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KHWPHUII (®an noxropu (DSc) quccepTanusicd AaHHOTAIUSICH)

Juccepraumss MaB3YCMHUHI  JoJj3apOsauru Ba  3apypusitu. J[yHé
JNEXKOHUMJIUTHAA CYHITH WWIapAa KHUIUIOK XVKaIUTW SKUHIAPUHU  UHTEHCHUB
CTUIITUPUIIT  TEXHOJOTUSICUHM  JKOPUW  KWIMHMINM  HATWXKACcUAQ,  TYIPOK
NErpalaliisiCi JaBOM JSTAa€TraHu Ba KEHr TapKajla€IraHd, KUIUIOK XY>KAJIUTU
SKUHJIADUHU  CTUIITUPHUIN CAJIOXUATH Ba OapkKapopiurura cajOuil Tabcup
KypcaTMOKaa. JIeXKOHYWIIMKIAru OyHmall canOuii kapaCHJIaApHUHT OJIUHU
ojlaaurad, Oaprapad Kuiaaurad, KHUIUIOK XY>KaJIUTUAa TYIPOKHU XHMMOSJIOBUM Ba
pecypc TEKOBYHM TEXHOJOTHSHUHT OyTYH MyHE OYinad >kopuit aTunumu 179.5 miH.
reKTapHU TallIKWI KWiaau, Oy 3ca 6apya KUThajlap Ba KUIILJIOK XYKAJIUTU SKOJIOTHK
XyAyUIapUIard Xaiizanagurad epiapHEHT 12 dousuHE Kampab onrad’. Kuimwiox
XYXKAIUTH MaxCyJlOTIapUHU €TUIITHPUIITa OYNraH SXTHEKIApHU Kelnakakaa Tyia
KOHJIUPUILl Y4YH TYNPOKKA WIUIOB OepMail 3KHWH SKHUII, YCUMIMK KOJJIUKJIAPUHU
TYIPOKHU YCTKH KaTjiamyapuaa KOJJIUPHUII, SKUHIIAPHU AUBEPCUPUKALIMS KAWL Ba
OOIIKA YopaJapHU amalira OLIMPHUIIHA TAKO30 3TMOK/IA.

JyHé Mukécuaa y3rapud TypyBUM HMKJIUM aHUK OMp MebEpra sra OyiMaraH
EMFUpIIap, COBYK KHIII, KYPYK Ba UCCHUK €3, IIYpJIaHUII SKUHIAP XOCHIIOPIUT UHUHT
Oapkapop ommuImMra candouil Tabcup Kypcarmokaa. Kunuiok xykamuruaa pecypc
TEKOBUM Ba TYNPOKHU XUMOSUIOBYM TEXHOJOTHSIIAP KYJIAHWITaHAA XOCHJIIOPIIMK
10% rokopu Oynumm OunaH Oupraivkiaa cyBAaH camapainud (oiganaHu
kodddurmentu 30 powusraya omraHIUrd Ba TYMyC MUKIOpU HUILIap 1aBoMuja 5 —
10% optrannuru anukianrad. Kaiin stunran mabiaymotriap Mapkasuii Ocuéna
KUIIJIOK XV KAJIUTH MaxCyJIOTJIapuHU HIIa0 YUKAPUIITHU KYMaUTHpUIN YUIyH
TYIPOKHU XHUMOSUIOBUM Ba PECYPCTEKOBUYM TEXHOJIOTHSJIAPHU HIIA0 YMKApHUIITa
KEHI' JKOpPUM JTHINra, MHUHTaKa TYHOPOK-UKJIUM IIAPOWUTIAPUHU, HABJIAPHUHT
OMOJIOTUK  XYCYCUATJIApUHM  ypraHuin Oopacujaard TaIKUKOTIAap  J1013ap0
XHcoOJIaHaIu.

Kunmok  xyxanuk >3KuHIapuUIaH MyJad Ba cuUpaTiId XOCHJI ETUIITHPHUILIA
TYIPOKKA UIIIOB OEpHII, SKUIIT MEHEP Ba MyJAaTIapUHU MaKOYJUIAIITUPUIIT MYXUM
axamuaTra osra. ATpOTEXHUK Taa0upiapHM MakOyl Mynjariapaa Ba cudatiu
VTKa3UIl JKUHJAP XOCWJIOPJIMTUTa IKOOWM TabCUpU HJTHUIIHA TAAKUKOTIapaa
UCOOTIIaHTaH. OKUHJap  TYNPOKHUM  XUMOSJIOBYM  Ba  PECYPCTEHKOBUU
TEXHOJIOTMSUIADHU  KyJUlaraH XOJida TYFPUAAH-TYFPU DOKUII YCYJIU OPKAIH
ETUIITUPWITAH/A SHEPTHS, PECYpClIap TeXKaAIA[AW, €TUIITUPWITaH KHUIIJIOK XY»KaJluK
MaxCyJOTH TaHHapxu aH4ya macT Oymamaum. IllyHmail KwimmO, KHIUIOK XY KaJIUTH
MaxCyJOTJapUHUA ETUIITHPUIIHUHT KeNaKaKJard SXTHUEKIAPUHU KOHIAUPUIL YUYH
TYIPOKKA WIIUIOB OepMail 3KWH SKUI, YCUMIIMK KOJIUKJIAPUHU TYIPOKHH YCTKH
KaTyiamyapuia KOJAUPHIN, DJKUHJIAPHU JAUBepcUUKaMs KWWl Ba OoIlKa
YyopajapHU aMalira OIIUPHUIL 3apyp.

V36ekucTonna CYHITH WWIIapAa KUIUIOK XY)KaJMruja coxacu Oyiinda KaOys
KWIMHTaH Kapopiap Ba (apMoHmap  SKHHIAp XWIMA—XWIIUTHHU >KOPUN STHII
opKaiu roKopu cudariau, pakodardapaom, Hapxu XaMEHOOIN MaxcyJoTiaap WuLiad
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YUKAPUIITa, WYKH Ba TaIlKd 0O030pJiapra YWKWII Y9yH FOKCAK TMOTEHIIMAJra dra
KMILIOK XY’KaJTHK TH3MMIAPHHH PHBOXJIAHTHPHINIA HYHAITHPUIraH. Y36EKUCTOH
Pecnybnukacu Ilpesunentununr 2015 inn 29 nexabpnaru I1K-2460-conmm «2016 —
2020 #wiapaa KUIUIOK XYXKaJdUTMHM sHaJa WCJIOX KWIMII Ba PUBOKJIAHTUPHIIL
yopa-Taadupiapyu TYFPUCHIIA»TU KapopuJa OSKHUHIAD TYpUHH KYHaUTHUpUIL Ba
KUIUIOK XY’KaJuTrd MIUIA0 YUKAPUIIMHU KAJAUUIAIITUPUIITHUHT Y30K MYIJaTiId
cTparernsicu Genrmnab Gepunan. Y36exucTon Pecry6imkacu IIpesuieHTHHHHT
07.02.2017  ii. II®-4947-commu  "Y36ekmcToH  PecryOnukacMHE — sHaja
PUBOXJIAHTUPUII OVitnda XapakaTiap CTpaTeruscH Tyrpucuaa''tu papMoHUAA Ky3/1a
TYyTWJITAaH Xamaa MasKyp (aonmsatra Terunuim OoImKa MEbEPUN-XYKYKHI
XyXKaTinapja OeNnrwiaHraH Basu(adapHH aMalira OIIHPHUINTa Ym0y JUCCepTaIus
TAIKUKOTH MYalsH Jlapakaia Xu3Mat KIaIu.

TaakuKOTHUHT pecny0/jnKa (paH Ba TeXHOJOTHAIAPH PUBOKJIAHUIIMHUHT
YCTHMBOP HYHAJIMNLIAPUIa MOCJIUIH. Maskyp TaJIKUKOT pecmyOnnka (aH Ba
TEXHOJIOTHsUIap pUBOXKIAHUIIMHUHT V. "Kunuiok x3yskamurv, OHOTEXHOJOTHS,
sKojoruss Ba arpod-Myxutr Myxodazacu" yCcTyBOp HVHAIMIIM JoUpacujia
OaxkapuIras.

JAuccepranuss MaB3ycH OyiiM4Ya XOPW:KUM WIMHI TaAKHKOTJIAP IIAPXMH.
byryuru xynaa epnaH ¢oiaNaHUIIHUHT SHI MCTHKOOJUIM YCyJJIapuaaH Oupu
OynraH KUIUIOK XYKaJuTujaa TYNPOKHH XUMOSJIOBUM Ba PECYpC TEXKOBUH
TEXHOJIOTHSUTAPHU SIPATHINTa KapaTWITaH WIMHN HW3JaHUIUIAPHU OyHE TaH OJTaH
XaJaKapo WIMUM Mapkasznap kymiagal, International Centre Agricultural Research in
the Dry Areas (Jluean), International Maize and Wheat Improvement Center
(Mekcuka), International Crops Research Institute for the Semi-Arid Tropics
(Xuamucton), Chinese Academy of Agricultural Sciences (Xwuroii), International
Institute of Tropical Agriculture (Hurepus), International Center for Tropical
Agriculture  (KomymOus), International Rice Research Institute (®umunmun),
Bioversity International (Mramus), University of Cordoba (Mcnanwus), Ilaxta
CEJICKIIUACH, YPYFUMIIUTH Ba ETUIITUPHII arpOTEXHOJOTUSIIAPH HIMUN-TAKUKOT
MHCTUTYTH, JIOH Ba AYKKaKiIu JSKUHJIAD WIMHUH-TAAKUKOT WHCTUTYTH T aiumaopoin
WIMHAKR-TaXpHUOa CTaHIUSACH (3'736eKHCT0H)ILa o0 OOPUIIMOK/TA.

Kunmmox  xykanuruma TYNPOKHM XUMOSI KWJIYBYHM Ba PECYpPC TEKOBUH
TEXHOJIOTHSUIApDHU KOPUW OTUII OVilmda >kaxoHna onubd Oopunran OWp KaTop
KymIlaaH, Kyduaard WIMHN HaTWKallap OJIMHTAH: KUIUIOK XY KaJIUTHIA TYHPOKHH
XUMOSUIOBYH Ba PECYPCTEIKOBUM TEXHOJIOTHSIAPHY KYJUTAIl OPKaau Oup HHiIma MKKH
MapTa XOCWJ OJIII OWiaH Oupra epaaH yHymiId ¢oipanaHumn Oyinya HKoOUit
HaTmwkanap onran (Rice-Wheat Consortium for the Indo-Gangetic Plains); Tyrpunan-
TYFPU OKHII OPKaIW OHKHUHJAD CTUINTHPWITAHIA TYNPOKIa TyMyC MHUKIOPH
omrannuru anukiaanran (Brazilian Agricultural Research Corporation); anmarnia0d
OKUII TU3UMUA TYKKAKIIA SKUHIAPHUHT YPHU Ba YCUMIIUK KOJIIUKIAPUHUHT TYTPOK
YHYMIOpJIUTUra wkoouid Ttancupu ucOomianran (Pakistan Agricultural Research
Council); skuHIapHM MAOMMHIA TyIITAara OSKHII OPKAJX CTHINTHPHUIINIA CyBIaH
camapaii  doimananunn  KodOPUITMEHTHHN OMIMPUIIT  TEXHOJOTHSUIApU  HIILIIA0
yukuiaran (Borlaug Institute for South Asia); Tympokka uiutoB GepMaciaH SKHH



ETUIITHUPUIIAA YCUMIMK KOJAUKJIAPUHUHT XOCHJIJIOPJIMKKA Ba TYNPOKJArd Hamra
mkoOuit Tarcupu anukaadran (Grains Research and Development Corporation).

ByryHru kyHzaa jkaxoHJa KUIUIOK XYXKalWTUAa TYNPOKHU XHMMOS KIyBYM Ba
pecypc TEXKOBUM TEXHOJIOTHsUIapjaH Tyrpu doipananum Oyiluya ycTyBOp
HyHanmumuiapga WIMAA —TaAKUKOTIAp oOJUO OOpWIMOKIA: TYNPOKKA HIUIOB
OepMacliaH TYFpUAAH-TYFPU OSKHUII aMalMETU]A YFUTIAPHUHT TabCUPUHHU HIILIA0
YUKHII; CYFOPWIQJWIaH MIAPOUTAA TAaKpPOPUW SKUHJIAPHU ETUIITUPHUIIAA CyBIAH
camapay (HONTATAHUIITHN OIIUPHIIL, KHCKA POTAIMSUIN ajaMaluiad SKUIl TH3UMHIA
KUIUIOK XYXKUINTHAQ PECYpC TEXKOBUM TEXHOJOTHUSIAPHA TAaKOMWJUIAIITHPHILL,
TYIPOKKa HIILIOB OepMaciaH dKUH CTUIITHPUITHUHT UKTHCOIUN caMapagopiIuTrHHH
TAXJIAJI KAJIUILL.

MyaMMOHHMHI YPraHWwIranjJukK papaxacu. Mapkasuidi Ocuéna Kunuiox
XyKanuruga TyOpOKHUM XHMOSI KWIYBUM Ba PECypC TEXKOBUM TEXHOJIOTHUSA
amanuétiapu OViinya aMmalnra OMIMPUIITaH TaJKUKOTIAp HUCOATaH KaM Ba ylap Xajiu
xam Oonutanrud Oockuyzga. IllyHra kapamaciaaH, KUIUIOK XYKaluTuaa TYIPOKHH
XUMOSI KWJIyBUYM Ba PECYpC TEKOBYM TEXHOJOTUSHUHT Mapka3uii Ocuéna, iy
kymnagan Ko3oructoH, TOXHMKACTOH Ba Y30eKHCTOHIa (oiianaHuIaéTran
EpJIapHUHT TaHa33yjra yupamura TabCUPUHU YpraHum Oyiinya Oup Hedra
XaMKOPJIUK JoWuxanapyu uinuiad uukuiarad. Oxuprua VH dun MoOaiiHuIa "KUIIIOK
XYKaIUTUIa TYNPOKHU XUMOSI KUJIYBYM Ba PECYpPC TEHKOBYM TEXHOJOTHs'" aramacu
Mapkazuit Ocué€ mamiakatiapd WIMHA-TaQAKUKOT >Kamoajlapura KupuO Oopu.
Mapkaznii OCHEHMHI CyFOPWJIAQIUIaH IIAPOUTHAA KEHI MHKECAA KHIILIOK
XYKaJIUTUa TYIPOKHU XUMOSI KUJIYBUYHM Ba PECYpC TEKOBUYM TEXHOJIOTHSTA YBTUOOD
KapaTWIHIIKA XOCUJTHUHT OIIMIIK Ba Oy YCYJTHUHT MOJIMSIBUM KUXATAaH (oiiganurura
aMUH OYJIUIII UMKOHUHHM O€pMOK/a.

Mapxkazuii  Ocué€na naaMu  epjlapja KUIOUIOK XYKaJduK  SKAHJIAPUHU
ETUIITUPUIIAA TYINPOKHHM XUMOSUIOBUM Ba PECYpPC TEXKOBUM TEXHOJOTHUSIIAPHU
kyutam  Oyiinua CyneiimenoB Ba Oomkanap (2004, 2007), bapaes (2008),
HBypeuenckuit (2010), Sydyk and Isabekov, (2008, 2009) unmuii TagkKukoTiIap
yTkasumraH. Ys6ekuctonna Xammios (1994), Xomukos (2012), Xacaxosa (2010),
[T¥maros (2001 Ba 2012), Pycramon (2004), rambepaues (2007), Tursunov (2009),
Devkota M (2011), Devkota K (2011) Tynpokka WIUIOB OepuIll Xamja IyIiTara
SKUII YCYJUTAPUHUHT, aJIMAIIA0 SKUI TU3UMJIAPUHUHT, TYNPOK YHYMJIOPJIUTUTA Ba
SKHUHJIAP XOCUJIIOPJIMTUTa HXKOOUI TAbCUPUHU YpraHuil OVinda WIMHANA U3JTaHUILIIap
0JIn0 OopuIIran. AMMO X03Hpra Kajaap TYFpUIaH-TYFpU SKUITHUHT KUIUIOK XY KaJuK
SKUHJIAPUHU JKHUII MYAAATIIapd Ba MeEbEpliapura, YFrutiap Mmebeépura anamarnuiad
AKUII TU3UMUJIATH SKUHIAPHUHT XOCWJI CTPYKTYpacura Ba XOCWIJAOPJIUTUTAa TAbCUPH
SKUHJIAp KECHUMHJIAa YpraHuiMaraH, TYOPOKHM XHMOSIJIOBYM Ba PECYpPCTEHKOBUU
TEXHOJIOTUSJIADHU KOMIUIEKC HIUIA0 YWKHIN, TAaKOMIUIAIITAPUII OVindYa WIMUN
unuiap 6akapuiamarad €Ky TU3UMIIA PaBUIIIA YpraHUIMaraH.

/Iucceprannss MaB3yCHHUHI JHUCCEPTALMS O0a:KAPWJITAH WIMHH-TAAKHUKOT
MYACCACMHMHI WJIMHH TAaAKHKOT HILUIAPH pexagapu OWjiaH OOFJIHKJIUIH.
Hucceprauust MaB3ycu JlOH Ba AYKKAKIM JKUHJIAD WIMHW-TAIKUKOT WHCTUTYTH
Fanmaopon wiamuii-takpuba CTaHIMICH WIMHH TaAKUKOT HMIIApH PEKACHHUHT
KXA-9-054-2015. “Jlanmukop WMalAoHIapAa Fajula-IIyaArop amManuiad SKuIl
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cxeMmajapyd THU3UMHIA TYNPOKKA HIJIOB Oepull, VFUTIAp, KUMEBUH XHUMOs
BOCUTAJNIApUJAH caMmapaiu QoiilaJaHuil xamaa TYHOpOK YHYMJIOPJIUTH OUIUPHIIHU
TabMHUHJIAUAUTAaH  TEXHOJOTHsUIapuHU  Takomwmutamtupum”,  A3-OK-1-14933.
“CyropuiiaIurad Ba JIAJIMUKOP MaiJOHIap/ia Fajia, TyKKaKJIi, eM-Xallak Ba MO0JIU3
SKUHJIApU ETUIITUPUIIAA KYJJIAHWIAIWTaH MallMHa Ba TEXHHKA BOCUTAJIapu Xxamja
pecypcTeKaMKop TEXHOJOTUsUIap TH3UMHUHHU unuiad yukuir’, KXA-9-117. “Tormu
JAIMUKOp MalJIOHJapAa TYNPOKIAPHU CYB SPO3MICUIAH XUMOS KWIHIIHH, EFUH-
COYMH Ba cel CyBlapuaaH camapanu (GoijajaHUIIHU  TabMUHJIAWIUTaH
arpoMeNuopaTHB Ba arpoTEXHOJOTHK TaaOupiap MaXXMyMHU TaKOMMLIAIITHPHIL’
JoMMXanapH, >KymjaJaH, XaJdKapo TAlIKWJIOTIAp TOMOHHMIAH MOJIMSUIAIITUPHITAH
novnxanap: "KopakaJlnmoruCTOHHUHI KypFOKYHMJI MHUHTaKanapuaa 0apkapop KHILLIOK
xyxkamurn amanuérnapu’ Ba "OszapOaibkoH, Koszoructon, TypkMaHucTOH Ba
V36eKnCTORaTH  CyFOPHMIIAMMTaH  MaiJOHIApa  PEcypeTekaMKop — KHILIOK
xyxamuru", myHuHraek WOAJ] tomonupan wmonusuamtupwirad Iumonuii
Adpukana Ba Mapkazuit Ocuéna TOH ETUIITUPHUINTa acoclaHraH THU3UMJIAPHU
Oapkapop Tap3/la WHTCHCUBIAIITHPUIN YYYH HHTETpalUsIaIIral JOH-4OPBAUMIIUK
pecypcTeXaMKop  KHMIUIOK Xyxkanuru" Ba Poccuss XykyMath  TOMOHHUJIAH
mommsutamtupwiran - MKAPJIA  munTakaBuit  oducupga "Uxknum — y3rapuiiu
mapoutuga Mapkazuit Ocuéna 6apkapop Ba STHIIYBYaH KUIUIOK XYKAJIUTHA HUIILIA0
YUKAPUII TU3UMIIAPDUHU PHUBOMIIAHTUPUIN OYiiMyYa KUIUIOK XYXKAIUTH WIMHMA
TaJIKAKOTIIApH MaciaxaT rypyxuHuHr Mapkasuii Ocué Ba Kapkasz (KXW TMI'-MOK)
XaMKOpJIMKAArd TaAKUKOTIAp Ba CAJMOXUATHH OIIMPHUII JACTypH'" JOWMXAJIApU
noupacuaa Oaxkapuiras.

TagkukoTHUHr Makcaau Mapkaszuii Ocuéna CyFOPWIAIWTaH JEXKOHYMINK
TU3UMIIApUIA KULUIOK XYKaJMruAa TYHNPOKHUM XHUMOSJIOBUM Ba PECYpPCTEKOBUH
TEXHOJIOTHSIIAp acOCUa PECYPCTEKOBUM KUIUIOK XYKaJUTH aMaTUETHHUHT KALIUIOK
XY)KQIUTA OKUHJIApPU YCUIIM, PUBOXIAHUIIM, XOCHIIJOPJIUTUAra Ba TYMNPOK
YHYMJIOPJIUTUTA TAbCUPUHU KUECIAII Ba UIILTA0 YMKAPUIIIaH nOopar.

TaagKuKOTHUHT Basudasapu:

CyFOpUJIAJIUTaH MalJOHJIapAa Ky3Td OyFI0M XOCUJIIOPJIUTUTA TYPOKKA UIILJIOB
Oepulll yCyJUIApUHUHT TAbCUPUHU YpraHUI,

YCUMJIMKIIAPHHA €TUIITUPHUIIIA CYBIAH camapaiu (oiaJaHuIl yayH CYyFOPHIII
TEXHOJIOTUSIIADUHU YPraHUI OPKAJIU CyBJaH YHYMIIH (poiiamaHuI;

AKUII MYAJAATUHUHT SKUHHUHT YCHUIIIM Ba PUBOXKIIAHUIIM, XOCHWJIIOPJIUIH,
KYJUIAaHWIITaH YCyJI camMapaJopiurura TabCUPUHHI YPTraHMILL

TYNPOKKa MIUIOB OepMaciaH TYFpUAAH-TYFPU SKHII aMaJTUETUHU TaTOUK 3THILI
OpKQJIM FajUla-IyKKAKIM JOH SKUHJIAPHU ETHINTUPUIIHUHT KUCKA MYJIJIATIH
anManuiad KUl TU3UMUJIA UMKOHUATIAPUHYI YPraHHUIIL

TYNpOKKa HILIOB OepMaciaH TYFPUAAH-TYFPU DKWLl OPKAIM HSKUHIJIAPHU
eTULITUPUIIAA TYPJIH YPYF MEBEPIAPUHHM SKUHJIAP YCUIIM Ba PUBOXKJIAHUILIWTA
TabCUPUHU YPTaHUIL,

VFUTIAIl MUKJIOPU Ba MYJJATUHA SKUHHUHT PUBOKJIAHUIIINA Ba XOCHJIIOPJIUTUTa
TAbCUPUHU YPTaHUIL,

CyFOpWJIAJUTaH IIApOUTIA TAKPOPHUM SKUHIJIAPHU ETHUIITHPHUILI OPKAIH €pJaH
(doigananuIn caMapaJopIMTMHN OIIHPUIII,
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TYNpOKKa  HWIIIOB  OepMacAaH  dSKUH  CTUIITUPHUINHUHT  WKTHUCOIHMA
caMapaJIopJIMTMHU TaXJIA KAJTUII.

TagKMKOTHHUHT 00BEKTH CYFOPWIAIWraH MalJoHJIapAa TYNpPOKKa HIUIOB
Oepulll Ba JKUII YyCYJUIApW, YPYF OKHUII Ba YFUTIAl MEBbEPU, SKHUII MYJIJIATH,
anManuiad dSKUII, TaKpOpPHM OSKUIIHM KyJUlall Ba TaKOMMJUIAIITAH CYFOPHII
TEXHOJIOTUSIIApH, Ky3Tu OYFI0M, MAaKKaXyX0pH, MOIII, appuKa Tapuru.

TagKMKOTHUHT mpeaAMeTH anManuiad HSKUIIHU KYyJUlall Ba  KUIUIOK
XY)KAIUTHUJIa PECYpPCTEKOBUM, TYHPOK YHYMIOPJIMIMHHU OUIMPHIN, SKyMiadaH,
TYNPOKKa UIIOB OepMail TYFpUIAH-TYFPU 3KUII Ba YCUMIIMK KOJIIUKJIAPUHU €pja
KOJMPHUII, TIYHWHTJEK, YCHUMIMKIAPHUHT YCHUIIM Ba PUBOXJIAHWIIMA, OETOHA
VyTInapra Kapui Kypaliuil, epaaH (oigalaHul caMapaJopiiird Ba KHUIIJIOK
XY)KaJIUTUIa PECYpC TEKOBUM Ba TYHMPOKHH XUMOSJIOBYM TEXHOJIOTUSIIIAPHUHT
MKTUCOAUIN caMapaJOpJIMTMHU TaXJIWJ KWIKILJIAH noopar.

Taagkukor ycyuiapu. DeHOJNOTHMK Ky3aTyBlap Ba OHOMETPUK TaxJIHILIap
“KUIUIOK XY>KaJIMK SKUHJIApW HaBJIapUHU CHUHAII J[aBiaT KOMUCCHUSCUHUHT YCIyOu”
(1989), Tynpok Ba YCUMIIMK HaMyHaJapUHHHT TaXJ I «METO/bl arpOXUMHUYECKUX
aHaJM30B MOYB U pacTeHui B CpenHeil A3umy», TYNPOKAAaru rymyc MUKIopu TropuH
ycymuaa, ['OCT 26213-91, dochoprHunr MoOun Ouprukmanapy Ba aiMallldiHAIUTaH
kanmuii Mauurun ycynu Oyitmua, 'OCT 26205-91, MabayMOTIapHUHT CTaTUCTUK
taxamw  (ANOVA) Oapya BapuaHTIap YYyH, KHMMATIH—XY)KaJIUK OCJrH
XyCyCUSTIapH, Iy KyMJaJaH, XOCHIJOPIUKHU TaxJuiau Oyitnua Oaxapunau. bapua
cratuctuk  Taxawoiap  Genstat  18-mampum  (Genstat-2017)man  doitmananu®
YTKa3WI K.

TagKMKOTHUHT WIMMIA SIHTWINTH Kyiugaruiapaad noopar:

uik Oop TynpoKKa HIUIOB OepMmaciaH ypyFJIapHU OKHIL, YCUMIIUK
KOJAMKJIAPUHUA TYNPOK F03acHia KOJJMPHI, SHIM anMaluiad SKUIl THU3UMIIApUHU
KyJam OViinya TaaKUKOTJIap/a SHTM TEXHOJOTHSHU aHbaHaBUH, MUHHUMAJ HIIJIOB
OepHIl TEXHOJOTHSIApH OWilaH KUECTAaHUO YHUHT WIJIMHKA, DKOJIOTHUK, UKTHUCOIHMMA
KUXaTaaH ad3auTMKIapu MCOOTIIaHTaH;

V36ekncTOH Ba KYIIHH MaMyakaTiapia CyFOPHIAIMraH epiapia TYIPOKHH
XUMOSI KWIYBYM XamJa PECYypCTEKAMKOP OKHHIAPHU  ETUIITHUPHUIN  STHTH
TEXHOJIOTHSJIApY MUHTaKanap TyNPOK—MKIUM IIapOUTH, SKUHIIAp TypJapH, HaBJIapH,
OMOJIOTHK XyCYCHUSITIIapUTa MOC XOJI7la MIIMUN acoc/a UIIad YUKHUIITaH;

TaAKUKOTIApAa SIHTM JaBp TanabnapuaaH Kenud 4YWKKaH XoJjJa KucKa
POTALMSUIM FaJlJIa—IyKKaKJIUd JIOH SKHHJIApU aiManuiad 3KUIl TU3UMIIApU HILIA0
YUKUJITaH Xama yJIapHUHT PECYPCTERAMKOP KHUIILIOK XY KaIUrujaa dSKMHIApAaH MY
cu(atay XOCU OJIUIIra TYNPOK YHYMJIOPJIUTUHU MKOOUN TabCUPU aCOCITAHTaH;

ToxuKHCTOHIA adpuka TapuFH, Y30ekucroHnaa cosi, Ko30FMCTOHIA MoII
SKUHJIApU TYNPOKKA HWIUIOB OepMaclaH JKHUII YCyJIHWJa €TUIITUPUINO yIapHUHT
VCHUIIY, PUBOKIAHUIIN, XOCWIOPJIUTH, XOCUJ CTPYKTYPACH aHUKJIAHTaH;

Kozoructon, TOXHKUCTOH Ba Y3GEKUCTOHHHHI OHOMKINM pecypciapuiaH
dbolaTaHUuIITHN TYJIAPOK TabMUHJIANAWTAH XOJIa PECYPCIApHU TEXKAITHHU, TYMPOK
YHYMJOPJIUTUHUA OUIUPHUIIHU, TYNPOK JETrpagallMsICUHUHT OJAWHU OJIMIIra WMKOH
OepamuraH SIHTM TEXHOJIOTMK THU3MMHH AarpoOHOMHUK, OKOJIOTUK, HKTHUCOIHUMA



KUXATIAPU TaxXJWI KWIMHTaH XOJJa Ha3zapuil WyHAIMIIap MCTUKOOJIApY WIMHIMA
KUXATIJAH aCOCIAHTaH.

TagKUKOTHUHI aMaJMi HaTHXKaJapu:. OyFI0M XOCWIuaaH OyIiaraH aHfu3ra
TYNpOKKa MWILJIOB OepMacliaH JIOMMHUN MyHITaja O3KUHJIAPHU ETUIITUPUIIHUHT
KHUIIUIOK XV KAJIUK SKUHJIApPU YCHIIH, PUBOKIIAHUILIH, XOCWIJAOPIUIH Ba XOCHII
CTpPYKTypacura TabCUPUHM aMajuil >KUXaTJapy TaxJIWi KWUJIWMHTaH Xxamja uiuiad
YUKAPUILTa dKOPHUM KUJIUII YUYyH TaBCHUS ITUIITAH;

OyFIOW-TyKKAKIM JIOH OKHHJIApPH aJMannmiad dJKul  THU3MMH ~ Mapkasui
Ocu€HMHT  CYFOpPWIAQJWIraH  IIAPOUTHAA  TYOPOKHU  XUMOSI  KWJIQJWraH
pecypcTeKaMKOp TEXHOJIOTHUSIHA KYJUIAHWIUIIN KUCKA POTALMSUIM ajIMAIlIa0d KHUII
TH3UMUIA SKUHIAP XOCWIAOPIUTUHA 25 Gon3rada ONMMPraHITd HCOOTIAHTaH;

SHI'M  WNUIA0  YMKWITaH  TEXHOJIOTMS  CYFOpWJIQJMraH  MaiJoHJIapJaH
doligaaHnIl caMapaJOpPJIUTHHA, TYMNPOKIArd TYMyC MHUKIOPWHH OIITUPTAHIUTH
AHUKJIaHTaH;

CYyFOpPWJIAJUTaH e€piiapJa JOMMHUN MyIlTara SKWIraH AYKKakiIu JOH 3KHUHIIAp Ba
yIIAPHUHT KOJAUKJIApH Ky3ru OyFnoi etumtupuiga 27—-33% CyBHUHT TEKAJTUIITHHU
TabMUHJIATaH;

TYFPUAAH-TYFPU SKUII HATWXKACKJA IKUHHUHT AXTHEKUTA Kapad a30Tiid YFUT
MEBEPU ONTUMAIUIAINITUPUIITAH Ba YHJAH (polajmaHUIl caMapaJopiiury OIITaHIUuTH
AHUKJIaHTaH,

MaKKaXyXopuaa I0OKOPU XOCKJ MAKJJIAHUIIMHA TabMUHIAHIUraH MakOyJl SKUII
MYJJIaTH Ba MEBEPU aHUKJIAHTAH;

TYIPOKKa UIIIOB OepMac/iaH XOCUJI €TUIITUPHUIIITA ACOCIAHTaH PECYPTEKAMKOP
TEXHOJIOTUS TYNPOKHUHT KUMEBHUM, TYNPOK 3WWINITH, CYB CHUHIyayaHJIATHHU
SXIIWJIAIIM Ba TYIIPOKJAru mporea3a (pepMeHTUHUHT (haosIallyBUHU TAbMUHIIATaH;

uiiad YMKWITaH Ba JKOPUM JTWITaH Mas3Kyp TEXHOJIOTHS aHbaHaBUU
SKUHJIAPHU ETUINTHPUILI TEXHOJIOTHSJIAPUIAH YCTYHIIUTA PECYpCIIApHU TEKalllu,
SKUHJIAD AUBEPCUPUKAISICUHU aMajira OUIMPWINIINHY, (pepMeprap JapoMaiiapyuHu
KyTaluIInra KyMakIaluIy TaCAUKIaHT aH.

TagKuKOT HATH/KAJAPUHUHI HINOHYJIMJIMIHA. TaJKUKOT HaTHXKaJTapUHUHT
WIIOHWIWJINTY Ha3apui KUXATJaH Ba TaxpuOa Wynu OwiaH Ha3apuil Ba amaiuii
yCcyJulapJlan pacMuii maHOamap acocuia (HOWJATAaHWITAHJIUTH Ba 3aMOHABHM
TAIKUKOT yCyJulapu (TyNpOKKa HWIIJIOB OepMail TYFpUAAH-TYFPH DKHUII, YCUMIIHIK
KOJITUKJIADUHM €pJla KOJITUPHUII Ba X.K.) €pAaMuja TacauKIaHTaH. DKCIEPUMEHTAI
MabJyMOTJIapra CTaTHUCTUK MIUIOB  O€puill, XaTo, ypraya, HWIIOHWIMIUK
HWHTEpBAJIApH, CTaHJapT YEKJIAHUIIHUA xucoobmam "Genstat"” JacTypu
Ba Anova gacTypuili TakeTd acocuja cTaHgapT ycyuiap €paamMuna  oJud
OopuTaHIUTY OUJIaH acOCIIaH/Iu.

TagKMKOTHHHI WJIMHHA Ba aMajJui axaMusaTH. TaIKUKOTHUHT WJIMHU
aXaMHATH PECYPCTEKAMKOP TEXHOJIOTHUSIIIAPHU KyJUIaraH X0JI1a aCOCUM Ba TAKPOPUH
SKUHJIAPHU TyITara JKUII Ba €pra MUHMMAaJI WIUIOB OEPUIN TEXHOJOTHSIIAPUHU
KyJUlania SKWHIIAp, HaBlap KeCHMMHUAA JKUII MyJJaTiaph, MebEpiiapu, YFUTIall,
CYBHU TEXAIlHM ONTHUMAUIAIITHPUIIHUHT, TYNPOK YHYMJIOPJHWIUTA HKOOMIA
TabCUPUHU WIMHIA acCOCTapUHU WIUTA0 YMKUIITAHIIUTH OWJIaH N30XJTaHA TN,
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TaaKuKOT HaTWXKAJApUHUHT  aMajuil  axaMuATH TYNPOKIArd OpraHuk
MOJJAIAPHA KYMAUTUPUIL, SKUHIAP XOCWIIOPJIMIMHU OLIMPUIIAA, TOH-AYKKAKIIH,
JIOH SKUHJIApH anManuiad skuil TuzuMu Mapkaszuit Ocuénaru cyropuiajurat epiap
mapoutaa MakOyn TexHojoruss Oynubd, MHUHTaKaHUHT (epMep XyKaaukiapura
SKUHJIAPHU TYIPOKKA UILUIOB OepMail TYFPUAAH-TYFPU IKUII aMaIu€TUra acociaHuo
KHCKa MYIJIATIN alMaiiiad KUl YCyJIM TaBCUs STWITaH. TaBcusl STUIAETraH STHTH
TEXHOJIOTHUsIIa EKUIFM Ba YPYFIMK cap(u, SKUHJIApPHU ETUINTUPUIIAArA OOIIKa
Xapaxatiap KUCKapaau Ba (epMepIapHUHT OJaJANraH JapoMaJl MUKIOPU OPTaIu.
Kuumiox xyskanuruia TynpOKHH XUMOsSI KWUIYBUM Ba PECypC TEKOBUYM TEXHOJIOTUsIAp
AKOPUM KUJIMHUILM acOCUJa TYIUIAHTaH TaJIKUKOT MabiymoTiiapu Mapkasuit Ocuéna
OapKapop JEeXKOHUWINK TU3UMJIApU >KOPUM ITUIUIINATA WKOOUN TabCHUp KypcaTraH
Ba MUHTAaKaJa fHAJa KeHI KyJdamaa TapKATHUII YY4yH Tal€p X0jaTra KeJITUPUIHILNATA
KYMaKJIaIlraH.

TagKMKOT HATHKAJIAPUHUHT SKOPMHA KHJIMHUIOM. Mapkasuii OCHUEHUHT
CYyFOpPUJIAJINTaH MApOUTHIA KUIIJIOK XY KAIUTHAA PECYPCTEKOBUM TEXHOJIOTHSIIAPHU
KYJUlalll OpKald OSKUHJIAPHU CTUINTUpHUIN Oyinya onub Oopwiran WIMHAN
M3JIAHUIIUIAP HATUXKACH acOCUAA:

Ky3ru OYF0i, COSl Ba MOIII SKMHJIAPUHU TYNPOKKA UIIIOB OepMaciaH TYFpuIaH-
TYFpH, JOUMUH IyHITara SKUIll, YpyF 3KUII YyKYPJIUTH, MYIJIaTH Ba YFUT MEBEPIIApU
XxamMJa My[daTiapd acoCHJa ETUIITHPHIN TeXHOJorusuiapu KopakalmorucToH
Pecnybnukacu, Kamkanapé Ba CamapkaHj BWIOSATUHHHT depMep XYy KaluKIapuaa
xamu 1374 ra maiinonra sxxopuii 3tunrad (Kunuiok Ba cyB Xy KaJluru Ba3UPJIUTHHUHT
2017 wun 31 suBapaaru 02/20—44—connu mMabiaymoTHomacu). Hatwkaga Kunuiok
XY’KaTuK OSKUHJIAPUHH PECYPCTEKOBUM TEXHOJOrMsIap OWIaH eTHINTUPHUIIIA
EKmIFu—MoMnam matepuamuiapuan 80 ¢gousra MKTUCO KWIMHTAH Ba XOCHUJIOPIUK
15 ¢ouzraya omran, ukrucoguil camapanopiuk rexkerapura 1,0-3,0 MiH. cCyMHH
TaIlIKUJ 3TTaH;

MaKKaXyX0pH, Ky3rd OyFIoll Ba MOII OHKUHJIAPUHUHT KUCKA POTAIUSIIH
anManuiad AKUIl TU3UMHU PECypcTexoBUH TexHojorusmapu JKanyouit Kozoructon
Bunosituaaru  Kasurypr Ba Cailipam Tymanmapugara ¢depmep Xamaa IIMpKar
Xykanukinapuaa kamu 2783 rekrtap maijonra xopui sTwiran (Kumiok Ba cys
xykamuru  BazupauruHuHr 2017 #wmn 31 gaBapmarm  02/20—44—connu
MabIyMOTHOMAacH). ByHMHr HaTwkacuma Ky3ru OyFI0H, MaKKaKYXOPUHU €pHU
xaillamacnan, ypyrjaap TYFPUAAH-TYFpU OJKYBUM CesUlka OWIaH SKWIraHjaa
XOCWJIIOPJANK aHbaHABUM SKUII ycyhura HucOaran 20-25 ¢ousra 0Kopu OYIuIIM
Oownan Oupranukna rekrapuaan 736,5 AKII nomnmapu mukaopuaa ¢oiiga oswuiira
APUILUJITAH;

JOMMMHM IIyluTara Ba TYFPUIAH-TYFPU OKHUII TEXHOJOTHsUIAPU acocuzaa
ETUIITHUPUIITAH Ky3rd OYyFIoi, Mol Ba apuka Tapufu TOXUKUCTOHHUHT XaTJIOH
Bunosituaaru Jlanrapa Ba Xucop tymanugaru depmep xyxamkinapuaa xkamu 500 ra
Maiionra sxopuii stunrad (Kunuiok Ba cyB Xyxkanuru Bazupiuraauar 2017 iun 31
suBapaaru 02/20—44—counu MabiyMOTHOMacu). ByHMHr HaTwxkacuaa myumiTara Ba
TYFPUIAH-TYFPH DKUII TEXHOJOTUSIIApUHU KyJutail opKainu ypyF 50 dousra UKTHCO
KUJIUHTaH Ba cyropuill cyBu 30 ¢ousra texanrad Ba xocuagopiuk 15-20 ¢owusra
OILMIIINTa SPULIUITAH;
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CyFOpWJIaJUraH epyiapJa TYNPOKHU XHUMOS KWIYBUYM Ba PECYpPCTEKOBUU
TexHosorusuap Y36ekucton, Kozorncron Ba Toxukucton PecryGnukanapu depmep
Ba IIMPKAT XYKaIUKIapuaa kamu 4657 rexkrap Maifjionra sxopuid stuirad (Kumuiok
Ba CyB X¥yXKamuru BasupiauruHuHr 2017 #wmn 31 suBapmaru 02/20—44—connu
MabIyMOTHOMacH). Mapka3zuii OCUEHUHT CyFOpUJIAJUTaH MIAPOUTHAA TYNPOKHU
XUMOSI KWJIYyBUM Ba PECYPCTEKOBUM TEXHOJIOTHSJIAPHUA KYJUIAll HATUXKAcuIa
XOCWIIIOPJMK Tekrapura 15-20 dousra wokopu Oyiaran Ba EKUIFU—MOMIIAII
Martepuaiapu 80 dhonsraya UKTUCO KHJIMHTaH.

TagkuKoT HATHXKATAPUHUHT anpodanuscu. Kunuiok xyxamuruaa TympoKHU
XAMOSUIOBUM Ba PECYpPC TEHKOBUM TEXHOJOTHS aMAIMETIAPU FO3aCUIIaH TaJIKUKOT
HaTkanmapu 15 ta xankapo Ba 2 Ta pecnyOnMka WIMUR-aMaldid aH)XyMaHJIapuaa
MYXOKaMaJIaH yTKa3WJITaH.

TagKuKOT HATHKAJAPUHMHI YbJIOH KWIMHTAHJIUTU. J(uccepramusi MaB3ycu
Oyinya >xamu 28 Ta MaKoJa dbJIOH KWIMH]IH, Iy )KyMJIaJIaH, WIMHH xypHaiiapaa 11
Ta Ba 17 koH(pepeHus Matepuaiapu Tyramiapaa, Onui arrectainus KOMUCCHUSICH
pyiixatura kuprad xypHanga 11 makona, kymiaaaH, OlITHTa MaXaulMii Ba Oerra
XaJKapo >KypHajuiap/ia MakoJja 4oIl STUJITaH.

JuccepTanMsiHUHT TY3WIHIIKA Ba XaxMu. Jluccepranus kupwii, 6emra 600,
XyJiocasap, TaBcusuiap, afiadbuériap pynxaTu Ba uioBanapjan udopat. Juccepramms
xaxxmu 200 Oer.

JIMCCEPTALIMSIHUHT ACOCUHM TY3WJIUIIU

Kupum kucmuga yTKazwiraH TaAKMKOTIIAPHUHT J0J3apOJIMTU Ba 3apypatu
acocjaHraH, TAaJIKUKOTHUHT Makcaau Ba Basudanapu, OOBEKT Ba NpeaMeTIapu
taBcu(anran, Pecnybnuka (aH Ba TEXHOJOTHUsUIAPU PUBOKIAHUIIIMHUHT YCTYBOP
WYHAIMIUIAPUTA MOCIIMTU KYPCATWITaH, TAAKUKOTHUHI MJIMHM STHTUJIMTY BAa amMajiud
HaTWXanapyu 0a€H KUJIMHTaH, OJIMHTaH HATIKAJAPHUHT WIMHI Ba aMajuil axaMusiTH
oun0 OepuiraH, TAAKUKOT HATHKAIAPUHU aMaUETTa >KOPUN KUJIUIIL, HAIIpP STUJITaH
UIUTIAp Ba JUCCEPTALMSHUHT TY3UIUIIN OViNYa MablyMOTIap KEATHPUIITaH.

Hucceprauusitnuar  «Mapka3uii  Ocuéga  pecyperekaMKoOp  KMILIOK
XyoKaJauru» 1e0 HOMJIAHTaH OJITUTA OYIMMIAH TaIllKWJI TONraH OupuHYM OoOuma
agabuérnap mapxu keiatupuiarad. by 600HUHT OupuHuM Kucmuaa Mapkasuit Ocué
KUIUIOK ~ XYKalIuTuaa TYOpPOKHH Myxodaza KUJIyBUYM Ba pPECypc TEKOBYHU
TEXHOJIOTHSIHM TapuXW Ba JKOPUM ASTUII XOJaTH KypuO wyukuiaradH. Kumuiox
XY)KaJIUTUa TYOPOKHU XUMOSJIOBYM Ba PECYpCTEKOBUM TEXHOJOTHsUIap Oyiinua
OJIMHTaH HaTWXKaJlap acoCaH TaJKUKOT HWHCTUTYTJIApUaa >KamJjlaHraH Oynu0, Oy
TEXHOJIOTHSIHUHT ~ TIpUHIMIUTapY Ba amanuéminapunu [lumomuii Ko3orucToHHUHT
JAIMUKOp IIApOUTIApUAaH TalllKapujaa OYJIraH WIUIa0 YUKapUIl TU3UMIIapUra
WHTErpalysuIaira Kapatuiarad. Kok Xykamuruaa TYynpOKHH XHMOSUIOBYM Ba
PECYpPCTEKOBYHM TEXHOJIOTHsIapAa TynpokK cudartu Oyitmya OupuHUYM OOOHWHT
WKKUHYY OynrMuia anaOuéTiaapHu YpraHUIl IIYHU KYPCATIUKH, UIIUIOB OCPUIITHIHT
KaMaluy TynpOKJIAard OpraHuK MOAJaiapHu Kynautupaau. Kunuwiok xyxamuruaa
TYOPOKHH XUMOSUIOBUM Ba PECYPCTEKOBUM TEXHOJIOTHSIIAP aMaluETIapUHUHT
TabCUPHU OMpUHYN OOOHWHT 3—um OyIuMuaa Oepuirad. bupuHun 60OHUHT TYPTUHYN
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OynuMmuIa: o3uKa MoajanapuaaH (oinamaHuIl camapagopaurud Oyitmda kypuod
YUKWAITaH afabuérinap KUIUIOK XVKaIWTuJa TYINPOKHUM  XHUMOSJIOBYM  Ba
PECYPCTEKOBUYHM TEXHOJIOTHSUIAP aMajUETH YFUTIIApra 3XTUEKHU KaMaWTHPHUIIHHU
Kypcataau. AnmManuia®d 5SKuUII, TaKpopud OSKHUHIAp Ba OeroHa YTiapra Kapiiu
Kypaluin macajajgapura OaFuIlJIaHraH afabuétnap mapxu OupuHYHM OOOHUHT
OocmmH4yM Oynumuaa TaBcudiaanradH. Ba HUX0ST, OJTHHYM OYIMMIIa KHIILJIOK
XYKaaurujaa TYNPOKHM XUMOSJIOBUM Ba PECYPCTEKOBUM TEXHOJIOTHSUIAPHUHT
UKTUCOAUN KYpcaTKuuiapu KypuO uMKuiran xamzaa Oy O6opamaru XxucoOoT xyaa 03
MUKJIO0P/a MaBXYUIUTHA KYypCcaTUO YTUIITaH.

HuccepramustHuAT «TaaKUKOT yuyacTKajdapu TaBcu(u, MaTepua/uiap Ba
ycyJu1ap» HOMJIIM UKKHHYKA 000mMma Xap Oup MamiiakaTAard TaAKUKOT ydacTKajJapH
TYNPOK Ba WKJIWM IIAPOUTIAPU TaBCU(U KEATUPWITAH. TympoK HaMyHaJTapUHHHT
KypCaTKUWIApH V36eKHCTOH MAaXTauMIMK WIMHL TAAKUKOT UHCTUTYTUIA (3'73P DA,
1973 #iun) unuiad yukuiarad yciny0 OViinua Taxjuia KWIMHTaH. Tymnpokaaru acocuit
anemeHTinap ['panBana-JIsoky Ba Mauurud ycymiapu EpaamMujaa  aHUKJIAHTaH.
Kozorncton, TOXHKMCTOH Ba Y30EKMCTOHIATM TaJKHKOT >KapaSHIapH JIaBOMHIA
Ky3ru OyFIOH, cOsl, MaKKaXKYXOpH, appuKka Tapuru Ba MOIIl KaOu OMp KaH4a KUIIOK
XYKanuKk OJKuHiIapu ypranwirad. Jlama TaxkpuOanmapu TYpTTa KalTapukaa
peHJoOMM3aIMsd KWIMHTaH XOoJijla amajira omMpuirad. Bapuantnap TabcupuHU
anukiam  yuyH ANOVA  raxmwinapu  kymnaHwirad. Mabiaymotinap  GenStat
nacTypuHUHT 18-Haipu €paamMuga CTaAaTUCTUK TaXJ I KWJIMHTaH.

«Tynpokka MUHMMAJ Japaxkajia MeXaHUK MILIOB Oepuin» 1e0 HOMJIAHTaH
yunH4Yu 000una Mapkasuii Ocuénaru Cyropuiaurad IIapouT/a TYHPOKKa HIILIOB
OCpUIIHUHT TYpPJIM SKUHJIAP XOCUJIOpPJUTUra Tabcupura OaruiiaHraH. Tynpokka
UIUIOB  OepMaciaH »dKWiraHaa Ky3rM OYFJOMHUHT  XOCWJIAOPIUTH  OOIlKa
BapUaHTJIapra Kaparasja Kopu OyiaraH. OHTr 10KopHu Xocuwiaopiuk 2007 iunma Kan
STUJIAM Ba epra umuioB Oepwmn Oyimya xocun 2,23-2,83 1/ra opanmrunma OYIiu.
MyTIOK IOKOpPH XOCHJIJIOPJIMK TYMPOKKA aHbaHABHM HIIJIOB OEpHUII Ba TYMPOKKA
ymyMaH unuioB 6epmaciuk (2,83 1/ra) ycymiapuaa 2007 iiwina xysatwiad. Kysru
OyFI0l XOCHJIM TYNPOKKA MIILIOB OepMacaaH dKUII YCyiuaa Gapkapop Tap3za oo
OOpraHJIuru Ky3aTUJIIu.

Kopakannorucron mapoutuga OYFA0il yPYFUHUHI JKHII YYKYPJUIH.
KopakanmoFruCTOHHUHT KECKWH HKJIUM IIAPOUTHIA YPYF SKHII YYKYpJIMTH >KyAa
MyXUM axamusTra sra, 4YyHKH KWIIKK xapopar —45°C raya macamumm MyMKHH.
Kynaii mapt-mapoutnapaa Ky3ru OyFooM TympoK caTxXujaH KaMmujaa 2 CM,
YyKypJAUKIa SKWIraH OYiauIIM Kepak. Xap Oup BapuaHTAa ypyFjap TYJIUK YHUO
YUKKaHUJaH UWKKH xadra VYTrangaH KeWnH Kadjg oStuaul® OopuiraH  Ba
VCUMIIUKIQPHUHT COHU KEWMHYAJIMK HOSAOph OMMHUHI OUpUHYM XadTacujaa KHII
OOLITAaHUIIKMJAH OJJAWH KahTa caHainau. Kydarnmap my3 OWilaH KOIUIAHMILIW YYYH
TaXprba ydacTKacuJaH KOp 010 TaniaHTad. Anpenas OMMHUHT OupuHYM xadracuaa
COBYKKA YHJIaMJIMJIMKHUHT YI90BU Kyhuaaru ¢hopmynia Oyiinda anukianran: Kummga
KUIIra 4ujgamidiuk gapaxacu (%) = (KUIIZaH KeWMH YCHUMIIMKIAPHUHT
COHM/KUIIAAH oaauH ycumiukiaap conu) X 100. 2006 Ba 2008 #umuiapgaru CoBYK
xapopat 2007 iimira HucOaTaH aH4ya KECKUH OYJTaH Ba ypyF KU YyKYpJIUTH KUIIIa
KHINTa YUIaMITMINK Japakacura TabCcup Kypcatrad. Kumira yngaMimiuk rapaxacu
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2006, 2007 Ba 2008 iwmapaa terunumya 54,2 Gousman 68,9 dousraya, 49,9 dbous
nan 81,3 dowusraya Ba 28,5 ¢ousnan 60,2 ¢ousraua opanuknaa 6ynran. 2007 hunga
TYHPOKKa HUIIJIOB OepMail HKUII TEXHOJIOTHAICH aMalMETUIA YPYF IKUII YyKYypJuru 4
CM OynraHjna KWIlra 4YMJaMIWINK KypcaTkuuu 3HT tokopu (81,3%), 2008 iunna
TYNPOKKa aHbaHABUM Tap3/aa UIUIOB Oepud ypyF 1 cM UyKypJMKKa 3KWJITaH]la dHT
KaM KHIIra YuJaMIMINK Kypcatkudu (28,5%) kaia stunrad. Tynpokka aHbaHaBU
UIUIoB Oepuiira HucOaTaH yHra HWUUIOB OepMail TYFpUIAH-TYFPU SKUIIL YCYIH
KYJUTaHTaHUJa Ky3Th OyFIod XOCWIIOpJurH Iokopu Oynran. Kysru Oyrmoit moH
XOCWJIIOPJIUTH Y4 WHJI JaBOMHJA TYNPOKKa HIUioB Oepumn ycymura (<.001)
Ce3WIapiu Japaxkana OOFJIMK PKaHJIUTU aHWKJaHraH. bynnan tamkapu, 2008 iiunga
2006 Ba 2007 iiun OwiaH TakKKociIaraHjga JOH XOCHJIAOPJMIH HUCOATaH SHT MacT
oynmu. by kypcatkmu 2008 ¥wunm maBommma xaBo xapopatu —31°C mapakarada
MacairaH KUILITH YTa COBYK XAPOPATHUHI HATHXXKacuIup. MakcuMall XOCHIIJIOPIUK
2007 ¥nnmga Kaig STWIAM Ba yMyMud yd HuumMK xocuiamopiauk 0,96-3,57 t/ra
opanuruga O6ynran (1-pacm). DHr 1okopu xocuiaopiuk (rekrapura 3.57 1/ra) 2007
Wunma, SbHA ypyF SKHUII YyKypiauru 4 cM. OYiraHn Ba TYIpPOKKa HWIIUIOB Oepmaii
TYFPUIAH-TYFPU SKUII YCYJIU KYJJIAHTAHU/Aa KAl STWITaH. Y PyF 3KUII YyKypJury 4
xamaa 6 cM. OynraHjma Ba TYNPOKKa UIUIOB OepMmail TYFpUIIaH-TYFPU IKUII YCYIH
KYJUTAaHTaHUJA Ky3TH OyF0 XOCUJIIOPJIUTH YPYF KU UYKYPJIUTH 2 CM. HU TaIlIKUII
ATraH BapuaHT OwiiaH OwiiaH Takkocmaranja terumnninyda 20% Ba 10 ¢owusra omras.
Tynpokka aHbaHaBUM Tap37a UIUIOB OCpUIll YCYJIHAa YPYF IKHUIL YyKYpJIUTH 4 CM. Ba
6 cMm. OynaTaHMma XOCWIIOPJIWK Moc papumima 16 Ba 12 dowumsra omau. 2008w
JABOMHJIa KMIIKM MaBCyMJa KOp OYIMaraHJWrd Ba XapOpPaTHUHT MACTJIUTU KY3TH
OyFmoil Vycuim Ba pUBOXKJIAHUIIMIAa canbuii Tabcup Kypcatud, Oy 93ca
XOCWIIOPJIMKHUHT O3aiiuImura ojin0 KeJras.

—2006 2007 2008
4.00
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NT (TyfpupaH-Tyfpu 3KULL) TT (AHbaHaBwmii ycyn)

1-pacm: Tynpokka UIIUTOB Oepulll YCYIU Ba YPYF SKUII YYKYPJIUTHHUHT Ky3rH OyF10i
XOCUJINTa TAbCUPH.
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KamkagapéHuar o4 Tycam 0y3 TyNpoK/JIapuaa TYNPOKKAa MILJIOB OepHuil
YCY/UIADHHUHT TYNPOK 3HYJIMIHUra (Xa’)XM Maccacura) Ba FOBaK/JIMIUIa TabCHPH.
Tynpokka wuNUIOB Oepulll yCy/ulapd TYNpPOK XaXM Maccacura Karta TabCup
YTKa3raHauru YTKa3wiraH Taxpuba HaTuxagapura kypa anukianrad. Lllynarop
KWIMHMaraH BapuaHTIapAa TYNPOKHM XaxM Maccacu (1,26 F/CM3) 0-20 cmpa
YyKYypJIUKJa MACTPOK PKAHJIUTU aHUKJaHTaH OyHra acocuit ca6a® KuiuO TyHmpOKHH
YCTKU KaTjamjapuaa YCUMIMK KOJAUKIAPUHUHT OYJIUIIN KYPCATUIIMMHU3 MYMKUH
(2—pacm). Dur roxopu Tympok sumwmmrd (1,58 r/em’) 060 cMaa TyIpOKKAa HIILIOB
OepunMaraH BapuaHTIa Kaij dTuirad. Tynmpokka WIioB OepuiiMaraH Ba aHbaHABHMA
UIUIOB Oepulll yCyJulapyaa ypTradya TYNpOK 3WWINTH MUHUMAN HILJIOB Oepuiira
HUCOATaH NacT OYATaHIUTH KAl STUJITaH.
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20 40 60 20 40 60 20 40 60

TT (Muamman mwnoe  MT TT (AHbvaHaeuid ycyn)  NT (TyFpuaaH—TyFpwu
6epuw) 3KMLL)

2—pacm: Tynpokka UIIIOB OepuIll YCY/UTAPUHUHT TYIPOK XakM maccacuura tabeupu (2012-2014).

Kamkagapé BWIOATHHMHI CYFOPWJIAAMIAaH MAaHJOHJapUIa TYNPOKKA
TYpJ¥ HMIUIOB 0epHIl YCYJUIAPMHHM Ba 3KHMII MYNIATJIAPHHH KYJUIAraH XO0J11a
Ky3ru Oyrnoii ermmtupum. Kamkanapéna Tynmpokka HILIOB OepMail TYFpuiaH-
TYFpU SKUII ycynuaa dkuil myanatd 30 oktsaOps Oynranuga yd wuiijga yprada SHT
IOKOPH JOH XOCWIJIOPJIATY KauJ JSTWIraH Ba XyOOU IIYHAAM KYpCaTKU4 DKHUII
myaaatu 20 okTsa0phr OynaraHuga xam Ky3aTuiau. Typau unuioB Oepuill ycyJiapu
Oyiinuya OyFI0M JOHWHUHT YpTaya XOCWAopiauru rektapunan 4,39 nan 6,56
TOHHA/Ta Trada OYJraHjgurd Kaua STwiraH. AubaHaBui dkuil ycyiauga 10 HosOpb
SKUII MYAJIAaTH JKUJTaHAa Ky3ru Oyraou xocungopyurd 4,39 TOHHa/TaHW TaITKWUII
ATraHy XoJiJa TYIPOKKa UIIOB OepMail TYFpUAaH-TYFpu dKuill ycynujaa 30 oKT0pb
SKUII MYJJaTUa Ky3ru OyFaod xocwiaopiauru 6,56 TOHHa/ra TEHr HKaHJIUTU
Taxpuba HaTWXkamapu OYiinua aHWKJIaHTaH. TyNpoKKa WIUIOB OEpuIll yCyJulapu
opacumaru camapa ¢apkK KWITaHH OOWC SKHII MYAJATUIAPUHUHT XOCHUJIOPJIMKKA
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TabCUPU XaM ce3wiapiu Oynrad. J(ucnepcroH aHanmM3 TaxXJIWINA IIYHH KYpPCaTAUKH,
epra UIUIOB OEpUIl yCYJIU Ba YPYF SKHILI MHUKIOPU OYFIOMHHUHI XOCHJIJIOPJIUTHUTa
Ce3WIapinu TabCUp Kuwiaau. TagKUKOT YTKa3WIraH HWUIapa SKHAII MUKIOPU Ba
TYNPOKKA HIIJIOB OEpUIll YCYJUTAPUHUHT KY3TH OYFAOW XOCWIIOPJIUTUTHUIA TabCUPU
Vpracuna ce3wapid Qapkiaap MaBXKYyJIJUTH aHUKIaHraH. byHpgaH Tamkapw,
TYHPOKKa MIUIOB Oepull yCylu OWJIaH ypyF MUKAOPH YpTacuaard OOFIMKIUK JIOH
XOCWJIIOPJIUTHUTA CE3UJIapiiM Japaxkana tabcup dtrad. 2013 iimnaa TynpoKKa HIILIOB
OepMail TYFPUIAH-TYFPU KU yCYJIUAa €TUIITHPUITAHAA Ba SKUIT MEBEPH 5 MITH.
YHYBYaH ypyKKa TeHT Oynranga »Hr 1okopu 6,71 T/ra JOH XOCWIM OJMHTaH.
Tympokka aHbaHaBHii WIUIOB OEpUIN YCyluaa Ba SKUII MHUKIOPH 5 MJIH YHYBYaH
YPYF OKWITaH BapuaHTAA 3ca JOH XOCUIM 6,54 T/ranu Tamkuia 3Trad. Tympokka
UIUIOB OepMail TYFpUIaH-TYFPU SKUITaH Ky3rH OYFAOWHUHT JOH XOCHJIAOPJIUTHHH
OLIMPHUIITA TabCUPH TYNPOKKA aHbAaHaBUM Tap3la Ba MUHUMaJI HIUIOB OepHIL
yCyJMarura Kaparaija rokopy OVIUIIM aHUKJIaHTaH.

ToKMKHCTOH pecnyOJIMKACHHMHI CYFOPMJIAJMIAH epJapuaa TYINPOKKA
TYpJId HILIOB OepuIl YCY/UIADHHHI KY3rW OYFA0i XOCHJIAOPJIMIHM TAabCHPH.
Tynpokka aHbaHaBu# Ba TYFpUIAH-TYFPH UIILIOB OEpHUIll yCyJutapu ypTacunaru hapk
Ky3rd OyFIoW KypyK Macca XOCWIJIOPJIUTUra TabCUP 3TUIIM YCUMIMKHUHI YCHII
JaBpUa O3UKJIAHUIIM OWsIaH OOFIMK OYJIMIIN MyMKHHJIMIH aHUKJIaHraH (3-pacm).
Kypyk macca Xocuinopiuru TyMpoKKa UIUIoB Oepuin ycynura kapab 4,10 nan 4,36
T/ra rava y3rapu0 Typaud. DHT Ky KypyK Macca Xocuiagopauru (4,36 1/ra) TynmpoKka
UIUIOB OepMail TYFpPUAAH-TYFPU SKUII YCYJIW KYJUIAHWITaH MaWJoHIapaa Kaiij
STHIITAH, SHT KaM KypyK Macca Xocwiaopiuru (4,10 T/ra) Tympokka aHbaHaBHi
Tap3/ia UIUIOB OepUIll ycylnuaa Ky3aTwirad. byHja epra unuioB OSpUIIHUHT Y4 XHJT
ycynn ypracumaru ¢apk 0,26 1/ra HE Tamkwin >TaM, Oy Qapk yHUaIMK KaTTa
AMACJIUTUHU KAl 3TUII MYMKHH.
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3-pacm: TOXUKUCTOHHUHT CYFOPHIIANTaH MaiiIoHIapuaa TYIPOKKA UIIIOB OepuII
YCYJIMHUHT Ky3rH OYFI0# KypyK Maccacu xocuagopiaurura tabcupu (2014-2016 iiit).
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Kanyonii Ko30FuCTOH mapouTHia TYNPOKKA HILI0B Oepull YCYJIAPUM Ba
IKMII MYIIATJIAPUHUHT MAKKAKYXOPH XOCWJIIOpPJHMIrura Ttabcupu. JloH
Xocuymopiuru Oyiindya HaTwkanap (4-pacm) 30 ampenga Tynpokka HIUIOB Oepmaii
TYFPUIAH-TYFPH JKHIIA Ba TYIMPOKKA aHhAHABHH HIIUIOB OEpHUIIAA SHT IOKOPH JIOH
xocwi Moc papumiga 7,41 Ba 6,80 T/ra HUM TaIKWUI KUJITAHJIMTUHU KYypcaTra.
XOCHJIHUHT KaMaWWIM SKHI MyAJaTura OOFIHMK OYnu0, ONWHTAaH HaTwKajgapra
KYpa, MaKKaXyXOpH JOH XOCHJIOPJIMTH 3pTa Ba Ked SKHII MyAaaTiapua TeKTapura
3,0 Ba 0,7 ToHHAraya kaManra-.

15-Anp 30-Anp 30-Mawu 15-Mawu
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=
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2
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0
T NT (Tyfpupgan— T NT (TyfpupgaH—
(AHbaHaBuii ycyn) TyFpu 3KMW) (AHbaHaBWiA ycyn)  TYFpU 2KULL)
2012 2013

4-pacm: XKany6uit Ko3oFucToHAa SKUII My/IaTH Ba TYNPOKKa UIIUIOB OepuII
YCYJUTApUHUHT MAaKKa)XYXOPH TOH XOCUJIOPJIUTHUra TAbCUPH.

Typruauu 000 "Kunuwiok xyxanuruga TYNPOKHM XMMOSJIOBYH Ba
PeCYpPCTeKOBYHM TEXHOJIOTHsIapAa CcyBIaH (oiiiajaHuIl Ba JIKHHJIAPHH
eTUIITHPUITHUHT TAKOMWUIAIUTHPUJITAH TeXHoJorusjaapu' 1ed araaaam.
Yoy 6061a TagkukoTiap oiaub OopuiaraH mMaljgoHmapia cyBaaH ¢oiigaiaHuIl Ba
SKUHJIAPHU  CTUIITUPUIIHUHT TaKOMWIUIAIITUPWITAaH TEXHOJOTUsIApU CUHOBJAH
yTkasunrad. JKyskim ycynna CyrFOpWIaIWraH MalJoHJapAa KUIUIOK XYKaJlWTuaa
TYIPOKHU XUMOSJIOBYM Ba PECYpPCTEKOBUM TEXHOJOTUSUIAp camapayid OYIuIIura
SPUIIMUII MaKCaJIuJla €pHU aBBaJl Jiazep Epaamuaa Tekuciam tanad 3Tunaau. EpHu
nazep €paamuaa tekucnam 0 — 0,2 dousraua nouMuii HUMAOG XOCHJ KWJIMII y4yH
VHU Jlazep OWiIaH >KUXO3JIaHTaH MeXaHu3Miap €épJamMuia TEKUCall KapaCHUIUP.
Maskyp yCyJsl €pHUHT I0KOPH Japakagarid TEKUCIUTHTa SPUIIIIUIIT OWIIaH aKpainno
TypaJy Ba KapaéHHUHT y3U CYBHU TEXKalll Ba JOH XOCHJIJOPIUTHHH OIIUPHUII YUyH
KaTTa UMKOHUSTIIAP SpaTaji.
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5-pacM. DKkl yCYJUTApUHUHT Ky3TH OyF101 JOH Xocuapopaurura tabcupu (2012—2013 iit).

Kanyonii Ko3zormcron Ba Kamkagapé BHIOATHHHHI CYFOPHMJIAJAUTAH
epJjapuia dKMII yCyJIapu Ba HABJAapH. DKUII YCYJIM Ba HaBJapu YUyH Bapualus
KO3 UIIMEHTUHUHT YpTaya KUMaTH MHHITA J0H BazHujaa V 3,5 gowusnan Ba joH
xocungopauruga sca Vo 22,4 dowusraua Oynrad. Tynpokka HIIOB OEPUITHUHT
V3rapui kodddunuentu ymoy cuHoB yuyH ypTada (V = 21,0%) Ba YCUMIMKHUHT
oyiiuna (V = 4,6%) sKkaHIUTHHU KypcaTraH. DKUII YCYJIU JOH XOCHJIIOPJIUTUTA
ceswapiaM jJapaxkana Tabcup Kkypcatau (5-pacm). JloH XocwiM  XaKuaaru
MabJIyMOTIap O6apya HaB Ba Hmap OVitnua aHbaHABUN SKHII OWJIaH TaKKOCIaraHaa
MyIITara SKUII SHT IOKOPU KypcaTKA4Iapra 3Tra dKaHJIWTUHU Tacaukiamy. Ilymrara
skumpa ‘“Kaiixyn” Ba “Typkucton” HaBmapu terunumda 6,97 Ba 6,92 T/ra
MUKIOpPUAArd IOKOPU XOCWIIOPIUKHHA KypcaTraH. YpyF 3KUII ycynura Kapal, ypyF
MEBEPUHUHT FOKOPH MUKIOPH Xap JOUM XaM XOCHJIIOPJIUKHHHT OIIMIIHATa Epaam
OepMaciuru, aKCWHYa, YpYF MEBEPUHUHT KaM MHUKIOPH TYIPOKKAa HIILIOB
OCpUITHUHT caMapaliu OMWUIapu OwiaH Ouprajvkiaa JOHHUHT KaTTallUTH,
oomokaaru JoH Mukaopu Ba 1000 Ta ypyFHUHT Ba3HU OPTHUIIUTA OJIUO KEITUIIH
Xamjia XOCWIJIOPIIMK OIIUIINTa EpaaM OCpHIIIH Ky3aTHUIITaH.

ToxkMKHMCTOHZA JKHII  yCyJUIapu Ba  Ky3rm OyFaoil  HaBJapm.
TOXUKUCTOHHUHT CYFOPWJIAJUTaH VTJIOKM O3 TYNpOKIapuaa IMylTara 3KHII
ycynuaaH QoinanaHwirasaa Kypyk macca xocwigopyiurua 4,70 T/ra HU Tamkumi
3TraH. DHI KaM KypyK macca xocumiaopiuru (3,52 1/ra) Ky3ru OyraodHUHT “AJekc”
HAaBY aHbAHABUMW YCYJJa SKWJTaHJa Ky3aTuira. Xap ukku — “Opmon” Ba “Alekc”
HaBJIADMHU aHbAaHABUM DKUII YCYIHAA ETUIITUPWITAHJIA XOCHJIJOPJIUK MacT
OYNTaHJIMTUHYU Ba MKKH SKUII yCYyJUIapu opacuaaru (apk yH4ya KaTTa 3Maciuru Kaia
stunau. “OpMoH” HaBU “AJieKC” HaBUTa HUCOATaH UKKAJIa YCyJaa XaM IOKOPH XOCHUJT
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oepau. [lymTara skui ycynuaa XOCHIIOPINK aHbaHABUN AKHUII YCYJIMTa Kaparanmaa
IOKOpH DKaHJuru 6-pacMaa kypcatwiraH. VKTHcOauW TaxjIuia HaTHXajdap Xap
rexkrapra Hucbaran AKII nommapuna ndoaananranaa HT 0Kopu aapomMan (842 Ba
873) “Anexc” Ba “OpMOH” HaBJApHHM IylITara HSKHUII YyCyJIWJa Ky3aTHJraH.
AHbaHaBUI JKUII ycynuaa Ky3rd OyrnodHuHT “Asexkc” Ba “OpMOH” HaBiapu
Oyiinua »Hr mnact gapoman (224 Ba 189) kaitn stunran. Capd-xapaxatnap
Tax IMJIMHUHT JacTJIa0KU HaTWKaJapHu, MyIITara SKUIll Ba aHbaHaBUH KU YCYILIapH
¥pTacuma ce3wnapin napaxana Gapk OOpJIUruHu KypcaTras.

N 2014 m 2015
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KU yCynnapu Ba Ky3ru Oyraoii Hasnapm

6-pacM: TOXMKUCTOHHMHT YTIOKH 0Y3 TyNpoOKJIapuaa KU yCYIJIapUHUHT Ky3Tu OyFI0H
xocuopiurura Tascupu (20132015 ifif).

Kamkagapé mapouTtHaa mnymrara S3SKHII Ba VFUTJIAPHU KYyJJIall.
VEuTnapau Kyiaiam MUKIOPHHHHI OMIMPUIMIIE MabIyM MHKJIOPra eTTYHra Kajap
XOCWIZIOPIUKHUA OMHPUO OOpaau, yHIAAH KEHMMH 3ca XOCWJIIOPJIWTH KaMaluimmura
o0 Kenau. DHT IOKOPU JIOH XOCWIIOPJWTUra mymrara skum Ba azor 180 (I19
N180) kr/ra muknopuaa Oyiranaa SpUIIKIAN Ba Y4 HWIIMK CTaTUCTHK TaxJIAJLIAP
BapHUaHTJIap opacuaa ce3uwiapiau ¢hapk OOpPJIUTUHU KypcaTraH.

OHr rokopu xocuaopiauk (8,02 1/ra) azor mukaopu 180 kr/ra Oyaranuaa Ba 3HT
kam xocuigopiuk (5,27 T1/ra) aszor mmkmopu 220 kr/ra Oyiaranuga (7-pacm)
Ky3aTuiran Oyica, anbaHaBui dkuil ycynuaa (AD N) Ky3ru OyFI0od XOCHIIOPJIUTU
6,00 T/ra HM TamKWA KWiITaH. Y4 WAJUIMK ypTada MabIyMoTiIapra Kypa, Imymirara
skum ycyau Ba a3oT 180 kr/ra MuKAopuaa KYJ/UTAaHWIWIIN Ky3TH OyFIOWHUHT
XOCWIZIOPIUTH FOKOPH OYyiuImmra onu0 KEeNWIA TaMOWWIW Ky3aTuiiau. TaxkpuOa
HaTWKajmapura Kkypa, KamkagapéHuur o4 Tycnu  0Y3  TYNpPOKIAPUHUHT
CYFOpWJIaUraH IapouTuga OyFIOHM  eTULITHpHUIIIA  a30TId  YFUTIAPHUHT
KYJUTAaHWIUIIT caMapaJopJIUTUHU Ba JIOH XOCUJIOPIUTUHUA ONIUPHII YIyH OYFIOWHU
MyIITara KU yCyIuaa eTUIITUPHUIIT MAKOYJT DKaHJIUTH aHUKJTaHTaH.
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7-pacm: Kamkanap€auHr o4 Tyciau 0Y3 TYNpOKIapHa KU yCyIH Ba a30T KyJLUIall
MHKJIOPUHUHT Ky3rHu OyFmoi Xxocuwinopiaurura rabcupu (2011-2013i4it).

Ky3ru OyFioiiny eTMINTHPHIIIA CYFOPHMII YCYJIJIApH BA MUKIOPUHUHT [IOH
xocuyiopaurura tascupu. 2013 diunga onu® Oopuiran TaxpuOanap IMIyHH
TacauKnagukn, rekrapura 900 M° MebEpriIa draT ycyiIaa CyFOPHII caMapagopIIuri
MylmTara 5SKWITaH MAaKKaXyXOpPHUHU AaHbaHABUW YCYJJIa lo3ajaMa CyFOpHIIra
HUCOAaTaH I0OKOPUPOK SKAHIUTHHH KYPCaTIu, YyHKH draT yCyluja CyFopHInaa capd-
xapaxariaap Oup Xui OyiAraHu Xojiajaa Ky3rH OYFAOW XOCHIAOPAMIA OOCTUPHUO
CYFOpHINTA KaparaHjaa ypra Xucobaa XOCHWIIOpIuK 75,78 ¢owusra 0KOpupoK OYIuo,
cyB capdu 3ca 30 doumsraua kamaiiran. [llyam tavkumnam kepakku, 2012 Ba 2013
jirapaa oau6 Gopriran Taxpubanapaa rekrapura 900 Ba 1200 m° cyB MebEpH srat
yCyJiia MyIITara SKUII OpKaJId €THINTUPUIN aHbaHABUU JKHUII ycyiauaa OOCTUPUO
CyFopuIilira HUcOaTaH caMapalupoK OVyiraH, yyHKH Oy ycyd KaMmpoK CyB capdu
XMCOOUTa KYIIPOK XOCHJI OJIMIII MMKOHUHH Oepran (1-xansa).

1-xanBan
Kanyouii Kozorucronaa srart ycyJiaa Ba 60cTupud CyrOpUIIHMHT
xocuwiaaopiankka tabcupu (2012201 3idii)

XOCHIITOPIIUK Cyropuill MUKJIOpU 2012 2013
XOCHIIOPIHUK, T/Ta BC * 1200 m°/ra 3,22 4.84
3C ** 900 m°/ra 5,65 5,23
Xocunnopnuk, +— % 175,78 108,10
XOCHIIIOPIHK, T/Ta BC 1600 m°/ra 5,58 4,97
3C 1200 m°/ra 5,91 6,14
Xocunnopnuk, +— % 105,72 123,54
XOCHIIIOPIHK, T/Ta BC 2000 m°/ra 4,82 511
2C 1600 m°/ra 4,20 5,78
Xocunaopiuk, +— % 87,34 113,11
*BC — boctupub cyropwui,
** 3C — Drarnab cyropuin
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XKagsanga, myHuHTEK, 3ra™iad CyFOPHUILIHUHT aHbaHABHM Tap3aa O60cTupud
CYFOpHII OMJIaH COJIMIITHPIaHJaru acocuil ad3aukiapyuiad OMpU aKc TraH, SbHU
Oy cyBlaH (oiilaJaHUIIHUHT caMapaopIUry IOKOpU OYIuIuaup.

KamkagapéHuHr o4 Tycjam 0y3 TyNpoKJIapuaa JOMMHUNA MyIITATA SKHJITaH
COosl IOH XOCHJIIOPJIMTUIAa VFUTJIAPHUHT TYPJIM MUKIOPH Ba pU300MyM TabCHPH.
Cosi XOCHUIIOPJIMTMHUHAT BapuaHTJIapra OOFIMK XxoJjAa (apKIaHUIIN Ky3aTwiau. by
Taxpuba maBomuaa Puzobuym + VFUT KYJUTaHWITaHAA COSl JOHHU XOCHIJIIOPJIUTH
OpPTraHWHU KYpCAaTUIIMMHU3 MYMKHUH. PU300MyMHUHT Typnu Xuil YFUTIap OuiaH
apanamrTupu0® KyJUlaHuIl HAcOaTH Tabcupu: Pu300MyMHHM KYyijgaml COSHUHT
XOCWJIAOPJIUTHHHA CE3WIapi Japaxkana owmuprad. CTaTHUCTHK TaxIWLIap LIYHU
KypcaTaJauKH, YFUTIAPHU KYJUIAll CO XOCHIIIOPIUTUTA CE3WIAPIIA Aapa)xaaa TabCUup
kwign  (<.001), wmyHuHrAeK, VFUTIApHU KyJUlall YCUMIMKHUHL OVyilura xam
ce3wyiapiid Tabcup Kypcatrad. CakKW3MHYM BapUaHTIArd YFUTIAPHHU KyJUJIall
(Hazopar + Puzoboumym Kamuit 60 + ®dochop 120)ga ma D0H XOCHIIOPJIHMIH HLT
I0KOpH 2,74 T/ra 6ynau Ba Ha3opaT TapTUOUJA YFUTIAIA XOCUIAOPJIMK SHT HacT —
1.44 1/ra ra Tenr Oynran (8—pacwm).

TynpokHH XUMOSUIOBYM Ba PeCYpPCTeKOBYM KHUIUIOK XYKAJIUTHIA
aJIMaNLIa0 IKMII Ba TAKPOPHUIi IKUHIap. bemnaun 600 TyIpoKHU XMMOSIJIOBYH Ba
PECYPCTEKOBUM KMIIUIOK XYKaIUTUAa ajaManuiad 3KUIl Ba TaKpOPHUIl SKUHIAPHUHT
TYypAM XW1 KUIUIOK XY>KaJUK SKUHJIApU XOCWJIJIOPIUIUra TabCUPUHU YpraHuIIra
Oarunuianrad. bus taxxpumbamusna Ky3ru OyFAOW Ba Xallakd HYXaT, MOLI Xamja
MaKKaXXyX0opH aqManuiad 3KHI TU3UMUHUHT O€roHa YTiap ypyFu COHUTa Ba SKUHJIAP
XOCWJIIOPIUTUIa TabCUPUHHU Ypranauk. TYMpPOKHUHT IOKOPHM KHCMHIAard OeroHa
VTIApHUHT ypyFJapu adpuM SKHHJIAPDHUHT XOCWJIIOPJIMIUra cajOuid Tabcup
KypcaTau.
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o e e
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8—pacm: [lymrara sKkuiran cost JOH XOCUIIOPIUTHTA TYPIIM MUKIOpJap/aa Ky IJIaHUITaH
VFUTIIApHUHT Ba PU300MYM TabCUPH.
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Aamanmuiad 3xkumaa OeroHa yriapra Kapmu Kypamum. [[oH-TyKkakiau
SKUHJIAPHMU aliMalllia0d dKUI TH3MMHAA OeroHa yTiap ypyFIapUHUHT KaM OYJIHIIIH,
OyFIoi—MaKKaxyxopu anManuiad SKuIl THU3UMHUJA 3ca OeroHa yTiap Ypyru Ky
SKawIMrH Kaij stwirad (9-pacm). ByFnod—IyKKakiav JOH SKHUHJIAPHHM ajMaluiad
SKUII TU3UMU OYFUHUJA Ky3TH OyFJ0M XOCHIIIOPIUTH FaJla—IyKKaKJId JOH—Failjia
anManuiad KU TU3UMU OVFuHHUTa HucOaTtaH 9% rokopu Oynuinu Ba OeroHa yTiap
VPYFJIApUHUHT COHM XaM SHI KaM Yy4palld Ky3aTuiraH. MakkaxyXxopu Xalllakud
HYXaTJAaH KEWWH JKWIraHia Ky3rd OyFIoimaH KeluH skwiranra HucOatan 22%
oKopu Xocun Oeprad. Kysru OyFmol — MyKKakid JIOH SKUHJIAP amManuiad KUl
TH3UMHU OYFUHUIA XOCWIIOPJIUK IOKOPH OViuim OuiaH OeroHa YTiap KaM OYIuImm
XaM Ky3aTWirad. byFoii—nyKKakiu JOH Ba MaKKaXXYXOpHU—IyKKaKIW JOH alMaluiad
skum TH3uMu OYFuHW JKanyOuii KO30FMCTOHHHWHT CyFOpWJIAIuTaH XyIyaiapuia
anManuiad KU TH3UMUHUHT SHT MakOys1 OVFUHIIapU XUCOOJIaHUIIIN aHUKJIAHTaH.

B Taxkpubaraua B Taxpuba oxupupa
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9—pacm: Typiu Xuim aiManuiad KU TU3UMHA OYFHUHIIAPHUIA TYPOKHUHT IOKOPH
KaTiaamiapuaara Oerona yT ypyriapu mukaopu (2012—2015i4i1).
——0-10 —e—10-20 —e—20-30 30-40 —e—40-50
0.80
0.70 .
g 0.60
=
E '_—-—/\._
E 0.50 —o—
=
e 0.40
2
& 030

0.20
0.10

0.00
byfpoii Makkaxyxopm Cona

2011 2014 2011 2014 2011 2014

10-pacm: Tympokka UILIOB OepMaid TYFPUIAH—TYFPH SKHII YCYIUAa CTUIITHPUITAH
SKHHIap/ia aHUKJIaHran rymyc Mukaopu, Kapiu (2011-2014itit),
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Aamanuiad Kum Ba YCUMJMK KOJAUKIapu. Tympokka uNUIoB Oepmait
TYFPUIAH-TYFPU JKWJTAaH MaKKaKyxopu, Ky3ru Oyrmoii Ba cosma 0-10 cm
YyKypJIMKJAa TyMyC MHUKIOPH OIITaHaurd Ba akcuHya 40-50 cMm uyKypaumkia
KaMalTaHIMTH TaKprOa HaThxkanapu kypa anukiaanrad (10-pacm). Tynpokka UIILIOB
OepMail PKMII Ba MUHUMAJ HMIUIOB OEpUIN TU3UMIIApUAa TYNPOK I03acura SIKUH
KaTjiaMJla OPraHUK MOJJAJIAPHUHT OPTHINU TYNMPOKKA HIJIOB OEpMACIIUK Ba YHUHT
F03aCH/Ia YCUMIIMK KOJJIUKIAPUHUHT KOJIUPUIUIIN HATXKACUAUD. By Tylpokka yHu
arJapMaraH Xo0Jija XUMOSUIOBYH Tap3/ia UIIJIOB OEpHIll HATHXKAcKa XaMMara MabiyM
TYNPOK YHYMAOPIUTH AU(PPEepeHIUIANTYBA OUilaH H30XJIaHAIU. YMYMHNA HWKKH
WWJUIMK TaJKUKOTJIAp LIYHU KYpCaTraHKW, 3KWHJIApPHH TYNPOKKA HIJIOB Oepmaii
TYFPUAAH-TYFPU DKWL YCYyIWAA ETUIITUPWITaHJAa OPTraHWK MOAJAIAP MUKAOPHU
OpTraHd Kaia ostuiarad. Tympokka MUHUMal Tap3[a HWIUIOB OEpHIl OpraHuk
MOJJANApHU, SbHU YHPUHAM MHUKIOPHHHMHT omuimura cababd Oymumum Oyiinda
YMYMKaOyJl KUJIMHTaH (QUKpIIap MaBxy/I.
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11-pacm: YCHMITMK KOJIUFH Ba KypYK MaCCACHHHHT TYHPOKKA TYpJIH HIIOB GEpHII
yeymnapura 6ornukaura (2013201 5i4i1).

VeuUMIMK — KOJNAMKIAPMHE —TYNPOK 03aCHAa Cakia® TypuIl —TyIPOKHH
XUMOSIJIOBYM Ba PECYPCTEKOBUYM KUIUIOK XYKAIUTH aMAIMETUHUHT UKKUHYHA aCOCUM
YCTYHH OYIMO, TYIIPOKKA MIILIOB OepHIll yCyJiapu OYiinua KUCMaH €KU TYIUK X0JIaa
TaTOUK THINIY MyMKUH. COMOHHU WYK KWW EKM EKUIIIAH (Papkiu yIapok, YHU
TYIPOK F03acyjia KOJAUPUII TYNPOKAArd OpraHuK MojjaaiapHu Ba Tynpokaaru N, P
Ba K Tapkubunu ommpamu. Tympokka WNUIOB OepMail TYFpUIAH-TYFPU DKUITaH
Oenana TYNPOKHUHT IOKOpU KaTjiamMuAa YCHUMIIMK KOJIAUKIApH KYI KOJTaHJIUTHHU
Ky3aTui MyMkuH (11-pacmra Kapasr).

Toxkukucronaa Takpopuid JKUH cudaTuga KWITaH AQpuUKa Tapuru
Xocuaaopaurn. Ypra Ocué MUHTAKacHa MaBXyJ SKMHIAP €THINTHPUII TH3UMHTA
OyF/7ioii Ba apra XOCWIM WHUFUO OJIMHTAaHWJAH KEWWH TaKkpopud 3KUH cudartuaa
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Adpuka TapuFu ETHINTUPUIITHUHT KOPUU KWJIMHUIIN €M-XallaK eTUIITHPHIIIA
UCTUKOOUI MyKoOm ycyn Oymumu mymkuH. HHVBC-Tall HaBu 3Hr rokopu
Xocuiop momynanus 0ynu0, makkaxyxopu (13,7 T/ra)ra HucOatan 28% KYHpok
KypyK €M-XalllaKk XOCHJIJOPJIUTUTA 3ra OViau Ba y 4—5 KyH aBBaJ TyJUIagu Xamja
MakkKakyxopura kKaparanga 60-70 cm Oamamg Oymran. Raj 171 HaBUHUHT
xocuipopauru 3ca HHVBC-Tall maBu 6unan conumrupranaa 8—10 ¢owusra kamMmpok
oynran Oynca-na, HHVBC-Tall naBuman 2 kyH kednHpoK rysuiarad. Raj 171Hunr
eM-XallaKk MUKIopu Hucbaran mnact odkanmnura acocan HHVBC-Tall OGunan
TAKKOCJIATaHJIa YHUHT GAllaHApPOK SKAHINTY OMIaH GOFINK. Y CHMIMK GYitM XaM HT
nacT (133-134 cm) skaHIuTH K STiiaran (2—KkauBain).
2-xaaBa
Adpuka TapuFrd Ba MAKKAKYXOPH HABJAPHMHHMHI KYPYK eM—Xallak
XOCHJIIOPJINTH, TyJIJIamraya 6yiaran gaspu Ba yeumunk 0yiiu (2008-20009 idii)

50% rymramuragya Y -
Kypyk em-xamak . Yeummuk 6yiin
IKuH TypH XOCHIIIOPIUTH (T/Ta) Oyuran 1asp (cm)
(kyHI1ap)
Makkaxyxopu 10,68 53 236
Adpuka Tapuru
HHVBC-Tall 13,70 48 306
Raj 171 11,77 50 272
EEBC 8,17 42 134
CE+ 0,27 0,21 3,82
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XVYJIOCAJIAP

1. Tynpokka  wnuioB  OepMaid  TYFPUAAH-TYFpU  YPYFJIapHU  OKHII
PECYPCTEKaMKOp SIHTM TeXHOJoTusiHM Mapkazuit Ocu€ Typiu TYOpOK—HKIUM
mapoutiapuna (KopakanmoructonHuHr yTioku 0y3, KamkagapéHuHr oy Tyciau 0V3,
ToxuxkuctoHHUHT VTiIoKM 0OV3 Ba JKanyOuit KO30FUCTOHHMHT TYK Tyciu OY3
TYNPOKJIApH) CYFOPWIIAJMTaH epjapAa KyJUlall HaTHKAachula KHUIUIOK —XYKaJTHK
SKUHJIAPUIAH FOKOPH XOCHJI OJUII MYMKHHIIWTH, PECYpPCIapHU TEXKAIld, TYIPOK
YHYMJIOPJUTUHHU OIIAPHIIN TAAKUKOT HATKAIAPU aCOCHa aHUKJIaHTaH. SIHru uiiad
YUKWITAH TYMPOKHU XHMOS KWJIYBYH PECypCTEKAMKOP SKHHJIAPHH CTUIITHPHUII
TEXHOJIOTHSICH aHbaHABUH Ba TYMPOKKA MUHUMAJ WIUIOB OCPHIN TEXHOJIOTHSIIAPHUTa
HUCOATaH arpoHOMHK, OKOJOTHK, WKTHCOAWM KuXarmaH ad3al dKaHIUTH
UCOOTIIaHTaH.

2. V36ekucronna Kysru OyFnoil ypyFlapu NOMMHi IyIITara TYpT Ba OJITH
CaHTHMETp YYyKypJHMKIa SKUITaHga OOIlKa BapHaHTIapra HUcOaTaH XOCHUJIOPIIUK
myBoduK xoi1a 20 Ba 10 ¢ousra omranaury aHukiaaHrad. Tynpokka MUHUMAI (JHCK)
unuioB 6epu6 skui (MT), Tynpokka anbanaBuit unuioB 6epub sxutira (TT) aHucOatan
TYNpoOKKa WILIOB OepmacliaH ypyriaapHu Tyrpunan-tyrpu okum  (NT) ky3ru
OYFIOMHUHT YCUIIU, PUBOKJIAHUIIMHU KyYalUIIMHUA, XOCWITOPIUKHUHT OIIUIINHU
tabMuHIau. Kamkagapé Bunostuia Ky3ru Oyrnoi ypyriaapu 20 okTa0paa SKuirania
30 oxTs10ps Ba 10 HOsIOpAa skmArangarura HucoOatan vuuiap gasomuaa 0,14—-1.6 t/ra
OITAHJINTH Ky3aTHJITaH.

3. TaakukoT/iIap HaTWKacHAa, CyFOpWIQJWTaH epijapiaa OyFIOWHHM TYIpOKKa
UIUTOB OepMaciaH JOMMUH IyIITara SKHIl HaTWKAcuaa ypyF cap(UHUHT KaMalHIIy,
CYBHHMHT TSXAJUIIHA XOCWIAOPJIUKHUHT OIIUIINHN TYIPOKKA aHbaHABHHA CTHUIITHPHIII
TEXHOJIOTHSICUTa HUCOATaH TabMUHIIAIN aHUKJIAHTaH. SIHTM TEXHOJIOTUSHU KYJUTaIl
HaTWKachIa Y30eKuCToHIa Kky3ru Oyrmoriman 7,51 1/ra Ba Kanyouii Kozorucronma
4,45 T/ra XOCWJI OJIMHTaH Ba MyBO(HK X0JIJa KYIIMMYa XOCHUJI aHbHABUN €TUIITHPHUIIT
TexHoJorusicura Hucbaran 18—6% roxopu O6yiraH.

4. Taxpubanapaa, TYNPOKKAa HILUIOB OepMmaclaH Ky3rd OyFaod ypyriapu
JOMMHMI TymITara SKuiranga KO30FMCTOH Ba Y3GEKUCTOHHMHI CyFOPHJIAIHTaH
epilapuia aHbaHABUW TEXHOJIOTHATa HUCOaTaH cyB capdu 27 man 36 ¢Gous UKTHCOA
KWIMHUIIKA Ky3aTwirad. Jloumuii mymtara SKuiaraH OyFIOMHUHT yMyMuN Ba
MaxCyJiJIop TYIUIAHMIIM, OOIIOK Y3YHJUTH, Oomokaard 1goH conu, 1000 Ta aoH
Maccacu, OuTTa OOIIOKIArH JIOH Ba3HU aHbaHABHM DKUIIT TEXHOJIOTUsJIapUra HucOaTaH
OILTAHJIUTHY aHWKJIAHTaH.

5. TankukoTnapaa V36eKUCTOHHIHT Kamkagapé Buositu mapoutuga Oyrmoin
XOCWIMIaH OYIIaraH MaWIoHTa TYMPOKKAa HWIUIOB OepMaciaH JKWITaH MOIITHUHT
“Ilypnona” HaBu Xocwigopauru 1,94 T1/ra €ku TYNpOKKa HWIUIOB Oepud
skunrangarura HucOatan 0,33 T1/ra Kynm OYNraHIWMTH aHUKJIAHTaH. TOXXKUKHCTOH
PecrryOnukacuuunr Xucop Boauiicuaa YTKa3WiIrad Takprodanapa MOmHUHT ““ToXHK-
1” HaBM SIHTY TEXHOJIOTHSIA TAKPOPUH 3KUH cHdaTHAa SKHITaHAa XOCHIIOPIUK 2,37
T/ra Ba aHbaHaBHM TexHoJyorusra HucOataH (0,76 T/ra omraH, TaKpoOpud SKUHIAP
YpYFIApUHA TYNPOKKA WIUIOB OepMaciaH JKUIl, YCUMIIHMK KOJJIUKJIAPHHH Cakjiad
KOJIUII TYOPOKHUHT KUMHEBUH, CyB (HU3UK Ba OHOJOTHK (DAaOJUIMTUHH, TyMYC
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MUKJIOPUHU OIIMPHUIIH aHHWKJIaHTaH. Takpopwii 5kuH cudartnna Adprka TapurHHUHT
ypranuiiap HaBUHU >KOMJIAIITUPUIL YOPBAYMIIMKHA PUBOXKIIAHTUPHUII MYJT €M—XaIllaKk
XOCHJIM €TUIITUPHUIITa KYMaKJIAIIUIIUTa UMKOH OCpUIIH Ky3aTUJITaH.

6. Kozorucronaa yTkazuiran Taxxpuoanapia MakKKaKyXOpUHH sTHTY TEXHOJIOTHS
oyitnua makOy skui myaaaty (30 anpens) Ba Mebépu (60000 ypyF/ra) SKaHIUTH Ba
yIAPHUHT XOCHJI CTPYKTypacura MKOOWM TabCHUpU aHUKJIAHTaH. MakKaKyXOpPUHHUHT
3IICK-704 myparaiiv XOCWJIIOPIUTH STHTU TEXHOJIOTUsIA 6.5 T/TaHW TAIlIKWII ATraH.

7. Jlommuii mymrara sKwiran Ky3ru Oyraon skuH maiinonnapuaa 900 Bal200
M>/ra Mebépa dramiab CYFOPHII aHbaHABHH OOCTHPHO Cyropmmmra KaparaHza 30
dom3radya CyBHU TEXKaIllM aHUKJIAHAW Ba IOKOPH JOH XOCWIMHU IIAKIIAHTHPHUIIH
Ky3aTHJITaH.

8. Tynpokka unuioB OepmaciaaH Ky3rd OYFIOW, MaKKaXyXOpH, JOH-TYKKaKIU
skuHIap anMampiad  skum  tmeumu JKanyowit  Kosormctom Ba  Kamkamapé
BUJIOATIIApU/IA FOKOPY XOCHII OJIUII OuiiaH Oupra 6eroHa yTiaap MUKIOPUHU MYBO(DUK
xonaa 20-40 dousraua kamaiiuim aHukjianrad. byHaa aca acocan 6erona yTiapHUHT
KaMalMIlM MaKKaXYXOpu Ba JYKKAKIM JOH SKUHJIApHA KUILIAHJAWraH Ba Ky3rH
OeroHa yriap xucoOura Ky3ru OyFnoiia 0axopu SKHUHJApja ydpailauraH OeroHa
VTiap xucoOura Ky3aTuiraH.

9. ToxukucroHaa Ky3ru OyFIOM ypyFiaapu TYFPUAAH-TYFPU JKWITaHIA
XOCWJIOPJIMKHUHT ~ OUIMIIM ~ XamJia aHFU3 KOJJUKJIApUHU TYIPOK  Fo3acuja
KOJIUPWINIIN  YPYFJIApHU YHUO YWKWIMKA Y9yH eTapid HAMIIMKHH CaKJIaHUO
KOJIMIINTAa KyMakKJIaluiy, spranumap “OpMoH” HaBH, Keunuimap “AJIeKC” HaBHra
HucOaTaH 3—4 KyH OJIWH THINWIIN 3Ba3ura TYNpPOKJIa HaM eTapiu OyiraH maBpaa
9pTa SKWIUIIN XUCOOUTA TAKPOPUI IKUHIIAP XOCHIIOPJIUTH OIITaH.

10. SlHrM WnUTa0 YWKWITaH TEXHOJOTHS acOCHIa SKHHJIAPHHW CTHINTHPHIIAA
YPYFIHK, EKWIFU-MOWIAIl MaTepuajyiapy Ba UNDIA0 YUKapHIl —XapakaTiaapH
KaMalWIlKM, aHbaHABHM YCyJJa ETUIITUPHUII TEXHOJOTUsCUTa HHUCOATaH XOCHJ
tanHapxuHu (50 ¢ousraya) kKamMalMIIMHU, PEHTAOCIUIMK Japa)KaCMHU HSKHUHIIAP
kecumuaa (235 ¢owusraya) omraHaurd GepMepriap UKTUCOAUN KYPCATKUWIAPHUHUHT
SXIIMJIAHUIINTA KYMaKIarImg KCOOTIaHTaH.

11. PecnyOnukanap TYNPOK-UKJIMM IIIAPOUTH, SKHUHIAP, HaBIap, ayparaiap
OHMOJIOTHK XyCyCHUATIapu WHOOATIra OJIMHTAaH XOJiJa JIOH Ba AYKKAKIU-IOH SKUHIIAPHU
KHCKa POTalUsUIM alManuiad »dKUIl TU3UMHJA TYNPOKKAa WIUIOB OepMaciaH
CYFOpWJIAJITaH epjiap/ia JOMMUM MyluTaiap oaud Ky3rd OyFAO0W YpyFJIapuHHU SKHIL,
aHFU3 KOJIUKJIAPUHMA TYMPOK I03acuaa KOJNIUPUO TaKpOpHid dKUHIApIAH MOII, COS,
Adpuka Tapury Ba MaKKOKYXOPHUHH AKUII TEXHOJIOTHSUTAPUHY KOPUH KUJIHII TaBCHS
sTrrad.  Kummok  Xykamuruga TYNPOKHM —XUMOSUTOBYM Ba  PECYPCTEKOBUM
TEXHOJIOTHSUTADHU  KYJUTalll aHbaHABMM Ba TYMPOKKA MHHHMAJ WIUIOB OEpHII
TEXHOJIOTHSIApUTa HHUCOATaH IOKOPU XOCHWJ OJIMIIH, PECYpClIapHH  TEKallu
TYIPOKHUHT CYyB—()U3HUK XOCCATAPUHUHT SXITWIAHUIIHN, TYMYC MUKIOPUHHUHT OIIIHIIIH,
MUKPOOHOJIOTHK >Kapa¢HIApHUHT (HhaOJUTAIIUIIK, CYBHHHT TE€Ka0 KOJWHUIIH, IOKOPH
WKTUCOAUN CaMapaJlOpJIMK KYpCATKUWIAPUHU TAabMUHIIAWIUTAH TEXHOJIOTHUSUIAPHU
bepmep xyxamukaapuaa gactiadku wuapaa 20-25% cyropuianurad MaiaoHIapaa
5—6 iwumnman keitmn 40-50% waiinoHnapaa aManuérra JKOpUM KWW TaBCHUS
KWJIMHTaH.
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INTRODUCTION
(Annotation of the Doctoral Dissertation)

The necessity and relevance of the theme of the dissertation. The on-going
degradation of soil resources in the world is widespread because of science and
technological development through intensification of agriculture, but represents a
direct threat to the productive capacity and sustainability of the agricultural
production base all over the world.It should be mentioned here that wide adoption of
conservation agriculture (CA) is 179.5M? ha in 2016 and is corresponding to about
12 % of arable cropped land, spread across all continents and agro-ecologies. There is
an urgent need to initiate and introduce such changes in the agricultural practices as
conservation agriculture in order to increase agricultural production in future.

Sustainable crop production increase is constrained by variable and uncertain
rainfall, cold winters, hot dry summers and soil salinity all over the world.
Application of conservation agriculture practices increased crop productivity by 10%,
water use efficiency by 30%, and soil humus content over the years increased on 5-
10%. Thus, to meet the future needs of increasing agricultural production in the
Central Asia, there is a need to looking towards conservation agriculture practices,
such as no-till, crop residue retention, crop diversification and implement other
practices in agriculture; and research on soil-climatic conditions and biological
properties of varieties are important to adopt conservation agriculture practices in the
region.

Tillage methods, seeding date and rate are the main crop management technics
to grow good quality agricultural products and to increase crop production in general.
Scientific results have been proved that appropriate crop management practices will
result in improved productivity and agricultural product quality as well compared to
late seeding date. Application of no-till practices in crop cultivation will saves
energy/fuel, agricultural input resources and cost, and consequently total cost of
production will be reduced.

The latest agricultural policies, in Uzbekistan, aimed at promotion of crop
diversification and environment friendly production systems offering high quality
products with better access to the internal and external markets. Since 1991 year,
Uzbekistan has been researching ways of introducing grain crops into existing crop
rotation mainly with cotton and lucerne. Long-term strategy to increase crop
production through crop diversification developed under the new Presidential Decree
dated 29 December 2015 No. PP-2460 “On measures for further reform and
development of agriculture for the period 2016-2020”.This research will serve to
implement some of the tasks prescribed by the Decree of the President of the
Republic of Uzbekistan “On the Strategy for the Further Development of the
Republic of Uzbekistan” adopted on 07.02.2017 # PF-4947 and other regulatory
frameworks concerned on this activity.

Relevance of this research to the major directions of the national program
of science and technological development. The research has been carried out in
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accordance with the priority areas of the development of science and technology of
the Republic of Uzbekistan V “Agriculture, biotechnology, ecology and environment
protection” of the national program of science and technological development.

Review of foreign scientific researches on the theme of dissertation. CA is
one of the most promising land use options that have been developed in our times. It
IS more an approach than a technology, as it consists in an variable and varying array
of techniques that aim at minimizing soil disturbance, soil water and nutrient losses,
and that preserve many of the ecological functions a natural soil has to offer in a
natural ecosystem.

Several collaborative research have been implemented to promote conservation
agriculture practices by World known international research centers such as
International Centre Agricultural Research in the Dry Areas (Lebanon), International
Maize and Wheat Improvement Center (Mexico), International Crops Research
Institute for the Semi-Arid Tropics (India), Chinese Academy of Agriculture Science
(China), International Center for Tropical Agriculture (Columbia), International
Institute of Tropical Agriculture (Nigeria), International Rice Research Institute
(Philippine), University of Cordoba (Spain) and Gallyaral research station of research
institute of cereal and legume crops (Uzbekistan), in order to stop soil degradation
and increase soil fertility, and to make positive impact on the environment through
plant breeding and seed production, and find relevant crop rotation system under
conservation agriculture practices.

Many scientific efforts have been carried out on research and adoption of
conservation agriculture worldwide are as follows: (Rice-Wheat Consortium for the
Indo-Gangetic Plains) obtained positive results on double cropping and improve land
use efficiency under conservation agriculture practices; Brazilian Agricultural
Research Corporation (Brazil) reported on soil fertility improve and increase farmers
income through application of conservation agriculture practices; Pakistan
Agricultural Research Council (Pakistan) have been reported the positive effect of
crop rotation and residue retention on soil fertility improvement; (Borlaug Institute
for South Asia)developed water use efficiency technologies through adoption of bed
planting practices; (Grains Research and Development Corporation) reported that the
positive effect of no-till methods on crop productivity and soil moisture.

Further research across agro-climatic zones of all over the world is need to
conduct research in details, will be as follows: the effect of various types of
conservation agriculture practices such as crop rotations and mulch covers on
fertilizer management, on nutrients, pests and water management, on residue levels,
sowing depths, dates and density; the effect of no-till double cropping on water use
efficiency in the irrigated conditions; improved conservation agriculture practices
under short-term crop rotation system.

Literature review of previous studies. There are relatively few studies onCA
practices in Central Asia and research is still in its infancy. Nevertheless, there were
several collaborative research and development projects to study effect of CA on land
degradation in Central Asia including Kazakhstan, Tajikistan and Uzbekistan. During
the last decade, the term CA has made its way into research communities of Central
Asian countries. The two consistent pieces of information about yield increases and
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financial benefits, merit attention and promotion of CA on a wider scale in irrigated
conditions of Central Asia.

Several research have been conducted by Suleymenov et al., (2004, 2007);
Baraev(2008); Dvurenchenskiy(2010), Sydyk and Isabekov (2008, 2009), on
application of conservation agriculture practices under rainfed conditions in Central
Asia. In Uzbekistan Khalilov (1994), Rustamov (2004), Egamberdiev (2007),
Tursunov (2009), Devkota M (2011), Devkota K (2011) have been conducted
research on elements of conservation agriculture practices to study effect of no-till
and bed planting methods on soil fertility and crop productivity. Still there is no full
research on conservation agriculture practices on seeding dates and rates of
agricultural crops, fertility rates, yield of crops under crop rotation system, and crop
management practice under conservation agriculture is not improved and developed
or systematically studied yet.

Relationship between thesis’s topic and the research activities of the
experimental station. The research was done in accordance with several state funded
projects at the Gallyaaral Research Station of the Uzbek Research Institute of Cereal
and Legume Crops under irrigation, such as QXA-9-054-2015 "To develop and to
Improve resource-saving technologies in agriculture to increase productivity and
grain quality of bread wheat varieties in the conditions of Hunger Steppe", AZ-FQ-1-
14933 "To develop a system of machines, equipment and resource saving technology
of cultivation of cereals, legumes, forage and melon crops in rainfed and irrigated
areas”, QXA-9-117 "To develop and to improve soil tillage methods, rational use of
fertilizers and to increase soil fertility through cereal-fallow rotation in rainfed". And
also international organizations funded projects “Sustainable agriculture practices in
the drought-affected region of Karakalpakstan” and “Conservation agriculture for
irrigated areas in Azerbaijan, Kazakhstan, Turkmenistan and Uzbekistan” and IFAD
funded project "Integrated crop-livestock conservation agriculture for sustainable
intensification of cereal-based systems in North Africa and Central Asia" and Russian
Government funded project “The CGIAR collaborative research & capacity building
program for the development of sustainable and resilient agricultural production
systems in Central Asia under the conditions of changing climate” at the Regional
Office of ICARDA (International Center for Agricultural Research in the Dry Areas).

Research objective. The objective of the research was to develop and to
introduce conservation agriculture practices in the irrigated conditions of Central
Asia, and to compare and to evaluate the effect of conservation agriculture practices
on crop growth and development, productivity and soil fertility.

Specific objectives:

- to study effect of tillage methods on productivity of winter wheat in irrigated
conditions;

-to study the effect of improved irrigation technologies to increase crop
production while decreasing the water consumption in the irrigated conditions of
Central Asia;

-to study effect of planting date on productivity of crop growth and
development;
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-to explore the possibilities for short-term crop rotation increase in cereal-
legume production through implementation of no-till practice;

- to assess the effect of the different seed rates on crop production under no-till
practices;

- to assess the effect of fertilizer rate and date on crop development and yield:;

-to evaluate land use efficiency through application of double cropping in the
irrigated conditions; and

- to study economic effect of CA practices on crop cultivation.

Research subject. Tillage and planting methods, seed and fertilizer rates,
planting dates, crop rotation, double cropping and improved irrigation technologies
were subject of different agricultural crops such as winter wheat, maize, mung bean,
soybean, pearl millet under irrigated conditions.

Subject of investigation. This investigation covered soil fertility improvement
under crop rotation and CA practices including no-till and crop residue retention, and
also studied crop growth and development, and investigations done on weed
management, land use efficiency and cost-benefit analysis of CA practices.

Research methods. Field observations and biometrical analysis have been done
using “The methodology of State Variety Testing Commission of Agricultural
Crops” (1989), the agrochemical methods of soil analysis (Uzbek Research Institute
of Cotton — 1977). In selected samples the identification was conducted on following:
humus - on L.V.Turin method, GOST 26213-91, easy hydrolyzed nitrogen - on
Kornfield (“Methodical directions..., 1985), mobile compounds of phosphorus and
exchange potassium - on Machigin method, GOST 26205-91. Analysis of variance
(ANOVA) using replicated trials in randomized complete block design used to study
the relationship between treatments, agronomic traits including yield. All statistical
analyses done using Genstat 18th edition (Genstat, 2017).

Scientific novelties of the research are as follows:

- for the first time in studies on the application of sowing without tillage with the
abandonment of plant residues on the soil surface and a new crop rotation system,
zero tillage is compared with traditional and minimal processing and scientific,
ecological, economic advantage of new technologies is proved,;

- cultivation of crops under CA practices in the irrigated conditions of
Uzbekistan and other neighbor countries taking into account soil-climatic conditions,
crop species and varieties, biological properties are developed based on scientific
research results;

- short-term crop rotations are designed taking into account call of the times and
also their positive effect on crop productivity and soil fertility under CA are proved,;

- pearl millet in Tajikistan, soybean in Uzbekistan, as well as, mung bean in
Kazakhstan as second crop after winter wheat harvest were grown under no-till
technology and their crop growth and development, productivity, and vyield
components are studied;

-the new conservation agriculture practices are applied in order to use
bioresources, soil and climatic conditions, combat land degradation and the
theoretical directions of crop management, ecological and economic basis of new
technologies are proved in Kazakhstan, Tajikistan and Uzbekistan.
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Practical results of the research are as follows:

The practical aspects of cultivation of crops under permanent beds on crop
growth and development, crop productivity and yield components of no-till double-
cropped crops after winter wheat harvest analyzed and recommended for crop
production;

the research shows that the cereal-legume rotation is the best practice under CA
in the irrigated conditions of Central Asia as the short-term crop rotation increased
crop yield by 25%;

newly developed technology improved land use efficiency and increased humus
content in the irrigated conditions;

the research have brought out that agricultural crops cultivated on permanent
raised beds with crop residue saved 27-33% of irrigation water in winter wheat;

identified optimal nitrogen application rate taking into account crops need and
increased nitrogen use efficiency under no-till technology;

suitable planting date and seeding rate of maize determined to increase higher
yields;

soil chemical, water-physical properties improved, humus content increased,
protease activity of the soil enhanced based on no-till technology under conservation
agriculture practices;

developed and adopted technology of crop cultivation under conservation
agriculture practices is superior to traditional tillage system through resource saving,
crop diversification and found to be useful for increasing farmers’ income.

The reliability of the results of the research. Crops cultivated under no-till
had higher grain yield as compared to conventional and minimum till; the moisture
efficiently used in the no-till treatment and the water availability for crops is thus
increased, offering the opportunity to improve crop performance; crop residue
retention is essential to increase soil fertility and enrich critical levels of the chemical,
physical and biological soil parameters that are crucial to ensure and achieve
sustainable long-term production; all obtained research data analyzed using Genstat
program in order to get solid and proven conclusions.

Scientific and practical significance of the research. The scientific value of
the research is due to development of science base of bed planting and no-till
technology to grow agricultural crops.

As per this research, the cereal-legume rotation is the best practice in the
irrigated conditions of Central Asia, the short-term crop rotation under no-till
practices were recommended to the farms of the region. The research also reported on
reduction in agricultural inputs such as fuel and seed, and increased farm income. The
research data gathered with the introduction of CA were positive for adoption of
sustainable farming systems in the Central Asia, and are ready to be disseminated
more widely in the region.

Adoption of results of research. Based on the results of research on
conservation agriculture practices in the irrigated areas of Central Asia, the adopted
areas by farmers are summarized and presented as follows:

- conservation agriculture practices on cultivation of winter wheat in different
tillage and planting practices including seed depth, seeding rate and date were studied
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and introduced in Karakalpakstan Autonomous Republic, Kashkadarya and
Samarkand regions on 1374 ha (a letter of the Ministry of Agriculture and Water
Resources of the Republic of Uzbekistan, dated on January 31, 2017 No. 02/20-44).
As a result of introduction of conservation agriculture practices, farmers saved up to
80% of fuel, productivity of agricultural crops increased by 15%, net income per
hectare was 1.0 - 3.0 million Uzbek soums;

- short-term crop rotation system with maize, winter wheat and mung bean
cultivated under conversation agriculture practices and have been introduced in
Qazigurt and Sayram districts of the South Kazakhstan region. The total adoption
area across the region was 2 783 hectares. The information is provided in the
Annexes of the Dissertation (a letter of the Ministry of Agriculture and Water
Resources of the Republic of Uzbekistan, dated on January 31, 2017 No. 02/20-44).
In 2011-2013, winter wheat and maize were grown using a no-till seeding machines
and crop yields were 20-25% higher with no-till practices compared to conventional
tillage, and net profit was USD 736.5 per hectare under no-till technology;

- winter wheat, mung bean and pearl millet were grown using permanent bed
planting and no-till technologies adopted in Dangara district of Khatlon province and
Gissar district on 500 hectares (a letter of the Ministry of Agriculture and Water
Resources of the Republic of Uzbekistan, dated on January 31, 2017 No. 02/20-44).
As a result, farmers who are used permanent bed planting and no-till technology
saved 50% of seed of different agricultural crops and 30% of water, and crop
productivity increased by 15-20%;

- the total area under conservation agriculture across three countries was equal to
4 657 ha (a letter of the Ministry of Agriculture and Water Resources of the Republic
of Uzbekistan, dated on January 31, 2017 No. 02/20-44). Conservation agriculture
practices tested in the irrigated areas of Central Asia proved to be suitable for local
conditions and provide similar or 15-20% higher crop yields, and saving considerable
resources including 80% of fuel.

Approbation results of the research. To ensure wide and effective
dissemination of research results on conservation agriculture practices, 11
international conferences and six national practical seminars.

Announcement of the results of the research. In total, there are 28 papers,
including 11 refereed journal papers and 17 refereed conference papers.

The size and structure of the dissertation. Dissertation contains of
introduction, five chapters, conclusion, recommendations, references and Annexes.
Dissertation consists of 200 pages.

THE MAIN CONTENTS OF THE DISSERTATION

Introduction part describes the necessity and relevance of the theme of the
dissertation. It has also described relevance of the research to the major directions of
the national program of science and technological development. Foreign scientific
researches on the theme of dissertation were reviewed including literature review of
previous studies. Relationship between thesis’s topic and the research activities of the
experimental station described..
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The first chapter entitled Literature review containing six subchapters. In the
first subchapter, reviewed history and current status of conservation agriculture in
Central Asia. Conservation agriculture practices are mainly concentrated in research
institutes to integrate CA principles and practices into existing production systems
except rainfed conditions of Northern Kazakhstan. The literature review of second
subchapter on soil quality under conservation agriculture show that reduced tillage
can increase soil organic matter. The effects of conservation agriculture practices on
crop production given in the subchapter 3. Subchapter 4: reviewed literature on
nutrient use efficiency and the review shows that conservation agriculture practices
reduce fertilizer requirements. Literature review on crop rotation, double cropping
and weed management issues have been described in the subchapter five. Subchapter
6 reviews economics of conservation agriculture and show that there are very few
reports on this subject.

In the second chapter, “Research sites characterization, materials and
methods” describes soil and climatic conditions of research sites in each countries. All
soil parameters were analyzed by the method developed in Uzbek Research Institute of
Cotton (UzRIC, 1973). Main nutrition elements determined by the Granvald-Lyaju and
Machigin methods. All soil analysis done in Uzbek Soil Research Institute. Several
agricultural crops such as winter wheat, soybean, maize, pearl millet, sorghum and
mung bean have been studied throughout the trials in Kazakhstan, Tajikistan and
Uzbekistan. The experimental design was Randomized Complete Block Design with
four replicates. Analysis of variance (ANOVA) was used to determine treatments’
effect. The data was statistically analyzed using GenStat program 18 edition.

The third chapter entitled “Minimum mechanical soil disturbance” and
described effect of tillage methods on productivity of different crops in the irrigated
conditions of Central Asia. Winter wheat productivity was higher in the treatment with
no till method compared to the other treatments (Table 1). The results obtained by
Abbas Hemmat and Iraj Eskandari (2004) are in line with the findings of the recent
study. The highest yield was recorded in 2007 and yield ranged between 2230-2830 kg
ha -1 over the treatments. Weather conditions in 2007 were favorable for winter wheat
growth and development. The absolute highest yield was recorded in the conventional
till treatment (2830 kg ha -1) and no-till treatment in 2007. This shows that winter
wheat yield increased with tillage methods and across the years.

Wheat seed depth in Karakalpakstan. The seed depth is very important in the
harsh climatic conditions of Karakalpakstan as some years winter temperature can
down up to — 45°C. Under optimum conditions, winter wheat should be planted no less
than 2cm below the soil surface. The number of seedlings in each plot was recorded
two weeks after full field germination and the number of plants was counted again in
the first week of November before onset of winter. Snow was removed from the
experimental plots as needed to expose the seedlings to frost. In the first week of April,
plants were again counted in each plot and winter survival as a measure of frost
tolerance was determined using the following formula: Winter survival rate (%) =
(Number of plants after winter —~ Number of plants before winter) x 100. Seeding
depth greatly affected winter survival rate in this study where frost conditions in 2006
and 2008 were more severe compared to 2007. Winter survival rate ranged from 54.2
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to 68.9%, 49.9 to 81.3% and 28.5 to 60.2% in 2006, 2007 and 2008 respectively. The
highest winter survival rate was observed (81.3%) with seed depth 4 cm under no-till
technology in 2007 while lowest survival rate was recorded (28.5%) with seed depth 1
cm under traditional tillage in 2008. Winter wheat yield was higher in the treatment
involving the no-till method compared to conventional tillage. Winter wheat grain
yield was significantly influenced by the treatments (<.001) across three years.
Additionally, grain yields were lowest yield during year 2008 compared with year
2006 and year 2007. This is a result of severe winter low temperatures during 2008
where air temperature went down up to -31C. The maximum vyield was recorded in
2007 and overall three years yield ranged between 0.97-3.57 kg ha-1 (Figure 1). The
highest yield was recorded (3.57 t ha) with seeding depth 4 cm under no-till treatment
in 2007. The grain yields increased by 20% and 10% under no-till with seed depth 4
cm and seed depth 6 cm treatments, respectively, compared with the seed depth 2 cm.
Under conventional till with seed depth 4 cm and 6 cm treatments, yields increased by
16% and 12%, respectively. In year 2008, low yields have been as a result of severe
low temperatures without snow experienced during the winter season, which poses a
severe limitation to winter wheat growth and development.
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Figure 1: Influence of tillage method and seeding depth on winter wheat yield.

The effects of tillage systems on soil bulk density and porosity in light
sirozems in Kashkadarya. The bulk density of the 20 cm surface soil layer was
lower (1.26 g/cm3) in no-till treatment than traditional tillage treatment, which
indicates that the cultivation practices used loosened the soil density in this zone
(Figure 3.21). Significant differences occurred in the experimental site of 60 cm
where no-till resulted in a higher bulk density (1.58 g/cm3) than traditional and no-
till. Correspondingly high penetrometer resistance was measured at this depth. The
mean values of the tillage systems indicated that traditional tillage and no-till tillage
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resulted in the lowest bulk density compared to minimal tillage. Penetrometer
resistance confirmed that these two systems had the lowest penetration resistances as
well.
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Figure 2: Effect of tillage method on dry mass yield of winter wheat in the irrigated areas of
Tajikistan (2014-2016).
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Figure 3: Effect of tillage methods on soil bulk density (2012-2014).

Effect of tillage methods, seeding date on productivity of winter wheat
productivity in Kashkadarya. No-till achieved highest grain yields with a seed date
October 30 in average three years, while this was the case for date October 20 in
average three years in Kashkadarya. Average values for wheat grain yield of different
tillage practices ranged from 4.39 to 6.56 t/ha. Minimum wheat grain yield 4.39 t/ha
was obtained, when seeding date was on November 10 under conventional tillage,
while maximum wheat grain yield 6.56 t/ha was recorded no-till practice was used
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and seeding date was on October 30. The effect of seed dates was conclusive as the
effect differed between tillage methods. Late seed dates seem to decrease the wheat
grain yield. Analysis of variance showed that tillage method and seed rate
significantly affected winter wheat productivity. There were significant differences
among seeding rate and tillage methods for winter wheat yield in studied years. Also,
tillage x seeding rate interaction was significant for grain productivity. The absolute
highest grain yield of 6.71 t/ha was recorded in the no-till treatment in 2013 with 5
min live seeds while in conventional tillage the maximum yield was 6.54 t/ha also
with 5 miIn live seeds. No-till winter wheat results in an increase in crop production
and higher grain yield as compared to conventional and minimum till. Winter wheat
yield under no-till system was numerically higher than conventional till practice.

Effect of tillage methods on productivity of winter wheat in the irrigated
conditions of Tajikistan. The differences in the dry mass yields between CT and NT
could have been caused by the differences in the nourishment of wheat plants during
the growing season (Figure 2). Dry mass yield differed between tillage and ranged
from 4.10 to 4.36 t/ha. Maximum dry mass yield (4.36 t/ha) were recorded in the no-
till plot while minimum dry mass yield (4.10 t/ha) were observed for conventional till
treatment. It shows that there is a little difference between three different tillage
system which is 0.26 t/ha where which is not a big difference.

Influence of tillage method and seeding date on maize yield in South
Kazakhstan. Results on grain yield (Figure 4 revealed that planting date April 30 in
under no-till and conventional tillage provided highest grain yield 7.41 and 6.80 t/ha,
respectively. Yield reduction was associated with planting dates. High yields can thus
be obtained by planting date. The results revealed that grain yield was decreased by
3.0 and 0.70 t/ ha, with early and late planting.
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Figure 4: Effect of planting date and tillage methods on maize grain yield in South
Kazakhstan.
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The chapter four is “Improved water and crop management technologies
under conservation agriculture”. In this chapter, improved water and crop
management technologies tested in the research sites. In order to have effective
Conservation Agriculture under furrow irrigation, the land first needs to be laser
leveled. Laser leveling is a process in which the land is leveled using laser-equipped
drag buckets to create a constant slope of 0 to 0.2%. The technique is well known for
its high level of accuracy in land leveling and the process itself offers great potential
for water savings and increased grain yields of winter wheat.

Planting methods and varieties in South Kazakhstan and Kashkadarya.
Average value of coefficient variation for all planting method and varieties varied
from V 3.5% in thousand-kernel weight to V 22.4% in grain yield. The coefficient of
variation of tillering indicates that average for this trial was (V=21.0%) and in plant
height (V=4.6%). Grain yield was significantly affected by planting method (Figure
5). The data of grain yield verified bed planting had highest grain yield compared to
conventional planting across all varieties and years. The highest grain yield was
produced by Jayhun and Turkiston varieties 6.97 and 6.92 t/ha under bed planting
practices respectively. It might be due to uniform distribution of seed, utilization of
soil moisture and resistance to lodging. Depending on seeding methods, high rates do
not always facilitate crop yield; on the contrary, at lower seeding rate, productive
tillering factor, spike sizes, number of grains per spike and weight of 1,000 kernels
increase and facilitates higher yields. It is important to bear in mind the importance of
timeliness of seeding with the use of high-quality seeds of locally adapted released
varieties.
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Figure 5: Effect of planting method on wheat grain yield 2012-2013.

Planting methods and winter wheat varieties in Tajikistan. Bed planting
systems for wheat are gaining importance in various environments around the world.
The bed planting method is present in the irrigated areas of Tajikistan. The mean dry
mass yield of the entire experimental field was 4.42 t/ha. The lowest dry mass yield
(3.48 t/ha) was achieved at conventional planting with winter variety Alex. Both
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conventional planting Ormon and Alex resulted in lower yields although the
differences between treatments are relatively low. Under both conventional and bed
planting, winter wheat variety Ormon had highest yield compared to Alex variety.
Grain yield of two winter wheat varieties dominated with bed planting compared to
conventional planting. Bed planting method had highest yield against conventional
planting (Figure 6). The economic results were expressed in USD on a per hectare
basis for each treatment. The highest profit recorded (842 and 873) were for bed
planting Alex and Ormon varieties. The lowest profitability rate was recorded (224
and 189) at conventionally planted winter wheat variety Alex and Ormon
respectively. Preliminary results of cost benefit analysis showed that there is
significant effect between bed planting and conventional planting methods.
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Figure 6: Effect of planting method on productivity of winter wheat in Tajikistan (2014-2015).

Effect of planting method and fertilizer application on wheat yield in
Kashkadarya. The increased fertilizer rates produced the greatest yield response
until certain rates then started to be decreasing. Most of the grain yield response was
due to treatment bed planting+nitrogen (BP N) 180 kg/ha which produced an
additional yield increase that was statistically significant across the three years. The
highest yield (8.02 t/ha) was recorded in the treatment where nitrogen rate was 180
kg/ha while the lowest yield was recorded (5.27 t/ha) in the treatment where nitrogen
rate was 220 kg/ha (Figure 7) while in the conventional planting (CP N) winter wheat
yield was 6.00 t/ha. The three-year average data showed that bed planting with
nitrogen 180 kg/ha application treatments tended to lead to higher winter wheat yield.
There is a future need to cultivate wheat on beds to increase wheat N use efficiency
and grain yield in the irrigated conditions of Uzbekistan.

Wheat yield depending on irrigation methods and rates. The experiments in
2013 confirmed that furrow irrigation at 900 ha m3, is more profitable than
conventional float irrigation for planting maize on raised beds in 2012, because under
furrow irrigation the yields of winter wheat are in average 75.78% higher than under
flood irrigation and also saves considerable water up to 30 %, while the input costs
are basically the same. To sum it up, the experiments conducted in 2012 and 2013 left
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no doubt that the furrow irrigation at 900, and 1200 m® ha with raised bed planting
are more efficient than conventional furrow irrigation with bed planting because they
allow getting more output using less input (Table 1). The table 1 also highlights one
of the main advantages of furrow irrigation as compared to conventional float
irrigation, which is higher water productivity.
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Figure 7: Winter wheat yield as affected by planting method and nitrogen rates in
Kashkadarya (2011-2013).

Effect of rhizobial inoculation on productivity of bed planted soybean
Kashkadarya. Soybean grain yield varied among the treatments. This shows that
soybean grain yield increased with Rizobium+Fertilizer applications through-out
experiment. Effect of Rizobium in different fertilizer rates: Rizobium application
increased grain yield significantly. Statistical analysis shows that soybean yield was
significantly affected by treatments (<.001) and also there was a significant effect on
plant height between the treatments. The eighth treatment (Control+ Rizobium
K60+P120) received the highest grain yield 2.74 t/ha and the control treatment got
the lowest grain yield 1.44 t/ha (Figure 8).
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Figure 8: Grain yield of bed planted soy bean affected by different fertilization rate and
Rhizobium
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Chapter 5: Crop rotation and double cropping under conservation
agriculture. The chapter five devoted to study effect of crop rotation and double
cropping under conservation agriculture on productivity of different agricultural
crops. In our experiment, crop rotation effects were observed for winter wheat and
forage pea, mungbean and maize on number of weed seeds, and crop yield. Weed
seeds left over in top soil is determining yield productivity of the certain crop.

Table 1

Yield difference float and furrow irrigation in South Kazakhstan

(2012-2013)

Yield Irrigation rate 2012 2013
. FI* 1200 m®/ha 3.22 4.84
Yield, t/ha -
Ful** 900 m°/ha 5.65 5.23
Yield +- % 175.8 108.1
Vield. th Fl 1600 m*/ha 5.58 4.97
leld, tia Ful 1200 m°/ha 591 6.14
Yield +- % 105.72 123.54
_ Fl 2000 m*/ha 4.82 5.11
Yield, t/ha 5
Ful 1600 m°/ha 4.2 5.78
Yield +- % 87.34 113.11

*FI - Float irrigation
** Ful - Furrow irrigation

Weed management in crop rotation. The results show that cereal-legume crop
rotation system had lower weed seed while cereal-cereal rotation system was
recorded highest number of weed seeds in top soil per ha (Figure 9). The winter
wheat grown on the cereal-legume rotation yielded 9.0% more than winter wheat
grown on the cereal-legume-maize rotation. Maize grown on winter forage pea
stubble yielded 22.0 % more than maize growing on winter wheat stubble. The
wheat—legume rotation resulted in the highest yield and lowest number weeds per
hectare. The winter wheat and maize provided less weeds and more yields in cereal-
legume crop rotation. The wheat—-legume and maize-legume rotations are to be the
best rotation in the irrigated region of South Kazakhstan.

Crop rotation and residue retention. Humus content was a little higher with
no-till corn, winter wheat and soybean in the 0-10 cm depth while in lower depth 50-
60 cm, in Uzbekistan, (Figure 10). Increase of organic matter near the soil surface
under NT and reduced tillage were favorable consequences of not inverting the soil
and by maintaining a mulch layer on the soil. This is explained by well-known fact of
differentiation of soil fertility as a result of conservation tillage when soil is not
turned up. Overall four years research shows that the no-till treatment had
significantly more organic matter. There is general agreement that reduced tillage can
increase soil organic matter.
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Figure 9: Number of weed seed in topsoil under different
crop rotation systems (2012-2015).
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Figure 10: Humus content in the different crops under no-till system, Qarshi

Crop residues retention is second important pillar of the conservation agriculture
practices may be incorporated partially or completely into the soil depending upon
methods of tillage methods. Unlike removal or burning, incorporation of straw
increases soil organic matter and soil N, P and K contents. More plant residues were
left on upper layer of soil surface with no-till alfalfa while lowest was recorded with
fallow treatment both cases (please see figure 11).
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Figure 11: Crop residue dry mass related to preceding cover crop and tillage methods
(2013-2015).
Table 2
Dry forage yield, time to flower and plant height of pearl millet dual-
purpose varieties and maize (2008-2009)

. Dry forage Time to 50% .
Population yield (tha) flower (days) Plant height (cm)
Maize 10.68 53 236
HHVBC Tall 13.70 48 306
Raj171 11.77 50 272
EEBC 8.17 42 134
SE+ 0.27 0.21 3.82

Double cropping and pearl millet productivity in Tajikistan. The
introduction of pearl millet into the existing cropping systems in the Central Asia
region as a second crop after wheat and barley harvest could be a promising
alternative for forage production. Pearl millet composite HHVBC-Tall was the
highest-yielding population, with 28% higher dry forage yield than maize (13.7 t/ha),
and it flowered 4-5 days earlier and was 60-70 cm taller than maize. Raj 171 had 8-
10% less yield than HHVBC-Tall, although it flowered 2 days later than HHVBC-
Tall. The lower forage yield of Raj 171 appears to have resulted primarily from its
shorter height as compared to HHVBC-Tall. EEBC flowered 11 day earlier in
Tajikistan, and it was the lowest-yielding population with 24% less yield in
Tajikistan. It was also the shortest in plant height (133-134 cm). While EEBC was
the lowest-yielding population, it may provide a better option than HHVBC-Tall
under conditions where wheat harvest leaves a small window for the second crop
before the wheat planting in the following year (Table 2). These results show that
introduction of higher yielding medium-maturity pearl millet as a forage crop will
help livestock producers to have an access to cheaper forage resources and thus
improve the efficiency of livestock production in Tajikistan, and perhaps in other
Central Asian countries as well.
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Conclusions

1.  No-till method tested in the Central Asian (meadow sierozem of
Karakalpakstan, light sirozems of Kashkadarya province, meadow sirozem of
Tajikistan and dark sierozems of South Kazakhstan province) proved by research
results to be suitable for local soil climatic conditions and provided higher crop
yields, saved considerable resources, increased soil fertility. Newly developed
conservation agriculture practices have considerable advantage on agronomic,
ecological and economic parameters than traditional and minimal tillage methods.

2. The winter wheat grain yields increased by 20% and 10% under no-till with
seed depth 4 cm and seed depth 6 cm treatments, respectively, compared with the
other seed depths. No-till (NT) had positive effect on crop growth and development
and had higher yield compared to minimal tillage (MT) and traditional tillage (TT).
No-till achieved highest grain yields (0.14-1.6 t/ha) with a seed date October 20 in
average three years compared to October 30 and November 30. The effect of seed
dates was conclusive as the effect differed between tillage methods.

3. According to the results obtained from the research, permanent bed
planting improves yields, and saves seed and water compared to traditional planting
methods. In research sites across two research countries a maximum grain yield of
7.51 t/ha was recorded in Uzbekistan with bed planting while the lowest yield was
recorded in South Kazakhstan, 4.45 t/ha and accordingly 18-6% of higher yield
recorded.

4. Water savings, as indicated, are significant and range from 27 to 36%,
which is a critical issue in the irrigated conditions of Kazakhstan and Uzbekistan
when wheat was planted on permanent beds. Depending on seeding methods, high
rates do not always facilitate crop yield; on the contrary, at lower seeding rate,
productive tillering factor, spike sizes, number of grains per spike and weight of 1
000 kernels increase and facilitates higher yields.

5. The results presented from Kashkadarya province of Uzbekistan with
double-cropped mung bean cultivation after winter wheat harvest indicate that
maximum grain yield of 1.94 t/ha was recorded with no-till mung bean (Durdona
variety) which was higher (0.33 t/ha) than conventional mung bean. Mung bean
variety “Tajik-1" was grown under no-till technology and had 2.37 t/ha grain yield
which 0.76 t/ha higher than traditional planting in Gissar province of Tajikistan. No-
till double cropping, retention of crop residues in the upper layer of soil will be
essential to enrich critical levels of the chemical, physical and biological soil
parameters that are proved by research results. These results show that background of
higher yielding medium-maturity pearl millet as a forage crop after winter wheat
harvest will help increase land use efficiency in the irrigated conditions and in the
other hand will help livestock producers to have an access to cheaper forage
resources.

6. Based on our experiment in Kazakhstan, it was found suitable planting date
(30 April) and rate (60 000 seeds/ha) for maize and its positive effect on yield
components. Maize hybrid ZPSK-704 productivity was 6.5 t/ha under introduced
technology.
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7. Furrow irrigation at 900 and 1 200 m®ha, is more profitable than
conventional float irrigation for planting maize on raised beds. At these rates of
furrow irrigation, the yields of maize were higher than under float irrigation and also
saves considerable water up to 30%, while the input costs are basically the same.

8.  The winter wheat and maize provided less weeds (20-40%) and more yields
in cereal-legume crop rotation in South Kazakhstan and Kashkadarya provinces.
Weed number decreases happened because many weeds overwintering under maize
and legume crops while in winter wheat field because many spring weeds surpassed.

9.  Winter wheat seeds planted using no-till method had higher yield and crop
residue retention had positive effect to keep soil moisture and seed emergency, early
maturing variety “Ormon” had 3-4 days less to maturity than late maturing variety
“Aleks”; and double cropped seeds had higher yield compared to traditional tillage
system as they have got more moisture.

10. Cultivation of crops under newly developed technology can decrease seed
rate, fuel and agricultural inputs compared to traditional technology consequently will
be reduced production cost (50%), and increased profitability rate across crops
(235%) and increasing farmers’ income and improving their livelihoods.

11. It is recommended to introduce to grow double crops such as mung bean,
soybean, pearl millet and maize in the irrigated conditions using permanent bed
planting and no-till technology, crop residue retention taking into account soil-
climatic conditions of the countries, biological properties of crops, varieties, hybrids
in the cereal and legume short-term crop rotation system. Application of
Conservation agriculture practices can provide higher yield, saving considerable
resources, improving soil water properties, increasing humus content, increases
protease activity of the soil, saving water, higher economic benefits from introducing
no-till technology than traditional and minimal tillage technologies. It is
recommended to start the adoption of Conservation agriculture practices in 20-25%
of irrigated areas in the first years and 40 to 50% of the area after 5-6 years.
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AHHOTAIIUSI ABTOPE®EPATA JOKTOPCKOM TUCCEPTAIIUU

Heabro  umcciaegoBanusi  sBISIaCh  pa3padOTKa M BHEJIPEHUE B
CEJIbCKOXO3SIMCTBEHHOM MPOM3BOJICTBE IMOYBO3AIIUMTHON M pecypcocOeperaromen
TEXHOJIOTMM  BO3JCJIBIBAHUSA  CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYp B  CHCTEME
opomaeMoro 3emueaenus LleHTpanbHOW A3UW, CpABHUTEIbHAS OLEHKA U U3y4YCHUE
BJIMSIHUS TIOYBO3AIMTHON U pecypcocOeperarolieid TeXHOJIOTHH Ha POCT, Pa3BUTHE,
YPOKaWUHOCTh CENbCKOXO3IUCTBEHHBIX KYJIbTYP U IIOAOPOAUE TIOYUBBI.

O0bexkTamMu HCCIeI0BAHMS SBISUIMCh 00pabOTKAa MOYBBI, CIHOCOOBI MOCEBA,
HOpPMBI BbICEBAa M YIOOpPEHUH, CPOKH IOCEBA, CEBOOOOPOTHI, MOBTOPHBIE IOCEBHI,
COBEPUICHCTBOBAHHBIE TEXHOJOTHM TMOJMBA, O3UMas IIEHUIA, KyKypy3a, Malll,
apUKaHCKOE MPOCO U UX COpTAa.

Hay4yHasi HOBH3HA HCCJIEIOBAHUS COCTOUT B CIEAYIOLIEM:

- BIIEPBBIC B MCCIIEAOBAHUAX IO MPUMEHEHUIO MTOceBa 6€3 00pabOTKH MOYBHI C
OCTABJICHHEM PACTUTEIBHBIX OCTATKOB HAa MOBEPXHOCTH MOYBBI U HOBOW CHCTEMBI
CEBOOOOPOTOB, HyJieBass 0Opa0OTKa TMOYBBI COIMOCTaBJIEHA C TPAAUIMOHHON W
MUHHUMAJIBHOM 00pabOTKON M JOKa3aHO HAy4YHOE, HSKOJOTMYECKOE, IKOHOMHUYECKOE
MPEUMYILECTBO HOBBIX TEXHOJIOTHUI;

- B OpOIIAEMBIX YCJIOBMSX Y30€KHCTaHA U COCEIHUX CTpPaH BbIPaOOTaHO
HAayYyHO-OOOCHOBAaHHOE  BO3/EJIbIBAHUE  CEJIBCKOXO3SIMCTBEHHBIX  KYJIbTYp C
IPUMEHEHUEM II0YBO3AIIUMTHOIO M PECypCcOCOEpErarmero 3eMiIeaeNus ¢ y4eToM
MOYBEHHO-KIMMATUYECKUX YCJIOBHUM, COPTOB, BHUJOB KYyJIbTYp M OHOJOTHYECKHX
CBOIICTB,;

- B HUCCIIEJIOBaHUSX C YYeTOM TpeOOBaHUII BpPEMEHU pa3pabOTaHbl CHUCTEMBI
ceBOOOOPOTOB KOPOTKOM pOTallMH, a TAKKE JI0Ka3aHa UX MOJOXKHUTEJbHAs pOJb IS
MOBBIIICHUS TUIOJAOPOIUS MOYBBI U YBEIMYEHUS YPOKAWHOCTH MPU MOYBO3AIIMUTHOM
U pecypcocOeperaroniemM 3eMIeeNnH;

- pa3paboTaHbl TEXHOJOTUHM BO3JENbIBAHHUS  a(PUKAHCKOTO TPOCO B
Tamxukuctane, cou B Y30ekucrane, mama B Kazaxcrane mo HyJeBoil 00paboTke
MOYBBI IIPU MOBTOPHOM IOCEBE, U3YYEHO M YCTAHOBJIEHO MOJOKUTEIBbHOE BIIMSIHUE
HOBOM TEXHOJOTMH Ha pPOCT WM PAa3BUTHE PACTEHUN, YPOKAUHOCTb, CTPYKTYpPY
ypoxasi;

- 000CHOBaHBI TEOPETHUYECKHE HanpaBJICHUS arpOTEXHUYECKOM,
JKOJIOTUYECKOM M 3KOHOMHYECKOW OCHOBBI HOBBIX TEXHOJOTHM C LEJBI ITOJIHOTO
WCITOJI30BaHUS Ooropecypcos, MTOYBEHHO-KIMMATHYECKUX YCIIOBHH,
npeaoTBpaieHus aerpaganun modyB B Kaszaxcrane, Tamkukuctane u Y30eKuCTaHe,
IIPUMEHEHHS HOBOW MOYBO3ALUTHOMN, pecypcocOeperaromieil TEXHOJIOTUH.

Bueapenune pe3yabTtaroB uccaegoBanmid. Ha  ocHoOBe  pe3ynbTaroB
MCCJIEIOBAaHUM Ha opolIaeMbIX 3eMiisiX B LleHTpanbHON A3UU 10 MOYBO3AUUTHOMY U
pecypcocoeperaronemMy 3eMIeAeNnIo:

- 03UMasl TIIeHWIa, COSI M Mall ObUIM BBIPAIEHbl C MCIOJIb30BAHUEM
MOYBO3AIIMTHOIO U pPeCcypcocOeperarIero 3emieenuss Npyu pa3iudyHbIX MeToAax
00pabOTKM MOYBKI U MOCEBA, TITyOUHE 3a/IeTIKK CEMSIH, HOpME BbICEBA M JaTe MOCEBa
u BHejpeHbl B KapakannakcTaHckoil aBTOHOMHOM peciyoiuke, KamkanapsuHCKon u
Camapkanjackoit obmactsx Ha 1 374 ra (mucbMo MuUHHCTEPCTBA CEITBCKOTO
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X03sICTBa M BOAHBIX pecypcoB Pecrryomuku ot 31 staBaps 2017 roga Ne 02 / 20-44).
B pesynbpTaTe BHEIpEeHUs MOYBO3ALUIUTHOTO M PECYPCOCOEPEraromiero 3emiieeus,
dbepmepsl cokoHOMMIH 10 80% TOIIMBA, YPOXKAWHOCTH CEIbCKOXO3SHCTBEHHBIX
KyJbTYp yBenuuuiack Ha 15%, uucrtas nmpuObUIs Ha rektap coctaBuina 1,0-3,0 miH.
CYMOB;

- KOpOTKas-poOTallMOHHAsI CUCTEMa CEBOOOOPOTa KYKYpPY3bl, O3UMOM MIICHUIIBI
U Mallla o pecypcocOeperaroiieil TeXHOJIOTMM ObUla MPUMEHEHAa Ha OpOIIaeMBIX
ycIoBUsX (GepMepcKUx U IHMpKaTHBIX X03aUcTB Kaszwpiryprckoit u Caiipamckoii
paitonoB lOxno-Kazaxcrtanckoir obOmactu. OOmas 1iomanb BHEAPEHUS 3TOM
TEXHOJIOTUU TIO BCEH MPOBHHIMU cocTaBuia 2 783 ra (cmpaBka MuHHCTEpCTBA
CEIbCKOTO M BOAHOTO Xx03sicTBa PecnyOnmku Y36ekuctan ot 31 saBaps 2017 roga
Ne 02/20-44). B 2011-2013 r.r. o3uMas NIIEHUIA U KYKypy3a ObUIM BBIPAIIEHBI C
HCIIOJIb30BAaHUEM CESAJIKH HYJIEBOTO MTOCEBA U NOJIy4eH yposkai Ha 20-25% Bbllie npu
HyJIeBOM 00pabOTKE MOYBHI MO CPAaBHEHHUIO C TPAAUIIMOHHON 00paOOTKOUW MOYBHI, a
TaK)Ke MOJYYrIIu MPUOBLIL B pasmepe 736,5 nomnapos CIIA ¢ rekrapa npu HyIeBoi
00pabOoTKE MOYBHI;

- TEXHOJIOTMH TPeOHEBOT0 M HYJIEBOTO IMOCEBA BHEPSUINCH MPHU BhIPAITUBAHUN
O3UMOI TMINEHUIIB, Malia u adpuKaHCKOro mpoco B JlaHrapuHCKOM paiioHe
XarnoHckot obnmactu u ['mccapckom paiione PecnyOnuku TapkukucTaH Ha
mwiomaau 500 ra (cmpaBka MUHHCTEpCTBA CEIBLCKOTO W BOJHOIO XO35HCTBA
Pecnyonuku VY306exkuctan ot 31 sHBapsa 2017 roma Ne 02/20-44). B pesynbTate
MPUMEHEHUSI TEXHOJOTUH TPeOHEBOTO U MPSAMOIO MoceBa GpepMepbl COKOHOMHIIU 10
50% cemsta 1 30% BOABI M yBennumiIH ypoxkaid Ha 15-20%;

- Ppe3ynbTaThl UCCIENOBAaHUN BHEAPEHBI B TPEX CTpaHax Ha rmiomanu 4 657
reKkTapoB (crnpaBka MHHHCTEPCTBA CEIbCKOTO W BOJHOTO Xxo3siicTBa PecmyOnuku
V36ekuctran ot 31 suBaps 2017 roga No 02/20-44). Pe3ynbTaThl UCCIEAOBAaHUN Ha
opomiaeMblx  3eMisix B LleHTpanbHOM  A3MM 1O  MOYBO3AIIUTHOMY U
pecypcocOeperaronieMy 3eMJIEIEINI0 MOTYT OBbITh TOJE3HBIMU JJII MECTHBIX
YCJIOBUM M 00€CHeunuTh OJMHAKOBYIO WM BBICOKYIO ypoxaiHOCTh Ha 15-20%, a
TaK>Ke 9KOHOMHUIO roprouee Ha 80%.

Crpykrypa n 00beM auccepramuu. Jluccepranmsi COCTOUT U3 BBOJHOM 4acTH,

ISTH TJIaB, 3aKIIOUYCHHSI, PEKOMEHIAIMA B MTPOU3BOJICTBO, CITMCKA MCIOIH30BAHHON
auTepaTypsl U npmioxkeHuit. Oobem nucceptaruu coctapisger 200 crpanui.
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