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PREVALENCE OF S. PYOGENES BACTERIA IN THE TASHKENT MEDICAL
ACADEMY AND THE REPUBLICAN EMERGENCY CARE CENTER

Y.N.Iskandarova, V.B.Fayziyev, N.A.Adilxanova

Department of Natural Sciences, Chirchik State Pedagogical University, Chirchik, Uzbekistan
*Corresponding author email: iskandarovayulduzoy@gmail.com
E-mail addresses od co-authors: fvaxid@mail.ru

Annotation. Streptococcus is one of the epidemiological problems of medicine.
Streptococcus causes various diseases. These are various diseases such as; pharyngitis, pneumonia,
wound and skin infections, sepsis and endocarditis. Since most strains of streptococcus are
resistant to penicillin, strains resistant to macrolides have begqun to appear. In the international
classification, nosological forms related to streptococcal infection (SI) are confirmed by the fact
that they occur in at least 16 of 21 classes, which is about 76%. The causative agents of all
infectious diseases are pathogens or opportunistic microorganisms. Recently, there has been an
increase in group A streptococci. We tracked streptococcal infection rates over the past three years.
During the Covid-19 period, not only pyogenic cocci, but also other infectious diseases have
sharply decreased in Uzbekistan. In 2022-2023, compared to 2021, it regularly increased at the
Tashkent Medical Academy. This rate increased by 33% in men compared to women. At the same
time, in the “Infant Period” in 2022 compared to 2021, the indicators increased by 22%. By 2023,
indicators for representatives of stage II of maturity decreased by 35%. It increased by 63%
between 2022 and 2023. Indicators in old age. At the Tashkent Medical Academy, the 2021
figures compared to 2023 were 53% prevalence in breastfed children. The literature reviewed
shows that the number of cases has increased in recent years in the United States, Canada and
India. At the Republican Research Center for Emergency Medical Services, in children decreased
by 26% in 2022 compared to 2021. During the second childhood, this figure increased by 30%.
During the recession it fell by 55%.

Key words: Streptococcus, pyogenes, GABHS, sepsis, gold, |[SA, Sabouraud’s gas, CFU,

helolysis, endocarditis.
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PACIIPOCTPAHEHHOCTH BAKTEPUN S. PYOGENES B TAIIIKEHTCKOM
MEAVLIMMHCKOM AKA AEMIU U PECITYBAMKAHCKOM IIEHTPE CKOPOM
MEAUIIMHCKOW ITOMOIIIN

10.H.Mickanaaposa, B.b.®aisnes, H.A.Aanabxanosa

Yupuuxckuil zocydapcmeervlii nedazozudeckuil ynusepcumem, Yupuux, Ysbexucman
*Coomeemcmeyroujuti asmop email: iskandarovayulduzoy@gmail.com
Adpeca arexmporHoti noumor coagmopos: fuaxid@mail.ru

Annomavus. Cmpenmokokk A6Asemcs 00HOU U3 INUICMUOAOZUECKUX HpoOAeM
medurunvl. Cmpenmoxokx 6vi3bleaem pasAuirvle 3a00Ae6arus. Imo pasauvtbvle 3a00Ae6aris,
maxkue Kax: GapuHzum, NHeSMOHUS, paHesvble U KOXHble UHPEKUUU, cencuc u aHIoKapoum.
IlockoAbKYy O00ADULUHCIIEO ULMAMMOS CMPenmokokka YCMouuuebl K NeHUUUAAUHY, CMAAU
NOA6AIMBCA  UWMAMMDL, YCMOUuvueble K Maxkporudam. B mexodynapodnou wraccudpuxavuu
Ho3oAozuveckue  popmbvl,  omHocAuwyueca Kk cmpenmoxokkosoti  undexuyuu  (CH),
noomeepxoaromcs mem, 4mo OHu 6cmpeuatromcs He Mmeree vem 6 16 us 21 wxaacca, umo
cocmasasiem o0koro 76%. Bosdyoumeramu 6cex UHPEKUUOHHLIX 3000Ae6AHULL  AEALIOMCA
6030yOUMeAU UAU YCAOBHO-NAMOZEHHVIE MUKPOOPAHUSMYL. B nocaednee epems nabAtodaemcs
pocm  cmpenmoxokkos zpynnvt A, Mot omcaexusaru  yposerv  3ab0resaemocmu
CMpenmoKoKk060t undexuei 3a nocrednue mpu zoda. B nepuod Covid-19 6 Ysbexucmarie
pe3Ko CHUSUAUCL He MOALKO ZHOoepoOHble KoKKU, HO U Opyzue undexyuontovle 3aboresarus. B
2022-2023 z0dax no cpasreruto ¢ 2021 z00om 6 Tawxernmciou MedutuHckon akademuu oHa
PeZYASPHO YEEAUHUBAAACD. DMOM NOKA3AMeAb Yeeaudurcs Ha 33% Y MYyXKuuH 1o cpasHeHuto ¢
skenugunamu. Ipu amom 6 «Maadenueckom nepuode» 6 2022 200y no cpasreruto ¢ 2021 z00om
noxasameu yeeruduruco Ha 22%. K 2023 200y noxasameru y npedcmasumereis 1 cmaduu
speaocmu cnusuAuco Ha 35%. 3a nepuod ¢ 2022 no 2023 200 on yeeauuurcsa Ha 63%.
[oxasameau 6 cmapocmu. B Tawxenmcxkoi meduyutrcrou axademuu noxasameru 2021 z00a no
cpasteriuto ¢ 2023 z00om cocmasuru 53% pacnpocmparnentocmu Yy Odemei HA PpYOHOM
scxapmAusaruu. Vlsyuennas Aumepamypa nokasoliéaent, wmo 3a nocaeoHue 2000l YUCAO CAY4Aes
6ospocro 6 CLIA, Kanade u Mnoduu. B PecnyOAukanckom HAyuHO-UCCACIO6AMEADCKOM UeHmpe
ckopoti meduturcko nomouwu bupuuu 6 demcxom sospacme cHusurucy Ha 26% 6 2022 200y no
cpasreruto ¢ 2021 zodom. Bo spemsa emopozo demcmea amom noxazamerv yeeauuurca Ha 30%.
Bo spems peveccuu ot crusurcs va 55%.

Karouesbie caoBa: Crpentokokk, nmorensl, BI'CA, cemncuc, 3oaoto, IOCA, ras
Cabypo, KOE, reaoans, sHA0KapANT.

BBeaeHue npopUAaKTIMIECKO  MeAUIIVMHEL, B

YaCTHOCTNM SIINAeMIOAOTUII. Bricokas

M3BecTHO, YTO CTPENTOKOKKOBBIE
A04s1  3a004eBaHUs, PUCK Pas3BUTUA

MHpeKIn SIBASIFOTCSI OAHOM u3 .
OCAO>KHEHMI U OTCYTCTBVI€ HEOTAOXKHBIX

HpO6AeM KAMHIYEeCKOM u .
HpO(i)I/I/laKTI/I‘IeCKI/IX MEPOIIPUITIN
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OIIpeaeAsIIoT HeOGXO,Zl,I/IMOCTI) N3y4IE€HUsI

ocobeHHOCTe KAVHUKO-
DIUAEMIOAOTUIECKIX HPOsBAEHUI
CTPeITOKOKKa B VHAVKaTOPHBIX
rpymmax.

Basknermmm BO30yAuTeAEM
TPYHIIBI  CTPENITOKOKKOB  sIBAsIeTCs  S.
pyogenes, KOTOpLINI sABAsieTca OeTa-

reMOANTNYIECKNIM VI OTHOCUTCS K I'PYIIIIE

A 1o xaaccupukauuy AsHchuaga,

IIO9TOMY  €ro  OTHOCAT K  OeTa-
reMOANTUYECKUM CTPeINITOKOKKaM
rpynnsl A (BI'CA).

Cmpenmoxoxku —
IPaMIIOAO0XUTeAbHbIE a’poOHELIe

OpPTraHM3MBl, BbI3bIBAIOIVIE pPa3ANYIHbIE

3ab00aeBaHIsL, BKAIOYasI ¢papunrur,

ITHEBMOHUIO, paHeBbIE n KO>KHbI€E

nHpeKInN, Cencuc u SHAOKAPAUT.
IIpuanue, CUMOTOMBI BapbUPYIOTCSI B
3aBVCUMOCTM OT IIOPa’k€HHOTO OpraHa.
BI'CA

BKAIOYAIOT PpEBMAaTNMYECKYIO AUXOPaaKy U

OcaoxxHeHUst MHpEKINN

raA0MepyA0HeppPuT. boapmuncrso
IITAaMMOB 9yBCTBUTE/AbHBI K
NeHUIINAAVHY,  OAHAaKO  IIOSBUAMCH

IITaMMBI, yCTOMYMBbIe K MaKkpoandam [1,
2, 3].

Baxxuo OTMETUTH, qTO
XapaKTepUCTUKIA CMpenmoKoKKos
OIIpeAeAsIOTCs 179'¢ KAMHNYECKIM
OAMMOPPUZMOM "

SIUAEMIOAOTMYECKM Pa3HOOOpasuemM
[4, 5, 6].
B moan3y »TOrO roBOpuUT TOT (PaKr,

9TO B MEXAYHapOAHON KAacCUPUKALIUN

HO30/10IMYeCcKe dopmpr,
accoIMMpOBaHHbIE CO CIMPenmokoKKoBOM
nndexunenn (Cl), BcrpeualoTcs He

MeHee 4yeM B 16 m3 21 Kkaacca, 4TO
cocraBasieT okoao 76% (MKB-10; BOS3,
1995). VMx cucrematusanusi I103BOASIET
BBIAEAUTD IIeCThb TPYII CMpenmoKoKKos,
KOTOpPbIe He BBIAeAAIOTCS B 3aBUCHMOCTI
oT BUAQ CpenmokoKKos u

NpMHaAAAEKHOCTU K CepOAOFI/I‘IGCKOﬁI

rpynie, a Takxke 0e3 omnpeaeaeHNs
STUOAOTUM " HOCUTEABLCTBA
CMpenmoKoKKos. Kpowme TOTO,
KAVHYECKIe IIPOSIBACHUS cn

BO3MO>XKHBI IPU 3a004eBaHIUAX OpPraHOB

InuIeBapeHn:sa, KOXIM U’ HOAKO)KHOIZ
KAeTdyaTKIM n APYyTuX BHEIITHIIX
IIpr4imnHax. CAe,ZI,yeT IIOA49E€PKHYTb

Ba>KHYIO POAb CMpenmokoKkos TPyIsl A
(TAC) B

KAVTHNYECKIMX

IaToreHese MHOTTIX
dopm CUM m
AMUAEMMNOAOTNIECKOe 3HadeHne [7, §, 9,
10, 12].

yHQeKIell B Halllell CTpaHe COCTaBAseT

nux

Tak, 3aboaeBaemoctr I'AC-
207,1 ma 10 000 HaceaeHmst e>KerogHo
[13].

B 4acrHoctn, 3abosaeBaeMOCTH

TOABKO CKapAaTMHON cocrasasieT 40
caydaesp Ha 100 000 maceaenms [14, 15,
16].

Bosbyaureasamn BCex
MHQPEKLVOHHBIX 3a001€eBaHNIl ABASIIOTCS
BO30yAUTEeAM AWM yCAOBHO-TIaTOT€HHbIE
MUKpPOOpTraHU3MBI. B mocaeanee spems
Ha0AI0AaeTCsI

pOCT  CTPEIITOKOKKOB

rpynnsl A, OHHM BBI3BIBAIOT TSIKeAble

IIaTOAOTUV, B TOM 4YlCA€ TOKCUYECKUII
IIIOK C BBICOKOI BepPOATHOCTLIO
AetaapHoOro wmcxoga. Ilo craTucruke,

€XXero4HO B MUpe HabAI0JaeTcsl OKOAO
700

ngexkunit rpynnel A. XoTsa oOIuit

MUAAMOHOB CmMpennioKoKKo6ovlx
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yPpOBEHb CMEPTHOCTU OT HTNUX MH(PEKIINIA

cocrasaster MeHee 0,1%, ©6oaee 650 000

cly4Jaes SIBASTIOTCSI CUABHO
VHBa3WBHBIMY, IIPUM 9TOM  YpPOBEHb
A€TaAbHOCTU COCTaBASIET 25%.
Cmpenmoxokkosble MHQEKIININ.
McrounukoMm  mHpeKUUM  SABAAETC
MHOUIIVPOBaHHBIN pebeHOK UAN
B3POCABIIL. Iyt repejadn
CMpenmokokKkos; DTO O3HayaeT TeCHDI

KOHTaKT C I/IH(l)I/ILH/IpOBaHHI)IMI/I AI0ABMMN.

B TOM  uymcae  OecCMMIITOMHBIN
TpaHCHOpT MHQpEKUNU uepe3 MUILY -
3apa>keHHas uIa - MO/OKO.
Kucaomoaounsle npoAyKTbl BO BpeMm:d
POAOB KOHTaKTHO-OBITOBBIM IIyTeM —
3arpsI3HeHHble  OakTepusiMuU —  IIpU
IMOPa’kKeHUM PenpOAyKTUBHONM CUCTEMBI
SKEHIIIVIHBI CMpenmoKoKKo60U

naexumein. B cBA3M C  BBICOKON
3apa3HOCTBIO BO30yauTeAell CylllecTByeT
PUCK BO3HMKHOBEHVI BIUAEMUIT CpeAu
CoILMaABbHO pasMellleHHBIX  JAeTell.
Hamnboaee aktuseH Streptococcus pyogenes
A, Y

AbIXaTeAbHasl CIICTEMaA BbI3bIBAET OCTpPbIE

TPYIIIBI STUX  AOP-a3030B
BOCIaJeHIsI cepalla U IoYeK, U AedeHue
X HeCKOABKO 3aTpyAHeHo. bakrepuu
OueHb  yCTOMYMBBL K  (pakropam
okpy>xammieir cpeapl. C 1967 mo 1996
ro4 C peBMaTM3MOM U peBMaTUYeCKUM
DHAOKapAUTOM. BO BCeM MIpe cpejHee
411cA0 caydaes cocrasasgeTr 19 ma 100 000
4yeA0BeK, caMbIl BBICOKNI ITOKa3aTreab —

51 ua 100 000 ueaosex [7].

B 10 Xe BpemMsa 4acToTa
MHQPEKIIVOHHO-aA1Ae pIIYeCcKIX
OCAO>KHEHMNI], CBsI3aHHBIX co

CMpenmokokkoBoil MH(EKIINEN, B 11eA10M

OCTaeTcsi Ha IIpeXkKHeM ypoBHe 0e3
CyIIIeCTBEeHHOV TeHAEHIIUM K CHVKeHUIO
[16, 17,18, 19, 20, 21]. Aoas xpaHUIecKmnx
peBMaTH4ecKiX HO3040TUI B CTPYKType
3a004€BaeMOCTU HaCeAE€HUsI COCTaBASIET
14-15%,
rokasareab yseanunsaercsa Ha 0,2-0,5%
[1,5,7,22].

OAHAaKO KaXABbII TIOA  BDTOT

Heobxoanmo paspaboTaTh
> PekTrBHBIE METOABl U  CpeAcTBa
YCUAEHUS O6opnOBI C DTUM
MHQEKIIMOHHBIM 3aboaeBaHIEM.

HOBTOMy CHada/a oIpeaeAsdioT CTEII€Hb

pacrpocTpaHeHus], a 3areM
paspabarbIBaloT pAA Mep o
IIpeAOTBPAIIEHNIO BO3HUKHOBEHIS U

pacIipocTpaHeHIs CrmpenmokokKa.

Marepmnaa n MmeToABbI.

baxrepnoaormueckne MEeTOABI
11CCAeAOBAHAL.

baxrepnoaormaeckoe
1ccAeAOBaHMe  THOMHOIO — MaTepuada

IIPOBOAMAN A0 U IIOCAe 3apa’keH!: Ha 3
1 5 CyTKM, IIOCeB Ha IUTaTeAbHYIO cpeay
ocyilectsaaan He 1o3gHee 0,5-1 daca
rocae coopa.

I'noit  cobupaam  CTepUABHBIM
BaTHBIM MEIIKOM I IIOCJAe IIePBUYHOI
MUKPOCKOIIUN MHOKyAUPOBaAM  Ha
TBePAYIO IUTaTeAbHYIO Cpeay 110 MeTOAy
AaAbHeNIero

Toapa AAST

KOAMYECTBEHHOTO oIpeJeAeHNs
pacTymux KOAOHMII, a 3aTeM TaMIIOH
IIOTpy>KaAu B caxapHbli OyaboH. Ilpu
OTCYTCTBIUM pOCTa Ha IIAOTHOI cpede
nccaeA0BaHIe

IpoA0A>Kaan InmyremMm

VHOKYZSiIOUM 13 CaXapHOTO 6yjlbOHa Ha

TBEPAYIO cpeay.
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Aas  BblgeAeHMs  a®poOOB U ITocesbr CA u JSA BBIpaIuBaan B
MUKPOOPIraHU3MOB VICII0Ab30BaAN OOBIYHBIX YCAOBUAX B TedeHue 18-24
cAeayioliye IMuTaTeAbHble cpeabl: 5%- yacop 1pu  Temneparype  1-37°C.
HBIJI KPOBSIHOM arap, >KeATO-COAeBOM (TF'eaoans Ha KpOBaBOM arape

arap, B ToM uncae arap CaOypo. Ilocae M.O.buprep 1967)
pOCTa KOAMYECTBO BBIPOCIINX KOAOHMUIA Ha OCHOBaHUMI aHaAn3a
1oAcyuThiBaAM Ha 1 Ma oOpasna u pe3yAbTaToB HaMU M3y4eHa
IIepeCcUYnThIBaAM, BbIpa)kas CKOPOCTh pacnpocTpaHeHHOCThL — Oakrepmii .
koaoHmsanuu B Oypepe KOE mnan pyogenes npu 3a00.1eBaHMsIX
KOE/ma. B TabauIle ITOKa3aHbI TalmkeHTCKO MeAUITMHCKOM aKaaeMUI
JICIIO/Ab30BaHHbIE TIATaTeAbHbIE CPeAbl. MeTOA0M (PU3NOAOTMIECKOI BO3PacTHOM!
Mapmen u Cygapenko B 1978 roay B cxeMbl. PesyapTaThl IpeacTaBAeHBI B
okpecTtHOCTsX Cabypo). TabAuIIa 1.
Tabauma 1

Pacnpeaeaenne KOAM4eCTBO 00AbHBIX, MH()UIIVIPOBAHHDBIX CHPEeNnmoKoKKkom, B

TamkeHTCKOV MeAUIIMHCKOM aKajgeMIM II0 TOdaM.

=
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3 21095 £ = = S| | & a| el &
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= = g L =g ¢ 8| 8| 9| «| §| §| & ®
> ¥ a g § & el g o [- 2 = H o
> % | S S e w| 9| S| 2] 2 9 O =
N S o o o ol & R o
g 2l & & 9| 2| & <
o ¥ =| & &
2| |2 E 2 7k
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i
§ 317 | 164 | 153 13 27 139 | 41 | 45 | 46 | 29 | 35 | 13 | 22 7

Ql
%254 134 | 120 | 28 | 33 | 42 (39 |40 | 11 | 15 | 25 | 11 | 8 2
o
%217 122 | 95 20 (22 |27 |21 |24 |18 |19 | 15|29 |17 | 5

2023 roaax 1o cpasHenuio ¢ 2021 roaom B

B repuoZ, Covid-19 B y y
TamkeHTCKOI MeAMIIMHCKON aKageMuu

Y30ekncraHe pe3KO CHU3UAUCH He
OHa PeryAsSpHO YyBeAWdMBadach. ITOT

TOABKO THOEPOAHBIE KOKKM, HO U rme
poA ’ APY IoKasaTeAb yseAmdnacsi Ha 33% y

nHQpEeKINOHHble 3a0oaeBaHus. B 2022-
MY>KUMH II0 CpaBHEHMIO C >KeHIIMHaMI.
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ITpn »TOM B «MaageHdeckoM nepuoae»
B 2022 roay no cpasHenuio ¢ 2021 rogom
IIOKasaTeA yseAndmaucb Ha 22%. K
2023 roay mokKazaTeau IIpeACTaBUTeAEN
II cragun speaoctu cHmanauce Ha 35%.
3a mepmuog 2022 m 2023 rosoB OH
yBeAnunacsi Ha 63%. Ilokasarean mo

crapoctu B 2023 roay yBeanmdmnauch Ha 18

CpoOKa IIOraIlleHUs ITOKa3bIBaeT POCT Ha
26% B 2022 mn 2023 roasax. YcTaHOBAEHO,

4qToO I'paMIIOAOKUTEAbHBIE 6aKTepI/II/I

CTPEeIITOKOKKa O4YeHb 3apa3Hbl AN

yeaoBeka. OH sBAseTcs BO3OyauTeseM
AEVICTBIUSI,

II/POKOIO CIIeKTpa

BO30yAuTeaeM, Ha AOAI0  KOTOPOTO

IIPUXOAUTCS MUAAVOHBI MH(PEKITUIA.

—~—

1o cpasHeHnio c 2022 rogom. I »ran

Cxema BOZpPACTHEBIX MEePpHOIOB 60.]'[]:-]-[[:-IX, HquHlIHpOBaHH])IX
500 CTPENTOROKKaAMH
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1-kapTnHa. Ilokasarean 2021 roaga B cpasHeHuM ¢ 2023 roaom B TalIKeHTCKOM
MeAUIIMHCKOM aKajeMUN.

B TamkeHTCKOT MeAMIIMHCKOM IIpeBbIIIaeT Iepnoy, IpyAHOIO

aKageMInm PpaciIpoCTpaHEHHOCTD BCKapMANBaHML. Msbl MoOXXem CpaBHUTD

rpyaHoro BckapMmausanus B 2021 roay
1o cpasHeHuio ¢ 2023 rogoM cocrasuaa
53%.

AeTeln,

IlokasaTteap yBeAMYMBACTCS Yy

HaXOAAIMXCS Ha  TPY4HOM
BCcKapMAuBaHuu. OH OBICTPO IIMTaeTcs.
Kax mnokazano nHa pucynke 1, sroT
IIOKazaTeab y >KeHIIUH HIDKe, 4eM Yy
MY>X4YIH, a

nepunog MAaageH4YeCTBa

Iepno/ IepBOro AeTcTBa C IeprojaMu
IIOAPOCTKOBOTO Bo3pacrta. ToT ¢akT, 4To
IIepMOABI CTAPOCTU U CTApOCTM OOABIIIe,
SIBASIeTCS

yeM y AOATOKUBYIIINX,

IIpU3HAKOM MaA04YNMCA€HHOCTIU
AOATOXKUTEAel, BTOpasl CTadus 3peA0CTU
IIOKa3bpIBaeT 0o0/ee BBICOKUIT TEMII IIO

CpaBHEHUIO C IIePBOV CTaAVell 3PeAOCTH.

11
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Tabaniia 2
Pacripeaeaenne xkoandecrsa 00AbHBIX, MHPUIVIPOBAHHBIX CTPENTOKOKKOM, B
Pecniy0amKaHCKOM Hay9HOM IIeHTpe CKOPO¥ MeAVIIMHCKO¥ IIOMOIIM 110 ToAaM
o e
5 5 = ° | g ® g
s gz |25 E|E [E |8 | F|SJE . .| o B
| of E| E |58 ¢/ R5893 E|EHEE S5 &
g = = o A o o B & H ¥ g v 2o 2 o o =
Sl 2| k| E 3 ElzZrEiE=isis; o5 o8 %
ot [~ g, vl ~ 2 o 3 U g | S Y ® QO = i o
AR R R S L RN
o 9 =B |m = 3 S
: =] E é’ Q[
i
| 254 | 127 127 17 26 43 13 16 24 36 44 46 27 13
N
(q\]
a1 153 79 74 9 28 32 17 7 11 35 16 8 5 2
N
o
a1 721 | 366 355 63 57 74 72 81 79 76 64 82 49 24
(el
MHPUITMPOBAHHBIX CTPeNTOKOKKaMU,

M3yuyennasn AUTepaTrypa
yi patyp MeAao ropasao Dozee BBICOKIIE

IIOKa3bIBaeT, 4YTO B IIOCAeAHIVIEe TOAbl
nokasarean. ToabKo B AETCKOM BO3pacTe

ancao caydaes saboaesarms 5 CIIIA, B 2022 roay no cpasHenuio ¢ 2021 rogom

Kanaae n Mluann yseanuusaercst. Ymcao
4 Ay CHM31AOCh Ha 26%. Bo Bpems BTOporo

ITalIMIeHTOB C ANMarHO30M DTUX
A€TCTBa DTOT IIOKa3aTe€Ab YBEANYINACS Ha

mHexmpit B 2021 roay P 30%. Bo Bpems pelieccuym OH CHM3MACS

Pecriy0ankaHckoM  Hay4HOM eHTpe
y yi HeHTp Ha 55%. Ob1m1as 41CAeHHOCTh KaCCHPOB B

CKOPOI1 MEeAULIMHCKO IIOMOIII
p Ann T, IepBble TOAbI COCTaBAsida 254 yeaoBeka,

acioaoxeHHoM B TamikeHrte (Tabauna
P ( H a Kk 2023 roay Temn pocra cocrasua 721

2), B 2022-2023 rogax OyAeT HEYKAOHHO — B LOSKILAOM Bo3pacTe

yBeAn4unBaThcs. B To ke BpeM:1 B Haleit
moKasareaAm 3a  I[OCAeAHUE  TOABI

OoapHUIIE TakKXXe HabAI0AaA0Ch, YTO
H 4 ’ y BO3pocan 40 78%. B moxxmaom Bospacrte

MY>K4MH 3a001€BaeMOCTb BBIIIE, YEM Y . .
y 81% AI0AeM-A0ATOXKIUTe el

>xeH1nuH. [ Tpu r HOM BCKapMAMBaHUN
H_[ P pyA p AVAarHOCTMPOBaAN CTPEIITOKOKK. M3 anx

noxasareab B 2023 rogy yBeAndmacs Ha 79 MySKIH 11 74 KEHIHL.
46 o cpasuenuio c¢ 2021 roaom. OgHaxo

10 pacIpejeAeHUIO AeT 91CcA0 OOAbHBIX,

12



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne3 (9) ISSN:2181-3396 ({

Cxema BO3paCcTHBIX NNEPHOIAOB 60.]1[)[-[])[2(,
HHC])H[[HPOB&H]{])[X CTPENTOKOKKAMH
700
600

500

400

300

200

100 I

. I | 0
o> LI e
& a o

> 3 Q> g 0 ()
& o & & o & o & & o
£ S & & & g o o >
,ial‘-" & (\?'Q P Q <° & & & K R &V
S *0 3 O Qoz Qoé e@‘} Q@Q‘ < < S
2 O
ST & & ¢ &

2-kaptuHa. IlokasaTrean 2021 roga B cpasaenun ¢ 2023 rogom B Pecriy0amkaHcKOM

HAyYHOM IIeHTpe CKOPOM MeAMUIIMHCKONM ITOMOIIII.

Bo Bcem  Mmpe  exerogHo
peructpupyercs 517 000 cmeprent mus-3a
sTOr0  3aboaeBaHus. B  pesyabraTte
IIPOBeAEHHOIO HaMM MOHMTOpuHra I
CTaausl CpOKa IIOrallleHus IIOKa3bIBaeT
00BN TTIOKa3aTeAb IO CpaBHEHUIO CO
II sTanmom cpoxka moramenus. Ilepuoast
CTapocTM U CTapocTu 0OoAbllle, 4YeMm
Iepno/ IrpyAHOro BckapMAausaHus. Ecan
CpaBHUTL IE€pUOJA PaHHEIo AeTCTBa C
I1Iep1uoAOM CTapOCTH, TO MBI HabAIOAaeM
paseHctso. Ilepmos crapoctm MeHblIe
repmuoJa rpy4Horo BCKapMAMBaHNA.
KpaTtkoe cogep:xanme.
ITpoanaausuposaHHas

AUTepartypa IoKasala, 4TO B IIOCAeAHVIe
roasl B VInaunm pacrer 3aboaeBaeMOCTb
cpean HaceaeHus Esponsl m Kanaasl. B
TalrkeHTckol MeAUITMHCKON aKaAeMNn
n PecriybamkaHCKOM IIeHTpe CKOpPOIL
MeAUILIMHCKO IIOMOIIIN,
pacroao>keHHBIX B Tropoge Tallkenre,
YCTaHOBAEHO, 4YTO 3a IIOCAeAHNE Tpu
roga HEYKAOHHO yBeANYVBaeTCs
KOAMYECTBO Ha3HaYe€HHBIX MCCAEA0BaHNI
AAS

BLBISIBACHIIA B036y,ZI,I/ITeA}I

3a004eBaHNII, BBI3BAHHBIX THOEPOAHBIMU

KOKKaMM. Yucao 3apa3MBIINIXCA

CTPEINTOKOKKOM B TarkeHTCKOM
MeAMIIVHCKON aKajgeMum 3a TpU roda
coctaBuao 788 uyeaosek. M3 nHmx 420
MY>X4MH ¥ 368 >KeHIUH. /eHe>KHBIN
notok cHusuAcsa Ha 20% B 2022 roay 1o
cpasnenuio ¢ 2021 rogom. B 2023 rogy on

cHM3nAca Ha 15% 1o cpasHenmio ¢ 2022

rogoM. 3a TIIOCAegHMe TpU TIOoja B
PecriyDAmMKaHCKOM — ILIEHTpe  CKOpON
MeAUILIMHCKOM IIOMOIIU

AVIaTHOCTUPOBaH CTPeNTOKOKK y 1128
nainenToB. V3 unx 556 >xenmma u 572
2021

rocauraAmM3anii cHu3naoch Ha 40% 110

MY>KUMHBL. B roagy KOAUYEeCTBO
cpasHeHnio ¢ 2022 rogom. B 2023 roay
KOAMYECTBO TOCIIMTAAMU3ALIMII COCTaBUAO
721 manueHTa M 3HAYUTEABHO BO3POCAO.
KaprnHa cTrpenTOKOKKOBOV WMH(pEKINN
3aBVMCUT OT Halllell MMMYHHOM CHCTEMBbI
U YCAOBUM KU3HM.
Crmcox mcImoab30BaHHOM
AUTepaTypBhL.

1. Toroasn, A.A. CosBpeMeHHbIe

I10AXOABI 174 TeXHOAOTUN B
MHQEKIVOHHON  SNUAeMNOAOINN  (Ha
npuMepe  MHQpEKUNI,  BbI3bIBAEMBIX
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AUATHOCTUKA IIOUYBOOBUTAIOIIEIO BUPYCA MO3AVKM ITIIEHIIIBI,
IIOPAKAIOMIETO IIIIEHUITY (TRITICUM AESTIVUM) METO A0M
IIOAVIMEPA3HOJ ITEITHOM PEAKIIVIN

T.X.Maxmyaos,' 3.H.Koanposa,' 3.M.3usies?

"Mremumym zenemuxu u axcnepumenmarvrou ouorozuu pacmenuti AH PY3, Ys0exucman,
Tawkerm 004, 111208, paiion Kubpait FOxopu-FO3 MO
?HayuHo-uccaedosamerbCkuil UHCMUMYym 2eHemu1eckux pecypcos pacmeruti, Ysoexucman
Tawenm 00a, 111202, Kubpaiickuii p-n, mcz Ox-Kosox (bomaruia), yA. Bup, 1

*CoorBeTcTBYyIOomuii apTop email: tohir m@inbox.ru

Annomanyus. Llervio dannotl HAY4HO-UCCACO06AMEALCKAS PAOOMbL A6ASEMCs UsyueHue
CUMMNIMOMOE 3A00A6aHUSL BUPYCOM NOUE000UMAtouLe0 supyca modauxu nuenuuvt (Soil-borne
wheat mosaic virus), omuocauumcst k pody Furovirus, cemeiicmea Virgaviridae , nopaxarouyum
pacmerus nuleHULbl, U e20 0emekuus Mermooom NOAUMEPASHOL UenHOll peakyuil.

Karouesbie caoBa: Soil-borne wheat mosaic virus, Triticum aestivum, Furovirus,
SBWMYV, Virgaviridae, ITLIP.

DETECTION OF A SOIL-BORNE WHEAT MOSAIC VIRUS INFECTING WHEAT
(TRITICUM AESTIVUM) BY BY POLYMERASE CHAIN REACTION

T.H.Makhmudov'., Z.N.Kadirova'., Z.M.Ziyaev?

Unstitute of Genetics and Experimental Plant Biology of the Academy of Sciences of the Republic
of Uzbekistan, Uzbekistan, Tashkent region, 111208, Yukori-Yuz MFY.
?Research Institute of Plant genetic resources. 111202, VIR street, Kibray district, Tashkent
region, Uzbekistan

Corresponding author email: tohir m@inbox.ru

Abstract. The goal of this research work is to study the symptoms of the disease caused by
the wheat streak mosaic virus (Soil-borne wheat mosaic virus), belonging to the Furovirus genus
of the Virgaviridae family, affecting wheat plants, and its detection by the polymerase chain
reaction method.

Keywords: Soil-borne wheat mosaic virus, Triticum aestivum, Furovirus,
SBWMYV, Virgaviridae, PCR.

BBegenme. Hacrosimuir  Bpemst KyAbTypoit. OCHOBHYIO 4aCTb KOPMOBOTO

KaXkKAO0l CcTpaHbl Mupa oDecliedyeHne patsiona HaceAeHs ILAaHEeThI

0e30I1acHOCTM  IIMIIEBBIX IIPOAYKTOB
ABASeTCA npuoputeToM. B ceabckom
XO3SVICTBE

ITIIIeHVITa SIBAACTCS

Ba>KHEVIIIIeN IPOAOBOAbCTBEHHON

COCTaBAAIOT 34aKy M Kpymbl Ilmenmiia
(Triticum) - po4, TPaBSIHUCTBIX PacTeHUI,
OTHOCSIINXC K CeMeNCTBY 31aKOB, U B

HacTosIee BpeMsl SBASIETCII OAHUM U3

16


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

£
(

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne3 (9) ISSN: 2181-3396 ({

paCTeHI/Iﬁ, BpIpaIliVIBa€MbIX B

reorpapuieckn Ppa3AMYHbBIX
KAVIMaTU4YeCKMX YCAOBUIX.

Hacrosmuni BpeMsi 10 gaHHBIM
ITPOAOBOAbCTBEHHO u
CeAbCKOXO35ICTBEHHOM opraHm3satsin
(PAO), BeIpamuBaHye IIIEHNUIIB B MIpe
eBpoIIelicKIe CTpaHbl COCTaBAAIOT 23%,
Kwurait 19% u Muaus 15% [1].

ITmennita, OCHOBHOW IPOAYKT
NUTaHUS, IIOCTOSIHHO HaXOAUTCS IIOA
yIPO30J1 CO CTOPOHBI aOMOTUYECKUX WU
O6moTtmnyecknx pakTopoB.

CerogHnust yyeHsle BBIABUAN OKOAO

100 cl)MTonaToreHHLIx BIIPYCOB B

3epHOBBIX  KyabTypax. Ha  Bupycs
npuxoautcs nodtn  50%  OoaesnHein
pacTeHui Bo BceM mupe [2].

Oauum "3 BIPYCOB,
IOpa’kKaloIIMX  pacTeHue  MIIeHUIIDI,
ABAseTCs  IIOYBOOOMTAIOIIEro  BUpYCa

MO3auKM IINIeHUIIbI, OTHOCSIIIMICI K

poay Furovirus, cemeiictsa Virgaviridae
[3]. Bupyc mmpoxo pacnpocrpanen. B
Espone ono mssectHo ¢ 1960-x rr., mosxe
Adpuxe,
IO>xnonm Amepuke, Vnaun, ‘Inmonn mn B
Poccun [4, 5].

ITouBooOMTaIOIIIIE

BBISZIBA€HO B ABCTpaAI/H/I,

BUPYCBHl Ha
IHOPa’KeHHOM IIA0IIAaAM KaXXABINL TOZ,
BBI3BIBAIOT ~ CHIDKEHMe  yPO>KalHOCTH.
OHI 0TAMYAIOTCA TeM, UTO IePeHOCATCS
IOYBeHHBIM IpudoM Polymyxa graminis
Ledingham, xoTopslit cayxut u
pesepBaTOpoM MHQEKIINN B [IOYBe.
ITousooOuTaromiero BUIpYyCa
MO3aMKM MIIEeHNIIBl pPacIpOCTpaHsIeTCs
Jyepes I1OYBY. BUPMOHBI 11a109KOBIAHEIE

ABYX pasMepos: 138-160 um (BcTpevaercs

B 10-20 pas wyame) m 281-300 HM.
Brnepsrie 3ab0o04eBaHne OOHapy>kKeHO B
CIHA B mrare WMaaunomc B 1919,
ormcaHo B 1923 1. [6].
3aboaeBaioT

TaKue B ABI

pacrenmir, Kkak 1menunia (Triticum
aestivum L.), samens (Hordeum vulgare L.),
IpUHaAJAe’Kalye K ceMelcTBy Poaceae.
[7].

B 2023 roagy sBupyc mnoaocaromn
MO3aMK!M IIIEeHNIIB BIlepBble B Hallleil
Pecriybauke MOAEKYASPHO
nAeHTUPULINPOBaH METOA0M

IIOAVMEPA3HOM ILIEITHOM peaknuy Ha

TIIITIEHNYHBIX TIOASIX Kubparickoro
paitona Tamkenrtckoit obOaactu [8].
Kpome TOTO, MEeTOA0M TP

1cCAe/0BaHbl IITaMMBI BUpPYCa >KeATON
KapAMKOBOCTM sMEHs, IOpa’KaloIlero
pacTeHus

HIIEeHUIIBI, U U3Y4EHO

reHeT4ecKoe pasHOOOpasne reHa
0eakoBoi1 000104k (CP) BbIA€ A€HHOTIO B
HameM pernoHe mramma BYDV-PAV T-
UZB1 [9].

Martepmnaabl u MeTOABL. B
oOBeKTe Mccaejosanms B ¢espase 2024
roga HPOBOAMACA MOHUTOPVHI YPOBHS
pacrpocTpaHeHus
KyABTYP.

Obpas1ib

BUpPyCa  3€PHOBBIX

OplAM  coOpaHBI Ha
OCHOBAaHMI CHUMIITOMOB 3a00/eBaHMN.

OOpasupl  XxpaHuamu B KaMepe aBTO
xoaoauabHuKa Alpicool (Poccmst) -20°C
U AOCTaBAsAN B Aa00PpaTOPHUIO.
ToraapHoe Bbigeaenme PHK:
Aas1 m3BaedeHns TtotaapHoum PHK wm3
1ccaesyeMoro

AVICTa pacrenmi ee

IIpPOBOAMAM  Ha  OCHOBe  Habopa
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«Invitrogen™ PureLink™ RNA Mini
Kit» Thermo Fisher CIIA.

OOpartHast TpaHcKpuIitaza Habop
MMLV  RT (SuperScript™II Reverse
Transcriptase USA) amnanduiuposaan
B COOTBETCTBUU C MHCTPYKIIUAMIL.

Aas IIPUTOTOBAEHNS cMecu
obparHast TpHackpunnusa (l-peakiiui)
UCIIOAb30BAANCh CAeAyIOlINe peareHTh:
3ul Boasr (Water, nuclease-free, Thermo
Scientific), 1ul nparimep SBWMCPR, 4 ul
(dNTPs), 5 ul PHK, 4 ul 5x 6ydepa, 0.5
pl peBepTasa (SuperScript
1 u 01 M ATT.

TEPMOINKANPOBAHIIA

[(Invitrogen™),
IIporpamma
obparHont TpaHckpunuun: 40°C - 115
MuHyT, 70°C - 1 nuka 3a 10 MunyT.
Metoa ITILIP
ocHoBe Habopa peareHTOoB Aas [ILIP
Platinum™ Hot Start PCR Master Mix
(2X) (Invitrogen™ Thermo Fisher USA).

‘Zl,/lfl IIPpUTrOTOBAEHMI CMeC AAs

IIpOBOANAN Ha

[P caeayrornye
pearents: 4 pl xAHK, 6,6 ul ddHO,
12,5ul 2X Master Mix, 0,9 ul MgCl2, 0,5ul
npaitmepa SBWMCPF, 0,5ul mpaiimepa
SBWMCPR. IILIP
aMnAnpuKaTop T960

JCIIOAb30BaANCDh

MIPOBOAMAN  Ha
ITLIP
Tepmonukaep (Knrair).
AMnandukanmioo IIpoOBOAUAN B
obmeM oobveme peaknum 20 Mxa. Aas
ITLIP

nporpamMmma TepMonukanposanus: 40

JICII0Ab30BaAach cAeAyIonias

IIVIK/AOB peaxnmn IIPOBOAVIAN

cAedyiomMM o0OpasoMm: JAeHaTypauus B

Tegyenne 1 mma npu 94°C, orTxur B
TedeHne 1 My npu 55°C u sa0HTanMA B
Teuenne 1 muH npu 72°C, a ¢puHaabpHas
9A0HTalVs Oblaa 3aBepieHa npu 72°C B
TeueHue 10 MuH.
PesyabTaThl mMCCcaeagOBaHUS W
oOcyxaeHne. IIpu V3y4eHUN
IUPKyAAIIUM BUPYCOB BaXKHOe 3HadeHue
MeeT COXpaHeHMe I pa3MHOXEHNe B
IpUpoAe B 3aBUCUMOCTII OT BpeMeHU
roga. Ilepesaua BupycoB pacreHni
XO3SIMHY ¥ TPOME>XKYTOYHBIM pacTeHIAM
3aBUCUT OT

IMepeHOCYNKOB BIIpyCa.

OprannsosaHa DKCITE AVIIIVST Ha
3epHOBBIe 10As1 B (espase 2024 roaa.
MonuropuHr

ITOYBEHHOTO BUIpycCa

MO3aMKM IIIeHUIB MPOBOAUACA Ha
3epHOBBIX IIOAsX. B 3aBucmmocTn oT
CUMIITOMOB 3a00eBaHIsT
Omoaormyecke o0Opasllbl XpaHUAM B
XOA0AVABHUKE “Alpicool” npu
temnieparype -20°C m aocraBasian B
Aabopatopuio. Koopaunatsr
00cAeA0BaHHBIX TEPPUTOPUII U MecTa
oTOOpa oIpejeAsAuch B CUCTeMe
raobaapHoro nosunyonuposanus (GPS)
C IIOMOIIIBIO MOOMABHOTO YCTPOIICTBA.
KoopannaTel NIeHMYHBIX HOAeN
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

004e3HU XapaKTepHbl A4 IIIIEHUITbI Ha

CUMIITOMDBI

pacrenmnm Ha6/1104a/1c;1 ITIOYBEHHOTI'O

BUPYyCa MO3aMKM HIIeHunsl (pucl).
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l—pI'ICYHOK. CuMIITOMBI 3a00JIEBaHUS 3apaX€HHbIS IIOYBOOOHUTAIOIIETO BHpYycCa
MO3aHKH IIINIEeHHIIbI B 3€PHOBBIX IIOJIAX. 1-3apa>1<eHHLIe HOIIEeHUYHOEe IIoje. 2-

pacTeHHs] NNISHHIbI 3apaKeHHbIE
nmeHuns (BITMIT)

B mccaegoBanmsax, mposeseHHBIX,

yCTaHOBA€HO, 4YTO Ha O6CA€AOBaHHbIX

II0AsX  TIIEeHUIIBl  pacIpocTpaHeHa
3epHOBasl ~ TAsd, KOTOpas  sABASeTCs
IIEpEHOCYMKOM  HEKOTOPBIX  BUPYCOB
IIIIeHNITBL.

[111P-anaans coOpaHHBIX
00pas1oB a4 cAeAyiOlye pPe3yAbTaThl:

Vcnoas3osaan IIpajiMepHbIe
110CA€40BaTe AbHOCTI

oauronykaeotngos SBWMV CP R nun
SBWMV CP F, crneunduunsle Aas
BIIpycCa IIOYBEHHOV MO3aMKJ IITeHNIIbI.

Anaau3s IIPOAYKTOB [P
omnpegeasan »aekrpodope3oM Ha 2%

arapo3HoOM reJe, IIPUIOTOBAeHHOM B 10-

2-pucyHok. I1300pakeHne arapo3Horo

IIOYBOOOHUTAIOMIETO BHpyCa MO3aHlKH

KpatHOM Oydepe Tpuc-6opar-D4TA
(TBE, Thermo Scientific). 5ul kpacureas
Ha 10 Mxa oOpasija momeniaanu BMecTe C
oOpa3liloM B AYHKy C araposoil. B
KayecTBe MapKepoB JCII0Ab30BaAll CMeCh
Mozaekya 100 map ocHosanuii (Invitrogen
USA). Daexrpodopes mposoamanm c
IIOMOIIIBIO TOPM30HTAaAbLHOTO
naekTpodopesa SE-1 (XeankoH, Poccust)
npu Hanpsxkenun 80B B Teuenue 60-100
MyHyT. leap  aHaamsupoBaam  u
¢otorpadpuposain Ha
TpancuaaiommuHatop BK  AG-100 (Gel
Imaging Ayalysis System Biobase China)

(puc 2).

rens OT-IIIIP, BHIMOTHEHHOH

npaitvepamit SBWMVCPR/ SBWMVCPF B obpasuax mmerumst. M- 100 bp

DNA Ladder; 1-7 06pasios nmeHuIrst
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PesyabTats McCcAe AOBaHIAS
nokasaau, 4To SBWMYV 6b11 oOHapykeH
Ha yposHe 695 bp B oOpasnax 1-3-6-7.
3akaiodenne. Ilo pesyapTatam
MOHUTOPVHIA, IIPOBEAEHHOTO Ha
MIIeHNYHBIX II0ASX, YCTaHOBAEHO, 4TO
pacTeHMe TIIIIEHUIIBI OBIAO 3apa’keHo
IIOYBOOOUTAIOIIETO  BUPyCa  MO3aUKU
HIIIeHNUIIH B peBpade 9TOro roga.
Copnsaxu

BOKpPYI IIEHNYHOIO

OAsl TakKXke II0Ka3aAu  CUMIITOMBI
BIPYCHOTO 3a001€BaHsI.

Brniepsrie B Hamreir PecriyOamke
MeTOAOM ITOAVMEepPa3HOIl LIel! BBIABAEH
IIOYBOOOUTAIOIIIETO  BUpPyCa MO3aUKU
TIITIEHUITHI.
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Annomauus. B cmamve usroxervl pesyrvmamot uccaedoéanus no paspadomie memooa
00HapyxKeHUus IMOPUOHAADHBIX CUENAEHHDIX C NOAOM Aemareti Y mymoeozo uieaxonpsda. B
ONbIMAX N0 NOAYUEHUIO IMOPUOHAADHBIX CUEHACHHDIX C HOAOM ACMAAEH UCHOAD306AAU
omAuaAroOujUecs no Hekomopvim 0uorozuteckum ceoticmeam nopodor C-5 u C-12. Cyenaerrivie
C MOAOM peueccusHovle AeMaru NOAYHAAU pAOUAUUOHHBIM Memodom. B kawecmese ucmounuxa
usayuenus ovia usdpar Cobalt-60. Bosdeticmeue npousso0uroct y-Ayuamu ¢ mouiHocmoto 6 24
P/cex na y-yemaroske Mnemumyma adeproi gusuxu AH Pecnyoruxu Ysbexucman. bviro
63smo 400 KAad0K, NOAYHUEHHDIX 8 pe3yAbmame CKpeuyusanis. HOPMAAbHBIX CAMOK C CAMUAMU,
NPoUCXo0SAuUMU 0M 0mu06, 00AydeHHbIX 00301 5 KP u cxpeujennvix ¢ HeoOAyHeHHbIMU
camxamu. Oxusrerue 6 amux xaadkax xoredremcs om 10% do 100%. I1pu evibopxe mervuie
250 noxasameau codepxanus Camuoé 6 AeMAAbHOLIX U He AeMAAbHbIX CeMbIAX HAYUHAIOM
mpanczpeccuposamo. OuesuoHo, 6 IMuUX KAACCax JOAXKHbL Ovimb cMeuanovl cembll, Hecyujue u
HeHecyujue Aemaib, HO pasdeaumv ux 0e3 0ONOAHUMEALHO0 2eHemu1eckoz0 AHAAUA He
603M0xHO. [Todpobro usyueror 6ce noxasameru mpex cemeti 175, 438, 187, umeroujux camvle
Huskue npoyermul camuos (63,8%; 61,7%,; 63,0%). I1Ipouenm camiu06 6 IMux cemox, Xoms u
NPUOAUXAIOMCS K ACMAADHOMY, HO HUXe, uem Yy ocmarvHolx cemei. OpueHmupysco
CPASHUMEADHBIMY  NOKASAMEASAMU  NPOUEHMA O0XKUSAHUS AUl 6 MeMHOU U C6emAOl
NOAYKAAOKAX, cAedosameAbHo 6ce cemvu 175 u 438 ommecervl k zpynne AemarbHbLX.

KaipoueBbie caoBa: TyTOBBI INEAKONPsA, A€TaAbHBI TeH, TPeHa, TaMMa Aydl,

TyCceHmIIa.

THE CREATION OF A METHOD TO IDENTIFY EMBRYONIC SEX-LINKED
LETHALS OF THE SILKWORM BOMBYX MORI L.

M.A.Abdukadirov

Chirchik State Pedagogical University, Uzbekistan, Tashkent region, 100074, Universitetskaya
st. 4, ChSPU.
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Annotation. The study’s findings on the creation of a method for identifying silkworm
embryonic sex-linked lethals are discussed in the article. Differential biological features of C-5
and C-12 strains were used in studies aimed at creating embryonic sex-linked lethals. Through
making use of radiation, recessive sex-linked lethals had been identified. Cobalt-60 was selected
as the source of radiation. At the Institute of Nuclear Physics of the Academy of Sciences of the
Republic of Uzbekistan's gamma installation, gamma rays with a power of 24 R/sec induced the
effect. One hundred and forty clutches were obtained by breeding males descended from men
irradiated with five kiloparsecs and crossing them with non-irradiated females. The recovery in
these clutches ranges from 10% to 100%. When selecting less than 250, the indicators of the
content of males in lethal and non-lethal families begin to transgress. Obviously, in these classes,
families holding and not-holding lethality should be mixed, but it is not possible to isolate them
without additional genetic analysis of the three families 175, 438, 187 with the lowest
percentages of males (63.8%; 61.7%), all traits were studied in detail %; males (63.8%; 61.7%;
63,0%). The percentage of males in these families, although approaching lethal, is lower than in
other families. Based on the comparative traits of the percentage of egg revival in the dark and
light half-laying, therefore, all families 175 and 438 are classified as lethal.

Keywords: silkworm, lethal gene, grain, gamma rays, larvae.

BBeaenue
M3BecTHO, 4TO y MHOTUX BUAOB
JKMBOTHBIX  IPOAYKTMBHOCTh — OCOOelt
pa3HOrO MoJa pa3AndHa, a y HEKOTOPbIX
BIAOB XO3VICTBEHHO-LIEHHBIV IIPOAYKT
IpoAyLIIIPYyeT
(Moaoko, sAnna m Ap.). BosmosxHocTh

TOABKO OAUH 1104

roAydeHus HpeAriodUTaeMoro Ioda B
CKOTOBO/CTBE, IITUIIEBOACTBE,
pBIOOBOACTBE U APYIMX  OTpacAsx
1103B0AMAa OBl MCIOAL30BaTh A0 CHUX
rnop HETPOHYThIe pesepBbl
IIPpOAYKTUMBHOCTY, He mpuberas K
yBeAMYEHUIO IT0TOAOBbS.

IIpobGaema VICKYyCCTBEHHOI
peryAsium IoAa >KMBOTHBIX Oblaa U

OCTa€rcsl OJAHOM M3 aKTyaAbHBIX B

reHeTHnKe " ceAeKIINu MHOTIX
Ce/AbCKOXO3sIMICTBeHHBIX SKVIBOTHBIX.
TyToBbI1 I11eAKOIIpsIAa OKa3aAcs

IepBbIM OOBLETKOM, Ha KOTOPOM pellleHa
npobaema peryasaiumn 1oJa.
CooTHoIleHre MOA0B y MHOTUX BUAOB
JKMBOTHBIX  CBSI3aHO C  BO3PACTOM.
Pazamyaior Tpu THUIIa COOTHOIIEHNs
II010B BO BpeMeHN OHTOTEHeTHYeCKOTO
pas3BUTHSL:
IIepBUYHOEe — OIlpejeaseTcsl Ipu
OTLA0AOTBOPEHUM ANIIeKAETOK;
BTOPUYHOE — OIIpejeaseTcs Ipu
POXAEHUM UAU BBLAYILACHNY;
TpeTUIHOe — YCTaHaBAMBAETCs Ha
KaKOM-HIOYAb KOHKPeTHOM BO3pacrTe.
Cayyarnas

BCTpe4da ITOAOBBIX

raMmer oDecriedynBaeT IIepBUYHOE
cootHoImeHne 10408 50% @: 50%d B
HOpMe. OTKAOHEHUsI OT HOPMaAbHOTO
COOTHOIIEHMVSI IIOA0B IIPOMCXOAAT B
CMAYy Pa3AMYHON >KM3HECIIOCOOHOCTU
raMeT, MMEIOIINX pa3Hble I10J0BbIE
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XpOMOCOMBI. PazanuHast BEIXK1IBa€MOCTh

3apOoABbIIIIen SIBASIETCS OPUIMHON
V3MEHEHIsI BTOPUYHOTO COOTHOIIIEHIIS
11040B. TpeTnyHoe cOOTHOIIIeHNe 10A0B
OXBaTbIBaeT

pasan4ansi COXPaHHOCTI

ocobell TOTO WMAM WMHOTO TIIoAa B
ontorenese [10].

Co3saanne n pasBeseHue B
IIMPOKMX MacIiTabax MeYeHHBIX IIO
oAy IIOpOJ4, TYTOBOIO IIIeAKOIpsja
OTKPBIAO BO3MOXKHOCTb MCCAeAOBaHILs
ellle OAHOTO HeMeHee Ba>XHOIO BOIIpoOca
O1o00TMN — I10A0BOTO AMMOpPU3Ma.

Kax yCTaHOBAEHO, ocobm
MY>KCKOTO 1 >KE€HCKOTO I101a Y TyTOBOI'O
I1eAKOIpsAa OTANYAIOTCS 10
pasBuUTHUIO. Y MOHOBOABTMHHBIX IIOPOZ,
OOHapy>keHO, 4YTO CaMKM BBIXOAAT W3
TpeHbI paHbIlle CaMIIOB, paHbIlle UAYT Ha
3aBMBKY U PaHbIIIe BHIXOASAT 113 KOKOHOB
6abouku. DTO siBAEHME aBTOP OObACHSIET
HaAy4dyeM TIeHa IIO3Hell 3PeaocTu Y
0OABIINHCTBA MOHOBO/ABTUHHBIX IIOPOJ,
[8].

H.M.KoBazaeBckast u
10.b.®uannnosnay [6] yAa40Ch
YCTaHOBUTH, UTO IIOAOBOI AUMOPPU3IM
B Oeakax reMOAMMQBI  TYTOBOIO
IIeAKONpsIAa, KOTOPBIN BBISIBASETCS C
cepeAVHbI IISITOTO BO3pacTa,
yray0aseTcs K KOHITY 3aBMBKIU KOKOHa U
SIBHO IIpe/ACTaBJeH B IIepBOII I10/A0BUHe
KyKOAOYHO (pasbl.

B 70-roapr B.A.CTpyHHUKOBBIM
Op1a mpeaaoxeH 0oaee 9PPEKTUBHBIN
CII0CcOO IOAYyYeHMsI TOABKO MY>KCKOTO
IIOTOMCTBa TYTOBOTO IIIeAKOIpsijda B

IIPOMBIIITAE€HHDBIX MaCIHTa6aX,

OCHOBAHHBIN Ha BBIBEAEHIUN
crierialabHOM Te€HeTUYeCKON AUHNUN, B
xotopoir Ha W-XpoMocoMe A0AKHBI
OBITH TpaHCAOLIMPOBaHHI ABa (pparMeHTa
Z u 10-xpomocoM ¢ AOMMHAHTHBIMU
aAaeAsIMU I10 A€TaAsM U TeHy-MapKepy
IIMIMEeHTalVI UL +W2, & B OIIIIO3UTHBIX
Z-XpoMOCOMax B KapMUOTHUIIE CaMIIOB
AOKaAM30BaHbl ~ ABe  HeaalJleAbHBIe
pelieccuBHbIe AeTaan [9].

Pa3paboTKy cTOAb OpUIMHAABHOIO
crocoba BO3MOXKHO OCYIIeCTBUTDH AMUIIb
IIpY HaAUMYMM COTeH ®MOPMOHAABHBIX,
CIIEIIAIeHHBIX C II0AOM PpeIreCCHBHBIX
AeTaer, A0Ka/AM30BaHHBIX B
OIIpeAeAEHHBIX Y4acTKax Z-XpPOMOCOMBI.
YacTo crioHTaHHbIe ¥ MHAYLIMPOBAaHHEIE
3MEHEeHNsI Te€HOB, a TakKXe Yy4JacTKOB
XpOMOCOM HaCTOABKO CHABHO
HapyIIalOT XOJ SMOPMOHAaABHOTO WAM
IIOCTH9MOPMOHAABHOTO ~ Pa3BUTHUA, YTO
opranusMm norudaet. Takue MyTaHTHBIE
VI3MEHEeHNsI B MaTepuaAbHBIX OCHOBaX
HacAeACTBeHHON MHQpOpMaIuM HOCAT

HasBaHue aertasein. Cpeau aertasen

BbIAASeTCA  OcoDasi KaTeropus Tak
Ha3bIBAEMBIX CLIEILAEHHBIX C II0AOM
Aetazen. Y OKMBOTHBIX C MY>KCKOM

rereporamMimerl OT JAeTaleil TUOHeT
II0A0BMHA IIOTOMKOB MY>KCKOTO I104a, a
C >KeHCKOl — HaobopoT — rubHer
II0A0BMHA ITOTOMCTBA >KEHCKOIO II0Ja.
/leTaan, B TOM 4ucAe U ®MOpUOHaAbHbIe
CUeIIZeHHbIe € II0AOM  J€Taay,
INPUYNHAIOT CTPajaHus 4eA0Be4eCTBY U
HaHOCAT OIPOMHBINI Bpes CeAbCKOMY

XO3SIVICTBY.
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Crieriaeddple C II0AOM JAe€TaAu C
I10A0M AeTaAu y APO30(QUABI CBITPaAN
briao

OITPOMHYIO pOA4Ab B TEHETUKe.

BLBISIBA€HO nx IIpMMeHeHne, KakK

HamuOoAee  yAOOHBIX  MyTaluii, Ha
KOTOPBIX IIpOBeAEeHBl KpaliHe Ba’KHble
MHTepecHbIe 1ccAeAOBaHIs I1o
npo6ieMaM CIIOHTaHHOTO u
JICKYyCCTBEHHOTO MyTallIOHHOTO
nponecca. Briepsoie I'Meaaep [1927]
JCIIOAb30BaA pellecCUBHbBIE ClIeTl1eHHbIe
C II0A0M JeTaau B pa3pabOTKe MeTOAOB
ydeTa BOZHUKINUX MyTanuii. VIm Oblaa
IIpeJA0>KeHa OpUIMHaAbHas MeTOAMKa
CIB aas yyera MyTauuii B IOAOBON
xpomocome Aposoduanl. Ilosxe aas
aHaAM3a  YaCTOTbl ~ BO3HMKHOBEHU:I
A€TaAbHBIX MyTaluili B X-XpoMocoMe
camMIloB Oblaa paspaboTaHa gpyras
MeTtoguka — Miaaep 5 man M-5 [7].
[IpenmyIiecTBo ee 3aKAlO4aeTcs B TOM,
9TO 00e X-XpOMOCOMBI CAMKM COAepKaT
II0 ABe UHBEpPCUM, He CBsA3aHHLIE C
AetaapHBIM JeiictBueM. Kpowme Toro,
o0e XpOMOCOMBI CaMKM MapKMpPOBaHBI
Tpemsa reHamm: Sc®, B, W¢. CaMmubl B B

DTOM AUMHUUM TaKXKe >XIM3HECIIOCOOHBI.

Meroauka CIB u M-5 mupoko
VICIIOAB3YyeTCs B Pa3ANYHbBIX
11CCA@AOBAHISIX reHeTUYeCKOIo,
LMTOTeHeTNIeCKOTO, OMOXMMMYEeCKOTO
HaITpaBAE€HUIL.

Yro KacaeTcs TYTOBOTO
IIeAKOIIPsIAa, TO, XOTs DTOT
VICKAIOYUTEABHO I10A€3HBII
CEeAbCKOXO3VICTBeHHDIA OOBeKT
3aHMMAaeT 10 reHeTYeCKOM
M3Y4eHHOCTM BTOpPOE€ MeCTO II0cae

AabopaTopHOro OOBeKTa Aposoduia

0AHaKO paoor, CBSI3aHHBIX C
IIOAy4eHNeM U U3y4eHUeM JAeTaAbHBIX
MyTalluii B AUTepaType OCBelleHO
HeA0CTaTOYHO. DMOpUOHaAbHbIE AeTaAl
I-mse (segment monster) u [-mse (second
segment monster) pe3ko HapyIIalT
[22, 23]. Ase

9M6pI/IOHaAbHI)Ie JAeTaabHble MYTallIU

pasBuTHe 9SMOpMOHa

oTMeueHbl B pabOortax T.XupoOe: [-sp-
lethal

BepeTreHOBUAHasA) [15] u [-n

spindle egg (aeTaapHas
(Non
coloured egg lethal) — Heoxpamennas
AeTaabHas rpeHa [14].

lO.Tanakoit onmcana aeraan al

(Albino) -

HEeIIMIMEHTNPOBaHHaAsI

aABOVMHOCHAS UAU
KO>KUIIa
rycenunsr [21].

Kearasa aeraap — [-y (yllow lethal)

nau I-lem' (lemlethal) 6p1.1a 0OHapy>KeHa

B OAHOM U3 AUHUM B SIIOHCKOM
Koasekuun. B mepsom  BO3pacte
I'yCeHMIIBI DTOM AVHUN BCe

HOpMaabHble, HO B HEKOTOPBIX CEMDbIIX

HEeCKOABKO ocodDenn CTaHOBATCS

OTYETAMBO >KeATBIMM Cpa3dy Iocae
IIepBOIl AMHBKI ¥ IIOTMOAIOT B TedeHle
HEeCKOABKIX AHeN n3-3a ux
HeCIIocCOOHOCTM ecTh. DTa uepra IIO
K.Suzuki [20] agoakHa HacAeA0BaThCS
KakK IIpOCToI1 perteccus (lim).

Bompocsr MHAYLVPOBaHU S
CIIeII1eHHBIX C II0AOM JeTaleil y
TYTOBOTIO IIIeAKOIIpsiAa BIlepBble Hayaa
nsydathb b./1.Acraypos [1, 2, 3] ¢ neario
9KCIIEPUMEHTAaAbHOTO MCCAeAOBAHVS

MYTaIJMIOHHOIO IIpollecca Yy  9TOrO

oobekta. K MomeHTy Hawasa ero
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pabotel HuU y Bombyx mori L. u HUM y
Kakomn-Amdo mHOV ©Oabouku elre He
O6plA0 OMINMCAHO HM OAHOIO CAydYas

IOAy4eHNs1 CLelIAeHHON C  I10AO0M
Aetaan. VI pacuer Ha BO3MOKHOCTb
BO3HIKHOBEHIsI peIleCCUBHBIX AeTaleil B
Z-XxpoMocoMme, KOTOpble yOuBaau OBl
WZ vy

IeAKOIIps1Aa, OBLA OCHOBaH AUIIb Ha

CaMOK CTPYKTYpBI TYTOBOTO
BeCbMa BepOSITHOM ITPeAII0A0KeHN! 10
aHazorumn ¢ gposzoduaoi. ITpumennuts
JKe CII0cOD CTOAb COBEpIIeHHBIN, KakK
Metog, CIB 2451 gpo3odunasl, Ha TyTOBBII
I1eAKOIIPs14 ObLA0 HEBO3MOIKHO, TaK Kak
B OTedyeCcTBEeHHOI reHeTM4ecKom

KOAAeKIIMM He Obla0 HM  OAHOM

BUAVIMOVI ~ MyTaluy, CLEIAeHHON C

IIOAOM. ITosTOMy b./.Acraypos
BBIAEANA TOABKO AMIIL  HECKOAbKO
ceMell, B KOTOPBIX IIpeAIi04araloch

cogepkanue Z-aetaaeyt. OgHako U3-3a
HEBO3MO>KHOCTU paHHero
pacrno3HaBaHNsA 104a (Ha CTaAuM siilia)
XapakTep  SKOOBI  MHAYIIMPOBaHHBIX
MyTalNii OCTaACs He U3BeCTHBIM.

I'pynmon yuensix [12] n3 menrpa

TeHeTUKN ¥  TEeHOMUKM  TYTOBOTO
meakonpsaza (Vmamsa, Xaitgapabag)
oApOOHO U3Y4eHO coJep KaHue

pasanunbix reHoB B W 11 Z xpomocomax
y TYTOBOTO IIEAKOIpsiga ¥ HNPUIILAM K
BBIBOAY O TOM, 4YTO Z XpOMOCOMa
COAEeP>KUT 3HAYUTEeABbHO 0O0Abllle TeHOB
II0  CPaBHEHMIO C  ayTOCOMaMBL.
MccaepoBatean mpearioaararor, 4To
CeKCyaAbHBIMI aHTOTOHM3M U OTCYTCTBUE
AO30BOM

KOMIIEHCaIIn, BO3MO>KHO,

npusean K HaKOIIA€HINIO MHOINMX

MY>KCKIX CITe[puIeckKux TIeHOB B Z
xpomocoMe. Kpome TOro, Kak OTMe4aroT
JAAHHEBIE 1CCAea0BaTeAl, HaKOIIAeHe Ha
Z, XpOMOCOMe TeHOB, BBITOAHBIX CaMIlaM

IIpomnsoiila B IIepBYIO O4Y€peab, M3-3a

TpaHCAOKaLI naAn TaHAEMHOM
AYTIAVIKALIUIA.
Ykpaunnckne y4eHble [19]

nsydaan BAVISIHUE OOIlAa3Mbl, a TaKXKe

HEKOTOPBIX ~ CTPeCcCreHHbIX (paKTOPOB
paHHero OHTOreHe3a (TeMIeparypa,
TUIIOKCMSL M ApP.) Ha  4acToTy
pekoMOMHanum U IAOAOBUTOCTD

TYyTOBOTO Ieaxkonpsaja. Ha rmubpuaax

ABYX IIOPO4, C AMHUE-aHAaAU3aTOPOM Te,

pe BIIepBbIe yCTaHOBAEH
aHTUPEeKOMOVHOTeHHBI s Pexr
BBICOKOTEMIIepaTyPHBIX IIOKOBBIX
BO3A€MCTBUI B I10A3aPOAbIIIIEBOM

repuoge TyTOoBOrO Ieakomnpsga. Co

CTOPOHBI  AAHHBIX  HcCAejoBaTeAell
Taxke OBLAM MCCAeA0BaHBI OCOOEHHOCTU
XpoMaTHHa AVanay3upyIommx
3apOAplIIIell TYTOBOTO IIIeAKOIIpsja B
HOpPMaAbHOM I IIapTeHOTeHeTUYeCKOM
pasButun.  ABTOpbl  OOHapyXKuau
IIpsIMOe COOTBETCTBME MeXAY 4YMCAOM
3epeH uHTepda3HOTO XpoMaTMHA U
41ICAOM XPOMOCOM B siApe, I10C/Ae 4ero
U3y4aau IOAUIIAOUAM3AIINIO KAETOK B
®MOpMOHe B  CTagumM  AMallay3bl.
Brniepspile Ha JaBaeHBIX IIperaparax
1 AeHTUPULVPOBaHEI IepBUYHbIE
II0A0BbIe (MAM 3apOABIIIEeBble KAETKI)
AVianay3upyIomero ®MOpuoHa,
XapaKTepu3yIOIecs MeHee

KOMIIaKTHBIM XpOMAaTIHOM, OCOOEHHO B
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3UTOTMYECKOM BapuaHTe pa3sutus [4, 5,
17].

B macroamee Bpemsa Hay4dHO-
ICCAeA0BaTE AbCKIIE pabdoTHI o

peryasinum 1M MapKMPOBKM II04a Y

TyTOBOTIO InieAKoIIpsAaa IMoAYy4INAN
VMIHTE€HCIBHOEe passutne Ha
MOAEKYASIPHOM n XpOMOCOMHOM

YPOBHE, K KOTOPBIM MOJKXHO OTHECTU

pe3yAbTaThl pabot JInoHcKux,

Muamicknx n Kurancknx ygensix [13].

B paGore sAmonckux ydennix [16]
Obl1 M3yuyeH KAIOUeBOV 9Tall  AAasd

onpeseAeHus moaa y TYTOBOTO
meakonpsga. Tak, Obl10 oOHapy>keHO,
YTO TI€H, OTBETCTBEHHBIN1 3a II0/0BOII
Opu3HaK, BbIpaXkaeTrcss B  TedyeHue
OrpaHNYeHHOTO IIepuoAa, T.e. BO Bpems
paHHen
YTto0nI

onpezeAeHns

®MOPIMOHAABHOI CTaauN.

N3Y9IUTD KAIO4YeBbIe DTaIlbl

1oaa y BTOTO
HaCeKOMOTO, uccaeA0BaTeAN
COCpeA0TOuYNAN BHUMAaHIE DKCIIPeccum
reHa Bmdsx (ren-nepexkaiouareanb 11oaa y
mori L) wmu BmIMP (reH
celupUUecKn SKCIPecCUpPyIOMmmicsa y

CaMIIOB, yJ9acTByeT B cIlAaiicuHre Bmdsx

Bombyx

reHa y CaMIIOB).
Kaxk M3BECTHO, B

1€ AKOBOAUEeCKOM oTpacan CcaMIIbI

UMeIoT Ooblllee IIPeBOCXOACTBO, 4YeM

CaMKI11, TeM, qTo ITIOKa3bIBaIOT
ITIOAOKNTEeAbHbIE HYKOHOMMNUYeCKIe
XapaKTepUCTNKY, HaIIpUMep, HU3IKUM

rorpe0AeHMeM U 1 00/1ee BEICOKUM
BBIXOAOM IIeJAKOBOV HUTHU. B cBoel
pabore 1o CO34aHUIO CUCTEMBI
TeHeTUYeCKOro KOHTPOAs OIIpeAeAeHIs
mosaa Ha

TPaHCTEHHOV  OCHOBE Y

TYTOBOTO 11 AKOIIPsIAa [11]

paspaboTaau KOHCTPYKLUMIO, TAe IeTAs

IIOAOXKUTEABHOM O6paTHOI7[ CBsI31

peryamupoBasa II0A - cneumc])mqecm/lﬁ
aAbTepHATUBHBIN CIIAQVICHIHIT, 4TO

npmuBoANA0O K BBICOKOMY YPOBHIO

DKCIIpeCCUM  TeTPalMKAMHOBOIO — —
perpeccupyeMoro TpaHCaKTHBaTOpa
TOABKO y  caMOK.  Tpancrennsie
HaCeKOMBbIe IIOKa3aaun JKEHCKYIO

AeTaAbHOCTb B TedeHle YMOPIOHaAbHOM

Y  paHHeN  AMYMHOYHOM  CTaAMsIX
pasBuUTIL, 4TO IPUBOAUAO K
I10AY4EeHUIO ocobert TYTOBOTO

reAKoIIps4a My>KCKOTO I104a.

V3 Bblllle M3A0KEHHOTO 0030pa

BBITEKaeT, qTO Ha
CEeALCKOXO3SIMCTBEHHBIX SKMBOTHBIX
HPSMBIX MCCAeAOBaHII,
OpUEHTUPOBAHHBIX Ha
1ieAeHallpaBAeHHOe IoAy4yeHue

AeTaAbHBIX MyTaluii, 1 TeM 0oJee, IO

X MCIIOAB30OBaHNIO B I/ICKyCCTBeHHOIZ

peryasuuyu  1oda, He Oblao. B
AUTepPaTyPHBIX MICTOYHMIKaX
BCTpeJyaloTcsd  AMIIb  CBeAeHMs O
BpeAHOM AETICTBUI AeTaAbHBIX
MyTarL . ObHapy>KeHHbIe
1ccaeAoBaTeAsIMI AeTaan

AeTepPMUHNPYIOT pa3dAN4dHbIe aHOMAaAUN
y 4eaoBeKa I >KMBOTHBIX, HeU30e>KHO
NpuUBOAsIINE K CMepTU. BulisiBaeHHBIE
AeTaabHble MyTaIlyl HOCAT B OCHOBHOM
CIIOHTaHHBINT xapakrep. Cpeau Hux
ClIellI1eHHble C 10AOM AeTaAll He CTOAb
JacToe sIBAeHIe.

TyToBbl1 1mIeakonpss Oaarogaps
MpOBeAeHHBIM 1ccAeA0BaHUSIM

OKa3aAcsl IIepBBIM OOBEKTOM cpeau
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CeAbCKOXO3SIVICTBeHHBIX >KMBOTHBIX, Ha IITPOKIIX IIPOM3BOACTBEHHBIX
KOTOPOM peleHs Hay4JHbIe u Maciiradax.

MeTOAMYECKVEe BOIIPOCH IIOAYYEHUs U
cOasaHCUpOBaHNs SMOPUOHAABHBIX Z-
AeTaaen C I10CAEeAYIOLIIM ux

JCIIO/AB30BaHIEM B peryAdlny IioAa B
Martepuaabl 1 MeTOABI

WccaeaoBanmst IIPOBOAMAU B
Y30ekckoM Hay4yHO-1CCAeA0BaTeAbCKOM
VMHCTUTYTe IIeAKOBOACTBa I Ha Kadeape
T'enetnku HarmonaasHoro
YHusepcurera Y30exucraHa. B
DKCIIepUMeHTaX ObIAM JCIIOAb30BaHBI
AVIHUU

IIOpPOAbI u TYyTOBOTO

IIeAKONPsIAa Bombyx mori L,
BeiBegeHHbIe B Y3HII ITleakoBoacTBa.
B  ompitax nmo  noaydeHmio
®MOPIMOHAABHBIX CILIeIIA€HHBIX C I10A0M
AeTajen UCII0Ab30BaAU OTAUYAIOIIECS
1o HEKOTOPBIM OmoA0TNYEeCKUM
cporicteaM 1opoant C-5 m C-12 [24, 25].
BriOop Takmx mopog onpeaeasacs TeM,
YTO OHM I'eHeTUYeCK! MapKUPOBaHBI 1O
rnoay Ha cragum smna. Kaxaasa kaaaxa
DTUX IIOPOJ PacIIelasaAcsl IO OKpacke
SIMII Ha ABa IIB€Ta — TEMHBIN U CBETABIN B
cootHomennu 1:1. VI3 rpensl TeMHOro
TeMHOT/a3ble

oBeTa BBIAYIIASIIOTCS

Ty CeHMIIbI SKEHCKOTO 11044, n3
HENUTMEHTUPOBAHHBIX (CBETABIX) NI —
Oeaoraasble I'yCeHUIIBI MY>KCKOTIO I104a.

Yxe Ha Tpertum JAeHb IIOCAe
OTKAaAKU SINII, KOrda MUTMEeHTUPYeTCs
cepo3Hasl 000404YKa, MOXKHO CBOOOAHO

OIIpeaeANnTb I104. CBerpaHHH}I

L[e/lI)IO nccaead0BaHms  ABASACTCA

noay4deHue 0O0ABIIIOrO Koamnm4decCTBa

9M6pI/IOHaAbeIX peLeCcCUBHBIX Z-
JeTalerl.
AMarHOCTUKa

I104a 3HAYNMTEAbHO

yIIpoIIiaeT OoOHapy>KeHI:I

®MOpPMOHAABHBIX AeTalell, CleIl1eHHBIX

MEeTOAMKY

¢ nmoaoM. Otmagaer HeOOXOAMMOCTD B
IIPOBeACHIUM TPOMO3AKNUX TPYAOEMKUX
BBIKOPMOK Fb. IlocraHoBka OIIBITOB Ha
MapKMPOBaHHBIX MO MOAYy IIOpoJax Ha
cragum  sguia

AaeT BO3MO>KHOCTb

IIpoaHaAM3NPOBaTh 3Ha4lNTeAbHOe

koandectso  Fo  (T.e.  Z-xpomocom,

I10ABePraBIIXCsT BO3A€EVICTBUIO
00Ay4eHm) u IIOAYYUTD
rapaHTIPOBaHHO ®MOpIMOHAABHEIE

CLIeIL/IeHHbIe C II010M JAeTaAell.
CrernaeHunie C I10/10M

pelieccuBHbBIE AeTaan 110Ay4aan
paauanioHHBIM MeTOAOM. B kauectse
JICTOYHMKA M3AydeHns 0pia n3dpan Co.
BosaeiictBue MmpomsBoAMAOCh raMma
AydaMM C MOIIHOCTBIO B 24 P/cex Ha
raMMa-yctaHoske lIHcTuTyTa s4epHOI
dusukn AH Pecniybamkm Y3OekmucraH.
BosaelicTBue BeA0OCh HENOCpPeACTBEHHO
Ha 3peable CIIEpMHUM U He IIpoIlleAlle
PEAYKLIMOHHBIX ~ A€A€HUI  sAiIa (Ha
KyKOAOYHOM CTaAuIN).

IToayyenne aetaseil BHIIIOAHSAAOCDH

110 caeayiomien cxeme (puc. 1).
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Puc. 1. Cxema 11oay4yeHusI CIIeII1€HHBIX C II0A0M AeTaAell y TYTOBOTO IIeAKOIpsa

Obay4yaan Oeaoraasplx caMmlOB Ha
KyKOAO4HOM cTagumu go3amm 5-10 xP.
Brimeammmx 13  KOKOHOB  Oabouek-
CaMIIOB CKpeIMBaAN ¢ He0OAy4eHHBIMI
caMKaMM. B My>KckoM mOTOMCTBe OT
HUX B OJHOM M3  Z-XpOMOCOM
COXpaHseTCsl MHAyLMpOBaHHas JAeTab,
II05TOMY TIpeHy IIepBOTO ITOKOJAEHM:
(F1) aeaman mo moay (1o oxpacke SIITL)
"

BbIKapMABaAVL TOABKO

BBIAYIUBIIMXCA M3  CBETABIX  SIAI]
ryceHMI] My>Kckoro moaa. IToaydyeHHbix
Dabouek-caMIIOB CKpelllyBaAll BHOBb C
HeOOAy4JeHHBIMM CaMKaMI Me4YeHHBIX
110 oAy mnopod. Kaxayio rnoaydennyio
KAaAKy AeAuAN IIO I1IBeTy Ha CaMOK U
camiioB. /lBa IlepraMeHTHBIX MeIllodYKa
OAHOI KAaJKM C I'PEHOM Pa3HBLIX I10AO0B
CKpenasiau M VHKyOMpoBaAu B MecTe,
T.e. B OAMHAKOBBIX Yycaosusx. Ilocae
OKOHYAHMS BBIAYIIAEHUs TIyCeHHUI] W3
Aul, o0e MOAYKAaAKM CpaBHMBAAU IIO

IIPOLEHTY OXMBIIMX  NMII. Ecan

Pe3yabTaTshl

OKMBAEHME TEeMHOJ TPeHbl COCTaBUT
npumMepHO 50% OT OKUBAEHUsI CBETAOIA,
npusaAToi 3a 100%, To B AaHHOI KAajKe
MO>KHO 110403peBaTh HaAn4dye
®MOPIOHAABHOI, CIIeII1eHHO C 0AOM
pelecCuBHON  A€TaAu,

IIOTOMYy, 4TO

IIOAOBMHA CaMOK  BEpPOSITHO  BCETrO
IIOTMOHeT 3a cYyeT IepejaHHOI el OT
OoTILla JAeTaAll, AOKaAM3OBaHHOM Ha Z-
XpoMoOcoMme.

Haauane crienaeHHBIX € II0JA0M

AeTaaen B IIOAO3PUTEABHBIX KAaAKaX B

AaAbHeVIIIeM IIPOBEPAN
IMOPUAOAOTNIECKIM IyTeM, T.e.
TYCeHUII-CaMIIOB (CBeTAas TpeHa) Wu3
IIOAO03PUTEAbHBIX KAaA0K
BBIKAPMAMBAAM CEeMbSIMU U 3aTeM
aHaAV3UPOBAAN 10 IIOTOMCTBY.

IToaoBuHa KAagOK, IIOAYYEHHBIX OT

caMIIOB JeTaAbHOM CeMbM, AOJAKHa
OBITL AeTaAbHOI, BTOpas IIOAOBMHA —

HOpMaAbHOM (puc. 1).
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OO0Onapy>xeHne sMOpVMOHaabHbBIX

ClIerA1eHHbBIX C ITI0A0M AeTaaeinn
YacroTa BO3HMKHOBEHMS AeTajeil
3aBMCUT OT AO3BI BO3AENICTBISI MyTareHa
U MyTaOMABHOCTM TIOJAOBBIX KAETOK.
YcnemHocTs oOHapy>KeHIs
9MOPMOHAABHBIX CIIEIIA€HHBIX C II0A0M
AeTaleli B OCHOBHOM oOIIpeJeAsieTcs

BeAVYVIHON BBIOOPKI (cembn)

BBIAYNMBINMXCA M3 ULl TyCeHMII,
KOTOpasl B CBOIO OyepeAb 3aBUCUT OT
110 A0BUTOCTU CaMKI, HpOLeHTa
oXuBaeHns suil Fo, moay4eHHOM OT
00Ay4eHHBIX poaureaen )/
OTHOCUTEABHOTO OKMBACHM: TPEHBI C
MY>KCKUMM U K€HCKMMU 3apOAbIIIaMIA.
UeM BbIIIIe TPOLIEHT OKMBACHN: TPEHBI,
TeM OOAbllle MICII0Ab3yeTCs AAs aHaAU3a
BBIAYNUBIIMXCS T'yCEHUI] MY>KCKOTO I
>KeHCKOTO I104a IpU OAHOM UM TOM Ke

ynucae Aunil B Kaaake.

B cBoux mccaegoBaHUAX MBI
permman IIOCTeIIeHHO U3YIUTD
OTA@ABHBIX Hanboaee Ba>KHBIX
({axkTOpOB Ha YCIEMIHOCTh CIIOCODA.

IIpesxae Bcero HaMm Oblaa yCTaHOBA€Ha

IpeAeAbHO HI3Kasl BBIOOpPKa
(4MCAEHHOCTh MHAVBUAYYMOB B CeMbe),
obecriedmBarOIas TOYHOEe
pasrpaHndeHye ceMell Ha HeCyInx 1 He
HeCylIUX AJeTaAn (AeTaAbHBIX U He

A€TaAbHBIX). 3Hasl CpegHee 4uncaAo Aull B

KaaAKe YCTaHOBUB IIPOLEHT O>KVBACHII
S TIPpU pasHbIX yCAOBMIIX O6/lyquI/I}I
MO>XHO TaKVM o6pa30M YCTaHOBUTD
HeO6XO‘ZI,I/IMYIO BEANYINMHY BI)I60pKI/I, qToO
IIO3BOANT OIIpeaeANTb OIITMMaAbHbIE

ycaoBusl 0OAydeHMs1 He Iipuberas K

KpayHe C/AOXHBIM  DKCIIEpUMEHTaM,
BBIABASIOIIMM  YCAOBUA — OOAydeHMs
HEIIOCPEACTBEHHO  II0  KOAUYECTBY
IIOAYYEHHBIX A€TaAEI.

B HOpPMaAbHBIX KAaAKax
COOTHOIIIEHIE I1010B cpeaun

BBIAYIIUBIINXCS TYCEHNI] COOTBETCTBYET
B cpeaneM 50%9? : 50%d, Torza kax B
AeTaAbHBIX

KAagKaX OHO  AOAYKHO

caBuraTtbcs A0 33,3%9Q : 66,7%d. OaHako

DTO cpeaHee COOTHOIIIEeHIe I1010B
numeer CTaTn4yeCKn 3aKOHOMEpPHBbIE
OTKAOHEHI B OTA€ABbHO B3I TBIX

KAagKaX. DTU OTKAOHEHMsS 3aBUCAT OT
pasMepa BBIOOPKI: 4eM OOAbIIle YICAO
AUl B

aHaAU3UpyeMoM  oOpaslie

KAaAKlM, TeM MeHbIIe OTKAOHEHWMS OT

TeopeT4ecKn OXI14a€MOTIO
COOTHOIIIEHMSI IT010B.

B TabAuUIe 1 IpUBeAEHbI
AOITyCTUMBIe O110A10TYEeCKO
CTaTUCTUKOM  KOAeDaHMs  IIpOIieHTa

ryceHmn-caMIuoB B HOPMaAbHBIX n

AeTaAbHBbIX KAdaAdKaX npn pazHOM

pasMepe BEIOOPKI.

Taoamuria 1.

Koaebanus nporjeHTa caMI10B B KAaAKaX HOPMAaAbHBIX M AeTaAbHBIX CeMeli B
3aBMICIMOCTY OT pa3Mepa BBIOOPKU

Pasmep BrIOOpPKH, N

,Z',OHYCTI/IMI)IG KOoAeDaHIsI IIpOII€HTa CaMIIOB B KJAaJdKaX

HOPMaABHBIX ( X =50%)

AeTaAbHEIX ( X =66,7%)

50

31-69

47-85

100

37-63

54-79
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150 38,7-61,3 55,6-77,4
200 40,4-59,6 57,3-75,8
225 41,3-58,7 58,75
250 42-58 59-74
300 42,5-57,6 59,4-73,6
350 42,8-57,2 59,8-73,2
400 43,2-56,8 60,2-72,8
500 44-56 61-72

[To aanHBIM Tabaune 1 caeayer
3aKAIOYMTb, YTO HpPU aHaAu3e Ha
AeTaAbHOCTb AAs IIOAy4eHUs] TOYHBIX
pe3yAbTaTOB Hy>KHO OOpa3Iibl C YMCAOM
OXMBIIMX TyceHul He MeHee 225-300
IIT, Torda He OyJ4eT UMeTb MecCTO
3aXO>KAEHMSI MEXKAY CAMBIMMU BBICOKMMIU
IpOLIeHTaMII CaMIIOB B HOPMaAbHBIX
KJAagKaX UM caMbIMM HU3KMMU — B
AeTtaabHbIX.  OpMEHTUPYSICh  STUMU
CTaTUCTUYECKMMM ITOKa3aTeAsIMM HaMU
paccyuTaH IpeAeAbHO-HU3KNUI ITPOLIEHT
OKMBAEHUs UL, AOIYyCTUMBINA  AAS
BBISIBAEHUS A€TaA€en.

Ecan cpeanee uncao sauil B KAagke
npuaATh 3a 500, TO B AeTaAbHBIX
KAaAKaX BBLAYIIATCSL:

rpu 100% oxusaenvm 250 & + 125

? = 375 ryceHmiy;

50% Bpraymmtes 250 ryceHmi.

CoraacHo mpuBeJeHHOMY pacdeTy
AAS  AOCTOBEPHOTO  BBIAEAEHUsI He
AeTaAbHBIX KAaAOK IpeaeAbHO-HU3KUM
oXXuBAeHueM Moxker OvITh 50% B TOM
qiucae, ecaAu aHaAu3upyemas Kaajka
nMmeer He Menee 500 sauii. OaHako B
AeTaAbHBIX KAaAKaxX Bcerga O>KupBaeT Ha
25% MeHpIIe SUIl 3a C4eT rudeau
IIOAOBMHBI CaMOK U TaKUM 00Opa3om
4IICAO aHAAVM3VPYEMBbIX BBIAYIIVBIIIMXCS
TyCeHMI] npu
OAMHAKOBBIX  APYTUX

cokpamjaercs Takke Ha 25. B cBsAsm c

IIOTeHIIMaAbHO

BO3MO>KHOCTIX

9TUM TOABKO IIPV OKVMBAEHNUM BBIIIIE
60% MO>KHO CpaBHUTEALHO
Oe3ommnOOYHO OIpeseAUTb HaAudue
AeTaAu B aHaAMBUPYEMBIX CEMBbSIX.

B IMTOAYY€HHBIX HaMI I AOCTAaTOYHO

80% oskuBaenun 200 < + 100 @ = CTaOMAM3UPOBABIIIIXCS A€TAaAbHBIX
300 rycenmiy; AVIHUAX C XOPOIIUM OXVBACHUEM sINL]
60% oxuBaedun 150 g +75 @ = u HOPMaAbHOM I110A0BUTOCTBIO
225 rycenmry; pasjeaeHue ceMmen Ha AeTaAbHble U He

50% oxxuBaenun 125 o +63 ?
=188 rycenmir;
TOr4a Kak B HOPMa/AbHBIX KAajKax IIpU
O>KMBAEHIM, PaBHOM
100% Beraynmrcsa 500 rycenmy;
80% Bpraynurcss 400 rycenmir;
60% spraynutcst 300 ryceHmis;

A€TaAbHble IPOM3BOAUTCSA  AOBOABHO
A€TKO ¥ TOYHO.

Ha pucynok 2 mpeacrasaenue
ceMell II0 MPOLEHTY BbLAYIIMBIIIXCS
CaMIIOB B IIOAY4Y€HHBIX HAMM A€TaAbHbBIX
AVIHMSX, KOTOPbIE IIPOIIAM HECKOABKO

IIOKOAE€HUI Pa3sMHO>KEHILL.
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HPOHGHT BBIAYIIMBINNXCA CaMIIOB
/leTaAbHBIe KAaAKU
Puc. 2. Pactipeseaenne ceMen A€TaAbHbIX AVHIUMN 110 IIPOLIEHTY CaMIIOB IIPU
BpIOOpKe 220 BBIAYMMBIINXCS TYCEeHNLI,
IIpeacTaBaeHHble gaHHBIE OYE€Hb YETKO COOTHOIIIEHME  II0A0B Yy  KOTOPBIX

AEMOHCTPUPYIOT pas3jeaeHue ceMein Ha
ABe€ TIPYyIIbl — He AeTaAbHBIX U
AetaabHbIX. [TpakTiyecku npu BeIOOpKe
B 250 u BpIIIe AaT HET TpPaHCTPEeCCUU

MEKAY BapMallIOHHBIMU PiAAaMI DTUX

ABYX I'DYIIII.

B Ttom cay4dae, ecan JAeTadbHbIE
CeéMbM BBIABASIOTCA 3aHOBO B Fb, TO DTa
orrepanys 3Ha4UTeAbHO OCAOXKHAIOTCSI B
CBsA31M C IIOHV>KEHHBIM OJKUBAEHINEM
S B DTOM ITIOKOA€HIN, a BTO, KakK yiKe
OTM€4aa0Ch IIpuBeAeT K YMEHbIIECHNIO

BeANYINHBI BEI60pKI/I O’KMBHINX T'yCEHUT],

SBASIETCSI KpUTepyieM HaAuuus AeTaall B
ceMbe.
He 1wmckamoueHo Bamsgame  Ha

TOYHOCTDb BblAdeAeHVA AeTaAbHDBIX ceMen

n APyTuXx alIpMIOPHO He
IpeagycMaTpmuBaeMbIX Cl)aKTOpOB. B
CBi3U C STUM MBI peninan Ha

¢dakTIuecKoM MaTepuale IIPOBEPUTH
TOYHOCTD BBIAE/AEHUS A€TaAbHBIX CeMeIL.
C »To11 1earo 06120 B3saTO 400 Kaas0K,
I10Ay4eHHBIX B pe3yabTaTte
CKpeIlBaHMUsI HOPMAABHBIX CaMOK C

caMIlamMlyi, IIPOUCXOASAIIVIMU OT OTIIOB,
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004y4ueHHBIX 403011 5 KP 1 cKpeIrjeHHbIX
C He0O0Ay4eHHBIMU caMKaMMI.
O>xmBaeHne B 9TUX KAagKax Koae0AeTcst
ot 10% a0 100%.
IToayuennsie

KAAaAKU OBLAN

pacnpeaeaeHbl 110 IIPOLIeHTY

Ha

HaHeCeHBbI

coAepKalllMXcsi B HUX CaMIIOB.

BapUaLVIOHHBIX psaax

I'PaHUIIbI CTaTn4yeCKn AOITy CTIMBIX

KodeDaHMII IIpOIleHTa CaMIIOB Mpu

AAaHHBIX BeANYNMHaX BI)I60pOK.

250

Cogep>KaHlsl CaMIIOB B A€Ta/bHBIX 11 HE

IIpu

BbI60pK€ MeEHbIIIe ITOKa3aTeAln

AeTaAbHBIX CeMBIX Ha4YMHAIOT
TpaHcrpeccuposarb. O4eBMAHO, B 9TUX

KAaacCaX 40A>KHBI OBITH CMEIIIaHbI ceMbl,

HecyIue W HeHeCyllye JeTaAb, HO
pasdeants ux 0e3 AONOAHUTEABHOIO
reHeTUYeCKOTO aHa/Au3a He BO3MOKHO. B
TpaHCIPeCCUPYIOIIel 30He OKa3aaoch 12
cemeir  (3,0%). W3

XapakTep JAeBATU CeMell He BBbI3bIBaeT

HUX JAeTaAbHBIN

COMHEHWNII, B TO BpeMs KaK TPU CeMbl,
pacroA0XKMUBIINECs PSIAOM C IPaHULIe,
MOIYT IIpMHaAA€XaTh KaK TOU, KakK U
ApPYToyl TpyIille, HECMOTPsI Ha TO, YTO
IIPOLIEHT CaMIIOB B HIX IIO3BOASIET WMX
OPUYUCAUTE K TIPyIIe  /AeTaAbHBIX
ceMeri.

[ToapoOHasa xapaKTepuUCTHKa HTUX

12 cemeit nnpeacTaBaeHsbl B TaOAMIIe 2.

TaoGamuria 2.
XapakTepucTnka KAaA0K, IOAO03PUTEAbHBIX HA HAAVYVIE A€TaAN
Temuast rpena (?9) Cseraast rpeta (33 ~ ;,
v B = B = < =
NI S
> gl E > gl B S
; S | Be|s®| B |88 ¢ EE| EE
< i 3 = = w 3 = = E o =~ I
< o T 5| © 5 o S 5 & & =28 28
/0 =) K /m =) =
2 5 =< 58 © | 5E 5% B2 ZeE
S & s g| S5 ¢ s g SB| o 5
T = Mm@ % 2 ¥ m % = o
= S | © = S| O g o
® X S X o o%
» @) » @) =
157 106 17 16,0 135 71 52,5 88 80,6
603 117 39 33,3 125 97 77,5 136 17,3
487 125 41 32,8 138 94 68,1 135 69,6
278 157 52 33,1 150 97 64,6 149 65,1
51 123 48 39,0 121 103 85,1 151 68,2
96 142 53 37,3 134 105 78,3 158 66,4
118 96 40 41,7 110 97 88,1 137 70,7
512 158 72 45,5 156 143 91,7 215 66,5
261 98 41 41,9 109 94 86,5 135 72,7
175 111 43 38,7 121 76 62,7 119 63,8
438 226 75 33,2 210 121 57,7 196 61,7
187 135 54 40,0 163 92 56,4 146 63,0
[Tokasateaum TaOAMIBI 2  SIBHO [IEPBBIX AEBSTU ceMeil. MBI IOIBITaANCh

MOATBEPKAAIOT A€TaAbHBIV XapaKTep

Io4poOHee M3y4UTh BCe IOKa3aTeAu
32
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Tpex cemen 175, 438, 187, mmerommx

caMble HM3KME IIPOIIEHTHl  CaMIIOB
(63,8%; 61,7%; 63,0%). IIponieHT caMI110B
B HTIX CEMBSIX, XOTsI ¥ IIPUOAVDKAIOTCS K
AeTaAbHOMY, OJHAKO OH 3HauMTeAbHO
HIIKE, ceMeit.

yeM y OCTa/AbHBIX

OpuenTtupy:sico CpaBHUTEAbLHBIMU
IOKa3aTeAs MM IIPOILIeHTa OXKVBAEHU:
SIUL] B TEMHOV U CBETAOU IOAYKAaAKaXx,
caAea0BaTeAbHO OBI BCe ke ceMbl 175 u
438 oTHeCTU K IpyIIIe A€TaAbHbIX.

YTto kacaetcs cembu 187, To B Hen
HPOLIeHT

O’KIBAEHIA TeMHBIX

He3Ha4YNTeAbHO MEHbIIle O>XIBACHIIA

CBETAOM TpeHbl, OJAHAKO IlepeBeC B
KOAIYECTBE CBETABIX SIUI] CPaBHUTEABHO
C KOAMYECTBOM WMX B  TeMHOII
M0AyK/AaJKe 3Ha4UTe AbHBIIL.

Bor umenno st asa ¢axropa —
HECKOABKO Oo/blllasi BBIOOpKa sNUI] B
CBETAO0M I10AyKAaAKe, a TaK>Ke
HECKOABKO Aydlllee OXIBAEHUe UX B
CyMMe IIPUBOAAT K 3HAYUTEABHOMY

YBEANMYEHNIO ITPOLI€HTa BbIAYIIMBIIINXCSI

camnoB. Ecam >xe caeaatp 1mpocuer
IoCcAeAHEeTro IIOKa3aTeAs npu
BbIpaBHEHHOM qycae STUIT B

IM0AyK/AaJKaxX TeMHBIX U OeABIX SIUII, TO
IIPOLIEHT CaMIIOB CpeAV BBLAYIIVBIIIIXCS
ryceHM1] OyaeT NpuOAMXKaTLCS K HOpMe
(58,6%) mu Temepnr yXe 9Ty KAaAKy
MOXHO  0e30IMO0OYHO  OTHEeCTU K
TpyIile HOpMaAbHBIX.

3aKkao4YeHue

Takum oOpasomMm, TeopeTnyeckue

I10A4XO0AbI K penieHmnio 3agaumn

BBISIBAEHUSI AeTaAel U (1)aKTI/I‘IeCKI/Ie

DKCIIEPpVIMEHTaAbHbIE AaHHbIe

IIpeKpacHO COBMAaJalOT 1 0Oaarogapst
DTOMY CTaA0 BO3MOKHBIM IPeAAO0XKUTD
Doaee mpocThle IIyTU A4 pa3paOOTKM

YCAOBUI MHAYLIMPOBAHUSI A€TaAeil U UX

BBLISIBACHUSL.
s BCEero U3A0>KEHHOTO
BBIPMCOBBIBAETCA  AOBOABHO  YETKUIA

II1aH U3Yy4YeHNs ITPpUEeMAEMBIX YCAOBI/Iﬂ

o0ayuyenmsa. EcrecTtBeHHO, 4YTO ueM

Ooablire OydeT Ao3a 00AydeHUs, TeM
OoapIlle BO3HUKaeTr Z-aetasen. OaHako
OBITH

yBeanm4eHnme A03 HE  MOXKeET

HeorpaHm4yeHHBIM. IlpeaeapHass wman
ONTMMa/AbHAsl MUX BeAWYIVHA JO/AXKHa
OIIpeAeAsIThCS JKM3HECIIOCOOHOCTRIO B Fi
M OCODEHHO pellaioliee 3HadyeHUe
AOZ’KHa UTPATh KM3HECIIOCOOHOCTH SNIT
B Fb, Kkorga ompegeasieTcs IIpOLIEHT

BBIAYTIVIBINMIXCA CaMIIOB C IeAbIO

BeIsIBAeHUs JAeTaan. Kak 1okazaau

OINCAaHHbIE  BBIIIE  TEOPUTUIECKIE
pacyeTsl U HpsIMble MCCAeAOBaHNS, OHA
50% 110

HeAeTaAbHBIM KaaaKaM M He Hiyke 60%

AO0AKHA OBITH He HIDKe
II0 A€TaAbHBIM KJAajgKaM IIpU HaAUIUM
He MeHee 500 s1m11 B HIX.

B ®Tom caydae mnpaxkTmyeckmu
yAaBAMBAIOTCsA BCe BO3HUKIINE JAeTaAll.
Oguaxo n npu seioopke ot 100 a0 250
AaT ellle MOXKHO yAOBUTh 3HaUMTeAbHOE
KOAMYEeCTBO AeTaabHBIX ceMelt. Ho nipu
50 a0

Doaee

BBIOOpKEe  OT 100 ao0axHO

IIOTEePSATHCS IIOAOBMHBI  BCEX
Aetajeil, a Ipu BbeIOOpKax HIpKe 50
IIPaKTUYeCKU

BBISZIBVITH AeTalabHbIe

CeéMbl HE BO3MO>KHO.
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baarogapuocTn

Dra mccaejoBaTeabcKas paboTa
Oblaa IIpoBeJeHa Ha OCHOBE Hay4YHON
UAeN U 104 PYKOBOACTBOM ITOKOVIHOTO
AOKTOpa O11020TMYeCKIX HayK
C.C.Jexxenko. Ona Oblaa mpeJcTaBaeHa
Hay4HO OOI11eCTBeHHOCTU 13()
naunuatuse  b.Y.Hacupuaaaesa. I

rayOoko 04arozapHel Ka’KAOMYy U3 HUX.

s Ttaxke OaarogapeH IIpelaHHOI
cBoemMy  aeay  Komanae  Hayuno-
1CCAeA0BaTEeAbCKOTO MHCTUTYTa
ITITeaxoBoacTBa.
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USE OF COTTON SPECIES BASED ON THE DETERMINATION OF PHY-
LOGENETIC RELATIONSHIPS

Kh.A.Muminov

Faculty of Natural Sciences, Chirchik State Pedagogical University, Chirchik,
Uzbekistan
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Annotation. The article presents the data on the systematic position and

phylogenetic relationships and breeding capability of the wild, ruderal, tropical and
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subtropical wvarieties and forms of the diploid polymorphic species G.herbaceum L. and
G.arboreum L. of the genus Gossypium L. in practical breeding. Obtained the transgressive
intra and interspecies hybrid forms can be used in breeding as donors economically valuable
traits that will appreciably enrich the potential of the cotton genepool with a new germplasm.
Keywords: cotton, genepool, species, subspecies, varieties, forms, morphologic

and biologic traits, intra- and interspecific hybrids, phylogenetic relationships.

NCITIOAb30OBAHME BAOB XAOITYATHUKA HA OCHOBE OIIPEAEAEHUSI
®UAOTEHETUYECKMX CBSI3EN

X.A.MymnHOB

DakyabTeT eCTeCTBeHHBIX HayK, UMpPUMKCKmII ToCy AapCTBEHHBIN 1€ 4arOrm4ecKmii
yHuBepcuteT, Unpuuk, ¥Y3z0ekucran

CootsercTBytoniuii asTop email: mxa8215@mail.ru

Annomauus. B cmamve npusederivl dartbvle 0 CUCMEMANUUECKOM HOAOXKEHUU U
purozeHemuueckux —63aUMOOMHOUEHUAX, A MAKKE CeAeKUUOHHBIX —603MOXHOCHeH 6
npaKmuveckoi  cerekuyuu  OUKUX, PpYyoeparvbHoulX, MPonuvecKux U - CyOmponuuecKux
pasrosudrocmeil U Gopm OUNAOUIHBIX norumopProx 6udos G.herbaceum L. u G.arboreum L.
poda Gossypium L. Iloayuennvie 6Hympu -u Mmexeudosvle mpariczpeccustole udpudvie
PopMbL MOZYym ObIMb UCNOALI06AHD! 6 CeACKUUU 6 KaAUecnee 00HOPOS XO3AUCHEEHHO UEHHBLX
NPU3HAK0S, KOmopvie CYULeCmeeHHo HONOAHAM U  000-2amam nomeHuuar 2eHoPomoa
XAONUAMHUKA HOBOU 2ePMONAASMOU.

Karouesble ca0Ba: XAOIMYaTHMUK, TeHOPOHJ, BUABI, HOABUABI, PasHOBUAHOCTH,
¢popmer, Mopdoaornmueckue u OMOAOTMYECKMe NPU3HAKM, BHYTPU- M MeXBUAOBbIE
rnOpuApl, puAOreHeTMIeCcKe CBA3M.

Rational and purposeful use of drought, soil salinity and absolute

the unique world of the cotton gene-
pool of the genus Gossypium L. is stored
in in-situ, plays an important role to
meet the requirements of modern
agriculture, increasing the potential
stability of the cotton cultivars to abiotic
and biotic factors of the environment
and to ensure economic efficiency.
Intraspecific diversity of the

cultivated  diploid cotton species
G.herbaceum L., G.arboreum L. has the
genetic potential such as earliness, high
yield, tolerance to the pest and insects,
external

stress factors of the

environment, high temperature,

humidity. Using these properties to
create great opportunities resolve some
urgent problems [6, 10, 11, 12, 13, 14].
Despite the existence of many
taxonomic research [1-3, 7-9] valuable
information about phylogenetic rela-
tionships of the subspecies and forms to
biologic and morphologic polymor-
phism, evolutionary  development,
systematic role of the diploid cotton
species is still dubious and data about
the heredity, the generation of the
symbols is almost there. To find theo-
retical and practical solutions of cate-

gory for the diploid species to the is-
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sues listed above is the effective use of
their genetic potential prospects.

The aim of this research is to
clarify the systematic position and
phylogenetic relationships, as well as
the selection possibilities in practical
selection of wild, ruderal, tropical and
subtropical varieties and forms of pol-
ymorphic species (G.herbaceum L. and
G.arboreum L.) of the genus Gossypium L.

For the first time, as a result of
studies using complex methods, new
data on the phylogenetic relationship of
intraspecific genetic diversity of the
polymorphic species G.herbaceum L. and
G.arboreum L. were obtained, and their
systematic position was clarified. Based
on the geographical distribution of the
results of intra- and interspecific
hybridization, as well as differences in
morphobiological traits, it was pro-
posed to elevate the forms f. harga
(G.herbaceum subsp. pseudoarboreum) and
t.  sanguineum  (G.arboreum  subsp.
neglectum) to the rank of subspecies. For
the first time, the nature of inheritance,
as well as the degree of correlation
between the studied morphobiological
and economically valuable traits in
intra- and interspecific hybrids Fi1 and F:
were revealed. A  scheme  of
phylogenetic relationship of intra- and
interspecific varieties of the species
G.herbaceum L. and G.arboreum L. was
developed.

As a result of the conducted
studies using the methods of compara-
tive morphology, as well as intra- and

interspecific hybridization, morphobi-

ological features and economically
valuable traits of wild, ruderal and
cultural-tropical forms of the species
G.herbaceum L. and G.arboreum L. and
their varieties, as well as new intra- and
interspecific hybrids were revealed. The
degree of compatibility of various forms
of the

G.arboreum L., their specific features in

species G.herbaceum L. and

intra- and interspecific hybridization
established. The

inheritance of some morphological and

were features of

economically  valuable  traits in
intraspecific hybrids Fi and F. were
revealed.

As a result of intraspecific hy-
bridization, it was established that the
studied wild, ruderal, cultural-tropical
and subtropical varieties of the species
G.herbaceum L. and G.arboreum L. also
cross well with each other and produce
fertile offspring. As a result of crossing,
it was possible to obtain a number of
intraspecific hybrids Fo with different
degrees of fertility.

The following features were re-
vealed during intraspecific hybridiza-
tion of varieties and forms of the spe-
cies G.herbaceum L.:

* basically all the studied intra-
specific varieties and forms are crossed,
the setting of hybrid capsules and the
setting of full-fledged seeds in them is
4.7-53.3%, 55.0-92.1%;

e in hybrid combinations in
which subsp. pseudoarboreum f. harga is
used as the maternal form, low setting
of hybrid capsules was revealed (4.7-

5.5%), which may be due to the features
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of the morphological structure of
flowers;

* when crossing ruderal forms in
the hybrid combination subsp. pseu-
doarboreum x subsp. pseudoarboreum f.
harga, hybrid capsules are formed, but
all seeds are ulichny.

During intraspecific hybridiza-
tion of varieties and forms of the spe-
cies G.arboreum L., various results were
obtained, the following features were
revealed:

¢ the indicators of setting of hy-
brid capsules are mainly average (22.2-
50.0%) or below average (1.4-10.0%),
and the setting of seeds in hybrid cap-
sules is high (72.0-96.9%);

* it was not possible to obtain
full-fledged hybrid

crossing wild-growing subsp. obtusifo-

capsules when
lium with the ruderal form subsp.
perenne, which indicates their isolation.

As a result of hybridization, va-
rieties and forms of Indo-Chinese
Afro-Asian

(G.herbaceum L.) species, low seed set

(G.arboreum  L.) and

rate of hybrid capsules was mainly re-
vealed, with the exception of some
combinations, which is possibly due to
the flowering characteristics and pollen
maturation at different times. Seed set
rate of hybrid capsules is generally high,
indicating their close phylogenetic
relationship and genetic compatibility.

It has been established that the
closest in phylogenetic terms among the
wild and ruderal varieties of the species
G.herbaceum L. and G.arboreum L. are

subsp. africanum and subsp. perenne,

and among the ruderal and cultivated-
tropical forms subsp. pseudoarboreum f.
harga and subsp. neglectum.

The morphobiological descrip-
tion of interspecific hybrids obtained by
crossing intraspecific varieties of the
species G.herbaceum L. and G.arboreum L.
showed that, in general, the
morphobiological  characteristics  of
intra- and interspecific hybrids are in-
herited intermediately, or with a bias
towards one of the parents.

When studying the inheritance
characteristics of the length of the veg-
etation period in intraspecific hybrids F:
(G.arboreum L.), dominant, super-
dominant and intermediate inheritance
of the studied trait is observed. The
length of the vegetation period for them
is 102-125 days. The earliest hybrid
forms were obtained by crossing ruderal
forms with tropical ones and cultural
forms with each other. Super-
dominance of early maturity is ob-
served, the dominance coefficient of the
variety is hp =9.2; 16.0.

In interspecific Fi1 hybrids ob-
tained by crossing intraspecific varie-
ties of the species G.herbaceum L. and
G.arboreum L., dominant, superdomi-
nant or intermediate inheritance of the
studied trait is also observed.

High rates of early maturity were
obtained by crossing ruderal and
tropical forms. The earliest hybrid forms
of this group have a vegetation period
of 105-111 days, the

coefficient hp =10.2; 1.57.

dominance
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In the second generation, intra-
and interspecific hybrids show a clear
decline in early maturity indicators. The
average value of indicators was 127-153
days. The heritability coefficient is high,
equal to 0.95 and 0.98, respectively.

It should be noted that among the
hybrid combinations F. subsp. eu-
herbaceum “variety 3777 x subsp. pseu-
doarboreum, introgressive forms with
high rates of early maturity (109 days)
were identified, compared with the
original and hybrid forms Fi. Some
pattern of inheritance of the length of
the vegetation period is observed, and
in the Fi and F. generations, the indica-
tors of the maternal forms dominate,
with the exception of some cases.

We have studied the features of
inheritance of the length and yield of
fiber in intraspecific varieties of the
species G.herbaceum L. and G.arboreum L.
The original parental forms of these
species are characterized by short fiber:
in wild, ruderal tropical and cultivated
forms of the species G.herbaceum L.
(19.6-25.0 mm), in representatives of
G.arboreum L. (21.3-25.0 mm).

In intra- and interspecific hy-
brids obtained by crossing intraspecific
varieties of the species G.herbaceum L.
and G.arboreum L., fiber length is inher-
ited dominantly and super dominantly;
in all hybrid combinations, the effect of
heterosis is observed.

In the second generation, a de-
crease in the indicators for the studied
trait is observed, but in the hybrid

combinations F: (subsp. neglectum f.

sanguineum X subsp. obtusifolium var.
indicum) and Fz (subsp. obtusifolium var.
indicum x subsp. pseudoarboreum) the
average value of the fiber length indi-
cators of the F1 hybrids and the original
forms is preserved. The heritability
coefficient in intra- and interspecific F:
hybrids is high, within 0.64-0.87. Rela-
tively high heritability indicators indi-
cate a significant influence of the hy-
brid genotype on the inheritance of the
trait.

The fiber yield indices of the
original forms and intra- and interspe-
cific F1 hybrids are different. The trait is
inherited intermediately, dominantly
and super dominantly with the effect of
positive or negative heterosis.

In the second generation, intra-
and interspecific hybrids show high
variability of fiber yield indices, with the
exception of the combination subsp.
euherbaceum (variety 377) x subsp.
pseudoarboreum. In other cases, a high
average value of the index (32.6-33.8%)
and a very high heritability coefficient of
0.99 are observed. High heritability
indices indicate a significant influence of
the hybrid genotype on the inheritance
of the studied trait. Thus, in the second
generation, ultra-high yield,
transgressive forms were isolated from
the studied hybrids, the indices of
which are significantly higher than
those of the original forms and F: hy-
brids, the fiber yield was 38.0-40.0%. As
a result of studying the characteristics of
inheritance in intra- and interspecific

hybrids Fi and F:, obtained by crossing
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intraspecific varieties of G.herbaceum L.
and G.arboreum L., a number of
transgressive forms with high fiber
length and yield were obtained, which
will undoubtedly serve as donors in the
creation of long fiber and high yield
varieties of cotton.

Intraspecific varieties of the
species G.herbaceum L. and G.arboreum L.
are characterized by low weight of raw
cotton of one boll and weight of 1000
seeds. Weight of raw cotton of one boll
in varieties of the species G.herbaceum L.
is 0.9-1.7 g and weight of 1000 seeds is
42.0-61.0 g, and in varieties of the
species G.arboreum L. - 1.0-2.1 g, weight
of 1000 seeds is 55.0-83.0 g, respective-
ly. In intraspecific hybrids obtained by
crossing varieties of the species
G.herbaceum L. weight of raw cotton is
inherited semi-dominantly or domi-
nantly, and weight of 1000 seeds is su-
perdominant. When inheriting these
traits in intraspecific hybrids of the
species G.arboreum L. the effect of nega-
tive heterosis is also noted. In inter-
specific hybrids, dominant, superdom-
inant, and in rare cases semidominant
inheritance is observed for the studied
traits. It was revealed that strong het-
erosis is observed in the mass of 1000
seeds in interspecific F1 hybrids.

In the second generation, the
intraspecific hybrids show a slight
variability and a decrease in the average
indicator of the trait in terms of the
weight of raw cotton per boll. Trans-
gressive forms with high indicators of

raw cotton weight (2.3-2.5 g) were iso-

lated from this hybrid population. The
intra- and interspecific hybrids showed
average, low and relatively high levels
of heritability of this trait (0.37-0.75).
This indicates a different influence of
the hybrid genotype and the external
environment on this trait. In terms of the
weight of 1000 seeds, the intra- and
interspecific F2 hybrids show high var-
iability and preservation of heterosis, a
very high level of heritability coefficient
is observed, 0.97-0.99. Accordingly, this
indicates a significant influence of the
hybrid genotype on the inheritance of
the trait. Transgressive forms with high
raw cotton weight and 1000 seeds
isolated from the population of F:
hybrids are donors of yield and will be
used in genetic selection processes to
increase cotton productivity.

The conducted morphological
and anatomical studies have shown that
the plan of the structure of the ovule
integuments and the coat of mature
seeds in the studied representatives and
the patterns of growth and devel-
opment of the integuments are com-
mon. The nature of agerelated changes
occurring in the structure during the
transformation of the ovule integu-
ments into the coat of mature seeds in
the studied varieties and samples of the
species G.herbaceum L. and G.arboreum L.
is somewhat different. The differences
are manifested in the rates and duration
of growth and development of cells and
tissues, as well as biometric indicators of
structural features: the thickness of the

integuments and the layers that
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compose them, the number of rows of
parenchymatous cells, the percentage of
tis-sues at all stages of development, the
intensity of the process of destruction of
parenchymatous cells. The growth of
cells of individual integumental layers
and the rate of their development are
characteristic of representatives of one
or a group of species. The early ripening
sample of the species G.arboreum L. (A-
352) differs from the late ripening ones
(A-2802, A-2845) only by a smaller
thickness of the parenchymatous layer
of the inner integument and a greater
height of the cells of the palisade layer.
The thickness of the seed coat of mature
cotton seeds is not always an indicator
of early ripening. This indicator
depends to a greater extent on the speed
and duration of growth of the cells of

the integument layers. Varieties and

accessions  of tetraploid  species
(G.hirsutum L. and G.barbadense L.) differ
from those of diploid species

(G.herbaceum L. and G.arboreum L.) by
larger sizes of ovaries, ovules and seeds,
as well as by their high growth rates.
The analysis of the results of
phenological observations showed that
the studied varieties and samples of the
cultivated species G.herbaceum L. and
G.arboreum L. differ significantly in the
timing of the onset and duration of all
development phases. The early ma-
turing  varieties of the species
G.herbaceum L. and G.arboreum L. have a
higher rate of passing through the
development phases, with the excep-

tion of the flowering phase. There are no

significant differences in the duration of
the flowering phase between the studied
early maturing representatives of the
species G.herbaceum L. and G.arboreum L.

The obtained hybrids are of
practical interest, as already mentioned,
for selection, since the hybrid offspring
are given traits that are ab-sent in the
hybridization partner, and this expands
the possibilities of selecting valuable
forms for selection. The results of the
research may also be of interest for
further discussion of issues related to
the taxonomy and evolution of the
genus Gossypium L.

The  conducted

analysis of the first generation hybrids

cytogenetic

from intra- and interspecific crossings of
two species of the A-genome group,
G.herbaceum L. and G.arboreum L., re-
vealed the presence of interchromo-
somal exchanges in some of them,
which indicated the structural hetero-
zygosity of the original forms, as well as
the existence of differences in the
chromosome structure between the two
A-genome species. The low frequency of
quadrivalent associations indicated a
small value of translocated segments.
The decrease in pollen fertility in forms
with reconstructed karyotypes indicated
the influence of the identified exchange
chromosome rearrangements on the
process of formation of fertile male
gametes.

Thus, as a result of complex
studies, new data were obtained on the
phylogeny, morphology, anatomy, as

well as the nature of inheritance of some
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morphological and economically
valuable traits in intra- and interspecific
hybridization of wild, ruderal and
cultural-tropical forms of the species
G.herbaceum L. and G.arboreum L. The
family relationships between the stud-
ied species and their varieties were
clarified, new schemes of phylogenetic
relationship of intra- and interspecific
varieties of the species G.herbaceum L.
and G.arboreum L. were proposed.

It should be noted that intra- and
interspecific transgressive hybrid forms
can be used in selection as do-nors of
traits; the

significantly

economically  valuable

obtained forms will
replenish and enrich the potential of the
cotton gene pool with new germplasm.
Consequently, the new scheme of
phylogenetic relationship of intra- and
interspecific varieties of the species
G.herbaceum L. and G.arboreum L. will
facilitate the selection of source material
and increase the efficiency of obtaining
new hybrid forms for genetic and
selection research, which will allow
creating competitive cotton varieties on

the world market.
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OIIEHKA 3ACYXOYCTOMUMBOCTHU I1O ITIOKA3ATEAEN
BETETALIMOHHOT O ITEPMOAA PV ITOITY ASILINU XAOITYATHIKA

A.A.Asumos, M.M.Xoamypagosa, A.Makamos, /4.9.Ycmanos, III.C.AGaykapumos
b.M.Co0upos, 3.T.bypues

AH PYs Llenmp zenomuxu u Ouounpopmamuxu

e-mail: googlazimov@gmail.com

Annomanus. B amoii cmamve npedcmasaervt pesyrvmamol UccAe)06AHUL 10 AHAAUSY
Ycmouusocmu. MopPo-0uorozuveckux u PHusnoA0ZULecKUX noxasamereti PeHomunos npu
600HOM cmpecce 6 nepuode 6eemayuli NONYAAUUU PeKOMOUHAHMHBILIX UHOPEOHBIX AUHUTE
(PU/1), noAyuentoii 6 pesyromame ckpeujusarus zudpudos copmos xronuamuuxa Hamarean-
77, Kxomopotil omHocumcs K cpedre orokHucmam munam xaonxa (Gossypium hirsutum L.) u
3aneu-Oma, wxomopwii moxe omuocumcs « muny G.hirsutum L. no ycmouuueviii 6
docmamouHou cmeneny K 600HOMY depuuumy no cpasvenuto ¢ copmom Hamanean-77. Aas
onpedereHUs YCMOUUUEOCHU CO30AHbl UCKYCCHIBEHHDbIe PeXUMbl opouteHus 08yx 6udos —
YCAOBHO HA3LIGAEMDBLIL ONMUMAADHOLIL U CYXOU POH U 6 IMUX J8YX PASHOLLX POHOBLIX PeXUMAX
soipauervl xaonuamuuxu nonyasyuu PV Tloayuennvie pesyromamvt cpasHumeAbHozo
AHAAU3A NOKASAAU HA HAAUNUE CIAMUCUYeCKU 00CHO6epH020 PASAUMUSL MeXDY OCHOGHLIMU
NoKA3AMEAIMU  PeHOMUNOE UCCACOO6AHHDLX 2PYNN, NPUHAOAEKAUUX PASHOIM  POHOEHIM
PeXUMAM OpOULeHUS.

KaioueBble caAOBa: BOAHBIN CTpecc, XAOIMYATHUK, BereTallMOHHBIN IIepuod,

nonyasauusa PVIA, kpurepuit ManHa-YutHn.

EVALUATION OF DROUGHT RESISTANCE OF INDICATORS OF THE
VEGETATION PERIOD OF RIL COTTON POPULATION

A.A.Azimov, M.M.Kholmuradova, A.Makamov, D.E.Usmanov,
Sh.S.Abdukarimov, B.M.Sabirov, Z.T.Buriev

AS RUzCenter for Genomics and Bioinformatics

e-mail: googlazimov@gmail.com

Abstract. This article presents the results of studies on the analysis of the stability of
morpho-biological and physiological indicators of phenotypes under water stress during the
growing season of a population of recombinant inbred lines (RIL), obtained by crossing hybrids
of cotton varieties Namangan-77, which belongs to the medium fiber types of the cotton
(Gossypium hirsutum L.) and the Zangi-Ota, which also belongs to the G.hirsutum L. type bat
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is sufficiently resistant to water deficiency compared to the Namangan-77 variety. To determine

the stability, artificial irrigation regimes of two types were created - conditionally called optimal
and dry background, and in these two different background regimes cotton plants of the RIL
population were grown. The results of the comparative analysis showed the presence of a

statistically significant difference between the main indicators of the phenotypes of the studied

groups belonging to different background irrigation regimes.

Keywords: water stress, cotton, growing season, RIL population, Mann-Whitney

test.

BBeaenue

B mocaeaHue roanl Yz3OekmcraH
CTaad OJHUM U3 AUAEPOB IIO IIOCTaBKe
XAOIIKOBOTO  BOJOKHa B  MUPOBOM
MacIaTade, HO yCTOYMBO Aep>KaTcs Ha

AOCTUTHYTBIM 3aBVICUT KpOMe IIPOYNX, B

OCHOBHOM u oT 00eCreYeHHOCTU
XAOITKOBBIX rnoaen AOCTaTOYHOM
KoAamnm4gecTBe BOJAHbBIMI pecypcamMm.

[TockoabKy AaHHas mpobOaeMa mMeeT
MecCTa U B APYTUX CTpaHaX IOCTaBIIVIKaX
0CcODEeHHO

XAOTIKa-ChIPIIa, ecan

reorpaduyaeckoe pacrnoao>kenue
KOTOPBIX B IOKHBIX UM MaAOBOAHBIX
peruoHax, T0o A4s BbIXOAA M3 CUTyal
M COXpaHeHUs HeMUHyeMOll Iubean
ypoXasl OT 3acyxu BO BCeX CTpaHax
BeAyTCA WCCAeAOBaHMA II0 CO34aHMIO

3aCYXOyCTOI7I‘II/IBI)IX AVMHN ¥ COPTOB,

OCHOBaHHBIE Ha METOABI oT
TPaAULIIOHHON CeAeKIN A0
COBPEMEHHO MO/AEKY ASIPHOM

OMOAOTUY U TeHETUKIA.

VY30ekucrtaH 3aHs4a 25-e MeCcTo U3
164 B penTuHre crpas, CTpajaioliyx OT
BOAHOTO

cTpecca, OIyOAMKOBAaHHOM

Mucturyrom Mupospix pecypcos  [1].

pecypchl

Y3bekucrana coctaBAsioT Bcero 4,92%

['maposuepreTnyeckne

BCell TeppUTOPUM CTpaHbl, OOIIUe

BOAHBIe pecypchl — 50-60 km° B roa, 13

KOTOPBIX TOABKO 12,2 kM® popMUpyIoTcst
Ha  TeppuTopumM  pecnyOAuKM,  a

OCTaAbHOV OObeM BOABI IIOCTyIIaeT
uspHe — c rop Taup-llana n Ilammpo-
AATasi, OT TalOIIUMX AJAeTOM CHEIrOB U
AeaHUKOB [2]. OcHOBHasI 4acTh BOAHBIX

pecypcoB

XAOITKOBBIX

UAET Ha OpoIlIeHne

IOAEIA. Haceaenne
pecriyoauku Kk 2030 1. 110 OpoOrHosam
Bo3pacrer o4yt 40 40 MAH. yeaOBeK,
YTO BBI3OBET COKpallleHue
pacrnoaaraeMbIX BOAHBIX PeCcypcoB Ha 7-
8 xm® B 9tmx ycaosmsax gepunur
BOAHBIX pecypcos BospacreT K 2030 1. ¢
A0 44-46%, 4tO

OoTpULaT€AbHO

geiHenHux 13-14%
MOKeT BAUSTh Ha

pasBuTHe  HE  TOABKO  CeAbCKOIO
XO3SIICTBA, HO U APYTUX OTpacaeii [3].
B cratpe [4] na npumepe Cyaana

IPpUBOAUTCS pPe3yAbTaThbl MCCAQAOBaHMIZ

OTHOCUTEABHO BOAHBIX IIpo0JeM B
CeAbCKOM  XO3SIJICTBE  C  Y4ETOM
3apyOe>KHBIX W3BICKAaHMUI B  J4aHHOM

HaITpaBA€HUN u oTMevdaeTcs qTo,
rao0aapHOE IIOTEIlAeHNE U U3MEeHeHUe
KAa1Mara

TaK>Xe CHII>KaAIOT

ypo>kaitHOCTb. OXK1AaeTcs, 4To 3acyXu
OyayT

IIpo4042°KaTb OKa3bIBaTb
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OrpOMHO€ AaBAeHue Ha OgHoI1 13 MOCAeAHUX OTKPBITUIA
IIPOAOBO/ABCTBEHHYIO 0e301acHOCTh B TeHHOI VH>KeHepUum - PHK-
XPYIIKUX »KOocHcTeMax. YTOObI nHTepdepeHIa obecrieunBasa

BbIA€pP>KaThb DTN CTPECChl, B Pa3ANMIHBIX

1cCAe0BaHMAX n3ydasaach poab
CUMOMOTUYECKMX MUKPOOPIaHU3MOB B
JeHOTUIIIIUECKOTT ajanITallUy pacTeHMI
K CTpeccaM OKpy>Karolel cpeadl [5, 6, 7,
8, 9]

rpuOKOBLIE

Ilo wmuenmio asropos [10],

DHAOPUTEL, KOTOpbIe

SIBASIIOTCSI Ba>KHOM COCTaBASIOIIeN

pacTUTeAbHOTO MMKpOOMOMa, MOTYT
UTPaTh KAIOYEBYIO pOAb B CIIOCOOHOCTU
pacTeHun aAalTNpPOBaThCS K
KAMMaTIIeCKVIM CTPeccopaM.

B paGore [11]

Jaxkrsr,

IIPUBOAUTCS
CBsI3aHHEBIE c BOAHBIMU
npodieMaMIl pacTeHMIl, Ha KOTOPBIX
OTMEYAIOTCsl, YTO y MHOIMX pPacTeHMIA
CIIOCOOHOCTb CHIKAaTh IIOTePU BOABI B

YCAOBIIX BAa>KHOCTM

Aedunura

SIBASIETCS OAHUM u3 OCHOBHBIX
KpUTepUeB 3aCyXoyCcTomumBocTu. Psa
[12, 13, 14, 15] B

nccaeA0BaHIIX K TaKUM KPUTEPUSIM

Y4E€HBIX CBOUX
OTHOCUAM U TeX IPU3HAKOB pacTeHUI],
KaKMU SBASIOTCS YBsJaHNe AVCTbEB,
CKOpPOCTb IIOTePU BOABI Cpe3aHHBIMU
AVICTBSIMU, OTHOCUTE/ABHOE COoAep KaHle
BOABI 4451 OLIEHKM 3aCyXOYCTOMYVBOCTH.
Taxoxke MOTyT OBITH MCIIOAB30BaHBI B
KauecTBe (PU3NOAOTUYECKIX KpUTeplues
oTOopa AAST OLIeHKI
3aCyXOyCTOYMBOCTb OTHOCHUTEABHOE
coJep>KaHUe BOABI B ANCTBSIX, KOTOpoOe
CBSI3aHO C YPOBHEM BOJHOIO CTaTyca
pacreHus B

KOHKPEeTHBII ~ MOMEHT

BpeMEeHI.

00AbIIIVIE BO3MOXKHOCTU A5 peryAsmnumn
MHO>KeCTBO (IDMSI/IOAOFI/ILIECKI/IX

IIPOIIeCCOB B pacTeHUsAX IIOCPeACTBOM

Tak Ha3bIBaeMble MaAble He
KOAMpYIOIIe miPHK. Crnmcok
BO3/EVICTBIIA, 3aIyCKaroIImxX

peryAsiTOpHBLII OTBET OpraHmusMa depes
miPHK, BkaiouaeT B ceDs peaknmMio Ha
IIaTOTeHbI, OCBeIlleHNe, BOAHBIN CTpecc,
MIHepaAbHOe IITaHNe, COAeBOI CTpecc,
TUIIOKCUIO, MeXaHMYeCKUIl CcTpecc u
M3MeHeHus Temrieparyps [16].

Kaxk ussectHo, mpu nHOpuAuHre ¢
KasKABIM

ITIOKOA€eHVIeM BO3pacraeT

KOAUYECTBO TOMO3UIOT C YaCTOTON
(coraacno ¢opmyanr Parnita) F = 1-
(1/2)n, tAe «n» - 4YNCAO WHOpPeAHBIX
rokoaeHmit.  Yacrora  reTepos3muror
yOBIBaeT ¢ Ka’kAbIM IIOKO/AeHMreM Ha 1/2
(1/2)n.  3a

TOMO3UTOTHOCTI I10

U  COOTBETCTBYeT cyer
BO3pacTaHMs
pereccuBHBIM

reHaM B UHOpeAHOM

IIOTOMCTBe Ha6AIO,Z|,aeTC}I CHIIDKEHIIe

JKM3HEeCIIOCOOHOCTY, IPOAYKTMBHOCTH,
T.e. Hab0AIOAaeTCsl sIBA€HUEe AeIIPecCU.
CHuoxenne IIPOAYKTUBHOCTI
Ipo4oAXaercss A0 5-8 IIOKOAEHUI B
3aBUICMMOCTHU OT BUJAa pacTeHUi, 3aTeM
MPOUCXOAUT CTabMABHOCTS [17].

Aas1 pelnenns BIIIeN3A0KeHHBIX
poO/AeM OTHOCUTEABLHO BO3AeABIBaHILS
3aCyXOyCTOMYMBBIX KYyABTYpP, B TOM
yycAe I XAOIYaTHMKA IIpU BOAHBIM
cTpecce, TpeDyeTcsl pa3pabOTKM HOBBIX
OPUIMHAABHBIX VHHOBAIIVIOHHBIX

arpoTexXHm4eCcKmx u CeAeKIIVTOHHBIX
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MEeTOAOB C IIpMMeEHEeHVEeM HOBENIIIX O0BekToM 1ICCAe AOBAHILS
AOCTVDKEHUI MO/AEKyASIPHOI 0MOoA0THI SABASAVCD copra XAOIIYaTHUKA

n TeHeTUKN! " APYyInX COBPpEeMEHHDBIX
BBICOKOTEXHOAOTUYHBIX  MHXKE€HEPHBIX
HayK, BHeApeHIe KOTOPBIX B CeAbCKOM
XO3sI/ICTBE y>K€ BO MHOTHUX C Pa3BUTON
arpoKyAbTy PO CcTpaHax
CI10COOCTBOBAAO IIOAY4EeHIIO
KO/A0CCaAbHblE DKOHOMUYECKIE BBITOABI
[18, 19].

B cBere 1pOBeAEHHOTO BbIIIE

YaCTU4YHOTIO aHaA3a HbIHEIITHETO

COCTOSIHMS TIp00AeM BOAHOTO cTpecca
HaMu OblA0

HEKOTOPBIX  paCTeHUI],

IIpeAITIPpMUHATO ITOITBITKa IIPOBECTI

PV

XA0IT9aTHMKa,

CPpaBHUTEABHBIN a”HaAu3
IIOITY ASILTUA
BO3geaaHHON B llenTpe renommke u
omonudopmaruku AH PY3 B aByx
peXumax OpOLIeHMUS: MCKYCCTBEHHO
CO3J@aHHOM BOJAHOM CTpecce U Ipu
OITUMAAbLHOM I[OAUBE AASl OLIEHKU TeX
IoKaszaTeAell (PeHOTUIIOB IIOIyASLINY,
KOTOpBl€ AOCTOBEPHO pPa3dAndalOTCs U
MOTYT IIPOSIBUTD cebs KaK
MHAMKATOPaMIU 3aCyXOYCTOMYMBOCTU B
KOANYECTBEHHOI Mepe.

Hean

CpaBHUTEABHBII

uccaea0BaHUSI

Mopdo-

Oumoaormyecknx, (PpU3NOAOTMYECKUX U

aHaAm3
arpOHOMIYECKIX IIpU3HAKOB
PEeKOMOMHAHTHBIX MHOPUAHUX AVHUI
xaonyaTtHuka (PV1/), B ontumMaaHoMm u
3aCyIIAeBBIM  peXUMaX  OPOIIeHNUs
IIOCpeACBOM KOMIIBIOTEPHBIX IPOrpaMM
CTaTUCTUYECKOTO aHaAm3a
IapaMeTpudecKuM 17
HellapaMeTpU4YecKM MeTOAaMI.

MeToauka nccaea0BaHMS

Hamanran-77, 3anru-Ota 1 1onyAsins
PEeKOMOMHAHTHBIBIX MHOPeAHBIX AMHNI
(PU1A),

CKpellMBaHUs TMOPUAOB AAHHBIX ABYX

II0Ay4YeHHas B  pesyabTaTe
coproB. Copr xaonuatHuka Hamanran-
77 OTHOCUTCs K CpeaHe BOAOKHICTaM

Ttunam xaonka (Gossypium hirsutum L.) u

MHOre ¢epMmepsl U XA0OKOPOOBI
IIpeAIIounTalOT  ®TOI0  COpTa  Kak
DAUTHBI, OTANYAIOIIErocCs

BbICOKoypO)KaIZHOCTI)IO 1 C BBICOKMM

BBIXOAOM BOJOKHa. JI mo®ToMy B
tedeHun 30 AeT BO3AeABIBAETCSA AAHHBIN
COPT XAOMYaTHMKA B OOIIVMPHBIX IOASX
MHOTITIX Jepmecknx XO3SIIICTB
Pecrty6amkm.

N3-3a OTHOCUTEABHOM

HGYCTOﬁI‘II/IBOCTI/I AaHHOTO COpTa K

BOgHOMY  AepuuuTy, OH BBHIOpaH B
KadyecTse peluIMeHTa MOpU CO3JaHNUM
nonyasauyu. Coprt 3anrn-Ota, KOTOPBIN
OoTHOCUTCA TOXe K Tty G.hirsutum L. u
Oyayun

SABAJACTCA  KakK

CpeAHeypO>KaliHBIM ~ COPTOM,
COPTOBBIM ~ OOpas3loM
repMOILAa3MBbl XAOIYaTHHUKA, B
AOCTaTOYHOM CTeIIeHM YCTOMYMBBIM K
BOAHOMY Ae(pUUNUTYy II0 CpPaBHEHMIO C
coprom Hamanran-77.

IHonyasumsa P/l co3aana mytem
CaMOOIIBLACHIS MeTOAO0M
“TipoucxoxaeHus oT odmjero Ipeaka”

(S8SD - single seed decent method) a0

nokoaeHms Fr  kaxgoro pacreHms
rMOpUAHOTO IIOKOAEHUSI Fo,
II0Ay4eHHOIO B pesyabTarte

ckpemuBanus coprtos Hamanran-77 mn

3aHrn-Ora, OTAMYAIOIINXCA Pa3ANIHOIN
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YCTOMYMBOCTBIO K BOAHOMY CTpeccy.
JaHHasg TIONyAsSIUs B YCAOBUU
BOAHOTO Jeduimra cocroutr us 97

AVIHUM, 004aaa10IX M POKUMU

reHeT4ecKUMU PpasHOOOpa3NsIMI.
Taxne nmomyasuum sABASIOTCA Ba’KHBIMU
reHeTUYeCKMM  MaTepualamMy  IIpHU
oInpejeAeHNnN A0KyCOB KOAMYECTBEHHBIX
npusHakos (QTL - quantitative traits
loci), ycTOUMBBIX K BOAHOMY CTpeccy
AV TeHeTYeCcKO! KapTUpOBaHUM.
Wccaeaobanusa mnposoauaach B
CrrermaapbHOTO

OIIBITHOM I104e

CeMeHOBOAYEeCKOTO  XO3siCTBa  IIpU
IlenTpe reHoMMKM 1 6MOMHPOPMATUKI
AH PYs B

MCKYCCTBEHHO CO34aHHOM Ma/la0BOAHOM

OIITUMAaAbLHOM u
peXXuMax OpOIIeHuM, TaK YCAOBHO
Ha3bIBa€MBbIX B “ONTMMAaAbHOM U CyXOM
¢onax”, coraacso cxemam (1 x2 x0) n (0
x 1 x 0). Bce

mnponeaypbel OTHOCUTEABHO BTUM ABYyM

arporexHm4eckune

Jonam IIPOBOAMAVICH MAEHTUYHO.

OO1ree KOAMYECTBO BOABL B AUCTaX
pacrenus onpeaeaensl o Mmeroay H. H.

Tperpaxosa [20], cBoiicTBa yAep>KaHMs

BOABI ANUCTBAMMU - TI0 Metoay M.A.
Kymmnmupenko  [21]  u  ckopocTh
TpaHCIIMpaliuu — 1O MeTody A.A.

VBanosa [22].

AAsT AOCTUKEHUST TIOCTaBAEHHON
1eAu HaMu OBIA UCITOAB30BAaH KOMIIAEKC
SPSS 21,

KOTOprIZ COCTOUT M3 IIPOTrpaMMHbBIX

IIpOrpaMMHbBIX crucremM

IporeAyp, MHOTIUIX

METOA0B

peaansyromnx
aHaAal3a AaHHBIX B

COBpeMEeHHBIX KoMmIbloTepax [23, 24, 25,
26].

Hioxe IepedriCAeHbl
1CcCcAeA0BaHHbIe IIOKa3aTeAl, 3HaueHIs
KOTOPBIX ~ M3MEpPeHbl  C  KaXXA0ro
OTAEABHOIO KycCTa XaomdatHmka PUA
IONyASILIMIA 110  ONTUMAaAbHOMY U

cyxomy (poHaM.

e  Trnspir 1h - TpaHcIMpan s
Jyepe3 OAVH 4ac

e  Trnspir 2h - TpaHcIMpan s
Jyepe3 ABa Jaca

e  Trnspir 4h - TpaHcIMpan s

gyepes yeThIpe yaca

e  Water - BOJa
yAep>KaeMOCTb AVICTHEB
o  TuwaterPlant - oO1en

IIPOLIGHT BOABI, COAep>KaIluXCs B

AMCTAxX
e BCYX2h - CBOJICTBa
yAep>KaHUs BOABI ANCTBSIMU 3a ABa
yaca
e BCYX4h - CBOJICTBa
yAep>KaHIS BOABl  AUCTBSIMU  3a
YeThIpe Jaca
e Hilorophil - coaepxaHue
xaopopuaia
J Height - BbIcOTa pacTeHus
e Jis - BBICOTBI 3aKAAAKU

[IepBOI I11040BOV BETBU
e Monop - MOHOIIOAVIAAbHBIE

BEeTBU XAOIT4YaTHIUKa

e Simp - cuMIIOgeaabHbIE
BEeTBU XAOITYaTHMKA
e TBools - obmine

KOAMYeCTBO KOpoOOoUeK

e Bools - KOANYECTBO

PaCKpbITBIX KOpO60‘I€K XA0IT9aTHMKaA.

PesyabTaThbl 1 OOCyXaeHMe
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B Tabamume 1 mnpeacraBaeHBI
CpedHue U CTaHAAPTHBIE OTKAOHEHM 110
Ka’kA0My IIOKa3aTeAl0 AVHUN COPTOB,
COOTBETCTBYIOIIUX ONTUMAaAbHOMY U
cyxoMy pexumy oporrenns. Kpome
TOTO, B KOHEYHBIX JABYX CTpOKax
TaOAMUIIBI  cogep>KaTcsi  pe3yAbTaThl
TEeCTUPOBAaHUS  MCCAAYEMBIX  ABYX
(POHOBLIX  IpyHnIl IO  t-KpUTEPUIO
CTpIOZ€HTA.

CpaBHMTeABHBII aHAAU3 CPeAHUX
IoKa3areAen dpeHoTUIIOB AVIHUI
XAOIMYaTHMKaA ONTUMAABHOIO M CYXOTO
PeXMMOB  OpOIIeHMsl IIoKas3aad, 4TO
TOABKO  HECKOABKO  OAHOVMEHHBIe
IIOKasaTeAu  3aMeTHO  OTAMYAANCh
KOAMYECTBeHHO Apyr OT Apyra, a y
MHOTIUX IIOKa3aTeAeil pasaundne
CpedHNX 3HaueHMit MexXJAy ¢oHaMu
oKazaaoch HesHaunTeabHbIM. Cpeau
CpaBHMBaeMBIX IIOKa3aTeaell  (POHOB,
1okasateab Water nmmea HamOOABIIYIO
pasHOCTL  CpeaHUX, paBHYIO 392,66.
Caeayromme 3a  Hell  IOKa3aTeaAu
TpaHCIIMpaIN gyepes JeThIPEx
Trnspirdh w AByx Trnspir2h yacos, AauHa
pacreHus Height, coep>KaHue
xaopopuaaa Hlorophil n mnoxasarteab

TpaHCIIMpaljuy 4Yepe3 OAHOTO dYaca

Trnspirlh mMMeauM pa3HOCTU CpeAHMX,
paBHBIE COOTBETCTBeHHO 92,72; 57,28;
37,34; -9,33 n -7,14, a pasHOCTU CpeAHUX

MEXXAYy OCTaAbHBIMU ITOKa3aTeAs MU

CpaBHIBaE€MBIX ¢onOB Op1AU
HeOOABIIIMIL. CrangapTHBIE
OTKAOHEHVISI BBIIIIEIIE PEUIICAEHHBIX

II0KasaTeAell II0 cCpaBHUBaeM (poHaM
pacripegeaensl IIOIIapHO Kak 223,55 n
211,77; 74,31 n 94,35; 64,74 n 82,42; 13,06
n 7,82; 3,60 n 1,98; 28,68 n 43,62.

IIpn cpaBHMTEABHOV  OIEHKe
CpeaHIX 3Ha4YeHU II0Ka3aTeaen
¢penorunos copros PV xaomuatHmka
cpeAHMe 3HayeHMs CTaHAapTU30BaHbI
II0CPeACTBOM ACACHS Ka>KA0TO
cpedHero  Ha  ero  CTaHAApPTHOIO
OTKAOHEHMN ], " TeM CaMBbIM
Ipou3BeeHa HOPMIPOBKa AAs
HarAsAHOTO  CONIOCTaBACHMS  AaHHBIX
ABYX PeX1MOB OPOIIIeHNs B
OespasmepHOll BeanunHe. PesyabraTb
BBIIIOAHEHHBIX IIpOlleAyp OTpa’keHbl Ha
CpaBHUTEABHBIX TICTOTpaMMax
HOPMIPOBaHHBIX CPeAHNX IOKa3aTeaen
(PeHOoTUIOB ONTUMAAbHOIO U CyXOIO

(OHOB 1 MOKa3aHbI Ha puUcyHKe 1.

TabOamria 1

OmmcareabHast CTATUCTUKA U CpaBHEHMeE I10 t-KpI/ITepI/IIO CpeaHIX CyXOorom

ONITMMAaAbHOTO POHa

OnrmMmaab. pon Cyxoin ¢pon
IIpusnakn t-Kpur. 3Hu.
Cpean. Cra.ot Cpean. Cta.ot
Trnspirlh 117,38 28,68 124,52 43,62 1,82 0,179
Trnspir2h 242,42 64,75 185,14 82,42 28,97 0,0001
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Trnspirdh 341,54 74,31 248,82 94,35 57,81 0,0001
Water 1215,18 223,55 822,52 211,77 157,72 0,0001
TwaterPlant 74,7 1,16 71,22 1,93 230,71 0,0001
BCYX2h 19,78 3,31 21,87 5,88 9,35 0,003
BCYX4h 28,12 3,51 29,76 6,11 53 0,022
Hlorophil 41,97 3,6 51,3 1,98 500,81 0,0001
Height 107,21 13,06 69,87 7,82 583,35 0,0001
hs 5,85 0,58 6,54 0,71 54,98 0,0001
Monop 1,33 0,61 1,32 0,62 0,01 0,907
Simp 17,39 1,72 12,74 1,41 423,2 0,0001
TBools 20,98 4,71 14,18 3,97 118,37 0,0001
Bools 7,25 4,32 7,81 3,42 1,03 0,312
AAs YCTAHOBASHMS — pasAwdis KopoOouek xaomuyatHuka TBools (t =
118,37; P < 0,0001) n mokasaTeAb BOAa
OIITMMAaABHOTO U Cyxoro oHa IO t-
KPUTEPUIO CrbioAeHTa, COrAACHO yAep>KIBaeMOCTI AMCThEB XAOIT4aTHUKA
KaTeropuy, CpaBHeHMe CpPeJAHMUX ABYX Water (t = 157,72; P < 0,0001). Cpeagu
He3aBUCUMBIX  IPYII,  pacCuMTaHbI OCTaAbHBIX, MMEBIIIMX CAMOTO HU3KOTO
IIpOTpaMMOA SPSS 3HaYeHI 3HaueHMsl CTaTUCTUKM KpUTepus U
CTaTUCTUKM M YPOBHM 3HA4YUMOCTU t- OAHOBpPEMEeHHO OKa3aBITINXCST
KpuTepus, KOTOpble PpacIlOA0XKeHbI Ha HeAO0CTOBEPHBLIMI, CUNTAAVCH
caMBIX IOCAeAHUX ABYyX CTOAOIaX roKazareau ¢penoTuIOB:

tabauel 1. CaMbIX BBICOKMX 3HAYCHUIT

CTaTUCTUKM  I-KpuTepus C  O4YEeHb
BBICOKVIMM  YPOBHSMM  3HA4MMOCTEN
nMeAn [IOKa3aTeAn Jpenorumos
BEreTaljMIOHHOTO  IIepuoJja:  BBICOTa
pacrenust Height, (t = 583,35, P < 0,0001),
CTEIIeHb  COAep>KaHMSA  XAopoduiia
Hlorophil (t = 500,81, P < 0,0001),

CMIIOAMIaAbHBIE BeTBU XAOITYaTHMKa
Simp (t = 423,20; P < 0,0001) ), obueii

IIPOLIEHT BOABI, coJep>Kaluecs: B

Auctax xaonuvatHuka TwaterPlant (t
230,71; P <0,0001), x0AM49eCTBO OOIIMX

MOHONoAnaAbHble BeTBu Monop (t = 0,01;
P <0,907), PaCKPBITBIX
KopoOouek Bools (t = 1,03; P <0,312), n

ITIO0Ka3aTeAab

KOAMYeCTBO

TpaHCIIMIpalm aepes

oagHoro yaca Trnspirlh (t = 1,82, P

<0,179). Kpome DTUX TpEx
CTaTUCTUYECKU HEe0CTOBEPHBIX
IIoKa3are.eln, BCe OoCTaAbHBIE
OAVHHAAIIATH IIoKa3aTeAu
CII0COOCTBOBAAN YCTaHOBAEHUIO

CTaTUCTYECKN AOCTOBEPHOIO pa3AMNMInsI

MEeXAY ABYMI nccaeAyeMbIMU

rpyniamy, IIPpeACTaBASIOIIMI
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OIITMMaAbHOIO WM  CyXOTIO q)OHOBOFO

pe>XnumMa OpOILIE€HNS I TEM CaMbIM I13-3a
3HAa4YNTEeAbHO

BBICOKOTO 3HaAYCHU I

YPpOBHEN  3HAYMMOCTEM Yy  MHOIUX

Iokasareaen (B AByx caydasx P < 0,022;
P < 0,003 u P < 0,0001 — B OCTaAbHBIX)

OTBepraercs HyaAepas IUIOTe3a O
paBeHCTBe CpeAHUX W IIPUHUMAaEeTCs
albTepHaTUBHas TUIIOTe3a O TOM, 4YTO
MEKAY

CpaBHMBa€MbIMI IrpymniamMmum

CymecTByeT CTaTUCTNYECKI

AOCTOBEPHOE pasan4dne.

HopmupoBanHbIe cpeiHre TTOKa3aTene (PeHOTUTIOB
OcHoBHOM
OcHOBHO
OcHoBHOM
OcHoBHO -
OcHOBHO1 _
OcHoBHOM
OCHOBHO | l [
) CE W OB o g ' II Iﬁ II"I -
OcHoBHOM
MO SRRSO AP S S S I
S &‘5& N 4"\:} ,{'\} o& o T S
K K e R Q\ &Q’ <P
&S F oY
B Hopmup. ontuMans (GoH Hopwmup. cyxoii ¢pon
1.

Puc.1. 'mcTorpaMMbl HOPMMPOBAHHBIX CpeAHMX ITIOKa3aTeAel (peHOTUIIOB
OIITYIMaAbHOTO M CyX0ro ¢pOoHOB
ITockoabky

HEKOTOpPBhBIE KOTOPBIX HE WUIPparlOoT poAaAN 3aKOHBL

niokasatean (Trnspirlh, Monop u Bools) B

pesyabpTaTe TeCTPOBaHILI HaIllmx

AAHHBIX IIOCPeACTBOM  Pa3Bej0dHOTO
anaausa 1o kpurepuio Koamoroposa-

CMI/IpHOBa, KOTOpLII71 IIpoOBEAEH C LIeAbIO

IIpoBepKe COOTBETCTBIE 3aKOHa
pacipeeAeHns IIoKasaTeae
HOpPMaAbHOMY 3aKOHY, He
COOTBETCTBOBAAU HEeOOXOAVIMBIM
yCAOBUSIM  HPUMEHEHUs!  KpUTepus
CrpiogeHTa 444  CpaBHeHUs  ABYX

HeCBSI3aHHBIX BBIOOPOK, OBIAO pelIeHO
UCIIO0AB30BaTh u METOABI

HeIlapaMeTPUYeCcKOM CTaTUCTUKU, AAs

pacrpejeseHns 3HauyeHMs ITOKasaTeaen
M UX TIIapaMeTphl, a OCYyIIeCTBAAIOT
pamXupoBaHne aOCOAIOTHBIX 3HAUYEeHMI
IIpU3HaKa, 4TO IO3BOAsET Craa’kKUBaTb

9P PeKTrI

pacrpejeaeHus.

BBIOPOCOB U acCUMMeTpUu
Cpean HellapaMeTpUJYecKIX
Kputepues Ooablile Bcero mnoaxoaut U
ManHa-YutHn

KpuUTepumn opu

HEeoOXOAMMOCTU CpaBHEHUN

ABYX
He3aBUCUMBIX TPYIII, KOrda OOBEéM I
pacripejeaeHus AAHHBIX He

COOTBETCTBYIOT Tpe6OBaHI/I}IM
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IpUMeHeH!sl IlapamMeTpuyeckoro -
KpUTepUsL.

Ha HayaabHOM ®Tare mporpaMma
U xputepuss MaHHa-YUTHM BBIAAET
BBIUJICA€HHBIE IIPOTPaMMOI CpeJHUe U
CYMMBI paHTOB 3HaYeHUI BCex
PV

HOHYA}ILU/HZ OIITMIMAaAbHOIO I CyXOro

IoKa3aTeein ¢enoTumOB

¢onOB. Aazee PacCYnUTHIBAIOTCS

3HaYeHMsSI CTaTUCTUK AAd  AAHHOIO
KpUTepusi, Ha/MeHbIlee 3HadeHue I3
00OMX paHIOBBIX CyMM Kputepus W

YMAKOKCOHAa M TeCTOBYIO BeANYNHY Z,

oIpeJeAeHHYIO 13 (0) KpUTepUIO
Koamoroposa-CMupHoBa, a  Takxke
OTHOCSIIYIOCS K HEM  BEePOSTHOCTh
OIINOKNU P, KOTOpPYIO  caegyeT
UCII0AB30BaTh npu KOAYeCcTBe
HaOamoaeHun ©Ooaee 30 aast  Bcex
nokasareaenn PV monyasnui, un

KOTOpbIe IpeAcTaBAeHbl B TabAmIIe 2.
Taxke, kxak m B cayyae
HpUMeHeH ITapaMeTp14ecKoro

MeTOAa, 34eCh TOXKe HeAO0CTOBEPHBIMU

(¢eHOTUIIOB: MOHOIIOAVAABHBIE BETBU
Monop (U = 4057,000; P <0, 928),
KOAMYECTBO  PaCKPBITBIX ~ KOPOOOYeK
Bools (U = 4057,000; P <0,097) n

IoKa3aTeAb TpaHCIMpalu 4yepe3 OAUH
qac Trnspirlh (U = 4114,000; P <0,131). A
OCTaAbHBIM

I10 BCeM ITOKa3aTeAsaM

pasandue MEXAY Irpymniamiu,
COOTBETCTBYIOIIVMU OIITMMAa/lAbHOMY U

cyxomy ¢onam, no tecry U xpurepus

Manna-YutHu I10AYy41A0Ch
CTaTUCTUYECKM  AOCTOBEPHBIM,  4TO
KOAMYECTBEeHHO IIOATBEPKAEHO
3HAYNTEABHO  BBICOKMMU  YPOBHAMM

3HaUMMOCTell IIOKa3aTeJell, paBHBIX B
AByx caydasax P <0,020; P <0,051 u P
<0,0001 — B ocraapHbIX. /1 Ha agaHHOM
o0cTosATeAbCTBE, KaK B cAy4dae t-

Kpurepui, OoTBEPraeTc:I HyAeBasl

ImMIoTe3a O paBEHCTBE CpedHNX U

IIPUMHNMAETCI albTepHaTVBHAsI
rmrIoTe3a O TOM, YTO CpaBHMBAa€MBbIE
I'pyIIIBI CYyIIECTBEHHO pa3Amnm4aroTcsa C

AOCTAaTOYHO BBLICOKOM CTATUCTUYECKON

OKa3aAlch TOABKO TpU IIOKazaTeAu AOCTOBEPHOCTBIO.
TabOamria 2
CTaTnCcTHUKI KpUTEepUs
U Manna- W
IIpusHakn Z 3HY.
Yurun Y1uaxkoxkcoHa

Trnspirlh 4114 8867 1,51 0,131
Trnspir2h 2486,5 7239,5 -5,672 0,0001
Trnspirdh 1942,5 6695,5 -7,064 0,0001
Water 1006 5759 -9,459 0,0001
TwaterPlant 419,5 5172,5 -10,959 0,0001
BCYX2h 3520,5 8273,5 -3,028 0,002
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NIpYMEHEHHbIe  IlapaMeTpudeckue U
HenapaMeTpUJYecKne MeTOAbl Ka Kbl
13(0)

OT4€AbHOCTI ImoATBEP KAaa

CTaTUCTUYECKUI AOCTOBEPHOCTI

IIOAYY€HHBIX PE3YAbTATOB.

BuiBOABI

Ha

nokasarezeint ¢genorunos PN/ copros

OCHOBe M CIIOAb30BaHHBIX
AVHUM  XAO0IMYaTHMKa W ITOAYY€HHBIX
pe3yapTaTOB paC‘IéTOB MO>KHO cJgeAaaTb

caeAyromnine 3aKA1049eHne.

1. B cpaBHuBaembIx rpyrmiax
TOABKO  HECKOABKO  OAHOMMEHHBIE
II0KasaTeAu  3aMeTHO  OTAMYaANCh
KOANYECTBEHHO APYyr OT 4pyra, a y
MHOTIUX ITIOKa3aTeAein pasaudne
CpeAHUX 3HauyeHMII MeXAy ¢poHaMU

OKa3aa0Chb He3HaUYMTeAbHBIM.

3HaUYeHMI CTaTUCTUKM {-KpUTepus C
BBICOKIMI YPOBHSIMM 3HaumMmocreir (P
<0,0001) nmean 11oka3zareAy (peHOTUIIOB
Height,
Hlorophil, Simp, TwaterPlant , TBools n
Water.

4, TTokazartean

BereTalJIOHHOIO  Ilepuoja:

¢penoTumos:
Monop, Bools, n Trnspirlh umMean camoro
HM3KOTO  3HayeHUsl CTaTUCTUKU -
KpUTepusi ¥ OAHOBPEMEHHO OKa3aAlCh
CTaTUCTUYECKM HeAOCTOBEPHBIMU W3-3a
gero OBIAO IIpeAIlpMH:ATa IOIBITKA
IIpUMeHeH!sT U HellapaMeTpUYecKOoro
MeToda cratucTukm - U Kpurepmus
Manna-YutHn.
5. ITporpamma
HellapaMeTpMJyeckoro aHaamsa 1o U

Kpurepuio MaHHa-YUTHI Jajda Takue
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BCYX4h 3940,5 8693,5 -1,954 0,051

Hlorophil 200 4953 -11,52 0,0001

Height 26 4779 -11,968 0,0001

hs 2383 7136 -6,59 0,0001

Monop 4673,5 9426,5 -0,091 0,928

Simp 215 4968 -11,553 0,0001

TBools 1238 5991 -8,881 0,0001

Bools 4057 8810 -1,662 0,097
IIpoaeaannbie Bce pacyeTsl IpU 2. Cpean CpaBHEHHBIX
aHaAamse okasareAaen PVA IIoKasaTeAaen ¢onos, BOAA
MOy ASIINIA, B COOTBETCTBYIOIINX yAep>XuBaeMocTu Auctees Water n
OITMMAAbHOM U  CyXOM  (POHOBBIX TpaHCIIMpaluy 4Yepe3 4YeThIPEX 4YacoB
pexxuMax opomeHus 1o Tectry U Trnspir4h nMeAn HanbdoAbIIINE
Kputepusi MaHHa-YUTHU Jaau Takue PasHOCTM CpeAHUX M TeM CaMBIM OHU
JKe  pesyabTaThl  KaK  t-KpuUTepui nposiBuAu  cedsl  KaK  MHAUKATOPBI

CTpIOg€HTa U DTO IIOKA3bIBaA0 TOTO, YTO 3aCyXOYCTOYMBOCTIA.

B HaIIIIX MCCAEAOBAHMIX  HaMU 3. CaMpbIx BBICOKIIX
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JKe  peayabTaThl  KaK  {-KpuTepwuit
CrplodeHTa U yKasdblBada Ha TO, 4TO
KpOMe yKa3aHHBIX B 4- IIyHKTe Tpéx
HeAOCTOBEPHBIX ITOKa3aTeaell, II0 BCeM
ApPYTUM

OIITIMaAbHBIM n

ITOKa3aTeAasM MeXXAYy

cyxuM  ¢poHaMu
MeeTCs  CyIlleCTBeHHOe J0CTOBepHOe

pasandue.
Crnmcok anreparyp

1.
https://www.gazeta.uz/ru/2019/08/08/w
ater-stress/

2.T'yces A.J0.

YHepreTu4eckre

Boauno-
IIpoOAeMBbI
IlenTpasbHoil A3uyM U BO3MOJKHBIE
IyTHn 170
MITIMO ynmsepcurera. 2013. 6(33). C.
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OILIEHKA 3ACYXOYCTOMUYMBOCTU HEKOTOPBIX POAUTEABCKIUX
I'EHOTUIIOB I'AK ITOITY ASIN N XA0OITYATHUKA

A.A.Azumos, M.M.Xoamypogosa, H.H.Xycenos, 4.9.YcmanoB,
III.C.A6ayxapmmos, 5.M.Cooupos, 3.T.bypues
AH PY3 Lenmp zeromuru u 0UOUHPOPMAMUKU

e-mail: googlazimov@gmail.com

Annomavus. B amoii cmamve usA0xKeHvl pesyrbmanuvl usyueHus ycmouuusocmu K
sacyxe pooUMeAbCKUX 2eHOMUN0S, HOAYUEHHVIX HpuU CO30AHUU NONYAAUUU XAONHATNHUKA
Memodom 2He3006020 accoyuuposarozo kapmuposarus (I'AK). Vccaedosarius aabopamopHvix
IKCNEPUMEHIMOE NPOCOOUAUCL HA HOCEEHOM MAMEPUare HeKOMOpPbLX AUHULL U  COPMIOE
podumervckux zeromunos. Ilocesrou mamepuar cocmasAsIAU cemera mpex pasHvlx AUHUL U
copmoé xAronuamuuxa: «Hamanean-77», «SAD-35-11» u «C-417», xomopuie svipauierivt 6 06yx
¢orosvix (ONMUMAALHDLL U CYXOLL) pexumax opouterus. JAs cpagHenus UccAedYemolx copmos
u onpederenus 00Aee 3ACYX0YcMOU U6020 cpedu HUX, ObIAA NpuUMeHeHa KOMNviomepHas
npozpamma OucnepcUuoHH020 AHAAU3A U3 nakema mamemamuveckou cmamucmuxu SPSS. B
pesyAvmane UccAed06AHUS 6bII6AEHO, MO CPedu COPmOos, SIPAULeHHBIX HA ONMUMAADHOM U
cyxom onax, copm Hamarzan-77 (Nam770pt u Nam77Dry, coomsemcmeentio) umea
0oAbULLE NPeUMYLLeCTéa N0 CPASHEHUTO C OPYIUMU UCCACO06AHHDIMU COPMAMU.

KaroueBble caoBa: 3acyxa, XAONMYaTHUK, OAHO(AKTOPHBIN AVCIIEPCUOHHBIN

aHaA13, MHOXKeCTBeHHOe alloCTepUOPHOe CpaBHeHNe, yPOBEeHb 3HaYMMOCTH.

ASSESSMENT OF DROUGHT RESISTANCE OF SOME PARENTAL GENOTYPES
OF THE (NAM) COTTON POPULATION

A.A.Azimov, M.M.Kholmurodova, N.N.Khusenov, D.E.Usmanov,
Sh.S.Abdukarimov, B.M.Sobirov, Z.T.Buriev
AS RUz, Center for genomics and bioinformatics

e-mail: googlazimov@gmail.com

Abstract. This article presents the results of a study of drought-resistance of parental
genotypes obtained by creating a cotton population using the cluster nesting mapping method
(NAM). Studies of laboratory experiments were carried out on seed of some lines and varieties of
parental genotypes. Seeds were seeds of three different lines and varieties of cotton: Namangan-

77, SAD-35-11, and C-417, which were grown in two background (optimal and dry) irrigation
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modes. To compare the studied varieties and determine a more drought tolerant among them, we

used a variance analysis computer program from the SPSS mathematical statistics package. The

study revealed that among the varieties grown on optimal and dry backgrounds, the Namangan-

77 variety (Nam770pt and Nam77Dry, respectively) had great advantages compared to other

studied varieties.

Keywords: drought, cotton, univariate analysis of variance, multiple a posteriori

comparison, significance level.

IlocTtanoBka mpoOaeMbl.

B MIPOBO1 XAOTIKOBOACTBE

co3JaHue AVIHUN u COpPTOB
XA0TYaTHMKA, 004ajaiOIIMX BBICOKMM
KaueCcTBOM BOJAOKHA, CKOPOCITI€AOCTHIO,
BBICOKOI YPO>KamHOCTHIO 178

YCTOIZ‘II/IBOCTBIO K OMOTU4YeCKUM u

ab1oTHYecKMM  CTpeccaM  SIBASI€TCS
r1aBHOII 3aJa4eln.
[Tousennass u  aTMocdepHas

3acyxa, BBICOKasl TeMIlepaTypa BO34yXa,

Apyrue
¢akTopbl OTpMUIIaTEABHO BANSAIOT Ha

n MHOITe HKOA0rmyeckKme

pacTeHUss  XAOIYAaTHUK. Bce 3T
IIepevlIC/eHHble CTPEeCCOBBIE  YCAOBIS
IPUXOASATCA Ha KPUTUUYECKUII IIePUOA
OTPeOHOCTM XAOMYaTHMKA B BOJAeE, a
VIMEHHO Ha IIePUO0J I1BeTEHNSL.
IToBbIlIIeHNIe YCTOMYMBOCTYI HOBBIX
COpPTOB XAOIYaTHUKA K TaK/UM
KAUMAaTUYECKM YCAOBMSIM, B KOTOPOM
PacII010>KeHbI MHOTHE XAOIIKOBBIE 10151
0CODEHHO

Pecriybauku  Y3sbekucraH,

aKkTyaAbHBI B Hacrosulee Bpems [1, 2, 3,
4].
Anaans ImocaeaHux

ccae AOBAHNN U ITy O AVIKaLwiA.

B xoae wmsydyeHms ocoOeHHOCTeN
BOAHOTO OOMeHa I COAeYCTOMYMBOCTI B
VY30ekucrana

byxapckoit  obaactu

cpeaHeBoAOKHUCTBIe copTa (Gossypiym

hirsutum L.) xaomuatHuka bByxapa-6,
C-6524

BbIsZIBA€HDBI UM3MEHEHIs MHTEHCUMBHOCTU

byxapa-102, Axaappa-6 u

UCIlapeHmns BOAbl B 3aBUCMMOCTU OT

KOHIIEHTpalluM COAell B IIOYBE U
BAQXHOCTM Yy  M3Y4EHHBIX COPTOB
XAOIMYaTHIKA. urencusHoCTh

TpaHCIIMpaUM y BCeX COPTOB, KaK B
KOHTPOABHBIX, TakK u OITBITHBIX
BapMaHTax Obl1a HU3KOV B yTpeHHUe
4yacel, AHEBHOE BpeMsI CaMOI BBICOKOU U
B BeuepHee BpeMs CyTOK CHOBA HI3KOM
[6, 7].

Caeagyer  ocobO  OTMeTUTD
pabotsl yueHplx lleHTpa reHOMUKHU 1
onounpopmatuky  AxkageMuu  Hayk
PecnnyOauku Y30ekucran B o00aactu
MOAEKYyASAPHO-TeHeTUYeCKIX MEeTOAOB, B
9aCTHOCTU C IpUMeHeHNeM TeXHOAOTUN
reH-HOKayTa MOAYyYMUAV AVHUU HOBBIX
COPTOB  X/AOMYaTHUKA «IOPAOK», Yy
KOTOPBIX BOAOKHO A/AVHHEEe MIUHUMYM
Ha 20 OpoIeHTOB, a KOpHeBas CucTemMa
pasBuTa B ABa-Tpu pasa aydure. VIx
3aCyXO- M COAeyCTOMYMBOCTL IIOMOTaloT
COXPaHUTh A0 TPEeTU IIOAMBHONM BOABL
CospeBalOT OHM Ha IIATb-A€CATb AHEN
paHbpIle U TapaHTUPYIOT  BBICOKMIA
ypoxaii. Ecan oObIruHBIE MecTHBIe copTa
AAIOT ~ BOAOKHO  YeTBEPTOIO-IISTOTO
TUIIOB, TO "TIOPAOK" - II€PBOrO-BTOPOIO,

9TO OTKpPbIBa€T HOBBIE PbIHKI cObITA.
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Taxcke oOecrieunaym OOABINNIT BBIXOA,
Macaa 1 mpora [8].

BBIAEAGHI/IE HepelmeHHbIX paHee

DopMyanpoBaHIe 11eaeli.

ITeabio AaHHO PpabOTHI ABASLACS C

y4eToM BBIIIIEeM3A0>KEHHDIX,
yacTey o01ieri Ipo0.aeMHbl. .
m p CpaBHUTEABHBINI ~aHaAM3 U  OLleHKa
Bausmmio 3acyxm Ha .
3aCyXOYCTOYMBOCTH HECKOABKIX
M3MOAOTYECKe OCOOEHHOCTH, POCT
$ + pOcT, POAUTEABCKIX TeHOTUIIOB TAK
pasBuUTHe ¥ HNPOAYKTMBHOCTL pacTeHMI
(rHe320BOTO aCCoOIMaTUBHOTO
npu Pa3AMYIHBIX [IOYBEHHO-
KapTUPOBaHIL) MONY AL NN
KAUMaTUYeCKNX YCAOBUAX ITOCBSIIIEHBI,
XJAO0IT4aTHIKA I10CpeACTBOM
MHOTOUYMCAEHHbIe MCCA€AOBAaHUS, HO .
A ¢ KOMIIBIOTePHOII IIpOTrpaMMBI
DTU paboThI BBITIOAHEHBI Ha
04HOAKTOPHOTO AVICTIEPpCUOHHOTO
oIrrpeaeAeHHbIX ITOYBEHHO-
pea a"Haansza One-Way ANOWA n3 nakera
KAVIMaTUIeCKIX YCAOBUSIX, .
IporpaMm MaTeMaTU4eCcKOon
criermdpUYHBIX  AaHHOM erViOHy U
g A y P y cratucruku SPSS [11, 12, 13, 14].
€CTeCTBeHHO HeAb3sI OXMAaTh
’ A N3a0xeHue OCHOBHOTO
aAeKBaTHOCTU Pe3VAbTaTOB DTUX padoT
A pesy p MaTepuaaa.
C pesyabTaTaMu MCCAeAOBAaHIIA,
Matepmaabl 1 METOADI.
IOAy4eHHBIMU B CUABHO
OTANMYAIOIIVIXCSI 10 IIOTrOAHO- B LlenTpe TeHOMUKI n
KAVMATUYECKUM n IIOYBEHHBIM omomudopmarukn  AxageMum  Hayk

YCAOBIISIM  PEIrMOHaXx, 0CODEHHO ecAn

pedb mAeT 00 aHaAM3e HOBBIX AMHUIL U

PeciyOamkmu Y30ekncraH Aasl pereHns

AAHHOM 3ajayy OblA IIpOBeAeH psd

coproB xaormuatHuka. Kpome Toro, Aa0OpaTOPHBIX  DKCIEPUMEHTOB  Ha
MHTEeHCUBHOE pasBuTHe BBICOKVIX IIOCEBHOM  MaTepuale  HEKOTOPBIX
TEeXHOAOTUII B COBpPeMEHHOM MUpe AVHUII M COPTOB  POAUTEAbCKIX

AVIKTYye€T WVHTEerpalny MHOIMX HayK U

TeHOTUIIOB, II0AYy4Y€HHBIX IIPU CO34aHINI

TEeXHOAOTUII TaKMUX KaK MOAeKyAsSpHas HNONIyAALIMM  XAOIYaTHMKA MeTOA0M
Omoaormsi, OMOTEXHOAOTMSI, TeHHas rHEe340BOTO acCOIMIMPOBaHHOTO
UIDKEeHepHs, MaremMaTuka U APYyTUX kaptuposanmsa T'AK [5, 9, 10].
HayK UM MX BHEAPEHMS AAs YCKOPEHMN:A ITocesHom MaTepuaAa COCTABASIAN

TEeMIIOB Pa3BUTMs Pa3ANYHBIX OTpacaen
IIPOMBIIIAE€HHOCTU u Ce/AbCKOTO
XO35IMICTBA, B TOM qucae u
X/AOITIKOBOACTBA U II0BTOMY JaAbHeNIIe
0oaee

nccaea0BaHMsI u ITIOUCK

IIpOTpeCCUBHBIX HYTeﬁ B STOM
HaIlpaBA€HUI M B HaCTOsIee BpeMsI He

IIoTepAAM CBOM 3HAaY€HI.

ceMeHa TpeX pasHbIX AMHUII U COPTOB
XAOITYaTHMKA: «Hamanran-77»
(peunnuenr), «SAD-35-11» (gonop), «C-
417» (aonop). CeMeHna Ka’kK40ro copra
BBICEBAANCh B ABYX PasHBIX peXXIMax
OpOIIIeHNS, YCAOBHO Ha3bIBa€MBIX
«OITUMAABHBIN (POH» U «CyXOil (HOH»,
COOTBETCTBEHHO, IIO0 cxeMe 1x2x1 wu

0x1x0. Aast yAo0OcTBa npu
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KOMIIBIOTEpHOII ~ 00pabOTKe  AaHHBIX,
BBIpAllleHHble COpTa XAOITYaTHUKa B

3aBUCMMOCTI OT (l)OHa 00O3HaueHbI KaK

Nam770pt, Nam77Dry, SADOpt,
SADDry un C4170pt, C417Dry.

Aas OLIEHKU CTAaTUCTUIECKU
3HAUMMBIX padAnM4IUil  POAUTEABbCKIX
TeHOTUIIOB T'AK IIOITY ASILI A
XAOITYaTHMKA METOAOM
AVICTIEpCHIOHHOTO aHaAu3a Ob12
oOpa3oBaH  KOMIIBIOTEPHBINI  (aiis,
COCTOSIIITUNI u3 KOAMYEeCTBEHHBIX
3HAYEHUI CAeAYIOIIMX IIOKasaTeaen

TeHOTUIIOB, ITOACYUTAHHBIX Ha KaXkKA0M
OTAE€ABHOM KyCTe XAOITYaTHUKA A4S
COOTBETCTBYIOIIIETO COPTa U peXXuma
hs -

I1A0AOHOCIIINIA

OPOILIEeHNS: BBICOTA  IIEPBOVI

BeTBI oT YPOBHI

3emMAan, Monop - KOAMYeCTBa

HeypO>KallHBIX (MOHOIIOAMAABHBIX) U
Simp - 1A0A0HOCHBIX (CMMITOAVIAaAbHBIX)
seTselt, Nbolls —koamdecTsa pacKpbITBIX
u Tbolls —o61111X KOpOOOUeK.

Kommprorepnas oOpaboTka
AAHHBIX IIPOBOAMAACE C
UCII0AB30BaHIEM IIpOrpaMMBI
04HO(pAKTOPHOIO AVICTIEPCIOHHOTO
anaan3a One-Way ANOWA.

ITpn

AVCIIEPpCMMOHHOM aHaAr3e

oO1as AVICTIePCUS cAyJaitHOM

BE AVYITHBI pasaaraetcs Ha
He3aBUCUMBbIe CAydaliHble cCJAaraeMble,
KaXkJ0e M3 KOTOPBIX XapaKTepusyer
BANSHIE TOTO MAM MHOIO (paKTopa UAU
X  B3aumMoJencTBus.  /aabHeniee
CpaBHeHIe DTUX AVCIEPCUI I03BOAsSET
OIIeHUTH

CyIeCTBEHHOCTD BAVISIHWAL

¢dakTopa Ha 1ccaeAyeMyIO BeANINHY

PesyabTaThbl 1 00CyXKaeHMe.

Ha nepsoM sTare paGoTEI C 11€AbIO
ompeaeAeHNs AOILy CTUMOCTI
IIpUMeHeH s 04HO(paKTOPHOTO
AVICIIEpCHMOHHOTO aHaAM3a Hamu Oblaa
IpoBeJeHa IpeABapuTeAbHas
cTaTucCTUUYecKass oOpaboTKa MCXOAHBIX
AAaHHBIX UM TIoAy4deHa  TabAmIa
OIMCaTeABHON CTAaTUCTUKU IO BCeM

BapmaHTaM pOANTEAbCKMX I€HOTUIIOB. B

DTOM TabamIe IIpeACTaBAeHbI
pe3yabTaThl pacueToB TaKUX
CTATUCTUYECKIUX XapaKTepUCTUK

II0Ka3aTeAell, KaK CpeJHee, HVDKHASA U
BepxHsA rpaHuna 95% AosepuTeabHOTO
UHTepBaJa 445 cpeaHero, 5% ycedeHHOe
cpeAHee,

MeAlVaHa, AVICTIePCHSL,

CTaHJApPTHOE OTKAOHEHNe, MUIHNMYM,
MaKCUMYyM, pa3dMax, Me>XXKBapTUAbHBIN
pasMax, acMMMeTpMs, DKCIecc U
rpapuKy CpeAHMX IO BCEM OCHOBHBIM
XO3SJICTBEHHO-IIEHHBIM ~ ITOKa3aTeAsM.
Ha »TOoM >Xe ®rame ocyllecTBaeHbl U
cAeayroliie TpU MPOBEPKM  YCAOBUI
BBIIIOAHEHNs aHaAu3a: paclpejeaeHye
AAQHHBIX ~ Ha  HOPMaAbHOCTb  IIO
xputrepusimMm Koamoroposa-CMupHoBa 1
[MManmpo-Ynakn, OAHOPOAHOCTD
Aucriepcuii - 1o recry AuBuHia  u
PaBeHCTBO CpeJHMX 110 TeCTy ¥YDa4a.
IIposeaeHHbIN

HaMU TecT

Koamoroposa-CMmupHoBa onpeaeana
cAeayiolye IIOKa3aTeAll XAOIT4aTHMKA
A5

PEXKVMIMOB

COOTBETCTBYIOIINX COpTOB u

OpOILLIeHIs], 3HaYeHI
KOTOPBIX MOAYMHSAIOTCA HOPMaAbHOMY
3aKOHy pacmpegedeHs: hs — B AuHUI

SADOpt ¢ yposHem sHaumMoctu P <
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0,198, Simp — BO Bcex copTax, ypOBHU
3HAYMMOCTHM KOTOPBIX cocTaBasan P <
0,131, P < 0,200, P < 0,165, P < 0,200,
COOTBeTCTBeHHO, Kpome Nam770pt u
C417Dry; Nbolls — B coprax Nam77Dry,
SADDry n C4170pt C
COOTBETCTBYIOIIMM YPOBHAMU
sHaunMocrent P < 0,070, P < 0,084, P <
0,200; Tbolls — B coprax Nam?77Dry,
C4170pt m C417Dry co caeayomumu
yposHaMu 3Hauumoctent: I < 0,630,
P<0,192, P <0,174.

Tect IMlanmpo-Ymaka 1noBTOp:sia
pe3yabTaThl NpeAbIAyIlero Tecra, HO C
HeKoTOpeIMM pasdanuuAmin. ITokazateanp
hs ToabKO B AOHOpHON rIpyIle II0
¢pony  C417Dry

HOpMaAbHOe paclpejeleHle C ypoBHeM

CyXoMy uMeer
sHaunMmoctt P < 0,069. Ilo nmokazartearo
Simp pesyabTaThl MAEHTUYHBI C TECTOM
Koamoroposa-CmupHoBa. 3HaveHM:
mokasareast Nbolls He 1oaYMHSIOTCS
HOpPMaAbHOMY 3aKOHy HHU Yy KaKuX
COPTOB, M HM Ha KakoM ¢one. VY
nokasareast Tbolls pesyabraTel ObLAN
aHaJAOTUYHBI IIpeAbIAyIeMy TecTy, HO
TOABKO C OJHUM OTAM4YueM. 34ech
Tbolls B

AOHOPHON TIpyIllle CO CyXuM (POHOM

3HaueHus  IIOKa3aTeasd
C417Dry pacnipeaeaeHbl He HOPMaAbHO.

IIo pobactHpiM Tectam Yoada 1
IIpOBepeHbl 3HaueHNs II0KazaTeldell Ha
PaBeHCTBO CpeJHMX M B peayAbTaTe M3
AT TIOKa3aTeAell TOABKO Tpu —Simp u
Tbolls oxazaance Doaee 40CTOBEpPHBIMU
c yposHaMu 3Hauumocrenr P <0,009, P
<0,008,
AOCTOBEpPHBIM C ypOBHeM 3Haummoctu P
<0,053.

COOTBETCTBEHHO, a hs MeHee

Tect mo mposepke 0g4HOPOAHOCTHU
AVICTIEpCUII  TIO  CTaTUCTUKe /lMBuUHSA

yKa3piBaa Ha TO, YTO AMCIIEPCUN IIO

BCeM IIOKa3aTeaAsiM OAHOPOAHBI U
AOCTOBEPHBI. DTOT daxT
MOATBePXAaeTcd € AOCTUTHYTBHIM

ypOBHEM 3HauMMOCTU (Beamunna P) mo

BCeM IIOKazaTeAsAM A4Sl KpUTepu:d
/luBUHSI, KOTOpOe cocTaBAsia Ooabiie P
> 0,05, yTO He ITO3BOASET OTBEPTHYTh
Hy/AeByI0  TUIIOTe3y O  paBeHCTBe
AVICTIEpCUI B I3y4aeMBbIX TPyIIIaXx.

B  pesyaprate = TectmpoBanHua
IIPOU3BeAeHHbIe BCe pacyeThl U TeCThl He
IIPOTUBOPEYNAN TpeOyeMbIM YCAOBMSAM
NIPUMEeHeHN s AVICTIEpCHOHHOTO
aHaAm3a.

B TabAuIle 2 IIpUBEAEHbI
pe3yabTaThl pacyeToB OAHO(PAKTOPHOIO
AVICTIEpPCMOHHOIO aHaAl3a, BO BTOPOM
cToA011e

KOTOpOu IIpeACTaBAEHbI

MEXIpynmoBasd (MeXay  copTaMu),

BHYTPUIPYIIIIOBAsI WU O6H_Ia}l cymMMa

KBaApaTOB pasHocTe 3HAYEHU

IIOKasareaen oT CpeAHmnX
(BapmabeabHOCTH) IIPU3HAKOB. B

TpeTbeM croa01ie IIpeACTaBAeHO

KOANYECTBO cTereHen CBODOABI,
KOTOpO€ MCIIOAB3YeTCsl A4Sl pacyera
MEXTIPYIIIOBOM U BHYTPUIPYIIIIOBO
AVICTIEPCUA, PacC0A0>KEeHHBIX B
4yeTBepTOM CTOADIIe. B 1srTOM 11 1IecTOM
croa0jax  IpeACTaBA€HBl  3HAYCHNS
Kputepuss Puirepa M MX 3HAYMMOCTHU
I10 BCEM [IOKa3aTeAsIM COPTOB.

ANOWA

BbIsZIBVIZa ABa IIOKa3aTeAasls — MOHOp n

IIponieaypa One-Way

Slmp I10 OTHOCUTEABHO BBICOKIIM

3HaueHMsAM  Kpurtepusa Pumepa F,
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o1peaeas1eMoro KaK
cpegHeKBadpaTIIHOE OTHOIIIEeHNe
MEJKTPYIIIIOBBIX 1 BHYTPUIPYIIIIOBBIX

Aucniepcuii, pasubpix 2,218 m 2,810 ¢

yposHaMu 3HaunmMmocren P <0,056, P
<0,019, cooTBeTcTBEHHO, M yCTaHOBMAA
HaAn4dme

CTaTUCTNYECKN 3HAYIIMbIX

pa3AnaunIn MeXAy CpeAHMMU TPYIII

Ta0amuria 2.
PesyabTaThl 04HO(pAKTOPHOIO AVICIIEPCMOHHOIO aHaamu3a
C C 7
ynma CT.CB. peatt F 3HU.
KBaApaToOB KBaapar
Mexay 17,548 5 3,510 2,037 ,077
b rpyHIamMn
S
BayTtpu rpynn 239,514 139 1,723
Ntoro 257,062 144
Mexay 12,517 5 2,503 2,218 ,056
rpyHIamMn
Monop
BayTtpu rpynm 156,890 139 1,129
Ntoro 169,407 144
Mexay 113,335 5 22,667 2,810 ,019
. rpynmnamMu
Simp
BuyTpu rpynn 1121,327 139 8,067
Nroro 1234,662 144
Mexay 497,756 5 99,551 1,391 ,231
IrpyrnamMm
Nbolls |2
BrayTtpu rpynm 9945,251 139 71,549
Nroro 10443,007 144
Mexay 699,982 5 139,996 1,371 ,239
IrpyrramMm
Tholls |12
BrayTtpu rpynm 14195,370 139 102,125
Nroro 14895,352 144
TOALKO o yKA3aHHBIM ABYM aroCTepuOpHLbIe CPaBHEHMs B TecTax Ha
AoIycTuMoe 3HaunMoe pasanuaue (A3P)
IIOKa3aTeAsIM.

OcraabpHble Tpu IOKazaTean hs,
Nbolls wn Tbolls
sHauenusi F (2,037,

13-3a
1,391 u 1,371,

cootBeTcTBeHHO) 1 P > 0,05, nckaroueHbI

MeHbIIero

U3 AAABHENIINX pacyeToB.

Ha caeayomem srame Aasd

BBISIBACHIS AOCTOBEPHBIX paSZH/I‘II/Iﬁ

MeXXAYy OTA€ABHBIMMUA KOHKpE€THbBIMU

CopTaMI C YIeTOM peXXKIMa OpOIIeHNs,
ObLAU

IIpOBEAEHbDI MHO>KeCTBeHHbIe

Toroxkn u bondpepponnu (Tabauua 3).

O0a DTUX Tecra AaBaAn

VMACHTNYHYIO KapTHHY, VYKa3blBasl Ha
olipeJeleHHbIe KOM6I/IHaLU/II/I
AOCTOBEPHO pa3ANYaloIINXcs COPpTOB I10
ITIOKa3aTeAsaM

Monop u Simp ¢

He3HauYlTeAbHbIMMU OTANYIMAMU B
SHAYEeHIIIX ypOBHQf/I 3HAYMIMOCTEIA. TaK,
110 ITIOKa3aTeAaro

Monop  copra

Nam77Dry n C4170pt no ykazaHHBIM
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ABYM TecTaM AOCTOBEPHO pa3AnyaAuch
¢ yposHsAMM 3HaunMmocren P < 0,037 n P
< 0,048, coorBercTBEHHO, a O Simp —
copra Nam77Dry n SADDry (P < 0,034

u P < 0,044, cOOTBETCTBEHHO), a TaKXe

Nam770Opt mu  SADDry (P<0,054)
AOCTOBEPHO Ppa3AM4yaaluchb TOABKO IIO
A3P Tepioku. Bmecre c »TmM, caeayer
OTMETUTDb, YTO B DTUX ABYX TecTax IIO

nokasareasM hs, Nbolls u Tbolls copra

SADDry u C4170pt (P < 0,034 u P <

AOCTOBEPHO

He

pa3an4aanchb C

0,044, COOTBETCTBEHHO). Copra yposHamMu 3Hagumocten P <0,05.
Taoamia 3.
MHuoxecTBeHHbBIe cpaBHeHMs 11O TecTaM /3P Terioku n borngpepponn
95%
3aBuc. Haszsanne | (I) Coprac 0 Cé)pTa 12;38};2;: Cra. e AOB:{EZIZGZBI;);IHM
IepeMeH. TecTra Pponamn dborarn (1) Ormnbxa Hixrns | Bepxims
rpaHMIIa | paHMUIla
A3P Teioku |Nam77Dry | C4170pt | -,89752 29897 | ,037 | -1,7615 | -,0335
Monop
Boudepponn | Nam77Dry | C4170pt | -,89752 29897 | ,048 | -1,7905 | -,0045
Nam770pt | SADDry | 2,35315 | ,82278 | ,054 | -,0246 4,7309
A3P Teioku |Nam77Dry | SADDry | 2,34341 | ,77355 | ,034 | ,1079 4,5789
Simp SADDry |C4170pt | -2,45987 | ,81303 | ,034 | -4,8094 | -,1103
boundepponn | Nam77Dry | SADDry | 2,34341 | ,77355 | ,044 | ,0330 4,6538
SADDry |C4170pt| -2,45987 | ,81303 | ,044 | -4,8882 | -0315
OOmas KapTUHa pasananin SBASETCs  NIPeUMYINecTBOM  JaHHOIO
JICCAAOBAaHHBIX COPTOB IO CpeAHNM copra. Kpome TOro, ms gaHHOrO

3HaueHIsIM IT0Kazareaeit Monop u Simp
npeJcTaBaeHbl TIpadpuieckl OTAeABHO
AAS KaXKAOTO nokasareas (puc. 1).
I'paduxk mo Monop, Ha KOoTOpOM
OTpa’keHBl  3aBUCUMOCTM  CpeAHMX
3HAUEeHUI1 MOHOIIOAMAABHBIX BeTBEI OT
COPTOB C COOTBETCTBYIOIIMU
peXuMaMU  OpOIlleHNs], IIOKa3bIBaeT,

4TO  IOKasareab  Monop  copra
Nam77Dry, BbIpallleHHOTO Ha CyXOM
done, mMeeT camoe HU3KOe CpejHee
3HayeHyue II0 CPaBHEHMIO C APYTUMU

copramMm Iipm aHaAOIMMYHOM Cl)OHe, qTo

rpaguka BuAHO, yto Nam770pt Kak
IpeAcTaBUTeAb OITUMaAbHOIO (POHa,
TakKXXe  BBIAEASIACS

CBOUM HV3KIM

CpeAHUM 3HayeHUeM Cpeaul COPTOB,

BBIPAIIIEHHBIX Ha DTOM JKe Cl)OHe.

Ha cAeayIoImeM rpajduke
IpeAcTaBAeHbl pa3AMdus COPTOB IO
cpegHeMy  3HayeHMIO  ITOKasaTeas
KOANYECTBO CHUMIIOAMAAbHBIX — BeTBel

(Simp) xaxaoro copra. Ha aannom
rpaduke copra Nam77Opt 1 Nam77Dry
B CBOMX COOTBETCTBYIOITUX (POHOBBIX

I'pyIiiax Hpeo6/1a,4a/u/1 110 CpeaHeMy
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3HAYEHUIO KOAMYJeCTBa ¢done (C4170pt) — camoe BBICOKOe, HO
CUMIIOAVIaABHBIX, TO €CTh I11040HOCHBIX, He3HauUTeAbHO 0oapIrIe, yem
BeTBell. BripareHHsIi Mo cyxomy ¢QoHY Nam770pt.

SADDry mmea camoe HU3KOe cpe/jHee
sgagenme, a C417 Ha oITMMaAbHOM

2,00 14,00

1,804 13,50

1,80 13,009

g £
= o
g 1404 % 12,504
i 2
3- 3]

1,204 12,00

1,00 11 50

809 11,00

NamT‘TOm NamTITDl Y SAE‘)OM SA[‘)D\ ¥ (3] %Om [£}] ITDl Y NamTITOm Nam?‘TD\ Y SA[I)OM SA[;D\ Y cH ITOm (3] I7D| ¥
CopTa ¢ choHammn Copra ¢ hoHamu
20,00
18,00
3
-]
=
o
L]
I
5 16,00
o
[&]
14,00
NamTITOm NamTITDly' SAEIJOpt SAE;DW C41;Opt C41ITD|'\-'
Coprta ¢ hoHamu
Puc.1. I'paguxu sasucumocmu cpedHux 3HaveHuti om copmos u PoHos.

Tpernii, o BuAy HMAOOOpPa3HBIN npeJcrapasgiomue cyxoir ¢$oH — B
rpaduK, oTpaxkas 3aBUCUMOCTb CpeAHEro HIDKHeIl. DTa TeHAeHLIUs YyKa3blBaeT
3HaYeHN IOKa3aTeAs o0111ero IleA0OM Ha 0OABIIYI0  ypPOKallHOCTDb
KoAM4JecTBa KOpOOOUeK OT COpTOB U COPTOB, BBIPAILIEHHBIX 110 ONTUMaAbHOMY
¢oHOB, IMOKa3biBaa SBHYIO TeHAEHIINIO goHy TI0 CpaBHeHMIO C cCOpTaMy,
pasgeaeHns ~ COPTOB IO  PeXUMY BBIPAII[eHHBIX 110 CyXOMY (oHY.
opomenus. Bce  Toukm = cpeaHnux, BoiBoabI 3 AAQHHOTO
COOTBETCTBYIOIINE ONTUMaAbHOMY (POHY, MCcCAeAOBAHNsI VI IEPCIEKTVBDI.
pacIioA0KeHbl B BepXHell JacTu rpadpuka Takum oOpasoM, mpoaesaHHbIe
IIOYTU Ha OAHOWM AMHUM, a OCTaAbHBIE, KOMIIBIOTEpHBIE pacyeThl I aHaAM3bl Ha
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3a4aHHOM OObeMe BBIOOPKM MCXOAHBIX
AAHHBIX C IIpUMeHeHeM
04HO(pAKTOPHOTO AVICIIEPCIIOHHOTO

aHaAM3a, IIO3BOASIIOT caeaaThb
cAeAyIOlIyie BEIBOABI:
1. Tlo

CIDMmepa BbBISZIBA€HBI ABa CTAaTUMCTUMYECKN

3HaUeHMsIM KpuUTepus
AOCTOBEPHBIX UM 3HAuMMBIX ITOKa3aTeAsd
U3 IATU: KOANMYECTBO MOHOIIOAVaAbHBIX
U CUMIIOAVMAABHBIX BeTBell, KOTOpbIe B
AAAbHEMINMM  JCIOAB30BaHBl A4S
andPepeniaI iy COpTOB.

2. MHuo>xecTBeHHbBIE
arloCTepMOpHbIe CpaBHEHMSI Ha TecTax
A3P Trioxknu 1 boupeppoHn mo3BoANAN
OIIpeAeANUTh CTaTUCTUYECKM 3HauMMO
pasamyaioniuecs copra 1O  BCeM

IIOKazaTeAsIM  CpaBHEHHBIX MHap C
COOTBETCTBYIOIIUMU (POHAMIL.

3. Cpeau copTOB, BbIpaIlleHHBIX
Ha ONTMMAa/ABHOM U CyxXoM (pOHAX, COPT
Hamanran-77 (Nam770pt 1 Nam77Dry,
COOTBETCTBEHHO)

umea DoabIIIIC

npenmyIiecTsa 110 CpaBHEHNIO C

APYITIMHI NCCA€A0BaHHbBIMU COPTaMI.

4. B IepCIIeKTIBe
IpesycMaTpuBaeTCcs Doaee
pacipeHHOe uccaeAoBaHue

11po0AeMBbl, BO3MOXHO C IpUMeHeHNeM
MHOTO(paKTOPHBIX MeTO/0B
AVICTIEPCHOHHOTO aHaAM3a, Ha
MHOXKeCTBe APYTUX AUHUAX U COPTOB
XAOITYaTHMKA c BKAIOYeHeM
AOTIOAHNTE AbHBIX HOBBIX
TeHOTUIINYeCKUX U (PeHOTUINYECKIX, a
TaKXe $p1311020TO-OMOXMMIYECKIIX
IIPU3HAKOB.
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®1u310/10rUM U GUOXMMHUH
pacreHui
Plant physiology and
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CLUSTER ANALYSIS OF PHYSIOLOGICAL, BIOCHEMICAL AND
MORPHOLOGICAL ECONOMIC TRAITS IN SUNFLOWER VARIETAL SAMPLES
0O.Kh.Omonov

Chirchik State Pedagogical University, Tashkent, Uzbekistan

omonovorif1982@gmail.com

Abstract. In this article, it has been substantiated that in the assessment of physiological,
biochemical and morphological economic traits of sunflower samples, individual selection for
each trait indicator is not a correct conclusion in most cases, and cluster analysis shows the
relationship of these traits to each other and gives the opportunity to choose samples that are
close to each other by several traits. In particular, the first group of the cluster analysis by
biochemical traits included the variety Jakhongir (Uzbekistan), i.e. it was found that it showed
the lowest indicators in terms of oil content (34.1%) and protein content (18.9%), and the
variety Stepnyak (Russia), which was included in the fourth cluster group was found to have oil
content of 52.6%, the protein content 21.2% and the total nitrogen content 4.1%, which is
superior to other samples in terms of biochemical traits. The minimum number of clusters by
morphological economic traits was 4 and the highest number of clusters was 7. When analyzing
the separation into groups, it was found that the 5-cluster analysis was the most moderate to
determine the similarity of sunflower samples in terms of morphological economic traits.

Key words: sunflower, cluster, genotype, morphological economic,

physiological, biochemical, transpiration rate.

KAACTEPHEIV AHA AN3 ®U3NOAOTMIYECKNX, BMOXUMUYECKUX U
MOP®OXO3ANCTBEHHBIX ITPMI3HAKOB OBPA3I10B IT10ACOAHEUHNKA

0.X.OmoHoOB
YnpunKckmit rocy AapCTBEHHBIN e AarorndecKuii yausepcnreT, TamkeHT, Y3bexucran

omonovorif1982@gmail.com

Abcmpaxm. B darnoti cmambve 0bIA0 000CHO6AHO, MO NPU OUeHKe PUSUOAOZUUECKUX,
OUOXUMUUECKUX U MOPPHOAOZUHECKUX XO3SAUCEEHHBIX NPU3HAK0E 00pa3l06 1o0COAHEUHUKA
UHOUBUOYAALHLIL 0mMO0p 10 KAXKOIOMY NOKA3AMEAI0 NPusHAKa 6 0O0AbUuLUNCMEe CAYuaAes He
SA6ASeMCcs. NPAGUALHDIM 6bI6000M, A KAACMEPHOLU AHAAUS NOKALIEAE! 63AUMOCEA3L IMUX
npusHaKos opyz ¢ 0pyzom u 0aem 603MOXHOCMD 6bl0pamb 00pasyvl, Komopvie SA6ASAIOMCA

Hauboree nodxodsuuMy OAUSKY 0pyz K 0pyzy no HecKOAbKUM npusnaxam. B wacmmocmu, 6
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nepsyto pynny KAACMEPHO0 AHAAU3A 1O OUOXUMUYLECKUM npusHaxkam nonaa copmi

Axaxoneup (Ysbexucmarn), m.e. 0bIA0 YCMAHOBAEHO, HMO OH MNOKA3AA CAMble HUSKUE
noxasameAu no codepxarnuto macaa (34,1%) u oeaxa (18,9%), a maxxe copm Cmenmix
(Poccus), komopuiti OviA 6KAtO4EH 6 ODIAO YCMAHOBACHO, YO Yemeepmas KAACmepHas pynna
umeem codepxanue macaa 52,6%, Oeaxa 21,2% u obujezo asoma 4,1%, umo npesocxodum
dpyzue 00pastyol 10 OUOXUMUHECKUM NOKA3AMEAIM. MUHUMANbHOE KOAUYECTNE0 KAACTEPOE 1O
MOPPOAOZUUECKUM IKOHOMULECKUM NPUSHAKAM COCMAGUAO 4, a HauboAvLiee.

KaioueBbie caoBa: IOACOAHEUHUK, TIpO3Ab, I€HOTUII,  MOpPOA0ro-
PKOHOMIYecKre, Gu3noAorndyeckne, OMOXMMUYECKNe II0Ka3aTeAu, WHTEHCUBHOCTD
VICITapeHII.

Introduction genotypes. Adeel Riaz, Muhammad
Shahid Igbal [2] recorded 9 traits for

sunflower plant: growing season, plant

Various methods are used in

the analysis of biological studies. For

example, another method of height, main stem diameter, basket

o - . diameter, number of leaves, number of
multivariate  statistics is  cluster

analysis. The cluster analysis method is seeds per basket, seed yield per plant,

based on measuring the Euclidean 1000 seed weight and oil content.

distance between points (varieties) in a Cluster - analysis ~ divided ~sunflower

multidimensional space as a measure genotypes into three clusters based on
seed yield and related traits.
EMM El-Nenny et al [3, 8-10]

conducted a cluster analysis to evaluate

of genetic divergence to distinguish
genetically close groups of the studied

samples. The term cluster analysis was

first used by Tryon (1939) in sociology, some sunflower genotypes. Selection of

and many researchers have used this different  genotypes can lead to

method [1; 5; 6; 7] improved yield and oil from farm traits
The main advantage of cluster and other several positive traits from

analysis is that varieties with different cluster  groups. Based on cluster

. . analysis, sunflower varieties were
origins can be grouped according to ysts,

their similarity and distance. In divided into three groups. The most

genotypes were included in cluster I (6

scientific works, using the cluster genotypes) and others in Il (4
genotypes), followed by cluster III.

particular, D. Heilegiorgis [4] in his

analysis method to evaluate the genetic

diversity of yield traits, found that We used Euclidean distance as a

. - : m r f neti imilari
genetic variation among genotypes 1is easure of genetic s arity and

significantly expressed, this situation Ward's method as a clustering method

means that it is possible to increase yield in the Statgraphics computer program to

due to the use of genotypes located in divide the samples into cluster groups

different clusters in the hybridization of in our research. Physiological traits of 3

sunflower plant samples were studied
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for cluster analysis in our experiments.
Among the physiological traits of these
samples, such as total water content,
water retention capacity of leaves, and
transpiration rate parameters were
determined in laboratory and field
conditions and analyzed statistically
(Table 1). In our studied samples, the
highest indicator of total water content
was found in the sample Koriya
(Australia) (75.6%), while the relatively

low indicator of this trait was observed
in the sample Stepnyak (Russia) (57.8%).
The minimum number of cluster
groups combining sunflower samples
was 3, and the maximum number of
them was 6. When the separation into
these groups was analyzed, it was
found that the 4-cluster analysis was
the most moderate to determine the
proximity of the samples in terms of

valuable economic traits (Table 1).
Table-1

Physiological traits parameters in sunflower samples

Total water Leaf water retention | Transpiration
Samples ]

content (%) capacity (%) rate (mg/g.hour)
Jakhongir (Uzbekistan) 72,0 43,67 226,50
AS 502 (Turkey) 71,1 35,21 218,28
Rodnik (Russia) 68,7 44,88 256,07
C 207 (Turkey) 72,8 46,62 257,51
Koriya (Australia) 75,6 41,59 195,49
Almesson (France) 72,1 47,22 210,26
Chakinsky 321 (Russia) 74,8 33,05 153,44
Stepnyak (Russia) 57,8 34,33 155,97

As a result, the varieties were
divided into 4 clusters, which differ in
the set of traits and keep their traits in
generations (Table 2).

The first cluster group
included three varietal samples, and a
high indicator of total water content
was observed mainly in the plants of
Koriya (Australia), Jakhongir
(Uzbekistan) and Almesson (France)
varieties. In the samples included in
this cluster group, the total water
content was 73.23%, the water retention

capacity of the leaves was 44.16%, and

the transpiration rate was found to be
210.75 mg/g.h.

The second cluster group
included the samples with the lowest
water retention capacity of the leaves,
in which the water retention capacity of
the leaves was 34.13%, the total water
content was 72.95%, and the
transpiration rate was 185.86 mg/g.h.
This cluster group included Rodnik
(Russia) and C 207 (Turkey) lines, and
among all the studied samples,
although the total water content of the

samples included in this cluster group
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had a high index, it was found that the transpiration rate were low.
water retention capacity and
Table-2
Separation of sunflower samples into cluster groups according to physiological traits
T irati
Cluster | Total water content | Water retention capacity ranspiration
rate
no. (%) of leaves (%)
(mg/g.hour)

1 73,23 44,16 210,75

2 72,95 34,13 185,86

3 70,75 45,75 256,79

4 57,8 34,33 155,97

The third cluster group included
sunflower plant samples of AS 502
(Turkey) and Chakinsky 321 (Russia)
varieties, and the samples included in
this cluster were mainly samples with
high water retention capacity (45.75%)
of leaves and transpiration rate (256.79
mg/g.h).

A subgroup of studied sunflower
samples was combined into the fourth
cluster, and it was found that the
Stepnyak (Russia) sunflower sample
included in this group had the lowest
parameters of physiological traits. The
sample included in this cluster group
showed a total water content of 57.80%,
a leaf water retention capacity of
34.33%, and a transpiration rate of
155.97 mg/g.h (Figure 1).

More than two populations were
taken to determine the biochemical
traits parameters of the sunflower plant
samples, and it was necessary to divide
the genotypes into groups based on
their similarity to each other. For this
purpose, it was necessary to determine
the degree of diversity of these lines in
terms of biochemical traits parameters
and to combine them according to their
mutual proximity, and to achieve this
goal, the cluster analysis method was
used.

Biochemical parameters were
used in the initial 8 study samples for
cluster analysis. For this, sunflower
samples were planted under the same
conditions, and the oil content, protein
content and total nitrogen content were
determined and statistically analyzed.

Table-3

Separation of sunflower samples into cluster groups according to

biochemical traits

Cluster no. Sample no. Samples combined to clusters
1. 1 Jakhongir (Uzbekistan)
2. 2,34 AS 502 (Turkey), Rodnik (Russia), C 207
(Turkey)
3. 5,6;7 Koriya (Australia), Almesson (France),
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Chakinsky 321 (Russia)
Stepnyak (Russia)

4. 8

The minimum number of
cluster groups in which the samples
were combined was 3, and the
maximum number of them was 5. When
the separation into these groups was
analyzed, it was found that the 4-cluster
analysis was the most moderate to

determine the similarity of the samples

in terms of valuable economic traits
(Table 3).

As a result, four groups -
clusters, which differ in the set of
characters and  preserve  their
characteristics in generations, were

distinguished (Table 4).

Table-4

Separation of sunflower samples into cluster groups according to
biochemical parameters

Cluster no. Oil content, Protein content, Total nitrogen
% % content, %
1 34,1 18,9 3,4
2 38,0 19,8 2,8
3 46,4 20,4 2,9
4 52,6 21,2 4,1

The first cluster group included
Jakhongir (Uzbekistan) variety, and it
was found that the sample included in
this cluster had the lowest oil content
(34.1%) and protein content (18.9%). The
total nitrogen content of the samples in
this studied group was 3.4%.

The second
included 3
indicator of total nitrogen content was
observed in AS 502 (Turkey), Rodnik
(Russia) and C 207 (Turkey) variety

plants. The samples included in this

cluster group

samples, the lowest

cluster group showed a total nitrogen
content of 2.8%, oil content of 38.0%

and a protein content of 19.8%.

The third cluster group included
Koriya  (Australia),
Chakinsky 321

the  samples

Almesson (France),

(Russia), and the sunflower samples
included in this cluster were mainly
samples with a high oil content (46.4%)
and protein content (20.4%) (Figure 2).

The sample Stepnyak (Russia),
which belongs to the fourth cluster
group, was found to have the highest
biochemical parameters. In the sample
belonging to this cluster group, the oil
content was 52.6%, the protein content
was 21.2%, and the total nitrogen
content was 4.1%.

The minimum number of clusters
with which the samples were combined
was 4, and the maximum number of
them was 7. When separations into
these groups were analyzed, it was
found that the 5-cluster analysis was the

most moderate for determining the
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similarity of sunflower samples in terms
of morphoeconomic traits. As a result,
five groups - clusters, which differ in the
set of traits and keep their traits in
generations, were distinguished (Table
5).

The
Jakhongir

first cluster included

(Uzbekistan) variety, and
according to the traits included in this
cluster the parameters were recorded
for the number of leaves in one plant
(32.3 pieces), plant height (187.5 cm),

weight of 1000 seeds (69.0 grams), total

weight in one head of sunflower (66.9
grams).

The group
included 2 samples, and the lowest

second  cluster
index in terms of the number of leaves
per plant, diameter of the head per plant
was found in sample C 207 (Turkey) and
Koriya (Australia). In samples belonging
to this cluster group, the number of
leaves in one plant was found to be 26.5
pieces, and the diameter of the head in

one plant was 14.8 cm.

Table-5

Separation of sunflower varietal samples into cluster groups according to
morphological economic traits

Cluster no. Sample no. Samples combined to clusters
1. 1 Jakhongir (Uzbekistan)
2. 4;5 C 207 (Turkey), Koriya (Australia)
3. 6,7 Almesson (France), Chakinsky 321 (Russia)
4. 2;8 AS 502 (Turkey), Stepnyak (Russia)
5. 3 Rodnik (Russia)

samples with high parameters for the

The third cluster group included
AS 502 (Turkey), Stepnyak (Russia)

samples, and the sunflower samples

number of leaves per plant (29.5 pieces)
and 1000 seed weight (58.2 grams).

included in this cluster were mainly

Table-6
Separation of sunflower samples into cluster groups according to
morphological economic traits

The Plant Diameter of 1000 seed Total weight of

Cluster | number | height, (cm) | plant head, weight, (g) seeds per head,
no. of leaves, (cm) (g)

(pcs)

1 32,3 187,5 15,2 69,0 66,9
2 26,5 163,4 14,8 62,1 60,4
3 29,5 176,8 15,8 58,2 61,3
4 28,6 183,8 16,9 60,8 64,5
5 27,6 175,7 15,6 67,0 63,4
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AS 502 (Turkey),

(Russia) samples belonging to the fourth

Stepnyak

cluster group were found to have an

average indicator in terms of
morphological economic parameters. In
the sample included in this cluster, the
diameter of the head in one plant was
16.9 cm (Fig. 3).

The fifth cluster included all
studied sunflower samples and their

average parameters were recorded. The

Figure-1. Separation into
cluster groups the sunflower
samples by physiological
traits.

The analysis of the obtained
results showed that when evaluating the
physiological, biochemical and
morphoeconomic traits of sunflower
samples, individual selection for each
trait indicator is not a correct conclusion
in most cases, while the cluster analysis
shows the relationship of these traits to
each other and gives the opportunity to
choose several samples that are close to
each other.

References
1.  Shadraimov  R.E.

structure of cotton varieties and lines by

Genetic

traits and its changes during selection.
Abstract of diss.cand.agr.sci.Tashkent,
2006. —p.20.

cluster groups the
sunflower samples by

biochemical traits.

analysis of the research results showed
that the minimum number of clusters
according to morphological economic
traits in sunflower samples was 4, the
highest number of them was 7. When
analyzing the separation into groups, it
was found that the 5-cluster analysis
was the most moderate to determine the
similarity = of sunflower samples
according to morphological economic

traits.

gﬂﬂ T L

Figure-2. Separation into  Figure-3. Separation into

cluster groups the
sunflower samples by
morphological economic
traits.

2. Adeel Riaz, Muhammad Shahid
Igbal, Sajid Fiaz, Sadaruddin Chachar,
Rai Muhammad Amir &Bisma Riaz.
Multivariate  Analysis of Superior
Helianthus annuus L. Genotypes Related
to Metric Traits. // Sains Malaysiana. No
49(3). 2020. P. 461-470.

3. EMM El-Nenny, MR Abou
Mowafy, AM Shawky and Hoda EA
Ibrahim. Genetic variability, evaluation
and multivariate analysis for yield and
yield  components in  sunflower
(Helianthus annuus L.).

4. Heilegiorgis D.,Mesfin M., Genet
T. Genetic divergence analysis on some

bread wheat genotypes grown in

72



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

S

Ethiopia. //Journal of Central European
Agriculture. 2011. Ne12(2), - P. 344-352.
5. Jehanzeb Farooq, Muhammad
Rizwan, Muhammad Anwar,
Muhammad Riaz, Khalid Mahmood, I.
Valentin Petrescu-Mag. Multivariate
CLCuD and

morphological traits in some advanced

analysis for various
lines of cotton Gossypium hirsutum L. //
Advances in Agriculture & Botanics
International Journal of the Bioflux
Society. 2015, Volume 7, Issue 3. P. 241-
247.

6. Khasan Muminov, Ziroatkhon
Ernazarova, Bakhtiyar Amanov. Cluster
analysis of valuable economic traits in
amphidiploid cotton hybrid plants.
EuroAsian Journal of Bio Sciences
Eurasia J. Bio.sci. Volume 14. Issue 2.
(2020). Scopus.P.4973-4981.

7. Lokesh Kumar Meena, Chandra
Sen, Saket Kushwaha. Cluster Analysis

to Form Similarity for Major Selected

Crops in Rajasthan, India. International
Journal of Current Microbiology and
Applied Sciences.Volume 6. Number 4.
2017. P. 2673-2682.

8. Ilnpnasapos E.b., & Amanos b.
X. (2024). CnexrpodoTomMeTpudecKui
aHaAn3 (POTOCUMHTETNYECKIX IIUTMEHTOB
B MECTHBIX I 3apyOeXXHBIX oOOpasliax
Sesamum indicum L. CospeMeHHas
Omoaorus u reHeTuka, 2(8), 48-56.

9. Omonos O.K., Kypbanbaes I1.1.
1 Amanos b.K. (2023). Some biochemical
performance of collection samples
to  Helianthus
CoBpemeHHas1 OMOAOTMsI U TeHETHKA,
5(3), 44-51.

10. Omonov, O., Amanov, B,
Muminov Kh, B. A., & Tursunova, N.
(2023). Physiological and biochemical
composition of sunflower (Helianthus
annuus L.). SABRAO ]. Breed. Genet,

55(6), 2159-2167.

belonging annuus L.

UDK. 581.132

THE INFLUENCE OF THE HEIGHT OF STEM AND LOWER PODS OF PEA
PLANTS ON PEA YIELD

Kh.A. Nurgaliev!

"Doctoral student of Samarkand State University of Veterinary Medicine, Animal

Husbandry and Biotechnology, Tashkent Branch
B.Kh. Amanov?
2Chirchik State Pedagogical University, Chirchik, Uzbekistan

Abstract. The pea plant stands out among cereal crops for its nutritional value. Peas are

¢

=

rich in protein, carbohydrates, vitamins (especially group B) and minerals (iron, potassium,
magnesium, zinc), which make them a valuable nutritional product. Chickpeas also contain the
amino acid lysine, which is often lacking in vegetarian diets. In addition, chickpeas have a low
glycemic index, which helps control sugar and blood sugar levels. Today, it is important to

choose varieties suitable for climate change. Selection by morphological characters using foreign
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collections and local varieties is widely introduced in selections aimed at the selection of

productivity in chickpea cultivation. In our research, when we analyzed the height of plants and
lower pods from morphological characters, it was noted that the yield increased in samples with
lower plant height and lower pods. Among the samples, samples 12134, 12117 and 12108 with
high yield, short height and low location of lower pods were selected and recommended for use in
selection work.

Key words: pea, grain, plant height, legumes, yield, flexibility, stability, stress,

pattern.

BAVSTHUE BEICOTHI CTEBAS I HU3KU PACTEHUI TOPOXA HA
YPOXXAVMHOCTH T'OPOXA

X.A. Hypraamnes!'

ICamapxandckas zocydapcmeentas semepunapas meounyuna, Ynueepcumem
sKkusomnosodcmea u ouomextrorozuu. Tawrxenm, Yuransapexuil p-1, muxpopation 20, dom
b.X. Amanos?

Yupuuxcrozo 'ocydapcmsentiozo Iledazozuveciozo Yrusepcumem, 2. Hupuux,

Vsbexucman

Annomayus. ITopox evideasemcs cpedu 3AAKOSLIX KYAbMYpP C60€i  MNULLe6OlL
uenrocmoto. Iopox 0ozam Oeaxom, Yyzresodamu, eumamunamu (ocoberno zpynnvt B) u
MUHEPANOHBIMU  6etecmeamu (keae3o, KAAUL, MAZHULL, UUHK), 4mo Oerdemt ez0 UeHHbIM
nuesoiM npodyKmom. B nyme maxxe codepkumca amMuHOKUCAOMA AUSUH, KOMOPOLL 4ACHIO
He xeéamaem 6 éezemapuarckux duemax. Kpome mozo, nym umeem HUSKuil eAuKeMUeckuil
uHoeKc, umo nomozaem KOHMpoAUposamv yposeHv caxapa u caxapa 6 kposu. Cezo0Hs 6axHO
goibupamo copma, nodxodsujue OASL usMeHeHUs Kaumama. B cerexuyusx, HanpasAeHHolx Ha
omoop NpoOYKMuUSHOCMU NpuU  6030eAbIBAHUY HYmMA, WUPOKO 6Hedpsemcs omoop no
MOPPOAOZUUECKUM NPUSHAKAM C UCHOAL306AHUEM 3aAPYOe)KHLIX KOANEKUUL U MECHHOLX
copmos. B nawux uccaedosarnusx npu anaruse svicombvl pacmenuti u HUXHUX CIPY4K0E 1o
MOPPOA0ZUUECKUM NPUSHAKAM OMMEUeHo, UMo YpoXKaAHOCMb YeeAudusaemcs y odpasyos c
Merbuieli blcomoti pacmenuti U MeHowumu cmpyuxamu. Cpedu 00pasuos evidereHvl U
peKomerdosarvl OAl UCIOAD306AHUS 6 CeAeKUUoHHOU pabome obpasyor 12134, 12117 u 12108 ¢
6DICOKOL YPOKAUHOCHIIO, HUSKOTL 6bICOMOTE U HUSKUM PACNOAOKEHUEM HUKHUX CHIPYUKOG.

KarogeBble caoBa: ropoX, 3epHO, BBHICOTa pacTeHMIi, GOOOBBIE, YPO>KaHOCTH,
IMOKOCTh, YCTOMIMBOCTD, CTPECC, 3aKOHOMEPHOCTD.

Introduction is a self-pollinated (2n=2x=14) food crop
Pea (Pisum sativum L) is an [1]. Pisum sativum L was cultivated in
the Mediterranean region, primarily in
the Middle East [2]. Today, chickpea is
considered as a high-yielding and

annual herbaceous crop belonging to the
legume family. Among the legumes,

Pisum sativum L. is the oldest pea and
nutritionally rich crop, cold-tolerant
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legume cultivated worldwide for food,
industry, and forage [3]. According to
I.V. Savchenko and others,

France, China, Russia, as well as India,

Canada,

Ukraine, and Germany are among the
leading pea growing countries in the
world [4]. The pea crop is planted in
early spring, while it makes better use of
the

reserves in the soil, and is less affected

autumn and winter moisture
by diseases and pests [5].

In recent years, the negative
impact of the global climate change
process has been reflected in one of the
most important sectors, agriculture.
Plants live under the complex influence
of abiotic and biotic factors that occur
during development. It is determined by
genotype-environment interaction. The
manifestation or value of a trait caused
by genotype - environment interaction is
called the normal reaction of the
genotype. An increase in the response of
the genotype, that is, adaptation to
changing environmental conditions and
the high

characteristics is one of the most

formation  of yield
effective methods in solving selection
and agrotechnological problems [7, 8].
In this regard, the study and assessment
of the

genotypes

ecological adaptability of
in the selection of pea
productivity, the scope of their use,
adaptation to mnatural and climatic
conditions is an urgent issue of modern
processes in pea cultivation.

Cultivation of high-tech pea
the

shortcomings.  Of

varieties involves overcoming

above-mentioned

course, among the morphological traits
of the pea plant, plant height, height of
the first branches above ground level,
leaf structure and other parameters are
important  factors in  increasing
productivity [6, 9]. According to other
the the

morphological traits is considered as the

studies, plant leaf from
main organ that contributes up to 50%
of the positive effect on the yield [10].

The purpose of our research is to
evaluate the effect of plant height and
lower pod height on the yield of pea
plant.

The object of the research and its
methodology. Scientific experiments
were carried out for 3 years at the
"Dormon" experimental field of the
Institute of Genetics and Plants
Experimental Biology by planting seeds
of foreign collection samples of pea by
20 grams in 3 replications on 3 m? plots.

The following methods were
used in the conducted research: Kwon
and Torrie methods based on
inheritance and correlation [11].

The principles and procedures of
statistics were calculated based on Celik
and Torrie’s method [12].

The results of the research. The
productivity of the pea plant is one of
the main important directions of the
selection breeding process.
Morphological traits are very important
in increasing productivity. Because the
resistance of the genotype in external
environmental conditions is manifested
in the phenotype. Therefore, from a

theoretical point of view, the selection of
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resistant high-yielding varieties based
on the phenotype will create an
important basis for saving the volume
and time of genetic research. In the
studied samples of foreign collection of
peas, plant height and height of lower
pods showed different differences in the
effect on productivity. That is, in the
analysis of the general average
parameters of the samples with low
plant height and low location of the first
pods, it was found that the yield
increased. According to the plant height,
13 samples 12108, 12109, 12131, 12119,
12107, 12125, 12118, 12120, 12129, 12115,

12111, 12112 and 12103 ranged between
50,0-57,6 cm. The plant height of the rest
of the samples was below 50.0 cm. The
height of the lower pods was recorded
in 12 samples and varied in the range of
20.0-21.8 cm. In the remaining samples,
it was noted that theindicator was below
200 cm. When analyzing the
productivity in 3 m? area, it was
observed that samples 12134, 12117 and
12108 yielded in the range of 702-760 g.
While the samples 12116, 12128, 12133.
12121, 12124, 12114, 12127, 12125, 12111
and 12103 was noted to yield up to 600-
690 g (table-1).

Table-1
Morpgological and yield parameters
Ne . Lower pod L
Catalog no. Plant height, cm ) Yieldin3m? g
height, cm
1 12101 42,3+1,58 19,3£1,15 595+20,2
2 12102 49,1+2,6 17,7+0,93 527+18,7
3 12103 57,6+0,88 21,8+0,96 622+64,9
4 12104 47,1+1,25 18,5+1,29 422+70,7
5 12105 48,9+0,92 20,5-1,06 512+38,9
6 12106 47,3+1,17 20,3+0,86 500+40,4
7 12107 50,5+1,67 19,8+1,02 527+96,7
8 12108 52,9+0,78 18,5+1,12 702+59,1
9 12109 53,5+1,80 18,9+1,04 380+40,4
10 12110 49,3+1,82 19,8+1,14 415+2,88
11 12111 57,3+0,99 21,3+0,72 645+25,9
12 12112 57,3+0,81 21,7+1,00 507+30,3
13 12113 43,8+1,43 17,3£1,01 557+33,1
14 12114 47,6+1,22 17,8+0,93 632+4,33
15 12115 50,1+3,29 21,0+0,63 467+18,7
16 12116 40,7+1,07 13,9+0,41 652+45,3
17 12117 46,9+1,02 17,3+0,58 760+20,2
18 12118 50,9+1,49 20,1+0,97 437+38,9
19 12119 52,7+1,52 19,4+0,97 562+25,6
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20 12120 52,3+1,07 20,1+0,87 582+62,6
21 12121 47,8+1,36 16,8+0,79 690+2,75
22 12122 44,7+0,86 16,2+0,55 517+37,4
23 12123 48,9+1,80 19,8+1,18 575+23,0
24 12124 48,1+0,56 17,3+0,89 600+49,0
25 12125 52,5+1,11 20,0£0,75 602+53,4
26 12126 47,1+1,23 18,6+0,75 537+18,7
27 12127 47,3+1,06 18,5+0,67 622+12,9
28 12128 37,3+0,77 14,7+0,73 615+23,0
29 12129 50,8+1,28 20,7+0,51 487+4,33
30 12130 49,2+1,13 20,0+0,66 597+4,31
31 12131 50,4+1,20 19,2+0,89 437+28,0
32 12132 49,5+0,64 19,9+1,16 385+36,3
33 12133 45,6+0,55 16,2+0,51 640+3,91
34 12134 43,1+1,13 15,4+1,02 742+17,1
35 12135 47,7+1,05 20,3+0,77 300+34,6
36 12136 46,4+0,98 15,4+0,63 428+40,1

In our experiments, the tall plants
of the samples 12103, 12111 and 12125
had a plant height of 57.6 cm, 57.3 cm
and 52.5 cm, respectively, and the height
of the lower pods was 21.8 cm, 21.3 cm
and 20.0 cm which yielded 622 g, 645 g
and 602 g, respectively. The higher plant
height and higher height of lower pods
of these 3 samples may be due to
genetics or influence of environmental
factors. In the rest of the samples, higher
plant height and higher height of the
lower pods were distinguished by the
fact that they had an insignificant effect
on the yield.

On the contrary, in high-yielding
samples 12116 (yield 652 g, plant height
40.7 cm, lower pod height 13.9 cm),
12128 (yield 615 g, plant height 37.3 cm,
lower pod height 14.7 cm), 12134 (yield
742 g, plant height 43.1 cm, lower pod

height 15.4 cm), 12133 (yield 640 g, plant
height 45.6 cm, lower pod height 16.2
cm), 12121 (yield 690 g, plant height 47.8
cm, lower pod height 16.8 cm), 12117
(vield 760 g, plant height 46.9 cm, lower
pod height 17.3 cm), 12124 (yield 600 g,
plant height 48.1 cm, lower pod height
17.3 cm), 12114 (yield 632 g, plant height
47.6 cm, lower pod height 17.8 cm), and
12127 (yield 622 g, plant height 47.3 cm,
lower pod height 18, 5 cm) lower plant
height and the height of the lower pods
led to an increase in yield. Only in
sample 12108 (yield 702 g, plant height
52.9 cm, height of lower pods 18.5 cm) it
was noted that the height of the plant is
a characteristic of the variety, and it was
observed that the height of the lower
pods is low despite the height of the
plant. In general, it was noted that the

lower plant height and lower pod height
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had a higher percentage than the higher
plant height and higher height of lower
pod in relation to the total number of
samples.

When we analyzed the effect of
traits on each other graphically, it was
noted that the height of the lower pods

increased along with the height of the
plants. Correspondingly, the yield index
was found to be lower in the samples
with higher plant height and higher
location of lower pods, as shown in

diagram 1.
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Diagram-1. - Yield in 3m?, g - - - Plant height, cm - - - Height of lower pod

On the contrary, it was found that
the yield was higher in samples with
lower plant height and lower pod
height. It was observed in the results of
the analysis that in relation to the total
number of samples the yield is higher in
the samples with lower plant height and
lower height of pods located lower.

Conclusion. In the conducted
studies, it was found that the height of
the lower pods increased along with the
high plant height of the samples.
Correspondingly, it was found that the
yield index was lower in the samples
with high plant height and lower pods
located higher.
12134, 12117 and 12108 samples with

Among the samples,

high yield, low height and low location
of lower pods were selected for selection

breeding process.
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SPECTROPHOTOMETRIC ANALYSIS OF PHOTOSYNTHETIC PIGMENTS
IN AFRO-ASIAN COTTON SPECIES
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Abstract. This article presents the light absorption analysis of the concentration of
chlorophyll “a”, chlorophyll "b”, total chlorophyll and carotenoid pigments in the samples
belonging to the subspecies G.herbaceum L. and G.arboreum L. When the light absorption was

" _n

analyzed for the concentration of chlorophyll “a”, chlorophyll "b”, total chlorophyll and
carotenoid pigments in the samples belonging to the subspecies of G.herbaceum L. and
G.arboreum L., during the flowering period, G.herbaceum subsp. pseudoarboreum f. harga,
G.arboreum subsp. neglectum f. sanguineum samples showed the low levels of chlorophyll "a”,
chlorophyll "b”, total chlorophyll and carotenoid pigments, while G.herbaceum subsp.
frutescens, G.arboreum subsp. obtusifolium var. indicum showed the high values in the
samples. These high indicators have a positive effect on the process of photosynthesis in cotton
leaves and lead to an increase in productivity.

Keywords: cotton, subspecies, photosynthetic pigment, spectrophotometric

analysis, light absorption, chlorophyll "a", chlorophyll "b", total chlorophyll, carotenoid.

CITEKTPO®OTOMETPUYECKNN AHA AN3 ®OTOCUHTETUYECKIIX
IMMTMEHTOB B A®PO-A3VMATUYECKUI BUAOB XAOITYATHUKA

HI.II.Hopmypoaos, X.A.MyMIHOB

Qaxyrvmem ecmecmeeHHblX Hayk, Yupuukckuii 20cyoapcmeerotil nedazozuieckui
ynusepcumem, Yupuux, Y3bexucman

CootsercrBytomniuit abTop email: mxa8215@mail.ru

Annomavus. B Odanmnoii cmamve npedcmasier AHAAUS NOZAOULeHUS c6ema  HA
KOHUeHmpayuo xaopopuira “a”, xropopuira “b”, obuiezo xro0poPurra u KapomuHoudHvix
nuzmenmos 6 o0pasuax, npunadrexawux € nodsudam G.herbaceum L. u G.arboreum L. ITpu
AHAAU3E NOZAOULEHUS C6ema HA KOHUEHMpayuto xaopopuira “a”’, xaopopuira “b”, odbuiezo
XAOPOPUANA U KAPOMUHOUOHDIX HNUZMEHMOE 6 00pasuax, NpUuHAIAeKawux K nodsudam
G.herbaceum L. u G.arboreum L., 6 nepuod usemerus o0pasuyvt G.herbaceum subsp.
pseudoarboreum f. harga, G.arboreum subsp. neglectum f. sanguineum mnoxasaru HusxKue
ypostu  xaopopuira  “a”, xaopodpuira “b”, o0ueco xAopopuira u  KApOMUHOUOHDLLX
nuzmermos, 6 mo epems kax G.herbaceum subsp. frutescens, G.arboreum subsp. obtusifolium

var. indicum nokasaAu evicokue 3HaueHus 6 06pa3Lgax. Dmu evicokue noKA3AMEAU
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NOAOXKUIMEADHO SAUATONT HA npouecc gﬁomocuﬂmesa 6 AUCMDBAX XAONHAMHUKA U npusoaﬂm K
nosvleHuro ypowazimocmu.

KaoueBble caoBa: XJA0IOK, HOABUAB, (POTOCHMHTETMYECKMII IIUTMEHT,

‘“o_ 7

cnekTpopOTOMeTpUIeCKUii aHaAN3, CBeTOIIOrAoIeHne, xaopopuaa “a”, xaopopnaa

“b”, 061Ut XA10pO0d1UAA, KAPOTUHONUS,

Introduction

Humanity used cotton fiber even
in primitive society. In general, people
must have used cotton fiber for 15-30
thousand years or even 0 cultivation in
China started somewhat late compared
to India. According to historical data,
cotton cultivation existed in Iran and
Arabia in the 6™ century BC, and in
Egypt in the 7 century. There is enough
information that cotton was grown in
the territory of Central Asia 2200-2400
years ago and the fiber was widely used
at the beginning of our era. The
northern border of the cotton growing
area on the earth is 38-44° degrees north
latitude and the
to 35°

latitude. At this latitude, cotton is grown

southern border

corresponds degrees south
on an area of more than 32-33 million
hectares in more than 90 countries, and
19-20 million tons of fiber are produced
annually. China, the United States,
Uzbekistan,

Turkey, Egypt, and Mexico are the

India, Pakistan, Brazil,
countries that grow the most cotton in
the world, accounting for more than
80% of the total cotton grown in the
world [4, 8].

Cotton flower is bisexual; the
organs are arranged in five circles. The
structure has three large bulwarks

outside; then the calyx; in the calyx a

leaf of petal is connected to each other;
there is a paternity ring (androecium)
inside the petal. The calyx consists of a
tube of paternal threads, many paternal
pollinators are located on the surface: in
the center of the flower there is a
maternal, which consists of a pistil and a
mouth. The cotton flower has a separate
nectarine [6, 7, 9].

It is known that photosynthesis
takes place in the leaves of green plants.
The cellular structure of the leaf is
adapted to photosynthesis, respiration
and transpiration. Its upper and lower
skin. The

epidermis, is

sides are covered with

covering tissue, the
composed of a series of dense cells that
transmit the light well. In the middle of
the bark there are leaf mouths and they
are mostly under the leaf plate. Gas
exchange takes place through mouths.
Rod-shaped, densely located forming
cells (mesophyll) are located under the
upper
chloroplasts. At the base of these, round

skin. They have a lot of
cells are scattered and form cavities,
which participate in the exchange of
gases and water [1-2].

There are mainly three types of
pigments in the chloroplasts of plant
leaves: 1) chlorophylls; 2) carotenoids; 3)
phycobilins. Chlorophylls were isolated
in 1817 by the French chemists Pelte and
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Cavantu as a free pigment from green
leaves. Chlorophyll "a" of the German
Wilstetter ~ chlorophyll -
CssH2OsHisMg; studied the chemical
composition of chlorophyll "b"
CssH2OsHsMg;:

Chlorophyll "a" is dark green,

scientist

while chlorophyll "b" is yellow-green.
The amount of chlorophyll "a" in green
leaves is 20-40% more than the amount
of chlorophyll "b". Chlorophylls are
bound to proteins in the cell, so they
form a colloidal solution with the
aqueous extract of the leaf. Acetone and
alcohol easily separate chlorophyll from
the leaf. The

complex is strong and performs its

chlorophyll-protein

function without breaking even under
various adverse conditions. Chlorophyll
"a" absorbs 660-663 nm from the red
spectrum, 428-430 nm from the blue
spectrum, and chlorophyll "b" absorbs
642-644 nm from the red spectrum and
452-455 nm from the blue spectrum.
They do not absorb green and infrared
light. In the spectroscope, the light
absorbed by chlorophyll appears dark.
One of the optical properties of
chlorophyll is fluorescence, that is, it
also has the property of reflecting
absorbed light. Chlorophyll appears red
in the reflected light.

Chlorophyll is produced in the
plants grown in the light, but not in the
plants grown in the dark. Therefore, the
grasses grown in the dark are yellow or

colorless and are called etiolated plants.

Etiolated plants turn green when
exposed to the light.

Organic compounds formed in
the photosynthesis are the main source
of the life for all living organisms. In
photosynthesis, oxygen, necessary for
the respiration of all living organismes, is
released into the atmosphere [1, 10, 11].
Photosynthetic

substances with very diverse chemical

pigments are the

structures; they are porphyrin pigments

nn "

chlorophyll "a",
[5]-

Object and methods of research

and "c", carotenoids

In the research, G.herbaceum L.
ruderal subsp. pseudoarboreum, subsp.
pseudoarboreum f. harga; tropical subsp.
frutescens; and G.arboreum L. wild subsp.
obtusifolium var. indicum; ruderal subsp.
perenne; tropical subsp. neglectum, subsp.
neglectum f. sanguineum, subsp. nanking
(white fiber) forms were used as the
primary source [4].

To carry out the research, the
amounts of chlorophyll "a", chlorophyll
"b" and carotenoids in plant leaves were
determined. In this case, the samples
were taken from the 3-4 leaves, counting
from the growing point of the plant in
the field conditions. 50 milligrams of
each leaf was placed in a test tube. Each
leaf sample was homogenized in 5 ml of
95% ethyl alcohol solution [3]. The
homogenate was centrifuged at a speed
of 5000 for 12 minutes. The amounts of
chlorophyll "a", chlorophyll "b" and
carotenoids in the resulting extract were
determined by an Agilent Cary 60 UV-

82



—~—
( N\

Vis spectrophotometer at 664, 649 and
470 nm. Based on this indicator, the
amounts of chlorophyll "a", chlorophyll
"b" and carotenoids in plant leaves were

calculated using the following equation

[8].

Chlorophyll-"a" [mg/g] =13.36A664-5.19*

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

the species G.herbaceum L. and
G.arboreum L. was 13.8-20.0 mg/g. It was
observed that the average amount of
chlorophyll "b" is 8.5-14.7 mg/g. The
average amount of total chlorophyll was
20.1-34.8 mg/g. It was also shown that
the carotenoid content of G.herbaceum L.

and G.arboreum L. was on average 9.4-

A649
16.6 mg/g. The average amount of

Chlorophyll-“b” [mg/g] =27.43A649-8.12* chlorophyll "a" in representatives of
A664 G.herbaceum L. species is 14.0-20.0 mg/g,

Carotenoid [mg/g] = (1000A470 —2.13*Xlo and the highest index is subsp. frutescens

“a”-97.63 Xlo “b”)/209 subspecies, the average amount of

chlorophyll "a" was 20.0 + 0.01 mg/g, the
F (Mg/g)=(V*S)/P. . .
coefficient of variation was 0.09%. The

Research results low indicator 14.0 = 0.01 mg/g was

According to the results of the observed in the sample of subsp.

research, the average amount of pseudoarboreum  f.  harga, and its

coefficient of variation was 0.12% (Table
1).

chlorophyll "a" in the representatives of

Table 1

The analysis of chlorophyll "a", chlorophyll "b" and carotenoids in the budding
phase of G.herbaceum L. and G.arboreum L.

Carotenoid content

(mg/g)

Chlorophyll content (mg/g)

Chlo:‘o’;,)hyll V% I
a p

Chlorophyll” Total -
9 o 9 o i 9 ]
Vo chlorophyll v KESK Vi

G.herbaceum subsp. pseudoarboreum

11.5+0.05 | 0.76 | 27.7+0.06 | 0.36
G.herbaceum subsp. pseudoarboreum f. harga
109+0.02 | 0.35 | 25.0+0.03 | 0.21
G.herbaceum subsp. frutescens
147+0.02 | 020 | 348+0.01 | 0.05
G.arboreum subsp. obtusifolium var. indicum
13.2+0.11 | 144 | 285+0.16 | 0.96
G.arboreum subsp. perenne
129+0.07 | 091 | 283+0.11 | 0.68

16.1+0.02 | 0.27 13.7+0.03 | 0.43

14.0+£0.01 | 0.12 11.8+0.01 | 0.19

20.0+0.01 | 0.09 16.6 £0.01 | 0.15

155+0.05 | 0.57 13.7+0.07 | 0.90

154 +0.05 | 0.55 13.4+£0.06 | 0.74
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G.arboreum subsp. neglectum
12.6 +0.04 | 0.55 | 26.9+0.06 | 0.36
G.arboreum subsp. neglectum f. sanguineum
85+0.02 | 032 | 20.1+0.02 | 0.16
G.arboreum subsp. nanking (white fiber)
11.5+0.04 | 0.58 | 25.8+0.07 | 0.44

14.3+£0.03 | 0.32 12.7+£0.03 | 0.35

13.8+0.05 | 0.62 94+0.01 | 0.10

14.3+0.03 | 0.34 12.2+0.02 | 0.27

The  average  amount  of
chlorophyll "a" in the representatives of
G.arboreum L. is 13.8-15.5 mg/g, and the
highest index is subsp. obtusifolium var.
indicum subspecies, the average amount
of chlorophyll "a" was 15.5 + 0.05 mg/g,
the coefficient of variation was 0.57%.
The low indicator is subsp. neglectum f.
sanguineum sample was 13.8 + 0.05 mg/g,
and its coefficient of variation was
0.62%.

The  average  amount  of
chlorophyll "b" in the representatives of
G.herbaceum L. is 10.9-14.7 mg/g, and the
highest indicator is subsp. frutescens
subspecies, the average amount of
chlorophyll "b" was 14.7 + 0.02 mg/g, the
coefficient of variation was 0.20%. The
low indicator is subsp. pseudoarboreum f.
harga 10.9 + 0.02 mg/g was observed in
the sample, and its coefficient of
variation was 0.35%.

The amount of chlorophyll "b" in
the representatives of G.arboreum L. is
8.5-13.2 mg/g on average, and the
highest index is subsp. obtusifolium var.
indicum subspecies, the average amount
of chlorophyll "b" was 13.2 + 0.11 mg/g,
the coefficient of variation was 1.44%.
The low indicator is subsp. neglectum f.
sanguineum sample was 8.5 + 0.02 mg/g,

and its coefficient of wvariation was
0.32%.

The total amount of chlorophyll
in the representatives belonging to the
species G.herbaceum L. is on average
25.0-34.8 mg/g, and the highest indicator
is subsp. frutescens subspecies, the
average total chlorophyll content was
348 £ 0.01 mg/g, the coefficient of
variation was 0.05%. The low indicator
is subsp. pseudo-doorboreum £. 25.0 + 0.03
mg/g was observed in the harga sample,
and its coefficient of variation was
0.21%.

The total amount of chlorophyll
in the representatives of G.arboreum L. is
20.1-28.5 mg/g on average, and the
highest indicator is subsp. obtusifolium
var. indicum subspecies, the average
total chlorophyll content was 28.5 + 0.16
mg/g, the coefficient of variation was
0.96%. The low indicator is subsp.
neglectum f. sanguineum sample was 20.1
+ 0.02 mg/g, and its coefficient of
variation was 0.16%.

The average carotenoid content of
G.herbaceum L. is 11.8-16.6 mg/g, and the
highest value is found in subsp.
frutescens  subspecies, the average
carotenoid content was 16.6 + 0.01 mg/g,
the coefficient of variation was 0.15%.
The low

pseudoarboreum f. harga 11.8 + 0.01 mg/g

indicator is  subsp.
was observed in the sample, and its
coefficient of variation was 0.19%.
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The average carotenoid content of
G.arboreum L. is 9.4-13.7 mg/g, and the
highest

obtusifolium var. indicum subspecies,

value is found in subsp.
the average carotenoid content was 13.7
+ 0.07 mg/g, the coefficient of variation
was 0.90%. The low indicator is subsp.
neglectum f. sanguineum sample was 9.4 +
0.01 mg/g, and its coefficient of variation

was 0.10%.
Conclusion

When the light absorption was
analyzed for the concentration of
chlorophyll "a", chlorophyll "b", the total
chlorophyll and carotenoid pigments in
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THE BIOINDICATOR PROPERTIES OF ORIBATID MITES IN SOIL FAUNA OF
SOUTHERN UZBEKISTAN

M.Sh. Raximov, Z.U. Elmuratova, D.Z. Majidova, Z.K. Djurayeva, D.E. Chuliyeva

National University of Uzbekistan, Tashkent, 61010333, Uzbekistan
* Corresponding author email: omonovsh@nuu.uz

Abstract. This article discusses the loss of bioindicator characteristics in oribatid mites
found in the Kashkadarya region due to various anthropogenic and environmental factors. The
study, conducted during the spring and summer of 2023, focused on pine and spruce gardens
surrounding the Shortan gas-chemical industrial area. The results of our research identified 23
species, including Ornithonyssus bursa, Geratoppia quadridentate, Furcoribula furcillata,
Perlohmannia altaica, Liochthonius kirghisicus, Asiacarius elongatus, Liochthonius hystricinus,
Cultroribula dentata, Epilohmannia cylindrica and Michelia paradoxa with bioindicator
properties. Changes in these indicators of species primarily occurred in the A soil layer, up to 10
cm deep. The study found that the primary factor influencing these changes was not the chemical
waste from the industrial plant but rather acid gases resulting from burning companion gases,
leading to acid rain formation when mixed with precipitation.

Keywords: Bioindicator, oribatid mites, industrial plant, Galumnidae,
Kashkadarya region.

BVOVMHAUKATOPHBIE CBOVICTBA OPUMBATUAHBIX KAEIIEN IOYBEHHOM
DAYHDBI IOJKHOTI'O Y3EKMCTAHA

ML.III. Paxumos, 3.Y. Dabmypartosa, 4.3. Maaxmuaosa, 3.K.Axypaesa, 4.D. Uyanesa
Hayuonarvnviii ynusepcumem Ysoexucmaria umeru, Tawmwenm, 61010333, Ysoexucman

*CooTBeTcTByIOmMIt aBTop email: omonovsh@nuu.uz

Annomayus. B OJanmnoii cmamve paccmampusaenmcs ympama OUOUHOUKAMOPHBIX
NPU3HAKOS Y NAHUUPHLIX KAewell, o0Hapyxernvix ¢ Kawxadapourckoi obracmu, 6 cés3u ¢
PASAUMHBIMUY AHMPONOZEHHVIMU U IKOAOZUUeCKUMU pakmopamu. Vccaedosariue, nposedetitoe
sectott u Aemom 2023 z0da, 0viA0 cocpedomoueHo HA COCHOGBIX U eA0GbLX CA0AX, OKPYKAOULUX
lopmatckyto 2a30XuMuyeckyto npombluuAenHyto 3o1y. B pesyrvmame Hauux uccaedosanuil
soiasrero 23 euda, cpedu womopvix Ornithonyssus bursa, Geratoppia quadridentate,
Furcoribula furcillata, Perlohmannia altaica, Liochthonius kirghisicus, Asiacarius elongatus,
Liochthonius hystricinus, Cultroribula dentata, Epilohmannia cylindrica u Michelia paradoxa,
obAadarouyue OUOUHOUKAMOPHVIMU céoucmeamu. Vlsmernenus amux noxasameren 6udoé 6
nepsyto ouepedo NpousowAu 6 caoe nousvl A, na zayoure do 10 cm. Viccaedosanue nokasaio,
UMO OCHOGHOIM (PAKIMOPOM, SAULIOULUM HA MU USMeHeHUS, ObIAU He XUMUdeckue omxodol
NPOMBIUAEHH020  Npednpusmus, a KUcAvie 2a3vl, 00pasyroujuecs npu  CKUAHUU
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CONYMCMEYIOuLUX 2a306, KOMOpble NPU CMEUUCAHUU C 0CAOKAMU NPU60dsm K 00pasoearuio
KUCAOMHBIX D0XKOell.
Kaouesble caoBa: brnomnguxatop, opmbarnmanble Kaely, IIPOMBIILAEHHOe

npeanpusatue, Galumnidae, KamrkagapsuHckas 0041acTs.

Introduction

The initial investigations into the
taxonomy of soil-dwelling Oribatid
mites within the CIS countries are
attributed to Zakhvatkin, whose work
led to the development of an identifier
for  Oribatid within  the
Galumnidae Zakhvatkin's
research also revealed that many of
these mites serve as intermediate hosts
for cestodes [1].

Subsequent to  Zakhvatkin's
contributions, a comprehensive study of
Oribatid mites in the Far East
commenced in 1971

mites
family.

under the
leadership of Academician Gilyarov.
This endeavor involved extensive faunal
surveys across regions such as
Kamchatka, Khabarovsk, Amur, and the
Kunashir Peninsula. Collaboration with
26 experts from diverse Eastern regions
enabled the examination of Oribatid
mite fauna in relation to dominant plant
types,
zones, and regional faunal variations.
This study also
within  soil,
dynamics, biological and ecological
characteristics, and their applicability as
bioindicators for assessing
environmental degradation due to
economic activities [2, 3].

In 1986, Koshanova investigated
free-living Oribatid mites in the soil of
irrigated lands in northern Republic of
Karakalpakstan, identifying 46 cold mite
species in agroecosystems like rice

distribution patterns across

explored vertical

distribution seasonal

paddies, cotton fields, alfalfa farms,
vineyards, and apple orchards [3].

A more recent study in 2016 by
Mominov et al. investigated Oribatid
mites in the northeastern regions of
Uzbekistan. Their findings revealed 31
species  within  the
agroecosystems of the Angren-Almaliq
industrial area and in the natural
ecosystem soil layer. These identified
species span 20 families and 24 genera

13].

cold mite

Methods and materials

The research conducted by the
Department of Zoology at the National
University of Uzbekistan in June 2023
involved gathering research materials
near the Shortan gas-chemical complex
situated in the Guzor district of the
Kashkadarya region (Fig. 1). The
research conducted two study areas
Main and Control. The investigation
involved traversing three designated
tields within the Main study areas
around Shortan gas-chemical complex,
each transect spanning 1050 meters in
length and comprising three smaller
segments of 350 meters. Within each
sub-segment, three envelope points
were identified, positioned at distances
of 50 meters, 175 meters, and 300 meters
from the starting point of the transect,
respectively. These envelope points
encompassed an area of 10 m? each, and
oil samples were
collected from five points within each
envelope [4, 5, 6, 8].

systematically
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At each sampling point, which
occupied an area of 1 m? soil layers A,
B, and C were meticulously sampled in
tive discrete parts. Samples from layer
A, obtained from five points within a 1
m? area, were amalgamated to form a
single 1 dm?® composite sample, as were
samples from layers B and C.
Consequently, a total volume of 1 dm?
of soil was extracted from each small
cover point of 1 m? Notably, soils
collected from larger envelope points
were kept segregated and stored
individually. Subsequently, 405 soil
samples from three distinct fields within
the Shortan gas-chemical complex were
transported to the laboratory for faunal
analysis [4, 6].

In order to facilitate comparative
analysis, an equivalent number of 405
similar soil samples were procured from
Control study area located 8 kilometers
away from the Main study areas. The
generally accepted "Berleze-Thulgren"
apparatus was used to isolate oribatid

mites  from soil samples [7].

Fig. 1. The map of study areas

In order to determine the species
composition, permanent preparations
were prepared. Permanent preparations
were made by the method of fixation.
Fixation: 70-80% ethyl alcohol is
traditionally used to fix Oribatid mites.

It is recommended to add 1-2%

glycerine to alcohol. In this case,
glycerin prevents the alcohol from
drying out during the storage of the
material in the test tube [7].

Dominance: To express the
relative  abundance  of  species,
percentages of the total were utilized [3,
7]. In our investigation, employing an
index ranging from 0% to 12.94%, the
Engelman scale was employed as
follows:  0-1.99%: characterized as
subresident; 2-3.99%: characterized as
resident; 4-5.99%: characterized as
subdominant; 6-7.99%: characterized as
dominant; >8%: collectively considered
eudominant.

Results. From In the research of
soil fauna composition within the
agroecosystem surrounding the Shortan
gas-chemical complex, a total of 23
species of oribatid mites were identified
from soil samples collected from both
the Main and Control areas. Layer-wise
analysis revealed the presence of 22
oribatid mite species in layer A of the
Main area, 20 species in layer B, and 10
species in layer C. Similarly, in the
Control area, 23 species were observed
in layer A, 20 species in layer B, and 10
species in layer C. Notably, the species
Ornithonyssus bursa Berlese, 1888 was
exclusively found in layer A of the soil
within the Control area.

The species identified were
tallied, and the mean density per 1 dm?
of soil was computed (see Table 1).
Consequently, within the main area, one
species was classified as eudominant,
six as dominant, four as subdominant,
eight as resident, and three as
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subresident. In comparison, within the
three species
categorized as eudominant, four as
dominant, three as subdominant, seven
as resident, and six as subresident.

In our research, diversity indices
for the field oribatid mite community

control area, were

utilizing  species  densities = were
calculated. This approach enables us to
discern the primary stratum of

community alteration by comparing
diversity in relation to both species and
Our

reveals disproportionate changes in the

individual abundance. analysis
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Shannon index, Margalik species
richness index, relative diversity, and
evenness concerning the number of
species and individuals within the A
layer of the main research area [fig. 2].
When the density of species
distributed in layers A of both study
areas were analyzed to linear bivariate
regression, 9 species were separated as
indicator species. These species were
found to cause diversity in the A layer
of the study area due to
anthropogenic and abiotic factors

causing soil damage [fig. 3].
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Figure 2. The diversity indices of study areas
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Discussion

Considering the similar climate
conditions and soil types between the
main and control research areas, along
with the establishment of agrocenosis
simultaneously, one would expect the
soil oribatid mite communities in these
to  exhibit identical

areas nearly

characteristics. However, our studies
revealed that in layer A of the main
area, there was a lower abundance of
certain species compared to the control
area. Consequently, this resulted in
distinct differences in the abundance of
subdominant,

eudominant, dominant,

resident, and subresident species, as
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well as diversity indices between the
two regions.

Specifically, in the Main research
area, the species Liochthonius kirghisicus
and Asiacarius elongatus were dominant,
while they were eudominant in the
control area. Michelia paradoxa was
subdominant in the control area, and
Epilohmannia cylindrica was resident in
the main research area. Moreover, the
species Ornithonyssus bursa was absent
in the main area. Additionally, there
was a notable increase in the abundance
of Geratoppia quadridentate, Furcoribula
furcillata, Perlohmannia altaica,
Liochthonius hystricinus, and Sultroribula
dentata species in the control area, while
the

remained

abundance of Engelman scale

unchanged.  Regression
analysis indicated that these species
The

study found that the primary factor

possess bioindicator properties.

influencing these changes was not the

chemical waste from the industrial plant
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COLLEMBOLA FAUNA IN SOIL LAYERS OF NATURAL ECOSYSTEMS OF
SOUTHERN UZBEKISTAN

M.Sh. Raximov, Z.U. Elmuratova, D.Z. Majidova, Z.K.Djurayeva, D.E. Chuliyeva

National University of Uzbekistan, Tashkent, 61010333, Uzbekistan™
Corresponding author email: omonovsh@nuu.uz

Abstract. This article discusses the loss of bioindicator characteristics in oribatid mites
found in the Kashkadarya region due to various anthropogenic and environmental factors. The
study, conducted during the spring and summer of 2023, focused on pine and spruce gardens
surrounding the Shortan gas-chemical industrial area. The results of our research identified 23
species, including Ornithonyssus bursa, Geratoppia quadridentate, Furcoribula furcillata,
Perlohmannia altaica, Liochthonius kirghisicus, Asiacarius elongatus, Liochthonius hystricinus,
Cultroribula dentata, Epilohmannia cylindrica and Michelia paradoxa with bioindicator
properties. Changes in these indicators of species primarily occurred in the A soil layer, up to 10
cm deep. The study found that the primary factor influencing these changes was not the chemical
waste from the industrial plant but rather acid gases resulting from burning companion gases,
leading to acid rain formation when mixed with precipitation.

Keywords: Bioindicator,
Kashkadarya region.

DAYHA KOAAEMBOA B ITOUBEHHBIX CAO0SX ECTECTBEHHBIX
DKOCHUCTEM I02KHOTI'O Y3bEKMCTAHA

oribatid mites, industrial plant, Galumnidae,

MLIII. Paxmmos, 3.V. Dapmyparosa, 4.3. Maaxuaosa, 3.K.Axypaesa, /1.D. Uyanesa
Hayuonarvnwiii ynusepcumem Ysoexucmana umenu, Taukenm, 61010333, Ysoexucmar

*CoorBeTcTBYIOMMIT aBTOp email: omonovsh@nuu.uz

Annomayus. B Odannoii cmamve paccmampuéaemcs ympama OuouHOUKAMOPHHIX
NPU3HAKOS Y NAHUUPHLIX KAewetl, o0napyxernvix 6 Kawkadapourckoi odracmu, 6 céi3U ¢
PASAUNHBIMU AHMPONOZEHHDIMU U IKOAOZUHeCKUMU pakmopamu. Viccaedosariue, nposederHoe
secroti u Aemom 2023 z00a, 0bIAO cocpedomouero HA COCHOGBIX U eAOEbIX CAdAX, OKPYXKAOULUX
Hlopmarckyto 2a30XuMuyeckyto npomviuAeHHyto 3omy. B pesyrvmame nawux uccaedosaruil
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goiaéaerno 23 6uda, cpedu womopovix Ornithonyssus bursa, Geratoppia quadridentate,

Furcoribula furcillata, Perlohmannia altaica, Liochthonius kirghisicus, Asiacarius elongatus,

Liochthonius hystricinus, Cultroribula dentata, Epilohmannia cylindrica uw Michelia paradoxa,

o0Aadaroujue OUOUHOUKAMOPHOIMU C60LCcmEaMU. VIsmerenus amux nokasameret 6udos 6

nepsyto ouepedo NPousouAU 6 caoe nousvr A, na 2ayoune do 10 cm. Vccaedosanue nokasaro,

UMO OCHOGHOIM PAKMOPOM, SAULIOULUM HA MU USMeHeHUS, ObIAU He XUumudeckue omxodol

NPOMBIUAEHHO020  Npednpusmus, a4 KucaAvie 2asvl, 00pasytoujuecs npu  CKUAHUU

CONYMCMBYouUX 24306, KOMopole Npu CMeULUEAHUY C 0CAOKAMU NPpusodam K 00pasosaruto

KUCAOMHDIX 00XK0ell.

KaroueBble caoBa: buomnaukarop, opmuOaTuaHbBle KA€IM, IIPOMBIIIAEHHOEe
npeaupuatne, Galumnidae, KamxkagapsuHckas 001acTsb.

Introduction ecological analyses of soils due to their
widespread distribution and sensitivity
to environmental changes, making them
extensively studied pedobiont taxa.

In temperate climates, certain
spring Collembola species aid in
controlling bio- and geohelminths by

Currently, the number of
Collembola species exceeds 8,600, with
ongoing growth due to the discovery of
new species. Collembola possess
specialized  morphological features,
including a sacrificial fork, a hook that
secures the sacrificial fork, and a ventral
tube. Collembola primarily feeds on
fungal spores, although certain species
may consume other soil organisms,

process plant debris, and extract plant . .
cell sap [31] processes of contaminated soils. In

consuming roundworm eggs.
Additionally, Collembola serve as
effective  indicator = organisms for
assessing anthropogenic impacts on
soils and analyzing the restoration

summary, Collembola play vital roles in
organic matter decomposition, chemical
element circulation, and environmental

cell sap, while Frisea species are stability, particularly in ensuring soil
carnivorous, preying on roundworms fertility [4, 28, 46]. Soil Collembola have
[77] ' been observed to actively participate in

The dietary habits of Collembola soil ~mineralization processes and
influence the degradation of pesticides

and herbicides within soil.genera [3].

For instance, Micranurida
species, equipped with a mouth-sucking
apparatus, specialize in feeding on plant

are determined through the examination
of their oral apparatus and digestive
system. Moreover, the abundance of Methods and materials

Collembola often correlates with The Sampling was conducted at

biomass and plant diversity [17, 18, 14]. depths of 0-10 cm, 10-20 cm, and 20-30
Collembola plays crucial roles in

organic matter decomposition, chemical
element cycling as reductants, and the
exchange of organic substances in the
environment, thus contributing to soil
stability and fertility. They are
considered one of the most promising
model  groups for  comparative

cm in natural ecosystems, resulting in a
total of 1440 samples of 1 dm3 each
being collected. Soil samples were
gathered from specified points in the
field, placed into labeled bags, and
recorded with details such as sampling
date, location, ecosystem type, soil layer,
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and additional relevant information.
Stationary methods were employed to
study the species composition and
ecological
within these areas and throughout
various seasons.

The widely accepted "Berleze-
Thulgren apparatus” was utilized to
extract Collembola from soil samples.
This apparatus comprises a tripod, a
large funnel, a sieve, and a glass
container. Initially, the
positioned on the tripod, followed by
placing the sieve atop the funnel, and
adding the soil sample onto the sieve. A
glass container, containing a fixing
liquid (such as alcohol), is positioned
below the funnel. The operation of this

dynamics of Collembola

funnel is

apparatus involves the downward
drying of the soil samples placed on the
causing soil-dwelling
organisms to move downwards. The
fixative then collects in the container,
typically filled with 70-80% ethyl
alcohol. Small arthropods collected in

the dish are transferred into a Petri dish

sieve, small

for observation under a binocular
microscope and further examination. In
order to species
composition, permanent preparations
were prepared. Permanent preparations
were made by the method of fixation.

In order to determine the species

determine the

composition, permanent preparations
were prepared. Permanent preparations
were made by the method of fixation.
Fixation: 70-80% ethyl alcohol is
traditionally used to fix Oribatid mites.
It is recommended to add 1-2%
glycerine to alcohol. In this case,
glycerin prevents the alcohol from
drying out during the storage of the

material in the test tube [7]. Dominance:

To express the relative abundance of
species, percentages of the total were
utilized [3, 7]. In our investigation,
employing an index ranging from 0% to
20%, the Engelman scale was employed
as follows:

0-3.99%: characterized as subresident;
4-7.99%: characterized as resident;
8-11.99%: characterized as subdominant;
12-14.99%: characterized as dominant;
>15%:

eudominant.

collectively considered

Results and Discussion

From During our investigation,
we identified 25 species of Collembola
distributed across soil layers within
natural ecosystems located in the
Yakkabog and Shahrisabz districts of
the Kashkadarya region (Table 1). The
distribution of these species varies
according to soil composition and
depth, particularly notable in the 0-10
cm and 20-30 cm layers of the
Shahrisabz region. In this area, Agrenia
bidenticulata and Heteromurus nitidus
emerge as dominant species, whereas
Agrenia bidenticulata dominates the 10-
20 cm layer but not in the 0-10 cm or 20-
30 cm layers. Conversely, Xenylla
maritima is the dominant species in the
10-20 cm layer of natural ecosystems in
the  Shahrisabz
abundance of 95.7 + 0.6 individuals per
1dm® of soil. In the Yakkabog district,
Heteromurus nitidus and Xenylla
maritima species dominate across all
soil layers. The varying distribution of
species contributes to the diverse soil
fauna. Throughout our study, soil fauna

district, with an

diversity was assessed across layers
using diversity indices (Fig 1.).
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Table 1.
Distribution of Collembola in soil layers
Kashkadarya region
Shahrisabz district Yakkabog district
Soil layers
No Species N
-3 83| 83| 23| 53 =3
=2 =22 &2 22 §2| sz
Typhlogastrura 13.1+0.3 - 7406 | 13.2+0.3 - 4.2+0.6
1. | mendizabali (F.Bonet,
1930)
) Hypogastrura assimilis 10.2+0.4 | 9.1+0.3 - 11.9+0.7 | 7.2+0.3 -
" | (Krausbauer, 1898)
3 Paraxenylla affiniformis 121+0.6 | 9.4+0.3 - 12.2+0.6 | 7.4+0.3 -
" | (J.Stach, 1930)
4 Xenylla maritima | 452 +0.3 | 95.7£0.6 | 22.2+0.3 | 47.6 0.4 | 71.1+0.6 | 16.2+0.3
" | (Tullberg, 1869)
5 Hypogastrura viatica | 8.1 0.3 - 94+04 | 7103 - 16.2 £0.3
" | (Tullberg, 1872)
6 Metaphorura affinis - 7202 | 13.2+0.3 - 8103 | 13.1+0.5
" | (Borner, 1903)
Ongulonychiurus colpus 54+0.3 | 13.4+0.6 - 51+0.6 | 12.2+0.3 -
7. | (Thibaud & Z.Massoud,
1986)
g Lophognathella choreutes - 11.2+0.3 | 4.1+0.4 - 13.4+03 | 4.2+0.3
" | (Borner, 1908)
9 Supraphorura furcifera 13.1+0.1 | 54+0.3 - 13.7+0.3 | 2.2+0.6 -
" | (Borner, 1908)
10. Protaphorura taimyrica 10.6 £0.6 - 32403 | 12.1+0.6 - 5.3+0.3
(Martynova, 1976)
1 Axenyllodes bayeri - 10.1+0.4 | 5.2+0.3 - 10.8+0.4 | 5.4+0.6
(Kseneman, 1935)
1 Xenyllodes armatus - 9.8+03 | 4.2+04 - 11103 | 5.2#0.3
(W.M.Axelson, 1903)
13, Adbiloba sokolowi 12.1+0.3 | 2.8+0.6 - 92403 | 6.2+0.3 -
(Philiptschenko, 1926)
1. Pseudachorutes subcrassus | 9.4+0.3 - 54+0.5 | 13.1+0.3 - 5.4+0.6
(Tullberg, 1871)
15, Archisotoma besselsi 7.1£0.5 - 14.1+0.3 | 6.1+0.3 - 12.4+0.6
(A.S.Packard, 1877)
16 Vertagopus cinereus - 13.2+0.3 | 5.2+0.4 - 11.6 0.4 | 3.8+0.1
(H.Nicolet, 1842)
17 Agrenia bidenticulata 93.1+0.6 | 17.1+0.3 | 29.1+0.4 | 63.1+0.4 | 17.1+0.2 | 31.1+0.1
(T.Tullberg, 1877)
18, Pseudofolsomia acanthella | 13.1 0.1 | 4.7 0.3 - 13.2+0.3 | 5.6+0.2 -
(Martynova, 1967)
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19 Folsomides parvulus | 8.4+0.3 | 13.1+0.2 - 91+0.6 | 11.2+0.3 -
(Stach, 1922)
” Pseudisotoma  sensibilis | 12.7 £0.3 | 9.1+04 - 12.6 0.6 | 9.1+0.3 -
| (T.Tullberg, 1877)
21 Isotomodes productus | 7.4+0.6 | 41404 - 8.1+0.6 | 3.5+0.3 -
(W.M.Axelson, 1906)
9 Isotomiella minor | 5.3+0.3 | 9.1+0.5 - 54+0.5 | 9.90.6 -
(Schaffer, 1896)
23, Metisotoma  grandiceps | 13.1+0.3 | 5.2+0.4 - 12.4+0.3 | 4.1+0.1 -
(Reuter, 1891)
24, Heteromurus nitidus 72.7+0.7 | 46.2+0.3 | 32.1 £0.6 | 63.1 +0.4 | 34.8 0.6 | 30.2 0.3
(R.Templeton, 1836)
25 Tomocerus sibiricus | 14.1+0.3 | 4.110.2 - 10.2£0.6 | 3.1+0.3 -
‘| (Reuter, 1891)
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of Collembola by Soil layers (Sh_0-10_SL - 0-10 cm soil

layer of Shahrisabz district, Y_0-10 cm_SL - 0-10 cm soil layer of Yakkabog district)

Conclusion

In conclusion, it is to

highlight that within the soil fauna of
agrocenoses established around gas

important

extraction and processing centers in the
Kashkadarya

such as Ornithonyssus bursa, Geratoppia

region, certain species

quadridentate, Furcoribula  furcillata,

Perlohmannia altaica, Liochthonius

kirghisicus, Asiacarius elongatus,
Liochthonius ~ hystricinus,  Sultroribula
dentata, Epilohmannia cylindrica, and

Michelia paradoxa play a significant role
as bioindicators. These species exhibit
low abundance in soil layer A due to the
presence of acidic gases resulting from

the combustion of various gases, which
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create  acidic = conditions  upon
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