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KHPHUI (JIokTOpaHK quccepTanusacd AaHHOTALMACH)

Juccepranusi MaB3yCHHHMHI 10/13apOJIMrd Ba 3apyparv. byryHru kysHna
IOyHENA SKOJIOTHK cO) MaxCysaoT €TUIUTHPHIL Ba TYHNPOK YHYMIOPIUIMHU OIIMPHIL,
YHUHT CyB-(D)M3MKaBUI Ba arpOKUMEBUI XOCCAJIApUHHA MAKOYJUIAIITUPUII MaKCaanaa
KUIUIOK XY>KaIUIW SKUHJIApUHHU O3MKJIAHTUPHUIIJIA MUHEpall YFuTiap OuiaH Oupra
OpraHvK YFUTJIap KeHr KyjulaHuiaaau. OpraHuk YFuTiaap TypoK TapKUOMHU T'yMycC Ba
OOIlIKa 3apyp O3MKa dJE€MEHTIapu OWIaH OOWUTAIN, YHU TOHAAOPIUTMHU OIIUPALIH,
aTpo(-MyXUTHHUHT 3apaplIaHUIINHA KaMaWTHpaay MUpOoBapAna SKUHIApAaH I0KOpU
Ba cr(aTI XOCUJT OJIUII UMKOHUATHHH OLIHPA/IH.

Pecny0nukaMu3 maxTauniauruja CYHrd Huiapaa Typid MaKIgard OpraHuk
VFUTIIApHU MUHEpal VFUTiIap OwiadH Oupraivkaa KYJUTAIIHUHT  MakOyll
MyZAaTiapu Ba  yCyJUIapy, OpraHO-MHUHEpaJd  KOMIIOCTIApAaH  Fy3aHH
O3UKJIaHTUPHUII OyilM4a KEHI KaMpOBJIM 4YOpa-TaAOHpiap amalra OLIMPHIMOKJIA.
MuHTakaMU3HUHT 0Y3, KyM-caxpo, OY3-KYHFUp, TaKup Ba OOIIKa TYMpOKJIapHia
OpraHuK YFUTJIApPHU KYJUIAll HATH)KACHJA NAXTaJaH FOKOPH Ba camapalid XOCHJI
OJIUII UMKOHUSATH sipaTunanu. [laxTaunmnukaa OMp TOHHA T'YHTHU Ky3TH LIYJArOp
OuslaH KyJulall HaTwkacuga rekrapuaad 1,0 neHTHepraya Kylmmm4a maxta XOCHI
OJIMILTA SPULIMIMOK/IA.

Typau maknjgard OpraHuk YFUTIAp Ba OPraHO-MHUHEpal KOMIIOCTIApHU
KyJjgam, TynpoK TapKUOMJaru TryMmMyC Ba O3HMKa JJIEMEHTIAPU  MUKIOPUHU
omupud, azor, (ochop Ba KATMIHHUHT XapakaTyaH IIAKIUIApU JUHAMMKACH,
VCUMJIMKHUHT O3MKa 3JIEMEHTIApUHU Y3JIalITHUPUINU, Fy3a XOCHUIM Ba cudaTura
MKOOUI TabCUp XamJla KEMMHIW TabCUPUHU KypcaTaau. TaaKUKOTIAPUMUZHUHT
tabkuammuya, Kusuikym ¢dochoputiapuiu ryHr OWIaH KOMIIOCT KHJIMIL,
opraHo-MuHepan YrurnapHuar (OMY) MUKpOGHONOTHK XKapadHIapy Ba GHOJIOTUK
(daonmuru xamaa TynpoKHM r'yMyc Xamaa OollKa 03UKa 3JEMEHTIapU MUKIOPUHU
oounuTUO sxXmunaiau. BUoryMyCHUHT TympoOK arpoKMMEBHI XoccamapH, YCUMIIUK
OpraHjJapuJard O3WKa 3JIEMEHTVIApM MHUKIOPHU Ba YJIApHHU Y3JIalITHPUIMILINATA
TABCUPUHMU aHUKJALI, IIYHUHIIEK, KOPAaMOJ I'YHTM Ba MappaHaa KUHUHU JapaxT
Oapriapu OujaH Typiau HucOaTiapia apajamTupuOd,  KOMIIOCT Tai€piain Ba
aManuéTaa KyJulaml TEXHOJOTHSJIAPUHU TAKOMIULIIAIITHPUII OVHWYa WIMHIA-
TaIKUKOTIap J1013ap0 Basuda xucodaaHa u.

V36exucron Pecny6iukacu Ilpesupentununr 2014 jiun 14 maproaru
[IK-2151-con «2014 #unaa KUNUIOK XY>KaJurura MHUHEpaJl YFUTIAp eTKa3uo
OepUIlIHM TabMHHJIAII Yopa-TaAOupiapu TYFpucuaarun» kKapopu Ba Basupmnap
Maxxamacuauar 2001 #un 16 maiinaru 219-con «Kusunkym ¢ocdoputiapunu
y3namrrupuny, 2004 iun 23 nosiopaaru 551-con «Kusunkym dochoputinapunu
KYJUIalll caMapaJopJIMIMHU OIIMPHUII Yopa-TaAOupiaapyu TYFpUCHIA»TU Kapopiiapu
xamaa Maskyp ¢aonusTra TETUILIM OOoIlIKa MebEPUN-XYKYKHH XyXKaTiaapaa
OenruiaHraH BaswQalapHU amaira OIIUpHINTra Yoy IuccepTanus TaaKUKOTH
MyailsiH Japakajga Xu3mMaT KAJaau.

TaankuKOTHUHr pecny0auka (aH Ba TEXHOJOTHSUIADHM PHBOKJIA-
HUIIMHHUHT ACOCHI YCTYBOP MyHAJMILIAPUTa OOFIMKIMIUA. Ma3Kkyp TaaKUKOT
pecrnyOnrka GaH Ba TEXHOJOTHsUIAp PUBOAIIAHUIIMHUHT V. « KHIUIOK Xy»)anury,
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OMOTEXHOJIOTHSI, 3KOJOTHS Ba arpo-Mmyxutr myxodaszacw» yCTyBOp HYHAIHII
noupacua Oaxkapuiras.

Juccepranust MaB3ycu Oyiin4a XOPHMKMA WIMHA-TAAKUKOT/IAP HIAPXH.
Fy3anu opranuk Ba oOpraHo-mMuHepaia VFUTIap OuilaH  O3UKJIAHTUPHUII
caMapaJIopJIird Ba YJapHU KYJUlall TEXHOJOTHSJIAPUHU TaKOMUJUIAIITHPUINTa
UYHAITUPWITaH WIMUN U3JIAHUIUIAP KAXOHHUHT €TaKyd WIMHI Mapkasjapu Ba
OJIMii TABINM Myaccacaapy, xymiagan, “United States Department of Agriculture
(USDA), Food and Agriculture Organization of the United Nations (FAO),
Institute of Cotton Research (ICR, CAAS), Chinese Academy of Agricultural
Sciences (Xwuroit), Indian Central Institute for Cotton Research, Indian
Agricultural Research Institute (Xunaucron), Australian Cotton Research Institute
(ABctpanus), J.H.IlpsHumHukoB Homuaaru ByTyHpoccusi arpoKuME WIMUM-
TaIKUKOT UHCTUTYTU (Poccust), TynmpoKIIyHOCIUK Ba arpOKUME MIMUM-TAAKUKOT
nacTuTyTH (Y36eKHCcTOH)Ia 0nb GOPUIMOK/IA.

Opranuk yFuTaapHU KyJUIAIIHUHT NIaXTa XOCHIHA Ba TYIPOK YHYMIOPJIUTUTa
TAbCUPUHHU AHUKJIAITA OUJI KaXOHJa OO OOpUiTaH TAIKUKOTIAp HATHXKAacHJa
KaTop, KymiaJaH, KyWHJard WIMHUHA  HAaTWKaJlap  OJMHTaH:  Fy3aHU
O3UKJIAHTUPHIIJIa MUHEpan VYrutiap OuigaH Oupra OpraHuk VrUTIAp, SIbHU
KOMITOCTJIapAiaH (oianaHuIln HaTHKAacula IOKOPH Ba cudaTiIM NaxTa XOCHUIIU
omumrad spunmirad (Institute of Cotton Research (ICR, CAAS), Chinese
Academy of Agricultural Sciences); OHorymyc VFUTHHM KYJUIAIIHUHT (U3HK
XyCcycusiTaapu Ba OHMOJOTUK (aoyuMru Xamjaa »HKOJOTMK TO3a MaxCyJoT
etumiTupuiaary  camapagopiauru anukiaanran (United States Department of
Agriculture); opranuk Ba oOpraHa-MuHEpal VYFUTJIApPHHA YCHUMIIMK TOMOHHIAH
Va3namtupuauin ko3 UIEeHTH Ba TYNpOK TApKUOUIArd T'yMYCHUHT Y3TapuIlld
nuHamukacu anukianrad (Indian Central Institute for Cotton Research, Indian
Agricultural Research Institute); KuIUIOK Xy’Kanuk SKUHIApUIA OPraHUK Ba
OpraHo-MHUHEpas VFUTIAPHU KYJUIAITHUHT MakOyJl MebEPHU Ba MyIIaTIapy UIILIA0
gyukunrad (Australian Cotton Research Institute); Tynpok yHYMIOpJIUTHHU
CaKJIalll, SIXIIWJIAII Ba MyHTa3aM OLIMPUIIAA TypJu AKIIaru OpraHuK YFUTIApHU
kyutam texHonorusicu takommmnamtupuirad (Cotton Research and Application
Center, J[.H.IIpsshummaukoB HomMugaru byTyHpoccusi arpokumé MiaMUNA-TaAKUKOT
UHCTUTYTH).

byryaru kyHga ayHéna Typiu IIAKJIJard OpPraHUK Ba OpraHO-MHUHEpal
VruTnapaan — govpanuaumn  Oyinya  KyWMugard — yCTyBOp — HYHanmumuiapia
TaIKUKOTIAp oau0O OOpPHIMOKAA: Fy3aJa TypJiu IIAKIJArd OpraHuK Ba OpraHo-
MUHEpal YFUTIapHU KYJUianl, OMOTYMYCHHM ajJoXuJa Ba MUHEpasl YFuTiap OujiaH

Ouprajukaa  KyJjaml — camMapaJoOpJIMTMHU  aHMKJIALI, OpraHO-MHHEPAI
KOMIIOCTJIApHU Tarl€pianl Ba KyJUlall TEXHOJOTHSUIAPUHN TAKOMUJIIAIITUPHIL.
MyaMMOHMHI YPraHWIraHJIUuK Aapakacu. PecryOnmkamus

MMaXTAYWJINTUAA OPraHWK YFUTIApAaH TYHTHM KyJulall MEbEP Ba MYJJIATIAPH,
Typau HuUcOaTnapaa Tal€piaaHTaH KOMIIOCTIAp, TYpJiW IIAKJIJIAard OPTaHuK

! http://www.usda.gov/; http://www.fao.org/home/en/; http://www.caas.cn/en/; http://www.cicr.org.in/
http://www.icar.org.in; http://www.iari.res.in/; http://www.dpi.nsw.gov.au
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Vrutnapuu kymtam Oopacuga D.A.Cxpsoun, W.I1.Mamuenkon, ['.A.Jlroxes,
K.M.Po3ukos, M.2.2monoB, C.P.CanruHoB, K.M.Mup3axkanos, B.Y.Epmatos,
N.H.Huszamues, T.IL.IIupaxynoB, [.C.CarrapoB, @.XommumoB, A.Dpraiies,
b.X.TunnadekoB, M.M.Tamky3ueB, H.M.HU6parumor, II.XanmukynoB Ba
OolIKanap TOMOHUJAH KEHI KaMPOBJIM MJIMUN-TAIKUKOTIIAp OJUO OOpHIITaH.

Kunuiok Xykanuru >SKUHIApW, XymiaJaH fFy3a Ba Fy3a MaXMyuJaru
SKMHJIADHU OpraHuK Mojjaajap OujlaH O3UKJIAHTUPHUI, Xap XWJI OpraHuk
KOJJIMKJIApHU Ba TYpJIM OFUPIMK HHUcOaTiapia OOIIKa KOMIOHEHTIAap OmiaH
Oupraqukaa KOMIIOCT Tal€piall, yJTapHU axaMUsTH, TYNPOK YHYMJIODPJUTH Ba
SKMHJIAD  XOCWJAOPJMIMHM  OLIMPHILJArd  camapacu Oyin4ya  XOpWXKUU
tagkukotunnapaan Dai X. (AKHI), Liu E., Vo M. H. (Xwuroii), Arthur, E.-W.
(ABctpanus), Brar B.S., Jiwan S. (Xunnucton), Malik M.A., Ali, A. (Ilokucton),
Demelash N. (A¢dpuka) xkabu osumiap TOMOHUAAH WIMHA H3JaHULLIAP OJHO
Oopwiran Ba Oy Oopajia I0KOpY HaTHXKajapra dpUIIIITaH.

Jlexun, OyryHru KyHAa JyHEAA SHTM XOJaTIard OpTraHuK YFUTIIAP,
o6uorymyc, Kopamon ryuru, Kusmikym ¢ochoputinapu, mappanaa Kuit Ba gapaxt
OaprilapvHUHT apajammMaiapujiad Typiau HUcOaTiapaa KOMIIOCT Taiépiamn Ba
yllapHU Fy3a/a KYJUIAIIHUHT caMapaJopiiurd Oopacuja TaJAKUKOTIap eTapiinya
YpraHuiMara.

Juccepranuss MaB3YCMHMHI JHCCepTANUS Oakapuwiran WJIMMU-
TAAKUKOT MYaCCACACHMHUHI W/JIMHI-TAAKMKOT MILIApU OWJIAH OOFIMKJIMIH.
Hucceprauust TaakukoTu IlaxTa cenekuuscu, YpPyFUMIWMTH Ba ETUIITHPHUIIL
arpOTEeXHOJIOTUSJIApH  WJIMHN-TAIKUKOT WHCTUTYTH WIMHUU-TAIKUKOT WIILIApU
pexacunnnr: 11-11.1.35 «V36ekncTon Pecny6IMKaCHHHHT TYpIH TYIPOK-HKJIAM
mapouTiaapua TYNPOK YHYMIOPJIWIMHHU Cakjall Ba ONIMPHII Xamjaa Fy3a Ba
M3JI01I SKUHJIApAAaH FOKOPU XOCUJI OJIMII YYYH MUHEpal YFUTIApHU, HOAaHbaHABUI
arpopynanapuu, Maxawid gocdoputiap acocuaa Ta€piaHraH opraHo-MablaH
KOMITOCTJIApHU KYJUIAIAa ASKOJOTHK 3apapcu3, MyalsiH MebEpIapuHHU UILIA0
yukdin Ba Takomwmiamrupum (2003-2005 iit.); KXA-7-015 «Tynpokuu
OpraHuk Mojaja OwjaH OOMUTHINIA SHTM TypJard camMapajld OpraHO-MablaH
KOMIIOCTJIADHU Xap XWJ XaWJI0B KaTJiamJIapuJard caMapaJopiIMTUHU YpraHUIID)
(2009-2011 #iii.) MaB3ymaru aMaiuii JJoiuxanap qoupacua OakapuiraH.

TaakKMKOTHUHT MakKcaagu OVy3 TymNpoKJIap MHHTAaKaCH MaXTadyuJIUTHIA
TYHOPOK YHYMIOPJIUTHHU CaKJIOBUM Ba Fy3a XOCWIIOPJIUIMHHU OIIUPYBUM SIHTU
MIaKJIIard Typau opraHuk VrutiapHu, Kusuikym dochoputiapu acocugaru
OpraHo-MHHEpaj KOMIOCTIApHU Xamja OMOTYMYCHUM MHHEpan VFUTIap OujiaH
Oupranvkia KYJUIAIIHUHT palydOHa] TEXHOJOTHSICHHU TaKOMWLIAIITUPHUIIAAH
nuodopar.

Taakukor Bazudanapu:

OpraHUK YFUTIAp XAKXMHHM OLIMPUII YOpAJTApPUHU H3JallAa TYpJId XU
OpraHuK KOJJIMKJIADHU Ba MUHEpAT YFUTIAPHU apajaliTUpUO SHTH IIaKJaard
OpraHO-MHHEPaJ KOMIIOCTIIAp Ta€pant TeXHOJIOTHICUHYU UILIA0 YAKHIII;

TypJid IIAKIJArd OpPraHuK VFUTIap Ba OpPraHO-MUHEpal KOMIOCTIIAPHU
KYJUTAIHAHT TYMPOK YHYMJIOPJIUTH, TapKUOWIAard TyMyC Ba O3WKa AJIEMEHTIApU



XapakaTyaH MHIAKJUITAPUHUHT MUKIOpPHU, Fy3aHH a3oT, (ocdop, kamuit (NPK)uu
Y3IalTUPHUIIY, TaXTa XOCUIIM Ba ToJia cudaTura TabCUPUHU aHUKJIAIIL

OpraHo-MHHEpaja KOMIIOCTJIApHU (KOpamoJl TYHTH, OT TYHTH, THUIPOJIU3
JUTHUHM, IaXap YMKUHAWIApU Ba MappaHaa KWM) MUHEpall YFuTiap OuiaH
Oupraivkaard TYMpoKIaru rymyc xamjaa a3oT, ochop Ba KaTUHHUHT XapakaTyaH
akJjlapy JUHAMHUKACH, YCUMJIIMKHUHT O3MKa DSJIEMEHTJIAPUHM Y3JIAIITUPHUIIN,
naxTa XOCHJIU, cu(daTura TabCUpyU Ba KEMHHIU TAbCUPUHU aHUKJIAILL

Kusunkym ¢ochoputinapuan ryHr OwiaH KOMIIOCT Tai€praii, OpraHo-
muHepan Yyrutaapeuar (OMY) MHKpOOGHONOTHK JkapadHIapH Ba OHOJOTHK
daomuru xamja TYNPOKHU TyMyc Ba OOIIKa O3MKa AJIEMEHTIapyu MHUKJIOpUra
TabCUPUHU OaX0Jall;

KOpaMmoJI TYHIM Ba MappaHaa KWAWHU JapaxT Oapriapu OujaH apajamTupuo
Typiu HucOaTiapa OpraHo-MUHEpall KOMIOCTJIAp Tauépiaml Ba amManueéTnaa
KyJUlall TEXHOJOTUSUIAPUHY TAKOMUJUIAIITHPUILL,

TYIPOKHUHI arpOKMMEBHI XOcCcajlapy, YCHUMIIMK OpraHjapuaard O3HMKa
AJIEMEHTJIApM MUKIOPU Ba yIAPHU Y3MAIITUPWIMAIINTA OUOTYMYC TabCUPUHU
AHUKJIAILL,

UIUIa0 YMKApUINTra TypJd MAKIJArd OpraHuk Vrutiaap, ryHr, Kuzuinkym
dochoputnapu,  mapaxt Oapriapu acocuja Tal€piaHTaH KOMIIOCTJIAp Ba
OMOTyMyCHM F¥y3ajla KYJUIAIIHUHT MakOyJdl MebEp Ba MyAJaTiapyuHU UILIa0
YUKHUIII.

TagKuKOTHUHT 00beKTH cudaTria CyFOPUIAJNTaH TUIIUK OV3 TynpoKiap
Ba VTIOKU-OY3 TYNpOKJap, Fy3a, OpPraHvK, MHHEpaJ Ba OpPraHo-MHUHEpa
yruTnapaas (OMY) doiiranmras.

TagKUKOTHUHT NpeAMeTH OpPraHWK, OpraHo-MUHEpal (KOMIIOCTIap) Ba
MUHEpand  VFUTIAPHU  TYNPOKHUHI  arpoOKUMEBMA  Ba  MHUKPOOMOJIOTHK
XYCYCHUSITIApH, O3UKa TAPKUOU, FYy3aHU YCHUIITH, PUBOKIIAHUIIIN, XOCHJIJOPJIUTH Ba
yHU cudaTu XUCOOJIaHAH.

Taakukor ycymaapu. HWMivmuit-tagkukoTnapna pgama, jgadoparopus
Taxpubanapu, TympoK Ba VYCUMIIMK HaMyHaJapUHH OJUII Ba  arpOKUMEBUH,
MUKPOOHMOJIOTUK TaXJIWUIapu, (GEHOJIOTUK Ky3aTyBlap YMyMUN KaOysi KUJIWHTaH
yCIIyOui KyJutaHMajap acocuja YTKa3uiraH. Veumnuk Ba TYIIPOK HAMYyHaJIapUHU
omuIl Ba Taxawuiapu «MeToapl arpoXMMHYECKHX, arpou3UYecKux U
MUKpPOOHOJIOTUYECKUX HCCJIEIOBAHUM B TIOJMBHBIX XJIOTIKOBBIX pailoHax» Ba
«MeToapl arpOXMMHYECKMX aHalIu30B IMo4YB M pacteHud Cpennen Aszunm»
yciyouaa, nana Taxpudanapuja OJMHIaH HAaTWKAJaApHUHT BapUALMOH-CTATUCTUK
taxyiumu 3ca b.A.JlocniexoB yciaybOura acocan MareMatuk Ba SAS nactypu
acocupa taiépnanran (SAS Institute, 2008) ycnyOnapu O6yinda XxucoOaaHIu.

TaagKMKOTHUHT WIMMI SHTWINTH Kyiuaaruiaapaad noopar:

TUNIAK OY3 TyNpoKJap O03UKa TapTHOJIapH, maxTa XOCWIHM Ba cudaTH, Fy3a
NPK y3mamtupuimm Ba XOCUil yayH capdiIaHUIINra Typiy MakiapIard OpraHuk
VFUTIApHU KYJJiam MebEP Ba MyAJAaTiapy TabCUPU MHTEHCUB HABOATIIa0 SKHIL
TU3UMHU IIAPOUTH/IA AHUKJIAHTaH;



TYNPOKHUHT O03uKa TapTubu Ba ycumnukinapHu NPKuu y3namrupunim,
OpraHWK MacCaHHU TYIUIAaHWUIIM Ba MaxTa XOCWIMIAa OPraHO-MHUHEPANl YFUTIAPHU
(xomMmocTNIap) TabCUPH Ba KEMMHTU TabCUPJApH aHUKJIAHTaH;

BEPMUKYJIbTYpa YCyJHMJIa KOpPaMOJ TYHTUJAH OJMHTaH OHOryMYCHU
TYHIPOKIAru ryMmyc, 03MKa 3JEMEHTIIApUHUHT YMYMUN Ba XapakaTyaH IIaKUIapy
XaMJa YCUMIIMK Y3JIaIITUPUIUMIINTA TACUPU aHUKJIAHTaH;

kaM TabMuHJIaHTaH Kusuiakym ¢ocdoputinapunan (ymymuit docdop 12-
14%) Tapkubuga tyHr Ba Qochopurnapuu maxdyn HucOatu 80:20 Oynran
opraHo-MuHepai yruriaapau (OMY) TaliépIialn TeXHOIOTHACH UIIIA0 YNKUITaH;

TUMUK Oy3 Ba VYTIOKU-0y3 TympoKjgap  IIapOUTHAA KOMIIOCTIAPHHU
TYNPOKHUHT MHUKpPOOHOJIOTMK Ba arpoKUMEBHMM XyCycHsITIapura, fys3a Ycull,
PUBOXKIIAHUILIN, XOCWIIOPJIUIY Ba MaxTa CH(pATUIra TAbCUPU AHHUKJIAHTaH;

KOpaMoJ  TYHTM, TappaHja KWilu Ba  japaxT  OapriapuHUHT
apayialmMaiapuiad TypJid HucOaTiapaa KOMIIOCT Tau€piail TeXHOJOTUICH UIILTIa0
YUKWITaH .

TaaKUKOTHHHT aMaJIMii HATHXKACH KyHHIaruiapaaH uoopar:

OpraHuK YFuTiIap TAKUYWJIUTMHM KamMaTuUpuil OyinWya SHIU pecypcliiap
AHUKJIaHAW Ba TYPJIM IIAKJUIAPJAryd OPraHUuK YFUTJIAPHHU KYy3TH LIIyATOpAa KYJUIall
sHT camapanu ycyn 0YmmuO, OyHaa NoysoP175Kis Kr/ra xynnmanwnran BapuaHTra
HucOaTaH (TabCHpW Ba KEWHMHIM TabCHUpHUAA) Y4 HWIAAa YpTaya HaxTta XOCHIH
kymmmuaiapu: 401/ra 1maxap YMKHHIWIapuaad -2,3 u/ra, 40 1/ra rynraan -2,1
1/ra Ba 60 T/ra ruapo3nmu JurHuHaad 0,5 1y/ra, MIyarop OCTUra COJMHTaH UKKU
Munra HucOarad sca, 401/ra maxap yukuHAWIapuaax -3,7 i/ra, 40 1/ra ryHraay -
3,5 w/ra Ba 60 T/ra rugpo3nu AMrHUHAaH 1,9 1/raHu Talikuil 3Tray;

KOpaMoJI TYHTMHM TUAPo3u JurduH (1:2 HucOaTaa), maxap YUKAHIAIAPU
Ba ruJpo3nu JurHuH (1:2 Hucbataa) Ba nmappanaa Kuin+iauraus (1:2,5 aucdbarna)
JaH TaWépiiaHraH KomIocTiaapaad 4-5 ol moOaiHMAa ImTabeiapja 3WWIaHTaH,
ycta 10-15 cm Tynpok OujlaH HamIIaHTaH XOJiJja CaKJIaHUO, KeMMHYAIUK Ky3Td
myaropaa 30-40 T/ra mebEpnapaa KyUlaHUTaHAa TYNPOKHH arpou3uK Ba
arpoOKUMEBUHN XyCYCHUSTIIAPH SIXITUJIAHUIIN Ba TaxTa Xocuiu 1,5-3,6 1/ra opTuiiu
AHUKJIaHTaH;

Kusunkym dochoputnapu (ymymuii pochop 12-14%) tapkubuma ryHr Ba
docdopurnapau HucOatu 80:20 Gynran oprano-muHepan yrutnapuu (OMY) nan
Taliépiianran komrnoctiap 4-5 ol MmoOaliHuaa mrademnapaa 3u4ianrad, yctu 10-
15 cM Tynpok OuJiaH HamJIaHTaH XOJiJa CakJIaHuO, KeMuH4danuk N,goKigo Kr/ra
donuna OMYVY rutn Tapkubumarn xapakardan pocdop xucodunan pocdop (150
kr/ra P,0s5) Mesépu 1mryaropaa KyimaHuiarasnga naxrta xocuiu 3,0-4,0 1/ra opTuiiu
Xxama Toja cugaTi SXIUIAHUIIUTA SPUIIUIITaH;

ouorymycHuHr rexkrapura 10 Ba 15 ToHHa MebEpu anoxuaa €K MUHEpA
Vrutnap (NisoP100K7s Ba NygoPi150Ki09 Kr/ra) Omman Oupranukna KyjulaHUJTaHa
TYIPOK Ba YCHMIIMKHHMHI arpOKMMEBUM XyCYCHUSTIApUIa TabCUPU Ba CYHITH
TahCUPH AHWKJIAHTaH Ba Oy TeKTapuaad 2-3 1/ra KymuM4a naxTa XOCHINA OJIUIITHA
TabMUHJIAN TN,

KOpamMoJl TYHTH, TMappaHia KWWK Ba [mapaxT OaprilappyHd Maccacura
Hucbaran nutpokanbuuiipochar (HKDY) Jrutunm apanamrupu® KOMIOCT
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Taii€pnam TexHojorusicu umad yukunarad. [lappanga xuitu+napaxt Oapriapu
(1:3 Hucbatna)+1,5% HKO®Y apanammvanapugan TanépiaHraH KOMIIOCT
mrademiapaa 3uwianuO, yctu 10-15 cM Tynmpox Ounan koriaHuO, 4-5 o#
cakjadrad, yHuHr 10 1/ra mewn€pu myaropra coauHuO® 30 cM YyKypJIMKIa
xaunanca, wmuHepan VYrumiaap (ormma (NygoP140Kigo Kr/ra) kommocTiapHH
TabCUPHUIAH XOCUIAOPAUKHUA 3,0 1/Ta oMM Ba Toja CUGATUHU SXIIUIAHUIIN
AHUKJIAHTaH.

TagKuKoT HATHKAJTAPUHUHT UITOHYJIMJINTHA. TaJKUKOT HATHKAJTAPUHUHT
nana Ba jaOopartopusi ycy/utapuaaH ¢oiinagaHrad xojja BapHAIlMOH-CTaTHCTUK
WIUIOBIAH YTKAa3WITaHJIWTM XaMmJa OJIMHTaH Ha3apuid HaTWXalapHU aMaJlkil
MabIyMOTIap/a TACAUKJIAHTAHIUTH,Ta)KpUOaiap HaTHKajJapu MUUIMKA Ba 4YeT 31
TaJKUKOTIApH Owian TaKKOCJIaHTaHJINTH, TYTUIAHTaH MabJIyMOTJIAp
MyTaxaccuciiap TOMOHHJAH  TacAukiaad  OaxoJIaHTaHJIUTH Ba  TaJAKUKOT
HATWOKAJIAPUHU UNUIA0 YUKApUINra, MHUHEpaJl Ba OPraHUK YFUTJIApHU KYyJUTalll
coxacujarn WIMUHA MIOUIApJA KEHI JKOPUM  KWJIMHTAHJIUTH, TaJKUKOT
HaTWXanapuHUHr PecrnyOnuka Ba Xajakapo WIMUN KOH(pEpeHIUsUIapJa KUJIMHTaH
MyXOKaMaJlap HaTWKaJapHUHT UIIOHWIWJIMTUHA aCOCTaNIu.

TaagKUKOT HATHKAJAPUHMHI WIMHMHA Ba aMaJinil axaMMATH. TaJIKUKOT
HATWKaJIAPUHUHT WIMHM aXaMUATH Fy3a7a TypJid IIAKIJard OpraHuK Ba OpraHMK-
MUHEpal VFUTIApHU KYJUlall MebEP Ba MyJjariiapu, MHUHepan Yrutiap (ponuma
TypAd TYNPOK-UKJIMM  IIAPOMTIAPUHUA  XHUCOOra OJraH  XojjJa  TYHPOK
VHYMJIOPJIMTUHU Cakjall Ba OIIMPUIIHUHT WJIMUNA aCOCJIAHTaHJIUTH OuiaH
M30XJIaHA/IH.

TaaKUKOT HATHXKAJAPUHUHT aMaluil axaMusiTh peciyOJivKa MaxTauuiIuruaa
OpraHuK Ba OpraHO-MUHEpald VFUTJIApHU (KOMIIOCTJIAp) TYpJH OpTraHHK
YUKUHIUIap, pocoputiap, AapaxT OapriapuHU KOpamoJl TYHTH apajaimmanapu
acocuja Tai€pianl Ba aMaaueéTAa KyJlanl TEXHOJIOTUSTIaPUHU TaKOMUJUIAIITHPHUIILL
TaJKUKOT HATHKATAPUHUHT aMaIui aXaMUSTUHH OeTHIanIu.

TagKuKOT HATHKAJAPHUHT KOPUHA KMJIMHUIIU. TYIIPOK YHYMIOPJIUTY Ba
Fy3a XOCWIJIOPJIUTMHU OIIMPHIILIA OPraHUK Ba OPraHO-MHUHEPAN YFUTJIAPHU
KYyJUlalll ~ TeXHOJIOTMSICMHM — TaKOMWJUIAIITUPUI  OYiinua onub  Oopuiraxn
TaJKUKOTIIAp aCOCUJa:

dbepmep XY KaJIMKIapura KyJulaHMa cudaruaa «DKUHJIapHU
O3UKJIaHTUPHIIJIa MHHEpall Ba MaxaJUIMi  yrutinapaan Qoiinananum Oyiinya
TaBcHsnapy Wiuiab uukuiran (Y36exucron PecryGmukacn Kumimox Ba cyB
xyxkamuru Bazupiauruaoudr 28.10.2016 #., 01/20-3458-coH MabiyMOTHOMACH).
Tynpox yHYMIOPJIWUTMHM THUKIAIIJAa MHUHEpaJl YFUTIAPHUHT CcaMapajopJiir,
KUIUIOK XY>KQJIMK SKUHIJIAPU XOCWIJOPJIUTHHHU OIIMPUIL, aWHUKCA, MAaxCyJIOT
cu(daTUHU AXUIWIANAA OPTaHUK YFUTIAPHUHT aXaMUSITH, YIApHU CaKJIAlll, TYTIIall
Ba Fy3aja KyJuiam Oyinya caMapalii HaTwKanapra SpHUILniTraH;

OpraHUK Ba OpPraHO-MHUHEpAJ VFUTIAPHU KYJUIlall TEXHOJIOTHSICH Oyinda
TYIJIaHTaH UIMHI-TagKUKOT HaTkanapu 2012-2015 innnapaa Kopakannoructon
PecriyOnukacu Ba Gapua BHIOSTIAp MaxTaymwivK (epmep XyxKaluKiapuaa skaMu
22820 rekrtap fy3a MailnoHuga sxkopuil stwirad. (Kumuiok Ba cyB XyxKanuru

[

BasupymuruHuHr  28.10.2016 #1., 01/20-3457-con MabaymoTHOMacu). byH#a,
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OpraHMK Ba OpraHO-MHUHEpas] YFUTIAPHU Fys3ara KyJulall HaTHKacuaa MHUHEPAII
yruiap 20-25 dousra Texxanud, reKTapuaH 3-5 [eHTHep KYIIuMya MaxTa X0CHIH
OJIMHTaH, KYCakJIapHU OouMiuIIu 4-6 KyHra Tesjairad, OUpUHYU TEPUM CAIMOFHU
6-8 ¢owusra omran Ba UKTHCOAUN camapanopiauk rekrapura 138,4-287,8 MuHr
CYMHU TallIKWJ 3TTaH.

TaakukoT HATH:KAJAPUHUHI anpobamusicu. Jlana Ttaxpubanapu xap
pinmn Y3KXUMUM Ba TICYEAUTH TOMOHMIAH Ty3WIraH Maxcyc ampoOarius
KOMHCCHSICH TOMOHHMIAH MXKOOUI OaxoiaHraH, XUCOOOTIap MHCTUTYTHUHT MIMUI
Ba ycnyOui KeHramiapujaa Myxokama KHIMHTaH. JluccepTamusi HITHHUHT acCOCU
HaTIKallapy  pecnyOsiuka  XamJa Xaldkapo  MHUKECAAru  WIMHUN-aMalluid
koH(pepennusmapaa: Tympoxkmrynociap Ba Arpokumérapiap I, IV , V kypynroiin
Mabpy3anapu Ba Te3uciapu (Tomkent, 2000; 2005; 2010); «AKTyajabHbIE
npo0semMbl XuMu4yeckon nepepadoTku dochoputoB LlenTpanbHbix KbI3bLIKYMOBY
(Tamkent, 2006); Ep pecypcnapumgan camapanu (oigaaHuil MyamMMOJIapu:
TAUTAU-unmuii-amanuii koHdpepenus marepuawiapu (Tomkent, 2007); «Ep
pecypcnapuian camapain GoialaHuIl, TYIIPOK YHYMJIOPJIMITUHU CakJall, KaiTa
TUKJIAII Ba OIIMPHUIN Wyutapu» Map3ywaaru  PecnyOnuka wiMuii-amannii
amkymMaH Mabpy3anapu Tymiamu (Tomkent, 2012); 47-if MexmayHapOIHOM
Hay4yHOW KOH(EPEHUUU MOJOJBIX YYEHBIX, CHELHATUCTOB-alrPOXUMUKOB U
9KOJIOTOB «ITepcrieKTUBBI IPUMEHEHUS CPEIICTB XUMU3aUN B
pecypcocbeperatomux arporexHoiorusx» (Mocksa, 2013); «Kunuiok xyxamuru
SKMHJIAPU CEJIEKIUSCM Ba YPYFUMWIIMTH COXACMHUHI XO3UPrd XOJaTd Ba
PUBOXIIAHMIL ~ MCTUKOOJIapw»  MaB3yujard  PecnyOnuka — wiMuii-amanuii
koHpepenrmsicuna (Tomkent, 2015); Marepuansl MexXIyHApOAHOH HAy4HO-
IIPAKTUYECKON NurepHeT-koHpepeHIH «CoBpEeMEHHOE JKOJIOTUYECKOE
COCTOSIHUE TPHUPOAHON Cpellbl U HAYUHO-NPAKTUUECKUE ACTIEKTHI PALMOHAIBLHOTO
pUPOIOTIOB30BaHus» (Actpaxanb, 2016 ) Mabpy3anap KAIHHTaH.

TaakuMKOT HATHKAJAPUMHMHI IbJOH KMJIMHMIIM. [{uccepranus mMaB3ycu
6yiinua xaMu 45 Ta WIMHI Makojda 9ON OJTHJITAaH, IIyJlapAaH, Y30eKHCTOH
PecniyOnukacu Onuil atTecTanus KOMUCCUSICMHUHT JOKTOPJMK JUCCepTalusiapu
acoCUi WIMHM HaTH KaJapUHU YOIl 3THIL TaBCUS dTUJITaH WIMHUHN Hampiapaa 16 ta
MakoJja, xymianaad, 13 tacu pecnyOnuka Ba 3 TacH XOpWKHUH KypHaJUIapa Hallp
STUIITaH.

JluccepTaMSIHUHT XaKMU Ba TY3WJMM. J[uccepranus TapkuOu KUPUIII,
ontuta 000, Xyrnoca, doimananunran agabuérnap pyixatu Ba wiIOBajap/aH
noopar. Juccepramusauar Xxaxmu 200 O€THH TAIIKWI STTaH.
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JJACCEPTAIIUSIHUHI ACOCUM MASMYHH

Kupum kucMmuga YTKa3wirad TaaKUKOTIApHUHT J0J3apOuTy Ba 3apypaTH
acocnaHrad. TaIKMKOTHUHT MaKcau, Bazudanapy xamaa 0ObeKT Ba IpeaIMETIIapH
TaBcH(IaHraH,  Y30ekucToH  Pecny6nmkack  (aH  Ba  TEXHOJOTHACH
TapaKKUETUHUHT YCTYBOp HYHAIWIIUIAPUTa MOCIUTH KYpCAaTHITaH, TAAKUKOTHHHT
WIMHA SHTWJIMTH Ba aMajuil HaTwkamapu Oa€H KWIMHTAH, OJIMHTaH
MabJIyMOTJIAPHUHT Ha3apuii Ba aMaiuii axaMusATH o4yuO OepwiraH, TaTKUKOT
HATIDKAJIapUHUA aManuérra >KOpUH KHWIWII, Hallp OJTWITaH Makojaizap Ba
TAUCCEePTALMSHUHT TY3WIUIIH OYinya MabIyMOTIap KEATUPUITaH.

JIvccepTalsIHUHT «Y30eKHCTOH NMAXTAYMJINTAAA OPTaHHK Ba OPraHo-
MHUHEpaJ VFUTJIApHHM KY/JIall X0JaTH Ba MyamMMmoJiapu»  1e0 HOMJIAHTaH
OupuHuM 000M1a MaB3y Oyitmda oaud OOpWITraH TAIKUKOT SKYHJIApH, XOPHKHUI Ba
Maxajuui agabuétnap Taxmwin Oatadcun €putwirad. IlyHMHTEK, TaaKUKOT
MakcaJl Ba BazudanapuaaH Keaud YMKuO, OpraHuK Ba OpraHo-MUHEpas YFUTIApHU
KUIIJIOK XY’>KaJIMTH SKHUHIJIApH, KoJlaBepca Fy3ajard caMapajopiuru Oyiinua
YTKa3wiraH TaJAKUKOTIap lo3acujaH aaaduili  MabiIyMOTiap KEJITUPHUIITaH.

Anabuétnap MmapXWHUHT XyJoca KUCMHUJA KHCKa Xojaa Oy MyaMMOHHU
YpraHuIIHU JaBOM DJTTUPHUII JIOBUMIIUTH Ba OPraHUK Xamjla OpraHo-MUHEpal
VFUTIAPHUHT TypJAapyuHU  TNaXTauyWiIMKAa KYJUlall — TEeXHOJOTUSUIApUHU

TAaKOMUJUTAIITUPHUII OYiida WIMUN U3JaHUIUIApHU OJU0 Oopuill 3apypiauru 6acH
ATUJITaH.

Huccepranussiuar  «TagAKMKOT  IapOUT/IapH, O00beKTJapH  Ba
ycayoaapu» €0 HOMJIAHTaH MKKMHYM Oo0Maa TaaKUKOTIap YTKa3WJIraH
KOWHUHT TYNPOK-UKJIUM IIApPOUTIAPU Ba TAAKUKOT YTKa3UIl YCIyOiapu
kentupwirad. ['eomopdonoruk xuxatugan Ttaxpuba mananapu (IICYEAUTHU
OxxkoBok TV, coOuk VsHI/ITI/I) Yotkon TornapuHUHr KOp>KOH TOF TH3UMMHTa
KUPYBYH KaHYyOUU-FapO TOFOJIAM KUCMHUTa Kouamrad. TONIKEHT BUJIOATUHUHT
tynporu (OkkoBOK TY) ackupaH CyFOpuIMO KEJIMHAIWTaH, MEXaHUK TapKuOu
ypraua-KymoK Ba 0-160 cm 1 katinamaa 0,01 MM 3apaganapHuHT MUKI0pH (HU3UK
noit) 37,27-43,43% Hu Tamkua Kuiiaay. Tynporu TUIUK OV3, S’bHU CU30T CyBJIapu
catxu 9ykyp (18-20 M) >xoimamran 0ynu0, EpPHUHT HUIIAOIUTUATA OOFJIMK XOJIIa
TypAu Japaxaja 3uwiamrad. Maskyp TYHOpoK TapkuOuaa kapOoHATIapHU
MUKJIOPH F0KOopU OYnrannuru cababmau Oy epilapHUHT TYIIPOK MyXHUTH HEHTpasiaH
(pH=7,0-7,2) nbopar 3KaHJIUI¥ XaKuaa MabIyMOTIap KEATUPUIITAH.

OKKOBOK arpOMETEOCTAHIUACUHUHT KevuHru 10 Huin maBoMuaa €3aaru
XABOHMHT ypTaya xapoparu +25,2 0C, kumiga +0,3 °C Tamxun Kuiarad. Kumiga sHr
mact kypcarknd -20 °C, é3qa sur roxopucu +41,1 °C man nGopar 6yiran. Mun
JAaBOMUJIaTY WIMK Xapopat KyHjapu 216 KkyH gaBoMm 3Taau. baxopru coByK KyH 28
MapTra, Ky3aarucu sca 29 okts6pra TYFpu Kenaau. EFun-counH mMukmopu ypraya
400-500 mMHU Tamkua Kuiaau. TakpuOamapHy OONUIANIIAH OJJAWH THIHK 0Y3
Tynpokiap mapoutuaa xaiuaoB (0-30 cm) Ba octku (30-50 cm) Katnamiapaa rymyc
Mukaopu moc pasuiiaa 1,151-0,818%, Ba 1,032-0,612% uu; ymymuii azor 0,137-
0,072% Ba 0,090-0,064%; ymymwuii docdop 0,217-0,142% Ba 0,163-0,120%;
kamuii aca 1,96-1,70% Ba 1,70-1,45%; wutpatiu azor 18,7-6,20 Ba 14,4-5,40
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Mr/Kr; Xapakardan ¢ocdop 50,4-27,0 Ba 28,5-21,8 MI/KT; anmMammHyBYH KaJlui
382-208 Ba 326-184 mr/kr Hu Tamkuia Kuirad. Tynpokauar 0-30 cMm Katiamaaru
HUTpATIM a30T KypcaTkuwiapu OViimya Kam, XapakatdaHn ¢ochop Ba
aJMalllMHYBYM Kalui OWIIaH 3ca ypra Aapa)kaja TabMUHIIAHTaH.

[ICYEAUTUHunr Camapkann UIMUNA Taxpuba CTaHLIMICH TYIPOKJIapu
YTIOKu-0y3 Oynub, MEXaHWK TapKUOM YyprTadya KyMOK, CHU30T CyBiIapu 5-6 M
YyKypIAUKIa YKOWJIAIITaH, nanania Fy3a CTUIITUPHUIITaH. HarGer
arpOMETEOCTAHIUACUHUHT MabIyMoTiaapura kypa, 2003-2005 iuuiapu XaBOHUHT
yprada xapopatu 15,7-15,1 °C wu, érmu-counmn muxmopu 405,3-435,7 MM Hy,
HIOHB OMHMIa XaBo Xapoparu 23,3-25,8 0C, wonna - 25,7-27,1 °C HU, aBTyCT/Ia 3ca
- 23,8-25,2°C By Tamkn1 KumnG, FY3aHH YCHIL, PHBOKIAHHIIN, XOCH TYILIALIH,
yMyMaH XOCWJIIOPJIUTUTa HKOOUI TabCUp KypcaTraH.

Taxpubanu Oonutamiian aBBayi YTIOKU-0Y3 TynpokHUHT XaiaoB (0-30 cm)
Ba octku (30-50 cM) kaTimamuiiapuga TymMyc MUKAOpH Moc paBumiga 1,120 Ba
0,810% opanuruna, ymymuii azor 0,096 Ba 0,087% ,dpocdop 0,150 Ba 0,110%
kammit 1,90 Ba 1,50% xamma mutpatiu a3oT 14,3 Ba 10,0 Mr/kram, XxapakaTdaH
docdop (0-30 cm na) 22,4 mr/kr, anmamuayBun kanui (0-30 cm ga) 200 mr/kr HU
TalIKui 3TraH, TynpokHUHT 0-30cM KaTiiaMu 3ca O3uKa Mojjanap OujaH Kam
TabMUHJIAHTaH.

bapua  ky3aryBmap, XucoO-kutobimap  «MeToauKka  TOJIEBBIX U
BETCTAllMOHHBIX ONBITOB ¢ xjomdaTHUKOM» (CorwosHMXI,1981) Ba «Jlana
TaxkpubanapuHy yTkasum yeayonapuy» (Y3ITATH, 2007) acocuna onmb GOpHITaH.
Tynpok Ba yCMMIMK HAMyHAJIapUHU OJIMILI, arpOKUMEBHAN TaxXJIWJUIAPHU YTKA3UII
«Metoapl  arpOXMMHMYECKHX,  arpo@U3WYecCKUX H  MHUKPOOHMOIOTHYECKUX
MCCJIEIOBAHUM B MOJMBHBIX XJIOMKOBBIX paiioHax» Ba «MeTo/bl arpoXUMHYECKHX
aHanu3oB MmoyB M pacreHud CpegHed A3sum», TYDPOKHHHI XaKM Maccacu
H.A.Kaunnckuii yeny6una (rpumuaap xaxmu 500 cv®) «MeTombl arpodusHaecKix
uccnenoBanuity CorosHUXUW, 1973 nHommm kuToOmapna ©O6a€H  KWJIMHTaH
yciyonapaa yTKa3uiras.

HucceprauussHuHr « TUNHK 0Y3 TYNmpoOKJap MAPOUTHAA TYPJIM OPraHMK
VFMTJIap Ba  OpPraHo-MHHepaJ  apajaliMAJapHU  Fy3aJa  KyJulall
MYJIATJIAPUHUHT cAMapagopaurm» aed HoMmJIaHTaH yduHud 0o0uma TomkeHT
BUJIOSITHHUHT THOUK OY3 TYNPOKIapy MIAPOWTHNA YTKA3WIraH JiabopaTopus
Taxkpubacuga TypJid IIAKJIJAard OPraHuK YFUTIApPHU TYNPOKIA MMapyalaHMIL
Japakacl Ba Jaja Taxpubacuaa Typiau TypJard OpraHuk YFUTIAp KYyJUlall
MEBEPHU, MYAJIATH, YCYJUIAPUHU MHHEpan VFuTiap OujaH Oupra MUUIATUIIHUHT
TYNPOK Ba YCUMIMKJIAp O3WMKA YHCYpPJApUHMHI MHUKJIOpJIapura xamja IaxTa
xocusmra Tabcupu ~ 0aéH  kuiuHrad. Jlabopatopus — TaxkpuOanapUHHUHT
HaTwxkanapura kypa (2015), opraHuk Y¥ut TypJapyuHUHT TYIPOKAAry napyajlaHuIl
JapaKaCUHU KyWHIard TapTuO/1a >KOMIAMTHPHUIIT MYMKHH: IIaXap YUKUHIATIApH >
TYHT > TUAPOJIM3IIH JTUTHUH.

Jana Taxxpubacuna (1985-1987) rymycHuHr HUCOAaTaH I0OKOPH MUKIOpIapu
TYNPOKHM XalJOB Ba XalJoOB OCTKH KaTiamiapuaa (tabcupupa 1,136% Ba
0,721%,cyurru  tabcupuga 1,140 Ba 0,726%) tyur 40 T1/ra menépu Ky3ru
myaropaa Kyanwiranaa, 1985 vinmau 6axopura nucbaran 0,016% Ba 0,020% ra
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OpraHMK VFUTIAp KyJUIAHWJIMAaraHra HuUcOaTaH TabCHp HHIUIapura MyTaHOCUO
paBuiaa 0,022% Ba 0,028% ra oprrannuru anukianrad. lllyaunrnek, 40 1/ra
maxap YUKUHAWIApU KYJUITAaHWITaHJa IOKOpUJArd KYpcaTKuwiap MyTaHOCHO
paBumiga 0,013 Ba 0,016%; 0,025 Ba 0,030% Hu Tamkun Kwirad. Tynpokaaru
HUTPATIIM a30THU tokopu Mukaopiapu 0-30 Ba 30-50 cMm kamiamiapaa OopraHuk
VFUTIIAp KYJUIAaHWITaHaa Ky3aTwino, OyHaa 40 T/ra TyHT TabCHUpUIA HHUTpAT
MukKaopu 6,4 Ba 5,3 Mr/krra, cyHrru tabcupuga 5,1 Ba 4,3 Mr/kr ra, maxap
YUKWHIWJIApUHA Tabcupuaa 6,4 Ba 5,6 Mr/kr, cyHTH Tabcupuma sca 5,3 Ba 4,5
MI/KT Ta opTraH (1-pacm).

10

5
0 I

0-30 30-50 50-70 70-100 0-30 30-50 50-70 70-100 0-30 30-50 50-70 70-100

N

MI/KT
W

(S}

1985 1986 1987
Tynpox KarnaMmimapu, cM
I'y3a Bereranmsicn oxupuaa

W |gap M 2pap 3ap M4pap M 5pap 6Bap M 7pap M 8pap MO9pap M |0Bap

1-pacm. Opranuk YFUTJIApPHUHT HIAKJIAPHU, KY/JAlI MebEép Ba MyAIaT/IapHHH Ba
OpraHo-MHHepaJs apajammMasapra 00rJIuK X0/11a TYNPOKIArd HUTPATIIH a30T
AUHAMHUKACH.

[yHunTrAek, Tympok TapkuOuma xapakatdaH ¢ocdhop tynpokHu 0-30cm
KaTmamuga tokopu Mukgopu (51,3 mr/kr Ba 40,2 mr/kr; 51,0 mr/kr Ba 42,1
MI/Kr) MuHepan YrutinapHu Mebeépu opTtuO (NosoP175Kizs kr/ra) 40 T/ra ryHT Ba
401/ra maxap YUKUHAWIAPUHU TabCUPU Ba CYHITH TabCUPHU KYy3TH MIyAropaa
KYJUTaHWITaHaa OYIu.

Opranuk Yrutinap MUHEpal VFUTIAp OwiaH Oupraivkaa KyJUIaHWJITaHIa
Hazopartra (NjsoP175K125 kr/ra) HUcOaTaH maxTa XOCWIM OPTTaHJINTYA aHUKJIAHTaH.
Hazopar Bapuantuna y4 Wuija mnaxrta Xocwid yprada 28,9 1/ranu, 2-innga sca
27,5 u/ra HU Tamkua Kwirad. OpraHuk YFUTJIAPHUHT IOKOPUPOK caMapajopiiuru
TYHT Ba IIaxap YMKWHIWIAPUHU Ky3Td IIyATOpAa KYJUIaHWITaHAa aHUKJIaHUO,
naxra xocwi myranocu0 paBumiga 31,0 Ba 31,2 1/raHu TalmIkuil KWITaH X0JiJa
KYIIMMYa XOCUJIM 3ca yd hunaa 2,1 Ba 2,3 u/ra, ukku iunaa aca 3,5 Ba 3,7 1/ra ra
TEHT OYIIIH.

Huccepranmssauar  «TypJau opraHo-MuHepaJ yrurjap (KoMIocrtJap),
yJapHU TAPKUOM, TYNIPOK Ba FY3a XOCUIJIOPJIUTUTa TAHLCUPU» 10 HOMJIAHTAH
TypTuHUM OoOmaa yura sadoparopusi-falia MIAPOUTIAPUIA  YTKA3HITaH
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TaxkpuOanapia TypJaM IIAKIAArd OPraHUK VFUTIAp Ba TyHrHW; Kusnikym
dochoputiapy Ba TYHI; TYHT Ba mappaHaa Kuhutaapaxt Oapriaapu+1,5%
Hutpokanpimiihochar (HKDY) mypakkad YruT apananimMaiapuHUHT TapKUOUIaru
03UKa YHCYpJIapU MUKIOPH, arpOKUMEBUN XYCYCHUSITIIApUHU Y3rapuiiu; 4 Ta nana
Taxkpubanapuia 3ca aHa LIy TYpJId OpraHo-MuHepasl (KOMIOCT) YFUTIApPHUHT
TYNPOKHH arpoOKUMEBUN XyCYCHUATIApU Ba FY3aHUHT O3UMKA YHCYpJIapUHU
Y3IaITUPUIITN Ba XOCUIIOPJIMIUTA TAbCUPY aHUKJIAHTaH.

buprnun nabopaTopus—aana TaxxpuOacuma OpraHO-MUHEpaT KOMIIOCTIIAp
TYpT o#f wMmoOaiiHuma mTabemnapaa suwianran xonatna [ICYEAUTHauAT
BETeTAllMOH MaijgoHYacuaa cakigadradn (15 wioHman-15 HosOprauga). Jlama
TaXpubamapy yd TaKpopJaHUIIIA YTKazuiauO, KoMmocTiapHu NogoP140Kigo Kr/Ta
dboHua Kyiad, TynpoKIard 03UKa YHCYpJIApUHU MUKIOPU Ba YCUMIIMKIAPHUHT
V3MalTUPUITUIIUTA TabCUPU aHUKIaHTaH. Munepan Yrutinap NopgoP140Kigokr/ra
MebEpiiapu Kyiutanwiranga tTynpokau 0-30 Ba 30-50 cm nu kaTiamuiapaa rymyc
MuKAopu MyTtaHocu6 pawuiia 0,959% Ba 0,720% HHM TalIKWI KWJITaHH XOJIaa
rymycHUHr Hucb6atan toxopu (1,210 Ba 0,842%) muxmopu 12,5 1/ra (mappanna
KUUU+TUapo3au aurauH, 1:2,5 Hucbatma ) €ku 45 T1/ra (maxap 4YUKAHIWATIAPU
+runposnu aurauH, 1:2,0 HUcOaTna) kymwranwiaranaa 3ca 1,230 Ba 0,850% Hu
TaIIKWI 3THO, JacTiadbku xonatuaad HucObaran 0,296-0,316 Ba 0,230-0,238% ra
OpPTraHJINTY aHUKJIAHTaH.

Fy3anu 2-3 yun 6apriu naBpuaa (Hazopat Bapuantuaa ) Tynpokauar 0-100
CM JIM KaTjiamMJard HUTPATIUW a30T MHUKIOpU 6,4 MI/KTHU, OpraHO-MHUHEpa
KOMITOCTJIap KYJUIaHWITaH BapuaHtiapaa sca 6,6-8,1 Mr/krau, moHanamzga Oy
KypcaTkauiap HazopaT Bapuantugad 0,2-3,1 wmr/kr, rymnampa 1,1-4,6 mr/kr Ba
numuiga 0,7-2,0 Mr/kr ra rokopu 0ynu0, Hazopataa sca 11,1; 13,4; Ba 1,9 Mr/kr
HU TAIIKWI KWiIrad. TaxxpuOaHUHT UKKUHYM HWuaa (KOMIOCTIapHU 1-Hui cyHru
TabCUPHJIA ) HA30paT BapHaHTHra HucOaTaH OMp MeTpAard Tynpok Katiamuaa N-
NO; mukgopu rokopuaa Owngupu® VTWiIraH fy3a YCUI JaBpHUia MyTaHOCHO
paBumiaa 1,2-5,0; 0,8-4.4 Ba 0,8-2,7 mr/kr optud, Hazopatma 11,2;14,34 Ba 5.4
MT/KT HY TAIlIKWJI KUJITaH.

TaxkpuOaHuHr y4YMHUM WwMaa (KOMIIOCTIAPHU WKKUHYM WU CYHTH
TAbCUPHIA) FOKOPUIATH KypCaTWITaH FY3aHW PUBOXIJIAHWIN JaBpjapura
MyTaHocHO paBuIlja HazopaT BapuaHTura amucbaran 0,9-2,8; 0,7-3,0 Ba 1,3-3,4
MI/KITa tokopu OynraH. Kymnanunaran opraHo-MuHepana KOMIIOCTIIAp, Ky3Td
myaropaa Kyyuianuwirad (ocdop Ba Kaiuii XaMm Fy3a aman JaBpUiard azoTiu
VFUTIIap OuiaH OMprajvkaa COJMHraHa YCUMIUKHU YCHII, PUBOXKJIAHUIIHU, SIHHU
XOCWJI DJIEMCHTJIAPUHU MIAKIJIAHUIIA XaMJa XOCWJ CTWIMIIMHU  Te3JallyBU
Ky3aTHJITaH.

Taxpubanu 1-Bapuantuna muHepasn VruUTiIap NogoP140Kigo Kr/ra Menépu
(Ha3opar) KyJIaHWITaHJa y9 HWiia maxta Xocwid yprada 28,4 1/TaHu TaIIKujl
KWwiraH Xojgaa Oy HucOaTaH [OKOpU KyIIUMYalap Iaxap YHKAHIWIApU
+ruaponusnu JurHuH (45 T/ra) Ba mappanna Kudu+ruaponausnu gurauH (12,5
T/Ta) acOCHJard KOMIIOCTIAp KYJUIAHWJTAH/IAa OJWHTAH Ba TAJAKUKOT WHJIIapura
myTtaHocu6® paBumga 4,5-4,8; 2,8-3,1Ba 2,6-2,9 1m/raya TeHr OYyiraHmwru
aHUKJIaHTaH.
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1-xanBaa
Oprasno-MuHepaJ yFUTJIAPHUHI MHHEPAJ YFUTJIap OM/IaH OMprajukia
KYJ/UIAHWITAHAA FY3aHU YCUIIHM BA PUBOAJIAHUIIUTA TALCUPH

Fy3a rynununr 0yimn, | Xocus moxJjapu, Kycakaap

Balele)::l-Il)"ll‘/l.]Iﬁ: . (cm) (1oHa) COHH, (T0HA)

P P" G137 | GSB5 | GS75 | GS55 | GS75 | GS75 | GS84

2003 iun

NaooKaoo KI/Ta | 4 o1 | 3550 | 585¢ | 3.4b 76c | 370 | 6,2
(Hazopart,don)
Dou + Pasokr/ra | 1162 | 370n | 6430 | 36b | 88 | 49a | 89b
(amMooc)
®don + Pysokr/Ta
(OMY-I1) 11,5a | 38,4a | 70,8a 4,5a 9,8a 50a | 9,3a
LSD (<0,05) 1,15 0,20 5,31 0,24 0,61 0,55 | 0,35
Bapuanm <0,0001 <0,0001 <0,0001
Bap x Bakm 0,0041 0,0063 <0,0001

2004 iinn

N 200 KlOO Kr/ra

(HagopaT, (1)OH) 16.8¢ 44,3b 68,4b 5,4a 9,6b 5,6¢ 6,3C

dou + PlSOKF/ra 17,7b 45’7b 71,8ba 5,53. 10,4a 6,2b 8,3b

(amMmooc)

®don + Pispkr/ra

(OMY-I1) 18,3a | 48,5a | 73,4a 5,7a 10,7a 7,2a | 8,8a
LSD (<0,05) 0,57 2,38 4,31 0,41 0,74 0,25 | 0,25
Bapuanm <0,0001 <0,0001 <0,0001
Bap x Bakm 0,3962 0,2020 0,0014

M3o0x: GS — BBCH (1998) mkanacu O6yiinya YCUMIIMKHM PUBOXJIAHUII JlaBpiapu
Kojtapu. Xap Oup yctyHmaru Oup xun Xapduap Owiran OenruiiaHraH Ba Xap WM y49yH
¢bapxnanum Hoanukaurun P<0,05 rayga.

Nxxunun madoparopus Ba aana taxpubacuma, Kusuikym docdoputiapu Ba
KOpaMoOJI TYHI'M acoCHJa TaW€pilaHraH OpraHO-MUHEPAI KOMIIOCTJIAp Ba TYHT
KOMIIOCTH Taiépali skapaéHu aHa’poO (xaBocus) mapoutaa, 25°C xapoparaa y4a oi
naBoMuga omub Oopwiran. [ana Taxkpubanapu tunuk 03 Ba YTIOKU-OV3 TYIPOK
mapontuaa yTkaswirad. Taiéprmanran opraHo-musepan yrutmap (OMVY-1) 10%
dochopurtl T rynr, OMVY-II sca 20% dochopurt]l T TyHr apaamrupuod
TaiiépilaHraH Ba ymapHM Kysru myaropra OMY rtapkubmmarn P,05150 xr/ra
Mebépuaa NogoKigkr/ra dhonuna xymianwirad. Tunuk 6Y3 Tynpokjaap IIapouTHaa
OMY-I yruru (150 xr/ra dochop xucodunan NogoKio Kr/ra (poHHAA KyILUTaHIIIraHaa
TynpokHu 0-30 cM KamiamMuIa HUTPATIIA a30T MUKIOPU FY3aHU PHUBOKIIAHUII
naBpiapuaa (2-3 yuHr Oapr, MOHaNANl Ba ryJjulall Ba MUILKIT) MyTaHOCHO paBHIIIA
20,0; 22,8; 23.8 Ba 21,8 mr/kr, OMVY-II na sca 20,8; 23.4; 23,9 Ba 22,8 MI/KT HH,
X0J11a YTIOKU-0Y3 TyIIpoKJiap Iapoutuaa 0y kypcarkudnap 15,8; 16,0; 23,2; Ba 15,6
xamma 16,0; 16,4:23,5 Ba 15,8 Mr/kr uu Tamkwt Kuirad. OMY-I VFUTH TUTIUK O3
TYNPOKIa KYJUIAaHWITaHIa TYMPOKIaru xapakardan ¢ochop MHUKIOpU  XakaoB
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karnamuaa (0-30 cM) TagkukoT Wnsutapura mytanocu6 pasumga 30,3; 32,3 u 33,1
MI/KT HH, YTI0KH 0Y3 Tynpokaa 3ca 29,2; 30,4 u 32,1 Mr/Kr HU TalIKuiI KWIKUO, TYHT
KYJUTaHWIraH 3-BapuaHTra HucOaTaH MyTaHocuO paBuiiia TUIUK 0y3 Tympoxaa 0,02;
0,02 Ba 0,00 mr/kr, yTiaoku 6y3 Tynpokiapaa 3ca 0,02; 0,02; 0,01 mr/kr ra 1oKopu
OyraHIuIru TaxJuwiaa aHukjianrad.Kymianunran oprano-musepan yrutiaap (OMY)
TabCUPHJIA TAJKUKOT WWILIapU TYNPOKIArn HUTPATIM a30T, Xapakardad ¢ocdop
MUKIOPH OPTTraHJIUTH, JIEKWH aJIMalIMHYBYM Kaluid MUKAOpU OVilMua BapuaHTIap
opacuaa KeCKHH y3rapum Kysarmamany. Tumuk 6¥3 Tynpoxiap mapoutuaa OMY-|
KYJUIlaHWITaHJa ajdMallMHyBYM KU MUKIOpU TympokHH XaijnoB (0-30 cm) Ba
xaiinoB octkr (30-50 cM) Karmammapuaa 250 Ba 230 mr/kr, OMY- 11 1a 3ca 260 Ba
240wmr/kr, YTI0KU-0Y3 Tympokjiapaa 3ca MyTaHocuO pasutmima 245 Ba 215 mr/kr
xamaa 250 Ba 220 Mr/kr HU Talikuia Kwirad. Fy3ann mMakOyn ycuin, puBOMKIIaHUII,
XOCHWJI BJIEMEHTJIapu Ba Ouomacca tymuiaiu ¢ocdop KyuiaHuiMmarad (Ha3opar) J1a Ba
aMMo(oc KyIUlaHMNranra HucOataH ~OMY VFUTH KYJUIaHHITaHIA Ky3aTHIraH
(1-xamBa).

Macanan, u3naHuIl WWUIAPU Fy3a XOCWIAOPIUTMHUHI ACOCUU KYpCaTKAYU
cudaruga Oup YCUMIIMKIAru Kycakjiap COHHU oMY KYJUTaHWIrasaa ammodocra
HUCOATAH MIIOHWIM paBuuiia Oyiaran. OMY 6umman ammodoc 150 kr/ra P,Os
XUCOOMIaH KYJUTAaHWITaH/Ia, MaxTa XOCWIM JacTiaa0Ku MKKY Huiijga Oup Xuil Oyira,
YUMHYY WM 3ca HucOaTaH 1,5 1/ra KymmMya X0CHil OJIMHTaH (2->kaaBalt).

Camapkana BWIOATHHHHI YTJIOKU-OY3 TYNpOKJIapH IIAPOUTHAA HA30pat
BAapUAHTHA YU HIIA TaxTa XocHiy yprada 31,1 w/ra tamkun kwirag. OMY-I Ba
OMYV- II y¥urinapy KyinaHUIraHaa rokopu xocuma onuau6, N+K ponmma naxra
xocwin mytaHocu6 pasumiga 34,0 Ba 35,0 w/ra Hu, Kymmmyacu 3ca 2,9 Ba 3,1
1I/TaHU TAIIKUJ KUAJITaH.

2-KaBaJ
Oprano-MuHepaJ yFUuT/jap MUHePAJ YFUTJIap OMJIaH OMprajiukaa
KY/UIAHWJIMIIAHUAHT MAXTa X0CHJINTa TAbCUPH

ITaxTa xocuiu, (u/ra)
Taxxpuda =
Ne Bapuantaapu Taxxpuba iinjuiapu

2003 2004 2005
1 | NogoK1oo kr/ra (Hazopar, don) 27,3b° 32,1b 31,8¢
2 | ®on + Pisgkr/ra (ammodoc) 29,8ba 34,5a 35,2b
3 | ®on + Pigokr/ra (OMVY-11) 30,9a 35,2a 36,7a
LSD (<0.05) 0,30 0,14 0,10

Bapuanm <0,0001

Hunnap <0,0001

Bap™* x Bakm 0,6393

§Xap uunu y4yH oup xun xapghaap ounau dencunanean aprkiaHuul HOGHUKIUSU

Bapuantnap Ba Wwmap caMapaZopiurd aHWK OYiraH Xojaa yJIapHU ¥3apo
Tabcupu Bapuant® x BakT cTaTUCTHK )XKMXAT/AaH UIIOHYCH3 OYIraH.

Yyunun nabopatopus-gana Taxpubanapuaa opraHO-MHHEpan VFUTIApHU
omumaa 120-KyHM KOMIIOCT Tal€piaml kapa€Hula yJIapHUHT KUMEBUU
xycycusitinapunu y3rapumnu aHukianrad. Kommoctmap [ICYEAUTU (cobuk
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V3IIUTH)HMHT BEreTalyoH MaiiloHYacuaa Taiiépnanran.ViapHu xap Oup TypH
y4 KaTapukaa , coByK cakjai ycynuaa 2009 MUIHUHT UIob OMuAaH HosOpraya
Taiiépnanrad. Jana Taxxpubacuga MaHa 11y KOMIIOCTIap MUHEpal VFUTIap OuliaH
Oupranvkiaa KyJUIaHWITaHJa TYNPOKHUHT OpPraHUK MOJJACHHUHT MHUKIOPU Ba
FY3aHUHT O3MKa MOJJAJIApHU Y3JalITUPUINIIM Ypranwirad. OpraHo-MuHepanl
komnoctiaap 2009 #unHM Ky3uJa IIyATOp OCTUra KYJUIAHWITaH Ba KEMUHTHU
Huiuiapu  ynapHU Fy3allard TabCUpU Xamja CYHITH TabCUPH Kal Japaxkana
Oyiaranu aHWKIaHraH. TaAKUKOT HaTWXKallapura Kypa, KYJJIQaHWITaH OpraHo-
MUHEpaa KOMIIOCTIAp TYIPOKAAru yriaepos 3aXUpacuHu Oluprat (2-pacm).

Xycycan 2009 iwnHuHT Ky3uga TynpokHu 0-30 cM KaTiiamuga OpraHuk
yraeponau mukaopu 4,67nan 4,72 v/am (P=0,0992) tamxkun kunrad. Kommoct-1
(ryur+mapaxt Oapraapu+1,5% HK®Y) Ba Kowmmnoct-3 (ryHr+mappasna
Kuitn+aapaxt Oapriaapu+1,5% HKOY) kynnanunranunan 2-iui yrrad, TyNpOKHU
0-30 cM M KaTiiamMuja OpraHUuK yriaepoJaHH MUKAOpH 5,29 Ba 5,36 r/HM TaIIKui
Trad, Oy  KOMIIOCT KYyJUlaHuiMaraH BapuaHtra Huc6atan 0,61 (13%) Ba
0,68(15%) r/kr ra kynaup.

6,0
50 r

4,0
O 1sap

30 r
@2 sap

Yraeponu, r/kr
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2-pacM KoMnocT/IapHHHT TYNPOKAATH OPTaHHUK YIJI€PO] MUKIOPUTa TAbCUPH
(0-30cm, 2009 Ba 2011 HinIAPHUHT KY3H)

Tabkumnam  xouskw, KommnocT-3 Tynpokaarn OpraHvkK —YIJIEpOJIHU
optummra tabcupu Kommoct-1 ra Hucbaran rokopu OVmnmu. OpraHo-muHEpas
KOMITOCTJIapHUHT Tabcup Hmnuaa (30 cm ra Xaianrad) TYMpOKHUHT OHp METPIIUK
KaTJlaMuJa Ha3opaT BapUaHTH/IA HUTPATIM a30T MUKIOPU FY3aHUHT HIOHANAll,
ryJulail Ba MUIIUIN AaBpiiapuaa mytanocu6 pasumina 10,3 ; 13,4 Ba 11,3 Mr/kr
HA TalllKWJ KWITaHH XOJJa, OpPraHo-MHUHEpAT KOMIIOCTIAap KYJUIaHWITaH
BapuaHTiiapga moc paBumiga 3,2-4,8; 2,3-4,0 Ba 1,4-3,5 MI/Kr ra roKopu
OYJITaHJIUTH TaXJIWJI JaBOMMJIA Ky3aTuiraH (3-pacm).

Hana tynporu 40 cM uyKypiaukaa XainanuO, Qaxat mMuHepal Yrutiap
KYJUITaHUITaHAa FY3aHUHT PUBOXKIAHMIL JIaBpUJa MyTaHOCHO paBUIlla HUTPAT
MIaKJIJard a30T MUKIOpU Oup MeTpiau kKatiamaa 8,9; 10,6; 12,9 Ba 11,1 mr/kr Hu

18



TAIIKWJ KwiraHn Oyica, opraHo-MHHEpajd KOMIIOCTIap KYJUIaHWIUTaHma Oy
KypcaTkuwiap MyTraHocu0 pasumga 2,9-3,7; 2,8-4,1; 2,3-3,3; 1,0-3,7 mr/kr ra
IOKOPH OYJITaHJINTH aHUKJIaHTaH (4-pacwm).
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3-pacm. Oprano-MuHepaJ KOMIOCTJIAp KyJaHuwiIranaa Tynpokuuur 0-100cm katjaamuaa
HUTPATJIM a30T JuHamMukacu, 2011 i. (ep 30 cM ra xaiipaaranaa)
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4-pacm. Opraso-MuHepaJ KOMIOCTJIAp Ky/JJIaHWIranaa TynpokHuHr 0-100 cm katnamuaa
HUTPATJIM a30T AMHamMukacu, 2011 i. (ep 40 cM ra xaiigaaranaa)

OpraHo-MuHEpaJl KOMITOCTJIADHU  TYIPOKAAru O3WKa YHCYpPJIapUHHHT
MUKJIOpJIapura MakOyJl TabCUpHU, FY3aHU PUBOXKUIA XaM V3 M(OJACHHU TOMTaH.
Hazopar BapuanTuaa (KOMIIOCT KYJUIaHUJIMAaraH) Fy3aHUHT TyJUIalll-MeBa TYTHII
naBpuja 6omn mos 6ananaymry (1.08) oupunum vunu 62,4 cM HU, XOCHJI IIOXJIapU
9,6 nonanm, kycakuap 4, 2 1OHAHW, UKKWUHYU WHIM MyTaHOCHO paBumiaa 70,3 cwm,
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10,6 Ba 5,6 nOHaHM TAlIKWJ KWITaH, OpraHo-MHUHEpan Kommoctiap (2Ba 3 Bap.)
KyutaHuiranaa Oy kypcarruuiap MyTaHocu6 pasuijga oupunuu vvnu 1,0-2,1 cm;
0,6-1,1 Ba 0,1-0,4 nmonara, wuxkkuH4YK Wuax 3ca 1,3-2,3 cm; 0,4-0,7 Ba 0,4-0,5
JIOHara OKOpH OVITraHIuTH aHWKJIaHTaH. XocwiHW etwiauimn aaspunpa (1.09)
HazopaT BapuaHTHAa (KOMIIOCTCU3) Kycakjap COHM OWMpUHYM Wuin 8,6 JOHAHW,
UKKUHYM Hwiu 8,7 JOHaHM Tamkwi Kwirad. OpraHo-MHHEpajd KOMIIOCTJIap
kymnanuwiaragaa (2 Ba 3 Bap) Oy kypcatkuunap tabcupu Huau 0,6-1,0 monara,
kevinaTH Tabcupuaa sca 0,7-1,0 monara roxopu 0ynm0, Oy Xomar maxrTa XOCHIHIA
xam ¥3 udomacuan Tonrad (3-)xaaBan).

3-:KkaaBaJ
buprajukaa KyJUIaHUITaH KOMIIOCT BA MUHePaJ YFUTJIAPHUHT FY3aHU
YCHIII, PUBOJIAHUIINTA TAbCUPHU

Tampusa Fy3a Tymusmur 6¥iin, (cm) x"c“a’;‘}i’;‘)ﬂap"’ gi;asﬂap comtt,
BapHaHTJIapH GS13% GS55 GS75 GS55 GS75 GS75 | GS84
2010 iiun
NaooPuaoKsoo KI/Ta | 45 a4 | 30,6C | 624A | 46B | 9.6C | 42B | 8,68

(Hazopat, domn)

®on+ Komnoer-1 | 129A | 31,58 | 634A | 4,88 | 10,2B | 4,3BA | 9,2A

®on+ Komnoer-2 | 124A | 32,2A | 645A | 52A | 10,7A | 4,6A | 9,6A
Bapuant <0,0001 <0,0001 <0,0001

Bapuant x Bakt 0,9549 0,0881 0,1388

2011 iinn

N200P140K100 Kr/ra

(Hasopar,on) | 12,3A | 29,9B | 70,3C | 44A | 10,6C | 56B | 8,7B

®ont+Kommoct-1 | 130A | 30,8A | 716B | 46A | 11,08 | 61A | 94A

®on+ Kommocr-2 | 137A | 31,4A | 726A | 45A | 113A | 6,0A | 97A
Bapant <0,0001 <0,0001 <0,0001

BapuanT x Baxr 0,8893 0,0003 0,0876

H3ox : GS -BBCH(1998) mikanacu 0yiinya YCUMIMKHE PUBOXIAHUII JaBpJapHU Koajapu. Xap Oup
ycTyHaaru oup xun xapduaap Ounan Oenruianrad Ba xap Wunm yayH (apkinanum Hoanukymru P <0,05 raqa.

TaaKUKOTIApHUHT OMPHHYM Ba WKKWHYHM WIIDiapuaa fgama Tynporu 30 cm
gyKypJiukaa XanmpanmuO, NpooPi140Kigo Kr/ra Mebépnap KyjulaHwiIrasHja, mnaxra
XOCHJI YpTava 28,7 1/ra HU TalIKWJI KWJITaH, HUCOATaH 3ca FOKOPH TMaxTa XOCHIIN
MuHepan YruTinap (QoHuma mappanma Kuhu+mapaxt Oapriapu+1,5% HKDVY(10
T/ra) Ba TyHr+mappanjga kuiu+aapaxt Oaprmapu + 1,5% HK®DY (20 1/ra)
acocHard KOMIIOCTJAp KYJJIaHWITAHJa OJWHTaH Ba OyHJa KylmIuMdYa I1axTa
XOCHIH 2,6-2,9 11/TaHy TalIKIII KWiITraH (4-Kaasain).
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4-kanBaj
Kommnoctiap muHepaJ yruriaap OujiaH OMPrajiukiaa KyJUIAHWITAHAA MaxTa
XOCHJIUTA TAbCUPH

Ne Taxpuoa Wunnnap Vpraua Kymmumua naxra
Bap Bapuantiaapu 2010 | 2011 XOCHJIN, II/Ta

Kommnoctaap 30 cm ra xaiigaaranaa

1 | N2goP140Kigo kr/Ta

(Hasopar, ¢on) 286 | 289 28,7 )

2 | ®on+Kommoct-1 (20 1/ra) | 30,8 31,2 31,0 2,3
3 | ®on+Komnoct-2 (101/ra) 31,4 31,8 31,6 2,9
4 | ®on+Kommocr-3 (20 1/ra) | 31,0 31,6 31,3 2,6
HCPys (11/ra) 0,36 0,70
Sx -(%) 1,2 2,3%

Komnoctaap 40 cm ra xaipaaranaa

5 | NagoP140Kigo Kr/ra

(Hazopar, ¢bomn) 28,0 28,6 28,3 )

6 | ®outKommoct-1 (20 1/ra) | 29,9 30,6 30,2 19
7 | ®outKommoct-2 (10 /ra) | 30,5 31,3 30,9 2,6
8 | ®out+Kommoct-3 (20 1/ra) | 30,2 31,0 30,6 2,3
HCPqs (11/ra) 0,78 0,60
Sx (%) 2,6 2,2

H3ox: Komnoct-1- ryur+aapaxrt 6apru+ 1,5% HK®Y; Komnocr-2- nappanjaa kuitn+aapaxrt 6apru + 1,5%
HK®VY; Kommnocr-3- +1,5% HK®YVY. ryur+ nappansa kuiin +napaxt 6aprut 1,5% HKOVY.

TaaKUKOTIApHUHT OMPUHYM Ba MKKWHYM Wuapuna jgana tynporu 30 cm
gyKypJukaa Xaumgamm0, NpooPi140Kigo kKr/ra Mebépnap KymaHwiIraHja, maxta
Xocusi yprada 28,7 1/ra HU TalIKW KWJITaH, HUCOAaTaH dca IOKOPH MaxTa XOCHIN
MuHepan VruTiap (oHuga mappanna kKuitmt+mnapaxt Oapriapu+1,5% HK®DY(10
T/ra) Ba TyHr+mappanja kudu+mapaxt Oaprimapu + 1,5% HK®Y (20 T1/ra)
acocuJard KOMIIOCTJAp KYJJIaHWIraHJa OJUHraH Ba OyHJa KyluuMmMya I[axTa
XOCHJIHU 2,6-2,9 11/TaHu TallKuI KUIrad (4->kaaBai).

JluccepTallUsTHUHT «JCKUAAH CYFOPWIAAUTaH THNMK O0y3 TYHpoKJap
APOUTHIA OWMOTYMYCHHM ¥Fy3a eTHINTHPHUIIIATH caMapajopaurm» aco
HOMJIAHTaH OemnH4YK 000uga OMOTYMYCHU MHUHEpasl YFuTiap OujiaH Oupraiukia
KyJuiam  Menépiapu  Ba MYyJJATIapUHUHT  FYy3ajard camapajaopiuru OaéH
kuiuHTad. Kusun Kanmndopaus dyBaaganriapy Maxcyc IMIapouTaa YCTHPUITAHIA,
yJlap TYHTHH KaiiTa unuiad 6uorymyc yrutura anantupanu. [lama taxxpubacuna
ouorymycuu 10 Ba 151/ra menépnapu Nisg P1go K75 Ba NogoP1so Kigo Kr/Ta donrmma
Kymnanunau. TynpokHu Xainos (0-30 cM) Ba octku (30-50 cM) kaTinammnapuaa
rymMycHu HucbOatan kam mukngopiaapu (0,899 Ba 0,600%) yFuT KyIaaHWIMaran
HazopaT BapwaHTHAA Ky3aTwimO, Oy KypcaTKhuiap yd4 WWiga AacTiaOKu
xonaruaan 0,016 Ba 0,013% ra kamaiiran. ['ymycuu roxopu (0,942 Ba 0,621% )
Mukgopiaapu Ouorymyc 15 T1/ra wmenépma NygoPisp Kigo kr/ra  donumma
KYJUIaHWITaHAa aHUKIaHTaH xamaa ¢akat NygoPisg Kigo Kr/ra xymmanuniran
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Bapuantra HucOaran 0,034 u 0,011% ra, Tympokmaru nacTiaOKh — XoOJiaTUTa
Hucoatan 0,027 u 0,008% ra oprranmnuru Ky3artwiran (5-pacm). Fy3anu rysman
naBpusia NogoP1so Kigo kr/ra dhonnma 6uorymyc (10 1/ra) KyuiaHwirania HUTpaTId
a30T MUKJOPH TYNPOKHH XaiJI0B KaTiiamuaa tabeup vunuaa 18,0 Ba 5,3 Mr/krau ,
OupuHYM WU CYHITH Tabcupuaa 36,9 Ba 18,2 MI/Kr Ba MKKMHYM HWWJT TabCUPHUIA
aca 21,9 Ba 12,6 mr/kram Tamkuia dtradH, 20T/ra TYHT KyJUlaHWIra#ga Oy
KypcaTkuwiap MmyTranocu6 pasuiiaa 14,9 Ba 4,1; 26,8 Ba 19,1; xamma 18,6 Ba 6,6
MT/KT Ta TEHT OYJTaHINTH aHUKJIAHTaH.

buorymyc 15 1/ra , ryaram aca 30 T/ra mebépnapaa NogPiso Kigo kr/ra
doHMIA KYIIaHWITaHAa HUTPATIH a30T Mukaopu 10 1/ra Ouorymyc Ba 20 T/ra
I'YHT KYJUIaHWITaHra HUCOaTaH CEe3UpIIM Japakaia OllIMaraH.

1,00 r
1 8ap.

[ | :
0,80 2Bap

3 Bap.

0,60 4 Bap.

W5 Bap.

0,40 M 6 Bap.

MNymyc muranopu, %

7 Bap.

0,20 8 Bap.

9 Bap.

0,00

0-30 30-50 50-70 70-100 10 8ap.

TYNpoK Katnamu, cm 11 Bap.

5-pacMm. Buorymyc Ba rYHrHu Ky/Jjamra 00FI4K X012 TYNPOKAaru
ryMyc MUKIOPUHH OPTHIIHN

Tapkuanam  KOW3KM, YFUT KyJUIAHWIMAaraH Ha3opaT BapUAaHTUIA
TYNPOKAArd HATPATIIA a30T MUKJIOPY WHIIIAH-MHAJITa KAMAUTAHIUTU Ky3aTWIIH. by
X0JIaT YCUMIIMKIIApHU Oy O3MKa MOJJIACHHU aMall IaBpujia Y3IalITUPUIIN OujiaH
oeBocuta Oormukaup.Taxpubaga HucOataH MakOyn KypcaTKuuiap OHOTyMYycC
101/ra menépunga Nisg Pigo K75 kr/ra donupma xymmanwnranma onuHud, OyHIa
VCUMITUKIIAPHH O3WKJIAHUII TApTUOJAPUHUHT SIXIITUJIAHUIIN HATHKACH/IA YCHIIIH,
PUBOMUIAHMINN TE3JIAITaH, XOCHJ DJJEMEHTIAPUHHU TYIUITAHWIIA Ba HUXOAT
XOCHJIIOPIMK XaM OpTraH. YFUT KyJUIAHHIMAraH HA30paT BapUaHTHIA [axTa
xocwiu y4 wvwmnna yprada 21,5 w/ranm, dakar 20 1/ra TYHr conuHranga -23,7
1/ranu, OyHAa Kymmmuacu 2,2 1/ra TeHr O0yaraH, ¢pakat 10 1/ra Guorymycna -24,8
1/ra 6ymm6 , kymmmuacu 3,3 1/raam, 20 T/ra TYHrra HucOaran 3ca 1,1 1/ranu
TalIKWJI KWITaH. ODHT IOKOpHW MaxTa Xocwnu (yd4 uunga yprada 31,7 1/ra)
ouorymycan 10 1/ra mebépuna Nisg Pigo K75 kr/ra donmma xymnanunranma Oy
Hazopataad 10,2 1/ra, Nisg P1go K75 kr/ra nan 2,7 /ra xynamp.
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Huccepranmsiauar  «[laxTaymjinkaa oOpraHdk Ba OpPraHo-MHHepPas
VFUTJApPHU KYJ/UIAIIHUHT MKTHCOAMI caMapaaopiurw» Je0 HOMIaHTaH
OJNTUHYM 000MJa  KYJUIaHWITaH OpraHUK Ba OpraHO-MHUHEpald YFUTIAPHUHT
Fy3a7iaru caMapaJiopJiuru KeJITUpuiran 0ynub, OyHaa Typiid MIAKJIJIAard OpraHuk
yrutnap (TYHr, maxap YMKUHIWIAPK Ba THUAPO3NHU JIMTHUH) Ba OpraHO-MUHEpal
apajammManap KyJUIaHWITaH[a HT FOKOPYU HKTHCOJIUN camapaiopiuk TyHr (40
T/ra) Ba maxap yukuaamwIapu (40 T/ra) Ky3ru myaropaa KyJjJaHWiIraHaa oJuHUO,
myTaHocuO paBumiga cod mapomam 136,00 cym/ra Ba 63,60 cym/ra, peHTaOCTIIHK
napaxacu 3ca 53,1 u 24,1% Oyniras.

OpraHuk YFUTIApPHUHT TYpJIHM MAK/JIapUaH Tal€épiaHraH KOMITOCTIapu
Fy3aja KyJUIaHWITaHaa, SHT tokopu cod mapoman (366,8 Ba 295,1 cym/rann)
rappaszia KUUU+TUIPOIIA3ZIN JIMTHUH (12,5 T/Ta) Ba maxap
YUKUHAWIAPHA+TUAPOIU3IIN qurHuH (45 T/ra) KYJUIaHWATaHAA  OJIMHTaH.

[llyaunarnex, ryar+ruaponusnu Juraua+1% docdhop yrutu (451/Ta) Ba OT
ryHru+ruaponausnu auraua+1% dochop yrutu (42 T/ra) acocuna Tan€piiaHraH
KOMITOCTJIap unuiatwiranaa cod mapoman 194,4 Ba 168,2 cym/raHu TamKui
strad. Kmsuinkym dochoputnapu (20%) Ba xopamon ryuru (80%) acocuna
TallépIaHraH opraHo-MuHepan yrutiaapan OMY rtapxubumarn P,Os 150 kr/ra
MebEPU NypoKigo KT/ra hoHua KYITaHUITaH 2 OMV-I naH 266800 cym/ra xamia
OMV-II nan 287800 cym/ra cod mapoman onuauG, 20 T/ra TYHT KyJUIAHHITAH
BapuaHTra Hucbatan Kymumya co¢ napoman 13200 Ba 34200 cym/raHu Talukui
atrad. OpraHo-MHHEpaJ KOMIOCTJIAP acoCHJa Tau€piaHraH OpPraHUK YFUT Ba
AapaxT OapriapuaaH KOMIIOCTIAp KYJUTAaHWJTAHJAa XUCOOJAaHTaH  MKTUCOIUHN
camMapaJopJIMK HaTwxkainapura kypa, gana Maigonu 30 cm  4yKypJHKIa
XaWjganranaa mappaHaa  Kuiiutnapaxt Oapriapu+1,5% HK®Y (10 1/ra)
KyJutanwiragaa cog napoman 173222 cym/ranu Talmikuil 3TraH , ryHr+mnappasia
kuitntaapaxt Oapriaapu+1,5% HK®Y(20 t1/ra) kymmanunranga cod aapomai
138376 cym/ra arpoduna 6ynuo, kymmmua 125218 Ba 90372 cym/ra cod mapomar,
OJIMHTaH, SbHU Jajia MaigoHu 40 cM 4YyKypiuKaa Xaimanranra HucOatan cod
napomaz 18126 cym/ra omraH. DHT IOKOpPH UKTHCOJIUM caMapagopiiK OMOTYyMYC
10 1/ra MmebEp Nisg P1gg K75 kr/ra donn xynmnanunranga cod mapoman 9017cym/ra
onvHraH, Oy HaszopaT Bapuantura (yrutcu3) HucOatan 3171 cym/ra, donmm
Bapuantra (Niso P1go K75 kr/ra) aucbaran 741 cym/ra optux 6ynau. I'yar 20 1/ra
Mebépaa Nisg Pigo K75 kr/ra ponnna kynnanunranaa cod mapoman 7919 cym/ra ,
sbHU 10T/Ta  OUMorymyc Niso Pigo K7s kr/ra ¢goHmpa kyanaHuiaraH BapuaHTIa
HucOatan napoman 1098 cym/ra kam OYIraHIMTH AaHUKJIAHTaH.
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XVJIOCAJIAP

1. Opranuk, opraHo-muuepan yrutiaap (OMY) Ba KOMIOCT MIaKJJIapH,
Kyutaim Mebep, MyIJaT, yCyJulapuliaH KaThbud Hazap TYNPOK YHYMJIOPJIMTH Ba
FY3aHU VCHUIIM, PHUBOXIAHUIIKA Ba XOCWJIJIOPJIUTUTa MakOysl Tap3fia TabCUp
STUIIM  aHUKJIAHIW. TymnpoKJard O3WKa YHCYpJApUHUHT MHUKIOpUTa Ba
YCUMIIMKJIApHUA Y3JAlITUPUIINTA caMapalid  TabCUp, YJApHU acocaH Ky3ru
myaropAa Ba Fy3aHW aMmall JlaBpuja MUHEpad YruTiap OunaH Oupraimkiaa
Kymuranmwiragaa Kysatunarad. [llaxap uwkwamumapuan (40 T/ra)  Kys3ma
KYJUTaHWJITaHAa MaxTaHu KymuMya Xocuiau 3,7 1/ra, ryargan (40 t/ra) 3,5 m/ra,
Hazopataa 3ca (NasoP175Ki25 Kr/ra) maxrta xocunu yprada 27,5 1/ra HA TaIIKuI
KHWJITaH.

2. Typnn makiapnard opraHuk yrutiapra 1% (apanamma ofupiurura
HucOatan) dochop KymmO €Eku KymmaciaaH Tal€piiaHraH oOpraHO-MUHEpa
KOMITOCTJIApHU ~ cakjaml jgaBomuaa Hamiauru 42,7-60% artpodunma Oynras.
Kommoctinapuu caknam oxupuaa TapkuOujgara ymymui asot, ¢ochop Ba
KaJIMAHUHT ~ HUCOATMHM  IOKOPH MUKIOpJapu yiap MappaHaa KUHU-+TUTHUH
(0,980; 0,460; Ba 0,840%), ot ryaru +auraua+1% dochop yruru (0,540; 0,399 Ba
0,5890%), maxap uukuHguiIapu-+auraue (0,468; 0,320 Ba 0,560%), TVHr
+nurana+1% docdop yrutn(0,445 ; 0,350 Ba 0,540%), HuCOaTaH KaMPOK MUKIOP
sca (0,387; 0,220 Ba 0,260 %)  ruaponu3 maurdaua+1% ¢dochop yruTu
apajialMaiapyiad Tal€plianranja Ky3aTuira.

3. Komnoctnap mappanaa kudiu+ruaposnu jgurHuH (1:2,5 HucOataa) €ku
maxap YUMKUHAWJIapu-+TuaApo3nu aurduH(1:2 Hucbatna) acocupa Taill€piiaHuO
MyTaHocuO paBuiga 12,5 éku 45 T/ra MebEpnapu KyJIaHWITaHAa TYNPOKIaru
rymyc mukaopu 0-30 cm karmamaa 1,210 éku 1,230% ra Ba 30-50 cm katiamaa
0,842-0,850% nu Tamkui Kuiu6,0y nactiaadku xonmatunaan 0,296-0,316 Ba 0,230-
0,238% ra oprtrannuru anukiaadnradn. Munepan Vrutiap (NogoP140Kig0 Kr/ra )
KYJUTaHWJITaH Ha30paT BapuaHTuaa TynpokHu XaitnoB (0-30 cm) Ba octu (30-50
CM) KaTjamjapu TaXpUOAHWHT OMpHHYM WUIMAa XapakatdaH (ocdop Mukmopu
myTtaHocu0 pasumia 28,6 Ba 25,0 MI/Kr HM TamIKWI KWITaH, KOMIIOCTIAp
Kyutanwirad (2-8) BapuaHTiapja 3ca Oy KypcaTKudjiap Hazoparra HucOaTaH
yJIApHU TahCUP Ba CYHITH TabCUp WWIUTapua MyTaHocuO pasumina 3,4-6,4 Ba 3,2-
5,0 mr/kr, 2,6-4,1 Ba 1,8-4,0 mr/kr, 0,8-3,3 Ba 0,4-2,4 MI/Kr ra OpTraHJUTH
AHUKJIAHTaH.

4. TlaxTa XOCWUJIMHUHI y4 WHulAa Yypraya HuUcOATaH IOKOPU XOCHIH
kymmmyanapu (1,3-3,6 1/ra) maxap YMKUHAWIAPUTTUAPO3NU JUTHUH (45 T/Ta),
nappaijga Kuiu+truaposznu auraud (12,5 t1/ra)l:2 Ba 1:2,5 HucOatnap Ba
IIYHUHTACK, TYHr+TuApo3nu Juriud+1% gocdop yrutu (451/ra) Ba oT ryHru+
ruapo3nu jurauH +1% dochop yrutu (42 t1/ra) 1:2 Ba 1:2,5 HucOGaTnapaa
apasamtupu®  TaW€piaHraH  KOMIIOCTIap  MHHepan  yruTiaap  (onuma
KYJUTAaHWJITAHa OJTMHTaH.

5. I'ur Ba 6uorymyc camapajopiuruHi KUECHM YpraHulll, ylapHd MUHepal
VruTiap OwinaH OWpraimkaa Kyjulamga TyIpoOKJIard 03WKa YHCYpJIap MHUKIOPWUHU
MaKOYJUTAITaHJINTH, YCUMIIMKHH YCHUIN, PUBOXIIAHWINN, XOCHJ SJIEMEHTIApH,
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Kycakjap COHMHHM OPTHUIIUTa WKOOWUN Tabcup KypcaTtumu Ky3atwirad. 30 T/ra
rYHT Nooo P1so Kigo kr/ra ponmnma kymnanunaranaa, 03uka yHCypJIapuHUHT | TOHHA
nmaxTta Xocusu yuyH rekrapura 41,3 kr azot, 20,1 xr dochop Ba 47,3 kr xaaui
capdnanran 6ynca, 10 1/ra 6morymyc Nisg P1go K75 kr/ra doHnma xkymnanuirasaa
29,0 kr/ra azor, 14,0 kr/ra ¢ochop Ba 46,6 kr/ra kaimii capdraHraHIuru
AHUKJIAHTaH.

6. Hucbaran rokopu naxrta xocwiau (yu Hunga yprada 31,7 1/ra) Ba maxra
TOJIACHHH TEXHOJIOTHK cuat KypcaTkuwiapu sxmmianramimra 10 1/ra Guorymyc
Niso Pioo K75 kr/ra donnma xynnanmnranga onwHrad Ba Oynma tyHT (20T1/ra) Ba
oworymyc (10t/ra) wmwumHepan Y¥ur (oHura HUCOATAaH TATKUKOT WHIIIapHTa
MyTaHOCHO paBHIIIa Maxta Xocuiu Kymmmdanapu 1,8; 2,0; 1,4 Ba 2,0; 2,5; 3,6
[/TAaHU TAIKWI DTIU.

7. Kusunkym ¢ochoputiapy Ba TYHr acocujaa Tal€piaHTaH OpraHo-
munepan yrur (OMVY) na  pH xypcarknun 8,32-8,73 HM Taumkui 5THO, TyMHH
KUCIIOTAIADMHUHT  SpyBYAHIMIH omraH. OMVYna ammoHuuKatopiap Ba
OakTepusiap, €HTUJ Y3JIAIITUPYBUM OpPraHUK OMpUKManap MUKIOPH 03aiiuo,
MypakKaOiIapu OpTTaHINTU Ky3aTWITaH .

8. Oprano-mMuHepan yruriap (OMYVY) KyIuIaHMITaHAa TYHPOKJAa HHTPATIN
a30T, XapakartyaH ¢ochop Ba aqIMalIMHYBYM KaJIWi MUKIOpJapH Fy3aHU amall
naBpuaa OopTUO, YCUMIMKHUHT MakOyJl O3WKJIAHUII TapTHOIApH SXUIWIAHUIIN
HaTWXacua Fy3aHUHT YCUI, PUBOXKJIAHUIIN Ba KypyK Macca OpTUIIUTa WXKOOUM
TabCUp Kypcaranu, aiiHuKca, xocuia (34,8 r) Ba BereratuB opranjapu (78,1 )
opacujard HUCOATHH SXIITVITANIH.

9. Kmunkym ¢ocdoputiapu Ba TYHT acocuja Tal€piaHTaH KOMIIOCTHU
(OMSV’ tapkuouaaru 150 kr/ra dochop xucodbuman) NygoKigokr/ra ¢onuaa
KYJUTaHWITaHAa TaJIKUKOT MUJulapura MyTaHOCHO paBHINIa TaxTa XOCUJIU TUITHK
0y3 Tynpokaa 30,9; 35,2 Ba 36,7 w/ra, Oynna Yypradacu 34,3 m/ra, 0y3-YTIOKU
Tynpokiapaa asca 35,9; 35.4; 33,8 Ba 35,0 m/ra HM TalIKWI KWITAHJIATH
AHUKJIAHTH.

10. Ilappanna xuiiu, TYHr Ba mapaxT Oaprmapura (1:2,5:2,5 uucbatma)
Hutpokanbimiipochar yrutu (HKDVY) apamamtupunub, TYpT oif mMoOaiHuIa
CakJlaHTaH KOMIIOCT TapKUOWJa OpraHWK MOJAJAanap KymalraH. YMyMHid asor,
docdop Ba kKaTMITHUHT HECOATaH FOKOPH MHUKIOpJIApH MappaHaa KUWW Ba JapaxT
Oaprmapu 1:3 wHucOatma apanamTupud Tal€pilaHraH KOMIIOCT — IIAKIJIMJA
aQHWKJIaHTaH.

11. Dckupan cyropuiagurad TUMHUK OY3 TYNPOKJIAp IIapoUTHJIa TlappaHia
kuitn+aapaxt Oapriapu (1:3 wucbarna)t+1,5% HKDY (10 1/ra) éxm mappania
Kuin+ryur+aapaxt Oaprmapu  (1:2,5:2,5 Hucbatga) +1,5HK®Y (20 1/ra)
acocujard KOMIIOCT KYJUTaHWITaHJa MaxTa XOCWIM MyTaHocuO paBuiiga 2,6-2,9
1/ra oprrad, Hazopataa (NpoP140K100 Kr/ra) maxra xocmim 28,7 1/TaHU TaIIKHT
KHJITaH.

12. PecnyOnuka maxtaunnuruga Hadaxat ¢gocdopiu, KonaBepca Kaaviiu
VFUTIapHU eTUIIMOBYMIMTH mapoutuna Kusunkym docdopurnapu (tapkuduma
12-14% ymymuii dochop) Omman ryurau (20% dochoputr Ba 80% ryHr)
apaalITHPUO KOMIIOCT KMJIMII OPKaJIM OpraHo-MuHepan yrutiapau (OMY) onmmm
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Makcaara MmyBopukaup. OpraHo-MuHEpaqm  KOMIIOCTJIADHU  3ca  Iaxap
YUKUHIWIApUHTUIPONU3IN JUTHUH (45T/ra) Ba mnappaHaa KAWU+TUIPOIU3IN
aurauH (12,5 1/ra) 1:2 Ba 1:2,5 HucOGarnapaa apamamtupud Taniépiann Kepak.
[lynunraek mappanga kukutaapaxt Oapriapu +1,5% HK®OY(10 t/ra) 1:3
HucOarna €ku ryur +aapaxt Oapriapu +1,5% HK®Y (20 1/ra) 1:1 HucOataa
apanamTupud Tauépian MyMKHH.

13. Tunuk 6Yy3 Ba OY3-YTIOKH TYNPOKJAp IIAPOUTHAA FYy3aJaH IOKOpU Ba
cudatiam XOCWJI OJIUII Y9yH OPTaHWK VFUTIAPHU Ky3TW HIyArop OJAumaH 2-3
nunma 6up mapra 20-30 1/Ta Mebépnapna, oMV Vrutuan NoooKigokr/Ta hoHMma
xap v 5 1/ra Mukaopaa, 10 1/ra 6uorymycuu (3 fimnma 6up mapta) Nisg Pigo Kis
Kr/ra GoHuAa, FY3aHU aMai JaBpUaa O3UKIaHTHpHUIa (IIOHAJAII Ba TyJUIaIIAa),
3Cca MUHEpAJI YFUTIApra gXIIM YMPUTaH Ba 3JIaHTaH TYHTHA | Kr asorra 2-3 Kr
MUKJIOp/a apajalITuprO KYJUTall TaBCUS dTUIIA]IH.
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BBE/IEHUE (AHHOTAUS JOKTOPCKOM IMCCEPTALIHN)

AKTYaJlbHOCTh U BOCTPEOOBAHHOCTH TeMbI AUcCcepTanMu. B Hacrosmee
BpEMS B MUPE LEIAX MMOIYUYEHUS DKOJIOTMYECKH YACTOTO IMPOAYKTA U IOBBIIICHUS
IUIOAOPOJUS. U ONTHMHU3ALMU BOJHO-(PU3NYECKUX U arpOXMMHUYECKHUX CBOMNCTB
[IOYBBl U IHMTAHMS CENBCKOXO3SMCTBEHHBIX KYJBTYp Hapsay ¢ MHHEPAJIbHBIMU
yIOOpEHUsIMU LIMPOKO MPUMEHSIOTCS opraHudeckue. llocnenHue NOMONHAIOT
ryMyC IOYBBI U 000TalaioT €€ ApyrMMU MUTATEIbHBIMU I€MEHTAMH, YIIy4IIaloT
CTPYKTYpPY HOYBBI, CHIKAIOT 3arpsi3HEHHE OKPYKAIOILEH CPEJIbl, @ TAK)KE CO3AAI0T
YCIJIOBHSI JIJIs1 TOJIYYE€HHS BBICOKOTO M KAUECTBEHHOI'O YPOKas KYJIbTYP.

B mnocnenHee BpemMs B XJIONKOBOJCTBE PECHYOJIMKHA OCYLIECTBISIOTCS
IIMPOKOMACIITA0OHBIE MEPONPHUATUS [0 NPUMEHEHUIO ONTHMAJIbHBIX HOPM H
CPOKOB COBMECTHOI'O NPUMEHEHHUS OPraHWYECKHX W MUHEpaIbHBIX YI0OpEHUH,
MCIIOJIb30BAaHUIO OPraHOMUHEPAIbHBIX KOMIIOCTOB B LENSAX MHUTAHHUS PACTCHUU.
[IpumeHeHne OpraHMYecKUX YAOOpEHUH Ha cepo3eMax, IyCTHIHHO-TIECUaHbIX,
cepo-OypbIX, TaKBIPHBIX W JAPYTUX IOYBAaxX II03BOJISIET IOJy4YaThb BBICOKHE U
yCTOMYMBBIE ypokau xjonka-celpua. Ilpu BHeceHnn 1 T HaBo3a moj 340J1€BYIO
BCIAIIKY oOecreynBaeTcsl noyydeHue | 1/ra npubaBku yposkas XJIONKa-ChIpIa.

[IpumeHeHre pa3auMuHbIX (OPM OpPraHMYECKUX U OpraHOMHUHEPAJIbHBIX
KOMITOCTOB IOBBIIIAET COJAEPKAHUE TyMyCa W MUTATEJIbHBIX AJIEMEHTOB B IOYBE,
OKa3bIBAIOT IIOJIOXKUTEJIIBHOE JIEMCTBHE M IOCIECACHCTBHE Ha JAUHAMHUKY
NOABWXKHBIX (opM azora, ¢ochopa U Kaiausi, BBIHOC JJIEMEHTOB MUTAHUS
pacTeHUsIMU, ypOXxal U KauecTBO XJOIKa-chipia. KoMmnocTupoBanue npupoaHbIX
dbochopuToB € HABO3OM  YIy4ylIaeT MHUKPOOUOJOTUYECKHUE TIPOILIECChl U
OMOJIOTUYECKYI0 AKTUBHOCTh OPraHOMHUHEPAIBbHBIX YJO0OpEHUM, a IpU BHECEHUU
MOCJIETHUX B TOYBY IMOBBIIIAETCS COJEpKAHUE T'ymMyca M JIPYyTUX 3IIEMEHTOB
nutanusa. OnpezaeneHue IEUCTBUA OuOrymyca Ha arpOXMMHUYECKHE CBOMCTBa
[IOYBBI, COJIEP)KAHUE IHUTATEIBHBIX 3JIEMEHTOB B OPraHax XJONYATHHKA M HX
BBIHOC, @ TaKX€ Hay4YHbIE€ HCCIECJOBAaHUS IO COBEPIICHCTBOBAHUIO TEXHOJOTHU
IPUTOTOBJICHUSI U IPUMEHEHUSI KOMIIOCTOB Ha OCHOBE HAaBO3a U NTUYHETO ITOMETA
C JMCTBSIMU JEPEBBEB B PA3JIMYHBIX COOTHOLICHHSX SBISIIOTCS aKTyaJbHBIMU
BOIIPOCAMH COBPEMEHHOCTH.

JlaHHO€E IHCCEepTallMOHHOE UCCIIEIOBAHUE B ONPEECICHHON CTEIIEHU CITYKHUT
BBIMOJIHEHUIO 3aJa4, MpeaycMOTpeHHbIX B Yyka3e I[Ipesunenta PecmyOnuke
V30ekuctan «OO0 oOecleyeHUM  CEJIbCKOTO  XO3SICTBA  MUHEPAIbHBIMU
ynoopenussmu B 2014 romy» Ne IIV-2151 or 14 wmapra 2014 1. u B
[ToctanoBnenusix Kabunera MunuctpoB PecniyOnuku Y3o6ekuctana Ne 219 ot 16
Mmas 2001 roga «O Mepax mo ycBoeHuto Kovi3puikymckux gocdoputoy» u Ne 551
or 23 wHosiopa 2004 roma «O wMepax MO NOBBILEHUIO 3PHEKTUBHOCTH
ucnoiib3oBaHusl KbB3BbUTKYMCKUX (OCPOPUTOB» a TakKe B JIPYTrUX HOPMATHUBHO-
MIPABOBBIX TOKYMEHTaX, IPUHATHIX B TaHHOU cepe.

CooTBeTrcTBHE  HCCJIEJI0BAHHUS  NPHOPUTETHBIM  HANPABJEHUAM
pa3BuUTUsT Hayku M TexHoJoruii PecnyOnukum VY30ekucran. JlanHoe
HCCJIEIOBAHUE BBIIIOJIHEHO B COOTBETCTBHHM C MPHOPUTETHBIM HaIpPaBICHUEM
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pa3BUTHS Hayku u TexHojoruh pecnyOomuku: V. «CenbCckoe XO3SHCTBO,
OMOTEXHOJIOTHS, SKOJIOTHS U OXpaHa OKPYKAIOIIEH CPEeIbI».

0030p 3apy0eKHBIX HAYYHBIX MCCJICJIOBAHUH MO TeMe JAUCCEPTAIMU.
Hayunble uccnegoBaHusi mo BompocaM 3(PQPEKTUBHOCTU MUTAHMS XJIOMYATHHUKA
Opy  HCHOJB30BAaHUM OPraHUYECKUX M OPraHOMUHEPAJIbHBIX YAOOpEHHH WU
YCOBEPIIIEHCTBOBAHUIO TEXHOJIOTMH WX MPUMEHEHHUS OCYIIECTBISIOTCS B BEIYIIMX
HAYYHBIX [IEHTPAX U BBICIIMX 00pa30BaTENbHBIX YUPEKICHUAX MUpPA, B TOM YHUCIIE,
'United States Department of Agriculture (USDA), Food and Agriculture
Organization of the United Nations (FAO), Institute of Cotton Research (ICR,
CAAS), Chinese Academy of Agricultural Sciences (Kwuraii), Indian Central
Institute for Cotton Research, Indian Agricultural Research Institute (Mumgus),
Australian Cotton Research Institute (ABcrpamus), Bcepoccuiickuii Hay4dHO-
uccaenoBarenbckuil uHCTUTYT arpoxumud uM. [[.H.IIpsaumankosa (F'HY BHUU
Poccenpxo3akazemMun) W Hay4YHO-HUCCIEAOBATEIbCKUN WHCTUTYT MMOYBOBE/ICHUS
u arpoxumui (Y30€KUCTaH).

B pesynbrate NpoOBEJEHHBIX HCCIECAOBAHMM B MHpPE IO OMPEACIICHUIO
BJIUSIHUS OPTaHUYECKUX M OPraHOMUHEPAIbHBIX YAOOpPEHHM Ha IUI0J0pOIHE
MOYBBl M ypOXal XJIOMKa-ChIpIIa TMOJYUYEHBbI PsAJl HAYYHBIX PE3yJbTaTOB, B TOM
Yucie: IyTeM COBMECTHOTO TIPUMEHEHHUS OpPTraHMYeCKMX MW MHHEpaJbHBIX
yI0OpEeHH, T.€. KOMIIOCTOB MOJy4YE€HBI BHICOKHE U KQU€CTBEHHBIC YPOXKAU XJIOMKA-
ceipiia (Institute of Cotton Research (ICR, CAAS), Chinese Academy of
Agricultural Sciences); onpenenena 3¢h(HeKTHBHOCTh MPUMEHEHUST OnoTymMyca JJis
MOJIYYEHHUS] SKOJIOTMYECKH YUCTOrO MPOAYKTa, €€ BIMSHUE HAa arpou3nvecKue
CBOWcTBa M Owmonormueckyro aktuBHOCTH mouBbl (United States Department of
Agriculture); n3ydena quHaMuKa colep)KaHHs TymMyca B TIOYBE NPU MPUMEHEHHH
OpraHuvecKux W opraHoMuHepanbHbiXx ynoOpenuit (Indian Central Institute for
Cotton Research, Indian Agricultural Research Institute); pa3pabotaHsbl
ONTUMAJIbHBIE HOPMBI M CPOKH BHECEHHSI OPTaHUYECKUX U OPTraHOMHUHEPATbHBIX
ynoOpeHnii Ha celbcKoxo3siiicTBeHHBbIX pacteHusx (Australian Cotton Research
Institute); ycoBepIIEHCTBOBaHA TEXHOJIOTHS TPUMEHEHHUS Pa3IHYHbIX (popm
OpraHUYECKUX YyIOOPEHHI C IEJIbI0 COXPAHEHHS U TIOBBIINICHHS TUIOJOPOIMS
nouBsl (Cotton Research and Application Center, Bcepoccuiickuii Hay4HO-
UCCIIEI0BATEIbCKUN HHCTUTYT arpoxumuu uM. JI.H.IIpsuuminukosa).

B mHacrosimiee BpeMs B MHpE IO HCIONB30BAHUIO OPTAaHMYECKUX U
OpraHOMHMHEPAJILHBIX YIOOPESHUH TMPOBOJATCS HAyYHBIE HCCIICIOBAHUS TIO PAAY
NPUOPUTETHBIX HANpPABJICHWN, B TOM YHCIIC: INPUMEHEHHE Pa3IuYHBIX (GopMm
OpTraHUYECKUX U OPTaHOMUHEPATbHBIX YIOOPCHUM Ha XJIOIMYATHUKE; OMPECICHHEC
3¢ (PEeKTUBHOCTU KCIIONB30BaHUA OMOTyMyca MpHU pa3/ieTbHOM U COBMECTHOM €ro
IPUMEHEHUHT C MUHEpaTbHBIMH yI0OPCHHSIMU; IIPUTOTOBJICHHE
OpraHOMHUHEPAJLHBIX KOMIIOCTOB Y  COBEPIIEHCTBOBAHHWIO TEXHOJIOTHMH WX
MIPUMEHEHUSI.

! http://www.usda.gov/; http://www.fao.org/home/en/; http://www.caas.cn/en/; http://www.cicr.org.in/
http://www.icar.org.in; http://www.iari.res.in/; http://www.dpi.nsw.gov.au
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CreneHb M3Yy4eHHOCTH NPoOJeMbl. B XJIONKOBOACTBE CTpaHbl BOIpOCaM
NPUMEHEHUSI HOPM M CPOKOB BHECEHHS] HaBO3a, KOMIIOCTOB, Pa3IMYHbIX (HOpPM U
HOpPM OpraHhyeckux ynoopenuit Oosbmioit Bkiany BHecan @D.A.CkpsOuH,
N.I1.MamuenkoB, I'.A.MroxeB, K.M.PazpikoB, WN.D.OmanoB, C.P.CaHruHoOB,
K.M.Mup3axaHoB, b.Y.Epmaros, N.H.Husazanues, T.IL.IIupaxyHos,
JI.C.CarrapoB , ®.XommumoB, A.Dprames, b.X.Tumia6ekoB, M.M.Tamiky3ues,
H.M.UGparumos, 111. XanukynoB u ap. Taxxe mpoBeieHbl HAYyYHbIE UCCIICT0OBAHUS
3apyoexxapiMu yueHbiMU, kKak Dai X. (CIIA), Liu E., Vo M. H. (Kurait), Arthur,
E.W. (ABctpanus), Brar B.S., Jiwan S. (Mamus), Malik M.A., Ali, A. (Ilakucran),
Demelash N. (Adpuka) mo Bompocam MPHUTOTOBIEHHS W POJIM KOMIIOCTOB W3
Pa3JIMYHBIX OPTAaHUYECKUX OTXOJO0B B Pa3HBIX BECOBBIX COOTHOIICHUSAX, B MUTAHUU
CEIILCKOXO3SIUCTBEHHBIX KYJIBTYpP, B TOM YHCJIE XJOMYATHUKA U COMYTCTBYIOIIUX
KYJbTYpP, TOBBIIIEHUU TIJI0IOPOIUS MMOYBBI U MPOAYKTUBHOCTH KyJIbTYyp. OHaKO,
HEJI0CTaTOYHO M3y4Y€HBbI BOMPOCHI d(DPEKTUBHOCTH BHECEHUS PA3TUYHBIX HOBBIX
dbopM U HOpPM OpraHUYECKUX YAOOpEeHUH, OMorymyca, KOMIIOCTUPOBAHHUSI HABO3a
KPC ¢ KsBbuikymckumu (ochoputamu Ui ¢ OTHYBUM MOMETOM M JIUCTHIMU
JEPEBBEB B PA3JIMYHBIX COOTHOLIECHUAX U UX TPUMEHEHUE HA XJIOMMYATHUKE.

CBsi3b TeMbl JHCCEPTAIUM C HAYYHO-HCCIAEA0BATEJIbCKUMH pPadoTaMu
OpraHM3anMu, rie BbINoJHeHa auccepramua. [1-11.1.35.«Pa3paborats u
YCOBEPIIEHCTBOBATh TEXHOJOTHI0 IMPUMEHEHUS ONTHUMAJbHBIX 3KOJIOTHYECKH
0e30macHbIX GOPM U HOPM MUHEPATIBHBIX YIOOPEHHI, HETPAAULUOHHBIX arpopy/,
OpraHO-MUHEPAJIbHBIX KOMIIOCTOB Ha OCHOBE MeECTHBIX (ocopuToB st
COXpPAHEHMS W TOBBILICHUS TUIOJOPOJUS MOYB U YPOKANHOCTH COPTOB KYJBTYP
XJIOTIKOBOTO KOMIUIEKCA [JIi PA3JUYHBIX TMOYBEHHO-KJIUMATHYECKUX YCIOBUM
VY36ekucranay (2003-2005); KXA-7-015 «3y4yenne BiusHUs TTyOWHBI BCHAIIKA
Ha 3(Q()EKTUBHOCTh OPraHO-MUHEPAIBHBIX KOMIIOCTOB JJIsi OOOTAIEHUS] TTOYBBI
opraHu4eckuM Berectsom» (2009-2011).

Heapr wucciaeqoBaHMsl  SIBISIETCS  COBEPIICHCTBOBAHME  TEXHOJOTHUH
UCIIOJIb30BAHUSl PA3JIMYHBIX HOBBIX (DOPM OpraHUYecKHX YIOOpEHU, a Takxke
OpraHOMHHEPANbHBIX KOMIIOCTOB Ha OCHOBE KbI3bUIKYyMCKUX (OCPOpPUTOB U
Ouorymyca COBMECTHO C MHHEpAJIbHBIMH YJIOOPEHUSIMH, CIIOCOOCTBYIOIIMX
COXPAHEHUIO TUIOJOPOJIMS MOYB U MOBBIINICHUIO MPOJYKTUBHOCTH XJIOMYATHUKA B
YCJOBUSX OPOILIAEMBIX TTOUYB CEPO3EMHOIO MOSACA XJIOMKOCESIHUS.

3aga4m HCCae0BAHUSA:

pa3paboTath TEXHOJOTHIO TMPUTOTOBJIEHUS HOBBIX (OPM  OpraHo-
MUHEPAJIbHBIX KOMIIOCTOB M3 Pa3JIMYHBIX OPraHUYECKUX OTXOJ0B U MHUHEPATbHBIX
yAOOpEHUM C 1EJIbI0 U3BICKAHUS MyTeH YBEIMYCHHUS KOJIMYECTBA OPraHUYECKHUX
y100pEeHuit;

OTpEeNICSICHUE BIUSHUS PA3IUYHBIX (OPM OpPraHUYECKUX YyaoOpeHud u
OpraHOMUHEPAJIbHBIX CMECEH Ha COJepKaHHEe TyMyca M JUHAMHUKY IOJBHKHBIX
dbopM TUTATENBHBIX DJIEMEHTOB B TIOYBE, HCHONb30BaHWe u BbhIHOC NPK
pacTeHUSIMU, TPOAYKTUBHOCTh XJIOMYATHUKA U KAYECTBO XJIOMKA-ChIPIIA;

YCTaHOBJICHHUE JCUCTBUS U OCIEACHCTBUSI OPraHOMUHEPATIbHBIX KOMIIOCTOB
(Ha ocHoBe HaBo3a KPC, koHCKOro HaBO3a, TMAPOJIU3HOTO JUTHUHA U NTHYBETO
MIOMETa) B COYETAaHUU C MUHEPAIbHBIMU YAOOPEHUSIMU HA COJIEpKAHUE rymyca U
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nuHaMuKy moaBKHBIX (GopM NPK B mouBe, wncmonp3oBaHWe NHUTATEIBHBIX
AJIEMEHTOB PACTEHUSIMH, HA POCT, Pa3BUTUE W YypOXKall XJIOMKA-ChIpLAa U €ro
KAa4€eCTBO;

OTpeJIeICHHE MPOLIECCOB KOMMOCTHUPOBaHUS KbI3BUIKYMCKUX (POCPOPUTOB ¢
HAaBO30M, MHUKPOOUOJIOTHYECKUX TMPOIECCOB M OHOJOTUYECKOW AaKTUBHOCTU B
opraHoMHHepalbHbIX yaoopeHusx (OMY), a Takke Ha cojiep)kaHue Tymyca U
OPYTUX MUTATEIbHBIX 3JIEMEHTOB B ITIOYBE;

COBEPIICHCTBOBAHUE  TEXHOJIOTUM  MPUTOTOBJICHUS W MPUMEHECHUS
OpraHOMUHEPATBHBIX KOMIIOCTOB Ha OCHOBE HaBO3a C J0OABJICHHEM NTUYHETO
IIOMETA U JINCTHEB JIEPEBHEB;

OTpe/ieNieHNe BIUSHUE OMOTyMyca Ha arpoOXMMHUYECKHE CBOMCTBA MOYBBI,
CoJlepKaHUE NUTATENbHBIX 3JIEMEHTOB B OpraHax XJOMYAaTHHUKA W KX BBIHOC
pacTeHUSIMU,

JaTh  MPOU3BOJICTBY PEKOMEHIAIMHA [0 CPOKaM MU HOpPMaM BHECEHHUS
pa3IUYHBIX (POPM OpraHMYEcKuX yJ00peHui, OpraHOMUHEPATbHBIX KOMIIOCTOB Ha
OCHOBE HaB03a, KbI3bUIKyMCKUX (OCPOPUTOB, JIUCTOB JEPEBHEB U OMOTyMyca MO
XJIOMYATHHK.

O0beKTOM HCCIeAO0BAHMI SIBJISIIOTCS OPOIIAEMbIE TUIUYHBIE CEPO3EMBI U
JyTOBO-CEPO3EMHBIE TMOYBBI, XJIOMYATHUK, OPraHUYECKHWE, MHHEPAIbHBIE H
opranomuHepanbubie (OMY) ynobpenus.

IIpeamerom HCCJIeIOBAHMS ABIIAETCS U3yUYCHUE BIIASIHUS
OpTraHOMUHEPAJIBHBIX KOMITOCTOB, OPraHUYECKUX U MUHEPAIbHBIX yA0OpeHUN Ha
arpOXUMHUYECKHUE U MUKPOOUOJIOTUUECKUE CBOMCTBA MTOYBBI, MTUTATEIBHBIN PEKUM,
pPOCT, pa3BUTHE U YPOKAWHOCTH XJIOMUATHUKA.

Meroabsl ucciaenoBanmid. B ucciienoBaHusix - moseBble, JabOpaTOpHBIE
OTBITHI, OTOOpP TOYBEHHBIX M PACTUTEIBHBIX MPOO, arpoXUMHUYECKUE U
MUKPOOHOJIOTUYECKUE aHATU3bl, (PEHOJOTUYECKHE HAOIIOJCHUS TPOBOIWINCH B
COOTBETCTBHM C  OOMICNPUHATBIMA  METOJAMYECKUMH  mocobusmu.  OTOop
MOYBCHHBIX W PACTUTEIBHBIX OOpAa3IOB, arpOXMMHYECKUE HCCIEAOBAHUS
OCYILIECTBJISUIM IO METOAUKE, U3JI0KEHHOW B KHHUrax «MeToabl arpOXUMUYECKHX,
arpoU3NYEeCKUX U MUKPOOHOJIOTUYECKUX UCCIEAOBAHUMN B MOJMBHBIX XJIOMKOBBIX
paiioHax» U «MeTolbl arpOXMMHUYECKUX aHaJIU30B MOYB U pacteHuil CpenHen
Azumny. BapuanmnonHo-ctatuctrueckass oOpabOTKa JTaHHBIX TOJEBBIX  OMBITOB
BBITIOJTHEHA METOJI0OM JAucHepcuoHHOro aHanuza nmo b.A. JlocnexoBy (1981) u ¢
UCIIOJIb30BaHuEM nporpammHoro obdecrieueHust SAS (SAS Institute, 2008).

HayuyHasi HOBH3HA HcCJIeI0BAHMS 3aKIIIOYAETCS B CIIETYIOIIEM:

ONpENENCHO BIUSHUE pA3JIUYHBIX HOPM, (GOPM U CpPOKOB BHECEHUS
OpraHUYeCcKUX YIOOpEHHMH Ha MUTATEIbHBIM PEXUM IMOYBBI, ypoXkKaill XJIOomKa-
ceIpiia U ero kadectBo; BeIHOC NPK xjmomyaTHUKOM M WX pacxoJl Ha CO3JaHue
€IUHULIBl TPOIYKIHH TPU WHTEHCHBHOM YEPEIOBAHUE CEIIbCKOXO35HCTBEHHBIX
KYJBTYpP B YCIOBUSIX TUITUYHBIX CEPO3EMOB;

YCTaHOBJICHO JEHCTBHUE M MOCIEAEHCTBUE OPraHOMUHEPAIbHBIX KOMIIOCTOB
Ha MUTATEJIbHBINA pexxuM nouBbl U ucnonb3zoBanue NPK pactenusimMu, HakomnieHue
OpPraHUYECKOM MACChI M YpOXKaH XJIONKa-ChIPLa;
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OTIpEJICNICHO BIMSHHUE OWOTyMYyca, moidydyeHHoro m3 HaBo3za KPC meromom
BEPMUKYJIBTYpPhl, Ha COJEp)KaHHE TyMmyca, OOIMMX U TOJBIXKHBIX (HopM
MUTATEIbHBIX 3JIEMEHTOB B Mo4Be, BhIHOC NPK xjonuatHukom, a Takxe pocT U
pa3BUTHE, YpOXKal XJIOMKa-ChIPIIa U €ro KaueCTBO;

YCOBEPILICHCTBOBAHA TEXHOJOTUSl TPUTOTOBICHUS OPTraHOMHUHEPATbHBIX
ynoopennit (OMY) u3 6enubix Keizpuikymckux pochoputon (o0muid pocdop 12-
14%) u naBoza KPC, rzme onTumanbHOE COOTHOIIEHHWE HaBo3a U (ocPopUTOB
coctaBmiio 80:20;

pa3paboTaHa TeXHOJIOTHS KoMItocTupoBanus HaBo3a KPC, nTuubero momera
U JIMCThEB JIEPEBHEB B PA3JIUYHBIX BECOBBIX COOTHOUIECHUSIX W JIaHbI
COOTBETCTBYIOIINE PEKOMEH 1Al IPOU3BO/ICTBY.

IIpakTHyeckue pe3yabTaThl HCCIAEA0BAHMIN 3aKIIIOYAIOTCS B CICAYIOIIEM:

BBISIBJICHBI HOBBIE PE3EPBbI OPraHUUYECKUX YAOOPEHUN U OMNpEeNesIEHO, YTO
no/3s0JIeBO€ WX BHECEHUE sBIsieTCs HambOosee H(PGEKTUBHBIM CIIOCOOOM
UCIIOJIb30BAHUSl PA3IUYHBIX (OPM OpraHUYEeCKUX YI0OpeHui, riae mnpudaBka
ypokasi XJIOIKa-ChIplia B cpaBHeHUE ¢ BapuaHTOM NjsoP175K105 Kr/Ta B cpennem 3a
TpH rojia (nercTBue + nocueaeicTeue) coctaBuia: oT 40 T/ra TOPOJICKUX OTXO/I0B
- 2,3 u/ra, ot 40 1/ra HaBo3a - 2,1 w/ra u ot 60 1/ra ruAPOIM3HOrO JUrHUHA - 0,5
1/ra. [IpubaBka yposkas XJOMKa-chIpiia 3a JBa rojaa (IeicTBUe + MocieneicTBue)
npu ucnoiab3oBanuu 40 T/ra TOPOJICKMX OTXOA0B cocraBwia 3,7 1/ra, 40 T/ra
HaBo3a - 3,5 wm/ra, 60 T/ra rumponusHoro jurHuHa - 1,9 w/ra. Ilpu sTom
JIOCTUTAETCS YIYUIIEHNE TEXHOJIOTHYECKIX CBOMCTB BOJIOKHA M Kau€CTBa CEMSIH;

YCTAaHOBJIEHO, 4TO KoMIocTbl u3 HaBo3a KPC um ruaponusHoro JmrHuHa
(cootnomenue 1:2), ropoackux orxonoB (OCB) u nurauHa (cootHomienue 1:2) u
NTUYBETO TTIOMETa U JUTHUHA (cooTHomIeHue 1:2,5), xpanusimecs 4-5 MecsIieB B
mTadensX B YIUIOTHEHHOM COCTOSIHUM C TpUKpbiTUeM cBepxy 10-15 cM crnoem
3eMJId, ¥ B TIOCJIEYIOIIEM BHECEHHbIe 1o/ 310b B HOpMe 30-40 T/ra ymydmaior
arpodu3NUecKue W arpoXMMUYECKHE CBOWMCTBA TOYBBI M TOBBIMIAIOT YpOXKai
XJIOTKa-chIpra Ha 1,5-3,6 1/ra;

pa3zpaboTaHa TEXHOJIOTUS MPUTOTOBJICHUSI OPraHOMHHEPAIIbHBIX YI00pEHUMN
(OMY) u3 6eanbix dochopuron (12-14% P,0s5) ¢ naBozom KPC (20% docdopur
u 80% HaBO3 OT 0O0IIEH MAaCChl); TPH XPAaHEHUH ITOTO KOMIIOCTa B TE€YCHHUH 4-5
MeCAIIeB B IMITA0ETSAX B YINIOTHEHHOM COCTOSIHUU C TIPUKpBITUEM cBepXy 10-15 cm
CJIOEM 3E€MJIM YJIydIllaeTcsl KadyeCTBO KOMIIOCTAa, a €ro NpPUMEHEHHE MO
xjomuatHUK Ha GoHe NyooKigp KI/Ta ciocoOCTBYET MOBBIMICHUIO YPOXKash XJIOMKa-
ceipiia Ha 3,0-4,0 1/ra u yIydIIeH!I0 KauyecTBa XJIOMKa-ChIpIa;

ompenesieHo AeiictBue u mocieneicteue 10 u 15 1/ra Guorymyca mnpu
pa3eIbHOM U COBMECTHOM MX MPUMEHEHUHM C MHUHEPAIbHBIMH YAOOPEHUSMHU B
HopMme Niso Pigo K7s kr/ra m Nygg Pisg Kigo Kr/ra Ha arpoxumudeckue CBOMCTBa
MOYBBI U PACTEHUS, KOTOpbIE OOecreunBaroT 2-3 1/Ta JOMOTHUTEIBbHBIN YpOoKai
XJIOTKa-ChIpIIA.

pa3paboTaHa TEXHOJOTHUS MPUTOTOBJICHUS KOMIIOCTOB Ha OCHOBE HaBO3a
KPC, nTmupero momMera © JHCThEB JepeBheB ¢ goOaBimeHueM 1,5%
Hutpokanbiiihochara (HKDY) ot maccel koMrocTa ; mpu XpaHEHUH KOMIIOCTA
Y3 NMTUYHETO MOMETA + OMaBLIUX JIMCThEB JepeBheB (cooTHomeHuu 1:3) + 1,5%
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HK®YVY ot ceipoii Maccel 4-5 MmecsieB B MTAa0EsIX B YIJIOTHEHHOM COCTOSIHUU C
npukpbeiTieM cBepxy 10-15 cm cioem 3emiu u BHeceHwe B HopMe 10 T/ra mon
naxoTy Ha riayouny 30 cMm Ha doHe MuHepadbHBIX yao0peHuit (NogoP140K109 Kr/ra)
YCTAHOBJICHO TMOBBIIICHHE YpOXKas XJomka-ceipua Ha 3,0 1/ra W yiydlleHue
KayecTBa XJIOIMKa-ChIpIIa.

Jl0CTOBEPHOCTH MOJIy4YeHHBIX pe3yJibTaTOB UCCJIeIOBAHNS
00OCHOBBIBAETCS: HMCIOJIb30BAaHUEM MOJIEBBIX M JAOOpPaTOPHBIX METOJ/IOB
UCCIICIOBAaHUsI C BapUalMOHHO-CTATHCTUYECKOM 00pabOTKOM  MOJy4eHHBIX
pE3yNbTATOB, a TakXke IMOATBEPKICHUEM MOJyYEHHBIX TEOPETUUYECKHUX
pPE3yNbTaTOB C SKCIEPUMEHTAIBHBIMU JAaHHBIMU, COIOCTABICHHWEM pE3yJIbTaTOB
ONBITOB C JIaHHBIMM HAI[MOHAJBHBIX U  3apyOEKHBIX UCCIIETOBaHHH,
MOJATBEP)KICHUEM  TONYYEHHBIX  PE3yJbTaTOB  JKCHEPTHBIMH  OILEHKaMU
CHEUUATNCTOB M peaju3alMeidl pe3ysbTaTOB MCCIENIOBAHUNA B MPOU3BOJCTBE M
HaY4YHBIX MCCJIEJ0BAaHUAX B 00JACTH MPUMEHEHHUS MUHEPAJIBHBIX U OPraHUYECKUX
yoOpeHuii, oOCyXJI€HUEM pPE3yJIbTaTOB HCCIIEIOBAaHUI Ha pecnyOIMKaHCKUX U
MEXTyHAPOIHBIX HAyYHBIX KOH(PEPEHLUSAX.

Hayuynass U npakTuyeckasi 3HAYUMOCTH Pe3yJIbTATOB HCCJIEJOBAHMS.
Hayuynass 3HauMMOCTb MOJYYEHHBIX MCCIEJOBAaHUNM 3aKIOYaeTCd B HAyYHOM
O0OOCHOBaHMU IMPUMEHEHUS Ppa3IU4YHbIX (OpM, HOPM OpPraHUYECKUX U
OpPraHOMUHEPATIBHBIX (KOMIIOCTOB) M MMHEPAIbHBIX YyAOOpEHUIl C ydeToM
MMOYBEHHO-KJIIMMATHYECKUX  YCJIOBUHM,  CIOCOOCTBYIOIIMX  COXPAaHEHUIO U
MOBBIIICHUIO TIOIOPOAMSI TTOYB.

[TpakTHdeckas 3HAYUMOCTh PabOTHI 3aKIIOYACTCI B COBEPIICHCTBOBAHUU
TEXHOJIOTHH IPUTOTOBJICHHUSI u PUMEHEHUS OpPraHUYECKUX U
OpraHOMHUHEPANbHBIX ynoOpeHuii (koMrocTtoB) Ha ocHoBe HaBo3za KPC c
100aBJICHUEM Pa3IMYHBIX OPTAHMYECKUX OTXOJO0B U MUHEPATBHBIX YI0OPECHHUIA.

BHenpenue pe3yJabTaToB HccjdegoBaHus. Ha ocHOBe mpoBenEeHHBIX
MCCJIEJOBAaHU 110 YCOBEPIIEHCTBOBAHUIO TEXHOJIOTHMH MPUMEHEHUSI OPraHUUECKUX
U OpraHOMHMHEPAJbHBIX yIOOpPEHUI C LENbI0 MOBBIILIEHUS MIOJAOPOAUS MOYBBI U
NPOAYKTUBHOCTH XJIOMMYaTHUKA!

pa3paboTtanbl «PekoMeHJaIMM 1O HCHOJB30BaHUIO MMHEPAIbHBIX U
OpraHUYeCKUX ya0OpEeHHH MpH MHUTaHHHM KyabTyp» (cmpaBka Ne 01/20-3458 ot
28.10.2016 r. MuHucTEepCTBa CEIBCKOTO M BOJHOTO X03siicTBa PY3) B KadecTBe
nocobust i1 hepMepCcKUx XO3sIMCTB. {151 BOCTAHOBJIEHUS TLIOJAOPOAUS TOYBBI,
s pexTuBHOCTH MUHEpAIbHBIX YAOOpPEHHM W TMOBBIIIEHUS YPOXKAWHOCTH
CEJIbCKOXO03SUCTBEHHBIX KYIbTYP, OCOOCHHO JJIsl yIyUIICHHs KaueCTBa MPOyKITHH
nofydeHbl d3PPEKTUBHBIC PEe3yabTaThl M0 HAKOIJICHHE, XPAHCHUIO OPTaHHMYECKUX
yIoOpeHuil 1 MPUMEHEHUIO Ha XJIOMYaTHUKE.

pe3ynbTaThl HAYYHOTO MCCIEIOBAHUS IO COBEPUICHCTBOBAHUIO TEXHOJIOTUU
MIPUMEHEHHUsI OPTaHMYECKUX W OpraHOMHUHEpaIbHBIX ynoopenuit B 2012-2015 rr.
BHEApPEHbl B aJMUHUCTPATUBHBIX oOnacTsx Y30ekucrana u PecnyOnmku
Kapakannakcrtan Ha miomann 22820 ra (cnpaBka MHUHHCTEpCTBA CEIBCKOTO U
BomHOro xo3siictBa PY3 Ne 01/20-3457 ot 28.10.2016 r.). Ilpu npumeneHuu
OpPraHUYECKUX ¥ OPraHOMUHEPATBHBIX yIOOPEHHUI MOJ XJIOMYATHUK JOCTUTACTCs
HSKOHOMHUS MHHEpalbHbIX yaoOpenuwit Ha 20-25%, ypoxkail XJomka-cbIpia
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YBEJIMYHMBAETCS HA 3-5 11/Ta, yCKOPSETCS PAaCKPBITHE KOpoOoUuek Ha 4-6 ITHEH, oIS
nepBoro cOopa yposkasi XJIOIMKa-ChIplia MOBbIIIaeTcss Ha 6-8 %, yucTas npuObLIb
coctaBisier 138,4-287,8 ThIC. cym/ra.

Anpobanusi pe3yJibTaTOB UCCIAEI0BATEIbCKON padoThl. [1ojieBbIe ONBITHI
€XKeroJIHO anpooupoBaiuck cneruaabHoi komuccue Y3HITICX n HUMCCABX
(6bBIIME Y3HUUWX) 1 oneHuBaIuCh MONOXKUTEIBHO. OTUETHl MO MPOBOJUMBIM
UCCJIEIOBAHUSIM €XETrOAHO OOCYXXJaduCh Ha 3acellaHusX YUYEHOTo COBeTa
MHCTUTYTa.  Pe3ynbTaThl  HCCIENOBAaHUN  TakKe  JOKJIAJbIBAJUCh  Ha
pecnyOIUKaHCKUX U MEXAYHAPOIHBIX HAYYHO-TIPAKTUYECKUX KOH(MEPEHIUAX, B
toM umcie: Tesuckl noknanos I, IV u V cbhe3noB moyBOBEI0OB U arpOXMMHUKOB
(Tamkent, 2000; 2005; 2010); «AxTyanpHble MPOOJIEMBbI XUMHUYECKOU
nepepadotku  ¢ochopuroB Llentpanbubix KbibuikymoB» (Tamkent, 2006);
«IIpoOneMbl parMoOHaIBLHOTO HUCIIOIB30BaHUsI 3€MEIbHBIX pecypcoB» (TallKeHT,
2007); «I1yTu parmoHaIbHOTO UCTIOIb30BaHUS 3€MEJIbHBIX PECYPCOB, COXPaHEHUE,
BOCTAaHOBJICHHE W TOBBINIEHUE Tutojopoaus mouBb» (Tamkent, 2012 ); 47-i
MEXIYHApOJIHON HaydHOM KOH(EpEeHIUH MOJIOABIX YYEHBIX, CIECIHAINCTOB—
arpOXMMHUKOB M 3KOJOroB «llepcriekThBbl MPUMEHEHHUSI CPEICTB XUMHU3ALUU B
pecypcocbeperaromux arporexHosorusx» (MockBa, 2013); PecnyOnukaHcKo
HAy4YHO-TIPaKTU4YEeCKON KoHPepeHimn «COBpEMEHHOE COCTOSIHUE U TEPCIICKTUBBI
pa3BUTHSL CEJIEKIIMM W CEMEHOBOACTBA CEIIbCKOXO3AMCTBEHHBIX KYJIBTYp»
(Tamkent, 2015); MexayHapoaHoi Hay4yHO-IIpakThuueckon HHrepHeT-
koH(pepeHimu “CoBpeMEHHOE SKOJOTUYECKOE COCTOSHUE TMPUPOJHON Cpelbl U
HAy4YHO-TIPAKTUYECKHE  aCMEKThl  PAlMOHAJIBHOIO  IPUPOJONOJIB30BAHUS
(Actpaxanb, 2016).

Ony01MKOBaAaHHOCTH Pe3yJbTaTOB HccaeaoBanus. [lo Teme auccepranuu
onyOJMKOBaHO 45 HayuyHBIX pabOT, U3 HUX B M3JaHUSIX PEKOMEHIyeMbIX Briciiein
Attectaimonnoit Komuccueit PecnyOnuku Y30ekuctan Jyuisi  myOJauKanui
OCHOBHBIX PE3yJbTATOB MCCIENOBAHUN TOKTOPCKUM JuccepTranusM - 16, B ToM
yucie 13 B pecrmyOIuKaHCKUX U 3 B 3apyOeKHBIX JKypHaIax.

Ctpykrypa u 00bém auccepranmuu. CTpyKTypa AUCCEPTALMHU COCTOUT U3
BBeJICHUS, 6 TJIaB, BLIBOJIOB, CIIMCKA UCIOJIb30BAHHOM JINTEPATYPhI U MPUIIOKEHUH.
O6bem nuccepranuu coctaniseT 200 crpanu.
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OCHOBHOE COIEP KXAHUE IUCCEPTALIMHU

Bo BBeneHuM O0OOCHOBaHBI aKTYaJbHOCTh W BOCTPEOOBAHHOCTH TEMBI
POBENEHHBIX HcciieqoBaHUN. OxapakTepU30BaHbl 11eb, 3a7a4l, & TAKKE 00BEKT
U TpeaMeT HCCIENOBaHUs, COOTBETCTBHE HCCICAOBAHUM MPUOPUTETHHIM
HalpaBJICHUSM pa3BUTUS HAaykKu U TexHosoruit PecmyOnuke VY30ekucraH,
U3JIOKEHbl HayyHas HOBU3HA W TIPAKTUYECKUE PE3yJbTaThbl HCCIEIOBAHUS,
PacKpBITBl ~ TEOpETHYECKass M  MpakTU4YecKas  3HAUYUMOCTh  MOJYYEHHBIX
pe3ynbTaToOB, JaHbl CBEACHUS IO BHEAPEHUIO pE3YyJbTaTOB MCCIEIOBAHUN B
MPOM3BOACTBO, TpuBeaAcHa uHGoOpMaIs 00 OmyOJIMKOBaHHBIX paboTax U
CTPYKTYpE IHCCEPTALUU.

B nepBoi rnase «Mcropusi M COCTOSIHHE MCCJIEJIOBAHUM 1O mpodjeme
HCMOJIb30BAHUS OPraHUYecKMX HW OpPraHOMUHEPAJIbHBLIX YI00peHUil B
XJONKOBOACTBE Y30eKNUCTaHa» MOJPOOHO OCBEIIEHBI PE3YIbTaThl UCCIEIOBAHUN
U aHaJIu3 OTEYECTBEHHOM U 3apy0eKHOUM HAydyHOU JTUTEparyphl. Takxke, UCXOMs U3
Hejaed W 3aJad UCCIEAOBAHUsS, MNPHUBEIACHBI JaHHBIE MPOBEACHHBIX HAyYHBIX
UCCIIEOBAaHUM o W3YUYEHHIO 3¢ HeKTUBHOCTH OpraHUYECKUX u
OpraHOMHUHEPANbHBIX YIOOpEHUN Ha CEIbCKOXO3SUCTBEHHBIX KYyJIbTypaX, B
YaCTHOCTU Ha XJIOMYaTHUKE. B 3aBepiiieHnn 0630pa TuTepaTyphl CieaHO KpaTKoe
3aKJIIOYEHUE 110 CYIIECTBYIOIIUM MpoOJieMaM MPUMEHEHUsST MUHEPAIbHBIX U
OpraHUYeCcKUX YIOOpEeHUN U HEOOXOJUMOCTH TMPOJODKCHHS YIYIICHHBIX MU
YCOBEPIICHCTBOBAHUIO HAYUYHBIX Pa0OT MO ATOMY BaKHOMY arpoOTEXHUYECKOMY
IIpUEMY.

Bo BTOpO# Ti1aBe «YCJI0BHSI U METOAMKA NPOBEACHUS HCCIACA0BAHMID)
W3JIO)KEHBl TIOYBEHHO-KJIMMATUYECKUE YCJIOBUST M  METOJMKA IPOBEICHUS
AKCIIEPUMEHTOB. [IpuBeIeHbI CBEIEHUS O CTAPOOPOIIAEMbIX TUITUYHBIX CEpO3eMax
onbiTHOrO yuyactka AkkaBak HUMCCABX (ObiBmmit Y3HMUX) TamkeHTCKOM
obmactu. B reomopdosoru4eckoM OTHOIIEHWU OIBITHBIM y4acTOK AKKaBak
pPacCIOJIOKEH Ha BOJHUCTBIX MPEATOPHBIX IMOKATOCTSAX FOrO-3alaHbIX CKJIOHOB
Kapykanrtay, Bxoasmux B cucreMy YaTkanbckoro xpedra. TunmudHbii cepozem ¢
BBICOKHUM COJIEpKaHHWEM KapOOHATOB, MOATOMY Cpejla IOYBEHHOT'O PacTBOpPA ITUX
3emerb sBisiercs HeltpanbHoi (pH=7,0-7,2). OTMeU€eHO, YTO TPYHTOBBIE BOJbI HE
3aCOJICHbl M pacmnojoxkeHbl Ha rinyOuHe 18-20 merpoB. MexaHuueckuil cocTaB
MOYBBI CPEAHECYTJIMHUCTBIM M B ToJEe MOo4YBbl 0-160 cM KOJIMYECTBO YaCTHIL
muamerpom Menee 0,01 mm (pusmyeckas rimnHa) cocrasisier 37,27-43,43%.
CornacHo NaHHBIM arpoMeTeonyHKTa AKKaBaK CpelHssl TeMIiepaTypa JieTa 3a
nocnexaue 10 et cocrasusa +25,2°C, 3umbl +0,3 “C. AGCOMIOTHBI MUHUMYM 32
sumHui nepuoy coctasuil -20 °C, abCOMIOTHBIM MakCUMyM 3a JIETHUM Iepuoj, -
+41,1°C. IIpoa0/KUTETLHOCTE OE3MOPO3HOI0 IIEPUOA HA TEPPUTOPHH X035 CTBA
216 pnen. IlocnegHue BeCEHHHE 3aMOPO3KM OTMeEUaroTcsi 26 mapTa, IMepBbIE
oceHHne - 29 oxTa0ps. KommuectBo arMochepHBIX OCaIKOB KoJeOieTcs B
npenenax 400-500 mwm. Ilepen 3aknagkod ONBITOB COJEpXKAHHE TyMmMyca B
naxotHoM (0-30 cM) m mommaxotHoMm (30-50 cMm) cloSX CTapoOOPOIIAEMOIO
TUTIAYHOTO cepo3éma Kojebamock B mpenmenax 1,151-0,815% u 1,032-0,612%,
BasioBoro aszota 0,137-0,072% u 0,090-0,064%, BanoBoro docdopa 0,217-0,142 %
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u 0,163-0,120 %, BanoBoro kanus 1,96-1,70% u 1,70-1,45%, nutpaTtHOro azora
18,7-6,20 wmr/kr u 14,4-5,40, moxswxkHoro ¢ocdopa 50,4-27,0 u 28,5-21,8,
obmenHoro kamus 382-208 u 326-184 mr/kr coorBercTBeHHO. Il0o coaeprkaHuio
HuTpatHoro azora B 0-30cMm cioe moyBa OTHOCUTCS K HHU3KOW, a MOJBUXKHOTO
dbochopa 1 0OMEHHOTO KaIHs — K CpeHE00ECTICYCHHOM KaTerOpuHu.

[Toua Camapkanjackoid Hay4yHOM onbITHBIM craniuu HUMCCABX -
JYTOBO-CEPO3EMHAsl, 10 MEXaHUYECKOMY COCTaBY CpEIHECYTJIMHHUCTas, TiyOuHa
3ajieraHus TPYHTOBBIX BOJI 5-6 M, arpo(oH - XJIOMKOBAs CTapOIIaIiKa.

CornacHo nanabiM Meteoctaniuu Jlaxoen B 2003-2005 rr. cpenHss rogopas
TeMIeparypa Bo3myxa cocrasisna 13,7-15,1 °C, cymma aTMOc(epHBIX OCaIKOB -
405,3-435,7 MM, B UIOHE CPENHSS TEMIIEpPaTypa Bo3ayxa coctasuna 23,3-25,8 °C, B
urone - 25,7-27,1 °C, a B aBrycre - 23,8-25,2 °C, 4T0 OKa3aJ0 IOJOKUTEILHOE
BIIMSIHUE HA POCT, Pa3BUTUE M HAKOIUICHUS TIO03JIEMEHTOB, a TAKXKE MOJIYYEHUE
BBICOKOI'0 M KAYECTBEHHOT'O ypOXkKas XJIOMKa-ChIpIa.

[lepen 3akmankoil OMBITOB cojaepxaHue rymyca B naxotHoM (0-30 cm) u
noamnaxoTHoM (30-50 cMm) ciogx JIyroBO-CEpPO3EMHOM TOUYBBI KOJIEOAIOCh B
npeaenax 1,120 u 0,810%, BamoBoro azora 0,096 u 0,087%, BamoBoro docdopa
0,156 u 0,110%, BamoBoro kamust 1,90 u 1,50 %, HurpatHoro azora 14,3 Mr/kr u
10,0 mr/kr. Ilo conepkanuio moaBmxkHoro ¢ocdopa (22,4 Mr/xkr) 1 0OMEHHOTO
kanus (200 Mr/kr) B maXOTHOM CJIO€ TOYBA OTHOCHUTCS K HH3KOOOECTICUEHHOMN
KaTErOpHHU.

Heo06xo1uMo OTMETUTh, UYTO BCE SKCIEPUMEHTHI MPOBOAMIIA B YCIOBUSX
J1a00PaTOPHO-TIOJIEBBIX OIMBITOB M BCE HAOJIOJICHUS U YUEThl B OMBITAX MPOBOIWIH
B COOTBETCTBHUM ¢ «MeETOAMKON TOJIEBBIX M BErETAlMOHHBIX OIBITOB C
xynonmyaTHuKoM» (CorosHUXU, 1981) um “/lana TaxpuOanapuHu YTKa3HII
yeny6napu” (Y3IIUTU, 2007).

OT6Op MOYBEHHBIX M PACTUTENBHBIX OOpPA3IOB, UX XUMUYECKUE AHAIHU3BI
OCYILIECTBJSUIM 1O METOJIMKaM, W3JIOKEHHBIX B “MeTOoJbl arpoXMMUYECKHX,
arpou3NYeCKuX 1 MUKPOOHOIOTUYECKUX UCCIEAOBAHHI B MOJMBHBIX XJIOTKOBBIX
paiioHax” u “MeTonbl arpOXMMHYECKUX aHAIM30B IMOYB U pacteHud CpenHeit
Azun”. OObeMHyI0 Maccy TouBbl ompenensuin mo meromy H.A. Kauwmnckoro
(o6bem mumuaazapa 500 cm3), MeToa omucaH B KHHTE “MeToabl arpopu3nIecKux
uccnenoBannii” (CorosHUXMU, 1973).

B tpetneli rnaBe «I¢GeKTHBHOCTH CPOKOB BHECEHHMS PA3JIMYHBIX (OpM
U HOPM OpPraHUYecKUX YyA00peHHil M OPraHOMHHEPAJbHBIX cMecell Ha
XJIOMYATHUKE B YCJIOBHSX CTAPOOPOIIAEMBIX THIIUYHBIX CEPO3€MOB OIKCAHBI
pe3yabTaThl J1a0OpaTOPHOTO OMbITA IO HW3YYEHHUIO CTENCHH MHUHEpaIu3aluu
pa3IMUHbIX (POPM OpraHWYECKUX yIOOpeHUN MpU B3aUMOACHCTBHM C MOYBOU U
MOJICBBIX OMNBITOB MO BJIUSHUIO HOPM, CPOKOB M CIIOCOOOB BHECEHUS Pa3IMUHBIX
dbopM opraHWYecKUX YAOOpPEHUN COBMECTHO C MHHEpAJIbHBIMH Ha COJIEp KaHHE
MUATATEIbHBIX BEIIECTB B TOYBE M PACTCHHH, a TakKe Ha YPOXKAMHOCTH
XJIOIMMYATHUKA B YCIOBUSIX CTAPOOPOIIAEMbIX TUIUYHBIX CEPO3EMOB TalllKEHTCKOM
oOJacTu.
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Pesynbrarer maGopatopnoro ompita (2015 r.) mMokazanu, 4TO MO CTENEHU
MUHEpaJIM3allid OpraHUYECKHE yIA0O0pEHUS MOXKHO PACHOJIOKHUTh B CIEAYIOIIEM
yOBIBAIOIIEM MOPSJIKE: TOPOACKHUE OTXOAbI>HABO3>TUTHUH.

B mnoneBom ombiTe (1985-1987 rr.) HamOosblliee cojACp)KaHHE Tymyca B
MaxXOTHOM M IOJINAaXOTHOM cCJIOAX TouBkl (roa aevictBus 1,136 u 0,720%, a B
nocneneiicteue - 1,140 u 0,726%) ormedeno npu BHeceHun 40 T/ra HaBo3a Moj
350b. [lo cpaBHeHMIO ¢ BecHOM 1985 r. B MaxoOTHOM clio€ TOYBBI COJICP)KAHHE
rymyca nosbimanock Ha 0,016 u 0,020%, a mo CpaBHEHUIO C KOHTPOJIBHBIM
BapHaHTOM 0e€3 BHECEHHs OpTaHMYeCKUX yAoOpeHuid, B roj aerictsus Ha 0,022%
U B Tox mocneacicTBus HaBo3a - Ha 0,028%. [Ipu BHecenuu 40 T/ra TOPOICKUX
OTXOJIOB COJIEpaHHWE TyMyca B MaXOTHOM CJIO€ MOYBHI M0 CPABHEHHUIO C BECHOM
1985 r. moBeImajnock B roj acicTBusa HaBo3a Ha 0,013%, a B roj mocieaencTBus -
Ha 0,016%, a Mo cpaBHEHHIO C KOHTPOJIBHOM BAapHWAHTOM B TOJ JEHUCTBUS HA
0,025%, B rox nnocneneiictus - Ha 0,030%.

Brrssneno, uro nHanbosnbiiee cogaepxkanue N-NO3z B 0-30 u 30-50 cM ciosix
MTOYBBI OTMEYCHO MPU BHECEHUH OpraHUYEeCKUX yaoOpeHuit moj 35106 (Puc. 1). [lpu
BHeceHun 40 T1/ra HaBo3a coaepkanue N-NOz; B mouBe B roa JAercTBUS
OPHHYECKOTO yJA00pEHHs COCTAaBHIJIO COOTBETCTBEHHO 6,4 MI/KTr M 5,3 Mr/kr, a B
nocaeaeiicteue - 5,1 u 4,3 MI/Kr, a TOPOJACKUX OTXOAOB: B roj ACHCTBHS - 6,4 U
5,6 Mr/KT, B mocieaencTaue - 5,3 u 4,5 mr/xr.
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Puc. 1. Iunamuka N-NO; B mouBe B 3aBHCHMOCTH OT HOPM, (GOPM M CPOKOB BHECEHHUSI
OpPraHM4yecKMXx y100peHuil 1 OPraHOMHHePaJbHBIX CMeceil.

OnpeneneHo, 4To C TOBBIILIEHHWEM HOPM MHUHEPAJIBHBIX YJIOOpEeHUN 10
N2soP175K125 kr/Tra comepikanme moasuxHOTO (dochopa B 0-30 cM cimoe MOYBHI
MOBBINIAJIOCH U HAMOOJIBINIEE €ro COMepKaHUe B TOJ JEHCTBUS W MOCIEACHCTBUS
(51,3 u 40,2 mr/kr; 51,0 u 42,1 mr/kr) ormeueHno npu BHecenun 40 T/ra HaBo3a H
40 T/ra TOPOJACKHUX OTXOJOB IO/ 350b.
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YcTaHOBIEHO, YTO TNPUMEHEHHWE OpPTraHWYEeCKUX yAOoOpeHWil Ha GoHe
MUHEpaJIbHBIX TOBBIINIAET YpPOXKail XJIOMKA-ChIpIla B CPAaBHEHUH C KOHTPOJIEM
(N25oP175K 125 kr/ra). Ha xoHTpoIsHOM BapuanTe pu BHeceHUU NysoP175K 05 Kr/ra B
CpellHEeM 3a TpH Tojla Yposkail XJIomKa-chipia coctaBui 28,9 1/ra, a 3a ABa roja -
27,5 u/ra. Hanboneias otnaya ynoopeHuii Ha yposkait xjonka-ceipia (31,0 u 31,2
1/ra) orMedaeTcs mpu couetaHuu NosoP175K;25 kr/ra m 40 T/ra HaBo3a uiu 40 1/ra
TOPOJICKUX OTXOJI0B, BHECEHHBIX MOJ] 340k, T/ie MpuOaBKa OT KOHTPOJIS 32 TPU roja
cocraBmia 2,1 u 2,3 1/ra, a 3a 1Baroaa - 3,5 u 3,7 n/ra.

B derBeproii rnaBe «Pa3jinuHble OpPraHOMHHepaJbHbIE YI00peHUs
(KOMIOCTBI) UX COCTAB, BJUSIHHE HA MOYBY U YPOKAWHOCTH XJIOMYATHUKA)
MPUBEJCHBI JaHHBIC TpeX JabopaTOPHO-TIONEBBIX OIBITOB 10 H3MEHEHUIO
CoepKaHUsl THMTATCIBHBIX BEIIECTB W JAPYIHMX arpOXMMHYECKUX CBOWCTB
OpraHOMHHEPAILHBIX KOMIIOCTOB TIpH KOHCEpBaruu. KOMIIOCTBI TOTOBUIIUCH
yTeM CMENIMBAaHUS PA3IUYHBIX (OpPM OpraHUYEeCKUX ymoOpeHuit u ammodoca,
KbbukyMckux ¢GocpopuToB W HaBO3a, a TAKKE HABO3a U NTHUYbETO TOMETA,
OMAaBIINX JHUCTHEB JiepeBbeB C noOaBiaeHueM 1,5% cioxHoro ynoOpeHus
Hutpokanbimiipochar (HKDY). B 4-x moneBbIXx ombITax H3ydadd BIUSHUE
Pa3IUYHBIX OPraHOMUHEPAIBHBIX KOMIIOCTOB Ha arpOXMMHYECKHE CBOMCTBA
MOYBBI U TOTPEOJICHHE MUTATENBHBIX BEIIECTB XJIOMYATHUKOM.

B mepBom 11a00paTOpHO-TIOJIEBOM OTMBITE OPraHOMHHEPATbHBIE KOMIIOCTHI
XpaHWIM B IITa0ENSIX IJIOTHBIM CHOCOOOM Ha BETEeTAlMOHHOM IUIONIAJKE
HUNCCABX (6Bt Y3HUUNX). Cpok xpanenus: — 4 mecaueB (¢ 15 urons mo
15 nosiopsa 1991 r). B moneBom ombITe B TPEXKPaTHOW MOBTOPHOCTH HM3y4dasv
BIUSHUAE OTUX TMPUTOTOBICHHBIX OPTaHOMUHEPATbHBIX KOMIIOCTOB Ha (oHe
MuHepabHBIX ynoOpeHui (NpooP140K100 Kr/Ta) Ha copepikaHue NUTATEIbHBIX
BEIIECTB B TIOUBE W MOoTpediieHne ux xnomdataukoM. Coxeprxanue rymyca B 0-30
cM 1 30-50 cMm crnosx mouBel Ha muHepanabHOM BapuaHTe (NyooPi140Kigo Kr/ra)
coctaBmwio 0,959% u 0,720% cooTBercTBeHHO. HambombIee conep:kanue rymyca
B ciosax 0-30 u 30-50 cMm mo4BbI HAOIIOJANOCH IPU BHECEHUH 12,5 T/ra mTU4bero
noMeTa + TUIPOJIU3HOTO JIMTHUHA Tpu cooTHomeHuu 1:2,5 (1,210 u 0,842%
COOTBETCTBEHHO) WM 45 T/ra TOPOJICKUX OTXOJOB + JUTHUHA TIPU COOTHOIICHUU
1:2 (1,230 u 0,850%), uro Oombine mcxomHoro coctosHus Ha 0,296-0,316% wu
0,230-0,238%.

OnpeneneHo, uro B (a3e 2-4-X HACTOSIIMX JKCTHEB XJIOMYaTHUKA B
MeTpoBoM cioe mouBbl (0-100 cM) KOHTPOJIBHOTO BapuUaHTa COJIEPKAHUE
HUTPATHOIO a30Ta COCTaBWJIO 6,4 MI/KI, a Ha BapuaHTaX C BHECEHUEM
OpraHOMHUHEPANIbHBIX KOMIIOCTOB - 6,6-8,1 wmr/kr. B ¢asze OyroHuzauuu 3TO
pa3HuIla MeXay Bapuantamu coctaBuna 0,2-3,1 mr/kr, B ga3e userenus - 1,1-4,6
Mr/kr, B (a3e co3peBanus xsonuatHuka - 0,7-2,0 wMr/kr, Torma Kak Ha
MHHEPAIBHBIX BapHaHTaX COOTBEeTCTBEHHO coctaBwio 11,1; 13,4 u 1,9 mr/kr. B
MEPBOM TOMY TMOCTEACHCTBUS OPraHOMHHEPATBHBIX KOMIIOCTOB cojaepxkanue N-
NO;z; B 0-100 cM crmoe mouBbl Ha BapuaHTe 0€3 OpraHOMUHEPATBHBIX KOMIIOCTOB
cocrasmwio 11,2; 14,3 u 5,4 MI/Kr cOOTBEeTCTBEHHO B (hazax OyTOHHU3AIINH,
IBETCHUsI W CO3pEeBaHUs XJjomuyaTHUKA. [IpW BHECEHHMM OpraHOMHHEPAThHBIX
koMriocToB cozepkanre N-NO;z; B MeTpoBOM clio€ MOYBBI OBIJIO COOTBETCTBEHHO

39



Ha 1,2-5,0; 0,8-4,4 u 0,8-2,7 mr/kr Ooinbliie B yKa3aHHbIE BbIIE (a3bl pa3BUTHSA
xJionyaTHuka. Bo BTopom rony nocnezaeiictBus kommnoctoB coaepkanue N-NOs B
METPOBOM CJIO€ TMOYBBI MO (a3zaM pa3BUTUA XJOMYATHUKA OBbUIO BBIIIE
coorBeTrcTBeHHO Ha 0,9-2,8; 0,7-3,0 u 1,3-3,4 MI/Kr mouYBBl B CpPaBHEHUU C
KOHTPOJIEM.

YcTaHOBIEHO, YTO BHECEHHBIE KOMIIOCTHI TMOJ] MAXOTy COBMECTHO C
dbochopHBIMU U KaTUMHHBIMH YAOOPEHUSIMU W a30THBIE YAOOpPEHHUS BO BpeMs
BEreTalMy XJOMYAaTHHKA, CIOCOOCTBOBAIM YCKOPEHHIO pPOCTAa PACTEHHI,
(bOpMHPOBAHUIO TIJIOJIOAIEMEHTOB W CO3PEBAHMIO YpOKas XJIOMKa-chipia. Ha
BapuaHnte (Bap. 1), Tie MuHEpaabHbIe yI00peHus: BHOCHIUCH B HOpME NogoP140K100
Kr/ra 6€3 KOMITOCTOB, YpOKail XJIONKA-ChIpIla B CPEIHEM 3a TPU TOJa COCTABHII
28,4 w/ra. HaumOonpmas mnpubaBka Yypokas XJIOINKa-Chlpla IOJy4Y€Ha NpH
MPUMEHEHUN KOMIIOCTOB M3 TOPOACKHX OTXOJOB + THAPOJU3HOTO JIMTHUHA (45
T/ra) U OTUYBEro Moméra + ruapoiuzHoro yurHuHa (12,5 T/ra). Ilo romam
UCCIIeIOBaHUM MpruOaBKa yporkas COOTBETCTBEHHO coctaBuia 4,5- 4,8; 2,8- 3,1 u
2,6-2.9 1/ra.

Bo BTOpOM 11a00paTOpPHO-IIOJIEBOM OIBITE U3YYaJId JUHAMHUKY HU3MEHECHHSI
cCoJlepKaHUsl MHUTATEIbHBIX BEIIECTB B OPraHOMHUHEPAIBHBIX KOMIIOCTAX,
npurotoBieHHbIX U3 Kempuikymckux — pochoputoB u  HaBoza  KPC.
KommnoctupoBanue HaBo3a ¢ GocGopuToM MPOBOIMIM B aHAIPOOHBIX YCIOBUSIX
IIpUA TeMIreparype 25°C B Teuennn 3 mecsiieB. [1071eBbIC OMBITHI OBITH IIPOBEICHBI
B YCIIOBUSIX TUITUYHBIX CEPO3EMOB M CEPO3EMHO-IYTOBBIX TIOYB.

[IpuroroBieHHbIE OpraHOMUHEpaibHble ymoOpeHus - OMY-1 (10%
dbochoputa +1 T HaBo3a) u OMVY-2 (20% dochopura +1 T HaBo3a) U3 pacuera
dochopa 150 kr/ra (comepxkammuxcsi B coctaBe OMY) BHOCWIM OCEHbIO MOJ
3s10JIEBYIO0 BCHAINKY. Y CTaHOBJICHO, YTO TPHU MPUMEHEHUH OPTraHOMHHEPATHHOTO
ynoopennst (OMVY-1) na done NypKigo kr/ra cogepkanne N-NO3z B maxoTHOM ciioe
(0-30 cm) TumuuHOTO cepo3eMa B (azax 2-3" HACTOSIIUX JHMCTHEB, OYTOHHU3AIINH,
IIBETCHUS M CO3PEBaHMUsS COOTBETCTBEHHO coctaBuio 20,0, 22,8, 23,8 u 21,8 mr/kr,
a pu npumeHenun OMVY-II - 20.,8; 23.4; 23,9 u 22,8 mr/kr mouBsl. B myroso-
cepo3eMmHoi mouBe npu BHeceHnn OMY-l copepkanme N-NO; 6vut0 15,8;16,0;
23,2 u 15,6 mr/kr, a mpu OMVY-I11 - 16,0; 16,4; 23,5 u 15,8 MI/KT 1TOYBEI.

[Tpu npumenennn OMY -l B rogsl ncciieIoBaHuil coJiepKaHue MOABUKHOIO
dbochopa B maXxOTHOM CJIO€ THITUYHOTO cepo3eMa B (pa3e BETEHUs XJIOMYATHUKA
coctaBwio 30,3; 32,3 u 33,1 MI/KI COOTBETCTBEHHO, a Ha JIyTOBO-CEPO3EMHOMU
nouse - 29,2; 30,4 u 32,1 mr/kr. [1lo cpaBHEeHHIO ¢ HABO3HBIM BapuaHTOM (3 Bap.)
9TH TIOKa3aTeau OoJibliie Ha TUUYHOM cepo3eMe Ha 0,02; 0,02 u 0,00 mr/kr, a Ha
nyroBo-cepozemMHoit mouse - Ha 0,02; 0,02; 0,01 mr/kr. OtMmerum, 4TO TOA
JNEUCTBUEM TPUMEHSEMBIX OpPTraHOMHHEPAIBHBIX  YAOOPCHHWH  coaepiKaHue
HUTPATHOTO a30Ta W MOJBWXKHOTO (ochopa B TOUBE B TOIBI HCCIEIOBAHUI
MOBBINIANIOCH, & TI0O COACPKAHUIO OOMEHHOTO Kaius B MOYBE PE3KUX M3MEHEHUU
MEXIy BapuaHTaHamMH ombiTa He oOHapyxeHo. [lpu npumenenun OMYVY-l Ha
TUTIAYHOM CEpOo3eME Ha TPETheM TOdy WCCICIOBAaHUNA B KOHIIE BereTaluu
XJIOMMYATHUKA B MTaXOTHOM M MOJIMAXOTHOM CJIOSIX MOYBKI cojiepxanoch 250 u 230
MTI/KT 0OMEHHOTO Kanwsi, a npu ucnoybzoBanuu OMY-II - 260 u 240 mr/kr, a Ha
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JYyroBO-CEPO3eMHOI mouBe cOOTBETCTBEHHO OMYVY-I - 245 u 215 mr/kr, OMVY-II —
250 u 220 MI/KT MOYBBI.

BEIsSIBIEHO, 4YTO pOCT M pa3BUTHE pACTEHUE, HAKOIUICHHE IIIOIOBBIX
AJIEMEHTOB W HAJ3€MHOW OMOMACCHI XJIOMYATHUKOM OBUTM OJarompUsTHBIMHU TIPH
ucnoyibzoBanuu OMY B cpaBHeHUU ¢ KOHTpojeMm 0e3 dochopa U BapUAHTOM C
BHeceHueM ammodoca (Tabm. 1).

Taoauna 1

Bansinne BHeceHHs OPraHOMMHEPAJIbHOI0 YI00peHUsI COBMECTHO €

MHHEPAJTbHBIMHU YI00PEeHHUSIMU HA POCT M Pa3BUTHE XJIOMYATHUKA

KomuuecTBo KomunuecTBo
BricoTa riraBHOTO
BapuanTsr CUMIIOTHAJIE- KOpOOOUeK,
CcTE0I, CM o
OIIbITa HBIX BETBEH, IIIT. IIIT.
GS13" | GS55 | GS75 | GS55 | GS75 | GS75 | GS84
2003 rog

NaooK 00 Kr/ra 102b | 355¢c | 585c | 3.4b | 76¢c | 3,70 | 6.2¢c
(KonTpoas,poHn)

@on+ Pisokr/ra |49 60 | 370p | 6430 | 36b | 88 | 49a | 8.9b
(ammooc)

®don + PispKr/ra

(OMY-I1) 115a | 38,4a | 70,8a | 4,5a 9,8a 5,0a 9.3a
HCP(<0,05) 115 | 020 | 531 | 024 | 061 | 055 | 035
Bapuanm <0,0001 <0,0001 <0,0001
Bap. x Bpems 0,0041 0,0063 <0,0001

2004 rox

NoooKuo Kr/ra 1 qe g | 4a3n | 68.4b | 54a | 96b | 56c | 6.3c
(KonTpomn,don)

@on + Pisoxr/ra | 900 | 457p | 71.8ba | 55a | 104a | 6.2b | 8.3b
(amMmooc)

®don + Pispkr/ra

(OMY-11) 183a | 485a | 734a | 57a | 107a | 7.2a | 88a
HCP (<0,05) 057 | 238 | 431 | 041 | 074 | 025 | 025
Bapuanm <0,0001 <0,0001 <0,0001
Bap. x Bpems 0.3962 0,2020 0,0014

Mpumeuanue: GS — koapl a3 pa3BUTHs XJOMYATHUKA B COOTBETCTBHM co Imkaimoii BBCH
(1998). Pazuuia Mexay JaHHBIMU, 0003HAYEHHBIX OJIMHAKOBBLIMHU OYKBaMHU B Ka)KJOW KOJIOHKE U
B Mpejieiax Kaxaoro rojaa He nocrosepHa npu P <0,05.

Hampumep, B TOABI HCCIEIOBAaHUN KOJIMYECTBO KOPOOOYEK HA OIJHOM
pacTeHUH, KaKk OJAMH M3 OCHOBHBIX IOKa3aTeJeW MPOMAYKTHBHOCTH XJIOMYATHUKA,
OBLJIO JTOCTOBEpPHO OOJbINEe MpuU Hcnonb3oBaHun OMY, YeM mnpu BHECCHHUH
ammodoca. [Ipu ucnons3oBannun OMY u ammodoca u3 pacdera 150 xr P,Os/ra
ypoXai XJIOMKa-ChIpia ObUT OJJMHAKOBBIM B MEPBBIE JBA T'OJla DKCIIEPUMEHTA, a B
TPEThEM TOAY OMbITA JOCTOBEPHOE MPEBBINICHHUE ypoxkas Ha Bapuante OMY
oTHocuTeNnbHO aMModoca coctaBuio 1,5 m/ra (Tabn. 2). Dddextsl Bapuanm u
['00 ObLTH JOCTOBEPHBIMH, TOTJla KaK UX B3auMojieicTBue Bapuanm™*[ 00 He ObLI
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CTaTUCTUYECKH  JOKa3aHHBIM. B  yCIOBHSIX  CEpPO3EMHO-JIIyTOBBIX  TIOYB
(Camapkannckoro ¢unnana) Ha ¢oHoBoMm Bapuante (N+K) ypokail xyonka—
ChIpIIa B cpeaHeM 3a Tpu roja pasHsicsa 31,1 u/ra. Beicokue ypoxkau (34,0 u 35,0
1/ra) 1OCTUrHYThI npu npumeHeHuu OMY-l u OMV-1l na done NK-ynobpenuii,
rjae npubaBka yposkas coctaBuia 2,9 u 3,9 11/ra COOTBETCTBEHHO.

Tabiamnuna 2

Biusinue BHeceHHs] OPraHOMHHEPAJIBHOI0 YA00peHUsi COBMECTHO C
MHHEPAJTbHBIMHU YI00PEeHUSIMU HA YPOKaii XJIONKA-ChIPIA

Ypokaii xyiomka-ceipia (1/ra)
Ne BapwuanTsl omnbiTa I'o1p1 DKCTIEpHMEHTA
2003 2004 2005
1 | NagoKigo kr/ra (KoHTpOIb, GhoH) 27,3b° 32,1b 31,8c
2 | ®on + Pigokr/ra (ammodoc) 29,8ba 34,5a 35,2b
3 | ®ou + Pigokr/ra (OMVY-I11) 30,9a 35,2a 36,7a
HCP (<0,05) 0,30 0,14 0,10
Bapuanmui <0,0001
To0 <0,0001
Bapuanm x o0 0,6393

§})3,3HI/IL18, 3HAYCHHI C OJJWMHaKOBBIMHA 6YKBaMI/I B IIpeaciax KaXxAoro roaa CTaTUCTUYCCKU HC
JOCTOBCPHA.

B tperbeM 1a60paTOpHO-MOJIEBOM OIBITE U3YYEHO U3MEHEHUE XUMHYECKUX
CBOMCTB  OpPraHOMHUHEPAJIBHBIX  KOMIIOCTOB B  IIEpHOJ 120-nHEBHOTO
KOMITOCTUPOBAHUS  yIOOPEHHUIA. Kommoctsl T1OTOBMIM Ha BETreTaMOHHOU
wionaake HUMCCABX (ObiBmnit Y3HUNX). Kaxapiii B KOMIIOCTa TOTOBUIICS
B TPEXKPATHOW MOBTOPHOCTU, U OHU XPAHWIUCH XOJIOJHBIM CIIOCOOOM B IITA0EISAX
c wutonsg mo HosOpp 2009 1. B moneBoM oOmbITe W3y4YaldM BIMSHHE ODTUX
PUTOTOBJICHHBIX OPraHOMUHEPAJIbHBIX KOMIIOCTOB COBMECTHO C MHUHEPaJIbHBIMU
yA0OpeHUsIMU Ha COJEpKaHuE OPTraHMYECKOTO BEIIECTBA B MOYBE M MOTpPEOJICHUE
MUTATEJIbHBIX BELIECTB XJIOMUYaTHUKOM. OpraHOMUHEPAIbHBIE KOMIIOCTHI BHOCHJIU
ocenbto 2009 roga nojx 3407€BYI0 BCHAIIKY, a B MOCIEAYIOIUE TOAbl U3yYalu HX
NEeUCTBUE U TIOCJIEICHCTBUE HA XJIOMYaTHUKE.

Pe3ynbTaThl uccaeqoBaHUs MOKA3ald, YTO OPTraHOMHUHEPAIbHBIE KOMITIOCTHI
MOBBIIIAIM COJICP)KaHUE OpraHuueckoro yriepona B nouse (Puc. 2). Mcxomnoe
coAepKaHhe OpraHnveckoro yriepoga oceHpto 2009 roga B 0-30 cM ciio€ MOYBBI
owsut0 B mIpeaenax 4,67-4,72 r/kr (P=0,0992). Yepe3 nBa roma mocie BHECEHHUS B
nouyBy komnocta-1 (HaBo3 KPC + omaBmme nuctest nepeBbeB + 1,5% HKDVY) u
komrocta-3 (HaBo3 KPC + nTuuuii moMmeT + omaBiiue JUCThs AepeBbeB + 1,5%
HK®YV) conepxanne opranndeckoro yriepoaa B 0-30 cm ciioe mouBbl COCTaBUIIO
5,29 u 5,36 r/kr coorBeTcTBeHHO, 4TO Ha 0,61 (13%) 1 0,68 (15%) /KT GOMBIIIE TIO
CpPaBHEHUIO BApUAHTOM 0€3 MPUMEHEHHS KOMITOCTA.
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Puc. 2. Binsinue opraHoMuHepaJIbHbIX KOMIIOCTOB HA COJE€PKAHNE OPraHNYeCKOT 0o
yriepoaa B 0-30 ¢cM cj10e mo4YBbI B KOHIIE BereTaluy XJI0M4YaTHHKA.

B rox nmocneneiicTBus opraHOMUHEPAIbLHBIX KOMIIOCTOB (MPH MAaXOTE TOYBBI
Ha Ti1youny 30 cM), IO CpaBHEHUIO ¢ MUHEPAJIbHBIMU yI00PEHUSIMH, COJIepKaAHNE
N-NO3; B MeTpoBOM citoe TouBkI ObLTO OosbIne Ha 3,2-4,8; 2,3-4,0 u 1,4-3,5 mr/kr
COOTBETCTBEHHO B (ha3e OyTOHM3AINH, [IBETCHUS U CO3PEBAHUS XJIOMMYATHHUKA, a Ha
BapuaHTe 0€3 BHECCHHUS OpPraHOMHHEPATBHBIX KOMIIOCTOB 3TOT IIOKAa3aTelb
coctaBuia 10,3; 13,4 u 11,3 mr/kr mouBsl cooTBeTcTBEeHHO (PucC. 3).
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OPraHOMHHEPAJTbHBIX KOMNOCTOB, 2011 r. (Bcnamka Ha riayouny 30 cm)
20 -

[any
9]
1

N-NOs 8 nouse, mr/kr
[
) o
1 1

0 T T T 1

2-4 HacT. 6yToHM3aumna uBeTeHue KoHeL,
avcT Beretaumuu
—&— 1Bap ——2Bap 3Bsap =4 Bap

Puc.4. lunamuka HutpaTHoro azora B 0-100 cm cj10e nmo4BbI NPU BHECEHUH PA3HbIX
OpraHOMHUHEPAIbHBIX KOMIOCTOB, 2011 r. (Bcmamka Ha riyouny 40 cm)
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BrisiBiieHO, 4TO TIpW maxoTe Mmo4Bbl Ha rayouHy 40 cM mo da3am pa3BUTHS
xjnomuatHuka cojaepkanue N-NO; B MeTpoBOM cjioe TOYBBI Ha BapHaHTax C
MUHEpaJIbHBIMU ya00peHusMu coctaBuio 8,9; 10,6; 12,9 u 11,1 Mr/kr moyssl, a
P BHECEHWM OPraHOMHHEPAJbHBIX KOMIIOCTOB 3TH MOKa3aTelH ObUIM OOJIbIIe
COOTBETCTBEeHHO Ha 2,9-3,7; 2,8-4,1; 2,3-3,3 u 1,0-3,7 mr/xr (Puc. 4).

[TonoxxutenbHOE  JIEUCTBME  OPraHOMHUHEPAIBHBIX  KOMIIOCTOB  Ha
COJICp)KaHHME TUTATEJIbHBIX BEIIECTB B MOYBE M PACTEHUS OTPA3UIIOCh HA POCTE U
pa3BUTUM XJIOMYaTHUKA. OTMETHUM, YTO B MEPHUOJI I[BETCHUS-IIII0I000pa30BaAHUS
xyorrgaTHUKa (01.08.) BeicOTa raBHOTO cTe0Is HAa KOHTposie (03 KOMIIOCTOB) B
MIEPBBIN TOJT OMBITa cOcTaBmiIa 62,4 CM, KOJTUYECTBO CUMITOAHAIIBHBIX BETBEH - 9,6
IIT., KOJIMYECTBO KOpoOouek - 4,2 mT., a Ha BTOPOMl IO/l OMbITA COOTBETCTBEHHO
70,3 cm, 10,6 mT. u 5,6 mT. IIpn mpuMEeHEHNN OpraHO-MUHEPAIBHBIX KOMIIOCTOB
(2 m 3 Bap.) 3TM MOKa3aTenau B roJl ACUCTBUS ObUIM OOJBIIE COOTBETCTBEHHO Ha
1,0-2,1 cm, 0,6-1,1 u 0,1-0,4 mrT., a B mocneaeicTeue - Ha 1,3-2,3 cm; 0,4-0,7 u 0,4-
0,5 mr. B cpaBHeHun ¢ KoHTposieM. B (asze co3peBanus xmomyathHuka (1.09.)
KOJIMYECTBO KOPOOOUYEK Ha KOHTPOJbHOM BapuaHTe 1 (6€3 KOMIIOCTORB) B IE€PBBIN
roj OmbITa cCOCcTaBWIO 8,6 IIT., @ BO BTOpod roxa - 8,7 mT. [Ipu npumeHeHun
OpraHo-MHUHEPAJIbHBIX KOMITOCTOB (2 1 3 Bap.) ATOT MOKa3aTeab ObLI OOJIBIIIE B TOT
neiictBus Ha 0,6-1,0 mT., a B nocneneicteue - Ha 0,7-1,0 mT, 4T0 OTPA3UIOCH U
Ha yposkae xJjornka-coipia (Ta6m. 3).

Ta0auma 3
Bausinue cOBMeCTHOTO BHECEHUSI KOMIIOCTOB ¢ MUHEPAJIbHBIMH y100peHUAMU
HA POCT U Pa3BUTHE XJIOMYATHUKA

KosmmuectBo KoimuecTBo
BbicoTa riiaBHoOro creoJis, CHMITO/HATb- KOpoGOIeK,
BapHaHTbl ombITa &M HBbIX BeTBei;I, IIT. HIT.
GS13" | GS55 | GS75 | GS55 | GS75 | GS75 | GS84
2010 r.
NaooP1aoKaoo KI/ra 195 a3 | 30 6¢ | 624A | 46B | 9,6C | 4,2B | 8,68
(KOHTpOJIB, POH)
®on + Komnocr-1 | 122A |315B | 63,4A | 48B | 10,2B | 4,3BA | 9,2A
®on + Kommnocr-
3 124A | 32,2A | 645A | 52A |10,7A | 4,6A | 9,6A
Bapuanm <0,0001 <0,0001 <0,0001
Bapuanm x Bpems 0,9549 0,0881 0,1388
2011 r.
N20oP140K100 Kr/T2
(KOHTPOJIB, POH) 12,3A | 299B | 70,3C | 44A | 10,6C | 56B | 8,7B
®on + Komnocr-1 | 13,0A | 30,8A | 7116B | 46A | 110B | 6,1A | 94A
®on + Komnocr-3 | 13,7A | 314A | 726A | 45A | 11,3A | 6,0A | 9,7A
Bapuanm <0,0001 <0,0001 <0,0001
Bapuanm x Bpems 0,8893 0,0003 0,0876

[pumeuanne : TGS — xkoap! ¢a3 pa3Butus B cootBeTcTBHH co mkagod BBCH (1998). fPasuuna mexay
TaHHBIMH, 0003HAYCHHBIX C OJMHAKOBBIMH OyKBaMM B Ka)KIOH KOJIOHKE W B Tpenenax KaXIoro rojaa
CTaTUCTHYECKOE He AoCcTOBepHBI TIpu P <0,05.
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Tao6auua 4
BausiHre COBMECTHOTO BHECEHHUSI KOMIIOCTOB C MUHEPAJIbHBIMH y100peHUAMHU
Ha YPO:Ka XJIONKA-ChIpLA

T'onsl [TpubaBka
Ne Cpen- oKas
Bap. Bapuantst oneira 2010 | 2011 }Il)ee zjrl)onxa—
ChIpIIa
IIpu Benamke nmoussl HA r1youny 30 cm
1 N200P140K100 Kr/ra (KOHTpOJ‘IB, (1)OH) 28,6 28,9 28,7 -
2 | ®on + Kommnoct 1 (20 1/ra) 30,8 31,2 31,0 2,3
3 | ®on + Kommnoct 2 (10 1/ra) 31,4 31,8 31,6 2,9
4 | ®on + Kommoct 3 (20 1/Ta) 31,0 31,6 31,3 2,6
HCPgs (1/ra) 0,36 0,70 O O
Sx -(%) 12 2.3 O O
Ilpu Bcnamke nouBsbl Ha riy0Ouny 40 cm
5 N200P140K100 Kr/ra (KonTpo:s, ¢pon) 28,0 28,6 28,3 -
6 | ®on + Kommoct 1 (20 1/ra) 29,9 30,6 30,2 1,9
7 | ®on + Kommnoct 2 (10 1/ra) 30,5 31,3 30,9 2,6
8 | ®on + Kommnoct 3 (20 1/ra) 30,2 31,0 30,6 2,3
HCPgs (1/ra) 0,78 0,66 O O
Sx (%) 2,6 2,2 O O

Ipumeuanue: Komnoctl- HaBo3 + omasime nucths nepeBbeB + 1,5% HKOY;
Kommoct2- ntuuunii moMeT + omnasiiue JUCThs aepeBbeB + 1,5% HKDVY;
Kommnoct3- HaBo3 + nTuuuii nomeT + onasiuue JucThs aepeBbeB +1,5% HKOYVY.

Onpeneneno, 4To B NEPBBIM U BTOPOW 'O UCCIEA0BAHUM, ITpy naxore Ha 30
cM Ha MuHepasibHOM BapuaHTe (NagoP140Kig0 Kr/ra) yposkait xsomka-ceipuia B
cpedaHeM 3a JiBa roja coctaBusl 28,7 1/ra, a OTHOCUTEIHLHO OOJBIIUN ypoKaii
XJIOMKA-ChIPIAa TIOJy4YeH MpU MPUMEHEHUH Ha (OHE MUHEPAIbHBIX YI0OpeHUi
KOMIIOCTOB M3 NTUYHETO MOMETA + OMAaBIINX JIUCThEB JiepeBbeB + 1,5% HKDY (10
T/ra) u HaBo3a KPC + mTuybero momera + omaBIIUX JTUCThEB AepeBbeB + 1,5%
HK®YVY (20 1/ra), roe mpubaBka yposkasi XJIOMKa-ChIpIla B CPEIHEM 3a JiBa roja
coctaBmia 2,9 u 2,6 1/ra coorBercTBeHHO (Tabm. 4).

B mnsaroii rnase «I¢¢eKTHBHOCTL OMOryMyca Ha XJIONMYATHHMKE B
YCJIOBHUSIX CTAPOOPOIIAEMBbIX THIHMYHBIX CE€PO3e€MOB)» TPUBEJCHbI Hay4YHBIC
naHHble 10 3(P¢GEeKTUBHOCTH OHUOTyMyca Ha XJomYaTHUKE. B crhenuanbHbIX
YCJIOBUSIX MbI BBIpAIIMBAIN KaTU(OPHUHUCKUX KpPACHBIX YEpBEH, KOTOpPHIC
nepepadaThiBalOT HABO3 M BCJEACTBUE ATOTO MOIYYAEeTCsl LIEHHOE yJoOpeHue —
ouorymyc. B moneBoMm ombiTe Ouorymyc BHocuiics B Hopme 10 m 15 1/ra 6e3
MUHEpaJbHBIX y1o0peHuit u Ha poHe Nis5oP100K7s5 1 NogoP150K100 KT/Ta.

Pe3ynpTaThl ucciaenOBaHMI MOKa3ald, YTO HU3KOE COJEpKaHHE T'yMyca B
MMaXOTHOM M TMOAMaxoTHoM ciosax mouBbl (0,899 u 0,600%) ormedeHo Ha
KOHTPOJILHOM BapHiaHTe 0e3 yI0oOpeHWi, 3TH TOKa3aTelr 3a TPU roja OmbITa 10
CPaBHEHUIO C MCXOAHBIM cojaepxkaHueM ymensiicb Ha 0,016 u 0,013%.
Hanbonee BbicOKOE cojepkaHME T'yMyca B IMaxXOTHOM M TMOJMAXOTHOM CJOSIX
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nmouBsl (0,942 u 0,621%) ormedeno npu BHecennu 15 T/ra Ouorymyca Ha (one
N2ooP150K100 Kr/ra, xoTtopoe mo cpaBHeHHIO ¢ BapuaHTOM NyooPiso Kigg kr/ra

yBenuuuioch Ha 0,034 u 0,011%, a mo cpaBHEHHIO ¢ UCXOAHBIM COJIEPKAHUEM - HA
0,027 u 0,008% (Puc. 5).
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Puc. 5. Biusinue 6morymyca u HaBo3a Ha cojiep:KaHue rymyca
B CTApOOPOIIAEMOM THIIHYHOM cepo3eMe

Omnpeneneno, yto npu BHeceHuu 10 1/ra 6morymyca Ha GoHe NogoP150Ki00
Kr/Ta COAEp’)KaHWe HUTPATHOTO a30Ta B BEPXHUX CJOSIX MOYBHI B (pa3e I[BETCHUS
XJIOMYaTHUKA B roj JelcTBUs Onorymyca coctaBuiio 18,0 u 5,3 Mr/kr, B nepBblid
roja nocuenencTeus - 36,9 u 18,2 Mr/kr, Bo BTOpoi roj nocieaeicTus - 21,9 u
12,6 Mr/kr mouBbl, a Tipu BHeceHHWU 20 T/ra HaBO3a ATU TMOKa3aTelXd COCTABWIU
coorBerctBeHHo 14,9 u 4,1; 26,8 u 19,1; 18,6 u 06,6 mr/kr moussl. [lpwm
MoBbIIeHNH HOpM Ouorymyca (15 1/ra) u HaBo3a (30 1/ra) Ha donre NyyeP150Ki00
KI/Ta HE OTMEUEHO PEe3KUX pPa3IUYHMil MO COACPKAHUIO HUTPATHOTO a30Ta IO
cpaBHeHuto ¢ HopMmamu 10 1/ra 6morymyca u 20 T/ra HaBo3a. Ho Hago oTMETUTS,
YTO HAa KOHTPOJBHOM BapuaHTe 0e3 yAoOpeHHil u3 roja B TOJ HaOIIOJAI0Ch
CHUKEHUE COJIEpP)KaHMsI HUTPATHOTO a30Ta, YTO CBA3AHO C MAaKCHUMAaJIbHBIM
MOoTpeOJICHNEM a30Ta pAaCTEHUSIMU B TIeproJ1 Beretanuu. Ha octanbHBIX BapuaHTax
OTMCUYCHO TOBBIIICHUE COJEPKAHUS HUTPATHOTO a30Ta, OCOOCHHO B TMAXOTHOM
CJIOC TIOYBHI.

BrisiBneno, uto BHeceHue 10 1/ra 6worymyca Ha ¢oHe NisoP100K75 kr/ra
OKa3bIBAaCT OJIATOTPHUSATHOE BIUSHUC HA TMUTATCIBHBIA PEKUM PACTCHUN BO BpeMsI
BEreTaIllMd W O0O0CCIeUYMBACT HAWIYYIIME PE3yJbTaThl MO POCTy M PA3BHTHIO,
HAKOIJICHUIO TIJIOJIO3JIEMEHTOB W YPOJKar XJIOINKa-ceipiia. Ha KkoHTpose 0e3
yaoOpeHuil yposkaii XJIONKa-ChIpIia B CpeHEM 3a Tpu roja coctaBuia 21,5 1y/ra,
mpu BHeceHWH Toabko 20 T/ra HaBo3a - 23,7 1/ra, B CpaBHECHHUU C KOHTPOJIEM
npubaBka cocraBmia 2,2 n/ra. [lpu Buecenun Tonpko 10 T/ra Guorymyca ypoxai
XJIOMIKA-ChIPIIa B CPEHEM 3a TpH roja coctaBui 24,8 1/ra ¢ mpubaBkoi 3,3 1/ra u
no cpaBHeHHIO ¢ BHeceHueM 20 1/ra HaBo3a - 1,1 w/ra. HauOonbmmii ypoxxait
XJIOMKA-ChIpIia B cpemHeMm 3a Tpu Toxa (31,7 m/ra) momydeH Tpw BHECEHUU
ouorymyca B konmdectBe 10 1/ra Ha done Ny P1g9K7s kr/ra, roe mpubabka
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ypoXasi 0 CPaBHEHHIO ¢ KOHTpoJieM coctaBuia 10,2 m/ra, oT HoHOBOTO BapuaHTa
ouorymyca - 2,7 u/ra.

[Ipu BHecenun 20 1/ra HaBo3a Ha ¢doHe Nis0P100K75 Kr/ra yporkaii xjomnka-
Chlplia B cpeaHeM 3a Tpu Toja coctaBui 30,7 1/ra, mpubaBka ypokas IO
CpPaBHEHHUIO C aOCOJIIOTHBIM KOHTpPOJEeM paBHsJack 9,2 1/ra, oT (HOHOBOTO
BapuaHTa HaBo3a - 1,7 1/ra. [loBelllieHne HOpMBI OMorymyca fo 15 1/ra Ha doHe
N2oo P140 K100 KI/Ta HEe criocoOCTBOBANO JalbHEHIIEMY YBEIMUYEHUIO YPOKAHOCTH
XJIOMMYaTHUKA TI0 CPAaBHEHHWIO C BapWHTOM, T1e BHOCWIOCH 10 T/ra 6morymyca u
pa3HMIIA B YPOXKae MEXIy STUMHU BapuaHTaMU OTbITa cocTaBmia Bcero 0,5 1/ra.

B mectoii rnaBe auccepTalM  pacCcMaTPUBACTCS «JKOHOMHUYECKAS
3p(PeKTUBHOCTH TNPUMEHEHHUS] OPraHUYeCKUX MW OPraHOMHHEPAJIbHbIX
yao0peHui B XJIONKOBOACTBe». Pe3ynbTaTel oOnpeneneHuss 3KOHOMHUYECKOU
3((PEKTUBHOCTU BHECEHUS Pa3IUYHBIX (POPM OpraHmyeckux yaoOpeHuil (HaBoO3,
TOPOJICKUE OTXOJbl, THJIPOJIM3HBIA JIUTHUH) U OPraHOMUHEPAIbHBIX CMEced Moj
XJIOMYaTHUK moka3anu s¢ddextuBHOCcTh BHeceHuss 40 T/ra HaBo3a u 40 T/ra
TOPOJICKUX OTXOJIOB MO 350b, TJI€ YCIOBHO-YUCTBIM Joxoa cocTaBui 136,00
py6/ra u 63,60 py6/ra, a pertabenbHOCTh - 53,1 1 24,1% cooTBeTcTBeHHO. Takxke
HamOonbInas npubbulb 366,8 cym/ra u 295,1 cym/ra oTMeueHa NpU BHECEHUU
KOMIIOCTOB M3 MTHYhEro noméra + ruapoim3Horo mnurauHa (12,5 T/ra) u
TOPOJICKUX OTXOJOB + THAPOJU3HOTO JUTHHHA (45 T/Ta). A TIpU KCIONIB30BAHUU
komrocToB U3 HaBo3a KPC + runponusnoro nurauna + 1% ¢ocdopa (45 1/ra) u
KOHCKOT0 HaBo3a + ruaponusHoro aurauHa + 1% d¢ocdopa (42 1/ra) npuObLIb
coctaBuia 194,4 cym/ra u 168,2 cym/ra COOTBETCTBEHHO.

Y CcTaHOBJICHO, YTO MPU BHECEHUH OPTaHOMUHEPATBHBIX YI00pEHU TOI0BOM
HopMmoi ¢ocdopa 150 kr/ra (u3 pacuera obmero pocdopa B cocrae OMVY) Ha
done NygoKigo kr/ra uncras npubbuib coctaBmwia or OMVY-l 266800 cym/ra, a ot
OMY-II - 287800 cym/ra u o cpaBHeHuUIO ¢ BHecenreM 20 T/ra HaBo3a MpPUOBLIb
coctaBmia coorBeTcTBeHHO 13200 1 34200 cym/ra.

[Ipu BHecenmn 10 T1/ra KommocTa (MTUYMNA TOMETa+OIMAaBIIAE JIUCTHS
nepeBbeB+1,5% HKDVY) ¢ nocnemyromeit Bcmamikoi moussl Ha riayouny 30 cMm
npuObUTh paBHsuiach 173222 cym/ra, a mpu ucnonb3zoBanud 20 T/ra KOMIocTa
(maBo3 KPC + nTuumii momer + omnaBmiue JUCThA AepeBbeB + 1,5% HKDY) -
138376 cym/ra, ¢ mpubaBkoit 125218 u 90372 cym/ra, yto Ha 18126 cym/ra
OOJIbIIIC B CpaBHEHWM C aHAJOTWYHBIMM BapHaHTaMH TPH IMaxXOTe TOYBHI Ha
rryouny 40 cMm.

[Ipu BHecenuu 10 T/ra OGmorymyca Ha ¢oHe NisoP100K75 kr/ra ycioBHo-
quCThIN 10X0J coctaBmi 9017 cym/ra, yto 6ombie Ha 3171 cym/ra OT KOHTPOJIS U
Ha 741 cym/ra ot ponoBoro Bapuanta. [Ipu BHecenun 20 1/ra HaBo3a Ha hoHe Nisg
P10 K75 kr/ra npubsuis coctaBuiia 7919 cym/ra, uro Ha 1098 cym/ra MeHsblie mo
cpaBHeHUIO ¢ BHeceHneM 10 1/ra Guorymyca Ha ¢pore NisoP100K7s kr/Ta.
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BbIBO/1bI

1. CoBMecTHOE€ MNPUMEHEHHE OpPraHUYEeCKUX , OpraHOMHHEPATbHBIX
ynoopennit (OMY) u KOMIIOCTOB HE3aBUCHMO OT uX (hOpM, HOPM, CPOKOB U
CIIOCOOOB BHECEHHUS BeChbMa MOJIOKUTEIHLHO BIMSIET HA IJIOJIOPOJIUE TOUYBHI, POCT,
pa3BUTHE W TPOAYKTUBHOCTH XJjomuyaTHUKa. [lonoxuTtenbHoe AelcTBUE Ha
NUTATEJbHBIA PEXKUM TOYBBI W pAcCTEHUM HaOMIOJaeTCss IMpPU BHECEHHUH
OpraHUYecKuX ynoOpeHuil moj 3510b, a TaK’Ke BO BpeMsl BEreTalluy XJIOMYaTHUKA
Ha ¢oHE MUHEpATbHBIX yaoopenuid. B cpaBHenuu ¢ koHTposieM NpsoP175K;25 kr/Ta
(27,5 w/ra), npu BHeceHuu 40 T/ra TOPOACKUX OTXOIOB O] 310b IpUOaBKa ypoxkas
XJIOTIKa-ChIpIIa B cpeiHeM cocTaBuia 3,7 1/ra, ot 40 1/ra HaBo3a - 3,5 1/ra.

2. B xoMIIocTax ¢ COYETaHUEM PA3IMYHBIX (POPM OPraHUYECKUX yIOOpECHUI
¢ nobasinenueM 1% dochopa oT Beca cMecu u 0e3 HETO, BIAXKHOCTH B OpraHo-
MUHEPAIBHBIX KOMIIOCTaX B MIEPHUOJT XpaHEHU KoJiebanach B mpejaenax 47,7-60% B
3aBUCUMOCTH OT BapHaHTOB ombiTa. K KOHIly XpaHeHus: 00Jibllie BAJIOBOTO a30Ta,
dochopa u kanus 0oOHAPYKEHO B KOMIIOCTaX M3 NTHUYHETO MMOMETa + JIMTHUHA
(0,980; 0,460 u 0,840%), xonckoro HaBo3a + jurauHa + 1% dochopa (0,540;
0,399 u 0,580 %), ropoackux orxoa0B + qurauHa (0,468; 0,320 u 0,560%), HaBo3a
KPC + murauna + 1% docdopa (0,445; 0,350 u 0,540%), naumensiee (0,387;
0,220 u 0,260 %) — B KOMIIOCTE W3 TUIPOJIU3HOTO JUrHUHA + 1% docdopa.

3. Buecenue kommnocta B HopMme 12,5 T/ra M3 NOTUYBErOo MoOMeTa +
TUAPOJIM3HOTO JIMTHUHA (cooTHOomeHue 1:2,5) unu 45 T/ra (ropoiackue oTXoabl +
JIUTHUH C COOTHOIIEHUEM 1:2), cmocoOCTBOBANIO YBEIMYEHUIO COJICPIKAHUS TyMyca
B mmouse 70 1,210-1,230% B 0-30 cm u 0,842-0,850% B 30-50 cM ci10sX TOYBHI, a
[0 CPAaBHEHHUIO C MCXOAHBIM COCTOSIHMUEM OHO Bo3pactaino Ha 0,296-0,316% wu
0,230-0,238 %. Ha wmunepampHoM (oHe (NyooP140K100 kr/Ta) comeprxanue
noaBmwxHoOro ¢ocdopa B maxotHoM (0-30 cm) u noamaxotHoM (30-50 cM) crosix
MIOYBHI B IEPBBIA T'OJ] OIBITA COCTABUIIO COOTBETCTBEHHO 28,6 1 23,0 MI/KT MOYBHI,
HAa BapuUaHTax C BHECEHHWEM KOMIIOCTOB, IO CPaBHEHUIO C KOHTPOJHHBIM
BapUAHTOM, TU TOKA3aTEIHM MOBBICUIUCH B TOJl JEHCTBUA U TOCIECACUCTBUS Ha
3,4-6,4 u 3,2-5,0 mr/kr, Ha 2,6-4,1 u 1,8-4,0 mr/kr, 0,8-3,3 u 0,4-2,4 MI/KI IOYBBEI.

4. YCTaHOBIIEHO, YTO OTHOCHUTEIIBHO OOJBIITNE MPHOABKU ypoxkKas XJIOTKa-
ceipuia (1,3-3,6 1/ra) B cpeaHeM 3a TpU rojia MOTYYECHHO NPH BHECEHUU Ha (poHe
MUHEPATBHBIX YI0OpEHUN KOMIIOCTOB W3 TOPOACKUX OTXOJOB + THUIPOIUZHOTO
JurHuHa (45 T1/ra) U NTUYBEro noMeéra + ruApoiau3Horo JurauHa (12,5 t/ra) npu
cootHomieHnu 1:2 u 1:2,5, a Taxxe HaBo3a KPC + ruaponusnoro jqurauHa + 1%
docdopa (45 1/ra) 1 KOHCKOTO HaBO3a + TUAPOIU3HOrO JUrHuHa + 1% docdopa
(42 1/ra) npu cootHomenuu 1:2 u 1:2,5.

5. Ilpy coBMECTHOM BHECEHMHM HABO3a W OHOryMyca C MHUHEpPaTbHBIMU
yAOOpEHUSIMU  yIIY4IIaeTCs MUTATEIbHBIM PEXHUM TOYBBI, UYTO OJaronpusTHO
BO3/ICHCTBYET HA POCT, PA3BUTHE, HAKOTUICHHUE TUIOJOBBIX AJIEMEHTOB M KOPOOOUEK
xJiomuaTHUKa. Pacxo/l mUTaTeIbHBIX 3JIEMEHTOB ISl CO3AaHusl 1 TOHHBI XJIOMKAa—
CeIpiia cocTaBui - azora-41,3, ¢ocdopa-20,1 u xamusa-47,3 kr/ra - Ipu BHECEHUU
30 1/ra HaBo3a Ha (QoHe NyooP150K100 KT/Ta, a mpum wucnosmp3oBanuu 10 T1/ra
ouorymyca Ha pone Ni50P100K75 kr/Ta coorBercTBenHo0 29,0, 14,0 1 46,6 kr/ra.
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6. Hanbonpmuii yposkail xjiomnka-ceIpiia B cpeaneM 3a Tpu roaa (31,7 m/ra)
nonydeH mnpu BHeceHuu 10 T/ra Omorymyca Ha (one NisoP100K7s5 kr/ra, rme
BBISIBJICHO YJIYYIIIEHHME TEXHOJOTMYECKUX CBOWCTB BOJIOKHA. B cpaBHEeHUU C
MUHEpalIbHBIM (POHOM, TIpH Ucnosb3oBaHuU 10 T/ra 6uorymyca u 20 T/ra HaBo3a
npubaBKU yposKas XJIOMKa-ChIplia MO rojiaM HcciienoBanuit coctaBunu 2,0; 2,5 u
3,6 /ra (buorymyc) u 1,8; 2,0 u 1,4 i/ra (HaBo3).

7. B opranomuHepanbHbix yaoOpenusix (OMY) u3 HaBo3a KpyMHOTO
poratoro ckota ¢ nobaeneHuemM Kroizpuikymckux (ochoputoB mokazatens pH
coctaBisieT 8,32-8,73, 4To ylny4dliaeT paCTBOPUMOCTh T'YMUHOBBIX KHCIIOT. B OMY
CHUKACTCS KOJIMYECTBO AMMOHH(PUKATOPOB U OaKTepWid, HYTO CBS3aHO C
YMCHBIIICHUEM  KOJMYECTBA JIETKOYCBOSIEMBIX W  TOBBIIMICHUEM  CIIOKHBIX
OPTraHUYECKUX COCIUHECHUMU.

8. Ilpu npuMeHeHn opraHOMHHEpPaNbHbBIX yaoOpeHuit (OMY) nosblimaercs
coJiepKaHUEe HUTPATHOTO a30Ta, MOJBIXKHOTO (ochopa M OOMEHHOro Kaius B
MOYBE MYTEM CO3JaHUA ONTUMAJIBHOTO MHUTATEJBHOTO PEXUMa PACTEHUM, YTO
MOJIOKUTENIBHO BIIMSIET HA POCT, pa3BUTHE M HAKOIUIEHUE CYXOM MaccChl
XJIOMYAaTHUKOM. [Ipu 3TOM cO3/1at0TCsl YCIOBUS ISl ONTUMAIIBHOTO COOTHOIIEHUS
reHepatuBHbIX (34,8 1) u BereratuBHbBIX (78,1 T) OpraHoOB XJIOMYATHUKA.

9. Ilpu npumenenue kommnocta u3 HaBo3a KPC wu KbIBBUIKYMCKHX
dbochoputoB (u3 pacuera 150 kr/ra P,O5 B cocrae OMYVY-Il) Ha done
N2ooKigokr/ra yposkail XJIONKa-chIpiia IO TrojaM HCCIEAOBaHUN B  YCIOBUSIX
TUNUYHOrO ceposzema coctaBui 30,9; 35,2 u 36,7 w/ra (cpennee 34,3 1/ra), a B
YCJIOBHUSIX CEPO3EMHO-IYTrOBBIX IMOYB COOTBecTBeHHO 35,9; 35,4 um 33,8 wm/ra
(cpennee 35,0 /ra).

10. B pe3synprare 4-x MECAYHOIO KOMIIOCTUPOBAHUSA, OPTraHHUYECKOE
BEILIECTBO OBLIO HAMOOJIBIIUM Yy OPTraHO-MUHEPATIBHOTO KOMIIOCTA, COCTOSIIIIETO U3
ntuybero mnoméra, HaBo3a KPC wu 1nucTheB 1u1aTaHa BOCTOYHOTO (TpU
cootHomennu 1:2,5:2,5) ¢ nobGaBieHueM HUTPOKAIbIMH(GOChHATHOTO yA0OpEeHUs
(HK®Y). Banossix ¢opm azorta, pocdopa 1 Kanus ObLI0 CPABHUTEIHHO OOJIBIIIE B
KOMIIOCT€ W3 CMECHM MNTUYBEro IOMETa W JINCTHEB IIJJaTAaHa BOCTOYHOTO B
cooTHoueHuu 1:3 ¢ no6asnennem HKDVY.

11. B ycioBuUAX CTapOOPOIIAEMBIX TUITUYHBIX CEPO3EMOB BHECEHUE OPraHo-
MHUHEPAIBHOTO KOMIIOCTAa, COCTOSIIIETO0 W3 NTUYBETO0 MOMETAa+HIUCThEB IJIaTaHa
BocToyHOTO (cootHomenue 1:3) + 1,5% HK®VY(101t/ra) unu naBoza KPC +
NTUYBETO MOMEeTa + OMaBIIME JIUCThS IU1aTaHa BocTtouHoro + 1,5% HKO®Y (20
T/ra)  CHOCOOCTBYET YBEJIMYECHHUIO Yypoxkas XJOomKa-celpiia Ha 2,6-2,9 1/ra B
cpaBHeHUU ¢ BHeceHUeM NygoP140K100 KT/Ta, T11€ yporkaii paBHsuics 28,711/Ta.

12. B xnonkoBojacTBe PecnyOinku npu HEJ0CTaTKE HE TOIbKO (PochOpHBIX,
HO U KaJIMHHBIX yA0OpeHUH 11es1ecoo0pa3Ho UCTOIb30BaHUE OPTraHOMUHEPATbHBIX
ynoopenuit  (OMY) mnyrem kommoctupoBanusi OemHbiX  KbI3BUTKYMCKHX
dochoputos (obmmii pochop 12-14% ) ¢ HaBozom KPC (20% dochopuros u 80%
HaBO3a OT o6mielt maccol cmecH). K Tomy e, oprano-muHepaibHble KOMIIOCTBI
MO>KHO IIPUTOTOBUTH U3 TOPOACKUX OTXOJOB + FHAPOJIU3HOTO JUTrHUHA (45 T/ra) n
NTUYREro MoMETa + ruapoiu3Horo gurauHa (12,5 1/ra) npu cootHomennu 1:2 u
1:2,5, a Taxke HaBo3a KPC + runponusnoro nurauna + 1% ¢ocdopa (45 1/ra) u
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KOHCKOTO HaBo3a + ruapoiusHoro jurHuHa + 1% docdopa (42 t1/ra) mnpu
cootHomrennu 1:2 m 1:2,5, a Takke, NTHYBEro IIOMETAa + OMNABIIMX JHCTHEB
nepeuBbeB + 1,5% HK®VY(10 T/ra) mpu cootHomennn 1:3 win HaBo3
KPC+omnasmme nuctes nepeBbes+1,5% HKOY (201/ra) npu cootHomenuu 1:1.

13. B ycloBUSX TUIHYHBIX CEPO3EMOB U JIYTOBO-CEPO3EMHBIX MTOUYB B IIENISAX
MOJIYYCHHS] BBICOKMX M KaYeCTBEHHBIX YPOXKAaeB XJIOIMKAa-ChIpIa PEKOMEHIYETCs
BHOCUTh OpraHUYecKHe YJIO0OpeHHs U OpraHOMHUHEpPANbHbIE KOMIIOCTHI TIOJ
OCCHHIOI0 BCTANIKy OAWH pa3 u3 pacuera 20-30 1/ra Ha aBa-tpu roma, OMY
exerogHo HopMme S5 1/ra mof 310k Ha poHe NygoKigo Kr/ra. buorymyc BHOCHTCS B
Hopme 10 1/ra omuHu pa3 Ha Tpu roaa Ha pone NisoP100K75 Kr/Ta, a mpu moakopmMrax
XJIOMYaTHUKAa BO BpEeMs BeTeTallud XJOMJYaTHWKa (B ¢asze OyToOHW3aMH U
LBETCHUS]) K MHUHEPAIBbHBIM YAOOPEHUSM CleAyeT I00aBisATh MEpEenpeBUINi U
MPOCESHHBIN HAaBO3 (ChITIEN]) U3 pacueTa 2-3 KT Ha | KT azoTa.
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INTRODUCTION (Annotation of the doctoral dissertation)

Topicality and demand of the subject of dissertation. Organic fertilizers
coupled with mineral fertilizers are widely used in the world to produce green
products, improve soil fertility, optimization of water-physics and nutritional
properties of soil, nutrition of agricultural crops. The organic fertilizers are used to
replenish the soil humus, to enrich the soil by nutrients and improve its structure,
decrease the environment pollution as well as build up conditions to achieve high
and qualitative yields of agricultural crops.

Wide-scale masures is conducted in cotton production of the country
on use of optimal rates and application timing of organic and mineral fertilizers,
application of organomineral composts for plant nutrition. Application of organic
fertilizers in sierozem, desert, grey-brown, takyr and other soil types allows to
achieve sustainable and high yields of cotton. Application 1 ton of manure before
soil plow in autumn provides 1 ton of additional seed-lint yield of cotton.

Application of various forms of organic fertilizers and organomineral
composts increases humus and nutrients contents in soil, has positive direct and
residual effects on dynamics of available nutrients (nitrogen, phosphorus and
potassium) in soil, nutrient uptake by plants, cotton yield and its quality.
Composting of manure with rock phosphate added improves microbiological
processes and biological activity of the organomineral composts and application of
the latter in soil increases humus and nutrients contents. Determination of
biohumus effects on soil nutritional status, macro elements contents in plant and
the nutrients uptake by plant as well as the investigation on developing of
application technology of composts made of manure, chicken poultry and other
organic wastes are important issues of current research.

This research study facilitates to a certain extent the fulfilment of the tasks
identified by the Decree of the President of Uzbekistan No. ITY-2151 of March 14,
2014 and the Resolution of the Cabinet of Ministers of the Republic of Uzbekistan
No. 219 of May 16, 2001 “On measures on use of Kyzylkum’s rock phosphates”
and No. 551 of November 23, 2004 «On measures on increase of usage efficiency
of Kyzylkum’s rock phosphates”.

Conformity of this research to the priority directions of development of
science and technologies of the Republic of Uzbekistan. The present work has
been carried out in accordance with the priority areas of the development of
science and technology of the Republic of Uzbekistan V. “Agriculture,
biotechnology, ecology and environmental protection™.

Review of international scientific research related to the topic of
dissertation. Research on cotton nutrition eficiency under application of organic
and organomineral fertilizers and developing of their application technology are
conducted by such world's leading scientific research centers and higher education
institutions as the *Agricultural Research Service of United State Department of
Agriculture (ARS-USDA), Food and Agriculture Organization of the United

! http://www.usda.gov/; http://www.fao.org/home/en/; http://www.caas.cn/en/; http://www.cicr.org.in/
http://www.icar.org.in; http://www.iari.res.in/; http://www.dpi.nsw.gov.au
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Nations (FAO), Institute of Cotton Research (ICR, CAAS), Chinese Academy of
Agricultural Sciences, Indian Central Institute for Cotton Research, Indian
Agricultural Research Institute, Australian Cotton Research Institute, Russian Plant
Nutrition Research Institute named after D.N. Pryanishnikov and Scientific
Research Institute Soil Science and Agrochemistry (Uzbekistan).

The following scientific results were obtained from the worldwide research
activities aimed on determination of influence of organic fetrtilizers on soil fertility
and cotton vyield: high and qualitative yields were achieved with balanced
application of organic and mineral fertilizers (Institute of Cotton Research (ICR,
CAAS), Chinese Academy of Agricultural Sciences); efficiency of biohumus
application to produce green products and the fertilizer impact on agro-physics and
bioactivity of soil was investigated (United States Department of Agriculture);
dynamics of humus content in soil under application of organic and organomineral
fertilizers (Indian Central Institute for Cotton Research, Indian Agricultural
Research Institute); optimal rates and application timing of organic and
organomineral fertilizers in agricultural crops were developed (Australian Cotton
Research Institute); application technology of different organic fertilizer forms
with the aim to sustain and to increase of soil fertility was developed (Cotton
Research and Application Center, Turkey and Russian Plant Nutrition Research
Institute named after D.N. Pryanishnikov).

At present in the world, the following priority investigation are conducted
including: application of different forms of organic and organomineral fertilizers in
cotton; determination of efficiency of biohumus under its single and combined
application with mineral fertilizers; composting of organic wastes with addition of
mineral fertilizer; developing of application technology of organic and
organomineral fertilizers.

Degree of study of problem. The issues on application timing and rates of
manure, composts and different forms and norms organic fertilizer were studied by
F.A.Skryabin, 1.P.Mamchenkov, G.A.Dujev, K.M.Razikov. |.E.Eshanov,
S.R.Sangimov, K.V.Mirzajanov, B.U.Ermatov, I.N.Niyazaliev, N.P.Pyrakhunov,
D.S.Sattarov, F.Khashimov, A.Ergashev, B.H.Tillabekov, M.M.Tashkuziev,
N.M.lbragimov, Sh.Khalikulov and others. Investigation of the role and
preparation of composts from various organic wastes, nutrition of agricultural
crops including cotton and followed crops, increase of soil fertility and
productivity of crops were conducted by Dai (USA), Liu and Vo (China), Arthur
(Australia), Brar and Jiwan (India), Malik and Ali (Pakistan), Demelash (Africa)
and others. However less information is available on efficiency of new forms of
organic fertilizers and their application rates, biohumus, composting of manure
with the Kyzylkum’s rock phosphates or chicken poultry and tree leaves.

Interrelation of the dissertation topic with the scientific-research works
of the host institution. The present dissertation work has been carried out in
framework of the following applied research projects: “To develop the application
technology of environmentally friendly forms and norms of mineral fertilizers,
non-traditional agrominerals, local rock phosphate based the organomineral
fertilizers aimed to sustain and to increase soil fertility and yields of crop varieties
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in the cotton based cropping systems for different soil and climatic conditions of
Uzbekistan” (2003-2005); KXA-7-015 «Study the influence of soil plow depth on
efficiency of organo-mineral composts for enrichment of the soil by organic
matter” (2009-2011).

Purpose of the study is developing of application technology of new forms
of organic fertilizers and organomineral composts added the Kyzylkum’s rock
phosphate, and biohumus to sustain soil fertility and increase cotton productivity in
conditions of irrigated sierozem soils of the Uzbekistan Cotton Belt.

Research tasks include:

developing of preparation technology of new forms of organomineral
composts using various organic wastes and mineral fertilizers aimed to increase the
organic fertilizers amount;

assessing of influence of various forms of organic fertilizers and
organomineral composts on humus content and dynamics of available nutrients in
soil, assimilation and uptake of NPK by plant, cotton productivity and quality of
the seed-lint yield;

determination of direct and residual effects of balanced application of
organomineral composts (made of cattle and horse manures, hydrolytic lignine and
chicken poultry) with mineral fertilizers on humus content and dynamics of
available NPK nutrients in soil, assimilation of nutrients by plant, growth,
development and seed-lint yield of cotton and the yield quality;

determination of composting process of the compost made of manure and
the Kyzylkum’s rock phosphate, microbiological processes and biological activity
in organomineral fertilizers (OMF) as well as content of humus and other nutrients
in soil;

developing preparation and application technology of organomineral
composts made of manure, chicken poultry and tree leaves;

assessing of the biohumus influence on soil nutritional status, nutriens
content in cotton plant parts and nutrients uptake by the plant.

developing recommendations for farmers on application timing and rates of
different forms of organic fetilizers, organomineral composts made of manure,
chicken poultry and tree leaves, and biohumus in cotton.

Object of the research: irrigated typical sierozem and meadow-sierozem
soils, cotton, organic, mineral and organomineral fertilizers (OMF).

Subject of the study was to study the influence of organomineral composts,
organic and mineral fertilizers of nutritional and microbiological properties of soil,
nutritional order, growth, development and productivity of cotton.

Methods of the research: field and laboratory experiments, soil and plant
sampling, chemical and microbiological analyses, phonological observations were
conducted by using standard procedures. The soil and plant sampling and chemical
analyses were in accordance with the “Methods of chemical, agro-physical and
microbiological investigation in the irrigated cotton areas” and “Methods of
chemical analyses of soils and plants in Central Asia”. Statistical analysis of the
study results was performed using dispersion analysis method (Dospekhov, 1981)
and SAS statistical program (SAS Institute, 2008).
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Scientific novelty of the research is in the following:

influence of different rates, forms and application timing of organic
fertilizers on soil nutritional order, quantity and quality of cotton yield, NPK
uptake and the nutrients use efficiency by cotton under intensive sequence of
agricultural crops in conditions of typical sierozem soils was assessed;

direct and residual effects of organomineral composts on soil nutritional
order and NPK assimilation by plant, aboveground biomass accumulation and
seed-lint yield of cotton were revealed;

impact of biohumus made of manure by vermiculture method on content of
humus and available nutrient forms in soil, NPK uptake by cotton, the crop growth,
development and yield and its quality was determined;

application technology of organomineral fertilizers (OMF) made of manure
and the Kyzylkum’s rock phosphate (12% of total phosphorus) at the fertilizers
mass ratio of 80:20 was developed;

composting technology of the compost made of cattle manure, chicken
poultry and tree leaves and practical recommendations for farmers were developed.

Practical results of the research are as follows:

new reserves of organic fertilizers were explored; application of organic
fertilizers before the soil plow in autumn is the efficient way of use of various
forms of the organic fertilizers. In that, compared to application N,soP175K125 kg ha’
! of mineral fertilizer, averaged for three the study years (direct and residual effects
of organic fertilizers) the additional seed-lint yield of cotton was 0.23 t ha™ due to
application 40 t ha™ of compost made from the municipal wastes, 0.21 t ha™ - from
40 t ha™* of manure, 0.05 t ha™ — from 40 t ha™ of hydrolytic lignine. Averaged for
two the study years (direct and residual effects of organic fertilizers) the additional
seed-lint yield of cotton was 0.37 t ha™ due to application 40 t ha™ of compost
made from the municipal wastes, 0.35 t ha™ - from 40 t ha™* of manure, 0.19 t ha™ —
from 40 t ha® of hydrolytic lignine. In that, improvements in technological
properties of the cotton firbe were observed;

it was determined that the composts made of manure and hydrolytic lignine
(the mass based ratio of 1:2), municipal wastes and hydrolytic lignine (1:2 ratio),
chicken poultry and hydrolytic lignine (1:2.5 ratio) stored for 4 to 5 months in
compacted pile with 10-15 of soil cover on the pile top and application in autumn
of the ready compost in soil with rate of 30-40 tha™ improves agro-physical
properties and nutritional order of soil and increases the cotton seed-lint yield for
0.15t0 0.36 t ha™.

composting technology of organomineral fertilizers made of manure and the
Kyzylkum’s rock phosphate (12-14% P,0Os) with weight based ratio of 80:20 was
developed; storage of the compost for 4 to 5 months in compacted pile with 10-15
of soil cover on top of the pile improves the compost quality, and application of the
compost in cotton under NyyKig9 kg ha of mineral fertilizer increases the cotton
seed-lint yield for 0.30-0.40 t ha™* and improves the yield quality;

direct and residual effects 10 and 15 t ha™ of biohumus under single and
balanced application with mineral fertilizers with rates of NisP100K75 and
NaooP1s0K100 kg ha™ on nutritional order of soil and plant were studied. Balanced
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application of the biohumus and mineral fertilizer allows to achieve additional
0.20-0.30 t ha™* of yield.

preparation technology of the compost made of manure, chicken poultry and
tree leaves with addition 1.5% of inorganic fertilizer (Nirtate-Calcium-Phosphate)
from the compost weight was developed; the compost stored for 4 to 5 months in
compacted pile with 10-15 of soil cover on top of the pile and further applied in
autumn before the soil plow to 30 cm depth increased the cotton seed-lint yield for
0.30 tha™ and improved the yield quality.

Reliability of the obtained results can be justified by: use of field and
laboratory methods of investigation with statistical analysis of the results obtained
as well as confirmation of theoretical results with experimental data, comparison of
the obtained research results with international and local experiences, positive
evaluation of obtained results by experts in the research area, inculcation of the
results into agricultural production and research in the area of mineral and organic
fertilizer use; presentation of the research results at the international and national
scientific-practical conferences.

Theoretical and practical value of the research results. The theoretical
importance of the obtained research results is in scientific justification of balanced
application of various forms and rates of organic and organomineral fertilizers
(composts) with mineral fertilizers to sustain and to increase soil fertility under
different soil and climatic conditions.

Practical importance of the study is in developing of preparation and
application technology of organic and manure based organomineral fertilizers
(composts) with addition of different organic wastes and inorganic fertilizers.

Inculcation of the research results. Based on experiments carried out on
developing of application technology of organic and organomineral fertilizers
aimed on increase of soil fertility and cotton productivity the manual
“Recommendations on mineral and fertilizer use in plant nutrition” was developed
for farmers (Reference No. 01/20-3458 of 28.10.2016 of the Ministry of
Agriculture and Water Resources Management). Efficient results on accumulation,
storage and use of organic fertilizers in cotton production aimed on restoration of
soil fertility, increase of usage efficacy of mineral fertilizers and yield of
agricultural crops and, particularly, the yield quality.

The study results on developing of application technology of organic and
organomineral fertilizers were inculcated in 2012-2015 in administrative districts
of Uzbekistan and the Republic of Karakalpakstan on the area of 22,820 ha
(Reference No. 01/20-3457 of 28.10.2016 of the Ministry of Agriculture and Water
Resources Management). Application of organic and organomineral fertilizers in
cotton results in decreasing of mineral fertilizer rate for 20-25%, the cotton seed-
lint increases for 0.3 to 0.5 t ha™, the first pick-up share in total cotton yield
increases for 6-8%, net income ranges from 138.4 to 287.8 thousand soums ha™.

Approbation of the research results. Conducted the field trials were tested
every year by the special commissions of Uzbekistan Scientific Production Center
for Agriculture and Cotton Breeding, Seed Production and Agro-Technologies
Research Institute and received positive feedback. The research results were
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presented at the scientific and methodical councils of the Institute. Major research
findings were also reported at such international and local conferences as Te3ucsr
nokianos I, IV u V cbe3noB mousosenoB u arpoxumukos (Tashkent, 2000; 2005;
2010); «AxTtyanbHble TMPOOJEMBI XHMHYECKOH TiepepaboTku  (pocdoputon
Hentpanbubix KeibuikymoB» (Tashkent, 2006); «IIpobiemsl parroHaIbHOTO
UCIIOJIb30BaHus 3eMeNIbHBIX pecypcoB» (Tashkent, 2007); «Ilytu parmoHaabsHOTO
HCIIOJIB30BAHUA 3CMCIIbHBIX PCCYPCOB, COXPpAaHCHHUC, BOCTAHOBJICHHUC U ITOBBLIIICHUC
mioxopoust mouss (Tashkent, 2012 ); 47™ International Conference of Young
Scientists,  Specialist-Plant  Nutritionists and Ecologists «IlepcriekTuBs
NPUMEHEHUS CPEACTB XUMHU3ALMU B PECYpPCOCOEPEraronfx arpoTeXHOIOTHUIX)
(Moscow, 2013); Republican Scientific-Practical Conference «CoBpemeHHOE
COCTOAHHC )41 ICPCIICKTUBLI pa3BUTHUA CCIJICKIIN nu CEMCHOBOJICTBA
cenbCcKoxo3siicTBeHHBIX  KynbTyp» (Tashkent, 2015); International Scientific
Practical  Internet-Conference  “CoBpeMeHHOE  3KOJOTMUYECKOE  COCTOSIHUE
HpHpOIIHOfI CpCabI n HaY4YHO-IIPAKTHYCCKUC ACIICKTHI PalrOHAJIBHOI'O
npupoaonoas3oBanus’ (Astrakhan, 2016).

Publication of results. Forty five four research papers were published from
the results of dissertation, including 16 publications in the journals recommended
by the Higher Attestation Commission of the Republic of Uzbekistan. Among
them 13 research articles were published in the national and 3 papers in the foreign
journals.

Structure and volume of dissertation. The thesis consists of the
introduction, six chapters, conclusions, literature references and appendices, and
the text on 200 pages.
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MAIN CONTENTS OF THE DISSERTATION

Introduction describes the priority and actuality of the conducted research,
the goals, objectives, objects and subjects of research are defined. Conformity of
the research priority to directions of science and technology development of the
Republic of Uzbekistan is shown. The scientific novelty and practical results of the
study are described, theoretical and practical significance of the obtained results is
shown, information on inculcation of the research results into the practice and on
the published articles and structure of the thesis are provided.

The first chapter entitled “History and present state of research on use of
organic and organomineral fertilizers in cotton production of Uzbekistan”
provides details of research results and analyses of national and international
literature on the issue. In relation to purpose and research tasks there are results of
investigation on efficiency of organic and organomineral fertilizers in agricultural
crops, particularly cotton. There is a conclusion at the end of this chapter on still
existing problems of mineral and organic fertilizers use and necessity of
continuation and developing research works on cotton fertilization.

In the second chapter “Research conditions and methods”, the soil and
climatic conditions of the research sites and applied research methodologies are
given. There are information on the old irrigated typical sierozem soils at the study
site Akkavak, the Experiment Station of the Cotton Breeding, Seed Production and
Agrotecnologies Research Institute (CBSPARI) (former Uzbekistan Cotton
Research Institute) in the Tashkent region. Geomorphologically the research site
situated in undulating piedmont slopes of the Karjantau south-west which is in the
Chatkal range system. The typical sierozem soils with high carbonates have
neutral soil pH ranging from 7.0 to 7.2. Water table is in 18-20 m depth with very
low level of mineralization. The soil texture is a silt loam with 37.27 to 43.43% of
physical clay in the 0-160 cm soil layer.

According to the Akkavak meteosation data, the average summer
temperature for past 10 years was +25.2 °C, for winter — +0.3 °C, but maxima of
about 41.1 °C (July) and minima of about -20 °C (winter) were recorded. Duration
of no-frost period at the study site are 216 days. The last frost in spring can occur
on March 26 and the first frost and cold spells in autumn can occur on October 29.
An annual mean precipitation ranges from 400 to 500 mm.

Prior to establishment of the experiment the humus contents in the 0-30 and
30-50 soil layers of the typical sierozem soil were in the range of 1.151-0.815%
and 1.032-0.612%, total nitrogen — 0.137-0.072% and 0.090-0.064%, total
phosphorus — 0.217-0.142% and 0.163-0.120%, total potassium — 1.96-1.70% and
1.70-1.45%, NOs-N — 18.7-6.20 mg kg* and 14.4-540 mg kg™, available
phosphorus — 50.4-27.0 mg kg™ and 28.5-21.8 mg kg™, exchangeable potassium
382-208 and 326-184 mg kg™ respectively. Hence, the NOz-N content in the top O-
30 cm soil layer was low but available phosphorus and exchangeable potassium
contents were moderate.

The soil at Samarkand Researc Station of the CBSPARI is meadow-
sierozem soil, a silt loam in texture with water table of 5-6 m depth, the preceding
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crop was a cotton. According to the Dahbed meteostation data, in the study years
an annual mean air temperature was in the range from 13.7 to 15.1 oC,
precipitation — 405.3-435.7 mm, average air temperature for June — 23.3-25.8 oC,
for July — 25.7-27.1 oC, for August — 23.8-25.2 oC which positively influenced on
growth, development and accumulation of fruit elements as well as seed-lint yield
of cotton.

Prior to establishment of the experiment in Samarkand the humus contents in
the 0-30 and 30-50 soil layers of the meadow-sierozem soil were in the range of
1.120 and 0.810%, total nitrogen — 0.096 and 0.08764%, total phosphorus — 0.156
and 0.110%, total potassium — 1.90 and 1.50%, NOz-N — 14.3 and 10.0 mg kg™,
available phosphorus — 50.4-27.0 mg kg™ and 28.5-21.8 mg kg™, exchangeable
potassium 382-208 and 326-184 mg kg™ respectively. Available phosphorus (22.4
mg kg™) and exchangeable potassium (200 mg kg™) contents in the 0-30 cm soil
layer were low.

It should be note that the field and laboratory experiments and phonological
observations were carried out in accordance with the “Methods of field and
vegetative experimentation with cotton” (All Inion Cotton Res. Inst., 1981) and
“Methods of field experimentation” (UzCRI, 2007).

Soil and plant sampling, chemical analyses were performed using methods
described in the “Methods of agrochemical, agrophysical and microbiological
investigation in irrigated cotton areas” and “Methods of chemical analyses of soils
and plant in Central Asia”. Soil bulk density was determined by Kachiskiy method
(the cylinder volume was 500 cm® which is described in the “Methods of
agrophysical investigation” (All Union Cotton Res. Inst., 1973).

In the third chapter of the dissertation entitled “Efficacy of application
timing of different forms and norms of organic and organomineral fertilizers
on cotton in conditions of the old irrigated typical sierozem soils” there are
results of the laboratory experiment on mineralization rate of different forms of
organic fertilizers and the field experiment on influence of application rates, timing
and modes of various forms of organic fertilizers in combination with mineral
fertilizer to nutrients content in the soil and plant as well as cotton yield in
conditions of the old typical sierozem soils of the Tashkent region.

Results of the laboratory experiment (2015) showed that according to
mineralization rate the organic fertilizers could be in the next decreasing order:
compost from municipal wastes>manure>lignine.

In the field experiment (1985-1987) the highest humus content in the 0-30
and 30-50 cm soil layers was with application 40 t ha™ of manure before soil plow
in autumn (accordingly 1,136 and 0,720% in the year of direct effect and 1,140 and
0,726% in the year of residual effect). Compared to the spring 1985, humus
content in the 0-30 cm soil layer was increased for 0.016 and 0.020%, but the
increase was 0.022% (direct effect) and 0.028% (residual effect) compared to the
control with no organic fertilizer application.

Compared with the spring 1985 the humus content in the 0-30 cm soil layer
with application 40 t ha™ of compost made from municipality wastes was increased
for 0.013% in the year of the compost direct effect and for 0.016% in the year of
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the compost residual effect but the increase was 0.025 and 0.030% respectively in
comparison with the control treatment.

The highest NO3-N contents in the 0-30 and 30-50 cm layers were observed
with application of organic fertilizers before soil plow in autumn (Fig. 1). With
application 40 t ha™ of manure the NO;-N contents in the 0-30 and 30-50 cm layers
were 6.4 and 5.3 mg kg™ accordingly in the years of direct and residual effects of
the manure, for the compost from municipality wastes — 6.4 and 5.6 mg kg™
respectively.
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Fig. 1. Dynamics of NO3-N content in soil depending of organic and organomineral
fertilizers rates, forms and application timing

Available phosphorus content in the 0-30 cm soil layer was increased with
elevation mineral fertilizer rates up to NosoP175K125 Kg ha®. The highest content of
the available P,Os was accordingly with application 40 t ha™ of manure (51.3 and
40.2 mg kg™ of the available P,Os in the years of direct and residual effects) and 40
t ha™ of compost made from municipality wastes (51.0 and 42.1 mg kg™ of the
available P,Os in the years of direct and residual effects).

Balanced application of organic and mineral fertilizers increased cotton
seed-lint yield compared with the control (N,soP175Ki125 kg ha™). Averaged for three
the study years the cotton seed-lint yield in the control treatment with application
NasoP17sKi25 kg ha™* was 2.89 t ha™, averaged for two the study years the yield was
2.75 t ha™. The highest cotton seed-lint yields were with combined application
NosoP17sKizs kg ha™ of mineral fertilizer + 40 t ha™ of manure (3.10 t ha™) and
NasoP17sKizs kg ha +40 t ha™ of compost made from municipality wastes (3.12 t
ha™). In those, the additional seed-lint yields (averaged for three the study years)
were 0.21 and 0.23 t ha™ respectively in comparison with the control treatment.

In the fourth chapter of the dissertation “Various organomineral composts,
their composition and influence on soil and cotton yield”, there are results of
three laboratory-field experiments on dynamics of nutrients contents and other
chemical properties of organomineral composts during composting. The composts

61



were prepared by mixing of different forms of organic fertilizers and ammonium
phosphate fertilizer; manure and the Kyzylkum’s rock phosphate; manure, chicken
poultry and tree leaves with addition of Nitrate-Calcium-Phosphate fertilizer.
Influence of prepared the organomineral composts on soil nutritional order and
nutrients uptake by cotton was investigated in the four field experiments.

The first laboratory-field experiment deals with organomineral composts
stored outdoor near the CBSPARI (former UzCRI) in dense piles for 4 months
(July 15 to November 15). The composts were plowed into soil in autumn and their
influence in combination with NyP140K100 Kg ha™* of mineral fertilizer on nutrients
content in soil and nutrients uptake by cotton was studied in the field experiment.
Humus contents in the 0-30 and 30-50 cm soil layers in the control treatment with
application NygoP140K100 kg ha™ of mineral fertilizer were 0.959 and 0.720%. The
highest humus contents (1,210 u 0,842% respectively) in the soil were with
application 12 t ha™ of chicken poultry + hydrolytic lignine (in mass based ratio of
1:2.5) and 45 t ha™ of compost made from municipal wastes + hydrolytic lignine
(in mass based ratio of 1:2) (1.230 u 0.850%). The values were higher for 0.296-
0.316% and 0.230-0.238% in comparison with the control treatment (N,goP140K100
kg ha™ of mineral fertilizer).

The content of NO3-N in the soil 0-100 cm soil layer at 2-4 leaves stage of
cotton growth was 6.4 mg kg™ in the control treatment while it ranged from 6.6 to
8.1 with in the treatments application of organomineral composts. The difference
between treatments was ranging 0.2 to 3.1 mg kg™ at budding stage, 1.1 to 4.6 mg
kg’ at flowering stage and 0.7 to 2.0 mg kg* at maturity stage of cotton
development, the NOs-N content in soil of the control treatment was 11.1; 13.4 and
1.9 mg kg respectively. In the first year of the composts residual effect the NO5-N
contents in the 0-100 cm soil layer were 11.2; 14.3 and 5.4 mg kg™ respectively at
the budding, flowering and maturity stages of cotton development. The NO3-N
content in soil of the compost treatments was higher accordingly for 1.2-5.0; 0.8-
4.4 and 0.8-2.7 mg kg™ at the cotton growth stages mentioned earlier. In the second
year of the composts residual effect the NOs-N contents in the 0-100 cm soil layer
at the cotton growth stages mentioned above were higher for 0.9-2.8; 0.7-3.0 and
1.3-3.4 mg kg™ respectively compared to the control treatment.

It was defined that the composts incorporated onto soil with plow together
phosphorus and potassium fertilizers, and in-season applied nitrogen fertilizer
accelerated the plant growth, formation of fruit elements and maturation of cotton
bolls. Averaged for three the study years the cotton seed-lint yield with no compost
but application N,goP140K100 Kg ha™* of mineral fertilizer was 2.84 t ha™. The highest
yield gained was from application of the compost made from municipal wastes +
hydrolytic lignine (45 t ha™) and the compost made from chicken poultry +
hydrolytic lignine (12.5 t ha™®). In those, additional seed-lint yield was 0.45-0.48;
0.28-0.31 and 0.26-0.29 t ha™ respectively in the study years.

In the second laboratory-field experiment we studied dynamics of change of
nutrients contents in the organomineral composts prepared from manure added the
Kysylkum rock phosphate. The composts were stored for 3 months in anaerobic
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condition at 25 °C. The field experiment using the compost were carried out in
typical sierozem and sierozem-meadow soils.

Prepared the organomineral composts (OMF-I, 10% of the rock phosphate +
1 ton of manure and OMF-II, 10% of the rock phosphate + 1 ton of manure) were
incorporated into soil by soil plow in autumn on the basis that 150 kg P ha™ was
applied with the OMF. Contents of N-NOs in the 0-30 cm layer of the typical
sierozem soil with application of the OMF-I under NyyoP140K100 kg ha™ of mineral
fertilizer were 20.0; 22.8; 23.8 and 21.8 mg kg™ respectively at the 2.4 leaves,
budding, flowering and maturity stages of cotton development and with application
of the OMF-II - 20.8; 23.4; 23.9 and 22.8 mg kg™ respectively. The N-NO; content
in the meadow-sierozem soil was accordingly 15.8; 16.0; 23.2 and 15.6 mg kg™
with application of the OMF-I and 16.0; 26.4; 23.5 and 15.8 mg kg™ with
application of the OMF-II.

During the study years the available phosphorus contents in the 0-30 cm
layer of the typical sierozem soil at the cotton flowering stage were 30.3; 32.3 and
33.1 mg kg™ with application of the OMF-1 and 29.2; 30.4 and 32.1 mg kg™ in the
meadow-sierozem soil. Compared to control treatment (T3), the values were higher
for 0.02; 0.02 and 0.00 mg kg™ in the typical sierozem soil and for 0.02; 0.02 and
0.01 mg kg™ in the in the meadow-sierozem soil.

It should be noted that the organomineral fertilizers positively effected on
NOs-N and available P,Os contents in the soils but with no effect on exchangeable
potassium in the soils (no difference between the treatments was found). For
instance in the third year of the study, the exchangeable potassium contents in the
0-30 and 30-50 cm layers of the typical sierozem soil at the end of the cotton
vegetative season were accordingly 250 and 300 mg kg™ with application of the
OMF-1 and 260 and 240 mg kg™ with application of the OMF-I1, for the meadow-
sierozem soil — accordingly 245 and 215 mg kg™ with application of the OMF-I
and 250 and 220 mg kg™ with application of the OMF-II.

It was explored that cotton growth and development, accumulation of fruit
elements and aboveground biomass were favorable with application of OMF
fertilizers in comparison with application of no phosphorus fertilizer or ammonium
phosphate fertilizer under NygKio0 kg ha™* of mineral fertilizer (Table 1).

For instance, the number of bolls per plant as an important parameter of crop
productivity was significantly higher with application of the OMF in comparison
with application of the ammonium phosphate fertilizer. The cotton seed-lint-yields
with application of the OMF and the ammonium phosphate fertilizer were close to
each other but the OMF prevailed for 0.15 t ha' the ammonium phosphate
fertilizer in the third study year (Table 2). Averaged for three the study years the
cotton seed-lint yield in the control treatment (application of NK-fertilizers was
3.11 15 t ha! in conditions of the sierozem-meadow soils (Samarkand Branch of
the CBSPARI). The highest yields of cotton 3.44 and 3.50 t ha™ in the given
conditions were achieved with application of the OMF-1 and OMF-II, where
additional yields were 2.9 and 2.9 t ha™.
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Table 1. Influence of composts application on plant height, number of
sympodial branches and number of bolls of cotton plant

Number of sympodial Number of
Treatment Plant height (cm) branches bolls
(pieces plant™) (pieces plant™)
GS13" | GS55 | GS75 GS55 | GS75 | GS75 | GS84
Year of 2003
N2ooK100 K9 ha™
(Control) 10.2b" 35.5¢ | 58.5¢ 3.4b 7.6C 3.7b 6.2¢C
Control + Py50 kg
ha't (AP) 11.6a | 37.9b | 64.3b 3.6b 8.8b 4.9a 8.9b
Control + P50 kg
ha'™ (OMF-11) 11.5a | 38.4a | 70.8a 4.5a 9.8a 5.0a 9.3a
LSD(<0.05) 1.15 0.20 5.31 0.24 0.61 0.55 0.35
Treatment (T) <.0001 <.0001 <.0001
T x Time 0.0041 0.0063 <.0001
Year of 2004
|

NaooKioo kg ha 16.8c | 44.3b | 68.4b | 5.4a 96b | 56¢ | 6.3c
(Control)
Control + P50 kg
ha't (AP) 17.7b | 45.7b | 71.8ba 5.5a 10.4a 6.2b 8.3b
Control + P15 kg
ha> (OMF-11) 18.3a | 48.5a | 73.4a 5.7a 10.7a 7.2a 8.8a
LSD (<0.05) 0.57 2.38 4.31 0.41 0.74 0.25 0.25
Treatment (T) <.0001 <.0001 <.0001
T x Time 0.3962 0.2020 0.0014

TGS, Growth stages according to the BBCH-scale. AP — Ammonium phosphate fertilizer.
*Treatment-means in a column for each parameter, growth stage and year followed by the same letter are
not significantly different at P < 0.05 according to the Repeated Measures test.
The effects Treatment and Year were confirmed statistically but their interaction Treatment*Year

was not significant.

Table 2. Effects of organomineral fertilizers application on seed-lint yield of

cotton
Seed-lint yield (t ha™)

# Treatment Years
2003 2004 2005
1 | NpooKigo kg ha™ (Control) 27.3b° 32.1b 31,8¢
2 | ®on + P1sokg ha™ (PAY) 29.8ba 34.5a 35,2b
3 | ®on + Piso kg ha™ (OMF-11) 30.9a 35.2a 36,7a
LSD (<0.05) 0,30 0.14 0.10

Treatment <.0001

Year <.0001

Treatment x Year 0.6393

¥ Treatment-means in a column for each year followed by the same letter are not significantly different at
P < 0.05 according to the Proc GLM comparison test. *AP — Ammonium phosphate.
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The third laboratory-field experiment deals with changes of chemical
composition of organomineral composts during 120-day composting. The
organomineral composts were prepared and stored in dense piles (triple replicated
pile for each compost type) from July to November 2009. The composts were
plowed into soil in autumn 2009 and their direct and residual effects in
combination with mineral fertilizers on nutrients content in soil and nutrients
uptake by cotton were investigated in the field experiment.

The experiment results showed that soil organic carbon SOC) was increased
due to application of the composts (Fig. 2). The SOC content in the top 0-30 cm
soil layer in autumn 2009 (prior to establishment of the field experiment) ranged
from 4.67-4.72 g kg" (p=0.0992). In two years after application of Compost 1
(farmyard manure + tree leaves + 1.5% Nitrate calcium phosphate fertilizer) and
Compost 3 (farmyard manure + chicken poultry + tree leaves + 1.5% Nitrate
calcium phosphate fertilizer) the SOC contents in the 0-30 cm soil layer were 5.29
and 5.36 g kg™ respectively. The values were higher for 0.61 g kg™ (13%) and 0.68
g kg™ compared to compost-free treatment.

6.0
5.0 d
4.0

OControl
30

SOC (g kg™)

B Compost 1

20 B Compost 2

1.0 |

0.0

2009 2011

Figure 2. SOC content of top 0-30 cm soil before (autumn 2009) and after compost application
(autumn 2011). Values of column each year followed by the same letter are not significantly
different at P < 0.05 according to the Proc GLM comparison test.

In the year of the composts residual effect, the soil NO3-N content under soil
plow to the 30 cm depth was 3.2-4.8; 2.3-4.0 and 1.4-3.5 mg kg™ respectively at
budding, flowering and maturity stages of cotton while with the compost-free
treatment the NOs-N content in the soil was 10.3; 13.4 and 11.3 mg kg™
respectively (Fig. 3).

The soil NOs-N contents with application of mineral fertilizers (control)
under soil plow to the 40 cm depth were 8.9; 10.6; 12.9 u 11.1 mg kg™ respectively
at 2-4 leaves, budding, flowering and maturity stages of cotton while with
application of the composts the NO3-N contents were higher for 2.9-3.7; 2.8-4.1;
2.3-3.3 and 1.0-3.7 mg kg respectively (Fig. 4).
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Figure 3. Influence of organomineral composts application on the NO3-N contents in the 0-
100 cm soil layer, 2011 (soil was plowed to 30 cm depth)
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Figure 4. Influence of organomineral composts application on the NO3-N contents in the O-
100 cm soil layer, 2011 (soil was plowed to 40 cm depth)

Beneficial effect of compost application on nutrients contents in soil and
plant has also influenced on cotton growth and development. In the compost-free
treatment at fruiting stage (August 01) the cotton plant height was 62.4 cm, number
of sympodial branches — 9.6 pieces plant™ and number of bolls — 4.2 pieces plant™
in the first study year and accordingly 70.3 cm, 10.6 pieces plant™ and 5.6 pieces
plant™ in the second study year. The values (T2 and T3) were higher accordingly
for 1.0-2.1 cm, 0.6-1.1 piece and 0.1-0.4 piece in the year of the direct effect of the
composts and 1.3-2.3 cm; 0.4-0.7 piece and 0.4-0.5 piece in the year of the residual
effect of the composts compared to the compost-free treatment. In the first and the
second study years the number of bolls at cotton maturity (September 01) with
compost-free treatment were 8.6 and 8.7 pieces plant™. Application of
organomineral composts positively influenced on number of bolls in both the study
years which was higher for 0.6-1.0 piece plant™ (direct effect) and 0.6-1.0 piece
plant™ (residual effect). The difference in number of bolls has impacted on cotton
yields (Table 3).
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Table 3. Influence of composts application on plant height, number of
sympodial branches and number of bolls of cotton plant

. Number of sym- Number of bolls
Treatment Plant height (cm) pogilal branchles (pieces plant™)
(pieces plant™)
GS13" | GS55 | GS75 | GS55 | GS75 | GS75 | GS84
Year of 2010
NPK (Control) 12.0A* | 30.6C 62.4A 4.6B 9.6C 4.2B 8.6B
NPK + Compost
1 12.2A 31.5B 63.4A 4.8B 10.2B 4.3BA 9.2A
NPK + Compost
2 12.4A 32.2A 64.5A 5.2A 10.7A 4.6A 9.6A
Treatment <.0001 <.0001 <.0001
Treatment x Time 0.9549 0.0881 0.1388
Year of 2011
NPK (Control) 12.3A 29.9B 70.3C 4.4A 10.6C 5.6B 8.7B
NPK + Compost
1 13.0A 30.8A 71.6B 4.6A 11.0B 6.1A 9.4A
NPK + Compost
2 13.7A 31.4A 72.6A 4.5A 11.3A 6.0A 9.7A
Treatment <.0001 <.0001 <.0001
Treatment x Time 0.8893 0.0003 0.0876

TGS, Growth stages according to the BBCH-scale.
*Treatment-means in a column for each parameter, growth stage and year followed by the same
letter are not significantly different at P < 0.05 according to the Repeated Measures test.

Table 4. Effects of combined application of composts and mineral fertilizers
under different soil plow depth on seed-lint yield of cotton (t ha™)

Year Additional
# Treatments 2010 2011 Average yield
Soil tillage to 30 cm depth
1 | NjooP14oKi00 kg ha* (Control) 2.86 2.89 2.87 -
2 | Control + Compost 1 (20t ha™) 3.08 3.12 3.10 0.23
3 | Control + Compost 2 (10 t ha®) 3.14 3.18 3.16 0.29
4 | Control + Compost 3 (20 t ha™) 3.10 3.16 3.13 0.26
HCPys (t ha™) 0.36 0.70
Sx (%) 1.22 2.3
Soil tillage to 40 cm depth
5 | NpgoP140K100 kg ha™ (Control) 2.80 2.86 2.83 -
6 | Control + Compost 1 (20 t ha') 2.99 3.06 3.02 0.19
7 | Control + Compost 2 (10 t ha™) 3.05 3.13 3.09 0.26
8 | Control + Compost 3 (20 t ha™) 3.02 3.10 3.06 0.23
HCPys5 (11/ra) 0.78 0.66
Sy (%) 2.6 2.2

Note: Compostl - farmyard manure + tree leaves (Platanus orientalis L.) + 1,5 % nitrate-
Calcium-Phosphate;

Compost2 - chicken poultry + tree leaves + 1,5 % nitrate-calcium-phosphate;

Compost3 - farmyard manure + chicken poultry + tree leaves + 1,5 % nitrate-Calcium-Phosphate;
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Averaged for two the study years the cotton seed-lint yield in the control
treatment (N2ooP140K100 Kg ha™ of mineral fertilizer) under soil till to 30 cm depth
was 2.87 t ha*. Comparable higher yield were achieved with application of the
composts made of chicken poultry + tree leaves + 1.5% of Nitrate-calcium-
phosphate fertilizer (10 t ha™) and farmyard manure + chicken poultry + tree leaves
+ 1.5% of Nitrate-calcium-phosphate fertilizer (20 t ha™). In those treatment the
additional yields obtained were 0.29 and 0.26 t ha™ respectively (average for two
the study years) (Table 4).

In the fifth chapter of the dissertation “Efficiency of biohumus application
on cotton in conditions of the old irrigated typical sierozem soils” there results
on biohumus application efficiency in cotton. There was a pit at the Institute which
was filled in with manure containing earthworms so called “California red worms”
to produce the biohumus. The biohumus at the rates of 10 and 15 t ha™ alone and in
combination with NisoP100K7s and NagoP1s0Kigo kg ha™ of mineral fertilizers was
incorporated onto soil in autumn.

The study results showed that lower humus contents (0.899 and 0.600%) in
the 0-30 and 30-50 cm soil layers were with control treatment (no fertilizer
application). In three the study years the values were decreased for 0.016 and
0.013% compared to initial values (before establishment of the experiment). The
highest humus contents in the 0-30 and 30-50 cm soil layers were 0.942 and
0.621% respectively with application 15 t ha™ of biohumus + NjgP150K100 kg ha™
of mineral fertilizer. The soil humus contents were higher for 0.027 and 0.008% in
comparison with the initial values (Fig. 5).
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Fig. 5. Influence of biohumus and manure applications on humus contents
in the old irrigated typical sierozem soil

The NOs-N contents in the 0-30 and 30-50 cm soil layers at the cotton
flowering stage with application 10 t ha™ of biohumus + NyoP150K100 kg ha™ of
mineral fertilizer were 18.0 and 5.3 mg kg™ in the year of the biohumus direct
effect, 36.9 and 18.2 mg kg™ in the first year of the biohumus residual effect and
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21.9 and 12.6 mg kg™ in the second year of the biohumus residual effect; with
application 20 t ha™ of farmyard manure the values were 14.9 and 4.1; 26.8 and
19.1; 18.6 and 6.6 mg kg™ respectively.

Elevation of the biohumus (15 t ha™) and farmyard manure (30 t ha™) rates
did not influence on the NO3s-N contents in comparison with the organic fertilizer
rates 10 and 20 t ha™ respectively. It should be noted that the NO5-N content in soil
was slowing down in the control treatment which could be explained with nitrogen
uptake by cotton during its vegetation. The NO3-N content in soil was decreasing
with other treatments of the experiment.

Data analyses explored the beneficial effect of application 10 t ha™ of
biohumus + NisoP100K75 kg ha™® of mineral fertilizer on plant nutritional order
during the cotton vegetative period, growth and development, fruit accumulation
and yield of cotton. Averaged for three the study years the cotton seed-lint yield of
control treatment was 2.15 t ha™*, under application 20 t ha™of manure — 2.37 t ha™
with additional yield of 0.22 t ha™ compared to the control treatment. The highest
seed-lint yield of cotton in the experiment was 3.17 t ha™ (average for three years)
with application 10 t ha™ of biohumus + NysoP100K7s kg ha™ of mineral fertilizer,
where additional yield was 1.02 t ha™ compared to the control treatment and 0.27 t
ha™ in comparison with the biohumus application only (no mineral fertilizer was
applied).

Averaged for three the study years the cotton seed-lint yield was 3.07 t ha™
with application 20 t ha* of manure + NysoP1goK7s kg ha™* of mineral fertilizer. This
cotton yield was higher for 0.92 t ha™ compared to control treatment and 0.17 t ha™
in comparison with the manure application only (no mineral fertilizer was applied).
Fertilizers application in elevated rates, i.e. 15 t ha™ of biohumus + NgoP140K100 kg
ha™ of mineral fertilizer did not increase further the cotton yield in comparison
with application 10 t ha™ of biohumus + NpgoP140K1g0 kg ha™ of mineral fertilizer.
Difference between the treatments was 0.05 t ha™ only.

The sixth chapter of the dissertation “Economic efficiency of organic and
organomineral fertilizers use in cotton production” deals with economic
efficacy of organic and organomineral fertilizers application in cotton.

Calculation of the economic efficiency of the organic (manure, compost
made from municipal wastes) and organomineral fertilizers application in cotton
showed an efficacy of application 40 t ha™ of farmyard manure or 40 t ha™ of the
compost made from municipal wastes before soil plow in autumn where the net
incomes were 136.0 and 63.60 roubles ha™ with profitability of 53.1 and 24.1%
respectively. Comparable higher the net income (366.8 and 295 soums ha™) was
achieved with application of the compost made from chicken poultry + hydrolytic
lignine (12.5 t ha™) and municipal wastes + hydrolytic lignine (45 t ha™)
respectively. The net income was 194.4 and 168.2 soums ha™ accordingly with
application of the composts made from cattle manure + hydrolytic lignine with
addition 1% of phosphorus (45 t ha™) and horse manure + hydrolytic lignine added
1% of phosphorus (42 t ha™).

Use of the organomineral fertilizers under NyyKigo kg ha™! aimed to apply
150 kg P ha™ contained in the OMF resulted in achieving 266,800 soums ha™ of
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the net income with application of the OMF-I and 266,800 soums ha™ with
application of the OMF-II. The values were higher for 13,200 and 34,200 soums
ha™ compared to application 20 t ha™ of manure.

The net income was 173,222 soums ha™ with application 10 t ha™ of the
compost (chicken poultry + tree leaves + 1.5 % of Nitrate calcium phosphate
fertilizer) followed by soil plow to 30 cm depth in autumn while the net income
with application 20 t ha™ of the compost (manure + chicken poultry + tree leaves)
was 138,376 soums ha™'. Additional incomes achieved with these treatments were
accordingly 125,218 and 90,372 soums ha™ in comparison with control treatment.
The values were higher for 18,126 soums ha™ compared to similar compost
application treatments under soil plow to 40 cm depth.

Application 10 t ha? of biohumus under NisoP1ooKos kg ha’ of mineral
fertilizer resulted in achieving 9,017 soums ha™ of net income which was higher
for 3.171 soums ha™* compared to control treatment and for 1,098 soums ha™ in
comparison with application NisoP100K7s kg ha™ of mineral fertilizer. The net
income was 7,919 soums ha® with application 20 t ha® of manure under
N1soP100K7s kg ha of mineral fertilizer and the value was lesser for 1,098 soums
ha™ compared to application 10 t ha™ of the biohumus under NysoP100K75 kg ha™* of
mineral fertilizer.

CONCLUSIONS

1. Combined application of organic and ogranomineral ferilizers (OMF) and
composts despite of their forms and norms, application timing and methods
positively impact on soil fertility, growth, development and productivity of cotton.
Beneficial effects of the organic fertilizers on nutritional order of soil and plant
were observed with application of the fertilizers before soil plow in autumn and
during the cotton vegetative season under application of mineral fertilizers.
Compared to the control (NsoP175K125 kg ha*of mineral fertilizer and 2.75 t ha™ of
cotton seed-lint yield), additional seed-lint yield of cotton with application 40 t ha™
of compost made from municipal wastes was 0.37 t ha™, with application 40 t ha™
of manure - 0.35tha™.

2. Moisture of composts prepared using various combinations of different
forms of organic fertilizers with addition 1% of phosphorus from the composts
natural weight or without the fertilizer was ranging from 47.7 to 60.0% during
composting. At the end of the composting period the contents of total nitrogen,
total phosphorus and total potassium in compost was higher with the composts
made of chicken poultry + lignine (0.980; 0.460 and 0.840% respectively), horse
manure + lignine + 1% of phosphorus (0.540; 0.399 and 0.580%), municipal
wastes + lignine (0.468; 0.320 and 0.560%), cattle manure + lignine + 1% of
phosphorus (0.445; 0.350 and 0.540%) while the nutrients contents were lesser in
the composts made of hydrolytic lignine + 1% of phosphorus (0.387; 0.220 and
0.260%).

3. Application 12.5 t ha™ of the compost made of chicken poultry +
hydrolytic lignine (weight based ratio of 1:2.5) or 45 t ha™ of the compost made of
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municipal wastes + lignine (the ratio of 1:2) increased humus content in the 0-30
and 30-50 cm soil layers up to 1.210-1.230% and 0.842-0.850% respectively and
the values were higher for 0.296-0.316% and 0.230-0.238% in comparison with the
initial humus content in soil. Available phosphorus contents in the 0-30 and 30-50
cm soil layers were accordingly 28.6 and 23.0 mg kg™ in the control treatment
(N20oP140K100 Kg ha'l) in the first study year. Compared to the control treatment the
available phosphorus contents in the 0-30 and 30-50 cm soil layers were increased
accordingly for 3.4-6.4 and 3.2-5.0 mg kg™ in the year of the composts direct
effect, for 2.6-4.1 and 1.8-4.0 mg kg™ in the first year of the composts residual
effect and 0.8-3.3 and 0.4-2.4 mg kg™ in the second year of the composts residual
effect.

4. Averaged for three the study years comparable higher additional cotton
yields (0.13 to 0.36 t ha™) were achieved with application composts made of
municipal waste + hydrolytic lignine (45 t ha™) with the organic wastes ratio of 1:2
and chicken poultry + hydrolytic lignine (12.5 t ha™) with ratio of 1:2.5 as well as
cattle manure + hydrolytic lignine + 1% of phosphorus (45 t ha™) and horse
manure + hydrolytic lignine + 1% of phosphorus (42 t ha™*) with the organic wastes
ratios of 1:2 and 1:2.5 respectively.

5. Balanced application of manure or biohumus with mineral fertilizer
improves soil nutritional order with positive influence on cotton growth and
development, accumulation of fruit elements and bolls by the plant. Nutrients
amounts used by cotton plant to produce 1 ton of seed-lint yield were 41.3 kg ha™
of nitrogen, 20.1 kg ha® of phosphorus and 47.3 kg ha' of potassium with
application 30 t ha™ of manure + NyPi50Kigo kg ha™ of mineral fertilizer and
accordingly 29.0; 14.0 and 46.6 kg ha™ with application 10 t ha™ of biohumus +
N150P100K75 Kg ha™* of mineral fertilizer.

6. The highest seed-lint yield of cotton 3.17 t ha™ (averages for three the
study years) with improved technological properties of fiber was achieved with
application 10 tha™ of biohumus + NisoP10oK7s kg ha™’ of mineral fertilizer.
Compared to the control with application of mineral fertilizer only, the additional
cotton yields in the study years were accordingly 0.20; 0.25 and 0.36 t ha™ with
application 10 t ha™ of biohumus and 0.18; 0.20 and 0.14 t ha™ respectively with
application 20 t ha™* of manure.

7. Organomineral fertilizer (OMF) made of cattle manure with addition of
the Kyzylkum rock phosphate had pH value ranging from 8.32 to 8.73 which
positively influenced on solubility of humin acids. Number of ammonificators and
bacteria in the OMF was decreased due to reduction of easily assimilable and
increase of complex of organic compounds amounts.

8. Application of orgamineral fertilizers (OMF) positively influenced on
NO3-N, available P,Os and exchangeable K,O contents in soil and nutritional order
of cotton as well as growth, development and accumulation of aboveground
biomass by the plant. These conditions were favorable for optimal ratio of
generative (34.8 g) and vegetative (78.1 g) parts of the cotton plant.

9. The cotton seed-lint yields in the study years with application of the
compost made of manure with addition of the Kyzylkum rock phosphate (the
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phosphorus amount applied with the OMF-I1 was 150 kg P ha™) under N,goKigo kg
ha™ of mineral fertilizer were 3.09; 3.52 and 3.67 t ha™ with average of 3.43 t ha™
in the typical sierozem soil and 3.59; 3.54 and 3.38 t ha™ in with average of 3.50 t
ha™ in the sierozem-meadow soil.

10. As result of four months composting the organic matter content of the
organomineral compost made of chicken poultry + cattle manure + tree leaves
(Platanus orientalis L.) (weight based ratio of 1:2.5:2.5) with addition the Nitrate
calcium phosphate fertilizer was the highest. Comparable higher content of total
forms of nitrogen, phosphorus and potassium was found in the compost made of
chicken poultry + tree leaves (Platanus orientalis L.) with the weight based ratio of
1:3 and addition of the Nitrate calcium phosphate fertilizer.

11. Application 10 t ha™ of organomineral compost made of chicken
poultry + tree leaves (Platanus orientalis L.) with the weight based ratio of 1:3 and
addition of the Nitrate calcium phosphate fertilizer or 20 t ha™ of the compost
made of cattle manure + chicken poultry + tree leaves (Platanus orientalis L.) with
the weight based ratio of 1:3 and addition of the Nitrate calcium phosphate
fertilizer resulted in obtaining of 0.26 to 0.29 t ha™ of additional seed-lint yield of
cotton compared to the control treatment with application NyooP140K100 Kg ha™ of
mineral fertilizer where the cotton yield was 2.87 t ha™.

12. Under limited supply not only phosphorus but also potassium fertilizers
In cotton production of the country it is feasible to use the organomineral fertilizer
(OMF) prepared by composting of manure and the Kyzylkum rock phosphate (12
to 14% of phosphorus) with the weight based ratio of 80:20 respectively.
Organomineral composts can also be prepared from municipal wastes + hydrolytic
lignine (ratio of 1:2 with application rate of 45 t ha™) and chicken poultry +
hydrolytic lignine (ratio of 1:2 with application rate of 12.5 t ha™®); cattle manure +
hydrolytic lignine + 1% of phosphorus (ratio of 1:2 with application rate of 45t ha
1) and horse manure + hydrolytic lignine 1% of phosphorus (ratio of 1:2.5 with
application rate of 42 t ha™) as well as chicken poultry + tree leaves + 1.5% of
Nitrate calcium phosphate fertilizer (ratio of 1:3 with application rate of 10 t ha™)
and cattle manure +tree leaves + 1.5% of Nitrate calcium phosphate fertilizer (ratio
of 1:1 with application rate of 20 t ha™).

13. To achieve high and qualitative yields of cotton in conditions of the
typical sierozem and meadow-sierozem soils it is recommended to apply organic
and organomineral composts before soil plow in autumn with rate of 20-30 t ha™
once for two-three years, OMF with rate of 5 t ha™ annually under NyooKio0 kg ha™
of mineral fertilizer. Biohumus should be applied in autumn with rate of 10 t ha™
once for three years in combination with NysoP100K7s kg ha™* of mineral fertilizer.
In-season use of the biohumus should be accompanied with application of mineral
fertilizers: sifted dry biohumus is mixed with nitrogen fertilizer (2-3 kg of
biohumus to each kg of the nitrogen fertilizer) for application at the cotton budding
and flowering stages.
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