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JIOKTOp/IMK JMCCEepTALMSCH MaB3ycH VY3GekucTon Pecny6amkxacn Basmpaap
Maxkamacu xy3ypuaaru Oumii arrecranus komuccusicuaa 30.09.2014/B2014.3-4.B3 pakam

OWJIaH pyiixaTra oJIMHI aH.

Jloktopnuk auccepTanusici buoopraHuk KUMe HHCTUTYTHAA Oa)kapuiraH.

Huccepramus aBropedepatu yu tuiaa (¥30ek, pyc, uarmu3) Mimvuii keHram Beo
caxudacwura (http;//ss.biochem.uz) Ba «ZiyoNet» TabiuM ax00poT TapMorua (Www. ziyonet.uz)

)KOfIHaIHTI/IpPIJIFaH .

HNiamuii Macjiaxartyu: AXyHOB AJIH AXYHOBHY
buonorus gannapu noxropu, npodeccop

Pacmuii onnonentiaap: Tuiasidaes 3onT:koH
buonorust parnapu qoxropu, mpodeccop

Typaukysiosa Illax;ioxon YTKypoBHa
buonorus ¢annapu 10KTOpH, TOLEHT

IMeomamko Haraabst EBrenbeBHa
buonorus pannapu noxropu

Erakuu Tamkuaor: MukpoOuoaorust MHCTUTYTH

Huccepramusi xumosicu buoopraHuk KuM¢ HWHCTUTYTH Ba V36exucron Mummii
yauBepcutetd xysypunarua 14.07.2016.K/B/T.13.01 pakamumm Wnmuii keHram acocujaru Oup

mapranuk MWnmuii keHramwHuHr 2016 Hnn « » KyHH coar _ Jaru
Maxaucuaa 6ynu6 yraau. (Manswmn: 100125, TomkeHT 1., Mup3o Yinyroek kyd., 83. Ten.:




(99871) 262 35 40, daxc: (99871) 262 70 63).

JIoKTOpnuK muccepranusicu OwiaH buoopraHuk KuME HHCTUTYTH AXOOpoT-pecypc
Mapkazuaa taummim MyMkuH (100125, Tomkent mr., Mup3o Yayrbek kyd., 83. Ten.: (99871)
262 35 40, dakc: (99871) 262 70 63), e-mail: asrarov54@mail.ru).

Huccepramus aBropedeparu 2016 imm «_ » KYHH TapKaTUJIIN.
(2016 #inm « » Jlaru pakamia peectp Oa¢HHOMACH).
A.C. Typaesn

daH TOKTOPH WIMHH IapakacuHu OepyBuH OUp
Maptanuk Mnmuit kenram paucu, k..., mpodeccop

M.HU. Acpapos

®daH TOKTOPH WIMHIA JapakacCHHU OepyBUU OHP
MapTanuk VamMuii KeHram WiMHA KOTHOH
0.¢.n., mpodeccop

A.A. KagupoBa

daH TOKTOpH WIMHI apakacuHu OepyBun OUp
MapTanuk MamMuii keHram Kommjaara oup
MapTaJIMK WIMHI ceMUHap paucu, 0.¢. 1.

KHUPULI (1oKTOPIMK AUCCEPTALUACUTA AHHOTALIMS)

Juccepranusi MaB3yCHHMHI J0J13ap0juMru Ba 3apypartu. byryHru kyHaa
QYHCHUHT Oapya MaxTa eTUINTUPYBYM JaBlaTiapuaard acocuil MyammojapaH
Ovpu FY3aHUHT (UTOMATOTEeHJAp OWiaH 3apapiaHuIud  OynuO, KHUIUIOK
XYKaJIUrura ce3wIapin Japaxaja 3apap erkazmoxaa. GuTonaroreniapra Kapiu
PE3UCTEHTIIMK OeNrucura sra SIHTM HaBJIApHU ETHINTHPUINTA WMKOH OepyBUH
MapKep acColMaTUB OMOKUMEBHM, MOJICKYJISIP-TEHETUK YCYIJIAapHU KYJUIalln
HATIKACUAa CENICKIMS >KapacHIAPUHH T€3KOP TEXHOJOTHUSJIAPUHU WIUIA0 YHKUII,
IIYHUHTACK, MyXUTHUHT HOKYJaii a0MOTHUK Ba OMOTHK OMIJIIapUra Kapim Tabunii
XUMOSI MEXaHM3MJIApUHM HWHAYyLUpPJAIll 3KOJOTHK co Ba camapagop XuUMOs
ycyJutapuaad Oupu XucoOmaHaIu.

PecnyOnukamMu3 MycCTaKWIIIMKKA SpUILTaH aH OyeH MaMilakaTUMU3
MaxTaunJINTUaa FOKOPH XOCHIOPIUKKA dpUIIHII, Oy coxara 3aMOHaBHI (aHmap -
MOJIEKYJISIp OMoIoTHus, OMOTEXHOJIOTUS XaM/la OMOOPTaHUK KUME APHUIITAH
IOTYKJIApUHH TaJ0WK 3TUIIl OOpacuia KeHT KaMPOBIIM YOpa-Ta0upiap aMmaira
OIIUpUINO, MyalisiH HaTHXKanapra spulnwiau. by 6opaaa ry3a kacainukiapura
KAapUIU XUMOs XKapacHJIapUHU OOLIKapyBUIa TP OMOKMMEBUN TUZUMIIAPHUHT
POJIMHM aHUKJIAII, FY3aHU XOCWIJOPIUTUHU CTAOUIIOBYM SKOJIOTHK yCyIiap
(Tabumii Ononioruk (Haon Mojaaanap acoCUaary arporpenapariapHi KyJal) Ba
BOCUTAJIAPHU (MapKep acCOIMaTUB TECT-TU3UMIIAP Ba X.K) TAKOMUJUIALTYBUHU
aNoxua TabKUAJIAl MyMKHH.

byrynru kyHaa ®axoHAa YCUMIUKIAp UMMYHUTETUHUHT MOJIEKYJISIP-T€HETHK
acocyiapu, OWoJoruk ¢aon OMpUKManIap epAamMuaa FY3aHUHT WMMYH TU3UMUHU



KydalTupuil Ba OOIIKapWIl XucoOWra ylapHU MaroreHjapra HucOaraH
YUAAMIIJIATHHY TabMUHJIAII 3aMOHABHI OMOJIOTUSHHUHT J0713ap0 BasudaiapuIan
xucobnanaau. 3amMOypyFiu TMaToreHnap OWiaH 3apapiiaHraH Fy3aHUHT (EepMEHT
TU3UMHU  XOJIATUHU  Oaxojaii, YHJaMIWIUKHA  OCNTHJIOBYM  MOJICKYJISP
CTPYKTypaJIapHU aHUKJAIl, WUMMYH-GEpMEHT YCya HIUiad YUKHUIN, FY3aHUHT
CUCTEMHUK MHAYIUPIIAHTaH YUAAMIIHIINK MEXaHU3MIIApUHN aHUKJIAI, FY3aHUHT
XUMOS ~ BOCHTQJapuHM  Oapuya TEHETUK MNOTCHIHAIMHU  (DAOoJUIAIITHPHIIL,
DIMIUPPU3UH KHUCJIOTA MpenapariapyuHu KYyJUlall acocuia Fy3a 4YuAaMIIMIIMTHHA
OIIUPUII TEXHOJOTUSICUHM HUIUIa0d YUKW Kabuiap non3ap0d BasudanmapaaH
XUCOOIaHaIn.

V3bexncton  PecnyOmuxacupmar — «KHMIDIOK — X¥KalmUK — SKHHIAPHHH
3apapKyHaHAanap, Kaca/UIMKJIap Ba €BBOMU YCUMIMKIApJAH XUMOS KWJIHII
Tyrpucugayry  Komymu  (2000), V36ekuctron Pecny6nukacu — Basupiap
Maxkamacuauar 2004 itun 29 maproaru 148-con «S”CHMJH/IKJIapHH XUMOST KMJIUIII
XU3MaTH TY3WIMACHHHU TAaKOMUJUTAIIITUPHUII Ba cCaMapaJopJIMTHHU OIIUPHII Yopa
TagOupnapu TYFpUcCHIa»TH Kapopuaa, Basupiap Maxkamacu ToOMOHUAAH
tacoukimanran 2016 iwmn 7  ¢depammarn  «2016-2020 #iwapga KUILTOK
XYKaJIUTUHU STHA/Ia UCJIOX, KWJIHIII Ba pUBOXIIAHTUPHUI Oyitnda Tanoupnapuu 2016
Wunma amanga KOpUM STUIIHUHT WY XapuTacu»HU Xamja Ma3Kyp daonusarra
TETULUIM OOIlKAa MELEPUU-XYKYKHHM XyxokaTiapAa OejruiaHraH BasudaiapHU
amaJira ONIMPUIITa YOy AUCCEpTaINs TAAKUKOTH MYyaisiH Tapa)xaja Xu3mar

KWJIA]H.

TaaKUKOTHHHT pecny0iuka daun Ba TEXHOJOTUslJIapH
PUBOAJIAHUIIMHUHT  YCTYBOp HyHaJuUUIapura OoOrjaMKaMru. Maskyp
TaIKUKOT pecrnyOnuka GaH Ba TEXHOJIOTHUSIAP PUBOKIAHUIIMHUHT V. «Kumiok
XYKaIIUTH, OMOTEXHOJIOTHS, PKOJIOTUS Ba aTpo(-MyxuTHU Myxodaszacu» yCTYBOP
HyHanumura MyBopuK OakapuiiraH.

Juccepranusi MaB3ycu OyiM4Ya XOPHMKUI WIMMH-TAIKHKOT/IAP LIAPXH.
"Munynmpnanran 4MIAMIMIMKHEET MOJEKYISAp MEXaHM3MJIAPUHH yPraHHINra
UYHAITUPWITAaH WIMUNA W3JIaHULLIAD KaXOHHUHI €TaKYM WIMUKA MapKasjiapu Ba
oJIu TabaUM Myaccacanapu, kymianad, Institute of Cotton Research, (Xuroii),
Agricultural Research Centre, Fazo (Mucp), The University of Burdwan
(Xunaucton), Tottori University (SImonwust), Auburn University (AKIL), buokume
Ba TCHETMKAa WHCTUTYTUHMHT Yda wunmuii wmapkasu (Poccus), Xyxkaiipa
OWosoTHsCH Ba TeH MH)XKCHEPUACH HHCTUTYTH (YKpanHa)aa oubd OOpruaIMOKIa.

Kunmmox xy»kanuk skuHIapuja (UTONATOTCHJIApra Kapiid WHAYIHUPIAHTaH
YUAAMIIWJIMKHUHT  (DU3UOJIOTUK-OMOKUMEBHIM MEXaHU3MIIADUHU aHMKJIAIIra OUJl
XKaxoHJla o0 OOpwiiraH TaJAKWKOTIAp HaTHXKacuaa KaTop, *KymJajgaH, KyHuaaru
WIMHIA ~ HaTWKamap  OJNIMHTAaH: Fy3a TUINOKOTWUIApHIA  TepOKCHAa3anap
UIITUPOKHIA KaCaJUTHKJIapra YMJAMIIMUIMKHA TabMHWHIIOBYH JIMTHUH OWOCHHTE3U
Ba TyruiaHumm xampaa Gossypium thurberi - V. dahliae y3apo Tabcupuma ro3ara
KeJIaJUraH )KapacHiap peryasarop TApMOKIAPUHUHT MOJIEKYJISIp acociiapu
anukianran (Institute of Cotton Research, Xwutoii); ynaamMiIMIuK UHIyKTOpIapH



OWlaH WIUIOBJIAHTAaH HYXaT YCUMIJIMTU Jyparaijapuna Oapkapop OenruiapHu
HAMOCH OYNUIIM Ba YJApHUHI KEJITyCH aBJojJa CakKJIaHWO KOJMII Japa)acu
anukianran (Agricultural Research Centre, Mucp); YCUMIMKIapHUHT YHAaMIU
TypJiapuiaru mepokcuasa, nonudeHomokcuaasza Ba GpeHuIaTaHuH aMMHaK-T1a3a
baoUKIApUHU  OPTHUIIM, WHOKYJSIUSAJAHTaH Ycumiukiapaa Fo oxysporum
Tabcupuaa OMOKMMEBHUM >KapacHIapJaru ysrapuuuiap OwiaH y3apo OOFIUKIWTHU
unmuil xuxargan acocnad Oepwiran (The University of Burdwan, Xunaucton);
YCUMIMKIapaa Mypakka® mMmoroHaiM (KacKajuii) XUMOS MEXaHU3MJIapUHUHT
TU3UMH MaBXYUIUTH Xamja yJIapHH UMMYH TU3UMUHU CTUMYJUJIOBUYM KHUMEBUU
oupukMasiap €paamuaa oomkapuwiuiny ucootaanran (Auburn University, AKIII);
Arabidopsis thaliana HUXOJUIapUa XUTUH-UHIYUUPIAHYBYM  TEHJIAp
HKCIPECCUSICH Ba KUCIOPOAHUHI (haoji HIAKUIAPUHM fo3ara KeJITUPYBUYM CyBIa
spyBYaH XUTUH HaHoTonanapu onuHraH (Tottori University, SInonus); HOOHOLM
Tabuuii OUpPUKMAIApHU KYJJIall OpKalu KUIUIOK XV)KaJIWTd SKUHIAPUHU
KacaJUIMKKa YUIAMIIMIUTUHA HWHAYIUPIOBYM OMOKMMEBHM YyCyuap sipaTHiraH
(bnokuMe Ba reHeTHKa MHCTUTYTHHUHT Y (pa viiMuii Mapkasu, Poccust); Ouorex
TabuaTIu OUpPUKMATApHUHT MyailsiH cuH(aapu epraMuia YuJaMINIUKHA
WHIYIIMPIIOBYM SHTH Npenapatiap uiuiad yukuiarad (Xysxaiipa Ouosorusicu Ba

TeH WHXCHEPUSCH UHCTUTYTH, YKpanHa).

! Mucceprauusnunr Map3ycu Gyituua Xopmkuii WIMHil-TanKuKoTIap mapxu http://search.ebscohost.com/, www.proquest.com/,
www.intechopen.com, C. Y. He, T. Hsiang and D. J. Wolyn. Induction of systemic disease resistance and pathogen defence
responses in Asparagus officinalis inoculated with nonpathogenic strains of Fusarium oxysporum // Plant Pathology — 2002. —
V.51. — C.225-230. Ba Gomika manOanap acocuja UIIad YUKHITaH.
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Hynena Fy3ana VHIYLUPJIAHTaH qUJaMJIMINKHA OMOKNMEBUN
MEXaHU3MJIAPUHU KOMIUIEKC aHUKJIAIl XamJia OOIIKAPUIITHUHT SXTUMOJIra SKUH
Wymrapu Oyiimya Karop, O>KyMJaJaH, KyWuaard YCTyBOp WYHaIMILIapaa
TaIKUKOTIap OJuM0 OOpUIMOKIA: MYXUTHHHI HOKYJIail OMMJIapura HucOaraH
YUAAMIIIIINK KaOW XYIKaJTWK JKUXATHJIaH KUMMATIW XyCyCHsITiapra sra OyiraH
FY3aHUHT SIHTU TU3Majlapy Ba HABIAPUHM SIPATHIL; CEJIEKIUS Ba HOAHbAHABUIA
OMOKMMEBUI  MapKep-accollMalMsUIaHTaH  yciayOnap — acocuja  FY3aHUHT
naToreHjapra 4ujaMiyd T€HOTUIUIAPUHU aHUKJIAIl, OMOJIOTHK (aos Moaaaiap Ba
MUKpOAJIEMEHTIapAaH (porgamaHuIl acocHuaa YCUMIMKIAPHUHT YUAAMITHIATHHU
OIUPHUIN YCYJUIAPUHHM HWIIIA0 YWUKUII, YIAPHUHT HMMMYH TOTEHUIUAIWHU
KydaTupui; Kyuid WHGEKIMOH (OH Ba HAMJIMK TAaHKHUCIWIH Ky3aTHJIaCTraH
TypAu XWI TYNPOK-UKJIMMUNA Xyay[uiapia fFy3ara HUIUIOB Oepuil Oyinya SHTH
WJIMUNA aCOCJIAHTaH UIIUTaHMAaapHU SPaTHIIL.

MyaMMOHMHI VPraHWJITaHJIHMK Aapaxkacu. Xopwkiuk oixumiap S.Carpin
M. Crevecoeur, M. de Meyer, P. Simon, H. Greppin, C. Penel, E. Delannoy, C.M.
Alba, L.M. Lagrimini, Y.F. Cai, J.H. Christensen, G.Bauw, K.G. Welinder, M.van
Montagu, W. Boerjan VcUMIUKIapHUHT (UTOTATOTCHIAPTA KapIId XUMOS
MEXaHU3MJIapHUIard TEPOKCUIA3AIAPHUHT  XyCYCHUATIApPUHN aHMKIa0 Mas3Kyp
(bepMEHTHUHT IOKOPH (HAOJUIUTU HMHIYIUPIAHTaH YUAAMIIMIIMK Aapakacu OusiaH
¥3apo OOFIUKIUTH Ba YMJIAMIIMJIUK MapKepu OYIuO Xu3Mar Kujia OJUIIN acociad



oepunau. TamkukoTnapra Kypa, XUTHH OJUTOMEpiiapu (3aMOypyr XyKaiipacu
CTPYKTYpPaCMHUHT TapKUOWM KUCMH) OUp KaH4Ya TeHlap TPAaHCKPUMIIUSCUHU
daomnamtupanu, Oyngap opacura OSHI 4YMJAMCU3 OyiraH, SbHA TATOTEH
Xy’KallpaCuHU JEeTrpajalysijiOBUd CTPECC OKCHUIUIAP - XWUTUHA3aIap YYYH Macbhyll
reHJiap; JIMTHUH, (UTOAJIEKCHHIIAp, (UIaBaHOUJJIAPHUHT IIAKIUTAHUIIH, CaJALINI
KHCIIOTAaHUHT  CHUHTe3uAa  OeBOCHUTAa  HIUTUPOK  JTYBYM  IEPOKCH]Ia3a,
nonudeHoNoKcu1a3a, HeHnIalaHiH aMMHAaK-JIna3a YIyH Machyn TeHJIap KAPaIH.
[Tarorennap OwiaH 3apapjaHMaraH YCUMIIMKIIApTa JJIMCUTOpJIAp  TabCHP
ITTUPpWITAHAA, XyKalipajga CUTHAJI WYJUIApUHUHT OOolUIaHFUY OOCKUWIAPUHU
UHIYUUPIoBYM (haon OWMpUKMalap aHUKIAHIU. byHmail YcuMiukiap Kenrycuia
MaTOTEHJIAPHUHT TabCUPHUTa TE3KOP Ba caMapaliipokK >KaBoO KaiTapaiu.

M/X nmaBnarnapuga yCUMIIMKIAp NaToreHjaap OWiiaH TabCUPJIAHTaHIA XUMOS
OKCUJUTAPUHUHT (HaoNIUAT MEXaHU3MJIAPUHHU XaMJa GUTOMMMYHHUTETHH camapaiiu
OOLIKApWIIMIINIAa KYMaKJIallyBUd CUTHAJI MOJIEKyJIaJlapHU TMaifjo Oynumuaa
XKaBOO peakUMsUIApUHUA MIIra TYLWUII WYIUIApUHU AaHMKJIAIIra; WHIYLUpJIaHraH
YUAAMIWINKHE  [IAKWUTAHTUPUIN  KOHCEMIMsICUra OaFuIUIaHTaH TaJKUKOTIap
onub OopwiMokaa, ynapHuHT Hartwkanapuau U.B. Makcumos, E.A. UepenaHnoga,
PM. Xaiipymud, B.A. Awugpeesa, JLI. Spynnuna, C.JI. Twoorepes, JIL.H.
Nnennckasa, N.A. TapueBckuii, JI.®D. [0poBOMIApHUHT TAAKUKOTIApUAA Ky3aTHILI
MYMKHH. Yrnap opacujga OWOTEH >SIUCHUTOpiap (XWUTHH, IIIOKaH Ba YyJIapHUHT
OJIUrOMepIapu), (UTOrOpMOHJIAp Ba CAJULMI KUCIOTAHUHT (U3HMOJIOTHK YpHU
daoin ypraHuamMokaa.

Pecnybnukamusna onub Oopunran Tankukormiapaa JHK  dparmentinapu
noMMOpGU3MHUTa  acOCIaHTaH MOJICKYJISIp MapKepilapHU  YPTaHWMII (A1
AOypaxMOHOB), OKCHJIJIAp CIIEKTPHU Ba OKCUJOPEAYKTa3Iap U303H3UMIIapUIaH
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UMMYHHUTET HAaMOCH OVJIMIIUHUHT TAlIXUCIOBYU Oenrucu cudatuaa GpoiiaaaHuil
(PK. Ioamonos, . FOnycxoHOB), Fy3a, OOMIOKJIM JOH, KApTOIIKa SKUHIApU
Y4yH UMMYHOCTUMYJATOpJAp cudaThaa XUTO3aH acoCHAa SHTH MpenapariapHu
sparui (C.I1. Pammgosa, M.X. ABa3xy:kaeB) UJIMUM acOCIaHUO OEpUIITaH.

Fy3a ernmwrtupumpa  YCUMIMK ~ MaTepHAJIMHMHT  (DUTONATOreHJIapra
YUAAMIIMJIATUHU 0aXOJIOBYM TE3KOP YCYJIWMHU WIUIA0 YHKHUIN, Y30K BaKT YHUHT
TOJIEPAHTJIMTUHU CaKJIad TypyBYM MMMYHOCTUMYIISITOPJIAPHU SIpAaTUIN 1013ap0 Ba
WIMUA-aMaIuil  axaMusiTra sraavp. JIEKMH XO03upru KyHra Kaaap OWOreH
WHIYKTOPJIAPHUHT TabCUP KWIMII MEXaHU3MIIAPUHHM AHMKJIAIIra JOUp WIMHMA
aCOCJIaHTaH MabJIyMOTJIAp €Tapiik 3Mac, 11y OwiaH Oupra, Fy3aHH MaToreHIapaaH
XUMOS KWJIYBYM STHTM BOCHTAJAPHUHI CaMapaJOpJUTMHU 0axoJOBUM TE3KOp Ba
UIIOHYIH yCyJulap spaTUiIMaras.

Juccepranusi MAaB3yCHHMHT JUCCePTALUA 0aKAPUITaH UIMHMH-TAIKHUKOT
MYAaCCaCACMHMHI WIMHMH-TAIKUKOT HIIApU OnJiaH OoFIuKJIMIru. /{uccepranus
TaIKUKOTH buooprannk kumM¢ HHCTUTYTHHUHT DA-A10-T152 «MonHocnenuduk
aHTUTaHauajlapaaH (oigaNaHuIl acocuaa FY3aHMHT BHIITra YMJAaMJIM HaBlapu
CeNIeKIUsACHIa MOHUTOPUHT TU3UMHUHM sipatuiny (2009-2011 i), UK-2011-3-1
«Fy3aHuHr SHTM HaBIApUHM sSpaTHIIa BEPTULWUIM BWITra HucOaraH



PE3UCTCHTJIMKHN aHUKJIAIIHU WHHOBAIMOH TEXHOJIOTHSICUHU CEJIEKIHs Ba
ypyrunnurura taabuk otum»  (2011-2012 i),  A-9-T-002  «Fy3anunr
¢duTonaTorennapra Kapim 4YuIaMIIMINK WHAYKTOpH cudaruga Tabumii acocra sra
SIHTY OUpUKMaJIapHU sipatuil Ba y3namrupuin (2012-2014 #ii), Mera noiinxa AS8-
OK-1-12504 «I'eHoMm - mpoTeoM TexHonorusuiapuu G.hirsutum L. ¥y3a TypUHUHT
CYypyBuUHM 3apapKyHajgaiap (upa, ypruMyakkaHa) Ba KacaJulMKIapra (BepTULMILIE3
BUJIT, TOMMO3) YWAAMJIMJIMTMHU Oaxojamijia KyJjaml, 3HC SXIIA TU3MaHU
MOJIEKYJISIp — F€HETUK MacMOPTIIApUHU SIPaTHUlll, OMOTUK OMIILIapra YMIaMIMIINK,
TE3MUIIAPINK, MaXTa XOCWUJAOPJIMIY, ToNa cudaru Ba YMKUMHU Kabu Oenruiap
Oyiirya IOKOpU KYpCaTKUWIApHU Y3uJa MysKaccamylallTUpraH SHICM HaBHU
yprannm yuyH JHCra tommmpunny (2012-2014 i), ®A-A9-T-048 «Tabumii
YUJAAMIWINK ~UHAYKTOPJIAPUHUHT TabCUP MEXaHM3MHUHU YPraHuil acocujia
Verticillium dahliae Ba Fusarium oxysporum ¢duTonaToreHUra Kapiud fry3a
PE3UCTEHTIUTMHU KyTapuil OuoTexHojorusacunu sparumn» (2015-2017 .
WIMHI-TaJAKUKOT UIIAPU PEKACH JOMpacHia Oaxapuiiau.

TagKMKOTHHHI MakKcagu Fy3aJa XUMOs jKapacHJIapH IIaKJUIaHUILIWHUHT
OMOKMMEBMM  MEXaHM3MJIAPUHU  aHMKJIAll,  CEJeKUUs  MaTepUaIuHUHT
dbuTonarorensiapra HUCOATaH YHUJAMIWIMTMHM  OaXOJIOBYM  TECT-TU3UMUHU
SApaTHlll, TIMUAPPU3UH KHUCIOTACH IMpenapariapd acoChJa MYyXUTHHHI OHMOTHK
OMUJUTApUTa HUCOATaH FY3aHUHT YHIaMJIMIIMTUHY OIIMPUIIIaH HOOpaT.

TanKuKoTHUHT Bazudaaapu:

FY3aHUHT (PUTOIMATOreHIapra Kapim XuMos kapacHiapuia GUTOMMMYHUTET
dbepMeHTIapu -  MEpOKCHAa3a, YHUHI  XUTUH-Maxcyc  u3zodopmanapu,
o eHoIoKCHIa3a, (heHunaIaHuH aMMUaK-JTHa3aHIHT y3ura X0C
XyCyCUSTIIapUHHY,  IIYHUHTAEK,  YMJAMJIWIMKHA  OCNTHJIOBUYM  MOJIEKYISIp
CTPYKTypaJlapHU aHUKJIAIIL;

UMMYH-(DEPMEHTIN TaxXJIUII €paMua Fyy3aHUHT 3aMOypYFIIH 3apapiaHuIra
HUCOaTaH YMIaMIMIIMTHHU 0aX0JI0BYM TeCT-TU3UMUHH UIILIA0 YMKHII; Fy3a
YUIaMJTMJTATAHT OITUPHUII HyJUTapuaan Oupr cudaTuia TIHIHPPU3UH KUCIOTACH
nperapariapy - pyXJi, MarHHINA, MOHOAMMOHHUIIIN Ty3JIapy Ba TIMIIUPPU3HH Ba
CAJMIIAJI KACJIOTAJAPUHUHT CYTPaMOJICKYJIp KOMIUIGKCUHUHUHT (PUTOMMMYHHUTETTA
camapalii TabCHP STUIITUHU aHUKJIAIIT;

JIMIMPPU3NH  KHCIOTaCH Mpenapariapd opacuja ry3a (QUTOMMMYHHTETH
depMeHTIIapu  (aoUTUTUTAa TPOJOHTHPIOBYM TabCUP OTYBYM KOMIUICKCIApHU
TaHJIa0 OJIMIII;

FY3aHMHT (UTONMATOTCHJApra Kapiid WHAYIUpPJIAHTaH YHIaMJIIATHIA
CAJMIMI KHCJIOTAHUHT OHOKMMCBUH axaMHUATH XaMJla YHHHI aHTHOKCHJIAHT
dbepmenTIap 6mnan y3apo OOFIUKIUTHHN aHUKJIAII;

TIMIMPPU3NH KUCIOTACH aCOCH 1A OJIMHTaH IperapariapHd MakOyIT
cap(aHUII MEHEPUHA OCIITHIIAII aCOCH A FY3aHUHT XYIKaUK KUXaTHIaH
KHUMMATIIA XyCYCUATIAPUHY SXIITHIIAIT MaKcaau1a GUTOMMMYHUTETHH CTUMYJLITAII
TEXHOJIOTHSICHHH SIPATHII Ba KUIIUIOK XY KAJIUTH aMaJInETUTa TaOHUK STHIIT;



TOKCUKOJIOTUK-TUTUEHUK Xysoca onuil Makcaauaa JJAT'-1 (muuuppursul Ba
CaJMIMI KUCJI0Ta CynpaMoseKysip komiiekcu) Ba JIAT-2 (muuuppu3un
KHCJIOTAHHHT MOHOAMMOHUIUIH Ty3H) IpenapaTIapuHIHET cuHOBNapuHN ¥Y3P CCB
CanuTapusi, TUTHEHA Ba KacO KacIUTMKIapy HHCTUTYTHAA YTKA3UIII;

V3P JlaBmar xum& KkomumccwscH TomoHmmaH JAI-1 Ba  JJAT-2
NpenapaTiapuHd  KeHr OKHH  MaiOHIapuaa CHHAml Ba  «Y30EKHCTOH
PecnyOnukacu KUIUIOK XY>KaJIMTKMAa KYJUIall Y4yH pyXcaT 3THITaH MEeCTULMAIAp
Ba arpOXMMHKATIIAp PyUXaTU»JaH YTKa3UII.

TagKUKOTHUHT 00beKTH cudaTuaa YUJAMIWIUTY Typiauda OYiIrad HaBjap
(Burra unnamin Hamanran-77, ypraua ungammn C-6524, unmamcus C-4727), V3P
CKXB IlaxTa cenekuusacH, ypyFuruInury Ba €TUILITHPUILL arpOTEXHOIOTHUSIIApU
WIMUNU-TAAKUKOT UHCTUTYTH TOMOHU/JIaH TaKJIWM TUJITAH FY3a HaBJIapu, Typjapu
Ba TU3MAaJapu, IIYHUHTJEK, Buooprannk KUME MHCTUTYTH 1A OJTMHTaH
[IMLIAPPU3HH KHUCIIOTA MIPENapaTiapy - INTUIUPPU3UH KUCIOTAHUHT PYXJIH,
MarHyuiiIi, MOHOAMMOHUIUIM Ty3JIapH XaM/1a NIMLUPPU3UH Ba CATUIUI
KHUCJIOTAJIAPHUHT CYTIPAMOJIEKYJISIp KOMIUIEKCH TaHJIaHTaH.

Tankukor npeamern (¢uTONaToreHe3qa FyY3aHUHI UYMJAMIIMIMK  Ba
YUAAMCU3IIMKHN OMOKUMEBUM XYyCYCHATIApU, BWJITTa YUAAMIMIMKHU OaxoJar
TE3KOp YCYJIMHM SpaTUIl Ba Fy3a (PUTOMMMYHUTETHHU DIULUUPPU3UH KUCIOTA
acocua sipaTWirad rnpenapariap OuiaaH CTUMYJUIAI XMCOOIaHa Iu.

Tankukot ycyniaapu. /{uccepranus nmmaa OMOOpraHuK KUMeE, OMOKUME,
MUKPOOHOJIOTHS, UMMYHOJIOTHsI, THCTOKMME Ba CTaTHCTHUKA yCIyOIapuaaH
dbolanaHuITaH.

TagKMKOTHUHT WIMHUI SHTHJIMIH KyHuaaruiapaad noopar:

V. dahliae, F.oxysporum 3aMOypy¥iapu TabCUPU OCTHUJIA YHJIaMJIA Ba YUJIAMCHU3
F{3a HaBJIApUHUHT (puTONATOreHIap OUIIaH 3apapliiaHraH kounapuaa
KUCIIOPOAHUHT (Do MaKuiapy Ba OKCHJIOBYM CTPECCHUHT JIOKAJI 30HACHHHU
103ara KeJITUPYBYM aHUOH MEePOKCHIa3a, MONMU(PEHOTOKCHIa3a Ba (peHMIIaaHuH

aMMUaK-Jia3a UIITUPOKUIATH OUPIIaMUU XUMOSI PeaKIUSTIapUHUHT [AKITaHUII
MEXaHU3MU acociaad Oepuiray;

WIK OOp FY3aHUHT PE3UCTCHTIUK JapakKaCUHU TMPOTHO3JAINTa HWMKOH
OepyBun  UMMYyH-GEPMEHTIM  TaxJIMJI  acocuia  Fy3aHUHT  3aMOypyFiu
KacaJTUKIIapTa YuJaMJIMIIMTUHU 0axoall TeCT-TU3UMU UIIa0 YMKUJITaH,

Fy3a ETUIITUPHII aMaJuCTUIa MYXUTHUHT OMOTHK Ba aOMOTHUK OMUJLIapUra
yppamiauiaukan ommpysun JIAI-1 Ba [JAI'-2 nmpenmaparmnapuHu Kyjuram acocuaa
Ta0uuii acocra sra MnpemnapariapiaH HOCHEIU(UK YUAAMIIMIIMK WHIYKTOPJIApH
cudaruma GpoigaTaHUIITHUHT MYTJIAKO STHTY KOHISTIIHMACH U0 YMKUJITaH;

JIAT -1 npenapatu TapkuOugaru caaviini KUCIOTaHUHT Fy3aaa
dbuTonaroreHgapra HucOaTaH YMAAMIHINTHHN OOITKAPYBYH aCOCHU XyCYCHSITH
aHWKJIAHTaH, Fy3aJa WHAYIHPIaHTaH CHCTEMHUK YMIaMIIMIINK MaKWLIAHATITHIA
CaJUIUI KUCJIOTAHUHT CUTHAJ MOJIEKYJIacu cudaTuaa UIITUPOK STUIIIH
MCOOTIIAHTaH;



npenapaTiapHUHT TaOuUil GUTOTOPMOHIIAP TACUPHUTA MOC KEITyBUH KUIHK
10°'M KOHIIEHTpaLMAa IKUII OJIIUJIAH YUTUTIIApTa UIIIOB OepuIll Fy3a
YCUMIIUTMHHU YCHIII Ba PUBOKJIAHUILIMHHA CTUMYJIJIOBUHA Ba XUMOSIHU
IPOJIOHTUPJIOBYM TAbCUPU aHUKJIAHTaH.

TagKUKOTHUHT aMaJIuii HATHKAJAPH KyHugaruiapaad Hoopar: ¥y3aHUHT
dbuTonarorennapra HucOaTaH YUAAMIMIIUTUHN OaXONAIIHUHAT TE3KOP YCYIU
UIUTa0 YUKUIUIIN CEJIEKIMOHEpIap OulaH XaMKOPJIMKA FYy3a HaMyHaJapUHUHT
BUJITIa YMJAMJIWIIMTUHA WHAJT OYHM TaxJIWJI KWIKILITa UMKOH Oepanu, Oy 3ca stHTH
HaBJap spatuinuil BakTuHU 10 vvngan 6-7 Munra KUCKapTUPAIH;

FY3aHUHT BWITTA YKJIaMJIA STHTY HaBJIApUHU SIPATUIUIINIA UCTUKOOIIIN
IAKWJIJIADUHYA aHUKJIAI MaKcaauaa V3P CKXB ITaxTa cenexiuscu, ypyrauauru
Ba €TULLTHUPUIL arpOTEXHOJIOTUSIIAPY UIMAN-TAAKUKOT HHCTUTYTH TOMOHH/IAH
OepuJiras a/uTa Fy3a HaBJapH, TypJlapy Ba TU3MaJapy CUHOBJIAH YTKa3UJITaH;

CTUMYJUIOBYHM TabCUP KYpPCaTyBUU IIIUIUPPU3UH KUCIOTACHACOCHUIA OJIMHTaH
JAT-1 Ba JIAT'-2 npenapaTiapuHUHT Fy3aHu (puTonmaToreHiapra Kapim
YU AAMIIUIUTUHU UHIYLUWPJIOBYY Ba PUBOJIAHUIIHUA CTUMYJUUIOBYM TabCUPra
ATAJIUTU aHUKJIAHTaH;

IMIAPPU3UH KHCIIOTA MPENAPATIIAPUHUHT TOKCUKOJIOTUK-TUTUEHHUK TaXJIUIN
YTKa3WiIAM Ba mpenapariap 3axapiau MoananapHusr [V cundura kupuiy,
KyMYJISITUBIIUK XyCyCHSITUTA dTa AMACIIUTH, aTpod-MyXHUT Ba UHCOH CaJOMATINTU
YUYH SKOJIOTUK XaB()CU3 SKAHIIUTU aHUKJIAHTaH;

JAT'-1 Ba JIAI'-2 npenapamiapyuHy FY3aHUHT KaCAJUIUKKA YU JAMIIHIINK
UHAyKTOpaapu cudaruna GUTOUMMYHUTET PpepmeHTIapu (paommurura
npoJIoHrupiioBun Tabcup (30 KyHraya) KypcaTuil MEXaHU3MH aHUKJIAHTaH XaMmaa
yui0y npenapariapHUHT Oenruiaanrad cap@iaHuin Mebepiaapy OuilaH YUTUTra
UIIJIOB OCPUIIl TEXHOJIOTHUSACH UITA0 YUKUIITAH.

TaagKMKOT HATHKAJAPUHUHT UIIOHYIMJIMIH YIAPHUHT 3aMOHABUI
OMOKMMEBHI Ba UMMYHOJIOTHK TAAKUKOT YCY/UITAPUHH KYJUTalll OPKa, TaJKUKOT
HaTW)KAJIApHU HA3apuid MabIyMOT/Iapra MOC KEJIUIIW OWJIaH TaCIUKIaHA IH.
OnuHraH MabJlyMOTJIAPHU CTATUCTHUK KaiTa niam CThIOIEHT ME30HH €pllaMuaa
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ypraua KHHMaTHUHT UIIOHWIMIIMK HHTEPBAIM KUMMAaTIapUHU XHUCOoOJIaraH xoJiia
onu6 6opwirad. OJMHTaH HaTWXKAJAPHUHT UCOOTH OO MyTaxacCUCIapHUHT
AKCIIEPT 0axoJlapy Ba TAAKUKOT HATWXKAJIIAPUHUHT aMaiui TaJ0uKH, TAAKUKOTIAp
HATMKAJIAPUHUHT pecyOInKa Ba XalKapo KOH(PEepeHIMsuIapAaru MyxoKkamacH,
IIYHUHTICK, YIAPHUHT PELCH3MSUIAaHIaH WMWK HAIIpIapa YOIl STUIITaHJIUTY Ba
JUCCEePTAUSTHUHT acOCHUil OYMmMItapu OYiinya ydra naTeHT OJIMHTaHJIUTY XU3Mar
KWJIaIu.

TaaKMKOT HATHKAJTAPUHUHT WIMHMH Ba aMAJIUH aXaMUATH. TagKuKOT
HaTHKaJAPUHUHT WIMHAM aXaMHUsTH (PUTOMAaToreHe3/1a YuaMiId Ba YUIaMCH3
FY3aHUHT (pepPMEHTATHUB TU3UMHIA AHUKJIAHTaH KalTa KypWIMIIUIApHUHAT (papKIapu
Ba ¥3Ura X0C KOHYHUSTIAPH Fy3a YUAAMIUIUTUHU OaxoJall yCYJUIApUHH UIILT1a0
YUKUIIIIAa acoC OYNaau xaM/1a MOJIEKYJIIp Japaxaa KacallIMKIapra YnIaMIIIAK
MEXaHW3MHUHHU OOIIKAPUIIHUHT camapagop BOCUTAJApUHU Ba TEXHOJIOTHUSJIADUHH



UIU1a0 YMKUIITAa XU3MaT KUJIAJIH.

TaaKUKOT HaTWXKaJapUHUHT aMaJMil axaMHsTU SpaTWIraH Ba CEJEKUUAra
TaJOMK STWIraH FY3aHUHT BWITra YUJAAMIMIWTUHU AHUKJIOBYM TECT-TU3UMHU
BUJTra 4YWAAMIIM DJIATa Fy3a HaBJIApW, Typjapyd Ba TU3MaJapyUHU TaHJIALI
MYIIAaTUHA KUCKApTHUPaId, ITYHHHTIACK, MaxajuIui, 3Kojaoruk xaBdcus JIAI-1 Ba
JAT'-2  npenapamiapuHUHT  (UTOMMMYHHMTET  MHAYKTOpJIapu  cudaruaa
KYJUIAaHWIMIIY YCUMJIMKIIApra KMMEBUIM MIJIOB OEpUIIap COHMHHM KamMalTupaau
Ba KHIUIOK XV)KaJIWIM HKAHJIAPUHUHT XUMOS KWIMIIHWHIT WHTErpalMsUIaHTaH
TU3UMHJIa UCTUKOOJIA WYHAIUII OYIIaIn.

TagKUKOT HATWKAJAPUHMHI KOPUHA KHJIMHUIIM. Ty3aHuUHr Typau
HaBiapuaa (GUTOUMMYHUTET (QepMEHTIapuHU  (QU3UK-KUMEBHUH, OHOJIOTHK
XOCCaJapuHU YpraHumimn Xamja (UTOMAToreHjaapra Kapiid YdJaMIMINKHA
WHIYLHMPIOBYY DIUIUPPU3UHATIAPHUHT TAbCUP MEXAHU3MUHU aHUKJIAII ACOCUIA:

FY3aHUHT XUTHH-MaxcyC MEpOKCHAa3ajapd TOMOI€H XOJJa aXpaTuO OJIUII
ycynura  Y3Gekucton PecryGmukacu  MHTeIUIeKTyan MYJIK —areHTIMTHHHHT
uxtupora mareHtd (31.12.2012 ., NeIAP 04619) onunran. Mnmuii TagkukoT
HaTIWKacuga HMMMYHOGEMEHT TaxJwil YCydun OujaH FY3aHUHT  BUJITTa
YUIaMIIWJIMTUHU 0axoJall TeCT-TU3UMU SIPATUIITaH;

FY3a HaBIapUHUHT BWITra YHJAMJIWJIMTHHE 0Oaxojall TeCT-TU3MMMHIa
V36exncron Pecrnybnukacn VHTemekTyanl MynK AareHTIMTHHMHT HXTHPOTa
nateHTu (27.02.2015., NeIAP 05005) onunran. Mnmuii TaaKUKOT HaTHXKacHAA
OJIMHTaH TECT-TU3UMU anpoOalusiiaH YTKa3uiraH Ba FY3aHUHT TypJM HaBJapu Ba
TU3MAaJIApUHU BUJITTa YUJAMIIMIUTUHA aHUKJIAlll IMKOHUHU OepraH;

MaxaJUIMd XOMall€JaH OJIMHFAH NIAOAPPU3UH KHUCIOTAHUHI  CAJIMLIMIL
KHCJIOTaCH OWJIaH CYIpPaMOJIEKYJIslp KOMIUIEKCHM Ba DIHLMPPU3UH KHCIOTAHUHT
MOHOAMMOHUIIH TY3WUHUHT WHIYKTOpJIap cudarua KYJUTaHWJIALI
TeXHONOTHsCUTa Y30eknucToH Pecry6mikacu MHTeTeKTyan MYJIK areHTITHTHHIHT
uxtupora mareHtu (30.10.2015 i., NeIAP 05090) omunaran. Mnmuii TaakukoT
natmwxacuaa JJAT-1 u JIAT-2 npenapaTiapuHUHT TIacT KoHIeHTparuacu (107 M)
Fy3aHu  (¢uoTonaroreHysapra HucOAaTaH  YMAAMIMAIUTUHU ~ OUIMPYBYM  Ba
(UTOMMMYHUTETHUHT acocuil (hepMeHTIapura MPOJOHTUPIOBYU XYCYCHUSTHHHHT
TabCUP MEXaHW3MHMHU UCOOTIIAIITA XU3MaT KUITaH;
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V36ekucton  Pecny6nukacu — YCHMIMKIApHM — Myxo(asa  KHIHII — Ba
KUMENIAIITUPUII BocuTanapu Oyinua J[aBnatr xomuccuscu tomonunan JIAI'-1 Ba
JIAT-2 npenapatnapu pyiixarra OJMHIaH Ba TyBOXHOMajnap ojuHras (23.01.2015
i., NelA 946 Ba 09.02.2016 ii., Nel A 1156). Mnmuit TankukoT HaTxkacuga JAT-1
Ba JIAI'-2 mpenaparnapuHy uYWrdmIapra OHKUIl OJJIMJAH WIUIOB Oepuiiga
dbolnananuaraH.

TagKuKOT HATHXKAJAPDUHUHT anpofaumsicu. TagKUKOT HaTWXanapu
Mabpy3asiap KypuHUIIMAa OaceH stwiraH 0ynuO, 12 Ta pecnyOiauka Ba XajlKapo
WIMH-aManuii koH(epeHUusIapaa ampobanusgan yrran: «buoopranuk Kume
PUBOXKJIAHUIIMHUHT J013ap0 myammonapu» (Tomkent, 2010); «Biological plant
protection, problems and contemporary achievementsy» (Tbilisi, 2012); «BaBuaon



Vxumwiapu» (Caparos, 2012, 2014, 2015); «TaOuwmii OupuxmanapiaH KUIUIOK
xyxamruna doinananum uctuxGomwtapuwy (Lymucron, 2013); «Y36exucronma
OMOOPraHWK KHMEHHMHI 3aMOHABUU PHUBOXJIAHUIIM Ba Myammonapu» (TolukeHT,
2013); «XXI acp — wuHTemiekTyan amioj acpw» TomkeHt, 2014); «Kuuuiok
XY)KaTUK  OSKUHJIApU  arpOOMONIOTHSICMHUHT  IOTYKJIapu, MyamMMoJjiapd  Ba
uctukoomnapu»  (Tomkent, 2015); «Mukpoopranusmiap Ba Ouocdepa,
MICROBIOS-2015» (Tomkent, 2015); «Y36ekucToHna Tabumii OGHpHKMAaiap
KHMECHHHHT PHBOXH Ba kenaxarm» (Tomkent, 2016); «Y30ekucTonna TaGuuit
OupuKkManap KUMECHHUHT puUBOXHU Ba kenaxarw» (Tomkent, 2016); «I'eneruka,
reHOMMKA Ba OMOTEXHOJIOTUSIHUHT 3aMOHaBuil Myammosapu» (TomikeHt, 2016).

TagKUKOT HATHKAJAPUHUHT JIbJOH KHJIMHrawauru. J[luccepranus
MaB3ycu Oyinda >xamu 31 Ta WiaMUNA WM 4om STWUATaH. Yiaapaan 11 tacu wimMmid
Makonamap 6ymm6, 9 Tacu VY3GekuctoH Pecny6nmkacu Ommii  aTTecTanms
KOMHCCHSICM TOMOHHUAAH JIOKTOPJIUK JUCCEPTAIMSUIAPUHUHT aCOCHM  WIIMHIA
HaTHXKaJAPUHU HaIllp 3TUII YYyH TaBCHUsl ATUJITAH PecCIyOjiuKa Halpiapuaa Ba 2
TAaCH XOPHKUM )KypHAJIJIap/a YOIl STUJITaH.

JluccepTanMsiIHMHT Xa:KMH Ba Ty3uwaumu. Jlucceprauus kupuii, Oemnra
000, xynoca, ¢oiganaHwiIran agadueTIap pyWxaru, wWioBajapiaH uOopar.
HMuccepranus xaxmu 200 6eTHU TAIIKUI Taau.

JTACCEPTAIIUSAHUHI ACOCUI MA3ZMYHHU

Kupunm xucMuga yTkaswirad TaAKUKOTIAPHUHT JOJ3apOiIuryd Ba 3apyparu
acocllaHTaH, TAJKUKOTHUHI Makcaau Ba Basudanapu, oObEeKT Ba MNpeAMeTiapu
TaBcu(IaHrad, pecnyonauka (aH Ba TEXHOJOTUSATIAPU PUBOKIIAHUIIMHUHT YCTYBOP
HYyHanuIIapura MOCIHMIM KYpCaTWTraH, TAJAKUKOTHUHT WJIMUN SIHTWIWTH Ba
amMaJlui HaTHKajnapu 0a¢H KWIMHIaH, OJIMHTaH HaTWKaJapHUHT WIMHM Ba amanuit
axaMusATh o4yub OepuiraH, TaIKUKOT HaTWKaJapWHU aMajueTra >KOpUM KWUIIHIIL,
Halllp HTWIraH MHIUIAp Ba JUCCEpTalus Ty3WIMIIM OyilMdya MabiyMoOTIap
KEJITUPUIITaH.

JIuccepTalusaHEHET «Y CHMIIMK/IAP Ba (pUTOMATOreHIap YPTACHAATH y3apo
TabCUPHUHT MOJIEKYJISIP MeXaHU3MJIApH XaKuJaaru 3aMOHABHUM
TACABBYPJIAapH, YCHMJUIMKJIAP  YUAAMJIMJIMIMHM  Oomkapuiaumm»  71e0
HOMJIaHTaH OMpUHYK O00UIa YCUMIIMKIApHUHT (hUTONaTOreHIapra Hucoaran
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MMMYHUTETUHUHT MOJIEKYJISIP-TEHETUK XKUXaTaapura TaaJulyKiIu UMUK
MabJIyMOTJIap CPUTUJITAH. S,/VCI/IMJII/IKHapHI/IHF XaeT (HaoTUATIATH CTPECC
dbepMeHTIapu - mepokcuaasa, noaudeHoaoKcHa3a, GeHuIaJIaHuH aMMUaK J11asa,
CaJIMLIWII KUCIOTAIAPHUHT acOCUM (DYHKIIMOHA XOCCAJIapy; YIAPHUHT
MaTOreHe3Jary CUTHANl TH3UMHUHUHT TapKuOUii KUCMU cudaTuaa XyxainuH
YCUMITUK Ba (DUTOMATOTCHHUHT ¥3ap0 TabCUPJIAPUJIATH UIITUPOKH; YCUMITHMKIAPHU
naToreHjapAaH XUMOsUTAIITHUHT KOJIOTUK XaB()CU3 BOCHUTATIAPUHU SIPATHUII
coxXacujaru sSiHru WYHaJIuII - YUIAMIIMJIMKHUHT TAOUU UHAYKTOpJIapH XaKuia
MabJIyMOTIAp KEATUPUITAH.



HMuccepranusHudr « Mmaa KyJUIAaHWITaH alie Ba OMOOPraHuK KUMe,
OMOTeXHOJI0rusl yCyJJIapu» /10 HOMJIAHTaH UKKUHYM 000112 TaIKUKOT
U3JlaHuIUIapy Oaxkapuiviuyaa GpoialaHuiral amenap Ba ycysiap, XycycaH
Onoopranvk KuMe (OKCHIIHU MUKJIOpPUH Ba cudar aHUKJIAI y4yH Ieib
bunbTparys, Kanuustp 3eKTpodopes, IOKOPH caMapaiy CyIOKIUK
xpomarorpadusicu, cieKTpoQpoTOMETpHs yCyJulapu), XyKalipaBuit oroiaorus
(KajTyclnapHU OJIMIL, YCUMIIMK TYKUMaJapuHU OVl Ba MUKPOCKOMIUS yCyJIIapH)
Ba UMMYHOJIOTHSI (aHTUTaHAYaIapHU OJIMII Ba TO3aJall, UMMYH (P€pMEHTIN
TaxJIuI1) ycryonapunan povgamaHuIraH.

HMuccepranussnuar  «Fy3aHMHr  marorerJjiapra  HucOaraH  KaBoO
peakuusijiapuaa (PUTOMMMYHHTET (epMEHTIAPUHUHI HUINTHPOKW» 1e0
HOMJIaHTaH yuuH4Yu 600una V. dahliae 3amMOypyFru Tabcupura »aBoOaH FY3aHUHT
XUMOS JKapacHJIapy PUBOXKIIAHUIINAA (PUTOMMMYHUTETHUHT acocuil (epMeHTIapu
- IepOKcHaa3a, NOIU(PEHOIOKCH 1a3a, (PeHMTAIaHUH aMMHUaK
auazanap (GaojUIMru y3rapululapuHU KUECUM TaxJIMi HaTwkajiapu, (hepmeHTIap
daommuru ¢GuTONaTOreHe3Aaru XUMOs PEAKUUSJIAPUHUHT WHTEHCUBIWIH OuWiaH
y3apo OOFMUKIWTH, IIYHUHTACK, FY3aHHHT TOMOT€H AaHHOH XHUTHH-Maxcyc
NEPOKCUA3aCUHU aKPaTUO OJIUILTa TabIYKIU TaJKUKOTIAp 0acH 3TUJITaH.

VCUMIIMKIApHUHT — YMAAMIMINTH — TEHETHK  JIeTEPMMHALMSIAHTAH  Ba
upcuilianran Oenru OynuO, 3KCTpeman XoJlaTiapAa amajira omaad. Buirra
YUAaMiId  Ba YMJAMCHU3  FY3aJIapHUHT (epMEHTaTuB THU3WMHAArd KaiTa
KYPWIHMIIIJIAPHUHT Y3UTa XOCIUKIApU Ba (papKIaHUIINHY, IIYHUHTIEK, V. dahliae
¢uTonaToreHesuaa Fy3aHUHI XyKalpa TYKUMajnapu OuiaH ¥3apo  TabCUPU
OupraMyu  MEXaHM3MIIADUHHM  VpraHWuIl  Makcaauaa Fy3aHUHT  YUJAaMITu
Hamanran-77 Ba umpmamcu3 C-4727 HaBnapy HUXOJUIAPUHU PUBOXKIIAHUII
IUHAMHUKacuaa Xumos (epMeHTIapu - [epoKcHiasa, NOJU(PEHOJOKCHIa3 Ba
(eHmwIanaHuH aMMUaK-Iua3ajdapHuHr ¢aounkiapu ypranwinud. WHpexknuon
XKapaCHHUHT PUBOXJIAHUIIIMHY TAAKUK KWJIHII YAJAMIIA Ba YMIaMCU3 HaBJapJaru
OMOTHMK OMWJIra TabCUP 3TYBUM Fy3a YMAAMIIWIINTUHU F03ara KeJITUPYBYM >KaBOO
peaknusuIapy Te3MUru OuiaH OOFMK UMMYH (GepMeHTIapu QaoiutaHUImaa Ghapk
OOPJIUTMHHU KYypcaTau.

V.dahliae 3amOypyru OuiaH 3apapiaHuiiga TMepokcujaza (aouiura Ba
BWITra YMJAMIIWJIMK Japaxkacu OVinua ¢apkjiaHyBuUd Fy3a HaBlIapujaru
CYTIEPOKCH]I aHUOHHUHT T€HEpaIMsICH Ba HEKPO3 XOCHJ OYIUII Te3JIUru ypTracuaa
KOPPEJSAIMOH OOFIMKINK OOPIUTH aHUKJIAH]IH.
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V CHMIIMK-XYXaliiH Ba MAaTOTEHHHUHT ¥3ap0 TabCHPU/IA JACTIA0KHU KaBO6

peakiusiapuiad OupH Xyskaiipa aeBopu OuiaH OOFJIaHraH nepoKcHuaa3anap
UIITUPOKHUIA F03ara Kenaaura KuciaopogHuHr ¢aon maxmapu (KO )auar nokan
reHepanusich Xucoomanaau. [ MCTOKUMEBHI TaIKUKOTIAp epaMua Fy3a
TYKUMAaJIapuHU TETPA30JI HUTPOKYKHIa BUTAJ OV yCYIH OpKaJln
xyxkapanapaaru KOII renepanuscuan cudariu aHUKIANIAA OJIMHTaH
HaTKaap OyHUHT ucboTu O0yna onmaau (1-pacmra KapaHr.)



1-pacm. Y'yzanmur V. dahliae
Ounsan 3apapaanran Hamanran-77 (A)
" Ba C-4727 (b) HaBaapu
HUXOJIJIAPHMHUHT HIITU3
{ TYKHMAJIApU/Aa CyNepoKCcHI AHUOH
HAK/UIAHUIIHHYA aHuKJIam. Terpason

HUTPOKYKH/Aa BUTAJ Oysu, ok.x40.

AB

Fy3annnr Hamanran-77 HaBu  UHMTOIJIA3MacuJa  CYIEPOKCHI-aHHUOH
Tymianumy, yugamcn3 C-4727 HaBM UMTOIUIA3MAaCMHHUHT aJIOXHMAAa KHUCMIIApUJia
Tymnanrad (1-pacm., b) cynepokcua-aHuoHra HucOaTaH TapKOK Ba WHTEHCUB
paBuiaa 6opau (1-pacm, A). Ungamcusz C-4727 naBuaa KOII HuHr X0Ccma 6yauin
peaKIusICH KSYMKKAHIIUTH ca0abiiy maToreH 3aMOyFH MepoKcHasa, (peHuITaTaHnH
aMMUak-niaza QepMeHTIapu (GaoJTUTHHN HWHTUOWpIANl WYIu OuinaH XuMOS
TYCUKJIAPUHUHT  XOCWJI OYJIUIN WHTEHCUBIUTMHM TnacaWtupau. Ywmpamm
Hamanran-77 yuaamian HaBua 3apapiaHULTHUHT OUPUHYU KYHUJACK Y3 BaKTH]A
MaTOTeH JIOKAJIM3AlMSICH KapacHUJla HINTUPOK OTYBUM TMEpPOKCHAa3a Ba
nonudenonokcuaaza hepmMeHTIIapu (haosUIaIIn.

TaxMUH KWIMHAIIAYA, 3aMOypYFHUHT XHUTOOJHTOCaxapujjiapu Fy3aHUHT
TUAPOJIUTUK dbepmeHTIIapu TabCUPU/IA axpanuo, NEpOKCH/Ia3a,
nosnueHoNoKcHaa3a Ba (EHWIATaHUH AaMMHAK-JIUa3a MINTUPOKUIA XUMOS
peaknusUIapy 3aHXKUPU KeTMa-KeTauruHu Oomnurad Oepamu. KO maxcymorwam
KaTaJau3JIOBUM Tepokcujaza wuszodopmanapugan Oupu OYIATaH UYMJAMITHIIMK
peakiusIapyu reHiap pe3uCTeHTIUTH YKCIPECCUsICUTa OO0 KeTyBUM, KeHMHYAIUK
OKCHUJIJTIOBUMJIMK YaKHAIIW OWJIaH JaBOM 3TYBYM BEPYJICHT MATOT€HHU aHUKJIOBYU
MaTOT€H aCCOLMPIIAHTaH MOJIEKYJISIP WYJ1 OPKAJIM UIITa TYIIaau.

MabinymMKH, YCUMIMKHUHT WOHOOFJIAHTaH XYXKalpaosiau MepoKCcHaa3agapu
y3apo  maroreH—Xy>kalhH TabcUpiapuaa CcurdHan (xabap OepyBud) Ba
OomkapyBuniauk Basupacunu OaxapyBun KOOI xocun Oynummga OeBocuTa
UIITUPOK 3Tamu. Fy3aHuHr maroreH OmimaH MoOJEKyasIapapo y3apo TabCUPUHUHT
OupnamM4u >Kapa¢HJIApUHU TYIIYHUII Y4YyH 3aMOypyF XyKailpa JeBopiiapu
KOMITOHEHTJIAPUHUHT ~ FY3aHUHT HMOHOOFJaraH rmnepokcugazacu  (aomiurura
tabcupu V.dahliae 3amMOypyru KoHMaMsUiapuaa xpomarorpadus ycyiaud OusaH
TaJIKUK KUJTUH/IU.

V.dahliaee xonuausinapu OwsiaH OOFJIaHYBYM Fy3a YMJAMIIA HaBU Ba ailHaH
IIYHJAad YWJaMCU3 HaBIApHUHT ypyFhayia Oapriiapy Ba THUIOKOTHILIAPU
COJIMIITUPUIITAHA Xy Kalpaonau nepokcuaaszacu ppakiusiapyu yugaMmin HaBaa
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OHT KYN (aoUTMKKA Sra JSKAHJIWTU aHUKJIAHAU. 3aMOypyF KOHUIUWIapu OujaH
AIIIOUpJIaHTaH Nepokcuaasa (pakuusuiapu usocnekropu Hamanran-77 uyupamiun
HaBHJIa UKKUTA aHUOHIU u3opopma pl ~ 3,5 - 3,9; C-4727 unnamcu3 HaBua OuTTa
aHroHIM u3odopma pl ~ 3,5 mMaBKyIMruHU KypcaTau (2-pacMra Kapasr).
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2-pacm. V.dahliae wonuaus OujaH OOFJIaHraH Fy3a HHUXO/UIADUHUHI YypyFhnajia
0apriiapy Ba rHNOKOTWIJIAPAATH MEPOKCUAAZAHUHI XY:KAaWPaoan ppakuucu u30CHeKTPH.
Ilepoxcuaasa gaojiuru reasako/aa Kypuiaran: a -Hamanran-77 HaBU TMIIOKOTWILIAPUHUHT
Xyxaipaonau nepoxkcunazacu; 6 -C-4727 HaBU T’MIOKOTUUIAPUHUHT XYy Kalpaoaau
nepokcuaasacu; ¢ -Hamanran-77 HaBu ypyFnamia OaprilapuHUHT Xy>KalpaoJau MepoKCHUIa3acH;
2 - C-4727 naBu ypyrnajia OapriiapuHUHT Xykahpaonmu mepokcumazacu; M -CBB G-250
OysaraH KyMacCu OKCHJI-MapKepJapuHUHT apajnammMacu; V.dahliae 3aMOypyFu KOHMIUsIapra
KAPUTWIMIIMIAH aBBal 1, 3, 5, 7 -ppakuusiIapHUHT XyKalpaoiau MepOKCUIA3aCH, KOHUOUALAD
ounawn 6oznanean V.dahliae 3ambypyru 2, 4, 6, 8 -bpakuussIapuHUHT Xy Kalpaonan
NEPOKCUIA3ACH.

[ly Tapuka, oJMHraH HaTHKaJlap Ba aJa0METiIap acocuia IIYHU TabKUAJIaIl
KEpaKKH, XyXalpaoiaau aHUOH MEepOKCUAa3ajapy MaToreH-Xy»xauH cucTeMacuja
xan KwiyBdn (“kanut”’) YpuHiapaaH OWpUHM Orajulaiid - Ba yIIapHU
XUTOOJIUTOCaXapuiapra Maxcyc, SbHU XUTHH Maxcyc Ae0 XucoOjamr MyMKHH.
OnuHran Haraxajapra Kypa, Fy3ajga Xumos Ba3u(acuHU amajira OUIUPYBUU
XUTUH-CHIENU(UK aHUOH IMEpPOKCUAA3aJapy XUTHUH €KH YHUHI OJIMTOMEpIapUHH
TYTYBYM MHKPOOPTaHU3MJIAPHHU “TaHUO omamu”. Y CHMIMKIAPHUHT GyHIal XUMOs
MEXaHM3MU Maxcyc WyHamumra sra Oynmamu. Jlemak, marosiorvK >KapaHHUHT
TapKAITUILINA 3apapijaHraH XyXKaupanapaarua XyKanupaoyan AHUOH
nepokcuaasanapu (QaoUIMTMHUHI TE3JIMTMra Ba XUTUH  TYTYBYM IATOTEH
mutienuiicura 0y GepMEeHTHHHT MHTEHCUB cOpOIusicura OOFIUK OYiaam.

3apapianran coxara XUTUH-CIIeIU(PUK MepoKCUaa3aJIapHUHT
JOKaNM3alMsJIAHUIIN Ba TATOTeH 3aMOypyFiiap MH(EKIMOH CTPYKTypajiapu Ouian
(epMEHTHUHT OOFJIAHUII XyCYCUATH, Xy>Kakpaoau XUTHUH-CIIELIUPUK
MIEPOKCHIa3aIapUHA 3aMOYPYFHU YCHIIIA Ba PUBOXKAHUIIIUTA OEBOCUTA TAHCHUP
ATUIIM MYMKHH JIETaH XyJiocara KeJHIIra UMKOH Oepaiu.

AHUOH TmTepoKcuaa3a, IMIYHUHTAEK, MOIU(EHOI0KcHaa3a, (eHunananun
aMMUaK-Jia3a UIITHPOKUJIATH KaBOO peakiusiapu CUNeUPUKIUTUHNA YpraHuil
YUAaMIWIATH OViinda papkiaHyBYH Fy3a HABIAPUHU MOOMITH3AIIMOH
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UMKOHUATIAPUHU aHUKJIamra epiaam Oepau. Uunmamiam fy3a HaBiapuaa aHUOH
U30NEPOKCUAA3aHUHT (AOJUIMIM MaroreHezna Oup Hedya OOp KyTapuwiMIKd Ba
YHUHT MUKJOPUH TAPKUOMHHM OPTUIIMHU XHUcoOTa onnd ymly H30IMepoKcuaazaiap
FY3aHHUHT (PUTOMATOTeHIApTra HUCOATaH YMIaMIMINTUHU
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OenTmIoBYM Mapkep cudaruaa Xu3mMar Kuiaau IeHuin MyMKiUH. F{3aHuHar BUnTra
yyaamin Hapnapuaad (Hamanran-77) aHnoHIM NepoKcUAa3ajapHu aXKpaTHIll Ba
TO3aJalll, Y3 HaBOAaTHAA ylapJaH FYy3aHUHT BWJITTA YKIAMIIMJIUTHHA AaHUKJIOBYU
TECT-TU3UMUHU SIPATUII MaKcaauaa (HougamaHuIT UMKOHUHA Oepaiu.
NMMyHOKUMEBUH yCylila aHUOHIIA TIEPOKCHIa3aIapHu Mapkep cudaruga
KYJUTAaHWIKIIY FY3a CeNIeKIUsACHIa KYJUTaHWIaAUuraH ycyiiapra Hucobaran anya
aHUK Ba TAaKpOpHUU yCyulap/laH XUCOOJIaHaIH.

Nnk ©Oop fFy3aHuHr 7 KyHJIMK HHUXOJUIApU ypyFoamia OaprUHHUHT
Xy>KalpaoJi i aHUOH TEPOKCUIA3aCHU aKpaTrO OJUII yCYJIM UILTA0 YUKW Ba
Yy3namTupuian. AKpaTuO ONHI KapacHUHUHT Oapua To3anaml OocKuwiapuaa
dbepMeHT paosITUru cakIaHuO KOJTUHIH.

FOkopu To3anmuMkka »ra XUTHUH-CEeNUM(UK TEepoKcHaazanap MnpenapaTuHu
onuil Ousra (GEpPMEHTHUHT (UMK — KUMCBUH XyCYCHUATIAPUHU YpraHUII
UMKOHHUHH OepIu.

Axparu® oONMHraH TepoKcHaa3a wuzodopMaIapu MOJEKYIIp Maccacu
anekTpodope3 ycynuja aHuKIaHIu. OJekTpodope3 MablymMoTIapura Kypa
YIIApHUHT MoOJeKyisip maccanapu 93,5 Ba 85,0 x/la, M3037E€KTPUK HYKTaJIapH 3Ca
myBoduK paBumiga pl 3,5 Ba 3,9 uu Tamkun >tau. Fy3a HUIXOIapUHUHT XUTHH
crenu(puK U30MepOKCHIa3aiapy yuyH IBasKOJHUHI cyOcTparra HUCOATH YU3UKIIU
OOFNMUKIWTHAaH Tommirad K,, HUHT COHIM KHIIMaTH 2,9ﬂ:0,6-10'4 M HU TalIKUI
KWIJIH.

Fy3anunr ungamnm Ba 4u1aMcu3 HaBIAPUHUHT TO3aJaHTaH XUTHH crienu(uk
aHUOHIIU niepokcuaazanapu V.dahliae AH-3 BUpyJaeHT ITaMMU Ta30HHUA
dyHrucTaTuk (PaoTMKKa 9ra SKAHIUTH aHUKJIAHIN. AHUKIIAHTaH Fy3a aHUOHIIU
MIEPOKCHUIa3aCUHUHT ()YHTUCTATUK XyCyCUSITIIapy OoIIKa u3ogopMaap uauaa
aifHaH yrnap COFJIOM Xy>Kaipanapaa pUTONaTOreHHUHT TapKaJIMIINUTa TYCKUHIUK
KWJIaJM Ba 3aMOYpYFHUHT PHUBOXIIAHUIINTA KAPIIH TabCUP KUIAJH JETaH
TaxXMUHHU Oepajiu.

Nmvmyn-depmentu taxymn (UOT) ycynuna porimananumn Makcaauaa OKOpU
crnenuduK aHTUTaHAYAJAPHU OJUII YUYyH XMTHH-Maxcyc nepokcumasanap [TAAT
IUIaCTUHANApUJAH TOMOIEH XOJJa MpenapaTtuB aXXpaTUIl yYCylIuaa axxparuo
OJIMHIU. AJKpaTWiIraH IMepoKcuaaza H30(QOopMIaApUHUHT ToMoreHauru Kanumisp
anekTpodopes yCymnu epaamMua TacAuKIaHTaH (3-pacMra KapaHr).

Pacmpan KypuHUO TypuOIMKH, aKpaTHO OJMHIaH XYKalpaoJau NepoKcHIa3anap
yaap y4yH crienuduk Oyiran cyOcTpar reaskos OuiaH OVsaumu epaamMua
MHJIUBUTyasl U30()OpMaIapHUHT TO3AJIUTUIa MIIOHY XOCHIJI KUJIMHTaH.

Hemak, Oy ycny®d OKOpHM Japaxada To3ajJaHraH IEePOKCHIa3aHUHT
UHAMBHUAyal XUTUH-CIEIU(PUK H30(QOpMaTapuHH aXpaTHO ONUII Ba YIapAaH
MOJIMKJIOHATT aHTUTaHAYaJIapHU OJUIIIA KyJulalml MMKOHUHU Oepanu. Fy3a anuon
pl 3,9 uzodopmacura aHTUTENO OJIMH/IH.



Ab

3-pacm. T'y3a nepoxcuaazacu XuTHH-Maxcyc H30opMaIapuHi M303J1eKTPOQOKYCIAL
(A) Ba kanmusAp diexkTpodopes (b) ycysuiapu 6miaan Taxamn Kuiamm: A) 1 - mapkepiap
apamammMacu; 2 - 6onuraaruy dpakmus; 3 - pl 3,9 mm uzodopma; 4 - pl 3,5 mu uzodpopma (CBB
250 xymaccu 6unan 6ysuiran); 5 - Oouutanruy dpaxuus; 6 - pl 3,9 nu uzodopma; 7 - pl 3,5 nu
nzodopma (rBasikonn Ownan Oysuiran). B) 1 - XxuTuH-Maxcyc mepoKCHAa3aHUHT U30(hopMIIapu
QXpaTUIUIIMAaH aBBaiaru ppakmusicy; 2 - pl 3,.9 uzodopma; 3 - pl 3,5 uzodopma.

JuccepraiussHuHT « BWiITra yniamMJ/im £y3a HABUHU AHMKJIAIIHUHT TeCT
TU3UMHMHH MILJIA0 YMKHID» 1€0 HOMJIaHTaH TYPTHHYM 000Ma FY3aHUHT aHUOH
XUTHUH-MaXCyC MEPOKCUA3aIapUra MoJaruKIOHa aHTUTaHadyajlap OJIMHUIII,
aHTUTaHAYAJIAPHUHT YUJAMCU3JIUTUHU YpraHuil, GU3NK-KUMEBUN OMWITIAPUHU
UMMYH-(EpPMEHTIIN TaXIMJIHUHT CE3TUPJIUTUTA TAhCUPH, UIITA0 YUKUIITAH TECT
TU3UMU OYHNYa CENeKINS aMaIueTH/Ia BUITIa YUaMJIIN Fy3a HaBlIapH, TYpJd
qyparaii TA3MaJlapuHUHT YUJAMIIAJIMTHHA CHHAIITA TabJIYKJIH HMMYHOJIIOTHK
TaJIKUKOTIap HaTHXKalapyu KEITUPUITaH.

Fy3anunr romoren anvonnu (pl 3,9) nzonepokcunazacura Ky©eHJIapHU dMITAII
OpKajiy yJapHUHT KOH 3apao0uan noinukionan anturaHadanap (ITkAT) onunau.
Ky¢n 3apnobunaru anturanadanap tutpu UOTHUHT OeBocuTa yCynu epaamMuaa
aHuKaanG, 1x10° HY TAIKUT STUIIH KYPCATHIIH. aKPaTHII Ba TO3aJIall HIIIAPH
oup Heua 6ockuyaa oaub 6opunau. Kyen 3apnoodunan [IkAT uxku maptTa
aMMOHUH Cylb(aTHUHT TYHUHTUPWITAH SPUTMACUIA YYKTUPHUIL WYnu OusaH
axxparu0 onuHan. Keltmaru 60cKu41a Ty3CH3IaHTUPHII YTKa3uiInO Ba
ummyHorooynuH (IgG) dakmuscu NaCl kornenrpanusicuauar 0,3 M raua
oynran Na-docdariu 6ydep sputmacuaaru rpaguentuga Sartobind D15 annon
anMaiinHyB MemOpaHnacu (I'epmanus) eprnamuaa axparud onuHau (4-pacmra
KapaHr).

Harmxana, Fy3a nmepokcuaasa aHUOH u3adopMacura OKOpPH TO3aJIMKKa 3ra
IgG axparub onuaau Ba nuodun Kyputunau. Tozananran IgG cesrupnuru 0,1 mu
YCUMIIMK 3KCTpakTHAa 3-4 HI aHTUTeH aHUKJAll MUMKOHWHU Oepaau. Crnernuduk
oynmaran (aHocmenuduk) Oormanum 0,05-0,10 OE,ys. man ommamu. OnuHTaH
HaTKaJIap acocua Xynoca Kuiano myHu autum MyMKuHKH, [TKAT Fy3anunr
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AHWOHJIU TIEPOKCUAA3aCH YIyH FY3aHUHT (PUTOMATOTeHIapra YUIaMINITUTTHI



0axomnamga Kartuk pazanu UOT uau unnad yukuiga Kysuiai yayH MOC Kelaau.

pH 8,0 Na-docdar 0,3 M Oydep IpUTMACHH YHU3UKIIA TPpagueHT!
Dizsa
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4-pacm. Kyén kon 3apaoouaan Sartobind D15 anuon-anmMammnnyB MmeMOpaHacuaa
HMMYHOI100yJIMHJIAPHH a:KpaTud onum: A -memOpananas smonusiiap npopur; b -10%mum
JCH-ITAAT na onmuaTan anTH3ap00 GpakiusIapuHUHT MeKTpodoperpamMmacu: 1 - TozanaHraHn
UMMYHOIJIOOYNUH; 2 - HMMYHOTJIOOYTHHIAPHUHT KOJTaH KUCMH, OOIIKa 3apA00 OKCHILIapH
OuiaH apanaliras Xoyija; 3 -Mapkepiap.

N®dTHu mnonukiaoHan BapuaHTHaa oaubd Oopuin yciayOura 3IbTHOOPHH
Kaparauk, cababu ymolOy yciay0 HMKTUCOAWM >KMXATIaH Kyinail BapuaHT OYiuo,
aHTUTAaHAYaJlapHU OJIMII Y4YyH Xed KaHJal Maxcyc HapT-IIapoMTIapHU Tanad
KuiMaiau. babk3u  Myayum@ruapHUHT  MablyMOTIapura Kypa, TOJUKIOHAT
aHTUTaHAYaJlap/laH «IOJJIOKKa», S’bHU IUIACTUK IUIAHIIETHUHT TyOUra OMpUHYU
KaBaT cudaruma eku pepMeHTIIM KOHBIOTAT YpHUAa (oiiialaHmIranuia, aHuKIall
CE3TUPIUTHHH OIIMPaaX Ba 1Ty OwiaH OWpra MOHOKJIOHAJN aHTHUTaHa4daiapra xoc
OyTaH «TOp» MaxCyCIMKHU OapTapad Taau.

N®THuHr acocuit TapkuOui KUACMH OYJraH KOHBIOTAaTHU OJIMII YYYyH
aHTH3apao0 amMmMoHu# cynbdarga dpakuusuianranugad cyHr onuuran [IkATnan
doitnananungu. by KOHBIOraTIM aHTUTaHAYa-aHTUTECHJIAp KOMIUIEKCH Maiio
OYIHILIN SXTUMOJMHYU OLIUPHUIITA UMKOH Oepajiu.

Taxpubanap gaBomMuga TYFpu OyaMmaraH HWMMYH-(QEPMEHTIN TaXJIWII
VTKaQ3WIUIIMHAHT ~ ONTUMAJl  KYpCaTKU4YJapy  aHUKJIAHIU:  COPOLMSIIOBYM
aHTUTaHAYAJAPHUHT OMPUHYM KATIAMH «IOMJIOKKa»/ia - aHTUTaHavyaJlap MUKIOpU
5 wxr/mn, wuekyOamus Baktm +4°C  xapopatma 18 coar; copOmuanoBun
aHTUTAHAYAJIAPHHU CYIONTUPHUII YUyH Oydepnu sputmanap tapkuou - 0.02 M , pH
9,6 xapOonar-O6ukapboHat Oydepan spuTMa; Oy1I OOFIApHU TYIAUPHUIN Ba TAXJIHII
YUIAMCHU3IUTHUHHI OIIUPYBYH («(HOH»HUHT MacaiuIm) FOBUII OOCKUWIAPH YUYH -
1% BCA 0,15 M NaCl 0,05% tBun-20 pH 7,2 ¢ocdariu Oybepnu sputma;
KOHBIOTAT 3pUTUIMIIN YUyH - Tapkuouna 5% BbCA, 0,05% tun-20, 0,01M MgCl,
oynran 0,05 M TPUC-6ydepnu sputma (pH 8,0); IgG-umkopiau docdaraza



KOHBIOTaTUHUHT U4 dpuT™Macu 1:2000Hu TalKui 3TraH.
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Hly Tapuka, XHUTHUH-MaxCyC HW30MEPOKCHAA3aHUHT MHUKIOPUI aHUKIAHUIIN
acocuJia FY3aHUHI BWITIa YUAAMIWIMIMHU 0axoJIOBYM TECT-TU3UMHU HILIA0
yuKUAAu. TecT-Tu3uMu Kucka BakT (10-12 kyH) vuuga yupamin YCUMIIMKIApHUA
capama0d onMIra WMKOH spartaad, Oy dca yTa KHUCKa MyAgaraa CajaMOKIH
MUKJIOpAArd MarepuajliapHd TeKmupuO KypuO, sKyHM Oaxomam y4yH
UCTUKOOJUTY IIAKJUTAPHU a)KpaTuO OJIUIITa UMKOH Oepajiu.

Nnx Oop Fy3a cenekuuscH amMalueTua sSpaTWiraH TECT-TU3MMM acocHja
FY3aHHUHT TypJH Ayparaii TH3Maiap, HaBTapUHUHT BIJITIa YUAAMITUINTY aHUKIIa0
oepuwinau. Fy3aHUHT BWITra 4YMJAMIIAJIWMTUHUA aHUKJIAmga oiud Oopwiiran nana
[IAPOMTHU  HATWXKajdapu Jlaboparopus TaxJWil HaTWKajJapu TYFPUIUTUHU
TacauKiand. Yugammwivk — Mapkepiapu  acocujia  OMOKMMEBUM  OaxoJanl
TEXHOJIOTHSJIADUHHA ~ CEJICKIIMOH  JKapacHiapra KyJjall, CeJeKIWs BaKTHHH
Ce3WNapiu Japaxkaga KUCKApTHUpPaad, Ba CHCTEMa YHYMJOPJIWTHHU OIIUPHO,
HaTWXKaJapHU CyObEKTUB Oaxosall 3XTUMOJUIMTMHU KaMaWuTHpaau, YuJaMIIMINK
Oenrwiapu OyiiMua CENEKUMSHUHT 3pTa OOCKUWIapuJa TEHOTHIUIAPHU capaliall
UMKOHUHH  Oepamu.  Cenekuus, ypyFYWIMK Ba  MaxTa  ETUINTHPHII
arpoTEXHOJIOTHSICH WAMUN TaaKUKOT uHcTuTyTHna (MUTU) anpobaumsicu acocuna
ry3anuHT 200 1aH OpTUK TH3Ma Ba HABJIAPH HAMYHAJIAPU TaXJIUIU OJTUO OOpHIIIN.

HMuccepranusuunr «F'y3a ¢guronarorensapu Verticillium dahliae Ba Fusarium
OXysporum JIapra YuAaMJININK HHAYKTOPJAapu cudaTnia DIHIUPPUHHATIAD
TabLCUPHW» 10 HOMJIAaHTaH OelMHYM 000uaa FY3aHUHT (UTONATOreHIapra
YUAAMITMINTUHU OOMIKApUII MaKCaauaa IIUIUPPU3UH KUCIO0Ta penapariapu:
PYXJIM, MarHUIAIM, MOHOAMMOHUIIN Ty3U Ba YHUHT CaJIMIWJI KMCIIOTA OMIIaH
CYNPOMOJIEKYJISIP KOMILJIEKCUHUHT (PUTOMMMYHUTET (PEpPMEHTIapHUra TabCup
KYypcaTuIll MEXaHU3MUHHU aHUKJIAIl, TIMIUPPU3HH KHUCIOTACH MIpemapaTIapuHUHT
KMYMK KOHLIeHTpauusuiapunu ry3a Huxowtapugaru ABK, YK Ba CK
(UTOrOPMOHIAPHUHT TAPKUOUN MUKIOPUTA TAbCUPUHU Yprauull, V.dahliae bunan
3apapliaHraH Fy3a HUXOJUIApH Ba KaJulyclapuaard IUTO(PU3NOIOTHK XKapacHuapra
CAJMIINAI KUCIIOTAHUHT, INYHUHIICK YNTUTIAPHNA TIHLIUPPU3HH KUCIOTACH
npenaparnapu (JAI'-1, JJAI'-2) Ounan unuios 6epuirania ry3a GUTOUMMYHUTETH
(epMeHTIIapUHUHT (HaoJIITUTUra MpOJOHTUPIAHTaH TAbCUPHUHN aHUKJIAII
103acCUaH TaAKUKOTIIAp OacH KUJIMHTaH.

Veummukinap MeTaGonu3Mura 4MIAMIWINK MHAYKTOPIAPUHMHT TabCHPHU
Ouoiorusga 3Hr KaM YpraHwiraH myammonapiaH Ooupunup. lly Ounan Oupra
OyHIail OMpUKMallapHH KYJlalll Ha3apuil Ba amMaluii axamusTra sra O0ynuo, ymoy
TabCUP MEXaHW3MH KOHYHMSTIAPU aHMUKJIAHTaH XOJJarMHa YCUMIIUKJIAPHU
KacaJUIMKJIapTra YUJaMIWINTHHU MOJICKYJSp Aapaxana OOIIKapuIl yCy/ulapu Ba
BOCHUTAJIAPH UIIIA0 YUKUIUINTAa HIMKOHUST SIPAaTUIIA TN,

VeuMmiKIapEUHT  (DU3HONOTHK XONATHHHA HAMOGH KHIIYBUM KypCAaTKHUIIap
NpO-/aHTUOKCUJAHT  (TIepoKcHa3a) TU3UMH  Ba  (EHON  aJIMAIIMHYBU
(monmudenonokcumaza, peHunanaHu aMMHUak-daza) GepMeHTIIapu XucoOaaHaIu.



Vnap ¥y3aHm npemnaparmiap OwWjgaH WIUIOB OepHUIaH OJIUHTH Ba HIILIOB
OepwiraHiaH KEHWHTH XOJIaTIapy, IaTOTeHJIap TabCHUp KWJITAHUIA KaHYaIHK
cTpeccra Jy4op KWJIMHTAHJIWTH Ba UYHWJAMIWINTHHA KaHYaJIUK  Ccakjiad
KOJMHUIINHK O0axoamira UMKOH Oepaiu.
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buoopranuk kume¢ wHCTHTYTHAA KW3wimus (Glycyrrhiza glabra L)
WIAW3UAaH [IUIAPPU3UH KUCIOTAaCH acoCHJa TIMIUPPU3UH KUCIOTACUHUHT
MarHuiiv, pyxJid, MOHOAMMOHHUWIIN Ty3JIapy Ba YHUHT CAJMIUI KUCIOTacH OUJiaH
CynpaMoJIeKYJIsip KoMILIeKcH onuHAu. bupunuu 6op ymoy npenapatnap V. dahliae
Ba F. oxysporum 3amOypy¥iapura 4YMIAMJIMIMTH SKUXaTHIaH  (apKIaHyBud
ypnamin Hamanran-77, yprada yumpammmiukka sra C-6524, uyupamcusz C-4727
Fy3a Kaulyciaapu Ba  HUXo/Ulapuaard  (GUTOMMMYHHUTET bepmeHTIapU
(mepokcuaasa, noaudeHonokcuaasza, GeHuIalaHuH aMMuak-ina3a) ¢Gaouiurura
Tascupu ypranwigu. UMmyH dhepMmeHTIapu (HaoJTUTUTra TAbCUP 3TYBYH camapaiv
xoHIeHTparus 107 M skaHnuru Taxpuoa ifynam OunaH aHUKIaHIN.

Fy3a kamnycnapu Ba HUXoIapuaa onud OOpuiTrad Takpudanap TIUIUPPUHH
KUCIIOTAaCUHUHT YPTraHWIraH TYpTTa npenapaniapuaH DIUIUPPU3HH Ba CATHUIII
KHUCJIOTAJIApUHUHT cyTrpaMosiekyiisap komruiekeu (AT 1) Ba mumuppu3ux
KHCIIOTAHUHT MOHOAMMOHUWIH Ty3u (JAI'-2) rokopu uMHAYIUPIOBYU (HaOJUTHKKA
ara skaHiuruHu kypcarnu. [penaparnap F. oxysporum OwiiaH 3apapiiaHran
ry3aHuHT yngamcus C-4727 Ba ypraua unpaminu C-6524 HaBnapuia Hocrienudux
CUCTEMUK YHJAMIIMIUKHU MaKWIIAHTUPUO, GUTOUMMYHUTET (DepMEHTIapH
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HILIOBJAHIaH Ba F oxysporum TabCHpP 3TTUPWITaH FY3aHMHI TYPJH HABJIApHIa AHHOH
nepokcuaasa, noaudeHonokcuaa3a, (GeHWIAJAaHUH AMMHAK-1Ha3a (epMeHTIAPUHUHT
daonaurm.

Yceumnuknapaaru — depmeHTiap  (HaouMruHu - OOIMIKapyBYM  AAacTIa0OKU
cucTeMajap Karopura CTpecC TabCcupiapra Kapiiu aJanTuB >KapacHiap



PUBOXJIAHUIIMHU ~ OomKapyBuu ¢utoropmonnap kupamu. IllyHra MyBoduk
dbuTonoToreHIapra  pe3UCTCHTIUTH  JKUXATUJaH  (apKiIaHyBUM  FY3aHUHT
ATUOJIMPJIAHTAH 7-KyHJIUK HUXOJUiapu Tapkubuaaru adcuuc kucinora (ABK),
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uagonunykcyc kucinora (MYK) Ba camumun kucnoracu (CK) ¢putoropmonmapu
mukgopura [IAT'-1 Ba JIAT'-2 npenapamiapu Tabcupu ypranuiaau. OnuHran
Hatmwxkanap, JJAl'-1 Ba JJAI'-2 npenapatinapu OuinaH UILIOB OepuiraH rys3a
Huxosutapugaru CK mukaopu Hazoparra HucOaTaH OMp Heda MapTTa Oluo
oopuimmHM Kypcarau (6-pacm). Unnamcuz C-4727 Ba ypraua yuaamin C-6524
HaBJIApUHUHT Oy kypcaTkuuiapu Hamanran-77 yugamim HaBU KypcaTKU4Iapura
MOC PaBHIIIA IKUH KEJJIN.

C4727 33 ! C524
WELCTEOSWERIN |'|1_-I T M r|l!1l!'.'.'r!ﬂ|'llll.uu COpT

"
]

i i)

Alsk HY k& [N AEE Ve K

HaMamuram-77
yeTairees kel repT

Lomr e.m)

AR |
WER i CK
6-pacm. 107 M kounenrpamusimarm JAT-1 Ba JIAI-2 mnpenapariap 6mian
HILTOBJAHTaH Fy3aHuHr C-4727, C-6524, Hamanran-77 nainapu auxonapuga ABK, YK
Ba CK ¢urtoropmonsap muxkaopuu.

[lly Ounan Oup karopna JIAI'-2 mnpemaparu fFy3agaru (QuToropMoHsap
MyBO3aHaTUHU KYy3fanuid, yHra Oornuk napaimien ABK Ba MYK tymmanummra
cabab Oynaum, Oy nca Fy3a yuyH Kymail omus O0ynu0 xusmar kwiau. JJAIl-2HuHT
PUBOXKJIAHUIITHU CTUMYJIOBUM Tabcupu YHUHT UYK mukmopura tabcupu Omman
OornMK OYnuO, Kaulyc XyKalpaJapuHUHT Yiadamiiapd Ba MUTOTHUK (paoyuiuru
Hazoparjgarwiapra HucOaTtaH Kydallummaa HamoeH Oynran. Ilpemapariap
Tabcupuaa Oy (QUTOrOpMOHSIAp MUKIOPUHHMHT OLIUIIN, 3XTUMOJ, TYpiau X
CTpecc Tabcupiapra FY3aHUHT MOCJAIIWIIMA Ba YyJAApHU I[IMUKACTIOBYU TabCUP
Ky4YHHH MacaluIImra UMKOH OEpHUIITd MyMKUH.

Veum — skapaGHIApHHMHT  Kydaiummd — Ba  BHUITTAa  YHAAMIIMIHKHH
WHIYIUPIAHUIITN OMOKMMEBUN pEaKIUsJIApHUHT WHTCHCUBIUTUHUHT Y3rapuIlura
oormuk. Omub Gopunran TaxkpuOanap maBomuja, dk3oreH CK HUHT Typiu Xuj
koHueHTpauusiapu ~ (0,001; 0,01; 0,1 ™M) Tabcupuna F. oxysporum
UIITUPOKHUIATH UMMYH (epMeHTIIapu (HaOJTUTMHUHT OPTHILN Ky3aTuiau. byHnna



oJHraH taxjui Hatuxkanapu 0,01 MM KoHLIeHTpalusiia SHT KYI camapara ara
SKAHJIUTHHU Kypcarau (1 — jkanBanra KapaHr).
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1-sxkanBaJ
F'y3a nuxosiapura canunmni kucaora (CK) E oxysorum 6niian 6upra rabcup
ITTUPUJITAHU/AA, XY/KAPAa TAIKAPUCUAATH AaHUOHJIM (XMTHH-MaXCYC)
nepokcuaaza ¢paosauru (M+m, n = 10, P<0,05)

7-CyT. YienbHasg aKTHBHOCTH XMTHH-MaXcyc nepokcuaasbl E/Mr 0enka
NPOPOCTKH
XJIOMYATHHKA Konrpoas, H,O Konuenrpanus CK Oopat6orannbie CK n
npu oopadoTkKe ceMsIH HH(pULIUPOBaHUE
0,01MM FEoxysporum (3cyT)
C-4727 18,5+ 15,2 358+ 17,5 48,3 +254
C-6524 26,7 +£9,6 85,6 £21,6 92,7+17,2
Hamanran-77 26,2+9,5 105,6 £ 8,3 135,2 +£21,6

Ymby y3rapunuiap CK OunaH amorutaCTHHHT aHUOHIJIM TEPOKCHIa3anapu
¥3apo Tabcupra KUpHIraHu Tydaiau ro3ara Keiaran Oynuinym MyMKuH (7-pacmra

KpaHr).
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7-pacm. Canuuui KMCJI0Ta OMJIAH MIVIOB 0epUIIraH FY3aHUHT HUXO/LJIapH Ba
KAJUIyCJIapuaa Xykaipaoaau nepoxkcuaasacu gpaonauru xamaa KO tyniaHuIIMHAHAHT
rucTokuMeéBui Taxauwian. Karranamrupuin: ok.x40. Fy3a Tykumanapu o-auaHu3uIuH +
H,0, 6unan OYsuiraH. a - FY3aHUHT TUITOKOTUIIN Xy Kalipalapuaaru nepokcuaasa (haommru; o -
F¥3a KaJuTyC XyKalpaigapuaara nepokcuasa GaojuIury; 6 - ypyFrnamia Xyxaipanapuga KOIII
TYIUIAHUIIY; 2 - Kajutyc Xykaipanapuaa KO tynnanumm.

XyKaupaoJau TEPOKCUAA3aHUHT TYIUIAHTAHJIWTUA Fy3a TYKUMAJIAPUHU O
nuanm3uau + H,0O, Owran Oysim epaamuga anukiaangu. CK Owiadn unuioB
Oepwiran Oapua VypraHwiacTraH HaBJIApHUHT HUXOJJIApU Ba KaJUTyclapuaaru
XyKalpaoiau TMepokcuaaza (GaolTuru XyKalpa IEeBOpJIapd Ba HEKPO3 XyIdyIH
KYHFUp panrra kupumura onu0 kenmu. Kyszarmmaerran CK myxutuma ycaertrax
3apapjaHraH KajulyclIapHUHT xonatuaaru y3rapunmap CK tabcupu octuaa Xumost
peakiusuiapuy PUBOXKIIAHYBUM, KHUCMaH XyXKalpa JeBopiapu JUTHU(PUKAIUSICUTA
o0 6OpYyBUH KapaCHIAPIHP.

Kyszarunaerran CK wMmyxutujga ycaeTraH 3apapiiaHral  KajulyCIapHUHT



xonarunaru  y3rapunuiap CK  Tabcupum  octuaa  XMMOSL  peakuMsuiapu
PUBOXKIIAHYBYH, KHCMaH Xy)Kaiipa JeBOpiapu JUTHH(PHUKAUICHTA 00 OOpyBUH
acopatnapaup. CK amomnact mnepokcuaazanap (XysKkailpa TallKapucujaaru
nepokcuaasa) OujaH y3apo TabCcUpra KUPUIINO, YIAPHUHT  KaTaJUTHK
daommrunu y3raptupanu, H,O, ummad uukapuiummHA Kydatupaam, Oy 3ca
XyXalpa JACBOpIAPUHUHT JUTHU(PUKANMACKH €KU 3aMOYpYFHUHT HWH(EKIHOH
CTpyKTypasapura OeBOCHTa SKWH OYyJraH Xykalpajgap HEKPO3W PHBOKJIAHHUIIH
XUCOOUTa KAJIMHIAMINIINTA OTUO KeIau.
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2-KaaBaJ
Yurutra d>XuJanmuaan oJaaua M 10'7K0HueHTpaunﬂzla UM PPUHHATIAD
OnJiaH MULI0B Oepuiranaa, 30 KyHJIUK Fy3a HUXO0/LUIAPU WITU3UIATH
puTouMMYHHUTET (pepMEHTIAPUHUHT MPOJTOHTUPIOBYHT
daommru (M+m, n = 10, P<0.05)
Taxxpuoda XHTHH-MaxCyC noangenonokcunasa, E/mr DeHuIaIAaHUH
BapHAHTJIApH nepokcugasa, E/mr aMMuak-anasa, E/mr
C-4727
Hazopar 171,59+ 5.4 237,44+ 0,16 52,95+£2.7
I'K/CK (JIAT-1) 318,44+ 6,2 623,85 + 0,25 714,17 0,5
Na,Zn(I'K) 127,89 £ 7,5 220,64 + 0,19 0,00
NH,(TK), (JAT-2) 287,87 8,3 494,17 £0,15 419,68 + 0,12
I'K 304,95 +£9,6 417,78 £ 0,13 0,00
Mg(I'K), 129,80 + 7,1 214,45+ 0,12 0,00
C-6524
Hazopar 182,7+73 569,08 + 0,32 29,8 £1,32
I'K/CK (JAT-1) 185,11 £ 7,5 760,76 £+ 0,56 125,0+ 7,9
Na,Zn(I'K) 224,68 £ 9,6 963,52 +£0,48 08,1 £ 0,06
NH('K), (JIAT-2) 737,53 £ 11,8 316,57 £ 0,78 37,0+ 2,1
I'K 212,77+ 7,9 259,38 + 0,86 0,00
Mg(TK), 5345+43 626,24 £ 1,12 0,00
Hamanran-77

Ha30paT 349,82 3,2 356,07 + 1,25 20,68 £ 0,96
I'K/CK (JIAT-1) 238,55+ 8.4 556,70 + 7,6 101,262
Na,Zn(I'K) 507,02 £ 2,8 284,05+ 5,6 0,00
NH,(TK), (JAT-2) 492,80 £ 7,0 278,08 £ 4.8 91,88 + 4,4




'K 320,48 + 2,1 410,64 £ 3,7 0,00

Mg(T'K), 309,46 + 2,4 400,25 + 5,1 0,00

Keitnaru ky3aruinmapaa, sbHU YUTUT SKUIraHuaad cyHr 30 KyHrada £y3a
PUBOXKJIAHUIIY AUHAMUKACHU]IA, TIIUIIUPPUZUH KUCIOTAHUHT TYPT XHII
npemnapariapu GUTOMMMYHUTET GepMeHTIap (aoIUrura mpoIOHTUPIOBYH
TabCUPH YPraHWIAM (2-aBajira KapaHr).

bynna uurutnapu JAI-1 (I'K/CK 2:1) Ba HAT'-2 (NH,4(I'K),) nmpenapatinapu
Ownan wunuioBHran 30 KyHJIMK Fy3a HUXOJUIApU WIIM3JIAPUIATH TEPOKCHIA3a,
nonudeHosokcuaaza, ¢GeHuIadaHuH aMMUuak-inasa (GaojUIMrM  Ha30opaT Ba
DIMIUPPU3WH  KUCIIOTaCcH, YHUHT PyX XamJa MarHuiuid Ty3japu OwiaH
UIITOBJIAHTaH FY3aHUHT HaBjapura HucOaTaH 30 KyHraua roKopu xojaraa Oyiau.

Fysann puBoxiiannm auHamukacuna Kysarwiran JIAI-1 Ba  JIAI-2
npenapamviapuHUHT  MPOJIOHTUPIOBUM  (PAOJUTUTH  YIAPHUHT  (PUTOUMMYHUTET
bepMeHTIapura MHAYUMPIIOBYM TAbCUP KYPCATUILIMHU siHA OUp OOp TaCAUKIAIM.

V3P CKXB IT'y3a etnmrrupuimn cenekuusacH, YpyFUWIMK Ba arpOTEXHOJIOTUS
WIMHA-TEKITUPUII UHCTUTYTH OWJIaH XaMKOpIHKAA TOIIKEeHT BUIoATH OKKYpFOH
Bunosituaaru «C. CeruzbaeB» depmep xyxamuruga onu® OOpUITaH amaiuii
unuiap Hadakar JIAI'-1 Ba JIAI'-2 npenaparnapuHu  XUMOSJIOBUM — Ba
UHIYLHMPIOBYM TAbCHUP ITHUILU, OAJKU FY3aHUHI XYXKAIUK KUXATUJAH KUMMATIH
OeNTWIapUHU SAXIIWIAIIMHA KypcaTan (3-)kaBaira KapaHr).
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3-:kaaBaJ
[IMuMppU3MH KUCJI0TA IPeNnapaTJapUuHUHT FY3aHHU XY/KAaJIUK KUXAaTHIAH
KHMMATJIU Oearuaapura tabeupu (M+m, n=10)

Taxpuda Bupunuu Veumankan Veummxk Kamu V.dahliae
BapHaHT-J1apu YaHOKJIAp-HH HT Jar u OYWJITaH omian
HI' OYWJIUII GanaHIUTH JKAMH YaHOK-JI 3apapiia
caHacu, (cm) YaHOK-J1a ap, HMIII,
(can/oi) p, 081a 15.081a 15.091a
oasur*
C-4727
Hamyna 10.08.2015 98+1,90 17+ 0,80 10 £0,58 4,14+0,53
JAT-1 09.08.2015 101£1,75 19+ 0,70 14 £0,59 1,8+ 0,29
JAT-2 10.08.2015 102+1,35 20+5,17 15+ 0,46 1,3+0,23
C-6524
Hamyna 08.08.2015 80 + 5,06 19+ 1,41 15+0,62 3,2+0,11
JAT-1 08.08.2015 101,3+291 21+0,70 16 + 0,60 0,6 £ 0,22
JAT-2 08.08.2015 107 £2,03 24 +0,51 17 £0,37 1,1 £0,16




Hamanran-77

Hamyna 09.08.2015 103,64 2,23 22+0,78 15+0,82 1,1£0,16
JIAT-1 09.08.2015 104,1+13,98 22+ 1,36 15+0,55 0,5+ 0,44
JIAT-2 09.08.2015 110,1%11,04 25+ 0,47 19+ 0,37 1,0+ 1,94

H30x: TaxpubanuHr 6apua Bapuantiapuaa 10 ycumnukaan nbopar(n=10), kamuaa yu
MapoTaba KalTapukiapaa Oaxkapuirad, Hazopataad uioHapiau ¢apku P<0.01; *- puar
MHJIEKC Jajia MapouTHAa YCUMIIHKIAPHU BUIT OUIaH 3apapiiaHUII MEb30HH.

Fy3a HaBpmapuHUHT XYKanuK OKUXaTUIAaH KUMMATiud  OeNruiIapuHu
Ky4aWTUPUILM Ba YWJAAMIWIMTMHU XOCHJ KWIMIIM OYHWYa OJMHIaH HaTKKajiap
TaXJWIW YUTUTIAPHU ODKUII OJAWJAH NIHLUPPU3UH KHUCIOTA IMpernapaniapyu -
JAT'-1 Ba JAI'-2 OGunaH unuioB OCpWIMIIYM UMMYHUTETHU HHIYKUHUSJIOBYU Ba
yculll Ba PUBOXIIAHUIIHU CTUMYJIJIOBYM TabCcUp Kypcaruiiu, Oy 3ca mupoBapauia
Fy3a XOCWJIJOPJIUTY OPTHUILUTA OO KEJIUIIU aHUKJIAH U,

V3P Jlanar KUMEKOMHCCHS TOMOHH/IAH BAaKOJIAT OEPHIITaH TAIKHIOTIAP
tomonuzaH (V3P CKXB F'y3a etnmtupuin cenexkusacu, ypyruuianuk Ba
ArPOTEXHOJIOTHS MIMHHA-TEKITHPHII HHCTUTYTH Ba Y CHMIMK/IAPHH XHMOSI KHJTHIIT
MHCTUTYTH) YTKA3UJITaH MyCTaKUJI CHHOBJIAp Ba YATUTHU SKUILTA Talepial
onauaan uiwioB oepuiaa JAI'-1 Ba JIAI'-2 npenapamiapuHUHT KYUTaHUITAIIA
MaKcaara MyBOQUKINTY XaKUAard Xyiaoca acoCHAa TerHIIIN ITyBOXHOMAap
(23.01.2015., Nel A 946; 09.02.2016., Nel A 1156) Gepunmu Ba Y36eKucToH
Pecnybnukacuaa pyixarra OJuHIM.

XVJIOCAJIAP

1. V. dahliae natorene3nna Fy3aHUHT UMMYH (epMEHTIIApU - TIEPOKCHIA3a,
nonudeHoaokcuaa3a, GEeHUIAUIAHWH aMMHUakK-Tuaza (paoja WINTUPOKHAA Fy3a
KaBOO peaKIUsIIApUHUHT Y3ura Xoc (hapKiapy aHUKIAHUO, FY3aHUHT 3aMOypyFIu
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3apapiIaHMINTa JKaBOOAH XUMOS KapacHJIApHW IMAKJIAHUITUHUHT OOIIaHFUY
OoCKHUJIapyu aHWOH TepoKcHAasanap (aommanyBu Ba KHCIOPOAHUHT (aom
MIaKJUTapy TeHepanuscura OOFINTU UCOOTIaHUO, OJMHTAH MAabIyMOTIap acocHa
KeJakakJa KacaJUIMKJIapra Kapiid YWJaMJIWIMK MEXaHU3MUHU  MOJIEKYIISp
napaxkazna OOIIKApUIIHUHT camapajop BOCHUTAa Ba TEXHOJOTHSJIAPUHM HILIA0
YUKHIITA UMKOHUSAT SIPaTaJIu.

2. Ilatoren 3aMOypyfjiap XWUTHUHMIAa HUCOATaH CHEUUPUKIMK HAMOCH
KWIYBYM XyCYCHUATTa dra Xy>KalpaoJjau aHHOH TMEepOoKCcHaa3ajapu ry3aga OUOTHK
OMHJIJIAD TabCUpPUJA XHUMOS pEaKUUsIIADUHU OENTHIOBYM Mapkep-(pepMeHT
SKAHJIUTU TacIUKIaHuO, uzonykranapu pl ~ 3,5 Ba pl ~ 3,9 Ba monekynsp maccacu
93,5 x/la Ba 85 k/la OynraH WKKWTAa TOMOTEH XUTHH-MAaxXxCyC TMEpOKCHA3aIap
axpatub onuHrad, ynapHuHr K, Ba cyOcrTparra crnenuuKkIUrd aHUKIaHUO



FY3aHUHT BUJITra YHMJAMIMJIMTUHA 0axO0JIOBYM camapalid YCYJIHHW UIIad YMKUIIA
MYXHUM axaMUsIT KacO dTaJIu.

3. Fy3anunr pl ~ 3,9 roMoreH XuTUH-MaxCyc MEPOKCUAA3aCUra MOJUKIOHAI
aHTUTAHAYajlap OJNWHUO, YJIApPHUHT CHCHUPUKINTH Xamaa Ce3yBUaAHJIUTH
anukianrad. Hatmwkana wmkopuii docdarasa OwinaH aHTUTaHAYanIap KOHBIOTATH
TaliepiiaHral, UMMYH-(QEpMEHTIM TaxXJWi YTKA3UIIHUHT OINTHUMAJl I[IAPOUTIAPH
TaHJIaHUO, FY3aHUHT YKJIaMJIA TIAKWIJIAPUHUA TE3KOp TaHJIAIl UMKOHUSTUHU STHaIa
TaKOMUJUTAIITUPUIITA XU3MAT KUJIA]H.

4. nk 6op Fy3a ceiekmuscHUa WIIa0 YMKWITaH TECT-TU3UMHU opkKamu 200
JaH OPTHK DJuTa HaBJIapd Ba THU3Ma HAMYHaJlApUHUHT BWITra HucOaraH
YUJAMIIUIUTH  OaxosjaHraH. ByHIa ojuHTraH HaTwkajlap Jaja Taxpubda ycyiu
¢paaMuia OJIMHTAH HaTrKalap OWiaH y3apo MOC KeIWIIHM KypcaTwigu, Oy dca
FY3aHUHT SIHTU HaBJap SPATWIMIIUHA UMUK acocaa ojaud OOpHUIl UMKOHHUSITHHU
gpaTaid Xamja Jajia CUHOBJIApPUHM VYTKa3WIl y4yH capduiaHaJuradH BakT Ba
MaOarfiapHy UKTUCO KUJIUIITa XU3MaT KUJIaIH.

5. Fy3a putoummynuter pepmentiapu daommurura JAI-1 (mumuppusun Ba
CaJIMIIWII KUCTIOTAIAPHUHT CYNIPaMOJIEKyJIp KoMmIuiekcn) Ba JJAT-2 (muuuppusux
KHCIIOTa MOHOAMMOHUHN Ty3H1) TIpemapaTiapuHUHT UHAYIUPIOBYH TabCUP
Kypcaruiiu ucOotnanrat. Fy3anunr ¢purorennapra HucOaTaH CUCTEMUK
YUIAMITHINTHHE HHIYIAPIOBYH MIPEeNapaTiapHIHT MakOys1 koHIeHTpanuscu (107
M) anuknanau, Oy 3ca KMIIUIOK XV KAJUTH aMaliueTh1a MyXUM aXaMmusiTra sra
Oynran HOOMOIMT TaOUATIN OUPUKMAJIAPHU caMapalid MMacT KOHIIEHTparusiapaa
KEHT KyJIam/1a KyJUIaHUII UCTUKOOJUTApUHA 04nud Oepasu.

6. JIATI'-1 Ba JIAI'-2 npenapartiiapuHUHT HaCT KOHIICHTPALUSJIAPUHM Fy3a
Huxosutapu puroropmonnap - CK, ABK Ba UYK 0Ganancura Tabcupu aHMKJIaHTaH.
[Ipenapamiapuu Fy3aHu OMOTHUK CTpecciiapra aJanTalusIOBUU Ba YIApHU KyYUHU
IOMINIATYBYH Xycycusrra sra 0ynran CK MUKIOpUHN OPTUIINTA TAhCUP ITUILN
aHUKJIAHUO, UMMYHOMOIYJIATOPIIMK XOCCaTapHU HAMOCH KUITYBYH
npernapaTIapHUHT SHTH aBIOAWMHY SPATUIITHYU SHAA TAKOMIJIIAIITHPHIITA XU3MaT
KHJIAIU.

7. CK xyxaipa xaBo0 peakuusiiapuaa KaTHAIIyBYM aHUOH NEPOKCHIa3aHUHT

xamaa CK ssHru MonexysianapuHu CUHTE3TaHUIIINIa UIITHPOK ITYBUH
(dbeHunanaHuH aMMUaK-lMaza GepMEeHTIAPUHUHT (PAoUIallyBUHUA CTUMYJIJIAraHU
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aHUKJIaHUO, Fy3aaru UMMYH QepMeHTIapuHUHT daosutamrysura JJAT-1
npenapatu Tapkuoura kupysun CK jxaBoOrap skaHjmMru ucootinanrad. 8. DKHUIll
onauaal yurutra JJAI'-1 u IAI'-2 npenapamiapu OMIaH UIIOB OepUIIHMILA
bUTOMMMYHHUTET (PEPMEHTIAPH - IEPOKCHIa3a, MOTU(EHOIOKCH 1a3a,
(eHmIanaHuH aMMHaK-JMasa (paomkiIapyura OKOpH MpOJOHTUPIOBUU TabCUP
kypcaruiu (30 KyHraua) aHUKJIAHUO, NIMLMPPUZUHATIAPHUHT UHIYLPIOBYHU Ba
XUMOsI Xycycusiiapuau oenrunainan. OJIMHraH HaTvKajiap TaOMuil acocra sra
npenapariapAaH Fy3aHUHT HOCHEIU(PUK YUIaMIMINK UHIyKTOpIapu cudaruia
(oiilaTaHUIIHUHT SIHTM KOHLUEMIUSACUHU PUBOXKIIAHTUPUILTA XU3MaT KWJaau. 9.
JAT-1 Ba JIAI'-2 npenapamiapy Fy3aHUHT XOCHIIJOPINUTUTA, XYKAIMK KUXATHIAH



KUMMATIU OeNruiiapura, yHUHT GUTOMMMYHUTETUHN XUMOSICUHA Ky4alTUPYBYH
TabCUP TTaH, Ipenapamiap ypraya yuJaMiId Ba YUJaMCHU3 HaBIapUHU BUIT OuiiaH
3apapiIaHUIIMHNA KAMAUTUPUO, KUIUJIOK XYKAIUTA SKUHIAPUHU MYXUTHUHT
HOKYJail TabCUPOTIAPUIaH XUMOSUTAIIAArd KOMIUIEKC TaaO0UpIapHUHT Oupura
alJIaHUIINTa UMKOHUST sipaTaiu.
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PA3OBbBI HAYUHBIW COBET 14.07.2016.K/B/T.13.01 TIPAU
UHCTUTYTE BHOOPTAHUUYECKON XUMHWHU U HAIITMOHAJIBHOM
YHUBEPCHUTETE Y3BEKNCTAHA IO NPUCY KAEHUIO YYEHOU
CTEIIEHU JTOKTOPA HAYK

UHCTUTYT BUOOPTAHUYECKOH XUMUH



XAIINMOBA HUT'OPA PYCTAMOBHA

MEXAHHU3M ®OPMUPOBAHUA YCTOMYUBOCTHU
XJIOIMTYATHUKA K ®PUTOITATOI'EHAM MU IIYTHU EE PEI'YJIAIIUA
HA OCHOBE COEJUHEHUH MPUPOJJHOI'O MPOUCXOXKJIEHUSI

02.00.10 — buoopranuyeckasi XuMusi
(Omostornyeckue HayKm)

ABTOPE®EPAT JJOKTOPCKOM JJUCCEPTAIINN

TAIIKEHT - 2016
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Tema 1oKTOpCKON AUCCEPTALMU 3aperHcTPHPOBAaHA B Bricuieli aTTecTallnOHHOM
komuccuu npu Kadunere Munucrpos Pecnydiuku Y3oexkucran 3a 30.09.2014/B2014.3-4.B3.

I[OKTOpCKaSI AuccepTranus BbIIIOJIHCHA B HHCTI/ITYTG 6I/IOOpF AHUYECKOM XUMHUHU.



ABtopedepar aucceprauy Ha Tpex s3bIKax (y30€KCKUH, pyCCKUM, aHIIMHCKUN) pa3MelleH
Ha  BeO-ctpammme  Hayunoro cosera mo  aapecy  (http;//ss.biochem.uz) u Ha
NudopmarnmonHo-o0pa3oBareasHOM nopTaie «ZiyoNety» mo aapecy (wWww.ziyonet.uz).

Hay4HbIil KOHCYIbTAHT: AXYHOB AJ1d AXYHOBHY
JIOKTOp OMOJIOTMYECKUX HayK, podeccop

O¢punnanbHbie oNNoOHeHThI: TuasidoaeB 3auTKOH
JIOKTOp OMOJIOTHYECKUX HayK, mpodeccop

Typaukynosa llaxiaoxon YTkypoBHa
HOKTOpP OMOJIOTHYECKUX HayK, JOLCHT

IMeomamko Haranbs EBrenneBHa
JOKTOp OMOJOTHYECKUX HAyK

Bexymas opranuszanusi: UHCTUTYT MUKpPOOHOIOTUI

3amura quccepTaluuy COCTOUTCS «_ » 2016 romaB ___ 4acoB Ha
3aceganuu pazoBoro Hayunoro cosera 14.07.2016.K/B/T.13.01 npu UucTuTyTE
buooprannueckoit xumun u HartmonansHoMm yHuBepcurere Y3oekucrana. (Aapec: 100125, .
TamkenT, yn. Mup3o Ynyroeka, 83. Ten.:(99871) 262 35 40, daxc: (99871) 262 70 63).

C OKTOpCKOW JAHccepTalmMel MOXKHO O3HakoMHUThCs B MHQopmarmoHHO-pecypcHOM
neHTpe Mactutyra 6mooprannueckor xumun. Aapec: 100125, r.Tamkent, ya. Mup3o Yayroeka,
83. Ten.:(99871) 262 35 40, daxc: (99871) 262 70 63, e-mail: asrarov54@mail.ru).

2016 rona
2016 roga).

ABTopedepar auccepTallii pa3oCcian: «__ »
(peectp mpoToKONa pacChUIKU Ne  oT «__ »

A.C. Typaes

[Ipencenarens pazoBoro HaydyHoro coBera no npucyxaeHu0
YUYEHOM CTeNeHu JOKTopa HayK, MI.X.H., Mpodeccop

M.U. Acpapos

YueHblil cekpeTapb pa3oBoro HayuyHoro coBeTa mo npucyskKJIeHHUIO
YYEHOH CcTeleHu JOKTopa Hayk, 1.0.H., mpodeccop

J.A. KagbipoBa

IIpencenarens pa30BOro Hay4YHOro CEMHHApA IPU Pa30BOM
HayuHoM coBeTe 110 IPUCYKACHUIO YYEHOU CTEIIEHU
JIOKTOpa HayK, 11.0.H.
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BBE/IEHUE (anHOTAUMSA JOKTOPCKOM AUCCEPTALIMHN)



AKTYaJIbHOCTh M BOCTPeOOBAHHOCTHL TeMbI aHMccepranuu. Bo Bcex
XJIOMKOCEIOIIMX CTpaHaX MUpPa OJHOM M3 OCHOBHBIX MPOOJIEM MpHU BO3JEIbIBAHUI
XJIOMYaTHHKAa HA  CETONHSAIIHUM  JI€Hb  SABISIETCA  €r0  IOPaXaeMOCTb
¢uTOonaToreHaMu, KOTOpble HAHOCAT 3HAUUTEIBHBIN yIIEPO CETBCKOMY XO3SICTBY.
Pa3pabotka 3pPexTUBHBIX TEXHOJIOTUN YCKOPEHHUS CEJICKIIMOHHOTO Mpolecca 3a
CUET HCIOJIb30BaHUS MApPKEP ACCOLUUPOBAHHBIX OMOXMMHUYECKHUX, MOJIEKYJISIPHO
TEHETUYECKUX METOAOB, IMO3BOJISIIOIINX BO3AENBIBATH HOBBIE COPTA C MPU3HAKOM
pPE3UCTEHTHOCTH K  (uUTOMaToreHaMm, a  TakkKe  TOBBIIIEHHE  OOImIei
Hecrenu(puYecko  yCTOMYMBOCTH  XJIOMYAaTHUKA K  HEOJaronpusTHHIM
OMOTHMYECKMM U aOMOTHYECKUM (akTopaM NyTeM HWHAYKIUA IPUPOJHBIX
3aIMTHBIX MEXaHU3MOB SBISIOTCA OJHHUM W3 SKOJOTMYHBIX MU 3(()EKTUBHBIX
METOJIOB 3aIUTHI XJIOITYAaTHUKA.

C mpuobpereHneM HE3aBUCUMOCTH PECITYOJIMKN YCIIEXH B MOBBIIIEHUN
YPOXKaHOCTH XJIOMMYAaTHUKA, BHEIPEHUE B XJIONIKOBOJACTBO HAy4HBIX JIOCTHKEHUN
COBPEMEHHBIX HAYK - MOJICKYJISIPHOU OMOJIOTHH, OMOTEXHOJIOT U U
OMOOPraHNYeCKOM XMMHUH MPUBEIIH K ONPEAEIIEHHbIM pe3yabraram. [Ipu sTom
0COOEHHO BaKHO OTMETUTH BBISIBJICHUE POJIH PA3TUUYHBIX OMOXUMHUYECKUX CUCTEM
B PETYJSLMU 3aLIUTHBIX PEaKLNH, yCOBEPIIEHCTBOBAHNE YKOJIOTU3UPOBAHHBIX
METOJIOB (MapKep acCOLMUPOBAHHBIX TECT-CUCTEM U JIp.) U CPEACTB (IpUMEHEHUE
arpomnpenapaToB Ha OCHOBE MPUPOIHBIX OMOJOTMYECKH aKTUBHBIX COEMHEHUN),
CTAOMITM3UPYIOIIUX MPOTYKTUBHOCTH XJIOMYaTHHUKA.

Ha ceronusiiauii 1eHp, OMOXMMUYECKHE OCHOBBI MMMYHHUTETA PACTEHUH,
IIOBBIIICHUE YCTOMYNBOCTH XJIOIMYATHUKA K ITATOT€HAM 3a CYET CTUMYJIUPOBAHMS U
YIPABJICHUS] HUMMYHHOM CUCTEMBI C TOMOLIBI0 OMOJIOTMYECKHA aKTUBHBIX
COCIMHEHUH SIBIISIOTCS aKTyaIbHBIMU 3aJJa4aMU COBPEMEHHOM OHMOJIOTHHU BO CEM
mupe. OneHka coOCTOsTHUS (PEPMEHTHOM CUCTEMBI XJIOMYaTHUKA, YYaCTBYIOIIEH B
3aIUTHBIX PEeaKIUIX IPU UHPUIMPOBAHUM PACTEHUM IPUOHBIMU [TATOT€HAMH,
BBISIBJIEHUE MOJIEKYJISIPHBIX MapKEepPHBIX CTPYKTYp, pa3padoTka
UMMYHO(EPMEHTHOTO METO/1a, BHISIBIICHHE MEXaHU3MOB UHAYLIUPOBAHHOM
YCTOMYMBOCTH, aKTUBUPOBAHUE T€HETUYECKOTO ITOTEHIIMAJIA 3ALIUTHBIX CPEIICTB
XJIOMYATHHUKA, pa3pab0TKa TEXHOJOTUHU MOBBILIEHHS YCTOWYMBOCTH XJIOMYaTHUKA
Ha OCHOBE MPUMEHEHHUSI IIPENapaToB NIMIUPPU3UNHOBON KUCIIOTHI SBIISTFOTCS
aKTyaJbHBIMU 3aa4aMH.

JlaHHO€ nUCCEePTallMOHHOE MCCIENOBAHUE B OINPENCICHHON CTEIEHU CIIYKUT
BBIMIOJIHEHUIO 33Ja4, MPeIlyCMOTpPeHHbIX B 3akoHe PecnyOmuku Y3oekucran «O
3allUTE CEJIbCKOXO3MCTBEHHBIX PACTEHUN OT BpeauTelsel, Oone3Hel U COPHIKOBY
(2000), mocranoBnenueM Kabunera MunuctpoB Pecmybnuku Y36ekuctan ot 29
mapta 2004 1. Nel48 «O Mepax 1O COBEpIICHCTBOBAHUIO CTPYKTYpPHI H
NOBBILIEHUIO 3(()EKTUBHOCTU CITYKOBI 3aIMTHl pPacTeHUiD», «JlopokHON Kapre
peain3yeMbIX MPOrpaMM MEPONPHUATHN MO MOJIECPHU3ALNUH U Pa3BUTHUU CEIBCKOTO
xo3stiictBa Ha 2016-2020 roma» ot 07.02.2016 1, yrBepkneHnbsiii KaObuHeToM
MuHuCTpOB, a Takke JPYIrMMU HOPMAaTMBHO-IIPABOBBIMM  JOKYMEHTAMH,
IPUHATHIMU B IaHHOH cdepe.
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CooTBeTCTBHE HCCJIEIOBAHUSI € TNPHOPUTETHBIMM HaNpPaBJIeHUSIMU
Pa3BUTHSI HAYKM W TeXHOJOruWil pecnyOnuku. JlaHHoe wuccienoBaHue
BBITIOJTHEHO B COOTBETCTBUU MPHOPUTETHOTO HAMpABICHHS PAa3BUTUS HAYKH W
TexHonoruii pecrnyonuku V. «Cenbckoe X034UCTBO, OMOTEXHOJIOTHS, IKOJOTHS U
3alUTa OKPYKAIOIIEH CPEbD».

O030p 3apy0e:KHBIX HAYYHBIX MCCJIeI0BAHUH IO TeMe JAUCCEPTAIUM.
'Hayunele wmccleoBaHMs, HAmpaBleHHBIE HA  H3ydeHHE  MOIEKYISPHEIX
MEXaHW3MOB HHIYIIMPOBAHHOW YCTOWYMBOCTH OCYIIECTBISIFOTCS B BEAYIIMX
HAyYHBIX [[EHTPax W BBICHINX 00Pa30BATEIbHBIX YUPEKICHUIX MUPA, B TOM YHUCIIE,
Institute of Cotton Research (Kwurait), Agricultural Research Centre, ['u3a
(Erumner), The University of Burdwan (Munpus), Auburn University (CLLIA),
Tottori University (Snonust), MHCTUTYT OMOXMMHUM UM TeHETUKH Y (PUMCKOro
HayyHoro 1eHTtpa (Poccus), MHCTUTYT KJIETOYHON OHMOJIOTUM U TE€HETHUYECKOM
uHxeHepuu (YKpauHa).

B pesynbrare wuccienoBaHuUM, MTPOBEICHHBIX B MHpPE [0 OIPENEICHUIO
(GbU3H0I0r0-OMOXMMHUUYECKUX ~ MEXAaHU3MOB  MHAYLUHMPOBAHHON  YCTOMYMBOCTHU
CETbCKOXO3STUCTBEHHBIX KYJIBTYp MPOTUB (PUTOMATOTEHOB, MOIYYECHBI PSSl HAyYHBIX
pe3ynbTaToOB, B TOM YHCJIE: BBISBICHBI MOJICKYJSIPHBIE OCHOBHI PETYJISTOPHOM CETH,
BO3HUKAIOIIEH B Mpolecce B3auMoAencTBust Gossypium
thurberi - V. dahliae B THIIOKOTUIIAX XJIOMYaTHHKA, B OMOCHHTE3€ W HAKOILUIEHHH
JUTHHHA npu y4acTuu NIEPOKCHUIA3, KOTOpbIE o0ecrneynBaroT
6onesneyctoiunBocTh pacteruit (Institute of Cotton Research, Kutait); BIsiBIeHBI
CTENEHW TPOSBIEHUS TMPU3HAKOB YCTOMYMBOCTH B THOpUIax HyTa U
3aKOHOMEPHOCTH WX COXpPaHEHHUs B MOCIEAYIONIEM IOKOJIEHUU Tpu 00paboTke
uHaykTopamu ycronuuBoctu (Agricultural Research Centre, Erumer); naydHo
000CHOBaHbl OMOXMMHYECKHE H3MEHEHUs IOoj Bo3AeiicTBUEM F oxysporum B
WHOKYJIUPOBAHHBIX  PACTEHUSX, TJE B YCTOWYMBBIX BHJIaX BO3pACTacT
nepoKcHuaa3Hasi, Nodu(EeHONOKCHIa3Hass U (PEeHWIAJaHWH aMMUaK-JTMa3Has
aktuBHOCTHh (The University of Burdwan, Uunus); nokasaHo cyliecTBOBaHUE Y
pacTeHHWil CIIO)KHOM KacKaJHOM CHCTEMBl 3aIMTHBIX MEXaHHW3MOB, KOTOPBIX
BO3MOXKHO  PEryJIMpOBaTh XUMHUYECKHUMH COCAMHEHUSMU, CTUMYIUPYIOIUX
UMMYyHHYI0 cuctemy pactenuit (Auburn University, CIIA); nomy4eHsl
HAHOBOJIOKHA XUTHHA, oOO0JaJalonIMe XOpOoIlel pacTBOPUMOCTBIO B  BOJE,
UHAYyLIUpYOIe (OPMUPOBAHUE AKTUBHBIX (OPM KHUCIOpPOAa M IKCIPECCHIO
XUTUH-UHAYIIUPYEMBIX T€HOB B pocTKax Arabidopsis thaliana (Tottori University,
SAnonus); CO3/1aHbI OMOXMMUYECKHE CIIOCOOBI UHYIIUPOBAHUS
00J1€3HEYCTOMYNBOCTU CEIBCKOXO3SIICTBEHHBIX KYJIbTYp HAa OCHOBE HE OMOIMAHBIX
NPUPOAHBIX coeanHeHui (MHCTUTYT OMOXUMHM U TEHETUKHA Y (PUMCKOTO HAyYHOTO
nentpa, Poccus); pa3paboTaHbl HOBBIE TIpemaparbl, OCHOBaHHBIE Ha
WHIYIIMPOBAHUU YCTOWYMUBOCTH C MTOMOIIBIO ONPEACIICHHBIX

1

JlureparypHblii 0030p 3apyOe)KHBIX HAay4YHBIX WCCIICAOBaHUI TPOBENEeH Ha OCHOBe http://search.ebscohost.com/,




www.proquest.com/, www.intechopen.com, C. Y. He, T. Hsiang and D. J. Wolyn. Induction of systemic disease resistance and
pathogen defence responses in Asparagus officinalis inoculated with nonpathogenic strains of Fusarium oxysporum // Plant
Pathology — 2002. — V.51. — C.225-230. u 1p. HCTOYHHKOB.
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KJIACCOB COEMHEHUN OMOreHHOro npoucxoxaeHus (MHCTUTYT KineTouHoi
OMOJIOTHH ¥ TEHETUYECKON MHXKEHEepUU, YKpauHa).

B Mupe mno KOMIUIEKCHOMY H3yYEHHIO OHOXMMHYECKHX MEXAaHU3MOB
VHIYyLUUPOBAHHONW YCTOMWYHMBOCTM M BO3MOXKHBIX IIyTEH €€ PETYILILIUU 10 PALy
IIPUOPUTETHBIX HAIPABICHUM MPOBOIATCS UCCIEIOBAHUSA, B TOM YHUCIE: CO3IAHUE
HOBBIX JIMHUA M COPTOB XJIOMYAaTHMKA C IEHHBIMU  XO3SHCTBEHHBIMU
XapaKTepUCTUKAMH YCTOMYMBOCTH K HEONAarompusaTHBIM (akTopam Cpensl;
BBISIBJICHHE OOJIE3HEYCTOMYMBBIX TI'C€HOTUIIOB HAa OCHOBE CEJIEKIIMOHHBIX H
HETPAJULMOHHBIX  OMOXMMHUYECKMX MapKep AaCCOLUMUPOBAHHBIX  METO/OB;
pa3paboTka METOJOB TMOBBIIMICHUS YCTOMYMBOCTM PACTEHUH Ha OCHOBE
OpUMEHEHUsT  OWOJIOTMYECKH  AKTUBHBIX  BEUIECTB M MHUKPOAJIEMEHTOB,
NOBBIIIAIONIMX HMMMYHHBIM MOTEHIMAN; pa3paboTke HaydyHO OOOCHOBAaHHBIX
PEKOMEHIALIMM 110 BO3JEIBIBAHUIO MX B PA3IMYHBIX [MOYBEHHO-KIMMATHYECKUX
peruoHax, rae HaONIoJaeTCs TMOBBIICHHBIH WHOEKUMOHHBIM (GoH U ne@uuut
BJIArU.

Crenenb M3y4YeHHOCTH NpoOjaeMbl. 3apyOexxHbiMH yueHbIMH S.Carpin, M.
Crevecoeur, M. de Meyer, P. Simon, H. Greppin, C. Penel, E. Delannoy, C.M.
Alba, L.M. Lagrimini, Y.F. Cai, J.H. Christensen, G.Bauw, K.G. Welinder, M.van
Montagu, W. Boerjan BbISIBI€HB CBOICTBa H30MEPOKCUAA3 B 3AlIUTHBIX
MEXaHW3Max pacTeHW K (uTomaTroreHaMm, TJ€ AKTUBHOCTh (EpMEHTa MpPsIMO
KOPPEJNHUPYET € YPOBHEM HHAYLHUPOBAHHOM YCTOMYMBOCTH W MOXKET CIIY>KHTh
MapKepOM pE3UCTEHTHOCTH pacTeHui. COIIacHO HCCIENOBAHUSIM OJINTOMEPHI
XUTUHA (KOMIIOHEHT KJIETOYHOW CTPYKTYpbl T'PUOOB) aKTUBUPYIOT TPAHCKPHUIILIUIO
MHOECTBA T€HOB, CPEIN KOTOPBIX Hanbosiee YyBCTBUTEIbHBI T€HbI, KOAUPYIOIINE
CTPECCOBbIE OCJIKM — XUTHHA3bl, YYaCTBYIOIIME B JETPAJallUU KJICTOYHBIX CTEHOK
[aToOreHa; MepOKCHIa3bl, NOIU(PEHOTOKCHIa3bl, (DEHNUIAIaHUH aMMMAK-JIMa3abl —
HEMOCPEICTBEHHO Y4YacTBYIOIIME B (POPMUPOBAHUM JIMTHHUHA, (PUTOAJIEKCUHOB,
¢1aBaHOMIOB W CHHTE3€ CaJUIIIOBOM KHUCIOTHL. BBISBICHBI COEAMHEHUS,
MHAYLMPYIOLIIME HAYaJIbHBIE 3Talbl CHUTHAJIBHBIX IIyTEd IpU JEWCTBUM Ha
pacTeHMsl UIUCUTOPOB ©O€3 MHPUIUPOBAaHUS NATOreHaMu. Takue pacTeHus
OTBEYAIOT Ha MOCJEAYIOIIEEe 3apaKeHNE aToreHaMmu obicTpee U 3PpPeKTUBHEE.

B crpanax CHI' nmpoBomdrcs wuccieqoBaHUs, IMOCBSIICHHBIE BBISICHEHUIO
MEXaHU3MOB (YHKIIMOHUPOBAHMS 3AIlUTHBIX OEJIKOB PACTEHHM IMPH KOHTAKTE C
[IaTOr€HaMU M ITyT€ BKJIKOYEHMSI OTBETHBIX PEAaKUUH PACTECHU Ha IOSBICHUE
CUTHAJIbHBIX ~ MOJIEKYJ,  CHOCOOCTBYrOHIUX  A((PEKTUBHOMY  YIPABICHUIO
(GUTOMMMYHUTETOM; KOHLENIHMH WHAYLHPOBAHHON YCTOMYMBOCTH, PE3YJIbTaThl
KOTOpBIX HaOmomaloTcss B HayuyHbIXx mnyonukamusx M.B. Makcumona, E.A.
Uepenanosoi, P.M. Xaiipynnuna, B.A. Aungpeesoi, JLI. SApymnunoin, C.JL
Trorepesa, JIL.U. Wnbunckoin, U.A. Tapuesckoro, JI.®D. T'opoBoro. Cpean HHX
aKTUBHO M3y4yaeTcs (PU3MOIOTUYECKas pPOJNb OHOTCHHBIX JIIUCUTOPOB (XHUTHH,
[JIIOKaH U UX OJIUTOMEpHI), (PUTOTOPMOHOB M CAJIULIUIOBON KUCIOTHI.

HccnenoBanusi, MpPOBEACHHbIE B  HAIIed pecnyOiauke B HAYyYHBIX



YUPEKICHUAX IO H3YYEHUIO MOJEKYJISPHBIX MapKepoB, OCHOBAaHHBIX Ha
nonmumopdusme ¢parmenroB JJHK (M.M. AOaypaxmMOHOB), HCHOIB30BAHUIO
CIeKTpa OEJIKOB M M303H3UMOB OKCHIOPENYKTA3, KAK TUAarHOCTUUECKUI MPU3HAK
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nposisienus ummynutera (P.K. lllagmanos, 111. KOnycxaHnoB), pa3paboTke
[IpenaparoB Ha OCHOBE XWTO3aHA B KAY€CTBE UIMMYHOCTUMYJISITOPOB Ha IMOCEBAaX
XJIOMTYaTHUKA, 3epHOBBIX, KapTodens (C.11. Pammnosa, M.X. ABazxoxaeB)
HAy4YHO 0OOCHOBAHBI.

AKTyalnbHbl W UMEIOT HAyYHO-TIPAKTHUYECKOE 3HAYEHUE B XJIOMKOBOJICTBE
pa3paboTKa  SKCIIpEeCC-METONa  OLEHKH  PacTHUTENBRHOTO  MaTrepuaiga K
dbuTomaroreHaMm,  CO3laHUE€  HMMYHOCTHUMYJISTOPOB  JUIsl  TOMAJEPIKAHUS
TOJIEPAHTHOCTH XJIOMYATHUKA HA JUIMTEILHOE BPEMs, OJIHAKO HA JAHHBI MOMEHT
MPAKTUYECKH OTCYTCTBYIOT CBEJEHHUSI KacaroUIMecs BBIACHEHHS MEXaHH3MOB HX
JICHCTBUSL U METOMIOB JIOCTOBEPHOU OICHKH 3()(PEKTHBHOCTH HOBBIX CPEACTB JIA
3aIUTHI XJIOMYATHUKA.

CBsi3b TeMbl JMCCEPTALMH C HAYYHO-HCCJIEIOBATEJbLCKHUMH padoTaMu
HAYYHO-MCCJIE0BATEILCKOIO  y4Ype:KIeHUsi, I/1e BbINOJHeHA padora.
JluccepTallMOHHOE  HMCCJIEIOBAHHME BBINOJHEHO B paMKaxXx IUIAHA HAy4yHO
uccienoBarenbckux pabor Mucturyra Omoopranmdeckon xumun PA-A10-T152
«Co3nanue CUCTEMBl MOHUTOPUHIA B CEJEKIMH BWJITOYCTOMYMBBIX COPTOB
XJIOMYaTHUKA HAa OCHOBE MCIOIb30BaHUA MOHOcHenuduueckux anturem» (2009—
2011 rr), WK-2011-3-1 «Buegpenue B CEJIEKIUIO U CEMEHOBOJCTBO
WHHOBAallMOHHOW TEXHOJOTWU OMNPEACICHUS] PE3UCTEHTHOCTU XJIOMYaTHHKA K
BEPTULWJUIE3HOMY BWITY, HAaIlPAaBJICHHOTO HA YCKOPEHHOE CO3/IaHHE HOBBIX
coproBy (2011-2012 rr), A-9-T-002 «Co3naHue u OCBOCHHE HHIYKTOPOB
YCTOWYMBOCTU XJIOMYATHHUKA K (UTONAaToreHaM Ha OCHOBE HOBBIX COEIMHEHHIA
npupoaHoro npoucxoxaeHus» (2012-2014 rr), A8-®K-1-12504 «Mcnonb3oBanue
T€HOMHO-IIPOTEOMHON TEXHOJIOTMM TPH OLEHKE Ha YCTOWYMBOCTh K OCHOBHBIM
COCYILIUM BpEIUTENIsIM (TPUIIC, TS, MAYTUHHBIN KIIEI) U TPUOHBIM 3a00JIeBaHUSIM
(BEpTULMJUIE3HBIM BUAT W TOMMO3), CO3JaHUE, MACHOpPTU3ALUS JIy4IlIero
JMHEMHOro MaTepuajna, COYETAIOIIer0 yCTOMYMBOCTh OMOTHYECKUX (PAKTOPOB C
BBICOKMMU TOKA3aTeNISIMU TaKUX IMPU3HAKOB, KaK CKOPOCHENOCTh, TPOYKTUBHOCTD
XJIONKA-ChIPIIa, KAYeCTBO M KOJWYECTBO BOJIOKHA XJjomuyaTHUKA Buna G.hirsutum
L.» (2012-2014 rr), ®A-A9-T-048 «Pa3paboTka OMOTEXHOJIOIMH TOBBILICHUS
PE3UCTEHTHOCTH XJIOMUaTHUKA K duronaroreHam Verticillium dahliae v Fusarium
OXysporum Ha OCHOBE WCCJEIOBaHUS MeEXaHuU3Ma [JEWCTBUS HUHIYKTOPOB
YCTOMYMBOCTU MPUPOHOTO MpoucxoxaeHus» (2015-2017 rr).

Lenabio ucciaenoBaHuii SBISIETCS BBISBICHHE OMOXUMHUYECKUX MEXaHU3MOB
(bopMHpOBaHUs 3aUIUTHBIX pEaKIUN XJOMYAaTHUKA, pPa3padOTKa TeCT-CUCTEMBbI
ONpe/IeNiEeHUs] YCTOMYMBOCTU CEJEKIMOHHOIO Marepuana K (UTomaTroreHam,
MOBBINICHUE YCTOWYMBOCTU XJIOMYATHUKA K OMOTHYECKHM (haKTOpaMm Cpeibl Ha
OCHOBE NPenapaToB NIMIUPPU3ZUHOBON KUCIIOTHI.

3agaum uccjaeq0BaHuA:

OTIpEICTTUTh yyacTre (pepMeHTOB (GPUTOMMMYHHUTETA - IEPOKCUIA3HI, €€



XUTHH-CHEUPUIHBIX U30(opM, OIU(EHOTOKCH1a3bl, (PEHUITATIAHUH aMMHaK
JMa3bl B MEXAHU3MAX PA3BUTHS 3aIUTHBIX PEAKIIMI XJIOITYAaTHUKA IPOTUB
(bUTONATOT€HOB U BBISBIIEHUE MOJIEKYJISIPHBIX CTPYKTYP, 00yCIIaBINBAIOLIUX
IIPU3HAK YCTOMYUBOCTH;
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pa3paboTKa TeCT-CUCTEMBI OIIEHKH YCTOMUMBOCTHU XJIOMMYAaTHUKA K TPUOHBIM
MOPaKEHUSM Ha OCHOBE UMMYHO()EPMEHTHOTO aHAJIN3a;

onpenenutb  APPEKTUBHOCTH  JIEUCTBUSA  MpernapatoB  Ha  OCHOBE
JIMOUPPU3UHOBOM KHUCIOTHI - €€ [IMHKOBOM, MarHNeBO, MOHOAMMOHHEBOU COJNEN
U CyIIPaMOJIEKYJIIPHOTO KOMILJIEKCAa ITTMUUPPU3MHOBOM U CAIMIIWIOBOW KHCIIOT HA
(GUTOMMMYHUTET, KaK OJIUH U3 MyTEW MOBBIIICHUS YCTOMYMBOCTH XJIOMYATHUKA;

BBISIBUTH CPEAU MCCIIEAOBAHHBIX IIPENApaToB NIMLUPPU3NHOBOU KHUCIIOTHI
KOMIUIEKCHl ~ 00JaJaronIMe  CBOMCTBOM  MPOJIOHTHPYIOLIETO  JEUCTBUS  HA
aKTUBHOCTH ()EPMEHTOB (PUTOMMMYHHUTETA XJIOMYATHUKA;

OTIpEeACTUTh OMOXUMHUYECKYIO POJIb CAJTHUIMIIOBOM KUCIOTHI U €€ B3aUMOCBS3b
C AaHTUOKCHUJIAHTHBIMHU  (epMEHTaMH B HMHAYLUHUPOBAHHON  YCTOMYMBOCTH
XJIOMTYaTHUKA K (pUTONaToreHam;

pa3paboTarh W MPUMEHUTH B CEIHCKOXO3SMCTBEHHOW MPAKTUKE TEXHOJIOTHUIO
CTUMYISLIMA  (PUTOMMMYHHUTETA XJIOMYaTHUKA [UIsl YAYUIICHHUS XO3SHCTBEHHO
LICHHBIX I[PU3HAKOB HAa OCHOBE MPENaparoB ITIMUUPPU3UHOBOM KHCIOTBHI C
YCTaHOBJICHHEM ONTUMAJIbHBIX HOPM pacxofa;

npoBecTH ucnbiTanus npenapatoB JAI-1 (cynmpoMoneKyIsipHOro KOMILIEKCa
IMUUPPU3UHOBON W canuimioBod kucior) u JAI'-2 (MOHOAaMMOHUIHAs COJb
JIMUUPPU3UHOBOM  KHUCIOTBI) B VHCTUTyTE€  CaHMTapuHM, THUICHEHBl H
npod3zadboneBannii Munzapasa PY3 ¢ 11enpo noiayueHus TOKCUKOJIOTO
TUTHEHNYECKOTO 3aKIFOUCHUS;

IIPOBECTH MUCIBITAHUSA U peructpaunio B [ocxumkomuccun PY3 mpenaparos
JAT-1 u JIAT-2 ¢ 1enbio BHECEHUS UX B CIHCOK MECTUIIMIOB U arpOXUMHUKATOB,
pa3pelieHHbIX sl IPUMEHEHHS B CEeJILCKOM X03siiicTBe PecyOnuku Y30ekucraH.

OO0beKTOM MCCIECAOBAHMI SBISIIOTCA Ppa3/IMYaAOIIKAECs 1O YCTONYMBOCTH
copra (ycroituuBeiii Hamanran-77, cpeaneycroitunBsiii C-6524, BocnpuUMUUBBINA
C-4727), BUabI, pa3HOBUJIHOCTH W JIMHUM XJIOMMYATHUKA, mpenoctaBieHubie HUN
CEJIEKI[MM, CEMEHOBOJCTBA M arpOTEXHOJIOIMH BBIPAIIMBAHUSA XJIONKA, A TaKXKE
npenaparbl - IIMHKOBAas, MarHueBas, MOHOAMMOHHEBAs COJU TIIUIUPPU3UHOBOM
KHUCJIOTBI M CYIPaMOJIEKYJISIPHBIA KOMIUIEKC DIMIMPPU3NHOBOW W CAIMIIUIOBOU
KHCJIOT, MOTy4YeHHbIe B THCTUTYTE OMOOPraHNYeCKO XUMHH.

IIpenmeroM wucciaen0BaHMsA  SBIsieTCS OMOXMMHUYECKHE OCOOEHHOCTHU
YCTOMYMBOCTH W  BOCHPUMMYMBOCTH  XJIOMMYAaTHMKA NpU  (UTONATOreHE3eE,
pa3paboTka YCKOPEHHOIO METOJa OLIEHKM YCTOMYMBOCTH K BUATY H
CTUMYJIUPOBaHUE (PUTOMMMYHHUTETA XJIONMYaTHUKA NpenaparaMd Ha OCHOBE
JIMOIAPPU3UHOBOM KUCIIOTHI.

Metonbl uccienoBanusi. B nmuccepranuu ObUIM MCTHOJIB30BAaHBI METOJIBI
OMOOpPraHUYecKOW  XUMUHU, OHMOXMMHUU, MHUKPOOUOJIOTHMH, HMMYHOJOTHH,



THCTOXUMUU ¥ CTaTUCTHKH.
HayuyHnasi HOBH3HA HCCJIeI0BAHUS 3aKTIOUAETCS B CIIEAYyIOmEeM: 000CHOBaH
MeXaHu3M (OPMHUPOBAHUS IIEPBUYHBIX 3AIIUTHBIX PEAKIIUNA YCTOHIUBOTO U
BOCIIPUUMYHUBOTO XJIOMYATHUKA MO Bo3aecTBueM rpuda V. dahliae, F.oxysporum
C y4acTHEeM aHHOHHOM MepOKCUIa3bl, TOTU(EHOTOKCH1a3bl, (heHUTATaHuH
aMMHaK-JIa3bl CO3/IAMIINX JIOKATHHYIO 30HY OKHCIUTEIILHOTO
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cTpecca u 00pa3oBaHKUE aKTUBHBIX (DOPM KUCIOpPO/Ia B MECTaX MPOHUKHOBEHHUSI
(bUTOMATOTE€HOB;

BIIEPBBIE pa3padOTaHa TECT-CUCTEMa OILCHKU YCTOMYMBOCTH XJIOIMYATHUKA K
rpuOHON WHOEKIMU, TO3BOJISIONIAS MPOTHO3UPOBATH CTENEHb PE3UCTEHTHOCTHU
XJIOMYaTHUKA HA OCHOBE UMMYHO(DEPMEHTHOTO aHaIN3a;

pazpaboTaHa TPUHIUIIMATILHO HOBas KOHIICTIIUS NPUMEHEHHS MpernaparoB
MPUPOTHOTO MPOUCXOKICHUS KaK WHIYKTOPOB HECTENU(PUIECKON yCTOWYUBOCTH
IIPY BO3JICTIBIBAHUY XJIOMMYATHUKA, IMOBBIIIAIONTNE YCTOMUUBOCTh K OMOTUUECKUM U
abroTuyeckuM ¢pakTopam cpeibl Ha ocHoBe mpenaparoB JAT-1 u JJAI-2;

JI0OKa3aHa OCHOBHAS POJIb CAIMIIMIIOBOM KUCIIOTHI B ipenapare JAIL-1,
perynupyroniasi ycTOduBOCTh XJIOMYaTHUKA K (pUTOMaToreHam, J0Ka3aHo y4yacTue
CAJTMIIMIIOBON KHCIIOTHI KaK CUTHAJIHOM MOJIEKYIIbI (POPMHUPOBAHUS CUCTEMHOM
VHIYLIUPOBAaHHOW YCTOMYMBOCTH XJIOITYATHUKA;

BBISIBJICH MPOJOHTMPOBAHHBIN 3aIlIUTHBIM U POCT CTUMYJIHUPYIOMUA 3ddekT
MpenapaToB B MPEANOCEBHON 00padOTKE CEMSH XJIOMYAaTHUKA B KOHLIEHTparuu 107
"M, CONnOCTaBUMOI ¢ JeHCTBUEM IPHPOTHBIX (PUTOrOPMOHOB.

I[IpakTHYyecKkue pe3yabTarbl HCCAEIOBAHUN 3aKIIOYAIOTCS B CIEAYIOLIEM:
pa3paboTaH yCKOPEHHBIA METOJT OIIECHKU YCTOMYMBOCTH XJIOMYATHUKA K
(¢uTOomaroreHam, MO3BOJISIOIIUNA TPOBOJUTH COBMECTHO C CEJIEKIIMOHEPAMHU
KPYTIJIOTOAMYHBIN aHau3 00pa3loB XJIOMUaTHUKA HA YCTOWIUBOCTD K BUIITY,
KOTOPBI COKpalllaeT BpeMs BbIBEJACHUS HOBBIX COPTOB ¢ 10 10 6-7 jeT; mpoBeAEHbI
TECTUPOBAHUS HA YCTOMYMBOCTh K BUJITY DJIMTHBIX COPTOB, BHUOB,
Pa3HOBUIHOCTEMN M JMHUM XJloM4aTrHUKa, npegocrasieHusix HUU cenexiun,
CEMEHOBOJICTBA U arpoTEXHOJIOrnu BolpammBanus xjionka MCBX PVY3 ¢ nensro
BBISIBJICHUSI Han0oJiee MePCIEKTUBHBIX ()OPM XJIOMYATHUKA JJII BBIBEJICHUS HOBBIX
COPTOB;

BBISIBJIEHBI CTUMYJIMPYIOIIEE JEWCTBUE HA  XJOMYATHUK IMPENaparoB
TIIUIUPPU3NHOBON KUCHOTHI, U3 KoTophix JAI'-1 u JIAT'-2 o6namaroT cBOWCTBOM

WHYIIUPOBATh YCTOWYUBOCTh XJIOMYaTHUKAa K  (uromaroreHam ¢
POCTOCTUMYIUPYIOITUM (DPEKTOM;
IPOBEJICH TOKCUKOJIOTO-TUTUEHUYE CKHI aHaIu3 npenaparoB

MU PPU3UHOBOM KHUCIIOTHI M BBISBIEHO, YTO IIPEeNapaTbl OTHOCITCS K TOKCUYHBIM
BemiectBaM [V kmacca, He oOnagamomme KyMYJISTHUBHBIMH — CBOMCTBAMH,
HKOJIOTMUECKHU 0€30MacHbI Il OKPYKAIOIIEeH Cpesibl U YEI0BEKa;

YCTAHOBJICH MEXAHW3M JEWCTBUS IpENnaparoB DIMLUPPU3HMHOBON KHCIOTHI
JAT-1 u JAI'-2 kak HHAYKTOPOB OOJE3HEYCTOMUMBOCTH XJIOMMYATHHKA C



nposioHrupyromuM  neiicteueM  (mo 30 gHel) Ha aKTUBHOCTH (EPMEHTOB
buToMMMyHHUTETa M pa3paboTaHa TEXHOJOTUS MPEINOCEeBHOM 0OpabOTKH CEeMSH
XJIOMMYAaTHUKA C HOPMAaMHM pacxofa JIsl 3TUX MPEenaparos.

JI0CTOBEPHOCTH Pe3yJIbTATOB HCCJAeA0BaHUsA. J[0CTOBEpHOCTh pe3yJbTaToB
HOATBEPKIAACTCS OpUMEHEHUEM COBPEMEHHBIX OMOXUMUYECKUX U
UMMYHOJIOTHYECKHX METO/IOB HCCIICIOBAaHUM, COOTBETCTBHEM TEOPETUUECKUX
JaHHBIX C TIOJYYEHHBIMU pe3ylbTaramMu oOmbIToB. CraTtucTudeckas oOpaboTka
IKCIEPUMEHTAJIBHBIX JAHHBIX MPOBOAMIACH MPH moMou Kputepus CThIOIEHTa C
BBIUMCJICHUEM I'PAHUYHBIX 3HAUEHUN JOBEPUTEIILHOTO HHTEPBaIa CPEIHUX
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3HaueHu. [loaTrBepxkaeHrneM Hay4YHBIX PE3YyJbTaTOB U IMPAKTUUYECKOM pealin3aiuu
UCCJIEIOBAHUN CIY»aT SKCIEPTHBIE OIEHKH CIEIUAIUCTOB, a TaKXe MyOIuKaluu
PE3yJIbTAaTOB HCCIIEOBAaHUN B PELIEH3UPYEMBIX 3apyOEKHBIX HAYUHBIX M3JAAHUSIX U
IIOJIyYEHHE TPEX MATEHTOB 10 OCHOBHBIM Pa3/eiiaM JUCCEPTALIH.

Hayynas u mnpakruyeckass 3HAYUMOCTb Pe3yJIbTATOB MCCJICI0BAHMS.
HayuyHasg 3HauMMOCTb pe3yJIbTaTOB MCCIEJOBAaHUNM COCTOMT B TOM, YTO
BBISIBJICHHBIE 3aKOHOMEPHOCTH M pa3jinuvs MepecTpoek B (PepMEHTATHUBHOM
CUCTEME YCTOMYMBOIO M BOCHPUMMYMBOIO XJOMYaTHUKA MHpH (UTONATOreHE3e
SABIISIIOTCS OCHOBOM JJIsi pa3paOOTKU METOJa OLIEHKH YCTOMYMBOCTH XJIOMMYATHHKA
u co3fgaHusi d(Q(PEKTUBHBIX CPEACTB M TEXHOJOTHUM YMPAaBICHUS MEXaHU3MaMU
00J1€3HEyCTOMYMBOCTH HA MOJIEKYJISIPHOM YPOBHE.

[IpakTrueckas 3HAUUMOCTh paOOTHI 3aKIIOYAETCS B TOM, UYTO pa3paboTaHHas
M BHEIpPEHHAas B XJIONKOBOJACTBO TECT-CUCTEMA ONPEAEICHHUS YCTOMYMBOCTH
XJIOMYaTHUKAa K BWITY COKpallaeT CpPOKH OTOOpa €ro YCTOMYMBBIX BHIOB,
pa3sHoOBUIHOCTEW W JuHWA. [IprMeHEeHHEe OTEYeCTBEHHBIX, HKOJIOTMYECKHU
oe3zonacHpix mnpemaparoB  JAI-1 wu JIA[-2 B KauecTBe HHIYKTOPOB
GUTOMMMYHHUTETa XJIOMMYaTHUKA CHIDKAET KpPAaTHOCTh O0OpabOTKH pacTeHui
XUMHUYECKHUMHU TpernaparaMyd U SIBISETCS NEPCHEKTHUBHBIM HAMPABICHUEM B
MHTETPUPOBAHHOM CUCTEME 3aILUTHI CETbCKOX03SICTBEHHBIX PACTCHHUIA.

BHenpenue pe3yJabratoB ucciaeaoBaHus. Ha OCHOBaHWUM TTOJTYyYEHHBIX
JAHHBIX 10 U3YYEHUIO (PU3UKO-XUMHYECKUX, OMOIOTUYECKUX CBOWCTB MMMYHHBIX
(EepMEHTOB U U3yUEHHUs MEXaHU3Ma JNEUCTBUSA TIHIMPPU3IUHATOB, UIYLHPYIOIIUX
YCTOWYMBOCTD XJIOMMYATHUKA K (PUTOMATOreHaM:

NOJyYyeH TMaTeHT Ha u300peTeHuss ATreHCTBa 10 MHTEUIEKTyaJlbHON
cooctBeHHocTH Pecnybnuku Y30ekucran (31.12.2012., NeIAP 04619) o ciocoOy
NOJIyYeHHUs] TOMOTE€HHOM XWTHH-CHEU(UYHON NEepOKCHAa3bl XJIOMYaTHHUKA. B
pe3yapTare co3JaHa TECT-CUCTEMa OLUEHKH YCTOMYHMBOCTH XJIOIMYAaTHUKA METOJOM
UMMYHOGEPMEHTHOTO aHAJIN3a;

NOJTy4Y€H MaTEeHT Ha U300peTeHNs ATEHCTBA 110 UHTEJUIEKTYalbHON
cobctBeHHOCTH PecnyOnuku Y36ekuctan (27.02.2015., NeIAP 05005) na Tect
CHUCTEMY OLIEHKH YCTOMYMBOCTH COPTOB XJIOITYAaTHUKA K BUWITY. B pe3ynbrare Tect
CUCTEeMa anpoOUpoOBaHa M Jlaja BO3MOXXHOCTb ONPEAEIUTh BUITOYCTOWYMBOCTD
AIINTHBIX COPTOB, BUAOB, PA3HOBUJAHOCTEN U JTMHUN XJIOMYATHHUKA;

NOJly4eH TMAaTeHT Ha U300peTeHus ATreHCTBA M0 HWHTEIUIEKTyalbHOU



cooctBeHHocTH PecnyOnuku  Y30ekuctan (30.10.2015., NeIAP 05090) Ha
TEXHOJIOTHUIO MPUMEHEHHUS CYNPaMOJIEKYISIPHOTO KOMIUIEKCa MIMUUPPU3UHOBON U
CAJIMIIWJIOBOM KHUCJIOT, MOHOAMMOHHMNHOM COJIM DIMIUPPU3NHOBOW KHCIIOTHI B
Ka4eCTBE HWHIAYKTOPOB YCTOMYMBOCTM XJIOMYaTHHKAa M3 MECTHOIO ChIpbsi. B
pesynbTaTe, IpMeHeHHe Hu3Koi koHmenTpamun (107 M) mpemapatoB JIAT-1 u
JAT'-2 nocinyxuno 10Ka3aTeIbCTBOM HAIMYHS MEXaHU3Ma, BIUSIOIIETO Ha

3¢ (HEKTUBHOCTD MOBBIIICHHS] YCTOMYMBOCTH XJIOMYATHUKA K (PUTOMATOTEHAM U
MPOJIOHTallUA AKTUBHOCTU OCHOBHBIX (DEpMEHTOB (PUTOMMMYHHUTETA; Ha
npenaparsl JJAT'-1 u IAI'-2 nonyueno «CBunaerensctBo» locynapcTBeHHOM

KOMMCCHH 110 CPEICTBAM XUMH3AIIMHU U 3aIUTHI pacTenuit PecmyOnuku
V36ekucrtan (23.01.2015., NelA 946 1 09.02.2016., NelA 1156) u
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BKIIIOUeHbI B «CHHMCOK TIECTHIMIOB UM arpoXMMHUKATOB, Pa3pelICHHBIX IS
OpUMEHEHUsT B  pecrnyOnuke  Y30ekuctan». B pesynbrare  mnpenaparbl
muuuppu3uHoBoil  kucaotel - JIAI-1 um JIAI'-2 ucnonb30BaHbl B Ka4eCTBE
MpOTpaBUTENEH JJIsSI MPEATIOCEBHON 00pAOOTKHM CEMSH XJIOMYATHHUKA.

Anpofauusi pe3yabTaToB HCCJAe0BaHMsA. Pe3ynbTaThl HCCIEIOBaHUS
U3JIOKEHBI B BUJE JOKJIAJ0B M MPOLLUIM anmpoOanuio Ha 12 MexAyHapOIHBIX, U
pecnyOIMKaHCKUX HAyYHO-IIPAKTUUYEeCKUX KOH(EpEHIHUsIX, B TOM YHCIE, Ha
«AKTyanbHbIe TPoOIeMbl pa3BUTHs Onoopranudeckord xumum» (Tamkent, 2010);
«Biological plant protection, problems and contemporary achievements» (Tbilisi,
2012); «BaBunoBckue uteHus» (Caparos, 2012, 2014, 2015); «Tabuuii
OMpUKMaJIapJilaH KUILIOK Xykanurunaa doigananuin uctukbomwiapu» (I'ynucTos,
2013); «CoBpemMeHHOE pa3BUTHE U TPOOJIEMBI OMOOPTAHUYECKOW XUMHUN»
(Tamkent, 2013); «XXI acp — UHTENEKTyasl aBIOJ acpu» WIMHI amMaauil aH)KyMaH
(Tomkent, 2014); «JlocTuxkeHus, MNpoOJIEeMbl W NEPCHEKTUBLI arpoOHOJIOTUH
CEJIbCKOXO3SIUCTBEHHBIX  KyabTyp» (Tamkent, 2015); «MukpoopraHusmsl u
6uochepa, MICROBIOS-2015» (Tamxent, 2015); «Y36ekucronga TabGuuit
Oupukmanap KUMECUHUHT puBOku Ba kenaxkarn~  (Tamkent, 2016);
«CoBpeMeHHbIE TPOOIEeMbl T€HETUKU, TeHOMUKH M OuoTexHonorum» (TamikeHT,
2016).

Ony0MKOBAaHHOCTH Pe3yJbTaToB HcciaenoBanms. [lo Teme nuccepranuu
ormy6auKoBaHo Bcero 31 HayuyHbIx pa®oT. U3 Hux 11 HayyHBIX cTareil, B TOM 4HUCIE
9 B pecnyONMKaHCKUX U 2 B 3apyO€KHBIX KypHajaX PEKOMEHIOBaHHbIX Briciien
aTTecTallMOHHOW  Komuccued PecnyOnuku — V30ekuctaH i myOauKauu
OCHOBHBIX HAyYHBIX PE3YJbTaTOB JOKTOPCKHUX JUCCEPTALUH.

Crpykrypa u o0beM aucceprauuu. CTpyKTypa OHCCEPTALMA COCTOUT U3
BBEJICHUS, IISITH TJIaB, 3aKJIIOUCHHUS, CIHCKAa WCIOJIb30BAaHHON JIUTEPATYPhI,
npuioxkenuit. Oovem nuccepraiuu cocraniser 200 cTpanuil.

OCHOBHOE COJIEP)KAHUE JJUCCEPTALIUUA

Bo BBCJICHHNU 00O0CHOBBIBAETCS AKTYAJIbBHOCTL H BOCTpe6OBaHHOCTI>
IIPOBCACHHBIX HCCHGHOBaHHﬁ, ITIOKa3aHO COOTBCTCTBUC IIPOBCACHHBIX
I/ICCJIGILOBaHI/Iﬁ C MIPUOPUTCTHBIMU HAIIPABJICHUAMU PA3BUTHUA HAYKH U TEXHOJIOT UM



pecnyOIuKH, LIeTIb U 33Jaud UCCIIEOBAHMS, XapaKTepU3yeTcss OOBEKT U MperMeT
VCCIIEOBAHNM, U3J1aracTCsl Hay4YHasi HOBU3HA U

IIPAKTUYECKUE  PE3yJbTaTbl  MCCICNOBAaHWW, pPACKPBIBACTCS  HAydyHas W
IIPAKTUYECKAasl 3HAYMMOCTB ITOJIyYEHHBIX PE3YJIbTATOB, BHEAPEHUE B IPAKTUKY
PE3yabTaTOB UCCIENOBAHUS, CBEICHUS MO0 ONMyOIMKOBAaHHBIM padoTaM U CTPYKTYype
JUCCepTaLu.

B nmepBoii maBe guccepranuu  «CoBpeMEHHbIC MPEICTABJICHUS O
MOJICKYJISIPHBIX MEXaHU3MaX B3aUMOOTHOILUCHMH MEXKAy PACTeHHUAMH M
(¢puronaroreHamMm,  peryJsauMM  YCTOMYMBOCTM  PACTeHMH»  IPUBEICH
noJpoOHBIN 0030p HayYHBIX UCCIEAOBAHNMN, KACAIOLUIUXCS MOJIEKYISIPHO
I€HETUYECKUX aCTIEKTOB UMMYHHUTETA pacTeHui K puronaroreHam. /{an ananus o
(YHKIMOHATBHBIX CBOMCTBAX OCHOBHBIX CTPECCOBBIX (DEPMEHTOB NEPOKCHIA3,
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nonru(eHoIoKCHaa3bl, (PEeHUITATAHUH aMMHUAK-JIMa3bl, CaTUIUIOBOM KHUCJIOTHI B
MpoIecCcax JKU3ZHEACATEIIbBHOCTH PACTEHUW; Y4acTMM MX BO B3aUMOOTHOILIECHHSX
pacTeHue-xo3siMHa U (UTOMATOreHa, KaK KOMIIOHEHTAa CUTHAJIbHON CUCTEMBI TIpHU
MaTOr€HE3€E; MPUBEICHBI IAHHBIE O HOBOM HANPABJICHUU B CO3JAHUHU 3KOJIOTUYECKH
0€30MacHBIX CPENCTB 3alIUTHl PACTEHUN OT MATOTEHOB — MPUPOTHBIX UHAYKTOPOB
YCTOMYMBOCTH PACTCHUM.

Bo BTopoii aBe auccepranuun «Marepuasbl, MeTOAbl OHOOPTraHUYECKOM
XUMHH U OMOTEXHOJIOTHH, HCII0JIb30BAHHBbIE B Pa00Te» NPUBEICHBI MAaTEPUAIIBI,
WCIIOJIb30BaHHBIE B PabOTE, B YACTHOCTH, METONbl OMOOPTaHMYECKOW XUMHH
(renb-punbTpanus, KanwuiapHbiid anekrpodopes, BDIXKX, cnexrpodoromerpus,
METO/bl KAa4eCTBEHHOTO W KOJWYECTBEHHOIO  ONpeAesieHus Oelika), METOIbI
KJIETOYHOW  Omoyormm  (METOABI  TOYYCHUS KaJUIyCOB,  OKpAIIIMBAHUS
pPacTUTENbHOW TKaHM W MUKPOCKONHMHU) U HMMYHOJOTHH (MOJy4YEHUE M OYUCTKA
aHTUTEN, UMMYHO(MEPMEHTHBIN aHAIIN3).

B Tpertnelt miaBe gucceprauuu «Yvyacrue (pepMeHTOB GUTOMMMYHUTETA B
OTBETHBIX PEAKHUAX XJOMYATHHUKA K IMATOreHaAM) WU3JIOKEHbI PE3YJIbTaTh
CPaBHUTEIBHOTO aHAM3a W3MCHEHUS AaKTUBHOCTH OCHOBHBIX (PEPMEHTOB
buTOoMMMyHUTETa -  TEPOKCHAa3bl, MOMUGEHONIOKCHUIA3bl,  (DEeHHIIaTaHuH
aMMHAK-JIMa3bl B Pa3BUTUU 3aAlIUTHOTO OTBETA XJOMYATHHKA IMPU BO3AECUCTBUU
rpuda  Verticillium  dahliae, xoppensauuu  aKTUBHOCTH  (EPMEHTOB C
WHTEHCUBHOCTHIO (DOPMUPOBAHMS 3AIIUTHBIX PEAKIWil Mpu (QuUTOmaroreHese, a
TaK)K€ UCCJIEIOBAHUS IO BBIJCICHUIO TOMOT€HHOW aHMOHHOW XUTHH CIEIIU(UIHOM
MEPOKCUIa3bl XJIOMYaTHUKA.

YCTOMYMBOCTh PAcCTEHUW SIBISETCS TE€HETUYECKH JIE€TEPMUHUPOBAHHBIM
MPU3HAKOM, KOTOPBIA HACIEAYyEeTCs W peaau3yercs B TIOJHOW Mepe B
DKCTpEMANbHBIX cHUTyanusx. Jlus BBIIBICHUS OCOOCHHOCTEH W pa3Iuyduid
NepecTpoeKk B (PEPMEHTATUBHOM CHUCTEME YCTOMYMBOTO M BOCHPUMMYHUBOTO
XJIOMMYAaTHUKA, a TaK >X€ IEPBUYHBIX MEXaHU3MOB B3auMOEHCTBUS rpuda V.
dahliae ¢ KJIETOYHOW TKaHBIO XJIOMYaTHWKA TpH (uUTOMaToreHese ObuIH
UCCJIENOBAaHbl  AKTMBHOCTH  3alIUTHBIX  (EPMEHTOB -  TIEPOKCHA3BI,
nonvudeHosokcuaa3pl U (PeHWIaNaHWH aMMHUAK-TMa3bl B JIMHAMHUKE pa3BUTHUS



MPOPOCTKOB yctounBoro Hamanran-77 u BocnpuumuuBoro C-4727 coproB
xJyonmyarHuka. M3yuenue pa3Butus HTHGEKIIMOHHOTO MPoliecca MOoKa3alo pas3inyus
B AKTUBAIlMd MUMMYHHBIX (DEPMEHTOB YCTOMYMBOTO M BOCIPUUMYHBOIO COPTa,
KOTOpBIE CBSI3aHBI CO CKOPOCTBHIO OTBETHBIX pEaKlUUid,  OOyCIIaBIMBAIOLIUX
YCTOWYMBOCTD XJIOMMYATHUKA K JIEUCTBYIONIEMY OHOTHYECKOMY (aKTOpy.

VYcTaHOBIIEHA ~ KOPPEJALIMOHHAsE ~ 3aBUCUMOCTb ~ MEXIY  AKTHMBHOCTBIO
nepoKcuIa3bl mpu uHUIMpoBanuu rpudom V.dahliae n ckopocTbio 00pa3oBaHUS
HEKpO30B, TI€HEpaluuel CynepoKCHJ AaHWOHAa B  COpTax XJIOITYATHHKA,
Pa3INYarOIIMXCs M0 CTEIEHN YCTOWYNBOCTH K BUIITY.

[Ipr B3aMMOIEWCTBHM PACTCHUSA-XO3MHA W IIATOT€HA OOHOM W3 pPaHHUX
OTBETHBIX PEAKLUNNA PACTUTEIBHOIO OpPraHu3Ma SBISETCS JIOKAJIbHAs TEHEpalus
akTUBHBIX (opm kuciopoga (ADK) c yuactmem mnepokcuaas, CBSI3aHHBIX C
KJIETOYHOU CTeHKOM. [loaTBepKIeHrnEM TOMY CIIy>KWIM PE3yJIbTaThl,
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MTOJTyYE€HHBIE NMPHU NPOBEACHUN TUCTOXUMUYECKUX UCCIICIOBAHUM 110 BBISIBIICHUIO
ADK METOI0M BUTAIIBHOTO OKPAIIMBAHUS TKAHEW XJIOMYaTHUKA HUTPOCUHUI
TeTpaszoiiieM (cMm. puc.1).

Puc. 1. ®opmupoBanue

CYNepPOKCH/ AHUOHA B TKAHAX KOpPHel

NPOPOCTKOB XJIONMYATHUKA COPTOB

Hamanran-77 (A) u C-4727 (b)

uHuuupoBanubix V. dahliae.

BuranbHoe OKpalIMBaHHe TKAHEH
XJIOMMYATHUKA HUTPOCUHUM

TeTpa3ojiuemM, ok.x40.
AB

Hakomnenue cynepokcua-annona B coptre Hamanran-77 ObLJI0O HHTEHCHUBHEE
(cMm. puc.l., A) yem BocnpummuuBoM C-4727, y KOTOPOro CyHnepOKCHI-aHUOH
KOHIEHTPUPOBAJICA B OTIENbHBIX YyyacTkax uuromiasmsl (puc.l., b). V¥
BocripuuMuuBoro copra C-4727 peakuus o6pazoBanusi ADOK 3anasnspiBana, Tak
KaK TaTOreHHbIM TrpuUO CHUXKAJT MHTEHCHUBHOCTh (POPMHUPOBAHUS 3aUIUTHBIX
0apbepoOB MOCPEIACTBOM WHTHOMPOBAHUS AKTUBHOCTH (DEPMEHTOB TEPOKCHIIA3HI,
dbenunananuH aMMuak-i1rasbl. B ycroituuBom copre Hamanran-77 cBOEBpEeMEHHO
aKTUBUPOBAJIUCH (PEPMEHTHI MEPOKCUIA3a U MOTU(PEHOIOKCHIa3a, YUaCTBYIOIIUE B
mpolieccax JIOKaJu3aluK MaToreHa y>ke B MepBble CYTKU NOCJEe WH(YUIIMPOBAHMUSL.

[Ipeanonaraercs, 4YTO XWUTOOJMUTOCAXapuAbl Tpuda BBICBOOOXKIASCH O]
NICHCTBHEM THUAPOIUTHYECKUX (PEPMEHTOB XJIOMYATHUKA, BKJIIOYAIOT LEMb
IIOCJIEIOBAaTENbHBIX ~ 3AIIUTHBIX  pEakUMd € ydacTUEeM  IEPOKCHJA3,
nonudeHosokcuaa3bl U (HeHWIaJIaHuH aMMUaK-Jnasbl. Peakiuy ycToMunBOCTH, B
KOTOpbIX OAHa W3 u30(OpM NEpPOKCHAA3bl KaTaauzupyer npoaykuuwo ADK,
3aIlyCKAlOTCsl  4Yepe3  NATOreH-aCCOUMMPOBAHHBIM  MOJICKYJISIPHBIM ~ MYTh
PAacIlO3HOBAaHHs BHUPYJIEHTHOIO MAaroreHa C IMOCIEAYIOIIEH OKHUCIUTEIbHOU
BCIIBIILIKOM, TPUBOASIIEN K SKCIIPECCUH T€HOB PE3UCTEHTHOCTH.



W3BecTHO, UYTO WOHHOCBS3aHHBIE TEPOKCHAA3bl PACTCHHA NPUHUMAIOT
HEMOCpeNCTBeHHOe  ydacthe B oOpazoBanun  ADK,  BBINIOIHSIOUIUX
PETYIUPYIOLIYI0 U CUTHAIBHYIO POJIb BO B3aUMOJICHCTBUSAX MAaTOTEH-XO35UH. J[7s
NOHMMAaHHS TIEPBUYHBIX TMPOIECCOB  MEXMOJEKYISIPHOTO  B3aWMOJCHCTBUS
XJIOMYAaTHUKA C TTaTOr€HOM ObLIO MCCIIEIOBAHO BIMSIHHE KOMIIOHEHTOB KJIETOYHBIX
CTEHOK Trpuba Ha aKTUBHOCTh HOHHOCBSI3aHHOM NEPOKCHIa3bl  XJIOMYATHUKA
MEeToJI0OM XpoMartorpaduu Ha KoHuausX rpuda V.dahliae.

VYCTaHOBJIEHO, YTO HAWOONBIIYI0 AKTUBHOCTHh MPOSIBIISIIA BHEKJICTOYHBIC
Gpakuy TepoKCUAa3bl TUIMOKOTWIEH M CEMSIONBHBIX JIMCTHEB YCTOHYHMBOIO
copTa XJIOMMYaTHUKA, CBS3bIBAIOIIUECS C KOHUIUsSMU V.dahliae, Mo CpaBHEHUIO C
TaKOBBIMA B BOCHPHHMYMBOM copre. M3ocmektp ¢pakiuu MepoKCHIa3HI,
MIOUPYEMON M3 KOHMAMM Trpuba, MOKa3al HAJIWYUME Yy YCTOMYMBOIO COpPTa
Hamanran-77 nByx anuoHHbIX u3odopMm pl ~ 3,5 - 3,9; B BOCHPHUUMYHBOM COPTE
C-4727 oanoii anuonno# uzopopmsl pl ~ 3,5 (cm. puc. 2).
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Puc. 2. H3ocnmekTp BHEKJETOYHOH (pakuuM TMEePOKCHAA3 W3 THIOKOTHJIEH u
CeMSI0JIbHBIX JIUCThEB NMPOPOCTKOB XJIOMYATHUKA, CBA3aHHbIX ¢ Kouuausamu V.dahliae.
IlepokcuaazHasi aKTMBHOCTH NPOSIBJI€HA TBAasIKOJOM: ad — BHEKJICTOYHBIC MEPOKCUAA3bI
runokotuieit copra Hamanran-77; 6 - BHEKJICTOYHBIC TIEPOKCHAA3bI TUIIOKOoTHIIEH copTa C
4727; 6 — BHEKJIETOUHBIE TIEPOKCHUIA3bI CEMSIOIBHBIX TUCThEB copTa Hamanran-77; & —
BHEKJICTOUYHBIC TIEPOKCHUIA3bI CEMSIOMbHBIX TUCThEB copTa C-4727; M — cmech OeKoB
MapkepoB, okpamieHHbIX kymaccu CBB G-250; 1, 3, 5, 7 - ¢pakiiuy BHEKICTOYHBIX TIEPOKCHIA3
110 HaHECeHUs Ha KoHuawnu rpuda V.dahliae; 2, 4, 6, 8 — ppakiyiyi BHEKJICTOYHBIX TIEPOKCHUIA3,
CBSI3aHHBIX C KOHUAUSIMU Tpuda V.dahliae.

Takum 00pa3om, HA OCHOBAaHUM MOJIYUYEHHBIX PE3YJIbTATOB U JIMTEPATypPHBIX
JAHHBIX CIIEAYeT YTBEpXKIaTb, 4YTO BHEKJIETOYHbIE AHWOHHBIE  MEPOKCHAA3BI
3aHMMAIOT OJHY U3 KJIFOUEBBIX MO3HIMI B CUCTEME MATOr€H XO3SIMH, U UX CIIEIYET
CUMTaTh CHeHU(UYHBIMU K XHUTOOJUTOCaXapuiam, T.€. XUTHH-CIEUU(DUIHBIMU.
ComnacHO HalUM JIaHHBIM, XUTHH-CIIEUU(UYHBIE  AHUOHHBIE TEPOKCH]IA3bl
XJIOTMYAaTHHUKA, OCYUIECTBISIOMIME  3AIIUTHYIO byHKIMI0O,  “pacro3HaroT”’
MUKpPOOPTaHU3MBbI, COACPKAUIUE XUTUH WA €r0  OJUIOMEpPHI. DTOT MEXaHU3M



3alIUTHI paCTCHI/Iﬁ 06peTaeT CHCHI/I(I)I/ILIeCKYIO HAIIpaBJICHHOCTD. CHCI[OB&TGHLHO,

OT CKOPOCTH AaKTUBAIlMd BHEKJIETOUHOM aHMOHHOM  TEpOKCHUIa3bl B
UHQUIIUPOBAHHBIX KJIETKAaX M OT MHTEHCUBHOCTU COpOIMH JAaHHOTO (pepMeHTa Ha
MULEIUA  XUTUHCOAEpPKAIlero  naroreHa 3aBUCUT  PACIpPOCTpPaHEHUE

IIATOJIOTUYECKOTO Mpolecca.

Jlokanu3anusi XUTUH-CHEU(PUUHBIX IEPOKCHU]IA3 B 30HE UHPUIUPOBAHUS U
COCOOHOCTh (PEpPMEHTA CBSI3BIBATHCS CO CTPYKTYpaMHM IMAaTOT€HHBIX TPUOOB
MO3BOJISIIOT 3aKJIIOYUTh, YTO BHEKJIETOUHBIE XUTUH-CIEIIU(PUIHBIE TTEPOKCUAA3HI
MOTYT HENOCPEICTBEHHO BO3/IEHCTBOBATh HA UX POCT U PA3BUTHE.

N3ydyeHne cnenupuYHOCTH OTBETHBIX pEAKIUI C ydacTUEeM aHUOHHBIX
NEPOKCUIA3, a TaKkKe NOJU(PEHOJOKCHIa3bl, (PeHWIAJaHUH aMMUAK-JIHa3bl J1ajo
BO3MO)KHOCTb OINPENEIUTh MOOMIM3AIMOHHBIA MOTEHIMAI COPTOB XJIOMYAaTHUKA,
pa3IMyaoIUXCsi MO YCTOWYMBOCTH. YUHUTHIBas TOT (AKT, 4TO Y YCTOMYUBBIX
COpPTOB XJIOITYaTHUKA aKTUBHOCTb AHMOHHBIX M30IEPOKCHJA3 NPU MAaTOT€HE3E B
HECKOJIBKO pa3 BO3PACTAET, U KOJIMUYECTBEHHOE COACpKAHHE
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YBEIUYMBAETCS, TO JaHHBIE H30MEPOKCHUIA3bI BIIOJIHE MOT'YT CIYy’KUTh MapKepamu
YCTOWYMBOCTHU XJIOMTYATHUKA K (pUTOMATOreHaM.

B cBsi3u ¢ 3TUM, BBIJCIEHHME M OYHMCTKA AHWOHHOM MEPOKCHAA3bl U3
BUJITOYCTOMYMBOTO copTa xjionuarHuka (Hamanran-77) uMeno Ba)XHOE 3HAYEHUE B
CO3JaHUM TECT-CHUCTEMBI JUISI ONPEACIICHHUS] BWITOYCTOMYMBOCTH  XJIOITYATHUKA.
Hcrnonp30BaHNE aHMOHHOW NEPOKCHIA3bl B KAYECTBE MapKepa C IIPUMEHEHUEM
UMMYHOXMMHUYECKOTO METOJla ABJIAETCS OO0Jee TOYHBIM M BOCIPOU3BOAMMBIM
METOJIOM I10 CPAaBHEHUIO C UMEIOIIMMUCS B CEIEKIIMN XJIOITYAaTHUKA.

Hamu BiepBbie pa3paboTaH U OCBOEH METO/I BBIJEICHUS] aHUOHHOW XUTUH
creu(pUUHON NEPOKCUAA3BI U3 CEMSIONBHBIX JIUCTHEB 7-CyTOYHBIX MPOPOCTKOB
XJIOIYATHHKA. B mpouecce BBIAENEHUS Ha BCEX dTanlaX OYUCTKU COXPaHSJIACh €€
aAKTUBHOCTb.

ITonyuenue BBICOKOOYHILIEHHOTO npenapara XUTHH-CIIeNU(PUIHON
NEePOKCUAa3bl MO3BOJIMIIO HaM U3YUUTh (DPU3UKO-XUMHUYECKHE CBOMCTBA (pepMeHTa.

MonexkymsipHyl0 Maccy BBIIECJICHHBIX H30(OpM NEPOKCUAA3bl OIMpenesiv
MetoaoM anektopodopesa. Ona coctaBwia 93,5 u 85,0 k/la, xotopsie

JUIS XUTUH
coOTBeTCTBYIOT H3o0Toukam pl 3,5 um 3,9. YUucnossie 3HaueHus K,

CHEIU(PUYHBIX HM30MEPOKCHAA3 MPOPOCTKOB XJIOMYaTHHKA, HAWJCHHbIE U3
JVHEWHOW 3aBUCHUMOCTH IO OTHOIICHUIO K CyOCTpaTy TIBasKoly, COCTaBHIIO
2,9+0,6:10* M.

OumieHHbIE XUTHH-CIIEHU(UYHBIE aHHOHHBIE MTEPOKCHUIA3bl YCTOMUUBOTO U
BOCIIPUMMYHUBOTO  COPTOB  XJIOMYaTHWKAa  oOnajganu  (yHTHCTaTUYECKOU
aKTUBHOCTBHIO Ha Ta30HE BUpYNEeHTHOro wmramma V.dahliae AH-3. BrisiBienHoe
HaMU  (DYyHTUCTATUYECKOE CBOICTBO AaHMOHHBIX IEPOKCHJA3  XJIOMYATHUKA
MO3BOJISIIOT ~ MPEATNOJIOKUATh, YTO HWMEHHO OHH, Cpeau Apyrux wuzodopm,
NPETATCTBYIOT — paclpoCTpaHEHUIO0 (uTomaroreHa B 3I0POBBIE TKaHU U



OTpHUILIATEIHHO BIUAIOT Ha pa3BUTHUE Tpuba.

s BbIJIETICHUS celM(PUUHBIX aHTHTE, IPUMEHSEMbIX B
uMMyHopepmeHTHOM aHanuze (MUPA), XuThH-cienupuyHble NepoOKCUIa3bl ObLUIN
MOJIy4eHbl B TOMOTE€HHOM BHJI€ ITyTEM IMPENapaTWBHOIO U3BJICUEHUS U3 IJIACTUH
[TAAT -anexktpodopesa B HAaTUBHBIX YCIIOBHSIX. Meronom
U303JIEKTPO(POKYCUPOBAHUS U KATMJUIAPHOTO 3eKTpodopes3a Oblia MOATBEPKICHA
TOMOT€HHOCTb BBIJICICHHBIX U30opM (CM. puc. 3).

Kak BugHO 13 prucyHka 3 (A), noiydeHHble aHHOHHBIE TIEPOKCHIa3bl OBLITN
UJACHTU(UIIUPOBAHBI OKPAITUBAHUEM CYOCTpaTOM IBaskoyiioM. Takum oOpasom,
JaHHBIN CIOCO0 /1a1 BO3MOXHOCTD BBIJCIIUTh MHAWBHyaJIbHbIE
XUTUH-ceU(UIHbIE 30(OPMbI IEPOKCH1a3bl BHICOKOW CTEMEHU OUUCTKH U
UCIIOJIb30BaTh UX JJIA MMOJYYEHUS MOJIUKIOHAIBHBIX aHTUTEI. AHTUTEINA MMOIyYaln
K m3odopme pl 3,9.

Ab

Puc. 3. AHaau3 XUTHH-CIeHU(PUUHBIX U30()OPM NMEPOKCUAA3BI XJTOMYATHUKA METOA0M
u303j1eKkTpookycupoBanusi (A) W KanuuspHoOro 3iexkrpogopesa (b): A) 1 — cmech
MapkepoB; 2 — ucxomHas ¢paxuus; 3 — uzodopma ¢ pl 3,9; 4 - uzodopma c pl 3,5 (okpacka
kymaccu CBB 250); 5 - ucxonnas ¢paxuus; 6 - uzodopma c pl 3.9; 7 - uzodpopma c pl 3,5
(okpacka rtBasikonioMm). b) 1 — ¢pakuus xuTuH-cienupUUHON TEPOKCHAA3Bl 10 pPa3IeICHHS
nzodopwm; 2 — uzodopma c pl 3,9; 3 — uzodopma c pl 3,5.

B  uyerBeproii maBe  aucceprauuu  «Pa3pabdorka  TecT-cHCTEMBI
onpeaeJeHUsl YCTOMYUBOCTH XJOMYATHUKA K BHJITY» NPUBOIATCS PE3YJbTATHI
VMMYHOJIOTUYECKUX HMCCIIEAOBAHUN 10 IOJIYYEHUIO MOJUKIOHAIBHBIX AHTUTEN K
AHUOHHBIM  XWUTHUH-CIICUU(PUYHBIM  TEPOKCUIA3aM  XJIOMYATHUKA, HN3YyUYECHHIO
YYBCTBUTEIBHOCTH AHTUTEN, BIUSHUIO (PU3UKO-XUMHUYECKUX (PaKTOPOB Ha
YyBCTBUTEIBHOCTh M CHEUU(PUUYHOCTH  UMMYHO(PEPMEHTHOTO  aHAJIM3a,
IPUMEHEHUIO B  CEJIIEKUMOHHOW IPAaKTUKE TECTHUPOBAHUA  YCTOWYMBOCTH



pa3IMYHBIX TUOPUAHBIX JIMHHUM, COPTOB XJIOMYaTHUKAa K BWITY Ha OCHOBE
pa3paboOTaHHOU TECT-CUCTEMBI.

boutn nonyuyensl nonukioHanbHbie anturena (IIkAT) kponuka Kk roMoreHHoN
AHMOHHOM MEePOKCH/Ia3e XJIOMYATHUKA.

TUTp aHTUTEN B TIOMY4YEHHOH CBHIBOpOTKe cocTaBma 1x10° KoTopelil GbL
onpenesieH MeroaoM npsiMmoro MMDA. BeieneHrne u O4MCTKY aHTUTEIT MPOBOAMIIA B
HecKosbKko 3TanoB. [IKAT u3 ChIBOPOTKHM KpOJUKA BBIACISIN IMIyTEM JIBYKPATHOTO
OCaXJCHUSI HACBILIEHHBIM pPacTBOpOM cyib(ara amMoHus. Jlamee mnpoBoauIu
obecconmmBanue, u (¢paknuo uMmmyHornoOynmuHoB  (IgG) Beimemsuim  Ha
aHnoHooomeHHoit memOpane Sartobind D15 (I'epmanus), B rpanguente g0 0,3 M
NaCl B Na-docdarnom 6ydepHom pactBope (cMm. puc.4).

B pesynbrare ObUTH MONTYyYEHBI U TMOGUIBLHO BBICYIIEHBI BBICOKOOYHUIIICHHBIE
IgG x aHMOHHBIM HM30(opMaM NEPOKCHIIA3BI XJIOMYATHHUKA. UyBCTBUTEIBHOCTH
ouniieHHbIX 1gG mo3BossgeT onpeaensate 3-4 Hr antureHa B 0,1 M1 pacTUTENBHOTO
skcTpakTa. Hecnenmduueckoe cBs3piBanune He mnpuBbimano 0,05-0,10 OE,y. Ha
OCHOBE TMOJIYYEHHBIX PE3YJIBTATOB CIENyeT 3aKiatouuTh, uTo [IKAT K aHMOHHBIM
NEepPOKCHAa3aM XJIOMYAaTHUKA TMOAXOJAT JJIS HCIIOJNIb30BaHUSL B  pa3paboTKe
TBeprodaznoro MDA,
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A

Pucd4.
Bbienienne ”MMYHOII00yJIMHOB U3 CHIBOPOTKH KPOJIUKA € HCNIOJIb30BAHHEM
aHUOHO00MeHHOIT MeMOpaHnbI Sartobind D15: A — npoduns 31r01IMU ¢ aHHOHOOOMEHHO
MeMOpansbl; b — anexrpodoperpamma nomydeHHsIx ¢ppaxiuii antucbiBopotku B 10% JICH
[TAAT. 1 - ounIeHHBII UMMYHOITIOOYIIMH; 2 — OCTABIIASCS YaCTh UMMYHOIJIOOYIHHA C
IPUMECHIO IPYTUX CHIBOPOTOYHBIX OEJIKOB; 3 — MapKephl.

Mpbl OCTaHOBWIM BBIOOP Ha MOJUKIOHAJIBHOM BapuaHTe HempsMoro MOA,
TaK KaK 3TO SKOHOMHYECKU BBITOJHBIA BapHaHT, HE TPeOyIOLIUN CHenuanbHbIX
YCIOBUM Uil TIOJIYYEHHs AHTUTEN IO CpPAaBHEHHUIO C MOHOKIIOHAJbHBIMH
antutenamu. [1o JaHHBIM HEKOTOPBIX aBTOPOB, Mcnojb3oBaHue IIKAT B kauecTBe
«MONJIOKKW» WJIA B BHUAE KOHBIOrara ¢ (EPMEHTOM MOXKET MOBBICUTH
4yBCTBUTEIBHOCTh OMNPEACIICHUSI U NTOMOYb YCTPAHUTh «Y3KYHO» CIEUU(PUUHOCTD,
CBOWCTBEHHYIO MOHOKJIOHAJIbHBIM aHTUTEIIAM.



[IkAT, mnomydeHHsie B Tmporecce (PaAKIUOHUPOBAHUS AHTHUCHIBOPOTKU
cynbhaTtoM aMMOHHMs, OBUIM MCIOJb30BaHbl [JIsl TOJY4YEHUs KOHbIOrara ¢
nienouHot  ¢docdarazoir. Pabouee paszBenenue konbtorata I[IkAT-menounas
docdaraza cocrasuio 1:2000.

B xome wuccnenoBaHuil BBISIBICHBI ONTHMAaJbHBIC MapaMETPhl MPOBEICHUS
Henpsimoro M®A: paboune pa3BeneHHs COPOUPYIOIIMX AHTUTEI COCTABHIUA S
MKT/MJI, BpeMsI HHKyOAIUH «TIOJI0KKI» (TIEPBOTO clIos aHTuTeN) - 18 u mpu +4°C;
cocraBel OydepHbix pactBopoB — 0,02 M, pH 9,6 xapOGonar-OnkapOOHATHBIM
OydepHbIii pacTBOp IJis pa3BeNEHUS AHTUTEN;, N JTama OJOKHUPOBAaHUS U
npoMbIBKH Hcmoiab3oBad 0,15 M NaCl 0,05% tBun-20, 1% ObIdmii CHIBOPOTOYHBIH
anbOymud (bCA) B docharnom Oydepnom pactBope (pH 7,2), yBenuuuBarouiui
YyBCTBUTEIBLHOCTh aHaIu3a (CHWKeHHe (PoHa); s pa3BeneHus koubrorara — 0,05
M TPUC-6ydepnsrii pactBop (pH 8,0) comepxammit 5 % BCA, 0,05% TBuH-20,
0,01 M MgCl,.

Takum oOpa3om, BIepBble ObUla pa3paboTaHa TECT-CHUCTEMa OIEHKH
YCTOWYMBOCTU XJIOMMYATHUKA K BHJITY Ha OCHOBE KOJMYECTBEHHOI'O OIpPEACIICHUS
COICp)KaHUSI  XUTHUH-CIEIU(PUUHBIX  HM30MEpoKcHias. lecT-cuctema  Jaer
BO3MOXKHOCTh TPOBOAUTH OTOOP yCTOMYMBBIX pacTeHuid B TeueHue 10-12 mHei,
YTO TIO3BOJISIET B KOPOTKHUE CPOKH UCCIIEIOBATh 3HAYUTEIbHOE KOJIUYECTBO
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pacTUTENBHOTO MaTepuaia, 0OToupas Hanboee MepCreKTUBHBIE (POPMBI
XJIOTYaTHHKA.

Ha ocHOoBe pa3paO0OTaHHONW TECT-CUCTEMBI BIIEPBBIE B CEJICKIIMOHHOU
MPAKTUKE TIPOBEICHBI TECTHPOBAHUS YCTOWYMBOCTH PA3IMYHBIX THOPHUIHBIX
JIMHUM, COPTOB XJIOMMYATHHUKA K BUITY. Pe3ynbTarsl MOJEBBIX OMBITOB OMPEICIICHHUS
YCTOMYMBOCTU K BUJITY XJIOMYATHUKA MOITBEPAMIM TOCTOBEPHOCTDH J1A0OPATOPHBIX
uccienoBanuid. Vcnonap30BaHUE TEXHOJIOTUM OMOXMMHUYECKOM OLEHKH Ha OCHOBE
MapKepOB YCTOMYMBOCTU CYIIECTBEHHO COKpAIla€T CPOKU BBIBEACHHUS HOBBIX
COPTOB XJIOMYATHUKA W TIO3BOJISICT HA PAHHUX JTalmax CeJICKIUU OTOMpaTh
TEHOTHUIIBI 10 TMPU3HAKY YCTOWYMBOCTH, YMEHbINAs BEPOSTHOCTh CYyOBEKTHBHOU
OIIEHKHM PEe3yJbTaTOB, TEM CaMbIM MOBBIIIAS MPOU3BOAUTEILHOCTh TECT-CUCTEMBI.
OcHOBBIBasICh Ha MaHHBIX ampoOaruu metomxa B HUU cenekiun, ceMeHOBOICTBA U
arpoOTEXHOJIOTHH BBIPAIIMBAHUS XJIONKA, MpoBeaeH aHanu3 Oonee 200 oOpasioB
COpPTOB U JIMHUM XJIOIMYaTHUKA.

B maronm 1maBe guccepranuu  «BiausiHMe INIMIMPPU3MHATOB KaK
HHAYKTOPOB YCTOMYMBOCTH XJOMYarHHKAa K ¢Quronarorenam Verticillium
dahliae w Fusarium oxysporumy» W3JI0XKEHb WCCIEAOBAHUSA 1O H3YUYCHUIO
MEXaHuW3Ma BIUAHUS [PENapaToB [HULUPPU3UHOBOM KHUCIOTHI: I[MHKOBOW,
MarHueBOil, MOHOAMMOHHUEBOM COJIM U €€ CYINpPaMOJIEKYJISIPHOTO KOMILIEKca C
CaJUUMIOBOA KHUCIOTOM Ha (epMeHTbl (PUTOMMMYHHUTETA, BIMSHUIO MaJbIX
KOHIIEHTpAlMil  TMpenapaTtoB [MIULIUPPU3UHOBOM KHUCIOTHI HA  COAEpKAHUE
¢dbuToropmonoB abcumzoBoit kuciotel (ABK), nngonunykcycnoit kucnorsl (MYK)
u canumwioBoi kuciaotel (CK) B mpopoctkax xjomdarHuka, nerictButo CK Ha



IUTO()U3HOIOTMUYECKUE PEAKIIMU B TKaHSAX MPOPOCTKOB M KaJUIyCOB XJIOMMYATHHUKA
npu 3apaxkeHuu V.dahliae, BAWUSHUIO TPENNOCEBHOW O0OpaOOTKH  CEMSH
npenaparaMi DIMUUPPU3UHOBOM KuCIOThl (JIAI-1, JIAI-2) Ha nponOHrupoOBaHUE
AKTUBHOCTH (PEPMEHTOB (PUTOMMMYHHUTETA XJIOMYATHUKA.

Brnusinue MHAYKTOPOB YCTOMUMBOCTH Ha META0OIM3M PACTEHUN SBISETCS
OJTHOW M3 HauMEHee U3yUeHHBIX IpobieM B Ouosnoruu. Bmecre ¢ Tem, npumeHeHue
TaKUX COCAUHEHUN UMEET TEOPETUUECKOE U TPAKTUUECKOE 3HAUCHHE, TaK Kak
BBISIBJIEHUE 3aKOHOMEPHOCTEW BO3JIEHCTBHS MHAYKTOPOB IMO3BOJISIET YIPABIIATh
MeXaHU3MaMHu 00JI€3HEYCTOMUNBOCTH paCTEHUI Ha MOJIEKYJIIPHOM YpOBHE.

[lokazarensiMu, OTpaKaAOIMMUMH  (PU3UOJIOTHYECKU  CTAaTyc  pacTeHHs,
ABIAIOTCS (DePMEHThl aHTUOKCUAAHTHOW CHCTEMBI (MEepoKcHaaza) v (HEeHOIbHOTO
oOMeHa (monmdeHonokcuaaza, GpeHnnaraHn aMMHuaK-inasza). V3MeHeHne ypoBHS
WX CONEpXaHUS J0 U Mociie 00pabOTKH OMOIOTMYECKH aKTUBHBIMHU TPHUPOIHBIMU
COCIMHEHUSIMU TO3BOJIIET OLIEHUTh CTPECCOYCTOMUMBOCTh XJIOMYaTHUKA U
PE3UCTEHTHOCTh K NaTOreHaM.

B  Uucturyre Ounoopranmveckoit xumuun AH PY3 Ha  ocHoBe
IULUPPU3NHOBONM KHUCIOTHl M3 KopHed comonku (Glycyrrhiza glabra L) Obuin
IIOJIy4eHbl MAarHueBas, LIWHKOBas, MOHOAMMOHMEBAas COJM NINLAPPU3NHOBON
KACJIOTBI M €€ CyNpPaMOJIEKYJSIPHBIH KOMIUIEKC C CaJIMLIMJIOBOM KHCJIOTOM.
BriepBble ObLIO M3yYE€HO BIMSIHUE JAHHBIX NPENapaToB HA aKTUBHOCTh (DEPMEHTOB
¢uTonMMyHHUTETa (TIEpOKCHIa3a oAU EeHOTOKCH 1a3a, (DeHNIaIlaHH aMMHUaK-

43
Jaua3za) B MPOPOCTKAX M KaUlycaX XJIOMYAaTHHUKA, pas3auyarouuxcs 1o
ycrounBoctd K V. dahliae n F. oxysporum (ycronumBoro Hamanran-77,
cpenneyctounBoro C-6524, BocnpunmuuBoro C-4727). DKcnepUMEHTAIbHBIM
myTeM Obl1a ycTaHOBJEHa >(QexTuBHAas KoHueHTpanus 107 M, Buusomas Ha
aKTUBHOCTb UMMYHHBIX (D€PMEHTOB.

[IpoBeneHHBIE OMBITHI Ha KYJBTYpe KaUIyCOB M IPOPOCTKAX XJIOMYaTHUKA
MOKAa3aJId, YTO M3 YETBIPEX HM3YUYEHHBIX MNPENapaToB IITUIUPPU3UHOBON KHUCIIOTHI
BBICOKOM  WHIYIUPYIOIMEH  aKTUBHOCTBIO  O0Jaaivl  CyNpaMOJICKYJISIPHBIN
KOMIUIEKC ¢ canumwioBoi kuciaorod (JAI-1) u MoHoamMMOHHEBas COJIb
DIALUPPU3UHOBOU kuciotel  ([JAI'-2).  IlpemapaTbl  HEMOCPEICTBEHHO
BO3/ICMCTBOBAJIM Ha AaKTUBHOCTh (epMeHTOB (UTOMMMYHHUTETa, (HopMUpys
HECTeM(PUIECKYI0 CUCTEMHYIO YCTOMYMBOCTh XJIOMYaTHUKA TPU HHOUIIUPOBAHUHU
F. oxysporum (cm. puc. 5).



Puc. 5. Bausinue o6padoTKu pa3jMYHBIX COPTOB XJIoM4aTHuka npenaparamu [AI'-1 u
JAI'-2 Ha aKTUBHOCTH AHMOHHOM MEPOKCUIA3BI, MOJIU(PEHOJTOKCHIA3DI, (DEHNTATAHUH
aMMMaK-JIMa3bl B IPOPOCTKAX HH(PUIHUPOBAHHBIX F. oxysporum.

Binusinue MHAYKTOPOB Ha BO3pacTaHWE aKTUBHOCTH aHUOHHOW MEPOKCHIA3HI,
nomu(eHoIOKCHaa3sl  Tpu  WHOUIHUPOBAHWUW  TpuOoM  F. oxysporum
CBUJICTEIILCTBYET O MPOIEccax JTUTHU(UKAIMKN KIETOYHBIX CTEHOK XJIOMYaTHUKA
JUTSI MEXaHUYECKOM M30JISIIIMY MaTOreHa, a TAK)Ke B 00pa30BaHUU aKTUBHBIX (GOpM
kuciopona. CTUMYIIALMS TIUIUPPU3MHATAMU aKTUBHOCTH (DEHWITAIAHUH aMMUaK
JIMa3bl, KIFOYEBOTO hepMeHTa (PeHUIITPATIOHOUHOTO Ty TH, BEPOSITHO, MPUBOJIUT K
YCHJICHUIO CUHTE3a (DUTOAIEKCUHOB, CAIMLIUIOBON KHUCIOTHI - SHIOT€HHOTO
AIIUCUTEPA CUCTEMHOMN HeCTIenU(PUIECKON YCTOMUUBOCTH XJIOMYATHUKA.
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K ducmy mepBoOYepeqHBIX CHUCTEM PEryISIIUU aKTUBHOCTH (EPMEHTOB B
paCTEHUSAX OTHOCATCS (PUTOTOPMOHBI, COOTHOIIEHUE KOTOPBIX PEryIHpYyeT
pa3BUTHE AIANTUBHBIX IPOLECCOB MPOTUB CTPECCOBBIX BO3ACHUCTBUM. B 3TOM
CBA3M ObUIO wH3yueHO BiusHUE mnpemnapatoB JAI'-1 u JAI'-2 Ha ypoBeHb
dburoropmonoB ABK, YK u CK B 7-CyTOYHBIX 3THONHPOBAHHBIX MPOPOCTKAX
XJIOMYATHUKA, PA3JINYAIOIIUXCS TI0 PE3UCTEHTHOCTH K (PUTOTATOT€HAM.

[Tony4yenusie pesynabrarhl mokazaiu (cM. puc. 6), uro coxepkanue CK B
UCCIEeNyEMbIX MPOPOCTKAX XJIOMYaTHHUKa, 00paboraHHbIX npenapatamu HAI-1 u
JIATI'-2  MHOTOKpaTHO TOBBIINIAETCS MO CPAaBHEHUIO C  KOHTpojieM. Y
BocnpunmuuBoro C-4727 wu cpeaneycroiunBoro C-6524 53Tu noKaszarenu
IPUOTU3UIUCH K COOTBETCTBYIOIIUM TOKAa3aTeIsiM yCTOMYMBOTO copta Hamanran
77.



Puc.6. Conep:xanue puroropmonoB ABK, YK u CK B npopocTkax pa3jm4HbIX

COPTOB XJIOMYATHHKA, 06padoTannbix npenaparamu JAT-1 u JIAI-2 B konuentpamuun 107
M.

Bwmecre ¢ Tem, npenapar JIAI'-2 BbI3bIBa€T CABUTH B OanaHce (PUTOTOPMOHOB
B XJIONMYAaTHUKE, CBs3aHHbIE C mnapawieabHblM HakomieHnem ADBK n HMVYK.
Poctroctumynupytomee Biusinue JIAI'-2 Ha ypoBeHb coaepxanus HWNYK,
MPOSIBISIIOCH TAKXKE U B YCUJIEHHMM MUTOTHYECKOM AKTUBHOCTH KIIETOK KaJUTyCOB
[0 CPaBHEHUIO C KOHTPOJbHBIMU 00pa3naMu. YBEIWYEHUE YPOBHS JaHHBIX
(UTOTOPMOHOB MOl BIMSHUEM IPENapaTroB, BEPOSTHO, MOXKET CIOCOOCTBOBAThH
IpeaaJanTally XJIOMYATHUKA K CTPECCOBBIM BO3ICHCTBUSAM.

Crumynsinusi pOCTOBBIX MPOLECCOB U MHIYLUUPOBAHUE YCTOMYUBOCTH K BUIITY
B npenoOpabOTaHHBIX MpenaparaMu  COpTax  XJIONMYaTHUKA CBSA3aHbl €
W3MEHEHUSIMU MHTEHCUBHOCTH OMOXMMHYECKUX peakiuil. B xone npoBeieHHBIX
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DKCIIEPUMEHTOB  OBLJIO  YCTAHOBJIEHO, YTO TMOA  BJIUSHUEM  Pa3IMYHBIX
koHIeHTpanuii 3x3orenHon CK (0,001; 0,01; 0,1 MM) Habmroganocs yBeIUYCHHE
AKTUBHOCTU HMMMYHHBIX (EPMEHTOB B TMPUCYTCTBUM F. oxysporum. AHanu3
MOJTYYCHHBIX PE3YJIBTaTOB IMMOKa3ajl, YTO B HAMOOJBINCH CTENEHU JaHHBIN 3P deKT
Obl1 BhIpaxkeH B KoHieHTparuu 0,01 MM mpu coBMecTHOM BoO3neWcTBUM F.
0Xysporum B TIPOPOCTKAX XJoM4aTHHUKA (cM. Tadm. 1).
Taoauna 1.

Bausinue canunmniioBoit Kucaorel (CK) Ha akTUBHOCTH XUTHH-CIIEHMPUIHOM
NMEePOKCHUIa3bl, B MPOPOCTKAX XJIOMYATHUKA MPH COBMECTHOM Bo3leiicTBuM F
oxysporum BbIpa:xKeHHOH B % cooTHomeHun (M=+m, n=10, P<0,05)



7-cyT. YieqbHasi aKTUBHOCTh XUTHH-CIIeN(PUIHON EPOKCUAA3BI
NMPOPOCTKHA E/Mr 0eaka
XJOMYATHUKA
Kountpoas, H,O Konnentpammnsa CK Oopadorannsie CK
npu o6padoTke ceMsIH U UHPUIUPOBaHHE
0,01MM FEoxysporum (3cyT)
C-4727 18,5+ 15,2 35,8+ 17,5 48,3 +25,4
C-6524 26,7 +9,6 85,6 + 21,6 92,7+17,2
Hamanran-77 26,2 +£9,5 105,6 + 8,3 135,2+£21,6

Kak BumpHO wu3 TaOmuiel 1, AaKTUBHOCTh BHEKJICTOYHBIX IEPOKCHIA3
MHOTOKPAaTHO BoO3pacTajia BO BCEX H3Y4YaeMbIX COPTAaxX XJIOMUYaTHUKA IIPH
ob6pabotke CK, 1 0cOOEHHO TTPY COBMECTHOM BO3JICUCTBHUH (hy3apHO3HOTO TpHoda.

[TyckOBBIM  TIPOILIECCOM,  OMPEACIAIOMNAM  TOCIEAYIOMHUE  KICTOYHBIC
U3MEHEHUs B XJIomJaTHUKe, Bhi3BaHHbIe CK, sBnsieTcst ycmnenne renepammnu ADK,
KOTOpOE OBLIO BBISBIICHO METOJOM TMCTOXHMHYECKOTO OKpAaIllMBaHHsS TKaHEH
THITOKOTHJIEH MPOPOCTKOB M KIIETOK KaJUTyCOB XJIOIMYaTHUKA (CM. puc. 7).

A A A A

aonez

Puc.7. TI'ucroxumMuyeckuidi aHAJIM3 AKTHBHOCTH BHEKJIETOYHBLIX TMEPOKCHAA3 B
NMPOPOCTKAX M KaJIycax XJIONMYATHUKA, OOpPa0OTAHHBIX CAJUIWIOBOH KHCJIOTOI.
VBenuvenune ok.X40. g - KIETKH TUIMOKOTWISA XJIOMYATHUKA OKPAIICHHBIC O-AUAHU3UIAHOM +

H,0,; 6 — xneTku xamtycoB okpaiieHHble o-nmuanusuanHoM + H,O,; ¢ — oOpa3zoBanue ADK B
CEMSIOBHBIX JINCThAX XJIOMIaTHUKA; - ADK B KIleTKaxX KaJTyCOB XJIOIMYaTHHUKA.

JlaHHBIE W3MEHEHUs, BO3MOXKHO, OOycCiOBiIeHBI B3aumozeictBueM CK ¢
AHUOHHBIMU  IIepOKCHAA3aMu  amnoruiacta.  Jlokamu3anuuss ~ BHEKJIETOUYHBIX
NepoKCH/Ia3 OblJIa YCTAHOBJICHA TIPU MOMOIIM OKpaIllMBaHUsI TKaHEW XJIOMYaTHUKA
o-muanmsuanHoMm + H,0,. Habmomaembie HaMu W3MEHEHUs B WHOUIIMPOBAHHBIX
KaJUTycax, pacTymux B cpene KyabTuBupoBaHus c¢ gobasmenuem 0,01 MM CK,
SBJISIOTCSI CJIEICTBUEM PA3BUTHS 3alUTHBIX peakiuii noa BiusinueMm CK u, B
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YaCTHOCTH, BEAYIIMX K YyToiuieHuto kietounoil crtenku. CK cmocoGcTByeT
YCUJIEHUIO 3alIMTHOrO 3¢¢eKra, yBEeIW4uBash BBIXOA H30MEPOKCUAA3 BO
BHEKJIETOUHYI0 (hazy. BeposTHO, JUrHUGUKAIUS MPOUCXOAUT CHEHUPHUECKU
KOHIICHTPUPOBAHHO B MECTaX BHEAPEHHUsA Tpuda, YTO MPHUBOAUT K HU3OJALUU
COCEIHUX PACTUTENbHBIX TKaHEH OT MHQPUIMPOBAHHOW 30HBL. DPHEKTUBHOCTH




JUTHU(UKALIMK, OTIOCPEIOBAHHOM aKTUBAIMEl cuHTe3a ()eHOJIbHBIX COCIMHEHUN U
A®DK, a Takke UX OKHUCIECHUEM MEPOKCUIA30M, MOKET MHOTOKPAaTHO BO3pPacTaTh B
CBSI3M C TIOABJICHUEM B 30HE MH(DHUIIMPOBAHHUSI TATOTEHHBIX CTPYKTYp rpuoda.

Taxum o6pazom, CK MoxkeT ObITh MOCPETHUKOM B LEIMAX NEPeayl CUTHAJIOB
u MonynsiTopoMm cuHTe3a ADK B MpopocTKax M Kaulycax XJIOMYaTHHUKA.
Uccnenoan apdekt npeamnoceBHON 00paboTKu ceMsiH npenaparamu Zn, Mg,
MOHOAMMOHMEBOU CONM NIULUPPU3UHOBOM KUCIIOTHI U CYTIPAMOJIEKYISIPHOTO
KOMIITEKCA C CAJMIMIIOBOM KUCIOTOH B HU3KOM KoHueHTpamuu (107 M) Ha
MPOJIOHTUPOBAHUE aKTUBHOCTU (DEPMEHTOB (PUTOUMMYHUTETA XJIOMYATHUKA B
JUHAMHKE pPa3BUTHsI IPOPOCTKOB B YCIOBUSAX OTKPBITOTO IpyHTA (CM. TabII. 2).

Taoauna 2.
IIposioHrUpOBaHHANL AKTUBHOCTH (PDEPMEHTOB (PUTOMMMYHHUTETA U3 KOPHei
NMPOPOCTKOB XJiom4aTHuKa Ha 30ii 1eHb nmocJie nmocesa ceMsiH, 00padoTaHHbBIX
IMIMPPU3HHATAMU B KoHuenTpamun 107 M (Mxm, n=10, P<0,05)

BapuanTtsl onbiTa XutuH-cnenuupuyH noaundenonokcuaasa, E/mr DeHWIAJIAHUH
asi mepokcujaasa, amMmuak Jamnasa, E/mr
E/mr
C-4727
KOHTPOITb 171,59+ 5,4 237,44 +£0,16 52,95+2.7
I'K/CK (JAT-1) 318,44 £ 6,2 623,85 £ 0,25 714,17+ 0,5
Na,Zn(I'K) 127,89+ 7,5 220,64 + 0,19 0,00
NH,(T'K), (ZAT-2) 287,87+ 8,3 494,17 £ 0,15 419,68 £ 0,12
'K 304,95 +£9,6 417,78 £0,13 0,00
Mg(T'K), 129,80 +7,1 214,45 +0,12 0,00
C-6524
KOHTPOJIb 182,7+73 569,08 + 0,32 29,8 £1,32
I'K/CK (JAT-1) 185,11 £7,5 760,76 = 0,56 125,0+7,9
Na,Zn(I'K) 224,68 9,6 963,52 + 0,48 08,1 +0,06
NH,(T'K), (ZAT-2) 737,53 11,8 316,57 0,78 37,0+ 2,1
'K 212,77+7,9 259,38 0,86 0,00
Mg(T'K), 53,45+43 626,24 = 1,12 0,00
Hamanran-77
KOHTPOJIb 349,82 +£3,2 356,07 £ 1,25 20,68 + 0,96
I'K/CK (JAT-1) 238,55+ 8,4 556,70 + 7,6 101,2 £ 6,2
Na,Zn(I'K) 507,02 £2,8 284,05+ 5,6 0,00
NH(I'K), (ZAI'-2) 492,80+ 7,0 278,08 £4,8 91,88 £4,4




'K

320,48 £2,1

410,64 £3,7

0,00

309,46 + 2,4

400,25 + 5,1

0,00

Mg(I'K),

AHanu3 TOJYyYEHHBIX pe3yJbTaTOB IMOKa3all, YTO B HAWOOJbBIIEH CTENeHU
naHHbIM 3(ddexT ObUT BbIpakeH B KopHeBoW cucteme. CommacHo Ttabnwuie 3,
dbepMmenTsl (TIepokcumaza, moaudeHoNoOKeH1a3a, (PeHUTAIaHMH aMMHUaK-Jiasa) B
KOpHSX 30-THEBHBIX TPOPOCTKOB XJIOMYATHUKA NMPeA00paboTaHbIX MpernapaTaMmu
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JAT'-1 (I'K/CK 2:1) u JAT'-2 (NH4(I'K),) HaxoguiIuch B aKTUBHOM COCTOSTHUU B
teyeHue 30 nHel BO BCEX COPTax IO OTHOLICHUIO K KOHTPOJIBHBIM U OCTAJIbHBIM
obpaznam. HaOmromaemast TPOJOHTHPYIONIAs  AKTUBHOCTh — MCCJIEIOBaHHBIX
npenaparoB JAI'-1 u JJAI'-2 eme pa3 NoOOYEpKUBAET HUX HWHIAYLHPYIOLIEE
nerictBue Ha  (GepMeHTHl (PUTOMMMYHHTETa XJIOMYAaTHUKA, OCOOEHHO Y
BOCIIPUMMYHUBOIO COPTA.
IIpoBenenue mpakTuueckux pabor coBmectHo ¢ HUM  cenekuuu,
CEMEHOBOJICTBA M arpoOTEXHOJOTWMM BbIpamuBaHus xjonka MCBX PVY3 B
depmepckom xozsiictBe «C. CermzbaeBa» AKKyprackoro paiiona TamrkeHTCKON

0o07acTH TMOKa3ajdo TOJOXKUTEIbHBIN 3((PEeKT Ha XO3SIMUCTBEHHO IIEHHBIE
XapaKTepUCTHKU  XJIOMYaTHWKA W 3alIUTHO-CTUMYJHUpYIOIIEe  JICHCTBHE
npenaparoB JAI'-1 u JJAI'-2 (cm. Tabm. 3).

Taonuua 3.

Bausinue npenaparoB NIMIUPPU3UHOBON KHCJIOTHI HA X035 CTBEHHO
IEHHbIE XapaKTePUCTUKH XJom4aTHuka (M+m, n=10)

BapuaHTsl onbiTa Jara packpbiTHs Beicora Bcero Bcero IHopaxenue
NepBbIX pactenus (cm) KOpoGo4ex OTKPBITBIX V.dahliae na
KOpo0oUYeK Ha KOpP00oueK 15.09. (6ana)*
(uuc/mec) pacTeHuu Ha 15.08
Ha 15.08
C-4727
KonTpons 10.08.2015 98+1,90 17+ 0,80 10 +£0,58 4,14+0,53
JAT-1 09.08.2015 101£1,75 19+ 0,70 14 +£0,59 1,8 +0,29
JAT-2 10.08.2015 102+1,35 20+5,17 15+ 0,46 1,3+0,23
C-6524
KonTtpons 08.08.2015 80+ 5,06 19 £ 1,41 15+ 0,62 3,2+0,11
JAT-1 08.08.2015 101,3 £2,91 21+0,70 16 + 0,60 0,6 +0,22
JAT-2 08.08.2015 107 £2,03 24 +£0,51 17+0,37 1,1 £0,16
Hamanran-77
KonTtpons 09.08.2015 103,6+ 2,23 22+0,78 15+0,82 1,1 £0,16




JAT-1 09.08.2015 104,1+13,98 22 +£1,36 15+ 0,55 0,5+ 0,44

JIAT-2 09.08.2015 110,1%11,04 25+ 0,47 19+ 0,37 1,0+ 1,94

Ilpumeuanue: BCEe BapUaHThI OIBITA IMPOBOAWINCH B TPEXKPATHOM MOBTOPHOCTH, MO 10
pacteHuii B kaxaoMm Bapuante (n=10), noctoBepHoe otanuue oT koHTpousa P<0,05; *- Bunt
MHJIEKC OLICHUBAJICA 10 CTENIEHU MOPa)KEHUSI BUJITOM B IOJIEBBIX YCIOBHUSX.

OO0 5TOM CBUIETEILCTBYIOT JaHHBIC TAOMHILI 3, TTOKA3BIBAIOIIUE CHIKCHUE
«BUIT-UHAEKCA» BOCHPUUMYUBOIO U CPEAHEYCTOMYMBOIO COPTOB XJIOMYAaTHUKA B
MOJIEBBIX YCIOBUSIX.

Takum oOpaszoM, npeanoceBHas oopadoTka CeMsiH IpenaparaMmu
DTMUUPPU3UHOBOM KUCIHOTHI - JJAT-1 u JIAT'-2 oka3piBajia 3alIUTHO UIYLUPYIOIIEE
U POCTOCTUMYJIUPYIOIIEE IEUCTBHUE, YTO B KOHEYHOM UTOTE CIOCOOCTBOBAJIO
MOBBIIIIEHUIO YPOKAaHHOCTH XJIOMYaTHUKA.

Ha ocHOBaHMM TIpOBEAEHHBIX HE3aBUCUMBIX HCIBITAHUN CO CTOPOHBI
opranu3zanuii, ynoimHoMoueHHbIX ['ocxumkomuccueit PY3 (HUU 3amutsl pacteHuii
1 HUU cenekunm, CEMEHOBOACTBA U arpOTEXHOJIOTUH BhIPAIIBAHUS
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xjonka MBCX PV3), U NOJOXKUTEILHOTO 3aKIIOYEHUS O IEJIeCO00Pa3HOCTH
npumeHenun npenaparoB JAI'-1 u JJAI'-2 npu npeanoceBHON 00pabOTKe ceMsiH
XJIOMYaTHUKA, OB BBIJAHBI COOTBETCTBYIOIIME cBUaeTenabcTBa — 06.02.20., Nel
A 1156 u 23.01.201., NelA 946 o peructpanuu npemnapatoB B PecmyOnuke
VY30ekucTaH.

BbIBO/IbI

1. BoisiBeHbl 0COOGHHOCTH OTBETHBIX PEAKIUI XJIOMYaTHUKA MPU AKTUBHOM
y4acTUM  HWMMYHHBIX  (PEPMEHTOB  MEPOKCHJA3bl,  MOJU(PEHONIOKCHIA3HI,
(eHmIaJUIaHMH aMMMaK-JIMasbl B natoreHese V. dahliae, tae HadyaabHBIM ITArioM
GbopMHUpOBaHUS 3alIUTHOTO OTBETA XJIOMYAaTHUKA HAa HMH(PUUUPOBAHUE TpudOamMu
ABIISTIACH TEHEpaIUsl aKTUBHBIX (OPM KHCIIOpOMa, COMpPSIKEHHAs C aKTHUBAIUEH
aHUOHHBIX Nepokcuaas. [lomydeHHble pe3yapTaTbl OTKPBIBAIOT BO3MOXXHOCTH IS
co3naHusl AS(QQEKTUBHBIX CPEJICTB U TEXHOJOTUH YIpaBICHUS MeEXaHW3MaMU
00J1€3HEyCTOMYMBOCTH HA MOJIEKYJISIPHOM YPOBHE.

2. MapkepHbIM (EpMEHTOM, ONPEAEIISIOIINM Pa3BUTHE 3AIIUTHBIX PEaKUUi B
XJIOITYaTHUKE, SIBJSETCSA CBSI3aHHASI C KJIETOYHOM CTEHKOW aHMOHHAs MEPOKCUAA3a,
OpOosIBJISItONIas Crielu(UYHOCTh MO0 OTHOLICHMIO K XUTUHY rpuba. Boienens! nBe
TOMOI'€HHbIE AHUOHHBIE XUTUH-CHELU(PUUHbIE NEPOKCUIA3bl XJIOMYAaTHUKA C
m3oroukamu pl ~ 3,5 u pl ~ 3,9 u monexkymsipnont maccoit 93,5 x/la u 85 k/la,
onpeaenensl K, u ux cybcrparHas cielM@pUUHOCTh, UMEIOIINE Ba)KHOE 3HAUYCHUE
npu pa3paborke 3P(GEKTHBHOTO METO/a OLIEHKH YCTOWYMBOCTH XJIOMYAaTHUKA K
BUJITY.

3. [Tomy4eHsI MONMUKIOHAIBHBIE aHTUTENA K TOMOTEHHON XUTHUH CIICEIU(PUIHON




nepokcuaasze xjaomuatHuka pl~3,9. Yeranosnena cneiupuuHOCTh U
YYBCTBUTEIBHOCTh MOJIMKIOHAJIBHBIX aHTUTE, @ TAKXKE MOJYyUYEH KOHbIOTaT
aHTHUTE C MENO0YHOH Pocdarazoif. ONTUMUZUPOBAHBI YCIOBHSI MPOBEICHUS
UMMYHO(EPMEHTHOTO aHaJln3a, KOTOPbII CIY>KUT AJIsl yCOBEPILIEHCTBOBAHUS
METO/IOB YCKOPEHHOI'0 0TOOpa YCTOMUYUBBIX (DOPM XJIOMUATHHUKA.

4. BnepBple B CEICKIMOHHOM IIPAKTUKE XJIOMYAaTHUKA IPU IOMOIIHA
pa3pabOTaHHOW TECT-CUCTEMbl MPOBEAEHBl TECTHUPOBAHUS HA YCTOMYHMBOCTH K
BTy Oosiee 200 0Opas3IoB 3MUTHBIX COPTOB, BUAOB, Pa3HOBHIHOCTEH W JIMHUN
xJlonmyaTHuka. IloiydeHHbIE NaHHbBIE MOKA3aIM WACHTUYHOCTh C PE3yJbTaTaMu
IOJIEBBIX OMBITOB, YTO, B CBOIO OYEPEllb, O3BOJISIET IKOHOMUTH BPEMSI U CPE/ICTBA
JUTSl IPOBEJIEHUS MOJIEBBIX UCTIBITAHUIA.

5. JlokazaHo VHAYLUHPYIOLIEE JelicTBUE [penaparoB JAT-1
(cynmpamoJIEKyJIIpPHOTO KOMIUIEKCA TITMLUUPPU3UHOBOM M CaJMUMIIOBOM KHCIIOT) U
JAT'-2 (MOHOAaMMOHMEBOM COJNM DIIMLIMPPU3UHOBOM KHCIOTHI) HAa aKTUBHOCTH
dbepMeHTOB  (UTOMMMYHHUTETAa  XJIOMMYaTHUKA.  YCTaHOBJIIeHa  3(PGEKTUBHO
neiicTByIomas KOHIEHTpamus mpenaparoB 107 M, cTHMynupyiomas CHCTEMHYIO
YCTOMYMBOCTDh  XJIOMYAaTHUKAa K  (QUTOmaroreHaM, KOTopash  PacKpbIBaeT
NEPCIEKTUBBl  HCIOJIb30BAHUSA  COCAMHEHHM  HEOMOUUAHOW  MPUPOABI B
3(p(GEKTUBHBIX HHU3KUX KOHIEHTpALUSAX, MMEIOIIME BaXHOE 3HAUYEHUE B
CEJIbCKOXO3SIMCTBEHHOU MPAKTUKE.

49

6. Huzkue koHnentpamuu npenapatoB JJAI'-1 u JIAI'-2 oka3bIBalOT BIUSHUE
Ha Oananc c¢uroropmonoB - MYK, ABK u CK B mpopocTkax XJOom4aTHHUKA.
BeisiBIeHO, 4TO mpenaparbl  BIAMAKOT Ha Bo3pactanue coxaepxkaHus CK,
CIIOCOOCTBYIOIIIEH MpenaganTaiuy XJIOMYaTHUKA K OMOTHYECKHM CTpeccam |
CHIDKCHHMIO CHJIBI WX TMOBpPEXIaromero neuctBusd. [lomydeHHble pe3ynbTarbl B
OyIyllleM TOoCIyXar Jisi CO3JaHusi M COBEPIICHCTBOBAHUS IpenapaTroB HOBOTO
MOKOJICHHM S, 001aJa0IINX UMMYHOMOYTUPYIOIIIUMU CBOMCTBAMH.

7. Jokazano, yto CK ycuiuBana akTHUBHOCTh AHMOHHOW TEPOKCHUIA3HI,
CBUJICTEIILCTBYIOIEH O BOBJICYCHWH (EepMEHTAa B 3alIUTHBICE PEAKIUU;
CTUMYJUPOBAJIa AaKTUBHOCTh (PEHWIAJIAHUH aMMUAaK-THa3bl, CHHTE3UPYIOIIEH
HoBbIe MoJiekysibl CK. JIocTOBEpHO yCTaHOBJIEHO, YTO 3a MOBBIIIEHUE aKTUBHOCTHU
UMMYHHBIX (pepMeHTOB B xjonuarHuke oTBeTcTBeHHa CK, Bxopsmias B cocTaB
npenapara JIAT-1.

8. IlpennoceBHast 00paboTka ceMsiH xyomyarHuka mnpemnaparamu JIAI-1 u
JAT-2 oka3biBana nposoHrupymoiiee BiusHue (1o 30 nHeil) Ha aKTUBHOCTH
dbepMeHTOB  (UTOMMMYHUTETa  —  TEPOKCHUIA3bl,  MOJUGEHOIOKCUIA3HI,
(deHmnanaHuH aMMHaK-TMa3bl B TIOJIEBBIX YCIOBHUSX, KOTOpOE OOYyCIOBIHUBAET
3alIUTHO-UAYLIMUPYIOIIEE CBOMCTBO INMUUPPU3UHATOB. llolydeHHbIE JaHHBIE
MOCITYaT OCHOBOM 1Jisi pa3BUTHS HOBOW KOHIEMIMU MPUMEHEHHUS IpernaparoB
MPUPOTHOTO MTPOUCXOXKICHUS KaK HHIYKTOPOB HECTIEITU(DPUUECKON YCTOMUYHNBOCTH.

9. Ilpenobpaborka xnonmvyarHuka npenapatamu JJAI'-1 u JIAT'-2 oxa3biBaet
POCTOCTUMYJHPYIOIIEE JCHCTBUE, TMOJOKUTEIbHO BIHMSET HAa XO3SHCTBEHHO
LEHHbIC TMPU3HAKH XJIOMYATHHUKA; Mpenaparbl CHUKAIOT MOPAXKAEMOCTh BUITOM



HEYCTOWYMBOTO M CPEIHEYCTOMUMBOIO COPTOB XJIOMUYaTHHKA, U B OyaylleM HX
npUMeHEeHue OyIeT CoCcOOCTBOBATh PACHIMPEHUI0 KOMIUIEKCHBIX MEp IO 3allUTe
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYP OT  HEOJarompusATHBIX  BO3AECUCTBUI
OKPYXKaroUIEH CPEIbL.
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INTRODUCTION (abstract of doctoral dissertation)

Topicality and relevance of the theme of the dissertation. One of the major
problems in the cultivation of cotton today among the cotton cultivating countries
in the world is susceptibility of cotton with phytopathogens, which cause
considerable damage to agriculture. Development of effective technologies for
acceleration of the breeding process through the use of a marker associated
biochemical, molecular and genetic techniques which enable to cultivate new
varieties with a sign of resistance to pathogens, as well as improving the overall
non-specific resistance of cotton to adverse biotic and abiotic factors by inducing
natural defense mechanisms are ones of environmentally friendly methods for
cotton protection.

After the independence, increase in the cotton profitability and application of
the modern scientific achievements — molecular biology, biotechnology and
bioorganic chemistry in cotton farming led the certain results. It is important to
note the identification of the role of various biochemical systems in regulation of
protective reactions, advancing the ecologically sound methods (marker associated
test systems and others) and the means (application of agro drugs based on natural



biologically active compounds) which stabilize the cotton productivity.

To date, the biochemical principles of plant immunity, improvement in cotton
resistance to the phytopathogens through biologically active compounds are the
crucial tasks of the modern biology in the world. Evaluation of cotton enzyme
system involved in the protective reaction upon infection of plants by fungal
pathogens, detection of molecular structures, development of enzyme
immunoassay method, determination of induced resistance mechanisms, activation
of the plant genetic protective potential, development of methods to increase the
resistance of plants using the glycyrrhizin acid drugs are the crucial tasks.

This dissertation research to some extent serves to carry out the tasks
provided in Law of the Republic of Uzbekistan «On protection of agricultural
plants against pests, diseases and weeds» (2000), Resolution of the Cabinet of
Ministers of the Republic of Uzbekistan No148 dated 29.03.2004 «On measures of
improving the structure and increasing the efficiency of plant protection service,
«Roadmap for realized activities programs on modernization and development of
agriculture for 2016-2020» dated 07.02.2016 approved by the Cabinet of
Ministers, as well as in other legal documents adopted in this area.

Relevance of the research to the priority areas of science and technology
development of the republic. This work was performed in accordance with the
priority areas of science and technology of the Republic of Uzbekistan V.
«Agriculture, biotechnology, ecology and environmental protectiony.

Review of international researches on the topic of the dissertation The

scientific research works'directed to the study of molecular mechanisms of

'The literature review for international scientific research conducted based on http://search.ebscohost.com/, www.proquest.com/,
www.intechopen.com, C. Y. He, T. Hsiang and D. J. Wolyn. Induction of systemic disease resistance and pathogen defence
responses in Asparagus officinalis inoculated with nonpathogenic strains of Fusarium oxysporum // Plant Pathology — 2002. —
V.51. — C.225-230. and other sources.
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induced resistance are carried out at the leading scientific centers and higher
education institutions of the world, including Institute of Cotton Research (China),
The University of Burdwan (India), Agricultural Research Centre in Giza (Egypt),
Tottori University (Japan), Auburn University (USA), Biochemistry and Genetics
Institute of the Scientific Center in Ufa (Russia), Cell Biology and Gene
Engineering Institute (Ukraine).

As a result of the researches carried out in the world on the physiological
biochemical mechanisms of induced crop resistance to phytopathogen, the number
of scientific results were received, including: the set of figures were found on
molecular foundation and regulatory network, which proceeds on Gossypium
thurberi - V. dahliae reactions, and which provide a basis for cotton resistance to
diseases with participation of peroxidase in biosynthesis and lignin forming in
cotton hypocotyl (Institute of Cotton Research, China); the intensity of resistance
sings in hybrids and consistency of conservation in succeeding generation were
developed (Agricultural Research Centre in Giza, Egypt); biochemical alterations
were scientifically proven, affected by F. oxysporum in inoculated plants, where



the peroxidase, polyphenoloxidase and phenylalanine ammonia- lyase activity is
increased in resistant species (The University of Burdwan, India); the chitin
nanofibers were discovered, which have good permeability and water solubility,
and also stimulate the formation of reactive oxygen species and expression of
chitin induced genes in seedlings of Arabidopsis thaliana (Tottori University,
Japan); existence of the plant complex cascade system of protective mechanisms
was demonstrated, and which can be regulated with the chemical compounds,
which stimulate the plant immune system and prepare it for protective response to
biotic and abiotic stresses (Auburn University, USA); various biochemical
methods for inducing the disease resistance and crop adaptation based on non
biocide natural compounds (Biochemistry and Genetics Institute of the Scientific
Center in Ufa, Russia); new drugs were developed based on resistance induction
using certain class compounds of biogenous origin (Cell Biology and Gene
Engineering Institute Ukraine).

There are number of prioritized research works in world on study of
biochemical mechanisms for induced resistance and feasible methods of its
regulation, including: creation of the new cotton lines and species with the valuable
economic characteristics of resistance to adverse environmental factor; discovery
of the disease resistant genotype based on selective and non-traditional
biochemical marker associated methods; development of methods to enhance the
plant resistance using biologically active agents and microelements; enhancing the
cotton immune potential; development of scientifically proven recommendations
for cultivation of above mentioned species in various soil-climatic regions of
increased infection background and moisture deficit.

The degree of study of the problem. Foreign scientists S.Carpin, M. Crevecoeur,
M. de Meyer, P. Simon, H. Greppin, C. Penel, E. Delannoy, C.M. Alba, L.M.
Lagrimini, Y.F. Cai, J.H. Christensen, G.Bauw, K.G. Welinder, M.van Montagu, W.
Boerjan have identified the peroxidase properties in plant protective mechanisms
against phytopathogenes, where the ferment activity directly
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correlated with the induced resistance level and can be used as the plant resistance
marker. According to the research of the chitin oligomer (component of fungus cell
structure) activates the transcription of gene sets, where the most responsive ones
are stress protein-encoding genes — chitosan, which participates in pathogen cell
wall degradation, peroxidase, polyphenol oxidase, phenylalanine ammonia lyase —
directly involved in forming of lignin, phytoalexin, flavonoids and in synthesis of
salicylic acid. There are ongoing studies of compounds, which induce the initial
signaling pathways on impact of elicitors to the plant without pathogen infecting.
Such plants reacts faster and more efficient on further pathogen infecting.

In CIS countries, there are ongoing research works regarding the
determination of functioning mechanisms of protective proteins on contact with
pathogens and regarding the interpretation of plant response processes to
incubation of signaling molecule, which contributes to effective regulation of
phytoimmunity, concept of induced resistance. These results are observed in



scientific publication of [.V. Maksimov, E.A. Cherepanova, R.M. Khayrullin, V.A.
Andreeva, L.G. Yarullina, S.L. Tyutereva, L.I. Ilyinskaya, [.A. Tarchevsky, L.F.
Gorovog. These scientists are extensively studying the physiological role of
biogeneous elicitors (chitin, glucan and their oligomers), phytohormones and
salicylic acid.

In Uzbekistan, there are scientifically proven researches of molecular markers
based on polymorphism of DNA fragments (I.Y Abdurakhmanov), application of
protein spectrum and isoenzymes of oxidoreductase as the diagnostic indicator of
plant immunity (R.K. Shadmanov, Sh. Yunuskhanov), drug development as the
cotton, cereal and potato immunoamplifier (S.Sh. Rashidov, M.Kh. Avazkhodjaev)
are carried out at research institution of our country.

Development of the express evaluation methods of plant matter to
phytopathogens, creation of immunoamplifiers for up-keeping the continuous
cotton nonresponsiveness have practical and scientific importance and topicality,
however, the findings regarding the action mechanisms and the proper efficiency
evaluation methods of new agents for cotton protection are practically non-existent
at the moment.

Connection of the theme of dissertation with the scientific-research works of
higher educational institution, where the dissertation is conducted in. The
dissertation research work has been carried out within the framework of academic
research work of the Institute of Bioorganic chemistry FA-A10-T152 «Monitoring
system for selection of wilt resistant cotton species based on application of
monotypic antibody» (2009-2011 years), IK-2011-3-1«Introduction of innovative
technology for identification of cotton resistance against verticillium wilt in
selection and seed breeding intended for enhancement of breeding new species»
(2011-2012 years), A-9-T-002 «Creation and development of cotton resistance
inducers against phytopathogen based on new compounds of natural origin»
(2012-2014 years), A8-FK1-12504 «Application of genom-proteomic technology
in assessment of resistance against the major sucking pests (thrips, aphis, spider
mite) and fungal diseases (verticillium wilt and gummosis), creation, certification
of the best linear material which combines the biological resistance
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with high performance welding characteristics such as early ripeness, yield
capacity of raw cotton, fiber count and quality of G.hirsutum L cotton species»
(2012-2014  years), FA-A9-T-048 «Development of biotechnology for
enhancement of cotton resistance against Verticillium dahliae phytopathogen and
Fusarium oxysporum based on the study of mechanisms of natural resistance
inducer» (2015-2017 years).

The aims of the research are to detect biochemical mechanisms of cotton
protective responses, to develop the test systems for evaluation of the resistance of
breeding material to phytopathogen and to increase the resistance of the cotton to
biotic factor of the environment through Glycyrrhizic acid based drugs.

The tasks of the research:

to determine the participation of phyto immunity ferments — peroxidase, its



chitin-specific isoforms, polyphenol oxidase and phenylalanine ammonia-lyase in
the mechanisms of cotton’s defense reaction to phytopathogen and identification of
resistance indicating molecular structure;

to develop the test-systems for evaluation of cotton’s resistance to fungal
diseases based on enzyme linked immunoassay;

to study the efficacy of glycyrrhizic acid based drug — its zinc, magnesium,
mono-ammonium salts and supramolecular complexes of glycyrrhizic and salicylic
acids on formation of phyto immunity as one of the methods to enhance cotton
resistance;

to identify among the recognized glycyrrhizic acid based drugs the complexes
which offers the long lasting effect on ferment strength of cotton phyto immunity;
to identify the function of the salicylic acid and its correlation with antioxidative
enzymes in induced cotton resistance to phytopathogen; to develop and apply in
agricultural practice the phyto immunostimulation technologies of the cotton
towards improvement of agronomic characters, based on glycyrrhizic acid drugs
and setting the optimal consumption rates; to carry out testing of DAG-1
(supramolecular complex of glycyrrhizic and salicylic acids) and DAG-2 (mono
ammonium salt of glycyrrhizic acid) at the Institute of Sanitation, Hygiene and
Occupational Diseases in order to receive toxicological-hygienic assessment;

to carry out the testing and registration of the DAG-1 and DAG-2 drugs at the
State Chemical Committee of the Republic of Uzbekistan in order to add them into
the list of pesticides and agrichemicals allowed for application in agriculture in the
Republic of Uzbekistan.

The objects of research are the species of different resistance (resistant
Namangan-77, semi resistant C-6524, susceptible C-4727), species, varieties and
lines of cotton provided by the Uzbek Scientific Research Institute of Cotton
Breeding and Seed Production, agro technologies of cotton production, and the
drugs - zinc, magnesium, monoammonium salts of glycyrrhizic acid and complex
of glycyrrhizic and salicylic acids, obtained at the Institute of Biochemistry.

The subject of the research is the biochemical features of resistance and
susceptibility on phytopathogen, development of fast method for evaluation of
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resistance to wilt and stimulation of cotton phyto immunity using the glycyrrhizic
acid based drugs.

The methods of the research work. The classic methods of biochemistry,
microbiology, immunology, histochemistry and statistics were used in this
dissertation.

Scientific novelty of the research is as follows:

it 1s proven that mechanisms of primary protective reaction of the resistant
and susceptible cotton when exposed to the V. dahliae, F.oxysporum with
participation of the anionic peroxidase, polyphenol oxidase, phenylalanine
ammonia-lyase which creates local zone of oxidative stress and production of
active forms of oxygen at the entry spots of the phytopathogen. It is proven that the



major role of the salicylic acid is acting as signaling molecule for the formation of
systematic induces cotton resistance;

for the first time the test system for evaluation of cotton resistance to the
fungal diseases was created, which enabled to forecast the cotton resistance level
based on enzyme linked immunoassay;

the radically new concept is developed for application of natural drugs on
cultivation of cotton, as inducers of unspecific resistance, based on DAG-1 and
DAG-2 drugs in enhancement of resistance to biotic and abiotic environmental
factors;

the major role of salicylic acid is identified in DAG-1, which regulates the
cotton resistance to phytopathogen;

the prolonged and growth stimulating effect of the drugs is identified in pre
seeding treatment of cotton seeds in concentration of 10”7 M, comparable with the
natural phytohormones, which enables to decrease the application ratio of chemical
fertilizers and increase in cotton productivity.

Practical results of the research are as follows:

the accelerated evaluation method of cotton resistance to the phytopathogen,
enabling the all year resistance analysis of the cotton samples to pathogen together
with breeders, which also enables reduce in breeding cycle of new species from 10
to 6-7 years;

the tests of elite cotton species, types and varieties presented by the Uzbek
Scientific Research Institute of Cotton Breeding and Seed Production, agro
technologies of cotton production under the MAWR RUz on resistance to wilt with
the purpose to identify the most perspective forms for breeding of the new cotton
species;

identification of the stimulation effect to the cotton by the four glycyrrhizic
acid based drugs, whereof the DAG-1 and DAG-2 can highly induce the cotton
resistance to phytopathogen;

the toxicological-hygienic assessment of the glycyrrhizic acid based drugs
revealed that the drugs are refer to the IV class toxic agent, do not have cumulative
property, and environmentally friendly;

the action mechanism of glycyrrhizic acid based DAG-1 and DAG-2 drugs is
determined in the function of cotton disease-resistance inducers of the of prolonged
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effect (up to 30 days) on activity of phyto immunity enzymes and the technology
for cotton seed pretreatment is developed with the rates of drug application. The
reliability of the results is confirmed by the fact that the application of modern
biochemical and immunologic study methods and by the correspondence of the
theoretical data to the obtained test findings. The statistical processing of
experimental data was carried out using Student method calculating the borderline
values of confidence interval of average values. The confirmation of the scientific
results and practical application are the expert appraisals and the publication of the
study results in peer-reviewed foreign scientific releases and receipt of three



patents for the main dissertation chapters.

Theoretical and practical significance of the research results. The
scientific and practical significance of the research results is that detected features
and differences of rearrangement in enzyme system of the resistant and susceptible
cotton affected by the phytopathogen act as the basis for the development of cotton
resistance evaluation method and creation of effective means and technologies for
diseases resistance management mechanisms at the molecular level.

The practical significance of the work is that developed and implemented test
system in breeding for determination of cotton resistance to wilt reduces the cycle
for selection of resistant cotton species, types and lines provided by the Uzbek
Scientific Research Institute of Cotton Breeding and Seed Production agro
technologies of cotton production under the MAWR RUz, as well as application of
DAG-1 and DAG-2 drugs as the inducers of phytoimmunity reduces the ratio of
plant treatment with chemical drugs and represents itself as the promising direction
for integrated cotton protection system.

Implementation of the research results. The following results obtained
during the dissertational research are put into practice:

based on acquired data on study of physical-chemical, biological properties of
immune enzymes and study of the mechanism of glycyrizinates, which induce the
cotton resistance to phytopathogen:

the patent for invention was acquired from the Agency on Intellectual
Property of the Republic of Uzbekistan (31.12.2012., NeIAP 04619) for isolation
method of homogenous chitin-specific cotton peroxidase. As the result the test
system was created for evaluation of cotton resistance using the enzyme linked
immunoassay method;

the patent for invention was acquired from the Agency on Intellectual
Property of the Republic of Uzbekistan (27.02.2015., NeIAP 05005) for evaluation
test —system of cotton resistance to wilt. As the result the test system was
approbated and implemented in the breeding practice for the evaluation of wilt
resistance of the elite cotton species, types and lines;

the patent for invention was acquired from the Agency on Intellectual
Property of the Republic of Uzbekistan (30.10.2015., NeIAP 05090) for the
technology on application of the supramolecular complexes of glycyrrhizic and
salicylic acid, monoammonium salts of glycyrrhizic acid as the cotton resistance
inducers from the local materials. As the result the influence mechanism of low
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concentration drag (107 M) DAG-1 and DAG-2, which effectively increase the
cotton resistance to resistance and prolongs the activity of main phyto immunity
enzymes;

the toxicological-hygienic conclusion of the environmental safety the for the
DAG-1 and DAG-2 drugs was received from the Institute of Sanitation, Hygiene
and Occupational Diseases under the Ministry of Health of the Republic of
Uzbekistan. As the result, the drugs underwent the registration tests by the State
Chemistry Committee of the Republic of Uzbekistan;



DAG-1 and DAG-2 drugs received «Certificate» of the State Committee on
Chemicalization Agents and Plant Protection of the Republic of Uzbekistan
(23.01.2015., NelA 946 m 09.02.2016., NelA 1156) and went into the «List of
pesticides and agrichemicals, allowed for application in the Republic of
Uzbekistan». As the result, the glycyrrhizic acid based DAG-1 and DAG-2 drugs
were applied as the dressers for the cottonseed pretreatment.

Approbation of the research results. The research results on the theme of
the dissertation are presented in the form of reports and have been tested by 12
republican and international research-to-practice conferences: «Actual problems of
bioorganic chemistry development» (Tashkent, 2010); «Biological plant
protection, problems and contemporary achievementsy» (Tbilisi, 2012); «Vavilov
readings» (Saratov, 2012, 2014, 2015); «Prospects for the use of natural
compounds in agriculture» (Gulistan, 2013); «Modern development and problems
of organic chemistry in Uzbekistan» (Tashkent, 2013); «21st century — age of
intellectual generation » (Tashkent, 2016); «Achievements, Problems and
Prospects of Agro phytohormones biology crops» (Tashkent, 2015);
«Microorganisms and Biosphere, MICROBIOS-2015» (Tashkent, 2015);
«Prospects for the use of natural compounds in agriculture» (Tashkent, 2016);
«Modern Problems of Genetics, Genomics and Biotechnology» (Tashkent, 2016).

Publication of the research results. There were 31 scientific works
published on the subject of this dissertation. Where 11 of them are the scientific
articles and specifically nine articles were published in republican and two
international journals, which had been recommended by the Higher Attestation
Committee of the Republic of Uzbekistan for publication of the main scientific
results in doctoral dissertation.

The structure and volume of the dissertation. The dissertation consists of
the introduction, five chapters, conclusion, list of references and appendices,
conclusion and a list of references and appendices. The size of the dissertation is
200 pages.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction the topicality and relevance of the dissertation theme
were justified, the aims and objectives, the objects and subject of the dissertation
were formulated, its conformity to the priority directions of science and technology
development of the republic was shown, the scientific novelty and the practical
results of the study were set out, the reliability of the obtained results was proved
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and their theoretical and practical significance were disclosed, a summary of the
application of the research results and the structure of the dissertation were given.

The first chapter of the dissertation entitled «Present concept of molecular
relation mechanism between plants and phytopathogens and regulation of
plant resistance» reveals the detailed review of scientific research, related to the
molecular genetic aspects of plant immunity to phytopathogens. The analysis is



given regarding the functional properties of the main stressed enzymes of the
peroxidase, polyphenol oxidase, phenylalanine ammonia lyase, salicylic acid over
plant lifecycle; its participation in  interactions of the host-plant and
phytopathogen, as the signaling system component on pathogeny; the data is given
regarding the new direction in creation of environmental friendly plant protection
agents against phytopathogens — natural plant resistance inducers.

The second chapter of the dissertation entitled «Biochemistry, biotechnology
materials, conditions and methods used in dissertation» contains the material
used in this work, in particular the biochemical methods (gel filtration, capillary
electrophoresis, HPLC, spectrophotometric analysis, methods for detection and
determination single-strand binding protein), cell biology methods (methods for
callus culture obtaining, coloring the plant tissues and microscopically
investigation) and immunology (obtaining and purification of antibodies, enzyme
linked immunoassay).

The third chapter of the dissertation entitled «Participation of the
phytoimmunity enzymes in response reactions of the cotton to phytopathogeny
describes the comparative analysis results of changes in activity of the main
phytoimmunity enzymes — peroxidase, polyphenol oxidase, phenylalanine
ammonia lyase, in development of cotton protection reaction on exposure to V.
dahliae fungus, enzyme activity correlation with the formation intensity of the
protection reactions on phytopathogen, as well as the studies on extraction of
homogenous anionic chitin-specific cotton peroxidase.

Plant resistance is the genetically determined characteristics, which is
inherited and fully activated in extremal situations. To reveal the features and
distinctions of rearrangement in enzymatic systems of resistant and susceptible
cotton, as well as primal interaction mechanisms of V. dahliae fungus with cotton
cell tissue on phytopathogen the activity of protective enzymes - peroxidase,
polyphenol oxidase, and phenylalanine ammonia lyase were studied over the
growing process of resistant Namangan-77 and susceptible C-4727 cotton species.
Research of the infective process development demonstrated the distinctions in
activation of immune enzymes of the resistant and susceptible cotton species, with
is related to the response speed, which specifies the cotton resistance to the acting
biologic factors.

The correlation dependence is determined between the peroxidase activity
infected by the V.dahliae fungus and the necrosis formation rate, generation of
superoxide anion in cotton species, distinguished by the resistance level to the
wilt.
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One of the early reaction of the plant organism on interaction of the host plant with
the pathogen is the local generation of reactive oxygen species (ROS) with
participation of peroxidase, binded with cell walls. The evidence thereof is the
results, obtained from the histochemical investigations of revealing ROS in the
cotton tissues using method intravital staining by nitro blue tetrazolium (Figure 1).



Figure 1. Formation of
A superoxide anion in root tissues of
cotton seedlings of Namangan-77 (A)
and C-4727 (B) cotton species,
infected by V. dahliae. Intravital
AB x40.

staining by nitro blue tetrazolium,

There was greater accumulation of the superoxide anion in Namangan-77
variety (Figure 1, A) than in the susceptible C-4727 which accumulated
superoxide anion in particular spots of cytoplasm (Figure 1, B). The ROS
formation reaction of susceptible variety C-4727 was late, as the pathogen fungus
reduced the intensity of resisting barrier formation through inhibiting the activity
of enzymes of peroxidase, phenylalanine ammonia lyase. The
peroxidase and polyphenol oxidase enzymes participating in pathogen localization
processes were activated on time right in first 24 hours after the infection.

It is supposed that the fungus chitooligosaccharides releasing under the
influence of cotton hydrolytic enzymes connect the circuits of protective reaction
sequence with participation of peroxidase, polyphenol oxidase, and phenylalanine
ammonia lyase ammonia lyase. Resistance reactions where one of the peroxidase
isoforms catalyzes the ROS production are activated through pathogen associated
molecular path of virulent pathogen recognition followed by oxidative outbreak,
which leads to resistance gene expression.

It is known that ion-coupled plant peroxidase is directly involved in ROS
formation, acting as the regulator and signalizator on interaction between the host
and pathogen. To understand the primal intermolecular interaction processes of the
cotton with the pathogen, the influence of fungus cell wall components on the
activity of the ion-coupled cotton peroxidase was studied using chromatography
method on V.dahliae fungus conidium.

It was found that the most active were the extracellular peroxidase fractions
of hypocotyl and cotyledonous leafs of sustainable cotton varieties, binding with
V.dahliae conidia, in comparison with thereof in susceptible varieties. Peroxidase
fraction isospectrum eluted with conidia of the fungus showed that the resistant
variety Namangan-77 has two anionic isoform pl ~ 3,5 - 3,9; the susceptible
C-4727 variety has one anionic isoform pl ~ 3,5 (see. Figure 2).
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Figure 2. Peroxidase fraction isospectrum from the hypocotyl and cotyledons leafs of
cotton seedlings bound with V.dahliae conidial suspense. The activity of peroxidase is
stained by guaiacol: a — extracellular peroxidase of the Namangan -77 variety hypocotyles; 6 -
extracellular peroxidase of the C-4727 variety hypocotyles; ¢ — extracellular peroxidase of the
Namangan -77 cotyledonous leafs; e — extracellular peroxidase of the C-4727 cotyledonous leafs;
M — mixture of protein markers, colored by Coomassie CBB G-250; 1, 3, 5, 7 - extracellular
peroxidase fractions before application to V.dahliae fungus conidia; 2, 4, 6, 8§ — extracellular
peroxidase fractions bound with V.dahliae conidias.

Thus, on the basis of the obtained results and literature data it should be
argued that extracellular anionic peroxidase, holds one of the key positions in the
pathogen-host system, and they should be regarded as specific to
chitooligosaccharides, i.e. chitin-specific. According to our data, the chitin-specific
anionic peroxidase cotton serving as a protective function «recognizes» the
microorganisms containing chitin or oligomers. Such plant defense mechanism
becomes a specific trend. Consequently, the spread of pathological process depends
on activation speed of extracellular anionic peroxidase in infected cells and the
sorption intensity of this enzyme on chitin-comprising mycelium of the pathogen.

The study of the specificity of responses involving anionic peroxidase and
polyphenol oxidase, phenylalanine ammonia-lyase enabled to determine the
mobilization possibilities of cotton varieties, which differ in resistance. Taking into
the consideration the fact that activity of anionic isoperoxidases of resistant cotton
varieties in pathogenesis being increased and the quantitative content being
increases several times, then these isoperoxidases may well serve as markers of
cotton resistance to pathogens.

In this connection, the important matter was the isolation and purification of
anionic peroxidase of wilt-resistant cotton varieties (Namangan-77) towards using
thereof in creation of test systems to determine the wilt-resistance of cotton. Use of
anionic peroxidase as a marker with application of the immunochemical method is
more accurate and reproducible method in comparison with the existing methods
for cotton breeding.

For the first time we developed and mastered the extraction method of chitin
specific anionic peroxidase cotyledons of 7-day old cotton seedlings. Its activity
was maintained at the all stages of purification during the separation process.



62

Extraction of highly purified chitin-specific peroxidase drug enabled us to
study the physical and chemical properties of the enzyme. The molecular mass of
extracted peroxidase isoforms was defined using the electrophoresis method. It was
93,5 u 85,0 kDa, which corresponds the isopoints of pl 3,5 and 3,9. Numerical
value of K,, for chitin-specific cotton seedling isoperoxidase, calculated from the
linear dependence related to guaiacol substrate equaled to 2,9 + 0,6-10* M.

Purified chitin-specific peroxidase of resistant and susceptible cotton species
has fungal activity on virulent V.dahliae AH-3strain lawn. Educed by our team the
fungistatic property of extracellular cotton peroxidases suggest that they, among
other isoforms, prevent the spread of phytopathogen in healthy tissue and
negatively affect the development of the fungus.

To obtain specific antibodies for the application in an enzyme linked
immunoassay method (ELISA) the specific chitin-peroxidase were obtained in
homogeneous form by preparative separation of the polyacrylamide gel
electrophoresis plates under denaturing conditions. The homogeneity of isolated
isoforms was validated by the isoelectric focusing and capillary electrophoresis
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Figure 3. Analysis of chitin-specific isoforms of cotton peroxidase using the isoelectric
focusing (A) and capillary electrophoresis (B): A) 1 — mixture of markers; 2 — initial fraction;
3 —isoform of pl 3,9; 4 - isoform of pI 3,5 (Coomassie stain CBB 250); 5 - initial fraction; 6 -
isoform of pI 3,9; 7 - isoform of pI 3,5 (guaiacol stain). B) 1 — chitin-specific peroxidase fraction
prior to separation of isoforms; 2 — isoform of pl 3,9; 3 — isoform of pI 3,5.

As shown in Figure 3 (A), obtained anionic peroxidase were identified by
substrate guaiacol staining.

Thus, this method enabled to isolate individual chitin-specific highly purified
peroxidase isoforms and use it to produce the polyclonal antibodies. Antibodies
prepared to pl 3,9 peroxidase isoform.

The fourth chapter of the dissertation entitled «Development of test systems
for determination of cotton resistance to wilt» lists the results of immunological
studies on the production of polyclonal antibodies to anionic chitin-specific cotton



peroxidase, the study of antibody sensitivity, the influence of physical and
chemical factors on the sensitivity and specificity of enzyme immunoassay,
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application in breeding practice of the testing the stability of various hybrid cotton
lines and species to wilt based on developed test system.

The polyclonal antibodies (PcAB) to the homogenious anionic cotton
peroxidase were extracted.

The antibody titer in the obtained serum equaled to 1x10°, which was
determined by direct ELISA. Isolation and purification of antibodies was carried
out in several stages. PcCAB from the rabbit serum was extracted by double
precipitation with saturated ammonium sulfate. Ehereupon, the desalting was
conducted and the fraction of immunoglobulins (IgG) was extracted on anion
exchange membrane Sartobind D15 (Germany) in gradient to 0,3 M NaCl in a Na
phosphate buffer (see. Figure 4).

A

gradient to 0.3M NaCl in a
Na phosphate butfer Figure 4. Extraction of immunoglobulin from the rabbit serum on anion
exchange membrane Sartobind D15: A — elution profile from the membrane; B —
electrophoregram of
the obtained antiserum in 10% SDS - PAAG. 1 — purified immunoglobulin; 2 — remaining
immunoglobulin admixed with other serum proteins; 3 — markers.

As the result the highly purified IgG to anionic isoforms of cotton peroxidase
were obtained. The sensitivity of the purified IgG allows to determine the 3-4 ng of
antigen in 0.1 ml of plant extract. Non-specific binding was not exceeded 0,05-
0,10 OE,y;. Based on these results it should be concluded that PcAB to anionic
cotton peroxidase are suitable for application in the development of ELISA
assessment of cotton resistance to pathogens.

We chosed the polyclonal indirect ELISA embodiment, becouse of its
economical advantage which does not require special conditions for production of
antibodies compared with the monoclonal antibodies. According to some authors,
application of polyclonal antibodies as the substrate or as a conjugate with enzyme
can improve detection sensitivity and to eliminate «narrow» specificity which is
common for monoclonal antibodies.



The PcAB, obtained after the fractionation process of antiserum with
ammonia sulphate, were used for production of the conjugate with alkaline
phosphatase. Operational dilution of PcAB conjugate the alkaline phosphatase
equaled to 1:2000.
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The studies identified the optimal parameters for indirect enzyme
immunoassay: working dilution of sorbent antibodies was 5 ng/ml, incubation time
of «substrate» - the first layer of antibodies was 18 hours at + 40° C; buffers
compositions — 0,02 M of carbonate-bicarbonate bufter, pH 9,6 for dilution of
sorbent antibodies; for blocking and washing step - 1% BSA, 0,15 M NaCl 0,05%
Tween-20 in phosphate buffered saline pH 7,2, enhancing assay sensitivity
(reduction of «backgroundy); for conjugate dilution - 0.05 M TRIS buffer solution

(pH 8,0) containing 5% of BSA, 0,05% Tween-20, 0,01 M MgCI, In such manner,

the test system for evaluation of cotton resistance to wilt was firstly developed
based on the quantitative determination of chitin-specific isoperoxidase. The test
system allows selecting the resistant plants in a short period of time (10-12 days),
which enables the quick study of a large number of plant material by selecting the
most promising form of cotton

For the first time in cotton breeding practice the resistance of various cotton
hybrid lines, species to wilt were conducted based on developed test systems. The
results of field experiments on determination of the cotton resistance to wilt
confirmed the accuracy of the laboratory data. Application in breeding process the
biochemical assessment technology based on resistance markers significantly
reduces the breeding time, and enables the early breeding stages to select
genotypes according to the resistance, reducing the chance of subjective
evaluation, improving the system performance. Based on the testing method of the
Research Institute of breeding, seed production and agricultural technologies of
cotton cultivation, more than 200 samples of cotton varieties and lines were
analyzed.

The fifth chapter of the dissertation «Influence of glycyrrhizinate as the
inducer of cotton resistance to phytopathogen Verticillium dahliae and
Fusarium oxysporum» presents the study of glycyrrhizic acid-based drug effect
mechanism of zinc, magnesium, monoammonium salt and its supramolecular
complexes with salicylic acid to phytoimmunity enzymes towards regulation of
cotton resistance pathogens, effect of low concentrated glycyrrhizic acid-based
drug on the concentration of ABA, IAA and SA in cotton seedlings, effect of
salicylic acid on cytophysiologic reactions in tissues of cotton seedlings and tylosis
on V.dahliae infection, effect of pre-sowing seed treatment with glycyrrhizic
acid-based drug (DAG-1, DAG-2) towards regulation of cotton resistance
pathogens.

Impact of resistance inductors on plant metabolism is one of the least studied
matters in biology. However, the use of such compounds has both theoretical and



practical importance, since finding the principles of this impact enables to control
plant disease resistance mechanisms at the molecular level. The indicators, which
reflect the physiological status of the plant, are the enzymes of antioxidant systems
(peroxidase) and phenolic metabolism (polyphenoloxidase, phenylalanyl
ammonia-lyase). Changes in the level of their proportion before and after
treatment with biologically active natural compounds enables to evaluate how
cotton was subjected to stress during
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processing, and whether is is able to maintain resistance on interaction with
pathogens.

The magnesium, zinc, monoammonium salt of glycyrrhizic acid and its
supramolecular complex with salicylic acid were obtained at the The Institute of
Bioorganic Chemistry of the Academy of Sciences of the Republic of Uzbekistan,
based on the glycyrrhizic acid from licorice root (Glycyrrhiza glabra L). For the
first time the effect of these drugs was studied on the activity of enzymes
phytoimmunity (peroxidase, polyphenoloxidase, phenylalanine ammonia lyase) in
cotton seedlings and calluses of the resistant Namangan-77, P-6524 moderately
resistant C-4727 which differ in their resistance to V. dahliae and F. oxysporum.
The effective concentration of 107 M, which affects the activity of immune
enzymes has been established experimentally.

The experiments on the callus culture and cotton seedlings showed that the
from the four studied glycyrrhizin acid based drugs the high inducing activity had
a supramolecular complex with salicylic acid (DAG-1) and monoammonium
glycyrrhizic acid salt (DAG-2). The drugs directly affected the activity of
phytoimmunity enzymes, forming the nonspecific systemic cotton resistance
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Figure. 5. Treatment effect of various cotton

varieties using DAG 1 and DAG-2 drugs on the

activity of anionic peroxidase,
polyphenoloxidase, phenylalanine ammonia-lyase in seedlings infected with F oxysporum.

The effect of inducers on the increase in activity of anionic peroxidase,
polyphenoloxidase during the infection, indicates the processes of lignification of
the cotton cell walls for mechanical isolation of the pathogen, as well as in



formation of reactive oxygen species. Activity stimulation of phenylalanine
ammonia-lyase - the key enzyme of phenyl propanoid pathways, probably led to
increased synthesis of phytoalexins, salicylic acid - endogenous eliciter of
systematic nonspecific cotton resistance.
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The priority regulation system of enzyme activity in the plants may include
phytohormones, the ratio of which regulates the development of adaptive
processes against the stress effects. In this regard, the effect of DAG-1 and DAG-2
drugs on phytohormone level of abscisic acid (ABA), indoleacetic acid (IAA) and
salicylic acid (SA) were studied in the 7 day-old etiolated cotton seedlings,
differing in resistance to pathogens.

The results showed (see. Figure 6) that the SA content in tested cotton

seedl’ - ompared
with resistant
C-65! y.
ABA TAA SA
C ng/g .V C ng/g .V
ABATAA SA ¢ ng/g c.W Contr.
DAG-1
Namangan-77
DAG-2

ABA TAA SA

Figure 6. The content of ABA, IAA and SA phytohormones in various seedlings of
cotton varieties, treated by DAG-1 and 2-DAG drugs in concentration of 10”7 M.

However, DAG 2 causes shifts in a cotton phytohormone balance associated
with the parallel accumulation of ABA and TAA. Growth promoting effect of
DAG-2 mediated by its effect on the level of IAA appeared also in increase in
mitotic activity and in the size callus cells compared to controls. Increase in levels



of these phytohormones under the influence of drugs, could probably contribute to
cotton preadaptation to various stress factors and reduce their damaging effect
intensity.

Stimulation of the growth processes and the induction of resistance to wilt in
pretreated cotton varieties by the drugs are associated with changes in the intensity
of biochemical reactions. In the course of the experiments it was found that under
the influence of different exogenous SA concentrations (0,001; 0,01; 0,1 mM)
there was an increase in immune activity of enzymes in the presence of F
oxysporum. Analysis of the results showed that the greatest effect was expressed in
concentration of 0.01 mM on combined effect of F. oxysporum in cotton seedlings
(see. tab. 1).
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Table 1.

Effect of salicylic acid (SA) on the activity of anionic chitin-specific peroxidase
of cotton seedlings under the combined effect of F. oxysporum (M+m, n=10,

P<0,05)
7-d.o. sidlings Activity of anionic chitin-specific peroxidase
Control, H,0 Treatment by SA SA + Eoxysporum
0,01 MM (3 day)
C-4727 18,5+ 15,2 35,8+ 17,5 48,3 +254
C-6524 26,7+9,6 85,6 £21,6 92,7+17,2
Namangan-77 26,2+9.,5 105,6 + 8,3 135,2+ 21,6

As seen in Figure 7, the activity of extracellular peroxidases repeatedly
increased in all studied varieties of cotton during processing SA, and especially on
combined effect of fusarium fungus.

The triggering process, which determines the subsequent cellular changes in
cotton caused by the SA, is the strengthening of ROS generation, which was
detected by histochemical staining of hypocotyl tissue of seedlings (see. Figure 7).
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Figure 7. Histochemical analysis of extracellular peroxidase activity in cotton
seedlings and calluses treated by salicylic acid. Cotton tissues. Amplification x40. a — cotton
hypocotyl cells, stained with o-dianisidine + H,O,; b —callus cells stained with o-dianisidine +



H,0,; ¢ — ROS formation in cotyledonous cotton leaves; d- ROS in cotton callus cells.

These changes can be caused by the interaction of SA with anionic peroxidase
apoplasts. Localization of extracellular peroxidase was determined using the
staining of cotton tissues with o-dianisidine + H,0,. Observed changes in
condition of infected callus growing in a culture medium supplemented with 0,01
mM SA resulted from the defense reactions under the influence of SA and, in
particular, leading to thickening of the cell wall. The SA contributes to increase in
protective effect by increasing output of isoperoxidase into the extracellular phase.
Probably, the lignification process may be specifically concentrated at the site of
infection, resulting in isolation of surrounding plant tissues from the infected area.
Efficiency of the lignification mediated by activation of phenolic compounds and
ROS synthesis, and their oxidation peroxidase, can increase several times in
connection with formation of pathogenic fungal structures in the infection area.

Thus, the SA can act as mediator in the signaling circuits and modulator of
ROS cotton seedlings and calluses.
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The effect of pre-sowing seed treatment by Zn, Mg, monoammonium salt of
glycyrrhizic acid and supramolecular complexes with salicylic acid in low
concentrations (107 M) on prolonging the activity of enzymes of cotton
phytoimmunity over the dynamics of sprout development in open ground (see.
Table. 2).
Table 2.
Prolonged activity of root phytoimmunity enzymes of cotton seedlings as per
30 days after sowing the seeds, treated by glycyrrhizinate in concentration of
107 M (M£m, n=10, P <0.05.)

Test options Chitin-specific Polyphenoloxidas Phenylalanine
peroxidase, E/mg e, E/mg ammonia lyase,
E/mg
C-4727
Control 171,59+ 5,4 237,44+ 0,16 52,95+2.7
I'K/CK (DAG-1) 318,44+ 6,2 623,85 £0,25 714,17+ 0,5
NayZn(GA) 127,89+ 7,5 220,64 + 0,19 0,00
NH4(GA), (DAG-2) 287,87+ 8,3 494,17+ 0,15 419,68 + 0,12
'K 304,95 +9,6 417,78 £ 0,13 0,00
Mg(GA), 129,80 + 7,1 214,45+ 0,12 0,00
C-6524
Control 182,7+7,3 569,08 + 0,32 29,8 + 1,32




GA/SA (DAG-1) 185,11 £7,5 760,76 + 0,56 125,0+ 7,9
Na,Zn(PC) 224,68 £ 9,6 963,52 + 0,48 08,1 +0,06
NH4(GA), (DAG-2) 737,53 + 11,8 316,57 0,78 37,0+ 2,1
GA 212,77+ 7,9 259,38 + 0,86 0,00
Mg(GA), 53,45+43 626,24 £ 1,12 0,00
Namangan-77

Control 349,82+ 3,2 356,07 = 1,25 20,68 + 0,96
GA/SA (DAG-1) 238,55+ 8,4 556,70 £ 7,6 101,2+6,2
Na,Zn(I'K) 507,02+ 2,8 284,05+ 5,6 0,00
NH,(GA), (DAG-2) 492,80 +7,0 278,08 £ 4,8 91,88 +4.4
GA 320,48 £ 2,1 410,64 + 3,7 0,00
Mg(GA), 309,46 £ 2,4 400,25 £ 5,1 0,00

Analysis of the results showed that the greatest effect was expressed in the
root system. According to Table 2, the activity of peroxidase, polyphenoloxidase,
phenylalanine ammonia-lyase in the roots of 30 day cotton seedlings pretreated by
DAG-1 (GA / SA 2: 1) and DAG-2 (of NH4 (GA) 2) drugs is active for 30 days in
all varieties in relation to the control and the rest of glycyrrhizic acid complexes.
The observed prolonging activity of the investigated DAG-1 and DAG-2 drugs
once again underlines their inducing effect on the cotton phytoimmunity enzymes,
especially in susceptible varieties.
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Practical work in collaboration with the Research Institute of breeding, seed

production and agricultural technology of cotton breeding MAWR RUz at the «S.

Segizbayev» farm in Akkurgan district of Tashkent province demonstrated the

positive effect on the economically valuable characteristics of cotton and
protective-stimulating effect of DAG-1 and DAG-2 drugs (see. Table. 3).

Table 3
Effect of glycyrrhizin acid based drugs on economically valuable
characteristics of cotton (M+xm, n=10)

Test options First cotton Plant Total per Total V.dahliae
pod opening | height (cm) plant cotton affect as of
date cotton pod 15.09.2015
(DD/MM) pods as opened (wilt index)*
of 15.08 as




of 15.08

C-4727
Control 10.08.2015 98+1,90 17 +£0,80 10 £0,58 4,14 + 0,53
DAG-1 09.08.2015 101£1,75 19+ 0,70 14 +0,59 1,8+0,29
DAG-2 10.08.2015 102+1,35 20+ 5,17 15+ 0,46 1,3+0,23

C-6524
Control 08.08.2015 80 £ 5,06 19+ 1,41 15+0,62 3,2+0,11
DAG-1 08.08.2015 101,3+291 | 21+0,70 16 + 0,60 0,6 £0,22
DAG-2 08.08.2015 107 £2,03 24+ 0,51 17+0,37 1,1£0,16

Namangan-77

Control 09.08.2015 103,6+2,23 | 22+0,78 15+0,82 1,1£0,16
DAG-1 09.08.2015 104,1£13,98 | 22+ 1,36 15+0,55 0,5+ 0,44
DAG-2 09.08.2015 110,1£11,04 | 25+0,47 19+0,37 1,0+ 1,94

Note:all the test options were conducted in three replications, with 10 plants on each option
(n = 10), a significant difference from control P <0.05; * - wilt index was evaluated by the

degree of wilt affect in the field conditions.

This is evidenced by the data in Table 3, demonstrating the decrease in» Wilt
index» of the susceptible and moderate resistant cotton varieties in the field. Thus,
the seed pre-treatment of seeds with glycyrrhizic acid based DAG-1 and DAG-2
drugs demonstrated protective-inductive and growth promoting effect, which
ultimately contributed to the increase in cotton yield.

Based on independent tests carried out by the organizations authorized by the
State Chemical Commission of Uzbekistan (Institute of Plant Protection and
Breeding Research Institute, seed and agro-technology of cotton breeding MAWR
RUz), and based on positive conclusion of application feasibility of DAG-1 and
DAG-2 drugs in pre-treatment of cotton seeds the correspondent certificates Nel A
1156 and Nel A 946 were received for registration of drugs in the Republic of
Uzbekistan.

70

l.

CONCLUSIONS

The features of cotton response reaction were studied with actively




involved peroxidase immune enzymes, polyphenol oxidase, and fenilallanin
ammonia-lyase in cotton V. dahliae pathogenesis. It was found that the initial stage
of cotton protective response to contamination by fungi is the generation of
reactive oxygen species, coupled with the activation of anionic peroxidase.
Obtained results open possibilities for creation of effective agents and technologies
for managing the disease-resistance mechanisms on molecular level.

2. The marker enzymes, which determines the development of defense
responses in cotton, are the anionic peroxidases associated with cell wall and
exhibits the specificity for fungal chitin. Two homogeneous anionic chitin-specific
cotton peroxidases are identified with isopoints pl ~ 3,5 and ~ pl 3,9 and molecular
weight of 93,5 kDa and 85 kDa. Km and their substrate specificity were
determined, which are important in development of the effective method for
resistance assessment of the cotton to wilt.

3. Obtained polyclonal antibodies to cotton homogeneous chitin-specific
peroxidase pl ~ 3,9. Specificity and sensitivity of the polyclonal antibodies was
determined and the antibody conjugate was extracted with alkaline phosphatase.
The conditions for enzyme immunoassay were optimized, which serve to improve
the methods of rapid selection of cotton resistant forms.

4. For the first time in cotton breeding, more than 200 samples of elite cotton
varieties, species, cultures and lines were tested for the resistance to wilt based on
the developed test systems. Whereby the obtained data showed the identity of the
field tests. This in turn enables to create new cotton species based on scientific
validation, and saves the time and sources for the field tests

5. The inducing action of DAG-1 (supramolecular complex glycyrrhizin and
salicylic acid) and DAG-2 (monoammonium salt of glycyrrhizic acid) was proved
on the activity of cotton phytoimmunity enzymes. The effective drug
concentrations of 10-7 M that stimulates the system of cotton resistant to
pathogens was determined, which reveals the prospects to use the compounds of
non-biocidal origin, and which is important in agricultural practice.

6. Low concentrations of DAG-1 and DAG-2 drugs affect the balance of plant
hormones - TAA, ABA and SA in cotton seedlings. It was revealed that the drugs
affect the increase in SA content, contributing to the cotton preadaptation to biotic
stress factors and reduce in strength of its damaging effect. Obtained data in the
future will serve for creation and improvement of new age drugs with
immunomodulatory properties.

7. It is proved that the SA enhances the activity of anionic peroxidase,
indicating the involvement of enzyme in the protective actions; it stimulates the
activity of phenylalanine ammonia-lyase, synthesizing new SA molecules. It is
conclusively established that the SA contained in DAG-1 is responsible for the
increased activity of cotton immune enzymes.

8. Pretreatment of cottonseeds with DAG-1 and DAG-2 drugs has the highly
prolonged effect (up to 30 days) on the activity of phytoimmunity enzymes -
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peroxidase, polyphenol oxidase, phenylalanine ammonia-lyase in the field, which



causes the protective induced property of glycyrrhizinates. Obtained data will serve
as the basis for development of new concept to apply the drugs of natural origin as
the inducers of non-specific resistance.

9. Pretreatment of the cotton using the DAG-1 and DAG-2 drugs has the
growth stimulating effect, positive effect on economic valuable characters of
cotton, reduces the susceptibility of the susceptible and moderate resistant cotton
varieties to wilt, and also contributes to widening the complex measures for crop
protection against environmental adverse impact.
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