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Bupycoaorusa
Virusology

YVAK. 578.42. 578.53. 578. 76. 578. 861.1
VI3YUYEHUE PACITIPOCTPAHEHNSI BUPYC ITOA0CATOV MO3AVKN
IIIIEHULIBI B CAMAPKAHACKOM OBAACTU
Maxmyaos T.X.

Muemumym zenemuxu u akcnepumenmarvnoti Ouorozuu pacmeruii AH PY3, Ysoexucman, Tawerm 00a,
111208, paiion Kubpaii FOxopu-K03 MO,

*Coomeemcmeyroujuit asmop email: tohir m@inbox.ru

Annomayus. Hayuno-uccaedosamervckas — paboma  Hanparena HaA — usyueHue
MpUMuUMosupycos pacmeruti nuterutol 6 pationax Camapxandckoti odracmu. 3axarouaemcs 6
USYUeHUY CUMNMOMOS 3A00Ae6aHUs U PACNPOCpPAHeHUs 6Upyca pooa MpUmuMosuUpycos
8UpYCA NOAOCANOU MO3AUKY NUleHULbL HA 3epHosblx noAdx Camapkandckoil o0 acmu.

Katouesvie caroea: Triticum aestivum, Potyviridae, WSMV, Tritimovirus, TTV.

STUDY OF THE DISTRIBUTION OF THE WHEAT STREAK MOSAIC VIRUS IN
THE SAMARKAND REGION

Maxmudov T.H.

Unstitute of Genetics and Experimental Plant Biology of the Academy of Sciences of the Republic of
Uzbekistan, Uzbekistan, Tashkent region, 111208, Yugqori-Yuz MFY

Corresponding author email: tohir m@inbox.ru

Abstract. Research work is aimed at studying trithymoviruses in wheat plants in the
areas of the Samarkand region. It consists of studying the symptoms of the disease and the spread
of the virus of the trithymovirus genus, wheat stripe mosaic virus, in the grain fields of the

Samarkand region.

Keywords: Triticum aestivum, WSMV, Potyviridae, Tritimovirus, HIP.

BBeaenue B ceabckoM  XO3sgMCTBEe — IIIIIeHMIIA
CeroaHss Aaast KaXXAOU CTpaHbI SIBASIETCS BasKHeIIIIIen
Mupa  oOecriedeHre  ©e30I1aCHOCTU IIPOA0BOAbCTBEHHOI Ky ABTYPOIA.
IIUIIEBBIX IIPOAYKTOB SIBASIETCSI OCHOBHYIO 4YacTb KOPMOBOIO paliiiOHa
HPUOPUTETOM. HaceAeHUs IIAaHeThl COCTABASIOT 3AaKU
ITmennna (Triticum) —  Ppoga U KPYIIBL.
TPaBSHICTBIX pacTeHNI, OTHOCSIIIIXCS K ITo aaHHBIM IIPOAOBOALCTBEHHON
CEMENCTBY 34aKOB, I B HacCTOsllee U CeAbCKOXO3VICTBEHHOV OpTraHM3aImn
BpeMsl SBASeTCs OAHMM U3 pPacTeHUI], (PAO), BbIpamuBaHMe IIIIEHUIIBI B
BBIpPAIllIBAa€MBbIX B reorpadpuuecKu MIIpe eBpOIIeiCKIe CTPaHbl COCTaBASIOT
Pa3AMYHBIX KAMMAaTUYECKUX YCAOBMIIX. 23%, Kwurait 19% u Wuausa 15% [1].


mailto:tohir_m@inbox.ru
mailto:tohir_m@inbox.ru

£
(

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7) ISSN: 2181-3396 ({

ITmenmniia, OCHOBHOM IIPOAYKT
NNUTaHWUsA, IIOCTOSAHHO HaXOAMUTCSA 104,
YTPO30if CO CTOPOHBI aDMOTUYECKMUX U
ouotuyecknx ¢axkropos. HerarnsHoe
BO3AENCTB/E€ Ha pacTeHue IIIIeHNIIbI
OKa3bIBaIOT BUPYCHbIE ¥ TIPUOKOBBIE

3a00/1eBaHIsl, pa3AdHbIe HaceKOMBIe, a

TaKKe abuoTuyeckue ¢akTopsI.
MssectHo ~ ©oaee  BOCBMU  TBICAY
BO30yANUTeAel Doae3Hen

Ce/AbCKOXO3SVICTBEHHBIX KYAbTYP, CpeAu
KOTOPBIX AUAUPYIOIIME IIO3ULUM IIO
DKOHOMIYECKOMY yIIepOy 3aHUMalOT
BUPyCHBIe 3200.1€eBaHsI.

Yyensle BpIABUAM  OKOa0 100
¢uTOIIaTOreHHBIX BUPYCOB B 3€PHOBBIX
KyAbTypax.
noutn 50% Ooae3Hell pacTeHMIT BO BceM

Ha sBupycn mnpuxogurcsa

mupe [2].

3apa’keHlne 3epPHOBBIX KyABTYP
¢uronaToreHHBIMUI BUIpyCaMU
NPUBOAUT K YXYAILIEHMIO KadecTBa

Ba>KHBIX NUTaTeABHBIX BEIeCTB, TaKMX

KaK BUTaMMHBI, pa3dAN4YHbIe MIHEpaAbl

U Kpaxmada, CoAep>KalliXcs B 3epHe.
Ognum u3 BUPYCOB,

HOpa’kalolX pacTeHue  MIIeHUIIb,

SIBASIETCS  BUPYC II0A0CAaTON MO3alKN

poay
Tritimovirus cemeiictsa Potyviridae [3].

IIIeHNIIbI,  OTHOCAIIMIICS K
DTOT BUPYC IINMPOKO pacIpoOCTpaHeH BO
BCEM MUpPe M IpPeACTaBAseT CePbe3HyIO
yIpo3y B

BhIpalliiBaHVII

DOABIIMHCTBE  PEernMoHOB
nmeduitel  [4, 5]
[TepenocunkoMm BMpyca SBASETCS KAeI]
Anepus Tpunm (Aceria tritici). Bupyc
MeXaHM4YecK!l  3apa’kaeT  pacTeHMUs
ceMeliCTBa 34aKOBBIX. DTOT BUPYC He

pacrpocTpaHseTcsl 4Yepe3 ceMeHa U

1ousy. Bupuonsr supyca mMeror ganny
650-725 um 1 mupuny 15-18 am. B coke
pacTeHuIl BUPYC He TepseT CBOen
MHQEKIVOHHOCT B TedyeHMne 24 4acos
IIpM KOMHATHOM TeMmIeparype, a B
BBICYIII€HHBIX AVICTBIIX MOKeT
coxpaHATbCA 40 18 aneint. VIHaktuBarys
BUpyCa TEILAOBOV TOYKOM CTaHOBUTCSI
HeaKTUBHBIM I1pu +54°-+58°C.
3aboaeBaioT

TaKue B ABI

pacrenmir, kak 1meHunia (Triticum
aestivum L.), Osec (Avena sativa L.),
stamenb (Hordeum vulgare L.), KyKypysa
(Zea mays L.) Ilpoco (Panicum miliaceum
L.), npuHagaexamiye K CeMeNCTBY
Poaceae [6]. IIpn 3apaxennu pacreHms
I10A0CKe

BUPYCOM rapaAaAaeAbHO

ITOSIBASIIOTCSI MaJeHbKUe JKeAThIe
AVIHY, KOTOpPBIE 3aTeM COeAVMHSIOTCS,
oOpasysl KpyIHBIe I1040caTble IIATHA U

KeAaTyro MO3alKy. boapHBIE AMICTBSI

IPOSIBASIIOT ~ TaKue CUMIITOMBI, Kak
IHO>KeATeHue.

Bupyc  moaocaroin = mMo3aukm
IIITT€HUIIBI Ob1A BIIepBbIe
naentuguuuposan  G.L. Pelte B

Cesepnoit Amepuke B 1922 roay [7, 8].
Ceroansa TOT BUpPYC 3apUKCUPOBaH BO
MHOTMX  perMoHax  BbIpalllMBaHMs
IIIeHNIsl B Mupe, BKalodas CeBepHyIO
n IOxny10 AMepuKy, Esporty,
bavxunit Bocrok, Asuio, ABCTpaaunio u
Hosgyo 3eaanamio [9].

H.M.I'opOyHosa
nAeHTUQUIMpOBala BUPYC I10A0CATON
MO3alKM IIIIEeHNIBI B Y30eKucTaHe B
1966 1. [10].

B 2023 roay Bupyc mnoaocartoi

MO3alKM IIIMIeHNIIbl BII€PBbIE B Halem
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Pecriybauke MOAEKYASPHO

nAeHTUPULUMPOBaH MeTOJ0M
IIOAVMMEpPa3HOV ILeIHOM peakuuy Ha
HIIEeHNYHBIX

noasix  Kwubpaiickoro

pariona TarmkenTckoit oOaactu [11].
ITLIP

nccaeA0Banbl IMMITaMMBI BUPYycCa KeATOM

Kpome TOTO, MeTOJ0M
KapAMKOBOCTM S4YMEHs, MOpa’kaloIlero

pacrenn:i ITIIeHUIIDbI, n N3y49€HO

reHeT4IecKoe pasHoOOpasue reHa
0eaxosoit 000a0uky (CP) BriAeA€HHOIO
B HallleM permoHe mramma BYDV-PAV
T-UZB1 [12].
Martepmaabl 1 METOAVIKN
mccAeA0BaHMsI
B KauecTBe oOBbeKTa

nuccaesosanust B ¢espase 2024 roga B

paitonax ~ CamapkaHAcKOil — oOaacTu
IIPOBOAMIACSA ~ MOHMUTOPUHI — YPOBHS
pacopocTpaHeHs BUpyCa
KapAMKOBOCTM  3€PHOBBIX  KYABTYP.

PacnpocTtpanenue BHUPYCOB Ha HOASX
MIIeHNUIIBl M sAYMeHs OoIlpeleAsAy IIO
meroay IO.VI. Baacosa. Uepes kaxapie
15-20 M 110 AMaroHaau MoAs NpOBePsAAN
pactenmus:a aauHoi 1 M. Perncrpuposaan
0oapHble pactenust B 10-20 mecrax mo

Kpailo TIIOAM. dareM ITIOACYVITBIBAIOT

KOANYeCTBO OOABHBIX U  3A0POBBIX
pacTeHuIx. Crentenn 3apa>keHs
pacTeHNnii, IOBPeXAEHHBIX BUPYCOM,
pacCYUTHIBAIOT I10 CAeAyIoLIen
dopmyae.
p= 11X 100
N

B dopmyae: P-yposenn
3aboaeBaemoctu  (%); N-KOANYECTBO
OOABHBIX pacTeHmiz; N-o0111e€e

KOAMYeCTBO 00CAe0BaHHBIX PacTeHMIA.

PesyabTaThl Mccaea0BaHUs U
o0cyXaeHne
Vzyyenne nupKyAsSuuu BUPYCOB
pacteHuit B mOpupojge — OJHa U3

OCHOBHBIX 3aJda4d Cl)I/ITOBI/IPYCO/lOI'I/II/I.
HpI/I nsyd4eHnum nDUPKyAALNUM BUPYCOB
Ba>KHO€ 3Ha4eHye MMeeT COXpaHeHNe U
pasMHOKeEHIIE B npupoae B

3aBIUCMMOCTM  OT  BpeMeHM Toja.
ITepesaua BUpyCcOB pacTeHMII XO3SAMHY U
IIPOMEKYTOUYHBIM pacTeHUAM 3aBUCUT
Harmmra

oT IIepEHOCIVIKOB BUIpyCa.

Hay4YHO-MCCAea0BaTeAbCKasl pa60Ta
HaIlpaBA€Ha Ha MOHUTOPUHT
IIpOM3BOACTBAa IIINEHUIIbI WM  YPOBHII

3apa’keHHOCTM  BUPYCOM  I10AOCATON
Mo3auKky nmeHunsl B CamapKaHACKOM
o06aacty. OpraHnsobaHa 9KCIIeANIINS Ha
3epHOBBIe 110451 B (eBpase 2024 roaa.
CremeHp  pacIpocTpaHeHUsI  BUpYyca
11040CaTOMl MO3aMKM MIIeHUIIBl Ha
3ePHOBBIX MOASIX M3ydaAUl IO METOAY
IO.M. Baacosa. B

CUMIITOMOB

3aBMICMOCTU  OT

3a00aeBaHIsT
Onoaormyeckne oOpasllbl XpaHUAN B
X0A0AMABHUKE

“Alpicool” pu

Temneparype -18°C u aocraBasgam B
Aabopatopuio. Koopaunatsr
o0cae/0BaHHBIX TePPUTOPUIT ¥ MecTa
oTOOpa oIlpejeAsiANCh B CUCTeMe
rao6aapHOTO no3uronnposanus (GPS)

C IIOMOIIBIO MOOVMABHOTO YCTPOICTBaA.

Ha HITIeHMIHBIX 10X
ITaxTaunHckoro n Hapmnarickoro
paitonos  CamapkaHACKOM — 00aacTu
yCTaHOBAEHO, 4qTO 3aboaeBaHye
HaxoAUTCA  Ha  pPa3sHOM  ypOBHe.
Koopannatel  HOIIeHMYHBIX — I10Aell
ITaxraumHckoro " Hapmarickoro
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paiionos  39°59'51.5"N 65°46'37.3"E,
39°59'18.1"N 65°44'38.6"E, 39°58'37.0"N
65°44'37.5"E, 39°57'19.0"N 65°44'30.6"E,
39°57'04.1"N 65°47'02.3"E, 39°59'51.3"N
65°46'37.1"E, 39° 57'28.6"N 65°48'46.2"E,

39°57'27.2"N 65°52'18.1"E, 39°56'54.4"N
65°58'56.0"E

XapaKTepHbI AASL

CUMIITOMBI DoAae3HUn
[IIIeHNIIBI Ha

pacTeHun HabAa104a4cs BUPYC

40%

30%

Cremen nopackenis, %

Iaxra<san Haponaii
@ 9O— -
L~ v Q@ 99 ¢
9 Q Hapmnoai
INaxTaun

I0A0CaTOM MO3auKu IIIIIeHNITbI.

" U

Puc. 1. Yposens pacpocrpanennoctu BIIMII B paspese paitonos CamapkaHACKO 004acTi.

CuMnTomMsl 3a0o0aeBaHUs; OBIAO

I1I0KeATeHne ANCTbEB paCTeHI/Iﬁ

IIIMEeHNIbl, Ha4MHasI C TpexX vacreni. Ha

IIOBEPXHOCTU AVICTA IIOJABVIAVICH MEAKIE

ITapaa/leAbHbIE JKEATBIE AVIHUIM, Ha

AVICTBIX O6Hapy>KeHbI KpyIiHble
I1oA0CaThI€ IIXITHA U IIPU3HAKU KeATon

MO3auKu (puc 2).

Puc. 2. CuMiiToMbl 3a00€BaHIsI BUIPpYyCOM I10A0CaTOM MO3aMKU ITIIEHUIIBI B 3€PHOBBIX

1oAsx. A- 3apa’keHHble IIIIeHnYHoe noae. b-B pacrenns nimenniipr 3apakeHHbIe

Ha ITIITEHNIHBIX IO ASIX,
OTMEYEeHHBIX KOOpAMHaTaMU
39°59'51.5"N 65°46'37.3"E, 39°59'18.1"N
65°44'38.6"E  IlaxTaumHCcKOro paiioHa

3aboaeBaeMocth coctaBaseT 30-40%, a

BIIMIL

ocTaAbHBIE IIpOBepeHHbIe roAast
opranmusosassl Ha 10%. Ha nmenmynbix
I10A5IX Hapmarickoro paiioHa,
paclloA0XKeHHBIX 110  KOOpAMHaTaM

339°57'28.6"N 65°48'46.2"E, 39°57'27.2"N
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65°52'18.1"E CTeIleH  IMOpa’kKeHNs cocrasua 20-30% ( 1-rabaurma).
1-tabania
3apasxenne BIIMII Ha nieHMYHBIX TOAAX
ITaomraap
No Haspanne obaactu u paiiona IIOCEBOB Crenen nopa>xeHus, %
IIIIIeHUITBI
CamapxaHACKOI1 001acTu
1 o 60-70 ra 20-30
Hapmaiicknit parion
CamapxaHackoit 001acTu
2 o 70-80 ra 10-40
[TaTamHCKMIT palioH

B mccaesosaHmsAX, mMpoBeAeHHBIX,
YCTaHOBAEHO, 4YTO Ha 00cCAeA0BaHHBIX
MOASIX  IIIEHMIBl  pacHpocTpaHeHa
3epHOBasl  TAs, KOTOpas  sBASETCS
IIePEeHOCYMKOM  HEKOTOPBIX  BUPYCOB
IIIIIeHULIBI.

Taxcke Y COPHJIKOB BOKPYT I10As1

Ha0AI0AaAMCD CUMIITOMBI
BIPYCOII0400HOTO 3a001€eBaHsI.
YcranosaeHo, 4TO CUMITTOMBI

3a004eBaHMsT aHAAOTMYHBI C1MIITOMAaM,
BbI3bIBa€MBbIM BIIpyCcOM I10A0CaTOM
MO3allKI

IIIIIeHNIIBL. CoOpannsie

oOpas1Ib OBLAU coOpaHbI AAS
AAAbHEMIINX MCCAeA0BaHUM, IIPOOBI
Aad  UMMyHoaormgeckoro wm  IILIP-
aHaAu3a.

3akarouenme. Ilo pesyapraTtam
MOHUTOPMHIA, IIPOBeAeHHOIO Ha
HIMeHNYHBIX MoAsX IlaxraumHCKOro u
Hapmnaiickoro paitonos CamapKaHACKOM
004acTy, yCTaHOBAEHO, 4YTO pacTeHue
MIIeHUIpl  OBLAO  3apa’keHO BUPYCOM
[1010CaTOl MO3auKu B (peBpase HTOTO
roga. CoOpHAKM BOKPYT IIIIEHMYHOTO
I0AsI Tak>kKe II0Ka3aAu CUMIITOMBI
BUPYCHOTO  3aboaeBaHUs.  YPOBEHb
3a001€BaeMoCTu Pa3HBIIL: B

ITaxTaunnckom paitone 10-40%, Ha

NIIeHNYHBIX  1oasx  Haprmaiickoro
paiiona 20-30%. VYcraHOBA€HO, 4TO
cpeau  TA€¥M,  PacCIpOCTPaHSIOINX
BUPYCHI TIIEHNIIbI, IIPEeVMYIIeCTBEeHHO
pacnpocTpaHeHa TAs KPYIIHO 3epHOBas

(Sitobean avenae L).
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Annotation. Leguminous grain products and pulses have an incomparable place among

the foods that people eat throughout their lives. Vitamins in them are very important for the
human body. One of the representatives of such lequminous cereal products is beans. Beans are
the 10th most consumed food in the world. Today, a number of phytopathogenic viruses infecting
agricultural plants have been identified, which negatively affect the quantity and quality of
cultivated products and cause great economic damage. The bean plant has been infected by a
number of viruses in recent years, causing a decrease in yield as well as a deterioration in the
quality of the product. The main reason for this is that the bean plant is infected with various
microorganisms, including phytopathogenic viruses. One of these phytopathogenic viruses is
bean mosaic virus (BMV), which damages lequminous crops and affects plant growth,
development, and yield, reducing yield up to 80%. In this article, the dynamics of the peroxidase
enzyme in the leaves of BMV infected and healthy bean plant (Phaseolus vulgaris L) was
studied.

Key words: Peroxidase, phaseolus mosaic virus, Phaseolus vulgaris, enzyme, activity,

morphology, phytopathogen microorganism.

N3YUYEHUNE ANTHAMUKHN ®EPMEHTA ITEPOKCNUAA3BI Y 340POBbLIX U
3APAKEHHEBIX BUPYCOM PACTEHUI PHASEOLUS VULGARIS L.

dansmensa H. b.!, Baxobos A.X.?

Aoxmoparm Yupuurkcikozo 20cy0apcmeeHo20 nedazozuyeckozo YyHusepcumema
Kagedpa muicpodbuorozuu u 6uomexrorozuu YsMY, 0.6.1., npog.

*Coomeemcmeytouuii asmop email: nazirafayziyeva886@gmail.com

Annomayus. 3eprodo0osvie npodyxmot u 00006ble 3AHUMAIOM HECPAGHEHHOE MECo
cpedu npodyKmos, Komopuie At0du edAm Ha npomsxeHuu éceti c60eil XKustu. Bumamuror 6 Hux
0ueHb 6AXHBL OAsl opzanudma uerosexda. OOHuM u3 npedcmasumeneii maxux 3epHo00006b1x
npodyxkmos sérsemcs Ppacorv. DPacorv sanumaem 10-e mecmo cpedu Haubdoree nompeOALeMbLX
npodyxkmos numanus 6 mupe. Ha cez00HAuHUL Jetb 6bI6AeH PO GUmMonamozeHHblx 6Upycos,
NOPAXKAIOWUX CeAbCKOXO3STCEeHble pachenus, Komopvle OMpUlamerbHo 6AUAIOM HA
KOAUUECTNB0 U KAUECME0 6bIpAULUEAeMOl NPOOYKUUY U HAHOCAM OOADULOU IKOHOMUUECK U
yukep0. 3a nocaedtue 20001 Pacorb OviAa 3apaxeHa padom 6UPYCcos, UMo NPUEEA0 K CHUXKEHUTO
ypoxaunocmu, a maxxe yxyouenuro kavecmea npodyxma. OCHO6HASL NPUMUHA MO0 6 MOM,
umo pacmenue GACOAU 3APAKEHO PASAUMHBIMU MUKPOOPZAHUSMAMU, 6 MOM YUCAE SUPYCAMU
pumonamozero2o0 npoucxoxdenus. OOHUM U3 MAKUX PUMONATOZEHHDIX 6UPYCOE SA6ALEMCA
supyc mosauxu $acoru (BMB), komopuiii nospexdaem 3epi000006bie KYALMYpPol U 6AUSEN HA
pocm, passumue U Ypoxaunocmo pacmenui, cHuxas ypoxaurocmv 0o 80%. B darmoi
cmamove usyueHa OUHAMUKA Pepmenma nepokcudasol 6 Aucmvax unduyuposariiolx. BMB u

30oposvix pacmeriuil pacoru (Phaseolus vulgaris L.).
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Katouesvie caosa: Phaseolus vulgaris, nepoxcudasa, supyc mosauxu Paseoryca,

Ppepmerm, aKmMusHOCHb, MOPPOAOZUSL, MUKPOOPZAHUSM-PUINONATNOZEH.

Introduction

Common bean (Phaseolus vulgaris
L.) is one of the important legumes and
is known as a seed of hope in poverty-
its high

nutritional value such as protein, trace

stricken countries due to

elements, vitamins and antioxidants.
Common beans are a suitable food
substitute for meat in developing and
underdeveloped countries [17]. As
population growth is an important
factor in the increase in food demand,
farmers need to obtain a satisfactory
yield of beans to guarantee food security
in some areas [1]. However, high yield
losses are often observed as a result of
leaf damage caused by a number of viral
diseases, particularly BMV. BMV is the
most important and fatal foliar disease
of beans. BMV wusually occurs on the
lower surface of bean leaves and leaf
veins [4, 7]. Although BMV can appear
on both sides of the leaf, the first
symptoms of infection are usually seen
on the leaf surface along the veins. As
the disease progresses, chloritic spots
tirst appear on the tip of the bean leaf,
then the leaf curls and narrows the
intervening space until it spreads along
the border and eventually the entire leaf
surface [4, 7].

Plants develop according to
conditions and

with

environmental

constantly  interact various

biological substances. These interactions
cause many positive and negative
effects on plant metabolism. Many
viruses associate with different plant
species and change their metabolism. In
addition, virus-plant interactions alter
the expression of many plant enzymes
[7]. Enzymes act as biological catalysts
in all living organisms. Enzymes are
very important compounds in the life of
plants and control a number of
biochemical processes. One of the most
important enzymes involved in
biochemical reactions in plant cells is the
peroxidase enzyme [15]. Peroxidases are
a class of enzymes widely distributed in
plants and can be easily isolated from
most plant cells and organs. Peroxidase
enzyme controls oxidation-reduction
processes in biochemical processes in
plant cells. this enzyme belongs to the
class of oxidoreductases and has a
unique coenzyme and specificity [3].
Peroxidase is a two-component enzyme
that contains compounds of active
groups, these groups react chemically
with the substrate, or otherwise interact
with kalloid proteins with the help of
these active groups to increase catalytic
activity. The peroxidase enzyme is a
globular protein with a diameter of 50A
and 43% a-helical parts in the protein
part. Peroxidase enzyme is an enzyme

that acts on hydrogen peroxide as an
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acceptor, adopted in 1979 international
convention on enzyme nomenclature
[13]. The
peroxidase was studied by Velinder et
al. They found that 203 to 300 amino
acid residues can enter the primary
structure [5]. The
properties of peroxidase are catalyzing

primary  structure of

protein main
the oxidation of chemical compounds
with the formation of intermediate
complexes with different spectral
characteristics due to peroxide oxygen.
The enzyme is not only a
peroxidase, but also an oxidase, in
which it catalyzes the oxidation of a
number of compounds at the expense of
unactivated molecular oxygen. The
oxidase function was first identified by
Teorelyu in some plants, he identified
oxidizes
(ODE) by

absorbing oxygen and that the enzyme

an enzyme that

dihydroxyfumaric  acid

is peroxidase [18]. The oxidase function
of the enzyme is manifested in the
interaction with various chemical
compounds. A necessary condition for
the oxidase reaction is the presence of

manganese cofactor ions and various

phenolic compounds [7]. Hydro-
naphthoquinones, indolyl acetic acid,
reduced coenzymes NAD*H2 and

NADP*H2 serve as substrates for the
manifestation of the oxidase function of
peroxidase. also, research was
conducted to study the conditions of
oxidation of NAD and NAD*H by
peroxidases [13]. Determining the

isozyme spectrum of this enzyme, that

is, peroxidase, not only in plants, but
also in other living organisms, and its
role in cellular processes in the life of a
living organism, will allow solving a
number of problems of today's
agriculture and medicine. in addition,
considering the use of this enzyme in
today's  biotechnological  practical
processes, it is important to solve the

problems of purification [8].
Literature analysis and methodology

In recent years, one of the
enzymes widely used all over the world
is the peroxidase enzyme. Peroxidase is
one of the most common enzyme
proteins and is of increasing interest in
its study. The presence of this enzyme in
the tissues of plants and animals, as well
as in the composition of fungi and
bacteria, gives grounds for considering
it as an important combination of higher
and lower organisms. according to the
information of a number of authors, this
enzyme is a stress enzyme, especially in
plants growing in various extreme
conditions (arid and saline soils), in
plants infected with various
phytopathogens, the amount of this
enzyme is higher than healthy o several
in relation to plantshas been shown in
When

pathological conditions occur in plants,

many literatures [12].
it causes the amount of peroxidase
enzyme to change, that is, to increase. It
enhances the catalytic functions of the
enzyme.

Currently, high-sensitivity

biosensors have been produced based
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on recombinant peroxidases, which are

used in complex multi-component
mixtures, as well as for the detection of
various compounds in the analysis of
environmental pollution. In recent
years, peroxidase preparations isolated
from new sources appeared on the
market [12]. The most effective enzyme
today is peroxidase with high stability
under extreme conditions, which is a
recombinant  variant of  fungal
peroxidase [13].

A number of basic biochemical
processes in every living organism,
including respiration, nutrition, and
energy exchange, are carried out with
the participation of enzymes. An
is the

peroxidase enzyme found in plants [4].

example of these enzymes

Peroxidase enzyme is of special
importance among plant enzymes. It is
an enzyme that responds to the immune
system in plants [5]. In infected plants,
the  peroxidase enzyme changes
dramatically.

BMV was first
Russia in 1894 and has been known in
the United States since 1917, when the

disease became a serious problem and

identified in

continues to pose a severe threat to the
plant [17]. BMV manifests itself as an
irregular mosaic of pale yellow and
green or dark green streaks along the
veins of green leaves, hardening of
leaves, twisting, curling. This viral
disease will eventually kill the bean. this
virus is widely spread all over the world

and causes great damage to agriculture,

causing a decrease in productivity up to
80% [6]. Therefore, it is one of the
study  the
bioecological characteristics of this virus

important  issues to
in our country, such as reservoir plants
and spreader. We know that viruses
affect the plant's immune system,
causing a drastic reduction in plant
growth and development.
Unfortunately, 20-40% of crops
are lost every year due to microbial
attacks, pest infestation, nutrient
deficiency and poor soil quality [8].
BMV

infections cause approximately 70-80%

Among phytopathogens,
of all microbial diseases in agricultural
systems [9]. BMV spores have been
found to survive in the field for several
years [10]. After infecting plant parts,
the virus affects the flow of water and
nutrients in the plant, resulting in
yellowing, wilting, and plant death [3].
Initially, the use of resistant varieties
and chemical fungicides can reduce the
virus disease to some extent. however,
due to variability in pathogenicity, the
development of new pathogenic species

is an ongoing problem [15].
Discussion and results

To date, the peroxidase enzyme
has been isolated from a number of
plants such as potato, radish, wheat,
mash, beans, and it has been determined
that the peroxidases isolated from all of
them differ from each other in terms of
their activity and isoenzyme spectrum.
In recent

years, the presence of
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peroxidases weakly bound to the cell
wall on the surface of plant cells and the
ability of these peroxidases to be easily
separated from the cell wall and able to
circulate through the apoplast of the
whole plant, where it encounters a
pathogen, is "immuneinformation about
the development of "answer" appeared
[1,18]. The enzymes located in this type
are the first to encounter the "attack" of
the pathogen and resist the entry of the
virus into the internal environment of
the plant cell.
Until
Ph.vulgaris

now in our country

scientific  research  on
phytoviruses that cause disease in the
vulgaris plant has not been conducted.
Therefore, the

conducted in this direction is considered

scientific ~ research
urgent. For the research, phenological
observations were made on bean plants
grown in the territory of Tashkent
region. taking into account the
participation of the peroxidase enzyme
in the protective function of plants, it
was aimed to study the peroxidase
freely bound to the plant cell membrane
and soluble. For this, diseased local bean
varieties "Kora Koz" and "Ravat" were
selected. In which the bean plant
infected with BMV Ph. The peroxidase
enzyme bound to the plant cell and
soluble in the vulgaris leaf was
determined. For this purpose, it was
aimed to determine the dynamics of the
peroxidase enzyme in the leaves located
in the parts (upper, middle, lower) of

bean varieties infected with the virus.

The substrate for peroxidase enzyme
detection is prepared as follows.

For this, a leaf of a naturally
infected bean plant is taken, an equal
amount of 10 mg of the leaf tissue is
taken using an electronic scale and
placed in a porcelain mortar. Then 10 ml
of a 0.04 M solution of acetate (CN3-
COOH) buffer (pH=4.7) was added to it
in a ratio of 1:1, it was thoroughly
crushed in a mortar, and the resulting
mass was filtered using a four-layer
gauze into test tubes was poured.
centrifuge each homogenate at 4000 rpm
for 15 min. it is centrifuged and cleaned
of cell components. After centrifugation,
the supernatant was poured into
specially numbered test tubes, and the
precipitate was discarded. The resulting
supernatant liquid was removed and the
enzyme was completely separated from
the leaf cells, kept in a refrigerator
(+4°C) until the buffer (benzidine) was
mixed, and the amount of enzymes was
determined by  spectrophotometry
(Agilent Cary 60 UV-Vis, Ger.)). control
and different levels of virus in different
light

activity was studied in plants infected

absorption ranges Peroxidase
with peroxidase from two forms of
peroxidase weakly bound to the cell
wall and the activity of peroxidase
enzyme in the soluble ratio (weakly
bound to the cell wall 625, soluble 640
nm).

For this, enzyme activity was
determined using spectrophotometry
(Agilent Cary 60 UV-Vis, Ger.) by
16
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preparing samples from infected and
healthy plants. The results were
calculated based on A.H. Boyarkin's
quick method of determining the
activity of peroxidase biochemistrical —

formula:
A= (D; - Dy)VVpx = —2

T (-t IViH

in the formula; D; - headlight absorption
index; D, is the final light absorption
index; t; and t, — start and end time; V;

is the volume obtained for the reaction;

V, — cuvette volume; 60 — coefficient of

rotated minutes; H - plant tissue weight
[2].

As can be seen in the diagram, it
was found that the soluble form of the
enzyme is higher than the weakly
bound form of the enzyme in the bean
plant of “Qorako’z” and “Ravot”
varieties (Fig. 1, 2). The obtained results
showed that two types of peroxidase
found in the plant: weakly bound to the
cell wall and soluble form of peroxidase
were studied by comparing the enzyme
activity in the plant in 2 types of beans,
“Qorako’z” and “Ravot”.

SO e

(WECW)

OcnosHOTO cHOBHOTO cHOBHOT CHOBHOKD CHOBHO) CHOBHOK) CHOBHOT CHOBHO

(WBCW) Soluble
Control OcHoBHO OcHoBHOI
Weakly infected OcHosHO OcnosHoI1
® Middle infected OcHoBHOM OcHoBHOM
B Strong infected OcHosHO1 OcnoBHOT

Fig. 1. Activity of peroxidase enzyme in the leaves of “Qorako’z” bean variety

Soluble form, weakly bound to
the cell wall (WBSW), the amount of
peroxidase enzyme increased
depending on the degree of leaf
damage. Especially in weakly bound to
the cell wall (WBSW) and in the soluble
form, the enzyme indicators in the

control (healthy) leaves are on the same
line with a partial difference, the
amount of the enzyme is increased
compared to the leaf samples of weak,
moderate and severe diseaseis clearly
expressed in Figures 1 and 2.
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Soluble

(WBCW)

OcHOBHOTOCHOBHOK)CHOBHOD CHOBHOTO CHOBHOO CHOBHOKD CHOBHOXD CHOBHOII

(WBCW) Soluble
Control OcHoBHO1 OcHosHOT1
Weakly infected OcHoBHOII OcnosHoi1
m Middle infected OcHoBHO1 OcHoBHOI1
B Strong infected OcHoBHO1 OcnosHoO11

Fig. 2. Activity of peroxidase enzyme in the leaves of “Ravot” bean variety

Therefore, the reproduction of the
virus in plant leaf tissues is the period of

the enzyme's pathological conditions in

enzyme increases, which increases the
immune and catalytic functions of the

enzyme.

plants. In such a trend, the peroxidase

Table 1
Peroxidase activity in the leaves of bean plant "Qorakoz" and "Ravat".
QORAKOZ RAVAT
Weakly bound Weakly bound
Numl.)er oi to the cell wall Soluble to the cell wall Soluble
experimen (WBCW) MASE (WBCW) M<+SE
M+SE M+SE
Activity o enzym mmol/ml
Control 2,02 2,55 2,13 2,04
Weakly 3,06 1,47 3,22 4,59
infected
Middle 4,45 5,28 4,67 5,48
infected
Strong infected 5,25 6,17 5,31 6,22

*- control is normal plant

The

showed that as the level of infection

conducted

with the virus increased, it was found

experiment

that the amount of enzyme in the plant
leaf increased. that is, the value of the
enzyme activity of a healthy leaf sample
was 2.02 ml, while in a heavily damaged

leaf, this indicator showed 5.25 ml, that
18
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is, it was found that it increased up to
1.5 times. therefore, based on the
obtained results, the increase of the
peroxidase enzyme at this level is
related to the occurrence of pathological

processes in plants.
Conclusion

A number of basic biochemical
processes in every living organism,
including respiration, nutrition, energy
metabolism, are carried out with the
participation of enzymes. An example of
these enzymes is the peroxidase enzyme
found in plants. peroxidase enzyme is of
particular importance among plant
enzymes [4]. It is an enzyme that
responds to the immune system in
plants. When pathological conditions
occur in plants, it causes the amount of
peroxidase enzyme to change, that is, to
increase. it enhances the catalytic
functions of the enzyme.

Currently, high-sensitivity
biosensors have been produced based
on recombinant peroxidases, which are
used in complex multi-component
mixtures, as well as for the detection of
various compounds in the analysis of
environmental pollution. in recent years,
peroxidase preparations isolated from
new sources appeared on the market
[12].

In short, the peroxidase enzyme
has a very high biological value in the
plant organism. Peroxidase enzyme
activity is different in plant leaves

(upper, middle, lower). especially, it

was observed in the experiment that the
amount of enzyme activity in the
diseased plant differs from that of the
healthy plant, and that the peroxidase
enzyme is higher in the diseased plant.
From the obtained results, it was
determined that there are differences
between the types of enzymes in these
plants. It was observed experimentally
that enzyme activity increased in bean
plants infected with the virus. In
general, in this study, when the activity
of the peroxidase enzyme in the leaf of a
virus-infected and healthy plant was
studied, the value of the enzyme activity
was 2.02 ml, while in a severely infected
leaf, this indicator was 5.25 ml. showed
that it increased up to 1.5 timeswas

determined.
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MOLECULAR IDENTIFICATION OF PVM WITH REAL-TIME PCR AND
STUDY ITS EFFECTS PHYSIOLOGICAL PROPORTIONS OF POTATO PLANTS
Yusubakhmedov A.A., Fayziyev V.B.

Department of Natural Sciences, Chirchik State Pedagogical University, Chirchik , Uzbekistan

*Corresponding author email: abdurauf2408@mail.ru
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Amnnotation. PVM, which is considered one of the viruses that infect potato plants
worldwide, causes great economic losses by causing disease symptoms such as mosaic twist in
the plant. Therefore, the detection of this virus using sensitive methods, including the PCR
method, requires a review of the results obtained using less sensitive methods such as visual, and
indicator plants, and the wider use of the PCR method in research on viruses. showed that it is
necessary. Especially in recent years, the use of the Real Time RT-PCR method, which is widely
used in many branches of biology, makes it possible to determine the amount of viruses in plant
tissue. Therefore, in this study, the Real Time RT-PCR method was used for molecular diagnosis
of PVM and allowed early detection and sorting of the virus from equiv material, including the
tumor. This, in turn, led to a decrease in the spread of virus infection to the cultivated area. In
addition, in this study, the effect of the virus on some physiological characteristics of the potato
plant, including the number of photosynthetic pigments such as chlorophyll “a”, "b” and
carotenoid, was studied. As a result, it was determined based on experiments that the amount of
chlorophyll "a” in potato plants infected with the virus decreased by 1.1 times, chlorophyll "b"
by 1.09 times, and the amount of carotenoid by 1.2 times compared to the control.

Keywords: Solanum tuberosum, virus, PVM, phytopathogen, reservoir, chlorophyll,
carotenoid, RT-PCR, spectrophotometer.
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Annomavus. KMB xomopviil cuumaemcs 00HUM U3 6UPYCOS, NOPAXAIOULUX PACITIEHUS
Kapmogeas. 60 6cem mupe, npuduHiem 00AbULUE IKOHOMUUECKUE NOmepu, 6bl3bleas maxue
CUMNMOMDBL 00AE3HU, KAK MO3auuHoe ckpyuusarue pacmenutl. Iloamomy evisérerue 3mozo
supyca ¢ NoMOuLbto UYECMEUMEALHLIX Memodos, 6 mom vucae memoda IILIP, mpebyem
nepecmMompa  pesyAbmamos, MNOAYHEHHLIX C UCHOAb30GAHUEM MeHee UYECHOEUMEAbHBIX
Memodos, MAaKux KaAK GU3YarvHole U UHOUKAMOpHLE pacmeHus, u 0oaree WUPOKOZ0
ucnoavsosarius memoda IILIP 6 uccaedosanusx 6upycos. nokKasar, Umo 3mo Heo0X00UMo.
Ocobentio 6 nocaedriue 200vt ucnorvsosariue memoda OT-I1L[P 6 pearvrom épemeru, wupoxo
UCHOADL3YEMO20 60 MHOZUX 00AACTAX OUOAOZUU, NO360ASLEM ONPedeAdnb KOAUUECE0 SUPYCO6 6
MKAHAX pacmeHuti. Dmo, 6 6010 ouepedv, NPUEEAO K CHUXKEHUTO PACNPOCHpAHeHUS 6UPYCHOU
undexyuy Ha nocesHvle naouadu. Kpome mozo, 6 0aHHom UCCAQO6AHULU USYHANOCL GAUSLHUE
supyca Ha Hexomopvlie Pu3UOAOZUYeCKUe XAPAKMEPUCMUKU pacmerus Kapmoders, 6 mom
YUCAe HA KOAUHECHE0 HOMOCUHMEMUUECKUX NUZMEHMO6, MAKUX KAK XAOPOPUAA «a», «0» U
Kapomunoud. B pesyrvmame Ha 0cHOBAHUU IKCNEPUMEHTNOE YCMAHOBACHO, U0 KOAUHECTE0
XAOPOPUANA «A» 6 3APAKEHHLIX GUPYCOM pacmeHusix xapmopers ymerouurocy 6 1,1 pasa,
xaopopurra «0» 6 1,09 pasa, a xoruuecmeo xapomuroudos 6 1,2 pasa no cpasHeruro c
KOHMPOAEM.

Katouesvie caoea: Solanum tuberosum, eupyc, KMB, ¢umonamozen, pesepsyap,

xaopopurn, kapomurioud, OT-IILIP, cnekmpopomomemp.

Introduction Despite the improvement of

In Uzbekistan, agriculture, like all breeding efforts to introduce high-

areas of industry, is developing rapidly. yielding and disease-resistant varieties

In recent years, to increase the volume of potatoes, the yield of potatoes in field

of production of agricultural products, crops is low due to various

and to obtain faster and more harvests, phytopathogens. Viral diseases are of

farmers have brought and cultivated great importance in reducing crop

high-yielding potato varieties from productivity. Such diseases serve as a
abroad. According to the data of the

State Statistics Committee, in 2022, more

limiting factor in obtaining a good
harvest [18, 17].

than 3.4 thousand tons of potatoes were In the territory of Uzbekistan, the
main viral diseases of potatoes are KXV,
KYV, PVM, KSB, KLB, KAB, and these

viruses harm the harvest every year [4].

grown in our republic and 478.3
thousand tons of potatoes were

imported from 16 countries. In 2023,
PVM was registered for the first

time in 1923, in the CIS, R.V.Gnutova

isolated potato viruses such as S, Y, M,

about 3.74 thousand tons of potatoes
were grown. 92.0% of the total

cultivated potatoes are accounted for by
farmers [6, 18, 26]. A, and L in pure form, prepared
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antiserum from them, and studied them
immunologically [4, 8].

K. Hiruki studied the usefulness of
the simple French bean indicator test for
the detection of potato M virus from
potato roots, stems, and leaves. He
found that the intact primary leaves of
several bean cultivars were highly
sensitive to selected isolates of PVM [1,
16].

In  Uzbekistan,  V.B.Fayziyev
identified PVM and studied its local
natural-reservoir  plants, and its
distribution level using ELISA and other
immunological methods for the first
time [4, 22].

When this

identified, it was not

virus was first
considered
pathogenic until it was compared with
members of other carlovirus genera. The
reason is that plants infected with PVM
do not have visible, bright, particularly
significant symptoms. Later studies
revealed that PVM often co-exists with
other potato viruses, infecting more
plants and covering larger areas. The
general symptoms caused by PVM
depend on the strain of the virus and
the variety of potatoes. PVM-infected
potatoes produce moderate to bright-
looking, linear, or mosaic spots. Some
strains show mosaic twists on the
leaves, and in some cases, the virus is
latent in the plant. The above disease
symptoms are differentiated from other
potato virus diseases [1, 13, 14].

One of the main tasks in potato

seed production is the fight against viral

diseases. Because viruses are one of the
main reservoirs in seed potatoes that
pass from season to season. Cultivation
of seed potato tubers free of viral
phytopathogens is a difficult task in
potato cultivation [21, 23].

Direct disease control measures
have not been developed in potato fields
infected with viral phytopathogens. The
most optimal way to prevent the
development of viral diseases in
potatoes is to interrupt the cycle of the
spread of the virus. The potato virus
circulation includes the source of the
potato virus - the carrier (insects) - wild
and cultivated plants that are the
reservoir of the virus. Infected potato
seed nodules are the main source of
infection. Therefore, all measures to
combat potato virus diseases should be
aimed at obtaining healthy seed nodules
(1, 4, 13].

Several literatures [1, 28, 29] show
that potato virus diseases are spread by
aphids, soil

fungi, and free-living

nematodes. Therefore, during the
migration of potato seed nodules, it is
necessary to prevent the spread of
nodules harboring the virus, to control
the sharp increase in the number of
winged chiral wasp species, especially
the wasps, and to minimize their contact
with wild plants.

Virus infection of planted potatoes
is first checked by visual, disease
symptoms. When symptoms of the
disease appear, laboratory tests are
performed. In many cases, using visual
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methods, it is difficult to evaluate seed
nodules for the presence of viral or
bacterial potato phytopathogens [20, 30].

Therefore, in this work, molecular
identification of PVM using the Real
Time RT-PCR method and studying the
effect of the virus on some physiological
characteristics of the plant was taken as
the main goal.

Materials and research methods:
PMV of potatoes was selected for
research. Because infectious diseases of
potatoes are almost everywhere, and
they increase over time in the main
potato growing areas. Viruses pass
through potato seed nodules from the
autumn-winter season [5, 7, 14]. As a
result of planting nodules with virus
reservoirs without laboratory tests, the
phytopathogen expands its territory and
adapts, and also creates a basis for the
emergence of new virus strains.

Methods of

morphophysiological

observation,
analysis, and
molecular diagnosis were chosen as
research methods. Phytopathogenic
spreading insects and reservoir wild
plants were controlled in experimental
fields planted with potatoes through the
method. Potato
disease symptoms were studied visually
[14].

And carotenoid pigments in virus-

observation virus

infected and healthy plants through
morphophysiological analysis method.
Healthy leaves were used as controls.
Each sample is checked for chlorophyll
(a) at 664 nm, chlorophyll (b) at 649 nm,

and carotenoids at 470 nm wavelength
of the spectrophotometer (UV-1700) [4,
6,7, 10].

The N.K.Lichtenthaler

was used to determine the amount of

equation
chlorophyll-a, chlorophyll-b, and
carotenoids in the plant [9].

Polymerase chain reaction (PCR) is
considered the most sensitive, accurate,
and rapid method of molecular
diagnosis of phytopathogens. Analysis
of a biological sample from a potato
plant and a seed nodule by Real Time
RT-PCR allows to identification of the
genetic molecule (DNA/RNA) of the
pathogen [17].

The sample for research is taken
according to GOST 33996-2016, clause 6
[24]. The samples taken for research
were isolated with the help of the kit of
"FitoSorb" RN-520
manufactured by the company
"SINTOL" (Russia). The real-time PCR

test was performed using the PCR

reagents

amplifier program based on the
instructions of the kit to determine the
RNA of PVM and PVL in the isolated
genetic molecule. The following
program was followed: 45 ° C for 15 min
reverse transcription, 95 ° C after initial
denaturation, 95 ° C for 15 s
* C for 40 s
annealing and elongation. Detection for
FAM (PVM), JOE (PLRV), and ROX
(INTERNAL CONTROL)

through the virus

denaturation, and 60

channels
is a hereditary
molecule and internal control is
determined.
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The research work was used in
March 2023 from the existing potato
seed collection of farms in the Tashkent
region. Before spring sowing of potato
seed nodules, the potato nodules of the
"Pikas", "Gala"

(Russia) were sorted into 2

varieties
HGalaH

groups by polymerase chain reaction.

(local), and

Group 1 is the virus-free experimental
group, Group 2 is the virus-retaining
control group. Sorted nodules were
planted in different fields of "Baurjan”
farm located in Bo’stonliq district,
"Taraqqiyot" farm, and "Yuksalish" farm
located in Qibray district.

Both experimental groups were
treated in the same conditions. Only
virus-free nodules were treated with Bi-
58 insecticide to prevent virus infection
by various aphids and the Colorado
potato beetle.

Research results and discussion:
in a plant infected with PVM, virus
virions are found in the cell cytoplasm,

in some cases in the chloroplast or

mitochondria, and harm plant growth,
amount of
their

development, the

photosynthetic pigment and
functional state.

The general symptoms caused by
the virus depend on the strain of the
virus and the variety of potatoes.
Moderate to bright, linear, or mosaic
light green and sometimes yellow spots
appear on potato leaves infected with
PV}, indicating an effect on the plant's
chlorophyll pigment.

In the next study, the bioindication
of the effect of phytopathogens on the
morphophysiological state of plants was
studied by analyzing the chlorophyll
pigment in PVM-infected and healthy
plants.

In this case, the affected leaves of
the potato plant, which have healthy
and tasty symptoms, were taken and

used for research. The pigment quantity

spectrophotometry method and
N.K.Lichtenthaler =~ was  determined
using the equation (tables 1-2).

Table 1

Changes in the amount of chlorophyll and carotenoid pigment in the leaves of

PVM-infected and healthy potato plants

Wave length
Options 470 nm 649 nm | 664 nm Ca Co Cear
Picas healthy 1,726 0.948 1,486 1493+0.43 | 13.94+0.22 | 1.60 +0.21
Picas ill 1,615 0.904 1,338 13.18+0.77 | 13.94+0.46 | 1.08 +0.21
Gala Russia healthy 2,015 1,071 2,052 1493+0.43 | 13.94+0.22 | 1.60 £0.21
Gala Russia ill 1,703 0.952 1,821 14.18 £0.08 | 12.98 £0.06 | 0.98 +0.02
Gala local healthy 1,528 0.865 1,679 17.47+0.22 |9.04+0.67 |5.16+0.16
Gala local ill 1,012 0.588 0.961 16.89+0.28 | 6.90+0.08 | 4.68 +0.07
Umid healthy 1,432 0.812 1,584 10.96 £0.29 |9.03+£0.23 |0.72+0.17
Umid ill 0.955 0.537 0.804 |7.95+0.41 8.21+0.30 | 0.65+0.26
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According to the results of the
study, the amount of chlorophyll "a"
pigment in the raw leaf mass of the
potato plant was 1.064 times higher in
the healthy (control) leaves of the Pikas

variety than in the diseased leaves, 1.149
times in the Gala (Russian) variety, and
1.184 times in the Gala (local) variety.
was found to be 1.102-fold higher in the
variety and umida (Tables 1-2).

Table 2

With PVM damaged and healthy potatoes wiring dry leaf by weight relatively
chlorophyll and carotenoids of the amount change

Plant dry leaf amount of pigment in weight,
mg/g C,and C,

Options C. C, C ratio
Picas healthy 0.86+0.03 0.474+0.002 0.742+0.02 1:1.82
Picas ill 0.808+0.03 0.452+0.002 0.669+0.03 1:1.79
Gala Russia healthy 0.863+0.02 0.474+0.001 0.742+0.02 1:1.82
Gala Russia ill 0.751+0.07 0.445+0.001 0.703+0.003 1:1.69
Gala local healthy 1.00+0.02 0.405+0.02 0.811+0.01 1:2.47
Gala local ill 0.844+0.01 0.353+0.004 0.769+0.01 1:2.39
Umid healthy 0.527+0.19 0.323+0.002 0.535+0.01 1:1.63
Umid ill 0.478+0.23 0.268+0.01 0.402+0.02 1:1.78

The amount of chlorophyll "b"
pigment was found to be 1.048 times
higher in healthy (control) leaves of
Pikas than infected leaves, 1.065 times
higher in the Gala (Russian) variety,
1.147 times higher in the Gala (local)
variety and 1.205 times higher in Umid
variety (Tables 1 -2).

Carotenoid content was also found
to be 1.109-fold higher in healthy
(control) leaves of Pikas than infected
leaves, 1.055-fold in Gala Russia, 1.054-
fold in Gala Local, and 1.330-fold in
Umid.

Multiplies in mitochondria and
chloroplasts in plants infected with
PVM, it was determined from the
experiment that the number of pigments
that carry out the photosynthetic
reaction decreases by one-two times in
infected plants compared to healthy
ones. This condition slows down many
physiological and biochemical processes
in the plant body and causes a decrease
in plant productivity. As a result, the
quality and quantity of agricultural
products decrease.

After the end of the vegetation
period, potatoes were dug up from the
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field and evaluated according to their

appearance and size (Table 3).

Grouping of healthy and virus-infected potato tubers

=
{

|

Table 3

"Pikas" variety

"Gala" (local) variety

"Gala" (Russia)
variety

"Umid" variety

Healthy potato
tubers

PVM-infected
potato nodules

The harvested crop was divided
into small, small, and large-sized groups

according to clause 4.4 of GOST 7176-
2017 (Table 4) [25].

Table 4
The difference in yield in plants infected with PVM and healthy (control) group

n 1"
"Pikas" | "Gala" (local) Gala "Umid"
—_ . . (Russia). )
g variety variety . Variety
) = variety
£ < | = 3| = 3| = g = 2
c o — @) — (@} — (@) —_—
= o= £R|p 5 £ @ 5 £ = £ m 5
"E > o) . 2 )] o . 2 (@) o . E o] o . 2 o
g . AR A R A A R A
~ c S 20 S O 2| S 2| 2|5 3| 2| < 2
3 EZ| TR EZ|EREZERET E R
=l - E|l g * El g~ ElE z
T < | o < | I < | I el
Small From
. 33+0. | 40+0. | 21+0. | 29+0. | 11+0. | 26+0. | 36+0. | 44+0
sized 35x35
33 33 33 58 33 33 33 33
small
Small up to 47+0. | 43+0. | 50+0. | 42+0. | 51+0. | 4740. | 45+0. | 41+0.
sized 35x35 58 58 33 58 58 33 33 33
Big sized up to 20+0. | 17+0. | 29+0. | 25+0. | 38+0. | 27+0. | 19+0. | 15+0.
80x80 33 33 33 33 33 58 58 33
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According to the results of the
research, the harvest was divided into 3
groups. Group 1 in the group of small-
sized potato nodules: healthy (control)
nodules were 7% less in Pikas than
diseased nodules, Gala (Russian) was
15% less, Gala (local) was 8% less and
Umid it was found that it was 8% less in
the variety. Potatoes of this group are
mainly used as feed for livestock (Table
4).

Group 2 small nodules are 4%
more in healthy (control) nodules than
diseased nodules in Pikas variety, 4%
more in Gala (Russian) variety, 8% more
in Gala (local) variety and it was found
that it was 4% higher in Umid variety.

In 3 groups of pikas varieties
divided into large-sized nodules,
healthy (control) nodules were 3% more
than diseased nodules, Gala (Russian)
variety was 11% more, and Gala (local)
variety was 3% more and 4% more in
Umid variety were studied. According
to the normative document, the 2nd and
3rd groups of potatoes are used for
public consumption.

From the above study, it became
clear that it is possible to obtain high-
quality products by planting healthy
seed nodules, taking measures to
combat the damage of plants by
phytopathogens during the vegetation
period, and performing agrotechnical
work on time.

Conclusions: It can be concluded

from the conducted research as follows;

Taking into account that the virus
multiplies in  mitochondria  and
chloroplasts in plants infected with
PVM, it was determined from the
experiment that the amount of pigments
that carry out the photosynthetic
reaction decreases by two to three times
in infected plants compared to healthy
ones. This condition slows down many
physiological processes in the plant
body and causes a decrease in plant
productivity. As a result, the quality and
quantity of agricultural products
decrease.

Also, by applying PCR diagnostics
in the selection of virus-free seed
nodules of potato, the plant will be
damaged by fewer phytopathogens
during the vegetation period. As a
result, the plant is under less stress, and
it provides a basis for obtaining a large
and high-quality harvest.
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OCOBEHHOCTD TETEPOXPOMATIHOBOW M3BMEHUMBOCTU U SIAEPHO-
MEMBPAHHBIX B3AVUMOAEMCTBUN Y HEKOTOPEIX ICCAEAOBAHHBIX
BNAOB, IIOAUT'EHOMHBIX IMBPUAOB 1 TEKCAII10MAOB XA0OITYATHUKA

Amypos A.T.!, Kypbanbaes I1.1.2

Tepmesckuti puruar Taurkenmcroi mMeoutuHckoi axademuu
Kagedpa meduvuricicoii 6U0OA0ZUY U 2UCTIOAOZUM.
2. Tepmes. Pecnybauka Ysbexucmar.
2Mncmumym zenemuxuy U 9KCHepUMeHmarvHoil ouorozuy pacmeruii AH PY3.

Ya.Oxopu-10s3, Kubpaiickuii paiion, Tawkernmcias 06aacmo.
*CootsercrByioniuit asTop email: ilhomak@mail.ru

Annomayus. B cmamove anarusupyomes danHvie 0 POAU HEKOmopulx ocoderHocmen
cmpoeHus u nosedeHus. 10epHoi 000A0UKY U 2e1MepoXPOMAMUHOEHIX YUACTKOE XPOMOCOM U UX
USMEHUUBOCHTD Y HEKOMOPLIX 61006, NOAUZEHOMHBIX 2UOPUI08 U 2eKCANAOUO06 XAONUAMHUKA.
Hamu  uccaedosativr  603MoxKHble nymu  6o1x00a  IHOOMUMOMUHECKUX — XPOMOCOM U3
KAPUONAASMOL 6 UUMONAASMY, 4 MAKKE 10 603MOKHOCMU, onpederet XapaKmep cmpyKmypol
nosepxHocmu S0epHoti MemOparvl U ez0 nosedeHue 6 UUKAAX IHOOMUIMO306 PASSUCATOULe20Cs
60A0OKHA. B ceeme amux damroix npedroxervl Hexomopvie MOJEAU 603MOXKHOU CHPYKMYpoL
nosepxHocmu  A0epHoti  MemOparvl  IHOONOAUNAOUOHO20 A0pa  PA3EUBAIOULE20CS  60AOKHA
xronwamuuxa. Mexdy mem, 00 cux nop He YCmMAaHo6AeHbl MHOZUE 60MPOCLl KACATOULUECS.:
CpYKmMypvl  IHOOMUMOMUYECK020  A0pa, — e3aumodeicmeusd — 40pa U UUMONAASMDbL
PA36UEAIOULE20CS. 60AOKHA, CIPYKMYpPOL U no6ederusl 10epHoti MemOparvl He MOAbKO 6 00HOM
IHOOMUMOMUHECKOM UUKAE, HO U 6 UeAOM — 6 Npolecce OHMO0ZeHe3A 60A0KHA.

Katouesvie caosa: ardomumos, aHOONOAUNAOUOUS, 2e1MEPOXPOMAMUHOEDIE YHACTHKU

XPOMOCOM, NOAUZEHOMHDIE 2UOPUILL U 2eKCANAOUIbL, AdepHas MemOpana.

PECULIARITY OF HETEROCHROMATIN VARIABILITY AND NUCLEAR-
MEMBRANE INTERACTIONS IN SOME STUDIED SPECIES, POLYGENOMIC
HYBRIDS AND COTTON HEXAPLOIDES

Ashurov A.T.!, Kurbanbayev 1.Dj.?

T Termiz branch of the Tashkent Medical Academy
Department of Medical Biology and Histology, Termiz, Uzbekistan.
2 Institute of Genetics and Experimental Plant Biology of the Academy of Sciences of the Republic of
Uzbekistan, Uzbekistan, Tashkent region, 111208, Yukori-Yuz MFY.
Corresponding author email: ilhomak@mail.ru

Annotation. The article analyzes data on the role of some features of the structure and

behavior of the nuclear shell and heterochromatin regions of chromosomes and their variability in
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some species, polygenomic hybrids and cotton hexaploids. We have investigated possible

pathways for the release of endomytotic chromosomes from the karyoplasm into the cytoplasm, as
well as, if possible, the nature of the surface structure of the nuclear membrane and its behavior
in the cycles of endomytoses of the developing fiber have been determined. In light of these data,
some models of the possible surface structure of the nuclear membrane of the endopoliploid core
of the developing cotton fiber have been proposed. Meanwhile, many questions have not yet been
established regarding: the structure of the endomytotic nucleus, the interaction of the nucleus
and cytoplasm of the developing fiber, the structure and behavior of the nuclear membrane not
only in one endomytotic cycle, but also in general - in the process of ontogenesis of the fiber.

Key words: endomytosis, endopolyploidy, heterochromatin regions of chromosomes,

polygenomic hybrids and hexaploids, nuclear membrane.

BBeaenne IOAUTEHOMHBIX rMOpuAOB 17
XA0IIKOBOE  BOAOKHO  SIBASIETCS CUHTETUIEeCKIX aAAOTIOAUTIIAOUAOB
OJAHIUM U3 Ba’KHBIX IIPU3HAKOB, paau OTCYTCTBYIOT.
KOTOPOIO, B OCHOBHOM, BO34€AbIBaeTCs VI3BeCTHO, 4TO yABTPACTPYKTypa
XAO0OIT9YaTHUK. HOBTOMY I/IBy‘-IeHI/IIO DTOTO ﬂAepHOﬁ 000A0YKU BOAOKHA
BOIIpOCa  HOCBAIMIEHBL  MCCACAOBAHIIA XAOIT4aTHMKA B CBETOBOM MUKPOCKOIIe
Ppa3aAmM4HBIX CriennaAamncToB: CIDI/I- He BIAHA, TIODTOMY MHOTVE BOIIPOCHI €€
3MI010TOB, OMOXMMUKOB, IIMTOJAOTOB, TOHKOIl ~ CTPYKTYypbl ~KAAAU  CBOETO
TeHEeTUKOB, XIIMMKOB 1 AP. penteHns Ha 9A€KTPOHHOM
Hecmorpst Ha wumemomuecs B MMKPOCKOTIE.
Hay4HOII AUTepaType MHOTOYNCAEHHBIX Tak, A0 HacCTOSIIIETO BpeMeHU C
paboT, IOCBSIEHHbIEe JCCAEAOBAHNIO UICIIOAb30BaHUEM 91€KTPOHHOTO
pasBuUTH: XAOIIKOBOTO BOAOKHa, MUKPOCKOIIa HaKOIINAOCH MHOTO
pasanuHbIx aBTopos [1, 2, 6, 7, 8, 10, 11, AQHHBIX O CTPYKType U IOBEAeHUN
12], mMnHorme BOmpOCE, B TOM 4YHCAe, sAepHOll  MeMOpaHbl B IpoIiecce
Kacaromimecsa LI TOAOTUYECKON n OHTOT€He3a KJAETOK Ha psje ApPyrux
reHeT4eckon ux AudQepeHInpOBKI 0OBEKTOB.
OCTaIoTCsI CIIOPHBIMMI n YcraHOBA€HO, 4TO sAaepHas
HEBBISICHEHHBIM I A0 HaCTOSIIIIETO MeMmOpaHa ABOTIHAS u Meer
BpEMEHI. MHO>KeCTBO AOBOABHO KPYIIHBIX
Ecan M3ydeHNnIo BOIIPOCOB (amamerpoM 60-80 HM) sAepHBIX IIOp.
KapnOCTPYKTYPHBIX HP906PaSOBaHMT71 Haangne apoiitom sIA@PHOM M€M6paHbI
Pa3BMBAIOIIErOCs BOAOKHA Y HEKOTOPBIX U SAepHBIX TOp B MecTaX COeAMHeHI
BIIAOB, COpTOB IIOCBAIIICHO ABYX sA€PHBIX MeMOpaH MeXX4y coDoii,
orpaHmnyeHHoe 4nucao paodor [3, 4, 5, 7, a TaKKe TTepUHYKAeapHOTO
8], TO cBegeHMs O KapUOCTPYKTYPHBIM MPOCTpaHCTBA MeXAy AByMs MeMOpa-
M3MEeHEeHNAM pa3BUBaIOIIerocs BOAOKHa HaMM, OBLAO IOATBEPKAEHO B
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1ICCAeAOBaHIIX Ha KJeTKaX HeKOTOPBIX XAOMMYaTHUKA II0MaAaioT B
TKaHel Kpeic [13, 14, 16, 17]. LUTOIIAa3My?

B aaapHemImumx mccaAeAO0BAHUIIX M3BecTHO, 4YTO 1104 IIOPOBHIM

Ha KJeTKaX MNNMABKM U Ppsje TKaHel
Oecrto3BOHOUHBIX [18] OBIAO ITOKa3aHoO,
YTO  BHYTPEHHIOIO  MeMOpaHy €O
CTOPOHBI sApa BBICTUAAET ILAOTHBIN
HeMeMOpaHHBI - PUOPO3HBIN CAOIA.
Taknm obpasoM, sAepHast
00040YKa COCTOUT U3 BHYTPEHHeN U
Hapy>KHOM

SIA€PHBIX MeMOpaH,

IepUHyKAeapHOTO IIPOCTpaHCTBa
MeXAy HUMM, SACPHBIX IOP MAM KakK
erge X Ha3bIBAIOT ITIOPOBBIX
KOMIIA€KCOB U (PUOPO3HOTO CAO0sI, VAU
aAamunbl [20]. Taxxe oTrmevaercs, 4TO
«02e00MHI», KaK U ApyIve BapUaHThI
OTpBIBa YacTeil MeMOpaHBI I Ilepexosa
X B MeMOpaHBl LIMTOIIAa3Mbl, MOTYT
CBUAETeAbCTBOBAaTb O  IepeTeKaHU!

MeMOpan (membrane flow). Takoe
IlepeTeKaHrie MeMOpaH, IO-BUAVMOMY,
JIMeeT MeCTO B KAeTKaX U IIPOVICXOAUT B
I10C/Ae40BaTeAbHOCTIA: sIAepHas
MeMmOpaHa -  ®HAOIAa3MaTUYECKUI
PeTUKyAyM - I1a3MaTudecKast

MeMOpaHa KAeTKl, MHOIJa uepes

MeMmOpanbl amnmaparta loapaxu. OO

9TOM CBUAETEABCTBYIOT paOOTHI aBTOPOB

[19, 22].
Ham

pa3obpaTh Tak>Ke BOIIPOC O CTPYKType U

Heo0X0AVIMO Ob110

IIOBeJA€HNI  IIOPOBBIX  KOMILAEKCOB
sAepHOIl MeMOpaHBI B CBSI3M C TeM,
9YTOOBI BBIICHUTDH BOIIPOC O TOM, KaKUM
Xe obpaszom DHAOMUTOTUYECKIIE

XPOMOCOMBI pPa3BMBaOIINXCI BOAOKOH

KOMILA1€KCOM MOoJApa3yMeBaeTcs slepHast
IIopa I OKpPYXaloIluii ee amlapar:
nepudepnyecknie MAM  aHHYAApPHBIE

IpaHyAbl, COCTaBASIOIIVIE 00040K

(«aHHYAYC») IIOPEI, LIeHTpaAbHasl

nopy
MaTepuaa. HOpOBbIe KOMIIAEKChI 4ep

IrpaHy4a ¥ 3aIlOAHSIOIINNA

pa3ANYHbI (MHOrOOOpa3HEI) B
pasAMYHBIX KJA€TKaX y pasHbIX BUAOB
sykapuor [19]. Auamerp 1OpOBBIX

KOMILAEKCOB cocTaBasieT okoao 100 HwM,

COOCTBEHHO HOPBI - 70 HM;
nepudepnyeckux U LeHTPaAbHOI
rpaHya - 0KOA0 25 HM.

Co CTOPOHBI LIMTOILAa3MBbl
IIOPOBBINI  KOMIIAEKC IIpeACTaBAsSeTCs

0osee yTOIA€HHBIM B MeMOpaHy, a
MHOT4a MeMOpaHHbI 00040K 4aCTUYHO
MAY TIOAHOCTBIO 3aKpblBaeT IIopy. B
TaKMX CAydasX Ha MecTe IIOpPHl BUAEH
Oyropok saxppiaromuit nopy [15]. Ha
OCHOBaHUN

M3y49eHmsI ITIOpOBOTO

KOMIIAeKca OB1210 IpeAA0>KeHO
HECKO/ABKO cxeM mx crpoeHmsa. Tak, 1o
04HOI1 - [14] Ipearioaaraet, 4TO BHYTpU
ropa Ieperopo>keHa CIIAOIITHOA
Auadpparmori, CiocCOOHON pacIINpPsThCS
U Cy>KaTbCs.

OrMmeuaer, 4TO pasMepnl n

CTpoeHune IIOPOBBIX KOMIIZAEeKCOB

IIpaKTUYeCKM  OAMHAKOBBHI y  BCeEX
syKapuor [18].

Cunraror, uTo B BbICOKOAUPPE-
PeHLPOBaHHBIX

KAeTKaX IIOpOBbBIE

KOMIIZ€KChI HEPEAKO pacrioaaraloTcsa
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HepaBHOMEPHO, 00pa3ys CKOILAeHU.

Unucao mop B KaXAOM CKOILA€HUU
KOA€0AeTCSI U 3aBUCUT OT COCTOSIHIAS
xpomaruHa [20, 21].

O4aHakKO YMCAO CKOILAEHUN He
MEHseTCsl IIPY U3MEHEeHMSIX IAOTHOCTU
rop 17§ COOTBETCTBYIOT qucay
TOMO/OIMYHBIX IIap XPOMOCOM.

TakuMm oOpasom, nccaesoBaHNA
Pa3AMYIHBIX aBTOPOB SAAePHOI 000A0UKI
II0Ka3bIBaIOT, YTO ee CTPYKTypa TaKoBa,
4TO OHAa IO3BOASIET SIAEPHOMY COAEPKU-
MOMY COOOIIAThCA C IIUTOILAA3MOIA.

IIpeanioaaraeTcsi, 4TO BO3MOKHO 4epe3

IIOPOBBIE KOMIIAEKCBI, sAAepHOe
COAEepPXKIMOe cooOmraercs C
IUTOIIAa3MOM.  XPOMOCOMBI ~ MOTYT

ronajaTh U3 siApa B LIUTOIIAa3My yepes
CKOIIA€He IIOPOBBIX KOMIIAE€KCOB AN
Ccr1I0cob0oM «0.ae00MHTa».

BrrsBaeHue IP
(reTepoxpoMaTMHa) M UX AOKaAM3allVisd
B MeTa(aszHBIX XPOMOCOMaxX OCHOBaHBI
Ha Tpex crelupnueckux 0CoOeHHOCTIX,
1) penamkanmu nx AHK B koHIe
rnepmuoJa CUHTe3a; 2) MHTEHCUBHOM OK-
pammBaeMocTu KpacureaeM lmumsa; 3)

CIIOCOOHOCTHU K (PAIOOPECLIeHII .

K HaCTOAIEeMY BpeMeHN
reTepoXpoMaTuH 1ccAes0BaH B
XpoMOcoMax 9ye/0BeKa, BBICIIIVIX

IIpMMaTOB M1 MHOIMX BIAOB >KIMMBOTHBIX V1

pacTeHu.

HeaocraTouno CCAEA0BAHBI
MHOTVIe BOIIPOCHI KacCaIOIIeCs:
CTPYKTYPBl SHAOMUTOTUYECKOIO s4pa,

B3alIMOAEVICTBUS sApa M LIUMTOIIAa3MBbl

Ppa3BMBAIOLIETOCs BOAOKHA, CTPYKTYPBbI

U TI0BeAeHUs sAepHOM MeMOpaHBI He
TOABKO B OJAHOM DHAOMUTOTUIECKOM
LIKJAe, HO UM B 1leAOM - B IIpoliecce
OHTOTeHe3a BOAOKHa.
LHeanb nccaegoBanms
V3yanTs 0COOEHHOCTH

reTepOXpOMAaTUHOBOM  M3MEHUYMBOCTU

XpOMOCOM, U OIpeAeANUTb XapaKTep
CTPYKTYPhl ~ IOBEPXHOCTU  SA€PHOI
MeMOpaHBl U €ro IIOBedeHUe Y
HEKOTOPBIX  BUJAOB,  ITOAUT€HOMHBIX
ruOpunA0B 17§ reKCcaIra0m1A0B
XAOIT4aTHMKA.

AAsT  AOCTUKEHUMST DTON  11eAU

paboThI OBLAM IIOCTaBAEHBI CAeAYIOIIye

3ajadn:
1. Onpeseants XapakTep
CTPYKTYpBl ~ IIOBEPXHOCTU  SIA€PHOIL

MeMOpaHBI U ero IoBejeHle B IIMKAax
YHAOMUTO3a Ppa3dBUBAIOIIErocs BOAOKHA
XAOIYaTHUKA.

2. BrrsicHuts 0COOEHHOCTI
CTPYKTYPBI I COCTaBa reTepoXpoMaTuHa.
Martepmnaabl 1 METOAVIKU
yiccaeA0OBaHMS

Marepnaaom 11CCAeA0BAHUI

CAY>KNAN HEeKOTOpbIE AUTTIA0MAHDBIE

BIIABI, copTa KYyAbTUBUPYEMBIX

TeTpalAOMAHBIX  BUAOB, a  TaKXxe

IIOAUT€HOMHBIE TIOpPUABI u
aA10TeKCATLAOUABI XAOTIaTHUKA.

1) G. raimondii — B 2n=26

2) G. sturtii — B 2n=26

3) G. hirsutum (copt TamkeHT - 3) 2n=52
4) G. barbadense copt (C - 6037) 2n=52

5) F1(G. hirsutum C — 4727 x G. sturtii) B

3n=39
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6) Aaaorekcaniaoug, - (G. hirsutum C —

4727 x G. sturtii) B 6n=78

7) Aaaorexkcaniaoud - (G. hirsutum copt

T -3 x G. raimondii) B 6n=78

8) IToanrenomusIit rudpug, - (G.

hirsutum copt T -3 x G. raimondii) x G.

barbadense copt A1 — 25 (2n =4x=52)

XPOMOCOMBI.

9) IToanrenomusI rndpuy, - (G.

hirsutum copt T -3 x G. raimondii) x G.

barbadense C — 6037 (2n =4x=52)

XPOMOCOMBI.
Oxpamusanue XpOMOCOM

BOJAOKHa I UX ITIOACYET IIPOBOAUNAN IIO

MOAUPULINPOBAHHO MeTOAVKe
asTopoB  [3]. DrOoT MeTOA HaMnu
yCOBEpIIIeHCTBOBaH, I Telepb, HpHU

IoAcCYeTe 4ucaa XpOMOCOM WM YPOBH:A
IMAOUAHOCTU, Ka’KAO¥ BeAUdMHEe JAaHbI
KOHKPETHBIVI MaTeMaTU4eCKuUil CUMBOA
1 POPMYABI BBIYMCAEHIL.

IIpn wmccaeagoBaHnum IIpoIecca

YHAOMHITO3a Pa3BMBaIOIIETIOCsI BOAOKHA

y HeKOTOPBIX BUAOB, TIUOPUAOB U
MOAUTIAONAOB MIPOBOAVANICE
OKpalllMBaHMe >KUBBIX BOAOKOH, U
Ha0AIOgeHMe  Ipollecca  pa3BUTHA

BOAOKHA, KOTOpOoe (PUKCHPOBAAOCh Ha

Bugeokamepy. Taxum oOpaszoMm, aas

nccaeA0BaHIMsL Imponecca pa3BUTNA
BO/OKHa JICIIOAB30BaANCH
BuaeoMarepmadanel, € KOTOPBIX, IIPpU

IIOMOIIIM KOMIIpIOTepa oOOpabaTbiBaaAmn
ONTHMYecKyl0 MHPOPMAIUIO U MU3ydaau
KOMIIBIOTEPHBIE CHIMKIA.

Boaokna

AASL MCCAeAOBAaHIS

Opaan M3 cpeJHell 4acTy CeMSIIOYKM B

IIOBTOpPHOCTM He MeHee 10-kpaT 1o

Ka’XgoOMy BapMaHTYy.

Vamepenne XpOMOCOM
IIPOBOAVIAN I10 METOAVIKE
I'.A./leButckoro (1931) u 1o
MUKpogoTorpapusam.

DHAOMUTO3HI, MeIO3bl

nccaeaoBaau Ha MuKpockone MBDBI —
15.

PesyabTaThl 1CCA€A0BaHWSI 1 X
o0cyXaeHUe

YcraHoBMAY, YTO B XpOMOCOMaX B

1epuoz, IIPOXO>KAEHIS

DHAOMUTOTUYECKIX LIMIKAOB

reTepOXpOMaTIH yMeHBIIIaeTCsl.
Cunraercsi, YTO reTepoXpoMaTiH

y4JacTByeT B TI4100aAbHOM aJallTaluu

>KMBBIX OPTaHI3MOB.

9TO Ha

Caegyer 3aKAIOUNUTS,

CODCTBEHHBIX 11CCAeAOBAHMIIX
reTepoOXpOMAaTHHOBOM M3MEHYMBOCTU B
Ppa3BUBAIOIIVIXCS BO/OKHaX y
Pa3HOTeHOMHBIX BIAOB, IOAUT€HOMHBIX
rMOpMUAOB M TeKCalAOMAOB ITOKa3aAu
O/AHY 001ITyIO

M3MEHUYIMBOCTI

TEeHAEHIIIO
KoAm4yecTBa  0OAOKOB
rerepoxpoMaTiHa B [I0AMCOMAaTIYECKIX
xpomocoMax. B xoae mnpoxoxkaeHus

ouepe4aHOoro numkiaa SHAOMUTOTUYECKUX

AeAeHnn KOAM4YEeCTBO
reTepoXpOMaTUHOBBIX 0.10KOB B
XpoOMOCOMax  BOAOKHA  ITOCTEIIEHHO
YMEHbIIIAaeTCs.

Tax, B aeHb IBeTeHMs y BCEro
1ICCAe0BaHHOIO pPa3HOOOpas3usl BUAOB,
IIOAMTEeHOMHBIX rnopuAo0B n

rexcarr1o0ma0B XAO0IT9aTHMKa
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XPOMOCOMBI OoOHapy>Xuan

MaKcCliMaAabHOe KOAMYeCTBO 0/A0KOB

rerepoxpomMarnHa (tada. 1, guarpamme
1),
raimondii - B cpeaneMm 6-7 I'P ©aoxos,
G.sturtii - 7-8 TP 0aoxos, G. hirsutum
copt T-3 - 6-7 I'P 6.a0x08, G.barbadense C-
6037 - 6-7 I'P 64a0ka aas rekcaraonja
(G. hirsutum C-4727 x G.sturtii) - 6-7 I'P
6aoxa, (G. hirsutum copr T-3 x G.

OHU cocTaBasIAn Aas: Buga G.

raimondii) - 6 I'? 610Ka, HOAUTEHOMHOTO
TeTparaonaHoro rmopuaa - (G. hirsutum

copt T-3 x G. raimondii) x G. barbadense

G.raimondii) x  G.barbadense  C-6037
(2n=4x=52) - 7 IP ©Oaoka. K xoHmy
DHAOMUTOTNYECKON  aKTUBHOCTM U
LMKAOB  peAylAMKaIUM  XPOMOCOM
KOAMYECTBO reTepoxXpoMaTyHa
XpOMOCOM BOAOKOH ITOAHOCTBIO
JICYEePIIBIBAETCSI.

B cBsA3M ¢ 9TNM, ITpeanioaaraeM,
4TO B XOA4€ DHAOMUTOTUYECKUX IIMKAOB,
mocae ero

Ka>XA40T10 OUKAa

reTepoXxpoMaTiH B XpoMocoMax
Pa3BUBAIOIINXCSI BOAOKOH IIOCTEIIEHHO

DAVIMUHUPYET, a IeTepOXPOMaTUHOBBIX

copt Ami-25 (2n=4x-52) - 6-7 I'P 6a0ka u 04A0KOB B XpOMOCOMax CTaHOBUTCS
y TOAUT€HOMHOIO  TeTparlaoMAHOIO MeHbIlle. DTO BUAHO U3 Taba.l,
rmopuga  (G.hirsutum copr T-3 x Anarpamme 1.
Tabauma 1
lsmenennii (11o AHAM) cpegHero 4mcaa rerepoxpoMatnHoBeix (I'T) 610koB B xoge
DHAOMMNTO3a Pa3BMBaOIIErocs BOAOKHa
Ncxoanpni MmaTepmaa
—_— o = * Fli el . L e .
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Pa3BMBAIOIINXCA BOJAOKHAX, y B3SATBIX
AAsl Hallell pabOTBHI MCXOAHBIX BUAOB,
ITOAMTEHOMHBIX ruopuAOB n
aA/0TeKCaIrl10MA0B, a TakKe CTPYKTYPBHI
M  TOBeAeHUs  DHAOMUTOTUYECKUX
XPOMOCOM WM3MEHAIOINECs B XOJAe UX
9HAOMMUTOTUYECKOM peAynAMKaIm
II0OKa3aaAy, 4TO STOT BOIIPOC CAeAyeT
pas3AeAnThb Ha ABe YacTI.
B IIepBOI1 JacTtu
11e4ecoo0pa3HO PacCMOTPETh CTPYKTYPY
U BBeJeHNe DHAOMUTOTUYECKUX sigep U
XpPOMOCOM y MCXOAHBIX POAUTEABCKIUX
BIIAOB, COpPTOB. Bo BTOpOII - aHaAM3

CTPYKTYPbI u
YHAOMUTOTNIECCKUX

IIOBEAE€HIS
saaep 17
DHAOMUTOTHYECKUIX XPOMOCOM, B3ATBIX
AAST

nccaea0BaHMsL ITIOANTEHOMHBIX

rI/I6pI/I,Z|,OB u IIOANTEHOMHDBIX
aA10TeKCall101MA0B XA0IT9YaTHIKa.

Taxk,

CTPYKTYPBL U

npm nccaeA0BaHNM

roseAeHns s4ep B

G.barbadense C-6037, oTMe4yeHO, 4TO B

rpoliecce pasBUTIL BOAOKHa
oOpasyeTcst Bcero oAHO sAapo. IIpuuewm,
IIpoliecc YPHAOMUITO3a 3a OAVH AeHb A0
LIBeTeHISI IIPOXOAUT MO KAACCUIECKOMY
AAsL MUTO30B TUILY - T.e. C pa3pylleHneM
sAPHOI 000AOUKIA.

B mocaeayiomue anu saepHas
000/10YKa y UCCAeJOBaHHBIX BUAOB U
COPTOB - He pa3pyIlaeTcs - T. €. IIpoI1iecc
DHAOMUTOTUYIECKON peAynauKauuu
XpOMOCOM TIPOMCXOAUT BHYTpU sApa

Oe3 paspy1ieHus A1epHOI 000A0UKI.

Ha maTenii  geHb  pasBUTHA
BOAOKHaA, DHAOMUTOTUIECKIIE
(PHAOTIOAUTIAOUAHBIE) sapa

BBIIIIEHA3BaHHBIX BUAOB U COPTOB YXKe
IpeTeprieBaioT HECKOABbKO
DHAOMUTOTUYECKIUX ITMKAOB

B pe3yabTaTe, KOTOPBIX YBeANYMBACTCS
yPOBeHb UX IIA0UAHOCTY, OObeM sApa U

SAAPBIIIKA.
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Kak mokasplBalOT 1ccaegOBaHUe KA€TOYHOI CTeHKU (AAMHBI BOAOKHA).
IIOBEPXHOCTU sApa C yBeAudeHUeM [0 AHaanzupys LUTOAOTUYECKIIe

10 TrIC. pa3 NOpPOBBIE KOMIIAEKCHI Y sIAepP

BO/0KHa 1CcCAeAOBaHHBIX BIAOB
(G.sturtii, G.raimondii, G.hirsutum copt
T-3, G.barbadense C-6037) yBeaudeHBI B
pasMmepe (amameTrpe) M, IO-BUAVIMOMY,
OObeAUHASICh B CKOIIAEHMS ITOPOBBIX
KOMIIA€KCOB, 00pa3yloT Ha3BaHHbBIE
HaMl, HYKA1€0COMOIIOAOOHbIe KpYyIIHbIE
0oOpa3oBaHNs, KOTOpPblE 9acCTO XOPOIIO
IIPOCMAaTPUBAIOTCA 1104, MUKPOCKOIIOM.
Uncao HYKA€0COMOIIOA00HBIX

oOpasoBaHMI1 (Teaers, CKOIIL1eHUN
IIOPOBLIX KOMIIAEKCOB) IPUOAVIKEHO K
rarA0uAHOMY q1cay XpOMOCOM
BBIIIIeyKa3aHHBIX BUAOB. B cBaA3u ¢ 5TNIM,
He0OXOAVIMO OTMETNTH, YTO DTOT (pakT
OOHapy>KeHUsI CKOIIA€HMII ITOPOBBIX
KOMII1€KCOB Ha IMOBEPXHOCTU SAEPHON
MeMOpaHbI, pa3BUBAIOIIErocs sApa Ha
paHHell cTaAuM pasBUTUA (HauMHAas C

ISITOTO AHs IIOCAe IiBeTeHU:) TpeOyer

AaAbHeNIIero OTAeAbHOTO Doaee
rayOoKoro MCCAeAOBAHS C
HpUMeHeHIeM HOBBIX SIA€PHBIX
Kpacureaeri, TaKMxX Kak T'umza
(asypo0o3un).

Hamu ormeueHo, uto Ha 5-11 AeHb
pasBUTUA BOAOKHA Y MCCA€AOBaHHBIX
BUAOB XAOIYaTHNKA, Alpa yBeAIeHbI B
pasMepe 1, B HMX, TaKuM oOOpa3oM,
IIPOCMAaTPUBAIOTCS
HYK/1€e0COMOII0A00HbIe Teablla. Popma
CaMoro sigpa BOAOKHA K ®TOMY MOMEHTY
TepsieT Kpyrayio ¢opmy u Bce 0Ooaee
npuoOpeTaeT OBaAbHYIO, WHOIAAa CO

cAerkKa 3a0CTPEHHBIMU KOHLIaM!

IperiapaTsl, B HEKOTOPBIX CAyYasIX Y
Buga G.barbadense C-6037 Obia oTMeueH
BBIXOZ, HYK/1€0COMOTIOA00HOTO

oOpasoBaHMs 13 BOJAOKHa B

saApa

LUTOIIAa3My U3 palioHa sIAepHOI
MeMOpaHbl, B KOTOpPOIl HauOOABIINII
ero u3ruod, T.e. ¢ «OCTPOTrO» ero KoHiia. B
CBSI3ML C 9TUM MOXKHO IIPeANOAOXKNUTH,
4TO 9DHAOMUTOTHYECKNE XPOMOCOMBI,
KOTOpBle  IIOCPeACTBOM  XpOMaTMHa
(CBsA3aHBI C IIOPOBBIMM KOMILAEKCAMM)
BBIXOAAT U3 siApa B IIUTOIAa3My depes

HYK/€0COMOTIOZ00HbIe 00pa3oBaHms 13

palioHOB sAAepHOM MeMOpaHBI sjpa
Pa3BMBAIOIIETOCs BO/OKHa
IpeTepIIeBafoIIX Han0oblllee
HallpsIKeHHe.

OAHaKO BMecCTe C DTUM MOJKHO
npearnnoA0KNUTb M TO, 9TO XPOMOCOMBI
I10CAe

HEeCKOAbKO KpaTHbIX

YHAOMUTOTNYECKIMX IUKAOB
peaynankKanum yMeHbIIEHbI B pa3Mepe

n MOIyT HpOﬁTI/I B IIUTOIIAa3My 4Yepe3

yBeAMYEHHbIe OTBEPCTUs  CKOILACHUIA
IIOPOBBIX KOMIIAEKCOB.
DT ABe  BBIABMHYTBIE HaMWU

TMITIOTE3bI H€O6XO,ZI,I/IMO B ,Zl,a/lI)HeIU/II_HeM
IOpOBEPUTHh M OHM OCTAIOTCA A0 KOHIIa

HEBbISICHEHHBIMIA.
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YAK: 633.31; 632.4

PASANYMNE U UISMEHUYNMBOCTDb KOANMYECTBEHHBIX ITPMI3HAKOB,
OBECITEUMBATIOIIVIX YPOKAMHOCTH OBPA3IIOB O3MIMOI'O HYTA

A.9. Kyamamarosa!, 4.Y. Toxup6oesa?, C.K. baboes!

! Uncmumym eenemuxu u aKcnepumenmarvroti ouorozuu pacmeruii AH PYs, 111226,
2 Axademuneckue uccaedosarus” Hayuonarvnozo yenmpa sSHanuil u uHHOSAUULL 6 CEADCKOM X035 1icmee,
Tawkenmcxas 00A.
*CoorsercrByommit apTop email: dilafruz10.10@mail.ru

Apeca »1eKTpOHHOI IIOUTHI COAaBTOPOB: sai-baboev@yandex.ru, d.u.tohirboyeva@mail.ru

AnHomayus: B dannou  cmamve  npoanarusuposarvl  Mmexcopmosvie U
SHYMPUCOPMOGble  PASAUMUS U  USMEHUUBOCTD HEKOMOPbIX NoKA3AmeAel YpoXKauHocmu
00pasuo6 o3umozo wyma. Ilo pesyromamam anarusa ycmano6AEHO, Mo ONMUMAALHAS OAUHA
pacmenus 03UmMoz0 Hyma 6 ycaosusx Ysoexucmara cocmasasem 70-80 cm, npeumyuijecmeenHo
pacnoAdxerue npUKpunieHus HuXHux 00006 Ha evicome 25-35 cm, emopuurovlx éemeeil - 00
18-20 wmyx u xoAuvecms 00006 e menee 70 wmyx. Onpederero, wmo maxue 00pasybl
coomeencmeyion mpebosaHuim udearvbHol moderu. Buicoxuii pasmax usmeHuusocmu maxux
2AEMEHMO06 NPOoOYKMUEHOCU, KAK KOAUUeCm6o 3eper 6 00HoMm pacmeruu om 42 do 145 u
maccor 3epra 18-41 zpamm c643aHO € KYMYAAMUSHUIM OeUCTNEUEM NOAUMEPHDLX 2eHO6.
Habatodero samemmas cyujecmeernas pasnuua (P-value=0,0001) y zeromunos nyma no
noKasameAsIM ypoxairocmu, a 00Aee 6bICOKUL KoaPPuluenm Pernomunueckoti ducnepcul,
YeM 2eHOMUNUYECKOU, 03HAuAenm, WYMo 6AUsHUEe 6HeuiHel cpedvl HA  Popmuposanue

noxasameAaeil ]/pO}K{Zl:lHOCﬂ’ZI/l 6EAUKO.
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Katouesvie caoea: osumoii Hym, ypoXauHocmv, HUCAO U MAcca 3éper 6 00HOM

pacmeHuu, USMeH4YUB0CIov.

DIFFERENCE AND VARIABILITY OF QUANTITATIVE TRAITS PROVIDING
YIELD OF WINTER CHICKPEA SAMPLES

D.E. Kulmamatova!, D.U. Tokhirboeva?, S.K. Baboev!
nstitute of Genetics and Plant Experimental Biology, Academy of Sciences of the Republic of Uzbekistan, 111226,
2Agricultural Knowledge and Innovations System, Tashkent region.

*Corresponding author email: dilafruz10.10@mail.ru

E-mail addresses of co-authors: sai-baboev@yandex.ru, d.u.tohirboyeva@mail.ru

Abstract: This article analyzed inter- and intra-varietal differences and variability of
some yield traits of winter chickpea samples. According to results in Uzbekistan condition it was
established that the optimal length of winter chickpea plant is 70-80 cm, predominantly
spreading of lower beans at the height of 25-35 cm, secondary branches - up to 18-20 pieces and
number of beans not less than 70 pieces. It was determined that such samples meet the
requirements of an ideal model. High variability of such productivity elements as the number of
grains in one plant from 42 to 145 and grain weight of 18-41 grams is associated with the
cumulative effect of polymeric genes. A significant difference (P-value=0.0001) was observed
among chickpea genotypes in yield parameters, and a higher coefficient of phenotypic variance

than genotypic variance means that the influence of environment on the formation of yield trait

was high.
Key words: winter chickpea, vyield, number and weight of grains in one plant,
variability.
Bseaenue yCAOBUIAM, MIPOAYKTUBHOCTY,
llsMeHneHme  cocraBa  IIOYBHI, YCTOMYMBOCTU K Pa3ANYHBIM

3acyxa M IIOBBIIIIEHNE TeMIlepaTyphl,
BBI3BaHHbIE I100aAbHBIMIU IIepeMeHaMU
KAMaTa,  OKa3blBAalOT  HeraTuBHOE
BANsHNE Ha BbIpallViBaHMe pa3ANIHBIX
CeAbCKOXO351/ICTBEHHBIX KyAbTyp. B dasy
CO3peBaHMsl 3epHa MIIeHUIbl M HyTa
IIOBBIIIIeHIe TeMIlepaTyphl oT
ONTUMMAABHOIO YpPOBHsA B IIOCAeJHIE
MecCsLBl  BeCHbl, HeJOCTaTOK BAaru
oTpuIjaTeAbHO BAVSIET Ha
¢usmosornyeckoe HaloJAHEHMe 3epHa.
Nsyaenne IIPUCIIOCOOA€HHOCTH
reHeTU4ecK! pa3HOOOpasHBIX (popM K

He6Aar0HpI/I$ITHbIM KAMMaTn4eCKIMM

3aboaeBaHIsIM, IlepuoJaM BereTaru
SIBASIETCST OAHOV U3 Ba)KHBIX IIpo0aeM

HpaKTI/I‘IeCKOﬁ ceaeKknnM IIpy HAy4HOM

00OCHOBaHUU BBIIIIeYKa3aHHbIX
npodaem [14].
Aas CO3AaHMS MoaeAun

CeAbCKOXO31ICTBEHHBIX KyAbTyp Ba>XHO

N3YIUTD CAO>KHYIO B3alMMOCBI3b

IIpU3HAKOB pacreHuin u
KOHKYPEHTOCIIOCOOHOCTM ~ TeHOTMUIIOB.
Cosaanue MOAEeABHOTIO copra,
IIOAXOASIIIErO AAST Pa3ANYHBIX
KAMMAaTUYeCKMX 30H, BaXKHO, ITOCKOABKY

B HpaKTquCKOﬂ ceaeKgomum CAO>KHO
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COBMECTUTH B OAHOM T€HOTUIIE BBICOKUIL
HOTeHIINaA u DKOAOTUYIECKYIO
aAanTUBHOCTL [9]. BakHpIM TOHsATHEM
AAsl CeAeKIMOHepa SIBASETCS — IIOHATHe
UAEOTUII, IPeACTaBASIONINII  COOOM
HauAydlllee IIpOsIBA€HME pacTeHUIl B
onpeseaeHHON

cpede. D10  AaeT

npeacraBa€HI€ O  Ba’XKHbBIX CBOIU/ICTB,

KOTOpBble caeayer coOpaThb B
KyABTUBUPYEMOM pacTeHUN. YpoxKail
— KOAMYeCTBeHHas XapaKTepUCTUKA,
BO3HMKAIOIIast B pesyabTaTe
B3alIMO/EeVICTBIAS Pa3AMYIHBIX
MopPOA0TMIeCKUX U PU3NOAOTNIECKIX
IIPU3HAKOB.

Acconuanysi MHOTUX T€HOB, T. €.
IIOANIEHOB, WUIPaeT KAIOYEBYIO pOAb B
¢penoTHUIIIIIECKOM HPOsIBAEHUN
KOAMYeCTBEHHBIX IIPU3HAKOB, u
3aMe4eHO, YTO OHM Pe3KO M3MEeHSIOTCS
1104, BAMSHIEM YCAOBUV  BHEIIHEN
cpeasr [11].

Ha ceroausimunit AeHp OOABIIION
pobaemornt AAs CeAeKIVIOHePOB
SABASIETCSI He TOABKO YAOBAETBOpeHNe
CIIpoca Ha IIPOAYKTBI HUTaHUA W3-3a
ra400a4bHOTO M3MEHeHNs KAuMaTa, HO I

Oyay1mx
pacrty1ero

Haceaenus [4]. HeobxoauMo ITOBBICUTH

yAOBAETBOpeHIe
HOTpeOHOCTell B INIIe
YPO>KalTHOCTb IIPOAOBOABCTBEHHBIX
©00O0BBIX KyABTYpP, B OCOOEHHOCTH HyTa.
Hyr BBIPAIIIIBACTCS

IIpaKTN49eCcKn BO BCe€X permoHax B

pa3AMYHbIX I10AEeBbIX YCAOBUSIX
Y3bekucrana u SIBASETCS
BTOPOCTEIIEHHOM  ITPOAOBOALCTBEHHON

KyAbTypoil. B VYsbekucrane HayuHO-

nccaeaoBaTeabCKasl pa60Ta I10

BO34€/ABIBAHMIO  HyTa  HPOBOAUTCS
HeAOCTaTOYHO MHOro. B pecnybanke
HYT pa3MeIamT IIPeUMYIIeCTBeHHO B
permoHax ¢  3acylIAMBOM  ITOYBOM
paHHeN BeCHOM, a X0A0A0CTOMIKIEe copTa
HyTa MOJXHO CesATh OceHbl0. O3umbre
copra HyTa JailOT 0Oo4ee BBLICOKYIO
YPO>KaltHOCTh, YeM sIPOBbIe copTa [6].
Aas  cozpgaHus  uaeTUIIA HyTa

ObLAU NpoaHaAM3NPOBaHbl HEKOTOPBIE

XapaKTePUCTUKN  YPOXKATHOCTM  Ha
OCHOBe  rpaMuecKoil  AuMarpaMMBbI
(boxplot).

Marepmaabl 1 METOAVIKN
yiccaeAOBaHMsA
NccaeagoBannsa nOpoBOAUANCE B
2020-2022 rogax Ha OIIBITHOM Yy4YacTKe
Aypmen Nuctutyra reHetukun n DbP
AHPYVYs.

pa3MelleHsl Ha I1A0maau 3 M? ¢ B Tpex

DKCIIepMMeHTHI OBLAN
IIOBTOPHOCTSIX MCIIO/Ab30BaHIIEM METOAa
Randomized Complete Block Design
(RCBD).

HyTa IIPOBOAMAU BO BTOPOM JeKaje

IloceB TreHOTUIIOB O3MMOTIO
OKTsOpsI, a cOOp ypoKas - B TpeTbell
Aekage WMIOHA. B kauecTBe oOBekra
uccaesoBaHNsl BbIOpaHBI 36 00pas3LoB
CIENW-Chickpe

International Elite Nursery for Winter

IIMTOMHIKa DANTDBI

O3VIMBIX COpPTOB Ndptnxop u
Mycraknaauxk.

IToayyennsle AaHHBIE
aHaAU3UpPOBAaAM B CTAaTUCTUYECKON

nporpamme ANOVA STATGRAPHICS-
18.  Pasamumsas u  ko>3dPuUImeHT
M3MEHUNBOCTI MeXAY

JCITIOABb30BaHVIEM

copraMu
oIpeAeAsAn c

$yHKUINN
Ilokaszarean B

Analysis of  Variance.

obaactu OOKCIIAOTA,
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oTpaKalouiue ¢enoTUIIIIUECKOE BBICOTE pacTeHMII TeHOTHUIIBI HyTa
pacnpegeaeHne KOAMJIeCTBEHHBIX ObLAM pa3deAeHbl Ha 3 TPYIIIIbL:
IIPU3HAKOB, oOecIrieuBaIonIit 1. Pacrenmst Beicotom 60-70 cm — 7

YPO>KallHOCTh OBIAM pa3dAeAeHbl Ha ABe
COCTaBAAIONIME:  MEXIPYIIOBYIO U
BHYTPUTPYIINOBYIO. BHyTpu Ookcriaora
3HaK (+) AI0C — DTO CpejHee 3HauyeHUe
IoKasaTeAsl CMUMBOAA, TOPU3OHTaAbHbIE
AVIHUM, AeAsIye I1Aomiaab OOKCIIAOTa
rnomnoaaM, oOpa3oBbiBaaAu M-MeanaHy
Hauobo.aee

(mokaszaTeab JacToro

CIMBOAa), BepXHUI UM HIUDKHUIA
II0Ka3aTeAy OTpa’kaloT MUHMMAaAbHOE U

MaKClIMaAabHOE€ 3Ha4YeHI .

Pe3y11bTaTbI nuccaeA0BaHMIA M X

o0cyXaeHne

Yy pa3AMYHBIX
CeAbCKOXO3AVICTBEHHBIX KYAbBTYP BBICOTY
pacTeHmit M3y4aloT MNPeuMyIeCcTBeHHO
KOANYECTBEeHHBIN

Kak npusHak. B

obpas1ax HyTa oIpeeAsIOIM
¢akTOpOM YCTOMUMBOCTY K IOJAETaHNIO
" IIPUCIIOCOOA€HHOCTU K
MeXaHU3MPOBAHHON YOOpKe sBAsSeTCS
AAVIHA  OCHOBHOTO creOas. /JauHa
pacTeHms1 sABAseTCs IIOKa3aTedeM ero
YToOnI

oOecrieueHHBIM BHEITHUMIU (l)aKTOpaMI/I,

pa3BUTHAL. OBIThH AO0CTAaTOYHO

HYT AO/AKEH OBITh BBICOKUM I Xopouio

pa3BeTBAEHHBIM. Yem BBIIIIE
pacriosokeHa  HIDKHUII 000, Tem
Ooabllle  mpeAOTBpaljaeTcs  IIOTepst

ypo>Kas Bo BpeMs1 yoopku [12].
Cpeansass BbICOTa pacTeHUs B
KOAAeKIIMOHHBIX OOpasliax cocTaBuaa
76,5
HIDKHero 6o0a — 30,17 cm (puc. 1). I'lo

CcM, BbICOTa IIPpUKPEIIAeHNSI

00paslos;
2. Pacrenmus BweicoTOU 70-80 CM™m-18
00pas3Los;
3. Pactenus BoicoTovi 60aee 80 cm — 13
00pasLoB.

OOpasupl  mepBoil  I'PYIIIBI

MpeACTaBASIOT COOOM OTHOCUTEABHO

KOPOTKOTO  poCTa T€HOTMUIIBI IO
CpaBHEHMIO C  KOAAeKIVMOHHBIMU
obpasmamMm  M3-3a  pa3BeTBAEHII
POCTOBBIX creber. I'enoTnmbr

031IMOTO HyTa C AAMHOI cTe0Aas Doaee
80 cm OyayT pactu 40 Iepuoda
¢gopmupoBanusa 6000B u ¢ OoabIIeN
BEPOATHOCTD

npmuaeryr B IIEPUOJ

popmuposanus 3epHa. YCTaHOBAEHO,

qTO oOpas1bl KOAAEKITUI
peACTaBAsIOT coboit
IIPEVIMYIIIECTBEHHO pacTreHUs

cpeanero pasmepa BbicoTon 70-78 cm.
BricoTa mpukpenenus rnepsoro 6oda B
29,97

3aBMICIMOCTU OT OOpas3lioB IO AANHE

cpegHeM  cocCTaBuAa CM, B

cTe0A51 OHa MOXeT BapbupoBaThcs OT 20
36,8 cwMm.
HeOOABIIION U CpeAHNII POCT, 3aMeUeHO,

CTPYYOK
obOpas1ax

cM 40 Hecmorpsa Ha

qTO IIePBBIN HIKHUI

pacrnoao>XeH  BBICOKO. B

KOAAEKI M OTMeYeHO, 9TO
pacrioA0KeHne HIKHero 0o0a BBICOKO
3akperiaeH y ooOpasuos K-11130, K-
11121, K-11130, K-11132, VdpTtuxop un
Mycraknaauxk. Cpean 00pas311oB
KOAAEKIMU IOoKa3aTeAb IIpu3Haka oT 20
40 36,5 B KauecTBe KOHTPOABHBIX COPTOB

Ntnxop (35,7 cm) m Mycraknaank
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(345 cM) gaHHBII Opu3HaK  Obla BHYTpU n MeXxJay — oOpasuamu
OTHOCUTEABHO BBICOK. B 22 oOpasmax KOAJAEKIITMOHHOTO MaTepuaaa 10

U3y4eHHOM KOAAEKIIVU I1IepBOTO
HIKHEro 0Oo0a TroaeHmM HaXOAUTCS B
npegeaax 25-30 cM; y 11 obpasnos B
npegeaax 30-35 cM; a y 5 obpasmax
nokasaTteab Beinre 35 cm. Ilo BeIcOTE
pacTeHn:

TpeOOBaHUAM  MAeaAbHO

MoJAeAn OTBEUYaIOT 00pas1el C
000a,
PacIi0A0KeHHBIM IIPerMYIIeCTBeHHO Ha
25-35 CM.

CTadOMABHBIM

IIpUKpeIr1eHneM HI>KHETO

BBICOTE Hauboaee
KOAMYECTBEHHBIM
HoKa3zaTeaeM SIBASIETCSI BBICOTA
oOpasoBaHMs HIUDKHero 000a. B ombrtax
oOmras cpeAHsis BeANYHA
KOAAEKIIMIOHHBIX OOpa3lioB IO BTOMY
npusHaky cocrasmaa 30,17 cM, 1ae B
Aoae paseH 39,43% BBICOTBHI pacTeHN:,
TaKle  pe3yAbTaThl

TaK>Xe HalllAm

oTpa’keHue B HEKOTOPBIX
nccaeaoBanusix [10; 13].
gro 47,3%

V3Yy4€HHBIX T€HOTUIIOB O3VMMOIO HyTa

Hecmorpss ma 7O,

UMeIOT CpeAHeBBICOKMEe IIPsIMOCTOsYNe
crebam cpeaHero pocrta, obpasmnr K-
11111, K-11108, K-11114, K-11122, K-
11126, K-11128, K-11130, K-11131, K-
11132, K-11136, 1o

aHaAal3a cpegHnx

pesyabTaTam
IokasaTeaem B
rpaduke OOKCILIOT, OTMedeH TOT (aKT,

6oba
10  oOpasmax 10

4TO OOpasoBaHUe BBIIIIE B
IIPUBEAEHHBIX
CpaBHEHUIO C OCTaABHBIMU OOpa3liamMu B
COOTBETCTBUM C AAMHONM  pacTeHus
II03BOAsIeT BbIOpaTh €ro KakK TeHOTMUIL,
aZanTUPOBAHHBIN K MEeXaHU3MPOBaHHON
yoopke.  Ilo

BBICOTE pacTeHuin

Ha6AIO,ZI,aAI/ICb CyleCTBEHHbIE Pa3AMMINIA

cpaBHeHMIO c copTtamu Viptuxop u

Mycraknaauk, KOTOpBbIe ObLAU
IIpeACTaBAeHbl B Ka4eCTBe KOHTPOABHBIX

COPTOB.

104 [

b o Len bl
JLTh AT

PH (sm)

ZEH J ﬁ* Hﬂ@

12345678 910111213141516 171819 202122 232425 2627 282930 313233 343536 3738

48[

HFP (sm)

12345678 910111213141516 171819 202122 232425 2627 282930 313233 343536 3738

T
——
[ |
—3 1
—E1—
—E-
=0
—E =
CFE—
-
E—

l-puc. Pazaumume copros 1o

BBICOTE pacTreHui u BBICOTE
oOpasoBaHIsI IlepBoro 000a y o0pas1ioB
HyTa.

Y pacrennit HyTa IpOAYyKTUBHOE
BeTBA€HIE II0AOXUTEeABHO BAUSET Ha

IIPpOAYKIMBHOCTD, obnane IIEPBMYHBIX 1

BTOPMYHBIX BeTBel B pacrenunm
ITOBBIIIIAaeT ypO)KaIZ[HOCTb, a TaKKe
HanlpsIMYIO  BAVSIET Ha KOAMYEeCTBO

©000B B OAHOM pacTeHUM. Y AydIllas 9T
B3aMIMOCBSI3aHHbIe XapaKTepUCTUKH,
MO>KHO IIOBBICUTH YPO>KallHOCTh HyTa
[8]. B HyTa
cpopMmpoBaaoch OT 4 40 22 BTOPUYHBIX

obpasijax  03MMOTO

IIPOAYKTUBHBIX BETBeEI, cpeaHun
IOKa3aTeAb IIpM3HaKa cocraBua 12,51
mT. bpiao ormedeno, 4TO CcpeaHee

KOAMYEeCTBO BeTBell MeXXAy oOpasljaMu
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BapbpupoBaao or 7,1 ago 18 eamnwniy B

3aBUCMMOCTIL OT (l)aKTOpOB BHEIITHEN

cpeabl U  COPTOBOTO  IIOTeHIIMaja.
Campiit HU3KUI IoKa3aTeAb
sapukcupoBaH |y oOpasma 11136,

HanOoObIllee pa3BeTBAEHIE BBIAEAEHO Y
obpasiia 11134. Copra Viptuxop (11,5
(10,3  1T.),

M3y4eHHble KaK KOHTPOABHBIN COPT,

mr.) u Mycraknaanxk

mmMean Cpe4HIOI0 BEeANYINHY

I1A0A0HOCHBIX BeTBel. ¥ CTaHOBAEHO, 4YTO
66,6%

ob6pasiios umean 10-15 setsers, a 22,2% -

pas3BeTBAeHe KOAAEKITMOHHBIX
0oaee 15 BeTBerl.

YpOXalfHOCTh HyTa 3aBUCHUT OT
BeTBAEHNUs pacTeHMs, a TakKXe OT
KOANYeCTBa

0000B.

SIBASIETCS

oOpasylomuxca B HUX
Uncao 0OoOOB Ha pacTeHUNU
OJAHUM U3  M3MEHYMBBIX
IIPU3HAKOB. ITorennmaa K
OyToHMsanumy, LIBETEHUIO,
0600000pa3oBaHMIO y pacTeHMs] HyTa
OueHb BBICOK, HO €ro COXPaHHOCTb
3aBUCUT OT OCOOEHHOCTell copTa u
arpOTeXHMUK!M, a TakXkKe  BHEeNIHMX
ycaosuin cpeanl [12]. CocpegoTouenne
BHIMaHIs Ha Ha/3eMHOI OuomMacce,
BTOPMYHOM  BeTBAE€HMU, KOAUIECTBe
0000B 1 MHAEKCe YPO>KailHOCTU MOXKeT
IIPUBECTU K YBeAMYeHUIO YPOKallTHOCTI
HyTa [2] u uMmeeTt CUABHYIO
MIOAO0KUTEABHYIO KOPPeAsILNIO C STUMU
npu3Hakamu [5].

Koanyectso ©000B 1M3y4eHHBIX
obpasnax cocrapaset 48-100, a cpeanmii
IoKaszaTeAb IIpu3Haka - 69,59 mTyk.
Camplii HU3KHMII IOKa3aTeAb OOOOB cO
3HaueHreM 48,9 6000B - y MeCTHOIO

copra VdTuxop, a y oopasmua K-11101 -

100,8 000608,

BBICOKIM IIOKa3aTteaeM. B 3aBucumoctu

YTO SIBASIETCSI CaMBIM
OT TeHOTMIIa OOpa3loB, IIOTEHIIMaJa
MPOAYKTUBHOCTM ©OOOB 1 BHEIIHMX
CpeABI
passeTBaeHHoro oopasna (7,1 mr.) K-

¢akropos cpeau  HauMeHee
11136 pgaa 68,7 0000OB, a mOTeHIIMAA
MPOAYKTUBHOCTII OODOB Ha BTOPUYHBIX
BeTBAX Obla Ha 27,1% Bblllle, 4eM y
MECTHBIX COpPTOB NdpTuxop "
Mycraknaauk, a' y oopasua K-11124 (8,7
mT.) okaszaacs Ha 30,22 % BbIIIe IO
CpaBHEHMIO C MeCTHBIMU cOpTami (puc.

2).

12345678 910111213141516 171819202122 2324252627 282930 313233 343536 3738

150

120

1,

12345678 910111213141516 171819202122 232425 2627 282930 313233 343536 3738

2-puc.  Paszamume  cOpTOBIIO
BTOPMYHOMY BETBAEHUIO M KOAMYeCTBa
0000B B OAHOM pacTeHUM y OOpa3IiOB
HyTa

K-11115 (17,2 wrt.), K-11123 (15,3
mt.), K-11134 n K-11135 (18,0 mmT.),
obaagarorue IITPOKO

Pa3BeTBASAIOLIeIICS CIIOCODOHOCTBIO,
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MMEIOT 0obI110€ KOAMYECTBO
BTOPMYHEIX BeTBel, HO oOOpa3oBaHUE
6000B Ha BeTKax (cpopmMmpoBaHO 55,2-
79,5 6000B) UMeAU cpeAHNII TTI0Ka3aTeAb

B COOTBETCTBIM C ITpM3HaAKaMI COpPTa.

I[lo  pesyapraram  aHaAM30B
BTOpPUYHOE BEeTBJAEHUE M3y4YeHBIX
00pa31ioB K-11101 (BTOpMYHOE
BeTBaeHne Sx =9,1; M=9,0; L=7-12;

KOA4ecTBO O0OOB Ha OAHOM pacTeHU!,
cootBercTrBeHHO Sx =100,8; M=94,0; L=76-
139) K-11108 (BTOpuYHOE BeTBAECHME
Sx=12,1; M=12,0; L=9-16;
0000B Ha OAHOM

cooTBercTBeHHO Sx=80,1; M=72,3; L=69-
93); K-11109 (BTOpmMuHOe BeTBAeHME SX
=14,8;, M=15,2; L=12-20;
0000B Ha
cooTBeTcTBeHHO X=88,3; M=93; L=70-
113); K-11111 (BropmuyHOe BeTBAeHUE SX
=10,1; M=9,0; L=8-14; xoanuectBo 0000B
Ha OAHOM pacCTeHIM, COOTBETCTBEHHO SX
=81,4, M=81; L=70-95); K-11112

(sTopmuHoe BeTBAeHMe Sx =11,5; M=10,1;

KOAM4YeCTBO

pacreHnu,

KOAM4YeCTBO

OAHOM pacTeHun,

L=9-16; xoamuecrBo 000OB Ha OAHOM
pacreHnmu, =77,3;
M=75; 1=48-114); K-11117 (BropuyHOe
BetBaeHne Sx=10,4, M=11,0; L=6-14;

KOA14ecTBo O000OB Ha O4HOM pacTeHI,

COOTBETCTBEHHO Sx

cooTBeTcTBeHHO Sx =91,8; M=91; L=76-
125); K-11120 (BTOopmyHOe BeTBAeHUE SX
=124, M=12,0;, L=9-15;

0000B Ha OAHOM

KOANYIECTBO

pacreHuny,
cooTBeTcTBeHHO Sx =73,1; M=71; L=52-
104); K-11125 (BTOpmMuYHOe BeTBAeHIE
Sx =13,1; M=13,3; L=10-17; xoau4decTBO
0000B Ha OAHOM pacreHnu,
cooTBeTcTBeHHO Sx =70,8; M=70; L=60-

80);, K-11128 (uxxmaamMuy IHIOXAaHUIIT

Sx =12,0;, M=11,3; L=10-16; xoamuecTBO

0000B Ha OJAHOM pacTteHny,
cooTBeTcTBeHHO Sx =71; M=71; L=42-
100); K-11130 (BropmuHOe BeTBAEHUE
Sx=11,8;, M=12,1;

0000B Ha

L=9-15; xoamuecTBO
OAHOM
COOTBEeTCTBeHHO X=86,6; M=86,5; L=73-
106); K-11111 (BropmuHOe BeTBAEHUE
X=13,1; M=14,2; L=10-15; xoaudecTtBO
60008 Ha pacTeHny,
COOTBETCTBEHHO X=76,2; M=74; [=65-92)

y 11 reHOTHUIIOB MCXOASL U3 BTOPUYHOTO

pacrenu,

OAHOM

BeTBAE€HVISI MU3MEHINAOCh N KOAMYECTBO

©000oB Ha oOgHOM pacreHun. B

OCODOEHHOCTM  CIIOCOOHOCTh  pacTeHUII
BBICOKOJ M3MEHYMBOCTU IIO IPU3HAKY
KOAM4eTcBo 0O0OB Ha OAHOM pacTeHU!
CBI3aHO BO3AENICTBYEM KyMY/ASTUBHOIO
(aaanTuBHOTO) 9PPeKrTa IMOAMMEPHBIX
Te€HOB.
CsoricTBOM copTa,
oI peAe Ao CEMEHHYIO
IIPOAYKTUBHOCTD, SIBASIETCSI KOAMYECTBO
1 Macca 3epeH C pacTeHus, IIPU HTOM
KOANYECTBO 3epeH C pacTeHus B
oOpas1ijax KoA4eKUuy Koae0aloch oT 42
a0 145

ITIOKa3aTeAb

3epeH, a OOl CcpeaHUI
83,90

KoamyecTBo 3epeH y MeCTHBIX COPTOB

COCTaBUA 3epeH.
Viptuxap n Mycrakmaauk cocTaBAsa0
44-79 sepen, a B cpeanem - 57,9 3epemn.
YcTaHOBA€HO, 4TO KOAMYECTBO 3epeH Ha
pacreHue ypeanmdymaocb ¢ 86+5,99 a0
122,9+4,10, TO ecTb KOAMYECTBO 3€peH Ha
pacrenue ypean4yuaock ¢ 3 go 39.
YBeaudenue  KOoAM4YecTBa  3epeH B
oOpaslax II0 CpaBHEHMIO CO CpPeAHMM
3HaYeHVeM

II03BOANAO BBIACANTD

BBICOKOYpO>KaiiHple ~ copTa. Bpicokas
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U3MEHYMBOCTh ~ 4YlCAa  3epeH  Ha
pactenumn (ot 44 a0 145 3epen)
CBUAETEAbCTBYET 0 BBICOKOII

TeHOTUIIMYECKON u3MeHdnBoctu. Ilo

anddepeHnanm
MEKCOPTOBBIM IIPU3HAKaM B HaIINX

COPTOB u

OIIBITaX BBICOKOe pazHooOpasue (0T 36
A0 61) Habaogaa0ch BHYTPU KaXKAO0TO
reHoTUIla B TaKUX KOAAEKIIVIOHHBIX
obpasiax, kak K-11102, K-11103, K-
11104, K-11112, K-11115, K-11117, K-
11121, K-11122, K-11124. , K-11128, K-
11129, K-11130, K-11135.
DenoTUIIITYECKOE
paciipejeseHne 4ucaa 3epeH B OAHOM
pacreHun B K-11101
(122,9+4,10), K-11105 (88,8+4,10), K-
11108 (95,60+2,21), K-11109 (98,4+4,35),
K-11110  (102,2+4,39), K-11111
(87,8+2,93), K-11117 (101,5+6,47), K-
11120 (99,6+6,47), K-11121 (103,1+7,78),
K-11122  (101+6,79), K-11126
(113,2+1,77), K-11128 (96,0+4,97), K-
11132 (92,7+4,59), K-11135 (92,7+2,03;)

ME>KCOPTOBbBIE pPa3AN4lNs Ha IIA0Iaan

oOpas1iax

OokcraoTa CTaTUCTUYECKM 3HAYMMO II0
CPaBHEHUIO C KOHTPOABHBIM COPTOM.
Ycranosaeno, uto (3nauenue P=0,0001)
KOHTPOAb  BBIIIE  MaKCUMaAbHOIO
nokasareas: copta Viprtuxop (79 mryk),
TO eCcTh He IIepeceKkaercss B O4HOU
AVIHUIL.

B U3ydaeMOM OITBITE
KOA/AEKIVIOHHBIX MaTepuaaoB
Ha0A104a4Cs TOAUMOPPU3M TI0 YMCAY
3epeH M Macce 3epeH C pacTeHms, IIpu
®TOM  OTMEYaA0Ch, 4YTO  AMana3oH
M3MEHYMBOCTM MacChl 3€pHa cpeau

COPTOB OBIA BBICOKUM - B cpeAHeM OT 18

rpaMmmoB 40 41 rpamma. Bricokas

HaCAeACTBeHHOCTD u BBICOKIIL
reHeTMYeCKUI IIOTeHIIaA B IOy AL
HyTa OTpa’kalOTCsl Ha  BTOPMYHBIX
BEeTBsX, KoAamdecrBe 0000B, macce 100
3epeH, YpOXKallHOCTU 3epHa, a TaKXke
Macce 3epHa C pacreHu:a [7; 3] wu
KOHTPOAUPYeTCs aAAUTUBHBIMU TeHaMU
[1]. Macca 3epHa c pacTeHUs B cpeAHeM
3a 2020-2022 roanr BappupoBasa ot 10
IrpaMMOB 40 28 rpaMMOB.

CymlectseHHast pas3HHUIIA 3HaKa
IoKasaTeAs IPOUAAIOCTpMpOBaHa Ha
pucynke 3. CTaTucTu4eckme pe3yabTaThl
II0Ka3aAl, YTO W3y4eHHble I'eHOTUIIBI
OBLAN Kak MEXK-, Tak n
BHYTPVMICOPTOBBLIMIA. AmnarazoH
Me>XX00pPas3lloBoll M3MEHYMBOCTY OBl
BBICOKMM, a Macca 3epHa C pacTeHMs
koaebaaacy ot 13,34 a0 50,22 rpamma.
Cpean obpasiiop Obpl10 2 oOpasia c
Maccoi1 3epHa 40 20 rpaMM ¢ pacTeHm:,
22 obpasua c maccoir 20-30 rpamm n 14
oOpas1os ¢ mMaccoit 6oaee 30 rpamm. Y
MEeCTHBIX COPTOB, 3y4YeHHBIX B KayecTpe
KOHTPOAsl, Macca 3epHa Yy copTa
Ndtnuxop cocrasua - 18,94 r, a y copra
Mycraknmaauk - 20,18 1, Takxke
YCTaHOBAEHO, YTO BTU AaHHbIe 0OpPa3IibI

OTHOCSITCSI K MEAKOCEMEHHBIM COPTaM.
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Puc. 3. Pazanune copToB IO KOAYECTBY
3epHa I Macce 3epHa C O4HOTO pacTeHNs
00Opa3IioB HyTa

B 3aBmcumocTu OT KOAMdYeCcTBa
3epeH Ha pacrenun 31,57% reHoTuros
0O31IMOM MEIOT

KOA4eKIm HyTa

BBICOKIE TIIOKa3aTeAll MaccChl 3epHa
(uncao 3sepen Ha pacrenun ot 80,50 a0
122,9 3epeH, macca 3epHa C pacTeHHUsI OT
30,02 a0 41,09 rpamMa, COOTBETCTBEHHO).
YcraHoOBA€HO, 4YTO XOTSI TIOKa3aTeaAu
3epHa B OOpaslax (KOAMYecTBO 3epeH
Sx=87,5; M=87,0; L=62-120 mT.; Macca
3epHa Sx=32,64; M=31,0; L=21,22-45,41 1),
K-11130 (xoamuectBo 3epeH Sx=86,0 ;
M=85,0; L=62-118 1mrT.;
Sx=33,05; M=32,0; L=26,04-39,46 1), K-
11135 (koamuyectBO 3epeH  Sx=68,5;
M=67,0; L=45-92). mr.,; Macca 3epHa
Sx=23,40;, M=24,5; 1.=16,18-30,58 umeer

CeMsIH

Macca 3€pHa

cpegHee 3HadeHue, Macca
BbBICOKAsI 11O OTHOIIEHNIO K 9MCAY 3€PEH.
3HauunTeAbHAS AOCTOBEPHAsI pa3HIMLa

(smauenme P=0,0001) nabaogasacr y

TeHOTUIIOB HyTa II0 oboum IIpu3HaKaM,

a Ooaee BpICOKUII  KODPPUIMEHT

(peHOTUNMIeCcKOl  AUCIepCuu,  dem
TeHOTUIIYEeCKOI], O3Hauaer, 4TO

BAVIsSIHIIE BHEIITHEN cpeabl Ha

dpopmuposanue IIPU3HAKOB

YPO>KamHOCTU BEAUKO.
BeiBoa

YcraHoOBA€HO, 4TO OIITMMAaAbHas
AAVIHA pacTeHUsI HyTa B YCAOBIIX
70-80 cM,

0000B

IpenMyIiecTBeHHO paciiodaraercsa Ha

V30ekmnucraHa cocraBAasieT

IIpUKpeIlleHle HUKHBIX
BpICOTE 25-35 €M, BTOPMYHBIX BeTBEI A0
18-20 mTyk M KoamdectBo ©OOOOB He
MeHee

70 00pa3LoB COOTBETCTBYIOT

TpeOOBaHUAM  UA€aABHOM  MOJeAl,
KOAMYECTBO 3epeH B OAHOM pacTeHU He
MeHee 84, M Macca 3epHa C OAHOU
pactennii 41 rpamm. Ilpeasaraercsa npu
IIPOBOAEHUNI OTOOp Ha ypO>KaltHOCTD
HyTa

O6paTI/ITI) BHIMMaHNEe Ha D3DTUu

ITOKa3aTeAl.
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Du3moA0TUN ¥ OMOXVIMUN
pacTeHmnn
Plant physiology and
biochemistry

VAK 581.1:633.51

PET'Y AITOPHASI PO/Ab ®UTOXPOMA B YCTOMUUBOCTU ABIHI K
DOY3APMMO3HOMY BUATY

M.M.XoramosB!, Axmeaxauos 1.I'.2
Mucmumym zenemuxu u akcnepumenmarvtoti buorozuu pacmeruii AH PYs, Ysbexucman.
Mncmumym ouopusuicu u ouoxumuu npu HYY3, 2. Tawxernm, Ysoexucman

*Coomeemcmeytomuii asmop email: mansurhatamov@mail.ru
)

Adpeca arexmponHoi noumut coasmopos: iskakhm@mail.ru

Annomanus. Viccaedosano éausHue npednocestoti 00padomxu cemsm céemom KpacHou
ooracmu  cnekmpa Ha ycmotinueocmv pacmeruil  dotiu  (Cucumis melo L.) copma
«Kuuxunmoit» K« nopaxeruto QPYsapuosHviM GUANOM, 6LI3LIEAEMOMY PUMONANOZEHHDIM
epubom Fusarium oxysporum f. sp. melonis. Buviserena pazronanpasrennocmo adgpexnos
KpacHozo u 0arbHezo KpacHozo céema Ha creneHb nopaxeHus pacmeruti namozeHom, Komopyo
onpedersAl no XapaxmepucmudeckKum CUMNMoMam 00Ae3HU HA AUCHLAX U CMedALX
pacmenuti. Ilpu uepedosanuu obpabomxu cemar KpacHviM U OAALHUM KPACHOIM C6ermoM
KOHeuHvlil afdexm onpedersrcs mem 6UdOM 00AYHeHUs, KOmMOpuviti 0eticeo6ar nOCAeOHUM.
Pesyromamut - $omoOU0A0ZUECK020  MECMUPOSAHUSL  NO360AUAU  YCMAHOSUMDb  YuaAcHue
PUMOXPOMHOTLL CUCEMbL 6 KOHMPOAe ycmotiuueocmu pacmenuil doinu copma «Kuuxunmori»
K pysapuostomy eurmy. Iloxasano HAAUUUE 6bICOKOU NOAOKUMEALHOU KOPPeAsUUU Mexdy
napamempamu  UHOYKUUU  GAYopecueHyuu  XAOPOPUAAA  AUCHIbES,  OMPAXKAIOULUX
PYHKUUOHANDHYI0 AKMUEHOCTD POMOCUHmMemuieckozo annapama, y crmeneHvo nopa;xeHus
pacmenutl, GLIPAULEHHBIX U3 HEOOAYHUeHHOLIX U  O00AYHEHHBIX KPACHOIM C6EMOM  CeMSH.
Pesyrvmamur  nposederolx UCCAI06AHULL YCMAHABAUCAION 603MOXKHOCHIL APPeKmMUcHOIL
pezyAsyuu yemotivueocmu Ovinu copma «Kuukunmoti» x nopaxeruto zpubom Fusarium
oxysporum f. sp. melonis nocpedcmeom Pomoaxmueayuu PumMoxpomHol CUCEMbl CeMH
nepeo nocesom.

Katouesvie caosa: Cucumis melo L., Fusarium oxysporum f. sp. melonis, ycmouuusocmo

K namozery, Gumoxpom, KpacHolii céem, Gomocurimes, PpAyopectentyus XA0poPUAA.

REGULATORY ROLE OF PHYTOCHROME IN MELON RESISTANCE TO
FUSARIUM WILT
M.M. Khotamov!, I.G. Akhmedzhanov?.

Unstitute of Genetics and Plant Experimental Biology of the Uzbek Academy of Sciences, 111208 Kibray,

Uzbekistan, Corresponding author email: mansurhatamov@mail.ru

2Institute of Biophysics and Biochemistry at the National University of Uzbekistan, 100047 Tashkent, Uzbekistan
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Abstract. The effect of pre-sowing seed treatment with light in the red spectral region on

the resistance of melon plants (Cucumis melo) of the cultivar Kichkintoy to Fusarium wilt
damage caused by Fusarium oxysporum f. sp. Melonis was investigated. The directly-opposite
effects of red and far red light on the degree of plant damage by the pathogen, which was
determined by the special symptoms of the disease on the leaves and stems of plants, were
revealed. When alternating seed treatment with red and far red light, the final effect was
determined by the type of irradiation that acted last. The results of photobiological testing made
it possible to establish the participation of the phytochrome system in the control of the resistance
of melon plants of the cv. Kichkintoy to Fusarium wilt. It is shown that there is a high positive
correlation between the parameters of chlorophyll fluorescence induction of leaves reflecting the
functional activity of the photosynthetic apparatus and the degree of damage to plants grown
from non-irradiated seeds and seeds irradiated with red light. The results of the conducted
studies establish the possibility of effective regulation of the resistance of the melon cv.
Kichkintoy to the defeat of F. oxysporum f. sp. melonis through photoactivation of the
phytochrome system of seeds before sowing.

Keywords: chlorophyll fluorescence, Cucumis melo, far red light, Fusarium oxysporum

f. sp. melonis, pathogen, photosynthesis, resistance to red light.

BBeagenne

Cpean  pasamunpix  0Ooae3Heln
oBoIIe-0ax4eBbIX KyAbTYyp 0cOO0Oe MecTo
3aHMMaeT (Py3apMO3HBIN BIAT, KOTOPBIN
BBI3BIBaeTCs IpubaMu poga dysapuyM,
SKUBYIIVIMU B IIOYBE, Ha PaCTUTEAbHBIX
ocratkax 1 ceMeHax [1]. Cpean »tux
KyAbTYyp B
Pys3apno3HOMy YBAAAHUIO ITOABEP>KEHBI

HanOoOAbIIIeNl  CTeleH!u
AbtHU (Cucumis melo L.) [2-7], npu 5TOM
Hanbo/ee 3HAYUTEALHBIN yIepO ®TO
KyabType Fusarium oxysporum f. sp.
melonis HaHOCUT Ha CYTAMHUCTBIX U
TAVHIUCTBIX IO4YBax [8-12], xapakTepHbIX
aAast Y30ekucraHa. Takue ITOYBBI A€rKO
I1aTOTeHOM

KOAOHM3UPYIOTCA 3-3a

IIPUCYTCTBISI B HUX OCTAaTKOB crebaen u

KOopHen CeAbCKOXO3IMCTBEHHBIX
pacreHui, BBIpaIIBA€MBbIX B
ceBooDOpoOTe, u 0.AaronpuUATHBIM

o6pa30M BAVIAIIOINMX Ha YBeANYeHNe

ATUX YCTOVYMBBIX ITaTOTEHHBIX
nonyasuni [8, 13-15]. Do rpmbxosoe
3a00/eBaHNe IIPOsBASIETCS Ha Pas3HBIX
CTaAVISIX BeTeTalll! pacTeHUI, 0COOeHHO
BO BpeM:I aKTMBHOIO POCTa, MOsBAEHI
IIEPBBIX AVICTBEB U I1104000pa30OBaHIL,
4TO IIPUBOAUT K YBSIAAHUIO AVICTHEB U, B
rmoean

OOABIIMHCTBE  CcAydaeB, K

pactenmiti. B KoHedyHOM wuTOre 3TO
oOycAaBAMBaeT 4Ype3BblYaifHO BBICOKNE
IoTepu ypoXKast ¥ CHIDKEHUE ero
KadecTsa.

IIp coBpeMeHHBIX TEeXHOAOIVISIX

BO34eAbIBaHII ABIHNM, KaK ¥ MHOITX

KyABTYP,

HeoOX04VMO IpOBeJeHNe OIpeseAeHHbIX

Ce/bCKOXO3SIICTBeHHBIX

ITpOPUAAKTIUYECKIX MepOIPUATI,
HaIIpaBAeHHBIX Ha THIOBBIITIEHIIe
YCTOVYMBOCTI pacTeHmin K
dysapnosHomy  Buary. Ilpm  sTOM
VICTIOAB3YIOTCSL  pa3AN4HbIe  CTIOCOOBI

53



S
INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7) ISSN: 2181-3396(1
e

IIPpOTPaBAVIBaHVIsI CeMsIH n

OHpI)ICKI/IBaHI/I}I II0OCEeBOB IIeCTLIMAaMI
[16].

DKOAOTMYECKN HeDe30IIaCHBI,

Oanako ™M  MeToAsl OOPBHOBI
IIO9TOMY
TpebyeTcsl CO3JaHue MeHee TOKCUYHBIX

aHaa0r1oB cpeAcTts 3amutel [17]. Kpome

TOIO, KakK OTMe4eHO B  pabore
Hosuxkosorin .. [18], 3alura
pacTeHMII ~ IIyTeM  MCIIOAb30BaHM

XMMMYECKNX CpeACTB 11 MIMHEPAaAbHBIX

yAoOpeHnit BegeT K (POPMUPOBAHUIO

YCTOYMBBIX pac BO30yAuTe A
Doae3Hel], 00eAHeHIIO
KOANYEeCTBEHHOTO U KayeCTBeHHOIO

cocTaBa IIPUPOAHBIX MUKPOOMOIIEHO30B
VI HaKOIIAEHUIO B OKPY>Kalollleyl cpeje
TOKCMYECKMX OCTaTKOB. B 1O CBsA3Y,
aAbTepHATUBOM XMMMYECKUM CIIocobam
3alIUThl PACTeHMII, B TOM 4MCA€ ABIHU,

SIBASIETCA IIPUMEHEHIEe 6M0HpenapaT0B

Ha OCHOBe JKIBbIX KyapTyp
MUKPOOPIraHM3MOB AN peryasanunm
IIA10THOCTI HOHYZUII_II/Iﬁ

q)MTOHaTOFeHHI)IX MUKPOOPIraHM3MOB I

¢uTocaHnTapHOI ONTUMU3ALN

4, 7, 12, 17-22].

HeCMOTp}I Ha 3Ha4YuTeAabHbIE YCIIEX],

arpO®KOCHCTEM
AOCTUTHYTBbIE B DTOM HaAIIpaBA€HUV,

caeayer Y49UThIBATD TPy40€MKOCTD

AQHHBIX METOAOB M MX OTHOCUTEABHO
BBICOKYIO Ce0ecTOMMOCTb.
Bmecre C

TeM, M3BEeCTHA

peryaiaTopHasl poab 010 A0TYECKI-

aKTMBHOIO KpPacHOIO CBeTa B Ipolieccax
MopdoreHesa pacTeHUIl  pa3ANIHBIX
CeAbCKOXO3SIVICTBeHHBIX KyAbTYp [23-26].
B ocHoBe cTuMyaupylomero AencTBus
cBeTa

KpaCHOro AeXUT

¢oTomMHAYITMPOBaHHBII repexoa

¢duroxpoma mu3 HeakTuBHOU Px- B
aktuBHy10 Pak-¢popmy [27-33]. VImenno
upsamas (Px — Pax) n obpartnas (Pak —
Px)

IIO3BOASIOT PacT€HUIO pearmpoBaTb Ha

¢orokonsepcuu  pOTONUTMEHTa

Ka4yecTBo, VMHTEHCUBHOCTb u
MPOAOAKUTEABHOCTD OCBeIlleHNs
U3MeHeHleM POCTOBBIX u
dpopmooOpasoBaTeAbHBIX  ITPOIIECCOB,

KOTOpBIe HIPUHSATO Ha3bIBaTh
poromopdorenezom [34-36]. ITokazana
poab

¢oTopentenniTopa B  KOHTpOAe

YCTOMYMBOCTI pacTeHun K
HeOAaronpuATHBIM  (aKTopaM Cpeapl
[27, 37-38], B
001€3HeTBOPHBIM
[39-42].

HEOHOBbIM

TOM qycae u
MIUKPOOpraHu3Mam
reaAuin-

Obayuenne ceMsH

HapsAy
crumyanpyomuM  9p@eKToM, yKe B

AazepoM, co

paHHIOIO cTaguIo OHTOTreHe3a
UHAYLIMIPYeT ITOBBIIIIEHIIE ooren
HeCHeLU/ICl)I/I‘{eCKOﬁ YCTOMYMBOCTI

pacTeHnm orypiia K KOpHEBOV THUAW U

Jysapnoznomy

IepeqdrcA€HHbIX

I10ACOAHEUYHIIKa K
[43]. B

nccaeA0BaHIMAX Ha

YBAAAQHUIO
ceMeHax I1eA0ro
psida CeAbCKOXO3SMCTBEHHBIX KYABTYP
usydyeHa  poab  PUTOXpoMa  KakK
OCHOBHOTO ~peryaAsropa OOABIIMHCTBA
¢pusmosormueckmx IIPOLIeCCOB

pacTeHmii. AHaAOTUYHBIX AAHHBIX

OTHOCUTEABHO peryA;[TopHoﬁ poan

Mop¢o-

(¢pusmnosornuecknx mpoleccoB AbIHU, B

dutoxpoma B  KOHTpOAe

TOM qucae YCTOﬁIQMBOCTM K

Ooumotuyeckum  ¢pakropaMm  cpeabl, B
AuTepaType HeT. B ®Toil cBA3M II€AbBIO
HaCTOAIIMX MCCA@AOBaHUI  SIBASAOCDH

sy4deHne BAVISTHIL O6Ay‘leHI/I}I CeMsIH
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CBETOM KpacHOM 004acTy CIIeKTpa Ha IIPOITyCKaAu yepes ABYXCAOVIHYIO
YCTOMYMBOCTD  PacTeHMil  ABIHM K MapAro. KOHueHTpaLU/no crop
BO30yauTearo  (ysapMO3HOTO  BUATA. onpeaeAsAn C IOMOIIBIO  KaMepbl
YcraHoBaeHne — 3aKOHOMEPHOCTEN B lopseBa, a 3aTteM A40BOAUAM  AO

OTBeTax pacTeHMII Ha 0OAy4eHMe CeMsH
KpacHbIM (AMakc 660 HM) U JaabHUM
730 HM)

Haan4yme nan

KpacHbIM  (AMakc CBETOM

IIO3BOAUT BBISZIBUITD

OTCYTCTBMEe (PUTOXPOMHOIO KOHTPOAS

00/1€e3HeCTOMKOCTI DTON
CeABXO3KYABTYpPBI, a TaKXe C034acT
MIPEATIOCHLAKI AAsT paspaboTkn
DKOAOTUIECKI-YICTOTO,

BBICOKOD(PPEKTUBHOIO criocoda

ITOBBIIIIEHI YCTOﬂQMBOCTM ABIHN K

IIOPpa>kKe€HNIO (1)y3apI/IOSHI)IM BNATOM.

Marepunaabl 1 MEeTOAVIKI
yccaeAOBaHNsI
Cemena apiHM copTa «KM4KMHTOI»
BBICEBAAM B CTEPUAN3OBAHHYIO CaJO0BYIO
IIOYBY B I1AaCTMKOBBIX AOTKaX, Irde OHU
npopacraamu MOpu
30°C.

COCTOSIHMsI ~ paCTeHUI ¢

TeMneparype 26°-
CaxkeHIIBI  BBHIpaIlBaAu A0
ITIOAHOCTBHIO
PacIyCTUBIINMCS II€PBBIM HaCTOSIIUM
AUCTOM [4].
Vnokyas11110 MIPOBOAUAN C
JCIIO/Ab30BaHIEM MeTOJa IIOTPYy>KeHMs
kopHs [6]. Kyasrypy rpmba Fusarium
oxysporum f. sp. melonis U3 KOAAEKLIUU
Aaboparopun MIKOAOTUN u
aaproaorun VHcruryra OGortanmkn AH
PYs kyapruBupoBaam B 100 Ma
KapToeAbHOTO AEKCTPO3HOIO Oy/AbOHa
(PDB) B xoabax oowemom 300 mMa Ha
Bpamjamomemcst 1merkepe (oxoao 120
00/MIH) B TeueHNe OAHOI HeJeAU IIPU

25°C. Tlocae KyapTuMBUpOBaHU:A TIpud

COOTBETCTBYIOILEN IIAOTHOCTU IIyTEM
pasOaBaeHIs CTepUABHON
AVICTUAAVPOBAaHHOM BOAOIA. Aast
VICKYCCTBEHHOV MHOKYASIIUM Ca>KeHIIbI
U3BA€KaAM U3 CTePUAM3OBAHHON II0YBDI,
KOPHM IIPOMBIBAaAM B BOJAOIIPOBOAHON
BOJE, a

3aTeM IIorpy>Kaan B

KOHIAVAAbHYIO CYCII€H3UIO (107
cop/ma) Ha 15 c. VIHOKyampoBaHHBIE
CasKeHIbI IIepeHOCUAY B
CTepUAN30BAaHHYIO CaJOBYIO IIOYBY B
HOBBIX

I121aCTMKOBBIX ropuoikax u

BBIpallMBaAM B Kamepe AAS
BpIpalMBaHu: npu Temneparype 23°C
(poromnepnog 16 ).

YCTONMYMBOCTL pacTeHUil ABIHU K
IaTOTeHy oOlleHuBaan vepe3d 21 aeHp
1I0CA€ MHOKYASIIMU B COOTBETCTBUM CO
IIIKaA0M Tskectu 3aboaeBaHust 0-3 (0=
OTCYTCTBME CMMITOMOB, 1 = HeGoabIIe
IIOBPEXXACHNUs Ha AVCTBSIX, 2 = CUABHO
rnbeanb

IIOpa’keHHble  AUCTbA, 3 =

pacTeH) COrZacHO MeToay,

ommcanHomy B paborte [12]. OreHky
yCTOMYMBOCTU  IIpoBoAmam  Ha 20

pacTeHmsIX B Ka’>Xka0M BapraHTe.

PGSYAbTaTbI ObLAU BbIpa>ke€Hbl B Bl1AE

CpeAHMX 3HauyeHMII ¥ CTaHAAPTHBIX
OIINOOK.
ObayueHne  ceMsiH — KpacCHBIM

ceetoM (KC) mposoaman ocseturtesem,
M3IOTOBAEHHBIM Ha OCHOBE KpacHBIX
CBETOAMOAO0B (MaKCUMYM U3Ay4eHMUs
660 1M, 1000 Ar0kc). daabHuil KpacHBIM
ceeT (AKC) moayyaam ¢ IOMOIIBIO
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csetopnartpa KC-19, ycranosaeHHOTrO
MeXXAy 0Opa3lioM I UCTOUHMKOM CBeTa.

Omnpegesenne  ¢QyHKINMOHAABHONM
aKTUBHOCTU ¢oTocuHTeTIIUECKOTO
arraparta acCUMMAMPYIOIIMX TKaHen
ABIHM IIPOBOAMIAU METOAOM WMHAYKIIUU
dayopectientmn  xaopodpuaaa  (VIPX).
NOX
MHQPUIVPOBAHHBIX PaCTeHUIT U3MePsIAN

ma 5, 10,

ANCTbEB KOHTPOABHBIX u

15 m 20 cyrkm mocae

3apa>kKeHus BO30yANUTEeAEM
JysapnosHoro BmuATa HOpU OMOIIU
nopratupHoro  ¢gayopumerpa  [44]:

MUCTOYHMK CBeTa - cBeroauoa, 450-470

HM; npuemHnk - P-I-N  ¢orogunog;
BpeM:I 3aIIcu KMHETUKI
dayopecnenrium g0 10 mMmH C
paspemrennem 0,01 c. Ilpum sToMm
MCITOAb30BAAU caeayloniee
COOTHOIIIEHNE IIapamMeTpoB
MHAYKIVIOHHON KpUBOU

¢ayopectienniun aucroes: (Fm -Fr)/ Fe —

CTelIeHb CHVKEHMSI  MHTEHCHBHOCTU
Ppayopecrieniym xaopoduaaa,
XapaKTepu3ayloias MHTerpaAbHYIO
AKTUBHOCTH ¢oTocHHTeTYECKOTO
anmnapara, r4e Fm — MakcumMaabHOe

3HaueHMe MHAYKIuUM ¢QAyopeclieHIIN,
F: —
Ppayopectienium
ajzanTanyy AucTa pacrenns [45-48].

CTallJIOHapHOe€ 3Ha4YeHne

rmocae CBETOBOM
Cnekrpsl q)AyopecueHuMM

AVCTBLEB  M3MepsAM Ha  yCTaHOBKe
«AMAAP» [49], OCHOBHOI1 DA€MEHTHOI
0a3011 KOTOPOI SABASIOTCA: U3AydaTeab -

reAnyi-HeOHOBBIN Aa3ep, AAMHA BOAHBI

BO30Yy>KAaIOIIlero cBeTa 632 HM,
MOIITHOCTb  M3AY4YEeHNs 100  wmBT,
AVlaMeTp  CBeTOBOTO Ilydka 1 cm.

[IpyeMHUK —  TeAeckOIl  CHUCTeMBI
«Hproton» ¢
110

ceAeKINMIO CHUrHada OCYLOeCTBASAN C

AulaMeTpoM pabouero

3epkaaa mM.  CriekrpaabHyIO
IOMOIIBI0  AUDPAKITMOHHON PeIIeTKN
«MYM>».

ITporpaMMHBIM IyTeM 3a4aeTCsl PeXKUM

MOHOXpOMaTopa

paboThl Aasepa, pasBepTKa
MOHOXpOMaTOpa IO CHeKTPYy, BbIBOJ,
pe3yAbTaTOB Ha Aucriaei. B xadectse
IapamMeTpos, XapaKTepU3yIOIINIX
M3MEHEeHIsI B CIIeKTpax
dayopecuiennny, JICIIOAB30BaAN
OoTHOIlIeHne uHTeHcuBHOCTel  Ieoo/I730

criektpos VI/ADX. NMasmepenne VIADX
MIPOBOAMAN Y AUCTbEB CPeJHero spyca

y 6 -
oOpaboTaHbI

10 pacrenmni. PesyabraTh
MeTOAaMI
MaTeMaTu4eCcKom

Aocniexosy B.A. [50].

CTaTUCTUKIA 110

PesyabTaThl
XapakrepHoit 0COOEHHOCTHIO

(PUTOXPOMHOI  CUCTEMBI  SIBASIETCS
pasHOHanpaBAeHHOCTL Jevicteus KC u
AKC nHa aktusHOCTH poToniurmenra: KC
B X0Je

HpsAMOiL  (POTOKOHBEPCUN

NPUBOAUT K OOpa3doBaHMIO aKTUBHON

Pax-popmbr  ¢puroxpoma, a AKC,
HaoOOpOT, B pesyabTaTe OOpaTHOIN
doTokoHBepCcHMM  BO3BpalllaeT ero B

HeaKTUBHYIO Pk-popmy [24, 28, 32, 36].

B  coorBerctBUM C  ®TMM, A4
yCTaHOBAEHAS CyIIeCTBOBaHM
¢uroxpomHoro KOHTPOA:
¢usmosormaeckmx IIPOLIeCcCOB y
pacTeHmi IIPUMEHeTCs MeTO/,
$poTOO610A0TIUECKOTO  TeCTHMpPOBaHIs,

3aKAIOYAIOmNiics B (PpUKcallUM OTBETOB
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pacrenuit Ha odayuyennu KC n AKC, a
TakkKe MX IIOIIepeMeHHOIO AeMCTBUSL.
IIpn kOMOMHUpYIOIIEM BO3AeICTBUI
II0CAeAHUI B/ 00AydeHMs orpeeAasieT
xapaktep (QU3MOAOTNYECKOIO OTBeTa
[23, 24, 27].

3apaxeHne AbHN (Py3apMUO30M
Jaije  BCETO  IIPOSABASAETCS  IIOCAe

oOpasoBaHNA

IIePBBIX

HaCTOSIIIIX

AVICTOYKOB, UTO IIPUBOAUT K IIOABAECHUIO
XapaKTepHBIX IIPU3HAKOB  BUATOBON
004e3HM ANCTbeB pacTeHMit. /lUCThbs

Typrop,

CepbrIMU

OOABHBIX AbIHDb TEPSIIOT

CBETACIOT,  ITOKPBLIBAIOTCS
IATHaMU U ObICTpO yBsigaloT. Ha puc.1
IIpeACTaBAeHO paclpejeleHre ANCTheB
Ha 4 TIpynmel B COOTBETCTBUE CO
CTeIIeHbIO MOPa’KeHUs PacTeHUI AbIHI

COpTa «KnukmHTOom» Cl)I/ITOHaTOI"eHOM.

Puc.1. CreneHp mopakeHus! pacTeHmit AbiHNM copTa «KuukmHToi» Bo3OyauTesem

dysapnosHoro suara — rpudom Fusarium oxysporum f. sp. melonis B COOTBETCTBUU CO

IIKaAo0M TskecTn 3aboaesanmsa 0-3 (0= orcyrcrBue cumnromos, 1 = HeGoabline

IIOBpEeXKAEeHMs Ha AUCTBSIX, 2 = CUABHO IIOpa’keHHble AUCThs, 3 = rndeAb pacTeHus).

PesyabTats 11CCAeA0BAHUI
BAUSHUSI IIPeAIIOCeBHOII  00OpabOTKI
ceMsH CBeTOM  KpacHOIl  obaacTu
cnekrpa (KC, 4KC, KC+4KC, 4KC+KC)
Ha YCTOMYIMBOCTD ABIHI K
PysaprnozHomy BULATY, KOTOPYIO
olleHMBaAM MeToAoM Matsumoto et al.
[12] 10

cumiitoMaM ©Ooae3Hu dyepesd 21 aeHb

XapaKTepUCTUYIECKUM
rnocae  MHQPUIIMPOBAHUS  pacTeHMI
IpeJcTaBAeHbl B TabAuIie.

IToayuyenHble JAaHHBIE IIOKa3aAu
CTeIleHb

CpaBHUTEADBHO HM3KYIO

YCTOMYMBOCTY  pacTeHmMil  ABIHU K
MHPUIIMPOBAHUIO HaToreHOM (Bap.No3),

9TO BBIPA’Ka€TCs B BBICOKOM IIPOLIEHTE

KOAMYeCTBa PacTeHMII C XapaKTepHBIMU
CUMIITOMaMM BUATOBOTO IOPa>keHMU:: C
HeOOABIINIMHU TIOBPEKACHMSAMM AVCThEB
(1 rpynmna — 17% pacrenmii), ¢ cmAbHO
IOPa’kKeHHBIMM ANCTbIMU (2 rpymnma —
19% pacrenmnit) u rudeapio pactenuin (3
rpymma — 11% pacrennin). O6ayuenue
cemaHn KC mnepes mnocesom (Bap.No4)
OKasblBaeT  ITpaKTU4eCcKU II0AHOe
3aIlMTHOEe ITPOTUB MHPEKIIUU AeJICTBIe,
mpy  DTOM  MOPOIIEHT  pacTeHU,
oTHOcsAmMXCcs K 1 rpymnme, cHuKaercs
0oaee yem B 3 pasa, a Ha 40410 2
TPYHIIBI TPUXOAUTCS AMIIL 1 IpPOIIeHT
oT BCex MICII0Ab30BaHHBIX B
DKCIIEPUMEHTE PacTeHMUIA.

Ta0awuria 1.

Bansuaue MICKYyCCTBEHHOTO I/IHCI)I/ILU/IpOBaHI/I}I BOS6y4MT€A€M Cl)y3apM03HOI‘O BUIATa

Ha pacrupegeleHne (B %) pacTeHuin AblHU copTa «KnukmHTOV» MO TpymnImaMm B
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COOTBETCTBUM CO IIKAAOM TSKeCTH 3a00.4eBaHUs B pesyapTaTte pa3sAmnMdHbIX BapMaHTOB

IIpeAIIOCeBHOI 0OPpabOTKU CeMsIH CBeTOM KpacHOIT 001acTy CIIeKTpa

No Bapuar [Tkaaa Ts>KecTu 3a001eBaHNs
0 1 2 3
1 Konrpoap 99 1 - -
2 KC 100 - - -
3 3apaskeHue 53 17 19 11
4 KC+3apaxenue 94 5 1 -
5 AKC+zapaxenne 45 18 21 16
6 KC+AKC+3apakeHnue 47 13 32 8
7 AKC+KC+3apaskeHne 98 1 1 -

HpI/IMe‘IaHI/Ie: 1-7 — BaplaHTBI OIIbITa: 1- KOHTPOAb (HeI/IHCI)I/IHI/IpOBaHHI)Ie

pacrenus), 2 — cemeHa oopaboransl KC, pacrenus He nnpunmposaan, 3 —

nHPUUUpPOBaHHbIe pacTeHNs, 4 - ceMeHa o6padoTansl KC, pactenus nuduiinposaan, 5

- cemena oopadoransl AKC, pacrenusa nnduiuposaan, 6 - cemena oOpadOTaHbI

KC+4KC, pacrenus nadunuposaany, 7 - cemena oopadoranst AKC+KC, pacrenns

MHPULIVPOBaAN.

CosepmieHHO  MHasg  KapTuHa

oTMeuaeTcs B BapuaHTe No5 C

IpeAIioceBHON  OOpabOTKON  CceMsH
AKC, rae dukcupyercs 3HaumMMoe, IO
CpaBHEHUIO C KOHTPO/ABHBIM BaplaHTOM,
HajgeHue IIpPOlleHTa pacTeHNI B IpyIIIle
0 1 ux nosellleHVe B 3 - A€TaAbHOM
rpynrie.  DTO yKasblBaeT Ha IIPsMO-
npotusoroaoxxHein a¢pdexr KC n AKC
Ha BUATOYCTOVUMBOCTb pacTeHNI ABIHIL.
B moabsy ®TOro  CBUAETEABCTBYIOT
AaHHbIe paclpejeleHus pacTeHMI IIO
rpynmnaM TsDKecTu  3aboAeBaHMSI B
BapraHTe No6 ¢ o0OpabOTKON ceMsH

AKC nocae nx obaydenns KC, kotopoe

O4eHb 0AMBKO K  BapuMaHTaM C
nHuuupoBaHKeM  pacTeHuir  0Oe3
obayuenmsa cemsaH (Ne3) wm ¢ wmx

npegoopadorkoit AKC (5). Kpome toro,

¢oroctumyasuma cemsiH KC ormensier
AKC

49TO0 IIpUBOAUT K IIOYTU

UHTMOMpYIOIee ACVICTBUIE
(Bap.N97),
IIOAHOV  yYCTOMYMBOCTY pacTeHMil K
MHQEKIIL. IToaydyenHsie AaHHBIEe
CBIUAETEALCTBYIOT O CTUMYAUPYIOIIeM
pansHuy KC Ha BUATOYCTOMYMBOCTD

AKC

9(pPeKTUBHOCTD 3aIIUTHON CUCTEMBI, 10

ABIHI. HaIIpOTUB ITOHIM>KaeT

CpaBHEHNIO C pacrenmniamu,

IIOAy4YeHHBIMM 13 HeoOpaOOTaHHBIX

CBeTOM CeMIH. Takum o6pa30M,

Ppa3sHOHAIIPpaBA€HHOCTD BAVISIHISA

npeaoopadorkn cemssH KC u AKC n

orMeHa  ®(P@eKToB  O0AHOTO  BUAA
00Ay4yeHUsT APYIMM  yKasblBaeT Ha
yuacTe Quroxpoma B PperyAsLnn

YCTOI7[‘-II/IBOCTI/I ABIHM K cl)ysapmosHOMy

BIIATY.
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Apyrum AVIAaTHOCTUYECKIM HaAMdye W3MEeHeHMsI I[BeTa KCIAeMBbI
CUMIITOMOM (y3apMO3HOTO YBsIAaHMS gyepe3 21 aeHp 1mocae MHPUIMPOBAHMA
pacrenuin  cemerictsa Cucurbitaceae pacTeHUII ABIHU B 3aBUCUMOCTU OT
SABASIETCs MI3MEHeHMe IiBeTa COCyAVCTON npeanocesHoit oopaboTku cemsH KC,
CUCTEMBI, KOTOpOe /AerKO  MOKHO AKC mam wnx KOMOMHMPOBAHHOTO
HabAl04aTb Ha  IIPOJOABHOM  UAU BO3JeiicTBus.  PesyabraTel  AaHHBIX
IIOIIEpEeYHOM  Cpe3e  KOpHel VAU DKCIIEPUMEHTOB  IIpeACTaBA€Hbl  Ha

crebaent [4]. B »Toi1 cBsI3U McCcaAeA0BAAUL puc.2.

o
L

1]

Option

Puc. 2. Bansinne npeanoceBHoO 0OpabOTKM CceMsIH KpacHBIM, AaAbHMM KpPaCHBIM
CBETOM MAM MX KOMOMHMPOBaHHBIM BO3/€IICTBMEM Ha KOAMYeCTBO MH(PUIIMPOBaAHHBIX
BO30yauTeseM (y3apMO3HOIO BMATA pacTeHuii AviHM copra «Kmukmuroit» ¢
XapaKTepHbIM I3MeHeHIeM IBeTa COCYyAMCTOI CCTeMBl, B % OT mx ob1rero uncaa. 1-7 —
BapMaHTLl omblTa: 1 — KOHTpOAb (HeMH(UIMpPOBaHHBIE pacTeHMs), 2 — CeMeHa
obpaboransl KC, pacrenus nHe unpuiuposaanu, 3 — cemeHa He oOpabotansl KC,
pacrennst unuuUposaan, 4 - cemena oopadoransl KC, pacrenus nuuimposaan, 5 -
cemeHa oOpaboransl AKC, pacrenuss muounmposaan, 6 - ceMeHa oOpabOTaHBI

KC+4KC, pacrenusa unpuumposaan, 7 - cemena odpaboransl AKC+KC, pacrenms

MHULVPOBAA.

IToaydyenHsle JaHHbBIE IIOKa3aaAwu, KpaTHOM CHVDKeHUI 4YMCAa PacTeHU ¢
9TO MHPUIIMPOBaHNe pacTeHni MI3MEHEHHBIM  IIBETOM  COCYAVICTOM
(Bap.Ne3) mnpmBOAMT K M3MEHEHUIO cucrempl. JAKC xkak camM mno cebe
IIBeTa KCIAeMBI, KoTopas IpuodperaeT (Bap.No5), Tak um mocae KC (Bap.No6)
KOPUYHEeBO-OypbIll  OTTeHOK y  63% HaAIIPOTUB OKa3bIBaeT VHIMOUPYIOLINI
pacrenuir. Poroctumyasuus cemssn KC o¢PexT Ha 3alUTHBIE HPOTUB BUATA
repeg II0CEeBOM OKa3bIBaeT peakuyy MHPUIIMPOBAHHBIX paCTeHUI,
IIPOTEKTOpPHOe  TPOTUB  MH(pEKIUMI KOAMYECTBO KOTOPBIX C HpU3HaAKaMU
AEVICTBYE, UTO BBIPA’KaeTcsl B pe3Kkom 8- IIOpa’kKeHMsI 3aMeTHO YBeANYMBaeTCs.
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Toraa xak obpaborka cemsan KC mocae

AKC (Bap.Neo7) OTMEeHseT ero
VHIMOMpYIoIee BAMSHNE Ha
CIIOCOOHOCTD MHQPUITMPOBAHHBIX

pacTeHUiI IPOTUBOCTOSITh WH(PEKIINIA.
IIpu sTOM (PpuUKCHpyeTcss MUHUMAaAbHOE
4lICAO pacTeHNli, Ha cpe3ax KOTOPBIX
oOHapy>keH KOPUYHEeBO-Oypblil OKpac
Takum

KCIAEeMBI. obpaszoM,

npeACTaBA€HHbBIE AaHHBIC YKa3bIBalOT Ha

3¢ PpexTr

KC n AKC Ha criocoGHOCTh pacTeHmit

IPsMO-IIPOTNBOIIOAO>KHbDIE

ABIHM  IIPOTUBOCTOATH  BO30yAUTEAIO
¢ysapuosnoro suara. Ot™MeHa AeiCTBIS
KpacHOTO CBeTa AaAbHUM KpacHBIM I,
Hao0OPOT, 4aAbHEr0 KPaCHOTO KpPaCHBIM
CBETOM IIO3BOAAIOT YTBep>KAaTh, YTO

3aliuTHas ~ IpOTUB  (Py3apUO3HON

nHpEKIUN cucTeMa ABIHU

KOHTPOAMUPYETCs ¢puroxpomHoOI
cucteMoIl. B To >xe Bpems T gaHHbIE
YKa3bIBaIOT Ha BO3MO>KHOCTD PeryAsIium
YCTOMUYMBOCTU ABIHM K IIaTOTEHY ITyTeM

npeariocesHoN crumMy Ay cemsH KC.

Aasg  HOATBEpKAEHMS  AaHHOIO
IIPeAII0A0XKEeHS Ob1210 U3y4eHO
BAUSIHNE  IIPeANOCeBHON  00pabOTKu
cemag KC mHa JpyHKIIMOHaABHOE
COCTOSIHME (POTOCHHTETUYIECKOTO
armmapara (PCA) pacreHmuii AbBIHU B
YCAOBUAX BO3AENCTBUS (Py3apMO3HOTO

A

BuaTa. lleaecooOpasHoCTh IpoOBeAeHN
AaHHBIX HCCAeAOBaHUII OIlpeeAseTcs
TeM, uTO akTuBHOCTL DPCA sgBasercs
HaAe>KHbIM MHAVUKATOPOM
¢usmoaornueckoro COCTOSIHISI

paCTeHI/Iﬁ, KaK B HOpMaAbHbIX YCAOBMAIX

IIpOV3pacTaHusl, TaK u pu
BO3EVICTBUN He01aroImpUsTHBIX
¢akropos CpeABI [38, 51-53].
DPPeKTUBHBIM CII0COOOM
MccAe AOBaHMS aKTUBHOCTU
dorocuHTeTIIIECKOTO amnrapata

pacTeHMiT SABASETCA MeTOJA WHAYKLIVN
dayopectienniun  xaopopuasa (VDX)
[54-57],

HaxoAsAmuics:t B (POTOCUMHTETUIECKIX

Tak KaK xaopoduaa,

MeMOpaHaX, CAy>XUT CBOEro poda
IPUPOAHBIM  AATYMKOM  COCTOSIHMS
KA€TOK  BOAOpOCAel M BBICIIMX

pacTeHNI B U3MEHSIONINXCA yCAOBUSX
OKpy>Kalouien cpeapl [46, 58]. Ha puc.3
IpUBeAeHBl pe3yAbTaThl CPaBHUTEABHOI
OLIEHKM BAUAHMA  (POTOCTUMY ALV
cemsH KC Ha mapaMeTpsl KMHETYECKIX
KpusbIX VIOX aAncTheB pacTeHMil ABIHI,
MHQULVPOBaHHBIX BO30yAuUTEe A€M
dysapnosnoro yssganms. /as OLieHKN
U CpaBHEHUs KUHETUYeCKUX KPUBBIX
ucrioap3osaan seanduny (Fm - Ft)/Fm,
rae Fm — amnanryaa makcumyma M@X,

Ft —-amnanTyga craimoHapHOIO YPOBHSL.
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Puc.3. lsmenenme xapakTepuCTUK

MHAYKIOMOHHBIX  KPMBBIX CI)AYOpeCLIeHLH/II/I

xaopodmnasa (Fm - Ft)/Fm B 3aBucuMocTi OT CpoKa 3apa’keHIsl pacTeHIil ABIHI COpTa

“KrmuknHToin” Bo3dyaurteaem Ppysapro3HOTO BuATa. A - ipu gauHe BoaHsl 690 HM, B -

npu gauHe BoaHBI 730 HM : 1 — KOHTpOAb (pacTeHMs1 He MHPUIUPOBAAN), 2 - CEMeHa

niepeg, mocesom odayyaan KC, 3 — cemena nepea nocesom He oOayuyaan KC, pacrenns

nHpUIMpOBaA IaToOreHoM, 4 — cemeHa Iepes mocesoMm oOaydaan KC, pacrenu:

I/IH(‘I)I/ILH/IPOBEIAI/I IIaTOI€HOM. MHTepBaA AOBepMTEAbHOIZ BEepPOJATHOCTNT CpeaHUX

3HaueHU Ob11 He MeHee 95% (P<0,05).

AHaan3 WMHAYKIIMOHHBIX KPUBBIX
I10Ka3aA, 4To 3HaueHMe otHoIleHus (Fm
Ft)/ Fm aas xuHeTMKM npm AauHe
BoaHBI 690 M Kk 10 aHiIO 1OCAe
3apakeHMs1 pe3KO yMEeHbIIaeTcs U,
HauyHas ¢ 15 agHA 1mocae 3apa’keHus,
CTaHOBUTCs D0/Aee yeM B 2 pa3a MeHbIlle
II0 CpaBHEHUIO C KOHTpoaeM (puc.3, A).
DTO >Xe OTHOIIeHNE A4 KUHETUKU IPU
AaviHe BOAHBI 730 HM y>Ke Ha IIePBBIX
DTarax

HOpa>KeHms pacTeHuin

ymenbiaercs Ha 20%, a Ha 10, 15 n 20
AeHb yMeHbIIIeH!e BeAVIIHBI
napamerpa (Fm - Ft)/Fm aocrturaer 69,
77 n 80 %, cootsercrBeHHO (puc.3, B).
DoTOKOHBEpCIIST ¢uroxpoma B

akTuBHyl0O Pak-popMy B cemeHax B

pesyabTare X IIPeAII0CEBHOM
06paboTKN KC OKa3bIBaeT
IIPOTEKTOPHOE AEVICTBIIE IIPOTUB

HeraTmBHOI'O BAVISAHUSL I/IHCI)GKLH/II/I Ha

akTBHOCTL PCA 1Opa>keHHBIX BIATOM
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pacrenuii. Tak, Ipu 5TOM yMeHbIIIeHIe
OTHOIIIEeH!sI M3MepsieMOIo IlapameTpa
®CA ne mnpesplaeT 5 IPOIEHTOB Kak
Aaa xuHetuku VI®OX nipu 730 HM, Tak n
AAs1 KHeTukKy npu 690 HM.

BrisBAeHHbIe U3MeHeHs

IapaMeTpoB  KMHETUYECKMX  KPUBBIX
VDX aucTheB IOpa>keHHBIX MaTOTEHOM
OBITH

pacTeHnit  MOIyT CBsI3aHBI  C

HapyllleHleM B3alIMOAEMCTBUS  ABYX
rurMeHTHBIX goTocucteM (PCI u PCII)
U MUTpalUM SHEPIUM MeXKAy HUMIAL.
Hapymenua

Takoro poda AOAXKHBI

OTpa>kaTbCs Ha XapaKTepUCTHMKax
criektpo VIOX AnucTpeB 340pOBBIX U
OOABHBIX pacTeHuIn. B »To11 cBsIZU, Aas
HOATBEP>KACHU BBIIIIETIPMBE ACHHBIX
pe3yAbTaTOB, CBUAETEABCTBYIOIINUX O
3aIllIITHOM AEVICTBUN KC Ha

Cl)OTOCI/IHTeTI/I‘IeCKyIO AKTMBHOCTD

lv,‘?(l l"j()

o0

wm

N

) »
-'

(V)]

Puc.4. Ws3menenue

CIIEKTpaAbHBIX XapaKTePUCTUK I/IH,ZI,yuI/IpOBaHHOIZ

AVICTBEB, 1CCA€AOBAaAM CIeKTpaAbHbIe
XapaKTepUCTUKA NoOX
MHPUITUPOBAaHHBIX pacreHuis,
BBIPaIIleHHBIX u3
dpoTOCTIMY AMPOBaHHBIX u
He0Oy4eHHBIX CBeTOM CeMsIH.
M3meneHnms1 B CIIeKTpax

JayopecrieHIIUMT KOHTPOAMPOBAAU IIO
OTHOIIIEHUIO MHTeHCcUBHOCcTenm  Isoo/I730.
Ka>k A0

Ycpeanennsle 110 rpyImnre

(puc.  4)

ITOKa3bIBalOT, 4TO Ha ITPOTAKEHNU BCETO

pacTeHnin ~ pe3yAbTaThl

repuogaa M3MepeHI s CIIEKTPOB

Ppayopectienniun (c 5 o 20 geHp mocae

3apakeHus))  3HAuYeHMe  OTHOIIEHI
T690/I730 A4S KOHTPOABHBIX
(HeMHPUITMPOBAHHBIX) pacTreHui

OCTaBaA0Ch IIPVMEPHO Ha O4HOM 11 TOM

’Ke YpOBHe,

c d a b c¢c d

= 20
"

Aazepom

Ppayopectenriun xaopoduaaa (leso/Izz0) B 3aBUCMMOCTII OT CpOKa 3apa>keHNs pacTeHNIt

ApiHM  copta “Kmukmnuroin” BosOyautesaeM ¢y3apuo3HOro BuATa. 1 — KOHTPOAD

(pactenns He mHQUIUpPOBaAn), 2 - ceMeHa nepe rnocesom odaydaan KC, 3 — cemena

nepeg, nocesoM He obaydaan KC, pacrenus mHpuimposaau IatoreHoMm, 4 — ceMeHa

nepes, nocesom odOayyaan KC, pacrenms mudumuposaanm mnaToreHoM. VInTepsaa

AOBEpPUTeAbHON BePOsTHOCTU CpeAHUX 3HaueHmi1 Ob1a He MeHee 95% (P<0,05).
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He3HauuTeAbHO BapbUpys B IIpeJelax IPeIATCTBY IO IM HapyIIeHNIO
omunOKu m3MepeHus. B 1o ke Bpems, aktuBHoct OTLl OCA BcaeacTsue
yXe Ha 5 JeHb mocae 3apa’kKeHusd HeraTyBHOTO BAMAHMU:A MeTabOANTOB
IIPOPOCTKOB ABIHM OTHOIIeHne e/ I730 ¢duTonaToreHa.

Bo3pacTtaeT Ha 42%, xk 10-my aHIO ®Ta CpaBHeHme ®KCIIepUMeHTaAbHBIX
TeHAEHIUS coXpaHATca U Ha 15-20 aum adanupix BamsgHuss KC  Ha cTemeHb
yBeAdeHre 3HadeHUs U3MepsieMOTo 3apa’keHus ABIHI, KOTOPYIO
napamertpa VM®X gocturaer 3-X KpaTHOM KOHTPOAUPOBAAM 110
BeAMYMHBI 110 OTHOIIIEHUIO K KOHTPOAIO. XapaKTepUCTUYeCKUM CUMIITOMaM
[IpeanoceHast obpaborka cemsan KC 001e3HU MICKYyCCTBEHHO
MPpaKTUYeCKN OAHOCTBIO IIPeIATCTBYeT MHPUITMPOBaHHBIX pacTeHuis, u

HeraTMBHOMY BAVISTHIIIO I/IH(l)eKLH/H/I Ha

3HaueHMre  mapamerpa  lew/Izz0  Ha

IPpOTsPKEeHUN BCero rneprogda

namepenus crekrpos VIOX. ITIpu sTtom
Han0boAbIIas

pasHIIa BeAVMYMHBI

nsmMeps1eMoro ITIOKazaTeAasr  CIIEKTPOB

¢payopecrieHITUN AUCTBEB KOHTPOABHBIX

(HeMHPUITMPOBAHHBIX) "
MHPULIVPOBAHHBIX I1aTOTeHOM
pacTeHuis, BBIpaIlleHHBIX n3

¢poroctumyanposanneix KC cemsaH He
nipesbiiaeT 4-5%.

YBeanuenne VMHTEHCUBHOCTI
dayopectenriun npu 690 HM MOKeT
OBITb  CBA3aHO C  IIOBpeXKAeHUeM
9AeKTpoHTpaHcnoptHoi 1enu (DTLI)

Mexay @C I u O©C II meraboantamu

rpuoa, BCTpaMBaIOMIMMIICS B
MeMOpaHBI, qTO HPUBOAUT K
pacTpauMBaHNIO DHEPIUN
BO30Y>KA€HHBIX MOA€eKyA Ha
AoMyHecieHnmio.  Takum — obpasowm,
coxpaHeHne otHomeHus  leoo/Iz0 B
criekTpax  (pAyopeclieHIIUM  AMCTbEB

3apaskeHHBIX pacTeHuil B pesyabTare
o0ayuyenmusa cemsaH KC csugereancTByer
o ero

IIPOTEKTOPHOM  AEVCTBUM,

napamerpsl VI®X mnokasaao Haaudume

OIlpeAEeAEHHBIX 3aBUCUMOCTEN MeXAy

Humu. Tak pacuer KosduimeHra
koppeasauun Ilupcona (rp) MeXxay
MI3MEeHeHIeM ob1rero qucaa

IIOpa>keHHbIX (Py3aprO30M pacTeHUil U
peandnHpl napamerpa (Fm - Ft)/Fm
NDX  ux

npeanocesHoit oopadoTrku cemsaH KC

AVICTbEB B pesyapTare

II03BOAMA YCTAaHOBUTL 3HadeHue rp= 0,87

CO cpeaHell ommOKo¥ KoapduiimeHra

koppeasuyn  m: = 0,072,  Taxum
oOpa3oM, MeXJAy  CpaBHMBaeMBIMU
IIOKa3aTeAs MM  YCTOMYMBOCTU  ABIHU

copra «KmukmHTOI» K BO3OYyAUTEAIO

Py3apro3HOro BILATA BBbISIBACHA
BBICOKAsI IOAOXUTEAbHAsI KOPPeAsIIV:
POTOCTUMY AN CeMSH MPaKTUIeCcKN
II0AHOCTBIO IpeAoTBpalaer

IIpOsIBA€HIe Pa3ANYHBIX CUMIITOMOB
{pysapno3HOIo yBsAaHUS Y pacTeHUIl U

yMeHbIIIeHNEe 3Ha4YeHNUVl II0KasaTeAen

NoX

axktysHOCTL OCA.

ANCTDbEB, OoTpa’karommx
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MHQPULIMPOBaHHBIX pacTenuii 110 ratoreHHoro rpu0a Fusarium oxysporum
CpaBHEHUIO ¢ KOHTpoAeM. VI3BecTHO, 4TO B pacTeHmsIX IIPOSIBASIETCS B
Pak-popma ¢puroxpoma SIBASIETCS IoAaBAeHUU CHHTe3a
Jakropom, MHAYIVPYIOIINM oTocHHTEeTNIUECKMX  IIMIMEHTOB U

aKTUBHOCTD pida I'€HOB, OTBETCTBEHHBIX

¢yskunonaapHon axkrupHoctn OC I

3a IIpOTeKaHe Pa3HOOOpa3HBIX XA0OpPOIAaCTHBIX MeMOpaH, a TakKXke B
Pusnosormaecknx ITPOLIECCOB " M3MEHEeHUI Xapakrepa
YCTOMYMBOCTD pacTeHun K repepacripeAeAeHus IO A0II€HHO

HeOAaronpusATHBIM (aKTopam cpeasl

CBETOBOI YHepInM, 4YTO IIPMBOAUT K

[59]. IrtoT daxt MO>KeT CHIKEHUIO VHTEHCUBHOCTU
CBIAETEeAbCTBOBAaTbL O  TOM,  YTO ¢ortoxmmnueckoir kousepcunm (qP) u
obayuyenme cemsH KC uepes kackag YCUAEHUIO He(POTOXMMIIECKOTO
puTOXPOM3aBUCUMBIX peaxumn TYIIEHS (gN) P ayopecrienIm
CIIOCOOCTBYeT ITOBBILIIEHNIO xaopoduaia [64-66]. V3smenenue

VHTETPaAbHOV YCTOMYMBOCTU ABIHU K

3apa’keHNIO pacTeHuI rpudom Fusarium

CIIEKTPaAbHO-KMHETNYIECKIUX

IapamMeTpoB (PAyOpecIeHIINI AUCTbEB
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OOcyxaeHnne oxysporum  f.  sp.  melonis,  4TO
PesyabTaThl HaIIMX 1ccAeAOBaHMUIA, ¢ PpexTrBHO perncTpupoBaloch
CBUAETEeABCTBYIOIINE O CIelU(PUIHOCTI MeTogaMu ¢urTomnaroaormaeckoro
IIPOTEKTOPHOTO IIPOTUB (Py3apMO3HOIO KoHTpoAs u VIPX.
puata aencrsusa KC, coraacyiorcsa c JeiicTBUTeAbHO, MHOIVe
AAHHBIMI  psJa aBTOPOB O pPoOANU nccaegosarean [63, 54, 57, 60]
pUTOXPOMHOI CHUCTEMBI B PeryAsIIUm OTMeYalOT CyIIIeCTBeHHOe CHIDKeHUe
YCTOMYMBOCTI pacTeHun K ¢oTocuHTeTIIUECKO AKTUBHOCTU
004e3HeTBOPHBIM  MMKPOOpTaHM3MaM pacTeHun pu IIOpa>keHnUM
[39, 42, 43]. ZlokazaTeabCTBOM ¢uronaToreHHBIMI OpraHMU3MaMMu, 4TO
crnenupUIHOCTI 3¢ PeKxTosn KC MO>KeT OBITh CBSI3aHO C YMeHbIIIeHVeM
SABASIETCSI  HOPSAMO-IIPOTUBOIIOAOXKHAS codep KaHUs ¢oTocuHTeTIIIEeCKIX
HanpasaeHHOCTb gevicteuss KC u AKC UTMEHTOB, HapyllIeHueM  OTTOKa
Ha KOAMYEeCTBO U CTelleHb IMOpa’kKeHMs IPOAYKTOB ¢oTocuHTe3a n3-3a
pacteHuin AbiHM copTa «KuakmHTOM» nospexaennsa  PCA. Ilpu  sTOoM
IIaTOTEHOM: B oTAMYVIe oT HapyIIeHs AKTUBHOCTU OCA
11peA00padOTKI CeMsIH KC, 3¢ PexTrBHO perucTpupyIoTcs
aKTUBUPYIOLLIEN ¢puToxpomMHyIO Metrogom VDX, mapamerpsl KOTOpPOI
cucremy, obOpabotka cemaH AKC, U3MEHSIOTCS B 3aBUCUMOCTH OT CTeIIeH!
PUBOAsIIIAs K oOpaTHOI nopaxeHus pacrenms [51, 54, 61-64].
¢oToxonBepCcnU ¢uroxpoma u3 PesyabTats Pa3AMIHBIX
akTuBHO Pax- B HeakTuBHyIO Pk- uccaeAOBaHNI IoKa3aanu, qTO
¢popmy, He BaAMAAa HA YCTONYMBOCTD Ae30pTaHU3yIoIIee BAUSHIE
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3apa’keHHBIX  I1aTOIeHOM  pacTeHMUI1 oOpaboTka  ceMsAH  OMOAOIMYECKU-
apiHN  copta  «KuukmHTOI»  TaKKe aKTUBHBIM KPacHBIM CBETOM.
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XAPAKTEPUCTUKA BOAHOI'O OBMEHA B ANCTbIX

KOAZAEKIOMOHHBIX OBPA3IIOB BUAA LATHYRUS SATIVUS L.

C.C.Koaunposa, b.X.AmaHos

Mnemumym zenemuxu u axcnepumenmarvHoi Ouorozuuy pacmenuii Axademuu nayx Ysbexucmana, Tawxenm,
Ysbexucman
*Coomsemcmeyroujuii asmop email: gsaodat71@gmail.com
Yupuukckuil zocydapcmeenulii nedazozudeckuil yruusepcumen, Y3oexucman.
Email addresses of co-authors: amanov.81@bk.ru

Annomavus. B odannon cmamve npoanarusuposar 00uH U3  PUIUOAOZUMECKUX
noxasameaeti ocoberHocmeti 6001020 00MeHA AUCTIVES 6 KOAAEKUUOHHLIX 00pasuax 6uda
Lathyrus sativus L. B omobpantvix 0As uccaedosarus o0pasuax MexoyHapooHot KoAAeKUUU
IKARDA noxasamerv o0ujezo codepxanus 600vt 6 Aucme cocmasur 74,5-83,5%. Camotii
60ICOKUIL NOKA3AMEAb 00uLez0 codepxanus 600vl 6 3apy0exHvlx 00pasuax 1oAe60z0 20poxa
sos6aert y oopasya Ratanx1307 — 83,4%. Kpome mozo, camotii vicokutl 6000y0epxuearouyas
noxasameAb 6 Aucme pacmenus sapuicuposar y odpasua PrateekxIG 140035 — 69,2%. B
AUCLAX 3aPpuKrcuposana cpednss ckopocmov mparcnupayuu 316,2-837,8 me. Msyuennoril
oopasey, PrateekxIG 140035 umer camviii 6b1cOKUTE NOKA3AMEAD CKOPOCHL MPAHCHUPAUUY -
837,8 Mz, a camuili HUSKUL NOKA3AMEAb cKopocmv mpancnupauuu - 316,2 mz y obpasua
Ratanx2125. Y mecmuowx copmos Polvon u Lalmikor puxcuposario 351,7-403,1 me.

CHARACTERISTICS OF WATER EXCHANGE IN LEAVES OF COLLECTION
SAMPLES OF THE SPECIES LATHYRUS SATIVUS L.

S.S.Kodirova!, B.Kh.Amanov?,
Unstitute of Genetics and Plants Experimental Biology, Academy of Sciences of Uzbekistan, Tashkent Region,
Yukori-Yuz, Uzbekistan,
ICorresponding author’s email: gsaodat71@gmail.com
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Abstract. The article outlines the physiological and biochemical parameters of Lathyrus
sativus L. species collection samples obtained from the international organization ICARDA. In
the collection samples, the total water content in the leaf was 74,5-83,5%, in the sample
Ratanx1307 as per this trait a higher result 83,4% was observed. In terms of water retention
trait, a higher indicator was 69,2% in PrateekxIG 140035 sample. The studied sample
PrateekxIG 140035 had the highest transpiration rate — 837,8 mg, and the lowest transpiration
rate — 316,2 mg in sample Ratanx2125. Local varieties Polvon and Lalmikor have a fixed content
of 351,7-403,1 mg.

Key words. Field, pea, phase, leaf stomata, total water content, water retention,

transpiration intensity.

Introduction

Despite the fact that the plants
belonging to the leguminous family
among agricultural crops have been an
integral part of the population's diet for
many centuries, the nutritional potential
of these plants has not been sufficiently
evaluated, their consumption seems to
be low. This requires the selection and
breeding of samples resistant to stress
factors and various diseases, as a result
of planting and breeding samples of
leguminous grain plants from the world
collection (ICARDA),

genetic, physiological and biochemical

studying their

characteristics. Legumes are in high
demand because they are important for
healthy nutrition and food security (1).
Grass pea is a multi-purpose crop,
a drought-tolerant and climate-adaptive
legume that can withstand drought,
waterlogging and salinity and can be
grown under minimal external
influences. It is a multi-purpose grain,
fodder, vegetable and hay crop that
improves  soil

fertility by fixing

atmospheric  nitrogen. = As  such,

ICARDA is exploring opportunities to

grow crops in areas where other field
crops cannot be grown due to poor soil
quality and water scarcity, providing an
excellent opportunity for sustainable
agriculture and nutritional security for
resource-hungry farmers and consumers
(https://www .icarda.org/research/climat
e-smart-crops/grass-pea).

In drought conditions, a decrease
in water availability and an increase in
abscisic acid in plant cells regulate cell
metabolism. The increase of substances
such as proline and glycine may be one
of the main molecular effects of drought
stress [8]. Accumulation of solutes to
maintain cell volume during water loss
is osmotic adaptation (6).

In the study of water exchange of
plants in nature and their sensitivity to
deficit in the
characteristic of leaf water retention
(BSUX) was also studied (4).

Plants begin to shed their old
leaves in order to maintain a moderate
This

arrangement of leaves is carried out to

water soil, the

level of water in their leaves.

improve adaptability to long-term

environmental changes and water

deficit (9). Leaf shedding during water
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stress is mainly the result of increased
sensitivity in plants (7).

The process of transpiration in a
plant is the evaporation of water
through a leaf, and it is a physical
process in which water becomes
intercellular vapor in the leaf, diffuses
through the stomata and is released into
the environment. The process of
transpiration depends on the amount
and size of water-conducting tubes
(large and small), the number of leaf
stomata, the thickness of the cuticle
layer, the state of protoplasmic colloids,
the concentration of cell sap, etc. Water
rises along the stem of the plant, as a
result of transpiration, a suction force
appears in the leaf cell, which absorbs
water from root hairs and delivers it to
the leaf (2). In order to prevent water
reduce

losses, it is mnecessary to

evaporation, i.e. transpiration (10).

Materials and methods

The research was carried out in
the experimental field of the
Department  of  "Genetics and

Evolutionary Biology" of the Faculty of

Natural Sciences and in the Institute of
Genetics and  Experimental Plant
Biology of the Academy of Sciences of
the Republic of Uzbekistan

The object of the research was
the collection samples Bio 520 x
Bio)x273, prateekxIG 140034,
Ratanx2125, Jabbouleh,  1330x2125,
Ratanx1307, RatanxIG 135481, Bio 520 x
Bio)x274, PrateekxIG 140035, Bio
520x1330 belonging to Lathyrus sativus L.
species and obtained from international
ICARDA organization and also local
Lalmikor, Polvon (Uzbekistan) varieties.

In research, the important

physiological parameters of water
exchange in foreign collection samples
of Lathyrus sativus L species were
determined by the following methods:

Total water content in leaves (5);
water retention properties of leaves (3);
transpiration rate (2).

Results and discussion

The rate of transpiration was

analyzed

in foreign specimens of

Lathyrus sativus L. and domestic

common pea cultivars.
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Fig 1. Transpiration rate in foreign collection samples of Lathyrus sativus L.

species

In our research, the transpiration
rates of foreign samples of Lathyrus
sativus L.species and local common pea
varieties during the flowering - harvest
period were studied. The index of
transpiration intensity was analyzed in
the leaves of foreign samples and local
pea varieties.

As a result of the analysis of the
transpiration rate of chickpea (Lathyrus
sativus L) variety samples, the highest
values were found in the PrateekxIG
140035 sample of 837.8+7.2 mg/g, the
coefficient of variation was 1.4%, and
the lowest result was in the Ratanx2125
of 3162+ 43 mg/g, the

coefficient of variation of 2.3 % was

sample

observed.
The water retention properties of

foreign samples of Lathyrus sativus L.

and domestic common pea varieties
were analyzed.

In plants, the water retention
capacity of leaves (WRC) is one of the
indicators that is very important for the
study of physiological processes. In our
research, we also studied the trait of
water retention capacity of leaves. It
should be noted that the higher the
figures obtained, the lower the water
retention capacity of the leaves, and on
the contrary, the lower the figures
means the higher the water retention
capacity of the leaves. Because this
indicator shows what percentage of
water has been used for evaporation
after 2 hours compared to the initial
amount of water in the leaves.

According to the results of leaf

water retention capacity of foreign
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Fig.2. Water retention in foreign collection specimens of Lathyrus sativus L. species

samples of grass pea and local common
pea varieties, when the water retention
property capacity index of leaves was
determined after 2 hours, the highest
indicators for water retention capacity
of leaves was noted in PrateekxIG
140035 sample (69.2%, respectively), a
low indicator was recorded in the local
Polvon variety (36.9%).

the
belonging to the Lathyrus sativus L.

In collection

samples
species, the average total water content
was 77.4+2 %, and the coefficient of
variation was 4.6%. In the Ratanx1307

sample selected for the study, a higher

indicator (83.4+7.1 coefficient of
14.8%)
compared to other samples, while in the
Bio 520 x Bio)x273 sample (75.4+ 2.4 %,
coefficient of variation 5.7%), in sample
140034  (75.4+0.8 %,
coefficient of variation 1.9%) and in
sample 1330x2125 (75.4+1.4 %, the

coefficient of variation was 3.3%), a

%o,

variation was observed

prateekxIG

lower indicator compared to other
samples. In the control samples, the
lowest indicator was 74.5+1.5 % in the
the of

Polvon variety, coefficient

variation was 3.5%.
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Fig 3. Total water content in foreign collection samples of Lathyrus sativus L. species

In plants, the water retention
capacity of leaves (WRC) is one of the
indicators that is very important for the
study of physiological processes. In our
research, we also studied the trait of
water retention capacity of leaves. It
should be noted that the higher the
tigures obtained, the lower the water
retention capacity of the leaves, and on
the contrary, the lower the figures
means the higher the water retention
capacity of the leaves. Because this
indicator shows what percentage of
water has been used for evaporation
after 2 hours compared to the initial
amount of water in the leaves.

According to the results of leaf
water retention capacity of foreign
samples of grass pea and local common
pea varieties, when the water retention
property capacity index of leaves was
determined after 2 hours, the highest
indicators for water retention capacity
in PrateekxIG
140035 sample (69.2%, respectively), a

of leaves was noted

low indicator was recorded in the local
Polvon variety (36.9%) .

In our research, the transpiration
rates of foreign samples of Lathyrus
sativus L.species and local common pea
varieties during the flowering - harvest
period were studied. The index of
transpiration intensity was analyzed in
the leaves of foreign samples and local
pea varieties. Average indicator 316,2-
837,8 mg of transpiration rate was
recorded in the leaves. Among the
studied samples the PrateekxIG 140035
sample had the highest transpiration
rate index of 837,8 mg, and the lowest
transpiration rate index was 316,2 mg in
the Ratanx2125 sample. In local Polvon
and Lalmikor varieties 351,7-403,1 mg
indicators were recorded on this trait.

Conclusions

In the samples of the foreign
collection, the indicator of total water
content in the leaf was 74,5-83,5%. The
highest rate of total water content was
found in Ratanx1307 sample — 83,4%.

75



—
( N\

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7)  ISSN: 2181-3396(1

The high results for water retention
capacity of leaves was recorded in the
PrateekxIG 140035 sample — 69,2%. The
highest rate 837.8 mg for transpiration
intensity trait in plant leaves was
recorded in sample PrateekxIG 140035.
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