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KHUPUII (10KTOPJIMK TUCCEPTANUACH AHHOTALMSICH)

JAuccepranusi MaB3yCMHMHI [10J13apOjauru Ba 3apyparu. byryHru kyHna
nyHé OVimya 32 MUIH. rekTapiaH OpTUK MaWJoOHra ry3a SKWIaJu Ba IeKTapura
ypraya 20 xruumrut capdmnaHamu'. JlekuH, 6axop OMIAPUHMHT CEPEFMH KeIMIIH,
TYyOpoOK o3acujia XOCWI OyiamuraH KaTKajJoK Ba Oolmlka TaOUMil HOKYJai



HIAPOUTIIAp HUXOUIAPHUHT TYJIUK YHUO YUKHUIIUHU KUHWMHIAIITApPAIW, KaiTa
AKMIN XOJIaTjapu Ky3aTWIaau, HATWKajla 4YUTUT capdu OIIUIINTA OO KeJIaJu.
Yurutra SKHMIIaH OMAUHTYPIH OMOJOTHK (aosl Mofjanap OWIAH WIUIOB OepHII
HaTWKacuaa kadojaTiaHraH TYJIHK HUXOJJIAP OJWHAIU, YCUMIIMKIIAp YCWIIW Ba
PUBOXJIAHUIIN KaJajlaliaguxaMIa’KoJIOTUK TO3a,l0KOpUMNaxTa XOCHJIM OJMII
WMKOHUHU Oepaiu.

Pecnybrnukamuzna Tabumii pecypciapaal oKuiIoHa (horamaHuII Ba SKOJIOTHK
MyaMMOJIapHU XaJl ATHUITa, *KymJjagaH TaOWMuil mapouTiapia IapJyaiaHaIuraH
TaOUMii MOANAIApHM HIIA0 YHMKApPUII Ba YHJaH b ol anaHuIIKYIaMUHA
OLLIMPUIITa KapaTWJITaHKEHI KAMPOBJIW 4opa-TagOupiap amajira OLIHUPUIMOKIA.
Maxannuii, sKojgoruk xaBdcuz Oynran Ouonoruk Qaos  Moaganap, alHHUKCA
Tabuuii mormMepiapaan (QoimanaHuIaa ypyFIapHU —Karcylajianl ycyiu OwiaH
OKUIIJAH OJIIUHTH WIUIOB OCPHUIIHUHT SIHTM MakOyl arpoTeXHOJOTHsIapUHU
TaJOMK ATUII MyXUM axamusiTra 3rajaed xucoOmaHaau. XWUTHH CaKJIOBUM TaOWUU
MaHOaaJlapHU JOUMO SIHTWIA0 Oopuill Ba Ma3Kyp MOJUMEp Mojjaiap HILad
YUKAPUIIT XOKMHUHH KyMauTHUpUIIXamaa TYT WUIAK KypTH FyMOAaruHU KOMIUIEKC
KaiiTa uWOUIalml TEXHOJOTHSICM WNUIad YukWirad. PecnmyOnukamMu3na KHUILIOK
XYKaJTUTH COXACH AXTUEKIIAPH YUYH 3apyp MUKIOpJa TaOMUIl MOJUMEp — XUTO3aH
— nuu1ad YUKApuIl Wynra KyWuiaraH, YyHUHT TapKUOM Ba XOCWJIAJIapy aHUKJIAHTaH
xamjia ymoy OHOTIONIUMEPHUHT TYpaH OMOJOTHUK (Haon XOCHWIAJAPUHU OJIMIITHUA
TaKOMWJUTAINTUPHUIN ~ OyiiMya KEHr KaMpOBIM WIMHM TaJKUKOTIAp  OJHO
OOpUIMOK/1a.

byryarn kynaa nayH€ Oyiinya XWTHH Ba YHUHI XOCWJIAJIApUHHM HILIA0
YUKApUIl XaxMu wrmra 3,0 MAHT TOHHAHW Tamikui 3Taau. by Oopama myné
onuMJIApW TOMOHHJAaH onub OopwiaéTraH W3JIaHUILIAP IOKOpU cHudaTin
ypyFJIapHU Tal€piaill Ba yJIapHU SKHIIJAH aBBajl MaKOYJUIAIITUPUIITAH yCyiiapaa
ouosmoruk  Qaon  Mopmamap OwinaH — uWNUIoB  Oepub,  OYFUMOEKIHMIIAp,
KUCKMYOaKaCMMOHJIap, YprumMyakCUMOHIIap (ynap/laH XUTO3aHaXXpaTuO OJIMHTaH),
Xamrapotiap, 3amMOypyfnap, CyBYTIapuia OKCHJ MOJAJIajapd Ba MHHEpa
KucIoTanap OunaH Oupra ydpaiauraH XamjJla XUMOsS Ba TasH4Y Ba3u(acuHU
Oakapaauran,arpo-MyxuTra 3apap eTKa3MalWauraH yHFyHJIAIraH ycCyJulapura
sra OyJraH »SKOJOTMK MyaMMOJApHUHT EUUMHUHU SpaTUIITa KapaTWJIraH.
PecryOnmMkaMU3HUHT Typiid TYMPOK-UKIUM IIAPOUTHIIAPUIA MablIyM Japakaja
KarcynajaHran ypyriaapiaan QoiinananunmMoria. KymnanaH, Fy3a eTUIITUPHILIA
YUTUTHU OuoNoruk (aoj, skoyoruk xaBdcuz Oynran ¢GyHKIMOHANT Ba OOIIKa
Xoccaiapra ara Oyaraf mojauMep mpernapariap OuiaH Karcysanamn OHTOTSHE3HIHT

'www/// cotton out look
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OONUIaHFUY JaBpJiapUra, HUXOJIHUHT YHHO UYMKHUIIWTA TEHETHK OeNTruiIapuHu
y3raptupmarad  XojJa TabCHp Kypcaraau Ba  YCUMIIMK — PUBOXKJIAHUII
JABPJIAPUHUHT 3pTa OONITAHUIITUHU TabMUHIANIN.

V36ekucron Pecny6nukacunuur 1996 fimngarn « YpyFUHIHK TYFPUCHAA»TH
Konynu, Y3bexucton PecryGmukacu Basuprmap Maxxamacueuar 1996 imm 19
centsabpnaru 328-con «Y36ekucToH Pecry6nukacH XyKyMaTHHHHT YPYFUHIHK
coxacujaru cu€caru TYFPUCHIA»TU Kapopiiapy Xamja MasKyp ¢aonusarra



TEerunuid OOIIKa MEbEPUN-XYKYKUH XyxoKarTiapiaa OenruiiaHraH BasudanapHu
amaira omupuira ymly auccepTranus TaIKMKOTH MYyalssH Japaxkaga Xu3mar
KUJIa/IH.

TagkKMKOTHUHT pecny0auKa (paH Ba TEXHOJIOTUsIaP PUBOKIAHUIIN HUHT
acocuii ycTyBOp HyHaIUILJIapura 0oFIMKJINTU. Ma3kyp TaIKUKOT pecryOinka
(daH Ba TEXHOJIOTUSIAP PUBOKIIAHUIIUHUHAT V. « KHIIIIOK XY Kamur,
OMOTEXHOJIOTHS, IKOJIOTHS Ba aTpod-MyXUT MyXodazacu» yCTYBOP HYHATHIIN
moupacuia oaxapusira.

JAuccepranusiHMHr  MaB3ycH OyiMYa XOPHKHUN HJIMMU-TAAKHUKOT/IAp
mapxu. Kunuiok Xy»kajauk SKUHJIapU ypyFiapura mnojiumep npemnapariap Ouian
SKUILIJAH OJIUHTH UIUIOB Oepuil OViinya >KaXOHHUHT €TaKud WIMHA MapKasjiapu
Ba ONHMIi TabIUM Myaccacamapd, sxymnanas, University of California®, University
of Arizona, New Mexico State University, USDA Shafter Cotton Research Station
(AKII), Chinese Academy of Agricultural Science (Xwuroit), Indian Institute of
Agricultural Science (Xunaucton), Tanta University (Mucp), Poccusi dannap
aKaJICMUSACHHUHT  YCHMIMKIAp  (DM3HONOTMSCH  MHCTHTYTH, ByTyHpoccus
Veumnuknapau  xumosi  Kwiuin  uHCTUTYTH  (Poccmst), Ilaxtra cenmekuuscu,
YPYFUMIIUTH Ba CTUIITUPHUIN arpoTEXHOJOTUSIIAPU WIMHH-TAAKUKOT WHCTUTYTH,
V36exucton Mummii yHuBepcuretd Kowmwmparu Ilomumepnap xumécu Ba
(HU3HKACH HIMUH-TAIKUKOT Mapkasuaa (Y36eKucToH) onud GopHIMOKIA.

VYpyfrnapra skonoruk xaBpcu3 Ouonoruk ¢Gaonm Mommanap OWaH HIIUIOB
Oepuira ouJ >KaxoHAa OO OopmiIaéTraH WIMHH-TaIKUKOTIAp HaTHXKacHuIa
KyHuJard WIMHA HaTIbKajlap OJIMHTaH: XWTO3aH acoCHia OJMHTaH Tpernapatiap
KYJUIaHWITaHJa  YCUMIMKIAPHUHT  KacajUIMKJIap Ba  3apapKyHaHjanapra
YUJAAMIIMIIUTH  IOKOpU OYiuIIM, TaOMUHW HMMMYHUTET TaHKUCIUId Oaprapad
STUIMIIN Ba 3KUHJIApHUHT xocuiau omuiy anukiaanran (University of California,
University of Arizona, New Mexico State University, USDA Shafter Cotton
Research  Station); xuTo3aH Ba YHMHT Xocwiadapu (YHTHIUIIUK Ba
OaKTepUIMAIMK  XaMmJa YCUMIHUKJIAp VYCHUIIWHUA CTUMYJUIOBUM  XyCYCHSTH
anuknanrad (Indian Institute of Agricultural Science); Fy3ama xuto3aH Ba YHUHT
XOCWJIaJlapuJaH OJMHTaH TpenapamiapHd  KYyJJaml — HaTwkacuaa CypyBYH
XalIapOTAAPHUHT 3apapy KaMalMIIM Ba MaxTa XOCWIJOPIUTMHHU IOKOpU KUIIHO,
yHUHT cuartuan owmmpuinn aHukiaanrad (Chinese Academy of Agricultural
Science); KuCKH4YOaKaCUMOHJIApAAH AKPATHO OJIMHTAH XUTO3aH HOEO Omomoammep

2www.university of california.edu, www.arizona.edu, www.nmsu.edu,
www.shafter-research.com, www.caas.cn, www.icar.org.in,
www.tanta.edu.eg, www.ippras.ru, Www.vizr.spb.ru
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xuco0maHnO, yHU YCUMIIMKIAQPHM XWUMOSI KWJIyBYM OWOJOTHK BOCHTaJap
Talépnamga Kyjaam MyMKUHIuUTH aHukianrad (Tanta University); TaOuuii xom
aménan xaBdcuz OYyiIraH KyHd MOJEKYJIAJIM XWUTO3aH acOCHUJIa arpoCTUMYI
npenapati uiuwia6 uukwiran (Poccus (amnap akajeMHSCHHHHT Y CHUMIIMKIAp
dbusnonorusacu WHCTUTYTH, byTyHpoccHus YCUMIIMKJIApPHA XUMOS  KHJIHII
WHCTUTYTH); WUIMAK KYpTH NUWUTACHAAH TaOMHUI ToJla OJMHTAaHJAH CYHT YUKUH]IU
XMCOONAaHTaH TYT WMaK KypPTHHHHT FyMOarwJaH MaXaJIMd XWTHH Ba XWUTO3aH
OJTUII TEXHOJOTHACH spaTiiral (Y36exncToH MUl yHUBEPCHTETH KOIIMIATrH



[Tonumepnap kumécu Ba HU3MKACH UIMUN-TAAKUKOT MapKasH).

Bbyryuru kyHaa ayHéna moimMmep MojJaliaplaH XWTO3aH UIIad YUKapHIl Ba
yHAaH (doHganaHuIl  KyJaMUHU ~ omMpuIl  OyinMya KyWHJard YCTyBOp
HyHanmummapaa TagKuKOTAap onaubd OOpMiIMOKIA: JKOJOTHK xaBdcu3 OynraH
XUTO3aH Ba YHUHT XOCWIAJIapW acOCHUJIard TOJUMEp TapKUOIUM MO dalapHU
KyJulaiml — Ba MIUIad YUKWITaH Karcylajall TEeXHOJOTHSICUHU TaAOUK HSTHIIL
Oouonoruk (aon  monuMepiap OWIaH YPYFJIAPHUHT HaBAOPJIUTH Ba YPYFIUK
cudparura,  (u3MONOrMK  kapaéHmap  (aom  KeuummM, — YCUMIMKHUHT
VCUII-pUBOXKJIAHUIIM Ba TAXTa  XOCHJIJOPIUTHHHU OIIUPUII TEXHOJIOTUSCUHU
HIUIa0 YUKUIILL.

MyaMMOHUHI VPraHWITaHJAMK JAapakacd. YpyFiapra SKUIIJAH OJIAUH
XUTO3aH Ba YHUHT XOCHJIaJapy OWJIaH MIUIOB OEpHIl, KUIUIOK XYXaJIuK SKHHIIApU
Ba YJIApHUHT ypyFJapura, ypyr CuhaTHUHUHT SAXIITIAHUIINTA TAbCUPUHNA aHUKJIAIT
Oyiinua wWIMUNA u3JaHUNUIAp JOyHE MUKECHAA Kalaln cypbariapjaa oiauo
oopunMokaa: xxyminanan Muzzarelli R.A., Terbojevich M., Okamoto Y., Tullin V.
Tsai G., Yakubchik M.S., Poxe C., Synowiecki J., Al-Khateeb NA., J.Jeyakadi
Moses, Deepmala K., Hemantaranjan A., Bxatri S., Nishant Bxany A., Bin Hi,
Chang Xin Shan TtomMOHMAAH Fy3aHUHT OakTepuan KacaJUTUKIApUra KapIiu
XUTO3aHHUHT XyCYCHSITH Ba Tabcup Mexanuzmu ypranwirad. C.JLTiorepes
TOMOHHJIaH XWTO3aH (PUTOMaToreHiIapra Kaplmid TabCUpP KypCcaTHIA Ba Y
NaTOTCHJIAPHU TYFPUIAH-TYFPU HOOYH KUIUIIM €KUM MOJajiap alMalliHyBUTA
TabCUP OSTHUIIU, 3apapiad OPraHU3MIIAPHU WYKOTUIIM MYMKHHJIMTU aHUKJIAHTaH.
Synowiecki J. TOMOHMIaH XUTO3aHHUHT MUKpOOJapra Kapum (paoyuiru Ba yHUHT
TabCUP MEXAaHU3MHM AHUKJIAHTaH XaMJla KULUIOK XYKalMruaa KyJUIaHWJIaJuraH
XUTO3aH aCOCHAru mpemnapariap spaTuiraH.

KuméBnit MopanapHam Kyjuramr OpKajy ypyFIapHUHT YCUIIIMHYU TE3JIAIITUPUILL
MyaMMOJIapU B.PakutuH, P.C.!caes, I.1N.U6parumor,  X.P.Paxumog,
III.b.baitpamberoBa, M.JI.MykaroBa, K.E.Opuapos, C.I1I.Pammaosa, P.C.Hazapos,
I.C.Ky3ubaes, X.X.Axmenos, A.A.Hapumanos Ba II.X.AOmyanumMoBIapHUHT
WIMUR-TAAKAKOTIApUIA Y3 AaKCUHU TONraH XamjJa HaBHUHT TE3MUILIAPIINTH,
YpYFJIaHUILM,  aBIOJUIAPHUHT  MAaXCyJAOPJIMIM,  HOKYJIall  mapoutiapra
YUAAMIUIUTUHUHT OIIUIIN UCOOTIIAHTaH.

V36exucron Munit yHHUBepcuTeTn Komunaaru llomumepnmap kumécu Ba
bu3uKacu  WIMUK-TAAKAKOT MapKasuja TYKCHU3JIAHTUPWITAH  YWUTHUTIAPHU
KalcynajalllHUHT ~ caHoarT ycyau wunmad uukwirad. Cyarru  dwuiapaa
YCUMIIMKIIAPHU XUMOSI KWIMILA MaxalIiuid, SKOJIOTUK XaBPCU3, TOTU(YyHKIIMOHAT
nosuMepnapAad GoilialaHuIll Ba ypyFJIapHU SKULIAAH OJIMH HIIA0 YHKWITaH

Karcynajanl TeXHOIOoruscu1a Tanépa 0yinya WIMUR-TaAKUKOTIAp 0JIu0
Oopuiras.

Axkanemuk C.II.PamunoBa paxOapiauruna sipatuiraH CcyBIa >pUMIATaH
V3xutaH mnpenapat¥d XWTO3aHHUHT MOJMMEp TMpernapar Mmakiau OYiaud, XWUTO3aH
(X3) Ba xapOokcumermwmemnono3a (KMIl) wuear mnomuMep apanammacu
XUCOONaHAIN Ba Y Y3UHUHT JOpUJIArvy XamJia parOarjJaHTUPYBUM camapacu OujiaH
KHUIIJIOK XYKaJINK aMAJIMETUAA KEHT KYJUIAHWJIMOK/IA.

JlekuH VY3xuTaH Ba XWUTO3aHHUHT TYypid TMOJIUMEp XOocCuiajdapu OwiaH



YpYFJIapHU SKUIIJIaH OJIIUH Karcyjiajail Ba FY3aHUHI YCHUIIM Ba PUBOKJIAHUIIIH,
IIYHUHIZIEK, YCUMIIMKIA KeyaAauraHn (U3HOJOTHMK KapaHllapra TabCUPUHU
aHUKJIA OVinYa WIMHH-TaIKUKOTIAp eTapianda oiaud OopriMaras.

JAuccepranusi MAaB3yCHHHMHI JMccepTanus 0akapuiiaéTrad WiMuil
TAAKUKOT MYaCCACACHHUHT WJIMMUA-TAAKHMKOT HILJIAPU OUJIaH OOFJIMKJINIH.
HMuccepranus Tagkukotu [laxTa cenexuusacu, ypyFuuiIuri Ba €TUIITHPULIT
arpoTEXHOJIOTUSIIApU UIMUN-TAIKUKOT UHCTUTYTH WIMHN-TAIKUKOT UIILIAPH
pexxacuHuHT A-8-039 «F¥3a, OyFaoi Ba cab3aBOT SKUHJIAPUHUHT YPYFIapUHU
Karcyajianl y9yH TeXHUK mapTiapHu uiaMuid unutad yukumn (2006-2008 ifit. );
KXA 9-095 «Kunuiok xy>kajauk S5KUHIaApU YPYFIAPUHUHT KacaJlJIaHTaHJIUTUHU
aHUKJIall ycayOuETUHU XaaKapo Tajgabiapra Moc paBuiiia umniad yukuin (2008-
2010 #it.); KXU-2-22 «Pecybnukana Fy3aHUHT KalCylalaHraH ypyFJIUrHHHA
JKOpHUM STHIII MaKCaAHUIa arpOTEXHUK TaiadnapHu unurad yukumm (2011-2012
. ); KX®-5- 026 «Fy3a yeumiuru Ba ypyFiIapuHUHT HAHOTIOJIUMED TH3UMJIAP
TabCUpUAA PUBOKIIAHUII (PU3UOJOTUSICUHUHT KOHYHUATHUHHN aHUKIAIID)
(2012-2016 iiii.); KXA 9-047 «Fy3aHuHT ypyFJIMK YUTUTUHU KallCyajgamiia sHru
ouornonuMepiIapHu KyJmanHu uiuiad aukunn (2015-2017 #it.) maB3ynapuaaru
amajnii, MTHHOBAIIMOH Ba (pyHAaMEHTal WIMHU-TAIKUKOT JIOMUXalapy Joupacuaa
Oa)kapuJIraH.

TaagKMKOTHMHI MAaKCaJAW YUTUTra SKUIIJAH aBBajl MaxajUIMH SKOJIOTHK
xaB(CU3 XUTO33aH Ba YHHHT XOCHUJIAJapy acOCUIATrH MOJMMEp TapKUOIU Moz aaiap
OwiaH wuWNUIOB Oepuill Ba Karcyjanaml TEXHOJOTHSCUHMU KYJUlall OpKajH
VCUMJIMKHUHT  VCUIIM-PUBOXJIAHMIIKA ~ Ba  (U3HOJOTMK  Kapa€HJIApUHU
KaTAJUTAIITUPHIL, YPYFIAPHUHT HABAOPIWK CH(pATHHU SXIIWIAINl Xamaa axra
XOCHJIAOPJIUTUHY OIIMPUIIIaH HOOpaT.

TagkukoTHUHT Basudasapu:

YUTUTTA OJIMMEpIIap OMiIaH UILJIOB OEpUIl OPKAJIA YPYFHUHT HOKYJIai
OMMJIIapra YMAAMIIMIUTMHY aHUKJIAI,

XUTO3aH Ba YyHUHI XOCHWJajdapu Y3XuTaH, OYsuiraH VY3XuUTaH, MHUC
metamiokomiuiekcnap (ITMK) Ba kap6oxcumernnxurozan (KMX) HMHT ypyF Ba
YCUMJIMKHUHT YCHUIIIM Ba PUBOXKJIAHUIIIUTA TAHCUPUHH aHUKJIAIIL,

YPYFHUHT CyB IIMMUIIIH, OYKUIIK Ba Hadac ONUIIl KapaCHIapUHUHT
SXIITAJTAHUIIIATA SPUTITUIII;

V3xutan ~— mpemapaTHHUHT  (¢epMmeHTIap  (daommurura, — XJaopodui
MIAK/UTAHUINKA Ba TYTUIAHWIINATA, YCUMIUKHUHT OMoMacca TYIUlalmra TabCUPUHH
aHUKJIaI;

VY3XUTaHHUHT HABJOPJIMK Ba YPYFIUK cu(arvra, Wian3 YMPUII KACAITUTUTA
Ba 3apapKyHaHJajapra YuJaMJIWIUTUIra, XOCWJ MIOXJIAPUHHUHT MIAKJUIAHWIIINTA,
MaxTa XOCWIJAOPJIUTUIa TAbCUPUHU aHUKJIAI.

TaagKMKOTHMHI O00BEKTH FY3aHUHT KHIUIOK XYKaJIUK SKUHJIApU AaBjiaT
peecTpura KUpPUTWITAH CEJEKLMsI HABIAPUHUHI XMTO3aH Ba YHUHI XOCHJIAJIapu
acocuJaru moivMepiap OWilaH WIUIOB OEpWiIraH TYKCHU3JIAHTUPWUITAH Ba TYKJIH
YUTUTIIAPH.

TaagKMKOTHMHI TPeAMeTH TOJIMMEP MpenaparjapuHUHT  ypyFIapHU



Karcynanamja KyJulall caMapaJopiiurdHy  0axojaml, FY3aHUHT YUTUTH Ba
YCUMJIMKHHUHT YCUIITU-PUBOXIIAHHIINTA TabCUPUHU (YUTHTHUHT CYB IIAMHINN Ba
OVkumm, nunuanap Ba QepMeHTIap (PaAOUIUTH, YCUMIMKHUHT Hadac onuim,
MaxTa XOCUJJIOPJIUTH Ba OOIIIK.) aHUKJIAIaH nOopar.

TagKMKOTHUHT yCY/JIapU TaIKUKOTIAp Ma3Kyp (haH coXacura TerHIluIH
aHjo3anapra MoC paBHIllJia, ycIIyOouil KyaHMmanapra acocad yTkazuwiau. [lana
mapoutuaa xjopodumt Spad-502 yckyHacuaan oiananrad xojijla aHUKJIaHIH,
naboparopus mapouTHaa 3ca Hadac OJUII KaJaJUTMTHHA aHuKTamaa PlantVital
yCcKyHacuaaH ¢oigananuinan. YHa€TraH YUTHTIAapHUHT MOUJOPIUTUHA Ba EF
KHUCIIOTAJIApUHU aHUKJIAII pepPaKTOMETPUK YCyIIIa amaira OIMpPUIIIN.
[lyHuHraeK, yeuMaukiapaa Typiau Oupukmanap, adpum Moajanap aaMaliuiHyBU
XKapaCHJIapUHUHT Kagammury Ba Gpepmentnap daommuru «lIpakrukym mo
OMOXUMHH pacTCHUI» OYMNYa TaAKUK KWJIHH/IH.

TankukoTiap HaTWwKacula OJUHTAaH MAaBJIyMOTIApPHU CTaTHCTHK KaiiTa
unuiam b.I1./locnexoB ycnyOu Oyitmya amanra ommpwind. [lana taxpubanapu
Fy3a Oyiinya KaOyyn KWIMHTaH yCIyoaapaa YTKa3IIu.

TaaKMKOTHHUHT WJIMMA THIWJINTH Kyiuaarujiapaan uoopar: wik 6op
FY3aHUHT YUTUTH Ba YCUMIIMKHUHT PUBOKIIAHUIIN kKapaéHiapura Bombyx mori
XUTO3aHU Ba YHUHT XOCHJIajlapy OUJIaH KarcyjaajlaHTaH MoJIuMep TapKUOIH
MOJITaJJApHUHT TAbCUPH AaHUKJIAHTaH;

XUTO3aH Ba YHUHT XOCWJIAJIapU aCOCUAAru rnpenapariapHy KyJUTalTHIHT
MakOys1 Ba yerapaBuil MehEPIIapu UILIA0 YHKUJITAH,

FY3aHUHT MaXaJUTMA Y3XUTaH MoJIuMep IpenapaTy OuiaH KarcylajlaHran
YUTUTH]IA KeYaJUraH xapa¢Hiiap acoCIaHraH;

YCuMIIMK/A Kedaaurad (POTOCUHTETHK sKapa€Hiapra Typiu Tallky Ba WYKU
OMWJIJTAPHHUHT TaAbCUPHU aHUKJIAHTaH;

V3xuran, kapbokcumerunxurosan (KMX) Ba muc xuto3an
METAJUIOKOMIUIEKCMHU YHUTUTHU Karcyajalijia KyJUTAIHUHT caMapaopiiuru
aHukJaHraH. TaIKUKOTHUHI aMaJIMi HATHKACH KyHuaaruiapaad uoopar:

YPYFJIAPHUHT Jlajla yHYBUAHJIUTH OIIUIIHM, YCUMIIUKIAPHUHT YCUIK Ba
PUBOXKJIAHUIIK, TYKJIA Ba  TYKCH3  YUTHTIAPHUHT  MaXCYJIIOPIUTHHH
TabMUHJIAWUTaH, SKOJIOTUK TO3a, FOKOPU CaMapajop MOJUMEp YHTUT JOpUIarud
VY3xuTaH npenaparu spaTuiras;

V3XUTaH Tpenaparu — I0KOpH camapanop 6yau6, Y36ekucron PecryGmmkacy
JlaBmar KuME XalbaTh TOMOHMJAH AarpocaHoar MaXMyHJa KyJUlall Y4YyH
pyuXxaraaH yTKa3uITra.

V3crangapr Arentiura Tomornaan TSh 88.2-15:2007. TexHuk mapriap
«Karicynananran ypyfiuK YATUT» TaCAUKJIAHTaH;

«Karicynananran ypyr» ra MGU 15435 pakamiin caBiao OeIrucy OJIMHTaH.
V3xutan OunaH KarcyiajaHral TYKCU3JIaHTUPUITaH YPYFIUK YUTUTIIADHA SKUIIT
maiigoru 2015 finnma pecryonuka Oyitnda 55,0 MUHT TeKTapHH TAIIKWII STraH.
TaagkMKOT HATHKAJAPUHUHT HIIOHYIMJIMIH U3JIAHUIIJIADHUHT 3aMOHABUM
yciay0 Ba BocuTanapaaH oiananral Xoiaa YyTKa3uiraHinuru, yeayou skuxaraaHn
TYFPUIINTH Ba Xap WHJIM Maxcyc anpoOanins XaibaTd TOMOHUAAH WKOOUI
0axoJiaHTaHu, OJIMHTaH MAbJIYMOTJIAPHH KalTa UIUIAIIIA CTATUCTUKAHUHT TYPJId



yciayOnapuaad ¢hoiganaHuITaHINTH Ba OJIMHTaH Ha3apyuid HaTWKAJIApHUHT
TaxpruOa MabJIyMOTIIApUTa MOC KEJIUIIIU, XyJI0ca Ba KOHYHUSTIIADHUHT
ACOCJIAHTAHJIUTY XaMJ1a HATWKAJIIAPHUHT TAKKOCJIAHTaHJIUTH, OJIMHTaH
HaTWXKaJapHUHT aMaauéTra >KOpUid STHITaHIUTH, TAJKUKOT HATHKAJTApUHUHT
XaJIKapo Ba MaxaJuTuil TaxxpuoOaiap OWsIaH TaKKOCJIaHTaHW, OJIMHTaH KOHYHUSAT Ba
XyJIOCATAPHUHT JKOPUH KWJIMHTAHJIMTUA OUJiaH UCOOTIaHTaH.

TagKMKOT HATHKAJIAPUHMHI MJIMHUHI Ba aMajJud aXxaMUATH. TaakukKoT
HATYOKAUTAPUHUHT WIMHANA axXxaMUATH JKOJIOTHK XaBpcu3 OynraHn OmooTWK ¢haoi
MOJUMEPIIAp - XUTO3aH Ba YHUHI XOCHWJIAJIApW acOCHa ypyFJapra Karcyajalll
TEXHOJIOTHSACH  OWJIaH  MIUIOB  OCPUINIHUHT  caMapajopiiird,  Hazapuiu
XUCOO-KUTOOJIAp HATHIKACH, TTOJIMMED TUIEHKAHUHT CyB OWJIaH TYHWHUII Japa)acu
Ba CYBHUHT YHWTHTTa IOTWIHII TE3JUTH YHUO YMKMIITada OYiraH gaBpraa Taxpuoda
HaTWXajapura  TYJIMK MOC KeJUIIM, spaTWiraH MOJAEIb CYBHUHT YpyFaa
XapakarjaHUIl KOHYHUSITJIAPUHHM, MOJIUMEp MpenaparjapHUHT Fy3a YUTUTUHUHT
CYB IIMMHIII Ba OYKHUIIWTa, IIYHUHIICK WIAW3 YCUIIINTa TAbCUPUHU TaBCUDIalIu
Ba KarCyJIaJlaHTaH ypyFiapra CyB KUPHUIIMHH MOJTUMED IJICHKAa OOIIKAPUIUIAH
noopar.

TagKuKOT HaTWKAJIAPUHUHT aMajvuid axaMUSITH Fy3a YWTHUTUHHA SKUIITa
Ta€prann 1exjapura Kamncysaaan TeXHOJOTUSCUHUHT KOPUM KUJTMHUIIH, PepMep
XYKaJIWMKIapUIa KU YUYYH KallCyJlaJaHTaH TYKCU3JIAaHTUPWITAH Fy3a YATUTIAPU
KYJUTAaHWIMILIY, XUTO3aH Ba YHHMHT TMOJMMEp Npernapar Hakiu OyiraH Y3XuTaH
OwiaH KancyjajaHTaH ypyFJapJaH eTUINTHPUITaH YCUMIIMKIAPHUHT KYCakjaapu
OMpMyHYa »SpTa OYWIUIIUA Ba CU(DATIM TMAaXTa XOM-AMIECH OJIMHUIIMU, TOJAHWUHT

TEXHOJIOTHK KYpCaTKUWIApU CaKJIaHUO KOJWHHUIIM, YUTUTIAPHUHT Jana
YHYBYAHJIUTH IOKOPH OYIUIIM, YCUMIIMKIAPHUHT T€3 YCHUIIM Ba PUBOXJIAHUIIM,
aHgoszara HucOaran 2,0-4,0 I/ra KYIIMM4Ya T[axTa XOCHJIJIOPJUTUTa

SPUILUITAHUIAH HOOPAT.

TagKMKOT HATHKAJTAPUHUHT KOPUH KUJTUHUIIIHU.

«YpyFIapHM ~ Kancylajgaml — yCylM» — MIUIAHMACH  yY4yH  Y30eKHCTOH
PecniyOonukacu MHTeiekTyan MyJK areHTJIMTMHUHT HXTHPOTa MaTEeHTH OJIMHTaH
(NoIAP 03956);

«JlacTnabku SKUII Marepuaiuaa axparud onuil Oyirda ME30HJIU TapTHO
KYpPCaTKWYWHU OeNTuiam OwiaH OKOpH CUATId ypYFIUKHU aHUKJIAII yCYITH»
WIUTAaHMACH  yd4yH  Y30ekucToH  Pecrmy6nukacu — MHTeUIeKTyan — MYIK
areHTJIMTMHUHT UXTHpora nareHTy onuHrad (NelAP 04697);

«Kunuiok Xy KaJluru SKUHIIApU YpyFiapura SKUIIIaH OJUH UIILTOB OepuIll
YYYH KOMIIO3UIHS BA YHH OJIMII YCY/IH» MIIAHMACH Y4YH Y30€KHCTOH
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PecnyOnukacu MHTEIEKTyan MyJIK areHTJIMTUHUHT UXTUPOTa MMaTEHTH OJIMHTaH
(NeIAP 20130 271);

Maxammi XoMm-almi€ MaxCyJaoTJIapuaaH Tau€piaHraH Y3XUTaH [penaparu,
2014- 2016 #iunnapaa tanép Maxcyaotiaap, OyTJOBYM KUCMJIAp Ba MaTepUalJIapHU
Maxauminamrupum  Jlactypura kuputuiarad. 2010-2015 #uwunnappga Ysxurtan
npenaparu OwjaH MILIOB OEpMIIraH TYKCH3JIAHTUPHINO KarCylajlaHTaH ypYFINK
YUTHTH TaHEpIalI XakMH «Y3MaxTacaHoaT» acCOIMAIMACH 3aBOLIAPHAA 6,5 MUHT
TOHHara TeHr OynuO, ymly YpYyFIUK YWTHTIApU pECNyOIuKaHUHT Oapua



BUJIOSITIIAPY  MaxTauuiauk depmep xyxanukiaapuna 190 MuHT rektap MaijoHra
wopuit stwiran  (Kunuiok Ba cyB xykanuru Bazupiauruauar 06.06.2016
Ne(02/20-773-con  mabiymoTHOMacH). byHma ypyFiauk 9urut Y3xuTaH mpernaparu
OwnaH kancymaianu® dkuiaranna rekrapugad 2,0-4,0 meHTHep KymmMya maxra
XOCHJI OJMHTaH, TOJAHWHT TEXHOJOTHUK cu(ar KypcaTKuujlapu SXIIMIAHTAH Ba
uKTuconuii camapa rekrapura 100—150 MUHT CYMHHM TaIlIKWJI STraH.

TanKuKOT HATHKAJAPUHUHT anpodanmscu. TaaKUKOT HaTWXalapu Xap
150501051 §’3KXHI/I‘IM TOMOHHUJIAaH amnpoOarusgaH YTKa3WiraH Ba WKOOWN
O0axoysianran, XuCcOOOTVIap WHCTUTYTHUHI WIMHH Ba yCIyOuid KeHramuiapuia
MyXOkama KwinHrad. Wnmuii Hatmkanap «F'y3aHUHT QyHEBUM XWJIMa-XHWJUIUTH
reHopoHu-pyHnamenTan Ba amanuid Taakukomiap acocw» (Towmkent, 2010),
«Hayka o mnonuMmepax»: BKJIaJg B  HHHOBALMOHHOE PAa3BUTHE 3KOHOMUKW
(Tomkent, 2011), «Kaxon anmo3amapura Moc Fy3a Ba Oela HaBIAPUHU SPATHUIIL
uctukoomnapu» (Tomkent, 2011), «Kunutoxk — Xykanmurujga SHTH TEXKaAMKOD
arpoTexXHOJIOTHsUIapHu  sipatuil - uctukoomtapu»  (Tomkent, 2011), «Kumuiox
XyKaTUrMHE MOJICPHHU3ALMATIAIIA YCUMITMKIAPHA XMMOS KUIMIITHUHT XONaTH Ba
nctukGoapu. V3P mycrakummruauar 20 HHIUIMTE Ba Y CHMIIMKJIAPHU XUMOS
KWIAII  WIMHA-TAAKUKOT MHCTUTYTHHUHT 100 #wuiurura — OardIuIaHTaH»
(Tomikent, 2012), « ArpocaHoar MaKMyacH y4yH 2KOJOTHK XaB)CHU3 TMoIuMepiIapy,
«TynpoK yHYMIOpPJIMIMHM OIIMPHILN, Fy3a Ba Fy3a MaXMyuJard OSKUHJIAPHHU
napBapuiianga MaHOaa TEXKOBYM arpoTEXHOJOTUSIIAPDHU aMalnuérra  KOpui
stutHUHT axamusatiy (Tomkent, 2012), «Cenexnus Ba ypyFUMIMK Oyinda WIMHUN
TaIKUKOTJAAPHU TAIIKWI STUIIHUHT Myxum #yHanuuuiapw» (Tomkent, 2013),
«XXI acp-unremnekryan asiof acpu» (Tomkent, 2013), «AkTyanbHbIe TPOOIEMbI
Hayku o nonumepax» (Tamkent, 2013), «Fy3a Ba Fy3a MaxxMyuaaru >KHHIAPHU
MapBapuIIIaIl arpOTEXHOJOTUsIapuHy TakoMuJuamTupun (Tomkent, 2013), 2nd
International conference on Arid lands studies innovations for sustainability and
food security in arid and semiarid lands» (Camapkanm, 2014), «Tabuuii Ba
CUHTETHK IOJIMMEPIIAP aCOCH1a HAHOIIOIMMEPIIAP TUBUMUHUHI CUHTE3H, XOCCACH
Ba wunutarwmmmy (TamkeHt, 2014), « Kuniok xykaiauru 3KUHIApU CEICKIUICH
Ba YPYFUMWJIUTH COXACHMHUHI XO3UPrd XOJaTH Ba PUBOXKIAHUIL HCTUKOOIUIApU
(Tomkent, 2015), «Tabnum Ba Qan - OGapkapop PUBOXKIAHHUII MaH(aaTIapu
nynmuaa» (Tomxkent, 2016), «CoBpeMEHHOE FKOJIOTHYECKOE COCTOSIHUE TPUPOTHOM
Cpellbl U Hay4YHO MPAKTUYECKHE ACMEKThl PAIlMOHAIBHOIO MPHUPOAOIIOIH30BAHUS
(Actpaxans, 2016) kabu aHxymaHIap/ia Mabpy3a KAJIUHTaH.

TagKuKOT HATHKAJAPUHUHT 3bJOH KUJIMHMIIM. [luccepramust maB3ycu
6yitnua »xaMu 44 Ta WIMMI MII 9ON OSTHITAH, WIyIapAaH Y30eKHCTOH
PecniyObnukacu Omnwuii artectaiusi KOMUCCUSICMHUHT JOKTOPJIMK JTUCCEpTAlUsIapH
aCOCUU UIMHUH
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HATWO)KAJIAPUHU YOI 3THUII TaBCUs JTWIraH WIMHMA Hampiapaa 11 Ta makona,
XKymilaziad, 9 Tacu pecnyOiauka Ba 2 TaCH XOPWXKHH JKypHaIapa HaIlp 3TUITaH, 3
Ta NaTeHT MaBXY/I.

JluccepTallUSIHUHT Xa:KMHU Ba Ty3wjaumu. J[uccepramusi TapkuOu KUPUII,
oemra 000, xynoca, (doiganaHwiran anabuémiap pyhxatd Ba WJIOBaJapAaH
nbopar. {uccepraniussHUHT XaxxMu 192 OeTHM TalIKWJ ATraH.

JIMCCEPTAIIUSIHUHT ACOCHUII MASMYHHU



Kupum xucMmuna yTrazuirad TaAKAKOTIAPHUHT JOJI3apOJIUTH Ba 3apypHsTH
acoCJIaHraH, TaJKUKOTHUHI Makcaau Ba Basudanapu xamaa oOBEKT Ba
IpeAMeTIapy  TaBCH(UAHraH, YHHUHT Y30ekucToH Pecry6nukacu ¢aH Ba
TEXHOJIOTUsIAp TapakKKUETUHUHT YCTYyBOp HYHaNIHIIIApUTra MYBOGUKIUTH
KypcaTuiras, TAAKUKOTHUHT WIMHUN SIHTWINTH Ba amaluil HaTWXKallapu,
HaATWOKAJIApHU  aMaJIu€Tra >KOpUM KWIMIL, HAUIp 3TUITaH UIUIap Ba JUccepTanus
TY3WIUIIK Oyiin4a MabIyMOTJIap KEATUPHUIITaH.

HuccepraiusHuHar « KuIJIOK XyKAJIUK MaxCyJ0TIAPDUHU IKMIIAAH OJIIMH
noJiMcaxapuaiap (XWTHH Ba XUTO3aH) OMJIAH KAICYJIaJall, HHKPYCTANMSJIALI
Ba JpasKejall TEXHOJOTMSCH AaCOCHAA YpPyrjapra MuULIoB Oepu0, yJIapHUHT
ypYr cupaTura TabCUPUHH AHMKJIAID» /10 HOMJAHraH OMpuHYM 000HMIAa KEHT
ouonoruk (aon monmumep tabuatura sra Oynran Ouonoruk (aom MomganapHu
(BOM) spatum OGopacujaru MaB3y Ba MYaMMOHMHI YPraHWITAHIWK Japa)xacu
Oyiinya XOpWXKUM Ba MaXaJUIMH TaaKUKOTIAp Taxjimil KuwiuHradi. bOM njap
VCUMIIMKJIAPHUHT  KacaJUIMKIIApWUra, CTpecc OMWulap — M[acT Xapoparra,
KypPFOKYHMIIMKKA Ba X.K. OapJOLUTMIMTHHMA OIIMPAaH, YCUMIMKIAPHUHT BETeTaTUB
YCUIIM Ba peNpoayKTUB (PyHKIMSUTApUHU parOaTIIaHTUPATIH.

Anabuétnap mapxuaa TypJiM MOJUMEPIAPHUHT caMapaJopiiury Ba YIapHUHT
KUIUIOK XY KaJuTuaa KYJUIAHWIMIIH, T[OJUMEPIAPHUHT KHUIUIOK — XYKaJIMK
SKUHJIAPUHUHT  YPYFJIAPUHHA  HMHKPYCTALMsUIAIl,  Jpakejaml,  KarcyiaJall
TEXHOJOTUsJIAapH OWJlaH DJKHINJAH OJJIMHTY WIUIOB OepuIgard axaMusTH,
YPYFHUHT SKUHOOIUIMK cudarura TabCUPH, MIYHUHTIAEK, Tal€p MaxCyJIOTHUHT
XOCHJIIOPIUTH Ba CU(ATHHU OIIMPHUIIAA HAHOTEXHOJOTUsIapaan (oiganaHuiira
JOUP TaxXJIWJIJIAP KEATUPHUIITAH.

Anabuii  MaHOanapHM IapxJjall acocuja JAMCCepTalus TaIAKUKOTIApU
MaB3ycu Oenrunad OJMHAW. VYHTra Kypa XWTO3aHHUHT VCHUMIIUK YCHUIIIWHU
pocTiiaiy, Oakrepusiapra Kapum (paoyuiMk HAMOEH KWJIMIIM OujiaH OOFJIMK XOJa
KAXOH KHUIUIOK XYKIWITH aMaduETHa KEHI KYJUITAHWIHMIIA XaKu[a XyJiocanap
kunuHau. by Mopma MaxcynoTHu uimad 4MkKapuil XaBQCU3IUTUHUA Ba YHHHT
cudaTUHU ONIUPHIIN, XOCUITHU ETUIITUPUII XapaKaTIaApUHU KaMauTUPHIIH, IKUIIT
MaTepUAIMHUHT CU(ATUHU OIIMPUIIH, KaCAJUTUKIIApra YaIUHUIIHA KaMalTUPUILN
Ba 3apapKyHaHJajJapra YuIaMJIIMTUHYA OLIMPUIIN JUCCEPTALINS MAaB3yCUHUHT
JOJI3apOJINTUHU KypcaTaiH.

JlucceprauusiHUHT «Taakukot 0110 OopuJraH MHHTaKa
arpoMKJUMHHHMHI  TaBcU(U, MaTepua/Luiap Ba TAAKHUKOT YycCyuiapuw» 1eo
HOMJIQaHTaH WKKWHYU 0o0uma Taxpubamap oaub OopuiaraH O KOWHHUHT

TYHPOK-UKJIMM IIAPOUTIAPH, arpOTEXHHUK TaaOMpiIap KeITHPHUITaH.
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Ymby Oymumma Spad-502 yckyHacwman (doganmaHraH xojga  Jana
mapouTuaa XJIOpOPUIUIHM aHUKJIAm yciayOu OaéH KWIMHTaH, J1aboparopus
HrapouTHa 3ca Hadac ONWIN KaJaNIMTHHU aHuKamaa Plant Vital yckynacunan
dbolananuaraH.

Tankukotnap 2003-2015 f#wunnmap naBomupa PecmyOnmuka — Oupnamuu
YPYFUWINTH Ba YPYFIIYHOCITUTH cTaHnuscuaa (xo3up Ilaxra ceneknwsicH,
YPYFUWINTH Ba CTUIITHPHUIN arpOTEXHOJOTHSUIAPU WIMHH-TaIKUKOT HHCTUTYTH
TapKuOuUTa Kupaju) aajia Ba jadoparopus mapoutiapuaa oaud Gopuiiau.



Tankukotnapuu omub Oopumnma C-6524, Cynrtan, C-4727, AH-basyt-2,
byxopo-6, Hamanran-77, byxapa-102, Awnguxan-35, Anawxkan-36, Owman
HABJIADMHUHT  YWMTHTIApUIAH  Qoiimamanmian. by Haemap  Y30eKHCTOH
pecnyOnuKacu XyOdyauJga OKUII YYyH TaBCHUA KWIMHTAH KHUILIOK XY KaJIuK
SKUHJIApUHUHT J[aBnar peecTpura KUpUTUIITaH.

Kunuiok Xy»anvk OSKUHIAPUHUHT YpyFJIapura OSKUIIJAH OJIUH HIUIOB
Oepull y4yH V36exucron Mummii yHHUBepcuTeTH Kowmuaaru Ilonumepnap kumécu
Ba (pU3MKaCH MIMUN-TAAKUKOT MapKasuHUHT «cTUKOOIIN monumMepiap CUHTE3»
(UIIC) naboparopusicufia CHUHTE3 KHJIMHTAH XWUTO3aH Ba YHHHT XOCHJIAJIapu
acocuzia OJuHTaH Owuojoruk ¢aon mMopnanapaan GouganaHwiIId. YPYyFIUK
YUTruTIapra TMOoJUMEpJap Ba YIApPHUHT TOJMMEp MpenapaTr Iakiapu OusaH
UIIIOB OCPUIIIN.

JncceprauussHUHT «Taakuk KHJIMHAETIraH 0MoJI0THK paoa
NOJMMEPJAPHUHI Fy3a YWUIWUTH Ba VCHMJIMTHAA COAUp Oyjaaauran
sJkapaéniiapra TabCcHpPW» /€0 HOMJIAHTaH Y4YMHYM OOOMJa XMTO3aH acOCHJIaru
NOJIMMEP TpEenapaTiapHUHT KUIUIOK XY’KallMK SKUHJIapAaH FOKOPHU Ba Kadoiariau
XOCHJI OJINIIJArY TAbCUPU TAXJINI KWJIMHTaH.

V3xuTaH npenapartuHu TYKCHU3JIAHTUPWITAH Fy3a YATUTHUTA DKUILJIAH OJJAUH
Karcynajiaml TEXHOJIOTHICH OpKajiu HIIOB Oepuin Oyiinua taakukomiap 2003
Hunpan OonulaHraH. Y3XuWTaH OWjiaH KarcyjajaHraH YATUTHUHT Jjaboparopus Ba
Jaja  YHYBYAHJIMIMIA, YCUMIIMKJIADHUHI YCHIINA Ba PUBOXKIIAHUIIWIA TabCUPH
V3PKCXB Pecny6nuka GupiIaMuyl ypyFUMINTH Ba YPYFIIYHOCIHIH CTAHIUACHIA
VpraHnuiay.

Fy3a yurutvHM XUTO3aHHUHT TYypJId Japa)kaja JealeTUUIaHTaH dpUTMalapu
Ba Typau Moiekyasip maccanu KMI[ Ounan kancynamamira aoup Taxpuodanap
VY3XuTaHHUHT MakOyd TapKMOMHM HIUTA0 YUKUIITa HMMKOH Oepau Ba XO3HpP
npernapaTHy UIiad YuKapHUIin V3POATIKOU (X03upru BakTIaa V3MY kommmaru
[NKOUNM) HuHr Taxpubda TEXHOJOTUACH LeXua ynra Kyiwiran. [IlyHuHraexk,
XUTO3aH OMPUKMAIAPUHUHT FY3a YATUTUHUHT JJa0OpaTOpusaiard YHUO YMKHUIIT
KyBBaTH Ba YHYBUAHJINTUTA TabCUPH XaM ypranuian. Onubd 6opuiran
TaJKMKOTIAp IIYHU KypcaTanuku, ko6ansT nornu (ITK+Co*?) nexTHHHUHT
MOJIMMEPMETAJUTIOKOMIUICKCIIApY YpraHUITaH KOHIIEHTpaIusiapa yHIUO YUKHIII
KyBBaTH Ba YHYBUAHJIMKKA, IIIYHUHTJIEK YHUO YUKHUII TUHAMHUKACUTA HXKOOUIA
TabCUp Kypcaraau Ba Oy Fy3a YCUMIUTHHUHT 3pTa YCUO, pUBOKIAHUIITIUHUA
TabMuHNalau. by Taxkpuba oowextu cudarnna C-6524 HaBUHUHT YUTHTIAPU
OJIMH/IH Ba ylapra kUi onauaad X3+Co ™ Ba IEKTUH SpUTMANapy OHIaH HIIOB
oepuIIIn.
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KoGanstmm [IMK xwrTo3aH mnpenapaTmiapuHUHT Typid KOHIICHTPAIUSIIHA
SPUTMAJIAPUHUHT YHYBYAHJIMKKAa TabCHUPWUHU YPTaHUII HATIOKalapu YHHO YHKHII
KyBBaTH YHYBUaHJIMK aHjgo3ara HucOaran 7-15% ra ommimHu Kypcatiu.
Tankukomiapaa OuoOJOTrUMK (aon MOIMMEPIAPHUHT YPYFIMK YHMTUTAA Ba
YCcUMIIMKAA KeyaauraH jkapa€Hjapra TabCcUpu XaMm ypranwiau. Kamcynamanran
YUTUTIAPHUHT YHYBUAHJIUTUTA CYB IOTHUIIN Ba OYKUIIWHUHT TabCUPH AHUKJIAH[IH,
CHHEpreTHKa HYKTau Ha3zapuJaH KHUIUIOK XYKaluK SKUHJIAPUHUHT YPYFJIapUHH



KallCyJiaJiall TCXHOJIOTHACHU unniab YUKHWJIIH.
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1-pacm.Cy1TOH HABUHUHT TYKCHU3JIAHTHPWITAaH YUTHUTUTA CYBHUHT
IIHMUHJIUII KHHETHKACH

Fy3a C-6524 nmaBUHUHT TyKJIaHTaH Ba UILIOB OEpWIIraH YUTUTIAPUHHUHT CYB
OunaH TYWHMHUIN jkapaHUHM TaIKUK KWL Y9yH Y4 XUJI BapUaHTIa Takpubamap
yTkazunau: Hazopat; HanOpon; Y3xuran. TyKcH3maHTUpWITaH YHTUTIApAa 3ca
Oem xun BapuaHTaa: Hazopat; JlamOopon; KMII; xuro3an; Y3xuran. lllynunraexk,
tagkukoTiap yuyH Cynron Ba byxopo-6 HaBmapuHUHT HWOUIOB Oepuirax
TYKCU3JIAHTUPWITAH YUTUTIapuAaH Xam (Qoigananuinan Ba 6 Xuil BapUaHTAA
ypranunau:  Hazopar; [1-4;  VY3xuraH; XWTO3aH; XWUTO3aHTMHUC  HWOHH,
kapOokcumetminxuto3an ([JanOpon Ba II-4 pmopunarmwiapu sTajoH cudaruga
KYJUTaHUIIIN ).

bapua BapuanTnapna TykJaHTaH Fy3a YUTUTIaApU OMPUHYM COAT J1aBOMHUJA
YPYFHUHT KypyK Ba3HWTa HUCOaTaH »HT Ky CyBHHM IIMMHO OJIH, CYHTpa 3ca
IIMMWITaH CyB MHUKIOpPH MebEp napaxacura kengu. C-6524 fy3a HaBUHHUHT
TYKCU3JIAHTUPWITaH YPYFJIapd TOMOHMJIAH CyB IOTHJIYBYAHJIUTH JACTIA0OKH TYpPT
coar numnaa Hazopart Ba Jlan6pon xamaa KMI kyninanunran BapuanTiapaa HT
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10KOpH OYnu. ByTyH Ky3aryB 1aBpu MoOailHUAA CyBHUHT SHT KYTI FOTHJIMIL

Japakacu Y3XHWTaH Ba XUTO3aH OWiIaH HILIOB Oepuiranaa conup 6ymau. CynToH Ba
Bbyxopo 6 HaBIapUHUHT TYKCU3JTAHTUPUIITAH YUTUTIIAPUHUHT CYB IIUMHUIIH
JAcT/Ia0KK TYPT coaT nuuja Hazopar Ba [1-4 6unan unuioB Gepuiiran
BapHaHTIapAa conup OYVnau. ByTyH Ky3aryB naBpu MoOaltHUAA HT KYTI CYB
MIUMUJIHII Japakacu Y3XUTaH, XUTO3aH +MHUC HOHH Ba XUTO3aH OWJIaH WIIIJIOB
OepuiraH BapuaHTIapJa Kan KUJIWHIH.

Fy3a ycumnurun wiaau3u YCUIIMHUHT Te3NMamuiy OyTyH Ky3aTyB JaBpH
MOOaitHIIa Y3XHUTaH Ba XUTO3aH KYJUTAHWITAH BapuaHTIIapaa Ky3aTwiau (2- pacm).
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2-pacm. T'y3anunr C-6524 HAaBUHUHT TYKCH3JIAHTHPHJITAH (2) Ba TYKJIH
YUTUTIAPUra TYPJIH Npenapariap OWjiaH NioB OepUINHUHT WIIN3
YCHIINIA TAbCUPH

lynmaii kw0, Takimud OSTUITaH MOJACITHHU KyJUlaraH XOJjja YpyFaa CyB
TPAHCIIOPTHHHUHT  KOHYHHSITIApW  TaBCUQIIAHIW, JOPWIATHWIAPHWHT  Fy3a
YUTUTUHUHT CyB IIUMUINM Ba OVKWINWTa, UIYHUHTJAEK WIAWU3HUHT TOJTAMEP
npernapariap TabCUPHUIa YCUIIINTa TAhCUPU TAJAKUK KUIAH/IH.

XWTO3aH acoCHAaru mnpenapariap oAaraa YCUMIMKIAD YUAAMIMIUTUHUHT
WHAYKTOpJIapu, 1e0, TaBcUQUIaHAIWM Ba ylnap YCUMIIMKJIAPHUHT TYpPJIH XHMOS
peakuusIapuHu WIra Tymmpanau. llepokcupazanap GaoJUTMTHHU — YpraHUII
HaTIWKajJapyu KypcaTWIIWYa, YHUHT (aoJUIMTH CTpecC XoJaTiapaa Ce3wIapiu
JIapaxkaga y3rapajad, IyHHHTJCK, YUTUTIIAP YHUITUHUHT JacTIa0KH 00CKUYIapuaa
OlIa/IN.

AcocaH, nepokcuiaza (aouMru ypyFJIapy XUTO3aH Ba YHUHT OMpUKMaapu
OunaH WIUIOB OepwiiraH HUXOJUIap[a OIagu. Y3XHWTaH KYyJJIaHWITaH BapHaHTIA
YUTUTHUHT YHYBUAHJIIMK Ba YHUO YHMKHII KyBBAaTH KYpCAaTKUWIApH Ha30par
mapakacuma KOJIIu, OMpoK, mepokcumazanap ¢aomuru 6 KyHJIWK Ba 12 KyHIUK
HUXOJUTapJia Ha30par BapuaHTra Hucoaran 1,4 mapra optuk 0ynau. 2% KMX Ba
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[MIK-MK-X3 6unan unuioB OepwiiraH HamyHalapa YWTUT YHYBUYAHIIUTH Ba YHUO
YUKHWII KyBBaTW Ha3opar BapuaHTra HucoOara 1,04 mapra omau. 2% KMX Ounan
UIUIOB Oepmiirad 6 KyHJIMK Ba 12 KyHJIMK HUXOJuIapaa ¢aojuMk Moc paBumiaa 1,2
Ba 1,3 mapra omrannurud Kaig xkuwiuaan. [IK-MK-X3 Ounan wunuioB OepuiraH
BapuaHT/Aa »ca 6 Ba 12 KyHJIMK HUXOJUIapAa Mepokcuaazaiap (aoyuiuru, Moc
paBuiga, 1,3 Ba 1,6 mapra omu.

[ynaait Kuaub, XMTO3aH acOCUIAry MoJIMMeEpIIap Ba YIapHUHT OMpUKManapu
(V3xuran, kapookcumetninxurosas, [IK-MK-X3, neKTHHHUHT METaJIJIOKOMILICKCH )
OWJIaH Karcyajanl Fy3a YUTUTHHUHT YHYBUAHJIUTH Ba YHUO YMKHUII KyBBaTUTa
MKOOUH TabCcUp Kypcaraau Ba nepokcuaasa pepmeHTiapu GaosyIuruHi Ha30par
BapuaHTura HucOartaH yprada 1,3 Maprara omupasiu.

Veummik oHTOreHe3 maBpmia OMp-OMpUIaH KeckMH (apKIaHyBUM HKKATA
O0ockuuHu yTamu. ['ereporpod OOCKUY — ypyF YHHUO YMKUIIMHUHT SHT JACTIa0KH
KyHJIapUHM Y3 MYMra oJaJd Ba aBTOTPOd OOCKUY - HUXOIHUHT (OTOCHUHTE3
KWIMIITa VYTUIIM Ba WIAU3 TU3UMH OpPKAJIM TalllKapHJaH O3yKa MOJJalapHU
y3namtupa Oouutamm OwiaH kedaau. byHnmall miapoutna ypyFaard 3axupa
MOJIaJIap aJOXHIa aXaMUsITra ara.

buz ry3a Huxomu Yycubd Oopuimu OwunaH numnaza GaoUIUTH Y3TapUITUHU
Vprauavk. AHUKJIAHUIINYA, YPYFHUHT OYKUIIU coaup OYynaéTran qacTiiabKyu UKKU
KyH JIJaBOMM/Ia, JTUNa3a (haolaury HucOaTaH ceKuH y3rapaau. Ernap napyananumm
YPYF CYB IIUMHUIIN OONUIAHUIIMHUHT UKKUHYM Ba YYUHYHM KyHJAPUHUHT ypTacuaa
Oonutann6, Oy HOPAOH JiMMa3a MUKIOPUHUHT MaKCUMaJ Jlapaka/a OIIUII JIaBpUra
TYFPH KeJIaau.

CyB WMMHUIIHUHT TYPTUHYU KYHHJA UIIKOPUHM JIMIa3a MakCUMyM (aoJuIuK
Japakacura dPUINaId Ba HOPJOH JIMIa3a Aespiau OyTyHIal HyKonno ketaau. YHHO
YUKHUIIIHUHT €TTUHYY KYHH]1A )Kapa€H HUXOSCHUTa €Ta/IH.

Tankuk KuauHaETraH nojvMepriap OuilaH MILIOB OepuiiraH Fy3a YCHUMIIMIU
YUTUTUJIATH EF KUCJIOTaJapUHUHT WUFUIMIIM Oup Xusl OynuO, ymap opacupaaru
dapk ¢pakaTruHa yTapHUHT MUKIOPHI HUCOATHIa KYPUHA Y.

Er kucnoTanapuHMHI MHKIOpUM HUCOaTHIArd ce3unapid  (hapKIaHHII
JanObpon Ba VY3xuran mnpenapamiapy OujiaH WIIIOB OepwiraH Taxpuoda
BapuaHTIapuaa Ky3atwiaud. JanOpon Owinan unuioB OepwiraH BapuaHTia Eriap
JIMHOJ KHUCJIOTACUHUHT OIIMIIM XucoOura TYHMHMaraH xapakrepaa Oyiauo0,
V3xuTaH OwiaH WNUIOB OepwiraH BapuaHTAA EFIApHUHT &F KHUCIOTAIMINK
TapKuOU MaJTbMUTHUH KUCJIOTAJAPUHUHT OIIUIIN XUCOOHUTa TYHUHTaH.

HucceprauusHuHr «PUBOX/IAHAETraH fy3a VCUMJMIWIA Ba XOCHJI
cuparura TaAKUK KHJIMHAETTaH OHONPENApaTJIAPHUHI TabCcHPW» 110
HOMJIAaHTaH TYPTUHYM OoOMAa Fy3a YWUTUTIAPUHU OKOJIOTUK XaBpcu3 OynraH
XUTO3aH Ba YHUHT OMpHUKMAajapu acocujaru OWOJIOTHK (aon mopmanap OwiaH
Karcynanamjia fy3a YWUTUTHHUHT SKUHOOIUIMK Ba HAaBIOPJIUK cudariapura
TabCUPHU TAAKUK KUIMHTAH.

[TaxTa cenmeKuusACH, ypyFUMIIUTH Ba ETUILITUPHUIL arpOTEXHOJIOTUSIIapU
WIMHA-TaJKUKOT MHCTUTYTHHHUHT Takpuba Marinonnapuaa 2012-2015 iiunnapnaa
TagkuKoTaap ry3anunr Cynton, C-6524 naBnapuaa 5 BapuaHTaa oaud OOpUIIH.

bynaa Y3xuran, xuro3an, Mmerajuiokomiuiekc X3+Cu, Jlanbpon npenapamiapu
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OuiaH UILIOB OEpUITaH TYKCH3IAHTUPHWIITaH Ba UIIUIOB OepuiIMaraH Ha3opaT
BapUaHTHUATU ypyFIapAaH Goinananuiam.

Jlana mapowTHaa HHUXOJJIAD YHUO YHKHII JIMHAMHUKACH, HUXOJJIAPHUHT
ys4anapja TaKCUMJIAaHMIIM  Oyiimya Ky3aryBiap oiub Oopwiau, jdana
VHYBUYAHJIUTH, WIJIW3 YWUPHII, IIHUpa, TPUIC OWIAH 3apapiaHUIIMd aHUKJIAH]IHU,
IIYHUHTEK, (EHOJIOTHK Ky3aryBiuap YyTkazunau. OnuHraH MabIyMOTIIap
KypcaTHIlINya, TYKCU3JIAHTUPWITAaH, XWTO3aH Ba YHUHT OMpHUKMalapu-Y3XUTaH,
MHUC HOHJM XMTO3aH METAJUVIOKOMIUIEKCH Ba OOIIKajap OWiaH KarcyjlaJlaHraH
ypyfiap/laH OJMHTaH YCUMJIMKJIAp Ha30paT BapuaHTUra HuUcOaTaH, XyIau
IIYHUHTIEK, OOIIKa BapuaHT/Iapra Hucbaran xam, ad3aJuTiKKa 3ra 0yiau.

V3xuran Ounan wunuioB Oepunran CynTOH HAaBHHWHT TYKCH3JIaHTHUPHWITAH
YUTUTJIApUHUHT Jana yHyBYaHauru 4,1% ra, C-6524 naBu scal,4% ra rokopu
oynau, lanOpoH OuiaH UILIOB OEpUIraH BapuaHTIap/aa 3ca, MocC paBuliaa, 3,7%,
Ba 1,7% ra rokopu Hatmxkanap oauHAW. CyaTOH HaBUHUHI TYKCU3JAHTUPWITaH
YUTUTIAPUHA Y3XUTaH Ba XUTO3aH OwWwilaH WUINUIOB OepwiraH BapHaHTIA
VCUMIIMKJIAPHUHT IIIOHAJIAll JaBpU Hazoparra HucOaran 3 kyHra, C-6524 ry3a
HaBUHUHI X3+Cu MeTajNIOKOMIUIEKCH OWIaH WIUIOB OepuiraH BapuaHTuga 4
KyHra, XUTO3aH OWJIaH WIUIOB OepuiraHja 3ca 3 KyHra spra OOUUIaHIu. Y3XUTaH
Ownan wunuioB Oepuwiaran CynTOH HAaBUHUHT TYKCHU3JIAHTUPWIITAH YWUTHUTIAPU
SKUITAaH MaWJoHJIapAa YCUMIMKJIApHUHT OYiin 1 HIOHB Xonarujaa Hazoparra
HucoOarad 2,6 cMm, C-6524 naBuHuKH - 1,7 cM ra O0ajaH SKaHIATH KAl KUJIHHIH.

Keliuarun Ky3aTyB HaTwKalapyd KypcaTuliMya, Y3XUTaH OWJIaH UIIUIOB
OepwiraH TYKCU3JIAHTUPWITaH 4YuruTiap wunuiaruiaraanna, Cynton Ba C-6524
HaBJApHUAard YCUMIIMKJIApHUHT OYiu 1 uromb, 1 aBryct, 1 ceHTs0pb caHamapuia
Oolllka BapuaHTIapra HucOaTaH YCTYHJIMKKAa d3ra OViaau. 1 ceHTsA0ph XoJjaTura
V3xurtan Owman wnuioB Oepunrad CylnToH HABUHHUHT —TYKCH3JIaHTHUPHITAH
YUTUTIAPUJIaH OJMHTaH Ycumimkiap OViin Hazoparra HucOaran 6,2 cM Ta,
MetaitokomIuiekcX3+Cu Omnan unuioB Oepunranga 11,5 cm ra rokopu OViam.
V3xutan OunaH wunuioB Oepwiran CylTOH HaBU YWTUTIAPUIAH YCTHUPWITAH
YCUMJIMKJIAPDHUHT CUMIIOAMAJI IIOXJApU Ha3opaT BapuaHtura Hucoaran 0,5
JI0OHara, MEeTAJJIOKOMIUIEKC XuTo3aH + Cu OuiaH MnuioB OepwiiraH BapuaHTIa dca
0,9 nonara xyn 6ynras.

V3xuran Ownan wunuwioB Oepwiran C-6524 nHaBunudr Oyim 7,0 cMm ra,
MeTaJUIOKOMIUIeKC xuTo3aH + Cu OwiaH HUIUIOB OepWiraH TYKCU3JIAHTUPWITaH
YUTUTIapAaH YcTupwiranga sca 6,5 cM ra Hazoparra HucOaran Oanasj
OynraHmuru Ky3aTWwiad. Y3xuTaH Owian wunuioB Oepwiran C-6524 HaBu
YUTUTIAApUJIaH YCTUPWITAaH YCUMIIMKIAPHUHT CHUMIOAMAN WIOXJIApU Ha30par
BapaHTra HucOaran 1,8 goHara, MeTta/ulIOKOMIUIEKC XuTo3aH+(Cu OujaH HUIIIOB
OepuiraH TyKCU3JIaHTUPWIITAH BapuaHTAa 3ca 2,7 moHara Kymn OyiraH.

1 HOsiOph Xomartura 1 ra MaloOHJaH OJIMHTAH HHT IOKOPU XOCHJI Y3XUTaH Ba
METaJUIOKOMIUIEKC XuTo3aH+Cu OujlaH MIUIOB OepuiiraH BapHaHTIapla Kaii
KWIMHAM. Y3XUTaH Ba MOJIUMEPMETALIOKOMIUIEKC OWIaH WIIUIOB Oepuiran
Tykcu3nantupuwirad  CynToH  HaBM  YWTUTIApPUIAH  YCTUpPWITaH  IaxTa
XOCHJIZIOPIUTH HazopaTrra HucOaraH 4,5 1y/ra Ba 5,3 1/ra, C-6524 naBuma 3ca 4,2

1/ra Ba 4,0 1/ra rokopu 0Vnau (1-xansan). Kaiig stuir 103uMke, Y3Xuta Ba
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MeTaNIoKoMIUIeKe xuTo3aH+Cu OuiaH MIUIOB OepuiraH 4YMruTIapiaH OJIMHTaH
YCUMIIMKIIAPHUHT KYCakjiIapyu Xam 3pTa O4wiIraH Ba Oy OMpmMyHuYa cudariu naxra
XOM-aIIECUHU OJHUII UMKOHUHHU Oepajiu.

[laxta XOM-alIECMHMHT KUMMATIH XYXKaJIUK Oenrujapu Ba TOJAHUHT
TEXHOJIOTMK XYCyCHUSTIApUHU aHUKJam ydyyH 50 Ta HamyHa Kycakiiapu TaHi1a0
OJMHAM Ba ynapaa OWTTa Kycakiard HaXTaHUHI Ba3HU, BEJIBBET TaxTacuja Toja
y3yHJIITK MM JilapAa Ba Tojlia YUKUMH (ousnapaa aHUKIaHIW. TonaHUHT
TEXHOJIIOTUK Kypcatkuuwiapu Pecnybmuka «Cudar» mapkasuaa HIV tusummna
TaJKUK KHJINH]U.
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1-xxaaBan
Cyarton Ba C-6524 HaBJIapUHMHT XOCWIOPJIUTH BA MAXTA XOM-AIIECHHUHT



KUMMATJIU XYKaJauK cudatiapu 0yinda mabaymort (R,, 2012-2015
HHJLJIap YYYH YpTaya MabJyMoT)

Ne Bapuantaap 15cenTs10pb 1 oxTs10pB 1 Hos0pB Kamn
X0JIaTUTA X0JIaTUTa X0JIaTHT A Has
opa
TEp w/rd Tep w/r| Tep |wr | Tepm wr| ™
6 wo | | we || 6 Y| wm
0JIn 0JIn 0JIn OJINH ;qu
H/IM, HM, HM, am, T
r r r
CynTOH HABH
1. | Hazopar 8028 | 22,3 4356 | 12,1 | 1800 | 5,0 | 14184 | 394 0
2. | HanGpon 8066 [ 224 4428 | 12,3 | 1798 | 5,0 | 14292 | 39,7 [ +0,3
3. | Y3XUTAH 9047 | 25,1 5256 | 14,6 | 1609 [4,5| 15912 | 44,2 | +4,5
4. | XwurozaH 8748 | 243 4860 | 13,5 | 1656 | 4,6 | 15264 | 424 | +3,0
5. MeTannoxkoMiuie 9000 | 25,0 5004 | 13,9 | 2088 [ 5,8 | 16092 | 44,7 | +5,3
k¢ X3+Cu
IKD 5= 0,441/ra,IKD(s=1,04%
C-6524 naBun
1. | Hazopar 7884 | 21,9 4212 | 11,7 | 1908 | 5,3 | 14004 | 38,5 0
2. | Hanbpon 8100 | 22,5 4176 | 11,6 | 1836 | 5,1 | 14112 | 39,2 | +0,7
3. | Y3XUTAH 8856 | 24,6 4464 | 12,4 | 2052 | 5,7 | 15372 | 42,7 | +4,2
4, Xurosan 8532 | 23,7 4716 | 13,1 | 1476 | 4,1 | 14724 [ 409 | +2,4
5. | Meramnokommie 8748 | 24,3 4788 | 13,3 | 1764 | 4,9 | 15300 | 42,5 | +4,0
k¢ X3+Cu

IK®D)=0,57w/ra,IK®y=1,41%
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VYpyrnapura VYixuran OwunaH wunuioB OepuiraH C-6524 HaBUHHMHT TOJIa
YUKUMU HazopaTrra HucOaran, moc pasumiga, 0,4%, 0,2 r Ba 0,4 MM ra rKopu
oynau. JlanOpoH mopwiarnyu OwjiaH WIIJIOB Oepuiranra Toja YMKUMH HUCOATaH
0,3% ra, Ourra kycakaaru maxra Bazuu 0,2 T ra, Toma y3yHaura 3ca 0,2 MM ra
olIU. YpyFiapra MeETaJUIOKOMIUIEKCIap OWIaH HIIOB OepuiiraHaa sca Toja
yuKUMU Hazoparra HucOaran 0,3%, Outra kycakmaru maxta BazHu 0,2 © ra
OILTaHJIMTY Ba TOJIA Y3YHJIUTU | MM ra KamMairaHiIuru KauJ KWInHIM.

[lonumep  OupukMaiiapm  KYJUIQHWITAHWJATH  TOJIAHUHT  TEXHOJIOTHK




XyCYCHUSITIIapy MYyaJUIM(IIAapHUHT OpUTHMHAI TaBcudura Moc Keinau. byHna
mukpoHep Cynton HaBunaa 4,43 nan 4,53 raua Ba C-6524 naBuaa 4,39 nan 4,48
ragya y3rapu6 Typau. ONMHTaH MabIyMOTIap CHHANTAETTaH XWUTO3aH acoCHIaru
mpenapamiap Ba  YHUHT  OWpuUkMmanapu —  Y3XUTaH Ba  XWTO3aH
METAJUIOKOMIUIEKCIIapy OWJIaH ypyFJIapHM KarcynajaraHja WxXoOud camapa
OepUIINHU KYpCaT/IH.

CuHanaérran mojauMmep mpenapariapu OWIaH HILIOB OepuiiraH YMruTiIapiaH
CTUIITUPWITAH YCUMIUKIapAa (OTOCHHTE3HUHT XJIOPO(HUIUT Ba Fy3a YCUMIIHMIHU
OMOMAaCCaCUHHMHT TYTUIAHWIINUTA TAhCUPUHHU YpPraHWI KU3UKHUIN YWroTnu. byHna
aHUKJAHUIINYA, YUTUTIAp Y3XUTaH OuWjaH KarcylajJaHuIIM —YCUMIIMKIapaa
XJIOpOdMIUT TYIUIAHHUIINTA IKOOUMH TabCHp KypcaTamd. YCHMINK Oapriapuiua
XJIOpOPWILT TYTUTAHWIIMHA Ba YHUHT XOCWIIOPJIWKKA TAabCHUPWHH YpPraHUIIIAH
TallIKapyu CUHAJIAETTaH MOJUMEp MpENapamIapUHUHT Fy3a YCUMIUTMHUHT KYpPYK
Ba3H TYIUIAIINIa TAbCUPUHU YPraHuIl XaM Bazuda Kb KyHuiam.

YV CHMITMKHUHT KypyK Ba3HH TYJUIAUTHAHT GONIAHMIIMAAL, TY/UIAII JaBPH/IA Ba
SITTTA TIAIITUO STHITATI JaBPUIa aHUKJTAH/IH.

OnuHran MabJIyMOTIAp CHHAIAETTaH TOJUMEpP TIpernapariapu OwiaH
YUTUTJIADHUHT KallCyJaJlaHuIIN Fy3a YCHUMJIMIMHUHT KypyK Ba3H TYyIUlallnira
TabCUp KypcaTUIIUHKU Tacaukiaau. CynToH HaBU OYHHYa YCUMITUMKIAPHUHT KYPYK
Ba3HW 18 ceHTssOp Xonarura, SbHU SUINM  NOUIIKO  €TUJIMII  JaBpuja
TYKCU3JIAHTUPWITAH YWTUTIApAAH OJIMHTAH YCUMIIMKJIAp/a Hazoparra HucOaTaH
21 1, TyKJIM YATUTIAAPJAH OJIMHTaH YCHUMJIMKIapaa 3ca 12 r ra omraHjaurua Kaij
KWIMHIW. ByHail KOHYHUSAT YCUMIIMKIAp KypyK Ba3HMHU aHUKJIAIl YUyH TaHIIa0
OJIMHTaH 0apya YCyB JaBpiapuja CakJIaHUuO KOJJIH.

TyKCHU3IaHTUPUIITAH YUTUTIApUTa Y3XxuTad OusiaH unuioB 6epunran C-6524
HaBM YCUMJIMKIIADUHHUHT KypyK Ba3HU Ha30paT BapUAHTUIarU
Yeumnuknapaukuaan 15,1 r ra, Tykiau uurumiap 6yiinda sca 0,9 r ra oprrannuru
Ky3aTHIIN.

CynToH HAaBUHUHI TYKCHU3JIAHTUPWITaH UWTUTIApPUIAH OKWIraH Hazopar
BapUAHTHA YCHUMIIMKJIAP BETETANMSICUHUHT OXUPTH JaBpiapuia yprada OuTTa
kycakaa 41 T maxra xoMm-ameécu TYIUIaHIU, TyKJIaHTaH YuruTiap oyinya sca 43,2 r
ra TeHr Oynran Oyica, C-6524 nHaBuma Oy KypcaTkuuiaap, Moc paBuiia, 42,3 r Ba
48 T HUA TaIIKWJI KAJIIH.

OHI KyN maxTa XOCWJIM YWTWTIApU Y3XuUTaH OwiaH KarcynanaHran CynToH
HaBHJIa Kaiig KWwinmHAM Ba Oy KypcaTkudu Hazoparra HucOaran 12,1 T ra opTuk
Oynau. XwuTto3aH OwiaH HWOUIOB OepwiraH uyurumiap OVinWya sca Hazoparra
HUcOarad 8 © OpTUKYA XOCHII OJMHIU. XYY IIyHTa YXimam Mabiymoriap C-
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6524 HaBUHUHT YUTUTIAPU SKWITAH Jajajiap/a XaM OJIMHIW Ba Ha30parra
HUCOaTaH YCTYHJIHMK, MOC paBuiiaa, 3,8 Ba 3,0 r uu tamkwi Kwinu. [ysgai
KWIWO, OJTMHTaH HaTWKaJap YATUTIIAPHU Y3XUTaH OuilaH Karcylasaml
VCUMITUKJIAPHUHT YCUIIHM Ba PUBOXKIIAHUIIINTA WXKOOUN TabCUP KWIMIIIMHU
Kypcarau Ba Oy maxra XoM-anéc MUKIOPHTra MKOOHiA TabCUp KYpPCaTAH.

Ma3skyp uijia XUTO3aH aCOCHJArd MpenaparjapHu Y3XUTaH Ba MUC HOHJIHU
XUTO3aH MOJUMEPMETAITIOKOMIUIEKCIapU OWJIaH WIUIOB OEpuIIraH YHUTATIapJaH
CTUIITUPUITAH  YCUMIIMKJIAPHUHT Hadac oOnuml sKaJaJlurd Ba  Oapriap



dboTocuHTETUK (HAOIITUTUTA TAbCUP KYPCATUII MyYMKHUHIIUTUIAH KETUO YUKHO
Vyprauguk. TankukoTinap CyHbUM (BWIT) 3apapiaHTaH Ba 3apapiaHMmarad (To3a)
nananapaa skwirad CyiaTOH HaBH YCUMIIMKIIAPUHUHT Oapriapuaa oaud OOpHIIu.
Hamynanap 2013-2015 #innnapna ycyB aaBpiapuHUHT ypracuna - 14 wronga, 5
aBryctia Ba 18 aBryctna onuuau. Taxiui ydyyH YCUMIIUK TYMHUHT IOKOPUCHIAH
- Ky€Ill HypH SIXIIW Tyaaurad 3-4 OVFUH opanukjiapuiard oapriapiad OJUH]IH.

XWTO3aHHUHT OWp Karop OWpUKMAJIApUHUHT Oapriapjaard XJaopoduiui
MUKJIOpUTa TabCUPU Ba NIy OwiaH OOFIMK OYiraH KHUCIOPOAHH Tanad KUJIHII
x)apaCHnapu Ypranwiau. TaJKuK KUJTWHAETraH XUTO3aH Ba YHUHT OWpUKMAalapu
OwnaHn unuioB OepwiraHn Oapya BapuaHTJIapAa To3a Jaja Imapoutuaa Oapr
MJJACTUHKACUJard KypyK MOJJla MUKIOpPU Hazoparra HucOaraH OKOpU OYIIu.
V3xuTaH OwiaH WIIJIOB OepuiraH YHWTHUTIApAaH eTUIITHPWITAH YCHUMIIUKIIAP
rypyxXuja CyHbUI 3apapiaHrad jaana ¢doHuga Oapriapaard KypykK MOIJIa MUKIOPH
10% ra omam, To3a manana sca Oy Kypcarkud Hazoparra Hucbaran 21% ra
OPTTaHJINTH KAl KWJIHH]IH.

Fy3a  OGaprupmarm  xsopoduiap KOHIICHTPALIMSICUHU  YJI4arasja,
KyTHWJITaHUIEK, BHWIT OWJIAaH 3apapiaHMaraH Janajard YCUMIIUKIAp Typyxuua
CTaTHCTHK HWIIOHWIM Japa)kajga OMpMyHYa IOKOPH MHUKIAOPAArd KypcaTKU4YJIapHH
onumira spumiwiad. CyHbul 3apapnanrad ¢GoHAa YCTUpUITaH YCUMIIMKIIApa 3ca
XJI0poHIT MUKJIOpH ypTada 52.45+2.2 MKr/cM*HH, To3a namaza sca 59.31+3.05
Mkr/cM*(13.1%ra  I0KOpH) HM TAIIKUI KWLM, XyAau IOyHAad KypcaTKudamap
noJiMMepiiap OuiaH MILIIOB OepwiMmarad ycumuukiapaa taxmuHad 11% ra ¢apk
KUJIIH.

3apapmanradn (QoHIAa YUTUTIIApW OJAMHAAH TOJMMEpiap OWiaH WILIaHTaH
YCuMIIMKIap/a YWUTHTIapura HIUIoB OepwiMaraH Ha3opar BapHaHTHAAru
ycumiukiapra HucOaTaH IOKOPUM MUKIOpAArd XJjaopowiul  OOpiuru  Kaua
KUIUHAM. MacanaH, MaiiloH OupIuruaard XJaopoduil KOHIIEHTPAIUSICH XUTO3aH
Oupukmanapu OWaH WIUIOB OEpUiITaH BapUaHTIapa MILIOB OepuIMaraniapura
HucOaran 6% nman 16% rada rokopu OViaau. Y3XuUTaH Ba Xelar OWjIaH HIIJIOB
OepwiraHjian KeWHMHIM YCUMIMKIAp Trypyxuaa Oy KypcaTkuujap Ha3oparra
HucOartaH, Moc paBuiiaa, 15% Ba 16% ra FOKOPUINTH KAl KUJTHH/IH.

Fy3a Oaprmapupmarm MaxCyynoT ajMalidil —TE3JUT'M Ba  KHCIOPOATa
Tala0uaHJIMKHA VYiyaml HaTwkajapu ymly KYpPCaTKUWIAPHUHT BapUaHTIIAP
Oyiinua erapnuua GapKIaHUIIMHU KypcaTau. AHUKJIAHUIINYA, 3apapiaHraH
dboHa mapBapuIllJIaHTaH Fy3a YCUMIIMKIapuaa KypuHaaurad (OTOCUHTE3 TE€3IUTH
3aMOypyF OwiaH 3apapianMarad ¢onmarura HucOaran 24% ra macT dKaH. JHT

SXIITM HATWKAJIApHU Y3XUTaH Ba XenaT OuilaH YUTUTIapura UiioB Oepuiiral
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BapuaHTJIapAa OMUHAM (XJIOpOoPUILT KOHIIEHTparusicu Moc pasutniaa 21,8 Ba 34%
ra OIlraH).

Jana taxpubanapujia 4Yururiapra SKUIIIAH OJAWMH XWUTO3aH OMpUKManapu
OwnaH unuioB  OepwiraHjga  YCUMIIMKIAp  (POTOCMHTETHMK  aNMapaTUHUHT
KypcaTKuuwiapy SIXUIMJIAaHUO OOpraHjurd aHukjIaHau. MalaoH Oupnuruiaru
XJIOPOWIIT KOHIIEHTPALUACH XUTO3aH OWpuKManapu OWjaH WIUIOB OepuiraH
BapUaHTIIapAia MUUIOB OepuiMaraniapura HucOaran 6% nan 16% raya rokopu
oynou. Ilonumep npemapariap Tabcupuga Oapr carxd MaloOH OUpPIUTUIATH
XJIOPO(UIT MUKAOPUHHUHT CTATUCTHK HWIIOHWIM Japaxkala OPTHILU Ba KHCIOPO.



MaxCyJOTIAPUHUHT XapaKaTIaHUII TE3IUTMHUHT OLIUIIN KAl KWJIAH]IN.

VTkasunran nama Ba JgabGopaTopust TaxkpuOanapd HATHKACHAA ONHMHTaH
XUTO3aH Ba YHUHI TNOJMMEp Mpenapar Iakiau OYyiraH Y3XUTaHHMHT Fy3a
YHYBYAHJIUTH, PUBOXKIIAHWIITK Ba XOCWIIOPIUTUTA IWKOOWA TabCUPWUHU
KypcaTyBUM  MabJIyMOTJIap pecrnyOoNuKaHUHT ~ Typiad  MHHTaKajJapuaa
KarcyjajaHraH YUTUTIApHUHT MIUIA0 YMKAPUII CHHOBUHU YTKa3UIIra WMKOH
oepau.

MuccepranmsHuar  «Kamncynajanran fy3a 4YMIrMTJIAPUHUHT  HILJIA0
YHKAPUII CHHOBW» Je0 HomiaHraH OemuHun Oob6mma 2009-2011 imima
Cypxonnmapé Buiostuna Ba Kopakanmoructon PecnyOnukacuuuaur Amynapé
TyMaHU/a YTKa3uIraH Uuiad YuKapuIill CHHOBIAPH HaTHXajdapu 0aéH KUJIMHTaH.

byTtyn ycum gaBpu mMobaitHuIa S5KUH MaiJIOHJIapu HIOHb, UIOJIb, CEHTSIOph Ba
OKTAOph oOinapuaa Ky3maH keunpwigu. byHma xap Oup Ky3aryB ndaBpuia
KallCyllaJIaHTaH ~ YWTUTIApAaH  €TUIITUPWITaH  YCUMIIMKJIAPHUHT  YCul,
PUBOXJIAHHUII, XOCHUJI BJIEMEHTIApPUHM TYIUIAIl Ba MaxTa XOCWIIOPIAUTH Oyinua
YCTYHJIUTH KaiJl KWINO OOpuiau.

[ypun tymanupa Coar AOayanum ¢epmep xyxkamuruaa (54.2 ra) 28 ra
MaiJIOHJa KarcyjaajJaHraH 4yururiap, 26,2 ra MaiJloH[a 3ca TYKCHU3JIAHTUPWITaH
yUruTiaap Hazopar cudaruga dSKWwiraH. 7 HUIOHAA YTKa3WiraH KypUKIap
KalcyJIaJIJaHTaH YATUTIAp/IaH OJMHTaH YCUMITMKIIap Ha30paT BapuaHTUra HucOaTaH
1-2 Ta opTHKYa IIOHAJTAraHWHHU KYpCaTAHW Ba yJAapHHUHI Oyiin 4-5 cM ra OanmaHp
oynau. 10 ceHTAOph XonaTura CUMIIOAMMIIAD MUKJAOPH Ha3opar BapUaHTHUTA
HucOaran 1,1 gonara, kycaknap conu 0,9 nonara, ounsnran kycakiaap conu 3ca 0,7
JoHara KyI SKaHU Kaij KWIMHAW. | HOSOph XoJjaTuja MaxTa XOM alléCHHUHT
XOCWJIZIOPJIUTH aHUKJIAHAN — Ha30paT BapuaHTUTa HUCOaTaH XOCWJIAOPIUK 3,5 11/ra
IOKOPH, SIbHU 8,9% ra KYIIUTY aHUKJIaHIu.

JIeHOB TymaHuJa KalcyJajJlaHraH yurumiap 5 Tta: XoaukoB Mamarmypon,
[TapnaeB AOmaypaxmoH, XonmartoB Xonmatr, Kapakyn Tykcabo Ba Xamuja 06000
dbepMmep xyxkanukinapuaa Skuian. bapua dbepMep xykanukiapuaa KarcyiajaaHraH
YPYFJIIAPHUHT  YCUMIIMKIapu Oapya Ky3aryB OOCKHWIapuaa YCHUIIA  Ba
PUBOXKJIAHUIIN OYHNYa YCTYHJIMKHU Kypcarau. 7 uioHAa YCUMITUK OVitn Hazoparra
HucOaran 4-6 c¢Mm ra Oamana, moHandap conu 1-3 Tara, 1 HOsIOpHp Xoyaruaa
XOCWJIJIOPJIMK ~ Hazoparra HucOaran 3,4 m/ra Ba Kycakiap COHM | moHara Kym
oymam.

Cypxongap€ BujodaTH Oyinua Yypraya XOCWIIOPJIMK KarCyJiaJlaHTaH
YUTUTIAp SKWITaH BapuaH™iapaa 41,1 1m/ra Hu Tamkwin Kuwigu Ba Oy Hazoparra
HucOarad 4,3 1/ra Kyn aeMakaup. DHT IOKOPH XOCWJIJIOPIUK Y3yH TyMaHHUAaru
Oaxpunaua Cavipugans, Xyppam Oumnaues hepmep xyxanukiaapuaa 6ymmo, 34
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reKTap MaijioHjan 42,7 1/ra XoCuil OJIMHANW. Y3yH TYMaHUJAaru YMUp30K OTa Ba
HOnny3 Memukkymzona, Capuocué tymanunaru [llagmon Ilakup, Yimyrcabo
dbepmep xyxkanukinapu 40 1/ra JaH OPTUK XOCHIIOPIUKKA IPUILTUTIIH.

Kancynananran uurumiap sKuiarad Ggepmep Xy>kajlukiapuaa X0 CUII0PIUK
Hazoparra HucOaran 1,5-4,0 nieHTHepra 1KopHu OYiau.

UurutinapHu KarcysaldallHUHT XOCWIOPINKKA TabCUPUHU PECITyOIMKAHUHT
TypJI¥ MUHTaKaJapuaa YpraHum yayH AHAMKOH BIJIOSTHA XaM Ky3aTyBiap o0
oopuIn.



TyKcU3naHTUPUIITAH Ba KarcyjlalaHraH YUTHTIapAaH SKWIraH MaiilIoHIapaaH
TalllKapy Taxkpuba Makcajyiapuja Y3XWTaH OWIaH KarcylajlaHTaH YUTHTIaplaH
xam ¢oipananwiau. Ynap TomkeHT BuiiosTUHUHT FOkopu Yupuwmk TyMaHuga
SKHIIN. Y CHMITHK Oyiin, Ky4aT KaJIWHJINTH, CUMITIOANIIAp COHU, KYCakiiap COHU
yprava napaxaaa Ha30paTAaH IKOPH OV, YpYFIUK MaxTa XoM
amécu 15 cenTabpaa repud onuHIN.

Kancynananran yurut HamyHanapu 0,9 1/ra 10KOpU XOCHJI OepraHIuru Kang
KkwirHad. Hazopar HamyHamapu Oyinda SKyHWH XOCHIIOpiauk 35,9 m/ra Hu
TAIIKUIT KWITaHU XOJJa KarcyjlajdaHraH YWUTHTIApJaH eTUIITUPWITaH
Veumnuknapaan 37,1 1/ra, €ku Hazoparra Hucbaran 1,2 1/ra 0OKOpHU
XOCUJIIOPJIMKKA SpUIImian. Xap oup HamyHa Oyinya 100 taman kycakiap tepud
OJMHIM Ba yiapaa jJabopaTopusi TaxXJIWUIApU OIMO Oopuiam - OWTTAa Kycakmaru
MaxTaHUHT Ba3HU, TOJIA YUKUMU, TOJAHUHT TEXHOJIOTUK XYCYCHUSITIApU aHUKJIAHIH.
Hazopar BapuantTn Ba VY3xuraH OwiaH WIUIOB OepuiraH YWrumiapiaH
CTUIITUPUIITAH VCUMJIMKIApAaH 8§ TajJaH HamyHa OVyilmua OuTTa KYycaklIaru
naxtaHuHr BazHu 2009 ¥wunga 5,76 1, 2010 #iun xocunu OViimua 5,78 T HU
KypcaTrnu. Y3xuTaH OujiaH MIJIOB OepriiraHja OMTTa Kycakaaru maxra Ba3HU MOC
paBuiga 5,85 Ba 5,88 © HM TalIKWI KWIIW, ShHUA OUp XUJT HaTHXKanap OJHUH]IU.
[Ilynmait xoyiar Tojia y3yHJIUTM Ba YNKUMHWHHU aHUKJIAraHaa XaMm Kailj KWJIWH]IH.
OnuHran MabJIyMOTIAp FY3aHUHT TYKCU3JIAHTUPWITAH YWTUTIAPUHU KarlCyJialialll
HUXOJUITADHUHT OUpMyHYa »d3pTa MNaigo OYIMIIMHU, VYCUMIMKHUHT —SXIIH
PUBOXJIAHUIIK Ba KUMMATIW XVKalmvK Oenru cudariapuHu cakjiad KOIUIIMHU
TabMUHJIAIIN XaKW/1a XyJI0oca KWIUIITa UMKOH OepIH.

2010 ¥unpa YTKa3wiraH CUHHOBIIAP, OJIMHTAH MabliyMOTiIap Ba (aoil paBHILIA
onu0 OopwiIraH TYIIYHTHUPHIN WIUIApU KEHWHTH WWiuiapaa pecmyonuka dgepmep
XyKanuKiapuaa KarcyJajlaHTaH YWTWTJIADHUHT 3KMH MauJOHJIapu KEHraWWIIura
onu6 kenau. 2014 vwnna AHIUKOH BUJIOATHIA KarlCyJajJaHraH YUTHTIAPHU DKHUIII
2010 vwunra uucbaran 30 maprara optau, Kamkanapé Bunostuma 2012 iwira
HUcOaTaH 5 MapTa OpTAH.

Kancynananran YUTUTIIAPHUA DKUII capdu Kopakannoructon
Pecnybnukacuaunr Amynapé Ttymanuga Ba Kamkamapé Bwmostuma 33,3-33,7
kr/ra, AunmxkoH Ba Hamanran Bunostnapuna 44,1-44,5 kr/raHu Talkul KAJIIH.

Kancynananran yurumiap sKWiral MaijoHnapa X0CWIIOpauk xap iuau 30
1/Ta Ba yHIaH IOKOPWHU TAIIKWJI KWIIKA Ba pekamaru xocwipopiukaad 0,2- 5,1
1/Ta OPTUKYA XOCHJT ETUIITUPUIIIH.

Kopakannorucron Pecnybnukacununar Amynapé tymanuaaru «2mooes K.»
dbepmep xyxkanuru 67 ra maxra Mmaaonnaad 41,1 n/ra, «bexkausizora Y.» dpepmep
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2-xaaBaJ
V36exncron Pecny6ankacn MUHTaKaIapuaa Y3XUTaH GHIaH HILIOB Oepuo
KancyJajaHran ypyrjaapaasn ¢poigananum (2010-2014 jiii).

Buitostiap . Ypraua
Hunna De Kancy JKHUH Annn XOCHJIIOPJIHK, 1/ra
p pme | JajgaH Mai10 naxra
p rad Hu,rd XOM-a




Xy [ 4urur mécu pex | ama
Pex
aau | cappu,K XOCHJIH, an? | ap?
0 ard
KJa r/rd
pu
COH
"
1. Kopakanno 2010 10 30,3 528.0 17054 26,0 32,3 | +6,3
FHUCTOH
PecnyGmmkac | 2011 | 24 396 | 10100 | 29795 | 26,0 |29,5 | +3,5
A )
H, AMyRape 2012 23 31,9 14580 | 43594 | 262 |29.9 | +3.7
TyMaHH
2013 25 349 1109,0 34046 26,2 30,7 | +4,5
2014 11 30,0 730,0 23433 26,2 32,1 | +5,9
Kamu 2010-14 93 33,3 4745,0 147922 26,1 31,2 | +5,1
2. AHIIKOH 2010 4 48,1 201,6 6814 30,0 33,8 | +3,8
2011 13 44 4 579,2 17064 30,0 33,2 | +3,2
2012 14 45,7 608.,6 20022 30,0 32,9 | +2,9
2013 68 43,8 2282.0 76218 31,3 32,1 | +0,8
2014 178 48.5 6134,5 196917 31,3 30,5 | -0,8
Kamu 2010-14 277 44,1 9805.9 317035 30,5 32,3 | +1,8
3. Hamaunraun 2010 1 42.0 20 682 30,5 341 | 43,6
2011 22 42,8 4674 14636 30,0 31,4 | +1,4
2012 102 44.4 34281 103186 29.0 30,1 | +1,1
2013 130 48,3 5150,0 151925 28,6 29,5 | +0,9
2014 130 45,0 3549,0 109309 29,6 31,2 | +0,6
Kamu 2010-14 385 44,5 12614,5 379738 29,3 31,2 | +1,3
4. Kamkanapé 2012 31 36,0 1200 33960 28.0 28,3 | +0,3
2013 265 35,0 5475,7 138518 259 26,3 | +0,4
2014 277 30,1 65049 167175 25,3 25,7 | +0,4
Kamu 2012-14 573 33,7 13180,6 339664 25,6 | 25,8 | +0,2
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xyxkanuru 34,4 n/ra, «IlepmeroB b.» dpepmep xyxanuru sca 106 ra maxra

Maiitonuiad 31,9 1/ra 1an XOCHUIT OJIMIITa SPUIIIH.




Hamanran Bunostuga 40 1m/ra gad opTuK Xocwigopiuk Hamadran
tymanugara  «llapnume  Paxmarymno — TypcynGoi», «Axkman  AbGpop
XakuMKOHOBHY», «/lemaky3ueB Mup3aaxmany, <<§7pI/IH6OI>'I [TaxTakop» Ba siHa OUp
Katop QepMep XV KaNMMKIApUW TOMOHHUJAH ONWHAW. AHIMKOH BUJIOSTUHUHT
[Taxtaoban tymanuga «Fymomkogup» depmep xyxkamuruaa 35,6 m/ra, ONTUHKYIT
Tymanuaaru «MexHar uimoH4 poxar» dpepmep xyxanuruga 37,2 u/ra, «Kamondek
Hypnonacu» pepmep xyxanuruaa 36,5 11/ra 1aH XOCWIIOPJIMKKA SPUILTAIIIH.

F'y3a unrumiapyuHy KancyJaJIalllHUHT KYJUIAHWJIWIIA — MaXa/UIMHd 3KOJIOTMK
xaBpcu3 OynaraH, YCUII Ba PUBOKIAHUIIHUA parOaTIAHTHPYBUM JOPUIIArud
V3xutannan — QoWgaNaHUIIHUHT  MaMJIAKaTHUHT  KUNUIOK XY KaJIUTHUJIard
(maxTayuauKaaru) MCTUKOOIUIaH TYBOXJIMK Oepasu.

DKUIIJA KalCYJIAJIAHTaH YATUTIAP KYJUIAHWIHIIHA XOCWITOPJIUKHU 1,5 nan
5,0 u/ra rauya ommpuir uMkoHUHH Oepau. Kyszarys inmnapuna 190,0 munr
reKTapAaH OpTUK MaiiJIOH/1a KalCyJIaJIaHTaH YUTUTIAP KUY, XOCUIIOPINK XaTTO
2,0 u/ra ra ommpuir xam Kymumya 36000 ToOHHA maxTa XOM-amécu OJUHUIIUHUA
TapMuHJalau. 1 ToHHa naxra xom-amécu 700000 cym Oynranuaa Kymmmya
napoma 25,0 MIIpJ.CYMHU TAIIKUI KWJIA]IH.

XVJIIOCAJIAP

1. Dxonoruk xaBdcu3 OyiraH OMONOrMK (Gaos TaOMU MOIMMEpP XWUTO3aH Ba
YHUHT  OMpUKMallapy  acocujaru  MOJMMEp  KOMIUIEKCIap  Fy3aHHHT
TYKCU3NIAHTUPWITaH Ba TYKIM YWTHUTIAPUHU OKUIIJAH OJAWH KarlcyJajalija
Kyutanwiau. Kancynanamn TexHosoruscu OusiaH Y3xuTaH Ba OOllKa mpernapatiap
YUTUTHUHT YHUO YMKUII KyBBatura (2-4%), ynyBuannurura (5-8%) Ba IIyHUHTIEK
HSKUHOOIUIMK cu(atiapura, HUXOJJIap MIAK/UIAHUILNA Ba PUBOKJIAHUIINIA, SPTAHTH
Ba aHUK SKUIITa MKOOWUN TabCUPHU OOPIIUTH KypcaTubd Oepuiiau.

2 Homumep nopwnarnd YsxuTan 3apapcu3 0ymu6 (Y3P CCB CI'KIIUTU
TaBCUACH), OKOTU3UMHHU  HQIOCIAHTUPMACIUTH, TYHOPOKJa TE€3  UUPHILH,
TYKCU3NAHTUPWITaH Ba TYKJIU YUTUTIIAPHUHT YHYBUYAHIUTUHU (2-8%) OIMpHILH,
YCUMIIMKIIAp YCUIIU Ba PUBOXIAHUIIMHY, XOCUIAOPIUTUHU (2,5-4,0 11/ra)
SXIIUIIAIIN aHUKJIAHIH.

3. IMonumepnap OwiaH Karcymnanam YUruTHUHT cyB mumuimra (1,07-1,18 1),
TYUMHUIN Japakacura, yHUIIWrada Oynran AaBpiaa cyBHUHT mumuium (0,247-
1,196 r) Te3nurura Tabcupu Taxkpuba Wynu OunaH TacaukiIaHau. CyBHUHT SHT KYTI
MIUMWIAIIA Ba WIAU3HUHT Yeumn xkagamnurd (3,1-3,3 cM) uurumiapau Y3xuTaH
OujaH UILIOB OEpUiITraH/ia Ky3aTHIIIH.

4. XuTO3aH Ba YHUHT NIOJIMMEP Npenapar Makiau Oyiarad Y3Xutan acocujiaru
MOJIMMEP KOoIIaMaJapHUHT YUTUTHUHT YHUIIM 1aBpuJia (DaoJuIuru opTagurad
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nepokcuaasa (epMeHTUra TabCUPU YHUHT (PU3UIOTUK-OMOKUMEBUN TaOMAaTUHU
YypraHui OpKajdl aHUKIAHAM Ba YHUHT (AOJUIMTHHUHT 2 MapTaJaH KYMPOKKa
OPTIraHJIUTH KAl KWJIHH]IH.

5. Fy3a uurumnapura monuMmep mpemnapamiap OwWIaH WILJIOB Oepuiranaa
VAQPHUHT €F KUCIOTATWINK TApKUOWHMHT Yy3rapMaraHjiurd Kypcartu® Oepuiim.



Ernap rugponusu (14,26% xapmm 13,21%) Ounan TYFpuaaH-TYFpU OOFIaHIaH,
YUTUTHUHT YHUII JAaBpHUIA KY4Id KeYaJuTaH JUMOJUTUK (aoJUTUK Kaa KUITUHIK.
[Tonmumep mpenapariap OWiiaH KarcyjiajdaHTaH YWTUTIAPHU OMpPMYHYA 3pTa SKHUIIT
OpKaJIu FY3aHUHT YCUIIl JaBPUHU KUCKAPTUPUIII MYMKHH.

6.Ilonrumep mpenapariap OwiaH  KamncyjajaHraH fy3a  YUTHTIApU
KYJUTAaHWIWIIK Fy3a YCUMIUTHHUHAT Oapriapuaa ximopodun (15%) Tyrmmanunmura
Ba KypyK Mojjia MUKIOpuHUHT (5.9 man 8.3 r) ommmura onubd kemamu. by sca
XUTO3aH AacOCHJard TMOJIMMEp Tpenapariap YCUMIMKIAPHUHT VCUIIKM Ba
PUBOXKIIAHUIIIUTA PaFr0aTIaHTUPYBUYHM TAbCUP KWIMIIUHU KYpcaTaau.

7.Fy3aHUHT  TYKCU3NAQHTUPWITaH Ba TYKIM YUTUTIAPUHU  TOJHUMEP
npernapariapyd OujiaH Karcyrianall YJIApHUHT SKUIIAA SXIIA TYKWATYyBYAHIUTUHU
omwupanuBa Oy, y3 HaBOarujaa, yJapHU aHUK Yysuilad SKaJWraH cesuikalapiaH
doitnamann® skumra &pmam Oepamu. byHma ypyrnmwk marepuan (25-30 kr/ra)
WUKTHCOJ KWIWHAIW, YPYyF KymauTtupuim Kod(PQPUIIMEHTH OIagu, HUXOJUIApHU
sraHajaml xapaxariapu Kamasiam.

8 Karmcynananran 4YWTrHTIapHA aHUK OJKUII OyiiM4a Jajga CHHOBJIAPHU
VTKa3WJIaM Ba Jaja YHYBYAHJIUTUTA, YCUMIUKIAPHUHT WIIU3 YUPUIIra, TallKd
MYyXUTHUHT ~ HOKyJail oMWUIapura OapJOUUTWINIU  aHUKJIAHAW. XUTO3aH
acocujJlard MmojuMep mpenapariap OujaH KarcyjajJaHraH YUTHTIap 00-XaBOHHHT
HOKYJIall mapouTiapura, wian3 uupuira (92%) OupmyHua uujpamim OYiauIm,
AKCTpEMal UCCUK Xapoparra Oapaomt Oepulld, YCyB IaBpujia XOCHJ dIEMEHTIAPU
TYTUTAHUIIWHUHT OPTHUIIH, Kycak Ba3HUHUHT optuiu (0.1-0.2 r), maxta xom ameécu
xocwinopauru 2,0-4,0 1/ra rokopu OYiuimm ucOOTIaHTH.

9.TSH-88-2007 «Kancynananran ypyriuK 4urut» TeXHHK mapmiapy unuiad
YUKWJIAM Ba YHIAH Y3XUTaH MUCOJIHM/IA FY3a YUTUTUHU SKUIIJIAH OJITUH
Taéprania Karcyanail yayH goiganaHuiagm.

10.Muimab yukapuill CHHOBJIApU Y3XUTaH IperapaTy OujiaH KarcyjialaHTraH
YUTHTIAAPHUHT cu(aTh XYKaIWK KypcaTKUWiap CakjIaHuO KOJHIIN XucoOura
MaxCyJIOT CU(ATUHUHT SIXIITUJIAHUIIIH, TIOJTUMED MpenaparaapHuHT capd
MEBEPUHUHT MACTIUTH, KalCyJlajJaHTaH YATUTIIAPHU SKUII MaiJoHIapuHUHT 190
MUHT TeKTapra opTud Oopuin, rekrapura capduanagurad yurut mebepu 30-40 xkr
ra macaiuimm Ba Xxocuiaopiuk 2,0-4,0 1/ra ra omuiiy OunaH Y3XuTaH OusiaH
ypyFiapHU KallcyJajlalllHi KYJUTAIHUHT camapagopiIuruHy TacIuKIaau.

11.XuTo3an acocuaaru nojauMmep mnpemnapariap OwiaH Karcysajganl HOKyJan
00-XaBo MIapouTIapuaa YPYFIUK CH(pATHHY CaKJaIira UMKOH OCpHIIIMHA XHCoOra
OJITaH XOJJa, YATUT 3pTa MyAJamiap/a dKWIraHuga KarncylaJlaHraH YUTruTiaapaaH
doitnananuI TaBCHUs KUITUHAIH.
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12.0kumga TyKCU3JIaHTUPUWITaH KarcyjajaHraH YWruTiaapaaH QoiganaHuin
Oyiinua wWIIad YMKApPUII CUHOBIApU Oy TEXHOJOTUSHUHT camapajopiuruHu
kypcaragu. lllyHnaH kenn0 YMKKaH XOJJa KalcyJaJlaHraH TyKCU3JaHTHPUIITaH
YUTUTIAAPHU pecnyONMKaHUHT Oapya MHUHTaKajJapuia KEHI KYyJUulall TaBCHUs
KWJIWHA/]IH.

13. Tyknu ypyfIMK YMTUTIAPHUHT capd MEbEPUHM KaMaWTUPHIL, YIAPHUHT
TYKAJIYBYAHJIUIMHU  AXIIWIAIL  YYyH TyKIWd KanCyJlaJaHTaH YUTHTIApHH



Tal€pIOBUM  TEXHOJOTMSHM HWIUIA0 YMKHUII Ba pecnyOonukamus  ¢depmep
XYKIMKIapUAa KEeHI MalJoHjapAa KYJUIAHUIIMHM TaAOWK OTHUII TaBCUS
KWIWHA/]IH.

14.«HaBypyrHazopat» TexHuk kymutacuga O’zDSt: 663 «Ypyriuk 4urut
TexHuk mmaprTiap CTaHJAPTHUHU KalCylaJlaHraH ypyFJIMK YUTAT —Talépranl
NO3UIUSICHHU KUPUTHUII HYKTau Ha3apuaaH KYypuO YMKUII TaKIU( STUTAIH.

15. Fy3anuHr kamncynajaHraH YMTHTIAPUHHU E€TUIITUPUIIHUHT ad3asIuruHu
XucoOra oJyiraH XojAa TYKCH3JIaHTUPWIraH YUTUTIAPHU MHC HOHJIM XHUTO3aH
NOJUMEPMETAJUIOKOMITIEKCIIapy  OWjlaH dSKMILJAH OJJMH MIIOB  Oepuiia
Karcysanail TEXHOJOTUACUHY KEHT KYJIIall TaBCUsSI KUITMHAH.
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HAYUYHBIN COBET 14.07.2016.Qx.22.01 npu TAIIKEHTCKOM

I'OCYAJAPCTBEHHOM AT'PAPHOM YHUBEPCUTETE U
AHJINAKAHCKOM CEJbCKOXO3MCTBEHHOM UHCTUTYTE
MO MPUCYXKJIEHUIO YYEHOMN CTENNEHU JJOKTOPA HAYK
HAYYHO-UCCJIEIOBATEJIBCKUN UHCTUTYT CEJIEKIIUMA,
CEMEHOBOACTBA U ATPOTEXHOJIOI' MM BBIPALLINBAHU A
XJIOITIKA



PAIINTOBA TUJIBAP KAPUMOBHA

BJIUAHUE JEACTBUS NOJIMMEPHBIX CUCTEM IPU
KAIICYJIMPOBAHUU HA PABBUTUE CEMSIH U PACTEHUI
XJIOITYATHHUKA

06.01.05 — Cenrexknust 1 CEeMEHOBOACTBO
(CeJIbCKOX0351/iCTBEHHbIE HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JIJUCCEPTAIIUU

TAIHIKEHT- 2016
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Tema JOKTOPCKOI JMccePTAllUM 3aPerMCTPUPOBAaHA B Bpiciel arTecTallHOHHO KOMUCCHH

npu Kadnnere MunnctpoB Pecny0nukn Y30exucran 3a Ne30.09.2014/B2014.5.Qx117

JIOKTOpCKaH AuccepTranusd BbIIIOJIHEHA B Hay‘-IHO-I/ICCJ'IelIOBaTeHLCKOM HWHCTUTYTE CCIICKIINHU,
CEMEHOBOJICTBA M arpOTEXHOJIOTHH BBIPAITUBAHMS XJIOTIKA.

TlomHBIA TEKCT JOKTOPCKOW IHCCEpPTAIlMM pa3MENIeH Ha BeO-CTpaHWIlE HAYYHOTO COBETa
14.07.2016.Qx.22.01. npu TalIKeHTCKOM TOCYIapCTBEHHOM arpapHOM YHHMBEpPCUTETE U AHIMKaHCKOM
CEJIbCKOXO3SIHCTBEHHOM MHCTUTYTE 10 aJIpecy Www.agrar.uz.

ABropedepar muccepTanuu Ha TPEX sA3bIKax (y30€KCKWH, PYCCKHUH, aHTIIMHCKUAN) pa3MeIleH Ha
BeO-CTpaHHLIE MO ajgpecy www.agrar.uz HH()OPMalMOHHO-00pa3oBaTeIbHOM MopTane «ZiyoNet» 1o
azpecy www.ziyonet.uz.



Hayunsbliikoncyastant Hazapos Penar CangoBuy
JOKTOP CEIbCKOXO3IHCTBEHHBIX HayK, Ipodeccop

O¢unuanbubie onnoHeHThI: HapuMmanoB Aday:xxanui AdaycaMaaoBu4
JIOKTOP CEIbCKOXO3SIIICTBEHHBIX HayK

HNoparumos Iapuayn LlykypoBHY TOKTOp CETHCKOXO3SHCTBEHHBIX HAyK, Ipodeccop

Ao63a10B Muparxam ®@y3anjioBu4 J0KTOp OMOIOTHYECKUX HayK, podeccop

Benymasi opranuzanusi: HaumonanbHbli YHUBepCUTET Y30eKHCTaHA

3amura cocroutcs «08» HosiOps 2016 r. B 14-00 WacoB Ha 3acemaHWU HAydHOTO COBETa
14.07.2016. .Qx 22.01 mpu TamkeHTCKOM TOCYTapCTBEHHOM arpapHOM YHHBEPCHUTETE M AHIMKAHCKOM
CeJbCKOX03s1ICTBEHHOM MHCTHUTYTE 10 azapecy: 100140, TamkeHT, yn. YHuBepcuteTckas 2, TalIkeHTCKUAN
TOCYapCTBEHHBIN arpapHblid yHHBepcuTeT, Teml.: (99871) 260-48-00; dakc: (99871) 260- 48-00; e-mail:
tgau@edu.uz.),

Jokropckasg — amccepTanms — 3aperucTpupoBaHa B MHGOpPMaMOHHO-PECYpCHOM — LEHTpE
TalIkeHTCKOTO TOCYIapCTBEHHOIO arpapHoro yHueepcurera 3a Ne 43451, ¢ KoTOpoil MOXKHO
o3HakoMuThcs B UHpopmanmonHo-pecypcaoMm nentpe (100140, r.Tamkent, yn. YHuBepcuterckas 2,
TamkeHTCKU# ToCy1apCTBEHHBIN arpapHblil yHUBepcuTeT, Ted: (99871) 260-48-00

ABropedepar auccepranuu pasociaan «22» oktsops 2016 roxa
(npotokoin pacceiiku Ne 1 ot «14» okTs10ps 2016 1)

B.A.CynaiiMmoHOB
[Ipencenarens Hay4YHOTO COBETA 110 MPHUCYKACHUIO
yu€HOH CTeNeHu A0KTopa HayK, A.0.H., mpodeccop

AX.FOngamos
YueHslil cekpeTapb HaAy4YHOTO COBETA I10
MPUCYKICHUIO YUEHON CTENEeHU JIOKTOpa HayK,
K.C-X.H., TOLICHT

M.M.Aauj1ioB
[Ipencenarens HAyIHOTO CEMUHAPA MPU HAYIHOM
COBETE I10 MPHUCYKICHUIO YUEHON CTENEeHH JIOKTOpa
HayK, J.C-X.H.
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BBE/IEHUE (anHOTALMSA TOKTOPCKON AUCCEPTALIMHN)

AKTYaJIbHOCTh M BOCTPe0OBAHHOCTH TeMbl auccepTauuu. B Mupe Ha
CETOMIHSIIHUM JIeHb TUIONIaJb IOCEBa XJIOMYaTHUKA COCTaBIsAeT 32 MWUIMOHA
TeKTapoB, U B cpeHeM pacxomyercs 20 Kr cemsH Ha Tektap'. OJHAKO, B TIEPHOJ
HEONarompusATHBIX TPUPOAHBIX YCIOBHUN, TOXIJIWBBIC, BECCHHHE MECAIbI, Ha
MOBEPXHOCTH TOYBHI (POPMHpPYETCS KOpPKa, UYTO 3aTPYAHSET MOJTHOE MPOpacTaHne
pacTeHUii U BBIHYXKJIA€T MPOBOAUTH MEPECEBbI, YTO YBEIMUYMBAET PACXO] CEMsH.
[Tepen moceBoM it 0OpabOTKHU CEMSIH TIPUMEHSIOTCS pa3IudHble OMOJOTHYECKH
AKTUBHBIC BEIIECTBA, YTO TapaHTHPYET MOSBICHHWE TOJTHBIX BCXOJOB, POCT H
pa3BUTHE pACTCHHM, TOIY4YEHHE BBICOKOTO YpOXas, HKOJOTHYECKH UHUCTOTO
XJIOTIKa-ChIpIIA.



ParmmonansHoMy VICITOJIb30BaHUIO IPUPOJTHBIX  PECYpCOB, oXpaHe
OKpY’KaroIiel cpeabl B pecnyOnuke yaensercs ocodoe BHUMaHue. B 3Toit cBs3u
MPOBOJIATCS MEPOIPHUATHS IO CO3JaHUI0 W TPOU3BOJCTBY OHOIETPATUPYEMBIX
MOJIMMEPOB, B YACTHOCTH, XHUTO3aHA, C IMEJbI0 HMX IIUPOKOTO MPUMEHEHUSI.
BaxHpIM Hamnpapji€HHEM IPU STOM CUMTAETCS NPUMEHEHHE OTEUCCTBEHHBIX,
DKOJIOTMYECKH Oe30MacHBIX OMOJIOTMYECKU AKTHBHBIX COEIHMHEHMI, B TOM YHCIE
MPUPOJHBIX TMOJUMEPOB, PA3BUTHUE M HCIOIb30BAHUE HOBBIX AJIBTEPHATUBHBIX
arpoOTEXHOJIOTHI TPEANOCEBHON OOpaOOTKM CEMSH METOJOM KarCyJIMpPOBAHUA.
BauMaHue yaensieTcs MOMCKY HOBBIX XUTHH-COACPKAIINX 0OBEKTOB, YBEIUUCHUIO
BBIIyCKA HA MX OCHOBE TIOJIMMEPHOM TMPOAYKIIMH, a TaKXKe pPa3BUTHIO
pa3paO0OTaHHOW TEXHOJIOTUM KOMIUIEKCHOM TmepepadOTKh KYKOJOK TYTOBOTO
MISNIKOTIPSiIa — OTXOMOB IIEJIKOBOW MpOMBINIUICHHOCTH. [l  oOecreueHus
CEIBCKOTO XO3SIMCTBA PECIYOJIMKH HEOOXOAUMBIM KOJMYECTBOM IPUPOTHOTO
noJiuMepa XHWTO3aHa HaJlaKEHO €ero IPOM3BOJACTBO, H3YUYEHBI €ro (HU3MUKO
XUMHUYECKHE U OUOJIOTUYECKUE CBOMCTBA, MPOBOAATCA DIIYOOKHE HAy4YHBIE
WCCJIEIOBAHUS 110 CHHTE3Y TPOU3BOIHBIX HA OCHOBE JaHHOTO OWOTIOIMMeEpa.

ExeronHo MupoBO€ MPOM3BOACTBO XUTHHA M €0 MPOWU3BOAHBIX COCTABIISIET
3,0 MumnmoHa ToHH. McciemoBaHus Y4YeHBIX BBIABWIIM, YTO IS TOJATOTOBKH
BBICOKOKQYECTBEHHBIX IMMOCEBHBIX CEMsSIH C IOMOIIbI0 00pabOTKU OMOJIOTHYECKHU
AKTUBHBIMU COEAMHEHUSIMU, MCTOYHUKAMHU TOCIEAHUX MOTYT OBITh HEKOTOpHIE
BHJIBI HAaCEKOMBIX, TIpHOOB, OCIKH BOAOpPOCICH, MHHEpPaIbHbIE KHCIOTHI,
COBEpIIICHHBIE TPUOBI, paKooOpa3HbIe, KPEBETKU (M3 KOTOPHBIX BBIJEICH XHUTO3aH).
Ot coeauHeHUs] 0OJaalOT 3alUTHBIMU  (DYHKIUSMH, HE HAHOCAT Bpea
OKpY>KalolIel Cpeie U HE CO3MIal0T MpPEerpaj pPelieHUI0 SKOJIOTHYECKUX MpoOsieMm.
KaricynupoBanue ceMsiH XJI0m4aTHUKA OMOJIOTMYE€CKUA aKTUBHBIMHU M SKOJIOTHYECKHU
0e30macHpIMM  MOJUMEPHBIMH  TIpenaparaMyd  CIOCOOCTBYET OBICTpOMY
MPOPACTAaHUIO HA HaYaJdbHBIX CTAJUsAX OHTOTCHE3a M pPAHHEMY  Pa3BUTHUIO
pacTeHuii, 0e3 HM3MEHEHUs HX TEeHETHYECKUX mpu3HakoB. KamncymupoBaHHbIE
ceMeHa B onpeeICHHOM KOJINUECTBE MIPUMEHSIIOTCS B Pa3HbIX
MMOYBEHHO-KJIMMATUUECKUX YCIOBUSAX PETHOHOB PECITyOIHKH.

Ywwwi// cotton outlook
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JlaHHOE AMCCEepPTAIMOHHOE MCCIENOBAaHUE B OMPEICIICHHON CTETIEHU CIYXUT
BBIMIOJTHEHUIO 3a7ad, MpeaycMOoTpeHHbIX B 3akoHe PecnyOnmuku Y30ekucran «O
CEMEHOBO/ACTBE» U  nocraHoBieHMM KaOunera MunuctpoB PecnyOnuku
V30ekuctan Ne328 or 19 cenrabps 1996 roma «O nonutuke IIpaBuTenscTBa
PecniyOnukn Y30ekuctaH B 00JIacTU CEMEHOBOJCTBAa», a TaKXe B JPYTHX
HOpPMaTHBHO-IIPABOBBIX JJOKYMEHTaX, MPUHSITHIX B TaHHOU cepe.

CooTBeTcTBHE HCCJIEIOBAHMS MPUOPUTETHBIM HANPABJEHUSIM Pa3BUTHUS
HAYyKH M TeXHOJIOruM pecny0auKku. JlaHHOe wHccienoBaHrWe BBIIIOJHEHO B
COOTBETCTBHHM C TMPHOPUTETHBIM HAMpaBICHUEM Pa3BUTHA HAYKH W TEXHOJIOTHMA
pecriyomukn V. «3ammra CeIbCKOTO XO3SWCTBA, OMOTEXHOJOTHUS, DKOJOTUS U
OXpaHa OKpY’KaroIlel Cpeb».

O030p Me:KIyHAPOAHBIX HAYYHBIX HCCJIEJOBAHMI 110 TeMe JHCCePTALMMN.
Hay4nble uccnenoBanus 1Mo MPUMEHEHUIO TTOTUMEPHBIX MPEenapaToB JIs



MIPEIIOCEBHON 00pabOTKH CEMSIH CEeThbCKOX03HCTBEHHBIX KYJIBTYP
OCYIIECTBIISIOTCS B BEAYIIUX HAYYHBIX IICHTPAX U BHICIIMX 00pa30BaTEIbHBIX
yupesxaeHusx mupa, B ToM uucie University of California®, University of Arizona,
New Mexico State University, USDA Shafter Cotton Research Station (CIIIA),
Chineses Academy of Agricultural Science (Kuraii), Indian Institute of
Agricultural Science (Munus), Tanta University (Eruner), UuctutyTe ¢pusznonorun
pacteHuii Poccuiickon akageMuu Hayk, BcepoCCHICKOM MHCTUTYTE 3aIUThI
pacrenuii (Poccust), HayuHo uccnenoBaTeIbCKOM HHCTUTYTE CENEKIUU,
CEMEHOBOJICTBA U arPOTEXHOJIOTUN BBIPAIIMBAHMS XJIOTKA,
Hay4Ho-uMcclie[oBaTeIbcKOM IIEHTPE XUMUU U PU3UKH TTOJTUMEPOB MTPH
Hammonansnom YHuBepcurtete (Y30eKuCTaH).

B pesynbrare Hay4HO-MCCIEIOBATEIBCKUX PAOOT, MPOBOAMMBIX B MHUPE TIO
00paboTke ceMsH OWOJOTUYECKH AKTUBHBIMUA COCIUHEHUSMH TIONYYCHBI DS
HAy4YHBIX PE3yJbTaTOB, B TOM YHUCJIE: YCTAHOBIIEHO, YTO TperapaTbl Ha OCHOBE
XHTO3aHA M €r0 MPOW3BOAHBIX MPHUAAIOT PACTCHHSIM BBICOKYIO YCTOMYHMBOCTH K
OOJE3HSIM W BPEAWTENISIM, BBISIBICHBI €T0 MPUPOTHBIC UMMYHOMOMYJIHPYIOITHE
CBOICTBa, crocoOcTByromue ypenmuueHnto ypoxkas (University of California,
University of Arizona, New Mexico State University, USDA Shafter Cotton
Research Station); y xuTo3aHa W €ro MPOW3BOAHBIX BBISBICHBI, (YHTHIMIHBIC, U
0COOCHHO OaKTEepUIIMIAHBIE CBOMCTBA, a TAK)KE CIIOCOOHOCTh CTUMYIHUPOBATH POCT
pactenuii (Indian Institute of Agricultural Science); ucnonb3oBaHNe MpenaparoB
HA OCHOBE XWTO3aHAa M €ro TMPOU3BOJHBIX B XJIONKOBOJICTBE OOECIEYUBACT
YMEHBIIIEHWE TMOTEePh OT COCYIIUX HACEKOMBIX, YBEJICUCHHE YpPOKaWHOCTH W
kadectBa xJonka-ceipiia  (Chinese Academy of Agricultural Science);
W3BJICYCHHBIN M3 PAKOOOPA3HBIX XWTO3aH CUYUTACTCS YHUKAIBHBIM OHOIOIIMMEPOM
JUISL UCTIOJB30BAaHUS B KA4eCTBE CPEICTBA OMOJOTHYECKOM 3alUThl pPACTEHUU
(Tanta University); Ha OCHOBE HU3KOMOJICKYJIIPHOTO XHTO3aHAa, MOJTYYCHHOTO W3
OPUPOTHOTO  CHIPhS, pa3paboTaH M TONydYeH Tpernapar arpocTUMyN, U
aHAJOTUYHBIC pa3padOTKu poBeaeHbl B MTHCTHTYTE hrznonorumn pacTeHnit

waw.universityofcalifornia.edu, www.arizona.edu, www.nmsu.edu,
www.shafter-research.com, www.caas.cn, www.icar.org.in,
www.tanta.edu.eg, www.ippras.ru, Www.vizr.spb.ru
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Poccuiickoii akamemMuu Hayk W BcepoCCMHCKOM WHCTUTYTE 3allUThl PACTCHUH
(Poccus); B HayuHo-uccienoBaTeIbCKOM IIEHTPEe XUMHHM U (DU3UKH TTOJUMEPOB
npu HanuonanbHOM yHHBepcuTeTe Y30e€KkHCTaHa pa3paboTaHa TEXHOJIOTHUS
MOJIYYEHHUs] XUTUHA U XUTO3aHa M3 OTXOJ0B IMPOM3BOACTBA HATYPaJIbHOIO IIEJKA B
BHJIE KYKOJIOK TyTOBOTO LIEJIKOIPS/IA.

B MupoBom Mmaciitabe, Ha CETOMHSIITHUN JI€Hb, MOJIUMEPHBIC MaTepuaibl Ha
OCHOBE XHMTO3aHa HCIIOIB3YIOTCS MJId yBEIWYeHUs O0BEMOB MPOM3BOJICTBA U B
Ka4eCTBE OOBEKTOB MO pSAy TNPUOPUTETHBIX HAMPABICHUW TPOBOMSTCS
UCCIIEIOBAHUS, B TOM YHUCJE: B OKPY’KaIOUIEH Cpele XUTO3aH U €ro MPOU3BOJIHbIE,
Ha OCHOBE IIOJJMMEPHOM KOMIIO3MIIMM, UCIOJB3YIOTCS Uil  BHEJIPEHUS
pa3paOOTaHHBIX  TEXHOJIOTUM  KarlCyJIUpOBaHUs, OWOJOTMYECKH  aKTHUBHBIC
MOJIMMEPHI CIIOCOOCTBYIOT COXPAHEHHIO COPTOBBIX M TMOCEBHBIX KA4ECTB CEMSH,
aKTUBM3AIMA (PU3MOJIOTHYECKUX TMPOIECCOB, POCTA U PA3BUTUA PACTCHUN W



TpeOYIOT pa3pabOTKX TEXHOJIOTUH JISl TTOBBIIIICHUS YPOXKAMHOCTH XJIOIMYaTHHKA.

CreneHb M3y4YeHHOCTH NMPOOaeMbl. IHTEHCUBHBIE HCCIIEIOBAaHUSI B MUPE TI0
M3YUYEHUIO TIPEANOCEBHON 00pabOTKM CEMSH MOJUMEPAaMU Ha OCHOBE XHUTO3aHA U
€ro TPOW3BOJHBIX, WX BIMSHHUIO HAa MPOpPACTAHHUE CEMSIH M PA3BUTHE PACTCHHIA
CEITbCKOXO3SMCTBEHHBIX KYIBTYp, YIYUIIEHHIO KadeCTBa CEMSH OCBCIICHBI B
paborax Muzzarelli R.A., Terbojevich M,Okamoto Y., Tullin V., Tsai G.,
Yakubchik M.S., Poxe C., Synowiecki J., Al-Khateeb N.A., J.Jeyakadi Moses.,
Deepmala K., Hemantaranjan A., Bxatri S., Nishant Bxany A., Bin Hi., Chang Hin
Shan u np. ABTOpHI Takke M3ydanu OakTepuaibHbIe 3a00JI€BaHUS XJIOMYATHUKA U
MEXaHW3M JICMCTBUS Ha HUX xuTo3aHa. B toxke Bpemst C.JI.TroTepeB yTBepKIaerT,
YTO XWUTO3aH BIUSIET HA META0OJWM3M M YHUYTOXKAaeT BO30OyauTeNel OoJie3HEeH,
MOKET HETOCPEACTBEHHO YCTPAHATh BPEIHBIC OPTaHW3Mbl U aKTUBUPYET MPOIIECC
KJIETOYHOTO OmocuHTe3a. Synowiecki J. BBISIBIII aHTHOAKTEPHAIBHYIO aKTHBHOCTh
U MEXaHU3M JIeWCTBUS XWUTO3aHA, HA OCHOBE KOTOPOTO CO3Jall IMperaparbl s
HCIIOIL30BaHUS B CEIILCKOM XO3SHCTBE.

CnenyeT OTMETUTH, UYTO MpOOJieMaMU TOATOTOBKH CEMSH Ipu 00padoTke
XUMUYECKUMH  COCIUHCHHMSIMHU,  HWMEIOMMMH  CTUMYJIUpYIomuid  3QdekT,
sanuMmanuch B.Pakutun, P.C.Mcae, II.M. Woparumo, X.P.Paxumos, III.b.
baitpam6exoa, M./[. Mykarosa, K.E. Osuapos, C.II. Pammuaosa, P.C. Hazapos,
[I.C.Ky3ubaeB, K.X.AxmenoB, A.A.HapumanoB u II.X.AOayaniuMoB, CBOMMHU
WCCJICIOBAaHUSMHM  JOKA3aBIIME€  YCWJICHWE  yCTOWYMBOCTH  PACTCHUH K
HEOMaronpusTHBIM  yCIOBHSIM, HMX paHHEMY pa3BUTHIO, CIIOCOOCTBYIOIIEMY
MOBBIIICHUIO YPOXKAHHOCTH M Ka4eCTBY XJIOIMKA-ChIPIA MO BO3JICHCTBHEM TaKHUX
COCIUHECHUHU.

B HayuHo-ucciie1oBaTeIbckOM IEHTPEe XMUMHH M (U3HKU IIOJUMEPOB IIPH
Hanuonansnom ~ YHuBepcuTeTe — Y30ekucTraHa — pa3paboTaHa  TEXHOJOTHUS
KaliCYJIMPOBaHUSl ~ OTOJEHHBIX  CEeMSH  XJIONMYaTHUKA,  HCIOJb3yeMas B
MIPOMBITINICHHBIX MaciiTabax. B mocnemHue roasl MPOBEICHBI WCCISAOBAHHS 10
W3YYCHUIO MPUMEHEHHSI OTEYCCTBEHHBIX YKOJIOTHYCCKH O€30MMacHBIX MOJIUMEPHBIX
oMU YHKIIMOHAIBHBIX XUMHUYECKUX CPEACTB 3alllUThl PACTCHHM B MpoIecce
MPEANOCEBHOM TOATOTOBKU CEMSIH TEXHOJIOTHEH KarCYJIMpPOBAHUS W WX BIHMSHUS

Ha MOCCBHBIC XapPAaKTCPUCTUKHU CEMAH XJIOIMYaTHHKA.
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Co31aHHbIN oJ1 PYKOBOJICTBOM aKaJgeMHKa PammnoBoi C.I1I.
BOJIOPACTBOPUMBIM Tpenapar Y3XuTaH, MNPEICTABISIOMMUN COO0M MOJIUMEPHYIO
MpenapaTuBHYI0 (opMy XHUTO3aHA, COCTOSIIETO M3 TOJUMEPHOM CMECH XHTO3aHa
(X3) u kapbokcumermemutonossl (KMILI), momyuun mmpokoe pacrnpocTpaHeHUE
B CCJIIbCKOXO3SMCTBEHHOW TMpaKTUKE Ornarogapsi COYETAHUIO MPOTPABUTENSI U
cTuMynupyroiero 3 dexra.

Bmecte ¢ TeM, HEIOCTAaTOYHO M3YUEHO BIUSHUE Iperapara Y3XWTaH Mpu
KalCyJIMPOBAHUU CEMSIH, a TAaKXKE PA3JIUYHBIX MOJMMEPHBIX MPOU3BOJHBIX Ha
OCHOBE XHTO3aHa, Ha (PM3UOJIOTHIO PA3BUTHS XJIOMMYaTHUKA.

CBsi3b TeMBbI AUCCEPTALNM C HAYYHO-HUCCJIE0BATEILCKMMH PadoTamMu
HAYYHO-UCCJIEI0BATEJIBLCKOIO0 YUYpeKIeHHsl, e BbINMOJHEHA [IUCCepPTALUs.
HccnenoBanusi 1o AWCCEpTAMM  MPOBOAWINCH B paMkax (yHIaMEHTATbHBIX,
NPUKIAIHBIX W WHHOBAIlMOHHBIX  TpoeKkToB  HaydHo-MccienoBaTeabCKoro
MHCTUTYTa CEJIEKI[MHA, CEMEHOBOJCTBA M arpOTEXHOJIOTUM BbIPAIIMBAHUS XJIOTIKA:



A-8-039 «Hayunas pa3paOoTka TEXHHUYECKHUX YCIIOBUM JJIsi KAlCyJupOBaHUS
CEeMsIH XJIOIMYaTHHWKA, MIIEeHUIIBI U OBOIIHBIX KyIbTyp» (2006-2008 rT.); KXA9-095
«Pa3paboTka METOJ0JIOTHH onpeaeneHus 3apaKEeHHOCTHU CeMsH
CEJIbCKOXO3SIICTBEHHBIX KyJIbTYp B COOTBETCTBUH C MEXKIyHAPOIHBIMU
tpeboBanusmMm» (2008-2010 rr.); KXU 2-22 «Pa3paboTka arporexHUYECKHX
TpeOOBaHUIM B 1IEJSX BHEIPEHUsS] B PECIyOJMKE TMOCEBHBIX KarCyJIUPOBaHHBIX
ceMsiH xsiormuatHukan(2011-2012 rr.); KX®-5-026 «BbisiBieHue 3akoHOMEPHOCTH
bu3noNoruk pa3BUTUS CEMSH W pPACTEHUN  XJIOMYATHUKA MO JICUCTBUEM
HaHOMONMUMEpPHBIX cuctem» (2012-2016rr); KXA-9- 047 «Pa3zpabotka wu
NPUMEHEHNE HOBBIX OWOITOJIMMEPHBIX KOMITO3HMIIMM TIpH  KaIlCyJIWpPOBaHUHU
MMOCEBHBIX ceMsH XyomuarHuka» (2015-2017 rr.).

Heabio ucciaeaoBaHusA SBISICTCS IPUMEHEHUE OTECUECTBEHHBIX IKOJIOTMYECKHU
0e30MacHbIX MOJMMEPHBIX CUCTEM Ha OCHOBE XMTO3aHa U €ro MPOU3BOIHBIX ITyTEM
BHEJIPEHUSI TEXHOJOTUU KalCyJIUpPOBAaHUSL CEMsSH XJIOMYaTHUKA JJIS IIPEIoCEeBHOM
MOATOTOBKH, YCKOPEHUsI pOCTa M pa3BUTHUS PACTCHUM, WHTEHCU(DUKAIIUU
(U3UOTOTUYECKUX TIPOIIECCOB, YIYUIIEHUS COPTOBBIX U TTOCEBHBIX KAUE€CTB CEMSH,
MOBBIIICHUS POU3BOAUTEIHHOCTH M YPOKAWHOCTH XJIOTIKA.

3aga4um uccae0BaAHNSA:

BBISIBUTH YCTOMUHMBOCTH MPOPACTAIOUIUX CEMSTH, 00pabOTaHHbIX
UCCIIEMYEMBIMU TIOTUMEpPaMH, K HeOJIaronpusaTHBIM (haKTopaM; OMPEICITHUTh
BJIMSTHUE XMTO3aHa M €0 MPOU3BOJAHBIX - Y3XUTaHa, Y3XUTaHA OKPAIICHHOTO,
MeTaokomiuiekcoB ¢ Mmenbto (IIMK), kapbokcumetminxutozana (KMX) nHa
MPOIIECCHI PA3BUTHUS CEMSH U PACTCHUM;

BBISIBUTDH BIIMSHHE XUTO3aHA U €r0 IPOU3BOIHBIX HA MPOLIECCHI
Ha0yXaeMOCTH, OOBOTHCHHOCTH U JIIXaHUS CEMSIH;

ONpPEeIEeNIUTh BIUSHUE Mpenapara Y3XUTaH Ha aKTUBHOCTh HAKOIUJICHUS
dbepMeHTOB, Ha MpoIecChl PopMUPOBaHUS XJI0pOoduIIa, OMOMACCHI; ONPEACIUTD
BIIMSHUE Y3XHUTaHa HA COPTOBBIC U MTOCEBHBIE KAYECTBA, IMOAaBICHUE KOPHEBOU
THWIH U BpeauTeneil, popMUpOBaHUE MIIOOBBIX BETBEH, YPOKAUHOCTB.

O0BbeKTOM HCCJIeI0BAHMS SBIISIIOTCS OTOJICHHBIE U OITYILIEHHBIE II0CEBHBIE

CEMCHA CCIICKIMOHHLBIX COPTOB XJIOIIYaTHHKA, BKIIFOUCHHBIX B FOCYI[apCTBeHHHﬁ
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pEECTp CENBbCKOXO3SIMCTBEHHBIX KYJBTYpP, PEKOMEHJOBAHHBIE K IIOCEBY Ha
TEPPUTOPUU  pecnyOnuku  Y30ekucraH, oOpaOoTaHHblE  HCCIEAYEMBbIMU
MOJIMMEPHBIMU IIpernapaTaMyi Ha OCHOBE XUTO3aHa U €ro MPOU3BOAHBIX.

IIpeameTom HCCJICJOBAHUA SBJISIETCSA olleHKa  A()PEeKTUBHOCTH
KaIlCyJMpPOBAHMS CEMSIH M3y4aeMbIMH IMOJIMMEPHBIMU MperapaTaMu, U3y4YeHHE HX
BIMSIHUSL Ha pa3BUTHE CEMSH M pPACTeHUs XJIOMYaTHUKA (OOBOAHEHHOCTh H
HaOyXaeMOCTb CEMsIH, AaKTUBHOCTb JIMIUAOB, (DEPMEHTOB, IbIXaHUs, POCT U
pa3BUTHE PACTEHUI, YPOXKAIHOCTB U 1Ip.).

Metoabl mcciaenoBanmii. lccienoBanus BBINOJHSAJIUCH B COOTBETCTBUU C
UMEIOLIMMHUCS N0 JaHHOMY HaIlpaBJICHUIO HAYKH METOAMYECKUMHU MOCOOUSMHU U
roCyJapCTBEHHBIMU CTaHIAPTAMHU.

Jisa  onpeneneHus xiopoduiuia B JIMCThSAX XJIOMYAaTHHKA B IOJIEBBIX
YCIOBHSIX UCIONb30Banu npudop «SPAD-502», a B 1aO0OpaTOpPHBIX YCIOBUSAX IS
OTIpeNeNICHU KU3HEeIeATeIbHOCTH - mpubop PlantVital.

OnpeneneHue MacIUYHOCTH M SKUPHBIX KHUCIOT Ha MPOPOCHIMX CEMEHax



MPOBOAWIN PEPPAKTOMETPUUECKUM METO/IOM, COJIEpKAaHUE PA3JIMYHBIX TPYII
COCIMHEHUM B pACTEHUSX, HWHTEHCUBHOCTU HEKOTOPHIX MPOLIECCOB OOMEHa
BEIIECTB M aKTUBHOCTH (pepMEHTOB ompenessii no «lIpaktukymy mo OMOXUMUU
pactenuii». Cratuctuueckas oOpaboTka pe3ynbTaToB, MOJYYEHHBIX B MpoIecce
uccienoBanuii, npoBoauiack 1o b.Il.JJocnexoBy (1986). IloneBbie OMBITHI
3aKJ1a/IBIBAJIUCH MO METOAMKE MOJIEBBIX OMBITOB C XJIOMYaTHUKOM.

HayuyHnasi HOBU3HA MCCJIEIOBAHUS 3aKIIFOUYAETCS B CICAYIOIIEM: BIIEPBbIE
W3YYEHO BIUSHUE KalCyJIUPOBAHUS CEMSH MMOJIUMEPHBIMH CHCTEMAaMH Ha OCHOBE
Bombyx mori xuto3aHa 1 €ro MpOU3BOAHBIX Ha MIPOLIECCHI PA3BUTHSI CEMSIH U
pacTeHu# XJIOMYaTHUKA;

pa3paboTaHbl ONTUMATBHBIEC U MIPEACIbHbBIE J03bI IPUMEHEHUS MPErapaToB
Ha OCHOBE XUTO3aHA U €r0 MPOU3BOJIHBIX;

000OCHOBaHBI  MPOUCXOIAIIME  MPOLECCHl  pocTa W pa3BUTHS B
KallCYJIMPOBAHHBIX CEMEHAaX W PACTEHUSX XJIOMYaTHUKA C MNPUMEHEHUEM
OTEYECTBEHHOIO Ipernapara Y3XuTaHa;

OTIPEJIEIICHO BIUSHUE PA3IMYHBIX BHEIIHUX U BHYTPEHHUX (PAKTOPOB Ha
(OTOCHUHTETHYECKUI MTPOLIECC;

onpeneneHa  A(PPEKTUBHOCTb  MPUMEHEHUS  MpenaparoB  Y3XHTaH,
kapOookcumeTmwixurozana (KMX), a Takke METaUIOKOMIUIEKCOB XHTO3aHa C
ko0ansToM U Meapio (ITMK) npu kancynupoBaHUM CEMSIH.

IIpakTHyeckue pe3yabTaTbl HCCJIAEI0BAHMH 3aKIHOYAIOTCS B CIEAYIOIIEM:
pa3palboTaH MOJIUMEPHBIA TPOTPABUTENH CO CTUMYIUPYIOMINM () PexTom
Y3XuTaH, CriocOOCTBYIONINIA YBETUYCHUIO MTOJIEBOM BCXOKECTH, POCTY, PA3BUTHIO
pacTeHuil, ypoKailHOCTH KaK OTOJIEHHBIX, TAK U ONYIIEHHBIX CEMSIH, OH HE
TOKCUYEH, HE 3arpsA3HIET YKOCUCTEMY;

npenapar Y3xXuTaH - [POTPABUTENb CO CTUMYJIUPYIOIUM 3PdeKTom,
3apeructpupoBan ['ocxumkomuccueit PeciyOnmmku Y30ekucTad njis MpuMEHEHUs B
arpoNpOMBIIIJIEHHOM KOMILIEKCE;

ArentcTBoM Y3cTanaapT yrBepxkaeHbl TSh 88.2 TexHuueckue yciaoBus

«CeMeHa XJIOITYaTHUKA ITOCEBHBIC KarcCyJInpOBaAHHBIC)) ;
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[Tomyuen ToBapHbIi 3Hak mog Ne MGU 15435;

[ToceBHBIE TUIONIAIM OTOJCHHBIX KAICyIUPOBAHHBIX Y3XHTAHOM TOCEBHBIX
cemsH B 2015 romy B pa3iMuYHBIX PETHOHAX pechyOnuku coctaBuinu Oonee 55,0
THIC. Ta.

JloCTOBEPHOCTH Pe3yJIbTATOB HcC/ieA0BaHUs. J[0CTOBEpHOCTh pe3yJbTaToB
UCCIIEIOBaHUSI OOOCHOBBIBACTCSI MPOBEICHUEM HCCICIOBAaHUI B COOTBETCTBUU C
COBpEMEHHBIMH METOaMU U CPEACTBAMHU, WX METOAMYECKH TMPaBUIBHOM
MOCTAaHOBKOHM, COBNAJCHUEM TEOPETUUECKUX U MPAKTUUYECKUX pe3yJbTaroB,
OpoBEIEHUEM  ampoOaluy  CHElHATUCTaMU ¥ TOJOXKHUTEIbHON  OIEHKH,
MOJyYeHWEM HAyYHBIX M TMPAKTUYECKUX PE3yJabTAaTOB, MPOBEICHUEM TIIyOOKOU
MaTeMaTU4YeCKU
CTaTUCTUYECKOW 00pabOTKHU pe3yIbTaTOB HAyYHO-UCCIEA0BATEIbCKUX Pa0dOT,
HMIMPOKUM UCTIOIb30BAaHUEM PE3YJIbTATOB MCCIIEI0BAaHUIN B POU3BOJICTBE,
COIOCTABIICHUEM PE3YJIbTaTOB UCCIEI0BAHUH € 3apyOEKHBIMU 1 MECTHBIMU
aHasoramu, 000CHOBaHHOCTBIO 3aKOHOMEPHOCTEM 1 BBHIBOJIOB.

Teoperuueckasi U NpaKkTHyeckas  3HAYMMOCTh  Pe3yJbTaToB



HCCJIeIOBAHUI 3aKJIIOYaeTCsl B TOM, YTO HAa OCHOBE JKOJIOTMYECKU O€30MMacHBIX
OMOJIOTMYECKH  aKTHBHBIX TIOJUMEPOB - XWUTO3aHA W €ro MPOU3BOAHBIX -
MOATBEPKICHA a¢pexTuBHOCTE  00pabOTKM  CEMSH 1O  TEXHOJIOTHH
KaICyJIMPOBAHUS, PE3YJbTaThl TEOPETHUYECKUX PACUETOB IMOKA3alid, YTO CTEIECHb
HACBIIIIEHHOCTH MOJIMMEPHON TUICHKHU BJIATOM U CKOPOCTHh COPOLIMM BOJIBI CEMEHEM
BIUIOTH  JI0O  Hayaja MPOKJICBBIBAHUS ~ KOPPEKTHO  COBIAJAIOT €
AKCIIEPUMEHTAIILHBIMU TAHHBIMH,

NpeAJIOKEHHAsT MOJIeSIb OINUCHIBAET 3aKOHOMEPHOCTH BOJHOTO TpaHCIOpPTa B
CEMEHH, BIIMSHHE TMOJMMEPHBIX MpErnapaToB Ha 0OBOAHEHHOCTh U HA0yXaeMOCTh
CEeMsIH XJIOMYaTHHKA, a TAKXE€ Ha POCT KOPHs, BBIABUHYTas paHee TUIOTe3a O
pEryJIMpOBaHUM  CKOPOCTH  TOCTYIUIGHHS  BOABl  TOJMMEPHOM  TJICHKOM,
KalCyJIMPYIOIIE ceMs, Hallla CBOE TMOATBEPXKICHUE B HSKCIEPUMEHTAX,
MIPOBENICHHBIX B JIAOOPATOPHBIX, & TAKXKE MOJIEBBIX U TTPOU3BOJICTBEHHBIX YCIOBUSX.

[IpakTuueckass 3HAUMMOCTH PAOOTHI 3aKJIIOYAETCS B TOM, YTO TEXHOJOTHUS
KalcCyJIMpOBaHUSI BHEJPEHA B 1I€XaxX MOJATOTOBKHM MOCEBHBIX CEMSIH XJIOMYaTHUKA,
Ha IOCEB HCMOJL3YIOTCS OTOJICHHBIE KAalCyJIMPOBAHHBIE CEMEHA XJIOMYAaTHHKA B
bepMepCcKrX X034iCTBaX BCEX PETMOHOB PECITyOJIMKH, PACTCHUS, BHIPAIIICHHBIC U3
ceMsiH, 00pabOTaHHBIX MOJUMEPHBIMHM TpernaparaMd Ha OCHOBE XHTO3aHA U €ro
MOJIMMEPHON TpenaparuBHOW (QopMoOil VY3XuTaH, MO CPABHEHUIO C KOHTPOJIEM
UMEIOT TEHICHIIMI0O K 0oJiee paHHEMY PACKPBITHIO KOPOOOYEK U TIO3BOJISIOT
MOJIYYHUTh 00JIee KaueCTBEHHBIN XJIOMOK-CHIPEIl, 0€3 YXYAIICHUSI TEXHOIOTHUECKUX
CBOICTB BOJIOKHA, IIPU ITOM YpOXKaHOCTh MpeBbIcHIIa KOHTpOIb Ha 2,0-4,0 1/ra.

BHenapenue pe3yJibTaTOB HCCJIEIOBAHNS:

MOJIyYEHBI TAaTEHTHI ATEHTCTBA MHTEJUICKTYaIbHON COOCTBEHHOCTH
PecryOnmuku Y36ekncTan 00 n300peTeHusIX:

NelAP03956 «Crioco6 kancyaupoBaHUs CEMSIHY,

NelAP04697 «Criocob BBISIBICHUSI BHICOKOKAUYE€CTBEHHBIX MOCEBHBIX CEMSIH B
HCXOHOM MTOCEBHOM Marepuare, c BBICTABJICHUEM ATaIOHHOTO
PErTIaMEHTHUPYIOIIETO TTOKA3aTelIsl 0 UX BbIJICICHUIO,

No TAP2013 0271 «Kommnozutiust 1y1st IpeAnoCceBHOM 00pabOTKH CeMsH

CEJIBCKOX03SIICTBEHHBIX KYJIBTYP U CIIOCO0 €€ MOITydeHUS.
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[Ipenapar VY3xuran, pa3paOOTaHHBIA Ha OCHOBE JIOKAJIBHBIX ChIPHEBBIX
COCTaBIISIIOIIMX, BKJIOYEH B I[Iporpammy Jokanu3anuy TPOU3BOACTBA TOTOBOM
MPOAYKIHNH, KOMIUIEKTYIOIIUX U3Aeaui u marepuainoB Ha 2014-2016 roapi.

3a 2010-2015 roasl 00beM MOATOTOBKH OTOJIEHHBIX KarCyJIUPOBAaHHBIX CEMSH
XJIOMTYaTHUKA, OOpabOTaHHBIX TMpemaparoM Y3XWTaH, Ha 3aBOJaX acCOIUaIldd
«Y3naxracaHoar» cocTtaBui Oonee 6,5 ThICSY TOHH, KOTOPBI€ OBLIM BBICESHBI B
dbepmepckux xo3siicTBax Bcex obiacTeil cTpaHbl Ha miomiaau 6onee 190 Thicsay
rektapoB. Ha momisix 3acessHHBIX CEMEHAaMH, KallCyJUpPOBAaHHBIMH Y3XUTAHOM,
MOJIyYEH JOIMOJIHUTENbHbIA ypoxkail Ha 2,0-4,0 1eHTHepa ¢ TreKkTapa BBbIIIE,
MOKAa3aTeu KauecTBa BOJIOKHA YIYYIIWIUCh, YKOHOMHUYECKas d()PPEeKTUBHOCTH B
pacuere Ha rTekrtap cocrtaBmsgeT 100-150 Teicsy cym (crpaBka MUHHCTEPCTBO
CeIbCKOro 1 BogHoro xo3siiictea Ne02/20-773 ot 06.06.2016).

AnpobGauusi pe3yJbTaTOB HCCJAEeI0BAHUA. Pe3ynpTaTbl HCCIECI0BAHUN
eXerogHo ObUIM  anmpoOupoBaHbl ampobOarmonHon komuccuer Y3HIILCX wu
OLICHEHBI TMOJIOKUTENIBHO, OTYEThl OOCYXJIEHBI Ha METOAMYECKOM M YYEHOM



COoBeTax MHCTUTYTa. HayuHble pe3ynpTarhl TOKIAIBIBAINCH U OOCYKIATUCH B PSIE
HAy4YHO-TIPAKTUYECKUX (GOPYMOB C OMYyOIMKOBAaHUEM MaTepuajoB, B TOM YHUCJE Ha
crenyomux KoHpepeHmusax: «[enohona MupoBoro pasHooOpasus XJIOMIaTHUKA —
OCHOBa (PyHIAMEHTAIBHBIX W TPUKIAAHBIX wucciuenoBanuit» (Tamkent, 2010),
«Hayxka o momumepax»: BKJIaJ B UHHOBAIIMOHHOE pPa3BUTHE YKOHOMUKM (TallkeHT,
2011), «lIlepcnexkTuBBl  CO3AaHUS  COPTOB  XJIOMYaTHUKA W JIIOLUEPHBI,
COOTBETCTBYIOIIUX MHPOBBIM cTangaptam» (Tamkent, 2011), «IlepcnekTuBbl
CO37IaHUs Majo3aTpaTHBIX arpoOTEXHOJOTHN B CeJIbCKOM Xo3siicTBe» (TalikeHT,
2011), «CocTosiHME U MEPCIEKTUBBI Pa3BUTHS 3aIUTHI PACTEHUN B MOJIEPHU3AIUU
cenbckoro xossucra. llocesmaercs 100-metnro HaydHo-mccienoBaTenbCcKoro
WHCTUTYTAa 3alluThl pacTeHuit u 20-meTuri0 HE3aBUCUMOCTH PecnyOnuku
V36ekuctan» (Tamkent, 2012), «Oxonorudecku O€30MaCHBIC MOIUMEPHI IS
arpoIPOMBIILIEHHOTO KOMILUIEKCa», «PoJb BHEPEHUS B MPAKTHKY MAJIO3aTPATHBIX
arpoOTeXHOJIOTM JJI1 YBEJIWYEHUS IUJIONOPOAMS TIOYBBI TMPU  BbIPAIIUBAHUU
XJIOITYaTHUKA U MOJIyYeHHE BBICOKMX YpOXKaeB XJjomnka-ceipuay» (Tamkent, 2012),
«OCHOBHBIE HAIIPaBJIEHUS B OpPraHU3alUH MPOBEACHUS HAyYHBIX W3BICKAHUI IO
cenekuuu U cemeHoBoiCTBY»  (Tamkent, 2013), «XXI Bek —Bek
UHTEIIeKTyaapHoro  nokojeHus» (Tamkent, 2013), «AxTyanbHble TPOOIEMbI
Hayku o nmoiauMepax» (Tamkent, 2013), «YcoBepII€HCTBOBAHUE arpOTEXHOJIOTUU
BO3/CJBIBAHMUS ~ XJIOMYAaTHUKA U COMYTCTBYIOIUX KyibTyp» (Tamkent, 2013),
Bropas mexayHaponHas kKoH(. MO M3y4EHUIO apUIIHBIX 3eMelb « HHOBamu 1ist
YCTOWYMBOCTA M MPOJOBOJIbCTBEHHOW OE€30MaCHOCTH apUAHBIX M MOJyapUIHBIX
teppuropuit» (Camapkann, 2014), «HaHomomuMmepHble CHUCTEMBI HAa OCHOBE
INPUPOAHBIX M CUHTETUYECKUX IIOJIMMEPOB: CHUHTE3, CBOMCTBA M INPUMEHEHHE»
(Tamkent, 2014), «IlepcniekTuBBl pa3BUTHS CENEKIMHM W CEMEHOBOJCTBA
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP B COBpeMEHHbIX ycioBusx» (Tamkent, 2015),
«O0pa3oBaHne W Hayka B MHTEpecax ycToluuBoro pa3sutus» (Tamkent, 2016),
«COBpPEMEHHOE  3KOJIOTMYECKOE COCTOSHHE MPUPOAHOW CpeAabl W HAyyHO

MMPAaKTUYCCKHUC ACIICKTbI PALMOHAJIBHOI'O IIPUPOAOITIOIb30BAHUI) (ACTanaHL,
2016).
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Ony0MKOBAaHHOCTH Pe3yJabTaToB HMcciaeaoBanus. [lo Teme nucceprauuu
ormyOsMMKoBaHO 44 Hay4yHBIX padoT, U3 HUX 3 mareHTta, | MoHorpadwus, 4 mocobwus,
uznano 11 crareir, U3 KoTtopbix 9 B pecnyOIMKaHCKMX U 2 — B 3apyOexHBIX
JKypHaiax, peKOMEHI0BaHHBIX BrIciiel arTecraiimoHHON komuccueit PecryOnuku
V30ekucTan I MyOJWKAIlMA OCHOBHBIX HAYYHBIX PE3YJIBTaTOB JOKTOPCKHX
JIUCCEPTALIUH.

Crpyktypa m 00beM auccepraunmu. Juccepranus COCTOUT U3 BBEACHUS,
IATH IJ1aB, BBIBOJOB, CIIMUCKAa MWCIOJIb30BAHHOW JIMTEPATYPhl WU MPUIIOKECHUI.
O0bEM auccepTanuu cocTapisaeT192 cTpaHUIbL.

OCHOBHOE COJIEPJKAHUE JUCCEPTALIUU

Bo BBegeHMM OTOOpPa)KEHBI AKTyalbHOCTh W HEOOXOJUMOCTBH MPOBEACHHBIX
UCCIIEJOBAHUM, OOOCHOBaHBI 1I€JIb W 3aJaud, HpeaIMEeT U OOBEKTHI, IOKAa3aHbI
COOTBETCTBHE MCCIENOBAHUN IMPUOPUTETHBIM HAIPABICHUSM Pa3BUTHS HAyKU H
TEXHOJIOTMI pEeCcHmyONnuKku Y30eKHMCTaH, Hay4dHash HOBHM3HAa M TMPAKTUYECKUE



pe3yabTaThl, a TAK)XXE TEOPETUUECKasi U MPaKTUUYECKasi 3HAYMMOCTh UCCIICIOBAHUM,
MPUBEJICHBl CBEICHUS O BHEIPEHUU PE3YJIbTAaTOB HCCICIOBAHUM B MPAKTUKY, 00
OIMyOJIMKOBAaHHBIX PabOTax, CTPYKType U 00bEME AUCCEePTAIIHIH.

B nepBoi maseauccepranun «Acnosib30BaHue MOJUCAXAPUAOB (XUTHH M
XHTO3aH) JJf1 TPeANoCeBHOH 00padOTKM CceMsIH CeJbCKOX03SIMCTBEHHbIX
KYJbTYP TEXHOJIOTUSAMHU HHKPYCTHPOBAHMS, APAKUPOBAHUA "
KANCYJMPOBAHMST W WX BJHAHHE HA TMOCEBHble KAYeCTBA CEMEHHOI0
MaTepuasia) MNpPUBEIACH aHAIW3 O CO3JaHUU U MPUMEHEHUU IIMPOKOTO CHEKTpa
ounonornyecku akTuBHBIX BemiecTB (BAB), B Tom uucie monuMmepHON HPHUPOJBI.
[Toka3aHo, 4TO OHU MOBBHIIIAIOT YCTOMUYUBOCTh PACTEHUN K 0OJIE3HAM, CTPECCOBBIM
dbakTopaM — HUBKHM TeMmIlepaTypam, 3acyXe U T.J., CTUMYJIUPYIOT BEreTaTUBHBIN
POCT ¥ PEMPOIYKTUBHYIO (DYHKITHIO PACTCHHUIA.

[TpuBenen ananmm3 3(pPEKTUBHOCTH PA3TUIHBIX MTOJIMMEPOB M UX IPUMEHEHUE
B CEIIbCKOM XO3SHCTBE, 3HAYCHUE IOJIMMEPOB LIS IMPEANOCEeBHON 00paboTKH
CeMSIH CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp TEXHOJOTHSIMU HUHKPYCTHUPOBAHUS,
JpakKupOBaHUs, KarlCyJTMPOBaHUS U UX BIMSHUE HA MTOCEBHBIE KAYECTBA CEMEHHOIO
MaTepuaja, a TakKe IMpOaHaIM3UPOBAaHbI PAaOOTHI, CBSI3aHHBIC C HCIIOIb30BAaHUEM
HAHOTEXHOJIOTUI B MOBBIIICHUN YPOXKAHHOCTH U Kaue€CTBA TOTOBOM MPOAYKIIUH.

OcBelieHbl BOINPOCHI, KOTOPHIE TIO3BOJISIIOT CHENaTh BBIBOJ O IITHPOKOM
MPUMEHECHUN XUTO3aHA B MUPOBOM CEIbCKOXO3IMCTBEHHOW MPAKTUKE, YTO CBA3AHO
C €ro POCTPEryIHupylomed W OaKTepUIUIHOW AaKTUBHOCTHIO, CIOCOOCTBYIOIICH
0€30MacHOCTH TPOM3BOJACTBA U KauecTBa IMPOMYKIIMH, COKPAIICHHUIO 3aTpaT IpHU
BBIPAIIMBAHUY YPOKasi, YAYUIICHUIO KaueCTBAa MOCEBHOIO Marepuasa, CHUAKECHUIO
3a00J1€BaéMOCTH U TOBBIIIEHUIO 3 ()EKTUBHOCTH IKOJIOTHYECKU OE30ITaCHBIX
MpernaparoB, 9TO CBUACTEIBCTBYET 00 aKTyaTbHOCTH TEMBI qUccepTauu. Bo
BTOpOU m1aBe auccepranuu «MecTo, yCJa10BUsl, MATEPUAJIBI 1 METOAUKA
NMPOBeAeHUA UCCJIeIOBAHUIDY TPUBEICHBI MaTepUasibl U METOMKA ITPOBEICHUS
HCCIIeIOBAaHUM, TaHAa XapaKTePUCTUKA MMOYBBI, YCIOBUS TIPOBEACHUS
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71a00paTOPHBIX UCCIICAOBAHUN U MOJEBBIX OIBITOB, @ TAKXKE arpOTEXHUUYECKUX
MEPOIPUITHH, OCYIIIECTBICHHBIX Ha ONIBITHOM yYacTKe.

B »3T0il ImaBe J1aHO oOINMCaHuE OIpeneieHus Xjaopouiia B JIUCThIX
XJIOITYaTHUKA B MOJEBBIX YCIOBUSAX MPHU MCHOIb30BaHUU npubopa «SPAD-502», a
B JIaOOPATOPHBIX YCIIOBUSX AJISI OMPEACNICHUS KUZHEACITEIbHOCTH UCTOIb30BAIN
npubop «Plant Vitaly.

HccnenoBanusi MpPOBOAMIUCH B JAaOOPATOPHBIX M TOJIEBBIX YCIOBUSAX Ha
PecnyOnukaHCKOW CTaHUMUM TEPBUYHOTO CEMEHOBOACTBA W CEMEHOBEIICHUS
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYyp (B HAcTosliee BpeMs BOIIEAUIE B COCTaB
HayuyHo-HcClieqoBaTenbCckoro  MHCTUTYTa  CEJIEKLUH,  CEMEHOBOACTBA U
arpoTEXHOJIOTMM BbIPAILMBAaHUS XJIOMNKA), MO PELIECHUIO 3a/ay, MOCTaBJICHHBIX B
paMKax auccepraimoHHon padbotsl ¢ 2003 1. mo 2015 .

B kadecTBe MCXOAHOrO Marepuaa AJis IPOBEACHUS UCCIEA0BaHUN
UCITOJIB30BAJIM ceMeHa copToB xjomuatHuka C-6524, Cynran, C-4727, AH-Basyt
2, byxapa-6, Hamanraun-77, byxapa-102, Aaauxan-35, Auamxan-36, Oman,
KOTOpbI€ BHECEHBI B [ OCyapCTBEHHBIN PEECTp CENBCKOXO3IMCTBEHHBIX KYJIBTYD,
PEKOMEHIOBaHHBIX K MOCEBY Ha Tepputopuu PecryOnnku Y30ekucTas.

Jns  mpenmnoceBHOW 0OpaOOTKM CEMSIH CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP



MPUMEHSITUCH SKOJIOTUYECKU 0e30MacHble OMOJIOTUYECKH aKTUBHbBIC MOJMMEPHI Ha
OoCHOBe xHWTo3aHa BM u ero mpou3BOAHBIX, CUHTE3MPOBAHHBIX B JiabopaTopuu
«Cunte3 mnepcnektuBHbIX noiaumepoBy (CIIII) HayuHo-uccnenoBaTenbcKoro
[Hentpa xumun wu ¢umsukn nomumepoB (HULX®DII) mnpu HamumonansaoMm
yHuBepcutete Y36ekucrtana (HYY). TloceBHble cemeHna o00pabaTbiBalnCh
pacTBOpaMu MOJMMEPOB HAa OCHOBE XMUTO3aHA U €T0 MpernapaTuBHBIX (GOPM.

B Ttpertbeil maBe mucceprauuu «BiamusiHme ucciienyeMbIX OHOJIOTHYeCKH
AKTHBHBIX MOJMMEPOB HA MPOIECCHI, POUCXOASIIIUAE B CEMEHAX U PACTEHHUSIX
XJIOMYATHUKA» TPOAHATU3UPOBAHA POJIb TMOJUMEPHBIX MpenaparoB Ha OCHOBE
XUTO3aHa W €ro MPOU3BOJHBIX B IMOJYYEHUU BBICOKMX W TapaHTUPOBAHHBIX
YPOXKaeB CEIbCKOXO3IMCTBEHHBIX KYJIBTYP.

HccnenoBanusi 1O BIMAHHUIO Y3XMUTaHa Ha JaOOpaTopHyl0 M TOJEBYIO
BCXOXKECTh CEMSH, pPOCT M pa3BUTHE PACTEHUW XJIOMYATHUKA, TaKXKe 10
NPUMEHEHUIO Tpenapara Y3XWUTaH I MPEIIOCEBHOM OOpaOOTKM OTOJICHHBIX
CEeMSIH XJIONMYAaTHUKA TEXHOJIOTMEW KarcynupoBanus Hadarbl ¢ 2003 romana
PecnyOnukaHCkoll CTaHIUM TEPBUYHOTO CEMEHOBOJCTBA M CEMEHOBEICHUS
CEJIbCKOXO03SIMCTBEHHBIX KylbTyp MCBXPV3.

OneITHl O KaIlCyJUPOBAHWIO CEMSIH XJIOMYATHHUKA pPAacTBOPAMU XHUTO3aHA
(X3) pa3HOil cTenmeHu JearleTUIMpPoBaHUA U KapOokcumeruiieoao3bl (KMII)
pa3HOM MOJIEKYJISIPHOM Macchl MO3BOJWIM pa3paboTarh ONTUMAJbHBIA COCTaB
V3xuTaHa, OpoU3BOACTBO KOTOPOTIO HalaXeHO Ha ombITHOM ydacTke MXDIT AH
PVY3 (B macrosmiee Bpemst HULIX®DIT nmpu HYY).

N3yyanock BIUSHUE MPOU3BOAHBIX XUTO3aHA B JaOOPATOPHBIX YCIOBHUSAX Ha
DHEPrUI0 TPOpacTaHUsS W  BCXOXKECTh CEeMsH  xjomyarHuka. (OOBEKTOM
WCCIICIOBAHUS CIY)KWUJIM CeMEHa XJjomyatHuka copra (C-6524, koropele mnepen
nmoceBoM obOpabaTeiBamuch pactBopamu  X3+Co™m mektuHa. IIpoBeneHHbIE

HCCICOA0BaHU:A ITIOKAa3aJK, 4TO ITOJITMMCPMCETAJINIOKOMIIICKCEI IICKTHHA C MOHAMHA
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ko6anbra (ITK+Co™) B MccneayeMpIX KOHIEHTPAIUAX TTOJNOKUTEIBHO BIHAIOT HA
SHEPIrUI0 MPOpACTaHUs, BCXOXKECTh, a TAKKE Ha JUHAMHUKY MPOPACTAHUSI CEMSH,
4yT0 00ecreurnBaeT paHHUN POCT U PA3BUTHE XJIOMYATHUKA.

N3yuenne BnusHus npenaparoB [IMK xutozana ¢ Co mnpu pa3inuuHbIX
KOHIIEHTpAIMSAX pPacTBOpa II0Ka3ajo, YTO SHEPrus NPOpacTaHUsi U BCXOXKECThb
MPEBBIIIAIOT KOHTPOJb Ha 7-15%.

C 1enbio BBISBICHUS MEXaHU3Ma JCHCTBUS MOKA3aHO BIUSHUE HCCIIETYyEMBbIX
OMOJIOTUYECKH aKTHUBHBIX MOJMMEPOB Ha MPOIECCHI, TPOUCXOMASIINE B CEMEHAX U
pacTeHUSAX XJIOMYAaTHHUKA. BBIsSBIEHO 3HAaueHHUE OOBOAHEHHOCTH W HAOyXaeMOCTH
Ha MpOpacTaHWe CEMsIH XJIOMMYaTHUKA, B T.4. B KallCyJUPOBAHHBIX, C TOUYKH 3PECHUS
TEOpHH CHHEPreTUKH (puc. 1).
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Pucynok 1. Bausinue 00pa0oTKH OroJIEHHBIX CEMSIH XJIOMYATHUKA COPTA
CyJTan pa3JIMYHBIMH NPENApPpaTAMU HA KHHETHKY COPOLUH BOABI

C uenpl0 WHCCENOBaHUS TIPOIIECCA HACHIIMIEHUS BOJOM 00paboTaHHEIE,
OMYILIEHHbIE CEMEHa XJiomyaTHUKa copta C-6524 HCOBITHIBAIM B TPEX BapHaHTaX:
KOHTpOJIb;, JlanOpoH; VY3xuTaH, a OroJCHHbIE - B TATH BapuUaHTaX: KOHTPOJb;
Han6pon; KMII; xuto3an; Y3xutan. J[Jiss HCClIeTOBaHUI HCTHOMB30BATU TaKXe
oOpaboTaHHBIE OTOJIEHHBIE ceMeHa XxJjomuaTHuka coptoB Cynran u byxapa-6
MPOM3BOAHBIMU XMTO3aHa B 6 BapuaHTax: KOHTposb; II-4; VY3xuTaH; XWTO3aH;
XUTO3aH+UOH MeAu, KapOOKCcuMeTWwIxuTo3aH (mporpaBurenu [anbpon u I[1-4
MCIIOIb30BAIMCH B KQUECTBE ATAJIOHA).

OnyllieHHbIE CEMEHa XJOMYaTHHUKA BO BCEX BapUaHTaX B TEUCHUE MEPBOIO
yaca MOIJIOTUIM HauOOJIbIIee KOJIMYECTBO BOJBI MO OTHOIICHHIO K MAacCe CyXHuX
CeMsiH, 3aTeéM  KOJIMYECTBO  IIOIVIOMIEHHOM  BOABI  CTAOMIIM3UPOBAJIOCH.
[TormomaeMocTh BOABI OTOJEHHBIMHM CEMEHaMM xJjomdarHuka copra C-6524 B
nepBble 4YeThipe 4Yaca ObuUla HauOOoNbIIEH B KOHTPOJBHOM BapuUaHTe U C
npumeHenueM JlanOporna u KMX. HaubGombIiee moromnieHne BOIbI 32 BCE BpeMs
HaOIIOICHUH 0Ka3aJ0Ch B BApHaHTax C MPUMEHEHUEM Y3XHTaHa U XUTO3aHa.
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[ToromaeMocTh BOABI OTOJIEHHBIMM CEMEHAMU XJIOMYaTHHKa copTtoB CynraH
u byxapa-6 B mepBsie deThIpe yaca Oblia HAMOOMBIIEH B KOHTPOIHHOM BapUaHTE U
npu npuMmeHenuu I1-4. Haubompiee mommonieHne BoAbI3a BCe BpeMs HaOIoaeHUM
OKAa3aJIOCh B BaphaHTax C MPUMEHEHUEM Y3XUTaHA, XUTO3aHAtHOH MEIU U
XUTO3aHa.
BreisiBiieHo, uro HamboJbllee YCKOPEHHE POCTa KOPHS XJIOMYaTHUKA 3a BCE
BpeMsi HaONIONEHUI OKa3ajloCh B BapuUaHTaxX C MPUMEHEHUEM Y3XUTaHa U
XuTo3aHa (puc. 2).
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Pucynok 2. Biausinue 00padoTKu CeMsH XJIOMYATHUKA Pa3JIMYHbIMU
NnpenaparaMm Ha PoCT KOPHS Y OroJIeHHBIX (2) M ONyLIEHHbIX ceMsH (0)
copra C-6524

Takum 06pa3oM, ¢ UCTIOIB30BAHUEM MPETIOKEHHON MOJIEIIN OMTMCAHbI
3aKOHOMEPHOCTH BOAHOTO TPAHCIIOPTA B CEMEHU, BIMSIHUE MPOTPaBUTENEH HA
O0OBOTHEHHOCTh M HA0yXaeMOCTh CEMSH XJIOMMYATHHKA, & TAK)KE Ha POCT WX KOPHSI
MOJ1 BIIUSTHUEM TOJIUMEPHBIX IIPenaparoB.

[Ipenaparbl Ha OCHOBE XMTO3aHA OOBIYHO XapaKTEPU3YIOTCS KaK MHAYKTOPHI
YCTOMYMBOCTH  PACTEHUM, 3allyCKAIOIIWE pa3JIMYHbIE 3alIWTHBIE PEAKLIUH
pacteHuil. M3yueHue akTUBHOCTH MEPOKCHAA3bl MOKA3a10, YTO OHA 3HAYUTEIHHO
U3MEHSETCSl MPU CTPECCOBBIX COCTOSHMSX, @ TAKXKE MOBBIIIACTCS HA HaYyaJlbHOM
ATare NpopacTaHus CEMSH.

B OCHOBHOM aKTHMBHOCTh NEPOKCHIA3bl IMOBBIIIAECTCS HA MPOPOCTKAX, YbH
ceMeHa ObUIM KalcyJupOoOBaHbl NOJMMEPHBIMU MpenaparaMy Ha OCHOBE XUTO3aHa U
€ro mnpou3BOAHBIX. Tak, B BapuaHTE C Y3XUTAaHOM TIOKa3aHUs SHEPruu
MPOPACTAaHUSA U BCXOXKECTH CEMSH XJIOMYaTHUKAa OCTAIOTCA HAa YPOBHE KOHTPOJIS,
OJTHAKO, AKTUBHOCTh MEPOKCHAA3bl y O-THEBHBIX U |2-THEBHBIX NPOPOCTKOB
noBbIaeTcst B 1,4 pa3a mo cpaBHEHUIO C KOHTPOJILHBIM BapuaHToM. B oOpasiax,
obopaborannabix 2% KMX u TIK-MK-X3, sueprus mpopacTaHuss M BCXOXKECTh
ceMsiH mnoBblaercss B 1,04 paza mo CpaBHEHUIO C KOHTPOJIEM. AKTUBHOCTh y 6-
JTHEBHBIX W 12-IHEBHBIX TMPOPOCTKOB ceMsiH, oOpaboranubix 2% KMX,



noBbimaeTcs B 1,2 u 1,3 pasza, COOTBETCTBEHHO, B BapUaHTE y O6-THEBHBIX U 12-

40
nHeBHbIX popocTkoB ¢ [IK-MK-X3 nossimaercs B 1,3 u 1,6 pa3sa,
COOTBETCTBEHHO.

Taxum 00pa3oM, BBISIBIICHO, YTO KalCyJIMPOBAaHUE CEMSH MOJIUMEPAMH Ha
OCHOBE XWTO3aHa U €ro MpoUu3BOIHbIX (Y3XUTaH, kKapOokcumeTuinxurosa, [TK
MK-X3-MeTaaI0KOMIIIEKC XMTO3aHa C TIEKTHHOM ) MOJIOKUTEIBHO BIUSIET Ha
SHEPIUIO MPOPACTAHUS U BCXOXKECTh CEMSIH XJIOMMYATHUKA U MTOBBIIIAET AKTUBHOCTD
dbepmeHTa epokcuia3bl B cpeHeM B 1,3 pa3a 1o cpaBHEHUIO ¢ KOHTPOJIbHBIM
BapUAHTOM.

B xome oHTOrenesa pacTeHuE€ MPOXOAMUT JiBa MNPUHLMIHAIBHO OTJIMYHBIX
aTama — reTepoTPOQHBIN, OXBATHIBAIOIINI CaMble TIEPBBIC JHU MPOPACTAHUS CEMSH
U aBTOTPO(HBIN- TOCIE Tepexoja MPOpocTKa K (HOTOCHMHTE3y U TOMIOIMICHHUIO
BEIIECTB M3BHE C IOMOIIbI0 KOPHEBOW CHUCTEMBbI. B 3TUX YCJIOBHUSIX 3amacHbIM
BEIECTBAM MPUHAJJIEKUT 0CO00 BaXKHAS POJIb.

Hamu n3yueHo u3MeHeHue akTUBHOCTH JIMIA3bl IO MEpEe MPOpacTaHusl CEMSIH
XJIOMYATHUKA. BBISIBIEHO, UTO HA MPOTSHKEHUM MEPBBIX ABYX JHEHM, KOTAa HUIET
HaOyxaHWe CEeMsIH, aKTUBHOCTb JIMMAa3bl HApacTaeT CPaBHUTEIBHO MEIICHHO.
Pacnan sxupa HauMHAETCS MEXIY BTOPBIM U TPEThUM JHEM OT Havayia HaOyXaHHs
CEeMsIH, YTO COOTBETCTBYET MAKCHMAJIbHOMY TIOBBIIICHUIO YPOBHS COJEPKAHUS
KUCIION Jumas3el. Ha ueTBEPTHIA JeHH OT Hadanma HaOyXaHUS TPUXOIUTCS
MaKCHUMYM aKTHBHOCTHU IIEJIOYHOM JIUIA3bl U MOYTH MOJHOE UCUE3HOBEHUE KUCIION
munasbl. K ceqpMoMy JTHIO TpopacTaHus POLiecC 3aBepIiaeTcs.

Habop >KMpHBIX KHUCIOT y CEMSIH pacTeHHUH XJIOMYaTHUKA, 0O0paOOTaHHBIX
UCCIIETyEeMbIMU MOJIMMEPHBIMU npenaparamu, OJIMHAKOB, paznuus
O0OHapY>KHUBAIOTCS TOJIBKO B MX KOJIMYECTBEHHOM COOTHOIIICHUHU.

CymiecTBeHHbIE pa3JIMuMsl B KOJIMYECTBEHHOM COCTaBE JKUPHBIX KHUCIOT
HaOMOaNNCh B BapuaHTe ombiTa ¢ 00paboTKoi cemsiH mpenaparoMm JlanOpoH u
V3xutan. B Bapuante ombita ¢ JanOpoHOM Macio HMMENO HEHAaCBIILEHHBIN
XapakTep 3a CUeT YBEJIHMYEHHS MPOILIEHTA JIMHOJEBOW KUCIOThI, & B BApUAHTE C
VY3XUTaHOM JKMPHOKHUCIOTHBIA COCTaB Macja HOCWJI Xapaktep OoJbliei
HACBHIIIIEHHOCTH 3a CYET YBEIWYCHUS MPOICHTA NaTbMUTHHOBON KUCIIOTHI.

B uerBeprtoii 11aBe «BiMsiHUe McCiIeAyeMbIX OHONIPENApPaTOB HA KAYeCTBO
YPOkasi B Pa3BHBAIOIIUXCSH PACTEHUAX XJOMYATHUKAY» MPUBEJICHBI PE3YyIbTaThl
WCCIIEIOBAHU IO BIUSHHIO KAICYJIMPOBAHUS CEMSIH XJIOMYaTHUKA SKOJIOTUYECKHU
0e30macHbIMM OMOJIOTMYECKU aKTUBHBIMU MperapaTaMyd Ha OCHOBE XWTO3aHa U €ro
MIPOU3BOJIHBIX HAa TTOCEBHBIE U COPTOBBIE KAYECTBA CEMSIH XJIOMYATHUKA.

Ha oneitHOM  yuactke  MHCTHATyTa  CEJIEKIIMH, CEMEHOBOJCTBA U
arpoTeXHOJIOTMK BbIpamuBaHus xjonka B 2012-2015 romax mpoaomkaiuch
ucciuenoBaHus Ha coprax xJjiomyatHuka Cynran u C-6524 B nsatu BapuanTax. [Ipu
3TOM OBUIM MCHOJIb30BaHbl OrOJEHHBIE CEMEHa, OOpaboTaHHbIE MpernapaTaMu
VY3xuTaH, XUTO3aH, MOJUMEP METAUTOKOMIUIEKCXUTO3aH C Meabto, JlanOpoH, u
KOHTPOJIH 0€3 00paboTKH.

B moneBeix ycnoBusX ObUTM TIPOBEAEHBI HAOMIOACHUS 10 JUHAMUKE
MOSIBJICHUS] BCXOJIOB, PACIIPE/ICIICHUIO BCXOJIOB MO THE3/1aM, ONpeieNisijiach MojeBas
BCXOXKECTh, MOPAKAEMOCTh TOMMO30M, KOPHEBOM THWIbIO, TIEH W TpHUIICAMH, a
Tak)ke MPOBOAMWINCH (peHonornueckue Haodmoaenus. [lomydyennsie



41
JAHHBIC TMOKA3BIBAIOT, YTO OTOJICHHBIC KAIlCyJIMPOBAHHBIE CEMEHA C TPUMECHECHUEM
XUTO3aHa M €ro MPOU3BOAHBIX -Y3XUTaH, METAJIOKOMIUJIEKC XHUTO3aHA C HMOHOM
MEIM MMENH MPEeUMYIIECTBO, KakK Iepel KOHTPOJbHBIMU PACTECHUSIMU, TaK U B
CpPaBHEHUU C IPYTUMH BapUaHTAMH.

Tak, moneBas BCXOXKECTh OTOJIEHHbIX ceMsiH copra CynraH, oOpaOOTaHHBIX
V3xutaHom, okazanach Ha 4,1% Briie, a copta C-6524 — Ha 1,4% no cpaBHEHHUIO C
pactenusimMu, oOpadboranubiMu Jan6ponom Ha 3,7% U 110 CpaBHEHHIO C KOHTPOJIEM
—Ha 1,7%, coorBeTcTBeHHO. Daza OyToHM3aIMU PU 00paOOTKE OTrOJIECHHBIX CEMSH
(copt CynraH) Y3XxuTaHOM W XWTO3aHOM HACcTynuia Ha 3 JHS paHbIIE, HA TOCEBAX
(copt C-6524), 06pabOTaHHBIX METAINTIOKOMIUIEKCOM XHWTO3aH C MOHOM MU, Ha 4
JTHS paHbIlle, a XUTO3aHOM — Ha 3 JIHA — 1O CPaBHEHHUIO C KOoHTpojeM. Poct
pacTeHuii Ha 1 WIOHS B TMOCEBaX C OTOJCHHBIMM ceMeHamu copra Cynras,
00paboTaHHBIX Y3XMTAHOM, OKa3aJiCs BBINIE KOHTpossd Ha 2,6 cM, a copra C-6524
—mna 1,7 cMm.

JlanbHelme pe3ynbTarbl HaOMIOACHHU TTOKa3aIH, YTO TI0 POCTY PACTEHUH Ha
1 urons, 1 aBrycra, 1 ceHTS0ps, BhIpallleHHbIE U3 OTOJICHHBIX ceMsiH copta CynraH
u C-6524, oOpaboTaHHble Y3XUTAHOM, UMEJIH MIPEUMYILECTBO NEpPel KOHTPOJIEM U
npyrumu Bapuantamu. Ha 1 ceHTs0psi poCT pacTeHuii U3 OroJICHHBIX CEMSIH COpTa
Cynran, oOpaboTaHHble Y3XxuTaHOM, ObuTM Ha 6,2 cM, a 00pabOTaHHBIX
MmetajuiokomiuiekcoM X3+Cu— Ha 11,5 cm ObU1 Bhilie KOHTPOJA. CUMIIOANATBHBIX
BEeTBEW Ha xyom4yarHuke copra CylTaH, BBEIPAIICHHOTO M3 CEMSH, 00pa0OTaHHBIX
V3xuranom, Obuto Oompmie ©Ha 0,5, a w®3 ceMaH, 00paOOTaHHBIX
MeTaJuToKoMIUIeKcoM XxuTo3aH+Cu — Ha 0,9 Gopliie Mo cpaBHEHUIO C KOHTPOJIEM.

Poct xnomuarauka copra C-6524, BBIpAIIEHHOTO U3 CEeMsIH, 00pabOTaHHBIX
V3xutanom, Obl1 Oonbiie Ha 7,0 ¢M, U3 OrOJICHHBIX CEMSH, O0paOOTaHHBIX
METAJUIOKOMIUIEKCOM XUT03aH+Cu — Ha 6,5 CM BBIIIE MO CPABHEHUIO C KOHTPOJIEM.
CumnonuanbHBIX BETBEW Ha xyomuaTHUke copta C-6524, BbIpallleHHBIX U3 CEMSIH
oOpaboTaHHBIX ¥Y3xuTaHOM, ObuTO Ha 1,8 mIT. OOJIbIIIE, W3 OTOJEHHBIX CEMSH,
00paboTaHHBIX METaUIOKOMILIEKCOM XuTo3aH + Cu — Ha 2,7 mT. OoJblIe Mo
CPaBHEHUIO ¢ KOHTPOJIBHBIMHU PACTCHHUSIMHU.

Ha 1 HOa0ps HauBbIcHIas ypo)XKailHOCTh B mepecuere Ha |1 ra orMedyeHa B
BapUaHTaX XJIOMMYaTHHUKA, BBIPAIIICHHOTO W3 CEMsH, 00paOOTaHHBIX Y3XHUTAHOM H
METaJIOKOMIUIEKCOM XHUTO03aH + Cu. YpoxkalWHOCTh XJIOMYATHHKA, BBHIPAIIEHHOTO
13 OroJIeHHBIX ceMsiH copTa CynTaH, 00pabOTaHHOTO Y3XUTAHOM U MOJTUMEP
METaJUIOKOMIUIEKCOM, Oblla BhIlie Ha 4,5 11/ra u 5,3 1/ra COOTBETCTBEHHO, a COpTa
C-6524 - 4,2 wra u 4,0 wra(rabn. 1). Heobxogumo OoTMETHUTH, YTO pacTeHUS,
MOJIy4YeHHBbIE OT CEeMsH, OOpabOTaHHBIX Y3XUTAaHOM M METaJNIOKOMILIEKCOM
xuTo3aH+Cu, HMMEIOT TEHJACHIMIO K paHHEMY pAacKpBITHIO KOpOOOYEK, YTO
MO3BOJISIET TIOTYYUTh 00JIee Ka4eCTBEHHBIN XJIOTIOK-CBIPEIL.

st ompeneneHuss XO3AWCTBEHHO IIEHHBIX TMPU3HAKOB XJIOMKA-ChIpLIA U
TEXHOJIOTUYECKUX CBOWCTB BOJIOKHA OBUTM OTOOpaHbl MpOOHBIE oOpasibl mo 50
KOpOOOYeK, MO0 HUM OIpe/esieHa Macca XJIOMKa-ChIplia OJAHOW KOpPOOOYKH B T,
JUTMHA BOJIOKHA Ha BEJIBBETHBIX JOCKaX B MM W BBIXOJl BOJIOKHA B TIPOIICHTax. B
pecryonukanckoM T1ieHTpe «Cudary omnpeneneHbl TEXHOJIOTHUYECKHE CBOMCTBA

BOJIOKHA 110 cucteme HIV.
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Taoauna 1

YpoxaiiHOCTHH X039 CTBEHHO LIEHHbIE Ka4eCTBA XJIONMKA-ChIPIa COPTOB

Cyartan u C-6524 R, (ycpeanenHblie qaHHbie 3a 2012-2015 rr.)

Ne Bapuaunrtbl CoOpano ypoxkas XJIONKA-ChIPLA
Ha Ha Ha Bcero
15 cenTabps 1 oxTs0ps 1 HosIOps Pa3
r n/ra r n/ra r n/ra r m/ra | HHI
aor
KOH
TpO
Jast
@
Copr Cyaran
1. | Koutpomb 8028 | 22,3 | 4356 12,1 [ 1800 | 5,0 | 14184 | 394 0
2. | HanGpon 8066 | 22,4 | 4428 | 12,3 | 1798 | 5,0 | 14292 | 39,7 | +0,3
3. | V3xuran 9047 | 25,1 | 5256 14,6 | 1609 | 4,5 | 15912 (44,2 | +4,5
4. | Xwuro3an 8748 | 24,3 | 4860 | 13,5 | 1656 | 4,6 | 15264 | 42,4 | +3,0
5. | Meramioko 9000 | 25,0 | 5004 (| 13,9 | 2088 | 5,8 | 16092 | 44,7 | +53
M IIJIEKC
X3+Cu
HCP 5= 0,44 u/ra, HCP (s=1,04%
Coprt C-6524
1. | Koutpomb 7884 | 21,9 | 4212 11,7 | 1908 [ 5,3 | 14004 | 38,5 0
2. | HanGpon 8100 | 22,5 | 4176 11,6 | 1836 | 5,1 | 14112 | 39,2 | +0,7
3. | V3xuran 8856 | 24,6 | 4464 12,4 | 2052 | 5,7 | 15372 | 42,7 | +4,2
4. | Xwuro3an 8532 | 23,7 | 4716 13,1 | 1476 | 4,1 | 14724 | 40,9 | +2,4
5. | Meramioko 8748 | 24,3 | 4788 | 13,3 | 1764 | 4,9 | 15300 | 42,5 | +4,0
M IIJIEKC
X3+Cu
HCP 4s= 0,57 u/ra, uau 1,41%
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[IporieHT BBIXO/Ia BOJIOKHA, Macca XJIOMKa-ChIpIla OAHOW KOPOOOYKH, JIMHA




BOJIOKHa y pacteHuid copra CynTaH, ceMeHa KOTOpBIX OblIM 00paboTaHbI
VY3XuTaHOM, MPEBBIIIATN KOHTPOJb, COOTBETCTBEHHO, Ha 0,2%, 0,2 r u 0,3 MM, 110
cpaBHeHUIO C¢ dTamoHoM (J/[amOpoH) BbIXOm BOMOKHa oOkaszajicst Beime Ha 0,4%,
Macca XJIOMKa-ChIpIia OaHoM kopobouku Ha 0,2 T, [yirHa BojoKHA - Ha 0,1 mwm.

[Ipu 06paboTke ceMsH METaNIOKOMIUIEKCOM XUTO3aH C MEJBIO BBIXOT
BOJIOKHA MpeBbIan KoHTpodb Ha 0,1%, Macca xiomnka-cbipiia OJHOM KOPOOOUKH —
Ha 0,2 1, ;iMHa BolokHa — Ha 0,5 MM.

ITo copty C-6524, ceMeHa KOTOpbIX 00pabOTaHbl Y3XUTAaHOM, BBIXOJl BOJIOKHA
OKa3aJicsl BBIIIE M0 CPaBHEHUIO ¢ KOHTpoJsieM Ha (0,4%, mMacca XJI0mKa ChIplia OJTHOM
kopoOouku -Ha 0,2 T 1 JyIMHA BoJIOKHA -HA (0,4 MM, a 10 CPaBHEHHUIO C CEMEHaMHU,
MPOTPABJICHHBIMU TpenaparoM J[anmOpoH, BBIXOA BOJOKHA OKazalicsi OoJbIlle Ha
0,3%, nuHa BosiokHa - Ha 0,2 MM 1 Macca xJjonka-ceipia - Ha 0,2 . Ilo cemenam,
00pabOTaHHBIM METAJUIOKOMIUIEKCOM, BBIXOJI BOJIOKHA IO CPaBHEHUIO C
KOHTposieM okazaiyica - Ha 0,3% Bblllle, Macca XJIOMKa-ChIpIIa OJHOM KOPOOOYKHU
oonbie - Ha 0,2 T ¥ AJIMHA BOJIOKHA OKaszaiack kopode- Ha 0,1 MM.

TexHoMOTMUECKHME CBOWCTBA BOJIOKHA, HE3aBUCUMO OT MPUMEHSEMBIX
MOJIMMEPHBIX KOMITO3UIMNA, COOTBETCTBYIOT JAHHBIM aBTOPCKOro omucaHwus. Tak
MUKpOHEp Bapbupyer oT 4,43 no 4,53 no copry Cynrad u ot 4,39 no 4,48 no
copty C-6524.

[TonydenHsie TaHHBIE CBUIETEIBCTBYIOT O TOM, YTO KalCYJIMPOBAHUE CEMSIH
UCIIBITYEMBIMU TIperapaTaMy Ha OCHOBE XUTO3aHa U €r0 MPOU3BOAHBIX — Y3XUTaHa
¥ METAJUIOKOMIUIEKCA XUTO3aHa — JIAIOT TOJI0KUTEIHHBIC PE3YJIbTaThI B
XJIOITKOBO/ICTBE.

[IpencraBmsio WMHTEpEC H3Y4YEHHUE HAKOIUICHHS XJopoduima u OGuoMacchl
pacTEeHMI XJIOMYaTHUKA, BBIPAIICHHBIX M3 CEMsSH, 00pa0OTaHHBIX HMCCIIEIYEMbIMU
MOJIMMEPHBIMU TIperapaTaMH.

BrisiBiieHO, 9TO KancyIMpoBaHUE CEMsIH MPEerapaToM Y3XUTaH OJarompusTHO
JIEUCTBYET Ha HAKOIUICHHE XJI0podUiUIa B pacTeHUIX XJiomyarHuka. Kpome
M3Yy4YeHUs] HAKOTUICHUS XJIOpOo(UIIia B IUCThSIX PACTCHUHN U €r0 BIUSHUS Ha
YpOXKaitHOCTh, ObLTa MOCTaBICHA 3aa4a, ONPEACIIUTD IEHCTBHE HUCCIICTYESMbBIX
MOJIMMEPHBIX MPENapaToB Ha HAKOTUICHUE CyXO MacChl XJIOMMYaTHHKA.

Cyxyto Maccy omnpenessijid B Haualle IBETEHUsI, BO BpEeMs LIBETCHUS U
10000pa30BaHusl, BO BpPEMs CO3PEBaHUS U B IIEPUOJ] MACCOBOTO CO3PEBAHMS.
[TonyueHHbIC TaHHBIC MMOKA3bIBAIOT, YTO HA CYXYIO0 MAacCy PaCTCHUN OKa3bIBACT
BIUSTHUE 00pabOTKa CEMSTH UCITBITYEMBIMU TTOTMMEPHBIMH  TIperiapaTamu. Taxk,
cyxasi Macca pacTeHuit Ha 18 ceHTs0psl, T.. B IEPUOJ] MAacCCOBOTO CO3PEBAHMUSI, 11O
OTOJIEHHBIM ceMeHaM 1o copTy CylTaH npeBbliana KOHTpoib Ha 21 1, a o
OMYIIIEHHBIM - Ha 12 1. Takasi 3aKOHOMEPHOCTh HaOIIOAAIACh B pa3HbIe (Pa3bl
Pa3BUTHS PACTCHHI, BO BPEMS KOTOPBIX OTOUPATNCh PACTEHUS VISl OTIPECIICHIS
CyXOU MacCCHlI.

Cyxas Macca pacTeHUM, BHIPAIICHHBIX W3 OTOJIEHHBIX KaICyJIUPOBAHHBIX
V3xuranom ceMsH (copt C-6524) npeBsiiiana CyXyt0 Maccy KOHTpOJIbHBIX Ha 15,1

T, a OIylIEHHBIX ceMsaH-Ha 0,9 .
44

B konue Bereranuu pacteHus KOHTpoJbHOro Bapuanta (copt CynrtaH) mpu
MOCEBE OTrOJICHHBIMM CEMEHAMM HAKOIMWIIM XJIOMKa-Chipiia B cpeaHeM 41 1, mo
onymieHHbIM - 43,2 1, o copty C-6524, cOOTBETCTBEHHO, 42,3 T M1 48 I.



HauOomnbiiee KOIMYECTBO XJIOMKA-ChIpIAa OBUIO TMOJXYYEHO TIPU TIOCEBE
cemeHamu copta Cynrad, o0paOoTaHHbIE Y3XUTaHOM, KOTOpbIE MPEBBILLIATIN
KOHTpoJib Ha 12,1 T, a ceMeHa, oOpaboTaHHbIE XUTO3aHOM — Ha § I. AHAJIOTUYHBIE
JaHHble OBUIM TMOJy4YeHbl nOpu TnoceBe ceMmssH copra C-6524, xoropsle,
COOTBETCTBEHHO, MPEBBICWIIN MOKA3aTeJIl KOHTPOJIbHBIX pacTeHuil Ha 3,8 u 3,0 .

Takum 006pa3oM, OTy4YEHHBIC PE3YAbTAThl TOKA3BIBAIOT, YTO 00pabOTKa
CEMSH Y3XUTaHOM 00€CTICUNBaCT YBEINUYCHUE POCTA U aKTUBHOE PAa3BUTHE
pacTeHUH XJIOMYaTHUKA, YTO MOJOKUTEIHHO CKa3bIBACTCS HA yPOXKae XJIOMKA
CBIpIIA.

Hamu Ob110 M3y4eHO BO3MOXKHOE BIMSHUE PA3IMYHBIX MPENapaToB Ha OCHOBE
XUTO3aHa Ha JbIXaHWe U (OTOCHUHTETHYECKYI0 AKTUBHOCTH JHUCTHEB PACTEHUM,
BBIPAIICHHBIX M3 CEMSH XJIOMMYaTHUKA, OOpabOTaHHBIX Y3XHTAHOM M TIOJUMEpP
METaJUIOKOMIUIEKCOM XHMTO3aHa ¢ MoHaMu Mmeau. MccmenoBaHus MpOBOAMIMCH HA
JUCTBAX XxJiomdaTtHuka copra CynTaH, BBIPANICHHBIX HA 3apaXKEHHOM BWJITOM U
He3apa)KeHHOM (4ucToM) moisix. [IpoOsl oTOMpanuch B cepelnHe BEreTalOHHOTO
nepuoga 2013-2015 rr., a umenno 14 wutons, 5 aBrycra u 18 aBrycra. [lng ananuza
Opanu BEepXHHUE, XOPOILIO OCBEIIAEMbIE JHUCThbSI C 3-4 MEXIOY3/IHid OT BEPXYLIKU
pacTeHusl.

YCTaHOBIEHO ~ BIMSIHUE  HECKOJBKMX  IMPOM3BOMHBIX  XWUTO3aHA  Ha
KOHIICHTPAIMIO XJOPOQWIZIa B JIUCThSIX M CBSA3aHHBIE C OTUM IIPOIECCHI
noTpeOJICHUsT M TPOAYKIIMH KHCJIOpoga. Bo Bcex WHCCIeIyeMbIX BapHaHTaXx,
00pabOTaHHBIX TMPOU3BOAHBIMA XHUTO3aHA, KYJIBTUBHUPYEMBIX Ha YHUCTOM TIOJIE,
COJIEp’)KaHME CYXOro BEIIECTBA B JIMCTOBOW IJIACTUHKE OBLUIO BBIIIE, YEeM Y
KOHTpOJsl. Y Tpynmbl pacTeHWH, BBIPAIICHHBIX W3 CEeMsiH, O00OpabOTaHHBIX
VY3xuTaHoMm, Ha (pOHE BWIITA COACPIKAHMWE CyXOTO BEIIECTBA B JINCTE MOBBIIMIAIOCH
Ha 10%, a ¢ yucroro nojs - Ha 21% OTHOCHUTEIBLHO KOHTPOJIS.

N3mepenne KOHIEHTpaIuu XJIOpoQwuia B JIUCTHSIX XJIOMYAaTHUKA, KaK W
OXHUJANI0Ch, CTATUCTUYECKH JIOCTOBEPHO IOKa3ajao 0oJjiee BBICOKOE COEpHKAHUE
xjopodmiia B Tpynmax pacTCHUH, HEMOPaKEHHBIX BWITOM. Tak, B TpyIax
pacTeHUM C MO, 3apaKEHHOTO BHJITOM, COACPKAHUE XJIOPO(UILIA COCTABIISIIO B
cpenHeM 52.45+2.2 mxr/cM?, a ¢ umcroro mois- 59.3143.05 mxr/cM*(Bblmie Ha
13.1%). AHanoruunbple Moka3aTean HeoOpaOOTaHHBIX MOJUMEpPaMU KOHTPOJIbHBIX
rpyII OTIHYaIuch npumMepHo Ha 11%.

Ha 3apaxxeHHOM (oOHE OTMEUYEHO MOBBIIIEHHOE COJEpKaHHE XJIopoduiia y
BCEX TPYII  PACTCHHWH, TMPEABAPUTEIBPHO  O0OpaOOTaHHBIX  MOJUMEPAMU,
OTHOCUTENFHO HeoOpaboTaHnHoro KoHTpous. K mpumepy, pasHuiia B KOHIIEHTpAIUU
xJiopopuiiyia Ha €IUHUILY TUIONIAJAM JIUCTa cocTaBuia oT 6 mo 16% y pacteHui,
MIpEeIBapUTEILHO 00paOOTAHHBIX TPOW3BOAHBIMU XHTO3aHa, O CPAaBHCHHIO C
HeoOpaboTanHbIMH. B rpymmax mocie o0paboTkm VY3XWTaHOM M XEJIaTOM
(METaJUIOKOMIUIEKCXHUTO3aH C MEBI0) 3TH MOKa3aTeIu MOBBIIAINUCHL HA 15 1 16%,
COOTBETCTBEHHO, M0 CPABHEHUIO C KOHTPOJIEM.
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Pe3ynbraThl n3MepeHuil CKOPOCTH MpoayKiuu U norpedienus CO, TucTbsiMu
XJIONMYaTHUKA TIOKa3ajd JIOCTaTOYHO  OOJbIIYI0  BapualOeIbHOCTh  JIAHHBIX
MOKA3aTeliel B KaXJIOM BapuaHTe. BbISBIEHO, YTO CKOPOCTH BUIAMMOTO
dboTocUHTE3a y BapUAHTOB XJIOMMYATHHUKA, KYJIBTUBUPYEMBIX Ha BWJITOBOM (hOHE,



Obita Ha 24% HWKe, 4eM Ha He3apakeHHoM. Hawumydime pesynbTaThl mokazal
OMBIT C PACTEHUSIMU XJIOMYATHUKA, BBIPAIICHHBIMH M3 CEMsH, 0OpabOTaHHBIX
V3xuranom, a Takxke xenarom (yBenudeHue Ha 21,8 u34% cOOTBETCTBEHHO).

B nmoneBbIX ombITax BBISIBICHO YIyYIIEHUE MOKAa3aTeNel, XapaKTepU3yrolux
COCTOSIHME  (POTOCHMHTETHYECKOTO  ammapara  pacTeHUuH,  MOJBEPruIMXcs
NPEeAnoceBHOM  00pabOTKe MPOM3BOAHBIMU  XUTO3aHA. KCIIEPUMEHTAILHO
JIOKa3aHO CTaTHUCTHUYECKU JAOCTOBEPHOE MOBBILIEHUE COAEPkKAHUSA XJIOpOoPUiia Ha
€VHUILY IUIONIAH JINCTA U MOBbIIEHHE CKOpOocTH npoaykuuu CO, o BIUSHUEM
penaparos.

[Tomy4yeHHble B pe3yabprare MPOBEACHHBIX Ja00OPATOPHBIX U MOJIEBBIX OMBITOB
JAHHbBIC TOJIOKUTEIBHOIO BIMAHUS XUTO3aHA W €ro MOJUMEPHOW MpenapaTuBHON
dbopMbl Y3XHUTaHA Ha BCXOXKECTh CEMSH U Pa3BUTHUE, U YPOXKAMHOCTh XJIOMTYaTHUKA
MOCITYXHUJIM OCHOBOM JJI MPOBENCHUS IIUPOKUX MPOU3BOACTBEHHBIX UCIBITAHUN
KarCyJIMPOBAHHBIX CEMSH B Pa3JIMYHbIX PETHUOHAX PECITYOIUKH.

B maroii maBe «IIpoM3BOACTBEHHbIE MCIBITAHUS KAINCYJIHPOBAHHBIX
CeMSIH XJIOMYATHUKA» W3JI0KEHBI JAHHBIE MO MPOU3BOJCTBEHHBIM HCIIBITAHUSM,
nposeneHHbM B 2009-2011 rr. B CypxangapbHUHCKOW 00IacTh U AMYIapbUHCKOM
paiione Pecnybnuku Kapakannakcras.

B TedyeHue BereTanMoOHHOIO MEpPUOJA PacTeHUs ObLIM 00CIIEJOBaHbI B UIOHE,
HIoJie, CEHTAOpEe M OKTsI0pe Mecsmax. [Ipu xaxmom obciemoBaHUM HAOIIOAATOCH
NPEUMYIIECTBO KallCyJUPOBAHHBIX CEMSIH B pOCTE, pa3BUTUH, B Habope
IJIOZ03JIEMEHTOB U YPOXKAWHOCTU XJIomMuyaTHUKA. Tak, oOcienoBaHHe OT 7 WIOHS
nokasaio, 4yto B (pepmepckom xo3saiictBe «Coar Abmyanum» Illypunnckoro paiiona
3acessHO 54,2 ra, W3 HMX 28 Tra KamncyJupOBaHHBIMM ceéMeHamMu W 26,2 ra -
OTOJICHHBIMM CEMEHAMHU B KayecTBE KOHTpouis. [Ipyu u3yyeHnn cocTtosiHus MOCEeBOB
BBISIBJIEHO, YTO PACTEHHUSI, MOJYyYEHHBIE U3 KaIllCyJTMPOBAHHBIX CEMSIH, UMEIOT Ha 1-2
OyToHa Oojble, a BHICOTY Ha 4-5 cM BbIlIE, YEM y PAaCTEHUN KOHTPOIHHOTO
Bapuanta. K 10 ceHTSOpss KOIMYECTBO CHUMIIOAMMA MPEBBINIATIO KOHTPOJIbHBIN
BapruaHT Ha 1,] mT., KoaudecTBO Kopobouek Ha 0,9 mT, B T.4. pacKphIThIX — Ha 0,7
mt. Ha 1 HoAOps ompeneneHa ypokalHOCTh XJIOMKAa-ChIpLA U BBISBIEHO, YTO €T0
ypokaiHOCTh Obuta Ha 3,5 1/ra BbIIIE KOHTPOJS WIM MPEBBICHIIA KOHTPOJIb HA
8,9%.

B JlenayckoM paiioHe KarCyJaupOBaHHBIE CEMEHA BHICEBATIHN B 5 (hepMepCKux
xo3siicTBax: «XonukoB Mamarmypony, «llapmaeB AOmgypaxMon», «XoJMaToB
Xonmary, «Kapakyn Tykcabo» n «Xamun 6000». Bo Bcex depmepckux xo3siiicTBax
pacTeHHsI MPU MOCEBE KalCYIUPOBAHHBIMU CEMEHAMU MMEIIM MPEUMYIIECTBO Ha
BCEX JTamax oOcleoBaHMs Iepe] KOHTPOJIEM, Kak B pOCTe, TaK U B Pa3BUTHU
pactenuid. Poct k 7 utoHs ObuUT Ha 4-6 cM BbIIIE, a KOJIMYECTBO OyTOHOB Ha 1-3
Oomnpiie. YpoxaitHOCTh Ha 1 HOSIOps TIPEeBBICHIIa KOHTPOJIb Ha 3,4 11/Ta, KOpoOoUeK
Ob110 Ha 1 GombIIIE.

B cpennem ypoxaitHocth mo CypXxaHIapbHHCKOM 00JIacTH Ha TTOCEBax

KaIlcyJIMpOBaHHBIMU ceMeHaMu coctaBuiia 41,1 11/ra, 9yTo BhIIIe KOHTpOIIsS Ha 4,3
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i/ra. HawuOonbmias ypoxailHOCTh oOTMedeHa B (EpMEPCKUX  XO35AHUCTBAX
«Daxpuaaun Caipuaauny, «Xyppam O4duiaueB» Y3yHCKOTO pailoHa, B KOTOPBIX
Ob10 MonydeHo mo 42,7 m/ra ¢ mwiomaau 34 rexrapa. bomee 40 1y/ra momyuunm
depmepckue xo3siicTBa «YMmMup3ak ota» Y3yHckoro u «tOmnmy3 Menukynzonay,



«IMlagmon lakupy, «Ynyrcabo» Capuacuiickoro paiioHOB.

VYpoxkaltHOCTb B (pepMepCKUX XO3SIMCTBAX MPHU MOCEBE KArCyJIUPOBAHHBIMU
CEMEHaMU OKa3ajach Ha 1,5-4 neHTHepa BbIlIe, 4YeM B KOHTpoJe. st npoBepku
JEUCTBUS KAlCYJTMPOBAHHBIX CEMSIH Ha YPOXKAMHOCTh B Pa3IMYHBIX PErMOHAX
pecmyOIMKY MPOBEIIN UCTIBITAaHUS B AHIMKaHCKoN oOmactr. Kpome HaOmoneHmit
3a MOCEBaMU C OrOJIEHHBIMU KallCYJIMPOBAHHBIMU CEMEHAMU, B
AKCIIEPUMEHTAJIBHBIX LENSAX ObLUIA UCTIOIB30BAHbI U OMYIIICHHBIE CEMEHA,
KarcynupoBaHHbie Y3xutanoM. Ouu Obiu iocesiHbl B FOkopu Ynpunkckom paitone
TamkeHTcKOM 00macTu. PocT pacTeHuid, rycToTa CTOSHUS, KOJTMYECTBO CUMIIOIUM,
KOJIMYECTBO KOPOOOUEK B CPeAHEM ObUIH BbIlIe KOHTPOIsl. CeMeHHON
XJIOTIOK-ChIper] ObL1 coOpaH 15 ceHTaopsi.

OOpa3npl ceMsiH, KOTOpbIe ObUTM KarCyJIupOBaHbI, Jainu ypoxail Ha 0,9 1/ra
Bhbiie. OKoHUATENbHAS YPOKAWHOCTh COCTAaBWJIA TIO KOHTPOJBHBIM mpodam 35,9
1/ra, Mo KarcyiupoBaHHeiM 37,1 1/ra wiam Ha 1,2 n/ra Gombine koHTposs. Ilo
KaxJ0i mpobOe cobpanbl o0Opasiel B konmuecTtBe 100 xopoOoyek, Mo KOTOPHIM
MPOBENICHBI JTa0OPAaTOPHBIE aHAIM3bl IO ONPENEIECHUI0O MAacChl OAHOW KOPOOOYKH,
JUTMHBI BOJIOKHA, BBIXOJ]a BOJIOKHA M TEXHOJOTMYECKUM CBOMCTBAM BOJOKHA. [To 8
oOpasliaM KOHTPOJISI U CeMsiH, 00pabOTaHHBIX Y3XUTAHOM, MacCCaxJIOIMKa-ChIpIia
onHoi kopobouku B 2009 r. cocraBisia 5,76 1, U nodydyeHHble U3 ypoxas 2010
roga - 5,78 1, a oOpaboTaHHbIE Y3XHTaHOM TOKa3aJid COOTBETCTBEHHO 5,85 u 5,88
I, TO €CTh PE3yabTaThl ObUIM OAMHAKOBBIMH. Takoe K€ TMOJIOKEHHE MOTYyYHIIOCH
py ONpEeNeTIeHUN JUIMHBI U BbIXOJa BOJOKHA. [loydeHHbIE NaHHbBIE TTO3BOJISIFOT
cAenarh BBIBOJ, YTO KalCYJIMPOBaHWE OIYIIEHHBIX CEMsIH XJIOMYaTHUKA
CIOCOOCTBYeT ©Oosiee paHHEMY TOSBICHUIO BCXOJOB, JIyYIIEMy Pa3BHTHIO
PaCTEHUU U COXPAHEHUIO XO35MCTBEHHO-IICHHBIX KaY€CTB COPTA.

[Ipou3BoacTBEHHBIE MCIBbITaHUA, poBeneHHbIe B 2010 romy, U moiy4eHHbIE
MO3UTHBHBIC PE3YJbTaThl MPUBEIHU B MOCIEAYIOIINE TOAbI K PACIIUPEHHUIO TTOCEBOB
KalCyJupPOBAHHBIMU CEMEHAMHM (PEepMepCKUMH Xo3siicTBaMH pecnyonuku. B 2014
roAy IUIONIaJbh TOCEBA KAlCYJIMPOBAHHBIMU CEMEHaMU B AHIMKAHCKON oOiactu
no cpaBuenuto ¢ 2010 romom yBenuumnach B 30 pa3, B KamkagapsuHckoil obnactu
no cpaBHeHuto ¢ 2012 romom - B 5 pa3. Pacxon KarncynupoBaHHBIX CEMSH Ha MOCEB
cocTaBmil B AmMymapbuHCKOM paiioHe Pecnyonmuku KapakannakctaH W B
Kamkamapeunckoit obmactm mo 33,3-33,7 kr/ra, a B AHIWKAaHCKOH U
Hamanranckoit  obnactsax-44, 1-44,5 «kr/ra. VYpoxallHOCTP Ha IIOCEBaXx,
MIPOBEJICHHBIX KalCyJIUPOBAaHHBIMU CEMEHaMH, €XeroJHo cocrtasisia 30 u Ooiee
1/Ta ¥ IpeBbllaja MIaHOBYI0 ypoxaitHocTs oT 0,2 10 5,1 w/ra (Tabnuua 2).

B Awmynapbunckom paiione PecnyOnuku Kapakannakcran ¢depmepckue
xo3stiicTBa «2mboeB K.» ¢ miomamau 67 ra momyuuno no 41,1 n/ra, «bekHuszoBa
VY» -no 34,4 wra, a ¢pepmepckoe xo3siictBo «IlepmeroB b.» ¢ mmomanu 106 ra
nosryuusio no 31,9 m/ra.

47

B Hamanranckoir obmactu ypokait 6onee 40 m/ra momydwim dhepMepcKue
xo3saiictBa Hamanranckoro paitona «llapnumeB Paxmarymno TypcynOGaiiy,
«Axman  Ab6pop XakumkoHOBUY», «Jlemaky3umeB Mupzaaxmany,« YpuHOOit
[Taxrakop» u Hekotopeie apyrue. B Ilaxtaabaackom paiioHe AHAMKAHCKOU
obmactu depmepckoe xo03saKcTBO «['ymomkameipy momyumnio mo 35,6 1m/ra, B



ONTUHKYIBCKOM paiioHe depMepckoe X035 HWCTBO «MexHaT HWIIOHY poxar» - I10
37,2 w/ra, «Kanobek Jlypaonacu» -mo 36,5 1/ra.

IIpumMeHeHHne KANCYJIUPOBAHHBIX CEMAH, 00Pa00TAHHBIX Y3XUTAHOM, B

Taoauma 2

peruoHax Pecnyosiukn Y36exkucran (2010-2014 rr.)

No Obaacrtu Cpenusist
Tox™! ¢depme | kamcya IMoce Basios ypoKaiiHOCTh, W/ra
PCKHUX | uMpoBaH BHAas bIi
K IVIAHOB | (pakT +K
0JIH HBIX IO ypoxka
a . afl Hyec | miaH
yecT | ceMSIHH ajb,I 71 v
|
BO alr? XJI0IT Ka
X031t Pacxon Ka-C
crB BIpIL
aB
HEeHTHE
paX
1. AMyIapbUHCKHIA 2010 10 30,3 528,0 17054 26,0 323 +6,3
paiion
PecnyOnuku 2011 24 39,6 1010,0 29795 26,0 29,5 +3,5
Kapakannakcran
2012 23 31,9 14580 43594 26,2 29.9 +3,7
2013 25 349 1109,0 34046 26,2 30,7 +4,5
2014 11 30,0 730,0 23433 26,2 32,1 +5.,9
Hmozo 2010-14 93 33,3 4745,0 147922 26,1 31,2 +5,1
2. Angmkanckas 2010 4 48,1 201,6 6814 30,0 33,8 +3,8
2011 13 44,4 579,2 17064 30,0 33,2 +3,2
2012 14 45,7 608,6 20022 30,0 32,9 +2.9
2013 68 43,8 2282,0 76218 31,3 32,1 +0,8
2014 178 48,5 6134,5 196917 31,3 30,5 -0,8
Hmozo 2010-14 277 44,1 9805,9 317035 30,5 32,3 +1,8
3. Hamanranckas 2010 1 42,0 20 682 30,5 34,1 +3,6
2011 22 42,8 4674 14636 30,0 31,4 +1,4
2012 102 44,4 3428,1 103186 29,0 30,1 +1,1
2013 130 48,3 5150,0 151925 28,6 29,5 +0,9
2014 130 45,0 3549,0 109309 29,6 31,2 +0,6
Hmozo 2010-14 385 44,5 12614,5 379738 29,3 31,2 +1,3
4. | KamxamapbuHCKas 2012 31 36,0 1200 33960 28,0 28,3 +0,3
2013 265 35,0 54757 138518 259 26,3 +0,4
2014 277 30,1 65049 167175 253 25,7 +0,4




Hmozo 2012-14 573 33,7 13180,6 339664 25,6 25,8 | +0,2
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[IpyMeHeHrEe KanCyJIMpOBAaHHBIX CEMSH XJIOMMYATHUKA CBUJIETEILCTBYET O
HaJIMYUU TEPCIEKTUB IIUPOKOTO HCIOIB30BaHUSA OTEUECTBEHHOIO JKOJOTHUECKH
0e30macHOr0 MPOTPABUTEIS CO CTUMYIHPYIONTUM 3(h(HEKTOM — Mpernapara Y3XuTaH
- B CEJIbCKOM XO3SICTBE (XJIOMKOBOJICTBE) CTPAHBI.

[IpuMmeHeHre KalcCylHMpOBAHHBIX CEMSIH [Ji MOCEBA IMO3BOJISIET YBEIUYUTH
ypoxaiHocTh Ha 1,5-5,0 m/ra. 3a roxmbl HaOmOmEeHUM ObUTa 3acesHa TUIOIIAJb
6onee 190,0 ThIC. TrekTapoB, Oaxke NpeBBIICHHWE ypoxkaiHoctn Ha 2,0 1/ra
MO3BOJISICT MOJNYy4YuTh nonojgHutenabHo 36000 ToHH xyonka-ceipua. Ilpu 1ieHe
700000 cymoB 3a 1 TOHHY JONMOJHHUTENBHBIN J0XO0J cocTamiser Oonee 25,0
MJIPA.CYMOB.

BbIBO/bI

1. VcnibITaHbl MOMMEPHBIE CUCTEMBI HA OCHOBE AKOJIOTHYECKH O€30MacHOro
OMOJIOTUYECKN aKTUBHOTO MPUPOJHOTO MOJUMEpa XUTO3aH U €r0 MPOU3BOIHBIX —
V3XuTaH, METANTIOKOMILJIEKCXUTO3aH MOH MEIW Uil TPEINOCeBHOM 00paboTKU
OTOJICHHBIX M OMYIIEHHBIX CEMSIH XJIOMYaTHUKA. TeXHONOorueu KarcyiaupOoBaHUs
MOKa3aHO MOJIOKUTEIBHOE BIIMSHUE TIpenapara
VY3XuTaHu Ipyrux COeIMHEHUN Ha SHEPTUIo npopacTanus (2-4%), BCXOXKECTb
(5-8%), a Takke Ha MMOCEBHBIE KaueCTBa CeMsH, GOPMUPOBAHUE U PA3BUTHE
MPOPOCTKOB, OOECIIEYEHNE PAHHETO TOYHOTO CEBa CEMSIH.

2.BBISBIEHO, YTO MOJIMMEPHBIN IPOTPABUTENL Y3XUTAaH HE TOKCUYEH, HE
3arpsizHsieT akocuctemy, (pekomenaanuss HUMCI'TIM3PY3) nerko ytunusupyercs
B [IOYBE, CIIOCOOCTBYET YBEJIMUECHUIO TIOJIEBOM BCxokecTH (2- 8%), pocta, pa3BUTHS
pacTeHuit, ypoxkaitHoct (2,5-4,0 11/ra) Kak OrOJICHHBIX, TaK U OMYIICHHBIX CEMSH.

3. DKCIIEpUMEHTAIIBHO MOATBEPKACH MEXaHU3M BIUSHUS KalCyJIUPOBAHUS
noJiMMepaMu Ha Bojonomnionenue cemsH (1,07-1,18r), Ha creneHs ux
HACBIIIEHUSI, CKOPOCTb copOI1u Bozsl (0T 0,247-1,196 1) ceMeHamMu BILIOTH J0
Hayasia MPOKJICBBIBAHUS U IPOPACTaHUs, TPUYEM HauOOJIbIIee MOTIOIIEHNE BOIbI
U ycKopeHue pocta kopHs (Ha 3,1-3,3 cm) HaOmonaercs npu o0paboTKe ceMsiH
Y3XuTaHoM.

4. YcTaHOBIEHO, YTO NIPU ACHUCTBUU MOJUMEPHBIX ITOKPBITUNA HA OCHOBE
XUTO3aHa U €T0 MOJIMMEPHON ITpenapatuBHON (popMbl Y3XUTaH, B IEpUO]T
MPOpPACTaHUs CEMSH MOBBIIIAETCS (PU3UOIOT0-OMOXUMUYECKast aKTUBHOCTh
dbepmenTa nepokcuiasbl 6osee yem B 2 pasa.

5. IlokazaHo, 4To 00paboTKa CEMSIH XJIOMYaTHUKA MOJTUMEPHBIMH TIpenaparamu He
HapylIaeT UX )KUPHOKUCIOTHBIA cOCTaB. BhIsIBIEHA JTUNOIUTHYECKAS] aKTUBHOCTb,
PSIMO KOppeupyrolas ¢ ruapoian3om xupa (14.26% npotus 13.21%), KoTOpsIit
HamOoJee CUIIHLHO MPOTEKAET Mpu TpopacTanuu cemsiH. CokpalreHue Beretaium
(1o 8 mHel) xyomyaTHUKA
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MOXKHO JOCTUTHYTH 32 CYET OoJiee paHHETro BbhICEBA CEMsH, 00pabOTaHHBIX

MOJIMMEPHBIMU TIpENapaTaMH.

6. IlpumeHeHHe KalCyIMpPOBaHHBIX CEMSH XJIOMYaTHUKA, 0OpaOOTaHHBIX
MOJIMMEPHBIMU TIpenapaTraMu, CIIoCOOCTBYET HaKoIUIeHUIo xjiopodumia (Ha 15%)
B JINCTBSIX XJIOMYATHUKA U €ro cyXo maccel (0T 5,9 mo 8,3 r). OT0 yKa3blBaeT Ha
TO, YTO TPUMEHSEMbIE Mpernaparbl Ha OCHOBE XHUTO3aHA o0namarT
CTUMYJIMPYIOLIUM JEUCTBUEM HA POCT U PAa3BUTHUE PACTCHUMU.

7. KamcynupoBaHue OTOJEHHBIX U OINYIIEHHBIX CEMSH XJIOMYaTHUKA
MOJIMMEPHBIMU TIpENapaTaMy MO3BOJSET MOBBICUTh UX CBHITYy4YECTh, YTO, B CBOIO
ouepeb, JENIaeT BO3MOXHBIM HMX CEB C MOMOIIBIO CESUIOK TOYHOIO BBICEBA,
CrocoOCTBYSl PKOHOMHUHU MOCEBHOTO Marepuana (1o 25-30 kr/ra), MOBBIIICHUIO
K03 dUIIHEHTA PA3MHOKEHHS CEMSIH, CHUKEHHUIO PACXO/IOB HA TIPOPEKUBAHNE.

8. B moJIeBBIX UCHBITAHUSIX MPU TOYHOM CEBE KaIlCyJUPOBAHHBIMH CEMEHAMU
OMpeJIeNICHbI MOJIEBasi BCXOKECTh, YCTOMYMBOCTh PACTEHUI K KOPHEBOM THWIIU (10
92%) w HeOmarompusITHBIM YCIOBHSM cpeabl. JlokazaHo, YTO CEMEHA,
KalCyJIMPOBAHHBIE TMOJMMEPHBIMHM MpenaparaMd Ha OCHOBE  XWTO3aHa, OAaroT
MPOPOCTKH, OOJee yCTOWYMBBIE K BO3JACUCTBUIO HEONATOMPUATHBIX MOTOIHBIX
YCIOBUW, KOPHEBOW THUJIM, PACTEHHS] XOPOIIO  IEPEHOCAT SKCTPEMAJIbHYIO
temneparypy. (OTMEYEHO YBEJIMYEHHE  HAKOIUICHUS JI0/T0AJIEMEHTOBHA
MPOTSHKEHUU BETETAIIMOHHOTO MEepUoa, yBelnueHne Mmacchl kopoodouek (0,1-0,2r),
MOBBINICHUE YPOXKANHOCTH XJIOTKa-chipiia Ha 2,0-4,0 1/ra.

9.Pazpabotanbl Texnuueckue ycnoBus TSH-88-2007 «Cemena XJjomyaTHHUKA
MOCEBHBIC KAICYJIUPOBAHHBIE», HCIOJIb3yEMble NPU  KalCyJUPOBAHUHM CEMSH
XJIOMMYaTHUKA C TPUMEHEHUEM Y3XWUTaH, B II€Xax MPEANOCEBHON MOATOTOBKH
MOCEBHBIX CEMSIH XJIOMYaTHUKA.

10.ITpon3BoACTBEHHBIE UCTIBITAHUS MOATBEPAIN Y3PPEKTUBHOCTH
MPUMEHEHUS KalCYJIUPOBAHHBIX CEMSIH MPEMAPATOM Y3XUTAH MO YIyUYIIEHUIO
Ka4ecTBa NPOAYKIHUH 32 CUET COXPAHEHHUSI U TIOBBIIICHUS [TOKa3aTeNeH,
XapaKTepU3YIOIIUX X0341CTBEHHO-1IEHHbIE MPU3HAKU PACTEHUM, paCIIUPEHUEM
MOCEBHBIX IOMIAJEH MO/ KarCyaIupoBaHHBIMU ceMeHaMmu 10 190 Toicau ra,
CHUKEHUEM pacxojia ceMsiH Ha rektap 10 30-40 Kr, MOBBIIIEHUEM YPOXKAITHOCTH Ha
2,0-4,0 u/ra.

11.YauTepiBasg, 4YTO KanCyJupOBAaHWE C NPUMEHEHHUEM IOJUMEPHBIX
MpernaparoB Ha OCHOBE XUTO3aHA CIIOCOOCTBYIOT COXPAHEHHUIO MOCEBHBIX KadyeCTB
CEeMsH, TpHU HEONTArOMPUSTHBIX TIOTOJHBIX YCIOBHSIX, PEKOMEHIYETCS  TpH
MPOBEJECHUHU PAaHHUX TOCEBOB IIHWPE HKCMOJIb30BaTh KallCyJIUpPOBAHHBIE CEMEHA
XJIOIMYATHUKA.

12.I1pon3BoCTBEHHBIE UCIIBITAaHUS c MOCEBOM OTOJICHHBIX
KaliCyJTUPOBAHHBIX CEMSH XJIOMMYAaTHUKA YKa3blBalOT Ha dS(PPEKTUBHOCTh UX

IIPUMCHCHMUA. I/ICXOI[H H3 3TOro, nmpcayiaracTca ooitee IMUPOKOC UCIIOJIB30BAHUC
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KariCyJIMpOBaHHBIX OI'OJICHHBIX CCMAH, AJIsI CECBA, BO BCCX PCIrUOHAX pCCHY6JII/IKI/I.
13.HHH CHHIKCHHUS HOPM pacxoda OIYIICHHBIX ITOCCBHBIX CCMAH, YIYUIICHUSA



WX  CBIIy4eCTH, CcleAyeT  pa3paboTaTh  YCTaHOBKY Uil  MOATOTOBKH
KalCyJTUPOBAHHBIX OMYIIEHHBIX CEMSH u 0oyiee IHUPOKO BHEAPATH HX B
dbepMepcKuxX X035MUCTBAX PECTyOINKH.

14 IlpennaraeTcs K  PacCMOTPEHHMIO  HAa  TEXHUYECKOM  KOMUTETE
«HaBypyrnazopar» mnoarotoBieHHbii BapuanT O’zDSt 663: 2006 «Cemena
XJIOIMYaTHUKA TOCEBHbIE. TEXHUYECKUE YCIOBUS», C BHECEHUEM IMO3UIUU MO
MOJITOTOBKE KaIlCyJUPOBAHHBIX CEMSIH.

15.C y4€TOM BBISIBIEHHBIX MPEUMYILIECTB BO3/ICIBIBAHUS KaICyJIUPOBAHHBIX
CEMSIH XJIOMYaTHUKA PEKOMEHIYETCS LIUPOKO  OCYIIECTBIATH MPEANOCEBHYIO
MOJTOTOBKY OTOJIEHHBIX CEMSIH XJIOMYaTHUKAa  TEXHOJOTMEH KalCyJlIupOBAHUS
MOJIMMEPMETAITIOKOMILIEKCAMH XUTO3aHa C MOHAMU MEJIH.
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INTRODUCTION (abstractof doctoral dissertation)

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



cotton.

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

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

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

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

Review of international research on the topic of the thesis. Scientific
investigations on the use of polymer compounds for presowing treatment of
agricultural crop seeds are carried out in the world’s leading research
anddevelopment centers and higher educational establishments, including
University of California®, University of Arizona, New Mexico State University,
USDA Shafter Cotton Research Station (USA), Chinese Academy of Agricultural



Science (China), Indian Institute ofAgricultural Science (India), Tanta University
(Egypt), Institute of Plant Physiology under the Russian Academy of Sciences,
All-Russian Institute of Plant Protection (Russia) Scientific-research Institute of
breeding, seed production and agricultural technologies of growing cotton,
Research-and-Development center of polymer chemistry and physics under the
National University (Uzbekistan).

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

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

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

Background (degree of study of the problem). Intensive research in the
world concerning presowing seed treatment with polymers on the basis of chitosan
and its by-products, their influence on development of seeds and plant crops,
improvement of seed quality are covered in the works of Muzzarelli R.A,
Terbojevich M., Okamoto Y., Tullin V., Tsai G., Yakubchik M.S., Roger C.,
Synowiecki J., Al-Khateeb N.A., J. Jeyakadi Moses, Deepmala K., Hemantaranjan
A., Bxatri S., Nishant Bxany A., Bin Hi and Chang Hin Shan, which have found
effects of chitosan on bacterial diseases of cotton plants and cleared its mechanism



of action. Besides, Tyuterev S.L. has investigated effects of chitosan on plant
pathogens and metabolism of plants as well and he has determined activation of
cellular biosynthetic processes in plants and direct killing of pathogens by this
compound. Synowiecki J. has revealed antibacterial activity of chitosan and its
mechanismof action, and has developed formulations of this compoundfor use in
the agriculture.

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

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

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

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



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

Research tasks:

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

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

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

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

determine influence of Uzkhitan on the varietal and sowing qualities,
suppression of root rot diseases and pests, formation of fruit branches and yield.
Objects of research were the fuzzy and delinted sowing seeds of selected cotton
plant varieties, included in the State register of agricultural crops recommended for
sowing at the territory of the Republic of Uzbekistan, treated with tested polymeric
formulations based on chitosan and its by-products. Subject of research was to
evaluate efficiency of the tested polymeric formulations at their using, in the
process of seed encapsulation, to study their effects on development of seeds and
cotton plants (watering and swelling seeds, activity of lipids, enzymes, breathing,
growth and development of plants, yield, etc.).

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

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

Scientific novelty of the research consists of the following:

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

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



growth and development processes occurred in the encapsulated with
domestic formulation Uzkhitan seeds and cotton plants have been justified;
influence of various external and internal factors on the photosynthetic processhas
been determined;

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

Practical results of the research consist ofthe following:

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

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

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

Trademark No. MGU 15435has been received.

Delinted cotton seeds encapsulated withUzkhitan had been sown on more
than 55.0 thousandha areain 2015, in various regions of the country. Reliability of
results. Reliability of research results is justified by studies conducted in
accordance with modern methods and means, their methodically correct
formulation, agreement between theoretical and practical results, positive results of
approbations conducted by experts,obtainingjustified scientific and practical
results, carrying out deep mathematical-statistical processing of the results on
conducted research and development works, wide use of the research results in
practice, comparing research results with foreign and local equivalents, validity of
regularities and conclusions.
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Theoretical and practical importance of research results consists of the
followings: efficiency of using ecologically safe bioactive polymers — chitosan and
by-products on its basis, as presowing seed treatment via encapsulation technology
has been proven, correct coincidence of theoretical calculations with the results of
experimental data on the level of polymer film saturation with moisture and water
sorption rate of seeds, up until the beginning of emergence; proposed model has
described patterns of water transport in seeds, influence of polymer formulations
on watering and swelling of cotton seeds, as well as root growth; developed
previously hypothesis on regulation of water in take rate by polymer film,
encapsulating the seed, has found its confirmation in experiments conducted in the
laboratory, as well as in field and production conditions.

The practical significance of work lies in the fact that encapsulation
technology has been introduced in the sowing preparation shops of cotton seeds,
sowing of delinted encapsulated seeds of cotton plants in farms around all regions
of the country, plants grown from seeds, treated with polymer formulations based
on chitosan and its polymer formulation Uzkhitan, as compared to relevant check
treatments, have a tendency for early opening of cotton bolls and allow to obtain



better quality raw-cotton, without deterioration of processing properties of fibers,
provided that yielding capacity exceeded check treatments by 200-400 kgs/ha.

Implementation of research results.

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

No. IAP 03956 “Seed encapsulation method”,

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

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

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

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

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



arid and semi-arid territories” (Samarkand, 2014), “Nanopolymeric systems based
on natural and synthetic polymers: synthesis, properties and applications”
(Tashkent, 2014), “Prospects for development plant breeding and seed production
of agricultural crops under modern conditions (Tashkent, 2015), “Education and
science for the benefit of sustainable development” (Tashkent, 2016), “Modern
ecological condition of the natural environment and research and practical aspects
in rational use of natural resources” (Astrakhan, 2016).

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

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

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

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

On the base of literature data, efficacies of various polymers and their use in
agricultural industry, their significance in presowing seed treatment in agricultural
crops with technologies of incrustation, coating and encapsulation, and their



impact on sowing qualities of seed material as well as effects of nanotechnologies
in increasing the yielding capacity and quality of finished products have been
analyzed.

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

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

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

Research was conducted in laboratory and field conditions at the Republican
station of primary seed breeding and seed studies of agricultural crops (which
currently became a part of the Research Institute of breeding, seed production and
agricultural technologies of growing cotton), on realization of tasks put in the
framework of the dissertation during 2003 to 2015.

61

Seeds of various cotton varieties including C-6524, Sultan, C-4727, An
Bayaut-2, Bukhara-6, Namangan-77, Bukhara-102, Andijan-35, Andijan-36,

Omad, which were available in the State register of agricultural crops
recommended for sowing on the territory of the Republic of Uzbekistan, have been
as primary sources in investigations.

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

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

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



of the MSVHRUZz.

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

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

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

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

terms of theory of synergism (Figure 1).
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Figure 1. Influence of various formulations on water sorption Kkinetics in the treated
delinted cotton seeds of the variety Sultan

In order to study the water saturation process, treated fuzzy cotton seeds of



variety C-6524 were tested using three treatments: check (control); Dalbron;
Uzkhitan, and delinted seed has been investigated in 5 treatments: check; Dalbron;
CMC; chitosan; Uzkhitan. Other studies have included using of delinted cotton
seeds of varieties Sultan and Bukhara-6 treated with by

products of chitosan in 6 options: check; P-4; Uzkhitan; chitosan; chitosan +
copper ion, carboxymethyl chitosan (check treatments were seeds treated with
Dalbron and P-4 standard products).

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

Absorption of water by delinted cotton seeds of varieties Sultan and
Bukhara-6 during the first four hours was highest in check treatments and at using
P-4. The highest water absorption during the entire observation period has
occurred in treatments with Uzkhitan, chitosan + copper ion and chitosan.
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It has been found that the highest growth acceleration of cotton roots, during

the observation period, was determined in treatments with Uzkhitan and chitosan
(Figure 2).

' =M
=§Dalbron

Litozan

== Uzkhitan

Foot length om

Days



== ontro
¥ Dalbron

Uzchitan

Foot length om

Days
a) b)
Figure 2.Influence of presowing treatment of cotton seeds with different formulations on
root growth in delinted (a) and fuzzy seeds (b) of C-6524 variety

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

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

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

Thus, it 1s revealed that encapsulation of cotton seeds with polymers based on
chitosan and its by-products (Uzkhitan, carboxymethyl chitosan, PK-MK-HZ metal
complex of chitosan with pectin) positively influences on theirgermination
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energy (i.e. vigor) and germinating ability and increases enzyme activity of
peroxidase in average by 1.3 times compared with the check treatment. During
ontogeny, plant passes two fundamentally different stages of development -
heterotrophic, covering early period of seed germination and autotrophic — when
seedling starts photosyn thesis and absorption of substances externally through the
root system. Under these conditions, reserve nutrient products are particularly
important.



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

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

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

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

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

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

Thus, field germination rate of Sultan variety seeds treated with Uzkhitan,
were higher by 4.1% and that of C-6524 varietyseeds — by 1.4% as compared with
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plants treated with Dalbron (3.7%), and check treatment — by 1,7%. Budding
growth stagehas been observed by 3 days earlier in plants grown from delinted
seeds of variety Sultan treated withUzkhitan and chitosan, and by 4 days earlier in
variety C-6524, treated with metal complex + HZ+Cu, and by 3 days — in seeds
treated with chitosan as compared to the check treatment. Height of plants on 1
June has been higher by 2.6 cm in treated with Uzkhitandelinted seed of the Sultan
variety, while that in the treatment of seeds of C-6524 variety has been higher by
1.7 cm.



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

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

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

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

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

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

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

mm.

In the treatment where seeds have been treated with metal complex — chitosan
with copper, output of fiber has exceeded that of the check treatment by 0.1%,
mass of raw cotton in one boll — by 0.2 g, and fiber length — by 0.5 mm.
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Table 1. Output and economically valuable properties of raw cotton of

Sultan and C-6524 varieties R, (summarized table, mean figures for

2012-2015)

No

Treatments

Yield of raw cotton collected

On
15 September

On
1 October

On
1 November

Total

trea




g t/ha g t/ha g t/ha g t/ha
tme
nt,t
+to
che
ck
VarietySultan
1. | Check 8028 223 | 4356 | 1.21 | 1800 | 0.5 14184 | 3.94 0
2. | Dalbron 8066 224 | 4428 | 1.23 | 1798 | 0.5 14292 |3.97 | +0.03
3. | Uzkhitan 9047 2.51 | 5256 | 1.46 | 1609 | 0.45 | 15912 (4.42 | +0.48
4. | Chitosan 8748 243 | 4860 | 1.35 | 1656 | 0.46 | 15264 |4.24 | +0.30
5. | Metal 9000 2.50 | 5004 | 1.39 | 2088 | 0.58 | 16092 |[4.47 | +0.53
complex
HZ+Cu
LSDys= 0,044 t/ha, LSD)s=1,04%
VarietyC-6524
1. | Check 7884 2.19 | 4212 1.17 | 1908 | 0.53 | 14004 | 3.85 0
2. | Dalbron 8100 225 | 4176 | 1.16 | 1836 | 0.51 | 14112 [3.92 [ +0.07
3. | Uzkhitan 8856 246 | 4464 | 1.24 | 2052 | 0.57 | 15372 [4.27 | +0.42
4. | Chitosan 8532 237 | 4716 | 131 | 1476 | 0.41 | 14724 |4.09 | +0.24
5. | Metal 8748 243 | 4788 | 133 | 1764 | 0.49 | 15300 |(4.25 | +0.40
complex
HZ+Cu
LSDs=0,057 t/ha, LSD(s=1,41%

68

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

mim.

Technological properties of fiber, irrespective of used polymer compositions,




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

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

It has been of interest to study chlorophyll and biomass accumulation by
cotton plants, grown from seeds treated with the studied polymeric formulations. It
has been revealed that encapsulation of seeds with the formulation Uzkhitan has
shown favorable effects on accumulation of chlorophyll in cotton plants. In
addition to studying chlorophyll accumulation in plant leaves and its influence on
the yield output, a task has beens set to determine effects of tested polymeric
formulations on accumulation of dry weight of cotton plants. Dry weight was
determined at the beginning of flowering, during flowering and boll formation, and
during ripening and at full maturity.

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

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

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

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

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

It has been determined, that several by-products of chitosan have influenced
on concentration of chlorophyll in leaves and related processes of consumption and



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

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

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

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

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

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

Results of above mentioned laboratory and field experiments showed positive
effects of chitosan and polymeric formulation Uzkhitan on germination of seeds,
and growth and output of cotton plantshave justified needsin further extensive tests
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of encapsulated seeds organizing large-scale trials on commercial fields of
different regions of the country.

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

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

Thus, observation made on 7 June has revealed that at the farm of Soat
Abdualim in Shurchi district, cotton has been grown on 54.2 hectares, including 28



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

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

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

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

In order to evaluate effects of encapsulated seeds on productivity in various
regions of the country, trials have been conducted also in Andijan region. In
addition to observations of plantsreceived from sowing withdelinted / encapsulated
seeds for experimental purposes, fuzzy seeds encapsulated with Uzkhitan have
been tested as well. These seeds were sown in Yukori-Chirchik district of Tashkent
region.

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

Table 2. Results of sowing encapsulated with Uzkhitan seeds in regions



of the Republic of Uzbekistan (2010-2014)

Ne Regions Years Average yield, t/ha
Numbe Sowi | Planted Total
r of ng acreage, yield
farm$ rate h2 of raw
of cotton pla actual | +to
enca harvest nn; the
psula ed, t/h? pla
ted ““3
seeds
per
one
h2
1. | Amudarya 2010 10 30,3 528,0 1705.4 2.6 3.23 +0.63
region of the
Republic of 2011 24 39,6 1010,0 2979.5 2.6 2.95 +0.35
Karakalpakstan
2012 23 31,9 1458,0 4359.4 2.62 2.99 +0.37
2013 25 34,9 1109,0 3404.6 2.62 3.07 +0.45
2014 11 30,0 730,0 23433 2.62 3.21 +0.59
Total 2010-14 93 33,3 4745,0 14792.2 2.61 3.12 +0.51
2. | Andijan 2010 4 48,1 201,6 681.4 3.0 3.38 +0.38
2011 13 44,4 579,2 1706.4 3.0 3.32 +0.32
2012 14 45,7 608,6 2002.2 3.0 3.29 +0.29
2013 68 43,8 2282,0 7621.8 3.13 3.21 +0.08
2014 178 48,5 6134,5 19691.7 3.13 3.05 -0.08
Total 2010-14 277 44,1 9805.9 31703.5 3.05 3.23 +0.18
3. Namangan 2010 1 42,0 20 68.2 3.05 341 +0.36
2011 22 42,8 467,4 1463.6 3.0 3.14 +0.14
2012 102 44,4 3428,1 10318.6 29 3.01 +0.11
2013 130 48,3 5150,0 15192.5 2.86 2.95 +0.09
2014 130 45,0 3549,0 10930.9 2.96 3.12 +0.06
Total 2010-14 385 44,5 12614,5 37973.8 2.93 3.12 +0.13
4. | Kashkadarya 2012 31 36,0 1200 3396.0 2.8 2.83 +0.03
2013 265 35,0 5475,7 13851.8 2.59 2.63 +0.04
2014 277 30,1 6504,9 16717.5 2.53 2.57 +0.04
Total 2012-14 573 33,7 13180,6 33966.4 2.56 2.58 +0.02
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Data obtained have allowed concluding that encapsulation of fuzzy cotton
seeds contributes to earlier seedling emergence, better development of plants and
preservation of economically valuable qualities of the cotton variety.

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

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

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

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

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

CONCLUSIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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