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[IpencraBiens! pe3ynnbTaThl aHAIN3a U3MEHEHNH OMOXMMHUYECKHX MMOKa3aTeleil COM B 3aBHCHMO-
CTU OT yCJOBHH BbIpamuBaHusi. OOBEKTOM HCCIIEOBAHUS CITy I 00pasipl cou (Glycine max (L.)
Merr) copra Jluaus u quxoii cou (Glycine soja Sieb. & Zucc.) popmbr KA-1344, BeipalieHHbIe Ha
€CTECTBEHHBIX TI0YBaX (KOHTPOIBHOH U C ITOBBIIICHHBIM COJEP)KaHHUEM TDKEIBIX METAJUIOB). AHAIN3
IIPOBOMJIM B JINCTHSIX, CTEONSX, KOPHSIX, IIBETKAX U CEMEHAX KYJILTYPHOH U JUKOW COU B pas3y epBOro
TpOIYATOro JIMCTA, IIBETEHNS U MyIofoHomeHs. CoaepikaHre MaJIOHOBOTO JMAJIbIETHAA U YAeIbHON
AKTHBHOCTH KHCIION (hocdarasbl Onpeaessuii CeKTpohoTOMETPUIECKAM METO/IOM, aKTHBHOCTB T1e-
POKCHIa3bl — KOIOPUMETPUIECKHIM, COJIEpYKAHUE IIMHKA, ME/IA ¥ CBUHIIA — aTOMHO-a0COPOIIMOHHBIM.
DnekTpodopeTHuecKre CIeKTPhl KUCION (ocdarasbl BBISBISUIA METOIOM MIEKTpodope3a Ha KOJIOH-
Kax 7,5%-ro moiIMaKkpuiIaMHUIHOTO Tens. BrisBieHre Ha Tene 30H ¢ ()epMEHTAaTHBHON aKTUBHOCTHIO
MIPOBOAMIIM COOTBETCTBYIOIIMMHU THCTOXUMHUYECKUMH METO/IaMH. YCTaHOBJICHO, YTO BhIPAIlUBAHUE
COM Ha TIOYBE C MOBBIIICHHBIM COJIEPYKAHUEM IIMHKA, MEJTH M CBHHIIA PUBOIAMUT K MX HAKOILICHHUIO B
ee opranax. Hambornpiiee copepikaHie HMCCIENyeMbIX METAIJIOB YCTAaHOBIEHO B KOPHAX. Briparu-
BaHHME COM Ha MOYBE C MOBBIIICHHBIM COJICPYKAHUEM ITMHKA, MEIM M CBUHIIA TPUBEJIO K YBEIIMICHUIO
yAETHHOM aKTMBHOCTH MEPOKCH a3kl B €e opranax. [Ipu 3Tom copeprkaHne MaJOHOBOTO TUANIBIETH A
Y KyJABTYPHOH COM JIOCTOBEPHO YBEITMUMBAIIOCH JIUIIH B CTEOJSIX B (Dasy MepBOro TPOHIATOTO JINCTA U
B KOPHSX B (Da3y IBETCHUS, y JIMKOW COU — B JIUCTBSX, CTEOJSAX M KOPHSIX B (pasy IepBOTO TPOHYATOro
JMCTa U B cTeONsX B (ha3y 1BeTeHUs. BBISBICHO, YTO MAKCUMAJIbHOW Y/IE/IbHONH aKTUBHOCTBIO KMCIIOH
(hocdarazer obmanaroT 1BeTKkU. KynmbTypHast cosi B yCIIOBHAX MOBBIIIEHHOTO CONIEPKAHUS [IMHKA, MEIIH
Y CBUHIIA B MOYBE XapaKTEPHU30BAJIACh YBEIUYCHHEM Y/ICIBHOW aKTUBHOCTH KHCJIOH (ocdara3sl u
TMOSIBJICHUEM HOBBIX MHOXKECTBEHHBIX (hopM. J{Jist UKo COM B 11€JI0OM OTMEUEHO CHUKEHHUE YICIbHOM
AKTHUBHOCTHU KUCIION (ocdaTaspl v yBeIHMUeHNE YUCTIa MHOYKECTBEHHBIX (popM (epMeHTa.

KuaroueBsie cioBa: cos, Glycine max, Glycine soja, anantaius, TsSHKelIble METaJIIbl, MAJIOHOBBIT
JMaJIbJICT U], IEPOKCHUIa3a, kucias pocdarasa
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The results of the analysis of changes in biochemical parameters of soybeans depending on
growing conditions are presented. The object of the study was samples of soybean (Glycine max
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(L.) Merr) of the Lydia variety and wild soybean (Glycine soja Sieb. & Zucc.) forms of KA-1344
grown on natural soils (control and with a high content of heavy metals). The analysis was carried
out in leaves, stems, roots, flowers and seeds of cultivated and wild soybeans in the phase of the
first triple leaf, flowering and fruiting. The content of malonic dialdehyde and the specific activity
of acid phosphatase were determined by spectrophotometric method, the activity of peroxidase — by
colorimetric method, the content of zinc, copper and lead — by atomic absorption. Electrophoretic
spectra of acid phosphatase were detected by electrophoresis on columns of 7.5% polyacrylamide
gel. Identification of zones with enzymatic activity on the gel was carried out by appropriate
histochemical methods. It has been established that the cultivation of soybeans on soil with a high
content of zinc, copper and lead leads to their accumulation in the organs of soybeans. The highest
content of the studied metals is found in the roots. Growing soybeans on soil with a high content of
zinc, copper and lead led to an increase in the specific activity of peroxidase in its organs. At the same
time, the content of malonic dialdehyde in cultivated soybeans significantly increased only in stems
during the phase of the first triple leaf and in roots during the flowering phase, and in wild soybeans
in leaves, stems and roots during the phase of the first triple leaf and in stems during the flowering
phase. It has been revealed that the flowers have the maximum specific activity of acid phosphatase.
Cultivated soybeans, under conditions of increased zinc, copper and lead content in the soil, were
characterized by an increase in the specific activity of acid phosphatase and the appearance of new
multiple forms. For wild soybeans, in general, there was a decrease in the specific activity of acid
phosphatase and an increase in the number of multiple forms of the enzyme.

Key words: soya, Glycine max, Glycine soja, adaptation, heavy metals, malonic dialdehyde,
peroxidase, acid phosphatase
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BBEJAEHHWE BAKHEHUIIINE U3 KOTOPBIX — CBOMCTBA IIOYB U
MUHAMUKA TIOYBEHHBIX IPOIECCOB, KOHIICH-
Tpauus IEMEHTOB B OKPYXKaIOLIEH cpesie 1 ux
¢du3nonornyeckas 3HaUMMOCTh Ul PAaCTEHUS,
¢duznonornyecknue 0CoOEHHOCTH PACTEHHM H
ap. s xaxjaoro pacteHust GpopMupyercs xa-

pakTepHasi KapTHUHA paclpeIeIeHUs 3JIEMEHTOB

B Hactosimee Bpemsi ofgHOM M3 m100ajb-
HBIX 9KOJIOTUYECKUX MPOOIEM COBPEMEHHOCTH
SIBIISIETCSL 3arps3HEHUE OKPYXKAIOIIeH cpebl
TsoKenpIMA MeTautamu [1]. s ee pemenust
MPUHUMAIOT PA3IM4YHBIE MEPbI, B TOM YHCIIE
MIPOBOJISIT MOHUTOPUHTOBBIE UCCIIEIOBAHUS CO-

CTOSIHMSI Pa3JIMYHBIX OOBEKTOB OKPYKAIOIICH
cpeabl. 3HAYUTENbHBIM HMHTEpEeC NpencTaBIIs-
10T UCCJIEJIOBAHUS COCTaBa M MHTEHCUBHOCTH
BIIMSTHUSI XUMUYECKOTO 3arpsi3HEHUs Cpebl Ha
COCTOSIHUE PAaCTEHUH, IPOU3PACTAIOLINX B pa3-
HBIX 9KOJIOTO-reorpauuecKkux ycioBusx [2].
[locTynienue TsoKeNbIX METAJIOB B pac-
TEHHsI OIpPENeNIeTCsl KOMILJIEKCOM (haKTOpOB,

10 OpraHaMm | TKaHsMm'?,

M30bITOUHOE  cOnepKaHHE XUMHYECKUX
5JIEMEHTOB OKAa3bIBAaeT YTHETAIOIee M JIake
TOKCHYECKoe BozzieiicTBue Ha pacteHus. Cy-
IIECTBYET YTBEPXKACHHE, YTO HET TOKCHYHBIX
METaJIOB, €CTh TOKCHYHBIC KOHIICHTPALIUHU.
CrenoBaresibHO, MUKPOAJIEMEHTBI M TSDKEIIbIC
METaJUTbl — TMOHATHS, OTHOCSIIHECS K OJHUM

Yanadeleh H., Kardani M., Salemi M. Study of heavy metals effects on plants // Third International Symposium On
Environmental and Water Resources, Engineering. Tehran, Iran, 2-3 June 2015 1.

2loeunosa A.C., Ompaonosa M. H., [Ilunosa H.A., Poeaueséa C.M. OueHka 6e3011aCHOCTH PACTHTENBHBIX KyJIBTYp HPH 3arpsi3-
HEHHMHU MOYBBI TSOKEIbIMU MeTayutamu // TexHOreHHast ¥ mpupoHas O0e30macHoCTh: Marepuansl IV Beepoc. Hayd.-pakT. KoHG.
(Caparos, 19-21 anpenst 2017 r.). CaparoB: OOO «Amupur», 2017. C. 69-72.
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U TEM XK€ JJIEMEHTaM, XapaKTepU3YIOLIUM HX
KOHIIEHTpALUIO B pa3auyHbIX cpenax [3]. Jen-
CTBHUE TSKEJIBIX METAJUIOB HAa PACTEHUE MOXKET
OTJIMYATBCS HA Pa3HBIX CTAJUAX €TI0 PA3BUTHSL.
OKHCIUTENBHBIN CTpecC, BBI3BaHHbBIN JIEHCTBU-
€M TSDKEJBIX METaIOB, — OJWH U3 OCHOBHBIX,
OTPHULATEIbHO CKa3bIBAIOLIUICS Ha CEIbCKOXO-
3SIICTBEHHBIX KYJIbTypax [4].

[TokazaresneM yCTOWYMBOCTH PACTEHUN MO-
KET CIy)XKUTb (PEpMEHTaTUBHAs CHUCTEMa. XO-
POIIO U3yYEHHBIM (PEPMEHTOM SBJISIETCS MEPOK-
cunaza (KO 1.11.1.X), koropast urpaet BaxxHyI0
pOJb B CHCTEME UMMYHHOM 3alUTHI PaCTCHUMN
[5]. Kucnas docdaraza (KO 3.1.3.2) mpen-
CTaBJISIET 3HAYUTEIbHBI HHTEPEC, MOCKOJIBKY
SBJISIETCSl BaKHEHIIMM (DEPMEHTOM OCHOBHBIX
METa00INYECKUX My TeH JKUBBIX CHCTEM U HEJI0-
CTaTOYHO M3y4€Ha JJIs pacTeHui [6, 7].

Lenp uccmenoBanus — U3y4YUThb U3MEHEHUE
OMOXUMHUYECKUX MOKa3aTesei B opraHax Kyib-
TYpPHOH U JMKOW COM B XOJI€ OHTOI€HE3a B 3a-
BUCHMOCTH OT YCJIOBHM BBIPAIMBAHUS.

MATEPHUAJI U METOJbI

Marepuanom uisl UCCIENOBAHUS CIIYKUIIU
oOpasibl coun copra Jluaust u nuxou cou op-
Mbl KA-1344. Panee HaMu NpoaHaIU3uPOBAHbI
IIOYBBI B M€CTax npowuspacranus cou [8]. s
JTAHHOTO HCCJIEe0BaHMsI OTOOpaHbl €CTECTBEH-
HbIE TTOYBBI B (DOHOBOM TOYKE (KOHTPOJIB) M C
MOBBILIEHHBIM COAECPXKAHUEM TSKEIBIX METall-
70B (ombIT) (cM. Tabm. 1).

OO0pa3ipl cou BbIpalllMBaId B TEIUIMIIE IPU
temneparype 18-28 °C. Ilepen mocankoil B
O0TOOpaHHYIO IIOYBY CEMEHA IIOBEPXHOCTHO

Taoda. 1. XapakrepucTuka mo4B AJIs UCCICIOBAHUN

Table 1. Characteristics of soils for research

crepuwinzoBanu 70%-mM pacTBOPOM 3THIIOBOTO
CIMpTa, MPOMBIBATM JUCTUIUIMPOBAHHON BO-
JIOH, 3aT€M BBICAKUBAJIN B 3aTEMHEHHBIE COCY-
IIbl C TIOYBOW. AHAIU3 MPOBOAUIN B JIUCTHIX,
cTeOJIIX U KOPHSX Ha CTaJUU TEPBOrO TPOMi-
YaToro JIMCTA, B JIUCTBSX, CTEONSAX, KOPHAX U
[[BETKaX — Ha CTaJIMU IIBETCHUSI, B CEMEHAX — Ha
CTaJlu¥ MJIOAOHOLICHHUS.

Jyiss OMOXMMHUYECKOTO aHallM3a TOTOBWIIA
9KCTPAKTBI PACTBOPUMBIX OekoB cou’. Benok
B OKCTpaKTax omnpenessian 1no meroxy Jloypu
[9], ymenpHYIO aKTUBHOCTH KHUCIIOH (ocdara-
36l — CHEKTPO()OTOMETPUYECKUM METOIOM C
n-HuTpopeHunpocharoMm B KauecTBe cyocTpa-
Ta. YIeNbHYI0 aKTHBHOCTh BBIPAXKAIU B CTUHH-
nax Ha 1 mr Oenka. MHOXECTBEHHBIE (OPMBI
(dbepMeHTa BBISBISUIM METOIOM 3JIeKTpodopesa
B 7,5% ITAATI ¢ nocneayroium oOKpamiiBaHu-
€M 30H COOTBETCTBYIOUIMMH THCTOXUMHYECKH-
MU MeTogamMH (cM. CHOCKY 3). CTaHaapTHBIM
KPUTEPHEM ISl XapaKTEPUCTUKN MHOKECTBEH-
HBIX (POpM (EPMEHTOB CIYKHUT UX OTHOCUTEIb-
Has 2nekTpodopernueckas noaBmkHoOCTh (Rf).
Panee BeisiBiiens! 13 dopm kucnoit pocdaraspr
¢ Rf or 0,04 10 0,75 [10].

B kauecTBe MapKepoB OKHCIUTEIHHOIO
CTpecca UCTIONIb30BAIN COACPIKAHNE MaJIOHOBO-
ro muanbaeruaa (M/IA) 1 ynenpbHy0 akTHBHOCTh
MEPOKCHU/Ia3bl. YIEIbHYIO0 aKTUBHOCTb TIEPOKCH-
Ja3bl Onpenessuid (OTOMETPUIECKAM METOIOM
no bospkuny B Momudukanuu MOKpOHOCOBa
Ha (DOTOINEKTPHUUECKOM KOHIIEHTPAIIMOHHOM
xonopumetpe Mapku KOK-2 (Poccust) mo nzme-
HEHHUIO ONTHYECKOH IUIOTHOCTH (CM. CHOCKY 3).
B kauectBe cyOcTpara MCHONB30BAIM OSH3UANH
comstHokucabIi («MHaTepxum», Poccust). Conep-
s)kanue MJIA ycraHaBiMBaIM peakiuend ¢ THO-

ConeprxaHue, MI/Kr
BomopacTtBopumebie
[Tousa Fyﬁ“/oyc’ pH d)OpE{LI (bog(baT' Bonopactso- [oxsuxHBIE GOPMBI
puMBbIe GOpMBI
MOHOB B Iiepecuere
Ha P205 MOHOB KaJInst IIUHK CBHHEI] Meb
Kontpons | 42+0,6 | 5,1 0,2 92+1,4 3,1+0,5 <L,0 <0,5 <1,0
OnsIT 4,6+0,7 | 50=0,2 15,724 73+ 1,2 202+6,1 | 0,9+0,3 | 2,4+0,7

SUsauenxo JLE., Kawuna B.A., Mackanvyosa B.H., Pazanyeeii B.H., Cmaciox E.M., Tpogumyosa U.A. Metopbl u3ydeHus

nonuMopdu3ma cou. birarosenienck: Msn-so BI'TTY, 2008. 138 c.
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0apOUTYPOBOI1 KUCIIOTOM, KOTOPAst IPU BHICOKOM
TEeMIIEpaType U KUCJIOM 3HaueHuu pH mporekaet
¢ 00pa3oBaHHEM OKPAIIEHHOTO TPUMETHHOBOTO
komruiekcat. ComeprkaHue IMHKA, METH U CBUH-
11a ONpeeIsI aTOMHO-a0COPOIIMOHHBIM METO-
noM Ha ciektpodoromerpe KBAHT.Z (Poccus).

Cratuctuyeckyo 00pabOTKy MOIYyYEHHBIX
JAHHBIX OCYIIECTBISUIM C IIOMOLIBIO IIPO-
rpaMMHoOro oOecrnedenuss Microsoft Excel.
AHanM3 pacTUTEIBLHOTO MaTepualia MPOBOAU-
JM B IByX OMOJIOTHYECKUX M TPEX aHaITUTHYe-
CKHX IOBTOPHOCTSIX (BCero 6 MOBTOPHOCTEN).
Pesynbrarel Belpakaiu Kak cpeaHee (n = 6) +
CTAHJApPTHOE OTKJIOHEHUE, pa3audusi CUHUTa-
JIUCh CTATUCTUYECKU 3HAUUMbIMU Tipu p < 0,05.

PE3VYJIBTATBI U OBCYXIEHUE

B nacTtosimiee Bpemst oBBIIIIEHHOE BHUMAHHE
yAeTsieTcs BOMPOcaM HAKOIUICHHUSI U paclpese-
JICHUS TSDKEITBIX METaJJIOB B OpraHax PacTeHUH,
a TaK)Ke MX JIEHCTBUS Ha OCHOBHBIC (DH3MOJIO-
TMYECKUE TPOIECChl M MPOAYKTUBHOCTh. Tu-
MMYHOE pachnpeesieHue METAJJIOB MO OpraHam
y pacteHuid creaytromiee (1o yOBIBaHHIO): KO-
peHb > HaJ3eMHasi Macca > I'eHepaTUBHbIE Op-
ransbl [11]. CnocoOHOCTH K HAKOTICHHIO METall-
JIOB BapbUPYET HE TOJIBKO MEXAY BHJIAMH, HO U
MEXIly copTamMu U reHoTunamu. Hakorienue

% 70 \;35 .
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% 30 %15
g 20 : g 10
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g 0 g 0
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OKourpons M OnwT

TSDKEJIBIX METAIJIOB B PENPOAYKTUBHBIX OpraHax
1 CEMEHax MeHee MHTEHCHBHO [12]. 1o umeer
00JIBIIIOE OHMOJIOTHYECKOE 3HAYCHUE, CBI3aHHOC
C COXpaHEHUEM CITIOCOOHOCTH K PENpOIYKIIUU U
CEMEHHOU MPOTyKTUBHOCTH.

B xoz1e poBEICHHOTO HAMH aHAJI3a OPTaHBI
COU PACIPENENTUINCH TI0 CHOCOOHOCTH K aKKy-
MYJISIIAY IIMHKA (TI0 YOBIBaHHUIO): KOPHH > ceMe-
Ha > JIUCThS = LIBETKH > cTeOnu (cM. puc. 1, a).
B nureparype oTrmedeHo, 4TO B IIEJIOM IIMHK
pacrpeenseTcss MeXIy pa3TUYHbIMUA OpraHa-
MU PACTCHHU CIICAYIONIMM 00pa3oM: KOPHH >
JIUCTBS > cTeOIU > ¢TBO (cTebelb)’. OTMEUeHO
YBEIIMYCHUE KOHIIEHTPAIIUH [IMHKA BO BCEX Op-
raHax COM IPH BBIPANIUBAHUN B YCIIOBHSX TIO-
BBIILICHHOTO COAEP)KaHUS TSHKEIbIX METaJlIOB
B moyBe. MakcuMyM 3a(UKCUPOBAH B KOPHSX
cou — ot 37,65 no 56,02 Mr/kT.

Pacnpenenenue Menu o opraHam cou clie-
nyromee (Mo yObIBaHUIO): KOPHU > IIBETKH =
JUCThS > ceMeHa > ctebmu (cM. puc. 1, 6). Co-
JepKaHue MeAu B o0pasliax, BBIPALICHHBIX Ha
OTIBLITHOM TOYBE, BBIIIE, YeM B KOHTposie. Mak-
CUMaJTbHOE HAKOIIJICHHE ME/TH 3a(MKCHPOBAHO B
KOpHsX cor — oT 18,83 mo 28,97 mr/kr.

CrocoOHOCTh K aKKyMYJISIIIUHM CBHHIIA (IO
yOBIBAaHUIO): KOPHH > JIUCThSI = CTCOIH > IIBET-

K = cemeHa (cM. puc. 1, 6). BoabImMHCTBO
o 8

2

20,6

20,5
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Puc. 1. Coneprxanue 1TuHKA (@), Meau (6) M CBUHIIA (6) B OpraHax cou (CpeIHee) B 3aBUCUMOCTH OT arpogoHa.

31mech U B puUC. 2—5 pa3inuuus ¢ KOHTPOJIEM JOCTOBEpHBI mpH p < 0,05

Fig. 1. The content of zinc (a), copper (b) and lead (c) in soybean organs (average) depending on the

agricultural background

*Here and in Figs. 2-5 differences with control are significant at p < 0.05

4Poeoorcun B.B., Poeooicuna T.B. TIpakTikyMm 10 (pU3HOJIOrMy U GMOXMMUHK pacteHuii: yueoHoe nocodue. CIT16.: TOPI, 2013. 352 c.
*Kabata-Pendias A. Trace elements in soils and plants. L.: CRC Press, 2011. 505 p.
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uccienoBareiei, U3y4yaBIIMX pacrpeiesieHue
CBHUHIIA B OpraHax pa3ju4HbIX BHUJOB pacTe-
HUM, COOOIIAIOT O MPEUMYIIECTBEHHOM HaKO-
IJICHUM 37eMeHTa B KopHsx [13]. Hamu Taxxe
OTMEYEHA JaHHAs 3aKOHOMEPHOCTb: HAKOILIE-
HUE CBUHIIA TIPU BBHIPAIIMBAHUHM Ha OMBITHOMN
[I0YBE MIPOUCXOIUT BO BceX opraHax cou. Kon-
LIEHTpalKs CBUHIA B KOPHSIX COM, BBIPAIEH-
HOU Ha OIBITHOM ITOYBE, ObLIA BBIIIE 0OJICE YEM
B 2,5 pa3a OTHOCHUTEILHO KOHTPOJIbHOU. MUHMU-
MallbHas KOHLEHTpalusi CBUHIIA YCTAaHOBJIEHA
B I€HEPATUBHBIX OpraHax CoOH, YTO CBUJIETEIb-
CTBYET O 3allUTHBIX MEXaHU3MaX, MIPEMSTCTBY-
IOIIMX HAKOIUICHHUIO TSKEJBIX METAJUIOB B Ce-
MEHAX PacTeHUH.

Hakomnenue TsKelbIX METaJIOB PUBOIUT
K YCUJIEHMIO OKHCIIUTEIBHOIO CTpECCa, MapKe-
paMu KOTOPOTO SIBIISIIOTCA copepxanue MJIIA
U MepOoKCHIa3HbIN TecT. B Xo1e mpoBeeHHOro
aHaJM3a I0KA3aHO JIOCTOBEPHOE YBEINYEHHE
yAEJIbHON aKTUBHOCTH IEPOKCHIa3bl B 00Jb-
UIMHCTBE OPraHOB KYJIbTYPHOH M AUKOH COHU
(cMm. puc. 2).

Conepxxanne MJIA y KynbTypHOW cou J0-
CTOBEPHO YBEJIIMYMBAIOCH B CTEONsIX B (azy
MEPBOTO TPOMYATOrO JIMCTA U B KOPHSX B (hazy
LIBETEHUS, Y IUKOM COM — B JIUCThSIX, CTEOISAX U
KOpHSX B (pa3y MepBOro TPOWYaToro JIMCTA U B
ctebisax B (hazy uBeTeHus (cM. puc. 3).
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B xone uccrnenoBaHMii yCTaHOBIIEHO, 4YTO
MaKCHUMaJIbHOW yAEJIbHOW AaKTUBHOCTBIO U
BBICOKOH T'€TEepPOreHHOCTHIO KHUCIIOH Qocda-
Ta3bl XapaKTEPHU30BAJIUCH I[BETKH COH (CM.
puc. 4, A). Ilpu BelpamiMBaHuu KyJbTypHOU U
JIUKOW COM HAa KOHTPOJIBHOM IMOYBE B LIBETKAX
BBISIBJICHO II€CTh U MATh (OPM COOTBETCTBEH-
HO. BripamuBanue cou Ha OIBITHOM IOYBE
IIPUBEJIO K YBEIMUEHUIO YIEIbHON aKTUBHOCTHU
kucioii ¢pocarasbl B IBETKAX KyJIbTYPHOH COU
U CHIDKEHHIO B uKol. [Ipu sToM uuncno ¢hopm
(depMeHTa yBeIMUUBAIOCh IS JUKOM cou (OT-
MedeHa HoBass ¢opma KD10), a mist kymeTyp-
HOW COM 0CcTaBaIoCh CTabUIbHO (cM. puc. 4, b).
OTMeueHO 3HAUUTENbHOE YBEIMUYEHUE Y/AEIb-
HOM aKTUBHOCTH KUCJION (pocdarasbl B IUCTHAX
(8 1,7 u 1,4 pa3a) u KOpHAX KyJIBTYpHOU COH (B
1,4 u 1,6 paza) B a3y nepBoro Tpoiyaroro Jim-
CTa U LBETEHUS! COOTBETCTBEHHO. Yncno ¢popm
dbepMeHTa TaKKe YBEIUYHMBAIOCH: B KOPHSX
BhIsiBIICHA HOBast (hopma KD5 (mepBbiit Tpoitua-
TBIH JTUCT), B TUCTHsIX — KD 10, B kopHSIX — KD9
(uBerenue). MuUHUMaNbHONH  AKTHUBHOCTBIO
XapaKTepU30BAJIUCh CeMEHa. BpIpamuBanue
KyJBTYPHOH COM Ha ONBITHOM MOYBE MPHUBEIIO
K YBEJIMUEHUIO YIEIbHOW aKTUBHOCTH M YUCIA
MHOXECTBEHHBIX (hopM Kucioi (ocdarassl B
CeMeHax, oTMe4YeHa HoBas (opma pepMeHTa —
K®4 (cwm. puc. 4, b).
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Puc. 2. YnenbHast akTHBHOCTH TIEPOKCUIA3bI B Pa3IMYHBIX OpraHax KyJbTypHOU (@) 1 AuKoi cou (6) B
(azy nepBOro TPOHYATOTO JINCTA, IBETCHUSI U TUIOAOHOIICHHSI

Fig. 2. Specific activity of peroxidase in various organs of cultivated (a) and wild soybean (b) in the

phase of the first trifoliate leaf, flowering and fruiting
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Puc. 3. Conepxxanne MJIA B pa3nuuHBIX OpraHaxX KyJIbTYpHOU (@) U JUKOU cou (6) B a3y mepBOTO

TpOﬁ‘-IElTOFO JINCTA, UIBCTCHUS U IIJIIOJOHOIICHUSA

Fig. 3. The content of MDA in various organs of cultivated (a) and wild (6) soybeans in the phase of the

first trifoliate leaf, flowering and fruiting
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Puc. 4. YnenvHast akTHBHOCTb (A) 1 cxeMbl dH3UMOrpamM (5) kucioit Gocdarasbl B pa3nmiuuHbIX OpraHax
KyJBTYpHOU cou B (hazy IepBoro Tpoiuaroro jaucra (a), ietenus (0) u miogoHomeHus (B):

1 — mucths; 2 — cTebnu; 3 — KOpHU; 4 — IBETKH; 5 —

cemena. CTperka yKa3blBacT HalpaBleHHE dIeKTpodopesa (0T

Katoja K aHofy). CrpaBa ykazaHa HyMepanusl BEISIBICHHBIX (JOpM pepMeHTa

Fig. 4. Specific activity (4) and enzyme diagrams (B) of acid phosphatase in various organs of cultivated
soybean in the phase of the first trifoliate leaf (a), flowering (b) and fruiting (c):

1 —leaves; 2 — stems; 3 — roots; 4 — flowers; 5 — seeds. The arrow indicates the direction of electrophoresis (from
the cathode to the anode). On the right is the numbering of the identified forms of the enzyme

Jlist AMKOM COU OTMEUEHO CHUKEHHE Y/IETb-
HOM aKTUBHOCTH KHCIION (pocdarasbl B TUCTHSIX,
cTeONsIX U KOpHAX B (pasy mepBoro Tpoityaro-
ro jucta B 1,1; 2,5 u 1,8 paza coorBeTCTBEH-
HO, 1BeTKax B 1,2 pa3a. [Ipu 3TOM BBISBIEHBI
HOBBIE (hopMbI (pepmeHTa B JUCThIX (KD12),
kopHsx (K®6, KO10) u nuerkax (Kd10). ITo-

BBILIICHUE Y/ICIbHON aKTHBHOCTHU (pepMeHTa OT-
MEUEHO B JIUCTBAX U CTEOISIX TUKOM con B (pazy
useteHus B 1,5 u 2,6 pa3a COOTBETCTBEHHO, a
TaKke B CEMEHAX, YTO COOTHOCUTCS C HOSIBIIE-
HUEM HOBOH (hOpMBbI (pepMEHTA B TUCTHAX U CE-
MeHax (K®5) (cm. puc. 5).

PacTeHneBonCTBO U CeNTEKITHS
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Puc. 5. YnenbHast akTUBHOCTE (4) M CXeMBI SH3UMOTpaMM (h) Kucioi ¢pocdaraspl B pa3TMIHBIX OpraHax
JTUKOHM COM B (pa3y MEPBOTO TPOWUATOTO JIUCTA (), IBeTeHus (0) U TUTOIOHOIICHUS (B):

1 — mucths, 2 — crebnu, 3 — KopHHU, 4 — IBETKH, 5 — cemeHa. CTpenka yka3plBaeT HarpaBieHue snekrpodopesa (ot
karona k anony). CrpaBa ykazaHa HyMepalusi BhISIBICHHBIX (GopM (epMeHTa.

Fig. 5. Specific activity (4) and schemes of enzymograms (B) of acid phosphatase in various organs of
wild soybean in the phase of the first trifoliate leaf (a), flowering (b) and fruiting (c):

1 —leaves, 2 — stems, 3 — roots, 4 — flowers, 5 — seeds. The arrow indicates the direction of electrophoresis (from the
cathode to the anode). On the right is the numbering of the identified forms of the enzyme.

3AKJ/IIOYEHUE

VYcTaHOBIEHO, YTO BBIpAIIMBAaHHE COM Ha
MI0YBE C IMOBBILICHHBIM COJCpPXKAHHUEM IMHKAa,
MEIM M CBUHIA MPHUBOIUT K WX HAKOIUICHHUIO
B opraHax cou. Hambosnbliee cogepxaHue uc-
CJIelyeMbIX METAJUIOB YCTaHOBJIEHO B KOPHSIX.
[Ipu BeIpamMBaHUU KYJIBTYPHOM U UKOM COU
Ha TTOYBE C MOBBIIICHHBIM COACPKAHUEM TSIKE-
JBIX METAJUIOB OTMEUYEHO YBEIWYEHHE YJIeNb-
HOM aKTUBHOCTHU NEPOKCUA3bI B OOJIBIINHCTBE
OpraHOB KYJIBTYpHOU M qukoil cou. [Ipm atom
conepxxkanne M/IA y KyJIbTypHO#l cou IOCTO-
BEPHO YBEJIMYUBAJIOCH JIUIIb B CTEONSAX B a3y
[IEpPBOr0 TPOMYATOro JHCTA U B KOPHSX B (azy
LBETEHHUsI, Y AUKOM COM — B JIUCTHAX, CTEOIIX
U KOpHsX B (pa3y MEpBOTO TPOWYATOTO JIMCTA U
B cTeOIsiX B (hasy IBETEHUS. AHAIN3 yIEIbHON
aKTUBHOCTH KHUCIION (hocdarassl MoOKazaj, 4yTo
HauOONbIe aKTUBHOCTBHIO (epMeHTa o0ia-
JTaJI LIBETKH, YTO, BEPOATHEE BCETO, CBA3AHO C
ydacTueM Kucioi ¢ocdarassl B MOOUITH3AUU
¢docdara, KoTOpHIi HEOOXOAUM B TpOIECCaXx,
MpoTeKaromx Ha ¢a3e usereHus. KynbrypHas
COsl B YCIIOBHSIX IOBBIIIEHHOTO COAEp)KaHUS
LIMHKA, MEJIM ¥ CBUHIIA B TIOYBE XapaKTEPU30Ba-
Jach yBEIMYEHUEM YIEIbHON aKTUBHOCTH KHC-
70# pocdarasbl U MOSIBICHUEM HOBBIX MHOXKeE-

CTBEHHBIX (hopM: B IUCTHsIX — KD 10, kopHIX —
K®5 u KO9 u B cemenax — Kd4. J{na nukoit
COU B II€JIOM OTMEYEHbI CHIDKEHHE YAETbHOMN
AKTUBHOCTH KHCIION ocdarassl U yBeInYeHNE
YHUCJIa MHO)KECTBEHHBIX OpM (epMeHTa B JIU-
cThax — KOS5 u Kd12, xopusix — KO6 u KO10,
nserkax — K®10, cemenax — KD5.
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