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TPYABI 1O NMPUKJIAJTHOW BOTAHWUKE, TEHETUKE W CEJEKIHH. T.176.
Bem. 3. CI16.: BUP, 2015. 120 c.

TpuBeneHbl pe3yabTaThl HCCICAOBAHUN OTICIBHBIX POJOB M BHUAOB T'€HETHYECKHX PECYPCOB PACTCHHUI
(TPP): mana mopdonoriuyeckas 1 MOJICKyJsIpHast OLICHKa reHeTHYeckux pecypcos Lonicera caerulea L.
na Kamuarke n Caxanune; 0000meHbl qaHHbIe 20-IE€THEr0O MOHUTOPHHIA CTapOMECTHBIX COPTOB
IUVIONOBBIX KynbTyp Yemickolt PecmyOnmku; BBIABIEHB (PHU3MOIOT0-OMOXMMUYECKHE OCOOCHHOCTH
PENPOAYKINKE THKOPACTYIIEro UIMHHOKOpHeBUIHOro Mopdoruma Medicago falcata L. B kynbrype;
NPHUBEICHBI PE3ylbTaThl M3ydeHHss Tpex coptoB Buku MoxHaroit (Vicia villosa Roth.) B mono- u
OMHApHBIX arpo(UTOICHO3aX IIPU BECEHHEM IIOCeBE B YCIOBHUSX ceBepo-3amamga Pd. IlokazaHbl
TeHOTOKCHYHOCTB U KJIACTOT€HHOCTh BOJIHBIX P00 pek o3epa CeBaH U pek ero GacceiiHa ¢ NpUMEHEHHEM
6norectoB Tpan-BTH u Tpan-MS tpageckanuuu (ximoH 02).

Tabm. 16, puc. 28, 6ubmiorp. 106 HazBs.

Jl1s pecypcoBeloB, O0TAaHHKOB, TCHETHKOB, CEJIICKIIMOHEPOB, NPENOIaBaTeNcii By30B
OMOJIOIMYECKOTO U CEITbCKOXO3SHCTBEHHOTO MPOQHIISL.

PROCEEDINGS ON APPLIED BOTANY, GENETICS AND BREEDING. V. 176. I. 3.
SPb: VIR, 2015. 120 p.

This issue presents the results of researching selective genera and species of plant genetic resources
(PGR): morphological and molecular evaluation has been carried out to analyze genetic resources of
Lonicera caerulea L. in Kamchatka and Sakhalin; the data of 20-year-long monitoring over fruit plant
landraces in the Czech Republic are summarized; physiological and biochemical features have been
identified in the reproduction process of the wild long-root morphotype of cultivated Medicago falcata L.;
three varieties of hairy vetch (Vicia villosa Roth.) have been studied in mono- and binary agro-
phytocoenoses at spring planting under the conditions of the Russian North-West. Genotoxicity and
clastogenesis of water samples from the rivers of Lake Sevan and rivers of its basin have been shown
with the use of biotests Genotoxicity and clastogenesis of water samples from Lake Sevan and the rivers
of its basin have been shown with the application of Trad-SFM and Trad-MN biotests taken from
Tradescantia (clone 02).

Tabl. 16, Fig. 28, Ref. 106.

Addressed to genetic resources experts, geneticists, plant breeders and lecturers of
biological and agricultural universities and colleges.
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1. I. BPEKHEB — HEYTOMHUMBIi HCCJIEJOBATEJb
PACTHUTEJIBHBIX PECYPCOB, TIPEKPACHBII OPTAHU3ATOP HAYKH
M TIPOU3BOJICTBA, HACTABHUK HAYYHBIX KAJPOB (K 110-JIETHIO

CO JIHSI POYKJIEHUS)

B. 1. bypenun
®denepanbHbIi UCCIEN0BATENBCKUI HEHTP Beepoccuilckuii HHCTUTYT F€HETUUYECKUX
pecypcoB pactenuil umenn H. . Bapuiona,
Cankr-IletepOypr, Poccus, e-mail: v.burenin@vir.nw.ru

Hmutpuit Jlannnosuy bpexxues poamics 7 Hosiops 1905 rona B cene [Tuckinoso
Kypckoit rybepuun (ubiHe Kypckoii obmactu). B 1933 r. oxonumn BopoHexckuii
CEJIbCKOXO3SIMCTBEHHBIH MHCTUTYT IO CHenUaibHOCTH «OBOILIEBOJICTBO» M Haydal
paboTarh TUPEKTOPOM AXTYOMHCKOHN 30HANBHOM OMBITHOM cTaHimu. B 1934-1935 rr.
OH Ha3Ha4YeH MUPEKTOpoM [ 'prOOBCKOW OBOMIHOW OMBITHOW cTanmuu. B 1936 romy
M. . bpexxHeB MocTynui B acUpaHTypy Bcecoro3HOro HaydyHO-HCCIIEI0BATEIbCKOTO
uHcTUTyTa pacreHueBoactBa (BUP) u B 1937 roay, eme Oynydw acnupaHTOM, MO
pexomermanu H. M. BaBumoBa ObT Ha3HA4YeH 3aBEAYIOIIAM OTIEIIOM OBOIIHBIX
KyJBTYp ¥ pyKOBOIMII 3THM OTJIEJIOM 0 KOHLIA CBOEH KU3HM.

Tanant ydeHoro u opranuzaropa y Jmutpusa J[aHuinoBuYa SPKO NPOSIBUIICS
nocie u3dpaHus ero wieHoM Bcecoro3Hol akageMHuu celbCKOXO3SHCTBEHHBIX HayK
(BACXHUMJI), a 3arem — mepBeIM BuUIle-TIpe3upieHTOM Axkanemun (19561.) u
Ha3zHaueHusa aupektopom BUP B 1965 r. Ilo nHumaTuBe u npu HEMOCPEICTBEHHOM
yuactun  JImutpus JlaHWwIoOBHYAa OPraHMW30BaHbl IIOCTOSIHHO  JEHCTBOBAaBLIME
pernoHaneHble Skcneaunnu 1o Kaskazy, Cpemneil Asum, EBpomelickoil 4dactu
Poccun, Cubupu, Jlanenemy Bocroky. OpraHn3oBaHbl SKCHETUIIMNA B 3apyOeKHBIC
CTpaHbl — paHee He WCCIeJOBaHHbIe TeppuTtopun Asuu, Adpuku, JlaTmHCKON
Awmepuxku. [Tocne MHOroseTHero nepepsiBa BO30OHOBIIEHB! SKCIIEANIIMOHHBIE TIOE3AKH
B Ununuto, Mekcuky, Dduonuto, Cesepnyro Adpuky, Mounromnuto, Upan, Anonuro,
Typuuio. B pesynbrate skcnemunmii Obuto MHTpoaynupoBaHo Oonee 100 Thic.
00pa3LoB KyIbTYpPHBIX PACTCHUH U UX IUKUX COPOAMUCH.

A. . bpexHeB — ydeHbId ¢ MUPOBBIM HMeHeM. OH Obul M30paH YiIEHOM
akagemuid I'JIP n @panuuun, uneHoM BeHrepckoii akajieMU HayK, IOUYETHBIM 4JICHOM
BceamepukaHckoit acconualuu pacTeHUEBOJIOB, MMOYETHBIM JIOKTOPOM
bynanemrrckoro  YHuMBepcuteTra, wieHOM ~MEXAYHapOAHOIO  KOMHUTETa IO
pactutenbHBIM pecypcam DAO, wirenom CoBera EBpormeiickoil accormariu
ceneknrmonepoB. OH HarpaxkaeH opacHamu JleamHa U OKTAOPHCKON PEBOJIOINH,
opaenom OtevecTBeHHOM BOWHBI |l ctenenu, Tpems opaenamu Tpynosoro Kpachoro
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3Hamenu, opaeHoM 3Hak [louera, opmeHom KpacHoii 3Be3pl, MHOTHMH METAISIMH,
YIIOCTOEH BBICOKOTO 3BaHUs [ epost COMaINCTUYECKOTo TPpYyIa.

W3 mmpokoro Kpyra BOpocoB, oxBaueHHbIX UccienoBanusimu . J1. Bpexnesa,
ocoboe BHHMAaHHE 3aCIIy’KWBAlOT TPYHAbl, TOCBAIICHHBIE W3YYCHUIO MHPOBOTO
pasHooOpa3us  OBOUIHBIX pAcTeHHWH, H, OCOOEHHO, Tomara. PesympTaTom
UCCJICJIOBAHUHN SBUJINCH TaKHE KPYIHbIE MOHOTpaduveckue padboThl, Kak: «ToMaThDy
(Brezhnev, 1955, 1964) u «Osommusle macieHoBeie» (Brezhnev, 1958). Bcero
Hdmutpuem JlanmnoBudeM ormyOauKoBaHO cBbIie 460 meyaTHBIX padoT.

J. . BpexHeB Obl1 aBTOPOM M COaBTOpoM 17 copToB ToMaTa, JiyKa W MeEpLa,
HIMPOKO PaOHUPOBAaHHBIX B cTpaHe. [loJ ero pyKoBOJICTBOM YCHEIIHO 3alllUTHIN
nmuccepranun 60 4eTIoBeK, B TOM YHciie 9 JOKTOPOB HAYK.

KarwoueBbie cioBa: copatHuk H. V. BaBunoBa, MoOunu3anusi, pacTUTENbHbBIE
pecypchl, OBOLIHBIE KYJIBTYPBI, TOMAT.

D. D. BREZHNEV: A TIRELESS RESEARCHER OF PLANT RESOURCES,
EXCELLENT ORGANIZER OF SCIENCE AND INDUSTRY, MENTOR OF
SCIENTISTS
(CELEBRATING THE 110-ANNIVERSARY OF HIS BIRTH)

V. |. Burenin
The N. I. Vavilov All-Russian Institute of Plant Genetic Resources,
St. Petersburg, Russia, e-mail: v.burenin@vir.nw.ru

Dmitry Danilovich Brezhnev was born on 7 November 1905 in the remote
village Pisklovo of Kursk Province, now — the Kursk region. In 1933, he graduated
from Voronezh Agricultural Institute where he had been majoring in Vegetable
Growing and started working as director of Aktyubinsk Zonal Experimental Station.
In 1934-1935, he was appointed director of Gribovsky Vegetable Experimental
Station. In 1936, D. D. Brezhnev enrolled in the postgraduate training programme at
VIR, and in 1937, while still a postgraduate student, following N. I. Vavilov’s
recommendation he was appointed head of the Department of Vegetable Crops — the
post which he would hold until the end of his life.

D. D. Brezhnev’s talent of a scientist and organizer became clearly evident after
his election as a member of the All-Union Academy of Agricultural Sciences and later
as first Vice-President of the Academy (1956), and his appointment as director of the
All-Union Research Institute of Plant Industry (VIR) in 1965. On the initiative and
with direct participation of Dmitry Danilovich permanently functioning regional
collecting missions were organized in the Caucasus, Central Asia, European Russia,
Siberia and the Far East. Expeditions were also organized to foreign countries —
previously unexplored areas of Asia, Africa and Latin America. After a long pause
collecting missions to India, Mexico, Ethiopia, North Africa, Mongolia, Iran, Korea,
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Japan and Turkey were resumed. As a result of collecting missions more than 100,000
accessions of cultivated plants and their wild relatives were introduced.

D. D. Brezhnev was a scientist of worldwide renown. He was elected a member
of the academies of Germany and France, member of the Hungarian Academy of
Sciences, honorary member of the American Association of Plant Breeders, honorary
doctor of the University of Budapest, member of the FAO International Committee on
Plant Resources, member of the Board of the European Association of Breeders. He
was awarded the Order of Lenin and the Order of October Revolution, Order of the
Patriotic War, 1l degree, three Orders of the Red Banner of Labour, Order of the
Badge of Honour, Order of the Red Star, and numerous medals, as well as the title of
the Hero of Socialist Labour.

From a wide range of problems covered by D. D. Brezhnev in his research
activities, of special interest are his works dedicated to the study of the global
diversity of vegetable plants, especially tomatoes. The results of his research efforts
were such monographs as Tomatoes (Brezhnev, 1955, 1964) and Vegetable
Solanaceae (Brezhnev, 1958). Dmitry Danilovich had more than 460 publications.

D. D. Brezhnev was the author and co-author of 17 varieties of tomato, onion
and pepper; they were widely introduced in the country’s agriculture. Under his
leadership, 60 researchers successfully defended their theses for scientific degrees,
including 9 doctors of sciences.

Key words: N. I. Vavilov’s colleague, mobilization, plant resources, vegetable
plants, tomato.

C wumenem J[mutpus J[lanunmoBuya bpexHeBa 3aciayKEHHO CBSI3aHO
BO3pOXKJIECHHE  Bcecor3HOro - HMHCTUTyTa  pPAacTEHHMEBOJCTBA, HBIHE
Bcepoccuiickuit WHCTUTYT TEHETUYECKUX pecypcoB pacTeHuit
umenu H. U. Basunoa (BUP), noctpanasiiero Bo BpeMsl «IbICEHKOBIIMHBI.
Bcest cosnatenbHas aedrenbHocTh JMutpus [lanunoBuya Obula HampasieHa Ha
BOCCTaHOBJICHHE INaMATH akanemuka H. M. BaBunosa, passutue ero uuem o
MOOWIN3aluu, U3YYEHUH U UCII0JIb30BAHUHU MUPOBBIX PACTUTEIBHBIX PECYPCOB
B HapOJHOM XO35ICTBE CTPAHBI.

HAmutpuit lanmnoBuu bpexxneB ponauncs 7 Hos0ps 1905 rona B cene
[TucknoBo Tpouukoit Bomoctu Kypckoro yesna Kypckoil rybepHun (HbIHE
Kypckuit paiton Kypckoit obnactu). OH mporien OONbIION >KHU3HEHHBIN U
TBOPYECKUH MYyTh OT KOMCOMOJBCKOIO pPa0OTHHUKAa Ha cele 10 KPYIHOIo
Y4€eHOTO ¢ MUPOBbIM uMeHeM. B 1933 r. JImutpuii JlaHWIOBHY OKOHYMI
BopoHexCkull  CEIIbCKOXO3SMCTBEHHBI  HMHCTUTYT IO  CIELHMAIBHOCTH
«OBOLIEBOICTBO» M Hauajd paboTaTh NUPEKTOPOM AXTYOHHCKON 30HAJIBHOM
onbITHOM ctanuuu. B 1934-1935 rr. oH Ha3HadyeH aupekTopoM [ puboBCKOit
OBOILIHOW  ONBITHOM  craHuuu  (HbIHE  Bceepoccuiickuit  Hay4HO-
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UCCIIE0BATEIbCKANA MHCTUTYT CEJIEKLIMA U CEMEHOBOJICTBA OBOILIHBIX KYJILTYP
— BHUUCCOK).

Puc. 1 1. 1. Bpexxnen (1905-1982)
Fig. 1. D. D. Brezhnev (1905-1982)

B 1936 rony . J. Bpexunes nocrynun B acnupantypy BUP, u ¢ Tex nop
€ro HayyHasl JesTEeIbHOCTh Obljla HEPa3phIBHO CBsI3aHA C 3TUM HHCTHTYTOM.
IlpeppiBam oH ee TOAbKO g 3amuThl PomuHbl B roapl  Benukoi
OteuectBeHHOM BoMHBL. B 1937 roamy, eme Oyaydd acnupaHTOM, I10
pekomennauuu  H. U. BaBunoa [Imutpuit JlanwinoBud ObUT  Ha3HAuYeH
3aBEAYIOLIMM OTJEJIOM OBOLIHBIX KYJIBTYP U PYKOBOAMJ 3TUM OTAEIOM IO
KOHIIa CBOEH KH3HH.

N3 mmpokoro Kpyra BOIPOCOB, OXBAuY€HHBIX MCCIEIOBAHUSAMU
. JI. bpexneBa, 0co00T0 BHUMAaHHUs 3aCIYKHBAIOT TPYJbl, IOCBSIICHHBIC
U3Yy4EHHIO MUPOBOTO Pa3HOOOpa3us OBOIIHBIX PACTECHH, U 0COOEHHO TOMaTa.
VYrny6neHHo u3ydas 3Ty KyabTypy, Amutpuit JlaHuI0oBUY BHEC HEOIEHUMBII
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BKJIa/l B M3y4EHHE MUPOBOTO pa3HO00pa3usi BO3AEIBIBAEMBIX M JUKOPACTYIIHUX
BUJOB TOMara. Pe3ynbTaToM UCCICIOBAaHHWNA SIBHJIUCh TaKHE KPYITHBIE
MoHorpaduueckue padotsl, kak: «Tomarer» (Brezhnev, 1955, 1964), u
«Ogoinbie nacieHoBbie» (Brezhnev, 1958) u «/lukue copoauyn KyJabTYPHBIX
pacrenuii ¢ioper CCCP» (Brezhnev, Korovina, 1981), akTyanbHble U 10
HacTosuee Bpems (puc. 2). Beero [mutpuem JlanumoBuueM omyOIHMKOBaHO
cBbie 460 megaTHpIX padoT.

A0 GPEXHEB

TOMATbI

Puc. 2. Ocnosnsnie Tpyas /1./I. Bpe:xneBa
Fig. 2. Major works of D.D. Brezhnev

M3BecTHBl MHOTOYHCICHHBbIE paboTel  [mutpus JlanwmioBuua 110

WCIIOJIb30BAHUIO TETEPO3UCa Y OBOIIHBIX KYJIbTYp KaK BaXXKHOMY IMpUEMY
MOBBIIICHUS TIPOTYKTUBHOCTH pacTeHui. [1o/1 ero pykoBoaCTBOM pa3paboTaHbI
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METOJBI ~ CENEKIIMH ¥  CEMEHOBOJACTBA TETEPO3UCHBIX THOPHUIOB C
WCIIOJIb30BAHUEM pPAa3JIMYHBIX THUIIOB CTEPWJIBHOCTM nbuUIbLBL. llocTosiHHOE
BHUMaHUE OH YACISJI PACHIMPEHUI0 AaCCOPTUMEHTA OBOIIHBIX KYIBTYP,
CO3/IaHHIO HOBBIX COPTOB U THOPHI0B, OPraHU3AlUNA CEMEHOBOJICTBA.

Tamant ywyeHoro u opraHusaropa y Jmutpus JlaHwioBHYa SpKO
nposiBUIICS  mociae u30paHuss ero wieHoM Bcecoro3Hoil  akaaeMuu
cesnbeckoxo3sicTBeHHbIX Hayk (BACXHWMJI), a 3arem mnepBbIM BHIle-
npesunenToM Axanemuu (1956 r.) m HazHadeHUs AupekTopoM Bcecoro3Horo
HAy4YHO-UCCJIEIOBATEILCKOTO  MHCTUTYTa  pacTeHUeBOoACTBA B 1965 T..
TBopueckas u opranuzatopckas 3Heprus [l. JI. bpexxaeBa Oblia HampaBieHa
Ha  JanpHeiimmee — pa3sutue  uaed  H. W. BaBumoBa B oOmactu
CEJIbCKOXO3SUCTBEHHON M OMONOrHYecKoi Hayku. Boimomnusis 3aBeTsl Hukomnas
HBanoBuua BaBwioBa, Mutpuii J[aHWMJIOBMY OCHOBHOE€ BHUMAHHE YIEIAI
Ba)kHei1Iel mpobiieMe COBPEMEHHOCTH — MOOMIIM3AIUU U U3YUYEHUIO0 MUPOBBIX
pacTUTEIBHBIX PECYPCOB.

[lo uHMIIMATMBE W HENMOCPEACTBEHHOM ydactuu [Imutpus JlanmnoBuua
OpraHWU30BaHbl TMOCTOSIHHO JI€HCTBOBABIIME PErHOHAIBHBIE AKCIEIUIIUN 10
KaBkazy, Cpenneit Asum, EBpomneiickoii ywactu Poccuu, Cubupu, Janbuemy
Bocroky. Opranu3oBaHbl SKCHEIUIIMU B 3apyO€KHbIE CTpaHbl — paHee He
uccienoannblie Tepputopun Asuum (Heman, Ilakuctan), Adpuku (Cynan,
Tanzanus, Yranga, Ceneran, ['Bunesi, Comanu, Kenus), Jlatunckoit AMepuku
(bomuBus, bpasunus, OxBagop). Ilocme  MHoOrosnerHero  mepepbiBa
BO300HOBJICHBI JKCIEAUIIMOHHBIE Toe31ku B WMHmuio, Mekcuky, Dduomnuto,
Cesepuyro Adpuky, Monronuto, Upan, Anonuto, Typuuro. B psane stux crpan
Hmutpuit JlannioBud moObIBaj cam.

B pesynprate skcnemuiuii Obuto wHTpoaynHMpoBaHo Oojee 100 Thic.
00pa3roB KyJIbTYpHBIX pPACTeHHH W UWX AUKUX copoaudeil. Pa3BuBas
koHuenuuu H. M. BaBunosa, /I. I. bpexHeB HEOIHOKpPATHO IMOIYEPKUBAI
LHEHHOCTh Ui CeJNEKIMH abOpUTeHHBIX COPTOB M (OpM pacTeHHil ¢
X034iCTBEHHO-BAXXHBIMU TPU3HAKAMU U CBOMcTBaMU. Ha oCHOBE MCXOIHOTO
matepuana BUP ceneknuoHepsl cTpaHbl BbIBENM 3a oAbl paboThl JIMutpus
JlanunoBuya Ha MocTy AupekTopa uHCTUTYyTa 6onee 2000 copToB U THOPUIOB
pPa3IUYHBIX CETBCKOXO3UCTBEHHBIX KynbTyp. CamM OH OBLT aBTOPOM U
coaBTOpoM 17 copTOB TOMaTa, Jyka W TeEpla, MHPOKO pallOHUPOBAHHBIX B
CTpaHe.

Hnsa  coxpanenuss repmormuazmbl 1o uHunuaruse J1. /1. bpexHena
BriepBhie B cTpaHe Ha KyOanu moctpoeHo [ocymapcTBEHHOE XPaHHIIUIIE
cemsiH (puc. 3), Tae TeHO(OHJ OCHOBHBIX CEIIbCKOXO3SHCTBEHHBIX KYIBTYpP
XpPaHUTCS B KOHTPOJUPYEMBIX YCIOBHUSX M JIJTUTEIHHOE BpEeMsi HE TepsieT

255



Tpyovl no npukiaduol 6omarnuxe, 2eHemuxe u ceyekyuu

BCXOkKeCcTb. B Hacrosmee Bpems wuuen Jmurpusa JlaHwiIoBHYaA IIOTYYUIH
JAJIbHEHIIEE PAa3BUTHE: B HMHCTUTYTE IIOCTPOEHO COBPEMEHHOE XPaHWIMUIIE
JUIMTEIIBHOIO XPAHEHUsT CEMsH, OpraHOB M 4YacTed pacTEeHUN BKIIOYas
1a0opaTopHI0  COXpaHeHHs B  KynbType IN Vilr0O  BereraTHBHO
Pa3MHOKAIOIIMXCA CEIBbCKOX03AMCTBEHHBIX KYIBTYP.

Puc .3. rocynapcrBennoe xpanuiauuie ceMsaH (Kybannp)
Fig. 3. The Federal Seed Store (Kuban)

bonpmiori 3acmyroit /. JI. BpexxHeBa sBisieTcs TO, 4YTO TOJA  €rO
PYKOBOACTBOM B MHCTUTYTE CO3/IaH Dsii HOBBIX Jabopatopuit (poTocunresa,
YCTOMYMUBOCTH, Oenka u HYKJIEMHOBBIX KHCJIOT), pacHIupeHbI
AKCIIEPUMEHTANIbHBIE 0a3bl MPU CENEKIIEHTPAX U BEIYIIUX OIMBITHBIX CTAHIUSX.
3HAUUTENbHO yCUJIEHA MaTepHabHO-TEXHUYECKass 0a3a OMBITHBIX CTaHIUN
BUP: nocTpoeHsl XpaHunuiia, TeIINLbl, KITUMOKaMepbl, OPraHU30BaHbl HOBbIE
nabopaTopyuu, UYTO TIO3BOJWIIO TMOJHATH HM3YYEHHE, a, CIIeI0OBATENbHO, U
UCIIOJIb30BAaHUE TEHETHMYECKMX PECypCcOB Ha COBPEMEHHBIH  HAy4HO-
METOJINYECKUN YPOBEHb.

. 1. bpexxueB MHOro cnenan Ans 0000mIeHUS W OMyOJUKOBaHUS
pe3yabTaTOB HAy4yHbIX ucchefaoBaHuil. IlpogomkeHo wu3gaHUE TOMOB
«KynprypHas ¢mopa», «Tpyasl mo mnpukIagHOW OOTaHHWKE, TEHETHUKE W
cenekiumn», «bromnerennit BHP», katanoroB MHpPOBOW KOJUIEKIHH U
METOJIMYECKUX YKa3aHui. J[o mocneHux qHeH CBOE KU3HHU OH ObLT TTIaBHBIM
PENAaKTOPOM KYpHalIOB «BECTHHK CENbCKOXO3IMCTBEHHOW Haykm» U «Tpynsl
0 MPUKJIAJHON O0TaHUKE, TCHETUKE U CEICKITUI.
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PazButue HayuHbix ucciaenoBanuil Imurpuii JlaHMI0BUY paccMaTpuBai
HEpa3pbhIBHO C MOATOTOBKOM HAay4YHBIX KaapoB (puc. 4). I[Ipu Hem B 2-3 paza
ObUl yBENMYEH TMpHUEM B aCHHPAHTYPy, BO30OHOBWIIMCH 3apyOexHbIE
craxupoBku. Ilog pykoBoactBom /. JI. bpexuneBa mnponuin HaydHYHO
MOJArOTOBKY M YCIIELIHO 3aIlUUTUIM auccepTauuu 60 yenoBek, B TOM yucie 9
Ha COMCKaHHE YYEHOU CTENEHU JOKTOPA HayK.

Puc. 4. /1. /1. bpexkneB Ha ko/uieknuu ToMaToB 1960-¢ roabi
Fig. 4. D.D. Brezhnev at tomatoes collection 1960s

bonpmoe BHuManue ynemsur [mutpuii JlaHWIOBHY YBEKOBEUEHHIO
umenu akanemuka H. Y. Basunosa (puc. 5). [lo unnnuaruse /1. JI. bpexxnena,
€IMHOYIIHO oJ100peHHoM komnektuBoM BUP, Bcecoro3nomy uHCTUTYTY
pacterreBojicTBa noctaHoBiieHneM Cosera MunnctpoB PCOCP B 1967 rony
Obui0 mpucBoeHo wums H. U. BaBumoBa. 3a ycmemHyro paboTy 1O
MOOWIM3allNY, HW3YYEHHIO pPACTUTENbHBIX PECYpPCOB, BKJIAJ B pa3BUTHE
cenexuuu MHCTUTYT OBLT HarpakaeH opnaeHoM Jlenuna (1967 r.) u opaeHom
Hpyx06s1 HapomoB (1975 1.).

J. 1. BpexxHeB — y4eHblii ¢ MUPOBbIM UMeHeM. OH ObUT U30paH YWIEHOM
akanemuit ['epmanckoit Jlemokparuueckorr Pecryomuku (I'’ZIP) m ®dpannuu,
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YIeHOM BeHrepckoil akageMuu Hayk, IOYETHBIM 4ICHOM BceaMepukaHCKON
accolMalMd  PACTEHHMEBOJIOB, IIOYETHBIM  JOKTOpoM  bymamemrckoro
YHUBEPCUTETA, YJIECHOM MEXIyHapOJHOIO KOMHUTETa II0 PACTUTEIBHBIM
pecypcam @AO, unenom Cosera EBporieiickoii acconuaiuu CeJIeKIMOHEPOB.
Harpaxnen namstaeiMu Mefansmu akagemuit I'JIP, UexocnoBakuu, KyOsbr.

Puc. 5. OrkpsoiTne memopuanbHoii nockn H. U. BaBuiosa. /1. /1. bpexnes
u C. M. BykacoB y mukpogona (Jlenunrpan, 3nanue BUP, 1972)
Fig. 5. N. 1.Vavilov memorial board opening. D. D.Brezhnev and S. M.
Bukasov in front of the microphone (Lelningrad, the VIR building, 1972)

IIpaBuUTENBCTBO BBICOKO OLIEHWIO HAY4YHbIE, NPOU3BOJCTBEHHBIE U
obmiectBennble 3acnyru [mutpus JlanunoBuua. OH HarpaxjaeH OpAeHaAMU
Jlenuna u OxTs0pbckOM peBoIOIUHU, opAeHoM OteuecTBeHHOW BOWHBI ||
creneHu, Tpems opiaeHamu TpynoBoro Kpacnoro 3Hamenu, opAeHOM 3HaK
[Touera, opmenom Kpacnoit 3Be3nbl, MHOrUMH Mepansmu. OH yAOCTOEH
BBICOKOI'0 3BaHUs ['eposi cOounanmncTU4eCKOro Tpyaa.

. 1. bpexHeB 10 KOHIIA CBOEH KU3HU OCTABAJICS COPATHUKOM BEITUKOTO
H. Y. BaBuiioBa 1 BHEC CyLIECTBEHHBIN BKJIAJ B Pa3BUTHUE €0 UJEH.
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Ymep Jmutpuii lanunosuu 4 ampens 1982 roma um moxopoHeH B
Mockae.

3akjarouyeHue

Bes  xusnp  mutpust  JlanwnoBuya bpexHeBa — HEYTOMHMOIO
UCCJIEIOBATENS PACTUTEIBHBIX PECYPCOB, IIPEKPACHOT0 OpraHU3aTOpa HAyKH U
NPOU3BOJCTBA, HACTaBHMKA HAy4YHBIX KaJpoOB — O3TO HEYCTAHHBIW,
NOJBM)KHUYECKUHA  TBOPYECKMH  TpyA  Ha  Olaro  OTE4YeCTBEHHOM
CETbCKOXO035UCTBEHHON U OMOJIOTMYECKON HaYK.
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Exarepuna BnagumupoBHa Diiamn, Ommkaimras coparamma H. M. BaBuiiosa,
KpYMHEHIINKA CHelMaIiucT M0 TeHEeTHUYECKUM pecypcaM JibHa, poamnachk B 1889 1. B
ceMbe TUTYIsipHOro coBeTHHKa B Cankt-IlerepOypre. B 1913 r. ycnemHo oxonunia
Wmneparopckuil  >KeHCKMH  memaroruueckuit  MHCTUTYT  (HblHE  Poccuiickuit
rOCyJapCTBCHHBI YHUBEPCUTET MM. | eplieHa), Kypc eCTeCTBEHHBIX HayK (OOTaHMKa).
C 1915r. ona wHavanma pabory B bBroopo mo mnpukinagHoOH —OoTaHHKE
CenbCKOXO3HCTBEHHOIO YYEHOr0 KOMHUTeTa Tpu MUHHUCTEpCTBE 3eMiIeAeus
(Oynymmii Bcecoro3Hblii HayYHO-MCCIIEAOBATENbCKUI WHCTHTYT PacTCHUEBOJCTBA
um. H. Y. BaBunosa — BUP) u tpyaunace 8 BUP no Beixonma Ha 3acimyXKE€HHBIH OTIBIX
B 1957 .

E. B. Dnmamu mpoxenana orpoMHyH0 paboOTy IO CHCTEMAaTHKe, OOTaHWKO-
reorpaduyeckoMy # (QUIOTCHETHYECKOMY H3YYCHHIO OOIIUPHOTO MHPOBOTO
pasHOOOpa3usi  BO3AETBIBAEMBIX W JAWKOPACTYIIMX  JIbHOB,  JIOCTaBISIEMBIX
skcneaunusimMu BUP, B Tom uncie H. M. BaBunoseim, u3 pecnyonmk CCCP u apyrux
CTpaH U KOHTHHEHTOB B CaMOM HauyaJe CTAaHOBJECHUS HMHCTHTyTa. OHa H3ydana
(hOpMHPOBABIIYIOCSI ~ MHUPOBYIHO  KOJUIGKIMIO JbHa BHP 1mo  xomiuiekcy
MOP(OIOTUIECKUX, OHMOJIOTHUECKIX u XO3SICTBEHHBIX MPU3HAKOB,
CUCTEMAaTH3UPOBajla MaTepHaJ, UCCIe0Balla Hacael0BaHNE BaXKHEUIITNX MTPU3HAKOB.

Htorn wusyueHws omyONMKOBaHBI B psjie paboT. B rnaBHOM ee Tpyae —
MoHorpadudeckoit padore «Linum usitatissimum (L.) Vav. consp. nov. — Jlen»
(E’llady, 1940) B xuure «KymbrypHas @Dnopa CCCP» — mnpemioxkeHna HOBas
wiaccudukanus poma Linum L., maHo moapoOHOe ommcaHue MHOT00Opasusi JibHa,
NpPE/ICTABICHBl CBEJCHUS MO OHOJOrMH, WUMMYHHTETY, (HU3HOIOTHH, aHATOMUH,
LUTOJIOTUH, OMOXMMHH, T'€HETHKE M CEJCKIHMH, NPHUBEIEH KPUTHUYECKHH 0030p
MHUPOBOH JIUTEPATYPHI 110 JILHY.

KaroueBbie cioBa: coparauk H. WM. BaBuosa, Linum usitatissimum L.,
MHPOBOE Pa3Ho00pasue, KiacCH(UKAIKs, HAyIHBIH BKIA]I.
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The N. I. Vavilov All-Russian Institute of Plant Genetic Resources,
St. Petersburg, Russia, e-mail: s.kutuzova@vir.nw.ru
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Ekaterina Vladimirovna Ellady, the closest colleague of N. I. Vavilov and a
great flax genetic resources specialist, was born in 1889 in the family of a titular
councellor in St. Petersburg. In 1913, she successfully graduated from the Imperial
Women's Pedagogical Institute (now the Herzen State Pedagogical University) where
she mastered the course of natural sciences (Botany). From 1915, she was employed
by the Department of Applied Botany and Breeding of the Scientific Agricultural
Committee (the future N. I. Vavilov Research Institute of Plant Industry, VIR), and
worked at VIR until her retirement in 1957.

E. V. Ellady carried out a great work on botanical systematics, geographic and
phylogenetic evaluation of the worldwide diversity of cultivated and wild flax
collected by VIR expeditions with participation of N. I. Vavilov from the republics of
the Soviet Union and other countries and continents in the early days of the Institute.
She evaluated VIR’s global collection of flax according to a range of morphological,
biological and economic traits, systematized the material, and investigated the
inheritance of the most important characters.

Results of the evaluation were published in a number of publications. In her
main monographic work “Linum usitatissimum (L.) Vav. consp. nov. — Flax” (E’llady,
1940) published in “Cultivated Flora of the USSR”, a new classification of the genus
Linum L. was proposed, a detailed description of flax variability was given,
information on flax biology, immunity, physiology, anatomy, cytology, biochemistry,
genetics and breeding was provided, and a critical review of the world bibliography on
flax was presented.

Key words: N.I. Vavilov’s colleague, Linum usitatissimum L., worldwide
diversity, classification, research contribution.

Exarepuna  BmagumupoBHa  Diianu, — Onmwkaiiimas — copaTHULA
H. Y. BaBuioBa, KpynHEeHIIUHI CIELUAIKCT 10 TEHETUYECKUM pecypcaM JIbHa,
ponunach 25 HOs0pst 1889 r. B cembe TUTYISIPHOTO COBETHHKA, >KMBILEH Ha
BacunbeBckom octpoBe B Cankt-IlerepOypre. Ee oren Bmagumup
BacunpeBnu DOniaad  CIyXWJ CYETOBOJOM B  YIPaBICHUM JBUKCHUS
Hukonaesckoit xenezHot goporn, ymep B 1901 r. Mare Enena
Bragumuposna — memanka  (Arkhiv- VIR). Cembsi kuiga CKpOMHO, HO
pOIMTENN MEYTaId O XOpOIIeM 00pa30BaHMU CBOEH €IMHCTBEHHOW 0uYepH.
[Tocne oxkOHUaHUS BOCBMH KJIACCOB ILKOJIBI JE€BOYKY OTAAIU B YUYWJIULIEC NPU
EBanrene-morepanckoi nepkBu CBATONM AHHBI, KOTOPOE OHA 3aKOHYMIIA C
[IPaBOM Ha 30JI0TYIO M€Jallb, a 3aT€M OTYYMJIACh €Ul I'0J B JOIOJIHUTEILHOM
nenarornyeckom kiacce. B 1908 r. Exarepuna nocrynuna B MMneparopckuii
KEHCKUH NEeAarornyecKuii MHCTUTYT (HbIHE Poccuiickuii rocyaapCTBEHHBIN
yHHMBEpcUTET UM. ['eplieHa) Ha Kypc €CTeCTBEHHbIX HayK (U3HKO-
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MaTeMaTHuecKkoro otaeneHus. Ee HacTaBHUKOM cTan mpodeccop OOTaHUKH,
akagemuk B. W. [Tammaaun. CBowo MEpBYH0 HAyYHO-HUCCIIEIOBATEIBCKYIO
pabotry no ¢usnonorun pacrenuii «O penykrase apoxokeit» (E’llady, 1909)
Exarepuna BBINOJIHKIIA TIOJT €T0 PYKOBOJCTBOM. JTa paboTa Oblia 3a4TeHa B
KayeCTBE JUIUIOMHOM B HMHCTUTYTE, KOTOpBIM OHAa YCIEUIHO 3aKOHYWIA B
1913 r. Pesynmbrarel ee J1abOpaTOpPHBIX HAOMIOJACHUN BOUUIM B CTaThIoO,
onyoiukoBaHHyto B 1915 1. B 3Bectusix akanemun Hayk (Palladin et al., 1915;
Arkhiv VIR).

OKOHYMB MHCTUTYT IO KypCY €CTECTBEHHbIX HayK (0OOoTaHuKa) C
OTNIMYHBIMU  OlleHKamu, EkarepuHa mody4yusia MpaBo IpernojaBaHUs
€CTEeCTBO3HAHUS U reorpaduu BO BCEX KIIACCax JKEHCKUX 3aBEJCHUN U YETBIPEX
MIIQIIIMX KJIaccaX MYXKCKUX CpeJHUX Y4eOHBbIX 3aBeleHUH. Ydach Ha
HOCJIEIHEM Kypce MHCTUTYTa, OHA YCIEIIHO MpOIUIa MCIBITAaHUS 3a KypC
Poccuiickoro yHuBepcuTeTa M MOMy4YWiIa JUIJIOM | cTeneHH, KOTOPBIA JaBai
IpaBO 3aHUMATbCS HE TOJBKO IMPENOJABAaTENbCKOW, HO M HAyyHOU
JesTeNbHOCTHI0. OTHAKO MOCIe OKOHYaHHS HHCTUTYTA JEBYIIKa CMOTJIa HAUTH
JUIIb MECTO IMPENoJaBaTEeIbHULIBI B OJHOM M3 TOPOJCKHUX YUWIMIL, I/€
npopaboraina mouru asa roga (Gruzdeva, 2009).

B 1915 r. ona nepenuia Ha padoty jJadbopantom B bropo mo mpukiagHoit
6oranuke CenbCKOXO3SHUCTBEHHOIO YYEHOrO0 KOMHTETa NMpu MUHHUCTEPCTBE
semueaenus (Oynymmii BUP), toe el Oblio mopydeHO HM3y4YCHHE KOJUICKIIHH
nanopotauka Aspidium filix mas L. kak IeKapCTBEHHOTO pacTEHHS,
COCTaBJICHUE CBOJKH IO €ro pacrpocrpaneHuto B Poccun. B 19161920 rr.
OHa IpUHUMAJIA y4acTHe B 0OcieloBaHMM AMKopacTyuied ¢uaopsl O3epHOro
kpas [lerepOyprekoit ryoepaun (Arkhiv VIR).

B 1917r., xorma H. WM. BaBuioB cTan NOMOIIHUKOM 3aBEIYIOLIETO
OtnenoM mpukiIagHOW OOTAaHWUKH W CENEKIMH, OH opraHu3oBail B CaparoBe
ornenenue lLlentpansHoro Ortnena mnpuKIagHOH OOTaHMKH, KOTOPBIM
npeJnoarai cenarbh KpynHbIM HAYYHBIM LIEHTPOM 10 U3YUYEHHIO U CEJEKLIUU
KYJIBTYPHBIX pacTeHUil. [lepBbIMM COTpYyIHUKAMHU CTaIM CTYACHTHI U MOJIOABIE
cnenuanuctel U3 Mocksbl U Iletporpana, cpeau koTopsix Obuta u Exatepuna
Bnanumuposna Omnanu. Ei Obiia mopyuyeHa pa®oTa ¢ KOJUJIEKIMENW ropoxa,
KOTOpOH OHa 3aHMMaJlach TpU Toja, cHadajia B CaparoBe, a 3ateM B JleTckom
Cene non Ilerporpagom, kyna BepHynach B 1921 r., korga Otaen npukiagHou
OotaHmku Bo3mIaBmi Hwuxkomait UBanoBuy BasuioB. OpHako OCHOBHEIE
UCCIIEJOBaHMsI IIPOBEJECHBI €10 HAa KYJIbTYPE JIbHA, U3y4YEHHUEM KOTOpPOHW OHa
3aHUMaznace ¢ 1923 r.

Ero mnponmenana orpomHas paboTa Mo cHcTeMaTHke, OOTaHHKO-
reorpauyeckoMy M (PUIOTEHETHYECKOMY HM3YYEHHI0 OOLIMPHOTO MHUPOBOTO
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pa3HooOpa3usi BO3JENBIBAEMBIX W JAMKOPACTYIIUX JBbHOB, JIOCTABJISEMBIX
paznuuHbiMu dkcnienquiusamMu BUP. 3nauntensHas yacte 3TUX 00pa3uoB ObLia
cobpana guuno H. . BaBunoBeiM B oakcmemunusax 1o Adpuke,
MaJIOJOCTYITHBIM HEUCCJIEAOBAaHHBIM TOpHBIM paiioHam Cpenueit, HOro-
Bocrounoii, FOro-3anaagnoii u LlentpansHoit A3uu, no Kurato, CeBepHoit u
IOxHOI AMeprKke U apyruMm ctpaHam st kontuaenToB (Vavilov, 1987a, 6).
Bbu1 BBISIBIIEH OTPOMHBIN MOJTUMOP(HU3M JIbHA, U3yYEHHE KOTOPOTO ITO3BOJIAIIO
paspaborarh HOBYIO cuctemy Linum usitatissimum L. (E’llady, 1940).

HccnenoBanusi IpoOBOAMINCH HA IIOCEBAX MUPOBOM KOJUIEKLIMU JIbHA Ha
Ky6anckoii ombitHoi cranmuu BUP u B [lerckom Cene (¢ 1937 r. ropon
[lymkun). Byaydun UCKIIOYMTENBHO aKKypaTHOW U, 110 BBIPAKEHUIO
E. H. Cunckoii, «crpamno tpymomoousoit» (Sinskaya, 1991), 3a uro, mo
cloBaM COTpYIOHUKOB, ee Bbicoko 1ieHun H. W. Basunos, E. B. Dmmanu
OpPOBOAMIA TOJ €ro pPyKOBOJICTBOM OIPOMHBIH O0BEM CKpEIIUBAHMIA,
u3MepeHuii, HaOmoneHn, onucanui, Ki1accupukanuii. IlepBeie wuTorM
UCCIIeIOBaHUM ObUIM TOJABEACHBI B MOHOTrpaduueckoi Oporurtope «Jlen»
(E’llady, 1928), motom mnosiBuics psn crateit: «Jlen-mpeirynen» (1929),
«JIpapl  Anatomumn» (1933) — mnpunoxenne k kuure II. M. XykoBckoro
«3emnenenue Typuum», «IKojoruueckas Tunuzauus JbHOB» (1935),
«Qxonoro-reorpadudeckas kinaccuduxanus npHa» (1938a), «HacnemoBanue
JUIMHBI BET€TallMOHHOI0 neproja y rudpuion ibHa» (1939), «'ubpuauzanus B
CEJICKIIUU MaCIUIHOro JibHa» (1940).

B 1936r. 3a akTUBHYIO HaydyHyl paboTy el 0e3 3amuThl ObLIa
NPUCYXK/IEHA yueHasl CTeNeHb KaHJUJaTa CelIbCKOXO3SHCTBEHHBIX HayK, a B
1947 r. — yueHoe 3BaHue crapiiero Hayqnoro corpyanuka (Arkhiv VIR).

OCHOBHBIE MTOTH HCCIEIOBaHUN OIyOJMKOBaHbl B MOHOTIpadu4ecKoit
pabore «Linum usitatissimum (L.) Vav. consp. nov. — Jlen» (E’llady, 1940) B
kaure «KynerypHas @unopa CCCP». B wmonorpagum pazpaboraHa
CUCTEMAaTHKa KYJIbTYPHBIX JIbHOB, JaH ONpPEIENIUTENb BHUAOB, MOJBUAOB U
Pa3sHOBUIHOCTEH JIbHA, CHA0KEHHBIH OTIMYHBIMU PHCYHKaMM, H3JI0KEHA
ucTopuss W reorpadusi JIBHSHOW KYJIBTYpBl, IIOKa3aHa H3MEHYHBOCTb
XO3SIMCTBEHHBIX ~ IPU3HAKOB, MPEJCTABICHbl CBEACHUS 1O OHOJOTHH,
UMMYHHUTETY, (DU3HOJIOTUH, aHATOMHUH, LUTOJOTHH, OMOXWMHH, TCHETUKE M
CeJIeKIIUH, TPUBEJICH KPUTHUECKUI 0030p MUPOBOM JIUTEPATYPHI 110 JIBHY.

He Bce cmenmumanuctel 1O JbHY OJOOpPHJIM  pa3felieHue BHJA
L. usitatissimum na nBa Buma — L. dehiscens Vav. et Ell. (pactpeckusatoniuecs
JbpHBI, Kyma Bouutk L. angustifolium Huds. u L. crepitans Boenn.) u
L. indehiscens Vav. et Ell. (nepacTpeckuBaromuecs, Bce KyIbTypHBIC JIbHBI).
He cormacunuch u ¢ BbIOENEHHEM TMSTH TOJBHUIOB Ha OCHOBE UX
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reorpaueckoro TMPOUCXOXKIEHHUS, a TakKKe OYEeHb JPOOHBIM JeJICHHEM
IOJBUIOB Ha Pa3HOBUAHOCTH W Oojece menkue kareropuu (Sinskaya, 1954,
Sizov, 1955; Hkrzhanovskij et al.; Chernomorskaya, Stankevich, 1987). Tem
HE MEHee, 3HAYeHUE H3TOT0 Tpylda TPYAHO MEPEOlEHUTh, TaK KaK B HEM
noJpoOHO ONMCAaHO BCE MHUPOBOE pa3HOOOpa3we BHIA, YacTh KOTOPOTO,
BO3MOXKHO, YK€ yTpaueHa, U M3JI0KEHbl pa3HOCTOPOHHUE 3HAHUS O KYJIbTYpE,
HAKOIUIEHHBIE BO BCEM MUPE K TOMY BPEMEHH.

[Ipennoxennas E. B. Dmmanu skonormyeckas kKiaccupukamus JbHOB
(E’llady, 1938a), B 0cHOBY KOTOpOH MOJI0KEHA XapaKTEPUCTUKA IO OCHOBHBIM
XO3SUCTBEHHBIM  TMpU3HAKaM, oOJjeryaja  HMCHOJb30BAaHUE  HUCXOTHOTO
Marepuaia B ceJeKIIMoHHON padote. Elo jxe HammcaH paszen mno anpoOanuu u
OMMCAHUIO CEJEKIIMOHHBIX COPTOB MAaCIMYHOTO JbHA B KHHre «PyKkoBOACTBO
o anpoOaluu CeJIbCKOXO3SNUCTBEHHBIX KyJIbTyp», u3aanHoi BACXHUJI
(E’llady, 1938b).

E.B. Dnnanu sBisercs aBTOPOM TpeX COPTOB MACIMYHOIO JIbHA!
‘BUP 1647°, ‘BUP 1650’ u ‘BUP 1658°, coznannbix Ha KybGaHCKOW OMBITHOM
craniiud BUP. Onu Obutn BBIZEICHBI METOAOM HMHAMBHAYAIBLHOTO OTOOpa B
MPOIECCe M3YyUYEHUSl CEJEKIIMOHHOM IIEHHOCTH O0pa3loB KOJUIEKIUH W3
pa3nuuHbIX peruoHoB. CopTa OTIMYAKOTCS BBICOKOM YpOXKAMHOCTBIO MU
MaCJIMYHOCTBIO CEMSH, ObLITN MepeAaHbl B COPTOUCIBITAHUE, PAHOHUPOBAHBI U
¢ 1938 r. HaxoquJIMCh B IPOM3BOJCTBEHHBIX MOceBaxX. 3a 3Tu copra B 1939 1.
OHAa YIOCTOEHAa MOYeTHON rpamoThl ['maBHOro BricTaBounoro Komwurtera
CEJIbCKOXO035UCTBEHHOW BbICTaBKU C 3aHeceHHMeM B Kuury Iloueta BCXB.
Copra HaxogwIuCh B INPOMU3BOJACTBE NPOAOILKUTENBbHOE BpeMsa. Tak, copr
‘BUP 1650’ B 1950 r. 3anuman 5942ra (Arkhiv VIR) u Obu1 cHAT ¢
pailloHNpOBaHUs TOJIBKO B 1994 1.

B npenBoennbie rTomel  E.B.Dmmamu  wu3ywana  HaciemoBaHUE
XO3SIMCTBEHHBIX CBOMCTB JIbHA MNPU TUOPUAM3ALUU PA3TUYHBIX HKOJIOIO-
reorpaduyueckux (GopM C LENbI0 YTOUHEHUS METOJUKH CEJEKLIUU U CO3AaHUS
HOBBIX BBICOKOIPOAYKTHBHBIX TMOPUIHBIX COPTOB JbHA. El0 ycTaHOBIEHBI
3aKOHOMEPHOCTH HACJIeIOBaHMs JUIMHBI BETETAllMOHHOTO MEpHoja Ha OCHOBE
CTaJIMHOTO Pa3BUTHSL, TPOCIIEIKEH XapaKTEP HACIEN0BAHUS BBICOTBI PACTEHUH,
TEXHUUYECKOH JJIMHBI, KPYITHOCTH CEMSIH, YCTOMYMBOCTH K I'PUOHBIM OOJIE3HAM,
macnuyHocTd. C  TOMOIIbI0 TUOPUAM3AMU  CTEMHBIX MEXKEYMKOB C
KPYITHOCEMSIHHBIMU ~ CPEM3EMHOMOPCKUMH  JIbHAMH €0 COBMECTHO C
corpynuunieit KybGanckoit onbitHo# craniuun H. @. [Tupo>xHUKOBOW CO3/1aHBI
nBa copra: ‘KpynaoceMsiHHbINM 3’ n ‘KpynHOceMsiHHBIN 9°, npuyemM nepBbIid
ObUT pallOHMPOBAH M 3aHUMAJI 3HaYMTENIbHbIE TUTomaan ¢ 1948 mo 1994 rr.
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Korga H. M. BaBunoB 6 aBrycra 1940 r. Obl1 apecToBaH, B MHCTUTYTE
Hayajach MHTEHCHUBHAS «UHCTKa» — YBOJIBHEHUS U apecThl COTPYIHUKOB.
E. B. Dnnanu, pabdorasmias B [Tymkunckux naboparopusix BUP, BepositHo, 10
9TOM mpuuMHEe ¢ BecHbl 1941 r. crana HaydyHbIM coTpyaHukoM WHCTUTyTa
3amuThl pacteHuil. 16 centsiOpst 1941 r. B ropon Ilymkus Bonuim gamucrckue
BO¥iCKa, JOCTyN B jJabopaTopuu U Terwnibl 0bu1 3akphiT (Gruzdeva, 2009). B
ycnoBuax Onokazasl Jlennnrpaga B mepByto ke 3umy E. B. Dmmamu Tsokeno
3abonena u He Morjia paborarb. Becnoit 1942 r. eil ynmamoch yCTpOUTHCS B
borannueckuit unctutyr AH CCCP, a ocenbto 3BakynpoBatbcs B AJTaliCKU
Kpaii, rie oHa MpoJoJiKIiIa padoTy Ha bapHaynbCcKoll CeNeKIIMOHHON CTaHINH,
3aHUMAsICh arpOTEXHUKOM 03uMbIX KyabTyp (Arkhiv VIR).

Jlerom 1945 r. E.B.Dnnagu BepHynack B cBoi poaHoll MuHcTuTyT
pactenueBoacTBa. [Ipogomxars paboTy € MOJEBBIMU KYJbTYpaMHU OHA yXK€ HE
MOTJia IO COCTOSIHHIO 3/I0pPOBbs, MOATOMY Mepelia padoTarh B OMOIHOTEKY.
Bnagess B coBepiieHCTBE TpeMsi HMHOCTPaHHBIMU fA3bIKAMM (QHIJIMHCKUM,
(b paHIly3CKMM U HEMEIKHM), 3aHUMaach CUCTEMaTH3alueil MUPOBOM Hay4dHOI
JUTEpPaTyphl 1O PACTEHUEBOJACTBY U MEpepabOTKON CHUCTEMHO-KOMILJIEKCHOTO
Karajora, yuacTBOBaJIa B IMOATOTOBKE MMEYaTHBIX MU3AaHUN HHCTUTYTA.

BriBenennsie E. B. Dmnmamu eme B 30-e roasl copra JbHa XOPOIIO
3apeKOMEHI0OBaIN ce0si B JIbHOBOJUECKHUX XO3MHUCTBAaX CTpaHbl, 3a YTO Kak
celeKuuoHep oHa Obuta nBaxael — B 1951 m 1953 romax — orMeueHa
MUHHCTEPCTBOM CEIILCKOI0 X03sicTBa AeHexkHbME pemusmu (Arkhiv VIR).

B 1957 r. E. B. Dnnaau nepenuia Ha 3acilyKEHHbIM OTIBIX U, HE UMes
CeMbU U JIeTei, mocenniack B MaHCHOHATE JUIs yueHbIX B TI. [lymkune. Youia
u3 ku3HU B 99 net. HaBemasmux ee no ciydato 99-nerust corpynaukos BUP
Exarepuna BrnaguMupoBHa paccrpaminBaia, Kak H3y4aeTcsi B HMHCTUTYTE
TeHEeTHKa JIbHA.

E. B. Dnnanu — yenoBek, KOTOPBIH BCIO KU3HBb 0€3 ocTaTKa OT/al HayKe.

3akjao4eHue

Exarepuna BnanumupoBna Onmnaan  —  coparauna H. M. BaBuinosa,
BHECIIa OrPOMHBIM  BKJIAJ B H3y4Y€HHE MHPOBOTO  pa3zHOOOpaszus
BO3JIETIBIBAEMBIX M JUKOPACTYLIUX JIbHOB, JOCTABISIEMBIX pa3IMYHBIMHU
skcnenuumsaMu BUP B camoM Havane ctaHoBiieHUs MHCTUTYTA. Efo mpoBenena
Oonpiras paboTa MO  cHCTeMaTuke, OOTaHUKO-TeorpadUvIecKoMy H
(UTOTeHeTUYECKOMY M3YYCHHI0 MUPOBOM KOJIJIEKIIMH JIbHA, a TaK)KE CO3aHBI
IIEpPBbIE CEJIEKLHOHHBIE COPTAa MACIUYHOIO JIbHA.
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«OTIII)I NYCTBIHHUKHU M KCHbI HCMMOPO4YHBI...»

P. B. CemeBcknii
Cankr-Iletepoypr, Poccus, e-mail: robsemevsky@mail.ru

Brinecennas B 3aronoBok crpoda A. IlymkuHa npuBegeHa 3/1ech He CIIy4aiHo.
WNmenno c¢ atoii ¢pasoii, co cioB paboTHHKOB bropo ocBoeHus mycteiHb BUP
JIOBOCHHBIX JIeT, Hwukomait VBaHoBnd BaBuioB 0OBYHO MOSBISWICS B bropo B
CrtporanoBckoM nBoprie B 30-¢ TOIBI MPOILIOTO CTOJICTHS.

B mapre 1932 r. B Jlenunrpage Ha BcecorozHoM coBelIaHMM IO OCBOEHHIO
IMYCTBIHHBIX U IIOJIyIyCTBIHHBIX IIPOCTPAHCTB OBUIO HPUHSITO PEIIEHHE O CO3JaHHUU
CEKLIMM OCBOCHMsI IyCTBIHb B COCTaBE BCECOIO3HOIO MHCTHTYTa PAcTEHHUEBOJCTBA
(BUP). Hukomaii MBanoBuu BaBumoB Torzma jxe mocTaBWi 3ajady MpoexaThb IO
nycteiHsiM CCCP ¢ Tem, 4TOOBI MOCMOTPETh, YTO JeNlaeTcs Ha MecTax, U coOparb
cBoAHBIN Marepran. OH 0COOEHHO WHTEPECOBAJICS MPAKTUIECKONH HANPaBICHHOCTHIO
UCCIIEIOBAaHNN, METOJMKOM W3y4yeHUs pacTUTEIBHOCTH IeCYaHbIX MAacCHBOB,
JUHAMUKOW X oOpazoBanus. H. M. BaBunoB kak 4esnoBeK C MIUPOKOW IpyauLuei u
KPYr030pOM Cpa3y OLEHHI BCIO BaXKHOCTh M HEOOXOIUMOCTb y4acTHsl CIICLIMATNCTOB
Bropo ocBoeHMs MyCTBIHB B IPEAIOJAaraBIIEMCs TPAaHAUO3HOM IIO TEM BpPEMEHaM
MEpOTIPHUIATHU — TIPOBEJCHUIO aBToIpobera uepe3 mycThiHIO Kapakymsel, rae s
MIOJTHOTO OCBEIICHHS YCIIOBUI JABIKEHUS MAIIMH B CBSI3U C IOYBOTPYHTAMH U
IPOYUMH €CTECTBEHHOMCTOPUYECKUMH (HaKTOpaMH ITyCTBIHHOM OOCTAaHOBKU Tak
BaXHO yuacTue yueHbix BUP. OTnpaBuB COTpyIHUKOB WHCTUTYTa B aBTONMpPOOET, OH
CIeIWI 3a WX TPOJABM)KEHHEM U WHTEPECOBAICS HAYYHBIMH pe3yJbTaTaMu
SKCIEANLIAN, TOHUMAs, YTO TJIABHAS TPYAHOCTh B OCBOCHHH ITyCTHIHb — IPEOJIOJIEHUE
TPOMaJHBIX IPOCTPAHCTB, a MPOKIIaAKa IMyTed — NMEPBBIM 3Tal X 0CBOeHUA. VIMEHHO
MO3TOMY KapaKyMCKOMY aBTONMpoOery OH TpuAaBall TaKoe HCKIIOYUTEIbHOE
3HadyeHue. BriocnencTeun mMarepuaisl, coOpaHHbIE BO BpeMs aBTONpoOera, BO MHOTOM
NOMOTJIM YYEeHBIM B HX HCCIEIOBaHMAX, a CaMHM YYacTHMKM npolera cranmu
W3BECTHHIMA B CTpaHE YYEHBIMH, BHECIIUMH CYIIECTBEHHBIH BKIaJ B OOJIACTH
OHMOJIOTUYECKHUX, CEITbCKOXO3SIMCTBEHHBIX U reorpaduieckux HayK.

KuroueBsble ci10Ba: myCThIHS, aBTONPOOET, SKCIIEAMIINS, TTOYBOTPYHTHI, HAyKa.
“The Desert Fathers and the Women Undefiled...”

R. B. Semevsky
St. Petersburg, Russia, e-mail: robsemevsky@mail.ru
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The line from Pushkin’s verse appears in the title by no means accidentally. As
witnessed by the staff of the Bureau of Deserts at the pre-war VIR, Nikolai Vavilov
used to quote this line while entering the Bureau at the Stroganov Palace in the 1930s.

In March 1932, the All-Union Meeting on the Development of Arid and Semi-
Arid Areas held in Leningrad decided to establish a section of desert development as
part of the All-Union Institute of Plant Industry (VIR). Nikolai Vavilov at the same
time set the task to make a trip through the deserts of the USSR in order to see what
was happening locally and collect consolidated data. He was particularly interested in
the practically oriented research technique of studying the vegetation of sand massifs,
and the dynamics of their formation. Vavilov, as a man of great erudition and broad
views, immediately appreciated the importance and necessity for the experts of the
Bureau of Deserts to participate in the expected rally race over the Karakum Desert —a
grandiose event for those times — where VIR’s scientists could play a vital role
highlighting traffic conditions for the cars in the context of soils and other factors of
natural history in desert environments. Having sent the institute’s employees to the
rally racing, he kept an eye on their progress and displayed interest in scientific results
of that expedition, knowing that the main difficulty in the development of deserts was
to overcome the enormous spaces, while laying roads was the first stage of the
process. That is why he regarded the Karakum rally race as the venture of paramount
importance. Afterwards, the materials collected during the rally race considerably
facilitated future research efforts, while the participants of that race became known in
the country as scientists who made significant contributions to biological, agricultural
and geographic sciences.

Key words: desert, rally racing, expedition, soil science.

Boinecennass B 3aronoBok ctpoda A. IlymkuHa npuBeneHa 37ech He
ciny4aitno. MimenHo ¢ atoit ¢pa3zoi, co cimoB paboTHUKOB bropo ocBoeHwHs
nycteiHb BUP noBoennbix ner, Hukonaii MBanoBuuy BaBuioB o00BIYHO
nosiBsiicss B bropo B CTporaHoBckoM ABopiie B KOHIE 20-X TOJOB MPOILIOTrO
CTOJIETHsA. A HayMHalIachb MCTOPHUS 3Ta €Ille A0 POXKIEHUS aBTOpa U B €ro
paHHUE ETCKHUE TOJIbI CICIYIOIUM 00pa3oM.

B 1931 roxy B MockBe 3aBepiiuiach peKOHCTpyKIius 3aBojga AMO, u
BO3HHUKJA HEOOXOIMMOCTh WCHBITaTh HOBYIO Tpoaykuuioo. [losBuics
TpaHIUO3HBIA MJaH aBTompobOera mo Mmapuipyty MockBa — Kapakymbl —
Mockga. [Ipo6er mpotsxeHHOCTHI0 9400 KM 1O MPOCETOYHBIM JOpOTaM, Yepes
nycteiHiO KapakyMbl, fna eme U ¢ TONYyTHBIMU apXeOoJOTHYECKUMH,
TEOJIOTHUYECKUMU W JPYTUMHU HcclenoBanusMu. CpeaHeaznaTrcKkas MyCTHIHS
KapakyMbl 1 ceiiuac MeCTO CTpamiHoe. A Hayajio OCBOEHHUIO UepHBIX MECKOB
(Tak TIEpeBOAUTCS C TIOPKCKOTO cloBo «Kapakymbl») MONOXUI aBTOMpoder
MockBa — Kapakymbel — MockBa. [Ipober momkeH ObLT MOKa3aTh, OMpaBIaICs
71 BBIOOp HAITUMU CHEIHATNCTaMU KOHCTPYKIIUI aBTOMOOMIIEH U CIIpaBUIIach
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JM MOJIOZlasi COBETCKas MPOMBIIUIEHHOCTh C OCBOEHHEM HX IPOU3BOJCTBA. B
CBs3M ¢ OTUM B razere «M3Bectusi» BecHo 1933 r. Oblna omyOJIMKOBaHA
KOpOTKasl 3aMeTKa O mpexacrtosauieM asTonpobere. Ero opranmsauus Oblia
nopy4yeHa MOCKOBCKOMY aBTOMOOMJIBHOMY KITyOy.

Kak ke  okasaimuch  cOoTpyZHMKHM  Bcecoro3Horo  mHcTHTyTa
pacrenueBoactBa (BUP) B cocraBe skcnemunuu? Hawano ucropuu 3T0OrO
coobituss HaxoguM y M. IL. IlerpoBa (Petrov, 1987): «H. W. BaBunos, kax
YeJIOBEK C IMIMPOKOH 3pyAULIMEH U KPyro30poM, ObICTPO OLIEHUII BCIO BaKHOCTh
U HeoOXOAMMOCTb Y4YacTHsl CHEIMaIMCTOB bloopo mycTelHB B 3TOM
ITPaHJUO3HOM II0 TEM BpEMEHaM MEPOIPHUIATHH M, BBI3BAaB CEKpeTapily,
NOPOAMKTOBAJI €l MUCHhMO KOMaHaopy astompobera A. M. Mupeukomy oT
UMEHHU Bcecorosnon aKaJeMuu CEJIbCKOXO35IMCTBEHHBIX HayK
um. B. U. Jlennna, mpe3uneHTOM KoTOopod Obul B TO Bpems. Komanmop B
OTBETHOM ITUCHhME JaJl COIJIacHe Ha BKIIIOYEHHE B COCTaB YYaCTHUKOB OpHra/ibl
YUYEHBIX-CIELIUAIMCTOB 10 IYCThIHAM». [lomyuuB cornmacue KoMaHzopa,
akagemMuk H. U BaBuioB Hammcan Ha ero muchMe: «3aBenyromemy O0ropo
nycteiHb [P. U. AGonuny — astop]. Iloemyr: P.W. AGonun, A.TI.Taens,
b. H. Cemenckuii u M. II. IlerpoB». Ilo kakoii-to u3 mpuuumH AOOIMH B
JKCIIEJUIMIO HE IToexXan U B Hay4yHou rpymnme cocrosumd: b. H. CemeBckuil —
Hay4dHbIi pykoBoautensb, A. I'. I'aens, M. I1. IleTpoB. B coorBeTcTBUU € 3TUM
yepe3 JIeHb B raseTax IOsBUIAach HOBas 3aMeTka: «Bcecoro3Has akaneMmus
CeNIbCKOXO3SHCTBEHHBIX HayK M. B. U. Jleanna — ydacTHHK aBTompoOera
MockBa—Kapakymbpi-MockBa». DTo ObUI HE TOJIBKO 3K3aMEH OTE€UYECTBEHHOMU
TEXHUKH, CO3/IaHHOM B T€YEHUE NIEPBOM IATUIIETKH B ['opbkoM 1 MOCKBe, HO U
ee CpaBHEHHE C aBTOMOOMJISIMH, U3TOTOBJICHHBIMU Ha aMEPUKAHCKHUX 3aBOAAX.
B npoGere yuyactBoBasin 96 uyenoBek Ha 23 aBTOMOOWJISIX, CPEIU KOTOPBIX
obutn: nerkosble ['A3-A, rpy3oBeie momyropaToHHble ['A3-AA, TpexocHble
'A3-AAA, 2,5-tonnble rpy3oBuku AMO-3, umnoprtHbele TpexocHble Ford-
Timken u rpy3oBuk Ford-AA.

VYcnoBus mpobera ObUIM OYEHb TSKENIBIMU. YXKEe B CEpeuHE aBrycra
MalllMHbl [UIM TMOJ O€3XKaJOCTHBIM COJHIIEM IycThiHM Kapakymbl, He pa3
TOHYJIU B FOpsiYeM IecKe, U 4TOOBI CABUHYTh aBTOMOOMIIN ¢ MECTa, MO Kojeca
UM TOJKJIAJbIBAIM CIUIETEHHBbIE M3 TOJCTBIX BEPEBOK Tpambl, JOCKH, BETBU
cakcayna. JlHem Ttemmeparypa B KaOWHaxX [oXoawia a0 75 Tpaaycos,
MJIaBUJIACh JIaKe KUHOIUIEHKAa. Menpbuyalimnii Tecok 3abuBan BCE MOTOPHI H
MEXaHU3MBbl, OTKa3aja KMHOKamepa. B 3b10yunx meckax OykcoBasd KoJjeca,
MAalIMHbl BSI3IM 10 CTynul. Menkas Nbulb IpOHMKana BO Bce menu. Ha
COJIOHYAKOBBIX 0O0JOTaxX W BBIBETPHUBILUXCS THIICOBBIX IOPOAAX CKOPOCTb
nagana g0 1 xkm/4. IlpoGnemoit ObII0O CHAOKEHHE IO M MAaIlldH BOJOH.
JlBurarenu paboTaiau c meperpyskoi, TpeOOBalu YCHUJIECHHOTO OXJIAXKICHHS
(puc. 1, 2, 3).
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Puc. 1,2, 3. Taxesble yca10BUsI aBTONPoOera
Fig.1, 2, 3. The hard conditions of the rally race

OtnpaBuB Hac B aBrompobOer, H. U. BaBunoB cneaun 3a Hamumm
MPOJIBIDKEHHEM, M KOrja KoJoHHa, mpouas Kapakymbl, yxe Oblla Ha
oOparHoM myTH uepe3 CeBepHblii KaBka3, Hukounait lBanoBuY pasbickan Hac U
C MHTEPECOM pacclpaliuBal O pe3yiapTaTax nyremecTBus. Ilpu BcTpede oH
ropopwi: «l['J1aBHasg TPyJAHOCTP B OCBOEGHUU IIYCTBIHb — IIPEOIOJICHHE
TPOMAJHBIX MPOCTPaHCTB. [Ipoknagka myTeld — 3TO MEpBBIM ATall 3aBOCBAHUS
nycThiHb. [T03TOMY KapakyMCKOMY aBTONpPOOEry COBETCKas OOIIECTBEHHOCTh
OpHUaeT Takoe HCKIIOYUTEIbHOE 3HaueHuey». Marepuansl, coOpaHHBIE BO
BpeMs aBTOIIpoOera, BO MHOTOM ITOMOTIJIM HaM MpH NMPOBEJCHUU JaTbHEUIINX
pabor» (Petrov, 1987). Ha pucynke 4 (cupaBa nHameBo): H. U. BaBunos,
b. H. CemeBckuii, A.I.T'aenb, HeU3BeCTHBIH y4yacTHUK mHpobOera. BHuzy Ha
pucyHke 5 (Ha mepeaHeM IUiaHe cieBa HampaBo): A. I'. ['aenb, HEM3BECTHBIH,
H. 1. BaBunos, b. H. CemeBckuii.
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Puc. 4. (cnpaBa naneso): H. U. Basuiios, b. H. CemeBckuii,
A.T.T'aenb, HeU3BeCTHBIH YYACTHUK Mpodera
Fig.4. (right to left) N. I. Vavilov, B. N. Semevskij,
A. G. Gael, unknown participant of the race

Puc. 5. (Ha mepegHeM 11aHe cjieBa HANPABO):
A.T.T'aean, nem3Bectunlii, H. U. Bauios, b. H. CemeBckuii.
Fig. 5. (left to right in the front)

A. G. Gael, unknown person, N. I. Vavilov, B. N. Semevskij.
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Ilouemy >xe H. W. BaBunoB oTmpaBwil B DKCHEIULHUIO HUMEHHO 3THUX
JTonen?

Bopuc Hukonaesru Cemerckuit (19071976 rr.). Yuunics B MOCKOBCKOIA
cenpbkoxo3siicTBeHHOM akagemuun uM. K. A. TumupsizeBa u nepen ee
OKOHYaHHEM J0JbKeH Obul Toa mpopabortate B Kasaxcrame, B Hapkxomate
Kazaxcrana B Anma-Ate. [lo Bo3Bpamenn B MOCKBY HpPOJOJKUI yueOy B
aKaJeMuu, MO0 OKOHYAHWU KOTOpOW paboTal B OTIENE PACTCHHUEBOJICTBA
Axanemun Hayk y H. WM. BaBunona. I[locine orbe3na BaBwioBa B JleHuHrpan
nepemien Ha paboty B ¢unmane BUP B Penereke, rie paboran qupekTopoM
onbITHOM cTanimu ¢ 1934 no 1938 r. «B Jlenunrpane ¢ 5 mo 8 mapra 1932 r. B
CrtporanoBckoM JABOpILE Ipoxoauwio Bcecoro3Hoe coBellaHue Mo OCBOEHHUIO
MYCTBIHHBIX U TMOJYIMYCTBIHHBIX MPOCTPAHCTB. B wurore ObLIO HPUHSITO
pelleHne O CO3JaHUM CEKIMM OCBOEHMsI IYCTbIHb (BHoOciencTBuu bropo
NyCThIHb) B cocTaBe Bcecoro3Horo mHctuTyTa pactenueBojctsa (BHP). B
anpene 1932 r. Bompoc 00 opranuzauuu npu WHCTUTyTE pacTeHHMEBOJCTBA
CEKLIMU OCBOEHHUS IMYCTHIHb BO riiaBe ¢ npodeccopom P. M. AGonunbiM Obu1
peuieH okoHyaTenbHO. Hukonaih MBaHOBMY NOCTaBWIJI 3aady yKE€ JIETOM
1932 r. mpoexarp mo mnycteiHIM CCCP ¢ Tem, 4TOOBI MOCMOTPETH, YTO
JIeNacTCs Ha MecTax, ¥ coOpaTh CBOJIHBIA Marepuan...» (Semevskij, 1987). B
Hauasne 30-X roJoB 00CTaHOBKA B CTPaHE MEHSIETCS, MEHSIETCS U OTHOLICHHE K
JESATENIbHOCTH HWHCTUTYTa. BbIXxoguT craThs mnoja HazBaHueM «MHcTUTyT
OnaropoJHeIX... OoTanukoB». B »ToM xe romy B BHP Hawamuch apects
corpyauukos (Vavilov Ju., Esakov, 1987).

[TpumepHo B 311 k€ roasl ¢ H. 1. BaBuiioBbiM 3HaKOMUTCS U AJIEKCaHAp
I'aBpusiosuu I"aenb, o koropom unraem (Pavliukhin, Soskov, 1994): «Bnepssie
A.T. T'aenb BeTperuncs ¢ H. . BasunossiM B Tskenoe yieto 1932 1. B ator
MOJIEBOIl CE30H YEThIpe OTpsiia ero sKcrnenuuuu wuccienoBanu CeBepHoe
[Tpuapanbe. Ortpe3aHHblE OT LEHTPAa, HE MMEBIIME HHUKAKOH, Jaxke
Telne(QOHHOM, CBSI3M, OTpsiABI HE UYyBCTBOBAJIM HHUKAKOIO HHTEpeca
PYKOBOJCTBA K MX ACATEIBbHOCTH, KOTOPOE OTIIPABUJIO JIIOJEH B IIyCTBHIHIO, HE
1n03a00TUBLINCH Aaxe 00 ux nmponuTanuu. Jlrogu ronoganu. MockBa yrnopHo
Momyana. Torma-to m pemmsin oOpartuthest k H. . BaBunoBy ¢ mMonb60ii o
CIACeHMHM UX JI€TIa, U €CJIM HE KU3HU, TO 370poBbs. C TEM U OTIPABUIIN XO/I0Ka
A.T.Taens B Jlenunrpaa. Kak o0byHO, Eeperpy>KeHHbII CBEPX MEpbI AeIaMu
Huxkonaii BaHOBHY HE3aMEUIMTENBRHO TPUHSI IpUe3kero. OHU BCTPETHIINCH
B OJHOM H3 3am0B CTpOraHOBCKOIO JBOpILA, IJ€ pa3MELAINCh HEKOTOPbIE
ornensl  MHcTMTyTa ~ pacTeHMEBOICTBA. H. U. BaBunos 0COOEHHO
MHTEPECOBAJICA NPAKTUYECKON HAINPaBICHHOCTBIO MCCIEAOBAHUM, METOIUKOU
U3YYEHHUS PACTUTEIIbHOCTH MECUaHbIX MAaCCUBOB, JTUHAMHUKON MX 00pa30BaHUS.
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K xoHuy BcTpeun aupexrop nHcTUTyTa U A. I'. ['aesp NpuIum K corameHuto:
SKCHEIULUS TOJIy4aeT BCe HEOO0XOAMMOE, IPOJOJIKAET IOJEBOM CE30H, IO
OKOHYaHHMHU KOTOpOro HyxHble BUP cnenuanuctel 3auncisitorest B mwrar. Yro
KacaeTcsl pa3MeIleHus] COTPYAHUKOB BHOBb CO3/1aBaeMoii cekuuu, To Hukonait
VIBaHOBMY MpeyIoKIII JIs1 3TOTO UMEHHO TOT 3aJ1, B KOTOPOM IUIa 6ecenay.

IIpu nearenbHom yudactuum A. T Taens, E. A. Mamoruna u apyrux
crienuanucToB broopo B pailioHe neckoB bombmue u Manbie bapcyku B 3umMy
1932/33 r. 6bu1a cozmana [Ipuapansckas onsiTHas cranius BUP B Yenkape.

OcraBuB E. A. Mamoruna aupexkropom craniuu, A. I'. 'aenp BmecTe ¢
M. II. IletpoBbim 1 b. H. CemeBckuM (Hay4HBIH PYKOBOAMTEIb) OTIIPABUIICS B
aBTonpober MockBa—Kapakympl-MockBa, NpoBeas KOHEN JieTa — OCEHb
1933r. B »Tom mnyremectBuu. Hayunyro Opurany crnenuanucroB BIHP
BKJIIOUMJIM B aBTONPOOEr «...JUIsl TMOJHOTO OCBEIIEHHS YCIOBUM JIBUKEHUS
MallliH B CBS3M C IOYBOIPYHTAMHM MU NPOUYMMM €CTECTBEHHOMCTOPUYECKUMU
(dakTopaMu IyCTHIHHOM OOCTaHOBKH...» — Kak Bblpazuics H. . BaBunos
(Vavilov, 1987) B opuuunanbaom nucbMe. HyKHO JI TOBOPUTH O TPYIHOCTSIX
OyTH U CTOMKOCTH YYaCTHUKOB aBTONpOOera, BIEPBBIE IE€PECEKAIOIINX
IYCTBIHIO B U3HYPSIOILYIO Kapy. B nocnenyromye roapl «OTHbI-IIyCTBIHHUKNY,
kak mytwn H. Y. BaBuiios, npogoimkanu uccinenoats [Ipuapanse, padoranu
Ha Manrsinuiake, B nyctbiHaX Kapa- u Ke3buikymsl, bernaknana, MytoHKyM,
uccienoBanu Acrtpaxanckue, [Ipunonckue u apyrue necku. Beeit pabotoit
PYKOBOJWJI M3BECTHEHIIMI HcciaenoBaTeiab M YCTPOMUTENb CpeIHea3uaTCKUX
3emens P. V. AGonun. Ero 3amectutenem 0bu1 A. I'. "aens.

HearenbHocTth PoOepra MBanoBuua AbOonuHa ob6opBanachk BHE3aHO: OH
Obu1 apectoBaHd B 1937 r. u morub B Bo3pacte 53 ner B 3actenkax HKB/] nBa
roga cnycra (1939 r1.). Ilocne apecra Ab6onuna aupexkrop BUP nHaznaumn
3aBeayrommM Oropo mycTeiHb A. I'. Taens, yxe ycrneBIiero MHOTOe CHAeNaTh,
[JIABHOE — OpraHM30BaTh KOMIUIEKCHOE HCCIIEJOBAHME IyCTHIHHBIX H
MOJTYITYCTBIHHBIX TeppuTopuii. B 1935-36 rr. A.T.Taenp ¢ coTpynHUKaMH
COBEPUIWJIN JUTUTEIbHBIE MIOXO/bI 10 MAapIIPyTaM HUBEIUPHBIX XOA0B, TPONIL
0 NTeCKaM MHOTHE COTHU KMJIOMETPOB.

[Tpoananu3upoBaTh  AKCHEAMLIIMOHHBIA  MaTEpUaj, OCMBICIUTh U
OIyOJIMKOBaTh pe3ynbTaThl Nomewanu cHadana apect H. . BaBumosa (6
asrycta 1940r.), nmocimenoBaBIIMM 3a HMM pa3rpoOM HHCTUTYTA, 3aTeEM
cOOBITHSI, HATPSAHYBILKE Ha cTpaHy 22 utoHg 1941 r.

3akaHuMBas OKCIEAMIIMIO, KOJIOHHA aBTOMAIMH BO3Bpallajlach B
MockBy yepe3 Boponex (Ha puc. 6 A.laens B Boponexe B yHudopme
yuyacTHHKa npobera). 3nechk oH u b. H. CemeBckuii Tora e mo3HaKOMUIHUCh C
MaMOH aBTOpa — BBINYCKHUIIEH BOpPOHEXKCKOrO0 MEAMIIMHCKOIO HHCTHUTYTa
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Tatesnoit HukonaesHoit Jlemopckoit. B 1934 r. A. I'aenb, pa3Bensich ¢ nepBoi
xkenoit  (EBrenmmert = BmagumuposHoit — Iluddepc), keHwics  Ha
T. H. Jlenopckon.

Puc. 6. A. I'aens B Bopone:xe B Puc. 7. Cemencknii bopuc

yuugopme yyacTHHKA mpodera HuxkoaaeBuy (1907-1976)

Fig.6. A. Gael in the rally race Fig.7. Semevskij Boris Nikolaevich
uniform in Voronezh (1907-1976)

C 1932 nmo 1941 rr. A.Taenp paboraer B BUP mox pykoBoiacTBoM
Hukonas VBanoBuya BaBunoBa. B xonue 1939 r. mama pasonuiack ¢ oTIOM H
B Havame 1940r. BbIIIa 3aMyX 3a €ro TOBapullla W COCIY>KHBIIA
b. H. CemeBckoro, Toke pa3BeBIIErocs Mepea 3TUM CO CBOEH NEPBOW JKEHOU
Humnoii IlerpoBHoit CeBacTbssHOBOM. [IpuunHbl pa3BoOB M HOBOTO Opaka s He
3HaJ (MHE ObLIO Toraa 4,5 ToJa) U HE 3HAI0 TOYHO IO CHIO MOPY.

Bces cosnarenpHas ku3Hb MOs, HaumHas ¢ 1943 u mo 1976 rr. (rox
cmeptu b. H. CemeBckoro) mpomuia mpu npeodiafaronieM BIUSHUM Ha MOe
pa3BUTHE, B3TJSAABI, MOBEJACHHE, TPUCTPACTUS U TOMY MOJO0HOE JBYX
HanOosiee Onm3kux MHe sroaeii: Mmambl U oTHa (b. H. CemeBckoro). Bosero
CyIbOBl U OOCTOSITENBCTB JKU3HU CTPAHbl B T€ TOJIbI K CBOEMY MEPBOMY OTILY
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(A.T.Taemto) s1 ObT OMM30K TOJBKO B CAMOM paHHEM JETCTBE, O KOTOPOM
IIOYTH HE OCTAJIOCh BOCIIOMHHAHUH, @ IOTOM B IOCJIEJHHE TOJlbl €ro JKU3HH,
nepea cMeptbio B 1990 r. Xots 06a OHM — U MEPBBI, U BTOPOH, 3aCITy’KUBAIOT
PABHOT'O YBa)XKEHUS, JIIOOBU U TOPJIOCTH 32 MPOKUTYIO JKU3Hb.

Hy, a uTo 10 MOUX OTLIOB — 00a OHU MPOLLIN KU3Hb NOJHYIO OTOPUYEHHIH,
COMHEHUH, PalOCTeH, YBICUCHUN W YIOPHOUW pabOTHI. 3aciayru 0O0OUX OBLIN
JOCTOWHO oreHeHbl. O0a B Hayasie )KU3HEHHOTO MyTH MMEJH cYacTbe OIU3KO
3HaTh, OOLIATBbCA M MCIBITaTh OJarOTBOPHOE BIMSHHUE OJHOIO M3 BEIMKHX
mozaeit Poccun XX B. — Huxonas MBanoBuuya BasuiioBa. Briocienctsum oHu
o0a WIM 3HaBIIME MX KOJUIETM IO paboTe 3amucali CBOM BOCIIOMHHAHUS.
[Mocnennue Obn omyOimkoBaHbl npu ux xu3uu (Petrov, 1987; Semevskij,
1987; Gael, 1989; Pavlukhin, Soskov, 1994), mostomy HET HYX/IbI IIOBTOPSTH
CKa3aHHOE.

Kpatko o TOM, Kak ke CIOXHIach cyib0a 3THX MOJOABIX B T€ JaBHUE
rozsl corpyrHukoB BUP:

Cemenckuii bopuc Hukonaesuu (1907-1976). OxoHYHIT SKOHOMUYECKUN
dakynpTeT MockoBCKOM CENIbKOXO035IMCTBEHHOM aKaJeMuu
uMm. K. A. Tumupsizea (1931 r.). Paboran B TypkMmenuun Haja mnpoOiemMaMu
XO35IICTBEHHOI'O OCBOEHHUSI NyCThIHb. [lepen okOHUaHUEM akaJeMUU IOJDKEH
ObL1 TON TIpopaboTath B Kazaxcrane, B Hapkomare Kaszaxcrana B Anma-Are.
[To Bo3Bpamennn B MockBy nmpoJoinkuil yuyeOy B akaJeMuH, 110 OKOHYaHWUU
KOTOpol paboTax B OTHAeNEe PpAacTEHUEBOJICTBA AKaJeMUU HayK y
H. W. BaBunosa. [locne oree3na Basunosa B Jlenunrpan bopuc Hukonaesnu B
30-e roasl yexan Ha paboty B TypkmeHuto, rjae paboTal Haja npobiieMamu
XO3SCTBEHHOIO0 OCBOEHUS MycThiHb. B 1933 r. Bo3rmaBnsia HayuyHble
uccinenoBanus B aBTompobere MockBa—Kapakymbpi-MockBa, B 1936 . —
Kapakymckyro skcrequmio. B 1934-1938 rr. — naumpektop Pemerekckoii
NIECYaHO-ITYCTBIHHOM CTaHIMH, BOLIEAIIEN B cocTaB bIopo OCBOEHMSI ITyCTBIHb
Bcecoroznoro mnncrutyra pacrenueBojactsa (BUP, Jlenunrpam). C 1939 . —
Hay4HbIM coTpynHuk 3toro bropo B Jlenunrpane, B 1940-1941 rr. — yuenslit
cekperaps Jleaunrpaackoro Jloma Yuenbix. B Boennsie roast (1941-1943 1r.)
BoeBan Ha JlenuHrpagckom  ¢ponrte, 3ateMm g0 1949r. — Ha
IpenoaaBaTeNbCKol paboTe B BOGHHBIX akajgemusx. [locine nemoOunm3anum —
B JIeHMHTpaJCKOM TMENaroruyeckoM HWHCTUTYyTe U JIeHMHIpaacKoM
roCy/1apCTBEHHOM YHUBEpPCUTETE. DKOHOMHUKO-Teorpad, OJuH U3 OCHOBATEIeH
JICHUHTPAJICKONH Hay4YHOM IIKOJIBI COLMAIbHO-3KOHOMUYECKOH Treorpaduu
3apy0OexHOro mupa u crpaHoBeneHus. Crnenuaan3upoBalcs Ha H3YYEHHH
CIODA u KyO6s1. [loktop reorpaduueckux Hayk, npodeccop JII'Y, Buie-
npesuyeHt ['eorpaduueckoro odmectsa CCCP B 1970-1976 rr. (puc. 7).
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laens Anexcannp IaBpunoBud (1900—1990). Oxonuun JIeHUHTpaaCKHii
aecHOM MHCTUTYT B 1926 r. PaGotan unHkeHEpoM-liecoX03giCcTBEeHHUKOM. B
1932-1941rr. — B bropo ocBoenus mycteiib BUHP. Tlocnme apecra
P. . AGonuna B 1937 r. H. U. BaBusnoB Haznauaet A. I'. ['aens 3aBenyronium
bropo ocBoenus nycteiHb. B 1941 1. A.T.T'aenp TOXe moaBeprcs apecry.
3M0KII0YEHUS B TIOPbME U JIarepe U3JI0KEeHbl UM B BocrioMuHaHusIX «Tparenus
Mmoero Bpemern» (Gael’, 1989). Ilociie 0cBOOOXKICHUSI B KaYECTBE CCHUILHOTO
OB MPUHAT HAYYHBIM COTPYAHUKOM Ha [IpuapanbCKyro OMBITHYIO CTaHIIHIO
BUP no ocBoenuto nmycteiHb B Yenkape AxTroOuHCKOM 0071. Ilocne cHsATHA
cynumoctd B 1952 r. npunsat B uHcruryt jeca AH CCCP u 3arem — Ha
kadenpy ¢usuku m menmuopanuu modyB Owodaka MI'Y. B nmanmpHeiimem —
YUEHBIN-JIECOBOJI, MECKOBEN M jecomenuoparop. Jlaypear I'ocynapcTtBeHHON
npemun CCCP 1986 ronma; TOKTOp CeIbCKOXO3IHCTBEHHBIX HAyK, Ipodeccop

MI'V (puc. 8).

Puc. 8. I'aeanb Asexcanap Puc. 9. IlerpoB Muxann
I'aBpuiaoBuy (1900-1990) InaTonoBuy (1906-1978)
Fig. 8. Gael Alexandr Gavrilovich  Fig. 9. Petrov Mikhail Platonovich
(1900-1990). (1906-1978)

ITerpoB Muxaun IlnatonoBuu (1906—1978) oxonumn JIeHWHTpaaCKHiA
yHuBepcureT. Paboran B pummanax BUP ¢ 1928 r. mo 1941 r.: 1928-1934 —
IUpeKkTop PemeTekckol Hay4dHO-UCCIENOBATENbCKOM IE€CYAHOW CTaHIUU B

277



Tpyovl no npukiaduol 6omarnuxe, 2eHemuxe u ceyekyuu

Kapa-Kymax, 1937-1941 — nupexkrop TypKMEHCKOHl ONBITHOM CTaHIMU B
Komner-/lare. Qupexrop buomornueckoro uucruryra (Amxabam, 1941-1944).
IMpodeccop Amixabaackoro (1944-1947) u Jlenunrpaackoro (1947-1951)
MeJaroruyeckux MHCTUTYTOB. B 1944-1946 rr. — 3amecTuTeNnb mpeacenaress
Typxmenckoro ¢mmana AH CCCP. B 1951-1956 rr. — Bule-pe3uaACHT U
npenceaarens OTaeneHuss OMOJIOTHUECKUX U CeNbCKOX03siiicTBeHHbIX HayK AH
Typxmenckont CCP. Axanemuxk AH Typkmenckoit CCP ¢ 1951 r. [Ipenogasan
B Typkmenckom (¢ 1956 1.) u Jlenunrpaackom (¢ 1958 r.) yHuBepcurerax
npodeccop, Ooranuk-reorpad, crenuanuct mo ¢Giaope NYyCThIHb. Buie-
npe3uneHT ['eorpaduueckoro ob6mectBa CCCP ¢ 1970r. VYuactHuK
skcneauumii B Mpan, Cpennioro u Llentpanbhyto Asuto (puc. 9). Jlaypear
I'ocynapcrBennoit npemun CCCP (1981, mocmepTHO).

P.S. B mporecce HanucaHUsl 3TUX CTPOK aBTOPY YAAJIOCh CBSI3aThCS C
my3eeM Hwuxonas HMBanoBuua BasunoBa Bo BcepocCHCKOM HMHCTUTYTE
pacrenueBoacTea uMm. H. 1. BaBuioBa, 1 OH UMeIl 4eCTh MO3HAKOMUTHCA C €r0
KypatopoM 1pogeccopom H.I'. JlockyToBbM, Onarozmapst J1100€3HOCTH
KOTOPOT'0 HE TOJBKO MOOBIBAaTh B KAOMHETE aKaJeMHKa, HO U O3HAKOMHTBCS C
YHUKAJIBHBIMU (POTOJOKYMEHTAMHU.

B 3aknrouenue npuBeny u3BectHbie apxuBHble nanHbie [PCACIIN. ©. 3,
n.934, JI. 11, 34,35], rae wuutupyercs nucbMo Cranuna KaranoBuuy:
«Xopomo 6b10 061 OT MMeHH Bamero, MonotoBa, BopommnoBa u moero
nocjiaTh INPUBETCTBHE U ONYOJIMKOBaTh €ro, BO-TIEPBBIX, I[Ipoxodney,
bupnbaymy u T'onyHOBY, Kak HENpeB30MJIEHHBIM TIeposM cTparochepsl,
OnecTsie  BBIMOJHUBIIMM  33aJaHME COBETCKOM  BIAacTH, BO-BTOPBIX,
Mupeuxkomy, beneBonmuHckoMy U OXTy, Kak MacTepaM HCTOPHYECKOIO
aBTOIpoOera, Toxe OJecTsIe BHINMOJHUBLUIMM 33JaHHE COBETCKOM BiacTu. B
000MX MPUBETCTBHSIX HYKHO CKa3aTh, 4To BxoauM B LMK c npemnoxenuem o
HarpaxjaeHuu opaeHoM JleHMHa y4yacTHHMKOB mpoisieta U mpobera. CranuH.
Ne59 2/X.33r.»

3 oktsa0ps 1933 r. «IIpaBna» omyOiMKoBajga MPUBETCTBUE SKUMAXY 3a
noanucekto CranuHa, MomoTtoBa, Bopommnosa, Karanosuwa. Torma xe
[Tonur6ropo YTBEPAUIIO MIpe/ICTaBICHHbIE KOMUCCHEN IIPOEKTHI
nocraHoBineHui llpesunnyma MUK CCCP o HarpaxaeHMH Y4YaCTHMKOB U
OpraHu3aTopoB MojeTa B crparocdepy u Kapakymckoro mpobera.

He 3naro, ObuIM M HarpaxJeHbl BC€ Y4YaCTHUKU aBTOIpoOera, HO
xopomro nomH0, uto y b. H. CemeBckoro mo Hadana BOWHBI ObLT HArpagHOM
cepeOpsiHBIE OpayHMHI € MaTpoHaMM M KoXaHas KoOypa ¢ cepeOpsiHOi
Tabnnukoil k Hemy. M3peaka oTel JocTaBal 3TO OPYKHE U YUCTHUII 32 CTOJIOM,
a s BHUMATEJIbHO M C BOJHEHHEM HaOojan 3a 3TUM. B Hadane BOMHHBI,
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OyKBaJbHO 3a JIBA JHS 10 IMPU3bIBA €r0 B APMUIO, OH 110 TPeOOBAaHUIO BiacTel
C/all 3TO OpYXH€ B BOGHKOMAT. A BOT BTOpasi Harpaja — OMHOKIIb B KOKaHOM
YyexJie ¢ HarpagHou cepeOpsiHON TaOIMUYKON — J0JIT0 XpaHWIICS y Hac B CEMbE,
U 1 MIOJIB30BAJICA UM ellle I7ie-To B 50-X rojax mpouuioro Beka.
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N3YYEHUE U UCITOJIb3OBAHUE
IF'EHETUYECKUX PECYPCOB PACTEHUU
STUDYING AND UTILIZATION OF PLANT GENETIC RESOURCES
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PE3YJIbTATHI U3YUEHUSA BUKH MOXHATOM (VICIA VILLOSA ROTH)
B MOHO- U BUHAPHBIX A'PO®UTOLNEHO3AX ITPU BECEHHEM
INOCEBE B YCJIOBUSIX CEBEPO-3AIIAJIA PD

T.I'. AnekcangpoBa, O. U. Kosuna, T. B. Illesnenra,
JI. 1O. HoBukoBa, M. A. BunnsikoBa
DenepanbHbI HCCAEA0BATEIbCKUN LHEHTP Beepoccuiickuii MHCTUTYT T€HETHUECKHUX
pecypcoB pactenuil umenu H. 1. BaBunosa,
Cankr-Tlerepoypr, Poccus, e-mail: t.alexandrova@vir.nw.ru

AKTyaJbHOCTh. Tak e Kak W Buka oObikHoBeHHas (Vicia sativaL.), Buka
moxnaras (V. villosa Roth) sBisietcst oHOM U3 caMbIX HIMPOKO BO3CIBIBAEMEBIX BHK.
B Poccuiickoit ®denepanuu BUKa MOXHATasi UCIOJB3YETCS B SIPOBOM M O3UMOM
noceBax. Ilomymsarmmu V. villosa Moryr Bkimrouarh B ceOsi sApOBbIE, IMOIYSAPOBBIC,
NOJTyO3UMbIe ¥ 03uMble OuoTUTIBL. O0BeKT. CocTaB OMOTHIIOB COPTOBBIX MOMYJISIIHNA
BUKH B MOHO- M OWHApHBIX MOCEBaX Ui MPOBEPKH POJU arpodurorieHo3a (U ero
KOMIIOHEHTa) KaK BO3MOXKHOTO (haKTOpa OMOTUITMYECKON M3MEHUYUBOCTH COPTOB BHKH
U uX OMOJIOTMYECKUX M arPOHOMHYECKUX MPU3HAKOB C LIEIbIO BBIACICHUS UCXOAHOTO
Marepuaia JJisl CEeNEKIMU SIpOBOM BUKM MOXHATOW, aJalTUPOBAHHOM JISl YCIIOBUI
CeBepo-3amaga P®. Marepuajibsl M MeTOAbI. TpH copra BHKM MOXHATOH —
‘Hexxnoctebenpnas”  (k-37437, Amnrait, Poccus), ‘CuBepckas 2’ (k-37461,
Jlenunrpanckas 00i., Poccus) ‘Ykpaumnka® (k-37395, Opecckast 00n., Ykpauna) —
u3ydanu B ycioBusix Cepepo-3amaga (C3) P B 2010-2012 rr. B MOHO- U OMHApPHBIX
¢uToneHo3ax ¢ oBcoM (copt ‘MecTHbIi’), paricoM (copT ‘Openex-2’), s4MeHeM (COpT
‘benoropckuii’) MECTHOM CENEeKIMH TPU SIPOBOM ToceBe. Pe3yJbTaThl U BBIBOABI.
OmnpesiesieH TMPOLEHTHBI COCTaB OHWOTHIIOB COPTOB BHUKHU. [loATBEp)KAECHO IpH
BECEHHEM MoceBe, uTo copT ‘HexnocrebenbHas’ SBISETCS TUIIMYHO SPOBBIM COPTOM,
copt ‘CuBepckas 2’ — THUIMYHO O3HMMBIM, a copT ‘YKpaWHKa’, OIHCaHHBIN
CENIEKIMOHEpOM KakK COpT-IABYpyYKa, Juis JIeHWHrpajckod obnactu sBIsieTcs
NPEUMYIIECTBEHHO SPOBBIM. (DUTOKOMIIOHEHTHI B OWHApHBIX arpoduToLeH03ax
COPTOB BUKM MOXHATOW HE OKAa3bIBAJIM BIMSHHSA HAa OMOTHIIMYECKUH COCTaB COPTOB,
coJiepkaHue Oellka B 3eJICHOM Macce W MPOAOIDKUTENLHOCTh peHodas. YMeHbeHune
BETBJICHHSI B MOCEBaX COPTOB BHKH C OBCOM W SYMEHEM M MEHbINas TEHJICHIMS K
YMEHBIICHUIO BETBJICHUS B IOCEBE C PAIlCOM OBUIM OTMEYEHBI CTATUCTUYECKH IO
CPaBHEHHIO C MOHOArpo(UTOIIEHO30M. MEeTeOpOJIOTHYECKHE YCIOBUS F0J]a OKa3bIBAIN
BIIMSIHUE Ha coJiepKaHue OejKa B 3eJIEHOH Macce M CEMEHHYIO MPOAYKTHBHOCTh. Bee
TPU COpTa XOPOLIO MOAXOASAT Ui BECEHHETO IMOCEBa Ha 3EJEHYI0 Maccy, 0COOCHHO
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copt ‘Cumepckas 2’. Copr ‘YKpanHKa  MOXET HCIIOIB30BATHCA B CEJICKIIMHA Ha
CEMCHHYIO  TNPOAYKTHBHOCTh. SIpOBbIe  OHMOTHUIIBI  COPTOB  ‘YKpaumHKa |
‘HesxxHocTeOenbHassw MOTYT CIIY)KHTh WUCTOYHHKAMH JUISl CO3JaHUS MCKYCCTBEHHBIX
MOMYJISIIAA B CENEKIUM  SPOBBIX COPTOB BHKH MOXHATOW, aJaNTHPOBAaHHBIX K
ycnoBusim C3 PO.

KuaroueBbie ciaoBa. Vicia villosa, Buka MoxHaTas, MOMyJIAlMs, OWHOTHII,
arpo(uTOIICHO3, BETBIICHHE, 3€JICHAs Macca, OCIIOK, CEITCKITHS.

RESULTS OF STUDYING HAIRY VETCH (VICIA VILLOSA ROTH) IN
MONO- AND BINARY AGROPHYTOCOENOSES AT SPRING PLANTING
UNDER THE CONDITIONS OF THE NORTH-EAST OF THE RUSSIAN
FEDERATION

T. G. Aleksandrova, O. I. Kovina, T. V. Shelenga,
L. Y. Novikova, M. A. Vishnyakova
The N. I. Vavilov All-Russian Institute of Plant Genetic Resources,
St. Petersburg, Russia, e-mail: t.alexandrova@vir.nw.ru

Background. Hairy vetch (Vicia villosa Roth), like common vetch (V. sativa
L.), is one of the most widespread cultivated forage vetches. In the Russian
Federation, hairy vetch is sown both in spring and winter planting seasons. V. villosa
populations may contain spring, semi-spring, semi-winter and winter biotypes.
Objective. The aim of the study was to determine biotype composition of variety
populations, compare the structure of populations of vetch varieties in mono- and
binary agrophytocoenoses, test the role of agrophytocoenosis (and its
phytocomponent) as a possible factor of biotype variability of vetch varieties and their
biological and agronomic characters, identify sources for breeding spring hairy vetch
forms adapted for the conditions of the Russian North-West at springtime planting.
Materials and methods. Three varieties of hairy vetch — Nezhnostebelnaya (k-37437,
Altai Region, Russia), Siverskaya 2 (k-37461, Leningrad Province, Russia) and
Ukrainka (k-37395, Odessa Province, Ukraine) — were studied in mono- and binary
agrophytocoenoses with oat (var. Mestny), rape (var. Oredezh-2) and barley (var.
Belogorsky) of local breeding at spring sowing under the conditions of Leningrad
Province in the North-West of the Russian Federation in 2010-2012. Results and
conclusion. Percentage of biotypes has been determined for vetch varieties. Spring
planting confirmed that var. Nezhnostebelnaya is typically spring variety,
Siverskaya 2 is typically winter variety, but Ukrainka, described by its breeder as a
spring and winter variety, is predominantly spring variety for Leningrad Province.
Phytocomponents of binary agrophytocoenosis had no effect on the composition of
vetch variety biotypes, protein content in green matter of hairy vetch varieties, and
length of their phenophases. Decrease in ramification when vetch varieties were
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cultivated with oat and barley, and weaker tendency toward ramification decrease
when grown with rape were recorded statistically in comparison with
monoagrophytocoenosis. Meteorological conditions of the year had influence on
protein content in green matter and on seed production. All three varieties appeared to
be well suited for spring growing for green mass (the best is var. Siverskaya 2). Var.
Ukrainka may be used in breeding for seed production. Spring biotypes of varieties
Nezhnostebelnaya and Ukrainka may serve as sources for developing artificial
populations of spring hairy vetch adapted for the environments of the North-West of
the Russian Federation.

Key words: Vicia villosa, hairy vetch, population, biotype, agrophytocoenosis,
ramification, green matter, protein, breeding.

BBenenune

VYBenuuenue JIOJTA 06000BBIX KYJIbTYp B CTPYKTYpeE
CeJIbCKOXO035MCTBEHHBIX yroaui Poccun — BakHeHmuil Gpakrop noaaepikaHus
NPOJAYKTHBHOCTH TIAXOTHBIX 3€MENb M yBEIHUCHHS dPPEKTHBHOCTH KOPMOBOI
6a3bl )KUBOTHOBOJCTBA. Oco0asi poib O00OBBIX PAaCTEHUH 3aKIIOYACTCA B UX
CIOCOOHOCTH K OHMOJOrmyeckoi (ukcamuu arMoc(hepHOro aszora 3a cueT
NESITEeIbHOCTH B ILMUTOIJIa3Me KJIETOK KOpHEH pacTeHHd KIyOeHbKOBBIX
Oaxtepuii. Buka — onHa U3 3epHOOO0OBBIX KYJIBTYp, OO0JIaJaOLINX
HauOoJbIIe BO3MOXHOCTbIO K CHMOMOTHYECKOW (pUKCaluu aTMOC(HEpHOro
azota (Zhuchenko, 2001). [Toutn cTo €T Ha3aJ OTMEYAIOCh, YTO JTYUIINMH B
XO35MCTBEHHOM OTHOLIGHHH Cpeld BHUK cuurarorcs Vicia sativa L. (Buka
nocesnas) u V. villosa Roth (B. MoxHaTast), KOTOpBIC BO3/ICIBIBAIOTCS HA KOPM
B KauecTBe 3eJIeHOW Macchl, ynoOpeHus u Ha cuioc (Muratova, 1926).
H. U. BaBunoB, orTMeuyass OCOOCHHOCTH U TEPCIEKTHUBBI BBEICHUS B
IPOM3BOJICTBO KYJIBTYp, MPEACTABIAIONMX HHTEPEC KaKk KOPMOBBIE pacTeHUs,
yIIOMHUHaN TakXke BUKY MoxHaTyioo (Zhuchenko, 2001). Bo3nensiBanue 3Toii
KyJBTYpBl J1a€T BO3MOXKHOCTb IMOJy4daTh PAHHUI BECEHHUH KOpM mpu ee
03UMOM TIOCEBE M TO3/HEJIETHUH KOpM — IpHU sipoBoM moceBe. Ha OenHbIx
JEPHOBO-TTOA30MUCTEIX moyBax CeBepo-3anana HedepHo3eMHONW  30HBI
BO3/ICJIIBAHUE BHKHM MOXHATOM HMMeEET 0c000 Ba)XXHOE arpoTeXHUYECKOe
3HayeHue. Buka, yOpaHHas B ¢a3e I[BETCHHUs, OCTABJSIET B TIOYBE C KOPHAMHU U
nokHUBHBIMH ocTatkamu 70 40 xr a3orta (Kurochkin, 1967). SABnsisice neHHoi
BBICOKOOEJIKOBOM  KYJNbTypoi, = BHKAa  MOXHaTas  HUCIOJb3yeTcs B
arpo(UTOIEHO3aX B KadecTBe 3epHOO0OOBOTO KOMITOHEHTAa C 3€PHOBBIMH,
MacIUYHBIMU U APYTMMHU KyJIbTYpaMu. B cocTaBe momyssiuii BUKM MOXHATON
MOTYT COJIEPKaThbCsl OMOTHIBI OT O3MMBIX, MOJYO3UMBIX A0 MOJYSPOBBIX U

282



mom 176, evinyck 3

SAPOBbIX. I_IGJIBIO Hamero uCCiacaoBaHus OBLIIO BBISIBIICHHE OMOTHUIIOB B COCTAaBE
HOHYJ'IHI_II/Iﬁ COPTOB BHKH, CpaBHHUTCJIbHAasA OICHKA HOHYJ'IHI_II/Iﬁ B YHCTOM
IIOCCBC U B ITOCEBAX C (bHTOKOMHOHCHTaMI/I, IIPOBCACHUC Z-)KCHepI/IMeHTaJILHOﬁ
IMPOBCPKU POJIN (1)I/ITOLICHO33 KaK BO3MOXHOI'O (baKTopa HU3MCHYNBOCTH
COCTaBa COPTOBLIX HOHYHSIHI/IP'I BHUKHM MOXHATOM M UX OECHHBIX XO3SMCTBEHHBIX
IMPHU3HAKOB.

MarepuaJjbl 1 METOIbI

UccnenoBanme mpoBoauiiock B Ilymkuackom ¢unmmane BUP B
Jlenunrpanckoir  obmactu  CeBepo-3anmagHoro  perumoHa  Poccuiickoii
Oenepani.  OObEKTOM HcceoBaHUS ObUIM  COpTa BUKM  MOXHATOU
poccuiickoit cenexkuuu: copt ‘HexnocteOenpHas® (k-37437) cenexuuu
ANTaiCKOTO Hay4YHO-HMCCIIEI0BATEIILCKOTO HWHCTUTYTA CENBCKOrO XO3sCTBa
(HUUCX), copr ‘Cusepckas 2’ (x-37461) cenexuuu JleHHHTpaaCKOTO
HUNUCX wu copr ‘VYkpamnka’  (x-37395) cenekuuu  Opgecckoro
CEJIbCKOXO3SMCTBEHHOIr0  MHCTUTYyTa, YKpaumHa. CopT BHKH  ApOBOH
‘HexxnoctebenpHas’ BkioueH B [ocpeectp PD B 1994 romy; CopT BHKH
o3umoii ‘CuBepckass 2’ BkimoueH B [ocpeectp B 1996 romy. ObGa copra
JOTYIIEHBI K HMCIIOJIb30BAHUIO BO BCEX 30HAX BO3ENbIBaHUS KyJIbTypbl B PD
(Gosudarstvennyj reestr..., 2013). Copt Buku ‘YkpamHka  (IBYpydYKa)
paifoHupoBaH 1o Bceil YkpauHe (ctemb, Jiecoctenb U nonecke) ¢ 2000 roxa.
Copra BUKM BBICEBAJIHCH B YHUCTOM IIOCEBE W B arpo(uUTOLIEHO3aX C OBCOM
(‘Mectnbiit’), pancom (‘Openex-2°), sumeHeMm (‘bemoropckuit’) cenexuuu
Jlenunrpanckoro HUMCX. HccnenoBanusi mpoBeACHBI PYU BECEHHEM TOCEBE
Ha JOensHKaxX ILTomagpi 1 M2 B TpexkpaTHoii moBTopHocTH B 2010-2012 rr.
[ToneBas oneHka BBINOJIHEHA B COOTBETCTBUU C METOJAMYECKUMHU YKa3aHUSIMHU
(Vishnjakova et al., 2010) ¢ ucnonb3oBanuem Kiaccudukaropa poaa Vicia L.
(Leokene, 1974).

[Tpu onieHKe OMOTUIMYECKOTO COCTaBa MOMYJSAIUM (OMOI0TUN pa3BUTHS)
ucnonb3oBanack Meroauka E. H. CuHckoi, a UYMEHHO, K MOMEHTY OKOHYaHUS
MOJIEBBIX PAa0OT MPOBOAMIN TMOJCYET PACTEHUN Ha KaXKAOW JENSHKE: TOIbKO
BETETUPYIOMUX (O3MMbIe OWOTHUIIBI); MLBETYIIUX, HO HE TUIOJOHOCAIINX
(momyo3uMble OMOTHUIIBI); C 3€JIeHBIMH 000aMu (MONTYySpOBBIE OWUOTHIIBI); C
OypsIMU U co3peBIIMMU 000amu (sipoBbie Omotumnsbl) (Sinskaja, 1961). s
copra ‘CuBepckas 2’ HCIOJNB30BATM CIEAYyIOUMA (GoH JUIs aHaim3a cocTaBa
NOMYJSIIMM: U3MEHEHHEe OOBIYHOTO CpOKa IIOCEBA, TO €CTh IOCEB O3MMBbIX
BecHoir (Kiseleva, 1963). Ompeneneane Oenka OCYIIECTBISUIOCH B
noarorosieHHoi B 2011, 2012 romax cyxoi 3e1€HON Macce BUKM MOXHATOM 1O

283



Tpyovl no npukiaduol 6omarnuxe, 2eHemuxe u ceyekyuu

metony Keenbnans (Ermakov et al., 1987), nanHbie pacCUUTHIBAIUCH C YIETOM
CyXoro Beca 3elleHOM Macchl BHKM MOXHaroil. TemnooOecne4eHHOCTD
BEreTallUU TPEX JIET MCCIEeNOBaHUS ObLIa BBINIE cpeaHeMHorosnerHel (1961—
2012 rr.); 00eCIe4eHHOCTh OCaJKaMHt 3a TIEPHOJT BETE€TAIlN TaK)Ke IPEeBbIIana
cpejiHee MHOToJIeTHee 3HaYeHue (puc. 1).
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Puc. 1. Meteoposioruueckue ycjaousi 2010-2012 rr. B Ilymknnckom
¢puaunane BUP (Jlennnrpaackas 00/1acThb)
Fig. 1. Weather conditions in 2010-2012 at Pushkin Station of VIR
(Leningrad Province)
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ITporpammbr Excel u Statistica 6.0 ucnons3oBanuch s 00pabOTKU
MOJTyYEHHBIX JTAHHBIX.

Pe3y.111,TaT1)1 Hu oﬁcym)le}me

IIpn copTOHMCHIBITAHUH M XO3AMCTBEHHOM HCIIOJNIB30BAHUH MOXHATOU
BUKM HE BCErja YYMTBHIBaeTCS OHOJIOro-3KOJIOTHYECKOe pa3HooOpasue ee
COPTOB, 4YTO SIBJSIETCS OMHOM W3 OCHOBHBIX MPHUYMH YacThIX Heymad ee
BO3JIENIbIBAaHUST Kak o3uMON KymnbTypbl (Kostromitin, 1968). Ilpu paborte c
UCXOJTHBIM MaTepHaJIOM, CO3JIaHUH COpTOB BUKHU MOXHATOM
BHYTPUITOMYJISLIMOHHBIN cOCTaB OMOTUIIOB MMEET OIpeielistoliee 3HaueHue. B
3aBHCHMOCTH OT SPOBOTO HJIM O3MMOTO CPOKOB IIOCEBA CIENYET YYUTHIBATH
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OTHOILIEHHUE COPTOB K TOMY WJIM MHOMY THNY pa3BUTHs. Pe3ynbTaThl OLEHKH
OMOJIOTUM pa3BUTHUS BHUKM MOXHATOM B UHCTBIX IOCEBAaX M OMHApPHBIX
arpo(uTOLEHO3aX, BBIABJSIOMIME COCTaB MONYJSIIMKA  TPEX  COpPTOB,
pacrosoKeHue y3ia BETBJICHHSI, BETBUCTOCTh PACTCHHI B YHCTOM IOCEBE U C
Y4ETOM PEaKIMU Ha BIMSHHE KOMIOHEHTa arpO(HTOICHO3a MPEJCTAaBICHBI B
tabnuue 1.

AHanu3 coctaBa MOMYJSIHUNA BUKH MOXHATOU (cM. Tabm. 1) mokasan, 4To
nomynsinust copra ‘HexxnocteOenbHas® mpejacTaBiieHa SPOBBIMH OHMOTHUIIAMU
(100%) BO Bcex BapMaHTax OIIBITAa, KpPOME BapHaHTa C PaIlCOM, I'/I€ BBISBIECHO
16,3 % monysipoBbIX OMOTHUIIOB; PACIOJIOKEHUE Y3Jla BETBICHUS — HAA3EMHOE
Y Ha3eMHOE.

[Tonynsiuust copra ‘YkpanHka’ HpeACTaBlIeHA TaKKe MPEUMYIIIECTBEHHO
SApOBBIMU OMOTHIIAMH, 32 UCKIIOYEHHEM 4yucTOro nocesa (15,7% mosyspoBbix
u 2,7% mnomyo3uMbIX OHOTHUIOB) M ToceBa ¢ pamncoM (8,3% momyspoBbIX
OMOTHUIIOB); pPACIONOKEHUE Yy3J1a BETBICHUS — HAJI36MHOE U HA3EMHOE.
OtmeTuM, 4TO MO CpaBHEHHIO C copToM ‘HexHoctebenpHasi’, y pacTeHUi
copra ‘YKpanHKa’ MPOIEHT HA36MHOTO PACIOJIOKECHUS y371a BETBJICHUS BBIIIIE.
[Momymsitust copra ‘CuBepckast 2° mpeicTaBieHa B OCHOBHOM MOJyO3UMBIMU U
O3UMBIMH OMOTHIIAMU M JIMIIb YaCTHYHO SpoBbIMU (110 10%) ¥ mOIysIpoBBIMU
(1o 10%) 6moTunamu; y3en KylIeHUs y U3y4eHHOW BBIOOPKH pacTeHMid copTa
‘CuBepckasd 2’ — NOJ3EMHBIM, HMHOIJA BCTPEYAINCh PACTEHUS C ABYMS
MOJI3EMHBIMU y3JIaMU KylleHusl. HTEpeCHO OTMETUTh, YTO B MPOBEACHHOM
HaMH HKOJIOTO-TeOTpapuuecKoM M3yYeHHH NPU Pa3peKeHHOM ITOCEBE y copTa
BUKH MOXHaTON 03uMoii ‘CuBepckasi 2’ BBICOKHUN MPOIIEHT SPOBBIX OMOTHIIOB
nposiBuiics B ycnoBusix IlonraBckoit u TamOoBckoi obmnacreit — 62,9 u 60,0
COOTBETCTBEHHO, TOorjga Kak B JIeHHMHrpajackoi o0macTH OH cocTaBisi 6,2
(Kovina et al., 2014).

CpaBHEHHE COpPTOB II0 YCPEIHEHHBIM IIOKA3aTeNIIM IPOLIEHTHOTO
coctaBa OMOTHIOB (a) U PacHOJIOKEHHUS y3Jla BEeTBJIeHUS (0) MpeacTaBiIeHO
rpadu4ecKy Ha pUCYHKE 2.

BeTBHUCTOCTh pacTeHMl SABJISIETCA LIEHHBIM XO3SMCTBEHHBIM IMPU3HAKOM
JUIS IPOAYKTUBHOCTH 3€JIeHOM Macchl (Tabu. 1). Ha ocHOBe KolM4ecTBEHHOIO
yueTa BETBEW MEepBOro MopsAaka B YMCTOM moceBe copTa ‘HexxnocrebenbHas’
BETBUCTOCTh OTMEuY€Ha OT OdYeHb cnaboil mo cpenneir (1-3 BerBu), B
OCTAJIbHBIX OWHAPHBIX MOCEBaX BETBUCTOCTH ciabast u cpemusis (2—3 BeTBH).
KonunuecTBo BeTBEl NMepBOro nopsijika B YUCTOM IIOCEBE COPTA ‘YKpauHKa U B
MoCceBe C pamcoM — 3-5, B IoceBax C OBCOM M siuMeHeM — 2-3. CTencHb
BETBJIGHUSI BO BCEX BapHaHTax IoceBa Oblia Haubosiee BBICOKOW y copTa
‘CuBepckas 2’ (mo 4-5 Berseil). Takum oOpa3zom, copT ‘YkpawmHka' TI0
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NPU3HAKY
U3y4aeMbIX

BETBUCTOCTHU
COPTOB.

CTCIICHU U3

3aHMMAaJl TPOMEXKYTOUHOE TIOJOKEHUE
B waumbomabureit

cpenu

TpEX IIPU3HAKOB,

MpEJICTaBICHHBIX B Tabnwie 1 (cocTaB MOMYNSIIUM, THUIl Y3714 BETBIICHUS,
BETBUCTOCTH), HA (DUTOKOMIIOHEHT pearupoBaja BeTBUCTOCTh. HaGmromaercs
TEHJICHLIMS K YMEHBIICHUIO BETBUCTOCTU TMOJ[ JIaBJICHUEM KOMIIOHEHTa B
CMECSIX C OBCOM U SIYMECHEM, B MCHBIIIECH CTEIIEHU — B CMECH ¢ paricoM (puc. 3).

Taoauna 1. CocraB monyJsiiuid, pacnoJio:keHue y3jia BeTBJIeHHUSs,
BE€TBUCTOCTh PACTEHHI1 COPTOB BUKH MOXHATOM NPH BeCEHHEM IOCEBE B

YHCTOM MoceBe M ¢ PUTOKOMIIOHEHTAMM B yCJI0BUSX JIeHMHrpaackoil
ooaacru, 20102012 rr.

Table 1. Structure of populations, location of the branching node,
ramification in plants of hairy vetch varieties at spring planting in a
monocrop field and with phytocomponents under the conditions of
Leningrad Province, 2010-2012

N Cpenuee
Cpennuii cocras .
pacnonoxernne | CpeqHee KOJMYECTBO BETBEH
COpPTOBBIX o
< o y3na | mopsinka, %
nomyJsinui, % o
BeTBIEHUs, %0
COpT 2 % 75 = >E
BUKHU 0 Bl 5] v o Z | 2
2| 25| 2] 5| & |2
™
S| 5|38 £ 8| 5 |8%8|1]| 2|3 /]45]>5
=8 > > t ‘& I} =
= = = o = < i)
S 3 =
YucTeiii IOCE
Hexno—
cTedennb— 100 - - - 516 | 484 | - 33 | 451 | 516 - -
Hasa
Cusep— 10| 10 |41 30 | - - |1w0]| - - - -~ | 100
cKkas 2
Vkpauuka | 816 | 157 | 27 - 447 | 557 | - - - 11,4 | 887 -
Buka + oBec
Hexno—
credennp— 100 - - - 392 | 60,8 | - - 55,4 | 44,6 - -
Hasa
Cusep- 10 | 10 |33 47 - - |1w0]| - - | 164 | 703 | 133
cKkas 2
VYkpaunka | 100 - - - 318 | 682 | - - 57,4 | 426 - -
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npooodiceHue maoauyol

Buka + parnc

Hexuno—
crebenr— | 837 | 163 | - - 68,0 | 320 | — | 284 | 348 | 368 - -
Hasa
Cusep— | 0 | 67 | 22| 636 | - - 10| - - ~ | 210 | 790
cKast 2
VYkpaunka | 917 | 83 - - 385 | 615 | - - - 33,2 | 6638 -
Buka + sumeHb
Hexno—
credenb— 100 - - - 685 | 315 | - - 66,5 | 335 - -
Hasa
Cusep— | 7 | 67 |55 | o1 | - ~ |10 - - ~ | 120 | 880
cKast 2 6
VKpauHKa | 100 - - - 305 | 695 | — - 62,0 | 38,0 - -
a 3]
100 100
/
« 80 < 80 /
= = /
= =
) 5 /
g 60 g 60 o /
O O . . /
E E \ '._.J
g 40 g 40 - X
g 2
= =
20 20 .
/ \
0 5 —l
% % w é 3% :E :E
= 2 £ £ 2 E E
& & 8 8 8 2 3
%’ = = = &
= g =] =
HexnocrebenpHas Cusepckas 2 Ykpanska

Puc. 2. buotumn (a) u y3es BeTBJieHHs (0) TpeX COPTOB BUKH MOXHATO#i (B
cpeaneM 3a 2010-2012 rr.) B ycaoBusix JIeHmHrpaackoi odiacru.
Fig. 2. Biotype (a) and branching node (b) of three hairy vetch varieties
(average for 2010-2012) under the conditions of Leningrad Province
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Jns hopMupoBaHHs 3€JIEHOW MAacChl BUKHM WTPAIOT POJIb TAKKE TaKHe
MOp($OJIOrHuecKue MPU3HAKU, KaK JUIMHA U TOJIIMHA cTe0iis B (a3e [BeTeHus,
JUIMHA CPEAHETO JIMCTA U YMCIIO I1ap JIMCTOYKOB. Pe3ysbTaThl KOJIMYECTBEHHOU
OLIEHKM 3TUX IOKa3aresled Mo AeBITHOAUIBHOM cHCTeMe IpEICTaBICHBI B
Tabmuie 2.

Cpeanee unciio BeTBel
(W8}

2 B — I— I l— A
1 o — I I I R
0
YUCTHIN BHUKa + OBEC BMKa + pallcC BHKa +
IIOCEB STUMEHE

B HexuocreOenpHass ~ OCurepckas 2 O Ykpannka

Puc. 3. Biussinue GUTOKOMIIOHEHTA HA BETBHCTOCTH
00pa3uoB BUKH MOXHATOH (B cpeanem 3a 2010-2012 rr.)
B YCJOBHUSIX JICHMHIpaaCKoil 00/1aCTH.

Fig. 3. The effect of the phytocomponent on ramification
of hairy vetch accessions (average for 2010-2012) under
the conditions of Leningrad Province

BapuanT onbiTa He OKa3bIBaJ 3HAYUTEILHOTO BIMSHUS HA U3MEHYUBOCTh
MOp$OJIOTHUECKUX NPU3HAKOB. B Hauane 1BeTeHus cTebiin y pacTeHui copra
‘HexxHocTeOenpHass™ BO BCEX BapHaHTaX OMbITa ObUTH KOpOTKHE (24-36 cm),
npu co3peBanuu — cpeaaue (74-99 cm). YV pacrenwmii copra ‘CuBepckas 2’ K
Hayajgy I[BETEHHs] B UYHUCTOM IIOCEBE OTMEYEHbl KOPOTKHE CTeONH, Mpu
CO3pEBaHMM — CpeJHHME, a BO BCEX BapHaHTaX OMHApHOIO IOCEBa B Hayale
nBeTeHUs: cTednu Obum jummHOW 41-43 cM, mpu co3peBannn — 73-96 cM
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(cpenume). Ctebnu pacTeHHi copTa ‘YKpamHKa' — CpelHHE IO [UIMHE B
YHCTOM IIOCEBE M B TIOCEBE C PAIiCOM, B JAPYTrUX BapHaHTaX IMOCeBa CTEOIH TPU
[IBETCHUU KOpoTKue. [Ipu co3peBaHmm rpajanus NpU3HaKa Bo3pacTaja Ha
OJIUH TIOPSIIOK, KpOME BapHaHTa ¢ OBCOM. BbIcoTa 70 MepBOTO MPOIyKTHBHOTO
y3J1a CWJIBHO U3MEHSUIach IO BapHaHTaM moceBa y coptoB ‘HexxHocreOenbHas
(ot 3 go 7 6ammoB) u ‘Ykpaunka’ (ot 3 g0 9 6ayuioB), a 'y copra ‘Cuepckas 2’
He u3MeHsIach (5 6autoB — 3843 cwm).

Tabauua 2. Hexkoropbie MmopdoJiornyeckue Npu3HAKU CTe0JIs U JIMCTA 'y
BHKH MOXHATOM NPHU BeCEHHEM MOHO— U OMHAPHOM I0CeBe
B ycjoBusix JlenuHrpajackoii odsaacru, 2010 r.
Table 2. Some morphological traits of stem and leaf in hairy vetch at
spring mono- and binary planting under
the conditions of Leningrad Province, 2010

Crebenb, 6asl Cpemuid
JIACT, OaJIIbI
JJIMHa o o
TS o=
— I <
Bapiattt | . pasie copra o = = o 8w £ g & :%
moceBa 5 = =) H B = o 5
T = < < 2 9 E =
g2 =8 SR 5 =4 S 5
2| "5 g¢ : =
= ot 4 2
S =
e HexxHocrebenpHast 3 5 3 3 5 3
HoCeR Cusepckast 2 3 5 5 9 5 7
YkpanHka 5 7 9 7 7 7
Buxka + HesxnocrebenpHast 3 5 7 5 5 3
oBec Cusepckas 2 5 5 5 9 5 5
YkpanHka 3 3 3 5 7 5
Buxa + HexzocTebenpHas 3 3 5 3 3 3
parc Cusepckast 2 5 5 5 7 3 5
YkpanHka 5 7 5 3 5 7
Buxka + HexHoctebenbHas 3 5 7 5 5 3
SIYMEHB Cusepckas 2 5 5 5 9 5 7
YkpanHka 3 5 3 3 5 5

HauGonpureit TonmuHoM cTebmnst oTnugancs copT ‘CuBepckas 2° (6onee 5 Mm).
CornacHo HaIUM JaHHBIM, y copTa ‘HexxHocteOenbHas® HIIMHA CPEIHETrO
aucTa B OCHOBHOM Obwia cpenHedt (7,0-7,5c¢M) ¢ MainplM YHUCIOM Map
aucToYKOB (5—6). ¥ copra ‘CuBepckas 2’ anuHa J1ucTheB cpeausis (7,2—8,6 cm)
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CO CPEIHUM U OOJIBIIMM YucIIoM mnap JucToukoB (7-10). ¥V copra ‘Ykpaunka’
JUIMHA JUCTa cpefHsas W juHHas (7,5-12,2 cM) co cpeaHuM W OOJIBIIUM
quCIIOM nap JuctoukoB (7-10).

Cormacao knaccudukamuu C. [1. Kucenesoit (Kiseleva, 1960, 1963),
pactenuss mnomyasinuu  copta ‘HexnocreOenbHass® OTHECEHBI K CHIBHO
MPUIIOTHUMAOIIEMYyCsl  MopdosornyeckoMy Tumy. Y copra ‘YKpawHKa’
OTMEYEHBI B OCHOBHOM JiIBa MOP(OTHUIA — CHIBHO HPUIOJHUMAIOLIMNACA U
MIPUIIOTHUMAROIIHICS, Yy copTa ‘CuBepckas 2’ — cremomiascs Gopma nobdera.

B ycnoBusix CeBepo—3amana Poccunm monHOe co3peBaHHME BUKU
MoOXHaToW 3arpyaHeHo. [loaromy myis mpoBeneHUs: CpaBHEHUS MPOXOKACHUS
¢denonornyecknx a3z y Tpex COPTOB OTMEYATIH TOJBKO HAYaIO CO3PEBAHHS
coptoB (Tabiu. 3). JlOCTOBEpHBIX OTIMYUNA MEXKAY MPOAOKUTEIHHOCTHIO
MeK(a3HbBIX MEPUOIOB y BAPHAHTOB OMBITA C (PUTOKOMIIOHETAMHU U 0€3 HUX He
oTMeueHo. B To ke Bpems NpOAOIKUTEIBHOCTh MeEX(a3HbIX MEPUOI0B
3aBucena or ycioBuil roga (cm. puc. l). B 2012 r. nmpoaomKUTEIbHOCTD
CpeIHero Mo copTaM Tepuojaa BCXOJAbI-Hayano co3peBanus (99 nueil)
nocroBepHo mnpesblmana rogasl 2010 (91 ngens) u 2011 (89 nmein).
[TpogomKUTENT HOCTh MEPHOJA BCXOJbI—YKOCHAsS CIENIOCTh Oblja JOCTOBEPHO
kopoue B 2011 r. (47 nueit), uem B 2010 (65 nueit) u 2012 (60 nueit). Copta
JOCTOBEPHO OTJIMYAINCHh MO MPOJOJIKUTEIFHOCTH MeX(a3HbIX IEepPHOIO0B.
Haubonpimast npoaomkUTenbHOCTh IEPHOJA BCXObI—yKOCHAs CIENOCTh Oblia
y copra ‘CuBepckas 2’, B CpelHEM MO BCEM BapHaHTaM ombiTa 66 AHEH; y
coproB ‘HexxnocrebenbHas® u ‘Ykpamnka’ — 52 u 54 OgHS COOTBETCTBEHHO
(MeXIly HUMH JOCTOBEPHBIX OTIMYMHA HeT). [IpomomkuTenbHOCTh Mepuoja
BCXOJIbI—HAYaJI0 CO3peBaHUsl Oblla TakKe JOCTOBEPHO BBIIIE Yy cOpTa
‘CuBepckas 2’ (100 gneit); y ‘HexxnocrebenbHoi’™ — 88 nHel, y ‘YkpauHkn® —
90 nHeil (MeXly HUMHU JOCTOBEPHBIX OTIMYUMA HET).

[TonHOoe co3peBaHue HE OBLIO OTMEYEHO HU y OJHOTO U3 COPTOB B
norogHbix  ycnmoBusx 2010-2012rr. Tem He MeHee IO CEMEHHOM
IPOAYKTUBHOCTH BBIIEIWICA COPT ‘YKpanHKa’: B uncTtoM nocese B 2010 . u
2011 r. (68,3 1/M* 1 63,7 r/M° COOTBETCTBEHHO) M B OMHAPHBIX [IOCEBAX B
2011 r. c sumenem (99 r/M2) u c oBcom (75,9 F/MZ). DTOT COpT MoKazal
HauOOJIBIIYIO CPEIHIOI CEMEHHYIO IPOAYKTUBHOCTh B ATUX BapuMaHTaX OINbITa
3a TpU rojla MO CPaBHEHWIO C JPYTMMH COPTaMU M BapUaHTOM C PaIlCOM.
CeMeHHass MNPOAYKTUBHOCTH momymsiuuu copta ‘CuBepckas 2’  (spoBble
ouotunel 10 10%) OblTa MUHUMAJIBHOW 3a BCe TOJbl M3ydyeHus (2—7 F/Mz).
Copr ‘HexHnocrebenbHas’, SBIAACH PalOHUPOBAHHBIM SIPOBBIM COPTOM,
3aHMMaJl [IPOMEXYTOYHOE IIOJIO)KEHHWE MEXAy JAPYTMMU COpTaMHU H
3HAQUYMUTENIBHO YCTYIAJ II0 NMPOXYKTUBHOCTH copTy ‘YkpamHka'. IIpum 3TOM B
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yucToM ~ moceBe  copT  ‘HexxHocrebenpHas®  uUMeNl  HAaMMEHBIIYIO
IPOAYKTUBHOCTb IO CPAaBHEHMIO ¢ OMHAPHBIMHU IOCEBaMHM, I€ YpOKaHHOCTb
M3MEHsIIAch OT 23,6 10 32,3 T ¢ ACIAHKH.

Ta6auna 3. Cpengnsisi 32 2010-2012 rr. npogo/KUTEIbHOCTH MPOXO0K/ICHUS
(denosoruvyeckux ¢a3 y copToB BUKM MOXHATOM *
B Pa3HBIX BAPHAHTAX NOCEBA.
Table 3. Average duration of phenological phases for hairy vetch*
varieties in different variants of planting, 2010-2012

[IpoaoKUTENBHOCTE (heHodas, B CyTKax
Bapuatt | Copromen | PO | e | RO
IBETEHMUSI Hataso cospesamms | oO¢TP
CO3peBaHus
HesxHocTebenbHast 40+8 49+8 89+3 52+9
Yucreii | Cusepckas 2 5748 48+7 105+5 6716
1OCEB VkpauHKa 41+6 44+6 85+0 5347
HesxHocTebenbHast 39+7 48+9 87+6 5347
Buka + | Cusepckas 2 53+5 4444 9743 65+4
OBEC VkpauHKa 40+6 55+6 95+5 5548
HesxHocTebenbHast 39+5 48+6 87+3 51+6
Buka + | Cusepckas 2 51+4 4945 99+4 6614
paric VkpauHka 44+7 4448 89+4 5547
HesxHocTebenbHast 4247 48+11 89+7 5247
Buka + | Cusepckas 2 53+4 46+8 99+6 67+5
SIYMEHb | YkpauHka 40+5 49+4 93+6 53+6

*B cesazu ¢ mem, umo NONYIAYUU COPMOG GUKU MOXHAMOU COOepicam pasHvle
buomunvl: o3uMble (MOALKO Gecemupyloujue), Noayosumvle (MONbKO yeemywue u He
nI00OHOCAWUE), NOIYAposble (ygemywjue u Gopmupyrowue 3eieHvie 600bl) U APOGbLE
(cospesaiowgue 606bt), npodoaxcumenviocms ernogpas copma ‘Cusepckas 2’ ommeuanace y
eOUHUYUHBIX PACTNEHUI.

* Since hairy wetch populations contain different biotypes: winter (only vegetius),
polysemy (only flowering and not fruiting), semispring (flowering and forming green beans)
and spring (vipening beans), the duration of phenophases of ‘Siverskaya 2’ was observed in
isolated plants.

Copt ‘Vkpaunka’ 6bu1 tonrydeH E. C. J1oOpoBoit U3 03UMOI BUKU cOpTa
‘Onecckas CXM’ MeTo0M WHIUBHIYATFHO—CEMEHUCTBEHHOTO 0TOOPA.
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Tadauna 4. Conepxxanue 0eJika B 3eJIeHOI Macce BAUKM MOXHATOI B OJJHO—
H IBYXBH/10BBIX (l)I/[TOIIEHOSaX IIPpHU BECEHHEM ITI0CEBE B YCJIOBHUAX
Jlenmurpaackoii odsaacru, 2011-2012 rr.

Table 4. Protein content in green matter of hairy vetch in mono- and
binary phytocoenoses during spring planting under the conditions of
Leningrad Province, 2011-2012

Copepixanue Genka Ha Cyxol Bec, %
Bapuanr HasBanue copra T'on Cpennee Min Max Med 3a 2
roja
HesxHocTeGenpHast 2011 21,7£0,4 21,1 22,6 23,7+1,9
2012 25,6+0,7 24,9 27,0
Yuereiii noces Cupepexas 2 2011 27,7+0,9 26,2 29,4 25,4422
2012 23,2427 17,8 26,5
- 2011 19,7+2,2 16,8 24,0 23,5+3,8
fpattiica 2012 273%3,1 2.1 327
HexzocrebenbHas 2011 19,4+1,6 16,3 219 222428
2012 25,0+1,6 22,2 27,7
Buka + oBec Cueperas 2 2011 27,8+0,6 26,7 28,7 27,2+0,6
2012 26,6+1,5 23,7 29,0
Vipantxa 2011 23,2+1,0 21,4 24,6 23,0+0,2
2012 22,8+0,5 22,4 23,3
HesHocTeGenbras 2011 19,8+1,1 18,0 21,9 21,5+1,6
2012 23,1+1,0 21,0 24,3
Buka + parc Cusepoxas 2 2011 25,7£1,9 23,5 29,5 25,1+0,6
2012 24,5+1,2 22,6 26,7
Vipantxa 2011 21,2+1,7 17,9 23,3 22,240,9
2012 23,1+1,4 20,5 25,2
HexnocrebenbHas 2011 21,1+0,9 19,8 22,9 21,0+0,1
Buka + 2012 20,9+0,3 20,6 21,5
TIMCH Cusepckas 2 2011 25,9+1,0 24,2 27,8 26,4+0,5
2012 26,8+0,8 26,1 28,4
YkpanHka 2011 25,6+0,8 23,9 26,5 26,0+0,4
2012 26,3+0,3 26,1 26,6

Copr ‘HexnocrebenbHas™ BbIBEEH METOJOM MHOIOKPAaTHOrO 0TOOpa Ha
pasHbIX (pOoHAX M3 TYPKMEHCKOM MOMYNALMU aNTalCKUMHU CeleKIMOHEPaMHU
N. T. Tpopumoseiv,  E. P. lllykuc, P. A. [lnennux, I'.T. JlektspeHko,
M. B. ToncroBeiMm. OGa copTa MOTyT OBITh MCTOUYHHUKAMH JJISl JalbHEHIIEro
otbopa 1o mNpu3HaKy ckopocmnenoctd B ycinoBusx Ceepo—3amaga Poccuu
(Shukis, 2001). DOxkcnemunusmu BUP  BeisIBIeHO — reorpaduueckoe
pacmpenelnieHne BUKM MOXHATOW, B TOM YMCJIE apeal €€ O3UMBIX (QopM
(Parakhin etal., 2010). Coxpansiemblii €X Situ B mMupoBoii koyutekiuun BUP
CEMEHHON MaTepuan BHKM MoxHaTod (okono 500 ob6pasuoB) mpeacTaBiiser
co0OM LeHHEeHIINiT MaTepua Kak Jjsl CeNIEKIUU O3UMBbIX, TaK U SIPOBBIX (OpPM
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(copTOB) I pa3iIMYHBIX MOYBEHHO—KJIMMATHUYeCKHX yciaoBuii Poccuiickoit
denepanuu.

Buka MoxHaras — 1eHHas KopMmoBas KyJibTypa. COOTHOLIEHHE
KOMIIOHEHTOB B CMECH BIIMAET Ha COJEp)KaHHWE NPOTEHHAa B KopMe. Tak, B
ycnoBusix HeuepHo3eMHOI 30HbI, 0 JAHHBIM UHCTUTYTAa KOPMOB, HauOOJIbIIEE
KOJINYECTBO MPOTEUHA B YPOKae BUKO—OBCAHOW CMeCH OBLIO MPH MOCEBE BUKU
¢ oBcoM B cootHomenuu 2:1 u 3:1 (Rogov, Muzalevskaja, 1976). B namem
MCCJICOBAHNH, HCIIONB3YS IIPU IIOCEBE BUKU U KOMIIOHEHTA COOTHOIIEHUE 2:1,
MBI HE ONpPENeNsUIM COJepKaHue Oellka B CMECH, a MPOBOIWIM aHAJIH3
coJiepKaHus OeJIka Ha CyXOi BeC TOJIBKO y 3€JI€HON Macchl BUKH, BBIPALLICHHON
B YCIIOBHSIX YHCTOTO ITOCEBA M B TPEX BapuaHTax ¢ (PUTOKOMIIOHEHTaMH (OBeC,
paric, s;siMeHb). Pe3ynbTaThl aHasin3a npecTaBieHbl B Tadaule 4.

32
30
28
26
24
22
20
18
16
14

%
%

CopaeprkaHne 6enka
Ha cyxou Bec,

)

Buka + oBec
Buka + panc

Yucrbivi noceB
Buka + aumeHb

[ ] HexkHocTebenbHasY Cueepckas 2 Il YkpauHka

Puc. 4. Cpennee conep:xanue 0ejika Ha CyXoii Bec B 3eJIeHOW Macce BUKHU
MOXHATOIl B pa3HbIX BADHAHTAX ONBITA IIPH BECEHHEM IOceBe (B CpeHeM
3a 2011, 2012 rr.) B ycaoBusix JIeHUHIpaackoi odJjacTu
Fig. 4. Average protein content per dry weight in green matter of hairy
vetch in different variants of the experiment at spring planting (average
for 2011, 2012) under the conditions of Leningrad Province
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AHaM3 JBYXJICTHUX OHOXMMHYECKHX JaHHBIX (cM. Tabm. 4, pwuc. 4)
MoKa3aj, 4To HaumOoJjblllee CpeAHEe CoJep)KaHue Oelika BO BCEX BapHaHTax
ombITa ObUIO y 03UMOro coprta BUKHM ‘CuBepckas 2’: oT 25,4 B YHCTOM MOCEBE
1o 27,2% B BapuanTe moceBa ¢ oBcoM. HanMmensblee cogepxanue Oenka — y
sipoBoro copra ‘HexxnocredenpHas’: oT 21,0 B cmecu ¢ ssumenem 110 23,7% B
guctoMm mocee. CopT ‘YkpanHka' IO CPEIHHMM IOKa3aTeasM ObLI OJIM30K K
copry ‘HexHnocrteOenbHas® 1O BCEM BapHaHTaM OIbITa, KPOME BapHaHTa
CMEIIaHHOTO IOCeBa C SYMEHEM, I/Ie COoJep)KaHue Oenka ObLIO BBICOKUM

(26,0%) u 6mu3kuM K copty ‘CuBepckas 2’ B moceBe ¢ suMeHeM (26, 4%).

29
28
27
26
25
24
23
22
21

%

CogepxaHue Henka Ha cyxoil Bec,
N
o

a A
®» ©

Puc. 5. Conepsxanue 0e1ka Ha CyXoil BecC 3€JICHOM MacChl BUKH MOXHATOM

dutoeHos:
Yuetblit noces

Buka + oBec
Buka + panc
Buka + qumeHb

HexxHocTebenbHasa

duToLeHos:
YucTblii noces

Buka + oBec
Buka + panc
Buka + sumeHb

CuBepckasa 2

duToLeHos:
YucTelii noces

Buka + oBec
Buka + panc

YKpaunHka

Buka + qumeHb

1o
2011
=== ron
2012

B Pa3HbIX BApHAHTAaX OIIbITA IIPH BECCHHEM II0CEBE B YCJIOBUAX
Jlenmnrpaackoii odaacru, 2011, 2012 rr
Fig. 5. Protein content per dry weight in green matter of hairy vetch in

different variants of the experiment at spring planting under the
conditions of Leningrad Province, 2011, 2012

2012 r. xapakTepu3oBaycs 6oyee HU3KUMHU TeMIepaTypaMu UIOHS, HIOJIS,
asrycra, yem 2011 u 2012 rr. xapakTtepu3oBajcs 3HAUYUTEIbHO MEHBIIUM
KOJINYECTBOM OCaJKOB B wutoye, yeM 2011 u 4Yem cpeaHEeMHOroJyieTHEe
3Ha4YeHHE, YTO, BO3MOXHO, MOBIHUSJIO Ha MOBBIILIEHHBIA MPOIEHT Oenka B
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3eneHoil Macce copTtoB ‘HexxnocreOenbHas®™ M ‘YKpauHKa', ONEPEkKaoOUUX B
pazsutuu copt ‘Cusepckas 2’ (puc. 1, 5.).

PesynbraTel  craTHCTHYECKOH OOpabOTKM TOKAa3bIBalOT, dYTO IS
COBOKYITHOCTH TPEX M3YYEHHBIX COPTOB HET JOCTOBEPHBIX OTIMYHUIl (YpOBEHB
3HaUMMOCTH paznuunii p=0,665) B conepkaHuu OeKa Ha CyXOl BeC B YUCTOM
nocese (24,2+1,0%) u B cmecu (23,8+0,4%). Ha conepkanue Oeika 3Ha4MMO
(Ha 5%—HoMm ypoBHe) Biusi1 roj BeipamuBanus (p=0,026) u copt (p=0,000), u
He Bius arpoduronenos (p=0,277). Coxepxanue Oenka B oOpasmax IMmo—
pa3HOMYy MEHSUIOCh B pasHble rojsl BblpauuBaHus (p=0,005). Cpeaguuii 1o
copram mporeHT Oenka B 2012 1. (24,6+£0,2) Ob1 BbIIIE, yem B 2011 .
(23,240,1) (ypoBenb 3HaunMocCTH pazinuuit get p=0,084).

3akjaueHue

[IpoBeneHHblEe  HCCIAEAOBAaHUSA  IOKa3ald  OTCYTCTBHE  BIIMSHUS
UCIIOJIb30BaHHBIX KOMIIOHEHTOB (puToleHo3a (0Bec, parc, SUYMEHb) Ha COCTaB
NOMYJSIMA M Ha cojep)kaHue Oenka B 3€JEHOW Macce BHKH MOXHATOMH.
JIOCTOBEPHBIX OTIMYUI MEXTY MPOAOIKUTEILHOCTHIO MEX(pa3HbIX MEPUOI0B
B BapuMaHTax oONbITAa B MOHO— M OWHApHBIX IIOCEBAX HE OTMEYCHO.
Cratuctuyecku OOHapy)KeHa TEHACHUUS K YMEHBIIEHUIO BETBUCTOCTH
KYJBTYPHI IO/ AaBlieHHEM (UTOKOMIIOHEHTa B CMECSIX C OBCOM M STYMEHEM, B
MEHBIIIEH CTENEHU B CMECH € paricoM. lloronHelie ycinoBus 0ka3blBaau BIUSHHUE
Ha HaKoIUIeHHE Oellka B 3€JIeHOW Macce W CEeMEHHYI0 MPOAYKTUBHOCTH. B
pe3ysbTare ONpe/eeHus MPOLEHTHOTO COCTaBa OMOTHUIIOB N3YYEHHBIX COPTOB
[P BECEHHEM II0CEBE BBISBIEHA HEOJHOPOAHOCTH OMOTHUIIMYECKOIO COCTaBa
COpPTOBBIX MONYJISAUUN BUKM MOXHATOW. J[Ba copra NOATBEPIWIM CBOU
TEHOTHITUYECKUE CBOICTBa B YCIIOBHSIX CeBepo—3amana P®:
‘HexxHocTebenbpHas™ — TUIIMYHO spoBOM, ‘CHBepckas 2’ — TUIMYHO O3MMBIH,
COpT—ABYpyYKa ‘YKpauHKa  TMPOSIBUI Ce0s MPEUMYIIECTBEHHO KaK SPOBOI
copr. Bce copra mpu ApoBOoM MoceBe IOKazalM cedsd  XOpOIIO
aJanTUPOBAHHBIMU K YCJIOBUSAM CeBepo—3anana. BrisiBnena
11eJ1ecO00Pa3HOCTh MCIIONB30BaHMsI U3YYEHHBIX COPTOB IPU BECEHHEM I1OCEBE
B 9TOM pErHOHE MpHU BO3/EJIBIBAHUY Ha 3eJIeHbIi KopM. Hamnydimumm u3 Hux no
BETBUCTOCTH U BBICOKOMY COJIEpKaHHUIO Oellka B 3eJICHOM Macce SIBISIETCS COPT
‘CuBepckas 2’. Copt ‘YKpanHKa  BBIIEJICH KaK HWCTOYHHK CEMEHHOH
NpOAYKTUBHOCTH. lIpn co3gaHMM HOBBIX HMCKYCCTBEHHBIX MOMYJSIIMM BUKHU
MOXHAaTOW spoBble OMOTHUIIBI copToB ‘HexHocrebenbHas™ U ‘YkpauHka’ mpu
IeJIEHANPaBIEHHOM OTOOpE MOTYT CIY>KUTh IIEHHBIM HCXOIHBIM MaTepUaioM
0 MPHU3HAKY CKOPOCTIETIOCTH.
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OU3NOJIOTI'O-BUOXNUMHUNYECKHUE ACIIEKTbI
PEINNPOAYKIHMU JTUKOPACTYHEI'O JVIMHHOKOPHEBHUIIIHOI'O
MOP®OTHUIIA MEDICAGO FALCATA L. B KYJIBTYPE

T. A. ByuKeBnql, M. A. AHI/ICOBal, J.T. Tapumcz, 3. M. AnemeHKOBa3,
A. A. (I)ezwpenlmlcg, B. A. Xpm[aq4, M. A. 3aBajxckas’, M. M. Koportkos >
! MHeTuTyT SKCnepuMenTanbHoi Gotannky nmenn B. @. Kynpesnua HAH Benapycu,

Mumck, Benapycs, e-mail: tosik1947@mail.ru
2 VYpanbckuil rocy1apCTBEHHBIN TIeJarorHuecKiii yHuBepcuTeT, ExatepunOypr,
Poccus
s Nucturyt mukpobdnonornn HAH benapycu, Munck, benapycs
4 WuctutyT Onoopranndeckoi xumun, MuHck, benapyce
® [Monecckuit HUHCTUTYT PaCTCHUEBOCTBA,
noc. Kpunmuansiii ['omensckoit oomactu, benapych

AKTyaJIbHOCTD. YCIIEIIHAasT UHTPOAYKIUS W3 MPUPOTHON (PIOPBI B KyIBTYPY
JUTHHHOKOPHEBHUIIHO—CTepskHEKOpHEeBoro MopdoTuna Medicago falcata L. (srorepHsr
CEpIIOBUIHON WM JIOUEPHBI ENTOH), NEePCIEeKTUBHOIO MJsl HCHOJb30BAaHHUS B
COCTaBe JIONTOJIETHUX YCTOMYMBBIX JIYTOMACTOMIIHBIX arpoleHO30B, Tpedyer
aJaNTHBHOM TEXHOJOTHM CEMEHHOT0 pa3MHOXKEeHMA HHTpoayueHTa. K Hacrosmemy
BpeMeHH (U3HOIOrNUecKasi PeakLysl PaCTeHUH JTIOLEPHBI KOPHEBUILHOTO MOpdoTUIa
Ha 00paboTKy Omoperynsaropamu, 3h(HEeKTUBHBIMHE IS CEMEHHBIX TIOCEBOB IIOLIEPHEI
CTEPXKHEKOPHEBOr0 MOPQOTHUIA TPAKTUYSCKH He u3ydeHa. O0bekT. Pactenus 1-2
roja JKM3HM HMHTPOAYyLEeHTa aukoi mnomymsiuuu M. falcata nnmmHHOKOpHEBHITHO—
cTep)kHeKopHeBoro  Mmopdoruma W KynetypHoit M. falcata  (copr  ‘Bepa’)
CTEpP)KHEKOPHEBOTO MOp(}OTHIIA B CEMEHHBIX TOCeBaX Ha JEPHOBO—IOJ30JIUCTON
cyrecyaHoi noyse. MaTepuajbl 1 MeTOAbL. [1Jiss OMOPEryJIsSIUN MCIIOJIb30BaIH J[Ba
MHUKPOOHBIX Ipemapata KOMIUIEKcHOro peiictBusi — S3  («Puzodoc» mapku
«JIrouepHay) w S5 (wramMm KyabTypsl  Sinorhizobium meliloti) myrem: 1)
MPEINOCEBHON 00pabOTKK CeMsiH; 2) BHECEHHS B IMOYBY IOJI BCXOJbI, 3) COUCTaHMS
WHOKYJISIIIMA ~ pU30C(EpHON TOYBEI C BHEKOPHEBOW 00pabOTKON pacTeHuit
(uroropmoHOM TOMOOpaccuHONMUAOM B (aze Oyronusamuu. Pesyastatsl. [lon
BO3/ICHCTBHEM HMHOKYJSHTOB S3 M S5 y KyIbTYpHO#H IIONEpHBI CTEP:KHEKOPHEBOTO
MopdoTHIIa 2-KpaTHO BO3pacTalo Ha KOPHIX KOJMYECTBO CHUMOMOTHYECKUX
KiyOeHpkoB, B 1,4-1,5 pasa mnoBelmanach HMX a30TGUKCHPYIOLIass AaKTUBHOCTH,
VIUIMHSUICS TIEPHOJl HONMYJSIMW. Y WMHTPOAYIEHTa mpemapar S3, cojaepiKaiuii
kyneTypy  Rhizobium, o6oramennyo  (hocharMOOMIH3YIOMMMIA — OaKTEPUIMH,
CTHMYJIMPOBaJl PU30TeHe3, 00pa30BaHUE KOPHEBUIIHBIX M OPTOTPOITHBIX HA3EMHBIX
no0eros, Mmiog000pa3oBanue. DHOEKTUBHOIO CHUCTEMHOTO JCUCTBUS MHUKPOOHBIX
npenapaToB ¥ UX KOMOHWHAIMU C (PUTOrOPMOHOM Ha HOJYJISIINIO, GYHKIUOHAILHYIO
aKTHMBHOCTh CUMOMOTHYECKOTO ammapara, Maccy cemsH y M. falcata xopueBuniaoro
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MopdoTHma He ycTaHOBICHO. BbIBoabl. [loBbiicHHE  a30TdUKCHpYOLICH
CIIOCOOHOCTH ¥ CEMCHHOM TPOJYKTUBHOCTH HWHTPOAYIICHTa BO3MOXHO IPH
HCTIONIb30BaHMK KynbTyp Rhizobium, co3maHHBIX Ha OCHOBE MPHUPOMHBIX H3OJSTOB,
BUAOCIENUGUYHBIX  UIA  IIHHHOKOpHeBHMIMHOTO Mopdoruma M. falcata, wu
NPUMEHEHUH (PUTOTOPMOHAITLHBIX CTUMYJISITOPOB POCTa C YUYETOM OHTOTCHETHUECKUX
OCOOCHHOCTEH Pa3BUTHI HAJ3EMHBIX U MOJ[3EMHBIX OPTaHOB MHTPOIYIICHTA.

Kawuesrsie ciaoBa: Medicago falcata, mmuHHOKOpPHEBHINHBI MOpPHOTHII,
UHTPOIYILIEHT, MOP(OreHes, a30TPHUKCAIHsA, CEMEHHAs POIYKTHBHOCTh, MUKPOOHBIE
HpenapaThl, FTOMOOPAaCCHHOM/I.

PHYSIOLOGICAL AND BIOCHEMICAL ASPECTS
OF REPRODUCING THE WILD LONG-RHIZOME MORPHOTYPE OF
MEDICAGO FALCATA L. UNDER CULTIVATION

T. A. Budkevich®, Zh. M. Anisoval, L. G. Tarshis?, Z. M. Aletshenkova®,
A. A. Fedorenchik® V. A. Khripach*, M. I. Zavadskaya®*, M. M. Korotkov®
V. F. Kuprevich Institute of Experimental Botany of NAS,

Minsk, Belarus, e—-mail: tosik1947@mail.ru
2 Ural State Pedagogical University, Yekaterinburg, Russia
* Institute of Microbiology of NAS, Minsk, Belarus
* Institute of Bioorganic Chemistry, Minsk, Belarus
®Polessky Institute of Plant Growing of NAS, Krinichny, Belarus

Background. Successful introduction of the long-rhizome yellow alfalfa
(Medicago falcata L.) ecotype, promising for utilization within long—term meadow
pasture agrocoenoses, from wild flora into cultivation requires an adaptation
technology to enable seed reproduction of the introduced plant. Up to the present,
physiological responses of rhizome alfalfa plants to the treatment with bioregulators
effective for taproot alfalfa plants remain an open question. Objective. One— or two—
year—old plants of the introduced wild M. falcata population of the long—
rhizome/taproot morphotype and cultivated (cvr. Vera) M. falcata of the taproot
morphotype in seed plantings on soddy podzolic sandy—loam soil. Materials and
methods. Two microbial preparations with complex effect — S3 (Rhizophos, brand:
Lucerne) and S5 (active strain of Sinorhizobium meliloti) — were used for
bioregulation by 1) pre—sowing treatment of seeds; 2) application into the soil under
shoots; and 3) combining inoculation of S3 and S5 into the soil with the
phytohormone homobrassinolide extra—root treatment of the plants at the budding
stage. Results. The growth activators increased seed productivity, nodulation and
nitrogen fixation activity in the cultivated taproot yellow alfalfa type but didn’t work
or depressed these traits in the long-rhizome type plants. Under the influence of S5
the number of nodules in model plants of the taproot type increased 2 times, and
nitrogen fixation activity increased 1.5 times, while under the influence of S3 these
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parameters increased 1.4 times. S3, containing the active strain of Rhizobium and
phosphorus—mobilizing bacteria, stimulated rhizogenesis, development of the rhizome
and overground sprouts, and fruiting in the introduced plant. No systemic effect of
microbial preparations or their combination with the phytohormone on the nitrogen—
fixing ability and seed productivity has been found in the long-rhizome morphotype
of M. falcata. Conclusion. The problem of increasing nitrogen—fixing activity and
seed productivity of the introduced long-rhizome yellow alfalfa type may be solved
on the basis of Rhizobium natural isolates species—specific for the long-rhizome
morphotype of M. falcata and application of phytohormones with due regard to the
peculiarities of the root—shoot interactions in the course of ontogenesis.

Key words: Medicago falcata, long-rhizome type, introduction into cultivation,
morphogenesis, nitrogen—fixing activity, seed productivity, microbial preparations,
homobrassinolide.

BBenenune

Hapsiny ¢ TeHETHKO—CEeNeKIIMOHHOW  paboTOil  BakHas  3aj1a4a
pacumpenusi GpoHIa CeNICKIMOHHOTO MaTepHaa Jilsi CO3JIaHHsl YCTOMYUBBIX U
HPOJYKTUBHBIX COPTOB MHOTOJIETHUX KOPMOBBIX TPaB MOXET PEIIAThCS ITyTeM
TIOTIOJTHEHHSI €r0 Pe3epBa 3a CUeT MPE/ICTABUTEIICH eCTECTBEHHOU (IIOPHI.

OcHOBO# 0TOOpa IIEHHBIX SKOTUIIOB OOOOBBIX TPaB JUISl CENEKIIMOHHBIN
Heneid W MHTPOAYKIMH CIYXWJI W 10 HACTOSAIIee BpeMs SBIISCTCS
BHYTPUBHJIOBOI NOMMMOP(H3M PpACTEHHH, MpPU 3TOM Y HUCXOJHBIX (opm
OCHOBHOE BHUMAaHHUE yJCISETCS Pa3sHOOOpa3nuio MOP(OIOTHUSCKIX MTPU3HAKOB
¥ TMPOAYKIIMOHHBIX XapaKTEPUCTHK HAJ3EMHBIX CTPYKTYp, TPEKAE BCETro —
aHaTOMO—MOP(}OJIOTHYECKMM  OCOOCHHOCTSIM ~ T€HEPaTUBHBIX  OPraHoB
(Sinskaya, 1938; Semenov, Vlasova, 1985; Dzyubenko etal.,, 1991;
Shamsutdinov etal., 1999; Novoselova, 2009). Beenenue B KyibTypy |
CEJIeKIIMOHHAs MPOPadOTKa MEPCIEKTUBHBIX ISl PaCTEHHEBOJCTBA SKOTHIIOB
0000BBIX TpaB Ha OCHOBE MNoJuMoOp(dH3Ma OpPraHoB MOA3EMHONU cdeprl 10
HACTOSIIIIETO BPEMEHH HCIOJNb3yeTcs KpaiiHe HenocratouHo (Budkevich etal.,
2009; 2011a; Laman etal.,, 2010), nHecmMoTps Ha TO, YTO ajanTalUs K
BO3JICHCTBUIO (haKTOPOB CPEbl Y MHTPOAYIIEHTOB Peallu3yeTcsi, MPeX/e BCEro,
gepe3 MeXaHM3Mbl MOpP(OIOrHYecKHX U (DYHKIMOHAIBHBIX —aJanTaiui
KOPHEBBIX CHCTEM pacTeHHid. B psay MHOTOJIETHHX TPaBSHUCTBIX BHUJIOB
0000BBIX HIMPOKAs 3KOJOTHUYECKAs IIACTHYHOCTh MOP(OIOTHH KOPHEBBIX
cucteM HauOoiee CBOMCTBEHHa pacTeHHsM wu3 poxoB Medicago L. u
Trifolium L. (Mixajlovskaya, 1981; Grigoreva, 1983; Zhukova, 1986).
XapaxTepHblil ipecTaBuTens Takux BugoB — Medicago falcata L. — nrouepna
ceprioBuHas (WM JrOIIEpHA kenrtas). MopdoTuil ee KOPHEBOW CHUCTEMBI B
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3aBUCHUMOCTH OT YCIOBHUM MPOU3PACTAHUS MOXKET H3MEHSTHCS OT CTEPIKHEBOTO
70 KOPHEBHUIIHO—CTEPKHEKOPHEBOrO ¥ KopHeotmpbickoBoro (Kul tiasov,
Grigor-eva, 1978).

B X0Ze  JIOJITOBPEMEHHOTO JKOJIOTUIECKOTO MOHHUTOPHHTA
PACTUTENFHOCTH €CTECTBEHHBIX JIYTOB HU3HMHHO—CYXOJOJBHOTO THINA Ha
TeppuTopun MuHCKOH obOnactu benapycu ObuUIM BBISIBIICHBI 3aHUMAFOIINE
3HAUUTENBHBIE TUIOMAIN OCOKOBO—3JIAKOBO—PA3HOTPABHBIC AacCCOIUAINH C
YCTOHYMBO BBICOKUM J0JIEBBIM ydactueM nomyssiiuii M. falcata. B pasubie mo
MOTOJHBIM  YCIIOBUSIM  BETETAIIMOHHBIC CE30HBI IPOCKTHBHOE IOKPBITHE
M. falcata BappupoBano 1o romam HaOmoAcHHME B npeaenax 33-45%,
JOCTUTAsl B OTJENbHBIC TIEPUOJIBI Ha yJacTKaX C IMOBBIMICHHOW BIIAXKHOCTBIO
AKKyMYJISITUBHOrO Tropu3oHTa mnouBel 50—60%. Kak mnokazanu pe3ynbTarsl
CTAIIMOHAPHBIX JKOJIOr0—(UTOICHOTHYECKUX WCCIEAOBaHNN, HaOI01aeMoe
ycToiunBoe BocmpousBoacTBo M. falcata B coctaBe yroBbix (DUTOIIEHO30B
COMPSKEHO C OCOOCHHOCTSIMH MOp(QoreHe3a €€ KOPHEBOH CHCTEMBI,
NPEJCTaBIISIONICH CMENIAHHBIA JTTMHHOKOPHEBUIIHO—CTEP)KHEKOPHEBOM THII,
YTO TIO3BOJIIET 3a CYET OOpa30BaHUS MAacChl MPOJYKTHUBHBIX HAJI36MHBIX
no0EroB Ha MHTCHCUBHO HAPACTAIOIIUX KOPHEBUINAX €XKEroAHO 00eCIeunBaTh
TOMY BUAY 3HAUUTEIBHBIA TPOIEHT y4acTHs B CTPYKType TpPaBOCTOS U
BBICOKHI YpOBeHb ceMeHHOM mpoayktuBHoctH (Budkevich et al., 2003, 2009;
Budkevich, Stepanovich, 2011). BBeaeHnue B KyJabTypy 3TOrO MEPCIEKTUBHOTO
JUISL JTyTONacTOMIIHOTO MCIOJIb30BaHUSI MOP(POTHUIIA TUKOPACTYILEH JIFOIIEPHBI
JKEJITOM W CO3/J[aHHe HOBOTO KCXOJHOTO MaTepuaiga IIyTeM CEMEHHOTO
pa3MHOXKEHHUsI ee JUKHX (OpM TOTPEeOOBAaIM TEXHOJIOTUH, aJalTHBHON K
KOHKPETHBIM MOYBEHHO—KJIUMATHIECKUM YCIIOBUSAM BO3JIC/IBIBAHUS CEMEHHBIX
MOCEBOB HAa OKYJIBTYPEHHBIX IO4YBax. [lepBBIMH dTamamMu pa3pabOTKU
TEXHOJIOTUH OBIJIO  BBISIBICHHE BBICOKOMPOAYKTUBHBIX M  YCTOWYHBBIX
nonynsiuii - aukopactymieir M. falcata, xapakrepusyronuxcst Hanbosee
KaueCTBCHHBIM M JKU3HECIIOCOOHBIM CEMEHHBIM MATEPHAJIOM U OIpeieiiCHUE
ontuMyMa daapuyeckux (GaKTOPOB JUISI PA3BUTHUS CHUCTEMBI IOJ3EMHBIX
OpPTaHOB, BETETATHBHOIO BO30OHOBIICHUS W (OPMHpPOBAHUS CEMEHHOU
NPOJAYKTUBHOCTH PACTCHUH.

[To nmaHHBIM WCCIEAOBAHWNA B TMPUPOTHO—PACTUTEIHHBIX JIYTOBBIX
skocucremax (Budkevich etal., 2011), onTumMaabHBIMU YCIOBHSIMH Pa3BUTHUS
3JIEMEHTOB CEMEHHOM MPOAYKTUBHOCTH PACTEHUH W TOTYICHHSI TTOJTHOIICHHBIX
JKU3HECIIOCOOHBIX  CEeMSH JIMHHOKOPHEBHUIIHOTO MOP(OTHUIA  IJTFOLIEPHBI
XKenToi aBistoTces cpenHekucibie (pHkel = 4,25-4,60) 1epHOBO—TIOI30/THCTHIC
MOYBHI JIETKOTO MEXaHHUYECKOTO COCTaBa C OTHOCHUTENHHO BBICOKUM MJIS ATOTO
TUTIAa TI0OYB  COJEPKAaHWEM BJardk B  aKKyMYJSITHBHOM  TOPH30HTE
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(R2 H,0 = 0,639). Pa3zBuTue u HaKoIIeHHe OMOMAcChl KOPHEBUII — MTOTEHIIAAIA
3(PEeKTUBHOTO BEreTaTUBHOIO BO30OHOBIICHHS PAacTeHHM — B Oojee ciabou
CTETIEHH, YeM II0Ka3aTelld CEMEHHOH MpPOAYKTUBHOCTH, KOPPEIHPYIOT C
BIIAXKHOCTBIO I10YBBI (R2H20 =0,478) m B Juama3oHe KHUCJIOTHOCTH C
pHkci4,25-7,45 akkyMyJIsTUBHOTO TOPHU30HTA MPAKTHYECKH HE 3aBHCAT OT
peaKkMu MOYBEHHOU Cpeibl (R2 pHkci= 0,041). Hapsany ¢ monmenupoBaHueM
ONTHMATBHBIX  [MApaMETPOB  PEKMMA  BOJHO—MUHEPATBHOTO  ITUTAHUS
UHTPOAYLEHTa B Pa3pabOTKy arpOTEXHUYECKUX MPUEMOB BBIpAIIMBAHUS €ro
CEMEHHBIX IIOCEBOB B KYJbTYpPE BKIIOUEHBI 3a/a4d  HCCIECIOBAHMA,
OpUEHTUPOBAaHHBIE HA M3bICKAHHE CIIOCOOOB OSK30T€HHOW pEryisiluud C
MPUBJICYCHHEM OWOJIOTMYECKH AKTHBHBIX COCAMHCHHUN, CTUMYIUPYIOMINX, C
OJIHOI CTOPOHBI, ONITUMAIIBHOE PAa3BUTHE HAJA3EMHON PENPOTYKTUBHOU chepbl
pactenuii, c¢ gapyrod — d¢pdexruBHOe PyHKIMOHUpOBaHHE 00OOBO—
pu300uaIbHOrO0 KOMIUIeKca. B oTHomeHnn GO0OBBIX TpaB B KaueCTBE TaKUX
PETYISATOPOB MPUOPUTETHO PEKOMEHYETCsI pacCMaTpuBaTh pa3padaTbiBacMble
Ha OCHOBe KyibTyphl Sinorhizobium meliloti mukpoOHbie Ouomnpenaparsl u
perynsropsl  pocta (¢uToropmoHansHoi npupoasl (Babich etal.,, 1996;
Tikhonovich, 1997; Butvina et al.,1997; Paty ka, 2005; Koc" et al., 2006).
Llens HacTosimed paboOThIl — HccienoBaHue MOPGHOPHU3NOTOTHUECKIX
XapaKTePUCTUK Pa3BUTHUA M a30THUKCHUPYIOLIEH CIIOCOOHOCTH IUKOpacTyIlen
JIOIEPHBI  KENTOW JUIMHHOKOPHEBUIIHOTO MOp(OTHIIa TpH CEMEHHOM
Pa3MHOXKEHUU B KYJIbType U OIeHKa 3(P(GEKTUBHOCTH BO3JCHUCTBUS HA 3TU
IpoIecChl MUKPOOHBIX OMOMpenapaToB KOMIUIEKCHOTO JIEHCTBHSA, YCIICIIHO
PUMEHSEMbIX Ha CEMEHHBIX ITOCEBaX JIIOLEPHBI TOceBHOM — M. sativa L.

Marepuajbl 1 METOABI

Mopdodusnonornueckue HUCCIEIOBaHUS TMEPBUYHBIX HHTPOIYIIEHTOB
M. falcata, BeipareHHBIX U3 OTOOPAHHBIX MO MOKA3aTEISIM KHU3HECIIOCOOHOCTH
Y TIOCEBHBIX KAU€CTB CEMSH AUKOM MOIMYISIUU, TPOBOIUIH:

— B MOJIETIbHBIX TIOJIEBBIX OMBITaX (OMBITHBIA Y4acTOK Ha TEPPUTOPHH
IIbC HAH benapycu), 3anoxeHHsix B 2012-2013 rr. Ha OKyJIbTypeHHOMH
JIEPHOBO—TIOA30JIMCTON CYyMECUYaHOM TIOYBE; CIOCO0 TI0CeBa KBaJpaTHO—
THE37I0BOH ¢ mupUHON Mexaypsanii 40 cM; miomaas ONbITHOW ASNSHKHA 6 M2,
MOBTOPHOCTh TPEXKpATHAS,

— B MOJEBBIX ONBITAX MO CEMEHHOMY pPa3MHOKEHHIO JIUKOPACTYILEH
GbOopMBI  JTIOTIEPHBI  JKEATOW KOPHEBUITHO—CTEPKHEKOPHEBOTO MOpGhOTHTIA,
3anmoxkeHHbIX B 2010 m 2011 romax KBagpaTHO-THE3IOBBIM CIOCOOOM Ha
OTBITHBIX TIOJISIX PecnmyOauMKaHCKOTO HAyYHOTO JOYEPHEro YHUTApHOTO
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npeanpusitust (PHAVYII) «llonecckuit MHCTUTYT pacTeHHEBOACTBa». OOmas
IUIOIAgb CEMEHHBIX rToceBoB 100 e

Bo Bcex omblTax arpogoH B HAaXOTHOM TOPU30HTE  IOYBBHI
HOJ/IEP)KUBAJICA €XKETrOJHbIM BHECEHHMEM MHUHEpPalbHbIX YHOOpEeHHH B 1103€
PO90K120 n. B. Ilepen moceBoM ceMeHa CKapHU(PUIUPOBAIA MEXaHUYECKUM
criocobom. C 1enpi0 BBIABICHHUS OCOOCHHOCTEH MOp(oPU3N0IOrHIecKux
peakiuii HMHTPOJYIEHTa MpH BHIPAIIMBAHUM HAa OKYJIbTYPEHHOH IOYBE
OJTHOBPEMEHHO C 3aKJIaJKOH ONBITOB CEMEHaMM IUKOpAacTyLIeH MOMmyJsLuu
BCE OTBITHBIC BapUAHTHI OBLIM MPOAYOIMPOBAHBI BEICEBOM CEMSIH KYJIbTYpPHOR
monepHbl xkenToil copra ‘Bepa’, BbiBegenHoro B PHJVII «llonecckuit
UHCTUTYT pacTeHueBojcTBa» (aBrop: Kaux. c.—X.Hayk II. T.IIukyn). [nsa
00pabOTKH PaCTEHUH UCIIOJIB30BAIM JBa OHOIIpenapara:

1) S3 - kommnoHeHT MuKpoOHOro mpemnapara «Puzodoc» wmapku
«Jlrouepna» (pazpabotuuk — Mucrutyr mukpoduonorun HAH benapycu).
OcHoBa mpemnapata — akTuBHbIe mTaMMbl Rhizobium, cnenmduunbie s
JIOLEPHBI TTOCEBHOM, B KOMILIeKce ¢ (hochaTMOOMIN3YIOMKUMU OaKTEepUsIMH,
NEePEeBOSIIMMU  TPYAHOPACTBOPUMEBIE (ocdaTel TOYBBI W yHOOpeHU B
JOCTYIIHYIO pacTeHusM (popmy;

2) S5 — mrramm KyneTypbl Sinorhizobium meliloti.

WNHokynsauuss MUKpOOHBIMH OHOIIpernaparaMu MPOU3BOAMWIACE B JBYX
BapHaHTax:

1) 3aMaunBaHUEM CEMsIH IIE€pe]] TIOCEBOM;

2) BHECEHUEM Yepe3 JIBE€ HEJENN M0CIIE MOSABICHHUS BCXO0B B IIOYBY MO/
pacTeHus B Xuakoi ¢opme u3 pacuera 200 mi/ra npenapata (KOHLIEHTpPAIUSL
1x10°° M1/11). B KOHTpOJIBHOM BapHaHTE OIBITA C UHTPOIYLIEHTOM JIOLEPHBI
JYHKHU TIepe/i BHICEBOM CEMsIH IOJIMBAIM BOAHOM CyclieH3Mel CBeell MOYBHI,
OTOOpaHHOM Ha y4yacTKe MPHUPOAHOIO Jyra ¢ JAUKOPACTYyIIeW IoLepHOu
KENTOH, B KOHTPOJE ONbITa C KYJIbTypHOH (HDOpMON JIOIEpHBI KEITON
UH(UIIMPOBAHUE OCYIIECTBISIIOCh CIIOHTAHHBIMU InTamMmamu Rhizobium us
MOYBBI IIOJ] POU3BOJICTBEHHBIMU MTOCEBAMH COPTOBBIX CEMSIH.

Jns  oueHkn A(PQEKTUBHOCTH BKIIOUEHUS B  pa3pabaTbIBAEMYIO
TEXHOJIOTUI0 ~ CEMEHHOI0  pPa3MHOXKEHHUs  MHTPOJYLEHTa  NPUMEHEHUS
MUKpPOOHBIX IpenapaToB B KOMIUIEKCE C BHEKOPHEBOM 00pabOTKOM pacTeHuit
cTumyssitopamu pocta utoropmonansHoi mpuposast (Volkogon et al., 1997,
Koc™ etal., 2007) JONONMHUTENBHO K BBINIE YKAa3aHHBIM BapHaHTAM
UHOKYJISIUMU OBUIM BBEJIEHBbl BAPHAHTHI C COYETAaHUEM HMHOKYJSALUH U
00paboOTKM pacTeHWd mpernapaToM «OMUH TUTFOC» (aKTHBHOE BEIIECTBO
roMoOpacCUHONNN), pa3paboTaHHbIM B MHCTUTYTE OMOOPraHMYECKOW XMMUHU
HAH Benapycu (Khripach et al., 2000). O6paboTKy pacTeHHi MPOBOIAUIHA 2—
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KpaTHO — B (pa3aX CKPBITOW M TMOJIHOW OyTOHM3ALMU IMyTEM ONPBICKUBAHUS
HA/36MHOM 4YacTH KycTa BOJHBIM pPacTBOPOM IIpernapara B KOHIEHTPALUU
1x10° M.

AHnatomuueckue ¥ MOP(POMETPUYECKHUE HCCIEI0BaHMs NPOBOAMIM HA
pacTeHUsIX HEepBOr0 W  BTOPOrO Troja JKWU3HW, JOCTUTIIUX  (a3sl
IIOJIHOT'O [IBETEHUSI—HaYaja 1104000pa3oBaHus. B Haj3eMHOM 4acTH ONBITHBIX
pactenmii ompenemsiii - GOpMy KycTa, BBICOTY HAJI3€MHBIX I0OOETOB,
KOJINYECTBO MOOEroB 1-To mopsijika, KOJIMYECTBO MEXA0Yy3auil Ha nobere 1-ro
nopsijika, GopMy JIMCTOBOM IIaCTUHKY; JrcToBoM uHaekc (L/D); B moa3zemHoi
chepe — tun (GpopMy) KOPHEBOH CHCTEMBI, JUIMHY TJIABHOTO (CTEP>KHEBOTO)
KOpHSI, KOJINYECTBO OOKOBBIX KOpPHEW 1-TO mopska, HaJIM4Me KOPHEBUIIHBIX
no0eroB, Halu4yhMe CUMOMOTHYECKMX KIYyOEHbKOB. /[l aHaTOMUYECKHX
UCCIIEIOBAaHUM B  KaXJIOM BapuaHTe oOmOblTa oOTOMpanu  Haubosee
MOP(OJOTHUYECKH  PENpPE3eHTATUBHbIE  KOPHEBBIE  CHUCTEMBI,  KOTOpbIE
¢ukcupoBamu B 96% odraHone. WM3ydeHue 0coOEHHOCTEW aHATOMO—
MOP(OJIOrHUECKON CTPYKTYPbI 3JIEMEHTOB 10JI3EMHON CUCTEMBI HHTPOIYLIEHTA
U PacTEHUH KyJIbTYpHOW (DOPMBI JIOLEPHBI TMPOBOJMIN METOIAOM CBETOBOM
MHUKPOCKOIIMM Ha IONEpPEYHBbIX cpe3ax IJIaBHOTO KOPHA M KOpPHEBUIL INpPHU
yBenmuenun  90°  coryacHo MeToauueckuMm  paspaborkam JI. I'. Tapmimc
(Tarshis, 1975, 2003).

JleiicTBue  WHOKYJISSHTOB ~ HAa  pa3BUTHE H  IPOAYKIHOHHBIC
XapaKTEePUCTUKH KOPHEBBIX CUCTEM M AKTUBHOCTb a30T(QHKCAIIMM KOPHEBBIX
CUMOMOTHYECKUX KIIYOSHBKOB JIIOLEPHBI UCCIEIOBAIN Ha PACTEHUSIX MEPBOTO
rojia )kKM3HU B (haze 1BeTeHUs. AHAIU3 a30TPHUKCUPYIOLIEH (HUTPOreHa3HO)
AKTUBHOCTH KOPHEBBIX KIYOCHBKOB PACTEHHH OIBITHOTO W KOHTPOJBHOTO
BAapUaHTOB  OCYIIECTBIsIM B 10—KkpaTHOH  MOBTOPHOCTH  ITHIICH—
arnleTwiieHoBbIM  MetogoM  (Hardy etal, 1975) B moaudukaimu
A. W. 3a6onotaoro (Zabolotny'j, 2003) ¢ wu3MepeHHEeM Ha Ta30BOM
xpomatorpade «Chrom-5» (UCCP), cHabxenHoM kosonkoi «Cemumop 600%.
PasjieneHue ra30Boil cMecH MPOM3BOIMIOCH NPy TeMiieparype kosnonku 90°C,
TEMIIEpaType IUIAMEHHO—HOHU3aMOHHOr0 Jerekropa 240°C u  ckopocTH
IIOTOKAa BojopoJa 28 oM®/MuH.

DJeMeHTBl CEMEHHOW TPOJYKTUBHOCTH JIIOIEPHBI (KOJIMYECTBO W
maccy 0000B B pacdere Ha MpOXYKTHBHBIM moOer, maccy 1000 cemsH)
onpenensii B ¢aze OypboIx (3peibix) 6000B.

[Tonmy4yeHHBI SKCIEPUMEHTANBHBIA MaTepuan o0paboTaH MeTonaMHu
BapHUaIMOHHOW CTAaTHCTHUKU C TIPUMEHEHHEM CTaHIAPTHOTO IaKeTa MporpamMmm
Exel.
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Pe3yabTaThl U 00Cy:KIeHUE

Cpasnumensvhnolit. mopgomempuueckuii aHaiu3 pocma u pa3eumus
pacmenuii  nepeUYHO20 UHMPOOYUEHmA U KyJ1bMYPHOU NONYAAUUU
Medicago falcata ¢ nosneeom onvime no cemennomy pasmuodicenuIo
ouKopacmyue JI0yepHbl OJIUHHOKOPHEBUUIHO—CIEPHCHEKOPHEEO20
Mopghomuna

CormacHO JUTepaTypHbIM JaHHBIM 110 Oumosioruu M. falcata xax
anemeHnta  mpupomaHoit  dmoper  (Grigor'eva,1983;  Zhukova, 1986),
XapaKTepHbIMU MOP(OTOrHUECKUMHU MTPU3HAKAMU 3TOTO BUJA SIBJISIOTCS:

— MHOTOYHCIIEHHBIE CTEONM, BOCXOJSIINE, TMPSAMBIE WIH TPOCTEPTHIC
(20) 40-80 cMm BbICOTOI, €100 BOJIOCHCTHIE HIIH TOJIBIE;

— JIACTOYKU PA3TUYHON (POpPMBI M pa3MepoB, OOpaTHO-SHIECBUIHBIC,
MPOJIOJTOBATO-TIAHIIETHBIE, OBAJIbHBIE WM OKPYIJIO-SIMIIEBUAHBIC, JIMCTOBOU
naaekc 2,5-3,0;

— B IIpeJIesiax apeayia COXpaHsIeT CTePKHEBYIO KOPHEBYIO CUCTEMY;

—  MHOTOJICTHSISL ~ creOneBas 4acTb  MPEICTABICHA  KaylIeKCOM,
MEPBOHAYANILHON OCBIO KOTOPOTO «...SBJISIETCS YIJIyOJNEHHBI B IOYBY
THIOKOTUJIb C CEMSJOJbHBIMH TOYKAaMH M OCHOBAHHWS HapacTalolUX |
CMEHSIOUIMX JpYyr Apyra mno0eroB 2-3-TO MOPSJIKOB C TOYKAMU B UX
OazanpHON dactu. Kaynekc Qopmupyercss Ha ypoBHE IIOYBBI, a 3aTeM
MOCTENIEHHO YIIyOisieTcsi B Hee. Y OCHOBaHUS MHOTOYHMCIIEHHBIX MOOEroB,
BO3HHUKAIOIIMX HA BTAHYTOM B TIOYBY KayJIeKCe, YacTo OOpa3yroTcs
npuaaTouHsle crebneBbie KOpHU. OHH, a TaKXkKe MPUJATOUYHbIE KOPHU Y TIOYEK B
OCHOBaHUHU PA3BUBAIONIETOCS MOOEra CIOCOOCTBYIOT TOMY, 4YTO OasaiibHas
4acTh MOJIOZIOTO Mobera mpuoOpeTaeT MIardoTPONHBINA XapakTep, MoJieraer
WM yrayonsiercs B nouBy. biaromaps ennHol kaMOManbHOM cucTeMe Kayiekc,
KaK M KOpEeHb, CWJIBHO pa3pacTaeTcs B TOJIIMHY U CTAHOBUTCS MHOTOJIETHEH
OCHOBOM BCEM HAA3€MHOM 4YacTH O3TOr0  TPaBSIHHUCTOIO  PACTEHUS»
(Mixajlovskaya, 1972. C. 89)

— KOpHEBHMIA OOBIYHO 0O0pa3yloTcsi K TpeTbeMy TOJy JKU3HH,
«BO3HUKAIOT OCEHBIO U3 CEMSI0JIbHBIX MMOYEK KayJeKca B BUJE ... MMOJ3EMHBIX
1aruoTponHeix noderos. 1o cnocody nx oOpa3zoBaHUs UX MOXHO OTHECTH K
KOpHEBHIIIaM TumoreoreHHoro tuma ...» (Mixajlovskaya, 1972. C. 70),
HapacTalOT CHMIIOJMAJIBHO W TIPEBPALIAIOTCS B PA3BETBIICHHBIA JUTMHHBIN
IIHYPOBUIHBIM TMOA3EMHBIM OpTaH, XapaKTepU3YIOIIUWCS MeTaMepHBIM
CTPOCHHEM, B OTIIMYHUE OT IIABHOTO U OOKOBBIX KOPHEH.

[To pe3synbraTaM UCCIEAOBAaHHUS IOJ3EMHBIX OpPraHOB PAacCTEHUH
JFOTIEPHBI JKETOH TMEepBOrO TOAa XM3HH, BHIPAIIEHHBIX Ha OKYJIBTYpEHHON
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JICPHOBO—TIO/I30JIUCTON CYNECYaHOW TII0YBE OINBITHOTO YyYacTKa U3 CeMSH
JTUKOpacTyIIei JIIOLIEPHBI JUTMHHOKOPHEBUITHO—CTEP>KHEKOPHEBOTO
MopdoTtuna, HabIIOAAJICS ONPENEICHHBIA TOTMMOP(U3M OJ3EMHBIX OPraHOB
(puc. 1, 2). Y nonoBuHbl 0coOeii B BbIOOpKE 13 20 3K3eMIUIIPOB Pa3BUBAIHCH
TOPU30HTAILHO OPUEHTHPOBAHHBIE MOOETH, KOTOpPbIE IMO3XKE, YIIyOlssich B
MOYBY U YKOPEHSSCh, JaBAIM HA4YaJIO PAa3BUTHUIO TUIOTCOTEHHBIX KOPHEBHIILL
(cM. puc. 1). Pa3BuTue KOpHEBUILHON CUCTEMBI B JAIBHEUIIEM IPOUCXOIUIO
no TUIy, HaOMOIaBIIEMycs B MPUPOAHBIX YCIOBHSX — 32 CYET
CHUMITOIMATIBHOTO HapacTaHUsl KOPHEBUIL (POPMUPOBAINCH IUIATHOTPOINHAS U
oprorponHas dactu pactenus (Mixajlovskaya, 1981; Grigoreva, 1983;
Budkevich etal., 2009). [TnaruorponHbie 4acTH KOPHEBHUIN C YIUIMHCHHBIMU
MEXJIOY3JIMAMU HECIM Ha cebe 4YellyeBUJHbIE JHCTOYKH, M3 TIOYeK B
OCHOBAaHMU KOTOPBIX BIIOCJTEICTBUH BBIPACTATM TOHKHE TPUIATOYHBIE
norjoujaronue kopemku. C Bo3pacToM MOJ y3JI0M KOPHEBUII BO3HUKAIH IO
OJTHOMY MHOTOJICTHHE YTOJIIAIONIMECS M TIYyOOKO YXOISAIIME B 3EMIIIO
«BTOpUYHO—CTepkHEBBIe» 10 H. C. Muxaitnosckoir (Mixajlovskaya, 1972,
1981) kopHM (WM Tak Ha3bIBa€Mble MOY3JI0BbIE MIPUAATOUYHbIE KOpHM). Yarie
OHM OTMEYAJIUCh B 30HE Iepexoja IUIArMOTPONHON YacTh KOpPHEBHUIA B
OPTOTPONHYIO YacTh, BOJM3M OCHOBaHHMS HAJ3EMHBIX aCCUMIIIMPYIOMINX
no0eroB pacteHus. B ecTeCTBEHHBIX YCIOBUSX MPHU €KETOJHOM BEreTaTHBHOM
BO300HOBJICHHH Yy BHJIa MOXXET BO3HHMKATh HECKOJIKO MAPIHAJIbHBIX KYCTOB,
CBSI3aHHBIX JPYT C JIPYrOM T'HIIOreoreHHbIMU KopHeBuinamu (Zhukova, 1986),
YTO HAOJIIOIAJIOCH B HAIIIUX OIBITaX, HAYMHAS CO BTOPOTO I'0JIa BETETALINH.

VY npyroit yactu ocobel U3 BBIOOPKH MHTPOIYIEHTA JIIOLEPHBI KEITON
KOpDHEBUINIA HE pa3BUBAINCH, a TMoJ3eMHas cdepa pacTeHHil Oblia
IpeCTaBiIeHa CTEP)KHEBBIMU (Yallle JBYX—TPEXTOJIOBUATBIMH) KOPHSIMHU
(cm. puc. 2). B 6azanbHON YacTH KOPHEBOM CHUCTEMBI UMEJCS KayleKC — T. H.
crebseBas yacTh credsiekopHs. Ha Bepxylke kayekca 3aKia blBaIiCh TOYKH,
U3 KOTOPBIX BBIPACTAIN Ha/I3€MHBIC TIOOETH.

JlanbHeiiliee uccieoBaHUE pPa3BUTHs IMOJ3EMHON CQepbl ONBITHBIX
pacTeHuil MepBUYHOTO WHTPOIYIIEHTA JIIOIEPHBI B ITIOJIEBOM MOJICITHHOM OITBITE
[0Ka3aJlo, YTO C BO3PACTOM KaK Yy CTEP)KHEKOPHEBBIX, TaK U Y KOPHEBHUILIHO—
CTEp)KHEKOPHEBBIX ~ DK3EMIUIAPOB  pa3Mephl  KayJeKca  BapbHpPOBAIU
He3HauuTeNnbHO: OoT 5—10 MM y pacTeHuil mepBoro roja »xu3Hu 1 10 15-25 mm
Yy pacTeHUW YETBEPTOro roja >KU3HU. B TO K€ Bpemsi BbIABICHHBIN
HOoIMMOP(U3M  TOA3EMHBIX  CHUCTEM  HMHTPOAYLIEHTOB B  KYJbType
CBHUJICTEIICTBYET KaK O HACIEAYeMOCTH MMM TpPU3HAKa KOPHEBHUIIHOCTH TPHU
BBEJICHUU B KYJbTYPY, TaK U O T€HETUYECKOH HEOJHOPOJHOCTH IO 3TOMY
NPU3HAKy CEMEHHOTO MaTephayia, COOpPaHHOTO B MPHPOTHBIX TOMYISIHIX C
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NPOAYKTUBHBIX OPTOTPOIMHBIX MOOEroB, WHUIMUPOBAHHBIX KOPHEBHILAMU
JTUKOPACTYIIEH JTFOLIEPHBI.

Puc. 1. Kaynekc u 0a3anbHast yactb  Puc. 2. Kayaekc n 6a3anbHas yacTb
KOPHEBO# CHCTeMbl HHTPOAYIEHTA  KOPHEBOI CHCTEeMbl HHTPOIYIEHTA

Medicago falcata kopHeBuIIHO— Medicago falcata
CTEePKHEKOPHEBOro Mop¢oTumna CTEePKHEKOPHEBOro Mop¢oTumna
(pacTeHue NMepBOro rojaa ;KU3HM) (pacTeHue MepBOro roja KU3HM)

Fig. 1. The caudex and basal part of Fig. 2. The caudex and basal part of

the root system in the introduced the root system in the introduced
long-rhizome/taproot morphotype taproot morphotype
of Medicago falcata (the plant of its of Medicago falcata
first year of life) (the plant of its first year of life)

JlanHble MOpP(GOJIOro—aHaTOMUYECKOIO aHaju3a IO/3EMHBIX OpraHOB
MHTPOAYLEHTA JIOLEPHBI ¢ (OPMUPYIOLTUMUCST KOPHEBUILAMH MTOATBEPKIAIOT
YETKO BBIPAKEHHYIO TETEpOpPU3UI0 JAHHOTO MOpQOTHUIA B KYyIbType —
KOPHEBUILE UHTPOAYLIEHTa aHATOMUYECKH JIETKO OTJIMYAaeTcs OT KOpHS, T. K.
UMeeT THUMUYHYI Jns Tmobera mydkoBylo cTpykTypy (puc.3b). B
CPaBHMTEIBHOM acCIleKT€ aHATOMUYECKUN aHaJW3 IOKa3bIBaeT, 4YTO IpH
AQHWIOTMYHOM  TKAaHEBOM  CTPYKType€  CpE30B  CTEP)KHEBBIX  KOpPHEHU
WHTPOAYLIEHTOB W PAaCTEHHM KyJIbTYPHOM NONYJSLHUHU TJIABHBIA KOPEHb
UHTPOJYLIEHTa OTJIWYaeTcst Ooyiee pa3BUTOM, dYeM y MpeACTaBUTENSA
KYJIbTYPHON (OpMBI, TPOBOASIIEH (TPAaHCIIOPTHOM) CUCTEMOH.
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b
Puc. 3. AHaToMHnueckasi CTpyKTypa cpe3a 0a3a1bHOI YaCTH CTePKHEBOI0
KOpHH (A) u kopHeBulia (b) mHTpOAYLEHTA
Medicago falcata (mepBwlii roja :ku3Hn)
Fig. 3. Anatomical structure of the cross—section of the basal part of the
root (A) and the rhizome (B) in the introduced
Medicago falcata (first year of life)

Puc. 4. AHaToMHYeckasi CTPyKTypa cpe3a 0a3a1bHON YaCTH CTEPKHEBOI0
kopHsa Medicago falcata kyabTypHoit nomyJasiuun (nmepBblii TO1 JKU3HH)
Fig. 4. Anatomical structure of the cross—section of the basal part of the

taproot in the cultivated population of Medicago falcata (first year of life)
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Oco0u  MHTPOAYyLIEHTA IO KOJHYECTBY CEKTOPOB  paauabHO
pacMoIOXKEHHBIX COCYAOB BTOPUYHOW KCHJIEMBI, pa3AeiisieMO TIpymnmnamu
CKJIEPEHXUMHBIX BOJIOKOH, JIBYKPaTHO TIPEBOCXOISAT PACTCHUS KYJIBTYPHOUN
(dbopMBI, HACUMTHIBAasE COOTBETCTBEHHO 12 paaMalibHBIX CEKTOpOB (puc. 3A) c
XOPOIIO Pa3BUTHIMU COCYIaMHU Pa3HOTO JUAMETpa MPOTHUB IIECTH CEKTOPOB Y
KYJIbTYPHOH JIFOLEPHBI (pHrc. 4).

MopdomeTrprudecknii aHallu3 HAA3EMHBIX OPTaHOB PACTCHUN JIOIEPHBI
JKEJITOM, BBIPAIICHHBIX W3 CEMSIH IUKOW MOMYJALHUUA JATUHHOKOPHEBUIIIHO—
CTEp)KHEKOpPHEBOr0 MOp(OTHUIIa B IOJIEBOM OINBITE€ 10 CEMEHHOMY
Pa3MHOKEHHUIO TIOKa3aJl, YTO y pacTEHUI MEPBUYHBIX HHTPOIYLIEHTOB BTOPOIO
rojia >KH3HH B OCHOBHOM IPOSIBUIMCH omnucaHHbie Bbimie (Grigoreva, 1983;
Zhukova, 1986; Budkevich etal., 2009) npusHaku, XapakTepHbIC s
UCXOJHOM Kot popmbl (Tabm. 1).

Ta6auna 1. XapakrepucTuka MoppoMeTpUYeCKUX NapaMeTPOB PacTeHUil
Medicago falcata Broporo roaa ;ku3Hu, BHIpaleHHBIX H3 CEMAH THKOM
MonmyJauu JJIMHHOKOPHEBUITHO—CTEPKHEKOPHEBOI'O Mop(])onma
U KyJbTYPHOU NOMYJIALHHA
Table 1. Characteristics of morphometric parameters of Medicago falcata
plants in their second year of life grown from the seeds of the wild
population of the long-rhizoma/taproot
morphotype and the cultivated population

Kymerypuas Hwukas mormysmus

TTOTYJISIIIHS .
ITokazarenn (copT Bepa) (mepBUYHBIH
(da3za pazButus pT Bep WHTPOIYIICHT)
pacteHuii — ctebaeBaHue) X1 x V. % X1 x V. %
Bricora pacrenus, cMm 25,94+2.8 10,8 23,8432 134
KonnuectBo moderos 10.342.3 22,0 23,049.0 39.1
1-ro mopska, mrT.
Hueno mexzoysmi 5,840,8 138 7,740.,9 12,0
Ha nodere 1-To mopsiika, IIT.
JIuctoBoM MHIEKC

+ +
(L/D) 1,73+ 0,12 7,1 2,23 +£0,15 6,7

Ilo naHHBIM CpaBHUTEIBHOM OIIEHKH pOCTAa W pa3BUTUS PACTECHUU
UHTPOJYLIEHTA U KYJIbTYPHOH MOMYJISALUHU, IPH OTHOCUTENBHO PaBHOM B (aze
cTebyieBaHUs pocTe HaA3eMHBIX TmoberoB (23,8+3,2 wu  25,9+2.8 cm
COOTBETCTBEHHO), MO KOJMWYECTBY IM00eroB 1-ro mopsaka (KyCTUCTOCTH)
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UHTPOJYLEHTHl MPEBOCXOIWIN PAacTeHHsl KyJIbTYpPHOU (GOpMBI B J1Ba, a IO
YHCIy MEXA0Y3/Iui Ha nobderax 1-ro nopsiaka B nosropa pasa. s orbopa u
NepeMEeIEHHsI B CETICKIIMOHHBIA MTUTOMHHK 3K3EMIUISIPOB ABYJIETHUX PACTCHUIN
UHTPOJIyLIEHTa c KOPHEBOM cHCTEeMOM KOPHEBUIIHOTO Win
KOPHEOTIPHICKOBOT'O MopdoTumnos HauboJee WH(OPMATUBHBIM
MOP(OJIOrMUECKUM MPU3HAKOM HAA3EMHOHN c(epbl CEMEHHOIO KycTa CITY KM
noKazareiab 4YuClia MEXIOY3/Iuid Ha moberax l-ro mopsaka (kod¢p¢uimeHt
KOppEeJsiUM €ro ¢ MPU3HAKAMU KOPHEBHUIHOCTH U KOPHEOTIIPHICKOBOCTH B
BbIOOpKE cocTasisil 0,769).

Bruanue muxkpoonwvix, npenapamoe KOMnieKcHo2o 0eiicmeus Ha
Mopgpozene3, npoOyKmMueHoOCHb U A30MPUKCUPYIOUYIO CHOCOOHOCHLDb
nepeuunsvix unmpooyyenmos Medicago falcata kopnesuuno—
CMEPIHCHEKOPHEB020 MOpPomuna ¢ Kyivmype

HccnenoBanue  coCTOSIHUST W (YHKIMOHQJIBHOM  aKTMBHOCTH
CUMOMOTHYECKOI0 ammapara pacTeHUl, KyJIbTUBUPYEMBIX B OIBITE C
PUMEHEHHUEM JIBYX BUJIOB HHOKYIISIHTOB, BEISIBUIIO CYIIECTBEHHBIEC PA3INUMs B
MOpP(HOMETPUYECKUX II0Ka3aTeNAX U YPOBHAX YAEIbHOH a30T(uKCUpyrolei
(HUTpOreHa3HOM) AaKTUBHOCTH CHUMOMOTHYECKHUX KIYOEHBKOB Kak MEXIy
pacTeHUsIMU MEPBUYHOTO MHTPOAYLIEHTA U KYJIbTYPHOU (OPMBI JIIOLIEPHBI, TAK
U pa3ianyusi, 00yCIOBICHHBIE IEHCTBUEM MUKPOOHNOIOTHYECKUX MTPETIapaToB.

JlaHHBIE CPaBHUTEIBHOIO aHaN3a IMOKa3aTelell OpraHoreHe3a ONbITHBIX
pacTeHuil B KOHTPOJBHBIX BAapHAHTaX YK€ B TEPBBIA TOJ JKU3HU YETKO
yKa3bIBalOT Ha CYLIECTBEHHBIE PA3IMuUs B CTpaTeruu 1mooderooOpa3oBaHUs y
WHTPOJYIIEHTOB U pacTeHHI copToodpasma (Tadi. 2). YV mepBbIX mpeodaagaroT
oOpasyroMecss Ha KayJeKce TOpPHU30HTaJbHO OpPHEHTHPOBAaHHbIE MO0erH!,
BIIOCJIEJICTBUM YKOPEHSIOUIMECS U JAlOIIMe Hayallo Pa3BUTUIO KOPHEBUILL, Y
PENpOYLEHTOB  KyJAbTYpHOH  Qopmbl  (opMmupoBanuck B OCHOBHOM
BEpPTUKaIbHbIE  (OPTOTPOIIHBIE)  HAJ3€MHble  MPOAYKTUBHBIE  TOOETH,
HOJ3eMHbIE MT0OETH 0OHAPYKEHBI JIUIIb Y €TUHUYHBIX PACTEHUH BBIOOPKH.

[Ipy »5>TOoM CcyMMapHOE€ KOJMYECTBO IOOEroB Ha pacTeHUH Y
npezcTaBuTeNell KyabTypHOH (POPMBI U MHTPOAYLIEHTA ObUIO PaBHO3HAUHBIM.
Y wuHTponmylleHTa IIOLEPHBI TpuUMeHeHne OwonpenapatoB S3 m S5
CTUMYJIMPOBAJIO O0pa3oBaHHE HAA3EMHBIX OPTOTPONHBIX IOOEroB U
NPOJYKTHBHOCTh WX 3€JICHOM Macchl, IPUYEeM CTUMYJIHPYIOIIEe BO3EHCTBHE
npenapata S3 (mpenapar «Puzodoc» mMapku «JlronepHay), B cocTaB KOTOPOTo
BXOJT AaKTHUBHbIE IITaMMbl KJIyOEHBKOBBIX M  (PochaTMOOUIU3YIOIINX
Oaktepuif, OblI0O MeHee H(PQEKTHUBHBIM, 4YeM Ipermapara S5 — mTaMma
KynsTypsl Sinorhizobium meliloti.
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Tabanna 2. MopdomeTprueckass XapaKTepucTHKA U
NMPOAYKTUBHOCTb PACTEHNH KYJbTYPHOH M HHTPOAYUMPOBAHHOM (popM
Medicago falcata B onbiTe ¢ npUMeHeHMEM HHOKYJISIHTOB —
MHKPOOHOJOrHYEeCKHX MPenaparos ¢ KyJabTypoii Rhizobium (pacrenus
MmepBoro roaa *kKU3Hu, (1)333 - ﬁyTOHI/BaIII/Iﬂ—Ha'{aJIO IIBeTeHI/IH)
Table 2. Morphometric characterictics and plant productivity of the
cultivated and introduced forms of Medicago falcata in the experiment
with inoculants — microbiological preparations with Rhizobium culture
(plants of their first year of life, phase: budding/beginning of flowering)

BaDHANT OLETa KomuecTBo KommuecTBo
I()ar oo OPTOTPOITHBIX MJIarHOTPOITHBIX 3enenast Macca
HHOi ﬂHT’) HaJI3E€MHBIX MMOA3EMHBIX ITOOETOB, 1 pacrenus, r
¥ MoOeroB., IIIT. IIT.
HNuTpoayuent
P90K120 1,8+0,8 3,4+1,3 10,83+2,43
(KOHTPOJIB)
POOK120+S3 2,3+0,7 41413 15,45+1,96*
P90K120+ S5 3.641.0 3,7£1,9 18,87+3,09*
KyabTypHas ¢popma

PI0K120 5,5+1,3 0,1 10,99+2,10
(KOHTPOJIB)
POOK120+53 41216 13 18,28+4,00%
POOK120+S5 5,3+1,0 1,2 16,25+3,32

* pasnuya c konmponem 0ocmosepivl npu Pos

Bnusnue BHeceHHBIX B pu3ocepy MHUKPOOHBIX IpenapaToB Ha
MopdoreHes M NPOAYKTUBHOCTb PACTEHUN KYJIbTYPHOM MOMYJISIMK ObLIO
HECKOJIbLKO HMHBIM — Hapsay cC yBenuueHueM B 1,6—1,8 pasa Maccel
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NPOAYKTHBHBIX HAI36MHBIX TTOOETOB, OTMEUEHO CTUMYIIHPYIOIIee BO3ICHCTBIE
mpernapaToB Ha MoberoobpazoBaHue B MOA3EMHOM cdepe — ecau B
KOHTPOJIbHOM BapHaHTe o0Opasyroliuecss Ha KayJeKce TOpU30HTAJIbHBIC
(ruroreoreHHbple) MoOern HAOMIONATUCh y €IWHUYHBIX pAcTEHUH, TO B
BapHaHTax C o0Opa0OTKOW WHOKYISHTaMH O0Opa3oBaHWE JTUX TMOOETOB
3a()UKCHPOBAHO Ha 2/3 OMBITHBIX PaCTCHHMI (CM. TaOII. 2).

Onenka 3pGEeKTUBHOCTH ACUCTBUS UCCICAYEMBIX MUKPOOHOIOTUYECKUX
mpernapaToB  Ha  COCTOSHHE M a30TGUKCHUPYIOIIYI0  aKTHUBHOCTH
CUMOMOTHYECKOH CHCTEMBI JIIOLEPHBI JKEITOH MOoKa3aia JOCTaTOYHO BBICOKYIO
CTEMEHb IOJIOKUTEIBHON pEaKIUU pPACTeHUN KYJIbTYPHOW TMOMYNALHUU H
BeChbMa ciaboe, IO OTIENbHBIM MOKa3aTelsiM WHTUOHpYIolee, BIHMSIHUE
UHOKYJISHTOB Ha PACTEHHUS HHTPOAYICHTa (Tabi. 3).

Wcnonp3oBanue mpemapara S5 ¢ akTuBHbIMH InTammamu S. meliloti,
paspaboTaHHBIMU JJIst JIrOLiepHbl oceBHO# (M. sativa), xapakrepu3syromiencs
KOPHEBOW CHUCTEMOH CTepKHEBOTO MopdoTHIa, 0Ka3anoch 3PPEeKTHBHBIM KaKk
JUIST HONYMSALUMHU, TaKk W JUIsl CTUMYJSIIMHM Ipolecca a3oThUKCALUU Y
KyJBTYpHOH (DOPMBI JIIOLEPHBI JKEJITOW — KOJMYECTBO KIYOCHBKOB B pacdere
HAa KOPHEBYIO CHCTEMY MOJIEIbHOIO pAacTeHHs BO3pOCIO B JBa pasza, a
ylleNbHas aKTUBHOCTh a30T(dukcanuu Ooinee yeM B 1,5 pasa Mo CpaBHEHUIO C
KOHTposieM. B BapuaHTe ¢ BHECeHHEM B IOYBY IMpernapara S3 mokazarenu
HOIYJSIIMA M HUTPOTEHA3HOW aKTHMBHOCTH OBUIM HIDKE, YEM B BapUAHTE C
npenapaToM S5, HO TaKKe CYIIeCTBEHHO — 10 1,4 pasa mpeBbllaiy MapamMeTpsl
KOHTPOJILHBIX pacTeHuil (cM. Tabi. 3). bonee kpymnHbie pa3mepsl KITyOEHBKOB B
KOHTpOJIE, B CPAaBHEHHH C JPYTMMHU BapUaHTaMU OMBITA, CBHUJIETEIBCTBYIOT O
NPOJIOHTUPOBAHUM  TIO/I  BO3JEHCTBHEM IpErapaTroB  HOBOOOPa30BaHUS
AKTUBHBIX a30T(HUKCUPYIOIMUX KIYOCHBKOB. Y pAcTeHUN HHTPOIYLIEHTA MpPU
HE3HAUMTENFHBIX ~ M3MEHEHWSX  MOJ  BO3ACHCTBHEM  OHOIpErnaparoB
KOJIMYECTBA, pPa3MEpPOB U MacChl KOPHEBBIX KIYOCHBKOB YCTaHOBJICHO
JIOCTOBEpPHOE CHI)XEHHE HX a3oTukcupyoome aktuBHocTd. Hambomnee
CYIIECTBEHHO 3TO MPOSBMIOCH B BapUaHTE C NPUMEHEHHEM B KaudecTBe
WHOKYyJsSHTa Owompermapara S5, TOKazareiad YICIbHOH aKTUBHOCTH
azoTdukcanuu ObUTH 37€Ch B 1,6 paza HUXKeE, YeM B KOHTPOJIE, T/I€ MHOKYISIUS
pacTeHuil OCYIIeCTBISIACh CIIOHTAHHBIMU ITOYBEHHBIMH IIITAMMAaMHU.

Jlannble, mpeacTaBieHHbIe B Tabnuie 4, yKa3bIBAalOT Ha 3aBUCHUMOCTH
XapakTepa BO3ICHCTBUS OMONpenapaToB Ha Pa3BUTHE KOPHEBOW CHCTEMBI U
¢dopmupoBanne 6060BO—pH300HATIEHOTO KOMILJIEKCa PACTEHUH WHTPOAYLIEHTa
OT BUJIa TIperapara 1 crocoda ero NnpuMeHEeHHSI.
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Tabanna 3. Mopdomerprueckass XapaKTepHUCTHKA U a30T(PUKCHPYIOIIAsA
AKTHBHOCTH CUMOMOTHYECKNX KJIY0EHbLKOB PACTEHUIl KYJIbTYPHOH U
uHTponyuuposanHoii popm Medicago falcata mepBoro roxa :kusHu B

OmbITe ¢ MPUMEHEHHEM OMONPENnapaToB KOMILJIEKCHOTO JIeiiCTBUS
(BHeceHHUe B MO4YBY 01 Bcxoabl). OnbiT 2012 1.

Table 3. Morphometric characteristics and nitrogen—fixing activity of
symbiotic nodules on the plants of the cultivated and introduced Medicago
falcata forms in their first year of life in the experiment with
biopreparations of complex effect (application into the soil under the
sprouts), 2012.

KonnuectBo Chrlipas Ceipas AKTHUBHOCTb
Bapuant | kiryOeHbKOB/ Macca macca 1 a30TQuUKcaIuy,
OIIbITA 1 pacrenue, | KI1yOeHBKOB/ | KIyOeHbBKa, MkMoIb CoHy -
LIT. 1 pacrenue, Mr 4/T CBIPOM
Mr Macchbl
KJIyOE€HBKOB
HuTpoayueHr
PK 31+4 62,8+8,9 2,05 19,70+4,67
(KOHTPOJIB)
PK+S3 2644 63,948,6 2,42 17,65+2,40
PK+S5 2743 56,4+8,3 2,07 14,98+2,80
KyabTypHas ¢popma
PK 2145 34,446,0 1,61 18,215,12
(KOHTPOIIB)
PK+S3 29+3 39,8+5,8 1,35 25,05+3,72
PK+S5 44+8 44,0+ ,0 1,00 29,19+ ,26

MakcumanbHblii 3((GeKT ObLT MONydeH B BAapHaHTE C IMPEIIIOCEBHON
00paboTKoil cemsiH mroniepHbl npenapatom S3 («Puzodocy mapku «JlonepHay,
oOoraieHHbIi pocharmobmnzyromumu 6akrepusimu). [IpoBeneHnsie B dasze
noJjHast OyTOHM3AIMs—HaYalo [[BETCHNUsT HAOJIOJCHUS TOKa3ald IBYKpaTHOE
YBEJIMYEHUE OTHOCUTEIBHO KOHTPOJII MAacChl CTEP)KHEBBIX M MATHKPAaTHOE
YBEIMYCHUE MACChl TOTJIONIAIOIINX KOpPHEH, KOJINYEeCTBO CHMOMOTHYECKHX
KJIYOCHbKOB Ha PAacTEHHMH BO3POCIO B IIECTh, & UX Macca B IATh pa3 0
CpPaBHEHHIO C pAacTeHHSMH, CEMEHa KOTOPBIX OBUTH HWHOKYJIUPOBAHBI
cioHTaHHbIMH mTamMMamMu Rhizobium. Ilockonbky mnpuMeHeHHE JaHHOTO
npernapara MpaKTHYEeCKH HE OTPa3HIIOCh Ha TOKa3aTene Macchl KIyOSeHBKOB B
pacyeTe Ha €IMHUI]y MAaccChl TOTJIONIAIOIIMX KOpHEH, Ha KOTOPBIX OHU B
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OCHOBHOM (popmupyroTcsi, 3pQeKT yBenwueHus CieayeT OTHECTH Ha CYET
CTHMYJISIIUY TIPH JAHHOM CIIOCOO€ MCIIOIB30BaHUs Mperapara (IpearnoceBHas
o0paboTka cemsiH) 0Opa3oBaHUsl (U3HOIOTHYECKA AKTUBHBIX IMOTJIOMIAOIIIX
KOpHEH. DTO MOATBEpXkKAaeTCsi OTCyTCTBUEM 3(dekra oT MpUMEHEHHUsT 3TOTO
npenapara Mpud BHECEHUH €ro B pusocdepy IMOJ IABYXHEICIbHBIE BCXOIBI.
HecMmoTpsi Ha CyIIecTBEHHOE, TPEXKpAaTHOE YBEIMYEHHE OTHOCHTEIHHO
KOHTPOJISI MAacChl CTEP)KHEBBIX KOPHEH H, COOTBETCTBEHHO, OOIIEH Macchl
KOPHEBOW CHCTEMBbl PACTCHWUH, HO HE3HAYUTEIHHOE BO3PACTAHHE MAaCCHI
MOTJIOIIAIOMIMX KOPHEH, pa3BUTHE CUMOMOTHYECKOTO ammapaTa Obuto ciadee,
yeM B KoHTpoJie (cM. TaOi. 4). HesaBucumo oT cmocoba TpUMEHEHUS,
npermapar S5, pa3paboTaHHBII Ha OCHOBE J(P(EKTHBHBIX IITAMMOB
Sinorhizobium  meliloti, okaszamcs  HeappeKTHBHBIM [T pa3BUTHUS
CUMOMOTHYECKOTrO  ammapara HWHTPOAYLIEHTOB, OBUIO OTMEYEHO Jake
OTIpEIeIICHHOEe WHTUOMPYIONIee BIMSHHUE ITOTO Ipernapara — Macca KOPHEBBIX
KIyOCHBKOB B pacueTe Ha pacTeHHE W Ha E€IWHUILY MAacChl MOTJIOMAOIINX
KOpHEeH ObLTa HUXKE KOHTPOJIBHBIX IMokazateneit B 1,5-2,0 paza. YBenuueHue
oOmielt puromMaccel KOPHEBOM CUCTEMBI CIIEAYET OTHECTH 32 CUET CTHUMYJISALUN
Pa3BUTHSI CTEPKHEBBIX (TPAHCIIOPTHBIX U 3aMacaronnX ) KOPHEH.

OTmeyeHHass HAMH PEaKIysi CHMOMOTHYECKOTO arnapaTa WHTPOAYIEHTa
KOPHEBUIIIHOM  JIFOIIGPHBI  JKEITOM  HAa  HMHOKYJSIHMIO  MHUKPOOHBIMH
OuonpenapaTamu, MPOSBUBIIASCS B OCIA0IIEHUM HUTPOTECHA3HONH aKTHBHOCTH
KOPHEBBIX KJIYOCHBKOB, MOXKET OBITh CBsI3aHa C HEBBICOKOH KOHKYPEHTHOM
CIIOCOOHOCTBIO CEJIEKIIMOHHBIX IITaMMOB Oaktepuil. [lo 1aHHBIM HEKOTOPBIX
uccinenosareneir  (Babich etal., 1996; Butvina etal.,, 1997), mons
00pa30BaHHBIX CEJEKIMOHHBIMH ITAMMaMH KIIyO€HBKOB OJHOBPEMEHHO C MX
BBICOKOM KOHKYPEHTHOCIIOCOOHOCTBIO IO OTHOWICHHIO K IPUPOJHBIM
noYBeHHBIM nonyisinusm Rhizobium nomkna cocransate He MeHee 50%. [lpu
9TOM YyKa3bIBAa€TCsl, YTO, HAIPUMEP, Y JIOLIEpHbI BTOPOTO IoJla )KU3HU CUMONO03
¢ oOuTarmMMUH B [OYBaxX NpupomHbiMu  nomyasuusmu  S. meliloti
ancnennocteio 10 10°-10° kimerok Ha 1T MOYBEI MOKET O0OECICUHBATH
JIOBOJIBHO BBICOKUM YpOBeHb (ukcaruu azota — a0 200-350 kr/ra. Pezynbrars
Haumx uccienosanuii (Budkevich et al., 2009; 2011) u paboT 1pyrux aBTOpOB
(Gordienko, 1983; Plennik, 1999) takxe MOATBEPKIAIOT MPOSIBICHUE BHICOKHX
YpOBHEH  HOAYISALUMU W a30TQUKCHPYIOLIEH  aKkTUBHOCTH  ©000BO—
pU300HAIEHBIX CHCTEM JIFOIIEPHBI JKEJITOW JUKOPACTYIIMX OIS B
MecTax MX MPOU3PACTaHUs NMPH WHPUIMPOBAHNH CIIOHTAHHBIMH TTOYBEHHBIMU
mrrammamu Rhizobium.
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Tabauna 4. XapakTepucTHKA Pa3BUTHSA KOPHEBOH CHCTEMBbI H
CHMOMOTHYECKOI0 anmnapaTa uaTpoayuenro Medicago falcata
KOPHEBUIIHOTO MOp(l)OTI/Il'[a IpH pa3sInIHbIX crmocooax NMPUMECHECHUSA
MHKPOOHBIX NPENapaToB KOMILIEKCHOTO neiicreust.” Onbrr 2013 T.
Table 4. Characteristics of the development of the root system and
symbiotic apparatus in the introduced Medicago falcata long—rhizome
morphotype using various methods of applying microbial
preparations of complex effect, 2013.

Bapuanr onbita
(npemnapar, cnoco6
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pacTenue,
LIT.

Macca
KIIyOCHBKOB

M

Ha
1 pac—
TCHHE

Halr

Macchl MOMIIONA—
IUX

KOpHen

Kontpois (6e3
00paboTKH)

2,36

0,22

2,58

8,5

49

84,8

331,4

S3
(npexnmoceBHast
00OpaboTka
CEMSIH)

4,55

1,05

5,60

17,9

305

354,0

321,0

S 3 (BHeceHuE B
TOYBY HOZ 2—X
HeJleNbHBIC
BCXOJBI)

7,33

0,40

7,73

52

34

55,0

160,0

S5
(npenmnoceBHas
0bpaboTka
CEMSIH)

3,30

0,21

3,51

6,0

28

39,0

154,0

S5 (BHeceHue B
MOYBY NOA 2—X
HeJleJIbHbIe
BCXO/JIbI)

3,86

0,25

4,10

59

35

55,8

207,6

*npeocmasnenvi
onpedenennvix y 10 mooenbHbix pacmenuti 8blOOPKU KaANCO020 BAPUAHMA

onslmd.

cpeoneapughmemuueckue

3HA4YeHUA

napamempos,

OtcyrcTBre 3()(PEeKTUBHOTO BO3JACHCTBUS HCCIENIYyEMbIX HHOKYJSHTOB,
pa3paboTaHHBIX I CTUMYJSALUU a30T(QUKCUPYIOMIEH CIIOCOOHOCTH H
HA CHUMOHOTHYECKYIO
a30TQUKCUPYIOLIYI0 AaKTUBHOCTh MHTPOJYLIEHTA JIOLEPHBI KEJITOM MOMKET
OBITh TaKXe CBSA3aHO C M30MPATENbHOCTBIO TeHOTHUNAa OOOOBOTO pacTeHUs
(Amarger, 1981) — B Hamem ciy4ae UIMHHOKOPHEBHUIIHOTO MOPGOTHUIA
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M. falcata. Clie1oBaTenpHoO, COIJIaCHO KOHLIETILIAN [MOBBIIICHUS
KOHKYPEHTOCTIOCOOHOCTH ¥ A()(PEKTUBHOCTH JEHCTBHS MHUKPOCHMOHOHTOB
(Tikhonovich,  1997), mnpoGiemMa  CTUMYJSIMH  a30T(PHUKCHPYIOLICH
CIOCOOHOCTH HHTPOAYIHPYEMOW B KYJIbTYPY JTUKOPACTYIICH JIFOLEPHBI
KENTOW KOPHEBHIIHOTO MoOp(OoTHNAa MOXKET OBITh pelIeHa KaKk IyTeM
MOJIYYCHHUsI BBICOKO KOHKYPEHTHBIX INTAMMOB JIJIi MHOKYJSIIMM HAa OCHOBE
NPUPOJHBIX M30JIATOB, TaK M IyTeM TI'C€HHOMHXKeHEepHbIX mtporuenyp (Denarie
etal., 1992), cBs3aHHBIX C HCIOJB30BAHHEM TE€HOB H30HMPATEIHLHOIO
uHupoBanus, ob6nagarommx  Nod-dakropom,  crnenupUUHBIM 110
OTHOIIEHHIO K TAHHOMY T€HOTHUITY PACTCHHIA.

Taouauna S. /leiictBue MUKPOOHBIX U (PUTOTOPMOHAJILHBIX NPENapaToB HA
ceMEeHHYH NMPOAYKTHBHOCTH MHTpPoaynenToB Medicago falcata
KOPHEBUIIHOTO MOP(pOoTHIIA
(pacrenusi BToporo roaa s;ku3uu). Onsit 2013 1.

Table 5. The effect of microbial and phytohormone preparations on seed
productivity of the introduced Medicago falcata long-rhizome morphotype
(plants of their second year of life), 2013.

Macca 60008 Macca
a1 CEeMSH Macca
BapuaHnT onbiTa - Halr 1000
p E(})]ger - 0000B, CeMsH, T
’ MT
Konmponys
(6e3 06paboToK) 0,273 189 115
BuekopHeBas o6padoTka
rOMOOPACCHHOINAOM — « ITTUH 0,263 122 1,23*
TUTFOC)
Buecenue B puzochepy 0,485 249% 0,99
MUKpOOHOTO OHonpernapara S3
Buecenue B puzochepy 0,484* 213* 0,97
MUKpPOOHOTO OHonpernapara S5
S3 + «DnuH wIrocy 0,289 181 0,02
S5 + «OnuH wIrcy 0,256 91 0,91

* paznuya ¢ konmponem oocmosepna npu Pos.
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B TO Xe Bpems Ha OIpeneNeHHYI0 NEepCHEeKTHBHOCTh HPUMEHEHHUs
MUKpPOOHBIX MpernapatoB S3 u S5 B TEXHOJIOTMH KYJIbTUBUPOBAHUS CEMEHHBIX
IIOCEBOB JUTMHHOKOpHeBuIHOM M. falcata ykasesiBatoT —pesynbraThl  HX
JIeCTBUSL HA CEMEHHYIO MPOAYKTUBHOCTh MHTpOAyIeHTa (Tabu. 5). Buecenue
B IIOYBY HMHOKYJSHTOB NpU BECEHHEM OTpPacCTaHUU PACTEHHI BTOPOTo roja
KHU3HU BBISIBIJIO BBICOKYIO 3()(EKTHBHOCTH BIMSHUS OOOMX IperapaTroB Ha
mpouecchl  Iogoo0pa3oBaHus — Macca 3penbix 0000B B pacuere Ha
MPOJYKTUBHBIA mo0er Bo3pacraia B 1,8 pa3a, macca ceMsH B pacyeTe Ha 1T
6060B — Ha 12-30% 10 cpaBHEHUIO C KOHTPOJIBHBIMU PACTCHHUSIMHU.

CoueraHHOe MpPUMEHEHHE MHUKPOOHBIX OHMOMNpEnapaTroB U CTUMYISATOpa
pocta — (UTOrOpMOHA TOMOOPACCHHONHIA — OKA3aI0Ch HEI(DPEKTUBHBIM, UTO
COIJIACYeTCsl C pe3yibTaTaMH, IIOJIyYEHHBIMH M JAPYIUMH aBTOpaMH,
MCCJICJIOBABIIMMU COBMECTHOE BO3JICHCTBUE CHHTETHUECKUX POCTPETYIATOPOB
TOPMOHAJILHOW TPHPOJBI M OWOINpenapaToB, NMPUTOTOBICHHBIX Ha OCHOBE
S. meliloti (Volkogon etal., 1997; Koc™ etal., 2006). OxHako HEOOXOIMMO
OTMETHUTH, YTO B HAIIEM OMbBITE MPH OTCYTCTBHUH CTUMYIHPYIOUIETO BIUSHUS
(UTOrOpMOHATBHOTO Tpermapara M ero NpPUMEHEHHS B COYETAaHUU C
MUKpOOHBIMH  TIperaparaMd  Ha  IUI0JI000pa3oBaHME  HMHTPOJYLIEHTA
(moka3zaTenu OCEMEHEHHOCTU MO0OEroB U yposkailHOCTH 0000B BapbUpOBaIU B
npeaenax KOHTPOJIBHBIX 3HaYEHUH), BAapUaAHT c 00paboTKOI
(OTOCHHTE3UPYIOIINX OPraHOB U COIBETUH TOMOOPACCHHONIUIOM JOCTOBEPHO
OTJIMYAJICS HanOojee BBICOKMMH IOKa3aTeIsIMH Macchl ceMsH (cM. Tabi. b).
D10 cBUAETENbCTBYET 00 S()PEKTUBHOCTH SK30T€HHOTO BO3ACHCTBUA
¢dbuTOrOpMOHA TONBKO HA OMPEEICHHOM CTaluu OHTOTE€HE3a, B IAHHOM CIlly4ae
B CBS3M C TOTPEOHOCTHIO YCHUJICHUS AaTTParupyromei CrnocoOHOCTH
TeHEpAaTUBHBIX OPraHOB JIOIEPHBI M TPAHCIOpPTa K HUM MHHEPATbHBIX H
IUIACTHYECKUX BeIIeCTB [yt (popmupoBanus monHoreHHbx cemsa (Voly nec
etal., 1989; Min'ko etal., 1989). Pe3yabpTaThl MPOBEIECHHOTO HCCICIOBAHUS
NO3BOJISIIOT  3aK/IIOYUTh, 4YTO HHUBEJIUPOBAaHME U Pa3HOHANPaBIEHHOCTh
CTUMYIIUPYIOIIETO  BO3JCHCTBUS  MHUKPOOHBIX W (DUTOTOPMOHAIBHBIX
IpenapaToB MPU COBMECTHOM U Pa3JIeIbHOM HUX MPUMEHEHUH Ha OpraHoreHe3
U METabOoJU3M BBOJAMMOTO B KYJIbTYPY KOPHEBHUIIHOTO OOOOBOTO pPAaCTEHMS
TpeOYyIOT pa3pabOTKu  (PUBHOJOTHYECKUX OCHOB A epeHInaTbHOTO
UCIIOJIb30BAaHUS 3TUX MPENApaToB ¢ yYETOM OCOOCHHOCTEH OHTOT€HETHYECKOTO
pa3BUTUS pacTeHUs U (QYHKIMOHUPOBAHUS €T0 a30T(UKCUPYIOIIEro anmnapara.

3akioueHue
N3yuenne ocobOeHHoCTel MopdoreHesa HAA3EMHBIX OPraHOB U
KOPHEBBIX CUCTEM MEPBUYHBIX UHTPOAYIICHTOB JTUKOPACTYIIEH

Medicago falcata (roriepHBl  CEpPIIOBHAHON WM JIIOLEPHBI  JKEJITOM)
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JUTMHHOKOPHEBUIIIHO—CTEPKHEKOPHEBOTO MOP(OTHIA B MOJEBBIX OMNBITAX IO
CEMEHHOMY DPa3MHOXKEHUIO Ha OKYJIbTYPEHHOM J1€pPHOBO—IIOJ30JIUCTON
CylecyaHO! IIOYBE BBIBWIO HACJIEIyEMOCTh INpPU3HAKA KOPHEBHUILIHOCTH U
KOppeNupyoIue ¢ HUM MOP(OJOTHYECKUEe XapaKTePUCTHKH HaI3EMHBIX
OpraHoOB — YMCJIO MEXIO0Y3/IMi Ha moderax 1-ro mopsjka v JIMCTOBOM MHIAEKC.
VYCTaHOBIEHO, 4YTO  TIJIaBHbIE  (CTEpP)KHEBbIE) KOPHH  HMHTPOAYLIEHTa
XapaKkTepu3yroTcss Oosiee  pa3BUTOM, 4YeM y KYJIbTYPHBIX pacTEHHI,
IPOBOJAIIEH CUCTEMOI; pa3BUTHE CUMOMOTHYECKOIO almapaTa HHTPOLyLIEHTa
OPOMCXOOUT TIO0 HOPMAIBHOMY THILY, YPOBEHb  a30T(QHUKCUPYIOIIEH
(HUTpOre€Ha3HOW) AaKTUBHOCTUM KOPHEBBIX KIyOGHBKOB COIOCTaBUM €
nokazaressiMu KynbTypHoit M. falcata.

HccnenoBanne >(PQPEKTUBHOCTH IMPHUEMOB SK30I'€HHOW  peryisiuuu
a30T(UKCHUPYIOIIEH M PEeNpOAyKTUBHOW (YHKIMM BBOIUMOW B KYIBTYpY
JIOLIEPHBI JKENTOM JJIMHHOKOPHEBUILHOTO MOPQOTUNA C HCHOJIb30BAHUEM
pa3paboTaHHBIX JJIsl JIIOLIEPHBl IIOCEBHOW M YCIEUIHO MPUMEHSIEMbIX Ha
1oceBax KyJbTYPHOM CTEpP)KHEKOPHEBOW JIIOLEPHBI JKEITOM MHMKPOOHBIX
npenapaToB ¢ aKTUBHBIMH  mtammamu  Sinorhizobium — meliloti  u
(UTOrOpMOHOB, HE YCTAaHOBWJIO HX CHUCTEMHOIO0  CTHUMYJUPYIOLIETO
BO3JICUCTBUS  HA  a30TQUKCHUPYIOIIYIO  CIOCOOHOCTh W CEMEHHYIO
OPOAYKTUBHOCTb MHTPOAYLIEHTA. Pa3paboTka TEXHOJOIMH BO3/ENIbIBAHUS
HPOJIYKTUBHBIX CeMeHHbIX moceBoB M. falcata kopueBuiHOro MopdoTtuia
JIOJDKHA 0a3upoBaThecsl Ha (DU3MOIOTMYECKOM OOOCHOBAaHMM 703 U CPOKOB
0o0paboTkM  pacTteHuil  QUTOrOpMOHaMH C  y4eTOM  OCOOeHHOCTEeH
OHTOT€HETUYECKOI0 Pa3BUTHS MOA3EMHOM M HaJl3eMHOU chepbl MHTPOAYLIEHTA
U TPUMEHEHHHM BBICOKO KOHKYPEHTHBIX IITaMMOB MHUKPOOHBIX KYJBTYp,
IIOJIyYEHHBIX HA OCHOBE NPHUPOJIHBIX H30JATOB M3 MECT IPOMU3PACTAHUS
JUKOPACTYIEH NOMYJISALUH.
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MOP®OJIOT'HYECKASA U MOJIEKYJIAPHAS OIIEHKA
ITFEHETUYECKUX PECYPCOB LONICERA CAERULEA L. HA JAJIbHEM
BOCTOKE

B. Fonyﬁeul, T. H. Cmekaiaosa’®, JI. JleiicoBa—CBoGozoBa’
"MHCTHTYT reHEeTHYECKHX PECYPCOB,
Ipara, Yemickas Pecriyomuka, e-mail: holubec@vurv.cz
2 depepanbHbIi HCCIEA0BATEIBCKUM HEHTP BeepocCHCKUl MHCTUTYT T€HETHYECKHUX
pecypcoB pactenuii umenn H. . Bapuiona,
Cankr-Iletepoypr, Poccus, e—mail: t.smekalova@vir.nw.ru

AxkTtyaapHocTh. JKumonocte chemoOnas, Lonicera caerulea L.sl., -
NEePCIEKTUBHAS SITOJHAs KYJIbTYypa, Ype3BbIYaiHO BaskHAs Ui 3JOPOBOTO MHUTAHHA.
3HauMTeNbHAS TUINEBas W JICKApPCTBEHHAS LIEHHOCTH IUIOJOB, OYEHb BBICOKAs
OPraHOJIEITUYECKAas] MX OLIEHKA MOTYT IO3BOJIUTH JKUMOJIOCTH 3aHATh JOCTOMHOE
MecTO Ha pblHKE 310poBoi mnumu. Lleab. HescHbII TakCOHOMUYECKHM CTaTycC
JALHEBOCTOYHBIX ()OPM M BBICOKHH YypOBEHb BapbUPOBAaHUS MOPQOIOTHIECKUX
0COOEHHOCTEH Pa3IMYHBIX OPraHOB, OCOOEHHO — IUIOJOB, HOCIYKWJIN OCHOBaHHEM
JUId peanu3alvyd JBYCTOPOHHEI'O POCCHMCKO—YELICKOI0 MPOeKTa IO H3YyYEHHIO
xKuUMosioctd. MaTepuaibsl u MeToabl. OCHOBHBIE MOJIEBBIC HCCIICAOBAaHUS OBbLIH
npoBesieHbl B CeBepo—BOCTOYHON YacTH paclpocTpaHeHus KUMoJlocTH Ha Kamuatke
n Caxamuae. Bce oOcnenoBaHHbIE IICHONOMYJISIUMM OBUTH  OXapaKTEpPHU30BAHBI
9KOJIOTHYECKH, Te000TaHNYEeCKH, (PUTOCOLONOTnYecku. Kpome Toro, ObLUTH OLIEHEHBI
(akTopbl Yrpo3bl IICHOMOMYJSIHMSM, 3TH JAHHBIE SBHJINCH NPEATMOCHUIKON st
PEKOMEH/IAIMI 110 COXPAHEHHUIO KUMOJIOCTH iN Situ. JIeBsHOCTO OoMMH 0Opaser] ObL1
coOpaH s repbapus, iN Vitr0 coxpaHeHUst 1 MOJIEKYJSIPHOTO uccienoBanus. Kpome
TOrO, TIOALl 20 POCCHICKUX KYJIBTYPHBIX COPTOB JKUMOJOCTH OBUIM BKIIOYEHBI B
CPaBHUTEJIBHYIO MOJICKYJSIPHYIO OLEHKY C MPUPOAHBIMU 3KOTHIAMH. Pe3ysbTaThl U
oocy:xxnenue. B pesynmerate mpoBenenHoro AFLP ananm3a Bech uccienoBaHHBIN
Marepuan pasleluics Ha Tpu rpymnbl. J[Be rpymmsl copmupoBansl L. caerulea,
cobpanHoit Ha KamuaTke, U OONBIIMHCTBOM KYJBTYPHBIX (opM xkumosioctd. OmHa
rpymnia o0beIUHsIEeT TOJBKO TeHOTHIIbI CaXaIMHCKUX pacTeHui. IIpu aToM paznuuuthb
o0pasipl, cobpannble Ha CaxanuHe n Kamuarke, mo MophoIorHuecKiuM MpU3HaAKaM
OYEHb TPYITHO, YTO OTPAKAETCS B CYHIECTBYIONINX TAKCOHOMHUYECKHX CHCTEMAaX.

KawueBbie ciaoBa: sxumosnocTh, Lonicera caerulea L., reorpaduueckoe

pacnpoctpanenue, Kamuarka, CaxainH, MOJICKYJISIPHO—TEHETHYSCKUI aHam3, in Situ
COXpaHEHHE.
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MORPHOLOGICAL AND MOLECULAR EVALUATION OF THE FAR
EAST FRUIT GENETIC RESOURCES OF LONICERA CAERULEA L.

V. Holubec?, T. Smekalova®, L. Leisova—-Svobodova®
'Crop Research Institute, Prague, Czech Republic, holubec@vurv.cz
2The N. I. Vavilov All-Russian Institute of Plant Genetic Resources,

St. Petersburg, Russia, e-mail: t.smekalova@vir.nw.ru

Background. Honeysuckle, Lonicera caerulea L. s.l. is a very promising fruit
important for healthy nutrition. High nutritional and medicinal value of its fruits and
excellent results of organoleptic evaluation may enable honeysuckle to fill the gaps in
the healthy food market. Objective. Unclear taxonomic status and high variation in
morphology of the sweet—fruit Far East forms initiated a joint project. Materials and
methods. Based on the Czech—Russian bilateral project, a research programme was
undertaken in the north—eastern part of the area of honeysuckle distribution in
Kamchatka and Sakhalin. The identified localities were characterized ecologically and
in the context of vegetation, phytosociological features were noted, and threat factors
were assessed as a prerequisite for in situ conservation planning. Ninety—one samples
were collected for the herbarium, propagation in vitro and molecular characterization.
Additional 20 available Russian fruit cultivars were evaluated and compared with
ecotypes. Wild ecotypes and cultivars were included in molecular evaluation. Results
and discussion. Cluster analysis based on AFLP data shows three clusters. Two
clusters are formed by L. caerulea collected from Kamchatka and by most of
honeysuckle varieties. One cluster unites only genotypes from Sakhalin localities.
Morphologically it is very difficult to distinguish between genotypes from Sakhalin
and Kamchatka, and it supports the taxonomic concept on the subspecific level.

Key words: honeysuckle, Lonicera caerulea L. s.l., geographical distribution,
Kamchatka, Sakhalin, molecular characterization, in situ conservation.

Introduction

Modern large—scale horticulture is based on a small range of high
yielding cultivars grown under intensive conditions. Market demands are, or
can be, much wider however. Minor fruits represent a great potential for
diversification of cultivated species spectrum. Honeysuckle is a promising fruit
crop for a combination of highly positive advantages: stable annual fruiting,
earliness and high biochemical parameters of fruit. J. Heinrich (Heinrich et al.,
2008) mentioned that the fruits of Lonicera caerulea L. s.l. are a promising
source of health beneficial substances that exhibit antiadherent, antioxidant and
chemoprotective properties. Their regular consumption is a good preventative
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for serious chronic diseases of civilization, such as cancer, hypertension,
atherosclerosis, diabetes and cardio—vascular diseases.

The genus Lonicera L. (blue honeysuckle) is widespread over the
territory of Eurasia and North America. Blue honeysuckle, as an independent
taxon, was identified by botanists as early as in the pre—Linnaean period.
Clusius in 1583 provided a description and an image of honeysuckle with fruit.
Linnaeus (1753) described blue honeysuckle as the species Lonicera caerulea.
In 1903, blue honeysuckles were classified by A. Rehder (1903) into the
subsection Caeruleae represented by only one Linnean species, Lonicera
caerulea. This subsection is a subject of continuing discussions among the
experts concerning its volume, structure and the status of the incorporated taxa.
On the contrary A. Poyarkova recognized 10 species within the USSR territory
out of the 16-17 known Lonicera species: L. altaica Pall., L. baltica Pojark.,
L. buschiorum Pojark., L. caerulea L., L. edulis Turcz. ex Freyn, L. iliensis
Pojark., L. kamtschatica (Sevast.) Pojark., L. pallasii Ledeb., L. stenantha
Pojark. and L. turczaninovii Pojark. Plekhanova assessed results of the
complex studies and identified seven subspecies in the polymorphic tetraploid
species L. caerulea (Plekhanova, 2007): subsp. altaica (Pall.) Plekhanova;
subsp. emphellocallyx (Maxim.) Plekhanova; subsp. kamtschatica (Pojark.)
Plekhanova; subsp. pallassii (Ledeb.) Browich; subsp. stenantha (Pojark.)
Hult. ex Skvortsov and subsp. venulosa (Maxim.) Worosh.

The authors studied collected samples as genetical resources of Lonicera
caerulea from Kamchatka and Sakhalin (Holubec et al, 2007; Holubec,
Smekalova 2012; 2013) and compared them with cultivated material.

Material and methods

The Far East distribution of Lonicera coerulea was visited during the
RUS-CZE bilateral research project in 2011-2013 (Sakhalin 2011, 2012;
Kamchatka, 2013) and additional information was used from previous author’s
visits in 1993, 1995, 2005 and 2007 in Kamchatka (Table 1; Fig. 1, 2).

Localities of honeysuckle were found on the basis of herbarium (LE) and
literature data and from local people. Herbarium specimens were evaluated.
Visited sites were localised and characterised botanically and ecologically,
phytosociological relevés were noted on square plots 4 x 4 m.

Morphological and especially fruit characters of selected plants were
evaluated according to adapted descriptor list (Plekhanova, Korneichuk, 1988).
Vegetative samples were collected for herbarium, for propagation (vegetative
and in vitro) and for molecular analysis. Fruit samples were collected and
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evaluated on size, weight and organoleptically on taste sugars, acids, bitterness
(Table 2).

. A - points of distribution L.coerulea (Nedoluzhko, 1987); =~ 4
@ - points of distribution L.edulus (Nedoluzhko, 1987);
¢ -points of distributions L.coeruiea accordj)_:g to data Holubec (1993-2007); ab, A
¢ - points of distributions L.coerulea according to data 7
Holubec, Smekalova (2011);
© - points of distributions L.ceerulea according to data
Holubec, Smekalova (2013)
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Puc. 1. PacnipocTpanenue rosay0oii :xxumosiocta Ha lanbnem Boctoke
(aBTopsl kapThl: T. H. CmekasoBa, JI. B. bBarmer)
Fig. 1. Distribution of blue honeysuckle in the Far East
(authors of the map: T. Smekalova and L. Bagmet)

Collected vegetative samples were propagated by cuttings, grafting or in
vitro. Plants were grown in the experimental fields in the Czech Republic. New
collected material was compared with current mainly Russian cultivars from
the available honeysuckle collection in the Mendel University Brno, Czech
Republic. In total, 91 genotypes were evaluated (Table 1).

Tadmmma 1. Ynciio ucciie1oBaHHbIX 00pa3nos Lonicera caerulea
Table 1. The number of Lonicera caerulea accessions used in evaluation

Region/ Year of collection 1993 2007 2011 2012 2013 Total
Kamchatka 10 12 - — 26 48
Sakhalin - - 11 12 - 23
Cultivated varieties - - - - - 20
Total - - - - - 91
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Fig. 2. Distribution of blue honeysuckle in Kamchatka
(authors of the map: T. Smekalova and L. Bagmet)

DNA was extracted from at least three leaves per sample using CTAB

detergent according to the optimised protocol. Leaves were ground in liquid
nitrogen using mortar and pestle and immediately moved into 700 ul of 2%

CTAB. Sometime during incubation for 30 minutes at
polyvinylpirrolidon was added. Then, a shake—out in

60°C 10 mg of
chlorophorm —

isoamylalcool mixture (54:1) was done twice. DNA was precipitated in acid

medium by 1x volume of absolute ethanol. DNA pelet was

washed twice by

incubation in 70% ethanol at 4°C each for 1 hour. Finally, DNA was diluted in
an appropriate volume of TE buffer. DNA was run in 0,8% agarose gels to
verify the quality and the concentration. A HindIIl (Fermentas, Vilnius,
Lithuania) was used to determine the size and the concentration of DNA.
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Taoauna 2. Mopdoaornyeckux ocobennoctu Lonicera coerulea
NPUPOIHBIX HeHononyJasiuuii Kamyarku (MccjieoBaHo 26 pacreHuii) u
Caxanuna (uccienoBaHo 32 pacTeHusi, Bec IJI0A0B PacTeHU
CaxaJuHCKOH NMonyJsAuMU He ObLJI onpeaesieH
H3—3a Nnepe3pesoro COCTOSIHUSA)

Table 2. Morphologic evaluation of Lonicera coerulea from wild
populations in Kamchatka (selected 26 plants) and Sakhalin
(selected 32 plants, fruit weight in Sakhalin populations was not measured
because of overripeness)

Leaf Fruit
Max | Weight | Weight
Mean (mm) St. Dev. Mean (mm) St. Dev. (mm) (9) max (g)
sakha 51,44086 | 1428782 | 17 | 2,685942 | 23 | - -
lin length
width | 22,99462 | 6,168934 10,125 1,778175 | 12 — -
Ilw 2,24825 | 0,315643 | 1,737444 | 0,440153 — —
Kam—
chatka length 49,02174 | 9,812451 19,084 2,344982 | 27 10,6912 | 1,03
width | 22,01449 | 4,855557 10,076 0,943283 | 12 — —
Ilw 2,259189 0,3512 1,908378 | 0,281209 — — —

Amplified fragment length polymorphism markers were generated with
the Applied Biosystems kit for plants (Applied Biosystems, Foster City, CA,
USA). DNA digestion was carried out using the restriction enzymes EcoRI and
Msel (Vos et al., 1995). Eighty primer combinations were tested, and eighteen
pairs were selected for further analyses. These combinations of primer pairs
were chosen because they generated a high number of scorable fragments with
a range of sizes (100-500 bp). The selective amplification, with Msel primers
and fluorescently marked EcoRI primers, was performed as a multiplex PCR in
a Labcycler (SensoQuest GmbH, Gottingen, Germany) with a reaction mixture
of 10 pl containing the following: 0,2 mM dNTP, 1 uM Msel primer, 3,0 x 0,5
uM EcoRI primers, 1 U Taq polymerase (Qiagen GmbH, Hilden, Germany), 1x
buffer with 10 mM MgCl, and 1 pl diluted (1:20) preselective amplification
reaction. Amplification products were separated by capillary electrophoresis in
an ABI PRISM 310 (Applied Biosystems) and analysed using GeneScan and
Genotyper software (Applied Biosystems). Based on the presence or absence
of AFLP amplification in each of amplicon size category, a binary matrix was
built and use for data analysis.
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Fig. 3. Dendrogram based on AFLP data: 1-genotypes collected from
kamchatka; 2—genotypes collected from sakhalin;
3—cultivated honeysuckle varieties

Cluster analysis was performed to study the relationships among
genotypes. On the basis of the presence or absence of an amplification product,
binary data matrices were built. A dissimilarity matrix was computed with

DARwin software using the Jaccard coefficient (Perrier et al. 2003; Perrier,
Jacquemoud—Collet, 2006). A dendrogram was constructed using an
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unweighed neighbour joining method. Bootstrap analysis with 2000 replicates
was performed to estimate the robustness of a tree.

Results and discussion

Lonicera caerulea was found on 6 localities in central and south Sakhalin
island mostly in Abies sachalinensis Fr. Schmidt taiga and forest clearings.
Samples from 32 plants were collected and evaluated. In Kamchatka 9
localities were visited in 2013, mainly in Betula ermannii Cham. or Alnus
fruticosa Rupr. mixed open forests and clearings. Samples of 26 plants were
collected and evaluated. Ecological conditions of visited sites vary very widely
in connection to altitude, soil type, water availability and vegetation type.
Localities on Sakhalin island were rather humid, water logged forests, while in
Kamchatka the sites were on volcanic bedrocks characterised by excessive
drainage. Morphological traits were compared in populations of Sakhalin and
Kamchatka.

Morphological and especially fruit characters showed a large variation in
both regions Sakhalin and Kamchatka. Leaf length width, shape index and
hairiness varied considerably and they do not allow finding distinguishing
traits. Similar differences were found in the size, shape and hairiness of fruits.
The variation in fruit size in Sakhalin was 12-23 x 8-14 mm and in Kamchatka
10-27 x 8-12 mm and the mean fruit weight was 0,60-1,03 g (based on the
weight of 20 fruits). Fruit shape was variable in both regions being from near
rounded, oval to spindle form, short and long cylindric. Hairiness of leaves was
highly variable in both regions. Hairiness of young branches was dense on
plants from Kamchatka while sparse or absent (soon disappearing) on plants in
Sakhalin and southern Kuril Islands. It can be supported by inspected LE
herbarium specimens (Sakhalin: Egorova 2772, 3531; Maximovicz 18.05.1956;
Iturup: Pobedinova and Konovalova 1194, 1107, Egorova 5587; Kunashir:
Ashretu 359, Berezancev 27.08.1975, Egorova 904; Urup: Egorova 2195;
Shikotan: Gordeev 29.06.1954). Hairs on fruit apexes were usually straight and
always present in Kamchatka, while sparse, curly or often absent in Sakhalin.

Additional traits connected with plant use as fruit crop were evaluated:
taste of fruits as balance of sugars and acids, presence of bitterness, fruit
firmness, abscission ease, earliness, etc. While fruits in Kamchatka were all
without any bitterness, fruits from the Sakhalin area produced various levels of
acceptable bitterness. However, it is not comparable with the heavy bitterness
of Lonicera caerulea from the main land and other Euro—Asiatic localities. The
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fruit firmness was partly affected by ripeness, however long fruits, especially
cylindric, were usually firmer.

All collected wild ecotypes, including cultivated material from previous
missions, were evaluated by AFLP to reveal genetic diversity level among
genotypes from Kamchatka, Sakhalin and cultivated varieties. In total, 586
alleles were detected by the analysis of 91 samples using 18 primer
combinations. Cluster analysis based on data showed three main clusters
(Fig. 3) but with low bootstrap values. The first cluster is set up by genotypes
collected in Sakhalin and by the variety Halfstyn. Genotypes collected in
Kamchatka in 1993 and 2007 form the second cluster together with the variety
Duet. And in the third cluster there are genotypes collected in Kamchatka in
2007, 2013, one genotype from Lopatino, Sakhalin and most of analysed
honeysuckle varieties. The former estimation that the plant in Lopatino looked
rather like cultivated variety was confirmed and can be declared as cultivar
‘Leningradski Velikan’.

On the basis of measured morphologic data and AFLP analysis of Far
East material, it is not possible to distinguish more taxa on specific level within
the complex Lonicera caerulea in Kamchatka and Sakhalin and it is in
agreement with results of A. Skvortsov and A. Kuklina (2002) for the main
land. However, the material from Kamchatka differs from those in Sakhalin on
the level of DNA. It can be supported by two morphological traits: hairiness of
young branches and hairiness of fruit apexes. Based on these data it could be
possible to classify the found genotypes into two geographical subspecies: L.
caerulea subsp. kamtschatica (Pojark.) Plekhanova, and another subspecies
with distribution in Sakhalin and most likely in Kuril islands, but not in sense
of V. Nedoluzhko (1986) [subsp. edulis (Turcz. ex Regel) Hultén], which was
devoted to diploid materials only.

There is also interesting that while genotypes collected from Sakhalin in
two different years form the same cluster, genotypes from Kamchatka are
divided in two clusters according sampling in the wild or in cultivation with the
exception of three genotypes collected in 2007 (Fig. 3). More analyses should
be done to test the hypothesis and it is a subject of our future study.
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MOBWIN3AIUA U COXPAHEHUE TEHETHYECKOI'O PASHOOBPA3UA
KYJIbTYPHBIX PACTEHUI U X JUKUX POJIUYENA
MOBILIZATION AND CONSERVATION OF THE GENETIC DIVERSITY
OF CULTIVATED PLANTS AND THEIR WILD RELATIVES

VJIK: 633.111.1  DOI:10.30901/2227-8834-2015-3-336-345

MOHHUTOPHUHI' CTAPOMECTHBIX COPTOB ILIOJOBBIX KYJIbTYP
YEINICKOU PECITYBJIMKU J1JI51 BBIACHEHUA UX ITIPOUCXOXKIAEHUA
N BO3MOKHOCTHU COXPAHEHUSA

B. T onyﬁeul, D, HaanTeﬁHZ, J. I[0K0y111m3, M. Hocom:[a4, B. Pesunuex’
"HayuHo—HcCre10BaTeIbCKHi HHCTUTYT KYJIbTYPHBIX pacTennii, [Ipara, Uerckas
Pecny6muka, e—mail: holubec@vurv.cz
2Hay‘IHO—I/ICCHeILOBaTCJILCKI/Iﬁ U CEJEKLIUOHHBIA HHCTUTYT nomoJioruu I'onosoycy,
Yemickas PecnyOika
*MeneneBeKuit yHuBepcutet, bpHo, Uenickas PecrryOnmka
*‘Mynnrumanuter Kpomepun, Yemckas Pecrry6nnka

AKTYaJILHOCTb. CrapoMecTHbIC COPTa—TIOMYJISAIUN (manmpacer)
BO3/ICJIBIBACMBIX PACTCHUHN U CTapbie COPTA TPAJUIIMOHHBIX KYJIBTYPHBIX PACTCHHI IO
npaBy CUUTAIOTCS KyJIbTYPHBIM HACJIEAWEM OTICIbHBIX O0JacTel WM HalUid.
O0bekT. JlaHapacel MOTYyT CIYXKHTh HHAMKATOpAMH JaBHETO MNPUCYTCTBHS
HAIIMOHAJBHBIX MEHBIIWMHCTB Pa3IHMYHBIX HApPOJOB. BOJBIIMHCTBO MECTHBIX COPTOB
CBSI3aHO C TPAIMIMOHHBIMU TEXHOJIOTHSMH WX HCIIOJIb30BAHUS HJIM OOpaOOTKU U
MCYE3al0T, KOTJa TEXHOJOrHs u3MeHsercs. Martepuaabl u Metoabl. OOnactu
Yemnickoii pecnyOnnMKn, Ooratble TPaJWIMOHHBIMU  TUIOJOBBIMH  KYJIbTYpaMH,
BO3JICJIBIBACMBIMU C JIABHHX TIOP, MOCEIIATNCh B TedeHue nocieannx 20 net. boum
OIpe/ieJieHbl M HAHECeHbl HA KapTy MECTOHAXOXICHUS JIAHIPACOB pa3IUYHBIX
IUIOJIOBBIX KYJbTYp, MPOBEACHA MX OICHKAa B KakgodW obOmactu. Pe3yabTaTbl M
BbIBOABI. 3 2866 mpoWHBEHTapH3UPOBaHHBIX 00pa3ioB 388 TIIOMOBBIX OBLTH
OTHECEHBI K CTapoJaBHUM copTam. OOpasiibl IJI00B OBLIM COOpaHbI I YTOUHEHUS
omnpezaenenus. Te JaHapackl, KOTOPbIE OTCYTCTBYIOT B KOJUICKIMSX TCHETHYECKUX
pecypcoB, ObUTH MPHUBUTHI B YCIOBHSX 3aKPBITOrO TPYHTA U BBICAXKEHBI B Cajax,
Hanbojiee IEHHBIE W3 HHUX TPEAIOKEHBI K COXpaHeHHIo in Situ. Bospact cambix
CTapbiX M3 BKJIIOYEHHBIX B MOHHUTOPUHI JIEPEBbEB COCTABMJI MPUOIM3UTENBbHO 150—
200 net (s6mouu: ‘Velnik’, ‘Kanefl’; rpymm: ‘Strazinek’: ‘Vaclavka’, ‘Neznamka’,
‘Knizatka’). Yaukanenas crapomectnas BumHs (‘Ladeho pozdni’) Obuia Haiinena B
Orlické Mts. CospeBanne 1IOMOB y Hee HacTymaer Ha 14-oif  Hemene
(PEHOIOTMYeCKOro LUKIIA, B CeHTAOpe. Jlydymmii myTh COXpaHEHHs MECTHBIX COPTOB
COCTOMT B TOM, 4YTOOBI MOIJEPKUBATh HMX B CHCTEME CEIbCKOXO3IHCTBEHHOTO
MPOM3BOCTBA B MECTax, IIe OHM HUCKOHHO Bo3jenbiBarorcs (in situ). Kpome Toro,
CYIIECTBYET BO3MOYKHOCTh BO3BpallaTh JIAHAPAChl W3 TCHHBIX OAHKOB B Calbl U

336


mailto:holubec@vurv.cz

mom 176, evinyck 3

nojnepkaHus WX ON  farm B permoHax wux npoucxoxaeHus. OTIaenbHbIC
HarnroHaabHble mapku (Krkonose Mts, Sumava Mts) u moma muBanmmmor (Neratov,
Orlické Mts) nanu cornacue Ha coxpanenue on farm.

KarwueBble cjioBa: cTapoMecTHBIE COPTa—TIOMYISIUU (JIAHAPACHI), TUIOIOBEIC
KyJbTYpbI, 00pasiipl, in Situ, ex situ, on farm coxpanenue.

MONITORING FRUIT LANDRACES IN THE CZECH REPUBLIC,
TRACING THEIR ORIGIN AND POTENTIAL FOR THEIR
CONSERVATION

V. Holubec!, F. Papritein?, L. Dokoupil®, M. Posolda’, V. Rezni¢ek®
'Crop Research Institute, Prague, Czech Republic, holubec@vurv.cz
’Research and Breeding Institute of Pomology, Holovousy, Czech Republic
*Mendel University, Brno, Czech Republic

24

*Municipality of Krométiz, Czech Republic

Background. Landraces and obsolete traditional cultivars represent cultural
heritage of a region or nation. Objective. Landraces can serve as indicators of former
settlement or past presence of a national minority. Many landraces are connected with
their traditional use and processing technologies and disappear when the technology is
changed. Materials and methods. Pomologically rich regions of the Czech Republic
were visited during the past 20 years and fruit landraces were localized, identified,
evaluated in the field and mapped. Results and conclusion. 2866 accessions were
investigated in the field and 388 fruits plants were included in the list of landraces.
Fruit samples were collected for identification and verification. Those landraces not
present in the current germplasm collections were grafted in a nursery and planted to
ex situ orchards. The most valuable landraces were proposed for in situ conservation.
The oldest trees monitored were about 150-200 years (apples: “Velnik’, ‘Kanefl’,
‘Strazinek’ pears: ‘Vaclavka’, ‘Neznamka’, ‘Knizatka’). A unique cherry landrace
(‘Ladeho pozdni’) was found in Orlické Mts, ripening in the 14th cherry week in
September. The best way of conservation is to keep landraces in the farming system
(in situ). In addition, there is a strong desire to return landraces from gene banks to life
and to maintain them on farm in the regions of their origin. On farm conservation was
negotiated in selected national parks (Krkonose Mts, Sumava Mts) and at a nursing
house for handicapped (Neratov, Orlické Mts).

Key words: landraces, fruit samples, in situ, ex situ, on farm conservation.
Introduction

Landraces of cultivated plants originated from the beginning of
agriculture by selection from wild ecotypes and were cultivated by farmers in
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their domestic region (Kiihn, 1974). Farmers repeated positive and negative
selection until landraces were stabilized and the best of them were exchanged.
Obsolete cultivars originated by professional breeding by crossing and
selection. The borders between farmer’s materials and breeding materials are
not clear. True landraces are rather rare and information about them is scarce.
All materials originated on the territory of the country represent a national
heritage. Except their use as fruits, the trees formed traditional rural landscape.

The first boom of growing fruits was during the reign of Charles IV,
when fruits were cultivated at monastery gardens. In the end of 16th century
under the reign of Rudolf Il the fruits were cultivated around aristocratic
residences in the country. The origin of fruits landraces in this time was
spontaneous and farmers propagated the best seedlings (e. g. apple ‘Panenské
Ceské’, ‘Misenske’).

Systematic breeding were known from the middle of 18 century when
many breeders were engaged in enhancing of fruits selected from local
landraces. One of successful breeders Josef Eduard Proche (farmer from
Sloupno nr. Novy Bydzov) gathered a collection over 700 cultivars of apples.
Fruits were very important in human’s diet and were widely distributed in rural
country, often forming continuous plantations around villages.

Growing of fruit landraces was also connected with historical national
minorities (mainly German) and immigrants kept cultivars which were used to
(Russian, Ukrainian). In addition, frequent cross—border contacts in 18" and
19™ century to the west and east resulted in exchange and introducing new
materials.

In the middle of 20™ century the countryside was socialized, fields were
united into larger plots and field margins with fruit trees were abolished (Tetera
et al, 2006) that caused irreversible losses of plant diversity. Decreasing of
biodiversity in combination with climatic changes can cause a threat to global
food safety (Ceccarelli, 2012). Nowadays, there are requirements to conserve
fragments of still existing fruit landraces, including restoration of variable
countryside with scattered and roadside trees, wind—breaking and snow-
catching functions including fruit use.

Materials and Methods
Information on old cultivars were gathered from historical sources,
especially catalogues of horticultural companies, list of registered cultivars

(available from years 1941-2000) and from sources from regional archives.
The data were recorded to database and longaevity of cultivars was analyzed.
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Catalogue of historical resources has been prepared for publication. Presence
of old fruit cultivars was verified in the field by joint excursions since 1994
(Holubec et al, 2010, 2012). Individual trees were determined to cultivars,
localized by GPS and mapped to the Geobase Map of Czech Republic.

The best indigenous materials were proposed for in situ conservation
mainly on the territory of National Parks and Protected Landscape Areas.
Selected landraces were collected for ex situ collections and grafted in the
nursery on seedlings in Research and Breeding Institute of Pomology
Holovousy and in Mendel University Brno. Regional materials were
recommended for on farm conservation.

Results and Discussion

1. Inventory of landraces and obsolete cultivars from literature

sources

The territory of the Czech Republic contributed significantly to the share
of Central European landraces since mediaeval times. A large amount of such
landraces has been cultivated still in the end of 18™ century. The data on
historical material of landraces and obsolete cultivars on the territory of the
Czech Republic from the beginning of breeding to the year 2000 were collated
and recorded to the database. The inventory listed 388 fruits out of total
number 2866 accessions. It is a basis for searching of lost and extinct materials.
The database was analyzed for cultivars, regionality and their longaevity by the
length of registration. The mean obsolete cultivar longaevity was calculated for
the period 1941-2000 from the first list of registered cultivars for 13 years. The
actual longaevity of the oldest landraces (fruits and grapes) is more than 300
years, but there are no exact data about it.

2. Inventory of landraces in the country

Historical photographs taken before the World War 11 (1938) brought
evidence of continuous plantations and orchards within and around villages.
Current aerial pictures of the same places show 90% decrease in plantations
from villages and rural countryside. The occurrence of fruit landraces was
investigated in the Czech Republic during the period 1994 to present. Regions
with higher probability of still existing landraces were set up as priorities for
joint missions (Figure). Mountain regions, national parks and protected
landscape regions were visited first. Where available, the occurrences of fruit
trees were requested and received from nature conservationists (Sumava,
KrkonoSe, Orlické Mts., Podyji, White Carpathians). Fruit trees were GPS
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localized, evaluated and determined, mapped and the most valuable materials
were marked for conservation ex situ and in situ. The determination data on
landraces from the territory of protected regions were provided to regional
conservationists.

A special attention was paid to the TiSnov region, central Moravia where
a case study was done. Trees were localized in 14 villages with historical
plantations. They included monastery orchard in Koclifov, private gardens,
roadside plantations, scattered trees in rural country and solitaire trees. The
trees were evaluated in fruiting time and fruits were collected for determination
verification. The trees were visualized in the Google orthophotomaps.
Investigation old plantations in Central Moravia revealed apple landraces of
strictly local small regional origin and widely distributed landraces in Moravia
and Czech Republic (Table 1). A unique cherry landrace (‘Ladeho pozdni’)
was found in Orlické Mts ripening in the 14—th cherry week in September.

PI/IC)’HOK. KaanpOBaHne MMOCCIICHHBbIX MeCTOHaXO)K)]eHI/Iﬁ n
NpeIJIoKeHUsI K COXpaHeHMIo iN Situ cTapoMecTHBIX COPTOB
IUIO0BBIX KYJbTYP B Uennckoii pecnydauke
Figure. Mapping of sites visited and in situ proposals
of fruit landraces in the Czech Republic
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Apple landraces were grafted usually on high or medium trunk of a
vigorous seedling that produced large, vigorous and long lasting trees. Many
good, old healthy seedlings were found as well. The oldest apple trees were
found within villages Borovnik, Kaly, Kiidla, Kiizovice, OIsi, PejsSkov,
Rakové, Repka and Synalov, (Table 2). Trees of age nearly two centuries were
found: Velnik in Kt#izovice or Kanefl in Kfizovice with age 150 years. Some of
them represent excellent seedlings named according to original locality/village.
Those seedlings were grafted and exchanged.

Taouuna 1. CtapomecTHbIe cOpTa si0JIOHb, 00HAPYKEHHbIE B paiioHe
TumnoB, HeHTpaJIbHasgs MopaBus

Table 1. Apple landraces of Czech origin monitored

in TiSnov region, central Moravia

Landrace | Origin Regionality Sites

Jadernicka | Ancient Widely in Bfezina, Doubravnik, OI1si

moravska Moravia

Panenské | Ancient Widely in Bora¢, Béle¢, Doubravnik,

Ceské Czechia Jilmovi, Kloko¢i, Ochoz, OIS,
Repka, Serkovice

Lecar 1882 Local Bora¢, Doubravnik, Lomnice
u TiSnova, Ochoz, Pejskov,
Prudka, Synalov, Serkovice

Malinové | 19" century | Widely in Jilmovi, Repka

holovouské Czechia

Smifické 1900 Local E Lomnice u Tisnova, Repka

Czechia

Sudetska | End of 19" | Widely in Bora¢, Jilmovi

reneta century Czechia

Sarlatka ancient Strictly local Bora¢, Doubravnik, Repka,

boracska Synalov

Kanefl ancient Strictly local Bélec, Kiizovice, Ochoz

Velnik ancient Strictly local Kiizovice

Strazinek | ancient Strictly local Kiizovice

3. The oldest fruit trees in Central Moravia
The oldest pear trees were grafted similarly on good healthy seedlings
and received a high longaevity from the rootstock. Such trees were localized
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within villages Lomni&ka, Sejfek, Serkovice, Stépanovice, Zvole. The age of
the landrace ‘Vaclavka’ in Zvole was calculated over 200 years. The landrace
name ‘Neznadmka’ was locally named “Unknown” and the age of this healthy
tree reaches nearly 200 years. Such old pear trees (landrace ‘Spinka’) were
found also in Sumava mountains.

4. Landraces of foreign origin: Russian, East European

Growing of some fruit landraces was connected with national minorities
and immigrants. Growing of German landraces is mainly devoted to regions
settled historically by Germans, so called Sudets. On the contrary, immigrants
from the East (Russian, Ukrainian) were dispersed in the country and kept
cultivars which were used to. Some of these cultivars got widely distributed. In
addition, frequent cross—border contacts in 18™ and 19" century resulted in
exchange and introducing new materials. Inventory of Russian cultivars was
done in TiSnov region. Seven landraces were found to be naturalized from the
time 18" up to a half of 19" century, occurring in orchards around villages,
private gardens and roadside alleys. The most common cultivar was ‘Prasvitné
zluté’ as a typical representative of the earliest apples.

Tabauua 2. HanGouiee crapbie 1epeBbs 1010Hb U Pyl B paiione TuimxoB
Table 2. The oldest trees of apples and pears in the TiSnov Region

Landrace Site Estimated age
Apple | Velnik Kiizovice 195-200
Apple | Strazinek Kiizovice 180-185
Apple | Kanefl Kiizovice 150-160
Pear | Vaclavka Zvole 200-215
Pear Neznamka Zernavka, Jilmovi 195-200
Pear |Knizatka TiSnov, Sejfek 120-125
Pear Ovesnicka Lomnicka, Serkovice 100-105
Pear Sedulka Stépanovice 100
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5. In situ and on farm conservation
On the base of inventorying of landraces in the Czech Republic, the most
valuable trees based on both importance of landrace and healthy status were
proposed for in situ conservation. GPS localisation of trees and evaluation data
were provided to respective national parks, protected landscape regions or

regional offices.

Taoauna 3. CtapomecTHbIe copTa si0JI0OHb, Ipoucxoasimmue u3 Poccun,
B paiioHax TumHoB u Kpomepuu

Table 3. Apple landraces of Russian origin

in central Moravia (TiSnov and Kromériz regions)

Apple landrace Origin Occurred Time of Occurrence in region
from consumable
ripeness
Astrachan bily Russia Beginning summer Repka
of 19" cent.

Astrachan ¢erveny | Russia Beginning | summer Repka, Morkovice

(Astrachanskoje (Volga) of 19" cent.

krasnoje)

Car Alexandr Russia 1820 autumn Zerniivka, Liten&ice,
Bojanovice, Zdislavice,
Nitkovice

Charlamovski Russia 1800 summer Borad, Zelezné, Zerniivka,

(Borovinka) Prasklice, Rusava, Lhota u
Paclavic

Kalvil anyzovy Russia 1830 summer Repka, Serkovice, Hostice,
Strabenice, Kozojedsko,
Nitkovice, Krométiz,
Prasklice

Prisvitné zluté Russia, Beginning summer Ochoz, Serkovice —

Baltic R of 18" cent. Lomnicka, Hostice,

Morkovice, Zdislavice,

Gdansky hranac¢ Baltic Ancient winter Jilmovi, Zerntvka,

Region 1760 Hostice, Nitkovice,

Litencice, Morkovice,
Zdislavice, Bojanovice,
Krom¢étiz, Rusava

Three proposals for on farm conservation were elaborated and realized in

cooperation with local owner:
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1. KRNAP Vrchlabi — in Krkonose National Park, orchard in
headquarters.

2. Kagperské hory — in Sumava National park, orchard in headquarters.

3. Neratov — In Orlické Mts, at nurse house for mentally handicapped
people.

Regional landraces were selected, grafts collected locally and grafted on
seedlings, of the most common apple landrace "Jadernicka Moravska™ in the
nursery RBIP Holovousy. The material was then provided to respective
regions.

A new proposal is considered in Koclitfov, TiSnov Region to restore old
monastery garden.

Cooperation agreement was signed with the village Smifice, Hradec
Kralové region for conservation of old trees of local landrace ‘Smifické
vzacné’ within and around the village.

Conclusions

Inventory of landraces from historical literature sources and list of
registered cultivars was elaborated as a background for inventorying in the
country. 20 years of revising of landraces in the Czech Republic helped to
propose most valuable once for in situ conservation. Investigating of the
landrace distribution in TiSnov region as a case study sorted landraces to
strictly local and widely distributed. Tracing of origin revealed except of
domestic landraces also German and Russian landraces naturalized from
ancient times. Proposals for on farm conservation were elaborated and realized.
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N3YYEHUE T’EHETUYECKUX 3OPEKTOB B IIPUPOJHbIX
9KOCUCTEMAX C IPUMEHEHHUEM PACTUTEJIBHOI'O
TECT-OBBEKTA

. A. Aragxausi, P. 3. ABajsu, A. JI. ATosini,
A. D. CumonsiH, P. M. ApyTIoOHsIH
EpeBanckuii rocyjapCTBEHHBI YHUBEPCUTET,
Epesan, Apmenwns, e-mail: a.atoyants@rambler.ru

AKTyaJIbHOCTh. B COBPEMEHHBIX YCIOBHUIX aHTPOMOTCHHOTO U TEXHOT€HHOTO
BO3/ICHCTBUS Ha NPECHOBOAHBIE YKOCHUCTEMBI BO3HHMKAET HEOOXOAMMOCTH OLICHKH U
MOHHUTOPHHTA KayecTBa BOJHON CPebl C MPUMEHEHHEM YYBCTBHTEIBHBIX MOJCIHHBIX
tecT—cucteM. QO0beKT. Vcrnonb30BaHbl MapkepHble OMOTECTHl TpajecKaHIuu (KJIOH
02): cucrema BojockoB TerauHOYHBIX HHUTEH (Tpang—BTH) n mukposinepustit (Tpan—
M51), KoTOpble HCHOJB3YIOTCS B MEXAYHAPOAHOM MpPaKTUKE Al OMOTECTHPOBAHUS
HAJIMYMUS KCEHOOMOTUKOB B OKpYIKaroliei cpene. MaTepuas U MeToAbl. MaTepuaiom
CITy’KHWJTH BOJHBIE TIpoObI 3 03. CeBaH (p—oH momyocTpoBa U c. [llopxka) u pex ero
Oaccetina (I'aBaparet u [[3kHareT). B BomHBIX 00pasnax ompeneNsiii KOHIICHTPAun
XUMUYECKUX 3JIEMEHTOB M TsDKENbIX MeTauios. IIpu mposenenun tecrta Tpang—BTH
[BETOYHBIC OYTOHBI TPaJEeCKaHIMHU MOMEIIATH B MCCIeIyeMble BOJHBIE 00paslbl B
TeyeHue 18 yacoB, 3aTeM OCTABISUIM Ha 7—AHEBHBIM BOCTAHOBUTENbHBIN mepuon. B
TedyeHue 21 IHS NPOBOAWIM Y4YeT MYyTAllMOHHBIX COOBITHH (peleccHUBHbIE—PO30BbIe—
PMC). [lns xaxaoro BapHaHTa TMPOAHATM3UPOBAHO 18—22 ThIC. THIYMHOYHBIX
BoJIOCKOB. Ilpu mposenennn mukposiaepHoro tecta (Tpag—MS) consetust (OyTOHBI)
o0OpabaTeiBajy BOJHBIMH NpoOaMu B TeueHHe 18 yacoB. BrineneHHblE MOJOAbIe
NbUTbHUKK  (ukcupoBaan B arerankoroyie (3:1). T'oToBwiM alneTOKapMUHOBBIC
Mpenaparsl 10 CTaHJAPTHOW METOJIMKE. Y UNTHIBAIIM Yyncio MUKposaep Ha 100 Terpan.
Hns kaxnoro Bapuanta ananusupoBaiu mo 3000 Terpan. B kadecTBe KOHTpPOsS
UCIIOJIb30BANIM JAUCTHIUIMPOBaHHYIO BOJy. [loiydeHHBIE pe3ynbTaThl 00padaThiBaH
CTaTHCTHYECKU C MpUMeHeHneM nporpammel Statgraphics Plus 2.1. PesyabtaTthl. [o
0o0oMM OMOTECTaM YCTaHOBJIEHO IOCTOBEPHOE IOBBIIICHWE YACTOTHI PELECCHUBHBIX
myrtaumid (PMC) u npouenra mukposiaep (MS) B Boanbsix npobax pek ['aBaparer u
JI3kHareT 1mo cpaBHEHUIO C KOHTPOJIEM W JPYT'MMHU BapHaHTaMH. BhIsBIeHa BbICOKas
MOJIOKUTENbHAsT Koppeasinuss Mexay uvactroroi PMC, MS u KoHueHTpanueit
XUMHAYECKHX DJIEMEHTOB B HM3Y4YEHBIX BOJAHBIX mpobax (Si, P, Al, Mn, Fe, Cu).
BoiBoapbl. [lonyyeHnbple JaHHBIE TOKA3bIBAIOT IEI€CO00PAa3HOCTh IPUMEHEHHS 000X
uHnukatopaeix OonotectoB (Tpan—BTH u Tpan—MS) knona 02 TpageckaHIuy B
KayecTBE JKCIIPECC—METOAa TECTHPOBAaHHMS KayecTBa BOJIBI B  HM3Yy4aeMbIX
THAPOIKOCUCTEMAX.
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KaroueBble ciaoBa: Tpaneckanmus (kiaoH (02), coMaTHYECKHE PEIECCHBHEIC
MYTallui, MAKPOSIIpa, OMOTECTHI, 3arps3HEHUE BOIBI.

STUDYING GENETIC EFFECTS IN NATURAL ECOSYSTEMS WITH
APPLICATION OF APLANT TEST OBJECT

E. A. Aghajanyan, R. E. Avalyan, A. L. Atoyants,
A. E. Simonyan, R. M. Aroutiounian
Yerevan State University, Yerevan, Armenia, e-mail: a.atoyants@rambler.ru

Background. For the last years in Armenia water resources (Lake Sevan) have
been affected by anthropogenic and technogenic impact. The process of bioindication
of environmental genotoxic effects using higher plant test objects is very appropriate
and effective. Objective. Biotesting involved Tradescantia stamen filament mutation
(Trad—SFM) and Tradescantia’s micronucleus ( Trad—-MCN) bioassays  of
Tradescantia clone 02 test object.

Materials and methods. Genotoxicity of water samples from Lake Sevan
(Armenia) and the rivers of its basin was investigated. Water samples were analysed
for their chemical composition. Tap (distilled) water sample was used as a reference.
For the Trad—SFM assay and Trad-MCN a young inflorescence of Tradescantia was
dipped into the water test samples. The duration of treatment was 18 hrs (12/6
day/night cycle) in both the Trad-SHM and Trad—MCN assays. After a 7—day period
of recovery, pink (recessive— RME) mutation events were traced in the flowers.
Results were expressed in the terms of RME/1000 stamen filaments. For each sample,
from 18,000 to 22,000 stamen filaments were obtained. Micronucleus frequencies
were determined in early tetrads of pollen mother cells and expressed as MCN/100
tetrads. Three thousand tetrads represented each sample. The results were analysed
with the t-test applying the statistical program Statgraphics Plus 2.1. Results. The
obtained results show a significant increase in the level of recessive mutation events
(RME) frequency and micronucleus (MN) in tetrads from the water samples from the
Gavaraget and Dzknaget Rivers as compared with the reference and other studied
samples. High positive correlation between the RME and MN frequency and the
concentration of chemical elements in the water samples (Si, Al, P, Mn, Fe, Cu) were
revealed. Conclusion. These results indicate that Trad-SFM and Trad-MCN
bioassays of the Tradescantia clone 02 can be applied for biotesting of water quality
of aquatic ecosystems.

Key words: Tradescantia clone 02, somatic recessive mutation, micronucleus,
bioassays, water pollution.
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Beenenne

B Hacrosimee Bpemsi OOHMM W3 HaumOoliee BAXKHBIX (DaKTOPOB,
OTPaHMYMBAIOLINX YCTOMYMBOE pa3BUTHE OOLIECTBA, SIBISETCS 3arps3HEHUE
IPUPOJHON Cpelpl Pa3IM4YHOIO pojia KCEHOOMOTMKaMH. B cBs3u c 3TUM
ocoOyr0 posib mpuoOperaeT JIOCTOBepHas uHGopMaus 00 YpPOBHIX
TEXHOTCHHOTO 3arpsi3HEHUs OKPYXKAIOMIEH Cpelbl, KOTopas MOXET ObITh
MoJlyueHa B pe3yJbTaTe MPaBUIBHO OPraHU30BaHHOIO OMOMOHHUTOpHHTra. B
YCIOBUSX COBPEMEHHOI'O BO3PACTAIOLIETO AHTPOIIOI€HHOTO U TEXHOTEHHOI'O
BO3JICUCTBUSI HA IIPECHOBOJHBIE SKOCHCTEMbl BO3HUKACT MPAKTHYECKAS
HEOOXOJUMOCTh TEPUOJUYECKON OIEHKM KadecTBa BOJHOW Cpeabl |
9KOJIOTHYECKOT0 COCTOSHHUS ruaposkocucreMsl B 1ienmom (Bol'shakov etal.,
2009).

O3epo CeBaH — OJIHO W3 KPYNHEHIIMX BBICOKOTOPHBIX O3€p MUDa,
YHUKaJIBHBIN MTPECHOBOAHBIN BOIOEM, HTPAIONIHIA OOJIBIIYIO POJIb B HAPOIHOM
xo3siiicTBe ApMeHuu. 3arpsi3HeHue pycna Bragatonmx B CeBaH pek (28)
MPOMBINIICHHBIMH W CEIBCKOXO3SHCTBEHHBIMH OTXOJaMH ¥ OBITOBBIM
MyCOPOM CTAaHOBHUTCSl B@XHOW MNPUYMHOW, NPHUBOASIIEH K HapYILICHUIO
ruapo3kocuctemMsl 03. CeBaH. [IpobiieMa HEpallMOHAIILHOTO MCIOIb30BaHUS U
OXpaHbl BOJHBIX pecypcoB OacceitHa 03. CeBaH ocTaerca OCOOEHHO
aktyanbpHO# (Akopyan, 2004; Oganesyan, 1994).

Kak u3BecTHO, Ba)XKHBIM 3JIEMEHTOM OWOMOHUTOPUHIA OKpY’Karolei
Cpelbl CIIy’KaT pacTUTEIbHbIE OPraHMU3Mbl, KaK HauOoyiee YyBCTBUTEIIbHbBIE U
HAJIeKHBIE HHIWKATOPHI 3arpsi3HEHHOCTH Ouochepsl. PactutenbHble TecT—
CHUCTEMBI  SBJISIFOTCS  JOCTATOYHO YYBCTBUTEIBHBIMU  OOBEKTaAMH  JJIst
MPOBEICHUSI HE TOJBKO MOHUTOPUHIAa YPOBHA T'€HOTOKCMYHOCTH, HO H
PEKOMEHAYIOTCSL /ISl OLIEHKH KaHIIEPOT€HHOCTH KCEHOOMOTHKOB BO3AYIIHOM,
BOJITHOM U IMOYBEHHOM CpEIl.

Cpenu PaCTHUTENIBHBIX TeCT—00BEKTOB 0co000 BBIJICTISIFOTCS
TeTepO3UTOTHBIE KJIOHBI TpajeckaHIU (KiaoH (2), WCMONIb30BaHHUE KOTOPBIX
MO3BOJIIET OLEHUTh HHAYKIMIO MYyTallMid TOJ BO3JEHCTBHUEM JIOCTATOYHO
HU3KUX KOHIIGHTpalUid KCEHOOMOTHKOB. Ha mpoTssKeHUH UIMTENbHOTO
nepuofa BPEMEHHM KIOHBl TPAJECKAHIIMM 3apEKOMEHIOBAIM cedsl  Kak
BBICOKOYYBCTBUTEJIbHBIE TECT—O0BEKTHI HE TOJBKO IS LIeJe OMOIOoTHYecKon
JO3UMETPUH, HO W B KayecTBE OHOJETEKTOpa XHWMHUYECKHMX MYTareHOB
(Osipova, Shevchenco, 1984; Grant et al.,1992).

Tpaneckanuus (kiaoH 02) sBAsSETCS NPUPOIHBIM MEXBUOBBIM THOPHIOM
mexay Tradescantia occidentals Britton Rudb. u T.ohiensis Raf. u
MIPEACTABISIET TUIJIOUIHOE pacTeHue (2x = 12), BpICOTa KOTOPOTO JOCTHTaeT
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20-45 cm. OtnnuaeTcs MHOXKECTBOM TOOEroB, Ha KOTOPBIX pa3BUBAIOTCS
couerus. B Hopme 1BeToK TpageckaHuu (kjioH 02) uMeeT TpH ToIyObIX
JIENIECTKA, OKPY>KEHHBIX TPEMS YAIISIIMCTUKAMU, OAUH TPEXJIOMACTHBINA MECTUK
U 1IECTh THIYMHOK. XapaKTepHOU 0COOEHHOCTHIO IIBETKA ABJISETCS HAJIMYMEe Ha
teiunHke 30—50 u GoJyiee BOJOCKOB (HO MOXKET OBITh M MEHBIIE), a KaXKIIbIi
BOJIOCOK, B CBOIO 04epe/lb, COCTOUT U3 20—35 comarnueckux KieTok. Pactenue
TeTepO3UrOTHO IO OKpacke IBETKa: roiydas OKpacka JeTepMUHHUPYETCS
JIOMHHAHTHBIM TeHeTHueckuM QaktopoM (JI7), KOHTPOIMPYIOIIMM CHHTE3
nenb(GUHUANHA, a PO30BBIA I[BET — pereccuBHbIM  (akTopom (C),
KOHTPOJIMPYIOIIUM CUHTE3 HUaHUANHA. JIaHHBIN KJIOH ObLT MHTPOAYLIMPOBAH U
MPEKPACHO MPUIKUJICS B PE3KO KOHTUHEHTAIBHBIX KIMMATHYECKUX YCIOBHUSIX
Apmenun. OOyajaeT MOIMHONW KOPHEBOM CHCTEMOM, HENMPUXOTIUB K
MOYBEHHBIM YCIIOBUSIM U OYEHBb UYBCTBUTEJICH K 3arPA3HUTEISAM OKPYKarOIIen
Cpelbl, B YaCTHOCTHU, K HHU3KUM KOHIIEHTPAIMUSM IOJUIFOTAHTOB (PUCYHOK).
Hcnonp3oBanue kiona 02 TpaJecKaHIIMK B Ka4eCTBE TECT—OOBEKTa MO3BOJISET
OILICHUBATh BO3JICHCTBUE KCEHOOMOTUKOB HE TOJHKO Ha COMATHYECKUE KIETKU
BOJIOCKOB THIYMHOYHBIX HUTEH (6uorect Tpan—BTH), Ho u Ha croporeHHble
KIETKW pacTeHuil (MHKposaepHblii Ouorect Tpan—MS) B mepuon
MHUKpOCIIOPOT'€HE3a.

IBeTkn Tpageckanuum (KjaoH 02)
Tradescantia flowers (clone 02)

Cragusi aKTUBHOTO JI€J€HMSI KJIETOK B BOJIOCKAaX THIYMHOYHBIX HUTEH
HanOoJiee YyBCTBUTENbHA JUI BO3HMKOHOBeHHMs MyTauuil. [Ipu mpoBenenun
o6uorecta Tpan-BTH B kauecTBe MHIUKATOPHBIX  TECT—KPUTEPUEB
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YUUTHIBAIOTCS: U3MEHEHUE OKPACKU KJIETOK—BOJOCKOB THIYMMHOYHBIX HHUTEH C
roiyObIX Ha pO30BbIe (pEIeCCUBHBIE MyTalMoHHbIE coObiTH — PMC) u
NOSBIICHHE OECIIBETHBIX KJIETOK (HEOompeIeNeHHbIE MYyTal[HOHHBIE COOBITUS —
BMC). Ilpu TectupoBanum, kpome comarnueckux myranuii (PMC u BMC),
TaKxke (PUKCUPYIOTCS MOP(OIOrHYECKIE U3MEHEHHS BOJIOCKOB — KapJIUKOBBIC
(ae BepKuBIIKE) Bosiocku (HB) u passerBinennsie Bosiocku (PB). Kpome Toro,
YUUTBIBAIOTCSl HapyUIEHUS! B CTPOEHUM LIBETKA — M3MEHEHHE UYUCIIA THIYMHOK
(YMeHbIIEHHE), CPOCTAaHHE JICIECTKOB I[BETKA, N3MEHEHHE OKPAacKu IBETKa (C
roxy0ooro Ha po30BBIN MM O€NbIil) U pa3HOTO POJA APYrUe U3MEHEHHS.

[Ipumenenue  mukposinepHoro  tecra  (Tpan—MS)  mosBosser
¢uKCUpoBaTh MOSABICHHE XPOMOCOMHBIX  abeppauuii  (aleHTpHUYECKHUE
(dbparMeHThl WM OTCTAIOIIME XPOMOCOMBI), KOTOPBIE PETUCTPUPYIOTCS B BUJE
mukposizep (MS) Ha cragum TeTpai NpW  HApYUICHUSX  IpoIecca
MUKpocrioporene3a. llpu TecTupoBaHMM C TPUMEHEHHEM JIAHHOTO TecTa
¢ukcupyloTcad JBa TECT—KpPUTEpUs: 4YacToTa OOpa30BaHUS MHKpPOsIEp U
MPOLEHT TETPaJ C MUKPOSIPAMH.

XapaktepHoit 0coO0eHHOCThI0 naHHbIX TecT—cucteM (Tpan—BTH u Tpan—
M) sBnsiercs WX BBICOKas YYBCTBUTEIBHOCTb, OTCYTCTBHE TpeOOBaHUS
CTEpUJIbHOCTU TNPU TECTUPOBAHUHU, & TAKKE BO3MOYKHOCTb OJIHOBPEMEHHOI'O
yueTa YacTOThl BO3HHMKAIONIMX MYyTaluid Kak B COMAaTUYECKUX, TaK U B
TE€HEPAaTUBHBIX KJIETKaX TPaJIeCKaHLUU.

MHoroneTHUMH HCCIEAOBAHUAMU HAaIllell Hay4YHOW TIpynmbl Oblia
[IOKa3aHa BO3MOXKHOCTh M MEPCIEKTHUBHOCTh HCIOJIb30BAHUS WHIUKATOPHBIX
6uotecroB Tpan—BTH u Tpan—MS B npakTruke reéHeTHUECKOr0 MOHUTOPUHTA
3arpsI3HEHUST OKPYKAIOWIEH BO3AYIIHOM, BOJHOM M TOYBEHHOM Cpell, Kak
BOJIN3M HCTOYHUKOB TEXHOTEHHOI'O 3arpsi3HEHUs], TaK U B TOPOJCKUX YCIOBUSAX
sKosoruueckoii HecrabmnsHoctu (Pogosyan et al., 2002; Agadzhanyan et al.,
2011).

[lenpto HACTOSIIETO HCCIENOBAHMS SBIJIOCH H3YYEHHE YpPOBHS
TF€HOTOKCUYHOCTH U KJIACTOT€HHOCTH BOJHBIX MpPOO0 HEKOTOPBIX peK |
oKkpecTHOCTeW OacceiiHa 03. CeBaH, OTIMYAIOUIMXCA PA3JIMYHON CTENEHBIO
TEXHOTE€HHOM 3arpsi3HEHHOCTH C MPHUMEHEHHEM JBYX OCHOBHBIX OHOTECTOB
(Tpan—-BTH wu Tpan—MS) wmonenbHOro TtecT—00BEKTa TpajeCKaHLIUU
(xion 02).

Marepuaa 4 METOAUKA

MartepuanoM HccleA0BaHUs CIYKWJIH BOJHBIE MPOOBI pek ['aBaparer u
JI3kHareT, a Takke OKpecTHOCTel OacceiiHa 03. CeBaH: BOJIM3M MOTYyOCTPOBA U
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c. lopxa. ITpoObI BoAb! U3 HccaeyeMbIX pailOHOB Opajii B BECEHHUI MEPUOI.
B wuccrmegyeMblx  BOAHBIX  o0Opa3liax  ONpeNesuidi  KOHIEHTPAIUIO
HPUCYTCTBYIOLINX B HUX XUMHUYECKUX 3JIEMEHTOB M TsDKenbiX MetamioB (NO,
Si, P, Al, Mn, Fe, Cu). Jlanusle 3a HCCICAYeMbIi NEpUO OBLIM JIFOOE3HO
npenocrasiieHbl LleHTpoM MOHUTOpPUHIa OKpyXkarome cpeabl Apmenuu. s
BBISIBJICHHUS  YPOBHS TIE€HOTOKCMYHOCTH M  KJIACTON€HHOM  aKTUBHOCTH
U3y4aeMbIX BOJIHBIX MPOO MPUMEHSINCh COOTBETCTBEHHO OMOTEecThl — Tpaa—
BTH u Tpang—MA4.

[Tpu nmpoBeneHUM TECTUPOBAHMSI BOJIOCKOB ThIYMHOYHBIX HUTEH (Tpan—
BTH) nserounsie OyToHbI (conBeTHs) Tpaaeckanuuu (kioH 02) momemniaim B
BOJIHBIC 00pa3ubl B TeueHUEe 18 4acoB mpu KOMHATHOH Temmeparype. OmbIT
IPOBOJAMIM B  YCIOBUAX Temmubl EpeBaHCKOro rocyaapCTBEHHOTO
yauBepcuteta (EI'Y). Ilo ncredyeHnn cpoka SKCHO3UIMM COLIBETHS CHayala
OCTaBJISUIM HAa CEMUJHEBHBIA BOCCTAHOBUTEJBHBIN MEpUOA. 3aTEM MPOBOIUIN
eXelHeBHbIM yueT MyrauuoHHbIX coObiTuii (PMC u BMC), a Takxke —
mopdonornueckux Hapymenuid (HB, PB wuap.) B Teuenume 21 gus mo
obmenpunsroir meroauke (Ma etal.,1994a). [lns kaxmoro BapuaHTa OBLIO
MPOAHAIN3UPOBAHO 18—22 ThIC. THIMMHOYHBIX BOJOCKOB.

ITpu npoeaenun wmukposaepHoro tecra (Tpan—MS) oOpaboraHHbIE
UCCIIeTyeMbIMU BOJHBIMU MpoOamu B TeueHue 18 vacoB corBetusi (0yTOHBI)
TpaJecKaHIuu 0e3 MPOX0KACHUS BOCCTAHOBUTEIHLHOTO Meproia (GUKCUPOBATTN
B anerankoroine (3:1). ['oToBuIM BpeMeHHBIE alleTOKapPMUHOBBIE MpenapaThl
no crangaptHoi meroauke (Ma etal., 1994b). YuuTeiBaiu OCHOBHBIE TECT—
Kputepun: 4uciao Mukposaep Ha 100 terpam m umcno terpan ¢ MA. s
KaXJI0TO BapuaHTa aHanu3upoBaiu mo 3000 terpa.

[Tpu mpoBeneHnn 0OOMX TECTOB B KauecCTBE KOHTPOJS MCIOJIb30BAIU
JUCTUIIITUPOBAHHYIO BOJY.

[TonydenHnble  pe3ynbTaThl  OOpabaTbiBalii  CTATUCTUYECKH  C
npuMeHeHneM mporpammsbl Statgraphics Plus 2.1. KoppensiunoHHBIN aHamm3
MPOBOJUIN MEXIy YacTOTOM MyTaluMOHHBIX u3MeHeHuid B BTH, a takxke
4acTOTOM  BCTPEUAaEMOCTH  MHUKpOsiiep B  TeTpajax MHUKpPOCHOp U
KOHIIEHTpaLMel XUMUYECKHX 3JIEMEHTOB B UCCIIEyEMbIX BOAHBIX IPOOax.

Pe3yabTaTsl M 00Cy:KIeHUE
W3ydeHne ypoBHSI TeHOTOKCUYHOCTH MCCIEAYEMBIX BOAHBIX 00pa3lioB Ha
OCHOBaHWHU TpoBeneHHOro Oumotecta Tpan—BTH mokazano, 4to BO Beex

ONBITHBIX BapUaHTAaX HAONIOAIOCh JOCTOBEPHOE TOBBIIIEHUE YacTOTHI
comarnyeckux Mytauuii (PMC u BMC), a Takxke MOp(OIOrHuecKkux
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Hapymeanii B BTH mo cpaBHeHMIO ¢ KOHTpOJIbHBIM ypoBHeM (Tab:xa. 1). Bo
BCEX BOJHBIX MpoOax ypoBeHb PMC mpeBbicMa KOHTpoib B 6—9 pa3 B
3aBHCUMOCTH OT oOpasma. Hambosbmias uvacrota MyTanuid OTMeYasiach B
npobax pek J[3kHarer m ['aBaparer m mnpeBbIicHia KOHTPOJb B 7,5-9,0 pa3
cootBeTcTBeHHO. Cpean HabmogaeMbIx MopQoioruyeckux Hapymenuid B BTH
yBeJIMYeHUE 4acToThl BecTpeuaeMocT HB u PB oTmeudanock Bo BceX OIMBITHBIX
BapHaHTax, U UX 3HAYEHUsI IIPEBBICWIIM YPOBEHb KOHTpoJIA B 3—5 pa3. Cuenyer
OTMETUTh, YTO HAMUOOJBIIAsl YacTOTa BCTpeYaeMOCTH u3MeHeHuil Tuma PB
Takke Habmogamack B mpobax pek JI3kHarer u ["aBaparer. lanubiii ¢akt
MOKET CBHJIETEIbCTBOBATH O IOBBINICHHONW TEPaTOreHHOW AaKTUBHOCTHU
KOMIIOHEHTOB, COJEpKAIMXCsS B HCCIENYyEMbIX BOJHBIX oOpasuax. Takum
oOpazoM, 1O pe3yjbTaTaM MCCIEIOBaHUs YacToThl HapymeHuidi B BTH
Tpa/leCKaHLIUY MOKa3aHO T€HOTOKCHUUECKOE U TEPaTOr€HHOE JAEMCTBHE BOAHBIX
npob pek JI3kHareT u ["aBaparer Ha KieTku TpajeckaHuu (kiaoH 02), koTopoe
BBIPAXAETCsl B JJOCTOBEPHOM IOBBIIIEHUH YPOBHSI COMaTHUYECKUX MyTalud U
MOP(}OIOrHUECKUX aHOMATHH.

Tadoiauuna 1. UHAyKIUS TEHOTOKCMYECKUX U KJIACTOreHHbIX 3¢ deKkToB
y Tpaneckannuu (ko 02)
Table 1. Induction of genotoxic and clastogenic effects
in Tradescantia (clone 02)

PeueccuBHble YacroTa MUKpOSAEP B CHOPOTrE€HHBIX
Bapuanr COMATHUYECKHUE KIIETKaX
myTarun (PMC)
(1000)+m M B TeTpagax Terpansl ¢ M
(%otm) (%otm)
—oB 03. CeBan 1,60+0,27" 4,50+0,65%* 3,30+0,56%*
oeper c. llopxa 1,60i0,30*** 5,60+0,72%* 3,50+0,58%**
p. JI3kHarer 1,90+0,30" 8,50+0,88 %% 6,00+0,76%**
p. [aBaparer 2,30+£0,35 9,80+0,94%** 7,00+0,79%%%*
KOHTPOJIb 0,25+0,11 1,90+0,42 1,90+0,42

*p<0.05, **p<0.01, ***p<0.001

ITo IMOJIYYCHHBIM  JaHHBIM
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Tabanna 2. YpoBHH KOppeasiiuu MeKAy MyTallHOHHBIMY U3MEHEHUSIMH,
KJIACTOreHHbIMHU 3()(peKTaMi U XUMUYECKUM
COCTAaBOM HCCJIEAYEMBIX BOAHBIX l'IpOﬁ
Table 2. The levels of correlation between mutational changes, clastogenic
effects and chemical composition of the tested water samples.

Tumnt Koaddumment koppemsiuu (r)

MyTaluii u Hutpar
HM3MEHEHMIH HOHBI Si Al P Fe Mn Cu \V
Mr/mn

ComarHnuecKku
€ MyTaluu
(PMC/1000)+
m
Mopdonorug
€CKHe
HN3MCHCHUSA
(PB/1000)+m
Yactora M4
B TETpajax 0,81 0,95* 0,94 |0,96* |0,99* |0,98* |0,97* 0,81
(%/ £ m)
Yacrtorta
Tetpan ¢ MA 0,79 0,95* 0,96* |0,93** (0,99** |0,99** | 0,98* 0,79
(%/ £ m)
*p<0.1, **p<0.05, ***p<0.01

0,95** | 0,99*** |0,98** |0,98** [0,96** |0,95** | 0,86 0,84

0,67 0,88 -0,14 | 0,82 |0,95** |0,96** |0,98** | 0,47

W3yuyenne  kiacToreHHbIX 3(QQeKToB B  TeHepaTUBHOW  cdepe
TpaJecKaHIUU (KJIOH 2) MOKa3ajo YBEIMYEHHE YaCTOThl BCTPEUYAEMOCTH TECT—
kputepueB: M B Tetpagax B 2,5-5,0 pa3, a terpan ¢ MA — B 2,0-3,5 paza Bo
BCEX OMNBITHBIX BApUAHTAaX M0 CPABHEHHUIO C KOHTPOJIEM B 3aBUCUMOCTU OT
BOAHOW TmpoObl (cM. Tabxd. 1). HMHTepecHbIM siBIsieTcs TOT (akT, dUYTO
MaKCHUMaJIbHOE MPOSIBIEHUE JaHHBIX T€HETUUECKHX Y(PPEKTOB 110 0OOUM TeCT—
KpUTEpUAM TakXke HabJo1anock B BapuaHTax pek JI3kuaret u I'aBaparer, 4To
COOTBETCTBYET IOJYYEHHBIM HaMHU pe3yJlbTaTaM IIPHU ONPEICIEHUH TEHHBIX
TOYKOBBIX MYTallUil B COMaTHYECKUX KJIETKaxX TpajaeckaHuuu. Cienyer Takxke
OTMETHTb, YTO MO JJAHHBIM MPOBEACHHOr0 TecTa Yyucio ¢popmupyomuxcs M
B ONBITHBIX BapHaHTaX OTXBAThIBAJIO MOYTH BECh JMAIa30H HAOIIOJAIOUINXCS
o0bruH0 MS B omHo#t kietke (1-—4), 4ro, Kak MpaBUIIO, XapaKTEPHO MpH
MHOTOKOMIIOHEHTHOM 3arpsi3HEHUH U3ydaeMbIX cyOcTpaTroB. B naHHOM ciyyae
YBEIUYEHUE YACTOTHI (POPMHUPOBAHUS MUKPOSACP KaK pPe3ysIbTaT MOBPEKICHUS
XpOMOCOM B TME€pHOJ MHKPOCHOpPOTeHe3a CBUIETEIbCTBYET O HAIUYUU
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KJIacToreHHoro 3¢ @dekra, oka3pIBAEMOro BOJAHBIMU IPOOaMHU JaHHBIX PEK Ha
CTIIOPOTCHHBIC KJICTKH TPaJCCKAHIINH.

[Ipy wW3y4eHHHM 3aBHCHMOCTH KJIACTOTEHHBIX 3()QEKTOB B KIETKAX
TPaJeCKaHIIUM OT COICP)KaHUS B BOJHBIX MPOOAaX HEKOTOPBIX XUMHUYECKHX
anementoB (NO, Si, Al, Mn, Fe, Cu) BbIsiBIeHa JJOCTOBEPHAS MTOJIOKUTEIIbHAS
KOPPEISIUS MEXIy 4YacTOTOH OO0OMX TECT—KpPUTEPHUEB W KOHICHTpamuein
HAXOJSAIIMXCS B HUX KOMIIOHEHTOB (CM. Ta0I. 2).

3akjaouyeHue

Ha ocHOBaHMHM NIPOBEIEHHOIO HAMU UCCIIEN0BAHMS C IPUMEHEHUEM [IBYX
ouotectoB kinoHa 02 Tpaneckannuu (Tpan—BTH u Tpan—MS1) 6110 OKa3aHo,
YTO BOJIHbIE ITPOOBI pek [I3kHareT u ['aBaparer oTiany4aroTCa KaK BbIPAKEHHOU
F€HOTOKCUYHOCTBIO [0 YPOBHIO COMAaTHUECKUX MYTalMi U MOpP(}OIOrndeckux
HapymeHnid B BTH, Tak u BBICOKOM KJIACTOT€HHOCTBIO II0 4YacTOTe
BCTPEUAEMOCTH MUKpOSIEp B TETpasax MHKPOCIOpP IO CPaBHEHHIO C
KOHTPOJIEM U JPYTMMU BapUaHTaMHU.

W3BecTHO, UTO CTENEHb 3arpsA3HEHHOCTH PEYHOM BOJIbI O0YCIIOBIEHA KAk
HEPaBHOMEPHOCTBIO OBITOBBIX M TEXHOTCHHBIX HArpy30K, TaK W BBICOKUM
COJIEpP’)KaHUEM B HEH TSDKEIBIX METAJUIOB M Pa3IMYHOrO POAAa TOKCHUYHBIX
noJuiroTa"ToB.  [lo  pe3ynbraraM HamIMX — MCCIENOBAHMM  BBIPAXKEHHOE
MOBBILLICHUE YPOBHA coMarndyeckux Myrauuii B BTH wu wacrorer MS B
CIIOPOTCHHBIX KJIETKAaX TpaJeCKaHIMM, a TakXke HaOoJaeMas BBICOKAs
MIOJIOKUTENbHASL KOPPEJSILMS ¢ HEKOTOPHIMH XMMHWYECKHMH JJIEMEHTaMH B
BOJHBIX Npobax pek JI3kHarer u ['aBaparer MoXeT CBHUIETENILCTBOBATH O
3HAQUUTEIIBHOM 3arpsA3HEHHOCTH BOABI JAHHBIX PEK pPa3Iu4yHOro poja
MOJUTIOTAHTAaMHU (TSDKEJIBIMU MEeTalljlaMH, MEeCTULUAAMU U Jp.) U UX BIIUSHUEM
Ha TNPOILECChl, MPOUCXOMAIIME B COMAaTHUYECKOM M TeHepaTUBHOU cdepax
Tpaaeckanuuu (ko 02).

B cBs13u ¢ 3TUM BaxkHOH 3a/1aueil OMOMOHMTOPUHTA MPUPOIHBIX BOJHBIX
PeCypcoB SIBIIETCA HE TOJBKO CUCTEMAaTUYECKHM KOHTPOJIb 32 COJEpKaHUEM
XUMUYECKUX BEUIECTB, HO U DKOTOKCUKOJIOTMYECKas OLCHKA CTENEHU
3arpsi3HeHus rupo3kocucteM (03. CeBaH) ¢ NPUBJICYEHHEM UYyBCTBUTEIIBHBIX
UH/IMKaTOPHBIX TeCT—00BEKTOB (B TaHHOM ciydae, KjaoHa 02 TpaJecKaHIIUN).

Hamumuy uccnenoBaHusMH 10 M3YYEHHIO YPOBHSI T€HOTOKCUYHOCTH W
KJIACTOT€HHOCTH BOJBI peK U OaceliHa 03. CeBaH MOATBEPXKIAETCS BBICOKAs
MH(OPMATUBHOCTh M 11€JIECO00PA3HOCTh MPUMEHEHUs 000MX HMHIUKATOPHBIX
o6uotecroB kioHa 02 Ttpaneckanuuu (Tpan-BTH u Tpang—MS) B cucreme
TEHETHYECKOTO MOHUTOPHUHTA IN SitU MPUPOIHBIX BOJHBIX PECYPCOB B KAUECTBE
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SKCHIPCCC—MCTOAAa TCCTUPOBAHHA HAJIUYUA KCCHOOHMOTHUKOB U aJIcKBaTHOM
OLICHKH CTCIICHU TEXHOT€HHOM HarpyskKu B U3y4a€MbIX THAPOIKOCUCTEMAX.
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YIIK: 635.522/524:635.64

B. U. Bypenun. JI. /I. Bpe:xxHeB — HeyTOMHUMBIii MCCiIe10BaTe]b PACTUTEIbHBIX PECypcoB,
NPEeKPACHBI OPraHu3aTop HAYKH M MPOU3BOJCTBA, HACTABHUK HAYYHBIX Kajapos (k 110—
JIETHIO CO AHSl POKACHMSA).

B crarbe onmucaH JKU3HEHHBIM M TBOpYeckMd IyTh Jmurpus JlaHunoBuya bpexHesa,
coparHuka H. 1. BaBunoBa, yueHOro ¢ MUpPOBBIM UMEHEM, IPEKPACHOIO OPTaHU3aTopa HAyKH,
BHECIIIEr0 HEOCTIOPUMBIH BKJIaa B pa3Butue uaeid H. M. BaBuioBa o MoOunm3anmu, u3y4eHun
Y HCIOJIb30BAHNU MHPOBBIX PACTHTENBHBIX PECYPCOB.

KuaroueBble ciioBa: copathuk H. V. BaBuioBa, MoOMiIM3anus, ToMat, paCTUTEIbHBIE PECYPCHI,
OBOIIHEIE KyIbTYpsl. Tom 176, Bemr. 3. CI16.: BUP, 2015. c. 250-259.

bubmn. 4.

V. |. Burenin. D. D. Brezhnev: a tireless researcher of plant resources, excellent organizer
of science and industry, mentor of scientists (celebrating the 110-anniversary of his
birth).

The article describes the life and career of Dmitry Danilovich Brezhnev, N. I. Vavilov’s
colleague, scientist of worldwide renown, great organizer of science, who made an undeniable
contribution to the development of N. I. Vavilov’s ideas on mobilization, study and use of the
world's plant resources.

Key words: N. I. Vavilov’s colleague, mobilization, plant resources, vegetable plants, tomato.
V. 176. . 3. SPb: VIR, 2015. pp. 250-259.
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VK 575(092): 016

C. H. Kyry3oBa. )Ku3nsb, or1anHas Hayke (0 Exarepune Baagumuposne Junaan).

B crarbe onucan xu3HeHHbIN nyTh copaTHulbl H. U. BaBunosa Exarepunbl BiagumupoBHBI
Onnagy W ee BKIAA B CUCTEMAaTHKY, OOTaHMKO-Teorpaduyeckoe M (UIOTCHETHYECKOe
U3ydeHHe OOIIMPHOTO MHPOBOTO Pa3HOOOpa3Hs BO3JEIBIBAEMBIX M JUKOPACTYIIUX JIBHOB,
cobpaHHbBIX B KoJutekiuu BUP.

KiawueBbie cioBa: coparauk H. W. BaBuwiosa, Linum usitatissimum L., mupoBoe
pa3HooOpa3ue, kiaccudukanus, Hayunslid Bkiaan. Tom 176, Bem. 3. CI16.: BUP, 2015. c. 260-
267.

buo6a. 18.

S. N. Kutuzova. Life given for the science (about Ekaterina Vladimirovna Ellady).

The article describes the way of life of N. I. Vavilov’s colleague Ekaterina Vladimirovna
Ellady and her contribution to botanical systematics, geographical and phylogenetic study of
worldwide diversity of cultivated and wild flax held in the collection of VIR.

Key words: N. 1. Vavilov’s colleague, Linum usitatissimum L., worldwide diversity,
classification, research contribution. V. 176. I. 3. SPb: VIR, 2015. pp. 260-267.
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P. b. CemeBckuii. «OTHbI MYCTHIHHUKH U KeHbI HEMOPOYHBI. . .».

B pesynberare yuactus ydensix BUP B aBTompoGere mo TEppUTOPHH CO CIOXKHBIM COCTaBOM
MOYBOTPYHTOB OBLI BHECEH LICHHBII BKJIAJ B 00J1aCTH 3eMJICTIONB30BAHUS U MPHUKIIATHBIX HAYK
o 3emue.
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R. B. Semevsky. “The Desert Fathers and the Women Undefiled...”.

Participation of scientists from VIR in a rally race through the territory with complex soil
composition provided valuable contribution to the development of land use and applied
geosciences.

Key words: desert, rally racing, expedition, soil science. V.176. I. 3. SPb: VIR, 2015. pp.
268-279.
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T.T'. Anekcanaposa, 0. . KoBuHa, T. B. lllesienra, JI. 1O. HoBukoga,
M. A. BumnsikoBa. PesyabTarsl uzyuenusi Buku moxuaroii (Vicia villosa Roth) B mono—
U OMHapHBIX arpoguToLeH03aX NP BeCEHHEM IOceBe B YCJ0BUSIX ceBepo—3anaaa P@.

[To UCTONB30BaHHIO B CEMBCKOXO3SMCTBEHHOM Mpou3BojicTBe Brka moxuatas (Vicia villosa
Roth) crouT B omHOM psiny ¢ Bukoit mocesHo# (V. sativa L.), ogHOM 13 caMbIX BO3E/bIBAEMbIX
B mupe Buk. B Poccuiickoii denepanuy BUKY MOXHATYIO UCIOJb3YKOT B O3UMOM U SIPOBOM
noceBax. COPTOBBIE MOITYJISIIUK MOTYT BKJIIOYATh B CE0sI SIPOBBIE, MOJYSPOBBIE, TIOIyO3UMbIEC 1
o3uMble Ouortunbel. B ycnoBusx JlenmHrpaackoit obmactu Cesepo—3anana Poccuiickoii
Oeneparun npu BeceHHeM moceBe B 2010-2012 rr. m3ydanmck Tpu copTa BHKH MOXHATON
‘HesxxnocrebenbHas’, ‘CuBepckas 2’ u “YKpanHka’ B MOHO— U OMHAPHBIX arpo(HUTOICHO3aX C
OBCOM, parcoM H stameHeM. Omnpenernsicst OMOTUIMYIECKUIT COCTaB COPTOBBIX MOIYJISIIUI 11
BBISIBJICHHS aJlaiTUBHBIX K ycnoBusM CeBepo—3amana spoBbix OuoTuros. [IpoeneH anamm3
HEKOTOPBIX OMOJIOTHYECKUX W arPOHOMHYECKUX MPU3HAKOB COPTOB BUKM MOXHaTol. [Toka3ana
CpaBHHTENbHAS OLIEHKA MOIYJISIIKI IS TPOBEPKH POJIH arpoUToLeHo3a (M ero KOMIIOHEHTa)
KaK BO3MOXHOTO (akTopa H3MEHYMBOCTH OWOTHIIMYECKOTO COCTaBa MOMYISALUA BHUKH
MOXHATOH M MX LIEHHBIX MPU3HAKOB.

Kawuesbie ciaoa: Vicia villosa, Buka MoxHaTas, momyssmus, OHOTHII, arpo(UTOLEHO3,
BETBJICHHE, 3€JI€Has Macca, 0eok, cenekius. Tom 176, Beim. 3. CI16.: BUP, 2015. ¢. 280-298.
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T. G. Aleksandrova, O. I. Kovina, T.V. Shelenga, L.Y.Novikova, M. A. Vishnyakova.
Results of studying hairy vetch (Vicia villosa roth) in mono— and binary
agrophytocoenoses at spring planting under the conditions of the north—east of the
Russian Federation.

Hairy vetch (Vicia villosa Roth), like common vetch (V. sativa L.), is one of the most
widespread cultivated forage vetches. In Russia, hairy vetch is sown both in spring and winter
planting seasons. V. villosa populations may contain spring, semi-spring, semi—winter and
winter biotypes. Three hairy vetch varieties (Nezhnostebelnaya, Siverskaya 2 and Ukrainka)
were studied in mono— and binary agrophytocoenosis with oat, rape and barley at spring
sowing under the conditions of Leningrad Province of the Russian North—West in 2010-2012.
Biotype composition of vetch variety populations was determined to identify adaptive biotypes.
Some biological and agronomic characters were analysed. Comparative evaluation of hairy
vetch variety populations was performed to test the role of agrophytocoenosis (and its
phytocomponent) as a possible factor of biotype variability in vetch varieties and their
biological and agronomic characters.
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T. A. BynkeBuu, M. A. Auucosa, JI. I'. Tapmuc, 3. M. AnemenkoBa, A. A. ®eopeHUuK,
B. A. Xpumau, M. A. 3aBaackas, M. M. KoporkoB.  ®Pu3no0ro—0HoXuMu4yecKue
acneKkThl Penmpoaykuuu JuKopacTyuiero AJIMHHOKOpHeBUUIHOro Mopdoruna Medicago
falcata l. B kyJabType.

B ycnoBHSAX HOJIEBBIX ONBITOB M3YYaJId BO3ACHCTBHE MUKPOOHBIX MPEIApaToB ¢ aKTHBHBIMHU
wrammamu Sinorhizobium meliloti u BHekopHeBo# 00paboTKU pacTeHUit PUTOrOPMOHATBHBIM
npenapaToM (roMoOpaccHHOIHIOM) Ha MOpQOTreHe3, a30THUKCHUPYIOMIYI0 AaKTHBHOCTH M
CEeMEHHYIO TPOAYKTUBHOCTH BBOIMMOH B KymbTypy aukopactymieir Medicago falcata L.
(JIrOLepHBl  CEPHOBHIHOW WIIM JIFOLICPHBI JKENTOW) JUIMHHOKOPHEBHILTHOTO MOp(OTHIA.
VYcraHoBieHO — 3(Q(EKTHBHOE  BIMSHHE  OHOPETYISTOPOB  Ha  IKU3HEACATEIHFHOCTH
CTEp)KHEKOPHEBBIX pacTeHuit kymprypHoii M. falcata (kontponp) u orcyrcTBHEe (WITH
MHTHOUpPOBaHKe) (U3MOIIOTHYECKOH peakuuH HHTPOAYyLeHTa. JlemaeTcss 3aKiIloueHHe O
HEOOXOMMMOCTH TOBBIILICHUS a30TQHUKCUpYIOLIEH CIIOCOOHOCTH HMHTPOAYLEHTa MyTeM
BO3JICHCTBHS BBICOKO KOHKYPSHTHBIMH IITAMMAaMH HHOKYJISSHTOB HAa OCHOBE IPUPOIHBIX
H30JI1TOB, BHIOCTICIU(PHUIHBIX I8 KopHeBuinHoro mopdortuna M. falcate, u npumenenus
(DUTOrOPMOHAIIBHBEIX PETYIATOPOB C yYETOM OCOOCHHOCTEH OHTOICHETHYECKOI'O Pa3BUTHS
UHTPOJyLICHTA.

KawueBbie ciaoBa: Medicago falcata, anuHHOKOpHEBHUINHBI MOP(OTHI, HHTPOIYICHT,
MopdoreHes, azoTdukcanus, CEMEHHas HPOJYKTHBHOCTb, MHKPOOHBIE Mpenaparsbl,
romoOpaccuronmu. Tom 176, sem. 3. CI16.: BUP, 2015. c. 299-324.

bub6a. 33.

T. A. Budkevich, Zh. M. Anisova, L. G. Tarshis, Z. M. Aletshenkova, A. A. Fedorenchik,
V. A. Khripach, M. I. Zavadskaya, M. M. Korotkov. Physiological and biochemical
aspects of reproducing the wild long-rhizome morphotype of Medicago falcata L. under
cultivation.

Morphology, nitrogen—fixing activity and seed productivity of the introduced wild long—
rhizome yellow alfalfa (Medicago falcata L.) under exogenous treatment with microbial
preparations and phytohormone (homobrassinolide) were studied in field experiments. It was
revealed that growth activators increase seed productivity and nitrogen—fixing activity in the
cultivated taproot alfalfa type and, on the whole, have no effect on metabolism in the long—
rhizome morphotype plants. To solve the problem it is necessary to develop Rhizobium
preparations increasing nitrogen—fixing activity of the long—rhizome alfalfa plants on the basis
of natural isolates and the use of phytohormones with due regard to the peculiarities of the
ontogenesis of the long—rhizome M. falcata morphotype.

Key words: Medicago falcata, long-rhizome type, introduced plant, morphogenesis, nitrogen
fixation, seed productivity, microbial preparations, homobrassinolide. V. 176. I. 3. SPh: VIR,
2015. pp. 299-324.
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VJIK: 633.111.1

B.Tony6en, T.H.CwmexanoBa, JL JlelicoBa—CBodogoBa. Mopdoaoruyeckas u
MOJIEKYJISIpHAsi OLeHKa TeHeTH4ecKUX pecypcoB Lonicera caerulea L. na JanbHem
Bocroke.

Ionesbie uccnenoBanust sxkumonoctu (Lonicera caerulea L.s.l) u c6op marepumama (91
obpazerr repbapus, 20 00pas3oB YEPEHKOB, IUIOABI IS NETaTIbHOTO MOP(OIOTHIECKOTO
ONUCaHMs, OPraHOJENTHYECKOH OLEHKH M MOJICKYJISIPHO-TEHETHYECKOr0 aHalin3a) ObLIH
npoBeneHsl B CeBepo—BOCTOYHOM yacTh apeana xuMosioctd, Ha Kamuarke n Caxanmue. Bee
o0ciieI0BaHHbBIE IIEHOMOMYJISIIUH OBIIIM OXapaKTepHU30BaHBI HKOJOTUYECKH, re000TaHMYECKH,
¢uToconmonormueckn. Kpome Toro, OBDIM OLEHEHB (HAKTOPBI YIPO3Bl  MPHPOTHBIM
LICHOTIOMYJISIIMSAM, 3TH JaHHbBIC SBUIIMCH MPEANOCHIIKON JJIsI PEKOMEHAALUH M0 COXPaHEHHIO
XKUMOJIOCTH IN Situ. B cpaBHUTENBHYIO MOJEKYIIPHYIO OLIEHKY BMECTE C IUIOJaMH IIPUPOIHBIX
9KOTHUIIOB OBUIM BKIIIOUEHBI IUIOJABI 20 POCCHHMCKMX KYJIBTYpPHBIX COPTOB JKMMOJOCTH. B
pesynbrate npoBenéaHoro AFLP ananmsa Bech HccieJOBaHHBIN MaTepHall pa3Ienmics Ha TPH
IPYINBL: JBE TPYIIbl BKIOYaroT obpasubsl L. caerulea, coGpannoit Ha Kamuatke, u
OOJIBIIMHCTBO MCCIEAOBAHHBIX KYJIBTYPHBIX (DOPM KMMOJOCTH, TPEThS TPyNIa o0ObeANHSET
TOJBKO TCHOTHUIIBI CAXAIMHCKUX PACTEHHH.

KaroueBble cioBa: sxumoiiocth, Lonicera caerulea L., reorpaduueckoe pacrnpocTpaHEeHHE,
Kamuatka, CaxanuH, MOJIEKYISIPHO—TEeHETHYECKU i aHanu3, in Situ coxpanenue. Tom 176, BIm.
3. CII6.: BUP, 2015. c. 325-335.

Bbu6m. 15.

V. Holubec, T.Smekalova, L. Leisova—Svobodova. Morphological and molecular
evaluation of the Far East fruit genetic resources of Lonicera caerulea L.

Field studies of honeysuckle (Lonicera caerulea L.s.l.) and material for investigation (91
herbarium accessions; 20 scion samples; and fruits for detailed morphological description,
organoleptic and molecular analyses) have been collected in the north—eastern part of the area
of honeysuckle distribution, in Kamchatka and Sakhalin regions. All coenopopulations have
been characterized ecologically, geobotanically, and phytosociologically. Factors threatening
natural coenopopulations have been estimated, and these data preconditioned recommendations
for honeysuckle in situ conservation. Fruits of 20 Russian honeysuckle cultivars have been
included in comparative molecular assessment together with fruits from natural ecotypes. As a
result of AFLP analysis, all investigated material was divided into three groups: two groups
include samples L. caerulea, collected in Kamchatka, and the majority of the investigated
honeysuckle cultivated forms, while the third group unites only genotypes of the sakhalin
plants.

Key words: honeysuckle, Lonicera caerulea L. s.l., geographical distribution, Kamchatka,
Sakhalin, molecular characterization, in situ conservation. V. 176. I. 3. SPb: VIR, 2015. pp.
325-335.
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B. T'oayb6en, ®@. Ianpcreiin, JI. Jokoynua, M. IMocoana, B.Pe3nuuek. MOHHTOPHUHT
CTAPOMECTHBIX COPTOB ILIOAOBBIX KyJIbTyp Yemckoi Pecny0JHMKn Uil BBISICHEHHSI HX
NMPOMCXO0KIEeHUSI U BO3MOKHOCTH COXPaHEHMs.

CrapoMecTHBIE cOpTa KyJIbTYpHBIX DPACTEHWH, CO3/JaHHbIE Ha TIEPBBIX JTanax BEACHHS
CEIIbCKOTO XO3SHCTBa YEJOBEKOM IIyTeéM OTOOpa W3 JAWKOTO SKOTHIIA W BBIpAIlMBacMble
(bepmepaMu B pasTUYHBIX O0JIACTAX, OBLTHM WCCIIETOBAHBI C LENBI0 COXPAHEHUS OTAEIbHBIX
(parMeHToB Bce elle CYIIECTBYIOINX CTAPOMECTHBIX COPTOB—IOMYIISALNN IJI0O0BBIX KYJIBTYP
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(mangpacoB). HMccrnemnoBanuch pasidyHble MECTa MPOU3PACTAHUS CTAPOJABHUX COPTOB,
BKJIFOYAsl CaJibl U OT/ICNIBHO PACTYIHE JePEBbs B CEIBCKOI MECTHOCTH, & TAKKE NPUIOPOIKHBIC
MOCAJKH, BBIMOJNHSIIONIME BETPO3ANIUTHYI0 W CHErOYAEpXKHBAOIIyl0 (QyHKImu. Jlis
OT/ACJBHBIX JIEPEBbEB, KOTOPhIE OBUIM OTHECEHBI K CTAPOJABHUM KYJIBTYpPHBIM COpPTaM, ObLIH
ornpejiesieHsl KOOPIUHATH MECTOHAXOKAEHHM ¢ moMoIpio GPS, TOukM MeCTOHaXOKICHUi
HaHeceHbI Ha Kapty Geobase Yermckoit pecry6mukn «The inventory listed 388 fruits out of
total number 2866 accessions». JlaHHBIN CIUCOK — OCHOBAHUE YIS TOTO, YTOOBI MPOIOJIKHUTH
MOWCKM  HENOCTAIOUIMX  MaTepuasioB. ba3za [aHHBIX  KYJIbTYPHBIX COPTOB  Oblia
MPOaHATM3UPOBaHa, W3y4YEeHBl MECTa COCPEAOTOUEHHMS JaHApacoB. Jlydiine CTapOMECTHBIE
00pa3isl OBUIA TIPEITIOKEHBI IS COXpaHeHus IN Situ, TIaBHBIM 00pasoM, Ha TEPPUTOPHSIX
HAIMOHAJIBHBIX MAPKOB U HAa OXPAHAEMBIX MPUPOIHBIX TEPPUTOPHSIX.

KioueBble c€10Ba: CTapOMECTHbIE COPTA—TIOMYJSIMU (JaHAPACHI), IUIOJOBBIC KYJIBTYPBI,
ob6pasipl, in situ, ex situ, on farm coxpaunenue. Tom 176, Beim. 3. CI16.: BUP, 2015. c. 336—
345.

buoa. 6.

V. Holubec, F.Paprstein, L. Dokoupil, M. Posolda, V. Rezni¢ek. Monitoring fruit
landraces in the Czech Republic, tracing their origin and potential for their conservation.
Landraces of cultivated plants originated from the beginning of agriculture through selection
from wild ecotypes and cultivated by farmers in their domestic region were investigated with
the goal to conserve fragments of still existing fruit landraces, including restoration of variable
countryside with scattered and roadside trees, wind—breaking and snow-catching functions
including fruit consumption. Individual trees were identified, attributed to cultivars, localized
by GPS and mapped in the Geobase Map of the Czech Republic. The inventory listed 388
fruits out of total number of 2866 accessions. It is a basis for searching lost and extinct
materials. The database was analyzed for cultivars, regionality and their longevity by the length
of registration. The best indigenous materials were proposed for in situ conservation mainly in
the territory of National Parks and Protected Landscape Areas.

Key words: landraces, fruit samples, in situ, ex situ, on farm conservation. V. 176. I. 3.
SPb: VIR, 2015. pp. 336-345.
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. A. Aragxansad, P.J. Apaasin, A.JL Arosinn, A.3J.Cumonsin, P.M. ApyTioHsiH.
H3yyenue reHermueckux 3¢¢eKTOB B NPHUPOJHBIX 3IKOCHCTEMAaX C TNPUMEHEHHEM
PACTHUTEJBHOI0 TeCT—00beKTA.

N3yyeHa reHOTOKCHYHOCTb M KJIACTOI€HHOCTh BOJHBIX Npo0 pek o3epa CeBaH U peK ero
Oacceiina ¢ npumeHenuem OuorectoB Tpan—BTH wu Tpang—MS tpageckannuu (kion 02).
YCcTaHOBJIEHO JOCTOBEPHOE MOBHIIIEHHE YPOBHS PEIIECCUBHBIX MyTallMOHHBIX coObITHi (PMC)
u npoueHTta Mukposizep (M) B BogHbIx npodax pek [I3kHareT u ['aBapareT 1o CpaBHEHHIO C
KOHTpPOJIEM W APYrMMH ImpoOamu. BhIsBieHa BBICOKas IIOJIOKHUTENIbHAS KOPPEISLUS MEXIY
yactotoii PMC, Ml u koHieHTpanueit xumuueckux snementoB (Si, P, Al, Mn, Fe, Cu) B
M3y4YEeHHBIX BOIHBIX 0Opa3uax. [lomydeHHbIe pe3yJibTaThl IOKa3bIBAIOT, YTO TECT—CHUCTEMa
TpaneckaHuus (K1oH 02) MOXXET OBITH MCIIOJIb30BaHa JUIS TECTUPOBAHMS MPUPOIHBIX BOJHBIX
9KOCHCTEM APMEHUH.

Kawuesbie ciaoBa: Tpageckanmusa (xmoH 02), 6HOTECTH, TeHOTOKCHYHOCTB, PEIECCHBHEBIE
MYTallMOHHbIE COOBITHSA, KIaCTOTeHHbIE 3P (EKTh, MUKPOsApa, 3arpsi3HeHre Boasl. Tom 176,
BeIn. 3. CI16.: BUP, 2015. ¢. 346-356.
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E. A.Aghajanyan, R. E. Avalyan, A. L. Atoyants, A. E. Simonyan, R. M. Aroutiounian.
Studying genetic effects in natural ecosystems with application of a plant test object.

The genotoxicity and clastogenic effects of water samples from Lake Sevan and the rivers of
its basin with the application of Trad—SF (stamen filaments) and Trad—MN (micronuclei in the
tetrads of microspores) bioassays of Tradescantia (clone 02) were investigated. A significant
increase in the level of recessive mutation events (RME) frequency and micronuclei (MN) in
tetrads from the water samples from the Gavaraget and Dzknaget Rivers as compared with the
reference and other studied samples was detected. High positive correlation between the RME
and MN frequencies and the concentration of some chemical elements in the studied water
samples (Si, Al, P, Mn, Fe, and Cu) were revealed. The obtained results show that Trad—SF and
Trad—MN tests of Tradescantia (clone 02) can be used for ecotesting of natural aquatic
ecosystems in Armenia.

Key words: Tradescantia (clone 02), bioassays, genotoxicity, recessive mutations, clastogenic
effects, micronucleus, water pollution. V. 176. 1. 3. SPb: VIR, 2015. pp. 346-356.
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