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OLLEHKA TMBPUAHOI0 MATEPUAJIA HA YCTONYMBOCTb
K VERTICILLIUM DAHLIAE KLEBHAN C N"PUMEHEHUEM
MAPKEPHbIX ®EPMEHTOB ®PUTOUMMYHUTETA

ASSESSMENT OF HYBRID MATERIAL FOR RESISTANCE TO VERTICILLIUM DAHLIAE KLEBHAN
WITH THE APPLICATION OF PHYTOIMMUNITY MARKER ENZYMES
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Lensio paboTtsl sBASETCH NPOBEAEHNE OLEHKN YCTOHYUBO-
CTH CEJIeKUMOHHO 3HAYUMBIX MEXJIMHENHbIX rnbpnaos Fg k V.
dahliae, co3gannubix B HUUCCBAX B ka4ecTBe UCXOZQHOIro ma-
Tepunana ans cenexkyun. 21 obpasey nogobpaH coTpyaHnKkamu
HUNCCBAX un nepepnaH Ans npoBeAeHUsi COOTBETCTBYIOLLENO
6uoxummyeckoro aHanusa B MHCTUTYT GMOOPraHN4ecKoim Xu-
mun AHPY3. B akcnepuMeHTe onpeaennin akTMBHOCTb MepoK-
cupasbl, BbISBUIN aKTUBHOCTb €€ B MPOPOCTKAaX CeMsIH XJ10M-
4aTHUKa, a Takxe YCTaHOBUU OT3bIBYNBOCTb Ha MopaxeHne
V. dahliae. B pe3ynstate npoBeAeHHbIX UCCIE[R0BaHNI MPO-
TecTupoBaHbl cemeHa 21 pasnn4yHoro rubpuga xnon4yaTtHuka c
yenbio n3y4eHns akTMBHOCTN pepMeHTa XUTUH-CreunduyHon
nepokcugassl. [jns 3Toro ncnosib30BaHbl MPOPOCTKN CEMEN M1-
6puAaHbIX KOMOMHaLMIA XI0NYaTHUKA C LieJiblo 0TOopa cenekuym-
OHHOIro matepuana, 06sagaioLero BbICOKON yCTOWYNBOCTLIO K
Verticillium. B pa6ote npu oyeHke Ha ycToin4ynBocTs k V. dahliae
ucnonb3oBann GuoxuMmuYeckKue TecTol C NMPUMEHEHUEM Map-
KepHbIX pepMEHTOB PUTOUMMYHUTETA — XUTUH CrieunPnyHon
nepokcugassl. B pesynbrate npoBefeHHOro 6MOXUMUYECKOro
uccnenoBaHus B 1aGopaTopHbIX YC/I0BUSIX YCTAaHOBJ/IEHO, YTO
K yCTOMYMBbLIM K rnopaxxeHuio natoreHom V. dahliae cpean n3-
y4eHHbIX 06pa3LoB c/ieayeT OTHECTU CJIOXKHYIO MEXITUHEHHYIO
kombuHaumio Fg[F,-J1-105 x J1-108) x J1-104]. Cemss, Bbige-
nenHass u3 rubpmaa Fgl[F,(J1-105xJ1-106)xJ1-106], wucnosnsb-
30BaHa B Ka4yecTBe POAOHA4YaslbHOW CEMbU MPU BbIBEAEHUN
HOBOro copra xnon4yatHuka C-6577, koTopsiii nepeaaH Ans n3-
y4yenus Ha locyaapcTBeHHoe ucnesitanmne ¢ 2018 roga.

Kniouyesbie cnoBa: copt, GepMeHT, NepokCcMaasa, XNon4aTHuK,
rmépua, yCTONYMBOCTb, BEPTULMIIINOSHbIV BUIT.
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BeepeHune

BbiBEoEHME COPTOB XJIOMYaTHMKA, YCTOMYMBLIX K V.
dahliae, vnn NOBbILLEHME YCTOMYMBOCTU K 3TOMY 3abone-
BaHMIO CYLLLECTBYIOLLIMX COPTOB — BECbMA CJIOXHas 3a4a4a.
B npupoae noet nocTtosHHas 9BOMIOLMS X035MHA U napas-
nTa, 4TOo CcnocobCTBYET MOSIBNEHMIO G0nee BUPYNEHTHbIX
pac rpmba, cnocobHbIX nopaxaTb paHee ycToidmBble K V.
dahliae copTa n popmebl. B cBaA3n ¢ aTum npobnema BbiBe-
OeHNs BUNTOYCTOMYMBBLIX COPTOB, YCTOM4YMBLIX K V. dahliae
XJ10M4aTHMKA, OCNTIOXHSETCS MOMCKOM HOBbIX METOA0B U 00~
HOPOB YCTOMYMBOCTM K BO3OYyaAnTenio 6ose3Hn. PaspaboTka
1 YCOBEPLLEHCTBOBaHME METOAVKN NOAO0Pa POAUTENBCKMX
nap npv ruépuansaumm n Ka4eCTBEHHOM OLLEHKE MEXBUOO-
BbIX TMOPWAOB Ha PaHHNX CTaaMsX CENEKLUMOHHOro NpoLLec-
ca no3sonunn Obl paumoHann3npoBaTb U YBEANYUTL 3d-
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The aim of the work is to assess the sustainability of breeding
significant interline hybrids Fg to V. dahlia, created in NIESSVAH
as a starting material for breeding. 21 samples were selected
by the NIISSVAH staff and the Institute of Bioorganic Chemistry
ANRUz and transferred for the relevant biochemical analysis.
In the experiment, they determined the activity of peroxidase,
then they revealed its activity in seedlings of cotton seeds, and
also established responsiveness to the defeat of V. dahlia.
As a result of the research, the seeds of 21 different cotton
hybrids were tested to study the activity of the chitin-specific
peroxidase enzyme. For this purpose, seedlings of families
of hybrid combinations of cotton were used in order to select
a breeding material with high resistance to Verticillium. In the
work on the assessment of resistance to V. dahlia, biochemical
tests were used using phytoimmunity marker enzymes — chitin
specific peroxidase. As a result of a biochemical study in the
laboratory, it was established that the complex interlinear
combination F[F4-L-105x L-108) x L-104] should be attributed
to the pathogen-resistant V. dahliae among the studied
samples. The family isolated from the Fg hybrid [F,(L-105xL-
106)xL-106] was used as a parental family when breeding a
new variety of cotton C-6577, which was transferred for study
to the State test from 2018.

Key words: variety, enzyme, peroxidase, cotton, hybrid, resistance,
verticillios wilt.
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GEKTUBHOCTb CenekLmm, yCKOPUTb NPOLLECC BbIBEAEHUS, a
3HAYMT 1 BHEAPEHMS B MPOM3BOACTBO HOBbIX COPTOB XJ10M-
YyaTHuMKa.

Cenekums xnonyaTtHMKa BEAETCSH B OCHOBHOM Ha eHo-
TUMUYECKME NoKa3aTenn, 1 yalle BCero Takme coprta ambo
HEeOCTaTO4YHO YCTOMYMBBLI K PasfinMyHbiM 3a60S1EBAHUSM,
MO0 HEe VMEIOT BbICOKOrOo TEXHUYECKOro kayecTBa BO-
NokHa n T.4. 3abonesaHne xnonyaTtHuka nNpu nopaxeHun
Verticillium dahliae Klebhan BblpaxaeTcs rnaBHbIM 0bpa-
30M B MyOOKOM N3MEHEeHUN Yy pacTeHnin Guanonoro-6mo-
XMMUYECKMX npoleccoB. CornacHo 3ToMy OTOOpP AOMKEH
NPOBOAMTLCS HA OCHOBE 3HAHWUI GU3NONOrnUn 1N GUOXMMUN
NPU3HaKOB YCTONYMBOCTU UCXOOHOrO CENEKLIMOHHOrO Ma-
Tepuana, T.e. HayanbHbIA 3Tan cenekumm JonxeH 6asmpo-
BaTbCH HA TECT-MPU3HAKax Pe3NCTEHTHOCTU, KOTOPbIE CBSI-
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CROP PROTECTION

3aHbl C KaTaIMTUYECKO akTUBHOCTbIO Tabmmua 1.
HEKOTOPbIX (PEPMEHTOB, YHACTBYIOLLMX AKTMBHOCTb NEepoKcMAa3sbl B NPOPOCTKax UccneayeMbix 00pa3uLoB xnonyatiuka (n = 3; M+m)
B dOpMUPOBaAHUN OUTOMMMYHUTETA Table 1. Peroxidase activity in seedlings of cotton samples under study (n=3; M+m)
NMPOTMB FPUOHBIX MOpaxeHun (Nepok-
cnpaset). AKTUBHOCTb EPMEHTOB
Mepokcupasa saensgetca depmeH-
TOM rpynnbl  OKCUOOPEnyKTas. OHa Ne TMGpunaHbie KOMOMHaLMK nepokcuaasa
NPUHNUMaET aKTMBHOE y4acTue B OKUC- KOHTPONIb onbITh
neHun ¢eHonoB, cybepeHusaumm u
1 Fg [F,-N1-105 x J1-106] x J1-105 427,8+1.2 350,3+3.0
NUFHNOUKALMM  KNIETOYHBIX — CTEHOK
pacTeHuin B OTBET Ha 3apaxeHune du- 2 Fg [F4-1-105 x J1-106] x J1-105 428,9+1.8 380,1+£2.5
TonaroreHamu [1, 3]. Takoii MexaHn3m 3 Fg [F4-/1-105 x 1-106] x J1-105 435,6+2.1 375,5+1.2
YCTOMHYMBOCTU CBfA3aH C WHAYKLUMEWR
-J1- - - == b
aKTVBHOCTM nepokcuaassl [10, 11]. 4 Fg [F,-N1-105 x J1-106] x J1-105 429,5+3.4 301,7+1.0
BonblNMHCTBO UccnenoBaHuiA, CBS- 5 Fg [F,-J1-105 x J1-106] x J1-105 423,9+1.9 398,6+1.7
SaHHBIX  C M3yHeHnem  B3amMonen- 6 Fg [F,-J1-105 x J1-106] x J1-105 4252+1.4 369,2+1.4
CTBUSI PaCTEHUsI U MaToreHa, noka-
3bIBAIOT, YTO HAKOMIEHME NMFHUHA 1 7 Fg [F,-N1-101 x J1-108] x J1-102 311,52.4 362,9+1.7
(GEeHONbHBIX COeANHEHUI Koppenupy- 8 F¢ [F,-J1-101 x 1-108] x J1-102 332,6+1.9 347,5+1.8
6l7a
€T C YCTOMYMBOCTbIO pacTeHWin Kk 3a60-
y P 9 Fg [F,-N1-101 x J1-108] x J1-102 361,6+1.1 369,2+2.8
nesaHuio 2, 8].
10 Fg [F4-J1-101 x J1-108] x J1-102 338,1£2.0 359,8+2.7
Marepuansi u MeTOAbI 11 Fg [F,-N1-101 x J1-108] x J1-102 369,8+1.3 395,9+2.6
Miccneposanva nposoa/nn & V- 12 Fg [F,-71-105 x J1-106] x J1-106 223,8+1.6 270,9+2.4
- - - +1, +2.
cTUTyTe  OGUOPraHMYeckom  XuMum olFs X Ix ’ ’
AH PYs. 13 Fg [F,-J1-105 x J1-106] x J1-106 217,4%1.5 272,4%1.4
W3 HUWN cenexumm, cemeHoBoA- 14 Fg [F,-71-105 x J1-106] x J1-106 238,6+1.0 268,9+1.6
CTBa N arpoTEXHOIOrMK BblpalLBaHNS
xnonuaTHka MCBX 6bin NpeacTaseH 15 Fg [F,-N1-105 x J1-106] x J1-106 230,9+1.9 275,4+1.8
21 obpasel, oS U3yYeHUs akTUBHO- 16 Fg [F4-71-105 x J1-108] x J1-104 216,8+2.0 567,3+1.0
CTM OCHOBHOTO (PEPMEHTa — MAapKepa 17 Fg [F4-/1-103 x J1-106] x J1-102 205442 3 276,3+1.2
YCTOMYMBOCTU  XUTUH-CNeundUYHom
nepokcUaasbl y rMEpPUAHOTO 1 cenek- 18 Fe [F,-J1-103 x 11-106] x JI-102 224,8+2.5 280,1+1.8
uMoHHoro matepuana k V. dahliae. 19 Fg [F,-71-103 x J1-106] x J1-102 221,2+1.5 270,9+1.4
OnpeneneHne  XUTUH-cneunduny-
o 20 Fg [F,-11-103 x J1-106] x J1-102 227,3+1.5 285,4+2.8
HoW nepokcupassl (MPA) npoBoamnu
no metoamke H.P. Xawwumosoii. MDA 21 Fg [F,-N1-103 x J1-106] x J1-102 219,9+1.3 269,9+2.0

Ha 96-NYyHOYHbIX NNaHLIeTax.

Cratuctnyeckas obpaboTtka Ma-
Tepnana — B COOTBETCTBUU C METO-
ovkon Pebposon 0O.10., Bknoyana
B cebsi nNpoBepKy rmnotesbl O COOT-
BETCTBUN TaBNNYHbIX OAHHBLIX 32KOHY
HOpPManbHOrO pacnpeneneHns cpea-
CTBaMW NMporpaMmbl aHann3a AaHHbIX
AtteStat, v.10.9.6, paboTaioweii kak
HaacTponka nporpammel  «Microsoft
Excel-2007», ¢ ncnonb3oBaHMeM Mo-
oynen «lpoBepka HOPManNbHOCTU» U
«ObpaboTka BbIOpOCOB». [Janee npo-
M3BOAMNNN pacyeT CpeaHero 3Ha4eHus
1 cpenHekBaapaTMyHOro OTKIOHEHUS
G C noMoLbio moayns «OnucaTtenbHas
cTatuctumka». lMpun pacyeTte aTnx noka-
3atenert NpPUMeHsNM napameTpuye-
CKME KpUTEPUN.

Pesynbrathbl

B Haweli paboTe npu OuUEHKe Ha
YCTOM4YMBOCTL K V. dahliae nposBognnn
nccnenoBaHns No M3Y4eHUIo Hacne-
[OBaHWS YCTOMYMBOCTW Ha OCHOBE
Mcnosb3oBaHNsA depMeHTa — Mapkepa YyCTOMYMBOCTM (Me-  Npu BblpalwmBaHmamn xnonyatHnka MCBX PY3. B pesynbra-
pokcunaasel), oTBeYatoLLeln 3a PUTOUMMYHUTET XJI0NYaTHU-  Te MPOBEAEHHOr0 OMOXMMUYECKOrO MUCCNenoBaHUS ycTa-
Ka, Npv 3apaxeHn CEMUOHEBHbIX MPOPOCTKOB LUTAMMaMU  HOBJIEHO, 4YTO Hanbonee NepcrnekTUBHOM N YCTOMYMBOWN K
rpuba V. dahliae, BblaeneHHbIX U3 NO4YBbLI NPOBOKAUMOHHOTO V. dahliae ctana rubpuaHaa komouHauusa Fg [F,-J1-105 x
doHa HNU cenekuun, cemeHoBoacTBa un arpotexHonorum — J1-108] x J1-104 (tabn.).
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Kak BnaHo 13 tabnumupl, y rmbpuaa Fg [F,-J1-105 x J1-108]
x J1-104 ypoBeHb aKkTMBHOCTM pepMeHTa Nepokcuaasbl B
OMbITHLIX BapuaHTax B NPUCyTCTBUM rpuba V. dahliae MHo-
rokpaTtHoO noBbilwaeTcs. [oBbiLEHNE aKTMBHOCTU MEpPOK-
cuaasbl CBMAETENLCTBYET O GOPMMPOBAHUM CUCTEMHON
YCTOMYMBOCTU XJIONYATHUKA U CUHTE3E JIUFHMHA, KOTOPbIN
NpenaTcTByeT NPOHMKHOBEHMIO 1 PaCNpOCTPaHeHMo rpnda
B COCYOVCTOW CUCTEME PACTEHUS.

Mpw orMarHocTrke yCTOMYNBOCTU K CTPECCOBbLIM (aKTO-
pam 60JbLLOr0 YMCcna COPTOB LLeNIecoobpasHo NPUMEHSITbL
MPVHLUMN No3TanHom oueHkn [7]. CornacHo aTOMy NPUHLM-
ny Ha NepBom 3Tane paboTbl C MOMOLLLI OQHOIO U3 Hau-
6onee Npon3BoaAMTENbHBIX METOA0B (06LIYHO OCHOBAHHOIO
Ha MexaHu3me oTbopa B nonynsuumn) Bcemy Habopy nayda-
eMbIx 00pa3LIoB AaeTcs NepPBNYHas OLLeHKa YCTOMYMBOCTM.
B pesynbrarte BbloenseTcs rpynna ycTtonymBbix 06pasLos,
cocTasnsioLwas yawe scero okono 7-10% ot obuiero ymc-
1a OLLEHNBAEMbIX.

Ha BTOpOM 3Tane oueHke nogsepratTcs TOJIbKO copTa
3TON rpynnbl, Npu4yem B paboTe NUCMNOJSb3YETCHA YXe KOM-
NAekC M3 HECKOJIbKMX MeTomoB. Takum obpas3om, Bblae-
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nmBWnecs rmbpuabl, obnagalouime MOBbILLEHHOW YCTON-
ynBocTblo K V. dahliae, nonyyaloT yrnybfIeHHYIO OLIEHKY,
YTOUHSIIOLLYIO pe3ynbTaTbl NepPBMYHON AMarHoCTUKN. Han-
6onee NepcrnekTUBHbIE BbICOKOYCTOMYMBbLIE rMOPUAbLI 3TON
rpynnbl NPOXoAAT TPETUIN 3Tan OLUEHKW C MOMOLLBIO BereTa-
LIMOHHOIo MeTOAA M C Y4ETOM AENPECCUM yPOXKas OT CTPEeC-
ca, 4TO JaeT BO3MOXHOCTb CPaBHUTESNIbHO ObICTPO 1 foCcTa-
TOYHO TOYHO BbISIBUTb Hambonee yctonumBble K V. dahliae
rmépuabl 3 60JbLLOI0 YNCNA OLEHMBAEMBIX 00Pa3L0B.

BbiBOAbI

B peaynbtate aHanvMsa npoBeneHHbIX WUCCneaoBaHuin
cnepyet ckasatb, YTO:

- Ha OCHOBe OnpeaeneHnst akTMBHOCTU XUTUH-CMEeLm-
dunyHon nepokcmaasbl M3 21 ceMmb CNOXHbIX MEXTNHEN-
HbIX rM6pnaoe Fg BbiSBEHA OAHA MEXMHENHOro Npowc-
xoxnaeHuns Fg[F,(J1-105 x J1-108) x J1-104];

- ceMbsl, BblOoeneHHas u3 rubpuaa FelF,(J1-105x]1-
106)xJ1-106], ncnonb3oBaHa B Ka4yecTBe pPOJOHAYasIbHOW
CEeMbM Npu BbiBEAEHUN HOBOIO copTa xjionyatHuka C-6577,
KOTOPbIAN NepefaH Ofsi U3y4eHnst Ha KOHKYPCHOE MCMbITa-
Hue ¢ 2018 roga.

REFERENCES

1. Akbarova G.O. Investigation of proteins responsible for the
pubescence of seeds of cotton plant genetic lines: kand. dis.
Tashkent, 2006.

2. Breusegem EV,, Vranova E., Dat J.F,, Inze D. The role of active
oxygen species in plant signal transduction // Plant Science. 2001.
V. 161. P. 405-414.

3. Blee K.A.,, Anderson A.J. Defense-related transcript
accumulation in Phaseolus vulgaris L. colonized by the arbuscular
mycorrhizal fungus Glomus intraradices. Plant Physiology. 2006.
V. 110. P. 675-688.

4. Cochrane F.C., Davin L.B., Lewis N.G. The Arabidopsis
phenylalanine ammonia lyase gene family: kinetic characterization
of the four PAL isoforms // Phytochemistry. 2004. N2 65. P. 1557—
1564. 165.

5. lvachenko L.E. Influence of weather conditions of cultivation
on morphological parameters and biochemical composition of wild
soybean // Bulletin of the Far East Branch of the Russian Academy
of Sciences. 2011. No. 4. P. 62-72.

6. Gambarova N.G Comparison of the features of the action of
high temperature and exogenous hydrogen peroxide on the activity
of the antioxidant system of wheat chloroplasts // Vestnik MGOU.
Series "Natural Sciences”. 2011. No. 2. P. 28-33.

7.Goncharova E.A. Strategy of diagnostics and prediction of the
stability of agricultural plants to weather and climate anomalies //
Agricultural biology. 2011. N2 1. P. 24-31. (In Russ.)

8. Lin C.C., Kao C.H. Cell wall peroxidase activity, hydrogen
peroxide level and NaCl-inhibited root growth of rice seedlings //
Plant and Soil. 2001. V. 230. P. 135-143.

9. Mandre M. Relationships between lignin and nutrients in
Picea abies L. under alkaline air pollution // Water Air Soil Poll.
2002.V. 133. P. 361-377.

ABOUT THE AUTHORS:

Ali A. Akhunov, Doctor of Biological Sciences, Professor
Abrorjon E. Kurbonov, Candidate Agricultural Sciences, Senior
Researcher

Nigora Khashimova, Doctor of Biological Sciences, Senior
Researcher

Viktor A. Avtonomov, Doctor of Agricultural Sciences, Professor

ArpapHas Hayka | Agrarian science | 7-8 ® 2019





