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PROCEEDINGS ON APPLIED BOTANY, GENETICS AND BREEDING. Vol.176.
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The results of cultivated plants genetic resources evaluation and possibilities of their use are presented.
Theimpact of climate changes on the yield and quality of potatoes, grapes and wheat on the territory of
the European part of Russia is discussed. The effect of drought on the heterogeneity of wheat and barley
populations is shown. The initial material for pls breeding for productivity and fruits size is
characterized. The results of plum wild species use in breeding of clonal rootstocks of stone fruits are
presented. New approaches to the solution of problems of cultivated flax origin and evolution are
consdered. Historical essay of the foundation and 90 years work of the Department of fruit crops of VIR
and creative way of I. Tumanovi expert in physiology of plants resistance are presented. The issue
includes new rules for the authors.

Tabl.8, Fig. 10, Ref. 122.

Addressed to genetic resources experts, geneticists, plant breeders and lecturers of
biological and agricultural universities and colleges.
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THE 90™ ANNIVERSARY OF THE DEPARTMENT
OF FRUIT CROP GENETIC RESOURCES AT VIR

A. A. Yushev
The N. I. Vavilov AllFRussian Institute of Plant Genetic Resources,
42-44, B.Morskaya Street, RRetersburg, Russian Federation, 190000
e-mail: a.yushev@vir.nw.ru

I n 2015, VI RO s Depart ment of Fruit
90th anniversary. It was organized in 1925 at the initiative df YWavilov as the
Department of Fruit Growing, Horticulture and Special Crops. lIts first head was
V. V. Pashkevich, a renowned expert in fruit crops of his time; later he became full
member of the AlUnion Academy of Agricultural Sciences. At the initial staféhe
Departmentds work a network of experi me
and grow fruit plant accessions from the collection (Pavlovsk, Polar, Maikop, Far
East, Volgograd, Crimean Pomological, Sukhumi, Middle Asian, Turkmenian
Stations, andater Krymsk Breeding StationPlanting material was imported from
abroad, propagated and grown in the st:
by collecting missions was also ds€oncurrentlywith plant introduction work, the
staff carried out intensive studies of new plant materials. By 2015, the genetic
di versity mai nt aeéxpeendent atationsal beenl repsesentdd by e 6
22750 accessions, including 5913 accessions of pome plants (apple, pear, quince,
rowan serviceberry), 7445 of drupe plants (plum, myrobalan plum, sloe, apricot,
peach, sour cherry, swegterry,bird cherry almond), 4227 of berries (black and red
currants, gooseberry, raspberry, blackberry, strawberry, honeysuckle), 108- of nut
bearing plants, 437 of other fruit crops (actinidexnongrassviburnum), 1587 of
ornamentals, and 3031 of gesp The collection includes sources and donors of
valuable valuable breeding and economic traitandraces and modern improved
varieties, wild species and cultigens.

Key words: genetic diversity, experiment stations, fruit and berry crops.
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1 Oyd dzOwv M otej d3d dzad e OdzdL Oydd,
fdzse" 7 Ckd skt 1R or f sdzdgv j s e tts,d
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IVAN IVANOVICH TUMANOV : A FAMOUS SPECIALIST IN THE
PHYSIOLOGY OF ABIOTIC PLANT RESISTANCE

I. A. Kosareva
The N. I. Vavilov AllFRussian Institute of Plant Genetic Resources,
42-44, B.MorskayéStreet, StPetersburg, Russian Federation, 190000
e-mail: irkos2004@yandex.ru

In 2014, 120 yearhave passedince thebirth of I. I. Tumanov,one of
N..L.Vavil ovds associat es, a pr omi stamcet e
physiology, Corresponding Member of the USSR Academy of Sciences.

Ivan Tumanov was born on 18 (30) June 1884he villageof Andreyevo,
Bogorodsky District, Moscow Province. In 1912 he entered Kiev Institute of
Agriculture, but graduated with a degree in agronomy only in 1923 due to the civil
war. With his scientific career started at VIR in 1925 as a junior resealtahiren
worked as head of the section of physiology of drought resistance and winter
hardiness. In 1934. I. Tumanov became head of the department of physiology and
breeding of winter hardiness. Since 1942 and until the completion of his scientific
activity I.I. Tumanov was in charge of the laboratory of winter hardiness that he
foundedat the Institute of PlarRhysiology (IPP, Moscow).

I.I.T u ma n esedrch interestfirst of all, includedthe physiology of plant
resistance to abiotic stress factors, in particular to drought and unfavorable factors of
wintering. He developed theoretical basof plant resignce as well as original
methods for studying ggtic diversity. I. I. Tumanov was theleveloperof the first
phytotron in the country.

Research results obtained by. Tumanov, both theoretical and practical, laid
the foundations for the developmentafological plant physiologywon worldwide
recognition and had a great influence on the development of nationalgkmtdl
biological science.

While working at VIR and IPP, Ivaifumanovtrained many followers. He
was a member of theupreme Certificatio@ommission andhe editorial board of the
journal Plant Physiologyl. I. Tumanov was awarded the Order of Lenin, the Order of
the Red Banner of Labor and medBlsr the Defese of Leningradand For Valiant
Labor in the Great Patriotic War 1941945

Key words: I. I. Tumanov, physiology of resistance, methods, frost resistance,
winter hardiness.

] 2@14 dzOkzydzOW sB N j Miso jdizdds ildpts tul
totsy H j dad W MckdO®dad 80 Q,. o' HOB N j MW
Coteteoj M sdzH j dzls© ¢ dwuwei RO OB G phsd
9 C ZOHR UZEBOdzs 9 O M s Mlse s Odz fnls O dz
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Fig. 1.1.1. Tumanov (1894 1985)
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Fig. 2. VIR Laboratory of Physiology, 1930s. Sitting first on the left

R. A. Maksimov, in the centre I. |. Tumanov.
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tdfB. RLI.Ooddzmoe) oy dzd h dzd ¢ B as Ef3Orlzs®  ©
lehCddemMC da dzOB tstcOlsjts teaftyHzr .1 R, 1
Fig. 3. N.I. Vavilov, D. N. Pryanishnikov and I. I. Tumanov at Pushkin
L aboratoriesof VIR, 1930s.
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ftedmotsy dzO kyd dzOwW Mmlsjfjdz? HBCIBLLO BJt
Zzud dzts o3 Lo Oded d HJ 2 Mise dIsq figdn diisistise O Is| fzgz
EuytejyHjddv 6 Mfjydod dsfmisd ¢t Oflsj dzc
1 sH jGets k€ sdetsHihtistsdasiH j dets Isted 1 M| fr
fts LdisMists2CsMmisd ¢ tlcOd®j dedfRj. Mtsk L 282 0 C ¢t
WdLdsdksecdd mOBHRPEdEd eBLCd&Oo dvd fjdy
tcOMmisj dzd?2 d kEyOmsetso Odz ots I Mj Mise L dats 2
10 ey AddOlzydzs?2 rjuzisizOddztsozts fip ldsiz:
odzd BOded j EHjdWdZ kjrddyj MEs2 hdOh j d
BdZzOGHOKY kigddgpeazo ®, o 1 Ekh CddmCdn
otf jtcoar j o MlstcOdzj B'™ dzd EflsOdetso dzj dzr
Ylsts wodgtptsdgj ' dz IstsdzyStsd3 ¢ ftoeso jHjdede €
ftod C dzOH dz" = dMmfdzj Hise Odzd 2 fts dzeL Ctslsy
Codastetsdzdtelzj 3" & Ekmdasedwn MmtejH' . [ Off
SBOL Yyse ©OL &Jyd 7 Skd skt f dhyf sd
EmlsOdzs af dglsC s d3j y Mstelstsozy  dL d3j dzyd e sty
9" wodls! or MsC ks yj dzdesls slsj yd Mise j dz
fhijddy') d kfmsOdsodls! tBdkOMIsd ftetsdfmr
dzdr. 1 BLHdzjj, tOBBIOWY 9o [BMCo
1 SRR | (f esW)j MinksdacOdn RSO d

— o g

wd M sy L OH Oded § d dei fsftcj HMmlisoe J
¢ o MlsweOds Wl 4@SRA, o st tsiH af tsdzd
dzsedud M¢ dd dmMMmdzi Hise Odad v fts

dfsusd M d i3 Misted Mt O,
{jLEkd kOl dMmfdzj Hise Odzd2 o BB

Emlsts?2 yd o BipldzdzO dets & © B ' dzd dL dztsy j dz €
BsdesctcOW d d chndLrdtsdzsedy MSdyJ shdetso r

s~
w_Q,Q—

dHd
AT )
| - dzd
lco s
Ld B

tcOfMisj degnaney (1940) . |1 dzj?2 L OlstotsdzlzllsOCh ( t
IsjtstejIsdyd MSdn, IsO¢ d ftd¢ dzOH dzr A )
LddisMists?2 € sfMlsd d dd Msmls Qo dzv s h d A
Bl skEhss2 ydosmlsd o MmewiLd f twd ®

fjtedBH] fsCtsw; ZC OL Odz BBj stsHT sy d
cOMR] dtds ftedL dzOC O3 dedL € sIsj BY j tcOls Iz te dzts
q BsdzsccO%h d oS ind Bso O cAdL dBdse dyj

L OMER skfmlsts?2 yde tMaksitoy tc Olfdss) 2B3d,2 & k& H s figls 5 j ¢
[ jdeddzmC 2 ftojidd, LOdsyddd shdse:
WL dodedidsd) ded 2, §sdzzyddzd oM B3dtedetsy ¢
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odzdwdzdy dO tw©WOLoadldj Bilsjyd Mlse j dedaets2
RL dztsy J dzdzr | 9 dzd n ftej HMIsOo dzj dad W dzj
of smMdzj HMmMlsoedd BJIstsHBO Ctsdzd yd Mlse j dzdzts c
ttOMmlsj dgp M ORd ( BJ stsH ftsote]H]ddW
fesddyo] dsmisd d Hekzedj), ubst Mmfshts
fsor hjdeds dzOH j )y detsils d MCteddddzc © ¢ j d
ftcdL dzOC O3 OB d 5ls d y jUlipverky 198 Is s2 yd o smisd
RRUEZBOdES ™ o3 tc Ols jetOs dsis O dzO00 ¢ O dzd 9 O dac
tcOMmlisj dzd 2 , stf toj HJ dzj dg’ WoLrT LOC Odzd &9 O0
ftotsn 5y HJudzahsy (1940) . 456G dZOMzs 1 Ists?2
tcOMmMisy dzd?2 Mow L Odzts M dz0€ o fisdaff Qzd Jf @5 tc o ts ez
Cbtster j Mdzkzy Ols 1 jdzg de@detisdf,u j MO Y dl» @3ONsd o
sls o' d3j toUsQ dzdr'Ru £ G300zt alz0C s dzj dz2dj MOR Ot
fjtcolzs WOLEk LOSOdzde Oded W tcOMmlisj dzd 2 ,
fsdzsy dlsj dz' dzg' = Isj B j cOlsktcO~R . 1 O¢C s dzj
Wislstsmddzasy L s5d3  df ddst i egdz) M Bsistsd dzls § |
MO- Otcse L OteOYdo Oj Ismw  dz0 ttsmils, Isj d3 ¢
) L Of Of. l ststcOW WOLO LOCOdzdoe Odzd W
slsted yOlsj dz' dzr 7 s jj2difuj BDMsUz)c.OR | t§ Sk tcj d3W
LOCOdzd o Oded W W ttctdsad iy ttsoH Qfdbad ftedmkzh j e
BstesL sMiss2CsMisd. 1 1l §jtedtsH ftosdf
Cdzj sts¢€ d tcOMY toj HJ dzj dzd § L Oh dlIsdz n
smkzh jmsodzv s sfpw MtsBts 90ydzr j] Hdzvw tcOM
ftoslssf dzOL 3" , ¢ ts AT Is) ttfteats) dadiXy digsi oy dzd §
sBtcOL 59 Oah dn fmw ) a3 Y S dzj Isded € On ¢t
sBjLOBYJoOdedY o CdzjlsCOR ot olststets?
LOMdlsdzer = o4hjMmlse dzO Wwday dzedL Cts2 Isy
BdtsaddBdui MCdi Yetsyd M d zPlo ¢ @&sjlsded
4 M GO EMbsts2yder &3 ¢ fshmdajHlkzs"dd hdd
HJ2Mlse dw MO- Otets o ) i trtsyld dg@diets o L Ot EOtdAE
o dzgd BOdzd j] dzO totsdzr twtsMmlssear n o jh jMmlsa.
esMisO Edj d "Ojls L OC Bgzded Oglzdeg j Lt PR)Is [ dede
slslsts¢ o HBkzed) BtcOdy ) MBSLHOjI EMdse
v stedw L OF OdazduozQigiadists © OR . W o d dzO ! 9 Oy
Wstcdidtetso Odedww 1 Csdzsedyj MEs?2 WdL dtsdzse
ftcj HMIsOo dzj ded W , | f vsts otfgdlithfatmehke ,1987) , dz ]
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sfhdzcoz ftesosHdB 7 © HOM dzgj2h j dg dd MMc
Ldd@smMiss?2 ¢ sMmisd.

RRUEZBOdZse of jtcor J t©OLHJddqdz MmMdtsy d
2O jJj MomMsQedveshdj (EkfmMksts2ydoe tsmlis! ¢
ftedlsjtelsts? &jpYv dzO? sOEtY ] ttOMCter dz WL c
MOdr 1 Isdr Wodzj ded 2 . viists2 ydoe sfis tc (
dL d&3j dzj ded j &3 dr~ Bdtsaddi3d uj ME tsc th O Offpls® o
Hickednrn LOfOMder » oJjhifMmlse), 1 ¢ tsdesdgde’ o3
dz0 H' nOdzd J§ dng &g fHis dzts Mfigts ftetslsdo tsfls
viMsts2 ydesMmis: € or fdtcOdds MmMowL OdzO M
Mdmisj &3 (dr d&shdshis: & d tOMswy ddshls:
f dzslsdgr =, o dzO) dzr = Ysysa On ftod § olststed:
ltod tMj dedzj i3 z@fiplsis O jdsth)y L OC Odzd 9 Odzd §
Yyjets MmMdedy Ojlsmw dr d@otetsL sMists2 Ctsmlss .
9 4d Mdats 2 ; sfmdzOB dzj dzdzr § d ¢ BBotej Y HY dadz" J
dzj HsMIsOIsCj O1 Oydd.

1 Oy dzj 20 d B fteOCIsdyd M toj L zdz
RRUEZMEBO O o sB dzOMisd Emlsts?2 ydoe smisd
slsted yOlsjdz dz@ 5 Isj B J cOskEteOd3 W o ddzOMm!
BstesL sMists?2 ¢ sMmisd flsjdz HtoodRstcOy do Odz
COd3j tOn (Barashkova, 1994) . Clstsls d
dimf sdz' L 2 s ifjddzjdioyhsssddidefoddd o o dzOMmls

1 RJ O d dzts o or Msl ts Yyd dzd oz toj L zd
RRUEZBOASdEOEZS OL 9 Odz, Yyt je t©OBISO
LdBsMiss2Csisd Ckd sktoder » tOMmIsj dzad 2 e
LdBsMmiss2Csmisd o i3] toffste jsH M ls@fdsdrtcjOlds, iz tedzj fr
9C ZzOH o dBdttseakr Mmjd MEtsatsL w2 Mmlse j dadzlz
COC Hdzv HOd di2"hdms dMMmdzj Hiso Odzd 2, Is
(Barashkova, 1994).

g4 14 RR.EBOMRS L O jHBSo Oz dzOB BStcOIst
RAL ,W HifisL HOdzd¥ CBIsBBtes? tsdz B N dr Yrtdgdy dzO

l GtsHT o ts2 dz" , &ZzOn tsH W ! R UlzafDUsO 1
Mesmej Hislssyddz Mmetd dOkzyd j ddasjtej M’
sdteadL MEts?2 f dzsHtstso Bh dats?2 Gfr sdets?2 MlsO
L OC Odicffve © d fjtejLddtse Cd, o dzd W dzd J§ i d
ftesHEZCIsd o desfls |, tc ts dz! tcsfissor n o jh jf
slslssC O ojh Mo s Ctstcj odedlL Hdzw  toC
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fjtejLddsaCd tcOfmisj dgd 2 . Clsd ds o totsfr
RRUEZBODsE®)dHo tfj ddzr | ctsHT . stesdzj Ists
sBL tStedz | MlsOls! d ts fted yd dzOn cdBj ¢
Wl jtedsHd U MS R BargsBkovglpsy tOfmlsj dzd 2

]l 1%5RR.zBOdzse B dz L B tdctjdd) fuscidg Hdg toletis
Huedf .

l 179 9arh dzO o fMorj.As.u EHBEaAREcOW qN d L d
LOCOdzdo Odzgdw d dmstetsL sMists2CtsMmisd teOMmilsj «
dzj Isdzj 2 dZ2OEydes?2 HjWIsj dz desfplsd QOolsstcO.
ftcj d3d d ltejLdHdEZ®BO (0] d# "dTarpanoy 1979) d3ts dz
sBfMkzY HO Isw otsf tetsMm’ dzd 20¢ & dzdfipoOvdeddy fiic O
dzj SBRBH & &8 bkmdsedjd oL ddC dse j ddWw
fsCOLOd oBLdBsydsMisd ftsorh jddy ®@Bsts
tcjekdzdtectseo Odegdy tetsMmissor n sy Mhhse, t
sBl@idzgi oifhifmlse d Miskds bk dSEk dasdd d3,
o tcj d3w LOCOdzd o Oded W . sotsdIfmMsoats MdotsL ts°
ety fJttswoedzdedd NdLdzed o Emdzseadwna
sdzOB dzj dedw tsB R d2O o jh j Mise .

]l sdzz yj dzdzR ju Z O dzts 0 ' 3 zOkz ydzr J§ tog L
sistejIsdud SO sEQI MEsets R OLOCISj tcO
B3 h dzts § tcOL o dIsdJ ) dimMmdzj Hise Odzd W n
L Cslsj B j eOskteds? kmss2ydotshisd toOmk

t OBSIsOY 9o | RR.UId3CRdatte, orEMY dIlsOdz d3dz
fsimdzj Hise Ols j dzj 2 . vy 4 " dzts ¥ &z dat y drsnded to
OB sEOLstedY LJdishss2Sshisd. [ MHdase dtsj
i dfmdzj Hse Odzdj BjROddL Bse OHOYIlOYdJ
dzdL Cslsj B j eOskztcdzs g Misted Mz

R.R.UEZBOMSS w g dzw dzfpw Yydzj desdz 1 ¢ s,
N tedzOdzO cAdL dbdzse dWe tct®QfRlg fazd@teH j dgodgd
vstczHtsoasEts stOMmdesets | deOdzj dzd d d5j H Odzw
HisBdzj Misdz" 2 IstclzH ots otej dgw | j dAP45es@. ¢ Isj

VLdsi o ROOdsoady uvbkdgOdzse o 1985
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CdMmdzsisdzasmis d 23 Mslstso o ddzsctcOHO - § f5dz
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H dz2Od3d 67 cisHIDe . I r wo dzj dzO f tow &BOW L O9 d md o3
Isj & j eOlskzte o' h j 1i 5tAls:  fgflz 3tz totOfp@EOVS e L O
sdMmdzslsdzsmis ‘¢ tc'©6 ©H Maolaf dp® dz@fis'H O8, 9Qlsts Mo wL
Isd &3 j tOllzte d fMmdedy Jj dzdj &3 tSMHOHEMMHDEG U] td o]
Bjd&ZzC O o L J todzd wists G2 cfskiodkd 'O 8" dzs sSB
fosf steydsdzOdz' des Stsdzdyj Mlsolz tSMOH ABA LIO
lehCddmMSdr d&OBtsteOlsstecdwn I RT, mModksts2 fmj o
MsHjtey Odzedj BJdZCO OS] Htsdsydlsjd ds ¢t
o h ] 5A lted HOd dzgi2h jd3 ttsfMmlsj Isjdi3fjtcOlsk
CtcOn BOdZdMistsMisd C OtlEitsHdzo,d dis@LO®B P lgts filftsch
Ldtedzy §hjddyr .

sdzt yjor j dndagi dj dzd v C dzd 3OS O, COyd miso
oddetsctcOH, N jddyO.

QUALITY OF CROP YIEL D IN THE EUROPEAN TE RRITORY OF
THE RUSSIAN FEDERATI ON UNDER THE CONDITI ONS OF
CLIMATE CHANGE

L. Yu. Novikova®, S.N.Travina?, T. E. Zhigadlo?, L. G. Naumov&’,
E.V. Zuev'
1The N. I. Vavilov AlFRussiarinstitute of Plant Genetic Resources,
42-44, B.Morskaya Street, St. Petersburg, Russian Federation, 190000
e-mail: l.novikova@vir.nw.ru
2The N. I. Vavilov AlFRussiannstitute
of Plant Genetic Resourcd®plar Experiment Station
®Research Institute of Viticulture and Winemaking
namedafter Ya.l. Potapenko Novocherkassk, Russia

Background. Yield quality parameters, such as starchiness in potato, grain
protein content in wheat, sugar and acid content in grapes, depend on the ratio of heat
and precepitation during formation of the gieBince the 1970s the temperatures in
Russia have been rising, which is accompanied by increased rainfall in some regions.
Such changes raise the importance of forecasting the dynamics of quality parameters.
Objective. Dynamics was analyzed in such croparacters as starch content in
0Khi binskiy Ranniyd potato variety und:¢
of VIR in 1968 2013; sugar content and acidity in 23 varieties of grapes from the
collection of the Research Institute of Viticulture and ®imraking named after
Ya.l. Potapenko (Novocherkassk) in 192012; protein content in the spring wheat
collection at four VIROGs stations (| oc:
and Krasnodar Territory) in 1968993. Materials and methods. The method of
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regression analysis was used to identify the trends and parameters of quality. Climatic
factors essential for quality characteristics were reved&edults and conclusion.

The growth of temperatures and precipitation was shown for all stsd®s, except
Novocherkassk, Rostov Province, where decrease in precipitation was observed. The
starchinessof potatoes and sugar content of grapes had a positive tendency of
dynamics from the 1990s. Direct dependence of these characteristics on thef sums
temperatures above 15AC and the inver se
this period were revealed. Acidity of grape berries has been decreasing since the
1990s, which is linked with the growth of temperatures and decrease in rainfall in the
environments of Rostov Province. Protein content in grain of spring wheat in the
196090s was in inverse proportion to the sum of precipitation during the period with
temperatures above 15AC. I n Pushkin La
statons, protein content positively correlated with the sums of temperatures above
15AC. With a further gr owbthto stafchinessuggr e r a |
content in grapes and wheat grain protein content is predicted.

Key words: climate changequality of yield, potato, grapes, wheat.
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dtSH jtey Odad J BJ dzC O ) L J tedz] wictse ts3
sjtctcedlsstedd B" 9N j-6Of Ou @1 dzp thfiploliOsiphts
182 0 %, O 9o tslsHj d@26%. Mishehsnko 2009)=Clz 2 Ow  d
widzOw f§sEBHO, Y O fitsldstis 5| ©B 1 'dzo @zsff O H j 2 M s
Ztoctsy OW mMfsmMseMmMlsealzj s Edzizyh jMighchenky ¢ s
2009) . 1 tetsyd dals dzts § MtsH j to Oded § BJj dz€ O
tcOL dzd ydzr &3 dzdIsj cOlsztcdz" a3 dMmistsydad C Odz, ¢
Mlstsydes?2 s jodsth HizGIOZtr © f JjtecdsH Bl € d

My d czsmisd, Mezdd MtejHdedr MElstsyds = Isj o
94 CJjlsOydtsdzdzsets § jtedtsHO, OB dzd IskzH T
HiWdydlo o dzOy dets s d oL BHA @IS jfie d3dzgi
Ct WWduygd p detPOfMEd o dzOcd o di3jlstetso sdz fy
9 j ¢ j Is0Ovyd flishehprikei280D). (
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9" tcOh do Odzed W 9 ddsetcOH O, 1 Ctsdzsedyd MS «
Octils] mdzd € (. IBddz dzr | smMOHCd M smts
fpdzd % § ded ¥ MtsH ey Odzdv M O-~@UOY dfj Alaf2vi , ) C
stflsd 30dz dats 2 W dzw j Isfyw B3 203 jyan@oselrale © o
2004) . 1 Endzxedzitedq ddmnadgidze(s9.8 1) s tej H
Yylsts MOR Otedmistsis! WwWetsH o ddsSEtOHO ko j
MzdBdkd Mtej Hdzd n fylads soytslz’ iz RIS} d3f @ tePJstzd s H
fr]iSLtGJE)@dZCfW W ESH, ftcj Hlislgj BY Jijdeksdnjalit"20 C
fjtedts MLtcj o OdzdwY d BtOIlsdes el Sto
BiSdZJ(BdZ,lR[I\IZthI’]O (Fur s a, 1976) H dzW Iz f
fsdzsy dlsj dz' dz®] Mmasded P izd gz MO- Otetseo Mz d3
tcOHdOydd L O fijadidsiiy © taPg Gxtizts daj tdzpabts i ls -
Mz 3d3r OdiyfjdeftisiteBlstz m © L O 1 Issls f jicdtsH
fMted H dzd n L Of Offtse ftesHEZC Isd o dats 2 a &zO¢
RMMdzi H 59 Odzdedz, Jjotfficdshe jj dddishchénkog 2009), HT
Yybsts Cdmdsls detsmls! WEsH oddscttOHO oL
Isj &3 J tOlskzter o BLIMEEBY Lt® , Ootfctizdnls s dzOB
ftew

&
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ftsdzdz ydzs?2 ©OHJOYGJ .

vOCdd GBELOLEBA, SOn BOddnsside 0 ¢
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(Isteg dzn ™ ) 9 HddOBdSC] COLOIjdzj2 €O

OdzOdzd L O, 9 Is ts d3 yd Bidegva o 2 ODO/L)dzts i) lpw T
Cdzd BOIsdud M&di WAGss®@O, da dzgvzudo tsfls!
CoOyd Mo O. RMy sdz' L 59 OdzO ddetsy § Mise § dzdzO
oCdzr yjdzgdd d3 4 ted d3 dedz” = . RMfMdzj His9 Odg

fMted Hdzj Mzlstsyde J§ Isj B3 § tOIkzter , dd d3d
~nOtOCIsjtedmMisdCd f J tocdicHEsSO Eidnilsdst? iyt @ ldsitds
15, 20 CGtcOHEZMB O Ajdz mdw; Mz i3d3" s
94 G6iboOydd d BIyWOLd § §itwedsHr . 1 df
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{jLEd OISt
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I fesyjfmj dhMdjHse Odd™ B' dzts o Wi
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v 0B dzd yo. L BEpHRhBEOCISjtodMmisdE 4 todH
Isj B3 j cOlkztcOd3d or hj 1504 f3 1990

Table. Rates of change in the characteristics during the period with
temperatures above 15AC from 1

: dzdzd30 OC| [ MOHS

Is ts L Iz . i U
] sdzw tedzOW [ & 1§ 8,62 .
[ LteBOdME OW 58 ¢ 233 | 10014
leghCddemS dy dzOt 22,28
CuOdK klsj e tea 275 | 0020
[{IRrRT, [BMCtof 34,86 1,40 70,019
({4 IR, uUvOdBI 36,33 6,75 0,009
s{d IR{, sttOMm 25,17
C 0O 2,21 0,001
JI1TRRIJ] Boatyj to! 26,23 10,65 10,023

*] SHYj S dzlsr L dzOuddsr j Istej daH T .

Is oeMmjnm dMmMmdzj Hs9 Odzdz" ~ (ektsdASED O ~dzCdzQA
tetsfis dzs Fdgtff # s Ols iz tg, SifiPBG] zdEpistO , d sQlzv Is O ¢
Isj B jtcOlslkzte L O f jtodtsHT EmMlss2 ydesets
15Au, 0O 9o \IshHEEHYGECONHCO d sfa IRt d
dzj sO ke j dzd yd e ©dzd ots ofMmMjna dhMmdzj HESO
Hisfldotstats] © EfmMdzsodw e [ CO0OIsjtedded dziC sR [ v
I Rt . J dstsc j tslsdztsh § dzd § Ctsdzd yj Mlse O
d3d daW dzts ! dzOB t5, Yylsts SlstcOy J dets o  fdzcC
(6dHieslsjtedzdudi MEd2 Cs1 WWdydgj dzls, tcOo j
sftcj HY 2] feflztcd sH €& MERB] Isi B j cOlskzte L C
10 tOL) .

O dzOdzdL HddOBISCd fCOLOIsjdzj2 € O

HBHjBYOdd] S©OR BAdOSHJ toYSORElSsY § & -
Czbedzv &7 C Ol jdv MswlsO 6mdsddns d?
196820136 ¢ . i dalfeklz df oc €900 . , 119 BE" j e
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fesc 20MmBMIsOaddzd 0, 06% o ctH §teod
: H4BBHjy Odedj Ct6OR BOZO ko jdzd ydoe
jeOblzte (rs0,42),0 1I6ANY j ftod Btodzj j t6OC
0) d wz&igy deehjAzd yj ded PB3sHOzff 5§ Mlso
0jYi ¢ tiHt W dydjdals Ctstetejdzvydd + Isdn
1T 20 sttt dz0 tj ctej Mid sdzdzOW  dBtsH
Octesdijls ) StcBEHEEGSE Jn sOyjMiseats dBisH, d
fidtjrntHd & ] teo] fighis tc Oa sizsdpsy’dlgs dsdsd v dzd |
CteON BOEO dzj S dzd BOId yj MSdo Istej dgHtse .
LOoadMmd ksMis: ftedesMmistse Jntsmktey @®dedks NG ts
OClkdody n Isj Bojda®lsttc Mitdpy SMOHC e L
Isd B Jj cOlskztcOBd sp" "Jj 15Au ( ot
pu=0,031+0, 0 0 3giy, 0 0.3 gt R=0,52
(RICSL WWdydj dzls dgdetsy j Mise j dedets?2 € Stetej dzW
l1tod MtsRtcOdsj dzgdd Isj dzH j deydd twismlsO Isj
s Odzydd, OfMMyudlsOdzdzr = o OB d&dY,
Edzzyh j dedv S tcOR 30dzd fylstsfylsd € OtelstsW j dzw
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CyMMa aKTUBHBIX TEMMNEpaTyp
Bhile 15°C

a) 6)
. 1 ddzOdydsHG ey@)dzdw StwOR OO » SO
mdeddms d? ©wOkdgE20gsdddr & kj &Y j Ok

2z sdzv tcdzs?2 Y " Isdets?2 Mmilk@AIMLwWd d 1 RT,
r dtodzOw dtfldef b dzj j MECtsdzr Lwh jj Mmtej |
Fig. 1. Dynamics of: a) starch content in potato var. Khibinskiy Ranniy
andB) t he sum of active temperatur e
Experimental Station of VIR, 1968 2013.
Bold line: 11-year moving average
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d4tSH jtoy Odzed J BJ &z¢ O ot jvedsioffdiPd ts tztz! 2zd
fsCOLOdz, I1N9SsctoH {tdpBdzdj BJ dZC O 9o L j tedz]
(® o Ibtejn dL ujbrtjn dihhdjHts Odd
st dzsdz Do MPuStse L O fjtedH ) Is]c
: J 1 h Cddem€ d n dzO B fip@BEsds tc diyiro | td dzt
Mdz) Hiso Odzdz" 7T fjtzelzf 5@ dzd J B J d&zC O L
Hesljtedsdyuj MStsets SsiWWdyudjdkso Lo .
B3

1 eh CddemS dj dzOB sl d 1 618 U S
R=0,69
[ {1 RT: #y=20,07/0, 0449t R=0,88
tde J1RT: 4y =18,980, 04 4 ¢ R=0,44
s{4 IRT: 4y =19,083 , 854t R=0,69

—
S

~ o=
e

stoj Hdzd J d3desetsdzj Isdedj L dzOyd dedvw MtsHJ
f 2 dzS is®- dzd Yy O dzdLi®@ €@ Cdzddyr o € dzd 3ZOIsd yd M
du O twOLdzr n fjtdHBe dhimdzj Hise Oded v ,
qdasj dzd MmeasHdz § MEjydwdscoydd. Gbts fi¢
dBtsH j dz! ofMminrn TkdClstse dhMmdzj Hise Odzd™w H C
B &Zz¢O dO dJL d3jdzaj dzdv § BSGtSHAE ~ Zidztse d
MisOdzyd?2 BEttOodzj dzdj L Ooadmddismisd ¢)d Lk d
dL &gj dzgj ded ¥ 1HMOH CBEBEL ) B jteOskzte L O
fijtejrtHO o) j 15Auw (U

E§=0,172i 0, 0 L&t 0 Vid R=0,58

l sz yj dede’ § EZteOodzj dzdvw o' wWoaddzd tej " O
Isj B jteOkzteOd3d o' hj 15Ad Hdzv Wisttddicts:
vjdeH jJ dzydd dLd3gj dzgj dzedv MBsHjtey Oded € OB j &€
CBHT d fidgf2) v tLottizdzj € W8PEE ¢ ()1 9 6l8j dzH j -dzy d d
o zOestsB j MY J J dedetsmisd Blsdzd yoOdzd ! tsls  dz
lted HOd dzgj2h jd3 tesmisj Isj i jtcOlskzte f tots
smMOHC B9 (Gordeev, 2008), vyl Htsdzy dzts
L jtodzjf] HdzOSC s ftotsfistcOdgmise j dedetsj tcOMY tej H
sl foscdsL ek Bsc s MishdhanRewez o j dzd yj

HOnOdMmissmis: d ¢ d fndstsdusidst dsolsdidzs
LOodMddsmls: §s8COLOjdj2 COyjmss® 23
dz@d tc Qldxjkgva Nlaumova 2013).
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24 13 T 1.8

12 bbb b bbb 1.6 [itober bbbt bbb

MMKis

CaxapucTtocTs, r/100cm 2
KuncnoTtHocTb, r/p,m3

a) 6) B)
tdB. 1 ddzO3dEtO: ©) MO~ Ottdmilstsmisd, B) !
o ddzsCteOH O § tgzdzfsTd @ ) C-t6 iy g dzjiz@ & a @ds | dz f
JhmisdlskzlsO o ddsScicOH Ot flgord) ©ls © i s § dzd

] U 8 19802012¢ 6t. sMistso ¢ OW 5B dz.
r dtodzOw dtflde b dzj j MEtsdzr Lwh jj Mmtcj |
Fig. 2. Dynamics of: a) sugar contentang) aci di ty i n an i
of grapes from the collection of the AHRussian Scientific Research
Institute of Viticulture and Winemaking named after Y a. Potapenko;9)
HTC 15 1980 2012, Rostov Province region.
Bold line: 11-year moving average.

I 1®e1eccé. MOROtdfistsmis: d ¢ dfdslsdat
Mstclstse o ddzpdzf Ol dzd dzj 2 dglz ¥ H
MoK OtedMissMmisd dzDs deism @&d 'O &£
B' dzO (BOSC fd 3Odz dzs?2 . [ d dzOzd
Mstlsse dd&j ZO0O MABGHA 2 ¢ OO
L OC s datdpisjdtic dzts sto 3 tets o Oz w L Isdmn  ftodL dzOS
s t§ fls Eftej Hdzj dgdzr | L O GH 5 ofj &
MOs OtedMistsmisd d CdMmeslsdtshisd wetsH ¢
e MzRO CB. u 19 ME stetsfyls! dL dgj dzj dedw ) C
fstels Ofls Oyt dzG / 1OPI06ES H | ¢ d Mmidotd GedstfimtstsH .

ststetej dzw ydw S dfdslsdshisd o MOROtedMlst
dimimdzj Hse Odgd 2 B' dZO BIsted yOlsj dz' dzD0,4. o
0 Oz L Sty &zv ydisdede = Moawe j2 MO-7 Oted
f 5t HYakd BOIsdUj MS BRI W OSItsteORd 5 0OL Oc
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CdMmdzslsdesmils! f OHOjI M tsmistsd Isj BY j Ol
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MOR Otcd Mistsmlis d CdMmdztsls dets fyls ! dL 2y
1 ®1s ({ Rfig.)

rdzv ¢MmtejHdzgjects BBKGOLYOEe L O ofmj G

Mz e hdj EZtwOodzj dzedv L Oo,d Md 36 fff b iy b @B 1
sls 45U s

Ho=2 1, 05,665 75 U S R=0, 52
S,=5, 5+tB5 50 1s U s R=0, 71
LicOo dzj ded W  H drf'L dfy Sl el s JIROG)O to d M 1€t fiflsiafs Is ¢
(&) Ityds d fdmr e 08 ls ¢ dzd BOIsd y an‘icu L
q,=10, OI21 598 8p R=0,
qB,=i0, 0+26 87 & #p R=0, 71

RMMdzj Hise Odzd j ) tcOL dztsmlsw R f sL 9 tsdzd
M On Ote d frfdasi fnlsle]] cets s WdiefQy d § dals S tstetej dz¥ yd d
JUgsd tOL deslswrn fsorhOjlsimfw fp 0, 52 Ht
odzdwdzd j &3 dzj § dzd BOIsd yd M G ¥WOCIststeO
Isj B J eOlskzte d kd3jdz hjdzadjds sMOHSCtS BB
MOROwdMmistsmisd d kEd3gj de " jdedw §dmdztsls dztsmls

lroBBHT

sO0Cdd3 tsBtOL 543, Hdzw Ckdzt skte o d dzsc to
9 bkmzsedwnms Mjojtedzr » GOy Oty OdzO d
Isjf dzstsB j MY § yd ded d, o0y dzgj2hddz3 WOChkttt
tesMmls Isj B j cOsktc. 1 OBdzE HOB M j j MW  SIsjt
ZzO COyjmlsej EZtesyOw 1Isdmr Ckd kEts.
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v (EFFECT OF SOIL DROUGHT ON HETEROGENEITY OF THE
VARIETAL POPULATION OF WHEAT AND BARLEY

L. V. Osipova, I.A. Bykovskaya
D. N. Pryanishnikov ARussian Research Institute of Agrochemistry,
Moscow, Russian Federatigamail: legos4@yandex.ru

Background. The global climate change and increasing aridity raise the need
for physiological studies on the adaptive potential of varieties of cultivated plants.
Intravarietal differences are usually not taken into account, which reduces the
objectivity d the assessment of sustainability of a variety and its vitability in
ontogeny. With this in view, we studied the effect of soil drought on the response of
individual plants divided into biotypes according to their growth rate at the early
stages of orgamenesisObjective: Varieties of spring barleyHordeum vulgaréd..)
and spring wheat Tgiticum aestivunk.) were grown in the laboratory and pot
experiments.Materials and methods. At the early stages of seed germination
biotypes with highi Aand slowiflBo gr owt h rate were fornm
spring barley varieties were germinated on the sucrose solution. The wheat seedlings
were grown in soil culture until maturity on two nitrogen nutrition backgrounds. At
the VI stage of organogenesis duritg laying of flowers on the cone of growth of
the main shoot watering was stopped before the onset of the humidity of sustainable
wilting (drought ). To enhance stress drought duration was increased to 5 days
(drought Il). Before and after the end of sisewas determined by wet and dry weight
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of leaf, its water content, membrane permeability to electrolytes and viability of the
growth cone Results and conclusionsUnder optimum growing conditions the
differences between biotypes remained until the entie@fjuvenile period, then they

were leveled and manifested during the laying of the embryonic ear on the main shoot.
Under the action of water stress, varietal heterogeneity of the population was
manifested, associated with the presence of biotypes wihual reactions to adverse
factors. The plants in the biotypes differed in water content in the leaf, membrane
permeability to electrolytes and viability on the growth cone. The vitality of the plants

in biotypes depended on the duration of stress ankvieé of nitrogen nutrition after

mild drought L For all plants in the biotype i
than in the biotype ABO. In the furthe
from plant parts i n sirgelants diedtthe pther garal thea p €
apex was killed, but at the second internode dormant buds formed the replacement
shoot that gave gr ai droughtilallpldnts maimaindditheit y p
viability and formed full grains. During prolged drought I, viability decreased,

which led to a complete loss of productivity. The plants at the VI stage of floral
primordia in grains, along with the destruction of individual plants, have reduced the
productivity of wheat. Increasing the supply dfamt nitrogen nutrition reduced
viability and productivity in all variants. Soil drought in the current critical period of
ontogenesis, when the generative elements of the sphere are formed at the apex of th
main shoot, to a greater extent damages th&tplahich are actively growing in the
juvenile period (biotype AAO0). The proc
the second biotype. The observed differences are a manifestation of an adaptive
strategy of varieties aimed at preserving the iggaender stress conditions.

Key words: wheat, barleyhigh-quality populations, drought.
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(Akulinichev, 1992; Suvoroy Malcceva 1996).
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LHOWdyd MC 6 s Sinskinyg 8963 Baimpish&o@a 1987; Guzhoy
1981;Udovenkq 1995;Nikolaenkq 1999).
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1 ted syd dz€ J§ YdLdbdztse dyj M s ts 1 fiplsiay &y
sMmdeseor 8 Odzd ! dz20@ BstweW sdzsedyj Mcdr ¢
Ctolkzt f r fts MEstetsMmisd dzddzj 2 dzsets tsMisO
CdzOodzr 2 YtBjG COYHBGEt tOMIsj ddw.
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fsHLBdIdMES?2 1@ j dz dz | Msdzd o desfd dz
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sls 1N15 (Hts N6)0Rc/ €6 ftsyser . e tOEted j2 ddzts 6
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Fig. 1. Relative growth rate of seedlings of different
varieties of barley biotypes
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Fig. 2. Exosmosis of electrolytes from the leaves of spring wheat under the
influence of drought and during repair
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Table 1. Wheat biotypes characteristics
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Fig. 3. Influence of nitrogen availability and rigidity of the drought on the
biotic composition of spring wheat variey Rodina, %
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USE OF THE GENETIC DIVERSITY OF WILD PRUNUSL. SPECIES
IN BREEDING OF CLONAL ROOTSTOCKS OF STONE FRUIT
CROPS

G. V. Eremin, V. G. Eremin
Krymsk Experiment Breeding Station of theINVavilov All-Russian Institute of
Plant Genetic Resources, Krasnodar Region, Krymsk, Russian Federation,
e-mail: kross67@mail.ru

Sources and donors were selected frowm genetic diversity oPrunusL.
numbering over 5000 genotypes maintained at Krymsk Experiment Breeding Station
and used in clonal rootstock breeding programmes to enhance such important traits as:
adaptability to biotic and abiotic stresses, easy vdgetateproduction ability,
dwarfness, etc. Using hybridization between species and artificially obtained
polyploids, genotypes combining several donor properties have been produced. With
the use of wildPrunusspecies 17 clonal rootstocks for stone fruiips have been
bred. Pedigrees of a majority of them contain the following species: @groplum
(P.cerasifera Ehrh.), sand cherry P(pumila L) and kawaztzakura cherry
(P.lannesiana(Carr.) Wils.). These species transfer adaptability, easy vegetative
reproduction and other valuable features to their progeny well enough. High
adaptability possessed by most of the new clonal rootstocks of stone fruits allowed
them to express themselves positively in various regions of Russia and other countries:
United States, Netherlands, Spain, Ukraine, etc. Adaptability to different growing
conditions was especially high in clonal rootstocks VYA
(P.tomentosd P.cerasiferd, Kuban86 (P.cerasiferal P.persicd, and Euriked9
[(P.pumilal P.salicing) T P.cerasiferd i for plums, apricots, peaches; VL
(P. fruticosal P.lannesiand, and LG52 [P.cerasud (P.cerasud P.maacki)] i
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for sweet cherry and sour cherry. Among dwarfing clonal rootstocks the best were
VVA-1, VSV-1 (P.incanal P.tomentos® and Best R.pumilal P.cerasiferd.
Clonal rootstocks Kuba®6 and VSV1 were resistant to chlorosis, while Alaba

(P. cerasiferal P.armeniacd to nematodeMesocriconema xenoplagRaski)Luc
etRaski. High frost resistance of their roots was shbwitlonal rootstocks VVAL,
Druzba P.pumilal P.armeniacd, LC-52, LG13 [P.cerasud (P.maackii

I P.cerasuj], and Best.

When grafted on new clonal rootstocks, trees of different varieties
demonstrate early fruiting, high yield, and wedlveloped @ot system. The fruit on
these rootstocks are no smaller in size than those of the trees grafted on vigorous see
rootstocks.

Key words: genetic diversity, clonal rootstocks, donors, genotype, resistance,
prebreeding, hybrids, species, traits.
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Table 1. Wild species ofPrunus L. with identified sources of valuable
traits for clonal rootstock breeding

é :_° Uui‘r]lstslluq’stsfnﬁls
2 lep|® ool 8§ 5o
1) _b-§ 5 “ 8 ot g ® — O
5 8- a 14
I dH © |0 |§ | Ex] 98|y |3y
§ |vo|p |-Flaulg 0o
s @ — =

=) —t T 0 - - =

— o o —

1 2 3 4 5 6 7 8

P.armeniacal. T T + T T T )
P.americanaMarsh. T ) + + T T T
P.bucharica  (Korsh.)| + | | + + | T
Hand-Mazz.
P. canescenBois + + T T T T |
P. cerasiferaEhrh. T + T + T + |
P.cocomiliaTen. + ) ) ) T T |
P. darvasicaTemberg T T T T T T |
P. dasycarpaEhrh. + + i + | + +
P. davidiana (Carr)| 1 T + T | | +
Franch.
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ftotsH sdzy j dzd J
6 7 8

1
P. fruticosaPall.
P. glandulosaThunb.
P.incana(Pall.) Batsch
P.incisaThunb.
P. kansuensifehd.
P. kurilensisMiyabe
P.lannesiana
(Carr.) Wils.
P. maackiiRupr.
P. mahalebL. i
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P. maritimaMarsh. + T T T I T i
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P. microcarpa + | | + T T T
C.A. Mey.
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Maxim.
P. pensylvanica L.f.
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P.pumilaL.
P. sachalinensis
(F. Schmidt) Miyoshi
P. scopariaSchneid.
P. serrulataLindl.
P.sibirica L.
P. spinosal.
P. spinosissimdranch.
P. subfprdataBenth.
P.tomentosa hunb.
P. triloba Lindl.
P. ulmifolia Franch.
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Table 2. Main traits of stone fruit clonal rootstocks bred at Krymsk
Experiment Breeding Station
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