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TPYbI IO IMPUKJAJTHON BOTAHUMKE, TEHETUKE W CEJEKIIAW. T. 173. CII6.:
BUP, 2013. 136 c.

[IpuBenenbl Matepuanbl JOKIAn0B, mnpeacTaBieHHbIXx Ha III  BaBuiioBckod MexayHapOIHOU
koHpepennuu (6 — 9 nHosOpsa 2012 r., r. Cankr-IlerepOypr) «Mnen H.W. BaBunoBa B coBpeMeHHOM
MHUpPE» 10 CICAYIOMNUM TeMAaTHUYECKIM HAIIPABICHUSIM:

1. H. W. BaBuiios: «0Ku3Hb KOPOTKA, HA/IO CICIIUTH,

2. Teopus mpOUCXOXKICHUS U SBOTIOLHNS KYJIbTYPHBIX PACTCHHI: UCTOPHUS MTPOOIEMBI U
COBpPEMEHHBIC HAMPABIICHUSI HCCIICIOBAHUH,

3. Tpuxnannas 6oranuka ot H. 1. BaBuiioBa 10 Hammx JHEH,

4. Cenekuus — HayKa, UICKyCCTBO WJIM TEXHOJIOTHs?

Tabmn. — 24, puc. — 37, 6ubmuorp. — 295 Ha3B.

Z[J'IH peCcypcoBeIOB, T'€HCTUKOB, CCICKIIMOHCPOB, npenoz[aBaTeneﬁ BY30B OMOJOrHYECKOI0 U
CEJIbCKOX03IMCTBEHHOT'O HpO(bHHH.

PROCEEDINGS ON APPLIED BOTANY, GENETICS AND BREEDING. V. 173. SPb.: VIR,
2013. 136 p.

Presented are reports made at the III International Vavilov Conference “N.I. Vavilov’s Ideas in the
Modern World” (St. Petersburg, November 6 — 9, 2012) in the following thematic areas:

1. N. I Vavilov: «One ought to hurry as the life is short»,

2. Theory of crop origin and evolution: history of the problem and modern research trends,
3. Applied botany from Vavilov to the present days,

4. Plant breeding — science, art or technology?

Tabl. — 24, fig. — 37, bibl. — 295.

Addressed to genetic resources experts, geneticists, plant breeders, and lecturers of biological and
agricultural universities and colleges.
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H. 1. BABWJIOB: «’)KU3Hb KOPOTKA - HAJ1O CIIEHIUTDb»
VIIK 92: 581.2

MPOBJEMbBI ®UTOIMATOJIOTMA B HAYYHOM
JAEATEJIBHOCTH H. 1. BABUJIOBA

M. M. JIeBUTHH
Bcepocculicknii HaydHO-UCCIIEI0BATENbCKUI HHCTUTYT 3alUThI pacTeHuil Poccenpxo3akanemun,
Cankr-IletepOypr, Ilymkun, Poccus, e-mail: mark levitin@rambler.ru

Pe3rome

B Tteuenme Bceit cBoeit HaywHOH aAestenbHocTH H. WM. BaBuioB yapensin Oousbllioe BHHMaHUE
¢uronaronornyeckuM mpobiremam. B cBOMX Tpymax oOH 3aTparuBal MHOTHE aKTyaJlbHBIC
(UTONATOJIOTHYECKHE MPOOJIEMBI, TaKhe, Hanmpumep, Kak auddepeHIHanus BUAOB TApa3HTOB Ha
¢du3nonIoruyeckue pachl, I'€HETHKa Mapa3suToOB M Ipouecchl (opMooOpa3oBaHUSI U IMPOUCXOKACHUS
HOBBIX pac. C wumenHem H. . BaBunmoBa cBf3aHO CTaHOBJIEHHE M pa3BUTHE OTEUYECTBEHHOU
¢uronmmyHosnorui. MM ObUIM  BBINOJHEHBI OOLIMPHBIE HCCIEIOBAHUS, KOTOPBIC IO3BOJHIH
0XapaKTepU30BaTh OOJIBIIOE KOIMYECTBO OOPA3LOB 3/1aKOB 110 CTENEHH YCTOWYMBOCTU K BO3OYIUTEISIM
Oonesneit. Co3ganne yCTOWYHMBBIX K TPHOHBIM 3200JIEBaHUSAM COPTOB XJICOHBIX 37IAKOB OH CUHATAN OJHOU
U3 TEPBOCTCIICHHBIX 3a7ad COBPEMCHHOW CEJICKIUU CeJIbCKOXO3SMCTBEHHBIX pacTeHuil. PaboTbl
H. W. BaBunoBa co3ganu TeopeTHUecKnil PyHAAMEHT IJIs Pa3BUTHS (PUTOMMMYHOJIOTHH PAcTEHUH Kak
yacTh (puromnaronoruy Ha MHOrHe roasl Buepen. aen H. V. BaBuiioBa ObutH 1TONIOKEHBI B OCHOBY padoT
IT. M. XKykosckoro, T. . Ctpaxoa, M. C. Qynuna, 2.03.Temene ¥ MHOTUX APYIHMX BUIHEHIINX
OTEYECTBEHHBIX ()UTOMATOJIOTOB M ceJeKIHOHEepoB. OHM JKUBYT U Pa3BUBAIOTCS B pab0OTax COTPYIHUKOB
Bceepoccuiickoro HHCTUTYTa 3alUTHI PACTEHUH.

Kitrouersie ciioBa: (pUTONATONOTHSI, UMMYHHUTET, CEJICKIIUS.

PHYTOPATHOLOGY PROBLEMS IN VAVILOV’S
RESEARCH ACTIVITIES

M. M. Levitin
All-Russian Institute of Plant Protection, Saint Petersburg, Pushkin, Russia,
e-mail: mark levitin@rambler.ru

Summary

In all of his research activities, N. I. Vavilov paid much attention to phytopathology problems. In
his studies he touched on many topical issues of phytopathology, such, for example, as the differentiation
of parasite species on physiological races, the genetics of parasites and appearance of new races.
Formation and development of domestic phytoimmunology is intimately connected with N 1. Vavilov's
name. He performed extensive research allowed a large number of cereal samples to be characterized on
the basis of their resistance to pathogens. He considered the creation of grain cereal cultivars resistant to
fungal diseases to be one of the major goals of modern selection of agricultural crops. N. L. Vavilov's
works created the theoretical basis for development of phytoimmunology of plants as a part of
phytopathology for many years forward. N. 1. Vavilov's ideas were further developed in works by
P. M. Zhukovsky, T.D. Strakhov, M. S. Dunin, E. E. Geshele and many other most eminent
phytopathologists and breeders. These ideas continue to live on and develop in works of scientists of the
All-Russian Institute of Plant Protection.

Key words: phytopathology, immunity, selection.

CranoBnenue H. . BaBunoBa kak ¢Quronatoiora Hayaloch Ha TPEThEM Kypce
MOCKOBCKOT0O CEIbCKOXO3SIMCTBEHHOT0 UHCTUTYTA. C rpynmnoi CTyJA€HTOB OH COBEPIIAET CBOIO
nepByto dkcneaunuto Ha KaBkas, rae cooupaer 00TaHUYECKYH0 U MUKOJIOTHYECKYIO KOJIICKIUH.
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Ha kadenpe npodeccopa 6oTanuku, aBropa mnepBoro B Poccun yueOHHMKA MO (PUTOMATONOTHH
C. U. PocroBuieBa Hukomaii BaBuinoB HaumHaeT u3y4arh OOJE3HM PACTEHWHW W COCTaBJIATH
rep6apuii mapazurnueckux rpu6os. B 1910 r. na [1aT0ii BRICTaBKe CaJ0BOACTBA, IIOIOBO/ICTBA,
oropoJHHYeCTBa M BHHOJenus repbapuii H. BaBmiioBa Obu1 ymoctoeH bombiioit cepedpsiHOM
Menanu. B stom ke romy cryaeHt H. BaBwios npuesxaer B IlosraBy, rae Haxoawioch
IOCTOSIHHO jelicTBytouiee OINBITHOE TOJ€, M JielNaeT CBOM IepBble HAOJIOJCHHUS HaJ
YCTOHYMBOCTBIO pacTeHuid K Oone3HsM. OnHako K Ooiiee TIIyOOKOMY H3YYEHHIO TpPUOOB
H. . BaBwioB npuctynwi nocie OKOH4YaHus uHCcTUTyTa. B 1911-1912 rr. o mnomyuun
BO3MOXHOCTh cTaxupoBku B Ilerporpasze B broopo mo mnpuxmagHoit OoTanuke y mpod.
P. O. Perens. OnHoBpeMEeHHO OH cTaj HpoOuBaThCs (B OyKBaJIbHOM CMBICIIE ITOrO CJIOBAa) B
Bropo mo mMukonoruu u GpUTOMATONOTHH, KOTOPBIM PYKOBOJIMII BBINAIOIIMICS YYEHBIH-MUKOJIOT
XX Beka, npod. A. A. SueBckuii. 31ech OH 3HAKOMUTCA ¢ (YHIAMEHTAIBHBIMH TPYyJIaMU B
obOmactu wmukojoruu u (uromaronormu. B Bropo A. A. flueBckuii BIepBBIE 3HAKOMHT
H. U. BaBunoBa ¢ tpynamu II. A. Cakkapno, B yacTHOCTH ¢ 14 TomoMm Ompexnenutens TpudboB
(«Sylloge Fungorumy), B KOTOpOM H3J1araeTcsi CHCTEMa Napajiein3Ma MpU3HaKoB y TpuooB. B
TabIMIax, NpeAcTaBiIeHHbIX B 3ToM ToMme, II. A. Cakkapio AeMOHCTpHpYET Haluyue OOIIuX
MOpP(OJIOTHUECKUX MTPU3HAKOB B pa3HBIX Tpynnax rpudos. B 6ynymewm H. 1. BaBuioB Hanumer:
«Bces cucrema rpub0B MOHYMEHTAIBHOTO Kiaccudyeckoro tpyaa Cakkapzio o rpubax mocrpoeHa
Ha 3aKOHE AaHAIOrMYyHOM wu3MeHuuBocTH» (BaBumios, 1967, c. 12). CraxupoBka Yy
A. A. SlueBckoro 3anoxuina pyHaameHT ¢uTonarosornyeckoro obpazosanus H. M. BaBuiosa.
Mmuoro ner cryctss oH HanumeT A. A. SldyeBckoMy 1o cily4aro OBaalaTUIICTHsI JTaOOpaTOPUHU:
«oporoit Aptyp AptypoBuu! 1o HEOTJIOKHBIM JAeIaM MHCTUTYTOB sI JOJDKEH ObIThb B MocCkBe
U, K COXaJICHUIO, HE MOT'y, I0O3TOMY IonacTh Ha Bamry Bedepunky. Bamia nadoparopust, kak Bl
3HaeTe, MHE OYeHb OJM3Ka, U ¢ yI0BOJIbCTBUEM BeromuHato 1911 u 1912 roael, koraa no Houyam
10CJIe THEBHBIX 3aHATHH B OTJIENIEe IPUKIIAIHONW OoTaHuKH g pabotan y Bac B 6ubmamorexe (UuT.
1o: Pe3nuk, 1968, c. 41).

B 1913 r. H. BaBunoB Obu1 kOMaHAMpPOBaH B AHIINI0O B MHCTUTYT CajoBOJICTBA WM.
Jlxona VIHHeca, IUPEKTOPOM KOTOPOTO ObUI M3BECTHBIM TreHeTHK YuibsiM batcon. Ha
KOJUIEKIIMM TMIIEHUIBl 3TOTO YUPEXKJEHUS U Ha KpPYyMHEWIIEeHl Uis TOro BPEMEHU KOJUIEKIUU
Jlxona IlepcuBans (npodeccopa Penunrckoro ynuepcurera) Hukonaii MBaHOBUY IPOBOIUT
HIMPOKUHN CHEKTP UCCIENO0BaHUM 110 00JI€3HEYCTOWYMBOCTH PACTEHUH.

HccnenoBanus 1o yCTOWYMBOCTH MILEHUIIBI, STUYMEHS, OBCA M DKM K PKABUMHHBIM H
MYYHUCTOPOCSHBIM TpuOaM MPOJOJDKIJINCH Ha CEJNEeKIMOHHOW CTaHIMM MOCKOBCKOTO
CEJIbCKOXO3SHCTBEHHOT0 ~ MHCTUTYyTa. B pe3ynprare ObLIM  BBINOJHEHbI  OOIIMpPHBIE
UCCJIEIOBaHMSI, KOTOPBIE TIO3BOJIMIM OXapaKTEPU30BaTh OOJIBIIOE KOJUYECTBO 00pa3IoB 31aKOB
[0 CTENEeHM YCTOHYMBOCTH K BO30yauTensMm Oose3Heil. B 0000IeHHOM BHE HCCIIEIOBaHUS
ObLIM OMYOJIMKOBAHbI B IEpBOM KpynHoW pabore Hukonas MBanoBuua «Marepuaisl K BOIpoCy
00 yCTOWYMBOCTH XJIEOHBIX 3JIaKOB NMPOTUB MapazuTHueckux rpudoB» (1913). Cporo nepByro
MoOHOTpadUUecKyt0o paboTy OH HaumHaeT co cjoB: «Co3maHue YCTOMYMBBIX K TPHOHBIM
3a00JIeBaHUAM COPTOB XJIEOHBIX 3JIAKOB COCTAaBIIAET OAHY M3 OUEPEIHBIX 3a7auy COBPEMEHHOM
CEJIEKIINM CeNbCKOXO3SIICTBeHHbIX pacTeHuit» (BaBuios, 1913, c. 5). B »Toii pabGorte oH
TIIATEIIbHBIM 00pa30M OMUCHIBAET PE3yJIbTaThl CBOUX HAOMIONEHUH HaJl yCTOWYMBOCTHIO COPTOB
MIIEHULIBI K Oypoil pkaBUMHE M MyYHHCTON poce, OBca — K TMHEHHONW U KOPOHYATOU prKaBUMHE,
OPUBOAUT JaHHBIE O BIMUSHUM aHATOMHYECKUX OCOOEHHOCTeH B CTPOCHMHM cOpTa Ha
MIOPAKAEMOCTh PIKABUMHOM.

Hauunas ¢ 1913 r., H. 1. BaBunoB nyOiuKyeT cepuio MCCIeIOBaHUN 1O UMMYHUTETY
pacteHuil k Oone3HsM. B onHoll u3 pabor «Ouepk COBPEMEHHOrO COCTOSHUS Y4eHUs 00
UMMYHHUTETE XJIEOHBIX 3J1aKOB K TpuOHBIM 3aboneBanusM» (1913) Huxonait MBanoBuu
KPUTHYECKH pa30upaeT pa3inyHble TEOPUU UMMYHUTETA, BBICKA3bIBAET CBOE MHEHHE 110 MHOTHUM
MMMYHOJIOTHYECKUM BOIIPOCAM.

B 1918 r. BeIXOmuT ocHOBomojararomas padora H. WM. BaBumoBa — wmonorpadus
«IMMyHUTET pacTeHHi K WHPEKIMOHHBIM 3a0oneBaHusM» (1918). Dto mepBas B MupoBoOi
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HayKe CBOJKA, CUCTEMATU3UPYIOLIasi BCE UMEIOLINECS IKCIIEPUMEHTAIBHBIE JAHHBIE 110 3TOMY
HampaBjeHuto (Quronarosoruu. BrnepBeie ObUTH 000CHOBaHBI OOIIME 3aKOHOMEPHOCTH B
pacrnpefesieHud HMMMYHHUTETa, €ro CBfI3b C TEHETHMYECKOM MpUpONON pacTeHus, c
(HIOreHeTUYECKUM I10JIOKEHHEM pacTeHHs, cO Clelualn3alueil napasura no pojaam M BHJAM
pacTeHUH, C YCIOBUSMHU OKPYXKalOIIEeH Cpeibl.

VcnblTaHus 3€pHOBBIX KYJIbTYP HAa YCTOWYMBOCTb K OOJIE3HSAM IPOAOIIKAIUCH U IOCIE
u3bpanuss H. W. BaBunoBa mnpodeccopom kadenpsl YacTHOrO 3eMyeAeNuss W TEHETUKU
CaparoBckoro yHuBepcuTera. OTO OBbLI OJUH U3 IJIOJOTBOPHEHIIMX MEPHUONOB B JKU3HU
H. 1. BaBunosa.

11 ¢eBpans 1920 r. Ha 3acemanuu CeabCKOXO3AHCTBEHHOTO YYEHOTO KOMHTETA
A. A. SlueBckuil pexomenayer H. WM. BaBunoBa Ha noct 3aBeayromero OTAENIOM NPUKIATHON
O6orannku u cenekuuu. M B mapre 1921 r. H. U. BaBunoB mnepeesxkaer m3 CapatoBa B
ITerporpan.

B 1921 r. H.U. BaBunoB u A.A. flueBckuid mnoOaydyuiaun OT AMEPUKAHCKOTO
DUTONATONOTUYECKOr0 O0OIIeCTBa MPHUTJIANICHUS NPUHIATH ydacTue B MeXayHapoaHOM
KoH(pepeHu 1o 6one3HsaM xJeOHbIX 3makoB (19-22 wuronsa, Cesepnas [lakora, CIIHA). Coser
Tpyna u O60poHBI OUIHATHFHO YTBEPAUI KOMAHIUPOBKY M BBIICINI CPEACTBA HA PACXOIBI 110
OpUOOpEeTEeHNI0 HOBeWIel HaydyHOM JMTepaTypbl M HayudHbIX MpuOopoB. OnHako u3-3a
3a/IepKKH ¢ norydeHueM Bhe3nHor Bussl oT CIIA H. . BaBunos u A. A. SIueBckuii OTIUIBLIN
mume 25 urons u, npudeM, B Kanany. [IpuHaTh ydacTust B KOH(GEpEHIIMH OHU HE CMOIJIM, HO
JETAIbHO O3HAKOMMJIUCh C CEIbCKOXO3sMCTBEHHbIMH YupexnaeHuamu Kananer u CHIA. B
HEJAaBHO BhIIIEAIIEH B BaBUIOBCKOM JKypHaje I'€HETHKH U ceyekuuu cratbe 1. b. ABpynkon
(2012) moxppoOHO OMHUCHIBAETCS TA MOE3AKA U MPUBOAUTCS psia peakux (ortorpaduii KpymHbIX
YUYEHBIX TOTO BPEMEHHU.

B 1922 r. 6bu1 opranuzoBas ['ocyiapcTBeHHbIN HHCTUTYT onbITHOM arpoHomuu (I'IOA).
JupexTopoM uHcTuTyTa 0611 N30pan H. V. BaBunos. B uncTuTyTe Hapsay ¢ IpyruMu oTJenaMu
¢yuknuonupoBanu  Otnen IlpuknagHolt OOTaHMKM M CENEKUUU MOJ PYKOBOJCTBOM
H. U. BaBuiioBa u Otnen Mukosioruu v (pUTONATOIOIMU NOJ PyKOBOACTBOM A. A. SlueBckoro.
Mexny H.W. BaBunoBeiM u  A. A. S[dyeBckUM OBUIM OYEHb TECHBIE TBOPYECKUE CBS3HU.
A. A. SlueBckuii, SBIAACH OJHOBPEMEHHO JIEKAaHOM  (DUTOMATOJOIMYECKOTO  OT/AEICHHUs
WHucTuTyTa NpuKiIagHoi 30010ruu U ¢utonaronoruu, npuriacun H. Y. BaBunosa uurate Kypc
uMMyHHuTeTa U ceiekiuu. B 1924 r. H. U. BaBunos, Oyayun aupekropom Bcecoroznoro
MHCTUTYTa TPUKIAAHON OOTaHMKM M HOBBIX KynbTyp (otmen, kotopeiM H. . BaBunos
pykoBogmi B [MIOA, Obl1 peopraHu3oBaH B HHCTHTYT), OpraHM3yeT OHKCHEIUIUI0 B
Adranucran, Typkecran, ['opublii Tamxukuctan. 29 mas 1924 r. B Typkecrane, B 7 BepcTax oT
TamkenTta, H. M. BaBunoB HaxoIuT Ha KOJOCHSIX pku rojoBHio. OH oTmpaBisier oOpaser
A. A. SlueBckoMy, KOTOpBIM omMchIBaeT HOBBIM Bun — Ustilago vavilovi. B mocnenyrommx
OKCHEIUIMIX OH TaKXKe OCYIIECTBISIET COOpbl (PUTOMATOTEHHBIX T'PUOOB M OTHPABISIET MX
A. A. SlueBckomy. U3 otuera nabopatopuu A. A. Syeckoro 3a 1927 r. cnenyer, uto «Otaen
[Tpuxnannoit boranuku u Beecoro3nblii nHCTUTYT [lpuknaanoit boranuku m HoBeix KynbeTyp
HEU3MEHHO oO0pamanich B Jaboparopuio s MPOU3BOJACTBA  (PUTOMATOIOTMUECKHUX
WCCIICIOBAaHUM ¥ OMNpeAeNeHUs] MHUKOJIOTHYECKHX KOJUIeKIMH u oOpasmoB» (1928, c. 45).
[Tozmuee, B 1928 rony B KpacHomapckom kpae H. . BaBuioB oOHapykui Ha aOMCCHHCKOU
nuieHuiie  rpud, KoTopwlid  A. A. SlueBckuii ompenenws Kak HOBbIM Bun — Fusarium
pseudoheterosporum. O6a o0Opasia HaXOIATCA HA XpaHEHWH B MUKOJOTHYECKOM TepOapuu
BU3P.

Haxomsice B okcmemumusx, H. V. BaBuioB He 3a0pBal W 0 TMOPYYCHHSIX
A. A. SlueBckoro. bynyuu B 1926—-1927 rr. B CpennzemHomopckoi sxcnieaunuy, H. 1. Basunos
numeT A. A. SlueBckomy B mucekMe ot 8 utonst 1927 roga: «Jloporoit Aptyp Aptypouu! Bamm
NOPYYEHHUs] MMOHEMHOTY BBINONHAI. Fragoso paboTsl ¢ Tpyaom, HO jaoctai... 3abpan Bam u
MOPTYTAIbCKYIO...» (U3 apxuBa Mukonorudeckoro repOapuss BU3P). B cBorwo odepens
A. A. SlueBckuii Bcerna nomoran H. . BaBuiioBy, He ocTaBisii 6e3 BHUMaHUA e€ro Tpyabl. «B
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BBICIIICH CTENMEHW WHTEPECHBIM MJOKIAJ MOJIOJOTO TaJaHTIMBOTO Yy4YeHOro, Tmpodeccopa
H. 1. BaBmioBa ...», — ¢ 3Tux cinoB HaumHaeT A. A. SlueBckmii (1922) cBow peleH3uio Ha
paboty H. 1. BaBunoBa «3akoH rOMOJIOTHYECKHUX PSAOB B HACJIEICTBEHHOW MU3MEHYMBOCTHY. B
cBoel pereH3uu A. A. SlueBckuii nmucan «...y TpuOOB SIBJICHUS TOMOJIOTHYHOCTH Tapaliein3Ma
($hOopM U MUMHUKPHUH BCTPEYAIOTCS B 3HAUUTEILHOM KoJu4decTBe...» (¢.101). «MpIcib, 3aTpoHyTast
H. U. BaBunoBeiM, — mnumer A. A. SI4eBCKuid, — 3aciayKMBAaeT BHHMAaHUS MHUKOJIOTOB ISt
nanbHelmei paspadorku» (c. 104). B 6ubmmoreke bHa xpanutcs sx3emiunsip OnpenenuTens
MYYHHCTO-POCSHBIX TPUOOB C JIapcTBEHHOM Haamuchio A. A. SlueBckoro: «H. M. BaBumoByy.
Bot Ha TakoMm ¢one ¢popmupoBancs puromnaronoruueckuii kpyrosop H. WM. BaBumosa.

B Teuenune Bceir cBoeit HayuHou nesrenbHocTd H. WM. BaBunoB ynpensn OGosbiioe
BHUMaHue (QuTOonaTosorndeckum mpodremam. B cBoux Ttpymax H. M. BaBuioB 3arparusain
MHOTHE aKTyaJlbHbIe (PUTONATONIOTUYECKUE TPOOJIEMBI, TaKKe, HallpuMep, Kak auddepenunanus
BUJIOB TMapa3suTOB Ha (U3MOJIOTHYECKHE pachl, TEHETUKA TApPa3UTOB U  IPOIECCHI
dbopMo0oOpa3oBaHUs M MPOUCXOKICHUS HOBBIX pac. 3acily’>KMBAIOT BHHUMaHUs IMPEACTABICHUS
H. U. BaBunoBa o mapa3zutuzme BO30yAuTENed U yCTOMUMBOCTH K HUM pacTeHuid. Pasnenus
MaTOJIOTHYECKUil mporecc Ha aBe (a3pl — J0 W MOCle MPOHWKHOBEHHUS IaTOreHa B TKaHU
pacrennsa — H. . BaBuinoB nmo-HoBoMy IpEeACTaBUI 3aLIUTHBIE PEAKLUHM PACTECHUM HA Pa3HbBIX
JTanax mnarorene3a. Ho, KOHEYHO, OCHOBHBIM II0JIEM (PUTOMATONOTUYECKON AesITeNbHOCTH
BaBunoBa 6bu1 mummyHnurer. C mvenem H. V. BaBuioBa CBsI3aHO CTaHOBJICHHE W Pa3BUTHE
oTeuecTBeHHONH ¢uTouMmMmyHosoruu. «llpucrtynmas k cenekuuu HA UMMYHHUTET, — DHcal
H. W. BaBunoB, — Ha/io 3HaTh OMOJIOTHIO TIapa3uTa |, MPEXKIE BCETo, ero creruain3anuio. Yem
cnalee BbIpaKeHa ClielUaIn3aus mapa3ura 1o pojiaM U BUJaM PacTeHUI-X035€B, TEM MEHbIIIE
IIIAHCOB Ha CYILIECTBOBAHME (a, CJIEOBATEIbHO, HAXOXKICHNUE) yCTOMUMBBIX cOpTOBY» (BaBuios,
1986, c. 256). «Teopernuecku, — nuuier H. 1. Bapuios, — siBlIeHUs] UMMYHUTETA MPEACTABIISIOT
CUHOHHM CTICIIHATIU3AIINHU [TAPa3UTOB C TOW TOJIBKO PA3HMIICH, YTO, TOBOPS 00 HMMYHHUTETE, MBI
YCIIOBHO TEPEHOCHUM IIEHTP BHUMaHUS HA CaMO pacTE€HHE M MPAKTHUYECKU OTHOCHUM B PYyOpHUKY
WMMYHUTETA CITydau KpaHel Creluain3aliy mapa3uToB, OTPAaHUICHHON OT/IETbHBIMU pacaMu,
Pa3HOBUIHOCTSIMH, peXe MpeiesaMu BUIOB» (TaM ke, c. 140).

B 1926 r. H. 1. BaBunos onybnukoBan KanutaiabHbId Tpya «LIeHTpbI mpoucXoxkaeHUs
KYJIbTYpPHBIX pacTeHuil». Ha OCHOBE CBOMX MHOTOYHMCIIEHHBIX 3KCHEAUIUN OH CMOT MPUITH K
ONpesieieHHbIM BbIBOJIaM O reorpaduueckux odarax (opmMooOpa3oBaHUsl KYJIbTYpPHBIX
pacteHuii. B HUX cocpenoToueHO HauOOIbIIee KOINYECTBO PACTCHHM, YCTOWYUBBIX K OOJIE3HSIM.
[ToaTOMY, HMHTPOAYIMPOBAaHHBIE W3 IEHTPOB MPOUCXOXKACHUS (OPMBI pacTeHHI HauOolee
MEPCIIeKTUBHBI ISl JaidbHEHIIeH celeKuu 00Je3HeyCTONUMBBIX pacTeHuil. OTcrona ciemyer
BOKHOE TMPAKTUYECKOE TMOJIOKEHUE — TMOMCK MCTOUYHHUKOB YCTOWYMBOCTH K OOJIE3HSAM CIEAyeT
OCYLIECTBJISATh B MEPBUYHBIX M BTOPUYHBIX LEHTpaxX MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTEHUH,
I7I€ CYIIECTBYET HanOOJIbIIIee pa3HOOOpa3ue TeHOB YCTOMUYUBOCTH.

bonpmoe BHumanue H. WM. BaBunoB yzaensu1 Bompocam TeHETUKHM HUMMyHUTeTa. OH
nucan: «OCHOBHOW TPaBUIIBHOCTHIO, YCTAHOBJIEHHOW TIpU CKPEUIMBAHUM HWMMYHHBIX |
BOCTIPUMMYHBBIX COPTOB, SIBJISIETCS MOAYMHEHHOCT, UMMYHHTETA 3akoHaM Menaens» (BaBuios,
1986, c. 345). B nonasnsromiemM 60IBITMHCTBE OMBITOB, TT0 naHHBIM H. . BaBunoBa, ummyHuTET
ABHO JIOMUHUpYeT. Hapsigy ¢ OCHOBHBIMM TI€HaMH, ONPEACIAIONIMMU HMMYHHUTET U
BOCITPUUMYHUBOCTh, ObUIA BBISIBJIEHBI T€HBI-MOAU(UKATOPHI, YCHIMBAIONINE WIIM OCJIA0JISIONINe
UMMyHUTET. Hepenku ciiydan CleruieHHsl MEXIy T'€HaMH, KOHTPOJIHMPYIOIIUMUA MMMYHUTET, C
JIpYruMU (PU3UOTOTHIECKUMH U MOP(OJIOTHUESCKUMHU MPpU3HAKaMu. KpUTHdeckun OH OIleHUBAaeT
pOJIb Cpelbl Ha MPOSIBIICHNE MPU3HAKA YCTOMYMBOCTH pacTeHUi K Oone3HsM. HacrnencTBeHHbIE
pas3IyMsl COPTOB PACTEHUU MO MMMYHHUTETY, o MHeHuto H. V. BaBunona, sBisitoTCS Bechbma
MOCTOSSHHBIMM ¥ MaJl0 TOABEPXKEHBl HM3MEHEHUSM TOJ BIHUSHUEM (HAKTOPOB CpEbl.
OTtHOCUTENBHO (PU3MOTOTUUYECKOTO0 HMMYHHTETA (T.€. aKTUBHOI'O) OH CO BCEH ONpeeEHHOCThIO
YTBEpIKIaJl, 4TO B 3TOM CJIy4ae HaCIEICTBEHHOCTb cuiibHee cpenbl. H. M. BaBuiioB npusbiBan
YBS3BIBAaTh T€HETUYECKHE MCCIIEOBAHUS C HEOTJIOKHBIMM 33/1a4aMU IPAKTHYECKOM CEJIEKIUU U,
B YAaCTHOCTH, C CEJIEKLIUEH YCTOMUUBBIX K OOJIE3HSIM COPTOB CEIBCKOXO3SIMCTBEHHBIX PACTCHHIA.
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On mucan: «['eHermueckas paboTa JOJDKHA UATH B KOHTaKTe ¢ OMOXHMMUEH, (hU3MOIOTHEH,
cenekuuei u puronaronoruei» (Basunos, 1993).

Bonpmoit  ¢akrtuyeckuit  matepuan mno3Bossier  H. WM. BaBunoBy  cnmemate  psin
OCHOBOIIOJIATAIOIIMX BBIBOJIOB W3 CBOoeH paboTel. 26 d¢eBpans 1940 r. Ha 3acemaHuu
buonornueckoro otaenenuss AH CCCP oH cpeman pokinaa  «3akoOHbl  €CTECTBEHHOIO
UMMYHHUTETa pacTeHUN K MH(EKLMOHHBIM 3a00J€BaHUAM (KJIIOYM K HAXO0XKJIEHUIO MMMYHHBIX
dopm)». B nem H. W. BaBunos nonsiTancs Hanbosee NOIHO 0XapaKTeprU30BaTh BECh COOpaHHBIN
BHUJIOBOM M COPTOBOM MaTepHall Ha YCTOHYMBOCTH K 3aboneBaHusM. «llepBoii M OCHOBHOM
3aKOHOMEPHOCTBIO, OIPENEISIONIEH CyIIECTBOBAHUE BUJIOB U COPTOB PACTEHHUH, UMMYHHBIX K
TOMY WIHM JIPYroMy Iapa3suTy, ABJIACTCA CHELUAIN3aLUs I1apa3uTOB, NPUYPOUYECHHOCTh HMX K
OIPECIEHHOMY KpYry XO03sl€B, K TOMY WIM JAPYrOMY BHJy WJIH POy JAUKUX U KYyJIbTYPHBIX
pactenuii», — nucan H. M. Basunos (BaBuios, 1986, c. 483).

BTopbiM 3aKOHOM, ONpPENENSIIOIIMM BEPOSTHOCTh HAXOXAECHHUS HMMYHHBIX COPTOB,
ABJIACTCS HAJIM4YME WIM OTCYTCTBUE PE3KOM TE€HETUYeCKoW JuBepreHuuu. KoHTpacTHbIE
pa3auyuMsl B €CTECTBEHHOM BOCIIPUMMUYNBOCTH MPOSIBIISIFOTCS Y PACTEHUMN, TeHETHYECKH Hanboliee
pesko auddepenunpoBannbix. H. Y. BaBunoB numer: «...Hanbosiee KOHTPACTHbIE pa3IHyus 110
UMMYHHUTETY BBIBISIIOT PAcCTEHHs, UUTOTCHETHYECKH pe3Ko aud(epeHIMpOBaHHbIE Ha
pasIuyHbIC BUABDY (TaM ke, C. 456).

Tperuii 3akoH pacmpeleneHuss UMMYHHMTETa 3aKJIIOYAeTCsi B COOTBETCTBUM PEaKLUU
UMMYHHUTETa 3a00J€BaHUIO C 3KOJIOrMYeckuM TurmoMm pactenuil. H. M. BaBuioB numer, uto
CYLIHOCTh 3KOJIOTMYECKUX 3aKOHOMEPHOCTEH 3aK/Io4aeTcsi B TOM, 4YTO «UMMYHUTET
BbIpa0aThIBA€TCs MO BJIMSHUEM €CTECTBEHHOTO OTOOpa B Hanbojee KOHTPACTHBIX YCIOBMSX
cpens» (tam ke, c. 488). W neiictBuTenbHO, B pailioHax, TAe WHQEKIUS OTCYTCTBYET,
UMMYHHUTET HE BbIpabaThIBAE€TCSI M COpPTa U3 ATOr0 pailoHa, momajas B ApPyrue YCIOBHS,
OKa3bIBAIOTCS BOCIIPUUMYMBBIMU K 3a00JIEBAHUIO.

YerBepThlli 3aKOH OTHOCUTCS K TIPOSIBICHMIO BHUAAMH U COpPTaMH TPYIIIOBOTIO
MMMYHHTETA K pPa3Iu4YHbIM 3a00JIeBaHUAM. BUbl, MIMMYHHBIE K OJTHOMY 3a00JI€BaHHIO, HEPEIKO
YCTOMYMBBI M KO MHOTMM JApPYrUM, U HaoOopoT. OleHuBas NEpPCIEKTHUBBI CEJNEKLIHUU Ha
ummyHuter, H. M. BaBuioB cuurtaer, 4yTto HamOOJbIIee BHUMAHUE JOJKHO OBITH YACICHO
IPYNIIOBOMY HMMYHHMTETY. B KOHEYHOM HTOre CEJIEKIMOHEp 3aUHTEPECOBAH B BBIBEJICHUU
COpTOB, YCTOMYMBBIX OJJHOBPEMEHHO K psy 3a00JIeBaHUH.

ITsTHIit 3aKOH 0OOCHOBBIBAET HEOOXOAUMOCTh 3HAHMSI SBOJIIOLIUU KYJIBTYPHOTO pacTEeHUS,
YTO MO3BOJIAET NPEIBUIETh MECTOHAX0XK/IEHUE YCTOMYUBBIX (HOPM.

[lecToil 3aKOH HMCXOOUT W3 NPUHIMIA OOIIHOCTH (OPMHUPOBAHUS HMMMYHUTETA Yy
pacTeHMi U3 pa3HbIX POJOB U ceMeicTB. BaBuioB cunTaer, 4yTo GOpMUPOBAHNE UMMYHHBIX WM
BOCTIPUMMYMBBIX (POPM HPOMCXOJUT HE TOJIBKO y OTAEIbHBIX BHJIOB, HO U Yy ILEJBIX TPYII,
CBSI3aHHBIX B CBOEH ABOJIIOIMHU C OJHOM U TOM K€ TEPPUTOPUEH.

Htorom Bceil gesrenbHOocTHM BaBuioBa B 001acT MMMYHHTETa PacTEHUH MOXET
CIIY’)KMTh €ro OCHOBOIIOJArarouiasi Ha MHorue rojapl Brepea ¢pasza: «PanukanbHoil Mepoill B
60pb0e ¢ 3a00IeBaHUAMU Y PACTEHUH SABIISAETCS CETEKIHs YCTOMUMBBIX Gopm» (TaM xe, c. 432).

Pa6orsr H. U. BaBunoBa co3manu TeopeTHUeCKH  (QyHAAMEHT Uil  pa3BUTHUA
(UTOMMMYHOJIOTMH pacTeHUH Kak 4acTu (PUTONATOJIOTMU HAa MHOTHE TOAbI BHepea. AKaJeMHUK
I1. M. XKykoBcku#i, paszuBas ungeu H. W. BaBunoBa, chopmynupoBai TEOPUIO HBOJIOLUN
XO035IMHA W Tapa3uTa Ha ux coBMecTHOM pomuHe (DKykomckuii, 1971). Teopus compspkeHHOU
HBOJIIOLIMM  ChITpaJla BaXKHEWIIYI0 poJib B Pa3BUTUM ¢uTOoMMMYyHoJoruu. OboraiieHue
reHooHJa KYyJIbTYPHBIX pAacTEHHH TIeHaMH YCTOMYMBOCTM HMeeT OOJbllIoe 3HAYCHHE IS
npaktuyecko ceneknuu pacrenuil. T. [[. CtpaxoB pa3Buin npeacTtaBiieHuss BaswioBa o
(U3NOIOTMUECKOM MMMYHUTETE B IUIAaHE THCTOJOTMYECKOW KapTHUHBI Pa3BUTHUSA IapasuTa B
TKAaHSX BOCIPUUMYMBBIX U ycTOHUMBBIX copToB (CtpaxoB, 1959). Jlns moHuMaHus BOIPOCOB
crenyanu3andd  (UTOMATOTEHOB  IIEHHBIMM  OKazanuch uccrnepoBanus M. C. JlyHuna,
paspaborapmiero Teoputo umMmyHoreHeza ([lyrwH, 1946). OcHOBBIBasCh Ha MPEICTABICHUIX
H. 1. BaBuioBa, 4TO MMMYHHMTET BBIpaOaThIBAaeTCA MOJ BIMSHHEM ECTECTBEHHOTO OTOOpa B
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HanOosiee KOHTPACTHBIX YCIOBHSIX cpensl, mnpod. D.0D.Temene pa3zpaboran MeTOIbI
(UTONATONOTNYECKON OLIEHKH CO3/IaHUsS U MCIIOJIb30BaHUs MHPEKINOHHBIX (DOHOB, MPEITOKHI
METOAMKH 3(P(PEKTUBHOM OIEHKM yCTOWYMBOCTH pacTeHuil k 3aboneBanumsM (['emene, 1978).
Wnen H. U. BaBuioBa 0 XO03iMHO-Iapa3uUTHBIX B3aMMOOTHOLIEHUSX BBUIMJIMCH B H3BECTHYIO
runoresy X. @nopa «ren-Ha-ren» (1962), a B mocieqHue Toisl B PELENTOPHO-MEMOpaHHYIO
MOJIeJIb B3aUMOOTHOIIIEHUH NBYX opranu3mMoB (/Ipskos, 1983; Tikhonovich, Provorov, 2007).

Bo BcepoccuiickoM nHcTuTyTe 3amuThl pacrenuil (BU3P) npoBoaunuch v npoBoasTcs
oOmmupHble (UTOMMMYHOJIOTHYECKUE pPabOThl B HAINPABICHUSX, 3aJ0XKEHHBIX B CBOE BpeMs
H. . BaBunoBeiM. Hmenno mno wunuimatue H. WM. BaBunoBa B BU3Pe Opia cosmana
nabopaTopus UMMMYHHUTETA. 3a TOJlbl CBOEr0 CYLIECTBOBaHMS J1aOOPaTOPHsl BBIIIOJHWIIA KPYITHbIE
paboThl TO MMMYHUTETY pacTeHHi K Ooje3HsM. B Hacrosmee Bpems HCCIeIOBaHUA
IPO/IOJIKAOTCS HA HOBOM COBPEMEHHOM YPOBHE, HO B OCHOBE THX padOoT MO-IPEXKHEMY JIexkKat
unen H. V. BaBunoBa. Pa3pabaTeIBaroTCsl CTpaTETUu CENEKIIMH 3ePHOBBIX KYIBTYp U KapTodems
Ha YCTOMUYMBOCTh K IIaTOreHaM, KOTOpble 0a3upyrOTCs Ha 3HAHUU HBOJIOLMOHHOIO MOTEHLIUANA
[apa3suTOB U I'€HETUYECKOM Pa3zHOOOpa3uM YCTOWYMBOCTU X03si€B (Adanacenko, HoBoxuios,
2009; Adanacenko, 2010). OcymiecTBisieTcsi CKPUHUHT KOJUJICKUUNA 3€pHOBBIX KYJIBTYpP U
KapTodens ¢ HCIONb30BaHHEM (HUTOMATOIIOTHIECKOTO TEeCTa M MOJICKYJISAPHBIX MapKepoB.
BBISBIIAIOTCS MCTOUHUKM M CO3JAIOTCA JIOHOPBl YCTOWYMBOCTH K HauOojee BpelOHOCHBIM
0O0JIE3HSIM 3E€PHOBBIX KYJIBTYp: JIACTOBBIM IMATHUCTOCTSM MIICHUIBI W sUMeHs (AdaHaceHKO
u 1ip., 1999); x 60ne3HsM Kosioca, 3epHa; K HauboJiee ONacHbIM, B TOM YUCIIE€ U KapaHTUHHBIM,
OonesnsMm kaptodens, TakuM Kak ¢urtopTopo3, pak, rimodoxepmo3 (Khiutti et al,, 2012).
Bbicokasi ropu3oHTanbHasE YCTOMYMBOCTH K (UTO(TOPO3Y BBIABICHA Y IOXKHOAMEPUKAHCKUX
BUIOB JuKkopacrymero kaprodemns. B BUW3Pe Obun momydensl THOpPHIBI C  BBICOKOH
TOPU30HTAJILHOW YCTOHYMBOCTBIO IIyTEM CKPELIMBaHMS KYJIbTYPHBIX COPTOB C BUJaMu Solanum
simplicifolium, Solanum  polytrichon, Solanum verrucosum. OHU MOTYT CIYXUTb
3 PEKTUBHBIMHU JIOHOPAMHU YCTOMUMBOCTH MPU CO3/aHUM YCTOMYMBBIX K (UTOPTOPO3Y COPTOB
(Konobaes, 2001, 2003). [IpoBoauTcs TEHETHUECKUN aHAIIA3 MTEPCIIEKTUBHBIX MO0 YCTONYHMBOCTH
00pa3loB 3€pHOBBIX KYJIbTYp U KapTUPOBAHHE I'€HOB YCTOMUMBOCTHU SIUMEHS K MATHUCTOCTSIM
muctbeB (Manninen et al., 2006). [Iponomxatorcss uccienoBanusi ¢ BaBUnoBCckuM 0OBEKTOM —
B030yauTesneM Oypoil pkaBuuHbl HieHUNbl. C OZHON CTOPOHBI M3Y4aeTcsl pacTeHUE-X0381H, C
JIpyroi — nomyssiuuu rpuda — Bo30ynuTenst 6071€3HU; OLEHUBAETCS] YCTOMYMBOCTD MILIEHUIIBI HA
pasHbIX (pa3ax OHTOreHe3a, YCTOMUMBOCTh PaliOHMPOBAHHBIX M HOBBIX COPTOB, CEJIEKIMOHHOTO
MaTepuana, koiuiekuud ~ BUP, uaeHTU@UUMpYIOTCS  T€HBl  YCTOWYMBOCTH  IyTEM
(GUTONATONOTNYECKOTO  TecTa,  TI'MOPUIOJOTMYECKHMM  aHAJM30M M COBPEMEHHBIMHU
MosiekynsipubiMu MeTosamu (Gultyaeva et al., 2007; I'ynbTsieBa u np., 2011; I'ynbrsiea, 2012).
OTH Ucce10BaHUs UMEIOT OOJbIIOE 3HAaYeHUE ISl CO3/1aHUs] HAyYHO-00OCHOBAHHBIX POTrpaMM
CEJIEKIIMM COPTOB, YCTOMYMBBIX K BO30yAMTENnt0 Oypoil pikaBumHbl niieHunbl. B 1985 r. Ha
CeBepHom KaBkaze mosiBUIOCH HOBO€ 3a00JIeBaHME MIIEHHIBI — MUPEHO(POPO3 WM KenTas
MATHUCTOCTh JIMCTHEB, BBI3bIBaeMasl (UTOMATOTEHHBIM Tpubom Pyrenophora tritici-repentis
(I'pasun u ap., 1989). N cpazy xe B BH3Pe Havanmuch uMMMyHOJOTHMUYECKHEe pPabOTHI C
BO30ynuTeneM Ooje3Hn W UMEHHO B BaBmioBckoM HampasineHuu. IIpoBeneHa olieHka Ha
YCTOMYUBOCTh K JKEITOH MSATHUCTOCTH OOJBLIOIO KOJIMYECTBa OOpa3lOB pa3HBIX BHJIOB
MIIEHUIBI W STWIONCAa W3 MHpOBOM koymekunu BUP, pasnuuarommxcs nmo IUIOMAHOCTH M
COCTaBy T€HOMOB. Y CTaHOBJICHO, YTO HauboJiee BHICOKA YAaCTOTa BCTPEYAEMOCTH YCTOMUMBBIX K
Oose3nn oOpasnoB cpenu BunoB Triticum macha, T. vavilovii, T. timopheevi, T. araraticum,
T. urartu, T. monococcum, T. spelta, T. persicum. BbICOKONH YCTOMUMBOCTBIO K >KEIITOMN
MATHUCTOCTU Xapaktepusyercs pona Aegilops (Muxaiinosa u np., 2012). OOHapykeHO, YTO
CYLIECTBYET CBS3b MEKJY PETHMOHAMM INPOMCXOKIAEHUS BuAOB Triticum m Aegilops U ux
YCTOMYMBOCTBIO K JKENTOW MATHUCTOCTU. BUIIBI, B PErMOH MPOUCXOXKICHHUSI KOTOPHIX BXOAUT
3akaBka3be, Oojiee YCTOWYMBBI, YeM BUJAbI WHOTO NpoHcxoxaeHus. IlpoBoautcs mupokuit
CHEKTP (PUTOMMMYHOJIOTMUECKUX U MUKOTOKCUKOJIOTHUECKUX UCCIIEOBAaHUIN 3€PHOBBIX KYJIbTYp
koiiekiuu BUP B oTHomenuu omacHeimero 3aboseBanus — (ysapuosa 3epHa (I'arkaesa,
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JleButun, 2003). CoBmecTHO ¢ coTpynHukamu BHWP npoBeneHbl uccienoBaHMsl IO OLEHKE
YCTOMYMBOCTH  CTAPOMECTHBIX  MILIEHUI] JAJIbHEBOCTOYHOro mpoucxoxaeHus. Cpenu
a0OpUTEHHOT0 JaJHbHEBOCTOYHOTO Marepuaia oOHapy>KeHbl 00pasipl, 00Janaronme BBICOKOH
MOJICBOM YCTOMYHMBOCTHIO K 3a0oneBanuto (Gagkaeva et al., 2002). bpuia orieHeHa yCTOWYHUBOCTh
26 BunoB Triticum L. u 6 BunoB Aegilops L. paznoii minouanoctu. [lokazano, 4To MmiouaHOCTh
HE BJIMSIET Ha YpOBEHb yCTONMYMBOCTH. Bpicokas ycroiumBocTh K (py3apmo3y kojoca Oblia
BBISIBJIICHA cpefu o0pa3ioB niieHuibl u3 Adranucrana (I'arkaesa u np., 1993). Cpenu Aegilops
HauOOJIBIIIYI0 YCTOMYMBOCTh IMOKa3an BuHI Ae. tauschii. CoBMecTHO ¢ coTpynHukamu BHP
OXapaKkTepU30BaHA YCTOWYMBOCTH K (y3apro3y oOpasloB oOBca W SUMEHS W BBISIBIICHBI
UCTOYHUKM YCTOMYMBOCTH K dToMy 3aboneBanuto. [loka3aHa BbICOKas yCTOHYMBOCTh K
dby3apuo3y rono3€pHoit Gopmbl OBca Mo cpaBHeHUIO C¢ miuéHYaThiMu (I'arkaeBa, ['aBpmiioBa,
2009; TI'aBpunoBa u np., 2009; Gagkaeva etal., 2013). BnepBble nmpoBeaeHa KOMIUIEKCHas
OlLICHKa YCTOMYMBOCTU 00pa3loB oBca u3 kouiekuuu BUP mo Tpem mnoxazarensiM: MPOLIEHT
3apakeHHbIX 3epeH, komuuecTBo JJHK Tpuxorenennpoaynupyrommux rpu6oB # MUKOTOKCHHOB.
B pesymbraTe BBIIENEHO YETHIpE CTapOMECTHBIX oOpasma A. sativa L. a3marckoro
npoucxoxkaeHus (k-2513, k-6963, k-7766, k-8479) u nBa copra oBca Apramak (Poccus) u
Kuromi (Snmonmsi) kak HamOoJee YCTOMYMBBIX K 3apaXCHHIO 3€pHA W HAKOIUICHUIO
MUKOTOKCHMHOB. M3 Apyrux BUAOB OBca YyCTOWYMBBEI K 3a0osieBaHuio A. byzantina (x-7934),
A. abyssinica k-5084 u x-5107 (Oduonus), A. strigosa k-4912 u x-4919 (Poccus), k-6959
(benopyccus), k-5184 u k-5200 (Mcnanus) u ronozépuas gopma k-15130 (BenukoOpuranus).
Ha ocHoBanuu coBMecTHBIX HccienoBaHui onyOnukoBaH karaigor BUP c¢ umnHdopmanueinn no
MHOTOKOMIIOHEHTHOW yCTOW4YMBOCTU KoJulekuuu oBca (I'arkaeBa u ap., 2012). M3yuarorcs
3aKOHOMEPHOCTH HACJIEOBAHUS YCTOMUYUBOCTH KYKYpY3bl K 00JIe3HAM (Dy3apHO3HON STHOIOTHA
u rojoBHe. [loka3aHo, 4TO yCTONYMBOCTH KYKYpy3bl K Ooyie3HsIM (y3apHO3HON AITHOJIOTHH
(THHIIIM cTeOJIel U MOYaTKOB) M K TOJIOBHEBBIM IrprdaM Hepacocrenuduueckas, K my3ppuaToi
TOJIOBHE — OpPraHOTPOIIHAs, K IBUIBHOM TOJIOBHE — IPOPOCTKOBOrO THMA. [ eHeTHndeckui
KOHTPOJIb YCTOMUMBOCTH K OOJIE3HSIM XapaKTepHu3yeTcs npeodiaiaHueM aJAuTUBHBIX 3PPEKTOB
reHoB (MBamenko, 1992, 2003, 2009, 2011, 2012). Pa3paGaTbeiBatoTCsI METOIBI OIEHKU
YCTOMYMBOCTU KYKYpY3bl K 00JIe3HIM (Py3apHO3HON ITHOJIOTHH, I0KHOMY IelIbMUHTOCIOPUO3Y,
BbIHOCTMBOCTU K 3acyxe (MBamenko, Cotuenko, 2002; Mamenko u ap., 2006; MBamienko,
2009). IlpeobnamaHue B TE€HETMYECKOM KOHTpPOJIE YCTOWYMBOCTH KYKYpY3bl K OOJIE3HIM
(by3aprO3HOI ATHOJIOTUH A TUTUBHBIX 3((HEKTOB T'€HOB MO3BOJISET OLEHUBATH B3aUMOACHCTBUS
B CHUCTEME PpACTEHHE-XO3iMH — Mapa3uT MO NPUHIUNY (HEHOTUN-Ha—(pEHOTUIl U IPOBOAUTH
0oTOOp MO (PEeHOTUMY METOJaMU CENEKLUHU, pa3pabOTaHHBIMHU JUIS KOJIWYECTBEHHBIX MPU3HAKOB
(mpeuMyIIEeCTBEHHO UalIebHBIN aHaINU3, TECTEPHBIE CKpelBaHus). B mpoiecce nepeBoja Ha
TEeHETUYECKYI0 OCHOBY  ILIMTOIIa3MaTHYECKOM  MYKCKOM  CTEpHJIBHOCTHM  HauOouibliee
pacnpocTpaHeHUEe B CEJIEKIUMH U CEMEHOBOJCTBE IOJYyYWJIM YCTOMYMBBIE K HO)KHOMY
renbMuHTOCioprody M m C tunel [IMC. J[lanbHelmee pacliMpeHHe TI€HETHYECKOTO
pPa3HOOOpa3usl MUTOIUIA3M MOTPEOOBATIO OMpe/eeHUsT UX yCTOWUMBOCTH K pace T. B pabore ¢
TUM KapaHTHHHBIM OOBEKTOM TMPHUMEHSUICS CIEUaTbHO pa3pabOTaHHBIA METOJ OIEHKHU
BOCIPUUMYHUBOCTH K I0’)KHOMY reJIbMUHTOCIIOPHO3Y, MOKa3aBIINN XOpOIIYIO
muddepenmpyronyto cnocodHocts (Cotuenko u np., 1998). Hcmomnb3oBanue mnpueMoB
YMEHbILIEHUsI MOJIU(DUKAIIMOHHON HM3MEHUYMBOCTH TO3BOJHIIO MPEAJIOKUTHh U 3alaTeHTOBATh
METO/ 0TOOpa YCTOMUMBBIX K 3acyxe M crebneBbIM rHUIsAM rudpuaos (MBamenko, CoTueHko,
2000) u BBIIBUTH KOMOMHAIMM CKPEIIMBAaHUM, YpPOXKANHOCTH KOTOPBIX B OCTPO3aCyILLIHBBIE
ronel gocturana 50—60 1/ra, a B ymepeno 3acynuiuBbie — 100—110 1/ra. Co3qaroTcst KOMIEKIMU
yCTOMYMBBIX K Oone3HsM ¢popm kykypyssl (MBamenko, 2009). lupokoe 5K010ro-reHeTuYecKoe
U3ydeHHe TeHO(POHAAa KYyKypy3bl (B TOM 4YHCJE IO YCTOMUMBOCTU K BpPEIHBIM OpraHH3Mam)
npoBesieHHoe B 80—90-e ronbl M0 CKOOPJAWHHPOBAHHBIM MPOTpaMMaM B paMKaxX TBOPYECKOIO
o0BbeIMHeHus cenleKnoHepoB «Cesep» Mo pykoBoAcTBOM akanemuka I'. C. ['aneeBa, a mo3xe —
B pamkax KoopauHaIMOHHOTO COBETa MO CEJIeKLUUU U CEMEHOBOJCTBY KYKYpPY3bl YUpEKICHUI
P® (xoopaunarop — BHHMM kykypy3sl) MO3BOJMIO CO3JaTh Psii BBICOKOIPOIYKTHUBHBIX
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THOPUIOB KYKYpy3bl, 0OECIIEUHBIINX PACIIMPEHHUE apeayia BO3JETBIBAHUS 3TON KYJIbTYpHl Ha
cesep u BocTtok Poccuu. IlpoBenennoe BIU3Pom wmertonuueckoe obOecrnieuenne pador,
HEIMOCPEICTBEHHAs peain3aliys IporpaMM CEJIeKIIMU Ha YCTOMYMBOCTH K BPEHBIM OpraHu3Mam
W WX Pe3yJbTaThl IPEICTABIICHBI B KaTasorax MupoBoi kojuiekiiuu BUP (MBamenko, MaTBeeBa,
1991; HWBamenko, MarseeBa, 2010), rae mnpuBeAeHBI CHUCKM JIMHUM C TPYyNIOBOM
YCTOMYMBOCTBIO K TOJIOBHEBBIM TIpubam, OOJE3HAM JIMCTHEB, OO0Ne3HSIM (Py3aprHo3HOU
ATUOJIOTHH, a TAK)KE KOMIUIEKCHO YCTOMYMBBIX K OOJIE3HSIM.

Bce sty HanpaBneHus ucciaenoBaHui, IpOBOAUMBIE KoJieKTUBOM BU3P coBmecTHO C
corpynuukamu BHP, TecHo cBsizanel ¢ uaesmu H. M. BaBunoBa, ¢ ero JesTeNbHOCTBIO B
obsactu (HUTOMATOIIOTHH.
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BOITPOCHI MHTPOAYKIIMOHHOM MOJINTAKH H. U. BABUJIOBA B CBS3H
C IOJIMTU3UPOBAHHOM KPUTUKOM EI'O IPOTUBHUKOB

9. B. Tpyckunos
Bceepocculickuii HayuHO-HCCIIEI0BATENIbCKU HHCTUTYT pacTenueBoacTBa uM. H. M. BaBuiiosa
Poccenpxozakanemun, Cankt-IletepOypr, Poccus, e-mail: truskinov@yandex.ru

Pe3rome

[losiBnsBIIMECS B MPOLUIOM M HACTOSIIEM B HAyYHOH M HEHAy4YHOH JUTEpaType KpUTHYECKHE
crateu B aapec H. Y. BaBuiioBa u ero TpyA0B HE MOTYT YMAJIUTh €r0 OTPOMHBIN BKJIaJ B TEOPETHUECKUE
W TIPUKJIAJAHbIE OCHOBBI OOTaHWKH, T€HETUKHM M CEJIEKIUH CEebCKOXO3SHCTBEHHBIX pacTeHHi. JTO B
paBHOW CTENEeHH OTHOCUTCS K MHTPOAYKIIMH, MOJIMHHBIM OCHOBOIIOJIOXKHHUKOM KOTOPOU OH SIBNISETCS B
Hamreld crpane. CoBpeMeHHas cucTeMa cOOpa, COXpaHEHHS M WCIONB30BAHUA HHTPOIYKIIHOHHOTO
Marepuana ONUPAEeTCs B OCHOBHOM Ha €ro YYEHHs, TEOPUH, UACU U PEANbHbIA BKJIAd B CO3JaHHE
KOJUIEKIIMY MUPOBBIX FT€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX JUKUX poaudei BUP.

KittoueBsie ciioBa: MHTPOIYKITHS, KOJUIEKIINS, KapTO(eIh, CEIeKITusI.

QUESTIONS OF N.I. VAVILOV INTRODUCTION POLICY IN RELATION
WITH POLITIC CRITICIZM OF HIS OPPONENTS

E. V. Truskinov
N. L. Vavilov All-Russian Research Institute of Plant Industry,
St. Petersburg, Russia, e-mail: truskinov @ yandex.ru

Summary

Critical articles targeted against N. I. Vavilov and his works that appeared before and still appear
in scientific and non-scientific literature cannot undermine his great contribution to theoretical and
applied foundations of botany, genetics and crop breeding. This is also true as far as plant introduction is
concerned, as he really was the founder of this branch of science in our country. The modern system of
collection, conservation and use of the introduced material is generally based on his concepts, theories,
ideas and practical efforts that helped to establish the global collection of cultivated plants and their wild
relatives at VIR.

Key words: introduction, collection, potato, breeding.

B nocneanue roapl oOmmMpHas HaydHO-JIMUTEPATypHAsl «BaBWJIOBHAHA», BKIIOYAIOLIasl B
cebss kak Tpyabl camoro H. M. BaBunoBa, Tak M MHOTOYHCIEHHBIX HX TOJKOBaTeJeH,
npojoipkarenae ero wuae M paboT, MOMONHWIACE U PSAOM KPUTHYECKHX, a IO CYTH
KPUTHKAaHCKHUX CTAaTeH, KaK IMPaBHJIO, HEHAy4YHOI'O WM IICEBJIOHAYYHOIO Xapakrepa. JTO B
OCHOBHOM KacaeTrcsi HekoMiieTeHTHbIX CMMU 1 kHUT monuTusnpoBaHHOro coziepxanus. Korna
TaKOI'0 POJia peaklMsl UICXOAUT OT JIML, HE MPUYACTHBIX K HAyKe, Majo YTO B HEW CBENYILHUX, 3TO
CKBEPHO, HO KOTJa C TOJOOHOW apryMeHTaIlMed BBICTyMaeT y4deHbIH, mpodeccop, 3To yxe
CTaHOBUTCS HETEPIUMBIM U TpeOyeT Hajjexauiero orseta. MiMeHHo 3To 1 ObLIO clieaHO MHOM
B Opomnope «TeHHM mpoOHUIOro M HACTOSIIEr0: COBPEMEHHbIE TOMBITKH JAUCKPEIUTALUN
Hay4yHOro M rpaxnaanckoro Hacieaus H. . BaBunosa» (Tpyckunos, 2007). B Hell Hapsany c
KPUTHYECKUM pa30opoM psifa OecrnapJOHHBIX AHTHBABMJIOBCKUX NYyONMKAlUMil B HEHAy4YHOU
JUTEpaType MNPHUILIOCh  YAEIUTh  ONPEAEIEHHOE MECTO U «HAyYHbIM»  B3IUIAJaM
B. U. ITepkenkoBa. JlaHHBIH aBTOp BBICTYMWJI C HECKOJIBKHMMM CaMM3JaTHBIMH OpOIIIOpamH, B
KOTOPBIX TO3BOJIMI c€0€ YCOMHHUTBCS HE TOJBKO B LIEHHOCTHM HEKOTOPHIX HAYYHBIX HIEH U
utoroB aearenbHocTd H. M. BaBuioBa, HO W B WI€aIu3UPOBAHHOM, 1O €r0 MHEHUIO, OLIEHKE
JMYHBIX YepT XapakTepa y4eHOTo, IPH 3TOM ObLIT He 0COOCHHO pa300pUMBHIM B BBIOOPE CPEICTB
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U 0Ka3aTenbeTB. [loxkanyil, Hanboiee HEraTUBHO 3TO OTPA3UIIOCh B OPOIIIOPax JaHHOTO aBTOpa
nox "HaszsBanueM «H. WM. BaBuios u HL}O—PIOchxoe oTaeneHue broopo mpukiamHoi OOTaHWUKH
(BUP)» (IIsixenkos, 2007) nu «H. U. BaBunos, ero «lleHTppl NPOUCXOXKACHUS KYIbTYPHBIX
pactenuit» u UHTPOYKLUSA» (ITerxenkos, 2008, aBTopckoe 3arnasue). Haunem ¢ toro, 4ro
B I[EPBOM HAa3BaHUHU YXKE COJEp)KaTcsi HETOYHOCTH: bropo mo mpukiaaHoi OoTaHUKE OBLIO
npeoOpa3zoBano B OTaen NpUKIagHOW OOTaHUKH U cenekiuu eme npu P. 3. Perene, a BUP 6but
yupexaer smmb B 1930 1., Torma kak Hero-HMopkckoe Bropo kak duiman oTaena mpekpaTuio
cBoe cyulectBoBaHue B 1924 r. Bripouem, HE B 3TOM CyTh COJIEpKAHUSA U HECOCTOSTEIIBHOCTH
JnaHHoM Opomrropsl. B3sB 3a ee ocHoBy meperncky H. WM. BaBunora u JI. H. boponuna, aBTop
YMYIPUIICS, BBIXBATUB HYXKHBIE eMy (pparMeHTBl u3 OOpPOAMHCKUX IUCEM, HE MPHUBECTH HU
OJHOTO BaBWJIOBCKOr0. BmecTe ¢ TeéM B IEpBOM TOME MEXIyHApPOJHOU Mepenucku Basuiiosa 3a
1921-1927 rr. (H. . BaBuiioB: HayuHoe Hacieaue B nucbMax, 1994) conepxutcs 6oiee 40 ero
nucem bopoauny.

OOBEKTUBHOE M3YyYEHHE JTOH, NEHCTBUTEIBHO OYEHb MHTEPECHOH, >KMBOH IEpPENHCKH
MHOTO JIaeT JJi1 COBPEMEHHOI0 MOHMMAHUS TOM KpaiiHe HeMpOCTOM M TsKeJIoW 0OCTaHOBKH, B
KOTOpPOM NPHUXOAWIOCh BaBWIIOBY M €ro COTpyAHMKAaM OpPraHU30BBIBATH U OCYIIECTBIISATh
MIO0ABHYIO MPOrpaMMy cOOpa MHPOBOTO TeHO(POHIA KYIbTYPHBIX PACTCHHW W WX JHKHX
poauuell B TOM IOHa4yaly OYE€Hb CKPOMHOM, a 3aTEM BO BCEMHPHO H3BECTHOM YUYPEXKJICHHH,
KOoTOpbIM cTan Brnocnenctsuu BUP. Ilpu 3ToM akiieHTBl UM BBIBOJBI BBICTPAUBAKOTCA IMPSMO
MPOTUBOIIOJIOKHBIE TMBDKEHKOBCKUM, B TOM YHCJIE€ U B OIEHKE JIMYHOCTHBIX OTHOIICHUU U
XapaKkTepOB MEPENUCHIBAIOIINXCS CTOPOH. JTO HAIUIO OTpakeHHE B Haliel kuure «Pycckoe
CEJIbCKOXO03SHUCTBEHHOE MPEICTaBUTENbCTBO B AMepuke (B cBere nepenucku H. Y. BaBunosa u
. H. Bopoauna)», uznannoui B 2012 r.

HcToprst MX BCTpedH, 3HAKOMCTBA M opranmsarmu Hpio-Mopkckoro 610po mpuKiIagHoi
O0otaHMKHU cBsi3aHa ¢ KomaHaupoBkoi H. M. BaBmioBa u A. A. fueBckoro B CIIIA B 1921 1. ¢
LEIbI0 HaJaXUBAaHUS KOHTAKTOB C AaMEpPUKAHCKMMHM HCCIIEJOBATEIbCKUMH LIEHTPaMHU,
npuoOpeTeHusi UX ONbITa PadOTHI, HOBEHIIIECH CEHCKOXO3SMCTBEHHON JTUTEPATYPHl U HAYYHOTO
obopynoBanus. CneayeT NpU3HATH, YTO HWHHUIIMATOPOM, TaK CKa3aTh 3aTPaBIIMKOM HIEU
CO3JIaHUs Takoro yupexjaeHusi, Obu1 JImutpuit Huxonmaesuu boponuH — pycckuif arpoHom,
SHTOMOJIOT, oTnipaBuBIImiics B 1918 r. no ciyxeOubm nenam B CHIA u Tam ocraBminiics. Y3HaB
0 npuObITUU Tyna pycckux ydensix, . H. boponun pemmn o3HakoMuTh UX CO CBOeH uneei
OpraHM30BaTh «TPAHCIUIAHTALIMIO AMEPUKAHCKUX KYJbTYPHBIX M JMKUX BHUJOB pAaCTEHUU B
Poccuto», coctaBuB u nepeaB yepe3 TPEThUX JIMIL 3aMUCKY ¢ TaKUM TpeioxkeHneM. Bekope B
KkabuHeTe oHoro u3 npopeccopoB KomyMOniickoro yHuBepcuTeTa OH HEOKUJAHHO CTOJIKHYJICS
¢ H. V. BaBuioBbIM, KOTOpBIM ckazan OyKBalbHO crleayromiee: «3amucky mnony4mi. CroBo
TpaHCIUIAaHTAIMsI HY)KHO 3aMEHHUTh CJIOBOM WHTpoaykuusa. Wnes mpaBunbHas. [lompoGHocTh
Beuepom». «Beuepom 20 centsOpsa, — kaxk numer JI. H. bopoaun, — mnpodeccopom
H. 1. BaBunoBeiM, koMmanaupoBaHHbIM B CoenuHeHHble Lltatel CenbCKOXO035HCTBEHHBIM
KOMUTETOM, OBUI 3aKIIOYeH MHCbMEHHBIM JOroBOp 00 OpraHu3allid MHOW HHTPOIYKIIUU
KYJIbTYPHBIX U IUKHUX pacTeHuit u3 Hooro Csera B Poccuto». Takum oOpa3om, U3 3TOTO SICHO,
yTO MHMIMATHBAa boponuHa Oblia cpa3dy 0€30roBOpOYHO Mojjep:kaHa BaBMiIOBBIM, KOTOPBIN
CHIIPaJl PEIIaKoIIyIo poiib B opranmsaimn Heio-Hopkckoro Bropo npukiaaHoit 60TaHHKY.

Hazo 0TMeTHTb, 4TO HHTPOAYKIHOHHAs AesTenbHocTh Hpio-Mopkckoro Bropo Bo rimase ¢
BoponuHbIM, €ro akTHBHOE COTpPYAHHUYECTBO ¢ OTAenoM NPHUKIAAHOW OOTAHWKU W CEJEKIIWH,
Bo3raBnsieMbiM H. V. BaBunoBeiM, ObuT0 MoHauany o4eHb miaogoTBopHbeiM. U3 CIIIA crano
MOCTynaTh OONBIIOE KOJMYECTBO 3aTPeOOBAaHHBIX OOPA3I[OB M OTPOMHOE YHCIO HAYYHOU U
arpOHOMUYECKON JIMTepaTyphbl, HAIIeAmed TMPUMEHEHHE HE TOJIBKO B  BaBUJIOBCKOM
VApEXKICHUU, HO W JPYTHX HCCIEIOBATEIbCKUX WU O0pa30oBaTEIbHBIX 3aBEJICHUSX CTPaHBI.
Bmecte ¢ Tem, ¢ caMoro Hayajla HMX COBMECTHOIO TMPOEKTa BO3HHUKIIO OIPEIEICHHOE
HEMMOHUMaHWe bOpOoaWMHBIM TOTO, YTO XOTEN B TO BpeMs oT Hero BapwioB. Ha mepBeix mopax
BOIpoc 00 00beMax MOCHIIAEMBIX 00pa3IloB B OCHOBHOM 00OCTpsICS bopoauHbIM, KOTOpOMY
Ka3aJI0Ch HepEeHTaOETbHBIM MOCHLIATH TPAMMEBI CEMSIH BMECTO TOHH U Oymieneil. OH COBEPIICHHO
HE YYUTBIBAJ TOM OEICTBEHHON O0OCTAHOBKH, B KOTOPOI HaXOAMJIach TOT/Ia POCCUHCKas Hayka,
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Jla ¥ CTpaHa B LieJIOM. Brliensemble Ha Hee cpeicTBa ObUIM KpaifHe ype3aHHbIMH. OO 3TOM
BaBunoB mocrosiHHO mucan u HanmoMuHan bopoauny. K Tomy ke emMy i Hay4yHBIX LeJel
NOHAYaJy ¥ HEe HYXHBI ObUTM TOHHBI, JUISI HEro ObLIO BaXKHO, IPEK/E BCEr0, BUIOBOE M COPTOBOE
pa3zHoOOpa3ue MpHUCHUIAEMOIo Marepuaia. B nanpHeiiieMm, Koraa paspociach M YKpenwiach
CeTh OMNBITHBIX cTaHUMi WHcTUTyTa, 3TH 00pasupel ObUIM B JIOJDKHOM Mepe pPa30CiaHbl,
pPasMHOXKEHbl M M3Y4E€Hbl B XOJA€ BABUJIOBCKOM IJIOOQJIBHOW IporpamMMbl Ieorpaguueckux
noceBoB. MHCTUTYT 0Open BO3MOXKHOCTH CaM MOCHUIATh PYCCKMH CEMEHHOM Marepuan 3a
IpaHUIly, B TOM 4Hcie B AMEpPUKY, HalaKuBasi HOPMAJIbHBIA HHTPOIYKIIMOHHBINA 0OMeH. Ho 310
CIy4MJIOoCh mo3xe, B 1925 r., korna MHCTUTYT mo-HacTosieMy BCTal Ha Horu. IMeHHo Torma
BaBunoB nwmmer: «Haunmnaem pa30upaTbcs B MHUPOBOM reorpaduu coptoB. Bamm 3aBeTsl 0
pabote ¢ mynamu He 3a0bIBacM, H, 1yMaro, yepe3 mapy JeT, eciau Bel moxkanyeTre K HaM, TO Koe-
yT10o OyJeT CAETaHO U B 3TOM OTHOLICHUM». A 1oKa, B Hayase 20-X roJoB, Ha KOTOPbIE BbINaja
opraumsanus Hero-Hopkckoro Bropo, B Poccuu GbLIO He 10 HayKM, HAJO OBLIO BHDKHBATH,
criacaTth roJOAAOIIUX, U XJIeOHOE 3epHO MyAaMy IUIO W3-3a TPAHMIBI B OCHOBHOM IO JIMHUH
0J1arOTBOPUTENBHBIX OpraHu3aluid, B TOM uHciae amepukaHckux (APA, [DxoitHt u np.). B
OopraHu3any 3Toil momouw Obuta HeMmanas 3aciayra jguyHo H. M. BaBunoa, Hamagusiiero
OUYCHb BA)KHBIC KOHTAKTHI C O(PHUIMATBHBIMA M YaCTHBIMH JIMIIAMU BO BPEMsi CBOETO BH3UTA B
CIIIA B 1921 1.

Hano otnaBath cebe oTueT, 4Tro ynopHoe cTpemieHue bopoauna obecrieduTs BCIO
Poccuto amepukaHCKUM CEMEHHBIM MaTepUaaoM ObLIO HE TOJIBKO B TO BpEMsl HEPEAIbHBIM, HO U
HEeNepCIeKTUBHBIM. Y BaBuioBa ObUT COBCEM APYro¥ B3TJSLA HA 3Ty MpodiieMy. AMepUKa Jyis
Hero Oblja HE MaHaleel, XOTs U OYeHb BaKHBIM MAaTEPUKOM, O4aroM IMPOUCXOKIEHUS MHOIMX
LIEHHBIX KYJIbTYPHBIX pacTeHHil. B To Bpems 3TO ObUIO «OKHO B MHUP» IUISl PYCCKUX OIIBITHBIX
CENbCKOXO3AMCTBEHHBIX yUpexkieHui. VIMeHHo Tak oH paccMmarpusan Hero-Hopkckoe Biopo.
BwMmecte ¢ Tem, B moJie ero 3peHusi, Hay4HbIX OOTAaHUYECKUX U arpOHOMHUYECKUX MHTEPECOB yiKe
Toraa OblI Bechb 3eMHOM miap. MIMeHHO Ha 3TO OH opueHTHpyeT bopoanHa, Hajgeschb Ha ero
IpsIMble KOHTAKTBI M CBSI3U C WM3BECTHBIMH aMEPUKAHCKMMM OOTaHMKAMM, MHTPOAYKTOpaMH,
OCHOBATEIbHO K TOMY BpPEMEHHU «OOIIapUBIIMMH» YK€ HEMaJo MECT Ha Halled IUIaHeTe.
VIMEeHHO B M3BECTHOW OIpaHMYEHHOCTH reorpapuuecKux TOYEK MHTPOAYLIMPYEMOro MaTepuala
— WCTOYHUK BO3HUKIIEH HeynoBieTBOpeHHOCTH BaBunoBa pabotoii boponuna. Eciu TtoT He
JIOBOJIEH OIPaHMYEHHOCThIO Beca U OOBEMOB BBICHUIAEMBIX 00pa3loB, To BaBuioB He
YJIOBJIETBOPEH HENOCTaTOYHBIM MX KOJMYECTBOM M pazHooOpazueM (opM, H3BECTHBIM
OTpaHMYEHUEM MECT MX MPOUCXOXKACHHA. DTO HAILIO OTpaxeHue B psae nucem 1923 r.: «O
3a/laHusAX MOTY CKa3aTh cleaylollee, U He oOmXkaiTech 3a OTKPOBEHHOCTh: JIMYHO MeHsl Hpo-
Hopkckoe Bropo mepecTano yaoBIETBOPATH, MO0 TOTO, YTO HAM PEMIMTENHHO HYKHO IS
palboThbl, OHO HE BBIMOJIHAET, AMEpUKa Yy Hac IpeJCTaBlieHa CPaBHUTEIBHO XOPOIIO U BECh
uHTepec Haml B HacTosmee Bpems B Crapom Csere...». Bckope HaumHaeT HallaXKUBaThCS
DKCHEAULIMOHHAs JEATEIBHOCTh COTPYAHMKOB BaBMJIOBCKOTO HWHCTUTYTa BO TIJIABE C €IO0
JUPEKTOPOM B pa3Hble PETMOHBI MHUpA, B TOM 4YHciIe B AMEpHKY, U pOJib OOpOJUHCKOIO
YUPEXKJIEHUSI CTAaHOBUTCA HE CTOJb HeoOxomaumon. CaMO OHO B NMEpBOHAYAJIBLHOM €ro BHJIE
IPOCYIIECTBOBAJIO He Oosee Tpex jer, ¢ okTaopst 1921 r. go mas 1924 r. Jlanee oHo ObuiO
npeoOpaszoBano B CenbckoxossiictBenHoe bropo npu Hapkomzeme PCOCP u npocyiecTBoBaio
1o anpenst 1927 r. Takum oOpa3om, 3a 3TH OYTH IIECTh JIET, MOJOBUHY Cpoka boponuH He ObLI
y’K€ B HETOCPEJCTBEHHOM IMOAYMHEHUU y BaBuioBa, XoTsa Mpooikal BeCbMa aKTUBHO C HUM
NepenuChIBaThCA, ACTUIICS CBOUMH ITPOOJIEMaMHt, IPOCHIT €T0 MOACPIKKH.

B cBs3u ¢ 3TMM BCTaeT Takke BONPOC O XapaKTEpe JIMYHBIX OTHOLIEHMH MEXAY
BaBunoBelM ¥ bBopoauHbBIM, MpOSIBISIEMOM B JAaHHOM IIEpENUCKE, W COOTBETCTBEHHO
IpEJICTAIONIEM M3 Hee UYelIOBEYECKOM 00pa3e TOro M APyroro. A MMEHHO Ha 3TOM IBITAETCs
nenatb akueHT IIpDKEHKOB B CBOEM MaHHMAaKalbHOM CTPEMIIEHUU «pPa3BEHYAHHUS» BEIUMKOTO
YYEHOI'0 M 3aMeYaTesbHOIO YeloBeka. bopoanH 3a Bpemsi CBOEro Heloaroro 3asenoBanns Hero-
HopkckuM, a 3ateM CeTbCKOXO03SICTBEHHBIM BI0po, yemen HakuTh cebe HEeMaIo BPAaroB KAk B
CIIIA, tak u Poccun. Ero Hey)XnBUMBOCTb, CTPEMIIEHNE K HEOTPAHUUYEHHOW CaMOCTOSATEIbHOCTH
B paboTe M CKJIOHHOCTh K KOMMEpPYECKOH IEATEIbHOCTH CKAa3aJMCh, B KOHEYHOM CHYeTe, Ha
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BECbMa KOPOTKOM CpPOKE M TOPbKOM UTOr€ Kapbepbl Ha JTUX Mnocrax. MHunwmarusa
npeoOpa3oBaHUsl HMHCTUTYTCKOTO YUYpPEXKIEHUS B MUHHUCTEPCKOE IpHHAIeKATa €My, XOTS
H. 1. BaBuiioB He pa3 mpenocteperai ero OT 3TOro mara M mnepekitoueHus padotsl bropo Ha
CIIMIIKOM OOJIBIIION W HE COBCEM SCHO OYEpUYEHHBIM KPYyr OOS3aHHOCTEH MpH JOBOJBHO
OrpaHMYEHHBIX IpaBax. Ho MMEHHO Ha paclIupeHue CBOMX IpaB OCOOEHHO pPacCUUTHIBAI
boponun, craB npencrasutesnieM Hapkomsema B Amepuke. TyT oH cuiibHO ommOCs, O 4YeEM €ro
npeaynpexnan BaBuiloB, TEPIENUBO pPa3biACHAA, YTO KOMMEPLUS U CEIbCKOXO3SMCTBEHHAA
HayKa, BKIII04as NIPUKIAJHYI0 O0TaHUKY, cepbl pa3Hble: «JIn4HO y MeHs 00JbIlIne COMHEHUS O
TOM, YTO TPYAHO COBMECTUTb KOMMEPYECKHE 3aJaHMs C 3aJaHUSMU OIBITHBIX YYPEKIACHUI.
Urto 13 3TOro BBILLIO, BUAHO YK€ U3 nepenucku 1924 r. Ha 3ToM nocTy OH npojepskasics Jullb
IIOJITO/1A, KaK 3TO U Nnpeasuaen BaBuiios, 3Has HeyeMHbIe ycTpeMileHUs: bopoinHa X034iMHUYATh,
KaK €My IPEICTaBJsUIOCh HY)KHBIM, COBCEM HE CUMTAsICh, HACKOJBKO 3TO IIPUEMIIEMO MJIS €T0
HapKOM3E€MOBCKHX X035€B M Ha4aJIbHUKOB B Mockse. HecMoTpst Ha 310, BaBuioB 3amuman ero,
KaK TOJBKO MOT, M JJa)ke Ha KaKoe-TO BpeMsl JOOMJIICS ero BOoCCTaHOBIEHHs Ha padore. C HUM y
Bboponuna 6bu1a 1onras nucbMeHHast CBsA3b, MpoJoJDKaBIIasicsa 10 1933 r., HecMOTps Ha TO, YTO
OH paccopuiics MOYTH CO BCEMHU CBOMMM NapTHEpaMu M HadaubHUKamH. OH nucan: «Benp Bsl
y’Ke 3HaeTe, 4To sl co BceMH cKpebych, Kpome Bac, ot Bac jxe Mory BBICIyIIaTh CaMble CUIIbHBIE
S0UTETH...». CTUIb TIceM 000MX OueHb CBOOOJHBIN, PAaCKOBAHHBIM, a CO cTOpOoHbI bopoauHa
Jlake pUCKOBaHHBIM. OHM 0OIIAalOTCS Ha PaBHBIX, M JOJDKHBIM IHETET, a MHOIJAa U ATHUKET
bopoaun He cobmonaer. He nmoaromy nu B oHOM U3 nuceM BaBuiosa ects cTpoku: «BooOuie
Bamm 3anpockl o4eHp rpyObl, 1 Ha Bamm nmuchMa MHE MHOT/Ia HE XOYETCSl OTBEYATh, /1a U HE
TOJIBKO MHE OlHOMY». CO CTOpOHBI k¢ BaBuioBa nepenucka BBITISAUT BCETa U BO BCEM OYEHb
KOPPEKTHOM, OTKPOBEHHOM U YBAKUTEIBHOM.

[Ipy HEKOTOPBIX CTPATETMYECKUX M TAKTUYECKUX PACXOXKACHUAX BO B3IVIAAAX HA LU U
3aJjaud UX COBMECTHOW MHTPOJYKLUMOHHOM pabGoThl bopoanHa Bpsa 1M MOXHO CUYUTATh
yOexxIeHHBbIM POTUBHUKOM BasumiioBa. Ckopee Ha000pOT, €ro NpUBEPKEHIIEM, HECMOTPSI HU Ha
YTO, OTHAKOIUM JOJDKHOE €ro KOJOCCAJIIBHOW  YEeJIOBEYECKOW JHEPruu, OrPOMHBIM
SHIMKIIONEMUECKUM 3HAHUSAM U MHTENIEKTY. Ecnu roBopuTh 00 3TOM CTOpOHE NesITeIbHOCTH,
to y H. . BaBunoBa ObliM JeMCTBUTENBHO NPUHIMMHAIbHBIE MPOTUBHUKHM, HO HE CTOJIBKO
BHEIIHHE, CKOJbKO BHyTpeHHHe. Cpenum HHUX, KaKk 3TO HHM CTPaHHO, OCOOEHHO pPBSHYIO
AHTUBABUJIOBCKYIO MO3UIIMIO 3aHUMaIU 3aBeytomue otaenom uurpoaykuuu BUP A. K. Ko, a
nociie Hero I'. H. neixkoB. Ha3piBaTh UX Hay4HBIMU KpUTHKaMU, onnmoHeHTamu H. M. BaBuiiosa
Bpsil JIM CTOMT, TaKk KaK TaKO€ ONpEIECICHUE MPEANOoJIaracT 3JIEMEHTAPHOE YBAaXKECHHUE U
YeJIOBEYECKYI0 TOPSIOYHOCTh B OTHOIIEHUU OObEKTa WM cyObekTa Kputuku. O6a 3Tu
CKPUTHUKA» 3aCIy’KWJIM BECbMa OJMO3HYIO M3BeCTHOCTH B BHPe, cbirpaB He nydinyro posb B
UCTOPUM HHCTHUTYTa, CyIb0e €ro opraHuszaropa M MepBoro aupekropa. OnMO3HBIMH OHHU
ABJISIFOTCS HE TIOTOMY, YTO HE COTJIAIIAINCH C MHTPOYKIIMOHHOMN ITOJINTUKON CBOETO AUPEKTOPA,
a [IOTOMY, YTO IIPUBHOCWIHA B OTHOLLEHHS C HUM IIOJUTUKY COBEPILIEHHO UHOT'O POJa, KOTOpas B
utore u cryowna H. . BaBunoBa, caemaB W3 HEro TroCyJapCTBEHHOIO MPECTYIMHHKA.
JlocTaToyHO NMPUBECTH JUIIb BBIAEPKKY M3 cTaTbu Kois B razere « 9KOHOMHYECKAs )KU3HB)» OT
29 suBaps 1931 r. mox HazBanueM «llpuknannas Ootanuka uian JleHMHCKOe OOHOBIIEHHE
3emin?». OH nucan: «llox npuKpbITHEM HMEHU JIeHMHA OKPEIUIO U 3aBOEBBIBAET FETEMOHUIO B
Hallel C.-X. HayKe YYpEKJICHHE, HACKBO3b PEAKIMOHHOE, HE TOJBKO HE MMEILIEE HUKAKOTO
OTHONICHUS K MBICTISIM U HaMepeHUsM JIeHuHa, HO UM KJIacCOBO 4YXKJ0€ U BpaxjaeOHoe. Peub
uzner o0 MHcTuTyTe pacTeHHEBOACTBA C.-X. akajeMuu uM. Jlennnay. Ecnu 310 He myOauuHbIN
NOJIMTUYECKUM JTOHOC, TOrjJa 4ro 3T0? Marepuanbl 3TOM CTaThu NPUCYTCTBOBAIM B
ciaenctBeHHOM Jiene BasuimoBa. Ho naxe ecnm OTBieYbCs OT TMOJUTHUKM W JIMYHOCTHBIX
XapaKTEPUCTHK ATUX «OOPIIOB M JOHOCHUTENEH» U 0OpaTUTHCS K CYTH PACXOKJIEHHUI 10 BOIIPOCY
MHTPOAYKIIMH, TO U 37€Ch KOHEYHAas Hay4yHas U MopaibHas npasota H. 1. BaBuioBa oueBuiHa.
Crparernyecku OH OblI TOpa3Ao JaJbHOBUAHEH CBOUX «TaKTUYECKUX» MPOTHUBHUKOB,
CUMTABIIMX, YTO HAJ0 3aHUMAThCA HE IPUPOAHBIM I€HO(OHJIOM, @ FOTOBBIM CEJIEKI[MOHHBIM
MaTepHajoM, HHTPOAYLHPYS JUIIb 3apyOexxHble copTa. Ecnu 310 M cpabarbiBano, TO JHIIL B
KOHBIOHKTYPHOM, HO HE B TIEpCHEeKTHBHOM IuaHe. JlroOble copra TpeOyIlOT 3KOJIOro-
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reorpapMuecKoro HCIBITAaHUS, HA 3TO HEOOXOAMMO BpeMs, W He (DaKT, YTO MHOTHE W3 HHUX
OKa)XXyTCsl MPUTOJHBIMHU K KOHKPETHBIM IIPUPOJIHBIM YCIOBHSAM. B 3TOM oOTHOIIEHHH
MPABUJILHOCTh BABWJIOBCKOW WHTPOMYKIIMOHHOW CTpaTernyd HamOoJjee MOoKa3aTelbHa Ha TaKOH
I0’)KHO-aMEPHUKAHCKOHN KYJIbType, Kak KapTodenb. bopoanH mockuian HEMallo TOTOBBIX COPTOB,
HO HM OJIMH U3 HUX TaK U He npwxuicsa B Poccun. Y mums nocine skenenunmii C. M. bykacosa u
C. B. lOzenuyka B 1925-1927 rr. B Llentpanbuyto u IOxHyt0o AMepuky, a TOTOM U CaMOTIO
H. 1. BaBunoa B 1930 u 1932 rr., Havamach HacTosLas CEJIEKLMOHHAs PEBOJIOLUS B
kapTodeneBoacTBe. BoBieueHne MECTHBIX JAWKMX M TPUMUTHUBHBIX BHJIOB KapTodens B
THOPUAM3AIMIO C KYJIbTYPHBIM JAJI0 COBEPIIEHHO HOBBIA M OueHb d()(PEKTUBHBIA CTUMYI IS
BBIBE/ICHUS BBHICOKO MPOAYKTUBHBIX M YCTOMYMBBIX K BHEIIHUM HEOIAronpusTHBIM (pakTopam
Cpelpl OTEYECTBEHHBIX COPTOB, M B aMEpPUKAHCKUX HYKJa MOJHOCThIO oTnana. Celvac
NpaKTUYEeCKH Bce copra Kaprodens UMEIT MEXBUIOBYHO mpuponay. BaBuioBckuit
MHTPOAYKIHOHHBIN MOAXO0 K 3TOM CTOJIb BAXKHOM CEIIbCKOXO03MCTBEHHOW KYJIBTYPE MOJHOCTHIO
ce0s1 orpaBa U 1O JIOCTOMHCTBY OIICHEH KaK y Hac B CTpaHe, TaK U 3a PyOe:KOM.

[Toxxanyii, Hanbosee sicHoe orpakenue mnosuims H. WM. BaBunoBa mo stomy Bompocy
Hallla B €ro OTBeTe Ha «OecrnpuMepHyr0 To pa3BsasHocTu» crathio [ H. IlnbikoBa
«DopmManpHas TEHETHKA W TOCIEAOBATEIBHBIA JAPBUHU3MY, OIYOJUKOBAaHHYIO B JKypHAJE
«CoBertckue cyoTponuku» 3a 1938 1., B KOTOpOH TOT 3asBHII, YTO BaBHJIOBCKAs TEOPUSI IICHTPOB
MPOUCXOXKACHUA KYyJIbTYPHBIX pACTEHUH «IoTepriena rpaHauo3Hoe Quacko». BaBuios, B
YaCTHOCTH, numieT: «Hampasisisi HalM MOMCKU, MBI COBEPIIICHHO OMPEEICHHO YUYUTHIBAIH, YTO
BpsJl JIM HAWIEM TOTOBBIE COpPTA, COBEPIICHHO MPHUTOJHBIC IJIs IIUPOKOTO BBEJEHHUS y HAC B
KYJIbTypy. YK€ caMO pacnoJioKEHUE JAPEBHUX OYaroB B FOKHBIX IIMPOTaX, @ YaCTO U B TOPHBIX
palioHax ¢ KOPOTKUM CBETOBBIM JIHEM CO3JAET OCOObIE yCIOBUS, OTIIMYHbIE OT HamuXx. [loatomy
BCS MOMCKOBas padoTa 3akKitoyajach B TOM, YTO MBI COOMpAIM «CTPOUTEIBHBIN MaTepuam» —
BUJIBI U COPTA C HEOOXOIUMBIMH OMPECICHHBIMH OT/IE€IbHBIMU CBOMCTBAMU, KOTOPBIE JTOJIKHBI
OBITh MCIOJB30BAaHBI COBETCKOM celekiued myreM rulpuanzanuu. Eciu koMy-mnbo HyKeH
WCXOJIHBIN MaTepHual JJisi CeJeKIUH, Il BBEACHUS B KYJbTYPY TOTO WM WHOTO BHJIa, TO OTOWTH
OT KOHIENIMH reorpauueckux MEHTPOB Pa3BUTHS POJOB M BUJOB OH HE MOXET, TaK Kak
reorpadusi BUAOB, COPTOBOTO M BHJIOBOTO Pa3HOOOpa3us NEHCTBUTEIBLHO CYIIECTBYET, U OHA
€CTh OCHOBHOM (akT sBomonuu». Mcxons u3 3TOro, OH 3aKiOYaeT, UYTO «3asiBICHHE
I'. H. lllnbikoBa 0 «rpaHano3HOM (Uacko» Hallell TeoOpuu U MOMCKOBOW paborbl MHcTHTyTa
pacTeHHeBOACTBa — JOXKb». He Menbineil nmoxpto IllnbikoBa Obiio oOBuHEHHE BaBmioBa B
«AHTUMUYYPUHCTBE». M3BECTHO, KaKyl0 BaXXHYIO poib cbirpan Hukonai VMBaHoBMY B oMoy
pabore u mnpomaranae B3msoB WM. B. Muuypruna Ha cenekuMio IUIOJOBBIX KYJBTYp, I/€
ruOpuAN3aIys urpaia Beaymryto poib. «[Ipogomxkas ero neno, — nuiieT BaBUiIoB, — MBI IIMPOKO
pa3BepHyan B HMHCTUTYyTE pacTeHUEBOJCTBa pPabOTHl MO TUOPUIU3ALWHU, TO MPEOJOTICHUIO
Oecrutoust THOPUIIOB U JIP.».

Tem He MeHee, y JaBHUX NMPOTHUBHUKOB U onnoHeHToB H. . BaBunosa no Bompocy ero
MHTPOAYKIIMOHHON TOJMTUKH BPEMsI OT BPEMEHHU MOSBIAIOTCS CTOPOHHUKM U B HAIllE BpPEMSI.
Tak mo3unuio [1pKEeHKOBA, MOJHOCTHIO conuaapHyto co B3riaaamu Koist u [InsikoBa, HegaBHO
noanepxan A. B. XKypasenb B cBoeii myonukanun «Ilocie apakny (mocieroOnieiHpe 3aMETKH )
B 100WJIeHOM, KCTaTH, BaBUIOBCKOM cOopHuke M3Bectuit TCXA (2012). ITo3unmonupys ceds
KaK «3aMHTEPECOBAHHOTO AWJIETaHTa», Yel B3TJISA MOXET ObITh MOJe3€H, OH, K COXKaJeHHIO,
JabIlle JUJICTAHTCKUX PACCYKIACHUN Ha ATy TeMy HE MPOJBHHYJCS. Yero CTOWT €ro IMOIbITKa
CBSI3aTh M CPOJHUTHh WX B3TJSAAbI C BO33peHHMeM bopoamna Ha wuHTpoaykuuio. OH paxe
MPUYKCISIET STUX MPOTUBHUKOB, MOXKHO CKa3aTh HEHABUCTHUKOB BaBuiioBa, K «O0OpOIUHIIAM.
Huuero Oonee mamexkoro OT WCTHHBI HE TpHAYMaelib. BOpOIWH HHUKOTJAa TPOTUBHUKOM
BaBunoBa He ObuU1, HAOOOPOT, UX CBA3BIBAJIM Ha paboyeM 3Tale UX COTPYAHMUYECTBA BIIOJIHE
JIPY’KECTBEHHbIE OTHOILIEHUS, HECMOTPSI Ha ONPEAEIEHHBIE PACXOXKICHHS O Py BOIPOCOB, B
TOM YHCJIE W TI0 YaCTH WHTPOIYKIIMUA KAaK KOJMYECTBA, TaK M KAdeCTBAa HMHTPOAYIUPYEMBIX
o0pasnoB. OTHOIIEHUE XK€ «moa3amuTHBIX» [IpnkeHkoBa, a Teneps u Kypasens k BaBuioy
CWJIBHO BBIXOJWJIO 32 PAMKH YHCTO HAayYHOU IMOJIEMUKH W TPUHUMANIO SIBHO OOBUHUTEIHHBIN,
MONUTUYECKH Xapaktep. O00 BceM 3TOM JOCTAaTOYHO JOKYMEHTAIBHBIX W JUTEPATYypPHBIX
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cBeneHui. M3 mocneHux MOYKHO COCIAThCSl HA OYEHDb PA3BEPHYTYIO U COJNEPKATENBHYIO CTaThIO
2. . KomunHCKOTO B 100MIEHHOM HOMepe BaBMIIOBCKOro >XypHalla TE€HETHKH W CEJCKIIUU
(2012).

[ToxBoasg uTor UHTPOAYKUMOHHOM nesaTenbHocTH H. 1. BaBunoBa, Hellb3d HE OTAATh EMY
JOJDKHOE B CO3JaHUM OJHOIO M3 NEPBBIX M KPYNHEUIIMX B MHUPE XPaHWIMIL MHPOBOIO
reHooHJa pPacTUTENBHBIX PECYpcoB. Y HEro ObLIM NPEIIIeCTBEHHUKH, B TOM YHCIE Ha
amepukaHckoM KoHTuHeHTe. [loe3nka BasuiioBa B CHIA u ctpanbl 3anannoit EBponsl B 1921—
1922 rr. BO MHOTOM Tpeonpeneania JaTbHEHIINNA BEKTOp paboT B 3TOM HarpaBiieHud. BmecTe
c TeM BaBuioB He TOJNBKO NEpPEHST MNPUHIMUIBI M MacmTaObl HUHTPOAYKIHMH y TeX IXKe
aMEpUKAHIIEB, HO W B 3HAYUTEJIBHOW CTEIEHUM HMX pPa3BUi Kak B TEOPETUYECKOM, TaK U
npakTudeckoM riaHe. Cepbe3HbIM HAYYHBIM OOOCHOBAaHMEM WHTPOAYKIIMOHHOW NEATEThbHOCTH
MOCITY>KUJIO €ro Y4YeHHE O LEHTPax MPOUCXOXKIEHUS KYJIbTYpHBIX pPAacTEHHI, UX OOBIYHOMN
MIPUYPOUYCHHOCTH K TOPHBIM pailoHaM 3emMHOoro mapa. [locie 3TOro mouck M HaXOXIACHUE
[IEHHOTO JUIS CENICKIIMM MaTrepualia TpPHHST 0oJiee OCMBICICHHBIM U IEJICHANPABICHHBIN
xapakrep. Becp nanpHEMIIMM XOJX OKCHEAULUMOHHOW JeATEIbHOCTM BaBuioBa u  ero
COTPYIHUKOB BO MHOT'OM MOATBepauI 3T0. KapTodens numib onuH U3 Haubonee yoeauTeabHbIX
U SpKUX npuMepoB Tomy. OH TmOKa3an OOJIBIIYIO CEJIEKIMOHHYIO IIEHHOCTh MECTHBIX,
WHJEHUCKHUX, IPUMHUTUBHBIX COPTOB. [[0Ka3a, 4TO IUKOPACTYIIME BUJIBI 3TO HE TOJIBKO COPHSIKU
B Mpupoje, 06amiacT U Mycop sl OTAeNNa MHTPOIYKIUU W KOJUICKIIMOHHBIX XPaHWJIMIL, Kak
cuntaim TpoTuBHUKKM BaBwioBa B BMPe, HO u OecueHHBIH TEHETHYECKHH MaTepHall.
CoBpeMeHHbIE TE€HOAHKH, WMEIOIIMECS TEeNeph BO MHOTUX I[MBUJIM30BAHHBIX CTPaHAX MHUPA,
cpenu koTopbix BHP He yrpatmi cBoero BeOylIErO MOJIOXKEHHUS, SBISIOTCS MOIIHBIM
noarsepkaeHreM npasotsl H. 1. BaBuioBa kak BEIMKOTrO y4€eHOrO HE TOJIBKO CBOETO BPEMEHH.
Ero nay4Hble ujen u TeOpuu, OOTAHWYECKUE U TeorpaduuecKue IKCIEAUINHA ObUTH U TTOHBIHE
ocTaroTcs 00pa3lioM CIyKEeHUsl HayKe, CTpaHe, CBOEMY Hapody U BCEMY YEJIOBEUECTRY.
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TEOPUA NTPOUCXOXKIEHUA U OBOJIONUA KYJIBTYPHBIX
PACTEHUI: UCTOPUA TPOBJIEMbI U COBPEMEHHBIE
HAITPABJIEHUSI UCCJIEJOBAHUM
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OCOBEHHOCTHU ®OPMOOBPA30OBATEJIBHOI'O ITPOIECCA
KYJbTYPbI TABAKA

K. . UBanuukmuii, |A D, ByanCKm‘/iL |IO D, Capblqu|

Bcepoccuiicknii HayqHO-HCCIeI0OBaTENFCKAN MHCTUTYT Tabaka, MaXOpKH U TaOa4HBIX
mnenuit Poccenbxo3akanemun, Kpacnonap, Poccus, e-mail: vniitti1 @mail.kuban.ru

Pe3rome

MeronaMu MaTeMaTH4eCKOH TaKCOHOMHHU YCTAQHOBIJICHBI KPYITHBIE TaKCOHOMHYECKHE TPYIITbI—
Makporpynnsl Tabaka. [IpoaHanu3upoBaHBI 3Tallbl, YCIOBHUS M BBLAEICHBI 30HBI (HOPMHPOBAHUS
Makporpynn (3HIeMOB) Tabaka, MOCTPOeHa THIIOTeTUYECKas cxema (uioreHe3a B MEPBUYHBIX IICHTPaX
KyabTyphl. [loka3zaHa arposkosoruueckasi HampaBJICHHOCTH (OpMOOOpPa30BaTEIBHOIO IMpolecca Tadaka
BO BTOPHYHBIX IIGHTpax KyIbTypbl. TpeOoBaHHs TaGauHON OTpacid K CHIPHIO SBWINCH OCHOBHBIM
BEKTOPOM OTOOpa B MEXaHM3Me BHYTPUBUAOBOW AuddepeHnannu radbaka.

KiroueBble cioBa: Tabak, MaTeMaTH4YecKass TaKCOHOMHS, COPTOTHIIBI, MaKpOTpYHIBI Tabaka,
¢unorenes, hopMooOpazoBaTENBHBINA IPOIIECC.

PECULIARITIES OF TOBACCO MORPHOGENESIS

K. L. Ivanitskii, |A. F. Buchinskii|, IY F. Sarychev|
All-Russian Research Institute of tobacco,
makhorka and tobacco products, Krasnodar,
Russia, e-mail: vniittil @mail kuban.ru

Summary

Large taxonomic groups of tobacco are determined by mathematic methods. Stages, conditions
are analyzed and zones of formation tobacco macro groups are specified. Potential scheme of
phylogenesis in primary centers of tobacco growing is built.

Agroecological direction of morphogenesis in secondary centers of tobacco growing is presented.
Industrial demands towards tobacco quality cause intraspecific selection process of this plant.

Key words: tobacco, taxonomy, sorts, tobacco macro groups, phylogenesis, morhogenesis.

s moBbimeHuss 3(G()EKTHBHOCTH W YCKOPEHHUS CENEKIIMOHHOTO Tpolecca Jodast
CENIEKIIMOHHAsI TporpaMMa TpeOyeT Halu4yus pa3HOOOpPa3HOTO HMCXOAHOTO Marepuana U ero
I[EJICHAIIPABICHHOTO MCIIOIh30BaHMUSI.

B Hacrosimee BpeMsi ipo0OiemMa MCXOJHOTO MaTephalia cTajda OCOOCHHO aKTyallbHOW B
CBSI3M C HEOOXOJAMMOCTHIO 3HAUUTEIHHOTO YBEIMUEHHUS aIallTUBHOTO MOTEHIIMAIa CO3aBaeMbIX
COpPTOB Tabaxa.

CnoxxHOCTh U 00BEM TOCTaBIEHHBIX Tepes celeKiued 3amad TpeOyeT nanbHEeHIero
pa3BuUTHA, NOPUMCHCHHA TCOPUHM U METOJOB, HAIIPABJIICHHBIX HaA IIO3HAHUC W HAY4YHO
000CHOBaHHOE HUCIOJIH30BAHNE BHYTPUBUIOBOTO MTOTEHIMANA TabaKa.
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IIporpecc coBpeMEHHOH celleKIuu Tabaka OOYCIIOBJIIEH NPUBJICYCHUEM TIE€HETUYECKHX
PECYpPCOB KOJUICKIIMOHHOTO TeHO(OH 14, KOTOPBIN BKIOYaeT Oonee 4,5 ThIC. COPTOOOPA3IOB U3
60 cTpan mupa.

OpuuMm u3 TpeGOBaHMI K COBPEMEHHBIM COPTaM SIBJIIETCS BBICOKUN YPOBEHb afanTaluu
K YCJIOBUSIM BO3/€EJIbIBAaHUS.

Ba)kHpIMM MCTOYHMKAaMU T€HETHYECKOW aJanTalid SBISIOTCS JKOTHIIBI, MOJYYHBIINE
3TO CBOMCTBO B IIpOLIECCE UIMTEIbHOW 3BOJIOLMU B IEPBUYHBIX M BTOPUYHBIX LIEHTPAX
KyJIbTypbl. MHOTOYMCIICHHBIE JaHHBIE YKa3bIBAlOT Ha TO, YTO Ta0ak KyJIbTUBHPOBAJICA Ha
AMEpPHKAaHCKOM KOHTHHEHTE B TEYEHHE MJIUTEIHOTO BpPEMEHU, U €ro apeaj BKIOYall
COBpeMEHHbIEe TeppuTopun Mekcuku, LleHTpanbHOM AMEpUKH, AHTHIBCKHX OCTPOBOB U
Oonbuiel yactu KOxHO-AMEpPUKaHCKOIO KOHTUHEHTA.

B ocHoBy Hamiero cooOmieHHsI MOJOKEHbl HJEH W MPHUHIMIIBI arpo3KOJIOTHYECKON
muddepennmanuy, paszpadoranasie H. M. BaBuiioBbIM, KOTOpBIE CBOAATCSA K CIEIYIOIIEMY:
pa3zHooOpasue TpedoBaHUM, MPEIbIBISIEMbIX YETOBEKOM K KYJIbTYPHBIM PACTCHUSIM, OTPEIeIsieT
U HalpaBlieHHE uX (HopMooOPa30BaATEIBHOTO MPOILECCa.

[To3nanue 3akoHOMepHOCTEH BHYTpUBUIOBOU MuddepeHnranuyu tTadaka 3akitoyaeTcs B
U3y4eHUH BOSHUKHOBEHHS MEPBBIX (OPM M MPEBPALICHUN WX B CYIIECTBYIOIIEE BHYTPUBHIOBOE
pazHooOpasue.

®opmooOpazoBaTeNbHbI Ipolecc Tabaka HMEET CBOI CIOXKHYIO IPEIbICTOPHUIO,
HCTOPUIO U BKJIIIOYAET TPU KAUeCTBEHHO OTJIMYHBIX mepuoja (puc. 1).

(1. Hepeuunwtii nepuod popmoodpasoBarenbHoro npouecca (Jdoxo/rymM00BcKIii nepio):
- 7 Thicsi4 JeT 10 Hameii 5pbl — 1600 jeT Hameil 3pbl.
1.1. EcrecTBeHHBIIT yTan (AHAHICKIIT).
1.2. Dran noTpeduTeIbCKOro TA0AKOBOICTBA HA AMEPHKAHCKOM KOHTHHEHTe.

2. Bmopuunsiii nepuod dopmoodpasoBarteapHoro npouecca (IMocaexomymMooBeKiii mepuon):
- XVI Bek Hameii 5pbl — XIX Bek Hameii 5pbl
2.1. 3tan noTpedNTeILCKOr0 TA0AKOBOACTBA BCeX CTPaH, Iie Tadak
BO3/1€JIbIBACTCS.
2.2. JTan NpoMBIILIEHHOT0 TA0AKOBOACTBA.

3. IHepuod nayunou cenexuuu (1914 — 2012 22.)
3.1. Dran aHANNTHYeCKOII Ce/IeKIIL
2.2. Jran CHHTeTHYeCKOIT ce/IeKIHIL

Puc. 1. tansl popmooOdpa3oBaTe1bHOIO NIpouecca y Tabaka
1. BuyrpuBugoBas 1updepenuuanus tTabaxka B IepBUYHbIX HEHTPAX KYJIbTYPbl

1.1. /IpeBHHe MaKporpynmnsl Tadaka

JImuTenpHBIA Tepuoj] KyJIbTHUBMPOBAaHUS Tabaka HHJIEHIIaMu, OOIIMPHBIA apean ero
BO3/ICJIBIBAHUS, Pa3HOOOpa3re MOYBEHHO-KIMMATUYECKUX YCJIOBHM M CIIOCOOOB BO3/ENBIBAHUS
MHOTOYHCIICHHBIX (opM N. tabacum Ha AMEpUKaHCKOM KOHTHHEHTE NPHUBEIU K 00pa30BaHUIO
HKOTHIIOB C IUPOKUM aIalITAIIMOHHBIM ITOTEHIIMAIOM.

3areM, mnocie 300-1eTHEro KyJlIbTHUBHPOBaHUS BO BTOpUYHBIX IeHTpax (CeBepHas
Awmepuka, EBpona, Azus, Adpuka), 00pa3oBaanch BTOPUYHO aJlaTUpOBaHHBIE (OpMBI Tabaka,
koTopele A. @. byunnckuii (1941) crpynnupoBai B arpo3KOTHUIIBI U arpO3KOTPYIIIIBL.

OpHako eciau MPUHATH, YTO aJanTalus Tabaka BbIpa)kaeTcs B KOMIUIEKCE MPHU3HAKOB,
c(OPMHUPOBAHHBIX B MEPBUYHBIX LIEHTPaX KyIbTYphl 3a mepuon 1-2 Toic. et (Setchell, 1912;
Wissler, 1922; Goodspeed, 1954; Rouse, Cruxent,1963), u KoTOpbI€, €CTECTBEHHO, HE CMOTJIH
cymecTBeHHO u3MeHMTbhcs 3a 100-300 et KydabTypsl BO BTOPUYHBIX IIEHTpax, HaM
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MPEICTABUIIOCH BO3MOKHBIM Ha UMEIOIIEMCS TeHO(OH I MUPOBOI KOJIJICKIIUU Tabaka METO1aMHu
MaTeMaTUYeCKON TaKCOHOMHUHU  YCTaHOBUTh KPYIIHbIE TAaKCOHOMHYECKHE TPYIIbl —
MaKpOTPYIITIHI.

N3ydyena wmwupoBas KOJJIEKUIMS Tabaka METOJOM MaTeMaTU4YecKOW (YMCIIEHHO)
takcoHomuH (Sneath, Sokal, 1962; Cokan, 1966), BkItovaromias clieyromnme copToTurbl: bacma
(I'perust), Hiwobex (Kpeim), Amepukan (Kpeim), I'epreroBuna (FOrocmasus), Ilpocouan
(I'perust), Camcyn (KaBkas), Tpanesonn (Kaskas), Teik-Kynak (KaBkaz), Bupmkunus (CLIA),
Mapunann (CIIA), bepneii (CIIIA), bpa3uns baxus (bpasunus), Kepru (Benrpus, Pymbinus),
Koppentuno (Aprentuna), Canpreno (Aprentuna), bunn (Mumus), Hapyma (SAnonus), Cyiidy
(SAmonus), I'aBana Bysnsra AbGaxo (Ky6a), 'aBana Cummd (CHIA), Monoata (MonmaBus),
Cymarpa (Munonesus), Baparuk (Mongasust), AmGanema (KomymoOust), Atpomypmypea (Ilepy),
Xunensuc (Komrekus Ckadarn).

Puc. 2. lenaporpamMma conpsizkeHHOCTH COPTOTHNOB N. tabacum no
MHMHHMMAJIbHBIM 3HaYeHusiM D2

Ha npencraBnennoit nenaporpamme (puc. 2) Bce CYIIECTBYIONIUE COPTOTUITHI CBEACHBI B
TPHU MaKpOTPYIIIbI, KOTOPbIE Ha3BaHbl: MUKpOdIIIa, Me30duia, Makpoduma.

1. B rpynny mukpodwuna BeIETUINCh cOpTOTUNBI Tabaka: bacma (1). drwobex (2),
AwmepukaH (3), Bapatuk (24), Monosara (26), [Ipocouan (5), Camcyn (6), Tpaneszoung (7), Trik-
Kymnax (8).

2. Meszodpumna: bpasun-baxus (14), Tl'aBana-AbGaxo (21), TaBana-Cummud (22),
Cymarpa (23).

3. Makpoduna: Bupmxunus (11), Mapunann (12), bepneir (13). Cratuctuueckas
JIOCTOBEPHOCTH TPYIIIUPOBKH OIpeessiach o kpureputo CThIoeHTA.

Bce ot rpynmbl pa3nuyaroTcs Iy BBICIINX 3HAUEHUSX TIOCTOBEPHOCTH, T. €. N. tabacum
UMeeT TPU MaKpOrpymIbl — Makpoduia, Me3odpuia, MUKpouIa.

Ha ocHoBanuu wu3yueHus inurepaTypHbiX naHHbiXx (Mason, 1885; Comes, 1899;
Hasselbring, 1912; Garner, 1951; Goodspeed, 1954 u ap.) HaMu TTpOaHATU3UPOBAHBI ATAIbl U
ycnoBusi popmupoBaHus Makporpynn Tabaka. Ha pucyHke 3 mpencTaBieHBl THIIOTETHYECKHE
30HBI, B KOTOPBIX MOIIH c(hOPMUPOBATHCS Makporpymisl N. tabacum.

PaccMoTpuM Kaxayro U3 MakporpyIli OTIEIbHO.

Maxpoguna. B rpynmy wmakpoduiaa BOIIIM COPTOOOpa3Ibl COPTOTUIIOB BupruHus
(Ne 13), Mepunenn (Ne 14), bepuneit (Ne 15), mpucrnocobieHHbIE K TPOU3PACTAHUIO B YCIOBUSAX
BJIQKHBIX CyOTpOnmuKoB. OCOOCHHOCTBIO TA0AKOB 3TOW TPYMIBI SBISETCS KPYITHOJIUCTHOCTH,
MO3HECIIENIOCTh, MEJUICHHBI TeMI pocTa, TpeOOBaTeNbHOCTh K Biare. OJTH CBOMCTBa
CIIOXKHIIACH MPEUMYIIICCTBEHHO B pallOHAX MEPEMEHHO-BIKHBIX JIECOB BOCTOYHBIX MPEIATOPHIA
AHJ, npuseraronmx K 6acceliny peku Ama3zoHku. Takum 00pa3om, MOXKHO CUYUTATh, UTO TPYIITa
Makpoduiia BUIach poI0HAYaILHUKOM COBPEMEHHBIX COPTOTHIIOB aMEPUKAHCKOTO MOABU/IA.
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Muxpogura. B rpynny mukpoduaa BOIUH cOpTOOOpas3Isl Tabaka coproTunoB bacma
(Ne 1), Trobex (Ne 4), Amepukan (Ne 3), Bapatuk (Ne 6), Momosata (Ne 5), IIpocouan (Ne 7),
Camcyn (Ne 6), Tpameszong (Ne 9), Teik-Kymak (Ne 10). Jlns pacTteHuidd 5TOM rpymibl
XapaKTepHBL: CKOPOCHENbI THMN Pa3BUTHS, OBICTPBII TEMI POCTa, MEJIKOJIUCTHOCTb,
3aCyXOYCTOMYUBOCTb.

Taxoil KoMIUIEKC TPU3HAKOB MOT C(POPMHUPOBATHCS B YCIOBHSX, TUMUTHUPYIOLINX POCT U
pa3BUTHE PACTEHUH, B ApUIHBIX 30HAX C MaJbIM KOJIHMYECTBOM OCA/IKOB M OCTHBIMU TIOYBAMHU.

DT0 NpeUMyILEeCTBEHHO BBICOKOTOpHbIE M1ato AHJ, bpasunbckoe u ['Buanckoe Haropee,
Kopnunsepsr Mekcuku, apuanbie 30Hb1 Tuxookeanckoro modepexbs KOxHolt AMepukH.

Cpemn MectHbIX copToB Benecyansl, Ilepy, bommBuu, bpasunum nHaiinersl (Gopmbl
(Comes, 1899; Garner, 1951), ¢peHOTHIINYECKH CXOXHE C COpTaMU BOCTOYHOTO MOABHUAA, 3TO
AT OCHOBaHUE YTBEPKIaTh, YTO MCTOYHUKOM COBPEMEHHBIX BOCTOUHBIX Ta0aKOB SBIISETCS
JpeBHsA Tpynna MUKpoduia.

Puc. 3. 'unorernyeckue 30Hbl (HPOPMHUPOBAHUSA IPEBHUX MAKPOTpyn Tadaka

Mesoguna. Haunbonee TUNMYHBIMM NPEICTaBUTENAMU TpYINIbl Me3ohuiaa ciaeayer
CUMTaTh copTa U (POpPMBI COBpEMEHHBIX cOpTOTHIIOB ['aBana Bysnbra Abaxo (Ne 23), Cymartpa
(Ne 25), Bpazunb-baiis (Ne 16).

[Tonmynsuuu 3TOM TpyNHmbl XapaKTEPU3YIOTCS CKOPO-CPEIHECIHENBIM THUIIOM Ppa3BUTHS,
SHEPrUYHbIM  TEMIOM  pocTa B  HepBble  (a3bl  Pa3BUTUS,  CPEIHEIMCTHOCTHIO,
3aCyX0YCTOHUMBOCTBIO. DTa rpyMNa MPU3HAKOB MOTJIA CIOXKHUTHCSA B Cy03KBAaTOpPHUAIBHOM HOsACEe
OxHoit Amepuku, TponmdeckoMm mnosice LleHTpanbHON AMEpHKHM B 30HaX C pa3IU4YHBIMU
LMKJIAMU CyXOr0 M BJaXKHOTO IEpPHOJ0B. B HacTosiiee BpeMs MPEUMYIIECTBEHHO COXPaHWICS
TUN Me30(uiia, TUIIUYHbIE MPEACTaBUTEIN KOTOPOTO BO3JEJBIBAIOTCS B cTpaHax JlarmHckoi
AMepuKu.

['maBHOE, 4TO OTJIMYAET OJHY MAaKpOTpyIIy OT JAPYroi, 3TO CTENeHb ajanTaluu K
ycIoBUsAM npouspactaHus. OTIE4aToK, KOTOPBIM HAaKIJIAIbIBAET DKOJIOTMYECKAs ajanTtanus B
YCIOBUSIX TPUMUTUBHOM KyJIbTypbl, BBIpa)KaeTCsi B KOMIUIEKCE IPU3HAKOB, TIJIABHBIM U3
KOTOPBIX SIBISIETCS MPOAOJDKUTEIBHOCTh BET€TAMOHHOTO MEPUOo/ia M CBS3aHHAsl C 3TUM 00Ias
MPOAYKTUBHOCThH PACTEHUSI.

OTH rpynmbl  MOTIM  cOpMUPOBATbCS B Pa3lMYHBIX  YCIOBUAX: 1) KECTKO
JUMUTHPYIOIIUX MPOJOJIKUTEIBHOCTh BEr€TallMOHHOIO Mepuo/ia (3aCyIlJIUBbIEe BHICOKOTOPHbIE
paiioHbl), 2) HE JMMUTHUPYIOIIUX MPOJOHKUTEIBHOCTh BEreTal[MOHHOIO Meprosa (MOCTOSHHO
BJIQKHbIE — TpaHUIbl OacceiiHa AMa30HKH, KaHbOHBI NMpeaAropuid AHA U 1p.), 3) YaCTUYHO
JUMUTUPYIOIIUX TPOJOJKUTEIBHOCTh BETETALIMOHHOTO NIepro/a (3acyIIIMBbIE IEPUOIbI 3UMON
WJTH JIETOM).
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1.2. Jtansl ¢puiorenesa tadaka

[Ipoananu3upoBaB 3Tanbl U yciaoBHs (OPMUPOBAHUSA SHIEMOB B JOKOTYMOOBCKYIO
3MOXY, HAMH MMOCTPOEHA TUIOTETUYEeCKast cxeMa (puiioreHesa rabaxa.

B kauecTBe OTHOCHTENBHON XPOHOJNOTMM JOTanoB (¢uioreHesa Tabaka B3STHI
oomenpunareie (Rouse, Cruxent, 1963) apxeonmorudyeckue Mepuobl: NaTICOAHTUNCKUMI,
ME30aHIMUCKUH, HEOAHTMUCKUH, aHTOUCITAHCKUH WM COBPEMEHHBIN (puc. 4).

@uiorene3 N. tabacum pa3ienseTcss Ha 4EThIpPE 3Tala: aHIUNCKUN (IajeoaH UNCKU),
ME30aHIMUCKUH, HEOAHTUHCKUI, COBPEMEHHBIN (puc. 4).

PaccmoTpuM Kaxkaplid 3Tan OTAEIBHO.
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N: pr%abacum

N. sylvestris x N. tomentosiformis
Puc. 4. Ilepsuunsblii 3Tan ¢puaorenesa N. tabacum

1.2.1. ITaneoannuiickuii atan. [Ipoucxoxnenue N. tabacum

DTO mepuoj CTaHoBleHUsS N. tabacum kax OoTaHWuyeckoro Bujaa Tabaka. N. tabacum
ABISETCS aMUILIONAOM MEXAy BUAOM N. sylvestris ¥ OIHUM M3 BHAOB CeKIMU Tomentosae.
Tmarenbusie uccnenoanus (Gertstel, Mann, 1964) no3BoisiOT mpeanonaraTh, 4YTO MPEIKOM
N. tabacum siBnsgercs Bun N. tomentosiformis u3 cexuuu Tomentosae.

I[To d¢uroreorpadpuueckum manaeiM  (Goodspeed, 1954) o pacnpocTpaHeHUN
npapoautenei N. tabacum — BunoB N. sylvestris u N. tomentosiformis MOXHO 3aKJIIOYUTh, YTO
[EHTPOM TPOUCXOKACHUS N. tabacum (Kak IepBOHAYAILHOTO MEKBHIOBOTO THOPHIA) SBISETCS
OTpaHWYEHHBIN PaiioH B MpeAropHoi obmactu AHA (HAa COBPEMEHHBIX TeppuTopusix bonusun u
ITepy), B MecTe mepecedeHust apeasioB BUIOB N. sylvestris u N. tomentosiformis (puc. 5).

Opnako TO, 4YTO TUOpPHIM3ANMS TPOM3OILIA B ITOT NEPUOA WM pPaHEe, MOXKHO
obocHOBaTh ciemyomuMm obOpaszoMm. O apeBHocTH ymoTpeOseHus BuAoB Nicotiana TOBOPST
apXeoNIOTUYEeCKUue JaHHble, MU(BI U OOpAIbl APEBHUX HWHICHIIEB, CBUACTEIHCTBA
nepBooTKpeiBateneid Amepuku. CoriacHo nuteparypHbiM aaHHbIM (Goodspeed, 1954 u np.),
OKOJIO 5—4 TBIC. JIET JI0 H. 3. HHACUIIBI B LleHTpanbHbIX AHIaX YIOTPEOISIN MPEUMYIIIECTBEHHO
Bun N. tabacum (puc. 6).

H. W. BaBwioB (1935) cumraer ueHTpoM mHpoucxoxkieHus N. tabacum nepyBHAHO-
9KBAaTOPUATILHO-OOJMBUAHCKUN IIEHTP — BBICOKOTOpHBIE oOjacTu AHA. ['eHeTH4ecKuil IeHTp
npoucXoxaeHus N. tabacum HaxoAWTCs BOJM3M OT LIEHTPOB JPEBHUX MMBHIW3ANUNA 4YnO4a U
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MHKOB, MO3TOMY BO3MOXXHO OOBEAMHUTH T'CHIEHTP IMEPBOHAUYAIBHBIX NPEAKOB U IIEHTP €ro
OKYyJbTypUBaHUs, ynoTpeObuB TepMuH BaBuioBa — 1eHTp npoucxoxaeHus. Ilpu stom apean
[EHTpa MPOUCXOXKICHUS JOJDKEH OBITh PacIIMpeH B Mperenax, BKIYMB ropoaa Mauy-Ilukuy,
Tuaxyanako, Kycko, Kaxamapka, KOTOpbIE SIBISIOTCS LIEHTPAMU IPEBHUX HUBHINM3aluil. TpyaHo
OTJaTh MPEANOYTEHUE B OKYJIbTYPUBAHUU TabaKa X0Tsl Obl OJHOMY M3 HHX.

P N i

B N SYLVESTRIS
A N TOMENTOSIFORMIS

O T'EHIEHTP N. tabacum

-

Puc. 6. I'naBHeiimmue nnaeiickue KyJabTypbl HOkHoM 1 IleHTpanbHOl AMepukn

Takum 0Opazom, B 3TOT niepuoa N. tabacum cymiecTBOBall B IPUPOJIE Kak OOTAHMYECKHIA BUI.
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1.2.2. Me3oamepukaHckuid tan (5—2 ThIC. JIET 110 H. 3.)

D10 mepuona OKylIbTypuBaHus N. tabacum M €ro paclpoCTpaHEHUS 10 AMEPUKAHCKOMY
KOHTHHEHTY. XapaKTepU3yeTcsl OKyJIbTypUBaHUEM, paclpocTpaHeHreM Tabaka 1 oOpa3oBaHUEM
Makporpynn. OxkynerypuBanue pactenuii (Willey, 1960) Ha AMepukaHCKOM KOHTHHEHTE
HAYaJoCh OKOJO 5 ThIC. JIET 70 H. 3. B mepuox 3—2 ThIC. J€T A0 H. 3. MPOUCXOTUT OOMEH
KYJIIbTUBUPYEMBIMU PACTCHHUSIMH MEXIYy ME30aMEPUKAHCKUMU U  F0KHOAMEPUKAHCKUMU
muBum3amusamu (Willey, 1960; Rouse, Cruxent, 1963).

[lo maneoHTONOTMYECKUM JaHHBIM HAyalo KYyJIbTUBUPOBAHUA KYKypy3bl B Mekcuke
OTHOCHUTCS K 5—6 ThIcsueneTusiM a0 H. 3. (Mangelsdorf, Smith, 1949; Barghoom, Wolf, Clisby,
1954), a B IOxHoit AMepuke k 3—2 ThicsuenetusMm a0 H. 3. (Braidwood, 1958; Mac.Neish,
Stockton, 1962), T. e. uHTpOAYKIMS KYKYypy3bl B FOxHOI AMepHKe MpoH30IUIa MPUMEPHO 3a
3 TEIC. JIET IO H. D.

Puc. 7. 'unorernyeckue myTH paciipocTpaHeHus Tadaka
U cyOapeaJibl KyJbTHBHPOBAHUS
1-8 — OcHoBHbI€ 30HBI KynbTUBUpOBaHus, C — LlenTp npoucxoxaeHus tadaka, 4 —Hubua, 4A — bacceiin
pexu Ama3zonku, 6 — [lararonus, 2 — Auauiickas, 4b — Bocrounas bpasunus, 7 — ApaykaHos,
3 — AnTunbckas, S — Yakenbs, 8 — Me3oamepuka

Jlormdecku NpPEaNoNIOKUTh, YTO B 3TOT NEPUOJA KOHTAKTOB MEXKIYy LHBHIN3ALUSIMU
MPOUCXOAUT UHTpoayKuust N. tabacum B llentpanbHyto Amepuky u Mekcuky, T. €. 1O MyTH,
obpatHomy Kykypy3e: Llentpansasie AHabl — 3amanHas Benecysna — [lenTpanpHas Amepuka —
Mexkcuka. B 3TOoT ke mepuoa MHpOMCXOOUT pacmpocTpaHeHue Tabaka mo Bcemy HOxkHO-
AMEpHKaHCKOMY KOHTHHEHTY. OCHOBBIBasCh Ha JTHMYECKHX M apXEOJOTMYECKUX JIaHHBIX
(Rouse, Cruxent, 1963), ypoBHSIX pa3BUTHS OTACNbHBIX TpuO uHAeineB (Schmider, 1965),
0COOEHHOCTSAX ynoTpebieHus Tabaka Ha AMepukaHcKkoM KoHTHHeHTe (Mason, 1885), moxHO
MPEANOJIOXKUTh CIEAYIONINE TUIOTETUYECKUE MYTU pacnpocTpaHeHuss N. tabacum w3 1eHTpa
MpouCXoXkaeHus (puc. 7):

Hentp (mpearopes mnato u lLlentpanbubix AnHn) — CeBepHble AHIBI — 3amaaHas
Benecyana,

Lentp — 6acceitn Amazonku — Boctounas Benecyana,

Benecysna — AHTUIIBCKHE OCTPOBA,
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Bocrounas Benecyana — ['Buana,

Hentp — IOr Gacceiina Ama3oHku — bpasuibckoe 1iaTo,

LenTp — nonmuna Mamope — bpa3uibckoe Haropee,

LenTp — nonunsl pex [laparsaii, Ypyrsaii, [Tapana,

HenTp — Ynnm.

Cyns 1o apXeoJorn4ecKuM Haxoakam Tpyook st kypenus (Wissler, 1922), 3a 1000 ner
70 H. 3. N. tabacum Ob1n pactipocTpaneH 1o BceMy KOkHO-AMEpuKaHCKOMY KOHTHHEHTY.

1.2.3. Heoannuiickuit stan (1000 ner mo H. 3. — 1500 ner mo H. 3.) ¢opMHpOBaHUS
9KOTHUIOB U Makporpynn N. tabacum.

DTOT MepHo XapaKTepU3yeTcsl pacBETOM IIUBWIM3ALUN U MHTEHCUBHBIM 3E€MJICICITUEM
y alTeKoB, Maiis, umOya, Kedya, MHKOB U Jp. Tabak sBisercs OJHUM U3 MHOTHX
KYJIbTUBHPYEMBIX WHACHUIIaMU pacTeHuil. VIMEHHO B 3TOT mepuoa cHOpMHPOBAIHUCH JIPEBHUE
sKkoTunsl N. tabacum. ButepBakc (Weatherwax, 1954) yka3siBaeT ajsi KyKypy3bl TP OCHOBHBIX
LIEHTpa KyJIbTUBHpOBaHUs: MekcukaHckas paBHUHa — FOkaran, I'Baremana, Ilepy. Jlns tabaka,
KOTOpBIi OoJyiee MIMPOKO BO3JENBIBAICS HAa AMEPHUKAHCKOM KOHTHMHEHTE, MO>KHO BBIICIUTH
cyOapealtbl KyJIbTUBUPOBAHHUSI 110 IPHHLIUITY ACJICHUS HA IPEBHUE KYJIbTYpHBIE 00JacTH:

1) YUubua, 2) AHnbl, 3) AHTHIILCKHE OCTPOBA, 4) OacceiiH AMa3oHKH, 5) ropHas 30Ha BoctouHoi
bpazunuu, 6) Yakenss, 7) Apaykan, 8) Mekcuka, 9) LlentpanbHas Amepuka.

Kaxxnas U3 3TuX 30H UMEET CBOU 3THUYECKHE OCOOEHHOCTH, KIMMAaT, YPOBEHb Pa3BUTHSA
TpuO, CIIOCOOBI BO3IENIBIBAHUS U YHOTpeOIeHus Tabaka. B 3THX 30Hax pOpPMUPOBATHCH SKOTUIIBI
C BBICOKOM CTEMEHbIO aJanTallii K MECTHBIM YyCIOBHSIM. JlJii TaHHOTO MCCIEIOBAaHUS BaXKHO,
4TO B KaXOOW 30HE Tabak KyibruBHpoBasics Oonee 1000 meT — CpOK JOCTATOYHBIA JUIS
dbopMUpOBaHUS SKOTUIOB (MaKporpyrmmn) Tabakxa.

I'maBHOE, YTO OTJIMYAET AKOTHUIIBI, 3TO CTETMECHb AJANTAIMU K YCIOBUSM IPOU3PACTAHUSI.
OTnedarok, KOTOpBIM HAKIaAbIBAa€T JKOJOTHYECKas afanTalus B YCIOBUSX NPUMHUTHBHOMN
KYJbTYpBl, BBIpaXKaeTcsi B KOMIUIEKCE MPHU3HAKOB, TJABHBIM W3 KOTOPBHIX SIBISETCS
IPOIOJDKUTEIBHOCTh BETETAllMOHHOTO MEPHO/a U CBsI3aHHAs ¢ ATUM 0OIIas MpOAYKTUBHOCTh
pacTeHus..

CrnenoBaTenbHO, 3TU TPYMIBI MOTJIH C(HOPMHUPOBATHCS B PA3JTMYHBIX YCIOBHUSX:

1) JKeCTKO NMMHTHUPYIOIINX MPOAODKUTEIFHOCTh BETETAIMOHHOTO TMeproja (3acyluTUBBIC
BBICOKOTOpPHBIE PaliOHBI), 2) HE TUMHUTHUPYIOIIHUX HMPOIOJKUTEIBHOCTh BET€TAllMOHHOTO MEPHo/Ia
(TOCTOSIHHO BJIQXKHBIE — TpaHUIBI OacceliHa AMa30HKH, KaHBOHBI Tpenropuid AHI U Ap.),
3) YaCTUYHO JIMMUTHPYIOIUX MPOAOIKUTEIBHOCTh BETETAMOHHOIO Mepuoja (3acyllIuBble
NEePUOAbl 3MMOI UITH JIETOM).

Takum oGpa3zom, HameTwiIca oOImUi (OH pa3MelleHHss BHYTPUBHUIOBOTO pa3HOOOpas3us
tTabaka Mo AMEpUKaHCKOMY KOHTHHEHTY, a BET€TAallMOHHBIA MEPHOJA M BEIMYHMHA JIFCTA CTAIN
OJITHUM U3 OCHOBHBIX 9KOJIOTHYECKUX MPU3HAKOB AU(PepeHInaK 3TOTr0 MHOT000pasusl.

@daxTopel, 00ycIaBIMBAIOIIME TEUEHUE SBOJIOIMOHHOTO Ipolecca B MEPBUYHBIX
[EHTpax KyIAbTyphl Yy Tabaka, CKIAIbIBaIUCh KaK B TMPUPOJHBIX YCIOBHSIX, TaK W TIpHU
BO3JICUCTBUH uejoBeKa. Eie 10 Toro, kak HaydHble yupexaeHus CTaporo cBera oOpaTHIINCh K
Tabaky Kak K OOBEKTy CeJeKIMM, ObLIM CO3/aHbl BeChbMa COBEPILEHHBIE HKOTHUIIBI Tabaxa,
OTJIMYAIOIIKECs pPa3HOOOpa3ueM JIMHBI BEreTallMOHHOIO IE€pHO0Ja, 3aMETHO BBIPAXKEHHOMN
YCTOMYUBOCTBIO K AKCTPEMAIILHBIM YCIOBHUSIM.

Bo3nensiBanne Tabaka B TEPBUYHBIX IIGHTPAaX KYJIBTYPHl XapaKTEPH30BaJOCh
CIIEAYIOIIMMUA  OCOOEHHOCTSIMH: 3aMKHYTOCTBIO ~— apeajioB  BO3JENbIBAaHMA B  Ipefenax
AMEpPUKaHCKOTO KOHTHHEHTA, OTCYTCTBHEM TOCYIAPCTBEHHOTO PETYJIMPOBAHUS BO3JIEIBIBAHHS
Tabaka U MPOMBILIUIEHHBIX [T0CAJJOK, MECTHOE OTPeOJIEHUE, OTCYTCTBHE HKCIIOPTHO-UMITOPTHBIX
onepanui.

CoBpemennbie popmbl N. tabacum HecyT Ha ceOe me4arh UIUTEIBHOW alanTaludl U
oTOOpa B MEPBUYHBIX IIEHTpPaX, YTO MPOSIBISIETCS B COXPAHUBIIEMCS KOMILUIEKCE MPHU3HAKOB
JIPEBHUX BBIICTICHHBIX MaKPOTPYIIIL.

26



[ToaTomMy wmcTOpUYECKUi acmeKkT (QuiIoreHe3a Tabaka B MEPBUYHBIX LEHTPAX JJOJKEH
OBITh MCXOJHBIM TIPU HM3YYECHUHM BHYTPHUBUIOBOW nuddepeHmuanum tabaka BO BTOPHUYHBIX
[EHTPAX KyJIbTYpPHI.

2. Bropuunslii 3Tan popMoodpa3oBanTeIbHOIO Npouecca

B 1492 rony B EBpone mpowmsonuio BaxkHOoe coObiTHe — Komym0O OTKpBIT AMEpHKY.
Bniepsbie nuctbs Tabaka Oblan nopapensl KoiaymOy Ha octpoBe Can-CanbBagop BO BpeMsl €ro
BCTpPEYM C UHJICUIIAMM.

C orkpeiTHEM AMEpUKH HACTYNWJI KadeCTBEHHO HOBBIM 3Tam 3BOIIONMU Tabaka s
Craporo Csera.

EBpona y3Hana o Tabake Onarojnaps MCHAHCKUM M MOPTYTaJlbCKUM KOHKUCTagopam —
NEPBBIM OTKPBIBATEISIM KYPEHHUS U BO3ZCIBIBAHUS Ta0aKa.

K 1531 rony, menbuie yem uepe3 40 jer mocie OTKPbITUS AMEpHUKH, HCHAHUbl U
MOPTYTaJIbIIBl HAYAJW BRIPAIMBATH TaOaK JJI1 KOMMEPUYECKUX IENeH.

Hcropuss craHoBieHHs Ta0aKoOBOJICTBA B AMEPHMKAaHCKMX KOJOHHMSX Hayajach B
1614 rony, xorga oguH W3 JIUAEpoB KoioHUCTOB J[oH Ponbd BbIBe3 cemena Tabaka, a ero
JKeHa, J104b BOXAs IuieMeHu lloyxaraH, mepenana eMy CEKpeThl BO3JENbIBaHUS U 00pabOTKU
Tabaka.

Ha 3ape pacnpocTpaneHusi Tab0akOKypeHUs OTMEYaJIUCh JIOCTaTOYHO >KECTOKHE
3anpeTuTeNbHble Mepbl. Tak, aHrMHCKUNA NHoHep-TadauHuK c3p Paiinu Obu1 3atoueH B Taysp u
BIIOCJIE/ICTBUM Ka3HeH. B AHrimu, B KoHue 16 Beka, KypwiIbLIMKOB oOe3rnaBiuBaiu. [lo
npukaszy [lansr Pumckoro B 1612 r. B Utanmu nsaTh MOHaxoB ObUIM 3a)KMBO 3aMypOBAaHBI B
CTEHY, OyJy4M YJIWYEHHBIMU B KypeHHH. OJHAKO J10CTaTOYHO JKECTKUE 3alpPeTUTEIbHbIE MEPbI
CO CTOPOHBI LIEPKBU U TOCYJApCTBa HE MPENATCTBOBAIM PacHpOCTpaHEHUIO KypeHus B Ctapom
Caere.

VYxe B 17 Bexke Bo Bceil EBpome Hawancs TabauHblii OyMm, KOTOpBIM NpHUBEN K
HECIIBIXaHHOMY PacIBETY KOJIOHUH MO MPOU3BOJICTBY Tabaka.

B aT0i1 cBsI3M MO’KHO OTMETUTH, 4TO KostymO oTKpbL1 17151 EBpOIBI HE CTONBKO AMEPHKY,
CKOJIKO Tabak, He 30JI0TO MHJeHIeB mpeBparuiao BecTuHauio B AMEpHUKY, a MOJHHUEHOCHOE
pa3BUTHE TaOAYHBIX TUIAHTALUI.

I'onenune Ha KypuibKoB B Poccun npekparunocs B 1697 rony npu Iletpe 1, koTopsiii
(dakTryecku Jerann3osai o0opot Tabaka B Poccun.

ITo mepe pacmpocTpaHeHUs] KylbTypbl Ta0aka B HOBBIE ITOYBEHHO-KIMMaTHYECKHE
paiions! Ctaporo Csera cBoOiicTBa Tabaka 3HaYUTEIbHO U3MEHSUINCH.

IlepBoHayaibHO TabaK BBHIPALIMBAIN B CAMBIX pa3HOOOPA3HBIX IKOJIOTUYECKUX YCIOBUSX,
UCIIONIB3YSl  Cy4ailHble CceMEHa aMEpPHKaHCKHUX JKOJIOro-reorpauyeckux THUIOB, 0e3
HafpaBJIeHHOro  oTOopa. 3OTO  CHMOCOOCTBOBAO  BO3HUKHOBEHHUIO  MHOTOYHMCIICHHBIX
HACJIEICTBEHHBIX W3MEHEHHH, BeAyIIMX K Bce OoJjiee yBEIMYHUBAIOUIEMYCS BHYTPHUBHUIOBOMY
MHOrooOpa3uio Tabaka. ITOT HEpUOJ], TaK Ha3bIBAEMOI'0 MOTPEOUTETHCKOro TabaKOBOJCTBA,
JUTAJICS. HE JTOJITO.

Kak TOJBKO NpaBUTENBCTBEHHbIE M TOPTOBBIE KJIACCHI CTAlIM MOHUMATh, YTO Tabak
ABJISIETCS PEAMETOM IIMPOKOTO MOTPEOIEHUS U BBITOJHBIM B TOPrOBJie, HA KypeHHE CHUMAJICS
3amper, a Ha Ta0aKk BBOJAWJIACH MOHONOJMS, Ta0aK CTAHOBMJICS HCKIIOUUTEIBHO TOBApHOM
MPOAYKIUEH.

[Ilupoko pa3BuBaercss cenekuus Tabaka, B OCHOBE KOTOPOW JIEKHUT CTPOTO
HaIpaBJIEHHBIH 0TOOP, AMKTYEMBbI TaOauHOM MPOMBIIIIEHHOCTHIO (CXEMa).

Bo3nukaer u pasBuBaercs TabauHas MPOMBIIUICHHOCTb, KOTOpas CO3/laeT Ui cels
CBIpBEBYI0 0a3y IO TPOU3BOJCTBY HEOOXOMUMBIX JJIi Hee THUIOB TabauyHOTO ChIPbs
(ManupocHOro, CUrapHOIo, ApOMATUYHOT0, BKYCOBOT'O, CKEJIETHOTI'O).

IIpon3BoacTBO Kaxa0ro Tuma TabagHOIO ChIPbS CTAlO BO3MOXKHBIM TOJBKO B
OTIpPENICIEHHBIX arpo’KOJIOTHUECKUX YCIOBHAX. B cuily 3TOoro 000COOSAIOTCS OTAENbHBIC
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HKOJIOTO-Teorpaduyeckre paioHbl MO MPOU3BOACTBY HEOOXOIMMBIX MIJISI MPOMBIIUIEHHOCTH
TUTIOB Ta0AYHOTO CHIPHSI.

Bce 310 mpuBeno Kk KOpeHHOMY W3MEHEHHI0 (opMO0Opa30BaTEIILHOIO Tpoliecca Tabaka
u (opmupoBaHHI0O B 00O0COOJEHHBIX JKOJOTUYECKUX pallOHAX TUMNUYHBIX TOMYJISIUH,
00yCIaBIMBAIONIMX MPOU3BOCTBO TPEOYEMOT0 TaOauHOTO CHIPbSL.

OTU MNONyJSUUU OJHOBPEMEHHO SIBIISIOTCS JKOJOTMYECKUMHU M IMPOU3BOJCTBEHHBIMU
TUIIAMH, TO €CTh COTJacHO pa3padoraHHbsiM H. V. BaBUIOBEIM IpUHIMIIAM arpO3KOJIOTHIECKOM
KJIacCU(UKALUU KyJIbTYPHBIX PACTEHUHN — arpO3KOTUIIAMHU.

TIEPUO AHAJINTITUECKOI CEJIEKITIII (1914-1937rr.)

1920-1932 rr. Omoop 1nepcieKmit6HoIX OPIL 13 CHLAP OILECHLHBIX COPINO G-TLONYTIALILIL;
HAWAR0 DoPIIP 0 6AHIARKOTIEKUILOHHO20 2eHO POH O,
CO30AHILe 11EP GBIX ONULETLECIILGCHHBIX COPINOE

TMMEPUOJ CHHTETIUECKOIT CEJIEKITII (1932-2012rr.)

v

1932-1940 rr. Co3darrie 661cOK01P 0 OYRKIMILGHBIN COPINLOE;
3AMEHBL CINAY OIECHIHBIN COPIULOE

v

1941-1960 rr. Co30an1Le KPYIHOUCIIHBIX COPINOE COPMOMILILG OCInp ocH;
CO30AHILE LEP 6HIX COPIOSYCIOTIUILGHIN K OCHOGHBIN G 0IE3HAMN

'

1960-1985 rr. C'o30ari1Le 66ICOROYP 0HCAILHBIX COPULOG
HMMYHHBIX K ILePOHOCILOP 03Y;
CO30AHILE COPILOG C GBICORIII KAMECHLGOM CHIDbA

1985-2012 rr. Co30arite COPILOG COULMAIONIIN 6 0OHOM 2CHOMILILE MATYIO NOKCILUHOCHID
1L KOMILLERCHY'TO YCILOTIILGOCILS K B OSLe3HAMN, KANECHILE0 CHIPDA,
COMIIHCCHHBULILEPILO O CO3P CAHNATIICHG EG,

AOANIIP 0 6UAHHBIX K INCIND eMATIEHOIMN Y CLO GIUAM CPeObL

JTanbl ceJIeKIMOHHBIX padoT

ATpO3KOJIOTHYECKUI MPUHILMUI JIET B OCHOBY NEPBOW BHYTPHUBUJOBOM KilacCU(PUKALIUN
tabaka, pazpaboranHoil A. ®@. byunnckum (1941).

Taxum o0pa3om, TpeboBaHNs TabauHOM OTPACIIU K CHIPbIO SBUJIMCh OCHOBHBIM BEKTOPOM
orbopa B MeXaHU3ME€ BHYTPHUBHUJOBOH SBOJIIOLMH, MPHUBOMAAMUM K (OPMHUPOBAHUIO
CYILIECTBYIOIIUX COPTOTUIIOB Tabaka. DBoJtoLMs Tabaka nuia 1o myTu Aud¢epeHnnanun Buaa
Ha CUCTEMY I'€HETHYECKH COMIOJUYMHEHHBIX COPTOTHIIOB.

Hamu Opina mocraBiieHa 1elib OnpeenuTh U U3YYUTh TeHETUYECKHE (TAKCOHOMUYECKHE)
CBSI3U MEXIY COBPEMEHHBIMU COPTOTHUIIAaMHU (TakKCOHaMH) Tabaka B CHUCTEME BUAA METOAOM
MareMatuueckor Takconomuu (CmupHOB, 1966, 1969).

[TonyyenHass ¢eHorpamMma IO3BOJII€T HAIVIAJHO NPEACTAaBUTh, MPU KAaKOM YPOBHE
TaKCOHOMHMYECKOTO (T€HETHYECKOIr0) CXOJACTBa (POPMHUPYIOTCS pa3IUYHbIE TPYIIbI COPTOTUIIOB
tabaka. [Ipu paccmoTpenuu noixydeHHoOH peHorpaMMBbl Ha Bce 6osiee BBICOKOM YPOBHE CXOJICTBA
HaOJII0/1aeTCs ee pacwieHeHne Ha OoJbllee YUCIO TPYII cOpTOTUNOB. Hanbonpmmm cxoacTBoM
obnanarot coproturbl o HomepoM 1, 4 (robex u bacma), koo durment cxoacrra tl.4 = 0,61.

Ha ypoBue cxoncta t20.27 = 0,55 coprorun buaum m rpynna coptoB ATpomyprypea
HauOonee ONMM3KKU JPyr K JAPYry MO KOMIUIEKCY MOP(HOOMOIOTHYECKUX M XO3SHCTBEHHO-
noJyie3HbIX npu3HakoB. Coprorun Amepukat (Ne 3) oObeauHsieTcs ¢ rpynmnoi coprotunoB bacma
u Jlro6ex (Ne 1, 4) mpu xodpdunpiente TakcoHomuueckoro otHomenus 0,4, a 3aTeM Mpu ypoBHE
0,2 mob6ammsiercst coprotun ['epuerouna (Ne 2). Jlanee HanbGonpmmmM cxoacTBoM (t5.6 = 0,28)
obmagaror coprorunsl MosnoBata u Bapatuk (Ne 5, Ne 6), koTopble 00BEIUHSIOTCA C 3TUMHU
coproturnamu, obpaszys rpymnmy Ne 1-6 (bacma, /robex, Amepukan, ['epuerosuna, Momosara,
Baparuk), npu ko3¢ ¢unmente cxoacraa — 0,18.

IIpencraBnsiercs MHTEPECHBIM MPOAHATM3MPOBATH OTAEIBHO BBIACIUBIIYIOCS TPYMILY
4yepemKoBO-TUCTHBIX copToTHnoB Ne 7-10 (Tpanesonn, Teik-Kynak, Camcyn, Ilpocodan).
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OTHOCHUTENBHO BBICOKOH CTENEHBI0 OJIM30CTH XapaKTepu3ytoTcs: coprotunsl Tpamne3ona u ThIk-
Kynak (xoaddunuent cxoacrra t9.10 = 0,25). 3arem Ha ypoBHe cxozacTtBa 0,2 mobamiseTcs
coprotunt Camcyn (Ne 8) u npu t = 0,17 coprotun Ilpocouan (Ne 7). [locine 3Toro rpymimsi,
cocrosimue u3 coproturioB Ne 1-6 (bacma, [iobek, Amepukan, ['epueroBuna, MoioBara,
Baparuk), o0benunsitorcst ¢ rpynmnoi coprorunoB Ne 7-10, mpu kosd¢uimente cxoacra —
0,075. Cnenyromasi rpynmna npenacraBieHa coprotunamu FOxuoro noasuga — bpasuib-baiis,
Canwreno, Keptu, Koppentuno u coprorunom I'aBana Cummd (OctpoBHO# noasum). Mexmy
STUMU MOJIBUJIaMU CYIIECTBYET TECHasl CBsI3b 3a HCKIIOUeHUEeM coproTtuna KepTu, KOTOpHIii
no0OasiisieTcst Ha HanboJiee HU3KOM YPOBHE U 3aHUMAET MPOMEXYTOYHOE TOJI0KEHHUE.
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13 TABAHA AFAXO
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0,5
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IlIkana ypoBHeli exoaersa (Txy)
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0,0

Puc. 8. C[)eﬂorpaMMa T€HETUYECCKOI'0 CX0ACTBA COPTOTUIIOB Tadaka

Taxum o0pa3om, Mony4eHHbIE pe3ybTaThl OKAa3bIBAIOT, UTO XOTs copTta Keptu u umeror
TeHETHYECKYIO CBSI3b CO CTApOJaBHMMHU (hopMamMH Opa3HIILCKOTO THUIMA, OJHAKO B IpolEecce
(GbopMUpOBaHHS COPTOTUIIA BO BTOPHUYHBIX IIEHTpaX KyJbTypbl OHHM IpPUOOpENN YETKO
BbIpa)K€HHBbIE MOpP(OOHOIOrHYeCKHe pa3INyusl 10 CPaBHEHUIO C HUCXOAHBIMHU Opa3uiIbCKUMU
dbopmamu. B pesynbrare Mop}OOHMOIIOTHYECKOTO HW3Yy4YEHUsST M TAaKCOHOMHYECKOTO aHaln3a
coproB Tabaka coproruma Octponuct (Ne 12) BbIeIeHa caMOCTOSATENbHAs Tpymmna
Kpynunomuctupix (Ne 11) coptoB (ko3¢ dpunreHT TakcoHoMuyeckoro otHomeHus t11.12 = 0,28),
KOTOpasi CO3JlaHa METOJaMHU MEXBHJIOBOM THOPHIU3AIMK OTEYECTBEHHBIM CEJIEKIIMOHEPOM M.
®. TepHOBCKUM. DTH OHOJIOTUYECKH HOBbIE (POPMBI OBLIH BKIIOYEHBI B COPTOTUI OCTPOIIHUCT.

OnHako »TH copTa OTIMYAIOTCd YeTKOW JauddepeHnuanueii Mo  KOMIUIEKCY
MOp(}HOOHOIOrHYECKUX MPU3HAKOB U CBOWCTB OT TPAJULMOHHBIX COPTOB THUMa OCTPOIUCT, TaK
KaK MOJIY4eHbI C y4aCTHEM AUKUX BUJIOB poaa Hukonunana.

OtnenpHOM Tpymmol mnpeacTaBieHbl coOpTOTUNBL: bunm (Asuarckoro mnojaBuUaa) u
Cymarpa, I'aBana Byanbra AGaxo (OCTpOBHOTO MOABHIA).

Ananu3 QeHorpaMMbl (pHc. 8) CBUAETEIBCTBYET O BBICOKOM CTENEHU OJIU30CTH
coprotuna buau ¢ copramu u Gopmamu rpynnsl Atponyprypea (t20.27 = 0,55) u coproTunos
I'aana Bysnpra AbGaxo — Cymarpa (TaKCOHOMHYECKOE OTHOIIEHHE KOTOphIx t23.25 = (.29)
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OctpoBHoOTro nMoABHAA. JJ0OBOJIBHO BHICOKOE 3HaUEHHE KOAPPHUIIMEHTA CXO/ICTBA CBUICTEIbCTBYET
0 TECHOM TAaKCOHOMUYECKOM CBA3H.

Cnenyer OTMETUTh, YTO COPTOTHUI buau HE UMEET BBICOKOI'O CXOJCTBA HU C OJAHHUM W3
M3Yy4aeMbIX COPTOTHUIIOB, B TOM YHUCIJIE U CBOETO IMOJBHA, 3a UcKItoueHueM Cymatpa u ['aBana
Bysnpra Ab6axo OcTpoBHOTO NMOABUAA, C KOTOPBIMU OH 00beauHsercs Ha ypoBHe 0,14, Tak Kak
copTa J3TOr0 COPTOTHNA SABIAIOTCS MPOAYKTOM THUOpPHAM3ALMU ABYX Pa3HOBUIHOCTEH
var. lancifolia u var. chinensis. OrpaHu4eHHBIN apeall BO3AeIbIBaHUS, HEOOIbIIOE pa3HOOOpasue
COpPTOB, IPUMHUTHUBHBIN 0TOOP B YCIOBUSIX HEMPOMBIILICHHOTO UCIOIb30BaHHUS CIIOCOOCTBOBAIU
COXPaHEHMIO NPU3HAKOB IE€PBOHAYAJIBHBIX Pa3HOBUIHOCTEH: Y3KOJUCTHOCTH, MaJOJUCTHOCTH,
ckopocnenocT. Bee 3To mpuBeso Kk TaKCOHOMUYECKOH 000COOIEHHOCTH 3TOTO COPTOTHIIA.

Ha yposne txy = 0,1 naxomum, uyto rpynmna coprotunoB Ne 16—19 (bpasunb-baiis,
Canpreno, Koppentuno, Keptu) IOxxHoro momBuma m Ne 24, 11, 12 (I'aBana Cumnud,
Octpomnuct, KpynHonuctHbiil) o0beaunsercs ¢ rpymnmnoii coprotunos Ne 20, 23, 25, 27 (buan,
ATtponyprniypea, Cymarpa, ['aBana ByanbTo AGaxo) OcTpoBHOTO U A3MATCKOTO MOJBUIOB.

OneHka TaKCOHOMUYECKOW OJIM30CTU COPTOTUIIOB AMEpUKaHCKOro nojasuja (Buprunus
— Ne 13, Mepunenn — Ne 14, bepneit — Ne 15) nmokasana BeICOKYIO OJIM30CTh MEKIY COPTOTHIIAMH
Buprunus (Ne 13) u Mepunenn (Ne 14), k03 punimeHT TaKCOHOMHUECKOTO OTHOIIEHHSI KOTOPBIX
t3.14 = 0,35. Ha ypoBHEe TaKCOHOMHUYECKOTO CXOJCTBa K 3TOH Irpynne J00aBiseTcsi COPTOTHUIL
bepueii (cpenauii K03 PHUIMEHT TAKCOHOMUYIECKOTO CX0/IcTBa paBeH (,28).

Jlanee MOXXHO BHJIETh, YTO JIOBOJBHO O0OCOOJIEHHAsi rpymlmna copTooOpasuoB u (hopm
Ambanema oOBemMHSETCS Ha JOBOJIBHO HHM3KOM ypoBHe cxoxactBa 0,12 ¢ coprotunamu
Buprunus, Mepunenn, bepnen.

CaMOCTOSTEBHYIO TPYIITY MpeAcTaBIsIOT copToTunbl Cyiidro (Ne 20) u Japyma (Ne 19)
A3HaTcKoro moJBUa, KOTOPIE TECHO CBSI3aHBI MEXy co00il Ha ypoBHe t10.20 = 0,35. K atum
coproTumnam Ha cpeanem yposHe 0,18 npucoeannsieTcs rpymnmna copToo0pa3ioB XUHEH3HUC.

IIpu cpennem yposue cxonctBa 0,1 rpynma coprotunoB — Cyiidgro (Ne 22), apyma
(Ne21) Asmarckoro moasuaa, XuHeHsuc (Ne 28) m Buprunus (Ne 13), Mepunenn (Ne 14),
bepneit (Ne 15) Awmepukanckoro mnonBuga Ambanema OOBEOUHSIOTCS B  OTACIBHYIO
HEePAPXUUECKYIO CTPYKTYpy. Takum 00pa3om, METO/IbI MATEMAaTUYECKON TAKCOHOMMHU MTO3BOJIMITU
KOJIMYECTBEHHO OIIEHUTHh MEPHI CBSI3U MEXJIy COBPEMEHHBIMU TaKCOHaMH Tabaka, MpeICTaBUTh
CTPYKTYpY BUJA B LIEJIOM, TEM CaMbIM, CO3J]aTh METOIOJOTHYECKYIO OCHOBY JUIsl JlajdbHEHIIEro
u3yudeHust GopmMooOpazoBaTEIbLHOIO MPOIIECCa B COBPEMEHHBIX YCIOBUSAX BO3/IEIbIBAHUS.

B 3akiioueHne MOKHO OTMETHTh, YTO XapaKTEPHONM OCOOEHHOCTHIO BTOPOIrO Mepuoja
¢dbopmMooOpa3oBaTeIbHOTO Mpoliecca Tabaka SBISETCS €ro arpodKoJOrHyecKkasl HalpaBIeHHOCTb.
CoBpeMeHHble  TpeOOBaHWsA Tab0auHOW  MPOMBINIJIEHHOCTH U CEJIBCKOXO3SHCTBEHHOTO
MPOU3BOJICTBA B YCIOBUAX WHTEHCHUBHOW CENEKUHUU OTPAZWIMCh Ha OTHEJIBbHBIX MNpPU3HAKAX
IpeBHUX (opM Tabaka, KaKk B OTHOLIEHUM aJalTallid K HOBBIM YCIIOBUSIM Cpefbl, Tak H
M3MEHEHHBIX ()OpM TEXHOJIOTHH UX BO3JICIBIBAHUS.

Jlureparypa

byuunckuii A. @. Arposkonorudeckas quddepeniuanms Buaa N. tabacum // Tpynst KpacHogapckoro
WH-Ta BUHOJENHS 1 BUHOTpagapersa. 1941. Bem. 3. (25). C 3—-19.

Basunos H. Y. borannko-reorpaduueckiue 0CHOBBI ceneKkun / TeopeTrd. OCHOBBI CENeKIMH PAaCTEHHH.
M.-JI.: Cenpxo3rus, 1935. T. 1. C. 26-62.

Cmupnos E. C. O BbIpakeHHH TAaKCOHOMHYECKOTo cxojcTsa // XKypHan obmeit 6uonoruu. 1966. T. 27.
Ne 2. C. 191-195.

Cmupnos E. C. Takconommueckuii ananus. M.: Uzmat. MI'Y, 1969. 186 c.

Coxan P. P. Hymepudeckasi TAKCOHOMHS: METOJIBI M cOBpeMeHHoe pa3Butue // JKypH. 001, Onoorum.
1966. 1. 29. Ne 3. C. 297-315.

Barghoorn E. S., Wolf M. K., Clisby K. H. Fossil maize from the valley of Mexico // Bot. Museum
Leaflets Harvard Univ. 1954. V. 16. P. 217-250.

Braidwood R. Y. Near East prehistory // Sci. 1958. V. 127. P. 1419-1430.

30



Comes O. Monographie du gentre Nicotiana comprenantle dassement botanique des tabacs industrieles.
Naples, 1899. P. 1-214.

Garner W. W. The production of Tobacco // US Dep. Agr. New York. 1951. P. 27-43.

Gertstel D. U., Mann T. J. Segregation in new allopolyploids in Nicotiana // Crop. Sci. 1964. V. 4. P.
387-388.

Goodspeed T. H. The genus Nicotiana. Waltham Mass. USA, 1954. P. 10-56.

Hasselbring H. Types of Cuban tobacco // Bot. Gaz. 1912. Ne 53. P. 113-126.

Mac Meish, Richard Stockon. Second annual report of the tehuacar archeological botanical proect.
Andover. Mass. USA, 1962. P. 4-20.

Mangelsdorf P. C., Smith C. E. New archaeological evidence on evolution in maize // Bot. Museum
Leaflets of Harvard Univ, 1949. Ne 13. P. 213-247.

Mason J. A. Use of tobacco in Mexico and South America. Chicago, 1885. 187 p.

Rouse I., Cruxent J. M. Venezuelan archaeology. Yale Univ. Press. Haven — London, 1963. 284 p.

Setchell W. A. Studies in Nicotiana // Univ. of Calif. Publ in Botany, 1912. Ne 1. V. 5. P.201-232.

Schmider O. Geografia de America Latina. Imp. La Havana: Ed. R. Inst. del Libro, 1965. 427 p.

Sneath P. H., Sokal R. R. Numerical taxonomv // Nature. 1962. V. 193. 4818. P. 855—860.

Weatherwax P. Indian Corn in old America. The Macmillan Co. N.Y., 1954. P. 4-20.

Wissler C. The American Indian. N. Y., 1922. 216 p.

Willey G. R. New World Prehistory // Sci. 1960. Ne 1. P. 73—-86.

31



VJIK: 582.5/9

®UJIOTEOTPA®NYECKHUI AHAJIN3 BBEJEHMS B CEJILCKOE XO351lICTBO
3EPHOBBIX KYJBTYP C HCITIOJb30BAHUEM
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Pe3rome

B craTtpe mpencraBieHo W3y4eHHE KOJUIEKIINI MHUPOBBIX TeHOAHKOB, Koyuiekiuun BUP, MecTHBIX
U CTapOMECTHBIX O00pasloB COPTOB 3€PHOBBIX KynbTyp ¢ mnomompio JHK MapkepoB wu
¢unoreorpaguueckoro aHaimza. Ha 0a3e aHanm3a HOCTpOeHa CXeMa JOMECTHKAIMM W BBEICHHS B
CEeJIbCKOE XO3SIICTBO 3€PHOBBIX KYyIbTyp EBpasum, ykaspiBaetcst Oousbinas ponb kojutekiwu BUP mms
peLeHns BOIPOCOB (DMIIOTCHHU.

KitoueBbie cnoBa: momectukanusi, (uioreorpaduueckuii ananu3, JHK wmapkepsl, reHOaHK,
koyutexkuus BUP.

CROP PHYLOGEOGRAPHIC STUDIES OF THE SPREAD OF AGRICULTURE
UTILIZING GERMPLASM, HERBARIUM
SPECIMENS AND ARCHAEOLOGICAL PLANT MATERIAL

Diane L. Lister, Harriet V. Hunt and Martin K. Jones
McDonald Institute for Archaeological Research, University of Cambridge, Downing Street, Cambridge
CB2 3ER, United Kingdom e-mail: hvh22 @cam.ac.uk

Summary

The article presents the study of local accessions and landraces of cereal crops from the world’s
genebanks and the VIR collection by DNA markers and phylogeographic analysis. A scheme developed
on the basis of such studies features domestication of Eurasian cereal crops and their introduction into
agricultural practice. A significant role of the VIR collection in solving phylogenetic problems is shown.

Key words: domestication, phylogeographic analysis, DNA markers, genebank, VIR collection.

The world wide distribution of our major crop plants today is mostly a result of crop
breeding programmes and modern trade networks. However, current crop distributions also have
roots deep in prehistory. A topic of great interest to archaeologists and botanists alike is where
and when our major crop species were domesticated, how and when they were adopted by early
farmers, and how and by what routes these crops spread from their centres of domestication. This
paper aims to show how the genetic analysis of the crops themselves, including those held in the
VIR collection, are can help us answer some of these questions.

Nicolai Vavilov was a visionary botanist who had great foresight in collecting crop
‘landraces’ and their wild relatives from throughout the world, realising their importance as
reservoirs of genetic diversity. Vavilov’s world-wide collections of cultivated plants laid the
foundation for the future improvement of crop plants and formed the basis of one of the largest
and oldest seed banks in the world today. Vavilov’s collections also formed the basis for his
theories on the origin of cultivated plants, namely that centres where crop diversity is greatest are
where those particular crops were domesticated.

In recent years a novel use of crop landraces and wild crop ancestors has become an
increasingly prolific area of study. The premise is that crop landraces may retain an ancient
genetic signature that reflects the domestication history of the crop and its route of spread
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outwards from its centre of domestication. Studying genetic diversity through space in these
landraces, and wild ancestors in their proximity, is increasing our understanding of crop
domestication and the spread of agriculture, and the acquisition of various traits involved in
environmental adaptation and the role of human selection in current distribution of phenotypic
variants within crop species. In this review paper we aim to show how studies of crop landraces,
and, additionally, herbarium and archaeological specimens, have helped us understand the above
questions. We shall do this by presenting our research in three case studies.

What sorts of evidence do we have for the spread of agriculture?

Once agriculture became established at its point of origin, it subsequently spread to
neighbouring regions, and eventually across continents. The arrival of agriculture in new regions
can be evidenced by the appearance of artifacts such as grinding stones and ploughs at
archaeological sites. Flotation of archaeological sediments allows the recovery of plant
macrofossils such as seeds or rachis fragments. Morphological analysis of these plant remains
can determine whether the seeds are from wild or domesticated plants, and can often identify the
species or even subspecies of the plant. Plant microfossils such as pollen grains, phytoliths and
starch grains can also signal the arrival of particular crops in an area. Another method that is
commonly used in studies of the spread of agriculture is stable isotope analysis of human and
animal bones. This method can reveal information on shifts in diet that can signal changes in
subsistence patterns, for example, from hunter-gathering to farming particular crops, and from
eating broomcorn millet (Panicum miliaceum), which is a C4 plant, to eating wheat and barley,
which are C3 plants (e.g. Liu et al., 2012). The development of accelerator mass spectrometry
(AMS) radiocarbon dating has meant that only a small amount of material is needed for dating,
and thus archaeological seeds themselves can be dated, giving an accurate date for the
appearance of particular crops at a locality. Finally, another source of data is crop
phylogeographic studies, the study of genetic diversity in space and time, which is the focus of
this paper and is discussed below.

Plant genetic resources useful for phylogeographic studies

i. Crop landraces

The most plentiful sources of material for phylogeographic studies are living crop
landraces. These are mostly found in germplasm collections, such as the one at the VIR, and a
smaller number are found growing in situ. Firstly, we need to understand what a landrace is and
show how their unique genetic diversity can help us understand crop movements in prehistory.

The precise definition of a landrace is a matter of some debate in the research
community. However for the purposes of this study, landraces can be defined as cultivated plants
whose seed-corn is habitually acquired, either from the previous harvest or from the kin network,
rather than from a commercial market. Landraces have possibly been cultivated in the same
locality for many hundreds or even thousands of years, since the initial establishment of
agriculture in that region. Landraces would have been maintained by continual regeneration of
seed by local farmers and are well adapted to local environmental conditions. It is consequently
often the case that crop landraces can contain an ancient genetic signature that may reflect the
earliest crop movements during prehistory. By contrast, commercially acquired cultivars
typically have diverse genetic input from geographically dispersed source populations, and are
generally regenerated remote from the growing environment. Commercially acquired cultivars
are therefore not suitable for crop phylogeographic studies aimed at investigating prehistoric
movements of crop species, since they reflect changes in agricultural practices and crop diversity
occurring during the 20th and 21st centuries (Jones et al., 2008, Lister et al., 2009).

Our previous work has shown that in Western Europe, landrace distribution is very
patchy, and most landraces today in germplasm collections come from mountainous regions (e.g.
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many of Vavilov’s collection trips were to mountainous regions such as the Pamirs and the
Caucasus). This partly reflects the high levels of genetic diversity found in mountainous habitats,
which is of considerable interest to plant collectors, and hence more collections were made. It is
also the case, however, that landraces were more likely to persist in mountainous regions where
mechanized agriculture and modern cultivars were unlikely to reach. In addition,, the patchy
distribution of landraces reflects the failure to collect landraces were before their demise,
perhaps because their importance was not recognised (Jones et al., 2008). In some areas of the
world landraces persist today; these are also in general hilly and remote regions where traditional
agricultural practices are still use. This in situ conservation of landraces is seen as being an
important addition to ex situ conservation in germplasm banks.

For phylogeographic studies seeking to determine the routes of spread of particular
domesticate, well-provenanced landrace material is sought wherever possible. For finer degrees
of resolution of migration routes, ideally collection data will have recorded precise latitude and
longitude, or at least the names of the nearest town or village, to the site of collection, as well as
the date of collection. Information about other parameters such as altitude would be desirable as
well, Unfortunately, many extant landraces used in recent phylogeographic studies of the spread
of agriculture are constrained by lack of locational information, with just the original country of
origin (or at best province) recorded. This may reflect lack of information recorded at the time of
collection, or loss of records at a later date.

Examples of crop phylogeographic studies using landraces and their wild ancestors
include a study of barley by Saisho & Purugganan (2007), which showed an east-west split in
Old World barley landraces where European and North African barleys were most likely derived
from barley domesticated in the Fertile Crescent region and more easterly barleys were likely to
have originated from barley domesticated in a second location, more easterly location. The study
by Oliveira et al. (2012) of tetraploid wheat landraces in the in the Mediterranean Basin suggests
a dynamic history of introduction and extinction of different genotypes in the region during
history and prehistory. Molina et al. (2011) demonstrate a single origin of Asian domesticated
rice at approximately 8,200 to 13,500 years ago, which is consistent with known
archaeobotanical data that suggests rice was first cultivated at around this time in the Yangtze
Valley of China.

ii. Historic material

While the abovementioned studies reveal a considerable amount of knowledge to our
understanding of the domestication and spread of crop species, we argue that solely using extant
landraces have limitations for two main reasons: Firstly, in many regions landraces were not
collected prior to their replacement by commercial varieties (early 20th century onwards). The
disappearance of landraces from these areas (e.g., Central Europe) was at a time when their
inherent value was not realised, and therefore many geographic regions are not represented in
germplasm bank collections. Landraces may no longer be present in certain areas because of
changes in land use or different environmental conditions, or because they were never collected
in the first place because of inaccessibility or political instability. Secondly, inferring the
respective contributions of different cultural episodes in the past to patterns observed in
contemporary landrace phylogeography is not a straightforward matter. The inclusion of historic
plant material is able to address both of these limitations of since such specimens can fill in gaps
where modern landraces are not found and can indicate historical patterns of agriculture prior to
the most recent crop movements and scientific plant breeding. In Jones et al. (2008) and Lister
et al. (2009) we have demonstrated that herbarium specimens are able to fill in some of the
geographical gaps in extant European barley landraces, and can also give a degree of time depth.

Historic plant material includes historical seed collections, brought together for example,
agricultural fairs, and more commonly, herbarium specimens, which are held worldwide in
natural history museums, botanical gardens and agricultural research institutes, such as the VIR.
From the 17th century onwards, herbarium collections were created for the purposes of plant
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taxonomy, which was mostly based on comparisons of morphological features. In some areas of
botanical research the emphasis has shifted from classical taxonomy to molecular approaches. As
a consequence, some herbaria and other natural history collections have fallen out of use and in
some cases have disappeared altogether. However, in the past 20 years or so herbaria have been
recognised as a valuable source of genetic material in biodiversity and phylogeographic studies.
This novel use has leant new impetus to the conservation of many collections (Lister et al.,
2010).

Studies of crop phylogeography of historical material include the domestication gene
NAM-BI in a 19th century historical wheat collection which affects both nutritional quality and
grain yield but with opposite effects. The ancestral allele was present in some of the historic
accessions, suggesting that fixation of the mutated allele occurred during modern crop
improvement rather than during domestication as was originally thought (Asplund et al., 2010;
Hagenblad et al., 2012). Ames & Spooner (2008) report a study that clarifies the origins of the
potato in Europe using historical herbarium material. Their analysis of a plastid DNA marker
showed that the Andean potato predominated in the 1700’s, but the Chilean potato was
introduced into Europe as early as 1811.

DNA extracted from historical material is normally treated as ancient DNA (aDNA) as
care must be taken for the material not to be contaminated with DNA from modern plant
material or by PCR amplicons generated during genetic analysis of plant material. This type of
DNA is also fragmented, and suitable genetic markers must be chosen as a result.

iii. Archaeological material

Another source of plant material for crop phylogeographic studies is archaeobotanical
material. This is material recovered from archaeological sites, can consist of seeds, grains, stems
and even whole inflorescences, and can be found in different states of preservation: charred,
waterlogged, dessicated or mineralized, depending on the geography or the context excavated.
Along with radiocarbon dating, genetic analysis of archaeological material can most accurately
give us a unique insight into the actual genetic composition of prehistoric crop varieties.

Dessicated archaeobotanical material remains the best preservation state for ancient plant
DNA studies. Unfortunately, this type of material is rare, and is usually only founds in regions of
the world with extreme aridity, such as the Nubian Desert in Egypt (e.g. barley, Palmer et al.,
2009), or maize from South America (Freitas et al., 2003) or material stored in dry caves or silos
(e.g. wheat from the Canary Islands, Oliveira et al., 2012). The most common type of
preservation of archaeobotanical material is charring. This may be the result of cooking fires,
accidental fires, or long-term exposure to lower levels of heat. At first glance, charred remains
do not seem to be favourable for DNA survival. Very low success rates of DNA extraction and
amplification have been reported with charred wheat remains (Brown et al., 1994; Schlumbaum
et al., 1998). However, these publications support DNA survival in a few cases, possibly because
of exposure to low fire temperatures. Some successful studies of charred material have been
reported, e.g. wheat in an Iron Age hill fort in the UK (Allaby et al., 1994). Recently, the advent
of next generation DNA sequencing (NGS) techniques have enabled the recovery of even
fragmentary genetic data to be gained from charred material, and this opens up the possibility of
many more studies in the future. Recent publications include genetic studies of charred grains of
naked wheat from several archaeological sites in Spain (Fernandez et al., 2013), and a mixed
sample of barley, einkorn, emmer and broomcorn millet, taken from a 3300-year-old assemblage
of charred cereal grains from Assiros Toumba, Greece (Bunning et al., 2012).

As noted above with historic material, care must be taken to ensure that genetic
information obtained from archaeological material is from the ancient material itself and not
from contaminating modern DNA or amplicons. Rigorous sets of criteria are used in aDNA
research (e.g. Wandeler et al., 2007). Markers suitable for degraded and low quantities of DNA
must be used.
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Case studies of crop phylogeographic analysis of crops

i. Broomcorn millet - dispersal and phenotypic selection can be analysed using
extant landraces

The VIR germplasm collection of common millet (Panicum miliaceum — also called
proso or broomcorn millet) is an invaluable resource for researching the domestication and
spread of this crop in prehistory. Common millet was one of the earliest crops to be
domesticated: the earliest archaeological sites with millet grain remains are in northern China,
and date to at least 8,000 BP (Lu et al., 2009; Zhao, 2011). It is extremely likely that common
millet was domesticated in China, possibly from the weedy form P. miliaceum subsp. ruderale,
or from a now-extinct relative (Zohary et al., 2012). In the middle Neolithic and subsequent
periods, common millet became one of two staple cereals (the other being foxtail millet, Setaria
italica) in the farming communities of northern China (Liu et al., 2012)

Common millet was also grown in eastern and central Europe at least as early as the
Bronze Age. There is some evidence, in particular from grain impressions in pottery assigned to
the Tripol’ye culture from Ukrainian sites, that it may have been present as early as the Neolithic
in this region (Motuzaite-Matuzeviciute et al., 2009). These reports have led to speculation that
common millet was domesticated independently in western Asia or eastern Europe
(Jones, 2004). The alternative scenario is that this species spread westward with early
agricultural societies in the 5th and 4th millennia BP, perhaps along routes that were the
precursor to the historic Silk Road trading routes, or further to the north through the steppe or
forest-steppe zones of central/northern Asia (Jones et al., 2011). Certainly by the late Bronze
Age and Iron Age, evidence from the dense archaeobotanical record suggests that common
millet was widely cultivated in Europe, complementing other cereals including wheat and barley.
Its importance as a cultivar remained widespread during the mediaeval period, before declining
(Zohary et al., 2012). Today, it is considered a minor crop, but consumption remains significant
in China, Russia and Central Asia, and its cultivation is increasing in North America. Its early
globalization and potential today relate to its exceptional ecological hardiness and short
generation time: it is well-adapted to the semi-arid environments that typify Central Asia, with
the lowest water requirement of any cereal, is tolerant of poor soils, and can go from sowing to
harvest in as little as 2-3 months (Baltensperger, 2002).

Analysis of genetic variation in common millet is challenging for two reasons: the
relatively low global economic importance of the crop means that there has been little
investment in developing molecular tools, and despite showing high phenotypic diversity, it
appears that the level of molecular variation is very low (Hunt et al., 2011; Warwick, 1987).
(Cho et al., 2010) developed a set of 25 microsatellite loci (also called short sequence repeats or
SSRs). SSRs are typically found in the non-coding portions of the genome and are therefore
presumed to evolve neutrally, they consist of (usually) di-, tri-, or tetranucleotide DNA sequence
motifs repeated many times in tandem. They evolve rapidly by the gain or loss of repeat units,
caused by errors in DNA replication, resulting in alleles of different lengths.

We used 16 of the loci developed by (Cho et al., 2010) to investigate the geographic
structuring of genetic diversity in landraces of P. miliaceum sourced from across its ancient
distribution in Eurasia. The VIR collection of P. miliaceum germplasm is one of the most
important in the world, with around 9000 accessions. We initially analysed 98 landraces, of
which 72 came from the VIR collection. The data show that there is a strong East-West genetic
split in the P. miliaceum genepool, with the boundary between the two genetic groups lying
approximately in northwestern China. Each of these two major groups is substructured: the
western group divides into two genepools and the eastern group into four (Fig 1). There are
several notable features about the geographic distribution of the genepools. First, virtually all the
genetic diversity is present within China, and it is plausible that the two genepools in the western
part of the range represent two waves of westward spread from China. Second, there is a
distinctive genetic identity to a northerly group of samples, in Siberia and Mongolia. Third, the
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accessions from Japan are genetically homogeneous and differentiated from those in mainland
Asia (Hunt et al., 2011).

Genetic groupings identified by this method likely represent some combination of
demographic processes, such as past population expansions, and ecotypes that are adapted to
local environmental conditions. Almost nothing is known about the genetic basis of
environmental adaptation in common millet. However, genotypic differences can be analysed for
one phenotypic trait that has been under strong selection by humans, namely grain starch quality.
As in many other cereals, a high proportion of East Asian varieties are characterised by glutinous
or waxy starch, from which amylose is absent and which shows different physico-chemical
properties on cooking. We have recently characterised the mutant alleles at the GBSSI locus in
P. miliaceum, which determines the waxy starch phenotype (Hunt et al., 2010).
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Fig 1. Genetic groups in P. miliaceum identified by Bayesian analysis of SSR alleles

Two major genetic groups (white and black symbols) were identified among 98 landrace samples. These
subdivided into two and four groups respectively (shown as different symbols). The different groups have
distinct geographic distributions. Redrawn from Hunt et al. (2011).

Because P. miliaceum is a tetraploid species, the waxy phenotype requires the possession
of mutant alleles at each of two homeologous loci. Analysis of the geographic distribution of
GBSSI alleles in 168 plants from landrace samples shows that the mutant allele at the major
determinant GBSSI locus is restricted to eastern China, Korea and Japan, while the mutant alleles
at the other GBSSI locus are widely distributed (Fig 2). There is strong association between the
GBSSI alleles and the genetic groupings inferred from the SSR analyses, indicating that selection
on this locus has been important in shaping the overall genetic structure of common millet. It is
likely that waxy mutations arose in particular genetic groups and were then exchanged among
them by limited interbreeding, driven by selection for the waxy phenotype in east Asia and the
non-waxy phenotype in the west (Hunt et al., 2013).

ii. Barley — historic plant material gives time depth to studies of modern landraces

Barley (Hordeum vulgare) is among a group of plants, including emmer and einkorn
wheat that were domesticated around 10,500 years ago in southwest Asia. Today barley is the
fourth most important cereal crop in the world behind wheat, rice and maize. Cultivated barley
was domesticated from wild barley (H. vulgare ssp. spontaneum), which is of the two-rowed
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form with a brittle rachis. Barley was one of the principal crops to subsequently spread from
southwest Asia into Europe, Africa and Asia.
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Fig 2. Distribution of alleles at the GBSSI locus in 168 landrace samples of P. miliaceum:
A. GBSSI-S homeologue. B wild-type (non-waxy) allele, 4 mutant (waxy) allele.
B. GBSSI-L homeologue. ® wild-type (non-waxy) allele,* and % - independent mutant (waxy) alleles

Plants must have waxy alleles at both homeologous loci to show the waxy phenotype. These phenotypes
are restricted to eastern China, Korea, and Japan. Redrawn from Hunt et al. (2013).

Domesticated forms of barley arrived in the Balkans around 6000 BC and over the next 2
to 3000 years spread throughout Europe by two principal routes, one following the loess soils of
the Danube and Rhine river valleys through central Europe and into the north European plain,
and the second taking a route along the Mediterranean coast through Italy and Iberia to northwest
Europe (e.g. Bogucki, 1996). Barley cultivation spread rapidly through the Balkans but appears
to have slowed down in certain parts of Europe such as the in the Great Hungarian Plain and the
Alpine region. One theory for these delays is the slow assimilation of agricultural practices by
existing hunter-gatherer populations in environments rich in wild resources, and another theory

38



is based on the time taken for crops to adapt to novel climatic conditions, such as changes in the
hours of daylight during different seasons. Crop genetic studies have shed light on the latter of
these theories.

In the parts of southwest Asia where wheat and barley was domesticated, the growing
season is terminated by summer aridity. The crops need to flower quickly while moisture is still
available. Moving north and west away from southwest Asia, the climate grows more
continental, with summer rather than winter rainfall. These different conditions would have had a
profound effect on the crops and would have required alterations in various pathways, switching
on and off genes responsible for transitions between lifecycle stages such as germination and
flowering. Those same day-length triggers, necessary in a Mediterranean climate became less
favourable, it was more advantageous for flowering not to be triggered by increasing daylength,
enabling an extended period of vegetative growth and flowering later in the growing season
(Cockram et al., 2007, Jones et al., 2008).

-

[ s

Fig 3 (a). Ppd-H1 alleles in extant European barley landraces (from Jones et al., 2008),
(b). Ppd-H1 alleles in historic barley accessions (from Lister et al., 2009)

Both sets of results were generated using PCR and Sanger sequencing a region of the Ppd-HI gene.
White circles represent the wild-type Ppd-H1 alleles, where barleys flower in response to long days, and
grey circles represent barleys with the mutant ppd-H1 alleles, which are insensitive to long days.

Fig 4. Part of a historic seed collection from the Herbarium of the University of Tromso,
Norway, dated to 1869

Barley from this collection formed an important part of the research on the Ppd-H1 gene in historic barley
(Lister et al., 2009).
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In order to study flowering time and its affect on the spread of barley cultivation through
Europe, variants of a photoperiod response gene, Ppd-H1, were analysed in both modern barley
landraces and historic barley material, the latter mostly dating from the 19th century. A mutant
form of the photoperiod response gene, Ppd-H1, causes barley to be non-responsive to long days,
while the wild-type responsive form allows plants to flower in response to long days. This
change in the functionality of the Ppd-HI gene appears to be caused by a single nucleotide
polymorphism (SNP), as described by (Turner et al., 2005) and (Jones et al., 2008). Jones et al.
(2008) mapped the extant Ppd-HI alleles according to the geographical coordinates of their
accession origin, and demonstrated a latitudinal cline in Ppd-HI alleles in modern barley
landraces, with a higher proportion of the wild type Ppd-H]I allele in southern latitudes, and the
proportion of the mutant ppd-H1 allele increasing in northern latitudes (Fig 1a). Southern barleys
are triggered to flower early, an advantage in a hot and dry summer, and northern barleys lacking
that trigger, an advantage in longer and moister temperate growing seasons. The same mutation
was mapped in historic barley material from herbarium and historic seed collections (Fig 1b,
Lister et al., 2009), revealing an even clearer latitudinal partitioning than the extant landrace
data, with no overlap in the geographic ranges of the different alleles.

The difference in the clarity of the patterns seen in extant landrace and historic barleys
may reflect a blurring of biogeographical boundaries at some point between the 19th and the
early 20th century, when the majority of the extant landraces were collected. The period from
which our historic specimens date is the same in which the rapid expansion of railway networks
transformed the agrarian landscape of Europe in a fundamental way, as the potential to move
crops and livestock significantly increased. Thus, the mixing of Ppd-HI alleles in Scandinavia
after 1900 may have been influenced by the construction of a rail link between Germany and
Sweden in 1909. Our results thus demonstrate that the genetic landscape of our crop species can
be significantly altered by recent socio-cultural events, and underlines the importance of
gathering data from historic material, in order to extend our knowledge of genetic variation in
space, and also in time (Lister et al., 2009).

Typing of mutations such as single nucleotide polymorphisms (SNPs) in non-viable plant
material, either through traditional PCR and sequencing methods or new high-throughput SNP-
assay techniques, allows light to be shed on the morphological and developmental traits that
crops possessed while they were still alive. This enables the determination of phenotypes that are
otherwise unobservable in the plant materials studied, in particular traits involved in
environmental adaptation, e.g. flowering time. We have recently demonstrated that the SNP
genotyping assay KASP™ (LGC Genomics) reliably and accurately works with DNA from
historic material, giving the same results as with Sanger sequencing (Lister et al., in press).

iii. Wheat — ancient DNA identifies the earliest wheat in China

Several different species within the genus Triticum were brought into cultivation during
prehistory. At around 10,000 y BP domesticated forms of emmer (tetraploid AABB, T. turgidum
subsp. dicoccum) and einkorn wheat (diploid AA, T. monococcum), both possessing a tough
rachis, appear in the Fertile Crescent in Southwest Asia. Hexaploid bread wheat (AABBDD,
T. aestivum) evolved under cultivation from a hybridization event between a tetraploid
domesticated wheat and a diploid wild grass, Aegilops tauschii, appearing in southwest Asia by
the 7th mill BC (Zohary & Hopf, 2000). During subsequent millennia, domesticated wheat
spread into Europe, Africa and Asia. Various species of wheat have been prominent in the
Eurasian archaeobotanical record throughout prehistory. For the past two thousand years
hexaploid bread wheat has grown to be one of the principal food plants consumed by man. The
spread of wheat though Europe has been well studied, but by comparison, the eastward spread of
wheat cultivation into East and South Asia is poorly understood. Increasing use of flotation
methods in archaeological excavation is revealing dates for wheat in north China as early as the
3rd and 2nd millennia BC (e.g. Donghuishan, Li & Mo, 2004, Xishanping, Li et al., 2007).

40



The arid northwestern province of China, Xinjiang, has long been a major crossroads of
contact between the West and the East, later becoming part of the ‘Silk Routes’, and may have
played a significant role in the history of the eastward spread of wheat and other Southwest
Asian domesticates. Large amounts of remarkably preserved dessicated wheat have been
recovered from the Bronze Age Xiaohe cemetery, located in the Taklamakan Desert in Xinjiang.
The exceptionally dry conditions have led to the natural mummification of the human bodies and
the excellent preservation of cereal grains, including free-threshing wheat (Fig 5) and broomcorn
millet (Panicum miliaceum), found contained within the coffins (CRAIXAR, 2004). Wheat
grains from the cemetery were radiocarbon dated by direct accelerator mass spectrometry (AMS)
to approximately 3760 to 3540 years BP. Naked wheats, which include durum wheat
(T. turgidum subsp. durum L., tetraploid, AABB) and bread wheat (7. aestivum L., hexaploid,
AABBDD), when recovered from archaeological sites are difficult to reliably distinguish from
one another without associated chaff remains (Sallares et al., 1995). Ancient DNA (aDNA)
analysis of the Xiaohe wheat has provided us with an invaluable opportunity to reveal the ploidy
level of the wheat.

The ribosomal DNA markers internal transcribed spacer region 1 and 2 (ITS1 and ITS2)
and intergenic spacer region (IGS) have sufficient intraspecific diversity in wheat to enable
identification of species and subspecies with the Triticum genus. The ploidy level of free
threshing wheat can be determined by a PCR-based system using primers that span the 1GS
region of rDNA, in which the D genome locus has a 71 bp insertion that is absent from the
corresponding A and B loci (Sallares et al., 1995). This marker can enable the detection of the D
genome, which is present in hexaploid bread wheat but not in tetraploid wheats. The markers are
also suitable for ancient DNA analysis in that the rDNA is present in multiple copies in the plant
genome and the region amplified in this study is short (around 200 bp) which is suitable for the
fragmented nature of aDNA. All three markers were successfully amplified from wheat grain
aDNA extracts and the resulting PCR products were sequenced. Our results indicated that the
Xiaohe wheat shows most sequence similarity to hexaploid bread wheat (7. aestivum), including
the characteristic 71 bp insertion into the D genome IGS sequence. The implementation of
rigorous control procedures, including replication of DNA extraction and amplification in an
independent laboratory, indicated that these results were genuine, and were not a result of
contamination by existing amplicons or modern wheat DNA (Li etal.,, 2011). The results
presented in this paper constitute the first definitive evidence for hexaploid prehistoric wheat
grains in China.

Fig 5. Some of the dessicated hexaploid wheat grains from the Xiaohe cemetery site, Xinjiang,
China, showing remarkable preservation, including intact epidermal hairs (Li et al., 2011)
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The fast evolving field of next generation sequencing (NGS) technologies is radically
changing the amount of data we can obtain from archaeological plant specimens. NGS
technologies have the potential to recover genetic information from even much degraded
archaeological material, and also open up the possibility of investigating whole plant genomes.
Such analyses will help us to understand the genetic makeup of ancient crops in the context of
the environment in which they are excavated, which will help us better understand the
environmental challenges facing tomorrow’s agriculture.

Conclusion

In this review paper we have discussed how the phylogeographic analysis of extant crop
landraces, historic material and archaeological specimens can help us understand the
domestication of crop plants and the subsequent spread of agriculture. The VIR germplasm and
herbarium collections are playing an important part in this research, as are other similar
collections throughout the world. This novel use of these important genetic resources adds a new
impetus to their conservation. Nicolai Vavilov would no doubt approve of these relatively new
and unforeseen uses of the collections he made in the early 20th century, for this research is very
much an extension of his theories of the centres of origin of cultivated plants.
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IBOJIIOLUSA 'EHA BEPHAJIM3ALUUWU FRIGIDA 'Y BRASSICA

0. A. ®aguna
Bcepoccuiickuii Hay9HO-HCCIeI0BATENBCKAN HHCTUTYT CENIbCKOX03AHCTBEHHON ONOTEXHOIOTHI
Poccenpxo3akanemnn, MockBa, Poccus, e-mail: fadinaokcaha@ gmail.com

Pe3rome

B perymauun nepexosna apaOuaoncuca K LBETCHUIO NOJ BJINSHUEM IOHMKCHHBIX TEMIIEpaTyp
yaactByioT reHsl FLOWERING LOCUS C (FLC) u FRIGIDA (FRI), u B3amMOAEWCTBAE CHIBHBIX U
cna0bIX ajuieneld 3TUX TEHOB BO MHOTHX CIIydasX OOBSCHSECT MONUMOPPHU3M PACTCHUH MO BpPEMEHH
3auBetanus. KynbTypHble BUIBl Brassica BKIIOYAIOT SIPOBbIE U O3MMbIC, OJHOJETHHE U ABYJICTHHE
JKU3HEHHBIE (DOPMBI, CHIIBHO pa3IMYaroLIfecs 0 BPEMEHH 3alBETaHMs, OHAKO, HECMOTpPS Ha OTPOMHOE
9KOHOMHYECKOE 3HaYeHUE ITUX BUJIOB, CTPOEHHE M (PYHKIIUH TOMOJIOTOB reHa FRI y HUX HEJOCTaTO4YHO
uccnenoBanbl. B otnuume ot apabunporcuca, B reHomax A u C Brassica ren FRI nipencraBieH AByMs
nokycamu — FRIa w FRID, nokann3oBaHHBIMH Ha pa3HBIX xpomocomax. [locmenoBarensroctn FRI u3
JUIUIOWAHBIX BUAOB B. rapa n B. oleracea coxpanstorcsi B cyorenomax A u C TeTparionJHBIX BHIOB
B. carinata, B. juncea u B. napus (96-99% cxoncta). IlocnenoBarensHoctu FRI, BBIIEICHHBIC U3
B. nigra (reaom B), cunpHO oTiinmuarorces oT FRI w3 B. rapa u B. oleracea n 6mxe xk FRIa, uem k FRID.

[Ipu  QumoreHeTnueckoM  aHajM3e KOHCEPBATHMBHOTO IEHTpajdbHOro ydactka FRia,
COOTBETCTBYIOLIETO AOMEHY FRIGIDA, OTYETIMBO Pa3inyarOTCs MOCIEI0BaTeIbHOCTH, IPUHAJICKAILINE
k muHusIM Brassica A/C u B, u n1Ba kiactepa Brassicaceae, cooTBeTCTByOMUX JUHUAM | (BKITIOUYast TpuoOy
Camelineae) u II (Bxitouast Tpudy Brassiceae). OOCyKIar0TCsI THTIOTE3bI, CBA3BIBAIOIINE ITOSBICHUE IBYX
nokycoB FRI ¢ BunoobpasoBanueM B pojie Brassica.

Kitrouersie cinosa: Brassica, FRIGIDA, niepexoj K IIBETEHHUIO, (PHJIOTEHETUYCCKUI aHAIIH3.

EVOLUTION OF THE VERNALIZATION GENE FRIGIDA IN BRASSICA

0. A. Fadina
All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,
e-mail: fadinaokcaha @ gmail.com

Summary

Genes FLOWERING LOCUS C (FLC) and FRIGIDA (FRI) participate in the vernalization
pathway of floral transition in Arabidopsis, and the interaction of strong and weak alleles of these genes
explain in many cases plant variation in time to flower. Cultivated Brassica species comprise spring and
winter annual and biennial life forms, which are manifestly diverse in time to flower, and yet the structure
and functions of FRI homologues have not been sufficiently explored in these economically important
crops. In contrast to Arabidopsis, FRI in Brassica genomes A and C is represented by two loci, FRIa and
FRID, located on different chromosomes. FRI sequences from diploid species B. rapa and B. oleracea are
retained in subgenomes A and C of tetraploid species B. carinata, B.juncea and B. napus (96-99%
identity). FRI sequences isolated from B. nigra (genome B) dramatically differ from FRI in B. rapa and
B. oleracea and resemble FRla rather than FRIb. The phylogenetic analysis of the conserved central
region of FRIla corresponding to the Frigida domain has discerned, quite distinctly, the sequences
belonging to Brassica lines A/C and B and discriminated between two Brassicaceae clusters
corresponding to the lineages I (comprising the tribe Camelineae) and II (comprising the tribe
Brassiceae). Hypotheses under discussion relate the evolution of two FRI loci to speciation in the genus
Brassica.

Key words: Brassica, FRIGIDA, floral transition, phylogenetic analysis.
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Beenenne

BaxxupiM coObiTHEM B 3BONIONMH cemeiicTBa Brassicaceae crama muBeprenuus 20-30
MJIH. JIeT Ha3zal AByX JuHui (lineages): muuun I, Bkmovameit Tpuby Camelineae, Kyaa BXOAUT
apabunonicuc (Arabidopsis thaliana (L.) Heynh.), u nuamm II, koTopas BKIIOYaeT TpPUOY
Brassiceae (Cheung et al., 2009; Couvreur etal., 2010; Franzke etal., 2011). Bcnex 3a
BBIZICJICHHEM poja Brassica B Hem pasnenunuchk quHuH A/C u B (Warwick and Sauder, 2005),
9TO COOBITHE MPEAIISCTBOBAIO JUBEpreHnuu reHomMoB A (Brassica rapa L.) u C (Brassica
oleracea L.), xoTopas npousonuia 2,5—4,2 muH. net Tomy Hazaxn (Cheung et al., 2009).

I'enernyeckue wuccneAOBaHUS HBOJIIOLMKA MEXAHHU3MOB, KOHTPOJMPYIOIIUX Pa3BUTHE
(evo-devo), yaensioT nNepBOCTEIEHHOE BHUMAHUE Te€HaM, PEryIUPYIOIIUM MEepPexXo/l K [IBETCHUIO
KaK BakKHEHIIee COObITHE B JKM3HU pacTeHUil. B yMepeHHBIX MIMPOTax BaXHYIO POJIb B 3TOM
NIEPEX0/I€ UTPAET NPOJOLKUTEIBLHOE BO3AEHCTBIE HU3KUMHU I10JIOKUTEIbHBIMU TEMIIEpATypaMu
(BepHanu3anus, Wik spoBusauus). ['€Hbl, KOHTPOIHPYIOIIHE TMEpexo] K I[BETCHUIO IO
BIMSIHUEM BEpHAIM3AIHMH, XOPOIIO HM3YYEHbI HAa MOJCNBHBIX PACTEHHSX — apaOHIONCUcCe H
nmenne (Greenup etal.,, 2009). B cmydae apaOupgoricuca mepexoi K I[BETCHUIO IIPU
BEpHAJIM3AIUA KOHTPOJIUPYETCS KOMILJIEKCOM T'€HOB, CPEAH KOTOPBIX IIEHTPAIbHOE TOJOKEHUE
3anumaeT FLOWERING LOCUS C (FLC). DOkcnpeccusi FLC nenaet HEBO3MOXKHBIM MEPEXo]] K
IBETCHUIO. OMHUTCHETUYECKHE U3MEHEHUsi B CTPYKType xpomaruna FLC B mpolecce
BEpHAIM3ALMM TPUBOAAT K CHUKEHUIO 3Kcrpeccud 3Toro rexa, FLC ocraercs B TakoM
COCTOSTHUM BO BpeMsl MUTOTHUYECKOTO JEJCHHS KJIETOK M TOJIbKO Ha CTaAuH SMOPHUOHAIBLHOTO
pa3BUTHS BO3BpAIIAETCs B CBOE MpekHee cocTosHue (Amasino, 2010). C momonipio MexaHu3zMa
Ko-Tpanckpunuuu red FRIGIDA (FRI) ycunuBaer BbI3BaHHyr0 FLC pernpeccuro mepexona K
userennio (Geraldo et al., 2009; Choi etal.,, 2011). B3aumozaeiicTBue CHIBHBIX M CIA0OBIX
aieneit FLC n FRI BoO MHOTHX cITy4asiX 0OBSCHSET MOIMMOp(hU3M pacTeHuil apabuorncuca mo
Bpemenn 3arBeTanus (Johanson et al., 2001; Le Corre et al., 2002; Shindo et al., 2005; Strange
et al., 2011).

Kynbrypasle Bunbl Brassica L. BKIHOYalOT SIPOBbIE U O3UMBbIE, OAHOJIETHUE U JABYJIETHHUE
YKU3HEHHBIE (POPMBI, CHIIBHO pa3IMYaroIIKecs 0 BpEMEHH 3allBETaHusl, OJJHAKO, HECMOTPS Ha UX
OTrPOMHOE SKOHOMUYECKOE 3HaYeHUE, CTPOCHHE M (DYHKIIMM TOMOJIOroB reHa FRI y 3TUX BUJOB
UCCIIeIOBaHbl HeA0CTaTouHO. B oTianuume ot apabunoncuca, B renomax A u C Brassica ren FRI
npejcTaBieH JByMs jJokycaMu — FRIa w FRIb, nokaau30BaHHBIMU Ha Pa3HBIX XpOMOCOMaXx.
[TocnenoBarenbHocTH FRI 13 TUIIONAHBIX BUJIOB B. rapa (renom A) u B. oleracea L. (renom C)
coxpausitorcst B cyoreHomax A u C terparuionsa Brassica napus L. (Wang et al., 2011; Irwin
et al., 2012; Fadina et al., 2013).

B remomax A wu C Brassica Bce mocienoBareabHOCTH TeHa FRI copepxar
KOHCEpBAaTUBHBIM ydacTok, coorBercTBytommii B Oenke FRIGIDA nentpanbHOMYy AoMeHY
Frigida nymnoii 286—308 aMMHOKUCIIOTHBIX OCTAaTKOB (a.0.), XapaKTepHOMY JJIs cynepceMeiicTa
6enkoB FRIGIDA u FRIGIDA-LIKE (Risk etal., 2010). Panee mb1 nokazanu (Fadina et al.,
2013), urto mpuUCYTCTBUE crnenuPUUHON 37-aMUHOKMCIOTHOW TMOCIEAOBATEIHHOCTH B
N-KOHIIEBOM YacCTH NPOAYKTOB TpaHCIALUUHU TeHOB FRIa n FRIb no3BOJIET OTHECTU UX K KJIACCY
I FRIGIDA, a ne x FRIGIDA-LIKE. benok FRIGIDA A. thaliana conepxut coiled-coil qomensl
B JIBYX NoJIOKEeHUsX, B N- u C-koHIeBbIX oOmacTsx. B N-konieBoi obmactu coiled-coil nomen
pacrionoxked Mexxay 50 u 100 a. o., a B C-koH1eBo# oOmacti — mexy 405 u 450 a. o. B ciyyae
Brassica OucnupaipHasi CTpyKTypa HaOmionaeTcss Ha N-KOHIIEBOM yacTh OenKa TOJNBKO Yy
FRIGIDAa B. oleracea m mipenckaspiBaeTcsi ¢ MeHbIIel BeposTHOCTHIO (0,76), yem y Oenka-
npototuna u3 A. thaliana (0,90). Ha C-xkonneBoM yuacTke Oeinka oGpazoBanue coiled-coil
noMmeHa y Bcex OenkoBbix mocnenoBarenbHocTedt FRIGIDAa u FRIGIDAb mpeackaszano ¢
BbicOKOM  BepoaTHOocThio  (0,90). Ilpm  cpaBHUTENbHOM  aHalIM3€  AMMHOKHMCIOTHBIX
MOCJIe0BATENbHOCTEN Mbl OOHAPYKUIIU XapaKTEPHbIE BOCbMU-aMUHOKHUCIOTHBIE TIOBTOPBI: TPU
nosropa MEEARSIS y FRIGIDAa u n8a nosropa MEGEARSIS 1 MQGEARSIS y FRIGIDAD,
KoTopble cxonaHbl ¢ eauHcTBeHHBIM moBTopoM MEEKARSLS y FRIGIDA A. thaliana. Ot
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MIOBTOPHI MEPEKPHIBAIOTCSA ¢ KOHCEpBAaTUBHBIM M coiled-coil momenamu B C-KOHIIEBOM ydacTKe
Oenka.

O6a nokyca FRI skcripeccupyrotcs (Wang et al., 2011; Irwin et al., 2012; Fadina et al.,
2013), ognaxo OoJiee olpeIeIeHHbIE J0KA3aTEIbCTBA CBA3H 3TOr0 IeHa C EPEX0A0M PACTEHUH K
LBETEHHUIO MOJIY4€HBI TOJIBLKO il Jokyca FRIa: B cnydae B. napus nokasana cBsa3b FRIa ¢ QTL
U1 BpeMeHu nepexoga k 1BereHuro (Wang et al., 2011), a B ciayuae B. oleracea ren FRla
KOMIUIEMEHTUPOBAJI HEAKTHBHBIN T'eH fri y MyTanToB A. thaliana (Irwin et al., 2012). @ynkuus
nokyca FRIb noka HEU3BECTHA.

B 5TOoM coOOmieHMH MbI JOMOJHWIM paHee OMYyOJIMKOBAHHBIE JAaHHBIE HOBBIMU
CBEJICHHUSIMH O CTpoeHUH reHa FRI y nunnouna Brassica nigra (L.) W. D.J.Koch (renom BB) u
TerpaiousioB Brassica carinata A. Braun (renom BC) u Brassica juncea (L.) Czern. (reHom
AC). Comocrapienue rmocieaoBareabHocTed B reHomax A — C y mectu BuaoB Brassica
MO3BOJIMJIO OIEHUTh Ha 0OJiee HIMPOKOM TeHETHYECKOM Marepuaie noiaumopdusm rena FRI B
muaur A/C ¥ clienath HEKOTOPhIE MPEANOIOKCHHSI OTHOCUTEIBHO AUBEPreHINH reHa FRI mipu
pacxoxxaenuu auHui Brassica A/C u B.

MaTepI/laJlbI H METO/bI

Cemena Obun monydeHsl u3 koiuiekiui Centre for Genetic Resources (CGN),
Barenunren, Hunepnanasl. CemeHa mpopaiiyBaid Ha BIaXHOW (QHIBTPOBaIbHON Oymare aBa
JHS ¥ 3aT€M BBICA)KMBAJIM B NOuBY. PacTeHus BbIpalliMBaiM MpU KOMHATHOM TeMIeparype U
BJIQKHOCTH TpH TOCTOSHHOM ocBemennn mox JiamrnamMu OSRAM  Circolux EL (24W).
['enomuyro JIHK Bbaensiam u3 MOJOMBIX JMCTHEB ¢ OMOIIbI0 Habopa AxyPrep™ Multisource
Genomic DNA Miniprep Kit (Axygen Biosciences, CIIIA). Konnentpanuto Beiaenenson JTHK
u3Mepsiu ripu 260 HM Ha NanoPhotometer P 300 (IMPLEN, I'epmanus).

I'oMosoruunble mocieqoBaTeNbHHOCTH FRI Oblin m3BnedeHsl u3 0a3 manueix EST, GSS
u SRA T'enbanka (Benson etal., 2013) u 6a3br manneix BRAD (Cheng etal., 2011) ¢
ucnionp3zoBanueMm mnporpamMmmbel  BLASTN  (Altschul etal.,, 1990). Jlns MHOXECTBEHHOTO
BBIPAaBHUBAHUS HYKJICOTUIHBIX ¥ aAMHUHOKHCIOTHBIX IIOCJIE€IOBATEIbHOCTEH HCIIOJIb30BAIU
nporpammy ClustalW2 (Chenna et al., 2003). ITogGop mpaiiMepoB Ui MOJUMEpPA3HON LIETTHON
peakuu  (I1IIP) mpoBomunu Bpy4YHYHO Ha OCHOBAaHMM MHOXXECTBEHHOTO BBIPABHUBAHUS
nocnenoBarenbHocTell. IlogoOpanHble TakuMm oOpa3zom mpaiimepsl (puc. | u  Tabm. 1)
ONTUMHU3UpPOBANIN ¢ nomomuibio mporpammsl Oligonucleotide Properties Calculator (Kibbe, 2003)
IO CIeAyIoIUM MapaMeTpaMm: Temneparypa orxura, GC cocraB, BO3MOXKHOE 00pa3oBaHUeE
mnuiek W AuMepoB. ONTUMHU3UPOBAHHBIE NpaliMepbl ObUIM TMPOBEPEHbI HAa BO3MOXKHOCTh
Hecnenu(pUYHOro OTKUra ¢ nomouibio nporpaMMmel BLAST. Bee mpaiiMepbl CMHTE3HpOBaHbI
komianuer «CHHTOI», MOCKBa.

I[P npooaunu B ammiaugpukarope DNA Engine PTC 200 (Bio-Rad, CIIIA).
Peakunonnas cmecr 06béMom 10 Mk coxepxkana: 10x PCR 6ydep, 2 MM MgCl2, 100 ur
renomuoit JIHK, 0,2 MM dNTP, 1 MM npsimoro and 1 MM ob6patHoro npaiimepos, u 1 U Tag-
JHK nomumepasbr (Fermentas, I'epmanus) win 2,5 U Pfu-nomumepassr (Fermentas). ITLP
MPOBOJWIIN UCMOJIB3Ys cieayromyro nporpammy: 1 nukn 30 cexk mpu 94°C, 30 nuknoB 30 cek
npu 61°C (temmepaTypa OT)KHUTa B COOTBETCTBHHM C pAacyeTHOW [UId IMOAO0OpaHHON mapsl
npaitmepoB), 3 muH 30 cek nipu 72°C, onun muka 15 mun npu 72°C. Pa3nenenue npoaykToB
aMITU(UKAITMA TTPOBOJMIIM C MCIIONB30BaHUEM Tenb-3ekTpodopesa B 0,8% arapo3Hom rene.
Araposy cmemuBanu ¢ 1x TAE 6ydepom (40 MM Tris acetate, 1| MM EDTA, 0,8 r arapo3sr Ha
100 mn 1x TAE 6ydepa) ¢ nobaBnennem 6pomuna stunus (0,1 mxr/m). Paznenenue pparmeHToB
JHK npoBoawimm npu HanmpspKEHUH dJIeKTpudeckoro mosst 6-7 B/cm. Pesynbrats! anexktpodopesa
¢ukcrupoBanu B ynprpaduosnere (A1uHa BOIHBI 312 HM) ¢ moMoIIbi0 UGPOBOI CUCTEMBI T€Ib-
nokymeHTaruu Biotest (buokom, Mockga).

Ounmennsle ¢parmentsl JJHK kmonupoBanmu ¢ momompio Habopa PCR Cloning Kit
InsTAcloneTM (Fermentas) ¢ ucnonb3oBanueM Bektopa pTZS7R/T. Tpanchopmanuio KIeTOK
nabopatopHoro mramma E. coli JIM109 npousBoaunu ¢ ucnonb3oBanueMm Habopa TransformAid
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(Fermentas). TpancopmupoBaHHBIE KJIETKM BBICEBAIM HA CEJCKTHUBHYIO Cpeay C
amrunmmnHOoM, X-gal u IPTG s npoBenenus 6emno-ronyooi cenexkuun TpanchopmanToB. Jis
BeienieHus miasmugHor JIHK ucnonszoBamm nHa6op AxyPrep Plasmid Miniprep Kit (Axygen
Biosciences) cornmacHo nmpotokoiny ¢pupmbl-ipousBoautens. KnonupoBannsie pparmentst JJHK
CEeKBEHUpOBaJIM Ha aBToMartmueckoMm aHanuzatope ABI 3130 (Applied Biosystems, CIIA), u
XpOMaTOrpaMMbl ~ HYKJICOTUJHBIX TIOCJEIOBAaTEIbHOCTEH OBbUTM BU3YyaJlbHO HM3Y4Y€HBI C
ucnonb3oBanueM Chromas Lite 2.0 (Technelysium, ABcTpanus).

[TocnengoBarenbHOCTH TOMOJIOTOB FRI ObLTM cOOpaHbl ¢ MOMOIIBIO aNropuTMOB Martinez
n Needleman-Wunsch B makere SEQMAN (Swindell and Plasterer, 1997). [ns
(roreHeTHYECKOro aHaau3a Mbl Hcmoib3oBain anroputM Maximum Likelihood B makere
MEGAS (Tamura etal., 2011). Jlnas onpeaeneHus SK30H-MHTPOHHOH CTPYKTYpPHI MBI
ucnionb3oBanu  anroput™ FGENSH (Softberry, Mount Kisco, CIIIA) u cpaBHeHue c
MOCJIEIOBATEIbHOCTAMU ~ TPAHCKPUIITOHA. AMMHOKHUCIOTHBIE MOCJIEI0BATEIbHOCTH  ObUIH
TPaHCIMPOBAHBI C HCIONB30BaHUEeM porpaMMmel Expasy Translate tool (Gasteiger et al., 2005).
Jns pacnio3HaBaHusi xapakTepHbix qoMmeHOB Oenka FRIGIDA Mbl ucnonp3oBanu 6a3y IaHHBIX
Pfam. version 24.0 (Punta etal., 2012) c cooTBeTcTByIOIIEH MpOrpaMMoOil TMOUCKa, a AJs
npeJscKa3anus OucnupanbHeix cTpykTyp — nporpamMmy COILS (Lupas et al., 1991).

Pe3y.]'ll>TaTbI Hu oﬁcy)wle}me

Jns BBIOENEHUS M CTPYKTYPHOI'O aHAIM3a IMOCIEA0BAaTEIbHOCTEN roMoioroB FRI B
reHomax Brassica Mbl UCIIOJIB30BaJIM METOJI T€HOB-KAH/IUTATOB. B KauecTBe reHa-nmpoTOTUIIA MBI
BbIOpany (GyHKUMOHATNBHBIN TeH FRI w3 A. thaliana mozmHouserymero skotuma HS51 (NCBI
GenBank accession number AF228499).

Mpbl npopomkuium u3ydeHue mnocienosarenbHoctelt FRI B cybrenomax A um C vy
TETPAIJIOUIHBIX BUIOB B. carinata (renom BC) u B. juncea (renom AB). C mOMOIIBIO CUCTEMBI
npaiimepoB (cM. Tab6n. 1, puc. 1) MBI KJIOHMpPOBaIM U3 OTUX BHJAOB HYKJICOTHIHbBIC
nocienosarenbHocTd FRIa: ans ammndukanun FRIa u3 cybreHoMa A HCHOJNB30BAIM Mapy
npaitmepoB BraFRIaF u BraFRIaR, a nns cyorenoma C — BolFRIaF u BolFRIaR.

Tab6auna 1. Cucrema npaiiMmepos s ammuinukannu rena FRI n3 renomos Brassica

Pasmep
aAMILTUKOHA,
Jokye [TocnenoBarenbHOCTH MpSMOTo (F) u obparnoro (R) TeMH.o maps
HpanimMepoB oTxwura, °C
HYKJICOTHJIOB
(m. H.)
BraFRIaF
; 5" ATCCCCAATGGCCGTCCG ¥’
BjuA.FRIl.a BraFRIaR
5" AAGCTTTCTGCTTGTTAAGCCC 3°
BolFRIaF 62 ~ 2300
5" ATCCCCAATGGCCGTCCG ¥’
BcaC.FRI.a BolFRIaR
5’GATCCTAAGCTTTGTGTTTATTAAATAA3’
BrFRI688F
5" GGCTGCTGTTGCGTGGAAGAA 3’
* ~
Bras.FRI BrERI2114R 58 900
5’ TCCTGTGATTGGACAAAGCCAAGT 3’

* ¢parmeHT rena FRI, KOTOpPBIH COOTBETCTBYET MOUTH BeeMy aoMeny Frigida u 6onbiueit yactu C-
KOHIIEBOM 001acTH.
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CpaBHUTENBHBIN aHATU3 KIOHUPOBAHHBIX TOCIEIOBATEILHOCTEH IMOKa3aj, YTO OHU Ha
96-99% cXOmHBI C TMOCIeAOBaTeNbHOCTAMU FRIa W3 COOTBETCTBYIOIIMX TE€HOMOB B. rapa,
B. oleracea n B. napus (ta0i. 2). IlocnenoBarenbHocth BecaC.FRIL.a 06oiiee Bcero moxoka Ha
nocneaoBarenbHocTh  BolC.FRIL.a Al12DH (JN989363) (99%), a mocienoBareiabHOCTh
BjuA.FRlL.a wna 99% cxomna c¢ BraA.FRlL.a Chifu (JN015481). Takum o6pa3om,
nocjeaoBaTeabHOCTH TeHa FRIa reHoMOB A u C COXpaHSIOTCS B MPAKTUYECKH HEU3MEHHOM
Buze B cyorenomax A u Cy B. carinata v B. juncea TOYHO TaK e, Kak U 'y B. napus.

Ta6anna 2. CpaBHHUTeIbHBIH AHAJIH3 OJTHOPAa3MePHBIX NocjieaoBaTebHOCTel FRI
B reHomax u cyorenomax A u C BuaoB Brassica

Jlokycsl Jloxyc FRIa Jloxyc FRIb
FRIlawn FRIb Cybrenom A Cybrenom C Cy6renom A | Cy6renom C
B JUIMJIOU]I-
HBIX BILIAX BnaA.FRIl.a | BjuA.FRl.a | BnaC.FRl.a | BcaC.FRLa | BnaA.FRI.b | BnaC.FRIb
.I[ (JN936850) (JN936853) (JN936851) | (JN936852)
Brassica
BraA.FRIl.a
98 99 88 88 75 78
(JNO15481)
BraA.FRI.a 08 99 87 89 75 78
(JN882592)
BolC.FRIL.a
89 88 97 99 68 70
(JN191450)
BolC.FRIL.a
89 88 96 99 77 78
(JN989363)
BolC.FRIl.a
89 89 99 96 75 78
(JN882594)
BolC.FRl.a
89 89 99 99 77 78
(JN191392)
BolC.FRIl.a
89 89 96 96 77 78
(JN191393)
BraA.FRIb
80 80 80 79 98 94
(JN015482)
BraA.FRLb 80 80 80 79 99 94
(JN882593)
BolC.FRLD 79 79 78 79 90 99
(JN882595)
BolC.FRILb
79 79 78 79 90 99
(JN191449)

Jnis uzydenus reda FRI y B. nigra (reHom BB) 6b110 HE00X0a1MO pa3paboTaTh HOBYIO
cucTeMy TMpaiimMepoB, crenuuuHblx a1 B renoma. M3-3a orcyrcTBUs B 0a3ax JaHHBIX
nocnenoBarenbHocTell FRI B. nigra Mbl He CMOTJIM TI0J100paTh MpaiiMepsl Ha MOJHOPA3MEPHYIO
NOCJIE0OBATENBHOCTE ~ 3TOTO  IEHa. MHOXECTBEHHOE  BBIDAaBHUBAaHHUE  M3BECTHBIX
nocienoBarenbHocTel FRI y Brassicaceae mo3BOMWIO BBISIBUTH HanbOojiee KOHCEPBATHBHBIC
Y4acCTKH, KOTOPBIE MOIJIM COXPaHWUTbCA Yy B. nigra B Xxozxe »Bomounu. Ha ocHOBaHMM Takux
YYaCTKOB, KOTOpPBIE MPUCYTCTBYIOT BO BCEX MOCIEAOBATENBHOCTAX FRI, W30MUPOBAHHBIX W3
Brassicaceae, Obuta pa3paboTaHa ¥ ONTUMHU3UpPOBAHA CUCTEMa MpaliMEpoOB, KOTOpHIE
bnankupyroT pparmenT rera FRI o 0kos10 900 m.H. DTOT (hparMeHT BKIIFOYAET MTOYTH BECh
nomeH Frigida u 6onpmryro yacts C-koHIIEBOM obmactu (cM. puc. 1). DT mpailMepsl SBISIOTCS
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TOJILKO T€H-CNEeNU(UIHBIMU U HE MO3BOJISAIOT Pa3NyaTh TEHOM- U JIOKYC-CIIeU(pUIHbIE (POPMBI
reHa.

Brad FRIa

BraFRIaF

BrFRIGSSF BrFRI2114R
BraFRIaR

5 arc ' L i Tag 3
2293
BniB FRIx BiFRIGSSF BrFRIZ114R
—2 &
693 907 1203 1375 1456 2138

& | ] n
BolC FRILa

BolFRIaR
BolFRIaF —
1 " 907 1203 1296 1391 2069
5 arc ' i i TAA 3
2084
L J
N — xoH11eR 01 (' —xoHLIeR 011

Frigida gonien
P ermnoH P erHoOH

Puc. 1. Cxema pacnosoxenus npaiimepoB 1is amminpuxkaunu FRIa n3 A u C reHOMOB 1
o0Js1actu, conep:xaieii Frigida nomen:

1-2178 n 2069 — nonoxxeHue CTapT U CTON-KOJOHOB, COOTBETCTBEHHO y BraA.FRI.a v BolC.FRl.a.
WuTpOoHB! 0003HAYEHBI CIUIONIHOM YepHOM TuHIEH. YepHBIME MPSIMOYTOIEHUKaMU 0003HAYEHBI SK30HbI.
I, IT u II. Crpenkamu nokazano nosioxkenue npaimepon. BraFRIaF u BraFRIaR — npaiimeps! ams
ammmudukanuu FRIa u3 cyorenoma A B. juncea, BolFRIaF u BolFRIaR — npaiimepst muist
ammmnduxauuu FRIa n3 cyorenoma C B. carinata, 693 n 2138 — nonoxxenue npaiimepos BrFRI68SF u
BrFRI2114R ans ammumndukanum ¢pparmenta reda FRI w3 B. nigra. T opru30HTaIbHON CKOOKOH
0003HaYCHO IMOJIOKEHUE IIEHTPATLHOTO KOHCepBaTHBHOTO JjoMeHa Frigida. [ludpamu 0603HaueHBI
TPaHUIBI HHTPOHOB W 3K30HOB 10 OTHOIIEHUIO K BraA.FRI.a Chifu (JNO15481)

C stumu mpaiiMepaMu Mbl KJIOHUpOBaNU (parMeHT reHa FRI u3 B. nigra. CpaBHEeHUe
3TOro (pparMeHTa ¢ M3BECTHBIMU IocienoBareabHoCTIMU FRI BUunoB Brassica, A. thaliana n
Raphanus sativus L. (Tab1n. 3) nokasano, yto nocienoBarenbHocTb FRI u3 B. nigra (BniB.FRI.x)
cuiibHO oTinyaetcst oT FRI u3 renomoB A u C Brassica (50% cxoJcTBa) U cKOpee HallOMUHAET
FRI R. sativus (66%). N3-3a koHCepBaTUBHOCTH (pparmeHTa FRI B. nigra Cl0XHO ONpPEIETUTDH
€ro MPUHAUIEKHOCTD K ONPEIEIEHHOMY JIOKYCY.

OK30H-UHTPOHHAsl CTPYKTypa IIOJYyYEHHOW HYKJICOTUIHOW IOCIEA0BATEIbHOCTH
BniB.FRI.x Oblnia onpe/ienieHa myTeM COOTHECEHHsI €€ ¢ 9K30HaMU U UuHTpoHamu FRIa B. rapa u
B. oleracea. TlonyueHHbIN (pparMeHT MOJTHOCTHIO BKJIIOUAET B ce0s1 BTOPON 3K30H, 002 MHTPOHA
U 4acTHU BTOPOTO U TPEThero 3k30HOB. OOJacTh MEPBOro MHTPOHA HECET MHOXKECTBO JIOKYC- U
TeHOM-CIEIU(PUYHBIX, MOHOHYKJICOTHIHBIX U MOJMHYKJICOTHIHBIX 3aMEH, IPUMeYaTeiIbHO, YTO
MBI Hax0JuM Takue noiaumopdusmsl B reHax Ath.FRI w FRI.b, vo He B nokyce FRIa. OGnactb
BTOPOT'O HK30Ha Hamboyiee KOHCEPBATMBHA M COJEPKUT BOCEMb OJHOHYKJICOTHIHBIX 3aMEH,
oTmmuatomux FRI w3 renoma Brassica B ot renomoB A u C. Bropoit H”HTpOH B 3TOM (parMeHTe
OTIIMYAETCS OT COOTBETCTBYIOLIMX Yy4acTKOB FRI reHomoB A u C OJHOHYKJICOTHUIHBIMU
3aMEHaMHu U JAeJIEHNHUSIMHU. TPeTHil SK30H COAEPKUT MHOXKECTBO MHCEPLUHU M JENEIUN U UMEET
HauOoJbIlee CXOACTBO ¢ R. sativus. Mbl He Hanu B BniB.FRI.x 0061acTh MyTaHTHOTO caiiTa
CIUTaficCHHTa BO BTOPOM DJK30HE, omucaHHyio paHee B BraA.FRILb (Fadina et al., 2013). Ilo
pe3ynbpTaTaM CpaBHUTEIBHOIO aHaliu3a HYKJICOTUIHBIX IOCIenoBaTeNbHOCTEW FRI BUAOB
Brassica n ¢parmenta BniB.FRI.x MOXHO cJenaTh BBIBOJ, YTO IOCICIHUA 3HAYUTEIHHO
otinuaercs oT FRI renomoB A u C.
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Tadauna 3. CpaBHUTEILHBIN aHAJN3 MOCJIEI0BATEIbHOCTEN, COOTBETCTBYIOIIUX IOMEHY
Frigida y Brassicaceae, % cxoacTBa HyK/JI€OTHIHBIX MOC/I€10BaTeIbLHOCTEH

BniB.FRIL.x | Ath.FRI | Rph.FRI | BraA.FRIl.a | BraA.FRLb | BolC.FRIl.a | BolC.FRIL.b
BniB.FRI.x 100 37 66 51 50 50 48
Ath.FRI
(AF228499) 100 77 71 74 73 73
Rph.FRI
(FD580449) 100 86 82 87 81
BraA.FRI.a
(INO15481) 100 82 87 80
BraA.FRIb
(JNO15482) 100 80 23
BolC.FRIl.a
(JN882594) 100 81
BolC.FRLb
(JN882595) 100
A B
1 e 1
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J | | i
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Puc. 2. Ilpeackazanue coil-coiled crpykrypsl B 6esikax FRIGIDA y Arabidopsis u Brassica:
A — FRIGIDA A. thaliana (AAG23414), b — FRIGIDAb B. oleracea (AFC90010, AFC68978), B —
oenxu FRIGIDAa (AEJ81950, AFC68976) u FRIGIDAb (AEJ81951, AFC68977) y B. rapa n
FRIGIDADb (AFC68979) y B. oleracea, I' — ¢pparment 6enka FRIGIDA y B. nigra

JnuHa Tpanckpubupyemoro ¢parmenta BniB.FRI.x cootBercTByeT 344 a. 0. CpaBHEeHHE
9TOH aMHHOKUCIOTHOH IOCII€OBAaTEIbHOCTH C YK€ M3BECTHBIMU IOCIIEI0BATEIbHOCTSIMU
FRIGIDA Brassica noka3ano, uyto oHa ommke k FRIGIDAa (78-79%), yem k FRIGIDAb (73—

51



77%). CxonctBo ¢ FRIGIDA A. thaliana cocraBuno 72%. MHOXECTBEHHOE BbIpaBHUBAaHUE
aMuHOKUCIOTHBIX TocnenoBaTenbHocTe FRIGIDA w3 B. nigra ¢ FRIGIDA-LIKE 1 wu
FRIGIDA-LIKE 2 A. thaliana BeisiBuno Bcero 14—17% cxoacTBa U paziauuusi B XapaKTEPHBIX
AMUHOKHCIIOTHBIX OCTaTKax B C-KOHIIEBOM PErHOHE.

Hus C-xonmeBoro peruoHa Oenka FRIGIDA w3 B. nigra obOpa3zoBanue coiled-coil
CTPYKTYpHI Ipeicka3aHo ¢ BeposTHOCThIO 1,0 (puc. 2), 371ech MNPUCYTCTBYET OJIUH IOBTOP
MEEEARALIS, KOTOpBbIi OTAHYaeTCs ABYMs 3aMEHAMH OT COOTBETCTBYIOIIETO MOBTOpa B Oenke
FRIGIDA wu3 A. thaliana, Tpems 3ameHamu — oT noBTopa B FRIGIDAb u onmHoli 3ameHol u
uHcepuuein — ot FRIGIDAa. Ilo xomuuectBy mnosropoB FRIGIDA B. nigra cxopee
cootBercTByeT FRIGIDAD, a mo amuuokucinotHomy coctaBy — FRIGIDAa.

[Ipu ¢unoreHeTHUECKOM aHAM3E ATOrO y4yacTka reHa FRI OTYETIMBO pPa3InYaroTCs
MOCIIEeI0BATEIbHOCTH, MNpHUHAIeKaMe K JuHusM Brassica A/C m B u paBa knactepa
Brassicaceae, coorBercTByromue JuHusM [ u II (puc. 3). Pe3ynbrarsl cpaBHUTENBHOIO aHAIN3a
HYKJICOTUJIHBIX M aMUHOKHUCJIOTHBIX nocienoBarenbHocTed FRI B. nigra moka He MO3BOJSIOT
OTHECTH KJIOHHPOBAaHHBI (QparMeHT K OIpeesieHHOMY JIOKyCy, HO C HEKOTOpOH
OCTOPOYKHOCTBIO MOKHO IIPEANONIOKUTH, YTO FRI B. nigra n R. sativus cxonssl ¢ FRIa y nuaun
A/C Brassica.

91 JNG36853 B. napus
Brassiceae 98 JN882594 B. oleracea
JN989363 B. oleracea
JNO15481 B. rapa
Locus a
100 08 JNG36850 B. napus
JN882592 B. rapa

|: B. nigra ‘ GenomeB
92

FD580449 Raphanus sativus

Genome C

Genome A

. 86}
Lineagell
100 JN882595 B. oleracea
Genome C

Locus b JN936852 B. napus

10 100 JN836851 B. napus
T‘E JNO15482B.rapa | Genome A

s 73 JN882593 B. rapa
Eutremeae DQ089808 Thellungiella halophila
Arabideae (_90': DQ310511 Arabis glabra
100 | DQ310510 Neslia paniculata

2 EF015697 Pachycladon stella

C li [ DQ167445 A. arenosa

: amelineae 1

Lineage | 68 XM002864049 A. lyrata
JF318223 A. thaliana

JF318402 A, thaliana

AF228498 A. thaliana

Puc. 3. lenaporpamma romoJsioros FRIGIDA y sunoB Brassicaceae

Anroputm Maximum Likelihood, bootstrap paccuuran ans 1000 nmoBTopos. [lepeBo ykopeHeHO
OTHOCHUTEIHHO HYKIICOTHIHOM nocienoBatensHOCTH FRIGIDA w3 A. thaliana H51 (AF228499).

CpaBHEHHE BCEX MCCIENOBAaHHBIX IOCIIEN0BaTeNbHOCTEN U3 reHomMoB A u C (puc. 4)
HarJISHO WJUTIOCTPUPYET HAIM MPEJCTaBIE€HUs O IBYX Jokycax FRI B nunuu Brassica A/C n
JIeTbHOM ToNuMopdu3Me 3Tux JokycoB. [locnenoBarenbHOCTh BniB.FRI.x COOTBETCTBYET
ckopee FRIa, yem FRIb. Ham moka He yaanoch 0OHapyKuTh BTOpoi jokyc FRI B reHome B
Brassica. Bo3MOXHO, B 3TOM OTHOIIEHMH TreHOM B Brassica cxopeH ¢ OOJBIINHCTBOM
uccienoBaHHbIX Gopm Brassicaceae, rie 3TOT reH MpeACTaBlIEH TOJIbKO OJHUM JIOKycoM. Ecmu
B. rapa, B. oleracea v pOou3BOHBINA TETpAIUION] B. napus SBISAIOTCS UCKIIOYEHUEM U3 00IIEero
mpaBuja, TO MOXKHO JOTIYCTUTb, YTO JIOKYC FRID BO3HUK yXe mocie pacxoxacHus Juaui A/C
(the rapa/oleracea lineage) u B (the nigra lineage), Ho 1o nuBepreHnmu renomoB A u C, y ux
obmero maneononuronanoro npeaka (Tang et al., 2012).
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Ecnu nokyc FRIb neficTBUTENBHO y4acTBYET B PETYJIALUU NIEPEX0/1a K IBETCHUIO, MOXKHO
HOPEANOoN0XKUTh, YTO OH coxpaHwics B JuHMM A/C B CBA3M C OCOOEHHOCTIMH
(dpakurOHUPOBAaHUS AYIUIMLIUPOBAHHBIX T€HOB y B. rapa m B oleracea, »BOMIOIUS KOTOPBIX
npoucxoqwia B Oojee NPOXJIAagHBIX KIMMAaTHYECKHUX yCIOBHAX. B monp3y Takoro
MPEANOI0KEHHS] TOBOPUT M30UpaTEIbHOE COXpaHeHue y B. rapa MHOXeCTBeHHbIX Konuid FLC
KaK KJIIOUEBOI'0 I'€Ha Mepexo]a K [BETCHUI0, KpUTUYHOTO Ul aJalTaluy K yCIOBHUSIM BHELIHEH
cpensl (Tang et al., 2012).

. rapa JN015481
. juncea Agenome

. hapus JN936850

ﬁ

Locusa

. carinata

. hapus JN 936853 Cgenore
. oleracea JN882594

ﬁ

> M W W m W W m W W W w
1

.nigra | B genome

. hapus JN936851

. rapa JN015482

. hapus JN936852

. oleracea JN882595
. thaliana AF228499

ﬁ

A genome

Locushb

ﬁ

‘ Cgenome

Puc. 4. lenaporpamma romosioroB FRIGIDA B renomax Brassica A u C

Anropurm Maximum Likelihood. [lepeBo ykopeHEHO OTHOCHTEIHHO HYKICOTHIHOMN
nociienoBarebHOCTH FRIGIDA w3 A. thaliana H51 (AF228499).

3akaoueHue

B otnuume ot GonbmuHcTBa Brassicaceae, y nUmiionaHbeIX BUIOB B. rapa u B oleracea
(rerombl A u C) ren FRIGIDA npesacrtaBieH IByMs HOIMMOP(HBIMU JIOKYCaMH a U b, KOTOpbIe
COXPaHSIOTCA B IOYTH HEU3MEHHOM BUJIE B AJUIONONUAIUIONAAX B. carinata, B. juncea n B. napus
(rerombl BC, AB u AC). Y B. nigra HaiineH Tonbko ouH J0Kyc FRIGIDA, cXOIHBIH ¢ TOKyCOM
a BreHomax A u C.

ABtop  Omaromaput IlenTtp komektuBHOTO  Tonb3oBanus «BHUUCB» 3a
CEKBEHUPOBAHUE HYKJICOTUIHBIX MocienoBaTenbHocTell rena FRIGIDA.

Jlureparypa

Altschul S., Gish W. Miller W. Myers E., Lipman D. Basic local alignment search tool // J. Mol.
Biol. 1990. V. 215. P. 403+410.

Amasino R. Seasonal and Developmental Timing of Flowering // Plant J. 2010. V. 61. P. 1001-1013.

Cheung F., Trick M., Drou N., Lim Y. P., Park J.-Y., Kwon S.-J., KimJ.-A., Scot, R., Pire, J. C.,
Paterson A. H., Town C., Bancroft I. Comparative Analysis Between Homoeologous Genome
Segments of Brassica napus and Its Progenitor Species Reveals Extensive Sequence-Level
Divergence // Plant Cell. 2009. V. 21. P. 1912-1928.

Benson D. A., Cavanaugh M., Clark K., Karsch-mizrachi I., Lipman D. J., Ostell J., Sayers E. W.
GenBank // Nucl. Acids Res. 2013. V. 41. P. 36-42.

Cheng F., Liu S., WulJ., Fang L., SunS., LiuB., Li P., Hua W., Wang X. BRAD, the genetics and
genomics database for Brassica plants / BMC Plant Biol. 2011. V. 11. P. 136.

Chenna R., Sugawara H., Koike T., Lopez R., Gibson T. J., Higgins D. G., Thompson J. D.Multiple
sequence alignment with the Clustal series of programs // Nucl. Acids Res. 2003. V. 31. P. 3497—
3500.

53



Choi K., KimJ., Hwang H. J., Kim S., Park C., Kim S. Y., Leel. The FRIGIDA Complex Activates
Transcription of FLC, a Strong Flowering Repressor in Arabidopsis, by Recruiting Chromatin
Modification Factors // Plant Cell. 2011. V. 23. P. 289-303.

Couvreur T. L. P., Franzke A., Al-Shehbaz I. A., Bakke F. T., Koch M. A., Mummenhoff K. Molecular
Phylogenetics, Temporal Diversification, and Principles of Evolution in the Mustard Family
(Brassicaceae) // Mol. Biol. Evol. 2010. V. 27. P. 55-71.

Fadina O. A., Pankin A. A., Khavkin E. E. Molecular Characterization of the Flowering Time Gene
FRIGIDA in Brassica Genomes A and C // Russ. J. Plant Physiol. 2013. V. 60. P. 279-289.
Franzke A, Lysak M. A., Al-Shehbaz I. A., Koch M. A., Mummenhoff K. Cabbage Family Affairs: the

Evolutionary History of Brassicaceae // Trends Plant Sci. 2011. V. 16. P. 108-116.

Gasteiger E., Hoogland C., Gattiker A., Duvaud S., Wilkins M. R., Appel R. D., Bairoch A. Protein
Identification and Analysis Tools on the ExPASy Server // In: Walker J. M. (ed): The Proteomics
Protocols Handbook, Humana Press. 2005. P. 571-607.

Geraldo N., Baurle L., Kido, S. K, H, X., Dean C. FRIGIDA Delays Flowering in Arabidopsis via a Co-
Transcriptional Mechanism Involving Direct Interaction with the Nuclear Cap Binding Complex
// Plant Physiol. 2009. V. 150. P. 1611-1618.

Irwin J. A., Liste C., Soumpourou E., Zhang Y., Howell E. C., Teakle G., Dean C. Functional Alleles of
the Flowering Time Regulator FRIGIDA in the Brassica oleracea Genome // BMC Plant Biol.
2012. V. 12. P. 21-35.

Johanson U., Wes, J., Liste, C., Michael, S., Amasin, R., Dea, C. Molecular Analysis of FRIGIDA, a
Major Determinant of Natural Variation in Arabidopsis Flowering Time // Science. 2000. V. 290.
P. 344-347.

Kibbe W. A. OligoCalc: an online oligonucleotide properties calculator // Nucl. Acids Res. 2007. V. 35
(suppl 2). P. 43-46.

Le Corre V., Roux F., Reboud X. DNA Polymorphism at the FRIGIDA Gene in Arabidopsis thaliana:
Extensive Nonsynonymous Variation Is Consistent with Local Selection for Flowering Time //
Mol. Biol. Evol. 2002. V. 19. P. 1261-1271.

Lupas A., Van Dyke M., Stock J. Predicting Coled Coils from Protein Sequences // Science. 1991. V. 252.
P. 1162-1164.

Punta M., Coggill P. C., Eberhardt R. Y., Mistry J. The Pfam protein families database // Nucl. Acids
Res. 2012. V. 40. P. 290-301.

Risk J. M., Lauri R. E., Macknight R. C., Da, C. L. FRIGIDA and Related Proteins Have a Conserved
Central Domain and Family Specific N- and C-Terminal Regions That Are Functionally
Important // Plant Mol. Biol. 2010. V. 73. P. 493-505.

Shindo C. Aranzan, M. J., Liste, C., Baxter C., Nicholl, C., Nordborg M., Dea, C. Role of FRIGIDA and
FLOWERING LOCUS C in Determining Variation in Flowering Time of Arabidopsis // Plant
Physiol. 2005 V. 138. P. 1163-1173.

Strange A., Li P., Liste, C., Anderso,J., Warthman, N.,  Shindo C., Irwin J.,  Nordborg M.,
Dean C. Major—Effect Alleles at Relatively Few Loci Underlie Distinct Vernalization and
Flowering Variation in Arabidopsis Accessions // PLoS ONE. 2011. V. 6: €19949. P.1-11.

Swindell S. R., Plasterer T. N. SEQMAN // Sequence data analysis guidebook. Springer New York, 1997.
P. 75-89.

Tamura K., Peterson D., N., G., M., S. MEGAS5: Molecular evolutionary genetics analysis using
maximum likelihood, evolutionary distance, and maximum parsimony methods / Mol. Biol.
Evol. 2011. V. 28. P. 2731-2739.

Tang H., Woodhouse, M. R., Cheng F., Schnable J. C., Pedersen B. S., Conan, G., Wang X, Freeling M.,
Pires J. C. Altered Patterns of Fractionation and Exon Deletions in Brassica rapa Support a Two-
Step Model of Paleohexaploidy // Genetics, 2012. V. 190. P. 1563—-1574.

Wang N., Qian W., Suppan, 1., Wei L., Mao B., Long Y., Meng J., Muelle, A., Jung C. Flowering Time
Variation in Oilseed Rape (Brassica napus L.) Is Associated with Allelic Variation in the
FRIGIDA Homologue BnaA.FRI.a //J. Exp. Bot. 2011. V. 62. P. 5641-5658.

Warwick S. 1., Sauder C. A. Phylogeny of Tribe Brassiceae (Brassicaceac) Based on Chloroplast
Restriction Site Polymorphisms and Nuclear Ribosomal Internal Transcribed Spacer and
Chloroplast trnL Intron Sequences // Can. J. Bot. 2005. V. 83. P. 467-483.

54



MMPUKJIATTHASI BOTAHUKA OT H. . BABUJIOBA 10 HAIIIUX JHEM
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INPUMEHEHHUE ®AKTOPHOI'O U JUCKPUMHNHAHTHOI'O AHAJIM3A
JIJIA OIIEHKHA UCXOJHOI'O MATEPHUAJIA COM ITIO YPOKAMHOCTH
3EJJEHOM MACCHI U JIM®PEPEHIIUAIIMA COPTOB
1O HAITPABJIEHUAM UCITIOJIb3OBAHUA

M. O. BypJasiesa, JI. JI. MaJjibieB
Bceepocculickuii HayuHO-HCCIIEI0BATENIbCKU HHCTUTYT pacTenueBoacTa uM. H. M. BaBuiosa
Poccenbxo3akanemun, Cankt-IletepOypr, Poccus, e-mail: m.burlyaeva@vir.nw.ru

Pe3rome

o pe3ynbpraTtam GakTOpPHOTO U AUCKPUMHUHAHTHOTO aHAU30B 92 X03sHCTBEHHO-OMOIOTHIECKUX
npu3HakoB 270 00pa3lioB CcOM KOPMOBOI'O HANpaBJICHUs HCIIOJIb30BAHUSI BBISIBICH KOMIUIEKC
MOKa3aTeneH, NO3BOJIMBIINHN pa3AeinuTh 00pa3lbl Ha TPH IPYIbI: CEHHbIE, 3€JICHOYKOCHbBIE U CHIIOCHBIE.
CaMpIMU Ba)XKHBIMH TPU3HAKaMH U TUQQPEpEHIUAIMA COPTOB IO THUIMAM HCIOJIb30BAaHUS SIBISIOTCS
YHCIIO JINCTHEB M YKHCIIO Y3JI0B HAa PACTEHHHU, THIT BEPXYIIKH, IIMPHHA PyOUNKa CEMEHH, Macca JIMCTHEB U
ux pasmep. Ilpumenenune (akTOpHOTO aHalu3a MO3BOJIMIO OOHAPYXKHUTH YCTOHYHBYIO IKOJOTHUYECKH
CTaOUJIbHYI0 KOPPENSIMOHHYIO CBS3b MEXKIY MaccOoi pacTeHHs M YUCIOM JIMCThEB Ha PACTEHHUU.
IIpu3Hak 4yucna JUCTHEB HAa PACTEHUU MOXKHO HCIIOJIB30BaTh KaK IPU3HAK-WHIUKATOP IPU KOCBEHHOU
OLIEHKE 00pa3L0B B CEJCKINU Ha BBICOKYIO YPOXKaHHOCTH 3€JICHOI MacChl.

KiroueBrle cimoBa: cosl, U3MEHYHMBOCTh KOJHMYECTBEHHBIX NPU3HAKOB, YPOKAWHOCTH 3€IEHON
Macchl, (PaKTOPHBIH aHai3, JUCKPUMHHAHTHBIN aHAIH3.

APPLICATION OF FACTOR AND DISCRIMINANT ANALYSIS
FOR EVALUATION OF THE SOURCE MATERIAL OF SOYBEAN
FOR GREEN MANURE YIELD AND DIFFERENTIATION OF VARIETIES
BY DIRECTION OF UTILIZATION

M. O. Burlyaeva, L. L. Malyshev
N.L.Vavilov All-Russian Research Institute of Plant Industry,
Saint-Petersburg, Russia, e-mail: m.burlyaeva@vir.nw.ru

Summary

According to the results of factor analysis and discriminant 92 agronomical and biological
characters of 270 samples of soybean of fodder usage, a set of indicators was established, which divide
the sample into three groups: hay, green and silage. The most important characters for differentiation of
varieties by utilization types are the number of leaves and number of nodes per plant, the type of top, seed
hilum wide, leaf mass and size. Application of factor analysis found a sustainable ecologically stable
correlation between the mass of the plants and the number of leaves per plant. Character the number of
leaves per plant can be used as an indicator in the indirect evaluation of samples in the breeding of a high
yield of green mass.

Key words: soybean, variability of quantitative traits, yield of green mass, factor analysis, linear
discriminant analysis.

BBenenne

B MupoBoM 3emienenuu cosi OJHa U3 CaMbIX PAcIpPOCTPAHEHHBIX 3€PHOBBIX OOOOBBIX
KynbTyp. OHa BBIIENAETCS LEHHBIM XMMHMYECKHM COCTaBOM W YHUBEPCAIBHOCTBIO
UCIIOJIb30BaHUsl B IPOMBIIIIEHHOCTH M CEJIBbCKOM XO03siicTBe. OTpOMHO 3HAU€HUE COM Kak
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KOPMOBOH KYJIbTYpBI, €€ BBIPAIIUBAIOT HA 3€JIECHBIH KOPM, CEHO, CHJIOC U T. JI. 3eJieHas Macca CoU
COJICPXKUT OOJBIIIOE KOJUYECTBO Oenka, KapoTWHA, Kaiblusa, (ochopa, MUKpPOIIEMEHTOB. B
OTJIMYUE OT MHOTOJIETHUX O0OOBBIX TpaB, Y Hee JUIMTENbHOE BpeMs (OT LBETCHHS /0 HaIMBa
0000B) HEe CHIKaeTcs muTaTenbHas 1eHHoCTh (Enken, 1959; Jlemenko u ap., 1987).

B namieii crpaHe BBIpaIlIMBalOT, B OCHOBHOM, 3€PHOBBIC M 3€PHO-KOPMOBBIE COpPTa, TaK
KaK B OT€YECTBEHHOM KOPMOITPOU3BOJICTBE HE CYIIECTBYET UeTKON Au(depeHInanuu COpTOB 1o
TpynIaM, CBS3aHHBIM C HalpaBJIeHUEM KOPMOBOTO UCHOIb30BaHUsA. OOBICHIETCS 3TO
OTCYTCTBHEM HOBBIX MPOAYKTUBHBIX, CHEIUAIU3UPOBAHHBIX, MPUCIOCOOIEHHBIX K MECTHBIM
YCIIOBHSIM KOPMOBBIX COPTOB COM. MeXay TeM Uil CKapMIIMBAHUS 3€JIEHOW MacChl B CBEXEM
BUJE, JUISI CWJIOCOBaHMS W JJIs 3arOTOBKM  CEHa  I[eJIecCO00pa3HO  MCIOJIB30BATh
CHEeMATU3UPOBAHHBIE COPTA CO CBOMCTBAMU, ONMPECISIOUIMMHA UX HPUTOAHOCTD JUIS KaXKJOTO
U3 YKa3aHHBIX HaIllpaBJICHUH.

OOpa3npl  KOPMOBOH  COM  PAa3HOTO  HANpaBJICHUS  HCIOJIb30BAaHHUS  JTOJDKHBI
COOTBETCTBOBATh ONPEJCICHHBIM TpPeOOBaHUSAM. 3€JICHOYKOCHBIE COpTa JOJKHBI OBITh
OTHOCHTEJIEHO BBICOKOPOCIBIMH, ¢ HErpy0Ooil u Ooraroil OenkoM, caxapamu, MUHEpPaIbHBIMU
BEIIECTBAMH U BUTAMHUHAMU 3€JICHON Maccoii, CIOCOOHBIMH K MHTEHCHBHOMY €€ HapalluBaHHUIO
[OCJI€ CKAIIMBaHMS, MEIJICHHO CTaperomMMHU JHUCThIMH. CopTa, MCHOJb3yeMble Ha CEHO M
TPaBSHYIO MYKY, IOJDKHBI OTJINYAThCSI BBICOKUM BBIXOJIOM CYXHMX BEUIECTB M O€JiKa, TOHKUMH, HO
HE TIOJICTAIOIIMMH  BETBSMH, BBICOKOW  BETBHCTOCTBIO,  OOJHMCTBEHHOCTBIO,  CIIA0OM
OIYIIEHHOCTBIO, MEJIKHUMH, XOPOILIO YICPKUBAIOIIUMUCS HA PACTEHHM JIUCTHIMH, MEIKUMU
0600amu u cemenamu. CHIIOCHBIE COpPTa TaKXe JOJDKHBI 00€CIeUnBaTh BEICOKHE COOPBI 3€IeHOM
MacChl U CyXUX BEIECTB, MOBLIIIEHHOE COAepkKaHUe Oeska U caxapa, paBHOMEPHOE pa3MelleHHe
600608 1o sipycam. CTeOenb CHIIOCHBIX COPTOB MOKET OBITh TONIIE U TPyOee, YeM Yy CEHHBIX
COpPTOB, HO JOJKEH OBITh YCTOMUYMBBIM K OOJIAMBIBAaHUIO M IOJIETAHUIO. 3€pPHOBBIE COpTa s
KOPMOBOI'O HCIOJIb30BAaHUS JIOJKHBI OTJIMYAThCS BBICOKMM cojepxaHuem Oenka (44—46%) u
HE3aMEHUMBIX AMHHOKHUCIOT, HE3HAUYUTENBbHBIM KOJMYECTBOM AHTHUIUTATEIHHBIX BEIIECTB B
cemenax (Hosak, 1960; Jlemenko u ap., 1987). CenexkuroHepsl 1aBHO MOHSIN HEOOXOIUMOCTh
CO3/IaHUs CIELUAIU3UPOBaHHBIX KOpMOBBIX copToB (Jlemenko A. K. u ap., 1987), onnako
METOIOJIOTUH CETIEKI[UH TaKUX COPTOB JI0 HACTOSAIIETO BPEMEHHU HE CYIIECTBYET.

IIpu pemeHun BompocoB Kiaccupukauu (TPyHNIUPOBKH) B MEIULMHE M OHOJIOTUH
OTHUM W3 HamOoJiee MIMPOKO HCIOIB3YEMBIX METOJOB SIBISIETCS MUCKPUMWHAHTHBIA aHAIM3.
OTOT METO/ MO3BOJISIET Ha OCHOBE PA3JIUYHBIX XapaKTEPUCTHK OTHECTH M3ydaeMblii OOBEKT K
OJIHOW M3 HECKOJIbKUX TPYII HEKOTOPHIM ONTUMAaJIbHBIM 00pa3om (Ypobax, 1975; Jlakun, 1990).
[TpuMeHeHHe TaHHOTO METOJ]a IOMOTaeT BBIACHUTH MPU3HAKH, BHOCSINE HAaUOOIBIINN BKIIA]] B
GyHKIMIO TUCKpuMUHAIMKA. KpoMe TOro, Mo MOCTPOEHHBIM Ui KaKAOH TPpyNubl (QyHKIUSM
KJaccu(UKalul MOXKHO JIETKO MJeHTH(UIMpoBaTh 0O0BEKTHL. [lo3TOMY AMCKPUMHMHAHTHBIN
aHaJIM3 MOXKHO UCIIONIb30BaTh U JUISl PEIIEHHs] MHOTHX MPOOJIEM, BOSHUKAIONINX MPH CKPUHHUHTE
UCXOJIHOTO MaTepHaja W BBIIBJICHUU KPUTEpUEB OTOOpa COPTOB C HY)KHBIMU IapamMeTpaMu.
[Toctpoerne GpyHKIMNA KiIaccH(UKAIIUK, OTPEACISIOIMNX KaKI0e HAIPABICHHE MCTIOIh30BAHUS
KOPMOBOH COM, TO3BOJIUT BBIJICIIUTh OCHOBHBIE XaPaKTEPUCTUKH JJIsl OLIEHKH 00pa3IoB U HAWTH
HYXXHBIE JUIS CEJIEKIIMM  3C€JICHOYKOCHBIX, CHJIOCHBIX ¥ CEHHBIX COPTOB TEHOTHIIBL
LlenenanpaBieHHOE  WCIONB30BaHME B CO3JAaHMM  CIEUUAIM3UPOBAHHBIX  COPTOB
COOTBETCTBYIOIIIETO HCXOJHOTO Marephaja 3HAYUTENBHO ONTUMH3UPYET CEICKIIMOHHBIN
nporiecc. OnHAaKO cleayeT 3aMeTUTh, YTO CEJEKIMs TaKMX COPTOB, OTBEYAIOIIUX BCEM
TpeOOBaHUSM, TPENBSIBIIEMbIM K HAM B CBSI3U CO CIENU(UKON HCIOIB30BAHUS, JOCTATOUYHO
cioxkHa. C 0THOW CTOPOHBI, OHA YCIIOKHSETCSI MHOXKECTBOM CEJIEKTUPYEMBIX U OMOJIOrMUYECKUX
cBoicTB cou. C Ipyroil CTOPOHBI, CUILHON 3aBUCHMOCTBIO HanOOoJIee IEHHBIX B X035HCTBEHHOM
OTHOILIEHUM KOJHMYECTBEHHBIX MPU3HAKOB (MPOJYKTHBHOCTH, YpPOKAaHHOCTH 3€JIE€HOM MaccChl,
coliepkaHus Oellka M Macja B CEMEHaX M BEreTaTHBHBIX YACTAX PACTEHHI) OT SKOJIOTUICCKUX U
KJIMMAaTUYEeCKUX YCJIOBUN MPOU3pACTAHUs, a TaKXKe OT MeHETHUYECKUX O0COOEHHOCTEH 00pa3ioB
(bynax, Apucrapxosa, 1971; Kopcakos, 1973; Pomannioa, 2005; Po3enuseiir u ap., 2007).
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JUis  ycHemrHOro BEACHHSI CENEKIMM KOPMOBBIX COpPTOB HEOOXOIMMO 3HAHUE
3aKOHOMEPHOCTEW M3MEHUMBOCTH U B3aHMMOCBS3€H X034HCTBEHHO-OMOIIOTHYECKUX MMPU3HAKOB B
Pa3IMYHBIX YCIOBHSIX CPElbl, B OCOOCHHOCTH XapaKTEPHCTHUK, CBS3aHHBIX C YPOKAWHOCTHIO
3eJIeHON Macchl. BrisBieHre MpU3HAKOB, CTAOUIBLHO OMPEesIONINX HAKOIUIEHHE BereTaTUBHON
MacChl PACTCHHSIMH, 3HAYUTEIHLHO OOJETdyUT PabOTy CENCKIMOHEPOB MPH OIEHKE HCXOIHOTO
maTtepuana. OIHUM U3 pacpOCTPAHEHHBIX METOOB AJI M3Yy4EHUS U3MEHUYHUBOCTH CTPYKTYPbI
CBsi3eil y OoibIIoro HaboOpa MPU3HAKOB, BBISICHEHHS WX WH(MOPMAIMOHHOW IIEHHOCTH U
KOPPEKTUPOBKU MEPBOHAYAILHOTO HAOOpa MPU3HAKOB sBisieTcs (PaKTOPHBIA aHaIu3 (METOJ
rnaBHeIX KommoHeHT) (Jlakun, 1990; Pocrosa, 2000). B Hacrosinee BpeMs CyIIECTBYET
MHOKECTBO paboOT B OMOJOTHM, AHTPONOJOTUHU, MEIUIUHE, TJ€ HCCIEeJOBAaHHE CIOXKHBIX
JTUHAMHYECKHX CHCTEM Ha Pa3HBIX 00BEKTaX BBIIOJHEHO MPH MOMOIIH 3Toro Metona (Poctosa,
CanbHukoBa, 1985; CamoponoBa-buanku, PoctoBa, 1988; bpau, 1989; Amnamenko, PoctoBa,
1991; Ilayros, 1996; Poctosa, 2002).

N3ydyeHne 3akOHOMEpPHOCTEW W3MEHYMBOCTU B3aMMOCBSI3eH MOP(OIOTHYECKUX U
XO03SUCTBEHHO-IICHHBIX TPU3HAKOB y 3€PHOBBIX COPTOB COM MPOBOJMUIOCH MHOTHMMH aBTOPAMH.
[Tonobnoro poma paboOT MO MCCIEAOBAHUIO KOPMOBBIX COPTOB PA3HOTO HampaBlICHUs
UCIIONIb30BaHUsI B HacTosmiee Bpems HeT. CyIecTBYeT JHIIb HECKOJIbKO paboT 1o
M3MEHYUBOCTH MOP(OJIOTHYECKUX MPU3HAKOB U HMX CBSI3U C YPOXKANHOCTHIO 3€TIE€HOW MacChl
(JIemenko u ap., 1987; Kouerypa A. B., 1998; Burlyaeva, Malyshev, 1999).

B cBsi3u ¢ HEOOXOAMMOCTBIO co3AaHMsI MeToAa Ui d(H(PEKTUBHONW OIEHKU HCXOJHOTO
MaTepuaga COM IO YPOXKAHHOCTH 3€leHOW Macchl W Uil aud@epeHnranuu COpTOB IO
HAIPaBICHUSM UCTIOIb30BaHUS MPHU CEJIIEKIIMHA HA KOPM HaMU ObUIO MPOBEACHO:

— HCCJCIOBAaHUE W3MECHUYMBOCTH B3aMMOCBS3CH MOP(OIOTHYECKUX, (EHOIOTHICCKHX,
OMOXMMHYECKHX, X03HCTBEHHBIX MPU3HAKOB Y 00pa3Ii0B KOPMOBO#H COU;

— BBISBIICHUE BapbUPOBAHUS (PAKTOPHOU CTPYKTYPHI STUX MPHU3HAKOB B 3aBUCUMOCTH OT
MOTO/IHBIX YCIIOBHIA;

— BBIJICJICHUE MPU3HAKOB-UHIUKATOPOB, CBSI3aHHBIX C YPOXKAHHOCTBIO 3€JICHOW MAcCChl, H
MPU3HAKOB JJIS IEPBHYHOTO OTOOpa COPTOB, CHEIHATU3UPOBAHHBIX 110 CECHHOMY, CUIIOCHOMY U
3eJICHOYKOCHOMY HAIlpPaBJICHUSM HCIIOIH30BaHUS.

MaTepI/laJ'lbl U ME€TObI

UccnenoBanue mpoBoauiaun Ha 270 oOpasuax cowm w3 MupoBoil koymekuuun BUP B
COOTBETCTBUM ¢ MexayHapoaHbsiM kinaccupukaropom COB poma Glycine Willd. (Ienxo JI.
u ap., 1990). IloneBrle ONBITHI OCYIIECTBISUIM B TedeHHE Tpex JieT Ha KyOaHckol ONbITHON
cranuuu BUP. B xozxe u3ydeHuss oOpasubl OLEHHBAIU MO CIEAYIOUIMM 76 X035 CTBEHHO-
OMOJOrMYeCKUM TMpu3HaKaMm: (opMa KycTa, XapakTep pocTa, THUIl BEPXYILIKH, 3aBHBAaEMOCTb
cTe0sd, YCTOHYMBOCTH K TIOJIETAHMIO, CIIOCOOHOCTh K OTPAaCTaHUIO, CTENEHb OIYIICHHS
pacTeHus, OKpacka ONMyLIEeHHs, BbICOTA PACTEHUs, YUCIIO BETBEU MEPBOT0 U BTOPOIo MOpsJIKa Ha
pacTeHHH, Macca pacTeHHs, BETBEW, JUCTbEB, 00OOB (B MOMEHT YKOCHOW CIIEIOCTH), YHUCIIO
JUCTHEB Ha PACTEHUHU, YTOJI OTXOKIEHUS BETBEH OT IJIaBHOTO CTEOJISI, YUCIIO Y3JI0B HA PACTEHHH,
YUCIO MEXAOY3NUil Ha TIJIaBHOM cTebsie, JUIMHA MEXA0Y3JIus TIJlaBHOro crebus (5-i
NPOAYKTUBHBIN Yy3€l), AuaMmeTp cTeOssl, BhICOTAa NPUKPEIUVICHUs HMKHUX O000B, UIMHA U
MIMPUHA [PUMOPJHAIBHOTO JIMCTOYKA, ¢opma JHCTa, INMpUHA W JAiIuHAa Jucta (5-#
MPOAYKTUBHBIN y3€l), MATKOCTh JIMCTA, YIJIMHEHHOCTh JHUCTAa (OTHOUIEHHE IJIMHBI JUCTa K
HMIMPHUHE), AJIMHA U HIMpUHA CPEIHEro JIMCToYKa (5-M MpOIyKTUBHBIN y3eid), OKpacka, JJIUHA U
HIMpUHA 4Yepellka, JUIMHA BEpXYUIEYHOIo JIMCTA, OKpacKa JIUCTa, JUIMHA COLBETHS M YHCIO
[[BETKOB B COLBETHH (5-H MPOIYKTUBHBIM y3€l), [UIMHA M YHCIO I[BETKOB B BEPXYLICUHOM
COIIBETHH, OKpacKa M JUIMHA BEeHUYHKa, pacrpeseneHne 0000B Ha pacTeHUH, YUCiio O000B B y3Iie,
pacTpeckuBaeMocTb 0000B, [UIMHA, IIMPUHA, TOIIIMHA, OKpacka U ¢opma 600a, 4UCIO CeMSH B
600e, macca 1000 cemsiH, OKpacka ceMsH, JJIMHA W IIUPUHA CEMEHH, OKpacka, JIJIMHA, IITUPUHA
pyOuMKa ceMeHH, HaJlMune Ta3ka (ocTaTka CeMSHOXKKHN) y pyOumKa, coaepkanue 6eika, cyxoro
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BEIIECTBA, KJIIETYATKHU B 3€JICHOH Macce, coJepkaHue Oenka, Macia, TPUIICHHA, XUMOTPUTICUHA B
CEMEHax, MPOJOHKUTEILHOCTh TEPHOJOB BCXOABI—IIBETEHHE, LBETEHHE, BCXOIBI—yKOCHAs
CIIEJIOCTh, BCXOJIbI—CO3PEBAHKE, BOCIPUUMYHUBOCTH K Bacterium glycineum Coerper, Soja virus [
Smith, Septoria glycines Hemmi, Sclerotium bataticola Taub, Tetranychus telarius Linn.

Jlis  pemieHHuss TIOCTaBICHHBIX 3a7ad B U3YYCHHE OBbUIM BKJIIOYEHBI PE3yJIbTaThl
HaOJI0/IeHUH, TIOTyYEHHBIE B TO/IbI, XapaKTEPU3YIOIIHECS KOHTPACTHBIMU METEOPOIOTUYECKUMU
ycinoBusMu (1989, 1992, 1994 rr.). Tak B 1989 r. cymma akTUBHBIX TEMIIEpaTyp COCTaBMJIA
2888,0°C, KOJIMYECTBO OCAJKOB 3a BEreTallMOHHBIN nepuos — 394,7 MM, mpuyeM HauMEHbIIIEE
UX KOJIMYECTBO BBINATIO B TIEPUOJI IIBETCHHE—HA4al0 HamBa 0000B. B 1992 r. cymMa akTHBHBIX
temnepatyp pasHsiach 2370,0°C, Koau4ecTBO 0CaIKOB COOTBETCTBOBANO 334,3 MM. B 311 rojb1
HAO0JII0JIAIOCh  3HAYUTEIBHOE IPEBBILICHUE CPEIHEMHOTOJIETHEH HOPMBI 110 KOJUYECTBY
BBIMABIINUX 32 BEreTallMOHHBIN nepuos ocaakoB. [loronHeie ycnoBus 3TUX JIET CIOCOOCTBOBAIIN
YBEJIMUEHUIO TEPUOJIa BETETAIIMN PACTCHUI M TIOBBIIICHUIO YPOKAHHOCTH 3€JICHON OMOMAacChl U
cemsH. B 1994 r. cymma aktuBHBIX Temneparyp Obuia 3578°C, konuuecTBo ocankoB 177,1 M.
Kapxkas u cyxas noroja 3Toro roja He CrlocoocTBOBajIa poCTy pacTeHM, 3aKJIaJKe U Pa3BUTHUIO
PENpPOAYKTUBHBIX OPraHOB, YTO B CBOIO OU€pe/lb OTPUIATENILHO CKA3ajJoCh Ha ypoKae 3eJeHON
Macchl U CEMSIH.

Jliia ompeneneHus 3aKOHOMEPHOCTEH M3MEHUYUBOCTH M KOPPEIMPOBAHHOCTH MPU3HAKOB,
KOPPEKTUPOBKHU TIEPBOHAYATHLHOTO HAOOpa MPHU3HAKOB 33 CYET OTOPACHIBAHUS W3OBITOYHBIX U
BTOPOCTETICHHBIX NOKa3aTesiel U BbIACIECHUS MPU3HAKOB, CBSA3aHHBIX C YPOKaWHOCTHIO 3€JICHOM
Macchl, Oblla IPOBE/ICHA CTAaTUCTHYECKash 00paboTKa JaHHBIX, KOTOpas BKIOYaia (aKTOPHBIN
aHAJIU3 CUCTEMbI KOPPEISIUI IO METO1y TJIaBHBIX KOMIIOHEHT, a Tak)Ke AUCIIEPCHOHHBIN aHaIn3
COOCTBEHHBIX 3HAYCHHWH TJIABHBIX KOMITOHEHT (()aKTOPHBIX HArpy30K) B  MOIYJe
ANOVA/MANOVA (maket nporpamm Statistica). /71 BbISIBIEHUSI MPU3HAKOB, MMO3BOJISIOLINX
KJIACCHU(UITUPOBATh UCXOAHBIA MaTepual 1O HAIMPABJICHUSIM KOPMOBOTO HCITOJIb30BAHHUS, OBLTU
MPUMEHEHbI TUCKPUMHHAHTHBIN U KaHOHWYeCKUi aHanmu3. OOpaboTka JaHHBIX MPOBOJIMIACH HA
nepcoHaybHBIX KoMIbloTepax IBM/PC ¢ ucnonbs3oBanneM nporpammsl Statistica 7.

Pe3yabTaTsl M 00Cy:KICHUE

Ha HavyanpHOM 3Tamne uccieqoBaHus ObUT MPOBEJIEH aHAINU3 BCEro MOJIy4eHHOro Habopa
MPU3HAKOB C LIETbI0 OLEHKHU UX OTHOCUTENIbHON MH(popMaTuBHOCTH. [lapameTpbl 0THOTO U TOTO
e MpHU3HAaKa 3a KaXKAblil roJ] HaOI0JeHUH aHATM3UPOBAIUCH KaK OTAEIbHbBIC TPU3HAKH.

@DaxkTOpHBIM aHANU3 BCEX XapaKTEPUCTUK O0OpaslloB, MPOBEIEHHBIM IO JaHHBIM,
00BbEeIMHEHHBIM 3a TPH roJia UCCIIEI0OBAHUHM, MOKa3al, YTO U3MEHUYUBOCTh U3yUEHHBIX IPU3HAKOB
CBsI3aHA C JIECATHIO IIaBHBIMU KOMIIOHEHTaMU (KOPPEISMOHHBIMY Iuiesgamu) (Tad. 1).

C nepBbm (aktopom (F1 — 12,6% nucnepcun) TecHO cBsizaHbl mpu3Haku Maccel 1000
CEMSsH, XapakTepa pocTa, IUPHUHBI 000a, IUPUHBI CEMEHU U IIUPUHBI pyOunka. Bropoii gaxtop
(F2 — 9,9% nucnepcun) 0ObeAMHAT MPU3HAKH BEre€TallMOHHOTO MepHoAa (MIepUOIbl OT BCXOI0B
JI0 I[BETEHUSI, OT BCXOJOB JI0 YKOCHOM CHENIOCTH, OT BCXOJOB J0 MOJHOTO co3peBaHus). Tpertuit
daxtop (F3 — 5,2% nucnepcun) BKIHOYAI MPU3HAKU BBICOTHI PACTEHHS U JUIMHBI MEXI0Y3ITHUS
rinaBHoro crebnst. C uerBepTthiM pakTopom (F4 — 6,4% nucnepcun) ObUIM CBSI3aHbI MPHU3HAKU
coJiepKaHusl Macia U Oesika B 3epHE, 3aBUBAEMOCTH CTeOJIs1, OKpacku ceMsH. B msatom ¢akrope
(F5 = 5,7% nucnepcun) o0beAMHWINCH Tpu3HAKH 1992 1. HaOMIOJAEHUS: MacChl pPacTEHUS,
BETBEH U JINCTHEB, YMCIA JHUCTHEB, Y3JI0B U BETBEW Ha pacTeHHH, AuMaMeTpa credis. B mecrom
dakrope (F6 — 5,5% nucnepcun) ObuUIM CBS3aHBI NMPU3HAKM HIMPUHBI U JUIMHBI CPEIHETO
JUCTOUYKA, KOX(PHUIMEHT aucTa, (OpMBbl JHCTa, MUPUHBI depemka 3a 1992 u 1994 rr.
uccinenopanuif. Cenpmoit ¢dakrop (F7 — 3,6% naucnepcun) oO0benuHsT MPU3HAKK Pa3MEPOB
BEPXYIIEYHOTO JINCTA U BEPXYIIEYHOTO colBeTus. B BockMom dakrope (F8 — 5,8% nucnepcun)
B TE€CHOM CBS3M HAaXOJWINCh MPU3HAKU MAacChl PACTEHMsI, BETBEH, JIUCTHEB, JAJIUHBI U IIMPHHbI
CPEIHEro JINCTOYKA, JUIMHBI U MIHUPHUHBI Yepemika 1989 r. nabmoaenus. [essatoiii paxrop (F9 —
3,8% nucnepcun) BKIIOYAN MPU3HAKK MAcChl pacTeHHs, BETBEH, JUCThEB U YKCIA JTUCTHEB Ha
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pactenuu B 1994 r. B necsatom dakrope (F10 — 3,0% aucrnepcun) oka3aauch CBSI3aHbl TPU3HAKU
YCTOMYMBOCTHU K OOJIE3HAM, HAJTMUMS aHTUIIMTATEIbHBIX BEIIECTB B 3€pHE, COEepKaHMsI OeNka B
3€JICHON Macce.

Tabdauna 1. ®akTopHas cTpyKTypa MOpGoMeTpHUYECKUX, OMOJTOTHYeCKUX U X035 CTBEHHO-
LHEeHHbIX MPU3HAKOB KOpMOBOii cou (1989, 1992, 1994 rr.)

®daxkTop FD% Benymue npuszHaku

F1 12,6 Tun pocTa, pa3pacTaHue TUIOJA0B U CEMSH

F2 9,9 JmHa ¢a3 BereTarmoHHOTo eproaa

F3 5,2 BricoTa pacTeHus, JJIMHA MEXI0Y3IUs

F4 6,4 XUMMUYECKHI COCTAB CEMSTH, 3aBHBAEMOCTh CTE0JIsI, OKpacKa CEMsIH

F5 57 Macca pactenusi, TUCTHEB, BETBEU, YHCIIO JIUCTHEB, Y3J10B, BETBEU, TUaMETp
’ ctebmsi B 1992 1.

F6 5.5 JnvHa v mupuHa THCTOYKa, (opMa JIMCTA, YUIMHEHHOCTD JIUCTa, IUPUHA

yepenika (1992, 1994 rr.)

F7 3,6 JnrHa BEepXylIeyHOro JUCTa U COLBETHS

F8 53 Macca pacTeHus1, BETBEH, TUCTHEB, IIMHA, IIUPUHA JIFICTA U YepelIKa B
’ 1989 r.

F9 3,8 Macca pactenusi, BETBEH, TUCTHEB, YUCIIO JIUCTHEB B 1994 .

F10 3.0 Oxpacka OomyIIeHsI, BOCHIPUUMYHABOCTD K OOJIE3HSIM, HATUIHE

AHTUNHTATEIIbHBIX BEIIECTB B 3CPHE, COACPIKAHUEC OeJKa B 3eJICHOI Macce

KoMIoHeHTHBIH aHamM3 BceX 00pa3lioB M JAHHBIX U3yUSHUS XO3SHCTBEHHBIX NMPU3HAKOB
3a TpH rojia BeISIBUII 10 OCHOBHBIX KOPPESIIUOHHBIX IUIEsI/I, OTPAXKAIOIIUX CTPYKTYPY U YPOBEHb
MEXCOPTOBBIX B3aUMOCBS3€H B pa3IMUHBIX MOTOAHBIX YyCIOBHSX. MccrmemoBaHHBIE TPU3HAKU
pacupeienuiInch Mo IUiesaaM: XapakTepa pocTa, Macchl M pa3MEpOB CEMSH, BEreTallMOHHOTO
Mepuo/ia, BHICOTHI PACTEHHUS, OMOXMMHUUYECKOTO COCTaBa 3€pHa, pa3MepoB U (GOpPMBI JIHCTA,
OMOXMMHYECKOTO COCTaBa 3€JIEHOM Macchl, OKPAacKH pacTeHHs (coaeprkaHHs aHTOIMaHa B
opraHax), COJEpXaHWs AaHTUIUTATEIbHBIX BEIIECTB B 3€pPHE, IapaMETPOB COIBETHUS U
YPOKaMHOCTU 3€J€HOM Maccel. [lpuueM npu3HaKu, CBSI3aHHBIE C YPOKAMHOCTBIO 3EJIEHOU
MacChl, CHJIBHO TIOJIBEP)KEHHBIE BIUSHHUIO CPEbl, 00pa30BaIM TPU Pa3HBIX IUIesAbl. B kaxmon
Tiesiie CTPYNIUPOBAIUCH MPU3HAKU YPOKANHOCTU TOJIBKO OAHOTO TOfa, CTPYKTypa UX Oblia
O/IMHAKOBa HE3aBHUCUMO OT TOJla M BKJIOYaja MPU3HAKH MAcChl PACTCHHS, BETBEH, JIUCTHEB U
quclia JIMCTheB. B rmuiesimax maccbl U pa3MepoB CEMsH, BEreTallMOHHOTO MEPHOJa, BBICOTHI
pacteHus, OMOXMMHUYECKOTO COCTaBa CeMsH OOBEIUHUIUCH TPU3HAKK 3a TPU Trojaa
UCCleIoBaHusl. BrICOKHE KOPPENSIUOHHBIE CBA3M MEX]y MpPU3HAKAMHU BHYTPHU ITUX (HaKTOPOB
COXPaHSJIUCh HE3aBUCHUMO OT YCIIOBUM BBIpAIIIMBAHUS.

Jlis yTOuHEHHUsS pe3yabTaToB (paKTOPHOTO aHA/IM3a, MPOBEACHHOTO MO BCEM TrojaaM, U
BBISIBJICHUS 3aKOHOMEPHOCTEH BaphbUPOBAHUS B3aMMOCBSI3€H B KOPPEIAIMOHHBIX TJIEAIaX MPHU
W3MEHEHUHU TOTOJHBIX YCIOBUI OBLIO MPOBEICHO HCCIEAOBAaHUE NAHHBIX MO KaXIOMY TOIY
OT/IEIIBLHO.

DakTOpHBINH aHATH3 MOPPOIOTUYECKUX U XO3SIICTBEHHO-TIICHHBIX MPU3HAKOB, U3YUYEHHBIX
B 1989 r., BesiBun 10 ocHoOBHbIX (akTopoB (Tadi. 2). C nepBeiM ¢aktopom (F1 — 6,5%
JTUCTIEPCUHN) OKa3aJHMCh CBSI3aHbl TMPU3HAKM JUCTA: AJIUHA M IIUPHHA CPEIHEro JHCTOYKa,
mMpuHa JucTa, mupuHa uvepemka. Co BropeiM (axtopom (F2 — 4,7% nucnepcun) Obuin
CBSI3aHbl NPHU3HAKK MPOJOJDKUTEIBHOCTH BEreTAl[MOHHOTO TEPHOJA: BCXOAbI-1IBETCHUE,
BCXOJIBI—YKOCHAs CIIEJIOCTh, BCXOJIBI—CO3PEBAHUE, MPOIEHT COJEPKaHUS CYyXOTO BEIIeCTBa W
Ooenka B 3eneHor macce. C tperbum (F3 — 3,2% nucnepcun) — BbICOTa pacTeHUs, JIMHA
MeX10y31us riaaBHoro cte0is u tun Bepxymku. C yerBepTsiM (F4 — 3,4% nucnepcun) — macca
pacTeHus, BETBEH, JTUCTheB, O0OOB M YMCIO JIUCTHEB, y310B Ha pacteHuu. C msateiM (F5 — 2,1%
JUCTIEPCUU) — OKpacka uepelka, BeHunka, 000a, pyoumka cemeHu. C mecteiM (F6 — 2,2%

59



JUcIiepcun) — coaepxanue B 3epHe antTunutatenbHbix BemiecTB (TIA, XIA). C cenpmbiM (F7 —
5,1% nucnepcun) — conepkanue Oeiaka U Macjia B 3epHE, XapakTep (TUI) pocTa, 3aBUBAEMOCTb
ctebus, okpacka cemsiH. Bocemoii ¢dakrop (F8 — 2,8% mucnepcun) BkItodan B ceOsi MPU3HAKH
maccel 1000 cemsan. Jlessatoiit (F9 — 1,9% aucnepcun) OblI CBA3aH C JUIMTEIBLHOCTBIO MEPHOJIA
uBereHus, necatelid (F10 — 1,9% nucnepcun) — ¢ IMHON BEPXYLLIEYHOIO JIMCTA U COLBETHUS.

Tabauna 2. ®akTopHas CTPYKTYpa MOpGoMeTpHUYEeCKUX, OM0JOTHYECKHX U X0351liCTBEHHO-
LHEHHBbIX MPU3HAKOB KOPMOBOii cou B 1989 r.

daxkrtop FD% Benymue npusHaku

F1 6.5 JnuHa ¥ mMpuHa JIMCTOYKA, YUCIIO JIUCTHEB HA PACTCHUH,
IIUPHHA YepeIIKa

o) 47 JlmiHa a3 BGFeTaHI/IOHHOFOUHepI/IOIIa, coJiepKaHue CyXOro
BeIleCcTBa U OelIKa B 3€JIEHON Macce

F3 3,2 BeIcoTa pacTeHus1, JuIMHa MEXI0Y3IUs

F4 3,4 Macca pactenusi, BeTBEH, JIUCThEB, 6000B, YHCIIO TUCTHEB, Y3JIOB

F5 2,1 Oxkpacka yepenika, JIenecTkoB, 000a, pydunka

Fé6 2,2 Cojep)kaHne aHTUIUTATEIIbHBIX BEIIECTB B CEMEHAX

F7 5.1 Coneprkanue mMaciia, OelKa B ceMeHax, Oelika B 3eJISHOM mMacce,
XapakTep pocTa, OKpacKa CEMsIH

F8 2,8 Macca 1000 cemsaa

F9 1,9 JliHa (hasel IBETCHMS

F10 1,9 JlnvHa BEpXyleyHOro CouBETUS

[Ipu ananuze manabix 1992 r. Beimeneno 10 ¢akxropos (tadn. 3). C nepBeiM dakTopom
(F1 — 7,6% nucnepcun) ObUTH CBSI3aHbI MPU3HAKU: XapakTep (TUIT) pOCTa, 3aBUBAEMOCTh CTEO0Is,
macca 1000 cemsn, pa3smepsl cemeHH, pyoumka, 6006a. Co BTopeiM daktopom (F2 — 5,4%
JUCTIEPCUN) — MPU3HAKU: Macca PACTEHUS, BETBEH U JUCTHEB, YMCIIO JUCTHEB, BETBEH U Y3JIOB Ha
pacrenuu, guametrp crtebns. C tpersum (F3 — 3,2% nucnepcuu) — copepxaHHe CyXOro
BEIIIECTBA, KJIETUYATKH B 3€JICHOW Macce M TPHU3HAKK BETETAIIMOHHOTO TMepuoaa (BCXOIbI—
[[BETEHUE, BCXOABI—YKOCHAsl CHENOCTh, BcXoabl—co3peBanue). C uyerBepthiM (F4 — 3,3%
JUCTIEPCUU) — BBICOTA PACTEHUs, JUJIMHA MEXIOY3JIHs TJIABHOTO CTEOJIsI, cofep)KaHue Oeika B
3enenoit macce. C mareim (F5 — 2,9% npucnepcun) — conepkanue Macia U Oelka B 3€pHeE,
OKpacka ceMsH, 3aBuBaemocTb cTeOns. C mecteim (F6 — 2,0% nucnepcun) — mnepuon
nponomkutenbHocTd 1BeTeHus. C cenpMbiM (F7 — 2,4% npucnepcun) — mpusHaku 0oba u
pa3mepoB nucrta. Bocemoii gakrop (F8 — 2,4% aucnepcun) ObUT CBsI3aH C coJiepKaHUEM OelKa B
3eneHoit macce. C neBareiM (F9 — 2,7% pumcnepcun) — mmupuHa jaucra, ¢opma JucTa H
kodurment mmcra. decatenii gakrop (F10 — 1,8% mucnepcun) Bimrodas B ceOs MPU3HAKU
OKpacKH BEHUHKa, YepeliKa, pyounKa CeMEHH.

@axkTOpHBIA aHaANW3 MPU3HAKOB, M3y4eHHbIX B 1994 r., BeissBUA 10 ¢akTopoB (cMm.
tabmn. 4). C nepBeiM daxtopoMm (F1 — 5,1% nucnepcun) cBsi3aHbl NPU3HAKU: XapaKTep pocTa,
YHUCJIO0 BETBEW BTOPOTO MOPsIKA, 3aBUBaeMOCTh cTeOist, macca 1000 cemsH, okpacka cemsH. Co
BTOpbIM (F2 — 4,0% pucnepcuun) — cBsi3aHbl NMPU3HAKK BETETAIMOHHOTO Mepuoja (BCXOIbI—
[IBETEHHE, BCXOJIbI-YKOCHAsI CIIEIOCTh, BCXOIbI—CO3PEBAHNE) U COACPIKAHUS CyXOT0 BEIIEeCTBAa U
Oenka B 3eneHont macce. C tpetsum (F3 — 3,7% nucnepcun) — macca pacTeHusi, BETBEH, JINCTHEB
u yucio nucteeB. C yetBepThiM (F4 — 3,0% aucnepcun) cBs3aHbl MPU3HAKU BBICOTHI PACTEHUS,
JUTMHBI MEXJIOY37Usl TIIABHOTO CTeOms, Thma Bepxymiku, yncna y3inoB. C maremm (F5 — 3,0%
qucrepcun) — coaepxkanue 6enka u macia B cemeHax. C mecteiM (F6 — 3,4% nucnepcun) —
IMIMPUHA CPEIHETO JHUCTOYKA, KO3 uIeHT nucta, mupuHa yepemka. C cenpmbiM (F7 — 2,2%
JUCTIEPCUN) — TIPU3HAKHU JIJTMHBI COIBETHUSI U 4ucia 1BETKOB B y3ie. C BocbMbIM (F8 — 2,6%
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TUCTIEPCUN) — OKpacKa Jucta u onymeHus. Jlesareiii dpaxtop (F9 — 1,9% nucnepcun) BrIrodan
MpU3HaKu okpacku BeHunka u uepemika. C aecarsim (F10 — 3,9% nucnepcun) — ObLIN CBS3aHbBI
pasmepsl ceMeHu U 600a.

Tabanna 3. @akTopHas CTPYKTYpPa MOpP(OMeTPUIECKUX, OHOJTOTNYeCKUX M X0351iICTBEHHO-

HEHHBbIX NMPU3HAKOB KOPMOBOii cou 1992 r.

daxkrop FD% Benymue npusHaku

Fl 7.6 Macca 1000 cemsiH, XapakTep pocTa, 3aBUBA€MOCTh CTEOIs,
JUTMHA ¥ IpuHa 600a, cCeMeHU, pyOunKa

» 5.4 Macca pacteHus, BETBEM, JINCTHEB, YUCIIO JIUCTHEB, BETBEHU U
y3JI0B, AMAMETP CcTe0IIs

o 3.0 JnuHa ¢a3 BereTaiuoHHOTO MEpUOJIa, COACPHKAHUE CYXOTro
BEIIECTBA U KJIETYATKH B 3€JICHOI Macce

F4 33 JlnrHa pacTeHus U MEXKI0Y3JIUsl, COAepKaHue OeKa B 3eJICHON
Macce

F5 2.9 Copepxanue Oenka U Maciia B CeMEHaX, CTENeHb 3aBUBAEMOCTH,
OKpacKa CeMsIH

F6 2,0 JlnuHa ¢a3bl IBETEHUS

F7 2,4 JlnuHa nucToyuka, yJUIMHEHHOCTh JINCTA, TPU3HAaKK 000a

F8 2.4 Coneprxkanue Oeka B 3€JICHONW Macce

F9 2,7 JlyinHa TrcTOoYKa, MPUMOPAUATIBHBIX JIMCTHEB, opMa JIMCTa

F10 1,8 Oxkpacka JICTIECTKOB, Yepellika, pyournKa ceMeH!

Tabauna 4. ®akTopHas CTPYKTYpa Mop(oMeTpUIECKUX, OHOJIOTHYeCKUX 1
X0351iiCTBEHHO-IIEHHBIX IPU3HAKOB KOPMOBOii cou B 1994 r.

®dakrop FD% Benymue npusnaku

Fl 51 Xapakrtep pocrta, CTENEHb 3aBUBAEMOCTH, YUCIIO BETBEM, Macca
’ 1000 cemsiH, OKpacka ceMsiH

® 40 Copepxanue Oenka 1 CyXoro BEIIecTBa B 3eJICHOM Macce, TMHA
’ (a3 BereTaoHHOTO MEePHoJia

F3 3,7 Macca pacteHnus, BeTBeH, TMCThEB, 6000B, YHCIIO JTUCTHEB

F4 3,0 JnHa MexX10y311sl M paCTeHMs], TUIIA BEPXYILIKH, YUCIIO Y3JIOB

F5 3,0 ConeprkaHne Maciia 1 OejKa B CeMEeHax

F6 3.4 [Mupuna, Gopma, yUIMHEHHOCTH JIMCTOYKA, IMPUHA YEPEeITKa

F7 20 JlmHA COLBETHS M YMCIIO IIBETKOB B HEM, JTHHA BEPXYIIEUHOTO

JIUCTA U COLIBETHUS

F8 2,6 Oxkpacka OIyIIeHHUs, JTUCTHEB

F9 1,9 Oxkpacka yepenika 1 BEHUUKa

F10 3.9 [[Inpuna u TommuHa 600a, JJTMHA CEMEHH, ITUPUHA CEMEHHU U

pyOumnka

(DaKTOpHBIfI aHaJIM3 JaHHBIX, HpOBeHeHHI)II\/'I o KaXxJaoMy T10A4y B OTACIbHOCTH,
YCTaHOBWJI BIMSIHUE Ha CTPYKTYPY U YPOBEHb KOPpENSIMHA KIMMaTU4YecKuX ycioBuil. B Gomee
OnaronpusaTHBINA sl pa3BuTus cou 1989 rox HambOoNbIIyIO POIh B HM3MEHYMBOCTH KOMILJIEKCA
NPU3HAKOB UMeNU (DaKTOphl, CBA3aHHBIE C pa3MepaMH JIMCTa M BBICOTOM pacTeHus, a B
3acynumBeid 1994 ron 5T GaKkTOPhl OTINYAINCH HAUMEHBIIICH BETMYHMHON KOPPEISAIIUN MEXTY
9TUMH TPU3HAKAMU. M3menenne cuibl CBsI3e B 3HAUHUTEIBHOM CTEIICHU OIpCaACIAINCH
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U3MEHEHHEM pa3Mmaxa Mx BapbupoBaHus. B 1989 r. on Obi1 MakcuManbHbiM, B 1994 1. —
MUHUMAJIbHBIM. Takke Obl1 0OHapyXeH HEYCTOWYMBBINA XapaKTep KOPPEISAIUOHHBIX CBSI3EH B
wiesgax. Ho st xoneOaHus He ObUIM 3HAYMTENBFHBIMU M HE MEHSJIM O0Ilee HaIlpaBlICHHE
cBsa3eil. Ilpu3Haku crpynnupoBanuch B IUIEAbl, COCTAB KOTOPBIX HE3HAUUTEJIBHO MEHSJICS 110
rofgaM. BonbIIMHCTBO IUIEsAA MO CBOEH CTPYKType HE OTIMYAIUCh OT IUIEs]l, HOJIYYEHHBIX B
pe3yibTare (GaKTOPHOTO aHAIN3a, IPOBEIEHHOIO 10 BCEM I'OaM OJJHOBPEMEHHO.

Takum oOpazom, B pe3ynbraTe (PaKTOPHOTO aHAIM3a HAMH Oblja BBISBJICHA yCTOWYHMBAS
9KOJIOTUYECKH CTaOWiIbHAs KOPPEJALMOHHAS CBSA3b MEXKIy MAacCOW pacTeHUs M KOJIUYECTBOM
JHUCThEB Ha pacTeHuu. [1oaToMy npH3HAK 4YMCIla JIUCTHEB Ha PACTEHUH MOXXHO PEKOMEH]I0BATh
JUIS  HCTIOJIb30BAaHMUSI KaK NPU3HAK-WHAMKATOp TPH KOCBEHHOH OIIGHKE O0pasloB 110
YPOKAMHOCTH 3€JIEHON MaCCHhI.

Crnenyer OTMETHTh, YTO B XOJE HCCIENOBAaHUS B (AKTOPHBIX IUIEAaX CTPYKTYPBI
B3aMMOCBSI3€ BCEX M3YYEHHBIX HAMM XO3SHCTBEHHBIX M OHOJOTMYECKHX IPH3HAKOB ObLIH
OoOHapy>KeHBl Ba)KHBIC JUIA CEIIEKIUU COM KOPPEIALMOHHBIE CBs3H. Tak, OBUIM BBISBICHBI
OTpHILIATENIbHBIE KOPPEIALUOHHBIE 3aBUCUMOCTH MEX/y CO/Iep)KaHueM Oellka B 3eJIeHON Macce U
IPOI0JDKUTEIBHOCTBIO BETETALlMOHHOTO NIEPUO/IA, COAECPIKaHUEM CYXOr'0 BEILECTBa, IPU3HAKAMU
Macchl pacTEHMs, YMUCIOM LIBETKOB B KHUCTH, JUIMHOM kucth. Kpome Toro, Habmropanachk
HOJIOKUTEbHAS KOppeNALUs MEXIy cojAep)KaHueM Oellka B 3€JIeHOM Macce M pa3MepoM
BEPXYLIEYHOI'0 JIMCTA, HAJMYMEM IJa3Kka y pyOuMKa CEeMEHH, YHUCIOM ceMsH B 000e,
HeOOJIBIIUMHU pazMepamu ceMsiH. OIHaKo CBSI3b MEXKIY COJEepKaHUEeM Oellka B 3eJIEHOW Macce U
3epHe Obula He3HauuTeabHa. OUYeHb CUJIbHAS OTPULIATENbHASI KOPPEJSALMsS OTMeuYanach MEXIy
coJepkaHueM Macia U Oenka B ceMeHax. [losnoxkuTenbHas Koppensuus Obula yCTaHOBJIEHA
MEXYy COJIEpKAaHUEM Macia B 36pHE U MACCOW PACTEHMS, JUIMHOW BEreTallMOHHOTO Iepuoaa. ¥
HEKOTOpBIX 00pa310B HAOJI0JaNnach B3aUMOCBA3b COJEpXaHUs Oelika B BEr€TaTHBHOM Macce C
nopaxxeHueM OozesHsmu. Taxke B Xoje UcciaeoBaHUs Obl1a oOHapyKeHa KOppessLus MEexIy
COJICpKAHUEM AaHTUIUTATENbHBIX BEIIECTB (MHIMOMTOPOB NPOTEMHA3) U YCTOWYMBOCTHIO
00pa31oB Kk Soja virus.

ITpu 00oO0IIeHNN TaHHBIX MO B3aWMOCBS35IM MPHU3HAKOB y U3YyYEHHBIX 00pa3loB Oblia
3aMe4yeHa HMHTEpecHas 3aKOHOMEpPHOCTb. OOpa3ibl, pa3BUBAIOLIME OOJBLIYI0 BEreTaTHBHYIO
Maccy, OTJIUYAJIUCh OTHOCUTEIBHO HU3KUM COJIep’KaHueM Oelka B Hel U IpPOAOKUTEIbHBIM
BEreTallMOHHBIM TeprojoM. HampoTus, ckopocnenble 00pasipl BBLAEISINCH OTHOCHTEIBHO
BBICOKUM COJIEp’)KaHHEM Oellka B 3eJIeHOM Macce U HU3KOH ee ypoKalfHOCThIO.

1.5

1.0 <> - fhakmopl-npuzHaku
LT CeMeHUu, muna pocma
0.5 " -{I harkmop2-npuzHaku Be-—

2emayuoHHO20 nepuoga

e Ome faxmop3-npu3HaKu Bbi—
COmMBI pacmeHus

-/ farkmop4-BuoxXuUMUYEC—
Ko20 cocmata cemfaH

= #= darmop5-maccu
pacmeHus-1992

-B- darkmop6-npusHaru
Jucmbes-1992,1994

=t Darmop?-npuzHaku
coybemus

-~k fbaxkmop8-npusHaku
nucmbes ,Macce-1989

Y dakmop9—mMaccu
pacmeHus-1994

DAKTOPH
| |
~ ~
o o

- o~ $fakmopl0-5uoxuMudec.
cocmasa 3eleH. Macchbl

ZEeNeHOYKOCHAA CeHHAaA CUNnocCHad =zpynna

THIT MCIIONB30BAHMA

Puc. 1. Cpennue 3Ha4eHus1 GAKTOPHBIX HATPY30K 10 I'PYNIAM HCIOJb30BAHUA (JaHHbIE
1989, 1992, 1994 rr.)
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Jlns BBISIBIICHUS NPU3HAKOB HauOojiee BaXKHBIX IPU CEJICKUUU COM  Pa3IUYHOTO
KOPMOBOI'O HCIOJIb30BaHUs OBIJIO MPOBEACHO UCCIEN0BAaHUE TOCTOBEPHOCTH PA3INUUN CPETHUX
3HaYeHU! (HaKTOPHBIX HArPYy30K IO TPYIIAM HCIOJIb30BaHMs. AHAIN3 MPOBOAMIM 1O JaHHBIM
BCEX JIET U M0 KAKJOMY IOJ1y B OTIE€IbHOCTH (puc. 1-4).

BersBiieHo, uTO 00pa3lbl CEHHOM IPYMIbl JOCTOBEPHO OTJIMYAIOTCA OT 00pa3LoB JBYX
Jpyrux TPYyHI MO 3HAYEHUsM Harpy3ok no ¢akropam F1 (paxkTop nmpu3HaKoB CEMEHM M THIIA
pocra pactenus) u F4 (dpakTtop OmoxmMmyeckoro cocraBa ceMmsH). ToecTh copTa,
BO3/IEIbIBAEMbIE HAa CEHO, OTJIMYAIOTCA OT 3€JIEHOYKOCHBIX M CHJIOCHBIX XapaKTepOM pOcCTa,
MEJIKUMHU JIUCTBSMH, YBEIMUYEHHBIM 4YHMCIOM CeMsH B 000€, MEeIKOCEeMSHHOCTbIO, TEMHOMH
OKpAacKOW CeMsiH, BBICOKMM cojepxkaHueM Oenka B cemeHax. OOpasibl U3 CHUIOCHOM TPYIIIBI
JIOCTOBEPHO 000co0ustoTest OT Apyrux 1o F3 (hakTtopy BBICOTBI pacTeHUs) U XapaKTEePU3YIOTCS
OonblIeil BBICOTOM pacTeHHs B CPaBHEHUU C 3€JIEHOYKOCHBIMM M CEHHBIMH OOpasuamu (CMm.
puc. 1).

Pesynbprarhl ananu3a GakTOPHBIX 3HAYCHUH, MTOTy4YEHHBIE TI0 BCEM T'0J1aM OJTHOBPEMEHHO
U 110 K&KJOMY IOy U3y4€HHsI B OTJI€IbHOCTH, ObLIIM aHAJIOTUYHBI (CM. pHC. 2—4).

Jlns BBIAETEHUS NPU3HAKOB, HaubOosiee 3HAYUMBIX Ui KJIacCU(PHUKALMU O0pa3LoB IO
rpynnaMm (BBIACJIEHHBIM IO THUIy HCIOJb30BaHUS B CEJILCKOM XO3siCTBE) ObUI IMpOBENEH
HOLIAroBbIi TMCKPUMUHAHTHBIA aHAIU3 C M1OCIIE10BaTEIbHBIM UCKIIOYEHUEM ITPU3HAKOB.

4

== darmopl-npusHaru
nucma

‘{j‘ daxmop2-npuszHakKu Be-—
2emalyuoHHOZ20 Nepuoga

--{~+ dakmop3-npusHaku
BEICOMB pacmMeHUs

=i dakmop4-Macchl
pacmeHusd

= %= darmop5-oRpacKuU
pacmeHus

bAKTOPH

- - darmopé-cogepranus
TIA.XIA B cemeHax

—— darmop7-5uUOXuUMUU Ce-—
MsSH, muna pocma

--A- darmop8— npusHakru
CeMAH

i darkmop9- nepuog
yBemeHus

7N dakmoplO-npuzHaru
-3 couBemus
2SNEHOYKOCHas CEeHHAaA CUNOCHaA =pynna

THIT MCIIOIb30BAHMA

Puc. 2. Cpennue 3HaveHus (PAKTOPHBIX HATPY30K MO rPyNnaM MCNOJb30BaHUSA
(nannbIe 1989 1.)

B Xoze TUCKpMMHMHAHTHOTO aHaln3a, MIPOBEIEHHOTO ISl BCEX NMPU3HAKOB, BBIIEIWINCH
MpU3HAKW, UMEIoIMEe HanOoJbllee 3HaUeHHe JJIs pasfieieHus rpymi. JocToBepHbIe pa3inuuus
00pa31oB MO rpymnnaM ObUIM MOJIYYSHBI IO MPU3HAKAM: XapaKTep pocTa, TUIl BEPXYIIKH, BBICOTA
pacTeHus, IIUMpUHA pyOuyMKa, Hajduuyue IJa3ka (OcTaTKa CEMSHOXKKH) y pyOuMKa CEMEHHU.
[Tpu3HaKky yAJTMHEHHOCTD JIUCTA, IIMPUHA JIUCTA, JUIMHA JIMCTA, IUpHHA 000a, AJIMHA U IIUPUHA
CEMEHH TaKXe MMeJIM 3HaueHHEe, HO ObUIM HEYCTOMYUBBI MO XapakTepy MpPOSBIEHUS B pa3HbIE
rofsl uccnenoBanuii. B Gonee Brnaxsblii 1989 rox, korna ycioBust A pa3sBUTHUS COM ObLIM
UJCaNbHbIMH, CYIIECTBEHHBIMH OKA3aJIUCh pa3Iu4Msl TPYyNN MO YIUIMHEHHOCTH JHCTa U
IIpU3HAKaM, CBS3aHHBIM C pa3MepaMu JHMCTa, a B 3acyunuinBbli 1994 ron mumenu 3HaueHue
MPU3HAKU CEMEHH.

Jnist BBISICHEHHUSI 3aKOHOMEPHOCTEH MEKXTPYIIIOBON BapHallMy MPU3HAKOB ObUT IPOBEIeH
KaHOHMYECKHI aHanu3. B pesynbpraTe ObUTH BhIIETEHBI 2 OCHOBHBIC KaHOHWYeckue ocu (R1 u
R2) — nuckpuMuHaHTHBIE (QYHKIIHH.
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B 1989 rony ¢ R1 Obun cBsi3aHBI YKCIIO JMCTHEB Ha PACTEHUU, CTETIIEHb 3aBUBAEMOCTH
cTebisd, Macca OJHOTO JHMCTa M OJHOM BETBH, YHMCIO Y3JIOB Ha pPACTEHHM, MPOLIEHTHOE
COJEpKAHUE JIUCTBEB B 3€JIEHOM Macce, JJIMHA JINCTOYKA, JIMTEIbHOCTh IEPHOAA BCXOMBI —
co3peBaHue, a ¢ R2 Tun BepXyllkH, Bec BETBEH M JHMCTbEB, LIMPUHA PYOUUKA, UINTEIBHOCTh
(a3bl BETCHHUS, ITTMHA MEKI0Y3IIH.
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1.0 a thakmopl-npuzHaku
. CEeMAH,MUN pocma
0.5 -{I- hakmop2-macchl
" pacmeHuda
e N hakmop3-npuzHaku Be—
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THIT UCTIONB30BAHHA

Puc. 3. Cpennue 3Ha4eHus1 (pAKTOPHBIX HATPY30K MO IPYNIIAM MCIIOJb30BAHUSA
(nanubIe 1992 1.)
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Puc. 4. Cpennue 3Ha4eHus1 GaKTOPHBIX HATPY30K 10 IPYNINaM HCIOIb30BAHUSA
(nannbIe 1994 1.)

B 1992 r. npusnaku: crenenb 3aBuBaeMocTH, Macca 1000 cemsiH, macca OJHOI BETBH,
YUCJIO BETBEH BTOPOTO TOPSIKA M YHUCIO Y3JIOB Ha PACTEHUM XapakTepu3oBaiu RI1, Tum
BEPXYIIIKH, YUCTI0 O000B B y3II€, UUCIIO CeMsH B 000e, Macca JINCThEB, BBICOTA PACTEHUS, YHCIIO
JIMCThEB HA PACTCHUH, IMPUHA JIUCTOUKA onpeaesiin R2.
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B 1994 r. nanbonee 3HaunMbIMu 17151 R1 ObUIM YHCIIO JTMCTHEB C PACTEHUS, BEC JIMCTHEB C
pacTeHus, MIUpHUHA pyOUYMKa, AJIMHA Yepellka, AJIMHA CEMEHH, BEJIMYMHA Iepuoja LBETCHUS U
BCXOZbI — YKOCHAsl CIEJIOCTh, YHMCIO Y3JI0B HA PACTCHHH, BEC OJHOIO JIMCTA, IIMPHHA CEMEHH,
mupHrHa 600a, yncio ceMsH B 600e, a 1y R2 — Tun BepXyLIKU pacTeHus, JJIMHA MEXI0Y3/IHs,
LIMPUHA JINCTOYKA, BBICOTA PACTEHUS.

CymMupysl JaHHBIE 3a BCE TOJbl MOXHO CJelaTh BBIBOJ, YTO CAMbIMU Ba)KHBIMU
IpU3HAKaMU /IS pa3/ieJIeHHsl COPTOB 10 THUIIAM HCIOJb30BaHUS SIBJISIIOTCS YMCIO JINCTHEB Ha
pacTeHUH, YUCIIO Y3JI0B, TUIl BEPXYIIKH, LIMpUHA pyOuMKa, Macca JUCTbeB M UX pasMep. Ha
rpadukax (puc. 5—7) IpeICTaBIEHO PACIOJIOKEHHE O0Pas3LloB B MPOCTPAHCTBE KAHOHMUYECKUX
oceil mo rpynnaMm. CeHHble copTa HauOoJiee CHUJIBHO BBIJEISAIOTCS Cpelu 00pa3lioB APYTHUX
HaNpaBJICHUH HCIOJIB30BaHUS. DTH 00pa3Ibl OTIIMYAIOTCA OT 3€JICHOYKOCHBIX U CHUJIOCHBIX IO
YHCIIy JUCThEB HAa PACTEHUU U UX MAaCCe, pa3MepaM JIMCTOYKA U IupHUHEe pyounka. CuiocHsle U
3€JICHOYKOCHBIE COpTa OOpa3yloT HE O4YeHb YETKO OYepUeHHbIC TPYIIbI, B 3HAUYUTEIHLHOU
CTETIEHU MEePEKPHIBAIOIIUECS APYT C JPYTOM.

Copra 3e71€eHOYKOCHOI'O TUIIA HE CXOKU C CHJIOCHBIMU I10 TUITY BEPXYIIKH, YUCITY y3JI0B U
JHMCTHEB HAa PACTEHHUM, CTEIICHH 3aBUBAEMOCTHU M BBICOTE PacTEHUS.
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Root 1

Puc. 5. PacnoJioxxenue o0pa3noB B NPOCTPAHCTBE KAHOHHYECKUX OCEH
(nannbie 1989 r.)
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Root 1

Puc. 6. PacnoJioxxenue 00pa3noB B IPOCTPAHCTBE KAHOHMYECKHX OCEH
(nannble 1992 1.)
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Puc. 7. PacnoJio:keHue 00pa3inoB B NPOCTPAHCTBE KAHOHUYECKUX OCeil
(nanHble 1994 1.)

3akjao4eHue

ITo pesynbraram uccnenoanus 270 oOpa3loB COM KOPMOBOI'O HAIPaBJICHUS BBISABJICH
KOMIIJIEKC TTOKa3aTesieil 0COOCHHOCTEH TUIAa POCTa U CTPYKTYPHI BEreTaTUBHON YaCTH PACTCHHUS,
MO3BOJIMBILUI pa3fenuTb 00pasiibl HA TPU IPYIIIbI: CEHHBIE, 3€JIEHOYKOCHBIE U CHIJIOCHBIE.

Haunbonee xapakTepHbIMH  MOP(OJOTHYECKUMH  NPU3HAKAMH,  ONPEACIISIOIINMU
OPUHAAISKHOCTE 00pa3lia K TIpyNNe HCHOJIb30BAHUS, SBISIOTCA: TUI BEPXYILKH, CTENEHb
3aBHBAEMOCTH 1100ETa, YMCIIO JUCTHEB M Y3JIOB HAa PACTEHUH, Macca U pa3Mephl JINCTA, IIUPHHA
pyObunka cemeHu. Ilpu3HakamMu, IO KOTOPBIM Ha HayaJbHBIX »JTamax oOTOOpPa MOXKHO
WICHTU(QHUIMPOBATh TPYMITY KCIOJB30BaHUST 00pasna: Mjisl CEHHBIX 00pas3IoB SBISIFOTCS
0O0JIbIIIOE YMCIIO JTIUCThEB Ha pacTeHUM (B CTAAMM LBETEHUs cCpeaHee uucio > 77,6 u B dazy
HanuBa 60608 > 200,0) u HeboabIIME pa3Mepsl JucTa (cpeass umHa 3,5 — 6,1 cMm, cpenHss
mmpuHa 4,0-8,0 cMm), I 3eIeHOYKOCHBIX 00pa3loB — JETePMHUHAHTHBI THUI pPOCTa,
3HAUUTENBHOE YHUCIIO y3JI0B Ha pacTeHuu (B ¢azy Hamua 0000B oT 39,7 mo 124) u kpynHbie
mucths (cpenusis nmuHa 11,9-15,0 cm, cpenuss mmpuna 7,8—11,5 cM), 1715 CUIOCHBIX — BBICOTA
pacrenus (> 85,2 cMm B ¢a3y HanuBa 6000B), OOJBIIIOE YHCIIO Y3JIOB Ha TJIaBHOM cTebiie (B a3y
HaimBa 0000B > 16,8) u pa3mepsl JHUCTbEB, MOJ0OHBIE 3€JIEHOYKOCHBIM OOpasuam (cpeaHss
nnuHa 11,7-16 oM, cpennsist mupuna 7,6—-10,8 cm).

IIpu npumeHeHHn (QAKTOPHOTO aHain3a ObUla OOHApYXKEHA YCTOWYMBAs HKOJOTHYECKU
CTaOWIIbHAsT KOPPEJSIIIMOHHAS CBS3h MEXK]y MAaCCOW PAacTeHHUs M YUCIIOM JIMCTHEB Ha PacTEHUH.
[TosTOMy mpH3HAK YUCIA JTUCTHEB HA PACTEHUU MOXKHO HCIOJB30BaTh KaK MPHU3HAK-UHIUKATOP
IIpY KOCBEHHOM OIIEHKE 00PAa3IOB B CEJICKIIMH HA BHICOKYIO YPOXKAWHOCTD 3€JICHON MacChl.
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BABUWJIOBUS, TOPOX U IPYT'ME TIPEJICTABUTEJIN
TPUBbI FABEAE (FABACEAE): POJICTBO H CXOJCTBO'

A. A. CuHIOIIHH
buonormueckuit paxynsrer MI'Y um. M. B. JlomoHoCOBa,
Mocksa, Poccus, e-mail: asinjushin@mail.ru

Pe3rome

OxapakTepru30BaHbl B2 OCHOBHBIX MOJXOJa K W3YyYCHHIO OBOJIOIHOHHBIX IPOIECCOB:
OIpe/ieieHHe POJACTBA (PUIOreHETHYECKUMH METOJaMU M M3y4eHHe Ouojoruu agantanuid. Ha npumepe
CcOOCTBEHHBIX PabOT MO M3YyYCHUIO OMOJIOTUM pa3BUTHUS NpejcTaBuTeicii TpuOsl Fabeae (cem. Fabaceae)
MPOAHATM3UPOBAHA CBSI3b MEXKAY (QUIOTCHETUUECKUM POJICTBOM U CXOJCTBOM B MPOSIBICHUH HEKOTOPBIX
aIaNITHBHBIX MPU3HAKOB. B psy paccMOTPEHHBIX MPU3HAKOB — MOP(HOIIOTHS 1 OCOOCHHOCTH OHTOT€HE3a
CJIOKHOI'0 JIMCTA, YUCJIO MEPBBIX YCITYCBUAHLIX JIUCTHCB, XapaKTCP IMOBEPXHOCTU CEMEHHOU KOXYPBHI.

Kirouessie croBa: Tpuba Fabeae, mopdorenes, sBomonusi, GUIOTeHUs, MUKPOCHCTEMATHKA.

VAVILOVIA, PEA AND OTHER REPRESENTATIVES
OF TRIBE FABEAE (FABACEAE): RELATION AND SIMILARITY

A. A. Sinjushin
Biological faculty of M. V. Lomonosov Moscow State University,
Moscow, Russia, e-mail: asinjushin@mail.ru

Summary

Two basic approaches to study of evolutionary processes have been characterized, viz.
investigation of relation with means of phylogeny and study of adaptive biology. Some of original results
obtained on developmental biology of members of Fabeae tribe (family Fabaceae) were reviewed. Basing
on these results, the connection between phylogenetic relation and adaptive similarity was analyzed. The
scored features are morphology and ontogenetic features of compound leaves, number of first scale-like
leaves, and character of seed coat surface.

Key words: tribe Fabeae, morphogenesis, evolution, phylogeny, microsystematics.

OcHOBHOM 1eNpI0  OOJIBIIIEH YacTH OHOJOTMYECKHUX  MCCIEHOBAHHUH  SBIISIETCS
OTpe/ieieHue XapakTepa »OBOMIOIUM — TMPU3HAKA, TPYIIbL, COOOIIECTBA, aJaNnTalllu.
['enepanbHOe  HampaBiieHHE  OWOJOTHYECKHUX  HCCIENOBAaHUNA  ObUIO  CPOPMYIHPOBAHO
@. I'. loOxkaHCcKuM B BHUAE XOpOIIO u3BecTHoro adopusma: «HudTo HEe WMeeT cMbIcia B
Ouosornu, Kpome Kak B cBere HsBomonum» (Dobzhansky, 1973). Omun w3 Haumboiee
pacmpoCTpaHEHHBIX MOAXOA0B K YCTAHOBIICHHUIO 3aKOHOMEPHOCTEH SBONIOIUH — OIpeIecHHe
POJICTBEHHBIX CBS3€H MEXKIy TAKCOHAMH PA3HOTO PaHTa, T. €. YCTAHOBJICHHUE (PHIIOTEHETHICCKIX
B3aMIMOOTHOIIICHH. B mocienHue necATUIeTHs OCHOBHBIM WHCTPYMEHTOM TaKOTO aHaiu3a
CTaJla MOJIEKYJIIpHasi (PUIIOTCHHsSI — OIPE/ICIICHUE CTEIICHU POJICTBA IO pPe3ybTaTaM CpPaBHEHUS
ctpyktypbl JTHK (HYKJI€OTHAHBIX MOCIEIOBATENILHOCTEH OMpeAeNeHHBIX PAfOHOB TeHOMa HITU
noJiuMop(du3Ma pa3TUIHBIX MOJICKYJISIPHBIX MapKEpOB).

Huwxe MBI paccMOTpUM  UMEIOMIMECS K  HACTOANIEMY BpPEMEHH  Pe3ylbTaThl
WCIIOJIb30BAaHUST  PA3UYHBIX IMOJXOJOB K BBIABICHHIO  (DHJIOTEHETHYECKOTO  POJICTBA
npencraButeneit TpuOsl BUKOBBIX (Fabeae Rchb. = Vicieae (Adans.) DC.). B Hacrosiiee Bpems B
cocTaBe 3Toi TpuOBI BeIIETAIOT 5 poaoB (Schaeffer et al., 2012, B ckoOkax MpUBEIEHO YUCIIO
BuaoB): Lathyrus (150-160), Vicia (150-160), Lens (~5), Pisum (2) u Vavilovia (1). Ilo

! PaGora wactruno mognepskana PO®U (mpoekt Nel2-04-01579)
68



COBPEMEHHBIM TMPEICTABICHUIM, 3Ta TpUOa MPUHAIICKHUT K CaAMBIM CIEIHATA3HPOBAHHBIM
rpynmnaM ceMencTBa M BXOAWUT B TaK Ha3bIBAEMYIO KJIaay, JUIICHHYIO OOpallleHHOro MOBTOpa
xyoporutactaoro renoma (Inverted Repeat-lacking Clade, IRLC) (Wojciechowski et al., 2004).
Cucreme 5TOH TpUOBI MOCBSIIEHO OCTATOYHO MHOrO pabOT, B TOM YHCJIE B IOCIETHUE
necstwietuss. Tak, Hanmpumep, 3HAUMTENbHBIM HHTEpec BbI3BaJl cratyc pona Vavilovia
(Sinjushin, Demidenko, 2010). C omxHOl CTOPOHBI, 3TO CBSA3aHO C TEM, YTO B €€ COCTaB BXOAT
MHOTHE XO35IiICTBEHHO-IICHHBIC BUJIbI, B TOM YHCJIE IPEBHEHIINE KYJIbTYypbl — TOPOX MOCEBHOU
(Pisum sativum), uedeBuna (Lens culinaris), 60061 (Vicia faba) n nap. C npyroit CTOpPOHBI,
NPEJCTaBUTENN ITON IPYIIIbI, B OCHOBHOM, HACEJSIOT YMEPEHHBIE IIHPOTHI, T. €. MPEACTABISIOT
co00i1 TocTynHbIN A1 pabOThl MaTepUal.

PesynpraTtoM (QuIOreHEeTHYECKONH pPEKOHCTPYKLMU BHE 3aBHCHUMOCTH OT BBIOPAHHBIX
KPUTEpPUEB M METO/Ja CTAHOBUTCS (UIOTCHETUYECKOE JpeBO — Trpaduueckoe OTpakeHue
IPEIoIaraeMoro B3auMHOTO POAcTBa. JlOCTaTOYHO MHTEPECHO B3TJISIHYTh HA TaKUE JEPEBbS,
MOJIyYEHHBIE B pA3IUYHBIX HE3aBUCHUMBIX paborax. berioro B3risga O0CTaTOYHO, YTOOBI
yOenuTbcss B TOM, YTO HX TOMNOJOTHS OKa3bIBACTCS pA3JIUYHOM, W WHOTAA JOBOJBHO
3HauuTenbHo. Hampumep, B ctathe ProkoBoit u ap. (2007) momyyeHbl TaHHBIE O IOCTATOYHOM
OTJAJICHUH JIBYX BHJIOB YMHBI — L. pratensis m L. aphaca, B ToO BpeMsl Kak B Ipyrux padorax
MPUBOJIATCS JaHHBIE O OJIM30CTU 3TUX BHJOB BIUIOTH 10 OOBEAMHEHHUS UX B OJHY CEKIIHIO
(Kenicer et al., 2005). 3HaunTenTFHO BaphUPYET TOIMOJIOTHUS OTIIEIBHBIX MOATPYII: OJTHU U TE€ JKe
BUJIbl B Pa3HBIX PEKOHCTPYKIUSAX OKa3bIBAIOTCS CIPYNIHPOBAHBI MO-pa3HOMY, HApuMep, AJs
BuJ0B A, B u C curyanus moxet BoiruiaeTsh Kak ((A-B)-C) win kak ((A-C)-B) u 1. 1. Ilpu stom
yueT Jaxke emie OAHOro Buja (ckaxkeM, D) NpUBOAWT K M3MEHEHUIO TOIOJOTMH JIEpeBa.
3HAYUTENBHO PA3IUYAIOTCS  PE3yibTaThl 00pabOTKM pPa3HBIX JaHHBIX —  HAaIpUMED,
MOCIIE0BATEIBHOCTEN pa3HbIX PailOHOB TeHOMA.

Jlasxxe camas mojiHasi U COBpEMEHHasl CUCTeMa, IOCTpoeHHas ais 262 (u3 ~360) BuIoB
BUKOBBIX (Schaefer etal.,, 2012), Taxke He MOXET CUUTATHCS HCUYEPIBIBAIOIICH, XOTS OBl
MIOTOMY, YTO OXBAaTBHIBAET HE BCE pa3zHOOOpasue rpynmbl. Brmpouem, o TONHOTE BBISBICHUS
pa3sHO0Opa3us TaK)Ke TOBOPUTH HEJb3sl, TOCKOJIBKY 3a Mociae Hue 25 et aub B pone Lathyrus
OBLTO OMUCaHO 3 HOBBIX BUJA — PeYb UJIET UMEHHO 00 OOHAPYKEHUH «XOPOIIUX)» BUIOB, a HE O
nepecMoTpe craTyca yxke u3BecTHbIX rpymm (Genc, Sahin, 2008). Bce Tpu HOBBIX BHIA
HacessitoT Crapbrii CBeT, 1 MOXKHO JIUIIb YAUBISTHCS TOMY, YTO OHH HE OBUIM OIMCAHBI paHee.
Tak win uHaue, ¢ OTKPHITHEM KaXJI0r0 HOBOTO BHJIa UMEIOLYIOCS CUCTEMY HaJlo OyJieT BHOBb U
BHOBB IPUBOJIMTH B COOTBETCTBHE HOBBIM JIaHHBIM — YCTAHABJIMBAThH POJICTBEHHBIE CBSI3H HOBOT'O
pacTeHus] TEMH K€ CPeACTBaMH, KOTOPHIMH ObUIM MPOAHAIMU3UPOBAHBI YK€ paHee OMHCAHHBIE
TaKCOHBI.

Jlo HacTOSIEro BpPEMEHM HET €JMHOI0 MHEHHUS O TOM, KaKyl IOCJIEOBaTEbHOCTh
ynoOHee BCEro aHAIM3MPOBATh NMPU pabOTe METOAAMHU MOJEKYJISPHOW (PUIOTCHHUH, WU O TOM,
KaKOi aJrOpUTM IpeInoYTUTEeNbHee NMpU 00paboTKe MOITY4YEeHHBIX JAaHHBIX. TakuM oOpazom,
(baKTHYECKN yTpaumBaeT CMBICI BOIIPOC O TOM, KaKass IMEHHO M3 UMEIOMUXCS (M, HECOMHEHHO,
Oyaymux) GpUIOreHeTHYeCKUX PeKOHCTPYKLUI — BepHas. Ecnu npu pabote He ObLIO JOMYIIEHO
SIBHBIX METOJIMYECKUX OIIUOOK, TO BCE MMEIOIINECS JIEPEBbS MMEIOT PaBHYIO IIEHHOCTH. BbiOop
HanOoJiee MpeAnoUYTUTENLHON BEPCUH, KaK U B OOJIBIIMHCTBE CIy4aeB Il CHCTEMATUKH, — JEJI0
BKYycCa.

IIpu »TOM ecTh eme OAHO OOCTOSTEIBCTBO, KOTOPOE, KaK KaKeTCs, OTPaHUYMBACT
IPUMEHUMOCTh 3TOTO TIOAXO0JIa B M3YYEHUH DBOJIOIMOHHBIX MporieccoB. [IpakTndyeckn moObie
BBIBOJIbI, KOTOpbIE B paMKax IOJOOHBIX MCCIEJOBAaHUN ylaeTcs clenarth — HalpuMep,
MOJTBEPXKJICHNE THOPUAHOTO MPOUCXOXKIACHUS TIOJBHAA OT JBYX JIPYTHUX, YCTaHOBJICHUE
NPUHAIISKHOCTH BUAA K TOH WJIM MHOM CEKIUM poja, ONpeesieHHe MPUHAICKHOCTH poja K
TOW WM WHOM TpwOE — OCTaHyTCS B TpeAeiax MOJBHAA, BHIA, CEKIUH, POAAa WIA TPHUOBIL.
[Tommydaemblie pe3ynbTaThl JIOKATbHBI, TPOTUBOpPEYAT paHee IMOITYYCHHBIM (a MHOTIA U APYT
Ipyry), UMEIOT OrpaHUYEHHOE BPEMs AaKTYaJIbHOCTH (JIOCTATOYHO MOCTPOUTH HOBOE IEPEBO
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WHBIMH METOJIaMHU, YTOOBI CO3JaTh IMOBOJ K TEPECMOTPY HMEIOIIUXCS TMPEACTaBICHUI) W,
BBIpaXasich GUIypagbHO, UMEIOT HEMHOT'O 3HAYEHUS /1711 BEYHOCTH.

AJNBTEpHATUBHBIN MOJIXO/ K U3YYCHHUIO 3aKOHOMEPHOCTEH SBOJIIOLIUU — 3TO ONpPE/eTICHHIE
OHMOJIOTHYECKOr0 CMBICTA aJlanTalliil K TeM WM MHBIM YCIOBUAM, (akTopam cpenbl. [Ipu sTom
BO3MOXKHA CHUTyalusi, KOTJa TpPYIMIa POJCTBEHHBIX TaKCOHOB OOJIaZaeT OJHOW M TOW Ke
O0COOCHHOCTBIO, YHACJEIOBAaHHOM OT OOIIero mpeaka, HO YK€ He MMEIoUiel OMOJIOrnyecKoro
cMbIcTa (TakOBBI, HAMpPUMEpP, HEKTApPHUKH y pa3nuuHbix Fabeae, Ooiblras 4acTe KOTOPBIX
CHelUalIM3UpOoBaHa K CaMOOINBUICHUIO U YK€ HE HYXKIAeTCS B MPHUBJICYCHUH OIBUIUTENEH).
VMIMeHHO TOATOMY MHTEpecHee Ciydad, KOrja Ta WM WHas CTPYKTypHas ((usmonorunyeckas,
OHTOT€HETHYECKasi) OCOOCHHOCTh BCTpEYaeTCs y HEPOACTBEHHBIX TaKCOHOB. CTENeHb POJCTBA
MOKHO OIpPENeIsITh MO (UIOTCHETUYSCKUM JIaHHBIM, HCIIOJIb3ysSd WX B TaKOM Cllydae Kak
CpPEeICTBO, a HE Kak camolenb. He3aBucumMoe TMOSBIEHHE CXOJIHBIX OCOOCHHOCTEH Yy
HEPOJCTBCHHBIX OPTraHU3MOB MOXET YKa3blBaTh Ha MX OMOJIOTMYECKUN CMBICT U B KOHECUHOM
UTOTe — Ha OCOOCHHOCTH a/IalITUBHBIX MEXaHU3MOB, BOSHUKIIIKUX B 3BOJIOLXU rpymi. Hampumep,
y 000OBBIX YCHKH BCTPEUAIOTCS y JIMAH BO BCEX TPEX IOJCEMEHCTBAX WM SIBHO BO3HUKAIOT
He3aBUcUMO. Tak, y HekoTopweix Entada (mogcem. Mimosoideae) M BHUKOBBIX (IIOJCEM.
Faboideae) B ycukm mnpeoOpa3oBaHa mucTanbHas dYacTh JHCTa, a Yy Bauhinia (moucem.
Caesalpinioideae) ycuku, BEposiTHO, UMEIOT TOOETOBOE MPOUCXOKICHHE.

Hwxe mnpuBeneH KpaTkuii 0030p COOCTBEHHBIX pPabOT, IMOCBSIICHHBIX BBISIBICHUIO
CXOIHBIX 3aKOHOMEPHOCTEH pa3BUTHUA y TAKCOHOB pa3HOil creneHU pojacTtBa. OCHOBHBIM
00BEKTOM pacCMOTPEHHUS SABIISIOTCS MpeacTaBuTean TpuoOsl Fabeae.

Peryasinusi pa3Butus jucra y 6000BbIX

['opox MOCeBHOH SIBIISIETCS OJJTHUM U3 TPAJAUIIUOHHBIX OOBEKTOB JJISl U3YUEHUS] TCHETUKU
U OMOJIOTMH Pa3BUTHS CIOXKHOrO jucTta. HamoMHuM, uTo y 0ojee MOmyJIsIpHBIX MOJENBHBIX
BUJIOB B TeHeTHKe Mopdorenesa pacrenuit — Arabidopsis thaliana (L.) Heynh. (Brassicaceae) u
Antirrhinum majus L. (Plantaginaceae s.l.) — nucT npocToi, ¥ U3y4eHUE PETYISILMM Pa3BUTHSA
CJIOKHOTIO JINCTA HAa HUX 3aTPYAHUTEIBHO.

B Hopme y ropoxa (kak MW y OOJBIIMHCTBA BHUKOBBIX) JIUCT COCTOMT U3 IMaphbl
MPWIMCTHUKOB, paxuca, JUCTOYKOB (0 HOM niu Ooinee map) u ycukoB (0—2 mapser). Paxuc Takxke
3aKaHYMBAETCsl YCUKOM. TakoBO B OOIIEM CTPOEHHE JINCThEB, HAYMHASA C TPETHETO, MEPBBIA U
BTOPOI1 JINCThSI OOBIYHO PENYLIUPOBAHBL, U UX OCOOEHHOCTH PaCCMOTPEHBI HUXKE.

JleTany reHeTH4eCKOro KOHTPOJIS Pa3BUTHS JINCTA y TOPOXA U3YYEHBI TOCTAaTOYHO JaBHO,
XOTs TOBOPUTH O IMOJIHOTE€ KapTHUHBI MpEeXaAeBpeMeHHO. ByKkBalbHO Ka)ablil TOJ MOSBISAIOTCS
ONMCAHUS HOBBIX MyTalllii, HApyIIAIOLMX Pa3BUTHE JIMCTA WM €r0 OTIENbHBIX yacTed. boiee
noApoOHass uHPOpMaNUg O MYTIX PEryasauuu MopdoreHe3a CJIOKHOTO JIMCTa TMPUBEICHA B
pabotax psina aBTopoB (Gourlay et al., 2000; Hofer et al., 2001; Cuntomms, ['octumckuit, 2008
u ap.). Ilpu 3TomM 3HauMTENbHBIH HHTEpEC BBI3BIBACT (OPMHPOBAHHE JIUCTA Y PA3IUYHBIX
MyTaHTOB (pucyHok). Tak, myrauuss B rene UNIFOLIATA (UNI) npuBoIuT K 0Opa3oBaHUIO
JIUCTA, COCTOSIIEr0 U3 €IUHCTBEHHOTO0 KOHEUYHOTO JTUCTOYKAa. MyTaHTHBIN aiienb TOro e reHa
C Gollee «MATKHM» JIEHCTBHEM uni' coXpaHseT OOILYI0 apXMTEKTYPY JIMCTA, HO MOCIE Pa3BUTHUS
NepBoi Mapel YCHKOB HEM30E€KHO 00pa3yeTcs KOHEUHbIM JHCTOYeK ((EeHOTUIl «yCHKOBas
akanus»). OmucaHHas HemaBHO MyTaius tendrilled acacia-A (tacA) MPUBOJUT K CIUSHHUIO
KOHEYHBIX CTPYKTYp JIMCTA B €AUHYIO JUCTOBYIO IUIACTUHKY.

I'en UNI sBnsieTcs OJHUM U3 KIIOYEBBIX PEryIsTOPOB MopdoreHesa y ropoxa u
JIETePMUHUPYET BOOOIIE pa3BUTHE CIOKHOTO jucTa. Ilpu HapymieHuum (QyHKIHHM 3TOro reHa
INPOMCXOIUT TNPEKpalleHne HapacTaHUs OCH JIMCTa ¢ 00pa30BaHMEM KOHEYHOrO JIUCTOYKa. Y
HOPMaJIbHBIX PACTEHHUH JIMCT Pa3BUBAETCS 10 KOHLA, Y MYTAHTOB IPOUCXOIUT IpepbIBaHUE
ATOro Ipoliecca Ha pa3HbIX 3Tanax. B menom myrauust uni NpUBOIUT K YNPOIIEHUIO CTPOEHUS
JHCTA.
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HanpoTus, MyTauust fac” He M3MEHSET CIOXKHOCTH IICTA, HO HApYIIAeT IIPOLIECC
pa3felIeHus] €ro 4acTeW: JINCTOYKM M YCHUKH 3aKJIaJbIBAalOTCS B HOPMAJIBHOM KOJIMYECTBE, HO
OKa3bIBAIOTCS OOBEJMHEHHBIMU B OOIIYI0 MHOTOJIOTIACTHYIO JIMCTOBYIO IUIACTUHKY. VIMEHHO
IIO3TOMY TakoW ()EHOTHUI NEepPBOHAYAIBHO MOJIYYMJI HA3BAHUE «PACCEUEHHOJIMCTOUKOBBINA JIUCT»

(3enenos u np., 2008).

MpekpalyeHne /—
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Pasnenexve npumopaues (reH TAC-A)

Cxema ¢opMupOBaHMSA Pa3IUYHBIX THIIOB JHCTa y 0000BBIX
3a cyeT akTUBHOCTH reHoB UNI u TAC-A

Ecnmu mpuHATH, YTO B HOPMAJIBHOM MOpP(QOTreHe3e IMCTa ropoxa ecThb (QYHKIUU
OTpaHUYEHUs CJIO’KHOCTH nyTeM ¢dbopMupoBaHUs KOHEYHOTO JUCTOYKA u
pazzeneHus/Hepa3ieNieHns] YacTel CJI0KHOIO JIMCTA, TO MOYKHO IOCTPOUTH JIOTUYECKYIO CXEMY,
KOTOpasi OOBSICHAET MPaKTHUECKH BCE Pa3HOOOpaszue JIMCThEB B cemelcTBe 0000BbIX (puc. 1).
Tak, mpu 00pa30BaHWM KOHEYHOTO JIMCTOYKA HA PA3HBIX CTATUSAX PA3BUTHS CIOKHOTO JIHCTA
MOYKHO MOJYYUTh COOTBETCTBEHHO OJIHOJIMCTOYKOBBIN, TPOHUATHIN M HEMTAPHOIEPUCTHIH JIHCThS.
[Ipu Hepa3geneHUM wYacTel CIIOXKHOTO JIMCTA MOXXHO TMOJYYUTh BTOPHUYHO-TIPOCTOM JIKCT,
BEPOSITHO, MMEHHO TaKuM IHyTeM Cc(hOpMHUpPOBAICA CBO€OOpa3HBbIM JBYJIOMACTHOW JHCT Y
MIpeICTaBUTENEH caMol peBHel TpuObl 0000BbIX — Cercideae (Hanpumep, y Bauhinia).

Psipl mepexoa0B MOYKHO HaOII0AaTh HE TOJIBKO Y MyTaHTOB, HO U B IPUPOJIE B MpeJienax
HOpMasibHOro Mopdorenesa. Tak, psa OT OJHOIMCTOUYKOBOIO K MEPUCTOCIONKHOMY C OONBIIUM
YHUCIOM TMap JIMCTOYKOB JIMCTY XapakTepeH JUIs pPa3BUTHUA MHOTUX OOOOBBIX, HaIlpUMeED,
Astragalus. OCOOEHHOCTHM  pa3BUTHsSI MEpPBOro JHuCTa  (OJHOJMCTOYKOBBIM/TPOIUATHIN)
IpeUIOKEeHbl KaK CHCTEeMAaTHYeCKUH MpPU3HAK Y acTparajioB NpHU OIpeleJeHUH UX BCXOJI0B
(Bacunbuenko, 1965). IlocremeHHbli mnepexox OT MPOCTOrO MEPUCTOPA3AEIBbHOTO K
HEPUCTOCIOXKHOMY JTUCTY 00brueH ais nuctbeB Gleditsia triacanthos (Neville, 1970; coGcTB.
HaOTIOJICHU).

Jlormka moMO00HOTO 0000IIEHUS OCHOBaHA HAa 3aKOHE TOMOJIOTMYECKUX pSIOB B
HACJIEJACTBEHHOW W3MeHUYMBOCTH, cdhopmynupoBanHom H. W. BaBumoBeim  (1935).  [ns
QHOMAJIBHBIX (B TOM 4YHCIE€ M MYTaHTHBIX) (OPM H3MEHYMBOCTH dTa Hjaes Obuia
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nepepopmynupoana C. B. MeiieHom B BHae Tak Has3biBaeMoro «mpabmia Kpenke» (Meyen,
1973). B 3HauMTENbHON CTENEHH TAaKOW IMOJXOJ JICKUT B OCHOBE aKTHBHO Pa3BUBAIOIIETOCS B
HACTOSIIEe BpEeMsl HAIIPABJICHUS — IBOJIOLNMOHHON Owosoruu pazputus (evo-devo). Jlaxe ecnu
3a MOP(OJIOrMYECKUM CXOJCTBOM CTPYKTYp (B JaHHOM Ciy4ae JHUCThEB) HE CTOUT OOIIHOCTDH
MyTel T€HeTUYECKOro KOHTPOJISI UX PETryIsUU, TO MOKHO TOBOPUTh KaKk MUHUMYM O MOJYyCax
npeoOpa3oBaHrs HEKOEro 6a30BOro IUIaHA CTPOCHUS (CIOKHOTO JIHCTAa), KOTOPBhIE POXKIAIOT BCE
pa3HooOpa3ue peallbHBIX JHCTHEB B CeMEHCTBE 0000BBIX. ['OpOX MOCEBHOH B 3TOH CBsI3U
BBICTYIACT JIUIIb KaK MOJENIb — PacTeHHe, y KOTOPOro CHEKTP MYTAlMOHHON (aHOMaJbHOM)
M3MEHYMBOCTH 3HAUYMTEJIbHO MEPEKPHIBACT JMANa30H U3MEHUYMBOCTH JJIsi CEMEHCTBA B 1IEJIOM,
YaCTUYHO BOCIPOU3BOJA (POPMBI, KOTOPHIE Y OTJAICHHO POJICTBEHHBIX TPUO BO3ZHUKAIOT Kak
HOpManbHble. TakuMm 00pa3oM, MOXHO MOJEIHPOBATh IPOILECCHl ABOJIIOIUHU  JIUCTA,
OCHOBBIBASICh B MEPBYIO O4Yepeab Ha CXOJICTBE CTPYKTYp, a He Ha OJM30CTH POACTBA TPYIII, Y
KOTOPBIX 3TU CTPYKTYPbI BO3HUKAIOT.

Pa3n006pa3ue B YHUCJI€ U CTPOCHUH NIEPBLIX JIMCTHEB Y BUKOBBIX

OnucaHHOE BbIIIE CTPOCHHUE JIMCTA 33 HECKOJbKMMHU MCKIIIOUEHUSIMHU XapaKTEpHO AJIs
BCel TpuOBl BUKOBBIX, HO JIMLIb Ui JIMCTHEB CpeAUHHON (opmarnuu. Jlias Bcell rpymmbl
XapaKTEepHO IMO/A3EMHOE IIpOpacTaHue (CeMsI0JU OCTAIOTCS MOJ 3€MJIEH), M HECKOJIbKO MEPBbIX
JUCThEB OKAa3bIBAIOTCA PENYyLHUPOBAHHBIMU. Tak, y ropoxa IepBble ABa JUCTAa UMEKT BHI
Tpex3youaTeix  demryek (kartagpwmioB). Cuuraercs, dYro OOKOBBIC JIOMACTH  ITHX
BUJOMU3MEHEHHBIX JINCTHEB COOTBETCTBYIOT NPWIMCTHHUKAM, a CPEJUHHAs 4acTb — JIMCTY Kak
TakoBOoMYy. IlepBbII JMCT y BHKOBBIX BCErJa OKA3bIBAa€TCS HA BBIIYKIOH CTOPOHE
KPIOYKOOOpa3sHO H30THYTOrO 3apojbliia, BTOpoid cmeuieH Ha 180°, mociemyromme JIUCThs
PacIoJIOKEHbI IBYPSIHO.

VmeroTcs naHHBIE O YUClie U 0OCOOEHHOCTSX CTPOEHUs KaTauiioB y HpeicTaBUTeNei
ponoB Vicia (Nozzolillo, 1977), Pisum, Vavilovia, Lathyrus (Sinjushin, Akopian, 2011), a Taxxe
y 6mmskoro poaa Cicer (Nozzolillo, 1985), otHocsmerocs k Tpube Cicereae. CTpyKTypa MepBbIX
JUCTHEB y MEPEUYUCIECHHBIX POJIOB JOCTaTOYHO OJJHOOOpa3Ha, HO YMCIIO CHIIBHO BapbupyeT. [Ipu
TOM HaOMIOJaeTcss JIOOONBITHAS TEHJEHUMS: Uil OJHOJETHUKOB B II€JIOM XapaKTEpHO
HeOOoJIbIIoe YKo KataduiuioB (2), B TO BpeMsl Kak Y MHOTOJIETHMX BHUJIOB YMCIIO KaTaduuIoB
6onbie (3—5). Takas 3aKOHOMEPHOCTh JJOCTATOYHO CTAOMIIBHO COXPAHSAETCS Y HYTOB, BUK M YHH,
Cpelu KOTOPBIX €CTh U OJJHOJIETHUE, U MHOTOJIETHUE BU/IBI.

buonornueckuii CMbICII TaKOW CBSI3M OCTAETCSl HE BIIOJIHE IOHATHBIM, BO3MOJKHBI Kak
MUHUMYM JBa 00bsicHeHHUs. Tak, MOXKHO IPEANOI0KUTh, YTO /I MHOTOJIETHUKOB XapaKTEPHO
Oosee JUIMTENbHOE BpeMsl IIOKOsI CEMsIH. 3a BpeMsl, KOTOPOE yCIIeBAeT MPOUTH OT JUCCEMHHALUU
JI0 MIPOpPACTaHus, 4aCTO HAKAILJIMBAETCA 3HAYMUTEIBHBIM CIOW Omajaa, yepe3 KOTOPBIA pacTeHHUE
JIOJDKHO TIPOPACTH, COXPAHMB areKkc nodera HEMOBPEXKIACHHBIM. JlomoiHuTenbHbIe KaTaduIIbl
MOTJIM OBl CIIY>)KUTh L€JIM 3alIUTHI KOHyca pocta. C Opyroil CTOpOHBI, Takas JIOTUKA KaXeTcs
IPUMEHUMOMH JIMIIb [T YaCTH MECTOOOMTaHUH (HampuMep, Jieca W JIyra), HO He Ul YCIIOBHIA,
B KOTOPBIX OIa]] HAKAIIMBAETCSl OYEHb MEIJICHHO WM MPaKTUYECKU HEe 00pa3yercs, Halpumep,
KaMEHHUCTBIX OCBINEH, Ha KOTOpbIX mpouspactaer Vavilovia (y TpOpPOCTKOB BaBUJIOBHUHU
obpasyercs 3 kataduiia).

B kauecTBe aibTEpHATHUBHOM THIOTE3bl (OE3YCIOBHO, HYXXAAIOLIEHCS B ONBITHON
IIPOBEPKE) MOYKHO MPEANOI0KUTE, UTO TPaHUIAa MEKIY KaTaQuiIaMH U CIIOKHBIMH JINCTBIMHU Y
MHOT'OJIETHUKOB COBIAJaeT C TPaHULEN MEXIy 3UMYIOIIEH M OAHOJETHEH dvacTsaMmu. Toraa
JIOTUYHO MPHUHSATH, YTO SMUKOTUIIb U KaTaQWILIbl OCTAIOTCS B TPYHTE, U U3 Ma3yX YEHIyeBUIHBIX
JHMCTHEB BBIPACTAIOT MOOErH BO30OHOBIIEHHUS B ATOT K€ WJIM MOCIEAYIOIMKA ce30H. [[ns Toro
YTOOBI MOATBEPAUTH WIIM ONIPOBEPTHYTH ATy TUIOTE3Y, TPEOYIOTCS HAOIIOACHHS 32 OHTOT'€HE30M
pacTeHHi ¢ pa3HOM JUINTENFHOCTHIO )KU3HEHHOTO IIMKJIa B €CTECTBEHHBIX MECTOOOUTAHHSIX.

WHTepecHo, yTO B IPUBEJEHHOM IIPUMEPE Mbl BUJUM CBSI3b MIPU3HAKA YMCIIAa KaTaQUILUIOB
C JUIMTEIBHOCTBIO KU3HEHHOI'O IIUKJIA, 4 HE C IIOJI0KEHUEM BHJIa B CUCTEME poaa. B Hoselmen
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U3 JOCTyMHBIX cucteM TpuOwl (Schaefer et al., 2012) MHOTHE KiIagBl HA JEHAPOTPAMME COCTOST
U3 BUJIOB C pa3HOW JUTUTEIHHOCTHIO JKU3HEHHOTO NHKIA. TakuMm o0pa3oM, (yHKIMOHAIHHO
00YCIIOBJICHHOE CXOJICTBO BHOBb OKa3bIBA€TCsl HE CBSI3aHHBIM C POJICTBOM, IO KpaiftHe#l mepe, ¢
TEM, KOTOPOE BBISBIISIIOT METO/IbI MOJICKYJISIPHOM (DUIIOTCHUU.

XapakTep NOBEPXHOCTH CEMEHHOH KOKYPbI Y BHKOBBIX H €r0 BO3MOKHOE
ajJlaliTHBHOE 3HAYEeHNe

OnHOM M3 BaXHBIX OCOOEHHOCTEH, ONMpENeNsiomuX crnernuduky (GyHKIMOHUPOBAHHS
OopraHu3Ma pacTeHuil (10 CpaBHEHHIO, HANpPHUMEp, C >KUBOTHBIMHU), SIBISIETCS MPAKTUYECKU
IIOJIHOE OTCYTCTBUE CIIOCOOHOCTM K aKTUBHOMY I€pelBHKEHHUIO. Paccenenue pacreHuit
MPOUCXOIUT MYTEM MACCHUBHOM (HEHANPABJIEHHOW) TUCCEMHHALIMU U, BBIPAXKAsCh (YUTYpaNbHO,
ar00yr0 mpoOiieMy, BO3HHUKIIYIO Ha MECTE€ HPOpPACTaHUs, PACTCHHUE BBIHYXKACHO peliaTh, HE
cxoas ¢ Mmecta. B 3Toi cBsI3u CylIecTBEHHOE 3HAYEHHE MPUOOpPETaeT KOMIUIEKC MPHU3HAKOB,
CBSI3aHHBIX C PACIIPOCTPAHEHUEM IIJIOJIOB U CEMSIH.

Y 6000BbIX BOOOIIE pa3sHOOOpa3ue MPHUCIOCOOICHUH K JUCCEMUHAIUA OYCHb BEIHKO.
Cpenu npeicTaBUTENIEl 3TOTO CEMENCTBA €CTh U OPHUTOXOPHBIE BUABI C SIPKO OKpPALIEHHBIMU
cemeHamu (Abrus), 1 aHEMOXOPHBIE C Pa3IMYHBIMU BBIPOCTAMHU Ha KPbUIATKOOOPA3HBIX ILIOAAX
(Pterocarpus), i THIPOXOPHBIE C JETKUM dHJ0KapniueM (Entada) v T. 1. BOTBIIMHCTBY BUKOBBIX
npucylla OalTUCTOXOpUS: 3peiblii IUIOJ BCKPBIBAETCS ABYMs IIBaMH 3a cueT AeopMaiiuu
NEePraMeHTHOI'0 CJI0sl CTBOPOK, M IPOUCXOIUT pa3OpachblBaHUE CEMSIH B pa3Hble CTOPOHBI.
O4eBHIHO, 4TO AJIsi 0OECTIEYEHHS TAKOTO MEXaHHU3Ma CYIIECTBYET LEJNbII Psii MPUCTIOCOOICHUI:
OCOOEHHOCTH aHATOMHUYECKOI'O0 CTPOEHUS NEpUKApIUs, XapakTep HPHUKPEIUICHUS CEMSH K
CTBOpKAM IUIOAQ, MPEINOJIOXKUTENbHO CTPOCHUE COIBeTHS. B KOHTekcTe 00cyXIaeMoro
«CHHJpOMA JUCCEMMHALIMM» Mbl IPOAHAIM3UPOBAIIA XapaKTep MOBEPXHOCTU CEMEHHOM KOXKYpbI
y psiZia BUKOBBIX.

XOopoI1110 U3BECTHO, YTO MOBEPXHOCTh CIIEpMOJepMbl y npeacTaBuTeneil Fabeae Becbma
pazHooOpazHa (Abou-El-Enain etal., 2007). Hamu HaOmioaeHus TMOATBEPIWIH, UYTO Y
OOJBIIMHCTBA MpeACTaBUTENEeH MpeolianaeT ceMeHHasl MOBEPXHOCTh B BUAE OJHOKIJIETOUHBIX
OYropkoB, pexXe BCTpPEeYaroTCsl MHOTOKJIETOYHbIE TpeOHM WM BO3BBIIIEHUS. Y 4YacTu
npejacraButenieil (Hampumep, L. aphaca) ceMeHHas KOXXypa NpakTHYecKH Tiaakas. B
JIOTIOJTHEHNE K Ka4eCTBEHHOMY ONMCAHHUIO MOBEPXHOCTH CEeMsH ObUI MPOBEIEH Y4eT MX MacChl,
pasmepoB (nuamerpa) u Gopmbl (CpeHee 3HAYCHUE OKPYIIOCTH KOHTYpa IS TPEX MPOEKIIHA
CEMEHH, OKPYTJIOCTh PACCUHTHIBATH 10 dopmyre R = 4nS/P*, rie S u P — coOTBETCTBEHHO
IUIOIIA/lb U MEPUMETP KOHTYpa IMPOEKLMH). Y 1ajoch MOKa3aTh, YTO B IEJIOM CEMEHa BUKOBBIX
oOmagatroT (Gopmoil, OGnu3KkoM K HIealbHOM cdepe, MX MOBEPXHOCTh CKyJlbNTHpoBaHa. Ha
POAHAIM3UPOBAHHOM MaTepuasie OblI0 OOHApYKEHO HECKOJIBKO HHTEPECHBIX HCKIHOYEHMH.
Tak, y kynbtuBupyembix Gopm (P. sativum ssp. sativum, V. faba) nabaronaeTcs CriaxuBaHHUe
MOBEPXHOCTU CEMSIH, YTO COTJIACyeTCsl TaK)Ke C OTCYTCTBUEM BCKPBIBAHUS IIJIOJOB Y 3TUX (OPM.
Hanpotus, y aukopacrymero P. sativum ssp. elatius 600bl BCKpBIBalOTCS, CEMEHA OKPYTJIbIE, C
OUY€Hb KPYIHBIMU IOBEPXHOCTHBIMU MHOTOKJIETOUHBIMH OyropkaMmu. bosnee nnm Menee riaakas
MOBEPXHOCTh CHEPMOJIEPMbI OTMeueHa A (GopM, Y KOTOPBIX ceMeHa Mo (opMe 3HAYUTEIHHO
oTiiyaroTcs ot chepudeckot (L. tingitanus).

WuTepec B 3TOH CBSI3M MpEACTaBIAET a’dpoAMHAMUKAa OOTEKaHHsS IOTOKOM BO3JyXa
cdepuueckoro tena. Ha moBepxHOCTH I1agkoro mapa oopasyercs MorpaHuYHbIN CI0H BO3ayXa.
[Ipu ero oTpbIBE C MOBEPXHOCTH TeJda BO3HUKAET O0JIACTh 3aBUXPEHUH, KOTOpHIE CO3/AI0T
TOpPMOKE€HHE. Ecim K€ MNOBEPXHOCTh IIapa HECET HEPOBHOCTH, TO IOTPAHWYHBIA CIIOU
paspyuaercs, 1 a3poJMHAMUYECKOE CONPOTUBIIEHUE 3HAUNUTENBHO NajgacT. TOpMOXKEHHUE MOJIETA
MPOUCXOJUT B CYHIECTBEHHO MEHbIIEH cTeneHu. TeM min UHBIM 00pa3oM CKYJIbNTHPOBAHHYIO
MIOBEPXHOCThH (HAmpuMep, sIMUaTYI0) UCIOJIb3YIOT B KOHCTPYKIIMOHHBIX IIE€JISX, HAIPUMED, MpH
npousBoJcTBe Msued s ronbda. Cdepa ¢ HEpPOBHOCTSAMH ONPEAEIEHHOTO pa3Mepa Ha
MIOBEPXHOCTH HCIBITBIBACT MpPU TIOJIETE MEHbIIEE COMPOTHBIIEHHE, YeM Takas ke cdepa ¢
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TJIAJIKOM MOBEPXHOCTHIO. JIJIsT TOTO YTOOBI MOBEPXHOCTHBIE HEPOBHOCTH OKA3bIBAIM BIUSHHE HA
MOTPAHUYHBIN CJION BO31lyXa, pa3Mep dTUX HEPOBHOCTEH JOJDKEH OBITh COMMOCTABUM C TOJIIIUHON
ciosi. Pacder 3Toii TONIUHBI TOKA3aJl, 9TO y CEMSIH C KPYITHBIMH MHOTOKJIETOYHBIMH OyTOpKamMu
Ha MOBEPXHOCTH 3Ta BEJIMYMHA MMEET TOT K€ MOPSA0K, YTO U BhICOTa camMux Oyropkon. [lms
OKOHYATEIILHOTO TOATBEPKICHUS aJaNTHUBHOW IICHHOCTH TaKOW CKYJBITYpPhl TIOBEPXHOCTH
ceMsiH TpeOyeTcsi MPOBEACHHE HKCIIEPUMEHTOB, HO M MMEIOIIMECs JaHHbIE YKa3blBalOT Ha
BO3MOXKHYIO TTPUHA/IIC)KHOCTh MPU3HAKOB CEMEHHOM KOXKYPBI K «CHHIPOMY JUCCEMHUHAIUN» Y
BUKOBBIX.

WNuTepecHo, 4YTO TakuWe KPYIHBIE MHOTOKIETOYHBIE OYrOpKM Ha TPOCMOTPEHHOM
MaTepuaie ObUIM OTMEYEHbl Yy JAOCTATOYHO OTHAJIEHHBIX (B CHCTeME TPHUObI, MPHUBEICHHOU B
pabore Illedepa ¢ coaBropamu (Schaefer etal., 2012)) Bumos: P. sativum ssp. sativum,
L. annuus, L. hirsutus, L. nissolia n L. belinensis. Takum 00pa3oM, Mbl BHOBb CTAJIKHBAEMCS C
SIBIICHUEM, KOTJIa TpPHU3HAK, NPEINOJOKUTEIBHO OO0Jaalomuii  alalTUBHON IIEHHOCTHIO,
COCTaBIISIET CXOJICTBO MeXAy (opMaMu, HE HMEIOIMMMH MO (UIOTEHETHYECKUM JIaHHBIM
OJIM3KOTrO POJICTBA.

Pestomupysi, MOXXHO clenarh clenymooilee 3akiouyeHue. M3ydenue HaOmM0ga€MOr0
pazHooOpa3usi (GopM IKU3HM TPECICIyeT OJHOW W3 CBOMX IIeJiel YCTAaHOBJICHUE ITyTEH
SBOJIIOIMM, HCTOPUYECKOTO  CTAHOBJIIGHHUS OTOro  pazHooOpasus. DuioreHeTHUEcKue
PEKOHCTPYKIIUH, MPUMEHSEMbIC IS STOTO, 3a4acTyl0 IMPOTUBOPEUUBHI M IMPUHOCAT ILIOXO
BepUUIpyeMble pe3ynbTaThl. V3yueHne OMonoruu agantaiuuii K pa3TudHbIM GaKkTopaM CpeJibl
npeincTaBisiercss  0ojiee  TUIOJOTBOPHBIM — TOJIXOJOM, HANpaBIICHHBIM HA  IMOCTHIKCHUE
(GYHKIIMOHAJIBLHOTO Pa3HO00pa3usl KUBOTO.
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CEJIEKIIUSA — HAYKA, UCKYCCTBO NJIM TEXHOJIOT'UA?

YK 633.13.631.527(2).574.1

XAPAKTEPUCTUKA CEJEKINIMOHHOT'O U KOJUVIEKITMOHHOI'O
MATEPHAJIA OBCA 110 COAEPKAHUIO U KAYECTBY KHPA

A. M. A6yranmesa’, b. C. Capues', K. K. )Kynau6aes',
T. B. Casun’, M. Hypnencon’
'Kazaxckuit HUU 3eMenennst 1 pacTeHHEBOACTBA,
Kazaxcran, e-mail: kiz_abugalieva@mail.ru
*Kasaxckuit HammonaneHbiit Arpapusii YHausepeuter, Kazaxcran

Pe3rome

WzyueHsl ceneKuoHHbIe ¥ KOJUIEKIIMOHHBIE 00pas3Ibl IPOBOTO OBCa MO COJIEPKAHUIO U KAUeCTBY
JKUpa JUIA OTpeeNIieHHs TIEPCIIeKTUBBI CO3/aHUs OBCAa MUETHUECKOTo HasHaudeHUs. CojepKaHue Kupa B
3epHe oBca BapbupoBaio oT 4,0 1o 7,0% i reHOTUIIOB KOHKYPCHOT'O U KOHTPOJBHOTO NMUTOMHHKOB.
MuHuManbHbBIC 3HAYCHHS, B 3aBHCHMOCTH OT rOJia PernpoayKIuH, Kojebanuch B mpenenax 4,0-5,3%,
MaKCHMAaJbHBIE 3HAYEHUS — COOTBETCTBEHHO OT 5,1 mo 7,0% u cpemuue no Omokam — ot 4,5 no 6,1%.
O6pasusr KCHU oBca BIoOHE KOHKYPEHTOCTIOCOOHBI OTHOCHUTEIBHO COPTOBOTO TeHO(OHIA: OCHOBHAs
YacTh CEJIEKIIMOHHOTO MaTepuaja XapaKTepH3oBalach YpoBHeM copepxkanus xupa 4,1-5,0% y 47%
BCEX M3YYCHHBIX TeHOTHNoB. Komrekunonnsie o6pasusl BUP, penpoaynmpoBaHHBIE WACHTHYHBIM
Habopom B ycioBuax AxtioOmHCKOH CXOC m KasHUU3uP ornmmyanuce HamudmeM TEHOTHIIOB C
coJepkaHueM xupa a0 8,2% B pa3HBIX YCIOBHSX, 3TO HoMepa K-14638 (B 00eux pemnpoiyKuusix) M
HoMmepa K-14668 u k-14786. KadectBo Macima COpTOB OBCa OMPENCICHO IO CONICPKAHHIO B HEM
MOHOHEHACHIIIIEHHOW OJeHMHOBOW KHUCIOTHI (0T 37% nns copra Amaman no 41% mis copra Kopra).
CooTHolIeHHE CONepKaHUs JIMHOJIEBOM K 0JIEGMHOBOW Kuciote konebanocs ot 0,82 (copt XKopra) o 0,93
(copra Anaman, baiire), 94To TOBOPUT O BBICOKOW OWOJIOTHYECKOM AaKTUBHOCTH Maciia. B memom
COOTHOIIIEHNE CYMMBI HEHACHIIIEHHBIX KUPHBIX KHCIOT K CyMMe HACHIIIEHHBIX BapbupoBaio oT 3,00 mo
3,43 (copt Xopra). KiacrepHsiii ananmm3 coptoB Kazaxcrana, o6pasios BUP kyipTypHOTO M ITHKOTO
OBCa M0 COACPKAHUI0O W COCTaBY KMPHBIX KHUCJIOT IMO3BOJIMI KIACCU(HUIMPOBATh T'CHOTHIIBI Ha 2
kjactepa. B mepBbIid, B OCHOBHOM, MOTAIM COPTa Ka3aXCKOUW CENEKIMH, BTOPOW KIIacTep pa3jieiuiics Ha
niBa cyOKiactepa. B mepBblii monany aMmepruKaHCKHe COpTa OBCa, UMEIOIIHE B CBOEH POIOCIIOBHON OPMBI
Avena stelilis, v Bce M3y4eHHbIC 00pa3ilbl JUKOTO IeKCAIUIOMAHOrO BUaa A. stelilis, BO BTOpoii — Bce
OCTaJIBHBIC TUKUEC BUJIbI OBCA C pa3HbIM YPOBHEM IIJIOMTHOCTH.

KitoueBsie cioBa: oBec, Up, XKHPHBbIE KHCIOTHI, KYJIbTypHBIE W IUKUE BUJBI, CEJEKITHS,
T€HETHYECKUE PECYPCHI.

CHARACTERISATION OF BREEDING LINES AND OAT ACCESSIONS
FOR FAT CONTENT AND ITS QUALITY

A. L Abugalieval, B. S. Sariev', K. K. Zhundibaev', T. V. Savinz, M. Nurpeisov2
'Kazakh research institute of agriculture and plant growing,
Kazakhstan, e-mail: kiz_abugalieva@mail.ru
2 Kazakh National Agrarian University, Kazakhstan

Summary

Studied breeding and collection spring oats samples in fat content and its quality to determine the
prospects for oat dietary purposes. The oat kernels fat content ranged from 4.0 to 7.0% for genotypes of
competitive and controlling nursery. Minimum values depending on the year of reproduction varied from
4.0-5.3%, respectively, the maximum values from 5.1 to 7.0% and the average for units from 4.5 to 6.1%.
The CVT oats samples quite competitive relative to the genofund: the main part of the breeding material
was characterized by the level of fat content 4.1-5.0% to 47% of all studied genotypes. VIP collection
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samples, reproduced by identical set in Aktobe and KazRIPG conditions differed by genotypes with the
fat presence to 8.2% in different conditions, they are K-14 638 (both reproductions), K-14668 and K-
14786. The oat varieties oil quality determined by their content of monounsaturated oleic acid (37% for
Alaman to 41% Zhorga). The ratio of linoleic to oleic acid as a biological activity ranged from 0.82
(Zhorga) to 0.93 (Alaman, Baige). In general, the ratio of the unsaturated fatty acids amount to saturated
amount ranged from 3.00 to 3.43 (Zhorga). Cluster analysis of Kazakhstan varieties, VIP samples of a
cultural and wild oats on a content and structure of fat acids has allowed to classify genotypes on 2
cluster. In the first alongside with Kazakhstan varieties, in the second cluster the differentiation on
subcluster is certain on the American varieties plus hexaploid type A. stelilis and separately wild species
with different ploidy level.
Key words: oats, fat, fatty acids, cultivated and wild species, selection, genetic resources.

BBengenue

XapakTepHOil 0COOEHHOCTHIO 3€pHA OBCa SBJISETCA BBICOKOE COAepkKaHHe KUPOB (3—
11%), B 2-3 pa3a Oouiblie, 4YeM y APYTrUx 3epHOBbIX. OBEC SBISETCS YHUKAJIBHOW KYJIbTYpOU
CpeIu 3EpHOBBIX, IMOCKOJNbKY Oonee 50% oOmiero xupa oTiaraerci B KpaxMaauCTOM
9HJIOCTIEpME, a HE B 3apojbllie pa3BuBaromieilics 3epHoBku (Peterson, Wood, 1977). OBcsHoe
Macyio Oojee CTOMKO K OKHCIEHHIO, YTO CBS3aHO C HHU3KUM COJEp)KaHHEM JMHOJIECHOBOU
KHACJIOTHL. B Macie oBca BBIICICHO JECSATh BHICOKOMOJICKYIISIPHBIX KapOOHOBBIX KHCJIOT, CPEIH
KOTOPBIX JMHOJIEBAs U JIMHOJICEHOBAs KHUCIOTHI, HE3aMEHUMBIC /JIsi YEJOBEKA M IKUBOTHBIX.
CyMMapHO€ KOJIMYECTBO JINHOJIEBOM, OJIEMHOBOM U MaJIbMUTHHOBOM KucIO0T gocturaetr 90-95%,
CTEapUHOBOM W JMHOJEHOBOH 1Mo 1-4%, 4TO yKa3bIBaeT Ha €ro BHICOKHE IMHUIIEBbIE KauecTBa
(batanosa, 2009). Kpome Toro, coaep:kaHue OJIEMHOBOW KHCIOTBI MOXET JOCTUTaTh YPOBHS
conepxkanusi ee (6onee 40%) B moaconHeyHoMm Mmacie. KynbTypHbI oBec o0iagaeT XOpOIIo
cOATaHCUPOBAHHBIM TI0 CPAaBHEHUIO C JPYTHMMH 3E€PHOBBIMU KYJIBTYPAMH YKHPHOKHUCIOTHBIM
coctraBoM.  Tpurmuuepuabl  OBCSHOTO  Maclia  MPEJICTaBICHBl  IBYMS  TUIAMHU:
MOHOHEHACHIIIIEHHbIE + JWHEHAchImeHHble (10 42,5%) W TpuHeHachlmeHHble (10 55,9%).
Macno oBca 1o KOJMYECTBEHHBIM IMOKA3aTesM >KUPHBIX KHUCIOT MMEET BBICOKHE MHIIEBHIE
JIOCTOMHCTBA: B €r0 COCTaBe IMpeo0siafaeT He3aMeHUMasl JMHOJIEeBas KHCJIOTa, Ha JIOJIO
JMHOJICHOBOW KHUCIJIOTHI, TAK)KE€ HE3aMEHUMOM, HO OBICTPO OKUCISIOUICHCS, TPUXOIUTCS HU3KUN
MIPOIIEHT OT CyMMBI Bcex KucioT (JIockyros, 2007).

HezameHnMble KUpHBIE KUCIOTHI — JIMHOJIEBAsI, TUHOJICHOBAS U apaXUJOHOBAS — YCIOBHO
00BEIMHEHBI B TPYNIY TOJ Ha3BaHWEM «BHTaMUH F». OBec sBIsICTCS OJMHUM W3 UCTOYHUKOB
MOCTYIJIEHUSI B OpraHU3M O3THUX OHMOJOTHYECKH AaKTHUBHBIX BEIIECTB. BakHBIM MOKazaTeiaem
MUIIEBOH IIEHHOCTH OBCa SIBISIETCS COIEpP)KaHUE B HEM JIMHOJICHOBOW KMCIIOTHI, OTHOCSIIEHCS K
MOJIMHEHACHIIIICHHBIM OMera-3 JKUPHBIM KHCJIOTaM, KOTOpBhIE€ WIparoT OONBIIyI0 pOJb B
npoduIakTUKe arepockieposa. Hammuue B 0Bce yKa3zaHHBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB
JenaeT HEOOXOJUMBIM €ro MPHCYTCTBHE B THUINEBOM paludoHEe OOJIBHBIX CeplIeYHO-
COCYIIUCTBIMH, JKEITYIOYHO-KHUIIIEYHBIMU 3a00JICBaHUSMH, OOJIE3HSIMA OOMEHa BEIIECTB, a TAKKE
B MTUTaHHUH 3/I0POBBIX JHO/ICH.

[ToTpeOGHOCTH UMETH TPOAYKTHI, MAKCUMAIIEHO 00OTaIlICHHBIE OMOIOTHYECKH aKTHBHBIMU
BEII[ECTBAMH, TOJOKUTEIBHO BO3JICHCTBYIOIIMMHU Ha 3JJ0POBhE YETOBEKA, U PACTYIIEE B CBSI3U C
3THM  TOTpeOJIeHHe oOBca B THUIIY OOYCIOBIMBAIOT  aKTyaJllbHOCTh  HCCJICIOBAHUN
OMOXMMHYECKOTO COCTaBa 3epHa OBCA JJIs MOMCKA HMCTOYHHUKOB MOBBIIIEHHOTO MUIIEBOTO U
KOPMOBOTO KauecTBa. BaXHBIMH XapaKTepHUCTHKAMH KauecTBa 3€pHAa OBCa SBISIOTCS
CoJIep’KaHue Maclia ¥ ero >KUPHOKHUCIOTHBIN COCTaB.

B CHIA noxn pykoBoactBom mnpodeccopa K. J. Frey, BcemMupHO MNpHU3HAHHOTO
CIEIMalMCTa B 001aCTH CENEeKIINHN OBca, B Havale 90-X IT. ¢ TOMOIIBIO PEKYPPEHTHOM CeNeKIINn
OBLTM TIOJIYYCHBI JIMHUM HAa OCHOBE TUKHX BUJIIOB OBca ¢ conepxaHueM macia 10 16% (Frey,
1991). B IIBeumu B koHme 90-x romoB cenekiuoHHoW kommnanued Svalof Weibull Obun
3aperucTpUpOBaH MepBbIil copT MacianuHOro oBca Matilda (MmaciuyHocTh Ha ypoBHeE 10%).
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B Kazaxcrane ajis CelIeKIIMOHHBIX MPOTPaMM OBCA JAMETHYECKOTO THUIA UCIOIb30BAHMS
Ba)KHA XapaKTEPUCTUKA MO COAEPKAHUIO JKUPA U KUPHOKUCIOTHOMY COCTaBY.

Lenpto TaHHOTO MCCIEAOBAHUS SIBISETCS M3YUYCHUE CEJIEKIMOHHBIX U KOJUICKIITMOHHBIX
o0pa3ioB spoBoro oBca u3 kouiekuuu BHP mno copepxkaHuio M KadecTBY Kupa U
OmpeJIeJICHUs IEPCIEKTUBBI CO3/JaHUs OBCA JUETUUECKOTO HA3HAUCHUS.

MaTepHaJIBI H METO/bI

MarepuanoM JUIsl  UCCIENOBaHHMS SBWJIOCH 3€pPHO  00pasIoB, MPEICTABISIONIMX
KOHKYPCHBIN U KOHTPOJIbHBIA MUTOMHUKHU ucnbiTaHust TOO «KazsHUN3uP» ypoxas 2004-2011
IT., BBIPAIEHHBIX B YCIOBHSIX AJIMATUHCKON 0OnacTw, a Takxke oOpa3noB koiuiekiuu BUP,
BeIpameHHbIXx B 2009-2010 rr. B yciousix AxktroouHckon CXOC (Lprrankos B. .) u TOO
«KasHUN3uP».

MeToapl UCCIIEZIOBaHUI: OMpeAeNieHue >Upa B 3€PHOBKE IPOBEIACHO IO METOAY
Coxcnera 'OCT 10857-64 u UK-cniekrpockonmeii (Pacific Scientific 4250). XKupHOoKHCIOTHBIN
coctaB omnpeneneH corimacHo ['OCT 30418-96.

Pe3yabTaTsl M 00Cy:KICHUE

Conepxxanue »xupa B 3epHe oBca BapbupoBano oT 4,0 mo 7,0% s reHOTUIOB
KOHKYPCHOTO M KOHTPOJIbHOTO MUTOMHUKA (puc. 1). MUHMMalIbHBIE 3HAYEHUS B 3aBUCUMOCTH OT
roga penpoaykuuu konebamucy B mpenenax 4,0-5,3%, MakcuManabHbIE 3HAYCHHS] ObUIM
COOTBETCTBEHHO OT 5,1 10 7,0% u cpeanue mo 61okam u3ydeHus — ot 4,5 10 6,1%.

Puc. 1. Conep:xanue ;kMpa B 3ePHOBKe 0BCA CeJEKIUOHHBIX M KOJUIEKIIHOHHBIX MUTOMHUKOB (KCHU
u MK) B cpaBHennu ¢ coptoBbiM reHooniom I'CH (Axkranues u ap., 2010)

MaxkcuManbHBIM 3HAQUE€HHEM TIO COJICPXKAHHUIO XKHUpa MO IBYM U 0Ooyiee PEenpOAyKIIHSIM
BBIJICIISIICS PSIJT CEJICKITMOHHBIX HOMEPOB M3 OJHOW rubpumaHoi komOuHanuu: 39/98-2, 39/98-6,
39/98-15 u 5/98, 5/98-1, 13374-1 (Tabn. 1) u mo ogHOU penpoaykiuu — auHUA: 3/95-3, 50/98-
12, 14/99-4, 13425-12.

Jl1is 6710Ka KOHKYPCHOTO COPTOMCIBITAHUS OTMEUYEHO MOBBIIMIEHUE COACPKAHUS KUPA OT
4,1-5,0% B 2008 r. 10 5,1-6,0% B ypoxkae 3epHa 2009 . (69% OT H3y4EHHBIX TEHOTHIIOB) U JI0
6,1-7,0% B ypoxae 2010 r. (65%), uro cpaBHMUMO ¢ AaHHBIMHU yposkas 2004 r., Te colepaHue
xupa coctaBmsio 5,6-7,0% B cpemHem 'y 39% renotunoB. OOpa3ipl KOHKYPCHOTO
COpPTOMCIIBITAHMS OBCA BIIOJIHE KOHKYPEHTOCIIOCOOHBI B CPaBHEHHH C COPTOBBIM T€HO(OHIOM,
rne B ypoxkae 2009 r. m 2010 r. OCHOBHasg 4YacTb MCCJIEIOBAaHHOIO MaTepHaya
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XapaKTepu30Balach YpoBHEM cojepxkanus xupa 4,1-5,0%, uro cocrasnser 47% u 44% ot Bcex
M3y4EHHBIX TEHOTHUIOB (CM. TaoI. 1).

Taouauna 1. Cogepxanue ;Kkupa B 3epHOBKaX 00pa310B 0BCA CeJIEKIUOHHBIX,
KOJUIEKIIHOHHBIX MUTOMHUKOB M COPTOUCHBbITAHUS, %o

BceTpeuaeMocTh reHOTHIIOB OBCA € ONPECICHHBIM
o I'enoTuns!
TTHTOMHIK coepKaHuEeM JKHpa B 3epHOBKE, %o .
<3,0 | 3,0- |4,1- 51- | 56- | 6,1- | 7,1- | >8,0 min max
4,0 5,0 5,5 6,0 7,0 8,0 3HAUCHUEC | 3HAUCHHE
KCH, 2004 - — 8 8 45 39 — — 13374/3 KII-021,
13374-1,
3/95-3
KCH, 2008 - — 93 7 — - — — 10/6 KI1 50/98-12,
39/98-2
KCH, 2009 - - 12 31 38 19 — — 10/6, 39/98-6,
2235 5/98-1
KCH, 2010 — — — 13 22 65 — — 295 14/98-4,
13425-12,
5/98
KII, 2008 — 6 88 6 — — — - 540, 13374-1,
24/48 39/98-15
MK, 2010, - - 12 24 27 34 3 - 14534, 14638,
KN3 11247, 14786
15008,
14783
MK, 2009, - - 8 16 43 31 1 1 11247, 14638,
AKTIOOHH- 14783 14668
ckag CXOC
I'cy, 2010 - 12 44 19 15 10 - - Kopra CkakyH,
Ilerac,
Anaman
I"CH, 2009 2 14 47 21 7 9 — — XKopra, Anaman
Kazax-
CTaHCKHI
70
I'CH, 1995 - 16 78 - - - - Casn MupHsIit
6

[Ipy wu3yueHHWH SKUPHOKHUCIOTHOTO COCTaBa Maclia T[OKa3aHo, 4YTO JHarna3oH
M3MEHYUBOCTH TOKa3aTeel copepkanus Macia ObUT HECKOIBKO MIMPe Y 00pa3IOB IUKHUX BUJOB
oBca (ot 7,3 no 14,2%) mo cpaBHeHUIO ¢ 00Opa3iamMu KyabTypHOTO Buaa (ot 6,2 no 10,0%), uro
COOTBETCTBYET paHee moiydyeHHbIM naHHbIM (JlockyroB, 2007; Frey, 1991; Loskutov, Rines,
2011). Taxxe yCTaHOBJIEHO, YTO y 00pa3IOB AMKUX BHJIOB OBCA CPEIHEE 3HAYCHHE COJICPKAHUS
Macna (Mo macce cyxoro 00e3KHpEeHHOro ocraTka) Obuio BbIme (9,2%) 1o CpaBHEHHIO C
TaKOBBIM KYJIbTYpHOTO (7,9%). YV 00pa31ioB TUKUX BUIOB HAOIIOIATH YBETUUCHUE COACPIKAHUS
Macjaa C YBEJIMYEHHUEM IUIOMJHOCTH OT 8,7% y numiouaHbsix 10 9,8% Yy rekcariouIHBIX.
BrisiBiieno 7 006pa3ioB AMKKUX BUIIOB OBca ¢ BhICOKUM (6omee 10%) comepskanuem macia. Camoe
BBICOKOE€ COJIEpXKaHHWE Maciia XapakTepHO Juis o0pa3noB K-755 (A. vaviloviana Mord., 4n) no
13,0% u x-397 (A. ludoviciana Dur., 6n) no 14,2%. 3Hadenus conepxaHus mMacia, OoJTyIeHHbIC
C TOMOIIBI0 Ta30KUIKOCTHON xpomartorpaduu, B cpeaHem Ha 1,5% HUXKe, 4eM TaKOBBIE,
nosrydeHHsie kiaccuueckum metonoM (Illenenra u np., 2006).

KadecTBo macia copToB OBca OLEHEHO IO COACP>KaHUI0 B HEM MOHOHEHACHIIICHHBIX
KUPHBIX KHUCJIOT, B YaCTHOCTH, OJICMHOBOW KHUCIOTHI (0T 37% nns copra Anaman no 41% nns
coprta XKopra), KoTopas I03BOJISIET MACITy JOJbIIIEe HE OKUCIATHCS MIPHU XpaHEeHUH (Tadu. 2).
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B To e BpeMsi OMOJOTHYECKYI0 aKTHBHOCTh TAKOT'O Maclia OMpPEAeNsieT COOTHOIICHUE
colepkaHusi JuHONEeBOM kuciaotel (34% pnsa copra XKopra m 36% nns copra baiire) x
onenHoBoi kucnore (37—41%), koTopoe JOMKHO ObITh paBHEIM enuHuIle (Jlockyros, 2007).

Taﬁ.lmua 2. Conepmaﬂne Macjia 1 )KI/IPHOKI/ICJIOTHLIﬁ COCTaB B 3¢pHOBKaX COPTOB 0BCa

KasHUMU3uP
Anaman Anaman . N
JKupHbie KUCITOTBI 34 2 baiire 20 baiire 24 | XKopra
ConeprkaHue Krupa B 36pHOBKE 4,5 4,7 4,0
HacklieHHbIe KUCIOTHI

C16:0 (manpbMUTUHOBAS) 15,03 14,74 15,87 15,31 15,34
C18:0 (creapuHoBas) 8,24 9,55 6,47 8,78 6,37
C20:0 (apaxuHOBas) 1,06 0,61 0,80 1,18 1,10

MoHOHEeHAaCHIIIICHHBIS
C16:1 (mampMHUTOJICHHOBAS) 0,50 0,52 0,62 0,65 0,77
C18:1 (oneunoBast) 38,77 37,26 38,34 38,12 40,87
C20:1 (ronmonHOBAas) 0,92 0,74 0,88 0,91 0,91
C22:1 (spykoBasi) 0,14 0,34 0,23 0,09 0,20

ITonvHeHaCHIIIEHHBIE
C18:2 (nmunoneBast) 34,67 34,69 35,59 33,91 33,68
C18:3 (nmunosneHoBast) 1,72 1,57 1,99 2,23 1,84
E uwenaceimienusix/ E Ha- 3,15 3,02 3,36 3,00 3,43
CBIIIEHHBIX
Butamun F 36,4 39,3 37,6 36,1 35,5
Cl6:0, C18:1, C18:2, 88,5 83,4 89,8 87,3 89,9
C18:3/C18:1 0,89 0,93 0,93 0,89 0,82

[lonoxxurenbHast CyIIECTBEHHAs CBSI3b YCTAaHOBJIEHA MEXAY YPOBHEM IUIOMJHOCTH,
T€HOMHBIM COCTaBOM 00paslloB M COJEP’KaHUEM MHUCTHUIUHOBOW, CTEApUHOBOM M OJIEMHOBOM
KHCIIOT U OTPULIATENIbHASA — C COJAEP’KAHUEM IOJMHEHACBIIICHHBIX JIMHOJIEBOM, JIMHOJEHOBOU U
HACBILICHHONW apaxWHOBOM KHUCIOTOH. B OonblimHCTBE ciiydyaeB ObUIO IOKa3aHO, 4TO MpU
YBEIMYEHUU  COJEp’KaHMs ~ HACHIIIEHHBIX  (MaJbMUTHMHOBOM M CTEapUHOBOW) U
MOHOHEHACBILIIEHHBIX (OJIEMHOBOW) JKUPHBIX KUCIOT B Macjie OBCa YMEHBLIAeTCs COJIep>KaHue
MOJINHEHACBINIEHHBIX KUCIIOT, KOTOPBIE JIETKO MOABEPratOTCsl OKMCIEHUIO IIPU XPAHEHNUHU 3€pHa
(Frey, 1991), 4ro wumeer mNOATBEpXKACHHE MPU H3YYEHHHM Ka3axCTaHCKOTO Marepuala
(Koppemnsanus MeX1y OJIEMHOBOM M TMHOJIEHOBOM Kucinoramu r =—0,55).

Kiacrepnsriit ananmms coproB Kazaxcrana, oopasnos BUP kynbTypHOT0 B AMKOTO OBCa 1O
COJICPKAHMI0O M COCTaBY JKUPHBIX KHCIIOT TO3BOJIMJI KJIacCHU(UIMPOBATh TEHOTUIBI Ha 2
KjlacTepa. B mepBblif, B OCHOBHOM, NOMAajiy COpTa Ka3aXCKOW CEIeKIUU W JUILUIOMIHBINA BUJ
A. hirtula, BTopoii Kjactep pas3ienuics Ha JBa cyOkiactepa. B mepBblil monanu amMmepukaHcKue
copTa OBCa, UMEIOIINE B CBOEH pojaocioBHOW dopmbl A. stelilis, 1 Bce M3ydeHHbIE 00pa3Ibl
JUKOTO rexcariongHoro Buaa A. stelilis, BO BTOpOM — BC€ OCTaJIbHBIE JUKHE BHUABI OBCA C
pa3HbIM YPOBHEM IUIOMAHOCTH (pUC. 2).

Komnexnuonnsie obpasusl BUP, penpomynupoBaHHble B pa3MYHBIX O MOTOTHBIM
ycnoBusiM  AktroouHckod CXOC u KasHMM3uP, xapakrtepuzoBanuch y3KUM JHana3oHOM
BapbUpOBaHUs cojaepkaHus xupa — or 4,4 mo 7,9% (B ypoxae 2010 u 2009 rr.,
COOTBETCTBEHHO) U CPEIHUM JIJIsl BCEro OJIOKa M3y4YEHHs COJEp>KaHUEM YKUPA, COCTABIISIONIUM
5,8%. (puc. 3). CtabmibHO C caMbIM BBICOKHMM YPOBHEM COJEp)KaHHUs Maclia B 3€pHOBKE B
pasHble TOBI U B Pa3HbIX 3KOJIOTr0-reorpa)uyeckux TOYKax M3y4eHUs BbIIEIUINCH 00pa3Lbl: K-
14638 (Uexus) ¢ cogepkanuem macia 8,2 u 7,9%; k-14668 (Typuust) ¢ conepkanuem macia 7,1
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u 6,7%; x-14324 (ABctpanus) — 6,8%; k-14787 (MockoBckast oomacte) — 6,7 u 7,2%; k-14836
(I'perust) — 6,4 u 6,6% COOTBETCTBEHHO TojJaM W3y4YeHHUs. BbIACIUBIIMECS T€HOTHIBI OBCA K-
14638 (B obeux pemnponykiusix) U k-14668 u k-14786 Moryr OBITh PEKOMEHIOBAHBI KaK
WUCTOYHUKHU CTAOUJIHLHO MOBBIIICHHOTO COJICP)KAHUS KUPA B 36PHOBKAX OBCA.

w
S
e
o
[F%)
o
)
=)
—
o
—

o

D (1R}
Anaman (34)

Baiire (24)
ZKopra (33)
Anamau (22)
Baiire (20)

A hirtula
Bormus

Spear
Pettis

A sterilis
Lody
Wright
A wiestil

A vaviloviana

LT G

A sativa V.mutica

A vaviloviana

A ludoviciana

A sativa V.aurea
A fatua

Puc. 2. JlenaporpamMma cxocTBa—pa3inyuii FeHOTHIIOB 0BCA
10 )KUPHOKHUCJIOTHOMY COCTaBY

W AuTioOuvHcr, 2009 EKW3, 2010 ®@KWM3, 2012

Puc. 3. UcTOYHHKH cTa0OUIBLHO MOBBLIINIEHHOTO CoIEpKaHMi KUPa B 3CPHOBKAaxX OBCa

CraOuiapbHO MHHHMAIBHOE COJIEpPIKaHUE JKUpAa 10 PEHpOAYKIUSAM OTMEUEHO JUIs
o0pa3sioB: k-11179 (CIIA) — no 4,4%, x-14534 (Yumm) — no 5,0-4,4%, k-15008 (TyBunckwmii) —
no 5,1-4,5%. T'eHotumsl mo-pa3HOMY peardpoBajid Ha YCJIOBUS penpoiyKuuu: okoso 35%
00pa3ioB GopMUPOBATU CTAOMIBHOE COJIEpKaHue Maciia (M3MeHYnBOCTh B mipenenax 0-3%), a
22% o00pa3loB XapaKTEPU30BAINCH YBEIWYCHHEM COACP)KAHUS JKUPAa TPU PENpPOAYKIHH B
Anmarurackoir obmactu. Cpeau Hux oOpasiusl w3 CIHIA, Kananer, Hunepnangos, I'epmanuu,
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Asctpanuu, [Tonsmm, MockoBckoit 1 Omckoit oOnacreit, Anras u Cubupu. 26% 13 N3y4eHHbBIX
TEeHOTHUIIOB, HAMPOTUB, CHIDKAIM COJEp)KaHWE >KHpa MpU BbIpAlIMBaHUM B AJMATHHCKOU
obnactu. Cpeau 3TOM Tpynmbl MpeodiaaloT TeHOTHUIBbI, MPOUCXOAAIIMe u3 Ypyras, Yunu
Mexkcuku, bomusuu, CIIIA (3 obpasima), ABctpanuu (4 oopasna), Benukodbpuranuu (2 o6pasia).

3akJjaro4yeHue

Coprt XKopra BbiaensieTcs o CoJIep>KaHuIo 0JIeMHOBOM KUCIOThl (>40%), a copt AnamaH
— OTHOCHTEJIbHO TIOHM)KEHHBIM COJICPYKAaHUEM JIMHOJIEHOBOW KHUCIOTBHL. JTH COpPTa MOTYT OBITH
PEKOMEH/I0BaHbl KaK MCTOYHUKHU IO COJACP)KAHUIO BBIINICYKA3aHHBIX KUCIIOT AJISl MPaKTHYECKON
CEJIEKIINH.

Kuacrepnsriit anaims coproB Kazaxcrana, o0pa3ioB KyJabTypHOro u qukoro osca BUP mo
COJICPKAHMIO M COCTaBY JKUPHBIX KHUCIIOT TIO3BOJIMJI KJacCU(UIMPOBATh TEHOTUIBI Ha 2
Kiactepa. B mepBbiil kiactep Hapsay ¢ copramu Kazaxcrana momagaer IUIUIOWIHBIA BHI
A. hirtula, Bo BTOpOM Kitactepe HaOmonaercs auddepeHnuanus Ha cyokaactepsl. B mepBbril —
MoTaiyu aMepUKaHCKUE COpTa OBCa, UMEIOIINE B CBOEH poaOCioBHOI dopMmbl A. stelilis, u Bce
M3Yy4YeHHbIE 00pa3lbl AUKOrO TeKcariougHoro Buja A. stelilis, Bo BTOpoi — BCe OCTajJbHbIE
JTUKHE BUIBI OBCA C PA3HBIM YPOBHEM IUIOMAHOCTH. [IOMCK MCTOYHHKOB BBICOKOTO COJEP KAHUS
Macia ¥ OTHENBHBIX JKHPHBIX KHCJOT IIeJIecCO00pa3eH Ha OCHOBE W3YYEHHS MHPOBBIX
TEHETUUYECKUX PECypPCOB.

Komnekunonnsie o6pasust BUP, penpoayuupoBaHHbIE B OTIMYAIOLIUXCS YCIOBHSIX
Axtioounckoir CXOC u KasHUU3uP, paznuuanuch HanmuyueM TE€HOTUIIOB C COJEP>KaHUEM
xupa 10 8,2% B pasHBIX YCIOBMSIX BbIpallMBaHUS — 3TO oOpasubl k-14638 (B obeux
penpoaykuusx), k-14668 u k-14786, koTopeie MOTYT OBITh PEKOMEHIOBAHBI KaK HMCTOYHUKHU
CTaOUJIbHO MOBBILLIEHHOTO COJIEPKaHUs KHUPa B 36PHOBKE OBCA.
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CPABHUTEJIbHBIN FEHEA.JIOFPI‘—IEC}CHPI AHAJIN3 COPTOB SIPOBOI
MIIEHULBI IOBOJI)KbSI U CEBEPHON AMEPUKH, PA3JIMYAIOILIUXCSI
O YCTOMYNUBOCTHU K NPEAYBOPOYHOMY ITPOPACTAHHUIO

T. B. looporBopckasn, C. I1. MapTbiHoB
Bceepocculickuii HayuHO-HCCIIEI0BATEIbCKU HHCTUTYT pacTenueBoacTBa uM. H. M. BaBuiioBa
Poccenbxozakanemuu, Cankt-IleTepOypr, Poccus, e-mail: t_dobrotvorskaya @mail.ru

Pe3rome

Jnsi BBISBICHUS WCTOYHHUKOB YCTOWYMBOCTH K MPEeayOOpPOYHOMY MPOPACTaHUIO TMPOBEIH
CpPaBHUTEIIBHBIA TeHEATOTHICCKUN aHanmm3 145 coproobpasmnoB sipoBoii mmreHUIB u3 [loBomkes u 181
coprooOpasua u3 CeBepHOM AMEpPUKH C IOJHBIMH POAOCIOBHBIMH H OLCHKaMHU INperyOOpOYHOro
MPOpACTaHUsl 3€pHA, B3ATHIMU W3 JOCTYNHBIX NyOnmukanuid. [y KpacHO3epHBIX cOpPTOB [1oBOIIKbs
BBISSBUTh HMCTOYHMKH YCTOWYMBOCTH HE YyIAIOCh. Y CEBEPOAMEPUKAHCKMX KpPaCHO3EPHBIX COPTOB
WMCTOYHWKH YCTOWYHBOCTH, BEPOSATHO, HaxosATcs cpenu nanapac Crimean, Hard Red Calcutta, Yaroslav
Emmer, Iumillo, Red Egyptian, Kenya-BF4-3B-10V1, Button, Kenya 9M1-A3, Kenya U, Bxiazasl
KOTOPBIX OBUIM 3HAYMMO BBIIIE B TPYIIE YCTOWYMBBHIX. BBIABICHBI TpeArnoiaraeMple HCTOYHHKH
ycroiunBocTH y Oenmo3epHbix coptoB IloBomkbs — Crimean, Red Egyptian, Kenya-BF4, Goldendrop,
Triticum timopheevii u CeBeproit Amepukn — Hard Red Calcutta, Tumillo, Hybrid English, Jlanora,
Omnera, Rough Chaff White, Prince Albert u Red King. C nmomMompio mpociexuBaHus poJOCIOBHBIX
YCTAHOBJICHBI JOHOPBI YCTOMYMBOCTH B CPAaBHUBAEMBIX IPYIIAX COPTOB.

KiroueBbie ciioBa: sipoBast MIIEHUIA, TPeLyOOPOYHOE IPOPACTAHUE, TEHEATIOTHUSCKUNA aHAH3.

COMPARATIVE GENEALOGICAL ANALYSIS OF RESISTANCE TO PREHARVEST
SPROUTING OF SPRING WHEAT VARIETIES FROM VOLGA REGION
AND NORTH AMERICA

T. V. Dobrotvorskaya, S. P. Martynov
N. L. Vavilov All-Russian Research Institute of Plant Industry,
Saint-Petersburg, Russia, e-mail: t_dobrotvorskaya@mail.ru

Summary

To identify sources of resistance to the preharvest sprouting was carried the comparative
genealogical analysis of 145 accessions of spring wheat from the Volga region and 181 accessions from
North America which have with full pedigrees and the publicated estimates of preharvest sprouting. For
red-grained varieties from Volga region identify sources of resistance failed. For the North American red-
grained varieties the sources of resistance are likely to be among the landraces Crimean, Hard Red
Calcutta, Yaroslav Emmer, Tumillo, Red Egyptian, Kenya-BF4-3B-10V1, Button, Kenya 9M1-A3, Kenya
U, whose contributions were significantly higher in the resistant group. Identified the hypothetical sources
of resistance in white-grained varieties from Volga region — Crimean, Red Egyptian, Kenya-BF4,
Goldendrop, Triticum timopheevii and from North America — Hard Red Calcutta, Iumillo, Hybrid
English, Ladoga, Onega, Rough Chaff White, Prince Albert, and Red King. With the help of pedigrees
tracing the donors of resistance to preharvest sprouting were revealed.

Key words: spring wheat, preharvest sprouting, genealogical analysis.

Beenenne

[Tpopacranue (HU3MOTOTUYECKH 3PENIOTO 3e€pHA B KOJIOCE MPU OTHOCHUTEIBHO BBICOKOMN
BJIQKHOCTH B TIEPHOJ CO3pEBaHUS U BO BpeMs YOOpPKM Ha3bIBAIOT MpeayOOpOUYHBIM
npopactanueMm 3epHa (IIII3). Jloxkau B 3TOT mepuoa MOTYT MPUBECTH K YBEIHMYECHUIO
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AKTUBHOCTH a-aMUJIa3bl M ABISIOTCS CBOCOOPA3HBIM TPUITEPOM IPEIYOOPOUHOTO MPOPACTAHHUS.
[1I13 pe3ko yxyammaeT peoJornuecKre CBOMCTBA TECTa U XJIEOOTIEKapHOE KauyeCTBO. ITO OJIUH M3
BOKHEHIINX JTUMHUTUPYIOMIHUX (PAKTOPOB, BIMSIOIIMX HA MPOU3BOACTBO BBHICOKOKAYECTBEHHOT'O
3epHa. [IpenybopouHoe mpopacTaHue BCTpeyaeTcs MPAKTUYECKH BO BCEX peruoHax
BBIpAIIUBAHUS MIIICHUIBI.

YcrouuBocts k [1I13 ocHOBaHa Ha MOKOE CEMSH, T.€. UX CIIOCOOHOCTU MPOTUBOCTOATH
POPACTaHUIO, HECMOTPS Ha OiaronpusTHeIC Ui 3Toro ycioBus. [1113 oObYHO ompenenstor ¢
MOMOUIbI0 TECcTa MpOpacTaHusi OOMOJOYEHHBIX CEMSH WU LENbIX KOJIOChEB, KOTOpHIE
MOJBEPrarOTCsl MCKYCCTBEHHOMY YBJIQXXHEHHUIO B JIOXKIEBAIBHOM Kamepe. KOCBEHHBIH METO.
onenku III13 ocHoBaH Ha ompexaeneHun umcia maaeHus Xaroepra. I3 Hacnmegyercs kak
KOJIMYECTBEHHBIM IIPU3HAK, KOTOPBIM KOHTPOJIUPYETCS I€HAMH, NETEPMUHUPYIOLIMMU ITOKOU
ceMaiH — Vp-1A, Vp-1B wu Vp-1D, KkpacHyr OkKpacky cemsaH R-Al, R-BlI u R-DlI,
JIOKQJIN30BAHHBIMU Ha JJIMHHBIX Iuieyax XpoMocoM 3A, 3B u 3D coOTBETCTBEHHO, MHOXKECTBOM
JI0KycoB QPhs, rinaBHbIE U3 KOTOPBIX JOKAJIM30BaHbl Ha Xxpomocome 4A u xpoMocomax 3-ii
FOMEOJIOTUYHOW rpynnbl. [IpuMeHeHue MONEeKyIsSIpHBIX MapKepoB B HACTOALIEE BpeMs
OTpPaHHYEHO U3-3a CIOKHOTO HacienoBaHus npusHaka [1I13, koTopelil HaXOAUTCS MO CUIIBLHBIM
BIMsIHAEM (DaKTOPOB BHEMIHEH cpeabl M A(PQPEeKTOB B3aMMOJNEHCTBHS TEHOTHI X cpena.
['eHeTnyeckuil KOHTPOJIb MOKOsI ceMsiH U yctoiuumBocTH K III13 y mmenunsl, pasHoobpasue
7I0KycoB QPhs, 3¢ dekTsl ux B3aUMOACWUCTBUS CO CPENO M BO3MOXKHOCTH HCIIOJIb30BAHHS
MOJIEKYJISIPHBIX MapKepOB B CEJCKIMU MIICHUIBI Ha YCTOWYMBOCTH K MPeayOoOpOyHOMY
MIPOpACTaHUIO MOPOOHO paccMOTpeHbI B 0030pe (KpymHos u ap., 2010).

B mnacrosmieil crtatbe NpUBENEHBI PE3YyNbTAaThl CPABHUTEIHHOTO T'€HEAIOrH4eCcKOro
aHalM3a YCTOHYMBOCTH K TNPeayOOpOYHOMY MPOPACTAHHUIO B COBOKYITHOCTSIX COPTOOOPA3IOB
ApOBOM MSTKOW TIIEHUIBI M3 JBYX PETMOHOB C KOHTHHEHTANBHBIM M CYXUM KJIMMAaTOM
[ToBoikbst u CeBepHoii AMepuku. B COBOKYITHOCTH MOBOJIKCKUX COPTOOOPA3IOB Ipeodiaaanu
copTa W IMHUU capaToBckoi (86%) u camapckoit (13%) cenexnuu. CeBepoamepuKaHCKas
COBOKYITHOCTh TIPEJICTABJICHA, TJIaBHBIM 00pa3oM, KaHAJICKUMH copTaMu (82%) aJisd KaHaJICKHUX
npepuii, a Takke copramMu u3 rpanndamux ¢ Kanagoi ceBepubix mratoB CIIA — CesepHoii
Jaxotsl 1 MunHecoTsl (18%). CeneKIMoOHHbIE YyUpPEeXIeHUS, B KOTOPHIX BBIBEICHBI U3yYaeMble
COpTa, pacIoJOKEHbl Ha MPUMEPHO OJMHAKOBBIX MIMPOTax: MHCTUTYT CENbCKOro XO03sicTBa
FOro-Boctoka, CaparoB — 51° c. m1., CamapcKuii HHCTUTYT CEIBCKOTO X03siicTBa U [T0BOIKCKUI
WHCTUTYT CEJIeKIIMU M ceMeHOBOAcTBa, Kunenb — 53° ¢. mr., LleHTpsHl c.-X. UCCleqOBaHH B
JletOpumxe (mpoBunuus Ansbepra), B CBudpt Kappenre (mpoBunuus CackatyeBaH) U B
Bunnunere (nposunuus ManuTto6a) — 50° c. 1.

Marepuajbl 1 METOABI

OObekTOM wH3y4YeHHs OBLTH COpTa W JIMHUU SPOBOM MSTKOW MIICHUIIBI C TOJHBIMHU
POZIOCIOBHBIMM M OLIEHKaMH cTeneHn ycronuuBocTH K III13 w3 nuTeparypHBIX MCTOYHUKOB,
U3BIICYCHHBIE W3 0a3bl JaHHBIX TEHETUYECKUX pecypcoB mmeHunbl u TpuTukaine GRIS
(Martynov et al., 2013). IToBoymKCKasi COBOKYIMHOCTB cojiepkaiia 145 coprooOpasnos, U3 HUX 76
YCTOMUYMBBIX M CPEIHEYCTOMYMBBIX W 69 BOCHPUUMYUBBIX. ['pyIiy yCTOWYMBBIX COCTaBUIIU
copra: AC-29, bamkupckas 4, besenuykckas 129, Boeonma, ['ony6umk, J{oOpwins, KepoOa,
Kunensckas 59, 60 u 61, Kunensckas Kpaca, Kunensckas Huga, JI-503, JI-505, JIroTecuenc 62,
[Mupamuna, Camcap, Caparosckas 29, 52, 56, 58, 60, 62 u 64, CpemHeBOKCKasl,
TynaiikoBckas 1, Tynaitkockast Crennas, @aBoput, Jkana 6, FOro-Bocrounas 5 u 7, FOnus u
44 pexoMOWHAHTHBIX MHOPEIHBIX JIMHUN, CO3/IaHHBIX B JIaOOPAaTOPUM T€HETUKU U IMTOJIOTHU
HUUNCX Oro-Bocroka.

B rpynny BocnpuumumBbIx Bouuid copta: Ansounym 188, bensuka, Bonroypanbckas,
JleGenymka, [IpoxopoBka, CaparoBckas 33, 46, 55 u 66, Cappy6Opa, Tynaiikosckas 5, 10, 12 u
100, TymaitkoBckas 3omnorucras, FOro-Boctounas 2 u 53 pekoMOMHAHTHBIX WHOPEIHBIX JTUHUN
nabopatopuu reneTuku u ruronoruu HUMCX KOro-Bocroka.
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COBOKYITHOCTh CEBEPOAMEPUKAHCKUX COPTOB M JIMHUK conepkana 133 yCTONYMBBIX U
CPEIHEYCTOMYMBBIX U 48 BOCIPHUUMYHMBBIX COPTOOOpA3IOB. B rpymiy yCTOMYMBBIX BKIFOUHIIN:
405-JC-3C, 5500 HR, 5600 HR, 5601 HR, 5602 HR, 5604 HR CL, AC 2000, AC Baltic,
AC Barrie, AC Cadillac, AC Carberry, AC Cora, AC Corinne, AC Domain, AC Eatonia,
AC Foremost, AC Hartland, AC Kane, AC Majestic, AC Michael, AC Minto, AC Norboro,
AC Shaw, AC Snowstar, AC Splendor, AC Superb, AC Vista, AC Walton, Acadia, Ada, Alikat,
Alsen, Alvena, Barlow, Burnside, Briggs, BW-384, BW-597, BW-608, BW-655, Cardale,
CDC Abound, CDC Alsask, CDC Bounty, CDC EMDR 14, CDC EMDR 4, CDC EMDR 9,
CDC Kernen, CDC Makwa, CDC Rama, CDC Utmost, CDC Walrus, Cadet, Chinook, Chris,
Columbus, Conway, Cutless, Dapps, DePauws Sel.1, DePauws Sel.2, DePauws Sel.3, DH F 72,
DH H 79, Faller, Fieldstar, Glenn, Glencross, Goodeve, Grandin, Granger, Harvest, Helios,
Hope, Howard, HY 361, Journey, Invader, Kanata, Katepwa, Knudson, Lake, Lancer, Leader,
Lillian, Line 211, Losprout, Lovitt, McKenzie, Marquillo, Marshall, McMurachy, Minnedosa,
Muchmore, N91-2071, Neepawa, Norris, Oklee, P-8810-B5-B3-A2-A2, Park, Parshall, Pasqua,
Pembina, Pioneer 2375, Prodigy, PT 434, PT 435, PT 559, Reeder, Renown, RL 4137,
RL 4137W, RL 4471, RL 4555, RL 6082, SC 8019-R1, SC 8021-V1, SC 8021-V2, Snowhite
476, Snowbird, Somerset, Steele ND, Stettler, SWS 52, Thatcher, Tom, Unity, Verde, Vesper,
W-98616, Waskada, Wildcat, WR-859 CL.

B rpynny BocnpummuuBbeix Bouum copta: 5700 PR, 7722, AC Abbey, AC Andrew,
AC Crystal, ACElsa, AC Intrepied, AC Karma, AC Reed, AC Taber, AC Vesper VB,
CDC VR Morris, Amazon, Argent, Biggar, Bigg Red, Bluesky, Cascade, Fielder, CDC Go,
CDC Imagine, CDC Merlin, CDC Teal, CDC Thrive, Chester, CT 615, Cutler, ES 34, Genesis,
Garnet, Glenlea, HY 320, HY 358, Infinity, Laser, Laura, Marquis, Oslo, Owens, Peace, Prelude,
Red Fife, Rescue, RL 4452, Rival, Roblin, Samson, Snowhite 475.

Accounanuu ycroitunocty K [1113 ¢ opurnHanbHeIMU npeakamMu (JIaHApacamu) U3ydaiiu
myTeM aHaju3a pOJOCIOBHBIX M TIOCTPOCHHUS TeHEealloTMYeCKUuX Mpoduield CopTos,
MPUHAUISKANINX K YCTOWYMBOW U BOCIPUUMYHMBON rpynnam, ¢ momouisio nporpamMmmel GRIS 4.0
(MaptbinoB, [loOpotBopckasi, 2009) u 06a3pl JaHHBIX TEHETHYECKHX PECYPCOB TMIICHUIIBI
(Martynov et al., 2013). MaTpuubl reHeanoruueckux npodusieil noasepriu Tpex(pakTopHOMY
TUCTIEPCUOHHOMY aHaju3y [UIsl TUJIaHa HEOPTaHW30BAaHHBIX TMOBTOpeHHH. W3ydaembimMu
¢dakTopaMu ObUIM PETHOHBI MPOUCXOXKAECHUS COPTOB ((axTop A), Ipynmbl YCTOMYHUBOCTH
(paxTop B), opurunaneubeie npenku (dakrop C) u B3aumoneictBus (AxB), (AxC), (BxC),
(AxBxC). IloBTOpeHUSIMH CIYXKWINA COPTA U3 COOTBETCTBYIOLIUX TPYIII.

Cpennue BKJIaAbl JIAHApPAC B  POJOCIOBHBIE AHAIM3UPYEMBIX COPTOB  CHIIBHO
paznuuanuch. Hampumep, cpennuil Bkiaa nanapachkl [lontaBka B COBOKYITHOCTH COPTOB U3
[ToBomxkbst coctaBisier 0,39, Kpeimku — 0,039, Mediterranean — 0,0048 u T. 1. B pe3ynbrare
ATOr0 HapYyIIAeTCs OTpaHHUYEHHUE IUCIIEPCHOHHOTO aHaimu3a 00 OJHOPOJHOCTH (paBEHCTBE)
nucriepcuii.  Jlmst obecrieueHuss  paBEHCTBA  BBIOOPOYHBIX — JHUCIEPCHUNA  TPOBOIUIH

CTaHIapPTU3ALMI0 BKJIAJI0B JIaHapac 1o QgopMyine Y, =(yi -Y )/ S, rae y; — BKJIaJ JaHIPACHl B

POIOCIOBHYIO I-TO COPTA, y; — CTaHJIAPTU30BAHHBIN BKJIA, Y — CpeaHU BKJIAJ JIAHAPACHL, S —

CTaHJapTHOe OTKJIOoHeHHe. CTaHIapTU30BAHHbBIE BKIIAJbl KaXJOH JaHApAchl C BEPOSTHOCTHIO
P = 0,99 Bapsupytot B unrepnaie ot —3,0 g0 +3,0 co cpenneil, paBHOM HYIIIO.

Paznuumns Mexay cpeAHUMH B TpYMNax YCTOWYMBBIX M BOCHPUMMYHUBBIX COPTOB MJIs
OJTHOMMEHHBIX JIaHJpac oueHuBanu 1o t—-recty Crteiofenta. Kak m3BecTHo, 6emo3epHbIe copTa
0ojyiee BOCHPUUMMYHMBBEI K TpPeAyOOPOYHOMY IpOpacTaHHio, 4eM KpacHo3zepHble. [loaTomy
JUCIIEPCUOHHBIN aHAJIW3 MPEAKOBBIX BKJIAJOB IPOBEIM OTAEIBHO I KPAacHO3EpHBIX U
OemozepHbIXx  copToB. COBOKYITHOCTH TOBOJDKCKHX COPTOOOpa3moB cocTtosyia u3 97
KPacHO3EPHBIX, B TOM 4uciIe 65 yCTOMYUBBIX M 32 BOCHPUUMYHUBBIX, U 48 OEI03EPHBIX, B TOM
gucie 11 ycroiuuBbix U 37 BocpuUMYHMBBEIX. Cpei ceBepOaMEpPUKAaHCKUX COPTOB Obuto 148
KpacHo3epHbIX (112 ycroitunBbiXx U 36 BocnpuuMuuBbIX) U 33 Oeno3epHbIX (21 ycTOWYMBBIN U
12 BOCIpUUMYMBBIX ).
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Pe3yabTaTsl H 00Cy:KIeHUE

PonocnoBubie 145 coprooOpasnoB u3 IloBomkbst Obuim  pa3BepHyThl a0 113
OpPUTHMHAIBHBIX NMPEAKOB, B TOM uucie 104 nanapac u 9 TMHUM HEU3BECTHOIO MPOUCXOXKIECHUS, a
CEBEPOAMEPUKAHCKUX COPTOB — 10 220 opuruHanbHbIX npeakoB — 189 manapac m 31
HEM3BECTHOM JMHMM. 3areM A BCeX COPTOB IOCTPOMJIM TeHeanoruyeckue npopmmu. s
NPOBEICHUS AMCIIEPCUOHHOTO aHajM3a BKJIAJ0B OTOOpaly JAOMHUHHPYIOUIME JIAHAPAachl C
4aCcTOTOM BCTPEUaeMOCTH B poa0cioBHbIX 73—100%.

TpexdakTopHblii TUCIEPCUOHHBIN aHANW3 BKIAA0B 43 JIOMUHHUPYIOIIUX JAHApac Yy
KpPacHO3EpHBIX COPTOB (JIeBas 4acTh Tabi. 1) mokasana 3HAUMMOCTh PA3JIMYUN MEXy pernOHaMu
(pakrop A), rpymmamu ycroituuBoctd (daxtop B), mangpacamm (pakrop C), a Taxke
3HAYMMOCTb B3auMOJEHCTBUH (hakTopoB. B naHHOM aHanus3e 3Q@eKThl rnaBHbIX (HAaKTOPOB,
onpezensieMble CPEIHUMHU BKJIAJaMU JIaHJpAc, HE INPEACTaBIAOT uHTepeca. I[Ipeamerom
UCCIICIOBaHMSl SIBJISIIOTCA JIBOMHOE B3aMMojieiicTBue rpynn yctoiuuBocTH U jJanapac (BxC) u
TpoitHoe B3aumoseicTere (AxBxC). 3HaunMoe B3aMMOICHCTBUE YKa3bIBAET HA TO, YTO BKJIAJIbI
OJIHOMMEHHBIX JIaHJIpac MO-pa3HOMY pacIpeieleHbl B Ipynnax YCTOMYUBBIX U BOCIPUUMYHUBBIX
COPTOB U PErHOoHax MPOUCXOXKIEHUsA. Y Oesl03epHBIX COPTOB (MpaBas yacTh Tabid. 1), kak U y
KPaCHO3EpHBIX, YCTAHOBJICHBI BbICOKO3HaUUMBbIe B3aumoericTBust (BxC) u (AxBxC).

Ta6auna 1. JucnepcMoHHbINH aHAIN3 CTAHIAPTH30BAHHBIX BKJIA10B JOMHHUPYIOLIUX
JIAH/IPAC B COBOKYITHOCTSIX KPACHO3EPHBIX M 0€JI03ePHBIX COPTOOOPA3LOB APOBOH MATKOM
nmeHunsl u3 [loBoxbsa n CeBepHoii AMepuKH

Hcrounuk KpacHozepHbie BbenozepHeie

BapbUPOBAHUS SS DF MS F SS DF MS F
Oo0uiee 10492,0 | 10534 — — 3293,1 | 3320 — —
Peruonsr (haktop A) 346,7 1 346,68 | 429,71* 2927 1129270 | 451,57*
['pynmst
ycroiunBocTH (B) 17,6 1 17,57 21,77* 30,2 1 30,22 46,62*
Jlaungpacer (C) 92,5 42 2,20 2,73% 60,2 40 1,50 2,32%
BzaumopeiicTBue
(AxB) 7,4 1 7,37 9,14* 0,2 1 0,23 0,35
BzaumopeiicTBue
(AxC) 1456,7 42 34,68 42,99* 644,7 40 16,12 24,83*
BzaumopeiicTBue
(BxC) 85,4 42 2,03 2,52% 76,4 40 1,91 2,95%
Bsaumoaeictsue
(AxBxC) 125,3 42 2,98 3,70* 143,4 40 3,58 5,53*
Ommnobka 8360,6 10363 0,81 — 2046,3 | 3157 0,65 —

*3nraynmo Ha yposHe P < 0,001.

B Tabmume 2 mnpuBeneHbl CTaHIAPTHU30BAHHBIE CpPEIHWUE BKJIAILI JOMHHHUPYIOIIUX
nmanzapac (TpoiHoe B3ammojeiicTBue (aktopoB AxBxC). HauMeHbIIyI0 CYIIECTBEHHYIO
Pa3HOCTb JJIsi CPAaBHEHMsI CPEHMX BKJIAJOB OJHOMMEHHBIX JAHAPAC B IPYIIAX YCTOMUMBBIX U
BOCIIPMUMYMBBIX COPTOB BBIYHMCISIH 10 Gpopmyne HCP =t, x .|2xMS, /n, Tae !p— KpuTEpHH
CrprofieHTa Ui ypoBHs 3HauuMmoctu P, MS, — cpenHuil kBaapar OMMOKHU B JUCHEPCHOHHOM
aHaJIM3e, n — CPEAHEB3BELICHHAs] TOBTOPHOCTh. JIJI1 KpacHO3EpHBIX COPTOB (CpeHEeB3BELICHHAS
noBTopHocth n=61) HCP0,05=0,32 u HCP0,01=0,42, a s Oenosepubix (n=20) -
HCPO0,05=0,50 u HCPO0,01=0,65. CpaBHeHuEe CpeaHUX BKJAI0B JOMUHUPYIOIIHUX JaHIApac
(Tabm. 2) moOKa3bIBaeT, YTO TPYNIbl YCTOMYMBBIX W BOCIPHUUMYUBBIX COPTOB 3HAUUMO
pa3nuyaroTcs 10 BKJIAJIaM HEKOTOPBIX JIAHIpac.

86



Tadoauna 2. CtanaapTU30BaHHbIE CPeIHUE BKJIAAbI JOMUHUPYIOIIMX JAHAPAC B IPynmax
YCTOMYHUBBIX U BOCIIPUMMYHUBBIX K NIPeAYOOPOYHOMY NIPOPACTAHUIO KPACHO3EPHBIX H
0es103epHBIX COPTO00PA31OB APOBOIl MATKo nmieHubl U3 [loBokbs u CeBepHoit
Amepuku (TpoiiHoe B3aumoaeiicTeue pakropoB AxBxC)

Jomunupyromue KpacHosepnbie benozepHrie

JIaHJpachl IToBomxbe CeB. AMepHka [ToBomxbE CeB. AMepuka

R S R S R S R S
[lonraBka 1,113 1,214 | -0,751 -0,751 0,430 0,886 -1,157 -1,157
CenuBaHOBCKUH
Pycax 1,050 1,107 | -0,701 —0,701 0,745 0,698 -1,098 -1,098
benorypxka 1,041 1,253 | 0,728 —0,728 0,189 0,773* | —0,940 —0,940
XuUBUHKA 0,907 0,933 | 0,600 —0,600 0,246 0,842* | —0,996 —0,996
Crimean -0,791 -0,761 0,655%* 0,068 —0,188%* —-0,740 1,033 0,701
Hard Red
Calcutta —0,908 -0,973 0,693* 0,350 -0,562 -0,659 1,269%* 0,401
Ostka Galicyjska —0,852 —-0,905 0,566 0,580 -0,617 -0,733 1,210 0,779
Yaroslav Emmer —0,286 -0,378 0,293* —0,058 —0,408 —0,445 0,810 0,387
Gehun 0,124 -0,140 | —0,018 0,404* -0,301 -0,213 0,477 0,162
Hybrid English 0,160 -0,232 0,053 0,332 -0,382 -0,317 0,962%%* —0,296
Jlagora -0,142 -0,154 0,015 0,346* -0,358 -0,275 0,740%* —-0,052
Omnera -0,123 -0,128 0,030 0,244 -0,377 -0,314 0,978%%* -0,338
Rough Chaff
White 0,160 -0,234 0,053 0,331 -0,380 -0,318 0,962%%* -0,295
Prince Albert —0,168 -0,234 0,044 0,374* -0,384 -0,316 0,962%%* -0,295
Red King 0,161 -0,234 0,053 0,333 -0,383 -0,317 0,962%%* -0,295
Mediterranean —0,415 0,195 0,080 0,676%* —0,437 -0,675 0,898 0,950
Tumillo -0,783 -0,819 0,669%* 0,062 -0,508 -0,590 1,164%* 0,286
Aguilera 0,0197 -0,252 -0,209 0,838%* -0,213 -0,470 0,631 0,573
Marroqui -0,2539 —0,428 0,014 0,795%* -0,316 -0,405 0,036 1,515%*
Goldendrop -0,2678 —0,427 0,165 0,348 0,209* -0,364 0,355 0,274
T. timopheevii
Zhuk. -0,2171 —0,448 0,130 0,385 0,498%** -0,441 0,149 0,596
Red Egyptian -0,2049 -0,199 0,223* | -0,146 0,980%* -0,170 -0,352 0,044
Kenya-BF4-3B- —0,2047 -0,199 0,223* | -0,146 0,980%* -0,170 —0,352 0,044
10V1
Daruma 0,0019 0,551* | -0,179 0,065 —0,149 -0,515 0,277 1,231%*
Redchaff —0,0544 —0,082 —0,136 0,594 % —0,348 -0,526 0,586 0,930
Polyssu -0,7072 —0,746 0,345 0,869%* —0,605 —0,654 1,068 0,749
Akakomugi -0,6796 —0,680 0,251 1,050%* —0,582 —0,651 0,971 0,891
Turco -0,7223 —-0,761 0,406 0,719 —0,605 —0,654 1,068 0,749
Red Straw -0,4115 —0,422 0,355* 0,014 —0,429 —0,467 0,172 1,565%%*
Rieti -0,6727 -0,673 0,248 1,042%* -0,582 —0,651 0,971 0,891
Carosella -0,1570 -0,167 —0,004 0,444 %* -0,377 -0,538 0,535 1,089*
Etawah -0,0576 —0,096 —0,086 0,457%* -0,378 —0,418 0,100 1,486%*
Gaza -0,1491 -0,079 0,099 0,032 0,098 -0,171 0,241 —-0,030
Hornblende -0,3060 -0,232 0,130 0,356 -0,173 -0,344 0,454 0,419
Zeeuwse —0,6753 —0,680 0,249 1,049%* -0,583 —0,651 0,971 0,891
White Hamburg -0,2712 —-0,161 0,170 0,103 —0,057 -0,185 0,347 0,003
Button —0,4823 -0,274 0,364* -0,018 —0,150 —0,140 0,390 —-0,103
Kenya Standard -0,2289 -0,178 0,081 0,320 —0,158 -0,147 0,399 —0,087
Kenya 9M1-A3 —0,4946 -0,315 0,392%%* —0,047 —0,156 —0,146 0,400 —0,093
Kenya U —0,4946 -0,315 0,392%%* —0,047 —0,156 —0,146 0,400 —0,093
HCP0,05=0,32, HCP0,01=0,42 HCP0,05=0,50, HCP0,01=0,65

tR-rpynmna ycTol4mMBbIX, S— rpynmna BOCHPUUMUYHUBBIX K IPEIYyOOPOUHOMY MTPOPACTAHUIO COPTOB

* %% Paznuumst BHyTpH napel R m S 3Haummbl Ha ypoBHe P<0.05 um P<0.01 cooTBeTcTBEHHO
Thatcher =  Marquis/lumillo//Marquis/Kanred, Selkitrk = McMurachy/Exchange//3*Redman,
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Brevor=Brevon/4/Oro//Turkey = Red/Florence/3/Oro//Fortyfold/Federation, Hope=Yaroslav Emmer/
Marquis, KOTOpbIE COCTaBJISIIOT I'€HETHYECKYI0 OCHOBY CEBEPOAMEPHUKAHCKUX IIIEHUI] M, BEPOATHO,
ABTISIFOTCA JIOHOpamH ycroifumBocTH. Creayromue ABE JaHAPachl BOILIM B POJOCIOBHBIE COPTOB
CesepHoii AMepuku uepe3 kenuiickuii copt Kenya 58=Red-Egyptian/Kenya-BF4-3B-10V1, nanapace
Button, Kenya 9M1-A3 u Kenya U nmomanu B pomocnoBHble depe3 copT Kenya Farmer=Australian
27/Kenya 192, a Red Straw — uepe3 aBcTpanuiickuii BocmpuuMuuBbIii copT Federation=Purple
Straw/Yandilla. ¥ Hac HeT maHHBIX O mpexyOopoyHOM Tpopactannu coptoB Kenya 58 u Kenya Farmer.
IToaTomy Hanbomnee BeposATHBIM JOHOpOM ycroitunBocTH K 1113 y amepukaHCKHX KPacHO3EPHBIX COPTOB
6bu1 Thatcher.

VY kpacHo3epHBIX cOpTOB [IOBOKBS HE yNAlIOCh BBISBHTH WCTOYHMKH YCTOHYHMBOCTH.
CraniapTru30BaHHbIE BKJIAJIbl BCEX JIaHJApac B IpylIax yCTOWYMBBIX M BocnpuuMuuBbIxX K I1113
COPTOB pa3JIMYaIUCh HE3HAYMMO, 3a UCKIIFOYEHHUEM Janapackl Daruma, cpeqHuid BKiag KOTOpOU
3HAYMMO BbIILIE B IPYIIE BOCIPUMMUYHUBBIX.

VY ceBepoaMepuKaHCKUX KpacHO3epHBIX copToB Bkianel 10 mangpac Crimean, Hard Red
Calcutta, Yaroslav Emmer, Iumillo, Red Egyptian, Kenya-BF4-3B-10V1, Button, Kenya 9M1-
A3 Kenya U u Red Straw 3HaunmMo BbIe B rpynme ycTORYUBBIX. C TTOMOIIBIO MTPOCIICKHUBAHUS
pa3sBEpHYTHIX POJOCIOBHBIX YCTAHOBJIEHO, YTO IIE€PBBIE YETHIPE IONAJIM B POJOCIOBHBIE
YCTOMYUBBIX COPTOOOPA3IOB, TJIABHBIM 00pa3oM, 4Yepe3 aMepHUKaHCKHE COpTa.

13 nmannmpac — Mediterranean, Akakomugi, Rieti, Zeeuwse (uepe3 uUTaiIbIHCKUE COpTa
Mentana, Ardito, Damiano, Villa Glori), Polyssu (uepe3 Opasuibckue copta Fronteira u
Surpresa), Aguilera (uepe3 Kenya C9906, Kenya 117A), Marroqui (uepe3 MEKCUKaHCKHI COPT
Yaqui 48), Redchaff (uepes amepuxanckuii copt Fortyfold), Carosella (uepe3 aBcTpanmuiickuii
oenozepubiii copt Florence), Etawah, Gehun, Jlagora (uepe3 craponmaBume copra Garnet u
Prelude) m Prince Albert (uepe3 anrnmiickuii copT Yeoman) mnpeoOsagalOT B TPYIIIe
BOCIIPUMMYMBBIX KpacHO3epHbIX copToB CeBepHol Amepuku. Ilo ocranmpHBIM JaHapacam
pa3Muus MKy rpyIIaMu ObUTH HE3HAYMMEI.

Panee HaMu yCTaHOBJIEHO, YTO Yy CEBEPOAMEPHKAHCKHX COPTOB O3UMOM IMIIEHHUIIbI
nauapacel Crimean, Hard Red Calcutta u Ostka Galicyjska cBsi3aHbl ¢ yCTOMYMBOCTBIO, a
Mediterranean — ¢ BocmpuuMuuBocThio k IIII3 (MapteinoB, JloOpotBopckas, 2012). 3Oto
yKa3bIBa€T HA TO, YTO CEBEPOAMEPHKAHCKHE SPOBBIE M O3UMBIE MIICHUIBI IMEIOT OJHH U TE XKe
UCTOYHUKHU ycTounBocTH K I1I13.

VY 0OenozepHbix copToB IIOBOMKBS B TpyIe COPTOB C IMOBBIIMIEHHOW YCTONYHMBOCTBIO
3HaunMo Bbaensercs Crimean, Red Egyptian, Kenya-BF4, Goldendrop u 7. timopheevii.
3aMeTHM, YTO TepBbIE TPH JIAHAPACHl 3HAYMMO BBIACISAIOTCS W B TPYIIE YCTOHYMBBIX
KpacHO3epHbIX copToB CeBepHOW AMepukH. B rpymmne BoCIpHMMUYHUBBIX COPTOB MpeodIalatoT
BKJIa/b1 JIaHipac benorypka u XvuBUHKA.

B rpynne ycroiunBbix 6eo3epHbIX copToB CeBepHO AMEPUKH, KaK U Y KPACHO3EPHBIX,
3HaunMo Oospimue BiIanasl mMmetoT Hard Red Calcutta m Iumillo. BepositHo, moHOpOM
ycToiuuBOCTH B 3TOH Tpymme siBusercs Thatcher. Kpome Toro, 3HauuMo BBIIENAIOTCS BKJIAIbI
nauapac Hybrid English, Jlagora, Onera, Rough Chaff White, Prince Albert m Red King.
MO>KHO TPENONI0KUTE, YTO CPEAM MOCTIETHUX €CTh HCTOYHUKU ycToWunBocTH K [1I13.

B rpymnme BoCIpHMMYMBBIX aMEPUKAHCKUX OEJI03ePHBIX COPTOB, KaK M Y KPACHO3EPHBIX,
npeoOianatoT BKIaakl Janapac Marroqui, Carosella, Etawah, a Takke Daruma u Red Straw. Ilo
OCTAJIBHBIM JIAHJpacaM Pa3Inyusi MKy TPYIIaMy ObUTH HE3HAYNMBI.

N3BecTHO, uTO BakHEeWIMi AoHOp ycroiunBocTH K [II13 y ceBepoamepukaHCKUX COpPTOB
apoBoi mieHuIpl — TuHUSA RL-4137. OTa nuHMUS B pa3IuvHbIX YCIOBHIX CTAOMIBHO MPOSIBIISET
BBICOKYIO YCTOMYMBOCTH, OOYCJIOBJICHHYIO IBYMs (haKTOpaMH — OJUH U3 KOTOPBIX CBS3aH C
KpacHOW OKpackoi 3epHOBKH, a npyroi HeT (DePauw et al., 2009). IIpoBeneHHbII ¢ TOMOLIBIO
HNudopmannonno-ananutuaeckoit cucreMsl GRIS aHanu3 poaociaoBHBIX MOATBEPIMI 3HAYEHUE
amuann  RL-4137 pans  ceBepoaMEpUKAHCKMX MPOrpaMM  CEJIEKIMU SIpOBOM TMIIEHUIIBI Ha
ycroiunBocth K IIII3. Ota nuHMA, BXopsmas B pPOJOCIOBHBIE Kak IHPSIMON pPOJIUTEIND
(AC Corinne, Snowbird, Losprout u mp.), nmnu kak npapoauteiab (AC Domain, Columbus,
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McKenzie u ap.), nepenana ycroitunBocts K 113 365 coprooOpasmam, cpeau KOTOPBIX 58
parioHnpoBaHHBIX copToB U 203 muHuu n3 Kananel u 22 paiilOHUPOBAHHBIX COPTA U 53 JIMHUU U3
CIIA. Conocranenne BkiaaoB manapac Crimean, Hard Red Calcutta, lumillo, a Takxke copToB
Thatcher u Frontana y muanm RL-4137 ¢ cOOTBETCTBYIONIMMHU CPEIHUMH BKJIaJlaMU B TPYIIIax
YCTOMYUBBIX M BOCIPHUUMYHUBBIX CEBEPOAMEPUKAHCKUX COpPTOB (Tabm. 3) MOATBEpKIaeT
MPENIOJIOKEHNEe, YTO Cpely ATHX JIaHJApac HaxXoAsaTcs UCTOUHWMKHM ycronumBoctu K III13, a
JOHOPOM ycToiunBocTH 11t TuHuu RL-4137 sBisiercs copt Thatcher.

Tadauna 3. CpaBHeHHMe BKJIAJ0B NPeINoiaraeMbIX HCTOYHUKOB M JIOHOPOB YCTOHYHBOCTH
K IIII3 y imnaun RL-4137 co cpeaHuMM B rpynnax ycTo4uBbIX M BOCIIPUMMYMBBIX
CceBepPOaAMEPUKAHCKHX COPTOB SPOBOil NMIIIEHULBI

Hard Red Crimean | Iumillo | Thatcher Frontana
Calcutta
JIuausg RL-4137 0,201 0,128 0,081 0,492 0,250
VYcroituussie (128 copToB) 0,173 0,109 0,070 0,424 0,118
Bocnpunmunpbie (48 copToB) 0,133 0,083 0,040 0,242 0,153

[lo maHHBIM HEKOTOPBIX ABTOPOB BO3MOXHBIM HCTOYHHKOM YycToWumBoctu Kk III13 y
KaHAJICKUX TIICHHUIl SIBJIIeTCS Opasmibckuii copT Frontana=Fronteira/Mentana (Singh, 2008).
OpnHako TeHEaJOrHYecKHil aHalIW3 CEeBEpPOAMEPUKAHCKUX COPTOB IOKa3aj, 4YTO 4YacToTa
BcTpeuaemoctu copra Frontana B pogocnoBHbIX (84%) mpuMepHO OAMHAKOBa B TIpyIIax
YCTOHYMBBIX U BOCIIPUUMYHMBBIX COPTOB, a cpeiHuil Bkiaj Frontana B rpymnmne BOCHIPUMMYHUBBIX
COpPTOB Ha YETBEPTH OOJIbIIIE €€ BKJIAJa B IpyIne yCTOHYUBBIX (cM. Ta0id. 3). [loatomy MOXHO
MPEIOJIOKUTh, 4TO ycToiuuBOCTh K [1I13 copta Frontana He nepenaercs mOTOMCTBY.

3akjao4eHue

C nomo1Ip0 reHeaJoruueckoro aHanusa 326 coprooOpasoB SPOBOM MATKON MIIEHHUIIBI
U3 JIByX ONM3KUX MO MPHUPOJHO-KIMMATUYECKUM YCIOBHUSIM PETHOHOB MHUpPa NMPOBEIEH IMOHMCK
UCTOYHHUKOB YCTOHUMBOCTH K MNpeayOOpOuyHOMY MpopacTaHuio. Jlias KpacHO3EpHBIX COPTOB
IToBOJKBSI MCTOYHUKHM YCTOMYHMBOCTH BBIABUTH HE yAAIOCh. Y CEBEPOAMEPUKAHCKHUX
KpPacCHO3EpHBIX COPTOB HCTOYHUKU YCTOWYMBOCTH, BEPOSATHO, HAXOLATCS CpEad JIaHApAC
Crimean, Hard Red Calcutta, Yaroslav Emmer, Iumillo, Red Egyptian, Kenya-BF4-3B-10V1,
Button, Kenya 9M1-A3 u Kenya U, Bkianbl KOTOpHIX ObUIM 3HAUYMMO BBIIIE B TpyIIe
ycToHuMBBIX. B rpynme 0eno3epHbIX COPTOB C MOBBIIIEHHON YCTOWYMBOCTHIO M3 [lOBOIKBS
3HaunMo Bbienstores Crimean, Red Egyptian, Kenya-BF4, Goldendrop u T. timopheevii.
VYcroituuBble 6enosepHble copTa CeBepHON AMEpUKH, KaK U KpacHO3EpHbIE, UMEIOT 3HAUUMO
6onbmme Bkiaasl nanapac Hard Red Calcutta u Tumillo. Kpome Toro, B 3Toit rpymnmne 3Ha4MMO
BeiensroTest TaHapackl Hybrid English, Jlagora, Onera, Rough Chaff White, Prince Albert u
Red King. MoXxHO TpeANoN0XUTh, YTO CPEAM HUX €CThb MCTOUHUKHM ycroiuuBoctd K III13. C
MOMOUIbI0  MPOCJIEKUBAHUSA  POJIOCIOBHBIX  YCTAHOBJIEHBI  JOHOpPHI  yYCTOMYMBOCTH B
CPaBHMBAEMBbIX TpYIIAx COPTOB. BBIABIEHHbIE MCTOYHMKM M JOHOPBHI YCTOWYMBOCTH MOTYT
Croco0CTBOBAaTh BHIOOPY HamOoJiee OJaronpusATHON TE€HETUYECKONW OCHOBBI B IMPOTpaMMax
CeJIEKIIMH SIPOBOM MIEHMIIBI HA YCTOHYHUBOCTD K MIPEIYyOOPOUHOMY MPOPACTAHHUIO.

ABTOpBI  BBIpaXarOT OmaromapHocTh mpodeccopy B. A. KpymHoBy 3a mose3Hbie
3aMEeYaHus U COBETHI B ITpoIiecce paboThl HaJl CTaThEH.
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UTOI'n UBYYEHUA 'EHOPOHAA KAPTO®DEJIA U TIEPCITEKTHUBbBI
EI'O UCIIOJIb3OBAHUA B CEJIEKIIUHN
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Pe3rome

[IpoBeneHn ananmu3 pe3yabTaTOB MHOTOJETHEr0 KOMIUIEKCHOTO HM3YYEHHsI O00pa3loB MHPOBOU
kosuteknuu kaprodens BUP mo BaxHeHmMM X035HCTBEHHO-IIEHHBIM Tpr3HakaM. OTMedaeTcs 3Ha4eHre
PE3yIbTAaTOB U3YUYCHUSI T€HETUYECKOr0 Pa3sHOOOpa3usl KOJUICKIMH BUAOB U COPTOB, BHIACICHHBIX U3 HEE
FeHETUYECKUX HCTOYHHUKOB BaKHEHMIITHX XO35[I\/'ICTBCHHO-HCHHLIX IMPU3HAKOB IJId CCJICKIHHU KapTO(i)eJUI.
BoinenenHble U3 KOJUIEKLIMHM OOpaslbl KyJIbTYPHBIX, IUKHX BHIOB M COPTOB, OONaarolIfe BBICOKOH
IPOAYKTUBHOCTBIO, CKOPOCIENIOCThIO, KaUeCTBOM KIIyOHEH, yCTOHUMBOCTBIO K HamOojee BPEJOHOCHBIM
naroreHam — ¢urtodTope, BUpycaMm, KapTopelbHOH HEMaToje, PEKOMEHAYIOTCS CeJeKIMOHepaM s
HCIIOJIb30BaHHUd B KauCCTBE MCXOAHOI'0O MarTcpuaia. HOIL‘IepKI/IBaCTCﬂ 3HAa4YCHHUC BOBJICUCHUSA B
ruOpuaM3alyI0 TUKUX BHIOB KapToens ¢ LeJIbl0 CO3JaHMs COPTOB C KOMIUIEKCOM IPH3HAKOB,
OTBEYAIOLINX COBPEMEHHBIM TpeOoBaHUsIM. OTpa)keHbl Pe3ylbTaThl HCIIOJIB30BAHUS B CEJIEKLEHTPax
Poccuiickoit ®eaepannu u Hexkotopsix ctpan CHI™ mcxoaHoro Marepuania, BBICICHHOTO H CO3/IaHHOTO B
pe3ynbpTaTe N3y4eHUsT MUPOBOH KoJuieKinu kaprodens BUP.

KiroueBsle crioBa: KOJUIEKIMS, BUA, COPT, HCTOUYHUK, IPU3HAK.

RESULTS OF STUDYING VIR POTATO GERMPLASM AND THE PROSPECTS
OF ITS USE IN BREEDING

S.D. Kiru', L. I. Kostina', E. V. Rogozina', A. A. Yas’ko?, N. A. Chalaya', T. E. Zhigadlo’
'N. I. Vavilov All-Russion Research Institute of Plant Industry,
St. Petersburg, Russia, e-mail: s.kiru@vir.nw.ru
*Maykop experimental station of VIR, Shuntuk, Maykop reg. Adygeya Republic,
Russia, e-mail: yaskol1@mail.ru
*Polar experimental station of VIR, Apatity,
Murmansk region, Russia, e-mail: hibinytanya@rambler.ru

Summary

Analysis of the results of recent multi-year comprehensive study of accessions of the of VIR
potato collection on important commercial valuable traits. Notes the importance of results of the study of
the genetic diversity of species and breeding varieties, singled out from it genetic sources of major
agronomic traits for potato breeding. Singled out accessions of wild and cultivated species, as well as
breeding varieties with high yield, early maturity, tuber quality, resistance to the most harmful pathogens
— late blight, viruses, potato cyst nematode are recommended to breeders for use as source material.
Emphasizes the importance of use in hybridization of wild potato species for creating varieties with
complex of traits. The results of use in the Russian Federation and some CIS singled out and created
initial material in result of studying accessions of VIR world potato collection

Key words: collection, species, variety, source, trait.
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Beenenne

OpHa U3 IIaBHBIX 337]a49 COBPEMEHHON OTCUECTBEHHOW CENIEKIIMU KapTOoQens — CO3/1aHue
COpPTOB, OTBEUYAIOUINX BHICOKUM TPEOOBAHUAM MOTPEOUTENHCKOTO PHIHKA, BKIKOYAIOIIET0 HOBBIE
HAIPaBJICHUS HCIOJb30BAaHUS JTOM KYJIbTYpbl B NHINLY. 3HAYUTEIbHO pPAaCIIUPEHO YHCIIO
IIPU3HAKOB, 10 KOTOPBIM BEJETCS IOUCK, BBIJCIEHHWE U CO3/IaHWE MCXOAHOI0 MaTepuana st
cenekiuu. CokpalleHHe TIOCEBHBIX IUIOWAaAed 1ojA KaprodeneM Mpu OJHOBPEMEHHOMN
UHTCHCU(PHUKAMU  OTpacid  MPUBOAUT K  HEOOXOIMMOCTH  BBIBEJICHHUS  HOBBIX
BBICOKOITPOJYKTUBHBIX COPTOB, YCTOWYMBBIX K OOJIE3HSIM M BpenuTessm. s pemeHus 3Toi
po0OsieMbl HEOOXOIMMO BbIZICNIEHUE HOBBIX MCTOYHHKOB LIEHHBIX MPU3HAKOB ISl Ba)KHEHIINX
HaIpaBJIEHUN CeNeKnu KapToders.

Ocob6eHHo akTyaiabHa MpolaeMa co3JaHus M UCIOIb30BAHUS UCXOJHOTO MaTepuaa Jyis
CEJIEKIIMM COPTOB, COYETAIOLIMX XO3AWCTBEHHbIE IpPU3HAKU (CKOPOCHENOCTb, BBICOKAsS
NPOAYKTUBHOCTh, MPHUTOJAHOCTh K TPOMBILIUIEHHON nepepaboTke, BBICOKHE CTOJOBO-
KYJIMHapHbIE KaYeCTBA U JIp.) C BBICOKON YCTOMUMBOCTBIO K HanboJjee BpeJOHOCHBIM 0OJIE3HAM U
BPEAUTEISIM.

Muposas komnekuus kaprodenss BUP, nacuutsiBaromas ceroanst 6onee 8600 oOpa3iios,
Bkitouasi 6onee 2100 cenexknuoHHbIXx coptoB U Oonee 5800 obpaszuoB 170 nukopacTymux u
KYJBTYPHBIX BHJIOB, OCTACTCS OJHUM M3 HanOojee OOraThixX IO TeHETHYECKOMY pazHO0Opa3uio
HMCTOYHUKOB HCXOJHOTO MaTepuana Ajsl celeKUuu. MHOoroieTHee KOMIUIEKCHOE J1abopaTopHO-
MOJIEBOE M3y4YeHHE O0O0pa3loB KOJJIEKIMHU C IIeNbI0 BbIACNEHUS IIEHHOTO MaTepuana Jyis
CEJIEKIIMM, IO3BOJISIET €XKETOJHO BBIACNSATh U CO3/1aBaTh HCXOJHBIM MaTepuai, CIOCOOHBIN
3HAYUTEIHHO MOBBICUTH () (HEKTUBHOCTH CETEKIIHOHHON PaOOTHI.

[IpakTuka mMOKa3bIBa€T, 4YTO BO3ZACNbIBAaHHE YCTOMYMBBIX COPTOB — Haumbojee
palMOHANBLHBIA  CIIOcO0 OOpHOBI ¢ OOJNE3HSAMH ¥ BPEAMTEISIMU  CEIBCKOXO3SMCTBEHHBIX
pactenuii. CesekMsi Ha YCTOWYMBOCTD K OOJIE3HSAM U BPEAUTENSIM TpeOyeT NOCTOSSHHOW paboThI
M0 MOUCKY HOBBIX ()OpPM YCTOMYUBOCTH PACTEHUH, MPOTUBOCTOSAIINX HOBBIM pacaM M IITaMMaM
BO30yAuTENEH, N3yUeHHUs] TeHETUKH YCTOMYMBOCTH M B3aMMOOTHOILIEHHUH XO3sIMHA U MaToreHa,
pa3pabOTKU CTpaTernuy pallMOHAIBHOIO MCIOJIb30BaHUs T€HETHUECKUX PECYpPCOB YCTOMYMBOCTHU
pacTeHHi K BpeIHbIM 00BEKTaM.

K uuncny Haumboniee BpEIOHOCHBIX M LIMPOKO paclpoOCTPaHEHHBIX Ha KapToderne
3a0oseBaHuil OTHOCUTCS GUTOGTOPO3, BEI3BIBAEMBIN ooMHIIeTOM Phytophthora infestans (Mont.)
de Bary. bosnbmumHCTBO BO3zAenbiBaeMbIX B Poccun coproB kapTodens He n0o0MparoT u3-3a
nopaxxeHust ¢urtodproposom B cpeaHeM 15-20% mNOTEHIMAIBHOTO YypoXKas, y COPTOB,
BOCIIPUHUMYMBBIX K 3apaXeHHI0 (GUTOPTOPOH, B TOAbI SMUPUTOTUHHOIO pa3BUTHS OOJE3HU
notepu moryt aocturath 50-70% (Pununmor u ap., 2005). s cemeHoBoacTBa kaptodens
0c000 BPEIOHOCHBI 3a00JI€BaHUs, KOTOPbIE BO3HHKAIOT BCJIEACTBUE MOHO- WJIM CMEIIAHHOTO
uHQUIMpoBaHUs BHpycamu. Hamboiiee yacTo M TOBCEMECTHO Ha TMOCajKax KapTodens
BCTpeuaeTcsi BUpyc Y, ymepd OT KOTOpOro B rojbl 3nMUGUTOTUH MoxkeT nocturath 60—80%
(AMOpocoB, 1975; [llenabuna, 1989). Bo3oyaurens paka kaptodens (Synchytrium endobioticum
(Schilb.) Percival) u 3omotucras kaprodenbHas Hematona (Globodera rostochiensis (Woll.)
Behrens.) sBndroTcs 00beKTaMHM KapaHTMHHOTO Haja3opa Ha Tepputopun PO. Ot
MOYBOOOUTAIONINE TMATOT€Hbl JaXe B OTCYTCTBUM pACTEHHUSI-XO3MHA HE YTPayMBaIOT
UHQEKIIMOHHOCTh HECKOJIBKO JIECATUICTUH U CIOCOOHBI MOJHOCTHIO YHUYTOXUTH KYJIBTYPY
kaprodensa. OcoOylo akTyaJbHOCTh COXpaHseT MpobiieMa CO3JaHus COpPTOB, YCTOHUMBBIX K
HanOoJiee pacpoCTpaHEHHBIM B CTpaHe Bupycam kaprodens — X, Y, S, M, L.

3onoTHcTas kapTodenbHas HeMaToia — ONACHBIN Mapa3uT, HAHOCALIMI OobLION yiepo
KapToQeseBOJICTBY BO MHOTMX CTpaHax Mupa. XHUMHYECKHE CpeicTBa OopbObl ¢ Hel
HEeJ0CTaTOYHO 3(P(PEKTUBHBI U OUEHB JOPOTH, IOATOMY OCHOBHOE BHUMAHUE B HACTOSIIEE BPEMsI
ClIenyeT YAENATh BBIBEIACHUIO HEMAaTOJOYyCTOMYMBBIX COPTOB. MMUPOBOH COPTUMEHT
HacuuThIBaeT yxxe 6onee 600 copToB kapTodensi, ycTOMUUBBIX K JTaHHOMY MapasuTy.

[Ipobnema co3gaHusi HEMATOAOYCTOMUMBBIX COPTOB B POoCCHU MpoAoiIKaeT OCTaBaThCs
octpoil. B 2012 r. B ['ocpeecTp BHECEHO TOJIBKO 22 HEMATOIOYCTONYUBBIX COPTa OTEUECTBEHHOM
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cenekuuu. B Poccum pacnpoctpanen Ttonpko mnatotun Rol 3omoTtHcTOM KapTodenbHOU
HEMAaTO/Ibl, OJJTHAKO BEPOSITHOCTh 3aB03a B CTPaHy IPYIMX MaTOTHUIIOB HEMATOJbl OUYEHb BBICOKA.
Hanuumue pasznuunbsix marotunoB mnapasuta: G. rostochiensis — Rol, Ro2, Ro3, Ro4, Ro5 u
Globodera pallida Stone (Behrens) — Pal, Pa2, Pa3 nenaetr HeoOXOAMMBIM BOBJICUCHHE B
CEJIEKIIMIO BCETO pa3HO00pa3us UCXOAHBIX (OopM.

Hctounukom ycroHuuBocTH KapTodens K MUPOKOMY KPYry BpPEIHBIX OPraHu3MOB
SBIISIIOTCS JUKWE KIYOHCHOCHBIC BUIBI poaa Solanum L. BoNbIIMHCTBO BO3MEIBIBAEMBIX
CEroHsI COPTOB KapTodens SBISETCS CIOXKHBIMU MEXKBHIOBBIMH T'MOpUAAMU, OJHAKO IJS MX
CO3/IaHUS UCII0JIb30BaHA TOJIHKO HEOOJIbIIAs YacTh TeHOMOH 1A AUKUX POJUYCH.

OavH W3 aKTyalbHBIX BOMPOCOB COBPEMEHHOW CENIEKIIMM — TIOBBIIICHHE €€
3¢ (HEKTUBHOCTH 3a CUET YCKOPEHUS CEJICKIIMOHHOTO Tpoliecca. B 310l cBs3u Hanboee BaKHBIM
ABIIIETCS. HMCIOJIb30BAHME HOBBIX METOJIOB TOMCKAa, W3y4YEHUS, BBIIEICHHUS M CO3/aHUs
UCXOJHOTO MaTepuana JUisi CeleKIuU. HeMaloBaKHBIM TakKe SBISICTCS  OKOJIOTO-
reorpapuueckoe W3ydeHUE BBIICICHHOIO MaTepHala, MO3BOJSIONIEE OIMPEISIUTh HE TOJIBKO
YPOBEHb JKCIPECCUU TMPU3HAKOB B PA3IUYHBIX IMOYBEHHO-KIMMATHUECKUX YCIOBUSAX, HO U
YCTaHOBUTH XapakTep BIHUSAHUS (aKTopa «TCHOTUI—CpeAa», KOTOPBIH B CBOIO OuYepellb
MO3BOJISICT OIICHUTH CTETICHD aJalTHBHON CITIOCOOHOCTH MCCIIETYEMBIX 00Pa3IIoB.

Marepuajibl 1 MeTOABI HCCIIETOBAHUI

Matepuan uccienoBaHuil — 00pa3ibl KOJUIEKIMM CEIEKIIMOHHBIX COPTOB, KYJIbTYPHBIX U
JuKkux BUJI0B Kaprodens BUP. Ouenka ycToMUMBOCTH KOJIJIEKIIMOHHBIX 00pa3LoB AUKUX BUIOB
(cessHIIBI) M KJIOHOB MEXKBHJIOBBIX TMOPHUIOB KapTodens K Bo3Oymutensm ¢urodroposa, paka
Kaproderns, Y-BUpPYyCy, 30JOTUCTOH Hemarone mnaTotuna Rol mpoBeneHa B TONEBBIX U
naboparopubix wucneitanusx B [HY BHP, THY BHW3P, T'HY BHUU®. 3Skomnoro-
reorpapMuecKkoe M3y4yeHHE CEJCKIUOHHBIX COPTOB M IEPCHEKTUBHBIX KIOHOB CIIOXHBIX
MEXBHU/IOBbIX TMOPHI0B MpoBeAeHO Ha onbITHBIX cTaHuusx BUP: IMonspuoit u Maiikonckoii,
I'HY BHUUKX um. A. I'. Jlopxa. MccnenoBanus o U3y4eHUIO HACIEI0BAaHUS YCTOWYUBOCTH K
naToreHam Ipu MEXBUI0BOW TMOpUAM3ALNYN TPOBOIMINCEH C MCIIOJIB30BaHUEM 00pa3loB AUKHUX
BUJIOB KapTodess, MpeacTaBUTeNe I0KHOAMEpUKAHCKUX cepuil Bukasoviana, Simpliciora, a
TaK)K€ MEKBHJIOBBIX THOPHIOB IUKUX BUJIOB C COPTAaMU M IUTaIlJIONIaMHU.

KommiekcHoe n3yueHne oOpa3lioB KOJUIEKLUH CENEKIIMOHHBIX COPTOB, KYJIBTYPHBIX U
JTUKHUX BUAOB KapTodens mposoawioch B IlymkuHckux nabopatopusix BUP no meronnueckum
PYKOBOJCTBaM OT/€Jla TeHeTHUecKUux pecypcoB kaptodens (1986, 2010) u MexnyHnaponHomy
knaccupukaropy COB BunoB kaprodens cekuuu Tuberarium (Dun.) Buk. pona Solanum L.
(1984).

Pe3y.111,TaT1)1 u oﬁcym)le}me

B mnocnemnue romer (2010-2012) B BHPe mnpomomxkanuch pabOThl MO HW3YYECHHUIO
reHodoHaa Kaptodens C IEeNbI0 BBIICICHUS HOBBIX HMCTOYHHUKOB XO3SHCTBEHHO-IICHHBIX
MPU3HAKOB I cenekiuu. KomruiekcHas oleHka 00pa3ioB KOJUIEKIIMY TPOBOMIIACH B MOJEBBIX
U J1a0OpATOPHBIX YCIOBUSIX.

Ouenka 00pa3uoB ceIeKIMOHHBIX COPTOB

BaxxupiM HampaBieHHEM B OTCUECTBEHHOW CENEKIMHU KapToesns OcCTaeTcs CO3JaHHe
paHHecnenblx copToB. lloaToMy BbI€IE€HHME MCXOJHOTO MaTepuaia g CeJIeKUMH Ha
paHHECIIEJIOCTh BCET/a OCTaeTcsl akTyanbHbIM. lIpoBenennas B IlymkuHCKHX JabopaTopHsix
BUP TpexiieTHsIA OlleHKa COPTOB MOCJIEAHUX MOCTYIJIEHUM MO3BOJIWIA BBIIECIUTh PSJl COPTOB,
OTJIMYAIOIIUXCSA  COYETAHMEM  CKOPOCIEIOCTM M BBICOKOM  MPOAYKTHUBHOCTH, T. €.
MPEACTABISIIONIUX HMHTEpPEC JUIsl HCIOJIb30BAHHWS B KayeCTBE MCXOJHOINO Marepuaia Ha
paHHecnenocTb. JT10 copra: K-24700 Anpan, x-25079 Hapa, k-25080 [uunpsinka, k-24708
Hecustackuit, k-25135 3opauka, k-25092 Hanawmiina, k-24739 Panmyra, k-24819 CkapOHuis, K-
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25100 Tupac, k-24702 Ando, x-24762 Arosa, k-12236 Lady Christl, k-24831 Challenger, k-
24767 Collete, k-24780 Vitesse, k-24781 Vineta.

BbicOKkass NpPOAYKTMBHOCTB COpTa — OCHOBAa BBICOKOM YPOXKaWHOCTH IIPH €r0
BO3JIC/IBIBAHUU. TpexJsieTHss OICHKa 0Opa3IOB CENIEKIIMOHHBIX COPTOB HOBBIX MOCTYILICHUN
MO3BOJIMJIA BBIJCIMTh B KAU€CTBE HCTOYHHKOB BBICOKOM MPOIYKTUBHOCTH CIIEIYIONINE 00pa3Ibl
kosuiekiuu BUP: k-24822 Axxap, k-11890 Axcamut, k-12237 Axuent, k-25144 Anas posa, k-
24700 Annan, k-24701 Ansiii mapyc, k-25146 benyxa, k-25077 Bonorpaii, k-25078 I'apnuus,
k-25080 JInumpsinka, k-25081 JloOpouwH, k-25083 3abaBa, k-25135 3opauka, k-24712
Npoutckuii, k-4721 KpacaBuma bpsumunsl, k-25085 Kocennr 95, k-25086 Kymaa, k-12238
Mar, k-24723 Marymika, k-24726 MockBopernkuii, k-25093 O6puii, k-24735 [Tamsaru Kymakosa,
k-24733 Ilapyc, k-24736 IloBunb, k-25097 Ilopan, k-24738 Ilpectumx, k-12092 Pycckuii
cyBeHHp, k-24741 Pycuu, k-24729 Haxonka, k-24747 CnaBsinka, k-24749 Tapacos, k-25100
Tupac, k-24751 Toxrtap, k-12241 Yas, -24757 FOnurep. U3 copToB maibHEro 3apyOexbs
HAMBBICHINE MOKA3aTeIu MPOAYKTUBHOCTH MMeENIH 00pasilbl: K-24762 Arosa, k-24763 Artemis,
k-24765 Bellarosa, k-24831 Challenger, k-24769 Estrella, k-12236 Lady Christl, k-12242 Lady
Claire, x-24773 Pirol, x-24777 Roko, k-24780 Vitesse, k-24781 Vineta.

Bricokolt TOBapHOCTBIO 00mamaroT ciexyromue copra: k-11890 Axcamur, k-24822
Axxap, k-24706 Becnsinka, k-25077 Bonorpaii, k-12231 bapuron, k-25146 benyxa, k-24707
BK-1, x-25081 [ob6pouun, k-24712 HWpOutckuii, k-24626 Kerckuii, k-24721 KpacaBuna
bpsumunel, k-24721 Kpacnas 3aps, k-25084 Ko03a, x-25085 Kocenp 95, k-25086 Kynasga,
k-12197 Jlanoxckwuii, k-12198 Jlura, k-25089 Manunabcka Ouna, k-24723 Marymika, k-24725
Mayrnu, k-24727 Mycranr, k-25092 Hanuiina, k-25094 Onusus, k-24735 Ilamsaru Kynakosa,
k-25097 Ilopan, k-24625 Ilamsatu PoraueBa, k-12202 Panonexckuit, k-12092 Pycckuit
cyBeHUp, K-12212 Pymsnka, k-12213 Pyueek, k-24746 Cubupsik, k-25100 Tupac, x-24752
TyneeBckuit, k-11900 Ynaua, k-24756 Llarananel, k-24765 Bellarosa, 12184 Crasa, k-12230
Karatop, k-12229 Valor.

KpynHokiiyOHEBOCTh — OAWH W3 BAXHEHUIIUX 3JIEMEHTOB MPOJAYKTHBHOCTU COpPTA.
OTHUM LIEHHBIM MPU3HAKOM 00Nanal0T Takue copra, Kak: k-24700 Annan, k-12232 batd, k-
11894 bpsHckas HOBuHKA, k-25077 Boporpaii, k-24707 BK-1, x-11897 Breitok, k-11826
'onybusna, k-24712 Upburtckuit, k-12146 Jlazape, k-12214 OuapoBanue, k-24733 Ilapyc,
k-25097 Ilopan, k-12092 Pycckuii cyBenup, k-12213 Pyueek, k-12206 Crpenen, k-24749
Tapacos, k-24752 TyneeBckuii, k-24758 SBup, k-24702 Ando, k-24765 Bellarosa, k-12228
Hermes, k-24837 Real.

[ToBbllIEHHOE COMEpAKAHME Kpaxmaja TakKe BaKHbIM M IIEHHbIM NPU3HAK KadyecTBa
kaptodens. I[IpoBeneHHas oOleHKa TMO3BOJHMIA BBIAEIUTH COpTAa C HamOoJee BBICOKHM
cojepxkaHueM Kpaxmana B ycioBusx Cankr-IlerepOypra: k-12189 Amas 3aps, k-24705
bapmaneit, k-24709 Enena, k-25073 barpsna, k-24785 bununa, k-12160 BpsiHckuil HaieKHBIH,
k-12192 BpoxnoBenue, k-25075 Becta, x-12210 Berepok, k-11897 Britok, k-11923 TI'apanr,
k-24788 JI3BuH, k-25081 HoOpounn, k-25083 3abaBa, k-25084 Ko63a, k-11901 Kpunwuina, k-
24717 Koransl, k-25086 Kymasa, k-12146 Jlazaps, k-25088 Jlrogmuna, k-12238 Mar, k-24725
Mayrnu, k-24788 JI3BuH, k-25136 Makcumym, k-25088 Mammnascka Owra, k-12171
Huxkynuuckui, K-24625 Ilamsitu PoraueBa, k-24813 [Ipunecusinckuit, k-12205 Crpenen, K-
24750 Tob6omn, k-25139 Yapaynuk, k-12241 Yas, k-24820 Yepaurosckuii, k-24756 Ilaramansi,
k-24702 Ando, x-12242 Lady Claire, x-24771 Isle of Jura.

Bricokoii moneBoil yCTOMYMBOCTRIO K (UTO(PTOPO3Yy OTIMUAIOTCS CIEAYIOIIHE COpTa:
k-12188 Aspopa, k-12237 Axnent, k-25078 Tapiauns, x-11989 Berpasp, k-25086 Kymnasa,
k-24729 Haxonka, k-24731 Ilomuccka-96, k-24757 Onutep, k-25102 YepBoHna pyta, k-24758
SBup, k-24769 Estrella.

YcroitunBOCTh K BUpycaMm oOHapyxeHa y copToB: K-12237 Axkuent (Bupycol X, Y, M, S,
L), k-24701 Anwiii mapyc (X, S, L), k-25128 XKemuyxkuna (X, M, L), k-25135 3opauka (X, S),
k-25086 Kymasa (X, S, M), k-12238 Mar (X, S, M), k-25091 Menoaus, k-24736 IloBunb (X, M,
L), k-24738, Ilpectux (X, S, M), k-24827 Paruena (S, M, L), k-24743 Csenckuii (X, M), k-24751
Toxtap (X, S, M, L), k-25099 Terepus (X, S, L), k-24750 Tobomn (X, S), k-25101 ®danTazus (X, S,
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M, L), k-25132 ®aBopur, k-12241 Yas (X, S, L), k-25139 Yapaynuk (X, S, M), k-24757 FOnurep
X, S).

[lo koMIIeKCy NPHU3HAKOB JUISI WCIIOJIB30BAHMSI B CEJIEKIMM PEKOMEHJIYIOTCSI TaKHe
copta, Kak: K-12237 Axuent, k-12238 Mar, k-24736 IloBuHb. OTH cOpTa COYETAIOT BBICOKYIO
IPOAYKTUBHOCTh C YCTOWYMBOCTbIO K BHpycaM. CTaOMIBHO BBICOKOM INPOIYKTHBHOCTBIO,
BUPYCOYCTOMUMBOCTBIO U  YCTOMUMBOCTBIO K 30JIOTUCTOH  KapTo(enbHOW Hemaroze
G. rostochiensis obnanarotr copta: k-24712 Wpburckuii, k-24721 KpacaBuua bpsHmuHSI,

k-24736 TloBuns, k-25097 Ilopan, k-24748 Tabop, k-24767 Colette.

Pe3yjabTaThl 3KO0JIOT0-reorpauueckoro U3y4eHusi CeJeKIUOHHBIX COPTOB HOBBIX
MOCTYIJICHUM

1. ®umuan BUP THY «llonspHas omnbiTHast crtaHuus», r. Anatutsl MypmaHCKOM
o0nacTu.

Pannecnienocts. B ycrmoBusix MypmaHCKO# 005acTH BBICOKME TOKa3aTeIH PaHHETO
KIyOHeoOpa3oBaHUs MMOKa3aiu cienyroomue copra: k-12189 Amnas posa, x-12163 bpsHckuit
roOunernbii, k-24728 Hanbuukckuii, k-24737 Ilonones, k-24747 CnaBsiHka, k-24748 TaGop,
K-24759 Aroaubiii-19, a Takxke copta ganbHEro 3apyoOexbs: k-24762 Arosa, k-24768 Caurage,
k-12236 Lady Christl, k-11946 Latona, k-12230 Karatop, k- 12226 Maret.

boicTppiMi  TemMmamMu HaKOIUIEHHSI MacChl KiIyOHell o0jamaroT Takxke copTa, He
OTHOCsIMECS K paHHecnenoi rpymnme: k-24701 Anwiii nmapyc, k-12231 bapurton, k-11998
Kopona, k-24737 Ilonones, x-24738 Ilpectmxk, k-24741 Pycuu, k-12092 Pycckuii cyBeHup, K-
24747 Cnasinka, k-25140 Tanaii, k-12234 Tema, k-24752 TyneeBckuii, k-12241 Yas, k-24759
SlronueIii-19.

Bricokol npoaykTuBHOCTBIO B ycnoBusix KpaitHero CeBepa OTIMYArOTCS CIEAYIOIIHE
oOpasupl: k-12237 Axkuent, k-24700 Angan, k-24701 Amnbii mapyc, k-12163 bpsHckuit
roounernbiii, k-12210 Berepan, k-12192 Bpnoxnosenue, k-24712 HWpOurckmii, k-24721
Kpacapuma opstHmmabl, k-24626 Kerckuii, k-12197 Jlanoxxckuid, k-12198 Jlura, k-24623 Jlunes
Oenapycckas, k-12238 Mar, k-24723 Marymika, k-24726 MockBopeukuii, k-24733 Ilapyc,
k-24737 llonones, k-24738 Ilpectnxk, k-12212 Pymsnka, k-24741 Pycuu, k-12092 Pycckuit
CyBeHHp, K-24743 Cpenckuii, k-12174 Cents0ps, k-24746 Cubupsk, k-24749 Tapacos, k-24751
Toxtap, k-11900 Ynaua, k-24759 Aronubiii, k-24829 fAnka, k-12183 Alwara, k-24762 Arosa,
K-24763 Artemis, k-12226 Maret.

Bricokas ToBapHOCTb (93-97%) Ha IPOTSKEHUM TPEX JIET U3YUYEHUs OTMEUEHA y COPTOB:
K-24822 Axxap, k-12231 Bapuron, k-25146 benyxa, xk-12210 Berepan, k-24707 BK-1, k-25077
Boporpaii, k-24712 WpOutckuii, x-24626 Ketckuit, x-25084 Ko63a, k-25085 Kocenp 95,
k-25086 Kymapa, k-12197 Jlamoxckwuii, k-12198 Jlura, x-25089 Manunbscka Ouna, k-24727
Mycranr, k-25092 Hanwuitna, k-24625 [lamsaru Porauesa, k-25097 Ilopan, k-12212 Pymsnka, k-
12092 Pycckuii cyBenup, k-24746 Cubupsik, k-24752 Tyneeckuii, k-11900 Vnaua, k-24756
[laramanel, k-24765 Bellarosa, k-24837 Real.

KpynnoknyOHéBocThiO oTnuyaroTcs: k-12210 Betepan, k-24707 BK-1, k-24712
Npbutckuii, k-24626 Kerckuii, k-12197 Jlagoxckuit, k-12198 Jlura, k-24726 MoCKBOpEIKHIA,
k-24733 Tlapyc, k-25097 Ilopan, k-12212 Pymsnka, k-12202 Pagonexckuii, k-24746 Cubupsik,
k-24752 Tyneesckuii, k-24727 Mycranr, k-119000 Y naua, k-24758 SBup, k-24765 Bellarosa, k-
12184 Crasa, x-12230 Karatop, k-24837 Real, k-12229 Valor.

2. Maiikonckas onbiTHast ctanuuss BUP (m. [yntyk Maiikonckoro p-Ha, PecrmyOmuka
Anpires)

TpexneTHsis 3Kooro-reorpaduyeckas OrieHKa CEJICKIIMOHHBIX COPTOB Ha OTMBITHOM IOJIE
CTaHIIMU TIO3BOJIMJIA BBIJIETUTH OOpa3Ilbl, KOTOPHIE B YCJIOBHSIX >KAapKOTO W HHOT/A CYXOTO
KIIUMaTa UMEIOT CTaOUIIFHO BBICOKHE TIOKA3aTENH 10 Haubosee BaXKHBIM X03SiCTBEHHO -IIEHHBIM
MIPU3HAKAM.

Bricokas mpoAyKTHBHOCTh OTMEYeHa y copToB: k-25146 bemyxa, xk -24710 Ewmens,
k-25078 Tapmuns, k-24793 XKepan, x-25004 OKurynesckuii, k-24711 3onbsckuid, k-24739
Panyra, k-25140 Tanaii, k-25099 Tertepis, k-12224 Anti, k-12208 Bonus, k-24831 Challenger.
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Bricokast ToBapHOCTh KiIyOHEH: k-24762 Arosa, k-25074 boxenap, k-24706 Becnsnka,
k-25004 Kurynesckuid, k-11998 Kopona, k-25005 Ky3neuwanka, k-11663 Pecypc, k-24721
KpacaBuna bpsumunsl, k-24721 Kpachas 3aps, k-24724 Manryct, k-24725 Mayrinu, k-24756
[Haranansl, k-25076 Bupunes, k-25081 {o6pouun, k-25100 Tupac, xk-24793 XKepas.

Kpynueie kinyoHu: x-24762 Arosa, k-25004 JKurynesckuii, k-11897 BriTok, k-24720
Kpacnas 3aps, k-25081 Jlo6pounn, k-24721 Kpacasuna bpsumunsl, k-24739 Panyra.

Bricokoe conepkanue kpaxmana: k-12189 Anas 3aps, k-25144 Anas posa, k-25073
bapmaneit, k-24785 bununa, k-12211 benocHexka, k-11894 bpsiHckas HoBuHKaA, K-11923
l'apanT, k-24788 JI3BuH k-25086 Kymama, k-25136 Makcumym, k-24725 Mayrau, k-12171
Hukynunackuii, x-24625 Ilamaru PoraueBa, k-24813 IlpunecHsnckuii, k-25139 YapayHuk,
k-24821 Yepuurosckuii 98.

Bricokoii crtocOOHOCTBIO K IPOPACTAHUIO CBEXKEYOPaHHBIX KIyOHEH OTIMYAIOTCS CopTa,
y Kotopbix Oonee 50% kimyOHel mpopociu yepe3 mecsil mocie yoopku: k-24701 Anbriit mapyc,
k-24704 Acrana, x-24707 BK-1, k-24714 Kamenckuii, k-24724 Manrycr, k-24723 Maryiika,
k-24737 Ilonones, k-24747 Cnapsinka, k-24751 Toxrap, k-24752 Tyneeckuid, k-12241 Yas,
K-24759 Srommbiii 19, k-24829 fuka, k-24762 Arosa, k-22156 Ceza, k-22893 Frisia, k-21119
Karlena, x-12236 Lady Christl, k-12242 Lady Clair, k-24778 Rosalinda, k-24776 Rodriga. Otu
copTa MOXHO HCIOJb30BaTh B KAauyeCTBE HCXOJHOTO MaTepuaia JUisl CEJNEKIMH COpPTOB
MNPUTOIHBIX ISl ABYXYpPOKaWHOW KynbTyphl. TakuM 00pa3oM, yKe€ Cpelu CYIIEeCTBYIOIIETO
COPTHMEHTa MOXKHO MOJIOHMpaTh COpTa JUIS TAaKOTO HANPABICHUS CENEKIUH, a TaKkKe s
BO3/ICJIbIBAHUSI.

Haubonee pacnpocTpaHeHHBIMH M BPEJOHOCHBIMU OOJIe3HSIMH B yciaoBusiX PecrnyOmuku
Anpires sBisitoTcs GputodTopo3, anpTepHapro3 U BUpYycH X, Y, M, S.

BrIcoKol TMOJIEBOM YCTOMYUBOCTRIO K (UTO(PTOPO3y B MAHHBIX YCIOBHUSAX 00JamaroT
copta: k-12188 ABpopa, k-11989 Berpassp, k-24729 Haxonka, k-24757 FOnutep, k-24758 SBup
u k-24769 Estrella.

Bricokas ycToMUMBOCTB K ajdbTepHAPHO3Y BhIsSIBIEHA Y cOpTOB: K-25005 Ky3HeuaHnka u k-
12176 CnaBa bpsiHIIUHBL.

B pesynbrare OLEHKHM KOJUIEKIIMOHHBIX OOpas3loB Ha CTAHIUHM BBIACICHBI COpTa C
KOMIUIEKCOM LIEHHBIX Ui CEJNEKIMH MPU3HAKOB, COYETAIOLIUE BBICOKYIO HPOIAYKTHBHOCTD,
KayecTBO (BBICOKOE COJEpKaHUE KpaxMajia) U BbICOKYIO MOJIEBYIO YCTOMUHUBOCTh K BUPYCHBIM U
rpubHBIM Oose3HsM: BoiTok k-11897, k-11998 Kopona, k-12170 Mactep u k-12208 Bonus.

Ouenka 00pa3uoB KyJbTYPHBIX BUA0B KapTodeJis

HOxxHOaMepuKaHCKHe KylbTypHbIE BUIBI KapTodens, 6maroaapss cBoeMmy noaumMophuzmy
U IIHPOKOMY apeaiy Mpou3pacTaHusi, BecbMa 0oratel popmamu, 00IagaroIIMMK [IEHHBIMH IS
cenekuuu kaptodens npusHakamu. Ha mpoTsHKeHWM MHOTHX JIECATWICTUN U3ydeHUs o0pas3iioB
TUX BUAOB U3 Kojuiekunn BUP exeromHo BBIAENSIOTCS HOBBIE MCTOYHHMKH XO35HCTBEHHO-
[EHHBIX TPU3HAKOB, TAKMX KaK BBICOKOE COJEp)KaHUE Kpaxmaia, Oeinka, YCTOWYUBOCTh K
HEMaTo/ie, BUPYCHBIM 00s1e3HsIM, puToPTOpo3y, paky KapTodens U IPYTUM MmaToreHaMm.

Bricokoe copepxanue Kpaxmajga B KIYOHSX — OJHO WX Ba)XKHEHIIMX KadecTB cOpTa
kapTodens. [ToaToMy, co3maHne BBICOKOKPAXMAJIUCTBIX COPTOB OCTAETCS OJHOW M3 OCHOBHBIX
3a/1ay CEJIEKIIMOHEPOB. B CBS3W ¢ MPOMCXOASIIMMH B TIOCIICIHUE TOABl M3MEHEHUSIMU O0BheMa
MPOM3BOJICTBA KapTodens W ero OpueHTAIlMeld B CTOPOHY MPOMBIIIUICHHOW MepepadOTKH, BCE
aKTyaJbHEE CTAHOBSTCS BOMPOCHI CEJIEKIMH HOBBIX COPTOB, MHPUTOAHBIX [UJISI 3TOM IIEJH,
KoTopeix B Poccuiickoit ®enepanuu eme mano. OJHUM U3 HEHHBIX CBOHCTB MHOTHX (OpM
I0’)KHOAMEPUKAHCKOTO TMOMUMOp(HOTO0 KymbTypHOTO BHna Solanum andigenum Juz. et Buk.
SBJISICTCSI BBICOKOE KaueCTBO KJIyOHEW, BKIIIOYAIOIIEE BBICOKOE COJEpKaHUE Kpaxmaa.
[Tpoenennas B. U. IllunkapessiM u E. B. Mopo3zoBoii (1979, 1986) maccoBas onieHka 00pas1oB
KOJUTeKIIMU S. andigenum TO KavecTBY KIYOHEH W TPHUTOAHOCTH K TMepepadOTKe MO3BOJIMIA
BBIIETIUTh HeMao (OpM C BBICOKMM COJEpKAaHHUEM CYXOro BEIIeCTBa, Kpaxmana Hu Oerka.
CeneknnoHHOE 3HaYeHNEe MHOTHX ()OPM ATOTO BHJIA 3aKIIFOUAETCS B X CIIOCOOHOCTH JaBaTh MPU
rUOpUAM3aIMM MTOTOMCTBO, COYETAOIIee IOBHIICHHOE CcoJepkaHue Oenka M Kpaxmana B
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KIyOoHsX. OcoOyro IIEHHOCTh MPEACTABISAIOT 00pa3Lbl, COYETAIOUINE MOBBIIIEHHOE COJACpKAHNE
Kpaxmajia B KIYyOHAX C JPYTMMH LIEHHBIMH TpPU3HAKAMH — YPOXKAHHOCTHIO, XOPOIIMMU
BKYCOBBIMH Kauy€CTBaMH, BBICOKOW NPOYHOCTBIO KIyOHS, TII0JIEBOH YCTOMYMBOCTBIO K
¢uTOhTOPO3y, YCTOMUMBOCTBIO K BHUPYCHBIM, OakTepHaIbHBIM OO0JIE3HSAM, KapTOQerbHOU
Hematoje u 1p. Ucnone3ys psin dopm S. andigenum B celeKUUMU Ha MOBBIILIEHHOE COJIEpP)KaHUe
kpaxmana, I1. 1. Anbemuk (Anbemuk, 1970) oTmedan, 4To, BOBJIEKas B THOPHAMU3AIUIO 3TOT
BHJ, MOXXHO IIOBBICUTH coJepkaHue kpaxmana a0 24-27 % wu O6enka g0 3-—4%. On
PEeKOMEHJIOBal ~ OTJaBaTh  MpeArnodYTeHue  ¢gopmMam  3TOro  BUJa OpPU  CO3/JAaHUU
BBICOKOKPAaXMAaJIUCTBIX M BBICOKOIPOIYKTHUBHBIX COPTOB, OOJIaAIONINX, KPOME TOTO, BBHICOKOU
MOJIEBOM YCTOWYMBOCTBIO K (uTodTOpo3y M BUpycaM. 3HaueHue Buma S. andigenum nis
CEJIEKIIMM Ha MOBBIILIEHHOE COIEPKaHUE KpaxMala IOATBEPAKAAETCS CO3AaHHBIMU HA €r0 OCHOBE
TaKUMH BBICOKOKPAaXMAaJUCTBIMU COpPTaMH, Kak AKIEHT, AJBIMHUCT, ATIaHT, Apxuues,
Benopycckuit Ne476/36, Beitok, XKypaBunka, 3apeBo, 3nadeitak, 3yopenok, Kpunwia, JlacyHak,
Munasuinia, Muibna, Muxuesckuii, Opoura, Cy3zopse, Cunre3, Temn u ap. (Kupy, 2004). B
CBSI3M C BBIIICU3IIOKEHHBIM BBIJEIEHHE HOBOI'O MCXOJHOIO MaTepuaia JUisl CENIEKUUU B ITOM
HANpaBIIEHUU OCTaeTcs akTyalbHbIM. C 3TOH 1[enpl0 HamMu OBUTM TMPOJOJDKEHBI HOBBIE
MCCIIEIOBAHMS 110 OLIEHKE 00pa3lioB OOMMPHOI KojuteKuuu S. andigenum. B pe3ynpraTte OLICHKH
3a mocneaHue 3 roja BbiAeNeHO 14 MCTOYHHMKOB BBICOKOTO cojllep:kaHus Kpaxmana. DopMel ¢
BBICOKMM €ro cojepkanueM B Ki1yOHsx (Oomee 18%) BbIsiBIEHBI cpenud OOpas3loB BHIA
S. andigenum: x-5819, x-10379, x-11750, x-15072, x-16270, x-17781, x-19369, -20316, k-
21610, k-21641, x-21681, k-21684, k-23694, k-20316.

[Ipu3HakoM MHOTOKIYOHEBOCTH 00Jalal0T MHOTHE 0O0pa3lbl KYyJIbTYPHBIX BHUIOB.
HccnenoBanus MocieqHUX JIET MO3BOJIMWIN TAK)XKE BBIJIEIUTh HOBbIE HCTOUHUKH TOrO IpU3HAKa
cpenu oOpaznoB BUIOB: S. andigenum — x-1819, x-7086; Solanum goniocalyx Juz. et Buk. —
k-14892; Solanum phureja Juz. et Buk. — k-9426, k-9428, k-9845, x-11538; Solanum rybinii
Juz. et Buk. — x-16533; Solanum stenotomum Juz. et Buk. — k-5975, k-6504.

[Ipu3HakoMm paHHECHENOCTH 001alal0T MHOTHE (OPMbI NPUMUTUBHBIX KYJIbTYPHBIX
BUJOB S. phureja u S. rybinii. B pe3ynpTaTe HccielOBaHUM BbIAEIEHBI HOBBIE (DOPMBI,
obyamaronue 3TUM TnpusHakom. S. phureja — k-8940, S. rybini — x-9253, k-9354, k-9322,
K-16527.

IIo cpaBHUTENBEHO HOBOMY XO35IMCTBEHHO-LIEHHOMY IPHU3HAKYy aHTOLMAHOBOW OKPAaCKH
MSIKOTH KJIyOHS, MPECTABISAIONIEMY HHTEpPEC JUIsl HOBOTO HANpPaBICHUS CENEKIUN — CO3AaHUs
JUETUYECKUX COpPTOB KapTodens, BblAeIeHbl 00pa3lbl KyJIbTypHOro Buaa S. andigenum: K-
8069, k-13659, k-13975, knyOHM KOTOpPHIX 00Jalal0T HACHIIIEHHOH TEeMHO-(HOIETOBOM
OKPAaCKOUW MAKOTH.

Ounenka 00pa3uoB AMKUX BUI0B KapTodeJist

OOpasupl TUKUX BUAOB KapTodesns OleHEeHbl Ha YCTOWYMBOCTH K (urodToposy. B
pe3ynbpTaTe TMOJEBOM U JIabOpaTOPHOM OIEHKH BBIJEICHBI HOBBIE OO0pa3lbl C BBICOKOU
TOPU3OHTAILHON YCTOWYUBOCTHIO K O0se3Hu: Solanum bulbocastanum Dun. — k-24862, k-24866,
Kk-24887; Solanum demissum Lindl. — x-24379; Solanum microdontum Bitt. — k-23055; Solanum
pinnatisectum Dun. — k-24239; Solanum polyadenium Greenm. — k-24408, k-24957, k-23553.
[To pesynpTaTaM HCKYCCTBEHHOT'O 3apa)K€HUSI OT/AEJICHHBIX JHCTHEB BbIsBICHBI 10 KIIOHOB,
00J1aJaroIKX BBICOKON YCTOMYMBOCTBIO K CJIOXKHOM BUPYJIEHTHOH pace P. infestans y oOpa31oB:
Solanum polytrichon Rydb. — k-7426, k-18142, k-23563; Solanum stoloniferum Schlechtd. —
K-23652; S. pinnatisectum — x-23569; Solanum cardiophyllum Lindl. — x-16827, x-17370, k-
24203.

OrneHka yCTOMYMBOCTH K BHUpPYCaM OOpa3IOB TUKOPACTYIIMX M KYJIbTYPHBIX BHJIOB
MPOBOJIUTCS METOJAOM HCKYCCTBEHHOTO 3apaKCHHsI IyTEM MEXAHWUYECKOW WHOKYIISIUN
OOBIYHBIM IITAMMOM X-BUpyca Kaprodens. B pesynabrare NpoBEeNeHHBIX HCCIEIOBaHUN
BBISIBJICHBI HICTOYHHUKH BBICOKOM ycTonunmBocTH K XBK cpenu obpasnos BunoB S. cardiophyllum,
Solanum chacoense Bitter, S. pinnatisectum, S. polytrichon u S. stoloniferum.

97



BrisiBnensl 3 MCTOYHWMKA MMMYHUTETa K BUpycy X cpeau oOpasnoB Buma Solanum
acaule Bitt. — xk-23004, x-23005, k-17901, a Takke 7 MCTOYHUKOB WUMMYyHHTETa K BUPYCY Y
cpenu o0pasnoB BUIOB: S. stoloniferum — k-3326, k-3554, k-3360, k-3533 u S. pinnatisectum —
k-4455, k-4459, x-19157.

3a mocienHue 5 JIET METOJIOM HMCKYCCTBEHHOTO 3apaKCHHs IMOYBBI ObLIa OICHEHA
YCTOMYMBOCTh K 30JI0TUCTON KapTodenbHOU HemaTtone (Globodera rostochiensis Woll.)
natotuna Rol y 76 oOpa3noB 35 aukux BUIOB KapTodens, OTHOCSIIUXCS K 9 cepusM poja
Solanum L. cexuuu Petota Dumort., B TOM 4YuciI€e K 6 — IOKHOAMEPUKAHCKMM U 3 —
ceBepoamepukanckuM (I'opdarenxo, 2006).

B pesynabraTe oueHkH 0Opa3loOB KOJJIEKIMU JTUKUX BHJIOB BBISBICHBI (OPMBI,
obnajaronie BHICOKOW YCTOWMYMBOCTBIO K HeMaTojae narotuna Rol cpeau obOpasuoB Solanum
alandiae Card., Solanum berthaultii Hawkes, Solanum % doddsii Corr., Solanum dolichostigma
syn. S. chacoense, Solanum famatinae Bitt. et Wittm., Solanum gourlayi Hawkes, Solanum
kurtzianum Bitt. et Wittm., Solanum leptophyes Bitt., Solanum multidissectum Hawkes,
Solanum multiinterruptum Bitt., Solanum simplicifolium subsp. gigantophyllum, Solanum
sparsipilum (Bitt.) Juz. et Buk., Solanum x sucrense Hawkes, Solanum tarijense Hawkes,
Solanum vernei Bitt. et Wittm. ex Engl., Solanum yungasense Hawkes. BniepBbie ycroiunBbie
k maroruny Rol G. rostochiensis QopMbl BBISIBIEHBI y paHee HE HM3YUYCHHOrOo BHJA
S. yungasense. BplieneH HOBBIM HMCXOJAHBIA MaTepuan s CEJIEKIUU Ha YCTOWYHMBOCTH K
natotuny Rol G. rostochiensis. Boinenennsie KIOHbI 00pa3uos: S. kurtzianum — x-20041-2,
S. leptophyes — x-5764-1, S. sparsipilum — xk-20700-1 MOXHO HCHOJIB30BaTh B MEXBUIOBOU
TUOPUIM3AIMY C IIEJIbI0 CO3/IaHUs MCXOJHOTO Marepuaia Jyuisl CeJIeKIHMH Ha YCTOMYHMBOCTH K
30JI0THCTON KapTodenpHoi Hemaroxae. [Ipu ckpemmBaHuu ycTOHYHMBBIX K G. rostochiensis
KJIOHOB JUKUX BUIOB S. kurtzianum, S. leptophyes w S. sparsipilum ¢ HEyCTOMYMBBIMU
IUTAIIongaMu  copToB  S. fuberosum monydeHbl TuOpunbl F1, oOnanmaronime BBICOKOU
ycroiunBocThIO K matotuny Rol G. rostochiensis (Hanas H. A., 2013).

IIpeopuauur (BoBieuenne BbIIedeHHbIX W3 Ko/ulekuuun BHUP o0pasuoB B
MEKBUI0BYI0 THOPUIU3AIMIO U UX HCIIOJIb30BAHUE B CEJIEKIIUN)

Coznanue Ha OCHOBE pa3HOOOpaswsi BUIOB ceKuuu Pefota pona Solanum MCXOTHOTO
Marepuaia s pPa3UYHBIX HAMpPaBICHUNW CEJNEKIMU KapTodess SBISETCS MPAKTUYECKON
peanuzanueid unen H. . BaBunmoBa o HeoOxomuMocTu cOOpa, WU3y4eHHS M HCIMOJb30BaHUS
TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM © uX AUKUX poaudeid. C MOMOIIbIO
TPaJULIMOHHBIX U HOBBIX METOJOB MPOBOAMUTCSA padoTa Mo MpeCceNeKuu KapTodens, aydiime
00pa3Iibl MEKBHUIOBBIX THOPUIOB, HCTOYHUKH M JIOHOPHI YCTOMYUBOCTHU KapTodess K maToreHam
nepenarorcs cenekuronepam Poccun u crpan CHI™ (M. Tabnuity).

B ceneknmoHHBIX U HAYYHO-UCCIEA0BATEIbCKUX IEHTPax POCCHUU KITIOHBI MEKBHUOBBIX
rubpusoB kaprodens BUP nmpoxoaar THiaTenbHYIO OIEHKY MO KOMILJIEKCY MPU3HAKOB, B TOM
YUCIIe WMEIONMUX OCOOYH 3HAYMMOCTh IS KOHKPETHOTO pervoHa. BeimenuBimecs 1o
pe3ynbTaTaM  OLEHKH THOPUIBI  HUCTHONB3YIOT  JJI  CKpPEUIMBaHUS C  JIYYIIUMHU
pallOHHPOBAHHBIMH B pErHOHE copTaMHu KapTodens. 3a cueT NPHUBICYEHUS THUOPHUIOB,
YCTOMUYMBBIX K HaumOoJee BPEIOHOCHBIM TATOTe€HaM, pACIIMPEeH TEeHO(MOHJ HCXOTHOTO
Marepuaiia, wucnosb3zoBaHHoro cenekquonepamn BHHWHMKX, HHUHNCX Cesepo-Bocroka,
YpHUUCX, JIlentHUNUCX, KemHUNCX, benHUUKIIO (Cunuosa, 1999; Cunuosa, Cepreesa,
2009; Awnomkuna, 2009; Xapoa wu np., 2011; KoznoB wu ap., 2007; IIlanwna, 2009;
EBnokumosa, 2009; Cumakos u 1p., 2009).

Benymmuit poccuiickuii nientp cenekmun kaptodenss BHUUKX Beimonnsier Hambomee
3HAUUTENBHBI 00beM paboOThl O BBIBEJCHUIO BBICOKOMPOAYKTHBHBIX COPTOB KapTodens
Pa3HBIX TPYII CIEIOCTH, XOPOIIEro BKyca U YCTOMYMBBIX K KOMIUIEKCY 00JIe3HEH U BpeauTENCH.
B pesynbrare Gonee 40 neT uWCCIeIOBaHWN W HWCHOJIB30BAaHUS TCHETUYECKUX MCTOYHUKOB
YCTOMUYMBOCTU K PUTOPTOPO3Y M BUPYCHBIM Oose3HsIM u3 Kosuiekiuu BUP u npyrux HaydHBIX
YUpEXKIEHUH ObLTN BBIBEICHBI UCXOIHBIE (JOPMBI — POJJOHAYATBLHUKH MHOTHUX COPTOB CENEKIIUU
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BHUUKX: IN'onybusna, bpsuckuit pannuii, Dddexr, Hukynunckuii, Hakpa u apyrue (Smmna
u ap., 2007). I'uGpuapl, cTaBmme poaAUTEIIbCKUMU (hOpMaMu COPTOB KapTodesi, YCTOMUYUBBIX K
maToreHam, CO3JaHbl Ha OCHOBE 00pasmoB S. chacoense, S. vernei, S. stoloniferum u copToB-
nemuccounon (Ammuna, 2000).

B 1992-2008 rr. nmust pacmmpeHus T€HEeTHYeCKOM Oas3bl MCXOJHOTO Marepuana Ha
YCTOMYMBOCTh K BHUpycaMm, (urodpTopody U KapTodenbHOW HEMAaToJe B CEICKIMOHHYIO
nporpammy BHUMMKX BkiIIOYEHO HOBOE MOKOJEHME MEXBHAOBbIX rubpunos BUP. Ilo

pe3yipTaTaM IPOBEIEHHOM OLIGHKM B yciaoBHSIX IlogMOCKOBBSI OXapakTepHU30BaHbI

KakKk

nepcneKTUuBHbIC 115 ceneknuu co3aanubii K. 3. Bynuneim (1997) rubpun 190-4 (JKaposa u np.,
2011), co3gannbsie HamMmu coBMecTHO ¢ cotpyanukamu BU3P (Porosuna u ap. 2003; Porosuna
u ap., 2005; Poro3una u np., 2007) rudbpunst 99-6-5, 99-6-6, 99-6-10, 117-2, 122-29 (CumakoB

u ap., 2009).

Pe3yiabTaThl HCNBITAHNN MEKBUAOBBLIX THOpH10B KapTodens BUP

B CCJICKIIMOHHBIX IEHTPAax

- é}lj ?/Ih;[f{%ro Bunsl B CenekoHHas Mecro Jluteparypubiii
POAOCIOBHOM LIEHHOCTH HCIIBITAHMS HCTOYHUK
KJI0HA
99-6-5, 99-6-6, S. stoloniferum, KommnekcHast BHUUKX Cumaxkos u Jip.,
99-6-10, 117-2, S. andigenum, YCTOMYHUBOCTH K 2009
122-29 S. rybinii, raToreHam
S. alandiae
190-4 S. andigenum, Y cTOMYUBOCTE K BHUUKX Kaposa u np.,
S. rybinii BUPYCHBIM 2011
00e3HAM U
¢dutodropozy
90-7-7 S. stoloniferum, VY CcTOMYHUBOCTD K HIILL HAH Koznos u ap., 2007
S. andigenum, ¢dutodroposy BenKIIO
S. rybinii JIUCTHEB U KITyOHEH
190-4, 90-6-2, 89- | S. stoloniferum, Kommnekcnas Kemeposckuit | Anomkuna, 2009
1-12,90-7-2,90- | S. andigenum, YCTOMYHUBOCTH K HUNCX
7-7, 88-59-5,91- | S. rybinii, IpUOHBIM OO0JIC3HIM
19-3, 93-5-30 S. bulbocastanum
90-7-2, 99-6-5, S. stoloniferum, VCTOMYNBOCTH K VYpanbckuit Tannna, 2009
99-6-6, 99-6-10, | S. andigenum, ¢durodpTopo3zy HUNCX
88-2 S. rybinii
90-6-2, S. andigenum, VeronunBocth kK Y- | HUMCX Cunrona, 1999
89-1-12 S. rybini, BHUPYCY Ceepo-
Boctoxka
88-121-5, S. stoloniferum, YV CTOMYHUBOCTH K HHUNCX CuHiioBa,
93-5-30, S. andigenum, ¢dutodroposy Ceepo- Cepreena, 2009
97-159-3 S. rybinii, Bocroxka
S. bulbocastanum
190-4 S. stoloniferum, [IponyKTUBHOCTH JIenHUMCX | EsnokumoBa, 2009
S. andigenum,
S. rybinii
BUP 13 (93-5-30) | S. andigenum, IIpogykTHBHOCTB JIenHUNCX | EBgokumosa, 2009
S. rybinii,
S. bulbocastanum

Bosnpmioit  00peM

ckpenmBanuii  Obu1  mpoBenen B BHUUKX ¢

rudpuIaMu,

MIPEJICTABIISIFOIMME MHTEPEC IS CEJICKIIMN Ha PAaHHECTICIOCTh M HEMATOJ0YCTOMIMBOCTh: 99-6-
5, 99-6-6, 99-6-10, 117-2, 8-5-2004. I'mOpuaHble TOMYNSIHA OLEHEHH B MUTOMHHKAX
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BHUUKX, ogaokiyOHEBbIE THOPUABI  CEMEHA OT CKpenuBaHuii ¢ oopasmamu BUP nepenans
B ceneknunoHubie taboparopun BHUKX u npyrux Hay4ynsix yupexaennit (JKaposa u ap., 2011).

B KemepoBckoit obOiactu mo pesyiabTaraMm HUcHbITaHuid co3ganHbie K. 3. ByauHbiM
(byaun, 1997) rubpuner 190-4, 89-1-12, 90-6-2, 90-7-2, 90-7-7, 88-59-5, 91-19-3, 93-5-30
OXapaKTEpU30BaHbl KaK TMEPCHEKTUBHBIE JJIsi CEJNeKUUMU KapTrodens ¢  KOMIIEKCOM
MOJIOXKUTENBHBIX TTpu3HaKkoB (AHomkuHa, 2009). B ycnoBusax Cpennero Ypana rubpuast 90-7-2,
93-5-30 (bynun, 1997), 99-6-5, 99-6-6, 99-6-10 (Poro3una, 2012) noka3aiu BHICOKYIO CTEIEHb
ycToiunBoctd K ¢utodToposy; rudbpua 88-2 (Porozmna, 2013, HeomyOn.) obGmamaer
KOMILJIEKCOM CEJIEKIIMOHHO-TIeHHBIX MTpu3HakoB (I1lanuna, 2009).

B ceBepo-BocTouHOM yacTu EBpornelickoit 30Hb1 Poccun noaTBepKaeHa yCTOMYMBOCTD K
Y-Bupycy co3mannbix K. 3. bymunaeim (1997) rubpumnos-moHopo 90-6-2, 89-1-12 (Cunrosa,
1999). Bricokuii ypoBeHb (UTOGTOPOYCTOWYHUBOCTH HA MPOTSHKCHHH JJITUTEIBHOTO TEPHOJA
BPEMEHHU COXPaHSIOT MEXBUIOBBIE THOpH bl KapTodens 458-1, 88-121-5 (byaun, 1986, 1997),
97-159-3 (Poro3una, 2012). IlepenaioT 3HAYMTENBHOM YACTH MOJIOBOI'O MOTOMCTBA IMPHU3HAK
dutodropoycroitunBoctu tubpun 93-5-30, ycroitumBocTM K BHpycam — rubpun 458-1
(Cunnona, Cepreena, 2009). B CeBepo-3anagHoM peruoHe 0TMeUYeHa BbICOKasl MPOJAYKTUBHOCTD
rubpunos 190-4, 93-5-30 (Esmokumosna, 2009).

B Pecnybnuke benapych cpenud CIOXKHBIX MEXBUIOBBIX T'HOPUAOB, CO3JIaHHBIX
K. 3. Bynuasim (1997), BbICOKYIO yCTOWYMBOCTH K (UTOPTOPO3Y JIMCTHEB M KIyOHEH Ha
IPOTSKEHUH JUIUTEIBHOIO MepHoJia BpeMeHu coxpanseT kioH 90-7-7 (Kosnos u ap., 2007).

Ha ocHoBe paHee CO3MaHHBIX MEXBUIOBBIX THOPHIOB M C YyYacTHEM INpexIe He
MCIIOJIb30BAaHHBIX B CENIEKIUH BUAOB S. alandiae, Solanum okadae Hawkes et Hjerting BeiBesieHO
HOBOE IIOKOJEHHME JIOHOPOB YyCTOMYMBOCTH KapTodens K (puropTopo3y, 30J0THCTOMI
KaprodenpHoii Hemartoge maroruna Rol, Y-Bupycy xkaprodens (Porosmna, 2012).
X034lCTBEHHO-1ICHHbIE TPU3HAKH MEXBUJOBBIX THOPUIOB-IOHOPOB OIICHEHBI B YCIOBHSIX
CeBepo-3anannoro, llentpansHoro u CeBepokaBka3ckoro peruoHoB Poccun. JloHOpcKue
KauecTBa OIICHEHBI ITyTeM WCIBITAaHUS WX TEHEPATHBHOTO TIOTOMCTBA OT CAMOOTBUICHHHA M
CKpEIIUBAHUS C HEYCTOWYHBBIMU COpTaMHU. MEXBUIOBbIE THOPUABI — JOHOPHI YCTOWYHMBOCTHU
kaptodens k duropTopody, Y-BUpyCy, Hemartone maroTuna Rol mepemanbl coTpygHHKaM
Benymero ceneknentpa Poccum BHUUKX um. A.T. Jlopxa, PYII HIIIl HA benapycu mo
KapTodeneBoACTBY W  IUI0J00BOIIEBOACTBY, Kazaxckoro HWW kaprodeneBoactBa wu
OBOIIEBOJICTBA, MHCTUTYTa CENEKIMU pACTeHH DCTOHMM M B HACTOAINIEe BpeMsi aKTUBHO
WCIIOJIB3YIOTCS B CETIEKIIMOHHBIX MPOTPaMMax dTHUX YUPEKICHUH.
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AHAJIN3 JUHAMUMKH X031 CTBEHHO-IIEHHBIX ITIPU3HAKOB
COPTOB CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP
B YCJIOBUAX UBMEHEHUA KIIMMATA

JI. 1O. HoBukosa', B. H. {io6un’, U. T. JIOCKyTOBI, E. B. 3yeBI, 0. H. KoBaaesa',
E. A. Ilopoxosunosa', 1. B. Cedepona’, C. B. Byabinues', A. M. Apremnbena’, C. /1. Kupy',
E. B. Porozuna’, JI. I'. Haymona®
'Beepoccniickuit Hay4dHO-HCCIIEI0BATENLCKHI HHCTHTYT pacTeHneBoacTBa um. H. 1. BaBuiopa
Poccenbxozakagemun, Cankt-IletepOypr, Poccus, l.novikova@yvir.nw.ru
*BeepoccHitcKmii HaydHO-HCCIIeI0BATENECKHIT HHCTHTYT BHHOIPAJAPCTBA H BUHOICIHS
uM. A. . IToranenko Poccenbxozakanemun, HoBouepkacck, Poccus

Pe3rome

B pabore aHamu3MpyroTCs TECHICHIMM JUHAMHUKH JIMHHBIX PAZOB XO3SHCTBEHHO-IIEHHBIX
MIPU3HAKOB COPTOB IIIIEHUIIBI, OBCA, STIMEHS, JIbHA, Col, 0000B, KamycThl, Kaprodens kourekuunn BUP
uM. H. U. BaBunoBa u Bunorpaga BHMIMBuB wum. f. U. Iloranenko. MeroaoM perpeccruoOHHOTO
aHajim3a, B TOM 4YHCJII€ B TIIOCJICHOBATCIbHBIX PAa3HOCTAX, BBIABJICHBI (baKTOpI)I, BbI3bBIBAKOIIHEC
HaOmogaeMple TpeHabl. Jlis psjma mapajieibHO HAOMIOJACMBIX COPTOB W KYJBTYP IOCTPOCHBI
oOvennHEeHHBIE Mojenu. lloka3aHo, YTO pemarmyM KIAMAaTHIeCKAM (aKTOPOM, BBI3BIBAIOIIUM
COKpAIllCHHE BereTallii paHOHMPOBAHHBIX paHEE COPTOB, SBISIETCA pocT Temmepatyp. s
UCCIIEIOBAHHBIX COPTOB PACCUUTAHBI CYMMBI aKTHBHBIX U 3((QEKTUBHBIX TEMIIEPATYpP BETCTAIH.

KitoueBsie croBa: M3MEHEHUS KIIMMaTa, PETPecchsi B Pa3HOCTAX, IPPEKTUBHBIE TEMIIEPATYPHI,
TIIICHAIIA, OBEC, TIMEHb, JIeH, COs, 000BI, KamycTa, KapTo(heasb, BHHOTPA/I.

ANALYSIS OF ECONOMICAL VALUABLE CHARACTERS OF CEREALS
CULTIVARS UNDER CLIMATE CHANGE CONDITIONS

L. Yu. Novikova', V. N. Dyubinl, I. G. Loskutov', E. V. Zuev', O. N. Kovaleva',
E. A. Porokhovinova', I. V. Seferova', S. V. Bulyntsev', A. M. Artemieva', S. D. Kiru',
E. V. Rogozina', L. G. Naumova®
'N. I. Vavilov Research Institute of Plant Industry,
St.-Petersburg, Russia, e-mail: L.novikova@vir.nw.ru
*The All-Russian Research Institute of Viticulture and Winemaking
named after Ya. I. Potapenko, Novocherkassk, Russia

Summary

Trends of long-term series of economical valuable characters of wheat, oat, barley, flax, soya
bean, bean, cabbage, potato varieties of collection of All-Russian Scientific Research Institute of Plant
Breeding and vinery All-Russian Research Institute of Viticulture and Winemaking named after
Ya.l. Potapenko were analysed. The method of the regression analysis, including in consecutive
differences, revealed the factors causing observed trends. For synchronously observed crop varieties and
cultivars pooled models were constructed. It is shown that the main climatic factor causing reduction of
vegetation zoned before varieties is temperature rising. For the investigated accessions the sums of active
and effective temperatures of vegetation are calculated.

Key words: climate changes, regression in differences, effective temperatures, wheat, oats, barley,
flax, soya bean, bean, cabbage, potato, grapes.

Beenenne

H. 1. BaBuiioB ypaensin Ooyibllioe BHUMAaHHWE U3YUEHHIO KIMMAaTHYECKUX MOTpeOHOCTEH
COpPTOB KYJBTYpHBIX pacTeHuii. Ha mepBoe MecTo cpenu mnapaMeTpoB «3KOJOTHYECKOTO
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MAcIopTay COPTa OH CTABHJI PA3IMUUs B MPOIOJDKUTEIILHOCTH IIEPUO/Ia BETETAIUN U OTACTHHBIX
Mexpa3Heix nepuogoB (Baumor, 1957). HawaBmeecs B 70-x rr. XX Beka Tio0albHOE
NOTEIUICEHUE BBI3BAJIO TIOBCEMECTHOE HM3MEHEHHE OMOKIMMATHYECKOro MOTEHIMana. TpeHIsl
arpoKJIMMAaTUYECKUX XapPaKTEPUCTUK JIOKAJIbHBI U Pa3IM4Hbl B pa3auuHbIX pervoHax (I'opaees
u ap., 2008; Mumenko, 2009; Cupotenko u ap., 2011). K cepequne XXI Beka nporuosupyercs
poct ypoxaitHocTH 3epHOBbIX Ha 10-20% B ceBepHbIX permoHax EBponenckoi TeppuTOpUH
Poccuu ¢ noctaTouHbIM yBIaXXHEHHUEM M CHUXKeHUE Ha 6—26% B roxHbIX (['opaees u ap., 2008).
AKTyanbHOW 3aJayeil COBPEMEHHOTO pPACTEHHUEBOJACTBA SBJSETCS €ro ajanTaius K
HAOJIOAIOLMMCST MU3MEHEHUSM KJIMMara, ONTUMH3alus BUAOBOM M COPTOBOW CTPYKTYpPBI
perrnoHanbHOrO pactenueBoacTBa (I'opaees u ap., 2008; Cuporenko u ap., 2011), BHeApeHHE HA
ceBepe COpPTOB, CIIOCOOHBIX Oo0Jiee MOJHO MCIOIB30BaTh YBEIMYMBAIOIIMNCS BETeTAllMOHHBIN
nepuos, u 6ojee 3aCyXOyCTOHUYHMBBIX COPTOB Ha IOT€.

[lenbto JaHHOrO UCCIIEOBAHMS SBISETCS aHaIU3 U IMPOTHO3UPOBAHUE JIMHAMUKHU
XO03SUCTBEHHO-IIEHHBIX MPU3HAKOB COPTOB KYJIbTYPHBIX PACTEHUN B CBSA3H C HAOJIONAIOIIUMUCS
U3MEHEHUSMHU KJIMMara. YHUKaJIbHBIH MaTepHall MHOTIOJETHUX HaONIOJEHUH 3a HIMPOKUM
HAaOOpPOM COPTOB, MPOBOAMMBIX IO OJHOM M TOW K€ METOJUKE, MO3BOJIUI OLICHUTH BIUSHUE
KJIMMAaTHYeCKUX (HaKTOPOB, OMPEICITUTHh TeMIIepaTypHbIe MOTpeOHOCTH copToB. s aHammsa
IeiCcTBYOMUX (aKTOPOB M MPOTHO3MPOBAHMS ObUT HMCIOJIB30BAaH PErPECCHOHHBIN aHAM3.
W3MeHeHHs KiIMMaTa MPOUCXOAAT Ha (POHE arpOTEXHWYECKHX TPEHIOB, JJIS UCKIIOUCHHS HX
BJIIMSTHUSL Ha 3aBUCHMOCTH OT KIMMaTHUECKUX (PAKTOPOB OBbLI MCIIOJNB30BAH aHANIU3 B PA3HOCTAX
(Enuceesa u nip., 2007), MO3BOIMBIIHI CYIIECTBEHHO YIYUIIUTHh KauyecTBO Mojenei. [locTpoensl
00BEIMHEHHbIE MOJIENIM HCCIENOBAHHBIX COPTOB B PA3HOCTAX, IO3BOJIMBIIUE MOIYyYUTHh
00OOMICHHBI TPOTHO3 W OLEHUTh BKJIAJM PA3JIMYHBIX arpoKIMMaTHYeCKHX (aKTOpOB B
M3MEHYUBOCTh XO35HCTBEHHO-IIEHHBIX MPU3HAKOB 36PHOBBIX KYJIBTYpP B I[EJIOM.

I'maBHBIM (PaKTOPOM M3MEHUYMBOCTH TEMIIOB Pa3BUTHs PACTEHUI SBISETCS TEeMIIEpaTypa
BO3/lyXa, OHA OKa3bIBaeT PELIAlOIIee BO3JEHCTBUE HA COBPEMEHHYIO IMHAMHUKY XO3SHCTBEHHO-
LIEHHBIX TPU3HAKOB B paloHAaX C JocTaTOYHbIM YyBiaxHeHueM (CuporeHko u ap., 2011;
HoBukoBa wuap., 2012). TemneparypHble MOTPeOHOCTH H3YYEHHBIX COPTOB  ObLIH
OXapaKTepHU30BaHbl CyMMaMH HaKaIlUIMBAa€MbIX 3@ BEreTalli0 TeMIEepaTyp, MOPOTrOBbIMU
3HAUEHUSMU M CyMMaMHd J(PQGEKTUBHBIX (BBIIIE IMOPOrOBOM) TEMIEpaTyp 3a BereTaluio
(PykoBoacTBO 1O arpomereoposiorudyeckuMm mporHosam, 1984; Mumenko, 2009). Tounoe
oTpefieNieHue TeMIepaTypHbIX MOTPEOHOCTEN COPTOB MOXKET MOMOYbL MPU arpOKIMMATHUYECKOM
pallOHUPOBAHUU COPTOB.

O0BEeKTHI HCCAeT0BAHUSA

boun uccrnenoBanbl U3MEHEHUS KJIMMaTa B LIECTHU reorpaduyeckux MmyHKTax (tadm. 1) —
Ha IIITU KOHTPACTHBIX M0 KJIMMAaTH4EeCKUM ycinoBusaM craHuusx BHUP um. H. 1. BaBunosa u Ha
BuHorpaguukax BHUUBuB uwm. f. U. [loranenko (1980-2012 rr.). AHanu3 KJIMMaTHYECKHX
u3MeHeHuit nposoawics ans ctanuuii BUP: Tlomspras OC BUP (Mypwmanckas o061 1964—
2004 rr.), Ilymkunckue nadoparopuu (r. I[Tymkun, Cankr-IletepOypr, 1954-2012 rr.), OpiBIICE
(mo 2008 r1.) MockoBckoe otaenenue (MO BHP, n. MwuxneBo, MockoBckass o0i., 1976—
2006 rr.), Exarepununckas onsiTHas ctanius (EOC BUP, n. Exarepununo, Tam6oBckas o001,
19762009 rr.), Ky6anckas onsitHas ctanuus (KOC BUP, n. boranuka, KpacHonapckuit kpaii,
1925-2009 rr.).

AHaNM3UpOBAIKNCh JaHHbIE MHOTOJIETHUX HAOMIONEHWH 3a copTaMH IIIEHMIbI, OBCa,
SYMEHs, JIbHa, COM, O000B, KamycThl U KapTodens (Tadi. 2), UCHOIb3yEeMbIMU KaK CTaHAAPThI
npu oneHke kouiekuuu BUP, 1. e. BeIpalimBaeMbIMHi €KETOAHO B HECKOJIBKUX MTOBTOPHOCTSX U
HCCIIeyeMbIe TI0 OJTHON M TOM ke MeToauke. Kpome Toro, ObutH M3ydeHbl 00pa3Iiibl KOJUICKITUN
TUKUX BUJOB OBCA, CKOPOCHENBIX 00pa3noB cou co cinaboil  (oronepuoauueckoi
YyBCTBUTEIBLHOCTHIO, COPTOB BHHOIPaJa pa3IMYHOro mpoucxoxjaeHus komwiekuuun BHUMBuB
um. S. U. [loranenko, HaOIr01€HUS 32 KOTOPBIMU OCyIIecTBIsUIUCH Oonee 10 mer.
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VY 3epHOBBIX aHAIU3UPOBAIKUCH MPOJOJKUTEIBHOCTH IEPUOJOB BCXOABI—CO3PEBAHUE,
BCXOJIbI—KOJIOIIEHUE, KOJIONIEHUE—CO3pEeBaHne, BbIcOTa pacteHusi, macca 1000 3epen, macca
3epHa ¢ IMm2. Y npHA — TPOAOKUTEIHHOCTH MEPUOAOB BCXOBI—KENTAsl CIENOCTh, BCXOMbI—
IIBETCHHE, IIBETEHHUE—KENITas CIEIOCTh, BBICOTA PACTEHHsS, MPOAYKTHMBHOCTh IO COJIOME U
BOJIOKHY. Y 0000B aHanW3upoBajach MPOJOJDKUTEILHOCTh IMEPHOAA BCXOMABI—TIOIHOE
CO3pEBaHUe, BBHICOTA PACTEHHUS, KOJUYECTBO CEMSH C pacTeHHs. Y 00pa3lioB COM B YCIOBHUAX
[TymkuaCcKMX 1ab. WCcIeaoBanach NPOAODKUTEIBHOCTh IEPHOJa BCXOJbI-IIBETEHUE, B
yenousix KOC BUP — Bcxoapi—co3peBanue, Beicota, Mmacca 1000 cemsiH, macca ceMsiH ¢ 1 M2, Y
KapToens W3y4aTuch MPOJOJKUTEILHOCTH IEPHOJOB I0CaIKa—CO3pEeBaHMUE, IOCAIKa—
IIBETCHHE, IIBETCHHE—CO3pEBaHME, Macca KIyOHeH C  pacrteHus. Y  KamycThl —
MPOJIOJDKUTENBHOCTD MEPHO/1a BCXOIbI—XO3SIICTBEHHAS CIIEJIOCTh U Macca KoyaHa. Y BHHOTpaja
HCCIIE0BANIACh MPOJAOKUTEIHPHOCTh TEPHUOJa OT PACIyCKaHHMS IOYEK 10 IOJHOW 3pEeIoCcTH
SITOJI.

Metoanl

Perpeccuonnblii anaam3. by onpeieneHbl CKOPOCTH U3MEHEHUS (JIMHEMHbBIE TPEHIbI)
KJIMMAaTUYECKUX XapaKTEePUCTHK U XO3HCTBEHHO-LIEHHBIX NMpH3HakoB HauuHas ¢ 1980 r. s
Ka)KJ0r0 UCCIIEJOBAHHOI'O IIYHKTA U KaXJI0I'0 COPTa METOJIOM PErPECCUM C MOCIEI0BATEIIbHBIM
BKIIIOUEHUEM TepeMeHHbIX B makeTe StatSoft Statistica 6.0 ObuUIM MOCTPOEHBI PErpecCUOHHBIE
MOJIETH 3aBUCUMOCTH XO035HCTBEHHO-1IEHHBIX MPU3HAKOB OT KJIMMATHUYECKUX XapaKTepUCTUK. B
KayecTBE BO3MOXKHBIX IPEIUKTOPOB HCCIEAOBAINUCH CPEIHEMECSIYHbIE CPEIHECYTOUYHbIE
TEMIIEpaTypbl ¥ CyYMMBI OCaJKOB 3a MecCAll W OOOOIICHHBIE AarpoOKIMMaTHYECKHE
XapaKkTepUCTUKU: JaThl yCTOMYMBOro mepexoaa Temmeparyp uepe3 10°C u  15°C,
IPOJODKUTEIBHOCTH MEPUOJ0B MEXKIY HUMH, CyMMBbl TEMIIEPATyp U OCAJKOB B 3TU MEPHOJBL.
Ot 000011I€HHbIE XaPAaKTEPUCTUKU JJAJIM BO3MOKHOCTh CPAaBHUBATh PE3yJIbTaThl, IOJIyY€HHbBIE B
reorpapuuecKrx MyHKTax C pa3jiMYHbIMM JlaTaMH 1ocesa. [1o mosydyeHHbIM ypaBHEHHUSIM ObUIN
IIOCTPOEHBI NPOTHO3bl MPOJOJDKUTEIBHOCTH BEreTallud HM3YYEHHBIX COPTOB B  Ciydae
NPOJODKEHUsT HAOMIOJAIOMIMXCS TEHACHUUH W3MEHEHMsI TeIIo- M BJIaroo0ecreuyeHHOCTH.
KadecTBO ypaBHEHUS olleHMBaIOCh M0 ko3¢ ¢uimenty nerepmuHanuu (R2), nokaspiBaroniemy,
KaKyl0 [OJII0 M3MEHUYMBOCTH XO3SHICTBEHHO-LEHHOTO IpPH3HAKa OOBSACHSIOT BKIIIOUEHHBIE B
ypaBHeHMs knumaTtudeckue ¢akropsl. [lpu R2 6ombme 0.50 (1. e. ko3 unmente koppensun R
6osbine 0.7) BbIsIBIIEHHBIE (DaKTOPBI OOBICHSIOT OOJBIITYIO YaCTh H3MEHUUBOCTH, STH YPaBHEHUS
ObUIM JOCTOBEPHBI U IPUTOAHBI [T aHAJIM3a U IPOrHO3UPOBAHMUSL.

Opna w3 mnpobireM aHamu3a KIMMaTUYECKOW 3aBUCHUMOCTH XO3SHCTBEHHO-IIEHHBIX
NPU3HAKOB — HAJIMUYKME B MHOTOJIETHUX HAOJIOJEHUAX arpoTexHuyeckoro Tpennaa (PykoBoacTtso
[0 arpoMeTeoposIornueckuM mnporHo3am, 1984; HukomaeB, 1994; Cuporenko u np., 2011).
Hampumep, noBbllieHne TEXHOJIOTMYECKOTO YPOBHS BO3J€bIBaHNs cou B KpacHomapckom kpae
2000-x rT. CrMOCOOCTBOBAJIO MOJIYYEHHIO BBICOKMX YpPOXKaeB B TOJbl C HEOJIAaronpusATHHIMU
kaumartndeckumu ycnoBusimu (bapanos, 2008). JIng BblneneHuss COOCTBEHHO KIMMaTHYeCKON
COCTaBJISIFOLIEH CYIIECTBYET HECKOJBKO CIIOCOOOB HCKIIOYEHHS] TEHACHLUNA M3 HCCIIETyeMbIX
pPSIOB: BKIIOYEHHE B PETPECCHOHHYIO MOJEIb BpPEMEHM B SBHOM BHUJE, AHAIN3 CBS3EU
OTKJIOHEHMI OT TPEeHJI0B, aHaIMU3 MepeMeHHbIX B pazHocTsx (bokc, xenkunc, 1974; Enuceea
u 1p., 2007). AHanu3 OTKJIOHEHUH OT TpPEHAOB CJIOXKEH H3-3a HEJITMHEWHOro XapakTepa
arpoTeXHUYECKUX TPEHJOB B Hallel crpaHe B mnocienHue 30 jer, mo3ToMy ObLI MCHOJIB30BaH
aHaIN3 B pa3HOCTSX. [IpeamnonokuM, 4To 3aBUCUMOCTh XO3SMCTBEHHO-IICHHOTO NpPHU3HAKA y B
MOMEHT BpPEMEHM ! Yy, aNIpPOKCUMHUPYETCS JMHEHHOH 3aBHCHMOCTBIO OT KIMMaTHYECKOU

XapakTepucTuku K,, ¢ KodpOUIMEHTOM perpeccuul by, M y, JMHEHHO pacTeT CO BPEMEHEM C
MOBBILICHUEM YPOBHS arpPOTEXHUKU CO CKOPOCTHIO b:
y, =a+b K, +bt.
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Torma aHanu3 cBA3M CKOPOCTEW M3MEHEHMs MEPEMEHHBIX 3a IO (IEPBBIX Pa3HOCTEN)
HO3BOJIIET ONpENeNUuTh KO3(P(UIMEHT perpeccur HUCXOIAHBIX YpOBHEH by XO34HCTBEHHO-
LIEHHOT'0 MIPU3HAKA U KJIMMATHYECKON XapaKTePUCTUKHU:

Aty =Y =YV :bK(Kz _Kt—1)+b=bKAzK+b~

[Ipu napabonmyeckom arpoTeXHUUECKOM TPEHE KIMMATHYECKas TEHICHLUS BBISABIISICTCS
IpU Mepexojie K Perpeccuyd BO BTOPBIX PA3HOCTSX, T. €. aHAJIU3y CBSI3€M pPa3HOCTEH IMEepBBIX
pasnocrei (EmuceeBa u ap., 2007), 3ToT ciaydail ObLT HMCCleIOBAaH HAMU TP aHAIM3E psijia
nmuHoi 37 net (Cedeposa u ap., 2011).

O0bequHeHHBbIE MOAENU. Ps WCCIEIOBAHHBIX HaMU TapalieIbHO HAOII01aeMbIX
KYJIBTYp U COPTOB MMEJl CXOJHYIO PEaKlMI0 Ha U3MEHEHHE MOTOJHO-KIMMATUYECKUX YCIOBUM,
T. €. OJMHAKOBBIC CHENU(UKAIMA PETPECCUOHHBIX MOJENEH, YTO TO3BOJMJIO CO3/aTh
o0beMHEeHHBIE MoAeu i 3TuX 00bekToB (EmmceeBa u np., 2007; HoBukoBa u ap., 2012).
AHann3 B pa3HOCTSIX JaeT BO3MOXKHOCTh W3BJICKATh JOIMOJHUTENbHYI0 HH(pOpMauio u3
CUHXPOHHBIX HAOIIOJIEHUI 32 HECKOIbKUMU CXOJIHBIMH OOBEKTaMU — «I1aHEIbHBIMU JaHHBIMI)
(EmuceeBa, 2007). YBenuueHue o0bemMa BBIOOPKH IMPHUBEIO K 0o0Jiee JTOCTOBEPHBIM OICHKAM
00X 3aKOHOMEPHOCTEH (popMHUpOBaHUS XO3HCTBEHHO-IIEHHBIX MPU3HAKOB. B nccnenoBanuu
npUHAT 5%-HbIN YPOBEHb 3HAUUMOCTH.

Cymmbl 3¢ dexkTuBHbIX Temmepatyp. Copra ObUIM O0OXapaKTepU30BaHBI CpeAHEN
MPOJIOJDKUTEIFHOCTRIO BETETAIMH, CyMMaMH AaKTUBHBIX U J()QEKTUBHBIX TeMIiepaTyp 3a
Beretanuioo. B ocHoBe ompeneneHus cymMMm S(QQEKTUBHBIX TeMIepaTryp CcopTa JEKHUT
MPEOIOKEHHE O TTOCTOSTHCTBE I KaXJA0T0 COpTa CyMM TeMIIepaTyp BBIIIE€ MOPOTOBOM JIJIst
Bcex Mexdazubix nepuoaoB (badbymkun, 1938; urones, 1951; lamxko, 1958; PykoBoacTso
10 arpoMeTeOpOJIOTHYECKUM TporHo3aMm, 1984). (OO0o03HaYMM CpPEIHIOK  CYTOYHYIO
TeMmriepatypy 1, TOpPOTOBYIO i copTa Temmeparypy B, Torma cymma 3¢¢eKTHUBHBIX
TeMIeparyp 3a cyTku 1-B, 3a MexQa3HbIi Mepro IPOAOIKUTEIBHOCTRIO L, CYT., X CyMMa
MOCTOSIHHA, 0003Ha4YUM ee A:

DY (T-B)y=A,t.e. ) T=A+BL.
L L

Torna mo rpaduky 3aBUCUMOCTH CyMM CpPEIHECYTOUHBIX TEMIIEPaTyp HCCIETyeMOro
nepuoaa (X7) OT ero MpoIOJKUTENBHOCTH (L) ONpenesistoT MOPOroByI0 TEMIEpaTypy Kak
K03 uLreHT perpeccuu B 1 cpeiHIo d3PPEeKTUBHYIO TEMIIEPATypy cOpTa Kak A.

PesyabTarhl

HN3venennss arpokJIMMATH4YeCKHMX XapaKTepHUCTHK. MerogamMu perpecCHOHHOTrO
aHayM3a ObUIO MOKa3aHO, YTO HamOoJjee BaXHBIMU arpOKJIMMAaTHYECKHMMM TOKa3aTessMU ObUIN
XapaKTEepUCTUKU NEPUOAA MEXAY JaTaMHM YCTOWYMBOrO Imepexona TemmepaTryp uepe3 15°C:
cymMmbl akTUBHBIX (XTaktl5) u adpdextuBHbix (XT2d15) Temmneparyp, ocagkoB (R15) 3a stor
Hepuo/l, MPOJODKUTEILHOCTH MEPHOAOB C OJaronpUATHBIMU TeMIIEpaTypaMH — MEXAy JaTaMu
ycToitunBoro nepexoaa temmneparyp depe3 10 u 15°C (L10_15), 5 u 15°C Becnoit (L5 _15), 15 u
10°C ocenbto (L15_10). B Tabauue 1 npencraBieHbl OLIEHKH CPETHUX CKOPOCTEH X M3MEHEHUS
¢ 1980 r. Ha nmonsix Ilymkunckux nabopatopuit BUP, Hanpumep, CyMMbI akTUBHBIX TEMIIEPATyp
Boime 15°C yBenmuuBanuce Ha 15,73 °C/ron, wnu Ha 157,3 °C/10 net. Bo Bcex nccnenoBaHHBIX
MyHKTaxX HaOJIOJalics pOCT JIETHUX TEMIEparyp, OCOOEHHO HIONS—aBryCTa, a TaKkKe CyMM
TeMIIepaTyp 3a MEepuoibl YyCTOWYMBOTO Nepexona Temmeparyp uepes 5, 10, 15°C (puc. 1), a B
yenoBusix r. HoBouepkaccka u KOC BUP u uepes 20°C. Ha KOC BUP yBenuuenue temnepatyp
Hayanoch B KoHIE 80-x rr. Ocaaku jieTa yBEIMYMBAIUCH BO BCEX HCCIEIOBAaHHBIX IYHKTAaX,
kpome BHUHNBuB, HO cymiectBeHHO TOnbko B ycnoBusx ExarepmHmHckoil OC. PazmuuHble
TEHACHIMM JMHAMHUKH OCAJKOB B 3aBUCUMOCTH OT pErMOHa OTMEYAIOTCS B JIUTEpaType
(Cuporenko wu ap., 2007). B ycnoBusx Ilymkuackux mnabopatopuii BUUP u KOC BUP
YBEJIMUWIIACHh IPOJOJDKUTEIBHOCTh IepuoAa ¢ Temmeparypamu oT S5 go 15°C  BecHOWH,
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IIPOJODKUTEIBHOCTh OCEHHETO Ieproja ¢ temneparypamu oT 15 no 10°C Ha Bcex CTaHLMSIX,
kpome [lonsipHo#, ci1abo coKpaTuiace.

Taoauna 1. CkopocTH M3MEHEHUsI arpOKJIMMAaTHYEeCKUX XapakTepucTuk ¢ 1980 r., ea./rox

Mecto n3ydeHus XTakrl5 | XTadp15| R15 [I'TK1S5|[L5_15|L10_15|L15_10
[Tonsipuast OC BUP,
Mypmanckas 0071 5,69 1,27 0,57 (-0,001 | 0,14 0,26 0,49

[Tymxunckue n1a6. BUP, CII6 15,73 5,23 2,42 | 0,005 | 0,53 | 047 | 0,23

MO BHP, MockoBckast 001 17,07 7.93 0,12 [-0,016 (0,12 | -0,12 -0,08

EOC BHP, Tam60BcKas 0011. 24,36 8.15 5,67 | 0,011 [ 0,03 0,03 | -0,25

KOC BUP, Kpacnonapckuit kp. 17,16 8.93 0,77 [-0,002| 0,43 0,06 -0,16

BHNHMBuB, r. HoBouepkacck 1945 | 11,18 |-1,00 | -0,01 | 0,08 | —0,10 -0,05

IloguepKkHyTBI 3HAYUMBIE TPEH/BL.

O6o3nauenust: XTakTl5 — cymMMa akTHBHBIX TeMIIEpaTyp 3a IEPHOJ yCTOHUNBOTO mepexoaa yepes 15°C,
XTapl5 — cymma 3hexkTUBHBIX Temreparyp 3a MepHoA ycToiumBoro mepexona uepes 15°C, R15 —
CyMMa OCaJIKOB 3a MepHuo]i yCTOMUMBOro mnepexoaa remmneparyp depes 15°C, mm, L10 15, ALS 15,
AL15 10 — o0poaomKUTEIbHOCTh EPUOJA MEXKIY JaTaMy YCTOMUMBOIO mepexonaa temmepatyp yepes3 10
u 15°C, 5 u 15°C BecHoi, 15 u 10°C ocenslo, CyT.
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Puc. 1. lunamuka cymm 3¢ pexTuBHbIX Temnepatyp Bbime 15°C, 1980-2012 rr.:
a) [Tomapuas OC BUP, 6) [lymkunckue gadbopatopun, B) MOBUP, r) EOC BUP, 1) KOC BUP,
¢) BHUMBuB

JluHaMHKa X038liCTBEHHO-UEHHbIX MNPH3HAKOB. B Tabmuume 2 npeacTaBieHbI
uccienoBaHHble  copTa. [lokasaHbl JWHEWHBIE TPEHIBI B JHHAMHKE HCCIEIOBAaHHBIX
XO03MCTBEHHO-LIEHHBIX MpHU3HAKOB ¢ 1980 r., Tak Kak aKkTUBHOE IMOBBIIICHUE TEMIEPaTyphl
HAYMHAETCS HA BCEX CTAHIUSAX C 3TOTO BPEMEHH.

THonsapnas OC BUP

Kaprodens Xubunckuii pannui, snswoomuiics ctangaprom Ha [Tomspaoit OC BUP,
UHTEPECEH B KauecTBE COpTa, BO3JEJIbIBAEMOro Ipu KpalHeM JAeduUMUTE Temiaa 3a
[TonspHbIM Kpyrom. JlaTel mocajikyd M BCXOAOB NMPaKTHYECKHM HE U3MEHWJIHCH ¢ 1968 r. B
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1980-2000-¢ rr. gaTel OyTOHU3AIMH, [[BETCHUS U, B MEHBIICH CTENEeHH, YOOPKU MOKa3zalu
TEHJCHIIMIO K CMEIICHUIO Ha 0ojiee paHHUE CPOKH. B 3TOT mepuoa noctoBepHo (cM. Tadi. 2,
puc. 2) yBenuuymiach Macca KiIyOHEW ¢ KycTa, COKpaTWJIHCh INEpPUOJBI MOCAJKa—I1BETCHHE
(0,52 cyT./TONI), HECKOJBKO  yBEIHWYHMJIACh  MPOJOKUTEIHHOCTh  IBETCHHE—YOOpKa
(0,40 cyr./ron).

Tabsmua 2. CkopocTy u3MeHeHHUsl X0351iICTBEeHHO-LIEHHBIX IPH3HAKOB M3y4eHHBIX copToB ¢ 1980 r.

CKOpOCTb U3MEHEHUS
Mecro Ber. mepuon®, 2" = %
ncenenosa- | Y Coprt ozl cyr./roxn g SE | 3L 4
HUS Typa S e S o § é £
¢daxt TIPOTHO3 58 © § % > C;’ =
I10C BUP, .
Mypvancian | RaP1O- | Xubmmaiit 000 0610 | 012 | 0,03 | - - 9.47
OB therp paHHUI
Osec Boppyc 1980-2011| =041 |-0,53 |-0,26 | —0,40 1,90
16 oOpazos
Osec HKHX BIIOB 1989-1999 | 2,23 | 2,03 - - -
Mwennua | Jlenmmrpanka | 19722009 | —0,14 | 043 | 027 | —0,14 | 2,12
ra— Besoropckuii 19822011 | -0,21 |-0,32 | 0,06 | —0,02 2,38
Mockosekmii 121 |1975-2011| -0,09 | -0,31 | 0,29 | —0,03 -1,15
Bobht Ky3pMuHCKuHe 1962-1979 — -0,89 — — —
JlenkopaHckue 1962-1979 — -0,62 — — —
Mymmomekge | CO 7 0GpasLoB 1999-2010| 0,65 | 046 | - - -
7126. BUP Jlen Caerou 1954-2012| -0,10 |-0,05 | -0,06 - -
Howmep nepsbrii g B B B
Kamycra | rpubosckuii 147 1980-2012 1 -0.49 0,42 =269
oemoxko- | CiaBa
GaHHas rpuGoBcKas 231 19802012 | -0,39 -0,48 — — —40,1
Amarep 611 19802012 | —-0,68 |-0,61 - - -20,8
Kormspatu ]f’;*g“a" Oemai 19802012 | 014 |-019| - - 42
Hsersast |\ 1ypprp 74 1980-2012| -0,01 |-0,14| - - 16,7
Karycra
MOBUP,  |Ogec Tam60 1982-2006 | 0,18 | 0,11 |-037 | —0,15 2,25
Mockosckast | Opec Hemumnoscknii 2 | 1983-2006 0,19 0,13 | -0,55 | 0,16 2,33
oo, IMmenvma | Mockosekast 35 | 1976-2006 0,12 0,06 | —0,04 | —0,04 -1,57
EOC BUP, B
TavGosckan OBec Topuzont 1981-2009 0,21 0,07 | 1,02 0,09 4,48
00JL. [Tmennna | Kyrymykckas 1976-2009 | 0,08 |-0,04 | 0,87 0,51 4,48
KpacHonapckuii
O
E%Sﬁﬁpi e n 1974-1988 | 0,14 | 0,13 | -022 | —036 | 10,96
CIEHZ P, P Osec Otter 1987-1998 0,31 0,16 | 2,31 0,19 | —25,07
Cos Komcomorka 1973-2009 0,26 0,35 | -0,75 | 0,16 2,37
BHNNBuUB,
HoBouepiacori Bumnorpay | 20 copto 1980-2011| =0,54 |-0,52 - -
TTomHepKHyY THI 3HAYMMBIE TPSHITBL

* J17151 3epPHOBBIX KYJIBTYP HOCTIETIOBATIACH TPOIIOIDKUTEITEHOCTS TIEPHOJIA BCXOIbE-CO3PCBAHKE, JUTsT JTbHA BCXOMBHIKEITast CTIIIOCTD,
JUTst KapTodhertst ocayika—yOOpKa, JTst KAITyCThI BCXOIbHHAYATIO XOMMCTBEHHOM CIIETIOCTH, st COM B [ TyIIKMHCKIX 1130, BCXOIbH-
perenye, Ha KOC BUP Bexompr-co3peBanie, it BUHONPaZIa OT PACITyCKaHKS TIOHYEK JI0 TIONHOM 3peNIOCTH SOz,

**][ 3epHOBBIX KYJBTYp HCCIIENOBAIach Macca 3e¢pHa C M2, s KapTodens — mMacca KIyOHeH ¢ Kycra, it
KaITyCThI — Macca KOYaHa.
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Puc. 2. /lTunavuKa X0351HCTBeHHO-LIEHHBIX IPM3HAKOB KapTogesist Xuounckuii pannmii Ha Ionsipaoit OC BUP:
TPONOIDKUTEITBHOCTH TIEPHOJIOB a) TIOCATKa-1IBSTEHYE, 0) LIBeTeHHe-yOOpKa, B) TIOCa/IKa-yOOpKa, T') Macca KITyOHek ¢ KycTa

Ilywkunckue nabopamopuu BUP

B IlymkuHckux mnabopaTopusx BCE HCCIEJOBaHHBIE COpPTa 3E€PHOBBIX IOKa3alu
TEHCHIIMIO K COKpamieHuto Beretanuu (puc. 3). [Ipu 6oee paHHUX aTax moceBa HabIIOJaINCh
Bce Oojee paHHUE JaTbl BCXOAOB, KOJOMIEHUs, co3peBaHus. CoKpalleHHne BereTalnuu
IIPOMCXOMIIO 33 CUET COKpAILEHUs IPOJOJKUTEIbHOCTH MIEPHO/Ia KOJIOIIEHUE—CO3pEBaHue, Ipu
3TOM IEpUOJ OT BCXOJOB JI0 KOJOMIEHUs cinado ymiuHsuica. CokpalleHue reHepaTUBHON (asbl
IIPOMCXOMIO M3-32 POCTa TEMIIEpPATyp HIOJIS—aBIyCTa, a OYEHb HE3HAYUTENIbHOE YBEIMUYEHUE
BEreTaTMBHOM (ha3bl 3a cyeT pocTa TeMIepaTyp BeCHBI, O0jee paHHETO MOCeBa U YBEJIWYECHUs
IPOIOIDKUTEIBHOCTH Tepuoga ¢ Temmeparypamu oT 10 mo 15°C. HabGmomanoce crnaboe
yMmenblieHne mMaccbl 1000 3epeH y BceX MCCIIeJOBaHHBIX COPTOB 3€PHOBBIX, P/l OTPULIATEIbHBIX
TEH/ICHIIH B JJMHaMUKE BBICOTHI U Macchl 3epHa ¢ 1 M2, pe3koe MOBBIIIEHHE MACChI 3epHa ¢ 1M?
U BBICOTBI PaCTE€HUs U, BO3MOXHO, cBsi3aHHOE B 2000-x rr. ¢ Menuopanueit nosneit ITymkunckux
n1abopaToOpui.
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Puc. 3. lmavuka nponomkiTe IsHOCTH BereTALIMM CTAHIAPTHBIX copToB Ha novisax Ilynxackux s1adoparopusix BUP,
CyTKH:

a) osec boppyc, 0) mierviia JlerrHIpayika, B) staMeHs beroropekiid, 1) saverib Mockosekui 121, 1) ien Ceerou

VY npHa copra CBeToY TakkKe HaOMIOAANUCh Ooliee paHHUE BCXOMbBI, IIBETCHUE, JKEITas
crenocth. B mepuon 1954-1979 rr. xentas crnenocts HacTynana B cpeaaemM 12 aBrycra, B 1980—
1999 — 6 aBrycra, B 20002012 — 31 utons. B 1980-2012 rr. Tak ke, Kak U y 36pHOBBIX, c1a00
VUIMHSUIach BereTaTuBHas (aza (BCXOABI-IIBETCHHE), a TeHepaThBHAas (IIBETEHUE—KENITas
CIEJIOCTh) COKpAIllaJiach, B HUTOTE NPOAOKUTEIHHOCTh IMEPUOJIa BCXOABI—KENTas CIEJIOCTh
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cnabo cokparmiack. Breicota pactenus ¢ 1980 r. mpakTU4eckd HE MEHsJIAch, CYHIECTBEHHO
yBenuuuBIuch B 1980-2012 rr. (cpemnss 99,0 cm) mo cpaBHeHuto ¢ 1954-1979 (88,8 cm).
[TpoayKTUBHOCTE MO COJOME, 110 CEMEHAM M BOJOKHY IOKa3aJM HEJIWHEWHbIE TEHACHLUU C
MUHUMYMOM B 90-rT. XX Beka u noBbiieHuem B 2000-¢ .

VY 7 06pa3noB cou co caaboit GoTonepruoanIECKON IyBCTBUTENILHOCTHIO B 19992010 rr.
u3ydajgach MpPOJOJDKUTENBHOCTh MEpUoAa BCXOAbl — BereHue. HabGmiomanock crnaboe
YBEJIMUYEHHUE MPOIOJIKUTEIILHOCTH 3TOT0 IEPUOJIA.

bo6e1 coproB Ky3emunckue u JleHkopaHckue wuccienoBaauck B 1962-1979 rr.,
JIOCTOBEPHBIX TEHACHIIMN B JMHAMHUKE arpoKIMMaTHYECKUX XapaKTEPUCTUK U XO3AUCTBEHHO-
IIEHHBIX MPU3HAKOB 0000B HE OBLIO.

VY wuccnenoBaHHBIX B ycioBusX IlymkuHCKHX m1abopaTopuii COpTOB O€IOKOYaHHOU
KarycTbl (puc. 4) HaOIIOIAT0Ch COKpAIIeHHEe Mepruoaa OT BCXOOB J0 Hayana XO3sHCTBEHHON
CHENIOCTH M YMEHBIICHHWE Macchl KodaHa. Y CTaHAApTOB KOJbpaOM M IIBETHOM KaIyCThHI
TEHACHIIMU dTUX MPU3HAKOB Cl1a00 BbIpaxeHsl (puc. 4).
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Puc. 4. luHamuia NpoIoTAUTe TbHOCTH TIEPHOIA BCXOIbHHAYATIO X0351iCTBEHHOH CTIeJIOCTH COPTOB KAITYCTHI
B Ilynxunckux siadoparopusix BUP, 1980-2012 1, cymm:
a) OerokovaHHast TIo3Hstst Amarep, 611, 6) GeroxouanHast cpeHecrienast Craga rprooBckas 231,
B) OesioKouaHHast ckopoctiesiast Homep riepebii rprOOBCKuE, T) kartbpady Berckast Oetast 1350, 1) ipetnass MOBHP-74

Mockosckoe omoenenue BUP

B MO BWP (puc.5, a, 6, 6) npoJoIKUTENBHOCTh BEreTallMOHHOIO IEpPHOJia COPTOB-
CTaHJapTOB OBCa M MIIEHUIBI cnabo yBenuuuBaiack. Macca 1000 3epeH M BbICOTa pacTeHUM
c1abo yMeHBIAINCh, HO JOCTOBEpHO TobKO Macca 1000 3epen y oBca copra ['ambo.
YpoxkaltHOCTh JOCTOBEPHO HE MEHSJIACh.

Examepunucxkas OC BUP

Ha EOC BUP y oBca copra I'opuzoHT (puc. S, 2) yBenuuuiach MpPOJOJIKUTEIBHOCTD
Mex(}a3HBIX M BETETAIMOHHOTO TMepuoaoB. Y mmmeHulsl copra Kyrymykckas (puc. 5, 0)
MPOJIOJKUTENIBHOCTh  BET€TAllMOHHOIO Teproja 3ameTHo He Mensinack. Ha EOC BUP
HaOmoganock yBenndeHue Mmaccbl 1000 3epeH, BHICOTHI U YPOKaWHOCTH, BEPOSITHO, CBSI3aHHOE C
YBEJIMUEHUEM OCA/IKOB.

Kybanckas OC BUP

Ha KOC BUP y oBca copra KpacHomapckuii 73 HaOmromanocs crnaboe yBelndeHUe
MPOJOKUTEILHOCTH BEre€TaIl[MOHHOTO MepHojia, yMEHbIIeHHe BbICOTHI U Macchl 1000 3epeH, HO
HaOJIOZICHUS HAJl HUM TIPHUIILTACH Ha robl Toxonoganus (1974—-1988 rr.), y copra Otter B 1987—
1998 rr. Habmronanock cnaboe yAJIMHEHHE BEreTaliy 3a c4eT Oosiee paHHUX BCXOZOB U Ooiee
MO3JHETO CO3PEBaHUs, BEPOSTHO, CBA3AHHOE C YAJMHEHUEM BECEHHEro Iiepuoja ¢
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OnmaronmpusTHBIMH Ui oBca TteMmmeparypamu 5—15°C, yMeHBIIEHHE BBICOTHI DPACTCHHMS,
yBenmmueHue maccbl 1000 3epeH, U CHIbKEHUE Macchl 3epHa ¢ 1 M2,

VY cou copra Komcomonka (puc. 5, e) HaOMIOAANOCh yAJWHEHUE TEpPUOJia BEreTaluu,
YMEHBIIIEHUE BBICOTHI pacTeHus U Macchl 1000 ceMsiH, yBeIMYEHUE MAacChl CeMsIH ¢ 1 M2,
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Puc. 5. lunamMuka nponoAUTe I-HOCTU BereTaliy CTAHIAPTHBIX cop1oB, 19802009 I, cyrxu:
MO BUP: a) oec ['am00, 6) oBec HemurHoBCKwl 2, B) minieHviria Mockosckast 35, EOC BUP:
1) oBec ['oponr, 1) muenmia Kyrymnykerast, KOC BUP: €) cost Komcomanka

BHUU Bunoepaoapcmea u 6unooenus
Y  coproB BuHorpaga komiekumun ~BHUHWBuB  (puc. 6) oTmedeHo  cokpaiieHue
MPOJIOJKUTENIBHOCTH TEPHOJIa OT PaclyCKaHUsl MOYEK [0 IMOJHOW 3PENOCTH Srojl, KOTOpOe
IIPOMCXOMIIO 3@ CYET COKpAIlleHUs NepHUoa OT Hayajla CO3PEBaHUs J0 MOJHOW 3pPENOCTH ATOM.
N3meHeHune Apyrux xo3s1iCTBEHHO-LIEHHBIX MPU3HAKOB Y BUHOTPAa HE AaHAIIM3UPOBAJIOCH.
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Puc. 6. JlnHamuka NponoCKATE ILHOCTY BeleTAIIMOHHOTO TIEPH0/1a COPTOB BUHOTPAJIA PA3HBIX CPOKOB CO3PeBAHMSI,
BHHUMBuB, 1991 -20111T.:
a) XKemayr Caba, 6) [11acrna Geras, B) Prarprrerm

Perpeccuonnbie MoaeH. 3aBUCHMOCTh XO3SHCTBEHHO-IICHHBIX MPU3HAKOB COPTOB OT
KITUMATHYECKUX XapaKTEePUCTUK ObllIa UCCIIEJOBAHA PErPECCUOHHBIM aHann3oM. Ha ocHOBaHWU
MMOCTPOCHHBIX MOJICICH OBLIM PacCUMTaHBl MPOTHO3BI JMHAMUKH BETETAIIMOHHOTO IEepPHOJa
(cM. Tabm. 2, cronbell «IpOrHO3») B CiIy4ae MPOJOJDKEHUS HAOMIOJAEMBIX KIUMATHUYECKUX
W3MEHEHUH, OlICHEHHBIC B Tabnuie 1. bbumi mocTpoeHbl ypaBHEHHUS 11 CKOPOCTEH M3MEHEHUS
XO3SUCTBEHHO-IIEHHBIX MPH3HAKOB (B TMEPBBIX PA3HOCTX), IS psla COPTOB HX YIAIOCh
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o0beuHUTh. [lo 3TUM ypaBHeHUsSIM 0e3 CBOOOIHOrO wWieHa OBUIM pPacCYMTAaHBl MPOTHO3BI
KJIIMMAaTHYeCKH 00YCIIOBICHHON TMHAMHUKHY BETE€TAIlMOHHOTO Tieproa (tadm. 3).
Ta6auua 3. [Iporuo3 KIUMaTH4YecKH 00yCJI0BIEHHOI TeHAEHIUH MPOAOIKUTETHLHOCTH
BereTalyu UCCJIe0BAHHBIX KYJIBTYP, CYT/TO]

dakTuye- Pacuer ¢ yuerom Pacuer knmumaro-
Mecto =
Kynberypa CKas HEKJIMMATUYECKOM 00YCIIOBJICHHOTO
W3yYEHUS N
CKOpOCTH COCTAaBJIAIONICH TpeHaa
ITymkuackue nabd. | OBec, MeHUIa, SIMEHb -0,21 -0,17 -0,47
BHUP Jlen -0,10 —0,05 -0,50
KanycTa GeokouyaHHast —0,52 —1,78 —0,13
Cos, BCXOIBI-IIBETCHUE 0,65 0,46 -0,20
BoOkb! -0,76
MO BHUP OBec, niieHuIA 0,16 0,41 -0,43
EOC BUP OBec, nieHuIa 0,07 -0,11 -0,20
KOC BUP OsBec 0,31 -0,86 -0,01
Cos 0,26 0,35 -0,06
BHIIBuB Bunorpan -0,54 -0,52 -0,36

Kapmogpeno. Y xaprodens copra Xubunckuii pannuii Ha [lomspuoit OC BUP ponb
OCHOBHOT'O PETYJIUPYIOIIET0 KIMMAaTHUECKOro (hakTopa Urpaiu temmneparypsl Boime 15°C, ux
pPOCT BBI3BIBAT COKpaIllEHUE MEepHOoJa MOcajJKa — [[BETCHUE U YAJUHEHHE NEPUOJAA IIBETEHUE —
ybOopka:

Lnocanka-1Berenne = 64,752-0,035XTakr1 5 R2=0,63

Luserenne—y6opka = 21,216+0,041 XTakrl5 R2=0,52

3aBUCUMOCTh TMPOJODKUTENIBHOCTH MEpuosia IocagKka—yoopka OT HCCIEeOBaHHBIX
KJIMMaTHYeCKUX (PakTOpoB He Oblia BbIsiBIEHA. [IpOrHO3 MpOJOMIKUTENBHOCTH BEreTaluu ObLI
paccunTaH Kak CyMMa IPUPOCTOB BET€TaTUBHOIO W I'€HEPATHMBHOI'O ATAIOB, OH IOJOKUTEIIECH
(cM. Tabm. 2). Macca kinyOHel ¢ pactenust kaptodens Ha [lonspaoit OC BUP naubonee cuiibHO
cBsizaHa ¢ jaTtoi 1BereHus (r= — 0.52) — yeM paHblile LBETEHHE, TeM OOJblle Macca KIyOHEH.
[TonoxxutenbHOE BIUSHUE YCKOPEHMsI pa3BUTHs HAa HayalbHBIX (pa3ax Ha CEBEpEe C POCTOM
Temreparyp orMmedeHo B aureparype (Kotosa, 2009).

3epnogvle. B xax10M UCCIETOBAaHHOM IYHKTE MOJENU MPOJOJIKUTENILHOCTH BEreTalllu
oBca, mmenunsl (HoBukoBa u ap., 2011, 2012) u suMeHs UMeNH CXOJHBbIE CHENU(UKALINU.
O06o03HaueHus: IEpPEMEHHBIX yKa3aHbl B IpUMeyaHuu K Tadma. 1, t — Homep roga ot 1975 r., R —
KO3 PHUIMEHT MHOKECTBEHHOM (MJIM MTapHOM) KOPPEsALUU:

[Tymkunckue mabopaTopuu:

Ogec boppyc L=110,614-0,101ZTa15 R=0,81
[Mimennna JlenuHrpaaka L=108,809-0,083XTap15 R=0,77
SAumens benoropckuit L=92,402-0,061XTad15 R=0,73
Slamens MockoBckui 121 L=94,705-0,059ZTa}15 R=0,71
MOBMUP:

Ogec ['ambo L=85,905-0,036XT>¢15+0,073L10_15+0,408t R=0,78
Osec HemunHoBckui 2 L=87,215-0,029XT>¢ 15+0,363t

R=0,81

[Tmennna MockoBckas 35 L=88,825-0,060=T>¢15+0,077L10_15+0,539t R=0,79
EOC BUP:

Ogec 'opuzoHT L=84,512-0,034XT>¢15+0,061R15 R=0,81
[Mmennna Kytymykckas L=93,777-0,027=T>¢15+0,031R 15 R=0,77
KOC BUP:

Ogec Kpacnonmapckmii 73 L=100,791-0,022XTa¢p15+0,153L5 15 R=0,72
Osgec Otter L=74,565-0,002XT>¢15+0,233L5_15 R=0,61
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Pemaromum kmuMaTU4ecKuM (DaKTOPOM, OKAa3bIBABIIMM OTPHUIATENFHOEC BIUSHUE Ha
MPOJOKUTEILHOCTh BEreTaluy, MOBCEMECTHO ObLT POCT 3((EKTHUBHBIX TEMIEpPaTyp BbIIIE
15°C. B ycnoBusax MO BUP ckazanoch BIusSHUE COKpAIIEHUS MPOJOJIKUTEILHOCTH BECEHHETO
nepuonaa ¢ temrneparypamu 10-15°C, u B ypaBHEHHsI B SIBHOM BHJIe BOIIeN (aKTOpP BPEMEHH,
OTpaXKaloIllUi, BEpPOSITHO, pPOCT YypoBHSA arporexHuku. Ha Ekarepununckoir OC Ha
MPOJOHKUTEILHOCTH BEreTallMi TOJOXKUTENIBHO cKaszancs poct ocaakoB. Ha Kybanckoit OC
POCT IPOJOJDKUTEIBLHOCTH NEpUoJa ¢ TeMreparypamu ot 5 1o 15°C BecHoil — B Hauane JjeTa.
VYpaBuenue nans oBca copra Otter crmabo J1eTepMHUHHPOBAHO, YTO, BO3MOKHO, CBSI3aHO C
KOPOTKUM TIepuoJoM HaOmroaeHus 3a HuM. Jlns copra KpacHomapckwmii 73, HaOmroaeHUs 3a
KOTOPBIM NMPUXOSATCS Ha TOJIbI C TOHWKEHUEM TeMIiepaTyp, B 80-X IT. epuo/1 BereTaiuu ciadbo
YIJIMHSIICS, @ pacyeT, IOCTPOCHHBIH 110 TEKYLUM TEHIEHLUAM, OTPULIATEIIEH.

PaccmorpuM TemmeparypHyr0 3aBUCHUMOCTb IPOJOJIKUTEIBHOCTH IEPUOJA BCXOIbI—
co3peBaHne y 3epHOBbIX B I[lymkwHckux mabopatopusix (puc. 7). IIpoaomkuTensHOCT
BEreTalMyu IMpU OJHUX M TeX Ke TeMmIepaTypax y MIICHHIbI, OBCa M SUMEHS pa3jinyHa
(cM. puc. 7, a). CKOpocTH peakIMi Ha U3MEHEHUSI CyMMBbI TEMIIEpATyp CXO0XHU (cM. puc. 7, 6) u
00BEANHSIIOTCS B XOPOIIIO ICTEPMUHUPOBAHHYIO MOJCIb.

120 40

Ery
=
s

Bexoabl - cospeeanue, cyT.
4 Bexoabl - cospeBaHue, GyT.

g0 100 150 200 250 200 250 400 450 500 200 -100 Q 100 200 200
a2l ASTiswe
a) 6)
Puc. 7. 3aBucuMOCTB NPOAOIKUTEIBHOCTH BEreTAllHOHHOIO NEPHOA 3¢PHOBBIX 0T CYyMM
3¢pdexTuBHBIX TeMuepatyp Bbime 15°C (XT3¢15) B [Iymkunckux a1adoparopusx BUP:
a) MCXOJIHBIE YPOBHH, 0) MEPBBIE PA3HQCTH.

O6o3HadyeHUS: \OBCC Boppyec, N o Turennia JIenuHrpaaka, g saMeHsb benoropekwid,
~

~

g ssuMeHb MocCKoBckHii 121
~

OO1HOCTh TPEIUKTOPOB IO3BOJIWIA CPOPMYIUPOBATH OOOOIIEHHbIE ypaBHEHUS JUIS
OBCa, MIIEHUIIbI, SYMEHS Ha KaXKAOH CTAaHIIMH B Pa3HOCTSIX:

TTyLKHHCKHE J1a0.: AL=0,297-0,089AZT>¢15 R=0,82
MO BHP: AL=0,836-0,052A% Top15+0,145AL10_15 R=0,73
EOC BUP: AL=0,090-0,034AXT>b15+0,014AR15

R=0,76

KOC BUP: AL=0,851+0,242AL5 15-0,013AXTod15 R=0,72

OObeMHUB TPEIUKTOPHl 3TUX YETHIPEX YPaBHEHUH, NOXydwian oOIlee ypaBHEHUE
MCCJIEIOBAaHHBIX COPTOB OBCA, MIIICHUIIBI U TYMEHs1, 000011aromiee nanupie 251 HaOmoaeHUS:

AL=0,173-0,051AXT>¢15+0,170AL10_15+0,007AR15 R=0,74

YactHplii  K03QHUIMEHT  neTepMHHAaUMKU  Temmoeparypamu  coctaBuin  40%,
IIPOJOJDKUTEIBHOCTBIO BECEHHETO nepuoja ¢ temneparypamu 10-15°C — 11%, Bkman ocankos
coctaBui Bcero 1%.

JlocTaTOYHO TOYHBIE PETPECCHOHHBIE MOJEIN yAAJIOCh IOCTPOUTH TOJBKO JJIf
NPOJIOJDKUTEIPHOCTH BETeTAllMM U MEX(]a3HBIX NEpUOJIOB, Ui OCTAIbHBIX XO3SHCTBEHHO-
IIEHHBIX TIPU3HAKOB 3aBHCHUMOCTH OT OOOOIIEHHBIX TOKa3aTeleld HWMEIT HeOobIIme
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K03 uureHTs AeTepMuHanmy. Jlydinre perpecCHOHHbIE MOJAEIH JUIsl BBICOTHI, Macchl 1000
3epeH, Macchl 3epHa ¢ | M2 3epHOBBIX MOJNYYMIUCh B Pa3HOCTAX, YTO OTPaKAeT BIMSIHUE
arpoTEeXHUKM Ha 3TH MpU3HAKH, Oojiee BhIpaKEHHOE, YeM Ha ¢enonoruto. Hampumep, BbicoTa
pacteHuii meHuIbl B [IyIIKHHCKHUX JTa00paTOPUSX YMEHBIIAIACh C POCTOM CYMM TEMIEPATyp
Boile 15°C. Ha pucyHke 8 moka3aHbl BpeMEHHBIE PSiJIbl BBICOTHI PACTEHUS U CYMMBI TEMIIEPATyp
Beiie 15°C, B34TOH ¢ OOpaTHBIM 3HAKOM, B HCXOJHBIX YPOBHAX (CM. pHC. 8, a) W TEpBBIX
pasHocTsX (cM. puc. 8, 6). BujeH cIBHUT BBICOTBI PACTEHHMS MPU COXPAHECHHHM CHHXPOHHOCTH
3aBucumMoctd B 2000-¢ rr. Bo3MokHO, 3TO CBA3aHO ¢ Menuopanued mnosend I[lymkuHCcKux
nabopatopuii B 2001 1. Koppensauus uccineayeMbix npu3HakoB Oblia paBHa —0.3 B MCXOMHBIX
ypoBH:X U focturiia —0.7 B IepBBIX pa3HOCTSX.
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Puc. 8. /Imnamuka BbICOTHI pacTeHus1 mueHubl Jleaunrpaaka 1972-2009 rr.
(ITymikuHCKHE Tab0paTOpn): a) B HCXOIHBIX YPOBHSX, 0) B IEPBBIX Pa3HOCTAX
OO0o3HaueHus: MyHKTUPHAS JINHUS — BHICOTA PACTEHHUS, CIUIOIIHAS JINHUS — CyMMa TEMIIepaTyp BbIIIE
15 °C, B3dTas ¢ 00paTHBIM 3HAKOM

Jlist uccrieIoBaHHBIX COPTOB OBCA, MIIIEHUIIBI, SIIMEHS Ha YeThIpeX cTaHIusX BbicoTa (H)
3aBUCHUMOCTB OT TEMIEpaTyp Takxke Obljla caMOl 3HAUMMOM:

AH=-0,103-0,084 AXT>¢15 R=0,57

Hns  popmupoBanuss wmaccel 1000 3epen (M1000) He oOHapyxkeHa CBS3b C
KJIMMAaTHYECKUMHU YCIIOBHSIMH, YTO, BO3MOXKHO, SIBJISIETCSl CIIEICTBUEM KOHCEPBATHBHOCTH ATOTO
NpU3HAKa U ONIOCPEIOBAHHOTO XapaKkTepa ero (POpMUPOBAHHUS.

Macca 3epHa ¢ 1 M? (Y) onpenensnach 3p(HEeKTUBHOCTIO POXOXKAECHUS BETETATUBHOTO U
TE€HEPAaTUBHOT'O 3TAIOB MOCPEICTBOM 3aBUCUMOCTHU OT BBICOTHI pacTeHust U Macchl 1000 3epeH:

AY=-3,477+4,020 AH+7,7677AM1000 R=0,57

Obpaszyvt  oukux 6udos osca (Ilywkunckue nabopamopuu). TloMHUMO COKpaIIECHUS
IPOIOJDKUTEILHOCTH BEreTallii BHICOKUMH TeMIepaTypaMu JieTa, JAJIs IUKUX BHJOB OKa3anach
BOXHOH Temmeparypa B TedeHue 15 mueit mocne nmoceBa (Tml5). Beicokue Temmeparypsl B 3TOT
NepuoJl TOPMO3WIN pa3BUTHEe 00pas3loB. [ pa3HbIX BHJIOB 3Ta 3aBUCUMOCTH BBIpaKE€Ha B
pasHoii ctenienu. OObeIMHEHHOE YpaBHEHHUE A1l 00pa3IoB TUKUX BHJIOB OBCa (TIOCTPOCHHOE Ha
OoCHOBaHUU 97 HAOMIOACHMIT) TaeT yCPETHEHHYIO KapTUHY:

AL=-1,82+2,92Tnu15-0,04XTdp 15 R=0,88

TopmokeHue pa3BUTHSL POCTOM TEMIIEpaTyp MOCHEe MOCeBa MOKa3bIBAET, YTO MPHU POCTE
TEMIIEpaTyp YCKOPSETCsI BEreTaIisl TOJIbKO y PaCTCHUN, HaXOASIIMXCS BOIM3H 30HBI ONITUMYyMa
110 BCEM JIUMHTUPYIOMIAM (aKTOpaM.

JIén (Ilywkunckue nabopamopuu). I1poomKUTENEHOCTD BCXOABI—KENTast CIIEI0CTh JIbHA
Takxke 6osee yueM Ha 50% nerepMuHUpyeTcs CyMMOii 3G GeKTUBHBIX Temneparyp Boime 15°C:

L=98,047-0,080 ZTa¢p15 R=0,79
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[IpooKUTENFHOCTh TIEpUOAa OT BCXOJOB JO IBETCHHS] HAXOAWUTCS IO BIHMSHHEM
JIBYX TCHJCHIMH: pOCTAa TEMIlepaTyp WIOHS W VIJWHCHHS BECEHHEro Iepuoaa C
TeMiiepaTypamu 5—15°:

Lecxoapi—1iBeTenne=68,264—2,009Turons+0,170L5_15 R=0.80

CoxkpallieHue MPOJIOJDKUTEIBHOCTH IEPHOJia [BETEHUE—KEITasl CIEIIOCTh CBS3aHO C
POCTOM TEMITEPaTyp HIOJIS:

Luserenue-xenras cuenoctb=83,502—2,607Turonb R=0.79
JIJIs CKOPOCTH U3MEHEHHS IPOJIOJDKUTSIIBHOCTH BETSTAIIMH ITOJTYYHUIN YPaBHCHHE:
AL=0.449-0.095A £Ta}p15 R=0,81

Ha noxasarenu NpoOAyKTUBHOCTH IO COJIOME M BOJIOKHY ITOJIOXKMTEIBHOE BIIMSHUE
OKa3bIBalOT OoJiee paHHUE BCXOAbI (Koppensuus ¢ aaror Bcxonos r= —0,38, r= —0.39), BeicoTa
CBsI3aHa C TOJIOM BO3/IENIBIBAHUSA, T. €. C arPOTEXHUUYECKUMH OCOOEHHOCTSIMU U C JaTOH »KeNTou
cnenoctu (1=0.52).

Cosa (Ilywkunckue rabopamopuu). ViccnenoBana npoJOKATENBHOCT TIEPHO/Ia BCXOIbI—
nsereHne  (LBcxoapl—uBereHue). M3 kiauMaTHueckux — (akTOpoB  HAa  MEXIOJIOBYIO
BapuabeIbHOCTh IMPOJODKUTEIBHOCTH pelIalollee BIMSHME OKa3al pocT TeMmiepaTryp, B
HEOO0JIBIION CTENEHU — POCT OCAKOB!

ALBcxoapi—11BeTenne=0,653—0,044AXTr¢p15+0,014AR15 R=0,80

Knumatndyecku 0O0yCIIOBIEHHBIH MPOTHO3 MPOAOIDKUTEIBHOCTH IEPHOAA BCXOJbI—
[[BETEHUE OTpULIATENEH (CM. Ta0u. 3), C yIETOM arpoTEXHUYECKUX TEHIEHIUN — [TOJI0)KUTEIIEH.

Cos (KOC BHUP). Jlyuymne ypaBHEHHs UIsl TPOJOJDKUTEIBHOCTH BEreTallid COU
cTanaapTHoro copra Komcomornka mony4aunuchk Bo BTOpbIX pasHocTsax (Cedeposa u ap., 2011),
YTO, BO3MOXKHO, OTPA)KaeT CJIOKHBIM BUJ arpOTEXHUYECKUX TPEHAOB 3a 37 jerT HalioAeHui
3TOrO copTa:

AAL=0,441+11,076AAT'TK15+0,311AAL15 10 R=0,77

Jis  3TOH  KyJIbTyphl € JUIMTENbHBIM BETETALIMOHHBIM IEPHOAOM  OKa3aJUCh
CYILIECTBEHHBIMU YCJIOBUSI YBIA)XXHEHHUs, NposBuBIIKecs B 3aBucuMocTH oT I'TK 3a mepuon
YCTOMYMBOTO mepexoja rtemmneparyp depe3 15°C, U mNpoaoKUTEIBHOCTh OCEHHETO NEPHOJA C
OnmaronpusTHbIMM TeMmmepatypamu oT 15 mo 10°C. O6a dakropa uMmenu OTpHLATENIbHbIE
TEHJECHIIUU, TaK YTO MOYKHO 0’KMJIaTh COKPAILIEHUsI BETETAlUH.

s cou copra Komcomonka monenu BwicoThl pacteHus (H), maccer 1000 cemsin
(M1000), ypoxas c¢ 1m? (Y) oka3amuch Jydlie BO BTOPBIX pa3HOCTAX, Kak M JUis
IPOJOKUTEIbHOCTH BEreTallii, M TOKa3aJd HENOCPEACTBEHHYI0 3aBUCHMOCTb BBICOTHI,
ypoxas ¢ 1 M2 ot 'TK10:

AAH= -0,64+34,62AAT'TK10 R=0,69
AAM1000=0,82+0,15AARaBryct+0,30AARut015 R=0,66
AAY=-3,33+237,74AATTK10 R=0,67

3neck Ruronp, RaBryct — ocaaku 3a UI0JIb U aBryCT, COOTBETCTBEHHO.

bobwi (Ilywkunckue nabopamopuu). B COOTBETCTBUM € JHUTEpPATypHBIMH JIaHHBIMU
(Kanunun, 1967) pematromum (akTopoM, ONpeNessiiolIMM TeMI pa3BUTUS 0000B, SIBISIOTCS
TEMIIepaTyphbl, a ypoxKail 3epHa U 3eJeHON Macchl — ocaaku. Hamm uccnenoBanus NOATBEPANIN
3aBUCUMOCTD TNPOJNOJDKUTENBHOCTH Bererauuu (L) or temmepatyp utons (Turons) m aBrycra
(TaBrycr), a BeicoThl (H), konudectBa cemsiH ¢ pacteHus (Y) ot ocaakoB utois (Rurons):

Bbo6s1 JIenkopaHckue

L=188,586-5,206Turonb R=0,87
H=49,192+0,536Ruronn R=0,75
Y=9,735+0,418Ruronn R=0,71
Bbo6s1 Ky3pMuHckue

L=247,809—-4,642Tutonb—4.134Tasrycr R=0.77
H=33,057+0,989Ruronn R=0,87
Y=-11,928+1,014Ruronn R=0,82

TpeHn0B B TMHAMUKE KIIMMAaTHYECKUX XapaKTEPUCTHK U MPOJIOKUTEIIBHOCTH BeTeTaI[il
B Toabl m3ydeHUs 0000B (1962-1979) He HaOmMOManoCh, KIMMATUYECKU OOYCIOBICHHBIN
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MPOTHO3 OBLI PacCYUTaH MO BHIMICIIPUBEACHHBIM ypaBHEHUSM (TEMIIEPATyphl HIONS M aBryCTa
pociu  goctoBepHo co ckopoctsamu 0,12 m 0,08 °C/romr B 1980-2012 rr.). B Tabm. 3
IIPEJICTABIEHO YCPEIHEHHOE 110 COPTaM 3HauYEHUE.
Kanycma (Ilywikunckue nabopamopuu). llocTpoeHBI MOAETH MPOAODKUTEILHOCTH
nepuoja BCX0/Ibl — Ha4ajo Xo3siicTBeHHOM rogHocTH (L) 1i1s 5 copToB-cTaH apTOB:
benokouannas no3gusas Amarep 611 — ypaBHeHuUe Jiydliie B IEPBBIX PA3HOCTSIX:

AL=-1.058-0.051AXT>¢15+0.094AR15 R=0,87
benokouannas cpennecnenas Ciaa rpuboBckas 231
L=140.964-0.068XT>d15 R=0,64
Bbenokouannas ckopocnenas Homep nepssiii rpudoBckuii 147
L=114.893-0.072XT>¢p15+0.015R 15 R=0,72
Konbpabu Benckas 6enas 1350

[=95.522-0.035XT>}15 R=0,50
[Betnas MOBUP-74

L=82.942+7726I'TK15 R=0,39

Mogenu BBISSBUIIM PEIIAOLIYI0 pOJib TEMIEpaTypHOro (pakTopa U3 BceX MCCIEIOBAHHBIX
NOTOJHBIX (DAKTOPOB B PEryisiliié MPOJOJDKUTEIBHOCTH HCCIEAYEeMOTO TepHoJa y BHUJIOB
KaIlyCThl, 3TO OKa3zaluch AP PeKTUBHbIE TemuepaTypsl Bbiiie 15°C 1 ocaaku 3a 3TOT HEpUO/IL.

Jlist copToB O€OKOYaHHOM KaIycThl cO CXOAHOM peakuueil Ha T3¢ 15 Oblio co3gano
00BbEIMHEHHOE YPAaBHEHUE B PA3HOCTSX JJISl CKOPOCTU JUHAMHMKU MPOJOJKUTEIBLHOCTH IIEPHOJIa
BCXO/Ibl — HAYAJIO X031 CTBEHHOM CIIEIOCTH:

AL=-1,644-0.047=T>¢p15+0,047R 15 R=0,62

OtpunarenbHbli  CBOOOJHBIM UJIEH YpaBHEHHUS CBUJETEIILCTBYET O HEBBISIBICHHOM
OTPHULIATENILHOM BO3JIEHCTBUU Ha MPOAOKUTENBHOCT Hccaeayemoro nepuoga. Cpeansisi Macca
KOYaHa BCEX COPTOB KaIyCThl U3 KIMMATUYECKUX (aKTOPOB MOJIOKUTEIBHO CBSI3aHa C OCaIKaMU
aBI'yCTa—CEHTAOps, KOTOpbI€ YBEIMYMBAIOTCS, T.€. MaJEHUE YPOXKAHHOCTH OOBACHUTH
KJIMMaTH4YEeCKUMHU (PaKTOpaMu He yJaiocCh.

Bunoepao (BHHHBuB, o. Hoeouepkacck). IlpoJoKUTENbHOCT MEpuoia  OT
paciyckaHus TOYeK J10 mojHoM 3penoctu srox (L) cokpamjasack B OCHOBHOM C POCTOM
TeMIeparyp, IOpuyYeM s BUHOrpajaa, Kak Oojiee IOKHOMW KyJIbTYpbl, 3TO OKa3allucCh
temriepatypsbl Boitie 20°C. Ckazanock 04eHb ciaboe COKpalieHue nepro/ia ¢ TeMiepaTypamMmu OT
10 o 15°C Becnoil. OOmMii XapakTep PpEeryisliMd TO3BOJMI COCTaBUTh OOBEAMHEHHOE
ypaBHeHue aig 20 copTos:

AL=-0,154-0,013AXT20+0,353AL10_15 R=0,63

KanmaTtuyecku o0yc/ioBjeHHbIe NMPOrHo3bl. B Tabn. 3 cpaBHUBaIOTCS (aKTUUYECKUE H
paccuuTaHHBIE JBYMS CIIOCOOAMH TPOTHO3BI CKOPOCTH W3MEHEHHUS TMPOJOJDKUTEIHLHOCTH
Beretanuu. [lo  mpuBeAeHHBIM  BbIIIE  YpPaBHEHUSIM  JUII  CKOPOCTH  HM3MEHEHUS
MPOJOHKUTETFHOCTH BEreTaluu ObUT MOCTPOEH TEepBBI MPOrHO3; 0e3 CBOOOJHOTO dIeHa
yYpaBHEHUsA, T.€. OOBSACHACMBIH TOJHKO HAWJICHHBIMH KIMMATUYECKHUMH 3aBUCUMOCTSIMU —
Bropoil. Hampumep, B ycnoBusax IlymkuHckux nabopaTtopuil y HCCIEIOBaHHBIX COPTOB
MIICHUIIBI, OBCA U sIIMEHS BereTalus cokpamanack B cpeaHem Ha 0,21 cyT./roa, unu Ha 2,1 cyT.
/10 nmer. Tlo monHOW MOIENnW MPOTHO3MpYETCs cokpamieHue Ha 1,7 cytr./10 ner, a ecnm
WCKIIFOYMTHh POCT YPOBHSI arpoTexHWkd, To Ha 4,7 cyt./10 ;mer. Jlns Bcex KymnbTyp, Kpome
KaIyCThl U BUHOTPAJIa, pealibHbIe TeHICHIIMN OKa3aJIUCh BBIIIE KIMMATHUYECKUA 00YCIOBIECHHBIX,
BO3MOJKHO, 33 CUET IMOJOKUTENbHBIX arpoTexHuueckux TpeHaoB 2000-x rr. Y copToB oBca Ha
KOC BUP, uzyuaBmmxcst 10 1998 1., B 9T TOAbl B CKOPOCTH TaKe ObLIa OTpHUIlATEIbHAs
HEKJIMMATHYECKass COCTAaBIAIONIAsA, T.€. CTPOUTh MPOTHO3bI MO MOJENSIM, OCHOBAHHBIM Ha
JAHHBIX JIET C APYTUMH TEHACHLUSIMHU, MOKHO TOJIBKO MOCIIE UCKIIFOUEHHUS TPEHJOB TeX JIET, T. €.
MMEET CMBICIT TOJIbKO KITMMATOOOYCIIOBIEHHBIN MPOTHO3.

Ounenka TemmepaTypHbIX TpeGoBaHMii copToB. TemmeparypHble TpeOOBaHUS ObLIH
paccuMTaHbl UIs COPTOB, JJsl KOTOPHIX OblIa IOKa3aHa peLIalolas pojib TEeMIepaTyp B
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PEryJsIMKM TPOJOJDKUTEIBHOCTA PA3BUTUS W JUIA KOTOPHIX OBLTM WM3BECTHBI ATl Havajga U
okoHuUaHMA Beretaryu (Tadi. 4). [lo ypaBHEHHIO perpeccuy CyMM HaKOIUICHHBIX 33 BETETAIUIO
TEMIIepaTyp OT MPOAODKUTEILHOCTH BereTaliy ObUTH ONpENeieHbl MOpPOroBas TeMIeparypa
copTa u cymma 3 (EeKTUBHBIX TeMIepaTyp (BbIlIe

MOPOTOBOM) 3a KaxAwlii roz. Mcmonmp3oBanuck NaHHBIE 3a Bce BpeMs u3ydeHus. U3
tabmuiel 4 BHUAHO, YTO cymMMa >(P(EKTUBHBIX TeMIlepaTyp HMEET MEHBIIee CTaHIapTHOE
OTKJIOHEHHUE Y BCEX COPTOB, T. €. IPEJACTaBIAET cO00 Oojee yCTONUMBYIO XapaKTEPUCTHKY, YeEM
CyMMa HaKOIUICHHBIX 3a BereTamuio Ttemmeparyp. Kpome Toro, oHa ™O3BOJISET Y4YecTb
HEBO3MOXXHOCTh 3aBEpIICHUS BETeTAllMM B CIydae HAKOIUICHHS CIIMIIKOM HHU3KHX JUIS COpTa
TEMIIEpaTyp.

Tabauna 4. XapakTepuCcTHKH BereTallMOHHOI0 NMEPHO/1a COPTOB 0BCA M MIIEHUIbI

IIponomxu- CymmMma Cymma
[Toporosas 3¢ (heKTHBHBIX
Co Mecro TEJIBHOCTh | CPEAHECYTOYHBIX
pT TeMmreparypa | TeMmreparyp BbIIIE
omnknITa +CTaHI. TEMIIEpaTyp +eran, omL.,°C HOpOTOBOii
OTKI., CyT. | FcTaHnd. oTKIL.,°C Y +eran, oTKL, °C
OBec
Boppyc [ymkun 85,4£10,9 1408,2+100,5 7,2+1,2 805,0+66,6
I"'opu3oHT EOC 84,0+7,5 1537,0+120,9 5,44+3,3 1072,0+120,6
KpacHogapckuit
73 KOC 91,7+6,8 1551,0+79.4 7,3+2,6 884,9+62,0
Otter KOC 86,9+6,4 1400,0+£87,6 9,5+3,4 573,6+62,7
ITenunna
Jlenmurpanka | Hymxus | 89,5£9,6 | 14850+885 | 87x15 |  7263+376
SlumeHb
Bbenoropckuii [Tymxun 77,0£8,0 1265,5+84,84 6,3£1,6 778,9+68,2
Mockosckuit 121 | [Tymikun 80,2+7,8 1318,6+87,0 6,0£1,6 835,4+73,28
Bo6s1
Jlenkopanckue | [lymkun 96,6+8,8 1540,0+80,6 8,5+1,5 730,6+33,5
Ky3pmunckue [Tymxun 102,0+9,2 1621,7+75,8 7,513 863,2+32.3
Jlen
Caetou [Oymxus | 794492 | 12973725 |  6,0207 | 8233+474
Kaprodens, mocagka—1BeTeHue

XuOurciui Homsapras | 5y .¢ 3 614,0+62,6 44413 389,5+48,8
paHHMI oC

Jnst 3epHOBBIX, OO0OB W JIbHA TMOPOroBbIE Temreparypsl nomyuwnuck 5-9°C. B
JUTEPATYPHBIX UCTOYHUKAX OMOJIOTMUECKUM TEMIIEPaTypHbIM HYJIEM BereTallid OBCa W MIIEHUIIBI
cuutaercst 5°C, mpHa 7°C (Mummenko, 2009), mis 6060 10°C (Kamuuun, 1967). B ycnoBusx
ExarepuHuHCKOM cTaHIMM ObUTa TOKa3aHa 3aBUCHMOCTH MPOJOJIKUTEILHOCTH BETETAllMd OT
0CaJIKOB. bBBUIO MpOBEpeHO W MOATBEPAWIIOCH BIUSHUE OCAIAKOB Ha CymMmy 3(deKTHBHBIX
temrepatyp (Hosuxosa u ap., 2012). B ycnoBusix Exarepununckoit OC cymma 3p@eKkTuBHBIX
Temneparyp coctaBuiia B cperHeM 1072°C Boime 5°C npu ocakax 3a Bpems Beretanuu 1,9 Mm/cyr.
[Tpu yBenmueHUn CpeaHUX OCAIKOB 3a JE€Hb Bereralnuu Ha 1 MM cymMma 3pQEeKTUBHBIX TeMIeparyp
yBenuuuBaeTcst Ha 76°C, 3Ty monpaBKy MOXHO HCIOJIB30BaTh IPU pacueTax MpoaoLKUTENBHOCTH
BereTauuu 1no cymmam 3¢ ¢gextuBHbIX Temneparyp. s apdexktuBHbx Temmepatyp copra boppyc
oOHapy»eHa ciabast CBSI3b C JaTOW MOCEBA, YTO, BO3MOXHO, SIBJISETCS CIEICTBUEM SIPOBU3AIINH TIPH
HU3KUX Temreparypax. Iloaromy mnpu Oonee paHHUX NOCeBaX JUIA MPOXOXKAEHUS BereTaluu
TpeOyeTcss MeHbInas cymma d¢¢ekTuBHbIX Temneparyp. Cymma 3¢ddexTuBHBIX Temmeparyp
cocrasysieT 805°C nipu cpenneit aare noceBa 10 masi, yBennurBaercs Ha 5,1°C ¢ kaxapIMU CyTKaMHu
Oornee mo3HEro mnoceBa. Bo3MokHO, 3TO CBSI3aHO C MOTPEOHOCTHIO OBCA B BO3ICHCTBUHM HM3KHX
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Temrieparyp A sipoBuzanuu. [lomydeHHBIE 3aKOHOMEPHOCTH COOTBETCTBYIOT JIUTEPATYPHBIM
naaHbIM (Pommonona, 1994; Jlockyros, 2007).

s kaprodens XuOMHCKUN paHHUN OMONOTHYECKHA HYJb MEPHOAA IMOCAAKA—I[BETCHHE
norydmicst paBHbIM 4,4°C, XOTSl MPUHATO CYNTATh MUHUMAJIBHO HEOOXOAMMOU TeMIeparypy 7—
8°C, HO y CEBEpPHBIX COPTOB POCTOBBIE Mpoliecchl HadmoaaoTes 10 2—3 °C (Menbauuyk, 1990).

OneIT ¢ ceMbl0 CKOpOCHENbIMH oOOpa3namMu cou co ciaboil (oToneproanueckoin
qyBCTBUTEIBHOCTHIO, IPOBEACHHBIN B ycioBusX Ilymkunckux nmadoparopuit (1999-2010 rr.) u
KOC BHP (2004, 2005 rr.), moaTBepAMsI IMOCTOSHCTBO CyMM 3((PEKTUBHBIX TeMIIepaTyp
MIEPUOJIOB TIOCEB — BCXOJABI U BCXOJABI — IBETEHHUE B PA3MYHBIX TeOrpaduuecKuX YCIOBHSIX
(HoBukoBa wu np., 2012). IlpomomkurensHOoCTh Tepuoaa moceB—Bcxonpl Ha KOC BUP mns
UCCIICIOBAaHHON COBOKYITHOCTH 00pa3lioB Obljla KOPOYE B CPETHEM Ha 5 JHEH, BCXOAbI—1IBETCHHUE
Ha 8 IHEH, cymMMa TeMIleparyp 3a Nepuoj MOCeB—BCX0Abl MeHbIle Ha 36°C, BCXObI—1IBETCHUE —
Ha 110°C (paznuumst nqoctoBepHbl). Ha OCHOBaHMM CpEIHUX CYMM akTHBHBIX M 3((eKTUBHBIX
TEeMIepaTyp Meproja BCXObI-1[BETEHUE, OnpeneneHHbIX B [ykuHe, ObUIM paccuMTaHbl JaThl
nsereHuss Ha KOC BUP B ycnoBusix 2004 u 2005 rr. (tabm. 5). Cpennsist ommbka 2004 u 2005
IT. A7 KaXJOro copra mpeicraBieHa B Tabn. 5. Ona cocraBuna ot 1,5 mo 4,5 cyrok mnpu
pacuere 1o cymmaMm J((EeKTUBHBIX Temreparyp, OoT 2,5 a0 9,5 mo cymMMaM aKTHUBHBIX
TeMIeparyp, T.€. pacueT Mo cymMmaMm 3(Q¢eKTUBHBIX TemmepaTyp Obu1 TouHee. [loporomas
TeMIeparypa IepHoJa BCXOJbI-I[BETEHUE HCCIEIOBAHHBIX 00pa3uoB coctaBwia 9,8°C, B
mutepatype — 10°C (Mumienxko, 2009).

Tadauuna 5. XapakTepuCcTHKH NepPHOJa BCXOAbI — IIBeTeHHe 00pa310B COU B YCJIOBHAX
IIymxkunckux 1a6., 1999-2010 rr.

Cvaina Cpennsis ommoOKka
Homep [ponomxu- Cymma IToporosas Y nporuosa 1 KOC
3¢ GEeKTUBHBIX
110 Copr IIpouc- | TenpHOCTB | TemmepaTyp | Temmeparypa TeMIICDAT BUP nByms
KaTaJory| P XOXJeHHe | +cTaHx. [+cTaHA. OTKI.,| +CTaHA. oI, patyp METOJAMH, CYT.
BUP OTKIL., CYT. °C °C +CTaH] O, XTap=
’ °C XT=const
const
5830 1040-4-2 [IIBerms 40+6 687,1+69,3 9,9+1,4 296,9+33,8 6,5 1,5
9959 Oxckas |Poccust 43+8 741,3+£99,9 11,3+1,8 260,3+52,4 9,5 4,5
9960 Cretnas |Poccust 38+5 661,5+47,1 6,6+2,4 406,8+37,1 5,0 3,5
10651 [IIDI12 |Poccust 37+4 632,8+47,0 8,6+2,6 314,7+£33,9 4,5 2,5
10655 [TIDII 18 |Poccust 36+4 622,9+59,1 11,142,6 221,3+41,6 3,5 3,5
10659 [TIDI1 27 |Poccust 3945 654,7+64,1 11,0+1,4 230,3+32,2 4,0 2,5
10660 [TIDI1 28 |Poccust 35+4 599,6+57,4 11,4423 199,1+40,0 2,5 2,0
Cpennee 7 06pa3IoB 3945 661,7+59,1 9,8+1,7 276,0+28,5 5,1 2,9

VY nsatu obpasmnoB cou (1040-4-2, Oxckas, Csernas, [IDI1 27, TI9I1 28) uzyuanack
3aBUCHUMOCTD ITPOJIOJKUTEIBHOCTH MEPHUOAA IIOCEB—BCXOBI OT CpoKa rnocesa B IlymkuHCKHUX
naboparopusx B 2004—2006 rr. O6pasiisl, oCaKEHHBIE Ha JIBE HEJEIN paHbIe ONTUMAIHHOTO
CpOKa, IMPOXOAWJIM NEPUOJBl MOCEB—BCXOAbI B CPEAHEM Ha S5 JHEH JO0JIbIlIe, YEM IIpH
ontumangbHOM ToceBe. [Ipu moceBe Ha 2 Hepenu mo3zxe ontumyma B 2005 r. mepuos moceB—
BCXOJIbI COKparmancs Ha 5 aHedl. OnHako cymma 3¢ ¢deKkTuBHBIX Temnepatyp B IlymkuHckux
mabopaTopusaX MpH pa3audHbIX cpokax nmoceBa, Ha KOC BUP Obuta mpakTHyecku MOCTOSIHHA U
coctaBuia 86,2°C Beie 6,6 °C.

Jly1s copTOB BUHOTpaja Moporopas TeMiieparypa nepuojia OT Hauana paciycKaHHUs oYeK
JI0 TIOJTHOM 3pesiocTu Aroj Konedanack ot 8 10 13°C, B cpeanem no 14 copram cocrasuna 11°C,
YTO COOTBETCTBYET JIUTEPATYpPHBIM AaHHBIM (JlazapeBckuii, 1961), HO onpenenuTs ee y COpTOB
MO3JHETO CPOKa CO3PEBAHUS HE YAAIOCH.
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BriBoabI

Ha eBpomneiickoii Tepputopuu PO riaBHBIM KIMMaTHYECKUM (PAKTOPOM, YCKOPSIIOIIUM
BEreTallll0 pPallOHUPOBAHHBIX paHEe COPTOB, SBISETCS POCT TEMIepaTyp, a KMEHHO
s dexTuBHBIX Temrneparyp Boiie 15°C, s BuHorpaga — 20°C.

BoisiBnen psa  BTOpoCTeNEeHHBIX (DaKTOPOB (OPMUPOBAHUS XO3SIHCTBEHHO-IICHHBIX
IIPU3HAKOB UCCIIEJOBAHHBIX KYJIbTYP: YCKOPSIOLIEE BIMSHHUE pOCTa TEMIEPATyp HIOJIA—aBryCcTa
OBLJIO YACTUYHO KOMIIEHCHPOBAHO POCTOM IMPOJIOJKUTENLHOCTH MEPUOJa C TeMIepaTypamu S—
15°C Becnoit — B Hauase Jsera Ha KybGanckoit OC BHP u Oomee paHHUM IOCEBOM.
B 3acymumuBbix ycnoBusx ExarepunuHckoir OC BUP cymiecTBeHHOE BIMSAHHE OKa3al POCT
ocangkoB. B ycnoBusax Ilomspuoit OC BUP poct TemnepaTyp BbI3Bal YBEIMUEHUE
MIPOJIOJDKUTEIILHOCTH TIepHoia IBeTeHUe—y0opka kaptodens u ypoxkaitHoctu. B 2000-¢ rT. BO
BCEX HCCJIECJOBAHHBIX MYHKTAaX HAOIIOAAIOCh MMOJIOKUTEIBHOE BIHMSHHUE  YIIYYLICHUS
arpOTEXHUKHU.

MeTto nociaen0BaTeNbHbIX PA3HOCTEN YBEJIMYMBAET TOUHOCTh PErPECCMOHHOIO aHaln3a
KIIMMaTHYeCKON 3aBHCHUMOCTH TMPOJOJDKUTEIHHOCTH BEreTallMOHHOTO MEpHoa MpU HAIUYUU
arpoTEeXHUYECKUX TPEHIOB. MeTon A(PQEeKTHBHBIX TeMIIepaTyp IO3BOJSET MPOTHO3UPOBATH
MPOJOHKUTETFHOCTh MEX(a3HBIX MEPUOJIOB COPTa B PA3IMUHBIX IeorpadUyecKuX YCIOBUSX.
D¢ dekTUBHOCTH METO/Ia CHIYKACTCS TIPU JINMUTHPOBAHUH BETETALMU OCAIKAMHU.
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METO/ 3KOJIOI'MYECKOI'O BEKTOPA B CEJTEKIINA
APOBOU MAI'KOU INIIEHUIBI

B. B. Cioxos', B.T. 3axap032, B.T. KpnBoﬁoqu3, B. U1. Huxonos",
H. 3. Bacuiosa’, B. A. I'anees®, JI. B. Kouerkos'

'Camapcxuit HIUCX um. H. M. Tynaiikosa, r. Besenuyk, Poccus, vsyukov@mail.ru,
THY Y nbAHOBCKHiA HUUCX, n. TumupsizeBckuii, Poccus,
MMenszenckuit HAUCX, m. Jlynuno, Poccus,

4 bamkupckuit HUMCX, . Ynummer, Poccus,
>Tarapckuit HIUCX, r. Kasausb, Poccns,

000 HIID «®Dutony, . Kapabaneik, Kazaxcran.

Pe3rome

[lpencraBien meron  oTOOpa  IKOJOTMYECKM  IUIACTUYHBIX  TIeHOTHNoB  (oTOop  Ha
rOMEO0AJANTUBHOCTD), KOTOPBIN 3aKIIOYaeTCsi B COCAMHEHMU TPEX OCHOBHBIX JIEMEHTOB. Bo-mepBbIX,
chopmupoBaH 3Kojorudeckuid BeKTop b—U—-O—-I[-Y—K ¢ pa3nuyHpIM CIIEKTPOM JaBICHUS
JTUMUTHPYIOIHX (PaKTOPOB cpelbl B OHTOTEHE3E BIIOJb HKOJOTHYECKHX TOYeK. BO-BTOPHIX, pazpaboTaHa
CUCTCMa CTATUCTUYECKUX I1apaMCTpPOB OLICHKH romMeoaaariTuBHOCTU Y TECTUPYCMbLIX BIOJIb
9KOJIOTMYECKOI'0 BEKTOpa IeHOTHIOB. OmpenesneHo, U3 BCero KOMIUIEKCa H3y4aeMbIX MapaMeTpoB IpPHU
CKPHHHWHTE Ha TOME0IalITHBHOCTD 11E1ec000pa3Ho HUCIONb30BaTh OLEHKH aJalTHBHOW CIIOCOOHOCTH TI0
KunbueBckomy, XotbueBoii (OAC u S2CAC). B-tpersux, paspaboraHa cxema JIBHKCHUS
CEJIEKIIMOHHOTO MaTepHaja 10 TOYKaM 3KOJOrMYecKoro BekTopa. MeTox ampoOupoBaH BO BPEMEHHOM
TBOPYECKOM OOBEIMHEHUH CEIEKLUOHEPOB «JKkana». Co3maHbl ¢ MCIOJIb30BAHUEM 3TOI0 METOJa COpTa
SIPOBOM MSTKOM MmineHUIsI JKana 6, Jxama 70, Dxaga 66, Dxaga 109 u Oxama 113.

KitoueBble cnoBa: sipoBas TIIEHWLA, CEJIEKIUs, COPTa, B3aWMOJECHCTBHE TIE€HOTHUII-Cpena,
TrOME0aaNTUBHOCTb, 3KOJIOTHYECKUI BEKTOP.

ECOLOGICAL VECTOR METHOD IN BREEDING OF SPRING BREAD WHEAT

V. V. Syukov', V. G. Zakharov? V. G. Krivobochek®, V. I. Nikonov*,
N. Z. Vasilova®, V. A. Ganeev®, D. V. Kochetkov'

'Samara Research Scientific Institute of Agriculture, Bezenchuk, Russia, samniish@samtel.ru,
*Ulyanovsk Research Scientific Institute of Agriculture, Timiryazevsky, Russia,
Penza Research Scientific Institute of Agriculture, Lunino, Russia,
“Bashkortostan Research Scientific Institute of Agriculture, Chishmy, Russia
>Tatarstan Research Scientific Institute of Agriculture, Kazan, Russia,
°SPC "Fiton" Lmd, Karabalyk, Kazakhstan.

Summary

The method of selection of ecologically plastic genotypes (selection on homeoadaptibility) which
consists in connection of three basic elements is submitted. First, ecological vector
B—Ch—Ph—P—-U—K with a various spectrum of pressure of limiting factors of environment in
ontogenesis along ecological points is generated. Second, the system of statistical parameters of an
estimation homeoadaptibility at genotypes tested along an ecological vector is developed. It is
determined, that from all complex of investigated parameters at screening on homeoadaptibility it is
expedient to use estimations of adaptive ability on Kilchevsky, Hotyleva (GAA and S2SAA). Thirdly, the
circuit of movement of a selection material on points of an ecological vector is developed. The method is
approved in time creative association of breeders "Ecada". Created using this method cultivars of spring
bread wheat Ecada 6, Ecada 70, Ecada 66, Ecada 109 and Ecada 113.

Key words: spring wheat, breeding, variety, genotype-environment interaction,
homeoadaptibility, ecological vector.
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CnoxxHo opraHu3zoBaHHas (EHOTUIIUYECKAs CTPYKTypa KOJIWYECTBEHHBIX IPU3HAKOB,
JAJIEKO HE OTpaHMYMBAIOIIascid TeHOTUITMYECKUM KapKacoM M MapaTUIINYECKUM MOKPOBOM (IO
BeIpaxkeHnio A. C. CepeOpoBckoro, 1970), Brxirogaer B ceOs CHCTEMY TI€HOTHII-CPEIOBBIX
B3aMMOJICHCTBUM, KOTOpPhIE B 3HAUUTEIbHOW CTEINEHU OMNPEICNAIOTCS SIUTCHETUYECKUMU
HacienyeMmbiMu  paktopamu  (CroxoB w ap., 2010). B mociennee BpeMs HaKOMHIACH
3HaYUTeNlbHAs YacTh (AaKTOB, B TOM YHCIE U Ha MOJIEKYJSIPHO-TEHETHYECKOM YPOBHE,
NOATBEpXKIAOIMX 3Ty KoHuenuuto. [larepcon ¢ coasropamu (A. H. Paterson et al, 1991) Ha
TOMAaTax BBISBUJIIH, YTO JUIsl OJIHOTO U TOTO >K€ NMPHU3HAKa B PA3HBIX DKOJOTUYECKUX YCIOBHSX
nposiBisitores pazubie QTL. Ananoruunslie pe3ynbTarhl nmoiaydeHbl Ha Kykypyse (C. W. Stuber
et al.,1992), na apabunoncuce (M. C. Ungerer et al., 2003), na coe (Zh. Jiang et al., 2010), a
takke Ha mieHune (A. Borner et al., 2002; 1O. B. YecnokoB u ap., 2008, 2012; B. B. Crokos
u np., 2012). IlpeapinymiuMy HamIMMUA HMCCIEIOBAaHUSIMU I1OKA3aHO, YTO T€HOTUIIMYECKas
U3MEHUYMBOCTh BHOCUT B 1,61-4,89 pa3a MmeHpmMil BKjIaja, 4eM HacleqyeMbleé TE€HOTHII-
CpeloBble B3aUMOJCHCTBUS. XOTS OCHOBHOW BKIaJg B (opMupoBaHuE (PEeHOTHIIA 1O BCEM
KOJINYECTBEHHBIM MPHU3HAKaM Ha SIPOBOM MSTKOM IMIIEHUIIE BHOCUT U3MEHUYUBOCTH, BHI3BAHHAS
paznUYUSMU MO TOAaM U OSKOJOTMYECKHMM ToukKaMm, oOmias Jojid MapaTUIHYecKOou
U3MEHUYHBOCTH cocTaBisuia oT 38,2% (IUIOTHOCTh MPOAYKTHBHOTO crebiectos) no 58,9%
(ypoxkaiiHocTs) (3axapoB u ap., 2012).

OTU naHHBIE XOpOILIO BIUCHIBatOTCS B KoHuenuuio B. A. [IparaBueBa (/[paraBues,
ABeppsinoBa, 1983; J[IparaBueB u np., 1984) mnepeompeneneHuss reHETHUECKUX (HOPMYIL,
OCHOBAaHHYI0 Ha INPEJCTaBICHUAX O CIOXKHOM DKOJIOrO-F€HETUYECKOW  OpraHu3aluu
KOJIMUECTBEHHBIX MMPU3HAKOB, BEIYILYIO POJIb B KOTOPOM UIPaeT cUCTEeMa PEryIsSTOPHBIX T€HOB.
CornacHo 3Toi Mozienu, «reHetudeckasi (hopMysia IpU3HAKa COCTOUT U3 MHOXKECTBA AMCKPETHO
MPOSBISAIOMUXCS, (DYHKIMOHAIBFHO B3aUMOYIOPSIOYCHHBIX KOMIIOHEHT €IUHOW CHCTEMBI.
BceneacrBue MHTErpUpPOBAaHHOCTH 3JIEMEHTOB I€HETHYECKOM CUCTEMBI B paMKax I€JIOCTHOIO
opranu3Ma (heHOTHN TMpelacTaBisieT co00il peanu3aluio JIBYX HEpapXuil — CTPYKTYPHBIX U
BpeMeHHbIX monynei» (Kouepuna, parasues, 2008). B Hamielt uHTEpIpeTaiiyd 3TH CUCTEMBI
TE€HOB HOCST Ha3BaHUs — ['eHeTHdeckas cucreMa OHTOMOP(HOMPOAYKIIMOHHBIX MPOIECCOB U
['enernyeckass cuctema romeoanantuBHoctu (CrokoB, 1995). T'omeoamanTuBHOCTH — 3TO
CIIOCOOHOCTh ~ TEHOTUNAa  JACTePMUHHUPOBATH  MapaMeTpbl  arpoleHo03a, MaKCUMAalIbHO
o0ecrneunBaroIIye ero NpOAyKTUBHOCTh B IIUPOKOM CHEKTPE (PAKTOPOB BHEIIHEH CPEIbI.

[TonsTue, oObenuHsIONIEE ONU3KUE, €CIU HE UACHTUYHBIC, MEXAaHU3MbI IKOJIOTUYECKOM
IUIACTUYHOCTH, CTAOMJIBHOCTH, aJalTUBHOCTH B IIMPOKOM CMBICIE CJIOBa (MM IIUPOKOMN
aJanTanyy) U Hecrneuu(Uuyeckoro KOMIOHEeHTa romeocrtaza. Co3laHHe COPTOB C IIMPOKOM
HOpPMOM  peakiuu HEBO3MOXKHO 0e3 yué€ra AIUTreHEeTHYEeCKOW (TE€HOTHUII-CPEIOBOI)
COCTaBIISIONIEH, a, 3HAYHUT U 0€3 CO3/1aHusI UCKYCCTBEHHOTO IKOJIOTUYECKOTO IPaIUeHTA.

MynpTUIOKAlIMOHHBIE HUCHBITAHUSl CEJIEKIIMOHHOTO MaTepualia IO3BOJIMIM CO3/aTh
COpTa, COYETAIOLIME BBICOKUI MOTEHIMAN MPOJIYKTUBHOCTU C SKOJIOTUYECKON MIIACTUYHOCTBIO B
Agctpanuu (Hamblin et al., 1980; Brennan, Sheppard, 1985; Basford, Cooper, 1998), CIIA
(Brown, 1983), FOAP (Marais, 1985), 8 CIMMYT (Rajaram et al., 1984).

Omnupuuecku chopMupoBaHHas HaMu B 1995 romy Ha OCHOBE BBINIE H3JI0KEHHBIX
TEOPETHUECKUX MPEACTABICHUIN CHCTEMa SKOJOTUYECKOW CENEeKIMH SPOBOM MSTKOM MIIEHUIIbI
«JKaza» BKIIOYAET TPU OCHOBHBIX MOAyis. 1. DopMupoBaHHE HKOJIOTMYECKOTO BEKTOpa —
COBOKYITHOCTH €CTECTBEHHBIX Cpell, KOTopasi ciocoOCTBYyeT 3(pPeKTUBHOMY OTOOPY MO F€HOTHII-
CpPeOBOM KOMIIOHEHTE BJOJIb CO3/IaBa€MOro €r rpajaueHTta. 2. BpiOop cTaTucTH4ecKux
napamMeTpoB, aJ€KBaTHO OI[EHUBAIOIIMX PA3IUUUs 110 roMeoalanTUBHOCTH. 3. Co3/1aHue CXEMBI
JBUKEHHS CEJIEKLIIMOHHOTO MaTepuaa BJI0JIb SKOJIOITMYECKOT0 BEKTOpa.

DKOJIOTUUECKUN BEKTOp «DKaja» MPEACTaBICH MIECTbI0 3KOJIOTMYECKUMU TOYKaMHU B
HUCTOPUYECKH  CIOXKMBIIMXCA  celneKHMOHHbIX HeHTpax: I['HY  Camapckmii HHWHUCX
Poccenbxo3zakanemun (besenuyk, nanee b), THY Vibsnosckuit HUMCX Poccenbxo3akagemuu
(TumupsizeBckuit, nanee YY), F'HY Ilenzenckuit HUMCX Poccenpxo3zakanemuun (JIyauno, nanee
I1), T'HY bamkupckuit HUMCX Poccenbxo3zakagemuun (Yummel, ganee Y), 'HY Tarapckuii
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HUUNCX Poccenbxozakanemun (Kazans, nanee K), HII® «®uron» (Kapabansik, Kycranaiickas
obnacte, P. Kazaxcran, nanee @).

B Ttabmune | mpencraBiieHbl pe3yabTaThl CIEHUAIBHOTO SKCIIEPUMEHTA, 3aJI0KEHHOTO
JUISL OTIpe/ieSIeHUs] TUMHYHOCTU U JuddepeHInanbHoil CIOCOOHOCTH TOYEK SKOJIOTHYECKOro
BEKTOpA.

CooTHol1IeHrE A0JIM TeHOTHUII-CPETOBON U TEHOTUITMYECKOM COCTaBJIsIoNIel GpeHoTuna mno
KOJINYECTBEHHOMY TpPU3HAKy (B HalleM Ciydae YpOo>KaHOCTH 3epHa) ) g/e /yg moKa3bIBaeT
cTabUIBbHOCTh OTOOpa TeHOTHNA MO0 (EHOTUIY IO rojaM B KOHKPETHOW TOYKE, HO, C JIPYrou
CTOPOHBI, © CIOCOOHOCTB CPE/IbI IKCIIPECCUPOBATH CIEKTPhI T€HOTHII-CPEOBBIX BapUaAIHiA.

Koadpdumument turmmunoctu cpenbl tk, mpeactaBisiomuidi  coboi  kodhdumeHT
KOPPEJSIIAKA MKy 3HAYCHUSIMU TIPU3HAKA JIJISL OJTHUX M TE€X JK€ COPTOB B OILICHUBAEMOU Cpefie u
€ro CpeJHUMH 3HAUYCHUSMHU B HECKOJIbKHX Cpelax, JaéT BO3MOXHOCTh OLIEHUTh CIHOCOOHOCTH
COXPAHITh PAaHTH T'€HOTUIIOB, KOTOPHIC MOJYYCHBI B PE3ylbTaTe WX YCPEIHEHHOW OIICHKU BO
Bcel coBokymnHoctu cpen (KunbueBckuii, 1986).

Tadauua 1. XapakTepuCcTHKA TOYEK IKOJIOTHYECKOr0 BEKTOPa «IKaaa»

Y Cpez[HI/quI [Mapametpsr nuddepeHmupyromei Koop/usats!
yposxait CIOCOOHOCTH CPE/IbI ¥ gle
yeckast TI'ox sepHa . e
TOYKa o/ra ? tk bi Sek Kek IMpoTa JOAroTa

2009 0,712 1,27 1418,8 0,068

b 2010 144 0,486 0,23 43,5 0,026 1.018 52°59 49°26
2011 0,033 0,01 439 0,003
2009 0,870 1,90 2800,2 0,068

Y 2010 3,01 0,758 1,27 1290,6 0,061 0,427 54°31° 48°16°
2011 0,827 2,42 2356,6 0,059
2009 0,324 0,85 1602,3 0,060

n 2010 1.88 0,319 0,46 665,8 0,058 2.007 53035 45013
2011 -0,221 0.52 15482 0,066
2009 0,483 1,01 15474 0,056

q 2010 2,34 0,629 0,72 7574 0,058 0,260 54°35° 55922’
2011 0,878 1,73 26859 0,069
2009 0,689 3,18 23584 0,048

K 2010 3,36 0,695 1,21 1322,1 0,059 0,932 55°32° 49°28°
2011 0,624 1,38 2276,7 0,061
2009 —0,029 0,18 2364.,6 0,073

o 2010 2,71 —0,301 -0,47 1026,5 0,060 1,481 53°44° 62°04’
2011 0,419 1,19 2642,1 0,063

CxomHa ¢ MaTeMaTMYeCcKOM TOYKM 3pEHHUs MpoLeAypa pPErpecCHOHHOrO aHaau3a
(Eberhart, Russel, 1966). Koaddumuent perpeccun bi (perpeccusi cpembl Ha TEHOTHII)
MO3BOJISIET  OLIEHUTh CIIOCOOHOCTb CPEebl BBIABIATH IMOTCHLUUAIBHYIO MPOAYKTUBHOCTh
TE€HOTHUIIOB.

[Mapamerper  auddepenuupyromeir  cmocodbHoctn  cpeasl  sek  (OTHOCHUTENbHAS
muddepennupytomas crocobHocts cpeapl) u Kek (koddduiimeHT KOMIEHCAUu) 10
A. B. Kunbuesckomy, JI. B. XotbieBoir (1997) oneHMBaOT UCHBITHIBAEMYIO Cpely Ha
CIIOCOOHOCTH BBISIBIIATH HACJIEyEeMbIE Pa3IUUMsl Y TEHOTHUIIOB.

AHanu3 mnapamMeTpoB  Cpeldpl  MOKas3blBaeT, 4YTO KpaliHEW JIEBOM TOYKOH B
c(OpMHUPOBAHHOM  JKOJIOTUYECKOM BEKTOpE, B KOTOpoH B HauOosblIed  CTeneHu
CKOHIIEHTPUPOBAHBI JUMUTUPYIOIIUE POCT U Pa3BUTHE PACTCHUN (PAKTOPHI cpesibl (TIOUBEHHAS U
atMocdepHass 3acyxa, OSNHUPUTOTHH JIMCTOBBIX OoJyie3Hel), sBiseTcs beseHuyk. 37ech
(dopmupyeTcsi HAMMEHBIINK yposKail 3epHa, U JIMIIb B OMH U3 TPEX JIET Cpela XapaKTepu3yeTcs
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BBICOKOW ] QepeHInpyIoniel cnocoOHOCThIO0 M TUITMYHOCTBIO /711 BEKTOpa B 1enoM. Kpaiine
npaBbIMU TOuKaMu sBIsitoTca KazaHb M YIIbSIHOBCK, B HauOOJbIIEH CTENEHH BBISBISIONINE
MOTEHIMAN TPOAYKTUBHOCTH. CTaOWILHO B IIEHTPE BEKTOpa pacmoioxeH Kapabambik ¢
BBICOKMMHM MapameTrpamMu AuddepeHurpyromeil cnocoOHOCTH cpeibl, HO HETUIMUYHBIMHU JIJIs
BekTopa B 1esnoM. Touku I[leH3sl 1 UMIIMBL SIBISIFOTCS. MUTPUPYIOLUIMMH, TO NPHUOIMXKAICh K
JIEBOH, TO K IpaBoi ToukaMm. OniepaTuBHAs HACIEIyeMOCTh cepur onbIiToB h2 = 0,79, 4T0 MOXET
XapaKTepu30BaTh MOJ00pP HKOJOTMYECKUX TOYEK B HKOJIOTMUECKOM BEKTOpE Kak BIIOJIHE
ynoBierBopuTenbubiii.  Takum ~ obpazom  chopmupoBaH  SKOJIOTMUECKUA  BEKTOP
b—(4)—>®—(I1)>Y—K ¢ pa3audHbIM CIIEKTPOM JaBICHUS TUMUTUPYIOIINX (HAKTOPOB CpPEbl
B OHTOT'€HE3€ BJIOJIb SKOJIOTHUECKUX TOYCK.

@®opMUpOBaHNE METOAWKH HIECHTH(PUKALUU BBHICOKOTOMEOCTATHYHBIX TI'€HOTHIIOB II0
denoTurly B ynpoméHHOi (popme MOXKET ObITh CBEIEHO K BBHIOOPY MapaMeTpoB, IO KOTOPHIM
BeAETCS 0TOOP BIOJb SKOJIOTUYECKOTO BEKTOPA.

MHorouuciaeHHbIE UCCIIEOBAHUS METOI0B OIEHKH F€HOTUIIOB B CEPUIX MHOTOCPEIOBBIX
ucnbitanuit (JIery Hroxk Yunb, 1984; Lin et al., 1986; Cooper et al., 1993; Cooper, De Lacy,
1994; Yau, Ortiz-Ferrara, 1994; van Eeuwijk, 1995; Yau, 1995; KunsueBckuii, XoTbsuieBa, 1997;
3bIKMH U Ap., 2000; Unpuc, 2003 u ap.) nokaszajiu, 4TO YHUBEPCAIBLHOTO MapaMeTpa, ClIOCOOHOTO
aJIeKBaTHO OLIEHUTh OHMOJOTHYECKYIO CYIIHOCTh MOHSITHH «OKOJIOTHYECKas IUIACTHUYHOCTDHY,
«rOMEOCTAaTUYHOCTbY, «CTAOUIBHOCTB» U T. J., HE CYILIECTBYET, IOTOMY YTO OTBET I'€HOTHIA Ha
(bakToOpbl OKpYXAaIOIIe Cpeapl BCErna sIBISETCS MHOTOMEPHBIM, B TO BpeMsl KaK CTaTUYECKUE
OLICHKH €CTh IONbITKA Mpeo0pa3oBaTh Ty MHOTOMEPHYIO CUCTEMY B CTPYKTYpPY YHUBAJICHTHYIO
(Lin etal.,, 1986). Tem He MeHee, JOCTaTOYHO NPOAYKTUBHBIM, HA HaIll B3TJSM, SBISETCS
UCTIOJI30BaHUE ISl OLEHKM (DEHOTHUITMYECKOTO TMPOSBICHHUS TEHOB IIMPOKOW aJarTaluu
KoMIuiekca napametpoB (Martynov, 1990; Basford, Cooper, 1998).

B kauecTBe BO3MOKHBIX KPUTEPUEB OLIEHKU T'OME0AJAITUBHOCTU Mbl U3YUMJIIU:

bi — muacTMYHOCTH (KO3 UIMEHT perpeccuu copTa Ha uHAeKc cpensl) no Eberhart,
Russel (1966),

sKOperpeccus (BapuaHca OTKJIOHEHUH oT uHuU perpeccun) o Eberhart, Russel,

al — ko3 uIUeHT MyIbTUITUKaTUBHOCTH ([lparasues u nip., 1984),

Hom — xos¢dunment romeoctaTHaHOCTH (XaHTHIBIUH | 11p., 1979),

St2 — koappunuent crabunpbHoctu (Cobdones, 1980),

W —skoBanenca (Wricke, 1965),

Pi — mepa npeBocxoactsa copta (Lin, Binns, 1988),

OAC — obmas amantuBHas ciocooHOCTh (KunpueBckuii, XoTeuieBa, 1997),

S2CAC - Bapmanca crnenuduueckoi amantuBHOM crnocoOHocTH (KuimbdyeBckuid,
XotsuieBa, 1997),

Sgi oTHOCUTENbHAS cTabuIbHOCTH reHoTuna (KunbueBckuii, XotbuieBa, 1997),

CII" — cenexmonHas 1ieHHOCTh reHotumna (KunpueBckuii, XotslieBa, 1997),

KM — ko3¢ unment crabunbHoctu MapteiHoBa (MapThiHOB, 1993),

i — MmapaMeTp JMHEHHOro OTKIINKa reHoTuna Ha cpeny (Tai, 1971),

M — mapaMeTp OTKJIOHEHUS OT JMHEMHOro OTKJIMKa reHoTuna Ha cpeny (Tai, 1971).

I[To xnaccudukamuu C. S. Lin, M. R.Binns (1988) OGOIbIIMHCTBO H3y4aeMbIX
apaMeTpoB MOXKET ObITh OTHECEHA K OLIEHKaM CpPEJIOBBIX BapHaHC reHoTuna (Tum 1), KoTopble B
3HauuTeNbHON cTenenn Hacneayorcs (Lin, Binns, 1988) u BbeIpakaroT OHOJIOTHYECKYIO
CYIIHOCTb MOHATHS “‘TOMEO0ATANTUBHOCTh . He yAMBUTENBHO, YTO BCE OHU COCTABISIOT €AUHYIO
koppensinuonHyto miesay (bi, ai, CHI', S2CAC, Sgi). [IBa napamerpa (Hom, St2) cBs3ansl ¢
Mepoii mpeBocxoacTa copta (P1), ornHocumoit C. S. Lin, M. R. Binns (1988) k mapamerpam Turma
4. OrtaenbHbIN KIAcTep, KOPPEIUPYIOUIUI ¢ JBYyMs BbIIIE ONUCAHHBIMU, cocTaBisioT OAC u
KM, ckopee Bcero takxe Morymue ObITh OTHECEHHBIMU K THMY 4. [lapaMeTpsl, OTHOCHMBIE 110
knaccudukanuu C. S. Lin, M. R. Binns (1988) x tumy 2 (skoBanenca mo Wricke) u tumy 3
(axoperpeccust mo Eberhart, Russel u Ai Tai), He Hacnemyembie u Oecroyie3HbIe MPU CKPUHUHTE
Ha TOMEOaJaTHBHOCTb, HE KOPPEIUPYIOT C JPYTMMHU MapaMeTpaMH M O0pa3yloT OTAETIbHBIE
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KOPPEJSIIIMOHHYIO TUIesapl. TakuM 00pa3oMm, MO HaIlleMy MHEHHIO, M3 BCEX H3y4aeMbIX
napaMeTpoB MPHU CKPUHUHIE HAa TOMEOAJANTUBHOCTH LIEJIECOOOPA3HO MCIONB30BATh KOMILIEKC
OIICHOK afanTuBHOU criocobHocTH nmo KunpueBckomy, XoTsuieBoit (OAC u S2CAC umm Sgi).

[IpakTueckum pe3yapTaToM paboThl BPEMEHHOTI'O TBOPYECKOIO KOJUIEKTHBA «JKagan
CTaJI0 CO3/IaHHE CEPUHU COPTOB SIPOBOM MSATKOM mineHubl. CopTa SpoOBOM MATKOW MIIEHUIIBI
Okana 6 (Kpectesauka/Camcap), Dkana 70 (Bomkanka/Hja 21677//TynaiikoBckas roOuierinas),
Okana 66 (Bomkanka/Hja 21677//TynaiikoBckas roOwmierinas) u Okaga 109 (OredectBennas /
Jlrotecuenc 62//CapatoBckas 29/3/bezocras 1/CapatoBckas 29 /4/Kyrynykckas /5/ JI-503/6/
XapbKoBcKasi 12) BKIIIOUEHBI B TOCPEECTP CENIEKLIMOHHBIX AocTikeHni PO, Okana 113 (Ckana
BbP-2098/I0nus1) mpoOXOIUT TOCYJApCTBEHHOE MCIHBITAaHHE. XapaKTEPUCTHKA OSTHX COPTOB
npezcTaBieHa B Tabnuue 2.

Bce copra, peanuzoBaHHbIE [TOCIIE MTMOHEPA MPOrpaMMbl DKajbl 6, OTIIMYAIOTCS MOJIEBON
YCTOHYHMBOCTHIO K JIMCTOBBIM Oouie3nsiM, Jkana 70, Dkana 66, Dxaga 70 yCTOWMYUBHI K MBLILHON
u TBEPI0M ronoBHe, a Jkana 113 obnagaer ycToOHYMBOCTHIO K CTE0JICBOM U KENTOMN prKaBUHHE.

Taoauna 2. XapakTepucTUKA COPTOB APOBOM MSITKOM NMIIIEHUIIbI,
CO3/IaHHBIX N0 MporpamMmme «IKaaax»

T'on Cpennsis PeanmuzoBan- [Topaxenune™*
Perunonst o N — :
Copt BKJIFOYCHUS B YpoKaHOCTh | Has poxail- | Puccinia | Blumeria
JIOITyCKa * . .
T'ocpeectp 3epHa, T/ra HOCTb, T/Ta | recondita | graminis
Okana 6 2005 7 2,50 5,78 4/90 4/15
Okana 70 2007 4,7,9 2,94 6,56 4/50 3/5
Okazna 66 2009 7 2,85 5,72 4/40 3/5
Okagna 109 2013 4,5,7,9 2,49 6,43 4/40 2/01
Okana 113 — — 2,77 6,01 4/20 1-2/01
HCPO0,05 0,201

* — cpeqlHee M0 YeTHIPEM YUPEKISHUSIM-y4aCTHIUKAM IIPOTpaMMBl,
** — TUI UMMYHHOCTH/ CTETICHb OpaKeHUs, %, MAaKCUMAJIBHOE 32 TOJIbl U3yUCHUSI.
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CO3JAHHME KAYECTBEHHO HOBOT'O HCXOJHOI'O MATEPHAJIA
HA OCHOBE MOBW/IN3AIIMUU 'EHETHYECKUX PECYPCOB
KOJUVIEKIIMU TABAKA

C. A. XomyToBa
Bcepoccuiicknii Hay9HO-HCCIeI0BATENFCKAN HHCTUTYT Tabaka, MaXOpKH 1 TaOAYHBIX U3
Poccenpxozakagemunu, Kpacaonap, Poccus, e-mail: vniittil @mail.kuban.ru

Pe3rome

B pesynbTaTe MHOTOJNIETHHX HCCIIETOBAHWN HA OCHOBE KOMOWHAIIMOHHOW CENCKIMH, Pa3IMIHbIX
CXeM THOPHUAM3AIMA W MHOTOKPATHBIX OTOOPOB CEJIEKI[HOHEPAMH MHCTUTYTa CO3JaH HIIMPOKHIl CIICKTP
copToB Tabaka, OTBEUAIOUIMX TPeOOBaHMIM pecypcocOeperaroimux TexHoyioruid. HoBele copta 001a1aoT
OINITUMAJIBHBIM BEIr€TAllMOHHBIM IIEPHUOJ0OM, 6I)ICTpI)IM TEMIIOM pPOCTa paCTCHHﬁ, HWHTCHCUBHBIM THUIIOM U
COTMKEHHBIM TIEPHOIOM CO3PEBAHMUS JIUCTHEB, COXPAHSISL IIPH 3TOM BBICOKYIO YPOXXaWHOCTh M Ka4eCTBO
CBIPBSI.

KimtoueBbie  cnoBa:  Tabak, KOMOMHAIIMOHHAs  CEJCKIUSA, OTOOpBI, THOpHIU3aIu,
pecypcocOeperarorine TeXHOJIOTHH.

PRODUCTION OF QUALITATIVELY NEW INITIAL MATERIAL
BY MOBILIZATION OF GENETIC RESOURSES
OF TOBACCO COLLECTION

S. A. Homutova
All-Russian Research Institute of tobacco, makhorka and tobacco products, Russia, e-mail:
vniitti1 @mail kuban.ru

Summary

After long-term researches institute’s breeders by combinative selection, various hybridization
schemes and multiple selections have produced wide range of tobacco kinds corresponding to demands of
resource-saving technologies. They have optimal vegetation period, quick growth rate, their maturation is
of intensive type and characterized by close maturation time of reaps with high productivity and quality.

Key words: tobacco, combinative selection, selections, hybridization, resource-saving
technologies.

BBenenune

JlaGoparopus cenekiuonHo-renetTndeckux pecypcos 'HY BHUUTTU nposoaut padboty
[0 CO3IaHHIO TEPCIIEKTUBHOTO MCXOAHOTO MarepHuaja M COPTOB, OTBEYAIOUINX TPeOOBAHUAM
COBPEMEHHOT0 MPOU3BO/ICTBA.

CeneximoHHbIE paOOTHI HAMIPABJICHBI Ha CO3/JaHIE HOBBIX COPTOB, CITIOCOOHBIX COXPAaHUTh
BBICOKYIO TIPOJYKTUBHOCTH, Ka4eCTBO CHIPbS TPH MHHHMAJIBHBIX 3aTpaTax MaTepHabHBIX
CPEIICTB ¥ TpyJla IPU BO3/IENBIBAHUH, YOOPKE, mocieyoopouHoii oopabotke (byunnckuii, 1979).

OpnHON M3 OCHOBHBIX 33J]a4 CEJIEKIHNOHEPOB MPOJOHKAET OCTaBaThCsl CO3/IaHHUE COPTOB,
CIIOCOOHBIX JaBaTh CTAOMIHLHOE KAa4eCTBO M KOJMYECTBO ypOKas B YCIOBHUSX JTUMHUTHPYIOIIUX
bakTopoB okpyxatomien cpeanl Poccutickoit deneparum.

HoBele copTa MOMKHBI COOTBETCTBOBATH IMOYBEHHO-KIMMATHUYECKUM OCOOEHHOCTSM
Poccun. B cBsi3u ¢ 3THM ceNneKIHOHEpPhl aKIEHTHUPYIOT CBO€ BHMMAaHHME Ha CO3JaHUHU COPTOB
Tabaka C ONTUMAIBHBIM  BETETAI[MOHHBIM  MEPHOJOM, YCTOWYMBBIX K  OOJIC3HSM,
OPHUEHTHPOBAHHBIX Ha JKoJoruyecku 4ucthie TexHosoruu (opodees, 1983). Takoii, Goinee
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CJIOKHBI KOMITJIEKC TpeOOBaHUH, MPEABSBISEMbIX K COBPEMEHHBIM COpTaM, OOYCIIOBIHMBACT
HEOOXOIMMOCTh TIOMCKAa HAayYHOOOOCHOBAaHHBIX, J(P(EKTUBHBIX IMOAXOJ0B TMPU CO3/IaHUU
MCXOJHOT'0 MaTepuajga U COPTOB, COYCTAIINUX B OJTHOM I'€HOTHIIC MPOIYKTHBHOCTh, KA4E€CTBO,
YCTOHYMBOCTD K OOJIC3HSIM U K HEOJArOMPHUATHBIM KIMMAaTHYECKUM ycaoBHsM Poccuu.

MarepuaJj 4 MeTOAbI HCCJIeIOBAHUM

B unCcTHTYTE MMeeTcs yHHKalbHAs MO 3HAUYEHHUIO U E€IMHCTBEHHAs B MHPE KOJIICKIHUS
coproB Tabaka, MaxOpK¥ W JUKHX BHIOB poja Nicotiana, HacuuTthiBatromas oxoyio 4000
copToo0Opa3uoB, cobpanHbix U3 70 crpan mupa. B cocTaB KOJUIEKIIUM BXOAST COpTa U JUKUE
BUJIBI, PA3JINYAIONINECS MO COJACPKAHUIO AJIKAJOUIOB, YCTOHUMBOCTU K OONIE3HSIM, pasMepy U
KOJIMYECTBY JIMCTHEB HA PACTEHUHU, BEreTallMOHHOMY Iepuoay, (hopMe pacTeHUd U MHOTHUM
JPYTMM XO3SIMCTBEHHO-IOJIE3HbIM MpU3HAKaM U cBoicTBaM. OHa HIMPOKO HCIOJIb30Bajach B
HAIlIel CTpaHe U 3a pyOeKOM B KaueCTBE MCXOAHOIO MaTepuasa Mo pa3iMyHbIM HAIPaBICHUSM
CEJIEKIIMOHHO-TEHETUYECKOM padoThl, B METOJUYECKMX M TEOPETUYECKUX HCCIIECJOBAHUSIX
(Kocmonempsiacknid, 1935).

[IpoBeieH CKpUHUHI KOJUIEKLIIMOHHBIX COPTOOOpPA3lOB COPTOTUNOB Tpame3oHn u
OcTponucTt, XapaKTepU3yIIIUXCS HIUPOKUM IMOIUMOPPU3MOM, M OTOOpaHbl 25 HMCXOIHBIX
00pa3LoB C IOJIE3HBIMU IpPU3HAKAMU WU CBOWCTBAMHU JUIsl BKIIIOUEHHUS UX B CEJIEKLMOHHBIN
mporecc.

OTO cKOpocHenble U CpeAHECIENble BHICOKOYpOXKaiiHble copTa copToTuma Tpame3oHn:
Tpanesonast KyGanen, 94, 219, 15, 92, 25, Kpsimckuid, 1187, 204, 160, 362, 162, 11, 41, 1867,
371aTOJIMCTHBIN Urap.

Copra coprotuna Octponuct: KOOuneinsiii, Kybanckuit 143, Octponucter 1519, 360,
215, 78, 36, lllenTanbCcKui.

Coprt coproruna Amepukal — cpegHecnenslii copt Amepukas 2920.

B kadectBe CTaHIApTOB HCHOJIB30BAIM CpenHecnenbie copta Tpanesonn 15 wu
Octponuct 215.

3akiagKy OINBITOB MPOBOAWIM B MapHUKaX M Ha OMNBITHO-celeKUnoHHOM none ['HY
BHUUTTU (r. Kpacuoaap).

UccnenoBanusi mpoBeeHBI B COOTBETCTBUU € «METOIUKON CEIEKIIMOHHON padOThI 1O
tabaky 1 Maxopke» (1974) u «Metoaukoii noaesoro omnsita» (ocnexos,1985).

B mnoneBoii mepuos oTMedanau BpeMs IOCAJKH B IOJ€, HA4Yallo CO3PEBaHUS JIMCTHEB
IIEPBOTO SIpyca, U3MEPSUIN JINCThS CPEIHEro sipyca, MOACUUTBHIBAIN KOJHMYECTBO JIMCTHEB HA
pacTeHHH, ONPEEIISIIN YpOoXKail C OJHOTO PACTEHUSI.

B KoJIeKIMOHHOM NMUTOMHUKE Oblila IpOoBe/ieHa THOpUIU3aIs COPTOB, OTOOPAHHBIX IO
XO03SCTBEHHO-LIEHHbIM Tpu3HakaM. [lomydyeHHble TMOpHIHbIE KOMOMHAIMM B IOCIEIYIOIINE
rofibl ObUIM HCHOJb30BaHBl B CEJEKIMOHHONW paboOTe B HAalpaBIICEHUU BBIBEACHUS COPTOB,
COYETAIOIINX KOPOTKHI BEreTallMOHHBIA MEePUOJI, BHICOKYIO MPOIYKTUBHOCTh, YCTOWYMBOCTh K
OCHOBHBIM OOJIE3HSIM.

PesyibraTsl

I'uGpunsl Tabaka F, momyueHHbIE OT CKpPELMBaHMs COPTOB C KOPOTKHM BEreTallMOHHBIM
nepuoaoM (Tpane3onasl Kybanen, 92, 219, Kpsimckuii, 362, 41, 1867, Octponucter 215, 1519)
C BBICOKOYPOXalHBIMU copTamH cpenHecnenoro tuna passutus (Tpanezonast — 15, 1187, 162,
204, 25, Ocrtpomuctet — 360, IOO6uneinsii, KyGanckuit 143, IllenTtansckmii), ObuH
UCIIOJIb30BaHbl Ul JaJbHEHIeH CeNeKIMOHHOW padoThl B HANpaBlIEHUH BBIBEACHUS COPTOB,
COYETAIOIIMX B I€HOTUIIE ONTHUMAJbHBIM BEreTallMOHHBIA NMEPUOJ C APYTUMHU XO3SHCTBEHHO-
LIEHHBIMU ITPU3HAKaAMU.

N3yuenne ruOpuHbIX KOMOMHALUN 1 OTOOPBI TPOBOAMIM IO KOMIUIEKCY XO35IHICTBEHHO-
LIEHHBIX CBOWCTB (KOJIMYECTBO JIMCTHEB HA PACTEHMH, AJIMHA U LIMPHUHA JIMCTA CPEIHETO spyca,
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BbICOTA pacTeHuil). Onpeaensiiv JJIMHY Mepuoaa OT MOCAAKU JO CO3PEBaHUS JIMCTHEB MEPBOU
aoMkH. Pazmax BappupoBaHUS MOP(OJOTHUYECKHX U OHUOJIOIMYECKHUX MPU3HAKOB y THOPHUIIOB
tabaka F1 mpencrasnen B Tadiuiel .

HaubGonpmmii pasmax BapbHpOBaHUS OTMEYEH MO Npu3HaKky anuHa jucta (V=8,91% y
coprotuna Tpane3onn, y coproruna Octponuct 12,32%), a Takyke mo npu3HaKy MIMPUHA JIUCTA
(V=7,30% y coprotuna Tpanesonn, 11,30% y coproruna OcTponucr).

Tabauua 1. Pasmax BapbupoBanusi MOp(}oIornuyecKux NPpU3HaKoB y ruopuaoB tadaxa F1
(Kpacnopap, 2011 r.)

IpusHak Copromin V., % Copromun V. %
Tpanesong Octpoaucr

Beicora } 148.9-155.7 9,0 155,0-163,23 7,54
pacTeHui, cM
KomuuectBo 27.3-35.0 7.75 29,8-30,3 6,23
JIUCTHEB, IIT.
Jlnuna nucra, oM 33,4423 8.91 34,5-46.8 12,32
g;[alHHa JINCTA, 18.0-25.3 7.30 16,5-27,3 11,30

B pesynbrate u3yueHuss THOpUIHBIX KOMOMHALUN B TMOPUIHOM NMUTOMHHUKE MJIaIIIMX
nokosieHuil F1-F5 Beinenunuce Hanbosee nepcrneKTUBHbIE TMOPUABI U JIMHUH, OTIMYAIOLIUECs
CKOpO- ¥ CpeJIHECTIEBbIM TUIIOM Pa3BUTHSI, MHOIOJIMCTHOCTBIO, KPYITHOJIMCTHOCTBIO (Tald. 2).

B rubpunnom nmutomuuke F5 mpogomkeHo uzydeHne u 0T00p NepCleKTUBHBIX JTMHUH 110
BEreTallMOHHOMY II€pUOJy M DJIEMEHTaM, CJIaraloluM, B KOHEYHOM CueTe, YpOXKahHOCThb
(komm4ecTBO M pa3Mepnl JHCTheB). Ilo 3TUM mokas3aTensM BBIIETUCH CIEAYIOLIUE JIMHUM,
npesblIaromue crangaptel Tpanezona 15 u Octponuct 215: Tpanezonn 204 < Tpaneszona 219,
Tpanezonny 162 x Tpanesoun 219, FOO6uneinnwiii x Ky6anckuit 143, Octpomuct 60 X
[HenTanbckuii (Tabd. 2).

JIunus 716/3 (Tpanesonn 204 x Tpane3zonng 219) — cpennecnenas TMHUS, MHOTOJIUCTHAS,
IPEBOCXOJIUT CTAHAAPT MO KOJIMYECTBY JIMCTHEB, 00J1a/1a€T UHTEHCUBHBIM CO3PEBAaHUEM JIHCTHEB.

Jluaust 717/2 (Tpanesonn 204 x Tpanezona 92) — cpeanecrienast JuHUSA (KOJIUYECTBO
JTHeH OT MocaAKH 10 co3peBaHus 1-i tomku 58), kpynHonucTHas (anuHa aucta 40 cm).

Jlunus 721/1 (Tpanesona 15 x Tpanezonn 1187) — ckopocnenasi )KeITOMUCTHAS JTHHUS
(KOJIMYEeCTBO JHEH OT IMOCAaJKU JI0 CO3PEBaHUS JUCTbEeB |- JIOMKH 55), KpyNHOJIMCTHAS,
OTIIMYAETCs COMMKEHHBIM CO3PEBAHUEM JIMCTHEB.

JIuaus 723/2 (Tpanesonn 15 x Tpamesonn 92) — ckopocmnenas JUHHSA, OTIMYAETCA
MHTEHCUBHBIM THUIIOM CO3PEBAHMSI IUCTHEB.

JIunus 124/1 (Tpanezona 1187 x Tpane3ona 362) — ckopocnenast >KeITOJUCTHAS JTUHUS,
KPYIHOJIUCTHAS, IPEBOCXOUT CTAaHAAPT MO pa3MepaM JIMCTA.

JIunus 312/5 (Tpanesong 92 x Tpane3ona 1187) — ckopocmnenas RKeaTONUCTHAS JTUHUS,
MPEBBIIIAET CTAHAAPT 10 KOJIUYECTBY JIMCTHEB U pPa3MepaM JIHCTA.

JIunawust 530/3 (Tpanesonn 162 x Tpanezonna 219) — cpennecnenast THHUS, MHOTOJTUCTHAS,
00JaiaeT THTEHCUBHBIM THIIOM CO3PEBAHMUS JTUCTHEB.

JIunus 443/2 (Tpanesonn 162 x Tpanesonn 92) — cpeanecnenas JUHUSA (KOJIHMYECTBO
JTHEW OT MOCAJKU JI0 CO3peBaHus 1-if TOMKHU 58), KPYITHOTUCTHAS.

Jluans 601/1 (Tpanesonn 204 x Tpamezona 1187) — ckopocnenas TuHUS (KOJTHYECTBO
JTHEH OT MOCAJKH /IO CO3PEBAHUS JIUCThEB | -U JOMKH 55), KPYITHOJIUCTHASI.

Jluamns 713/2 (Tpamesonn 204 x Tpame3zonm 92) — ckopocmenas JTUHUS, OTIMYACTCS
MHTEHCUBHBIM TUIIOM CO3PEBaHUS JIUCTHEB.

Jluausa 724/4 (FO6uneitnbiii x KybOanckuit 143) — cpennecnenas )KeATONUCTHAS JIMHUS,
MHOT'OJIMCTHAs!, KPYITHOJHUCTHAs, 00J1a1aeT COIMKEHHBIM CO3PEBAaHUEM JIMCTHEB.
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JIunus 726/2 (Octponuct 1519 x Kybanckuii 143) — ckopocnenasi 3e1eHONUCTHAS TUHUS
(KoMUecTBO JHEW OT TMOCAaTKH A0 CO3PEBaHUS JUCTbEB |- JIOMKM — 52), MHOTOJIMCTHAS,
MPEBOCXOUT CTAaHAAPT MO KOJIMYECTBY JINCTHEB HA PACTEHUU.

Jlwaus 727/3 (Octponuct 1519 x KOOwuneiHbIi) — cpeaHecnenas >KeaTOJUCTHAS JIMHHS
(mepuos OT MOCAAKU [0 CO3pEeBaHUs JIUCTbEB 1-i1 jJoMku — 65 paneit). Jlunus oTinuaercs
MHTCHCUBHBIM CO3PEBAHUEM JIUCTHEB.

Taoauna 2. XapakTepucTUKa JY4I1IMX JUHUA rudpuaoB tadaka F5
(Kpacnopap, 2011 r.)

KomuuectBo
uu ot HCTLCE Pasmeps! nucra
JInnaus HOCaJIKU 10
l-ittomkn | . V,% | P |y g | HHPHH )y g,
cM cM
716/3 Tpane3onn 204 x
Tpane3ong 219 60 38 1,1 39 2,6 21 1,7
717/2 Tpanezonn 204 x
Tpane3onn 92 58 30 3,1 40 4.5 20 4,7
721/1 Tpanezonn 15 x
Tpanesony 1187 55 28 2,4 39 2,9 23 9,3
723/2 Tpanesonn 15 x
Tpane3onn 92 55 36 1,5 38 6,4 19 1,5
124/1Tpame3onng 1187 x
Tpanesony 362 55 31 5,0 39 7,5 24 8,5
312/5Tpane3onn 92 x
Tpanesonn 1187 54 32 7,8 36 8,5 22 8,2
530/3 Tpanezonn 162 x
Tpamezong 219 60 36 1,1 32 2,6 20 1,7
443/2 Tpane3onna 162 x
Tpaneszonng 92 58 26 3,1 40 4.5 19 4,7
601/1Tparezon
204xTpanezonx 1187 55 26 2,4 39 2,9 23 9,3
713/2 Tpane3onn
204 x Tpane3ony 92 55 30 1,5 36 6,4 20 1,5
Tpameszong 15(cT). 60 1,1 23 20 2,1 17 1,3
724/4 TOOuNeHHbIn X
Ky6anckuii 143 58 38 10,5 34 3,1 19 3,2
726/2 Octpomuct 1519 x
KyG6anckmii 143 52 32 5,0 26 1,3 16 2,6
727/3 Octposnuct 1519 %
IO6uneinbIi 65 34 0,7 40 4,1 22 3,5
621/1 Octpomuct 360 x
KyGanckuii 143 60 42 10,5 30 3,1 20 3,2
626/4 Octposuct 215 x
lenTanscuit 65 38 5,0 38 1,3 24 2,6
627/3 Octpomuct 360 x
lenrranscknii 65 40 0,7 32 4,1 19 3,5
Octpomuct 215 (cT.) 65 25 0,7 22 1,1 17 1,5

Jluaus 621/1 (Octpomuct 360 x Kybanckuit 143) — cpennectienas 3eJICHOTUCTHAS JTMHUS
(mepuox OT MOCAaIKK JO CO3pEBAHMS JUCThEB 1-U JOMKH — 65 [HEW), MHOTOJUCTHAs,
MPEBOCXOIUT CTAHJAPT MO KOJIMYECTBY JIUCTHEB.
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JIunus 626/4 (Octponuct 215 x IlenTanbckuit) — cpeaHecnenas KeaTOTUCTHAS JTUHUS,
KPYIHOJIMCTHAS (JUTHHA JIUCTA CPEAHETO sipyca 38 oM, mupuHa — 24 cMm).
Jluaust 627/3 (Octpomuct 360 x Illentanbckuit) — cpeaHecenas KeATOTUCTHAS JTMHHS,

MHOTI'OJIMCTHAas.

B nanpuelimmeM paboTa ¢ 3TUM MaTepualoM OyAeT MPOJOIKEHa B BBICHIMX 3BEHBIX

CCIICKIIMOHHOI'O IIponecca.

B cenexkuMoHHOM NHUTOMHMKE HW3Yy4alud KOHCTaHTHble JuHMKM F6-F8 mo komrekcy
XO35IICTBEHHO-LICHHBIX IIPU3HAKOB U CBOMCTB.
XapakTeprucTuka HanOoJiee NepCIeKTUBHBIX JJMHUHN MpeIcTaBieHa B Tadbnuue 3.

Tabanna 3. XapakrepucTuKka Jy4mux JuHuil rudpugos tadaka F6-F8
(Kpacnoaap, 2011 r.)

Tru ot Ko Pasmep nucra, cm | Ypoxait Brixon
JNCTHEB CBIPbSI
) P— MOCAJKK | YeCTBO 1 L-ro
10 JIUCTHEB, | JJMHA | IIUPUHA
pacTeHusl, | TOBapHOTO
1 nomkn IIT. o
r copra, %
747/2 F7[F2 (Tpane3onn 41 x
31MaTOMUCTHEIN Urap) X
Tparmezonn 11] 56 34 20 19 23,4 85,5
748/1 FO[F2(Tpane3onng 41 x
Tpanesona 1867) x
Tpanesong 162] 59 29 22 18 19,7 85,0
750/3 F8[F2(Tpane3onx 1187
x Tpane3ong Kybanerr) x
Tpanezonn 11] 55 25 25 19 21,3 90,0
Tparezona 15 (ct.) 60 23 20 17 18,3 85,0
751/2 F7[F2(Octpoauct 78 x
Octponucr 36) x
Awmepukan 2920] 60 22 30 25 30,5 95,0
753/4 F§[F2(Ocrposuct 215 x
HOGuneiinsprii) x
Octpomuct 1519] 60 21 31 24 29,8 90,0
Octpomnuct 215 (ct.) 65 25 22 17 27,3 85,5

Jlunust 747/2 — ckopocnenast )KeNTONUCTHAs JIUHUS (IeprUoj OT MOCAJIKU J0 CO3PEBAHUSA
aucTheB 1-i MOMKHM — 56 nHeil), OTIMYaeTcsi MHOTOJIMCTHOCTBIO, MPEBOCXOIUT CTaHIApT IO
YPO’Karo JUCTHEB C | pacTeHus.

JIuaus 748/1 — cpenHecnenas 3eileHONUCTHAas JUHUSA. OTimdaeTcss COMMKEHHBIM
CO3PEBAHMEM JIMCTHEB HA PACTEHUHU.

JIunus 750/3 — ckopocnenas XeATONUCTHAs JTUHUSA (TIEpHOJA OT MOCAJKU 0 CO3PEBAHUS
nucTheB 1-i momku — 55 nmHeit). KpymHonvcTHAs, MPEeBOCXOUT CTaHIAPT O pa3Mepam JIMCTA.
OTnuvaeTcst MHTEHCUBHBIM THUIIOM CO3PEBaHMS JHCTHEB.

Jlunus 751/2 — cpennecnienas (Mepuoa OT TOCAIKH IO CO3PEBAHUS JIUCTHEB | -1 TOMKH —
60 gHeit), oTaMyaeTcss CONMMKEHHBIM CO3pEBaHME JIUCTHEB, MPEBOCXOANUT CTAHAAPT 1O pazMepam
JIUCTA, YPOKaIO C OJTHOTO PACTEHUS U KAUeCTBY ChIPbSL.

JIuaus 753/4 — cpenHecnenas, KpyNHOJIUCTHAs JHHMSA, MPEBOCXOIUT CTAaHIApPT IO
pa3Mepam JIICTa, YPOKaro C OJHOTO PACTEHUS U KaUE€CTBY ChIPbSI.

B nanbHelinem BbIJENIEHHBIE NMEPCIEKTUBHBIC JIMHUM THOpuaoB Tabaka F6-F8 Oymyr
U3y4aThbCs B BBICUIMX 3BEHBSX CEJIEKLIMOHHOTO IIpoliecca.
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B npeaBaputenbHOM COPTOMCHBITAHUM MPOXOAUIN OLEHKY TMEpPCIEKTUBHBIE COpTa
Tpanezong 59 — cpeaHecnenbiii COPT, MPEBBIMIAIOIINAN CTaHAAPT MO KOJIMYECTBY JIMCTHEB, MX
pasmepaMm U ypoxaiiHoctu, u Tpanezonn 1187 — cpenHecnenblii, MHOTOJUCTHBIA COPT.
YPpokalilHOCTh 3THUX COPTOB IMPEBBIIIANA YPOKAWHOCTh cTaHaapTa Tpane3onyn 15 Ha 4,4 1/ra u
6,6 11/Ta, COOTBETCTBEHHO (Ta0I. 4).

Ta6auna 4. XapakTepuCTHKA NEPCHEKTHBHBIX COPTOB TA0AKA MO JAHHBIM
NnpeBapuTeILHOr0 coproucnbiTanusi, Kpacuonap (2009-2011 rr.)

JHu oT Pa3mepsl nucra,
Koin-Bo N
HoCaaKu cM YpoxkalHOCTb,
Copt JINCTHEB,
1o 1 moMm- - m/ra
KH ' JUIMHA | IIHPHHA

Tpanezonn 15(ct.) 60 25 24,0 19,3 25,8
Tpanezonn 59 58 30 32,2 20,0 30,2
Tpanezonna 1187 60 32 34,5 21,5 32,4

B TocymapcTBEHHOM COpPTOMCIBITAHMM IPOJOJDKAIOT —IMPOXOJIUTh OLIEHKY JIBa
MEepCIeKTUBHBIX copTa Tabaka Tpamesong 25 u Ulentanbckuii. Copra cpegHecnenoro Tuma
pa3ButTusa. Tpame3oHa 25 — 3€JCHOJUCTHBIM, KPYMHOJUCTHBIA COPT (AJIMHA JIUCTA CPEIHETrO
apyca okoio 44 cwm, mupuHa OKoyo 28 cM), ypokaiHOCTh 28—-30 1/ra, BBIXOJ CHIpbS 1-T0O
ToBapHOTO copra 90%, yCTOMYMB K NEPOHOCIOPO3y, BUPYCY TaOa4HON MO3aWKH, YepHOU
KopHeBoW THuiM. LllenTanbcKuil-3e1eH0NUCTHBIN copT coproThna OCTPONIUCT, KPYIHOJUCTHBIN
(nmuHa mucTa 45 oM, mupuHa 28 cM), ypoxaitnocts 30-35 m/ra.

Oo0cyxaenne

B coBpeMEHHBIX YCIOBHAX IPHU BBICOKOM CTOMMOCTH DHEPrOPECYPCOB AKTYaJIbHBIM
CTaHOBUTCS MOJyYEHUE COPTOB, COUETAIOUINX BBICOKUM ypOKail ChIPbsl C paHHUMHU U CPETHUMU
CpOKaMH pa3BUTHUS TaOauHBIX PACTEHUH, O3BOJISIONIMMHU MOJIy4aTh TOTOBOE ChIphE HE MpHberas
K HCKYCCTBEHHOM JTOCYIIIKE.

Kpome Toro, HeGoibiiMe MO IUIOM@AM M MaTepUalbHO ciaboobecreueHHbIe
KPCCThAHCKHUE U @epMepCKI/Ie XO03SMCTBA HYXJAOTCAd B COpPTax, HCOPUXOTIIUBBIX K YCIIOBUAM
BBIpAIMBaHUS, HE TPEOYIONIMX 3HAUUTENBHBIX MAaTEepPHAIbHBIX 3aTpar Ui TOJy4YeHHs
CTaOUJIBHO BBICOKUX YpPO’KAaeB, IO3BOJISIIOIIMX COKPAaTUTh JOJNI0 PYYHOTO Tpyda IpH HX
BO3/IEIBIBAHUM (COKpallleHHe 4Hcia JOMOK 0e3 morepu ypoxas). I[loaTomy K coznaBaeMbIM
copTaM IpPEeIbABISIOTCS ONpe/esIeHHbIe TPEOOBAHUS: 3TO CKOPOCIEIOCTh, BBICOKUN TEMIT POCTa,
COMIKEHHBI TEpPUOJ CO3pEBaHMS JIMCTHEB, BBICOKHE BKYCOBBIE KadecTBa U Jpyrue
XOSHﬁCTBeHHO—HeHHBIe IMPU3HAKH.

Kpome Toro, copta AOJKHBI COOTBETCTBOBATh MPUPOAHBIM OCOOEHHOCTSIM Poccuiickoit
Oenepannu. JTa TpolieMa Ype3BBIYANHO CIIOXKHA, YYHTHIBAas CIENU(PUISCKUE TOYBEHHO-
knuMmaTndeckue ycioBuss P®. IloaToMy ogHMM M3 Ba)KHEHWIIMX MPHU3HAKOB, OINPEIEISIONINX
BO3MOXHOCTb BO3ACJBIBAHHA COpPTa B KOHKPETHBIX ITOYBCHHO-KIMMATHUYCCKUX YCIIOBUAX,
ABIIIETCS  BEreTalMoHHbIM nepuoa. C  UIMHOM  BEreTallMOHHOIO IIEpUOAA  CBs3aHA
MPOJAYKTUBHOCTh, KAYECTBO CHIPbs, YCTOMYMBOCTH K Oosie3HSIM U BpeauTensiM. CKopocnenocThb
MI03BOJISIET COPTY HAaOpaTh BEreTaTUBHYIO Maccy 3a 0osiee KOPOTKHUI CPOK M «yHTH» OT OoJie3HeH
Y BpEIUTEIIEH.

[IpoBeseHHBIE MHOTOJETHHUE HCCIEIOBAaHMS MO3BOJWIM  MOJYYUTh  OOUIMPHBIN
CEJIEKIIMOHHBIM MaTepHal, OTBeYaloU[Nil TpeOOBaHUSIM COBPEMEHHOTO TaOayHOTO MPOU3BOICTBA,
a TaKk)Ke YJO0BJIECTBOPSIOLINI MOTPEOHOCTAM Masloro Ou3Heca.
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BriBoabI

1. MOHUTOPHHT KOJUIEKIIMOHHBIX COPTOOOPA3LOB, XapaKTEPU3YIOMIMXCS IIUPOKUM
noJUMOP(U3MOM, TO3BOJMI BBIIEIUTh COPTA-JAOHOPHI I HMCIOJIb30BAaHUS B CEJCKIUH Ha
ONTUMAJIbHBIA BEreTallMOHHBIA NEPUOA, NPOAYKTUBHOCTH, Kau€CTBO ChIPbs, YCTOMYMBOCTH K
00JIE3HAM.

2. Coznmanbl THOpPHUIHBIE KOMOMHAIIMH, COYETAIONINE B OJHOM T'€HOTHUIIE ONTHUMAIBHBIN
BETETAIMOHHBIN TIEPHO/JI, BHICOKYIO MPOAYKTHBHOCTH (25—-30 11/Ta), BHICOKOE KAdyeCTBO CHIPHS
(BBIXOA CBIPBsi 1-rO0 TOBapHOTO copra HEe MeHee 85%), YCTOHYMBOCTh K OCHOBHBIM OOJE3HSIM
(mepoHocnopo3, BUpyC TabauHOIl MO3auKH, YepHasi KOPHEBAsi THUIID).

3. B npeaBapuTeabHOM COPTOUCIIBITAHUN MPOXOAST OLIEHKY JIBa HOBBIX NEPCIIEKTUBHBIX
cpennecnenbix copra: Tpamesonn 59 (yposkaiiHocTs 30,2 11/ra, BBIXOJ CBHIPhSI 1-TO TOBapHOTO
copra — 95%, ycToluMB K 4YEpHONl KOPHEBON T'HWJIM, IEPOHOCIOPO3Y, BUPYCY TabauyHOUN
Mo3auku) u Tpamnezonn 1187 (ypoxkaitHocTs 32,4 11/Ta, BBIXOJ IEPBOrO TOBAPHOTO copTa — 85%,
YCTOMYMB K YEPHOU KOPHEBON THUJIU, BUPYCY Ta0auyHOW MO3auKHU, IIEPOHOCIIOPO3Y).

4. B cucreme ['ocymapCTBEHHOTO COPTOUCIBITAHHUSA MPOXOIAT OICHKY JBa HOBBIX
NEPCIEKTUBHBIX COPTa CPEAHECIHENOoro Tuma pa3Butusa: Tpamnesonn 25 (ypoxkallHOCTh 28—
30 u/ra, BbIXOA ChIpbs 1-ro ToBapHoro copra — 90%, ycToiluMB K 4YepHOl KOpPHEBOW T'HUIIH,
BUpPYCY TabauHOW MO3auKH, lepoHocnopo3y), Lllentansckuii (ypoxaitnocts 3035 1/ra, BEIXOA
ceIpbsi 1-ro TOBapHOTrO copta — 90%, YCTOMYMB K YEpHOW KOPHEBOI T'HUJIM, BUPYCY TabauHOM
MO3aUKH, TIEPOHOCTIOPO3Y).
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