIPOBBIE 3€p-
HOBbIE KYJbTYpbl, HabI0gaeTcsl B HeuepHO3eMHOI 30HE, B CEBEpPHOM
yacTh YepHO3eMHOI 30HBI U B YCJIOBUSIX opoliiaeMoro 3emienenuvs. Ha
I0Te U 10ro-BOCTOKE CTpaHbl 3(D(MEeKTUBHOCTh YIOOPEHUI 13-3a HElO-
CTaTKa BJIaTM CHUXAETCs, 3[AeCh 0CO0O€ 3HAYeHHE MMEET BHECEHUE
docdopa, B nepByto ouepeap Mpu MoceBe.

IIpu nepeHeceHMM 4YacTU a30Ta B MOJKOPMKHM SIPOBBIX 3€PHOBBIX
KYJIbTYp 3P (PEKTUBHOCTD MTOBEPXHOCTHO BHECEHHBIX YIOOPEHU CUIIb-
HO 3aBHCHUT OT YBJIaXHEHUs. PaHHSS MOIKOpMKa a30THBIMU yooOpe-
HUSIMU 1ieecoo0pa3Ha MpUu OpOIIeHUM (C TEepBBIM ITOJMBOM), KOTIa
MIPUMEHSIOT 0oJiee BBICOKME IO3bl yaoOpeHMiA. [JIsl MOBbIIIEHUS OeJl-
KOBOCTH 3€pHa MIIEHUIILI U YAYYIIEHUS] €r0 TeXHOJOTMIECKUX U XJIe-
OomeKapHbIX KAYeCTB MOXKHO IMPUMEHSTH MO3IHIOI MOIKOPMKY IOCTIe
LIBETEHUSI a30THBIMU YIOOPEHUSIMU, MPEXIE BCETr0 MOYEBUHOW WM
KAC.

ITpu BeIpanvBaHUU SIPOBOM MILEHUIIBI, (DYPAXKHOTO STYMEHSI 1 OBca
M0 MHTEHCUBHBIM TEXHOJIOTHUSIM OOIIYI0 MOTPEOHOCTh B yAOOPEHUSIX
Ha TUIAHUPYEMYIO YPOXKAMHOCTh OIpPEAesIIoOT Ha OCHOBE HOPMAaTUBOB
(Tabu. 75), padpabaTbiBaeéMbIX 30HaAJIbHBIMU HAYYHBIMU YUPEKIACHUSI-
MM, C YUYETOM arpoOXMMHUYECKHX CBOMCTB IOYBHI, a 1I€JIeCO00Pa3HOCTh
MPOBEIACHMUSI M J03bl a30THBIX ITOAKOPMOK — IO pe3ybTaTaM KOMII-
JIEKCHOM TMarHOCTUKM MUTAaHUs pacTeHuid. I1pu BeIpaliiBaHUU ITUBO-
BapEeHHOTO STYMEHS IJIS ITOJTyYeHHUsI OOJIBIIETO COAepKaHUsI KpaxMasa B
3epHe MPUMEHSIOT YMEepPEeHHBIE H03bI a30Ta.

ViobpeHue npu HOpMaJabHOM, MHTEHCUBHOM 1 BHICOKOM THUIIaX 0a-
30BOI TEXHOJIOTMM TMPOU3BOACTBA 3€pHA SIPOBBIX 3E€PHOBBIX KYJBTYP
IUISL JIECOCTENTHOM 30HBI C peain3aliueid OMOJ0TUYECKOro MOoTeHIMana
copra cooTBeTcTBeHHO Ooiee 40; 65 u 85 % ¢ oTmadeir oT ynoopeHuUi
8—10 xr 3epHa Ha 1 KT 1I. B. BKJIFOYAET UCMOJIb30BaHUE CAEAYIONIUX 103
(MuHepaJibHbIE YIOOpEeHMSs, a OpraHUYeCKre HelleJaeco00pa3HbI):

MPU HOPMAJIBHOW TEXHOJOTUM TOJBKO N3q MO MPEeanoCeBHYIO 00-
pabotky u B psaaku Py B ¢popMme cynepdocdara uim ammodoca;

MPU UHTEHCUBHOM TexHoJorunu — NgoP4oKgg, a30T oa npennoces-
HyI0 00paboTKy U Py B psaku, ocTaibHble ochOpHbIE U KaTWTHbIE
yn00peHMsI — I10Ji OCHOBHYIO 00pabOTKY, IPUMEHSIOT TaKxKe MEpPHI 110
3allUTEe pACTCHUIA,

MPU BBICOKOM TeXHOJIOTUU — Ngo_goP40Kgg, Ngo MUCTTONB3YIOT TTOCIE
3epHOOO000BBIX U MHOTOJIETHUX TPaB, a Ny, MOCJe MPOMAIIHbIX U 3ep-
HOBBIX MPEIIeCTBEHHUKOB; (pochopHO-KaauiiHbIe Y10OpEeHUsI BHOCST
MO, OCHOBHYI0O 00pabOTKy, MPeayCMaTpUBAIOT TaKXkKe KOMILIEKCHYIO
3alIUTY PaCTCHUM.

VYpoxaltHOCTb 3epHa MPU HOPMAJIbHOM TEXHOJIOTUM BO3EJbIBAHUS
2—2,51/ra, Ipy UHTEeHCUBHON — 3,5—4 T/Ta SIpOBOro SUMEHS U 3—
3,5 1/ra sIpoBOIi MIIIEHUIIBI U OBCA, MPU BHICOKON TEXHOJIOTMU B YCJIO-
BUSIX JIeCOCTeTHO# 30HbI HeuepHo3eMmbss — 4,5—5 T/ra IpoBOro siume-
HS 1 4—4,5 T/Ta s1poBoit nieHUIbl 1 oBca. OToaya ot ynoOpeHuit 8—
10 xr 3epHa Ha 1 KT 1. B.
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JI7151 TIOBBIIIIEHUST YpOXKaeB U 00eCIeUeHHsT YCTOMUMBOTO TTPOU3BOMI-
CTBa BRICOKOKAYECTBEHHOTO 3¢pHA SPOBOIi MIIICHUIIEI B CTEITHOM 1 CYXO-
crenHo# 30Hax (Ha Ypane, B [ToBomkbe, Crubupn) 3Ty KynbTypy BO3/e-
JIBIBAIOT TI0 MHTEHCUBHOM TEXHOJIOTHH, pa3Meliast TI0 YMUCTBIM TTapaM U
BO BTOpPOM TTOJIE TIOC/IE MTapa. B TapoBBIX ITOMSX TIPUMEHSIIOT TT0YBO3a-
IIATHBIE M BjiarocOeperaioniye oO0pabOTKM TOYBEI, 3alpaBKy OpraHU-
YeCKMMHU M MUHEPAIEHBIMH, TIpeXIe Bcero (ocOopHBIMU, YIOOPEHMS-
MM, TIPOBOST MHTETPHUPOBAHHYIO 3allIUTY PACTEHMI OT COPHSIKOB, 0O-
Je3Held W BpeauTesaeil. TexHosorus mpemycMaTpuBaeT MOJIydeHHE Ha
borape CTaOMJIBHOTO YpOKasl CUJILHOIO U LIEHHOTro 3epHa — 2—2,2 T/Ta
0 YUCTBIM mapam U 1,5—1,8 T/ra 1Mo ApyrMM MpeaiiecTBEHHUKAM.
ITpumepHBIe 1036 YIOOpEeHMi TTpUBEAEHBI B TabauLe 76.

76. IlpumepHbie 103bI MHHEPATIBHBIX YAOOPEHHil MO SPOBYIO MIICHHILY, BO3EJIbIBAEMYIO
110 MHTEHCHBHO# TEXHOJIOTHH, KI/Ta

Ilo wucmomy napy

CrenHast 30Ha:

IToBomxbe 50—60 — 40—50 — 10
Ypan 50—70 — 30—40 10—20 10
Cubupb 70—90 — 50—60 10—20 10
CyxocTeltHasl 30Ha:
IToBomXBE 40—50 — 30—40 — 10
Ypan 30—40 — 20—30 — 10
Cubupsn 50—60 — 40—50 — 10
Bmopas kyavmypa nocae napa
CrenHast 30Ha:
IToBomxBE 50—60 20—30 20—30 — 10
VYpan 80—110 30—40 30—40 10—20 10
Cubupsn 90—120 30—40 30—40 20—30 10
CyxocTelHasl 30Ha:
[ToBoXBE 50—70 20—30 20—30 — 10
Ypan 50—70 10—20 30—40 — 10
Cubupsn 60—80 20—30 30—40 10—20 10

ITpuMeHUTETHbHO K KOHKPETHBIM YCJIOBUSIM 03Bl YIOOpEeHUIA ycTa-
HaBJIMBAIOT C YYETOM arpOXUMMUYECKUX CBOICTB MOYBHI, IIJIAHUPYEMOIL
YpOXXAHOCTH U 3araca MpoAyKTUBHOM Biaarn B mouBe. MochopHble (a
IIpY HEOOXOAMMOCTH W KaJUHEIC) yIOOpEeHMST BHOCIT MO OCHOBHYIO
00paboTKy MOYBHI, a MPU ITOCEBE B PSIAKUA 00S3aTE€IbHO ITPUMEHSIOT
cynepdocdar unu ammodoc u3 pacuera 10 kr P,O5 Ha 1 ra. JIns mo-
BBIIIIEHUSI KayecTBa 3epHA IO pe3yJbTaTaM IpeABapUTENILHONM JTUCTO-
BO#l TMArHOCTUKU PAaCTeHUI MPOBOIIT HEKOPHEBYIO MMOJKOPMKY SIPO-
BOJi IMIIIEHUIIBI a30TOM B ITEPUOJ, LIBETEHMs — Hayajla HaJIMBa 3epHa.
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7.5.3. KPYNSAHDIE KYJIbTYPbI

IIpoco cpaBHUTENILHO TpeOOBATEIbHO K YPOBHIO IIOJOPOAUS TTOYB
7 OTJIMYAETCS OT KOJIOCOBBIX 3¢pPHOBBIX KYJILTYP ITOBBIIICHHON 3acy-
XOYCTOMYUBOCTBI0. OCHOBHBIC TUIOIIANM €TI0 MMOCEBOB PACITOIOXKEHBI
B CTEITHOI 30HE U I0XHOU (Y€pHO3E€MHOIM) YaCTH JIECOCTEITHOM 30HHI.
Ha 1 T 3epHa 1 COOTBETCTBYIOIIEE KOJIMYECTBO OCTAJILHOM pacTUTEIb-
Hoi1 Macchl Tipoco notpeoset (kr): 30—35 N, 10—13 P,Os5u 30—35
K,0. HaubGonblyio J0110 MUTATEIbHBIX BELIECTB IIPOCO MOTpPedIsieT
3a OTHOCUTENIbHO KOopoTkuii (40—50 gHeli) mepuon OT KYILIeHUS 0
HajMBa 3epHa.

Ha 1o3XHBIX YepHO3eMaX 1 KaIlITAHOBEIX ITOYBAX CTEITHOM 30HEI TIEP-
BoodepeaHOe 3HaueHUe nmMmeloT pocdopHble ynoopeHus. Becema a¢-
(eKTUBHO BHECEHME B PSAKU HeOoJsbIIMX 103 cynepdocdara (10 kr
P,0s). [etictBue ynoOpeHuil Ha ypoXXailHOCTb Mpoca B 3aCyILIMBBIX
YCJIOBUSIX BO3pacTaeT Mpy OPOLIEHUH, B 3TOM cliyyae 3(P(PeKTUBHO CO-
yeTtaHWe a3zoTa U ocgopa. Ha cephIx JeCHBIX II0YBaX, BBIIIEIOYEH-
HBIX, OITOA30JICHHBIX M OOBIKHOBEHHBIX YepHO3eMax IIeJecoo0pa3Ho
MIpYMeHEeHHEe ITOJHOT0 MUHEPaIbHOTO yaoopeHus. IIpoco xopoio uc-
MOJIb3YET MOCeAeiCTBIE BHECEHHBIX IO MPEIIIECTBYIONIYIO KYIbTY-
Py OpraHUYECKHX U MUHEPAJIbHBIX YIOOPEHUIA.

Ipeuuxa Ha 171 3epHa motpedaser 45—55kr N, 20—35kr P,Os5 u
100—120 kr K,O. OHa meHee TpeboBaTeIbHA, YeM IPYTre KYJbTYphl, K
IUIOAOPOAMIO TIOUBHI Tpekae Bcero Osiarogapst Jydileil CIoCOOHOCTU
ycBamBaTh (ochop M Kaauii M3 TPYTHONOCTYITHBIX coeauHeHuit. [1o-
5TOMY TpeuYrxa TIPHU BBEIPAIIMBAHUM Ha XOPOIIO OKYJIBTYPEHHBIX II0O-
YyBax cjlabee pearupyeT Ha BHeCEHME yI0OpeHUIi, HO BeCbhMa OT3bIBUM-
Ba Ha OeTHBIX IMOYBax. I peurxa XopoIo yaaeTcsl B eBpOIeiicKoit yacTu
CTpaHBbl Ha CEephIX JIECHBIX MOYBAX, OMOA30JCHHBIX U BBIIIEIOUYEHHBIX
yepHO3eMax. 31eCh, KaK M Ha TUIINYHBIX M OOBIKHOBEHHBIX YEPHO3€e-
Max, 0OBIYHO MPUMEHSIOT MOJIHOE MUHEPAIbHOE YIOOpeHe, HO BeIy-
Iasi poJjib NPUHAIJIECKUT couyeTaHMIO a3zoTra U (¢ocdopa. KanuiitHbie
ynobpeHus 3(ppeKTUBHBI TOILKO HA UX (DOHE, 0COOEHHO Ha 0oJiee Jer-
Kux TmoyBaxX. CiocoObI BHECEHUS YIOOPEHMI Te XKe, YTO W IS IPYTUX
SAPOBBIX KyABTYp. [1oa rpeunxy B OCHOBHOE YIOOpEHHME MOXHO TIpUMe-
HATHh POCHOPUTHYIO MYKY Jake Ha CJIaOOKMCIIBIX IMOYBAX.

I'peurixa Xopol110 OT3BIBACTCS HA PSIAKOBOE MIPUMEHEHUE cyTepghoc-
¢dara (10—15 kr P,O5 Ha 1 ra), ocrajibHOe KoJauuecTBO (pocdopa U Ka-
JINMAHBIE yIOOpeHUs clieayeT 3ajelibiBaThb MOJ OCHOBHYIO 00pabOTKY
IOYBHI, a a30THbIE — IIOJ, IIpeanoceBHYI0. PsukoBoe BHeceHUe hocdo-
pa MOBBIIIAET YCTOMYMBOCTh BCXOAOB IPEUMXU K MTO3AHEBECEHHUM 3a-
MOpO3KaM 1 obecreuynBaeT MpudaBKy ypoxas 3epHa 0,15—0,25 1/ra.

[TpuMmepHBIe 10361 yIOOPEHUI MO KPYIISIHbIE KYJIbTYPhl YKa3aHbI B
tabmuuax 58, 59. J1o3bl ynoOpeHMit Ha TUIAaHWPYEMBII yposKai Ipu UH-
TEHCUBHBIX TEXHOJIOTUSIX BO3IE/IBIBAHUS SIPOBBIX 3€PHOBBLIX KYJIBTYP
MOXHO paccuMTaTh IO HOpMaTuBaM 3aTpaT yaoOpeHuit Ha 1T 3epHa
(Tabn. 77).
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77. HopmaTuBbl 3aTpaT NMTATE/IbHBIX BelECTB yA0OpeHuii Ha 1 T 3epHa rpeynxM, Kr 1. B.
(mo manneiM IITMHAO)

HeuepHo3eMHast 30Ha 68 29 25 14
LleHTpanbHbIA: 77 32 29 16
JIECOJIyroBast 78 36 22 20
JIecocTeImHast 75 31 30 14
Bouiro-Bsitckuii: 77 30 25 22
JIecoJTyroBast 74 31 22 21
JIeCoCTenmHast 86 29 3] 26
LenTtpanbHo-YepHOo3eMHBII 62 26 18 18
IMoBoyxcKuit 65 26 27 12
Ypanbckuii 36 16 17 3
3anagHo-Cubupckuit 66 25 19 22

BazoBast TexHONOTHS U TUITMYHOM JIECOCTEITHOM 30HBI TTPOM3BOI-
CTBa 3epHa KPYISHBIX KYyJAbTYp MPU HOPMAILHOM M MHTEHCMBHOM THUIIAX
MpemrycMaTpUBaeT peai3alivio OMOJIOrMIeCcKOro MoTeHIIMaua copTa Impo-
ca cootBeTcTBeHHO BhIite 40 1 60 % (ypoxkaitHOCTb 3epHa 1,2—1,5 n 2—
2,5t1/ra) u rpeuuxu 6onee 45 u 65 % (ypoxaitHocTh 3epHa 0,8—1,2 u
1,5—2,0 1/ra), a BEICOKas TEXHOJIOTUS MIPOU3BOJICTBA 3€pHA IIpoca — pea-
JIM3alMI0 TOTeHIMada copra Gonee 80 % u ypoxkaitHOCTh 2,5—3 T/ra.
Bitok muTanms pacTeHUI TP HOPMATBHOM TEXHOJIOTHH TIpeIyCMaTpHUBa-
eT BHeceHHe Ny oI TIPEATIoceBHYIO 00paboTKy 1 Ky 1101 OCHOBHYIO, Ha
TTOYBax ¢ comepkaHreM TOABIDKHOTO (hocdopa HIKE CPEHETO 1Ie/Ieco-
00pa3HO BHeceHUe B psIKU Py BomopacTBopuMbBIX (hocdopcomepKarimx
ymobpenuit — cynepdocdara mam ammodoca. IIpyn mHTeHCMBHOM TEXHO-
JIOTUM MOJ, MPOCO U IPEYUXy NPUMEHSIOT Ny MO MPEANOCEBHYIO 00pa-
00TKY B coueTaHuM ¢ Py Kyg_¢o 1101 OCHOBHY10 00paboTKy. I1pu BbIicO-
KO TEXHOJIOTMIM BO3ICIBIBAHUS TIPOCa IMOAOOHBIM 00pa3oM MPUMEHSIOT
NeoPeoKego. Opranundeckue ynoOpeHUs MOA 3TH KyJIbTYphl HELEIeC000-
pa3Hbl. OKynaeMocTh 1 KT 1. B. MUHEpaJIbHBIX YIOOpESHMII NOKHA CO-
CTaBJISATh 8 KT 3epHa Tpoca 1 10 KT 3epHa rpeumnxu.

7.5.4. KYKYPY3A

Kykypy3y B Haileil cTpaHe BbIpAIlIMBalOT KaK KOPMOBYIO U 3€PHO-
BYIO KyJabTypy. Ilpu Bo3menapiBaHMU Ha 3epHO 0€3 OpOIIEHUS B JeCO-
CTEITHOM M CTEMHOM 30HaX KYKypy3a MOXKET JaBaTh 6—7, a IpU OpoIile-
Huu 10 1T/ra u 6osee. BEIHOC 371eMEHTOB MUTAHUS Ha 1 T 3epHA Yy KYKY-
py3bl OJU30K K IPYrUM 3epHOBBIM KyabTypaMm (25—30kr N, §—12 —
P,0O5 u 22—27 xr K,0). O61ue pasMepbl NOTpeOIeHUS TUTATEIbHbBIX
BEIIIeCTB KYKYpy30if MOTYT OBITh JaXke BBIIIIE, YeM C XOPOIIMMHU ypoxKa-
sSIMM KOpHe- U KIyOHeronoB. Tak, npu ypoxae 3epHa 10 T/ra B ycio-
BUSIX opollieHUs BbIHOC cocTabiisieT 6ojee 250 kr N, 100 — P,Os u
360 kr K,0O, a mipu ypoxkae 3eneHoit Maccel 50—60 T/Ta — 150—180 kT
N, 50—60 — P,O5 m 150—200 xr K,O.
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Kykypysa odeHb TpeboBaTeIbHA K MOYBEHHOMY ILTomoponuio. OHa
He MEePEeHOCUT KUCIBIX MOYB, U 0e3 UX M3BECTKOBAHUS JaXe MPU BHE-
CeHUM BBICOKMX JI03 OPraHWYECKUX U MUHEPaIbHBIX YIO0OpeHU
HeJIb3$s1 paCCUMTHIBATh HAa XOPOIMM ypoxkaii 3Toi KyabTyphl. Kykypysa
noTpedJIsieT MUTaTeIbHbIC BellleCTBa B TeUeHUEe BCEro rnepuojaa Berera-
LIMU, BIUJIOTh JO HACTYIUIEHUSI BOCKOBOM CIENOCTH 3epHa. OmHako
Hau0oJilee MHTEHCUBHOE UX MOMIOIIEHUEe HAOI0AaeTCsl B epro Obic-
TPOTO POCTA 32 CPABHUTEJIBHO KOPOTKMI IMPOMEXYTOK BPEMEHU — OT
BBIMETHIBAHUSI METEJIOK JI0 IIBeTeHUs (TabJ. 78).

78. HakomieHue Cyxoro BemecTBa u moTpedJjeHrne OCHOBHBIX 3JIEMEHTOB MUTAHUS
KYKYPY30ii, % OT MaKCHMAaJIbHOrO

4—5 nmucTbeB 0,1 0,3 0,2 0,2
9—10 nucTteeB 1,2 4,2 2,5 4,4
Merenku 24 44 33 69
lIBeTeHMe 35 61 61 79
MojioyHasi CIeJIoCTh 80 89 88 95
BockoBas crieaocTb 100 100 94 100
IMonHas cnenocth 94 93 100 82

s mosrydyeHusT BBICOKOTO yposkasi KyKypy3bl pelaloiiee 3HaueHue
MMeeT MPUMEHEHUE OPraHMYeCKMX M MUHEPaJbHBIX YIOOpeHMI (CM.
tabs. 58—60, 81, 82, 91), a B HeuepHO3eMHOI1 30He — IIpeIBapUTEIIb-
HO€ M3BECTKOBaHWE KUCJIbIX MOYB.

Kykypy3a oueHb OT3bIBUMBA HAa BHECEHME HAaBO3a U APYTUX OpraHu-
YeCcKUX yanoopeHuii. [1o MHOTOJIETHUM OITBITHBIM JaHHBIM, TIPUMEHEHTE
HaBo3a (40—60 T/ra) TTOBBIIIAET YPOKAWHOCTD 3¢pHA KYKYpPY3bl Ha Jep-
HOBO-TIOJ30JIMCTBIX M CEPbIX JIECHBIX IOYBaxX JIECOCTEITHOM 30HbI Ha
0,8—1 1/ra, Ha mouBax lleHTpanbHo-YepHo3eMHOIT 30HB Poccuu — Ha
0,5—0,6 T/ra, B crenHoii 30He — Ha 0,3—0,5 1/ra. C yBenMueHreM J03bI
HaBO3a ypoxkail KyKypy3bl BO3pacTaeT, 0COOEHHO TP BhIpalllMBAaHUU HA
CUJIOC Ha MEHee TUIOMOPOAHBIX ITouBax HeuepHo3eMHOI 30HbI.

B aTux ycnoBusx 1eaecoo0pa3HO BO3AE/IbIBAaHNE KYKYPY3bl B MpU-
depMcKuX CeBOOOOPOTaX, a TAaKXKe Ha IOCTOSIHHBIX Y4acTKaX IpU CHUC-
TeMaTUYeCKOM BHECEHMU BBICOKMX 103 HaBO3a U MUHEPaJbHbIX YI100-
peHUi1 B couyeTaHuM C u3BecTKoBaHueM. COBMeCTHOE MPUMEHEeHe Ha-
BO3a U MUHEpaJbHBIX YI00peHUil obecrieuyrBaeT MojaydyeHne XOpOoILInX
ypoxXaeB KyKypy3bl MpU MEHBIIMX [103aX OPraHUYeCKOro ymaoOpeHUs.
ITpu BeIpaniMBaHuU KyKypy3bl Ha IUIOJOPOIHBIX MOYBAX ITOCE XOPO-
110 YHABOXEHHBIX TMPeAlIeCTBEHHUKOB MOXHO OTpaHUYUTHCS BHEce-
HHUEM TIOIl Hee TOJIbKO MUHEPAJIbHBIX YIOOPEeHUIA.

B coctaBe nmosHOro MUHEpPaabHOIO YIOOPEeHUSI Ha IePHOBO-II0A30-
JIUCTBIX U CEPBIX JIECHBIX MTOYBAX, BHIIIEJIOYESHHBIX YepHO3eMax Haubo-
Jiee 3¢ heKTUBHBI a30THBIE ynoOpeHuss. Ha 0ObIKHOBEHHBIX, TUITMYHBIX
U1 KapOOHATHBIX YepHO3eMaxX HauOOoJIbIIMe NIPpUOaBKM 3epHA MOIY4YaloT
oT BHeceHUs1 pochopHBIX yooopeHuil (M couetaHus ¢ocdopa U a3o-
Ta), KAJTUKHbBIE YIOOPEHMST Ha 3TUX TTOYBAX YaCTO OKa3bIBAIOT MOJIOXKM -
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TellbHOE JeiicTBUe. Ha opollraeMbIX IMoceBax KyKypy3bl 0Ta U I0r0-BOC-
TOKa, 0COOEHHO Ha KaIllTAHOBBIX TToYBaxX [10BOIIKbS, BO3pacTacT poJib
aszora Ha ¢oHe (ocdopa, a TpUMEHEHHE Kalus IIejIecooOpa3HO Ha
¢oHe BBICOKMX 103 a30THO-(hOC(hHOPHBIX YA0OpEeHUIA.

HaBo3s, ¢ocdopHble 1 KanuiiHble yIOOpeHUsT ClIeAyeT BHOCHUTH ITOJI
351071€ByI0 00pabOTKY MOYBHI (MM Tlepenamky 3s0u B HeuepHozemHOM
30HE). A30THBIC YIOOPEHUS JIydllle TTPUMEHSATh BECHOM IO TIPEIITOCEB-
HyI0 00pabOTKy nouBkl. PoJib a30Ta CUILHO BO3pacTaeT IIpU BbIpallllBa-
HUU KYKYpY3bl KaK KOPMOBOI KYJIbTyphl, OCOOCHHO KOrJa IpH 3arylieH-
HOM TIOCeBe MPEAIoJIaraeTcsl paHHee UCIOJIb30BaHUE 3eJICHOI MAacChl.

Kykypy3a oueHb MeIJICHHO pacTeT B IIEPBLIiA MeCS1I IOCJIe BCXOA0B U
MOMIOIIAET OrpPaHUYEHHOE KOJIMYECTBO 3JIEMEHTOB NuUTaHUsA. OmTHAKO
HEIOCTAaTOK JIOCTYITHBIX IMUTATeJIbHBIX BEILIECTB B 3TOT MEPUOI, OCOOEH-
HO ¢ocdopa, OTpULATETHLHO CKa3bIBacTCI Ha JANbHEHIIIEM pa3BUTHH
pacTeHWI, CHIDKAeT MCITONh30BAaHWE TUTATEIbHBIX 3JIEMEHTOB M3 OC-
HOBHOTO yAOOPEHMS U TTOYBHIL. JIJ1sT 0OecIIeueHrs IIPOPOCTKOB KYKYPY3hI
JIETKOIOCTYITHEIMUA TIUTATEeJILHBIMI BEIIeCTBAMM HEOOXOIMMBI HEeOOIThb-
1IMe 103bl yaoopeHuii mpu mnocese. [Ipu 3ToM ocobeHHO 3(h¢HEKTUBHO
MECTHOE BHECEeHHEe B rHesia HeOoJblIon 1036l pocdopa (5—7 kr P,Os
Ha lra) B Bume TpaHyJUpOBaHHOro cyrepdocdara unmmu ammodoca.
Yno6peHust cieayeT BHOCUTh OTAENIBHO OT CeMSIH — Ha 4—35 ¢M B CTOPO-
HBI ¥ Ha 2—3 CM HMXKe CeMSIH, YTOObI M30eXKaTh BPeIHOTO AeHCTBUSI BbI-
COKOI KOHIIEHTpAlMU MIOYBEHHOTIO PacTBOpAa Ha MPOPOCTKU KYKYPY3Hl.

s obecnieyeHUs KyKypy3bl 2JIEeMEHTAMU MMUTAHUS B IIEPUOJ HAU-
6oJiee MHTEHCUBHOTO POCTa B YCIOBUSAX JOCTATOYHOTO YBJIAXXKHEHUS
IIpY OPOIIECHUHU B JOMOJHEHNE K OCHOBHOMY YIOOPEHUIO MOXHO TIPO-
BECTH ITOAKOPMKHM a30TOM. 3a BereTallMOHHBIN Iepro MPOoBOAsAT 1—2
noakopMku 1o 20—30 kr 1. B. Ha 1 ra. B mogkopMKy ynoOpeHUsT BHO-
CAT KyJbTUBAaTOPaMM-PACTCHUETTUTATEIIMU C 3aJe/IKON Ha TIyOUHY
8—10 cM BO BIaxXHBIN cJ10i TTOYBEI. Heo0XxoaMo MOMHUTE, 4TO IIepe-
HeceHue B IMOAKOPMKY (PoC(OpHBIX (M KaJUHHBIX 32 MCKIIOYEHUEM
JIETKMX MTOYB) YIOOpEeHU CHIXKaeT MX 3(P(PEeKTUBHOCTh, OCOOEHHO MpU
HeJoCcTaTKe BJIaru B mouBe. PoJib OCHOBHOTO ynoOpeHUsT BO3pacTaeT B
YCIIOBUSIX BO3IEJBIBAHUSI KYKYpPY3bl IO TEXHOJIOTMM, WCKIIIOYAIOIIEit
MOCJIEBCXOJ0BbIE 0OPaOOTKU.

IIpu Bo3aeabIBaHUM KYKYPY3bl Ha 3€pHO U 3€JICHYIO Maccy I10 UH-
TEHCUBHBIM TEXHOJIOTHSAM IO3BI YIOOPEHMI Ha TTAaHUPYEMBI yposKkaii
OIpeIeIIIOT TI0 HOpMaTUBaM 3aTpaT yooOpeHuit Ha 1 T OCHOBHOM Mpo-
nykuuu (tabsa. 79).

79. HopMaTuBbI 3aTpaT NMUTATEJbHBIX BEMIECTB YI00peHuii Ha 1 T NpoayKuuH, Kr 1. B.,

H MaKCHMAJIbHbIe, 9KOJIOTHYeCKH Ge3onacHbie 103bl a30Ta (Ny.y), KI/Ta 1. B.
(mo manneiM IITMHAO)

Kykypysa Ha cunoc, 3eneHyo maccy

CeBepo-3araaHblit 49 2,2 1,3
LleHTpasbHBII 5,5 2,3 1,2

4 120
0 120
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IIpodoasncenue

Bosro-Bsitckumii 6,5 2,7 1,9 1,9 120
LenTtpanbHo-YepHOo3eMHBII 5,6 2,3 1,7 1,6 90
IMoBomxckuit:
JiecocTernHast 6,2 2,5 1,9 1,8 85
cTernHast 5,3 2,2 1,7 1,4 80
YpanbcKuii, JecocTerHast 4,7 2,5 1,3 0,9 110
3amagHo-CrbupcKuii:
JIecocTemnHast 7,3 3,0 2,3 2,0 110
cTemnHast 5,0 2,1 1,5 1,4 75
BocrouHo-Cubupckuii 7,0 2,8 2,2 2,0 100
J1ambHEBOCTOYHBII 6,0 2,6 1,8 1,6 110
Kykypysa na 3epno (6e3 opowenus)
LleHTpasbHO-YepHO3eMHBII:
JIecocTenHas 41 20 11 10 120
CTernHast 37 15 12 10 90
CeBepo-KaBka3sckuii:
JIECOCTETHAS 32 13 9 10 100
CTeITHast 30 13 10 7 90
Kykypysa na 3epno (npu opowenuu)
CeBepo-KaBkazckuit 37 17 10 10 150
[ToBOJIKCKUI 29 17 7 5 160

7.5.5. BEPHOBbIE BOBOBbIE KYJIbTYPbI

3epHOBBIe 0000BBIE KYJIBTYphl (TOpOX, BUKA, cOsl, $acoyib U Op.)
AMEIOT OTPOMHOE 3HaueHMe I TTPOM3BOICTBA PACTUTEIHLHOTO Oeka
Ha TINIIeBbIe 1 KOPMOBBIE 1IeJIN. 3€pHO M COJIOMa STHX KYIbTYp OTJIH-
YyalTCcs 3HaYMTEJbHBIM cofepxXaHueM Oesika. biarogapst cmoco6HoCTH
B CMMOMO03¢ ¢ KITyOeHbKOBBIMY OAKTEPUSIMHI YCBaBATh MOJICKYJIIPHBIN
a30T aTMoc(epbl 3epHOBbIE 0000BBIE HE 0OEIHSIOT ITOYBY a30TOM, JIyU-
IIe ycBamBaioT ochop M3 TPYTHOPACTBOPUMBIX (POCGhAaTOB M CIIyKaT
XOPOIIIUM TPEIIIeCTBEeHHUKOM IJIsI IPYTUX KYJIbTYp CEBOOOOpPOTA.

B ypoxkae 3epHOBBIX 000OBBIX KYJIbTYP 3HAYUTEILHO OOJIbIlIe MUTA-
TEJIbHBIX BEILIECTB, YeM B TAKOM K€ ypoKae XJIeOHbIX 371aKoB (Tab:. 80).

80. BoiHOC pa3aMyHBIME KyJbTypaMu a30ta, ¢ochopa u Kamms, kr Ha 1 T 3epna
U COOTBETCTBYIOLIEE KOIMYECTBO COJOMBI

OBec, TUMEHD 31 12 25
T'opox, BuKa 65 15 18
JonuH 68 19 47

MakcuMaabHOE HAKOIUIEHHME a30Ta W Kalldsl Y TOpoxa M BUKU Ha-
GromaeTcsl B KOHIIE LBeTeHUs, hochopa — MpU CO3peBaHUU. Y Kyib-
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Typ C OOJIBLIMM IIEPUOAOM BereTalliM, HallpuMep Y KOPMOBBIX 0000B 1
JIFONIMHA, HauOOoJIblliee KOJIMYECTBO BCEX OCHOBHBIX 3JIEMEHTOB IMTa-
HUSI COAEPXKUTCS KO BpeMEHU co3peBaHMsI 0000B Ha IJIaBHOM cTebJie.

Vnob6penue 3epHOBEIX O00OBEIX JOKHO cOo3daTh Hambosee Ojaro-
MPUATHBIE YCIOBUS JJIs1 cUMOMOTUYEeCKOl asoTdukcanuu. CBsi3biBa-
HUe aTMoc(hepHOro a3oTa 6000BBIMU MTPOUCXOIUT B HEUTPAIbHBIX T1O-
YyBaxX MpPHU YCJIOBUM 3apaxXKeHUsl KOpPHeWl aKTMBHBIMU pacamMu KITy-
OCHBKOBBIX OaKTepMii, JOCTAaTOYHOM YpoBHE (ochOopHO-KaTUHAHOIO
MMUTaHUS U OOECIIEYEHHOCTU AOCTYIHBIM MOJUOACHOM — MUKPO3Je-
MEHTOM, NIPUHUMAIOLIMM YyJyacTue B a3oTdukcauuu. [1pu kucnoi pe-
aKIMU Cpenbl U MOBBIIIEHHOM COIACPXKAHMM B ITOYBE MUHEPAIBHOTO
a30Ta oOpa3oBaHUe KIIyOEHbKOB Ha KOPHsSIX O0000BEIX KYJIbTYp OIpaHU-
yrBaeTcd U (pukcaumsi atMocepHOro a3ora CHuXxaetcs. B atom ciy-
yae KyJbTypbl (DOPMUPYIOT YpOKaii B OCHOBHOM 3a CUET a30Ta IMOYBHI,
KOJIMYECTBO OCTAIOIIErocsl B MOXHUBHBIX M KOPHEBBIX OCTAaTKax a3oTa
aTMocdepbl He BOCIOJHSIET BBIHOC 3TOrO 3JIEMEHTA U3 MOYBEHHBIX 3a-
acoB.

B OGnaronpusiTHbIX [IJ1 a30TdUKcAlUU YCIOBUSX 000OBBIE Oosiee
nojHo (Ha 1/2—2/3) yooBIETBOPSIOT CBOM MOTPEOHOCTH B a30Te 3a
CUEeT YCBOEHMSI €ro M3 BO3AyXa U AAIOT XOpoluuil ypoxait. C moXHHUB-
HO-KOPHEBBIMM OCTaTKaMU 3€PHOBBIX O0OOBBIX B [IOYBY BO3BpAIllaeTCs
MIPUMEPHO CTOJIKO XK€ a30Ta, CKOJIBKO €ro MCITOIb3yeTCsS] STUMU KYJb-
TypaMu U3 IOYBHI, T. €. CKJIaAbIBaeTCs 0e31eUIMTHLINA OajaHC a30Ta.
OcraBiuecs B IoYBe 6oraTbie a30TOM KOPHEBBIE U IMMOKHUBHBIE OCTaT-
KU JIETKO MUHEPAJU3YIOTCs, YTO U obecIieuynBaeT yaydllieHrne a30THOro
MUTaHUS CASAYIONIMX 32 HUMM KYJBTYyp CEBOOOOpPOTA.

ITon 3epHOBBIE 00OOBBIE KYIBTYPhl HABO3 OOBIMHO HE MPUMEHSIIOT, OfI-
Hako cosl, (pacojib 1 BHKa XOPOIIIO OT3bIBAIOTCSI Ha HEro. Ypoxaii haconu
MpU BHECEHWM HaBO3a TOBbIIIaeTcs B cpeaHeM Ha 0,3 T/ra u Oojee, a
cou —Ha 0,2—0,5 1/ra. T'opox Jyyiiie Bcero pa3meniaTh B CeBOOOOPOTE
OCJIe YAOOPSIBIIIMXCS HABO30M O3MMBIX WM MPOMAITHBIX KYJIbTYp. 3ep-
HOBBbIE 000OBBIE (KPOME JIIOIIMHA) YYBCTBUTENILHBI K MTOBBIIIEHHON KUC-
JIOTHOCTH TIOYBBI, TIO3TOMY KHCJIbIE TTOYBBI CIeAyeT M3BECTKOBATh. [l
MOJIyYEHMST BBICOKOI'O ypoKasi 3epPHOBBIX O00OBBIX KYJIBTYP HEOOXOAUMBI
00paboTKX ceMsH mpernapaTaMyd KIIyO€HbKOBBIX OaKTepuii M BHECEHME
MOJIMOICHOBBIX YIOOpEHUI Ha MOYBaX ¢ HU3KMM COAepXKaHUEM JAOCTYII-
HBIX (pOPM 3TOr0 MUKPOIJIEMEHTa — MPEKIe BCEro Ha IEPHOBO-TT0A3011-
CTBIX, CEPbIX JIECHBIX U BBIIIEJIOUEHHBIX YePHO3EMaXx.

®ochopHble U KanuitHeIe ynoopeHus (45—60 KT 1. B. Ha 1 ra) cie-
JIyeT BHOCUTh T0J 3€pHOBbIE 000OBBIE C OCEHU O 3510b (KalauiiHbIe
yIoOpeHusl Ha JIeTKHUX IOoYBaxX — IMOJ KyJbTuBaluio). ITpuMepHbie
JI03bl yOIOOpEeHMI TOA 3TU KYJIbTYpbl MpHUBeaeHbl B Tabauiue 81. U3
dochopHbIX ynoOpeHuid Hapsiay ¢ cynepgocdaToM Ha AEPHOBO-IIOI-
30JIUCTBIX TTOYBAX U BBHIIIEJIOYEHHBIX YePHO3EMaX MOXKHO MPUMEHSThH
dochopurayo Myky. OcodbeHHO 3(P(EeKTUBHO BHECEHUE e IO JII0-
IMH U TOPOX, KOTOphIE Jydllle ycBauBaloT ¢ocdop U3 TpyaHOPACTBO-
puMbIX pocdaToB.
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81. IIpumepHble 103b1 YI00pEHHil MO CebCKOXO03SiCTBEHHbIE KYJIbTYPbl HA MUHEPAJIbHBIX
M0YBAX CPEIHEr0 YPOBHS IIIOIOPOIHS

Kykypysa (cunoc):
30—35 30—40 50—70 45—60 50—70
40—45 40—50 70—100 60—80 70—90
50—55 50—60 90—120 80—100 90—110
T'opox u Buka (3epHO0):
,5—1,6 — 20—30 45—60 40—60
1,8—2,0 — 30—40 60—80 60—80

OnHoneTHsIST 6000BO-371aKOBast
cMech (3es1eHast Macca):
15—20 — 20—30 60—80 40—60
25—30 — 30—60 80—100 60—90
Knesep ¢ TumodeeBkoit 1-ro roma
MOJIb30BaHUs C TIpeobagaHueM
KJIeBepa (CeHo):

,0—3,5 — 30 50—70 40—70
4,0—5,0 — 30—40 60—90 60—100
JleH (BOJIOKHO) MO KJIEBEPHIILY:
,5—0,6 — 20—35 50—70 70—90
0,8—1,0 — 35—60 70—90 90—120
Kaprodenb:
13—15 20—40 50—70 50—70 60—80
16—20 20—40 60—80 60—90 60—90
21-25 30—50 80—100 80—100 90—120
26—30 40—60 90—120 80—100 120—140

* WMnu tophoHaBO3HBIN KOMIIOCT.

BHecenune g0 moceBa HeOOJBILION M03bl a30THBIX YIOOpEHUM
(20—40 xr N Ha 1 ra) 6JaronpusaTHO JJIsI A30THOI'O IMUTAHUSI pacTe-
HUIi B IIePBBLIA IlepHOd pocTa, Korga KiIyOeHbKU elle He oOpa3oBa-
JINCh. YBEJMYECHHUE 03 a30THBIX YOIOOPEHUI MOXET OKa3aTh IMOJIO-
KUTEJIbHOE NEMCTBUE Ha YypokKail 3epHOBBIX OOOOBBIX HAa MaJlOIIO-
MOPOIHBIX NEPHOBO-TOA30JUCTHIX MOYBaX. OOHAKO IPU BBICOKUX
JI03aX MUHEPAJIbHOTO a30Ta (CBhIlIEe 1/3 0011ero BRIHOCA 3TOTO 3Jie-
MEHTa YpOXaeM) OTHOCHUTEIbHBIC pa3Mephbl a30T(UKCAINU MOTYT
CHIXATBCS, XOTSA aOCOTIOTHOE KOJTMIECTBO YCBOCHHOTO PACTCHUSIMU
a3oTa n3 aTMocdephl TIPU 3TOM OCTaeTCs Ha TpeXXHEeM YpOBHE WK
Jlaxxe HEeCKOJIbKO Bo3pacTaeT. IToBbIlIEHHOE CHAOXEHUE MUHEPaIb-
HBIM a30TOM MOXKET TaKKe MPUBECTU K CUILHOMY Pa3BUTHUIO Y OOJIb-
IIMHCTBA 3¢PHOBBIX OOOOBBIX BETeTATUBHOM MAacCCHl W 3aTSITHBAHHIO
CO3peBaHUsI, YTO CIIOCOOCTBYET YCUJIEHHOMY Pa3BUTUIO COPHSKOB,
YTHETAIOIIUX TOCEBHI.

bazoBble TexHONIOTrMU TIPOM3BOICTBA 3€pHA ropoxa M BUKHU JUIS
IOXXHO-TaeXXHOI 30HbI KpoMe BHeCeHUSI (poc(hOpHO-KaTUAHBIX yIo0pe-
HUI TIpenycMaTpUBaloT IPpUMEHEHME TIPU TPAAUIIMOHHON TEXHOJOTUMN
N3y, a Ip1 MHTEHCUBHOU TexHoMoTruu Nys. IIpuMeHeHHe MUHEpaib-
HBIX a30THBIX YOIOOpEHUI TOI 3¢pHOBEIE O00OBBIC KYJIBTYPHI 1IETIECO-
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00pa3HO TOJBKO MOCJIe MCYEPIaHMS BCeX BO3MOXHOCTE! MOBBIIICHUS
CUMOMOTUYECKOI a30T(UKCALlMKU IMyTeM CO3JaHusl HauboJiee Osaro-
MPUSTHBIX YCJIOBUIA JIJIsI 3TOrO Mpoliecca U IJIaHUPOBAHUS MOJyYeHUs
BBICOKHUX YpoxaeB (He MeHee 2—2,5 T/Ta 3epHa ropoxa U BUKH).

Buecenue HeOONBIION MO3BI TpaHYIMPOBAaHHOTO cymepdocdara
(10—15 kr P,O5 Ha 1ra) B psaaKu NpU MoceBe oOecreuruBaeT MUTaHue
pacteHuit ¢ochopoM B HaYaIbHBIN MepUOI POCTa.

7.5.6. MHOIOJIETHUE TPABDbI

B noneBbix u npudepmMckux (KOpMOBBIX) ceBoobopoTax HeuepHo-
36MHOI 30HBI, a TaKXe B YBJIaXXHEHHBIX paiioHax YepHO3eMHOI 30HBI
pacnpocTpaHEeHbl ITOCEBbI KJieBepa JYTOBOIO M COBMECTHBIE MOCEBbI
ero ¢ TuMoGeeBKOi. DTO TO3BOJSIET MOJy4yaTh BBICOKOMMUTATEIbHbBIMN
OEJIKOBBIM KOPM JIJIsl KMBOTHBIX M CITIOCOOCTBYET MOBBILIEHUIO TLI0I0-
pomusl IOYBHI B pe3y/IbTaTe HAKOTUICHUsI a30Ta B ITOXKHUBHBIX U KOPHE-
BBIX OCTaTKax KieBepa. MHOTOJIETHHE TpaBbl — XOPOIIWM Tpexdle-
CTBEHHMK [IJIS O3UMBIX XJIEOOB, JIbHA M APYTUX KYJIBTYD.

Ha xucibix mouBax Ipy BeIpallliBaHUU KJIeBepa U KJIeBepa ¢ TUMO-
¢eeBKOI HEOOX0IUMMO M3BeCTKOBaHUE. I1py BHECEHUU U3BECTU ITOBHI-
1IaeTcs ypoxai TpaB M Bo3pacTaeT 10JisI KieBepa B TpaBoctoe. Ha kuc-
JIBIX MOYBAX KJIEBEP YrHETaeTCsl W BhIMalaeT, B TPaBOCTOE HAYMHAIOT
npeobjagaTh TUMOdeeBKa U pa3HOTPaBbe, MPU 3TOM ypoxKail U Kade-
CTBO KOPMOB CHMXAIOTCSI, YMEHbIIIAeTCsI HAaKOIUIEHME a30Ta 3a CYET
a30T¢UKCAIINN.

B ceBoobGOpOTE ¢ MHOTOJIETHUMU TpaBaMu CHauyajia yAoOpsIIOT Mo-
KPOBHYIO KyJIbTYpy. BHeceHre HaBo3a Mo MOKPOBHYIO O3UMYIO KYJIb-
Typy Ha JIEePHOBO-TIOA30JMCTBIX TMOYBAaX M YepHO3eMaxX YBEIMYMBAET
MPOAYKTUBHOCTb BCEro 3BEHA CEBOOOOPOTA — MOBBIIIACTCS YpOXKail
3epHa, TpaB W BO3AEJIBIBAEMOI MO IJIAaCTy KyJbTyphl. Iloa mokpoBHbBIE
KYJIBTYPBI TIpeIycMaTpUBAETCsS BHECEHME 10 MOCEeBa MOBBIIICHHBIX 103
dochopHO-KaTUiHbIX ymoOpeHuil (Tabi. 81—82). 3amenaHHBIE IOJ
BCIalKy (ochopHo-KaauiiHble yIoOpeHusl CIyXKaT XOPOIIUM HCTOY-
HUKOM 3JIEMEHTOB IMUTaHUs IJis KJieBepa Iocjie YOOPKU MOKPOBHOM
KyJBbTYpPbl U B TIOCEAYIONINIA TTeproa. Eciu moa MoKpoBHYIO KYJIbTYpY
He TIPUMEHSIIN YIO0OpeHUsl, TO UX MOXHO BHOCUTD B MMOJKOPMKY MOCJIE
yOOpKM MOKPOBHOM KyJbTYpbl WM PAaHO BECHOM IO TpaBaM IepBOIO
rojga mojb3oBaHus. AP deKTUBHOCTH (pochopa U Kanus MpU MOBEPX-
HOCTHOM BHECEHMH B ITOAKOPMKY HUXE, YeM MPU TTyOOKOM 3a1esKe B
MOYBY Iepel MOCEBOM IOKPOBHOM KYJIbTYPBI, OCOOEHHO B YCIOBHUSIX
HEeIOCTaTOYHOM BJIaroo0ecIeyeHHOCTH.

Ypoxaii ceHa M CeMsSH KJeBepa MOXHO 3HAYUTEJbHO ITOBBICUTH
BHECEeHHEM OOpHBIX U MOJIMOACHOBBIX yioopeHuii. Ha Manomionopo-
HBIX JIEPHOBO-TOA30JMCTHIX MTOYBAX IieJiecoO0pa3Ha MOAKOPMKaA Tpa-
BOCTOSI ¢ TIpeo0IafaHueM TUMO(EeeBKU HEOObIIIMMU 03aMU a30THBIX
yIoOpeHuii B meproj ObICTpOro oTpacTaHus TpaB. BHeceHre a30THBIX
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82. Cucrema ynoOpeHusi B MOJIEBBIX CEBOOOOPOTAX HA IEPHOBO-TIOA30JMCTON MOYBE
U YepHo3eMax

JlepHo6o-nod3oaucmas cpedHecyenuHucmas no4ea

Buka ¢ oBcoMm 20—30 0—30 30—40 30—40 10 — —
O3uMasi poxb — 20—30 40—60 40—60 — — 40—60
SuMeHb ¢ TOICEBOM — 40—60 80—100 100—120 10 — —
KJIeBepa

Knesep — — — — — — —
O3uMas MileHu1a — 0—30 40—60 40—60 10 — 40—60
Kaprodeinn 30—40 60—80 60—80 90—120 20 20 —
Buka ¢ oBcoM — — 30—40 40—50 10 — —
OsuMas TIIeHULA — 0—30 40—60 40—60 10 — 40—60
OBec — — 0—30 030 10 — —

qepHOS’eMbl 21eCOCMenHoll 30Hbl

['opox — — 30—40 30—40 10 — —
OsuMag IeHnIa — 20—30 40—60 30—50 10 — 40—60
Kykypysa 20—30 60—80 60—80 80—100 5 2 —
SluMeHb C MTOICEBOM — 40—60 80—100 80—120 10 — —
KjeBepa

Knesep — — — — — — —
OsuMag IIIeHna — — 50—70 40—60 10 — 40—60
Kaprodenn 30—40 60—80 60—80 100—120 20 20 —
[ToacoHEYHHUK — 60—80 60—90 100—120 10 — —
Buka ¢ oBcom — — 30—50 40—80 10 — —
O3uMag miIeHnIa — 30—40 40—60 30—50 10 — 40—60
OBec — — 20—40 20—40 10 — —

[Ipumeuanwue. Jo3sl HaBo3a naHbl B T/ta, N, P,Os5, K,O — B kT 1. B. Ha 1Ta.
YKazaHHOEe KOJIMYECTBO YIOOPEHMII MOXET 00eCIeYMTh YPOXKAilHOCTh 3€pHOBBIX 2,5—
3,5 T/ra, KyKypy3sl — 5—7, kaprodens — 20—25 u nonconHeyHuka 2—?2,5 T/ra.

83. IIpudaBka ypoxas KieBepHOro cena (T/ra) B 3aBUCHMOCTH OT CIIOCOOOB NMPUMEHEHHUs
thochopHo-KaMiiHBIX YI00peHmii

IMon3onmcras cymecuaHast 1,82 0,89
[Tom3onucrast CyrIMHUCTAs 0,68 0,34
Cepas JiecHast 1,16 0,64
BrlleT04eHHBIN YepHO3eM 0,58 0,34

yI0OpeHUI B TTOBBIIIEHHBIX KOJIUYECTBAX OJAarompusATHO CKa3bIBACTCS
Ha poCTe U pa3BUTUM TUMO(DEEBKU U pa3HOTpaBbs. OMHAKO IIPU 3TOM B
COCTaBe TPAaBOCTOSI YMEHbIIIAeTCs OIS KIeBepa, CHIKAeTCsl HaKOTILIe-
HUE UM a30Ta U3 aTMOCQEepHhI.
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7.5.7. IEH-AONI'YHEL

OcCHOBHbIE TUIOLIAAW BO3AEIbIBAHUS JTbHA-I0JITYHIIA COCPEAOTOYE-
Hbl B 30HE JE€PHOBO-MOA30JUCTBIX MOYB. JIEeH He MEepPeHOCUT MOBHI-
LIEHHOM KUCJIOTHOCTH, ONTUMAaJIbHAs peakius misg Hero pH 5,5—6,5.
JleH xopol1o OT3bIBaeTCs Ha yMEPEHHOE U3BECTKOBAHUE MOYB C MOBBI-
IIEHHOI KMCJIIOTHOCTBIO, OMHAKO MPY BHECEHUHU BBICOKUX 103 U3BECTHU
OH CTpajgaeT OT HegocTaTKa Oopa (mopaxaeTcs 0aKTepuo3oM), B pe-
3yJIbTaTe Yero CHUXKAETCS YpOoXKail M yXy[dIIaeTcsl KauecTBO BOJIOKHA.
Ha Ttakux mouBax 3(p(eKTMBHO BHeCeHHUE OopcoaepxKallux yaoope-
HU.

W3BecTKoBaHNE B CEBOOOOPOTAX CO JIbLHOM PEKOMEHIYIOT IMPOBO-
JIUTb TIOHMKEHHBIMU J03aMU — He Bbllle 2/3—3/4 mojaHo#i A03bl, yC-
TaHaBJIMBAEMON IO TUAPOJIUTUUECKON KUCIOTHOCTU. Jl03y H3BECTU
OIpPEIE/SIOT C YYEeTOM APYTMX BO3AEIbIBAEMBIX B CEBOOOOPOTE KYJb-
Typ, a TAKXX€ C YYETOM IPaHyJIOMETPUUYECKOIO COCTaBa MOYBBHI.

JleH numeeT cnabopa3BUTYIO KOPHEBYIO CUCTEMY M HE MOXKET yCBau-
BaTh U3 MOYBBHI TPYAHOPACTBOPUMBIE (DOPMBI MUTATEIBHBIX BEIIECTB,
IMO3TOMY BechbMa TpeboBaTeeH K HAIMUMIO B IIOYBE TOCTYITHBIX (hOpM
MMUTaTeJbHBIX BEIIeCTB U OT3LIBYMB HAa BHECEHME MMHEPAJIbHBIX YI00-
pEeHUMA.

IIpu ypoxaitHoCTH BoJIOKHA 1 T/ra JieH morpebiseT okoJio 80 kr N,
40 xr P,0O5 u 70 xr K,0.

Y nbHa B TeUeHHWE BereTallid YeTKO BBIPAXKCHBI MAKCHUMYMBI IT0O-
TpeOJIeHNsI TMMTATEeIbHBIX BEIIEeCTB, a TakKKe KPUTUUICCKUE TEPUOIBI
MMOTPEOHOCTH B OTACIBHBIX 3JIeMEHTaX MUHEPAIBHOTO TTUTAHUS.

OT BCXOJ0B 10 OyTOHM3allMM JIEH pacTeT MEIJIEHHO W MOTJIOIIaeT
OTHOCUTEJILHO HEOOJIBIIYIO MO0 HEOOXOIMMOIO KOJMYECTBa IHMTa-
TeNbHBIX BelecTB (0Koj0 30 % asora u Kamus, mo 20 % docdopa ot
MaKCUMAaJbHOTO MX COAEep:KaHUs B ypoxkae). KpuTuueckuii mepuon
norpedaeHust pocdopa y T1bHa — OT BCXOIO0B 10 0Opa3oBaHUs 5—6 map
JcToukoB. Hdedunut ochopa B 3T0 BpeMsl OTpULIATEILHO BIMSIET HA
pa3BUTHE JIbHA U CHIZKAET YPOXKail COJIOMBI M ceMsIH. B mepBbIit mepu-
Ol BereTalluy JIEeH YyBCTBUTEJIEH TaKXKe K HEIOCTaTKy a30Ta U Kajiusl.

Kputnueckuii mepron B a30THOM IMUTAaHWUM JIbHA — OT (ha3bl €JIOUKU
o 0yroHuzanuu. OgHaKo U30BITOK a30Ta B MEPBYIO MOJOBUHY Berera-
LMY OTPULATESIbHO BJMSIET HAa KauyeCTBO BOJOKHA UM YBEJIWYMBAET
CKJIOHHOCTbD JIbHA K TIOJIETAaHUIO.

MaxkcuMaabHOe KOJUYeCTBO a30Ta, ¢ochopa m Kamus (60—65 %)
JIEH TIOTJIOIIaeT 3a KOPOTKMiIl MPOMEXYTOK BpeMEHHU — IMPUMEPHO 3a
2 Hel — B Tiepuoj OyToHU3auu U uBeTeHus (puc. 19, 20).

B ceBooGopoTax JieH yalle BCero pa3MeIarT 10 I1acTy MHOTOJIET-
HUX TPaB, a TAKXKE MO APYTUMM IPEAIIeCTBEHHUKAM — IOC/E YA0OPEH-
HBIX O3UMBIX KYJIBTYpP, KapTodesi, SpoBO MILEHUIIBI 1 BUKOOBCSHOMN
cmecu. [loatoMy mpuMeHeHVe ynoOpeHMI Ton JieH B 3HAYUTEJIbHOI
CTeNeHU 3aBUCUT OT ypoxKasli TpaB M COCTaBa TPaBOCTOSI, YAOOpeHUsI
npeniiecTBeHHUKa. [1pu BeIpallMBaHUU JIbHA MOCJIE KJIeBepa WU Ipy-
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Puc.19. [dunamuka noriomenuss muta-  Puc. 20. CpeaHecyToyHoe norjiomeHyue naTa-
TEJbHBIX 3JIeMeHTOB JbHOM (M0 A. A. Bpa-  TenbHbIX 371eMeHTOB JbHOM (10 A. M. Bparn-
runy): 13.06 — daza enouku; 27.06 —Ha-  Hy), peHoda3sl Te ke, YTO Ha puc. 19
yajio Oyronmsamum; 10.07 — uBereHue;

03.08 — mos10yHas cmenoctb; 15.08 — mo-

JIOYHO-BOCKOBAsl CHEJIOCTh CeMsIH

IMX MHOTOJIETHUX TpaB C BBICOKOU 0Jieii 6000BBIX B TPABOCTOE A03bI
a30THBIX YI00peHUil ymeHbIIaoT (Tadi. 84). B To e Bpems Bo3pacra-
€T MOTPEOHOCTh B MOBBIILIEHHBIX 103aX (pOCHOPHBIX U KAJIUHHBIX Y100-
peHUil, 0COOEHHO €C/IM UX BHOCWUJIM B OIpaHUYEHHBIX KOJUUYECTBaX
MOJ, TIOKPOBHYIO KYJbTYPY WM B MOAKOPMKM TpaB. JIeH, umyuuii mo
JIPYTUM TIpEIIIECTBEHHUKAM, YIOOPSIOT OOJIBIIEH 10301 a30Ta.

84. Cucrema ynoOpeHusi B JIbHSIHOM CeBOOOOpOTE

Buka ¢ oBcoM 20—30 30—40 30—40 0—40 — 10 —
O3MMBIE C MTOICEBOM TpaB — —  60—90100—120 — 10 30—40
Tpassl 1-ro roga mojab30- — — — — —
BaHUS

Tpassl 2-ro roga moab30- — — — — — — —
BaHUS

Jlen — 30—40 70—90 90—120 — 10 —
Kaprodenn 30—40 60—80 60—80 80—120 20 20 —
SIpoBbIe KOJIOCOBEIE — 0—30 20—30 30—40 — 10 —

IIpumeuyanwue. Jo3bl HaBo3a ykasaHbl B T/ra; N, P,Os u K,O — B kr/ra.

BHocuTh opraHnyeckue ynoOpeHusT HEIOCPEACTBEHHO IO JIEH He
PEKOMEHIYIOT, TaK KaK OHU YBEJWYMBAIOT 3aCOPEHHOCTb, BBI3BIBAIOT
MeCTPOTY CTeOJECTOS, UTO TMIPUBOIUT K CHMKEHHMIO KayecTBa BOJOKHA.

BaxHoe 3HaueHMe B ceBOOOOPOTaxX CO JbHOM MMEET MpaBUJIbHOE
pacrpeseneHe OpraHnIecKuX 1 MUHEpaIbHbIX yIOOpEHUIA.

®ochopHbIe U KATUITHBIC YIOOPEHMS MO JIEH BHOCAT C OCEHU IO
IIyOOKyI0 BcHamky. Boicokmit adpdexr maeT BHeceHME HeOOJBIION
036l rpaHyJIupoBaHHOro cynepgocdara (10 kr P,Os Ha 1ra) B psiaku
MpU MoceBe.
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ABOTHBIE yInOOpeHHUs OO IMoceBa CleAyeT MPUMEHSTh IO MPearo-
ceBHYIO 00paboTKy. IIpy BBEICOKMX IH03aX a30THBIX YAOOPEHMIA JTydIie
OIHY TIOJJOBUHY MX BHECTM IO IOCEBa, a BTOPYIO — B MOAKOPMKY B
¢aze eaouku. Bornpoc o mogkopMKe peliarT B 3aBUCMMOCTU OT COCTO-
SIHUSI TPaBOCTOSI M OPraHM3allMOHHO-X03SIMCTBEHHBIX yCIOBUii. BHece-
HUe A0 noceBa no racty TpaB cBbilie 30—50 kr N Ha 1 ra u no npy-
M TipenmecTBeHHUKaM Oosee 45—70kr N Ha | ra MOXeT BBHI3BaTh
roJjieraHue JibHa.

st onpeneneHus: MOTpeOHOCTU JbHA-AOJITYHIIA B (ochopHO-Ka-
JIMIAHBIX YIOOPEHUSIX U a30Te (C YYETOM ITOCeNeMCTBUS HaBO3a WJIU
OMOJIOTMYECKOTO a30Ta MHOTOJIETHUX TPaB) Ha IJIaHUPYEMbIil yPOBEHb
YPOKAMHOCTU arpoXMMUYECKOM Cy:k00ii (10 pe3yJbTaTaM IOJIEBBIX
OITBITOB) YCTAHOBJICHBI CJIEAYIOLINE HOPMATUBHEI (TabI. 85).

85. HopmaTuBbI 3aTpaT NUTATEIBHBIX BeIECTB yI0OpeHHid Ha 1 T mpoayKuuu
npu NPOU3BOACTBE JIbHA-IOJTYHIA, KT 1. B. (o nanasiM IITTHAQ)

CeBepHBIi 24,1 5,3 9.4 9,4
CeBepo-3aragHblii 23,3 5,0 10,0 8,3
LleHTpabHbBI 21,5 4,3 8, 8,6
Bounro-Barckuit 25,3 5,3 10,6 9,4
Ypanbckuii 24,1 5,3 9,4 9,4
3anagHo-Cubupckuii 20,0 4,0 8,0 8,0

IIpuMeHeHre MUHEPAIBHBIX YIOOPEHUI BIUSIET HE TOJILKO Ha ypo-
Kail IbHA, HO 1 Ha Ka4eCcTBO Ioay4yaeMoil npoaykiuuu. @ocdopHbie 1
KaJuiiHbIe YIOOpeHUs IIOBBIIIAIOT YpoxKail M YIydlllaloT ero Kaue-
CTBO — YBEJIMYMBAIOTCS BBIXOM, IJIMHA U TIPOYHOCTH BOJOKHA. OOMIIb-
Hoe, 0COOEHHO OIHOCTOpPOHHEe (Mpu HepocTaTke docdopa U Kaius),
MUTaHWE a30TOM MOXET BbI3BaTh IOJIETAHUE JIbHA, CHUXKEHHE TOJIU
Jlyba B COJIOME M YMEHbILIEHUE BbIxona BojoKHa. IIpu npoctatouyHOM
ypoBHe (ochOpHO-KATUINHOTO MUTAHUS JIbHA TOJ BAWSIHUEM a30Ta
MOBBIIIAETCS YpOXKaid U COXpaHSIeTCs BBICOKOE ero kadyecTBo. Cyiie-
CTBEHHOI pa3HULIbI B AEWCTBUM Pa3TUUHBIX (DOPM a30THBIX YI0OpEeHU It
Ha JieH He HaOmoaaetcsa. M3 pochopHbIX y1oOpeHUit Hapsiay ¢ cyIep-
¢dochaTroM B OCHOBHOE yI0oOpeHHEe JIbHAa Ha YMEPEHHO M3BECTKOBAaH-
HBIX KMCJIBIX II0YBaX MOXHO IMPUMEHSTH (OCPHOPUTHYIO MYKY (B IOy~
TOPHBIX WJIX YABOCHHBIX J03aX (ocdopa mo cpaBHEHUIO ¢ cynepdoc-
¢datom). XIOPUCTBHIA KajJuif IIpU OCEHHEM BHECEHUM IMpPaKTHUYECKU
paBHOLIEHEH OeCXJIOPHBIM (popMaM KaIMMHBIX YOIOOpeHUl, a CUIbBU-
HUT U APYTYE ChIpble KATUIHBIE COIU, COiepKalle O0IbIIOe KOJIUYE-
CTBO XJIOpa, YCTYIMAT UM IO 3(h(PEeKTUBHOCTHU.

CornacHo 0a30BOIi TEXHOJOTMM MPOU3BOJACTBA JbHA-AOJTYHILA
(Tpecta, cojioMa, ceMeHa) U MepepadOTKU JbHOTPECTHI MIpU Majio3aT-
paTHON HOPMAaJIbHOW TEXHOJOTUM U MpPU Pa3MelIeHWU MOCEBOB JibHA
MPEUMYIIECTBEHHO I10 IIJIacTy MHOTOJETHUX TpaB, MUHeEpajbHbIe
yIoOpeHUsT He BHOCAT (3Ta TEXHOJIOTHS 00eCcIeurMBaeT BbIXO BOJOKHA
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He MeHee 0,4 1/ra, cemssH — He MeHee 0,2 T/ra). Ilpu MHTEHCUBHOM
TEXHOJIOTMH (BBIXOI BOJIOKHA M CEMSIH COOTBETCTBEeHHO He MeHee 0,7 u
0,3 T/ra, IOTEHIMAJ copTa peanusyercs 6ojee 4yeM Ha 60 %) cpemHue
036l MMHEPATbHBIX YI00peHU# cocTaBistoT N sP7oKgg. [Tpu BbicOKO#
TeXHOJOTUM (C BBIXOJOM BOJOKHA He MeHee 0,9 T/ra u ypoxailHOCTU
ceMsiH He MeHee 0,4 T/ra moTeHIMan copTa peaausyeTcsl 6osee yeM Ha
85 %) MuHepanbHbBle YIOOpeHWsI, B TOM YUCJIe MUKPOJIEMEHTHI, BHO-
CAIT Ha 3alUIaHMPOBaHHBINA ypoxail. CpeaHue O03bI MHMHEPaTbHBIX
yaIoOpeHui Ha OKYJbTYPEHHBIX OEPHOBBIX U AEPHOBO-MOA30JUCTHIX
MOYBaxX MOBBIIEHHOTO YPOBHS ILIOAOPOAUS COCTaBISAIOT N ,PgoK 5, B
TOM yMcie B psaku npu mnocese N,PoK;, B cocTaBe crnenuaibHOTo
KOMILJIEKCHOTO YIOOpeHUs IS JIbHA.

7.5.8. KAPTO®E/b

KapTtodenb — BaxkHei1asi mpoaoBOJIbCTBEHHAs], KOPMOBasi U TeX-
HUYecKas KyJabTypa. OCHOBHBIE ILIOIIAAN TTOCEBOB KapTodes pacro-
JIOXXEHBI B LIEHTPAJIbHBIX M CEBEPO-3aMaIHbIX 00JIACTSIX eBPONEHCKOM
yactu Poccuum — B HeuepHO3eMHOIT 1 JIECOCTEITHON 30HaX, HauboJiee
0JIarONPUSITHBIX I €70 BO3IEIbIBAHMSI.

OnrumanbHas peakius cpeabl 11 kaptodenss — pH 5,5—6,0, xots
OH JIy4llle IPYTUX IMOJEBbIX KYJIbTYp CIOCOOEH MEPEHOCUTh CIab0KUC-
Jyto peakuuio. Kaprodesb XOpollo OT3bIBa€TCSI Ha M3BECTKOBAaHUE
CWJIBHO- U CPEIHEKUCIIBIX IOYB YMEPEHHBIMU f03aMuU. [1pu u3BecTKo-
BaHWM MOYBBI MTOJTHOK JO301 MO TMAPOJIUTUIECKON KUCIOTHOCTU Kap-
To(esIb MOXET CUIbHO MOPaXaThCs MapIIoi, YTO CHUXAET ero ToBap-
HbI€ 1 MPOIOBOJILCTBEHHBIE KayecTBa. OmHaKo B ceBoobopoTax Heuep-
HO3eMHOI 30HBI HapsIMy ¢ KapTodesaeM (U JbHOM) BbIPAIIMBAIOT KYyJib-
TYphl, CWJILHO TpeOoBaTeIbHbIE K HEUTPATbHOM peakiii CPEeabl.

be3 n3BecTKOBaHUS KUCIBIX MTOYB HEBO3MOXHO OOECIIEYUTD ITOY-
YeHHME YCTOMUMBBLIX BBHICOKMX YPOXKaeB TaKMX KyJbTYp, Kak IIICHUIIA,
SIYMEHb, KJIeBep, KYKypy3a, KOpHeIU1oasl U T. A. [loaTtoMy npu Haiu-
yuu Jaxe 2—3 mosieil Kaprodess Jgyduias cymMMapHask MpPOIyKTUB-
HOCTb C€BOOOOPOTA JOCTUTACTCS MPU U3BECTKOBAHUM KUCJIBIX TTOYB O
2/3—3/4 monHoi 103bl MO TUAPOJIUTUYECKON KUCIOTHOCTH.

Kaprodenps morpebiisieTr 3HAUMTEIBHO OOJIbIIE IMMTATEIBHBIX BeE-
IIECTB, YEM 3€PHOBBIE KYJbTYPbl U JIEH, HO MEHbIIIE, YeM caxapHas
CBEKJIa U KOPMOBbBIE KOPHETLIO/bI.

IIpu BBICOKOM ypOBHE arpOTeXHUKHU B OCHOBHOM 30HE BO3ME/IbIBA-
HUS ¢ ypoxaeM Kaprodens Ha Kaxable 10 T Ki1yOHeil 1 COOTBETCTBYIO-
mee KoJudecTBO 00TBBI BhIHOcUTCS 40—60 kr N, 15—20 — P,O5 u
70—90 xr K,0.

Kaptodeab umeeT OTHOCUTEIBHO CI1a00pa3BUTYIO0 KOPHEBYIO CUCTE-
My U B IIEPBBIM MEPUOA pOCTa IIJIOXO YCBAaUBAeT TPYAHOPACTBOPUMBIE
MUTaTEJbHbIE BEIIECTBA U3 MOYBBI. DTO OOYCIOBIMBAET MOBBIIIEHHYIO
OT3BIBUYMBOCTb €70 Ha BHECEHUE YIOOPEHUIA.
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[lornomieHre MUTaTEIbHBIX 3JIEMEHTOB KapTodeaeM IMPOUCXOIUT B
TeUCHHME BCETO BETeTAIlMOHHOTO Teproma, IMpudyeM 0ojiee OBICTPHIMU
TeMIIaMU UX MOTPeOIISIIOT paHHNE copTa (Tabir. 86).

86. IloTpedeHne NMUTATEIbHBIX 3JIEMEHTOB Pa3HbLIMU COpPTaMHu Kaptodes
(nmo T. H. Kyaakosckoit)

CpenHecnienbiii, Bcxomsl 4,6 4,5 1,2 3,3 8,3 4,6
23 1/ra Hauvano 6yronuzamuu 30 29 6,7 19 53 29
LIBeTeHune 60 59 13 37 83 46
Y6opka 101 100 36 100 181 100
Pannecnensiii, Bcxombr 3,7 39 0,9 3,1 6,9 39
18 T/ra Hauano OyroHuzauuu 28 30 5,9 21 48 27
IIBeTeHUE 84 88 19 66 149 84
Y6opka 96 100 29 100 177 100

HauGosnpiliee KOJIMYECTBO MHUTATENbHBIX BEIIECTB ITOIJIOIIACTCS
CKOPOCTIEIBIMU COpTaMU KapTodesis Bo BpeMs OYTOHU3ALUKU U LIBETe-
HUS, a CpeHe- U TMO3THECHeJbIMU — B TepHUOA MHTEHCUBHOIO pOCTa
0OTBBI M Havala KiIyoOHeoOpa3oBaHMs. JJocTaToyHOEe CHaOXeHUEe pacTe-
HUII BCEMM OCHOBHBIMU 3JIEMEHTAaMM IMTAHUS B 3TOT IEPUOI UMEET
HWCKJIIOYUTENIbHOE 3HadyeHue ISl popMupoBaHUs ypoxas. M30bITou-
HOe, 0COOEHHO OJHOCTOPOHHEE, MUTAHKWE a30TOM BBI3bIBAET M3pacTa-
HUe B OOTBY M 3alIepxKuBaeT KiayOHeoOpaszoBaHue. Ha oOpa3oBaHme
KJIyOHEl UCIOJIb3YIOTCS MUTATEIbHbIC BEIlleCTBa, KaK MOCTYIAIOIIUE B
9TOT MEePUOA U3 TOYBbI U yIOOpeHUsI, TaK U paHee HaKOILJIEHHbIe B
0oTBe. BeiencTBue peyTMIM3allMy MUTATEbHBIX BELIECTB K MOMEHTY
yoopku Kaprodels B KIyOHsSX comepxutcs okoio 80 % aszora, 90 %
docdopa u MPaKTUIECKH BeCh Kaauii.

DPpdekTUBHOCTh YAOOpEHU 3aBUCUT OT MOYBESHHO-KJIMMATHUYEC-
KHUX YCJIOBHUI, YPOBHS arpOTEXHUKHU U COpTa KapTodes.

Hawu6Goabime nprubaBku ypoxkast KapTodesi oT yaoopeHuit moiay4da-
10T Ha IE€PHOBO-TIOA30JMCTHIX MOYBAX 3alaJHbIX, CEBEPO-3aMaaIHbIX 1
LeHTPaNBHBIX paitoHoB Poccuiickoit ®enepanum. [lepBoe MecTo 10
9((HEKTUBHOCTU Ha JEPHOBO-IOA30JMUCTHIX TTOYBAX, OMOA30JEHHbBIX U
BBIIIEJIOUCHHBIX YepHO3eMaX 3aHUMArOT a30THEIe ynoopeHus. @ochop
Ha 3TUX MOYBaX HEPEIKO JEHCTBYeT CHIbHee, YeM Kaimid (Tadi. 87).

87. JleiicTBUe MUHEpPAJIBHBIX yA00peHUii HAa ypoxaii KapTodens, T/ra

ﬂ,epHOBO-HOZ[?;OJ'H/ICTaHZ

recyaHas M cylecyaHasi 9,8 26 12 17 50
CYIJIMHUCTAs 10,2 18 16 17 44
Cepas secHast 15,9 48 10 9 73
Bbllies10ueHHbIN YepHO3eM 8,6 20 18 5 44
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Ha oOBIKHOBEHHBIX M TUIMYHBIX YepHO3eMaX Mo 3(h(GEeKTUBHOCTU
4yacTo Ha MepBOM MecTe cTouT ¢ocdop, Ha BTopoM — a3oT. HecMotps
Ha OoJibloe roTpedeHue KapTodeaeM Kaaus, 3¢hGEeKTUBHOCTb KaIui-
HBIX yI0OpeHuii Ha OOJIBLIMHCTBE MTOYB HIXE, YeM a30THBIX, a 4acTo U
dochopHbIX. [ToTpeOHOCTH B KayIMK MPW BHECEHNM BHICOKMX 03 a30Ta
u ¢ochopa yBennunBaeTcs. B To ke BpeMsi Ha TTOMMEHHBIX U TOPMSHBIX
MoYBax KajuiiHble yaoOpeHus1 Mo 3(PMEeKTUBHOCTA 3aHMMAIOT MEpPBOE
MECTO ITOCJIe a30THBIX, Ha MeCYaHbIX M CyTeCUaHbIX I€PHOBO-ITOA30JIMC-
ThIX TTOYBaX — BTOopoe. Ha 3THx mouBax HEOOXOAMMO BHOCUTH 00JIe€ BbI-
COKME J103bl KAJIMIUHBIX YIOOpEeHUH Jaxke MpU MCIOJIb30BaHUU HAaBO3A.

Kaptodensb xopoIiio oT3bIBaeTCs Ha BHECEHME HaBO3a Ha BCEX THIIaX
II0YB, HO HauboJjee BHICOKME MPpUOABKM ypoxKasli OT HaBO3a MOJIYy4YaloT
Ha JIE€PHOBO-TIOA30JMCTBIX, OCOOEHHO TECYaHBIX U CYIEeCYaHBbIX, IO-
yBax. Ha TMIMMYHBIX YepHO3eMax FOXHBIX M I0TO-BOCTOUYHBLIX paiiOHOB
cTpaHbl 3¢ (GeKTUBHOCTh HaBO3a 3HAUUTEIHLHO HILKE.

Ha nepHOBO-MOA30JMCTBIX ITOYBAaX IOJ KapTodeiab BHOCIT, Kak
npasuiio, 30—40 T HaBo3a Ha 1 ra, Ha yepHo3eMmax — 15—20 1. Hapsnay
C HaBO30OM MOJ KapTodeab MOXHO MPUMEHSTh TOP(POHABO3HBIE, TOP-
doxmkeBbie, TOopPodeKaTbHbIE U IPYTUe KOMIIOCTHI.

Haubosee BbicoKre mpubOaBKM ypoxas KapTodeias MoaydyaloT Hpu
COBMECTHOM BHECEHMM HaBO3a WM KOMIIOCTOB C MMHEpaJIbHBIMH,
IpexKae BCEro a30THHIMU U a30THO-(POC(HOPHBIMU YI0OPEHUSIMMU.

Ha ¢one Boicokux mo3 HaBo3a (40—60 T/ra u Gosiee) Ha XOPOIIO
OKYJIbTYPEHHBIX I10YBAX MOXHO OTPaHUYUTLCS BHECEHMEM TOJBKO
a30THBIX WM a30THO-(hochOpHBIX ynoopeHuii. Eciau HaBo3 o KapTo-
¢eap He TMPUMEHSIIOT, TO HEOOXOAMMO JaBaTh IOJHOE MUHEpalbHOe
yIoOpeHue B MOBBIIIEHHBIX KoaudecTBax. PaHHMe copTa KapTodest
XapakKTepu3yloTcsl 0ojiee UHTEHCUBHBIM IMOTPeOJeHUEM MUTaTebHbIX
BEIIECTB U CUJIbHEE pearupyroT Ha yaoopeHue. [ToaToMy 10361 MUHE-
paJibHbIX yaoOpeHUit Ha (hOoHEe HaBO3a JOJIKHBI OBbITh BbIIIE MO paH-
Hue copTa KapTodes. IIpyu 3ToM 0COOEHHO BaXKHO BBIOpPATh IIPaBUIIb-
HO€ COOTHOIIIEHHE MEXIy OTACIbHBIMU BUIAMM ymoOpeHuii. s mo-
JIyYEHUSI paHHEW TOBAPHOM MPOAYKIIMU HEOOXOOUM OO0JIE€ BBICOKUIA
ypoBeHb (poCchHOPHOro MUTAHUS PACTECHUIA.

Jo3bl MUHEpallbHBIX yI0OpeHuit Ha (DOHE OpraHUYeCKUX IOJ Kap-
To(esb B ceBOOOOPOTAX Ha NIEPHOBO-TIOA30JIMCTBIX MOYBAX MPUBEICHbI
B Tabimiax 63, 81, 82, a Ha YepHO3eMax — B Tabiuile 82.

HopmaTuBel 3aTpaT IMTaTeIbHBIX BEIIECTB yIOOpeHMid Ha 1 T Kiryo-
Heli KapTodeis moKa3aHbl B Tabaulie 88.

HaBo3 u apyrue opraHudeckue ynoopeHusi, a Takxke (pochopHbie U
KaJuiiHble MUHEpaJbHbIE YIOOpPEHUs Jy4llle BCETO BHOCUTb C OCEHU
moJ, Bcraiky. ToJbKO Ha JIerkKMX MoyBax B palioHaX JOCTATOYHOIO YB-
JIaXXKHEHUSI BeCEHHee BHECEHUE yIOOpeHUI JaeT JIydyllide pe3yabTaThl,
yeM OCeHHee. DTO OOBSICHSIETCS BHIMBIBAHUEM KaJlvsl U3 TTOYBHI.

A30THBIE yIOOpeHUs 11eJeco00pa3HO MPUMEHITh BECHOI MO Iepe-
TMalKy 390M WM MPeANOCeBHYIO KYJIbTUBAIIMI0. AMMOHUMHBIC U aM-
MUaYHble (POPMBI YIOOPEHUI MOKHO TaKXKe JaBaTh C OCEHMU.
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88. HopmaTuBbI 3aTpaT nUTATEIBHBIX BelIeCTB ynoOpeHuii Ha 1 T KiyOHeil Kaprodens
H MaKCHMAJIbHbIe, IKOJIOTHYeCKH Ge3onacHbie 103bl a30Ta (Ny.,), KI/Ta 1. B.
(mo nanneiv ITUHAO)

CeBepo-3anaaHblit 11,6 3,6 3,6 4.4 100
LleHTpaIbHBIA:

JIECOJIyroBast 11,6 3,6 3,6 4.4 90

JIECOCTeTHAas 10,6 3,6 3,2 3,6 90
Bonro-Bsitckumii:

JIECOJTyroBast 12,0 4,0 4,0 4,0 90

JIECOCTEHAast 11,2 3,6 3,8 3,8 70
LlenTpasbHO-YepHO3eMHBII 10,8 3,7 3,7 3,4 80
[ToBomXCcKMii:

JIECOCTeTHast 10,6 3,4 3,4 3,6 75

CTeIHast 10,5 3,5 3,5 3,5 60
CeBepo-Kaskasckuii 9, 3,2 2,9 3,2 90
Ypanbsckuii:

JiecoJIyroBast 12,1 4,0 3,6 4,5 80

JIECOCTETHAas 11,0 3,6 3,6 3,8 85
3anagHo-Cubupckuii:

JIECOJIyTOBast 10,8 3,6 3,6 3,6 80

JIeCOCTeTTHast 10,5 3,5 3,5 3,5 70

crerHas 9,7 3,0 3,2 3,5 60
BocrouHo-Cubupckuii:

JIECOCTEITHAsI U TMoATaiira 10,8 3,6 3,6 3,6 85

cTemHast 11,2 4,0 3,8 3,4 70
J1anbHEBOCTOYHBII 11,6 3,8 3,8 4,0 110

Bonbimoe 3HaueHmne a1 obeciedeHUs 6oiee 0JarompUATHBIX YCITO-
BUIT MUTaHKUS B HAYaJIBHBIN ITEpHOI POCTa MMEET JIOKATbHOE BHECEHIE
yInoOpeHui TIpu Mocagke KapTodeasa uian Hape3ke rpeoHeii. Ilpu mo-
cagKe BHOCST TpaHYJIMPOBAHHBIN cymnepdocdaT 1 aMMUAYHYIO CEJTAT-
Py, a TakxKe CJIOXHbIe U KOMIUIEKCHbIE ymoOpeHus u3 pacuyeta 20—
30 kr NPK Ha 1 ra. IIpu ¢popMupoBaHUM TIPS MOXKHO BHOCUTH OOJIb-
11ee KOJIMYEeCTBO yIoOpeHnii, MaKCMMaJIbHAs 1032 ISl TAKOTO JIOKaJIb-
Horo pasMellieHus1 ynoopeHuii — mo 90 kr NPK.

Ha necuaHbIX 1 cynecyaHBIX ITOYBaX 4acTh a3oTa U Kaaus (1/4—1/3
o0111eli J03bI) 1eIeco00pa3HO MepeHecTH B MOAKOPMKY. Ha apyrux mo-
YBax MepeHeCeHNE YacTH yIOOpeHWIT 13 OCHOBHOTO B TIOAKOPMKY CHU-
KaeT ux 3¢p@ekTuBHOCTh. [103TOMY BHOCUTDH YIOOPEHMST B TOAKOPMKY
KapTodesst ceayeT TOIbKO, €CM UX He TMPUMEHSUIA B TOCTaTOYHOM
KOJIMYECTBe J0 MmoceBa. 11 TOAKOPMKHU KapTodeast MOXKHO MCITOTb30-
BaTb MECTHbIe YHO0OpeHUS — HaBO3HylO Xuxy (5—10T/ra), nTuuuit
nomeT (0,5—0,8 T/ra), KOTOpble BHOCSIT C HEMEIJEHHOM 3ale/KOoi B
MOYBY IIPU PHIXJICHUU MEXIYPSIAUIA.

ITon xaprodenb MpUMEHSIOT Bce (GOpPMBI a30THHIX YIOOpEHUIA.
Ha xuciabix mouBax Hapsay ¢ cynepdocdaroM B OCHOBHOE yaobOpe-
HUE MOXHO BHOCHUTb (POCHOPUTHYIO MYKY (B MOJTYTOPHBIX WIU Y-
BOCHHBIX J103aX 10 CpaBHEHUIO C cymnepdocdaTroM), a TaKxKe Apyrue
dochopHbie ynoopeHus. Ilo cBoeMy OefCTBUIO Ha ypoxail KapTo-
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dens cyabdaTHBIE U XJIOPUCTbIE (POPMbI KAJIMMHBIX YIOOpeHMM Kak
IIpY pa30BOM, TaK W TIPH JINTSIHLHOM IIPUMEHEHUH B CEBOOOOPOTE
MPaKTUIECKN paBHOLCHHBI. OTHAKO XJIOPUCTBIE (POPMBI KATMIAHBIX
yI0OpeHNIT MOTYT CHIKAaTh OTHOCUTENIBHOE COIepKaHMe KpaxMaja B
KIIyOHsIX KapTodens. BHeceHre XmopcoaepKalinux KaJuiHBIX yI00-
peHMI ¢ OCEHW B 3HAYUTEIHLHON Mepe yCTpaHsSeT BPeIHOe MeWCTBUE
XJIopa Ha Kaptodenb (B pe3yiabTaTe BBIMBIBAHUS XJIOpa W3 TOYBHI C
ocaKaMM).

ITon BnusiHueM ochOopHBIX yIOOpEeHUIA OTHOCUTEIBHOE ColIepKa-
HHUE KpaxMajia B KIYOHSX MOXKET ITOBBIIIATHCS, a MO BIUSHUEM a30T-
HBIX — HECKOJIbKO CHIDKAThbcs. OQHAKO BCIAEACTBUE YBEJIUMUEHUS YPO-
Xas Kaptodes npu yooOpeHUU BajaoBOil cOOp Kpaxmaja ¢ €IUHULIbI
IJTOIIAAM BCEraa Bo3pacTaer.

BazoBble TeXHOIOTMM ITPOM3BOACTBA KapTOdes s TTOYB pa3ind-
HOTO TPaHYJIOMETPUUYECKOTO COCTaBa MPUMEHUTENIbHO K HeuepHo3eM-
HOI 30HE (MPUWBS3KY STUX TEXHOJOTMI K KOHKPETHBIM IIPUPOTHO-
CETbCKOXO3IMCTBEHHBIM 30HAM M TIPOBUHIIUSIM, KaTETOPHUSIM arpojiaH-
MmadTOB OCYIIECTBIISTIOT C TIOMOIINBIO TEXHOJIOTMYECKUX amarnTepoB)
MIpeAyCMAaTPUBAIOT. TIPU HOPMAJILHBIX TEXHOJIOTHSIX ITOJIyJdeHUE YpPO-
xKaiHocty kiayoHeit 10—12 t/ra — 6onee 40 % peanuzanyy moTeHLIMA-
Jla copTa 0obecreurBaeTcs 3a CUeT UCIOJIb30BAHUS OMOJIOTMUECKHX pPe-
CypcoB arpoyiaHamagTa 1 noTeHlrala pacTeHUIA CO CIIeIyIOIM 0J10-
KOM yIOOpeHU: IpU HEIOCTaTKe OPTaHMYeCKUX YIOOpEHU MOXKHUB-
HBIM TTOCEB CUIAEPATOB Mepel KapTodeaeM U BHECEHUE MUHEPATbHBIX
ynobpeHuii B 103e NgoPgoKgg (B TOM uncie N3oP30K;, mpu nocanke
WUIM BCell TO3BI IIpM Hape3Ke TpedHelt).

MHTeHCUBHBIC TEXHOJIOTUH, pAaCCYNTAaHHEIC Ha YPOXKAMHOCTb Kade-
CTBEHHBIX K1yOHel 15—20 T/ra (peann3zaiivsi NOTeHIMAIa copTa BbIllIe
60 %), IpemycMaTprBalOT MEPOTIPUATHS TI0 3aIUTe PaCTEHUM OT Hau-
bosiee onacHbIX 6oJie3Helt (putodTopos), Bpenuteneit (KoaopaacKuii
JKYK), COPHSIKOB M KOMITEHCALIMIO BBIHOCA MTUTATEIbHBIX BEIIECTB YPO-
XKaeM 3a cueT npuMmeHeHus1 40 T/ra OpraHUYECKUX YIOOpeHUH U
NygoPgoK;,9 B cocTaBe MUHEPATBHBIX YIOOPEHUA.

IIpy BBICOKMX TEXHOJOTHUSIX, 00ECIIEYMBAIOIINX PeaTu3alluIo MO~
TeHIMana copra 6osee 80 % (rapaHTUPOBAHHBII YpOXKail B yCIOBUSX
HeuepHozembss 25—30 1/Ta KayecTBEHHOTO KapTodelist), Mpeayc-
MaTpUBAETCS WCITIOJIb30BaHWE HOBEHWIITNX IPHUEMOB BO3IEIBIBAHUS
BBICOKOMHTEHCHBHEIX COPTOB C KOMITJIEKCHOM 3aIIMTONM pacTeHUIA,
MEJIMOPATUBHBIX MEPONIPUITHI 1 MIPUMEeHEHWe opraHndeckux (60 T/ra)
1 MUHepanbHbIX Makpo- (Ngo_120P120—150K125_180) 1 MUKpOymooOpe-
HUiA. s coOMoaeHNs 9KOJI0TO-TUTHEHNISCKUX TPeOOBaHMI K TTH-
IIeBOMY KapTodesno 110 COoAepKaHWI0 HUTPATOB MaKCHMaJbHbBIE
03Bl a30Ta Ha 6orape cocraBisior 60—110 Kr/ra, Ipy OpOIIEHUN —
90—120 kr/ra.

OkynaeMocTb 1 KT . B. MUHEpaJIbHBIX YI0OpeHU MpubaBKoOil ypo-
Kasl JOJDKHA COCTaBJISITh He MeHee 27 KT KIIyOHei KapTodes.
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7.5.9. CAXAPHAS CBEKIJIA

CaxapHy10 CBEeKJy BBIPAIIMBAIOT B pa3IMYHbIX TOYBEHHO-KIMMAaTH -
YeCKUX 30Hax CTpaHbl, HO OCHOBHbIE ILIOILIAAU MOCEBOB (haOpUUHOM
caxapHoOil CBeKJIbl cocpenoTodeHbl B LleHTpanbHO-YepHO3eMHOM pe-
ruoHe Poccum.

Jnsa caxapHO# CBeKJIbl ONTHMAajJbHas peakius IOYBBI OJM3Ka K
HelTpaibHON wim ciaboiienoynoit (pH 6,5—7,5). [TosTomy maxe cia-
OOKMCIIBIE Cephle JEeCHbIE M I€PHOBO-TIOA30JMCThIC TTOYBBI HEOOXOIM -
MO M3BECTKOBaTh. Tak Kak IMPU M3BECTKOBAHUU CHIDKAIOTCS MOIBX-
HOCTb U JOCTYITHOCTb PaCTEHUSIM OOpa MOYBHI, 11eJIeCOOOpa3HO MpUMe-
HeHMe TMOJ caXxapHylo CBeKJy bopcoaepxkaiux ynoopenuii. Hemocra-
TOK OOpa BHI3BIBAET Y caxapHOM CBEKJIbI, KaK U y APYTMX KOPHETUIOI0B,
THWIb cepeuyka — 3abosieBaHue, MOJHOCTBIO YCTPaHSIeMOe BHECEHUEM
oopa.

ITo BbIHOCY MUTATEIbHBIX BEIIECTB caxapHas CBEKJa Cpelu ToJie-
BBIX KYJIBTYP 3aHUMAeT OJHO U3 MepBbIX MecT. [1pu ypoxkaiitHoctu 40 T/ra
cBekiia otpebster 180 kr N, 55 P,Os5 u 250 kr K,O. BeiHOC 316MeH-
TOB MUTaHMS caxapHOl CBeKIoi Ha 10 T KOPHEIIOA0B U COOTBETCTBY-
olllee KOJIMYECTBO OOTBBI MOXKET M3MEHSTHLCS B IIMPOKHUX TMpeaeax B
3aBUCUMOCTM OT ITOYBEHHO-KJIMMATUYECKUX YCJIOBUM, YPOBHSA U
CTPYKTYpPBI Ypoxkas. bojbliiee morpedieHre muTaTeIbHbIX BEIEeCTB Ha
obpa3oBaHUEe PaBHOTO ypoxasl caxapHoil cBekjoil B HeuepHo3zemHOit
30HE, YeM B palioHax pacIpoCTpPaHEHUS] YEPHO3EMHBIX ITOUB, OOBSICHSI-
eTCsl MpeXIe BCero pa3iuuMsIMU B CTPYKType ypoxas. Ha yepHo3emax
dopmupyeTcst MeHbIIle 00TBBI Ha Kaxabie 10 T KOpHEIUIONOB.

ITotpebieHne MMTATEIBHBIX 3JIEMEHTOB CaXapHOI CBEKJIOM IPOMC-
XOIUT Ha MPOTSKEHUU BCEro Mepuoia BereTaluu, ouTu 10 yoopku. B
HayaJbHBIM MEPUOI POCTa OHA MOMIOLIAET OTHOCUTEIBHO HEOOJIbIIOE
KOJIMYECTBO a30Ta, pocdopa u Kanusa. KopHeBas cucrema B 3TO BpeMsl
ele c1abo pa3BuTa, OMHAKO MOJIOIbIE pACTEHUS OYeHb YYBCTBUTEIbHBI
K HEIOCTaTKy OOCTYIHBIX MUTATEJIbHBIX BEIIECTB B MOYBE, OCOOEHHO
docdopa. B manpHelinieMm noTpebaeHNe MUTATEIbHbBIX BEIIECTB PE3KO
YCUJIUBAETCSl M IOCTUIaeT MaKCMMyMa B OCHOBHOI 30HE CBEKJIOBO/I-
CTBa B utoJjie — aBrycre (TabJ. §9).

89. IloTpedeHne NUTATEIbHBIX 3JIEMEHTOB CaXapHOii cBeKJIoil npu ypoxae 30 T/ra,
% MaKCHMAJILHOTO coaepxKaHus (Mo JaHHbIM PaMOHCKO# ONBITHOWM CTaHIMM)

Aot 20 54 72 91 98 100 91
®Dochop 13 35 50 66 74 98 100
Kanuit 16 46 53 72 73 93 100

B nepron MHTEHCMBHOTO pOCTa JIUCThEB caXxapHasl CBEKJIa ITOTpeo-
JITeT 0COOEHHO MHOTO a3oTa. 1 hopMupoBaHUS KOPHEIUIONA 1 caxa-
POHAKOILIEHUSI TpeOyeTcsl yMEPEeHHOE a30THOE, HO TTOBBIIIIEHHOE (hoC-
(aTHOE M 0COOEHHO KaJIMITHOE TTUTAHWE PACTEHUIA.
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B HeuepHozeMmHOI1 30He IIpu 00Jiee KOPOTKOM BEreTallMIOHHOM IIe-
puoje noTpedieHre SJEMEHTOB MUTAHUSI CaXapHOU CBEKJION MPOUCXO-
JIUT B OoJjiee cxKaTble CPOKH, a OCHOBHOE KOJIMYECTBO MUTATEIbHBIX BE-
IIECTB MCIOJIb3YETCS B aBryCTe—CEHTsI0peE.

Jlydive ycnoBus MUTaHUSI caxapHOW CBEKJIbI B TEUEHUE BCETO Ie-
puoJa BereTaluy odecrneyrmBaeT NpMMeHeHe OPTaHMYECKUX U MUHe-
paibHbIX ynoopeHuii. CaxapHas CBeKJia — OHa U3 HauboJjiee OT3bIBUM-
BBIX KYJIBTYp Ha COBMECTHOE BHECEHME HaBO3a 1 MUHEPAIbHBIX yI100-
peHUIA.

Oco0eHHO BEJIMKO 3HauyeHWe HaBO3a MU MUHEPAJIbHBLIX YIOOpeHUit
IUIST TIOJYYeHMST BBICOKOTO ypoxkasl caxapHoi cBekibl B HeuepHo3zeM-
HOM 30He Ha OeIHBIX JePHOBO-TIOA30JUCTHIX ITOoYBax. HemocpeacTBeH-
HOEe BHECEHME HaBO3a IO CBEKIIy BMECTEe ¢ MUHEPAIbHBIMU YIOOPEHM-
MU AaeT Oosiee BBICOKKME MPUOaBKU ypoxasi, OCOOEHHO Ha JIETKUX CY-
MecYaHbIX, a TAKXKe Ha TSKENbIX MOYBaxX, CKJIOHHBIX K 3alljIbIBAHUIO.
ITpu BHeceHMU HaBO3a IeCTBUE a30THBIX YIOOpeHU I 0OBIYHO BO3pac-
Taet, a 93(pPeKTUBHOCTb (POCHOPHBIX U KATMAHBIX YI0OpEHUI YMEHb-
IAEeTCSI.

ITpu BhIpalIMBaHUM CBEKJIbI HAa JOCTATOYHO OKYJIBTYPEHHBIX IIO-
YBax I10CJIe XOPOILO YI0OPEHHBIX HABO30M IMPEAIIeCTBEHHUKOB (KYKY-
py3a, Kaprodesb, o3uMas TILIEeHUIIa 1 1Ip.) MOA Hee MOXHO BHOCHUTD
TOJIbKO MUHepaJibHble ynoOpeHus. Jo3bl u 3(pPeKTUBHOCTb OTHEIb-
HBIX BUIOB yIOOPEHMI 3aBUCSAT OT MOYBEHHO-KIMMATUYECKUX YCIIO-
BUI U MpeaIIeCTBEHHUKA. MIX MOXHO OIpeaeuTh TaAKKe 110 HOpMAaTH-
BaM (TabJ. 90).

90. HopmaTHBBI 3aTPaT NUTATEJIbHBIX BEIIECTB yA0OpeHUii HA 1 T MpoayKuMu
NP MPOU3BOJICTBE CAXAPHOW CBEKJbI 0e3 opoueHusi (Kr /. B.) H MAKCHMAJIbHbIE,
3K0JIOTHYecKH Oe3omachbie A03bl a30Ta (Npay, Kr/ra 1. B.) (mo nannbiM IIMHAO)

LleHTpasbHBII 12,3 43 4,0 4,0 130
LenTtpanbHo-YepHO3eMHBIT 9,3 3,3 3,1 2,9 130
IMoBoyxckuii 8,8 3,2 2,9 2,7 130
Cesepo-KaBkaszckuit 6,5 2,6 2,4 1,5 120
3amagHo-Cubupckuii 8,9 2,5 3,7 2,7 75

Hago3 u ¢ochopHo-KanuiiHeie ynoOpeHus (3a UCKIIOUEHHEM He-
OOJIBILIMX 103 B PSIKU TIPU TTOCEBE) BHOCAT IMOJ CaXxapHYIO CBEKIY B
BUJIe OCHOBHOTO yIOOPEHMS ¢ OCEHM MO TITyOOKYIO BCIIAIIKY TUTYyTOM C
npenrmyxHukoM. I[lpu Menkoi 3ameiake MUHEpaIbHBIX YIOOpPeHUit
BECHOI MOJ KyJbTUBATOP WU O0pOHY 3(PHEKTUBHOCTD MX PE3KO CHU-
JKaeTcsl, 0COOEHHO B 3aCyILIVBBIC ToAbl. TOJIBKO Ha JIETKMX ITOYBaxX B
Golree yBIaXXHEHHBIX paitoHax HedepHo3eMHOIT 30HBI KaJTUITHEIE yI00-
PEHUS JIyqIlle BHOCUTH BMECTE C a30THBIMM BECHOM IO TIPEIITOCEBHYIO
00paboTKy.

B psinkm 1ipu TIoceBe Ha BCeX IMOYBaX PEKOMEHAYIOT ITOJTHOE MUHE-
panbHoe ymoopeHue: 10—15kr/ra N, 15—20 — P,O5 u 10—15 kr/ra
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K,0. PsagkoBoe ynobpeHue, yaydiiasi yCJIOBUsS MIUTAHUS U POCT pacTe-
HUI B HavYaJbHBIK NepUoJ, obecreyrnBaeT 3HaUYUTEIbHOE TTOBBIIIIEHUE
ypoxKasi caxapHoi CBeKJIbl. B psiniku He ciienyeT BHOCUTh aMMOHUIHBIE
¢GopMBI a30THBIX YIOOPEHUH, TTOCKOJIbKY B CeMEHaX CBEKJIbI MMEETCsI
MaJIblil 3arac YrjieBOJOB U MTPOPOCTKU MOTYT CTpajgaTh OT aMMHAYHOTO
OTpAaBJICHUS.

IlepeHeceHue yacTu ynoOpeHUI U3 OCHOBHOIO B MOJAKOPMKY IpU
OOBIYHBIX J03aX CHUXAeT ypoxkalHOCTh. [1onKOpMKy cieayeT pumMe-
HSTb TOJIBKO B JOTOJIHEHWE K OCHOBHOMY YIOOPEHUIO TIPY OPOIIEHUH
U B YCJIOBUSIX JOCTATOYHOTO YBJIAXKHEHUSI.

B ocHOBHOe ymoOpeHHe IOJ caXapHYI CBEKJIy Ha ITOYBaX, HAChI-
IIEHHBIX OCHOBAHMUSIMM, MOXHO TIPUMEHSTH BCE (POPMBI A30THBIX
ynobpenuit. 15 BHeCEHUSI B PSIOKU Ha BCEX, KPOME COJIOHIIEBAHBIX,
MoYBax Jy4yllre pe3yabTaThl JaeT HATpUeBasl CeauTpa.

Ha nepHOBO-TIOA30JUCTBIX MOYBAX U BBIIIEIOUEHHBIX YEpHO3EMaX
3¢ heKTUBHO MTpuMeHeHue (GochOpUTHON MyKH, OCOOEHHO B COCTaBe
KOMITOCTOB C OPTaHUYECKUMM YIOOPEHUSIMU.

Jlyuiast popMa KanuiHBIX YIOOpEeHU IJ1s1 caXapHOil CBEKJIbl — Ka-
JIUAHAS COJIb, KOTOPasi COAEPXKUT HATPUH, MOJIOKUTEIbHO BIUSIOIIUIA
Ha ypoxaii KOpHEIUIOAOB U coaepkaHue B HUX caxapa. [IpumeHeHune
Ha YepHO3eMax MapraHIleBbIX YIOOpeHMIT TOBBIIIACT YpOXKail U caxa-
PUCTOCTb CBEKJIBI.

30Ha Bo3aeabIBaHNS (paOpUUHOM caxapHOM CBEKJIbI BKIIOYAET U OC-
HOBHbIE paliOHBI BbIpALLIMBAHUST O3UMON MIIEHUIIbI, KyKYpY3bl Ha 3ep-
HO W TMOJCOJIHEYHUKA. B 3epHOCBEKJIOBUYHBIX CEBOOOOPOTAaX MUHE-
pajJbHBIMU YAOOPEHUSIMU 00ECIEUMBAIOT B MEPBYIO OUYepellb CaxapHYIo
CBEKJY, HO IIpU 3TOM pellaeTcsl OAHOBPEMEHHO U 3aja4ya MOBBIIIEHUS
ypOKaeB 03MMOI MIIEHUIIbI U KYKYpy3bl (Tad. 91).

91. Cucrema yno0OpeHusi B 36PHOCBEKJIOBUYHOM CEBOOOOPOTE

Buka umu ropox ¢ oBcom — 0—30 20—30 30—40 10 —
Ha CeHO

O3uMbIe 3¢pPHOBBIE 20—30 — 40—60 40—60 10 40—60
Caekia — 120—160 90—130 90—150 15NPK —
SIpoBbie 3epHOBbBIE — 30—40 60—80 60—90 10 —

C TIOZICEBOM KJIEBepa

Kiesep — — — — — —
O3uMBbIe 36pHOBBIC — — 40—60 40—60 10 40—60
Caekia 15—25 100—160 90—130 90—120 15NPK —
Kykypy3a (Ha 3epHO) — 80—100 80—100 80—100 5 —
SIpoBbIe 3¢pHOBbBIE — 30—50 40—60 30—50 10 —

[Ipumeuvanwue. [do3bl HaBo3a ykasaHsl B T/ra; N, P,Os, K,O — B kr/ra. [Ipu
BBICOKOM YPOBHE arpOTeXHUKW U 00ECTIEYeHHOCTU YA0OPEHUSIMU Ha YePHO3eMaX MOXHO
MOJIYUNTh YPOXANHOCTh 3€pHOBBIX 2,5—3T/ra M caxapHoit cBekibl 30—35T1/ra. [lpu
MeHbIIIei 00eCIIeYeHHOCTU MUHEPATbHBIMU YIOOPEHUSIMU 10 TIOCEBA X BHOCAT B MEHb-
LIUX J103aX WU TOJI OTAE/IbHbIC 36PHOBBIC SIPOBBIC KYJbTYPhI JAIOT TOJBKO B PSIAKU.

317



Boureniias B MeaepaiabHblil perUCTp TEXHOJIOTMM ITPOM3BOJCTBA
npoaykuuu pactreHueBoacTBa (2000 r.) 6a3oBasi TEXHOJIOTUSI TTPOU3-
BoACTBa (paOpMUIHOM caxapHOM CBEKJIBI MHTEHCUBHOTO THUTIA pacCUMTa-
Ha Ha BBICOKME IMOKa3aTeJu BbixoJa caxapa ¢ 1ra (He meHee 4,2 T/ra
caxapa, T. €. ypoxXaitHOCT! KopHeii He MeHee 30 T/ra mpu MmepcreKTUB-
HOM TIOCJIe MOIEpPHM3aIlNN 3aBOIOB BhIXome caxapa 14 % wmm 40 T/ra
KOpHel TIpu (pakTmaecKoM BeIxome caxapa 10—11 %) 3a cyeT KOMII-
JIeKca OMOJIOTMYECKU M arpoTeXHUYECKHM O0OOCHOBAHHBIX TEXHOJIOTH-
YECKHUX MPUEMOB U OPraHU3alIMOHHO-3KOHOMUYECKUX MEPOIPUSITHUIA.
BaxwueiimuMm ¢pakTopoM MHTEHCU(PUKALMKA IIPOM3BOACTBA CaXapHOM
CBEKJIbI, 00ECITeYMBAIOIIVM 10 ITOJIOBUHBI POCTA €€ YPOKalHOCTH, SIB-
JISIETCSl CMCTeMa 3alllUThl pacTeHUI U MprUMeHeHusT ynoopeHuit. B oc-
HOBHOM 30He cBekJiocessHuss Poccun — LlenTpanbHo-YepHo3eMHONI 1
MIPUWJIETAIONINX K Heil pernoHax — IpedyCcMaTpUBaOT BHECEHUE IO
MpeIIeCTBYIOIIYIO KyJbTypy ceBoobopora He MeHee 40 T/ra opraHu-
YeCKUX yOOOpeHMIA, a IO OCHOBHYIO 00pabOTKY ITOYBHI IO CaXapHYIO
cBexiry — He MeHee 80 % o01ieit 1036l MUHEPaIBHBIX YIOOpEeHUI, CO-
crapisioniei 10 450 Kr 1. B., B ToM uucie NigsP 30K s55. OkynmaemocTb
1 XT 1. B. yIOOpeHMIT TI0 3TOM TEXHOJOTUM, allpoOMpPOBAaHHOM Ha ILIO-
IIAAM TTOCEBOB caxapHoii cBekiibl 6osee 300 ThiC. ra, cocraBmiaa 67—
89 KT TOBapHOM MPOAYKLMUHU, a IPOM3BOAMTENBHOCTh Tpyda 2,25—
2,33 yen.-4/T.

7.5.10. MOACOJIHEYHUK

INoacomHeYHUK — OCHOBHAS MacaMYHas KyJIbTypa B Halllei cTpaHe.
Ero moceBsl B mocienHue TOABI 3HAYUTEILHO PaCIIUPEHbl B OCHOBHBIX
30Hax Bo3nenbiBaHust — Ha CeBepHoM Kapkase, B [ToBomkbe u B LleH-
TpasibHO-YepHo3eMHOI1 30He. B HeuepHo3eMHOIT 30HE ITOACOIHEUYHUK
BBIPAIIMBAIOT MPEUMYIIECTBEHHO Ha cuioc. IIpu BozmenabiBaHMM Ha
CceMeHa BBIHOC TUTATEJIbHBIX BEIIECTB Ha 1T OCHOBHOH IMPOAYKIIUM
cocrapnsieT: 40—45 kr asora, 17—20 — ¢ocdopa (P,Os) m okomo
100 xr xanus (K,0). OTHollleHHe MOOOYHON MPOAYKIIMM K OCHOBHOM
paBHO 2,3—2.9. Ha xaxnnie 100 11 3e1eHO#T MacChl TOACOTHEYHUK I10-
Tpebiasier okoyo 30 Kr asota, 10 — docdopa u 60 kr kamug. Copra ¢
0oJIbIIION BereTaTUBHOM Maccoil aalT ypoxaitHocTh 30—40 1/ra, a ipu
BBICOKOI arpoTeXHUKe C MpuMeHeHueM ymoopeHuit — g0 50 T/ra. Ha
KOPMOBBIE 1IeJIN TTOACOTHEUYHNK BEIPAIIMBAIOT KaK B YMCTOM BUIE, TaK
1 B cMecU ¢ 000OBBIMU KYJIbTYpaMU — FOPOXOM, BUKOM, KOPMOBBIMU
000aMu, JTIOMMMHOM.

IMoncomHeYHUK — NOCTATOYHO TUIACTUYHAS K YCJIOBHUSM BbIpAIIM-
BaHUS KyJbTypa; OH pa3BMBAeT MOIIHYIO, TJIyOOKO MPOHUKAIOIIYIO B
MMOYBY KOPHEBYIO CUCTEMY M OTJIMYAETCS MOBBIIIEHHON CITIOCOOHOCTHIO
yCBauMBaTh M3 TPYAHOPACTBOPUMBIX COCIMHEHUI IMUTATEeJIbHBIE 30JIb-
HbIE 2JIEMEHTbBI, B TOM uncie Kanuid. C Hayajia Beretaliuu 10 odpa3oBa-
HUSA 5—6 Tap JUCTheB MOIACONHEYHUK MOTPEeOIIeT HEOOMBIIOe KO-
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YEeCTBO MUTATEIbHBIX BEIIECTB, HO YK€ K Hadajly IIBETEHUS B paCTCHU-
SIX HaXOAWTCSl OKOJIO TIOJOBMHBI a30Ta, Kajusi U TpeTb (ochopa oT
MaKCHUMaJbHOTO WX HAaKOIUIEHMSI MpPU TMOXEJTeHUU KOp3uHOK. Ilo-
TpebJeHue a30Ta MOACOJTHEYHUKOM K HaJMBY CEeMsIH MPaKTUYECKU 3a-
KaH4YMBaeTcs, a Kanus cocTaBisgeT 80 % oT MaKCHMMaJIbHOTO KOJIMYeE-
CTBa; B 3TO BpeMsl pacTeHUsl coAepxKaT TOJIbKO A0 1/3 MakCMMalbHOroO
coaepxaHus (pocdopa 1 TPOAOIKAIOT €ro MOrjaouaTh BILIOTh 10 MOJI-
HOTO CO3peBaHusI.

IlomconHeYHMK Ha ceMeHa MPU pa3MEeIleHUH MOCIe O3UMBIX U SIPO-
BBIX KOJIOCOBBIX, KyKypYy3bl M KapTodesiss OObIYHO MCITOIb3yeT TOJbKO
rocjeaeiicTBe HaBoO3a, a IpY BhIpAalllMBAaHUHU HAa CHJIOC XOPOIIIO OT3bI-
BaeTCs Ha HEMOCPEICTBEHHOE BHECEHNE HaBO3a U APYTMX OpraHuvec-
Kux ynoopeHuii. Ha 1o>KHbBIX KapOOHATHBIX, TUIIMYHBIX U BHILLIEIOYEH-
HBIX YepHO3eMaX, KallITAHOBBIX MOYBaxX BEAYIIYIO POJIb MPU BhIpalllv-
BaHUU TMOJACOJHEUYHUKA urpaet ¢occop U ero KoOMOMHAILKS ¢ a30TOM.
Ha nouBax HeuepHo3eMbsl 3HaueHME a30THBIX YIO0OpEHUI Bo3pacTaer,
KUCJIbIe TIOYBBI HEOOXOAMMO M3BEeCTKOBaTh. Ha mecuaHbIX U cymecya-
HBIX MOYBAX 1eJeco00pa3HO MPUMEHEeHNE KaTUNHBIX YI00peHUiA.

Oprannyeckue M (ochopHO-KaTuHBIE YIOOpPEeHMS Ha CBSI3HBIX
IMOYBax BHOCST IOJl OCHOBHYIO 00pabOTKY ITOYBHI, a30THBIE B 3aBUCH-
MOCTH OT (DOPMBI YIOOPEHUSI — OCEHbIO WM mnepen noceBoM. Ha opo-
IIaeMBIX 3eMJISIX B JIOIMOJHEHNWE K OCHOBHOMY YIOOPEHUIO MPOBOIST
MOAKOPMKM B (hase 6—8 JIUCThEB C 3a[eJKOI B MOYBY MEXKIYPSINIA.
ITomconHEYHUK XOPOIIO OT3bIBAETCS Ha PSIKOBOE BHECEHME BOAOpa-
CTBOpUMBIX (opMm dochopcoaepxaiiux ynoopeHuit. Ilpu nepuuute
yIOOpEeHUI B PSIAKY MIPU ITOCEBE MPEANouTUTebHee BHOCUTh NygP,y B
BUJE COOTBETCTBYIOIIMX ABYXKOMIIOHEHTHBIX KOMILIEKCHBIX yaoOpe-
HU.

ATPOXUMMYECKOI CIyk00i1 Ha OCHOBAaHMHU PE3YJbTATOB IOJEBbIX
OIBITOB YCTAaHOBJIEHBI HOPMATMBBI pacxoja yIOOpeHMI Ha eAUHUILLY
OCHOBHOM MPOIYKIIMH, KOTOPBIE MOXHO MCIIOJIb30BaTh IJIs1 OMpeaese-
HUS MOTPEOHOCTH B yIOOPEHUSX Ha IJIAaHUPYEMBIN YPOBEHb ypoKali-
HocTH (Tab. 92).

92. HopmaTuBbI 3aTPaT NMUTATEIbHBIX BENIECTB yI00PEHHI HA MOJyYeHHe
1T ceMsH MOICOJHEYHHKA, KT 1. B. (10 gannbiM IIMHAQO)

LleHtpanbHO-YepHO3eMHBIM 60 18 24 18
IMoBoykCKMit 65 20 30 15
Cesepo-KaBka3ckuit 43 20 20 3
3amagHo-Crubupckuit 58 33 27 8

CebCKOX03IUCTBEHHbIE MPOU3BOAUTENN, WMEIOIINe pa3inyHbIi
YPOBEHb MaTepUAIbHO-TEXHUYECKOTO 00eCIeUeHUsI, MOTYT MCIOIb30-
BaTb TEXHOJIOTMM ITPOM3BOJCTBA CEMSIH ITOACOJHEYHHUKA pa3InyHOM
WHTEHCUBHOCTH, pa3paboTaHHbIC PA3IUUYHBIMU HAYYHBIMU YUpPEXKIe-
HusiMu ctpaHbl (BHUUW macnuunbix KyasTyp uM. B. C. IlycToBoiira,
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HHWMN cennckoro xo3sgiictBa LleHTpaibHbIX pailoHOB HeyepHo3eMHOM
30HBI U 1Ip.) TpaauiiMoHHAsT TEXHOJOTUS MPEACTABISIET COO0I CUCTEMY
MOJYYECHUSI CEeMSIH MOJACOJHEYHUKA C MCIOJIb30BAHUEM ILIOAOPOIUS
MOYBHI U PECypCcoOB arpojiaHamadTa, OMOJIOrMYecKoro NoTeHIaua pa-
CTEHUI, 00ECTIEUMBAIONIYIO0 PEAIM3alMI0 TeHETUYECKOro MOTeHIMana
COPTOB M TMOpUAOB 6osee yeM Ha 45 % (mpm ypoxaitHocTH 1,2 T/Ta ce-
MSIH).

MHTeHCcUBHAS TEXHOJIOTHUSI — CUCTEMa MoJlydeHust 2—2,5 T/ra Kaue-
CTBEHHBIX CEMSH IIOACOJHEYHMKA, BKIIOYaoIIas KOMOWHUPOBAaHME
TEXHOJIOTMYECKMX TPOIIECCOB, 3aIlUTy PAcTeHUM OT Hambojee orac-
HBIX OOJIe3HEe, BpenuTeseli U COPHIKOB, KOMITEHCALIMIO BEIHOCA TTMTA-
TEJbHBIX BEIIECTB C YypoxKaeM 3a CUeT IMPUMEHEHUS MMHEepaJTbHbIX
yIobpeHuii (opranuueckue ynoopeHus HelenecoobpasHsl). [Tpu aTom
peanm3aiys TeHETUIeCKOTO MOTeHIINAaIa CopTa COCTaBIsieT bonee 65 %
IIPX BBICOKOU IMTPOU3BOANTEIHLHOCTH Tpyaa. Jo3bl ymoOopeH!iA pu Tpa-
TUIIMOHHON ¥ MHTEHCUBHOM TEXHOJOTHUSIX COCTABIISIIOT COOTBETCTBEH-
HO Nj3oP4o 1 NgoPgo. IIpu pazpaboTke TEXHOJOTUI ¢ YIETOM KOHKPET-
HBIX TOYBEHHBIX YCJIOBUI pEIIAIOT BOMPOC O 1IeJecO0Opa3HOCTU UC-
MTOJTL30BAHUS TIOM TIOACOTHEYHWK KaJIMHHBIX YIOOpPeHMiIl. A30THEIE
ynoOpeHMsT BHOCST IOA MpeAroceBHYI0 00paboTKy, a pochopHO-Ka-
JIitHBIe — ol BenmamkKy. OKynmaeMocTh 1 KT 1. B. yIOOpeHM# ceMeHa-
MM TIOICOJTHEYHMKA COCTaBIsAeT 7—8 KT.

7.5.11. OCOBEHHOCTN CUCTEMbI YOBEPEHUNA
B OBOLIHbIX CEBOOBEOPOTAX

OBOILIEBOICTBO OTJIMYAETCH OT APYIMX OTpAciell paCTEHUEBOICTBA
OOIIMPHBIM BUIOBBIM M COPTOBBIM COCTABOM PACTEHUIA, pe3KO pa3fiu-
YaIOLIUXCS M0 AJMHE BereTallMOHHOIO Mepuoaa, CTPOSHUIO M MOIIIHO-
CTM KOPHEBOM CHCTEMEBI, TeMraM (PpOpMUPOBAHUS WCITOIb3YEMBIX B
KavyecTBE TOBAapHOM IMPOMYKIIMM OPraHOB 3araca W, CJemoBaTelbHO,
pasMepaMid M IUHAMHWKON ITOTPeOJIEHUST MUTATEIbHBIX BEIIECTB IPU
dopmupoBanny ypoxast. OBOIIHEIC KYJIBTYpPHI, KaK IIPaBUIO, BEICOKO-
TpeOOBaTeIbHBI K TUIOAOPOINIO TI0YB, BOTHOMY M ITUTATEIHLHOMY pe-
KMaM JTMOO0 BCJICACTBAE MHTEHCHMBHOTO HAKOITJICHMS CYXOTO Bellle-
CTBa 3a KOPOTKWI MEPUON 3eJEHHBIMU M CKOPOCIEIBIMU OBOIIAMH,
MO0 BCeACTBHE 00pa3oBaHMsI OOJBIION PacCTUTEIBLHOM MAacChl B TO-
BapHoii (20—50 T/ra) 1 mo6o4yHOI npoayKuuu. [ToTpedbHOCTL B HEOO-
XOIUMBIX MUTATEJIbHBIX BEIIECTBAX UISI CPEAHMX M BBHICOKUX YPOBHEH
YPOXaHHOCTH OCHOBHBIX OBOIIHBIX KYJIBTYP, BO3ACJIBIBAEMBIX B ITOJIE-
BBIX YCJIOBUSIX, JIETKO MPENCTaBUTh, UCXOAS M3 CPEIHUX BEJIUYUH BbI-
HOCA BaXKHEMIIMX 3JIEMEHTOB NMUTAaHMS Ha 10 T OCHOBHO# MPOAYKIINH,
MpUBEIESHHBIX B Tabau1e 93.

OBolIHBIE CEBOOOOPOTHI pa3MelIaloT B XO3sMCTBaX Ha Haubosiee
IUTOMOPOTHBIX TTOYBaX (MOMMEHHBIX, TOPMPSHUCTHIX, XOPOIIO OKYIbTY-
PEHHBIX MWHEPAJTbHBIX) C TMOBHIIICHHBIM W BBICOKUM COAEpKaHUEM
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93. BbiHOC muTaTebHbIX BemiecTB Ha 10 T OcHOBHO# (C y4eTOM MOOOYHON) MPOXYKIUH
OBOIIHBIX KYJbTYP, KT (CpeJHHE JaHHbIE MO OMBITAM ArPOXHMHYECKOM CIYKOBI)

Kamnycra 6enokouanHast 30—40 10—13 35—50
MoOpKOBb CTOJIOBast 25—35 10—15 40—55
CaBekJia CTojIoBast 40—50 10—20 60—80
Orypell (ITpyA OPOIIECHUM ) 30—35 12—18 40—60
Towmar (rnpu opolieHun) 20—30 8§—12 35—45
Jlyk peruatblit 15—-25 10—12 25—35

MOJIBYDKHBIX (pOpM MUTATENbHBIX BellecTB. WX pacmonararoT BOJIU3U
>KMBOTHOBOMYECKMX (pepM IJIsI CHYDKEHUS 3aTpaT Ha IIPUMEHEHHe Tpa-
JUIIMOHHO BBICOKHUX 103 HABO3a M OpraHMYeCKUX YI0OpPEeHU Tpu BbIpa-
IIMBaHUU OBOIILIEH U BOJIM3U BOAOMCTOUYHUKOB JJIsI TIPOBEACHMSI MOJIMBa
U opoueHust. O0s13aTeIbHBIM YCIOBUMEM MPU BO3[EIbIBAHUN OBOILHBIX
KYJIBTYD SIBJISIFOTCS TIIaTeJIbHAasI JIaHMPOBKA MOBEPXHOCTH T0JIel, Kaue-
CTBeHHasl, 0COOCHHO (PUHUIIHAS, MOArOTOBKA TOYBBI. BOJBIIMHCTBO
OBOIIHBIX KYJIBTYp TpEeAnouynTaeT OJU3KYI0 K HEHTpaIbHON peaklnio
IMOYBEHHOM Cpebl, TTO3TOMY MEePBOOYEPEIHBIM arpOXUMUYECKUM Me-
POIPUSTHEM SIBJISIETCSI U3BECTKOBAHME KUCIIBIX TTOYB.

Il oBOIIEBOACTBA XapaKTepHa BBICOKas CTENeHb MHTEeHCU(UKA-
LIUY TIPOM3BOJICTBA 32 CUET MPUMEHEHUSI MUHEPATbHBIX MaKpO- U MUK-
poynoOpeHuid 1 Mep 3allUThl pacTeHUIl OT Oojie3Helt, BpeauTenae u
copHoli pactuTeabHOCTH. B 1990 1. cpemHuit ypoBeHb MPUMEHEHUS
MUHEPaIbHBIX YIOOPEHUI TOJ OBOIIHbIC KYJIbTYyphbl B Hallleii CTpaHe
coctabysut cebie 300 kr A. B. (Ny;5P97K; ). B mociaennue romsl mpo-
M3OIIJIM 3HAUUTENBbHOE COKpallleHUWe TUIOolIaneil, yMeHbIIeHUe TTPon3-
BOJICTBA U 3arOTOBOK OBOILEH BCIEICTBUE KaK CIOXHOI 9KOHOMUYEC-
KO CUTyallMU, TaK U CHUXXEHUsI YPOBHS TEXHOJIOTUM TIPOU3BOJICTBA, B
TOM YHCJIe TPUMEHEHMST OPTaHNUYECKUX U MUHEPATbHbBIX YI0OpEeHUIA.

ITo Mepe cTabuauMzalv COLUAIBHO-2KOHOMUYECKON CUTyalluu W
pPa3BUTHUSL PHIHOYHBIX OTHOIIEHUI COCTOSHUE OTPaciu ITOCTEIIeHHO
YAYYIIaeTcs 1 MPU JOCTAaTOYHOM MaTepralbHO-TEXHUUECKOM OCHAIIIe-
HUU U OCBOCHUM COBPEMEHHBIX HAyYHO OOOCHOBAHHBIX TEXHOJIOTHMI
BO3MOXHBI POCT IUIOIIAAEH U YPOXKANHOCTH OBOILIHBIX KYJAbTYpP, HACKI-
IIEeHNEe BHYTPEHHETO PbIHKA 1 MOBBIIIIEHNE BO3IEIbIBAHIS KOHKYPEH-
TOCIOCOOHOCTU OTE€YECTBEHHOMN Mpoaykiuu. Ocoboe 3HaYeHHE TPU-
00peTaloT TeXHOJOIMU MPOU3BOICTBA OBOIIHOM MPOAYKIIUMU, obecre-
YMBaIIe MAaKCUMaJIbHYIO peaan3aliio OMOJIOTMYECKOro NoTeHImana
COPTOB 3a CUeT MPUPOAHBIX PECYPCOB, PALIMOHAIBHOIO UCITOJIb30BaHNS
MOYBEHHOTO TIomopoaus M 3PEMEKTUBHOIO, pecypcocOeperaiomero,
9KOHOMMYECKH BBITOJHOTO M 3KOJOTMYECKU Oe30MacHOro MpUMeHe-
HUS yOIOOPEHU U IPYTUX CPEACTB XUMU3ALUU.

Hago3 u npyrue opraHu4eckue yao0OpeHUsI B OBOLIHBIX CEBOOOOPO-
Tax BHOCST IIpeXIe BCEro IO orypell, Kanycty u ayk. [lom 1yk, umero-
U cJTabOPa3BUTYI0 KOPHEBYIO CHUCTEMY M BBICOKYIO UYBCTBUTENIb-
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HOCTb K TTOBBIIIIEHHOW KOHILIEHTPALIMU TTUTATEJIbHBIX BELIECTB, CAEAYET
BHOCUTb TOJILKO XOPOIIO TepernpeBlIuii HaBo3. CiabonepenpeBIinii
HaBO3 HE PEKOMEHIYIOT IMIPUMEHSITh IOJ CTOJOBbIC KOPHEIUIOALI U3-3a
OIMACHOCTU Pa3BETBJCHUSI U paCIIEeIJIEHUS] KOPHEIUIOA0B, CHUXKEHUSI
X TOBApHON LIEHHOCTHU U JiexKKOCTHU. Ha CBSI3HBIX ITOYBAX IO KYJIbTY-
pPBl paHHero moceBa (JIyK, KaIlycTa paHHSISI U TO3[HSISI) HaBO3 JIydlle
BHOCHUTb OCEHbIO MOJ BCHAILKYy, a Ha JIEFKUX IOYBaX — MO/ TMO3IHUE
BBICEBaeMble KYJIBTYphlI (KamycTa cpemHecriesiasl, Orypeil) — BECHOM.
ITpu HegocTaTKe OpraHUYECKUX YIOOPEHUI ClielyeT UCTO0JIb30BaTh 3€-
JIeHOe yaoOpeHue B KauecTBe MOXKHUBHOM (B CEBEPHBIX paliOHaX Iocjie
yIoOpeHUId paHHECIIeJbIX OBOINEK) WAM IIOAMNOCEBHON KYJIbTYPHI
Mpexae Bcero 0000OBBIX PaCTEHUM.

IToTpeOHOCTh OBOIIHBIX KYJIbTYP B MUTATEIbHBIX BellleCTBAX HAM0O-
Jiee TIOJHO YAOBJIETBOPSIETCSI TIPU COBMECTHOM TMPUMEHEHUM OpraHu-
YeCKUX U MUHEpaJIbHBIX ynoOpeHuil. B To ke BpeMsi Ipu BbIpalluBa-
HUMU Oryplia mpearnouyTuTeIbHee BHECEHNE BHICOKUX J03 CBEXXEro HaBo-
3a, MOJ KaIlyCTy IpM HEJOCTaTKe OpraHUuYecKUX YAO0OpeHUIl MOXXHO
BHOCHUTb TOJIbKO MHUHEpaJbHble YI0OpEeHUsI, a KOPHEIUIOAb U paHHe-
crieJiasl Kamycra ¢ yCIeXoM UCHOJIb3YIOT MOCIeNeCTBUE OPraHUYeCKUX
yI0OpEeHUIA.

Ho3bl U cocTaB MPUMEHSEMBIX YIOOPEHUIA 3aBUCAT OT TUIOJOPOIMS
MOYBBI, COCTaBa BO3MEJbIBAEMBIX KYJIbTYP U IUIAHUPYEMOU ypOXKaiiHO-
CTH.

B tabnuue 94 npuBeaeHbl YCTAaHOBJAEHHBIE arPOXUMUYECKOMN CITyXK-
00lf Ha OCHOBAaHUU PEe3YyJbTaTOB MOJIEBBIX OINBITOB HOPMATUBHI 3aTpaT
MUTATEJIbHBIX BEIIECTB YAOOpeHU Ha | T OCHOBHOU MPOAYKIIUU
OBOIIHBIX KYJbTYDP, BEIPAIIMBAEMbIX B Pa3JIMYHBIX PETMOHAX CTPaHbI.

B oBol11IeBOACTBE UCTIOJB3YIOT BCE CMOCOOBI BHECEHUST yaoOpe-
HUI — OCHOBHOE J0MOCEeBHOE (pa3dpOCHOE U JIOKAJbHOE), MPUITO-
ceBHOe (psSIAKOBOE U MPUIIOCAAOYHOE), MOAKOPMKHU B TEUEHUE Be-
retaiiuu (KOpHeBbIE M HEKOpHeBbIe). [Ipyu 3TOM yUYUTHIBAIOT OCO-
OEHHOCTU MOYBEHHO-KJIUMATUYECKUX YCIOBUM, aTpPOTEXHUKHU, BU-
JIOBBIX W COPTOBBIX pa3jIWUYUMil B TMOTPEOJEHUU MUTATEIbHBIX
BEILIECTB OBOILIHBIMM KYJbTypaMMu B TeueHUEe Beretauuu. Hampu-
MEp, CpeAHEe- U MO3JAHECIIENbIe COpTa KAaIlyCThl UMEIOT MPOJOJIKM -
TEeJAbHBIA MEepUOA MUTAHUS C HauboJiee MHTEHCUBHBIM ITOCTYILIE-
HUEM IMUTATEJIbHBIX BEIIECTB BO BpeMsl 3aBSI3bIBaHUSI U DOPMUPO-
BaHUS KOYAHOB, a paHHECMEJION KanycTe (a TakKe APYTUM OBOLIAM
C KOPOTKUM MEepPUOJO0M Bereraluu) TpedyeTcs yCUIeHHOe TUTaHue
¢ Hayajga pocta. HaBo3 U oCHOBHYIO 10J10 (HOCHOPHO-KATUINHBIX
yI0OPEeHUI BHOCST IO/ OCHOBHYIO 00pabOoTKYy MOYBHI, a a30THHIE (a
Ha JIETKMX MoYBax U KaJauiHble) — MoJ npeanoceBHyto. I1pu nmoce-
BE U MPU IOCAIKE CIOXHBIE U KOMIUIEKCHBIE YAOOpEeHUSI BHOCSAT
CleMAJIbHBIMM KOMOWHUPOBAHHBIMU OBOLIHBIMU CESJIKaMHU B
no3e 10—20 NPK.

MHorue OBOIIIHbIE KYJIbTYPhl BRICAXKMBAIOT paccanoit (Karycra, To-
MarT, mepel, 0akjiaxaH, 4aCTUYHO Orypell), BhIpallluBaeMoii B TOp(do-
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MepPEerHOMHBIX TOPIIOYKaX UM 6e3 HUX Ha TPyHTax ¢ Jo00aBIeHUEM He-
00XOOUMBIX KOJMYECTB TIUTATCIBHBIX BEIIECTB C MHWHEpPaTbHBIMU
ynoopeHussMu. [IpakTuKyIOT Takke BHECEHHE HEOOJBIIOro KOJInmde-
CTBa yIOOPEHUI ¢ MTOCaTOYHBIM TTOJIMBOM, a TAKKE TIePETHOS TIPU BBI-
cagke paccambl B JIVHKU.

Ha Gonee jgerkux 1moyBax B 30HAX JOCTaTOYHOIO YBJIaXXKHEHUS, a
TaKKe TIPU OPOIICHUM UIST OBOIIHBIX KYJIBTYP C MPOIOJIKUTEIHLHBIM
MepUOJOM BEreTallMU 11eJIecCOO0pa3HO MepeHeCeHNe YacTu a30THBIX U
KAJIMHHBIX YIOOPEHU B IMTOAKOPMKHU C IMOJMBHOI BOJOM WU BHYTpHU-
ITOYBEHHO B MEXIYPSIIbSI.

IIpu o0OpaboTKe MeXAypsAvii KyJIbTHUBaTOpaMM-pacTeHUEUTATe-
JIIMA OTHOBPEMEHHO BHOCSIT HEOOJIbIIME KOJMYECTBA IMHUTATEIbHBIX
BellecTB (I03a ymoOpeHuii B pusndeckoir macce 50—60 kr/ra). Mak-
CHMaJIbHBIC O3Bl a30THBIX YAOOPEHMI TSI OBOIIHEBIX KYJIbTYp peria-
MEHTUPOBaHHI (TabJ1. 94) Bo n3bexkaHre HAKOILIEHUSI U30BITOYHBIX KO-
JINYECTB HUTPATOB B TOBApHOM TPOMYKIIMU, B OTUX Xe IIEJSIX peryia-
MEHTUPYIOT MUHUMAJIBHBIN CPOK OT MOCIIEAHEN ITOTKOPMKH a30TOM IO
yOOpKHU ypoKasl.

94. HopmaTuBbl 3aTpaT NMUTATEJbHBIX BeleCTB yA00peHuii Ha 1T OCHOBHOW MpPOAYKUMH
OBOLIHBIX KYJbTYP (Kr 1.B.) M MAKCHMAJbHbIE JKOJOTMYECKH Oe30macHble J03bl a30Ta
(Nmax» Kr/ra 1. B.) (no nanabiM IIMHAO)

Kanycma 6eaokouannas (npu opowrenuu)

LleHTpanbHBII 17 10 14 140
LeHntpanbHO-YepHO3eMHBIN 14 13 14 135
CeBepo-Kaskasckuit 20 17 17 120
3anagHo-Cubupckuit 19 16 19 130
BocTtouHo-Cubupckuit 19 14 19 130

LeHntpanbHo-YepHO3eMHBIN 28 23 23 110
CeBepo-KaBkaszckuii 27 22 24 100
3amagHo-Crubupckuit 25 23 20 100
BocTtouHo-Cubupckuii 25 20 20 100

Tomam (npu opowenuu)

LeHntpanbHo-YepHO3eMHBIN 22 14 20 140
[ToBoJXCKMIA 20 18 12 130
Cesepo-Kapkasckuii 18 18 18 120

Ceexna cmonoeas, MopKoeb

LeHTpanbHBbIM 20/11 15/11 23/17 90/80

LlenTpasbHO-YepHO3eMHBbII 22/14 20/14 20/14 100/90
3amnagHo-Cubupckuii 25/18 20/14 20/24 100/90
BocTrouHo-Cubupckuii 22/22 18/27 20/27 100/100

I1 puMcEcyYaHMUECE. B uncnurene — cBekia CTOJIOBasdA, B 3BHAMCHATCJIE — MOPKOBb.
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IIpu cbGanaHcupoBaHHOM MHUHEPAJbHOM ITMTAHWM PACTEHUII Mak-
pO- ¥ MUKPO3JIEMEHTAMM C BHECEHUEM OPTaHMYECKNX YIOOpEHUI CO-
JIepXaHWe HATPATOB B OBOIIMHON MPOAYKIINK CHIDKACTCS.

TunmaHele 6a30BbIe TexHOJOTHH, pa3padbotanHbie BHWUUW oBorte-
BOZCTBA, PACCUNTAHBI Ha MEXaHW3MPOBAHHOE BO3MIEIbIBAHNE BEIYIINX
OBOITHBIX KYJIBTYp B OCHOBHBIX 30HaX MUX IPOM3BOICTBA, B CIICIINAIII-
3MPOBAaHHBIX OBOIIEBOMUCCKUX XO3SIMCTBAX, a MpHIaracMbIe TeXHOJIO-
rMYeCKUe amanTephbl MpeaycMaTpUBalOT MOAM(UKALIMM 0a30BBIX TEX-
HOJIOTUI1 TPUMEHUTEIHHO K KOHKPETHBIM IMOYBEHHO-KINMATUIeCKUM
1 JaHIIAa(QTHBIM YCIOBUSIM B XO3SHCTBaX pa3HOIo yKiaaa, B TOM YUC-
Jie (pepMepCKuX.

TpanuIMOHHBIE M BBICOKOIIPOU3BOAUTENbHBIC TEXHOJOIMHU BO3MIE-
JIBIBaHUSI OBOIIHBIX KYJBTYp (pacCUMTaHHBIE HA peaju3alllio MOTEH-
[Majia copTa COOTBETCTBEHHO He MeHee YeM Ha 60 u 80 %) mpemycmat-
PUBAIOT IPUMEHEHHE CICTYIOIINX 103 OPTAaHNIECKNX M MUHEPATbHBIX
yIOOpEeHMIA:

TIpA BBHIPAIIMBAHWUM KaITyCThl OEJTOKOYAHHOM IJIT YpOXKAHHOCTH
35—50 u He HmKe 60 T/Ta — cooTBeTCTBEHHO Ngo_og9Ps0_0Ki20—150 1
Ni20—150Ps0—100K180—210 TIP¥ 03¢ OpraHuyecknx ynodperuit 40— 60 1/Ta;

CTOJIOBOM MOPKOBU IIsT ypoxkaiiHOCTU 25—35 u Boie 40—45 1/
ra MpM BHECEHWMHU IION IpenIIecTBYIOMYIO KyiabTypy 40—60 T/Ta
OpPraHUYECKUX YIOOPEHUIN MPUMEHSIOT COOTBETCTBEHHO N3o_45Pgo_
80Koo—120 1 N39_60P30—100K150—180;

CTOJIOBOM CBEKJIBI TpU ypoxkaitHocty 20—35 u Bbeimie 40 1/ra npu
obmeit mo3e opraHmdeckux ynoopenmit 40—60 T/Ta TPUMEHSTIOT COOT-
BeTCTBEHHO Ngo_90P40_60K 150180 1 Noo_120Ps0—80K180—2105

oryplia mpy 000MX TUITaX TEXHOJIOTHIT — OOBIYHON 1 BHICOKOIIPOU3-
BOAUTEIIHHON (YpOKAHOCTh B YCIIOBMSIX IIEHTpPAJIbHBIX paiioHOB He-
yepHO3eMbs He Hinke 20 T/Tra) 40—60 T/Ta opraHmIecKuX yIoOpeHi 1
NgoP120Ko;

ToMara mpu ypoxaiHoctu 25—40 u He Huxke 40 T/Ta B YCIOBUSX
LIEHTPAJbHBIX pailoHOB HeuepHO3eMHON 30HBI OAWHAKOBBIM OJIOK
MPUMEHEHUS yIoOpeHUl Mpu OOBIYHON U BBICOKOTIPOU3BOAUTEIBHOMN
TexHoJornsax — 40—60 1/ra opraHMYeCcKMX yOOOpEeHMWIA IO TIpelle-
CTBYIOLLLYIO KYJIBTYPY 1 NgoP135Ks0;

JIyKa peryaToro M3 CeBKa IJIST YPOXKAMHOCTH He HIDKe 25 U CBBIIIE
35 1/ra ipu BHeceHnM 40—60 T/Ta OpraHnIecKnX yIoOpeHUIA 1036 MUHE-
PATBHBIX YIOOPCHMII COCTABIISIIOT MPU OOBIMHON M BBICOKOTIPOM3BOIN-
TEJIbHOM TEXHOJIOTUSIX COOTBETCTBEHHO Nys5_60PKego_go ¥ Ngo_ 80PK90 120-

Paspaboranusie BHUMW oBoilieBoACTBa MPOEKTH TEXHOJIOTUH 111U~
POKO aIrmpoOMpOBaHbI, CO3MAHBI TaKKe TEXHOJOTHUYECKUE amamTephl
MIPUCTIOCOOICHNST 06a30BBIX THUIMMYHBIX TEXHOJIOTHI TIPOM3BOACTBA
OBOIITHOM TMPOIYKIIMK K KOHKPETHBIM arpojaHaiiadram, ceBoobOpo-
TaM M TIOJISIM TSI BOCIIOJTHEHUST IMMUTUPYIOLINX TTPUPOIHBIX (haKTO-
POB C Y4ETOM arpo3KOJOTMYECKMX TpeOOBaHUIA U OrpaHUYCHUI, HAIU-
Yus U 3KOHOMHOTO HCIIOJIb30BaHUS (DPMHAHCOBBIX, SHEPTeTUYECKUX,
TEXHUYECKUX U TPYIOBBIX PECYPCOB.
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Heob6xonuMo MMOMHUTB, UTO MpaBUJIbHOE COajJlaHCMPOBAHHOE IIpH-
MEHeHUe yIOOpeHUI MMeeT BaXHOe 3HAYeHWE HE TOJIBKO IS TTOBHI-
IIeHUs ypoxas, HO W YAYYIICHWS KadecTBa IMPOAYKIIUM OBOIIHBIX
KyneTyp. Ho ecnmu yeuneHHoe ¢ocdopHO-KaNMitHOE MUTAaHUE YCKOPSI-
€T CO3peBaHMe, TTOBBIIIAET YCTOMIMBOCTD OBOIIIHBIX PACTEHU K CTpec-
COBBIM YCJIOBUSIM M CcOAep:KaHME B HUX 3aIlaCHBIX BEIIECTB M BUTAMM-
HOB, TO M30BITOYHOE A30THOE MTUTAHWE MOXET 3aMEIJTUTh HACTYTUICHHE
TOBAapHOM CIEJIOCTU M MPUBECTU K HAKOIJICHUIO HUTPATOB B MPOAYK-
LIV, YXYAIIEHUIO JEXKKOCTH OBOIIEH MpU XpaHEHUU.

IIpu ucnonb30BaHUM BBICOKMX 103 OpraHMYEeCKUX, OCOOEHHO He-
TPaAULIMOHHBIX, YIOOPEHUI HEOOXOAMMO OCYIIECTBISATh KOHTPOJIb 32
colepKaHMEM B OBOIIHOM MPOAYKIMH TSKEIBIX METAUIOB U IPYTUX
TOKCHMKAHTOB, a MIPU MPUMEHEHUH TECTUIIMIOB — UX OCTAaTOYHBIX KO-
JyecTB. Hy>KHO OTMETUTH, YTO JaXke CHCTEMaTUIeCKOe MCITOJIb30Ba-
HHE TIOJ OBOIIHBIC KYJIBTYPHl BEICOKMX 103 MUHEPATbHBIX YIOOPEeHMIt
(cBbiuie 300 Kr/ra 1. B.) HE 0OKa3bIBAa€T CYIIECTBEHHOIO BJMSHUS Ha CO-
Nep>KaHWe TSKEJIbIX METAIJIOB B MPOAYKIIMM B TeUEHUE UTUTEIHLHOTO
Teprona, N3MepsIEeMOTO COTHSIMM JIET.

Konmpoavhsie éonpocot u 3adanus

1. Kak cBsizaHa cucTema ymoOpeHUsl B XO3SMCTBE U CEBOOOOPOTaX C 30HAIbHBIMU
CHUCTeMaMU 3eMJIeIe/UsT U TeXHOJIOTUSIMM BO3IeAbIBaHMS KyJabTyp? 2. UTO MOHMMAIOT
MOl CUCTEMOI1 yIoOpeHrst B XO35ICTBE, B ceBooGopoTe? PacckaXuTe 0 TOMOBBIX Ia-
Hax TNpuUMeHeHHus ymobpeHuit. 3. Kakve OCHOBHbIE MPUHIIMIIBI M KaKylO IMOCJIeI0Ba-
TEJIbHOCTh HEOOXOIMMO COOJIIONATh MPU pa3paboTKe cucTeMbl ynoopeHus? 4. Kak Biausi-
10T MOYBEHHO-KJIMMAaTUYeCKUe M JaHIadTHbIe YCIoBUSI Ha 3 (EeKTUBHOCTb yn00pe-
HUI, BBIOOp X BUIOB, (hOPM, CPOKOB U CITocoO0B BHeceHUs1? 5. Kak yBsi3aTh IpueMbl
TEXHOJIOTMU BO3JEJbIBAHUS KYJIBTYP C NMpUMEHEHHEM ymobpeHuit? 6. Kak y4uThIBarOT
0COOCHHOCTHM MUTAHUS OTAEJBbHBIX KYJbTYp M XapakKTep ceBooOOpoTa IMpH pa3paboTKe
cucTeMbl ynoopeHuii? 7. B yeM mpeuMyiecTBO COBMECTHOTO MPUMEHEHHUsI OpraHuyec-
KUX U MUHEPATbHBIX YIOOPEHUIi TI0O CPAaBHEHUIO C Pa3/ie/IbHOM OPraHWYeCKOM WM MM-
HepaJIbHOI cucTeMoii ynoopeHust B ceBoobopote? 8. PacckaxuTte o poiu OGuojoruyec-
KOTO a30Ta B cucTeMe ynoOpeHus: B ceBoobopore. 9. Kak cBsizaH ypoBeHb MHTEHCU(DU-
KalluM TPOM3BOJCTBA C TPMMEHEHWEM YIOOPEHMI W IPYTUX CPEACTB XMUMHU3ALMU?
10. Kakve mpuHUMIUATBHBIE TTOIXOMABI CYIIECTBYIOT JUISI OTNpPENEIeHUs A03 U COOTHO-
IIeHUs 3JIEMEHTOB MHUTAHUS MPU pa3paboTKe cucTteMbl yanoopenus? 11. Kakue meromsl
orpeneieHus 103 yaoopeHus Bol 3HaeTe? Kak ompenenstoT 1036l ynoOpeHuil o HopMa-
THBaM 3aTpaT MUTATEJIBHBIX BEllecTB Ha 1 T ocHOoBHOM mponykimu? 12. KakoBa poib
CIIOCOOOB NMPUMEHEHUST YI00peHUit B 00eCTieYeHUU MUTAHUS CEeJIbCKOXO3SICTBEHHBIX
KYJIbTYp B COOTBETCTBUM C UX OCOOEHHOCTSIMU U TIOYBEHHO-KJIMMATUICCKUMU YCIIOBMSI -
mu? 13. KakoBbl 0COOCHHOCTH MUTAHUS U YIOOPEHUSI BAXKHEUIINX CETbCKOXO3SIMCTBEH-
HBIX KYJBTYP: O3MMBIX U SIPOBBIX 3€PHOBBIX 3J1aKOB, KYKYpY3bl, 3€pHOBBIX OOOOBBIX,
MHOTOJIETHUX TpaB, TEXHUUYECKUX KYJIbTYp (JibHa, KapTodessi, caxapHOil CBEKJIbI, MOJ-
coHeuyHunKa)? 14. Kak pa3MenaloT opraHu4ecKre 1 MUHepaJIbHbIe yI0OPEHUs B CEBOO-
0OpOTax ¢ BEOYIIMMU 3€PHOBBIMU M TEXHUYECKMMM KYJIBTYpaMU B OCHOBHBIX pailoHax
X Bo3nenbiBaHusA? 15. B ueM 0coGeHHOCTh CUCTEMBI YIOOPEHUST B OBOIIHBIX CEBOO0OO-
porax?



ATrPOXMMUYECKOE OBCITYXUBAHUE
8 CEJIbCKOXO3A4ANCTBEHHOI'O
rmasa | MPOU3BOACTBA

8.1. CUCTEMA ArPOXMMNYECKOI'O
OBCJTYXKMUBAHUSA CENbCKOIO XO3AUCTBA

T'ocymapcTBeHHas1 arpoxuMMYecKasi ClIy>K0a B Hallleil cTpaHe Cylle-
cTByeT ¢ 1964 r., Korma ObUIa co3daHa CeTh arpOXMMHUYECKUX JIabopaTo-
puii Bo T71aBe ¢ LleHTpaabHOI KOHTPOJNBHOM arpOXMMHUUYECKOM Jadbopa-
topueli (ILIKAJT) npu BUYA. K atoMy BpemeHHM, Giiarogapsi AesiTeIbHO-
ctu J1. H. [IpgHUITHIKOBA, €T0 eIMHOMBITIUICHHUKOB 1 YYCHUKOB, OTe-
YECTBEHHBIMUA arpOXMMHUKaMU OBLTA pa3paboTaHbl HayJIHBIE OCHOBEI
MHTEHCU(PUKAIINNA CETLCKOTO XO3SCTBA ¢ TTOMOIIbI0 ynoopeHuil. Ha
6a3e pe3yabTaTOB PEKOTHOCIIMPOBOYHOTO TTOYBEHHO-arpOXUMHUIECKOTO
o0cnemoBaHMsI, KOTOPhIM ObLla OXBadeHa IUIOIIAAb CBbIIE 30 MJIH ra
CEeTbCKOXO3IMCTBEHHBIX 3€MeJIb, U MACCOBBIX ITOJIEBBIX OIBITOB C YI00-
perusmu (BUYA u cpopmuposannoit npu BUYA u HUYUD T'eorpa-
(uyeckoii CeTH MOJIEBBIX OMBITOB, MMPOBOAMBIIMXCS C YIaCTHEM OTpac-
JIEBBIX HayYHO-HCCIIENOBATeIbCKUX MHCTUTYTOB, OIBITHBIX CTAHIIUN U
CEJIbCKOXO3SIMCTBEHHBIX By30B, CM. CTP. 368) GbLIM yCTAHOBJICHBI OCHOB-
Hble Teorpadmieckre 3aKOHOMEPHOCTU ICHCTBUSA a30THHIX, (ocdop-
HBIX U KaJIMUHBIX yI0OpeHuii Ha Bceit Tepputopuu obiBil. CCCP, BbIsIB-
JeHa 3P HEeKTUBHOCTD Pa3IMUHBIX WX (DOPM, OIpeac/IeHbI TTePCIICKTHB-
HBIA aCCOPTUMEHT MWHEPANBHBIX YOOOPEHWM M TOTPeOHOCTh B HMX
CETBCKOTO XO3MCTBA CTPaHbI IJIsT 00eCIIeYeHUS HAaceIeHHS IPOIOBOJIb-
CTBUEM U TIepepabaThIBAIOIICH TTPOMBIIIIICHHOCTH — CHIPBEM.

CosmanHbIi 3a roabl Bennkoit OTedecTBEeHHOI BOMHBI U B TTOCTIEBO-
€HHBII TIeprOo MPOMBIIUICHHBIM MOTEHIIMAI TTO3BOJU MPUCTYIIUTH K
TEXHUYECKOMY IePEOCHAIICHUIO CEJIbCKOI0 XO3sMCTBA. XMMHUYecKas
MPOMBIIIIEHHOCTh BHICOKMMM TeMITaMU HapalllviBajla IPpOU3BOJICTBO U
MOCTaBKM CEJIbCKOMY XO3SIMCTBY MUHEpaIbHBIX ymoOpeHuit. MIX BbI-
IMyCK 3a TOAbl BOMHKI cHU3MjcI B 3 paza— ¢ 0,75 mo 0,25 MIH T 1. B.,
HO yxe B 1955r. cocraBun 2,3mimHT, B 1960r. —3,3MaHT, a B
1965 . — okojio 7,4 MIHT, B TOM 4wMciae 2,7 MIHT a3oTra, 2,3 MJIIHT
¢ocdopa u cBeile 2,3 MJIH T Kanus. Bo3HUKIN HEOOXOAMMbIE Mpe-
ITOCBUTKY JUTSI pa3BUTHSI XUMH3ALMU CEJIbCKOTO XO3IMCTBA M CO3MaHUs
arpOXUMIIECKOM CITYKOBI TSI OCYIIECTBIICHUST CBSI3M HAYKU C TIPOM3-
BOACTBOM ITO BOIIpOCaM MPUMEHEHUS] OPTaHNYECKNX M MHHEPaTbHBIX
yIoOpeHU, XUMUIECKUX MEJIMOPAHTOB U IPYTUX CPENCTB XUMU3ALIUU.

OcHoBy arpoxumMuueckoii ciyxkonl obiBiI. CCCP B 3TOT ITepuon co-
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craBisuii 206 30HANBHBIX (00JACTHBIX, KPAEBbIX M PECITyOIMKAHCKIX)
arpoxMMuyeckmx JadopaTopuii, B Tom yuciie 110 Ha Tepputopuu Poc-
cuiickoit @enepanyu. B cpeqHem Kaxknmas Takas gabGopaTopust 06Cy-
xkuBana 250—300 xX03g1CTB ¢ TUIOMAAbIO CETbCKOXO3SIMCTBEHHBIX YTO-
Wi 2,7 MITH Ta, B TOM 4uCJie OKOJIO | MJIH Ta TamrHu. Bt co3maHbl
TaKKe paiOHHBIE M MEXXO3IHCTBEHHBIE arpoOXMMHUUYECKHe JabopaTo-
pUM 1 1ab0opaTOprMy B HEKOTOPBIX KPYITHBIX X03sicTBaX. HayuHo-Me-
TOANYECKOE PYKOBOACTBO arpOXMMMUUECKUMU JJa00paTOPUSIMU U KOHT-
poJib 3a MX pabOTOM MPOBOAWI U HBIHE OCYILECTBIISICT CO3MAHHBLINA B
1969 r. LleHTpaypHBI HAyYHO-UCCIEAOBATEIbCKMII NHCTUTYT arpoXu-
MUYECKOro obcnyxxuBaHus cenbcekoro xo3siictea (LIMHAO) ¢ ero ¢u-
JIMaJlaMU ¥ OTIOPHBIMU ITyHKTaMU. AIMUHUCTPATUBHOE PYKOBOACTBO
Bceil cucteMoii I'ocarpoxumciyK0bl OCyIecTBIsIO BececorodHoe mpo-
M3BOACTBEHHO-HaydHOe 00beanHeHne «Col03cenbXxo3xuMus» MUHM-
crepcTBa cesibckoro xozsiictBa CCCP.

B ¢dyHKUMOHABHBIE 00513aHHOCTU 30HAJIBHBIX JIabopaTopuii (Tiepe-
MMEHOBAHHEIX B TTOC/ICAYIONIEM B IIPOSKTHO-N3BICKATEIHCKIE CTAHIIAN
7 LEHTPHI arpOXUMIIECKOM CITYKOBI) BXOISAT:

MIPOBEICHNE ITOYBEHHO-arpOXMMIYCCKIX M3BICKAHUN CEIbCKOXO0-
3SMCTBEHHBIX YrOAMM, a TakXke 3allMIIeHHBIX TPYHTOB B OBOIIEBOMI-
CTBe; ceiyac arpoXuMUYecKue JabopaTopun cepTUGUIIUPYIOT YTOIbsI
U COCTaBJISIIOT arpOXMMUYECKIe KapTorpaMMBbl M TIacIopTa IoJeit;

pa3paboTKa ISl CeTbCKOXO3SIMCTBEHHBIX TPOU3BOAUTENCH TTPOCKT-
HO-CMETHOM U APYTOMl TEXHOJOTMYECKOU TOKYMEHTALlMK HA IIPUMEHE-
HHUE CPEACTB XUMU3ALWU, TIPU IIEHTPAIN30BAaHHON KOHOMUKE arpo-
XUMMYECKHE JIabopaTopyM TJIAaHUPOBAIM MOCTaBKM U pacIipeaeieHUe
GOHIOB MUHEPATLHBIX YIOOPEHWIT 1 XUMIIECKIUX METMOPAHTOB;

OpraHu3alnysg M IPOBeACHWE OIBITHONM PabOTHI C YIOOPEHUSIMU U
IPYTUMHU CpeACTBAMU XUMU3AIIMM B 0a30BBIX XO3SMCTBAX IJIS paspa-
OOTKM HOPMATHUBOB 3aTpaT M OKYITAeMOCTH CPEICTB XUMM3AIINH;

opraHuzaiys paboTbl pallOHHBIX (MEXpPalOHHBIX) KOMIUIEKCHBIX
arpoXMMUYECKUX J1TabopaTopuii M 3KCIpecc-J1abopaTopuii Mo omepa-
TUBHOMY ITPOBENCHUIO MUATHOCTUKM MUTAHUSI PACTEHUI U OLIEHKE Ka-
YeCTBa KOPMOB B XO3SMCTBAX;

ornpezaesieHue OajgaHca MUTATEIbHBIX BEIIECTB B 3eMJICACIUMN U XKH-
BOTHOBOJICTBE;

OCYILECTBJIEHNE TOCYIapCTBEHHOIO KOHTPOJISI 1 aBTOPCKOTO Haa3opa
32 Ka4e€CTBOM 1 CBOEBPEMEHHOCTbBIO MTPOBENEHUS padOT B XO3SIICTBAX MO
HCTIOJTb30BAHMUIO CPEACTB XMMHU3AINI B CTPOTOM COOTBETCTBHM C TTPOCK-
THO-CMETHOM U IPYroil TEXHOJOTUYECKO JOKYMEHTAIMel, a TakXkKe ar-
PO3KOJIOTUIECKUMU TPeOOBAHUSAMM 1 OTpaHNYCHHUSIMU,

OCYIIIECTBJIEHNE TOCYIapCTBEHHOTO KOHTPOJSI 32 Ka4eCTBOM ya00-
PEHUI U JPYTUMX CPEACTB XMMM3allMU, IMOCTaBISEMbIX CEJIbCKOMY XO-
3SMCTBY, UX CepTUDUKALINS;

OLIEHKAa 9KOHOMMWYECKOW U IHEPTreTUYeCcKoi 3(pPEeKTUBHOCTH TIPU-
MEHEHUST yOIOOPEHUI U APYTrMX CPEACTB XUMU3ALUU I10 XO3SMCTBAM U
Ha Pa3IMYHBIX YPOBHSIX YIIPaBICHMS;
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COCTaBJICHHE arpOXUMUYECKUX KapT afMMHUCTPATUBHBIX PAiiOHOB,
obIacrelf, KpaeB, pecIyOJIUK, aHATN3 U3MEHEHNS IIOYBEHHOTO TUIOH0-
ponus;

OLIEHKA KayecTBa CEJbCKOXO3IMCTBEHHOU MPOAYKIIMM B XO34i-
CTBax, ee cepTUdUKaIN, pa3paboTKa peKOMEHAAIINN 10 YIYIIICHUIO
KavyecTBa;

MIpOBecHIE MACITOPTU3AINH CKIIAI0B yIOOpEeHWIA U APYTUX CPEACTB
MPOM3BOACTBA MPU XMMU3AIMK, KOHTPOJIb 32 YYETOM U XpaHEHUEM XU~
MMYECKMX CPEICTB;

KOHTPOJIb 3a 3arpsi3HEHUEM OOBEKTOB OKPYXKAIOIIEH Cpelbl Cpel-
CTBaMM XMMM3ALIMY, PAIMOHYKINAAMU, TSLKEIBIMU METaJIaMU U APY-
I'MMU TOKCUKAHTaMU;

MOMOIIIb TIPOM3BOACTBEHHBIM TMOAPA3ACTICHUSIM arpoXMMUIeCKOn
CITYKOBI 1 CETBCKOXO03SICTBEHHBIM TTPOM3BOIUTEIISIM B OpTraHU3aLNHT 1
MPOBEACHNN PaboT IO arpOXUMNYECKOMY OOECIICYCHUIO CETbCKOXO0-
3TMCTBEHHOTO IIPON3BOICTBA;

0000111eH1e, TIpoIaraHia U BHeIpeHUEe B MPOU3BOACTBO AOCTHUKE-
HUI HAyKW U TIEPeIOBOM MPAKTUKH IT0 arpOXUMUIECKOMY OOCTyKIBa-
HUIO W TIPUMEHEHWIO CPEICTB XUMM3AINH.

CTaHUMU U LIEHTPBI arpOXMMHUYECKOM CIIY>KObI Ha OCHOBE TPOBEIC-
HUS YKa3aHHBIX pabOT BBIIAIOT PYKOBOISIIIMM OpraHaM CeJIbCKOTo XO-
3SMCTBA, arpOXMMHUYECKUM OOBEAMHEHUSIM U HEMOCPEICTBEHHO XO-
3SMCTBAM COOTBETCTBYIONIYIO JOKYMEHTAILIMI0 M HAaydHO OOOCHOBaH-
HbIe PEKOMEHAAIIMH 10 PAIMOHAJILHOMY M 9KOJOTUYECKN 0e30I1acHO-
My TIpUMEHCHMIO YIOOpeHWI, IOPYIMX CPEeICTB XUMM3aUUd U
TTOBBIIICHUIO Ha 3TO# 0CHOBE 3P (PEKTUBHOCTH CETbCKOXO3SIMCTBEHHO-
ro mpousBojacTBa (puc. 21).

MHTEeHCUBHBIN POCT TMPUMEHEHNST MUHEPAJTbHBIX YIOOPEeHW IO
TeXHUYECKUE KYIbTYPHI (4Yali, XJIOMMYaTHUK, caxapHasi CBEKJIa) TO3BO-
JIUJT B KOPOTKUU CPOK Pe3KO MOBEICUTH MX YPOXKANHOCTE.

C yBennuyeHUeM MPOU3BOACTBA MUHEPATbHBIX YIOOPEHUI X CTaIu
KCIIOJb30BaTh Ha OOJBIIMX TUIOLIAASIX U B 00Jee BBICOKMX 103aX He
TOJIBKO MOJ TEXHUUECKKE, HO U TOJ 3¢PHOBBIE M KOPMOBBIE KYJIBTYPHI,
YTO O0ECIeUNIO 3HAUUTEIbHOE TTOBBIIIEHNE X YPOXKANHOCTH.

IIpakTKa XMMU3aLMU CEJTHCKOTo XOo3sgiicTBa crpaHbl B 60—70-¢
roasl XX B. IMOKa3aja, YTo NMpUMeHEeHNEe YIOOpEeHM IT0 peKOMEHIAIISIM
arpOXMMMYECKOM CITYKOBI MOBBITIAcT X 3dpdexTuBHOCTE Ha 20—30 %
10 CPaBHEHUIO C WMCITOJIE30BAHMEM DPEKOMEHOAIMIA OOIIEeTo XapakTepa
6e3 yJera comepskaHHS ITUTATeTLHBIX BEIIECTB B IOYBE KOHKPETHBIX T10-
JIel ¥ y9aCTKOB, OCOOCHHOCTE! IMUTaHUS BO3ICITBIBAEMBIX KYJIBTYD.

[lpn TIpaBMJIBHOM TIpUMEHEHWN MUWHEpaJbHbIe yOOOpeHUS OaoT
BBICOKWIA 9KOHOMMWUYECKU 3P PeKT, B epBHIi XKe TOI OKYITaeMOCTh MX
Jocturaer 3—>5-kpatHoil BelnuuHbl. OCOOEHHO CUIbHOE JelCTBUE
yaIoOpeHusT 0Ka3bIBAalOT Ha BCEX ITOYBaxX MPM OPOILICHUHU, a TaKXe B
paiioHaxX TOCTaTOYHOrO yBiaxHeHUs. OnHako 3¢ GEeKTUBHOCTL MUHE-
paJbHBIX YIOOPEHUI B pa3HbIX MOYBEHHO-KIMMATUYECKMX 30HAX HEO-
MUHAKOBa 1 3aBUCUT HE TOJIbKO OT OOECIIEYEHHOCTH CEIbCKOXO3SIii-
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npOGKTHO—VBbICKaTeJ’[bCKI/Ie CTaHUWHW XUMH3alUHH
N arpOXMMHUUCCKHUC Ha60p'dTOpI/II/I

ATpoXuMHYICCKOC MaccoBbIC aHANA3bI | | Tlposenenue nonesbix
00CICIOBAHUC — nous, yaoopeHui H | onwiToB € yaoopeHusiMu
Nno4RB U paCTEeHU
KonTtposns 3a xpaHeHHEM
OnpeaciacHuc OnpcaciacHuc I 7] I/ICl'lOi'lb3OBaHl/leM
KauccTna || KAuceTBa MCCTHBIX | [Y200pennit v nectuumnaos
KOPMOR yI00pCHUI

CocrapieHue NPOeKTHO-
L | cMCTHO#M TOKYMCHTAIIUU

KonTtposb 3a kauecTBoM MsyueHue danaHca
. 1 PCKOMCHJIALMH 1O XU-
NOCTaABISACMbIX XO35MCTBAM MNUTATC/IbLHLIX BCLUCCTB |
- o o . MU3ALUN TTPOU3IBOJICTRA
yAOOPEHUH, XMMHUUECKUX HA Pa3HBIX MOUBAX
MC/THOPAHTOB U CPCACTB COCTABACHHC arpo-
3aUIUT PACTCHUH [MosbinicHUC | XUMHUCCKMX KApTO-
Kpannpurkaun J rpaMM JUtst XO31ACTE
OnpeneneHue noTpedbHoCTH CMeUHaNMCTOB XO351MCTR
XO3S#CTB B ynobpeHusix | v nporaras/ja | | KoHTpose 3a 3arps3HeHU-
Y TICCTHIIAAX MCPCAOBOrO OMBITA CM OKPYXAIOUICH cpeibl

Puc. 21. OcHoBHbI€ 321a4H MPOEKTHO-U3bICKATEIBCKHX CTAHIMIA XUMH3AIUH
(mo B. I1. ®edenony, 1985)

CTBEHHBIX KYJIBTYp TEIUIOM U BJIAroif, a MoYB IMOABIDKHBIMU (hOopMaMM
MUTATEIbHBIX BEIIECTB, HO U OT MPaBWILHOTO HAYYHO OOOCHOBAaHHOIO
WX TIPUMEHEHUS B ONTUMAJBHBIX J03aX M COOTHOIICHMIX, CpOKaX U
cnocobax BHECEHUsI, HaJMUMsI COOTBETCTBYIOIIEH MaTepHalbHO-TEX-
HUYECKOU Oasbl.

JI71st ¢cBOEBpEMEHHOIO M KaueCTBEHHOTO BBIMOJIHEHUSI peKOMEH/Ia-
LU arpOXMMUYECKON CIyKOBI IO MPaBUILHOMY HaydYHO OOOCHOBAH-
HOMY IPUMEHEHMIO OPTaHMYECKUX M MUHEPAJTbHBIX YIOOPEHUM, XM-
MUYECKUX MEJMOPAHTOB U APYTMX XMMUYECKUX CPEACTB HEoOXonuma
TakKe YyeTKas opraHu3alus Bcex padboT Mo X Mcnojb3oBaHuio. C 3Toit
LiesIblo B Havasie 70-X TOmoB B psie pecnyoaunK 1 objacTeil Hayauau co-
3MaBaTh CHCTEMY CEPBHMCHOTO OOCIYXXKMBaHUsS CEJIbCKOTO XO3SCTBa,
BKJIIOYAIOIIYIO XpaHeHUE, TPaHCIOPTUPOBKY U BHECEHUE YIOOPEHUI,
W3BECTH, XUMUIECKNX CPEICTB 3alIUThI PACTCHHWI CUJIAMU CIICIIAAITH-
3MPOBAHHBIX TMPOM3BOJACTBEHHBIX moapasaeneHuii. B aBrycre 1979r.
ObUIO TIPUHSITO MpPaBUTEILCTBEHHOE pelleHue o cozgaHuu B CCCP
eJIMHOI roCyIapCTBEHHOM arpoXUMHUUYECKOM CIIyKObl, BKJIIOYalOIIeil He
TOJIBKO HayYHbIEC, HO M MIPOU3BOACTBEHHBIC TTOAPA3AeIIeHIsI, KOTOPBIM
OblIa mepelaHa 3HAYUTENIbHAs YacThb MMEBIIErocsl B OObEIMHEHUU
«CeNbX03TeXHMKa» MAIIMHHOIO IapKa OOIIero M CrelraJbHOTO Ha-
3HAYEHMSI.

Bo Bcecoros3Hoe NMpou3BOICTBEHHO-HAYYHOE OO0beIMHEHUE IO ar-
POXHMHUYECKOMY OOCITY>KMBAaHMIO CEJIbCKOTO X03s1iicTBa «C0oI03CeNIbX03-
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XUMUS» BOLLIM 12 TIPOM3BOACTBEHHO-HAayYHBIX OOBEAMHEHUH U
3 raBHBIX YMPaBIEHUs] XUMM3AlUU B COCTaBe rocarporpoMoOB COMO3-
HBIX pecryonmK; 169 00acTHBIX, KpaeBhIX M PECITyOIMKAHCKUX (B aB-
TOHOMHBIX PecItyOJinKax) MPOU3BOACTBEHHBIX OOBEAMHEHUI U OTIe-
JIOB XMMH3ALlMU arpornpomoB; Oojiee 3 ThIC. pallOHHBIX MPOU3BOJ-
CTBEHHBIX 00bEIMHEHUH MO0 arpOXMMUUECKOMY OOCTY>KMUBAHUIO CEIbC-
KOTO X0341icTBa, 206 TPOEKTHO-U3BICKATETCKUX CTAHIINI XMMU3ALINT
CEJILCKOTO X03sicTBa, 3590 cTaHLMiA 3alMTHl PaCTeHUN C MYyHKTaMH
CHUTHAJIM3aLIMHU U TIPOTHO30B, HAYUYHBIEC U OIBITHBIC YIPEKACHNS, 3aHN-
MaroImecss BOIpocaMy XMMHU3ALMU CETbCKOTO XO3SMCTBA U MOBBIIIIE-
HUA IVIOAOPOIUS ITOYB U APYrUe HaydHbIE ITOAPa3IeICHUs.

CospanHoe B Poccuiickoit Deaepaliiy IporU3BOJCTBEHHO-HAYYHOE
obobenrHeHne «PoccenbXxo3XxuMus» BKIII0YAI0 75 00JaCTHBIX, KPAaeBhIX,
pecryonmmkanckux, 1700 palilOHHBIX M MEXPailOHHBIX OObeAMHECHUMI
«Cenpxo3xumusi», 185 MPOEKTHO-U3bICKATEIbCKUX CTAHLIMKA XUMU3a-
LIMA, arpoXMMUYECKUX JIabopaTOpuMii M CTaHUMK 3alllUThl pacTe-
Huii. B coctaB «Poccenpxosxumun» sonii BHUIITUXWUM ¢ 9 ¢u-
mmanamu, BHUM zamursl pacrenuit, IlenTpanbHasi TopdobdooTHAs
ONbITHAsI CTaHIIMS, a 3aTeM B ee cucteme ObLIM co3gaHbl BHUITHar-
poxum, HUIITHWK, BHIITUOY, BHUIITHUM wu npyrue HaydHbIe
WHCTUTYTHI.

ArpoxuMmnyeckasl CIyx0a BBIIOJIHSIIA IIPAaKTUYECKU BCIO padboTy —
OT Hay4YHOTO 0OOCHOBAHMSI 10 MMPUMEHEHUsI yIOOPEeHMI B XO3SI1CTBAX,
B TOM 4YMCJIe 3aKYIKy, TPAHCIIOPTUPOBKY C 3aBOAOB 10 MOTpeOuUTENeit
MUHEPaIbHBIX YIOOPEHU 1 XUMUYECKMX MEJIMOPAHTOB, a TaKXe Ipo-
BelleHWE M3BECTKOBAHUS 1 TMIICOBaHUS, BHECEHME 3HAUMTEIbHON Yac-
TU OPraHUYECKUX U MUHEPaAJIbHBIX YIOOPEHMIA.

HayunbsiMu yupexaeHusiMu Bcecoro3Hol akaneMun cebCKOX0351 -
ctBeHHbIX HayK (BACXHMWIJI, HeiHe Poccuiickasi akageMusi cebCKO-
xo3siicTBeHHbIX HayK — PACXH) u T'ocymapcTBeHHOI arpoxumuyec-
KO c1yxObl OblJIa cO3IaHa HOpMaTMBHAs 0aza XMMU3alMU, pa3pado-
TaHbl HAyYHBIE OCHOBBI KOMILJIEKCHOTO MPUMEHEHUS CPEACTB XUMU3a-
U, 3PPeKTUBHBIE TEXHOJIOTUN U CUCTEMBI YIOOPEHMSI B 30HAJIbHBIX
cHUCTeMax 3eMJICACNNsI, a TakKke IMPU BO3MEIbIBAHUU BEIYIINX CEIbC-
KOXO3SIICTBEHHBIX KYJBTYP 10 UHTEHCUBHBIM TEXHOJIOTHUSIM.

HayyHo-nIpoM3BOACTBEHHBIE  MOApa3NeJeHUs]  arpoXUMUYECKOi
CITy>KObI C yUeTOM MaTepuaoB arpOXMMUYECKOIro 00CIeIoBaHUS ITOUB
U Ppe3yJIbTaTOB IOJIEBBIX OMBITOB pa3padaThiBaid KOHKPETHBIE PEKO-
MEHJALMKA XO3SIMCTBaM 10 MpPaBWILHOMY MPUMEHEHUIO YI0OpeHUit
(onTUMabHBIE 03Bl U COOTHOILEHUSI, CPOKHM U CIIOCOOBI BHECEHMUS
yaoOpeHuii) s TOJyYyeHUs TUIaHUPYEMbIX OOBEMOB IMPOU3BOACTBA
CeJIbCKOXO3SIMCTBEHHOM MPOAYKILIMY, KOTOPbIe CIYXXUJIM OCHOBOM JIsI
COCTaBJICHUSI €XXEeTOIHBIX IUTAHOB IMPUMEHEHUS YIOOPEHUIH TSI KaKI0-
'O MOJISI WX y4acTKa B XO3HCTBaXx.

B nocnennue 15 ner arpoxumMuyeckasi ciyxkba pa3padaTbIBaeT II0
3asIBKaM XO3SHCTB MPOEKTHO-CMETHYIO JOKYMEHTALIMIO Ha MCIIOJIb30-
BaHUe yIO0OpeHMH, U3BECTKOBaHME 1 TUTICOBaHME TT0YB, B KOTOPOI Ha-
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psimy ¢ HOpMaMM, CPOKaMH M CIIOcO0aMM BHECEHUs YIOOPEeHUM U XU-
MHWYECKNX MEJTMOPAHTOB YKA3bIBAIOTCS M HEOOXOMMMBIE 3aTpaThl MaTe-
pUATBbHO-IEHEXKHBIX CPEICTB, TIaHUpyeMasl YPOXKaHHOCTh, SKOHOMHU-
yeckas M dHepreTuaeckast 3¢ (PpeKTUBHOCTh MepolipusaThii. [1pu pa3pa-
00TKe peKOMEHIALIMI W TTPOEKTHO-CMETHOM JTOKYMEHTAIIUM, a TaKKe
IpH OOOOIIEHNN Pe3YJIBTATOB ITOJEBBIX OMBITOB W arpOXMMITYECKOTO
00cIeqoBaHNS TIOYB ITMPOKO MCITOIB3YIOT JIEKTPOHHO-BEIYMCINTETh-
HYIO TEXHUKY.

OCHOBHBIMM CTPYKTYPHBIMU ITPOU3BOICTBEHHBIMU TTOAPA3IEICHM -
SIMM arpOXUMUYECKOI CITYKOBI SIBJISIIOTCS] paliOHHBIE arpOXMMUYECKUe
00beIMHEHUS, BBIMOJHSIONIME OTHOBPEMEHHO (YHKIUM TOBapHOM
0a3bl U MOIPSAHOTO MPOU3BOAUTEIISI pabOT IO MPUMEHEHMIO YI00pe-
HUI U IPYTUX CPEACTB XMMU3AIIMU B XO3SIMCTBAX IO 3asIBKaM CEJIbCKO-
XO3TMCTBEHHBIX TTPOM3BOANTE e, [JIT 3TOTO OHM pacItoiaramT Heo0-
XOOUMOM MaTepHUaTbHO-TEXHIUYSCKON 06a30il: MpHpeTbCOBBIMU (IIPH-
CTaHHBIMH) ¥ TIIYOMHHBIMU MEXaHU3MPOBAHHBIMU CKJIaZaMU IJIST Xpa-
HEHWS MUHEPATBHBIX YIOOpEeHW, XMMWYECKUX MEJIMOPaHTOB U
IPYIUX CPEACTB XUMU3AIIUY, TEXHUKON OOIIeTro Ha3HAYeHUS U CITCII -
aJTbHBIMY MaIlIMTHAMMY TSI UX TPAHCITOPTUPOBKY U BHECEHUSI, pEMOHT-
HBIMU MAacCTepPCKMMU U MPOUYUMU TEXHUUYECKUMU CIy>KO0aMu, a Takke
KBaJIU(UIIMPOBAHHBIMU KalpaMU CIIELIMAIMCTOB Y MEXaHU3aTOPOB.

B KpynHBIX 3KOHOMUYECKHU 0JaroIoJyYHbIX X03I1iCTBaX (PYHKIIMO-
HUPOBAIM TaKKe arpoOXMMUYECKHE MYHKTHI — CHelUaTU3UpOBaHHbIE
BHYTPUXO3SHCTBEHHBIE TTOAPA3neIeHMS, OCHAIIICHHbIE HEOOXOMUMBIMU
CpeICTBaMU IIPOMU3BOACTBA TSI CBOEBPEMEHHOTO W KAYECTBEHHOTO BhI-
TTOJTHEHUs paboT T10 pallMOHATEHOMY MPUMEHEHUIO OPTaHMISCKUX U
MWHEpaJIbHBIX YHOOpeHMiT (MHOTJA MEJIMOPaHTOB), XUMWYECKUX
cpeacTB 3aiuThl pacteHuil. B koH1e 80-x ronoB XX B. Ha TEpPUTOPUH
onBII. CCCP meiicTBOBajIO OKOJIO 6 ThIC. BHYTPUXO3SIMCTBEHHBIX M
MEXXO3TMCTBEHHBIX (OOCTYXKMBAIOIINX HECKOJIbKO CKOOIIEpHUPOBAaB-
IIUXCS XO3SMUCTB) MYHKTOB XMMU3aIMU. Bo MHOTHX X03s1iCTBaX arpo-
XUMHUYECKHE pabOThl BHITTOJTHSIM CBOMMHU CHJIAMU ITyTEM OpTraHU3allui
IMOCTOSTHHBIX WJIM CE30HHBIX OTPSIIOB ILJIOMOPOAMS M 3alllUTHl pacTe-
HUA.

3HAUUTEIbHBIM 00BEM PabOT MO XMMU3ALIMHU 3eMJICICIIMS BHITTOTHS -
JIM TIOApa3ne/IeHUsT CeJIbCKOX03SIMCTBEHHOM aBualuu. Mcmoab3oBaHue
aBMAlLIMM TS BHECEHUS YIOOPEHUI U TIECTUIINAOB OOXOIUTCST TOPOTO,
HO OBIBacT HEOOXOAMMO B Cllydae HEBO3MOXKHOCTU TPUMEHEHMST Ha-
3¢eMHBIX MAIIMH (HammpuMep, Ha TTepeyBIakHEHHBIX MTOJISIX) M CPOIHOM
MOTPpeOHOCTH B XMMMUECKUX 00paboTKax MOCEBOB.

B 1986—1990 rr. cpenHsis obecie4yeHHOCTh MUHEPAJILHBIMU YI00-
peHusiMU B cTpaHe Ha | ra mamHu gocturia mouytd 100 Kkri. B. mo
cpaBHeHMIO ¢ 60 KT B 1979 r. [IpuMeHeHNe OpraHMYECKUX YIOOPEHUIA
CcoCTaBUIIO O0KOJIO 480 MIIH T B TOJ, Ha 1 ra mallHU ¢ OpraHUYECKUMU
yaoopeHusiMu BHocwiu 47 Kr azora, ¢ochopa u kanus. ExxeromHeie
MaciuTabbl u3BecTkoBaHusA B 1986—1990 rr. Bo3pocau 10 5,4 MITH Ia, a
runcoBanust — g0 200 TeIC. Ta, 3a ronx mnpoBoawin (ochopuroBaHue
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MoyB Ha ruiomaau B cpenHeM 1,9 manra. C 1981 r. arpoxumuyeckast
CIyk0a Hayajia OCYIIECTBIATh KOMIUIEKCHOE arpOXUMHYECKOe OKYITb-
TypuBaHue 1oy (KAXOII); 3a nepBble 5 JieT IJIOIIAAb OKYJbTYPEH-
HOM 3TMM METONOM MAaIllHW YBeJIW4Yujach mpuMepHo Ha 10 MIHra,
IIPA 5TOM TIPUPOCT YPOXKANHOCTH 3epHOBBIX cocTaBmI 35—40 %, Kap-
Toenss m Kykypyssl — okoio 30 %. KAXOII oka3anoch TepCIeKTHB-
HOI (DOPMOI1 TIOATOTOBKM ITOJIEH, TIPEXK/Ie BCETO MapyIOLIMX, IS IOCe-
Ba CEJIbLCKOXO3SIHUCTBEHHBIX KYJBTYp MO MHTEHCUBHBIM TEXHOJIOTHSIM,
KOTOpbIe Havaau BHeAPATL B 1986—1990 rr.

KAXOII ¢ noBegeHMeM arpoXMMMUYECKUX MoKazaTesleil TTOYBbI 10
ONTHMAJIBHOTO YPOBHsI, 00€CIIeUMBaIOIIEeT0 TapaHTUPOBAHHOE TTOJTyde-
HUE TUIAaHUPYEMOM ypOXKalHOCTU KYJIbTYP U BBICOKYIO OTHA4y OT BHE-
JIPEHMST THTEHCUBHBIX TEXHOJIOTUi1, 00eCIIEeYMBaIOCh 3a CUET IPOBeAc-
HUSA XUMIYECKON MeTNOpaIlii, BHECEHUS TTOBBIIIICHHBIX J03 OpTraHM-
YeCKUX yaoopeHmit, ¢hochOopUTOBAaHUSA KUCITBIX TTOYB M TPUMEHCHMS
dbochopHO-KaMMITHBIX yIOOpEeHMIA, BO3IETBIBAHUS CUIEPATbHBIX KYITh-
Typ.

OpHako HeobxoguMmo yduThiBath, 94T0 KAXOII — 3T0 BBEICOKO3aT-
paTHOE JOPOTOCTOSIIee MEPOTIPUATHE, TpeOyIolee MPaBUILHOM arpo-
SKOHOMMYECKOM OLIEHKU M HAayYHOro OOOCHOBAHMS I 00eCIiedeHUS
palMOHAILHOTO MCITOJb30BaHUSI MaTepUaTbHO-TEXHUUECKHUX CPENICTB.
OnwiT BHeapeHust KAXOIT Ha ocHOBe peKOMeHAaLMii HaydHO-TTPOU3-
BOACTBEHHBIX IMOAPA3NACICHUN arpOXUMUYECKOM CIyXKObl CBUIECTEINb-
CTBYET O JOCTaTOYHO BBICOKOM 3(PHEKTUBHOCTH ITOTO MEPOIPUSITHSI.
I[Ipn oKynmbTypMBaHWM TIOJEH C KHUCIBIMA HMCTOIICHHBIMU ITOYBAMM
3aTparel Ha KAXOII momHOCTEIO OKyITaloTcst 3a 2—3 Troja, a IOJIOXKM-
TeJbHOE BIUSHME Ha YPOXKANHOCTH MPOCIEKUBACTCA Ha MPOTSIKEHUN
5—6 ner.

BHenmpeHne WHTEHCHMBHBIX TEXHOJIOTMI ITOKA3ajlo, YTO BBICOKME
ypoXan CeIbCKOXO3STMCTBEHHBIX KYJIBTYP MOXHO TOJIy9aTh He TOJBKO
Ha OIBITHBIX IOJISIX, HO M B IIPOM3BOJCTBE. YPOXKAMHOCTb O3MMOIL
MIIeHUIIBI TPM MHTEHCUBHOM TEXHOJOTUM B OCHOBHBIX pailoHaxX X
Bo3menbiBaHus gocturana 50—60 11/ra, SpoBOil MIIEHULB — 35—45,
caxapHoil cBekibl — 450—600, kaptodens — 300—400 /ra, T.e.
YPOBHSI BBICOKOPA3BUTHIX CTpaH 3amamgHoit EBpomnbl. BosmenbiBaHue
KYJABTYp IO MHTEHCUBHBIM TEXHOJIOTUSM 0a3upyeTcs Ha MaKCHUMallb-
HO KOHIIEHTPAIIMU W BEICOKO3((HEKTUBHOM HUCIIOIB30BAHNY MaTepH-
aJTbHO-TEXHUUYECKUX PECypCOB, IPUMEHEHNM TOCTIKEHUI HAyKH, YeT-
KOM COOJIONEHUM TEeXHOJIOTMYECKON MUCHIMIUIMHBI M TIPOTPaMMUPO-
BaHHOM BBLIpAIIMBAHUHU YpOXKasl.

BHenmpeHne MHTEHCUBHBIX TEXHOJIOTHI TECHO CBA3aHO C 00IIIeit BbI-
COKOI KyJmBTYpO# 3eMJIemesvsi, OCBOCGHWEM HaydHO OO0OCHOBAaHHBIX
30HAJIBHBIX CUCTEM 3eMJICHENIMSI, YETKUM COOJIONEHHEM arpoTeXHU-
YECKUX TMPUEMOB, CBOEBPEMEHHBIM M KayeCTBEHHBIM IIpOBEACHUEM
BCceX paboT.

KynbTypsl, BeIpalliiBaeMble IO MHTEHCUBHBIM TEXHOJOTUSIM, HYX-
HO pa3MellaTh Ha TOoJIX ¢ Oojiee TIOMOPOIHBIMU M OKYIbTYPEHHBIMU
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MOYBaAaMM C XOpPOLIUM (PUTOCAHWUTAPHBIM COCTOSTHUEM, MO JIYYIIUM
MpealiecTBeHHUKaM, Ha XOpOollIo MOAroTOBIeHHOM mouBe. 1151 moceBa
KCIIOJB3YIOT COpTa ¢ BHICOKUM MOTEHLIMAIOM (KakK MO YypoXKalHOCTH,
TaK 1 MO TEXHOJOIMYECKUM, MUILEBBIM U KOPMOBBIM TOCTOMHCTBAM
MPOAYKIIMK), obecreurBaloiue HaudoJbIIyIO OTAaYy OT YIOOpeHU I U
XUMMYECKHUX CPEACTB 3alIUThl PACTEHUI.

IToceBHOI MaTepuan JOMXKEH OTBeYaTh BHICOKUM COPTOBBIM U TIO-
CEBHBIM TpeOOBAHUSIM, B COOTBETCTBUM C PEKOMEHAALIMSIMU €ro obpa-
0aThIBAIOT POTPABUTEJISIMU, MUKPODRJIEMEHTAMU U PETYISITOPAMU POC-
Ta. [TpoBOASAT KOMILIEKC arpOTEXHUYECKUX, XMMUYECKUX U OMOJIOTU-
YeCKMX Mep OOpBLOBI ¢ 00JIE3HIMU, BpeAUTEIIMU U copHsikaMu. C 11o-
MOIIBIO CPEICTB XMMMYECKOW MeJIMopaluyl U yIOOpeHMIA CO3aloT
ONTUMAJIBHBIE YCJIOBUS ISl (POPMUPOBAHUS BBICOKOTO ypOXKasi XOpo-
11Iero KavyecTBa, obecrneurBaloT cOajJaHCUPOBAaHHOE MUTAaHUE PaCTeHUI
B TeueHMe Bcell Beretaluu. PeTapaaHThl U1 OMOCTUMYJISITOPBI peryin-
PYIOT POCT U Pa3BUTUE KYJIbTYpP, MOBBILIAIOT YCTOMUYMBOCTh PACTEHUH K
MoJieraHuIo.

ATPpOXUMMYECKHE MEpPONPUSTUS — BaxKHEHIlasi COCTaBJsIONIAs
4yacTh MUHTEHCUBHON TexHoJoruu. [TouBeHHO-arpoxuMuyeckoe oocie-
JIOBaHUE TTO3BOJISIET MPABUWILHO OLIEHUTh YPOBEHb MOTEHLIUAIBHOTO U
aKTyaJIbHOTO TIJIONOPOAMS TOYB, ONPEAEIUTh XapaKTep MpeaBapuTeb-
HOM arpOXMMHUYECKOM IMOATOTOBKM ITOJIEH IIOI IIOCEBBI 110 MHTECHCUB-
HBIM TEXHOJIOTUSIM U OLIEHUTb MOTPEOHOCTh B XMMUYECKOW Meauopa-
LU U YIOOPEHUSIX.

O0s13aTeNIbHO YCTPAHSIOT KMCJIIOTHOCTh MJIX IIEJI0YHOCTh IouB. Ha
paHee M3BECTKOBAHHbBIX MOYBAX MPHU BbIpalllMBaHUU TPEOOBATEIbHBIX K
HEWTpaJbHOI peakUUu KyJbTyp MPU HEOOXOIMMOCTU MPOBOISIT IMOMI-
JIep>KUBalollee U3BECTKOBaHNE.

ITox moceBbl KyJbTyp IO WHTEHCUBHBIM TEXHOJOTUSIM B IEPBYIO
oyepeb BbIAESIOT MOJISI C TIOBBIIIEHHBIM aKTyaJbHbIM TLJI0OIOPOAUEM,
Kak IpaBWwiIo, He HUXKe 3—4-1 TPYIIIBI MO COAEPXKAHUIO TTOABUKHBIX
¢dOopM NUTATENBbHBIX JIEMEHTOB.

IToceBbl KyabTyp, BBIPAIIMBAEMbBIX 110 UHTEHCUBHBIM TEXHOJIOTH-
sIM, 00€eCIleurBalOT HEOOXOAMMBIM KOJIMYECTBOM MUHEpPAIbHBIX YI00-
peHuii. {o3bl MMHEpaJIbHBIX YOIOOpPEHUI Ha IUIAHUPYEMYIO ypoxKaii-
HOCTb YCTaHaBJIMBAIOT C YYE€TOM arpOXMMMUYECKHUX CBOWCTB IIOYBHI,
BHECEHMSI OpraHUYEeCKUX YAOOpeHUM U pe3yJabTaTOB KOMIUIEKCHOM
(TTOYBEeHHOI, PaCTUTEbHON U METeOPOJOrMYECKOI) TMAarHOCTUKU TTH -
TaHusl pacTeHuil. CoBeplleHHO BEpPHO, YTO ISl peanu3allii WHTeH-
CUBHOI TEXHOJIOTUM 00sI3aTe/IbHbI 0Y€Hb BHICOKME J03bl MUHEPAJIbHbIX
ynoopeHuii. st mojaydyeHusi BBICOKUX ypoxKaeB HEOOXOIUMBbI COOTBET-
CTBYIOILIME 03Bl YIOOpEeHUI, OJHAKO OHM HE HOJLKHBI OBITh M30BITOY-
HbIMU. Ype3aMepHO BBICOKME J03bl, OCOOEHHO MpU HecOalaHCUPOBaH-
HOM BHECEHUM 3JIEMEHTOB MUHEPAJIBHOTO IMUTAHUS, CHUXKAIOT OKyTae-
MOCTb YAIOOpEHUI U MOTYT MPUBECTU HE K MOBBILIEHUIO, & K HEA000pY
ypoxas. B 1mepBylo ouepelb 3TO OTHOCUTCS K a30THBIM yIOOPEHMUSIM.
Taxk, mo ganueiIM BHUIITUXMWM (Ha ocHOBe 0000ILIeHUST pe3yIbTa-
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TOB 54 TOJIEBBIX OMBITOB), Ha BBILIEIOUYEHHBIX YepHO3eMax LleHTpanb-
HO-YepHO3eMHOI 30HbI MOBBIIIEHUE 103kl a30Ta ¢ 120 go 150 kr/ra Ha
HensMeHHOM (oHe ¢hochopHO-KATUNHBIX YI00OpeHW He MpUBEIo K
MOBBILIEHUIO YPOXKAMHOCTU 03MMOI TieHuIbl. Kpome Toro, Heyme-
PEHHOE BHECEHUE yIOOPEHUI MOXET 3arpsI3HSTh OKPYKAIOIIYIO CPey.
Oco0eHHO oMnacHO 3arpsi3HeHUe IPYHTOBBIX BOJ U MUTHEBBIX UCTOYHM -
KOB HuTpatamMu. Kaxmoe mose AOKHO MOJy4aTh TOJBKO HEOOXOMU-
MYI0 103y YIOOpeHMIT B TpeOyeMOM COOTHOILIEHUU M B ONTUMAIbHbIE
CPOKH.

IIpy MHTEHCHUBHOI TEXHOJOIMU HOJKHO OBITH COaJaHCHUPOBAHHOE
MUTaHUE PacCTeHUI BO Bce (ha3bl UX pOCTa 1 pa3BUTUS HE TOJBKO MaK-
pO-, HO U MUKPO3JIEMEHTaMU. DTO MTOCTUTAETCS 3a CUET IMPUMEHEHUS
yIoOpeHuli 10 ToceBa, TIpU MOCceBe U B IMMOAKOPMKY B TeUEHUE BereTa-
uvu. braromaps co3naHuio NOCTOSIHHON TEXHOJIOTMYECKOW KOJIeu TIpu
BbIpallMBAaHUM  KYJbTYp CIUIOIIHOIO ITOCEBAa OCYLIECTBUMO MAaKCH-
MaJIbHOE MPUOIMKEHWE CPOKA BHECEHUS a30Ta K MEePUOAY UHTEHCUB-
HOTO MOTPeOJIeHUsT PACTEHUSIMU 3TOr0 HauboJiee BaxKHOTO TSI (hopMU-
pOBaHUs ypoxKasl, HO UCKJIIOUUTEIBbHO JIAOWIBHOIO W 3KOJOTUYECKU
OIMacHOTo 3jeMeHTa nmutaHusgd. OMHOBPEMEHHO pelIaeTcsl 3amaya Ha-
JIeXKHOU 3alllUThl pacTeHUI OT MoJeraHus, BpeauTeseid, 00Jie3Hel u
COPHSIKOB C TTOMOIIbIO TecTUUAOB. [1py 3TOM BHeCceHMe peTapiaHTOB
1 XMMWYECKUX CPENCTB 3alIUTHI pACTEHUI 110 BO3MOXHOCTH COBMeEIIIa-
10T C BHECEHMEM a30Ta.

I1pu MHTEHCHUBHOI TEXHOJIOTMHU BO3AEIbIBAHUS KYJbTYpP HEOOXOMM-
MO OOECIMEeYUTh BBICOKOE KaueCTBO PabOT MAIllMH MO BHECEHUIO ya00-
peHUIT U ompbICKMBaTeNei, 6€30TKa3HOe U YeTKoe (PYHKIIMOHUPOBA-
HUE BCEH CHUCTEMbl arpOXMMUYECKOTO OOCIYXKMBAHMUS, ObICTPOE BHE-
JIpeHNEe HOBBIX TIEPCITIEKTUBHEIX (DOPM yIOOpEeHMIT U CITOCOOOB UX IIPH-
MEHCHUS.

Borarterit, HO HEMPOTOIKUTEIHHBIN M He BCETIa IONOXKUTEIHHEIN
OIBIT MHTEHCU(MUKAILIUU CEJIbCKOTO XO3SICTBA 3a CUEeT KOMIUIEKCHOI
XUMU3ALMKY 3eMJIeIeINS B Halllel cTpaHe MoKa3aj, KaKkoe BaKHOe 3Ha-
YeHMEe TIPU 3TOM MMEIOT OOIIUI YpOBEHDb KYJIbTYPhI 3eMJICIEINS, Tpa-
BWIbHAsA 30HAJbHAs arpoTeXHWKAa, TEeXHUYEeCKas OCHAIIEHHOCTb U
CTporoe CoOJI0IeHNEe arpO3KOJOIrMYeCKUX TpeOOBaHUI 1 TEXHOJIOI'U-
YeCKOM AUCUMIUIMHBL. IIpopoyeckuMM oKazaauch MperynpeskacHUs
. . MenaeneeBa o TOM, YTO IIPUMEHSISI yIOOpeHUsl, HeJib3s KOe-Kak
maxathb, a Takke . H. I[IpstHuIIHMKOBa 0 TOM, 4TO M30BITOK yaoOpe-
HUIA HE MOXET 3aMEHUTh HEJOCTATOK 3HAHUI Y arpPOHOMOB.

K coxanenuio manpHeilliee pa3BUTUE XMMHU3ALMU CEJIbCKOTO XO-
3sTACTBA U €€ MaTepUATbHO-TEXHUYECKOU 0a3bl, COBEPLICHCTBOBAHUE
CJIOXXMBIIEHACS] CUCTEMbl arpOXMMUYECKOTO OOCTYKMBAHUS CEIbCKOTO
XO35MCTBa OBLIO IPEpPBaHO B pe3yJbTaTe MPOBEACHUS] HEMOCJIeo0Ba-
TeJbHBIX COLUAIbHO-3KOHOMUYeCKUX peopM. C yIpasnHEHHEM CO-
103HBIX cTPYKTYp pyHKunu BITHO «Coro3cenbxo3xuMusl» Meperuin K
COOTBETCTBYIOIIMM pecityouKaHckuM opranusanusim. C 1988 r. Haua-
JIM COKpAIIaThCs MPOU3BOACTBO U MIOCTABKHU CEIHCKOMY XO3SICTBY MU-
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HepaJIbHbIX YIOOpEeHU1, 00beMBbI IPOBOAMBIIIMXCS 32 CYET FOCOIOIKeTa
paboT Mo XUMUUYECKOUM MeTMOopallii U OKYJIbTYPUBAaHUIO MTOYB, a TakKXKe
MMpUMEHEHNE OPTaHWYeCKMX W MUWHEPAJTBbHBIX YIOOpEeHWIA, IPYTUX
cpencTB xumu3auuu. Tem He MeHee B Hadasie 90-x romoB XX B. B Poc-
CHM COXPaHWINCH MPAKTUYECKN BCe HAYIHBIC YIPEKICHHS aTrPOXUMHU-
YyecKoro npodujsi U OCHOBHBIE CTPYKTYpHbIE TTOApPa3AeIeHUsI arpoXy-
MuYecKkon ciyxkObl. B pecrnybnumkax, kpasix u obyactsax Poccuiickoit
Denepanuu  aeiictBoBaau 0Kojio 110 arpoXuMuYecKUX LIEHTPOB U
CTaHLIMM, 225 cTaHUMIA 3alUTHl PACTEHUI, TOKCUKOJIOTUUECKUX JIabo-
patopuii 1 JabopaTopuii MPOrHO30B, CBhIIEe 20 6UoJornyeckux Gad-
puk u 70 GUOJIOrMYECKUX JTA00PATOPUIA.

Ha paitonHOM ypoBHE B 00beIMHEHUSIX «CeIbX03XUMUS» NEICTBO-
BaJIO OKOJIO 4 ThIC. MEXaHU3UPOBAHHBIX OTpsinoB, 1300 cnennann3upo-
BaHHBIX TOBapHBIX 6a3 0011Iel MOIITHOCTBIO 7,4 MJIH T € TMHOBPEMEHHO-
ro XpaHEeHUs yIOOpeHUI U APYIUX CpeAcTB Xxumusauuu, 8§00 KoMIiek-
CHBIX JIabopaTopuii XMMM3alluM M 3alllUThl pacTeHuil, 5 6a3 LeHT-
panu3oBaHHOTO pe3epBa mnectuliuaoB. Ilocieayloiee CHUXEHUE
roCyAapCTBEHHOUN MOMAEPKKU U TJIaTEXKECIMOCOOHOCTH CEIbCKOXO03sI1 -
CTBEHHBIX IIPOM3BOIMTENICH, OUCIAPUTET ILIEH IPUBEIN K PE3KOMY
CHUKEHMIO TIPUMEHEHMSI CPEelCTB XUMU3ALUM M MacIITaboB arpoxu-
MMYECKUX paboT, TTOCTAaBWJIO MPOMU3BOJACTBEHHBIC MOAPA3NACICHUS ar-
POXUMHUYECKOI CIyXObl Ha TpaHb BEKUBaHUSI.

Bo MHorux paitoHax MpearnpusITUs arpOXMMUUYECKON CIyXKObI TIpe-
KpaTWIN CBOIO MEATebHOCTh WM aKIMOHMUPOBAIUCH M YACTUYHO WJIU
MOJIHOCTBIO TTepenpoUINPOBAIUCH HA BHITIOJHEHUE JOPOXHO-TPaHC-
TTOPTHBIX, CTPOUTEIBHBIX M IPYIWX pabOT, OPraHMW30BAJIA HAa COXpa-
HUBIIEWCS TTPOM3BOJACTBEHHON 0a3e CeJIbCKOXO3SIMCTBEHHOE ITPOun3-
BOJICTBO Ha apeHIOBAHHBIX 3eMJISIX. JIMIITL B OTHEBHBIX perrmoHax Poc-
cun — B benropoackoii 1 OpioBckoil obnactsax, B bamkupuu u Ta-
TapcTaHe 00beMbl arPOXUMHUYECKUX PAOOT HE TOJIBKO COXPAHUIUCH, HO
1 BO3pOC/u Ojarogapsl IOHUMAHUIO MX 3HAYEHMST PYKOBOJICTBOM 3THUX
obsacteit u pecnydJiMK U (prHAHCOBOM Moaaepxkke. Tak, B TatapctaHe
xo3siicTBaM  pecityoiuku B 1992r. mpemoctaBw 30%-Hyio, a C
1993 1. — 50%-Hy10 KOMIIEHCALIMIO 3a IMPUOOpPETeHHE MUHEPATbHBIX
yIOOpeHUIA U MeCTULINI0B.

Cunamu 'KO «TaTcenbxo3xuMusi», B KOTOPYIO BXOASAT 56 paiioH-
HbIX 00beAUHEHUU, TPU Kapbepa 1o 100b1Ye Topda, canporness 1 Ipo-
W3BOACTBY U3BECTKOBBIX YIOOPEHWI, IBe MeXXpalOHHBIC TTPOMIIIAKTH-
YeCKO-perJIAMeHTHBIC CTaHIINM, clienuaan3upoBanabie [IMK u aBTo-
TPAaHCTIOPTHBIC MPEATTPUSTHS, BEITTOTHSIETCS OCHOBHOM 00BeM arpoXu-
MHMYEeCKMX paboT. MexaHM3UpOBaHHBIE OTPSIALl  OOBEAWHEHUS
MOJIHOCThIO 00ECIIeUrBaIOT MOCTABKY B PECIYOJIMKY CPEICTB XUMU3a-
LM, IIPOBeIeHUE PadOoT M0 U3BECTKOBAHMIO 1 (POCHOPUTOBAHUIO TTIOUB
(1 80 % npou3BOACTBa M3BECTKOBBIX MAaTepUaIOB), BhIIOIHSIOT 70 %
paboT MO BEIBO3KE U BHECEHWIO OPTaHWYECKUX YIOOPEHMH, ITOCTOSTHHO
YBEJIMUMBAIOT 00BbEMBbI BHECEHUSI MUHEPATbHBIX YIOOpEHU M TIeCTH-
uaoB. ITocTaBKy B peciy0IMKy MUHEpPaTbHBIX YI0OPEHU OCYIeCTB-
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JISIIOT 3aBOJIBI-U3TOTOBUTEIM Ha OCHOBE IIPSIMBIX TOTOBOPOB B BUAE TO-
BapHOIo KpeauTa moj Oymylliee ero moraiieHue mocjie peajinsaiuu Imo-
JIyUEHHOTO ypoxasi. Bce 3To mooXXUTeNbHO CKa3ajJoCh Ha ypOXKaitHOC-
TU CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP U IUIOA0POAUY MTOYB. ExxeroaHsiit
BaJIOBO#1 cOOp 3epHa B I1ICJIOM IO pecnyOjnKe BO3poc ¢ 2,9 MIIHT B
1986—1990 rr. 10 3,5 MIIH T B cpeaHeM 3a 1991—1995 1r., a B mocieny-
IOII[1€ TOAbl COCTABUJI CBBIIIE 4,5 MJIH T.

CrpeMJieHUEe COXPAaHUTh CBOIO TIPOU3BOJACTBEHHYIO 0a3y U MpohUIb
paboThI (a TaKKe MOHOMOJIBLHOE II0JIOKEHKE B chepe CEPBUCHOIO arpo-
XUMUYECKOTO OOCHY:KMBAHMS) B HOBBIX 3KOHOMHUYECKUX YCIOBMSIX
MIPUBEJIO CHavYaja K Mpeodpa3oBaHNI0O MHOTMX TOCYIapCTBEHHBIX TIPeI-
MIPUSATUN arpOXMMUYECKOM CTYKOBI B aKIIMOHEPHBIE 00IIeCTBA OTKPhI-
TOTrO THUIIA C HE3HAYUTEIBHON MOJIe yJyacTus B HUX HEOCPEICTBEH-
HBIX 3emiiernojib3oBareseii. Hu B oAHO U3 HUX He Bolles 3aBOJ, 10 TIpo-
U3BOJICTBY YAOOPEHUI 1 APYTUX CPEACTB XMMU3ALUMU.

OnHako B MPOIIECCe CTAHOBJIEHUS! PHIHOYHBIX OTHOILIEHUN TMOSIBU-
JINCh HOBBIE (POPMBI TOPrOBIAM arpOXMMHUKaTaMM U arpoXMMUYECKOIo
00CTyXMBaHUsI CEJIbCKOI0 XO3SIMCTBA. 3aMHTEepEeCOBaHHbIE B peajiu3a-
LIMKA CBOEW MPOIYKIMUM Ha BHYTPEHHEM PBIHKE 3aBOABI-U3rOTOBUTEIN
MMHEpaJIbHBIX YIOOPEeHUI W KOHTPOJUPYIOIINE MX (PMHAHCOBO-IIPO-
MBILJIEHHBIE TPYIIIBI CO30aJIM KOHCOPLIUYM «ArpoguHIiipom». Ero 1e-
JIBIO CTaIM OOBEIMHEHUE YCUJIWM TPEANpPUSTUIl arpoOXWMHYECKOTO
KOMILJIEKCa, LIEHTPOB M CTAHIIUI arpOXUMMYECKOMN CITYKOBI 1 CETBCKUX
MPOM3BOAUTENICH MO BBIMYCKY U MPUMEHEHUIO YIOOPEHUM MJIs1 TOBBI-
LIEHUST YPOXKAHHOCTU CEIbCKOXO3IUCTBEHHBIX KYJIBTYP, HACBIIIEHUS
PBIHKA OT€UECTBEHHBIM MPOJOBOJbCTBMEM, COXPAHEHUS U TTOBBILICHUS
ILUIOAOPOAUS TIOYB.

KoHcopuuyMm crpemutcst HanaauTh 3¢ GEeKTUBHYIO CeTh MOCTaBOK
MUHepaIbHbIX yI00peHuii B peruoHbl Poccuu. Tak, B 1997 r. B OpjioB-
CKOM objactu ObL1a co3maHa crieruaibHast cTpykTypa OO0 «Pernon-
ATpo», B OCHOBE IEeSITeIbHOCTH KOTOPOI JIEXKUT HETIOCPEACTBEHHAST pa-
0oTa C CeIbCKOXO3SIMCTBEHHBIMM IPOU3BOAUTENISIMUA, CIIOCOOHBIMU
BOBpEMS pacIIaTUThCS co cBouM KpeautopoM. OO0 «Pernon-Arpo»
npoBoauT 100%-Hoe KpeauTOBaHUE XO3SIMCTB MUHEPAIbHBIMHU YI00-
pPEeHUSIMU TIOA OyAyIIuii ypoxkKail Ha JIBTOTHBIX yCJIOBMSX. KpecThsaHe
¢dakTUYeCKH I10JIydaloT OeCIUIaTHBIN TOBapHbI KpeauT. LleHbl Ha Mu-
HepaJbHble YA0OpEHUSI COOTBETCTBYIOT OTIMYCKHBIM li€HAM 3aBOJOB-
U3TOTOBUTEJIEH, T. €. 3HAUUTEIbHO HUXE 1IEH TOPTOBBIX MOCPEIHNUKOB.
Xo3s1iicTBa MOJIyYaloT TakxKe 3al4acTyd M TOIJIMBHO-CMa30uHbIE MaTe-
puasibl. OCEHbIO B CUET IOralleHusl TOBAPHOTO KPeaAUTa CeIbCKOX03sIi-
CTBEHHbIE TIPOM3BOAUTEIU IOCTABJISIOT KPEAUTOPY MPOIYKIIUIO
(TIpexke Bcero 3¢pHO) 10 COIIACOBaHHbBIM LIEHAM.

ITo TakoMy e IIPUHLIMITY BeAeTcs paboTa Mo MpruoOpeTeHUIO YI00-
penuit ¢ HoBoMmockosckoii AK «Azot», OAO «loporodyx» u IpyrumMmu
IIPOM3BOAUTEISIMU MUHEPAJIbHBIX YI0OpeHuil. B paitoHax objacTu, raoe
Bce xo3siicTBa paboranu ¢ OO0 «PernoH-Arpo», ypoKailHOCTh CEIbC-
KOXO3SIIICTBEHHBIX KYJILTYp Bo3pocia B 1,3—1,5 pasa 1o cpaBHEHMIO C
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UCXOMHBIM ypoBHeM. TaMm xe, B OpJIOBCKOi1 00J1acTH, KOMITAHUS «ATia-
ut-Tpeitn» 1 AOOT «BockpeceHckHe MUHEpabHble YI0OpeHUs»
(IBa KpyImHEWIIMX Mpou3BoauTenst pocdaTHOro Chipbsi U MUHEpPAIb-
HbIX ynoOpeHUil B Poccuu) B3sIM Ha CEpBUCHOE OOCTY>XMBaHUE U
obecnieyeHue 70 Toic. ra mairHU. [TocTaBKM MUHEpaabHBIX YI0OpeHUit
Ha YCJIOBUSIX TOBAPHOTO KpeauTa B cUeT Oyayllero ypoxkast Ipou3BOAST
U B apyrue peruoHnl Poccuu. Peanusyercs Takxke mporpaMmma cosia-
HUS Ha OCHOBE CYIIECTBYIOLIUX PAOHHBIX 0a3 CEbXO3XUMMU U CKJIa-
OB YIOOPEHUI COBPEMEHHBIX TYKOCMECUTEJIbHBIX YCTAaHOBOK IS
MMPOU3BOACTBA CMECeil MUHEPAIbHBIX YIOOPEHUI Ha MeCTe UX IOTped-
JIHUsI C y4eTOM TpeOOBaHUII KOHKPETHOIO CEJIbCKOXO3SIHMCTBEHHOTO
npousBoauTens. IlmaHupyercss co3maHWe ONTOBBIX PErMOHAIBHBIX
CKJIaIlOB-pacripeaeuTeseit (CKIamnoB MeXXCe30HHOTO XpaHEeHUS) eMKO-
cThi0 60—100 THIC. T, TTO3BOJIIONINX 3aBOJAM-TIOCTABIIMKAM COCPEIO-
TOYMBATh 3aIachl yIOOpEeHUS AJISl peaiu3allui B peruoHe o0CTyK1Ba-
Hus. Takas permoHajbHas 6a3a MOXKET ObITh CAMOCTOSITEIbHBIM TIPO-
U3BOJICTBEHHO-KOMMEPUYECKUM TPEANPUSATUEM WU ACHCTBOBAaThH CO-
BMECTHO C 3aBOJIOM-ITOCTaBLIUKOM.

OueBUIHO, YTO OE3YCIOBHBI MPUOPUTET MO ArpoOXUMUYECKOMY
00CTYXMBAHUIO CEIbCKOXO3SIMICTBEHHOTO MPOM3BOACTBA Ha COBpe-
MEHHOM 3Talle 0CTaeTCs 3a TOCyIapCTBEHHOM arpOXMMUUECKOM CIIyXK-
0oi1, KoTopas ellle coXpaHWIa YacTb paHee CO3AaHHON JOCTATOUYHO
MOIIIHON MaTepHalbHO-TEXHUYECKOM 0a3bl (CKIAIbI, CIEeIINaIu3uPO-
BaHHYIO TEXHMKY, MEXaHU3UPOBAHHBIC OTPSIABI IO BHIIIOJTHEHUIO OT-
IeTBbHBIX BHIOB Pab0T) M KBaTM(MULUMPOBAHHBIC OIBITHBIC KaApbl.
OTOT (pakTOp MprodpeTaeT 0codoe 3HaUeHNE B CBSI3U C HU3KOI obec-
MEYEHHOCTBIO CEJILCKOTO XO3SIMCTBAa CTpaHbl HEOOXOAUMON TEXHUKOM
(13-3a yero BHOBb nmoTpeboBanachk opraHusamnust MTC nist apeHabl 1
BBITIOJIHEHUSI arpoTeXHUUYECKUX paboT), ee MOpaJibHbIM U (pusndec-
KMM CTapeHUEM.

B Poccum mpakThyecku mepecTtaqd CepUiHO BBITYCKATh MAaIllUHbI
IIJISI TOTIOCEBHOTO BHECEHUs yIOOpEHU M KOMOMHUPOBAHHBIE CESUTKHU
(caxanku); 6osiee MOJOBUHBI ITOCTPOCHHBIX paHee CKJIAI0B IJISI XpaHe-
HUS MUHEPAJIbHBIX YIOOPEHUI M CPEICTB 3aIMThl PACTCHUI MPUIILUIN
B HETOIHOCTD, J1a ¥ OCTaJIbHbIE MCITOIB3YIOT He Mo Ha3HaueHuo. Obec-
MeYEHHOCTh MaIllMHAMU JJISI BHECEHUsI OPraHWYECKUX YIOOPEHMH COo-
CTaBJIsIET MEHee TPEeTU MOTPeOHOCTH J1axKe MPU CHUKEHUUM MacilTaboB
WX HakoIieHusl. B ycIoBUSIX cOKpallleHUs OI0KETHBIX aCCUTHOBaHUM
U CKYIHBIX KPEIUTHBIX PECYPCOB OCOOEHHO OCTPO CTOMUT BOIPOC CO-
OJIroIeHUST 30HAJIBHOM arpoTeXHUKHU, TPaBUJILHOM 1 3KOJOTMYeCKHU Oe-
30TACHOM TeXHOJIOTUH TPUMEHEHNS YIOOpEHUI 1 IPYTUX CPEACTB XU~
MU3aIN, TIPUBIICYCHNST MHBECTUIINIA Ha TIPUOOPETeHEe HOBOM TEXHM-
KU, BOCCTAHOBJIEHHE CEPUITHOTO €€ IMPOU3BOACTBA.

PazBuTune arpoXvuMnu4ecKoro o0CIy>KMBaHUS U COBEPIIIEHCTBOBaHME
€ro OpraHu3allMOHHO-YIIPABICHYECKON CTPYKTYphl BO MHOI'OM 3aBU-
CHUT OT OOIIIETr0 COCTOSIHUSI arpoIpPOMBIIIJIEHHOTO KOMILIEKCA CTPaHHbI,
pelIeHus 3eMeTbHBIX U SKOHOMUYECKHUX OTHOIIEHUH B COOTBETCTBUU C
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[peanpusTie 1o NpOU3BOACTRY
CPEACTB XMUMU3ALIMK

v

PaitoHHOC MPOU3BOACTBCHHOC
00beaAnHEeHHE «CelbXO3XUMUsI»

v

ArpoXUMHUCCKAsT CTyXKOa KPYTTHBIX
> XO35HCTB B BUJC MYHKTOB XMUMU3a-
WU 1 OTPSLAOR M10A0POAMSE

v

Hepswmble SKOHOMUYECKH CaMO-
CTOSATCIbHLIC MTPOU3BOACTBEHHLIC

Puc. 22. Cxema npou3BOJACTBEHHBIX CBSI3€i
NAapTHEPOB arpoXMMUYECKOro 0J0Ka B yc-
JIOBHSIX SKOHOMUYECKO# CAMOCTOSITEILHOC-
i x03sicTB (o B. E. ITyrosy, IO. I'. Tok-
mapesy, [IUHAO)

MPUHSTBIM KypCcoM UX pedopmu-
poBaHus. OueBUAHO, OIHAKO,
YTO TIPU JAEMOKpaTU3alliK YIIpaB-
JIEHUsI  CeJIbCKOXO3SIMCTBEHHbBIM
MPOU3BOJACTBOM OIPEICIISIIONIM
MPUHIUIIOM  arpOXMMMHYECKOTO
00CIy:XK1BaHUS SIBJISIETCST o0ecIe-

oo KOSLICKTUBBI, KPCCTHSIHCKUC <«
(thepMepekuce) X034iCTBa,
acCOUMAUMH, KOOTICPATHUBbI

YeHUe IpaBa CBOOOIHOIO BEIOOpa
CEJIbCKOXO3SIMCTBEHHBIM TTPOM3-
BOOUTENIEM Pa3IUYHBIX (HOpPM
BBITIOJTHEHUST PabOT 1O XMMH3a-
IIUU: CBOMMU CHJIAMH, CO3TaHUS
Ha KOOIIEpaTUBHOI OCHOBE CIICLIMAIM3UPOBAHHOTO TMOIpa3aeacHUs
WY TIPUBJICUYCHUS TOAPSITHBIX OPTaHU3aIlii, B TOM YHCIIe paifOHHOTO
3BeHA arpOXUMMNIECKOM CIIY>KOBI, Ha JOTOBOPHOI OCHOBE JIMOO B3SITHSI
HaIpoKaT ero TeXHWKU IS BHITIOJIHEHHS BCEX WIIM OTHEBHBIX BUIOB
pabot (puc. 22).

B TO ke BpeMs MpOM3BOACTBEHHBIC TOApa3aeIeHAS arpOXUMIIeC-
KO CJIyXObI TOJDKHBI MIEPEUTH OT POJIM MOHOITOJBLHOTO LIEHTPAINU30-
BaHHOTO TTOCPEIHMKA U TIOAPSIUMKA, JUKTYIOLIET0 CBOM IIpaBuja Io-
TpeOUTEeII0, K PABHOIIPABHOMY B3aMMOBBITOJHOMY COTPYIHUYECTBY C
3aBOJOM-U3IOTOBUTEIEM U CEJIbXO3Mpou3BoauTeaaMu. @opMBl 3TUX
B3aMMOOTHOIIIEHU MOTYT ObITh Pa3HOOOPA3HBIMU, HO JOJKHBI IIpe-
clie0BaTh OJHY 1IeJb — IOCTABKY U MPUMEHEHUE CPEACTB XUMU3ALIUU
¢ MMHHMMAaJIbHBEIMA 3aTpaTamMu, 6e3 ToTeph W ¢ HauOOJbIIeH BBEITOHOM
1151 moTpebutenss. COOTBETCTBEHHO M TIPU BEIOOpe (hOPM arpoXUMMU-
YeCKOTO OOCTYXKMBAaHUSI CETbCKOXO3SIMCTBEHHBIX ITPOM3BOINTEIIEH pe-
marommmMu ¢gakropaMu OyayT 0ojiee HM3Kask CTOMMOCTh paboT, 6e3ym-
peyHOe WX KadeCcTBO, Pe3yJbTaTUBHOCTb M SKOJIOTMUYECKas Oe3ormac-
HocTh. CllemoBaTellbHO, AEATEILHOCTh IMPOU3BOACTBEHHBIX ITOApA3Ie-
JICHU# CITy>KOBI arpOXMMUYECKOIO CepBUCA U €€ B3aUMOOTHOILLIECHUS C
CENIbCKOXO3SIMCTBEHHBIMU TPEANPUITUSIMUA JTOJDKHBI CTPOUTHCS Ha
MMPUHIAIIAX MAapKETHUHTA, KOrJa 3a OCHOBY MPUHUMAIOT S5KOHOMUYEC-
Ky10 3¢ (EKTUBHOCTh YCIYT I IoTpedutens. Ilpu 3ToM, KOHEYHO,
BaXXHO COXPaHUTb MMEIOIIYIOCS MaTepHabHO-TEXHUYECKYIO 0a3y Xu-
MU3allMM U Ha €€ OCHOBE pa3BMBaThb OOHOBJIIEHHYIO arpOXUMMYECKYIO
CITyXO0y.

B xauecTBe mpmMepa peaausaliiy TaKoTo MOAX0Ja MOXHO TTPHUBEC-
™ co3ganue arpopupmMel OAO «CMAMO» B IlepMckoii obmacTu Ha
6asze MeXpallOHHOM «ATpONPOMXUMHUM», B aKIIMOHUPOBAHUK KOTOPOI
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MPUHSUIM yYacTUe TPU KPYITHBIX M IIECTb MEJKUX KPECThIHCKUX XO-
3MCTB MpuJjeraloiux paiioHoB. ITo goroBopam ¢ xo3gicTBaMM arpo-
¢upma BHITIOTHSIET arPOXMMUYECKUE, TPAHCIIOPTHBIE U arpoTeXHUYeC-
Kue paboThl, 00ECIIeUrBaeT X035IMCTBa TEXHUKOM, 3aIT4acTIMU, IPYTu-
MU CpeICcTBaMM MPOU3BOACTBA. Boieaiive B arpoupMy cebCKOX0-
3MCTBEHHbIE TPOM3BOAUTENM PEaJIbHO YYacCTBYIOT B YIpPaBICHUU U
KOHTpOJIE 32 €€ AesITebHOCTBIO.

OpraHuzaloHHas CTPYKTypa €IUHON CUCTeMbl arpOXMMMYECKOTO
00CIIy>KMBaHUS CEJIbCKOTO XO3SIMCTBA [IJIs1 BCEX KATErOpUil 3eMJIETIO)N b-
30BaTelIell TIperoaraeT HaInure B CBOEM COCTaBe: HAyUHO-HUCCIIeI0-
BaTeJbCKUX U MPOEKTHO-TEXHOJOTMUECKUX MHCTUTYTOB C COOTBETCTBY-
IOIIUMHU SKCIIEPUMEHTAIBHBIMU 0a3aMU, TOCYIaPCTBEHHBIX CIIYKO MU-
HUCTEPCTB U BEAOMCTB, IIPEANPUSTUI IO TPOU3BOJACTBY MUHEPATbHBIX
yIOOpPEHUI U IPYTUX CPEeACTB XUMU3ALIMHY, a TAKXKE CIelMaIn3upoOBaH-
HOI TEXHUKU, HAYYHO-TIPOU3BOJCTBEHHBIX ITOAPa3AeIeHUI arpoOXMu-
YeCKOM CIyKObI, TOPTOBBIX M OOCIYXMBAIOIIUX XO3HACTBA TTPOU3BO/I-
CTBEHHBIX TOJpa3e/]eHuil ¢ HEeoOXOAMMOUN MaTepualbHO-TeXHUYEC-
Kol 6a30ii (B TOM YHMCJIe CYIIECTBYIOLIMX PAalOHHBIX arpOXUMUYECKUX
LIEHTPOB U MYHKTOB XUMU3aluu). B ciydyae coBMmeltieHus: (yHKIUA TO-
BapHOIi 0a3bl ¥ MPOU3BOJCTBEHHON IEATEIbHOCTA paliOHHBIMU O0be-
ITUHEHUSIMU arpOXMMMUYECKON CIIY>KOBI cxeMa MX CBsI3eil ¢ 3aBoIaMu U
00CIIy>KMBa€MBIMM XO3SICTBAMU HE BKJIIOYAET APYTUX MTOCPETHUKOB.

Hapsny ¢ rocynapcTBeHHOI CUCTEMOM arpOXMMUYECKOr0 OOCTyKM-
BaHUS Ha KOHKYPCHOI OCHOBE MOXKET OCYILECTBISITHCS ACITEIbHOCTD
JIIPYTUX OpraHU3allMOHHO-MPOU3BOACTBEHHBIX (DOPM M PHIHOYHBIX
CTPYKTYp arpOXMMMUYECKOT0 CepBHUCAa — aKLIIMOHEPHBIX OOIIECTB, KOO-
MepaTUBOB, COBMECTHBIX W YAaCTHBIX TPEANPUSITUN, BBIMOJHSIOLINX
(GYHKUUU AUCTPUOBIOTEPOB (KPYITHBIX ONTOBUKOB-pACIpeaeIuTeei)
U JujepoB (MEJKMX ONTOBMKOB) TOProBOM CETH JJIs1 MOTpeduTesiei
(xo3siicTBa, KoomepaTuBa, pepMepa U OOIICCTBEHHBIX JIMOO JTUYHBIX
MOACOOHBIX XO3SMCTB).

IIpu dhopMUpoOBaHUU HOBBIX MOIXOMOB K AESITEILHOCTU arpOXUMMU-
YECKO# CIIy>KOBbI B YCJIOBUSIX PHIHOYHOM 9KOHOMUKHU U pehOpMHUpPOBa-
HUS CEJIbCKOXO3SIMCTBEHHOTO ITPOM3BOJCTBA CAEAYET YUUTHIBATh HEOD-
XOJIMMOCTb paclIupeHust cepsl yeayr (puc. 23).

HayyHo-MeToguueckoe oOecrneyeHre paboThl arpoXMMUYECKON
ciryx0n61 Poccum ocymectsisior IIMHAO m Hayuyno-meTommueckuii
LICHTP IO arpOXMMUU U arpOXUMUYECKOMY OOCTYXKMBAHUIO CEJILCKOTO
X03sHicTBa, B KOTOPhI moMuMo [ITMMHAO Bolin mpoeKTHO-TEXHOJIO-
ruyeckre MHCTUTYThl PACXH arpoxumuyeckoro npoguist. ['oJ0BHBIM
Hay4yHbIM yupexaeHueM 3toro Llentpa ssisercas BUYA, koTopslit co-
BMECTHO C pyKoBOAUMOM UM I'eorpaguueckoii CeTbio MOJEBbIX ONBITOB
C YAOOPEHUSIMU U OPYTUMU CPENCTBAMU XMMU3ALMUA 3aHUMAETCSI pas3-
paboTKoi (pyHAAMEHTAJIbHBIX IPOOJEM arpoXuMHM, arpoIo4YBOBEe-
HUSA U arpodKojioruu. Takas CTpyKTypa OpraHM3alii HaydHOro, Hayd-
HO-METOIMYECKOIO M MPOEKTHO-TEXHOJOTUYECKOIro OOeCIeueHus ar-
POXUMMYECKON CIIyXObl (puc.24) MNo3BoJsSIeT OOBSAWHSITH YCWIMS,
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Bupel yciyr

HWubopmanmoHHo- TpancrnoptHo- OpraHu3alMoHHO- ITpousson-
TMOCPEAHUYECKHUE | |IKCILTyaTallMOHHBIE KOMMepuecKue CTBEHHBIE
* bank maHHbpIX O * lleHTpamm3oBaHHast e« [Ipokat cmenuma- * [Ipuwem u  XxpaHe-

BUZAaX W II€HaX Ha
XAMUYECKYIO TPO-
IYKLIHIO

* KonupoBajibHO-
MHOXUTEJIbHBIE pa-
00ThI

» KoHcynpramuu 1o
arpoOTEXHUIECKUM,
9KOJIOTUIECKUM,
IOPUINYECKUM BOII-
pocam

* Pexnama CpeICTB
XUMHU3alUn

« [loaroroBka peko-
MEHJALUUA 10 TIpU-
MEHECHUIO  CPEICTB
XUMU3ALUU

JoCTaBKa XWMMUKa-
TOB

» TpaHcropTHO-3ar-
py30uUHBIE  omepa-
197071

JIM3UPOBAHHOMN TeX-
HUKU

« COopka U IpoKar-
Ka HOBBIX MaIllMH

* HacTtpoiika arpe-
raToB IO BHECEHUIO
CPEICTB XMMU3aLUU

* TIpoBeeHe arpo-
XUMHWUYECKUX  aHa-
JIN30B TMOYB

e [IpuobpereHne u
COBIT CPEICTB XU-
MM3ALUU C DJIEMEH-
TaMM MapKeTUHTa

o OpraHuzanusi Meji-
KOONITOBOM M pO3-
HUYHOU  TOProBIx
XUMHUKaTaMU

[IpuMevanue. * OCHOBHBIC yCIYTH; * HOBBIE YCIYTH.

HUE CpeacTtB XUMU-
3aluu

» dacoBka (pacda-
COBKa) CpEICTB XM-
MU3aLUN

* U3menbueHue u
MpocerBaHue  Cclie-
XKaBIIUXCST  ymooOpe-
HUM

o CMmemBaHue

yIOOpeHUit
* BHeceHue MuUHe-
paJbHBIX  ymoOpe-

HUMN CEJIbCKOXO34M-
CTBEHHOI aBUalLMEn

* Xumudeckass Me-
Jiopanus nojen

* 3aroroBka U BHe-
CeHUEe opraHuyec-
KUX yIOOpeHUI

* [IpumeHeHue rec-
TULIMIOB

Puc. 23. Cxema pa3BUTHS YCJYI NpH arpoXMMHYECKOM OOCJTYKMBAHMHM 3eMJIENO0JIb30BaTe-
neii (mo I'apbaneTosy)

JIy4liie KOOpAWHUPOBATh U MHTETPUPOBATD ASATEILHOCTD HAYYHBIX Y4-
pexaenuii PACXH, By30BCcKoIl M OTpacjeBOil HayKu, U306exkaThb 1y0-
JIMPOBaHUS B paboTe, CKOHLIEHTPUPOBATh 1 CHELUaIM3UPOBaTh UCCIIe-
JIOBaHUSI U Pa3pabOTKU MO ONpeAeeHHbIM (yHIaMEHTaJIbHbIM Ha-
MpaBJIEHUSIM B COOTBETCTBUM C 3allpocaMu IPOU3BOJCTBA, CHU3UTh
3aTpaThl Ha ipoBegeHue HUP u OKP 1 noBbicuThb UX 3(h(peKTUBHOCTh
(ITomos, 1998).

Ha ocHoBe MatepuajnoB mojeBbix onbiToB (I'eoceTu M MaccoOBBIX
TOJIEBBIX OMBITOB arpOXUMHUYECKON CITYKOBI) 1 Pe3yIbTATOB arpOXUMMU-
YecKoro o0cJieloBaHUs ITI0YB HAyYHO 0OOCHOBBIBAIOTCS, pa3pabaThiBa-
IOTCSI M COBEPILEHCTBYIOTCS peKOMEHIAIMY, HOpMAaTUBHAS U METOIM -
yeckasl TOKYMEHTAllUM, METOIbl U TEXHOJOTHUM, KOTOPBIMU PYKOBOJI-
CTBYIOTCS LICHTPBI M CTAHIIMHU, TIPOM3BOICTBEHHBIE MMOAPA3ACICHUS ar-
POXMMUYECKOM CITY>KOBI.
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KoHeuHOI1 11eJ1bI0 HayYHBIX (PYHAAMEHTATBHBIX U TTPUKJIAAHBIX ar-
POXMMUYECKMX MCCIIEIOBAHUI B COBPEMEHHBIX YCIOBUSIX SBIISIETCS
pa3paboTKa 30HAJBHBIX aZalNTUBHO-JAaHIIIAMTHBIX CUCTEM 3eMJIele-
JIUS U TEXHOJIOTUI BO3IEIBIBAHUSI CEIBbCKOXO3SIMCTBEHHBIX KYIBTYD,
MpeIycMaTpUBAIOIINX Haubojiee arpOHOMMYECKM W SKOHOMUYECKH
a(pdekTBHOE, 3HEprocobeperamlree M SKOJIOTHMYECKM Oe30I1acHOe
NpUMEHEHNE YIOOpPEHUI U IPYTUX CPENCTB XMUMU3ALMUA TIPU paryo-
HaJIbHOM MCIOJIb30BaHUY ITOYBEHHOTI'O TIJIOTOPOIUS U APYTUX MPUPOI-

MUHHUCTEPCTBO Poccuiickas Akanemusi
IB%%%' M CeabCKOro cenbckoxossiicTBeHHbIX Hayk (PACXH)
xo3siicTea PO OrneneHue 3emneaeamns
CekLUMs aTpOXUMHUHU
MpU OTAEIEHUN
ByzoBckast Hayka semsienenuss PACXH
(arpoXMMHUYECKHE T
(hakyabTeThI — i
Il ypo- ukadenps) | Hay4yHo-Meronnueckuii i
BEHb LEHTP MO arpOXUMHUHU U
Haywibie | arpoooCayKUBaHHUIO | | [eorpadpuueckas
yapexaenus || (rosoBHast opranu3aius BUYA) CeThb ONbITOB
XUMIIpoMa
_______________________________________________________________ :
111

BCHb

ypo- UBHUTTTHXWM] [BHAITHOY] [BHUIITHM] [CK HUITHAT] [LHAO]

]

]

JlenapTaMEHT XMMU3aLUH i

[V ypo- [M 3awuTe pactenunit MCX PO !
]

]

]

BEHB | T
| FocyaapcTBeHHbIE LEHTPbI M CTAHLIMM arPOXUMUYECKON CITYKObI
i
______________________________ S
3 [ [ !
! ]
MeCTHbBIE CEIbCKO- CenscKo- K
\éeyllfg- XO3SHCTBEHHBIE X0351ICTBEHHbIE PECTLAHCKAC (():6“3”” HEHMA
OpraHsl NpeaAnpUsITUS X0341CTBa «CeIbXO3XUMHUSI»

Puc. 24. Crpykrypa oOpranmM3anui arpoXMMHYECKOH HAYKH, MPOEKTHO-TEXHOJIOTHYECKOro
obecreyeHHs U arpOXUMUYECKOT0 00CITyKHBAHMSA ceJibcKoro xo3giicTa Poccuu (no I1. /1. ITo-
TOBY):

I ypoBeHb — yIIpaBiicHUE, TUIAHUPOBaHWE U (PMHAHCUPOBAHUE HAYYHBIX, IPOCKTHO-TEXHOJOTHYEC-
KUX ¥ MeToandeckux padort; Il ypoBeHb — (pyHIaMEeHTaIbHbBIC MCCICAOBAHMS, KOOPIAUHAIIMS Hayd-
HO-TEXHOJIOTMYECKUX M METOIUYECKHUX pa3paboTok; I1I ypoBeHb — HaydHO-TEXHOJIOTUYECKHE, TTPO-
€KTHO-KOHCTPYKTOPCKUE M MeToaudeckue pa3paboTku; IV ypoBeHb — MPOEKTHO-U3bICKATEIbCKIE
paboThl, KOHTPOJIb 32 COCTOSTHUEM ILJIO0POIHS ITOYB; V YPOBEHb — OCBOCHUE M MPUMEHEHUE TEXHO-
JIOTU, TIPOEKTOB, TEXHUYECKUX CPEICTB U METOAMK B IIPOU3BOICTBE
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HBIX PECYpPCOB, CPEICTB OMOJIOTM3alMK 3EMJIEIENNS U MaKCUMaJIbHOM
BOBJICUEHUHU OMOJOTMYECKOTO a30Ta, (PUKCUPYEMOrOo U3 aTMochephl
06000BbIMU, CBOOOTHOXHUBYIIMMHU U aCCOLIMATUBHBIMU a30T(OUKCUPYIO-
UMMM TOYBEHHBIMM MHUKPOOPraHM3MaMM. 3ajaya arpoXuMHUUeCcKoi
CITy>KObI — aIanTUPOBATh 3TU TEXHOJOTUM B KOHKPETHBIE TEXHOJIOTH-
YeCKMe MPOEKThl BO3AENbIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp (C
Y4eTOM MOYBEHHBIX U TTOTOJHBIX OCOOCHHOCTEM, TEXHUUECKON obecrie-
YEHHOCTU U JIPYTUX OPTraHU3ALUOHHO-XO3SMCTBEHHBIX YCIIOBUM, 3KO-
HOMUYECKON BO3MOXHOCTU XO3SMCTB) U PEaM30BaTh X BHEAPEHUE B
MPOU3BOJACTBO TIPU CTPOTOM COOJIIOAEHUM TEXHOJOTUYECKONU MTUCLIMIT-
JIMHBI, arpoTpeOOBaHUNA U SKOJIOTUYECKMX OTPaHUYCHUIA.

Ocoboe BHMMaHUE YAENISIOT U3yYeHUI0 U pa3paboTke auddepeH-
LIMPOBAHHBIX TEXHOJIOTUM U TEXHUUYECKUX CPEICTB IS KPYMHBIX TOBA-
porpousBoauTeneit, (pepMepCcKuX KOOMEepaTUBHBIX XO3SIMCTB CO Cpe/l-
HUMU U MEJIKUMMU 3eMEIbHBIMU TUIOLIAASIMU U PA3TUUYHBIMU YPOBHIMU
MHTeHCU(UKALIMK MPOU3BOACTBA. BeayT uccienoBaHus 1Mo UCHOIb30-
BaHMIO MECTHBIX YIOOPEHU U MEJIMOPAHTOB, HETPAAULIMOHHBIX arpo-
Py, TEXHOJOTMM IKOJOTMYeCKU 0e30IMacHOro MX MpUMEHEHMs. Yue-
Hbl€ U CIIeLUAJIMCThl YYaCTBYIOT B pa3pabOTKe IMPpaBOBbIX, SKOHOMMU-
YECKUX, METOIMYECKNX U MATEPUAIBHBIX OCHOB W MPOTPaMM COXpaHe-
HUS TUJIOAOPOAMS TIOYB M 00eCTeYeHUs CEIbCKOXO3IMCTBEHHBIX
MPOU3BOAUTENEN YIOOPEHUSIMU M CPEACTBAMU XWMM3allMM, HOBBIX
MOJXO0J0B K arpOXUMMYECKOMY OOCTY>KMBAHUIO CEJILCKOTO X031 CTBa B
YCJIOBUSX MEPEX0OAA K PHIHOYHBIM OTHOILIEHUSIM.

CoBepllIeHCTBOBaHME arpoXMMUYECKOro OOCIy>XMBaHUSI TpeOyeT
BHEJPEHUsI COBPEMEHHBIX MH(MOPMALIMOHHBIX TEXHOJOTUI, CO3MaHuUsI
earnHoro nHgopmaioHHoro npoctpaHcTBa AIIK ¢ yHuduimpoBaH-
HbIMU OaHKaMHM AAHHBIX MO arpOXMMUUYECKON M arpo3KOJOTMYEeCKOM
COCTaBJISIIOIIEH C BBIXOJOM Ha KOHCYJIBTATMBHYIO CIYKO0Y, CEepBUCHBIE
MoJpasaesieHus arpOXMMHUUECKON CIIyKObl U TOBApOIIPOU3BOIUTEIICHA.
B stux nensx B BUYA, HMHAO u apyrux HaydyHBIX YUpeXIEHUSIX
dopMUpPYIOT OAHKU JTaHHBIX 10 pe3yJbTaTaM ITOJEBBIX OMBITOB, arpo-
XMMMWYECKOTO M arposKOJOTMYECKOTO0 MOHMTOPHMHIA, CO3JAal0T MarTe-
MaTWYECKKE TTPOrpaMMBbI U1l aHaJIM3a JaHHBIX U BblIauyld peKOMEH1a-
uuii yepes DBM ¢ ucrnonab3oBaHUeM 3JIEKTPOHHONI CETH ONepaTUBHOMN
cBs3u. B mHctutyTax HaydHO-METOAMYECKOTO 1IEHTPa OCYIIECTBISIOT
MOJATOTOBKY, MEPEeNOATrOTOBKY M MOBBILICHWE KBATU(pUKALIUU KaJApOB
arpoXMMHUYECKOU CITyXKOBbI.

B cBs3u ¢ BBegeHneM B Poccny 3aKOHOB O CTaHIApTU3alliM, Cep-
TUDUKALIMY TPOAYKIUY U YCIIYT, a TakKKe 0 eAMHCTBe uaMepeHuit 111 -
HAO Benet noaroToBKy KaapoB U aKKpeAWTaII0 UCTIbITaTeIbHBIX Jia-
OopaTopuli 1 OpraHoB Mo cepTUdUKALIMKU Ha 0a3e LIEHTPOB U CTaHILIMI
arpoXMMHUYECKON Ciiyxk0bl. MHCTUTYTOM co3daHa U MOIIEPXKUBAETCS
JIECTBEHHAs1 CUCTEMa METPOJIOTUUECKOTO 0OecIieueHns paboT B arpo-
XUMUYECKOU CIy:KOe M HaydyHBIX ydpexneHusx. Pa3zpabaTeiBaiorcsl u
COBEPIIEHCTBYIOTCS METO/IbI aHAIM3a MOYB Y TPYHTOB, KOPMOB M arpo-
XMMUKATOB, U3MepPUTEJIbHbIE MPUOOPHI 1 JIabopaTopHOe 00OpymoBa-
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Hue. CoBepIIeHCTBYETCSI METOIOJIOTHS KapTorpadupoBaHMSI CENbCKO-
XO3IUCTBEHHBIX YTrOIMNA U arpoXUMHUUYECKOro oOCJieqOBaHUSI TOUYB C
y4eToM JlaHAIIa(pTHBIX OCOOEHHOCTE TeppUTOPUIL, pacIIUpsIETCs Ha-
0Op KOHTPOJUPYEMBIX MMOKa3aTelieil, MO3BOJISIONIUX 00bEKTUBHO Olle-
HUBATb COCTOSIHUE W JUHAMUKY U3MEHEHMUSI MTOUYBEHHOTO TLJIOA0OPOIANS
(Cprues, 1998).

I'maBHast 3amaya arpoXMMMWYECKOW CIY>KObl — palllOHAJbHOE UC-
M0JIb30BaHUE, COXPAaHEHWE Y BOCITPOM3BOJACTBO MOYBEHHOTO IJI0A0PO-
IIUS1 3eMEJIb CEeJIbCKOXO35IMCTBEHHOTO HaszHaueHus. [lnomopomue mo-
YBBI — TPYAHO BO30OHOBJISIEMbII IIPUPOIHBINA pecypc, YI3BUMBIN U UC-
TOIAEMBbIN TIPU XO3SIMCTBEHHON IesTeIbHOCTU 0€3 MpPOBeAeHUS I10Y-
BO3AIMTHBIX MEPOIPUATUIA, XUMUUECKOU METUOpALIMU, TPUMEHEHUS
HEOOXOIMMBIX KOJIMYECTB OPraHUYECKUX U MUHEPAIbHBIX YIOOPEHUNA.
OT COCTOSIHMSI TOYBEHHOTO TLJIOAOPOAKS 3aBUCUT TTPOU3BOJICTBO CEJIb-
CKOXO3MCTBEHHOW MPOAYKIWM, YIOBJIETBOPEHHUE MTOTPEOHOCTU Hace-
JIEHUSI CTpaHbl B TIPOJOBOJILCTBUU. 3a00Ta O MJIOJOPOIUY TOYB B UH-
Tepecax HbIHEIIHEro M OymyliuMx MOKOJIeHUU rpaxnaH Poccuiickoit
Denepanny — BakHeHass (GyHKINAS TOCYIapcTBa, KOTOPOE MOJDKHO
UMeTh U 3(P(PeKTUBHO UCIIOJIb30BATh MPABOBbIE 1 SKOHOMMUYECKHUE Phl-
Yyaru JJisl COXpaHEHWS U MOBBILIEHKSI TOYBEHHOTO TIJIONOPOAUS 3€MENb
CeJIbCKOXO3SMCTBEHHOTO Ha3HAYeHUsI. YMECTHO HAITOMHUTh BbICKA3bl-
BaHUe ocHoBaress arpoxumun 0. JInbuxa o ToM, 4TO «IIpUYMHA BO3-
HUKHOBEHUS W MaJCHUSI HALIMIA JIEXUT B OOHOM U TOM ke. Pacxuie-
HUE IUIOAOPOIMS MOYB 00yCIOBIMBaeT UX rudens. Ilonaep:xaHue 3To-
ro IUIOAOPOAUSI — UX KM3Hb, OOraTCTBO M MOTYIIECTBO». OT cOCTOSI-
HUSI TIOYBEHHOTO TUIOAOPOANS 3aBUCST HE TOJBKO MPOJ0BOJbCTBEHHAS
0€30IMacHOCTb U COLMaIbHAsI CTAOUJIBHOCTh B CTpPaHE, HO W 310POBbE
JIIOAEH U 3KOJIOTMYECKOE COCTOSTHUE OKPYXKAIOLIEH Cpembl.

8.2. ArPOXUMUNYECKAS CITYXXKBA U OXPAHA
OKPYXAIOLIEW CPE[bI

B nocnenHee Bpems BO BCEM MUPE 3KOJOTMYECKME MPOOIeMbl, CBSI-
3aHHBIC CO CHMXKEHMEM ILJIOAOPOAMS U Ierpajalueit mouB, UX 3arpsis-
HEHUEM, a TaKXe APYIMX 0ObEKTOB OKpYXAalolei cpeabl pa3sanyHbIMU
TOKCUYHBIMHU BEILIECTBAMM B CBSI3U C XO3SIMCTBEHHON JeSITeIbHOCTHIO
YeJI0BEKa, BBI3BIBAIOT CEPHE3HYIO 03a00YEHHOCTh YUEHBIX, OOIIECTBEH -
HBIX 3KOJOTMYECKHX OpraHu3aluii, CpeICcTB MacCOBOUM MH(OpMaLIUU 1
HacesieHus. OnHaKO Mpy HeMPoGheCCUOHATBHBIX OLIEHKAX DKOJIOrMYec-
Koi cutyaumu B Poccuu aklieHTUPYIOT BHUMaHKWE Ha SKOObl 0CcOOOM
OMNACHOCTH IS OKPYXKAIOWIEH Cpeabl U 300POBbY JIIOACH CPEICTB XU-
MU3auu 3emienaenus. Tak 1u 31o?

ArpoxuMmuyeckas Hayka Ha OCHOBE 3KCHEPHUMEHTAIbHBIX UCCIIENO0-
BaHUI (B TOM YHCJIE HA MHOTOJIETHUX IOJIEBBIX OMbITaX, PU OCYIIE-
CTBJICHUM JJIUTEJIBHOTO arpOXUMHUUYECKOTO U arpO3KOJIOTUYECKOTO MO-
HUTOPHHIA) IoKa3aja, YTO TpaMOTHOE M Hay4YHO OOOCHOBAaHHOE MpU-
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MEHEHUEe HE TOJIbKO TPaIUIIMOHHBIX OPraHWYECKMX YIOOpEHMid, Ipo-
MBIIIJIEHHBIX MUHEPAJIbHBIX YIOOPEHUM M XMMUUYECKUX MEJMOPAaHTOB,
HO U APYTUX CPEACTB XUMM3ALMU (MECTULIMIOB, PErYJISITOPOB POCTa pac-
TeHUI, XUMUUECKUX PETYISITOPOB MUKPOOMOJOTMUECKUX MPOLIECCOB B
MOYBE) SKOJIOTMYECKU Oe30MacHO M He YXYIIIAeT COCTOSIHUE TPUPO-
HOM cpeabl. DTO, OMHAKO, CIPABEAINBO TOJbKO MPU OAHOM HENpeMeH-
HOM YCJIOBUM — BC€ UCTIOJIb3YeMbIE arpPOXUMUKATBI U MECTULIUIBI JOJIX-
HBI TIPOATU TpeaBapUTeIbHbIE UCIBITAHUS Ha 0€30IMacHOCTb M IOJY-
YUTh OT COOTBETCTBYIOILIMX OPTaHOB paspellieHue Ha IpuMeHeHue. Mx
HCTIOJIb30BaHUE JOJIKHO OCYIIECTBISITHCS B TTIOJIHOM COOTBETCTBUU C ar-
PO3KOJIOTUYECKUMHU TPEOOBAHUSMU TIOI ITOCTOSSHHBIM KOHTposieM. B
COOJTIONEHUHU 2TOTO YCIOBMS MPOSBISIETCS UCKITIOUUTEIbHAST POJIb arpo-
XMMUYECKOM CITYKObI M CUCTEMBI CepTU(HUKAIINN arpOXVMHUKATOB.

B minTeabHBIX CTallMOHAPHBIX OMbITax ['e0ceT B pa3IMUHbIX 30HAX
CTpaHbl JloKa3aHa BaxKHasl POJib OPTAaHMYECKUX U MUHEPaIbHBIX Ya100-
PEHUI He TOJIbKO B YBEJIMUEHUH YpOKaeB U YIydIIeHUM KauyecTBa Mpo-
JIYKIUU, HO U B COXpaHEHUU Y MOBBILIEHUU TTOYBEHHOTO TIOJOPOIMSI.
Ha ocHoBe uszydyeHMs] AUHAMMKU TYMYCOBOT'O COCTOSIHUSI Y a30THOIO
pexumMa ToYB, OIPYIMX arpOXUMMYECKHX IMoKa3aTesieil B 9TUX ONbITax
YCTaHOBJICHO, UTO JUIMTEJbHOE CHCTEeMAaTUUeCcKOe IMPUMEHEeHUE HaBo3a
U pa3IN4YHbIX (hOPM a30THBIX, (POCHOPHBIX U KAJTMMHBIX YI0OOPEHU He
BBI3BIBAET HUKAKWX HEOOpPATHMBIX HETaTUBHBIX M3MEHEHUI B CBOI-
CTBax IOYBBI U €€ OMOJOTUYecKOoit akTUBHOCTU. [lomkucisioniee nei-
cTBHME (PU3MOJOTUYECKU KUCIBIX YIOOpEeHUI, MPOSBISIONIeecs Ha Ma-
JTI00y(pepHBIX IMoYBax (Ipexkae BCETO ASPHOBO-IIOA30JMCTHIX M CEPhIX
JIECHBIX C HU3KHUM COJepXKaHMEM OPraHUYeCKOro BellecTBa, 0COOEHHO
0oJiee JIETKOro IrpaHyJIOMETPUUYECKOTO COCTaBa) MOJHOCTBIO YCTpaHSI-
eTCsl MPU U3BECTKOBAHUM.

HanoMHuM, 4TO M3BECTKOBaHWE KMCJIBIX ITOYB OKa3bIBa€T MHOTO-
IrPaHHOE TOJOXUTEIbHOE BIUsSIHUE Ha arpodusnueckue, (U3NKo-xu-
MUYECKHE CBOMCTBA, MUTATEJbHBIN PEXXUM IMOYB M MX ILJIOIOPOAME.
M36biTouHoe (cBhie ITJIK) HakoIuieHMe HUTPATOB B pacTEHUEBO/ -
YecKOl MPOAYKIIMM U 3arpsiI3HEHNE UMU MMPUPOIHBIX BOI, B TOM YHC-
Jie IUTHEBBIX, MOTYT MIPOUCXOIUTh TOJBKO MPU HECOONIOACHUU TIPU-
MEHSIEMBIX 03 a30TCOAEePXKAIIUX YIOOpeHUli, a TaKXe MpU Hapylie-
HUU TEXHOJIOTUM U CPOKOB MX BHeCeHUsS. OTMETUM, UTO yBEIUYEHUE
KOHLIEHTpAllM HUTPATHOTO a30Ta B JIMCTOBBIX, 3€JEHHBIX OBOIIHBIX
KyJIbTYpax U IUIOJOBO-OBOIIHBIX COKaX MOXET OBITh CBS3aHO HE C
MPUMEHEHUEM a30THBIX YIOOpPEeHUil, a ¢ MUHepaau3aluueid U HUTPU-
¢ukalmeit a3oTa TpagULIMOHHO MCIIOJb3YEMBIX B OBOIIEBOACTBE BbI-
COKOTYMYCUPOBAHHBIX TTIOUB 1 TPYHTOB, a TaAKXKe OPraHUYECKUX ya00-
peHMii, IPUMEHSIEMbIX B OBOIIEBOACTBE, KaK MPaBUJIO, B MOBBIIIEH-
HBIX 103aX. ATpOXMMUYECKOI CIy>KO00# 1 IPYIrUMU UCHBITaTeIbHBIMU
JJabopaTOpPUSIMU KOHTPOJUPYETCS COAepKaHWe HUTPATOB B IPOIYK-
Tax (0COOeHHO TpeaHa3HAYEHHBIX IJIS1 JETCKOTO MUTAaHUS) M KOpMax.
[ng pelHOYHOTO KOHTPOJSI M HAaceJIeHUS BBIITYCKAIOT MOPTATUBHbBIC
HUTpaTOMEpHI ¢ HU(PPOBOM MHIMKALIMENR U yKa3aTeIIMU MpeaebHbIX
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KOHIICHTpaLXil HUTPATOB IS pa3IMIHbBIX BUIOB aHATU3UPYEMOI ITpo-
IYKITUU.

Heob6xoamMo OTMETHUTB, YTO pa3BUTHIC CTpaHbl 3armagHoil EBporrsr
¢ TIpobJIeMOif BO3MOXHOTO 3arpsI3HeHUS] HUTpaTaMy pacTeHUEeBOIUEC-
KO TIPOOYKLWMHU W TIPUPOIHBIX BOI CTOJKHYJIWCH JIMIIL B IOCTETHEE
BpeMs1 — depe3 100—150 neT cucreMaTnyecKoro mpuMeHeHHsI yaoope-
HUI B BBICOKHUX I03aX. JIMIIb TTepen30BITOK ITPOU3BOACTBA CETLCKOX0-
3IMCTBEHHOU MPOAYKIIUU U Pa3BUTHUE IBIKEHUS «3€JI€HBIX» BBIHYIWIIN
3TU CTPaHbI HECKOJIBKO COKPATUTh YPOBEHb MIPUMEHEHUS YIOOpEeHU 1
MEePENTH Ha «3KOJOTUYECKU YMCThIE» OMOJIOrMYeCKUe CUCTEMBI 3eMIIe-
nenvst (KOTOphIe 3aTPOHYIM BCero 0Kojo 1 % celnbCKOX03iCTBEHHBIX
yroauii). IIpu 3ToM OTKa3 OT IIpUMEHEHUsI MUHEPAJIbHBIX YI0OpPEeHUIA
U TIECTULIMAOB IPUBOIUT K 3HAYUTEIILHOMY CHUKEHUIO TTPOIYKTUBHO-
CTH CETbCKOXO3SIMCTBEHHOTO ITPOMU3BOICTBA.

B oTHomeHUM 3arpsA3HEHUS] TTOYBBI, CETBCKOXO3SIMCTBEHHOM TIPO-
IYKIIMA, BOOBI K aTMOCHEPHI TSLKETBIMU METAJTAMY W IPYTUMU TOKCH -
KaHTaMM HeOOXOOMMO TIpeXIe BCEro IMOMUEPKHYTH «IBBUHYIO» OO
TEXHOTEHHOTO 3arpsi3HeHnss. OCHOBHBIMM MCTOYHWKAMM 3arPSI3HCHMUS
SIBJISTIOTCS TIPEATIPUSTUSI TOPHOPYIHOM, METAJLTypIrUIeCKOM TTPOMBIIII-
JICHHOCTH, TPAHCIOPT, paboTaollre Ha YIJie TeIUIOBBbIE 2JEKTPOCTaH-
LIUM, WHIYCTpUAIbHbIE BHIOPOCHI M CTOKHM, OTXOAbl KOMMYHAJIBHOTO
xo3giicTBa. CelbCKOX03SMCTBEHHOE TEXHOTEHHOE (arporeHHoe) 3ar-
psI3HEHME 3HAYMTEIbHO MEHBIIIE, B TOM YMCIIE J0JIs1 BO3MOXHOTO 3ar-
PSI3BHEHMUSI CPEeCTBAMM XUMM3AlIM — HUUYTOXKHA. A30THBIC YIOOPEHUS,
MMPOU3BOACTBO KOTOPHIX Oa3WpyeTcss Ha CHHTETMYECKOM aMMMake,
MMPaKTUYECKN HEe cofepxKar IpuMeceit, TeM 6ojiee TOKCMKAHTOB. DTO
XK€ XapaKTepHO IUISI OT€YECTBEHHOTO XJIOPUCTOTO Kajaus KaK Taypru-
YeCcKOro, TakK W (IOTAlIMOHHOTO IIPOMU3BOACTBA. [IpOMEITIUIEHHBIE
dochopHbie 1 PochopcomepKalIre CIOXKHBIC, KOMIJICKCHBIE yI00pe-
HUSA (KOTOPBIE TTPON3BOIATCS C MCITOIb30BaHEM OTEUYECTBEHHOTO ara-
TUTOBOTO KOHIIEHTPATa, BBITOAHO OTIMYAIOIIETOCs OT 3apyOeskKHBIX
¢ocdaroB, ocobeHHO ceBepoadpuKaHCKoro ¢gochopuTa ¢ MOBbIIIEH-
HBIM COepKaHMEM KaaMUs) 1O KOJUYECTBY TSKEJIbIX METAJLJIOB U pa-
MHMOAKTUBHOCTU TaKXke 3KOJIOIMYECKH 0e30I1acHBI.

C TOYKM 3peHUsI COAEPKAHUS TSKEJIBIX MEeTa/IOB Hauboiee 6e30-
MacHBI a30THEIE yI00peHus (0oJiee 3arpsI3HEHBI UMW MOTYT OBITh CYJIb-
daT aMMOHUS ¥ aMMHaYHas BoJa KOKCOXMMHUYECKOTO TTPOM3BOICTBA).
B xnmopucroM Kanmu 60JbIIIe XpoMa, CBUHIIA 1 KaIMUsI, HO X KOHIICH-
Tpalms HILKe, 9eM (hOHOBOE CoIeprKaHWe B TTOYBAX M YCTAHOBJICHHBIC
ITIK (OOK). bonee BepoSITHBIMU 3arpsI3HUTEISIMU IMOUYBBI, OCOOEHHO
CBUHLIOM, KaAMWEM W MBIIIbIKOM, MOTYT OBbITb (pochopHbie U (oc-
dopcoaepxalye CIOXHbIE W KOMIUIEKCHbIe ynoOpeHust (Tabi. 95).
OnHako 11 YOABOSHUS COIAEPXKAHUS 3TUX DJIEMEHTOB M IPYTUX TSKe-
JIBIX METAJ/UIOB B IOYBE MOTPEOOBANIOCH Obl, KaK MOKa3adu pacyeThl C
HCIIOJIb30BaHUEM Pe3YJIbTaTOB MHOTOJIETHUX MOJIEBBIX OIBITOB, BHECE-
HUe coTeH TOHH (ochopHbIX ynobpeHuii Ha rektap ([ToratyeBa, 1994;
OBuapenko, 1997; Yepuoix, Mwnamenko, Jlagonun, 1999, u np.).
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ITpakTuecKu HET HUKAKUX OTPAHUYEHMUIA C 3TUX MO3ULIMKA U Ha MpU-
MEHEeHHEe MPOMBILIJIEHHOM U3BECTHSIKOBOI MyKu. B To e BpeMst MecT-
Hbl€ U3BECTKOBbIE yI0OpeHUsT U (hochOpUTHASI MyKa JOJKHBI KOHTPO-
JIMPOBATHCSI Ha CONMEPKAHUE TSIKEIBIX METALIOB M MBIIIbSIKA, IPYTUX
TOKCUKAHTOB. OCOOEHHO XKeCTKUI KOHTPOJIb HEOOXOIUM 32 KaueCTBOM
OpPraHMYECKUX U OpraHO-MUHEPaIbHBIX HETPAIUIIMOHHBIX YIOOPEHUIA,
WCIIOJIb3YEMBIX B CEJIBCKOM XO3SMCTBE OTXOAOB MPOMBIIUICHHOCTH U
KOMMYHQJIBHOI'O XO35I1CTBA.

95. Conep:KaHue TsKeJbIX METAJUIOB U MbIIIbSKA B MHHEPAJIbHbIX YI0OPEHHSX,
(hoHoBoe BasoBoe ux conepxanune B nouse u INJAK (OIK), mr/kr (no nanusiMm IIMHAQO)

Kap6amun <0,5 15 15 30 10 * 15 * 0,2
Cemutpa ammuau- <0,5 15 10 35 10 <0,1 15 <0,1 *
Hast

Cynepdocdar — 25 15 — 20 25 10 3 2,0
IOBOMHOM

Kanuit xmopucreiit 0,5 30 15 120 15 S5 o440 1-3 2
TpaHyJIMPOBaHHBII

Ammodoc 5 130 15 280 10 10 20 3 2
Hurtpoammodoc 3 25 10 120 5 2 25 2 2
H3BectkoBas myka 1 80 50 160 2 1 50 * 20
JIOMOJZIEIOBCKAsT

dochopurtHas my- — 180 — — 15 10 210 1 —

ka EropneBckas

®onosoe Bamosoe 1—10 1—200 2—100 50— 2—50 0,1—20 10— 0,01— 1-—50
colepxXaHue B 2500 200 1,0

MOYBax

IMAK (O4K) Ba- — 90 55 1500 85 32 100 0,5—2 2—10
JIOBOTO cofiepxka-

HUST B TIOYBE

— He OIIPEACIIAIOCH, * — 3HaYeHUSI KOHICHTpAallMM HUXKE IpEaciia O6Hapy)K€HI/IH.

®enepanbHBIMU 3aKoHaMU «O XUBOTHOM Mupe» U «O 0e30IMacHOM
00palleHNU C NECTULIMIAMM U arpOXMMUKaTaMMW» TIPEAyCMOTpeHa 0051-
3aTEJILHOCTh 9KOJIOTUYECKOW SKCIEPTU3bl HE TOJIBKO TMECTULIMAOB U
OMOCTUMYJISITOPOB, HO U MUHEPAIbHBIX YI00OpEeHU, MPOLEayphl peru-
CTPALlMOHHBIX MCIBITAHUI, 9KCIEePTU3bl, CTaHAAPTU3ALMU, CepTUDU-
KallMM ¥ rocyAapCTBEHHOU perucrpauuu arpoxumukatoB. [1pu mpose-
JIEHUU UCIIBITAHWI 0cO00€ BHUMaHUE YACISIOT COAePXKaHUIO BPEIHbIX
U TOKCUMYECKUX TpUMeceil (TSLKeNbIX META/IOB M MBbIIIbsIKA, paauo-
HYKJIMIOB U T1p.). B cooTtBeTcTBUM ¢ DeaepalbHBIM 3aKOHOM «O06 0X-
paHe okpyxatomeit cpenpl» IMHAO coBmectHO ¢ 'ockoMmakonoruu
Poccun paszpaboranbl IlpaBuiaa oxpaHbl OKpyKarollleid HpUpPOIHOMN
cpeabl OT BO3IEUCTBUS MECTULIMIOB U MUHEPAIbHBIX YIOOPEHUI TIpU
HX MPUMEHEHWM, XpaHEHUH 1 TPaHCIIOPTUPOBKe. OHM BOIILIUA B CUCTE-
My TIpUPOJOOXpAaHHOM mokymeHTauuum Poccuiickoit Denepanuu
(DHull) n obsg3aTenbHBl AJIS UCIOJMHEHUS! BCEMU MPEANPUITUSIMMU,
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HE3aBUCHUMO OT (hOpM COOCTBEHHOCTH U BEIOMCTBEHHOM MTOTYMHEHHO-
CTH, a TaKXe TpaXaaHaMy. BeZoMCTBEHHBI KOHTPOJIb 3a COOJTIONEHM -
€M YCTaHOBJICHHBLIX TpeOOBaHMII BO3JIOXEH Ha OpraHbl arpOXUMMYIEC-
KOM CIyXXOBI M CIIy>KOBI 3aIIUTH pacTeHWA. OTOeIBbHBIMUA OTPACIIEBBI-
MM CTaHZApPTaMU U arpo3KOJIOTMUYECKUMU HOPMATHUBAMM OTIPEIeICHEI
TpeOOBaHMS K IKOJIOTMIECKONM Oe30MacHOCTA MECTHBIX M3BECTKOBBIX
ymoopeHui 1 pochOPUTHON MYKH, Pa3TMIHBIX OPTaHNIECKUX U Opra-
HO-MMHEpPaJIbHBIX YIOOpPeHMIT, 0COOCHHO TPUTOTOBJISIEMbIX U3 HETpa-
IULMOHHBIX MaTepuaioB (cM. c. 235).

CrenoBaTeibHO, MMHEpajJbHble YIOOpPEHMSI TOJIBKO IIpU Hempa-
BWIBHOM MCITOJIb30BaHUM M OTCYTCTBMHU IOJIKHOTO KOHTPOJIS 3a HX
MPUMEHEHUEM MOTYT OBbITh MOTCHUUAIbHBIMU 3arPSI3HUTENISIMU TTOYB.
B To Xe BpeMs OHU CIyXaT BaXKHBIM MPUPOAOOXPAHHBIM CPEICTBOM.
MuHepaTbHBEIM YIOOPEHHUSIM HapSIIy ¢ OPTaHNIeCKUMU U W3BECTKOBEI-
MW TIPUHAIJICXKUT OTPOMHAS pOJIb B CUCTEME TIPOTUBOSPO3NOHHBIX ME-
POTIPUSATUIT TIpU PEKYIbTUBALIMN 3eMeNIb, BOCCTAHOBJICHUN JIECOB M
03eJICHEHUM, Jiecopa3BeleHN. VI3BeCcTKOBaHWEe W BHECEHUE OpTraHM-
YeCKUX YOOOpEeHUI OrpaHMINBAIOT TTOCTYIICHUE B PACTCHUS M HAKOII-
JICHVE B TOBapHOM MPOMYKIINU CETbCKOXO3SIMCTBEHHBIX KYIBTYP psiaa
TSDKEJIBIX METaJUIOB, TOABMKHOCTh KOTOPBIX CHUKAETCSI IIPU HEeHTpa-
JIN3allUY TI0YB U BCJIEACTBUE COPOLMM OPraHUYECKHUM BEIIECTBOM U
00pa30BaHuUs C HUM METaJUI0OPTaHMIeCKUX KOMILJIEKCOB.

M3BecTKoBaHME U TIPUMEHEHME KAIMIHHBIX yIOOpEeHUI Ha TepPUTO-
PHUSIX, TIOABEPIIMXCS PaIMOaKTUBHOMY 3arpsI3HEHMIO, TIO3BOJISIET CHU-
3UTh 3arps3HCHWE PACTeHUEBOTYECKOM TPOMYKIIMUA, KOPMOB U TIPO-
IYKTOB XMBOTHOBOACTBA HamboJiee OMACHBIMM PaTUOHYKIUAAMU —
crpoHuueM-90 u nesuem-137 (baaromapsi UX CPOACTBY COOTBETCTBEH-
HO ¢ KalbllMeM W KaJlWeM W KOHKYPECHIMM 3TUX 3JIEMEHTOB IIpHU
MTOCTYIUIEHUH B pacTeHUS — CEITbCKOXO3SMCTBEHHBIE KYJIbTYPhI U Tpa-
BBI €CTECTBEHHBIX CEHOKOCOB M ITACTOMWII). YCHIIEHNE MMUTAaHMS pacTe-
HUI TIpM MCIIOJIb30BAHUM MMHEPAJIbHBIX YIOOPEHUN TaKKe MOXET
CIOCOOCTBOBATh CHMXKEHUIO KOHIEHTpAIIMM Pa3HOOOpa3HbIX TOKCH-
KaHTOB B pacTeHUsX BcaenacTBUe addekTa «pa3daBieHUs» MPU pOCTe
ypoxas. [IpuMeHeHre opraHMYeCcKUX U MUHEPaJIbHBIX yOIOOpeHui, a
TakkKe IPOBEACHUE XMMMUYECKON MEJMOpAllMy MOYB IOBBIIIAIOT HX
OMOJIOTMYECKYIO aKTUBHOCTD M Jerpagalliio OpraHUYECKUX MOJUTIOTaH-
TOB. O0IIIEN3BECTHA TTOJIOXKUTEILHAS POJIb COATAaHCUPOBAHHOTO MUHE-
pPaJTbHOTO MUTAHMS B TTOBBIIIICHIN YCTOMUYMBOCTH CETbCKOXO3SIINCTBEH-
HBIX KYJIBTYP K CTPECCOBBIM YCIOBHUSAM, YCUICHHOTO KAJIMITHOTO TTHTA-
HHUSA — K CTPECCOBBIM YCJIOBUSIM U TTOPaXXeHUIO OOJIE3HSIMH, a U3BECT-
KOBaHUS — K KOPHEBBIM THHIISIM.

OpHa u3 BaxXHEHIIMX (PYHKUMN arpOXMMMUYECKON CIIYy>KObI — OCY-
IIECTBAEHUE TOCYIAPCTBEHHOTO KOHTPOJIS 32 CTPOXKAMIIIUM COOIIone-
HUEM BCEMHU 3eMJIEIOJIb30BATEISIMU 3aKOHOMATEIbHBIX U ITPaBOBBIX
TpeOOBaHMI 1O COXPAHEHMIO TUIOAOPOAMS TMOUB M OXpaHE OKpYXKalo-
LIeH Ccpeapl OT 3arpsI3HEHUs CPeACTBAMM XMMU3ALMHU, PaTlMOHYKINIA-
MU, TSXKEJIbIMU METallaMU M APYTMMHU TOKCHKaHTaMu. [ljisi 3TOro

347



OIIPEIEIITIOT OCTAaTOUHBIE KOJIMYECTBA MECTULIMAOB B IIOYBE I PACTEHMUSIX,
coliepskaHNe HUTPATOB B CETBCKOXO3SMICTBEHHOM TTPOAYKIINH 1 TTUTHEBBIX
nctoyHrKaX. CTporo KOHTPOJIMPYIOT TaksKe MpOBeIcHUE TPO(PHIAKTH-
YECKUX MEPONPUSITUIA U CODOTIOAeHUE Mep Oe30MaCHOCTH T10 OXpaHe 370-
POBbSI JTIOIEH, CETLCKOXO3MCTBEHHBIX JKUBOTHBIX X 0OBEKTOB OKPYKaIO-
el cpeapl TIPU TIPOBEICHNH paboT CO CPeACTBAMU XUMM3AIINH.

st BeInoHeHUsT npupoaooxpaHHbiX pyHkimii B HMHAO, neHT-
pax ¥ Ha CTAaHIUSIX arPOXUMHUYECKOM CITY>KOBI MMEIOTCS COOTBETCTBYIO-
1€ CTPYKTYpHBIEe TMoapasaeieHus. [loMuMo BhIMOMHEHUS (YHKIIWI
HayYHO-METOJUUYECKOro IIeHTpa arpoxumuueckoit ciayxkosl [IMHAO
sBisieTcs LleHTpaJIbHBIM OpraHoM Mo cepTU(UKAIIMU TTOYB 3€MEJTbHBIX
YYacTKOB M TPYHTOB, LleHTpaibHBIM OpraHoM MO CepTUMHUKALIMU KOP-
MOB U KOPMOBBLIX 100aBOK, OpraHoM Mo cepTU(UKAIIMU ITUIIEBbIX
MIPOAYKTOB M TIPOIOBOJILCTBEHHOTO CHIPBSI (pacTeHMEBOAUYECKOM TIPO-
IYKIWT), KOPMOB, TTOYB, 3eMeJIbHBIX YIaCTKOB U TPYHTOB, arpOXUMM-
KaToB, OpraHOM IO aKKPEINTAIIMHA aHAIMTUIEeCKNX JJaboparopuii. Ha
0aze aHAJIMTUYECKUX MOopa3aesieHUil MHCTUTYTa B 1995 1. co3nmaH u ak-
kpeauToBaH ucnbiTaTeabHbI HeHTp HMHAO. [ToMuMo BhIOJHEHUS
MMPOM3BOACTBEHHBIX (DYHKIIMI MCIBITATEILHOM JTabopaTOpUM OH SIBJISI-
€TCS TOJIOBHBIM IIEHTPOM I10 pa3paboTKe CTaHAAPTHBIX 00Pa3IIoB, KOp-
MOB M PacTUTEIbHBIX MAaTepUaioB, KOTOPbIE MCIIOJIL3YIOT MPY BHEIII-
HEM U BHYTPUJIA00paTOPHOM KOHTPOJIE€ PaOdOThl aHAIUTUUECKUX TTOJI-
pa3aesieHuid LIeHTPOB U CTAaHIMIA arpOXUMUYECKOMN CIIy>KOBI.

Bce HayuyHO-IIPOM3BOACTBEHHBIE MTOAPA3AEICHMS arpOXUMUYECKOM
CITY>KOBI aKKPEeIUTOBAHBI B KAYSCTBE MCITBITATEILHEIX JTAOOpaTOPHIA, 13
HUX TIOJIOBUHA 3apeTUCTPUPOBAaHA B KAUeCTBE OPTAHOB CePTU(MUKAIIAN
omnpeaeneHHoro Habopa npoaykuuu. Ha 6aze IIMHAO opranmusoBaHo
0oOydJeHMe CIEeIUATNCTOB arpOXUMHUYECKON CITyKOBI, MHOTHE M3 HUX
aTTeCTOBAHBI SKCIIEPTAMH.

HMucturyramn HayaHo-MeTOmMYIecKOro eHTpa 10 arpOoXMMUI M arpo-
XUMHUYECKOMY OOCITY>KMBaHMIO pa3pabaThIBalOTCSl METOMUIECKUE TTOMXOIbI
K OLIEHKE U TPOTHO3Y 3arpsi3HEHUS TTOYB, PACTEHUI U BOTHBIX OOBEKTOB
TSDKEJIBIMU MeTaJUIaMU, IPYTMMU TOKCUKAHTaMU U TTIOTeHITMATbHBIMU TI0JI-
JIIOTAHTaMU, U3YJalOTCS MX paclpenesieHue U MUTpalvs B IOYBE, B arpo-
JaHamagTax, Ha CKIIOHOBBIX 3€MJISIX, BOITPOCHI HOPMUPOBAHMS MX COIEP-
JKaHWs, KPUTEPUU OLIEHKM CTETIEHM 3arpsI3HEHHOCTH arpo3KOCHCTEM.

Hayunble W HayIHO-TIPOM3BOACTBEHHBIC ITOAPA3ACIICHUS arpoXm-
MMYECKOU CIYXKOBI MPOBOISAT KOMIUIEKCHBIC MCCICOOBAHUS TI0 arpo-
SKOJIOTUTIECKOMY MOHUTOPUHTY U U3YICHUIO TTOBEACHMS TSKEITBIX Me-
TaJUIOB B CHUCTEME ITOYBA — PACTEHMSI, KOTOPBIE TTIOMUMO CITJIOITHOTO
00cIeqoBaHMSI TTIOYB Ha COMEpKaHME TSKENBIX METAJIJIOB, MBIIIbSIKA 1
dTopa TIpM arpoXMMHMYECKOM MOHHMTOPUHTE BKIIOYAIOT OOIIMPHYIO
mporpaMmy padboT Ha 0a3e IJIMTEIbHBIX IMOJIEBBIX ONBITOB I'eoceTu n
CIIeIIMaIbHO 000pYIOBAaHHBIX JIAHAIIA(MTHBIX arpo3KOJOTHYECKUX M0~
muroHax (cM. ctp. 370) ¥ cTAaLMOHAPHBIX PEIEepPHBIX y4acTKax.

l'ocynapcTBeHHBIE LIEHTPHI M CTAHLIMM XMMU3ALMUKU TIPOBOAST 3TU
HCCIIEAOBaHMS 110 clieayloleit enrHoi cxeme (OBuapeHko, 1995):
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BBISIBJICHUE UCTOYHUKOB 3arpsI3HeHUs (IIPOMBILIIJICHHBIX U arpOreH-
HBIX) C 00s13aTeJIbHBIM M3yYEHUEM COCTaBa U 00beMa BHIOPOCOB MOJI-
JIIOTAHTOB, COCTABJICHUE KAPTOCXEM 3arpsi3HEHUsI U OLIEHKA IO CTere-
HU BPEJOHOCHOCTH IS OKpYXKAalolel Cpeibl;

cucteMaTtudeckoe (yepes 1, 3, 5 u 7 JieT) paguaibHOE KPYITHOMACIII-
TabHOE arpo’KoJIOTUYecKoe OOCIeAOBAaHUE 3€MeNib CEebCKOXO35ii-
CTBEHHOI'O HA3HAYEHMUSI U COCTABJIICHUE KapTOTPaMM COJAEPXKAHUS TOK-
CHKAaHTOB, BBISIBJICHHE 3arPSI3HEHHBIX U HE3arpsI3HEHHBIX (ITPUTOTHBIX
IIJIST UCTIOJIB30BaHUS) MOJIeN U YIaCTKOB,;

MPOBEJIEHME MOJIEBBIX, MUKPOIIOJEBBIX, BETETAlIMOHHBIX 1 J1abopa-
TOPHBIX ONBITOB ¢ MEJIMOPAHTAMMU U APYTUMHU CPEICTBAMU JJI JETOK-
CHKAIlMM TIOYB, BBISBICHME OOJiee YCTOMYMBBIX K TOKCHMKAHTaM WU
CIOCOOHBIX K MX KOHIIEHTpAllMM PAacTeHUM, MOA00p CeNbCKOXO3Sii-
CTBEHHBIX KYJIBTYp [IJIsl BbIpallliBaHUsI Ha 3arpsI3HEHHBIX TEPPUTOPUSIX;
onpefieJieHUE YypPOBHEN HAKOIUIEHUSI TOKCUKAHTOB B PACTEHUSIX U TO-
BApHOU YacTu ypoxkasi, MOCTYIJICHUS MOJUTIOTAHTOB U3 MOYBbI, MOJK-
BHBIX BOJ, aTMOC(EPHBIX BEIOPOCOB, BHECEHHBIX YI0OPEHUI U APYrUX
arpoxXrMMHUKaToB;

cHUCTeMaTHyecKasl OLICHKA KayecTBa PACTEHUEBOTYECKOMN U XKUBOTHO-
BOMUYECKOM MPOMYKIIUM, UCIILITAHUS Ha 6€30MacHOCTDb U CepTU(dUKAIINS;

BBITIOJIHEHNE TMPOrpaMMbl HAOMIOACHUM M aHAIUTHMYECKUX pPabOT
MPU TIPOBEACHUM arpO3KOJIOTMYECKOT0 MOHUTOPUHTA Ha MOJMTOHAX U
CTallMOHAPHBIX PEMEPHBIX YYACTKax B LIEJSIX M3y4YEeHUS HAKOIUICHUS,
pacnpeneneHys 1 MUTpaliii TOKCMKAHTOB B TTOYBE, PACTEHUSIX, BOMI-
HbIX 00BbEKTaX; U3yuyeHUe BIWSIHUSI arporeHHbIX (paKTOPOB Ha comep-
>KaHUEe TOKCUKAHTOB B ypoxae, MOYBe U APYTUX OOBEKTAX OKPYXKaro-
LIEH cpebl, y4eT MOCTYIUIEHUS] TOKCUKAHTOB U3 aTMOC(ephl 1 ¢ BbIMa-
JAIOIIMMU OCaZKaMU MOCPEACTBOM JIOBYILIEK, MEPEIBUXECHUS B MOYBE
U BbIMBIBAaHUSI TOKCMKAHTOB C MOMOILBIO JTU3UMETPUUECKOTO METO/A,
MOBEPXHOCTHOTO CMbIBA C MOMOIIbIO CTOKOBBIX IIJIOIIA0K Ha pa3iny-
HBIX 3JIEMEHTaxX penbeda;

aHaIM3 yooOpeHuil, MEJIMOPAHTOB, NPYTUX CPEACTB XMMU3ALMU HA
colepXaHe TOKCUKAHTOB, MCIIBITAHHWE HAa COOTBETCTBUE U Oe3oriac-
HOCTb;

¢dopMmupoBaHMe OaHKa JaHHBIX, aHAJIU3 U 0000IIeHHe MHGpOpMa-
1IN, OLIEHKA Y MPOTrHO3MPOBAHUE 3arpsI3HEHMS IMOYBBI M PACTEHMUH C
MOMOIIBIO KOMIBIOTEPHBIX MTPOrPaMM;

pa3paboTKa M BblAaya CEJbCKOXO3SMCTBEHHBIM TOBAPOIPOW3BOAU-
TEJISIM IPOEKTOB TEXHOJIOTUIA MPOU3BOACTBA MPOAYKIIMH TOKHOTO Ka-
YecTBa U PEKOMEHIAIMIA IO UCIIOIb30BAHUIO U JETOKCUKAIIUM 3arpsi3-
HEHHBIX YTOAUii, OCYLIECTBICHUE aBTOPCKOTO KOHTPOJISI 3a UX peau-
3alueu;

obocHoBanne OJIK TOKCMKAHTOB B TI0YBE M paCTeHMSIX, pa3paboTKa
HOPMATMBHOM U IUPEKTUBHON JOKYMEHTALIMU, HOBBIX METOIOB KOHT-
poJIst 3a MapaMeTpaMu arpo3KOJIOTHYECKOTr0 MOHUTOPHUHTA (B TOM YHC-
Jie IMCTAHLMOHHEKIX), HOBBIX MPHUOOPOB 1 J1aOOpaTOPHOro 00OpyaoBa-
HUS, APYTUX TEXHUUYECKUX U DJIEKTPOHHBIX CPEACTB.
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CorracHo pe3ysibTaTtaM CIUIOIIHOTO OOC/IeIOBaHMS IMOYB CEIbCKO-
XO3STMCTBEHHBIX yrognii Poccun Ha comepKaHWe TSKENBIX METallIoB,
MBbIIIbsIKA U (pTOpa, TpoBoAUMOro ¢ 1991 r. Bcemu rocyaapcTBeHHbBIMU
LEHTPaMU ¥ CTAaHIIUSIMA arpOXUMMNIECKOM CIyXKOBI (Tabi. 96, Konmae-
CTBO OIpeAeNIIeMbIX XUMUIECKUX 3JIEMEHTOB IO perMOHaM HeOmMHa-
KOBO, JIMIIH 0KOJI0 20 IIEHTPOB M CTAHIIMI OTIpeIeIsSIN TTOTHEI Habop
u3 8—10 271eMEHTOB), KOJMYECTBO 3arpsi3HEHHbBIX IMOYB 3JIeMeHTaMu 1-To
KJIacca OMacHOCTH He MpeBbIlaeT 2 %, a 3arpsi3HEHNE PTYThIO MPaKTH -
YeCKM He BBISIBJIEHO. J10JIs1 ITOYB ¢ cofep:KaHueM 3JIEMEHTOB 2-T0 KJlac-
ca omacHocTH cBbine yctaHoBleHHBIX [TJIK (OJK) cocrasnsert ot 0,6
(xpoMm) 1o 3,8 % (Menp). 3arpsi3HEHHE ITOYB MMEET B OCHOBHOM JIO-
KQJIbHBII U TOYECUHBIN XapakTep.

96. ILnomanp 00CHIeTOBAHHBIX U 3arPA3HEHHBIX TSKEJIBIMH METAJUIAMH ¥ MbILIbSKOM
ceJIbCKOX03siicTBeHHbIX yroamii (mo ganneiv [IMHAO)

CBuHel| 1 31125 520 1,66
Kanmuii 1 39675 185 0,62
Pryth 1 14065 Her 0

LIuHK 1 38040 325 1,92
MBILIBIK 1 6085 <5 0,05
Xpom 2 11330 70 0,62
Huxkenb 2 18590 530 2,84
Menpb 2 37410 1420 3,79
Ko6anbr 2 17040 330 1,92

CrneuyaaucThl IEHTPOB U CTAHLIMI arpOXMMMUYECKOM CIYXKObI OCY-
LIECTB/ISIIOT CUCTEMATUYECKMIA KOHTPOJIb 32 paguallMOHHOI O0OCTaHOB-
KOl Ha MECTaxX UX pacloJIOXKEHMUS, PEMePHBIX YYaCTKaX JJOKAIbHOTO MO-
HUTOpPUHTA 1 Ha 6osiee 1 ThIC. KOHTPOJIbHBIX YYaCTKOB, a TAKXKE 32 CyM-
MapHO# PaJuOaKTUBHOCTBIO U COAEpXKaHMEM HauOoJiee OIMacHBIX pa-
JTUOHYKIUAOB (cTpoHLUA-90 u ue3us-137) B ¢pochopHbIX yaoOpeHUsIX,
HETPaAULIMOHHBIX arpopyaax, OpraHMYeCKHUX MW OpraHO-MUHEpPaIbHBIX
yI0OpeHUsIX, MPU OLIEHKE KauyecTBa MPOJOBOJILCTBEHHON MPOAYKIIUH,
KOPMOB M KOMOMKOPMOB, IPYroil NpoayKuuu npu ceptudukannu. Co-
TpyOIHUKHU O0jiee 50 LIEHTPOB U CTaHLIMIA arpOXUMUYECKOM CITyKObI IIpU-
HUMaJIA y4yacTue B JIMKBUJALIMKU TTOCIEACTBUI YepHOOBUILCKOM KaTacT-
podBbl, IIPOBEICHUM MOAPOOHOI0 PaarOJIOrMYeCKOro oocae0BaHUs Ha
TEPPUTOPUSIX, TTIOABEPTIIUXCS PAANOAKTUBHOMY 3arpsSI3HEHUIO.

JlabopaTopus cenbCKOX039UCTBEHHOW paauoJOrud U MOHUTOPHMHTA
Ha pernepHbix ydactkax [IIMHAO coBMeCTHO ¢ TOKCHMKOJOraMu U pa-
JMOJIOTAMU LIEHTPOB U CTAHIIMI arpOXUMUYECKOM CITy>KObI pa3padaThi-
BaeT TOCyJapCTBEHHbIE U OTpacjeBble CTAHAAPTHI 10 OIpeaeIeHUIO TS~
>KEJIBIX METAJJIOB U PaAMOHYKJIUIOB B MIOUYBaX U PACTEHUSIX, OpTaHU3Y-
€T KOHTPOJIb TEXHOTEHHOI'O 3arpsiI3HEHUs TT0YB, MPOAYKIIMU pacTeHuUe-
BOJICTBa, KOPMOB, aTMOC(EPHBIX OCATKOB 1 TTOBEPXHOCTHBIX BOJI.
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8.3. METOAbl AFPOXMMUYECKNX NCCIIEQOBAHUN
8.3.1. NONEBOW ONbIT

IToneBoii onbIT ¢ yI0OpEHUSIMU MPOBOIST B MOJIEBBIX YCIOBUSIX IS
omnpeneieHus neiictBus (U IMOCIEICCTBUSI) YIOOpPEHUM Ha ypoxKail
CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYp 1 €0 KaueCTBO, a TAKXKe Ha IJI0J0PO-
€ TTOYBHI.

Buapi nosieBoro onbita. B 3aBUCMMOCTY OT MECTa U YCJIOBUI MpPOBE-
JIEHUsI, LIeJIU OIbITa, JJIMTEJIbHOCTU MPOBEACHUS 1 KOJMUEeCTBA U3yda-
eMbIX (haKTOPOB Pa3lUYalOT HECKOJIbKO BUAOB IOJIEBBIX OIBITOB C
ynoopeHusiMu. [loneBbie OMBITHI MOTYT OBITh CHMAYUOHAPHBIMU U NPOU3-
8odcmeeHHbimu (CM. C. 8)

B oorogpaxkmopubix onibITax U3yvaroT AeCTBHME OJHOTO KaKOro-ambo
npueMa (BUIbI UM (DOPMBI, WJIM 103bl YI0OpEeHW Ha HEM3MEHHOM ar-
porexHuyeckoM (oHe, MO0 ACKUCTBHME OJHOIO arpoTeXHUYECKOro
¢akTOopa mpHu MPOYMX PaBHBIX YCIOBUSIX).

B mHocopaxmopubix oONBITAX paccMaTPUBAIOT ACHCTBHE OTHOBpE-
MEHHO HECKOJIbKMX (hbaKTOpOB U WX COUYETaHWM (Hampumep, BUABLI U
03Bl yIOOpEeHUIA B 3aBUCUMOCTU OT COpPTa KYJIbTYpPhI U T. 1I.).

B 3aBUCHMMOCTM OT JJIMTEIBHOCTM MPOBEAEHUS PA3INMYalOT OTBIThI
KpaTKOBpeMEeHHbIE U MHOTOJIeTHUE. B kpamkospemenubix onbiTax aeii-
CTBUE yAOOpPEHUI WIM MPUEMOB BO3[EJbIBAHUS B aHAJIOTUYHBIX IT10-
YBEHHBIX YCJIOBUSIX IO OJHOM CXeMe M3y4yaloT B TeueHue 2—3 JieT, a B
MHo20aemHux — 0osiee 3 neT. OTHOJETHUE OIBITHI TIPOBOAST TOJBKO B
TeYeHHEe OJHOTO BereTallMOHHOIO ce30Ha. Eciiu Xe Takoit OIbIT B TTOC-
JIEAyIOLIKEe ToMIbl 3aKJIabIBAlOT HA HOBOM yYacTKe B aHAJOTUYHBIX YC-
JIOBUSIX U BHOBb YUUTHIBAIOT TOJIbKO MPSIMOE JNEWCTBUE M3y4aeMOIO
dakTopa, OH TAKXKE CUMTAETCS OTHOJETHUM.

JIOCTOBEPHOCTh M 1LIEHHOCTb PE3YJbTATOB OIbITA BO3PACTAIOT MPU
IJIATEJIbHOM MX TIPOBEIECHWM, TaK KaK B 3TOM cllydyae HUCKJIIOYaeTcs
IefCTBUE CIy4aliHBIX MMOTOAHBIX (PaKTOPOB Ha 3¢ (HEeKTUBHOCTD U3yda-
eMbIX ya1oOpeHu# uiu mpuemMoB. CTalluOHApHbBIE TTOJIEBbIE OMBIThI, KaK
MpaBUJIO, — MHOTOJIETHUE, B HUX U3YYaloT AEHCTBUE CUCTEeMATUYECKO-
ro BHeCeHUs y10OpeHUil B CeBOOOOPOTE MU €ro 3BEHbSIX, a TAKXKe MPU
OecCMEeHHOM KyJIbTYpe Ha OJHOM CITelaJIbHO TTOATOTOBJIEHHOM OITbIT-
HOM y4acTKe.

Eounuunbie nonesvie onbITHI 3aKJIabIBAIOT HE3ABUCUMO IPYT OT APY-
ra B OTAEJbHBIX MyHKTaxX MO Pa3IMYHbIM CXeMaM; UX MPOBOJSAT 10 ca-
MOCTOSITEJIbHBIM MpOrpaMMaM HaOJI0IeHWI U UCCIeqOBAaHUMA.

Maccoevie nonesvie ONIBITHI IPOBOJSAT MO €AWHBIM TEMATUKE U CXE-
MaM OJHOBPEMEHHO BO MHOTUX ITyHKTax. {151 BbISIBIEHUSI 3aKOHOMEP-
HOCTe B IeCTBUM YOIOOPEHUI U IPYTUX arpoIprueMOB B 3aBUCUMOCTU
OT TTOYBEHHO-KJIMMATUYECKUX YCJIOBUI MacCOBbI€ CTallUOHAPHBIE U
MPOU3BOACTBEHHbIC OIBITHI BEAYT MO reorpauuyecKoMy IPUHLIUITY
Kak B Mpeneiax TeppUTOPUU BCell CTpaHbl, TaK U 1O MPUPOIHO-IKOHO-
MUYECKUM PETMOHaM.
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Koanekmuenvie maccogwvie OTIBITHI TIPOBOJSAT OJHOBPEMEHHO BO MHO-
TUX TOYKaX IO eAUHBIM CXeMe U METOAMKE IJIsI U3yYeHUs BIUSHUS ar-
POTEXHUKU, CTeTIEHU OKYJBTYPEHHOCTU MOYB, APYTMX MPUPOIHBIX U
XO3SIACTBEHHBIX YCJIOBUM Ha 3((PeKTUBHOCTh Ya0OpeHuil. Takue orbl-
Thl B IIMPOKUX MacIITabax BeAyT UEHTPhI U CTAHLIMM arpOXUMUUECKOMN
CITy>KObI B cucTeMe 0a30BbIX XO3SIMCTB, UMEIOIIUX TUTTUYHBIE B MIpeae-
JIaXx 30HBI OOCIYyXXMBaHUSI TPUPOJHbIC MOYBEHHO-KJIMMATUUYECKHUE U
XO3SMCTBEHHBIE YCJIOBUSI.

g mpornaraHabl JOCTUKEHUM HayKW U TEXHUKU B 00JIaCTH TTpUMe-
HEHUsl yI0OpEeHUIA ¥ HOBBIX TEXHOJOTUIA BO3/EJIbIBAHUS KYJbTYp IPO-
BOISIT deMOHCMPayUOHHble TIPOU3BOACTBEHHBIC TIOJIEBBIE OITBITHI.

OcHoBHbIe MeTOnMYecKHe TpeOoBaHMs. K HUM OTHOCSATCS TUIIWY-
HOCTb OINbITa, CPABHUMOCTb U COOJIIOEHUE TIPUHIIMIIA €EAUMHCTBEHHOTO
pa3anyusl, TOUHOCTh U JOCTOBEPHOCTD OIbITA, THIATEIbHOE OhopMJie-
HUE TOKYMEHTAIUU MO TOJEBOMY OIBITY.

TUNUYHOCTD OMNBITA. DTO COOTBETCTBUE YCIOBUI ITPOBE-
JIEHUSI TI0JIEBOTO OMbITa MOYBEHHO-KJIUMATUUYECKUM, OpPraHU3alioOH-
HO-XO3MCTBEHHBIM 1 arpOTEXHUYECKUM YCJIOBUSIM TOTO apeaja, mpu-
MEHUTEJbHO K KOTOPOMY OYAYT MCHOJIb30BAThCSI PE3yJIbTaThl OMbBITA.
ITonesoii onbIT HY>KHO MPOBOAUTL HAa HaubOJiee pacrpOCTPAHEHHBIX,
UMEIOIMX HAauOOJIbIlIee CeTbCKOX035IMCTBEHHOE 3HAYEHUE, TUTTUYHBIX
JIJIS1 30HBI MPOBENECHUS OMbITa MOYBaX, MPU UCIOJb30BAHUU TUTTUYHOM
arpOTeXHUKHU, C TUIIMYHOM UL JAHHOM 30HBI WX paiioOHa KYJIbTypOr U
pailoHMPOBAHHBIMY COPTAMU MO JYYIIMM W TUITMYHBIM MPEAIIECTBEH-
HUKaM U T. 1.

TpeboBaHne TUNMYHOCTH OOYCIOBIMBAET TakKKe JIMTEIBHOCTh
MPOBEACHMUSI OIbITA, TTOCKOJBKY B OTAEAbHbIC TO/Ibl MOTYT CKJIaJbIBaTh-
Cs1 HexapaKTepHbIe MOTOHbIE YCIOBUSI.

CpaBHUMOCTbh U CcOONIOOAEHHUE TMNpPpUHLUNOA
€eIJUHCTBEeHHOTOo pa3auuyus. [loneBoii onsIT clieayeT Mpo-
BOJUTH TaK, YTOOBI TyTEM CPABHEHMS YPOXKAEB W Pa3IMUHbIX HabJIone-
HUI 32 POCTOM M Pa3BUTHUEM KYJIbTYP MOXHO OBUIO ClEJaTh BITOJHE
oIpee/eHHbIN BBIBOI O JEHCTBUU M3ydaeMbIX (akTopoB. Cxema Io-
JIEBOTO OIIbITAa OIpEIEsIeTCs TEMOM, 1IeJbl0 U 3aJayaMM MCClieoBa-
HUIi, OHA BKJIIOYAET CTAHAAPTHBIN (MJIM KOHTPOJBHEII) BApUAHT U Ba-
PUAHTHI C M3yYaeMbIMU YIOOPEHUSAMU WU NpruemMaMu. CXeMbl COCTaB-
JISIIOT TaK, YTOObI CpaBHMBAeMble BapUMaHThl pa3inyajrdcCh TOJBKO IO
ogHOMY (baKTOpy IpU TMPOYMX PaBHBIX ycaoBUsX. [IpruMeHUTENbHO K
MOJICBOMY OIIBITY C YIOOPEHUSMU 3TO O3HAYAET, YTO pasHbie (DOPMBI
yI00peHUit HY>KHO 00513aTeJIbHO CpaBHUBATh IMPU PaBHBIX 103aX (Hapsi-
Iy ¢ OOJBIIMMU WIM MEHBIIUMU A03aMU TOTO YIOOPEHUsI, C KOTOPhIM
OLICHMBAIOT J€HCTBUE MCIBITHIBAEMOU (POPMBI), a TIpU U3yYEeHUU 3-
(PEKTUBHOCTU Pa3HbIX 103 YIOOPEHUI MX CleJyeT BHOCUTb B OJTHOM
dopme. OnHaKo TpeOboBaHUE COOMIOACHUS TIPUHILIUIIA €AUHCTBEHHOTO
pa3auurs He Ha0 MOHUMATh OYKBAJIbHO U MPUBOIUTH K OTPAHUYEHUIO
YCJIOBU, TIPU KOTOPBIX U3ydyaeMble YIOOPEHUS WJIM MPUEMbI MOTYT
MPOSIBUTh CBOE MaKCUMaJIbHOE I€UCTBUE.
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ToyHOCT, M OAOCTOBEepPHOCTHL omnblTa. IloayyeH-
HbI€ B IMOJIEBOM OIIbITe KOJIMYECTBEHHBIE Pe3yabTaThl (BEIMYMHA YPO-
>Kasl, MoKaszaTe/Iv ero KauecTBa, pa3Mep BbIHOCA MUTATEbHBIX DJIEMEH-
TOB U T. I.) MOTYT PaCXOAUTHCS ¢ UCTUHHBIMM BEJIMMMHAMM M3-3a pas-
JIMYHBIX TMorpemHocTeit. OIUOKM B BEJMYMHE YpOXKasi MOTLYT OBITh
CBSI3aHbI C HETOYHOCTBIO M3MEPEeHUI TIIOIIAAu NeJISTHKU, B3BelINBa-
HUSI U 3aBUCST OT TOYHOCTU MPUMEHSIEMbIX U3MEPUTEIbHBIX UHCTPY-
MEHTOB M IIpuOOpoB. Takue OLIMOKM BO3pacTalOT C YMEHbLIICHUEM
ITomanau aejssHok. OHU MOTYT OBITh BBI3BaHBI MECTPOTOI MOYBHI Ha
OIBITHOM y4YacCTKe, HATMUYMeM MUKPOpeSbe(HbIX BO3IEHCTBUIA, HEOIM -
HAKOBOIl TIpeAlllecTBYIOLIE ucTOpMell ydyacTka. OmubKa OIbiTa
BCJIEICTBME MCXOMHOW MECTPOThl B YPOBHE MOYBEHHOIO TJIOIOPOAMS
MOXET ObITh CHMXXK€Ha MpaBWIbHBIM BbIOOPOM YMCJa MOBTOPHOCTEU
BapUMaHTOB OMbITa, (POPMbI U Pa3MepPOB ACHSIHKU, UX PACIIOJOXEHUS
Ha OMBITHOM y4acTke. [Ipu nmpoBeaeHUU pa3InuHbIX pabOT HE UCKIIIO-
YeHbI cllydyaliHble OlIMOKK (HarpuMep, MPOCeBbl Ha JEIsSHKAX OMbITa,
BBIMOYKM WJIM JIpyrve MOBpPeXIeHs MoceBoB). B aToM ciyyae nmpoBo-
JISIT BBIKJIFOUKY YacTeil JeJsTHKM MPU ydeTe ypoKasl WK MOJHYI0 BbIO-
PAKOBKY OTAEJIbHBIX JEISTHOK.

JOCTOBEpPHOCTb ONBITA MO CYIIECTBY OLEHWBAIOT ITyTEM MPOBEPKU
COOTBETCTBUSI MIPUHATON METOIUKU UCCIENOBAHUN MOCTABJIEHHOMN 3a-
nave. JJocTOBEpHOCTh OMbITa 00YCIOBJIMBAETCS JIOTUUECKU MTPABUIBHO
MOCTPOECHHOM CXeMOM, METOAMKOI BEIOOpa 00BEKTa 1 YCIOBUM IIPOBe-
neHus onbiTa. JIoCTOBEpHOCTh (MM CYIIECTBEHHOCTh) pa3iM4uil KO-
JIMYECTBEHHBIX MOKa3aTeJieil, MOJyYeHHBIX B OIbITe, KAK U TOYHOCTb
OIbITa, YCTAaHABJIMBAIOT MaTeMaTU4ecKoil 00pabOTKOI pe3yJbTaTOB
MeToJaM1 BapUallMOHHON CTaTUCTUKM.

TmartenbrHOoe OQGOpMIECHHME HOOKYMCECHTALMUHU
nNo nmoiaeBoMYy omnblTYy. OCHOBHOU HTOKYMEHT — XypHaJ IIO-
JIEBOT'O OINbITa, B KOTOPOM IO YCTAaHOBJIEHHOH (popMe (pUKCUPYIOT JaH-
HbIE 10 CXEME OIbITa U TTporpaMMe paboT, XapaKTepUCTUKE OTIBITHOTO
ydacTka, Bce pabOThl M HAOJIIOAEHUSI, MaTepralbl YYETOB U HU3Mepe-
HUI. DT TaHHBIE 3alMCHIBAIOT B XKypHAaJ MOJEBOI0 OIbITa HEIOCPE -
CTBEHHO IPU UX BBIMOJHEHUHU JIMOO HA OCHOBAHWUU JHEBHMKA MOJIEBbIX
OIBITOB, B KOTOPOM 0043aTeIbHO (DMKCUPYIOT BCE TTEPBUYHbBIE TaHHbIE
B MOMEHT IIpOBeJeHUs padoT.

Bbi0op ¥ MOAroTOBKA yYacTKa, pasMellieHHe HA HeM IOJIEBOTO OMbITA.
JIJ1st IipoBeieHr s MOJIEBOTO OIbITa MOAOUPAIOT BHIPOBHEHHBIN (0€3 yK-
JIOHA W 3aMKHYTBIX MTOHMKEHUI) y4acTOK C TUMWYHON 1JIs1 AAHHOIO
X03sicTBa (palioHa) 0MHOOOPA3HOM MO FreHEeTUYECKUM XapaKTepUCTH-
KaM U CBOKMCTBaM IMOYBOW, C XOpPOIUO M3BECTHOW MPEIIIECTBYIOIIEH
uctopueii. CTereHb IMECTPOThl yyacTKa OLIEHWBAIOT IO TOYBEHHOM
KapTte, pe3yJbTaTaM arpoXMMMYECKOTro OO0CjIeNOoBaHUS MOYB WU IO
CHEeLMAIbHO MPOBOAMMBIM XMMUUYECKUM aHaIM3aM nouBkl. Ilepen 3ak-
JIAIKOW CTallMOHAPHBIX ONBITOB [JI1 W3yYE€HUsS MECTPOThl y4yacTKa
MpeIBapUTEIBLHO POBOMST PEK0CHOCUUPOBOUHbIE NOCEBbL. 111 3TOro uc-
MOJIB3YIOT KYJbTYpPbl, YYBCTBUTEIbHBIE K U3BMEHEHUIO TJIOJOPOIUS TT0-
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YBBI 1 O0JIee YCTONYMBBIE K HEOJArOMPUSITHBIM ITOTOJHBIM YCIOBHSIM:
OBecC, STYMEHb, SIPOBYIO TILIEeHUILY. [JIs1 BBISIBAEHUSI MECTPOThI OMBITHO-
ro ydyacTKa IpOBOJAT APOOHBIN ydeT ypoxkasi peKOTHOCLIMPOBOYHOTO
roceBa, pa3douB ero Ha OTAebHbIE TIIoIAnK. Pa3Mep Takol mioian-
KU He JOJIKEH TMPeBbIIaTh INIAHUPYEMYIO TIOLIAAb AEISTHOK TTOJIEBOTO
OIIbITA.

Bo usbexaHue ciyyaiiHbIX OIIMOOK OMBITHBINM y4acTOK pacroJiara-
0T Ha HEOOXOOUMOM YIaJIeHUU OT Jieca WU OTIACIbHBIX JePEeBbEB, 0-
por, BOIOEMOB, XMBOTHOBOAYECKUX ITOMEIICHUI U T. [I.

BrIOpaHHBIN y4aCcTOK OAMHAKOBOI'O YPOBHSI IIJIOMOPOAMS AENSIT Ha
onbimuble 0eaaHKuU — IPSIMOYTOJIbHBIE YUYACTKU OAWHAKOBOW IUIOLIAIN
U ¢opmbl. Hucso aesiHOK JOKHO OBITh paBHO IIPOU3BEICHMIO YKCIa
BapMaHTOB Ha TIOBTOPHOCTh. Pazmep U (popmy OnbimHbIX 0eAAHOK BHIOU -
paroT B 3aBUCMMOCTH OT MECTPOTHI yUyacTKa, LIeJU OMbITa U TpeOOBaHUI
TOYHOCTU, BUJIA KYJbTYpbl U TEXHOJOTMU BO3/AeabIBaHUs. BennurHa u
¢dopMa eSTHKU JOJKHBI 00ecrneynuBaTh COOMIOAECHUE MPUHSTON TeX-
HOJIOTMM BO3JENbIBAHUS KYJBTYPbl C UCIOJb30BAHUEM HEOOXOAMMBIX
CeJIbCKOX03SICTBEHHBIX MalllMH. OOBIYHO TIJIOIIAAb OTIBITHOM ASISTHKU
UL KyJIBTYp CIUIOLIHOTO IoceBa cocrasisteT 100 M2, 1d mponari-
HbIX — 10 200 M2. Hawmbonee pacrpocrpaHeHHas (opMma JeISTHOK —
BBITSIHyTasl, OHa oOecredyrBaeT OOJIbIIYI0O TOYHOCTh OITbITa, TaK Kak
MOJIHEE OXBaThIBAET MECTPOTY ydyacTka. [Ipu orpaHU4YeHHON TUIOIIAAN
OIBITHHIX ACISIHOK IPEAIOUTUTeNIbHee UX (hopMa, 6113Kast K KBaapar-
Hoii. @opMa IeJISTHKY 3aBUCUT TaKXKe OT Pa3MEpOB 3allIUTHBIX IT0JIOC.

st ycTpaHeHUsI KpaeBoOTo BIMSIHUSI paCTeHUI (pacTeHMsT Ha Kpasix
JIeJITHKY HAaXOJSATCS B YCJIIOBUSIX, OTJIMYAIOIIMXCS OT BHYTPEHHEH yacTu
JIEeJITHKYU), CHUXKEHUST OIIMOKM OIbITa M3-3a MepeHoca MOYBBI MpU ee
00paboTKe, cHOca yIOoOpeHWI Ipu BHECEHUN Ha ACISTHKM U IepeMe-
LIEHUSI UX C MOYBOM BAOJb MEPUMETPA OIBITHBIX ACISIHOK BBIACISIOT
3auumHsle noaocsl. B XpaTKOCPOUHBIX OMbITaX C YIOOPEHUSIMU LIUPU-
Ha TaKUX IOJIOC C KaXXA0i CTOPOHBI IEJITHKU JO0JKHA OBITh HE MEHee
0,75 M (coOBoeHHON IUISI CMEXHBIX AEJSIHOK — 1,5 M), a B MHOroJIeT-
HUX — He MeHee 1 M (coIBoeHHas — 2 M).

JJ1s1 TIpoImanIHbIX KYJIbTYp ¢ KaXION CTOPOHBI JSASTHKU BBIACISIIOT
3alIUTHYIO TOJIOCY IIUPUHOM, paBHOM ABYM MEXIYpsabsaM (IBa psaa
pacTeHMit ¢ COOTBETCTBYIOLIEH TIIoIAAb0 TuTanust). [1pu mocese wim
MocaaKe BIOJb IJTUHHON CTOPOHBI JEISHKM €€ IIMPUHA J0KHA ObITh
KpaTHO IIMpHHE MOCEBHOIO arperata. BHeceHue ynoopeHuli 1 oceB
KYJBTYp MPOBOISIT Ha BCEU TJIOIIAAN OTNBITHON NEISTHKM, T. €. 3allUT-
Hble TOJIOCHI YIOOPSIOT, 00pabdaThIBalOT M 3aceBalOT BMECTe CO Bceit
JIeJssHKoM. PacTeHus ¢ 3alllMTHBIX MOJOC yOUpalT HEMOCPEACTBEHHO
repes yuyeToM ypoxkasl, 4, cjiefloBaTe/IbHO, TIOIIAAb YUeTHON ASISTHKU
paBHa OOIIEH IUIOIIAAM 3a BBIYETOM ILIOLIAAN 3alllUTHHIX TTojoc. Yem
boJiee BBITSIHYTBI JEJITHKU, TeM OOJblle 3alllUTHBIX ITOJIOC U MEHbIIIe
yueTHas IuIomanab. MeToguuecKu IpaBUJIBHO, €CJIM Ha 3alllUTHHIE
IUIOIIAAM IIPUXOOUTCS OKOJIO 25 % IUIOIIagy OIBITHOIO YdYacTKa
(puc. 25).
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Puc. 25. OnbITHAs ¥ y4eTHAS IIOMAb AETSHKH U 3a1IUT-
HbBIE IOJIOCHI:

ABCJl u ICEF — onbitHble nensiHku; abed u djcef — yueTHbie
NEJISTHKU

BHe mtorany onbITHBIX ASJISTHOK IUIS pa3BOpOTa MAIIMH U OpYIUii ¢
000MX KOHIIOB JEJISTHOK IpeIyCMaTpUBAIOT 3alllUTHBIE MOJOCH HE Me-
Hee 10 M IIpU TPAKTOPHOU 1 6 M TIpM KOHHOI TSTe. DTH IMOJIOCH 3aceBa-
0T 1 00pabaTHIBAIOT BMECTE CO BCEH TIOIMIAABIO OITBITHBIX HCIISTHOK.

TOYHOCTB OTBITAa B OOJBINE CTETIEH! 3aBUCUT OT €TI0 HO8MOPHOCMU B
TIPOCTPAHCTBE — Pa3MEIeHNs] KakIor0 BapraHTa OIbITa Ha HECKOJBKUX
OITHOMMEHHBIX JIeJITHKaX. [1os1eBble OMBITEI C YIOOPSHUSIMI TIPH TIIOIIATN
JensaHOK 10 200 M2 0OBIYHO ITPOBOIAT B YETHIPEXKPATHOIA (4 C OBOIIHBIMU
KYJITYpaMU U B IIECTMKPATHO) TTOBTOPHOCTH, YTO TO3BOJISIET MOIYyIUTh
TOYHOCTb OIbiTa 2—4 %. [IByX-, TpexKpaTHasi [IOBTOPHOCTb IOITyCKACTCS B
MpeaBapUTEIbHbBIX, PEKOTHOCLIMPOBOYHBIX M IEMOHCTPAIITMOHHBIX OIBITAX,
a TaKkkKe B ITPOM3BOICTBEHHBIX OITbITAX MPHU IUIOIMIAAM JEISTHOK OoJee
1000 M2. CraLMOHApHBIE OIBLITHI BCELAA IIPOBOAAT HE MEHEE UeM B YEThI-
PeXKpaTHOI IOBTOpHOCTU. IIpM orpaHMYeHHON IUIOLIAAW ACJISTHKU II0-
BTOPHOCTB OITBITA JI0JKHA OBITh 601bLIe (Ha aeasgHkax 10—20 M2 u TeM 60-
JIee B MEJIKOIENAHOYHBIX OIIBITAX, [e IUIOLIAIb IESIHKI MeHee 10 M2, yuc-
JIO TIOBTOPHOCTEH YBETMIMUBAIOT 10 6—8). [IpMHSTO CYMTATh, YTO pa3HUILY
MeHee 5 % B TIOJIEBOM OIThITe HE YJIaBIMBAlOT. TOYHOCTH OIBITA MOXKET
OBITH TTOBBIIIICHA YBEIMICHUEM TUTOIIAANA U YKCIIa TIOBTOPHOCTEA.

ITosreBBIe OMBITHI ¢ YIOOPEHUSIMU OOBIYHO TTPOBOIST METOIOM OpTa-
HU30BaHHBIX IMOBTOPEHUH (B KaXKIOM MOBTOPEHUHU IPEACTABICHBI BCE
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Puc. 26. IIpumepHble cXeMbl CHCTEMATHYECKOTrO pa3me-
HIEHUs1 BAPDUAHTOB TOJIEBOTO OMbITA:

a — OJTHOPSITHOE TIOCJIE0BATEIbHOE; O — MHOTOPSIAHOE CTy-
neHvatoe; [—5— BapuaHThI onbiTa; [—IV — MoBTOpeHUsT orbiTa

BapMaHThI CXeMBI OIbITa). PacmoyioxkeHre MOBTOPEHUT M BapUaHTOB
OITbITa JOJKHO OOecIeuyrBaTh HanuboJee MOJHBIM 0XBaT MECTPOTHI IMO-
YBEHHOTO TIJIOMOPOIAMS Ha YIACTKE U HAUJIYYIIME YCIOBUS IS CpaBHE-
HUS BapuaHTOB. B MojieBbIX OMbITaX C yIOOpPEHUSIMU Yallle BCEro Io-
BTOpPEHUSI pacrojiaraloT KOMHAKTHO — CIUIOIIHBIM METOJOM, TP 3TOM
OTHEJIbHBIE TTOBTOPEHMST UMEIOT ob1ue rpaHuibl (puc. 26). IToBrope-
HUSI OIbITA MOTYT OBITh pa3MellleHbl B OUH, ABa UJIu OoJiee pSaoB.

BHyTpu nmoBTopeHu AeISTHKM BApUAHTOB pacIiojaraloT CUcTeMaTu-
yecku (B oIpeaeieHHOM TOpsiIKe YyepeaoBaHusl) JIM00 peHAOMU3UPO-
BaHHO (cJIy4yaiiHO, O€CIIOpPSII0YHO).

B ombiTax ¢ mpuMeHeHHeM yaoOpeHul B CeBOOOOpOTE HOJIKHO
OBITH UepeIOBaHUE HE TOJBKO B IIPOCTPAHCTBE, HO U BO BPEMEHM.

CxeMbl M0JIEBBIX ONBITOB ¢ yI0OpeHussMd. U 3ydyeHuU e BUIOB
ynoO0peHui MHWM3ydeHHe Tpex BUIOOB YHOOPEHHUI IIPOBOAST IIO
BOCbMEpHOI cxeme: 1 — 6e3 ymobOpeHust (KOHTpOJb), 2 — a30THOE
ynobpenue (N), 3 — dochopHoe ynodopeHue (P), 4 — kanuitHoe yn00-
perane (K), 5— NP, 6 — NK, 7 — PK, 8 — NPK.

Taxoii xxe MpUHLIMIT MOXET JieXKaThb B OCHOBE CXEMBbI ITOJIEBOTO OIbI-
Ta M0 U3YYECHUIO AEHCTBUS JIOOBIX TpeX (PaKTOpOB, HapUMep yaoope-
HUi, moiuBa U copTa: 1 — palloOHUPOBaHHBIN copT Oe3 ynoOpeHUil 1
0e3 moiuBa, 2 — pailOHMPOBAHHEINM COPT + ymoOpeHue, 3 — palioHu-
POBaHHBIN COPT + MOJUB, 4 — pallOHUPOBAHHBIN COPT + ymoOpeHue +
+ monuB, 5 — HOBBIN copT 6e3 ynoOpeHuit n 6e3 MoanuBa, 6 — HOBBIN
COpT + ymobpeHue, 7 — HOBBIM COPT + ITOJUB, 8 — HOBBIN COPT +
+ ynmobpeHue + IOJIUB.

Ecnu nmousa xopolio obecrieueHa KaKUM-JIM00 OJHUM U3 TpeX OC-
HOBHBIX 2JIEMEHTOB IUTAaHUsI, HAIIpUMeEP KaJdueM, BOCbMEPHYIO CXeMY
MOXHO COKPaTUTh IO MATU BapuaHTOB: 1 — KoHTpoJib 2 — N, 3 — P,
4 — NP, 5— NPK.

Ecnu craBuTCcs 3agaya M3y4uTh AEHCTBHE KaKOTO-JIMOO OJHOIO
BUJa ynoOpeHuii, Hampumep (pocdopa, BOCbMEPHYIO CXeMy COKpa-
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IIAI0T A0 YeThIpeX BapuaHTOB: 1 — KoHTpodb, 2 — P, 3 — NK, 4 —
NPK.

U3yuenue popM ynmoOpeHuii Paznmuuusa B nelicTBUM
OTAEJbHBIX (POPM OJHOTO BUJA YAOOPEHMSI OOBIYHO HEBEJIUKU, YTO TO-
BBIIIAET TPEOOBAaHUS K TOUHOCTU onbiTa. CpaBHeHUE (hOPM OIHOTO U3
BUAOB yA0OpeHUll, HarpuMmep a30THOTO, MPOBOAST MPU PaBHOM 103e
a3oTa Ha ()OHE BHECEHMSI ABYX IPYTUX OCHOBHBIX BUIOB yIOOPEHMIA
(1. e. pochopHble U KanuiiHbiX); 1 — KoHTpOoab, 2 — PK (¢pon), 3 —
¢oH + amMunauHast ceautpa, 4 — ¢oH + MoueBUHA, S5 — (poH + 6e3-
BOIHBIA aMMHaK.

st cpaBHeHUST 3(PPEKTUBHOCTHU MPOCTHIX U KOHILEHTPUPOBAHHBIX
(CIIOXXHBIX M KOMIUIEKCHBIX YA0OpeHU, HallpuMep HUTPOPOCKHU, CO-
nepxalieit a3otr, pocdop U Kaauil) MOXET ObITh IPUHSITA TaKasl CXeMa:
1 — koHTpOJb, 2 — NPK (cMech MpOCThIX ymoOpeHuli — aMMHaYHOMU
cenuTpshl, cynepdocdara u xjopuctoro Kaius), 3 — NPK (Hurpodoc-
Ka B 9KBUBaJIeHTHbIX g03ax o NPK BapuaHTa 2).

B cxemax mo M3ydyeHUIO HOBBIX (OpM yaOOpPEeHUI MCIOJb3yeMble
KakK CTaHJapT XOpOULIO M3YYEHHbIE paHee ynoOpeHus cieayeT OpaTh B
HECKOJIBKUX 103aX.

N3yyeHue 003 MU COOTHOIMEHUUN yagoOpeHHUI.
C yBennuyeHUEM J03 yIOOpEeHMI ypoxKail pacTeT TOJbKO IO OIlpele-
JICHHOTO Tipenesia. MaKCUMaJIbHBIII YpOBEHb ypoxKas COXpaHsSeTcs
MpU JajJbHEMUIIEM YBEJIMYEHUU 03 TaKXKe B ONpelaeIeHHOM UHTep-
BaJsie, majibHelIlee MOBBIIEHNE 103 MOXET BhI3BaTh CHUXKEHUE YpO-
xkas. IloaTomMy Tpu U3ydeHUM AEUCTBUS Pas3JIUYHBIX 103 OJHOTO
BUIa ynoOpeHMit Ha (poHe IBYX APYTUX OCHOBHBIX BUIOB HYXXHO MC-
IMBITBIBATh, IO KpalfHeil Mepe, Tpu H03bl. HanMeHbImass — Ha ypoB-
He, obecrneyMBaloleM MPUMEPHO IOJOBUHY MaKCUMAaJbHOUN Tpu-
0aBKM ypoxasi, CpeIHsIsI — Ha ypOBHE, HEOOXOAMMOM JJIsI MaKCH-
MaJILHOTO ypo3Kasl, a HauBBICIIast — IMPUMeEpPHO Ha 1/3 BEITIIE MPeabl-
nymieti. HarmpuMep, MakcuMmanbHas MpubaBKa ypoxash OT BHECEHUS
azoTa oxumaeTcs mpu no3e ero 90 kr/ra Ha poHe pochopHO-Kanmii-
HBIX ynoopeHuii. Cxema M U3yU4eHMST 103 a30Ta IJIsl 3TOro Ciydas
caenyromas: 1 — koHTtposb, 2 — PK (don), 3 — doH + Nys5, 4 —
(bOH + N90, 5— (l)OH + N120.

OpHako AeiiCTBHE BO3pacTalolIUX 103 J000ro BUuaa yooopeHuid Ha
ypoxail 3aBUCUT OT YPOBHSI CHAOXEHMSI IPYTUMU SJeMEeHTaMU MuTa-
HUSI U BaXHO oOecreuyuTh HauboJjiee 0JaronpusiTHOEC COOTHOIIEHUE
MeXIy BceMu ynoopeHusimu. Hampumep, onHa U3 cxem ornbita ['eorpa-
dUUIeCKOl CeTH TOJIEBBIX OMBITOB BHITJISAUT TaK:

1. KoHtposb (6e3 ynobpeHuit) 5. NgoPesoKeo 9. N3oPgoKeo
- PgyKgo 6. NgoP30Ksp 10. NgoPgoKeo

3. NgoPgo 7. NgoP9oKgo 11. NgoPgoKog

4. NgoKso 8. NgoP120Ks0 12. NgoPgoKi29

N3yyeHue CpPOKOB M CHOCOOOB BHECEHHUS
ynoOpeHUiu HM3MeHeHHE CPOKOB BHECEHUS YAOOpPEHUU OOBIYHO
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BBI3BIBAET HEOOXOOUMOCTh B U3MEHCHMM U CIIocoba MX 3alesIKu
(Tabu. 97), yTo 00YCIOBAEHO arpOTEXHUUYECKUMU YCIOBUSIMU.

97. Cnioco0Obl BHeCEHHs TOJHOTO MUHEPAJIBLHOrO yA00peHHs

1 — — _

2 N7oPgoKso — -

3 N7oP70Kso Pio —

4 40P70Kso Pio N3

5 NyoP70Kso Pio N30K30

B MHOroakTOpHBIX MOJEBBIX OIbITaX IO MOJHOU (haKTopuaabHOMI
CXeMe, B KOTOpOi YpOBEHb KaXaoro (akropa coyeraeTrcs cO BCEMU
YPOBHSIMU OCTaJIbHBIX M3y4aeMbIX (paKTOPOB, YMCJIO BAPUAHTOB 3HAUU -
TeJbHO YyBeauuuBaeTcs. IIpocreiiliuM mnpuMepoMm dakTopuaaibHON
CXEeMBbI SIBJISIETCSI BOCbMEpHAs, B KOTOPYIO BXOIST BapUAHTHI CO BCEMU
BO3MOXHBIMU coueTaHusiMu N, P u K B n1Byx no3ax — 0 u 1. I1pu usy-
yeHUM IeiicTBUs Tpex pakTopoB, HarpuMep Tex ke N, P u K ynoo6pe-
HUI B TpeX J03axX, CXeMa BCEX BO3MOXHBIX X COYETAaHUI OymeT BKIIIO-
yaTh yKe 27 BapuaHTOB, IPU YeThIpeX (pakTopax M YeThIpEX X YPOB-
HIX — 64, a nipu 19T — 125 BapuaHTOB.

Ilo TpaguLIMOHHOW METOAWKE TaKue OIbITHl MPOBOAUTHL OYEHb
CJIOXXHO, MO3TOMY MHOTO(MaKTOPHBIE OIBITHI 3aKJIaabIBalOT B OMHOM-
JIBYX TIOBTOPHOCTSIX, a JIJIsI MOBBILICHUS TOUHOCTU pa3MellleHue Bapu-
AHTOB Ha OMBITHOM YYacTKE OCYIIECTBISIIOT COCOOOM OJIOKMPOBKHU,
MO3BOJISIIOIIMM Y4Y€CTh IMECTPOTY IMOYBEHHOTO ILJIOAOPOAUS] B OJHOM
WIN ABYX HampaBieHusx. Hauboiiee mpencTaBuTeIbHYIO BEIOOPKY Ba-
PUAHTOB U3 IIOJIHOM (PaKTOpHAIbHOM CXeMBI U 00pabOTKY MOJIyYeHHO
HHMOPMAIIK TI0 YPOKAWNHOCTH OIBITHON KYJBTYPHl M APYTUM YIUTBI-
BaeMBIM II0Ka3aTe/IsIM IPOBOAST ¢ momolibio DBM. Takue OmNBITHI
BechbMa MH(POPMATUBHBI M IIMPOKO MCIIOJb3YIOTCS IS OLIEHKU 3(-
(GEeKTUBHOCTA KOMIUIEKCHOIO IIPMMEHEHMsS YOOOpPEeHUUl U Jpyrux
CPEeJCTB XMMM3allM1 B 3aBUCUMOCTH OT YPOBHEM IIJIONOPOAUS U OKYJIb-
TYPEHHOCTH MOYB, arpOTEXHUYECKUX (haKTOPOB U PErYIUPYEeMbIX (hak-
TOPOB BHEIIHE! Cpelibl, COPTOBLIX OCOOEHHOCTEU KYJIbTYp U Ap.

Bo Bcex onbiTax ¢ yIoOpeHUSIMU KOHTPOJbHBIM CIYXKUT BapUaHT
0e3 ymobpeHuii. B ombiTax ¢ BUgaMu 1 103aMM YOIOOPEHUM KOHT-
POJIBHBIM TakKe SIBIASETCS BapUaHT C IPYTMMU yOIOOpEHUSIMU, Ha
(oHEe KOTOPBIX M3Yy4aloT AEHCTBUE MCCIEIyeMOro BUAA YIOOPEHUIA.
B onbiTax mo u3yyeHuio popm yaoOpeHUl KOHTPOJEM CIYyXUT Ba-
pUAaHT CO CTaHAApTHOU (opMoOii yaoOpeHUsI, a IpU HUCCICIOBaHUN
CPOKOB U CIIOCOOOB BHECEHUS yIOOPEHU KOHTPOJIbHBIM — BapUaHT
C OOBIYHBIM CTaHIAPTHBIM CIIOCOOOM NMpHUMEHEeHUs ymoopeHuil. Bo
BCeX CJIy4yasx IMpH pa3paboTKe CXeM IOJIEBBIX OMBITOB C YIOOpEeHMSI-
MM HEeOOXOIMMO CTpOroe coOJIIoJeHUE MPUHIUINA €AUHCTBEHHOTO
pa3nuyus.

358



IIporpamma moJieBoro ombiTa. BKiIlouaeT neTaabHOE OMNMCAHUE CPO-
KOB, YCJIOBUI U METOAUKU MPOBEACHUS OIMBITOB, COMYTCTBYIOIINX Ha-
OJrofeHUA, yUeTOB U aHAJTUTUUECKUX paboT B MepUoOJ BereTaluu, Me-
TO/A U 2JIEMEHTOB y4yeTa ypoxasi, OHEHKM TOYHOCTU U TOCTOBEPHOCTHU
ypoxasi, moKasaresieil BBIHOCa DJIEMEHTOB MUTAaHUS U KauecTBa ypoxKasi
U U3MEHEHUU YPOBHSI TIOAOPOIMS TTOUYBHI.

BaxxHoe MecTo B mporpaMMe 3aHMMAET OMUCAHUE arpOTEXHUYECKUX
YCJIOBUI U MPUEMOB, KOTOPBIE BBIMOJHSIIOT B ONbITE (OLIEHKA TJI0I0-
pOAMs Y UCTOPUS TOJIs, IPEAIIECTBEHHUKU, CUCTeMa 00pabOTKU MOYB,
CPOKM M CIOCOOBbI IIPOBEACHUS BCEX arpoTeXHUYECKUX padoT U T. I.).
Kpome obs13aTesbHOI pOorpaMMbl HAOIIOAEHUIA 1 aHAIMTUYECKUX KC-
clienoBaHuil ((PEHOJIOTMYECKME, METEOPOJIOTUYECKHE, (DUTONATOIOTH-
YECKME U DHTOMOJIOTMYECKME HAOIIOAEHUS, aHAIU3 TTIOYBBI OIBITHOTO
yyacTka nepen 3aKJaaKoi OMbITa, ONpeneieHre pa3MepoB BEIHOCA a30-
Ta, pochopa U Kanus ¢ ypoxkaeM, OCHOBHBIX MOKa3aTejleil KauecTBa
ypoxas), clieAyeT IUIAaHUPOBaTh MPOBEICHUE NOMOJTHUTEIbHBIX PaboT,
KOTOpPBIE MO3BOJISIT PACKPBITh CYTh NEUCTBUS U3ydyaeMoro pakropa, Ha-
npuMep HaOJIOAeHUs 32 TUHAMUKOW COAepKaHUSI JHOCTYIHBIX (opm
MUTATEIbHBIX 3JIEMEHTOB B OMbITaX C YAOOPEHUSIMU U T. 1.

IIporpamma orbiTa JOJDKHA MpeayCMaTpUBaTh CIIOCO0 y4yeTa ypoxKas
(TIpsIMBIM METOAOM WJIY I10 IIPOOHOMY CHOILY), TEXHUKY YOOPKH, OIpe-
JIeJIEHUE CTPYKTYPhI YpOoxKasi, METOAMKY OTOOpa pacTUTEIbHBIX MPOO I
MOCJIEAYIOIIETO MX aHalu3a. B nmporpaMmy BXOIUT METOIMKA CTATUCTH-
YyecKoil 00pabOTKM JaHHBIX Ypoxkasi, OMOMETpUN, aHAIUTUYECKUX daH-
HBIX U arpO3KOHOMUYECKAsI OLIEHKa M3ydaBlierocs pakropa.

TpeboBaHuUs MU 3aKJaAKe, MPOBEACHUM, COCTABICHUM POTrPaMMBbl
MOJIEBBIX OMBITOB C yIoOpeHUusIMU B cucteMe l'ocyaapcTBeHHOU arpo-
XUMMYECKON CITy>KObl perjiaMeHTUpoBaHbl OTpacieBbiM CTaHAAPTOM
(OCT 10106—87).

IIpou3BoACTBEHHbIE ONBITHI M YYeT AEHCTBHS YIOOpeHWid B XO3sii-
CTBEHHBIX YCJOBUAX. [lojieBble ONBITHI C YAOOPEHWUSIMU B INPOU3BOI-
CTBEHHBIX YCJIOBMSIX MPOBOAAT Ha OOJBIINX TUIOIIAASAX C IPUMEHEHM -
€M OOBIYHO UCITOJb3YEMBIX B XO3SMCTBE arpPOTEXHUKU U CEJTbCKOXO351 -
CTBEHHBIX MallvH. [TponM3BOJACTBEHHBIE OMBITHI CIEAYET MPOBOIUTH C
COOJII0JIEHNEM BCEX OCHOBHBIX TPEOOBAHUM MOJIEBOTO OMbITA: MPUPOI-
HOM U XO3SMCTBEHHOW TUIMWYHOCTH, MPUHLIMIIA €IUHCTBEHHOIO pa3-
JINYMST, TOYHOCTU U JOCTOBEPHOCTH BeACHUS NJOKyMeHTauuu. B ciaydae
OrPaHUYEHHOTO YKCJia BApUAHTOB (2—4) HEOOXOIUMYIO TOYHOCTh J0C-
TUTAIOT MPEXKIE BCEro MyTeM YBeJUUYEHUS TUTOIAAU neassHOK. [ToBTop-
HOCTb ITPOM3BOJCTBEHHBIX OMBITOB — HE MEHEe TPEXKPaTHOM, TOJILKO
Mpu TUIOLIAAM AeNSIHOK cBhilie 0,5 ra gomyctuMa AByKpaTHasl IIOBTOP-
HOCTh. [leNsIHKM MNPOM3BOJACTBEHHOIO OIbITA OOBIYHO PACIOJararoT
BIIOJIb BCEX JUIMHBI U INUPUHBI 1ToJs. [IlvprHa AeJsSHKU 10JKHA ObITh
KpaTHOM LIMPUHE 3axXBaTa TYKOBBIX CESJIOK (HE MeHee ABYX MPOXOI0B
IIJI BbIAEJIEHUS 3alMTHBIX T10JI0C) 1 LIMPUHE 3axBaTa KoMOaiiHa Wi
Ipyrux yOOpOUYHBIX MallMH (IBYX WiIK Oojiee). YYeT ypoxkasl HOJLKEH
OBITh TOJBKO CILIOIIHONW ME€XaHU3UPOBAHHbBIM, €r0 BEAyT Ha JeIsTHKaX
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MPOM3BOACTBEHHBIX OIBITOB IyTeM IPOKOCOB BIOJb BCEU HEJISTHKH,
T.€. BCEro moJisl. YueTHasl IIOLIAAb AEJSIHKW TPpU OJHOM IIPOXOJIe
KoM0OaiiHa paBHa MPOM3BEIECHUIO IIMPUHBI €r0 3axBaTa Ha JIJIMHY Je-
JISTHKM.

ITporpamma MpPOM3BOACTBEHHOTO OIbITA BKIIOYAET 00s13aTebHO
MWHUMYM COITyTCTBYIOIIMX HAOJIONEHUI M y4eTOB, MaTeMaTUYECKYIO
00paboTKy AaHHBIX YpOXasl, arpOHOMHYECKYID M 3KOHOMMWYECKYIO
olLIeHKHY 3((HEKTUBHOCTU YIOOPEHUIA.

st ydera arpOHOMUYECKONM M 3KOHOMUYECKOU 3(p¢PeKTUBHOCTU
yIO0OpeHUI B XO3IHCTBEHHBIX ITOCEBAX OCTABJISIIOT HEYIOOPEHHBIE yJa-
CTKU WA KOHTPOJIbHBIE TTONOCH. JIJIsSI KyJIBTYp CILIOIIHOTO IMOCceBa He-
yIoOpeHHas TIoIIaab JOKHA ObITh He MeHee 0,25 ra, a MponaniHbIX —
0,1 ra. HanbGonee ynobeH crocod BblAeIeHUSI KOHTPOIbHBIX MOJIOC (HE
MeHee JIBYX), MO IIIMPUHE KPaTHBIX 3aXBaTy TYKOBBIX CEsUIOK (HEe MeHee
JIBYX ITPOXO/IOB) BIOJb Becero noist. Ilepen yoopkoilt BoccTaHaBIUBAIOT
IPaHULIBI KOHTPOJIbHBIX TIOJOC U MO 00€ CTOPOHBI OT HUX BBIACISIOT
aHaJIOTUYHBIE TIOJIOCHI Ha YIOOPEHHBIX MOceBax. YYeT Ha IoJiocax C
3€pPHOBBIMU KYJbTypaMu MPOBOIST CILIOLIHBIM WM BHIOOPOUYHBIM Me-
TOAOM IIOCJIe YOOPKM Ha I0Jocax 3alllMTHBIX PSIAKOB pacTeHU. Yuer
KOpHe- 1 KJIIyOHETUIOAOB MPOBOIST TOJIBKO B3BELIMBAHMEM YpOXKasi CO
BCeil yUETHOM IIJIOIIAAM IOJOCKI TOC/IE BBIKOIKM 3aIUTHBIX (OOBIYHO
JIBYX) PSAKOB C KaXIOW €€ CTOPOHBI.

Bce arporexHnueckue MepOIpUSTHS, pabOTHI IO YXOIy 32 PaCTEHU-
SIMU, YYeT ypoxKasl ciiefyeT IMIPOBOIUTh HA KOHTPOJIBHBIX MOJI0CaX M OC-
TaJIbHOM YIOOPEHHOM Yy4YacTKe OJHOBPEMEHHO U OJMHAKOBBIMHU CIIO-
cobamu. B TeueHue Beretauuu MPOBOIST HAOIIONEHUSI 32 POCTOM U
pa3BUTHEM pACTeHMIA UM WX pe3yabTaThl (PUKCHUPYIOT B JHEBHUKe. B
OTOOpaHHEBIX IIepell YOOPKOM ypoxKasi CpeaIHUX Mpodax Mo BapHaHTaM
OIbITA OMNPEIES/ISIOT OCHOBHbBIE MOKa3aTesJM KauyecTBa TOBApHOM Ipo-
TYKIWN.

8.3.2. IUSUMETPUYECKUA METO[,

Jluzumempor — 3TO YCTPOUCTBA, IpeaHa3HAUYEHHEIE UIS cOopa U 13-
MepeHHs 00beMa IMPOCOUYNBIITNXCS Yepe3 TIOYBEHHYIO TOJIIY PUIbTpa-
IMOHHBIX BOJ, COACPKAIINX pacTBOpEHHEIE BellecTBa. HaszBaHme sTX
YCTPOIMCTB MPOM3OIIIO OT TPEYECKOTO CI0BA «IM30C» — PACTBOPEHMUE.
AHaM3 TM3NMETPUIECKIX BOJ C Pa3IMYHBLIX TIIYyOWH ITO3BOJISAET IPO-
ClIeUTh 3a mepepacnpenesieHieM MUHEPaIbHBIX U OPraHUYeCKUX Be-
1ecTB (B TOM YKCJIE MUTATEIbHBIX BEIIECTB YIOOPEHUM, MOIBUKHBIX
¢opM OpraHMYECKOro BelIeCTBa, Pa3HOOOPA3HBLIX TOKCHMKAHTOB) IO
IMOYBEHHOMY MPOMUII0, ONPEAEIUTL pPa3Mephl X BbIMBIBAHUS U3 TI0-
YBBI U OXapaKTepU30BaTh UX YUacTHUe B OallaHCe CUCTEMBI ITI0UBa — pac-
TeHUEe — BoJa. B 3aBUCHMMOCTH OT 1iejieil MCCIeAOBAaHUM MCIOIb3YIOT
pa3sHOOOpa3HbBIe TU3NMETPUICCKIE YCTPONCTBA: TU3UMETPHI TSI BOIO-
0aTaHCOBEIX PAacueTOB, Bpe3aeMbie B ITOUYBY JIM3UMETPUUECKIE BOPOH-
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KU, BaKyyMHBIE TTPOOOOTOOPHUKY MOYBEHHBIX PACTBOPOB, YallleYHbIE
JIMBUMETPBI U3 MOPUCTHIX MaTepUaIOB, XpoMaTorpachuieckrie KOJOH-
KU C TIOYBOW M IPYTMMU COPOEHTaMU, JIU3UMETPbI ISl arpoOXuMuyec-
KHX MCCIICIOBaHW («ITUIEBBIC» IM3UMETPHI).

Hcnonb3yeMble B arpOXMMUYECKUX UCCIEI0BAHUSX JIU3UMETPHI pa3-
JIMYAKOTCSI TI0 KOHCTPYKTUBHBIM XapaKTEPUCTUKAM U YCTPOWMCTBY IMPU-
crnocoOJeHui ISl U3ydeHusl TIpocayrMBaHus BOAbl (M PaCTBOPEHHBIX B
Hell mUTaTebHBIX 3JIEMEHTOB) CKBO3b TOJIIILY ITOYBHI IO BIMSIHUEM aT-
MOC(EPHBIX OCAIKOB MJIX UCCIEAYEMOTro pexXuMa opolleHus1. Bee nusu-
METpPbI JODKHBI UMETh IpeHax, TPyOOIpPOBOMIbI ISl OTBOAA U €MKOCTH
IS cOopa MPOCcayMBaIOIIMXCS Yepe3 TIOYBY BOI, allliapaTypy C JaT4MKa-
MM, 00ECIIeUMBaIOLIYI0 HEOOXOAMMYIO TOYHOCTb, JOCTOBEPHOCTb 1 He-
MPePBIBHOCTh HaOmoaeHuil. Ci1oii ToYBBI ( ¢ COXpaHEHUEM €CTeCTBEH-
HOTO CTPOCHUS UJIM HACBIMHOI) MOXET ObITh OT 20—25 CM 10 HECKOJIb-
KUX MeTpoB. Hanbosee pacrpocTpaHeHbl TU3UMETPHI C TOJIIMHOMN CII0sI
nouBsl 1 M. B Tu3umeTpax ¢ napymoliei moyBoit uiv ¢ pacCTeHUsIMU J0J1-
SKHBI TIOAJEPXKUBATBCS YCIOBUSI, OJIU3KME K MOACIUPYEMbIM IPUPOJI-
HeM. [Tnomans mu3umeTpos 06eraHO ot 0,25 1o 1—1,5 M2,

JInzuMeTpsl U3 OETOHHBIX, METAUIMYECKUX (OLIMHKOBAHHOE XXeJie-
30) WIM TIJIAaCTUKOBBIX KOJIEIl WJIM KOPOOOB BKAITbIBAIOT B IPYHT (WU
3aIOJIHSIOT TPYHTOM) TaK, YTOOBI YPOBEHb IMOYBHI B HUX COBIAAal C
IMOBEPXHOCTBIO MpUJIeTaloIero yJyactka. I110THOCTh HaCBhIIMHBIX JTU3HU-
METPOB IOJKHA COOTBETCTBOBATh €CTECTBEHHOM, a HACBHINKY BEAYT IO
TeHeTUYeCKUM ropu3oHTaM. HeobxomuMo obecredyuTbh HOpPMabHOE
OCBellleHUEe, 00pabOTKY MOYBbI, 3aLIUATY MOCEBOB B JTU3UMETPE OT IO-
BPEXICHUN U T. 1.

YcraHaBnMBaOT JIM3UMETPbl OOBIYHO BOJM3M J1abopaTopuu st
obecrnedyeHus CBOeBpEMEHHON U 6e3 MoTepb JOCTaBKM JU3UMETPUYEC-
KX BOJ (HEpEeAKo B OOJBbIIMX 00beMax) U XMMMUECKOTO MX aHajau3a.
I'pynibl 1M3uUMeETPOB (MO AeCSITh ITYK U 00jiee; YMCIO 3aBUCUT OT CXe-
MBI OITbITa ¥ TIPOTPaMMBI MCCIEAOBaHMIT) pacioyiaraloT Ha HeOOIbIIIOM
PACCTOSIHUM JPYT OT Apyra. BOauU3M JIM3UMETPUUECKUX TUIOIIAI0K YC-
TaHABJIMBAIOT IOXIEMep JUISl yyeTa BBINMAJAlOMMX OCAAKOB U MPOYYIO
anmnapaTypy Il HaOJII0IeHUI 32 METeOPOJIOTMYECKUMU YCIOBUSIMMU.

Kak u mpu npoBefieHUU TI0J€BbIX ONBITOB, B TM3UMETPUUYECKUX UC-
CJIeIOBAHUSIX HEOOXOMUMO COOIIONATh YCAOBUS TUITMYHOCTH, COTIOCTA-
BUMOCTU U MPUHLMIIA €AMHCTBEHHOI'O pa3inyusi, TOYHOCTU U IOCTO-
BEPHOCTHU, TIIATEJbHOCTb BEACHMS TOKYMEHTAIIUMN.

JInzumeTpudeckuit METO IIMPOKO UCTIONB3YIOT B Halllell CTpaHe Mpu
pa3paboTKe aKTyaJbHBIX TEOPETUUECKUX U MPAKTUUECKUX BOITPOCOB Me-
JIMOpally, TOYBOBEIECHUS, arPOXMMMU U 3KOJIOTUY, B TOM YUCJI€ KPYTO-
BOpOTa U 0OajlaHca MUTATEJIbHBIX BEILECTB B YCIOBHUSIX BO3pacTarolleit
TEXHOT€HHOI Harpy3Ky Ha Bce KOMIIOHEHTHI arposkocucteM. [1pu Beay-
IIUX HAyYHBIX YUPEXKICHUSX U By3aX (PYHKIMOHMPYIOT CTallMOHap-
HbIE JIM3UMETpUYecKue cTaHUuU U ycraHoBKu (Bo BHUIITUXHUM,
BHUWU xopmos, MIY, MCXA, BUYA B MoOCKOBCKOI 00JaCTH,
BHUWHNMS3 B TBepu, BHUI'JI Ha Banmae u op.). Tak, Ha mu3uMeTpuuec-
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Puc. 27. Ilnan pa3memenus: TM3UMETPOB Ha Ju3umerpuieckoii cranmmu BHUIITUXUM

koM nosuroHe BHUIITUXHWM ycraHoBieHo 144 nu3umeTpa HaChII-
HOTO THIIA ¢ IIyomHo# rmouBeHHOTO Tpodumirg 0,5 n 1,0 M. 2Kene3obe-
TOHHBIE KOJIblIa UMEIOT BHYTPEHHUI nuaMmeTp 1,5 M, 111 HAaOUBKU JIU-
3UMETPOB MCMOJb30BAIM IEPHOBO-TIOA30JIUCTYIO CPEIHECYTIMHUCTYIO
MoYBy, XxapakrTepHyio 1 lleHTpanbHoro paitoHa HedyepHozeMHOI
30HBI (puc. 27, 28).

Puc. 28. YcTpoiicTBO HACHINHBIX JTU3UMETPOB

362



B nmpoBoAMMBIX 3€Ch OMBITaX UCCIEAYIOT MUTPALINIO, TIOTepU U Oa-
JIaHC TIUTATENbHBIX BEIIECTB MPU MPUMEHEHUN MaKpO- U MUKPOYI00-
PEHUI1 MPU CTATUYECKON U AMHAMWYECKON MOAEISX MTOYBEHHOTO ILJIO-
Jlopoausi, APyrue akTyaJbHbIE BOIMPOCH arpOXUMUM, MTOYBOBEACHUS U
arposKOJIOTUU.

Bo BHMU xopMoB ajist u3yyeHus OajaHca MUTaTebHbIX BELIECTB
B JIYTOBBIX arpo3KOCHCTEMaX MCHOJb3YIOT JU3UMETPhl pasMepoM
50 x 50 cMm u Tiny6uHol 70 cM M3 HepXKaBEIOIIEH CTalli ¢ MOHOJUTAMU
HEeHapyYIIEHHOTO CJIOXEeHMST HanboJjee pacpocTpaHeHHbIX B HeuepHo-
36MHOM 30HE MOYB: JICPHOBO-IIOA30JMCTON CYIJIMHUCTOM U Cyllecya-
HOM, TopdsiHOM. Pe3ynbTaThl HayYHBIX MCCIEAOBAHMIA IO pa3Mepam
BBIMBIBaHUS U OaJIaHCY NTUTATENIbHBIX BELIECTB, MOJyYEHHbBIE C TIpUME-
HEHHUEM JIM3UMETPUUECKOIO METO/A, BasKHBI JJIsI peIIeHUs] TTpaKTUIec-
KUX 3a7a4 arpOXUMUU.

8.3.3. BETETALUMOHHbIV METO[

B 3aBUCHMMOCTH OT LIeJIM UCCIeAOBAaHMS BeTeTallMOHHBIN METOI MO-
KET OBITb CAMOCTOSITEIbHBIM WJIM CIYKUTDb JTOMOJHEHUEM K IOJIEBbIM
omnbiTaM. BereralmoHHBIIT METON MMeEET HECKOJIbKO Momudukanuit
(mouBeHHBIE, TeCYaHble, BOIHBIE KYJIbTYPhl, METOA TEKYYMX PacTBO-
POB, U30JIMPOBAHHOTO MUTAHUSI, CTEPUIIbHBIC KYIBTYPHI), BBIOOP KOTO-
PBIX OIpeAeNsIeTCs UEeIsIMN WCCICIOBAaHUNM M XapaKTepoOM IeHCTBUS
n3ydaeMoro ¢aktopa. OCHOBHBEIE TpeOOBAaHMS K IIPOBEICHUIO TTOJIEBO-
TO OITBITa, pa3pabOTKe CXeMBI M IIPOTPaMMEBI TPUMEHUTEITHHO U K BeTe-
TaIlMOHHBIM OTTBITAM.

IToBTOPHOCTH TIPY MPOBENECHUU BETeTAllMOHHBIX OMBITOB C 3€PHO-
BBIMM KYJIBTYpaMU IIpU yueTe ypoxkasi — YeTbIpeXKpaTHasi, a ISl KyJib-
Typ, BBIpallIMBaeMbIX TI0 OTHOMY PACTEHMIO Ha COCYH, — IIeCTU—BOCh-
MUKpaTHas1. Eciu npeaycMaTpuBaOT MPOMEXYTOUHBIE CPOKU HabJII0-
JCHUM 32 TMHAMMKON HAKOIUIEHUSI CyXOro BEIIECTBA PACTCHUM U I10-
TpeOJIeHUsT UMU TUTATeJIbHBIX BEIECTB, TO MCXOIHAasl IMOBTOPHOCTD
OITBITAa COOTBETCTBEHHO BO3pacTaeT.

ITouBennbie KyabTyphl. JJIsI IpOBeIeHNS BeTCTAIIMOHHEIX ONBITOB B
IMOYBEHHBIX KYJIBTypaX NCITOIb3YIOT TOJBKO BEPXHUI IMaXOTHBIN TOpU-
30HT ITOYBHI, IIPOCESTHHOI Yepe3 TPOXOT ¢ pa3MepoM siueekK 3 MM. B co-
cymax BMecTuMOCThIO 1—10 Kr moyBsI (daie 5—8 Kr, 00beM cocyna 3a-
BUCHUT TIPEXIE BCETO OT OMOJOTUUECKUX OCOOEHHOCTEH OIBITHBIX pac-
TEHUI) C €CTECTBEHHBIM WIM UCKYCCTBEHHBIM JIpEeHaXXeM MOIIepK1Ba-
0T ONTUMAJIbHBIE YCIOBUS yBIaxXHeHUs (00brdHO 60 % HB mouBhr).

Cpennue 103bl yooOpeHuit (T/KT TMOYBBI) COCTABISIOT U3 pacyeTa:
azora — 0,05—0,2, docdopa (P,05) — 0,05-0,15, xanus (K,0) — 0,05—
0,2. BDTO 3HAUUTEILHO BHIIIE 103, OOBIYHO MCIONb3YEMBIX B ITOJIEBBIX
ycnoBusx (rpu auametrpe cocyaa 20 cMm go3a 0,5 r a3oTa Ha cocy cOOT-
BeTCTBYeT okKojio 150 kr/ra), u a¢pdekT oT ynodpeHuit B BereTalimoH-
HBIX OTIBITAaX MPOSIBIIAETCS OOoJIee YEeTKO, YeM B TTOJICBBIX.
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Bb160p MOYBBI AMKTYETCS LEISIMU SKCIIEPUMEHTA; YacTo IJIsI Bere-
TAlIMOHHBIX OIBITOB MCITOIB3YIOT TTOYBY C ACJISTHOK ITOJICBEIX OITBITOB C
YIOOPEHUSIMU.

Bonanble W mecyaHble KyJbTYphl. B yCIOBUSAX BOITHBIX M TT€CUAHBIX
KYJIBTYD, T. €. IIPYM BEIPAIIMBaHUM KYJIBTYp Ha TMMMTATEIBHBIX pacTBOPAX
C WCIOJIb30BaHUEM OECITIOMHBIX Cpell (YMCTOTO KBapIeBOTO IecKa U
TACTIIIAPOBAHHOM BOIBI) MMEETCS BO3MOXHOCTh CTPOTO KOHTPOJIH-
poBaTh NMMTAHUE PACTeHUIL. DTO MO3BOJISICT U3Y4aTh BIMSHME COCTaBa
M KOHIIEHTPAIIMM ITUTATeJbHOTO pacTBOpa, peakiuu U OydepHOCTH
Cpelbl Ha POCT U pa3BUTUE PaCTeHUl, TpeOOBaHUS KYJIBTYP K PEXUMY
MUTaHUS (YPOBHIO U COOTHOIICHUIO MTUTATEJIBHBIX 3JIEMEHTOB) IO IIe-
pronaM pocTa U JIpyrue BaxKHble BOMpOoChl arpoxumuu. [luTtarenbHble
CMeCH UIsSI BOOHBIX U MeCYaHBIX KYJIBTYP OTIMYAIOTCS II0 COAEPKAHUIO
MMUTATETBHBIX 3JIEMEHTOB, (hopMaM MUHEPAJTBHBIX COJICH, XapaKTepy 1
CTETIeH! U3MEHEHUS PeaKIIK CPeIbl IO Mepe TTOTPeOIeHUST ITUTaTeTb-
HBIX BEUIECTB PACTEHUSIMU U IO ApYyruM cBoricTBaM. CocTaB HauboJee
YIOTPeOJIsieMbIX MUTATEIBLHBIX CMECel TIpUBeAeH B Tabuie 98.

98. IluTaTebHbIe CMECH JJIsA BOAHBIX M MEeCYAHBIX KYJbTYp, I‘/ 1 Bombl miM 1 Kr mecka

Ca(NOs;), 6e3BonHAas 0,482 1,0 —
NH4NO; — — 0,24
KH,PO, 0,136 0,25 —
CaHPO, - 2H,0 — — 0,172
MgSO, Ge3BoaHas 0,060 0,25 0,060
KCl 0,075 0,12 0,16
FeCl, 0,025 Crenpl 0,025
CaSO, - 2H,0 — — 0,344
pH:

B HavaJie OIbITa 3,6 5,5 6,5

B KOHIIE OITbITA 7,0 7,2 5,8

*B cMecn BHOCSIT Tak:Ke OIpe/eIeHHbII Habop MUKPO3JIeMEeHTOB (60p, MOJIUOIEH,
MeJlb, IIMHK, MapraHell u JIp.).

CocTtaB nmuTaTeJbHBIX PACTBOPOB I10 BapMaHTaM B COOTBETCTBUU CO
CXEMOW OIbITa PEryarupyroT U3MEHEHUEM 1103, (POPMBI OTAEJIbHBIX CO-
neit cMmeceit. IIpu 3ToM 00513aTeIbHO BHIpaBHUBAIOT MOHHBIN COCTaB U
KOHIIEHTPALIMIO pacTBOPOB BCEX BApUAHTOB IO BCEM JIPYTUM BJIEMEH-
TaM MUTaHUsI, KpOMe U3y4aeMoro.

st mpoBeieHUsT OMNBITOB B MECYaHBIX KYJbTypaX MCIIOJIb3YIOT Ta-
KHE XX€ COCYIbl, KaK B MOYBEHHBIX KyabTypax. [lurarenbHble 2JeMeH-
Thl (B BUJE PacTBOPOB, a HEPACTBOPUMBIEC COJIM — B CYXOM BHZE) BHO-
CSIT MPU HAOMBKE COCYIOB M3 pacyeTra Ha 1 KT recka.

OnbITHl ¢ BOMHBIMU KYJbTYpaMu MPOBOMAST B 0aHKaAX ¢ IIUPOKUM
ropJyioMm (puc. 29) BMeCTUMOCTbIO 4—8 JI, 3aKphIBa€MBbIX ITPOOKAMHU C
OTBEPCTUSIMU, B KOTOPBIX C IMTOMOIIbIO BATHBIX TAMIIOHOB 3aKpeTLIs -
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Puc. 29. Boanbie KyabTypsl. BereTanuoHnsiii onbiT ¢ TOMATOM. Y NEPBOro COCyAa CieBa
4ex0J1 CIyIleH ¥ BUIHA KOPHEBAs CHCTEMA PACTEHHS

0T OPOPOCTKU OMBITHBIX KYJbTYp, KPEMsAT KapKac M MPOIMYyCKaloT
TPYOKM IJISI TIPOAYBa IUTATEIbHBIX PAacTBOPOB BO3AYXOM, YTOOBI
obecreyruTh HoOpMaJlbHOe CHabXeHue KopHeit KuciaopoaoM. ITpopo-
CTKHU MpeaBapUTEbHO BBIPAIIMBAIOT B KIOBETaX C MECKOM, OMUJIKa-
MU WK Ha GuabTpoBaibHOU OyMare. [Ipu Bbicajike pacTeHUl B CO-
CyAbl BbICOTAa POCTKa JOJKHA OBITh 5—7 CM, a KOpHeBas cucTeMa
IIMHOI 6—7 cM. Bo Bcex cocynax B BereTallMOHHBIX OIIbITaX BhbIpa-
IIMBAIOT OAMHAKOBOE YMCJIO PACTEHUM, IPU HEOOXOAUMOCTHU IIPOBO-
naT mpopexkuBaHue. Cocyabl CHaOXaloT ABOMHBIMU (TEMHBIMU
BHYTPEHHUMU M CBETJILIMUA HApYXHBIMU) YEXJIAMU IJIsI 3aIUTHI KOP-
Hel OT CBeTa, yCTpaHEHMs IeperpeBa U IomnagaHus MbLIK. 3a Bere-
TallMOHHBIN MEPHOJ B BOAHBIX KyJIbTypax 3—4 pa3a IMpOBOAIT MOJI-
HYI0 CMeHYy MUTaTeJbHBIX PAaCTBOPOB BO BCEX BapMaHTax ofnbiTa. B
cllyyae HeoOXOAUMOCTU MOAAEPXKAHUS CTAOUJIBHONW peakKlMy CPebl
yepe3 1—2 aHs MpoBoIdT udMepeHue pH u KOppeKTUPOBKY peaklinuu
MUTaTeJbHBIX CcMeceil pasbaBieHHbIMU pacTBopamMu NaOH wunm
HCIL.

Jst mopaepkaHusl B TeUEHKME Ce30Ha MTOCTOSTHHBIX COCTaBa U KOH-
LIEHTPAIMM MUTATEJbHBIX 3JIEMEHTOB MCIIOJIL3YIOT MOIUGUKAIIUA Me-
TOAA BOOHBIX KYJIbTYP — CMEHHBIC BOAHBIE KYJbTYpHI (IIPU YacTOM 3a-
MEHE pacTBOPOB) WIM TEKy4YHe KyJbTYPHI (IIPU TTOCTOSSHHOM ITpOTeKa-
HUU MUTATEJIbHBIX PACTBOPOB UEPeE3 COCYIBI C PACTEHUSIMHU CO CKOPOC-
ThIO OKOJIO 4 J1 B ICHbB).

IIporpamMMa HaOIIOOEHUN U aHAJIUTUYECKUX pabOT B BereTallMOH-
HBIX OIBbITAX OIMpPEAEseTCsl TeMOM, LIeJIbIO U 3aJ1adyaMiy UCCIeIOBaHUA.
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8.3.4. NTABOPATOPHbIE METO[bl UCCJIEQOBAHUI

JIabopaTopHbIe ONBITBI M MOJENIbHbIE SKCIEPHMEHTBI. DTO MCCIIeI0BA-
HUSI, OCYLIECTBIIsSIEMbIE B JIaOOPAaTOPHOI 0OCTAHOBKE C LIEJbIO M3YUEHUS
JIeCTBUS U B3aMMOIEUCTBUSI (DAKTOPOB BHELIHENW Cpelbl, ITOAOPOIUS
MOYB Y MUTAHUS PACTEHMI, YCTAHOBJICHUS HAIIPaBJICHHOCTH U CTEIIEHU
HX BIMSIHUSI HA M3ydaeMble arpoXUMUel 0ObEeKThl — MTOYBY, PACTEHMS U
yI00peHus, a TaKXKe MPOLIECChl B3aMMOCBSI3U MeXIy HUMM. Takue uc-
cJeI0BaHUS MPOBOAIT KaK B OOBIYHBIX JJAOOPATOPHBIX, TAK U MCKYCCT-
BEHHO PeryJrupyeMbIX YCIOBUSX TEMIIEpaTypHOTO peXuma, alspallvu,
OCBeILIeHUSI, YBIaXXHEHUsI — B TepMOCTaTax, O0OKCcaX, CBETOBbIX KOMHa-
Tax, KJIMMaTUYeCKUX KaMepax U (puToTpoHax. MeToaoM J1abopaTopHOTo
OIbITa M TOCTAHOBKOM MOJEIbHBIX Ja0OPATOPHBIX 3KCIIEPUMEHTOB yC-
TMEIIHO pa3pellaloT MHOTME He TOJIbKO TeOpeTUUeCcKre, HO U MpaKTUyec-
KHe BOMPOCHl arpoXUMUYECKOil HaykKu. Hampumep, MoaebHbIE SKCIle-
PUMEHTBI C MOYBEHHBIMU KOJIOHKAMU WCIHOJB3YIOT [JIsS BBISICHEHUS
TpaHchoOpMallMi, MUTPALlMM W PAaclpenesieHUs] B MOYBE MUTATEIbHBIX
BEILIECTB U PA3IMUHBIX TOKCUKAHTOB, & KOMIIOCTMPOBaHHE TTOYBHI B 3a-
JAHHBIX YCIOBUSIX TIPUMEHSIOT ISl OLICHKM WX MUTATEJIbHOIO peXkuMma,
oIpenesIeHUsT CofepsKaHUs TTOABMXKHBIX U YCBOSIEMBIX (DOPM BJIEMEHTOB
MMUTaHUsI, THTEHCUBHOCTH IIPOIIECCOB MUHEpAIM3allMi 1 UMMOOUIM3a-
LIMM a30Ta B [0YBE, HUTPU(PUKALMOHHON CITIOCOOHOCTU ITOYB.

AHajmTHYecKHe padoTbl. OHU ABIAIOTCS BasKHOM COCTaBHOI YaCThIO
BCeil MHOTOTpaHHON AeATEeIbHOCTU HAYYHBIX arPOXUMUUECKUX YUPEXK-
JEHU U arpoOXUMUUYECKON CIIyXKObl. ATpOXMMUKM MCIIOJb3YIOT BECH
apceHas MEeTOA0B aHATUTUYECKON XUMUM, (PU3UKO-XUMUYECKE U Du-
3MYECKME METOJbl aHajn3a, COBPEeMEHHbIE UHCTPYMEHTAJIbHbIE METO-
IIbI — OT KameJbHOIo BaprMaHTa KayeCTBEHHOIO aHaiau3a (Ipu pacTH-
TeJIbHOI JUarHOCTUKE, paclloO3HaBaHUM BUIOB U (popM yaoOpeHuil) 10
HOBEHIINX PEHTIeHOMIIOOPECIIEHTHOTO U HEWTPOHHO-aKTUBAIIMOH-
HOTO METOJOB 3MUCCHMOHHO-CIIEKTPAJIbHOTO aHanu3a. Llenu arpoxu-
MUYECKOI0 aHaju3a I0YB, pacTeHUN U yOOOpeHUll paccMaTpUBaIUCh
panee (ctp. 9). OcoOGeHHO IMPOKO B HAYYHBIX M HAYYHO-ITPOU3BOMI-
CTBEHHBIX TOAPA3AEICHUSX MPUMEHSIOT (POTOMETPHUIO, TTOTEHLIMOMET-
pUIO U CieKTpajbHble METOMBI aHaau3a (B TOM 4Hciie MH(MPAKPaCHYIO
CIEKTPOMETPHIO) U XpoMaTorpaduio.

Cucrema aHaJUTUYECKUX JJabopaTopuii ['ocynmapcTBeHHOI arpoxu-
MUWYECKOM CITY>KOBI BKIIOUaeT 0K0JIO 120 KOMIUIEKCHBIX JJab0paTopuid,
aHaAJIM3UPYIOLINX TTOYBY, arPOXUMUKATHI, CEILCKOXO3SIMCTBEHHYIO IMH-
IIEBYIO MPOIYKIIMIO, TIPOIOBOJILCTBEHHOE ChIPbE, BOALI BHYTPUXO3SA-
CTBEHHOTI'O MCIIOJIb30BaHUS (B TOM YUCJIE TMUTHEBYIO, CTOYHYIO, ITOJIH-
BHYIO BOAy BomoeMoB). Bce aHanuTuyeckue pabOThl BBINOJIHSIOT IO
CTaHIAPTHBIM METOIMKAM IO ITOCTOSIHHBIM OIepaTHBHBIM M CTaTHC-
TUYECKUM KOHTPOJIEM 3a KaueCTBOM aHaIu30B co ctopoHbl [IIMHAO,
KOTOpLI# akkpeauToBaH ['occrangapTom Poccum kak Opras 1o akkpe-
JUTAlUU aHAJTUTUYECKUX JJabopaTopuil (LIEHTPOB), KOTOPBIA MOATBEP-
XKIAeT TEeXHUUECKYI0 M KaIpOBYIO UX KOMIIETEHLIUIO B OMpeaesieHHON
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obnactu gesateabHocTU. Ilpu poBeaeHUM cepTU(DUKALIMOHHBIX UCCIIe-
JIOBaHUIA pa3pelieHo MPUMEHSITh TOJIbKO CTaHAApPTU3UPOBAHHbBIE METO-
nuku aHanu3oB ('OCTamu u OCTamu) uad METOAUMKHU, aTTECTOBAH-
Hble B Topsiake, ycTaHoBieHHoOM ['occranmaprom Poccuu. HTMHAO
pa3paborano 6osee 100 geiictByronnx 'OCToB no MeTognkaMm aHaIn-
30B MOYB U MMOYBOTPYHTOB, KOPMOB, KOMOMKOPMOB U1 KOMOMKOPMOBO-
IO ChIPbsl, OPraHUYECKHUX U MUHEPaJIbHBIX YI00pEeHU, CO3IaHbl U BHE-
IpeHbl B MPaKTUKYy paboThl JabopaTtopuii I'ocarpoxumciayK0Obl U Opy-
TMX aHAJIMTUYECKUX JlJabopaTopuii mogodHoro npoguis conee 140 Tu-
IIOB CTaHAAPTHBIX 00pa3lIOB, KOTOPbIE MPUMEHSIOT IPX BHEIITHEM M
BHYTPUJIA00pAaTOPHOM KOHTPOJIE 32 KAYECTBOM aHAJIUTUUYECKUX padoT,
aTTecTalluM CPEelCTB U3MEPEHNSI, METOAUK KOJMUYECTBEHHOIO aHaIun3a,
IIPY TIPOBEACHUM CIAMYUTETbHBIX UCTIBITAHUA.

ATpOXMMUYECKUE LIEHTPbl U CTAHLIMU OCHAILEHBI BHICOKOITPOU3BO-
JIUTEbHOU ammaparypoil AJis MOTOYHOIO OIpeaeSieHUs] KOHTPOJIUpye-
MBbIX MOKa3aTeJe Mpu arpoXMMUYECKOM M arpo3KOoJIOTMYeCKOM MOHU-
TOPUHTE 3eMeJib, OLICHKE KauecTBa U 6€30MacHOCTU paCTeHUEBOMYECKOM
nponykuuu. LIMHAO coBMmecTHO ¢ IpyrumMu creluaiu3upOBaHHBIMU
WHCTUTYTaMM U KOHCTPYKTOPCKHMMU OlOpo paspaboTaHa HoBasi Oojee
COBEpIIIEHHAs TEXHOJIOTMSI aHau3a MoYB, KOPMOB U APYTUMX OOBEKTOB,
KOTOPYIO TUIAHUPYIOT BHEIPUTH B arpoXMMHUYECKYI0 CIyxkO0y Poccum.
IlotouyHoe ompeneneHUe MOABMKHBIX (POPM IUTATEJIbHBIX BEIIECTB B
MmoyBe (a TakKe TSKeJbIX METAJUIOB M JPYTMX IoKaszaTeseil) BKIoYaeT
OJIHY PYYHYIO OIlEpalMIO MO YCTaHOBKe 10-MECTHOM TeXHOJIOTMYECKOM
KacceTbl U 3arpy3ky OyHKepa aBTOMaTMYEeCKUX BECOB IOYBEHHOI MpO-
0011 ¢ TOMOILBIO CMIeLUaIbHON MEPKHM, JajbHelllee B3BelIMBaHue, Te-
peHOC MPOOBI B eMKOCTb KacCeThl, JO3UPOBAHUE U BBEACHUE SKCTpareH-
Ta; epeMelleHne KacceThl aBTOMaTU3UpoBaHO. [TouBeHHbIE CyCIIEH3UU
MepeMelIMBaloTCsl TTPONeUIEpHbIMU MelllaIkaMu (Cpa3y B IBYX TEXHO-
JIOTMYECKUX KacceTax) JIM0O B Kavajakax (IUIsl JUTMTEIbHOTO — B TeUeHHUE
1 4 B3OanTHIBAHUSI OTHOBpeMeHHO 50 Kaccer).

Ilocnenyroiiee ocBeTAeHUE AKCTPAKTa IPOBOISIT LIEHTPUGYTUPOBa-
HHEM Ha BBICOKOOOOPOTHBIX LIEHTPU(PYTrax, B KOTOPhIe ITOMEIIAIOT Ye-
ThIpE MeKaaHbIe KaCCEThI JI0OOOT0 U3 YeThIpeX MPUMEHSIEMbIX HbIHE TH-
noB (3TO HUCKIIOYAET IJIUTENbHBIA mpoliecc (UIBTPOBAaHUS, OOIIMiA
LIMKJI LeHTpU(YTrupoBaHUs 3aHUMAaeT He 0ojiee 5 MuH). 3aTeM Hagoca-
JIOYHbBI OCBETJEHHBIN 3KCTPAKT MepeIMBalOT B aHATUTUUECKIE Kacce-
ThI ¢ MOMOIIBI0 10-KaHAJIBHOTO ITePUCTATLTIYECKOIO Hacoca. AHaIM-
TUYECKHEe KacCeThl MOCTYNalT Ha aBTOMAT Mojauyu npod 2—4-KaHallb-
HOTO MOTOYHOTO MHXEKTOPHOIO aHaJM3aTopa ¢ KOJOPUMETPUIECKUM
(mpu omnpeneneHun docdopa) UM MIAMEHHO-(POTOMETPUUYECKUM
OKOHUYaHMeM (B ciiydyae oIpeAeeHUs] Kalusl, KaJablius, MarHusl U Ha-
Tpus). B KauecTBe aHAIUTHMYECKOTO OKOHYAHUS MOXKHO MCITOJIb30BaTh
aTOMHO-a0COPOLIMOHHEBIE CIIEKTPO(POTOMETPHI WIM MOH-CEJIEKTUBHbBIE
HMOHOMEDHI ¢ JaTunKamu. CreKTpaJbHO-aHAIUTHYECKKUE TTPUOOPHI Ye-
pe3 unTepdeiic cBss3anbl ¢ DBM, KoTopask MpUHUMAET aHAJTUTUIECKYIO
vHdopMaLMIo, 00padaThIBaeT U BhIIAET pe3yJIbTaThl B TpeOyeMoit op-
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Me. Jlabopatopusi, oCHallleHHasi TaKUM OOOpYHOBaHMEM, MOXKET BbI-
NoyHATh aHanu3 10 TeIC. po0 B rom Ha OCHOBHBIC IOKAa3aTelIu IIPU
MoJTHOM 3arpyske Jradopatopum (500 ipod B cmeny npu 220 cMeHax B
roa). CozpaHHbli [IMHAO KOMIUIEKT MpUOOPOB 151 TIOTOYHOTO aHa-
JIM3a arpoOXUMMUYECKMX OOBEKTOB HOBOTO ITOKOJIEHMS yXe paboTaeT B
TI'ocynapcTBeHHOM LIEHTpE arpOXMMMYECKOM CIIy>KObI «BopoHeXCcKmii».

8.4. COCTOAHUE N PASBUTUE OMbITHOIO AEJIA
B POCCUM

l'eorpaduueckas ceTh MOJIEBbIX ONBITOB C YIOOPEHUSAMH W JIPYTHMH
cpeacTBamu xumu3amui. CosnaHa o uHuuuatuse . H. ITpsgHuniHu-
koBa B 1941 1. B ee coctaB Bxoauao 287 HaydyHbBIX yuypexXaeHUl (B TOM
yucie 17 Bcecoro3HbIX), 70 ceMbCKOXO3SMCTBEHHBIX By30B U 60see 100
PEeCITyOJTUKAHCKUX M OOJIJACTHBIX OITBITHBIX CTAHIINI, pacIIOOXEeHHBIX
B Pa3IMYHBIX ITOYBEHHO-KJIMMaTdeckux 3oHax owiBir. CCCP. Jlo pac-
maga Coro3a ['eoceTblo Mo HAayYHO-METOAUYECKHWM PYKOBOACTBOM
BUYA 6b1510 mpoBeaeHo cBbiiiie 20 ThIC. KPATKOCPOUYHBIX ONLITOB 1 700
MHOTOJIETHUX OITBITOB C YIOOPEHUSIMU TIPU BO3ACJIBIBAHUM Pa3TUIHbIX
MOJIEBBIX KYJBTYp, TPaB Ha JIyrax M IMacTOMINAax, MHOTOJIETHUX Hacax-
JIeHuii. Pe3yibTaTbl 3TUX OIBITOB MO3BOJWIM OOOCHOBaTb IIOTPeO-
HOCTb CEJIbCKOTO XO3SMCTBAa B MUHEPAIbHBIX YIOOPEHMIX U pa3pabo-
TaTh WX aCCOPTUMEHT, pacIpeneicHIe TPEeIITPUATHA 10 IPOU3BOACTBY
YIOOPEHUI W TTOCTaBKY MX CEIBCKOMY XO3SIMCTBY I10 IMPUPOTHO-3KO-
HOMMWYECKUM paiioHaM CTpaHBI, 30HATbHEBIE JO3BI U ONTUMAJIEHBIE CO-
OTHOIIICHHS BUIOB YIOOPEHWIA TTOl OCHOBHEIE CETbCKOXO03SICTBEHHEIC
KYJIBTYpBI, HanboJiee pallioHaTbHbIe CPOKU U CIIOCOOBI BHeceHus. [1o
MartepuagaM HCClefOBaHMI pa3pabaThlBaiM pEeKOMEHIALIMU T10 TIpH-
MEHEHMIO yIOoOpeHMuil, HOPMATUBBI 3aTpaT IUTATEJbHBIX BEIIECTB
yIOOpeHU Ha TOJY4YeHUE €AVHULIBI IIPUOAaBOK ypoxas, OINpPeNessIvn
MapaMeTphl IUIOAOPOAMS TIOYB U OLIEHUBAIU OajaHC 3JeMEHTOB IHUTa-
HUS B 3eMJICIEINN CTPAHBI.

B Hacrosmee BpeMst u3 500 JUTEIbHBIX OIBITOB, ITPOBOIVBIINX-
cs Ha Tepputopun Poccumn, coXpaHWIOCH JIMIThL OKOJIO TTOJOBUHBI
(266), B ToM umcie 22 OIbBITA JUTMTETLHOCTBIO CBBIIEe 50 set, 23
OIbITa MPOAOKUTENBbHOCTBIO 50—35 et u 90 onbiToB — 35—20 JeT.
Pacnanach ceTh MOJIEBBIX OMBITOB arpOXMMHWYCCKUX CTAHIIMM XUMMU-
YeCKOW TPOMBIIIJICHHOCTHA, OCYIISCTBISIBIIAS aTrpOXUMUICCKYIO
OLIEHKY HOBBIX CBIPhEBBIX NCTOYHUKOB 1 MCITBITAHNE HOBBIX BUIOB U
¢opM MUHepaTbHBIX YIOOpeHUIi. 3HAUMTEILHO COKpaTUiIach padboTa
M0 TMPOBEAEHUIO MAaCCOBBIX IIOJIEBBIX OIIBITOB arpoOXMMHUYECKOI
CIlyXX00ii cTpaHbI, KOTOpasl 3a 35 JeT CO BpeMeHU ee CO3JaHUs B
1964 r. nipoBena cBeiiie 60 THIC. ONBITOB C BEAYIIUMU KYJIbTypaMH
HEIOCPEACTBEHHO B IMPOM3BOJACTBEHHBIX YCIOBHUIX TOJBKO B Poc-
cuiickoit ®enepanuu. DenepanbHbIii 0aHK MaHHBIX, COOpPaAHHBIX
IIMHAO, BxatoyaeT pe3yJbTaThl 0osice 48 ThIC. MACCOBBIX ITOJIEBBIX
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OMBITOB arPOXMMUYECKOM CIYKOBI C YIOOPEHUSIMU, MEJTMOPAHTAMU U
JIPYTMMU CPeACTBaMU MOBBIIIEHUS TJI0J0POAMS MOYB U YPOXKaHHOCTHU
CeJIbCKOXO3SIMCTBEHHBIX KYAbTYp. ISl MOJydyeHUsI COMOCTaBUMBIX pe-
3yJIbTaTOB OMBITHYIO Pa0OTY B arpOXUMUYECKOM CITYk0€e OCYIIECTBISIOT
B cooTBeTcTBUM ¢ OCT 10 106—87<«I10eBBIC OIBITH ¢ YIOOPECHUSIMMN.
IMopsimok npoBeaeHus» U MeToaMUYeCKUMU peKOMEHIALUSIMU 110 TPO-
BEIEHUIO MOJIEBbIX ombITOB, ToaroroaeHHsiIMU LIMHAO B 1995T1. B
BTUX NOKYMEHTaxX OIpeleeHbl METOAMYECKHE TPeOOBaHMS MpU 3aK-
JIaIK€ W MPOBEACHUU T1OJEBBIX OMBITOB M BHIIIOJHEHUN 0053aTeIbHOM
MporpaMmbl HaOJIOAEHU U aHAIUTUYECKUX PabOT, perjaMeHTUpOBa-
Hbl HaO0Op U METOMbI JJAOOPATOPHBIX AHATU30B TOYB, MPUMEHSIEMBIX
ya100peHUIA U pacTeHUI Ha colepKaHWe MUTATEbHbIX BELIECTB U TOK-
CUKAHTOB, IIJI1 OLIEHKW MOTPEOUTENbCKUX CBOWMCTB MOJIydaeMOW Ipo-
IYKIAN.

MaccoBocTb, €AMHCTBO METOAMYECKUX TPeOOBaHWUU U MporpaMmm
KUCCJIENOBAHUI TTOJIEBBIX OINBITOB arpOXUMUUYECKON CIy>KObl U MaKCH-
MaJibHasl IPUBSI3Ka K MPOU3BOICTBEHHBIM YCIOBUSIM B Pa3IMYHBIX TH-
MUYHBIX MOYBEHHO-KJIMMATUYECKHUX PErMOHaX CTPaHbl ITO3BOJISIOT B
COYETaHUU C pe3yJibTaTaMU MePUOJUYECKOr0 arpOXMMHUUYECKOTO 00cIe-
JIOBaHMUS MOYB MOJIy4YaTh HaleXXHYI0 MH(popMaluio 00 3¢ (heKTUBHOCTUA
yIoOpeHUiA U U3MeHeHU! Iutogopoaus nous. Ilociae o6001IeHs 1 00-
pabOTKU ¢ MTOMOIIBI0O MATEMATUYECKUX METOI0B U DBM a1y nHbOopMa-
LIMIO MCIIOJB3YIOT ISl pa3pabOTKh HOPMAaTHMBOB, PEMVIAMEHTOB, arpo-
5KOJIOTMYECKUX TPEOOBAHUI 1 peKOMEHIAIMI 110 TPUMEHEHUIO YI00-
pEHUIA.

HecmoTpst Ha oyeBUAHBIC TPYIHOCTH COBPEMEHHOIO MEPEXOIHOTO
nepuoja JUisl HAyKU U CEJIbCKOTO XO3SICTBA, MO HAyYHO-METOANYEC-
KuM pykoBoacTBoM BUVYA nponokaeT pe3yibraTuBHO padoTaTh 'eo-
CeTh IMOJIEBBIX OMBITOB C yAOOPEHUSIMU ¢ yyacTheM Oojiee 90 HaydyHBIX
VUPEXKIECHUIA U €XEroJHo 006001IaloTCsd MaTepUaibl UX UCCIeI0BAHUI
MO0 aKTyaJIbHbIM TMpOoOJIeMaM arpoXruMHUM Ha BCEPOCCUMCKUX COBeElIa-
Husgx o srugoii PACXH. KpoMe Toro, 3akyianplBaloTCsl HOBBIE TI0OJIE-
BbI€ ONBITHI, MPETEPIEIN CYIIECTBEHHbIE U3MEHEHUSI CXEMBI U TIPO-
rpaMMBbl UCCJIEIOBAHUI Ha JUIMTEIbHBIX MOJEBBIX ONbITax ['eoceTu mas
KOMIIJIEKCHOTO peIIeHMS 3a1ay HE TOJIbKO arpOXMMUU, HO U 3eMJieie-
JIvs, CeJIeKUUU, MUKPOOMOJIOTMM, NPYTMX OTpacieil CeIbCKOXO3si-
CTBEHHON HAyKHU.

MHorue cralMoHapHbIe OIBITHI MPUOOPEIN OCOOYIO 1LIEHHOCTb B
KauyecTBe 3KCMIEPUMEHTAJIbHBIX arpo3KOJOTMYeCKUX IMOJMIOHOB, Ha
KOTOPBIX MCCIAEAYIOT HE TOJbKO TPaIMLMOHHBIE BOIPOCHI AEHCTBUS
yIoOpeHuid Ha ypoxkaili U ero KauyecTBO, ILUIOAOPOAME MOYB, HO U UX
BJIMSIHWE Ha arpo3KOCUCTEMY B liejioM. Ha 6aze mIuTeNbHbBIX MOJEBBIX
onbITOB ['eoceTn oCyllecTBISETCS arpOXMMUYECKUIA U arpo3KOJIOru-
YeCKUil MOHMTOPUHI BCeX OOBEKTOB OKpYyXalollleil cpelbl — IOYBHI,
pacTeHuii, BOAbl U aTMOCGhepbl. DTU ONBITHl SBJSIOTCS YHUKAIbHOMR
0azoll WISl 3KCIIEPUMMEHTAJIbHOIr0 OOOCHOBAHHUS arpo3KOJOTMYeCKUX
TpeOOBaHUI K KauyeCTBY UM NMPUMEHEHUIO Pa3IUYHBIX arpOXUMUYECKUX
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MpenapaToB, HOPMATUBOB MO COAEPKAHWIO TOKCUKAHTOB B OOBEKTaX
OKpYKalollel cpeabl, sl CO3IaHNs TMHAMUYECKUX MOoesie MpoayK-
LIMOHHBIX MPOLIECCOB U (OPMUPOBAHUS ypoxkKasi, a TaKxKe KOMILJIEKC-
HBIX MoJieJieli TIonopoaus mouB. PaspabaTeiBaeMbie Ha 0ase Mccaeno-
BaHMIT B MHOTO(PAKTOPHBIX OIMbITaX TMHAMWUECKUE MOAEIMN C UCITOJb-
3oBaHreM DBM mist 06paboTK1 00LIMPHOTO 6aHKa JAHHBIX U CUCTEM-
HOTO MOAX0Ja MO3BOJISIIOT OLIEHUTD BIMSIHUE OTACIbHBIX U KOMILIEKCa
arpoTeXHUYECKMX MPUEMOB M YPOBHSI MHTEHCU(DUKALIMU 3EMJIEAETUS
Ha YpOXaiHOCTb CEJbCKOXO3SIMCTBEHHBIX KYJbTYp, KAYECTBO MPOIYK-
LIV Y 9KOJIOTUYECKYIO OOCTaHOBKY.

DKoJIoru3alms 3eMJIeIoab30BaHNs B Poccun 1 opraHu3anys amgan-
TUBHO-JIaHAIIa)THOTrO 3eMJieens TPeOYIOT MOCTAaHOBKM MPUHIIMIIH -
aJIbHO HOBBIX 3amay. [TpenMeToM M3y4yeHUs JOJDKHBI CTaTh BCE OOBEK-
ThI JIAHAIIA(TOB — OT arpolieHO30B Ha OTIAEIbHBIX MOJISIX 10 KPYITHBIX
TePPUTOPUI, TIPEACTAaBICHHBIX TPUPOIHBIMU arpO3KOCHUCTEMaMHMU.

B cBa3u ¢ ycuiieHMeM BHUMaHMSI K 9KOJOTMYECKUM IpobiemMam
BO3HUKJIa HEOOXOAUMOCTb CO3IaHUs JaHAIIAa(MTHBIX arpo3KoJoruyec-
KUX TIOJIUTOHOB KaK HOBOI'O BUJA IOJIEBOTO IKCIIEPUMEHTA, MO3BOJIS-
IOIIEr0 OLIEHUTh MUTpaLUi0 OMO(MUILHBIX, TOKCUYHBIX W JPYTUX Be-
IIECTB C TMOBEPXHOCTHBIMM BOJAMHU, CMBIBOM IIOYBBI IO BJEMEHTaAM
JlaHamadTa, yCTOMUYMBOCTb U BIMSIHUE arpoOAKOCUCTEM Ha OKpYyXaro-
1LIIY10 MPUPOAHYIO CPEAY MPU PA3IMYHBIX YPOBHSIX UHTEHCU(DUKALIUN U
cUCTEMAaX 3eMJIeNIe/IUs, B TOM YMC/ie IPUMEHEHUS YI00pEeHW U MecTu-
uunoB. Tak, Ha [IOC BUYA B bapsionHo (MockoBckast 00J1.) co3gaH
arpo’KoJIOTUYECKUI MOJUTOH Ha TIoIaau 22 ra Co CKIOHOBBIMU 3€M-
MU (pa3Mep KaTeH 6—12 ra) ¢ JUIMTETBHBIM OITBITOM IT0 arpo3KoJIio-
TMYECKOM OLIEHKE YEThIPEeX CUCTEM yIOoOpeHMs: OMOJI0TUUECKO, opra-
HUYECKOW, MUHEPAJIbHON Y MHTETPUPOBAHHOM OPraHO-MUHEPAIIBLHOM.

OnbIT 3aJ10XKEH Ha CEBEPHOM CKJIOHE B IMOYBO3AIIMTHOM CEBOOOO-
poTe, MpUYEM Yy4acTOK BapuaHTa C KaXIOW CUCTEMOU ymoOpeHus
MPEeICTABISIET ECTECTBEHHBI BOIOCOOP, 000PYAO0BAaHHbBII aBTOMATU3M -
POBaHHBIMM CHUCTEMaMM JIsl yyeTa MOBEPXHOCTHOTO CTOKa BOABLI U
CMbIBa MOYBHBI, & BAOJb BCEH JUIMHBI CKJIOHA PACIOJOXEHBI CTOKOBBIE
iomaaky. Ha arponosiMrone u npuseraroiieit TeppuTOpruM pa3mele-
Hbl CKBaXXMHBI U151 HAOJIOJEHWI 32 TPYHTOBBIMU U HAIIOPHBIMU BOJA-
MM, YCTaHOBJIEHbI AATYMKHA KOHTPOJISI OCHOBHBIX arpomMeTreornapamMer-
pOB.

st HabaoaeHNs 3a BHYTPUIIOUBEHHOM U OOKOBOI MUTpalMeit Mu-
TaTeJbHBIX BEIECTB MOYBHI U yIOOpPEeHMIi, a Takke TOKCMKAHTOB Ha
BOJOCOOpaxX YCTAHOBJIEHBI JIM3UMETPHl CIELMAbHON KOHCTPYKIIMU
MPUMEHUTEJIbHO K CKJIOHOBBIM 3eMJIsIM. [0 3aKjajKu OIbITa U MOCje
KaxJ0Hi poTaluuu MITUIOJILHOTO CEBOOOOPOTA B TOUBEHHbBIX 00pa3liax,
oTOMpaeMbIX IO (PUKCUPOBAHHOM CETKE KBaapaTOB ILIOLIAAbIO
20 x 20 M, OIpeaesIIOT arpOXUMMUYECKHe TTI0KA3aTeIn, COIepKaHUe TS -
XKEJIbIX METAJUIOB, OCTaTKU MECTULIMAOB U IPYIrMX TOKCUKAHTOB. Bemyt
YYeT U aHAJIU3 XMMUYECKOTO COCTaBa aTMOC(EPHBIX 0CaAKOB, CTOUHBIX
U JIM3UMeTpUUecKux Boa. Habionator 3a AMHAMUKOM MPOAYKIIMOHHO-
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ro Ipoliecca BO3ACIBIBAEMBIX KYJAbTYP, YYUTHIBAIOT YPOXKail M ero Ka-
YeCTBO, OMNpPEAesIOT BBIHOC MUTATEJbHBIX BelllecTB pacTeHusiMu. Ilo-
JIydeHHbIe JaHHbIE TTOABEPraloT MaTeMaTUYeCKO 00paboTKe METOI0M
T'eocTaTcTUKM, MO3BOJISIIOIIMM OLIEHUTH MPOCTPAHCTBEHHYIO Bapua-
OeIbHOCTh M3y4YaeMbIX IapaMeTpoOB Ha TEPPUTOPUU IIOJUTOHA, BbISI-
BUTb MPUYUHHBIC CBSI3U BapbUPOBaHUS OT MPUPOAHBIX U arpOreHHBIX
¢akTopoB, oXapaKTepru30BaTh TOYHOCTh U3MEPEHUI U JOCTOBEPHOCTh
BBISIBJICHHBIX PA3IMIUii B ypOXKasaX U aHAUTUTUUYECKUX TaHHBIX.

ITonoGHEBIE TOJIUTOHEI JIAHAIIA(PTHOIO arpo3K0JOrM4eCcKOro MOHM-
TOPUHTa M CTallMOHApHbIe MHOTO(MAKTOPHBIE OIBITHI HAa CKJIOHOBBIX
3eMJisix pa3BepHyThl B OITX «HoBocenbckoe» BUYA B Kanyxkckoit 00-
nactu u LenTpanbHo-YepHo3eMHOM (puiirane 3TOro MHCTUTYTA, B y4-
x03¢ MCXA «MuxaiinoBckoe» B MOCKOBCKOI 00JIaCTU U B psiAie Apy-
TUX HaydyHBIX yUpexXAeHUI CTpaHbl. B HUX uccaeayloT BAUSHUE MPU-
POMHBIX U aHTPOMOTEHHBIX (DAKTOPOB Ha MPOAYKTUBHOCTH arpoleHO-
30B, OaJlaHC XMMMYECKHMX 3JIEMEHTOB W COCTOSIHME arpodKOCHCTEM B
YCJIOBUSIX JJaHAIIA(THOTO 3eMyieeus.

Ha coBpeMeHHOM 3Tarne I'eoceThblo MOJIEBBIX OMBITOB U MaCCOBBIMU
MPOU3BOACTBEHHBIMU TMOJIEBBIMU ONBITAMU ["'0carpoXuMcityK0bl pelia-
J0TCS TaKKe 3a7auyld HaydHOro 00OCHOBAaHMSI HOBBIX TEPENOBBIX Majlo-
3aTPaTHBIX U DKOJOTUYECKU 0€30IMaCHBIX TEXHOJIOTUM 1 X aganTaluu
K Pa3IUYHBIM YPOBHIM MHTCHCU(MUKAIIUM 3eMJIEAEINs C yUeTOM BO3-
MOXKHOTO pPeCypCHOTo obecrieueHus.

PesynbraThel ucciaenoBaHuii B I'eoceT MoJIeBBIX OIMBITOB B COYeTa-
HUM C MaTepuajaMu arpOXMMUUYECKOTO 00CIeI0BaHUS TTOYB, MOJIEBbIX
OITLITOB Y HAOMIOAEHUI LIEHTPOB U CTAHLIMI arpOXMMUYECKON CITy>KObI
Ha perepHbIX yJacTKax CJy>XaT BaXXHbIMU UCTOUHMKAMY KOMILJIEKCHOM
arpo3KoJIoTUYeCKOoi MH(pOopMaluu, 3HaYeHUe KOTOPOH M ILIEHHOCTH
MOCTOSIHHO BO3PAaCTaloT.

JleMoHCTpanMoHHbIEe OMbITBI. [TPOBOASITCS arpoOXMMUYECKON CITyXK-
0oii U hopMHUpyeMOl B CTpaHe C ydyacTMeM Hay4YHBIX YUPEXKICHUIA U
By30B MH(}popMaLIMOHHO-KOHCYNbTaTUBHOM ciayxk60it (MKC) B mensx
pacmpocTpaHeHUsI CPeaU CEIbCKUX TOBAPOIIPOMU3BOAUTENICH 1 BHEIPE-
HUS pa3HOOOpa3HbIX MHHOBAIIMI U HAYYHBIX pa3paboTOK B IMPOU3BOI-
cTBo. B KadecTBe mpumepa IMpUBEAEM AEMOHCTPALlMOHHBIE OITBITHI
MUKC ImutpoBcKoro paitoHa MocKoBcKoI ob1actu (co3gaHHoi Moc-
KOBCKOI CeJIbCKOXO3sIMcTBeHHOUM akagemueidr uM. K. A. TumupsizeBa
COBMECTHO C aJMWHHUCTpallMeil pailoHa U MHBECTOpaMU), B KOTOPBIX
U3y4aroT NMEePCHEeKTUBHbBIE COPTA U TUOPUABI Pa3IUYHBIX KYJIbTYp, B TOM
yucie KapTodeisi, KyKypy3bl Ha CUJIOC, O3UMOI MIIEHUIIbI, KAITyCThI 1
JIPYTUX OBOIIHBIX, & TAKXKE HOBbIE TEXHOJIOTUU U MPUEMBbI UX BO3EbI-
BaHUSsI, BKJIIOYasl TIpUMEHEHNE YIO00OpEeHUI 1 TTeCTULIMIOB.

DTH ONBITHI OPTraHU3YIOT CHAaYala B KPYIMHBIX aKIIMOHEPHBIX OOIIe-
CTBax, a 3aTeM B (hepMepcKUX xo3sgiicTBax. Ha 6aze meMoHCTpauoH-
HBIX ONBITOB yueHbie MCXA MpoBOIST CEMUHAPhl U ABAXKIbl 3a Bere-
TalIMOHHBIN CE30H — IOJIEBbIe THU (B CepelrHe JeTa ¢ OCMOTPOM CO-
CTOSIHUSI TIOCEBOB Ha OIBbITAaX M Tepeld YOOpKOoi ypoxkas ISl JeMOHCT-

371



	s1-18
	s39-62
	s75-93
	s117-145
	s172-188
	s224-250
	s277-299
	s330-353
	s375-391
	s416-446
	s486-520

