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Bupycoaorusa
Virusology

YAK. 578.42. 578.53. 578. 76. 578. 861.1

VI3YYEHUE PACITPOCTPAHEHIS BUPYC ITO10CATOU MO3AUKU
IIIIEHUITEI B CAMAPKAHACKOW OBAACTU

Maxmyaos T.X.

Muemumym zenemuicu u sxcnepumenmarvtot: buorozuu pacmerusi AH PY3, Y3oexucman, Tawmwerm 064, 111208,
paitor Kubpaii FOxopu-F03 MU,

*Coomeemcmeyroujuil asmop email: tohir m@inbox.ru

Annomayusn.  Hayuno-uccaedosamervckas — paboma — Hanpaérena Ha — usyuenue
MpUmMuMosupycos pacmeruii nueruyvl 6 pawornax Camapxandckou odracmu. 3axitouaemcs 6
USYUeHUY CUMNTOMOG 3A00AC6AHUS U PACNPOCMPAtEeHUS 6UpYca poda MpUmuMosUpycos supyca
N0AOCAMOT MOSAUKYU NULEHULbL HA 3epHO6bLX NOAAX Camapkandckoti o0racmu.

Katoueswvie caoea: 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, Yuqori-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 Pa3AMYHBIX KAMMATUYECKUX YCAOBUAX.
CerogHst 445 KaXAOU CTpaHbl B ceapckoM  XO3sIiCcTBE — IIIIEHUIIA
MHupa  obDecriedeHue 0e3011acHOCTU SIBASIETCSI BasKHeJIIIen
IIMIIEeBBIX IIPOAYKTOB SIBASIETCSI IIPOAOBOABCTBEHHOI KyABTYPOIL.
HPUOPUTETOM. OcHOBHYIO 4YacTh KOPMOBOTO pallyiOHa
ITmennna (Triticum) — poa HaceAeHNsI IAaHeThl COCTABASIIOT 31aKU
TPaBAHMUCTBIX PacTeHI, OTHOCIIMXCS K U KPYIIBL.
CeMelCTBy 34aKOB, U B HacTosIIee Ilo aaHHBIM ITPOAOBOALCTBEHHOI
BpeMs sBASETCSI OAHUM U3 pacTeHUI, U CeAbCKOXO3VICTBEHHOV OpraHM3aliviv
BBIpaIIMBaeMbIX B reorpadpuuecKu (PAO), BpIpamuBaHMe IIIIEHUIIBI B
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MIpe eBPOIIENICKIIe CTPAHbl COCTABASIOT
23%, Kwurann 19% wu WMbaaus 15%[1].

ITrenuiia, OCHOBHO

IIPOAYKT
IUTAHUSI, IIOCTOSIHHO HaXOAUTCS IIOA
yIPO30J1 CO CTOPOHBI aOMOTUMYECKUX U
onornueckux ¢akropos. HeratusHoe
BO3/EICTBME€ Ha pacTeHMe IIIeHUIIbI
OKa3bIBaIOT BUPYCHBIE U TIPUOKOBbIE

Sa60/leBaHI/I}I, pa3anmdHbI€ HaCEKOMBIE, a

TaKKe abmoTnyeckne daxTophI.
lssecthHo  Ooaee  BOCBMM  TBHICAY
BO30yAuTeAeil Doae3Heln

Ce/bCKOXO3MCTBeHHBIX KYABTYp, CpeAu
KOTOPBIX AUANPYIOIIVE IIO3ULIMU IO
DKOHOMIYECKOMY yIIepOy 3aHMMaloT
BUPYCHBIe 3a001€BaHNsL.

Yuensle BoIIBMAM okoao 100
(uTOIIaTOreHHBIX BUPYCOB B 3€PHOBBIX
KyAbTypax.

Ha Bupyco mnpmxoanrcs

routu 50% Goae3HeN pacTeHU I BO BceM

mupe [2].

3apakeHue 3epPHOBBIX KYABTYP
¢uronaToreHHHIMUI BUpyCcaMM
OPUBOAUT K YXYALIEHUIO KadecTBa

Ba>KHBIX IIMTATEAbBHBIX BEIIEeCTB, TaKMX

KaK BUTaMMHBI, pa3AM4YHble MIUHepaAbl

1 KpaxMmaZ, COAep>KaIlliXcs B 3epHe.
Oaunm u3 BUPYCOB,

MOpa’kaloWyX pacTeHue  IIIIeHUIIb,

JABASETCIA BUPYC I10A0CaTOM MO3auKn

poay
Tritimovirus cemeiictBa Potyviridae [3].

MIIeHNIIBI,  OTHOCAIIMICA K
DTOT BUPYC IIMPOKO PaCIpOCTPaHeH BO
BCeM MUpe M IpeACTaBAseT Cepbe3HyIO
yIpo3y B

BBIpAIlIVIBaHIII

OO/ABIINHCTBE  PErMOHOB

[4,5].

HepeHOC‘II/IKOM BIIpyCa SBASIETCI KA€I]

ITIMEeHNITbI

Anepus Tpunm (Aceria tritici). Bupyc

MeXaHn4eCKMn 3apa’kaetr pacrennl

ceMeliCTBa 34aKOBBIX. DTOT BUpPYC He
pacrpocTpaHsercs 4epe3 ceMeHa U
1ouysy. Bupuonsl Bupyca nmeror ganny
650-725 uM n mmpuHy 15-18 am. B coke
pacTeHnin BHUPYC He TepseT CBOoen
MHQEKIIVOHHOCTI B TedyeHMe 24 4acoB
IIpM KOMHATHOM TeMmIepaTrype, a B

BBICYIIT€HHBIX AVICTBSIX MOKeT
coxpaHATbC 40 18 anen. ViHakTumBanys
BUpyCa TEIIA0BOV TOYKOM CTaHOBUTCS
HeaKTUBHBIM I1pu +54°-+58°C.
3aboaeBaioT

TaKHne B ABI

pacrenmir, kak mmeHunia (Triticum
aestivum L.), Osec (Avena sativa L.),
suMmenb (Hordeum vulgare L.), KyKypy3a
(Zea mays L.) ITpoco (Panicum miliaceum
L.), mnpunHagaexamue K CEMeNCTBY
Poaceae [6]. IIpu 3apaskenum pacreHus
BUPYCOM

IHapaaAaeAbHO II0A0CKe

ITOABAAIOTCA MaJleHbKlue JKeATble
AVHNN, KOTOpbIE 3aTeM COeAVHSIIOTCS,
O6p€13y}1 KpyIlHble IIO0AOCaThI€ IISITHA U

KeATylo MO3alKy. boabpHBIE AUCTBS

NPOABASIOT TaKUe CUMIITOMBI, Kak
IIO>KeATeHe.

Bupyc moaocatonm = MO3amkKmu
IIIIIeHNIIbI Ob14 BIIepBbIE
naentuguuyposan G.L. Pelte B

Cepepnont Amepuke B 1922 roay [7, 8].
Ceroans TOT BUpPYC 3apUKCUPOBaH BO
MHOTUX permoHax BBIpaIBaHNS
IIIIeHUIIsl B Mupe, BKaodas CepepHyIO
n IO>xny10 AMepuKy, Espomy,
bavxaunn Bocrok, Asuio, Ascrpaanio n
Hosy1o 3eaanauio [9].

H.M.I'opbyHosa
MAeHTU(PULNPOBala BUPYC I10A0CATON
MO3auKU TIIIIEHUIBI B Y30eKucraHe B

1966 r. [10].
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B 2023 roay Bupyc I1oaocaToi
MO3aMK/ IIIIeHUIIBI BIIepBhle B Halllei
Pecriybauke MOAEKYASPHO
nAeHTUPUIMpPOBaH MeTOA0M

OAVIMEPA3HON ILIeITHOM peakuuy Ha

MNIIeHMYHBIX  noasx  Kwubpaiickoro
paiiona TamkeHtckoit ob6aactm [11].
Kpome TOTO, MEeTOA0M [TLIP

1CCAeA0BaHbl IITAMMBI BUpPYyCa KeATOM
KapAMKOBOCTU SYMEHs, MOopa’kKaloIlero
pacreHus

ITIMI€HNIIDI, u 3y4€HO

reHeTYeCKOe  pazHooOOpasme  reHa
OeakoBont 000a0uku (CP) BbIA€A€HHOTO
B HamleMm pernone mramma BYDV-PAV
T-UZB1 [12].
Marepuaabl 1 METOAVIKI
VICCA€AOBAHUSI
B KayecTne oOBeKTa

uccaeaosanust B Qespase 2024 rosa B

paitonax ~ CamapkaHACKOl — 004acTu
IIPOBOAUACA  MOHUTOPMUHI  YpPOBH:
pacIpocTpaHeHus BUpYCa
KapAMKOBOCTV  3€PHOBBIX  KyABTYP.

PacnpocTpanenue BHUpPYCOB Ha IOASX
IIIeHUIIBl U AYMeHs OIlpeAeAsau IO
Meroay IO.V. Baacosa. Yepes kaxxabie
15-20 M 1o aAmaronaau MoAs HpoBepPsAAn
pacrenus AgauHou 1 m. Perncrpuposaan
Ooapnple pactenus B 10-20 mecrax 1o

Kpailo II0A4. 3aTteM II0ACYUTEBIBAIOT

KOANYeCTBO OOABHBIX U  340POBBIX
pacTeHmii. Crenenp 3apa’KeHns
pacTeHNnii, IIOBPeXKAEHHBIX BUPYCOM,
pacCcYmnTHIBAIOT 1o caeAyIoIen
dopmyae.
p= X 100
N

B dopmyae: P—yposens
3aboseBaemMoctyt  (%);  N-KOAMUIECTBO

0O0ABHBIX pacTeHuiz; N-o0611ee
KOAMYECTBO 00C/Ae40BaHHBIX paCTEHUIL.
PesyabTaThl icCA€ AOBAHMSI U
o0cyXaeHmne
VsyueHne mUpKyAsIIUY BUPYCOB
pacTeHmit B 1pupoje — OAHAa W3

OCHOBHBIX 3ajad (PUTOBUPYCOAOTHUIA
IIpn msydenum UMPKyAsSLINM BUPYCOB
BaKHOe 3HadeHNe IMeeT COXpaHeHMe U
pasMHOXKeHue B pupose B

3aBIUCUMOCTM  OT  BpeMeHM  Toja.
Ilepesaya BUPYCOB pacTeHUI XO3SIMHY U
IIPOME>XXYTOUYHBIM PacTeHUSIM 3aBUCUT
Hamra

oT IIepEHOCINKOB BIUIpyCa.

Hay4JHO-J1CCAeA0BaTeAbCKasl paborta
HaIlpaBJAeHa Ha MOHUTOPYUHT

INIpom3BOACTBa IIIIEHUITBI U YPOBHII

3apa’keHHOCTM  BUPYCOM  I10A0CaTOM
Mozauku nireHnisl 3 CamMapkaHACKOM
obaactu. OpraHnsosaHa 9KCIIeAUIV Ha
3epHOBBIe 11045 B (Qeppase 2024 roga.
Crenenp  pacrpocTpaHeHmUs1  BUpyca
I1040CaTOM MO3aMKM IIIIEHMIIBI Ha
3epHOBBIX MOASIX U3ydaAll IIO MeTOAY
IO.V1. Baacosa. B

CIMIITOMOB

3aBUCMMOCTU ~ OT
3a004eBaHIsT
Obmoaornmueckne oOpasbl XpaHUAM B
XOA0AUABHIUIKE “Alpicool” npu
temneparype -18°C u gocraBasan B
AabopaTopuio. KoopannaTs
00caeA0BaHHBIX TEPPUTOPUII U MecTa
oTOopa oIpeAeAsANCch B CUCTeMe
rao06aapHoro nosunuoHnposanus (GPS)
C IIOMOIILIO MOOMABHOTO YCTPOJICTBA.
Ha HITIeHNIHBIX IOASIX
ITaxTaumMHCKOTO " Hapmnarickoro

paitoHos  CamapkaHACKOMI ~ 00aacTu

YyCTaHOBA€HO, 4qTo 3aboaeBaHIe

HaXOAMTCSI ~ Ha  pa3sHOM  ypOBHe.



Koopaunatsl  IIIEHMYHBIX  [OAeN
ITaxTaumHCKOTO u Hapmnarickoro
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

40%

30%

Crenen uﬂpa;xﬂmu‘%

Haxrasn Haponii

< g Q@ 99 ¢
Q Q Hapmnai
IlaxTaan

65°58'56.0"E CUMIITOMBI 0oae3HI
XapakTepHbl  AAs ~ IIIEHUIIBI  Ha
pacTteHnn HabAa104a4cs BUPYC
I10A10CaTOV MO3aUKM IIIIIEHUITHI.
SN 7
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Puc. 1. Yposens pacripocrpanensoctu BIIMIT B paspese paitonos CamapKaHACKOI 001acTH.

CumntoMsl 3aboaeBaHUA: OBLAO

I102KeATeHune ANCTbEB paCTeHI/Iﬁ
IIIMEeHNTITbI, Ha4lMHas1 C Tpex yacren. Ha

IIOBEPXHOCTU AVICTA ITOJABVIAVICH MEAKINE

ITapaaJlelbHble KEAThIe ANHNN, Ha

ANCTDBAX 06Hapy>1<eHL1 KpyIlHbIE

I10A0CaThl€ IIYITHa M IIPU3HAKU JKeAToun

MO3anKu (puc 2).

Puc. 2. CumiiToMbl 3a00.1€BaHIAs BIIpyCOM I10A0CaTOM MO3aUKU IIIIIEHUIIbI B 3€pPHOBBIX

roasx. A- 3apaskeHHble IIIIeHn4Hoe noae. b-B pacrenns nienniisl 3apakeHHbIe

BIIMII.
Ha IIIIeHNYHBIX IOAIX, 3aboaeBaemocth cocrasaser 30-40%, a
OTMEYeHHBIX KOOpAVHaTaMMI OCTaAbHbBIE IIpOBEepeHHbIe 10

39°59'51.5"N 65°46'37.3"E, 39°59'18.1"N

65°44'38.6"E  IlaxTauMHCKOTO palioHa

opranmnsosaHsl Ha 10%. Ha nmenmynbix

II0ASIX Hapmnarickoro paroHa,

,’\

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



’\

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7) ISSN:2181-3396 ([T
pacIIOA0KEHHBIX IO  KOOpAMHaTaM 65°52'18.1"E CTeIleH  INOpa’kKeHIs
339°57'28.6"N 65°48'46.2"E, 39°57'27.2"N cocraBua 20-30% ( 1-tabauria).

1-tabaniia

3apakenne BIIMII Ha NI1eHMYHBIX TTOAX

I1aonraan
No Haspanue obaactu n paiiona IIOCEBOB Crenen nopaxenus, %
IIIIIeHNITbI
CamapkaHACKOI1 004aacTu
1 o 60-70 ra 20-30
Hapmnancknit paiton
CamapxkaHackoit obaacTu
2 L 70-80 ra 10-40
[TaTynHCKMII palioH

B mccaegoBaHmsAX, mMpoBeAeHHBIX,

ITaxTaunmuckom paitone 10-40%, Ha

YCTaHOBAEHO, 4YTO Ha 00CAeAO0BaHHBIX IIIeHNYHpIX  noasx  Hapmaiickoro
IOASIX  IIIEeHMIBl  paclpoCTpaHeHa paitona 20-30%. YcraHOBA€HO, 4TO
3epHOBas  TAs, KOTOpas  sBASETCS cpeau  TAel,  PaCIpOCTPaHSIOMINX
IIePeHOCYMKOM  HEeKOTOPhIX BUPYCOB BUPYCHl INIIEHNIIBI, IIPeMMYIIeCTBeHHO
IIIIeHNIIBI. pacrpocTpaHeHa TAs KPYIHO 3epHOBas

Taxcke Yy COPHIKOB BOKPYT I10A51

(Sitobean avenae L).

Ha0A104aACh VIMIITOMBI
SSASAHE ¢ Vicnoab3oBanHast auTeparypa

BIIPYCOII0400HOTO 3a00.eBaHsL.
1. Preliminary data now available for

YcraHOBA€HO, qTO CHMIITOMBI

3a004eBaHIUsI aHAAOTUYHBI C1MIITOMaM,

selected countries an products. Erisim
Tarihi. Retrieved 2018 March 03 from
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diseases:current status and future
AAs  MMMyHoaormdeckoro m  IILIP-

aHaAM3a.

3akarogenme. Ilo pesyapraTam
MOHUTOPMHIA, IIpOBeAeHHOIO Ha
mnmeHnyHeIX 1oasax I[laxraumuckoro u
Hapmaiickoro paronos CamapKaHACKO
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Annotation. Lequminous 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 leguminous 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 leguminous 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 ANHAMUKHN ®EPMEHTA ITEPOKCUAA3BI Y 340POBbLIX 1
3APAKEHHEIX BUPYCOM PACTEHUI PHASEOLUS VULGARIS L.

Qar3uesa H. b.1, Baxobos A.X.2

Aoxmopanm Hupuukckozo z0cydapcmeeHiioeo nedazozuteckozo yHusepcumema
Kagedpa muxpoouorozuu u buomexriorozuu YsMY, 0.0.1., npog.

*Coomeemcmesyroujuil asmop email: nazirafayziyeva886@gmail.com

Annomanus. 3eprododosvie npodykmor u 00006vle 3AHUMAION HECPASHEHHOE MeCnio
cpedu npodykmos, Komopuie At00u edsAm Ha NpomsxkeHuuy 6ceti céoeti KusHu. Bumamurvl 6 Hux
0ueHb 6AXHBL 0Ad opzanudma uerosexd. OOHuM u3 npedcmasumereit maxkux 3epro00006oLx
npodyxmos ssasemcs Pacorv. Pacorv sarumaem 10-e mecmo cpedu Haudoree nomMpedAIeMbLX
npodyxkmos numanus 6 mupe. Ha cezodnsumnuil denvb 6va6AeH psd Gumonamozenuvix 6Upycos,
NOpaXarouyux CeAbCKOXo3AticmeeHHble pacmenus, Komopvle OMpUlamerbHo 6AULIOM HA
KOAUUECHE0 U KAUeCHE0 6blpaujueaeMoil npodykyuu u HAHOCAM O00AbULOTE IKOHOMUHUECKUTL
yuiep0. 3a nocaedrue 20001 Pacorv 0viAd 3apaxera pAdomM 6UPYCos, WMo NPUEEA0 K CHUXKEHUTO
ypoxaiirocmu, a makxe yxyoueruto xavecmsa npodyxma. OCHOSHASL NPULUHA IMO20 6 HOM,
umo pacmenue GACOAU 3APAXKEHO PASAUUHBIMU MUKPOOPZAHUSMAMU, 6 MOM HYUCAE SUPYCAMU
pumonamozeritozo npoucxoxderus. OOHUM U3 MAKUX PUMONANMOZEHHDIX 6UPYCO8 ABAALMCS
supyc mosauxu $acoru (BMB), komopuiil nospesxdaem 3epto60006ble KYAbMypvl U 6AUsLEM HA
pocm, paséumue U YpoxaruHocmv pacmenutl, cHuxas ypoxairocmo 0o 80%. B darmoi
cmamve Usyuera OUHAMUKA Pepmerma nepokcudasol 6 AUCMbIX unduyuposartvix BMB u

30oposvix pacmeriuil pacoru (Phaseolus vulgaris L.).
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Katouesvie caoeéa: Phaseolus wvulgaris, nepoxcudasa, eupyc mosauxu @aseoryca,

g[)'epmenm, aKmueHocmbv, MOPgiO]\OZM}l, MuKPOOPZ[ZHM3M-¢MH’ZOHEIH’ZOZ€H.

Introduction

Common bean (Phaseolus vulgaris
L.) is one of the important legumes and
is known as a seed of hope in poverty-
stricken countries due to its high
nutritional value such as protein, trace
elements, vitamins and antioxidants.
Common beans are a suitable food
substitute for meat in developing and
[17]. As

population growth is an important

underdeveloped countries
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 usually 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
first 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
with  different

characteristics due to peroxide oxygen.

complexes spectral

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
The

oxidase function was first identified by

unactivated molecular oxygen.

Teorelyu in some plants, he identified
that

acid

oxidizes
(ODE) Dby

absorbing oxygen and that the enzyme

an enzyme

dihydroxyfumaric

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
[13].

isozyme spectrum of this enzyme, that

peroxidases Determining the

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
with
phytopathogens, the amount of this

plants infected various
enzyme is higher than healthy o several
in relation to plantshas been shown in
[12]. When

pathological conditions occur in plants,

many literatures
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
example of these enzymes is the
peroxidase enzyme found in plants [4].
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 identified in

Russia in 1894 and has been known in
the United States since 1917, when the
disease became a serious problem and
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].

important

Therefore, it is one of the
study the

bioecological characteristics of this virus

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 wvulgaris 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 = ——

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”.

e 2090909090900

(WEBCW) S

0 1 2 3 4 5 6 7
(WBCW) Soluble
Control 2,02 2,55
Weakly infected 3,06 4,47
m Middle infected 4,45 5,28
B Strong infected 5,25 6,17

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
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

increased

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.

17
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ey, 2020202090900

(WBCW)

0 1 2 3 4 5 6 7
(WBCW) Soluble
Control 2,13 2,04
Weakly infected 3,22 4,59
m Middle infected 4,67 5,48
B Strong infected 5,31 6,22

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

plants. In such a trend, the peroxidase

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

enzyme.

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) VASE (WBCW) MASE
M=+SE M<+SE
Activity o enzym mmol/ml
Control 2,02 2,55 2,13 2,04
Weakly 3,06 4,47 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  conducted  experiment
showed that as the level of infection

with the virus increased, it was found

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

18
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leaf, this indicator showed 5.25 ml, that
is, it was found that it increased up to
based on the

obtained results, the increase of the

1.5 times. therefore,
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
A.A. Yusubakhmedov, V.B.Fayziyev

Department of Natural Sciences, Chirchik State Pedagogical University, Chirchik , Uzbekistan
*Corresponding author email: abdurauf2408@mail.ru
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Annotation. 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.

MOAEKY ASIPHASI AMATHOCTUKA BUPYCA M KAPTO®EASI C IIOMOIIBIO
I P B PEAABHOM BPEMEHMU N ET'O BANSIHUE HA HEKOTOPBIE
PUNOAOTNYECKUE XAPAKTEPUCTUKI PACTEHUN

A.A. IOcybGaxmeaos, B.b.®@aiisnes

Yupuurckuii 2ocydapcmeerinolii nedazozuveckuii ynusepcumem, Yupuux, Ysbexucman
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Annoramss. KMB kotopeni cumraercs OAHUMM M3 BUPYCOB, ITOpa’KarOIMX
pacteHnst Kaptodeas BO BCeM MUpe, NpUYMHsAeT OOAbIINe DKOHOMMYECKUe II0TepH,
BBI3bIBas TaKye CUMIITOMBI 00Ae3HH, KaK MO3aldHoe cKpydusaHue pacrennii. [Tostomy
BBLIAB/AEHIE DTOTO BUpPYyCa C IMOMOIIBLIO YyBCTBUTEABHBIX METOAOB, B TOM UlCAe MeTOAa
IILIP, TpeOyeT IepecMOTpa pe3yAbTaTOB, IIOAYYEeHHBIX C MCIIOAb30BaHMEM MeHee
9yBCTBUTEABHBIX METOAOB, TaKMX KaK BU3yaabHble I MHAMKAaTOPHBIE pacTeHms, 1 Doaee
IIMPOKOTO McroAap3oBanns Metoga I1LIP B mccaeaoBaHmMsAX BUMPYCOB. IOKa3al, 4YTO DTO
HeoOxoaumo. OcoOeHHO B TITOoCAeAHUEe TOABI WUcHoAb3oBaHme wMetoga OT-TILIP B
peaapbHOM BpeMeHM, IIMPOKO UCII0AB3yeMOTO BO MHOIMX 004acTsAX Omoaormu,
II03BOASIET OIIpeAeAsITh KOAMYeCTBO BUPYCOB B TKaHAX pacTeHuil. DTo, B CBOIO o4epeab,
IIpUBeAO K CHIDKEHMIO paclpoCTpaHeHMs BUPYCHOM MHQEKIMM Ha IIOCeBHBbIe
naomaan. Kpome TOoro, B 4aHHOM MccAeAOBaHUM M3y4adoCh BAVSHME BUpPyca Ha
HeKOTOpble (PpU3M0A0TMYeCKIe XapaKTepUCTUKI pacTeHus KapTodeas, B TOM 4ucae Ha
KOAM4ecTBO (POTOCUMHTETUYECKMX IUIMEHTOB, TaKUX KaK XA0popuaa «a», «0» mu
KapoTuHOu4. B pesyaprare Ha OCHOBaHMI ®KCIIEPMMEHTOB YyCTaHOBAEHO, YTO
KOAMYEeCTBO Xaopoduasa «a» B 3apakeHHBIX BUPYCOM PpacTeHMsX KapTodeas
yMeHbIINAOCH B 1,1 pasa, xaopodpuaaa «6» B 1,09 pasa, a KoAnuecTBo KapOTUHONAOB B
1,2 pasa 110 cpaBHEHMIO C KOHTPOAEM.

Karouesbie caosa: Solanum tuberosum, supyc, KMB, ¢uronaroren, pesepsyap,

xaopodpuaa, kaporunona, OT-TTHP, cnekrpodoromeTtp.

Introduction: grown in our republic and 4783

In Uzbekistan, agriculture, like all thousand tons of potatoes were

areas of industry, is developing rapidly.
In recent years, to increase the volume
of production of agricultural products,
and to obtain faster and more harvests,
farmers have brought and cultivated
high-yielding potato varieties from
abroad. According to the data of the

State Statistics Committee, in 2022, more

than 3.4 thousand tons of potatoes were

imported from 16 countries. In 2023,
about 3.74 thousand tons of potatoes
were grown. 92.0% of the total
cultivated potatoes are accounted for by
farmers [6, 18, 26].

Despite the improvement of
breeding efforts to introduce high-
yielding and disease-resistant varieties

of potatoes, the yield of potatoes in field
22
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crops is low due to various
phytopathogens. Viral diseases are of
great importance in reducing crop
productivity. Such diseases serve as a
limiting factor in obtaining a good
harvest [18, 17].

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].

PVM was registered for the first
time in 1923, in the CIS, R.V.Gnutova
isolated potato viruses such as S, Y, M,
A, and L in pure form, prepared
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
and its

natural-reservoir  plants,

distribution level using ELISA and other

immunological methods for the first
time [4, 22].
When this first

virus was

identified, it was not 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
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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
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

observation,

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

And carotenoid pigments in 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 equation
was used to determine the amount of
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"

reagents RN-520

manufactured by the  company
"SINTOL" (Russia). The real-time PCR
test was performed using the PCR
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
denaturation, and 60 ° C for 40 s
annealing and elongation. Detection for
FAM (PVM), JOE (PLRV), and ROX
channels

(INTERNAL CONTROL)

through the virus is a hereditary

molecule and internal control is
determined.

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
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seed nodules, the potato nodules of the

varieties "Pikas", "Gala" (local), and

"Gala" (Russia) were sorted into 2
groups by polymerase chain reaction.
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,

photosynthetic pigment and their
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
PVM, 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

in some cases in the chloroplast or spectrophotometry method and
mitochondria, and harm plant growth, N.K.Lichtenthaler =~ was  determined
development, the amount of 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 Cb 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
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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 1096 £0.29 |9.03+0.23 |0.72+0.17
Umid ill 0.955 0.537 0.804 |7.95+041 8.21+0.30 |0.65+0.26

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 ,
Options mg/g C,and C,

C a C b C kar 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,
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

it was determined from the
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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.

' aa

After the end of the vegetation
period, potatoes were dug up from the
field and evaluated according to their
appearance and size (Table 3).

Table 3

Grouping of healthy and virus-infected potato tubers

"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

"Pikas" "Gala" (local) "Gala" "Umid"
variety variety (Russia). Variety
variety
° E 3 8 8 3
= = = 5
= - < 3 S 3 3 3 4 T
c ) Q ) o [ Ys) o ) Q Y]
— E g < o g o] o g oot o g o] o
5 = = £ R ~ £ R| ~ £ R ~ £ 2
= z R I TS =T N S I R P = (R
= Q Q Q Q
L 2 E lm | el mZ | B ez E 2
3 S = S| 8 = S| 8 = S| 8 s
> > > >
g | |g | |£ |2 |&g |£
E = E = E = E =
[«F] Q Q [oF)]
T T T T
Small From | 33,0 | 40+0. | 21+0. | 29+0. | 11+0. | 2620. | 36+0. | 44+0

N
Qo
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sized 35x35 33 33 33 58 33 33 33 33
small
Small up to 47+0. | 43+0. | 50+0. | 42+0. | 51+0. | 47+0. | 45+0. | 41+0.
sized 35x35 58 58 33 58 58 33 33 33
Big sized up to 2040. | 1740. | 29+0. | 25+0. | 38+0. | 27+0. | 19+0. | 15+0.
80x80 33 33 33 33 33 58 58 33

N

_

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
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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 TETEPOXPOMATVHOBOV U3BMEHUMBOCTU U SIAEPHO-
MEMBPAHHBIX B3AVUIMOAEVICTBUN Y HEKOTOPHIX ICCAEAOBAHHEBIX
BNAOB, IIOANTEHOMHBIX ITMTBPNIAOB U TEKCAIIA0ONAOB XAOITYATHUKA

Amypos A.T.!, Kypbau0baes 11./.2

Tepmesckuti puruar Taukenmerou MeOUUUHCKOU aKkademuu
Kagedpa medurutricxoii 6uorozuy 1 2UCmor0Zul.
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2Uncmumym zenemuxu u 3KCHepuMeHmarvrot ouorozuu pacmenuii AH PY3.
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Annomayus. B cmamve anarusupyromes dartvie 0 poAu HeKOMOpoulx ocoderHocmet
cmpoenus u nosederus 0epHoti 000A0UKYU U 2emepoXPOMAMUHOEHIX YUACTNKOE XPOMOCOM U UX
USMEHYUBOCb Y HEKOMOPOLX 61006, NOAUZEHOMHDIX UOPUI0E U 2eKCANAOUJOE XAONUAMHUKA.
Hamu  uccaedosarivr  603M0XHble nymu  6v1x004  IHOOMUMOMUUECKUX — XPOMOCOM U3
KAPUONAASMDBL 6 UUONAASMY, 4 MAKKE 1O 603MOKHOCHU, OnpedeAeH XapaKmep cmpyKmypbl
nosepxrocmu S0epHot MemOparvl U ez0 nosederue 6 UUKAAX IHOOMUMO306 PAEUSAIOULe20Cs
60A0KHA. B céeme amux 0aHHLIX NpedroxeHbl HeKomopvle MOJEAU 603MOXKHOU CPYKMYpul
nosepxHocmu  A0epHou  MemOparovl  IHOONOAUNAOUOHO20 A0pa  PA36USAIOULe20Cs.  60A0KHA
xronuamuuxa. Mexody mem, 0o cux nop He YCmaHo6AeHbl MHOZUEe 60MpPoctl KACAIOULUECS:
cmpykmypol  andomumomuieckozo  A0pa,  e3aumodericmeus  A0pa U UUMONAASMbL
PAa36UAOULez0cs 60A0KHA, CMPYKMYpol U nosedetus s10epHoti MemOparol He MOALKO 6 00HOM
IHOOMUMOMUHECKOM UUKAE, HO U 6 UeAOM — 6 Npolecce OHIMN0zeHe3q 60A0KHA.

Katouesvie caosa: a10omumos, aHOONOAUNAOUOUS, 2eMEPOXPOMAMUHOELIE YHACTHKU

XpOMOCOM, NOAUZEHOMHDbLE zu6pu0bl U 2excanAoudut, }laE}’)HlZ}l M@M@Pﬂﬂb‘l.

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

BBeagenue

XA0IIKOBOE BOAOKHO SIBASIETCSI
OJAHMM U3 Ba’KHBIX IIPU3HAKOB, paju
KOTOPOIO, B OCHOBHOM, BO34€AbIBaeTCs
XxAom4aTHUK. 11o9TOMYy M3ydeHUIO HTOTo
BOITpOCa

ITOCB A IIIE€HDBI nccaea0BaHMSL

-

IIUTOAOTOB,

Pa3Am9IHbIX CIIenmaAamncTOB:

3MI0A0TOB, OMOXVMMMKOB,
TeHeTUKOB, XMMUKOB U Ap.

Hecmorpss Ha wmmewommecs B
Hay4YHOI AUTepaType MHOTIOYVIC/AEHHBIX
paboT, IOCBsIIeHHbIe JCCAeA0BaHUIO

pasBUTILA X/0IIKOBOTO BO/OKHa,
pasanuHbIx aBTopos [1, 2, 6, 7, 8, 10, 11,
12], mMBHOTME BOHIpOCH, B TOM 4YMNCAe,
Kacarolmecs IIMTOAOTYECKOI 17
reHeTHYecKon ux AndQepeHnpoBKI
OCTAIOTCsI CIIOPHBIMU 17§
HEBBISICHEHHBIMI A0 HACTOSIIIEeTO
BpEeMeHI.
Ecan

N3y49€eHUIO BOITPOCOB

KapMOCTPYKTYPHBIX — IpeoOpa3oBaHMIt
Pa3BUBAIOIIEroCs BOAOKHA Y HEKOTOPBIX
BIIAOB, COpPTOB ITOCBSIIIIEHO
orpaHnyeHHoe ymucao paodor [3, 4, 5, 7,
8], TO cBeaeHMs O KapMOCTPYKTYPHBIM

VIBMEHEHIVISIM Pa3BVBAIOIIErocs BOAOKHaA

ITIOAMTEHOMHDBIX rI/I6pI/Iﬂ,OB n
CHMHTEeTIYeCKMX aAA0I1I0ANIIA0MA0B
OTCYTCTBYIOT.

MSBECTHO, 49TO yAbBTPaACTPYKTypa

HAepHOﬂ 00040YKIU BO/OKHa
XA0II49aTHMKa B CBE€TOBOM MIKPOCKOIIe

He BI1AHa, IIODTOMY MHOIME BOIIPOCHI ee

TOHKOW  CTPYKTypPBl  KJaAM  CBOETrO
pereHns Ha 9AeKTPOHHOM
MMKPOCKOIIe.

Tak, 40 HacrosAIIero BpeMeHM C
JICITIOAB30BaHUEM 9A€KTPOHHOIO

MUKPOCKOIIa HaKOIINAOCDh MHOTO

AAQHHBIX O CTPYKType U IIOBeAE€HUMU
SIAePHOM

MeMOpaHBl B IIpollecce

OHTOI'€HE3a KAE€TOK Ha piage ApyIrux

OOBEKTOB.

YcraHoBaeHo, 4TO sAAepHas
MeMOpaHa ABOVIHAS 17§ nuMeeT
MHO>KeCTBO AOBOABHO KPYITHBIX

(anamerpoM 60-80 HM) sAAepHBIX IIOp.
Haanane asorHoin sIAepHON MeM6paHbI
I SIAEPHBIX IIOp B MecCTaX COeAVHEeHI:
ABYX SIA€PHBIX MeMOpaH MeXAy co0oli,
a TaKXxe IIepUHYyKJ1eapHOIo
IIPOCTPaHCTBa MeXJy AByMs MeMOpa-
Ob110

HaMU, IIOATBEP>XKAEHO B
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JCCAeAOBaHMAX Ha KAeTKaX HEKOTOPBIX XAOMMYaTHUKA IOTIajaioT B
TKaHel KpbIc [13, 14, 16, 17]. LUTOIIAa3My?

B aaapHemmmx wmccaeA0BaHMSIX lsBecTtHO, 4YTO 1OJ4 IHIOPOBBIM

Ha KJAeTKaX MUIBKM U psAde TKaHel
Oecrto3BOHOUHBIX [18] OBIAO ITOKa3aHoO,
4TO  BHYTPEHHIOIO  MeMOpaHy  cO
CTOPOHBI sigpa BBICTUAAET IIAOTHBIN
HeMeMOpaHHEII - PUOPO3HBII CAOI.
Taknm oOpasoM, sAepHas
00040YKa COCTOUT U3 BHYTPEHHEN U
Hapy>KHOU

S ACPHBIX MeMOpaH,

IIepUHYKAeapHOTIO IIPOCTPaHCTBa
MeXAY HUMMU, SAEPHBIX IOpP UAU KakK
erre UX Ha3bIBAIOT IIOPOBBIX
KOMII1eKCOB 1 (pUOPO3HOTO C€A0sl, MAU
Aamunbbl [20]. Taxke oTmeuaercsi, 4TO
«02e00uHI», KaK M ApyTue BapMaHThI
OTpBIBa JacTeil MeMOpaHBI 1 Iepexosa
UX B MeMOpaHBI IUTOIIAa3MBbl, MOTIYT
CBIAETeALCTBOBATL O  IlepeTeKaHUM

flow).

IepeTekaHyie MeMOpaH, IIO-BUAVIMOMY,

MeMOpaH (membrane Taxoe
JIMeeT MeCTO B KAeTKaX U IIPOUCXOAUT B
110CAe40BaTe AbHOCTI: sAAepHas
MeMOpaHa -  DHAOIAa3MaTUIeCKUIA
peTuKyayM - I1.a3MaTudecKast

MeM6paHa KA€TKH, HOTAa qepes

MeMOpaHpl amnmapata loapgxu. OO0

HTOM CBUAETeAbCTBYIOT paOOThI aBTOPOB

[19, 22].
Hawm

pa3o0paTh Tak>Ke BOIIPOC O CTPYKType U

Heo0X0AVIMO OB110

IIOBEAEHNI  IIOPOBBIX  KOMIIAEKCOB
AJepHOV MeMOpaHBl B CBA3U C TeM,
9TOOBI BBLICHUTH BOIIPOC O TOM, KaKVM
Ke oOpaszoM DHAOMUTOTUYECKIIe

XpOMOCOMBI Ppa3BMBAIONIMXCA BO/AOKOH

KOMIL1€eKCOM I10pa3yMeBaeTcs sjepHast
IIopa M OKpYy>KaloIluil ee ammapar:

nepmcl)epmquKI/Ie nan AaHHY AsIPpHbIE

IpaHyAbl, COCTaBASIOIIVIE 00040K

(«aHHYAYC») IIOPHI, HeHTpaabHas

IIopy

MaTepunaa. HOpOBbIG KOMIIAEKCHL s4€ep

I'paHyaa u SaHO/lH}IIOH_U/Iﬁ

pa3AMIHbI (MHOTOOOpa3HHI) B
pasAMYHBIX KAeTKaX y pas3HBIX BUAOB
[19].

KOMILA€KCOB cocTaBasieT okoao 100 HM,

DyKapunorT ‘ZlmaMeTp ITIOPOBBIX

cobcteenHo  mopel - 70 HM;
nepudepuyeckux M LeHTPaAbHON
rpaHy4 - OKOAO 25 HM.

Co CTOPOHBI LIV TOILAa3MBbI
IIOPOBBINI  KOMIIAEKC IIpeACTaBAsSeTCs

Dosee yTOIZeHHBIM B MeMOpaHy, a
MHOTr4a MeMOpaHHBIT 00040K 4acTIYHO
1AV TIOAHOCTBIO 3aKpblBaeT IIopy. B
TaKMX CAy4dasX Ha MecTe IIOpBl BUAEH
oyropok sakpmiaromuit nopy [15]. Ha
OCHOBaHUM

M3y49eHsI IIOPpOBOTO

KOMIILAeKca OB110 IIPeAA0>KeHO
HECKOABKO cxeM Mx crpoeHms. Tak, 1o
oanon - [14] npearioaaraer, 94T0 BHyTpU
ropa IIeperopokeHa CIIAOIIHO
AuadpparMori, CriocoOHOM PacIINpPsThCS
U Cy>KaTbCs.

Ormevaer, d4YTO PpasMepnl U

CTpoO€eHNne IIOPOBBIX KOMIIZAEeKCOB

IIpaKTMYeCKM  OAMHAKOBBI Y  BCex
sykapuor [18].

Cuynraror, 4yTo B BbICOKOAUPPE-
PeHLIPOBAHHBIX

KAeTKaX IIOpOBbIE

KOMIIZ€KCbl HEPEeAKO pacliolaraloTcs
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HepaBHOMepHO, 00pa3sys

CKOIIAeHM:I.

Uncao mnop B KaXAOM CKOILA€HUU
K0Ae0AeTCss M 3aBUCUT OT COCTOSTHIAS
xpomatuHa [20, 21].

OaHakO YMCAO CKOIILACHUI He
MEHsSIeTCsI IIPY M3MEHEHISIX IIA0THOCTU
rnop 17§ COOTBETCTBYIOT qucay
TOMOAOIMYHBIX IIap XPOMOCOM.

Takum oOpasoM, mccaesoBaHUS
Pa3AMYHBIX aBTOPOB sI4€pHO 000A0YKI
IIOKa3bIBAIOT, YTO ee CTPYKTypa TaKoOBa,
4TO OHa I103BOASIET SIAePHOMY COAeP K-
MOMY COOOLIAThCS C IJUTOILAA3MOIA.

IIpeanioaaraeTcs;, 4YTO BO3MOXKHO 4yepe3

IIOPOBbBIE KOMILJAEKCBHI, sSAepHOe
coZep>Kumoe cooOI1aeTcst C
OUTONnAa3Mon.  XpOMOCOMBI ~ MOTYT

roraJarh U3 sAApa B LIUTOIIAAa3My depes3
CKOILA€Hle IOPOBBIX KOMIILAEKCOB MAU
CII0CcO00OM «DAe00MHTa».

BrisiBaeHUne IP
(rerepoxpoMaTiHa) 1 MX AOKAAM3ALIVS
B MeTada3HBIX XPOMOCOMax OCHOBAHBI
Ha Tpex creluprIecKnux 0COOeHHOCTIX,
1) penamkanymu nx AHK B koHIe
rnepmuoJa CUHTe3a; 2) MHTEHCUBHOM OK-
pammBaeMocTyt KpacuteaeMm I'mmsa; 3)

CIIOCOOHOCTH K (pAIOOPECIIeHITU.

K HACTOSIIEMY BpeMeHN
reTepoXpoMaTiH 1ccaeA0BaH B
XpOMOcoMax 4e10BeKa, BBICIIIVIX

IprMaTOB "1 MHOTUX BVAOB >KVMIBOTHBIX 1

pacTeHuIn.
HeaocraTouno MccaeA0BaHbl
MHOTVIe BOITPOCHI KacCaloIIecs:

CTPYKTYPBl BDHAOMUTOTUYECKOTO SAPa,
B3alIMOAEVICTBUS siApa M IIATOILAa3MBbl

Ppa3BMBaOMErocs BOAOKHA, CTPYKTYPBbI

U TIOBeAEHUs sAepHOIl MeMOpaHBI He
TOABKO B OAHOM BDHAOMUTOTUYECKOM
I[KAe, HO M B IIeAOM - B IIpoliecce
OHTOTeHe3a BOAOKHa.
Heab nccaeaoBanmsi
Vsyants 0COOEHHOCT!

FeTepOXpOMaTVIHOBOIZ M3MEHUYIBOCTI

XpOMOCOM, U OIpeAeAUTb XapakTep
CTPYKTYpPBl ~ IOBEPXHOCTU  sAE€PHON
MeMOpaHbl U ero IIOBeJeHue y
HEeKOTOPBIX  BUAOB,  IOAUICHOMHBIX
rnopnAoB u reKcara0uA0B
XAOITYaTHMKA.

Aast  AOCTUKeHUMST DTOM  11eAU

paboTel OBLAM IIOCTaBAEHBI CAeAyIOIiye

3aa4n:
1. Omnpegeants XapakTep
CTPYKTYpPBl ~ IIOBEPXHOCTU  SIAE€pPHOI

MeMOpaHBI U ero IIOBeJeHMe B IJMKAax
DHAOMMTO3a Ppa3BMBAIOIIErocs BOAOKHA
XAOITYaTHMKA.

2. Brrsicauts 0COOEHHOCTHU
CTPYKTYPBI U COCTaBa TeTepoxXpoMaTuHa.
Martepmnaabl 1 MEeTOAVIKN
yiccaeAOBaHMS

Marepnaaom 1CCAeAOBAHUI

CAY>KNAN HEKOTOpbIE AUITA0UAHBIE

BUADI, copra KyAbTUBUPYEMBIX

TeTPaIllAOMAHBIX  BUAOB, a  TakKxke

IIOAUTEHOMHEBIE TMOpUABI "
aAA0TeKCaIlA10UABI XA0IaTHUKA.

1) G. raimondii — B 2n=26

2) G. sturtii — B 2n=26

3) G. hirsutum (copt TamikeHT - 3) 2n=52
4) G. barbadense copr (C - 6037) 2n=52
5) F1(G. hirsutum C - 4727 x G. sturtii) B

3n=39
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6) Aaaorekcanaong - (G. hirsutum C - IIOBTOpHOCTM He MeHee 10-kpaT 110
4727 x G. sturtii) B 6n=78 Ka>KAOMY BapUaHTYy.
7) Aaaorekcanaong, - (G. hirsutum copr Vamepenne XpOMOCOM
T -3 x G. raimondii) B 6n=78 IIPOBOAVIAM 1o MeTOoAlKe
8) IToanrenomHsIN TOpUA - (G. I'.A./leBuTCckoro (1931) " 10
hirsutum copt T -3 x G. raimondii) x G. MUKpoQoTOorpadusiM.
barbadense copt A — 25 (2n =4x=52) DHAOMUTO3B], MeIO3bI
XPOMOCOMBI. muccaeaoBaann Ha MuKkpockornie MBI —
9) IToaurenomusi rm6pug4, - (G. 15.

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

Pe3y11bTaTI)I nccaed0BaHMsA 1 IX

o0cyXaeHmne
XPOMOCOMBI.

YcraHoBMAmM, 94TO B XpOMOCOMax

Oxkpamnsanue XpOMOCOM
B 1epuros, IIPOXOKAEHI

BO/AOKHAa U MX IOACYeT IPOBOAUAM IIO
DHAOMUTOTUIECKUX ITKAOB

MOANDULIIPOBAHHOM MeTOoAVIKEe

Audpurip A reTepOXpOMaTIH yMEHbIIIaeTCs.
asTopoB  [3]. ODror Mero4 HaMu

C‘{I/ITaeTC}I, 9TO rerepoxpomMarimH

COBEpPIIEHCTBOBAH, WU TeIeph, IIpu .
y P ! P P ydacTByeT B TIA00aAbHON ajanTalun

Iroacuere 4imcda XpoMOCOM 11 YPOBH
KIBBIX OPIraHN3MOB.

IIAOMAHOCTH, KaXAOW BeAUYNHE JAaHbI CieayeT 3aKAOMUTS, 9TO  Ha
4

KOHerTHI)IfI MaTeMaTU4eCK!Il CUMBOA
COOCTBEHHBIX ccaeAOBaHMAX

n (l)OpMYAI)I BbIUMICACHI. o
reTepoxpomMaTrMHOBON M3MEHYMBOCTU B

Ilpu wmccaeaoBaHmu Iporliecca
p A pon Pa3BUBAIOIIVIXCS BO/OKHAaX y

YHAOMMTO3a Pa3BMBAIOIIIErocsi BOAOKHaA
Pa3HOT€HOMHBIX BUAOB, ITOAMTEHOMHBIX

HEeKOTOPBIX BUAOB, TIUOPUAOB U
y €KOTOp AOB, prao ruOpuAOB M TeKCallA0MUAOB IIOKa3aAu

IIOAUILAOVAOB IIPOBOAVIAVICH
A poBOA O/HY O0IITYIO TEeHAEHIIIO

OKpaninBaHIe JKMBBIX BOAOKOH u
p ’ MN3MEHUYMBOCTN KoAm4gecTBa 0A0KOB

Ha6AIOAeHI/Ie Irponecca pa3BUTMA
rerepoxpomMmarrtia B I10AVICOMaTIMIE€CKUX

BOAOKHa, KOTOpoOe€ (PMKCI/IpOBa/lOCI) Ha
XpoMmocoMax. B Xo4e IIPOXO>KAEHMI

BU KaM . Takum obOpasom A5
A€0 cpy oopasom, A OouepesHOIO IMKAa DHAOMUTOTUYECKUX

nccaea0BaHvIsAa Irponecca pa3BUTMA .
AeA€HN KOAM4YeCTBO

BOJAOKHa JICIIOAb30BaAMNCDh
reTepoxXpoMaTrMHOBBIX 0A0OKOB B

BrigeoMarepmaanl, € KOTOPbLIX, IIpU
XpoMmocoMax BOAOKHa ITIOCTEIIEHHO

IIOMOIIIM KOMIIbIOTEpa 0OpadaThiBaAU
m p p yMeHbIIIaeTcsl.

OITNYECKYIO MHMOPMALIMIO U M3ydallu
Y $opman yH Tak, B geHb IIBeTeHU:A Yy BCETO

KOMIIbIOTepHBI€ CHUMKIA.
11CCA€A0BaHHOIO pa3HOOOpasusl BUAOB,

Boaokna AN ccaeA0BaHMSL
ITIOANTEHOMHBIX I‘I/I6p]/LZ|,OB u

Opaan M3 cpegHeil 4acTu CeMSIIOYKU B
reKcaraonAoB XAOIY9aTHUKA
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XpOMOCOMBI O6Hapy>KI/IAI/I

MaKClIMaAabHOe KOAM4eCTBO 0A0KOB

rerepoxpoMaTuHa (tada. 1, guarpamme
1),
raimondii - B cpeguem 6-7 I'P 610Kk0B,
G.sturtii - 7-8 I'P 0aokos, G. hirsutum
copt T-3 - 6-7 I'P 640kosB, G.barbadense
C-6037 - 6-7 I'P 6a0ka aas rekcamaonja
(G. hirsutum C-4727 x G.sturtii) - 6-7 I'P
6aoka, (G. hirsutum copr T-3 x G.
I'P

TETPpaIrrA10mAHOTO

OHIN COCTaBAAgAAN AA. BUAa G.

raimondii) - 6 04a0Ka,
IIOAVTEHOMHOTO
rmopuga - (G. hirsutum copr T-3 x G.

raimondii) x G. barbadense copt Am-25

(2n=4x-52) - 6-7 IP Oaoka m y
ITIOAUT€HOMHOTO TeTParA0MAHOIO
rmopuga  (Ghirsutum copr T-3 x

G.raimondii) x G.barbadense C-6037
(2n=4x=52) - 7 IP ©Oaoxka. K xoHmy
DHAOMUTOTUYECKON  aKTMBHOCTM U

OUKAOB peaylianKanum XpoMOCOM

KOAM4YeCTBO rerepoxpomMarnHa

XpOMOCOM BOAOKOH IIOAHOCTBIO
JicyepIIbIBaeTCs.

B cBsA3m ¢ aTNM, TIpeanioaaraem,
4TO B XO4€ DHAOMUTOTUYECKIX LIMKAOB,
mocae ero

KaKA0TO IMKAQ

reTepoxXpomMaTrH B XpomMocoMax
Ppa3BMBAIOMMXCA BOAOKOH ITIOCTEIIEHHO

DAVMMMHNPYET, a IeTepOXpOMaTMHOBBIX

040KOB B XpOMOCOMax CTaHOBUTCS
MeHbIIe. ODTOo BuUAHO m3 Taoda.l,
Anarpamme 1.

Tabanma 1

Vamenennii (1o AHsIM) cpeAHero uncaa rerepoxpomaTnHoBeix (I'P) 610koB B x04e

YHAOMMITO3a pPa3BMBaIOIIETrocs: BOAOKHa

Vcxoaubt maTepuaa

© o o =~ | =B = : . R ok s
g o~ N £ £ - O &)
S L Sa| g% 95 _95 59 x8,x¢
£ o 15 3 £ £ 28 £ 3 x S| U ~ 9 ~ ¢
c § S ELl 8- &§|52°385“B8Ee 2= 8 = 2
g = B & S |5 TP UL BT E XS g
= 5 £ s & 2 |7 <l 3 g2 B Tle g g o g g
£ g 5 2w | &8 8 |k X @8 x 92 5 & ° g S &
3 F | EE | 28 |ER TERTIS ST ESTET
S | J Colgs |5 |95 EF ESZ
9] 0|a| O 0] a 9] 0 | a
1/6-|1|7-|1|6-7 6-7 | 1 6-7 | 1 6 6-7 | 1
5 5 5|1 6 |5 5 5 5 |55| 5 |65 5
10 10 10 | 5-6 | 1 1 10 | 5 | 10 | 3-4 | 10
0 0
15,4 (15| 3 (15| 5 |1 4 14 15| 4 |15 | 3 | 15| 4-3
5 5
200 3 (20| 2 (20| 4 |2 3 E 213 (20| 3 |20 25|20 3
0 o 0
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rae a — A0 pa3BuUTM BOAOKHA

0 - cpeanee uncao I'P-610k0B mpuxogsameecs Ha 1 xpomocomy

BeiBoaABI
PesyabTarsl MCccAeAOBaHUM
BOIIpOCa IIOBeAeHU S sapa B

PasBUBAIOIIMXCA BOAOKHAX, Yy B3ATBIX
AAsl Hallleil pabOThI MCXOAHBIX BUAOB,
ITOAVTE€HOMHBIX rnopuAoB u
aA/0TeKCcall10MAOB, a TaKXe CTPYKTYpbl
U MOBEJEHUS  DHAOMUTOTUYECKNX
XpOMOCOM U3MEHAIOIINEeCs B XOAe UX
SHAOMUTOTUYECKOM peaynanKanmn
II0Ka3aay, 4TO BTOT BOIIPOC CAeAyeT
pa3AeaunTs Ha ABe YacTI.
B IIepBO 4acTu
11€4eCO00pa3HO pacCMOTPETh CTPYKTYPY
U BBEeJEHIE DHAOMUTOTUYECKNX sAep U
XpOMOCOM Yy MCXOAHBIX POAMUTEALCKUX

BIAOB, cOpTOB. Bo BTOpOI1 - anaams

CTPYKTYPbI n ITOBeAeHIII
YHAOMUTOTNIECCKIUX JIAEp n
YHAOMUTOTUIECKIIX XPOMOCOM, B3SITBIX
A5 ccaeA0BaHMA ITIOAMTEHOMHDBIX
I'I/I6pI/I,ZI,OB u ITIOANTEHOMHDBIX

aA10rexcari1oma0B XA0IT9aTHIIKaA.

Tak, npu mccae0BaHNU
CTPYKTYpBl 1 IIOBedeHMsA sidep B
Pa3BMBAIOIINXCST  BOAOKHAX — «UMCTBIX»

BIAOB U1 COPTOB XAom4yaTHMKa - G.sturtii,
T-3,

G.barbadense C-6037, oTmedyeHO, 4YTO B

G.raimondii, ~ G.hirsutum  copT

rporiecce pasBUTIA BOAOKHA
obOpasyeTcst Bcero 0gHO sAApo. [Ipuyem,
IIpOIIecC YPHAOMUTO3a 38 OAVH A€Hb A0
LIBeTeHISI IIPOXOAUT MO KAACCUIECKOMY
Al MUTO30B TUILY - T.€. C pa3pyIIeHremM
sIA€PHON OO0AOUKIL.

B mocaeaymomme aHm saaepHas
000404YKa y MCCAeAOBaHHBIX BUAOB U
COPTOB - He pa3pylIaeTcs - T. e. IIpoIiecc
DHAOMUTOTUYIECKOI peAynAMKauum
XpOMOCOM HPOUCXOAUT BHYTPU sapa

0e3 paspyIieHus s14epHOI 000A0UKI.

Ha maremn  aens  passutiis
BOJOKHa, DHAOMUTOTHYECKIE
(PHAOTIOAUTIAOUAHEBIE) sapa

BBIIII€HA3BaHHBIX BUAOB 11 COPTOB YK€
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IpeTepIieBaioT

YHAOMUTOTNYECKNX INKAOB

VsmeneHMi1 (110 AHAM) CpeaHeTO 4yncaa rerepoxpoMaTHOBLIX (I'P)
0a0KOB B XOAe PHAOMMTO3a Pa3BMBaIOMIErOCs BOAOKHA

HeCKOADbKO

yPpOBEeHb UX IIA0UAHOCTH, OObeM sIApa U

SAPBIIIKA.
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G.barbadense

B pe3yabTaTe, KOTOPBIX YBEANYNBACTCA
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KaK ITIOKa3bIBAalOT MCCAedO0BaHIie KAeTO‘IHOIZ CTeHKI (AAI/IHIJI BOAOKHa).
HOBerHOCTI/I }I,Zl,pa C yBeAI/IquI/IeM A0 AHaAI/ISI/Ipy}I IOUTOAOIM4YEeCKme
10 TBIC. pa3 HOpOBbIe KOMIIZAEeKChbI y Hﬂ,ep HpenapaTH, B HeKOTOprX C/lyanX y

BOAOKHA mccae 0OBaHHbIX BUAOB
(G.sturtii, G.raimondii, G.hirsutum copt
T-3, G.barbadense C-6037) yseanueHs! B
pasMmepe (anameTpe) M, IO-BUAMMOMY,
OOBeAVMHSSICh B CKOILAEHMS IIOPOBBIX
KOMIIAeKCOB,  00Opa3ylOT  Ha3BaHHBIe
HaMl, HyKA€0COMOIIOA0OHbIe KPYITHbIe
oOpasoBaHIs, KOTOPBIE YacTO XOPOIIIO
IIPOCMaTPUBAIOTCA 104, MUKPOCKOIIOM.
Uncao HYK/1€0COMOTIO400HbIX

oOpasoBaHMIt (Teaers, CKOIIAE€HU
IIOPOBBIX KOMIIZIEKCOB) NPUOAVKEHO K
rariA0MAHOMY qucay XpOMOCOM
BBIIIIEYKAa3aHHBIX BUAOB. B cBsA3M C 5TIM,
HEeOOXOAMMO OTMETUTh, UTO DTOT (PaKT
OOHapy>KeHUsI  CKOIIA€HMII IIOPOBBIX
KOMIIA€KCOB Ha IIOBEPXHOCTU SAePHOI
MeMOpaHBl, pa3BMBaIOIIerocs s4pa Ha
paHHeN CTaAuM PasBUTHUA (HAYMHAS C

IITOIO AHs IIOCAe IBeTeHus) TpeOyer

AAAbHEVIIIero OTAEeABHOI'O 0osee
rayOOKOro MCCAEeAOBAHIS C
IIpMMeHeHeM HOBBIX SIA€PHBIX
Kpacureaeri, TaKUX Kak I'um3a
(a3ypo03uH).

Hamnu ormeueHo, uyTo Ha 5-11 A€Hb
pasBUTISL BOAOKHa Y MCCA€AOBaHHBIX
BIAOB X/AOITYaTHMKA, sI4pa YBeANYEeHbI B
pasMepe 1, B HUX, TaKuM o0OpasoM,
IIPOCMaTpPUBaIOTCS
HyKJe0coMonoJ00Hble Teablla. Popma
CaMOroO s4pa BOAOKHaA K 9 TOMY MOMEHTY
TepseT Kpyrayio ¢gopmy u Bce 0Ooaee
npuoOpeTaeT OBaAbHYIO, MHOT4a CO

cJerka 3a0CTpEeHHBIMMI KOHLIaMI

Buga G.barbadense C-6037 6p141 oTMedeH
BBIXOZ, HYK/1€0COMOII0400HOTO

oOpaszoBaHmMsl U3 BO/AOKHa B

saApa

LUTOIIAa3My U3  paloHa sAepHOU
MeMOpaHbBl, B KOTOPOIl HaMOOABIINIL
ero musrud, T.e. C «<OCTPOTro» ero KoHia. B
CBSA3M C DTUM MOXKHO HPeAIIOAOXKUTE,
YTO DHAOMUTOTUYECKVE XPOMOCOMBI,
KOTOpBle  IIOCPEeACTBOM  XpOMaTMHa
(CBSI3aHBI C TIOPOBBIMM KOMIIA€KCAMM)
BBIXOAAT U3 sApa B LIUTOILAa3My 4depe3

HYKAeOCOMOHO,ZLO6HI)I€ O6pa30BaHI/I}I n3

paiioHOB  sJepHON MeMOpaHBI sigpa
Pa3BUBAIOIIETOCS BO/OKHA
IpeTepreBaroI X HamOOAbIIIee
HaIIpsDKeH!e.

OaHako BMeCTEe C DTHMM MOXKHO
IIPeAOAOXUTb U TO, YTO XPOMOCOMBI
ocae

HEeCKOAbKO KpaTHbIX

DYHAOMUTOTNYECKIUX IIMKAOB
peaynankKanum yMEHbIIEHbI B pasMepe

n MOIyT HpOﬁTI/I B IIUTOIIAa3My 4Yepe3

yBeAMYEHHbIe OTBEPCTUsl  CKOILACHUIA
IIOPOBBIX KOMIIAEKCOB.
DT ABe  BBIABUHYTbIE HaMU

TMITIOTE3bI HeO6XOAMMO B JaAbHENIIEM
INpoOBEPUTHh M OHM OCTalOTCI A0 KOHIIA

HEBBISICHEHHBIM .
Hcnosib30BaHHadA iMTEpaTypa

1. AbBayaaaes A. A. Baacosa
H.A. O

O6€CH€‘II/IBaIOH_H/IX >KN3HEHHOCTb COPTOB

HEKOTOPBIX q)aKTOan,

xaomyaTHMKa. //Aoka. Axaa. Hayk PYs.
-1997, Nell.- C. 41-43.

40



——

(

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

2. A0zaaoB M.®. l'enHeruka wu KA€TOYHOTO sapa. //Mocksa
(peHOTEHETNKA Ba’KHEMIIMX IIPU3HAKOB «MeauHa» - 1998. —C.101 — 126.

xaoryatHuka G.hirsutum L. Aucc, Ha 10. 3akommkos A.JL wu ap.

CONC. y4.CTeIl, AOKT. O11041.HaykK B popme
Hay4HOTO AOKaAaga. Mocksa. - 1991 r. -
84 c.

3. Axmegos M.b., /lazapesa O.H.,
III.H., M.A.

OcobenHocTn opraHm3annum XpoMoOCOM

Yopues AxmeaoBa

B DHAOMUTOTUIECKIX
AndPpepeHITNPYIOMIIXCS
XAOTYaTHMKA. //Y30. 6104. XXypH: - 1996,
No5/6. — C.69-72.

4. Axmegos M.B., Aasapesa O.H.,
Yopues II.H. Axmegosa M.J. Tumsr
peAynAnKanum
AndPpepeHINPYIOMIIXCS
HOAUIIAOUAHBIX BUAOB XAOITYATHMKA.
/[Y36. 6buoa. xypH. - 1997, - Ne3/4, - C.26

- 28.
5. beasesa H.C. Ilpomecc c

AApax
BO.OKOH

XpOMOCOM B

BOAOKOHIIAX

OIIA0AOTBOpEHME Y  XJAOIT4aTHUKA.
/[ABTOped. amcc kaHA. OmMOA. HayK.
Amnrxabag - 1964, - C.18.

6. bpeauxuna AJI. COopHux
PabOTBI MOAOABIX YIEHBIX HayIHO-VICCA.
MHCTUTYTOB 1 By30B. //M3a-so MCX
Y3CCP. Boinr 1. Tamkent -1962. - C.25-28.

7. Baacosa H.A. BsaumMmogerictBue
jgApa UM UUTONAA3MBl B OHTOIeHe3e

KA€TOK DBIINgepMryica n  BO/JAOKOHeEI]

CEeMSITTOUKI XAOIT4aTHIKA.
//«Ountorenes», T.2., Nol. - 1971a. - C.88-

98.

8. Baacosa H.A.
Aunddepennuans 17 pasBuTHE
BO/OKOHEI] xaomnyatHuka//Tammkenr.

MNza-Bo «PAH» Y3CCP. - 1974. C.144.
9. 36apckuit V.b. Opranmszannn

MaTepI/Ia/lI)I K M3Yy4€HINIO XAO0IIKOBOTO

BO/0OKHa B paSAVI‘IHOIZ CTerieHmn

speaocty// Beimn.50. Mocksa-TamikeHT, -
1931. - OI'3, -C.15-43.
11. Mycaes A.A. Xapakrep

HacAeAOBaHMsI IIOAIyIIIKA CeMsIH Yy
xaomyatauka G.hirsutum L. //Teneruxa.
-1972. - 1.8. - Ne2. - C. 25-34.

12. Mycaes A.A. T'enetmyeckas
KOAAEKLVST XAOIMYaTHUKA U IIPOOAeMEI
HacAeJOBaHMsI IIPU3HAKOB. TaIlIKeHT:
®an. - 1979. - C.162.

13. ITpokodrnesa-bearosckas A.4.
Inka sapa un  anddepeHumannm
coMaTM4YecKux KAeToK. B kH: «Borpocs
LIUTOAOTUM ¥ 0OIIelt (puanoaorue».
/M. =A., M3a-eo AH CCCP. 1960. -
C.84-87.

14. Tloasaxos B.}O. DaexrponHo-
MMKPOCKOIIYeCKOoe M3ydeHue sAepHO
o6oaoukn kaetok CIIDB mpm mwmrose.
//PexoHCTpyKIIMs  sIAepHON  0DO0A0YKHU
(anadpaza n Teaodasza) //Llmtosrorms —
1970. -T. 18. - C. 1433-1437.

15. Tpomnkas /AIL, Kyspmunna
CH., byabasesa T.B., 30apckuit V.b.
YabpTpacTpykrypa SIA€PHBIX 1op
BBLABASIEMas METOAOM 3aMOpPa’KVMBaHILI
— TpaBaenus. //Adoxka. AH CCCP. — 1978.
- T. 241. - C.992-995.

16. Watson M. The nuclear
envelope, its strusture and relation to
cytoplasmic membranes. // J. Biophys
and Biochem. Cytob, - 1955. - Nel. - P.

257-270.

41



—

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

17. Watson M.
observations on the nuclear envelope of
cell. //]. Biophys
Biochem CytoL, - 1959. - Ne6, —P. 147-
155.

Furter

the animal and

18. Fawcett D.W. On the
occurrence of a fibrous lamina on the
inner aspect of the nuclear envelope in
certain ceils of vertebrates. H Amer. J.
Anat. - 1966, - V. 119. — P.129-146.

19. Franke W.W., Deumling B.,
Ermen B. et al. Nuclear membranes

from mammalian liver. J. Asolation

20. Maul G.G. The nuclear and
cytoplasmic pore complexes:
structure, dynamics, distribution,

and evolution. //Int. Rev. Cytol. -
1977. - P.75-186.

21. Mirkovitch J., Mizault M.E,,
Laemmli U.K. Organization of the
higher - order chromatin loop: Specibic
DNA attachment sites on nuclear
scaffold// Cell. - 1984. - V.39. — P.223-232.

22. Morre D.J., Kartenbeck J.,
Franke W. W. Membrane how and
intercon-versions among

endomembranes. //Biochim.

procedure and general charakterization.
//]. Cell. Biol. -1970. - v.46. -P.
379-395.

Biophys. Acta. -1979. - V. 559. — P

.71-152.

YAK: 633.31; 632.4

PA3SAVYUNE N USMEHUYMNBOCTDb KOAIMYECTBEHHBIX ITPM3HAKOB,
OBECIIEUYMBAIOIINX YPOXKAVMHOCTD OBPA3IIOB O3MIMOI'O HYTA

A.9. Kyamamarosa!, 4.Y.Toxupboesa?, C.K. baboes!
T Mncmumym zenemuxu u aKcnepumenmarvioil ouorozuu pacmeruti AH PYs, 111226,
2 Axademuneckue uccaedosarus” Hayuonaronozo yenmpa SHAHUil 4 UHHOBAUULL 6 CCALCKOM X0351icmge,
Tawkenmckas o0A.
*CoorseTcTByommui arop email: dilafruz10.10@mail.ru

Apeca ®1eKTpOHHOII TTOYTHI COaBTOPOB: sai-baboev@yandex.ru, d.u.tohirboyeva@mail.ru

Anunomavus: B dannon  cmamve  npoaHAAUSUPOSAHBL  MeXCopmosvie U
SHYMPUCOPMOBbIE  PASAUMUA U  USMEHUUB0CTID HEKOMOPbIX NOKA3AMeAel YpoKauHocmu
00pasi,06 03umozo Hyma. Ilo pesyrvmamam aHarusa YcmaroBAeHO, YUMo ONMUMAAbHASL OAUHA
pacmerus 03umozo Hyma 6 ycaosusx Ysoexucmana cocmasasem 70-80 cm, npeumyuiecmeeno
pacnoiaxexue NpUKpUnAeHus HUXHux 00006 wa svicome 25-35 cm, emopuurolx éemeeti - 00
18-20 wmyx u xoAuuecms 00006 te Meree 70 wmyx. Onpederero, umo maxue o0pasubl
coomeemcmeytom mpebosaHuim udearbHou ModeAu. Buicokuil pasmax usmeHuu60cmu maxKux
aAeMeHmMo6 NPoOYKMUGHOCHIU, KAK KOAUUECHE0 3epeH 6 o0Hom pacmeruu om 42 do 145 u
Mmaccvr 3epra 18-41 zpamm c643aH0 € KYMYAAMUEHUIM OetcmeuemM HOAUMEPHDLX 2eHO8.
Habatodero samemmas cyuwecmeennas pasuuua (P-value=0,0001) y zenomunos nyma no
noKa3AmMeAIM Ypoxaurocmu, a 0oAee 6blCOKULL KOdPpPuluerm denomunuueckot 0uUchepcul,
YeM 2eHOMUNUYECKOU, O03HAudenm, umo 6AUAHUE GHeuLHell

cpedvl  HA  Popmuposatie

noxasameaeu yPO}KﬂﬁHOCWlZ/l BEAUKO.
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KAatouesvie caoga: osumoii Hym, YpoxamHOCMb, YUCAO U Macca 3épeH 6 00HOM

pacmerHuu, USMEHUUBOCMD.

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

D.E. Kulmamatova!, D.U. Tokhirboeva?, S.K. Baboev!
Unstitute 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, yield, number and weight of grains in one plant,
variability.
BBeaenne yCAOBUSIM, IIPOAYKTUBHOCTH,
llsmeHeHme  cocraBa  IIOYBHI YCTOVYIUBOCTI K Pa3AMIHBIM

3acyxa M IIOBBIIIIEHNE TeMIlepaTyphl,
BbI3BaHHBIE I100aAbHBIMU IIepeMeHaMU
KAMMaTa, OKa3bIBaIOT HeraTuBHOE
BAVISHVIE Ha BBIpalliiBaHNMe pPa3ANYHBIX
CeAbCKOXO3SIICTBEHHBIX KyAbTYp. B dpazy
CO3peBaHN: 3epHa IIIeHUIBl U HyTa
IIOBBINIEHNIE TeMIlepaTyphl oT
ONTUMAABHOTO YPOBHJ B IOCAeAHE
MeCSIIIbl  BECHBI,

Hea40CTaTOK Baarm

oTpullaTeAbHO BAUAET Ha
dusmosornyeckoe HaIlOAHEHNUE 3epHa.
Vayuenne IIPUCIIOCOOA€HHOCTH
reHeTMYeCKM pa3HOOOpasHBIX (OpM K

H€6AaFOHpMHTHblM KAMMaTn4YeCKIMM

3abo4eBaHIAIM, IlepuoJaM BereTarum
sIBASIETCSI OAHON M3 Ba’KHBIX IIpo0aeM

HpaKTI/I‘{eCKOﬁ ceaeKnumM IIpy HAy4HOM

00OCHOBaHUU BBIIII€yKa3aHHbIX
rpodaeM [14].
Aas CO3JaHUST MOJAeAn

CeAbCKOXO3sICTBEHHBIX KyAapTyp Ba’XKHO

N3Y4IUTD CAO>KHYIO B3alIMOCBA3b

IIPU3HAKOB pacTeHun u
KOHKYPEHTOCIIOCOOHOCTM ~ TeHOTHUIIOB.

Co3zaanne MOAE/AbHOTO coprTa,

I10AXO0AA111eTr0o AN Ppa3samMIHBIX
KAMMaTn4ieCKNnx 30H, Ba’XKHO, ITIOCKOABKY

B HpaKTI/I‘IeCKOﬁ ceaeknomm CAO>KHO
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COBMECTUTH B OAHOM T€HOTUTIIE BBICOKUIL
IOTeHITaA u HKOAOTUYECKYIO
aAanTUBHOCTL [9]. BaskHbIM MOHITUEM
AAs ceAeKLVIOHepa SBASETCS — IIOHATIe
coboit

UACOTUII, HPeACTaBASIOIINIA

Hanay4diiee IIpOsBAEHIIE paCTeHI/IIZ B

onpejeAeHHON  cpede. DTO  JaeT
npejcraBAeHNe O Ba)KHBIX CBOIJICTB,
KOTOpBbIe caeayer coOpatb B

KyAbTUBUPYEMOM pacTeHUM. YpoKau
— KOAMYeCTBeHHas XapaKTepUCTUKa,
BO3HMKAIOIIIAsI B pesyabTaTe
B3aIMOAEVICTBUSI Ppa3ANYIHBIX
Mopdoaormdeckux u GpU3NOA0TUIECKIX
IIPU3HAKOB.

Acconuarnss MHOTUX T€HOB, T. €.
IIOAUTEHOB, UIPaeT KAIOYEeBYI0 pOAb B
JenoTUIIIIUECKOM IIPOsIBAEHUN
KOAMYECTBEHHBIX IIPU3HAKOB, n
3aMeYeHO, YTO OHM Pe3KO M3MEeHSIIOTCS
104 BAUSHUEM YyCAOBUI  BHEIIHEN
cpeast [11].

Ha ceroamstianit AeHp 0OOABIIION
poOAeMoit A4S CeAeKIIMIOHePOB
SBASETCSI He TOABKO YAOBAETBOPEHNe
CIlpoca Ha NpPOAYKTbl HUTAHUS U3-3a
rA100a4bHOIO M3MEHEeHIsI KAMaTa, HO U’

Oyay1mx
pacryl1ero

HaceaeHust [4]. HeobxoaumMo mOBBICUTH

yAOBAETBOpeHIe
IoTrpebHOCTeN B HuUIIe
YPO>KalHOCThb IIPOAOBOABCTBEHHBIX

D00O0BLIX KyAbTYp, B OCOO@HHOCT) HyTa.

Hyrt BBIpaIBaeTCs
IIpaKTUMYeCKM BO BCeX permoHax B
Pa3ANYHBIX I10AEBBIX YCAOBUSX
Y3bekucraHa u SIBASIETCSI
BTOPOCTEIIEHHO  ITPOAOBOALCTBEHHON

KyAbTypoil. B VYsbekucrane HayuHO-

nccaeaoBaTeabCKasl pa60Ta 110

BO34€ABIBAHUIO  HyTa  IIPOBOAVITCS
HeJO0CTaTOYHO MHOTO. B pecriybanke
HYT pa3MeIaioT IIPeMMYIeCTBeHHO B
pernmoHax ¢  3acylIAMBOM  IIOYBOM
paHHel BeCHOM, a X0A040CTOVIK/Ee COpTa
HyTa MOJHO cesTh oOceHbl0. O3umble
copra HyTa JalOT 0o04ee BBICOKYIO
YPO>KalHOCTh, 4YeM sPOBbIe copTa [6].
Aas co3aaHus  MAETUIIA HyTa

ObLAN IIpOaHaAM3NPOBaHbl HEKOTOPbIE

XapaKTepUCTUKU  yPOXKaHOCTM  Ha
OCHOBe  rpaduUecKoill  AvarpaMMBbl
(boxplot).

Marepmnaabl 1 METOAVIKN
MCCAeA0BaHIs
NccaeaoBanmss IIpOBOAUIANCH B
2020-2022 rogax Ha OIIBITHOM y4acCTKe
Aypmen Mucruryra reHetukum u OBP
AHPYVYs.

pasMelieHsl Ha I1A0Iaan 3 M? ¢ B Tpex

DKCIIepUMEHTBI ObLAM
IIOBTOPHOCTSIX MCII0Ab30BaHNEM MeTOo4a
Randomized Complete Block Design
(RCBD).

HyTa IHpPOBOAMANM BO BTOPON JeKaje

IToceB reHOTUIIOB O3MMOIO
OKTsI0ps1, a cOOp ypoXasl - B TpeTbeil
Aekage WMIOH:A. B kauectBe oOOBekTa
1ccaeA0BaHUsT BBIOpaHBl 36 0OpaslloB
CIENW-Chickpe

International Elite Nursery for Winter

IIMTOMHIKA DAVTBI

O3VIMBIX COpPTOB Nptuxop 17§
Mycraknaamxk.

IToayuyennsie AAHHBIE
aHaAU3MpoOBaA B  CTATUCTUYECKOI

nporpamme ANOVA STATGRAPHICS-
18. Pasamumsas u  xo>duimeHT

MN3MEHUYMBOCTN MeEXAYy copTaMu

onpejeAasan C

$yHKUIIN
Ilokasarean B

1CTI0Ab30BaHNeM
Analysis of  Variance.

oOaactTu OOKCILAOTA,
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oTpakaroIye JenoTunMUECKOE BBICOTE pacTeHMII TeHOTUIIBl HyTa
pacnpeseaeHne KOAMYECTBEHHBIX ObLAM pa3AeaeHbl Ha 3 TPYIIIILL:
IIPU3HAKOB, o0ecIIeuBaoIIiI 1. Pacrenmns Bpicotoir 60-70 cmMm — 7

YPO>KaltHOCTb OBIAM pasddeAeHBbl Ha ABe
COCTaBASIONINE:  MEXIPYIIIOBYIO I
BHYTPUTPYIIOBYIO. BHyTp1u Ookcrizora
3HaK (+) IAIOC — BTO CpeJHee 3HaYeHUe
IOKa3aTeAsl CUMBOJa, TOPU3OHTaAbHBIE
AVHUY, AeAsInye IiAolialb OOKCIIAOTA
rnomnoaaM, oOpa3oBbiBaAy M-MeauaHy
Hanbo/ee

(HOKaSaTe/lB qacToro

CMBO/a), BePXHU I  HIUDKHUU
II0Ka3areay OTpa’kal0T MUHUMAaAbHOE U

MaKCl1IMaAabHOE 3Ha4YeHI .

PQSYAI)TaTbI nccaed0BaHVsAA 1 IX

o0cyXaeHne

Yy Ppa3AMYHBIX
CeAbCKOXO3AVICTBEHHBIX KyAbTYP BBICOTY
pacTeHui1 M3y4aloT IIPerMYIIeCTBEHHO
KaK  KOAMYEeCTBeHHBIN

HyTa

(1)aKTOpOM YCTOIZ‘II/IBOCTI/I K IIOA€eTaHINIO

npusHak. B
oOpas1ax OIIpeAeAIOIIIM
" IIPUCIIOCO0A€HHOCTI K
MeXaHU3UPOBAHHON YOOpKe sBAsSeTCs

AAUMHA  OCHOBHOTO crebas. AauHa
pacTeHus1 ABASETCS
YTo0B!

o0ecrieueHHBIM BHEIITHUMU Cl)aKTOpaMI/I,

IIOKa3aTeaeM ero

pa3BUTVL. OBITD A0CTaTOYHO

HYT AOAKeH OBITh BBICOKUM U Xoponio

pa3BeTBAEHHBIM. Yem BBIIIIE
pacrioloKeHa HIDKHUII 000, Tem
Ooapllle  mpejOTBpallaeTcsa — IIOTepst

ypo>Kast BO BpeM:1 yoopku [12].
Cpeansas BbIcOTa pacTeHNUs B

KO//eKIJVIOHHBIX oOpaslax COCTaBlla

76,5 M,

H1DKHero 0o06a — 30,17 cMm (puc. 1). Ilo

BbICOTa IIPUKPEIIAE€HIISI

00pa3LoB;
2. Pacrenmss BwvIcOTOM 70-80 CM™M-18
00pa3LoB;
3. Pacrenus BoicoToir 6boaee 80 cm — 13
0o0pasLoB.

OOpasupl  HepBoil  IPYHIIBI

IIPeACTaBAAIOT COOOM OTHOCUTEABHO

KOPOTKOTO  pOCTa T€HOTUIIBI  IIO
CpaBHEHMIO C  KOAAEKLIVOHHBIMI
oOpasnamMnu 13-3a pasBeTBAEHI
POCTOBBIX crebaein. I'enoTuIbl

03MMOTO HyTa C AAVHOM cTebAas Doaee
80 cM Oyayr pactm a0 Iepuoja
gopmupoBanmusa 60008 u ¢ OOAbIIeN
BEepPOSITHOCTD

IIpnaeryr B IIepumo4

gopmupoBaHMs 3epHa. YCTaHOBAEHO,

4TO 00Opas1sl KOAAEKIINU
IIpeACTaBASIOT coboit
IIperMYyIIIeCTBeHHO pacTeHus1

cpeaHero pasmepa BoicoTon 70-78 cm.
BricoTa mpukpenaenus nepsoro 6oda B
2997 <M, B

3aBUCMIMOCTIN OT o6pa3u013 I1I0 AAUHE

Cpe4dHeM  cocCTaBuAa
cre0As1 OHa MOXKeT BapbpupoBaThCst OT 20
36,8 cwMm.
HeOOABIIION U CpeAHUI pOCT, 3aMe4eHo,

CTPY4OK
oOpas1iax

CM A0 HECMOTPH Ha

YTO  IIePBBIM  HVKHUN
pacroaoXeH  BBICOKO. B
KOAAEKIIVN OTMeYeHO, qTO
pacIioA0KeHne HIKHero 0oba BBICOKO
3akperiaeH y ooOpasnos K-11130, K-
11121, K-11130, K-11132, Viptuxop n
Mycraknaaux. Cpean 0o0Opa3s110B
KOAAEKLIMM IOKa3areab npusHaka ot 20
40 36,5 B KauecTBe KOHTPOABHBIX COPTOB

Nptuxop (35,7 cm) m Mycraknmaank
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(345 M) AaHHBII HpuU3HAK OblA BHYTpU n MEeXXAY oOpasjamMu
OTHOCUTEABHO BBICOK. B 22 obGpasiax KOAAEKITMOHHOTO MaTepuada 1o

U3y4eHHON KOAAEKIIN I1IepBOTO
HIDKHero 0oD0a TroseHm HaxXOAUTCS B
npegeaax 25-30 cm; y 11 obOpasuos B
npegeaax 30-35 cm; a y 5 obOpasmax
nmokasareab BbIIe 35 cM. Ilo BwicOTE
naeaabHON

pacteHus  TpeOOBaHUAM

MOAeAU OTBEYaroT 0oOpasIIb C
000a,
PacIIOA0KeHHBIM IIPeVMYIIeCTBeHHO Ha
25-35 CM.

CTaOMABHBIM

IIpUKpeEIL1eHeM HVIKHETro

BBICOTE Hauboaee
KOAMYEeCTBEeHHBIM
IIoKasareaeM SIBASIETCSI BBICOTA
oOpaszoBaHmsl HYDKHero 000a. B ombrtax
ob1as cpeaHsisl BeANYMHA
KOAAEKIIMIOHHBIX OOpa3lioB IO BTOMY
npusHaky cocrasuaa 30,17 cm, rae B
Aoae paseH 39,43% BBICOTBI pacTeHNs,
Takue TaKKe

pe3yabTaThbl HalmAamn

OTpa>keHne B HEKOTOPBIX
nccaeaoBanusix [10; 13].
gyro 47,3%

V3Yy9€HHBIX TI€HOTUIIOB O3MMOTO HyTa

Hecmorpsa nHa TO,

UIMEIOT CPeAHEBLICOKME IPAMOCTOSIMe
crebam cpeaHero pocra, oOpasubl K-
11111, K-11108, K-11114, K-11122, K-
11126, K-11128, K-11130, K-11131, K-
11132, K-11136, mo

aHaAan3a CpeaHnx

pesyabTaTtam
IIoKa3aTeaen B
rpaduke OOKCILAOT, OTMedeH TOT (aKT,
000a

oOpas1ax 1o

4TO  OOpasoBaHMe BBIIIIE B
IIpUBeAeHHBIX 10
CpaBHEHMIO C OCTaAbHBIMI OOpas3liamMu B
COOTBETCTBUM C AAMHOW  PacTeHIs
1103BOAsIeT BHIOpaTh €ro Kak TI'eHOTHII,
aAarTUPOBAHHBIN K MEeXaHU3VPOBAHHON
BBICOTE

yoopke.  Ilo pacreHun

HaGAIOAaAMCb CyIeCTBEHHbIE PA3ANINIA

cpaBHeHnIO ¢ copramu Vipruxop u

MYCTaKI/IAAI/IK, KOTOpPbIE ObLAU
IIpeAcCTaBA€HbI B Ka9€CTBe KOHTPOAbHBIX

COPTOB.
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l-puc. Pasamume coptoB 1O

BBICOTE pacTreHui n BBICOTE
oOpaszoBaHMs IIepBoro 60ba y oOpa31ioB
HyTa.

Y pacrenuit HyTa HpPOAYyKTUBHOE
BeTBAeHIEe II0AO0XUTeABHO BAUSAET Ha

IIPpOAYKTMBHOCTD, obuane IIEPBMYIHBIX 11

BTOPMYHBIX BeTBEN B pacrenun
ITOBBIIIIAEeT ypO)I<aI7[HOCTb, a TakKkKe
HanrpsIMyIO  BAMSIET Ha  KOANYECTBO

0000B B OAHOM pacTeHMH. Y AydIllas 9Tu
B3alIMOCBSI3aHHbIE XapaKTepUCTUKI,
MO>KHO ITOBBICUTDL YPO>KallHOCTh HyTa
[8]. B

cpopMuUpOBaAOCH OT 4 40 22 BTOPUYUHBIX

oOpasljax  O3MMOIO  HyTa

ITPOAYKTVUBHBIX BETBell, CpeAHUn
II0KasaTeAb Ipu3HaKa cocrasua 12,51
mr. bpiao ormeueHo, 4TO CcpeaHee

KOAMYEeCTBO BeTBell MeXXAy oOpasiaMu
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BapbpupoBaao ot 7,1 ao 18 eaunun B

3aBUCMIMOCTI OT Cl)aKTOpOB BHEIITHEN

cpeabl 1 COPTOBOTO  IIOTEHIMaJa.
Campblit HU3KUN IIoKa3aTeab
sadukcuposan |y  oOpasia 11136,

HanboAbIllee pa3BeTBAeHIE BHIAEAEHO Y
obpasna 11134. Copra Udrtuxop (11,5
(10,3 mur.),

3y49€HHbIE€ KakK KOHTpOAbeIf/I copT,

mr.) un Mycraknaank

mmeAan CpeAHIOIO BEANYINHY
ITA10A0OHOCHBIX BeTBeIl. YCTaHOBAeHO, 4qTO

66,6%

ob6pasrios nmean 10-15 setsers, a 22,2% -

pasBeTBAeHe KO/A/AEKIVIOHHBIX
Doaee 15 BeTBeii.

Ypo>XallHOCTh HyTa 3aBUCUT OT
BeTB/AEHIS

pacreHms, a TakXe OT

KOAMYeCcTBa
0000B.

SABASIETCS

oOpasyromuxcsi B HUX
Uncao 00OOB Ha pacTeHUN
OJAHUM U3  M3MEHYMBBIX
IIPU3HAKOB. ITorennnaa K
OyToHM3anun, LIBETEHUIO,
000000pasoBaHMI0 y pacTeHUs HyTa
OueHb BBICOK, HO €ro COXPaHHOCTb
3aBUCUT OT OCOOEHHOCTell copTa U
arpOTeXHMUKM, a TakXkKe  BHENIHMUX
ycaosuit cpeapl [12]. Cocpeaorouenne
BHIMaHIsA Ha HaA3eMHOI Omomacce,
BTOPMYHOM  BEeTBAEHMUM, KOAUNYECTBe
0000B 1 MHAEKCe YPOXKallHOCTU MOXKEeT
IIpUBECTU K YBeANYEHUIO YPO>KalTHOCTU
HyTa [2] u nmeer CUABHYIO
II0AOXKUTEABHYIO KOPPEAIIINIO C DTUMU
npusHakamu [5].

KoanuectBo ©000B 1M3y4eHHBIX
obOpasnax cocrasaseT 48-100, a cpeanmit
IoKaszaTeAb Ipu3Haka - 69,59 mTyk.
CaMblil HM3KUIL ITOKazaTeab OODOB €O
3HaueHreM 48,9 0000B - y MecCTHOIO

copra ldruxop, a y oopasua K-11101 -

100,8 ©000B,

BBICOKIM IIOKa3ateaeM. B 3aBucumocTu

4YTO ABAACTCA CaMbIM

OT TeHOTMUIIa OOpasloB, IIOTeHIMaja
IIPOAYKTUBHOCTM ©OOOOB 1 BHEIIHMX
(JakTopoB Ccpeabl cCcpeau HauMeHee
passeTBaeHHOro oopasua (7,1 mr.) K-
11136 paa 68,7 0000B, a MHOTeHIIMAA
IIPOAYKTUBHOCTY OOOOB Ha BTOPUYHBIX
BeTBsIX OblA Ha 27,1% BbIlIe, 4yeM Yy
MECTHBIX COpPTOB Ndprtnxop n
Mycraknaank, a' y oopasna K-11124 (8,7
mT.) okazaacs Ha 30,22 % BblIIe IIO
CpaBHEHUIO C MECTHBIMU COpTaMM! (pIC.

2).

24
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2-puc.  Pasamyme  copTOBIIO
BTOPMYHOMY BeTBAEHUIO M KOAMYecTBa
0000B B OAHOM PpacTeHUM y OOpaslioB
HyTa

K-11115 (17,2 mrr.), K-11123 (15,3
mr.), K-11134 n K-11135 (18,0 mr.),
obaagarorne IV POKO

Pa3BeTBASIONIeICs CIIOCOOHOCTBIO,
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MIMeIOT DoapII0€ KOANYECTBO
BTOPMYHBIX BeTBell, HO oOOpa3oBaHUe
60008 Ha BeTKax (cpopmmposaHo 55,2-
79,5 6000B) UMeAU CpeAHNII TTOKa3aTeAb

B COOTBETCTBNMN C ITPM3HaKaMI COpTa.

Io pesyabTaTaM aHaAN30B
BTOpPMYHOE BETB/AEHIE V3y4eHBIX
o0Opa31ioB K-11101 (BTOpUYHOE
BeTBAeHne Sx =9,1;, M=9,0, L=7-12;

KOAM4YeCcTBO O0OOB Ha OAHOM pacTeHUN,
cootBeTcTBeHHO Sx =100,8; M=94,0; L=76-
139) K-11108 (BrOopmuHOe BeTBACHME
Sx=12,1; M=12,0; L=9-16;

0000B Ha

KOAUYECTBO
OAHOM
cootBercTBeHHO Sx=80,1; M=72,3; L=69-
93); K-11109 (BTOpmMuHOe BeTBAeHIEe SX
=14,8;, M=15,2; L=12-20;
0000B Ha
cooTBeTCTBeHHO X=88,3; M=93; L=70-
113); K-11111 (BropmuHOe BeTBAeHIEe SX
=10,1; M=9,0; L=8-14; xoanuectBo 0000B
Ha OAHOM pacTeHII, COOTBETCTBEHHO SX
=81,4, M=81; L=70-95); K-11112
(sTopmuHoOe BetBaeHue Sx =11,5; M=10,1;

pacreHnu,

KOAM4YeCTBO

OAHOM pacrenmnmy,

L=9-16; xoamuyecrBo O0OOB Ha OAHOM
pacrennu, =77,3;
M=75; L=48-114); K-11117 (Bropu4HOe
Sx=10,4;, M=11,0; L=6-14;

KOAM4eCcTBO OOOOB Ha OAHOM pacTeHUH,

COOTBETCTBEHHO Sx

BE€TBAE€HIE

coorBeTcTBeHHO Sx =91,8; M=91; L=76-
125); K-11120 (BropmyHOe BeTBAeHUE SX
=12,4, M=12,0, L=9-15;

0000B Ha OAHOM

KOAMYIECTBO
pacreHuy,
COOTBeTCTBeHHO Sx =73,1; M=71; L=52-
104); K-11125 (BTOpu4HOe BeTBAeHMe
Sx =13,1; M=13,3; L=10-17; xoaudecTtBO
0000B Ha OJHOM pacreHuy,
cootBeTcTBeHHO Sx =70,8; M=70; L=60-

80); K-11128 (mxkkmaaM4u MIOXAaHUIIT

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

0000B Ha OAHOM pacreHnu,
cooTBeTCcTBeHHO Sx =71; M=71; L=42-
100); K-11130 (BropmyHOe BeTBAEHNE
Sx=11,8;, M=12,1; L=9-15;

0000B Ha

KOAMYECTBO
OAHOM
COOTBETCTBEHHO X=86,6; M=86,5;, L=73-
106); K-11111 (BTOpmuHOe BeTBACHNE
X=13,1, M=14,2; L=10-15; xoamgecTBO

0000B Ha

pacreHuy,

OAHOM
COOTBeTCTBeHHO X=76,2; M=74; 1=65-92)

y 11 reHOTMIIOB MCX0OAs M3 BTOPUYHOIO

pacrennu,

BeTBAE€HVISI V3MEHIVAOCh M KOAMYECTBO

0000B Ha O0AHOM  pacreHuu. B

OCOOEHHOCTM  CIIOCOOHOCTh  pacTeHMI
BBICOKOI M3MEHUYMBOCTU IIO ITPU3HAKY
KOAM4YeTCBO 000O0B Ha OAHOM pacTeHUM
CBSI3aHO BO3AENICTBMEM KYMYASITUBHOIO
(aaanTuBHOTrO) 9PPeKTa I0AMMEPHBIX
I'€HOB.
CBOVICTBOM copra,
orpeJeAsonen CEMEHHYIO
IIPOAYKTUBHOCTD, SIBASETCS KOAUIECTBO
I Macca 3epeH C pacTeHUs, IIpU DTOM
KOAMYeCTBO 3epeH C pacTeHus B
obOpas1ijax KoA4eKIun Koaebaaoch oT 42
Ao 145 3epeH, a oOmuUIl cpeadHUI
83,90

Koamuaecrso 3€peH y MECTHBIX COPTOB

II0Ka3aTeAb COCTaBUA 3epeH.
Vptuxap n MycCTakmaamuk cocCTaBAsa0
44-79 sepen, a B cpeanem - 57,9 3epen.
YcraHOBA€HO, 4YTO KOAMYECTBO 3epeH Ha
pacTeHme ypeAmumnaoch c 86+599 a0
122,9+4,10, TO ecTh KOAMYECTBO 3epeH Ha
pacrenme yBeanuymaock ¢ 3 go 39.
YBeanueHnme  KoAmdecTsa 3epeH B
oOpasljax II0 CpaBHEHUIO CO CpejHUM
3HauYeHEeM

II03BOANAO BBIACANTD

BBICOKOYpO>KaiiHble ~ copTa. Bricokas
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M3MEHYMBOCTb  4YlCAa  3epeH  Ha rpammoB 40 41 rpamma. Bricokas
pactennu (ot 44 a0 145 3epen) HacAeACTBEHHOCTD u BBICOKUII
CBIAETeAbCTBYeT o} BBICOKO reHeTI4ecKNil ITI0TeHIIaA B IOy AAL I

reHOTUIMYeCcko wm3MeHduBoctu. Ilo

anddepennuanum
MEXXCOPTOBBIM IIpM3HAKaM B HaIIIMX

COpTOB u

OIIBITaxX BBICOKOE pasHooOpasme (0T 36
240 61) HabAI04aA0Ch BHYTPU Ka’KAOTO
reHOTUIla B
oOpasnax, 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.

DOeHoTUIIUECKOe

TaK1X KOAAE€KIMOHHBIX

pacnpejeaeHne 4ducaa 3epeH B OAHOM
pactrenun B oOpasmax  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
(87,842,93), 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;)
MEXCOpPTOBBIE pa3dAnums Ha I1A0IIaAu
OOKCI1A0Ta CTaTUCTUYECKU 3HAUYMMO IIO
CpaBHEHMIO C KOHTPOABHBIM COPTOM.
Ycranosaeno, uro (3nauenme I’=0,0001)
KOHTPOAb BBIIIIE MaKCIMaAbHOTO
1okasateas copta Vdruxop (79 mryk),
TO €CThb He IIepeceKaeTcs B OAHOU
AVIHUA.

B 3ydaeMOM OIIBITE
KOAA€KITVIOHHBIX MaTepuaaoB
HabA104a4Csl TOAMMOPPU3M II0 UUCAY
3epeH U Macce 3epeH C pacTeHus, IIpu
9TOM

oTMe4YalocCh, 4YTO Juara3oH

3MEHYMBOCTII MacCChl 3€pHa cCpean

COpPTOB OBIA BBICOKMM - B cpedHeM OT 18

HyTa OTpa’kalOTCsl Ha  BTOPUYHBIX
BETBsIX, KoamdecTrBe 0000B, macce 100
3epeH, YPOXKallHOCTU 3€pHa, a TakXkKe
Macce 3epHa ¢ pacreHus [7; 3] n
KOHTPOAUPYeTCs alAUTUBHBIMU TeHaMU
[1]. Macca 3epHa ¢ pacTeHHUsI B CpegHeM
3a 2020-2022 roasr Bappuposasa ot 10
IrpaMMOB 40 28 rpaMMOB.
CymectseHHas pasHMIla 3HaKa
II0Ka3areAs IIPOMAAIOCTPUPOBaHa Ha
pucynke 3. CTaTucTudeckye pe3yAbTaThl
II0Ka3aAM, YTO W3y4eHHble TIeHOTUIIBI
ObpLAN Kak MeXK-, TakK u
BHYTPUCOPTOBBIMIA. Auarnason
MeKOOpa3IioBOil  M3MEHUYMBOCTU Obla
BBICOKMM, a Macca 3epHa C pacTeHu:d
koaebasacy ot 13,34 a0 50,22 rpamma.
Cpean obOpasnos Oblao0 2 oOpasua c
Maccon 3epHa 40 20 rpaMM ¢ pacTeHMIs,
22 obpasna ¢ maccon 20-30 rpamMm un 14
o0Opas1os ¢ maccoir 6oaee 30 rpamm. Y
MECTHBIX COPTOB, M3yYeHHBIX B KadecTse
KOHTPOAsl, Macca 3epHa Yy copTa
Vprtuxop cocrasmua - 18,94 r, a y copra
20,18 1,

yCTaHOBAEHO, YTO 9TU AaHHBIe OOpa3Iibl

MYCTaKI/IAAI/I K - TakK>Kxe

OTHOCITCI K MEAKOCEMEHHBIM COPTaM.
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Puc. 3. Pazamane copTOB I10 KOAYECTBY
3epHa I Macce 3epHa C O4HOTO pacTeHNs
00pa31ioB HyTa

B 3aBucumoctm OT Koamdecrsa
3epeH Ha pacrenun 31,57% reHOTUIIOB
O3MOM  KOAAEKLIUU

HyTa nMeIroT

BBICOKIE IIOKa3aTeAl MacChl 3epHa
(ancao 3epen Ha pacrennu ot 80,50 g0
122,9 3epen, macca 3epHa ¢ pacTeHms OT
30,02 20 41,09 rpamMMa, COOTBETCTBEHHO).
YcraHoOBA€HO, 4YTO XOTsI IOKa3aTeaAu
3epHa B oOpaslax (KOAMYecTBO 3epeH
Sx=875; M=87,0; L=62-120 mrr.; Macca
3epHa Sx=32,64; M=31,0; L=21,22-45,41 1),
K-11130 (xoamgectBo 3epen Sx=86,0 ;
M=85,0; L=62-118 mT.; Macca 3epHa
Sx=33,05; M=32,0; L=26,04-39,46 1), K-
11135 (xoamgecTBO Sx=68,5;
M=67,0; L=45-92). Macca 3epHa
Sx=23,40;, M=24,5; 1.=16,18-30,58 umeet

cpeaHee

3epeH
IIIT.;
3HadyeHle, Macca  CeMsH
BBICOKAsI 10 OTHOIIEHMIO K YMCAY 3€PeH.
3HaunTeAbHas AOCTOBEpHas pas3HUIlA

(3Hauenne P=0,0001) nHabGaoaazach y

TeHOTUIIOB HyTa IIO oboum IIpM3HaKaM,

a ©Ooaee BpICOKUIT  KODPPUIIMEHT

JenoTunmyeckoit  Aucmepcun,  4em

FeHOTMHquCKOIZ, O3Ha4aeT, 4qTo

BAMSHIIE BHEIITHEN cpeanl Ha

Cl)OpMI/IpOBaHI/Ie IIPY3HAKOB

YPO>KalHOCTU BEAVKO.
BeiBog

YcraHOBAEHO, UTO ONTMMAaAbHas
AAVIHa pacTeHMsl HyTa B YCAOBMSX
70-80 oM,

0000B

IpeENMYIIECTBEHHO pacliodaraercsa Ha

V3bekucraHa cocraBaseT

IIpUKpeIlleHe HIKHBIX
BpICOTE 25-35 CM, BTOPMYHBIX BETBEN A0
18-20 mTyk M Koamyectso ©OOOOB He
MeHee

70 00pa3LoOB COOTBETCTBYIOT

TpeOOBaHUAM  1AeaAbHON  MOJeAH,
KOAMYEeCTBO 3epeH B OAHOM pacTeH!U He
MeHee 84, M Macca 3epHa C OAHON
pacrenun 41 rpamm. Ilpeaaaraercsa npu
IIPOBOAEHUNI OTOOp Ha yPO>KaltHOCTb
HyTa OOpaTUTh

BHMMaHMEe Ha D3DTU

IIOKa3aTeAan.

Aureparypa

1. Aswathi P.V., Ganesamurthy K.
and Jayamani P. 2019. Genetic
variability for morphological and
biometrical traits in chickpea (Cicer
arietinum L.). Electr. J. Plant Breed.
10(2): 699-705.
https://doi.org/10.5958/0975-
928X.2019.00089.9

2. Jakhar D. A. N. S. 2014. “Genetic

diversity studies in chickpea (Cicer

arietinum 1 .) “ master of science
(agriculture). Bangladesh Journal of
Botany, 45(3), 459-464.

3. Langat C., O. Ombori, P. Leley,

50


https://doi.org/10.5958/0975-928X.2019.00089.9
https://doi.org/10.5958/0975-928X.2019.00089.9

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

D. Karanja, R. Cheruiyot, M. Gathaara
and B. Masila. 2019. Genetic variability

of agronomic

https://doi.org/10.1080/23311932.2020.18
06668
potential 8.

brikosa K. A.

KOAAeKLIMOHHBIX 0Opasijos HyTa (Cicer

traits as Orenka
indicators of drought tolerance in
common beans (Phaseolus vulgaris L.).
Int. J. Agron. ID 2360848. pp. 1-8.

4. Langridge P., Braun, H., Hulke,
B., Ober, E. & Prasanna, B. M. 2021.
Breeding crops for climate resilience. Ce/AbCKOXO3SI/ICTBEHHBIX
Theor. Appl. Genet. 134, 1607-1611. 2017. Crp-87-88.

https://doi.org/10.1007/s00122-021- 9.

L) u cosazaHme MCXOAHOTO MaTepuasa
AAs ero ceaekum B 10xHOI aecocrenn
sanagnoit Cubupu. Awmccepranus Ha
COMCKaHMe y4eHOI CTeIlleHM KaHAujaTa
HayK. Omck-

Kypumoaes A.K., Xacanosa I'.’)K.,

03854-7 (2021). MMaspykos IO.H. u ap. Ouenka
5. Naveed M. T., Qurban Ali, M. KOAJA€KIMY  HyTa II0  OCHOBHBIM
A., & Hussain, B. 2012. Correlation and D1eMeHTaM IPOAYKTUBHOCTIU B

path coefficient analysis for various ycaosusax Cesepnoro Kasaxcrana //

quantitative traits in chickpea (Cicer BectHuk HayKI Kaszaxckoro

arietinum L .). Journal of Life Sciences, ATPOTEeXHIYECKOTO YHUBEPCUTETa VM.

6(2), 97-106. https://doi.org/ C. Ceinnpyaanna. — 2019. — Ne4(103). — C.
10.5455/ijavms.137. 54-64.;

6. Sharma R. FAQO, 2023. 10. Omeapsuiok /1.B. VzameHunBOCTD
Integrated chickpea crop management u TeHeTUIEeCKIIA KOHTPOAb
manual for cold winter deserts / P-3-4. IIPOAYKTUBHOCTU pacreHns B
7. Shengu MK, D. Hirpa and Z. 3aBUCUMMOCTU OT TUAPOTEPMIYECKIUX
Wolde. 2018. Genetic variability of yCAOBUII Yy COpPTOB TIOpoXa U WX
some chickpea (Cicer arietinum L.) rmopugos  F1  or  AmaaaeabHBIX

genotypes and correlation among yield ckpemmpanuii / /1.B. Omeansniok, H.A.
and related traits in humid tropics of Kazamunk // CeabckoxossiicTBeHHas
Southern Ethiopia. J. Plant Breed. Crop 6moaorus. —2009. — Ne 1. — C. 4349

Sci. 10(10): 298-303. 11.  Tacmaes H.C. IIpoayxrtmsHOCTSH

https://doi.org/10.5897/[PBCS2018.0721
7. Tehaye A., Fikre A. and Bantayhu
M. 2020.

association

Genetic variability and

analysis of Desi-type
chickpea (Cicer arietinum L.) advanced
lines under potential environment in
North Gondar, Ethiopia. Tsehaye et al.,
Cogent Food & Agriculture, 6: 1806668.

P-21.

HyTa B 3aBUICIMOCTIT OT CPOKOB IIOCEBAQ,

HOPM BBICE€BA U yAOOpeHuiti  Ha

KallITaHOBBIX ITOYBaX CapaTOBCKOI'O

3aBO/AXDbII. 'ZlI/ICCepTaLU/I}I Ha COMCKaHIe

y4eHOIl  CTelleHM KaHAugaTa  C/H.
Capatos 2018. (cTp-83.)

12. XacaHOBa K.
I'eHoTunMpoBaHue OTEYECTBEHHON U
MHPOBOM KOAJAEKIIMM HyTa (Cicer
arietinum L.) o IIpU3HaKaM

51


https://doi.org/10.5897/JPBCS2018.0721
https://doi.org/10.1080/23311932.2020.1806668
https://doi.org/10.1080/23311932.2020.1806668

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7)

ISSN: 2181-3396

YCTOMYMBOCTY K 3aCyXe I 3aCOA€HUIO Ha
OCHOBe MO/AeKYyAsIpHBIX Mapkepos SNP.
Auccepralus Ha COMCKaHUE CTelleHU
aoktopa  ¢uaocopun (PhD). Hyp-
Cyaran, 2021. Ctp-52.

13. Uyaunos B.A. T'emermyeckue
pecypchl 3€pHOBBIX KyABTYP
Kapabaasikckoit CXOC / B.A. UyauHos,
C.J, Hlnurys // T'enetndeckue pecypcst
Poccumn. -2008.- No5. —C.44-48.

52



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

Dn3mMoA0TNN ¥ OMOXVIMUN
pacTeHun
Plant physiology and
biochemistry

VAK 581.1 : 633.51

PEI'Y ASITOPHASI POAb ®PUTOXPOMA B YCTOMUMBOCTU ABIHU K
DOY3APMO3HOMY BUATY

M.M.Xoramos!, Axmea>xanos I1.1".2
Muemumym zenemuxu u axcnepumenmarvioir Ouorozuu pacmenuti AH PYs, Ysoexucmarn.
Mncmumym ouodusuxu u ouoxumuu npu HYYs, 2. Tawkenm, Y30exucman

*Coomeemcmeytoujutl asmop email: mansurhatamov@mail.ru

Adpeca arexmpoHHOt noumul coagmopos: iskakhm@mail.ru

Annomavus. Viccaedosano éausiHue npednocesHoi 00pabomxu cemst c6emom KpacHot
ooracmu  cnekmpa Ha ycmouuusocmv pacmeruit  dvinu  (Cucumis melo L.) copma
«Kuukunmoii» K nopaxenuto @GysapuosHolM GUAMOM, 6LI3HIEAEMOMY PUMONAMozeHHIM
epubom Fusarium oxysporum f. sp. melonis. Buvisérena pasnoranpasrennocmv a$@exnos
KpACHO020 U 0AAbHEZ0 KPAcHoz0 c6ema Ha crenetv nopaxeHus pacmeHuii namozeHom, Komopyo
onpedersiAu no XapakmepucmuuecKuM CUMNMOMAM 00Ae3HU HA AUCHILAX U  CMEOALX
pacmenuil. IIpu uepedosanuu obpabomxu cemsiH KpacHuM U OGALHUM KPACHLIM C6EmOoM
KOHeuHbLl aPpPexm onpedersrcs mem 6udom 00AyHeHUs, KOMOpbli 0elcnme06ar NOCACOHUM.
Pesyrvmamot - $pomo0UOA0ZUUECKO20  MECUPOSAHUSL  NO360AUAU  YCMAHOEUMDb  Yuacmue
PUMOXPOMHOTL cucCmeMbL 6 KOHMPOAe ycmotiuusocmu pacmeriuil dotnu copma «Kuuxunmori»
K Pysapuosromy eurmy. Iloxasano Haruuue 6blCOKOU NOAOKUMEALHOU KOPPEAIUUU MeXIY
napamempamu  UHOYKUUU  PAyopecueHuuu  XAOPOPUAAA  AUCHIDES,  OMPAKAIOULUX
PYHKUUOHANDHYIO AKMUEHOCb POMOCUHMEMULEcK00 annapama, u cmenexvro nopaxeHus
pacmenuil, GoIPAUEHHBIX U3 HEOOAYUeHHLIX U O00AYUeHHLIX KPACHBIM C6ETMOM CeMSH.
Pesyrvmamor  nposedertolx UCCAC)06AHUT  YCMAHAGAUBAION  603MOXKHOCb  IPPHeKmusHoL
pezyAduuu yemovuusocmuy Ovtiu copma «Kuuxunmoii» « nopaxenuto zpubom Fusarium
oxysporum f. sp. melonis nocpedcmeom Gomoaxmueayuy PGumoxpomMHo CUCHEMbL CeMAH
nepeo 1oceoM.

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

K namozey, Gumoxpom, KpacHotii céem, Gomocurimes, PAyopecueHyus XA0poPuUAAA.

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.

BBegenue

Cpeau  pasamuHplx  0oae3Hel
oBoIIle-0axJyeBbIX KyAbTYp 0co00Oe MecTo
3aHMMaeT (Py3apUO3HBIN BUAT, KOTOPBINA
BBI3BIBaeTCA IpubaMm poga dysapuym,
JKMBYIIVIMI B IIOYBE, HAa PacTUTEAbHBIX
ocratkax m cemeHax [1]. Cpean »Tmx
KyABTYp B
Ppysapno3HOMy YBAJAHUIO ITOABEPIKEHBI

HanOOABIIIeN  CTeleHu
AptHM (Cucumis melo L.) [2-7], mpu sTOM
HauboJee 3HAYUTEABHBIN yIIepd 9TOI
KyapType Fusarium oxysporum f. sp.
melonis HaHOCUT Ha CYyTAMHUCTBIX U
TAVHUCTBIX ITOo4YBax [8-12], xapakTepHbIX
Aas Y30ekucrana. Takue IOYBBI A€TKO
IIaTOTEeHOM

KOAOHM3MPYIOTCA n3-3a

IPUCYTCTBII B HUX OCTAaTKOB crebaeit u

KOpHe CeAbCKOXO3ICTBEHHBIX
pacrenmii, BBIPAILVIBA€MBbIX B
ceBOOOOpOTeE, u OAaronpysATHBIM

o6pa30M BAVAIOIMMX Ha YyBeAU4eHue

DTUX YCTOVYMBBIX IIaTOTeHHBIX
nonyasuni [8, 13-15]. Dro rpubkosoe
3a004eBaHIe IIPOSBASIETCS Ha PasdHBIX
CTaAMsIX BeTeTall pacTeHUI, 0COOeHHO
BO BpeMs aKTMBHOTO POCTa, ITOSIB/AEHILI
IIePBBIX AVCTBEB U I1104000pa3OBaHIL,
9YTO IPUBOANT K YBSIAQHUIO AVICTHEB U, B
rmoean

OOABIIIHCTBE cay4aes, K

pactrenmiti. B xoneudHoM wuTOre »TO
o0ycAaBAMBaeT 4Ype3BbIYaliHO BBICOKNE
IIOTepy ypoXKas W CHVDKEHME ero
KayecTBa.

TEXHOAOTISIX

IIpn  coBpeMeHHBIX

BO34aeAbIBaHSI AbIHNV, KaK W MHOITX

KyaBTYp,

HeoOXOAVIMO IIpOBeJeHIe OIlpeseAeHHbIX

CeAbCKOXO3SIMICTBEHHBIX

TPOPUAAKTIIECKIX MepOIPUATIN,
HaIlpaBAeHHBIX Ha IIOBBIIIIEHIIE
YCTOMYMBOCTI pacreHmin K
¢ysapnosnomy  Buary. Ilpm  sTOoM
UCIIOAB3YIOTCSL  pa3AMUHble  CIIOCOOBI
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IIpOTpPaBAVBaHNA CeMIH u

OHprCKI/IBaHI/Iﬂ IIOCEeBOB IIeCTUInAaMIn
[16].

DKOAOTMYECKM HeDe30IIacHBI,

Oanako T MeTOAbl OOPBLOBI
IIOSTOMY
TpeOyeTcsl co3jaHMe MeHee TOKCHYIHBIX

aHaAo0roB cpeActs 3amutel [17]. Kpome

TOro, KakK OTMedeHO B  pabore
Hosukoson .. [18], 3aruTa
pacTeHMII  IyTeM  MCHOAb30BaHM

XMMIYECKNX CpeACTB 11 MIHEPaAbHBIX

yAoOpeHnit BedeT K (POPMUPOBAHUIO

YCTOMYMBBIX pac BO30yAuTeAe
Doaesners, 00eAHeHIIO
KOAMYECTBEHHOTO M KavyeCTBEHHOTO

cocTaBa HPUPOAHBIX MUKPOOMOILIEHO30B
VI HaAKOILZIEHUIO B OKpY>KaloIei cpeje
TOKCHMYECKMX OCTAaTKOB. B »TOM cB:A3M,
aAbTepHaTMBOV XMMMYECKUM CIOcoDam
3allJMTBl PacTeHMI, B TOM 4YlCA€ ABIHU,

SJBASIETCI IIpUMEHEHIe 6M0HpenapaT0B

Ha OCHOBE KMBBIX KyAbpTyp
MIUKPOOPIraHM3MOB AN peryasanun
ITA0OTHOCTM HOHYAHLU/IIZ

(¢uTOnIaTOTEHHBIX MUKPOOPIaHU3MOB U
¢uTocaHnTapHOI ONTUMU3AIIUN
4 7 12, 17-22].

HeCMOTpﬂ Ha 3Ha4YNTeAbHBIE YCIIEXM,

arpOd®KOCUCTEM

AOCTUTHYTBIE B DTOM HallpaBA€HNMN,

caeayer Y4YUTBIBATD TPYyAOEMKOCTD

JAAHHBIX METOJA0B UM MX OTHOCUTEABHO
BBICOKYIO Ce0ecTOMMOCTb.
Bmecte C

TEeM, n3BeCTHa

peryasaTopHast poAab OMO0AOTYECKI-

aKTVMBHOTO KpPacCHOTIO CBeTa B IIpolieccax
Mop(oreHesa pacTeHNiI Pa3ANMIHBIX
Ce/AbCKOXO3AVICTBeHHBIX KyAbTYyp [23-26].
B ocHoBe crumyamupyiomero AencTBus
cBeTa

KpaCHOro AeXUT

¢oTomHAYIIPOBaHHBII repexog,

¢puroxpoma wu3 HeakTuUBHOI Px- B
akTuBHYIO Pak-popmy [27-33]. VImeHHO
npsmas (Px — Pak) u obparnas (Pak —
Px) ¢ortoxkonsepcun  ¢oTonmurmeHra
II03BOASIIOT PacTeHMIO pearnposaTh Ha
KauecTBo, MHTEHCUBHOCTh "
IIPOAOAKUTEABHOCTD OCBeIIleHs
M3MeHeHVEM POCTOBBIX "
¢popMooOpasoBaTeAbHBIX  IIPOIECCOB,

KOTOpBIE HIPVHSTO Ha3bIBaTh
¢poromopdorenezom [34-36]. IlokasaHa
poab

doropeneritopa B KOHTpOAe

YCTOMYMBOCTI pacreHun K
He0AaronpuATHBIM ~ akTopaM Cpeabl
[27, 37-38], B
00.1e3HeTBOPHBIM

[39-42].

HEOHOBBIM

TOM qucae u
MUKPOOpIraHu3Mam
reAun-

Obayuenne

CeMIH
Aa3epoM, Hapsia4ay cO

CTUMYAUPYIOIINM 9(PPEKTOM, yXKe B

paHHIOIO CcTaauIo OHTOTeHe3a
UHAYLIPYeT IIOBBIIIIEeHIIE oO1en
Hecneumcl)mquKoﬁ YCTOMYMBOCTI

pacTeHui1 orypiia K KOpHeBOW THUAU U

Pysapuoznomy

IepedrcAeHHbIX

I10ACOAHEYHIIKa K
[43]. B

nccae40BaHMAIX Ha

VB AaHUIO
ceMeHax I1e10ro
psAa CeAbCKOXO3AMCTBEHHBIX KyABTYpP
u3ydyeHa  poab  PUTOXpoMa  Kak
OCHOBHOIO peryAstopa OOABIIMHCTBA
Pusmoaormaecknx IIPOIIeCCOB

pacTeHunIi. AHaAOTMYHBIX AAQHHBIX

OTHOCUTEAbHO peIYAHTOpHOIZ poan

Mopdo-

(JusmoaormuecKux IpoLeccoB AbIHU, B

Cl)I/ITOXpOMa B KOHTpoOA€e

TOM qucae yCTOI7I‘II/IBOCTI/I K

omormueckuMm  (pakTopaMm cpeasl, B
AuUTeparype HeT. B 9Toill CBA3M 1LIeABIO
HACTOSIMUX MCCAeAOBAHUIL  SIBASIAOCH

V3y4deHre BAVSHUL O6Ay‘leHI/IH CeM: IH
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CBETOM KpacHOI 004acTy CIIeKTpa Ha O poIycKaaAu uepes ABYXCAOVIHYIO
YCTOMYMBOCTD  pacTeHMil  ABIHM K MapAaro. Konnenrpanuio CIiop
BO30yAnuTeA0  (Py3apMO3HOTO  BUATA. onpeJeAasan C IIOMOIIBIO  KaMepbl
YcranoBaeHne  3aKOHOMEpPHOCTeN B I'opsiea, a 3aTreMm AoBOAMAU  AO

OTBeTax pacTeHUIl Ha 0OAydeHNe ceMsH
KpacHbIM (AMakc 660 HM) M AaabHUM
730 HM)

HaAamn4gue

KpacHbIM  (AMaxc CBETOM

ITIO3BOAUT BBIZIBUTD nan

OTCYTCTBIIE Cl)I/ITOXpOMHOFO KOHTPOAs1

00.1e3HeCTOKOCTI DTOM
CeAbXO3KyABTYPBI, a TakKXke CO34acT
IIPeATIOCBLAKA AT pa3paboTKM
9KOAOTMYECKI-UVICTOTO,

BBICOKOD(pPEKTUBHOTO criocoda

ITOBBIIIIEHIIA YCTOIU/I‘H/IBOCTI/I ABIHM K

IIOpa>KeHNIO CIDYSapI/IOSHI)IM BUATOM.

Marepuaabl 1 METOAVIKI
yiccaeAOBaHMSA
Cemena abiHu copra «Knuxkmnroin»
BbICEBaAN B CTEPUANM30BAaHHYIO CaJ0BYIO
IIOYBY B I1AaCTMKOBBIX AOTKaX, I4e OHU
npopacraau HOpu
30°C.

COCTOSHVIA paCTeHI/IﬁI C

TeMIleparype 26°—
CaxkeHLIBI ~ BbIpalllMBaAu A0
II0AHOCTBIO
PacIyCTUBIINMCS II€PBBIM HaCTOSIIM
AuctoM [4].
VHOKyaAIMIO ~ TIpOBOAMAU  C
JCIIO/Ab30BaHIEM MeToJa IIOIPY>KeHMs
kopHs [6]. Kyaptypy rpuba Fusarium
oxysporum f. sp. melonis U3 KOAAeKLINU
Aaboparopun MMKOAOTUN "
aaproaormu VIHcturyra OoraHmku AH
PVYs

KapTOo(eAbHOTO AeKCTPO3HOTO Oy/AbOHa

KyabTuBuposaan B 100 wma

(PDB) B koa0ax oowsemoMm 300 ma Ha
BpaljammieMcs Ienkepe (okoao 120
00/MIH) B TeuyeHNUe OAHON HeAeAU IpPU

25°C. Tlocae KyabTUBUpOBaHUS TIpUO

COOTBeTCTBYIOH_[eﬁ IMIA0OTHOCTIM IIyTEM

pasbaBaeHus CTepUABHON

Aast

MCKYCCTBQHHOIZ VHOKYSIIINNM Ca’KE€HIIbI

AVICTUAAVIPOBAHHON BOAOIL.
U3BAEKaAM U3 CTePUAM3OBAHHON II0YBDI,
KOPHM IIPOMBIBaAM B BOJAOIIPOBOAHON
BOJE, a

3aTeM IIorpy>xKaan B

KOHMAVIAABHYIO CYCIIEH3UIO (107
ciop/ma) Ha 15 c. VIHOKyaupoBaHHBIE
Ca>KeHIIbI IIePeHOCUAN B
CTepUAM30BAaHHYIO CaJOByIO IIOYBY B
HOBBIX

ITA1aCTMKOBBIX TOpIIKax u

BBIpaIBaAN B Kamepe AAST
BRIpalllBaHIs IIpu TeMmiepatype 23°C
(poromnepmog 16 u).

YcToianBOCTh pacTeHMiT ABIHUM K
IIaTOTeHy OLleHuBaau vepe3 21 aeHb
110c/Ae MHOKYASILIUM B COOTBETCTBUM CO
IIIKaAOM TsKectu 3aboaeBanust 0-3 (0=
OTCyTCTBM€ CMMITOMOB, 1 = HeDoAbIIe
IIOBPEeXXKAEeHMs Ha ANUCTBAX, 2 = CUABHO
IIOpa>keHHble AUCTbA, 3 = Tubeab

paCTeHI/Iﬂ) COoraacCHo MeToay,

onmcanHomy B pabdote [12]. Onenky
yCTOMYMBOCTM ~ IIpoBoguan  Ha 20

pacTeHmix B Ka’X40M BapuaHTe.

PGSYAI)TaTI)I ObLAN BBIpAa’k€HbI B BIAE

CpeAHMX 3HAYeHUil ¥ CTaHAAPTHBIX
OIIINOOK.
Obayyenne  ceMsAH  KpacCHBIM

ceetoM (KC) mposoaman ocseruresem,
M3TOTOBAEHHBIM Ha OCHOBe KpacHBIX
CBETOAMOAOB (MaKCUMYyM U3Ay4eHMs
660 uM, 1000 A1o0kc). daabHuil KpacHbBIM

ceeT (AKC) mnoaydyaam c IIOMOIIBIO
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csetopuarTpa KC-19, ycraHoBaeHHOrO
Me>KAy 0OpaslioM M MCTOYHUKOM CBeTa.

Onpegeaenne  QyHKIIMOHAALHON
aKTUBHOCTH JoTocuHTeTITYeCKOTO
anmapara acCUMMAMPYIOIINX —TKaHe
ABIHU TIPOBOAMAM METOAOM MHAYKIIUU
dayopecunentin  xaopoduaaa  (VIPX).
N®X
MHPUITMPOBaHHBIX pacTeHMII U3MepsAn

ma 5, 10,

AVICTbEB KOHTPOABHBIX n

15 m 20 cyrkm mocae

3apa>keHus BO30yAUTEeAEM
dysapmosHoro BumATa HTpU IIOMOIIU
IIOPTaTUBHOTO Jayopumerpa [44]:

MUCTOYHMK cCBeTa - cBeroamoa, 450-470

HM; npuemHnk - P-I-N  ¢oroaunog;

BpeMm: 3armcu KVHEeTVIKI
dpayopecuennium g0 10 MumH C
paspemennieM 0,01 c. Ilpu sTOoM
JICII0Ab30BaAN caeayioniee
COOTHOIIIEeH!e IlapamMeTpOB
MHAYKIVIOHHON KpUBOU

dayopectienniun anctves: (Fm -Fr)/ Fe —

CTeIleHb  CHVDKeHMs — MHTeHCUBHOCTU
PpayopecrieHIm xaopoduaaa,
XapaKTepu3yIoIast VHTeTPaAbHYIO
aKTMBHOCTD doToCHMHTeTITYeCKOro
anmapata, rae Fm - MakcmmaapHOe

3HaYeHre MHAYKINM (PAyopecleHIIN,
Ft - CTallMOHAapHOe
¢ ayopecrieHITIN
ajganTanuy AucTa pacreHms [45-48].

3Ha4YeHIe

rocJae CBETOBOI

Cnekrpsl dpayopecrieHIIN

ANCTbEB nsMepsan Ha yCTaHOBKe

«IMAAP» [49], OCHOBHOI DA€MeHTHOU
0a3011 KOTOPOI! SABASIOTCA: U3AydaTeab -
reAmyi-HeOHOBBIN Aa3ep, AAUHA BOAHBI
BO30y>XJalolllero  ceerta 632 HM,

MOIIHOCTD U3AY9eHNs 100 MBT,

AVlaMeTp  CBeTOBOrOo Ilyyka 1 oM.

HpI/IeMHI/IK - TeAeCKOII CIICTEMBEI

«HploTOH» € AguMameTpom pabouero
sepkasaa 110 wmm. ChexTpaabHyIO
CeAeKIMIO CUTHaAa OCYIIeCTBASIAM C
IIOMOIIBIO  AM(PPaAKIIVMOHHON pelIeTKI
«MYM».

HpOFpaMMHbIM IIyTeM 3a4a€TCI PEXKVIM

MOHOXpOMaToOpa

paboTHI Aasepa, pasBepTKa

MOHOXpOMaTOpa IIO CIIEKTPY, BbIBOA

pe3yAbTaTOB Ha aucnaein. B xauectse

IlapaMeTpOoB, XapaKTepU3YIOIINX
VI3MEHEeHI I B CIIeKTpax
Jayopecrienuny, MICITIOAB30BaAU
oTHOIlleHNe uHTeHcuBHOcTell  Ieoo/I730

cnexkrpos VADX. Vsmepenne VI/ADX

IpoBOAMAN Y AVICTBEB CPpeAHETO sIpycCa

y 6 -
obpaboTraHbl

10 pacrenmiz. Pesyaprarsr
MeTOogaMu
MaTeMaTU4eCKOn

Aocniexosy B.A. [50].

CTaTUCTUKIU 110

PesyabTaThl
XapakrepHO 0COOEHHOCTBIO

puUTOXpOMHOI  CHUCTEMBI  SIBASETCS
pasHoHanpaBaeHHOCTDh AevictBusa KC n
AKC nHa aktusHOCTh goTonurmenta: KC
B Xoge

npsAMOiL  (POTOKOHBEPCUN

IIPUBOAUT K OOpa3OBaHMIO aKTUBHOI

Pax-popmer  Ppuroxpoma, a AKC,
HaoOOpOT, B pesyabTare OOpaTHOM
(¢orokoHBepcM  BO3BpaIllaeT e€ro B

HeakTuBHYI0 Px-popmy [24, 28, 32, 36].

B coorserctBum ¢ ®THM, Aad
yCTaHOBAEHNS CyIIIeCTBOBAHILI
¢uroxpomHoro KOHTPOAS
Pusnmoaormaecknx IIPOILIeccoB y
pacTeHmit IIpUMeHSIeTCs MeToZ,
$pOTOOMOAOTYECKOTO  TECTMPOBAHMS,

3aKAIOYAIOMNIICs B (PUKcAllUM OTBETOB
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pacrennit Ha odoayuennu KC un AKC, a
TakKe IX IIOIIepeMEeHHOTO AeVICTBUSL.
IIpn koMOUMHMpYIOIIeM BO3AeNCTBUI
IocAeAHUI B 0OAy4eHNs olpejeAasieT
XapakTep (PU3NOAOTMIECKOTO OTBeTa
[23, 24, 27].

3apakeHne AbHN (Py3aproO3OM
Jalle  BCero  IPOSBAAETCA — I1OCAe

oOpa3oBaHILs HACTOSIIIINX

IIEPBBIX

AVCTOYKOB, 4YTO ITPMBOANT K ITOSIBACHIIO
XapaKTepPHBIX IIpU3HAKOB BUATOBOM
00/4€3HI AUCTHEB paCTeHI/IﬁI. Auctos

Typrop,

cepbriMU

00ABHBIX ABIHDb TEePsIIOT

CBET€eIO0T, ITOKPBIBAIOTCS
IsITHAaMI 1 ObIcTpoO yBsigatoT. Ha puc.1
Ipe/CTaBAeHO paclipejeleHne AVCTbeB
Ha 4 TrIpynmel B COOTBETCTBME CO
CTeIIeHbIO IOPa’kKeHUsl pacTeHUI AbIHU

COpTa «K1akmHTO1» (l)I/ITOHaTOFeHOM.

Puc.1. Crenensp nopakeHus pacreHmit AbiHM copTta «KuukmHroi» Bo3dyauteseM

¢ysapuosnoro suara — rpudom Fusarium oxysporum f. sp. melonis B COOTBETCTBUM CO

IIKaA0M TsokecTn 3aboaesanmsa 0-3 (0= orcyrcrBue cumnrTomos, 1

HeDOoAbIIINIE

IOBPEeXXAeHMA Ha AMCThAX, 2 = CMABHO ITIOPa’keHHbIe AUCTbs, 3 = rndeab pacTeHu:).

PesyabTaTh CCAeAOBAHUI
BAMSHNS — IIPeAIIOCeBHON  0OpabOTKM
ceMsH CBeTOM  KpacHOM  o0aactu
cirektpa (KC, AKC, KC+4KC, AKC+KC)
Ha YCTOMYMBOCTD ABIHU K
PysapnozHomy BULATY,
OlleHMBaA MeToaoM Matsumoto et al.
[12] 10

cuMIitoMam 0Ooae3Hn depesd 21 aeHb

KOTOPYIO
XapaKTepUCTUUeCKUM
rnocie  MHPUUUPOBaHUA  PacTeHUII
IpeAcTaBAeHbl B TaDAMIIe.

IloayyeHHble aaHHBIE IIOKa3aAu
CpaBHUTEABHO

HU3KYIO CTEeIIeHDb

YCTOMYMBOCTY  PacTeHMil  ABIHM K
MHPULIMPOBAHUIO TTaTOreHOM (Bap.Ne3),

9TO BBIPA’Ka€TCsl B BBICOKOM IIPOLIEHTE

KOAMYEeCTBa pacTeHUI C XapaKTepHBIMU
CMMIITOMaMI BUATOBOTO HOPa>keHUsI: C
HeOOABIIVIMU IOBPEXACHUAMU AVICTHEB
(1 rpynna — 17% pacreHmnit), ¢ CMABHO
IIOpa’kKeHHBIMI ANUCTBAMMU (2 rpymma —
19% pacrennit) u rmbeapio pacreHmi (3
rpyrma — 11% pacrennii). Obayuyenue
ceman KC mnepes mnocesom (Bap.No4)
OKasblBaeT  IIpaKTUYecKu I10AHOE
3alIUTHOE NPOTUB MH(PEKINN JeICTBIe,
IIpy  ®TOM  HOPOLEHT  pacTeHuH,
OTHOCAIMXCA K 1 rpyrme, CHUKaeTcs
Dosee yem B 3 pasa, a Ha 4oal0 2
TPYHIIBI IPUXOAUTCS AMIIL 1 IPOIIeHT
oT BCex MICII0Ab30BaHHbIX B
DKCIIEPUMEHTE PacTeHMUIA.

TaGamnmia 1.

Bansuanue VICKYCCTBEHHOTO I/IHCI)I/ILH/IPOBaHI/I}I B036y,ZI,I/ITe/leM cl)y3apM03Horo BUIATa

Ha pacnpedesenue (B % acteHunn ApiHU copTta «KuukmHTO» 1O Tpymnmam B
4 4 y
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COOTBETCTBUM CO IIIKAAOM TSIKeCTU 3a00AeBaHUs B pesyabpTaTte pasAmNMIHbIX BapMaHTOB

IpeAIoceBHON 00pabOTKIM CeMsIH CBeTOM KpacHOI 0041acTy CIIeKTpa

No Bapuant [Ikaaa TsKecT 3a00AeBaHIs
0 1 2 3
1 Konrpoap 99 1 - -
2 KC 100 - - -
3 3apaxxenue 53 17 19 11
4 KC+3zapaxxenue 94 5 1 -
5 AKC+3zapakenne 45 18 21 16
6 KC+AKC+3apaskenue 47 13 32 8
7 AKC+KC+3apakenne 98 1 1 -

IMTpmmevanme: 1-7 — BapuaHTHI O11bITa: 1 — KOHTPOAb (HeMHPUIIMPOBAHHbIE

pacreHmst), 2 — cemeHa oopaboTtansl KC, pacrenns He napuumposaan, 3 —

nHpULUMpOBaHHbIe pacTeHus], 4 - cemeHa oopaboTansl KC, pacrenus nndunuposaan, 5

- cemeHa obpaboransl AKC, pacrenns nuduimposaan, 6 - ceMeHa o0paboTaHbI

KC+4KC, pacrenus nudunuposaan, 7 - cemeHna oopadoranst AKC+KC, pacrenns

MHPUIIVPOBAAN.

COBeleIeHHO TTHas1 KapTiHa

oTMedaeTcst B BapmaHTe No5 ¢

IIPeAIIOCeBHON  OOpabOTKOI  CceMsH
AKC, rae dukcupyercs 3HauuMmoe, IO
CpaBHEHMIO C KOHTPOABHBIM BapMaHTOM,
IajeHne MpolleHTa pacTeHuii B IpyIIe
0 m mx nospleHNMe B 3 - AeTaAbHOM
rpynme. OTO yKasplBaeT Ha IIpAMO-
npotusortoaoxHuin a¢pdexr KC n AKC
Ha BUATOYCTOMYMBOCTb PaCTeHMIA ABIHIA.
B 1moamsy 9TOrO0  CBMAETEABCTBYIOT
AaHHBIE pacrpejeAeHNs pacTeHuil I10
rpynmnaM  TsDKecTu — 3a00JeBaHUS B
Bapuante No6 c 0OpabOTKOM ceMsH

AKC nocae nx odbayyenusa KC, koropoe

OoueHb 0AM3KO K BapMaHTaM C
nHPUIMpOBaHMEM  pacTeHmMit  0Oe3
oO0ayuyenmsa cemsaH (Ne3) m ¢ mx

npegodpadorkoi AKC (5). Kpome Toro,

¢otoctumyasumsa cemsiH KC ormensier
VHIMOMpYIOlee AeViCTBIe AKC
(Bap.N07), 4YTO HPUBOAUT K IIOUTU
IIOAHOVI  yCTOMYMBOCTU pacTeHmUit K
napexnun.  [loayyennsle  aaHHBIE
CBUAETEALCTBYIOT O CTUMYAMPYIOIIeM
pavsiHun KC Ha BUATOYCTOMYMBOCTD
aetHu.  AKC

9P PeKTUBHOCTD 3aIUTHON CUCTEMBI, 10

HaIIpOTUB ITOHI>KaeT

CpaBHEHNIO C pacreHnmniamn,

II0AY4eHHBIMM U3  HeoOpaOOTaHHBIX

cBeTOM  ceMsH. TakuM  oOpasoM,

Pa3HOHAIIpaBA€HHOCTD BAVISTHISL

npeaoopadorkn cemsan KC un AKC n

orMeHa  ®(P(PeKToB  OgHOTO  BUJA
00AyueHUs APYIMM  yKa3blBaeT Ha
ydacte ¢QuroxpomMa B peryAinuu

YCTOMUMBOCTU ABIHI K (Py3apMO3ZHOMY

BUIATY.
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ANATHOCTMYECKM

Apyrum

CUMIITOMOM (1)y38pM03HOI"O YBAAaHVL

pacrennii  cemeiicta  Cucurbitaceae

SIBAACTCA M3MEHEHNe IIBeTa COCYAI/ICTOIZ

HaAn4dyre WM3MEHEeHMs IIBeTa KCUAEMBI
gyepe3 21 AeHbp mocae MHPUUMPOBAHMS
pacTeHMi1i ABIHU B 3aBUCHMOCTH  OT

npeanocesHoit obpaborku cemsaH KC,

CHCTEMBI, KOTOpO€  AeTKO  MO>KHO AKC  mam wux KOMOMHMPOBaAHHOTO
Ha0AI04aTh Ha HOpPOAOABHOM  UAU BO3AeNCTBUsA.  Pesyaprarsl  AaHHBIX
IIOIIEPEYHOM  Cpe3e  KOpHell  MANU DKCIIEPUMEHTOB  IpeACTaBA€HBl  Ha

crebaeit [4]. B oTom cBsI3u uccaeaoBaan

puc.2.

I:ll.':l

4 cn
L

n
[ ]

Ln

L

Option

Puc. 2. BansHne npeanoceBHoi 00pabOTKM ceMsH KpacHBIM, 4aAbHUM KpacCHBIM
CBETOM UAM UMX KOMOVHIPOBAHHBIM BO3A€VICTBYIEM Ha KOAMYECTBO MH(UIIMPOBAHHBIX
Bo30yauTeaeM (ysapMO3HOIO BUATa pacTeHMit AbHM copTta «KuukmHToil» ¢
XapaKTepHBIM M3MeHeHIeM IBeTa COCYyAMCTO CICTeMBL, B % OT mx obiiero yncaa. 1-7 —
BapMaHTBl omnplTa: 1 — KOHTpOAb (HeMH(pULMpPOBaHHBIE pacTeHNUs), 2 — ceMeHa
obpaboransl KC, pacrenms He mHuimposaan, 3 — cemeHa He oOpadortansl KC,
pacrennst uHpuuUposaan, 4 - cemena oopadoransl KC, pacrennsa nauiuposaan, 5 -
cemeHa oOpaborannl AKC, pacrenms unHuuuposaamu, 6 - cemeHa 0OpaOOTaHBI
KC+4KC, pacrenust magunuposaan, 7 - cemeHa odbpaboransl AKC+KC, pacrenms
MHPUIIVPOBAANL.

HOAyLIeHHI)Ie AaHHbIe IIOKa3aAall, AEVICTBUE, YTO BbIpa>kaeTcs B pe3KOM 8-

qTO nHpuUIpOBaHUe pacTeHui KpaTHOM CHIDKEHUI 4YMcAa PacTeHUI
(Bap.Ne3) mpuBOAUT K HM3MEHEHUIO U3MEHEeHHBIM  IIBETOM  COCYAMCTOI
1IBeTa KCIAeMBl, KoTopas mpuodperaer cucrempl. AKC kxak cam 1o cebe
KOpUYHEeBO-OyphIil  OTTeHOK y  63% (Bap.No5), tak m mocae KC (Bap.Ne6)

pacrenuir. Poroctumyasnus cemsH KC HaIIpOTUB OKa3blBaeT VHIMOMPYIOMINIA

II0CEBOM OKa3bIBaeT 9¢PexT Ha 3allUTHBIE IPOTUB BUATa

repeg,

IIPOTEKTOPHOe  IIPOTUB  MH(EKIIUNI peakuy MHPUIIMPOBAHHBIX pPacTeHNI,
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KOANMYECTBO KOTOPBIX C IIpVI3HaKaMI
IIOpa>keHN:1 3aMe€THO YBEeANYINBAETCI.

Toraa xak oopaborka cemsan KC mocae

AKC (Bap.No7) OTMeHsIeT ero
UHIHOUpyIoIiee BAVSIHIIE Ha
CIIOCOOHOCTD MHPULVPOBAHHBIX

pacTeHmnii TPOTUBOCTOSTH MHQPEKITUIL
IIpn sTOM PUKCHpYyeTcss MUHMMAaAbHOE
4ICAO pacTeHMII, Ha cpe3ax KOTOPBIX
oOHapy>keH KOPMYHeBO-Oypbhlil OKpac
Taxkum

KCU/AEMBI. oOpasoM,

peAacraBA€HHbIE AaHHbIE YKa3bIBalOT Ha

9 PeKTrI

KC n AKC Ha cr1ocobGHOCTL pacTeHuit

IIPpsAMO-IIPOTUBOITIOA0>KHbBIE

ABIHM  IIPOTUBOCTOATH  BO30YyAUTEAIO
Jysapnosnoro suarta. OTMeHa AeVCTBIU
KPacHOTO CBeTa JaAbHUM KpacHBIM U,
HaoOOpOT, 4aAbHEro KPacHOTO KpaCHLIM

CBETOM IIO3BOASIOT YTBEP>KAATh, YTO

3allTHasI pOTUB JysapnosHoit
nHpeKInn crcTeMa ABIHU
KOHTPOAMPYeTCs ¢puroxpomHoOI

cucreMoil. B To ke BpeMs ®Tu gaHHbBIe
YKa3bIBalOT Ha BO3MO>KHOCTb PeryAsaImn
YCTOVMYMBOCTU ABIHUM K ITaTOTE€Hy ITyTeM
npearocesHo crumyasanun ceMsH KC.

Aas

IIpearroA0>KeHm:s1

IIOATBEP KAEHNI AaHHOTO

OB120 U3y4eHO

BAUSHME IPeAIlOCeBHON  00pabOTKu

ceMsH KC nma  QyHKUMOHaABHOE
COCTOsIHME ¢orocuHTEeTIMYECKOTO
arnmapara (PCA) pacreHuii AplHU B

A

YCAOBUSIX BO3AENCTBUA (Py3apUO3HOTO
Buata. lleaecoobpasHocTh poBeAeHIs
AAHHBIX 1ICCAeAOBaHUI OIIpejeAseTcs
TeM, 4yTto akTuBHOCTL PCA saBaseTcsa
HaAe>KHBIM MHAVUKaTOpOM
¢usnosormueckoro COCTOSIHISI

paCTEHI/Iﬁ, KaK B HOpPMaAbHBIX yCAOBMAIX

IIpOM3pacTaHILs, TaK u npu
BO3A€VICTBUN HeOAarOI pUATHBIX
¢akropos cpeapbl [38, 51-53].
DPPeKTUBHBIM crrocooomM
1CCAe AOBAHVS aKTMBHOCTY
¢orocuHTeTIIIECKOTO arrapara

pacTeHMIl ABASETCS MeTOJ, MHAYKIIUM
¢ayopecuenniun  xaopopuasa (VM1PX)
[54-57], TakK KakK

HaXOASIIUNCSI B

xaopodnaa,
¢orocunTeTMYECKIIX
poaa
COCTOSAHMS

MeM6paHaX, CAYXKXNUT CBOero

npupoAHbIM AaTINKOM

KA€TOK  BOAOpoOcCAein n BBICIIIVIX
pacTeHnii B M3MEHAIOIINXC YCAOBSIX
OKpy>Karomei cpeanl [46, 58]. Ha puc.3
IIpUBeACHBI pe3yAbTaThl CpPaBHUTEABHON
OLIeHK! BAUSHUSA  (POTOCTUMYAALINU
cemsH KC Ha nmapameTpsl KMHETIUeCKIX
KpuBbIx VIPX AucTbeB pacTeHUN AbIHH,
MHQUIIVPOBAHHBIX BO30yAuTeAEM
¢ysapuosnoro yssgaHms. /as OLleHKU
I CpaBHeHMs KMHETMYEeCKUX KPUBBIX
ucroap3osaan seanmduny (Fm - Ft)/Fm,
rae Fm — amnanryaa makcumyma VOX,

Ft —aMIIANTyAa CTalMOHapHOIO YPOBHII.

61



G :
INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne1 (7) ISSN:2181-3396 ;z
\./

(FMm-Fr)Fm A

1

0,9 32

0.8 i

0.7

0,6

0,5

0.4

0,3 L

0.2

0.1

© a b c d a b c d a a b c
5 10 15 20

Dy s after infection

(FMm-Fr)Fm B
0,9
0,8
0,7
0,6
0,5
0,3
0,2
0.1 ' i
o
a a b c d a b cd a b c . d
5 10 15 20

Days after infection

Puc.3. VismeHeHme XxapaKTepUCTMK WMHAYKLIMOHHBIX KPUBBIX (AyopeclieHINn
xaopopuaaa (Fm - Ft)/Fm B 3aBucmmMocT OT CpoKa 3apa>keHIsl pacTeHMI ABIHU COpTa
“KnukunToit” Bo3byaurteaem ¢pysapro3HoOro smuarta. A - mpu ganse oAbl 690 HM, B -
npu gauvte BoaHbl 730 HM : 1 — KOHTpoAab (pacTeHns He MHPUIUPOBAAN), 2 - CeMeHa
nepeg, rtocesom obaydaan KC, 3 — cemena nepeg nocesom He obayuaau KC, pacrenms
nHpUIMpOBaAu HaToreHoM, 4 — cemeHa mepe 1ocepoM obaydaaun KC, pacrenms
MHPUIIMpPOBaAM MaToreHOM. VIHTepBaa AOBEepPUTEABHOV BEPOATHOCTM CpPeAHNX

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

AHaan3 WMHAYKIVIOHHBIX KPUBBIX ymenbInaetcs Ha 20%, a Ha 10, 15 n 20
I10Ka3as, 4To 3HaueHue otHoIleHus (Fm AeHb YMEHbIIIeHIe BeANIIHBI
Ft)/ Fm aas xuHeTuMKu npum AAuHe napaMerpa (Fm - Ft)/Fm aocruraer 69,
poaHel 690 HM k 10 aHIO 1I0CAE 77 n 80 %, coorBercTBeHHO (puc.3, B).
3apa’keHls1 pPe3KO YMeHbIIaeTcs I, DoToKOHBEpCI ¢uroxpoma B
HaunHasg ¢ 15 AHA 1ocae 3apa’keHms, akTuBHYI0 Pakx-popMy B cemeHax B
CTaHOBUTCsI D0/ee yeM B 2 pa3a MeHbIIIe pesyabTaTe X IIPeAII0CeBHO
II0 CpaBHEHUIO C KOHTpoaeM (puc.3, A). 00paboTku KC OKa3pIBaeT
DTO >Ke OTHOLIeHUEe AAs KUHEeTUKU IIPU IIPOTEKTOPHOE AelicTBUe IIPOTUB
AauHe BOAHBI 730 HM y>Ke Ha HepBBIX HETaTUBHOTO BAVMSIHUA WHPEKIUM Ha
DTarax MOpa>KeHNs pacTeHnmn akTuBHOCTL PCA mopa’keHHBIX BUATOM
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pactenmit. Tak, Opy ®TOM yMeHbIIIeHUe AVICTBEB, 1ICCA€AOBAAU CIEeKTpaAbHBIe
OTHOIIIeHN:sI M3MepsIeMOTo IapaMeTpa XapaKTepUCTUKI NoX
®CA He mpesblllIaeT 5 IPOLIEHTOB Kak MHQPUIIVPOBAHHBIX pacreHmii,
Aaa xuHetuku VOX npu 730 HM, Tak 1 BbIpaIlleHHBIX u3
AAs KUHeTUKU mpu 690 HM. JoTocTrMy AMpPOBaHHBIX n

BrisiBA€HHBIE VI3MEHEeHU S HeO0Ay4YeHHBIX CBETOM CeMsIH.
IapamMeTpoB  KMHETMYECKMX  KPUBBIX Mamenenus B CIIeKTpax

VMOX ancTbeB NOpa>ke€HHBIX ITaTOT€HOM

paCTeHI/Iﬁ MOIYyT OBITH  CBsI3aHBI  C

HapylleHreM BBaMMOAeﬁICTBM}I

ABYX
rnurMeHTHBIX goTtocucteM (PCI u OCII)
Y MUTpalliM SHEPTUM MeXAY HUMIA.
Hapymenu:a

TakOIO0 poja  AOAXKHBI

OTpa>kaTbCs Ha XapaKTepUCTUKaXx
criektpoB  VIOX AucTheB 340pOBBIX U
004BHBIX pacTeHUIl. B 9TOM CBA3M, A4
IIOATBEPIKACHM BBIILIEIIPUBEA€HHbIX
pe3yaAbTaToB, CBUAETEALCTBYIOIIUX O
3alIMTHOM AEVICTBUN KC Ha

Cl)OTOCI/IHTeTI/I‘IeCKYIO aKTMBHOCTD

lo,'»(l l'gn

o0

(V)]

&

N

(=]

a

Puc.4. VIzmenenue

CIIEKTPaAbHBIX XapaKTePUCTUK

(¢ayopecrieHITUM KOHTPOAMPOBAAN IO
OTHOLIEHUIO MHTeHCuBHOCTe  Iso0/I730.
Ka>KA011

Ycpeanennsle 1o rpyIie

(puc.  4)
IIOKa3bIBAIOT, YTO Ha IPOTSIKEHNI BCero

pacreHmMit  pe3yAbTaThbl

repmuoga 3MepEHN:I CIIEKTPOB

¢payopecuenniun (c 5 o 20 aeHs nocae

3apa’keHms) 3HadyeHMe  OTHOIIeHN
Ts90/I730 AAS KOHTPOABHBIX
(HemHPUIIPOBaHHBIX) pacreHmit

OCTaBa/A0Ch IIpUMEPHO Ha OAHOM 11 TOM

Ke YpOBHe,

a b c¢c d b ¢ d a b e 'd a b c¢c d

= 20
10 FAl
g

VHAYIIMPOBAHHOM  Aa3epoM

Ppayopectienriun xaopoduaaa (Ieso/I720) B 3aBMCHMOCTIL OT CpOKa 3apa’keHls pacTeHUI

ApiHM copTa “KmukmuToi” Bo3OyAuTeseM Py3apMO3HOTO BHUATa. 1 — KOHTPOAb

(pacrenus He MHQUUMpPOBaAn), 2 - ceMeHa Itepes nocesoM obaydaan KC, 3 — cemena

nepeg, mocesoM He obaydaan KC, pacrenns mupumuposaan matoreHoM, 4 — cemeHa

nepes, mocesoMm oOayuaan KC, pacremms undunuposaam mnatoreHoM. JIHTepsaa

AOBEPUTEALHON BepOATHOCTU CpeJHMX 3HaueHni1 Opia He MeHee 95% (P<0,05).
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He3HAYNTEeABHO Bapbupys B IIpejeaax IIPeILATCTBY IO IM HapyIIeHNIO
omunOKu m3MepeHus. B to >xe Bpewms, aktuBHoctu OTLl OCA Bcaeacrtsue
yXe Ha 5 JeHb IOCae 3apa’keHMs HETaTUBHOTO  BAUSAHUA ~ MeTabOAUTOB
IIPOPOCTKOB ABIHM OTHOIIeHue Isoo/ I730 ¢urTonarorena.

Bospacraer Ha 42%, x 10-my aHIO ®Ta CpaBHeHMe  ®KCIIepUMMEHTaAbHBIX
TeHAEHLIM: coXpaHATca U Ha 15-20 aum Aannpix  BamsHus KC  Ha creneHsn
yBeANYeHNe 3HA4YeHUs U3MepsieMOTO 3apa>keHs ABIHI, KOTOPYIO
napamerpa VMOX gocturaer 3-x KpaTHOM KOHTPOAMPOBAAN 110
BeAMYVHBI 110 OTHOIIEHMIO K KOHTPOAIO. XapaKTepUCTUYeCKIM CMIITOMaM
IIpeamnocesnasa obpadborka cemsan KC Doae3nmn VICKYy CCTBEHHO
IIPaKTUYeCKM IOAHOCTBIO IIPeIsTCTByeT MHPUIIPOBaHHBIX pacTeHuii, "

HeraTMBHOMY BAVISTHIIO I/IH(l)eKLU/II/I Ha

3HaueHne  rapamerpa  leso/Iz0  Ha

HIPOTSIPKEHNN BCero rnepumnoga

nsmepenus crnexkrpos VIOX. Ilpu sTtom
HayuOOAbIIIas

pa3H1La BeANYNHDBI

nsMeps1eMoro ITIOKa3aTeAsl CIIEKTpPOB

cl)AyopecueHuMM ANCTbEB KOHTPOABHBIX

(HeMHPULMPOBAHHBIX) "
MHPULIVPOBAHHBIX I1aTOTeHOM
pacreHmit, BBIPaIleHHBIX n3

¢oroctumyanposanneix KC cemsH He
npespimaet 4-5%.

YBeandeHnue VMHTEeHCUBHOCTI
dayopectienniun mpu 690 HM MoOKeT
OBITH

CBs3aHO C IIOBpE>KAEHNIEM

(9TLY)

Mexay ®C I u ®C II meraboanrtamm

9A€KTPOHTPAHCIIOPTHON  IIeln

rpu0a, BCTPaMBaIOIIVIMIICS B
MeMOpaHBbI, 91O IIPUBOAUT K
pacTpauylBaHUIO DHePTUI
BO30Y>K/AE€HHBIX MOA€KY A Ha
atomuHectieniio.  Takum — obpasowm,
coxpaHeHne ortHomeHus leso/Iz0 B
criekTpax — (pAyopecleHITUM — AUCTHEB

3apa’keHHBIX pacTeHuil B pesyabTare
obayuyenusa cemsaH KC csugereancTByer
o ero

IIPOTEKTOPHOM  AEMCTBUM,

napamerpsl VMIOX 1okasaao Haandme

OoIpeaeA€eHHbIX 3aBUCUMOCTeN Me>Kay

Humu. Tak  pacyer kKosdduimenTa
koppeasuun Ilmpcona (rp) Mexay
M3MEeHEeHEeM ob1rero qucaa

IIOpa>keHHBIX (Py3apro30M pacTeHUIl U1
Beanynusl napamerpa (Fm - Ft)/Fm
NoX mx

npeariocesHoit oopaborku cemsH KC

ANCTbEB B pesyabpTare

II03BOANA YCTaHOBUTL 3HadeHue rp= 0,87

CO cpeaHell ommMOKOV Ko3pPuimeHTa

koppeasuyun  m: = 0,072, Takum
obpa3oM, MeXAy  CpaBHMBaeMBIMU
II0Ka3aTeAsMM  yCTOMYMBOCTY  ABIHU

copra «KmukmuToi» K BO3OyAUTEAIO

¢ysapnosHoro BILATA BBLABAEHA
BBICOKAsI ITOAOXKUTeAbHAS KOPPeASIIVSL:
dorocTUMyAAIMA CeMsAH HPaKTUIeCKU
ITI0AHOCTBIO IIpe4oTBpaIaer
IIpOsABAEHUE Pa3ANYHBIX CUMIITOMOB
Jpy3apno3HOro yBsIAaHNS Y pacTeHUl U
yMeHbIlleHne 3HadeHuil IIoKasaTeaeil
NoX

aktnsHOCTL OCA.

AVICTBEB, OTpa>karoIyX
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OOcyxaeHnne oxysporum  f.  sp.  melonis,  4TO
Pe3yapTaThl HaINX VCCA€A0BAHUI, ¢ PpexTUBHO PerucTpupoBaloCh
CBUAETEABCTBYIOIINE O CIIen(pUIHOCTI MeToAaMI ¢dpuTOIIaTOA0IMIECKOTO

IIPOTEKTOPHOTO MPOTUB (Py3apUO3HOTO
Buara aevicrsus KC,

psAaa

coraacyrorcia ¢

AaHHBIMU aBTOPOB o poan

KoHTpoAs 1 VDX,
JlencTBuTeapHO, MHOT1e

uccaeaosarean [53, 54, 57, 60]

(pUTOXPOMHOI CHUCTEMHBI B PeryAsLNI OTMeYalOT CyIleCTBeHHOe CHIDKeH!e
YCTOMYMBOCTI pacTeHun K ¢oTrocuHTeTITIECKOI] AKTUBHOCTU
00/1e3HEeTBOPHBIM  MUKPOOpPTaHU3MaM pacTeHun npu MOpaskeHUN
[39, 42, 43]. AJokazaTeaAbCTBOM ¢uTomaToreHHBIMM OpTraHM3MaMM, YTO
criennpUIHOCTA 3¢ PexTos KC MO>KeT OBIThb CBA3aHO C YMeHbIIIeHUEeM
ABASIETCSI  HOPsAMO-IIPOTUBOIIOAOXKHAS cogep>KaHusA ¢orocuHTeTIIECKIIX
HarrpaBaeHHOCTh AevictBust KC n AKC IINTMEHTOB,  HapyIleHMeM  OTTOKa
Ha KOAMYECTBO U CTelleHb IOpa’keHMs IIPOAYKTOB ¢orocunTesa u3-3a
pacrenuii AbiHu copra «KmakmuTon» nospexxgennss  O®CA.  Ilpu  sTom
IIaTOTEHOM: B oTANYYe oT HapyIIeHs aKTMBHOCTU ®CA
peA00pabOTKI CeMsIH KC, 9 PeKTIBHO perucTpupyIOTCs
aKTUBUPYIOIIeN ¢puroxpomuyIo MetogoMm VDX, mapameTpsl KOTOPOIL
cucreMmy, obpaborka cemaH AKC, VM3MEHAIOTCS B 3aBUCHMMOCTY OT CTeIIeH!
HPpUBOAAIIAs K oOpaTHOI ropaxkeHus pacrenus [51, 54, 61-64].

¢orokonBepcnmn duToxpoma 3 PesyapraTh Pa3AMIHBIX
akTuBHON Pax- B HeakTuBHyIO Pk- mccAeA0BaHUMI II0Ka3aaAu, 4TO
¢popmy, He BaMsAla Ha YCTONYMBOCTD Ae30praHusyoniee BAVSHUE

MHPUITMPOBAaHHBIX pacTeHmi I10 naToreHHoro rpuda Fusarium oxysporum
CpaBHEHUIO ¢ KOHTpoAeM. VI3BecTHO, 4TO B pacTeHmsx IIPOSIBASIETCS B
Pax-popma ¢uroxpoma SIBASIETCSI IoJaBAeHNN CIHTe3a
Jakropom, VHAYIUPYIOIIUM oTocuHTETNIUECKIX  IIMIMEHTOB U

aKTUBHOCTDb psda I'€eHOB, OTBETCTBEHHBIX

¢yukmonaasHoit akrusHoctm PC I

3a IIpoTeKaHle PasHOOOpa3HbIX XAOPOILAaCTHBIX MeMOpaH, a TakKXe B
Jusmosormaeckmx IIPOLIeCCOB u I3MEeHEeHU N Xapakrepa
YCTOMYMBOCTD pacTeHun K repepacrpeaeAeHus IIOTA0ITE€HHON
He0AaronpuATHEIM  (aKTopaM cpeasl CBETOBOJI BHHEPIUM, YTO IIPUBOAUT K
[59]. IrtoTt ¢daxr MO>KeT CHI>KEHUIO VHTEHCUBHOCTU
CBUAETEAbCTBOBATH o TOM, 4TO ¢oroxmmuueckoir kousepcun (qP) u
obayuyenme cemsaH KC uepes xackag YCUAEHUIO He(POTOXMMIIECKOTO
¢puTOXpOM3aBUCHMBIX peakumin TYIIeHIS (gN) PpayopecrieHIUN
CII0COOCTBYeT HOBBIIIEHIIO xaopoduaia [64-66]. V3smenenne

VHTETPaAbHOM YCTOMYMBOCTU ABIHU K

3apa’keHUIO pacTeHuit rpudom Fusarium

CIIEKTPaAbHO-KIMTHETNYIECKIX

rapamMeTpoB (pAyOpecleHIIUN ANCTHEB
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3apakeHHBIX  TIaTOTEHOM  pacTeHMil oOpaboTka  ceMsH  OUOAOTUYECKHU-
Avmy  copta  «KMUKMHTOM» — TakKe AKTUBHBIM KPACHBIM CBETOM.
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XAPAKTEPUCTUKA BOAHOT'O OBMEHA B ANCTbAX

KOAAEKIVMOHHBIX OBPA311OB BUAA LATHYRUS SATIVUS L.

C.C.Koguposa, b.X.Amanos

Mrncmumym zenemuxu u IKcnepumenmarvioli 0uorozuu pacmenuti Axkademuu nayx Ysbexucmana, Tawxerm,
Ysbexucman
*Coomeemcmesytoujuil agmop email: gsaodat71@gmail.com
Yupuuickuii 2ocydapcmeentvlil nedazozudeckuil ynusepcumem, Ysbexucman.
Email addresses of co-authors: amanov.81@bk.ru

Annomavus. B dannoi cmamve npoanarusuposar 00uH U3  PuU3UOA0ZUECKUX
noxasameaeti ocoberHocmel 600H020 00MeHA AUCMIbES 6 KOAEKUUOHHOLIX 00pasuax 6uda
Lathyrus sativus L. B omoOpannvlx A uccaedosarus o0pasyax mexoyHapooHot KOAeKYUU
IKARDA noxasamervb o0uiezo codepxanus 600vt 6 Aucme cocmasur 74,5-83,5%. Camouii
6LICOKULL NOKA3AMEAb 00uLez0 codepxanus 600vl 6 3apydexHovlx 00pasuax 1oAe60z0 20poxa
sois6aert y oopasya Ratanx1307 — 83,4%. Kpome mozo, camuiil 6bicokuti 6000ydepxuearouyas
noxasameAv 6 Aucme pacmenus sapuicuposan y obpasuya PrateekxIG 140035 — 69,2%. B
AUCMLAX 3apurcuposana cpednss ckopocmv mparcnupavuu 316,2-837,8 me. Vsyuerroril
oopasey, PrateekxIG 140035 umer camotil 6viCOKUL NOKAAMEAD CKOPOCMb MPAHCHUPAUUU -
837,8 mz, a camvlii HUSKUI NOKA3AMEAb ckopocmv mpancnupavuu - 316,2 mz y obpasua
Ratanx2125. Y mecmuvix copmos Polvon u Lalmikor gpuxcuposaro 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?,
nstitute of Genetics and Plants Experimental Biology, Academy of Sciences of Uzbekistan, Tashkent Region,
Yukori-Yuz, Uzbekistan,
1Corresponding author’s email: gsaodat7 1@gmail.com

71


mailto:qsaodat71@gmail.com
mailto:amanov.81@bk.ru
mailto:qsaodat71@gmail.com

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

Email addresses of co-authors: amanov.81@bk.ru

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
(Amanov et al., 2020, 2022; Baboev et al.,
2017, 2021; Buronov et al, 2023; Omonov
2023; Muminov et al.,2023;
Qulmamatova et al, 2022; Sytnikov,
2012; Tursunova et al., 2021).

Grass pea is a multi-purpose crop,

et al,

a drought-tolerant and climate-adaptive
legume that can withstand drought,
waterlogging and salinity and can be
minimal  external

grown  under

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
[Matysik et al,  2002].

Accumulation of solutes to maintain cell

stress

volume during water loss is osmotic
adaptation (Heidaiy et al., 2009).

In the study of water exchange of
plants in nature and their sensitivity to
deficit in the soil, the
characteristic of leaf water retention
(BSUX) was also studied (Nabiev, 2020).

water
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According to Kafi et al. (1999),
resistance to water deficit in plants
depends on the efficiency of using the
available water reserve. Plants with high
water use efficiency are drought
tolerant, the adaptation and metabolic
pathway of some plants, such as CAM
and C4 plants, enable them to activate
water stress response mechanisms in
dry environments.

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

arrangement of leaves is carried out to

level of water in their leaves.

improve adaptability to long-term
environmental changes and water
deficit (Maleki et al, 2013). Leaf

shedding during water stress is mainly
the result of increased sensitivity in
plants (Kabiri et al., 2014).

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

transpiration depends on the amount

the environment. process  of
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 (Ivanov, et al., Silina, 1950). In

order to prevent water losses, it is
necessary to reduce evaporation, i.e.
transpiration (Shekari, 2000).

Materials and methods

The research was carried out in
field of the

"Genetics

the  experimental
Department  of and
Evolutionary Biology" of the Faculty of
Natural Sciences and in the Institute of
Plant
Biology of the Academy of Sciences of
the Republic of Uzbekistan

The object of the research was

Genetics and  Experimental

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

(Tretyakov et al.,1990); water retention

water content in leaves

properties of leaves (Kushnirenko et al.,
1970); transpiration rate (Ivanov et
al.,1950).
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+ 4.3 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.
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Fig.2. Water retention in foreign collection specimens 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
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
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
low indicator was recorded in the local
Polvon variety (36.9%) .

of leaves was noted
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Fig 3. Total water content in foreign collection samples of Lathyrus sativus L. species

the
belonging to the Lathyrus sativus L.

In collection

samples
species, the average total water content
was 77442 %, and the coefficient of
variation was 4.6%. In the Ratanx1307
sample selected for the study, a higher
indicator (83.4x7.1 %,
14.8%)  was
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

coefficient of

variation observed

prateekxIG

lower indicator compared to other
samples. In the control samples, the
lowest indicator was 74.5+1.5 % in the
Polvon variety, the coefficient of
variation was 3.5%.

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

In our research, the transpiration

of leaves was noted

rates of foreign samples of Lathyrus

sativus L.species and local common pea
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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%.
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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