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IDENTIFICATION OF ANATOMICAL AND MORPHOLOGICAL FEATURES OF VEGETATIVE
ORGANS’ COMPOSITION WITH DIFFERENT DROUGHT RESISTANTS SOYBEAN VARIETIES

Increase in soybean production is one of the most important ways to address the shortage of feed and food
protein in the Northern Region of the Republic of Kazakhstan, where soybean has not yet received proper
distribution. One reason for this is the lack of high-ultra-early varieties adapted to local conditions, have frost in the
early periods of the growing season and increased drought resistance, as grown in this region without irrigation.

Soybean plants have a great variety of morphological, biochemical, physiological and molecular adaptations and
responses in order to better cope with the effects of water deficit stress, which can be used to improve existing
varieties.

To carry out the anatomical and morphological studies of the structure of vegetative organs there was a selection
of accessions of soybean world collection possessing signs of increased drought tolerance. Plant samples were taken
at a time when the plants were in generative age state (phase formation of pods), the plants were grown under
conditions of water deficit.

Features in the coating of leaf tissue were found in Ustya variety (Ukraine), which are more pronounced in the
pubescence of the leaf blade that allows to mark xeromorphic structure. Expressed the viscosity of protoplasm. In the
structure of the stem the most dense layer of the cuticle is marked. Features at the root of the class were the presence
of thin-walled parenchyma cells pronounced sclerenchyma strands. These anatomical and morphological features
include the drought-resistant Ustya to variety.

Keywords: soybean, drought, anatomical and morphological characteristics, xeromorphic, mesophyte.
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AKTUBHOCTbH CYIIEPOKCHUIJIUCMYTA3BI
B J)KU3HEHHO BAKHBIX OPTAHAX KPBIC
C IIPEHATAJIBHON TMIIOKCUEHA

AHHoTanus. VccienoBaHue akTUBHOCTH aHTHOKCHJIAHTHOTO (PEpMEHTa CYNEPOKCHIUCMYTa3bl B JKHU3HEHHO
BaYKHBIX OPraHaxX KpbIC MMOKA3aJI0 HEOJHO3HAYHOE U3MEHEHHUE NP BCEX CTENEHAX T'MIIOKCHH. BbIII0 OTMEYEHO HE3HA-
YUTENBHOE NOHWKEHNE aKTMBHOCTH IIPH NEPBOIl CTENEHU TSKECTH TMIIOKCUM. IIpH HelcTBUM THIOKCHU BTOPOM
CTeleH! npeobiiaialia TeHACHINS YBEINYEeHHsI aKTUBHOCTH ()epMEHTA OTHOCUTEIBHO KOHTPOJISE B MUKPOCOMaX BCEX
opraHoB. [Ipu Tperbeli creneHu aktuBHOCTH COJl cHMKamach Kak OTHOCHTEIBHO CPEIHEH CTENEeHU DKCIEpH-
MEHTAJIbHOM TMIIOKCUM, TaK U NaHHBIX KOHTpous. [lpumenenue duronpenapara B mo3e 200 u 400 Mr/kr maccel
JKUBOTHOTO TIPU 3KCIIEPUMEHTAIBHON TMIIOKCUM OKa3ajlo MOJIOXKHUTeNbHOE AelcTBHe Ha akTuBHOCTE COJl BO BCcex
UCCIIEyEMBIX OpraHax.

Ki1ioueBble ¢J10Ba: TUIIOKCHS, CYTIEPOKCHIMCMYTa3a, aHTHOKCHIAHT, (UTOIIpenapar.
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Uszeecmus Hayuonanvuot akademuu nayx Pecnyonuxu Kaszaxcman

T'unokcus — 3To OJWH U3 (HAKTOPOB, BKIIOYAMOIINX T€HEPAIMI0 CBOOOTHBIX PAJUKAIOB B MEpHUHA-
TaJLHOU TIepHoA. BHYTpUYTpOOHAs TMUIOKCHS IIOAa B HACTOSIIEE BPEMs 3aHMMACT BEAYyIee MECTO B
CTPYKType NpHYHH TepuHaTadbHOi cMepTHOCTH (40-90%). OcobeHHO HEeOIaronpUsATHBIME ISl TUIOJA,
CTpaJIalONIero XPOHMUYECKONH BHYTPUYTPOOHOW THIIOKCHEH, SIBISIOTCS OCIOKHEHHS POAOBON JAesATEINb-
HOCTH, KOTOPBIC TIPUBOISIT K CPHIBY KOMIICHCATOPHBIX MEXaHU3MOB U TSXKEIBIM TOCIEACTBHSIM [1].

AntnokcumantHas cucrema (AOC) — cucteMa TMPOTUBOOKHUCIUTEILHON 3aIlAThI, MPOTHBOCTOSIIAS
MOBpEKAAIOUIEMY AEHCTBHIO CBOOOAHBIX PAJUKaJOB M aKTHBHBIX (hopM Kuciopona [2]. OHu MOTYT OBITH
IpUPOAHOro (OMOOKCHIAHTBI) U CHHTETHYECKOTO mporcxoxacHus [3]. [lepByro THHUIO 3aIUTHI OT CBO-
OOIIHBIX paJMKaIOB COCTABIIAIOT TaKWe aHTHOKCHUIAHTHBIC PEPMEHTHI, Kak cynepokcuaaucmyTtasza (CO/),
Karanasa u nepokcuaasa [4, 5]. B ycnoBusax HopMaigsHOoro oomena CO/] momnep:kuBaeT KOHIICHTPAITUIO
CYIIEPOKCHIHBIX PAJHKaJOB Ha ONpENeJICHHOM YPOBHE, 3aIlUINAsl TEM CaMbIM KJIETOYHBIC CTPYKTYpPBI OT
UX MOBpexkaatoniero AercTeus. OHAKO B yCIOBUSAX HEOIArOMPUATHOTO BO3JICHCTBUS Ha OPraHU3M, KOT/Ia
YHCIIO CBOOOAHBIX PaJHMKaJOB BO3PAcTaeT, HacTynaeT aucOamianc. Hambosee BbIpa)keHHOE MOBBIIICHUE
CYTIEPOKCHIHBIX aHHOHPAANKAIOB XapaKTEepHO ISl KIETOK OpraHu3Ma Mpu rumnokcuu [6, 7]. Cynepokcun-
JUCMYTa3a, TOPMO3s MPolecCc M30BITOYHON MeHEpAIlUK CYTIEPOKCHIHOTO aHUOH PajMKaia, OCYIIECTRISCT
3alllUTHOE JICHCTBHE W BBICTYIIACT B Ka4eCTBE MPUPOJHOTO MEMOPaHO- U IUTONPOTEKTOpa. bhiio oTMe-
YeHO, YTO XPOHHUYECKass BHYTPHYTpOOHas THUITOKCHS BBI3bIBAeT NoHMkeHHe akThuBHOcTH CO/| u moBwI-
IICHUE aKTUBHOCTH KaTanasbl, a B MEPHOJ PCOKCUTCHAIUN HAOIIOACTCS] YTHETCHHE aKTHBHOCTH 000MX
(hepMEHTOB ¢ TEHICHITUEH K TOCTEIICHHOMY YBEIWIeHHIO |8, 9].

Lenbto paboOTHI SBUIOCH MCCIENOBATH COJIEPKAHNE aKTUBHOCTH CYIEPOKCUIIUCMYTA3bl B KH3HEHHO
BaKHBIX OpPraHax KpbIC MPH NPCHATAILHOW THIIOKCHHU, a TaKXKE H3YyYUTh BO3MOXKHOCTH KOPPEKIIUH
¢uTomnpemnaparom B 1o3e 200 u 400 mr/kr.

MaTepna.nbl U ME€TOABbI HCCJICAOBAHUSA

DKCTIepUMEHTATBHBIE UCCIICIOBAHUS IIPOBOIMIINCEH Ha JTAOOPATOPHBIX caMKaX Kpbic Maccoi 200-220 T ¢
21-22 mHEBHBIM ITUKIIOM TecTanuu. JJis mpoBeeHUS SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS BCE KUBOTHBIC
OBUIH pa3/ielieHbl Ha TPYIIILL: KOHTPOIJIbHAS TPYIINa XUBOTHBIX; KCIIEPUMEHTAIbHAS TPYIIIa B YCIOBUIX
XPOHUYECKOHN THUITOKCHUHU JIETKOU, CpemHeH M TSHKEIOW CTENEHH, TPYIIIEI ¢ IPUMEHEHUEM (uUTOIpenapara
Ha (OHE XPOHUICCKON TMIIOKCUU. 3a00p OpraHoB (MOJOYHAs JKele3a, CepIle, MeueHb, TOYKH, TOJIOBHON
MO3T) IpoBO WM Ha 21 JieHh OEpeMEHHOCTH, TKAaHh TOMOTEHU3UPOBAIH U BBIICISUITA MUKPOCOMEI.

AKTHBHOCTH CYTIEPOKCHIUCMYTAa3bl OMPEIesIIH UMYHHO(DEPMEHTHBIM METOJIOM C UCTIOJIh30BAaHUEM
Habopa Sigma. /[ BeIsICHEHUS poiu (hUTompernapaTa B 3alliTe MEMOpaH MepopaTbHO BBOIMIIN IIperapar
NpeABAPUTEIBHO U BO BpeMsl ACHCTBHA NpeHaTanbHOoM runokeud B go3e 200 u 400 Mr/Kr Macchl KUBOT-
HBIX. Pe3ynbTaThl cTatncTudeckn oOpabaThiBaIl C MCIONBb30BaHWEM Tporpammbel Microsoft Excelc yde-
toMm Kputepust Oumepa-CThiofeHTa, 3apeTUCTPUPOBaHHBIE U3MEHEHHUS MOKa3aTellell CUUTAIH TOCTOBEP-
HbIMH npu p< 0,05.

Pe3yJ’[I)TaTI>I H UX oﬁcymel{ne

AHanu3 MOJIyYeHHbIX JAaHHBIX CBHICTEIBCTBYET O TOM, YTO IIPU MCCIEJOBAaHUHM aKTMBHOCTU aHTHOK-
CHUJAaHTHOTO (pepMEHTa CYyNEepOKCHUIIUCMYTa3bl HAOIIOAACTCS HE3HAUUTEIHLHOES TOHIKEHHE aKTHUBHOCTHU
NIpY NIEPBOI CTENEHU TSKECTH TUIOKCUH. 3aTeM, MPH IeHCTBUYU THIIOKCHU BTOPOU CTETeHH Npeodiaaana
TEHJICHIIMSl YBEIWYCHUS AKTUBHOCTH (DEPMEHTAa OTHOCUTEIBHO KOHTPOJS B MHKPOCOMAax BCEX OpPIaHOB
(tabmuua). [lpu Tperbeit crenenn akTuBHOCTH CO/Jl cHMXKajmach Kak OTHOCHUTENIBHO TIOKa3aTeneil cpeaHeit
CTEIEHH SKCIEPUMEHTATBbHONH THIOKCHH, TaK M JaHHBIX KOHTpoJs. Takoe HepaBHOMEPHOE M3MEHEHHE
AQHTHOKCHJAHTHOW CHCTEMBI Ha ()OHE MOBBILICHHUS MEPEKHUCHOTO OKHUCICHUS JIMITUA0B TOBOPUT 00 WHTEH-
CHU(pUKALUN KOMIICHCATOPHBIX MEXaHU3MOB IIPH 3KCIIEPUMEHTAIBHONW T'MIIOKCHH y >KHBOTHBIX. YMEHb-
[IeHUE aKTUBHOCTH (DEPMEHTOB aHTMOKCHUIAHTHOHN 3aIUTHI MPH TSHKEJIOH TMIOKCHH YKa3blBaeT Ha (a3y
JIEKOMITCHCAIIMU THITOKCUYECKOT'0 Mpoliecca U M3MEHEHUSIX OKUCIUTEIbHOro MeTabomusma, p < 0,05.

[Ipumenenue guronpemnapata B 1o3e 200 MI/KT Macchl >KHBOTHOT'O OKa3aJio MOJIOKUTENbHOE eiicTBUE
Ha aktuBHOCTE CO/l Bo Bcex mccnemyeMblx opraHax. HauOonbmuii 3¢dekt nposBuiics MpH THIOKCHH
BTOpOH creneHu. Tak, npu BBeaeHun putonpenapara B no3e 200 mr/kr maccel aktuBHOCTh COJ] BO3pocia
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CozeprxaHye aHTHOKCUJIAHTHOTO (hpepMEHTa CYINEePOKCHAANCMYTa3bl B )KH3HEHHO Ba)KHBIX OpraHax KpbIC, %

Haumenoanue opranos Kontpons l'unokeus 1 crenenu l'umoxcus 2 crenenu l'unokeus 3 crenenu
Mosr 28,19+0,3 21,32+0,4 31,21+0,6 21,48+0,6
Moszounas xenesza 30,2+0,3 26,240,1 32,64+0,4 24,52+0,3
Cepaue 20,11+0,4 16,2+0,4 26,25+0,4 14,32+0,6
Teuens 32,11+0,5 30,2+0,3 36,21+0,3 22,1840,4
ouku 16,2440,4 12,6+0,5 18,84+0,1 14,12+0,5

B MHKPOCOMAaxX MOJIOYHOM ene3nl Ha 4,6 %, B MeMOpanax kapauomuonuToB Ha 13,8 %, B Mukpocomax
nevenu Ha 4,7 %, B Mukpocomax mo3ra Ha 3,4 %. B MeMOpaHaxX KJIETOK MOYEK BBISIBJICH HAUMCHBIIUH
sadpdext — 1,76 % (pucynok 1).
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Ileyenn Mo ske. Mosr Cepaune IToukn

EITI 1er ETII ler+PII ETTI2er ETITI 2er+PII SITI 3cr EITI 3cr+PII

Ilo ocu abcuucc: HaMMEeHOBaHKE OPTaHOB; 110 OcH opAuHAT: akTUBHOCTH CO/L, %.

Pucynok 1 — Bausaue ¢putonpenapara B 1o3e 200 MI/Kr Macchl
Ha aKTHBHOCTH (pepMEHTa CYTIIepOKCUIINCMYTa3bl Y KPBIC C IPEHATATBHOMN IHIOKCHei

Bonee rapdextnBHOE meiicTBre okazana mo3a ¢urtomnpenapara 400 MI/Kr Macchl )KHBOTHOTO. TeHIEH-
IS TIOBBINICHMS] aKTUBHOCTH HAOIIOAAaceTCsl BO BCEX JKU3HEHHO BaXKHBIX OpraHax IIPH JKCIEPHUMCH-
TalbHOM THIIOKCHH 1, 2, 3 creneHu TsbkecTH (pucyHok 2). [lo3a ¢uronpenapara 400 Mr/kr Macchl OKa3bl-
BaeT noBbImenne aktuBHocTH CO/] B MUKpOCcOMax MCCeNyeMbIX OpraHOB, JOCTHTas MTUKA 3HAYSHUN TTPH
TUIIOKCUU BTOpo# crenenu, P < 0,05.

AKTHBHOCTH (hepMeHTa CYMEpOKCHATMUCMYTA3bl B KH3HEHHO BaKHBIX OpraHaxX KPBIC NMPHU BBEICHUHU
¢duTompenapara MOBBINICHA MTPH BCEX CTENEHSIX BO3JCHUCTBUS MPEHATAIBHON IMIOKCUU. OYEBHUIIHO, YTO
OpraHu3M MOOHMIIN3YET aHTHOKCHUAAHTHYIO CHCTEMY, YTOOBI KOMIIEHCUPOBATh HapylIeHue (QyHKIHA opra-
HOB M CHCTEM, BBI3BAaHHBIX THTIOKCHYECKUM BO3neHCcTBHEeM. [Ipru Bcex cTeneHsX TMIOKCHU HaOII0IaeTcs
HEPAaBHOMEPHOE M3MCHECHHE aKTUBHOCTH aHTHOKCHJAHTHOTO (PepPMEHTa CyNMepoKCHIAUCMYTa3bl. [Tpume-
HeHue ¢utornpenapara B qo3e 200 u 400 MI/Kr Macchl )KHBOTHOTO OKa3aJl0 MOJIOKHUTEIBLHOS ICHCTBUE Ha
aktuBHOCTh CO/I BO BCcex UCCIIENyEeMBbIX OpraHax.
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% PIT400 Mr/KT

Ileuenn Mour. ke Mosr Cepane IMoukn

O ler ETTI ler+Il GTTI2er EITI2er+PIT GEITI 3cer STTI 3cr+PIl

ITo ocu abcumcc: HaUMEHOBaHKUE OPTaHOB; 10 ock opauHaTt: conepxkanue COJ, %.

PucyHok 2 — ITokazaresn akTHBHOCTH (PEpMEHTA CYMEPOKCHIIUCMYTa3bl y KPBIC
C THMOKCHUeH rpu aeiictBun ¢puronpenapara 400 Mr/Kr Maccel

B Hammx skcrepuMeHTax M0 M3yYeHHI0 aHTHOKCUAAHTHOTO CTaTyca OpraHu3Ma OepeMEHHBIX KPBIC,
YTO TpeHaTajgbHasl THIIOKCUS BBHI3BIBAET HEOJHO3HAYHYIO PEAKIHI0 CO CTOPOHBI aHTHOKCHIAHTHOW CHC-
Tembl. [Ipu wmccrmeoBaHNM aKTHBHOCTH AaHTHOKCHAAHTHOTO (epMEHTa CYNEPOKCHITUCMYTa3bl HAOIIO-
JaeTCS HEPaBHO3HAYHOE U3MCHEHHME aKTHMBHOCTH IPH BCEX CTEMEHsX runokcuu. [IpuMenenue ¢uronpe-
napara B 03¢ 200 u 400 Mr/Kr Macchl )KHBOTHOTO OKa3allo MOJIOKUTEIHHOE JEeWCTBHE Ha aKTHBHOCTh
COJ/I Bo Bcex HCCIIEAYyEMBIX OpTaHax.
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Pe3iome

H. U. XKanapxynosa, 3. K. Cetioaxmemosa, V. H. Kosxcanusasosa, I'. K. Tawenosa,
H. H. XKymaounnaesa, I1I. C. [llvinvibexosa

(KP BFM FK A nam sxoHe xxaHyapiiap GHU3HOIOTHACH MHCTUTYThI, Anmarsl, Kazakcran)

EFEVKYHUPBIKTAP/IBIH ITPEHATAJIB/I TUTTOKCHS KE3IH/ETT OMIPJIIK MAHBI3/IBI
MY LIEJEPIHAETT CYTIEPOKCUTUCMYTA3A BEJICEHIUIITT

[TpeHaranb/i THIIOKCUSIHBIH OpTYpJi JeHreisepinae Oya3 ereyKyHMpbhIKTapIblH OMIPIIK MaHBI3Abl MyIIee-
piHzeri cymnepokcuaucMyTasa (epMeHTI OeJICEeHAUTIrIHIH KOpCETKIIITepiHae aWTapibIKTail e3repicTtep KOpiHII.
ToxuipOerni TUIOKcHs Ke3iHae (uTonpenapartsl Kojinany Oapiblk 3eprrenreH mymenepain COJl Oencenainirine
JKaFBIMJIBI 9CEpiH TUTi3Al. bipiHmi geHreini runokcus kesiHje airapiblKTaid e3repictep Oalikanmaasl. Exinnn geH-
Teiii TUIOKCHS Ke3iHae (pepMeHTTIH OeJCeHIUTIri OapibIK MYIIETIepAiH MHKpOocOMallapblHaa Oakepliay ICHreHiHe
KaparaH/a >KOFapbUIaybl KepiHmi. YIIiHII AeHreim Toxipuoeni rumokcns kesinme COJl OenmceHnminiri eKiHmi IeH-
reieri KopCceTKIITepMeH CoiKec, SFHH OakpUIay NOeHTreiiHe kakbH. Toxipubemik rumokcus kesinge 200 mr/kr
xoHe 400 MI/Kr caiMarbiHa coiikec (uTonpenaparthl KaObLIIaFaH JKaHyapiiapiarbl OMIPIIiK MaHbI3bl MYILEIEpiH/Ie
CO/I 6esceHaimiri OHTalIbl 9CEPiH TUTI3I.

Tipek co3ep: runokcus, CynepoKCUIANCMYTa3a, aHTHOKCHUIAHT, (PUTOIpernapar.

Summary

N. I. Zhaparkulova, Z. Zh. Seydakhmetova, U. N. Kozhaniyazova, G. K. Tashenova,
N. N. Zhumadillaeva, Sh. S. Shynybekova

(Institute of Human and animal physiology of SC of MES RK, Almaty, Kazakhstan)

SUPEROXIDDISMUTAZA'S ACTIVITY IN BODIES OF RATS
WITH PRENATAL HYPOXIA

Investigation of the activity of the antioxidant enzyme superoxide dismutase in the vital organs of rats showed an
ambiguous change at all degrees of hypoxia. There was a slight decrease in activity in the first degree of severity of
hypoxia. Under the action of hypoxia the second degree tende the to increase enzyme activity relative to the control
in microsomes of all organs prevails. In the third degree SOD activity decreased as a relatively moderate degree of
hypoxia experimental and control data. Application of phytomedication at 200 and 400 mg/kg animal body weight in
experi-mental hypoxia had a positive effect on the SOD activity in all examined organs.

Keywords: hypoxia, superoxiddismutase, antioxidant, phytopreparation.
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