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PROCEEDINGS ON APPLIED BOTANY, GENETI CS AND BREEDING. V. 176. 1.2.
2015. 1L9p.

This volume presents the results achieved worldwide genetic resources of cultivated plants and
their wild relatives mobilization; study of cultivated plants varietal features diversity within
their populations;collections development and conservation identification of accessions
genetic diversity. The results of flax and alfalfa collections research are highlighted. The
information about an outstanding scientistBGKarpechenko is reviewed. The results of the
study in the detection of crop wild relatives in the territory of the Pryazovsky state natural
reserve are done. The role of -@ocumulating plants in the technology of copper
phytoextraction from soil is shown. Molecuigenetic approaches to detectidrnirgrageneric
variation in wheat are described.

Tabl. 15, fig. 16, bibl. 210.

Addressed to genetic resources experts, geneticists, plant breeders and lecturers of
biological and agricultural universities and colleges.
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"DO NOT LET LAURELS CARRY YOU AWAY,
THEY ARE CHEAP STUFF. . . " ( VAV LIQVHESSORMALIGN
OF G. D. KARPECHENKO AS A LEA DER
OF GENETIC RESEARCH AT VIR)

M. A. Vishnyakova
The N. I. Vavilov AllRussian Institutef Plant Genetic Resirces,
St. Petersburg, Russizmail: m.vishnyakova@vir.nw.ru

Abstract

Background: The article is devoted to the 90th anniversary of genetic
investigations in the Vavilov Institute. In April 1925 a young scientist
G. D. Karpechenkavasinvited to the All -Union Institute of Applied Botany and New
Crops, headed by N.Vavilov, to lead a newly establishedgenetics laboratory.
Objective: On the basis of the correspondenbetween N.I. Vavilov and
G.D. Karpechenkan 1923 1926 the analysis of their working relationship during
this period has been madeesults.When he &arted his workatV a v i linstiute s
G. D. Karpechenko was 26 years old, but he had a good education, methodological
training, certain scientific background abdoad expertise igenetis. His abilities
attractedV a v i | attent@ors. The history of relations betweémese two great
geneticists of the20th century is confinedin this article within the period of
November 1923 May 1926.Most of that time they werkar away from each other
and communicated through letters. These letters provide us with documentary
evidence of V a v i IDoKarpezhenkoe Whp had ono &perience in
leadership and organizational wdrkhow to determine the key problems of the main
division of the Institute. GD.Karpechenko, by #t time, had releasedthe
intergeneric hybrid®kaghanobrassica (crossing different cruciferougenera radish
Raphanus sativuk. and cabbag@rassica oleraced..). He was inclined to continue
his work in thisfield. He studied cytological bases of crassompatibility, looking
for ways to overcome it, etc. However, Vavilov insisted on the development of
genetics and phylogenetics of different plant species from the collection of the
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Institute, andto cover the widst possible range of crops. He hoped that the newly
establishedepartment of Genetics, will be "the main methodological laboratory that
can be accessed by employ@eshargeof different crops.'lt was rot immediately
that G. D. Karpechenko understoodate tasks. Howevel/ a v i Iclear @isson of

the role of his Institiin the development of the agriculturetbé USSRcontributed

to the formation of the young scientist not only as a leader ob\gBnetic research,
but also as a great scientisttbé global scale.

Key words: N. I. Vavilov, G.D. Karpechenko, genetic laboratory, the program
of genetic research in VIR, training, correspondesfc924 1926.
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ftcj HiNlstsW dzts Wstcd3dtetso Ols ! Cdzt yj o 5§
cOL cOB sIsOls! Jets Isj 3B3OIdSEz o Ctsdzls § € fi
StceOdzd L 59 Ols+  dz2Okzydzr § oL OddBtstsisdetsh j dzd v
ddfflszls detwOdz tsd W dzOcBZOdO o wOMIs  d
sLd2Oyodzts d sftejHjdzidd] fklsj2 t©OLaodls
MistcOdzj dzO Bdzdy ©O2h jj BRHENM]J.

1 O sdzdzed d3, uybsts cjdzgilsde O o 1 Ists otej d3
ZOkz¢ ts2 . (4 MEedden j dyf | ZOyOdztsds mm o j ¢
fidtcj slsCteriIsr L OC sdzr dzOMmdzj Hise Odzd W  {f toc
sjtedzdddz ¢ccjdzgjlsdCOe Brdz ftejHESYJdE . .v,ddz
d Issdz ¢8. 0 o9 Gz o dzOkzyder 2 BBdrtSH Is]
cWidtslsdtf e, §te] ddzsyj deezd3ts disolrbbwsid @£0Q).dzts d3
1 Ok¢ O, ¢ s Bitd¥266 G o &9 liosmmdd B dzs
d3j dzH j dzd L d3ts o3, stsdz ¢t ftoed 5B to] Is|OrARRE jif tcC
ljuyustsdiitea ©, c¢ccjdzilsde O ftedh dzO o Ingsfmmd!
Vechtomoy 2012.P. 5).

14 dzj g6 Ow LOHOYO MsswdkzO fjtejH i3ts
sMmis Oo damamjateri 1} j stcseo M k¥ Mmj dz MEC R i w2 Ml
cl jbtwcaClgEeasmMCoj. 5 ftcdjLHO o [ j dzad dze
HdzW fsHeBlkseCd ¢ dOzydzs?2 H jdavidsidi delzts
OmMf dicOdzsztej) Htod COWjHt] GjdedilsdSd d
ftesosHddz d2O0 HJjdzwdzCOr d o GCtesh jydzs?
g4jdzj Cydsdadzts?2 MisOdzydd <4 104 lizttsasbyghardse (1
etal, 2013).s O3 tsdz B" &z & Mmbststtsdz] wsls f kB dzd
fdm: &30r ¢ dBOIjted dzO c¢ctHddzsC s, disdzs
Hicky dets?2 Mmoetsj?2 Midg J d twsHdsiz 1 j d fi!
Cslstster 2 corcetsdgvdz B" i3 dgv dL dzOpdzde®Is t
ftcd tsBI jLHOR Hwdzj2e (dL daj tfkzsdz. ).

Il mmdHddBsdilz, ddj dzdets o ¢l jlsteseaCjé,
#j dzj Cydddets? Mils Odzy drd) O of dsdzsipOS Gstel3f] jdagf jindz¢
) 119?22 G . $G.1,918tgcesHA@Icl § Yy dzC 5 MilsOdz
OCOHJ B, 2 PLoggEDODEz dL [ BMCor tcOB tsls
4 OtcOlstso . [ HZOC-isOLaz b g sz tsMls Oo ¢
sfr e, LO Ctlsster d3d f tod ) 3Qjishd@d@peidd , fr
1 RJOoaddzse MmdMmilsj BOIsd yd MS-dO idfty a i) OEzj ,0
ftocso j ot Odz@dzf L Jtetso Ols! Mmetsd fMmjeor (d
zO ¢ OWajmarsaxE [ dz, Ctsdzgj ydes 4, dzgj BsE
stededdOd d § s’ f§7isddedftgcyy defys zH jz
fcsosHdoh jets MCteih do Odedwy tOMiIsj dzed?2 d
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tc § H ‘R&pthanussativusL . d ¢ Bdsdchdieraceal. s Itsdisz
Brdz ntesh 5 L d&2OStsd3 M J ¢ts 1dgQ baj deydfds dzs |
HR.,MOJGCOEso" &3 d yqlgdS dEOGHy Py j dz@ o' Mis¢
ttOBtSIsT tBtdn kZyd d@ ., tj Cds@iyQide]|D dAsm2O3
Hisdzy detsfils! twkSCtsotsHdlsjdv COWjHter Mmj dzj @
tcOB tsilsr sdz f dmoOdz: ¢cltej CtcOMmMdzr &3 HBY SC
dMmfMdzj Hise Oded™ 5 Ydbtshizs ©d J 1L jSddhfie
heredity 1980.P. 96).

1 sH tkzEssBHISC SO jppsQlj yj 2S¢t thk
BOMh sOB dz" § MOt diagdatg ciaf WgsM < d§ dMmmdzj Hs
tcOL dz' » tBBHEtSO, 9 Issdz ydmdzj d €Ctoj Mistsy:
d G5 dzj d&34 daj 4 BOMh sOBdzr &3 MCtej h do Odzd
L dz2Oded  zygigsdssmisdz  Oteclsdzj ctsea MCtej h doc
tcOMM cOhrR] Oalaf ztso dBsdtsHisets dMMmdzj Hiso Ol
s Mtsotej dzgj dedz™ d3 Y sdgw Isdw dz OMmY d tc O dzls 5 d3,

tsB J HJ dadz" | yomr fn dzlzry.D @zds ff) dizts © df dzts H @ Po da
OB s®®J J WL dsdse § Gt j das 1 o ¢
P41 dS O jipsDPief jud dzC s d ddescHO ftedmt
4 R [ ] G OdAylang 2007).

1 jteor § HSC Zd3d dals Odz! dzr § ModHJjlsj dz' f
1 sO0Otelf j yj BSIsOaodd detso ' d3 sls dzts i)3els wh S . C1tDd
) -iﬂ33 stggjczHise 5 ftodS dzOHdes?2 BBlsOdad €
fJjtceo OV firlsO®® | ywKalpedeenko 1924) |, zOf d ) O dzdz
tcJLizdz SOIsOd3 tcOBtSIsT , dzOy OMss dzts[ df- tg B8 dyts fr
Gddzgi sdud MECdd oL Od d3teias Edasfergedzd ¥ s g dz§ Iz dzr

1 Ists2 Mis @lsl'@fo d dgts or MdzOdz Oolststclz Is t
Mo csotsHdIsy dz' dzsds § d ! d3d ftcd ¢ dzOMmd dz
BSlsOdzd ¢ d df Myl ) OYdspCy Msseh ddz 5 ¢t
sfkzedzd ¢ tso Odzd ¥ d Jets MmMdzjHEs h k28 tcOB S|
shrtlsdes dz20f j yosoj &z o t©OL BjtOr jyols
dzj MC sdzr ¢ 5 (Gxrdharbvgt@le 2013.P. 187).1 ted ¢ d&zOh j dzd |
LO®R) Hdzd dzts 8™ a5 d ff e gzv o  figizjlsitlzds " j ¢z te A HA
ftod € dzOH dzts 2 BtslsOdzed € J 6, df sypdizl' ®lsdndée Ho j
BsdzsH 6 s Eud dztsc s, &ZzOf d M Odzdz" j fts
dimfmdzj Hise Odzd 2, 1 tctHoajlHn] dElsiRB odEbhasealibaeQ@-
Mmi di3d 2 Mis & DKagpexheskpl92H, 8 ) .

Il 124 oMsaph j dzj MC oz sCOG fjlsy@ladgt2ts , 4 . d
dzd F o Jaurnalof Genetice Kdrpechenkp1924) . ClsO fEkBdzd € C
fMH] OO (s In@eddtke Q .d rRfted Jets MH] 2
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Zq sd3v dzlrlsItsD o dzise dzOf d MOz tej ¢ tsd3d drmi®lezizdz
mMetsmdzse Ols j dzs d t©JHOSItkz Y EZtdOdzOo,

sOtef j yjdzS¢ts dr 1 jlstesomMEts?2 OCOHJBIdI o
Jets J oot DO jIs o B &kOMIsd CQreciesazs cd d
dzj S Blstster J Je6B tjLkd sOIsT | dzj fts d3dzj dz
MlsOls! & . ( Mdzd d20 BEHjIs 1 Odg ddzlsj toj Md
l Ohjd3 ¢Jour nal of Geneticse. ClsO 0
HEC sstc©® 1 DazOh gd&z@ dzkzyh JjEG§ oY i sdztdeg @O

Ish Olsj dz' dzts. 1 md ftoj f OB O"idtelzs fighlzts Is & 4
@O0 j yj s CO¢C HtBtetsMise j Misdesae
Isi 2 §t Cuyditamestfzgdzd ¢ s Odz0 o dz@" j o3
C dzOH dzts 2 Thescle@ilizgdagés 1994.Vol. 1 P. 113)

R.J Oo ddzts o dzj MSC sdz! € 5 i 1) Ro O bizd dg® dz
dzj H s @dedOMey j Wi dz€ 5, dzts s ts, Yylsts
Edz¢d M Ctltster n ftoj HiMIsOo dzv dzd M b
Is ) s dzO, Br dzd ftotsmditsistcj dg 1 ©9 Oh ( dzr
09 Oh d dzO 9 [sMCoj, CkHO sdz  fJ t
s dud MS d2 s 4 defflsff st ls j of &. fted 5RO
o’ IsO Kodzh 2008 = (

Of toj ddj. IsK2aEjam@izfyffd S d 4 Jsteedv 7 d
JHBY Gjdzjlsdsd d MmjdzjCydd 1jbt
HJ i3d flzO 9 sB 1 s ts 3, 1 ¢ sdzO?2 RO Odz
Oz HAzd Isj dz' dets f jJtej 4 = Ols OB tslsOls!
sdlskls ftodS dzOH dets? Bsk@Uzd gy s . dzfsder
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s
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q
1
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L
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9 Oz dzj sBrSH J d3tsfyls ddzj Is:
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t9.2-1,d.77,1.20) ; ckyjdzr 2 Myfiydodzdmls, L O¢
slsHj dzsd3) Bh ARhiv¥IRdZ. BIJE W& 30) . [ HA&OCS
MisteOlIsj e dud M<dJ L OH OYy(d tcOLodIlsdw d f
1 RJOoaddzse dzgj GBtOh Odz o ded BOdegd W dzO@ Is
ModHjljdz Mlseakjls d Il sO@EYs) Y ulsls ddg@
dzy dzistsjedists MY J yd Odzd mMls©, L Oe jHEZE N jGets
sdLtshdzts 1cOf tcpPdzwlzj MIT BBz ¢ d d3d H dew d3d |
&z tsils ¢ s d3@d2 d thesas@dda HfdgdsE dzO o j dzj ¢ y d s dac
1 j s tgs@Liffdss § firt ©EC sdzyd Is mMotsd cjdzjls
gLz jhj toshmdazd o domMitsemSdr Isjf d
ssdzsedudi MSdy Htod f OtcOIlsr BT dzd dMMmdzj +
dLsdzdtetseo Odzdz" = EZyYyoOmlss On .
OCOdydo O Motd wOEBGIEBss NCEsEES
qu Isjd3 dzj &3 dzfsglz’ Mkesj dZOBBE QL
Csds ddzemisdlskzls g, dzOB Pz Is  ts 9"As
HtesC d dzzd 2P0 drdzm S Iz s . | OBtcOIststed W
jsMCtsd3 vjdzfj © tHdtsdE dL LHOd?2 4 dd
R.J O9 d dzts o Stcc Odzd L 59 O6z) dzjfif FlikgcOGr tHatzd
fMlsOdzyd® [IsH j d&zO fted C &zOH dzts 2 B 5ls Odzd
o] Stcc Odzd L 59 Odzdzlz ® 9 SlsHjdz @6jdzjIsdsd
tczC tso sHMlso 53 LOR] MisdIsj dzw [ H d iy (X tds j tsotaC
(Fiimonov, 1972). 16 Mmkh jmsok, s8] g dt
Bsec ftosHsdy dIs! d toOmhdtedls: mMetsd ¢
SlsHOdzj dzdzs? e dBtedHdL Oydd d ydlstsej dzj Iso
160SCIsdud MSd MOl ks s j fliede§ gz o | . d
1 RJ Ooddzse ERAapddedjils s L Otckze j y dats?2 Mmlis:
Gjdzj s ¢ O: ¢cltcd MmMjd  smr &zOs l O3
CBOdZH Jtetso € d qmsqqmow CO¢ odHdlsj,
mMeh jmMlsez B dzts B" yJj dzj MstsBteOL dzts ff to
Yylstse" fwsHEZyYydl! wLr¢d d R"tlw B' éB@dz]d

55
tc
r

—~ =g —

ftsjHjls], fsMisOoadds 1 O3 BJdzdzdtsdz L OH(
fSHHjtyOl: 10 d o WJddoOdhtsestsd Glsdsh
fts Hisdzy dets s d HOMIs 1l Od3 oL Bsy desls
¢ 5 BO dzH d Bensh@rétal. (2013.P. 194).

iMitsdz ¢ wOfzpy OB dzisg MOdz B dzisSH |
j LOtkBjydzr » MOy dtetsoatse d MmMsmls
j2 Mmktdls §sBroOlk! d fsodhOls:
O Mt jdedzs | JteB jtlsO 1 ddz' MsdzOé
Is ! wir CQlsj hfs®@de,Ols'f s dH Ols! B
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

OHBR o dIs! mw , dzs Eydls' mMw tsMmtse j dadets
fsetsdzr "j GCdzgde d 59 dzOH J Is! wiLr Codd,
| oty IsCtso j dzdzts, CO¢ HE®BOE . 158 fto
COIEts HJ toy d d3ml¥ tc HaD Gajnenatzisetizl., 2013.P. 1911 192).

mazstf sIR.) Qa.d dzseo O ko j dzyOdzd fij'ts § e fry fiydd Asts
B Mwvyo ¢ tsmdzj fteddew Isdw &zZzO OBtk o
sftclHjdzdoh dMm: ff dH]tksed]j? tcOB SIST
OQoaclkMmlsfp. I 2ty 4 dz6 5, B dzO ¢ s iy @5 af dizjs dzdz'd;
9rJinOdkz L O toks.

lts otcj dgw L tcOded ydets?2 S tsdgQdzHiffticts of §
1926¢ . ] J stec d? r 3 Isted j o dy fsMmjilsddz
ydbssdasecdu MSdy dOBBOIststedd HJjowIlsd | ¢
o bkddpgpelsOns zojydd d 1swejcdd,
ftcOCIsd S tso Odzipw O COWJjHt] GJdad sdC(d
M dz? MEBSABLW2MIsSe j dedzse s S sdzdzy HY O | Oded
sBh Mo ® s02L jtcO® lddzw ¢ jdzz &3O o | J ted30
[ ¥ ) dz0O, 1l dIslsd dze j dzO, B J dz" ] OB 2t O
f 5dz0y O dzlz, ldtBteed?2 1 BdIsted J srdIyO ox[tfdefspr zo
MO » oMLy Jdzdz'r » ISsdZ2ZO~. 1 dMOdz, o

Ju
IR
o¢

zojydd dJi3j dzd Btsd "2 EMfja. JllsgEElge
CC LOwOLddz dr MmMotddd twjH! SO dzOMmls
fsmMissw dzdes cwsotsteddzd B L Isdrn 6dBtedHO

mMemMiHdz 2 Cd@3dzOIsT sy o @fsdzded) wWBL dntiso
fndzts © ®dpHanusBrassica Is j Is tc BakajatisiddH ,Hs.. 1 jJtoj H M
slsi jLHSA o Mmj Bsd s stedd ts¢ @a jOdfyf

dzts ) dz" d3d , sO¢ ybts w M Btd hts2 yJj mis
MY stctngedClausen v ykefmlseolkzy , Mtse jteh j dadats
B dz2v LO Bs2 fedjLH, Osfisjdecddanlyssts,
tcOMmMmis ©dzd iy B ts &z Gofickafovetals, 2Q13.™ 39 @) .( 1 d M
mMotsdr yYydbtsdsecdy MSdr ftoj f OlcOIsOR: cl
~nstetsh dJ ftcj f OcOIsT , Clstster J ftesdL oSt
(Goncharov et al.,, 2013. P.196) . ) slso jIs tRiddEQids o &
dzj MG sdz! C 15 sha &zOY H OB h dj fdm! iz3O: Cr st
1l sdzEyddz Otz ]l Oh d = fdmids M fdmhod
Fodzj CO2Isjfm!, 1 Ists HiMhjor 2 IstsoOtc; -GBteC
tcOL 2 ilz, d C 56 H O d3sn?idnjls-alzdig M3z dztsdzO1g y C
ltejHMIstsdIls BGsddzOv tcOfg JSts'0) L dgtiglas cisjodd
H dzw 1 Iss@ts ftiosh lszHdtese Ols Btsdz! h Iz
ZlszHndtokz2Il] Y8C0O0 dzaj §tsLHdEs, dzOGBdgY 2 s
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ktsds 176, of

MdMmisj BOIdU) M dlstsig” ez if 1 j Isjn €BEB SISOIs!
B' , YlstsB ' lr mMi3sc dzd o ff dzisls dzlz ® f sH S
¢

ke jdzisdSd o tMej ddtsMmisd, d Isjr ¢t
~ndzjBdzr §j L d&zOSCC.

sstetsy dzOh j () j dzOdedj MmMotsHdIlsmw ¢
sy MRotsHCd 6 wlsHjdz d2 &3 ¢ j dgj Isd
ydeh dm: MsMisOo dzv Is ¢ s0¢dj MesHCd
H B dzj (o-MypglwdSeGL, O {sStdi B
J | Y KBOedMmisjteMSdn + CL O detso,
n q’fr]fndzJHisaOlstzJQ LO GtOdzd yd
dzd 1k WOLE. 1 0OHB ftjHdls
co¢ Eyted Y HJ ded W, Colststets g SBWLOdts BT
oftesmMiso sOC a6t tetsH O, mosHC(d smss
Stoddg@dz! dz" § w©WOBTSIST . 1dMStsdz S8 dzj M
cOBBISO Issdz €5 9" JEetOj s Bls fpsiaO©wtdz] dac
al., 2013.P. 201).

v OS¢ ddi3d H-iz@NEOSdls dz d' i3d B dzd Fdf

i sHyd dzj dzdzts o3z, Zyj detsets, @ © B Gdg @z eiztizis dst
MsOteh jets § dBZOHN jBE. 1J ofmj dateOo ¢
r Bdlstcd j o d ykz. [J]ftcOaHT &8 Odzw : ¢ R dzjsteUd J
sh dB dzd iy CisOsdf'diitcydggswy d&3j yls O; wo oyl
ftsdzdzs, OBMbdzs sdz" 2 fsCts?2 Isdz CBtso 0 tfj
cddzdzOL dyi M sets fijtedsHO d IBEHO BT &z
B I dzt&Sencharowtal.,P.203) . { OBtslsOdz tsdz ] ¢ d dizdz®
d kisttds, O o {2 LOCwEOd]yudks?2 ¢ tdC
dzj tco dzts, dzj dBsc kz 15y OMGfipts a,O Maldizjs ' H EdZO ¥4,
LIsdn cdBicdfHdBf@E d 1 d¢tsdzos R & Odzts
slseo jIsMmise j dzdzsfyls ¢ ykzemseoso Odz L O tkzB j

ddzmlsdlszlsO, dzgj Hteder ¢hd2 jh jGodchampe tsj d
etal., 2013. P.200) . ¢ twifrf ts d3y Hzp g - L O jHEE N dd
OB stcOtstedj2, " nttsddyjmcd i OHOSs
syd dz dzj dzso S s ff sdztsy j dad Jj , dL Ctlsstot
} sz yOj IsfipMs BQGALtsB tcOL d 4 . C syJ dz B’
CtsdzO2 Ro Odztsoajd y( ¢ fdgjfmedss, dista j dz CtcC
sjtejfmMkels Hjd&zO I MmjMmss L dsets RAMisdlsk
© Ad) -

1 R.J O d dzts o slso j yodz toj ¢ Izdzv tcdats, RS
i

te

~a -
UTg-Qa
&

COLT90Odz 5 LOHOYO=R, mMsswhdn ]t
H MDYy s, JJitweed?2 | &Bdisted
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

sBMistswisjd ds d Mt oMmj2 dmSt) ddatsfyls: v
Hiolzy dats 2 d ftcOo ddz dats? fnd &3¢ J , ftod L dzO
dmCtej dedetsfplsd 1 O dR Htky jMise jdade" = tsilsdz
Bdets ¢ s Ols s WO ls o , sy  dz ftodL dzOlsj dzj dz | ¢
ssdz2 ¢ts MEOL Ols! Ybsts w (GpighateyedatizP013 | C
P. 205).

1 sfdzj Hdzd d3 1 SO sd3 MisOy dtetse € d dBisdztst
MOHtseasHYj MSd?2 ddzmisdlskzls vddzz W BPH Odz Is f
B dzZGH G S vy dzts@G 5, L 2ZOS sdi3sG 5 J BBz i ts
1 R.J Ooddztse O, HOY J n dztptfstOsdddg ytg daf dsL jd Hf ¢
J BBz d2O0 f jtcotsj otcj d3W tsMis Odztso dIR6EHY O i
dzj MCtsdz! S5 Hdzj 2 1 & Btoc ftfjtay] be€asCiziop .4 1 Istsdz
Metstetsf sMmisd y dats ¢ sdzy O dzipw ) oL tcOMmIsj
H4OHBOaBHYJ MEBd3 ddemisdlsizls j o [ jtolstsdzj
' s dedets MtstsBh Jdzd, yYbts ftoj HsMIsOo W Is
' EHtsB Mise O Gandharovét @l B0 R 2 0(6 ) . ) ¢ dz

cd?2 1 Bdbtedjeody s dz dgj MS sdz’ €15
' hdd oRUID® JdgsyH 3 O3 dzt
f zOdzd tctso Odzd W G J dzj K
Y d 34 dp > H tSEABEtE(O IS t
CslststcOW HBdz d2O BT dz
sdlkzls O, ftodh dzs € ¢
duyd m¢d 9 sHddtsyft kz
skHjdy MECdBd g, Ofiz§ d iy Gzis k

1 RJ Qo9 9 HBoBdz dzts tej L
OBfMtsdzs Isdets dzj EZMmMbtotsddz o Oted Odzls f tetscEtc O
BB Istedjodud 3. MmOLOCIs]feg Olsy j s HzC ot o &
sdz corBtcOdz, C0OC d3dzj HUDJ E[fgw ,¢ Jaddy Js € jdt
tcOfMmils j dzd 2 , sHdzts o toj d3j dadzts slseo j yos h jj
dzfIs d Is z G@déharovdt al., 2013.P.2 10) , s fted s
dotcdIsi s bkcdzze dzj dzdzt€ B zdnuslday f dgdHoaes jofsH |
J OQoaddztse Istcj Btso Odzd qdztedsts tc ) ezt M ldzg O,
sBh j2 ©OBBI', Ckttks ojHjl Rz
Sn90lsr 90dzO ofMj?2 cjdzgjlsdSédeée ofSLHJ
dzO 2 RO Odzsoady o BOMh IsOB OR d dzfmls
dud MSdJ ddpdgslaj fids o Ozdgy Is HfttsO 3, Yls s
Is j dz' dz" 3. ¢c1 O0ff dBOdts ddzls j tej Mz j Is
yo, Wy dg'i f d o gofa. ststsy s, yYIs s
Is Iz tc § lddgjIsdyj ¢ Ow ZzOB tsteOls ts-tod W é

o,
&
@ 13
©
&
(O]
P=3
o,
=
(O]
&
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cdyj MS 2 OB ssBistsR@d iIB5c & E&BKOM Ols! M
tcOL dzr &3 ¢ kZdz IsktcOd3, d dzizy dzts, ydsds@H j dz0,
Gjdgj IsdCts?2 o (tsdzdsd tBi jd&j, Yylsskbts BT
oMmMwitsd Mdzeyoj, 1O0KR ftedujlshy Eyj Ml
BilssH] d L @dpiEi§ cddsOYtsizsth jddd, COCB]
YWdLddsedyj M ow, Y d Is s dzts cGpnglhaip@ & val,, B d
2013.P. 214).

1dteed? [ Bdbtedjodu, JNMj daf EMmfjoeh
RdzmIsdlskzls O, sl dzOIs ! jet yjdzd d2.sfMmdz
ftcdL dzOe Odzipw : ¢ccC MmMsemjds dzaj Gosdzdisd¢<,
L Oded BOQIS s HJj d&ZOd3d d onskzz g @O T s s dzistt
BOIsjtcedOdzsd3 Htczecdr dzOBBKOItsicd?2 Mo jtc
LIssdsz. [ dzgy dzj wWhmde dzOhd oL Od d3tisys datsh
(Goncharovet al,, 2013.P.2 16 ) . R M ftedmzhdd J &3z
Zls tsydav dz: ¢l OMmMdzj HEj BB 2 s |1 O d&OIs] tec
otcj dgw , YlstsB M ddd3 L dz0Ctsdidls! mw
dzj { sftcj HMlse j dgdetsets f jtoj rnSHO M toj dHad Y
Ctesdzy tOmMmMlstcts?2 Miseo O y j(Gameh&ravet &.) 2PL30O Is -
P. 210).

1dm: z©) Paddzsea © M wMstes?2 CtwdlsdC 2
Br dzd Mmltsdzr tjL¢d d CObjetstedydsy , ylbsts
sdz MisOdz Istcj Bso Ols! 9o Ha a OE Jjj ddfOldct d’' udpszs
HE®RE2 . | J B3Odzt rRid@ondiadB@sp@izddzj] . ssdzt S5 k1
dzs q § dzOdzqf tslzQ el jjujdeC 5 ydbsasedud Mt d
MydlsOdz 1 Iss HEBdZJttseo Odedj &3 tOBBIST
tslsH j dzj dzd d , Colste’ d3sstcfRC s tgH f gizj o g
1 RJOodddzse §dMOdz: ¢l Iss yj otej ddY Hdzv
tOBIO G jdzjlsdujmMittets fBEYHEO, Sl
tcOBtslsO tcOL 9 j todzlzdzO M d s fghjddyd,
Ctoj Missyo j sdzr dplsmid® twWpRisjsHod f 5 § dzsH s9 S
i LjdBgdzvdedCj; twkzSCwsotsHdIls! xj d ojMmisd
yomisd, ~tl% 6jdzlsdS Ondsudy ) dsals (i d Bdizifls
cdetdHdLOYdJ?2 bd ¢t HdzvW MmMoetsdm
d e Mlsstcsdge toj h j ded v f toctsB dzj d3r 1 Q
BsdsctcOW dd sIsH j dz' dz" - tcOMmlisj dzd 2 ,
yomlsdzsmisd, fts dBiyHEZOJHESO B2 cdBtec
dLBr k¢ ydbtsdztsedd dzO Wtdzgy §EkzMmistslsr o
dzj PEddz dets. A dlsdzsedw dOd3 dzy &z0 ¢ O¢
LdzOyd dedw d3" J2 dzaj ftdHOjd3, d MmMC tctsd3d
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

ddzH e JUo M juPo dlsimSC@e?. dzOBtSKOIststcd 2 )dzEfiy 5k
o tsdzdzj PHso dzj so stew j Is. [r LOddzlsj te
Wddzse jdzgj sdSts2, d et j cjdjlsdis?2, o
Mjtyjdzr, Btk (Sktstesets HJj2Mlse s dz
1 Ists2 yomisd. 1 sdgv Is dats Ylsts dzd sSCe st
LdzOydlsj dz' des?2 Bjtey d YwdzjotsHT, cHzOY |
Ckdz skztelz, dzi © J 4 4 Milsoe j dzdzr ® G6jdzilsdS g,
HOYJd wddzlmC Ow, d stk o j Mm: Y J dzls te
Htsdzy J dz BT Is! 2O tc Oo dzj dz Cohrufjadadzal, 80131 Is Iz
P. 208).

1 sOtlf J yd dzf s B' &z bkvwLBdiffz HshHEOEt
so jtocHtsMIs! 8 lsMisOdo Oz mMetsd L dydd, |
CcricsdsMisdzdz” 2 OdzOdzdL dzOh dr B OMISOtH SO .
f totsB dzj &3O BiodHBo 52 cdetedHdL Oydd
(Goncharovet al.,, 2013.P.2 1 0) . { 6 sy dg@z Hdtej CIs
fJjtedtsH, CRdOedAzsy . § SL Hdz] § dzOL s9 § Is
fsysoddde, Br dzd Y otes?2 Mo Mmj &3 dzaj H Y dzt

1 5 dad fsded 3Oz fsC 0O | Jjtsteegd? [ &3d Is
cOL dzstetsH dztse s d3OIs j ted © dzO, gdzd v hjc w
tcOL dzd ydzr » dZOBBOIssted?2 d R OttOCIs] tc .
Yy OfMmMlsdzOw G jdzj sdC O Cbkdz skt dzf Hted d
ZOh 0 HwHdMmydt dzd dzO, Gjdzj Isd¢ O, Bisdz! h j
hJtetslsts?2 Jets? 1 d Hisdzy § dz  dzd o fmw Cd
mMesMtcj Hslstsydls: MmMoets] odad 3ZOdedy dO By, d
LOs L dzOIs! B dzd~ 9 MJ ? Drpsgphiff'dzd J Clz Cax to k
G 5 tc BAAt@hinum? | L Bsy dets dzd Istcj B tso Ols! tsls
Gjdzj sdyd MEs2 tOBTBIST mMs eoeMmMjdd Bt jCIs
ctsBi Wis! dzjsBl Wisdesje? 1 tetsHESIsdo dzO dzd
BOjtcdOdzO d Isjd dL ©HASRE jdzOB s ciPis ¢ dzd
HdzZw ddzemisdlskzls©? ¢  sdakdia BH ‘dzOwzl dz! dpts jj dz
oM &3d MJdzORd ~Bljd B" foBSY' |1 OB o
mMyOMmlsdzde tsMilsOo dls! f sfdzj fmjBWw HJ dz0
mMelstclzH dzd € 59, d f(tktsdz Ikaj g dzdgrrd3 rotsls
ZzOd3y yoO4 d¢zOw stec OdzdL Oydw tcOB BBIsT d Mis:
dzO d dzlz yihf @wieQ dz r td d@ 9\ d. dfBoackarofetal., 2013.P. 211).

tdLlzdz sOsdz B j MMtsdeds =~ dzts yd 2 fMis Od
GJdzj sdyd M¢ 52 zOB stcOls B d § Is @aR] stfiddz] R M st
Colteslid jJ1 MktkzHddSd &34 HyWlisj dz'
9 Otcd Odzls ) d dzmilsdIskzls d fesmMddz oL t6j

s
tc O

sdzs
2
2
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MOy diesoa B d di3dstklz, ¢ OL Odzhw ot ted d d3yc
CtedlsdCj, d dztseo OV { teds@We ORIz tzadsUe@s. d dzO0
dzts o Ol]’tGszanQtsd:s ftdm: d3df ©dz ft6j HdzBY dd
fsysode d kxJj o HBo tsdz daty sVCjts\pj dalt
c1 0 1 0OMm oL dZOCOjd3 Btsdz hdj BYJdHOdzdW
tsls dzts ' j Gaoficha@rowetal., 2013.P. 220).

dlsOy doto S @l j yj dz2S 5 ftetsHsdzy d dzOMm! ,
His CBdz2yORJOdpd.dzisio. ¥ § oMe § el lsif &2 § 5
Mej HdL j BsdsenNts? L CMfjndydd. 1 st
sWstcdgdzj dzd j &3 o d L , i sdEze o d tsfiglg OO dizfy Cots 2§
UEBMdm$ Qtef jud &zt s s Bitey Mddz fshyft
cflsCOLOdZd ®© odLj o [cedfjls d o wkHOd
fsdzzydls: 1 Id odL". 1 ttcOmMftcOh doO2Is] ¢
o Lllstsd3 HJdzj. EZhdgs Hsflodwsy L b dcedyfjls (
G dzOo dz" &3 tsBtOL sd3, yYlstsB"™ yYjtejL dzgjcets
Bdzy s Ofmls! dkydts HBs LOtejLEz, dBt IO
d wydg dzde’ = . v0¢ okls, fsddzlsjtco! ¥ qokz
agteiszsdztsq’dZ(ﬂtsIEszdzc;GtGOdwyz dqdzd tlsCter IsCt
dL Jtsfnfi';asf W33siL tdelkz, 1 jtedzddz, | t5dzdzO dzl
Yy d fpdz fn dzj H-tsBOllezdzJIzdztso, Gpsishdmevedal., €2013.
P. 224).

103 dzai drLojflsdes, fesdL sh dzO Isdadfe 2z -
sBO tOmMMydlsr e 0Odzd, BB dzdo OV M! OHtej M
YylstsrY Ooddzse ftedB ' dz of 5[ todindfty df tcostBe talf ds'C
15 dedaw, LOdgdBOWM! ~"dzsfslksoRd 5 §sd
dlzHOdz. ¢ |JitBteed? | Bdlsdedy o ¢ tgc e dzf s
ZzOB stcOIststedd AtOdzydd, | tsdzdzOdidd d ¢of
1 Ot J yd dzgS s 9 j tedgkz dzmw o6 .[ J tods{ddeiz €20 H
f &zOdzts o . [HdZ2OCE 1 Isd i dzOdz" , oL tOf
s j2MC B2 CGjdajlsdCd, dzgkydats BT dzts s
HJ By MEts2 OB s OIststed d, RA O8 ( dztygs
BOdZ COC hlsOB dOEZydksects t©0OMisj dad J
styjtejHdE » LOHOY tcOfMmilsjdzdj @ sH MIso (
j dz: czdesits] ftedodzj yj dedj Titsaidds s t
| dzj &q; yjdedzj 2h jets dL ke, vyt |j
Is j dzso ' n Wisteds, dzj Wevifoyj 19469250 d o
) . RMoGSHY  [dg O l§teg E28 5 4 ¥ t5tcdglz dzd t
tcOlststcedd G jdzjIsdSd: Isjstinylg do jdfy Sdass o
' L soOdedj detso' 7 BjlstsHBse MtsL HOdz]

0 g Uo0oar Q-0
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

oM Miststetsdadz § ydlstscjdzjlsdyi mMsétsy dLizyd
ftcOCIsdy ME 2 ttOBBIs fts MmidzjCydd ocC
Ckdz skts. [ Mdeso dz" i3 s j O] z@ i) s st
fjtcdsHO MisOdso W isiw tslsH Odzj dzdzOW S dBtcdt
G'C[BtGC{HItSﬁtGiSHiSdZXJdZC{J X J dzOyOlsr A d d
L Sy j tod d3d dzls Odz! dz" 2 BzlsOGj dzj L, teOL tc O
dimf sdz' L s Odzd ™ o Mj dzj $ydd (RiinZ20G7oizts d H dz'

1 2S99 Odz' dets yd tegL Yydlsr tej GtsH O fts
1 R.J Oo ddztse BEZHjIs 1 QtsCxdyjitadjiLdfotOIsE OC) .
ZOh jets G jdzj schvarz (y@ds5) .fts51 j BJL JGfs
LT 80t § ud dz€ ts t sCWJ dzdzj etseo MO Ftes MG § §
@ jJHEMNJA Gjdzgj sduyui MSdr dzOBestc @YY O s o
9" Hoaddzgils jets dzO [ jdeddemC ks §toj 3. 1]
] d stced?  Bdlstcdjody otLedzOadls o datso
tcOfMisj dzd?2 o [ jdzddzctcOHME s5d3 k& dzdzen jiztisf tdsdk
LOh dh Ols! tdser c¢cWsted3Odz! dgts?2 &€ ¢ j dzj Isd"
Lh oWk, 1t ikt kyj Mserldgw, of SHWH
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bSOz et tzs OtcdL Oydw W dztster dzO tsftsB s
fsLotsdzw jIs or wodzwlis! ) dd mMtsisdde’j j tog ofi i§
dzOr sHWh o j mw ) tetsHMiso j f) Ckdz sktedz o3
ctsmikzH Otefmise j dzdz 2 ftcdtotsH dzr 2 LOCOL dgd € W
Isj tctcfls BHRd, Z OlsomM-MPY Pedrts? YOMmlsd stcOMmMdzsH Ote
o tBHARS s dzts ] kZEeBH! | B Y HEZZOSHMSEts L dzOy
LEzyj dz0 dzj HBMI§ Qldsts ydize Bt ®H .d tcOMisdlsj dz' dz
LsoaMEBEts YsBjted ! VW L @O0y dztbC @ Minldzp @ o G ez
tctso SH J dzts ¢ BOth clzlsdz" d3 g IssHEsd3 5 Mt
JLiEzdz IsOlIsT dl deasatsyr .tcOL degstsBteOL ( stcO9
Otc! qtetso Odzts o L OoadMmMddsmisd ls tojdz j WO
By des  lsdzj Misd s & zZdzkz ciste dz'dizlz © Yofls gL iz
L Oded 3O dzd tsfylsj f dzj dzdz" | , LOMtsdzj dedz” § d Mmisd
Hstetse dz0dBtsdzj j R~ OtcOC Isgjjteddzpzd s odrd-L, diz@FS thtay) i
st Gisdz®C tso 5§ tcOMmisdlsj dz' dz" J mMstseh j Miso O,
dzj B j itsalAgy csmMtsesj. 1 MMmisOej Wdtster Br dzfs
tesHdYj ?2 Skd ktedzr = twOfMmilsjded?2 (rtst) duL
cOL dzstsBtOL ) o©dHBe { tcfabdgda® d & dets[ Rocede j dgJ
(lloedHBe) . RLEYJ ZEPOEBEsadhisIMCdE st or veo
Mo jlstsdz¢ Bdo " A tcOMmis j dzd 2 ( 83 %), dzj Istcj B 59
slsdgtsh jdzdé € MmkefmisteOlk tOMmisjddw o thd
ftoedlztetsyj dz C LOMBsdzj dgdz" d3 d Mtsdzsdzyd 9 Ols' d
fodshj OCgyufBSs?2 L Oyddshisd HodBdddoizs s
(70%), tjixj ofmtej yosilsmw fdhjerj (21%).
dzj € OtcMmlise j dzdz" | , h j mis! odHtse WwWodzws Isfyw  d3,
AL W22 Mmlse j dedets 2 Y4 dedetsfis d d 16 & d2sisd g fyds
Bsdz h ddziflsets tOMIsj dd?2 (72 %) s ls dats fiyw Is fiyw

)
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Ckd sdodiekzjds" &sd. 10 Ibkjtiedlssiedd L OCOL dzg
©tOMmlsj dzd2, ©GHJEGOKLO & Pxmiphsiamel(.)i v o dzv j Isfw
fghjords. I1sfbdvydd SO0k {§ tddzs yk dzdz
Odzls e 5¢ j degdese s osLHj2flsady o ftod Bsems 2

MerttOdzj dzds odHBO [ tst d@O Ijwtedlststedd L OF
mMdzi Hizjls lsdig B ts] y @) HE BmmaritineedBlytrigia elongata
(Hos) Nevski Beckmanniaruciformis(L.) Hostd o f1j o fledicagébsH ©

sdzs yjor j HigREgG O tesHdud, Ckd sktwdr j tOf
fsflzdyydw, t©jHSCd) ©OMisjddy, &jt’ ©oicOd

WILD RELATIVES OF CULTIVATED PLANTS IN THE TERRITORY
OF THE PRYAZOVSKY STATE NATURAL RESERVE

0. V. Zelenskaya, V.V. Korunchikova
Kuban State Agrarian University,
Krasnodar, Russia;mail: zelenskayaolg2011@mail.ru

Abstract

Relevance:Flora inventory in the protected areas allows identification of rare
and economically valuable species related to the cultivated plants. Pryazovsky State
Natural Reserve of federal significance occupies 42.2 thousand hectares in the North
Western part ofkrasnodar region and is a part of the wetland of international
importance "Delta of Kuban". Its flora has not been studied sufficiedtyject and
method: Flora and vegetation of the ridges and the Azov sea coast of theaNatur
Reserve became the objeétour study which was conducted by the routing method
according to the seasons of the year for three y&amsults and conclusionsThe
species diversity of the ridg&kerbaceous cover varied depending on topography and
soil type. In general, the vegdtat of the ridges can be attributed to the meadow type.

A large part of the studied territory was occupied by steppe, saline and alkaline
meadows. The areas along the roads were occupied by the most characteristic
associations like reedoodreed, couch gsagrass, sedggrass, and the saline
patches are characterized by coastal saltbsalitvort association. The studied flora
includes 29 species of crop wild relatives (CWR) belonging to 23 genera and 7
families. TheFabaceaecontains the highest number the species (12), tHeoaceae

is the next (11). The study of the ecological characteristics of CWR revealed a
predominance of heliophilious plants (83%) that do not need rich soils. In relation to
the substrate the plants are mainly -talkrant as theyare confined to saline and
alkaline meadows and seaside coastal strip. Relatives of forage plants (70%) dominate
among the plants of the practical relevance, edible plants (21%) are less common.
Four species of plants are used as medicinal, 6 specie®wes of honey. The
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ranking of species according to economic significance show that the majority of plants
(72%) belong to the first rank and are cultivated. There are 5 rare plant species found
in the reserve, one of them is spiny dogfish s&arfibe maitime L.) is an edible

plant. The populations dframbeare well developed but their density is low due to
anthropogenic impacts in the coastal area. While allocating priority to the conservation
of species of CWR in the reserve according to their digtabut should be noted the
presence of therare specigd. maritime Elytrigia elongata (Host) Nevski,
Beckmannia eruciformi@..) Host and all species dedicagoL. genus.

Key words: wild relatives, cultivated plants, natural flora, population, rare
plants, protection measures.

I'ejHjded]

steOfMdzesH OteMSC d2 CtO2 HtojHMsOadzw jIs
slsdzd yoOs h s W  ©OL dessBteOL dj &3 ftedetsH dz
tcOMYf sdztsy J dz@ yJjdede" § GJtedtetsHds j ¢ a3 dzj
Mtstslse j Isise j dzdats, sfMsB " 2 tojyddz GntcOds
ftothe sSts5n to Odzdets | dz0 iz y dzts § d ftsme jisdls
fdmisj &k sftsB s shtcOdzY j i3 n ftod tetsH
2Mmlsozs h Ow MdMmilsj BO [ [luv stcOMmdatsH Ot
mMkH OteMmlise j dadzr J LOftso jHdzed € d, dzOy
| dzH o5 dzts G d Y J fI’]SIS@odZCfI'{JmCﬂJ, fip@sH r LOC O
JqtetsHT 0 s8¢ y fstc tiajdusjjBdaztlz 34 Mls dzts
jcdtsdzOdz’ detsets d W jHJjtOdz detséts L dzOyj dac
soME et dstew tc@figtfasdkEs jj dz'zcdsBr dgs dJ
Oud ded™ ¢ pdz I @zds z EOQEEGRO S Is  fsdztB)OO HY!
dzg yoels ctokzffz dzdB3Odtss dGjyxHE g $ O
do j dzlMS ks MdMmilsj sz dzd 3O detse | tsfls sy dats
d d3d dzd J4 Istc OdzmW stcdzq tots 0 O dzdz’ iz B Mis tst
JLHBSo Oded W saRdetf dsffd), 9 §H Istsds udfmadzj d
dZf Jyr A sblzdztpdzd C), i sz LHjM 1
COL ded € .
ltedOL8oaMSCd2 cEMkzHOteMmise j dzdz' 2 1 ted ot
Oyd dzdw B" dz dsL wWldDdz Isg tctlfrSBEJ § g o3
f Ol d stOmMdsHOMEses CtOw. | Mmw
H-BiZS dzts Is dzts j Eetsh! § crdidz s skeOdzd e.
tc O dz' o sHS d&zOo O8 h = fisdy, ¢ OB Odz0O,
dS Od dzr A-czdff iPdadizj D skzOcdzH h OW Istseo 1 tod OL |
HBas dzs s dzts 2, Misj §f des?2, MsdkzcdyOSs se 52 (

FrageoregaIaT

wgnmog OFROFPNPgr—§— 7+

148



ktsds 176, of

1 &Z20yd d3tsfmls dz¢e Bts?2 [ Jlu LOSCdzs yoOj sty
HE d A 9 dJHBSO, dzs d odHBo, tsB dzOH OB
s2 Mmlse O3], so¢dn, zOf ted d3d te, COC HC
tst). dzgbazsh gdrutse 1 tst dzaj WodzWeIsfw
oLWIsT fsH M jydodz dzlzs tsn tc Odzlz, |
Hiyder s tojL Jtco OlsOdd H dzw Mtsm tcOdzj d
tcOdzv j 3" j] ftediosHdey j Isjtetcdlsstedd tOL ¢
HT f i@t KO o Sm E@Ofig dadff sdzOc OjIs Mtsn to
9odHBO ) d Misi Mise j dzdz" ~ , MtcOo dzd Is § dz' dz
(Katalog, 2005) .

1 v weodzj dzd § It st ot Wzt J{1lwv t
fteso sHddzsf! dBdscdhid Euydd &3 M yj d' s
Bihls sBdIlsOded v, sB ddzd v, Gaksvindses,w 200PY (]
Mel'nikova, 2009; Serova Panin 2009) . ] Oydzr &3 tojL kz
dMmfmdzj His9 Odzd 2 weo ddzom! cOL OBSISCO Mo
fesfzdayyd2 o03dj2"dms odHBd [tst d te]
Yy dz' ¥ MtsAteOdz] dzgdW G J dats W s dzHv@shhienRdiPBOG)Is | dz!
I sHtsBdz" | dMMmdzj Hiseo Odzedw dz2O Isj tctedIststed d
fticdtcsHdsets L OSOLddSCO tOdzj J dzd i tofs
gL Eyjddw Wdhtster d tOMmilsdlsj dz¢ dats ilsids 9 SO dac
mMemlsO9 d mMemistsw dzd J s zdzv yd?2 dzj € s
AsLwW2Mmise j dedes s tslsdetsh jdedd rtst .

[OjtedOd d djlstH"

ltcdOL oM d?2 cEsfmMkzHOteMmlse j dedzr 2 f ted tots
LOf OHdets?2 yOMmlsd & d&zOeow dzM$ tsets t©0O2 t5dzO |
ltcdOL somMeXzsilddd &3 w j o j cdzOY G teOdzd yoO
tc] eslstsC j, Lt Orods@Mstsydzs iz §tsB jtef 4 ¥
Ey dzOfts HEStoSEjy jtsdets j BB so M ts2 HEG Lt
otsMissyYd®Y BRBOcdMmistcOdz dz d3 ¢ OdzOdzOd3 ted f
IsjtetcdIsstedw™ L ©@CIOO dztf ZO o dz2'cd®F (d2 5d3420zS ldsro fi
dzd BOZOBd ¢O©) 9 BhHOd d' §j § dzsh OHd L O
f)ts dzts dzy O € d Slafjangkiekaodnié ( 1 995) . 1 dzOo dzd
MsBs?2 L OBBdsYJ ddkzs o&j Misdesmils: , §sCter k
Mese " j GlesmdEdd 0. 10 ceYHOR, fdekzc
cOMYf sdzOG O IsMw  dzj dgdetse syd Mmdzj dedz § 5B j ¢
fzdzCIlsr, Htttsecd) d L Odzj»yd. wiQdzzizis LSt
(cdzzB d d2O o Mgy Jj; H deitsddzc RS w4 ZOHC 2, O Sto

149



stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

1201150 ) . [ M Od dz j dzd BOdzr 3 dzC tssitsH dz
NOMd3. [ ddgj cOdzdL Oydqw otSH © Hjdz stser o
4 ZOHC s MC OV cCtokzff O dzdBOdetse ddsj jls
ftsdzj dzlzs . [  BOdzr Mmeaw L Odz 3] tg ¢ tzts PR (s 2
JjtedSORBd d SCOdOZOBI. Y OMmls: Isjtotediststed

femdydjemsd2) sfkzh j dzO d d iy tdz
fnj dz MCsRtsL W2 fMise j dadz = Ckdz skts, sO¢d
sBjMfjydoOjls ntstesh ks Ctcdiisolzée B OL 2 H

stsdzgs OCIs MdtsteMmis jdf ‘'t S Odzd o L OCO
Msud sOddd WdLdudmédn EfMdsed?2. s dzd dsC
dzj H5MIs Ols syder o3 o dzOy dzj dzd J 3. dtcj Hdzj @
10, 5A4. ltesHisd dlIsj dzt detsfyls I B20H dBjisde.ts L
Htoj Hdzj esHBBO 5]  C t5dzdp56MdsB.c  (Sid@HLUse 1 ¢
OpfMmMtsdzt Isdz" § or MslsrT  dzOH [k totsodgzy d3s daftficydz
1 dzj d3j dals' i tdgjlzdiy dgQV O tod € s O ftocdqtezmdztse r j
f tsded ¥ § dzd W dmS kmmise j dzdz" | T Jdpar’O,dz" §
cOCEh jydzr §j BOtr. oEisdsan ' 1 OapEQRRR| Hs
Jtokdzs s j oeBH' & MsORB MmMdzde O Isfpw iy

459 tcj d3j dzdzOW SHzjB @ dd={© fielzts  § dzO Yd ke

Slsdztsy j dedw oz . 1 j 1 O dfdesjondj @D ndz' ffis yofff s 3,
MemsOez s cdzdd , MMy diydauedafs;
tcOC kzh j ydzr § . 1 syer L HJ ! MdzOB stcOL o d
1 tod B to fB3sdeth) € [z & f sdzsmkz L Odzd &30t Is { tod d3t
ftod stz B3O dzdzs 2  § sdztsfy” ~nOtcOCIsj tedz - Misd
Bdzislsdzr | . Il yj dzlstcOdzt dats?2 2 y@fiplsdh r 1 B8 ds@at
ddzd § dzOedzjor j: sty 'y dg™ j, dls todfeg i jpats dgts
( MsH j tox Odzd j4,5%)AEkdy & al.31998).

[ Mdzs o dats 2 Isd {f tcOMisdIsj dif difsemdzideo " 2 OC
sftcjHjdzvwes h Ow tc ts dz! i tod dzOH d7j YPlfdgmitds tc s )
australis (Cav. ) rin.wex Steud l mMdzj Hilso d J IStclzH dztsH ST
cOMmisdlsj dz¢ desfls! dZzO0 HOdzdzets?2 Isjtetcdlststcdd
tcOMmisdIsj dz' detsfls GteWH d fBjtejy!w MmO
Cobstes fsotsHddsh! &OwLh okzlsdzy o datfjjls ts
stejrn dzjls. JTdH'™ tOfmlsjdd? it H] dvdd
tcOfMmisj dzd 21 fjGHjdEE 5 s O COL O 4 s O fiigjjdBCCEC

(Kosenkq 1970) d c¢cADYOH dzB g BB | terd) o]CtdzEHEO
(Zernoy, 2006) , ZOL 9o OdzgdY o dHBoM cif@ Fm g
#4syYyY]Jt] OChtyepdnoy( 1995) . r dzv sfdmodsdw

CsOkOdkse deses? Ctddaj Sydd JIrRt: [dS
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{ i Kafadogd, 2005) ] fHizEfdpls ot € dsd
tsimdd d Mftej HJ dz' dz' -~ dz@nsdedddg: & @ fitslsigtsc
otejHdlsj dzd, BdzjL dzgAfodin dids tg dz' 2j0 OW8Q fiyIs jr ddefvs
HddZOBGS d tOMmisdlsj d dasiisd @O Isjtetedlst
nELW2Mmlse jdzdets? HjWlsj dz desfilsd yJj dzse j SO
dissteduj MSd2 §SHEOGH.

tdLEzd'dsGdsBMmizy HJ dad d

RMlststed w W tstedzd tctso @dzvO dzdH Jj dg/j leydzts to .fy ¢
Odzlstetsf 56 j dedets?2  H jWIsj dzt detsfylss s . 1 jteoar j
slsdats W B filgw M@ yj dzj sd 8 owstp dispdalzd 1 f sL Hdzj €15
1 jtco 5dz0yOdz' dzts ftod d3d Isd o dzOW md M@ RO
LdZOydlsj dz' dese s fftoj sBteOL ¥ h jes HJj2MIse

CsdzyVill o j €O, CBEHO dOUOdsh: e,
fjddoh dBdmMY oHGds basGdE 5 10wty @, dd
jedCse, Hjd ssorj Isjwwedlssedd B dd

AsLfisdy j dedese s M sdzt L seOdadw. 1 ffjteolkzs
GWHM M dzjeSddid (XX eHBR, @y @ dg e
fsylsd dzd sMlsOdzsm! , B dzts zOyOls s |
ftesMistcOdzmise f Iswy jdzr 3d ftsyes OB d GBS
JHAdZOCts o9 @3N OIsjdzt Msats yYJdzseo j SO o JMmls
Hidz skB®ded Htedojdzts € dzj e OIsdo dz o3 Ijtsfr]
Ctozdzstsor 7 otsH, HtjotOn jdzds ff Oh ded o
B dzj cOdzdL Oydd otsH'™ o dzd OO~ +d , tc t£dext
dzj o Misddzd" d MsCwOh jdds §sflzdvyd? {§t
l Z0cee. mm 9jSC0O dOYOddMm! Hj2MIssdw
Mzsydoeh j2Mmw 1 Csdzsedyj MEs?2 MdbikzoOydd.
sBotsHzj dzdj EcOMmhdr JjtedSCtse dfmldazCdatas?

f sHOYd 9 tSHT dzO dzd ~ Mistctsd dzd M ¢d
1 tesC ZOH" 9 Odzd ! C OOz s EEHzOdzdf s Oy D & &
dzd 3O dz' H dzw dn sf tej Mdaj ded v . 1 jteor j

ltcdOLseamMEdr §dzO@oadzj 2 M yJdzr v -isdzdgdd] d
odHtse BT dzd ftetse j H | dzg 9 G - Bt My A tfsj H
slsdzj yodz dzj sB' € dzgtso j dzdzlz ® BJ Hdztsfls tc O
Istcts M Is dad jC AsdedsC so ' n f dzOo dzj 2 . t OMmisdlsj dz
ZzesotsdBz Isdf 2z, Glsdgi WO M ldsGtddzdsSdsee. drit @i C
stsy¢< d L toj ded W AtsL W2 Mmilse j dadats 2 Y J dzdzts
CdzomMmMdW¥ dydteseo OdzO d d3 ¢ OKosenkgd92@lz dzd L ¢ SG
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[BoOdzso Odztplstsfed o FYBIA OIsddzts Mo tsB
ftoj Mdes?2 o SHT dL tj¢d o f dzOodzj olzs L
shizhjdfts omj2 ffitdh¥jttdumMis?2 yofmisd.
Zdgj dg' " jdeds dzOf stc©@ Y tso0 jton detsfylsdets? 9 SH
Hisfskzf ©ksSOdR ®BsteMSs?2 otH', fhsdds o
st Odzd yd MSdr § dzOodzj o' = tBtOL ts9 Odzd 2 .
L O sestydr dzdzts 2 BJ Mis desMmils d oBdzdL d dzj € sG H
| 22 tsSd?2 d 1 sdkzed?2. s 13z otej d3j dzd
tjctej Mmdd o Mmewird M dLd3jdej dedj 3 o tsH
ftcdojdzs € HjWdydblkz f{to]j mMdes?2 otsHT , G
sfmMigdedwy HddRr d&d B3O0dse d shtsdtsdzj ddw
slsfiskzf ddzd o ¢ dzlzs Bodzslsdzsec s d3OMMmde O.
bLsoaME BB dBstes , sdzd L Odzjh Odzd s
tcOMisdlsj dz' desflss ¥ | o1 dzln ©tEzy E©2Y d f) Is jsitfz ofktisic
l mdijlsie d J BN Mistetse s EkMmr 7 Q6zd Wwzj l) & fgids:
COdztsW d dz' dzts2iisd f ditk® sdct®Misd s j dz? desfyls d o
&34 Misd

j J ®BHdsotej d3j dedets fy Isdf d ydzr o3
f zOo dzj o 52 t©OMIsdlsj dz desfmisd. 1 jted¥jtedy
S H

dzj c®up@dz' dzes dMYf sdz' L s Odzs or §f Of
EyoOmlsC OR Isjtctedlsstedd jMisj Mise j dzdzOW tc
Yj zd s, O dzO M3y gz j 2 ftedh dzd i
(Kosenkq 1934).

) 1830 WdzstcdmMisdyj Mits] GGigHhotkdp tPf
tg CefzB Odzed MmN j z@dzj Btso . Jdz fteijHMIsOs d dz
ZCOLOdzdzse s 6 0O2 5dz0O, mMsmistsw h 2 gL 5 3
My stctse " n Maloyls j1dA320 )(.  OMiIsdlIlsj dz' dztsmls!
f dzOe dzj 2 dL z2yOdzOMm! Is © e Odzd I s @ dzdz" $An 4
| ZOo dzse s BtSlsOddyd MEsets MOHO (1928) ¢
(1938) H dzw s tej HJ dzj dzd W ftotsd3” h dzj dzdz"
tcOfMmilsj ded 2, ftcdetsHdzr = Hdzv - Shifferd &pR8). | dzdz

lfsmdzj Hinlso dd dL &z njsdddsjj dz¥ detsfgis d d ¢ eEOO dat
BN dzts ff to s H t5)dzy Jj Aaise "Sifekhay 1972). Its j¢@
stcQo W dzd MIs OV tOMIsdIlsj dz! desmils: dzd BOdeso ¢
CGteWHOdR d 90dzOd3 ftesdL tcOMIs O Isi taGHplig-jjdzd1V
CteOMdIlsj dzd. HOHAEO G ficlsfc sSHW Isw  H dzv- o M
Btsdztsls dzts G ts PetsHI W crdadz ls© skesOdede.
ltcdOL soamMEtsets EsmMkzH OteMmise j dzdesets ftoedtets
Wdztster dzO HOdedes? Isjttedlststedd dzj ftotso tsh
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] ZOMmistswh j i otej d3% L OKfO3 cdgddRdztsdiizH 99 jdk
fn! 9 JHJIlsmw GOLBHIBT YO, or tcOh d ¢
Ilskter, ©OLodIlss trBdesy r~BLW2Mlse ts,
sjtetcdlsstedd L OCOLAddSO ttOMYy sdztsy j dzts
dzj dzdzts fls s dz0 fn jlsdz jfipgfd | CtsC Shizts 1 F BG Ot
rAdzzo L P2 dafsflststy dzsets B Oh | dad W
dulss)yddz teOMmMisdlsj dz! detsmils: § dzOo dzjc20.9

Clts ftcdo jdzs & cedBjdzd Y dotslsder = d kdzed
(SlavjansknaKubang , 1995) .

4] zsB&L wW2Milse j dedz" J EesH! W -OME oz
LOCOLddSCO d o jets BkWjtedzss?2 Ltsdzy d -
f dzOo dzj o 852 L tsdzj dMi-Rgzdzd sicl® dz&6 0@ dz¢@ Iz dztcl$ |
ftotsyd Mo olsstcd ydese s L Ofsdzj ded v . S to
Ceditots?2 BOLEKS?2 HA&Y fIsdy, o Istsd3 ydmdzj

10 fjtotsds 1 IsOfj dmimdzj Hise Odad W dzO I
dLEzyj 20 W dztstcO d tcOMisdlsj dz dztsfls: G o'
dzOmj dzj dzdz" | fzdzC Isr BOL ' slsH'™ 7 O,
e BSAatsL W2 Misd jedpde'lsif W J teysmisizy dats 2 H dzw
stsdz! Cts kL COW {ietdgsif@G Msptgd dgsAstedsdz” H St
oHBdZ otHATEOWwDIEZES sty tcd O d,0¢ dzggd 3 dete & ||
fsdzcsMO oHBd ¢LBoMEBets dstew. [ MisOd
fcsClic® o GMdso dcd BsdsHRd ZOdsdzr i3 Mist
COL destsBtcOL ) LOoWwdtsets fs5Cteso O GteWH
sls tejdz JWO d bdfoO ftsyer. 1 yjdsdt to
zkz ¢ s 0 s Bz sdf z. 1 sdz! hzs yofmls! gL &z
sflsj fdzj dedz" j, L OMtsdzj dedz" | d Mbdzsdzyj o Ol
ZOdBtsdzj § r OttOSCIsj todzd j B dzdillts olstgis GASHLED jsd
St tisdz@GS sotsj] tOMisdlsj dzt dzr §j Mstseh jiflso (
dzj B j tsaldy otsftso 5 .

J tejLEdz sOIsj i fipdzp H t6 g @bl L 04 Is

ltcdOL saME ts@ts GsfmMkzH OteMmise j dzdzs G ts f toc
LOtjedmMstcdtectso Odets 29 odHte HJECdr tosH
tesHtse d 7 Mjdkj2fmlse. 1t ydmdzke o dHto

Fabaceatindl. (12 Papcedsanh.(dll odHBO). 1 O HE
My i34 2Mlse ftedrtsHdIsMW 80 % [ Rosateaeluss¢ OL
ftcj HMIsOo dzj dzts H 9 & B3V tsa&d dflad @33ch,d Misdisg@ldz tsda”
o Cdzt yojls yJ Isr tojuslLyg Melil@us Mils.s iPdal. i f 5 Ho O,
sMmils Odz! dz' jH ifdsBie dzjfdej Istsdz! €5 IsHdzdd3 9 dH S
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stelzH T fts ftcdC dzOHdzs?2 BtSlsOded € |, GJjdzilsd¢d
vOBdZdYyoO 1. 1d¢dj toHdyd Skzdz skzteds -~ t
Mz OMmise j dedzr 2 ftodtetsHdzr 2 L OC OI
} w2 1 OL 8 Odzd § rdLdej dedg € C tsdzse d y
4 & (5 vyjtj Od fsekO | ROBOC ]t
1 2 3 4 5
s dzONfgignoliopsidal 1 @ ZH tsdz! dz" § )
1 | Apiaceae Daucuscarotal. [ okzdzj sded { s esd3d L t
djdz Hjtd] BteCso! BB" | Bdesesdzj Is(C olstcs W
GBSty jdzdtswdls
2 | Asteraceae CichoriumintybusL. [ dzsetsdzj Is(smj tesd3j L t
dMstesor| AdEsted?2 BB {ejBdStedflf jLtst oalstet
Lddzdsi dls
3 | Brassicaceae | CrambemaritimelL. | dzsetsdzj Is(smj tesd3d L t
sOfEMisd s OstcOdz BsteMl{ic i BIStedf | jL sSlstets®
Bsteme OV COf lddzdsWdls
L OdzsW d Is
4 | Elaeagnaceae| Elaeagnus angustifolia. | s zMmls Odediaf] { s ) j tetsd3j L t
Jsatser j| sBLSCsdzdMmisdz|Hjtejots, JiLtsltosW
WOdzj esW dly J dzdsW dlIs
1 OdzsW d Is
5 | Fabaceae Galegaofficinalis L. [ desetsdzi s(f J LW dIs
I sBtsor jstL dzv Isdzd € CodflssWdlf jLtst alstet
] dzj S OtcMmlse j dzdzgl g j sW dIs dydscej dzdt
6 Lathyrustuberosud.. [ dzsetsdzi Isqf JLsWdls
YJdzO CdzkBdzj (StedflssWdlf jL st alstet
] GjtsWdl dydscej dzdt
7 Lotus corniculatud.. [ desetsdz s(s M tetsd3j Lt
JwHo jedgicWlsr 2| j BdSCtedf [ JjL B4 alstet
_ L jdzds¥dls
8 L. tenuisWaldst. & Kit. [ dzesetsdzj Isqf JLsWdls
ex Willd. CijBdSted|f jLslstetsW
_ [ % Ho jsdsjdag d 2 Ljdds¥dls
9 Medicago caerulea | dzsetsdzj Is(s i tetsd3j L t
Less. ex Ledeb. CodflssWdlf jLslstesW
Jeyj ctgze OV |cj sWdls lddzdsWdls
10 M. falcatalL. [ dzsetsdzj Is(s ] tetsd3d L t
Jeyjtedd MijtwlCtedf s, sWdlf iLBsioaltt
cjtsWdls gydtsce j dzdt
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ftoetsH tsdzy j ded I

1 2 3 4 5
11 M. lupulina L. JHdsdzj Isdz( f JLsWdIs
[ 8 yd tcdzO sjtesWdls JiLtltesW
_ | nd3j dzj o dHdZOW |6 BStedfly jddsidls
12 M. satival. Jdesetsdzj Is¢f jLWdls
Jeyjtedzd s StedfssW¥Wdlf JjLttoaltet
] GitWdl ldddsW¥dls
13 Melilotus albusMedik. [ okzdzj sded { s esd3d L t
[ tsdzdBdjSoz" 2 CiRdCtedflfddetsdj Lt
_ L dzd s dls
14 M. officinalis (L.) Pall. [ okzdzj,Isded {sMj tetsa3j L t
[ Sdzdzd & dzj SOl i BIStdyflf jLsL olstet
] gydtsejddt
15 Trifolium pratense.. [ dzsetsdzi Isqf JLsWdls
s dzj alzjztc s9 52 CiBdStedf|f jLslstetsW
__| L4 dzdsi dls
16 Vicia hirsuO(L.) JHdztsdzj Isdz¢ [ jLsWdIs
S. F. Gray sjtesWdls JiLtsltosW
| stesb piesd M ldddsWdls
17 | Rosaceae PrunusspinosaL. skmsOtedzed { s MJ tetsd3j L t
fBLBoT jludzdo O Ctsdzs yldzgjstsdz hs][ JLtsSlstetsW
Hijtej ots 1 ddzdsWdls
] WOodzj esWdlsOdz yiWwdl
18 Rubuscaesiud.. skmlsOtedzd ([ j L BY¥ dIs
(N4d0dCO BT (WOdzj esWdI[ jLSlstets®
ldddsWdls
s dzOlfjibpsida( [ H dztsH tsdz! dz' § )
19 | Poaceae Aegilops cylindricaHost | { H dztsdzj Isdz(s M tetsd3j L t
fwisdzd S Ceddstfi sjtesWdls [ iLBslstets W
yd dzd dzH to d 1 dddsidls
] L OdzsW d Is
20 Alopecurus pratensis. [ dzesetsdzi Isqf JLtsWdls
[ disndelisdntso s3I Ctedf ssW ) JjLslstetsW
] GjsWdl lddzdsWdls
21 Beckmannieruciformis | [ dzsetsdzi Isq¢f jL W dIs
(L.) Host CedfssWdlf jLBlstetsW
] 14 S d3@kd S dtseo|c i sWdls ldddsWdls
22 Bromus mollid.. JHdsdz] Isdz(f jLsWdIs
stsflszitc € d 2 sjtesWdls ColstetsW
L4 dzdsi dls
23 Echinochloa crusgalli JHdzsdzj sdz(f j L Be G tet
(L.) Beauv. sj tetsW dls [ dLBLolstet
[ So thg € C dzts o lJddzds¥ dls

155

or q



stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

¢ sdeyOded §

1 2 3 4 5
24 Elytrigia elongata(Host) | [ desc tsdzj Is(s fj tetsd3gj L t
Nevski CimwdCtedyflf jL slstetsW
17 ez dzd dzj dzdz LJdadswdls
] 1 OdzsW d Is
25 Festuca pratensisludson | { dzsesdzj Isqf j L s¥ dIs
Jomw ddtng@o OW| Ctedf IssWdlf jLtst alstet
] GitWdl ldddsWdls
26 Leymugacemosus | dzsetsdzj Is(smj tesd3d L t
ssp.sabulosugBieb.) CtedifssWdl{ dzdesd3j Lt
Tzvel. GdBWdIs lddzds¥ dls
] s ts dzts fydpMeldzts d3ts 1 MOoORBsY d !
27 Lolium perennel. [ dzsetsdzi Isqf JLsWdls
ldzjojdz @3l e 3dStedyf [ jLslstesW
_ L jdzds¥dls
28 Poa pratensid.. [ dzsetsdzj Isq¢f JLsWdls
[ wlsdzd ¢ dketsi{cj BIStcdflf jL L oalstet
_ L jdzds¥dls
29 P. trivialis L. [ dzsesdzjIs(f j LW dls
[ wlsdzd ¢ BT C(CtedfbsW¥Wdlf jLlsesY
GJjtsWdl dydscej dzdt

I My jShtey ydLdzj deder = Wisteds § tcj 5B dzOH
tcOMmisjddw (66%): SCtwdflssWdlr, c¢cjsWdlsr
Msslse jIsMise | dadzets) BO & dzidlsidzchj (R AMA3 j dzd v :
ddzd IsjtesW disr . 3 9adHO (140 %)NMls GstdsdizfsCty
(WOdzj esW dlsOd3) . 10dBtsdzj J t©WOMY tctsmlstc O
dLEzyoj &i3s?2 Isjttedlststedd W o dzv j Isfywy HLj Qg
dzsr kL ¢ ts d&ddgdnakzangustifolial. ) Emlsts2yder 2 ¢
fsyes d ftesdLtcOMIsOs h d2 oHBAd HBStBGE, ¢
Clsts tOmMlsjdedy oMmMstej yojlsmw ¢OC o dMme
ZOlsztcOdzd L s Qo h j A&z o dHI§ j tddf dsitetOis ffdy j MO !
U J lRingsspinosaL. ) d J Rubusadsi@sl.() o Mistcj yoO¥ Ist
fts sBsYd O3 HEBLEC.

I sdzr "ddzmlseo s Bdesectsdzj Isdedr IstcOo W dzd Mls
~nOtcOCIsjtedzs HdzW tWOL dzd ydese s Isdf O dzze s
JtedC o, O OS] dO0 CttOddzOr dzOMmj dzj d
dzd = tcOMmlisj dzd 2, gizi s hdr € Btedzso tHsjo OdaiEQ y
B4 Misde" 3 ydlsjdzvd Isdn Ibjttedlststed?
Bdzts ¢ tsdzj Is dzd R Istc ©9 ¥ dzdCrmber maritsr@1n Is jddzd 2
Leymugacemosussp sabulosugBieb.) Tzvel. tsls 34 ud dz Is ts d
fsBjtei!'J ¢Ltso MC cte®S Bisjoydz'dZd {ff § gay@zts
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[ Hdztsdzj Is dzd j tcOfMls j ded v Hd S dnA tetsHd Yy
stsdz €ts 5 tsBtsyd dzGeds MiststyEHas? o YDl g tcts (
cOLtejh jdzs or cOh doOdzedj M dz MESAatL W2 M
Echinochloacrusgalli (L.) Beauv wodzw jlsipw L dzsfisdd d&3
f sdzd 2, O Is ©¢ dAegilapOdyliadrickdpst f Medi€a§olupulina
L. fnOtOCIsjtede HdAzv t©OMmIsdlsjdz' dz" = MssB A

RL EYJ dzd 4 1 Csdzsedyd MSdn nOtcOCIsj
j 5B dzZOH Odzd j Mo jlssdzse Bdoar n tcOMmlisj dzd 2
GOIlsMmise Iz f syo . [iLBlstes¥ ftcj HMIsC
Ltst oaisltelsW o dHORBd ( 35 %) ; tcOMmils§ dzd v ,

Yooz (sdzdetsdzj L slstetsW ) d fsye O, B
9lstetsWr ) , MsH jteyOls s HOO odHO. ]
tcts o dadnls J telzd 2 o zOctsdz¢ Bdo " -, tcOMmiskzh
HisOf dzd @ Oj 3" = dzz ¢ O n (55%) , d sls

Istcj yos h dafmw oHBd HBtetsEG dzO ctWHOR

fMmis j ded v 9 Gt dsd MmMtdj zMiss2yds ' J

Egg4awf%4wcbmmwumuﬂn& qdzd ¢ ftdd
J .

] Oy dzs? R OtOSIsjtedMmMisdSs2 r1rt1st,

n o & MsOr ftsdL tOMmls

dmyf sdz' L s Oded | dr H

sB kzMm
Odde |
dzv € Iz dz

= g3 qrsmct‘ch/\cn&mct
FOoOOSHH "0 8

&

©

&

Q.

&

O

ORI
=y
(23
Q—.
&
o
L)

CtcOBBOR .

O MdzjHEesMjdg {1 sOfj diMmdzj Hise Odzd W |
tsB dzOtclz ) § dzdz" - dzO Isjtetcdlssted d
jtedwvds dna ftiodtstedlIlsj Isdzsls d d o5
Mlse § deadets?2 d dOEzydes? tOCIsdcd m |
atrlzr Isdgd tcOMisj dzdw d&3d Mtsec dzOMmdets ¢ s Ols Ok
J tesHdyd Cldz Isktcdsr Katalagd,fn BQPDkd 2
dz' IsOlIsT fs¢OL O0dzq, ylss s ftOCils(d
ud Ssttediser n tOMmilsjdzd?2 (70%), toJ
ISt toyy o dHO wWOMIsjded? Hwdd3yj dgwe Is € G

dzv ¥ Isfqw 3] H Rz M OB ( Is OB dz.

v O0CdJ tOMlsj dithbacedp] dgFa@Edalsfici@alis L., Lotus
corniculatus L., Melilotus albus Medik. ftoeddzd dz2v s Is o € OyYyd
ZHsB G dad W H dzw M iIs s dzk 13 'z jo dzdMetfidcagposativa L.
ortcOh do O ls o wdMmMtsotsdys Mj ostsBBLSlS] H A
LjdBdzv 7 Mjdzr MECaBLWwW2Mlse j dzgdzse s dzOL dzOy
s to s d3j ss¢6 s, LIss t©OMIsj dzd § o-fnts B 0 'O

E/\s-r—k—ﬁsn]]n—-:
ONFO T
=
O 0. -

So N
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vstelzH T

fts §tedC dzOH dats 2

BslsOdzd S § ,

GJdajIsdty

wOMmisdlsj & dzF RO Messeh Phlsg @z 58 sYd 2O

LOSCOL SO btd ¢

Ho O

odHO ddsjuls Isjac

vOBdEZdYO 2. mtsLw2flse jdedztsy L dzOyjdedd HJSC
(1tcdOLBaMCd?2 etsmMkzHOteMmise j dadzr 2 f ted ok
B 1 OL o Odzdj o ¢ mtsL w2 fmilse j dadzts § t Odze
g/
1 | Daucuscarotal. l1dhijetsj, dzj § Ofg 1
2 | CichoriumintybusL. 1 dhjotsy, d3j HEsdzsM 1
3 | CrambemaritimelL. 1 dh jotsyg 1
4 | Elaeagnus angustifolif. l1dhjotsy, HJCIH 1
dzj C OteMmlse § dzgdzts g ,
5 | GalegaofficinalisL. s tstc d3tsdrjsS Qtefnls o | dzdat 3
6 | Lathyrustuberosud.. stcdisatsy, HJECT 5
7 | Lotus corniculatud. SsStedzso 54§ 1
8 | L. tenuisWaldst. & Kit. ex ststedisso 5§ 4
Wwilld.
9 | Medicago caeruleaess. ex ststedisso 5§ 1
Ledeb.
10 | M. falcatal. ststedigso 5] 1
11 | M. lupulinaL. ststedigso 5] 1
12 | M. satival. ststedigso 5] 1
13 | MelilotusalbusMedik. JiHdts, Wdltd 1
14 | M. officinalis (L.) Pall. [JHBdtsh, dj C0Ote 1
Isj ndzduj MSE s
15 | Trifolium pratensd.. ststed3gtso 5§ 1
16 | Vicia hirsu©O(L.) S. F. Gray ststed3gtso 5§ 3
17 | Prunusspinosal. 1dhjoetsy, d3j Htsdzs 1
18 | Rubuscaesiud.. l1dhjoatsj, d3j HT 1
19 | Aegilops cylindricaHost ststed3tso 5] 2
20 | Alopecurus pratensis. ststed3tso 5] 1
21 | Beckmanniaruciformis(L.) ststedisso 5§ 1
Host
22 | Bromus mollid_. ststed3tso 5] 4
23 | Echinochloa crusgall{L.) ststedisso 5§ 4
Beauv.
24 | Elytrigia elongata(Host) stz o 5§ 1
Nevski
25 | Festuca pratensisludson sstei3so 5§ 1
26 | Leymugacemosussp. AdIstsd3] dzd tstc O dz 5
sabulosugBieb.) Tzvel.
27 | Loliumperennd.. sstediso 5§ 1
28 | Poa pratensit. sstediso 5§ 1
29 | P.trivialis L. sStstcdiso 5§ 1
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v O SMelilotus officinalis (L.) Pall dmf sdz! L k] 18 g ts g dats2d
IsSOB Oydzts?2 ftetsd3” M dzj dzdztsfylsd B dZOGtsH Otew 9!
Elaesagnusihgustifoliai sH dzts L MOdr » "M desi s q’fr]u’t
tcOMmlisJ dzd 2 gL ofmMdin dOBd dL kyj dedzr =,
ftod d3j dzw ¢ € Mtz zs?2 d Isj S Mmisd dz' dzts?2 u’trais
slsdzsfyw h d j fyMelildus tc &H Hieyir€acemosussp sabulosus
Bts ) dzts L as@is ) CoOyd mMlse | Wdlstsd3j dzd t
fdMyoOdzr = {tecsHdtese Odgdz" = f syo . S 5 dzts iy d
ofMmistej yojlsmw o LOCOLddS] 5 ofmi Bz
fMOBBEW ddz! dets?2 tOMIsdlilsj dz2 desfisd. 14 ME 5¢
o bEflsWdeslsstd oBddLd Mj dzO o¢ykjots dO
i 4 MuoGsszh j ydzr = f syes On .
gtej HJ Ctcdi3tse ' n ftcj HMMIsOo dzw ¥ Is s

Emlss2ydor | ¢ L OHjyidig dalprygate (Hissf o Nevski
Beckmanniaeruciformis (L.) Host Lotus tenuis Waldst & Kit. ex Willd.
dHiecdljr.tej 2 BEZHdzddj dedz" 2 twWOMIsjls § sdzsmis:
9dJHENJRO0dlayriftplslets j S so MEts?2 € Etesydh k
sBtOLEZjls HJjtodatse d dz &ZzO0 L OMmtsdzj dzdz’ = C
OL ts 9 fij Elftdgia maeotica(Prokud) Prokud O dzOdzdL o tsSH dzts?2
fsys" o d&jMsOr ftoesdLtcOMisOddw 188, J o
~nOOCIsjtc LOMipdedW OB des®& d H dzts

t OdpyJteso Odzdjy odHte s "L W2Mmlse j dad
ZOyd Btsfisd §s¢ 0L Odzts, Ylsts Biﬂzizifl]h"'d[sc&qfr]lsa
1sd3lz cOdze 2 d Wwodzwe Isfyw Ci zARgiltspd o d to
Gisizsidlsmw ¢t olbttesdz wOdelkz d df

i d fwistsdidz ttOdzc O
o pidls OB wid SCdisjj L deQ usBlsigo
dMmlsj 3O~R LOSCOL SO 1t
Is O, dB3ts ) dzts sBi W fMmdzd Is B
w C

Is

nﬂ"w

) shtcOdzY j d3ts 2 L sdzj ,

dzj H M ls Ols EORADM Is 1 ez
©qddso fifdasdsts ¢ sl
S O. IBLEsyds, djoc
1s0fj dmidjHEo Odzd 2

o Nl
o]
LROROR
'Y
g2

W N Sh o O o o St
. g~ b5

NS A BGH 7 <+

TS~ IGTOglrF-AI—TF

d

L
jdz 20 f |t
ks Umsst i

X
[
&

LOCOL tizff § ©Od TsB dzPietlz g | &
sl OtsLw?flse j dadzlz s

Is j dzd 2 w9 dzw f dh J oCramglfe: mariim®)s tc O d:
ted yOs " 2 Mw fd i3j Misdets dz0 § o d Bts
9 SHW dzts 2 tstc j nlrap® imsentigd \Wdtonon) |, tsls d3d uJ dzdz

O]
()
q—.
5
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Q,
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2
x 11O

dL stsmrn
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

dmSEemMMmlse j dzdzsd3 S OdZOdzj © 5 Cd&3 tsls BJ t6
My dztsh dz" § L Otesmdzd . s JTdzehomgum safmatieng® Is fr) ¢
Woodson) fsfzdvydy C(tbktteset tslsdj yj dzO
dmf sdz' L s Ols! v S PC ( fstp ' laff dz'j dpt
fted d3sd dav § Ismw ) dzOtc s H dats 2 d&3d Hdyd dzd ¢
Jy Oded® © Ctstedzgj odh Of MmjteHjyder = G0
sBhjet yYydqmdzO twwjHSCdms odHBO T € g
Is ©9 d Is j dzBrassigcelgs0fipldcoO@lz d3tste M € 52 d
s®Ists mmJHdms@ammwmm@%qz d Is 5 te
tcOMIsOs h d2 o Ltsdzy ddalsg dzimd o detsa s
dz

)

¢

Mmls o j dzdzts Erambasfguetiteg edzlfjvMj dz © ¢cstcOMm
dzsH OteMC e s CliteOWLes, d d§r QRisdjlacofes d (V2 02D 7
tcOdz tslsdzd yojlsmw kL C2 1 Ctdtsedyd M
LOCOLddSCO odH oMmistej Yyojlksmw oM dgd Ml
COdztsW ddz! des?2 d § MOBRsW ddz' dets?2 tOMIsdlsj «
ZOkzCtsd3 OOt dd3, o tsdetdfi) dzfs tzts d3dzq § 5 dits ¢
RL HtjojMmder » w©OMIsjded?2 dO EyoOMmlsS¢ OR,
dzsn kL Ctsdzd misdz 2. I sfedzvydd € OlsteOdzO
dzd L C OW . lteduyddz@ o Ists @, maritineetyf seBp P d
Odzlstetstf sG j dedzs sz o dzdeddid ¥ L O $\0OQ dzds § @ tc delOts
My jydodz dets tsBtstckzHtso Odzdz" = f dzZv ¥ O d dzj f
L dzOydlsj dz' dzts j otsLHj2Mlsadj ZzO0 f =i kzdzw
ftesdL tcOMIsOs Is dzj f sMtej HMIse j dzdzts o ftcd
st d COlstGOdandrOﬂlsq’.dexcj slsmizlsmls
1JBBRrBHd®Bs 99 jifMisd HYtsdddlsj d' dr J
skyke Iztsf, ZO Isjrn EYyoOmlsC OR f§Bjtoj ! W,
mMssBh jMiso j fn Htczeadda BEwLoedd3d" d3 o dHTs
(EryngiummaritimumL. ) , o dzj MJ dzdz" d3 ©® ¢ s tKEbndalzs ¢
knigaé , 1988). sttsdzy Istsets, dzgjtsBntsHJBE
Mcj HMMlse 5 dzdstttOdz des?2 § sdzsmy € f dzw
glzh jMmlsokzs h Ow dzO N esHdgW " dzd 2 HJ
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dClszOdz. detsfglsizj H Mise d j o3 Bt S ttOlsdtse 5 |
YydHBo H dzw Bitc! BT ig] Bidzj L dzav d3d d
Hj ddwa (MOHuT d 9 ddzasetcOH dzd € d) w9
j dzlstcOYyQLR dzd mgkgdnr Iswy jdzr 7 B s O@dzdzts 9
e dsdzj ofjrn ttecOdztse MlsOtr 7 o d dels ¢ tc O
sydzOv 0Of ¢ HaBEFEsgdsy fdcj o h O h OW HEf k2
jdzs O 9 BCOd"n ©WOMISjdzed?2. 1 tysr M IO
teyjo<d d3dzts a2 Is dzgf = d3z@ BB HBj" s d it
OhdoOdzdwY HEkzedr Skdz skztc B O jftisd @drOte
BB ssHT EMmdzses dvna 9 tSH dzts 2 d {Ytfctsg g Hdeditts? Jq Ik
dzj Ctslstster n BeteW sWdLdsdzsedyd MSdn f OtcOd3j Is
Motclsso sd3, Obef 8 BEHJ B =~ H dzw Zzlstsydzj ded W ts
OHOfIsOydd tOMmlsjded?2 Gted or MsCdnm ¢ dzyd dzls
Wdlktst Cmisfcipdesadi iz sOlkL B ILB8® § dIsOIsj dz¢ dzts 2
fsorhOjls jeis MtsHj o) Ottty f ¥ Isis @ &g ZMnE©O M ls |
ZnodzOH L | Rtz Pdzd dzc dB dtelz j Is t@Mis j[difdas® dzaDd Is dquic
fsmszfdeh j2 o tOMsjddY d3j H ¢ tsOMR E lg@sizigds tc
L 02Oy d Isgjsidizjdgts o " tc Oy § dzO of Hxll disdowifjftsR| o § teeztzd 2
By des tsBi wided B2 W pte dgts®df dzdho 52 Mise OB f sy
ZOCtsfdzjddj B3 B lsOdzdzO o SCtedvr dd MdzOB'™ &3
tcOMmilsj dzd?2 . CwiLtBd dstisiédlIls ¢ chd3,deszq’ a3 o d3d
fdedxn j ded s Ch&EaNiiEPSJUI MCdr fdc %J@BBS
f J to SHCC dozts 2 OCIsdoe dztsfisd, q tszq Uzj oEd & H ff i) B
BCtest dzj 3 dzlstse, MmMdzjHMlsadj &3 Yd ¢t WadZWJISfI
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ftsor hjdedg d3 MisH]tey Odedj 3 BjHd (§fshd ©LOMC

sdzg yjord : mMdBOets] ¢ ddets § L OGtew L dzj dz
BIS et dzj d3j daglst, Wdlsi CMseOC ydw.

ANTH ROPOGENIC POLLUTION OF SOIL WITH COPPER
AND THE PHYTOREMEDIATION POTENTIAL
OF DIFFERENT AGRICULTURAL CROPS

S.G. Veliksar!, S.S. Lisnik?, D. N. Bratco?, S.I. Toma®
linstitute of Genetics, Physiology and Plant Protection,
Kishinev, Moldovae-mail: dechevas@rambler.ru
?|nstitute of Horticulture, Kishinev, Moldova;mail: bratco@gmail

Abstract

Background. The consequence of repeated application of diffeyesticidego
control pests and diseases on perennial plantations (orchards and vineyards) is the
accumulation of excessive concentrations of copper (Cu) and other heavy metals in the
soil and plant organsoils with a high concentration of Cu after stubbing o&parial
plants cannot be used for growing of other crops without pretreat@bjgctive. to
study some morphological and physiological parameters of a number of plants from
variousspeciesand varietiesneeded to clarify the features of adaptation mechanisms
of plants at high concentrations of Cu and procedure of Cu phytoextraction
development.Materials and methods. The experiments werearried outunder
conditions of water and soil culture. Calendalanola, cloversainfoinand 6 cultivars
of soybean were studied. Increasing doses of Cu were added to the culture medium.
Results. Excess of Cu in the medium increases its content in plant organs, inhibits
transport of Fe, Mn and Zn to the surface orgams growth and development of
plants. The main part of the Cu was accumulated in the roots. Toxicity of Cu is much
more pronounced in the aquatic culture than in the soil. It can be attributed to the high
buffering capacity of the soil, a significant aomuiation of the metal in the roots and
its weak transport to the aerial parts of the plants. Excess of Cu leads to decrease of
the quantity of photosynthetic pigments in leaves, increase of peroxidase activity and
the quantity of proline, occurrence of ambalance of trace elements, resulting in a
decrease in plant productivityConclusion. It was revealedthat there isrelative
tolerance of calendula, soybean and canola to an excess of Cu in the medium; two
soybean cultivars, more tolerant to Cu exsea® identified
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Key words: anthropogenic pollution, Cu surplus, trace elements,
phytoextraction.

I'ejHjded]

[Hdts?2 dL ftweduydde 0SSRz ydd qGuBr s
d Httkzedrmr bwyjdzrn oGjlsOkzdazsce o fByoj
Bdzs e 5C tcOls dets § B d RS elzj Waef PN 7 M HJdzj dz
Bzyded Mists?2 tesmMts?2 dz0 ddesectsdzj Isdzedm  dzOMC
tJLEzdz sOIsT OdzOdzdL © ftetsB fsyer , sls |
sBMdzj Hso OdzgdwW " o AJjdzlstcOdz! dzts?2 L isdzy [
fsHo dy datsR s yo OfPISO j Is i ts dzd toJ o Jjc
dzO0 M Oy H Melkpar et @al. |, 2005; 200 Q) d dzlsl waf) d a d
ZOC Of dzdo Oj smw dzj Istsdz €t o {89 86dgde/r s fi
ftsyer ), dzts d B0 dsts ttfdleRiidly jS ¢ 15 syoe " ) .
Ctsdzyj dzlstcOydqad v dfm sidete® Mmis § dzd 2 Ists¢ id ydz
sSOCB2 o' M2 Ctdyd desteOydj2 BiHd
dzZOM O H j dad 2 dzd Bsekzls BT s dMmf sdz! L 59
Ckdzr skEtc BJL HtjHoOtedlsj dz dzs?2 Y GSHEBIT
o dztsG tc OH dg" nts BGdECHdIAS) | d2O0 d L B ' Is t8,y dz@® dzd2t§ &
ftcjorhOshoOow HBfEMdd jJ SCdyj dzlstcOydd
(70i900d3c / € ¢ MEkAat?2 &OMMr ) , Yylss wlstedyOls
fosHikzSYydd (oddtsctcOHO, MtCe, odd0O) .
B IsBazdzo twWOMIsj dzedwvrn ftesotsydelkzjls dLe' s
CdMmMzstetsHdzr = WOHJSC Odztso oJHEMR € H
(St ohs, Bagehi, 1995). I Blkejls dO H
o Cdzg YO8 IsMw tcOL dzd ydz" J B34 » Odzd L 3" OH
deg sMisOlstsydes dqL zyjdzr (Grots, Guerinot

[JHCU ( C€0O0¢C d dgj Ctsbstster j Hkzedj d&d
L €d2 ddzls j o Odz Hj2Mlse dw d ftod d
sflsd BOdz' desets MsH jtey Odedw © MtecjHI 5B
tcOMmisjdd?2. uvCMmdydsiR Misdgtf d dapPts etsmils ¢
sts¢ Md ydetsls Hiczednrn Iwyjdzr s d&jlsOdzdise
fMdzj H ¥ " d dCuts CH>Nd Pb> Al > Zn (Taranetal. 2004) .
sB kzMmdztso dzj dzO ddzcdedtetso Odzd § d3 IstcOdziy ts
Mddals L © (164 B3 IYdAgdiallsj dz' dz' = ety f
ftoslsj d dzts o, Mdzd  d ded j 3 MtsH j oy Odzdw MO-R
Mullen, 1979; Fang, Kao, 2000; Fattial, 2005).

) H O dzdats 2 tcOB BBIsj ftcdojHJ der toj L zd
BsteW sWdLdsdzsedyj MSdr OtcOd3j Istetsa  tc O
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oMy jSilsj, dzj sBRBSHJ B R H dzw zls tsydzj dzd
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Wddz stetseo Odagdets? B kzdBOGj, Mdisyj dedets?2 H d Mk
fts Wottdjtel flasteigmiscd §Jjtej MOy do Odzd o
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HsL' d&jHd: 50; @GBOHP; 2000y B86EG Hfichaoj
h j ldrp lthIStGISfI’]ISQISS. 1 dlsOlsj dz da'lDd tww@flRa tste

Jgrsr o ftsyoe J dzdag2d3] {diOdz! HiolAAG | . d3j M ls dz’
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Mstesses Msd ©® oBHds?2 SCkd kktej € OC Bt
fdlsOlsj dz' desds tcOfMmlsotstej, o Mjo Odzd & cff dzC
fsye " . Tp®QRABL j &3 C OtcBtsdzOIsdzr 2 MdzOB Mk
sfrlsO ) fsye kz o dzts i d dzd Wisdztse 5] ZH
MH j toy BOtda ji3si L %cOfMgy 6.0 DO H tscdiEs spL  dz0
166 otSLHEMNds MEzat?2 § Bub®ro)desmf gzd! o &
(0" jddzgOY HESL O) 3c9 B0 (ffldslofy df tpdg@@zlist
B j Cu ] dzOy dzsmls fsyoer fsSHHJjtydo Odzd
o ZOEtj BCsMisd. t OMjddw orf O d o Odzq

H t

O ZOdd L ©OWMsgiad@dzs dzsmls: d kst yd
fsorhjdds € tsue dgtePrd sl 8dHisidsisded] uf B
f5COL OK pdgfidsy j Mls:  Mj dgw dz, Hdzd dz0 € &t dz
ZOC 5§ dzj dzd* B dBEOMMT , &j Cslsster &5 W4
AslssiddlsSdu § dffd Biedaldyy yd € dzdfmils! jeo 1€
Oyjlssdsds  BftjHjdvdd do ¢ ceRBAYL.MIss
dCIsdo desfls o cedffiptsn O tc Ofiply jedecH dzy{ dzqd
BjlssHE 1 Boymkndlesd. | (0o j MS k dzd fls ' i500d3ck0 M
cOMsdeOdd o WOowLYstksss2 MskEfCj f O
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KOMMO Mitd@hndzj ddj 1z MistelsCuID izt s Guyd s’ ¢
MtcOo dzgj dzd® ) Ctsdalstetsdz' df d3 o Oted Odalstsdz fd

HiSHJj 6y Odzed j Wislstsd das j Isdd IMdsnls st diz
tcOMmisjded?2 o MmtejmMimseor 7 Efmdzsesdwr ftetsd
tsB d34 dzdz’ - f tetsyj mndzp dedats 2 tstnts § § § dzd a3ts Y
MtsH j oy Odzds Wislssmddzisd sdzyinigs of . Y & d3glzdk
fmdad % § ded § fMtsH j toy Odad W nizstetsW d dzdzO@ o
dZ2OyddOj sfmw E3J ftod ©lsdatshdabdifz Cipts ddzq |
fescte Midtelzj Is 1 ts1 sz te U cdj adgf dAASEROGR ™ |
d orhj yYyjbtt ftsweodvjlmw 1+ WWjcClk dda
syJd dz MdzOBdsdzdfiQjLdaddjls F € sdzd yj Mlso © f d ¢ d34
HsL" Cu © MtejHj Btsdzjj o' tcOy jdats o dzdf
odHOBd tOMmlsjded?2. 1 ftye jdedets?2 Chkzdzt szt
ftcJ Ho OtedIsj dz dz" d3 H Odzdzr d3, BCOL Odzd fp+ Bt
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flejH] (MBtesO o075 Eddy0d d OMSEBEO W dzS
97 Oy j dz0 MdzOBj |, 9 dzdMmls: wi tsBtSdA
Tttt Waf (HsE@B)dz. ) OB sdz® Isj dgH j dzydw S
COslsddzetsdHse o dzdmls: wqa, Ylsts dBsy j s

is dzj 6 Odzls detsfls d 6 O etald2gm®) ¢ C

u (Nenova

v OB dzd. Y @d ¥ @GO dzOC s dzj dzd j-H i EHBEOHMY LB 6 &M

cOL dzd Ydz' 7 ,tc @ffsijdeef? Ckzdz skztcO
o Il sLHEMN ([ OMMQO ¢ lr MslsO| 1 dzd dzO@ € 1
B8 g BO MO ot
— = =
al g §4] g4
£ s s
o ‘c- m o -E] o %j o %) o

8 8 =S s X = X = S

o = =

— -l —

B B

Q| S¢tdstetys, 21 K{1000 (1, 42 K| 1000 |31, 57N 1000 (13, 23] 1000
ﬁCuSO 1,16N(|359 [0, 33N| 232 |22,57N 712 |4, 76N| 359
8| Cu 100 1,10N(|341 |0, 24RN| 171 |21, 71N 687 |4, 060N| 306
g Cu 200 0,96N[299 |0, 14RN| 99 17,63N 558 (4000, ] 30,2
» | Cu 300 0,91N|285 |0, 25N| 176 |11, 48N 376 |3, 93N| 29,7
® [ Cu 400 0, 51N[158 [0. 17N]| 11,9 6, 11N0[ 193 [4, 92N| 371
ggisdzlststl,46N100,0 0, 49N| 1000 |39, 31N 1000 (10, 291 1000
N | Cub0 080N0, (545 |0, 11KN| 228 |21, 64N 550 |4, 74N| 461
£ | Cu 100 0, 78N/|532 (0280, ( 241 17, 15N 436 |4, 74N( 46,1
f Cu 200 0, 67N[459 |[03N0, ( 26,1 |11, 68N 297 |4, 47N| 434
8 "Cu300 = : - ; : ;

Cu 200 T ; ; ; ; ;
EQtsdsttstl,74N100,o 0, 54N[ 1000 [15, 18N 1000 |15, 5 N| 1000
.| Cus0 1,17N[706 [0, 44RN] 81,4 [11, 92N 76,75 [13,85N0, | 89,4
® | Cu 100 0, 52N[315 [0, 23 N( 425 11, 83N 76,17 [12,75N0, | 82,2
—| Cu 200 0, 35N[228 [0, 18R8( 314 9, 83N(d 6329 (1048 NO,| 67,6

Cu 300 0,32N[254 [o, 178( 333 8, 29N(d 338 [95N0, 3 61,3

Cu 400 0, 24N(153 [0, 12N{ 203 6, 59Nd 243 [82N0, 1 529
S| Ctdalstetlp, 65/( 1200 [0, 52K({ 12000 (16, 02N 1000 |24, 0 K| 1000
g Cu 50 0,100 ,0q 15,4 |0,20N 0,040 19,23 | 7, 43N(q 46,3 |6, 7 40N| 28,1
.| Cu100 0,0N0, ¢ 135 [0, 02N( 3,84 6, 17Nd 385 |6, 41N| 267
&'| Cu200 0,08N0, (13,3 i* i 5,42N({ 338 i i
< ["Cu 300 0, e8| 9,8 i i 560N 0, 4| 349 i i

Cu 400 0,06M0,001 | 7,5 i i 4, 48N(q 27,9 i i

ifestshisS d ddd

Cstedzed fseds dzd  sdzdetsfyls! s
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

v OB dzd yO 2 Cudz@zdftze jtcy Oded] Wislstsmddzls] Isd ud
dzd mils! w o Md ( MG tslswCs oo daftd@fodry © 6d3cd/ 60 M tde 1S ¢

1 Ot d O o] | 9 | Gro | COoteslsddz
) [ Bt d dzy O ) )
stdastets( 1,25ND,186 1,13\D,186 2,30ND,203 0,27RD,042
Cu 300 0,870,002 1,65\0,060 2,53ND,063 0,28ND,007
Cu 900 0,90N0,002 0,94ND,003 1,83\0,021 0,38N\0,007
} MmisteB 59 W dz¢ ED )
stdzlstets{ 0,91ND,017 1,30\0,345 2,210,327 0,320,068
Cu 300 0,880,009 1,16R0,070 2,03\0,070 0,33\0,045
Cu 900 0,950,015 1,15R0,011 2,10ND,123 0,34ND,029
dCIsdo dztsls f juct@filsfci jOL 'f.j etsCMdHOL T
J OCydwa ©OMISj dzd?2 dzO IstsCtolgdgidap@sls dgdz
Mmmdzj H seeChiejatiz@001;Parmaretal., 2002;Saffaretal. 20009)
OBd& yd ftcj HMIsOo dzj dzr tcjL zdz IsOIsT s
JtiesSCMdHOL dats 2 OCIsdoe dztsisd ) dzd s w 3
mtsteB tso W dz€ 06 ) , o I tc @ hsjudede dZtizts @ Ehhdztsb

SLOMsOdZO fmp WOL"r o jloadzjdedw d tsfmlsOo
OL " Woted3dtetso Odzdw BtsBtse M  tsmdzj HEZE M
Is OB)dzdzi hj dzdzOzCa ( BQY6RBed SO syo'r ) d dat
sor hjdad § S JlIste(t® CdAtsofrHs@[L ' & dzdmls! wao tSE
tetslswy jdedd oefMmjn I WOp dzjodg'c j BOYdzd ydq v €
J ed3j dzls © B3j Y HEz o Otcd Odzls ©Odzd ) Is j .
dzj L dzOydlsj dz! detsy oyl dzd WijdedsiS M QA B b datyf o«
Cedzdyd Mso © odzj My dzdzsets o fsyeskz d3jlsC

te
d
Is
[
6
Ftesodzw n Ctdzyd delstceOydd Cu o MtejHI. U
9
(
]
g

tcOMmisjded?2 k MtstelsO oOmsteBtso W dzl O06 (W OL C
Bsdzj j o' MBS OW OCIdodssfls! W jtedsjdsO &
tcOLoadlsdw tcOMmMsyfdd?ts? [@@Cisdzw ydd d3j
L dzj 3j dels© o ftsyej d OCIdoedesfls! & W j tcd3j
mMsd dzils, ybts CtsMme jdzdets Moadujlsj dz Mise Iz,
¢ dLer Sk dBjHd o fys .

4 BBHj oy Odad | i tctsdzd daOlz H & e I Isdsdets G sy d
dzdls j tOlsztcdz o3 dmlistsydzd ¢ Ods, dL d3j dzj dad .
OB dets S dfdzsls, o YOMisdesMmisd  tosdzd 2O o
90)ydgr = LOhMdldzgr = B rOdedL d3tso -Wc@Wnlésty tolis| R
1 sC0OLOdZ0 ftew BOW § sdzsy dIsj dz dzOwv g v L !
Istsdzy tc Odzls datsfiyls ! © n dzts te j dzdz' ¢ etdal, 22006)S &z
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Isdzlzs totsdz? fJtetsdzd dzO B Whdgv s Is " J dz
f zOL &34 ( Far ago, Mul | en, 1997),

a ) tcjelzdzwydj 2 Il, 918 )z ¢
Co3f dzj S Mtseo f etsdzd dz© T
4 dzd dzd § 1 dzH 56 j dzdzts G s f
atsaG)lsJ o tjekzdzvydd OCIdoe dzsmls:
8). 1t dz@&odfd§ ~H odiada'
Oydv ftetsdzddzO o dzd f
pbdxdydo 04 Ismw &zO0 66,
sty d HfsHsd O]l fto
dzelz()) o 1 tinjtcipthtg dzO@ DY ds dz.

WEzdeC ydesdedtelzj s o (S

UT:T‘

gOEN- =0~
LN 06 T2 0

, 0
Ztor Qtsdqu tc

I g
J )
Cdzd yd Mmis

Zmdzse d v n
(Grinin etal., 2010).

TOB &z YOH CIsd & detefislS g H @d s ow - Cipfdnd iss M ils d
ftsH | CyCeed ' Sogp . jH/ Bddd ¢ M e o)

] Ote d Odzls AOL O
AOLO | 6L 0 yo| isteRds AOL O
9Jlse dzj 15 & dzw BB SO MtsL tej o (
11d ¥ dgw 27q5dZW, 1809 g kM
u 1S teylsts to  Glzy O
stsdzlstetsd] 31, 7NO 56, 1 N2 233, 0N 45, 3N1
Cu 300 34, 9NO 56, 9NO 239, 6N 53, 4N9
Cu 900 39, 1NO 58, 8NO 251, 2N 59, 2N1
U StEEstes SHW dz8 O
stsdzistetsd] 31, 8 NO 59, 5N2 220, 6N 43, 8N1
Cu 300 38, 2N1 52, 3NO 218, 8N 44,5N1
Cu 900 42, 1NO 50, 2NO 194, 1N 46, 9N1

JHAOSCts o fByse dedzs?2 Clzdz' skztey YJlsCts2
odej j dedzts?2 o Y tsyek, d SCStdzdyjmlse BB { t
{ s Wj dets L dzOudlsj dz! detsy Mdady j dzdj € sdzq
sMtsB j dzdets o vaiOtdd QudiEdaRd ~fp W OL QT  Wzgz@y d dzi&
sSBtOL 5, ) Emdztse dw A f syo J dadzts 2 Czd
L dzOydlsj dz' datsj o j dzd yd dzd J Ctsdzd yj Mlse O
RZOCtsfdzj dzedy JtesdzddzO o Bt OdZOr tt0OMIs | dzo
Clss dsydls BT Is! MowLOdets M lsmikzlsMmlse
e OMls j ded®RW g desisd fsye" ddzd f Isjd3, Yk
L Oh dIsdzlz ¥ tc s dz! 9 WOEK &Sk, dz® 5 M lddzj fodd ©

(Gagneul et al., 2007; Frarcois Robert Larher et al., 2009) dzj ¢ tslstste’
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Mse &3 Misd 3" § MBsddlsr, o IIstd uyudmdai J
Hsdzy detsdz S sdzd yd Mlseo j, dzj sBRrtsHd BSAE H dzw
OBdtlsdud Métsds ddzd Bdtslsdud MEsd3 Mistej M

TOBd&Zd YOl dzdwdzedj oL OMISOE N j2 HELT dwU ¢
Ctdgyj delstcOyde ftosdzdzO0 o dzdfls 3G/ € Ot as &
BOMMr (sfrls o oGHAGES2 Skd skt

[ 5CQAE | 5( id;lj) Bs) g 100 | 200 | 300 | 400
sSday ] dasi oo o | 005K | 0,068 | 00961 | 0,393 | 0,308V
f et g dgo | 20330, 0,001 | 0,002 | 0,000 | 0040 | 0,004

vOBd&dYO 5.Cuds@zdfmEagjtey Odzedj ¢ tesdzd dz@ o dzd
fts YWOLOM®R od3dc/jdsfty? dcsOMMmr ( § sye j dzdzOW €

AOL O .
. . AOLO yojl nOoLO Wtstedd
] Oted Odzls alcll(;ssadd;&j 15¢ ¢ v B 5B Bl ¢ dov
¢ stedazy O
s ts dazls te ts dz 0,201N0,003 0,040, ® 0 5 0,080, 001
Cu 300 0,23N0, 0 0,026\ 0 ,10 0 0,130, 005
Cu 900 0,180, 0 0,01N 0 ,10 0 0,100N0, 00 4
MsteB SHW dz§ O
s 5 dzls to s dz! 0,228\0,023 00680, 000 0,106N 0 ,10 0
Cu 300 0,261N0,014 002N 0 © 0 6 0,121N 0 ,50 0
Cu 900 0,24M0,014 00308 0 40 0 0,100 0 ,10 O

HBSH jtoYy Oded] BIStetst dzj dz) dzls tisai dzts 2 tc © g iz
Cotedz" 7 COdzj dgibdzr Stsdzdyj Mlsots Cu tejL €
HisL ' o dzj j dedets e ts o1 58®Mfs o tftc ftadzy Bj ey @,
4008 [ . IL©OMSOjl StddyjMlse s H d W dak
LdzZOydlilsj dz' dets 3 dz' "§)2. Milsigd j def s ls @B tzOf
9 dzd &3O dzd | tcjL S5 o J dzd yd dzd 4§ Csdzd yg fi
Cdzyj desteOydd +dzj Bjdzs® o § dlsOlsj dzi dzts?
jes MHjteyOddY o Cttdvs d ®BE i
W dzj dgtfy dets B iSY Rdzdfld§ s HEOsE / &z Cu  C dzj ls
&) d5BteDids dzjSodz jnly el (o ts f oGy edzls Jp tz™ & s M s
Hi2Mlsotso OH A PL | ZOKO plEPKH O dtizfs ez’ dr'tj € d
LO 1ktet L d&Oydlk, d das HOats i @ f s O dzit @
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ClstzO? Of dzdo OjIsmw o dzOHL | B&RtsK Migtqgd @ 6z
C s dzq WJ s OSkzp O OIS d ds' j o d Listpjddajddgd “p § 1
f sfdzj H Wb dgzjdzlzd jteds L O.

TOBdZGYO) dzdwdedj oBLtOMIsOE N j2 HBLT wU ¢

¢ sdzy Odgleite BICtesi dzj dgj dzlstse o wOMIsjdzdw R € O
MEots? @OfMs o ostHds?2 Skd ktj)

] Oted Odzls | Cu | Mn | Zn | Fe
s tstedzd
stodastetsdz| 32, T52N 149 459N 55, BZBN| 6 96,9988
Cu 50 59011282 91, 32N| 120,19® |16 7 51088
Cu 100 68101620 89, ®FN| 104 3P0D| 201 71955 F
Cu 200 163658384 85, D3BN| 74,212N/10391246H4
Cu 300 13237434 60, D0ON| 97, B®BN|175 71636
Cu 400 105593414 17, 2DN| 36, B62N| 67 2,883
IsLHEMdr | Bitee Ods

stsdzlstetsdz?l 10, 96N( 211, 46N 68, 36N|] 91, 36N
Cu50 104, 43N 155, 99N 39, 99N| 94, 03N
Cu 100 69, 60NZ4 137,348 33, 77N|] 36, 52N
Cu 200 230, 94N] 140, 69N 36, 96N] 76, 97N
Cu 300 225,53N] 133,37N 28, 49N| 40, 98N
Cu 400 2717, 71 222, 71N 65, 78N| 93, 199N

17 dzd Ekfls Qfdztsde A tHis @ ets dzts d3jotc dasArftstdtc j H J d
Zn, Mn d Fe ftcch 5L tcOfMisOs h drn o HEJBDIs jCdr' dzts 2
#tSHJ toy @dsdffin L dzjo3p tzls Bz M (ztlz®H L | dsdE GRO)dzO n
festtsfipkijwe " Qs toj 6 fdzy ji gzt @y d
H 5140036 /Mde H | toZO,deth if Fez o | dzd yd ® ©y B 4z©
Yyofmisd fdztsJ we@mE dzj stsydatsc ts 1 dstfdg] ts g6 9 O]
ModHjljdz Mlsoakjls tsB OdzlsOctsdzdL d3dj BISHJ ¢
HEL@ER o HwPedzsecdydzs | HOdzdz § ¢ sdzzyg dz
SHAZOSC s kEOikhifzOmls | 3dzr | Stc Odz BN dz o
d dels j dzfnd o dzOW QK& 2 gDdgis y dad ¥ » f fifQdz) o dzt6 Q] te
st j dzgdes o C BStedgVim, tc®isQdagts - d3j dg'f Ojcy J |

Il fye jdedes?2 SCkdz sktej MBHJjty Odedj ¢
tsls 9 dzj MJ dzdzts 2 ® ftyskz Cu fftejH dzvd
(67 steddzy©o d OmtsteB tso W deQig) dn)j daAflz@eo & @ 3 7 als
ZzOC Off dzd @ O dzO My ! G dzOo dz' dz IsB IOy jsdgdz" 8] CHI
f5COL Odzd  dzOdzd yd § dzj Cslstster o Mstels s ¢
g Ctetst dzj d3j dzls s 0C G M Rfifsgidds jo jdzQ fillse © k& fi
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ZOHL J Ggdzs?2 yOfMmisd tOMmilsjddy d &tcddap@d
HBHJjtyOdzdy yYydqdz€ 0 Ek MBtelsO omtsteB tso W dzb
tcsodzgj o© bkffzsedwWn L OGWLAzj dedWw f syoer
Or sted dzy 0o Jets MmMtsH jtoy Odzd § L dz20ydlsj dz!
BOtE OdzyO® d NJddzjL O Blsdij i dd®y Gddejo Isxziodz
BOLEeOdzy® d dBIiH © SCBtedva o"hj, yYyjdz
sts?2 tOLddyji?2, uybt k MttlsO o6 sted dyOob
Yylsts MoedHjlsjdz Msakzjls t Btsdzjj o' Mt B!
qLB"IsCk d&BJH o §tsyoeJ.

Il rotHT

RLBCICB O fdIsOIsj dz' iasR " hfiptg jlsh jJ e 5 MESH
st 0dzOr tf &Yl ) zdsBOHzNE S Wiz f BedzOH L j d3dz .
stcePdzr JdzedBdtelzj Is e sipBMmis § dzdfi@iEm sodd@svd j
fsmMisfdoenh j2 o tOMisjddy &iHd OCC k& dd

v 8¢ fid yastndg@ y d Isg Hzzfzg)s o " ttOx j 2O o ki
Ckdz bEmifdgaue j dzdzts?2, yYlsts @By dztB 2 g itcvddh) dizf
Mots2MmMlso O ftsysr’ , L dz2Oydlsj dz' dz" d3 dzO¢"
MdzOB " @3 IstcOdzMf Stclssd3 jets © dgOHL j dqgdaz® 1

RLBMIsS8SC ®BIHd ftdeosHdls did L d3y d3jiedajfndsd]
fded % § dzq ® $ tstdasflsytg fidsdzlO) Isd uj MS d fdedj
ftsorhjdads fJitesCidHOL dzs?2 OF€ Isiff s zsdyl dzq ¢

B O dzO dzf O B S tetst dzj di3j dzlsts o, fMdzj HMise
sHECIsdo desfylsd tcOfisj ded 2 .
4 Ctodded dze tcOL dzd usdz' & dits® figlls jd3lzdiR0 tefO d34 Is

dIsjdzt Mlseakzs Is s otsL i3y detsMis d dmt
LCMistcOS GB®MfsdzH e, € Of MO, Cdzj o j teC
orveoddz tlsdshmdlsj d dkzt Istdj tcOdzls dat
O ¢ dLBrMIsCd& fMisjsKwjs. &l sOpaizOdzr Ho O
jJteOdalsdzr 7 € dLB'is& Bbtediglpw@6 od Mmdc tsitg
ster j] dwsydets o' tcOh do Ols! O ff sys On f
Mz wWOMEtstoyjosd dRBsedzj lsddr dzOMOY>

fdzj Hiso Odzd ™ o' ff tsdzdzj Hig to >t Qejd & te] @tRAEhGN tsto
[ 5 dzH =152, MRF 20082009)d ¢ s O dgls{Q U C e O diz] | B dzH 5o *
(10.820.04.07/UA20162011).
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bCEzOd. dzsgls! tWHO Ckd Isdodtelzj 3" = od
Bsdz "2 ddesjteifm ftojHMlsOodzw jIs dz¢ yJ tedzO,
Cstediso ™ J Ckdz skter fts f dlsOlsj dz' dats? Y d dz
My smMtse dzsmisd dzs yjtedzr JsC0O0 jhj daj HBMBOIE:
teJ OdzdL Oydd f slsj dzyd Odz! dats ? ftesHECIsd o dats f
ftcOoddz' detsie Y sHBEStck Mtlsse  Btse O j dz
ftei HMIsOo dlIsj dzv &3 , O OS¢ Y4 dmf sdz’ L s9 Odzd !
OHOYf bOydd dn- & eBjdflsBisdd uf &5 o fatateaso df d3
B IstsHT 1 tetse j HJ dz dqdalstetsH 2€ yd tsdadz" j dmyr
Blese sdzj sdzedr o dHBe d 20 MmMtslstse CLkdz sktcdz
Emdzseo dwr |t Q¢ zidds B@RB ' § ¢t ptsdidzd dals ' fn  d3dat
odHOM dz¢ yjtedzr dzO tcOLVWE ytfias S O™ a@Hsisiz’ & O Uzd
OMiskzy dzj dzgdw ofpjnr WOL ¢ jdzgjtcOsdo dztsets tOL
dmfr sOdedw odHtse d MmMttelstse dz#¥ yjtcdz o GCBtc
B Mstclstse OW HgWW Jjtej dzydoydw s tcOL dzd 1
VMisOdets o dzfndztsizOB BBlistis dz o MEsisT dZzOH ktotso dzj d3
fsBjGetse dzO w©WOMIsJ ded 4 , Edzj dz2 h OjIsfmw fJtetsHE
Wsted3d0 CkfMlsO Bl fteWw icMistsw ydr Wsteds € dzj ) ¢

&y yjedy , ©jCdjdiizd j ©0C oL & wida
Ehdzse dwn of ©Oh do Odzdw. vMlsOdaso dzj dzdzr j L O
&y yj edz fejHmlsOodwesls ddadsjtejm nHdw

dMmMmdzj Hise Odad 2 d tOLtOBBItC fn ygjdz ¢ tc O
feOClsduj MSCtsets M sdsoL 5o Odzd™” odHBe d Mt

sdzg yjor j dipdajetaizO, dgdzstesH S yqvw, f totsH L
odHT , Mstels O.
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INTRODUCTIVE RESOURCES OF MEDICAGO AND PERSPECTIVES OF
THEIR APPL ICATION IN MOUNTAINOUS CONDITIONS

M.D.Di bi r AvDz,y ubb.enk o |
T Mountain Botani Aeadem@Bd Scekreces, of Russi a
Makhachkala, Russia;mail: dibirl@mail.ru
|The N. I. Vavilov AlFRussian Institute of Plant Genetic Resources,
St. Petersburg, Russia.dzyubenko@vir.nw.ru

Abstract

Background. Medicago isof utmast interestamong cultivated species of
leguminous plantsas itexcels many other forage crops in nutritive quality. Great
potential of Medicago is yet underutilizedfor the present. For more complete
realization of potential productivity it is necessaty pursuecorrect selection of
varieties, enrichment ahe cultivated flora with new species, and useotypesin
breeding practice, taking intoaccount their adaptation to locabil and climate
Materials and methods. Introductive tests of 10 wild perennial species and 20
varieties of cultivated Medicagbave been performed in thextreme mountaius
environmentsof Dagestan. The experiments with perennial plants of Medicago on
different highaltitude levels stwed the differencs in the dates of beginning of all
stages of generative development. As a resuthefintroductive test of Medicago
species and varieties in mountainarsvironmentsthe trends of interspecific and
intervarietaldifferentiationfor different setsof characteristics were revealed. It was
found that with the rising dhe height above sea level the number of shpetsplant
increasd, the productivity of shoots and individualntsdecreass, while the shape
of the shrub changfrom erect to prostrateHighly productivespecies, varieties and
forms of Medicago were identified as promising forextreme mountainous
environments The regularitiesreveled in Medicago species are interesting for
introductiveand breedingesearches and developments airmdaroadening thdasic
sourcematerials and the area of practical use of Medicago species and varieties

Key words: Medicago, introduction, productivity, phytomass, species, varieties
lojHjdd]

[BSGOh jdad i ¢ bkt skwdzisp Y pxzder &3 d
WstedzOd3d, orojHjddd MFJjydodzdL dtetse Odzdz
ROC Y dzj dgdj H&W 1 bBEB tOL das  es B dgh )6
BOljtedOO wodv jlsfw SHds2 L ©0ydaj 2N c

RLO®JMisdets, dutsdedz' @H Off lslOjydzyd Odz tc Ofmls j dz
fs tjO¢tydd dz0 &jdvehdjmy Efmzssdw
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odHBBe d Mtelstse o Gcjlsjtesej dzdats? Mtcj H J
tejh O h jets Efmdztse dw tcOMh d tcj ded W Otcj O
CWWJ Clsd o dzts i Islzts Gffsj dfjtcsyydjdiidigp © L Qo dMmdls s
dL &3j dzeydotsfisd ftedL dzOSC s, Wtedsdelze h dna
tcOMmMisj dzd?2 € dziBdzOesftcdWwisdz d3 W OCIststc O
zOIs j dzlsdzs?2 W OCIststedzs?2 MlstclzCIlskzter | ¢ tsdzls
ftodL dzOClsygj dedpL o dzzlstcdo dHtso G s tc OL dzts
fsdzj Ldz" = tOMIsjdzd?2 dad3j JIs BBz h 5] L dzO
fteOCIsdud mMédr LOHOY tyMmMkztemMtse jHJ dzd W,
tcWHO ftotsBdzi 3 Isjtstedd BCtetst o sdzs ydd,
BJdsdztf G

RL t©WYWHO Cbkdz sdedkzjdid" = odHise BBB
ftcj HiMlsOQo dzv jIs dzt yj tedzO, ColsstcOW  fftoj ot

Ckdz skter s §dsOlsj dz! dets?2 yJ dzdetsfilsd .
BtSG OlsT B J d&z€ Odzd , dzj L Od3j ded d3" d3d O B dats ¢
tcOB tsls OR Bdzts 6 d - Oolsstets o fsHYyj S do O
f zOMmilsd ydetsmls dz¢ yd teds , Yls ts ftotsw o dzw
BstetsL skMmists2 ydo smisd, mMfsmse dsmMisd f J to
(Lubenets, 1956; Ivanov, 198Gpncharoy 1985).

I tsdz hdj f Slsid dzwposQ ddstsdy dats iy ls df dzs yJ te d
dzj H sfis Ols ts Y dzts dmf sdz' L ¥ Ismw . r dzw B
flsj dydod dts?2 fHtosHEkSCIsdoe detsMisd dzj sB R S
BBtck Mtstelss o d sBtsG Of j dad ¥ ¢ kzdz |
HMIsOe dIsj dzv d&3d , O sOC y jt Coshpfditfds oL tSfrp OF
flsoydd dn- ¢ eRjoiglszisd uff € of fdzdzti) dzts o
8 ; Di birov, 1996; Konstantinova,
d3|z tcSHEzZ " Lo Odz dzgf Istsdzr $t5 L dzOydlIsg c
s¢Cdd3 MY J ¢ Istets d3d Loddgzdeuedioo t5{fpildsch.t52 & ZB ff =
Isd{qr tslsH j dz2 dzr = 9odHIBO dz¢ yd teds" ,
L dzd ydg" &3 { Stsazsedyud MSdd3d EkMmdzse d W di3d
Btsdz' h 5§ L dzOy 4 dzd 4 co¢ dimssydzd¢d ydd
[ dzse stsBteOL d J f st zd¥dgsd Q@ d s daddists Is@H @Gtpls d te
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Emdztse d W o3 B4 Miststse d IsOdzd v, weo dzw j Isfqw
dissydzd S sz G jdzjIsdyj MEtsets tOL dastsB o OL C
Shvytov1998).

10 Ibkjttedlsstedd [ OceplOdz@0L daslsddOa
fdztsy desfls! ¢ ©jd j2®, HdMisw O sh¥ o d H
fetsdL 8OMsOE h i ls dadL d3j dedets s j 2 HEs G
Bhsetd kddStss, dL i CHBpBdSdf O OdOs
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2009) . R L dzd~ MM 2 ddzelsjtejm Gtoj Hf
¢AddzjLdmisr n  dsjvededees," d n PO 2N j dad § B
o sdzsm¢ O] , ftedmikzlsmMlso s h dd3 dzO Yoh j y¢
(Vasilchenko 1949) . s ddd3 Blsdktsmwismw B Ists
Medicagoglutinosa M.Bi e b, dz¢ yJ tc dz@ Medicaggvietscen®Is O W
Grossh dzs yJ tcdzO T dVkdizageginibiCer Vass d dz¥ yJ t
tc OL dzts y o] ldvficagopolychroa Grossh ] s dmOded v -
Y4 dziLdmlsr A dzé y 4 te dz, 9 ¢ dzs yow nOteOC Is
Hitso t52 dL &3 dzyd e sfmisd, ) stsse
Msd sedstcgf ez f dzsH O d Htckze d d3
&, MmMkh jMlsekjls dwdscts tOL dsyls,
Jralcgs (Rthts)iGdssh Hts Mdrm ftste sMisO
L 4 dejvisscer® ss@vW O d40.| e e j 2 B,
Os2 sBtcOL jy rteOdzdlsimw o uvBd
? ¢ sd3 § sP200Pd daR0dn " f.aug jo dIH A
cdBtcdHdets] ftetsdmn sy Hj dedJ,
BBFQ@B ambmJQOW$mmq@mommmm
waoo odzgyj tedz Cdzj 2S¢ 82 d dzvyjte
JtesmMMmcGrossk@m ( 1945), 1t AdsHBMSE:
jBstocdiso 5 Q@mudeJ“xwﬂ", sO¢ d Hdzw
dzj sB n SHJ A3 dmfr lsOdzedw Jjets o § klaxzisktc
M. polychroa s { fOdz dL YJ delstcOdz! degse s | OC Oc¢
~ntcOdzdIsmwy o uBddzdMmd. 1 s tfdmodseds oF:
tcOL dzstsBtOL dzts tsCtcOh jdzdzr 2 (WdBsdzj Istser 2,
(Grossheim 1952) . lJtesdL teOMIsOJ Is 9 5 G tytcdz
otsMmMistsydetsets 1 OC 0 COL! Vv dg® ©LOMissPE d&lis
[ Odzdz’ 2 odH GlkdyoOjlsmy LOMEoskmksts? yd
f sye O, BdzdL ¢ ¢ Cldz' Iskztcdats 2 ftsmj o
BiLEMdzssdts o jMm! 30 B &zOC s tcdow IsCiz ' IsdpQddz
(Grossheim 1945) . I dH dekglufinosdss ff « figi) dsC@a2C OL
dL Zz dtce OdgnSMfsiichedkptc €169 4(9) , Id§f ~tcOdzdlIsfr
dqdzimisdlszk § s Efd@Ptctso O (1 R\ Dilsj BB zec@gS Is
tcOMmlis j dad 2 L stse-p] dzZBRO fpsGesL tc @ ts ] dzC
SO COLMSCBBE NtejBliBOBOHEB BBIOBOL disls | 5 @
Hsfistsddzmlso © d  CsdzsedujmMed?2 ftsilsj dayd
Btsls Odzg € dyOfls dzth iy ldeds M ipe j AsB: ZOK@j s o] St
Cstedgsor di3d S OyJ Mlso O3, RBAdets ts st &z s B dizf i
Btsdz' h doBd S L@issnd§eid® 45) . 1 0dBtdij dz
wodwjlfmw IsOCHMsdsdkdy MSci §sdtsyjdd]

QLImnggw
EO&"W&UTO&

_da.q_\:h@ q_nﬁ.

d
s
o
d3
ax
d
Cf
q

2o oI~ o= F
mﬁ'nﬂ-ﬁ"shﬁs'g'q_

0]
z
qdr
9
s
9
a3

180



ktsds 176, of

o 0tcdOydqwdz dzt yjteder Cdzj2¢t2 d Blsdzd yos h
9 BHJdz § sdzder 2 ddzd teislstsamj 6<itdesdrdgj Rddd
CsdzzB " j. [ 8 yJtodO clilzdBhH&zoy] &Y g MPezOL |
or toOh jdedgr a3 dz0 [ O2C s M2 s Isdats?2 fls
(1 #ddzmMECs?2 BdzdL 4| EdzdB O, Isdt-l gzOg 8B & 15t
ltesdL tcOMis O] l§f a Off @ jdiy I Vesjishenkg 1490 dzO  (

) I ©¢ j s Odze , GHJ MeMmtcj HiSIstsYJ der H
Bdzts ¢ s dzj Is dzj 2 dzs yJ tedz 2O ftotslsw y j dad o
fijtcdsHO ftsH odzdwdzdi &3 EMmdzseo d2 or MisC 5«
ftesyj M o dHEep.§ SHuckswjOdzd j o dzd W dzd v [ Mc
dz0 BstoW sdztse d 8 d ftesHEZSIsd o detsls tc
teOL dzd ydetse s ftoetsdmr sy Hj dedw Wo dzw dzts fiy! 1
ZOMmistsw h j 2 tcOB Sls j tcOMMdzOIstcd o O Isfyw
OdzOdzdL © H dzw dL zyJ tedz’ ~d3dzts @ tsizg Is dfj 2 ) tsds
Widtsdzsedd d fesHEzCIdodasfisd fMEzaots?
stftcj Hj dzj ded W dzO0d B tsdzj | fjtemf jSIlsde dz n
dmf sdz! L s Odedw o MJjdzj Sydodedets?2 tcOCIsd S

[OkjttdOd d &jlstH"

rdzv dLkyjddw B' dzd tlstsB tc BdfS sftgjOdyisdz®
Bdes e tsdzj sdzd = o d H tslo) |, dzstfygjdddadz j dddzOg dz.d L |
Jdzmisdlskzs® (sttBRss, | kOo dsets BslsOdzd yj f
o ftodtsHdz » sflkzdzvwydwas 1Isdr odHtso o
or MslsOr s 100 HB 23)0.0 Id3 ddeGay j g tsfo dd
KOCY ] MtstelsO® Clkdzilskdatdipstcets e j e’y j to dz'
(M. sativa L. ) d 10 MmMtstelstse  dzsMat@add. Martym), d3j dz
Ctslstste’ j B dzd ftsczzyj oz oL I fjtetshid2f
ddi. R.J Oo ddzso O fjjret )iNJ s alz d Mstclstse f t
AZHOD Ot 52 q | 2dzd B € 52 LC MY jted o
BslsOdzd yj MSsets MOHO [ OGjMsOodMS et dzC
BOLO tOMmY tsdztsy g dz@iOREZQ  MiteQjH dzj 6 SH 59 5
5 OHIGB8BR, tldshdlsj d oz0V H koBD%,dzts fiplsj H
sj B j cOlskte® ofLHERO ik 36 B AGBIsc
n S dzts Hid2sd2as026, @ A B j L dtstetsL dzf 2 f jicdBSH O
zesg fdz' j. L EkzddemMSOw BOL O dp OddiEs dzts
fltej Hdzj G SH o 5 ) CHEdEdoy j ) ts ) Kg@Rotzwijtds) H 6lz] @ t
Isj B jtcOsztcOD+® 8 AREPHIY W Isj B jteOlskzteC
Bj MY PO ¢ Ziffs106C, 5 Asls dzesd s j dz' dzOW b 8@y dats fi
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fMtej Hdz2" W o MsISO Mdzj y dztsttg, §f BOLHd GO drts gt
fdzj Y des e B8O BAINIMets B j L BstetsL dz' 2 § jodsH t6C
CStedAsG s ' § , Iswy j dzsbkze dzd dzd misr | , C OB
Msmis Ooldz%,j Is v Y IsT 9 O dzts ¢ Ctsdzd yj mMlsets o M
olststets? d fsfmdgHEE " dij ydeifuey  toQfipls) sdehp
94 GJ sagidajdaOIsdo dzr = YBjGEeBe d2ZO ©OMIS «
ftecsHikzSCIsdo dztsmisd dMmf sdz' L s Odz" L dzO J dzd
GjdzjteOlsdods 2 B jG6 d MzBOVYORBHHP o H
M2 d&OMMmr tcOMmisj dzd?2 M djlstetsor o HJ
9JteWIsdzOY Bktotsy O2 dzsfyls o Y/ ¢0. dtcOo d
sMmdetseo § dL Eyd ddw WJj dtsdksedd, My smtse dzts
tcOL d3dztsy J dzd © sftcjHjdzg dedWw EfMmlsts? ydoe s
fMtcj H T (BsteL Iz, LOME-J) . { Olsji dzid PEAZzdsS
mMdMmisj 3" tBttOBBISCHS. HOdzdzr = St atistica

fjLEd sOIT d ey Hj ddj

[ desetsdzj Isdzdj odH'™ dz¥ yjtodzr ftotsntsHWIS
fsdzdz" 2 yd<Sdz ttOLoadlsdw, Efmsts2 ydoets  dzt
f ts dzdzts 2 Ltej dzsfilsd fMd 3w dz. 1 OdIB ts dzfnpzts &z d
56 OL Odzd M) € Oo ¢ O Miyescers, M. fatsatal.jM. gluinosa
M. hemicaeruleaSinsk CCMmYf jtedd3sd dzlsT My ddzsc tsdzj Isc
fsCOL" 90 ls tOLdJydw o Mest Or dOfmisEk
tcOLodIsd®y. (IsOB dz.

VU Holkn B dzdp U IMJcaeruleadfHMshemicaerulea $ tSlstste’
flstej yoOr Ismw o YtedtesHj dzO Btsdzjj dadL €
tedtsH WOLT BlstsdzdL Oydd d Btdzjj 1t
d Isj dzd v d f dik daghdstahigadBdipr.. ex Boiss. i

dzj 54 dgH j &3 &, ofbstej yos hd2mw o jMis
®Rj dzdfls' 7 MC dzsdzOR Hts Mtej Hdzj ¢ 5tedats
jtcdtsHBdR 9 jc6jlsOydd. 1 r Mt M Gresdehsy

-glutinosa W o dzv s Is fiyw tcOdzdzi yo j Iskzh d d3d d

J dzts¥ OMl.falcatat Isqd W j dsts¥W OL " MHo dJdzzls’ dz
Mtc Oo dzj dzbfl.gative g Mzsaii®dEs s d3j yj dz B sdzj |
dtsH § &zsHtsdztsh jdedWw 2 dzt yj teder s
v tyjdCd ftsHEzClkdodsimisd & W
Ow BOMMA e Puddscitzn O (O fi)f) O zeh

MO fsBjCEO dzs yjtedyr (5 MmtejHdddg L
Mdzj des dzOd3d o MagentednyrZae\ecdd B, ts Is1A 9 O( @lzj
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5B dzOly o Ojls Mmkh jMmlso j dedzgs? S stete] dzv yd
sftsej Hj dgOdzeS ), o sdoduydi ks ydnko
slstedyolsj d des Ctttej dzdtljls M § dtsls datsfls

vOBRGYO 1. AjdsdscdyujmMSow S OowoClkjtdHf
Cddj Sydaddsd yomnsSj (1 Oc¢j il Ods

1l Zlstsdzd L O Ko jlsj dzd ] dzsH tsdatsh
LOLo0&Rddl 16y 0| gomms] zoyo| BOMNE ZOYo| ohhs
Medicago
1. caeruleaLess. ex|2706 N{ 0307 N1{10,0 7 N| 250 7 N0 20,0 8 N{ 07,0 9 NO
Ledeh
o, M. daghestanica |, o« ¢ 1506 |1006 f| 240 6 Nd03. 07 2307 KO
Rupr. ex Boiss.
3. |M. falcataL. 24.06 206RN0|0207N|{0607RN004. 0d 2208 NO
4. I\B/lié %'“tunosa 21. 06 2506 NO0|300 6086 0407805 |21.070,7| 1808RD,5
5. '\S"i'n Zimicaer“'ea 26.060,5| 2806RD,5 |0907K1,0| 1807K1,0 |13.061,2| 2808%D,8
6. M. satival. 25.06\0,6| 27,06N0,8 |0307\D,9| 10,07ND,9 |16.07M1,2| 1508K0,9
7. Q/"é;'s"msc“a”'ca 26.06 0,07 N0|0507 N{ 1607 N026. 07 21,08 NO
8. Q/"é;rsa”soxa”a 25. 06 2806 KN0|0307 N{ 120 7 N 020.07RD,9| 1808%D,8
9. M. variaT. 24.08W0,5| 27,06M0,7 |01,07R0,9| 08,07R0,8 |12.0M1,1| 11,08K0,9
Martyn
10 M. virescens 23.060,5| 27,0680,5 |0507R0,8| 11,07R0,9 |09.08,5| 22,08RD,7
Grossh.
s uydhdkz (sBjcEBs &GO GhHSE! HJSBEOML
L dzH J di] dludinosg M. virescenstf tc j o ts M. tearavdIsVl. sativa i tod
st EMisky Osls 6 ftotsH MCshtiag tz®BEd o fb
dtcjHd HdSCtStOMlskzh dr odHtse dz¥ yJ teds
M. virescens 9 dH MmMtsd3dzd Is § dz' dzts 2 Is ©C Mmts dzts d3d «
ftosdmntsy Hj dad W . [ dz sSisdzd Y@ sl igdzv ytff B oz
shte j dedgsfisd 5 BCwOMC) o) dudso, ¢
st jpdjos?2 &OMMr . IMmste] yojlsmw d
€02 5O [ OCj mbomo, o BjMsOn fjtejCter

) J dzlsts2 5CtLOMmE 2 9 J dzayd € O) ( fiff Wozf 3ydrjteleizs
sCteOmMEs?2 o jdyds o) . ltetso JHjdedze § dMmMmd
Ljdzj deso OlsOw MtejHd dLEZyjdedzr = oadHBo sk
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Cstdy 7 bkffdsedwi. 1t jLbkzd OSOd §tow
bz Ojls 02 sdzd tots o Olstilztsidsizd Lo dzv tOhgSj Arls Octdj

vOBd&dYO 2. )} tsHEZSkdodasfls! dMfjdzj Hso Odzdz
Efdzso W R [ OCj flsOdz0O

AErnonow (110 bddes (1700 &)
& wknOf kRO ~vdmds wkoo -
OL 9 Odz] | qu’]. . glzn Ow
! N seid sonn( sonn yssjes donn( =500
dz0 fi fsBj 6| y/ ¢d sftsB!'| 5B J G
1 Medicago ~ ~ B .
caerulealess. | 4, 8 Nq 3, 6 No| 625 5. 180, 1,6R0 31,7
ex Ledeb.
2 | M. falcatal. 5. 1Nq 5, 1K0| 691 6. 1IN0 2., 3N0| 436
3 '\B"ié%'“t“”"sa 6,180,26 | 5,3%0,38 71,1 7,500,31 3,1R0,41 50,7
4 “S"ihZEm'caer“'ea 51R0,17 | 4,680,61 62,7 6,280,20 2,.880,26 46,1
5 | M. satival. 3.1K0,29 | 7.5)0.82 86.9 340,34 | 43056 64,2
6 {\/"é;fns"ha”'ca 300,26 | 4,3%0,46 68,7 4,2%0,31 2,480,24 36,6
7 \'\;'é;rsansoxa“a 42 R0, 58056 77,9 530,31 3,1R0,37 481
8 | M.variaT. 410,37 | 6,20,61 79,2 5,6R0,49 3,1R0,38 56,7
Martyn
9 | M.virescens | 5 tn19 | 6,7/0,76 82,6 670,21 4,1R0,35 61,5
Grossh.

J sfrlsOn EkEMlsOdse dzj dzts, Yylsts MmMtstels O
Bsdz' h j2  fsHESIkdo datsfls: ® dgP ezt 1 grdzts 2 §
Emlsts?2 ydo sfmis: & ) 1 Csdzsedyj M d ¢ tsdzls
& yjtede dLdi3jdydeos?2. 1GlibksdBz Mstlso
ftoJHY ByYylsdlsj dz dz@ Hdzw dMftsdz' L s Odedw™w o
Mctclsse 1 Issées adHO dzOdBSdzj Jh Jf deg®wH d&z® dzdpr
Eihdzse dw e MBtlsO: o6 j ded dzm ¢ Ow 3§ Mils dzOW 6
sH dsc s BEUIidds dj3tctse o' MsC ¢ OyYJd Mise j dzdzets

( s 0F.dz.

[y ddBd o Efessdws SCMYjted k] dzlsO
Wdlsskommiz, ftotsweo dzv s Is tfinlgr 8 W f Sy tolsh
LOYf OHdetsj o taisth PR Mene 9, 6Char tia d@ayng® d3j tc
Progresé d Mtcj HdZ] Of dBABBOYG d O ¢ dzH d x Odzfr
Bse zls BI Is! toj Ctsd3j dzH S0 Odz' ¢ Oo¢ o ft

OcteslsjrdzdCj o©fSLHJ dzr @8 Odad VW .
L fis Odzts 0 dzjOdE dgts B tedzsflsd, o' W o dzj dadz |
ftoj HiNlsOo dzv ¥ Is ddzls j o M H dzw d dzls tots H
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or q

dmmdzj Hiso Odzd 2 d ttOLttOBBIstsE M yj dz' ® tc
ftcOCIsdy MEsets dMf sdz! L se Odzedwy o dHBo (
vsOBddYO 3. 1tesHbkSCIsdo detsfiylay] tefipistclstso € |
9 Gettdz n EMizcedwrn | Qg JAdiEO RO ( | & dzd E
1 0L 9 Od . vyamas §1 ypnow d wknow
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3 j Mls dz0v 1 sdzg Otsd v 5,4N0,23 2,7M0,29 36,8
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5 |mdoaddsm¢uLejCdmls 2,200,28 3,30,61 46,8
6 | Caynga 470 3,4N0,35 3,8\0,47 61,2
7 | Charta 1 J 3O ded ¥ 3,4\0,29 3,8\0,75 56,6
8 Prima AteOdzydWw 3,5\0,38 4,780,79 67,2
9 Progress 470 3,3\0,49 3,7N0,39 58,5
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M. varia T. Martyn
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J Mls dzOw
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20 | Kolotta 470 5,1ND,38 2,8\0,36 46,7
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dbCkzOd MesiHOMIsswh jj otjdBW o {JMmfkedd¢
FetesL © dMmud L detse jdzdw, JMmdzd dai ¢ tcjPaehrimd dzW Is
hybrida Pall. JHdddZ dqL fijtemfjClsdoadzr = M smMsee
weodzw jIsfpw t©OL 9 jHJddj | ¢ s Cow @frfrisodtdsolzdsvcr vV ils
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5B dzOtclz 3 j dzdz" 2 Z0 bkjttdlststedd 1 OhCtstelstsMmlis(
tenbt e (1988R), tcnisOYMsGHa( Odzr  drR LdigiUsitdad J.
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fOCIsde 2, i3efdptsis K8 j IRESC dzj BORtetso rr22, w1l
B3 lsdfpdls 6B Odzdz) dets?2 h COdzj By deSd kM jn
Fuypddzztse . ¢ dzOdzdL  dL d3j daj ded 2 ! dzj d3j dzls
2O ftsH Hj2Msedjd tjeckdvwilststetss totsMmisO
| f OtcOlstsdz wWeo dzv j Ismwyj gdas) I jdniss@siasCB fiedOdzets o (Otfiad
Jd dzyd Odz' dzOw fnd d3j dzdzO® PicBHEzCts fOdes@GBY
sSHEZCIsdoodetsdnls4d v@ONP) A WWJjClsdo dzr o, dzts o
ftod f QifQdss y L RlO© o WfLdrteH sSsB tcOL 59 O dz(
Isj dzyd Odzj de@®v M tisH EC Isd o tlzshhis! toj Odzr dzOW
HzCIsio dzgbfi’ cOL P JEGictsaf@dr f tctsyj Mipr
wiLr 9 Odedw ff dishylmida udf Isipjdasve dizj Hzts Yylsts o |
dOdzlsj EcHasiBHafjdde] jzo j dzd yddzimw  Jtcd B o j G
j 2. dbkzh jMmlse j dgdegse s o dzdW dedw dzO@ M d3d dzdh
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fjtemdg @ts. | dv fsorh jddy fMj dkjdds? {§&t
HiCSwOdody 7 COUjMmise §dsdO dEsckls BT 5! ¢
d MddasjlsduimMSd] ®©jckdvlsste’ tshlso.

sdz¢e yjor J:fffdetem Aylsj §f dets?2, dJdelstetsHlzCydw, ¢
Bdtdzsedw yeo jAY dydits H Uk lsik(j odeidis M ls + .

SUMMARY OF INTRODUCTION AND CONSERVATION EX SITU OF THE
RARE SPECIESOF BASHKORTOSTAN PAEONIA HYBRIDA PALL .

A. A. Reut, L. N. Mironova
BotanicalGardenlinstitute,Ufa Scientific CenterRussian Academy of Sciences
Ufa, Russiag-mail: cvetok.79@mail.ru

Abstract

Background. At the present timén the Republic oBashkortostarthereis a
real threatof extinctionfor Paeonia hybriddPall., unless urgenmeasuresare taken
One of the promisingvays tosavethis plantis to breedt in the environmenbf the
Botanical Gardenlinstitute of Ufa Scientific CenterRussian Academy of Sciences
(BGI USC RAS. Objective. P.hybrida recently discoveredn Bashkortostanis
includedin the 'Red Book othe Russian Federatit(L988)with the status o8 (R) T
a rare specieMaterials and Methods. The study ofseasonathythm of plantswas
carried outby the methoslof the Main Botanical Garden, andesl productiory the
method ofl.V. Vaynagiya.Winter hardinessvas determinedby the percentagef
dead plantgrom their total numberOrnamentality as well as resistande pests and
diseaseswas analyzedby thetechniquesof the State Variety Trials for Ornamental
Crops Measuringthe succes®f introduction was performedas described irthe
DonetskBotanical Garden. In 2012013 experiments were conductsal study the
effect of mineral fertilizers guperphosphate, potassium chloride, ureajd
physiologically active substancézavyaz Heteroauxin Fetil) on planthabitandseed
productvity. Results.Peony blossoms in miMay. P. hybridais acompact shrub 25
30cm high. The flower is not double, open, purpléth adiameter of 88 cm. The 7
point scalewas used t@ssess theuccess of the introductipthe specieseceived 6
points. Analysis of changes ipeonyseed productioelementsunder the influence of
growth regulatorshowedthatthe most effective drugas Heteroauxin(percentagef
fruit increased byl.2, potentialseed productity by 2.3; realseed productivitypy 2.4
timeg. Also effective, butto a lesser extentvasthe drugZavyaz(percentagef fruit
increased byl.3, potential seed productiorby 1.1; real seed productivityby 1.1
timeg. Fetil inhibited theprocess of floweringfruit and seed setting iR. hybrida It
was establishedluring another experimenivhere the form fifertilizer + Fetilo was
applied thatthe growing seasohecame8i 10 dayslonger. A significant impact on
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seed productionwas observed Conclusions. Introduction of P.hybrida into
cultivation in the foreststeppe zone of Bashkortostanis promising. Mineral
supplementand synthetigrowth regulators can be useditproveseed productity
andornamentatjualitiesof peony.

Key words: Paeoniahybrida introduction, phenology morphometry and
biology of floweringand seed production
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Abstract

The presented research points to the significance of a comprehensive study of
variability in plant varieties within their populations. That study would refer to the
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genetic principles of evolution. Knowledge of an adaptive role of theeletoent
structureof a population, as presented in this paper, paves a new way to a promising
basic strategy in plant breeding.

Different wheat varieties from various geographical and ecological locations
were investigated in in the same climatic zone. An effect of diffedates of seeding,
temperature factors, light regime were used; the variability of phenotypic composition
of populations was investigated.

From our investigation in the population structure of cultivated plants we are to
conclude that such a populatibas quite big reserves of variability that can be widely
used in planbreeding to improve existing varieties and develop new ones. Efficiency
of intra population selection can be greatly improved under conditions of maximum
disclosure of an apparent, op@bable, structure of latent reserves of the population
variability. Using methods for population analysis, any number of varieties can be
analyzed, isolated and subsequently used for the improvement of varieties.

Key words: population structure, cultated plant, wheat, varieties
Introduction

In this paper we start with historical and theoretical considerations to
build a framework for the empirical results published in the second part.

Till the present time breeders' attention has been focused imcraase
in plant productivity. This resulted in a paradox: yielding capacity of newly
developed varieties grows while yield stability goes down and quality of
produce does not always megiproved standards.

On the other hand, the role of the environmenhanifestation of variety
is well known. Usually plant breeders look for abiotic factors. The role of intra
population relations is actually overlooked. Today a population approach is the
most important in today's breeding of crgsdlinated and selpdlinated
crops. Using population approaches in breeding will allow to raise
sustainability and quality of yield, and to breed varieties that are tolerant to
abiotic and biotic factors (Molchan, 1990; Temirbekova, 1994).

Already E. Sinskaya and her schol¢&nskaya, 1939963) revealed
that the varieties of cultivated plants consisted of a number of forms that
differed in morphological and physiological characters. Variations met in
populations were found to be in a dynamic equilibrium and to guarantee the
stability of the populationsd produc
pointed out that the issue of popul
theory and practice of plant breeding strategies.

Variations in crops viz. their development asstarting point in plant
breeding. This variability refers to diversity of individuals and groups of
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individuals in populations that differ to some degree in character and property.
Variability is inherent to all organisms, which means thatnature no
individuals are absolutely identical in all their characters and properties. The
term "variability" is used to denote the ability of a living organism to be
changed by endogenous and exogenous factors, which is to specify
transformations occurred in the dwiion process (Agaev, 1987). Here also
other authors (Jablonka and Lamb, 2005) should be mentioned, who
cretinously elaborated the concept of epigenetic factors (GRS, 2015), wherein
the above mentioned variability is included.

According to N. Vavilov (Vailov, 1957, 1962) the main role in
increasing plant productivity and, for example, grain quality, is assigned to
modification, i.e. non hereditary form of variability. Vavilov explains this
phenomenon by arguing that variability per se is geneticallyrdeted, and
defined by the rate of response of a genotype to environmental conditions.
Vavilov's estimation of the role of modification variability is in full agreement
with his conclusion that "agricultural backgrounds for plant breeding ... as well
as deelopment conditions are of the foremost significance".

Here we argue that in plant breeding, considerable significance should be
assigned to a comprehensive study of plant variability in their populations,
referring to the epigenetic aspects of evolut{dablonka and Lamb, 2005).
Therein the notion of intra population reserves of variability, viz. their
variability potential should be included.

Population botany regards all varietiasith pure lines included as lower
taxonomy units of cultivated planis their nature- as populations. Their
relative homogeneity at any moment is skerin or illusory (Sinskaya 1961,
1979, 1991). Variety populations, irrespective spicificity, actually show
common population regularities.

That is why investigations ipopulation variability of varieties must, first
of all, comply to the principles of phygopulationanalysis.They disclose
new layers of variability ofultivated plants that have not yet been utilized in
the breeding process. In addition, knowledge of regularities of population
variability of cultivated plants is an important prerequisite to develop a strategy
to manage their 0 c schpe managendent @nd onl plabti o
breeding(Sinskayal939 1964).

Arguments for that approach are:

First: populations in general and phytopopulations in particular, are
"accumulators of variability”, because they contain and store considerable
reservesofvarlai | ity. They kind of fAabsorbo

Second: populations are highly dynamic units of life, somehow the
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Afgenerators of variability", wher ei
transformation of variability continuously occur.

Third: populations are substrates, or "laboratories” of a cultivated
evolution processes, during which the initial breeding material, under a
breeder's influence, turns into the products of breeding: the varieties.

Fourt h: successful m arng rcapacity potental o f
and stability at a high level, and also regularly improving seed production, can
be warranted using results of a population variability analysis.

Based on population studies as mentioned, ecoelements can be
understood as geneticallyet@rmined and adaptively significant units of the
ecological structure of phytopopulations (Sinskaya, 1939; 1948; 1961; 1963;
1964; 1979, 2002; Jablonka, Lamb 1994; Jablonka 2004). Such ecoelements
can be sources to form both new populations and new spétisvever, one
should keep in mind that populations of some cultivars contain slightly
expressed commencing eetements, or "incipient ecoelements”. To reveal
them it is necessary to use special disintegrating backgrounds, and to conduct
comparative studs of incipient ecoelements as parts of variety populations. A.
Gundaev (Gundaev, 1964) and V. Pustovoit (Pustovoit, 1966), two Russian
plant breeders, achieved outstanding results by skillful detecting and using
intra variety population variability in & process of selection of dikaring
sunflower varieties (up to 60% of olil).

Adaptative plasticity of phytopopulations is increasing due to thei eco
elemental structure, i.e. their adaptability to ever changing environmental
conditions. Poly ecelementpopulations, with their intricate ecological and
genetic structure, should be considered as the most ideal model of the adaptive
varieties of the future. Such varieties can always withstand adverse biotic and
abiotic conditions.

Knowledge of an adaptive I of the ecoelement structure of a
population paves a new way to one of the promising basic strategies of plant
breeding.

To develop the principles of population selection for organic agriculture,
one should consider first of all the comment made by Bsk@iya (Sinskaya,
1961): genetics of the population is not genetics of organisms and also
variability of a population is not variability of an organism. That is why
scientists have to use different methodsiiderto study and bring changes to
an organismor a population.

E. Sinskaya pointed to the necessity to develop nethods for a
genetic analysis of a population and suggedisitdtegratingoackgrounds to be
used for this purpose.
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The Results and Discussion

According to the character of populatieariability we cansubdivide
ecosystem backgrounds into:

1. Stabilizing, or integrating systems, that provide maintenance of a given
phenotypic structure of a population;

2. Leveling systems that can hide variability in a population;

3. Disintegrating systems where population variability cambaifested
in the most complete and pronounced manner.

General picture of variability can be observed more easily against these
three backgrounds. Using them makes the selection of separattgpeke and
their groups easier. For example, a provoking background serves well for the
most vivid manifestation of certain plant the breeding process is aimed at.

4. The optimal background is not always the most polymorphous one.
The optimal background nabe also leveling. To choose the optimal
background one should keep in mind the main purposes for growing a certain
crop.

The idea of E. Sinskaya about the importance of disintegrating
backgrounds has been further developed by M. Agaev (Agaev, 1987) who
revealed "bursts" of variability even in pure line varieties. E. Jablonka and M.
Lamb (Jablonka, Lamb, 2005) also elaborated vastly on this field of epigenetic
knowledge.

Contrast conditions of crop growing (Sinskaya, 1963) exerted
particularly strong inflence on the increased phenotype polymorphism in a
population. Namely, it is a specific feature of modern centers of intensive
species formation; it promotes establishment of balanced genetic heterogeneity
of variety populations and increase in their ptasti (Sinskaya, 1937 She
classified the effect of climatic, soil and biotic factors according to their rate
and direction of form building. It is very important to elaborate these
relationships, as well to find their relevance for plant breeding, asasdbr
the rational distribution of breeding centers seen from an ecological point of
view.

A native population retains its variability in a relative stability. Sudden
hereditary variations can occur when biotypes grown in conditions that
differ from those where the rate of théotype response has developed as a
result of natural selectio(Sinskaya,1961). However, as variations in variety
population, under unusual growing conditions, most frequently,occur within
l'i mits of t hi s isono &videncea df Yariatioas ie certainh e
genotypes. These variations simply remain unseen. E. Sinskaya (Sinskaya,
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1962) strongly opposed the idea that all new formationsnirtagenesis
experiments were referred to as resulting from mutations, since whaeeas
as a mutation phenomenon was actuallyrédsultl at ent vari abi
outd (showing up). A 4pdiieatedplaatspeaes.i s t

The use of disintegrating backgrounds allowed to set possible
mechanisms of micro evolutionary ansf or mati ons of a
structure. It turned out that under different growing conditions changes in the
proportion of certain biotypes were found (Sozinov et al., 1985; Molchan,
1986, 1990). This means that a varietgs any balanced polation - is an
ecological and geographical notion (Sinskaya, 1948); an integral and dynamic
system.

Variety study is very important for development of scientific bases of
seed production. Without such studies we are permanently doomed to suffer
losses in atstanding varieties masterpieces of breeding worknd even
today it is rather unclear whether a new variety that replaces an old one is
superior to the latter in its initial worth, or that the superiority of a new variety
is attributed to the deteriatiag of qualities of an old variety during the seed
production process (Sinskaya, 1963).

Conditions facilitating speciesod
1. Trials at various geographical and ecological locations in the same climatic
zone.

In this context A. Gaky (Gorsky, 1960) has conducted trials of many
winter rye and wheat varieties in four geographical locations. Comparative
analyses of varieties grown in two ecological nurseries located at a short
distance from each otheiin the foothill zone of the Nd¢n-Western Caucasus
(the Belaya River valley) and on the slope 300 meters higher, revealed the
different phenotypic compositions of wheat and rye varieties.

B. Heyden (Heyden, 1995, 1997) presented trials with winter wheat
(photo, Temirbekova). He showedhat there were not any phenotypic
di fferences in winter wheat variety
growing in Switzerland. But when this old Swiss variety was grown in Salem
city and Bodensee city in Germany, interesting new biotypes hadsbegead
out from the variety populatiof.hus, different soil conditions can be used as
disintegrating backgrounds to study population composition.

Here results from Palamarchuk (19G#e of great interest. He studied
the effect of different environmental factors on clover seed formation and plant
vitality in hybrid populations. Heterosis was manifest only when hybrid seeds
were sown in equal, or better growing conditions. When growpeit bogs,
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the highest yield of hybrid clover was obtained from the seeds grown in the
same peaty conditions.

When winter wheat variety oODipl o
Rimpertsweiler and Lichtheg farms with different soil types, different
phenotypt biotypes were obtained (Heyden, 1995; 1997).

2. Different dates of seeding

B.Heyden (1995; 1997) used different dates of seeding, deviating from
the optimal date by two weeks or more, as disintegrating backgrounds for
populations. He obtained nt er esting biotypes fr o
0Di pl omatd when deviations of the orfr
7 weeks.

A

Exhibition in Dornach, 1998. New biotypes by Dr. B. Heyden

R. Steiner (Steiner, 1924) in hagricultural course recommended later
sowing dates to have better results in seed production of wheat. Late sowing of
spring wheat resulted in the "burst" of variation in its population.

A. An effect of temperature factors on vernalization phase and
disintegration of population into biotypes can be studied using a "stepped"
approach to spring sowingowing begins from the emergence date every day,
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every other day, or every other two days.

V. Koryakina (Koryakina, 1961) studied the effect of variable
temperature (day temperature was up tet2hd night temperature waslQ0C)
on the young plants of red clover. This temperature regime enhanced and
increased one time hay harvest and caused a number of morphologic change:
of leaves and blossoms. Variableemperature resulted in enhanced
developmenbof clover and increased seed yield. It is no doubt that by using the
same methods in trials one could distinguish different behavior of different
groups obiotypes in variety populations;

B. Date of seeding ircombination with presowing vernalization of
different duration. E. Sinskaya and Vorobyeva (Sinskaya, Vorobyeva, 1964
revealed the effect of these factors in their experiments. They noted the
exceptional richness of winter wheat variety populations inpawison with
populations sown on the common date of winter seeding.

3. Effects of light regime on the variability of phenotypic composition of
population.

The following variants were used (Sinskaya, 1964):

i a day length and a night length and "critishbtoperiods"

I an effect of contrast photoperiods

i an effect of light quality

T light intensity

i an effect of a day length together with presowing vernalization and
different temperatures.

It is essential to choose a disintegrating background in aacoedwith
geographical origin of a variety (regional ecotype) and a certain trait under
study.

A. This is an example of the combined effect of photoperiod and
temperature factors. White acacia from Pamir region and Belorussia grown
a long day in St. Petersburg, Rusglé-13 hours)was damaged by frost by
100% (there was no selection for frost resistance, all plants died off), but when
grown in Moscow it was damaged by 28%. Frost resisfanns have
developed in the process of naiuselection. Background in SPetersburg
with its 10Ghours day length turned out to be the best disintegrating
background. When populations of white acacia from Pamir region, Belorussia
and Moscow were studied against this background with the aimeot $bk
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most frost resistant biotypes, the number of frost damaged plants4f&s
72% and 33% correspondingly. Thenost frost resistant biotypes survived in
each population (Moshkov, 1940).

B. This is an example of the effect of different light qualitymants. For
the southern varieties of peas and vetch the midday light was the most
favorable, for the northern varietiesmorning and evening light. The light
regime of the previous year also had a certain effect on in generations and the
composition ofa population.

The alternation of contrast photoperiods in many cases has a great effect
on phenotypic composition of populations and causes "bursts" of variability.
An alternation of contrast photoperiods produces greater effect than alternation
of two duable photoperiods. To achieve the maximum effect an alternation of
contrast photoperiods must be used during the certain phase of organogenesis
in accordance with the phase of plant development. For example, different
radiations (radiation genetics) causereditary changes Rerilla species. The
effect of radiation also helps to reveal hidden variability in its populations.
Probably it is better to treat plants at the phase when generative organs are se
and formed, but not seeds.

A. Krjuchkov (Krjuchkov, 1962) performed a single selection of radish
in a greenhouse using winter sowing date (Moscow region). He obtained forms
of radish that could develop marketable roots when grown wutetitionsof
limited light in combination with high air teperature. Selection process under
conditions of winter sowing date resulted in development of radish forms
adapted to conditions peculiar for that sowing déi alsomanaged to obtain
radish forms that were resistant to early stemmation by selectionof so
called plusforms in conditions of cold growing (frames of a hotbed were
removed). Families of plu®rms differed from families of minufrms (forms
with larger tendency to early stem formation) in larger size of roots, less length
and number of laves.

Selection of radish plants in conditions of deep sowing enabled to obtain
forms with round roots from the variety population. These forms almost didn't
react to deep sowing. This new variety was free from biotypes that could
change the shape of rodtem round into oval, or elongated.

A. Krjuchkov's experiments devoted to growing radish against the
background with dense planting versus normal rate of sowing are of great
interest. Twetime selection process of radish under conditions of a very dense
sowing resulted in radish forms that
early root formation, resistance to dense sowing, shape of leaves and root
anatomy.
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In China broad scale experiments with growing many crops under
conditions of dense sowirand planting resulted in extremely high yields. Any
deviations from the optimal rate of sowing can greatly affect selection process
(Kryuchkov, 1962).

Influence of phytocenosis (the most complex background) on variability
of population composition is notuglied very well yet. Is phytocenosis always
a leveling background that promotes "smoothing” and leveling of variability?
In general, geneticists and plant breeders underestimate the significance of
environmentally hidden variability and Possibility of tt&nsformation into
heredity category.

Tendencies in natural plant selection are determined by concrete
environment. A plant breeder has to choose a proper background when he
starts breeding. For example, growing conditions in the North are favorable for
selection of late biotypes of timotigrass of the Northern origin, but in the
South- for early biotypes.

Conclusions

Three main conclusions:

I First: a population of cultivated plants, per se including "identical”
cultivars,has quite big reserves wériability that can be widely used in plant
breeding to improve existing varieties and develop new ones.

i Second: efficiency of intra population selection can be greatly
improved under conditions of maximum disclosure of an apparent, or a
probable strucire of latent reserves of the population variability Consequently,
if we want to speed up a breeding process, it is necessary to develop and use
disintegrating and provoking backgrounds and other methods for the
population analysis and intra populationesgion.

i Third: with the help of the population analysis method any variety can
be analyzed with the subsequent isolation and improvement of certain most
promising elements.

This kind of work can accelerate and improve the efficiency of a
breeding process

These conclusions can be confirmed by the following example. Wheat
varieties grown in the 600s in the former USSR were developed with the
help of intra variety breeding method, i.e. on the basis of population variability
reserves. 0 B e wnedswingely veheatlvariety ia the resnltoof an
i ndi vi dual s e | edodt ipoonp (Ldkigahenkd g1D6D s1O78B)y a
Frost resistance variety OAl Dbidun 1
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variety; it was al sadetypopulaton.t ed i n 0 Al
Note that this approach is not efficient when a plant breeder works with
pure lines.

On the other hand, it is rather important to know what can be achieved by
repeated selection. The efficiency sdlectionof controlled by one, or a few
geness not high. Such pass quickly into homozygous state and can be revealed
at early stages of breeding. Polygenic quantitative are quite different- Form
building process of such can go on for a long time. However, as E. Jablonka
and M. Lamb (Jablonka, Lami2005) point out, the number of properties
based on few genes, is rather low; which makes the relevance of variety
selection much bigger.

Most efficient inter variety selections have been carried out for
quantitative Here | miss the point. For example, ENBttevitch successfully
used this method to develop baking
6Sandukhadzedé (Temirbekova, 2014) u
1000 grain weighin winter wheat.

Susceptibility of cereals to the enzymmgcoic depletion in seeds
(EMDS) is also a polygenic complex character. EMDS is a complex process
resulting in yield decrease, deterioration of baking and sowing characteristics
and seed infection with phyjmathogenes (Temirbekova, 1994).

Results of our numeus studies of old and new winter wheat varieties
have revealed that inter variety selection is promising and rather efficient for
selection of ideotypes with higher EMDS resistance and other important
economic characteristicélemirbekova, 1994, 2014).

[ dlsj tcQReterendes

Agaev MG. Variety population variability and its importance for breeding.
/[Transactions. Applied botany, genetics and selection. L..A887100.

Gordon ResearchConference Epigenetic Dynamics: Roles in Development,
Inheritance,and Responses to the Environment, 2015. URttp://www.
grc.org/programs.aspx?id=125¢2 O ks® tc O " : JLIWA] J' o tc2DTEY

Gorski A.M. Diversity of variety populations of winter wheat and rye in spring crops
in different geographical places // Applied botany, genetics and selection. 1960.
v.33. N 3.

Gundaev A.lA breeding method to detect morphological and biologic groups and
harmful recessive in sunflower variety populations. // Transactions. Applied
botany, genetics and selection. 19@4dl. 36. Issue 2.

Heyden BMitteilungen aus der Arbelt Keyserlingkinstitut HeftN 11. Advent1995.
S.10-18.

207



stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

Heyden BMitteilungen aus der Arbeit Keyserlingklnstitut HeftN 12. Advent 1997.
S.12-25.

Jablonka E, Lamb MJ: Evolution in Four Dimensions: Genetic, Epigenetic,
Behavioral, and Symbolic Variation in the History of Life. Bradford Books/The
MIT Press;2005 472 p. ISBN: 0262101076.

JablonkaE. From replicators to heritably varying phenotypic traits: The extended
phenotype revisitediology and Philosophyl9 (3):353 375 (2004)

Jablonka, Eva & Marion J. Lamh Epigenetic inheritance and evolution: the
Lamarckian dimension(1994 The significance ofepigenetic inheritance
systems. lyun, 42, 58839. (in Hebrew).

Koryakina V.F. Morphological changes in annual red clover crop as by variable
temperatured Plant morphogenesi$961.Vol. 1. p.5i 11.

Kryuchkov AV. The use of environmental factors that favor the choice of valuable
forms in root plant breeding: Abstract of thesis for Candidate of Science degree.
L. SHI. 1962.pp. 25

Luk'yanenko PP. Hybridization of remote ecologic and geographic forms of winter
wheat. // Selection of sefpollinated crops. M. 1969. pi 21.

Luk'yanenko PP. Selection and seed production of winter wheat. M. 197 344%.

Molchan I.M. Selection and genetic aspects of-emdcants content reduction in crop
produce. // Agricultural biology. 1986. N 1. P.i56.

Molchan I.M. Winter rye inter variety differences in accumulation of caesiub37
in polluted zone of the Chernobyl nucleaswer station. // Theses of papers.
Obninsk. 1990. 1. pp.6d5

Moshkov BS. On crucial and optimal photoperiods. // Soviet 3tany.1941). 40.

N 4. p. 1520.

Pustovoit VC. Selected works. M. 1966. pp. 305.

Sinskaya EN. On general natural laws of ecologiggographical diversity in wild
and cultivated plants populations. //Applied botany genetics and selection.
1964. v. 36. N2. p. 313.

Sinskaya EN. Problem of population in higher plants. L., Selkhozizdat. 1963. N
pp.123.

Sinskaya EN. Species and its structural elements on different levels of organic world.
/[ Bull. VIR. 1979. Issue 91. pp-ZA4.

Sinskaya EN. Species dynamics. M.: Selkhozizdat. 1948. pp. 526.

Sozinov AA. Protein polymorphism and its role iergetics and selection. M. Nauka.
1985. pp. 272.

Steiner RLandwirtschaftl. Kurz1924.

Temirbekova XK. Models of adaptive grain crop varieties with resistance to enzyme
mycotic depletion in seeds.Agrarianscience. 1994. N 4.

Temirbekova XK., J. D.van MansveltB. Heyden, Afanasyeva Y.V., lonova N.E.
Identification of hidden variability in the populations of crop variaties.

208


http://philpapers.org/s/E.%20Jablonka
http://philpapers.org/go.pl?id=JABFRT&proxyId=&u=http%3A%2F%2Fwww.bi.ku.dk%2Fcse%2Fep%2FDJablonka2004.pdf
http://philpapers.org/go.pl?id=JABFRT&proxyId=&u=http%3A%2F%2Fwww.bi.ku.dk%2Fcse%2Fep%2FDJablonka2004.pdf
http://philpapers.org/asearch.pl?pub=139

ktsds 176, of

Problems of crop evolution and systematic. Abstracts of the presentations at the
Il International Scientific Conference held tommemorate the 12%irthday
of Evgenia N. Sinskaya in Stefersburg oni90 October 2014. 45

Vavilov N.I. Scientific principles of wheat breeding. // Selected works. 1962 3.
pp. 222.

Vavilov N.I. World resources of cereals, grain legumes, flax; use of these crops in
selection. M7 L., 1957 pp. 463.

209



stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

RYVUY[U1R[L R Rel [y 1 orRrRr sfJfr8sARR SV
t P81 RBE R RM [ RSRM [ JITRY[HB
STUDYING AND UTILIZATION OF THE COLLECTION OF CULTIVATED
PLANTS AND THEIR WILD RELATIVES

vrs 58.02:633.52
]

Py

1{euv? R [ty RURC [ RYPRHB [ ?7
Afuv[Rryrtefds Yyvluwvl RepP I
som, UNAIRMRI C 131 9zRIPLRC
J?21749{J1v1iAd R Jrrruvfso

1 J 4oyl rdi0das tsapdsus Cld. dp, v @dzd dah s BT A
IMmjtesmd2mcd?2 ddhisdislzls ¢ j dzj lsafir jI fiFedd-gztdejCn k to
# Odzk Bls | te B Iz to gesmailt ntbrigtei@vir nw.ru

to

—

LU &R
Ry [
¢ zRrR{{

—

{i%jweol

35 dzdded?2 ¢ J dz€ tsdzdzj € ydfheff j v 2@ ts) e sd GO ISt
WeslssykzeMmise dlsj dz' detsmisd, kfypdzaspidde = oo ' jiciPls jdfg ks
Hsdzc zdzgy®. Y 6 AR 1 jlzdRC.0 @ 5BAHMY ] dz2© dMms kM
Hdzd dzgdzsd3 d SCSHOGBOGE) ( bz 5 fosHddls]
Yo jlsjdedj , -mMiyoetgjloja@dddiy d of Mslsy tOMmlsj dzd?
dzj B sdz' " R WE O LHAEH] dzf H dzv hdetseo detsj o dzd W dzd §
9JGjlsOydsdedztsects f jtedtsHO GCOLT 90jIs Isj d3ff J
OO dzse dydzr » bkEmdzsedwr Ctosdy Isj B jtcOkztsr
stesdz] bisets, tc@®j dasiztEtf o L P d3tsH j Bindsd 2§ ts¢ e &
Emdzseo d W dzq . 1 514 sts sz ftotso j HJ dzd J CjBCEtcl
cOL destsBtcOL W dMmatSH dztsG 5 BOIsj ted O dzO fs
fitemyfjSClsdodz § cjdslsdyfr Hdzv fjdd Cydd.

Sdzs yjor j: fdsd0 Ykhtymzsmsod o) ¢jlkOydisd

INTENSITY OF GROWTH AND DEVE LOPMENT OF FLAX LINE S WITH
DIFFERENT PHOTOSENSITIVITY IN THE LATITU DES TRADITIONAL
FOR FLAX AND LINSEED

N. B. Brutch, A. V. Domantovich, V.A. Koshkin, A. A. Sanin, L. A. Kosykh
The N. I. Vavilov AlFRussian Institute of Plant GeneResources,
St. Petersburg, Russiabrutch@vir.nw.ru

Abstract

Background. Recently, thesowing area of linseedL{num usitatissimuni..)
increased a lah Russiaand now the crop is ming to the nortli traditional area of
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fibre flax. At the same timehe problem of rational utilization of its strdvas arisen
Being a longday plant, flax has low photosensitive genotypes. Alse majority of

its characters have individual reactiom photoperiod changes in different genotypes.
Objective. Influence of different photoperiodurationon flax agronomic traits was
evaluated in order to meet new demands of agriculture and improve the effective
breeding of innovative varietiedaterials and methods 35 lines fom the flax
genetic collectionheld atVIR, differing in origin and photosensitivity, have been
evaluated in natural conditions of fibre flax f66 and linseed (58 n dultivation, and

in artificially created longand shorday (12 hours)conditions for the duration dhe
phases figerminationfloweringd, fiflowering-maturatio® ,and for plant height.
Results.It was found that within small differences in day length the main influence on
the duration of vegetative period has amperature. Under similar conditions, flax
height except for the temperatyras affected by intensity of precipitation.
Additionally, the genotypes interact differently with specific environmental
conditions.Conclusion.Conducting geographical study afvide variability ofsource
material will allow more efficient selection of perspective genotypes for breeding
varieties for nonstandard conditions.

Key words: Linum usitatissimurphotensitivity, vegetative period
lojHjdd]
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IDENTIFICATION OF CULTIVATED PLANT GENETIC DIVERSITY AND
CROP WILD RELATIVES FOR SOLVING FUNDAMENTAL AND APPLIED
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ANIONIC PEROXIDASE GENE POLYMORPHISM IN WHEAT

[. V. Maksimov, G.F. Burkhanova, O.l. Kuzmina, V. A. Vakhitov
Institute of Biochemistry and Genetics, Ufa Scientific Center of Russian Academy of Sciences,
Ufa, Russia, anail: maksimov@ufaras.ru

Abstract

Background: A great number of peroxidase genes are present in higher plants.
Plants contain multiple isoforms of peroxidases, which respond to stresses in different
or similar manner. Peroxidase enzymes and their encoding are important for plant
defense against variousotic stresses including pathogen infection. Little is known
about their organization and evolution in plantglaterials and methods:
Identification, sequencing and phylogenetic comparison of gene fragrmdi1917
(A333699.1) were performed in differerwheat speciesResults: The results
postulated a close genetic proximity of the peroxidase g&k&33699 among
Triticum L. species.Phylogenetic comparison showed high homology of anionic
peroxidase genes dfriticum aestivunl. and T. compactunHost (97,1%), but the
lowest withT timopheevii(Zhuk.) Zhuk.(94,1%). Sequenced anionic peroxidase gene
TC151917 of T.aestivumhas the most homology with peroxidase lébrdeum
vulgareL. (AK249487.1i 93% and AK249784.1 90%), Oryza satival.. (D84400i
82%, BNOO006557 82% and V144817 80%), Sorghum bicolor(L.) Moench
(XM_002447101.17 80%) and Zea maysL. (NM_001147217.17 79% and
EU974071.1i 78%). Thus, the described above peroxidase in related plant species
can be identified as a pauiar cluster of polysacchariggpecificisoperoxidases

Key words: wheat, Triticum andAegilopsspecies, gene of peroxidase.
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ddeW stedzOydw B dn §odzdistW dL d&3j , 1 C My
oBLHj2Msad® Mistcd Mmtser A WOCIststets o d
j dz0 dz" = JdL W jd3d dzlstso . 1 Off ted d3j te, dz
CidHOL BvelCllsBdz Y8 j digdzd tsdedzr | d
dzj Slstedyj B)E s ts fijsB B 52 € d sdzts s B d3] dzd:
dz, CdiYf sdzj dzls € dzj Is 5y dzr Makdmioyetals ¢
J dz H O dzdzts?2 ) tdc@eBdBdsls j dz! dz" 2 0 dzO dzd L
B delsO ¢ jdO §jletsfMduagy , TELIHY I
ezt jets Odsff gzttt # d woflidsbd dzd L 5 j o5 M
Zesedyde" » §f jtesSCMdHOL Httkzedrmr o dHTIBE

Qnssl\)::gqm

ISH J
jtots
L 54
disd
005). A
tcOG
sHJ
s d3ts

[OkjttdOd d &jlstH"

{ OBlsO fsosHddkOm M dhfsd Lse Oded

dL foddf dsdHdsc s TigeumD ) hdj dadeydidgitefmy  ( t
L.) . &4 d@3idO dL € tsdzdzj ¢ y dfdfffn mlddg jH ttste iPfipd 24
Jdzhmisdlizs O t©OMisRzd Po g OO OIS | €B I to «
B' dzd dz B j L dzts ff temjc.ts fi) | Coblati el O dlzis oBR.

11 YdSEdHui2. ] tcOB SIS § B dzd dMmf sdz' L ts9
Triticeae Trin. exGriseb: T.compactumHost ( 30052), T.durum Dest
( 21539) T. I f u n gdhuki d-48@65), T. macha Dekapr etMenabde
( £28198), T. monococcum L. -46753), T. petropavlovskyi
Udacz etMigusch  -51%64),T. speltalL. -20382), T. timopheevii(Zhuk.)
Zhuk. ( £9539),T. urartu Thum ex Gandiljan( £8496),T. boeoticumBoiss
( £9168),Aegilopssharonensikig ( 652),Ae tauschiiCoss -28%).

I Hjdzj dzd 4 sBh j2 t1 s ftetso tsHddzd Ty
Me dzOMmdes { tc ts IsftsS fidaiglre h Mofed@idg™ Research Center
Inc. e, 42 ¢) , gL fostotsirf fHtso j o ¢ t5 6 bl
LOVWdSEMdietseo Odzgdzr = 9 Y dHEBA OLtslsy. -t 4 O
1At) (o tsHlfdd s8” dts Bl j &30 MdB§ 6 d,
sBh j2 (REsIZMMN tBtcOlsdzs? bLtcOdMStedf IsOL T
IS &z 11 BEWLiMcO (¢MFer men) aswedgy [tHist@
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

stcOdzMC tod iz d Mg AL &z Bdzd e sdzz € dzj sIsd H dz" -
53¢ &z &3f 28 NTP. [syxde HwO2dzjteses dzO  d3(
Is§ uJ ddsflidz 5f &d 65Aw, O f§sMhistesjddj Sr1s
1y fted 37Ad. 1 tdzizyd dizizy 0Cyds @Rl ddzi
1 At ftecsotsHddzd o O iz dzf & EuQjlstesuycdj S s(dcfrO
UJndesdzsedw dn, dimyfsigf w)so Odzed j &3 f tcO2 d3d to
WicOe @3] dzlslz ¢ j dzO, € tsH dfealzw Lhrjodflzs M lassdzdtffniOt
TC151917 (http://peroxidaseasb-ib.ch) CslststeOW dHJ dzlsd ydz
f smdzj Hise Olsj dzt dztsfilsd TSaesfivung( dafs pi3g &< fmdsHindsL
G J dzB Odz€ | AK3I EBIeG 9. Oz dzdwW d S Oydd W ts

WtcOCydesdzdtetso Odzd 3 Is it Bod3 O6 R jelsls tdasWfs te jj L
100y o 1dzjSbtoWisteSRlsumiidg? s@zOdzj MM
BZOts jtose d MY sdz' MissROezZPNA ds@iitded | de' Range
(cFermentase, [ dlkeoO).

1 A tesHES T WtcOE®j dsO ¢jdo fjtstid
ftcd §oBshd dzOBBO HMzW sydmls¢d - r1 s
1l jlsjteBlztec) d M CoJj dzd tetso Odzls ts d3@ Is ddufg tin
Md CoJj dzOIsstc© AB| RRISHB810Y dizd dzAppliedBi osy st en
( 4z OB stc@ezd Mj ¢ o j dzfideldy® T@rdzifiatorv. 3, 0 &dzj H Iz

foslssStsdze d toJ Stsd3j dzHOydwv ds dL EBsIstsa d Lk
fsdz) Hiseo OlIsj dz' dzsflsd WttOEc i3y dzlstse G j dats o
Triticeae H § § sdzd tetso Odz” TacompagtwrP@ dd9Q317990.1),

T. durumPrx (HQ317988.1),T. fungicidumPrx (HQ317989.1),T. machaPrx
(HQ317994.1), T. monococcumPrx (HQ317991.1), T. petropavlovskyiPrx
(HQ317997.1).T. speltaPrx (HQ317993.1),T. timopheeviiPrx (HQ317992.1),

T. urartu Prx (HQ317996.1),Ae sharonensidrx (HQ317998.1),Ae tauschii

Prx (HQ317999. 1) . 1 sdMm¢ CsBsdzts 6 d Yy
fsmdzi Hso Olsj dz desfylsj 2 G j dzse tsmbkh j Milse dzv
(Basic Local Al i gnment Sear cBank Too

1 Oyd sdzOdz! dztsG s Yyd dzstc®? BdthbfFrEdOwsd d
(htpp://www.ncbi. nim. nih.gov)s sd3f + ¢ Isj tedz" 2 @ OdzOdzdL
S dzj slsdrHdz" = d OdRddesC dmdztslsdze” = § tsmdzd
fJjtesCMdHOLT sfmizh j Miseo dzv dzdDNASIS,  s@3ts fis 'OK
f OCjIsO {lLadrdepsd i385 W PEHASTARgInce 0. |1 " tc Qo dad ¢
dzlz € dzj slsd H dz" = fsmdzi Hise Ols j dz' desfyls j 2 f
ClustalW Passardiet al. |, 2007) . [ dzw f smistetsj dzgd
Hitcjo!l joe dMftd Lo O0dd d&jlstsH -Janmg i j H
(NJ).
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ktsds 176, of

tdLizdz sOIsT d tsBMmEzyHjdad J

) j€HIHOLO COC W jtdjdls, Ct0O2ds daj
WS ydsddetse Odzd™ t©OMisdlsj dz dets?2 S dzj Is§ ¢
©wOMmisjddd d f§tjHmlsOo dzj dz d3datsy j Mlso j dad:
Csdstetsddelzy bt jd' o¢As, Mfshtsemsel
fd ¢ dddaid §esyjmnse cdsjdd Sdjkss ¢
Bdslsduj MSd2 Mmistey M, St jHjdvww, Is C
OHOljlsdadztSGts fslsjdydOdkz0 ©OMmls  dad 2 .

RL O jMmlsdsts, Yylsts tsdzdetsdij tor ~ dIsd dzO,
L dzd Mg Istste ©Odzqd L O dIsdz n tej OC ydzl ¢ s lstistico '
dL s j tc tsBldgdtal. @003;Cosioetal.,, 2009 , Clstster j, & O
weogdzwe Isfpw tSsHdzd di3d d L det‘uu;a ~ L ONMdIsde
ddz¥ J € yd tsdadats 2 MskzCIskzter f Olstse § dzts o
lej HY BdZOGOJ Isfyw Ylsts ls@ﬁntislisdztsﬂhl%g@lsdzinﬁ
dL B jtetsCMdHOL 8LOdd313HJ?ff]lSStSSO|SJ ig]
f Ols s ¢ jMigtsinov eta | . 2dBj)H s9 ®Is j dzv o3 q’L
Edzdeo j eimdlsilsO (ze9j2yOtedw) M dhMfsd L e
sftej HJ dzj dzO ISte -~ d3J tedz@Y dzs Olstcf § BRE@QJ H
L dzj StesmisOIsd yd M< d OCIsd e dzr d3d MmMO21Is0
OBz dzts € d MdzsIs dz' - sk fHhtkz®p Zd® ®IFstcOY L O
fitesSMdrOL M f Gaphfetsh Qe d2O®H) . ( 1 j 6t
gLt jtesCimdHOL ™, B@®ZOGBHOtW lY 'ts ) s I d
f sdzd MO~ O tchura@dizgtal., (2002; Schweikert etal., 2002),
sBiMmMfjiydo O ls dzOf tcOo dzj dedes| Slsdztsy § dzd §
wg dzw s Is fyw sHdzdd3 dL o O) dz" m Wi ted3d dzls tse
WEdzC ydwa tOfmilsjdzd?2 fteslsde f Olstsej dztso .

1 O sMmdztso § MicO& @) @dirdz" -~ f tc Ol dzts ¢
fsmdzj His9 Olsj dz! dzetsmis g 2 WicOG d3j dzls © G J da(
Arabidopsighaliana  (L.) Heynh ATg08770 sftcj HJj dzw &
oLOdBBHj2MIsead] 4 J Capindt&ddzd MDG ®Ic)] H G 3 L
ftsidzj His9 Olsj dz! dzetsmilsw dsd 1 Iswfffls O® fdztg @iz A L
Triticeae B ' dz slstsB tc Odz z y @dgtivist L. dQLEIQL7 T .
(http://peroxidasesb-ib.ch) dHj dzlsd ydz 2 WtcOG d3j dzls Iz
T.aestivum( degd3j tc6 HEBMskzf © © G JdzBOdzG j - AKS3
MfJydWdydssddk EyoOmkt¢lkz HOdEkses ¢ dzO
ftcO2 d&3d tor .

l1tcj HMIsOo dIsj dzd tctsH 59 Triticum (
tcOMmils j ded v d3d , Clstster j  d3r dmf sdz' L s9 Odzqd
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stekzH' 55 fdC ZOHdGS2 BlOd]S), ¢jdjlkds,

W e Oclsif) dze j dz0, CsHqtolze M j ¢t i H jJyteHv @hydier
Hsd3j &z dL s jtesSCMdHOL ™ .

1 Od3qd B' dzd M Cojddtese Odz WitcOG d3d o
fsdzd MORPIGdY d ydz' 2 Hesdi3jd §jtesShduoL,
T. aestivum, Thoeoticum, Tcompactum, Tdurum, T.fungicidum, T.macha,

T. monococcum, Tpetropaviovskyi, Tspelta, Tturgidum, T.urartu,
T.timopheeviii d Aeaushi i . ] dzz C &zPtsip dzu des s f
WicOGd3J dzlstse BB dzOtclzy § d&20O SIsSter SOV  tc OBSE
5 ofMd2 Hddddiz W HB6 BlcdglO® O 1d) dzls telty dtsodz
BOC Md 3O dz! dzOw GEtBsisedwY HOddsets EZyofr
BYeEts2 Hhjddy cmmp@ctamz (B 7T .10W)M d
EyomBasdpnopheevi i (94, 1 %Y tcj HIMNEGBOOG db
OB dzts ¢ d Mdzts Is dzr rdz' diztisfiisizii H s ofYICjo | dzd tc 5 8 O dal
fJtesSCMdHOL ttOLdzr n odHEsMmMizh y dzgf Qs j dfr dz
GJdeJ sdud ME sets B OAK3EB699.100430z" & " WNeCBdzts L O
tslsdzd yd 2, Yylsts ctsoatstedls s jets G Titging tco O
( tec@f.

{ gty SBsdscdw diz¢ dj ssdHd & f&hdizH koo I8z &
odHtse fhjddy d {cdastim

1 sHMulls Coddyjfse® dkCdj slsdHdr A
MyfdydWdydesds Hisdzj dzi c6Jj dz20 § jtesCimdHOL T
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