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KHUPHUII (10KTOPJIHK JUcCepPTALUACH AHHOTAILUACH)

Juccepranusi MaB3yCHHUHT J0J13ap0JMrd Ba 3apypatu. byryHru kyHzaa
nyHE Oyitmya 32 MJIH. TeKTapJaH OPTHUK MaiJIoHTa Fy3a SKWIaJu Ba T'eKTapura
ypraya 20 Kr4yurut cap@naﬂazml. JlexuH, 6axop OMJIApPUHHMHT CEPEFUH KEJHIIH,
TYOpOK I03acujia XOCWJ OVyiaauWraH KaTKaJOK Ba Oolllka TaOWuUN HOKyJan
MIAPOUTIIAP HUXOJUIAPHUHT TYIWK YHMO UYMKUIIMHM KUWMHIAINTUPAIW, KaiiTa
SKUII XOJIaTiapy Ky3aTWiaau, HaTWKaja YWTUT capdu OIIMIINra OJu0 Keaau.
Yurutra sKUIIgaH OMAUHTYPIM OMoJOTHK (aos Mojanaiap OWIaH HMILIOB OepHIll
HaTIKacuaa KadoJsiaTiIaHraH TYJIHK HUXOJJIap OJIMHAAM, YCHUMIIMKIAp YCHUIIMA Ba
PUBOXIIAHMILN KaJaJlIallaInXaMIa’KOJIOTUK T03a,I0KOpUIIaXTa XOCHIJIM OJIMII
MMKOHUHU Oepaju.

PecmyOnmkamuzna Tabuuii  pecypceiapiaH  OKWiIoHa —(oigalaHuIl — Ba
HKOJOTUK MyaMMOJIApHM Xall d3TUIlNra, >KymJajgaH TaOuumii 1mapouTiapaa
napyajaHagurad  Tabumii  MojjanapHd  unuiad  YMKapuIil  Ba  YHJAH
doijaTaHUIIKYIAMUHU OLIMPUIITa KapaTWITaHKEHT KaMpOBIW 4YOopa-Taadupiap
amajira omupuiIMoKAa. Maxamiuid, 3KoJOTuK xaBdcuz OYiaran OMOJIOTHUK (aos
Mojjianap, aMHWKca TaOuui noiuMepiapiaaH (oHganaHuIga ypyFIapHU
Karcyjanam ycyiau OuiaH SKUIIAH OJJMHTY WIUIOB OCPUIIHUHI SHTU MakKOyI
arpOTEXHOJIOTUSITIAPUHN TAJ0UK ATUII MYyXHM axaMusTra iraaed XucoOiiaHau.
XWUTHH CaKJIOBYM Tabuuii MaHOaamapHU OOMMO SHTWjIad Oopull Ba MasKyp
MoJMMEp MoJJajiap MIUIA0 YUKApUI XAKMUHHU KynauTupuiixamjia TYT HIIaK
KypTH FyMmMOaruHu KOMIUIEKC KalTa HIUIall TEXHOJIOTHSICU HWIILIA0 YUKWIITaH.
PecnyOnnkaMu3ia KUIUIIOK XY>KAJIUTH COXACH AXTHEXKIIAPU YUYH 3apyp MHUKIOp/a
TaOUUi NOJIMMEp — XUTO3aH — UILIa0 YMKAapUIl Myara KyWuiarad, yHUHT TapKuOu
Ba XOCWJIAJIAPU aHUKJIAHTaH Xam/1a yiuoy OMONOJMMEPHUHT TYpJu OMOJIOTHK (aost
XOCUJIAJJApUHU OJIUIITHU TAKOMWUIAIITHPUIL OYiWYa KEHT KaMpOBIU WIIMUIA-
TaIKUKOTIIAp OO OOPHIMOKIA.

byryurn kyHpma nayH€ OyiiMya XUTHH Ba YHUHT XOCWJIAJIApWHU HILIa0
YUKapuIl Xaxmu Huiaura 3,0 MUHT TOHHaHW TalIKWi 3Tagu. by Oopama myHE
ONIMMJIap¥ TOMOHHUJAH oJM0 OopwiaéTraH u3JaHUILUIAD IOKOpU cudatiu
ypyFJIapHU Tal€praiil Ba yJIapHHU SKUIIAAH aBBaJl MaKOYJUTAIITUPWIITAaH yCyJuap/ia
owonmoruk  ¢daon  Mojmamap OwinaH unOUioB  Oepub,  OYFUMOEKIMIIAp,
KHUCKMYOAKaCUMOHJIAp, YpruMyakcuMoHIap (yJlapaH XUTO3aHAKPATUO OJMHTAH),
XamapoTiap, 3aMOypyFiap, CyBYTJIapuia OKCWJI MOAJAJlapd Ba MUHEpal
KUCJIoTalap OwiaH Oupra yupaiiguraH Xamja XuUMOs Ba TasH4Y BasudacuHu
Oakapaauran,atpo-MyxuTra 3apap €TKa3MalauraH yWFyHJIAITaH YyCyJulapura
sra OyiraH »SKOJOTMK MYaMMOJIADHUHT EUMMMHM SIpATHUIIra KapaTUIraH.
PecnyOnMKkaMU3HUHT Typiu TYHNPOK-UKJIMM IMIAPOUTUIIApHUIAa MabiIyM Japaxana
KarcyJalaHran ypyriaapaan doiganannamMokaa. Kymiaaaad, Fy3a eTHIITHPHUIIIA
YUTUTHA OMOJOTHUK (Daos, sKoJoruk xaBdcu3 OynraH (QyHKIMOHAN Ba OOIIKa
xoccanapra sra Oyaran mojauMep npenapatiap Ounad Karcyiajan OHTOTeHE3HHHT
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OONUTAaHFUY JaBpJjlapura, HUXOJIHUHT YHHUO YWKWIIWTA TEHETUK OelTUIapuHH
y3raptupMaraH Xojia TabCUp Kypcaraid Ba YCUMIIMK  PUBOXJIAHMII
JABPJIAPUHUHT 3pTa OOLUIAaHUIIIMHA TAbMUHIIANWH.

V36exucron Pecry6nukacunuur 1996 fiunmaru «YpyrauiIuK TYFPUCHIANTH
Konynu, V36ekucron PecryGmukacu Basupmap Maxkxamacununr 1996 iimm 19
cenrsiopnaru 328-con «Y36ekuctoH PecryGnukacu XyKYMAaTUHHHT YPYFHINK
coxacujaru cuécaT TYFPUCHAA»TH Kapopjapu Xamjia MasKyp ¢aonusarra
TEeTUNUIA OOIKAa MEBEPUU-XYKYKHH XyXKaTiapja OenruiaHrad BasudaiapHu
amaira OIMpHUINra ymoly AuccepTanys TaIKUKOTH MyailssH Japaxkaga Xu3MaT
KHJIaIu.

TaakuKOTHUHT pecny0juka ¢GaH Ba TEXHOJOTHSJIAP PHUBOKJIAHUIIN-
HUHI AaCOCHH YCTYBOp HYHAJIUMULIAPUIa OOFIMK/IMIH. MasKyp TaIKuKOT
pecryOnrka paH Ba TEXHOJOTHsUIAp PUBOXKIAHUIIMHUHAT V. «KHIIUTOK Xy)anury,
OMOTEXHOJIOTHSI, IKOJIOTHSI Ba aTpod-MyXUT Myxodaszacu» YCTyBOp HYHaJIHIIU
noupacua daxkapuiras.

JluccepTanMsIHUHT MaB3ycH OyidM4a XOPWKUH WIMHMHA-TAAKHKOTJIAP
mapxu. Kunmok XyKanuk >KUHIapu ypyFlapura mnojuMmep Inpenapariap Ousiad
SKUILJIAH OJIMHTY UILIOB OepuIll Oyinya >KaXOHHUHT €TaK4yd WIMHN MapKasziapu
Ba OJIHIl TaBINM Myaccacanapy, xymiazgas, University of California?, University
of Arizona, New Mexico State University, USDA Shafter Cotton Research Station
(AKII), Chinese Academy of Agricultural Science (Xwuroit), Indian Institute of
Agricultural Science (Xunaucton), Tanta University (Mucp), Poccust ¢annap
aKaJEMUACHHUHT  YCHMIMKIAp (DHM3HMONOTHACH HMHCTHTYTH, ByTyHpoccus
Veumnuknapan  xumosi  kuiuimn  uHCTUTYTH  (Poccmst), Ilaxta cenekuuscw,
YPYFUWJIUTH Ba ETUIITHPUIN arpoOTEXHOJIOTHSIIAPY HIMHA-TAIKHKOT WHCTUTYTH,
V36exncron Mwmmii  yHuBepcuTeTH Kommpard IlomuMeprnap KHMECH —Ba
dbu3MKacH MIMHH-TAIKUKOT Mapkasuza (Y36eKucToH) 0116 GopHIMOKIA.

VYpyfnapra skosnoruk xaBdcuz Ouojoruk Qaon moamanmap OuiaH HILIOB
Ocepumira ouj >axoHAa oJau0 OopmimaéTraH HIMHK-TAAKUKOTIIAp HaTHIYKACH]Ia
KyWuJard WIMHANA HaTWKajgap OJIMHTAH: XWUTO3aH acOCHia OJIMHTaH Ipenapariiap
KYJUIaHWITaHAa  YCUMIIMKJIAPHUHT  KacaJUTMKIAp Ba  3apapKyHaHjaajnapra
YUJIAMIIMIIUTH  FOKOpY  OYJIHINM, TaOMUW MMMYHUTET TAaHKUCIUTU OapTapad
STWINIIK Ba SKUHJIAPHUHT Xocuiu omuiy anukiaanrad (University of California,
University of Arizona, New Mexico State University, USDA Shafter Cotton
Research Station); XxuTO3aH Ba YHHMHI XOCWJajgapu (QYHTMUOUUIMK Ba
OaKTepUIIMVIMK  XaMJa YCUMIMKIAD YCHUIIMHU CTUMYJUIOBYH  XYCYCHSTH
anmkyianrad (Indian Institute of Agricultural Science); ¥y3aga xuTo3aH Ba YHUHT
XOCWJIaJIapyulaH OJIMHITaH [penaparTjiapHd  KyJulall —HaTWKacuda CypyBYM
XaIMapoOTIAPHUHT 3apapy KaMaWWIIM Ba TMaxTa XOCHIAOPJIUTHHH FOKOPH KHIHO,
yHUHT cuatnan ommpuiu anukiaadnran (Chinese Academy of Agricultural
Science); KkucKkuubaKaCMMOHIApIaH aXpaTHO OJMHIaH XUTO3aH HOEO OHomoIumMep

2www.university of california.edu, www.arizona.edu, www.nmsu.edu,
www.shafter-research.com, www.caas.cn, wwwe.icar.org.in,
www.tanta.edu.eg, Www.ippras.ru, www.vizr.spb.ru
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XUCOONaHnO, YHH VYCUMIIMKIAPHM XUMOSI KWJIYyBUM OHOJIOTUK BOCHUTanap
Taépuamniga KyJam MyMKAHIWTH aHukiaanrad (Tanta University); TaOunii Xom-
aménan xaBdcu3 OYaraH KyWH MOJIEKYJAdM XUTO3aH AacoCHJa arpoCTUMYI
npenapatn unia®d uukuiaran (Poccust (anmap akajeMHSACHHUHT Y CHMIIHKIAp
(bu3MONOTHUACH HMHCTUTYTH, bByTyHpOCCHS YCUMIIMKJIApPHA XUMOS  KUJIUII
WHCTUTYTH); UMAK KypTH NUUIACUJIAH TaOMUM TOJIa OJMHTAaHJAH CYHT YUKUHAU
XUCOOJaHTaH TYT WIAK KyPTUHUHT FymMOarujaH MaxaUIMid XWUTUH Ba XHUTO3aH
OJMII TeXHOJOorusAcH apaTiirad (Y36exncTon MUl yHUBEPCUTETH KOIIMIATH
[Momumepap kuMEcH Ba PU3UKACH HIMHA-TAJIKHKOT MapKa3H).

byrynru kynaa aynéaa moiuMep MoaJaiapAaH XUTO3aH HILIa0 YUKapuIl Ba
yHAaH GoinajaHuIl  KYJIaMUHU  OMMpUIN  Oyiinya KyHuUJgaru ycTyBOp
HyHanmunuiapaa TaAKUKOTIAp oiu0 OOpMIMOKIA: HSKOJIOTMK XaB(cu3 Oyiarax
XUTO3aH Ba YHUHT XOCWJIATapH acOCUIArd MOJIUMEp TapKHOIM MOIaapHu KYIUTall
Ba MIIUIA0 YMKWITAH Karcyjajaml TEeXHOJOTHSICUHU TaJOMK STHII;, OMOJOTHUK (haoi
nojuMepiap OuiaH ypYFIApHUHT HABIOPJIMIU Ba YPYFIUK cudarura, Gpu3nOJIOTHK
xapaCuinap ¢Gaosl KEUWIld, YCUMIMKHUHT VCHUII-pUBOKJIAHUIIM Ba MaxTa
XOCWJIOPIUTUHUA OIIUPHUII TEXHOJOTUSACUHU UITA0 YHUKHIIL

MyaMMOHMHI YPraHWITAaHJIHK AAapa)kacH. YpyFjapra SKUILIJAH OJIIUH
XUTO3aH Ba YHUHT XOCUJiajdapu OWJIaH UIIJIOB OEpUIl, KUIILJIOK XY KaJuK dKUHIapU
Ba YJIAPHUHT YPYFJIapura, ypyr CU(paTUHUHT SXIIUJIAHUIINTA TAbCUPUHU aHUKJIAIIl
Oyiinya wiIMHI Wu3NaHUNLIIAp JAyHE MHUKECHAA >KaJaal cypbariapiaa oyud
oopriMoxa: xymiaagan Muzzarelli R.A., Terbojevich M., Okamoto Y., Tullin V.
Tsai G., Yakubchik M.S., Poxe C., Synowiecki J., Al-Khateeb NA., J.Jeyakadi
Moses, Deepmala K., Hemantaranjan A., Bxatri S., Nishant Bxany A., Bin Hi,
Chang Xin Shan TomoHMIaH Fy3aHMHr OaKTepual KacaJUIMKIIapura Kapuiu
XUTO3aHHUHI XYCyCUSATH Ba Tabcup Mexanusmu ypranwiradH. C.JLTrorepes
TOMOHHMJIAH XHUTO3aH (UTOMATOTEHIApra Kapiid TabCUp KYpCcaTUIIM Ba Yy
MaTOTCHJIAPHU TYFPUAAH-TYFpU HOOYA KUIWIIM €KUM MOJJIajap aJiMalllMHyBUTa
TabCUp STUILHW, 3apapid OPraHU3MIIAPHU HYKOTUIIM MYMKHUHJIUTH AHUKJIAHTaH.
Synowiecki J. TOMOHU]aH XUTO3aHHUHT MUKpOOJIapra Kapiiu (Haoyuiura Ba yHHHT
TabCHUP MEXAHU3MHM AHUKJIAHTaH XaMJa KUIUIOK XY>KaJIWTHWla KYJUIaHWIAJIUTaH
XUTO3aH aCOCHUJIaryu Mpemnapatiap sipaTUiIraH.

Kumépnii monanapay Kyjulall OpKaidu YPYFJIApHUHT YCHUIIWHM TE3JIAIITHUPHULL
MYaMMOJIapH B.PakutuH, P.C.Hcaes, [I.N.6parumos, X.P.Paxumos,
I1.b.baitpam6exoBa, M.J/[.MykatoBa, K.E.OBuapos, C.III.Pammnosa, P.C.Ha3apos,
HI.C.Ky3ubaes, K.X.Axmenos, A.A.HapumanoB Ba III.X.A0myanrMoBIapHUHT
WIMUN-TAIKUKOTIapUIa Y3 aKCMHU TONTaH XamJa HaBHUHI TE3MUILAPIINTH,
YpYFJIaHUILK,  ABJIOJJIAPHUHT  MAaxCyJJOpJUIH,  HOKYJail  [apoutiapra
YUAAMITMITUTUHUHT OIIMIINA UCOOTJIAHTaH.

V36exucron Mummii yHuBepcutretn Kommparu llommmepnap kumécu Ba
bu3MKacu UIMUN-TAAKAKOT MapKa3ujga TYKCU3JIAHTUPWITAH  UYWUTHTJIAPHU
KalnCyJaJalllHUHT  CcaHoaT ycynu wunuiad uwmkwiran. CyHITH  Wduiapaa
VCUMITMKIIAPHU XUMOS KAJIUIIIa MaXaJUTHi, 9KOJIOTHK XaB(cu3, mou(yHKITHOHAI
noyimMepapaal (porganaHuIn Ba ypyFIapHHU SKHUIIAH OJIWH WIUIa0 YUKHITaAH



Kalcynajai TEeXHOJOTUsCHAa Tai€pnam Oyindya WIMHA-TQAKUKOTIApD OJHO
OopuraH.

Axkanemuk C.II.PammnoBa paxOapiuruaa spaTwiral cyBia 3SpUNIUTaH
V¥Y3xuTaH mnpenapatd XWTO3aHHUHT TOJIMMEp Mpenapar makiad OYyiuO, XUTo3aH
(X3) Ba kapOokcumerwiuemwnono3a (KML) HuHr mnonumep apanamimacu
XycoOJaHau Ba y Y3UHUHT JOPUIarud Xamjaa parOaTiaHTUPYBUM caMapacu OuiaH
KUIUJIOK XY>KaJWMK aMaJuE€TUIa KEHT KYJUITAaHUIIMOK/IA.

JlekuH VY3XxuTaH Ba XWUTO3aHHUHT TYpju TOJHMMEP XOcCujanapu OusiaH
YPYFJIApHU 3KUIJIaH OJJIMH Kallcyiajall Ba FY3aHUHI YCHUIIM Ba PUBOKJIAHUIIH,
IIYHUHTACK, YCUMJIMKJA KedaJuraH (QU3HOJOTHK KapacHiapra TabCUPUHU
aHUKJIAI OVinYa WIMHA-TaIKHKOTIIap eTapinda oJaud OopuiMaras.

JAuccepraumsi MaB3yCHHUHI JUCCepTalUs OakapwiaéTraH WIMHK-
TAAKUKOT MYACCACACMHUHI WIMHI-TAAKUKOT MIUIAPH OMJIaH OOFJIMKJIMIH.
HMucceprauust Ttaakukotn Ilaxrta cenekuuscy, YpyFUWIWTH Ba ETUIITHPHII
arpOTEXHOJIOTUSJIApDU  WIMUU-TAAKUKOT WHCTUTYTH WIMUW-TAIKUKOT HIUIApU
pexacuHuHTr A-8-039 «F¥y3a, Oyrmoit Ba ca03aBOT IKUHJIAPUHUHT YPYFIApUHU
Karcyjanaml y4yyH TeXHUK MapTiapHu uiMuid unuiad yukuin (2006-2008 iiii. );
KXA 9-095 «Kunuiok Xy>Kaluk SKUHJIAPH YPYFIAPUHUHT KacaJUIaHTaHJIMTHHU
aHMKJIAI ycITyOMETUHN XallKapo Tajabiapra Moc paBuiga unuiad yukuin (2008-
2010 it ); KXU-2-22 «Pecny0Onukaia Fy3aHUHT KarniCyJlajlaHTaH yPYFIUTHHH KOPUA
ATHII MaKcaJuja arpoTeXHUK TanadaapHu unwiad yukumn (2011-2012 it ); KXP-5-
026 «F'y3a ycumumrum Ba YpYFIAPUHUHI HAHONOJMMED TH3UMIIAD TabCUPHUIA
PHUBOKIIAHUI (PU3HONOTUACUHUHT KOHYHUSTHHU aHukiann (2012-2016 iit.); KXA-
9-047 «Fy3aHuHr ypYFIUK YWTHTAHHU Karcylanamiga sHTCH OWOMOoNMMepIapHU
KyJutanrHu unniad yukuin (2015-2017 iif.) maB3ynapuaard aMmajinii, ”HHOBAIIMOH
Ba pyHJAaMEHTal UIMUN-TAIKUKOT JOMMXallapu Joupacuaa Oaxapuiras.

TagKUKOTHHUHI MAaKCaAM YUTUTra SKUIIJIAH aBBaJl MaxaUIMi >KOJOTHUK
xaB(cHU3 XUTO3aH Ba YHUHT XOCHJIAIApU aCOCUATH TOJIMMEP TapKUOIu MO aanap
OwiaH WIIJIOB Oepuill Ba Karcyjlajail TEeXHOJOTHICUHU KYJIJIall OpKaJlu
VCUMJIMKHUHT  YCUIIU-PUBOXKJIAHUINM  Ba  (DU3MOJIOTUK  >KapaCHJIapuHU
KaJUUIAITHPUIL, YPYFIAPHUHT HABAOPIMK cU(DATHHM SXIIMIANI Xamja IaxTta
XOCWJIZIOPIUTUHU OIIMPHUIIAaH HOOpaT.

TaagKuKOTHUHT Basudasapu:

YUTUTra MojauMepiap OuilaH MILIOB OEpUIll OpKaIM YPYFHUHT HOKYJIAi
OMMWJLJIapra YMAaMIIMIIMTUHU aHUKJIa1l;

XUTO3aH Ba YHUHI XOCWUJalnapu Y3XuTaH, OysuiraH Y3XWUTaH, MUC
metayuiokomiiekenap (IIMK) Ba kapOokxcumerunxuto3ad (KMX) HUHT ypyF Ba
VCUMIIMKHUHT YCUIIM Ba PUBOKJIAHUIINTA TABCUPUHN aHUKJIAII;

YpYFHUHT CYB I[HUMUIIK, OVKUIIM Ba Hadac OJNMII >KapaéHJIAPUHUHT
SXIIWJTAHUILINATA YPUILIHIILL,

V3xurtaH  mpenapaTUHUHT  (epMeHTiaap  daoymurura,  XJIopopuinl
MIAKJUTAHWIINA Ba TYTUIAHUIINTA, YCUMIIMKHUHT OMomacca TYIUTaliura TabCHUPUHU
AHUK/JIAIIL,



VY3XWTaHHUHT HaBIOPJIWK Ba YPYFIUK cudaTura, WIANU3 YUPUII KaCAJTUTHUra
Ba 3apapKyHaHJalapra YMJAMIIMIINTUATA, XOCWJ MIOXJIAPUHUHT IIAKJJIAHUILINTA,
naxTa XOCWJIJOPJIUTUTa TAbCUPUHU aHUKJIAII.

TagKUKOTHUHI O0BEKTH FY3aHUHT KHILIOK XYKAJIUK SKUHJIApU JaBJaT
peecTpura KUpUTWIITAH CEJIEKUMS HABIAPUHUHI XWUTO3aH BAa YHUHT XOCHWJIAJIapy
acocujard mnojumepiiap OuiaH MIUIOB OepuiiraH TYKCU3JIAHTUPWITAH Ba TYKIU
YUTUTIAPH.

TagKUKOTHUHI TpeAMeTH TOJUMEp IMpenapaTiapuHUHT  ypyFIapHU
Karncyjanamjaa KyJulalml camMapaJopiJuruHu OaxoJail, FY3aHWHT YHTUTA Ba
VCUMIIUKHUHT YCHUIIIU-PUBOKIIAHUIIINTA TAHCUPUHU (UUTUTHUHT CYB IIMMUIIM Ba
Oykumm, aunumaiap Ba ¢epMeHTIap (aoUMrH, YCUMIUKHUHT Hadac OJIHIIH,
naxTa XOCHJIIOPIUTY Ba OOIIK.) aHUKJIAIIIaH noopar.

TagKMKOTHUHT YCYJJIApM TaIKUKOTIAp Ma3Kyp (haH coxacura TETHIILIN
aHj03a1apra Moc paBullia, yCIyOuil Ky1aHMaiapra acocaH YTKa3uIIu.

Jlana mapoutraa xmopodumn Spad-502 yckyHacuaaH (odmanaHran xoJjjia
aHUKJIAHU, TabopaTopus MIapOUTHAA 3ca Hadac OJIUII KaTAUTUTMHU aHUKJIAIIa
PlantVital yckynacugan doigananuigu. YHaETraH YUTUTIAPHUHT MOUIOPIUTUHU
Ba E€F KHUCJIOTaJapUHM aHUKIAIl pePpakTOMETPUK YCyJJa amajira OUIUPUIIIH.
[yHuHTACK, YCUMIIMKIap/a TypJid OMpUKManap, ailpuM Mojjaiap aJMalluHyBU
KapaCHIIApUHUHT skanamru Ba depmentiap daommuru  «lIpakTukym 110
OMOXUMUU pacTECHUN» OYMNYa TAIKUK KUJTUHIIH.

TagkukoTIap HATWXKACUAA OJWHTAaH MabIyMOTIApHU CTAaTUCTUK KailTa
nnutamr b.I1.JlociexoB ycnyOu Oyiimya amanra ommpunau. Jama taxpubanapu
ry3a Oyitnda KaOyy KUJIMHTaH yciryonapaa YTKa3uiIu.

TagKMKOTUHUHT MJIMMH SHTUJIMIY KyinJaarujiapaad uoopar:

UK OOp FY3aHMHT YUTUTH Ba YCUMJIMKHUHT PUBOXJIAHUIIK >KapacHiapura
Bombyx mori xuTo3aHu Ba YHUHI XOCHWJajlapyu OWJIaH KalcCyjajaHraH IMOJHUMED
TapKUOJIM MOJITAIAPHUHT TabCUPU aHUKJIAHTaH;

XUTO3aH Ba YHUHI XOCWJIAjJapu AacoCUIard npenapaTiapHU KYJUIAIIHUHT
MakOyJ1 Ba yerapaBuil MEehEPIIApU UIILIA0 YUKUIITAH;

FY3aHUHT Maxa/uluid Y3XUTaH TMOJUMEp TMpenapaTd OujiaH KarcylajJaHTaH
YUTUTUAA KEUaUraH KapacHiap acOCIIaHraH;

YCUMIIMKA KedaauraH (POTOCHHTETHK >kKapaéHiapra TypJiM TaIllKd Ba UYKH
OMUJUTAPHUHT TabCUPU aHUKJIAHTaH;

V3xuran, kapookcumeTriaxuTozad (KMX) Ba MUC XUTO3aH METAITIOKOMILJIEKCHHU
YUTUTHU KarlCyJaiaiiia KyJUTallHUHT cCaMapaiopIuri aHUKJIaHTaH.

TagKUKOTHUHT aMaJIMii HATHXKACU KyWuaaruiapjaH noopar:

YpYFIapHUHT Jlajla YHYBUAHJIUTU OIIMINM, YCUMJIMKJIAPHUHT YCHUIIKM Ba
PUBOXKJIAHUINM, TYKJIM Ba  TYKCU3  YUTHTJIAPHUHT  MaXCYJJIOPJUTHHU
TabMUHJIANAUTAaH, YKOJIOTHUK TO3a, IOKOPU camapajop MOJUMEpP YWUTUT JIOpUiarud
V3xuTaH npenapaTu sipaTUiITraH;

V3XHUTaH Npenapati — IKopu camapanop 6yi1u6, Ysbexucron Pecriy6nukacu
JlaBnar kuME€ XaWbaTH TOMOHHMJAH arpoCaHoaT MaXMyHJa KyJulall y4yH
pyuxaTaaH yTKa3WIraH.



V3craumapr Arentimuru tomonuman TSh 88.2-15:2007. Texmuk mapTiap
«KarmncynanaHnran ypyfJivK YUTUT» TACAUKIAHTaH;

«Kancynananran ypyr» ra MGU 15435 pakamiiu caBio O€JITMCH OJTMHTaH.

V3xuraH OWiaH KaricyjallaHTaH TYKCHU3JIAHTUPWITAH YPYFIMK YUTHUTIApPHUA
akui Maiionu 2015 vunna pecnyoivka 6Vitnda 55,0 MUHT reKTapHU TalTKUJI 3TraH.

TagKUKOT HATHKAJAPUHMHT MIHOHYWIWJINTY U3JIAHUIUIAPDHUHT 3aMOHABUI
yciiy0 Ba BocuTanapjaH ¢oiiaianral Xoiaa YTKa3wiIrauiaur, yciayou suxaTaan
TYFPIWIMTH Ba Xap HWIM Maxcyc ampoOaiusi XaibaTh TOMOHHUIAH MXOOUM
0axoJlaHTaHU, OJIMHTaH MabIyMOTJIAPHU KalTa WIUIANIAa CTATUCTUKAHUHT TYpIU
ycnyOnapunan  (odgaNaHWITaHINTd  Ba OJMHTaH Ha3apuil HaTHKaJapHUHT
TaxXpuba MabIyMOTJIapura MOC KEJIWIIM, XyJd0oca Ba KOHYHUSATIAQPHHHT
ACOCJIaHTaHJIMITM  XaMmJa  HATWKaJapHUHI  TAKKOCJIAHTAHJIWIW,  OJIMHIaH
HATWKAJTAPHUHT aMaJAETTa >KOPUM STWITAHIIWTH, TAaJKUKOT HaTHKaJapUHHHT
XaJKapo Ba Maxauiui TaxpuOanap OuiaH TaKKOCIAHTaHH, OJIMHTaH KOHYHUSIT Ba
XYJIOCAJIAPHUHT JKOPHUI KUJIMHTAHIUTH OUlaH UCOOTIIaHTaH.

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMajimil axaMMATH. TaJIKAKOT
HaTWKATAPUHUHT WJIMUANA aXaMHsITH SKOJOTHUK xaBdcuz Oyiran Ouonoruk ¢aoi
MOJIMMEPJIAP - XWTO3aH Ba YHUHI XOCWIAJApW acOCHa YpYFJIapra KarcyJiajall
TEXHOJIOTUACU OWJIaH WIUIOB OEPUIIHMHT caMapaloOpiIiry, Ha3apuil Xuco0-Kurooiap
HATIDKACH, TOJIMMEP IUIEHKAaHUHT CyB OWiaH TYWHMHUIN Japakacd Ba CYBHUHT
YUTUTIa IOTWINII T€3JIUTH YHUO YMKUIIradya OyiraH JaBpjaa Taxpuda HaTvKajgapura
TYJUK MOC KEJMILIM, SpaTWiIraH MOJIeb CYBHUHI YpyFla XapakaTJIaHUII
KOHYHUSITJIAPUHU, TOJUMEp IMpernaparjapHUHT Fy3a YUTUTUHUHT CYB IIMMMII Ba
OYKUIIMTra, IIYHUHIIEK WIAW3 YCUIINTa TAbCUPUHU TaBCU(IIalIN Ba KallCyJalaHTaH
ypy¥iapra CyB KUPHUILIWHU [MOJIUMED IMJIEHKA OOMIKAapHUIINUIaH HOOparT.

TanKMKOT HATMKATAPUHUHT aMaJIuil aXaMUSATH Fy3a YUTUTUHU SKUIITa Tali€pIiai
Hexjapura  Kamncyniajail — TeXHOJOTWSICHHUHT — JKOpUM  KWIMHHUIIM,  depMmep
XYXKaIMKIapyuaa SKUII yYyH KarcCylajaHraH TYKCH3JIAHTHUPWITaH Fy3a YUTUTIIApH
KYJUTAHWIWIIH, XUTO3aH Ba YHUHT MOJIMMEP Mpenapar makiy Oynran Y3xuraH Ounan
KarCyJlajaHraH ypyFiaapJaH eTUINTUPWITaH YCUMIIMKJIAPHUHT Kycakjiapu OupMyHYa
9pTa OUWJIMINKA Ba CUGATIM TaxTa XOM-alECH OJMHUINM, TOJAHUHT TEXHOJIOTHK
KypcaTKUWwiapd CakJaHUO KOJWHMIIM, YUTUTIAPHUHT Jajla YHYBUAHIIUTU FOKOPH
oYM, YCUMIIMKIIQPHUHT T€3 YCHUIIM Ba PUBOXKJIAHUIIM, aHjo3ara Hucbartan 2,0-4,0
1/Ta KylrMya naxra XOCHIIOpIUIUra SpUIliiraHiIad noopar.

TagKUKOT HATHKATAPUHUHT KOPUH KUJIUHUILH.

«YVpyFIapHH  Kamcynanam  yCyldW» HWILUIAHMACH YYyH  Y30EKHCTOH
PecniyOonukacu MHTennekryan MyJiaK areHTJIMTUHUHT UXTUPOTra MaTeHTH OJIMHIaH
(NoIAP 03956);

«/lactnabku skum marepuanuaa axparul® onum OViimya MeE30HJIM TapTUO
KYpCAaTKMUMHU Oenrmiaml OwiaH OKOpU cU(ATIU yPYFIMKHU aHUKJIAII YCYIIN»
WIUIAHMACH  YdyH  Y306eknmcToH — PecnyGnmkacu — MHTeNneKTyan — MyJik
areHTJIMTUHUHT UXTHpora nateHTu oiauHraH (NelAP 04697);

«Kunuiok Xy>Kaauru SKUHIApH ypyFJIapura SKUIIIAH OJJIWH WIUIOB OepuIl
VayH KOMIIO3MIHS Ba YHH ONMII YCYIM» HIUIAHMACH Y4yH Y30EKHCTOH
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PecniyOmukacu MHTENNnEKTyan MyiK areHTIUTHHUHT WXTHUPOTa MAaTeHTU OJIMHTAH
(NoIAP 20130 271);

Maxainmii XoM-aIi€ MaxcyJIOTJIapuAaH Ta€pianrad Y3xuTaH npenaparu, 2014-
2016 iwutapna Tanép MaxcysoTiap, OyTJOBUM KUCMIIAD Ba MaTepUaJUIapHU
Maxauminammupuin - Jlactypura kuputwirad. 20102015 dwwapna  Y3xutan
npenapard OWjiaH WIUIOB OepwiraH TYKCH3JIAHTUPUIMO KarCylajlaHraH YpYFIUK
YUTHTH TAREPIAll XAKMH «Y31aXTacaHoaT» ACCOIMALNSCH 3aBOUIAPHAA 6,5 MMHT
TOHHAra TeHr O6ynuo, ymoly ypyFiaMK YATUTIIApU PECIYONMKAHUHT Oapya BUJIOSTIAPH
naxTauivk gepmep xyxamukiaapuga 190 MUHT rekTap MaifjoHTa >KOpUil 3THITaH
(Kummmok, Ba  cyB  xykamuru  BasupiauruHuHr 06.06.2016 . Ne02/20-773-con
MabJIyMOTHOMacH). byHaa ypyFiuK YuruT Y3XuTaH mpenapatu OuiaH KarcyaaaaHuo
skmranaa rekrapujaad 2,0-4,0 neHTHep KymmMya rnaxra XOCHI OJMHIaH, TOJaHUHT
TEXHOJIOTHK CU(aT KYpcaTKUWIapy SIXIIMJIAHTaH Ba MKTUCOAMN camapa TeKTapura
100-150 MuHT CYMHM TaIIKWII ATTaH.

TagKuKOT HATHKAJIAPUHUHT anpodauuscu. TaJKUKOT HATWKAJIApU Xap Wuin
V3KXUMUM  ToMOHHIaH anpoOalusiiaH YTKa3WiIraH Ba WKOOMM OaxoJaHraH,
XUCOOOTIap MHCTUTYTHUHT WIMHHN Ba YCIIyOWl KeHralnlapuia MyxXxokama KUJIMHTaH.
WNnmvuit Hatokanap «FYy3aHuHr 1yHEBUN XWIMa-XULUTUTH TeHOPOHIU-PYHIaMEHTAal Ba
amamuii TankukoTiap acocw» (Tomkent, 2010), «Hayka o monmmmepax»: BKIalI B
WHHOBAIIMOHHOE pa3BuThe 3koHOMUKW» (Tomkent, 2011), «0Kaxon anpozanapura moc
ry3a Ba Oenma HaBimapuHu spatvil uctukOoymapu» (Tomkent, 2011), «Kuuwiok
XYKAIMTUIA SHTA  TEKaMKOP — arpOTEXHOJIOTHSUIAPHU — SIPaTUILl  MCTUKOOJLIapy»
(Tomkent, 2011), «KuIUIOK XyX)aJIUrMHU MOJEpHU3ALMSIIALAA YCUMITMKIAPHU
XUMOSI KWJIMIIHUHT X0JIaTh Ba UCTUKOOJLIapH. V3P MYCTaKWUTMTUHUHT 20 WAJUIATH Ba
S’/CI/IMJII/IKJIapHI/I XUMOSI KWJIUII WIMHA-TAAKUKOT WHCTUTYTHHUHT 100 #wimumrura
Oarnnuianran» (TomkeHt, 2012), «ArpocaHoar Maxmyacu Y4yH SKOJIOTHK XaB(cu3
nosmMepiapy, «TyNmpoK yHYMIOPJIMIMHHA OLIMPHIL, Fy3a Ba Fy3a MaXMyHWIaru
SKUHJIAPHU TapBapulUialga MaHOaa TEKOBUM arpoTEXHOJOTHSIIAPHU aMaliuETra
xopuid dtuiHUHT axamusitiy (Tomkent, 2012), «Cenekuust Ba ypyFUWiIMK Oyiinda
WIMHAA TaJIKUKOTIAPHU TAIIKWII STUIIHUHT MyxXuM iyHammnuiapu» (Tomkent, 2013),
«XXI acp-untemnekryan apnojn acpu» (Tomkent, 2013), «AkTyaiabHbIE MPOOIEMBI
Hayku o monmumepax» (Tamkent, 2013), «Fy3a Ba ¥y3a MaKMyuaard SKUHJIAPHU
MapBapuyIIlIall arpoTeXHOJIOTUsIapuHnd TakoMuwmiamTupuin (Tomkent, 2013), 2nd
International conference on Arid lands studies innovations for sustainability and food
security in arid and semiarid lands» (Camapkana, 2014), «Tabumii Ba CHHTETHK
MOJIMMEpPJIap  acoCHJa HAHOIMOJUMEpNIap TU3UMHHUHI CHHTE3H, XOCCAaCH Ba
nnuatwmmy  (Tamkent, 2014), «Kuluiok Xy»KaIWry SKUHJIAPU CEJICKIUSACH Ba
YPYFUWINTH COXACHHUHT XO3UPTH X0JIaTH Ba PUBOXKIIAHUII UCTUKOOJUIapH (TOIIKeHT,
2015), «Tabmum Ba (an - Gapkapop puBOkJIaHUIT MaH(aaTiapu iymunay (TolIKeHT,
2016), «CoBpeMEHHOE 3KOJOIMYECKOE COCTOSIHUE NPUPOJHOW Cpellbl M Hay4dHO-
MPAKTUYECKUE ACHEKThl PAlMOHAIBHOIO MPUPOAONOIb30BaHUsA» (AcTtpaxanb, 2016)
KaOW amKyMaHJIap/ia Mabpy3a KAJIUHTaH.

TagKuKOT HATHXKAJAPUHUHI JBJOH KWIMHMIIM. /Jluccepranusi MaB3ycu
6yiinua xamu 44 Ta WIMMIT I YOI STHITAH, IIyNapiaH Y36ekucTon Peciy6imkacy

Onuii arrectanvss KOMHUCCHUSCUHUHI JOKTOPJIMK JUCCEpTAlAsIapyd acCOCHM WIMHNA
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HAaTW)KAJIAPUHU YOI JTHILI TAaBCUS OTWIraH WiMHA Hampmapga 11 Tta makona,
AKyMmilaad, 9 Tacu pecityOika Ba 2 TaCH XOPIXKUM JKypHaJUIap/ia Halp STUiraH, 3 1a
MaTeHT MaBXKYy/I.

JluccepTansIHUHT XaKMHU Ba TY3WJMIIM. Jdccepranus TapKuOu KUpUI,
Ooemra 600, Xynoca, doHmanaHuiIraH aaabuéTinap pyixaTd Ba WIoBajapiaH
noopart. JluccepTaussHUHT XakMU 192 GETHM TallIKWII 3TraH.

JIUCCEPTAIIMSIHUHT ACOCHUM MA3MYHH

Kupum xucmuna yTKaswirad TaAKUKOTIAPHUHT T0I3apOJIUTH Ba 3apypHUATH
acocllaHTaH, TaAKMKOTHUHI MaKcaJu Ba Bazu(anapu xamaa 0ObEeKT Ba IpeaMeTiapu
TaBcH(IAaHTaH, YHHHT Y30eKHCTOH Pecry6imkach ¢aH Ba TEXHOJOTHSIIAP
TapaKKUETUHUHT  YCTYBOp  MyHanmMuuiapura MyBOQUKIUTH  KypcaTHITaH,
TaIKUKOTHUHT WJIMHAW SHTWIMTH Ba aMaldil HaTWXalapu, HaTWXKaJTapHU
aManuéTra >KOpUH KWIHIN, HAMIp STWITAH WIUIAp Ba JUCCEPTAIMS TY3UIIUIIH
Oyiinya MabIyMOTJIap KEITUPUIITAH.

HuccepranustHUHT « KHIIOK XY:KaJIUK MaxCyJd0TJAPUHA IKUIIIAH OJIIMH
NoJIncaxapuaiap (XMTHH Ba XMTO3aH) OWJIAH KAINCYJIAJIAIl, HHKPYCTANUSAJIALL
Ba JIpakeJialll TEXHOJIOTHSICH aCOCHAa YPYFJapra MuuioB 0epud, yJapHUHT
YPYF cu(daTUra TabCHPUHHU AHUKJIAND 710 HOMJIAHTaH OMPUHYM 000MIa KEHT
Ouonoruk ¢aos moiuMep TabuaTtura sra Oyiran OMOJOTUK (aosi MOAJATAPHU
(b®M) spatum Oopacujard MaB3y Ba MYaMMOHUHI YPraHWITAHJIUK Jdapa)kacu
OyiiMya XOpWXKHMM Ba MaxauIMd TaAKUKOTIAp Taxjwil KuiuHrad. bOM map
VCUMJIMKJIAPHUHT ~ KacaJUTMKJIApUra, CTpecCc OMWUIap — T[acT Xapoparra,
KYPFOKUMJIMKKA Ba X.K. OApIONIIMINTAHA OIIMPATH, YCUMIIMKIAPHUHT BETCTATHB
YCHUIIM Ba pepoAyKTHB GYHKIIUSIIAPUHN parOaTIIaHTHPAIH.

Anabuérnap mapxuaa TypJid MOJIUMEPIaApHUHT caMapaiopJIury Ba yJAapHUHT
KHUIIIOK ~ XY)KaUTHAA KYJUIAHWIUIIH, TTOJUMEPIAPHUHT KUIUIOK XY KaJIUK
SKUHJIADUHUHT  ypYFJIApUHU  MHKPYCTAlMSUIAI,  JIpaKenall,  KarcyJaial
TEXHOJIOTHsUIapy OWJaH »HKUIIJAH OJAWHTU WIUIOB OEpUIIard axamusTH,
YPYFHUHT SKUHOOIUIMK cudarura TabCUPH, IIYHUHTAEK, Tal€p MaxCYJIOTHHUHT
XOCWJIZIOPIUTH Ba CU(ATUHU ONIUPHUIIIA HAHOTEXHOJOTUsIapaan (oiinagaHuira
JIOUP TaXJIWJUIAp KeJITUPHUIITAH.

Anabuii MaHOaJapHM IApXJaml acocuja JUCCepTalds TaJKUKOTIapu
MaB3ycu Oenrunad oONMHAM. YHTa Kypa XUTO3aHHUHT YCUMIIMK YCUIIUHU
pocTiaiu, 6akTepusiapra Kapiy (paouiuK HaMOE€H KWIWIIK OujiaH OOFJIMK X0J11a
XKAXOH KUIUIOK XYKaJUTH aMadu€Tu]a KeHT KYJUIAaHWIUIIM XaKuJa Xysocanap
KWIMHIM. by Momama MaxCyJoTHH WIUIA0 YMKAPUIN XaB(CHU3IWTHHU Ba YHHHT
cu(daTUHU OMIMPHUIITH, XOCUITHU CTUIITHPHUII XapaXKaTIapUHU KaMaHdTHPHIIIH, SKHIII
MaTepUATMHUHT CU(ATUHU OIIUPHIIH, KacaJUTMKIapra YaJuHUITHN KaMalTHPHIIN
Ba 3apapKyHaHAaJIapra YUAAMIIFJIMTUHU ONIUPHINA JUCCEPTAlUs MaB3yCHHUHT
J0JI3apOIMTUHU KYpcaTau.

Huccepranussauar « TaqaKMKOT 0140 GOPWITraH MUHTAKA ATrPOMKJIMMUHUHT
TaBcuu, MaTepuaiap Ba TAAKUKOT YCyJLJIapu» 1e0 HOMIIAHTAH HKKHHYA
600uma Taxkpubanap onubd OopwiraH >KOWHUHT TYNPOK-UKJIHM IIAPOUTIAPH,
arpoOTEXHUK TaAOWpIIap KEITUPUIITaH.
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Ymby Oymumaa Spad-502 yckyHacuman —¢oigamaHraH Xojjga  jana
HIApoOUTHAA XJOpODWIUITHM aHMKJIAIl yciayOu Oa€H KuluHTaH, Jiaboparopus
IIapouTHIa 3¢a Hadac OJMIN XKadauMruHn anukiana Plant Vital yckynacunan
dholimanaHuiaraH.

TagkukoTnap 2003-2015 #umnap ngaBomMuiaa PecnyOnuka — Oupiamyu
YPYFUMIIUTH Ba YpYFUIYHOCHUTH craHuusgcuna (xo3up Ilaxta cenekmusicu,
YPYFUMIIUTH Ba ETUIITHUPUIL arpOTEXHOJOTHUSIIAPH WIMHA-TaIKUKOT WHCTUTYTU
TapKUOUTa KUpaau) Aajia Ba JlabopaTopus IapouTiaapuaa oaud Oopuiiau.

Tankuxornapau omub® Oopumpa C-6524, Cynran, C-4727, AH-basyt-2,
byxopo-6, Hamanran-77, byxapa-102, Anmwxkan-35, Anamwxan-36, Owman
HABIAPHHUHT  UYMTHTIAPUIAH  QoiimamaHmwigd. by HaBmap  Y30EKHCTOH
pecnyOnuKacu Xyayauaa OKUII YYyH TaBCUS KWJIMHTAH KHIIIOK XYKAIHK
SKUHJIAPUHUHT [[aBNaT peecTpura KHPUTHITAH.

Kummox  XyKaJluK SKUHIAPUHUHT ypyFJapura OSKUIIAaH OJIIUH HIILIOB
Gepur yuyH Y36ekucton Muminit yHuBepeuteTn Koruaary Ilonumepiap KUMécH
Ba (pU3MKaCH WIMHI-TAIKMKOT MapKa3uHUHT «VICTUKOOJIIN MOTUMEpIIap CUHTE3M
(UIIC) nabopatopusicujila CHUHTE3 KWIMHTAH XUTO3aH Ba YHHHI XOCHJIAJapu
acocuja oJuHTaH Ouosoruk (aon Moamanapaan GolgalaHUIAU. YPYFIUK
YUTUTIApTa TOJUMEpJIap Ba YJIAPHUHT TMOJMUMEp TMpernapaT IIakuiapd OwuiiaH
HIIJIOB OCPUIIIIN.

JluccepTaurstHUHT «Tagkuk KHJIMHAETIaH OMOJIOTHK (paoa
MOJIUMEPJIAPDHUHI Fy3a YUTHUTH Ba YCUMJMIHWAA COAMP OyJjaaauraH
JKapaénjiapra tabcupu» 1e0 HOMJIAHTaH YYMHYM OOOHMJla XUTO3aH acoCHAaru
MoJIMMEpP MpenapaTIapHUHT KUILIOK XYKAJIMK SKUHJIAp/laH I0KOpU Ba KadoJatiu
XOCHWJI OJIUIIAATH TAbCUPH TaXJIUI KUJIMHTaH.

V3xuTaH TpenapaTHHA TYKCHU3JIAHTHUPWITAH Fy3a UYUTUTHra SKUIIIAH OJIUH
KarcyJiaiali TeXHOJIOTHSCH OpKaJli MIIIoB Oepurnt 6Vitnua taakukotiap 2003 iviman
OolUIaHraH. Y3XuTaH OWJIaH KarcyjajlaHraH YWTUTHUHT JabopaTtopusi Ba Jania
YHYBUAHJIMTUTA, YCUMIIMKIIADHUHT YCHUIIKM Ba PUBOXKJIAHUIIUIA TAbCUPU V3PKCXB
PecryOnvika OupnaMyun ypyFUIIUTY Ba yPYFITYHOCIUTY CTAHIIMSICH A YPTaHUIITH.

F¥3a yuruTiHM XUTO3aHHUHT TYpJM Japakaaa AcalleTUUIaHraH dpUTMaliapu Ba
Typiu  MoJekyasip maccamu KMI[ Ownman  kancynamamra Joup TaxpuOanap
V3XUTaHHUHT Mak0yJl TapKMOWHM WIUIA0 YWKWINTa HWMKOH Oepad Ba XO3UP
MpenapaTHd UIUIad YUKAPHIL V3POATIKOU (X03Wpru BaKTIa V3sMY  kommparn
[TKOUNM) HuHT TaxkprOa TEXHOJIOTUSICH LIEXH/1a Myra KYyWniraH.

HIyHUHTACK, XWTO3aH OMPUKMAJIAPUHHHT Fy3a YATHTHHHHT JabopaTopusaard
YHUO YMKHII KyBBaTW Ba YHYBUAHJIUTHIa TAbCUPHU XaM Ypranwigu. Ommb Oopuiran
TAAKUKOTIAp IIyHU KYpCaTIWKHA, KOOAJIbT HWOHIIHU (HK+C0+2) NIEKTUHHUHT
MOJIMMEPMETAITIOKOMIUIEKCTIapY  YpraHWTaH KOHIEHTpaIsuiap/ia YHUO YHMKHUII
KyBBaTH Ba YHYBYAHJIUKKA, ITyHUHTJCK YHUO YMKHIN JTUHAMHUKACUTA FXKOOUI TabCUP
Kypcaraau Ba Oy Fy3a YCUMIMTUHUHT 3pTa YCUO, PUBOKIIAHUIIMHN TabMUHIaHaU. By
Taxxkprba o0bekTu cudarnaa C-6524 HABUHUHT YUTUTIAPY OJIMHIM Ba yjapra SKHUII
onmunan X3+Co* a nexrun SpUTMANIApH OMJIaH MIILJIOB OCPHIIIH.
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Kobanepiim IIMK xuTO3aH mnpenapaTiapuHUHT TYpJAH KOHIEHTPaLUsIIN
SPUTMAIIAPUHUHT YHYBUAHJIMKKA TAbCUPUHU YPraHMII HATHKAJIApu YHUO YMKHUII
KyBBaTH YHYBYAHJIMK aHj03ara HucobaTtan 7-15% ra ommumumHu KypcaTiy.

TaakukoTnapna OHOIOTUK (Gaosl TMOJUMEPIAPHUHT YPYFIMK YHTUTAA Ba
YCUMIIMKIAa Ke4aJuraH jkapa€Hiapra Tabcupu xam ypranwiau. Kamcynamanraxn
YUTUTIAPHUHT YHYBUAHJIUTHUTA CYB IOTUIIU Ba OYKUIIIMHUHT TabCUPU aHUKJIAH[IH,
CUHEpreTHKa HyKTaW Ha3apHJiaH KHUILIOK XVKaJIUK SKUHJIAPUHUHT YpYFJIApUHU
KarcyJasail TEXHOJIOTHICH UIIUTA0 YUKHIIIH.
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1-pacm.CyJTOH HABUHMHT TYKCHU3JIAHTHUPWITAH YUTUTUTA CYBHUHT
IMMHAJIMII KHHETUKACH

Fy3a C-6524 HaBUHUHT TyKJIaHTaH Ba UILJIOB O€pUJITaH YUTUTIAPUHUHT CYB
OunaH TYWUHUIN XKapa€HUHY TaJKUK KUAJUII YIyH Y4 XWJI BapUaHTAa Taxxpudanap
VTkazunau: Hazopat; [anOpon; Y3xuran. TyKcuUzmaHTHUpWITaH 4YUTHTIApAA dca
Oem xwm1 BapuaHTaa: Hazopat; anopon; KMLI; xuto3an; Y3xuran. lllynunraexk,
tagkukotrnap ydyH CynTtoH Ba byxopo-6 HaBlIapuHUHT HWILIIOB OepuiraHn
TYKCU3JIAaHTUPUJITAH YUTUTIapuIadH XaMm doigananuiaan Ba 6 Xuja BapuaHTIA
yprauwnau: Hazopar; [I-4; VY3xuTaH; XWTO3aH; XWTO3aH+TMHC HOHH,
kapOokcumetunxutozad (Han6pon Ba [1-4 nopunaruunapu 3TasioH cudaruma
KYJUTAaHUJIAM).

bapua BapuaHTiapjaa TyKJaHTaH Fy3a YATUTIApU OUPUHYM COAT JIaBOMHU[A
YPYFHUHT KYpPYK Ba3HHMra HHUCOATaH SHT KYN CYBHM IIMMHUO OJIIU, CYHTpa dca
IIMMWITAH CYB MHUKAOpU MEBEp Aapaxkacura kenau. C-6524 Fy3a HaBUHHMHT
TYKCU3JIAHTUPWJITAH yPYFJIapu TOMOHHUIAH CYB IOTUIYBYAHIIUTH JACTIA0KUA TYPT
coar nuuaa Hazopar Ba [lanbpon xamma KMI] xymnanunran BapuaHTiapaa SHT
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IoKopu Oynau. ByTyH Ky3aTyB naBpu MoOalHWAA CYBHHUHT SHT KYN IOTHIJIMII
Japa)kacll Y3XWTaH Ba XWTO3aH OWJIaH UIUIOB Oepuirania Coaup Oyiau.

CynroHn Ba byxopo 6 HaBIapHMHHUHI TYKCU3JAHTUPWITaH YUTUTIAPUHHUHT CYB
MIUMUIIA JacTiaa0Ku TYpPT coaT uMumja HazopaT Ba [1-4 Ownan unuioB Oepuiiran
BapuaHT/Iapja comup Oynau. ByTyH Ky3aTyB JaBpu MoOaliHUIA SHT KYI CYB
MIMMIJIMIT 1apakacd Y3XUTaH, XWTO3aH +MHUC MOHHM Ba XMTO3aH OWJIaH WILIOB
Oepuirad BapHaHTIApAa KAl KUIHH]IH.

Fy3a yeummurun wiaausu YCUIIMHUHT Te3JallMINM OyTyH Ky3aTyB JaBpH
MoOaifHH/1a Y3XWUTaH Ba XWTO3aH KYJUIAHWITaH BapuaHTIapAa Ky3aTuiagu (2-
pacm).
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2-pacm. Fyzanunr C-6524 HaBUHHUHT TYKCH3JIAHTHPWITaH (2) Ba TYKJIH
YUTUTJIAPUTa TYPJIH Npenapatiap OWJIaH HILI0B OePUITHUHT WIH3
VCHILNIa TAbCUPH

[ynpaii kO, Takaud STUITAaH MOJEIHU KYyJUlaraH XoJjja ypyFlaa CyB
TPAHCIIOPTUHUHT  KOHYHHUATIApW  TaBCU(IaHAM, JOpPWUJIArHYWIApHUHT  Fy3a
YUTUTUHUHT CYyB IIMMHUIIMA Ba OVKWUIIWTra, NIYHUHTACK WIAU3HUHT TOJUMEP
npenapariap TabCUpHa YCUILINTA TAbCUPU TATKUK KUIUHIU.

XWTO3aH acocujaryd mpenapariap oOJaTAa YCUMIMKIAp YWIAMIWIUTUHUHT
WHAYKTOpiapu, 1e0, TaBcudimaHagy Ba yiaap YCUMIIMKIAPHUHT TYPIU XHUMOS
peakuysuiapuHd - umra  tymmpagd.  [lepokcunazanap  QaosmMruHA - YpraHuil
HaTIKaJIapu KYpCcaTUINYa, YHUHT (AoJUTUTH CTPECC XoJaTiapaa Ce3uIapiiv apaxasia
Y3rapajiu, IyHUHTIEK, YATUTIIap YHUIIIMHUHT JacTiaa0Ku OOCKUYIApHIa OIIa Iy,

Acocan, nepokcuaasa (paoJUIUrd ypyfiaapu XUTO3aH Ba YHUHT OMpUKMaiapu
OwiaH uNUIOB OepuiraH HUXOJJIapAa OIIaau. Y3XWTaH KYJUIaHWJTaH BapUaHTa
YUTUTHUHT YHYBUAHJIMUK Ba YHMO 4YHKHUII KyBBaTH KypcaTKU4lapu Ha3opar
napaxacuaa KoJau, OUpok, mepokcuaazaiap (aoumru 6 KyHIuK Ba 12 KyHJIHMK
HUXOJIJIap/la Ha3opaT BapuaHTra Hucbaran 1,4 mapra optux 6ynmu. 2% KMX Ba
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[MIK-MK-X3 6unan unuioB OepuiraH HaMyHajJap/Aa YUTUT YHYBUAHJIUTU Ba YHUO
YUKHUII KyBBaTH Ha3opatr BapuaHtra HucOaran 1,04 mapra omau. 2% KMX Ounan
UIIUIOB Oepuiiran 6 KyHJIuK Ba 12 KyHJIMK HUXOJIapaa (gaoyimuk Moc pasuiiaa 1,2
Ba 1,3 mapra omrammmru Kaa kwmmaad. [TK-MK-X3 Ounan unuioB Oepuiiran
BapuaHTAa 3ca 6 Ba 12 KyHJMK HUXOJUIapja Mepokcuaazaigap (Gaojuluri, Moc
paBumiga, 1,3 Ba 1,6 mapra oniu.

Mynnait kKuaub, XMTO3aH acocUJary MnojMMepiap Ba YJIapHUHT OMpHUKMaliapy
(Y3xuran, kapbokcumeTriaxuTosaH, [TK-MK-X3, MeKTHHHUHT METaTIOKOMILICKCH)
OwiaH KarcyJjajaml Fy3a YATUTUHUHT YHYBYAHJINTA Ba YHHO YWKHII KyBBaTHTa
WKOOUI TabcHp KypcaTaau Ba MEpokcujaza GpepMeHTIapu (PaoUIMTHHU Ha30pat
BapuaHTUra Hucobaras yprada 1,3 maprara ommupaiu.

VCHUMIMK OHTOTeHE3 JaBpHia OMp-OMpHIAH KeCKUH (apKIaHyBYM HMKKUTA
6ocknunu ytagu. ['ereporpod OOCKHMY — ypyF YHHO YMKUIIMHUHT SHT JACTIA0KU
KyHJIapUHHU V3 WYUra oJiaid Ba aBTOTPOd OOCKUY - HHUXOIHUHT (DOTOCHUHTE3
KWINIITa YTUIIA Ba WIAU3 TU3UMH OpPKaIW TallKapHIaH O03yKa MOAJAIApHU
V3nmamTupa Oonutamu OwiaH kedaau. byHpgalt mapouwTna ypyraara 3axmpa
MoJanap aJloXuaa axamusTra ara.

bu3 ry3a Huxomu YcubO Oopumm OwiaH numnaza (aoJUTUTH Y3rapUIIuHU
Vprauauk. AHUKJIAHUIINYA, YPYFHUHT OVKUIIU conup OYnaérraH nacTiaOKu UKKU
KYH JIABOMU/IA, IuTas3a Gaonnury HucOaTaH ceKuH y3rapaau. Brnap napyananuim
YPYF CYB IIMMUIIN OONUIAHUIIIMHUHT UKKUHYM Ba YYMHYU KYHJIADUHUHT YpTacujia
Oomutanu0, Oy HOPJIOH JIMIa3a MUKJIOPUHUHT MaKCUMAJl lapa)kajia OUIUII JaBpura
TYFPH KEJaIu.

CyB MIMMUIIHUHT TYPTUHYU KyHUJA WIIKOPHUI JIMIa3a MAKCUMyM (PaoJLIuK
Japa)kacura SpUINaad Ba HOPJOH JHMa3a Jespiad OyTyHJald MYKoauO KeTaau.
YHUO YUKUIITHUHT €TTUHYY KYHUJIA )Kapa€H HUXO0SICUra €TajIu.

Tanakuk KWIMHAETTaH ToOJMMEpJIap OWJIaH WIUIOB Oepuiirad Fy3a YCUMIIUTH
YUTUTHIIATH €F KUCJIOTaJapUHUHT HUFWIMINN Oup xwin Oynul, ymap opacuaaru
dapk (akaTriuHa yIapHUHT MUKJIOPHA HUCOATHUA KYPUHAIH.

Er KMclOTanapyHUMHT MHUKIOpUH HUCOATHAArM ce3unapid  (apKIaHKII
HanOpon Ba VY3xWTaH mpemnapamiapd OwWwiaH HWOUIOB Oepwiran Taxpuoda
BapuaHTiapuaa Kys3atwiau. JanOpoH OwiaH WILIIOB OepuiraH BapuaHTAa Erjap
JUHOJI KUCJIOTACUHMHT OIIWIIM XUCOOWTa TYyHMHMaraH xapakrtepnaa Oyiuo,
V3xutaHn OwiaH MIUIOB O€puiraH BapUaHTAA EFIAPHUHT €F KUCIOTAJIUIMK
TapKUOM MaJIbMUTHUH KUCIOTAJTAPUHUHT OLIUIIN XUCOOUTa TYWHUHTaH.

HucceprauusiHUHT  «PUBOXKJIaHAETraH fy3a YCHMJIMIHMIAa Ba XOCHJI
cupaTura TAAKMK KWIMHAETIaH OHONpPenapaTJapHUHI TabCcHPW» 710
HOMJIAHTaH TYPTHUHYM O00MAa Fy3a UUTUTIAPUHU DKOJIOTHK xaB(cu3 OyiraH
XUTO3aH Ba YHMHI OWpUKMajapu acocuparu Ouojioruk (aon mMojganap OusaH
Karncyjanamja ¥Fy3a YUTUTHHUHT SKUHOOIJIMK Ba HaBIOPJIWK cudariapura
TabCUPH TAJIKUK KWJIMHTAH.

[TaxTta cenmekuusAcH, YPYFUWIMTM Ba ETUIITUPUII arpOTEXHOJIOTUSIIAPU
WIMUN-TAAKUKOT WHCTUTYTHHHUHT Taxpuba Manmonmapuaa 2012-2015 iwinapna
tagkukotnap ry3anuHr CynroH, C-6524 naBnapuma 5 BapuaHTaa 00 OOPWIIIH.

bynna VYs3xuran, xuto3aH, metamuiokomiuiekc X3+Cu, lanOpon mnpemapatiapu
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OuaH MIUIOB OepwiraH TYKCHU3JIAHTUPWITaH Ba HIJIOB OepuimaraH Ha3opaT
BapUaHTUAArU ypyFiapaaH QoiiaaaHuiIIu.

Jana miapouTHaa HHUXOJUIAD YHHO YMKHUII JMHAMHKACH, HUXOJUIAPHUHT
ysdanapAa TakCUMJIaHWIIM  Oyiimda Ky3aTyBiap onaub Oopwnau, jJana
YHYBUAHJIUTH, WIIU3 YUPHI, [IUpa, TPUIC OWIIaH 3apapiiaHMINM aHUKJIAH]IH,
IIYHUHTACK, (EHOJOruK Ky3aTyBiuap VYTKaswiad. OJuMHTaH MablyMOTIIap
KypcaTuilinya, TYKCU3JaHTUPWITaH, XUTO3aH Ba YHUHT OHUpUKMallapu-Y3XWTaH,
MHUC HMOHJIM XWTO3aH METAJUIOKOMIUIEKCH Ba Oomikajnap OwWiaH KarcyJalaHraH
ypyFaapJiaH OJIMHTaH YCHUMIIMKIAp Ha30paT BapuaHTUra HucOaTaH, XyIau
IITYHUHTJIEK, OOIIIKAa BapHaHTIapTra HUcOaTaH XaM, ad3amumkka sra O0yiam.

V3xutan OunaH unuioB Oepwirad CyiATOH HaBUHUHT TYKCH3JIaHTHPHIITaH
YUTUTIAPUHUHT Aana yHyBuanouru 4,1% ra, C-6524 naBu scal,4% ra roxopu
oynau, Jlanopon OuaH UNUIOB OepuiIraH BapuaHTIapAa 3ca, MOC paBuiia, 3,7%,
Ba 1,7% ra rokopu HaTwxkaiap oJuHau. CylITOH HaBUHUHT TYKCH3JIaHTHUPUIITAH
YUTUTIAPUHU Y3XUTaH Ba XUTO3aH OWIaH WINUIOB OepuiiraH BapuUaHTIA
VCUMJIMKJIAQPHUHT TIOHAJNAl JIaBpyu Hazopartra HucOartan 3 kyHra, C-6524 ryza
HaBUHUHT X3+Cu MeTaJUIOKOMIUIEKCH OWJIaH WIIIOB OepwiiraH BapuaHtuja 4
KyHTa, XUTO3aH OuJiaH MILIOB Oepuiranja 3ca 3 KyHra 3pra OOnUIaHad. Y3XuTaH
Oowian wunuioB Oepwiran CylTOH HAaBUHUHT TYKCU3JIAHTHPUITAH YHUTUTIAPU
SKWITAH MaWJIoOHIapAa YCUMIIMKIApHUHT OViM 1 HIOHb XoJiaTHlla Ha3opartra
HucOarad 2,6 cm, C-6524 HaBuHUKH - 1,7 ¢M ra OanaHa SKaHJIMTY KA KWJIMH]IN.

Keitunrn Ky3aTyB HaTIKaJapy KypcaTHUIlM4a, Y3XuUTaH OWIaH HIUIOB
Ocepuirad TYKCH3JTAHTHpWITAH 4YuruTiIap unuiatuiaraanaa, Cynron Ba C-6524
HaBJIApUAAru YCUMIUKIApHUHT OViin 1 uronb, 1 aBryct, 1 ceHTAOph caHanapuia
OolllKka BapuaHTIiapra HuUcOaTaH YCTYHJIMKKa sra Oynau. 1 ceHTsOph Xojatura
V3xutan Ounan wunuioB OepwiraH CylaTOH HAaBUHUHT TYKCU3JAHTUPHUITaAH
YUTUTIAPUIAH OJIMHTaH YCUMIIMKJIap OYiu Hazoparra HuUcOaran 6,2 cM Ta,
MetaokoMiuiekc X3+Cu Omnan unuioB Oepunranga 11,5 cM ra wokopu OYIiu.
V3xurtan Ownan unuioB Oepwiran CylTOH HAaBU YUTHTIAPUAAH YCTUPHITAH
VCUMJIMKJIAQPHUHT CHUMIIOJMAN IIOXJapu Ha3zopar BapuaHtura Hucbatan 0,5
JIOHara, MeTaJTIOKOMIUIeKC Xxuto3ad + Cu OuiaH UILIOB OepwiiraH BapuaHTAA dca
0,9 nonara xyn 6yiras.

V3xutan Owinan unuioB Oepuiran C-6524 wapunuHr Oyitn 7,0 cMm ra,
MeTaJUIOKOMILIEKC xuTo3aH + Cu OuyaH HILIOB OEpUiraH TYKCU3JIAHTUPWITaH
YUTUTIApAAaH YcTupuiaraHaa sca 6,5 cM ra Hazoparra HucOaTtaH OayiaHf
OYJNraHauTy Ky3aTWiIAW. Y3xutaH OwunaH wunuioB Oepuiaran C-6524 HaBu
YUTUTIAPUAAH YCTUPWITaH YCUMIIMKIAPHUHT CUMIIOAMANl LIOXJApH Ha3opar
BapaHTra HucOatan 1,8 moHara, mMeTauIOKOMIUIEKC XuTo3aH+Cu OWJIaH HIIIOB
Oepwiirad TYKCU3JIaHTUPUJITAH BapyuaHT/Ia 3ca 2,7 oHara Ky Oyiras.

1 HOsOpH xoyaTura 1 ra MaIOHAaH OJMHTAH JHT FOKOPH XOCHJI ¥Y3XWTaH Ba
METaJUIOKOMITIEKC XHuTo3aH+Cu OwiaH WILIIOB OepwiraH BapHaHTIApAa Kai
KWINHIMA. Y3XUTaH Ba MOJUMEPMETAUIOKOMIUICKC OW/aH WIUIOB Oepuiiran
Tykcu3nmantupuiaran  CynTOH  HAaBM — YWTUTIApUIIAH  YCTUPWUITAaH  TaxTa
XOCHJIJIOPJIMTH HazopaTra HucOaran 4,5 1/ra Ba 5,3 m/ra, C-6524 naBuzaa aca 4,2

i/ra Ba 4,0 wra rokopu Oymmu (l-xamsam). Kaiia osTuin g03MMKH, Y3XUTaH Ba
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MeTaJJIOKOMITIEKC XxuTo3aH+Cu OmiaH UOUIOB OEpHIIraH YUTHUTIIAPAAH OJMHIaH
YCUMIIMKJIAQPHUHT KYCaKJIapy XaM 3pTa ouwirad Ba Oy OupmyH4a cudariu naxra
XOM-aIIECHHU OJIMII UMKOHUHU Oepaju.

[laxTa XOM-alIECHHUHI KUMMATIM XYKalIMK Oenruigapu Ba TOJAHUHT
TEXHOJOTMK XYCYCUSTJIApUHU aHuKiam ydyH 50 Ta HaMmyHa Kycakiapu TaHial
OJIMH/AM Ba ylapAa OUTTa KycakJard MaxTaHWHT Ba3HH, BEJIbBET TaxTacHja TOJa
Y3YHJIUTH MM Jlapia Ba Tojla YUKUMHU (ousnapaa aHUKIaHaW. ToJgaHUHT
TEeXHOJOTHK KypcaTkuwiapu PecmyOmuka «Cudat» mapkazuga HIV Tusumupaa
TaJIKUK KAJTUHIN.
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1-s;xkaaBaJ

CyaTon Ba C-6524 HaBJIapUHUHT XOCWIIOPJIUTH BA MAXTAa XOM-alIECMHUHT KHUMMATJIH XYKAIUK cudatiapu 6yiinya
MabayMort (R;, 2012-2015 itnjutap yuyH ypraya MabJayMoT)

Ne Bapuanriap 15cenTsi0pb 1 oxTs10pB 1 HosAOpPB Kamu o XoM-alIEHUHT KHMMATJIH Touaa

X0JIATHIa X0JIATHIA X0JIATHIA E XysKaJauK cupataapu Y3YHJINTH,

~ ~ ~ ~ E TOJIa ourTa MM

= = = = 2 YUKHMH, Kycakaaru

= = = = < % NaXTAHUHT

= = = < = = = ® =

= = = = = = = = = Ba3HH, T

= = = = = = = = ]

© © © © e

= = = = 3

= & & 2 =

= = = =

CyaroH HaBH
1. | Ha3opar 8028 | 22,3 4356 | 12,1 | 1800 | 5,0 | 14184 | 39,4 0 34,7 6,2 33,8
2. | Hanbpon 8066 |224 4428 |12,3 | 1798 | 50 | 14292 | 39,7 | +0,3 34,5 6,2 34,0
3. | Y3XUTAH 9047 | 25,1 5256 | 14,6 | 1609 | 45| 15912 | 442 | +45 34,9 6,4 34,1
4. | Xuro3an 8748 | 24,3 4860 | 13,5 | 1656 | 4,6 | 15264 | 42,4 | +3,0 34,9 6,5 34,0
5. | MetamiokoMILIeKc 9000 | 25,0 5004 | 13,9 | 2088 | 58 | 16092 | 44,7 | +5,3 34,8 6,4 34,3
X3+Cu
3K(I)05= 0,44].[/F3,3K(I)o5:1,04%
C-6524 naBn
1. | Ha3opar 7884 | 219 4212 | 11,7 | 1908 | 5,3 | 14004 | 38,5 0 35,9 5,5 34,2
2. | Hanbpon 8100 | 22,5 4176 | 11,6 | 1836 | 51 | 14112 | 39,2 | +0,7 36,0 9,5 34,4
3. | Y3XUTAH 8856 | 24,6 4464 | 12,4 | 2052 | 5,7 | 15372 | 42,7 | +4.2 36,3 5,7 34,6
4. | Xuro3an 8532 | 23,7 4716 | 13,1 | 1476 | 4,1 | 14724 | 409 | +2/4 36,0 5,6 34,1
5. | MeTtamiokoMILIeKc 8748 | 24,3 4788 | 13,3 | 1764 | 49 | 15300 | 42,5 | +4,0 36,2 5,7 34,1
X3+Cu

IKDP:=0,57/ra,IKP=1,41%
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VYpyfnapura VYs3xutan Ownan wunuioB Oepunran C-6524 HaBHHHWHT TOJIa
YUKUMHU Ha3oparra HucoOartaH, Mmoc paswuiiaa, 0,4%, 0,2 r Ba 0,4 MM ra rKopu
oynau. anOpoH nopuiaruuu OWJIaH WIIUIOB OEpHIIraHra Toja YUKUMU HUcOaTaH
0,3% ra, outTa Kycakmard naxta BasHu 0,2 r ra, Toysia y3yHiauru 3ca 0,2 MM ra
omau. Ypyriapra MeTaUIOKOMIUIEKc/ap OujlaH MIUIOB OepuiraHja sca Toja
yuKUMU Hazopatra Hucbaran 0,3%, Outra kycakmaru mnaxTta BasHu 0,2 T ra
OILTaHJINTY Ba TOJIA Y3YHJIMTU | MM ra KaMaWTaHJIUTU KaiJl KUJTUHIH.

[Tomumep OupukManapu  KYJJIAHWITAHUJATH  TOJAHUHT  TEXHOJOTHK
XyCyCUsTAapH Mya/uTnIapHUHT OpuUTHHAI TaBcudura moc xkenaw. byHna
mukponeip Cynron HaBuna 4,43 nan 4,53 raua Ba C-6524 naBuaa 4,39 nan 4,48
raya y3rapu® Typau. OJMHraH MablyMOTJap CHUHAIAETTaH XUTO3aH aCOCHJIAru
mpenapariiap Ba  YHUHT  OUpUKMajiapu —  Y3XWTaH Ba  XUTO3aH
METaJUIOKOMITIEKCIIapy OWilaH ypyFJIapHU Karcyjajaranjga wKoOui camapa
OepUIlIMHU KYpcaT/Iu.

Cunanaérran nojauMep npemnapamiapyd OWIaH UIUIOB OepuiiraH YMruTIapJaH
CTUIITUPUIITAH YCUMIIMKIIap/a (GOTOCUHTE3HUHT XJIOPODWIIT Ba Fy3a YCUMIIUTH
OMOMACCACUHHMHT TYIUTAHUIIINTA TAhCUPUHHU YPTaHWII KU3UKHUII YHFOTIU. BbyHma
aHUKJIAHUIINYA, YUTUTIAD Y3XWUTaH OWIaH KalCyJaJlaHWUIId YCUMIMKIapa
XJIOpO(GHI TYIUIAHUIINTA IKOOMI TabCHp KypcaTamd. YCHMIMK Oapriapuia
XJIOPOPWIIT TYTUIAHUIIMHA Ba YHUHT XOCWJIOPJIMKKA TabCUPUHU YPTaHUIIIAH
TalllKapy CHUHAJIAETTaH TMOJIMMEDP MpenapaTiapyuHUHT Fy3a YCUMIMTUHUHT KYPYK
Ba3H TYIUIAIIUIa TABCUPUHU YPraHUII XaM Bazuda Ko Kyuuiau.

V CHMIIMKHUHT KypyK Ba3HH I'yJUIAIIHMHT GONUIAHMIINIA, IYJUIAII JaBPHIA Ba
SUTMH MUIIKO €TUIINIL JAaBpU/Ia aHUKJIaHIH.

OnuHran MabJIyMOTJIap CHHaNA€TTaH MOJUMEp Mpernapariapu OwiaH
YUTUTIAPHUHT KalCyJaJaHUIIM Fy3a YCUMJIMTMHUHT KypyK Ba3H TYIUlalllnra
TabCUP KypcaTUIINHU Tacaukiaau. CylToH HaBH Oyiinya YCUMIIMKIAPHUHT KYyPyK
Ba3HU 18 ceHTsAOp xoyatura, SBHM SUIMM TUIMMKAO ETWIWII  JIaBpUja
TYKCU3JIAHTUPWJITAH YHWTUTIAp/IaH OJIMHTaH YCUMIIMKJIap/a Ha3zoparra HucOaTaH
21 r, TyKIu 4uTrUTIapAaH OJIMHTaH YCUMIIMKIapaa 3ca 12 r ra omraHjaurud Kaia
KWINHIU. ByHaall KOHYHHMST YCUMIIMKIIAp KypYK Ba3HHUHHM aHUKJIAII YIyH TaHJa0
oJIMHTaH 0apya YCyB JaBpiapuia CakjIaHuO KOJIu.

TykcusznanTupwiran 4ururiapura ¥Y3xuran Owinad uniioB O6epunran C-6524
HaBU YCUMIIMKJIAPUHUHT KYpPYK Ba3HU HA30paT BapUaHTHAArH YCUMIUKIAPHUKHUIAH
15,1 r ra, Tykau uurutiap 6yinya sca 0,9 r ra OpTraHiuru Ky3aTwiau.

CynTOH HaBUHUHT TYKCU3JIAHTHUPWITAH YWTUTIApPUAAH ODKWITaH HazopaT
BapUaHTHAA YCUMJIIMKIIAp BEreTAlMSACUHUHT OXHMPTU JaBpiiapuja ypraya OuTTa
kycakaa 41 r maxTa XxoM-amécH TYIUIaHAM, TYKJIaHTaH YdruTiap oyinya sca 43,2 r
ra TeHr oynran Oyica, C-6524 HaBuaa Oy KypcaTkuuiap, MOC paBuiaa, 42,3 r Ba
48 T HY TalIKWJI KUJIIH.

OHI KyI maxTa XOCWJIM YUTUTIApH Y3XuTaH OujaH karcyiamnanran CylnToH
HaBHJla Kaij KWIMHIW Ba Oy KypcaTkud Hazoparra HucOatan 12,1 r ra opTHK
Oynau. Xwuro3aH OwiaH WILIOB OepuiraHn yurhtiap Oyindya sca Hazoparra
HUcOaTaH 8 T OpTUKYA XOCHWJI OJIMHIW. XYAJW HIyHra yxmar mabiaymotiap C-
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6524 HaBUHUHI YWTMTJIApW SKWIraH JajajapJa XaM OJIMHIM Ba Has3oparra
HUcOaTaH yCTYHJIMK, MOC paBuia, 3,8 Ba 3,0 T HM TaIIKWI KAJIIH.

[Mynnait Kuiub, ONMHraH HATWKANAp UYUTUTIApHU  Y3XWUTaH  OwuiaH
Karncyjanam YCUMIMKIAPHUHT YCHUIIM Ba PUBOXKIIAHUIIUTA WMXKOOMM Tabcup
KWIMIIMHU KypcaTnu Ba Oy maxTa XOM-allléCM MHKIOpUTa MXKOOHMM Tabcup
KypCaT/i.

Ma3skyp ulia XuTO3aH acOCHUJIard npenapaTiapHd Y3XUTaH Ba MUC WOHJIHU
XUTO3aH MOJIMMEPMETAITIOKOMITIEKCTIapy OWIaH WILIOB OepuiraH YWTHTIApAaH
CTUILITUPWITAH YCUMJIMKJIAPHUHT Hadac ONUII >KaJauluru Ba Oapriap
(boTOoCHHTETHK (HAOJUTUTUTA TabCUP KYPCATHINA MYMKHHJIMTHIAH KEIUO YHKUO
Vprauauk. TaakukoTiap CyHBHI (BWIT) 3apapjiaHraH Ba 3apapiiaHmaraH (To3a)
namanapaa sxkwirad CylToH HaBU YCUMIIMKJIAPUHHUHT Oapriapuja ojiud Oopriay.
Hamynanap 2013-2015 #inmmapaa ycyB naBpiapuHHUHT ypracuja - 14 wronga, 5
aBryctaa Ba 18 aBrycrna onuHau. Taxaui y4yH YCUMIIMK TYNIMHUHT FOKOPUCHIAH
- Ky€Ill HypH XM TyIaaurad 3-4 OYFuH opajaukiapuaara oapriapaH OJUHIH.

XWUTO3aHHUHT OWp KaTop OWPUKMATAPUHUHT Oapriapiaru XJaopoQuint
MUKJOpUTAa TabCUpPU Ba 11y OwiaH OOFIMK OViraH KHUCIOPOJHU Tanad KHJIUII
xapaHiapu ypranwiau. Taakuk KUTuHAETraH XWTO3aH Ba YHUHT OMpHUKMaIapu
OwiaHn wunUioB OepwiraH Oapuya BapHaHTIapAa To3a Jana I[apouTuaa Oapr
MJIACTUHKACUJATH KypYK MOJJIa MHKIOpPH HaszopaTra HucOaTaH IOKOpU OYiiau.
V3xutan OwnaH MNUIOB OepuiiraH YUTUTIAPJAH ETUIITUPUIITAH YCUMIUKIIAP
rypyXuja CyHbUH 3apapiiaHra jana (GoHuaa oapriapaard Kypyk Mojajia MUKIOpU
10% ra omau, To3a nanaga 3ca Oy KypcaTkud Hazoparra HucOatan 21% ra
OpPTTaHJIUTH KAl KWIMHIH.

Fy3a Gaprunaru xnopoduiiap KOHUEHTPALMACUHU YiT4araHjia, KyTUiIraHuaek,
BWIT OWJIaH 3apapilaHMaraH Jajafard YCUMIMKIAP TYpyXuJa CTATUCTUK HILIOHYIN
Jnapakaga OMpMyHUYa IOKOPH MHKIOPAArd KYPCATKUWIAPHU OJMINTa SPUIIHIIIH.
Cynbuit 3apapianrad ¢GoHIa YCTUPWITAH YCUMITMKIIapa 3¢a XJI0pOoPUILT MUKIOPH
ypraua 52.45+2.2 Mkr/cM’HH, To3a mamaga sca 59.31+3.05 mxr/cm’ (13.1%ra
IOKOpY) HM TAIIKWI KWITU. XyAAW IIyHJaW KypcaTKuujap TojJuMepiap OusiaH
UIUIOB OepuiiMaran ycumiinkiiapaa Taxmuaan 11% ra papk xunau.

3apapnanradn (oHAa YUTUTIAPH OJAUHAAH TOJMMEpiap OWiaH MIIUIaHTaH
VCUMJIMKIIAp/la YWTHTJIApura WIUIOB OepuiiMaraH Ha3opaT BapUaHTUAAru
YcuMiMKiIapra HUCOATaH FOKOPU MUKAOpAArd XJopouiul OOpiaurd Kaiin
KWIMHIWM. Macanad, MailJoH OUpAUTruaard Xjaopopusul KOHLIEHTPAUUACH XUTO3aH
OupuKMaiapu OWIaH WIUIOB OepuiraH BapuaHTIApJa WIILIOB OepuiiMaraHiiapura
HucOatan 6% nan 16% raua rokopu Oynau. Y3xuTaH Ba XejlaT OuIaH MIILIOB
OepuiraHiaH KEeMMHTM YCUMIUKIAp rypyxuaa Oy KypcaTkuujap Hazoparra
HucOaraH, Moc paBuiaa, 15% Ba 16% ra 1oKopwIiru Kanja KUIMH]IN.

Fy3a Oaprmapumaru MaxcysioT aJMamidill —TE3JUTHM Ba  KHUCIOPOATa
TanaOYaHIUKHA ViIdall HaTKalapu Ym0y KYpCaTKUYJIApHUHT BapUaHTIAP
Oyiinua erapiuua (QapKIaHWIIUHA KypcaTau. AHHUKJIAHWININAYA, 3apapiiaHraH
dboHaa mapBapUIILIaHTaH Fy3a YCUMIUKIApUAA KypuHaAUTaH (POTOCUHTE3 TE3IUTH
3aMOypyF OwmiaH 3apapiianmaraH Qonparura HucOaran 24% ra mact 3KaH. DHT

SAXITM HATHKAJIApHU Y3XWTaH Ba XeJlaT OWjIaH YWTUTIapura WOUIOB OepuiraH
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BapHaHTIapa OJUHAM (XJIOpo(dUIT KOHIEHTpauusicu Moc paBumiaa 21,8 Ba 34%
ra OIlraH).

JHana Ttaxxkpubanapujga 4uTHTIApra SKUIIAAH OJIIMH XWUTO3aH OUpUKMallapu
OwiraH wuNUIOB OepwiraHjga VcuMiaukiaap (OTOCHUHTETHK — alMapaTUHUHT
KYpcaTKUwiapy SXIIUJIAHUO OOpraHiurd aHuKJIaHau. Maijgon Oupiauruaaru
XJIOPOPHIIT KOHUEHTPALMAICH XWUTO3aH OupHKManapu OujaH MIUIOB Oepuiira
BapuaHTJIapJia MILJIOB OepuiMaraniapura Hucbaran 6% mpan 16% ragya rokopu
oynmu. Ilomumep mpemapaTiap Tabcupuaa Oapr carxd MaWgoH OUpIUTHIATH
XJIOpOGUITT MUKIOPUHUHT CTaTUCTHK WIMIOHWIM Japa)kaJa OPTHUIINA Ba KHCIOPOJ]
MaxCyJIOTJIAPUHUHT XapaKaTIaHUII TE3TUTMHUHT OIIWIIY KAl KHITUHIH.

VTKa3mwiran nana Ba 1a60paTopus TAKpHOAIApH HATHKACK/A OJIMHTAH XHTO3aH
Ba YHUHI MOJMMEp Mpenapar Wakid OYiraH Y3XUTaHHUHI Fy3a YHYBYAHJIUIH,
PUBOKJIAHUIIA Ba XOCHJIIOPIUIUIa HKOOUN TabCUPUHU KYpCaTyBYM MabIyMOTIap
pecnyOIUKaHUHT TYypJId MHHTaKajapuja KarncyJjajaHraH YUTUTIApHUHT UIIa0
YUKAPUII CHHOBUHH YTKA3UIITa UMKOH Oep/Iu.

HMucceprauustHuar  «Kancy/jajJanran ¥fy3a YUTWTJIAPUHMHT  HILIA0
YUKaApUII CHHOBW» 7c¢0 Homianran OemmHum Oob6bmma 2009-2011 iwina
Cypxongapé Bumnosituaa Ba Kopakanmoructon PecrmyOnukacuHuHUT AMynapé
TyMaHUJa YTKa3WiraH uiuiad YuKapuill CHHOBIIAPU HaTHKaJlapu 0a€H KUJIMHTaH.

byTtyn ycum gaBpu MobOaifH11a S5KUH MaiiJIOHIapy HUIOHb, UIOJIb, CEHTSOpH Ba
OKTSOpb oOWJapujaa Ky3laH Keunpwind. byHna xap Oup Ky3aTyB JaBpuja
KalCyJaJaHraH  YWTUTIapJaH  CTUIUTUPWITaH  YCUMIUKIAPHUHT  YCHIL,
PUBOXKIIAHUIL, XOCHJI 3JEMEHTIApUHU TYIUIAll Ba MMAaXTa XOCHJIJOPIUTH Oylinya
YCTYHJIUTH KalJ Kb OOpuiiIu.

ypun tymanuaa Coar AOayanum ¢epmep xyxanuruna (54.2 ra) 28 ra
MaWJIOHJIa KarcyJlaJaHraH YMrutiap, 26,2 ra MaMaoHAa 3ca TYKCU3JIAHTUPWITaH
YUTUTIApP Ha3zopar cudaTuaa OdSKWIraH. 7 WIOHAA YTKa3WiraH KypHKiIap
KalcCyJlaJlaHraH YWTUTIapAaH OJIMHTaH YCUMJIMKIIAp HA30paT BapUaHTUTa
HucOaTaH 1-2 Ta opTUKYA OHAJIATAHWHU KYpcaTau Ba yJIapHUHT OViiu 4-5 cM ra
Oammann OYmmu. 10 ceHTsOpp XoJIaTWUra CHUMIOIUNTIAP MUKIOPH Ha3opaT
BapuaHTura Hucbaran 1,1 gonara, xycaknap conu 0,9 nonara, ouwiran Kycakiap
conn 3ca 0,7 moHara Kym SKaHM KaWj KWIMHIWA. | HOSOph XOnaTuaa maxra XOoM-
AmECUHUHT  XOCWJIJIOPJIMTH  aHUKJIAHAM — Ha30parT BapHaHTHra HucOaTaH
XOCWIIOPJHK 3,5 11/Ta FOKOpH, SbHU 8,9% ra KYIIUTY aHUKJIaH !,

JIeHOB TymaHMJa KamcyJaJlaHTaH 4Yurutiap 5 ta: XO0JaukKoB MamaTtmypon,
[TapnaeB AOnypaxmoH, XonmatoB XonmaT, Kapakyn Tykcabo Ba Xamupg 0000
dbepmep xyxanukiapuaa SKWIiaU. bapua gepMep xykanukiapuja KarcyliaaaHTaH
YPYFJIApHUHT YCUMIIMKIIapy Oapya Ky3aTyB OOCKMWIapua YCUIIM Ba PUBOKIAHUIIN
Oyiinya yCTyHJIMKHU KypcaTau. 7 WIOHJa YCUMIMK Oy Hazoparra HucOataH 4-6
cM ra Oamana, moHamap coHW 1-3 Tara, 1 HOAOPH XoJNaTHAA XOCHIIJIOPJIMK
Hazopatra HucOaTaH 3,4 11/ra Ba Kycakyap coHH 1 goHara kym 6yiau.

Cypxonnmapé BujosTH Oyiinya ypraya XOCWIAOPJIMK KarcCyjlajJaHTaH
YUTUTIAP SKWIraH BapuaHTiapaa 41,1 1/ra Hu Tamkwin KWigud Ba Oy Hazopartra
HucOatan 4,3 1/ra Kyn AeMakaup. DHT I0OKOPU XOCUJIOPJIHMK Y3yH TyMaHUJArd
Qaxpugaun Cavipuanauna, Xyppam OuunaueB dhepmep Xyxanmuknapuaa 0ynuo, 34
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rexktap Maijonnan 42,7 1/ra XOCWI OJIMHIW. Y3YH TyMaHUJaru Y MHUP30K OTa Ba
Onnys Menukkymzona, Capuocué tymanugaru Illaamon IMlakup, Ymyrcabo
bepmep xyrxanukiapu 40 1/ra 1aH OPTUK XOCUIIOPJIMKKA SPUITHIIIH.

Kancynananran yuratiap sKwiran gepmep Xy>Kaaukiapuaa XOCHIIOPIUK
Hazoparra Hucbaran 1,5-4,0 nieHTHepra 10Kopu OV,

YurutinapHu KarncyJaJallHUHT XOCHIIOPIUKKA TAbCUPUHHU PECITyOIMKaHUHT
TypJii MUHTaKaJIapuaa YpraHuiil yayH AHJIUKOH BUJIOSITUA XaM Ky3aTyBJap oJiu0
Ooopuy.

TykcuznaHTUpUIran Ba  KaIlcCyJaJlaHTaH YUTUTIap/IaH HKUJITAH
MaWOHJIapAaH TalIKapy TaXpuOa Makcaaiapuaa ¥Y3XuTaH OWiIaH KarcynaJlaHraH
guruTiaapaad xam doigaranmaau. Yinap TomkeHt BuiosTuHUHT FOKopu Unpunk
TyMaHHa SKWIIH. YCHMIMK OyiM, KydyaT KaJIWMHINTH, CHMIIOAMIIAp COHH,
KYyCaKJIap COHM ypTaua Japakajia Ha3opaTaaH IOKOpU OYIIn. YPYFIHNK MaxTa XOM-
amécu 15 ceHTsa6paa Tepud oNMHIM.

Karncynananran unrut HamyHaigapu 0,9 1y/ra 10Kopu XOCWJI OEpraHjuru Kaia
keI, Hazopat HamyHanapu Oyinya sSsKkyHUH XOCUIIOPIHK 35,9 11/ra HU TalIKuil
KWITaHW XOJIJa KalCyJlaJlaHTaH YUTUTIapJaH €TUIITHUpWUITaH ycumimkinapaad 37,1
1/ra, €ku Ha3opaTra Hucbaran 1,2 11/ra IOKOpH XOCHIIZIOPJIMKKA SPUIHIIN. Xap Oup
HamyHa Oyiinya 100 TamaH Kkycakimap TepuO OJMHAM Ba Yyjapia Jaboparopus
TaxJmUIapu o0 Oopwiiau - OUTTa Kycakjard MMaxTaHWHT Ba3HU, TOJIA YUKUMH,
TOJIAaHMHT TEXHOJIOTMK XYCycHUsTIapu aHukiaaHau. Hazopar Bapuantu Ba Y3XuTaH
OwiaH WIUIOB OepwiraH YWruTIapAaH ETUIITHUPUITAH YCUMIIMKIApAAaH 8§ TalaH
HamyHa Oyiinya Ourra Kycaknaru maxtaHuHr BazHu 2009 iwmnpa 5,76 r, 2010 iiun
Xocwau Oyinua 5,78 T HM Kypcarau. Y3XuTaH OujaH WMIUIOB OepuiraHia OUTTa
KYCaKJard maxTa Ba3HA Moc paBuia 5,85 Ba 5,88 T HU TalIKWII KWW, SSEHA OUp XA
HaTwkanap omuHau. [IlyHail XonaT Toa y3yHJIUTH Ba YUKUMHUHUA aHUKJIAraHaa Xam
Kai KuauHad. OJMHraH MablyMOTNIAp FY3aHUHT TYKCU3JIAHTUPWITAH YUTUTIAPUHU
KarcyJajail HUXOJUIAPHUHT OMpMyHYa dpTa Mai0 OYIMIIUHY, YCUMIMKHUHT SIXIITHA
PUBOKJIAHUIIIM Ba KUMMATIM XYXaIuK Oenru cudaTmiapyuHd cakiad KOJUIIMHU
TabMUHJIAIIN XaKK/a XyJI0ca KWIKIITa UMKOH Oep/Iu.

2010 innga yTKa3wiraH CHHOBJAP, OJMHTaH MabJIyMOTJIap Ba (aoJi paBUIlIa
o0 OOpWJITaH TYHIYHTHUPHUII HILIAPU KEWHHTH WWiuiapaa pecriyonmka depmep
XY KanuKiapyaa KarcyJIalaHTaH YUTUTIAPHUHT 3KWH MauJOHJIapy KEHTaWWIINUIa
om0 kenau. 2014 miga AHIUKOH BUIOATHIA KarCyJlajJaHTaH YATUTIIAPHUA IKHUII
2010 iwunra nucOaran 30 maprara optau, Kamkanapé Buinostuna 2012 iimnira
HUcOAaTaH 5 MapTa OpTaH.

Kancynananran YUTUTIIAPHU KU cappu Kopakannoructon
PecnyOnukacununr Amynapé tymanuga Ba Kamkamapé sumostuga 33,3-33,7
Kr/ra, AHnmkoH Ba Hamanran sunostiapuna 44,1-44,5 xr/raHu Talikuil KAJIIH.

Kancynananran yurutiap sKWirad MaiJoHaap/ia XOCHIIOPJIUK Xap iunu 30
1/Ta Ba yHAAH FOKOPWHH TalIKWJ KWJIAW Ba pexkanaru xocwigopiaukaan 0,2- 5,1
11/Ta OPTUKYA XOCUJT CTHIIITUPHUIIJIH.

Kopakannorucron PecnyOnukacunuHr Amynap€ tymanugaru «2mboes K.y
bepmep xyxanuru 67 ra nmaxrta maiinonuaan 41,1 m/ra, «bexkauszosa Y.» Gpepmep
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2-KaaBaJ
¥Y30ekncTon Pecnnydmkacn MUHTaKaJ apuaa Y3XUTaH OMJIaH MILJIOB Oepud
KancyJajJanran ypyriaapaan goiganannm (2010-2014 iii).

f’pTaqa
= = =§ XOCHJLIOPJIMK, 1/Ta
] = [+ E
2 = = ;“ ¢
Ne | Buiostiaap o = = £ z = =
g S = - = a =
= £E| 35 = & =
= 238 | § & = = 3 = < gt
= o < o :‘é =) = = E
o) 5 s = el s 5 s
= 5 2 = B S %
& = Q) = =9 = o
S oz =
2010 10 30,3 528,0 17054 26,0 | 32,3 | +6,3
1. Kopaxaro- 2011 24 39,6 1010,0 29795 26,0 | 295 | +3,5
FHUCTOH
Pecrrybnmkacw, 2012 23 31,9 1458,0 43594 26,2 | 29,9 | +3,7
Amynapé
TyMaHH 2013 25 34,9 1109,0 34046 26,2 | 30,7 | +4,5
2014 11 30,0 730,0 23433 26,2 | 32,1 | +5,9
Kamu 2010-14 93 33,3 4745,0 147922 26,1 | 31,2 | +5,1
2010 4 48,1 201,6 6814 30,0 | 33,8 | +3,8
2. 2011 13 44,4 579,2 17064 30,0 | 33,2 | +3,2
2012 14 45,7 608,6 20022 30,0 | 329 | +2,9
Anpmmxon
2013 68 43,8 2282,0 76218 31,3 | 32,1 | +0,8
2014 178 48,5 6134,5 196917 31,3 | 30,5 | -0,8
Kamu 2010-14 277 441 9805.9 317035 305 | 32,3 | +1,8
3 2010 1 42,0 20 682 305 | 34,1 | +3,6
2011 22 42,8 467,4 14636 300 | 314 | +14
2012 102 44,4 3428,1 103186 290 |30,1 | +1.1
Hamanran
2013 130 48,3 5150,0 151925 286 | 295 | +0,9
2014 130 45,0 3549,0 109309 296 | 31,2 | +0,6
Kamu 2010-14 385 44,5 12614,5 | 379738 293 | 31,2 | +1,3
4. 2012 31 36,0 1200 33960 28,0 | 28,3 | +0,3
Kamkamapé 2013 265 35,0 5475,7 138518 259 | 26,3 | +0,4
2014 277 30,1 6504,9 167175 253 | 25,7 | +0,4
Kamu 2012-14 573 33,7 13180,6 | 339664 256 | 258 | +0,2
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xyxamuru 34,4 1w/ra, «llepmeroB b.» depmep xyxamuru sca 106 ra maxra
Maonuaan 31,9 1/ra gaH XOCHIT OJTUINTA SPUIIIH.

Hamanran Bunosaruna 40 1m/ra gaH opTUK Xocwigopiauk Hamanran
tymanuaaru  «llapnumeB  Paxmatymno  TypcynOoi», «Axkman  AOGpop
XakuM>KOHOBUYY, «Jlemaky3ueB Mupzaaxmany, <<S”pI/IH6OI7I [TaxTakop» Ba siHa OUp
Katop QepMmep XYKaluKIapd TOMOHHUJAH OJIMHIUA. AHIWKOH BWIOSTUHUHT
[MaxTaoban tymanuna «Fymomxonup» depmep xyxamuruga 35,6 w/ra, ONTHHKY I
Tymanujaru «MexHat uioH4 poxat» pepmep xyxkanuruna 37,2 /ra, «Kamondbek
Hypnonacu» dhepmep xyxamuruaa 36,5 1/ra JaH XOCHIIOPIUKKA SPUTITHATIIH.

T'y3a yurnTtnapvHm KancyJajJallHUHT KYJUIAHWJIWIIN — MaXaJUIMH DKOJIOTHK
xaBcu3 OynraH, YCUII Ba PUBOXKIAHWINHUA pPaFrOATIIAHTUPYBYHM JOpHIIArAd
V3xutangan  (OWJANAHUIIHUHT  MaMJIAKaTHUHT  KUIUJIOK XY KaJIUTWAard
(maxTavyrJIMKIard) ICTUKOOIMAaH TYBOXJIMK Oepaiu.

OKHUIIJa KancyJlallaHTaH YUTUTIAP KYJUIAHWIHUIIA XOCUIIOPJIUKHU 1,5 nmaH
5,0 wra rada ommupuim UMKOHMHU Oepau. Kysatys #wmmapuga 190,0 munr
reKTapJlaH OpPTUK MaWJIOHJa KallCyJaJlaHTaH YUTUTIAP SKWIAH, XOCHIIOPJIUK
xatto 2,0 m/ra ra ommpuim Xam kymmmda 36000 ToHHA MaxTa XOM-amécH
OJIMHUIIIMHU TabMHUHIaMAu. 1 ToHHa maxta xoM-amécu 700000 cym Oynranuma
Kymmmya gapomas 25,0 MiIpa.CYMHU TAIIKWAJ KUJIaIu.

XVYJIOCAJIAP

1. Dxonoruk xaBdcusz O6ynran OMOJIOTUK Paosl TAOUUN MOJUMEpP XUTO3aH Ba
VHUHT  OMpHUKManapd  acocHJard  MOJUMEp  KOMIUIEKCIAp  Fy3aHUHT
TYKCHU3JIAHTUPWJITAH Ba TYKJIM UYWTUTIAPUHU OKUIIJAH OJAWH KarcyJajaiiia
kymutanuiau. Kancynanam texHonorusicu Ounad Y3xurtaH Ba OOIIKa mpenapatiiap
YUTUTHUHT YHUO 9ukuin KyBBatura (2-4%), ynyBuaniaurura (5-8%) Ba
IIYHUHTJEK  JKUHOOIIMK  cudariapura, HUXOJJIAp  [IAKUIAHWIIKA  Ba
PUBOKJIAHUILIATA, SPTAHTU Ba aHUK SKHIITa M>KOOUM TabCUPHU OOPJUTU KypcaTud
oeprIn.

2 Tlommmep mopunarny Ysxura 3apapcus 6ymu6 (Y3P CCB CIKIIUTH
TaBCHSICH), DJKOTHU3UMHU HMQIOCTAHTUPMACIIUIY, TYOPOKAA Te€3 UYUPHUIIH,
TYKCU3JIAaHTHPWITaH Ba TYKJIM YHTHTIIAPHUHT YHYBUaHJIMTUHU (2-8%) ommpuiy,
YCUMJIMKIIAp YCHUIM Ba PHUBOXIAHWIIUHK, Xocuimopiuruau (2,5-4,0 1yra)
SXIITWIANINA aHUKJIAHTH.

3. [lonumepmnap OunaH Karcysanam YUruTHUHT cyB mumummra (1,07-1,18 r),
TYWHHUII Japakacura, YHUIIWrada OyiaradH maBpia cyBHUHT mumuuin (0,247-
1,196 r) Te3nurura Tabcupu Taxpuba Wynu Ounan TacaukiaaHau. CyBHUHT HT Ky
MMWIKIINA Ba WIAU3HUHT Yeuin xanamwmrd (3,1-3,3 cMm) yurutiapHu Y3xuTaH
OuaH UNUIoB Oepuiranaa Ky3aTHIIH.

4. XuTO3aH Ba YHHHT TIOJUMEp Mpenapar MIakiau OyaraH Y3XUTaH acoCHIaru
MOoJIUMEp KOIJIaMaJapHUHT YUTHUTHUHT YHUIIH JaBpuja (aoJuTUru OpTaJuraH
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nepokcuaasa (pepMeHTUra TabCUPH YHHMHT (PU3UIOTUK-OMOKMMEBUN TaOMATUHU
YpraHui OpKajld aHUKIAHAM Ba YHUHT (DAOJUIMTMHMHT 2 MapTaJaH KYMPOKKa
OpPTraHJIUTU KAl KUITUHIH.

5.ty3a uumrutmapura momumep mpemapaTiap OuiaH HOUIOB Oepuirasaa
YIAPHUHT €F KUCJIOTAIWIMK TapKUOWHUHT Y3rapMaraHjiura Kypcatu® Oepuiiiu.
Ernap rugpomusu (14,26% xapuu 13,21%) Ounan TYrpuaaH-TYFpu OGOFIaHTaH,
YUTUTHUHT YHUII JaBpUAa KyWId KeYaJuraH JIMMOIUTHK (aoJUTHK KAl KUJIMH]IH.
[Tonumep mpenapatnap OwiiaH KarcyjajdaHTaH YUTUTIAPHU OMpPMyHYa ApTa DKHUII
OpKaJIA FY3aHUHT YCUII TABPUHHU KUCKAPTUPUIL MYMKHH.

6.ITonmumep nmpenapatiap OwiaH  KamcylajdaHTaH Fy3a  YUTUTIAPH
KYJUTAaHWIWIIY Fy3a YCUMIMTHHUHT Oapriapuaa xjaopobumt (15%) tymnanummra
Ba KypyK Mojjaa MUKIOpUHHUHT (5.9 man 8.3 r) ommmwura onub kenaau. by sca
XUTO3aH AaCOCHJIATH TMOJIMMEP Mpernapariiap YCHUMIMKIAPHUHT YCUIIM Ba
PUBOXKIIAHUIIIUTA PAFOATIAHTUPYBYU TAhCUP KUIUIIMHUA KYpCcaTau.

7.Fy3aHUHT  TYKCU3JIAaHTUPWITaH Ba TYKJIH YWUTUTIAPUHU  ITOJMMED
npenapariapyu OWjaH Karcyjanall YJIapHUHI SKHUIIAA SXIIH TYKWITyBYaHJIUTUHU
omupaanBa Oy, ¥3 HaBOaTHaa, yJIapHU aHUK Ysu1ad SKaJWraH cesuikajapaaH
dolinanannb skuimra épaam Oepanu. bynna ypyrnuk matepuan (25-30 kr/ra)
UKTHCOJ] KWJIWMHAAHW, YPYF Kynatupuil KodhUIMEHTH Oolaau, HUXOJJIapHU
AraHajall Xxapaxarjiapy KaMasIu.

8.Kamncynamanran 4YWrdtiapHd aHUK OSKUII OYiuYa Jajga CHHOBIAPH
VTKa3WIIM Ba Jajla YHYBUAHJIUIHIA, YCUMIIMKIAPHUHT WIAU3 YHPHUILITA, TAIKA
MYXUTHUHI HOKYJail oMWulapura OapJOLUTWIMIKA  aHUKIAHIUW. XUTO3aH
acocHJiaru MojuMep mpenapariap OWiaH KarcylajlaHTaH YUTUTIAp 00-XaBOHUHT
HOKYJal mapoutiapura, wian3 yupuiira (92%) OupmyHua yugamiaud OYIWIIM,
AKCTpEMaJl UCCUK XapopaTra 6apaou Oepuiy, YCyB 1aBpua XOCUJ JIEeMEHTIapu
TYIUTAaHUILIWHUHT OPTHUIIH, Kycak BasHMHUHT optumM (0.1-0.2 r), maxta xom-
amécu xocwinopauru 2,0-4,0 1/ra rokopu OYnuig ucOOTIaHN.

9.TSH-88-2007 «Karmcynananran ypyriuk 9Yurut» TeXHUK MIapTiapu UIiad
YUKAJIAM Ba YHJAH Y3XUTaH MHUCOJIHMAA Fy3a YUTUTUHU DKUIIAH OJIIUH
Tanépnaiia Kancynaiam yuayH Goigananuiaam.

10.Mmab yukapuIn CUHOBIIApY Y3XUTaH MpernapaTd OujiaH KarcysajaHraH
YUTUTIAPHUHT cudaTh XYKAUIMK KypcaTKU4jap CakJaHUO KOJHWIIM Xucoowra
MaxcyJOT CH(QATUHUHT SXIIWJIAHWIOM, [OJUMEp MpenapaTiapHUHr  capd
MEBEPUHUHT MACTJIUTH, KalCyJaJlaHraH YATUTIAPHU dKHUII Maiponnapuauar 190
MUHT TeKTapra opTud Oopuiid, rekrapura capduanagurad yurut Mebepu 30-40 kr
ra macaiumu Ba Xocuiamopiuk 2,0-4,0 m/ra ra ommmuy OwiaH Y3xuTaH OWIIaH
YpYFJIapHU KarCyJlaIalllHA KYJUTAITHAHT caMapaiopJIMTUHU TacaUKIa Iu.

11.XuTo03aH acocuaaru moJiMMep Tpenapatiap OuiaH Karcylajiail HOKYJIai
00-XaBo mapouTiIapuia ypyriauk cudaTuHu cakiiaiira UMKOH OCpUITUHU Xucoora
OJITaH XO0JIJIa, YATUT 3pTa My JaTiapaa dKWIraHua KarcyJajJaHraH YUTUTIapAaH
(doitgananuIn TaBCUs KWJIMHAIH.
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12.9kumga TyKCU3IaHTUPWITaH KarcyJlajJaHraH YuruTiaapiaas QoiganiaHum
Oyiinua wnuiad YMKapHIl CHHOBIApU Oy TEXHOJOTUSHUHI caMapaJopiurvuHu
kypcaraau. lllyHnan kenan® 4MKKaH XoJiga KarcCyjajlaHraH TYKCU3JIaHTUPWITaH
YUTUTIAPHU PECIyOJIMKAaHUHI Oapya MHHTAaKalapuia KEHI KyJulall TaBCHUS
KWJIMHAY.

13. Tyknu ypyFliMK YUTUTIQPHUHT cap( MEbEPUHM KaMaWTHUPHIL, YIapHUHT
TYKAJIYBYAHJIMTUHY ~ AXIOWIAII Y4yH TYKJIM KalCyJlaJaHraH YHWTHATIapHU
Tal€pIOBUM TEXHOJOTHUSHM WILIA0 YWMKHUII Ba pecnyOnukamu3 depmep
XYKanuKiIapuaa KEeHI MalJoHjapAa KYJUIAaHWIIWHUA TaAOWK STHUII TaBCHUSA
KWJIMHAY.

14.«HaBypyrHazopat» TexHuk Kymutacuga O’zDSt: 663 «YpyFiauk 4urut»
TexHMK ImIapTiaap CTaHJAPTHHM KalCyJlaJaHraH YPYFIMK YMIHUT Tanépiian
MO3UIUSICUHYU KUPUTHUII HYKTau Ha3zapuIaH KypruO YMKUII TaKIu} dTUIaIu.

15. Fy3aHuHr kancyjajlaHraH YUTUTIApUHU €TULITHUPUIIHUHT a(3aNIMIMHA
xuco0ra oJIraH XO0JiJa TYKCH3JIAHTHUPWITAH YHWTHUTIAPHHM MHUC HMOHJIM XHUTO3aH
MOJIMMEPMETAJUIOKOMILUIEKCIIApM  OWaH »JKUILJAH OJJIMH HILIIOB  Oepuija
KarcyJjaiaml TEXHOJOTUACUHY KEHT KyJIIall TaBCUsI KUJIUHAIU.
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HAYYHBINA COBET 14.07.2016.Qx.22.01 npu TAIIKEHTCKOM
I'OCYJAPCTBEHHOM AT'PAPHOM YHUBEPCUTETE U
AHJINKAHCKOM CEJbCKOXO3IMCTBEHHOM MHCTUTYTE
MO NPUCYKJAEHUIO YYEHOM CTENNEHU TOKTOPA HAYK

HAYYHO-UCCJEJOBATEJbCKUIA HHCTUTYT CEJIEKIIUU,
CEMEHOBO/ICTBA U AT'POTEXHOJIOI'MHA BBIPAIIIUBAHUSA
XJIOITIKA

PAHINTOBA JUJIBAP KAPUMOBHA

BJIUSIHUE JEUCTBUS NOJUMEPHBIX CUCTEM IIPU
KAINICYJIUPOBAHUU HA PA3BBUTHUE CEMSIH U PACTEHUI
XJIOIYATHHUKA

06.01.05 — Cenekuusi H ceMEHOBO/ICTBO
(ceNbCKOXO03MCTBEHHbIE HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAIIUA

TAIIKEHT- 2016
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Tema TOKTOPCKOM AUCCepTANMM 3aperucTpupoBana B Boicieil aTTecTAMOHHOH KOMHCCHH
npu Kaounere Munuctpos Pecnyosiuku Y3oexkucran 3a Ne30.09.2014/B2014.5.Qx117

JoxTopckast nuccepranusl BBIONHEHa B HaydHo-mccnenoBaTeNnbCKOM HHCTUTYTE CENEKIINH,
CEMEHOBO/ICTBA U arpOTEXHOJIOTHUH BBIPAIIMBAHHS XJIOMKA.

[TonHBIA TEKCT MOKTOPCKOW JHccepTaluy pa3MelleH Ha BeO-CTpaHWIle HAy4YHOTO COBETa
14.07.2016.Qx.22.01. mpu TamKeHTCKOM ToCyIapCTBEHHOM arpapHOM YHUBEPCUTETE W AHIMKAHCKOM
CENTIbCKOXO03SMCTBEHHOM WHCTHTYTE TIO afpecy Www.agrar.uz.

ABTopedepar auccepTanuy Ha TPEX s3bIKax (y30€KCKHMI, PYCCKHI, aHTIMHACKHUI) pa3MelleH Ha
BeO-cTpaHmile 1Mo ampecy Www.agrar.uz uHdopMannoHHo-o0pa3zoBaTeabHOM moptaie «ZiyoNet» 1o
ampecy WWWw.ziyonet.uz.

Hay4HpbIHKOHCYJIBTAHT Ha3zapos Penat CanoBuu
JOKTOP CENbCKOXO03SMCTBEHHBIX HAYK, IPodeccop

OduunanbHble ONNOHEHTHI: HapumanoB A0ayxaana AdaycaMmagoBuy
JIOKTOP CEIbCKOXO035IICTBEHHBIX HAYK

HNoparumos Iapunyn HlykypoBuy
JIOKTOp CEIbCKOXO035HCTBEHHBIX HAaYK, Mpodeccop

A03as0B Muparxam ®y3anaoBu4
JOKTOp OMOJIOTNYECKHUX HayK, mpodeccop

Benymas opranusanus: HauuonaabHbIii yHUBEPCUTET Y30eKUCTAHA

3amura cocroutcs «08» HosOps 2016 r. B 14-00 wacoB Ha 3acemaHWU HAyYHOTO COBETa
14.07.2016. .Qx 22.01 npu TamkeHTCKOM rOCyJapCTBEHHOM arpapHOM YHHUBEPCUTETE M AHAMKAHCKOM
CEeNIbCKOXO3AUCTBEHHOM HMHCTUTYTe 10 anpecy: 100140, TamkeHT, yn. YHuBepcuTeTckas 2,
TamkeHTCKHIA TOCYJapCTBEHHBIA arpapHblid yHUBEpcHTeT, Ten.: (99871) 260-48-00; daxc: (99871) 260-
48-00; e-mail: tgau@edu.uz.).

Jokropckasi —amccepTanysi  3aperucTpupoBaHa B MHGOpMalMOHHO-PECYpCHOM  IICHTpE
TamkeHTCKOro ToCylapCcTBEHHOro arpapHoro yHuBepcutera 3a Ne 43451, ¢ koTopol MOXKHO
o3HakoMHThCsl B MHpopmanmonHo-pecypcHoM eHtpe (100140, r.Tamkent, yn. YHuBepcuteTckas 2,
TamkeHTCKHI TOCyIapCTBEHHBIN arpapHblil yHuBepcuTeT, Tei: (99871) 260-48-00

ABTtopedepar quccepTanuu pa3ociaH «22» oktsops 2016 roma
(nporoxomn pacceuiku Ne 1 ot «14» oxTs10pst 2016 r.)

B.A.CyaaiimoHoB
[Ipencenarens HAYYHOTO COBETA IO MPHUCYKICHUIO
yu€HOH CTENeHn TOKTOpa Hayk, 1.0.H., mpodeccop

AX Oagamos
VYueHbll  cekpeTapb  HAy4yHOro  COBETa  IIO
MIPUCYKJICHUIO YIEHOH CTENEHH TIOKTOpa Hayk,
K.C-X.H., JIOLIEHT

M.M.AaujioB
[Ipencenarens Hay4yHOTO CeMHHapa IpU HAyYHOM
COBETE MO MPUCYXKICHUIO YUYEHOU CTENEeHH JOKTOpa
HayK, JI.C-X.H.
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BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJIbHOCTh M BOCTPe0OOBAHHOCTH TeMbl AuccepTanuu. B Mupe Ha
CETOJHSAIIHUN JI€Hb INIOMIAJb ITOCEBa XJIOMYAaTHHKA COCTaBJIIET 32 MMJUIMOHA
IeKTapoB, U B CpeaHeM pacxojayercs 20 Kr ceMsH Ha reKTapl. OnHako, B TIepUOJ
HEOJIaroNnpUATHBIX TPUPOJIHBIX YCIOBUW, JOXKJIWBBIC, BECCHHHUE MECAIbl, Ha
MOBEPXHOCTH IMOYBHI (pOpMUpYETCS KOpKa, YTO 3aTPyAHSAET MOJHOE MpOopacTaHue
PacTeHHMI M BBIHYXIAET IPOBOJUTH MEPECEBBI, YTO YBEIMUYMUBAET PACXOJ| CEMSH.
[lepen moceBoM it 0OpabOTKH CEeMSIH MPUMEHSIOTCS Pa3iuyHble OMOJIOTUYECKU
AKTUBHBIC BEIECTBA, YTO TapPAHTHPYET TOSBJICHUE IOJTHBIX BCXOJOB, POCT H
pa3BUTHUE PACTECHUM, MOJYUYEHUE BBICOKOTO YpPOXKasi, SKOJOTHYECKH YHUCTOTO
XJIOTKa-ChIpIIA.

PamnimonanbHOMYy ~ UCIHOJB30BAaHUIO  NPUPOJHBIX  PECYpPCOB,  OXpaHe
OKpY’Karolel cpelibl B peciyOiauKke yaensieTcss ocoboe BHUMaHue. B 3Toil cBsizu
MPOBOASATCS MEPONPHUATHS IO CO3JAaHUI0 W IPOM3BOJICTBY OHMOJETPATUPYEMBIX
MOJIMMEPOB, B YACTHOCTH, XHMTO3aHa, C IEIbI0 HMX IIMPOKOTO IPUMECHECHHUS.
BaxHpIM HampapJieHHEM IpH 3TOM CUMUTACTCS MPUMEHEHHE OTEUCCTBEHHBIX,
9KOJIOTHYECKH O€30MacHBIX OMOJIOTMYSCKH aKTHBHBIX COCIMHCHHUN, B TOM YMCIIC
MIPUPOJIHBIX TIOJIMMEPOB, Pa3BUTHE M HCIOJIB30BAHHE HOBBIX aJbTEPHATUBHBIX
arpOTEXHOJIOTUH TIPEANOCEBHOW O00pabOTKM CEMSH METOJIOM KarCyJIMpPOBAaHHUS.
BauManue ynensercs oucKy HOBBIX XUTHH-COJIEPIKAIIUX O0OBEKTOB, YBEIHMUYCHHUIO
BBIITyCKA Ha WX OCHOBE TIOJUMEPHOM TMPOAYKIIMH, a TaKKe Pa3BUTHIO
pa3pabOTaHHONW TEXHOJOTMM KOMIUIEKCHOW TepepabOTKH KYKOJIOK TYTOBOTO
HIEJKOMNpPsa — OTXOJOB IIIEJIKOBOM TMpOMBINUIEHHOCTH. Jliig  oOecrnieueHust
CEJIbCKOTO XO35MCTBA PECHyOJMKHM HEOOXOAMMBIM KOJIUYECTBOM MPUPOTHOTO
MoJMMEpa XUTO3aHA HaJaXEHO €ero MPOU3BOJICTBO, H3Yy4YE€HBI €ro (¢U3UKO-
XUMUYECKHEe U OWOJIOTHYECKHE CBOMCTBA, MPOBOAATCS TIyOOKHE HAydHBIE
HCCIICIOBAHMS TI0 CHHTE3Y ITPOM3BOJIHBIX HA OCHOBE JAHHOTO OMOTIOJIMMEDA.

ExeromHo MupoBoe MPOU3BOJACTBO XUTHHA M €0 MPOU3BOJIHBIX COCTABJISAET
3,0 mmmmoHa ToHH. MccnmemoBaHMS YUYEHBIX BBISBHIIM, YTO JJISl IOATOTOBKH
BBICOKOKQYECTBEHHBIX TMOCEBHBIX CEMSH C ITOMOIIBI0O 00pabOTKH OHMOJIOTHYECKHU
AKTUBHBIMHA COCIMHCHHUSAMHU, WCTOYHHUKAMHU TOCIASAHUX MOTYT OBITh HEKOTOPBIC
BUJIBI HACEKOMBIX, TpHOOB, OCIKH BOJAOpPOCEH, MHHEPAIbHBIE KHCIIOTHI,
COBEpIIICHHBIC TPHOBI, pakooOpa3Hble, KPEBETKU (M3 KOTOPBIX BBIAEICH XUTO3aH).
DT coenuHEeHUs OO0JIaMal0T 3allUTHBIMUA  (DYHKIUAMH, HE HAHOCAT Bpeaa
OKpY’KarolIel Cpelie M HE CO3JAl0T MPErpajl peleHuI0 dKOJIOTMYECKUX MPoOieM.
KancynupoBanue  ceMsH  XJIOMYAaTHUKA  OWOJIOTMYECKHM  AKTHUBHBIMH U
DKOJIOTMYECKH  Oe30MacHbIMM  TOJMMEPHBIMH  TpernapaTraMyd  CIIOCOOCTBYET
OBICTPOMY TIPOpPAcCTaHWIO Ha HayYaJdbHBIX CTAAMSIX OHTOTCHE3a MW paHHEMY
pPa3BUTHIO  pacTeHWH, 0Oe3 M3MEHEHHMS WX T'C€HETHYECKUX  IPHU3HAKOB.
KancynupoBanHbie ceMeHa B OMPEACIICHHOM KOJIMYECTBE IPUMEHSIOTCS B Pa3HBIX
MOYBEHHO-KIIMMATHYECKUX YCIOBHSIX PETHOHOB PECITYOTUKH.

“wwwi// cotton outlook
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JlaHHOE AMCCEepPTAIMOHHOE MCCIEA0BaHUE B OMPEICICHHON CTEIEHU CITYXKHUT
BBITIOJIHEHUIO 3aJ1a4, MPeaycMOTpeHHBIX B 3akoHe PecnyOnumku Y3b6ekucran «O
CEMEHOBOJICTBe» M mocraHoBieHMM KaOunera MunuctpoB PecryOnuku
V306ekuctan Ne328 ot 19 centsiops 1996 roga «O nonutuke IIpaBuTenbcTBa
PecniyOnuku VY30ekuctan B 00JIaCTMU CEMEHOBOJICTBA», a TaKXKe B JAPYTrHX
HOPMAaTHUBHO-TIPABOBBIX JJOKYMEHTaX, IPUHATHIX B TAHHOU cdepe.

CooTBeTCcTBHE HCCJIEI0OBAHUS TPUOPUTETHBIM HANPABJIEHUSIM Pa3BUTHS
HAYKM M TEeXHOJIOTMH pecny0guku. J[aHHOe wuccieoBaHUE BBIIOJTHCHO B
COOTBETCTBUHM C MPUOPHUTETHHIM HAMPABJICHUEM DPA3BUTHUS HAYKH W TEXHOJIOTHUH
pecnyomukn V. «3amura CeIbCKOTO XO35SHUCTBA, OMOTEXHOJIOTHS, SKOJOTHS H
OXpaHa OKPYXAKOUIEH CPEIIbD».

00630p MeKTYHAPOAHBIX HAYYHBIX HCCJIETOBAHUIA MO TeMe THCCePTAIUM.

Hayunple wccnenoBaHvs MO TPUMEHEHHWIO TOJUMEPHBIX MPEMapaToB Ui
NPEANOCeBHON 00pabOTKM CEMSIH CEIbCKOXO03SIMCTBEHHBIX KYIbTYP OCYILIECTBIISIOTCS
B BEIYIUX HAYYHBIX HEHTPaX M BBICHIMX 00pa30BATENbHBIX YUPESKICHHUSIX MHUpPA, B
tom uncre University of California?, University of Arizona, New Mexico State
University, USDA Shafter Cotton Research Station (CIIIA), Chineses Academy of
Agricultural Science (Kwurait), Indian Institute of Agricultural Science (Muaus), Tanta
University (Eruner), Wucruryre ¢dusnonorun pacrenuii Poccuiickoil akanemun
HayK, BcepoccuiickoM wuHCTUTYTEe 3ammrbl pactenuid  (Poccus), Hayuno
MCCIIC/IOBATEILCKOM HHCTUTYTE CEJICKIIMM, CEMEHOBOJICTBA M arpOTEXHOJOTHU
BBIpAIMBAHUS XJIOTKa, HaydHO-MCCIIEIOBATEILCKOM IIEHTPEe XWUMHUA W (U3UKA
nojrMepoB rpu HarmonansHoM YHuUBepcuTeTe (Y30SKUCTaH).

B pesynbrare HaydyHO-MCCIENOBATENBCKUX PAbOT, MPOBOJUMBIX B MHUPE IO
00paboTKke ceMsiH OMOJOTMYECKH AaKTUBHBIMU COCJUHEHUSIMU TOJNYYE€HBI Pl
HAyYHBIX PE3YJIBTaTOB, B TOM YHCJIE: YCTAaHOBJICHO, YTO TpemapaTbl Ha OCHOBE
XUTO3aHa U €r0 MPOU3BOJHBIX MPUIIAIOT PACTEHHUSM BBICOKYIO YCTOWYHUBOCTH K
OOJIE3HSIM W BPEIUTENSIM, BBISIBJICHBI €0 MPUPOIHBIE UMMYHOMOIYJIUPYIOIIHE
CBOMCTBa, crocoOcTByrone ypenuuenuto ypoxas (University of California,
University of Arizona, New Mexico State University, USDA Shafter Cotton
Research Station); y xuro3zaHa u ero npou3BOIAHBIX BBISBICHBI, (DYHTUIIUIHBIE, U
0COOEHHO OaKTEepHUIIUIHBIE CBOMCTBA, a TAKXKE CIIOCOOHOCTH CTUMYJIUPOBATH POCT
pacrenuit (Indian Institute of Agricultural Science); ucnonb30BaHNE TpeEnapaToB
HA OCHOBE XWTO3aHA M €ro NPOU3BOAHBIX B XJIOMKOBOJACTBE OOECTeunBaET
YMEHBIIICHUE TIOTePh OT COCYIIMX HACEKOMBIX, YBEJICUCHHE YPOKAWHOCTH H
kayecTBa xJjonka-chipma (Chinese Academy of  Agricultural — Science);
W3BJICUCHHBIN U3 PAaKOOOPA3HBIX XUTO3aH CUYUTACTCS YHUKAIBHBIM OHOIIOJIMMEPOM
JUI WCIOJIb30BaHUs B Ka4yeCTBE CPEACTBA OMOJOTHYECKOW 3allUThl PACTEHUH
(Tanta University); Ha OCHOBE HM3KOMOJIEKYJIIPHOTO XMTO3aHa, MOJYYEHHOTO M3
MPUPOTHOTO  CHIPBS, pa3paboTaH W TOJYyYeH TMpenapar arpocTUMys, H
aHAJIOTUYHBIC pa3paboTku TpoBeneHbl B MHCTHUTYTE (GU3MOIOTUM pPACTCHHM

“www.universityofcalifornia.edu, www.arizona.edu, www.nmsu.edu,
www.shafter-research.com, www.caas.cn, wwwe.icar.org.in,
www.tanta.edu.eg, www.ippras.ru, www.vizr.spb.ru
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Poccuniickoii akamemuu Hayk M BcepOCCMHCKOM HMHCTUTYTE 3allMThl PACTECHUU
(Poccusi); B HayuHo-uccienoBatenbCKOM IEHTPE XUMHUHM U (U3HKU MOJIUMEPOB
npu HaruonansHoM yHHBepcUTeTe Y30eKHCTaHa pa3paboTaHa TEXHOJIOTHUS
MOJIYYEHHS] XUTUHA U XUTO3aHa M3 OTXOJI0B MTPOU3BOACTBA HATYPAJIBLHOIO IIETKA B
BU/JIE KYKOJIOK TYTOBOTO IIEJIKOTIPS/IA.

B mupoBoM Maciitabe, Ha CETOAHSIIHUN JI€Hb, MOJTUMEPHbIE MaTepUasbl Ha
OCHOBE XHUTO3aHA MCHOJB3YIOTCS [IJIsi YBEJIMYEHUS OOBEMOB IMPOU3BOJCTBA U B
KauyecTBe OOBEKTOB MO psAAy MPUOPUTETHBIX HAIMpPaBICHUH IPOBOISATCSA
MCCJIEIOBAHMS, B TOM YHCIIE: B OKPYXKAIOILEH Cpe/le XUTO3aH U €ro NPOU3BO/IHbIE,
Ha OCHOBE [MOJIMMEPHOM KOMIIO3MIIMHM, MCHOJB3YIOTCS Uil  BHEAPEHUS
pa3pa0OTaHHBIX TEXHOJOTUMH  KalCyJIUPOBAaHMs; OWOJOIMYECKHM  AKTHBHbBIC
MOJIUMEPBI CITOCOOCTBYIOT COXPAHEHHUIO COPTOBBIX M TOCEBHBIX KadyeCTB CEMSH,
aKTUBU3AIMU (DU3HOIOTHYECKUX TPOIIECCOB, POCTAa M Pa3BUTUS PACTEHUH W
TpeOYIOT pa3pabOTKU TEXHOJIOTUH JJIS MOBBIIICHHS YPOKaWMHOCTH XJIOMYATHHUKA.

CreneHp n3y4eHHOCTH NMPOOIeMbl. IHTEHCUBHBIE HCCIEN0BAHNS B MUPE T10
M3YYEHHUIO MPEANOCEBHON 00pabOTKM CEMsH MOJMMEPaMU Ha OCHOBE XUTO3aHA U
€ro MpPOU3BOJIHBIX, UX BIUSHHUIO Ha MPOPACTAaHHE CEMSH M Pa3BUTHUE PACTECHUU
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp, YJY4YIICHHIO KadeCcTBAa CEMSH OCBEIICHBI B
paborax Muzzarelli R.A., Terbojevich M,Okamoto Y., Tullin V., Tsai G,
Yakubchik M.S., Poxxe C., Synowiecki J., Al-Khateeb N.A., J.Jeyakadi Moses.,
Deepmala K., Hemantaranjan A., Bxatri S., Nishant Bxany A., Bin Hi., Chang Hin
Shan u ap. ABTOpHI Takke U3ydalid OaKTepHaIbHbIC 3a00JIeBaHUs XJIOMMYaTHUKA U
MEXaHU3M JEUCTBUS Ha HUX xuTo3aHa. B Toxe Bpems C.JI.TrorepeB yTBepkaaer,
YTO XWTO3aH BJIMAET HA META0O0JU3M M YHHUUYTOXXKAET BO30yauTENeil OOJe3HEew,
MOKET HEMOCPEACTBEHHO YCTPAHATh BPEIHbIE OPraHU3Mbl U aKTUBHPYET MPOLECC
KJICTOYHOTO OrocuHTe3a. Synowiecki J. BeisiBIIT aHTHOAKTEpHAIbHY aKTHBHOCTD
M MEXaHM3M JEWCTBHUS XWTO3aHA, HA OCHOBE KOTOPOIO CO3JaJl Ipernapartbl IS
HCITOJIB30BAHUS B CEIILCKOM XO35MCTBE.

Crnegyer OTMETUTbH, YTO MpoOJieMaMH TOJTOTOBKH CEMSIH NpU 00paboTKe
XUMUYECKUMU  COCIMHEHUSIMH, HUMCIOIIUMHU  CTHUMYJIUpYOmuid  3QexT,
sanuManuch B.PakutmnH, P.C.Hcae, II.M. HoOparumor, X.P.Paxumos, III.b.
baitpambexoBa, M.JI. MykaroBa, K.E. Ouapos, C.11I. Pamuaosa, P.C. Hazapos,
HI.C.Ky3ubae, XK.X.Axmenos, A.A.HapumanoB u II.X.AGayanumMoB, CBOMMHU
UCCJIEIOBAHUSIMU  JIOKA3aBIIME  YCWJIIEHHWE  YCTOMYMBOCTM  PACTEHHH K
HEONMAronpusITHHIM YCIOBUSIM, HMX pPaHHEMY pPAa3BUTHIO, CIOCOOCTBYIOIIEMY
MOBBIIICHUIO YPOXKAHHOCTH M KAueCTBY XJIOIMKA-ChIpLa MOJ| BO3JECUCTBUEM TaKHX
COEIMHEHU.

B HayunHo-uccnenoBarenbCKOM LEHTPE XMMHUU U (U3MKU TOJUMEPOB IPHU
HanuonansHom  YHuBepcutere  Y30ekuctaHa  pa3paboTaHa  TEXHOJOTHS
KalCyJIMPOBAaHUSI ~ OTOJIEHHBIX  CEMSIH  XJIONMYATHUKA,  UCIOJb3yeMas B
POMBIIIIEHHBIX MaciTabax. B mocnenHue rofsl mMpoBeaeHbI UCCIEIOBAHUS 10
M3YYECHUIO TPUMEHEHUSI OT€UECTBEHHBIX SKOJIOTMUECKH OE€30MaCHbBIX MOJMMEPHBIX
NoJM(YHKIIMOHATBHBIX XMMUYECKUX CpPEJICTB 3allUThl PAacTEHUIl B Ipolecce
MPEANOCEBHON MOATOTOBKU CEMSIH TEXHOJIOTMEN KalCyJIUpPOBAHUS U UX BIUSHUS

Ha IIOCCBHBIC XaAPAKTCPUCTUKHU CCMAH XJIOIMYATHHUKA.
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Co3ganHblii mox  pyKoBOACTBOM  akaaemuka  Pammposoit  C.IIL
BOJIOPACTBOPUMBIN TMpenapaT Y3XHUTaH, MPEICTaBIAIONIMA COO0M MOTUMEPHYIO
npenapaTuBHy0 (GOpMY XHUTO3aHA, COCTOSIIETO U3 MOJUMEPHOM CMECH XMTO3aHa
(X3) u xapookcumetmietoao3sl (KMLI), momydunn mupokoe pacnpocTpaHeHHe
B CEIbCKOXO3AWCTBEHHOW TMpaKTHKE Onarojaps COYETAaHUIO MPOTPABUTENS H
cTUMYJIUpYyroiero 3ddexra.

BmecTte ¢ TeM, HEIOCTATOYHO HM3YyYEHO BIMSHUE Mpernapata Y3XUTaH IMpU
KarCyJUPOBaHUM CEMsH, a TaKXKe PAa3JIUYHBIX IMOJUMEPHBIX IMPOU3BOIHBIX Ha
OCHOBE XUTO03aHa, Ha (PU3HOJIOTHIO Pa3BUTHS XJIOMYATHHUKA.

CBsi3b TeMbI JHCCEPTAIMM C HAYYHO-HCCJIEI0BATEIbCKMMH padoTamMu
HAYYHO-HCCJIEI0BATEIbCKOI0 Y4YpeKIAeHHusl, IJe BbINOJHEHA JuccepTalus.
HccnenoBanus 1Mo OuccepTaliy MPOBOAWIMCH B paMKax (yHIaMEHTaTbHBIX,
MPUKJIAIHBIX 1 MTHHOBAIIMOHHBIX TIPOSKTOB HaydHO-HCCIe10BaTeIbCKOT0 HHCTUTYTA
CEJIEKIIMU, CEMEHOBOJICTBA M arpoTEXHOJOIMM BbIpammBaHus xJjonka: A-8-039
«Hayunasi pa3paboTka TEXHMYECKUX YCIOBHH Uil KallCyJUpOBaHHS CEMSH
XJIOMMYaTHUKA, TMIIEHUIBI W OBOLIHBIX KyJIbTyp» (2006-2008 r1T1.); KXA9-095
«Pa3paboTka METOI0NIOTHH OTIPEIETICHHUS 3aPAXKEHHOCTH CEMSTH CEITLbCKOXO3SICTBEHHBIX
KYJIBTYp B COOTBETCTBUH C MEXITyHapOoHbIMU TpeboBanusimi» (2008-2010 rr.); KXU-
2-22 «Pa3paboTka arpoTeXHUYECKUX TPeOOBaHUI B IIEJSIX BHEIPEHUSI B PECITyOIMKE
MIOCCBHBIX KaICYJMPOBAaHHBIX ceMsH xjomuatHuka»(2011-2012 1r.); KXd-5-026
«BbIsABNICHHE 3aKOHOMEPHOCTH  (DM3WOJIOTHHM  Pa3BUTHS CEMsSH U pacTCHUU
XJIOITYATHAKA TIOJT JCWCTBHEM HAHOIIOJIMMEPHBIX cuctem» (2012-2016rr.); KXA-9-
047 «Pa3paboTka W TPUMEHEHHE HOBBIX OHOIOJIMMEPHBIX KOMIIO3ULIMK TpU
KarCyJIMPOBaHHUH TIOCEBHBIX CeMsH XJtormyaTaukay (2015-2017 rr.).

Henbro ucc/Ie0BaHUSA SIBIISICTCS PUMEHEHUE OTEYECTBEHHBIX SKOJIOTMUYECKU
0€30MacHBIX MOJIMMEPHBIX CHCTEM Ha OCHOBE XMTO3aHa M €T0 MPOW3BOIHBIX MyTEM
BHEIPEHUS] TEXHOJIOTHUH KaICYJIMPOBAHUS CEMSH XJIOMYaTHHUKA JJISl TPEIIOCEBHON
MOJITOTOBKH, YCKOPEHUsS POCTa W  Pa3BUTUS  PACTCHUM, WHTEHCU(PHUKAIINN
(U3UOTOTUYECKUX TTPOIECCOB, YIIYUIIIEHUS COPTOBBIX M MOCEBHBIX KAUeCTB CEMSH,
TIOBBIIICHUS TIPOU3BOIUTEIILHOCTH U YPOKAHHOCTH XJIOTKA.

3agaum nccjie0BaHuA:

BBISIBUTh ~ YCTOMYMBOCTH  MPOpACTAIOIIMX  CEeMSH,  00paboTaHHBIX
UCCJIeyEeMbIMU TIOJIMMEpPaMH, K HeOIaronpusTHeIM (paKkTopam;

OTIPEJICTNTh BIMSHUE XUTO3aHA W €ro MPOW3BOJHBIX - Y3XUTaHa, Y3XHWTaHA
OKpallleHHOro, MeTauiokoMIuiekcoB ¢ Menplo (IIMK), kapOokcuMeTHiIXuTo3aHa
(KMX) Ha npouecchl pa3BUTHS CEMSH U PaCTECHUM;

BBISIBUTh  BJIMSHUE XHWTO3aHA M €r0  MPOW3BOAHBIX HA  IMPOIECCHI
Ha0yXaeMOCTH, OOBOAHCHHOCTH U JbIXaHUS CEMSIH,

OTIPEJICINTh BIIMSHHUE TMIpenapara Y3XWTaH Ha AaKTUBHOCTh HAKOILJICHHUS
(dbepMeHTOB, Ha MpoIiecCchl (popMupoBanHus XJI0podusuia, GMOMACCHI;

OTIPEJICINTh BIUSHUE Y3XWTaHa HA COPTOBBIE M TIOCEBHBIC KadyeCTBa,
MO/IABJICHHE KOPHEBOW THWUJIM M BpenuTelnied, (opMUpPOBAHUE TUIOAOBBIX BETBEH,
YPOKalHOCTb.

O0beKTOM HCC/IeI0BAHMS SIBIISIOTCS OTOJICHHBIC W OITYIIICHHBIE MOCEBHBIE

CCMCHA CCJIICKIMOHHBIX COPTOB XJIOIIYAaTHHKA, BKIIIOYCHHBIX B FOCY,HapCTBeHHBII;'I
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pPEECTp CEJIbCKOXO3AMCTBEHHBIX KYyJIbTYpP, PEKOMEHJOBAHHBIE K TIOCEBY Ha
TeppUTOpUM  pecnyOsuku  Y30ekucTaH, 0OpaOOTaHHBIE  HCCIIEIYEeMbIMU
MOJIMMEPHBIMU MpernapaTaMy Ha OCHOBE XUTO3aHa U €r0 POU3BOIHbIX.

IlpeaMeroMm  uHcciaenoBaHMsl  SBISETCS  OLEHKAa  3(PQeKTUBHOCTU
KarcyJIMpOBaHUS CEMSIH U3y4aeMbIMU MOJIMMEPHBIMU MIpenapaTaMu, U3y4eHUue ux
BJIMSIHUS Ha pa3BUTHE CEMSH W pACTEHUs XJom4aTHUKAa (OOBOJIHEHHOCTh U
HAa0yXaeMOCTh CEMsSIH, aKTHUBHOCTh JMIHIOB, (PEPMEHTOB, IbIXaHUS, POCT H
pa3BUTHE PACTEHUM, YPOKAMHOCTD U Ap.).

Metoabl ucciaenoBanuil. VccinenoBanus BBINONHSIIMCHE B COOTBETCTBUU C
MMEIOLIUMHUCS 10 JTaHHOMY HalpaBIICHUIO HAYKH METOAMYECKUMH MOCOOMSIMH U
rocyJapCTBEHHbIMH CTaHIapTaMHU.

Jna ompeneneHust Xjiopoduisia B JIMCThAX XJIOMYaTHUKA B  TOJEBBIX
yCIOBUSX Hcmonb3oBanu npudop «SPAD-502, a B 1ab0paTOpHBIX yCIOBUSIX IS
oIpeesIcHHUs JKU3HeAeATeIbHOCTH - pubop PlantVital.

OnpeneneHne Maciau4HOCTH M JKMPHBIX KHCIIOT Ha IPOPOCHIMX CEMEHax
IPOBOAMIN PEPPAKTOMETPUUECKUM METOAOM, COAEPNKAHHE Pa3IMYHBIX TPy
COCIUHEHUN B pACTEHUSX, WHTECHCHUBHOCTHM HEKOTOPBIX IpoLEeccOB OOMeHa
BEILIECTB M aKTUBHOCTH (hepMEeHTOB omnpenesuin 1o «IIpakTukymy mo OMOXUMUU
pactenuii». Cratuctuueckass oOpabOTKa pe3yJbTaToB, MOJYUYEHHBIX B IpoOIEcce
uccienoBanuii, nposomwiach 1o b.IL./JocnexoBy (1986). IloneBbie OIBITHI
3aKJ1a/IbIBAIUCH IO METOJUKE MOJIEBBIX OMBITOB C XJIOMYATHUKOM.

HayuyHasi HOBU3HA HCCJIeIOBAHMS 3aKJIIOYAETCS B CIETYIOIIEM:

BIIEPBBIE HM3YyYEHO BIMSHUE KAlCYJUPOBAHHUS CEMSIH IOJUMEPHBIMU
cucteMaMH Ha ocHoBe BOmbyX mori xuro3aHa u ero mpou3BOJHBIX Ha IMPOILECCHI
Pa3BUTHS CEMSIH U PACTEHUM XJIOMTYATHUKA;

pa3paboTaHbl ONTUMAaNbHBIE U MPEAENIbHbIE 03bl TPUMEHEHUS MPEenapaToB
Ha OCHOBE XMTO3aHa U €r0 IPOU3BOJIHBIX;

O00OCHOBaHbl ~ NPOUCXOJAIIME  MPOIECChl  pocTa U pa3BUTHS B
KalCyJIMPOBAHHBIX CEMEHAaX M PACTEHUSAX XJIOMYATHUKA C MPUMEHEHUEM
OTEYECTBEHHOI'O IIpenapara Y 3XUTaHa,

OTpEETICHO BIUSHUE DPA3JIMYHBIX BHEIIHUX M BHYTPEHHUX (PaKTOpoB Ha
(hOTOCUHTETUYECKHI MPOIIECC;

omnpeneneHa  d(PQPEKTUBHOCTh  MPUMEHEHUs  MpenapaTroB  Y3XUTaH,
kapOokcuMerunxurozaHa (KMX), a Takke METalNIOKOMIUIEKCOB XHUTO3aHa C
kobanbToM U Menbto (IIMK) npu kancyampoBaHuM CeMsIH.

IIpakTH4yeckue pe3ybTaThl HCCJIET0OBAHUIN 3aKITIOYAIOTCS B CIEAYIOIIEM:

pa3paboTaH MOJIMMEPHBIA MPOTPABUTENL CO CTUMYJIUPYIOIIHUM 3(PdeKToM
V¥3xuTaH, cnocOOCTBYIOIIUN YBEIMUYEHHUIO TTOJIEBOM BCXOXKECTH, POCTY, PA3BUTHIO
pacTeHul, ypoKailHOCTM KaK OTOJICHHBIX, TaK W ONYIICHHBIX CEMSH, OH He
TOKCHYEH, HE 3arpsI3HSAET IKOCUCTEMY;

mpenapar Y3XWTaH - TPOTPABUTENh CO CTUMYJIUPYIOMIUM 3P HEeKToM,
3apeructpupoBan ['ocxumkomuccueit PecyOnuku Y30ekuctan ajis IpUMEHEHUS
B arpOIPOMBILIUIEHHOM KOMILIEKCE;

ArentctBoM Y3cranmapt ytBepxkiaeHbl TSh 88.2 TexHuueckue yclnoBus

«CemeHa XJIOIMYaTHUKA TTOCEBHEIC KariCyJIMPOBAHHBIC)
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[Tomygen ToBapusbrit 3Hak mogq Ne MGU 15435;

[ToceBHbIE MIIOMIAU OTOJEHHBIX KAaICyJIUPOBAHHBIX Y3XUTAHOM IOCEBHBIX
cemssH B 2015 romy B pasiMyHBIX perMoHax pecnyOiauku coctaBuiam Oosee 55,0
THIC. Ta.

JloCTOBEPHOCTH Pe3yJbTATOB MccaeA0BaHusl. J[0CTOBEPHOCTh PE3YIHTATOB
UCCJIeIOBaHUSI OOOCHOBBIBACTCSl MPOBEICHUEM HCCIEIOBAHUNA B COOTBETCTBHUH C
COBPEMEHHBIMM METOJaMU M CpPEJICTBAMH, HUX METOJUYECKU MPaBUIHLHOU
MOCTAaHOBKOHM, COBMAJCHUEM TEOPETHUECKUX M MPaKTUYECKUX pPE3yJbTaTOB,
MPOBEICHHEM anpoOaliy CHEUUATMCTaMU U TOJIOKUTEIBHON OIEHKH, TIOTy4YeHHEM
HAYYHBIX U MPAKTHUYECKUX PEe3yJbTaTOB, MPOBEICHHEM ITyOOKON MaTeMaTHUeCKH-
CTaTHUCTUYECKOW 00pabOTKM pe3ylbTaTOB HAyYHO-MCCIEIOBATEILCKUX paboT,
IIMPOKUM  HCIIONIb30BAaHUEM  PE3YJbTAaTOB HCCIEAOBAaHMA B  MPOU3BOJCTBE,
COTIOCTABJICHUEM PE3yJIbTaTOB HCCIEIOBAHUNA C 3apyOE€KHBIMM M MECTHBIMH
aHajoraMu, 00OOCHOBaHHOCTbIO 3aKOHOMEPHOCTEH U BHIBOJIOB.

Teoperuueckasi M MPaAaKTHYECKAS 3HAYNMOCTH Pe3yJIbTATOB MCCJIeT0BAHMIA
3aKJIFOYAeTCs B TOM, YTO HAa OCHOBE HKOJOTMYECKH O€30MacHbIX OMOJOrMYecKu
AKTUBHBIX TIOJIMMEPOB - XUTO3aHA M €ro IMPOU3BOJHBIX - TMOJTBEPKICHA
3¢ hEeKTUBHOCT, 00paOOTKU CEMSH IO TEXHOJOTWU KallCyJIMpPOBAHUS, PE3YJIbTAThl
TEOPETUUECKUX PpACUETOB IMOKa3aJM, YTO CTENEHb HACBIIIEHHOCTH MOJIMMEPHOM
IUICHKK BJIArol M CKOPOCTh COpPOIMM BOABI CEMEHEM BIUIOTh JI0 Hayaia
MPOKJIEBBIBAHUSI KOPPEKTHO COBMAJAIOT C OSKCHEPUMEHTAIBHBIMU  JTaHHBIMH,
MPEIOKEHHAS! MOJIETTh OMUCHIBAET 3aKOHOMEPHOCTH BOJHOTO TPAHCIIOPTa B CEMEHH,
BIIMSHUE TIOJIMMEPHBIX IMPENapaToB Ha OOBOJAHEHHOCTh M HAOyXaeMOCTh CEMSH
XJIOMMYaTHUKA, a TakKe Ha POCT KOPHA, BBIIBMHYTas paHee THUIOTe3a O
pPETYJIMPOBAaHMM  CKOPOCTH  TOCTYIJICHWSI ~ BOJABI  TOJMMEPHOW  IJICHKOM,
KanCylIupyloied ceMs, Halla CBOE TOATBEP)KACHHE B  JKCIIEPUMEHTaX,
MIPOBEICHHBIX B TAOOPATOPHBIX, & TAKXKE TMOJIEBBIX U MPOU3BOJICTBEHHBIX YCIOBUSX.

[IpakTrueckass 3HaYMMOCTh Pa0OTHI 3AKITIOYACTCS B TOM, YTO TEXHOJIOTHS
KarcyJaupOBaHMs BHEIpEHA B 1I€XaX MOJTOTOBKHU MOCEBHBIX CEMSH XJIOMYaTHHKA,
Ha TIOCEB HCIIOJIB3YIOTCS OTOJICHHBIE KalCyJIHMpPOBAHHBIE CEMEHa XJIOMYaTHUKA B
(bepMepCcKUX X035UCTBAX BCEX PETHOHOB PECITyOJIMKH, PACTCHHUSI, BEIPAIICHHbBIE U3
CeMsiH, 00pa0OTaHHBIX TOJUMEPHBIMH TpernapaTaMyd Ha OCHOBE XMTO3aHA M €ro
MOJIMMEPHOM TpenapatuBHON (opmoil Y3XuTaH, MO CPAaBHEHHUIO C KOHTPOJIEM
UMEIOT TEHACHIMIO K OoJiee paHHEMY pPAaCKPBITHIO KOPOOOUYEK M TO3BOJSIOT
MOJTyYUTh 00JIee Ka4eCTBEHHBIN XJIOMOK-ChIPeIl, 0€3 yXyIIIeHHs TEXHOIOTHIECKIX
CBOMCTB BOJIOKHA, IIPY 3TOM YPOKalHOCTh MPEeBbICHIIA KOHTPOJb Ha 2,0-4,0 1/ra.

BHenpenue pe3yJibTaTOB HCCJIEJOBAHNUS:

MOJMydyeHbl  TMATEHThl  ATEHTCTBA  HMHTEIUICKTYaJlbHOW  COOCTBEHHOCTH
PecnyOnuku Y36ekucran 00 n300peTeHusx:

Nel AP03956 «Crioco0 karcymupoBaHus CEMSIHY,

NelAP04697 «Crnoco0 BBISIBIICHHSI BHICOKOKAYECTBEHHBIX MOCEBHBIX CEMSH B
HCXOIHOM MIOCEBHOM MaTepuare, C BBICTaBJICHUEM ATAJIOHHOTO
PETJIAaMEHTUPYIOIIETO TTOKA3aTEeNs MO MX BBIJCICHUIO,

Ne 1AP2013 0271 «Kommosurusi mjisi TPENNOCEBHON OOpaOOTKUA CeMSH

CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP M CIIOCO0 €€ MOIydeHUs».
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[Ipenapar VY3xuTaH, pa3paOOTaHHBIH HAa OCHOBE JIOKAJIBHBIX CHIPHEBBIX
COCTaBIIIOIIMX, BKJIOYEH B lIporpamMmy JioKanu3alnuu MPOU3BOJACTBA TOTOBOM
MPOAYKIHMH, KOMIUIEKTYIOIIUX U3Aeanuid U MmatepuayioB Ha 2014-2016 rospr.

32 2010-2015 roasl 00BEM MOATOTOBKH OTOJICHHBIX KaICYJIUPOBAHHBIX CEMSH
XJIOMYaTHUKA, 0OpabOTaHHBIX MpernapaToM Y3XHUTaH, Ha 3aBOJAX acCOIUAIlUU
«Y3naxTacaHoar» cocTtaBwi Oosiee 6,5 ThICSIU TOHH, KOTOpbI€ ObUIM BBICESIHBI B
dbepMepckux xo034iicTBaX Bcex oOiacTeil crpaHbl Ha ruiomaau 6osee 190 Thicsy
rektapoB. Ha monsix 3acesHHBIX CEMEHaMHM, KalCyJIWPOBAHHBIMHU ¥Y3XUTAHOM,
MOJy4YeH JIOMOJHUTENBbHBIN ypoxkaih Ha 2,0-4,0 meHTHepa ¢ TeKTapa BBIIIIE,
MOKa3aTeIl KadeCcTBA BOJIOKHA YIYYIIWIUCh, SKOHOMUYECKas 3(PGEeKTHBHOCTh B
pacuere Ha rTektap coctaBisier 100-150 Teicsiy cym (cnpaBka MUHHCTEPCTBO
CEJIbCKOTO 1 BOJHOTO X03s1icTBa Ne(2/20-773 ot 06.06.2016).

Anpolanusi pe3yJbTATOB HCCAeI0BaHMsA. Pe3ynbrarel HCClIeI0BaHUN
€XEeroJlH0 ObUIM ampoOupoBaHbl ampoOamroHHor komuccuer VY3HIILCX wu
OLICHEHBI TMOJIOKHUTEIBHO, OTUETHI OOCYXXJIEHBI Ha METOJUYECKOM U YYECHOM
coBeTax MHCTUTYyTa. HayuHble pe3ynbTaThl JOKIAABIBAIUCH U OOCYKIAINCh B Psijie
HAyYHO-TIPAaKTUYECKUX (POPYMOB C OMYyOJIMKOBAaHMEM MaTEepHAJIOB, B TOM YHCIE Ha
crenyronmx KoHpepeHmsax: «I'eHodhoHa MUPOBOro pazHOOOpa3us XJIOMYaTHUKA —
OCHOBa (PYHIAMEHTAJBHBIX M TPHUKIAAHBIX wHccnenoBanuin»y (Tamkent, 2010),
«Hayxka o monmmMepax»: BKJIaJ B MHHOBAIIMOHHOE Pa3BUTHE SKOHOMHUKI» (TallikeHT,
2011), «lIlepcriekTuBBl ~ CO3JaHHMA  COPTOB  XJIOMYaTHUKA W JIHOUEPHBI,
COOTBETCTBYIOIIMX MHUPOBbIM cTaHmapTam» (Tamkent, 2011), «llepcriekTUBBI
CO3/IaHUSI MAaJlo3aTpaTHBIX arpOTEXHOJIOTMA B CEJILCKOM XO03sicTBe» (TalikeHT,
2011), «CocTosiHME U TIEPCTIEKTUBBI Pa3BUTHUS 3alIUTHI PACTCHUN B MOJCPHU3AIIUH
cenbekoro  xo3sauctea.  [loceamaercs 100-meturo  HayyHo-mccnemoBaTerbCKOro
WHCTUTYTa 3aluThl pacTteHuidl u  20-1eturo  He3aBUcUMOCTH — PecmyOnuku
V36ekucran» (Tamkent, 2012), «Oxojoruueckd O€30MacHbIE MOIMMEPHI IS
arponpoOMBIIIIEHHOTO KOMIUIEKCa», «PoJib BHEAPEHHSI B MPAKTUKY Majo3aTPaTHBIX
arpoTEXHOJIOTUN JUIsl YBEJIMYEHHs] IUIOAOPOJMS TIOYBbI IPU  BBIPALIMBAHUU
XJIOMTYaTHUKA W TIOJIyYE€HUE BBICOKMX ypokaeB XJjomnka-ceipiia» (Tamkent, 2012),
«OCHOBHBIE HaIlpaBJICHHUs B OpraHU3allMKM IPOBEICHUS HAYYHBIX HW3BICKAHUW TI0
cenekiuu U ceMeHoBoACTBY» (Tammkent, 2013), «XXI Bek —Bek MHTEIUIEKTYaTIbHOTO
nokonenusy» (Tamkent, 2013), «AKTyaibHble MPOOJIEMbl HAYKH O TOJUMEPAX»
(Tamkent, 2013), «YcCOBEpIIEHCTBOBAHUE arpOTEXHOJIOTMM  BO3JICJIBIBAHUS
XJIOMYaTHUKa MW comyTrctBytonmx  Kyiabryp»  (Tamkent, 2013), Bropas
MEXAyHapoaHas KOH(]. MO W3YYCHHMIO apuIHbIX 3emelb «VHHOBauuu Ajis
YCTOMYMBOCTU M TPOJOBOJLCTBEHHOW O€30MAaCHOCTU apUIHBIX U TOJyapUAHBIX
tepputopuii» (Camapkann, 2014), «HaHomonumepHble CHUCTEMBI Ha OCHOBE
MPUPOAHBIX M CHUHTETHYECKHX IIOJMMEPOB: CHUHTE3, CBOMCTBA M TNPUMEHEHUE)
(Tamkent, 2014), «IlepcneKkTuBbl pa3BUTHSI CEIEKIMM M  CEMEHOBOJCTBA
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP B COBpeMEHHbIX ycnoBusix» (Tamkent, 2015),
«O06pa3zoBanne W Hayka B WHTepecax ycToWuumBoro pazsutus» (Tamkent, 2016),
«COBpPEMEHHOE  SKOJIOTMYECKOE COCTOSIHWE TMPUPOJHOM Cpeapl M HAy4yHO-
NPAKTHYECKUE aCIIEKThI PAlMOHAIBHOTO PHUPOI0NIONB30BaHus (AcTpaxab, 2016).
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Ony0/MKOBAaHHOCTH pe3yabTaToOB MccienoBanus. [lo teme nuccepraiuu
onyOnukoBaHO 44 Hay4yHBIX paboOT, U3 HUX 3 mareHTa, | MoHorpadwus, 4 nmocoous,
u3naHo 11 crareit, U3 KOTOphIX 9 B pecnyOJUKaHCKUX U 2 — B 3apyOeKHBIX
KypHaJlaX, peKOMEHI0OBaHHBIX BrIcIIel aTTecTalimoHHON KoMuccuen PecryOnmku
V30ekuctan s MyOJMKAallMd OCHOBHBIX HAYYHBIX PE3YyJbTAaTOB JOKTOPCKUX
JTIACCEPTALUM.

Crpykrypa m o0beM amccepranum. J(uccepranusi COCTOMT U3 BBEICHMS,
MATH TJ1aB, BBIBOJOB, CHHUCKA HCMOJb30BAHHOW JUTEPATYpbl U MPUIIOKECHUH.
O6bEM auccepTaiu cocTaBisieT192 cTpaHulpl.

OCHOBHOE COAEPKAHME JUCCEPTAIIUHN

Bo BBegeHMH 0TOOpaXeHBI aKTYaJbHOCTh M HEOOXOIUMOCTH MPOBEICHHBIX
UCCIIeIOBaHU, OOOCHOBAaHbI LI€Th M 3aJaud, NPEIMET U OOBEKThI, MOKa3aHbI
COOTBETCTBHUE HCCIICTOBAHUM MPUOPUTETHBIM HANPABICHUSAM DPa3BUTUSA HAYKH M
TEXHOJIOTH pecnyOnukn Y30€KucTaH, HayyHas HOBU3HA W IPAKTUYECKUE
pPEe3yJbTaThl, a TAKXKE TEOPETUUECKASI U IPAKTUYECKAsI 3HAYNMOCTh MCCIIEIOBAHNM,
MIPUBEJICHBI CBEJICHUS O BHEAPEHUU PE3YJIbTaTOB UCCIIENOBAHUN B MPAKTUKY, 00
OIyOJIMKOBAaHHBIX paboTax, CTPYKType U 00BbEME AUCCEPTALIUU.

B nepBoii rnaBenuccepranuu «Mcmosib30BaHue NMOJUCAXAPUIOB (XUTHH U
XHTO3aH) ISl MPEANOCeBHOH O00padOTKH CeMSIH CeJibCKOXO03M1liCTBEHHBIX
KYJbTYP TEeXHOJIOTUSIMH HHKPYCTHPOBAHUS, APaKUPOBAHUA U
KANCYJIHMPOBAHMA W WX BJHAHME HA IOCEBHbIE Ka4YeCTBAa CEMEHHOIO
MaTepuaja» IMPUBEICH aHAJW3 O CO3JAaHWH M NPUMEHEHUHM IIMPOKOIO CHEKTpa
Ounonornyecku akTUBHBIX BemlecTB (BAB), B ToM umciie MOJIMMEPHON HPUPOJIBI.
[Toka3aHo, YTO OHM MOBBIIAIOT YCTOMYUBOCTh PACTEHUIN K OOJIE3HSM, CTPECCOBBIM
(akTOpaM — HU3KUM TeMIIepaTypam, 3aCyXe U T.[., CTAMYJUPYIOT BEreTaTUBHBIN
POCT U PENPOAYKTUBHYIO (DYHKIIMIO PACTEHHIA.

[IpuBenen ananu3 3pPEKTUBHOCTH PA3JIMYHBIX MOIUMEPOB U UX MPUMEHEHHUE
B CEJIbCKOM XO3SIHCTBE, 3HAUYE€HUE IOJUMEPOB MJIsi HPEANOCceBHONH 00pabOTKu
CEMSIH CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp TEXHOJOTUSIMU WHKPYCTUPOBAHMS,
IpaXKUPOBaHUsSA, KalCyJIUPOBAaHUS W MX BIHSHUE Ha T[IOCEBHbIE KadyecTBa
CEMEHHOTO MaTepuaia, a TakKe IPOaHaTU3UPOBAHBI PAOOTHI, CBS3aHHBIC C
WCIIOJBb30BAaHUEM HAHOTEXHOJIOTMI B TOBBIINICHUH YPOKAMHOCTH M KadecTBa
TOTOBOM MPOAYKIIUU.

OcaelieHbl  BOIPOCHI, KOTOPBIE MO3BOJISIIOT CHAENATh BBIBOJ O LIMPOKOM
MIPUMEHCHUU XUTO3aHA B MUPOBOU CEIbCKOXO3SIMCTBEHHOW MPAKTUKE, YTO CBSA3aHO
C €ro pOCTPEryJHUPYIONIeH W OaKTEPUIMIHON aKTUBHOCTHIO, CIOCOOCTBYIONICH
0e30MacHOCTH MPOM3BOJICTBA M KauecTBa MPOAYKIUHU, COKPAIICHUIO 3aTpaT Mpu
BBIPALIMBAHUM ypOXKasl, YIYUYIIEHUIO KauyeCcTBa IIOCEBHOIO MaTepHalia, CHU)KECHUIO
3a0071€Ba€MOCTH W TMOBBIMIEHUIO 3(PPEKTUBHOCTH HKOJIOTMUYECKH O€30MacHBIX
MpenaparoB, YTO CBUJIETEILCTBYET 00 aKTyallbHOCTH TEMbI AUCCEPTALIUU.

Bo BTOpo# riase pucceprauuu «MecrTo, yCa10BHs, MAaTEPUAJIbl U METOAMKA
NPOBeIeHNsI MCCJIeIOBAHUID TIPUBEICHBI MaTepUadbl U METOAUKA MPOBEACHUS
UCCIICIOBAHMM, JaHAa  XAapaKTEPUCTUKA  TOYBBI, YCIOBUS  IPOBEIACHUS
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71a00paTOPHBIX KCCIICIOBAHUN W TOJEBBIX OMBITOB, a TAKXKE arpOTEXHUUYECKHX
MEPOTPUATUNA, OCYIIECTBICHHBIX Ha OMBITHOM YYacTKe.

B oroit rnmaBe naHO omnuMcaHue ONpeNeieHUs XJopouiia B JIMCThIX
XJIOITYaTHHUKA B TIOJICBBIX YCJIOBHUSX MPU UCIIOIB30BaHUH ITpudopa «SPAD-502», a
B J1a0OPATOPHBIX YCIOBUAX JJIsI OMPEEICHUS )KU3HEACATEIbHOCTU HUCIIOIb30BAIH
npubop «Plant Vital».

HccnenoBanusi mpOBOAWINCH B JTAOOPATOPHBIX M TIOJIEBBIX YCIOBHUSAX Ha
PecryOnMKaHCKOM CTaHUMM TEPBUYHOTO CEMEHOBOJCTBA M CEMEHOBEICHUS
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp (B HacTosiliee BpeMs BOILIEIUIEH B COCTaB
Hay4Ho-uccnenoBarenbCKoro  MHCTUTYTa  CEJIEKUUH, CEMEHOBOACTBA U
arpOTEXHOJIOTUU BBIPAIIMBAHUS XJIOIMKA), IO PEIICHUIO 3ajlad, MOCTABJICHHBIX B
paMKax auccepTauroHHoi padoTsl ¢ 2003 r. mo 2015 r.

B kauyecTBe HCXOJHOrO Marepuana JUisl TPOBEIEHUS HCCIEIOBAaHUMI
UCIIOJIB30BaAJIM ceMeHa copToB xyonuyatHuka C-6524, Cynran, C-4727, AH-basyt-
2, byxapa-6, Hamanran-77, byxapa-102, Anawxkan-35, Anguxan-36, Owman,
KOTOpBIE BHECEHBI B ['0CY/1apCTBEHHBIN PEECTP CEIBbCKOXO3SMCTBEHHBIX KYJBTYP,
PEKOMEHIOBAaHHBIX K IMOCEBY Ha TeppuTopuu PecryOiuku Y30ekucTas.

st mpeanoceBHOW 0OOpabOTKH CEMSIH CEeIbCKOXO3SHCTBEHHBIX KYJIBTYP
MIPUMEHSITUCH DKOJIOTMUECKH 0e30IacHble OUOJIOTMYECKH aKTUBHbBIC MOJUMEPHI Ha
OCHOBe xuTo3aHa BM u ero npou3BOJHBIX, CUHTE3UPOBAHHBIX B JIA0OpATOPUU
«Cunre3 nepcnektuBHbIX noauMmepoBy (CIII) HayuHo-uccienoBaTenbcKoro
Hentpa xumuun u ¢usukun noaumepoB (HULUX®DIT) npu HamumonansHom
yHuBepcutere Y30ekucrana (HVYY). IloceBHble ceMeHa 00pa0aThIBalIKCh
pPacTBOpAMHU MOJIMMEPOB HA OCHOBE XUTO3aHA U €ro MpenapaTuBHBIX (HOPM.

B Tperbeit rmaBe mucceprauun «BiusiHue mMcciiegyeMbIX OHOJIOTHYECKH
AKTUBHBIX MOJUMEPOB HA NMPOLECCHI, MPOUCXOASAIINE B CEMEHAX U PACTEHHUSX
XJIOMYATHUKA» TPOAHAIN3UPOBAHA POJIb MOJIUMEPHBIX MpPENapaToB HAa OCHOBE
XUTO3aHAa WU €ro MPOU3BOAHBIX B IMOJYYEHHH BBICOKMX M TapaHTHPOBAHHBIX
YPOKa€B CEIbCKOXO3SMICTBEHHBIX KYJIBTYP.

HccnenoBanusi 1Mo BIMSHHIO Y3XUTaHa Ha JIaDOpAaTOPHYIO U TOJIEBYIO
BCXOXECTh CEMSIH, POCT W Pa3BUTUE PACTEHUM XJIOMYaTHUKA, TaKXKe IO
MPUMEHEHUIO TperapaTa Y3XuTaH g MPEANoCeBHOM 00pabOTKU OTOJEHHBIX
CEMSIH XJIOMMYaTHHWKA TEXHOJIOTMEW KarcynupoBaHusa Hadatel ¢ 2003 ropana
PecnyOnukaHCKOM CTaHUMM TIEPBUYHOIO CEMEHOBOJCTBA U CEMEHOBEACHUS
CEIBbCKOXO03SIMCTBEHHBIX KyJIbTyp MCBXPVY3.

OnbITEl MO KarnCyJUPOBAHUIO CEMSIH XJIOMYaTHUKA PAaCTBOPAMHM XUTO3aHa
(X3) pa3zHO# cTeneHu OeaueTUIMpOBaHUA M KapOokcumeTuuemoiao3sl (KMLI)
pa3HOM MOJIEKYJIIPHOM MAacchl MO3BOJIUIM pPa3paboTaTh ONTUMAIbHBIA COCTaB
¥Y3xuTana, MPoOU3BOJCTBO KOTOPOr0 HAJIAKEHO HAa OonbITHOM ydacTke MUXDIT AH
PV3 (B Hacrosmee Bpemss HULXDII npu HYY).

N3yuanoch BiIHMsTHUE TTPOU3BOJHBIX XUTO3aHA B JIAOOPATOPHBIX YCIOBUAX HA
DHEPTUI0 TPOpPACTaHUS ©  BCXOXKECTh CeMsSH xJjonmdatHuka. OO0BEKTOM
HCCIIEIOBAHUS CIY>)KWJIM ceMeHa XxjomdaTHuka copta C-6524, koTopele mnepen
moceBoM oOpaGatsiBanuch pactBopamu  X3+Co™’m  mextHHa. IIpOBEIEHHBIC

HCCICAOBAHMA IIOKa3ajin, 4YTO IMOJHMMCPMCETANIOKOMINNICKCHI IICKTHHA C HOHAMH
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xobanbra (ITK+Co*?) B HcceyeMbIX KOHIIGHTPAIMAX MONOKHUTENBHO BIHSIOT Ha
SHEPTUI0 MPOPACTAHUSI, BCXOXKECTh, a TAKXKE Ha JUHAMUKY MPOpACTaHUsS CEMSH,
4YTO 0OeCcreunBaeT paHHUN POCT U Pa3BUTHE XJIOMYATHUKA.

N3yuenue BnusHus npenaparoB [IMK xwurozana ¢ Co npu pa3iauydHbIX
KOHIIEHTpAIUSAX PacTBOpa MOKAa3alo, YTO JHEPIrusl MPOPACTAHHUS U BCXOXKECTb
IIPEBBINIAIOT KOHTPOJIb Ha 7-15%.

C uenbio BBISIBJICHUS MEXaHU3Ma JIEHCTBUS MOKA3aHO BIUSHUE MCCIIETYEMbIX
OMOJIOTHYECKH aKTUBHBIX MOJIMMEPOB Ha MPOIECCHI, MPOUCXOIAIINE B CEMEHAX U
pacTeHHsAX XJOMYaTHUKA. BBIIBIEHO 3HaUeHHE OOBOJAHEHHOCTH M HAOyXaeMOCTU
Ha MPOPACTaHUE CEMSH XJIOMYaTHHUKA, B T.4. B KAlCyJIMPOBAHHBIX, C TOUKU 3PEHUS
TEOpHH CHHEpPreTHKH (puc. 1).

H —¢— KoHTponb —— X3

1,5 ——33+Cu —— V3XHTaH

—#— KMX —o—11-4

12 N N N e

0 1 2 3 4 5 6 7 8 9 10 11 12 15 14 15 16 17 18 19 20 21 22 23 24
Bpems, yac

Pucynok 1. Biausinue 00padoTKH OroJIeHHbIX CEMSAH XJIOMYATHUKA COPTA
CyJraH pa3iMYHbIMHU NPeNapaTaMu HA KHHETHUKY COPOLMM BOJBI

C 1uenpr0 HCCIEIOBaHUS IIpoIlecca HACHIIMICHUS BOJON 00paboTaHHBIE,
ONYILIEHHbIE ceMeHa XJionmyaTHUKa copta C-6524 ucnbIThIBAIA B TPEX BapUAHTAX:
KOHTpOJb; JlamOpoH; Y3XxuTaH, a OTroOJICHHBIC - B MSATH BapHaHTax: KOHTPOJb;
HNanopon; KMILI; xuro3an; ¥Y3xuran. [ umccienoBaHuil HCIOIB30BAIM TaKKe
o0paboTaHHBIE OTOJICHHBIE ceMeHa xJjomdyaTHuka coptoB Cynran u byxapa-6
MPOM3BOJHBIMM XUTO3aHAa B 6 BapuwaHTax: KOHTpoJib; [I-4; VY3xuraH; XuTo3aH;
XUTO3aHTHUOH M€, KapOOKCUMETWIXUTO3aH (mpoTpasutenu J[andbpon u I1-4
HCIIOJb30BAIMChH B KAYECTBE ATAJIOHA).

OnyleHHbIE CEMEHA XJIONMYAaTHUKA BO BCEX BapUaHTaX B TEYEHUE NEPBOIO
gyaca MOTJIOTHJIM HauOOoJbllee KOJUYECTBO BOJABI MO OTHOIIEHHUIO K Macce CyXHuX
CeMsIH, 3aTeM  KOJIMYECTBO  TMOIJIONIEHHOW  BOABI  CTAOMIM3UPOBAJIOCH.
[TornomaeMocTh BOJABI OTOJICHHBIMH CE€MEHaMM Xjom4yaTHuka copta C-6524 B
IepBBIC YeTHIpE 4Yaca Oblla HaWOOJbIIeH B KOHTPOJBHOM BapHaHTE U C
npumeHenueM JlanOpona u KMX. Haubombiee nmoriomieHue BoAbl 3a BCE BpeMs
HaOJII0JICHUH OKa3aJIOCh B BApHAHTaX ¢ IPUMECHEHUEM Y3XHTaHa M XMTO3aHa.
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[TormomnraemMocTh BOJIBI OTOJICHHBIMHA CEMEHAMU XJlomyaTHUKa copToB CynTaH
u byxapa-6 B repBbIc YeThIpe yaca ObLTa HanOObIIIeH B KOHTPOJILHOM BapUaHTE U
npu npuMmeHeHnn [1-4. Hanbounpiiee moriomeHne BoapI3a Bce BpeMsl HaO IO IeHU I
OKa3ajoCh B BapuMaHTax C NPUMEHEHHEM Y3XHUTaHa, XUTO3aHAtWOH MeEau |
XUTO3aHa.

BrIsBIIeHO, 4TO HamOOJIbIIIEE YCKOPEHHUE POCTa KOPHS XJIOIMYaTHUKA 3a BCE
BpeMsi HAOJIOJEHWH OKa3ajoch B BapHaHTaX C NPUMCHCHHEM Y3XHTaHa W
XuTo3aHa (puc. 2).
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PucyHnok 2. Biiusinue o0pad0TKU CeMSAH XJIOMYATHUKA PA3JIHYHbIMHU
NpenapaTaM Ha POCT KOPHS Y Or0JICHHBIX (a) M ONMyIIeHHBIX ceMsiH (0)
copra C-6524

Takum 00pa3oM, C HCIOIB30BAHUEM TMPEMIOKEHHOW MOJIENH OIKUCAHbI
3aKOHOMEPHOCTH BOJIHOTO TPAHCIIOpPTa B CEMEHH, BIUSHHE MPOTPABUTEIEH Ha
00OBOJTHEHHOCTh U HAOYXaeMOCTh CEMsIH XJIOIMYaTHUKA, a TaKKEe HA POCT UX KOPHS
M0/ BJIUSIHUEM TOJIMMEPHBIX MTPENapaToB.

[IpenapaTbl Ha OCHOBE XWTO3aHAa OOBIYHO XapaKTEPU3YIOTCA KaK MHIYKTOPbI
YCTOMYMBOCTA pPACTEHUM, 3alyCKalollUe pa3IMyHble 3al[UTHBIE PEaAKIUU
pactenuid. M3ydeHne akTUBHOCTH MEPOKCHAA3bl MOKA3aJI0, YTO OHA 3HAYUTEIILHO
M3MEHSETCSl TIPU CTPECCOBBIX COCTOSIHUSIX, @ TAK)KE MOBBIIIACTCS HAa HAYAJIBHOM
ATarne NpopacTaHUs CEMSIH.

B OCHOBHOM aKTHMBHOCTb MEPOKCHAA3bl MOBBIIIACTCS HAa MPOPOCTKAX, YbH
ceMeHa ObLIIM KarcCyJUpOBaHbl MOJTUMEPHBIMU MIpenapaTaMyi Ha OCHOBE XUTO3aHa U
€ro NpoMU3BOJHBIX. Tak, B BapuaHTE C Y3XUTAaHOM TIOKA3aHUSI SHEPIUU
MPOpPACTaHUSI U BCXOXKECTH CEMSIH XJIOMYATHUKA OCTAIOTCS Ha YPOBHE KOHTPOJIS,
OJIHAKO, AKTUBHOCTh MEPOKCHAA3bl Yy O-THEBHBIX U 12-AHEBHBIX MPOPOCTKOB
noBkIMIaeTcs B 1,4 pa3za 1o CpaBHEHHUIO C KOHTPOJIBHBIM BapuaHTOM. B oOpasmax,
obpabotanubix 2% KMX u TIK-MK-X3, sHeprusi mpopactanusi U BCXOXKECTh
ceMsiH noBbimaercs B 1,04 paza mo cpaBHEHHIO ¢ KOHTPOJIEM. AKTUBHOCTh y 6-
JHEBHBIX W 12-AHEBHBIX NPOPOCTKOB ceMsH, o0padotaHHbix 2% KMX,
nosbimaerca B 1,2 u 1,3 paza, COOTBETCTBEHHO, B BapUaHTE y 6-THEBHBIX U 12-
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nHeBHbIX 1npopocTkoB ¢ [IK-MK-X3 mnoBemmaercs B 1,3 uw 1,6 pa3sa,
COOTBETCTBEHHO.

Takum 00pa3oM, BBISBICHO, YTO KaICyJIUpPOBAaHUE CEMSIH MOJIMMEpaMU Ha
OCHOBE XMTO3aHAa W €ro Mpou3BOJHBIX (Y3xuTaH, KapOokcumeTmixurosaH, [1K-
MK-X3-MeTaIoOKOMITJIEKC XHMTO3aHA C TEKTHUHOM) IMOJIOXKUTEIBHO BIMSET Ha
SHEPIUIO MPOPACTAHUS U BCXOKECTh CEMSIH XJIOIMTYATHUKA U MTOBBIIAET aKTUBHOCTD
dbepMeHTa mepokcuaasbl B cpeHeM B 1,3 pasa 1Mo CpaBHEHHIO C KOHTPOJIbHBIM
BAPUAHTOM.

B xone oHTOreHeza pacTreHHe MPOXOIUT JABAa NPUHIHUIHUAIBHO OTJIMYHBIX
sTamna — rerepoTpodHbIN, OXBATHIBAIOIINN CaMbI€ TIEPBBIC THU MPOPACTAHUS CEMSH
U aBTOTPO(HBINA- TMOCIE TEepexoaa MPOpPocTKa K (POTOCHHTE3Y W TOTIIOMICHHUIO
BEIIIECTB U3BHE C MOMOIIBIO KOPHEBOW CHCTEMBI. B 3TUX yCIOBUSIX 3allacHBbIM
BEILIECTBAM MPUHAJIEKUT 0COO0 BaKHAS POJIb.

Hamu n3ydeHo n3MeHeHne akTUBHOCTH JIMIIAa3bl IO MEPE MPOPACTaHUS CEMSIH
XJIOMMYAaTHHUKA. BBISBIECHO, YTO HA MPOTSHKEHUM MEPBBIX ABYX AHEH, KOrga UIET
Ha0yXxaHuWe CeMsH, aKTUBHOCTb JHMAa3bl HApAaCTAeT CPABHUTEIBHO MEJJICHHO.
Pacnan >xvpa HauMHAETCSI MKy BTOPBIM M TPETbUM JHEM OT Hadasa HaOyXaHUs
CEMSIH, YTO COOTBETCTBYET MAKCHMAJIbHOMY TMOBBIIIEHUIO YPOBHS COACPKAHUS
KuclIoN Jmma3el. Ha yeTBEPTHIA JeHb OT Hadala HaOyxaHUs MPUXOIUTCS
MAaKCHMYM aKTUBHOCTH IIEJIOYHOM JIMMIA3bl U MOYTH MOJIHOE UCYE3HOBEHUE KUCIION
nunasel. K ceqpMoMy JHIO MpopacTaHus MPOIECC 3aBEPIIACTCS.

Habop XuUpHBIX KUCIOT y CEMSIH PAacTeHUM XJIOMYaTHHKA, 0O0pabOTaHHBIX
HCCIIeTyeMbIMU MOJIMMEPHBIMU npenapaTamu, OJINHAKOB, paznuuus
0OHapPYKUBAIOTCS TOJIBKO B MX KOJIMYECTBEHHOM COOTHOIIICHUH.

CyliecTBEeHHbIE pPa3uyus B KOJUYECTBEHHOM COCTaBE >KUPHBIX KHUCIOT
HaOIIOAAIMCh B BapHAHTE ONBbITa ¢ 00pabOTKON cemsiH mpenapatoMm JlanOpoH u
V3xuran. B BapmanTe ombiTa ¢ JlanOpoHOM Maclio HMMENIO HEHACHIIICHHBIN
XapakTep 3a CUeT YBEJHMYEHHS IMPOLEHTA JIMHOJEBOW KHUCIIOTHI, & B BAPUAHTE C
VY3XUTaHOM JKUPHOKUCIOTHBIA COCTaB Macja HOCHJ Xapaktep Oouibiiei
HACBHIIIEHHOCTH 3a CUET YBEJIIMUCHUS TPOLICHTA NATbMUTHHOBOMN KUCIIOTHI.

B ueTBepToil ri1aBe «BiausiHMe ucceqyeMbIX OMONPENapaToB HA KA4eCTBO
ypPOXkKasi B Pa3BUBAINIUXCH PACTCHUAX XJIOMYATHUKA) MIPUBEICHBI PE3YJIbTATHI
MCCIICIOBAHNUI IO BIMSIHUIO KAICyJIMPOBAHUS CEMSIH XJIOIMMYATHUKA SKOJOTHYECKU
0e30MacHbIMU OMOJIOTUYECKH aKTUBHBIMU MpernapaTaMyd Ha OCHOBE XUTO3aHa U €ro
MIPOU3BOJIHBIX HA TTOCEBHBIC U COPTOBBIE KAaUECTBA CEMSH XJIOMYATHUKA.

Ha onbsitHOM yuacTke HMHCTMUTyTa  CEJIIEKLIMM, CEMEHOBOJCTBA U
arpoTEXHOJIOTUM BbIpanmBanug xjonka B 2012-2015 romax mnpomomxamuch
uccieoBanns Ha coprax xyonyatHuka Cynran u C-6524 B nsatu Bapuantax. [Ipu
TOM OBUIM HCIOJB30BAHBl OTrOJICHHBIE CEMEHa, OoOpabOTaHHbIE MpenapaTamu
VY3xuTaH, XHTO3aH, MOJUMEDP METAaJUIOKOMIUIEKCXHTO3aH ¢ Menbto, [lanbpon, u
KOHTPOJIb 0€3 00paboTKH.

B moneBeix ycnmoBusx OBUIM MPOBEACHBI HAOMIOACHUS 1O JWHAMHUKE
MOSIBJICHUSI BCXOJIOB, PACHPEACIICHUI0 BCXOAOB IO THE3JaM, OIpeaessaach
MOJI€Basi BCXOXKECTh, IMOPAXKAEMOCTh T'OMMO30M, KOPHEBOW THUJIBIO, TJIEH U

TPUIICAMH, a TaKXKe MPOBOIWINCH (heHojormdeckue HaOmonenus. [lomydeHHbIC
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JTAHHBIE TIOKA3bIBAIOT, YTO OTOJICHHBIEC KAMCYJIWPOBAHHBIE CEMEHA C MPUMEHEHUEM
XUTO3aHA M €r0 MPOU3BOAHBIX -Y3XHTaH, METAIJIOKOMILJIEKC XMTO3aHAa C MOHOM
MEIM UMM TPEUMYIIECTBO, KaK Mepea KOHTPOJbLHBIMU PACTEHUSMHU, TaK U B
CpPaBHEHHH C IPYTUMHU BapHaHTaMHU.

Tak, mojieBasi BCX0XXECTh OTOJIEHHBIX ceMsiH copta CynrtaH, 00pabOTaHHBIX
VY3xuraHnom, oka3zanack Ha 4,1% BrIe, a copra C-6524 — Ha 1,4% 10 cpaBHEHHIO
c pacreHusiMd, oOpaboraHHpiMH JlanObponom Ha 3,7% W 1O CpaBHEHHUIO C
KoHTposieM — Ha 1,7%, cootBercTBeHHO. Paza OyTOHHM3AIMU TpU 00pPabOTKE
orojieHHbIX ceMsH (copT CynraH) Y3XUTaHOM M XMTO3aHOM HACTyINWJIa Ha 3 JHS
panbIie, Ha moceBax (copt C-6524), 00paboTaHHBIX METATIOKOMIUIEKCOM XHUTO3aH
C MOHOM MenH, Ha 4 JHS paHbllle, a XUTO3aHOM — Ha 3 JIHS — MO CPaBHEHUIO C
KOHTposeM. Poct pacrenuit Ha 1 UIOHS B TOCEBAX C OTOJIEHHBIMU CEMEHAMH COPTa
CynraH, 00pabOTaHHBIX ¥Y3XUTaHOM, OKA3aJICs BBIIIE KOHTPOJISI HA 2,6 CM, a copTa
C-6524 —na 1,7 cm.

JlanpHeliye pe3yabTaThl HAOIIOACHUHN IMOKa3aId, YTO IO POCTY PACTCHHUM Ha
1 urons, 1 aBrycra, 1 ceHTAOpS, BhIpallleHHbIE U3 OTOJEHHBIX ceMsH copta CynTaH
u C-6524, o6paboTaHHbIe Y3XHUTAaHOM, UMEIHU MPEUMYIIECTBO TIepe] KOHTPOJIEM U
npyruMu BapuanTamu. Ha 1 ceHTS0pst pocT pacTeHH M3 OTOJIEHHBIX CeMSH copTa
Cynran, oOpaboTaHHble Y3xuTtaHoMm, ObUIM Ha 6,2 cM, a o00paboTaHHBIX
MeTtamokoMiiekcom X3+Cu— Ha 11,5 cM Ob11 BbIle KOHTPOJIA. CUMIIOIHAIBHBIX
BeTBEH Ha xJyiomuatHuke copta CyiTaH, BBIPAIIEHHOTO U3 CEMSH, 00pabOTaHHBIX
V3xuranom, Obuio Oonpme Ha 0,5, a wu3 ceMsH, o0oO0pabOTaHHBIX
MeTAJTIOKOMILIEKCOM XuTo3aH+CU — Ha 0,9 GoJibliie 10 CPaBHEHUIO C KOHTPOJIEM.

Poct xnonuatHuka copta C-6524, BeIpallIeHHOTO M3 CEMsIH, 00pabOTaHHBIX
V3xuranom, Obu1 Oosibiie Ha 7,0 ¢M, M3 OrOJICHHBIX CEMSIH, OOpabOTaHHBIX
METAJUIOKOMIUIEKCOM XUT03aH+CU — Ha 6,5 CM BBIIIE [0 CPABHEHUIO C KOHTPOJIEM.
CumnoananbHbIX BETBEU Ha xjomuatHuke copTa C-6524, BbIpallleHHBIX U3 CEMSH
00paboTaHHBIX Y3XHUTaHOM, ObLIO Ha 1,8 mIT. OONBINE, M3 OrOJICHHBIX CEMSH,
00paboTaHHBIX METAUIOKOMIUIEKCOM XxuTo3aH + CU — Ha 2,7 mT. OOJIBIIE IO
CPaBHEHHIO C KOHTPOJIBHBIMU PACTEHUSMHU.

Ha 1 Hosi0pst HauBbICIIasi ypoKallHOCTh B Tiepecuere Ha 1 ra oTMedeHa B
BapHaHTaX XJIOIMYATHHKA, BBIPAIIEHHOTO M3 CEeMsIH, 00paOOTaHHBIX Y3XHTaHOM U
METAJNTIOKOMILIEKCOM XuT03aH + CU. YpoxallHOCTh XJIOITYaTHHKA, BBIPAIIEHHOTO
M3 OroJieHHbIX cemsiH copta CynrtaH, oOpaOOTaHHOTO Y3XWTaHOM W TMOJUMEP
METAJJIOKOMILJIEKCOM, ObliIa BhIIIe Ha 4,5 1/Ta U 5,3 11/Ta COOTBETCTBEHHO, & COpPTa
C-6524 - 4,2 n/ra u 4,0 wra(tadn. 1). HeobxoaumMo OTMETHUTH, YTO pacTCHHUS,
MOJYyYECHHbIE OT CEMsH, OO0pabOTaHHBIX Y3XUTAHOM M METAJNIOKOMIUIEKCOM
xuTo3aH+CU, HMMEIT TEHACHIMIO K pPaHHEMY pPAaCKpPBITHIO KOpoOOUYeK, dYTO
MTO3BOJISIET TOJIYYUTh 00JIe€ KAYECTBEHHBIN XJIOMOK-CHIPEIL.

Jlns  ompeneneHrus XO3SMCTBEHHO IIEHHBIX IPU3HAKOB XJIOMKA-ChIpLa M
TEXHOJOTHYECKUX CBOMCTB BOJIOKHA OBUIM OTOOpaHBI MpOOHBIE oOpasmbl mo 50
KOpOOOUEeK, MO0 HHM OIpeJelieHa Macca XJIONMKa-ChIplia OJHONH KOpPOOOYKH B T,
JUTMHA BOJIOKHA Ha BEJIBBETHBIX JIOCKaX B MM M BBIXOJ[ BOJIOKHA B MpoOIlleHTax. B
pecnyOnukanckoMm 1ieHTpe «Cudar» omnpeneneHpl TEXHOJIOTHMYECKHE CBONCTBA

BoJIoKHA 110 cucteme HIV.
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Ypo:kaiiHOCTbH X0351/iCTBEHHO IleHHbIE KaYecTBa XJI0NKa-chipua coproB Cyaran u C-6524 R,

(ycpenHenHble 1aHHbIe 3a 2012-2015 rT.)

Taoauna 1

Co0OpaHo ypo:xasi XJI0NKA-ChIpHa

X0351liCTBEHHO IIeHHbIE
Ha Ha Ha Bceero KavecTBa XJIONKA-ChIpUa
15 cenTsnopsi 1 okTsI0ps 1 Hos10p# = PH
© = JiuHa
Ne Bapuantbl s S Macca BOJIOKHA,
= 2 Brixoa
= XJIOIIKA- MM
r u/ra r u/ra r u/ra r uwra | 2 z | BOJIOKHA, .
s ChIpPIIa OTHOM
e g %
KOpPO0OYKH, T
Coprt Cyaran
1. | Kontpomab 8028 22,3 1435 |12,1 1800 | 5,0 | 14184 | 394 0 34,7 6,2 33,8
2. | JlanGpon 8066 22,4 | 4428 | 12,3 1798 | 5,0 | 14292 | 39,7 | +0,3 34,5 6,2 34,0
3. | ¥Y3xuran 9047 25,1 | 5256 | 14,6 1609 | 45 | 15912 | 44,2 | +4,5 34,9 6,4 34,1
4. | Xuto3aH 8748 24,3 14860 | 13,5 1656 | 4,6 | 15264 | 42,4 | +3,0 34,9 6,5 34,0
5. | Merammmokom- | 9000 25,0 [5004 |13,9 2088 | 5,8 | 16092 | 44,7 | +5,3 34,8 6,4 34,3
miexe X3+Cu
HCP 05~ 0,44 u/ra, HCP 05 — 1,04%
Copt C-6524
1. | Konrponb 7884 21,9 4212 | 11,7 1908 | 5,3 | 14004 | 38,5 0 35,9 55 34,2
2. | JlanGpoH 8100 22,5 4176 | 11,6 1836 | 5,1 | 14112 | 39,2 | +0,7 36,0 5,5 34,4
3. | Y3xuran 8856 246 |4464 | 12,4 2052 | 5,7 | 15372 | 42,7 | +4,2 36,3 5,7 34,6
4. | Xurto3aH 8532 23,7 | 4716 | 13,1 1476 | 4,1 | 14724 | 409 | +2,4 36,0 5,6 34,1
5. | Metaiumokom- | 8748 24,3 14788 | 13,3 1764 | 4,9 | 15300 | 425 | +4,0 36,2 5,7 34,1
mieke X3+Cu

HCP os= 0,57 u/ra, nau 1,41%
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[IpormeHT BBIXOJ@ BOJIOKHA, Macca XJIOMKA-ChIPIa OJHOW KOPOOOYKH, JJIMHA
BOJIOKHa y pacteHuid copra CynraH, ceMeHa KOTOpbIX ObulM 00paboTaHbI
VY3XuTaHOM, MPEBBIIIAIN KOHTPOJb, COOTBETCTBEHHO, Ha 0,2%, 0,2 r u 0,3 MM, 1o
cpaBHeHHMIO ¢ 3TanoHoM (/lanOpoH) BbIXOJ BOJIOKHA OKa3ajics Bbime Ha 0,4%,
Macca XJIoMKa-chIpiia 0JHOM KopoOouku Ha 0,2 r, JyinHa BosIokHaA - Ha 0,1 MM.

[Ipu o00OpaboTke ceMsH METaUIOKOMILJIEKCOM XHUTO3aH C MEAbI0 BBIXO/]
BOJIOKHA TpeBbIIai KOHTpoJb Ha 0,1%, Macca xjomnka-celplia OJHOW KOpOOOUKH —
Ha 0,2 1, qiuHa BojokHa — Ha 0,5 MM.

I[To copty C-6524, cemeHa KOTOPBIX O0OpaOOTaHBI Y3XWUTAHOM, BBIXO
BOJIOKHA OKa3aJicd BBIIIE MO CpaBHEHUIO ¢ KoHTpojeM Ha 0,4%, macca xjomnka-
ChIpIia 0JIHOM Kopobouku -Ha 0,2 T U AyMHA BOJOKHA -Ha 0,4 MM, a IO CpaBHEHUIO
C CeMEHaMH, IPOTpaBJICHHBIME TIpernapatoM J[anOpoH, BBIXO/ BOJIOKHA OKa3aJiCcs
6omwiie Ha 0,3%, nmuHa BosIokHA - Ha (0,2 MM U Macca XJionka-ceipia - Ha 0,2 T.
[Io cemenam, 00pabOTaHHBIM METANIOKOMILJIEKCOM, BBIXOJ BOJOKHA IO
CPaBHEHMIO C KOHTpoJieM okazaiics - Ha (0,3% Belllle, Macca XJIOMKa-ChIpla OJIHOU
KopoOouku OoJbie - Ha (0,2 T ¥ JJIMHA BOJIOKHA OKa3zanachk kKopode- Ha 0,1 mM.

TexHoIOrMYECKHE CBOMCTBA BOJIOKHA, HE3aBUCHMO OT MPUMEHSIEMBIX
MOJIMMEPHBIX KOMIIO3UIIMI, COOTBETCTBYIOT JaHHBIM aBTOPCKOTO omucaHus. Tak
MHUKpOHEp BapbupyeT oT 4,43 no 4,53 no copry Cynran u ot 4,39 no 4,48 no
copty C-6524.

[TonyueHHble TaHHBIE CBUIETEIBCTBYIOT O TOM, YTO KaIlCyJIMPOBaHUE CEMSH
UCTIBITYEMBIMU TpENapaTaMd Ha OCHOBE XHUTO3aHAa U €r0 TPOU3BOJHBIX —
V3xuTaHa ¥ METAJNIOKOMIUIEKCAa XUTO3aHa — JIal0T MOJIOKUTEIbHBIE Pe3yJIbTaThl B
XJIOTIKOBOJICTBE.

[Ipencrapisyio MHTEpEC H3y4YeHUE HAKOIUICHHS XJjopoduuia U OUoMacchl
pacTeHMI XJIONMYATHUKA, BBIPALIEHHBIX W3 CEMsSH, 00paOOTaHHBIX HCCIIETyEMbIMU
MOJIMMEPHBIMU MTpEnapaTaMH.

BrisiBIIeHO, YTO KanCyJupoBaHUE CEMSH MpenapaToM Y3XUTaH OJIaronpusTHO
JICUCTBYET Ha HAKOTUICHHE XJIOPO(PHILIA B PACTCHUSIX XJIOMYATHUKA.

Kpome wu3yuenus HakomieHus XJjJopoduiuia B JHCThIX PACTCHUM H €ro
BIIUSHUS HA YPOXXKaWHOCTh, ObLIA IMOCTaBJieHA 3ajada, OMNPEACIHUTh JICHCTBUE
HCCIIEyEMBbIX TMOJMMEPHBIX TMpErnapaToB Ha HAKOIUJIEHHE CyXOW Macchl
XJIOIMYaTHHKA.

Cyxyro maccy ompeAeisuyli B Hayajle IBETEHHUs, BO BpeMs LBETEHUS U
M7101000pa30BaHusl, BO BPEMS CO3PEBAHUS U B TIEPHOJI MACCOBOTO CO3PEBAHUSI.

[TonyueHHble JaHHBIC TMOKAa3bIBAIOT, YTO Ha CYXYI0 MacCcy pacTeHUi
OKa3bIBAaC€T BJIUSIHUE O0OpabOTKAa CEeMSIH  HCHOBITYEMBIMU  TOJIMMEPHBIMHU
npenaparamu. Tak, cyxasg macca pacTeHMil Ha 18 ceHTsOps, T.e. B NEpPHUOJ
MacCCOBOTO CO3pEBaHMsI, MO OTOJICHHBIM ceMeHaMm 1o copTy CynTaH mnpeBbllaja
KOHTpoJib Ha 21 1, a mo omymeHHbIM - Ha 12 r. Takas 3aKOHOMEPHOCTbH
HaOroa1ach B pa3ubie a3bl Pa3BUTHsI PACTCHUI, BO BpEMsI KOTOPBIX OTOMPATUCh
pacTeHust AJisl ONPEIEICHUS CYX0il MaccChl.

Cyxasg Macca pacTeHUM, BBIPAIIEHHBIX M3 OTOJEHHBIX KalCyJIUPOBaHHBIX
V3xuranom cemsiH (copt C-6524) mpeBspiiana CyxXyr Maccy KOHTPOJIbHbIX Ha 15,1

I, a ONyIIEHHbIX ceMsH-Ha 0,9 r.
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B KoHIIe Bereranuu pacTeHHs KOHTPOJbHOro BapuanTa (copt CynraH) mpu
[IOCEBE OrOJICHHBIMU CEMEHaMHU HaKOIWJIM XJIONKa-chipia B cpenHeM 41 r, 1o
onymeHHbIM - 43,2 1, 1o copty C-6524, cooTBETCTBEHHO, 42,3 T 1 48 T.

HauOounbliiee KOIUYECTBO XJIOMKA-ChIplia OBLIO TMOJIYYEHO TMpPU IOCEBE
cemeHamu copta CynraH, 00paOoTaHHBIE Y3XHTAaHOM, KOTOpPbIE MPEBBIIIATN
KOHTpoJIb Ha 12,1 T, a ceMeHa, oOpaboTaHHbIE XUTO3aHOM — Ha 8 T. AHaJIOTMYHbBIC
JaHHbIe OBUIM TIONy4eHbl Tpu TMoceBe ceMsiH copta (C-6524, koTopsie,
COOTBETCTBEHHO, NPEBBICWIIN MOKA3aTENIX KOHTPOJIBbHBIX pacTeHui Ha 3,8 u 3,0 .

Takum oOpa3zoMm, TONyYEHHBIC pE3yJIbTaThl TOKA3bIBAIOT, YTO 00OpabOTKa
CeMSIH Y3XUTaHOM OOECIIEUYMBAECT YBEIWYEHUE POCTAa U AKTUBHOE pPa3BUTHE
pacTeHMIl XJIOMMYATHHUKA, YTO TMOJIOKUTEIBHO CKa3bIBA€TCA Ha ypoKae XJIOMKa-
ChIpLIA.

Hamu Ob110 M3y4€HO BO3MOYKHOE BIIMSTHUE PA3JIMYHBIX MTPENapaToB HA OCHOBE
XUTO3aHa Ha JbIXaHUWE U (HOTOCHMHTETHYECKYIO AKTUBHOCTb JIUCTHEB PACTCHUI,
BBIPAIIICHHBIX M3 CEMsIH XJIOMYAaTHHKA, OOpa0OTaHHBIX Y3XUTAaHOM M TOJUMED
METAJJIOKOMILIEKCOM XMTO3aHa C MOHAaMU Meau. MccnenoBanus TPOBOAWINCH Ha
JUCTBAX xyomyaTHUKa copta CynTaH, BBIPAIIEHHBIX HAa 3apa)KEHHOM BHJITOM U
He3apaXeHHOM (YUCTOM) mojsix. [IpoObl oTOUpanuchk B cepeliiHe BEreTallOHHOTO
nepuoaa 2013-2015 rr., a umenno 14 urons, 5 aBrycra u 18 aBrycra. [[ns ananusza
Opanu BepXHHUE, XOPOIIO OCBEIIAEMbIE JIUCThS C 3-4 MEXIOY3JIHM OT BEPXYIIKU
pacTeHus.

VYCTaHOBJIEHO  BIUSIHME  HECKOJBKMX  IMPOU3BOJHBIX  XUTO3aHA  Ha
KOHIICHTpAIMi0 XJopoduiyia B JHUCThAX UM CBA3AHHBIE C OJTHUM TMPOLECCHI
MOTpeOJIeHUsT W MNPOAYKIMU Kuciopoja. Bo Bcex wuccienyemMbIXx BapUaHTax,
00pa0OTaHHBIX TMPOU3BOAHBIMU XWUTO3aHA, KYJIbTUBUPYEMBIX Ha YHUCTOM IIOJE,
COJICp’)KaHME CYXOTO BEIIeCTBAa B JIMCTOBOM IUIACTUHKE OBUIO BBIIIE, Ye€M Y
KOHTpOJIA. Y TpYIIbl pacTeHUM, BBIPAIICHHBIX M3 CEMSH, 00pabOTaHHBIX
VY3xuraHom, Ha (OHE BUIITA COJEPKAHUE CYXOTO BEIIECTBA B JIMCTE MOBHIIIAIOCH
Ha 10%, a ¢ yucroro nosis - Ha 21% OTHOCUTEILHO KOHTPOJIS.

N3mepenne KOHIIEHTpaluu XJopoduiia B JUCTHAX XJIOMYATHUKA, KaK U
OKHJIaJIOCh, CTATUCTHUYECKU JOCTOBEPHO IMOKa3ajio 0oJiee BBICOKOE COJIepKaHHe
xjopoduizia B Tpynmax pacTeHUN, HEMOPAKEHHBIX BWITOM. Tak, B TpyImax
pacTeHul C MOJIs, 3apaKEHHOTO BUJITOM, COAEpKaHUE XJIOPO(HIITIa COCTABIISIIO B
cpennem 52.45+2.2 MKT/cM%, a ¢ grcroro moms- 59.31+3.05 Mkr/cm’ (Bbime Ha
13.1%). Ananoruusble MoKa3aTead HEOOpaOOTaHHBIX MOJIMMEPAMHU KOHTPOJIbHBIX
IPYII OTIANYAIUCh TpuMepHO Ha 11%.

Ha 3apaxxeHHOM (oHE OTMEYEHO MOBBIIICHHOE COAEpKaHUE XJIopoduiia y
BCEX TIpynm pacTeHUW, TMpeaBapUTESIbHO  00pabOTaHHBIX  IOJIMMEpPaMU,
OTHOCUTEIBHO HeoOpaboTaHHoro koHTpois. K  mpumepy, pasHuna B
KOHIICHTpAIUU XJI0popuilia Ha eUHUITY TUIOMAIN JUCTa cocTaBuia oT 6 1o 16%
y pacTeHui, MNpeaBapUTEIbHO 00pabOTaHHBIX MPOU3BOJHBIMU XHUTO3aHA, II0
CpaBHEHUIO ¢ HeoOpabortaHHBIMHU. B rpynmax mociie 00pabOTKu Y3XUTAaHOM H
XenaToM (METAUTIOKOMIUIEKCXUTO3aH C MEbI0) 3TU MOKa3aTelIW MOBBIIIAIUCH Ha
15 u 16%, COOTBETCTBEHHO, IO CPABHEHHUIO C KOHTPOJIEM.
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PesynbraThl usmMepeHuii CkopocTu mpoaykiuu u notpedsenus CO, TUCThIMH
XJIOMYaTHUKA TOKa3ajdyd JIOCTaTOYHO OOJIbIIYI0 BapuaOeIbHOCTh  JAHHBIX
NoKa3aTeaed B KaXIOM BapuaHTe. BBISBIEHO, YTO CKOPOCTh BHAMMOTO
(dboTOoCHHTE3a Yy BApUAHTOB XJIOMYATHHUKA, KyJIbTUBUPYEMbIX HAa BWJITOBOM (hOHE,
Obi1a Ha 24% HuUXKe, 4eM Ha He3zapaxeHHoM. Hawmmyurime pe3ynbTarhl MoKasal
OMBIT C PACTEHUSMH XJIOMYATHUKA, BBIPAIICHHBIMU U3 CEMsIH, 0OpaOOTaHHBIX
VY3xuraHom, a Taxke xenatom (yBenudenue Ha 21,8 u34% coOTBETCTBEHHO).

B mnosieBbIX ombITax BBISBICHO YIIYYIIEHUE MOKa3aTeliel, XapaKTepU3yrouux
COCTOSIHUE  (POTOCHMHTETHYECKOrO0  almapara  pacTeHUM,  MOJBEPrIINXCS
MPEANMOCEBHON  00pabOTKEe MPOM3BOAHBIMH  XHTO3aHA. JKCHEPUMEHTAIHHO
JI0Ka3aHO CTATUCTHYECKHU JOCTOBEPHOE MOBBIIICHHE COACpKaHMS XJIopoduiuia Ha
€MHUILY TIJIONIA/IN JINCTA U TOBBIIIEHUE CKOPOCTH npoaykiuu CO; 1noj BIUSHUEM
IpenaparTos.

[Toy4yeHHbIe B pe3yibTaTe MPOBEACHHBIX Ja0OPATOPHBIX U MOJIEBBIX OMBITOB
JAHHBIE TTOJIOKUTEIIBHOTO BIUSHHS XUTO3aHA U €r0 MOJMMEPHON IpenapaTUBHON
dbopmbl Y3XxHUTaHa Ha BCXOKECTh CEMSIH U PA3BUTHE, U YPOKAWHOCTH XJIOMTYATHUKA
MOCTYKWJIM OCHOBOM JJISl IPOBEICHUS MIUPOKUX MPOU3BOJCTBEHHBIX HCIBITAHUN
KarcCyJUPOBAHHBIX CEMSH B Pa3IUYHBIX PETHOHAX PECITYOIUKH.

B mnsaroii rnaBe «lIpoM3BOACTBEHHbIC MCNBITAHUS KAINCYJHPOBAHHBIX
CeMSIH XJIOMYATHUKA» W3JI0KEHBI JJaHHbIC MO MPOU3BOJCTBEHHBIM HCIIBITAHUSIM,
nposenaeHHbIM B 2009-2011 rr. B CypxaHaapbHHCKON 00acTi 1 AMyJapbHHCKOM
paiione Pecny0nuku Kapakanmakcras.

B Tedenue BereTallMOHHOTO MEPHUOJIa pacTeHUs ObLIU 00CIIeIOBaHbI B UIOHE,
HIoJie, CeHTI0pe U OKTsOpe Mecsmax. [Ipu kaxxaom oOcrienoBaHUM HAOJIOAATIO0Ch
MPEUMYIIIECTBO  KalCYJIMPOBAaHHBIX CEMSH B pOCTE, Pa3BUTHH, B HaOOpe
IJI0JIODJIEMEHTOB U YPOXKAMHOCTU XJIOMYaTHUKA. Tak, oOciepoBaHue OT 7 HIOHS
nokasaiio, uto B (hepmepckom xozsiictBe «Coat Adayamumy» [llypunHckoro paiiona
3acesHo 54,2 ra, W3 HUX 28 Tra KalcyJIUpOBaHHbIMU ceMeHamMu u 26,2 ra -
OTOJICHHBIMM CEMEHaMHU B KadyecTBe KOHTpouisl. IIpu mM3ydeHHH COCTOSIHUSI TIOCEBOB
BBISIBJICHO, YTO PACTEHUS, MMOJIyYEHHBIC U3 KallCYJIMPOBAHHBIX CEMSH, MMEIOT Ha 1-2
OytoHa Oosbllie, a BBICOTY Ha 4-5 CM BBIIIE, YEM Y PACTCHUN KOHTPOJIHHOTO
BapuanTa. K 10 ceHTa0ps KOM4YecTBO CUMITOINI MPEBBIIIAIO KOHTPOJIbHBIN BapHaHT
Ha 1,1 mT., KomudyecTBo Kopobouek Ha 0,9 mT, B T.4. packpbIThiXx — Ha 0,7 mT. Ha 1
HOSIOpsI onpeziesieHa ypoKaiHOCTh XJIOMKA-ChIPIIA U BBIABIEHO, YTO €r0 YPOXKaliHOCTh
ObUIa Ha 3,5 11/Ta BBIIE KOHTPOJIS UK TIPEBBICKIIA KOHTPOJIb Ha 8,9%.

B Jlenayckom paiioHe KarncyJIMpOBaHHBIE CEMEHA BBICEBAIIU B 5 (pepMepcKux
xo3sicTBax: «XonukoB Mamarmypoa», «llapmaeB AOmypaxmon», «XO0JIMaTOB
Xonmar», «Kapakyn Ttykcabo» u «Xamug 0000». Bo Bcex depmepckux
XO03MCTBAX PpACTCHHS TMPU TIOCEBE KAMCYJIUPOBAHHBIMM CEMEHAMHU HWMEIHU
MIPEUMYIIECTBO Ha BCEX ATarax o0CIeA0BaHMS TIEpe]l KOHTPOJIEM, KaK B POCTE, TaK
U B pa3BuUTUU pacTeHuil. Poct x 7 uioHs Obul Ha 4-6 cM BBIIE, @ KOJMYECTBO
O0yToHOB Ha 1-3 Gosbie. YposkaitHOCTh Ha 1 HOSOPs IpeBbICHIIa KOHTPOJIbL Ha 3,4
11/ra, Kopobouek ObL10 Ha 1 GobIIIe.

B cpemnem ypoxaitHocth 1o CypxaHIapbHHCKOM 00JacTH Ha IOCEBax

KarcyJIupOBaHHBIMUA CeMeHaMu coctaBmia 41,1 1/ra, 4to BbIe KOHTpos Ha 4,3
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i/ra. HaumOonpimass ypoxkalHOCTH OTMEUEHAa B (PEPMEPCKUX  XO3SMCTBAX
«Daxpunaun Cavipunaun», «Xyppam OumiaueB» Y3yHCKOTO paiioHa, B KOTOPBIX
ObUT0 MmoJrydeHo 1o 42,7 mw/ra ¢ mwiomanu 34 rekrapa. bonee 40 1/ra monyduinu
dbepMmepckue xo3sicTBa «YMHp3ak oTay Y3yHckoro u «lOmmy3 Menukynzonay,
«Illagmon Ilakupy, «Yiayrcado» Capuacuiickoro paiioHOB.

VYpoxkallHOCTh B (pepMepCKHUX XO3SUCTBAX MPHU MOCEBE KaICyJIHMpPOBAHHBIMU
CEMEHaMU OKa3anach Ha 1,5-4 neHTHepa BbIlIE, YEM B KOHTPOJIE.

JIns mpoBEpKHM [IEWCTBUS KalCyJIMPOBAHHBIX CEMSH Ha YypOXKaWHOCTH B
Pa3TUYHBIX PETHOHAX PECITyOJIMKY MPOBEIN UCTIBITAHNS B AHIMKaHCKOU 00JIacTH.

Kpome HaOmroneHuii 3a moceBaMd C OrOJICHHBIMU KallCyJHpPOBaHHBIMU
CEMEHaMHU, B AIKCIIEPUMEHTAIBHBIX IENSIX ObUIM HMCIOJb30BaHBI M OMYIICHHBIC
CEMEHa, KalcyJlupoBaHHble Y3xuTaHoM. OHU Obum mocesHsl B FOkopu-
Yupuukckom paiioHe TamkeHTcKkol obOsacTtu. POocT pacTeHuid, TycToTa CTOSIHHS,
KOJIMYECTBO CUMITOJIUM, KOJIMYECTBO KOPOOOUYEK B CpeTHEM OBLIU BBIIIIE KOHTPOJIS.
CeMeHHOM XJIOMOK-ChIper] OblT coOpaH 15 ceHTs0ps.

OO0pa3ipl ceMsiH, KOTOpble ObUTH KallCyJIMpPOBaHbI, anu ypoxkait Ha 0,9 1/ra
Bbiie. OKOHUYATEIbHAS YPOKANHOCTh COCTaBWJIA MO KOHTPOJIBHBIM mpobdam 35,9
1/ra, mo kamcyiaupoBaHHeiM 37,1 1/ra unu Ha 1,2 m/ra Gomnbire koHTposs. Ilo
KaxJ0il npobe coOpanbl 00pasibl B konuuectBe 100 kopoOoyek, MO KOTOPHIM
MIPOBE/ICHBI JTaOOPATOPHBIE aHAIM3bI TIO ONPEACIICHUI0 MACChl OJIHON KOPOOOYKH,
JUTMHBI BOJIOKHA, BBIXO/Ia BOJOKHA M TEXHOJOTMYECKUM CBOMCTBaM BOJOKHA. [1o 8
oOpa3iaM KOHTPOJISI U CeMsiH, 00pabOTaHHBIX Y3XHTAaHOM, MaCCaXJOMKa-ChIpla
onHOM KopoOouku B 2009 r. coctaBnsina 5,76 r, u nonydeHHsle u3 ypoxas 2010
rojaa - 5,78 r, a oOpaboTaHHbIe Y3XUTAaHOM IMOKa3aJld COOTBETCTBEHHO 5,85 u 5,88
I, TO €CTb PE3yJbTAaThl ObUIM OJUHAKOBBIMU. Takoe ke MOJIOKEHHE MOIYYHIOCH
MpU OMPENICSICHUH JJIMHBI U BbIXOJAa BOJIOKHA. [lomydeHHBbIE JaHHBIC MO3BOJISIOT
caenaTh BBIBOA, YTO KAICyJHMPOBAHUE OIYUIEHHBIX CEMSH XJIOMYaTHUKA
CIIOCOOCTBYET 0OoJjiee paHHEMY IIOSBICHHUIO BCXOJIOB, Jy4IlIEMy Pa3BUTHIO
PaCTEHUN U COXPAHEHUIO XO3MCTBEHHO-IEHHBIX KaU4eCTB COPTa.

[TpousBoacTBEeHHbIE HUCTIbITaHUS, TTpoBeaeHHbIE B 2010 roay, v moiy4eHHbIE
MMO3UTUBHBIE PE3YyJIbTAThl IPUBEIU B OCIEAYIOIINE TOJIbI K PACIIUPEHUIO TTOCEBOB
KarcyJIupOBaHHBIMU CEMEHaMH (pepMepCKUMH X03siicTBaMu pecryonuku. B 2014
roJly TJIONIA b MOCEBa KAICYJIUPOBAHHBIMU CEMEHAMU B AHIMKAHCKOW 00JacTH
nmo cpaBHeHuto ¢ 2010 romom ysemnumiace B 30 pa3, B KamkamapeuHckon
oOnactu no cpaBHeHuto ¢ 2012 rogom - B 5 pa3. Pacxon xancyiupoBaHHBIX CEMSH
Ha MOCEB COCTaBWJI B AMyJapbuHCKOM pailone PecnyOnuku Kapakanmakctan u B
Kamkanapeunckoit o6mactu mno 33,3-33,7 kr/ra, a B AHIWKAHCKOW W
Hamanranckoit oOnactsix-44, 1-44)5 «kr/ra. VYpoxalHOCTh Ha IOCEBax,
MIPOBE/ICHHBIX KalCYJIMPOBAHHBIMU CEMEHAMHM, €KeroaHo cocTaBisuia 30 u Oosee
1/Ta ¥ MpeBbIlIala IIaHOBYIO ypoxkaitHocTh oT 0,2 10 5,1 1/ra (Tabnuua 2).

B Awmynapsunckom paitone PecnyOnumku Kapakanmakctan depmepckue
xo3siicTBa «2mooeB K.» ¢ mioniaau 67 ra momyuwnio no 41,1 1/ra, «bexnusizoa Y.»
-mo 34,4 1w/ra, a depmepckoe xo3saicTBO «llepmeroB b.» ¢ mmomamu 106 ra
nosryunsio mo 31,9 w/ra.
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B Hamanrauckoii obmactu ypokait 6onee 40 1y/ra momydmin GepMepcKue
xo3saiictBa Hamanranckoro paiiona «llapnumeB Paxmatymno TypcyHOait»,
«AxMan AGpop XakumkoHOBUY», «Jlemaky3zueB Mup3zaaxmany,«YpuHOoit
[TaxTakop» u HekoTopbelie apyrue. B IlaxtaabaackoMm paiioHe AHAMXKAHCKOU
obnmactu (depmepckoe xo3saKcTBO «['ymomkaneip» mnomyuywio no 35,6 1m/ra, B
ONTUHKYJIBCKOM paiioHe pepMepckoe X03iUCTBO «MexXHaT HIIOHY poxaT» - IO
37,2 w/ra, «Kano6ek Jlypaonacu» -mo 36,5 1/ra.

Taoauna 2
IIpyuMeHeHHMe KANICYJITUPOBAHHBIX CEMSIH, 00pa00TAHHBIX Y3XUTAHOM, B
peruonax Pecny0uuku Y30exkucran (2010-2014 rr.)

v Cpennsisi ypokaiiHOCTb,
) = oM
I é < = ; < u/ra
E2a| _EZC =S | 2E% =
Ne O6uactu 2 233 S 2 g = S = g =
= |£g8%€ Z8E | 23 | =3 | § | § | &
f 5= 5 = = S = Z & = 2 3 =
Sac| A~=5E e 3 REZ g 5 =
S &= 2 = =5 S = g = =
=z S 28 = = o = g 2
= S 5 = = +
2 e =
2010 10 30,3 528,0 17054 26,0 32,3 +6,3
1. 2011 24 39,6 1010,0 29795 26,0 29,5 +3,5
AMyniapoHHCKHi 2012 23 31,9 1458,0 43594 262 | 299 | +37
paiion PecriyOnuku
Kapakannakcran 2013 25 34,9 1109,0 34046 26,2 30,7 +4,5
2014 11 30,0 730,0 23433 26,2 32,1 +5,9
Hmozo 2010-14 93 33,3 4745,0 147922 26,1 31,2 +5,1
2010 4 48,1 201,6 6814 30,0 33,8 +3,8
2. 2011 13 44 .4 579,2 17064 30,0 33,2 +3,2
2012 14 45,7 608,6 20022 30,0 32,9 +2,9
AunamkaHnckas
2013 68 43,8 2282,0 76218 31,3 32,1 +0,8
2014 178 48,5 6134,5 196917 31,3 30,5 -0,8
Hmozo 2010-14 277 441 9805,9 317035 30,5 32,3 +1,8
3 2010 1 42,0 20 682 30,5 34,1 +3,6
. 2011 22 42,8 467,4 14636 30,0 31,4 +1,4
Hamanrasckas 2012 102 44,4 3428,1 103186 290 | 30,1 | +1,1
2013 130 48,3 5150,0 151925 28,6 29,5 +0,9
2014 130 45,0 3549,0 109309 29,6 31,2 +0,6
Hmozo 2010-14 385 445 12614,5 379738 29,3 31,2 +1,3
4. 2012 31 36,0 1200 33960 28,0 28,3 +0,3
Kamkanapbsunckas 2013 265 35,0 5475,7 138518 25,9 26,3 +0,4
2014 277 30,1 6504,9 167175 25,3 25,7 +0,4
Hmozo 2012-14 573 33,7 13180,6 339664 25,6 25,8 +0,2
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[IpumeHeHne KamncyJlMpOBAHHBIX CEMSIH XJIOMMYATHUKA CBUACTENLCTBYET O
HAJIMYUU TIEPCHEKTHUB LIUPOKOTO HMCIOJIb30BAHUSI OTEYECTBEHHOI'O AKOJIOTHYECKU
0e30MacHOr0 MPOTPABUTENST CO CTUMYJIUpYOIMM 3(dekToM — Tmpemnapara
VY3XUTaH - B CEIBCKOM XO3SIICTBE (XJIOMKOBOJICTBE) CTPAHBI.

[IpumeHeHne KancyIupOBaHHBIX CEMSH JIJIS TOCEBA MO3BOJISET YBEIUYUTD

ypoxaitHocts Ha 1,5-5,0 1/ra. 3a roapl HabMrOeHUN OblIa 3acesHa IUIOMIAb
6onee 190,0 ThIC. rekTapoB, Ja)ke MPEBBINICHHE ypokaitHocTH Ha 2,0 1/ra
M03BOJIAET MOJAYy4YUTh JaonojHuTeabHo 36000 ToHH xJsonka-ceipua. Ilpu nene
700000 cymoB 3a 1 TOHHY JOINOJHHUTEIBHBIM H0X0Hd cocTaBjsgeT Oosee 25,0
MJIPJI.CYMOB.

BbIBO/IbI

1. UcnipiTanbl  MOJMMEPHBIE CUCTEMBI HAa OCHOBE  3KOJOTHUYECKHU
0€30MacHOro OMOJIOTHYECKH aKTUBHOTO MPUPOJHOTO MOJMMEPA XUTO3aH U €ro
IIPOU3BOJHBIX — Y3XWUTaH, METAJUIOKOMIUIEKCXUTO3aH HWOH MEIH JUIs
MPENNOCEeBHON OOpaOOTKH OTrOJIEHHBIX M ONMYIIEHHBIX CEMSH XJIOMYAaTHHKA.
TexHonmoruen KancyJaupoBaHUs MOKA3aHO MOJOXKUTEIbHOE BIUSHUE Mpenapara
VY3XUTaHH APYTHX COCAUHECHHH Ha dHEpruio npopactanus (2-4%), BCXOXKeCTh
(5-8%), a Taxke Ha MOCEBHBbIC KayecTBa CeMsH, (GOPMUPOBAHUE U Pa3BUTHE
IPOPOCTKOB, 00ECIeueHue PAaHHETO TOYHOT'O CEBA CEMSIH.

2.BBISBIIEHO, YTO MOJUMEPHBIN MPOTPABUTENh Y3XUTAaH HE TOKCHUYECH, HE
3arpssHser  skocucreMy,  (pekomenmauus ~ HUMCITIM3PVY3)  nerko
YTHJIM3UPYETCS B MOYBE, CIOCOOCTBYET YBEIHMUYCHHUIO MOJIEBOM BCXOXkKeCTH (2-
8%), pocTa, pa3BUTHs pacTeHUM, ypoxkaitHoctu (2,5-4,0 11/ra) kak OrOJICHHBIX,
TaK U OMYIIEHHBIX CEMSH.

3. DKCriepuMeHTaIbHO NOATBEPKIAECH MEXaHU3M BIIMSTHUS
KalcyJUpOBaHUs MojuMepamMu Ha Bopomoriomenue cemsH (1,07-1,18r), Ha
CTENEeHb WX HACBIINIEHUs, CKOpPOCTh copbiuu Boael (ot 0,247-1,196 1)
CeMEHaMM BIUIOTH JO Hayaja IMpPOKJIEBBIBAaHUS M TNpPOpACTaHUsd, NpPUUYEM
HauOoJbllee MOTJOUEHNEe BOJAbI M yCKOpeHHe pocTa kopHs (Ha 3,1-3,3 cm)
HaOonaeTcs mpu 00paboTKe CeMSIH Y3XUTAHOM.

4. YCcTaHOBIIEHO, YTO MPU ACHCTBUM MOJUMEPHBIX MOKPHITUA HA OCHOBE
XUTO3aHA U €ro MOJMMEpPHON mpenapaTuBHON ¢GOpPMBI Y3XHTaH, B MEPHUO
IpopacTaHusi CEMsSH TMOBBIIIACTCA (PU3UOIOT0-OMOXUMUYECKass AKTUBHOCTD
dhepMeHTa mepokcHuga3bl 0ojee yeM B 2 pasa.

5. [lokazano, 4To 00paboTKa CeMSH XJIOMYaTHUKA MOJUMEPHBIMU
npenapatamMu HE HapyllaeT UX KUPHOKHUCIOTHBIM cocTaB. BbisiBieHa
JIUIIOJIUTUYECKAs] aKTUBHOCTh, MPSAMO KOppEIUpyrolas ¢ THAPOJIU30M XHUpa
(14.26% mnpotuB 13.21%), koTopblii HamboJiee CUIBHO TPOTEKAET TMIpHU

npopactanuu cemsiH. CokpaimieHue Beretauuu (10 8 1HEH) XJIOMYaTHUKA
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MOXXHO JOCTUTHYTH 3a CYE€T 0Oojiee paHHETO BBICEBA CEMSH, 00pabOTaHHBIX
MOJMMEPHBIMU TIPENapaTaMu.

6. IlpuMeHeHEe KaIlCyJIUPOBAHHBIX CEMSH XJIOMMYaTHUKA, 00pabOTaHHBIX
NOJUMEPHBIMU TpernapataMu, CHOCOOCTBYET HAKOIUIEHUIO XJopoduiia (Ha
15%) B nuCTBIX XJIOMYaTHUKA U €ro cyxoi Maccel (ot 5,9 mo 8,3 r). Dto
yKa3blBa€T Ha TO, YTO MPUMEHSEMbIE€ IMpenapaThl HAa OCHOBE XHUTO3aHa
001a1a10T CTUMYJIUPYIOIIUM JIEUCTBUEM HA POCT U PA3BUTHUE PACTCHUU.

/. KancynupoBaHue OTOJICHHBIX M OIYIIEHHBIX CEMSH XJIOMMYaTHUKA
MOJUMEPHBIMU MpernapaTaMy MO3BOJISET MOBBICUTHh UX CHIMYYECTh, YTO, B CBOIO
odepelb, JeJaeT BO3MOXKHBIM HX CEB C MOMOIIBIO CESJIOK TOYHOTO BBHICEBA,
CITOCOOCTBYSI 9KOHOMHH MOCEBHOTO MaTepuaia (1o 25-30 kr/ra), MOBBIMICHUIO
k03¢ punmeHTa pa3MHOKEHHS CEMSH, CHIDKEHUIO PACcX0JI0B HA MPOPEKUBAHNUE.

8. B moneBbIX UCHBITAHUSIX TPU TOYHOM CEBE KalCyJIUPOBAHHBIMU
CEeMEHaMH OIpPEAENICHbl I0JIEBasi BCXO0XKECTb, YCTOWYMBOCTh PACTEHUU K
KopHeBOU THUIU (70 92%) 1 HeOJarompusTHBIM yCIOBUSIM cpefbl. JlokazaHo,
YTO CEMEHA, KaINCyJUpPOBAaHHBIC TOJIMMEPHBIMU MpernapaTamMyd Ha OCHOBE
XWUTO3aHa, JalT MPOPOCTKH, OoJiee  yYCTOWUMBBIE K  BO3JCHCTBUIO
HEOJIArONPUSTHBIX MOTOJHBIX YCIOBHH, KOPHEBOW THUIIM, PACTCHUS XOPOIIO
MEPEHOCAT AIKCTPEMANIBHYIO TeMIepaTypy. OTMEUEHO YBEIUYEHUE HAKOILIICHUS
IJIOJIORJIEMEHTOBHA TMPOTSXKEHUU BETETAI[MOHHOIO TEepHoja, YBEIUUYCHUE
maccbl kopoOouek (0,1-0,2r), moBbIIEHHE YpOKAWHOCTH XJIOMKa-ChIpIa Ha
2,0-4,0 n/ra.

9.Pazpaboranst  Texuuueckue  ycmoBusi  TSH-88-2007 «Cemena
XJOMYaTHUKA  TOCEBHBIE  KaNCyJIUPOBAHHBIE»,  MCIOJb3yeMbIe  MPH
KalCyJUpPOBaHUU CEMSH XJIOMYAaTHUKAa C MPUMEHEHUEM Y3XHTaH, B Iexax
MPEANOCEBHOMN MOATOTOBKH MTOCEBHBIX CEMSH XJIOMUYaTHHUKA.

10.ITpou3BOACTBEHHBIE  WUCHBITAHUS  NOATBEPAUIU  d3P()EKTUBHOCTD
MPUMEHEHUS KaIlCyJIMPOBAHHBIX CEMSH IMpemnapaToM Y3XHUTaH MO YIy4IICHUIO
KayecTBa MPOAYKIIMK 3a CYET COXPAaHEHUS U TMOBBIMICHUS I[OKa3aTele,
XapaKTEPU3YIONIUX XO35UCTBEHHO-1IEHHBIE MPU3HAKKU PACTEHUM, paclIUpEeHUEM
MOCEBHBIX IJIOMIAAEH MOJ KANCyJIMPOBAHHBIMH ceMeHamu 10 190 Teicsy ra,
CHM)XKEHUEM pacxojga cemsaH Ha rektap a0 30-40 xr, mOBBILIEHUEM
ypoxkainocTtu Ha 2,0-4,0 1/ra.

11.YuuTeiBas, 9YTO KaIllCyJUPOBAHHE C TMPUMCHECHHUEM TOJMMEPHBIX
MpenapaToB Ha OCHOBE XHTO3aHa CIOCOOCTBYIOT COXPaHEHHUIO TOCEBHBIX
Ka4eCTB CEMSH, MPU HEOJIArOMPUATHBIX MOTOJHBIX YCIOBUAX, PEKOMEHIYETCS
MpU TMPOBEICHUU PAHHUX IMOCEBOB IIMPE HCIOJIH30BaTh KaICYJIUPOBAHHbBIC
CeMeHa XJIOMYaTHUKA.

12.I11pou3BOICTBEHHBIE HCTIBITAaHUS v MMOCEBOM OT'OJICHHBIX
KaIllCyJIMPOBAaHHBIX CEMSH XJIOMYaTHUKA YKa3bIBalOT Ha 3(P(PEKTUBHOCTH HX

IIPUMCHCHHUA. HCXO,[[H H3 9TOIO0, IMpeailaracTcAa Ooee IIHUPOKOC UCIIOJIB30BAHUC
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KalCyJIMPOBAaHHBIX OTOJICHHBIX CEMsIH, [Js CeBa, BO BCEX pEruoHax
pecnyOauKH.

13.]In1 CHMXEHMS HOPM pacxoJa OIYHIEHHBIX IIOCEBHBIX CEMSIH,
yJIYUIlIEHUs UX CHIIYYECTH, CIEeAYeT pa3padoTaTh YCTAHOBKY ISl MOJTOTOBKHU
KalCyJMPOBAHHBIX ONYUIEHHBIX CeMSH U O0oJjiee IHUPOKO BHEAPSTh HUX B
(hepMepCKuX X035 HCTBAX PeCTyOTKH.

14.IlpennaraeTcss K pPACCMOTPEHUIO HAa TEXHUYECKOM KOMHUTETE
«HaBypyrnazopat» mnoarotoBieHHbii BapuaHT O’zDSt 663: 2006 «Cemena
XJOMYaTHUKA MOCEBHbIE. TEXHUYECKUE YCIOBHUS», C BHECEHHUEM IO3UIUU IO
NOATOTOBKE KaICyJIMPOBAHHBIX CEMSIH.

15.C y4€TOM BBISIBJICHHBIX MPEUMYIIECTB BO3/ICJIBIBAHUS
KalCyJIMPOBAaHHBIX  CEMSH  XJIOMYAaTHHKAa  PEKOMEHIyeTCs  IIHPOKO
OCYIIECTBJISATh MPEINOCEBHYIO MOATOTOBKY OTOJEHHBIX CEMSH XJIOMYaTHUKA
TEXHOJIOTHEH KaICyJIMpOBaHUS TMOJUMEPMETAIIIOKOMIIJIEKCAMU XHUTO3aHa C
MOHAMH MEJIH.
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INTRODUCTION (abstractof doctoral dissertation)

Necessity and importance of the dissertation’s subject. Presently,
worldwide cotton planting area makes 32 million hectares and 20 kg of seeds are
used on average per hectare'. However, during the period of unfavorable natural
conditions, rainy spring months, crust forms on the soil surface, which obstructs
complete germination of plants and forces to carry out replanting, thus increasing
consumption of seeds.Various biologically active formulations are used for
presowing seed treatment that secure appearance of full seedlings, improved plant
growth and development, high yields, and production of ecologicallypure raw
cotton.

Special attention in the country is given to the rational use of natural
resources, protection of the environment. In this regard, measures are taken for
development and production of biodegradable polymers, in particular, chitosan, for
wide using in the practice. Significant direction, in this case, is the use of
environmentally safe, biologically active domestic compounds, including natural
polymers, development and use of new alternative agricultural technologies of
presowing treatment of seeds by method of encapsulation. Attention is paid to
searching new chitin-containing formulations, increasing production of polymer
products on their base, as well as improving an available pupae silkworm complex
processing technology - silk industry waste. To provide the agricultural industry of
the country with the necessary quantity of natural chitosan polymer, its production
Is established, its physical-chemical and biological properties are studied, and in-
depth scientific studies are conducted on synthesis of products on the basis of this
biopolymer.

Annually 3.0 million tons of chitin and its by-products are produced in the
world. Studies conducted by researchers in this area are directed to production of
high-quality sowing seeds and their treatment withthe effective biologically active
compounds. Sources of the latters could be certain species of insects, fungi, algae,
and crustaceans, shrimps from which chitosan is recovered. These compounds
have a protective function and do not harm the environment and do not pose
obstacles in solving environmental problems. Encapsulated seeds of a certain
quantity are used in different soil and climatic conditions of the country’s regions.
In particular, the encapsulation of cotton seeds with biologically active and
environmentally safe polymeric compounds contributes to rapid germination at the
early stages of ontogenesis and early development of the plant without changing its
genetic traits.

This dissertation, to a certain extent, serves to the accomplishment of the
tasks, set forth in the Law of the Republic of Uzbekistan “On seed production” and
the resolution of Cabinet of Ministers of the Republic of Uzbekistan No. 328 “On
the policy of the Government of the Republic of Uzbekistan in seed production” of
19 September 1996, as well as in the other normative legal documents adopted in
this area.

“wwwi// cotton outlook
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Relevant research priority areas of science and technology of the
Republic of Uzbekistan. Investigations of this thesis had been carried out in
accordance with Chapter V. of the science and technology development program
of the republic named “Agriculture, biotechnology, ecology and protection of the
environment”.

Review of international research on the topic of the thesis. Scientific
investigations on the use of polymer compounds for presowing treatment of
agricultural crop seeds are carried out in the world’s leading research
anddevelopment centers and higher educational establishments, including
University of California®, University of Arizona, New Mexico State University,
USDA Shafter Cotton Research Station (USA), Chinese Academy of Agricultural
Science (China), Indian Institute of Agricultural Science (India), Tanta University
(Egypt), Institute of Plant Physiology under the Russian Academy of Sciences,
All-Russian Institute of Plant Protection (Russia) Scientific-research Institute of
breeding, seed production and agricultural technologies of growing cotton,
Research-and-Development center of polymer chemistry and physics under the
National University (Uzbekistan).

As a result of research and development works conducted worldwide on
treatment of seeds with biologically active compounds, the following scientific
results have been obtained: formulations obtained from chitosan and its by-
products provided with high resistance to crop’s diseases and pests, and these
products could decrease natural immunodeficiencies in plants, induce resistance
and increase yields (University of California, University of Arizona, New Mexico
State University, USDA Shafter Cotton Research Station); chitosan and its
fungicidal by-products, in particular both bactericidal and plant growth stimulating
properties were identified by Indian Institute of Agricultural Science; in cotton
growing, use of formulations based on chitosan and its by-products contribute to
reduction of losses from sucking insects, increase yielding ability and quality of
raw-cotton (Chinese Academy of Agricultural Science); chitosan extracted from
crustaceans is considered as a unique biopolymer for development of the biological
agent for use in plant protection (Tanta University); plant growth regulator
Agrostimul has been developed using low molecular chitosan extracted from
natural raw materials, and similar products have been received at the Institute of
Plant Physiology under the Russian Academy of Sciences, Russian Institute of
Plant Protection (Russia); Research-and-Development Center of polymer
chemistry and physics under the National University has developed a production of
chitin and chitosanfrom natural silk production waste in the form of silkworm
pupae.

Presently polymeric materials based on chitosan are used to increase volume
of production on a global scale, and for research purposes in the following priority
areas: using chitosan and its polymeric by-productsas as natural and ecologically

“www.universityofcalifornia.edu, www.arizona.edu, www.nmsu.edu,
www.shafter-research.com, www.caas.cn, www.icar.org.in,
www.tanta.edu.eg, www.ippras.ru, www.vizr.spb.ru
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safe products; introduction into practice exist ing encapsulation technologies;
confirmation of improvement varietal properties and quality of sowing seeds and
activation of physiologic processes at using treatments with biologically active
polymers; development of the technology for improving all growth and
development of plants and increasing productivity of raw-cotton.

Background (degree of study of the problem). Intensive research in the world
concerning presowing seed treatment with polymers on the basis of chitosan and
its by-products, their influence on development of seeds and plant crops,
improvement of seed quality are covered in the works of Muzzarelli R.A,
Terbojevich M., Okamoto Y., Tullin V., Tsai G., Yakubchik M.S., Roger C.,
Synowiecki J., Al-Khateeb N.A., J. Jeyakadi Moses, Deepmala K., Hemantaranjan
A., Bxatri S., Nishant Bxany A., Bin Hi and Chang Hin Shan, which have found
effects of chitosan on bacterial diseases of cotton plants and cleared its mechanism
of action. Besides, Tyuterev S.L. has investigated effects of chitosan on plant
pathogens and metabolism of plants as well and he has determined activation of
cellular biosynthetic processes in plants and direct killing of pathogens by this
compound. Synowiecki J. has revealed antibacterial activity of chitosan and its
mechanismof action, and has developed formulations of this compoundfor use in
the agriculture.

Problems of plant growth stimulation via application of chemical compounds
for presowing seed treatment have been investigated by V. Rakitin, R.S. Isaev,
Sh.l. lbragimov, H.R. Rahimov, Sh.B. Bayrambekova, M.D. Mukatova, K.E.
Ovcharov, S.Sh. Rashidova, R.S. Nazarov, Sh.S.Kuzibaev, Zh.H. Ahmedov,
A.A.Narimanov and Sh.H. Abdualimov. Results of investigations carried out by
these scientists have proved increasing early maturation of definite cotton varieties,
and seed productivity, and resistance of plants to unfavorable conditions, and
quality of raw cotton.

Method of encapsulation of big volumes of the delinted cottonseed has been
developed at the Research-and-Development center of polymer chemistry and
physics under the National University of Uzbekistan, and it has been used on an a
wideindustrial scale. Over the last years, research has been conducted on using
domestic and environmentally safe and multifunctional polymeric chemical plant
protection means in the process of presowing seed treatment, i.e. seed
encapsulation technology, and its influence on sowing characteristics of cotton
seeds.

Created under the guidance of an academician Rashidova S.Sh. water-soluble
compound Uzkhitan, which is a polymeric formulationof chitosan, consisting of
chitosan polymer mixture (HZ) with carboxymethylcellulose (CMC), and it has
obtained a wide use in the agricultural practice, due to its combined effects
asdisinfectant and growth stimulator.

However, investigations on determining effects of presowing seed
encapsulation with Uzkhitan and chitosan and their by-products on growth and
development of cotton, as well as on the cotton plant physiology remains
insufficient.
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Relations of the subject of dissertation with the scientific research works
of the research institute. Dissertation studies were conducted in the framework of
fundamental, applied and innovative projects of the Research Institute of breeding,
seed production and agricultural technologies of growing cotton: A-8-039
“Scientific development of technical conditions for encapsulation of cotton, wheat
and vegetable crops seeds” (2006-2008); KHA 9-095 “Development of
methodology to determine infection rates of agricultural crops according to
international requirements” (2008-2010); KHI-2-22 “Development of agro-
technical requirements with the purpose of introducing sowing encapsulated cotton
seeds in the country” (2011-2012); KHF-5-026 “Identifying physiological patterns
in development of seeds and cotton plants under the influence of nanopolymeric
systems” (2012-2016.); KHA-9-047 “Development of application of new
biopolymeric compositions in encapsulation of sowing cotton seeds” (2015-2017).

The purpose of research was to study the application of domestic and
environmentally safe polymeric systems based on chitosan and its by-products by
introducing encapsulation technology for cotton seeds for presowing treatment,
acceleration of plant growth and development, intensification of physiological
processes, improvement of varietal and sowing quality of seeds, and increasing
productivity and cotton yields.

Research tasks:

identify resistance of germinating seeds, treated with the studied polymers to
unfavorable factors;

determine influence of chitosan and its by-products — Uzkhitan, colored
Uzkhitan, metal complexes with copper (PMK), carboxymethyl chitosan (CMC)
on the processes of seed and plant development;

reveal influence of chitosan and its by-products on the processes of swelling,
watering and breathing of seeds;

determine influence of Uzkhitan formulations on the enzymes accumulation
activity, chlorophyll formation processes, and biomass;

determine influence of Uzkhitan on the varietal and sowing qualities,
suppression of root rot diseases and pests, formation of fruit branches and yield.

Objects of research were the fuzzy and delinted sowing seeds of selected
cotton plant varieties, included in the State register of agricultural crops
recommended for sowing at the territory of the Republic of Uzbekistan, treated
with tested polymeric formulations based on chitosan and its by-products.

Subject of research was to evaluate efficiency of the tested polymeric
formulations at their using, in the process of seed encapsulation, to study their
effects on development of seeds and cotton plants (watering and swelling seeds,
activity of lipids, enzymes, breathing, growth and development of plants, yield,
etc.).

Research methods.Studies were carried out in accordance with the
methodical recommendations and state standards existing in this area of science.
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To determine the chlorophyll content in leaves of cotton plants under field
conditions, “SPAD-502" device has been used, and Plant Vital device has been
used for assessing respiration activity in the laboratory conditions.

Determination of oil content and fatty acids in germinating seeds was
performed by refractometric method, content of the various groups of compounds
in plants, and intensity of certain metabolic processes and enzyme activity have
been determined in accordance with methods after “Practicum on biochemistry”.
Statistical analysis of results, obtained in the process of research, was conducted
according to B.P. Dospekhov (1986). Field experiments were carried out according
to the field-plot technique with cotton plants.

Scientific novelty of the research consists of the following:

influence of encapsulation process with polymeric systems based on
chitosan extracted from Bombyx mori and its by-products, on the processes of seed
and cotton plant developmenthas been studied for the first time in the country;

optimal and limiting rates for application of formulations based on chitosan
and its by-productshave been developed;

growth and development processes occurred in the encapsulated with
domestic formulation Uzkhitan seeds and cotton plants have been justified;

influence of various external and internal factors on the photosynthetic
processhas been determined;

efficacy of using formulations such as Uzkhitan, carboxymethylchitosan
(CMC), as well as chitosan and metal complexes with cobalt and copper (PMC) in
the process of seed encapsulationhas been determined.

Practical results of the research consist ofthe following:

Uzkhitan polymeric seed treatment having growth stimulating effect,
contributing to increase field germination of seeds, growth and development of
plants, yielding ability both in fuzzy and delinted seeds, not toxic, not polluting
ecosystem, has beendeveloped,;

Uzkhitan formulation has been registered by the State Chemical Commission
of the Republic of Uzbekistan for use in the agriculture of the country as a seed
treatment with plant growth stimulating effect.

Uzstandard Agency has approved Technical Specifications TSh 88.2 for
“Encapsulated sowing cotton seeds”;

Trademark No. MGU 15435has been received.

Delinted cotton seeds encapsulated withUzkhitan had been sown on more
than 55.0 thousandha areain 2015, in various regions of the country.

Reliability of results. Reliability of research results is justified by studies
conducted in accordance with modern methods and means, their methodically
correct formulation, agreement between theoretical and practical results, positive
results of approbations conducted by experts,obtainingjustified scientific and
practical results, carrying out deep mathematical-statistical processing of the
results on conducted research and development works, wide use of the research
results in practice, comparing research results with foreign and local equivalents,
validity of regularities and conclusions.
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Theoretical and practical importance of research results consists of the
followings: efficiency of using ecologically safe bioactive polymers — chitosan and
by-products on its basis, as presowing seed treatment via encapsulation technology
has been proven, correct coincidence of theoretical calculations with the results of
experimental data on the level of polymer film saturation with moisture and water
sorption rate of seeds, up until the beginning of emergence; proposed model has
described patterns of water transport in seeds, influence of polymer formulations
on watering and swelling of cotton seeds, as well as root growth; developed
previously hypothesis on regulation of water in take rate by polymer film,
encapsulating the seed, has found its confirmation in experiments conducted in the
laboratory, as well as in field and production conditions.

The practical significance of work lies in the fact that encapsulation
technology has been introduced in the sowing preparation shops of cotton seeds,
sowing of delinted encapsulated seeds of cotton plants in farms around all regions
of the country, plants grown from seeds, treated with polymer formulations based
on chitosan and its polymer formulation Uzkhitan, as compared to relevant check
treatments, have a tendency for early opening of cotton bolls and allow to obtain
better quality raw-cotton, without deterioration of processing properties of fibers,
provided that yielding capacity exceeded check treatments by 200-400 kgs/ha.

Implementation of research results.

Patents from the Agency of Intellectual Property of the Republic of
Uzbekistan have been obtained for inventions:

No. IAP 03956 “Seed encapsulation method”,

No. IAP 04697 “Method for identifying high-quality planting seeds in the
initial seed material, with setting of a reference regulatory indicator on their
selection”,

No. TAP 2013 0271 “Composition for presowing treatment of crops’ seeds
and method of its production”.

Uzkhitan formulation, developed on the basis of local raw components, has
been included in the Production localization program of finished products,
components and materials in 2014-2016.

Volume of encapsulated delinted cotton seeds treated with Uzkhitan
formulation has amounted to more than 6.5 thousand tonsat the “Uzpakhtasanoat”
association plants in 2010-2015. These seeds have been planted in farms around all
regions of the country, over an area more than 190 thousand hectares.Fields sown
with seeds encapsulated with Uzkhitan have produced additional raw-cotton yields
by 200-400 kgs.per hectare higher, quality parameters have been improved, cost-
effectiveness per hectare consisted of 100-150 thousand sum (statement by the
Ministry of Agriculture and Water Resources No. 02 / 20-773 of 06.06.2016).

Approbation of research results. Research results have annually been
evaluated by the Approbation commission UzNPTsSSKH positively; research
reports have been discussed at the methodical and Scientific Council of the
Institute. Research results were reported and discussed at a number of scientific
and practical forums with publication of materials, also at the following
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conferences: “The global cotton plant gene pool diversity - the basics of
fundamental and applied research” (Tashkent, 2010), “The Science of Polymers™:
“Contribution to the innovative development of the economy” (Tashkent, 2011),
“Prospects for creating various varieties of cotton and alphalpha that meet
international standards” (Tashkent, 2011), “Prospects for creation of low-cost
agricultural technologies in agricultural industry” (Tashkent, 2011), “Status and
prospects of plant protection development in modernization of agricultural
industry. Dedicated for the 100th anniversary of the Research Institute of Plant
Protection and 20th anniversary of Independence of the Republic of Uzbekistan”
(Tashkent, 2012),” Environmentally safe polymers for agricultural industrial
complex”, “The role of practical application of low-cost agricultural technologies
to increase soil fertility in the process of growing cotton and obtaining high raw-
cotton yields” (Tashkent, 2012),”Main directions in organization of scientific
research in breeding and seed production” (Tashkent, 2013), “XXI century -
century of intellectual generation” (Tashkent, 2013), “Actual problems in polymer
science” (Tashkent, 2013), “Improvement of agricultural technologies of growing
cotton and companion crops” (Tashkent, 2013), Second International conference
on Studying Arid Lands. “Innovation for sustainability and food supply security of
arid and semi-arid territories” (Samarkand, 2014), “Nanopolymeric systems based
on natural and synthetic polymers: synthesis, properties and applications”
(Tashkent, 2014), “Prospects for development plant breeding and seed production
of agricultural crops under modern conditions (Tashkent, 2015), “Education and
science for the benefit of sustainable development” (Tashkent, 2016), “Modern
ecological condition of the natural environment and research and practical aspects
in rational use of natural resources” (Astrakhan, 2016).

Publication of the research results. 44 scientific works on the subject of
dissertation, including 3 patents, 1 monograph, 4 manuals, and 11 papers have
been published, 9 of them in national and 2 in international journals, recommended
by the Higher Attestation Commission of the Republic of Uzbekistan for
publication of main scientific results of doctoral dissertation.

Structure and volume of dissertation. Dissertation consists of introduction,
five chapters, conclusions, reference of the literature and appendices. Volume of
dissertation consists of 192 pages.
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MAIN CONTENT OF DISSERTATION

The introduction section reflects actuality and necessity of conducted
research works, justifies the purpose and objectives, subject and object, shows
correspondence of research to priority areas of science and technology in the
Republic of Uzbekistan, scientific novelty and practical results, as well as
theoretical and practical significance of research, provides with information on
implementation of research results in practice, about published works, structure
and volume of dissertation.

The first chapter of the dissertation “Use of polysaccharides (chitin and
chitosan) for presowing seed treatment in agricultural crops by technologies
of incrustation, coating and encapsulation and their impact on sowing
qualities of seed material” gives an analysis of local and foreign publications on
development and use of a wide range of biologically active formulations (BAV),
including those of polymeric nature. It has been shown that they increase resistance
of plants to diseases and stress factors - low temperatures, drought, etc., stimulate
vegetative growth and reproductive function of plants.

On the base of literature data, efficacies of various polymers and their use in
agricultural industry, their significance in presowing seed treatment in agricultural
crops with technologies of incrustation, coating and encapsulation, and their
Impact on sowing qualities of seed material as well as effects of nanotechnologies
In increasing the yielding capacity and quality of finished products have been
analyzed.

Covered questions have allowed to make a conclusions about widespread use
of chitosan in the global agricultural practice, which is related to its growth
regulating and bactericidal activity, contributing to production safety and product
quality, reduction of costs in the process of crop growth, improvement of sowing
material quality, suppression of diseases and increasing efficacy of
environmentally safe formulations, which prove topicality of the dissertation’s
subject.

The second chapter of the dissertation “Location, conditions, materials and
methods of research”describes materials and methods of research, provides with
soil characteristics, conditions during conducting laboratory tests and field
experiments, as well as other common works done during growing cotton plants at
the test fields.

This chapter describes method of measuring chlorophyll in leaves of cotton
plants in field conditions using “SPAD-502" device, while another PlantVital
device was used to determine vitality in laboratory conditions.

Research was conducted in laboratory and field conditions at the Republican
station of primary seed breeding and seed studies of agricultural crops (which
currently became a part of the Research Institute of breeding, seed production and
agricultural technologies of growing cotton), on realization of tasks put in the
framework of the dissertation during 2003 to 2015.
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Seeds of various cotton varieties including C-6524, Sultan, C-4727, An-
Bayaut-2, Bukhara-6, Namangan-77, Bukhara-102, Andijan-35, Andijan-36,
Omad, which were available in the State register of agricultural crops
recommended for sowing on the territory of the Republic of Uzbekistan, have been
as primary sources in investigations.

Environmentally safe biologically active polymers based on chitosan VM and
its by-products, synthesized in the laboratory “Synthesis of promising polymers”
(SPP) of the Research and Development center of polymer chemistry and physics
(NITSHFP) under the National University of Uzbekistan (NUU) have been used
for presowing seed treatment in agricultural crops. Sowing seeds were treated with
solutions of chitosan-based polymers and preparative form therefore.

The third chapter of the dissertation “Effects of biologically active polymers
investigated on the processes, taking place in the cotton seeds and plants”has
analyzeda role of polymeric formulations based on chitosan and its by-products, in
production of high and guaranteed yields of agricultural crops.

Research activities on studying effects of Uzkhitan on laboratory and field
germinating ability of seeds, growth and development of cotton plants, as well as
on the application of Uzkhitan formulation for presowing treatment of delinted
cotton seeds via encapsulation technology have been started since 2003 at the
Republican station of primary seed breeding and seed studies of agricultural crops
of the MSVHRUz.

Experiments on encapsulation of cotton seeds with chitosan (HZ) solutions of
varying level of deacetylation and carboxymethylcellulose (CMC) of different
molecular weightshave allowed developing an optimum composition of Uzkhitan,
production of which was established at experimental plots of IHFP under the
Uzbek Academy of Sciences (presently NITSHFP under the National University of
Uzbekistan).

Effects of chitosan by-products on percent and vigor of germination of cotton
seeds have been investigated in laboratory and field conditions, respectively. The
objects of research were cotton seeds of cv. C-6524, which were treated before
sowing with solutions Hz+Co* and pectin. Studies have shown that polymer metal
complexes of pectin with cobalt ions (PK+Co*?) in studied concentrations, have
revealed positive effects on percent and vigor of germination, also on germination
dynamics of seeds, which provides for early growth and development of cotton
plant.

Studies on influence of PMK chitosan formulation with Co in various
concentrations of the solution have shown that energy of germination and
germination rate were higher than check material by 7-15%.

Studies carried out for identifying mechanism of action have shown the
influence of biologically active polymers on the processes, which were taking
place in the seed and cotton plants. Value of water content and swelling ability as
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well as of encapsulation, in germination of cotton seeds has been determined in
terms of theory of synergism (Figure 1).

—4— Control —a—-X7

—— H7-Cu —s1Jzkhitan

—— CMC —— P-4

g 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Time_ h

Figure 1. Influence of various formulations on water sorption Kinetics in the treated
delinted cotton seeds of the variety Sultan

In order to study the water saturation process, treated fuzzy cotton seeds of
variety C-6524 were tested using three treatments: check (control); Dalbron;
Uzkhitan, and delinted seed has been investigated in 5 treatments: check;
Dalbron; CMC; chitosan; Uzkhitan. Other studies have included using of
delinted cotton seeds of varieties Sultan and Bukhara-6 treated with by-
products of chitosan in 6 options: check; P-4; Uzkhitan; chitosan; chitosan +
copper ion, carboxymethyl chitosan (check treatments were seeds treated with
Dalbron and P-4 standard products).

Fuzzy cotton seeds have absorbed the greatest amount of water within the
first hour under all options in relation to the mass of dry seeds, and then
amount of absorbed water has stabilized. Absorption capacity of water by
delinted cotton seeds of variety C-6524 during the first four hours was greatest
in check treatment and at using Dalbron and CMC. The highest water
absorption during the entire observation period has occurred in treatments with
Uzkhitan and chitosan.

Absorption of water by delinted cotton seeds of varieties Sultan and
Bukhara-6 during the first four hours was highest in check treatments and at
using P-4. The highest water absorption during the entire observation period
has occurred in treatments with Uzkhitan, chitosan + copper ion and chitosan.
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It has been found that the highest growth acceleration of cotton roots,
during the observation period, was determined in treatments with Uzkhitan and
chitosan (Figure 2).
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Figure 2.Influence of presowing treatment of cotton seeds with different formulations on
root growth in delinted (a) and fuzzy seeds (b) of C-6524 variety

Thus, water carriage patterns in the seed, influence of seed treatment products
on water content and swelling of cotton seeds, and also on the growth of their
roots, under the influence of, in particular, polymeric products have been described
using the proposed model.

Chitosan based formulations are usually characterized as inducers of plant
resistance that trigger protective reactions in plants. The study of peroxidase
activity has shown that it significantly changed under stress conditions, and its
amount has also increased in the initial stage of seed germination.

In general, the peroxidase activity is increased in young seedling, grown from
seeds encapsulated withchitosan based polymeric formulations and its by-products.
Thus, in the treatment with Uzkhitan formulation, figures on percent and vigor of
germinating ability of cotton seeds have remained on the level of check treatments,
however, peroxidase activity of 6-day old and 12-day-old seedlings has increased
1.4 times compared with the check treatment. In the samples treated with 2% CMC
and PK-MK-HZ, percent and vigor of germinating ability of seeds have increased
1.04 times compared with the check treatment. Activity of 6-day old and 12-day-
old seedlings grown from seeds treated with 2% CMC, has increased 1.2 and 1.3
times, respectively, and in the treatment with 6-day and 12-day-old seedlings with
PK-MK-HZ these parametershave increased 1.3 and 1.6 times, respectively.

Thus, it is revealed that encapsulation of cotton seeds with polymers based on
chitosan and its by-products (Uzkhitan, carboxymethyl chitosan, PK-MK-HZ-
metal complex of chitosan with pectin) positively influences on theirgermination
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energy (i.e. vigor) and germinating ability and increases enzyme activity of
peroxidase in average by 1.3 times compared with the check treatment.

During ontogeny, plant passes two fundamentally different stages of
development - heterotrophic, covering early period of seed germination and
autotrophic — when seedling starts photosyn thesis and absorption of substances
externally through the root system. Under these conditions, reserve nutrient
products are particularly important.

We have studied changes in lipase activity during germination of cotton
seeds. It was revealed that during the first two days, when swelling of seeds has
being occurred, lipase activity was growing relatively slowly. Fat decay begins
between the second and the third days after beginning of seed swelling, which
corresponds to the maximum increase in the level of acidic lipase. On the fourth
day, starting from the beginning of swelling, maximum activity of alkaline lipase
and almost complete disappearance of acid lipase occurs. By the seventh day of
germination, process is completed.

Content of fatty acid types in the cotton seeds, treated with polymer
formulation tested, was the same; differences have been found only in their
amounts.

Significant differences in the quantitative composition of fatty acids have
been observed in the experimental treatments where seeds have been treated with
Dalbron and Uzkhitan formulation. In the treatment with Dalbron, oil had
unsaturated nature because of increased percentage of linoleic acid, and in the
treatment with Uzkhitan, fatty acid composition of oil has been saturated in greater
degree because of increased percentage of palmitic acid.

In the fourth chapter “Effects of biologically active polymers investigated
on the yield quality in the developing cotton plants” research results on
influence of cotton seed encapsulation with environmentally safe and biologically
active formulations based on chitosan and its by-products on sowing and varietal
qualities of cotton seeds are given.

In 2012-2015 research has been continued on the cotton varieties Sultan and
C-6524 in 5 treatments, in the experimental site of the Institute of breeding, seed
production and agricultural technologies of cotton growing. Delinted cotton seeds
treated with formulations of Uzkhitan, chitosan, polymer metal complex of
chitosan with copper, Dalbron, and untreated check treatments have been used in
these trials.

Observations were made under field conditions on seedlings emergence
dynamics, seedling distribution in clusters sown; germination rate, incidence of the
bacterial angular spot, root rots, aphids and thrips have been determined and
phenological observations were carried out. Data obtained have shown that
delinted seeds encapsulated with chitosan and its by-products - Uzkhitan, metal
complex chitosan with copper ion have had an advantage against both plants in
check treatment and other options.

Thus, field germination rate of Sultan variety seeds treated with Uzkhitan,

were higher by 4.1% and that of C-6524 varietyseeds — by 1.4% as compared with
65



plants treated with Dalbron (3.7%), and check treatment — by 1,7%. Budding
growth stagehas been observed by 3 days earlier in plants grown from delinted
seeds of variety Sultan treated withUzkhitan and chitosan, and by 4 days earlier in
variety C-6524, treated with metal complex + HZ+Cu, and by 3 days — in seeds
treated with chitosan as compared to the check treatment. Height of plants on 1
June has been higher by 2.6 cm in treated with Uzkhitandelinted seed of the Sultan
variety, while that in the treatment of seeds of C-6524 variety has been higher by
1.7 cm.

Further observations have shown that growth of plants on 1 July, 1 August,
and 1 September, grown from delinted seeds of Sultan and C-6524 varieties treated
with Uzkhitan, had an advantage over the check treatment and other treatments.

By the 1 September, height of plants grown fromdelinted seeds of Sultan
variety treated with Uzkhitan was higher by 6.2 cm, and treated with metal
complex HZ + Cu- by 11.5 cm comparing with the check treatment. Number of
sympodial branches on cotton plants of Sultan variety, grown from seeds treated
with Uzkhitan was greater by 0.5, and seeds treated with the metal complex
chitosan + Cu — by 0.9 against the check treatment.

Height of cotton plant variety C-6524, grown from seeds treated with
Uzkhitan was higher by 7.0 cm, from delinted seeds treated with metal complex
chitosan + Cu — by 6.5 cm, compared with the check treatment. Numbers of
sympodial branches on cotton plants of C-6524 variety, grown from seeds treated
with Uzkhitan, exceeded by 1.8, from delinted seeds treated with metal complex
chitosan + Cu — by 2.7 as compared to the plants in the check treatment.

By the 1 November, the highest yield output of raw-cotton per 1 hectare has
been recorded in the treatmentwith cotton plants grown from seeds treated with
Uzkhitan and metal complex chitosan + Cu. Yields of cotton plants, grown from
delinted seeds of Sultan variety treated with Uzkhitan and polymeric metal
complex was higher by 450 kg/ha and 530 kg/ha, while in variety C-6524 those
were higher by 420 kg/ha and 400 kg/ha (Table 1).

It had been noted that bolls of plants obtained from seeds treated with
Uzkhitan and metal complex chitosan + Co have had a tendency to open earlier,
and that has allowed producing raw cotton of better quality.

To determine economically valuable characteristics of raw cotton and
technological properties of fiber, test samples were taken as 50 bolls per treatment,
and mass of raw cotton in one boll in grams, fiber length on velvet boards in mm
and fiber yield in percentages have beendetermined. Technological properties of
fiber have been determined at the republican center “Sifat” using HIV system.

Percentage of fiber output, mass of raw cotton in one boll and fiber length of
plant of Sultanvariety, grown from seeds treated with Uzkhitanhave exceeded
those of the check treatment, respectively, by 0.2%, 0.2 g and 0.3 mm, and
comparing to the standard treatment with Dalbron output of fiber was higher by
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0.4%, mass of one raw cotton of one cotton boll by 0.2 g, and fiber length by 0.1
mm.

In the treatment where seeds have been treated with metal complex — chitosan

with copper, output of fiber has exceeded that of the check treatment by 0.1%,
mass of raw cotton in one boll — by 0.2 g, and fiber length — by 0.5 mm.
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Table 1. Output and economically valuable properties of raw cotton of Sultan and C-6524 varieties R,
(summarized table, mean figures for 2012-2015)

Yield of raw cotton collected .
Economically valuable
on on on Total = roperties of raw cotton i
15 September | 1 October | 1 November % g | PTOP Fibre
Treatments 2o length,
C £ . Raw cotton
g t/ha g t/ha g t/ha g tha| &8 Fibre mass per a mm
H & | output, %
+ boll, g
VarietySultan
1. | Check 8028 223 |4356 |1.21 | 1800 | 0.5 | 14184 | 3.94 0 34.7 6.2 33.8
2. | Dalbron 8066 224 |4428 |1.23 | 1798 | 0.5 | 14292 | 3.97 | +0.03 34.5 6.2 34.0
3. | Uzkhitan 9047 |251 |5256 |1.46 | 1609 | 0.45 | 15912 | 4.42 | +0.48 34.9 6.4 34.1
4. | Chitosan 8748 24,3 |4860 |1.35 | 1656 | 0.46 | 15264 | 4.24 | +0.30 34.9 6.5 34.0
5. | Metal complex [ 9000 |2.50 |5004 |1.39 | 2088 | 0.58 | 16092 | 4.47 | +0.53 34.8 6.4 34.3
HZ+Cu
LSDys= 0,044 t/ha, LSDgs=1,04%
VarietyC-6524
1. | Check 7884 219 4212 |1.17 1908 | 0.53 | 14004 | 3.85 0 35.9 5.5 34.2
2. | Dalbron 8100 225 |4176 |1.16 1836 | 0.51 | 14112 | 3.92 | +0.07 36.0 5.5 34.4
3. | Uzkhitan 8856 246 | 4464 |1.24 2052 | 0.57 | 15372 | 4.27 | +0.42 36.3 5.7 34.6
4. | Chitosan 8532 237 |4716 |1.31 1476 | 0.41 | 14724 | 4.09 | +0.24 36.0 5.6 34.1
5. | Metal complex | 8748 243 14788 |1.33 1764 | 0.49 | 15300 | 4.25 | +0.40 36.2 5.7 34.1
HZ+Cu

LSD05:0,057 t/ha, LSD05:1,41%




On the variety C-6524, seeds of which were treated with Uzkhitan, fiber
output compared to the check treatmenthas been higher by 0.4%, mass of raw
cotton in one boll — by 0.2 g and fiber length — by 0.4 mm, and compared with
Dalbron treated seeds fiber output was higher by 0.3%, fiber length — by 0.2 mm
and mass of raw cotton — by 0.2 g. In the treatment where seeds have been treated
with metal complex, fiber output as compared with the check treatment was higher
by 0.3%, mass of raw cotton in one boll — by 0.2 g, and fiber length was less by 0.1
mm.

Technological properties of fiber, irrespective of used polymer compositions,
have corresponded to the data of the original descriptions of varieties’ authors.
Thus, micronaire has ranged between 4.43 and 4.53 on the variety Sultan and
between 4.39 and 4.48 on the variety C-6524.

Obtained data have evidencedthat seed encapsulation with test formulations
based on chitosan and its by-products — Uzkhitan and metal complex of chitosan —
has provided with positive results in cotton growing.

It has been of interest to study chlorophyll and biomass accumulation by
cotton plants, grown from seeds treated with the studied polymeric formulations.

It has been revealed that encapsulation of seeds with the formulation Uzkhitan
has shown favorable effects on accumulation of chlorophyll in cotton plants.

In addition to studying chlorophyll accumulation in plant leaves and its
influence on the yield output, a task has beens set to determine effects of tested
polymeric formulations on accumulation of dry weight of cotton plants.

Dry weight was determined at the beginning of flowering, during flowering
and boll formation, and during ripening and at full maturity.

Obtained data have shown that treatment of seeds with tested polymeric
formulations influences on the dry weight of plants. Thus, dry weight of one plant
on 18 September (i.e. at mass maturing growth stage)grown from delinted seeds in
variety Sultan has exceeded that of the check treatment by 21 g, and with fuzzy
seed — by 12g. This pattern has been observed in various stages of plant growth
and development, when plants were sampled for determination of the dry weight.

Dry mass of plants, derived from delinted seeds (C-6524), which were
encapsulated with Uzkhitan, has exceeded that of the check treatment by 15.1 g,
and that of plants from fuzzy seeds — by 0.9 g

By the end of vegetation period plants (Sultan) grown from delinted seeds in
the check treatment have accumulated raw cotton mass in average 41 g, and on
fuzzy — 43.2 g, and such figures on varietyC-6524 have equaled, respectively, to
42.3g and 48.0 g.

The highest volume of raw cotton has been obtained at sowing seeds of Sultan
variety treated with Uzkhitan, which exceeded that of the check treatment by 12.1
g, and that from chitosan treated seeds — by 8 g. Similar results were obtained at
sowing seeds of variety C-6524, which yield, correspondingly, has exceeded that
of the check treatment plants by 3.8 and 3.0g.

Thus, obtained results have shown that treatment of seeds with Uzkhitan
provides with an increased growth rate and active development of cotton plants,

which had a positive impact on the output of raw cotton yields.
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We have studied the possible influences of various chitosan based
formulations on respiration and photosynthetic activity of plant leaves, grown from
cotton seeds treated with Uzkhitan and polymeric metal complex of chitosan with
copper ions. These studies were conducted on leaves of cotton variety Sultan
grown on infected with wilt and uninfected (pure) fields. Samples were collected at
the middle of the vegetation period in 2013-2015, on 14 July, 5 August and 18
August. Well exposed to light upper leaves from 3-4 internodes from the top of the
plantshave been sampled for these analyses.

It has been determined, that several by-products of chitosan have influenced
on concentration of chlorophyll in leaves and related processes of consumption and
production of oxygen. Content of dry matter in the leaf lamina has been higher
than in the check treatment in all treatments, where seeds have been treated with
chitosan by-products, cultivated on open fields, With the group of plants grown
from Uzkhitan-treated seeds, content of dry matter in leaves has increased by 10%
on wilt-infected fields, and 21% on pure fields, with respect to the check treatment.

Measurements of chlorophyll concentration in leaves of cotton plants, as
expected, have shown statistically-valid and much higher content of chlorophyll in
group of plants, not infected with wilt. Thus, in the group of plants from the field,
infected with wilt, chlorophyll content was in average 52.45 + 2.2 mkg/cm?, and
that on pure field - 59.31+3.05 mkg/cm? (higher by 13.1%). Similar figuresin
check treatment have differed by about 11% in groups of plants grown from seeds
untreated with polymers.

It has been noted in fields with wilt-infected background that content of
chlorophyll has increased in all groups of plants, pretreated with polymers,
comparing to the untreated check. For example, difference in concentration of
chlorophyll per unit area of a leaf fluctuated between 6 to 16% in plants from
chitosanby-products’ seeds, as compared to untreated check. In groups of plants
from treated with Uzkhitan and chelate (metal complex chitosan with copper)
seeds, these parameterhas increased by 15 and 16%, respectively, compared to the
check reference.

Measurement results of CO, production and consumption rates by leaves of
cotton plant have shown a sufficiently high variability of these parameters in each
of treatments. It has been found, that rate of visible photosynthesis on cotton plants
cultivated on fields with a wilt disease was by 24% lower than that on pure fields.

The best results have been received at experiments with cotton plants grown
from seeds treated with both Uzkhitan and chelate (an increase by 21.8% and 34%,
respectively).

Field experiments have revealed improvement in parameters characterizing
status of photosynthesis in plants subjected to presowing seed treatment with by-
products of chitosan. Statistically significant increase in chlorophyll content per
unit of leaf area and increase in CO, production rate in plants grown from treated
with chitosan formulations have been proved experimentally.

Results of above mentioned laboratory and field experiments showed positive
effects of chitosan and polymeric formulation Uzkhitan on germination of seeds,

and growth and output of cotton plantshave justified needsin further extensive tests
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of encapsulated seeds organizing large-scale trials on commercial fields of
different regions of the country.

In the fifth chapter “Large-scale trials with encapsulating cotton seeds on
commercial fields” data on large-scale tests carried out in 2010 in Surkhandarya
region and Amudarya district of Karakalpakstan Republic have been presented.

Cotton plants have been surveyed during vegetation period, in June, July,
September and October months. Advantages of encapsulation of seeds in growth
rate, development, forming of fertility elements and cotton plant yield have been
recorded at each of surveys.

Thus, observation made on 7 June has revealed that at the farm of Soat
Abdualim in Shurchi district, cotton has been grown on 54.2 hectares, including 28
hectares sown with encapsulated seeds and 26.2 hectares of delinted common
seeds as check treatment. Surveying of crops has shown that plants grown from
encapsulated seeds have had 1-2 buds more, and their height was by 4.5 cm higher
than plants on check treatment fields. By 10 September number of sympodia has
exceeded those of the check treatment fields by 1.1, number of bolls by 0.9,
including in number of open bolls by 0.7. Assessment of the output of raw cotton
made on 1 Novemberhas revealed that yield has been higher by 350kg/ha, or by
8.9%than that in the check treatment fields.

Encapsulated seeds were sown in 5 farmsof Denau district as well, namely
Kholikov Mamatmurod, Pardaev Abdurahmon, Kholmatov Kholmat, Karakul
tuksabo and Khamid bobo. All fields of each of these farms, where plants have
been grown from encapsulated seeds have had an advantage at all stages of the
survey against the check fields, both in growth and development of plants. Height
of plants on 7 June was by 4-6 cm higher, and the number of buds by 1-3 more.
Output on 1 November has exceeded that of the check treatmentby 340 kg/ha, and
number of bolls has exceeded by 1.

Meanraw cotton yield of plants grown from encapsulated seeds throughout in
Surkhandarya region has been 4.11 t/ha, which exceeds that of the check fields by
0.43 t/ha. The highest yield was produced at farms named Fakhriddin Sayriddin,
Khurram Ochildiev of Uzun district, which equaled to 4.27 t/ha from 34
hectaresarea. Each of farms named Umirzak ota of Uzun and Yulduz Melikulzoda,
Shadmon Shakir Ulugsabo of Sariosiyo districtshas collected more than 4.0 t/ha.

Thus, yield in farms where encapsulated seeds have been sown, has been by
0.15-0.4 tons higher than that in the check fields.

In order to evaluate effects of encapsulated seeds on productivity in various
regions of the country, trials have been conducted also in Andijan region.

In addition to observations of plantsreceived from sowing withdelinted /
encapsulated seeds for experimental purposes, fuzzy seeds encapsulated with
Uzkhitan have been tested as well. These seeds were sown in Yukori-Chirchik
district of Tashkent region.

Growth rate of plants, plant density, number of sympodia and number of bolls
all have been in average higher than those in the check treatment. Raw cotton for
seed has been harvested on 15 September.
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Samples of encapsulated seeds have provided with a yield by 0.09 t/ha higher.
Yield of samples on check fields has totaled to 3.59 t/ha, while that from fields
sown with encapsulated seeds has been 3.71 t/ha or by 0.12 t/ha higher than that of
check fields. Eight samples in each treatment, each consisted of 100 bolls have
been taken for laboratory analysis — for determining weight of one boll, fiber
length, fiber yield and technological properties of fiber. Mass of raw cotton of one
boll has been 5.76 g and that in 2010 samples — 5.78 g, while weight of 1 boll
grown from Uzkhitan-treated plants has been equal — 5.85 g and 5.88 g. Measuring
the length and fiber output has produced the same situation.

Table 2. Results of sowing encapsulated with Uzkhitan seeds in regions
of the Republic of Uzbekistan (2010-2014)
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2010 10 30,3 528,0 1705.4 2.6 3.23 +0.63
. Af”t]#dafya region ™ 2011 24 39,6 1010,0 29795 26 | 295 |+035
. | of the
Republic of 2012 23 31,9 1458,0 4359.4 2.62 2.99 +0.37
Karakalpakstan 2013 25 34,9 1109,0 3404.6 2.62 3.07 +0.45
2014 11 30,0 730,0 2343.3 2.62 3.21 +0.59
Total 2010-14 93 33,3 4745,0 14792.2 2.61 3.12 +0.51
2010 4 48,1 201,6 681.4 3.0 3.38 +0.38
B 2011 13 44,4 579,2 1706.4 3.0 3.32 +0.32
2. | Andijan
2012 14 45,7 608,6 2002.2 3.0 3.29 +0.29
2013 68 43,8 2282,0 7621.8 3.13 3.21 +0.08
2014 178 48,5 6134,5 19691.7 3.13 3.05 -0.08
Total 2010-14 277 441 9805.9 31703.5 3.05 3.23 +0.18
2010 1 42,0 20 68.2 3.05 3.41 +0.36
3. | Namangan 2011 22 428 4674 14636 30 | 314 | +0.14
2012 102 44 4 3428,1 10318.6 2.9 3.01 +0.11
2013 130 48,3 5150,0 15192.5 2.86 2.95 +0.09
2014 130 45,0 3549,0 10930.9 2.96 3.12 +0.06
Total 2010-14 385 445 12614,5 37973.8 2.93 3.12 +0.13
4. | Kashkadarya 2012 31 36,0 1200 3396.0 2.8 2.83 +0.03
2013 265 35,0 5475,7 13851.8 2.59 2.63 +0.04
2014 277 30,1 6504,9 16717.5 2.53 2.57 +0.04
Total 2012-14 573 33,7 13180,6 33966.4 2.56 2.58 +0.02
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Data obtained have allowed concluding that encapsulation of fuzzy cotton
seeds contributes to earlier seedling emergence, better development of plants and
preservation of economically valuable qualities of the cotton variety.

Large-scale commercial trials conducted in 2010 and positive results received
have justified expansion in subsequent years of sowing encapsulated seeds by
farms of the country. So, acreage in 2014 sown with encapsulated seeds in Andijan
region has increased, against 2010 30 times, and that in Kashkadarya region has
increased 5 times in comparison with 2012. Sowing rate of encapsulated seeds
during planting in Amudarya district of the Republic of Karakalpakstan and
Kashkadarya region has been 33.3 to 33.7 kg/ha, while that in Namangan and
Andijan regionsequaled to 44.1-44.5 kg/ha. Yielding capacity of crops derived
from encapsulated seeds annually has been 3.0 or more t/ha and exceeded the
planned yield by 0.02 to 0.51 t/ha.

In Amudarya region of the Republic of Karakalpakstan raw cotton yield
harvested has been 4.11 t/ha at the “Eshboev K.” farm, and 3.44 t/ha at
Bekniyazova Y. farm, each from 67 ha area, while “Permetov B.” farm has
collected 3.19 t/hafrom 106 ha area.

In Namangan district of Namangan region, more than 4.0 t/ha yield has been
collected by each of farms ‘“Parpishev Rahmatullo Tursunbay”, “Akmal Abror
Khakimjonovich”, “Dedakuziev Mirzaahmad”, “Urinboy Pakhtakor” and several
others. In Andijan region, Pakhtaabad district “Gulonkadyr” farm has harvested
3.56 t/ha, “Mehnat Ishonch Rohat” farm in Oltynkul district has collected 3.72
t/ha, and “Jalobek Durdonasi” farm has received 3.65 t/ha.

Use of encapsulated cotton plant seeds indicates on prospects for widespread
use of domestic, environmentally safe seed treatment product — Uzkhitan
formulation — that has stimulatory effect, in the agricultural industry (cotton
growing) of the country

Application of the encapsulated seeds for sowing cotton can increase yield
from 0.15 to 0.5 ton/ha. During observation years areas planted with such seeds
have exceeded 190.0 thousand ha, and production even of 0.2 t/ha more yield
would allow receiving an additional 36 000 tons of raw cotton. At the price 700000
sums for 1 ton an additional income consists of more than 25 billion sums.

CONCLUSIONS

1. Polymer systems based on environmentally safe naturalbioactive polymeric
chitosan and its by-products have been tested as presowing treatment of delinted
and fuzzy cotton seeds. Positive effects of Uzkhitan formulation on germination
energy (2-4%), germinating capacity (5-8%), as well as on sowing qualities of
seeds, formation and development of seedlings, allowing early and precise sowing
of cotton seeds have been shownusing an encapsulation technology.

2. It has been revealed by the Scientific-Research Institute of Sanitary,
Hygiene and Prophylactics under MOH of the Uzbekistan Republic polymeric seed
treatment Uzkhitan is non-toxic, non-pollutantfor ecosystem, easily utilized in soil,
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contributes to increasing field germination rate (by 2-8%), growth and
development of plants, yielding capacity for both delinted and fuzzy seeds (by
0.25-0.4 t/ha).

3. It has been experimentally confirmed that encapsulation with polymers has
influenced on water absorption ability of seeds (1.07-1.18 g), and on the level of
their saturation, water sorption rate (from 0.247-1.196 g) of seeds up until the
beginning of germination and on emergence of seedlings, provided that greatest
water absorption and accelerated root growth (on 3.1-3.3 c.) have occurred upon
treatment of seeds with Uzkhitan formulation.

4. It has been established that action of polymer coatings based on chitosan
and its polymeric formulation Uzkhitan during emergence of seedlings increases
physiological and biochemical activity of the peroxidase enzyme more than 2
times.

5. It has been demonstrated that treatment of cotton seeds with polymeric
formulations did not disturb their fatty acid composition. It has been revealed that
lipolytic activity directly correlates with the hydrolysis of fat (14.26% against
13.21%), and this most strongly occurs in the process of seed germination, so,
reduction of cotton plant vegetation time (up to 8 days) can be achieved at the
expense of earlier sowing of seeds treated with polymeric formulations.

6. Use of encapsulated cotton seeds treated with polymeric formulations has
contributed to accumulation of chlorophyll (by 15%) in leaves of cotton plant and
its dry weight (by 5.9 - 8.3 g). This indicates that these chitosan based formulations
have had stimulating effects on the growth and development of plants.

7. Encapsulation of delinted and fuzzy cotton seeds with polymeric
formulations improves their pouring ability, which in turn enables their sowing by
precise-sowingmachine, contributing to saving seeds, improving reproduction rate
of seeds, and decreasing expenses for thinning seedlings.

8. Field tests with precise-sowing of the encapsulated seeds have been
conducted, and it was determined thatthis method has provided with increased field
germination rate of seeds, resistance of plants to root rots and adverse
environmental conditions. It is proved that seeds, encapsulated withchitosan based
polymeric formulations, have produced seedlings that were more resistant to
adverse weather conditions, root rots, extreme temperatures were well tolerated by
plants; registered effects have included an increase all in accumulation of fruiting
elements during the vegetation period, in the boll mass (by 0.1-0.2 g), and in yield
of raw cotton by 0.2-0.4 t/ha.

9. Technical specifications TSN-88-2007 “Encapsulated sowing cotton seeds”
have been developed for using in the process of encapsulation of cotton seeds with
Uzkhitan formulation in shops of presowing preparation of sowing cotton seeds.

10. Large-scale commercial trials have confirmed efficacy of using seeds
encapsulated with Uzkhitan formulation for improvement of the product quality by
maintaining and enhancing the parameter sof the economically valuable
characteristics of plants, expansion of planted acreage with encapsulated seeds up
to 190 thousand hectares, reduction of seed rates per hectare down to 30-40 kgs,

increasing harvest by 0.2-0.4 t/ha.
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11. Considering that encapsulation of seeds with chitosan based polymeric
formulations contributes to preservation of sowing qualities of seeds under adverse
weather conditions, it has been recommended to wider use encapsulated cotton
seeds during early sowing.

12. Results of the large-scale commercial trials with sowing encapsulated
cotton seeds have indicated effectiveness of their use. Accordingly, we propose a
wider use of encapsulated delinted seeds for planting in all regions of the country.

13. In order to reduce sowing rates of fuzzy seeds and to improve their
pouring ability, we have recommended developing a unit for preparing such seeds
and introducing them much more widely intopractice of the country’s farms.

14. New version ofthe State Standard — O’zDSt: 663 “SOWING COTTON
SEEDS. Technical conditions”, containing a description of the preparation of
encapsulated seeds, has beenpresented to the technical committee
“Navurugnazorat” for consideration.

15. Considering identified benefits of growing encapsulated cotton seeds, we
have recommended to use widely presowing treatment of delinted cotton seeds by
encapsulation technology, using polymeric metal complex of chitosan with copper
ions.
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