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KNPHUII (10KTOPJIHK AUCCEPTALUACH AHHOTALMSACH)

Jucceprauuss MaB3yCMHUHI Joj3apOaurd Ba 3apypatu. [lyHéna
Ky3atTmwiaéTrad rio0ajn WKINM y3rapumnmiapu Ouocdepama XaBo XapOpaTHHUHT
OIIWINMHYU, €3 OWjapuaa HUCOMH HAMIIMKHUHT KECKWH TMacalWIuiaH BYXKYJIra
KeJaJUraH UCCHK IIamoJuiap 3ca arMocgepa Ba TyNpOK KypFOKUWIMTMHU KEJITUPUO
yukapMmokaa. CyB MyamMMOCH >KMIJIWNA OYIraH XO3UPrd JaBpja CyB TeEXaMKOp
arpOTEXHOJIOTUSJIADHUA  JKOPUM  KWIMIN, I[IYHUHTJEK TYNOpoK Ba armocdepa
KYpPFOKYWJIMTHIAa YUJaMId Xamja CyBAaH camapaiu (oitnananumn KodpduimreHTu
IOKOpY OyJraH fy3a HaBJIapUHU ETUIITUPUIL YCYJUIAQpUHM HIIad YUKHUIL YyTa
MYXUMIUDP.

AtMocdepa Ba TYNpPOK KypFOKUMJIMTH KaOW HOKYyJaill SKOJOTUK OMUJUTAPHUHT
OHT KyWIW CaliOMil TaAbCUPH FY3aHUHT CyBra OyiraH Taja04aH — KPUTHK JIaBpH, SbHU
ryJjuiam OOCKUYUTa TYFpU Kelaau. AWHY 1y MaiTiaap/a TyIpoKaa CyB €TUIIMACTUTH
Ba IOKOpPH XaBO XapopaTH OuWpraimkia Fy3aaa KedaauraH (U3UOJIOTHK Ba
OnoknMEBMI >kapa€Hiapra canOuii TabCHp KWIHMIIKA OKHOATHIa XOCHJI Ba YHHHT
cudaru macasau. [lyHuHT yuyH Xam OyHIal HOKyJIail oMIIIap TabCUPUTa YUIAMITH
OynraH Fy3a HaBJIApUHU MYyaWsiH TyNpPOK Ba MKJIUM IIApOUTIApPUIAH KEIUO YMKKaH
X0J1J1a pallOHIAIITUPUII MYXHUM aXaMHsTIa ora.

F'y3a HaBnmapuHu erapnu Japakajaa MUHEpal YFuTiap OWJIaH TabMHHJIALL,
arpOTEeXHUK MIIUIOBJIAPHU V3 BaKTHIAa amajira OIIUPHIN, ajiMalliad SKUIITHU TAIIKWI
KWIKII OpKAJIM XaM KYpPFOKUMJIMKHHUHI CajlOWili TabCUPUHU MabIyM Japaxana
KamMauTupul MyMKHUH. [IIyHUHTAEK, 3IEKTPaBKIAHTUPHIL YCYJIMHU KYJUIAll OpPKajlu
XaM YCUMIIMKJIADHU HOKYJIal OMWJUIAPHUHT CAJIOMH TabCUpUTa YHAAMIAIUTHHU
OIIMPHUILl MyMKHH.

Oxopunmarn ~ MyaMMOHHMHT  J0OJ3apOMMrd  sitHa  MmIyHAaH ~ WOOpPATKH,
pecnyOIMKaMu3/ia MmaxTa SKWIAIUraH XyayUIApHUHT TYTIPOK Ba UKJIUM IIAPOUTIAPU
Oup-Oupunan KeckuH (apk Kuimaau. MyalssH 5KOJOTHK XyIyajda SKUITaH Fy3a
HaBJIAPMHUHT arpOTEXHUK WIIOB OEpHUIll Japa)kacura OOFJIMK XOJa XaM MOTEHIHAI
UMKOHUATH Typiau4a HamMo€H Oynaau. 3apadlioH BOXaCMHUHI YypTa Ba KyWH
XyAyJjapy TYPOK Ba UKJIUM IIapouTiapua YpTa ToJalu Fy3a HaBJIaPUHUHT TYIPOK
KYPFOKUWJIMTHUIA YMJAMIWIMK Jlapa)kacd Ba YJIAPHUHT XUMOSBHUN MOCIAIIUIIT
XyCYCHUSTIapUHU UIMHUN acocyal 1073ap0 MyaMMoJiapiaH Oupu XucoOaaHaIu.

V36ekucron Pecnybnukacu IIpesumentununr 2010 iimn 23 ¢espangary
IIK-1288-con «2010 #wima Fy3aHu HaBiap Oyiuya >KOWIAIITHPUII Ba TaxTa
CTUIITUPUIITHUHT TPOTHO3 Xaxmiapu Tyrpucuga» Ba 2013 #iun 19 anpenmaru
[1K-1958-con «2013-2017 #winap naBpuga CyFopuiIaJural epiapHUHT MEITUOpPATUB
XOJIAaTUHU SHaJa SXIIWIAII, CYB pecypciapuiad OKWwioHa (oHgaaHuil dYopa-
Tagoupnapu Tyrpucuga»tu Kapopiapu xamaa Maskyp (aonusitra Teruuuid Oolka
MEBEPUN-XYKYKHI XyAoKaTiapAa OeNrwianral BazudaliapHu aMalra OIIUPHUIIra
ymiOy auccepTanus TaAKUKOTH MyalsiH lapakaia Xu3Mar KUIaiu.

TaakuKOTHUHT pecny0/jnka ¢gaH Ba TEXHOJOTHSJIADH PUBOKIAHUIIUHUHT
YCTYBOp HyHaJIMIUIApUra OOFJIUKIMIU. MasKyp TaaKukoT pecmyOnuka ¢daH Ba
TEXHOJIOTUSJIAD PUBONKIAHUIIUHUHT V. «KUIIIOK  XYKamuru, OHUOTEXHOJIOTHS,



9KoJOTUsl Ba arpod-MyxXuT Myxodaszacu» ycTyBOp WyHanmummura MyBOMUK
OakapuIIraH.

Juccepranuss MaB3ycu Oyiu4Ya XOPHAKMA WIMHI-TAAKUKOTIAP HIAPXH.

Fy3aam eTwmTupuin TEXHONOTHSIIAPUHHM HWIIIA0 YHUKHUI, XOCWJIIOP Ba
MYXUTHUHT HOKyJall OMIIIJIapura 4Yuaamin OYJaraH HaBIapHU SpaTHIL, YIapHUHT
OMOJIOTMK XYyCYCHUSITIIApUHU O4yuMO Oepuuira WYHaANTHUPUITaH WIMUNA H3JIaHULLIAP
KaXOHHUHT €TaK4YM WIMHUI MapKas3jiapy Ba OJIM TabJIMM Myaccacaiapu, KyMilajaaH,
Department of Agriculture (USDA), State University of New Mexico (AKILI), Cotton
Scientific-Research Institute (Xwuroii), Institute of Plant Genetics and Agronomy
(IToxucron), Agricultural University (Xunaucron), Scientific-Research Institute of
Australia Cotton Growing (ABcTpanus), YCHMIHKIAp (U3HONOTUSCH HHCTUTYTH
(Poccust) ma oaud GOpUIMOKIA.

V CHMITHKIIApHUHT HOKYJIai MyXHUT IIAPOMTIAPHIa MOCIALIMII MAacaIacHra Ouj
JKaXOHJIa OMu0 OOopuiraH TaaKUKOTIAp HATIKACHIA KATop, JKyMJaJaH, KyWuJaru
WIMHN HaTWKajgap OJWHTaH. KypPFOKYWJIMKKA YHJIAMJIWINKHAHT TEHOTHI Ba
denotuma HaMo&H OYynmum xoccanapu anwkimanran (State University of New
Mexico, AKII); Typnm mapaxkamard cTpeccopiap TabCHPH HaTH)KAacHIa ro3ara
Kenaaurad (PU3MOJIOTHK Y3rapyIluiap Ba MOCHAIININ Japakajdapy UIMHUN acoclaHTaH
(Cotton  Scientific-Research Institute, Xwuroil); KypFOKYHIMKKA YHIAMITHINK
OeJNITUJIAapUHUHT Jyparaiiapaa HaMOEH OYJIMIN Japa)kach Ba KOHYHHUSTIapH WIIa0
yukuiran (Institute of Plant Genetics and Agronomy, ITokucTOH); KypFOKYMIMKHUHT
(bU3HOOTHK Kapa€Hlapra TabCUPU HATHXKACKJA CYB aJIMalIMHYBU Ba (POTOCUHTETHUK
MaxCyJJOPJIUKHUHT OMOKUMEBMM Kapa€Hiap OwiaH OOFJIUKIWTY aHUKJIAHTaH
(Agricultural ~ University, = XWHAMCTOH);  KYpPFOKYMJIMKKA  MOCJHAIIMII  Ba
YUJIAMIIAIUKHA  OLIUPHUIIHUHT alpuM (PU3MOJIOTUK Ba OMOKHUMEBUN yCyIUIapH
sparuiran (Yenmiunkiap GU3HOIOrHACH HHCTHTYTH, Poccus).

Jynéna Xocun caJiIMOFM Ba cH(aTH IOKOPH XaMmJla KypPFOKUMIMKKA YHaMITH
OynaraH HaBiaapHM TaHigaml OyilMya Karop, JKyMJIaJaH, KyHuaaru ycTyBOp
WyHamuuuiap acocuja TaAKUKOTIAp oJuO OOpUIIMOKAA: MYXUTHHHT HOKYJal
AKOJIOTUK OMUJUIapura uujamid, Qoiiganu x¥yxanuk Oenrwiapura sra fFysa
HaBJIAPUHU SPATHUII; FY3aHUHT MOCJAIIWII CAJOXUSATHHH OIIUPHIN; TYHPOK-HKJIHM
[IAPOWTIAPU Typiuua OYNraH CyB TaHKUCIUTH Ky3aTWiIa€TraH Xyayajgapra SKHII
y49yH WJIMHH acOoCJaHraH TaBCHsUIAp WIUIA0 YHMKHII, CEJNEKIUS Ba MOJEKYJSp
yCcyJiiap acocuja KyprOKYWJIMKKA Ba IIypra 4Yujamiid T€HOTHIUIAPHU aHUKJIAILI,
Ovonoruk  ¢aon  MojjaTap Ba  MHUKPORJIIEMEHTIApHU  KyJUlalll  »HBa3ura
VCUMITMKIIAPHUHT YUAAMIMIIUTUHYI OIIUPUII YCYIITIAPUHM SIPATHUIIL.

MyaMMOHHMHT YPraHUIraHINK AapakacH. Y CUMIHKIAPHUHT CYB TABMHUHOTH,
KYpPFOKYWJIMKKA YHJAMJIMJIMKHUHT TEHETHK acoCiHapu  XOPIDKIUK  OJHMIIAp
P.J.Kramer, J.S.Boyer, J.F.Zhang, M.Igbal, M.A.Khan! Tomonmman YpraHuirad

'Kramer P.J., Boyer J.S. Water relations of plants and soils. — New York: Academic, 1995. — 495 p; Zhang H., Xue Y.,
Wang Z., Yang J., Zhang J. Morphological and Physiological Traits of Roots and Their Relationships with Shoot
Growth in “Super” Rice // Field Crops Res. 2009. V.113. — P.31-40; Igbal M., Khan M.A., Naeem M., Aziz M., Afzal
J., Latif M. Inducing drought tolerance in upland cotton (Gossypium hirsutum L.) accomplishments and future prospects
/' World Appl. Sci. J. 2013. V.21(7). — P.1062-1069.



oynca, MJIX mamnakatinapuaa aipum U3NOJIOTHK KYPCATKUWIAPHUHT KYPFOKUMITUK
mapoutuaa GOTOCUHTE3 Ba Haac OJUII KaZAIUTH Xamaa pepMeHntiap ¢GaoyTuru
Ownan Ooriukaurura Oarunuranran Taakukotriapau B.H.Konkesnu, W.I'.11ImarteKko,
1.B.KocakoBcKast” TapHUHT WIMHIT acapiapraa Ky3aTHII MyMKHH.

MamnakatumMuszaa onu® OOpWIraH TaAKUKOTIApJa FY3aHUHI CYB PEXHMH Ba
XOCHJIZIOPJIUTUra CYB OMJIaH TabMHUHJIAHUIL J1apakacH, CyFOPHIL YCyJUIapy, MUHEpal
VFUTIap  Ba  arpoTexHUK  TajgoupiapHuHr  tabcupu  (I.A.be36oponos,
A.D.ABnu€KyIIOB), Fy3a  HaBJlapu Ba  Jyparaigapuaa = KyprOKYMJIMKKa
YUJAMIUIMKHUHT TEHETUK Ba aiipum (Qusnonoruxk kypcarkuuiapu (C.M.Habues,
X.X.MartHusi30Ba), Fy3aHUHT OMOKUMEBUM XYCYCHATIAPU, YCHUIIIM Ba PUBOKJIAHUIIIH,
MaxCyJJOPJAUTUra KYpPFOKUMIUK TabCUPUHUHT alpuM (DU3UOJIOTUK >KUXATIApH
(X.C.CamueB, XK. X.XyxkaeB, P.M.YcmanoB) wunmuii acocnanrad. Fy3anunr
KYpPFOKUMJIMKKA YUJAAMIMIMTHHU OIIMPUIITHUHT (DU3UOJIOTHK Ba OMOKUMEBHIA
XYCYCUATIAPH, MOCIAIIUIITHUHT XYyXKaipa, TYKMMa, OHTOTCHETHUK Japakajliapu Ba
[aK/UTapy, HABIAPHUHT YUAAMIMJIMTHHU OIIWPUIN YCYJUIAPUHU WILIA0 YHUKHUII
70J713ap0 WIMH-aMalliid axaMUsTra 3ra XUCOOIaHa IH.

Juccepranmsi MaB3YyCHHUHT JUCCePTALMS Oa’Kapujran oJUH TabJIUM
Myaccacacl WIMMA-TaAKUKOT HILIapu Owiaan Oormkiauru. Jlucceprauus
TaJKUKOTH ByXopo naBiaT yHUBEPCUTETH WIMUM-TAIKUKOT HILJIAPU PEKACUHUHT
Ne3110  «Fy3aHMHT  KypFOKUMJIMKKA  YUJAMJIWJIUTH  Ba  XOCHUJIJOPJIMTUTa
AJIEKTPOTEXHOJIOTUSI TAbCUPUHUHT (DU3UOJIOTUK MexaHu3miIapuHu ypranumny (1998-
2001 #it.) Ba Nel5 «F¥y3a HaBmapuHUHr KYpFOKYWJIMK Ba IIYpJaHUIITA
YUJAMIUIUTMHUHT (QU3noI0TuK acociaapu» (2012-2014 itit.) nolinxanapu goupacuia
Oa)kapuuiras.

TaaKMKOTHUHT MaKCaAU Fy3a HAaBJIApH CYB aJIMalIMHYBUHUHT (HU3UOJOTUK Ba
OMOKMMEBUI XyCyCHUSTIIAPY aCOCHJA YIAPHUHT TYNPOK KYPFOKUMIIUTHIa XUMOSBHUMA
MOCJIAIIUII Tapa)ka Ba MIAKIUIAPUHU aHUKJIAIT XaM/1a KyPFOKYIIIMKKA YUIaMITHITUKHA
OIIUPUII YCYJUIAPUHHU SIpaTUIIIaH HOOpaT.

TagnkuKOTHUHT Baszudagapu:

TypJiM Jlapa)kajjard TYNpoK HaMJIUTH IIApOWTIapuia YPYFIAPHUHT YHUII
cypbaTu, Oapriapjiard CyB MAKJUIAQPUHUHT MHUKIOPU, TpPaHCOUpPALMS KadaJlJIUTH,
OaprinapHuHr gudQy3UOH KapIIWIUTH, KYHIy3Td Ba KOJJIUK CYB TaHKUCIWTH,
OapriIapHUHT CyB MOTEHIIMAIN Ba TYPropeCUEHTIIMK Japaxkacu, Oapriapaaru npoJivH
Ba yTJIEBOIap MUKJIOPJIAPUHU aHUKJIAII;

xjiopopuimap MUKAOPH Ba YJIAPHUHT OKCUJI-IMIHIA OupHUKMaiapu Ouiad
OOFNMKJIMK Japaxkacu, QoTocuHTe3 Ba Hadac OJHUIN JKANAJUIMTH, DSPKHUH
aMUHOKHUCTOTaNap Ba (eHOJ OMpUKMallapy MUKJIOPUHH aHUKJIAIIL;

TYyNpOK KypFOKYWJIMTHHUHT Fy3a HaBIapW VYCUIIM, PUBOXJIAHWIIHA Ba
MaxCyJJOPIUTUra TaAbCUPUHN aHUKJIAILL;

Konkesuy B.H., I'yces H.A., Kamns A.B. BonHasbiii 00MeH pactrenuii. — M.: Hayka, 1989. — 256 c.; llImateko WU.T.,
I'puroprox U.A., llIBegosa O.E. YcToN4MBOCTh pacTeHUI K BOJHOMY M TeMIlepaTypHoMy ctpeccaM. — Kues: Haykosa
nymka, 1989. — 224 c.; Kocakosckas 1.B. ®u3nonoro-0noXuMmdecKkiue OCHOBBI afanTallii PaCTCHUI Ha CTPECCHl. —
Kues: Cranp, 2003. — 192 c.



FY3aHUHT KYPFOKUYMIIUKKA YU JAMITUIUTUHU OILMPHIII Makcaauaa
ANEKTPABKIAHTUPHUII YCYJIMHUHT XOCHI Ba YHUHT cU(aTura TahCUPUHU YPTaHUII Ba
aManéTra TaTOMK STHIII.

TaankuKOTHUHT 00beKTH cudaTraa Fy3aHuHT YpTa Tojanu byxopo-6, Okmapé-
6, Byxopo-8, C-6524 Ba byxopo-102 naBnapuaan doiganaHuiaraH.

TaagKMKOTHUHI  NpeAMeTH  FY3aHMHI  KYPFOKYMJIMKKA  YMAAMIIMIIMK
TapaXaJapuHUHT  (PU3HOJOTMK Ba OUOKMMEBHUI XYCYCUSITIIApH, KYpPFOKUMIMKKA
yygamian OViraH HaBJapHU TaHJAIl Xamja 3JIEKTPOTEXHOJIOTHK HIIJIOB Oepuill
OpKaJIv HaBJIAPHUHT YUAAMIIMIMTHHYU OIIMPHUII XUCOOJIaHAIH.

TankukoTHUHT ycyanapu. [uccepraumsna (Qu3nMonoruk, Mop(oJoruk,
OMOKUMEBUI, OMOMETPUK, CTATUCTUK, KHUECHM Taxjiui, (EHOJIOTHK, TUIa3MOJIUTUK,
ra3oMeTpUK KaOu TaAKUKOT yCyJIIapy KYJUTaHHUIITaH.

TaaKMKOTHUHT MJIMHUI SIHTMJIMIH KyHuaarmiapaan nuoopar:

FY3aHUHI KypPFOKYMJIMKKA Xy)KaWpa, TyYKMMa Ba OHTOIEHETHK Japa)kajaru
XUMOSIBUH MOCJANIUII KOHYHUSTIAPY aHWUKJIAHUO, TYMPOKJIArd HAMIIMK Japakacura
OOFNMK XOJJa HABJIAPHUHT KyPFOKYMIMKKA YHWJAMIWIATAHUHT  (U3HOJIOTHUK,
OMOKMMEBUM, TrabuTyalp IIAK/JIapM WIMHA  acocllaHraH Ba IIy acocnaa
KYPFOKYMJIMKKA YUaMJIU FY3a HABIIADUHUHT MOJICTU SpaTUJIITaH;

FY3aHUHT KYPFOKYMJIMKKA (DU3MOJIOTUK MOCHAIINMII MEXaHU3MJIapu — CYB
capbialiHd  KaMaWTHUPUIL, TACT MOJEKYJadd OCMOIPOTEKTOPJIAPHUA TYILIAlI,
MOJIaJIap aJMalllUHYBH Y3rapuiliu, cyBAaH (oijanaHuil camMapajgopIuruHUHT
OPTUIIM acocHjia KYpPFOKYMJIMKKAa MOCHAIIUIIHUHT (U3HOJOTUK Ba OMOKUMEBHIMA
Kuécuit TaBcudU UIIa0 YNKUJITaH,

ANEKTPABAKIAHTUPUIITHUHT (PU3UOJIOTUK Ba OMOKMMEBHI Xama CyB aIMallluHyB
xKapa€HIapura WKOOWM TabCUPH OpKadud CYBHHM Cakjall XYCYCHUSTHHUHT OUIUIIIH,
KYHIy3rd Ba KOJNJAMK CyB TAHKUCIUTH KaMalWImM XUCOOWTAa  FY3aHUHT
KYPFOKUMJIMKKA YUJAMIIMIINTH, XOCHJI Ba YHUHT CU(ATH TYNPOK HAMIIUTH TaHKHC
[IAPOUT/IA OPTraHU aHUKJIAHTaH,;

Fy3a YCUMJIMTMHUHT TYNPOKJArd CyB TaHKUCIUTHUTA YWJAMIIUAIIUK Japa)kacu —
Oapriapaaru KOJJIUK CYB TaHKUCIUTH Ba AUG(Y3MOH KapIwiurd, Oapriapiaru
OofjaHTaH CyB XxamjJla OofjaHTaH XJOpO(DWIT MUKIOPUHU AHUKJIAMIHUHT TE3KOP
YCYJIM UILIa0 YUKUIITaH.

TagKUKOTHUHT aMaJIuii HATHKAJIAPM Kyluaaruiaapaad noopar:

3apadiioH BOXaCMHUHT YpTa Ba KyWH XyIyAJapuaa KoWaamrad xamaa TyIpoK
KYPFOKUMJIUTH Ky3aTWJIQJUraH TaxXTauuiuK XYKaluKIapuia KOpH Ba cudaTIH
XOCUJI OJIMII Y4YyH FY3aHMHI KYpPFOKUMJIMKKA 4YMJlaMiid Ba cepxocui byxopo-6,
Byxopo-102 Ba byxopo-8 HaBIapyHU KHUILI TABCUS STUJITAH;

Fy3a YCUMJIMTMHUHT TYNPOKJArd CyB TAHKUCIUTHUTA HHCOATaH YMIAMIIMIIMK
JapakKaCUHU aHUKJIAIIHUHT TE3KOp yCyJdu unuiad 4YuKwiraH Ba ¢oipaiaHuiira
TaBCUs ATUJITaH;

FYy3a HaBJIAPUHUHT KyPFOKUMIMKKA HUCOATaH YHMJAMIIMIINTUHU, XOCHII BA YHUHT
cudaTUHU OUIUPHUILIA DJICKTPABAIIAHTUPHUII YCYJIWHU KYJUlall aMaluérra »XOpuiu
KWINHTaH.

TagKuKOT HATHKAJAPUHMHT UITOHYIMJIMIH WA KYJUIaHWITaH €HalIyB Ba
yCyJiap, Hazapuid MabIyMOTJIAPHHUHT OJIMHTAH TaXpuOa HaTKajlapu OWiaH MOC
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KENUIIH, TabopaTopusi Ba BETe€TallMOH TakpuOanapjaard OMOKUMEBUHM, (PU3MOIOTHK
KapaCHIIapHU aHUKJIAI aJIeKBaT METOJIap OMIaH aMajra OUUPIIITAaHINTH, TAKpUOa
MaBbJIYMOTJIAPUHUHT JIUCTIEPCUOH CTATUCTUK TaxXJIMJ KWJIMHTAHIWTH, Takaud Ba
TaBCUSUIAPHUHT aMaIuETra >KOpUM STUIITAHINTH OUJIaH U30XJIaHAIH.

TagKUKOT HATH/KAJIAPMHUHI WIMHHA Ba aMajauMd axamMsTH. TaIKuKOT
HATWDKAJIADUHUHT WJIMHN aXaMUATH Fy3a HABJIAPUHUHT TYNPOK KyPFOKUYMJIUTUTA
XUMOSIBUM ’KaBOO peakiusulapd Ba MOCHAIIUIIHUHT Xy’XKaiipa, TYKUMa Ba
OHTOT€HETHK Aapa’KaJapUHHUHT Xap XWI OYIUIIN, TyIPOK KYypFOKUYHIIMK Jlapakacura
OOFJIMK XO0J/1a MOCJAIIMIIHUHT (U3HOJOTUK Ba OMOKMMEBUN acOCIApUHU HILIA0
YUKHILTa XU3MaT KHIaIu.

TagkUKOT HaTHXKAJTAPUHUHT aMaluil axXaMusATh KYpPFOKYMJIMKKA YHIAMIIH
byxopo-6, byxopo-102 Ba Bbyxopo-8 HaBinapuHuM XaBO XapopaTH KOKOPU Ba CYB
TAHKUCIUTH Ky3aTWIAJIUTaH KypFOKYMJ XyZAyJjlapra S3KUII OpKald IOKOpU Ba
cudatiaum XOCHJI OJIUII Xamja CyFOPWJIAJIUTaH CYBHM TE&Xalll UMKOHUATUHU SPATHIIL
OnIaH M30XJIaHA M.

TagKUKOT HATHKAJTAPUHMHI KOPUMM KUJIMHUIOM. Tynpokagaru CyB
TaHKUCIUTUTa HUCOATaH FY3aHUHT KYPFOKYWIMKKA YUJAMIIWIUK JapakaCUHU
AQHUKJIAUTHUHT TE3KOp Ba AJIEKTPABXIIAHTHUPUII yCYJIU ByXOopo BWIIOATH IIApOUTHAA
2012-2015 wiwnapaa 1,7 MuHr rekTap Mmaiinonra sxopuid dtwiran (Kumuiok Ba cyB
xyxamuru Basupauraauar 2016 iun 9 maptoaru 02/20-347-coH MabIyMOTHOMACH).
byHna fy3a HaBIapUHUHT KYpPFOKYWIMKKA YMJAMIIMJINTA OIIWIIM HaTHXacuja
XOCWJIIOPJIHMK 6,3 porsra OpTUILIM Ky3aTHIITaH.

TaakuKOT HATH:KAJAPUHUHT anpodanusicu. TagkukoT Hatwxkaitapu 19 Tta
WIMHM-aMaJIMM ~ aHKyMaHjapaa, okymiagad,  «bwuosorus,  3Kojgorus  Ba
arpoTYNPOKITYHOCTUK TabJIUMH MyammoJiapu Ba uctukoonu» (Tomxent, 2001),
«Achievements of Biotechnology for the Future of Mankind» (Camapkann, 2001),
«Fy3a  Ba  Ky3ru  OYFIOMHUHI  TapBapulUlalll  arpoTEXHOJOTHsUIApUHU
takoMutamitupu» (Tomkent, 2003), «YriyOneHne WHTErpanuu 0Opa3OBaHMS,
HAayKd U TNPOU3BOJCTBA B CEIILCKOM Xo3siicTBe Y30ekucrtana» (Tamkent, 2003),
«[TaxTaymnukK Ba JAOHYMWJIMKHU PHUBOXJIAHTUpHUII Myammonapu» (TomkeHt, 2004),
«Opon Oyl SKOJOTHK IIAPOUTHAA KHUILIOK XYXAJIUTHUHU PUBOKIAHTUPHUII
myammonapu» (Hykyc, 2005), «F¥y3a Ba Oomika KAIUIOK XY>KaJIUK YCUMIMKIApHaa
TE3MUILAPJIMK XaMJa MOCJIAHYBUYAHJIMKHUHT SBOJIOLMOH Ba CEJIEKIMOH KUppaapu»
(Tomkent, 2005), «®aH IOTYKJIapu Ba KHUIUIOK XYXKAJUTHHUA PUBOMIAHTHUPHII
uctukoomnapu» (Camapkana, 2005), «buonmorms—Hayka XXI Beka» (Ilymuno,
Poccust, 2006), «Kunuiok xyxamuruaa 5Kkoyoruk myammoisap» (Byxopo, 2006),
«Hayunoe oOecrieuenue HanmoHaiabHOTO Tpoekta pasButus AIIK» (Tseps, Poccus,
2006), «Tynpox YHYMIOPJIMIMHMA OIIMPHUIIHUHT WJIMHH Ba aMajdil acociapu»
(Tomkent, 2007), «boranwka, OHO’KOIOTHS, YCUMIMKIAP (PU3HOJOTHSICH Ba
6uokumécu Myammonapu» (Tomkent, 2011), «V36ekucTon duopacu GHOXHIMA-
XWUIMTH Ba YHAaH OKWIoHa doinananum wmyammonapu» (Camapkang, 2011),
«V36eKnCTOHA GUOTEXHOIOTHAHUHT PHBOMIIAHHUILIN Ba MCTUKOOLTApU» (AH/MKOH,
2012), «Applied Sciences Europe: tendencies of Contemporary Development»
(Stuttgart, I'epmanus, 2013), «ATpOdKOTOTHYCCKAS 0€3011acHOCTh
CeNbCcKOX03stiicTBeHHON mponykium» (TBepb, Poccust, 2014), «Dusuk-kuMEBnid
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OouonorusHUHr Aon3ap6 wmyammonapu» (Tomkent, 2015), «Kunwiox xykamuk
SKUHJIAPH arpoOHMOJIOTHACH IOTYKJIapHu, MyaMMoJapu Ba ucTuKOoapu» (TomkeHT,
2015) maB3ynapugard pecnyOiuKa Ba XaJlKapo WIMHH-aMaIuil KoH(pEpeHIHsIIapIa
Mabpy3a KypuHHAIIKAA Oa€H STUIITAH XaM/a anpoOarusaaH YTKa3uiaraH.

TaakuKOT HATHXKAJAPUHUHT IbJOH KWIMHUINK. Jluccepramusi MaB3ycH
GYitnua xaMu 58 Ta WIMHIl MII YOIl STHIITAH, ITyJIapAaH, Y36ekncTon Pecry6nukacu
Onuit arrecTanmysi KOMUCCHUSCUHUHT JOKTOPJIMK JUCCEPTANMSIIAPU ACOCHH HIIMHMA
HATWOKAJIADUHY YOI OSTHIN TaBCUS OSTWITaH WiaMui Hampiapaa 10 ta wmakoona,
KyMITaJlaH, 8 Tacu peciyOJIrMKa Ba 2 TaCH XOPYOKHM KypHAJIIap/1a HaIllp STUJITaH.

JluccepTauMsIHUHT TY3WJIMINM Ba Xa:kMu. Jluccepramusi TapKuOM KHUPHIL,
oiituta 000, XyJoca, GoigaiaHmrad agadueTiap pyxaru Ba uiaoBajgapaaH udbopar.
JuccepranustHuHT XakMu 200 OETHU TAlTKIIT STAJIH.
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JTUCCEPTALIUSIHUHT ACOCUIA MA3ZMYHHU

Kupum xucmuna yTKazuirad TaIKUKOTIAPHUHT 0JI3apOJIUTH Ba 3apypHSITH
acocjaHraH, TaJKUKOTHUHT Makcaaud Ba Basudanapu, oOBEKT Ba MpeAMETIapu
TaBcU((JIaHraH, pecrnyoauka (paH Ba TEXHOJOTHUSUIAPU PHUBOKIAHUIIUHUHT YCTYBOD
NYHAIUIUIAPUTra MOCIUTH KypCAaTWITaH, TAAKUKOTHUHT WIMHM STHTHUJIMTHU Ba aMaJlui
HaTKajgapy 0aéH KWIMHTaH, OJMHTaH HATWKATAPHUHT WIMHAN Ba aMajluil axaMHUATH
oun6® OepuiraH, TAIKUKOT HATIDKAJApUHU aMallnéTra KOpHUil KWK, HAIIP STUJITaH
UIILIap Ba JUCCEPTAIUS TY3WIUIIN OYiinya MabIyMOTJIap KEITHPHUIITaH.

JIMcCepTalUSHUAT «Y CHMIHKJIAPHHUHT (H3HOJOTHK XyCYCHSITIAPH, YCHIIN
Ba PHBOKJIAHUIINIA KYPFOKYMJIMKHHMHI TabCHpH» €0 HOMJIAHTaH OWpUHYU
000uga YCUMIMKIAPHUHT CyB ajJMallMHyBUTa OOFJMK  XOJiJa  YJApHUHT
KYPFOKUMJIMKKA YUIAMITWINTH, KYPFOKYMIMKHIUHT KUIIUIOK XY>KaJIMK YCUMITUKIIapUra
canOuii TabcUp KWIHIIKA OuiiaH OOFNWK OYJTraH MyamMMmoJlap e4yuMura OaruiIaHTaH
TaJKAKOTIAP TU3UMJIAIITUPUIITAH Ba Ha3apHil )KUXATAaH TaXJIWI KUJIHHTaH.

Kyproxkuninukka 4ugaMIIMINK YCUMIIUK XY>KapaCMHUHT Y30K BakT JaBOMHUJA
CYB TaHKUCJIHIUTAa YUJIAMIIMIIMK XYyCYCHUATH OWjaH OENTHIaHUIIM, KypFOKYMIMKKA
YUJIAMIIMIIMK Japa)kacu Xap Xuwi1 OYJraH YCUMIIMKIAapa CyB OAJaHCUHUHT Y3rapHIlH
XaM Typau4ya Oynumim, TaOWuid apouTAa YCYBUM YCHUMIIMKIAP TYPyXd OUp XUl
Japaxaaard KypFOKYMIMKKA Typauya YHJAMJIMIWTH, SBHU ylapAard CyB
OaJJaHCUHUHT V3rapuilid MOCTAIIUII Japakacu OuiaH OeBocuTa OOFIMK OYIIHIIH
acociab Gepruiran. Y CHII KaiaUTHTHHY OOIIKAPHUIINA arPOTEXHUK Tag0UpiIap OriaH
Oupranvkiaa YCUMIIMKIAPHU CyB OWJIAaH TabMMHJIAII Japa)kacu KaTTa axaMusaTra ira
OKAHJIUTH, MYBTaIWI HAMIMUK YCUMIUKIAPHUHT (U3HOJOTUK >Kapa&HJIapUHU
daomnmamTupuO, CyBaaH camapaiu GpoiaJaHuIITra UMKOH SIpaTUITU EPUTUIITAH.

CyB TaHKHCIIUTUHUHT YCHUIII KapaéHapura cajaouil TabCUpU MyXUT OMUJUIApUTA
OOFIIMK XoJja Typiu4ya OVnWId, YCHUMIMKJIAPHUHT YCUIN >KapaéHapura
KYPFOKUMJIUKHUHT KYWIH TabCUP KYPCATHUIIH, YCUMIUKIAPHUHT HOKYJIali OMUJIIapra
XKABOO pEaKIMsACU MHAMBUyall pEAKIMs Ba PECTUTYLHS (TUKIAHMIL) OOCKUWIAPUAAH
noopaTiuru ound Oepuira.

Kyprokuninuk YCHUMIMK Ba YHHHT IIaKJJaHAETraH OpTraHIapUHUHT YCHUIIWHU
CEeKMHJIAIITUPUINY HATIKacuga OWONOTHK Ba XY)KAIHK XOCHJI CaJIMOFUHUHT
KaMaluIly, TyIpoK/ia CyB TAKUMJUTUTY YCUII JKapaéHIapUHU CEKUHIAIITUPUO, XOCUIT
cudarura xam cajouil Tabcup KYpCaTUIIHN aCOCTIaHTaH.

Tynpokna CcyB  eTUIIMACIUTH  YCUMIMKIAPHUHT  0Oapya  pHUBOKJIIAHUII
Oockuwiapura cajOuid TabCUp KWIMIIH, XaTTO HAMJIUK KaWTagaH MYbTaIaul
Japakara KENTUPWITaHIAaH KEeWMH XaM Ky3aTwiuiid ucOotinanrad. Kymnruna
IKCIIEPUMEHTAT MabIyMOTIapra Kypa, KypFOKYMINKKAa HUCOATaH YCUMITUKIAPHUHT
yeuu, poTocuHTe3ra Kaparanja ce3rup OVIMIIN Ky3aTHIITaH.

Wnamuii  MabliyMOTJIADHUHT  TaxJIMJIUra Kypa, KypFOKYWIMK TabCUpHUAA
JacTaBBall YCUMJIMKIAPHUHT CyB OalaHcua Y3rapuiuiap ro3ara KeJluid V3
HaBOaTUAa KaTop (PU3MOJOTHUK Ba OMOKMMEBUU KapaCHIAPHUHT Y3rapuIIura ojauo
KeJaau, YCUIl skapa€Hilapy CEeKHHIIAIIAIM, YMyMUI MaxCyJIJJOPJIMK 3¢a acasiii.

Hucceprauustnuar «Taxxpuba yTKazum KoiiM, TYNPOK Ba HKJIUM
mapouTjaapu» 1e0 HOMJIAHTaH MKKHHYM O00OMIa TaakKMKOTiIapjaa (GhoigaaaHuIraH
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aménap Ba yciyoOnap 6aéH stunrad. Taxpubamap byxopo naBiaT yHUBEPCUTETH
WiIMHI  naboparopusich Ba VKyB-Taxpuba pnamacuma xamaa Kopakyn, Omnor,
KopoByn6o30op Tymanmapumgaru depMep Xy KaIWKIapy Aajiajapuaa YTKa3WiIraH.
Taxpuba JanaCMHUHT TYNPOFU AJUTIOBHAJ YTIOKM TUIra MaHcyO OynuO, ep octu
CU30T CYBJAPUHUHI YYKypJMId 2-3 METpPHM TalIKWI 3Taau. [yIpOKHUHT
CYFOpPHUIIZAH OJJVHTH HAMJIUTH, XAXMUM OFUPJUTM Ba HaAM CUFUMUJAH KeIuo
YUKUO, TYNPOKJard HaM €THILIMACIUK Japa)kacu aHUKJIAH/IA Ba CyFOPUIL MEbEPIApH
OeNruiIanu.

Taxpuba malgoHvasiapu 3 TajaH Oynakka axpatuinau. Taxpubanap TyprTa
TaKpopiuKaa yTkazwiau. Taxpubdanap xyxanukiapja KaOyil KUJIMHTaH arpoTeXHUKa
acocHIa aMaira OUIMPWIAM. YFUTIAp LIYATOpJallja, SKHII OWiaH Oupra Ba
YCHMITHKIIADHUHT YCUII 1aBpra (3 MapTa) GepHiy. Y FUTIApHUHT FeKTap XUCoOHa
KYJUTaHUITaH yMyMHUH MUKAOpH: a30T-250, dochop-175, xkanuit-100 kr HU TaIIKUI
KUTaau. Y CHMITHKIAPHUHT YCHIIN Ba PHBOXIAHUIINIATH (EHOTOTHK Ky3aTHIILIAP,
xycoOamniap Ba TaAKUKOT HIILIApU V3IIUTU ycimyOnapura MOC paBHINA amaira
OILIMPUII]TH.

bapua (¢u3MoMOruK KypcaTKM4YIapHM aHUKJIAll Ba (PEHOJIOTHK Ky3aTHIILIap
Taxxpubanap/ia Fy3aHUHT IIOHAJIAI, TyJUIAIl Ba Kycakiall O0CKuWwiapuaa YTKa3UIIIu.
TagkuKoTIap YUYyH acOCHM MOSHUHT YYKM KUCMUJIAH PUBOKJIAHTAH TYPTUHYU Oapr
OJIMH]IH.

Fy3a nHaBnapu KypFOKYMIIMKKA YHJAMIUJIUTHHUHT (DU3UOJIOTUK Ba OMOKUMEBUI
xKapaCHlIapy XamJa XUMOSIBUM MOCHAIIMII XYCYCHUATIAPUHUHT KYpCcaTKUYJIapH
yeumnukiaap (QU3MONOTUsICM Ba OMOKMMECHAA YMYyMKaOysd KWUJIMHTaH Yyciyoiap
€pllaMHU1a AHUKJIAHTaH.

Fy3a HaBmapuHUHT KypFOKUMJIMKKA YWJAMJIWIMTUHUA OIIMPHUIN MaKCaauaa
YCUMITMKJIAPHH 3JIEKTPaBXKIAHTUPUIN yCynuaaH doigananunan (MyxammanueB Ba
oomkanap, 2005). Fy3anu sieKkTpaB)IaHTUPUIN WIIAPU YUTUTIAPHA DKHUIIIAH
OJIIH, IIOHAJIAII XaM/ia TyJulam Oockuuiapuaa yrkazunau. OJuHrad MabiayMoTIiap
CTaTUCTHK KaiTa UILIaHUO, SHT KWIKK (apkiap anukianau (Jocmexos, 1985).

JucceprauustHUHT «'y3aHuHr KYPFOKYMJIUKKA MOC/IALIHII
KypcaTKu4japmw» 1e0 HOMJaHTaH yuyuHuu OoOupa Byxopo-6 Fy3a HaBUHHMHI Xap
XU TYOPOK HaMJIUTH IIApOUTHAA (PU3UOJOTUK Ba OMOKMMEBUN KYpcaTKUUJIApUHU
ypranuui Oyiinya OJUHTaH TaJKUKOTIAPHUHT HATHKAJApU KEATUPUIITaH.

Wnamuii TaaKuKOTIap JaBOMUIA TYNPOK HaMIIMK Japakacu Xap Xujl Oynran
mIapouTAa Fy3a OapriapuHUHr AUG(PY3MOH KapIIMIWTH YCUMIIMKHUHT IIOHAJAII,
ryJulail Ba Kycakmiaml Oockuuiapuaa ypranuiau (1-xamasan).

baprinapuunr nuddy3noH KapuImidrd TpaHCTIMPALUS KaJaUTATH OUJIaH y3BHM
OOFJIMK XO0J1/1a YCUMIIMKIAPHUHT (POTOCUHTETHK MaXCYJJIOPIUTUHUA Oenruiaiguran
KypcaTkuun  OYaubO, VYCUMIMKIAPHUHT KYpPFOKUMJIMKKA HUCOATaH XUMOSIBHUM
MOCJIAIIUII peakIusuiapual Oupu xucoOaaHaIu.

Fy3anunar monanampan kycakiam —Oockuuumrada Oapya BapuaHTIIapia
Oapriapuunr nuddys3non Kapmuiauru omud 6opau. Tynpok HAMIIMK JapakaCHHUHT
nacaiummm OunaH OapriaapHUHT AU Y3HOH KapIIIUTH XaM oKopu 0ymau. Tymnpok
Hamuru 30 ¢gom3 Oynran Taxxkpuba BapuaHTHIa OOIIKA BapHWAHTIApra Kaparanua
muhy3roH KapIIUINK KAUMATHHUHT STHA1a FOKOPY OYJIUTITN Ky3aTHIIIH.
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1-skaaBan
Fy3a 6apraapunnnr nud@y3non Kapumiuru

Tynpoxk Hlonanam I'ynam KycakJiam
Bapuant Haggll:gn, JIK HH K HH JIK HH
Ha3sopar 70 7,7+0,3 100,0 | 10,6+0,6 [100,0| 12,3+0,3 | 100,0
Taxpuba 50 9,8+0,2 127,2 | 12,0+0,5(113,2| 14,8+0,3 | 120,3
Taxpuba 30 121+0,1 | 157,1 | 14,7+0,2 |138,6|17,2+0,4 | 139,8

M3ox: JIK — nuddysuon kapmmnuk, cekyua/cm; HH — nasoparra Hucoaran, Gous xucoouma

[[onanmam 6ockuuuaa HazopaTra HucOataH Tynpok Hamumru 50 dowus Oyiran
Taxkpuba BapuaHTtuaa OapriapHUHT AUQPGY3UOH Kapmuiauru 27,2, TypoK HaAMIUTH
30 dbous 6ynran Taxkpuda Bapuantuaa 57,1 gowusra omyau. [N'ymnam Gockuuuga Moc
paBumraa 13,2 Ba 38,6 powus, kycaknam 6ockuunaa 3ca 20,3 Ba 39,8 Ghous3HHM TaITKKII
KHJIITH.

Fy3a Oaprmapu TapkuOugarun NOpPONMH MUKIOPH TYIPOK HAMJIUK Japakacw
Xama FY3aHWHT PUBOXIAHWII OOCKH4YIapura OEBOCHUTA OOFIMKIUTH Ky3aTHJIIH
(1-pacm).

“;r;é’ 2114 213.5
200 2032 2 Fa
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}33 f/; = fff 157.8 f;" 158.8
o 7 77 it
100 / / 100 [/ 100 J// 100
S0 Ty il F
60 o Jf /S
40 /-y y/ y/
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0 0:92#, 1.87 I] 14 4 .4 1. 1.03 {}" 2.2
% e %5 M %0 \ 20 ML %o %%
LIIQOHATTALL [ TYIITIArn K¥ CarrIait
| + Hazopar, 70% mw Tampnr6a. 50% e TampEGa. 30%

1-pacm. Fy3a 6apraapugaru npoJiuH MUKI0PH

Wnmuit manOamapna Tynmpok Ba arMmocepa KypFOKYMIIUTH YCUMIIUKJIAPHUHT
OKCWJI aJIMallIMHYBHUTra cajOuil TabCHUp KypcaTHINW Kaiia »Twiarad. KyproK4miuk
TabCUPHJIAa AMHUHOKHUCIIOTANap, )KyMiaJaH, MPOJIUH MHUKIOpU XaM omaad. [Iponun
MUKJIOPUHUHT OIIUIIM YCUMIMKIAPHUHT KYpPFOKYWIMKKA HHCOATaH XUMOSBUMN
Mociamui oenruiapuaad oOupu xucooaaHaau.

Typauya TynpoK HaMJIMIU IIApOMTIApUAA XaM MPOJIUH MHUKAOPU TyJUIall
O6ockuumnaa SHT Kopu 0ynau. Tynpok Kyprokuuiaury (30 ¢hous HaMIIMK) IIapOUTHIA
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Oolka BapuaHTJIapra KaparaHja MpOJIMH MUKIOPH FY3aHUHT Oapya pUBOKIAHUII
OOCKHYIapH/Ia SHT FOKOPH OYIIHIIN Ky3aTHIIIH.

Tynpox HaMJIMK JapaXaCHHUHT Tacaluiiyd OWiaH TPOIUH MHUKIOPUHUHT
oMK Ky3aTtuinau. FYy3aHuHr moHanam OOCKMYMJIa TPOJUH MHUKIOPHU TYIPOK
Hamiuru 50 ¢ou3 (YekimaHraH HamIIMK) OYiraH BapuaHTIa Hazoparra HucOaTtaH
153,2 ¢owus, tynpok Hamauru 30 ¢pous (TynpoK KyprOKUMIIUIH) OYJIraH BapuaHTAA
203,2 ¢ousHu Tamkuia Kwigd. by KypcaTkuu KuiiMaTH MOC paBHUILa TyJIIaml
O0ockuumnaa Hazoparra HucOaran 157,8; 211,4 xamaa kycaknam 6ockuuuaa 158,8 Ba
213,5 ¢owusra rokopu Oyau.

VCUMIMKIIapHUHT  KypFOKYMIMK ~ Ba  IOKOpPH  XapopaTrra  HHcOaTaH
YUJIAMIIMIIUTUHUHT  OIIMINKA YTJIEBOUIap alMalllMHyBM KaTTa axaMusaTra ora.
Taxpubanap gaBoMuaa ¥y3a YCUMIMTAHUHT TYyJJIa OOCKUYHIA TII0K03a, caxaposa,
MajIbT03a XaM/ia Kpaxmasl MUKJIOPH aHUKJIaHIH (2-pacm).
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2-pacMm. Fy3a Oapriaapuaaru yrijieBoajap MUKIOPH,
(KypyK ormpJuKKa HucoaTaH, %0)

Tynpoxk HaMiaurd MYbTaIWi [IApoUTAa OOIIKa BapuaHTiapra HucOaTaH
[JII0OKO3a MUKIOPUMHUHI Kamaiuiiy, KypFOKYWJIMK TabCUpHUJA 3ca TJIHOKO3a
MUKJIOPUHUHT KECKMH OWMIM Ky3atwiad. Tynpok Hamuura 30 ¢ous Oynran
BapUaHT/AA TJII0KO3a MUKIOPUHHMHT Hazopartra HucOartan 147,5 dousra oKopuauru
Kaig »Tuinau. TynpokK KypFOKYWJIMIM IIApOUTHAA Ha3opaTra HucOaTaH caxaposa
140,2 domsra Tenr Oynau. AitHukca, Tynpok Hamiurua 30 ¢ous O6ynaran BapuaHTAA
MajbT03a KUMaTH HazopaTra Hucoatan 284,6 ¢ousra eTau.

Tynpokaaru HamJIMK JapakKaCUHUHI MAacaluIIM Kpaxmal MHUKIOPUHUHT XaM
Kamaiinimura onud kenau. Tynpok HamJIMTU MYbTaIuil BapuaHTAA MKKalla Taxpuoa
BapUaHTUIa Kaparanja Kpaxmajl MUKIOPHU IOKOPHU OYIIAH.

Hazopatra nuc6aran tynpok Hamiuru 50 dou3 Oyiran BapuaHTAAa Kpaxmail
MUKIOpUHHMHT nacaiuiu 68,3 dbousHu, Tynpok Hamiury 30 ¢ous Oynran BapuaHTaa
sca 49 pousHU TAlIKWI 3TIU. AHUKJIAHTAH YTJIEBOMJIADHUHT MUFUHIUCUTA YBTHOOD
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Oepuica, yJapHUHT MHUKIOPH TYNPOK KYpPFOKUMIUTH IIApOUTHAA Hazoparra
HucOatad 127,3 dbousra omraninru Kau1 TN,

HucceprauustHunr «Fy3a HaBJIapuHMHI (U3HOJOTHK Ba OHOKUMEBHH
Kapaéniiapura KyproKUYMJIMKHHUHT TabCUPW» €0 HOMJIAHTaH TYPTHHYM OoOuma
Xap XWil Japaxajgard TYNpPOK HaMJIUTH TabCUpHUAa Fy3a HaBlapujia XUMOS Ba
MOCJHAIIMIIHUHT  (DU3UOJOTUK XaMJa OWUOKMMEBUN XYCYCHUSITIAPUHU aHHUKJIAII
Macajajlapy TaAKUK 3TUJITaH.

Tynpox Hammuru 70 ¢dousz OYnaran BapuaHTiIapaa Oapya Fy3a HaBiapuaa
YMYMUH CYB MUKJIOPH, )KYMJIaJIaH, SPKUH CYB MUKJIOPU XaM FOKOPH, aMMO OOFJIaHTaH
cyB Mukaopu kam Oynau. 30 ¢ous HaMIMK mIapouTHja 3ca ymly KOHYHUSTHUHT
TeCKapHuCH Ky3aTUau (2-xKaaBai).

2-KaaBaJ
F'y3a naBiapu 0apriaapu tapkudougaru
OoFJIaHraH cyB MUKI0pH, %0
T/p Fysa IHonanam I'yanam Kycaknam
HaBJIApH
Tynpok nHammuru 70 dhous

1 | Byxopo-6 33,4+0,37 35,6+0,29 37,4+0,37
2 | Oxnapé-6 25,8+0,25 217,0+0,25 28,9+0,23
3 | byxopo-8 29,4+0,18 30,7+0,20 32,4+0,32
4 | C-6524 217,5+0,22 29,0+0,34 30,2+0,17
5 | byxopo-102 31,2+0,26 33,5+0,12 35,6+0,28

5% 3,4 3,3 1,4

IKDys 1,5 1,6 0,7

Tynpox nammuru 30 dowus

1 | byxopo-6 43,1+0,37 46,8+0,43 47,2+0,36
2 | Oxnmapé-6 33,2+0,16 34,7+0,36 35,6+0,30
3 | Byxopo-8 40,1+0,21 41,5+0,41 42,8+0,38
4 | C-6524 37,0+0,17 38,9+0,52 39,7+0,21
5 | byxopo-102 42,0+0,40 43,4+0,51 44.7+0,24

S, 19 1,9 2,6

DK Dys 1,1 1,2 1,7

bapua fy3a HaBmapuaa WKKM XWI HAMIMK IIApOWMTHIA IIOHAJAIIIAH
Kycakiamraya yMyMHd Ba METaOOJIUTHK CYB MHKIOPUHUHI KaMaWuIIM, OOFIaHTaH
CYB MHUKJOPHHHMHT OIIMINK aHUKIaHau. Yeknanran Hamumk (30 ¢doms) mapouTHaa
mybTagun Hamiuk (70 ¢ous) MyXUTHAArd HaBiapra KaparaHjga OOFJaHTaH CyB
MUKJIOpH Oyiinua ce3umnapiu dapkiap MaBxkyd. bornanran cyB Mukmopu Oyitnua
HaBJap KecuMmuaa xam (apkiap Ky3atwinud. AifHUKca, OOFJIaHTaH CYyB MUKJIOPUHUHT
fokopunuru OunaH byxopo-6, byxopo-102 HaBmapu Oomika HaBmapra HUcCOAaTaH
aXpanubd Typaam.
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Fy3a maBnmapu Oapriapumarud KyHIy3rd CyB TaHKUCIUTUA OuiiaH Oup KaTtopia
KOJJIMK CYB TAaHKUCJIMTHA XaM BETeTallMoOH TaxpuOanap JaBOMHAA YPTaHWIIH.
TagkuKOT HaTHUXKajdapyu 3-pacMjia KEITUPUIITaH.

Konauk cyB wmukmopu OyiiMya OJIMHTAH MablyMOTIapra Kapacak, YHUHT
KUIMaTl TYNPOK HAMIIMK Japakacu Ba HABJIAPHUHT PUBOXKIIAHWIN OOCKUYJIapWra
Oornukyury Ky3atwiad. Tynpok Hamiaurd yekjanrad (30 ¢ous) mapoutna Oapua
HaBJIapJia KOJJIUK CYB TAHKUCIUTH KUUMATUHUHT I0OKOPU OYJIUIIN aHUKJIaHIU. YOy
KYpcaTKM4 KUIMaTh HaBiap KecuMuaa (apkK KWIMIIK Kailg STUIAu. Tympok
KYPFOKYWJIMTH IIAPOUTHIA KOJJWK CYyB TaHKUCIUTHMHUHT KuiimMatu Okaapé-6 Ba
C-6524 wnaBnapupga sHr 0Kopu, byxopo-6 Ba byxopo-102 HaBmapuga sca SHI KaMm
oynau.

0 woHanalw
% 107 @ rynna
27 B Kycarnal
8
7
G -
5
4
5
2
11
R
By po-6 COxoa pe -6 Byxopo-& C-6524 Bywopo-102

3-pacm. F'y3a naBjapu 6apriapuaa KoJauK CyB TAHKUCIUTH, %0
(tynpoxk Hamunru 30 dous)

Tynpox HaMIIMK AapaXKaCHHUHT KaMmalumm OwjlaH Fy3a HaBIapW XyXkanpa
IMPAcy KOHIICHTPAIUSICUHUHT OLIUIIY Ky3aTUiau (4-pacMm).

Tynpok HaMJIMK Japa)kacu MybTaAusl OYJIraH BapuaHTIapja ymoy KypcaTKud
KUiMaTu kKamaau. MKku xun HaMmIIMK mapoutuaa xam byxopo-6, byxopo-102 Ba
Byxopo-8 HaBmapu Xxykailpa IIMPACUHUHI KOHIIEHTpauuscu OOIIKa HaBiapra
HUcOaTaH KOpU OynuIu Kaij >Twian. byHaai XycycusT YCUMIIMKIApHU HOKYJIak
HIApOUTAA XaM KYOpoK CyB OwWiaH TabMHUHJIAIrA KapaTWiraH XHUMOSIBHUM
xoccanap/iaH Oupu OYJIMIIK MyMKHH.

Tynpok HaMJIMK apakaCUHUHT KaMaluIy XyKaipajiapaa OCMOTUK OOCUMHUHT
OIIUIIUTAa TabCUP KypcaTau. bapya HaBnapaa BereTalusHUHT OOIIMIAH OXHpHUTayda
ym0y KypcaTkud KHAMAaTHUHUHT Xap X Japakajia OIIUIIY Ky3aTHIIIH.

Xnopohuun MUKIOPH Ba YHUHT OKCHJI-JIMIH OUpUKMaapu OujiaH OOFIUKIAK
Japakacu xXaM YpraHuiaunO, yMyMui Ba OOFJIaHTaH XJIOPODWIT MUKIOPH TYIPOK
KyproKumiuru mapoutuaa byxopo-6, byxopo-102 Ba byxopo-8 HaBnapuma roKopu
Ooynuinu Kaig >Triiau. (3->xaaBan).
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aTM.

Byxopo-6

OKnapé-6

Byxopo-8

@ woHanaw M@ rynnaw O kycaknauwl

C-5524

Byxopo-102

17.73

4-pacm. T'y3a HaB1apu Xykaiipa IIMPACHHUHT OCMOTHK 00CMMHU, aTM.
(trynpok Hamuuru 30 ¢pou3s)

3-kaaBaj

Fy3a naBaapu 6apriaapuaaru 0ofJaHran xjopoguu Muxkaopu,%o

T/p Fysa Ilonanam I'yanam Kycaknam
HaBJIaApH
Tynpoxk Hammuru 70 Gous
1 | byxopo-6 35,4+0,35 37,5+0,37 34,4+0,46
2 | Oknapé-6 27,0+0,37 28,7+0,40 28,2+0,38
3 | byxopo-8 32,4+0,42 35,1+0,41 31,8+0,50
4 | C-6524 30,2+0,38 32,0+0,52 31,3+0,44
3) byxopo-102 34,5+0,26 36,2+0,28 33,1+0,56
S % 3,2 2,9 3,6
IKDys 1,6 1,5 1,8
Tynpox Hammuru 30 gous
1 | Byxopo-6 38,4+0,45 40,7+0,68 39,5+0,63
2 | Oknapé-6 29,0+0,29 30,2+0,64 29,8+0,58
3 | byxopo-8 35,0+0,23 37,0+0,53 36,3+0,66
4 | C-6524 32,1+0,33 33,4+0,66 32,5+0,48
5 | bByxopo-102 37,2+0,34 38,8+0,71 38,0+0,74
5. % 2,9 2,5 2,6
IKDys 1,5 1,4 1,4

By wukkanma kypcaTkhd KHIIMAaTH HaBIAPHUHI PUBOXJIAHUII OOCKHYIapUra
OOFNIMK XO0J11a Typiauya OYIWIIM Kalg 3TUinAu. XJopo(uul Ba YHUHT OOFJaHTaH
MUKJOPH HMKKH XHJI HAMJIMK [IAPOMTHJIA XaM HIOHAJAUAaH TyJulaml OOCKHUYMrava
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omub O6opau. Kycaxmam Oockuumaa sca YHUHT KHMMaTH OUpO3 KaMalraHIUTH
aHukKIaH . Tynpok Kyprok4wiurd, ssbHu 30 (ous TympoK HAMIIMTH IIapOUTHIA
yctupunrad Oapua fFy3a HaBimapuaa 70 (owsnu HaMIMKIATW HaBlapra KaparaHjaa
XJIOPO(DWIITT MUKIOPH KaMaiid, yHUHT OOFJIaHTaH MUKJIOPH KUAMATH Ca OITaHIUTH
KY3aTUJIIH.

Bereranimon Ba jganma TaxpubOaiapuia Fy3a HaBIApUHUHT  (OTOCUHTE3
KaJaUIUTUra TYNPOK HaMJIMK Japa)KaCUHUHT TabCUPH Ypranwiad. TaakukoTiiap
JAaBOMHKJIA Fy3a HABIAPUHUHT (POTOCUHTE3 JKaJaJUTUTUTa TYNPOK KYPFOKYUIUTHHUHT
cajnouil TabCUpU Ky3aTWIAW. TYNpPOK HAMIIMK JIapa)KaCUHUHT MYbTaJAWI OYIUIIN
Oapua HaBiap (POTOCHMHTE3 JKaJauIMrura WxoOuil TabcUp KypcaTud, OpraHUK
MOJIJIAJIApHUHT TYTIIAaHUIIKM (paosutamau. Yoy kypcarkud KuilmMaTu Oapya HaBiap
y4yH TYNpPOK HamiuK napaxkacu 30 ¢ouz Oyiran BapuaHTIapAa CEKUHJIANTUIIH
Ky3aTHIIH.

Bereranmon taxkpubanap naBomuaa (OTOCHHTE3 >KaNaUTUTU Oyinda FOKOpH
HaTwkanap byxopo-6 Ba Byxopo-102 naBnapuaa, C-6524 Ba Okmapé-6 HaBmapuia
aca Oy KapaCHHUHT HUCOATaH CEKUHIIAITUIIN KA STUIIIH.

Fy3a naBnapuHuHr Hadac onMII >KanauMrd O€BOCHUTAa TYHNPOK HaMIIMK
napaxacu OwiaH OOFIMKIUTY Ky3aTuiaau. Tynpok Hamiauk Jgapaxacu mybsTagui (70
dbous) Oynaran BapuaHTIapuja ymoOy KYpcaTKud KuilMaTh OOIIKAa pPUBOXKJIAHUII
OockuuiIapura KaparaHja TryJUlalijga dSHr OKopu Oynau (5-pacm). Kycakmamn
Ooockuuura yTuO, Hadac oMl >KaAaIMrd Oapua HaBlap KecuMmujaa HucOarad
CeKMHJIAIUIIKM  Kaig oSTunau. Ymly KoHyHuar Hamiuk 30 d¢ouz Oynran
BapuaHTJIap/a XaM aHUKJIaHIH.

- 30 - 2 | O woHanaw W rynnaw @ K'FEEK.I‘IELIJ'
g g 8

<

(\IE e

=

O 201

@)
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=

ByXOpo-6 Okpapé-6  Byxopo-8 C-6524  Byxopo-102

S5-pacm. F'y3a napjaapuHuHr Hadac oML JKATATIIUTH, XYJ OFUPJIMKKA HUCOATaH
mMrCO,/am*-coat (tynpok Hamunru 30 dou3s)
S % =3,8; OK®Dgs=1,2

X
Tynpox KyprOKUMIUTH MIapouThja O6apya HaBiapja MYbTaauil HaMIWKIATUTa
KaparaHja HaBJIapHUHT TyJUIalml OOCKHWIapuaa ymoly KypcaTKud KUHMATHHUHT JHT
OKOPH OYIUIIN Ky3aTHUIIIH.
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Tynpoknaru CcyB TaHKUCIWIM Fy3a HABIAPUHUHT Oapya pPHUBOKIIAHUII
Oockuwinapuaa canowii tabcup kypcatau. Hadac omwmm xamanauru HaBIapHUHT
ryjutam OOCKMYMAA IIOHAJAIl Ba Kycakjalira Kaparahjga 3HI IOKOpU OYIju.
Tymnpoxna namnuk napaxkacu 30 ¢ous O6ynrangarura Hucoaran mybranuia 70 dous
HaMJIMKJIard YCUMIIMKJIapja ymoy KypcaTKMd KuiiMaTu Oapuya HaBiap KecuMmuaa
CEeKMHJIALIUIIN KAl STHIIIN.

bynnaii skctpeman mapoutaa xaM byxopo-6, byxopo-102 Ba byxopo-8
HaBjapuaa ymoy KypcaTkud OyinMya KeCKMH y3rapuunuiap KysatuwiMaaud. by sca
YJIAPHUHT KYpPFOKYWJIMK TabCUPHUTa MOCHALIMII JlapakacH IOKOPH HSKAHJIUTHAAH
nanojat 6epaiu.

JuccepranystHuHT «F'y3a HABJIADMHUHT MaXCyJIJIOPJIUTUIra
KYPFOKYWJIMKHUHI TAbCUpW» €0 HOMJIAHTaH OemnHYu 000u/a Fy3a HaBIapUHUHT
yeumm, Oapr caTXJapUHUHT KEHTAWWINM, XOCHJI OpTaHjJapuHUHT Maigo Oynuim,
(OTOCHHTE3HUHT cO() MaXCYAOPIUTH Xama XOCKJ Ba YHUHT cudaT KypcaTKuuwiapu
Oyiinya TaAKUKOT MabIyMOTJIApU KEITUPUIITaH.

@DOTOCUHTE3HUHT CO( MaXCYJAOPIUK Jdapakacd CYFOpHII TapTHOIapuaaH
KaThbUil Ha3ap Oapya HaBiap/a MIOHAIAIIIAH Kycakia OocKuuuraya omud 0opumim
aHukjangu (6-pacm). YmoOy kypcarkuy OVyiimua Oapya HaBjIap Y4YyH HOKOPH
HaTmkamnap 1-3-1 cyropurn TapTuOuaa Ky3aTHIIH.

- A2 )
2 8.7 10
NE 10 89
= | b8 8.2
a 7.4 71
65 6.3
T 5,3
] 44 5
4""f_
E-f-
|:|-
Byvxopo-S Oxpapé-& Byv=onpo-3 C5524 Byxopo-102
| O WoHENSW0 B rynnsu O K CakKnawu |

6-pacm. F'y3a HaBaapu GoTOCMHTE3UHUHT CO( MaxXCyJII0PJIUTH, I‘/MZ'CyTKa
S_%=12,6 cyropum taptubu 1-1-1 SKDys=1,4
X

Cyropunuiap COHUHUHI KaMalWIlIH, S’IbHU TYIPOK KypFOKYHIIMK JapaKaCHHUHT
oMy OWjaH ypraHuiarad Oapya HaBiapAa (pOTOCHHTE3 CO MaxCyJIIOPIUTHHUHT
KuiiMaTu Kamaiub Oopau Ba HHTr mact Hatwkanap 1-1-1 cyropum Taptubuia
Ky3aTHJIIU.

Kyprokunnukka HucOaran uyuaamin Oynran byxopo-6 Ba bByxopo-102
HaBiapuaa ymoly KypcaTKud KMUMaTHHUHT nacaiuiy OOIIKa HaBjapra Kaparasmja
HUCOAaTaH CEKWMHJIUTM aHuKJIaHau. HaBnapnaru OyHzaill XycycusTiap yJIapHUHT
OMOJIOTHK, 11y )KyMiIaJaH (U3MO0JIOTHK Xoccajapura OOFJIUK OYIUIIN MyMKHUH.
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Bereranmon Taxpubanapna HaBIApHUHT XOCWJIIOPIWTH Oyiinua OJUHTaH
HaTWXaap 7-pacMaa KenTupwirad. MabiiyMoTiiapra Kaparanaa, 6apda ypraHuiarad
Fy3a HaBJIAPUHUHT XOCWIJOPJIUK XYCYCHUSITH TYINPOK HaMJIMK Japakajiapura
OeBocHTa OOFUKIIUTH Ky3aTHIIIH.

Tynpox Hamiuk aapaxacu mybragun 70 ¢ous OynraH BapuaHtiapaa OuTTa
ycumimkaa yprada xocun byxopo-6 nHasuna 88,47, Oxnapé-6 nasuna 70,87, byxopo-
8 naBupa 81,45, C-6524 wnaBupa 74,52 Ba byxopo-102 naBupa 84,75 rpammHu
tamkwi 3TaAu. Yeknanrad 30 ¢bou3 HaMIIMK IIAPOUTHAA Fy3a HABJIAPUHUHT XOCHII
CaIMOFM MYbTaJIWJI HaMJIMKJarura kKaparanjga 2-3 mapta kam Oynau. bynpait
kamaiui ry3anuHar C-6524 pa Oknapé-6 HaBmapuaa I0KOpH OVIIUIIN Ky3aTHIIIN.

90 ; 8847 81 45 84.75
a0 4 70 87
70
60
501
401
30+
204
10

NNNSSNN

Byxopo-6 Ornape-6 Byxopo-6 C-6524 Byxopo-102

| O Tynpok Hamnurk, 70% B mynpok Hamnurk, 30%

7-pacMm. F'y3a HaBJIapUHUHT XOCHWIIOPJIUTH,
1 yeumumkaa rpamm xucooduaa
S %=0,98, OK®g=1,56
X

CyB OujaH TabMUHJIAHUII [JapaKaCUHUHT Fy3a HaBIapu XOCHIIOPJIUTHUTA
TabCUPH Jlajla TaKpubanapuaa XxaMm ypranuwiau. byHna YcuMiankiapHUHT CyB OmiiaH
TAbMUHJIAHUII Japakacura OOFJIMK XOJJa VpraHwiraH Fy3a HaBJIApUHUHT
XOCHJIJIOPJIUTH HaBIIap KECUMHUJIA Xap XM OYIIUINN KA1 ST (8-pacm).

Pacmmarm mabmymotnapra kypa, 1-2-1 cyropum TapTtHOuga XOCHIIOPIUK
Oxnmapé-6 Ba C-6524 mnaBnapuma HucOaTaH KamMaWraHigurd Kysatwigu. [-2-1
cyropuil Taptubuga byxopo-6 Ba byxopo-102 xamma byxopo-8 waBmapuHUHT
xocungopauru 1-3-1 cyropumn TapTuOWra kaparaHja OINTAHJINTUA KaWj JTHIIH.
Cyropumn Taptubu 1-1-1 Gynran Bapuantna Oapya HaBiIap XOCHIMHUHT KaMaWHIIN
aHukKj1aHau. AitHukca, Okunapé-6 Ba C-6524 naBnapuga XOCHIJOPJIUKHUHT KECKUH
nacalMIuM Ky3aTWiaau. Tynmpokaaru CyB TaHKMCIMIH IIapouTuaa xaM byxopo-6 Ba
Bbyxopo-102 HaBmapu Oomika VypraHwiraH HaBjiapra HUcCOaTaH XOCHJIJOPIIUK
JApaKaCUHUHT IOKOPUJIUTH OWJIaH aXXpajauod TypHILH aHUKJIAH]IH.

MabiyMku, Fy3a HaBiIapHuaH IOKOpU Ba cU(DATIM XOCWJ OJMIIJA YJIAPHUHT
03yKa MoJi1ajap Ba CyBra OyJjaraH TaqaOMHU MYbTaJIWI Aapakaaa KOHIAUPUII MYyXUM
xucoOnanaau. TaxpuOanap gaBoMuAa YpraHuiraH HaBJIADHUHT CYB TabMUHOTH Ba

20



XOCUJIHUHT cu(dar KypcaTKuujapu ypracuja y3BHM OOFIMKINK MaBXYIJITUTH KAl
STUJIIN.

457 44156 357
E 1047395 e o3 378 |
= 3 3086 1 315924 30453 i
3“"; ]3¢ f 26 1 f
251 23,63
2[]-/
15-/
1D-‘“f
61
04
B0 po-6 Oxnapé-6 Byxopo-8 C-6524 Byxopo-102
| O cyfopuw Tapmadu 1-3-1 B cyfopaw Tapmadn 1-2-1 O cyfopuw Tapmfy 1-1-1

8-pacm. F'y3a HaBJIapMHUHT XOCHJIJIOPJIUTH, II/Ta
S),( % =1,59; OK®y5=0,87, cyropumi taptrdu 1-3-1
S),( % =3,02; OK®y5=1,66, cyropuin Taptrou 1-2-1
S),( % =1,84; OK®y5=0,86, cyropumn taptubu 1-1-1

Fy3a naBnapunuHr xocwn cudaTtuHu OenrWialurad KypcaTKuwiapjaaH Oupu
TOJIAHUHT YUKUMH XHCOONaHaau. TONaHWHT YUKUMHU OEBOCHTA TYMPOK HAMIIUK
napakacura OOFJIMKIUTH aHuKiIaHad. Mybragun Hamiauk (70 ¢owms) mapoutnaa
Oapua HaBIap/a TOJIA MUKJIOPUHUHT IOKOPY OYIUIIHN, TYNPOK HAMIIUK JapaskKaCHHUHT
30 dbomsra kamaitnimm O6ap4a HaBIap KECUMUIA TOJIAa MUKJIOPHHUHT KaMalUIITUTa XaM
cabab Oynau. YeknaHraH HAMJIMK [IAPOUTH/IA HAaBJIap KECUMHJIA TOJIAa MUKIOPUHUHT
KaMaluIly yJIapHUHT OUOJIOTUK XYCYCHUSITIIapUra OOFIUKJIUTYA KAl STUIIIN.

Fy3a naBnapu TONMACMHUHT y3YHJIUTH TYNPOK HAMJIUK Jlapa)kacura OOFIUKJIUTH
XaMm Yprauwigd. MybpTaaul HaMmJIMK IIApoOUTHIA YOy KYpcaTKu4 KuilmMaTu Oapya
HaBlapja okopu OYnu6, 30 ¢ous HaMIMK MIApoWTHAA 3Ca HaBiapia TOJAHUHT
Y3YHJIUTH HaB XyCyCHUsTIapura OOFJIWK XoJija mnacaiumu aHukiaanau. 1000 Ta
YUTUTHUHT OFUPJUTUTa XaM TYNPOKJArd HaMIIMK Japaxkalaph Xap XWI TabCHP
KWINIIA ~ Ky3aTWiIAu. AWMHUKcCa, Tynpokiaard Hamiauk uyekimadnran (30 ¢owus)
Bapuanmiapga 1000 Ta YWTHTHUHT OFUPAWTH Oapua HaBiapla MYbTaIuil
Hamukgarura (70 ¢owus) kaparanma ceswiapiM Japaxkaaa ImacT OYJIraHIuTd
AHUKJIaHIU.

VTKasuiran BereTamyoH Ba fHana TAHKPUOATAPUHMHT HATIDKAIApHra Kypa
XOCWJIHUHT cudar KypcaTKuuiapw (TOJMaHWUHT dYuKuMu Ba y3ywiaurn, 1000 Ta
YUTUTHUHT OFUPJIUTY) TYNPOK HAMIIMK Japa’kacura y3BUil OOFTUKJIMIU KAl STUII/IN.
Tynpok KypFOKYMJIUTH IapouTuaa Oapua HaBiaap kecumuja cudar KypcaTKuujaapu
KMUMaTUHUHT Xap XWI JAapakajia MacalMilli HAaBIAPHUHT OMOJIOTHK XYCyCHUSTIIapura
OOFJIUK X0J1/1a Typauda OViau.
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TaakuKOTIap MaBOMHA OJMHTAH HaTIKalapra Kypa TYNPOK KypPFOKUMIIUTH
mapoutuaa Oxmapé-6 Ba C-6524 HaBimapura HucOaTaH XOCHJI CaJIMOFH Ba YHHUHT
cudar Kypcarkuwiapu OViimdya rokKopu HaTwxamap byxopo-6, Bbyxopo-102 Ba
byxopo-8 HaBiapuaa aHUKIaHIN.

HuccepranustHuAT «F§3a HABJAPUHUHT KYPFOKYWJIMKKA YHIAMJIWJIUTHUHH
omuMpuun 1e0 HOMIIAHTAH OJATUHYM 000MJa KypFOKUMJIMKHUHI CajJOUil TabCUpHUra
HUCOaTaH FY3aHWHT YUJAMIIMUIMTHHU OIIUPHII, SKOJIOTHUK TO3a JICKTPaBKIAHTHPHIIT
ycynauaaH GoiIanaHuIll Ba YHUHT Fy3a XOCWIIOPIUTUA Xamja cudarura TabCUPH
TaJKUK YTHUIITaH.

Fy3anunr cyB anmammuHyBHUra 3J€KTPaBXKIAHTUPHUIIHUHT TabCUPU CYB OWJIaH
Typiinda TAbMHUHJIAHUIN Japa)kacuja ypranwiau. Beraraunon taxpubanapia TynpoK
Hamiury 70 ¢ous Ba 30 dous napaxana cakiauau. Jlama taxxpubanapuaa sca 1-3-1,
1-2-1, 1-1-1 cyropum TapTrOura amas KuinHIu.

Fy3a Gaprnapumarn ymymuid CyB MUKJOPUHUHT TYIPOK HAMJIMK Japa)kacl Ba
ANEKTPABKIIAHTUPHUII TABCUPU ACOCUA Y3rapuIliy Ky3aTwiau. TynpoK HAMIUTUHUHT
Kamas Oopuiu Owian Oup Katopaa Oapriapaard CyBHHHT MHKIOPH XaM MabiIyM
napaxana kamas Oopau. Tynmpok Hamiauru TaHkuc mmapoutna (1-1-1 cyropuin
TapTHON) YCTUPHWITAH YCHUMIIMKJIAPHUHT Oaprujard yMyMHUH CYB MUKIOPH TYIPOK
Hamurn  MybTagmn  (1-3-1 cyropumn TapTHOM) BapWaHTHIATH —YCUMITUKIIApTa
HucOaraH rysutam Oockuuuaa 4,05, kycakinam Oockuuuaa 4,5 Ba MUIIHO ETUIIUII
oockuuuga 5,25 ¢ousra kam OYymau. Tynpok Hammuru Vprada (1-2-1) Oynran
BapUaHTAAru YcuMiukiap Oapriiapujia Xam CyB MHUKIOpHU TyJuiam Oockuuuga 1,7,
kycakmnam 6ockuunaa 3,1 Ba mumm6 etunuim 6ockuunaa 3,1 ¢ous raua kam OYaumm
Ky3atwiau. Taxpubanapna Oy KypcaTKuwiap Fy3aHUHT CyBra HHCOATaH KPUTHK
XucoOjaHran rymam Oockuunaa aHukiaaHau. CyB TaHKUCIUTHHUHT yMYMHMA
Japakacu KypFOKYIJIMK WIAPOUTHAA YCTUPWITAH YCUMIMKIAPHUHT Oapriapuaa
MYBTaIAI MAPOUTIATUTa HUCOATaH OMPMyHYA KYT, SHHU TYMPOK HAMIIUTH TaHKHC
IApOUTAA YCTUPWITAH YCUMIIUKIApD Oaprujard CyB TAHKUCIUTH MYbTaIuira
HucbOaras 3,0 ¢pousra kym Oyiau.

OnuHran HaTwxajgapra kypa ry3a OaprilapyHUHI CYBHU CakJIall XyCYCHSITH
Takprba BapuaHTIapU Ba CYFOpHUII TapTuOmapu ypracuaa Oup-Oupuaan Qapk
kunagu. Mybsragmn (1-3-1 cyropum TaptuOu), HHUcOATaH TYNPOK HAMIUTHHUHT
kamavinmm (1-2-1 cyropum TaptuOu) Ba Tankuciaurd (1-1-1 cyropuin tapTuOM)
YCUMIIMKJIQPHUHT CYBHM CakJall XyCyCHUSITHHUHT OMpMyHYa KyTapuidiiura cabad
O0ynu6, OyHaail y3rapuiuiap MKKajla BapUaHTIapAard YCUMIIMKIApAa XaM Ky3aTUJIIH.
Hazopar BapumanTuMgaru yCUMIIMKIAp CYB TAHKUCIMIM IIAPOUTHAA YCTUPWUIITaH
ycumnukiapra Hucoatad 3,7 ¢pous CyBHU KaM capdiaiiv aHUKIaHIH.

Fy3anuar xocwimm Ba cudarura 3ICKTPABAIIAHTHPUIITHUHT MXKOOUH TabCUPH
Jana  Taxpubacu MIAPOUTHIA AHUKJIAHIU. OJEKTPABXKIAHTUPWITAH TaxkpuoOa
BapUaHTUAArd YCUMIMKIAPHUHT Oapr carxd HazopaTra HucOaTaH TyJuiamnd
oockuuuna 25,7 dous, kycakmam 6ockuunaa 16,4 gous Ba numum 6ockuunga 11,8
dbousra Kopu OYIau.

Hamnuk Tankuc Oyiran ImapowTaa YCTUPWITAH TaXkpuba BapUaHTUATH
OaprilapHUHT caTX¥W Haszoparra HucbaraH rymiam 6ockuumma 43,9 dous, Kycaxmamr
Ooocknunaa 28,1 ¢ous Ba mumum Oockuuuma 21,6 ¢owusra kym Oynau. by
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MabJIyMOTIap  TYNpPOK  HAMJIMTM ~ TaHKUC ~ OynraH  Imapoutna  XaMm
AIIEKTPABAJIAHTUPHUILHUHT CaMapaJopiury ssHaja IOKOPUPOK OVIUITNHYI KYpCaTau.

Fy3a ycumnuknapuHuar QotocuHTe3 cOo) MaxCyaJOpiurura TYINpPOKAa CYB
TAaHKUCJIUTU CalOWii TabCUp OTraH NalTAa 5SIEKTPaBXJIAHTUPUIIHUHT HKOOMIA
TabCUPH Kaila aTuiiau (4-xaaBan).

4-)xanBania KENTHPWITaH MabIyMmMoTiapra Kypa Ha30opaT BapUaHTUIATH
YCUMIIMKJIAPHUHT (DOTOCHHTE3 CO( MaxCyiJopiurura HucOaTaH TYyHpPOK HAMIIUTH
TaHKHMC OYyJraH BapuaHTHAa ryJuiam 6ockuuuaa 36,0 ¢pous Ba kycakiam OocKAuuaa
33,5 gomsra kam Oynau. lllynra yxmam Mabaymoriap yprauya HaMJIuK Ouiad
TabMUHJIAHTaH BAPUAHTIIAPA XaM Ky3aTHUIIU.

4-xanBajt
I'y3a ¢porocuHTEe3UHUHT cO MAXCYIAOPJIUTHUTa
JIEKTPABAJIAHTHPUIIHUHT TAbCUPH, I/M™ CyTKa
Cyropui I'ynam Kycakam
Tlp Bapunant TZpTII/)lﬁn r/MZ-cyz % r/Mz'cyi %
1-3-1 ]10,05+0,31| 100,0 |11,27+0,45 100,0
1 Ha3zopar 1-2-1 8,21+0,24 81,7 9,03+0,38 80,1

1-1-1 | 6,44+0,53 64,0 7,50+0,67 66,5

1-3-1 |12,10+0,37| 120,4 |13,71+0,76 121,7

2 Taxpuba 1-2-1 |10,92+0,62| 1086 [12,16+0,42] 107,9
1-1-1  |9,91+0,43| 987 [11,02+0,31] 97,8

5% 3,00 4,64

DK Dys 0,52 0,90

DNeKTpaBXKJIaHTUPUIL HaTWKacuaa Oapya Taxpuba BapuaHTIapUlia XOCHUII
CAJIMOFMHUHT IOKOpW OYNIMIIM Ky3aTwiaud. ByHIa Xocusl caiMOFu TYIpPOK HaMIIUK
napaxacu mybTanui (70 dhous) Ba yekmanrad Hamiuk (30 ¢ous) mapoutiapuaa xam
I0OKopy OYnau. MVybTajiuin HaAMIIMK IIAPOUTHAA BJICKTPABAIAHTHPHUIN YCYTUHUHT
camapaJiopJiiK Japa)kacu I0KOpU OYIIau.

Tynpox Hammauru MybTaAWI OYIATraH BapuUaHTIapAa Ha3opaTra KaparaHja
Taxpuba BapHaHTIApUJa KymiMMuya XOCwia 7,9 Tp HHM Tamkui 3Tau. YUeknaHrad
HAMJIMK IIAPOUTHJA HA30paTra KaparaHja TaxpuOa BapUaHTIAPHIa XOCHI CAIMOFH
4,6 rp €ku 7,8 Qousra 31eKTpaBKIAHTUPHUII XUCOOUTa IOKOPH OVIUIIN KAl STHIIIH.
Onunran HaTWXanap FY3aHUHT KYPFOKYMIIMKKA YUAAMIIMITATUTA
ANEKTPABKIAHTUPUII TABCUPUHUHT MXKOOMH SKaHJIUTHUHU KypcaTau.

XYJOCAJIAP

«Fy3a HaBJIapu KYpPFOKYMITUKKA YU AAMIUIUTUHUHT (bH3HO0JIOTHK
XyCyCUATIapW» MaB3yCHJAard AOKTOPJIMK AUccepTanusicu Oyitmua onud Oopuirad
TaJKUKOTIap HATHKACKa KyWHIaru Xyjaocajiap TaKIUuM 3THIIIN:

1. Fy3aHuHr KypFOKUMJIMKKA Xy»Kailpa, TYKMMa Ba OHTOTE€HETHK Japaxkaaaru
XUMOSIBUM MOCJAIIUII KOHYHUSTIApY aHUKJIaHUO, TyMpPOKJIard HAaMJIMK Japa)kacura
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OOFNMK XOJJa HABJIAPHUHT KYPFOKYMJIMKKA YHUJAMIWIMTAHUHT  (DU3HOJIOTUK,
OMoKMMEBMIA, TaOUTyalb IMAKIJIapW WIMHA acocllaHTaH Ba IIy acocnaa
KYPFOKUMJIMKKA YHIaMJTU FY3a HaBIIAPUHUHT MOJICTTH SIPATHIIIH.

2. Fy3aHuHT KyprOKYHMJIMKKAa MOCHAIINAIl MEXaHU3MJIApH — CyB capQJalrHu
KaMaWTUPHILI, TMAacT MOJIEKYJaId OCMOMPOTEKTOPIApHU  TYIAll, MOJaaiap
AIMaIlMHYBH  Y3Tapwiliv, CyBAaH (OWJATAaHWII CcaMapaJOpPIUTHHUHT OPTHIIN
acocujia KypFOKUYMJIMKKA MOCHAIIUIIHUHT (U3UOJIOTUK Ba OWOKUMEBHUM KUECHIA
TaBCU(U UIILTA0 YUKUIIIH.

3. F'y3a HaBmapuHUHT TYyNPOK KyPFOKUYMIUTHIa PEAKIUACH HAB XyCYCHUSTIapUra
OOFNIMKJINTHA, CyB OWIaH TabMHMHJAHTAHJIMK Japaxkajgapu YCUMIIUKIAPHUHT
¢bu3noIoruk Ba OMOKMMEBHI >kapa€Hiapura xamjJla XOCHJI Ba YHHMHI cudarura
TabCUPHU AaHUKJIAH]IH.

4. TynpoK HaMJIUTH MYbTaauia OYIraH mMapouTiaa YCTUpWIraH Oapua Fy3a
HaBJIAPUHUHT KYHJIy3TH Ba KOJJIHWK CYB TAHKUCIUTH, OApTIAPHUHT CYB MOTEHIIUAIIH,
Xy’Kalipa IIHPACHHUHT OCMOTHK OOCHMH, TMPOTOIIA3MAHWHT KOBYIIKOKJIWTH,
Xy)KapaHUHT CYBCHU3JIMK Ba HCCHKKA YHJIAMIIWINK  Japakalapd TYIPOK
KYPFOKYMJIMTY IHApOMTHAA YCTHPWITaH YCHMIMKJIApra Kaparasaa Ce3wiapiu
Jnapaxaja nact OYJIUIIU Ky3aTUJIIu.

5. Tynpok KyproKumiIurua Oapya Fy3a HaBiapujard OOfJaHTaH CyB MHUKJIODH,
Oaprmapmard  CyB TaHKUCIHWTH, TMPOTOIUIa3Ma KOBYIIKOKJIWTH —Xamjaa Oapr
Xy)KapaJTlapUHUHT CYBCH3JIMK Ba WCCUKJIWKKA YHJIAMJIWIMTHHUHT HUCOAaTaH
omumura onub kenau. KyproKYMIMKKa YUIAMIWIMKHUHT  (DU3HOJOTUK  Ba
OMOKMMEBUIN KYpcaTKUWIapyu KUMMaTH KypFOKYWIMKKA YuJamMiId OYiraH HaBjapa
9HT IOKOPH OVIIMIIM KA1 STHIIIH.

6. Fy3a yCUMIMIMHUHT TYNpOKAAard CyB TaHKUCIWUTHTAa HUCOATAaH YHMIAMIIAIIUK
JTapakaCUHU aHWKJIAIl y4yH Oapriapaard KOJJIWK CyB TaHKUCIUTH Ba TudQy3uoH
KapuIwinry, 6apriapaaru OOfjaHTaH CyB Xamja OOFJaHTaH XJIOPOPWILT MUKIOPHHH
AHUKJIAITHUHT T€3KOP YCYJIH UIIa0 YUKWIIU Ba TaKIU( STUIIH.

7. CyB TaHKuCIHTH, aTMocdepa Ba TYNPOK KyPFOKYIIIUTH Ky3aTHJIaTuTaH
WWIUIapJla SKOJOTHK TO03a JJIEKTPABAKIAHTHPUIN YCYJIMHHU KyJUlall acocuaa Fy3a
HaBJIApUHU KYPFOKUYMJIMKKA HUCOATaH YUAAMIIHIINTH, XOCWJIAOPIHWTH Ba cHU(aTHHH
OIIMPUIITA SPHUIIHAIIIH.

8. Tynpoxk  KyprOKYHJIMTH  Ky3aTWJIaIuTaH XyAY/UIADHUHT  TaXTaunIuK
XY KaaukiIapuaa Kopu Ba cuaTid XOCWJ OJUII YUYyH KypPFOKYMJIMKKA YUJaMIIH,
XOCWJI CcaJdMOFM Ba cudartu IOKopu OyiaraH fy3aHuHT byxopo-6, byxopo-102,
Byxopo-8 HaBmapuHu 3KUII TaBCUS ITHIIIH.

9. Byxopo-6, byxopo-102 Ba Byxopo-8 fy3a HaBimapuma OKopu Ba cudaTiIu
xocun 1-2-1, C-6524, Oxnapé-6 naBnapuaa 1-3-1 cyropuin TapTuOnia aHUKJIaHIA Ba
Fy3aHUHT xocuigopiuru byxopo-6 HaBuga 38,4-40,7, byxopo-102 nHaBuma
37,5-38,5 Ba byxopo-8 nHaBuma 35,3-36,4 nentHep Oynub, Tona cudaru KaxoH
aHj03aJapura kaBoo OepHUIlId acOCIaH/IH.
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HAYYHBIN COBET 16.07.2013.B.15.01 ITO TPUCYKAEHUIO YUYEHOU
CTENEHHU JOKTOPA HAYK ITPU UHCTUTYTE TEHO®OHJIA
PACTUTEJIBHOI'O U ’KUBOTHOI'O MUPA, HAIITUOHAJIBHOM
YHUBEPCUTETE Y3BEKUCTAHA U UHCTUTYTE TEHETUKHU
U DKCIHNEPUMEHTAJILHOUW BUOJOI'MU PACTEHUN

BYXAPCKHUH I'OCYJAPCTBEHHBIA YHUBEPCUTET

XOJUIMEB ACKAP 3PTAIIOBUY

®U3NOJOT'MYECKHUE OCOBEHHOCTHU YCTOMUYUBOCTH
COPTOB XVIOITYATHHUKA K 3ACYXE

03.00.07 — ®u3mnosorusi 1 OMOXUMMHSI pacTeHHii
(Obuonornueckre HaAyKH)

ABTOPE®EPAT JJOKTOPCKOM JINCCEPTAIIUHA

TAIIKEHT - 2016
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TeMa [OKTOPCKO# [auccepTalMU 3aperucTpupoBaHa B Bpicmieidl aTrrecTalMOHHOMI
KOMHUCCHH npu KaOunere Munucrpos Pecny0inku Y3b6ekucran 3a
Ne 30.09.2014/B2014.3-4.B65

JloxTopckas nuccepTalys BbIIOJIHEHA B byXapCKoM rocy1apCTBEHHOM YHUBEPCUTETE.

Asropedepar muccepraunn Ha TPEX si3bIKax (y30CKCKHiA, pyCCKUil, aHTTIMHACKUiT) pa3MeméH Ha BeO-
crpanuiie Hayunoro cosera mo aapecy Www.flora-fauna.uz u na WHpopmarmoHHO-00pa3oBaTeIbHOM
nopranie «ZiyoNet» mo agpecy Www.ziyonet.uz.

Hay4Hblii KOHCYJIbTAHT: Cadapos Kapumaxon CadapoBuy,
JOKTOp OMOJOrMYEeCKHX HayK, podeccop

OdunuanbHbie ONMOHEHTHI: Hlaagmanos Pycram Kyaimypaaosuy,
JOKTOp OMOJOTHYECKHUX HayK, podeccop

PaxmankyJjoB Caunaxdap PaxmankyJjioBuy,
JIOKTOp OMOJIOTHIECKUX HayK, Tpodeccop

JdasponoB Koaup:xon CoTBos11ueBUY,
JIOKTOP OMOJIOTHYECKUX HAYK, mpodeccop

Beaymas opranusanus: CamapkaHICKHUii CeIbCKOX0351iiCTBEHHbII HHCTUTYT

3ammra JUCCEPTAlM COCTOMTCS « » 2016 roma B YacoB Ha 3acelaHUM
Hayunoro cosera 16.07.2013.B.15.01 npu MucTHTyTe TeHO(OHIA PACTUTENHHOTO M YKMBOTHOTO MUDA,
HanmonansHoMm yHHBepcuteTe Y30ekucraHa M WHCTHUTYTE€ T'€HETHKH M 3KCIEPUMEHTAIBHOW OHOIOTUH
pactenuii (Aapec: 100053, r. Tamkent, yn. barumamon, nqom 232. AktoBbiii 3an UHcTuTyTa reHodoHaa
pacTuTenpHOr0 M KMBOTHOro wmwupa. Tem.. (99871) 289-04-65, dakc (99871) 262-79-38, e-mail:
botany@uzsci.net).

C [OKTOpCKOW JuccepTanieil MOXXHO O3HAaKOMHUThCcS B HMHGbOpMaIoOHHO-pECYpCHOM IIEHTpE
WucTtuTyTa reHodoHAa pacTUTETHFHOTO U )KUBOTHOTO MHUpa (3apeTucTpupoBaH 3a No ). Anpec: 100053,
r. Tamkent, yi. borumamon, qom 232. UT'PXKM. Texn.: (99871)289-04-65, dakc (99871)262-79-38.

ABTopedepar AuccepTaluu pa3ociiaH « » 2016 rona
(peectp mpotokosa pacchulku No  OT «___ » 2016 roma)

K.III. To:xkuodaes,
npencenarens HaydHoro coBeTa 10 TPHCYKICHHIO
y4EHOM CTENeHH JOKTOPa HayK, 1.0.H.

Y.T. Mup3saes,
y4eHBIH cekpeTapb HayuHOoro coBeTa o npucykKacHHIO
y4€HOM CTemeHu MJOKTOpa HayK, K.0.H., crapmmid
Hay4HBII COTPYIHUK

III. FOnycxaHoB,
IpelcefaTeNnb HaydyHOro cemuHapa npu Haydnom
COBETE IO HPUCYXACHUID YYEHOM CTENEHU JOKTOpa
HayK, 1.0.H., mpodeccop
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BBE/IEHUE (anHOTAUMS JOKTOPCKOI JUCCEPTAIUHI)

AKTYaJIbHOCTh U BOCTPeOOBAHHOCTH TeMbl aucceprauuu. HaGmonaembie B
Mupe Ti00aibHble M3MEHEHHUS KJIMMAaTa MPUBOAAT K MOBBIIECHUIO TEMIIEpaTyphl
BO31yxa B Omocepe, a CyxoBeH, BO3HUKAIONIME B JIETHHE MECSIBI M3-3a2 PE3KOTO
CHIDKEHHSI OTHOCUTENBHOW BJIAXHOCTH, MPUBOMAAT K aTMOC(EpHOM M MOUBEHHOM
3acyxe. B COBpeMEHHBIX YCIIOBHSIX OCTPON HEXBATKHU BOJBI KpallHE BAXKHO BHEAPEHUE
BOJOCOEpEralImuxX arpoTeXHoOJOruid, B TOM 4HKCIE pa3paboTka CcrocoOoB
BO3JICIBIBAHUS COPTOB XJIOMYAaTHHUKA, YCTOMYMBBIX K 3aCyX€ M C BBICOKUM
kod(ppunimeHToM 3P (HEKTUBHOTO BOJAOMOIb30BAHUSI.

OtpuiiarenbHOe JEeWCTBHE HEOIAroNpUITHBIX (PAKTOPOB Cpelbl, TaKUX Kak
aTMocdepHas U MOYBEHHAs 3acyXa, MPUXOJUTCA Ha CaMblil KPUTUYECKUN MEPUO]] B
HOTPEOHOCTH B BOJE XJIOMYAaTHUKA — Ha (a3y usereHus. limMeHHO B 3TOT mepuon
HEJ0CTAaTOK BOJBI B IIOYBE M BBICOKAS TEMIEpATypa BO3AyXa HEFaTUBHO BIUSIOT HA
¢uznonornyeckue U OMOXMMHUYECKHE MPOLECCHl XJIOMYATHUKA, B PE3yjbTaTe 4ero
CHWXKAIOTCA YPOKaHOCTh XJIOMMYAaTHUKA W €ro KadecTBo. B cBA3M ¢ 3TUM
pailoOHMpOBaHUE COPTOB XJIOMYATHUKA, YCTOMYMBBIX K 3TUM HEOIaronpusTHHIM
(dakTopam cpefbl, NPUCIIOCOOIEHHBIX K KOHKPETHBIM IMOYBEHHBIM U KJIMMATUYECKUM
YCIIOBHSIM, HIMEET BaXKHOE MTPAKTUYECKOE 3HAYEHUE.

ObecrnieueHre B JOCTATOYHOW Mepe MHUHEPATbHBIMU YJIOOPEHUSIMH COPTOB
XJIOMYaTHUKA, CBOEBPEMEHHOE TIPOBEJICHUE AarpoOTEeXHUYECKUX MEPOIPUSITUH,
ceBOOOOPOT KYJBTYp B OINPEICICHHOW CTENEHU CHUKAIOT HETraTUBHOE BIIUSHHE
3acyxu. Kpome TOro, mnpuMeHeHHE JIIEKTPOCTUMYIISIIIUU TaKKe IOBBIIIACT
YCTOMYMBOCTh COPTOB XJIOMMYAaTHUKA K HETaTUBHOMY BIIMSHUIO HEOJIArompUATHBIX
¢bakTopoB.

AKTyalnbHOCTh 3TOW mMpoOJIeMbl OOYCIOBIMBAETCA TEM, YTO IIOYBEHHO-
KJIMMaTHYECKHUE YCJIOBHUS XJIOMKOCECIOUIUX PETHOHOB Hallel pecnyOlMKu pe3Ko
paznuyatoTcsa. B 3aBHCHMOCTH OT YpOBHS arpOTEXHHMYECKHX IPHEMOB 30HBI
BO3JIEJBIBAHMS COPTa XJIOMYATHUKA MO-PAa3HOMY HPOSBIISIOT CBOM IMOTEHUHUAIbHBIC
BO3MOXHOCTH. M3yueHue 3acyXOyCTOMYMBOCTH W 3aIUTHO-IPUCIIOCOOUTENBHBIX
OCOOEHHOCTE  CPEJHEBOJOKHUCTBIX  COPTOB  XJIOMYaTHUKAa B  IOYBEHHO-
KJIIMMAaTUYECKUX YCJIOBHUSX CpEIHEH YacTM U HHU30BbEB 3apadIIaHCKON JOJUHBI
SBIIAETCS AKTYaJIbHOM TTPOOJIEMOM.

JlaHHO€ nHcCepTalMOHHOE MCCIEOBAaHUE B ONPENEICHHON CTENEeHU CIIYXKUT
BBITIOJIHEHUIO  3aja4, mnpeaycMorpeHHbix B Iloctanosnenusix  Ilpe3unenra
Pecniy6nuku V36ekucran [II1-1288 ot 23 despans 2010 roma «O coproBoMm
pa3MeIeHNH XJIOMYaTHUKA U MPOTHO3HBIX 00beMax MPOU3BOJICTBA XJIOMKA-ChIPIA B
2010 romy» m III1-1958 ot 19 ampens 2013 roma «O mepax panmOHAIBHOTO
UCIIOJIb30BAaHUSI BOJHBIX PECYpCOB U YIYUIIEHUS MEIMOPATUBHOIO COCTOSHUS
opoiaemMbix 3emenb B 2013-2017 romax», a Takke B Ipyrux HOpMaTUBHO-TIPABOBBIX
JIOKyMEHTaX, MPUHATHIX B JAHHOU cdepe.

CooTBeTcTBHE WCCJIEI0BAHUA ¢ TPUOPUTETHHIMU  HANPABJEHUSIMH
Pa3BUTHS HAYKHU M TEXHOJIOTHH pecny0auKu. /laHHOE HCCe0BaHUE BBINIOJIHEHO B
COOTBETCTBUM C NPHOPUTETHBIM HANPABICHUEM pAa3BUTHUS HAyKW MU TEXHOJIOTHI
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pecnyomuku V. «Cenbckoe XO034HUCTBO, OHMOTEXHOJIOTHS, OJKOJOTHUA U OXpaHa
OKPYKAKOLIEH CpeabD».

O0630p 3apy0exHBIX HAYYHBIX HCCIACAOBAHMHA IO TeMe JUCCEPTALMH.
Hayunbsle nccnenoBaHust mo pa3pabOTKE TEXHOJIOIMI BbIPAIIMBAHMS XJIOMYATHHKA,
CO3JaHUI0 BBICOKOYPOXANUHBIX U YCTOMYMBBIX K HEOJArONMPUATHBIM (PAKTOpaM Cpe/ibl
COpPTOB, OCBEILEHHUIO HMX OHMOJOTMYECKHX OCOOEHHOCTEH MNpOBOAATCS B BEAYLIUX
HAy4YHBIX LEHTPaX M BBICIIUX OOpa30BaTENIbHBIX YUPEKACHUSIX MUPA, B TOM YHUCIE!
Department of Agriculture (USDA), State University of New Mexico (CIIIA), Cotton
Scientific-Research Institute (Kwuraii), Institute of Plant Genetics and Agronomy
(ITakucran), Agricultural University (Mumgus), Scientific-Research Institute of
Australia Cotton Growing (Asctpanusi), Macturyt dusnonornu pacrenunii (Poccus).

B pesynbrare uccienoBaHui, IPOBEACHHBIX B MHUpPE IO BOIIpOCaM aJanTaluu
pacTeHUNl K HEONArompusATHBIM YCIOBHSIM CpPEIbl, TONYy4YEeH pAJIl HayYHBIX
pe3yJbTaTOB, B TOM 4YHUCJE. OMNPEIEICHbl T€HOTUNHUYECKHE U (PEHOTUIIUYECKHE
0COOCHHOCTH TIPOsIBIICHUs 3acyxoycroiuuBoctu (State University of New Mexico,
CIIA); nayyHo o0OCHOBaHBI (PU3MOJIOTMUYECKHE HM3MEHEHHsS MOJ BO3ACHCTBUEM
pa3IMYHBIX cTpeccopoB U crenenu amanrtanuu (Cotton Scientific-Research Institute,
Kuraif); pa3zpaboTaHbl CTENEHUW NPOSBICHUS NPU3HAKOB 3aCyXOYCTOMYMBOCTH B
ruOpumax u ux 3akoHoMepHoctu (Institute of Plant Genetics and Agronomy,
[lakucran); omnpeneneHsl CBSI3W BOJHOTO OOMeHAa U (POTOCMHTETHYECKOU
IPOJYKTUBHOCTH € OMOXMMHYECKMMHU TMPOLIECCAMH TPU  JEUCTBHUHM  3aCyXH
(Agricultural  University, HWuaus); co3gaHbl HEKOTOPbIE OHOXHMHYECKHE U
(bu3HOIOrHYECKUe CIMOCOObl TMOBBIIMICHUS 3aCyXOYCTOMYMBOCTA U aJlanTaluu
(UuctutyT husmonorun pactenuit, Poccus).

B mupe mo or6opy 3acyXOyCTOMYMBBIX COPTOB XJIOMYaTHHKA C BBICOKUM
KOJJMYECTBOM U KAyeCTBOM ypoxas MO pSAAy MNPUOPUTETHBIX HaIMPaBICHUI
IIPOBOJISATCSA MCCIIEIOBAHUSA, B TOM YHUCJE. CO3[JaHUE HOBBIX COPTOB XJIOMYATHHKA,
YCTOWYHMBBIX K  HEOJArompUATHBIM  JKOJIOTUYECKUM  (pakTopam  Cpelmpl C
XO35IUCTBEHHO-IIEHHBIMU ~MPU3HAKAMH; TOBBILIEHUIO AJaNTHUBHOIO IOTEHIMaa
XJIOMMYaTHUKA; pa3padoTKe HAy4YHO OOOCHOBAHHBIX PEKOMEHAIMI IO BO3/EJIbIBAHUIO
UX B Pa3IMYHBIX MOYBEHHO-KIMMATUYECKUX PETHOHAX, INie HaOmogaercs neUIuT
BOJIbl; BBISIBIICHHE 3aCyXO0-M COJIEYCTOMYMBBIX T€HOTUIIOB Ha OCHOBE CEJEKIIMOHHBIX
U MOJIEKYJIIPHBIX METOJIOB; CO3/JaHUSI METOJIOB MOBBIIICHUS YCTOMYMBOCTH PACTEHUN
HA OCHOBE NMPUMEHEHHUS OMOJIOTMYECKUX aKTUBHBIX BEIIECTB U MUKPOIJIEMEHTOB.

Crenenb u3y4eHHOCTH mNpodJaeMbl. 3apyOexubimMu yuéHbimMu P.J.Kramer,
J.S.Boyer, J.F.Zhang, M.Igbal, M.A.Khan' wusydeHsl reHeTHYeCKHE OCHOBBHI
YCTOMYMBOCTU pAcCTEHUN K 3acyxe M BojooOecmedeHHocTd, a B crpaHax CHI
OTlIeJIbHBbIE (DU3MOJIOTUYECKHE TTOKa3aTelld MpU 3acyxe, JaHHble 00 MHTEHCUBHOCTU

! Kramer P.J., Boyer J.S. Water relations of plants and soils. — New York: Academic, 1995. — 495 p.; Zhang H., Xue Y.,
Wang Z., Yang J., Zhang J. Morphological and Physiological Traits of Roots and Their Relationships with Shoot
Growth in “Super” Rice // Field Crops Res. 2009. V.113. — P.31-40.; Igbal M., Khan M.A., Naeem M., Aziz M., Afzal
J., Latif M. Inducing drought tolerance in upland cotton (Gossypium hirsutum L.) accomplishments and future prospects
/' World Appl. Sci. J. 2013. V.21(7). — P.1062-1069.
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dboToCHHTE3a U ABIXAHUS U CBSI3U C AKTUBHOCTHIO (PEPMEHTOB MPUBEICHBI B HAYYHBIX
npousBeaeHusax B.H.Konkesuua, 1.I'.11Imatbko, .B.KocakoBCKOi.

B wuccnenoBaHusx, MPOBENEHHBIX B HAIIEW CTpaHe, MO BOJAHOMY PEXKUMY H
BIUSHUIO CTETICHHM OOECIEYEHHOCTH BOJOH, CIOCOOOB TIOJNIMBA, MHUHEPATBHBIX
yaoOpeHuil, arpoTeXHUYEeCKuX MNpuEMOB HA  YpPOXKAWHOCTH  XJIOMMYATHUKA
(I'.A.Bbe30oponoB, A.D.ABIMIKYJIOB), TEHETHYCCKHE H  (PU3HOJIOTHUYCCKUC
MOoKa3aTeIu yCTOMYMBOCTH COPTOB M THOPUIOB XJiomyaTHUKa K 3acyxe (C.M.Habues,
X.X.MarHus30Ba), OHOXUMHUYECKHE OCOOCHHOCTH, HEKOTOpPbIC (DHU3HOJIOTHUCCKHE
aCIleKThl BJIMSHMS 3aCyXd Ha POCT, Pa3BUTHE M MPOAYKTUBHOCTH XJIOMMYATHUKA
(X.C.Camues, XK.X.XomxkaeB, P.M.YcmanoB) HaydyHO OOOCHOBaHBI. AKTyallbHbI U
UMEIOT HAyYHO-TIPAKTUYECKOE 3HauyeHUE (PU3UOJIOTHYECKUE U OHOXUMUYECKUE
OCOOEHHOCTH TIOBBIIIEHUS YCTOMYMBOCTH XJIOMYATHHKA K 3acyXe, BBISICHCHUE
ypoBHeH u (GOpM HX KIECTOYHOM, TKAHCBOM M OHTOTCHETHMYECCKOW aJanTalluu,
pa3paboTka criocoOOB MOBBIIIEHUSI YCTOWYUBOCTH COPTOB.

CBsi3b TeMBbI JHCCEPTANMHM C HAYYHO-MCCJIEI0BATEILCKUMH padoTaMu
BbICHIET0 00pPa30BaTEJbHOI0 YUYpPeXKJACHHUsl, Ie BBINOJIHECHA JHUCCEPTALMS.
JluccepTalluOHHOE  UCCIEJOBAHME BBINOJHEHO B paMKax IUlaHA  HAy4HO-
HCCIIEJIOBATEIBLCKUX PA0OT MPOEKTOB byxapcKoro rocy1apcTBEHHOTO YHUBEPCUTETA
Ne3110 «M3yuenne (HU3MOIOTMUECKUMX MEXAaHU3MOB BIIUSHUS 3JIEKTPOCTUMYIISILIUU
Ha 3aCyXOYCTOMYMBOCTH M ypokaiHOCTh xjomdatHuka» (1998-2001 rr.) m NelS
«DU3NOTOTUUECKHUE AaCHEeKThl 3aCyXOYCTOMYMBOCTH U COJICYCTOMYMBOCTH COPTOB
xnonuatHuka» (2012-2014 rr.).

Heabio uccjeq0oBaHus SIBISICTCS BBISIBJICHUE CTENEHU U (POPMBI 3alllUTHO-
PUCTIOCOOUTENIbHBIX PEaKIMii B YCJIOBUSX TIOYBEHHOM 3acyXxu U pa3paboTka
CIIOCOOOB TOBBIIIEHUSI MX 3aCyXOYCTOMYMBOCTA Ha OCHOBE (PU3MOJIOTHYECKUX U
OMOXMMHUYECKUX OCOOCHHOCTEH BOJJHOTO OOMEHA COPTOB XJIOMYaTHUKA.

3agaum uccaeI0BaHu:

W3y4YCHUE NWHAMHUKHA BCXOXKECTH CEMSH, conepikaHusi (OpM BOJBI B JUCTHSX,
WHTEHCUBHOCTU  TpaHCHupauuv, Jud@Py3MOHHOTO  COMPOTUBICHUSI  JIUCTHEB,
JTHEBHOTO M OCTaTOYHOTO BOJHOTO JeduINTa, BOJHOTO TMOTEHI[MATa JIMCTHEB,
CTETEeHU TYPropecClieHTHOCTH JUCTHEB, COJICPIKAHUSI TTPOJIMHA U YTIIEBOJIOB B JINCTHSIX
B YCJIOBHUSX Pa3IMYHOMN CTENEHH BIAKHOCTH TTOYBHI;

OMpEeNICNICHUE COJIEPXKaHUsI XJIOPOPUIUIOB M CTENEHU UX CBSI3U C OEJIKOBO-
JUNUAHBIMA COCUHEHUSIMHU, UHTEHCUBHOCTU (POTOCHMHTE3a U JbIXaHUS, KOJIMYECTBa
CBOOOIHBIX AMUHOKHUCIIOT U (PEHOJBHBIX COEAMHEHUH;

ONpEe/eNiCHHEe BIUAHUS TOYBEHHOM 3acCyXW Ha pOCT, pPa3BUTHUE H
MPOJAYKTUBHOCTb PA3JIMUHBIX COPTOB XJIOMYATHUKA;

M3YUCHHE JICUCTBUS DJCKTPOCTUMYJISAIIMU Ha YpPOXKAWHOCTh M €€ KauyecTBO B
HEesIX  TOBBIIEHUS  3aCyXOyCTOMYMBOCTH  XJIOMMYaTHUKA ©  BHEJIpPEHUE B
IPOU3BOJICTBO.

2 Konkesnu B.H., I'yces H.A., Kamuis A.B. Boansrit ooMmen pactenuii. — M.: Hayka, 1989. — 256 c.; [lImathko WU.T.,
I'puroprok U.A., llIsenosa O.E. YcTolunBOCTh pacTeHHI K BOAHOMY U TeMIepaTypHoMy ctpeccam. — Kues: Haykoa
nymka, 1989. — 224 c.; Kocakosckas 1.B. ®u3nonoro-0MoXuMHUECKUE OCHOBBI aJanTallii PACTCHUI HAa CTPECChl. —
Kues: Crans, 2003. — 192 c.
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O0beKTOM HCCIeOBAHMS SBISIIOTCS CPEIHEBOJIOKHUCTHIE COPTA XJIOMYaTHUKA
byxapa-6, Axnapss-6, byxapa-8, C-6524 u byxapa-102.

IIpeameTom mcciieq0BaHUsl SBISIOTCS (U3HOJOTUYECKHE W OMOXUMHUYECKHE
0COOEHHOCTH CTENEHU 3aCyX0yCTOMYHBOCTH XJIOMMYATHUKA, otOop
3aCyX0yCTONYMBBIX COPTOB, MOBBIIIEHUE UX YCTOMUYUBOCTH JICKTPOCTUMYIISIUECH.

Metoabl ucciaenoBanms. B jauccepraiuu npuMeHEHbl (U3UOJIOTHYECKUE,
MOPGOIOTHYECKHE, OMOXMMUYCCKHC, OuomMeTpuYecKue, CTaTUCTUYECKHE,
dbeHoornueckue, miasMoJIMTUYECKUE U Ta30METPUUYECKUE METO/IbI UCCIIEAOBAHUS U
METOJ1 CPAaBHUTEIHLHOTO aHAJIN3a.

HayuyHnasi HOBU3HA HcC/IeI0BAHMSA 3aKIII0YAETCA B CIEIYIOIIEM:

BBISIBJICHBI 3aKOHOMEPHOCTH 3alIMTHOW aJanTalliy XJIOMYaTHUKa K 3acyXxe Ha
KJIETOYHOM, TKAaHEBOM U OHTOT€HETHMYECKOM YpOBHE, HAay4yHO OOOCHOBaHBI
dbusnonornyeckue, OMOXUMHUYECKHE, TaOUTyalbHbIE (OPMBI 3aCYyXOYyCTOMYUBOCTU
COPTOB B 3aBUCHMOCTH OT CTEIEHM BIIAXKHOCTH IMOYBBI U HA OCHOBE ATOT0O CO3JaHa
MOJIEJIb 3aCYyX0YCTOMUYMBBIX COPTOB XJIOMYATHUKA;

pa3paboTaHa CpaBHHUTEIbHAs XapakTepUCTHKAa COPTOB 1Mo  (pusmosoro-
OMOXMMHMYECKOM ajanTaliy K 3acyXxe Ha OCHOBE MEXaHM3MOB aJanTaluud K
3aCyXe€ — YMEHBIICHMUS pPacxojJa BOJbl, HAKOIUICHUS HU3KOMOJICKYJISIPHBIX
OCMOIIPOTEKTOPOB, HM3MEHEHUs OOMEHa BEIIeCTB, MOBBIIEHUS 3S()PEKTUBHOCTU
WCIIO0JIb30BaHUs BOJIBI,

OTIPEJICJICHO TOBBIIIEHNUE 3aCyXOYCTOMYMBOCTH XJIOIMMYATHHUKA, YPOXKAMHOCTH U
€ro KayecTBa B YCJIOBMSX JAeQUIMTa BOJbI B MOYBE Ojarojapsi MoJjJ0KUTEILHOMY
BIIUSIHUIO DJIEKTPOCTUMYJISLIUUA Ha (U3HOJIOT0-OMOXMMHUYECKUE TIPOLIECCHI U BOTHBIM
OOMEH, 4YTO YBEIMYUBAET BOJOYACPKUBAIOIIYIO CIIOCOOHOCTh JIUCTHEB, CHUXKAs
JTHEBHOM M OCTaTOYHBIN BOAHBIN TCPUIINT;

pa3paboTaH AKCIPECC-METO/ OMpPENETICHUsI OCTATOYHOTO BOJHOTO AeuIUTa B
JUCTBAX # U PY3HOHHOTO CONMPOTUBIICHUS, KOJIMYECTBA CBSI3aHHOW BOABI U
CBSI3aHHOTO XJIOpO(WIIIa B JUCTBIX KaK CTETICHH YCTOWYMBOCTH XJIOMYATHHUKA K
MMOYBEHHOM 3acyXe.

IIpakTH4yeckue pe3yJbTaThl HCCJIAEI0BAHMS 3aKIIFOYAIOTCS B CIEAYIOIIEM:

JUISl TIOJIyYEHUS BBICOKMX M KAYECTBEHHBIX YpPOXKAaeB B HU3OBBSIX M CpPEIHEU
gacTu 3apadIaHCKOW JOJIMHBI, a TakKe B XJIONMKOBOAYECKUX XO3SIMCTBax
3aCYILJIMBBIX  PAallOHOB PEKOMEHJIOBaHBl K TIOCEBY  3aCyXOyCTOMYMBBIE MU
BBICOKOYpOJKaiHbIe copTa XJionmuaTHuka byxapa-6, byxapa-8 u byxapa-102;

pa3paboTaH U MPEJJI0KEH K BHEPEHUIO SKCIIPECC-METO 1 ONPECIICHUs CTENIEHU
YCTOWYHMBOCTH XJIONYAaTHHUKA K IOYBEHHOM 3aCyXe;

BbIsIBJICHA 3(PHEKTUBHOCTh MPUMEHEHUS DJICKTPOCTUMYIISIIIUK TSI TTOBBIIICHHUS
3aCYyXOyCTOMYMBOCTH, YPOXKAWHOCTH W KadyecTBa ypoXKas COPTOB XJIOMYATHHUKA,
Croco0 BHEJPEH B MPOU3BOJICTBO.

JIoCTOBEPHOCTH Pe3yJbTATOB McCJeq0BaHusA. J[OCTOBEPHOCTh pe3yJbTaTOB
UCCIICIOBAHUSI  TOATBEPKIACTCA  NPUMEHEHHUEM  METOJOB,  COOTBETCTBHEM
TEOPETUYECKUX JAHHBIX C IOJIYYECHHBIMH PE3YyJbTaTaMH ONBITOB, MPUMEHEHUEM
aJICKBaTHBIX ~ METOJOB Ui  OMOXMMHMYECKOTO  aHajiu3a ¢ ONpeaeleHus
(GU3HOTOTUYECKUX TIPOILIECCOB B  JTA0OPATOPHBIX W BETETAIMOHHBIX OIBITaX,
CTAaTUCTHYECKOW 0OpabOTKOW TMOJYyYEHHBIX MHOTOJICTHUX JKCIEPUMEHTAIBHBIX
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NAHHBIX, MPEUIOKEHUSIMH W PEKOMEHIALMSIMH [0 BHEAPEHUIO pE3yJIbTaTOB
VICCIIEIOBAaHUN B ITPOU3BOJCTBO.

Hayynass u mnpakTudeckasi 3HAYUMOCTH Pe3yJbTATOB HCCJIeI0BAHMS.
HayuHas 3Ha4uMMOCTB pe3yJIbTaTOB UCCIEAOBAHMS COCTOUT B TOM, UYTO BBISIBJICHHBIC
pa3nuns B OTBETHOW 3AlIUTHOM PEAKIMU COPTOB XJIOIMYATHUKA IIPU ITOYBEHHOU
3acyXe Ha KIETOYHOM, TKAHEBOM M OHTOI€HETHYECKOM YPOBHAX CIYy)KaT IS
pa3paboTKu PU3HOIOTO-OMOXUMUYECKIUX OCHOB UX aJlallTallid B CBS3U CO CTEIECHBIO
BJIQ)KHOCTHU TMOYBBHI.

[IpakTyeckass 3HAYMMOCTh  pabOTHl  3aKioyaeTci B OOOCHOBAHMHU
BO3/IC/IBIBAHMS 3aCyXOyCTOMYUBBIX COPTOB XJlomuaTtHHka byxapa-6, byxapa-102 wu
byxapa-8 B 3acCylITUBBIX PErMOHAX C IMOBBIIMICHHOW TEMIEPaTypoll U HEJO0CTaTKOM
BOJBI JUISl TOJIYYEHUSI BBICOKOIO M KA4ECTBEHHOIO YpOXKas, a TaKKe SKOHOMHUH
[MOJIMBHOM BOJBI.

BHenpenune pe3yJibTaTOB HMCCJIEI0BAHHMA. OKCIPECC-METON OIPEACIICHHUS
CTETIEHH 3aCyXOyCTOMYMBOCTH XJIOMYaTHUKA K BOJHOMY JC(PUIMTY TOYBBI U
IPUMEHEHHE 3JIEKTPOCTUMYJISIIUK B ycloBusix byxapckoir obmactu B 2012-2015
rojax BHeJIpeHbl Ha rmomanu 1,7 Teic. ra (cnpaBka MHHHCTEPCTBA CENbCKOTO H
BOJIHOTO x03siicTBa oT 9 maprta 2016 roma, 02/20-347). Ilpu stom B pesyibTare
NOBBIIICHUS  3aCYyXOYCTOMYMBOCTH COPTOB  XJIOMYaTHHKA MX  ypOXKAHOCTb
yBeInuuiaack Ha 6,3%.

AnpobGanusi pe3yJbTAaTOB HMCCIAEAOBAHUA. Pe3ynbTaThl  HCCIEIOBAHUS
JOJIOKEHbl W 00CyXJeHbl Ha 19 HayyHO-IPAaKTHYECKUMX  KOH(PEPEHIIHUSIX
MEXIYHAPOJAHOTO U PECyOIMKaHCKOTO YPOBHS, B TOM uucie: «buomnorus, skonorus
Ba arpoTyIpPOKIIYHOCIUK TabIUMU MyaMmmoJiapu Ba ucTukOonu» (Tamkent, 2001),
«Achievements of Biotechnology for the Future of Mankind» (Camapkanm, 2001),
«Fy3a Ba  Ky3rm  OyFIOWHHMHI  MApBapUIUIANl  arpoOTEXHOJIOTHSUIAPUHU
takomwuiamrrupuir» (Tamkent, 2003), «VYriayOnenue wHTErpanuu oOpa3oBaHUS,
HAayKd M TPOM3BOJCTBA B CENbCKOM Xo3siiictBe Y306ekucrtana» (Tamkent, 2003),
«[TaxTauymvK Ba JAOHYWIMKHU PHUBOXJIAHTUpHUII Myammonapw» (Tamkent, 2004),
«Opos  OyiiM SKOJOTMK IIAPOMTHJA KHIUIOK XYXKAJIUTMHU PHUBOXKIAHTUPHILI
myammonapu» (Hykyc, 2005), «F¥y3a Ba O0omKa KUIUIOK XYKaJIUK YCUMIMKIApHUAA
TE3MUILAPINK XaMJa MOCJIAHYBYAaHJIMKHUHT 3BOJIOLMOH Ba CEJEKIUOH KHppalapu»
(Tamkent, 2005), «®dan 0OTyKIapu Ba KHUIUIOK XY)KQIUTUHU PUBOKJIAHTUPHIIL
uctuxkoomnapu» (Camapkana, 2005), «buonmorms—mayka XXI Beka» (Ilymruno,
Poccus, 2006), «Kunutok xykamuruaa skonoruk myammoinap» (byxapa, 2006,),
«Hayuynoe oGecrnieuenue HanmoHanbHOro npoekra passutusi AIIK» (Tseps, Poccus,
2006), «Tympok YHYMIOPJIWTHHHM OIIMPUIIHUHT WIMHH Ba aMalluii acociaapu»
(Tamkent, 2007), «boTanuka, OMO’KOJOTHSA, YCUMIUKIAP (PU3HOJOTHSICH Ba
6nokumécu Myammonapu» (Tamkent, 2011), «V36ekucTon Quopacu GHOXMIMa-
XWUIMTA Ba yHAAH OKWioHa ¢doinananum myammonapu» (Camapkana, 2011),
«V36eKuCcTOHIa OUOTEXHOIOTHS PHUBOXJIAHHMIIA Ba MCTHKOOIIApH» (AHIMKaH,
2012), «Applied Sciences Europe: tendencies of Contemporary Development»
(Stuttgart, I'epmanus, 2013), «Arposkonoruyeckass 0€30MaCHOCTh MPOU3BOJICTBA
cenbcKoxo3siiicTBeHHoM mnpoaykuuun» (TBeps, Poccusi, 2014), «Puszuk KUMEBHIA
ouonorustHuHr A0a3apd Mmyammonapu» (Tamxkent, 2015), «Kummox Xyxkamuk
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SKUHJIApU arpoOHOJIOTHACH IOTYKJIapu, MyammoJapu Ba UCTHUKOoutapu» (TamkeHT,
2015).

Ony0JuKOBAaHHOCTH Pe3yJbTAaTOB HMccaeaoBanus. [lo Teme aucceprauuu
ony0JIMKOBaHO Bcero 58 HayuHbix pabot. M3 Hux 10 HayuyHBIX cTaTeil, B TOM 4YHUCIE
BOCEMb B pecHyOJIMKaHCKUX M JB€ B 3apyOeXHBIX HAyYHBIX JKypHaJax,
pEeKOMeHJ0BaHHbIX Briciieil aTTectanimoHHOM koMmuccued PecryOnuku Y30ekucrtan
JUTSl Iy OJIMKAlMKA OCHOBHBIX HAYUYHBIX PE3YJIbTAaTOB TOKTOPCKUX JAUCCEPTALUU.

Crpykrypa U o0bem auccepranuu. CTpyKTypa AuCCEpTallUd COCTOUT U3
BBEJICHUS, WIECTH TIJaB, BBIBOJOB, CIHUCKAa HCIOJb30BAHHON JIUTEpaTYpHI,
npuinoxeruit. Oobem aucceprainuu cocrapisieT 200 cTpaHuil.
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OCHOBHOE COJEPKAHUE JUCCEPTALIUU

Bo BBegeHMM 00OCHOBBIBA€TCS aKTyaJbHOCTh U BOCTPEOOBAHHOCTH
IIPOBEJICHHOIO0 MCCIEAOBAaHUs, LEIb M 3aJa4d HCCIEAOBAHUSA, XAPAKTEPU3YIOTCS
OOBEKT W TMpPEAMET, II0KA3aHO COOTBETCTBUE WCCIEAOBAHMUS MPUOPUTETHBIM
HaIlpaBJICHUSAM Pa3BUTHS HAYKU M TEXHOJOTMH pecnyONMKH, W3JararoTcsi Hay4dHas
HOBH3HA W NPAKTUYECKUE PE3YyJIbTATHI MCCIENOBAHUA, PACKPBIBAIOTCS HAay4yHas U
IIPAaKTUYECKass 3HAYMMOCTh TIOJIYYEHHBIX PE3YJbTAaTOB, BHEIPEHHE B IPAKTUKY
pe3yabTaTOB MCCIEAOBAHUS, CBEICHUS MO ONMyOJMKOBAHHBIM paboTaM M CTPYKType
JTUCCEPTALIHH.

B mnepBoit rmaBe puccepranuu «BausiHMe 3acyxu Ha POCT, pa3BUTHE U
(¢usunosiornyeckue 0COOEHHOCTH PACTEHMH» CHCTEMATHU3UPOBAH M TEOPETUUYCCKH
IpoaHaJIM3UPOBaH 0030p HCCIEIOBAaHUM MO MpoOIeMaM 3aCyXOyCTOMYMBOCTU U €€
OTPULIATEIBHOMY BJIMSHUIO HA CEJIBCKOXO3SMCTBEHHBIE PACTEHUS B CBSA3M C BOAHBIM
0OMEHOM pacTeHHII.

[lokazaHa 3aBUCHMOCTb  3aCyXOyCTOMYMBOCTH  PACTEHUHM OT  YPOBHS
YCTOMYMBOCTU PACTUTENIBHOM KIJIETKH K JJINTEIbHOMY BOJHOMY JI€(PHUIUTY, OT
pa3nuuii B BOJHOM OallaHCe y PAaCTeHUH C pa3IMyHOM CTENEHbI0 YCTOMYMBOCTU B
ecTecTBEHHOH cpene. OOOCHOBAHO, YTO PACTEHMS, MPOU3PACTAIOIINE B OJMHAKOBBIX
€CTECTBEHHBIX YCJIOBHUSX, YCTOWYMBBI K 3aCyX€ B PAa3JIMYHOM CTEIEHH, T.€.
U3MEHEHUs] B BOJHOM OajaHCe HEMOCPEICTBEHHO 3aBUCAT OT CTENEHH
IPUCTIOCOOJICHHOCTH pacTeHusl. PaccMOTpeHbI CTeNeHb BOJIOCHA0KEHUSI COBMECTHO C
arpOTEXHUYECKUMHU  MEPOINPUATHSIMU B PETYJSIIMM  HMHTEHCUBHOCTH  POCTA,
ONTUMaJIbHAs BJIAKHOCTb, aKTUBU3HUPYIOIIAsl (PU3NOIOTHYECKUE TTPOLIECCHl PACTeHHI,
CO3/1aCT YCI0BHs 17151 3P PEKTUBHOTO UCTIOIb30BAHUSI BOJIBI.

BeisicHeHO pa3HOOOpa3We HEraTMBHOTO BIMSHUA BOAHOTrO jaeduumra Ha
POCTOBBIE TPOLIECCHI B 3aBUCHUMOCTH OT (PaKTOPOB CpEJlbl, B YACTHOCTH CHJIBHOTO
BIINSIHUS 3aCyXU Ha POCTOBBIE IPOLECCHL. Y CTAHOBJIEHO, YTO OTBETHAsl PEaKIUs
pacTeHHid Ha HeOIarompuaTHble (QAKTOPHl 3aBHUCHUT OT 3TANoOB HHAWBHUIYaTbHOM
PEaKIUU U PECTUTYLIMH, T.€. BOCCTAHOBJICHHUS.

OO00CHOBAaHO HETAaTMBHOE BIMSHHUE 3aCyXH KaK Ha POCT BCEr0 PacTeHUs, Tak W
Ha ero (opMUpYyIOIIKECs: OpraHbl, BCIEACTBUE YETO YMEHbIIAETCS OUOJIOTHYECKUN U
XO3MCTBEHHBIM Yypoxkail. Hemocratok Boabl B IOYBE CHMXKAET CKOPOCTH pOCTa
PACTEeHHI U OTPULIATENIBHO BIHUSET HA KAYECTBO YpOKasl.

JlokazaHo, 4To ne(UIUT BOJBI B MOYBE CYIIECTBEHHO BIIMAET HA BCE MEPHUOIbI
pPa3BUTHsS PACTEHU, HETaTUBHOE BIMSHUE 3acyXW HaOIIOJaeTcs JaXke Iocie
BOCCTaHOBJICHUS ONTHMAJIBHOM CTENEHH YBJIAXXHEHHOCTH MOYBBI. COrIaCHO MHOTHM
AKCIIEPUMEHTAJIbHBIM JIaHHBIM, POCT pacTeHHH Oojee YyBCTBHUTEIEH K 3acyXe, 4eM
dboTocuHTE3.

AHaJIU3 HAy4YHBIX CBEICHUI MOKA3bIBAET, YTO MO BIUSHHUEM 3aCyXU B IEPBYIO
ouepe/ib U3MEHsIETCS] BOJAHBINA OanaHC pacTeHU, KOTOPBIA B CBOIO OYepPE/lb BHI3HIBACT
P U3MEHEHUH B (PU3HOJIOTMYECKUX U OMOXMMHUUYECKHX IIpoLeccax: MpPoLEecChl pocTa
U Pa3BUTHS TOPMO3SITCA, 001Iasi yPOKaHHOCTb CHUKAETCH.

Bo Bropoit riaBe nuccepraunu «Mecra npoBeAeHHUs] ONbITOB M IMOYBEHHO-
KJIMMAaTHYeCKHEe YCJIOBHMSA» ONMUCAaHbl MATEPUAIIBI U METOABI HCCIIeNOBAaHUN. OIBITHI
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IpOBEICHBl B JabopaTOpuM © Ha OKCHEpPUMEHTAIBbHOM Tolie byxapckoro
rOCyJJapCTBEHHOTO YHHMBEPCHUTETa, a TakKe Ha TMOJIX (PEePMEPCKUX XO3SMCTB
Kapakyibckoro, Aunarckoro 51 Kapayn6azapckoro palioHOB. ITouBa
AKCIEPUMEHTAIIBHOTO YYacTKa — JyTOBO-aJUTIOBHAIBHOIO THUIIA, TTyOMHA 3ajeraHus
IPYHTOBBIX BoA 2-3 meTpa. Mcxoas 3 HayaJbHOM BIAXKHOCTU HOYBBI, 0OBEMHOIO
BECa M BJIArOEMKOCTH TOYBBI OMNpPEICSIN CTENEeHb AehUIINTa BJIard U HOPMBI
IIOJINBA.

Kax bl 5KCIepuMEHTaIbHbIN YUaCTOK pa3/ieIWId Ha TPU YaCTH, TOBTOPHOCTD
ONBITOB YeThIpeXKpaTHasi. ONbITHl TPOBOJUIUCH COTJIACHO arpOTEXHUKE, IPUHATON B
X03siUCTBax. YI0OpeHUs BHOCWJIM BO BpeMs BCIAIKH, C MOCEBOM U B pa3HbIC
nepuoasl pocta W pas3Butus (Tpu paza). OOmee KOIMYECTBO MHUHEPATbHBIX
ynoopenuii  cocraBmio 250 kr/ra azora, 175 c¢docdopa um 100 kr/ra xamus.
deHosornueckre HaOIIOMCHUS 32 POCTOM M Pa3BUTHUEM PACTEHUM, BBHIYMCICHUS U
AKCIIEpUMEHTHI MPOBeNU 1o Metoaukam Y3HUNX.

H3mepenne Bcex (UBHOJIOTHYECKUX TOKa3aTeled ©  (PEeHOJIOTHYECKHE
HaOMIOACHUS MPOBOAWIM B ¢azax OyTOHHW3AIMM, IMBETECHUS | ILJIOJOHOIICHHUS
xJionyatHuka. Jljia uccneqoBaHuil Opany pa3BUTHINA YETBEPTHIN JIUCT C BEPXYIICUKH
IJIaBHOTO CTE0JIs1 paCTEHUM.

®u3noN0ro-0MOXUMHYECKHE MPOLECChl 3aCyXOYCTOMUMBOCTH U TOKA3aTENH
OCOOCHHOCTEM  3alllMTHOM  ajamnTalud  COPTOB  XJIOMMYATHHKA  OMNpeeeHbI
OOIIETIPUHATBIMU MeTOAaMU (PU3UOTIOTUM U OUOXUMUM PACTCHUH.

JIns TOBBIIEHUSA 3aCyXOYCTOMYHMBOCTH COPTOB XJIOITYATHHUKA HCIIOJIb30BAIU
METOJ[ AJICKTPOCTUMYJISIUKM pacTeHudd (MyxammanueB u ap., 2005), KOTOpbIii
NPOBOJWIIM TEpeJ] TOCEeBOM CeMsH W B (pazax OyTOHU3AIMM U IIBETCHHS.
[TomyuyeHnHsie  pe3yNbTaThl  WCCIEAOBAHMM  CTATUCTUYECKH  00pabOTaHbBl  C
onpeiesIeHHeM HauMEHbIIEH CyllleCTBEHHOU pa3Hullsl ([Jocnexos, 1985).

B tpetwseit rnaBe nuccepranmn «llokaszarenu agantamuM XJOMYATHUKA K
3acyxe» IMPUBEICHBI Pe3yJIbTaThl UCCIEAOBAHUN MO U3YYEHUIO (DU3UOTOTUYECKUX U
OMOXMMHUYECKUX TIOKa3aTeledl Mpu  pa3IuyHOM  BJIAKHOCTH TMOYBBI  COpTa
xJiomyatarka byxapa-6.

B xoxe nammx uccnemoBanuii ObuIo M3ydeHO MUDPY3UOHHOE COMPOTUBICHUE
JUCTHEB XJIOMYATHUKA TIPU PA3JIUYHOM CTENEHU BIIAXKHOCTH TMOYBBI B (pazax
OyTOHM3AIMH, IBETCHUS U ILI0J0HOmIEHHS (Tadu. 1).

Huddy3rnoHHOE COMPOTUBIECHUE JHCTHEB TECHO CBSI3aHO C WMHTEHCHUBHOCTBHIO
TpaHCIUPAIMK U CYIIECTBEHHO BJIUSET Ha (OTOCHMHTETUYECKYIO MPOIAYKTUBHOCTH
pacteHuii. B  ycrnoBusiXx TMOYBEHHON 3acyxu mMoOBbIIeHHE JUPHY3UOHHOTO
COMPOTHUBJICHUS JIUCTHEB SBISCTCA OJHOU U3 3alTUTHO-TIPUCIIOCOOUTETHLHBIX PEAKIIUA
pacTeHus K 3acyxe.

Juddy3rnoHHOe COMPOTUBIECHUE JUCTHEB XJIOMYaTHUKAa BO BCEX BapUaHTax
OTbITA YBEJIMYMBANIOCH C (pa3pl OyToHM3aMKU 10 mioAoHomeHusl. C yMEHbIIEHHEM
CTETNIEHU BJIAYXHOCTH TOYBBI MOBBIMATIOCH AU(P(HY3MOHHOE CONMPOTUBIICHUE JINCTHEB.
B Bapumante ¢ 30%-HbIM yBIaxHEHHUEM MOYBBI JU(PHY3UOHHOE COMPOTHUBICHHUE
JUCTHEB OBUIO CaMbIM BBICOKMM OTHOCHTEIBHO JpYyruX BapuaHtoB. B daze
OyToHuzanuu B BapuanTe ¢ 50%-HbIM YBIIa)KHEHUEM MTOYBBI OTHOCUTEIIBHO KOHTPOJIS
a1 dy3uoHHOE COMPOTHBICHUE JMCThEB Obuio Oombine Ha 27,2%, a ¢ 30%-HbIM

34



yBIaxHeHneM — Ha 57,1%; B da3e nBeteHus coorBerctBeHHo 13,2 u 38,6%, B (dasze
miogoHomrenus 20,3 u 39,8%.

Tabauna 1
Au¢dy3uonHoe CONPOTHBIICHUE TUCTHEB XJIOMYATHUKA
Bnax- byronusanus IlBeTenune Ilnononomenune
Bapuant Hocth
MIOYBBI, JC OK JC OK JC OK
%

KonTtposb 70 /,7+0,3 |100,0]|10,6+0,6 | 100,0| 12,3+0,3 | 100,0
OnpIT 50 9,8+0,2 |127,2|12,0+0,5|113,2|14,8+0,3 | 120,3
OmnpIT 30 12,1+0,1 | 157,1| 14,7+0,2 | 138,6 | 17,2+0,4 | 139,8
Ipumeuyanue: JIC — muddysuonHoe comnporusienue, cek/cm.; OK — oTHOCHTENBHO

KOHTpoJs, %

[TokazaHo, 4TO coJiepKaHUE NMPOJIMHA B JIUCThSIX XJIOMYaTHUKA TECHO CBA3AHO CO
CTETNIEHBIO YBIIAXKHEHUS TIOUBBI U pa3indaeTcs 1o ¢azam pa3BUTHUs pacTeHuil (puc.l).

CormacHO JaHHBIM JIUTEpPaTyphl, aTMochepHas ¥ TOYBEHHAs 3acyxa
OTPULIATEILHO BIUAECT Ha OEIKOBBIM OOMEH pPAacTeHUW M KaK CIEJICTBHE PE3KO
u3MeHseT (pakiMOHHBIN cocTaB OenkoB. KoinuecTBO aMUHOKHUCIOT B JIUCTHSIX, B
YaCTHOCTH TMPOJIMHA, TMOBBIIIAETCS B YCIOBHUSX 3aCyXd. YBEIMYCHUE KOJIMYECTBA
IIPOJIMHA CBUETEIBCTBYET O 3AIIUTHON PEAKIIMU PACTEHUM HA 3aCyXYy.

“;‘";’3’ 211.4 21350
200 203,.2 r F
i /J" f’ﬁr 157.8 f!
: 158.8
ki 7/ yis3z 747 i 5
120 e L !/
100 / / 100 [/ 100 [/ 100
o 77 7 A i
s A /i d /i
e Wi W7 V7
20 1.4y77" 1.8 4.7 1.62 ¥/
o | 092 187 114 F2.41 1034 2.2
MI20 [ 20 MI %0 %20 nMIr%o %5
OyTOHH3ALHAA IBeTeHHe IO JOHOMIEHHE
+KOHTPOTE, TO% = onerr, 50% » onexr, 30%

Puc. 1. Coaep:kanne nNpoJinHa B JMCTHAX XJI0MYaTHUKA
Co CHWXKEHHMEM CTENEHU VYBIAXHEHHS TIOYBBl COJAEpKAHUE IPOJIUHA

yBenuuuBasiocb. B (da3e OyroHuzamuu xjonyatHuka B Bapuante ¢ S50%-HbIM
(orpaHMYeHHOE) YBJIQXKHEHUEM I[IOYBbI OTHOCHUTEIIBHO KOHTPOJSL COJIep>KaHHE
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npojivHa B JUCTBSAX cocTaBwio 153,2, a ¢ 30%-HbIM yBIaxHeHHEM (ITOYBEHHAs
3acyxa) 203,2%; B (a3e mBereHuss coorBerctBeHHO 157,.8 m 211,4%, B aze
iogoHomrenusa 158,8 u 213,5%.

B mpomeccax ¢opMupoBaHUsS yCTOWYMBOCTH PACTEHUN K 3aCyX€ U BBICOKHM
TeMreparypam OOJIbIIOE 3HAYEHHE UMEET YIIeBOIHbIN 00MeH. B xo/1e uccienoBanuit
ONPEJEICHO COJEpPkKAHUE TJIOKO3bl, Caxapo3bl, MaJlbTO3bl M Kpaxmaja B ¢ase
I[BETCHUS PACTCHUI XJI0MYaTHHUKA (pHC. 2).

B ycinoBusX ONTHUMAaTbHOTO YBIQKHEHHUS IMOYBBI COJICP)KAHUE TITFOKO3BI OBLIO
3HAYUTEIHLHO MEHBIIE M0 CPAaBHEHWIO C OCTAJLHBIMUA BapWaHTAMH, TOJ BIUSHUEM
3aCyXHU COJIEpaHUE TJIFOKO3bl CYIIECTBEHHO YBeJIMUYMBaeTcs. Tak, B BapHaHTE C
30%-HbpIM yBIAKHEHUEM IIOYBBI COJEP’KaHHME TIIIOKO3bI Bo3pocio Ha 147,5% mo
CPaBHEHUIO C KOHTPOJBHBIM BapHaHTOM. B yCIOBHSX TMOYBEHHOH 3acyxu
COJIEpKaHME Ccaxapo3bl [0 OTHOUIEHUIO K KOHTpouto coctaBuio 140,2%. B yciaoBusax
30%-Horo yBIa)KHEHHUS TOYBBI COJIEPKAHUE MAbTO3bl ObUIO 3HAYUTEIHHO OOJIBIIE
110 CPAaBHEHHIO C KOHTPOJIEM U gocTurio 284,6%.

O yrneroasl, %o
B yriieBoapl, B %0 K KOHTPOIIXO

%

1404 127.3

KOHTpo.1b, 70% onbIT, S0% onbIT, 30%

Puc. 2. KosinuecTBO yIjieBOJ0B B JINCThSIX XJI0NMYAaTHUKA,
(% ot cyxoro Beca)

CHMKEHUE CTENEHU YBJIQXXHEHUS MOYBbl YMEHbIIAET KOJUYECTBO Kpaxmaia. B
YCIOBHUSIX ONTHUMAJIBHOTO YBII&XKHEHHS TIOYBBI COJEpKaHHME Kpaxmana ObLIo
3HAUUTEIBHO OOJIbIlIE MO CPAaBHEHHMIO C OCTaJbHBIMM BapuaHTaMu. B BapuaHTe C
50%-HbIM yBIIaXKHEHHEM MOYBBI HAOJIOAAIOCH CHIDKEHHE COAEpKaHUs Kpaxmania Ha
68,3%, a ipu 30%-HOM yBJIaXKHEHUU MOYBBI OHO COCTABUJIO 49% MO CpaBHEHUIO C
KoHTposieM. [Ipyu cpaBHEHMH CyMMBI M3YYEHHBIX YTJIEBOJIOB BBISBICHO YBEIMYECHUE
CoZiepKaHMs yriaeBoJ0B Ha 127,3% no OTHOIIEHUIO K KOHTPOJIIO.

B derBeproui rnase auccepranuu «BausiHue 3acyxu Ha GpU3MOJIOTHYECKHE U
OMOXMMHMYECKHEe TMPOLECChl COPTOB XJIOMYATHUKA» IMPUBEACHBI JIaHHBIC 10
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($u310JI0r0-ONOXUMUYECKUM 0COOEHHOCTSIM 3alUTHO-IIPUCIIOCOOUTENbHBIX
peaxiuii COpTOB XJIOMYATHUKA MIPU Pa3IMYHOM BIaKHOCTU MOYBBI.

OO1ee coaepkaHue BOJIbI, B TOM YHCIIE METa0OJIMYECKON BOJBI, Y Pa3IUYHbBIX
COPTOB XJIOMYAaTHUKA ObUIO Oosblie B BapuaHTax ¢ 70%-HbIM yBIQ)KHEHHUEM TOYBBI,
B TO K€ BpeMs KOJIMYECTBO CBA3aHHOW BoAbl MeHbIIEe. [Ipu 30%-HOM yBiIaxHEHUU
NOYBBI Ha0JIFO1aeTCss 0OpaTHAs 3aKOHOMEPHOCTH (TadI. 2).

Tab6auma 2
Conep:xaHue CBSI3aHHOI BO/JbI B JIUCTHSIX COPTOB
XJIOMYaTHUKA, %
I1/u Copr byronusanus I{BeTeHue Il1ogoHoOIIEHHE
XJIOMYATHUKA
Bnaxuocts moussl 70 %

1 | byxapa-6 33,4+0,37 35,6+0,29 37,4+0,37
2 | Axnapps-6 25,8+0,25 27,0+0,25 28,9+0,23
3 | byxapa-8 29,4+0,18 30,7+0,20 32,4+0,32
4 | C-6524 27,5+0,22 29,0+0,34 30,2+0,17
5 | byxapa-102 31,2+0,26 33,5+0,12 35,6+0,28

Si % 3,4 3,3 1,4

HCPys 1,5 1,6 0,7

Bnaxuocts moussl 30 %

1 | byxapa-6 43,1+0,37 46,8+0,43 47,2+0,36
2 | Aknapps-6 33,2+0,16 34,7+0,36 35,6%0,30
3 | byxapa-8 40,1+0,21 41,5+0,41 42,8+0,38
4 | C-6524 37,0+0,17 38,9+0,52 39,7+0,21
5 | byxapa-102 42.0+0,40 43,4+0,51 44 740,24

S5 % 1,9 1,9 2,6

HCPys 1,1 1,2 1,7

C ¢a3pl OyTOHM3AMK [0 TJIOJJOHOIICHHUS] COPTOB XJIOMYATHUKA HAOIIOJaeTCs
yMEHBUIEHUE O0IIe U MEeTabOJIMYECKON BOJBI IIPU OOOMX YCIOBUSX YBIIAXHEHUS, a
KOJIMYECTBO CBSA3AHHOM BOJBI MOBBIMIAETCA. Y COPTOB B YCIOBHUSX OIPAaHUYECHHOU
(30%) mno cpaBHeHuto ¢ ontumaibHOM (70%) yBIAXHEHHOCTH HAOIIOAAIOTCS
3aMETHBIC Pa3INYMsl 10 COAEPKAHUIO CBSI3aHHON BOJbl. OTMEUEHBI TaKkKe Pa3IHuus
MEXAY COpTaMH [0 KOJMYECTBY CBA3aHHOM BOJbI. OCOOEHHO MO KOJUYECTBY
CBA3aHHOM BOJBI BBIJCISUIUCH CcOpTa XJon4yarHuka byxapa-6, byxapa-102 mo
CPaBHEHMIO C IPYTUMH.

B Xxozme BererallMOHHBIX ONBITOB TMapaJUIeIbHO JTHEBHOMY OBLI HM3yYeH
OCTaTOYHBIA BOJHBIM JEPUIUT B JHCThIX PACTEHUH HU3YUYEHHBIX COPTOB
XJIOITYaTHUKA. Pe3ynbTaTel Hcciie0OBaHUI IPUBEIACHBI HA PUC. 3.

CorjacHO MOMY4YEHHBIM JaHHBIM, OCTATOYHBIA BOJHBIM ACPUIMUT 3aBUCUT OT
CTETIEHU BIIAXXHOCTH TOYBBI M (a3 pa3BUTHUA COPTOB XJIOMYaTHUKA. B ycroBusx
orpannieHHON (30%) BIaXHOCTH TIOYBHI BEIMYMHA OCTATOYHOTO BOJHOTO JeduInTa
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Obuta BbicokoW. Copra XJOMYaTHHKA pa3inyaroTcss MeEXOy co0oil mo 3Tomy
mokazatento. B ycrnoBusx mouBeHHOW 3acyxu copta Axmapeia-6 u (C-6524
XapaKTepU30BAINCH CAMBIM BBICOKUM IOKA3aTeJIeM OCTaTOYHOTO BOJHOTO Jie(hUInTa,
a byxapa-6 u byxapa-102 — caMbIMu HU3KUMHU.

O OyTOHMIaUuMA
O LEETEHHE

%

EHmnoaoHOoOWeHWe

O = KN W & Hh O -~ 0 @3

byxapa-6 Axnapbaf byxapa-8 C6524 byxapa-102

Puc. 3. OcraTouHblii BOAHBIH 1eUIIUT B JJUCTHIX COPTOB
XJI0M4YaTHUKA, %0 (Baa:kHOCTH MOo4BbI 30%)

[Ipn CHMWXEHUU CTENEHW BIAKHOCTH TIOYBBI HAOJIOMACTCS YBEIUUYCHUE
KOHIICHTPAITUH KJIIETOYHOTO COKa PACTEHHI XJIomuaTHUKa (puc. 4).

|-ﬁ]|'Tl]HH33I.I.HH H upeTeHde O NNogoHOoWeHWEe

aTM. 19
17.73

byxapa-t Akgapena-b byxapa-8 6524 byxapa-102

Puc. 4. OcmoTH4Yeckoe 1aBiieHHe KJIETOYHOI0 COKA COPTOB
XJIOMYATHUKA, aTM. (BJIAKHOCTH MOYBbI 30 %)

N3ydeH ypoBeHb B3aMMOCBS3M KOJIMYECTBA XJIOpopuIa ¢ €ro OCIKOBO-
JUMHIHBIMEA coequHeHnsiMu. CoepikaHue OOIIero U CBA3aHHOTO XJIopoduiia ObLIO
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BBICOKHM B YCJIOBUSIX ITOYBEHHOM 3acyxu y copToB byxapa-6, byxapa-102 u byxapa-
8 (Taba. 3).

[TokazaHa 3aBUCUMOCTBH ATHX JBYX TOKaszareled oT (a3bl pa3BUTHsS PaCTCHUM.
HaGmtonaercss yBenuueHue conaep)kaHus XJIOPOMUIUIOB U HX CBA3AHHOH (HOPMBI
HauvHas ¢ (a3pl OyTOHM3aLMMU 10 LBETeHHs. B (ase miomoHOImIEHUsT oTMedaeTcs
HE3HAYUTEIbHOE CHIKEHHE JTOro IoKaszaress. Y BCEX COpPTOB XJIOMYaTHHUKA,
BBIPAIIEHHBIX B yCIOBUAX 30%-HOro yBIQKHEHUS IMOYBBI, 10 cpaBHEHUIO ¢ 70%-
HbIM YBJIQXXHEHHUEM COJEpkKaHUE XJIOPO(UIUIOB CHUXKAJIOCh, a COJAEpPKAHUE HX
CBSA3aHHOUM (POPMBI YBEJIIMUNBAIIOCH.

Ta6auma 3
Conep:kanue CBA3aHHOIO XJI0PO(UILJIOB B JIUCThSIX
COPTOB XJIOMYaTHHKA, %0
II/u Copr byronu3zanus I[{BeTeHnue ILnopoHomeHue
XJOMYaTHUKA y a a
Bnaxxaocts moussl 70 %

1 | byxapa-6 35,4+0,35 37,50,37 34,4+0,46
2 | Axnapbs-6 27,0+£0,37 28,7%0,40 28,2+0,38
3 | byxapa-8 32,4+0,42 35,1+0,41 31,8+0,50
4 | C-6524 30,2+0,38 32,0£0,52 31,3+0,44
5 | byxapa-102 34,5%0,26 36,2+0,28 33,1+0,56

S % 3,2 2,9 3,6

HCPys 1,6 1,5 1,8

Brnaxxnocts moussr 30 %

1 | byxapa-6 38,4+0,45 40,7%0,68 39,5%0,63
2 | Axnapps-6 29,0+0,29 30,2+0,64 29,8+0,58
3 | byxapa-8 35,0+0,23 37,0+0,53 36,3+0,66
4 | C-6524 32,1+0,33 33,4+0,66 32,5%0,48
5 | byxapa-102 37,2+0,34 38,8+0,71 38,0+0,74

S % 2,9 2,5 2,6

HCPys 1,5 14 1,4

Mpl wW3ydanu BIMSHUE CTEHNEHW YBIAKHEHHS I0YBBI HAa HMHTEHCHBHOCTH
(oToCcHHTE3a B JHUCTHSIX XJIOMYAaTHUKA B IIOJIEBBIX W BETE€TALMOHHBIX OIbBITaX.
[TouBeHHas 3acyxa HEraTUBHO BIUSET Ha MHTEHCUBHOCTbh (POTOCHUHTE3a M3YUECHHBIX
COpPTOB XJIOMYaTHUKA. ONTHUMaIbHOE YBJIAXKHEHUE MOYBBI, IMOJIOKUTEIBHO BIUAS HA
MHTEHCUBHOCTh (DOTOCUMHTE3a, aKTUBU3UPYET HAKOIUIEHWE OPraHUYECKHX BEILECTB.
CaMble HM3KHE TIOKa3aTe€ld WHTEHCHUBHOCTH (POTOCHHTE3a Yy BCEX COpPTOB
HaOmoaanuck B Bapuante ¢ 30%-HbIM yBIQXKHEHHEM IOYBBI.

OtmedeHa TecHas CBA3b MHTEHCHUBHOCTH JbIXaHUS COPTOB XJIOMYATHUKA CO
CTENEHBIO BJIAXKHOCTU MO4YBBL. B (ase nBereHHss MHTEHCUBHOCTH IbIXaHUs Oblia
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caMoi BBICOKOUW mpu onTUMalibHOM (70%) yBIIQ)XHEHUM IIOYBHI [0 CPABHEHUIO C
octaibHBIMU (azamu pa3Butus (puc. 5). C HactymieHueM (a3bl TUIOJOHOIICHUS
OTMEYAJIOCh HE3HAYUTEIbHOE CHM)KEHHUE MHTEHCUBHOCTH JbIXaHUS Y BCEX COPTOB.
OTa 3aKOHOMEPHOCTh MPOCIEKHUBANIACh BO BceX (ha3ax pa3BUTHA M B BapHaHTE C
30%-HpIM yBIa)KHEHHUEM TIOYBHI.

Benuuuna »sTtoro mnokazatenss B (¢aze IBETEHHs OblIa camMoil BBICOKOW B
YCIOBHUSIX TIOYBEHHOM 3aCyXd IO CpPaBHEHUIO C YCIOBHUSIMH ONTHUMAlIbHOTO
YBIQKHEHHUS.

30 q

25

20+

15 1

10 -

Byxapa-6 Arxnapbna-6 byxapa-8 C-6524 byxapa-102

Puc. 5. UHTEHCHBHOCTD IBIXaHUS COPTOB XJIOMYATHUKA,
mMrCO,/am° 4 Ha CBIPYI0 Maccy (BJaaxKHOCTH MoYBbI 30%0)
S %:3,8; HCP05:1,2

X

Bonubiii nedunuT B MoyBe HETAaTHMBHO BIWSJI Ha JIbIXaHHWE BO Bcex (azax
Pa3BUTHUS U3YUYCHHBIX COPTOB XJOoMYaTHUKA. IHTEHCUBHOCTH JbIXaHHS ObLTa caMOM
BBICOKOH B (ha3e BETEHHUS MO0 CPaBHEHMIO ¢ hazaMu OyTOHU3AIUHU U TUIOJOHOIICHHUS.
VY pacreHuil BceX COPTOB OTMEUEHO CHUKEHHE BEJIIMYMHBI 3TOTO IMOKa3aTess MpH
ontuManbHOl 70%-HON BIAXHOCTH MO CpaBHEHHIO C 30%-HBIM yBIAXXHEHHEM
MIOYBBI.

Jlaxe B 3THUX SKCTpeMalbHBIX YCIOBUAX y copToB byxapa-6, byxapa-102 u
byxapa-8 cunbHBIX wW3MEHEHWW He HaOIIIanoCh, YTO B O4YEpPEIHOM pa3
CBHJIETEJIbCTBYET O BHICOKOI CTENEHHU aJIallTalliu 3TUX COPTOB K 3aCyXe.

B nsToit rnaBe quccepraunn « BausiHus 3acyxXu Ha MPOAYKTHBHOCTH COPTOB
XJIOMYATHUKA» TIPUBEJICHBI PE3YyJIbTaThl UCCIIEAOBAHUMN MO POCTY PACTEHUN COPTOB
XJIOMMYATHUKA, YBETUYEHUIO TUIOIIA U JTUCTHhEB, 00PA30BaHUIO TIOJJOOPTaHOB, YUCTOMN
MPOAYKTUBHOCTH (POTOCHHTE3a, a TakKe MPOAYKTUBHOCTH M €€ Ka4eCTBEHHBIX
IIOKa3aTeseu.

YpoBeHb YUCTON (DOTOCHHTETHUECKON MPOIYKTUBHOCTH JUCTHEB HE3aBUCHUMO
OT CXEMBbI TOJIMBA MOYBHI MOBBIIAJICSAL OT (a3bl OYTOHU3AIMHU A0 IJIO0JIOHOIICHUS
(puc. 6). Y Bcex cOpTOB XJIOMYATHUKA 3HAUYECHUSI ITOTO MOKa3aTessl ObUTH BHICOKUMHU
npu cxeme nonma 1-3-1.
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YMeHbIIICHHE KOJTMYeCTBa MOJINBA, T.€. YBEIUYCHHUE CTEIICHU 3aCyXH, IPUBEIIO K
CHIDKCHUIO YUCTOW TPOIYKTHBHOCTH (POTOCUHTE3a, M CaMble HH3KHE IOKa3aTeln
HAOJTFIOTANTMCh TIpU cxeme moiuBa 1-1-1.
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byxapat Axpapbat byxapad C6524 by=xapa-102
|I oyToHUzauuAa B upeTeHue ONNOAOHOWEHHWE |

Puc. 6. Uncras ¢porocuHTeTHUECKAS MPOXYKTUBHOCTD, F/MZ'CyTKa
S %=12,6 cxema nomusa 1-1-1 HCPys=1,4

X
Y 3acyxoyctoiiuuBbiX copToB byxapa-6 u byxapa-102 »sToT mMmoka3aTenb
CHWXXAJICSI MEJUICHHEE IO CPABHEHUIO C JIPYrUMHU copTamu. Takue ocoOeHHOCTH
COPTOB, BO3MOXHO, OOYCJIOBIIMBAIOTCSI HMX OWOJOTHYECKUMH, B TOM YHCIIE
(U3HOTOTUYECKUMH CBOMCTBAMU.
[lonydeHHble NaHHBIE MO HM3YYEHUIO YPOXKAWHOCTU COPTOB XJIOMYATHHKA B
BETETAllMOHHBIX OMBITaX MPUBEACHBI HA pUC. /.

900 5547 g1 45 84 75
a0 - F 87
0 A
B0
S04
A0+
304
20 1
10

r/pacr.

NANSNRN

byxapat  Axknapbaf byxapa-8 CH524 byxapa-102

||:|Bna}|{Hu[:Tb noyvebl, f0% W BNaKHOCTL NOYBLI, 30%

Puc. 7. YpoxkailHOCTh COPTOB XJIOMMYATHUKA,
Ha 1 pacTrenue/r
S %=0,98; HCPy5=1,56
X
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CornacHO 3TUM pe3ylbTaTaM, YpOKaWHOCTb BCEX M3YUYEHHBIX COPTOB
XJIOMYATHUKA MPSIMO 3aBHCENIA OT CTENEHU BJIAXKHOCTH IMOYBBI.

B BapuanTe ¢ ontumanbHON 70%-HOW CTENEHBIO YBIAXKHEHMS MOYBBI ypOXKaii
OJTHOTO pacTeHus cocTaBui y copta byxapa-6 — 88,47, Axnapss-6 — 70,87, byxapa-8
— 81,45, C-6524 — 74,52 u byxapa-102 — 84,75 rpamma. B ycnoBusx orpaHuueHHOM
(30%) BIa)XHOCTU MOYBBI BEJIMYHMHA YPOXKasi U3YUEHHBIX COPTOB XJIOMUYAaTHUKA ObLIa
MeHbIIe B 2-3 pa3a MO OTHOIICHHWIO K ONTHUMAJIbHOW CTENeHW yBIaXkHEHHus. Takoe
CHIDKEHME Ha0JII0an0ch 0C00eHHO y copToB C-6524 u Axnapns-6.

BnusHue cremneHn BopooOecredeHus Ha YPOXKAHHOCTh COPTOB XJIOMYaTHHKA
U3y4Y€HO U B IOJIEBBIX OIBITAX. YPOXKAMHOCTh M3YYEHHBIX COPTOB XJIOYATHUKA
pa3nuyanach B 3aBUCUMOCTH OT CTEIICHU BJIAYKHOCTH MOYBHI (puc. 8).

45 1
401
351
301
251
201
15-
10-

u/ra

NANANANENENEN

byxapa®t Akpapbab byzapa 8 C6524 byzapa-102

| pcxera nonuea1-3-1 mcxeda nonwea 1-2-1 Ocxewa nonuea1-1-1

Puc. 8. Ypo:kaiiHOCTh COPTOB XJIOMYATHUKA, 1I/TAQ
S %=1,59; HCPy5=0,87, cxema nmonusa 1-3-1
X

S_ % =3,02; HCPy;=1,66, cxema rmonusa 1-2-1
X

S % =1,84; HCPy5=0,86, cxema monusa 1-1-1
X

Kak nmoka3aHo Ha pUCYHKE, ypPOXKaWHOCTb CHHXKAETCS y COPTOB AKIaphsi-6 H
C-6524 mipu cxeme monuBa 1-2-1. [1o cpaBHeHHIO co cxemoit monuBa 1-3-1 y coptoB
Bbyxapa-6, byxapa-102 u byxapa-8 ypoxaii yBennuuBaetcs npu cxeme mnonusa 1-2-1,
B Bapuante co cxemoil nosmBa 1-1-1 ypokaiiHOCTh CHMIKajgach y BCEX COPTOB
XJIOITYaTHUKA, OCOOCHHO pPE3Ko y copToB Akmapesi-6 u C-6524. Jlaxxke B Takux
YCIOBHSIX YyBJIaKHEHHsI MOYBbl copra byxapa-6 m Bbyxapa-102 ornmuanuce Oonee
BBICOKOU YPOKaliHOCTBIO 110 CPABHEHUIO C APYTUMU U3YYEHHBIMU COPTAMH.

N3BecTHO, YTO ISl MOJY4YEHHUsI BBICOKOKAYECTBEHHOI'O YypoKas XJIOMYaTHUKA
HEOOXOMMO B IOJIHON Mepe YJOBJIETBOPUThH MOTPEOHOCTH PACTEHUH B MUTATENIBHBIX
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BEIllECTBAX M BOJIe. B ombITax OTMEUEHAa TECHas CBA3b MEXKIYy KauyeCTBEHHBIMHU
MOKA3aTeISIMUA YPOKasi N3YUYEHHBIX COPTOB U CTEMEHBIO BIAr000eCIIeYeHHOCTH.

OnHuM M3 OCHOBHBIX IIOKa3aTelie ypokasi COPTOB XJIOMYATHUKA SIBISIETCA
BbIXOJlT BOJIOKHA. [loka3aHa B3aMMOCBSA3b KOJIMYECTBA BOJOKHA OT CTEMEHU
BJIQXXHOCTU TOYBBI. B ycnoBusx ontumanbHOro (70%) yBila)KHEHHUsS! TIOUBBI Y BCEX
M3YUYCHHBIX COPTOB XJIOMYATHUKA HAOIIOAJICS BHICOKUM BBIXOJT BOJIOKHA. CHUYKEHUE
BJIQXHOCTH mNouBbl 10 30% yMEHBIIWJIO BBIXOJ BOJOKHA Yy BCEX COpPTOB
XJIOIMYAaTHUKA. B yCIOBUAX OrpaHUYEHHOTO YBIKHEHUS TTOYBBI PA3JIMUUSI B BBIXOJIE
BOJIOKHAa MEXJy COpTaMH  XJIOMMYaTHUKAa OOYCJIOBJICHBI  OMOJIOTMYECKUMHU
0COOEHHOCTSIMU PACTEHH.

N3yyanock BIMSHHME BJIAKHOCTH TIOYBBI Ha JJIMHY BOJIOKHa COPTOB
XJIOMYaTHUKA. B yClIoBUSX ONTUMANbHOTO YBIQKHEHUS ATOT IOKa3aTeslb ObLI
BBICOKHM Yy BCEX M3YUYEHHBIX COPTOB XJon4arHuka. B ycnoBusix 30%-Hoil BIaXHOCTH
MOYBHI JITMHA BOJIOKHA BCEX COPTOB XJIOMMYATHHUKA CHUXajack. [Ipu 3TOM BBISBIEHBI
COpTOBBIE 0COOCHHOCTH pacTeHui. CTENeHb BIAKHOCTH MOYBBI MO-Pa3HOMY BIIUASET
u Ha maccy 1000 cemsan. B Bapuante ¢ orpanndeHHoil (30%) BIaKHOCTBHIO MOYBBI
Macca 1000 cemsH ObLIa CyIIECTBEHHO HUXKE, YEM B BapuaHTe ¢ ontuMaibHOU (70%)
YBIIQXKHEHHOCTBIO MTOYBHI.

Pe3ynbTaThl BEreTallMOHHBIX U TOJIEBBIX OMBITOB MOKA3ajd, YTO KAYECTBEHHBIC
XapaKTepUCTUKHU Ypoxkasi (BbIXOJ U AjruHa BojokHa, Macca 1000 cemsH) Hepa3phIBHO
CBSI3aHBI CO CTEINCHBIO BIAKHOCTH MOYBBI. B yCIOBUSAX MOYBEHHON 3aCyXH BEJTUYHUHBI
BCEX U3YUYEHHBIX KAUECTBEHHBIX MOKa3aTenel cHuxkarTcsa. CHUKEHUE KaueCTBEHHBIX
MoKasareyiedl pa3andalioch TaKXKe MEXIAYy COpTaMHU, 4TO, BEPOATHO, OOYCIOBIEHO,
OMOJIOTHICCKUMHU OCOOCHHOCTSIMU COPTOB.

CoriacHo TOJIyYEHHBIM pe3yJibTaTaM, B YCIIOBHUSIX OTPAaHUYEHHOM BIIAXKHOCTH
nouBel copta byxapa-6, byxapa-102 wu byxapa-8§ orauyanuce BBICOKHMMU
MIOKA3aTeJISIMH 110 CPABHEHUIO ¢ copTamu AKnapbsi-6 u C-6524.

B mecroit rnaBe nuccepraunu «lloBbllieHHe 3aCyXOyCTOMYMBOCTH COPTOB
XJIOMYATHUKA» MIPUBEJICHBI CBEJICHUS 110 MOBBIIICHUIO 3aCYyX0YCTOMUYUBOCTH COPTOB
XJIOMMYATHUKA, TPUMEHEHHUIO YKOJIOTHYECKH YUCTOTO METOJa AJIECKTPOCTUMYJIALNU U
BIIMSIHUIO €T0 Ha MPOYKTUBHOCTh U KQUECTBO YpOXKasl.

BrustHue 37eKTpOCTUMYJISIIMU XJIOMYaTHUKA MBI U3ydaiu Ha (hOHE pa3TMIHOU
BOJI0O0ECIICUCHHOCTH. B0 BCex BereTallMOHHBIX OMBITaX BJIAXKHOCTh IMOYBBI
coctaisia 70% u 30% ot IIBII. IloneBble ONbITHI TPOBOAWIIN MPU CXEMAX MOJIMBA
1-3-1, 1-2-1, 1-1-1.

BrlisiBieHbI M3MEHEHUsI B COJIEpKaHUU OOIIel BOJBI B JIUCTHSIX XJIOMYATHUKA
noJ JIEMCTBUEM BJIAXKHOCTH TMOYBBI M AieKTpocTuMyisiuuu. [lpu cHmxeHuun
BJIQYKHOCTH TIOYBBI MIPOCIICKUBACTCS YMEHBIIICHUE COJIEpKaHUs BOJbI B JIUCThIX. B
yCJIOBUSIX BOAHOTrO aeduiura B mouse (cxema mosmBa 1-1-1) mo cpaBHEHUIO C
BapUaHTaMU C ONTUMAJIbHOM CTENEHbIO YBIAKHEHUS MOYBHI (cxema nonuBa 1-3-1) B
daze uBeTeHus coaepxanue Boabl 06110 Ha 4,05%, miogonomenus Ha 4,5% u B asze
co3peBaHus Ha 5,25% MeEHbIIIE.

B BapmanTax co cpemHell yBIaKHEHHOCTHIO TOuUBHI (1-2-1) comepxaHue BOJIBI
TOXe OBLI0 MeHbIe — B (pa3e nBereHus Ha 1,7%, miogonomenus Ha 3,1% u B dase
co3peBanusi Ha 3,1%. B omblTax 3TH moka3arenu ObUIM ONpEAENEHbl B CaMbIH
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KPUTUYECKUU dTall MOTPEOHOCTH XJIOMYATHHUKA B BoJie — B (hase 1iBereHus. [lokazano,
9TO OOIMK BOAHBIA JEMUIIUT B JUCTHAX PACTEHUU, BBIPANIEHHBIX B YCIOBHSIX
3aCyxH, 1O CPaBHEHUIO C ONTHUMAJIbHBIM YBJIAKHEHHEM HECKOJIBKO OOJbIle, T.C.
BOJHBIA AE(PULUT paCTEHUM, BBIPALLIEHHBIX B YCIOBHUSAX IMOYBEHHOM 3acyxH, Ha 3,0%
0oJIbllle, YEM B YCIOBUAX ONTUMAIIBHOTO YBIAKHEHUSI.

CoryiacHO TOJYYEHHBIM JAHHBIM, BOJOYIEPKUBAIOIIAs CIIOCOOHOCTH JIMCTHEB
pasnyaeTcs Mo BapuaHTaM OMbITa U CXeMaM MnojuBa. OnTumanabHas (cxeMa IMoJIuBa
1-3-1), OTHOCHUTENBPHO CHUKEHHAs BJIAKHOCTh MOYBHI (cxema mojuBa 1-2-1) u eé
nepuuur  (1-1-1) sBAsSOTCA  NPUYMHON  yBEIMYEHUS]  BOAOYACP’KUBAIONICH
CIIOCOOHOCTH JIUCTHEB pacTeHuil. PacTeHus: KOHTPOJIBHOTO BapUaHTa PacXoJOBaJId B
3,7% MeHbliIe BOABI IO CPABHEHHIO C BBIPAIIEHHBIMU B YCIIOBUSX HEAOCTATKA BOJIBI.

Pe3ynbTaThl MOJNEBBIX OIBITOB CBHUAETEIBCTBYIOT, 4YTO 3JEKTPooOpaboTKa
SABJISIETCS OAHUM W3 CWIBHBIX (DaKTOPOB B Pa3BUTUH IUIOIMIAN JINCTOBOM
IOBEPXHOCTU PACTEHHM. B ONBITHOM BapuaHTE C 3JIEKTPOCTUMYJISILIUEN IUIOIAAN
TUCTheB ObuH OonbIIe B (pa3e nBeteHus Ha 25,7%, B (haze Oyronusamuu Ha 16,4% u
B (haze co3peBanus Ha 11,8% 1O CpaBHEHUIO C KOHTPOJIEM.

[Tnomany TUCTHEB Y PACTCHUM, BRIPANICHHBIX B YCJIOBHUSIX BOJHOTO neduimTa
OTHOCHUTEJILHO KOHTPOJIBLHOI'O BapuaHTa ObUIK OoJbiie B (aze npeTeHus Ha 43,9%, B
daze miogonomenus Ha 28,1% u B ¢asze co3peBanus Ha 21,6%. DT naHHBIC
CBHUJIETEIILCTBYIOT O BHICOKOM MOTEHITUAJIE DIEKTPOCTUMYJISIIUUA B YCIIOBUSIX BOJHOTO
neduiuTa B MoYBe.

B To Bpems Kak BOJHBIN AePUIIMT MOYBHI OTPHUIATENHHO CKAa3bIBACTCS Ha
YUCTOU MPOAYKTUBHOCTH (POTOCHHTE3a PACTEHUN XJIOMYATHUKA, JIEKTPOCTUMY JISIIHS
OKa3bIBACT MOJIOKUTENIBHOE JiciicTBHE (Ta0I. 4).

Taoauma 4
Biausinue 3J1eKTPOCTUMYJISINUU HA YUCTYIO NPOAYKTHBHOCTh
(¢oTOoCHHTE3a XJIOMYATHUKA, I/M*-CyTKa

Cxema IBeTenue ILlionoHoIIEHHE
Wa Bapuant nmosmBa | r/mMcyT % r/M>-CyT %
1-3-1 ]10,05+0,31| 100,0 |11,27/+0,45| 100,0
1 Kontpons 1-2-1 8,21+0,24 81,7 9,03+0,38 80,1

1-1-1 6,44+0,53 64,0 7,50+0,67 66,5
1-3-1 |12,10+0,37| 120,4 |13,71+0,76| 121,7

2 | Ombit 1-2-1 [10,92+0,62| 108,6 [12,16+0,42] 107,9
1-1-1 |9,91+043| 98,7 [11,02+0,31] 97,8

S % 3,00 4,64

HCPys 0,52 0,90

Kak BugHO u3 naHHBIX TabOn. 4, yucras TPOAYKTUBHOCTH (DOTOCHMHTE3a B
BapUaHTE C BOJHBIM JIE(PUIIMTOM OTHOCUTEILHO PACTCHHI KOHTPOJIBHOTO BapraHTa B
daze uBerenusi Obuta Hke Ha 36,0% u B (dasze miogoHomenus Ha 33,5%.
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AHaNOrMyHble pe3yJbTaThl IOJyYeHbl M B BapuUaHTaX CO CPEJHEH CTENEHbIO
BOJI00O€ECIICUEHUSI.

B onbITHBIX BapuaHTax C 3JIEKTPOCTUMYJISILMEH HaOII0AaIoch YBEIHMUEHHUE
ypoxkasi. Tak, BeIuurHa yposkasi B ycloBUsiX ¢ ontuManbHou (70%) u orpaHuyeHHON
(30%) yBIaXHEHHOCTbIO TMOYBBI Obula BbICOKOW. CteneHp 3AdPexkTHBHOCTU
AIEKTPOCTUMYJISIIIMK ObLIa BBILIE B YCIOBHUSIX ONTUMATBHON BIAKHOCTH.

[To cpaBHEHUIO C KOHTPOJBHBIM BapUaHTOM YpOXKail OJTHOTO paCTCHHS BapuaHTa
C ONTUMAJIbHOM CTENeHbI0 yBIaXHEHUs Obul Oosbiie Ha 7,9 1. B ycnoBusx
OTPaHUYEHHOW BJIAYKHOCTHU TMOYBBI MPUPOCT ypOXKast COCTABIUT 4,6 T U BEC ypoxKas
obul Oonbiie Ha 7,8% Onaromapst snekTpocTUMyJisiuuu. [lonydeHHblE pe3ysbTaThl
[OKa3bIBalOT, YTO AJIEKTPOCTUMYJISILIMS IOBBIIIAET YCTOMYMBOCTh XJIOMYaTHHKA K
3acyxe.

BbIBO/IbI

Ha ocHOBe npoBeIEHHBIX UCCIEAOBAHUMN MO TOKTOPCKOW TUCCEPTALUU HA TEMY
«DU3NONOTHYECKHEe OCOOCHHOCTH YCTOMYMBOCTH COPTOB XJIOMYAaTHUKA K 3aCyXe»
IPEICTaBICHBI CIEAYIOIINE BHIBOIBI.

1. BrisiBIieHBI 3aKOHOMEPHOCTH 3aIIMUTHON aJanTallly XJIOMYaTHUKA K 3acyXe Ha
KJIETOYHOM, TKAHEBOM W OHTOTEHETHMYECKOM YypOBHE, HAyYHO OOOCHOBaHBI
dusnonornyeckue, OMOXUMHUYECKHE, TaOUTyalibHblE (OPMBI 3aCYyXOYyCTOMYHMBOCTU
COPTOB B 3aBHUCHUMOCTH OT CTETICHH BJIKHOCTH TIOYBBI M HA OCHOBE 3TOTO CO3/aHa
MO/IEJIb 3aCYXO0YCTOMYMBBIX COPTOB XJIOMTYATHHUKA.

2. Ha ocHOBe MexaHM3MOB aJanTalliy K 3aCyXe — YMEHbIIEHUE pacxoja BOJIbI,
HAKOIUJICHUE HU3KOMOJIEKYJISIPHBIX OCMOMNPOTEKTOPOB, M3MEHEHUsSI OOMEHA BEIIECTB,
MOBBINMICHUS d(PPEKTUBHOCTH UCIIOIH30BAHUS BOJBI — pa3paboTaHa CpaBHHUTEIbHAS
XapaKTepUCTHKA COPTOB MO (PU3UOJIOr0O—OMOXUMHUUECKON aJanTaluu K 3acyXe.

3. BrIsicHeHa 3aBUCHUMOCTb PEAKIIMH COPTOB XJIOMYAaTHUKA K MOYBEHHOM 3acyxe
OT HMX COPTOBBIX OCOOEHHOCTEH M BIHUSHHE YpPOBHEH BOAOOOECIIEYEHHOCTH Ha
(¢u3HoI0rnyecKne U OMOXUMHUYECKHE MPOLECCHI, & TAK)KE HA ypOXKaAl U ero Ka4ecTBO.

4.B yclOBHAX ONTUMAJIbHOTO YBIQXKHEHHS TIOYBHl y M3YyYEHHBIX COPTOB
XJIOMYAaTHUKAa OTMEYEHbl OoJee HHU3KHE TMOKa3aTeld MJHEBHOTO M OCTATOYHOTO
neduMTa BOJBI, BOJHOTO TOTEHIMANA JIHCTHEB, OCMOTHYECKOTO JIaBJICHHUSI
KJIETOYHOTO COKa, BS3KOCTH MPOTOIUIa3Mbl U CTENEHH OOE3BOKMBAHHS KJICTOK U
YCTOMUYMBOCTH K Kape M0 CPAaBHEHUIO C PACTEHUSIMU B YCIOBHIX MOYBEHHOM 3aCyXH.

5. [louBeHHasi 3acyxa TOBBIIIAET COJACpP>KAHUE CBSI3aHHOM BOJbI, BOJHBIM
Ne(UIUT B JIMCTHAX, CTENEHb BA3KOCTH MPOTOIUIA3Mbl M YCTOHYMBOCTH JIUCTHEB K
00e3BokMBaHUIO U kape. OOHapyX eHO, 4TO BCE€ IOKa3aTelld, XapaKTepHU3YoIlue
bU3HOIOr0-OMOXMMUYECKHE aCHEeKThl YCTOWYMBOCTH K 3acyxe, OBLIM CaMbIMH
BBICOKMMH Y 3aCyXOyCTOWYUBBIX COPTOB XJIOMYATHHUKA.

6. Jlnsa omnpeneneHuss CTENEHW YCTOWYMBOCTH XJIOMYATHUKA OTHOCUTEIHHO
BoAHOTO JedunuTa pa3paboTaH U TPEIJIONKEH IKCIPECC-METONl OIpEACIICHUS
OCTaTOYHOr0 BOAHOrO Jaedunutra M IuHPY3UOHHOTO COMPOTUBICHUS JIUCTHEB,
KOJIMYECTBA CBSI3aHHOM BOJIbI U CBSA3aHHOTO XJIOpOoQHILIa.
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7. JIOCTUTHYTO TIOBBIIICHUE 3aCYyXOYCTOWYMBOCTH, YpOXKas W €ro KauecTBa Ha
OCHOBE NMPUMEHEHHUS JKOJOTHYECKH YHUCTOTO METO/A IICKTPOCTUMYJISIIUU B TOIBI
BOJHOTO JIe(hUInTa, MOYBEHHOW U aTMOC(HEPHOI 3aCyXH.

8. lns monmydeHuss BBICOKMX M KAaYECTBEHHBIX YPOXKAEB B XJIOMKOBOIYECKHUX
XO03sICTBAaxX 3aCyNUIMBBIX PETMOHOB PEKOMEHIYIOTCS K IMOCEBY 3aCyXOyCTOWYHBBIC
BBICOKOYpOJKaiiHbIe copTa xjonmuaTHuka byxapa-6, byxapa-102, byxapa-8.

9. Bricokuii 1 KaueCTBEHHBIN yposkail copToB byxapa-6, byxapa-102 u byxapa-
8 Habmoganica npu cxeme noiauBa 1-2-1, y coproB C-6524 u Axnapesi-6 — 1-3-1.
YpoxkaltHOCTh COPTOB XJIOMYATHUKA cocTaBuiia y copta byxapa-6 — 38,4-40,7 u/ra,
byxapa-102 — 37,5-38,5 n/ra, byxapa-8 — 35,3-36,4 1/ra, ka4ecTBO UX BOJIOKHA
MOJIHOCTBIO OTBEYAET TPeOOBAaHUSM MUPOBOTO CTaHAAPTA.
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INTRODUCTION (abstract of doctoral dissertation)

The urgency and relevance of the theme of the dissertation. Global changes
in the climate of the world leading to the rise of temperature in biosphere and dry
winds in summer months because of sharp decrease of relative humidity cause
atmospheric and soil drought. In modern conditions of acute water deficit, it is
extremely important to introduce water-saving agriculture technologies, including
growing cotton varieties resistant to drought and with high coefficient of effective
water usage.

A negative effect of such adverse environmental factors as atmospheric and soil
droughts takes place in the most critical period, when cotton requires water in the
flowering phase. It is in this period that water deficit in the soil and high air
temperature produce a negative effect on the physiological and biochemical processes
in cotton, resulting in the decline of cotton harvest yields and its quality. Zoning
cotton varieties resistant to these adverse environmental factors and adapted to
specific soil and climatic conditions is of high practical importance.

Provision of cotton with sufficient mineral fertilizers, timely application of
agricultural and technical measures and crop rotation to a certain degree reduce the
negative effect of drought. Besides, application of electrostimulation also increases
the resistance of cotton varieties to negative influence of unfavourable factors.

Actuality of this problem is that soil-climatic conditions of cotton-growing
regions of the Republic sharply differ. Potential possibilities of cotton varieties
manifest themselves differently in connection with the level of agrotechnical methods
of cultivated zones. A study of drought-resistant and protective-adaptive peculiarities
of medium-fibre cotton in soil-climatic conditions in the mid-part and lower reaches
of the Zarafshan Valley remains an actual problem.

The research of this dissertation in a certain degree serves to the solution of tasks
stipulated in the decree PD-1288 of 23 February 2010 “About placement of cotton
varieties and forecasting the volume of cotton-wool production in 2010” and the
decree PD-1958 on 19 April 2013 “On measures of rational use of water resources
and improvement of the ameliorative state of irrigated lands in the years 2013-2017”
of the President of the Republic of Uzbekistan, and also in other legal documents
adopted in this area.

Relevance of the research to the priority areas of science and technology
development of the republic. The dissertation work was done in accordance with the
following priority tendencies of science and technology development in the republic,
especially V. “Agriculture, biotechnology, ecology and environmental protection”.

Review of international researches on the topic of the dissertation. The
scientific research works directed to working out technologies of cotton growing,
creation of high yield varieties resistant to unfavourable environmental factors,
elusidation of their biologic peculiarities take place in leading scientific centres and
higher educational establishments of the world, including, Department of Agriculture
(USDA), State University of New Mexico (USA), Cotton Scientific-Research
Institute (China), Institute of Plant Genetics and Agronomy (Pakistan), Agricultural
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University (India), Scientific-Research Institute of Australia Cotton Growing
(Australia), Institute of Plant Physiology (Russia).

As a result of the researches carried out in the world on the problem of plant
adaptation to unfavourable environmental conditions, a number of scientific results
were obtained, including: manifestation of drought resistance in genotypical and
phenotypical peculiarities were determined (State University of New Mexico, USA);
physiologic changes under the influence of various stresses and the degree of
adaptation were scientifically substantiated (Cotton Scientific-Research Institute,
China); degrees of manifestation of drought resistant signs in hybrids and their
appropriateness were worked out (Institute of Plant Genetics and Agronomy,
Pakistan); connection of water exchange and photosynthesis productivity with
biochemical processes under drought action were revealed (Agricultural University,
India); a number of biochemical and physiologic ways of increasing the drought-
resistance and adaptation were elaborated (Institute of Plant Physiology, Russia).

Researches are being carried out in several prior directions in the world on the
selection of drought resistant varieties of cotton with high quantity and quality yield,
including: creating new varieties of cotton resistant to unfavourable ecologic
environmental factors with economically valuable signs; increasing the adaptive
potential of cotton; working out scientifically motivated recommendations on
cultivation in various soil-climatic regions, where deficit of water is observed;
definition of draught- and salt-tolerant genotypes on the base of selection and
molecular methods; creation of methods of the plants’ tolerance using biologically
active substances and microelements.

The degree of study of the problem. Genetic bases of plant drought-resistance
and water provision were studied by such foreigh scientists as P.J.Kramer, J.S.Boyer,
J.F.Zhang, M.Igbal, M.A.Khan', and in CIS countries separate physiologic indices in
drought, intensity of photosynthesis and respiration, and connection with the activity
of ferments are observed in scientific works of V.N.Jolkevich, 1.G.Shmatko and
|.V.Kosakovskaya®.

In the research, studies carried out in our country on water regime and influence
of the degree of water availability, irrigation methods, mineral fertilizers,
agrotechnical practices on cotton productivity (G.A.Bezborodov, A.E.Avliyakulov),
genetic and physiological indicators of drought resistance varieties and hybrids of
cotton (S.M.Nabiyev, H.H.Matniyazova), the biochemical features of some
physiological aspects of the impact of drought on growth, development and
productivity of cotton (H.S.Samiev, J.H.Khodjaev, R.M.Usmanov) were scientifically
motivated.

! Kramer P.J., Boyer J.S. Water relations of plants and soils. — New York: Academic, 1995. — 495 p.; Zhang H., Xue Y.,
Wang Z., Yang J., Zhang J. Morphological and Physiological Traits of Roots and Their Relationships with Shoot
Growth in “Super” Rice // Field Crops Res. 2009. V.113. — P.31-40.; Igbal M., Khan M.A., Naeem M., Aziz M., Afzal
J., Latif M. Inducing drought tolerance in upland cotton (Gossypium hirsutum L.) accomplishments and future prospects
/I World Appl. Sci. J. 2013. V.21(7). — P.1062-1069.

2 ¥onkesnu B.H., T'yce H.A., Karis A.B. Bozuslii o6Men pactenmii. — M.: Hayka, 1989. — 256 c.; IlImateko W.T.,
I'puroprok U.A., lIsenosa O.E. YcToHYMBOCTh pacTeHHI K BOAHOMY M TeMIlepaTypHOMy ctpeccam. — Kues: Haykosa
nymka, 1989. — 224 c.; KocakoBckas W.B. ®u3nonoro-6MoXuMHUeCKUe OCHOBHI aJlaliTaIllMN PACTEHUI Ha CTPECChl. —
Kues: Cransb, 2003. — 192 c.
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The physiological and biochemical characteristics of increase of cotton drought
resistance productivity, elusidation levels and forms of cell, tissue and ontogenetic
adaptation, and working out methods of increasing drought resistant varieties are
actual and have scientifically practical significance.

Connection of the theme of dissertation with the scientific-research works of
higher educational institution, where the dissertation is conducted in:

The dissertation research work has been carried out within the framework of the
projects No 3110 “The study of physiological mechanisms of effect of
electrictechnology on drought resistance and crop capacity of cotton (1998-2001)”,
No 15 “Physiological aspects of drought resistance and salt resistance in cotton
varieties (2012-2014)” and the scientific-research work plan of Bukhara State
University.

The aim of the research work is studying the basis of physiological and
biochemical peculiarities of water exchange of cotton varieties to reveal the degree
and forms of their protective-adaptive reactions in conditions of soil drought, and
elaboration of ways of increasing their drought resistance.

The tasks of the research work:

study of dynamics of seed germination, content of water forms in leaves,
intensity of transpiration, diffusive resistance of leaves, daily and residual water
deficit, water potential of leaves, level of leaf turgorescence, proline and
carbohydrate content in leaves under conditions of different levels of soil humidity;

study of content of chlorophylls and level of its relation with protein-lipid
compounds, intensity of photosynthesis and respiration, the amount of free amino
acids and phenolic compounds;

the effect of soil drought on growth, development and productivity of different
cotton varieties;

study of the action of electrostimulation on crop capacity and its quality with the
purpose of increasing the drought resistance and adoption in industry.

The objects of the research work are medium-fibre cotton varieties Bukhara-6,
Akdarya-6, Bukhara-8, C-6524 and Bukhara-102.

The subject of the research work is physiological-biochemical peculiarities of
drought resistance degree of cotton, selection of drought resistant varieties and
increasing their resistance by electrostimulation.

The methods of the research work. In the dissertation physiologic,
morphologic, biochemical, biometric, statistic, plasmolithic and gasometric methods
of research and method of comparative analysis were used.

Scientific novelty of the research work is as follows:

Regularities of protective adaptation of cotton to drought on cellular, tissue and
ontogenetical levels were revealed, and physiological, biochemical and habitual
forms of drought resistance of cotton varieties depending on the degree of soil
humidity were scientifically substantiated and, based on the above, a model of
drought resistant varieties of cotton was created.

Physiologo-biochemical comparative characteristics of cotton adaptation to
drought was developed on the basis of adaptive mechanisms — decrease of water
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consumption, accumulation of low molecular osmoprotectors, change of metabolism
and increase of water consumption efficiency.

Thanks to positive influence of electrostimulation on physiologo-biochemical
and water exchange processes, increasing water holding capacity and decreasing
daily and residual water deficit lead to drought resistance, yielding and its quality in
conditions of water deficit in soil, had been revealed.

Express-method of defining the residual water deficit in leaves and diffusive
resistance amount of bound water and bound chlorophyll in leaves and as the degree
of cotton resistance to soil drought was worked out.

Practical results of the work consist of the following:

For obtaining high and quality yield, it is recommended to sow drought resistant
and high vyield varieties of cotton Bukhara-6, Bukhara-8 and Bukhara-102 in the
lower and middle part of the Zarafshan Valley and also on cotton growing farms of
arid regions.

Express-method of definition of cotton resistance degree to soil drought was
worked out and suggested to implementation.

The effectiveness of applying electrostimulation for drought resistance, crop
capacity and crop quality increase of cotton varieties were found out and
implemented to the production.

The reliability of the results. The reliability of the research results are
confirmed by the application of the methods, conformity of theoretical data with
obtained experiment results, application of equivalent methods for biochemical
analysis and definition of physiologic processes in laboratory and vegetative
experiments, statistical processing of the obtained long term experimental data,
conformity of theoretical data with obtained experiment results, suggestions and
recommendations on implementation of the research results to the production.

Theoretical and practical significance of the study. Theoretical value of
obtained results consists of the following that defined differences in protective
response of studied cotton varieties at soil drought on cellular, tissue and
ontogenetical levels serving for working out of physiological and biochemical bases
of their adaptation in connection with the degree of soil humidity.

Practical importance of the work consists of substantiation of cultivation of
drought resistant varieties of cotton. It is scientifically motivated to sow the varieties
Bukhara-6, Bukhara-102 and Bukhara-8 in arid regions with high temperatures and
water deficit for obtaining high and quality yield which allows saving water for
irrigation.

Implementation of the research results. Express-method of definition of the
degree of cotton drought resistance to water deficite of soil and application of
electrostimulation in the conditions of Bukhara region in 2012-2015 were introduced
on the territory of 1,7 th.ha. (Act No 02/20-347 of 09.03.2016 of the Ministry of
Agriculture and Water Resources). There, an increase of productivity by 6.3 per cent
had been observed as a result of improving draught tolerance of varieties of cotton.

Approbation of the research results. The results of the dissertation study on
international and republican levels were reported and discussed on 19 scientific-
practical conferences: “The problems and prospects of biology, ecology and agrosoil
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science teaching” (Tashkent, 2001), “Achievements of biotechnology for the future
of mankind” (Samarkand, 2001), “Improvement of agrotechnologies of cotton and
winter wheat growing” (Tashkent, 2003), “Strengthening of integration of education,
science and production in agriculture of Uzbekistan” (Tashkent, 2003), “The
problems of development of cotton growing and grain farming” (Tashkent, 2004),
“Problems of agriculture development under conditions of the Aral Sea region”
(Nukus, 2005), “Evolutionary and selective aspects of early maturation and
adaptation of cotton and other agricultural crops” (Tashkent, 2005), “Scientific
achievements and prospects of agricultural development” (Samarkand, 2005),
“Biology — the science of 21% century” (Pushino, Russia, 2006), “Ecological
problems of agriculture” (Bukhara, 2006), “Scientific provision of national project of
agro-industrial complex development” (Tver, Russia, 2006), “Scientific and practical
basis of increase in soil productivity” (Tashkent, 2007), “The problems of botany,
bioecology, physiology and biochemistry of plants” (Tashkent, 2011), “Biodiversity
of flora in Uzbekistan and the problem of its rational use” (Samarkand, 2011),
“Development of biotechnologies in Uzbekistan and their prospects” (Andijan, 2012),
“Applied Sciences Europe: tendencies of contemporary development” (Stuttgart,
Germany, 2013), “Agroecological safety of agricultural production” (Tver, Russia,
2014), “Actual problems of physico-chemical biology are important problems of
biology” (Tashkent, 2015), “The achievements, problems and prospects of
agrobiology of agricultural crops” (Tashkent, 2015).

Publication of the research results. 58 works have been published in all on the
subject of the dissertation, of these, 10 are scientific articles, including 8 — in
republican and 2 — in foreign scientific journals, recommended by the Supreme
Attestation Commission of the Republic of Uzbekistan as scientific editions for
publishing basic scientific results of doctoral dissertations.

The structure and volume of the thesis. The dissertation consists of the
introduction, six chapters, conclusion, references and appendices. The size of the
research is 200 pages.
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THE MAIN CONTENT OF THE RESEARCH PAPER

In the introduction topicality and demand of the research work are motivated,
goals and tasks, objects and subject of the research are characterized, appropriateness
of the research to prior directions of science and technology development in the
republic are shown, scientific novelty and practical results of the investigation are
stated, scientific and practical significance of the obtained results are revealed,
adoption of the research results into practice, information on published works and
dissertation structure are given.

In the first chapter of the dissertation — “Influence of drought on growth,
development and physiologic peculiarities of plants” - research review on
problems of drought resistance and its negative impact on agricultural plants in
relation to water exchange are systematized and theoretically analysed.

Drought resistance of plants depends on the level of resistance of a plant cell to
a long-term water deficit. Differences in the water balance of plants with different
levels of resistance to drought in natural environment are shown. Plants growing in
similar natural conditions are resistant to droughts of different levels, i.e. changes in
the water balance directly depend on the level of plant adaptation.

For the regulation of growth intensity, the level of water provision together with
agrotechnical measures are examined. The optimal humidity activates physiological
processes in plants and creates conditions for the effective use of water.

The negative impact of water deficit on the plant growth was revealed The
drought has particularly strong impact on the growth processes. The response of
plants to negative factors depends on the stages of individual reaction and restitution,
I.e. recovery.

The drought retards both the growth of the entire plant and its forming organs,
which results in the decrease of biological and commercial harvest was formulated.
Water deficit in the soil decreases the rate of plant growth and produces a negative
effect on the crop quality.

It is proved that water deficit in the soil produces a significant effect at all
periods of plant development, the negative impact of drought is observed even after
the recovery of optimal level of soil humidity. According to many studies, the growth
of plants is more susceptible to drought than photosynthesis.

The analysis of scientific data shows that changes primarily take place in water
balance of plants under the effect of drought, this in turn causes a number of changes
in physiological and biochemical processes: the processes of growth and
development are retarded and the general crop capacity declines.

In the second chapter of the dissertation *“Soil-climatic conditions and
experimental place” objects and methods of studies were described.

Experiments were conducted in laboratory and experimental field of Bukhara
State University, as well as in the fields of farms in Karakul, Alat and Karaulbazar
districts. The soil in the experimental site is of meadow-alluvial type, the depth of
ground waters is 2-3 m. The level of water deficit and norms of irrigation were
identified based on the initial humidity of the soil, volumetric weight and moisture
capacity of the soil.
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Each experimental site was divided into three parts. There were four replications
of the experiment. The experiments were conducted according to the agrotechnology
used in farms. Fertilizers were applied during the ploughing, sowing and at different
periods of growth and development (3 times). The total volume of mineral fertilizers
reached: nitrogen, 250; phosphorus, 175; and potassium, 100 kg per ha. Phenological
monitoring of growth and development of plants, calculations and experiments were
conducted according to the methods used at Uzbek Research Institute of Cotton
Growing.

The measurement of all physiological indices and phenological monitoring was
conducted at the phase of budding, flowering and fruiting. For the study we took the
developed fourth leaf from the tip of the main stem of cotton plants.

Physiologo-biochemical processes of drought and indices of protective-adaptive
peculiarities of cotton varieties were defined by generally accepted methods in
physiology and biochemistry of plants.

With the purpose of increase of drought resistant varieties of cotton, methods of
electrostimulation of plants were used (Muhammadiev et al., 2005). To study the
effect of electric processing on the level of drought resistance, growth and
development of cotton varieties, we used the method of electrostimulation of plants in
vegetative and field experiments under conditions of drought. The electrostimulation
of plants was conducted at the phase of budding and flowering.The obtained results
of the studies were statistically processed with the definition of the least essential
difference (Dospekhov, 1985).

The third chapter of the dissertation “Adaptation indices of cotton to drought”
cites the results of research on studying the physiologic and biochemical indices at
different soil humidity of cotton variety Bukhara-6.

During our studies, the diffusive resistance of cotton leaves at different levels of
soil humidity at the phase of budding, flowering and fruiting (Table 1) was
investigated.

Table 1
Diffusive resistance of cotton leaves

Soil Budding Flowering Fruiting
Variant | humi- DR |RC| DR |RC| DR | RC

dity, %
Control 70 7,7+0,3 | 100,0 | 10,6+0,6 | 100,0 | 12,3+0,3 | 100,0
Experiment 50 9,8+0,2 |127,2|12,0+0,5|113,2| 14,8+0,3 | 120,3
Experiment 30 12,1+0,1 | 157,1 | 14,7+0,2 | 138,6 | 17,2+0,4 | 139,8

Note: DR-diffusive resistance, sec/sm.; RC- relative to control, %

The diffusive resistance of cotton leaves is closely related with the intensity of
transpiration and significantly influences the photosynthetic productivity of plants.
Under conditions of soil drought an increase in the diffusive resistance of leaves is
one of the protective-adaptive reactions of a plant to drought.
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The diffusive resistance of cotton leaves increased from the phase of budding to
the fruiting in all variants of experiments. With decrease of the degree of soil
humidity diffusive resistance of leaves increased. In the variant with 30% soil
humidity the diffusive resistance of leaves was higher in comparison with other
variants. At the phase of budding with 50% humidity of soil the diffusive resistance
of leaves was higher by 27.2% in comparison with the control, while with 30%
humidity, by 57.1%. At the phase of flowering these indices were 13.2% and 38.6%,
respectively, while at the phase of fruiting, 20.3% and 39.8%, respectively.

It was proved that the proline content in cotton leaves is closely connected with
the level of soil humidity and differ by phases of plant development (Fig. 1).

According to literature, atmospheric and soil droughts negatively impact on the
protein exchange in plants, the fraction content of proteins significantly changes as a
result. The amount of amino acids in leaves, in particular proline, increases in the
drought conditions. The increase in the amount of proline testified a protective
reaction of plants to a drought.
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Fig. 1. Proline content in cotton leaves

Under all conditions of soil humidity (70, 50, 30%) the amount of proline was
significantly higher at the phase of flowering. During the soil drought (30%) the
content of proline was significantly higher at all phases of plant development in
comparison with other variants of the experiment.

The increase in proline content was observed as the level of soil humidity
decreased. At the phase of cotton budding in the variant with 50% (limited) soil
humidity in respect to control, the proline content in leaves reached 153.2%; with
30% humidity (soil drought), 203.2%; at the phase of flowering these values
constituted 157.8% and 211.4%, respectively; at the phase of fruiting, 158.8% and
213.5%, respectively.
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Carbohydrate exchange is of great importance for the formation of plant
resistance to drought and high temperatures.

During the studies, the content of glucose, saccharose, maltose and starch at the
phase of cotton flowering was identified (Fig.2).

Under conditions of optimal soil humidity, the glucose content was significantly
lower in comparison with other variants. The content of glucose significantly grows
under the effect of drought. Thus, in the variant with 30% soil humidity the content of
glucose increased by 147.5% in comparison with the control.
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Fig. 2. The amount of carbohydrates in cotton leaves,
(as % to the dry weight)

A similar regularity is traced in respect to saccharose content. Under conditions
of soil drought the saccharose content in respect to control was 140.2%. Particularly,
under conditions of 30% soil humidity the maltose content was significantly higher in
comparison with the control — 284.6%. A decrease in the level of soil humidity leads
to the decrease of starch content.

Under conditions of optimal soil humidity, the starch content was significantly
higher when compared with other variants. In the variant with 50% soil humidity, the
starch content dropped by 68.3%, while at 30% soil humidity it constituted 49% in
comparison with the control.

If the sum of studied carbohydrates is compared, their increase by 127.3% in
comparison with the control is noted.

The fourth chapter of the dissertation “Influence of drought on some
physiologic and biochemical processes of cotton varieties” cites data on
physiological and biochemical peculiarities of protective-adaptive reactions of cotton
varieties at different soil humidity.

The overall water content, including metabolic water, in different cotton
varieties was higher in variants with 70% soil humidity, whereas the amount of
bound water was lower (Table 2).
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A reverse regularity is observed at 30% humidity. From the phase of budding to
fruiting of cotton varieties a decrease in general and metabolic water is observed
under both conditions of humidity, while the amount of bound water increases.

Significant differences in the content of bound water are observed under
conditions of limited (30%) humidity in comparison with optimal (70%) humidity.
The cotton varieties Bukhara-6 and Bukhara-102 are particularly noted for the
amount of bound water in comparison with other varieties.

Table 2
The content of bound water in cotton leaves, %
No Co_tto_n Budding Flowering Fruiting
varieties
Soil humidity 70%

1 Bukhara-6 33.4+0.37 35.6%0.29 37.4+0.37
2 Akdarya-6 25.8+0.25 27.0£0.25 28.9+0.23
3 Bukhara-8 29.4+0.18 30.7+0.20 32.4+0.32
4 C-6524 27.5+0.22 29.0+0.34 30.2+0.17
5 Bukhara-102 31.2+0.26 33.5+0.12 35.6+0.28

5 % 3.4 3.3 1.4

LSDgs 1.5 1.6 0.7

Soil humidity 30%

1 Bukhara-6 43.1+0.37 46.8+0.43 47.2+0.36
2 Akdarya-6 33.2+0.16 34.7+0.36 35.6+0.30
3 Bukhara-8 40.1+0.21 41.5+0.41 42.8+0.38
4 C-6524 37.0+0.17 38.9+0.52 39.7+0.21
5 Bukhara-102 42.0+0.40 43.4+0.51 44.7+0.24

S5 % 1.9 1.9 2.6

LSD ¢ 1.1 1.2 1.7

During vegetation experiments, the residual water deficit was studied
simultaneously with the daily deficit in the leaves of cotton varieties. The results of
the studies are given in Fig. 3.

According to obtained data, the residual water deficit depends on the level of
soil humidity and phases of cotton variety development. Under conditions of limited
soil humidity (30%) the value of the residual water deficit was high. Cotton varieties
differ by this value. Under conditions of soil drought the varieties Akdarya-6 and C-
6524 were characterized by the highest value of residual water deficit, while
Bukhara-6 and Bukhara-102, by the lowest value.

An increase in the concentration of cellular fluid in cotton is observed at the
decrease of soil humidity level (Fig. 4).

At the optimal level of soil humidity this value was low. Under both conditions
of soil humidity the concentration of the cellular fluid in the varieties Bukhara-6,
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Bukhara-8 and Bukhara-102 was higher than in other varieties. This could be a
peculiarity of the protective reaction of cotton to adverse environmental factors.
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Fig. 4. Osmotic pressure of cellular fluid in cotton
varieties, atm. (soil humidity 30%0)

Decrease in the level of soil humidity resulted in the increase of osmotic
pressure of cellular fluid. This trend was noted in all studied cotton varieties at all
phases of vegetation.
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The level of interconnection of chlorophyll quantity with its protein-lipid
compound was studied. The content of total and bound chlorophylls was high under
conditions of soil drought in the varieties Bukhara-6, Bukhara-102 and Bukhara-8
(Table 3).

Table 3
The content of bound chlorophylls in leaves
of cotton varieties, %
No Co_tto_n Budding Flowering Fruiting
varieties
Soil humidity 70%

1 Bukhara-6 35.4+0.35 37.5+0.37 34.4+0.46
2 Akdarya-6 27.0+0.37 28.7+0.40 28.2+0.38
3 Bukhara -8 32.4+0.42 35.1+0.41 31.8+0.50
4 C-6524 30.2+0.38 32.0+0.52 31.3+0.44
5 Bukhara-102 34.5+0.26 36.2+0.28 33.1+0.56

5 % 3.2 2.9 3.6

LSD g5 1.6 1.5 1.8

Soil humidity 30%

1 Bukhara-6 38.4+0.45 40.7+0.68 39.5+0.63
2 Akdarya-6 29.0+0.29 30.2+0.64 29.8+0.58
3 Bukhara-8 35.0+0.23 37.0+0.53 36.3+0.66
4 C-6524 32.1+0.33 33.4+0.66 32.5+0.48
5 Bukhara-102 37.2+0.34 38.8+0.71 38.0+0.74

S % 2.9 2.5 2.6

LSD o5 1.5 1.4 1.4

The dependence of these two indices on the development phase of the plants is
shown. An increase in content of chlorophylls and their bound form beginning from
budding to flowering is noted. At the phase of fruiting only an insignificant decrease
of this index is recorded. In all cotton varieties grown under conditions of 30% soil
humidity, the chlorophyll content decreases in comparison with 70% soil humidity, at
the same time the content of their bound form increases.

We studied the effect of soil humidity on the intensity of photosynthesis in
cotton leaves during field and vegetation experiments.

Soil drought negatively affects the photosynthesis intensity in the studied cotton
varieties. Positively influencing the photosynthesis intensity the optimal soil
humidification activates the accumulation of organic matter. The lowest indices of
photosynthesis intensity in all varieties were observed in the variant with 30% soil
humidity.
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During the vegetation experiments the highest indices of photosynthesis
intensity were revealed in the varieties Bukhara-6 and Bukhara-102, while the lowest
indices were recorded in the varieties C-6524 and Akdarya-6.

The respiration intensity in cotton is closely related with the level of soil
humidity. During the flowering phase the respiration intensity was highest at optimal
soil humidity (70%) in comparison with the other phases of development (Fig.5).
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Fig. 5. Respiration intensity in cotton varieties, to the green weight
mgCO,/dm?hr (soil humidity 30%)
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An insignificant decrease in the respiration intensity takes place in all varieties
when the phase of fruiting begins. This regularity is traced in the variant with 30%
soil humidity.

The value of this index at all phases of development was highest under
conditions of soil drought in comparison with the conditions of optimal humidity.

Water deficit in soil has negative influence on respiration in all phases of
development of studied cotton varieties. The respiration intensity was highest at the
phase of flowering in comparison with the phases of budding and fruiting. This value
decreased in all cotton varieties at optimal variant with 70% humidity in comparison
with plants in variants with 30% humidity.

Even in these extreme conditions no significant changes were recorded in the
varieties Bukhara-6, Bukhara-102 and Bukhara-8. This once again witnesses a high
level of adaptation of these varieties to drought.

The fifth chapter of the dissertation “The influence of drought on the
productivity of cotton variety” cites the results of the research on the growth of
cotton varieties, increase of leaves area, formation of fruit organ, pure productivity of
photosynthesis and its qualitative indices.
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Irrespective of level of soil humidity the pure photosynthesis productivity
increased from the phase of budding to fruiting (Fig. 6). In all cotton varieties these
values were high at the irrigation scheme 1-3-1.
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Reduction of irrigation amount, i.e. the increase in the level of drought resulted
in the decrease of the pure photosynthesis productivity and the lowest values were
recorded at the irrigation scheme 1-1-1. In drought-resistant varieties Bukhara-6 and
Bukhara-102 this value dropped slower in comparison with other varieties. These
peculiarities of the varieties can be conditioned by their biological and physiological
traits.

Obtained data on crop capacity of cotton varieties in vegetation experiments are
given on Fig. 7. According to these results, the yield of all studied cotton varieties
directly depended on the level of soil humidity.

In the variant with optimal level of soil humidity (70%), the yield of one plant
reached 88.47 g in the variety Bukhara-6; 70.87 g, in Akdarya-6; 81.45 g, in
Bukhara-8; 74.52 g, in C-6524; 84.75 g, in Bukhara-102. Under conditions of limited
soil humidity (30% of full humidity capacity of soil) the crop yield in the studied
cotton varieties was 2-3 times as low as in cotton varieties grown in optimal level of
humidity. Such a drop was particularly noted in varieties C-6524 and Akdarya-6.

The effect of water supply on the yield of cotton was also studied in field
experiments. The crop yield of the studied cotton varieties differed depending on the
level of soil humidity (Fig.8).

As is shown in the picture, the crop yield decreased in the varieties Akdarya-6
and C-6524 at the irrigation scheme 1-2-1. In comparison with the irrigation scheme
1-3-1, the crop yield increased in the varieties Bukhara-6, Bukhara-102 and Bukhara-

62



8 upon the application of the irrigation scheme 1-2-1. Crop yield dropped in all cotton
varieties in the variant of irrigation 1-1-1.
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Crop vyield sharply dropped in the varieties Akdarya-6 and C-6524. Even in
these conditions of soil humidification the varieties Bukhara-6 and Bukhara-102 were
noted for high crop yields in comparison with other varieties.

It is well-known that the requirements of plants in nutrients and water must be
satisfied in order to obtain a high-quality crop yield of cotton.

In the experiments close connection between qualitative indices of yield of
studied varieties and humidity degree was noted.

One of the main indices of cotton crop yield is the fibre yield. The interrelation
between the amount of fibre yield and the level of water humidity is shown. High
yield of fibre in all studied cotton varieties was obtained under conditions of optimal
(70%) humidity, whereas the drop in soil humidity to 30% resulted in the decrease of
fibre yield in all studied cotton varieties. Under conditions of limited soil humidity
the differences in fibre yield between the cotton varieties was determined by
biological peculiarities of plants.

The effect of soil humidity on the length of fibre in cotton varieties was studied.
This value was high in all studied cotton varieties under conditions of optimal
humidity. Under conditions of 30% soil humidity the length of fibre in studied cotton
varieties decreased. The peculiarities of the cotton varieties were revealed. The level
of humidity differently affects the weight of 1000 seeds. In the variant with limited
soil humidity the weight of 1000 seeds was significantly lower in the variant with
limited (30%) soil humidity compared with the variant with optimal (70%) soil
humidity.

The results of vegetation and field experiments showed that the quality
characteristics of the crop (yield and length of fibre, the weight of 1000 seeds and
their oil content) were inseparably connected with the level of soil humidity. Under
conditions of soil humidity all studied qualitative values drop. This drop in qualitative
values also differed between varieties, which can be determined by biological
peculiarities of the varieties.

According to the data of the vegetation experiments under conditions of limited
(30%) soil humidity, the varieties Bukhara-6, Bukhara-102 and Bukhara-8 showed
high values in comparison with varieties Akdarya-6 and C-6524.

The sixth chapter of the dissertation “Increase of drought resistance of cotton
varieties” cites data on increase of cotton drought resistance varieties, application of
ecologically pure methods of electrostimulation and its influence on productivity and
qualitiy of yield.

The effect of electrostimulation on cotton was studied by us against the
background of different water supply. The soil humidity in all vegetation experiments
was 70% and 30% of full humidity capacity of soil. Field experiments were
conducted using the following schemes: 1-3-1, 1-2-1, 1-1-1.

Changes have been revealed in the content of water in cotton leaves under the
effect of soil humidity and electrostimulation. The decrease in the soil humidity
causes the drop in the water content in leaves. Under the conditions of water deficit in
the soil (irrigation scheme 1-1-1), the water content at the phase of flowering was
4.05%, 4.50% and 5.25%, lower at the phase of flowering, fruiting and ripening,
respectively when compared with the optimal soil humidity (irrigation scheme 1-3-1).
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In the variants with average soil humidity (1-2-1) water content was lower again:
1.7%; 3.1 and 3.1% at the phases of flowering, fruiting and ripening.

In our experiments these values were identified in the most critical period when
cotton needs water — the flowering phase. It was shown that the total water deficit in
cotton leaves of plants grown under drought conditions was a little higher when
compared with the optimal humidity, i.e. the water deficit of plants grown under
conditions of soil drought was higher by 3.0% than under conditions of optimal
humidity.

According to the obtained data, water-holding capacity of leaves differs by
experiment variants and irrigation schemes. The optimal (irrigation scheme 1-3-1), a
relatively low soil humidity (irrigation scheme 1-2-1) and its deficit (1-1-1) are the
causes of increasing water-holding capacity of plants.

Such changes were recorded in control and experimental variants. The plants of
the control variant spent 3.7% less water in comparison with those grown under
conditions of water deficit.

The results of field experiments suggest that the electrostimulation is one of the
significant factors in the development of the area of leaf surface of plants. The leaf
area in the experimental variant with electrostimulation was bigger by 25.7% at the
flowering phase, 16.4% at the budding phase and 11.8% during the ripening phase as
compared with the control.

The leaf area in plants grown under conditions of water deficit as compared with
the control was larger during the flowering phase by 43.9%; fruiting phase, 28.1%
and ripening phase, 21.6%. These findings suggest a high potential of
electrostimulation under conditions of water deficit in the soil.

As the water deficit in the soil negatively affects the pure productivity of cotton
photosynthesis, the electrostimulation produces a positive effect (Table 4).

Table 4
The effect of electrostimulation on pure productivity of cotton
photosynthesis, g/m? day
: Irrigation Flowering Fruiting
No Variant scheme g/m*.day % g/m*.day %

1-3-1 10.05+0.31 | 100.0 | 11.27£0.45 | 100.0
1 Control 1-2-1 8.21+0.24 81.7 9.03+£0.38 80.1
1-1-1 6.44+0.53 64.0 7.50+0.67 66.5
1-3-1 12.10+0.37 | 1204 | 13.71£0.76 | 121.7
2 Experiment 1-2-1 10.92+0.62 | 108.6 | 12.16+0.42 | 107.9
1-1-1 9.91+0.43 98.7 | 11.02+0.31 97.8

5 % 3.00 4.64

LSD s 0.52 0.90

As data given in Table 4 show, the pure productivity of photosynthesis in the
variant with water deficit as compared with the control plants during the flowering
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and fruiting phase was lower by 36.0% and 33.5%, respectively. Similar data were
obtained in variants with the average water supply.

An increase in crop yields is observed in experimental variants with
electrostimulation. So, the amount of crop yield under conditions with optimal (70%)
and limited (30%) soil humidity was high. The level of effectiveness of
electrostimulation was higher under conditions of optimal humidity.

As compared with the control variant, the crop yield of one plant in the variant
with optimal humidity was higher by 7.9 g. under conditions of limited soil humidity,
the gain of crop was 4.6 g. and the weight of crop was higher by 7.8% due to
electrostimulation. The results suggest that the electrostimulation contributes to the
increase of cotton resistance to drought.

CONCLUSION

On the basis of the conducted research on doctoral dissertation on the theme
“Physiological peculiarities of cotton varieties resistant to drought” the following
conclusions were presented:

1. Regularities of protective adaptation of cotton to drought on cellular, tissue
and ontogenetic levels were revealed, and physiological, biochemical and habitual
forms of drought resistant variesties depending on the degree of soil humidity were
scientifically justified and, on the basis of this model, drought resistant varieties of
cotton were created.

2. Physiologo-biochemical comparative characteristics of cotton adaptation to
drought was developed on the basis of adaptive mechanisms — decrease of water
consumption, accumulation of low molecular osmoprotectors, change of metabolism
and increase of water consumption efficiency.

3. The reaction of cotton varieties to water deficit in the soil in connection with
the peculiarities of varieties, the effect of water supply level on physiological and
biochemical processes, crop capacity and quality were revealed.

4. It was observed that the values of daily and residual water deficit, water
potential of leaves, osmotic pressure of the cellular fluid, protoplasm viscosity, cell
dehydration and resistance to heat were low in the studied cotton varieties grown
under conditions of optimal humidity in comparison with plants grown under drought
conditions.

5. It was noted that the soil drought leads to an increase in the content of bound
water, water deficit in leaves, viscosity levels of protoplasm and the resistance of
plants to dehydration and heat. All these values characterizing physiological aspects
of drought resistance were highest in drought-resistant cotton varieties.

6. For the estimation of residual water deficit, diffusive resistance, the amount of
bound water and bound chlorophylls in leaves, express-method of definition of
drought resistance of cotton varieties was worked out and offered.

7. Through the application of ecologically pure electrostimulation, an increase in
drought resistance, productivity and quality of crop was achieved. It is especially
important in the years of water deficit, atmospheric and soil drought for getting high
yield.
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8. It is recommended to sow drought resistant and high yield varieties of cotton
Bukhara-6, Bukhara-102 and Bukhara-8 for obtaining high and quality yield on
cotton growing farms of drought regions.

9. High and quality crop in varieties Bukhara-6, Bukhara-102 and Bukhara-8 is
noted at the irrigation scheme 1-2-1, as for varieties C-6524 and Akdarya-6 — at
1-3-1. In the variety Bukhara-6, crop productivity of cotton made up 38.4-40.7
centners per ha, in the variety Bukhara-102 — 37.5-38.5 centners per ha, in the variety
Bukhara-8 — 35.3-36.4 centners per ha, and the quality of the fibre in these varieties
completely meets the world standard requirements.
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