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HomeHKnaTypHble CTaHAapPTbl COPTOB penbl U TypHenca
cenekuuu BUP

MpoBeaeHo H6OTaHWYECKOe M MOJIeBOE WMCC/efOBaHME YeTbipex COPTOB penbl U TypHenca (Brassica
rapa subsp. rapa) cenekumm BUP M3 KONNEKUUN TEHETUYECKUX PECYPCOB KOPHEMMOAHbIX Ky/AbTyp
cemelicTBa Brassicaceae. HomeHKnaTypHble CTaHZApTbl ABYX COPTOB TypHenca: ‘Boptdenbackuid’,
‘XnbuHckni'® n pByx copTtoB penbl: ‘Kapenbckaa’, ‘Conoselkan’, cOXpaHAEMbIX B KMBOM BUAE
B Kosnekumn BUP, obopmaeHbl 1 06HApoA0BaHbl B COOTBETCTBMM C NMPaBUIaMU U PEKOMEHAALMNAMM
MeXAyHapoaHOTrO KOOEKCa HOMEHKATypbl Ky/NbTYPHbIX pacTeHWi. HomeHKAaTypHbld cTaHgapT
KaXgoro copta npeactaBneH repbapHbIM /JMCTOM, Ha KOTOPOM pasMelleHbl YacTu pacTeHuA
nepBOro roga pPa3BUTUA, HECYLUME OCHOBHbIE COPTOBbIE MPWU3HAKU AAHHbIX KYNbTYp, — PO3ETOYHbIN
NINCT 1 KopHennog,. lepbapHble AUCTbl JONOAHEHbI doTOrpaduamm n cemeHamu. HomeHKNaTypHbIe
CTaHAapTbl nepegaHbl B GOHA HOMEHKAATYPHbIX TUMNOB lepbapua KynbTypHbIX PacTeHUA MUpa, MX
OVKUX poguyen u copHbix pacteHui (WIR).

Knroueevle cnosa: kKynotypHaa dnopa, Brassica rapa L., cenekumoHHble copTa, lfepbapuii BUP (WIR),
CeNEeKLUMOHHO LieHHble NPU3HaKK, NoNeBol reHbaHK

bnazodapHocmu: PaboTa BbIMONHEHA B pamKax rocygapCTBEHHOro 3afaHua Mo Teme «PacKkpbiTve
Hay4YHOro noteHumMana repbapHoi Konnekumu BUP Kak ocoboit cneumduyeckon eauHuLbl XpaHeHUs
MMWpPOBOro arpobuopasHoobpasus AN HaydyHo 06OCHOBaHHOM Mobuansauum, 3¢GpPeKTUBHOro
M3yYeHUA U COXPaHEHUA reHoPOoHAA KYNbTYPHbIX PAaCTEHUIN N UX AUKUX pogmdein» FGEM-2022-0006.

Ana yumupoesaHusa: KopHioxuH [./1., TanosuHa .B. HOmeHKnaTypHble cTaHAapTbl COPTOB penbl
n TypHenca cenekuun BUP. Vavilovia. 2024;4(3):3-9. DOI: 10.30901/2658-3860-2024-3-03

© KopHtoxuH [./1., TanosuHa I.B., 2024
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Dmitry L. Kornyukhin, Galina V. Talovina

N.I. Vavilov All-Russian Institute of Plant Genetic Resources, St. Petersburg, Russia

corresponding author: Dmitry L. Kornyukhin, dkor4@yandex.ru

Nomenclatural standards of turnip cultivars bred in VIR

Desk and field studies of four turnip cultivars (Brassica rapa subsp. rapa) bred in VIR using material
from the Brassicaceae root crops collection (VIR) have been conducted. Nomenclatural standards
for two fodder turnip cultivars ‘Bortfeldskij’ and ‘Hibinskij’, and two vegetable turnip cultivars
‘Karel’skad’ and ‘Soloveckaa’, mantained in the VIR collection, were prepared in accordance with
the recommendations of the International Code of Nomenclature of Cultivated Plants (ICNCP)
and registered in the VIR Herbarium database. The nomenclatural standard of each cultivar is
represented by a herbarium sheet that contains parts of a plant in the first year of development,
which bear the main cultivar characteristics of the crop, i.e. the rosette leaf and root, supplemented
by photos and seed samples. The prepared specimens were deposited at the Herbarium of
Cultivated Plants of the World, their Wild Relatives and Weeds (WIR) at the National Center for Plant
Genetic Resources.

Keywords: Brassica rapa L., nomenclatural standard, Herbarium of Cultivated Plants of the World,
their Wild Relatives and Weeds (WIR), released cultivars

Acknowledgment: The research was carried out within the framework of the State Assignment to the
N.I. Vavilov All-Russian Institute of Plant Genetic Resources according to a budgetary project, Topic
No. FGEM-2022-0006 “Disclosing the scientific potential of the herbarium collection at VIR as an
independent specific unit of worldwide agricultural biodiversity conservation for scientifically justified
mobilization, effective studying and preservation of genetic diversity of cultivated plants and their wild
relatives”.

For citation: Kornyukhin D.L., Talovina G.V. Nomenclatural standards of turnip cultivars bred in VIR.
Vavilovia. 2024;7(3):3-9. (In Russ.). DOI: 10.30901/2658-3860-2024-3-03

© Kornyukhin D.L., Talovina G.V., 2024
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BsepeHue

CenekumoHHaa paboTa No co34aHWO COPTOB
TypHenca M penbl A8 Halel CTpaHbl Besiacb
C MOMEHTa NOCTyMn/eHUa nepsblXx 06pasLoB
B Konnekumio BUP B 1922 roagy. ABTOpbl COPTOB
C03JaBa/iM UX Ha ocHoBe COBpPaHHOroO MMPOBO-
ro reHeTM4yecKoro pasHoobpasusa 3TUX KyAbTyp.
B xoge paboTbl ocyliecTBneH NOUCK maTepuana,
nogxoaauero ana odopmieHMA HOMEHKNATyp-
HbIX CTaHZAPTOB copToB Brassica rapa L. cenek-
umMn BUP ana Taknx KynbTyp Kak pena u TypHenc
n3 nmetoweroca B ¢oHae Mepbapma KynbTypHbIX
pacTeHWU MUPa, UX ANKUX POSMYEN U COPHbIX pac-
TeHuii BUP (WIR). 9ToT repbapHbIii maTepuan oco-
6eHHO LeHeH BBMAY TOrO, YTO MO AaTe COo34aHusA
OH MAaKCMMasibHO NPUBAMKEH KO BPEMEHM, Koraa

3T copTa b6biAn BbiBEAEHDI.

Martepuanbl u metogbl

MaTepuranom nocnyxuam obpasupl KoANeKLUn
rEHETUYECKUX PECYpPCOB KOPHEMNOAHbIX KyAbTyp
cem. Brassicaceae, coxpaHaemble B NMONEBOM reH-
6aHke HMNB «MywKnHckne m MNasnosckue nabopa-
Topun BUP», u o6pasubl fepbapus KynbTypHbIX
pacTeHW MUpa, UX AUKUX POAMYEN WU COPHbIX
pacteHuit BUP (WIR). Bbibop repbapHoro obpas-
LUa, NoAXoAAlero Ans BbINOAHEHUA YHKLMU
HOMEHK/ATYpHOro CTaHAapTa copTa, npoBedeH
B COOTBETCTBMM C NONONKEHUAMN MeXKayHapoaHO-
ro KOAEKca HOMEHKNATYPbl KYNbTYPHbIX pacTeHUM
ICNCP (Brickell et al., 2016; International Code...,
2022), HanpaBNeHHbIX Ha YHUDUKALMIO U KOHCep-
BaUMIO HasBaHWA copToB. lepbapHble o06pasybl
COpTOB NMpeAcTaBAeHbl Ha HECKO/IbKUX repbapHbIX
nmcTax. B KayectBe HOMEHK/MATYpHOro CcTaHZapTa
copTa M3 HUX BbibpaH Hanbonee MHGOPMATUBHDIN,
C XOpPOLWO COXPaHMBLUMMMUCA YACTAMW PaACTEHWUN.
Bce obpasubl cogepaT TUMUYHBIN PO3ETOYHbIN
JINCT, NonepeYHbIn U NPOAONbHbIA Cpe3bl KOpHe-
nnoga. B KauyectBe HOMEHK/IATYpPHOro CTaHAapTa

BblbpaH 0aMH repbapHbIA NCT, OCTajibHble ABAA-
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toTcsa aybnetamum.

O6pasubl COPTOB, ANA KOTOPbIX CO34aBanu

HOMEHK/NATypHble CTaHAapTbl, OblAn  BbiCceAHDI
C LLe/Ibl0 YCTaHOBMEHUA MOPGONOTMYECKON UAEH-
TUYHOCTU COPTOB OPWUIMHaNam, NPeAcTaBAEeHHbIM
B8 repbapun BUP. MpunoxeHbl ¢oTorpadumn pac-
TEHWH, BblpaweHHbiXx B 2024 roay, u pobasne-
Hbl OPUrMHANbHblE NPOBbI CeMAH KaXAoro copra.
lepbapHblie 06pasLbl CHabKeHbl STUKETKOWN C Noga-
MUCbIO 3KCMepTa, NOATBEPKAAMLLEN ayTeHTUY-

HOCTb NpeacTaB/IeHHOro martepuana.

HomeHKnaTypHble cTaHAapTbI

TypHenc copT  ‘bopTtdenbackmit’,  aBTo-
pbl: E.H. CuHckas, M.A. Wle6anuHa — Brassica
rapa subsp. rapa ‘Bortfeldskij’ E.N. Sinskaya,
M.A. Shebalina.

Nomenclatural standard: [MpoucxoxaeHue:
Buwepckoe OMbITHOE Nofe CeBEepHOro pacTeHu-
eBoacTBa, noces 1945 roga; penpoaykuuma: lNas-
NIOBCKaA onbiTHasA cTaHuma BUP (/leHnHrpaacKkan
061.), K-359. 07 X 1968. Cobpanu: KannHunHa B.A4.,
JasblipoBa A.A., onpegenuna: ®paHukesmy H.B. —
Origin: Vishera experimental field of northern
crop production, sown in 1945; reproduction:
Pavlovsk Experiment Station of VIR (Leningrad
Region), k-359. 07 X 1968. Coll.: Kalinina V.D.,
Davydova A.A., det.: Frantskevich N.V. WIR-25731
(punc. 1).

lMpumeyaHue:  HOMEHKNATYPHbIA  CTaHAAPT
copTa umeeT Tpu aybaunkaTa.

CopT BbiBegeH EBreHuen HuKonaesHon CuH-
ckoii M Mapueir AnekcaHgposHoi LlebannHoit
(Zarubaylo et al., 1949) u nepeaaH B locyaap-
CTBEHHOEe copToucnbiTaHne B 1929 r. 3TOT TypHenc
6b11 WNPOKO paitoHMpoBaH B 1943 roay B 34 peru-
oHax CCCP (Zonal adaptation ..., 1956). OTHOoCKTCA
K coptotuny ‘bopTtdenpackmin’. CopT oTMeYeH KaK
cpeaHecnenbli, YporKanHbl, NEXKUA NpU XpaHe-
HUW U UMEIOLLMI BKYCHYIO COYHYIO MAKOTb (B roapl
Benukoit OTeuyecTBEHHOW BOMHbI MCMOAbL30BACA

B KauyecTBe CTO/I0BOro copTa).
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TypHenc copT ‘XubuHckuid’, astopbl: U.I. dix-
denba, B.A. BbikoBckuit — Brassica rapa subsp.
rapa ‘Hibinskij’ I.G. Eykhfel'd, V.Ya. Bykovskiy.

Nomenclatural standard: [poucxoxkaeHue:
MonApHaa onbiTHas cTaHuMa BUP (MypmaHcKas
06n.); penpogykuua: MaBnoBcKasa OMbITHaA CTaH-
uma (NeHuHrpaackas o6n.), k-363. 08 X 1973.
Cobpana: Lapanosa H.B., onpeaenuna: MMueso-
Baposa H.C. — Origin: Polar Experiment Station of
VIR (Murmansk Region); reproduction: Pavlovsk
Experiment Station of VIR (Leningrad Region),
k-363. 08 X 1973. Coll.: Sharapova N.V., det.:
Pivovarova N.S. WIR-97396 (puc. 2).

lMpumeyaHue:  HOMEHKNATYPHbIA  CTaHAApPT
copTa umeet aga gybaukara.

CopT cenekuuun MonapHOM ONbITHOW CTAHLMMK
BUP (Shebalina, Sazonova, 1985) 6bin co3gaH Ao
1938 roga WoraHom TlaHcoBuuyem 3Sixdbenbaom
n BaneHTHOM AKoBnesuMyem BbIKOBCKMM MeTO-
[om maccosoro otbopa Ha 6ase copTta TypHenca
‘Octep3yHaomckuii’ (Zarubaylo et al., 1949). Bbin
paioHMpoBaH B ApxaHrenbckon M MypmaHCKown
..., 1956).

CopT xapaKTepm3yeTcs CKOPOCMenocTbio, cpeaHe-

obnactax B 1950 r. (Zonal adaptation

YPOXKAMHOCTbIO, OT/IMYaeTcA ObICTPbIM HapacTa-
HMEeM Mmaccbl KopHennoga, obnagaeT BbICOKOM
CEMEHHOM  NPOAYKTUBHOCTbIO, OTHOCUTENbHOW
YCTOMUYMBOCTBIO K KWae U ABAAETCA YCTOMYMBBIM
K paHHEMY LBETEHMIO.

Pena copt ‘Kapenbckasa’, astop: W.[. 2dix-
denbpn, — Brassica rapa subsp. rapa ‘Karel’skad’
I.G. Eykhfel'd.

Nomenclatural standard: [poucxoxkaeHue:
MonApHaa onbiTHas cTaHuMa BUP (MypmaHcKkas
06n.); penpogykuua: MaBnoBckasa OMbITHaA CTaH-
uma BUP (SleHnHrpaackana o6..), k-804. 08 X 1973.
Cobpana: Lapanosa H.B., onpeaenuna: MMuso-
Baposa H.C. — Origin: Polar Experiment Station of
VIR (Murmansk Region); reproduction: Pavlovsk
Experiment Station of VIR (Leningrad Region),
k-804. 08 X 1973. Coll.: Sharapova N.V., det.:

Pivovarova N.S. WIR-97391 (puc. 3).

=
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lMpumeyaHue:  HOMEHKNATYPHbIA  CTAHZAPT
copTa UMeeT oguH aybnukar.

[JaHHas pena BbiBegeHa Ha MonapHOM OnNbITHOM
CTaHuuMn BUP Ha ocHoBe mecTHoOro copta Kapenb-
ckoit ACCP (Brezhnev, 1960). UcxogHble cemeHa
nonyyeHbl B ceBepHol Kapenuu B 1923 r. u nepe-
OaHbl B Konnekuunto BUP W.T. dinxdpenbgom. CopTt
3apernctpuposaH B Konnekuun BUP B 1946 rogay.
Ero paioHupoBann B 1950 r. B ApxaHrenbckom
n MypmaHckon obnactax (Zonal adaptation ...,
1956). KopHennoa uMmeeT ya0B/IETBOPUTE/bHbIE
BKYCOBbIEe KauecTBa M OT/IMYAETCA XopoLleli (Bbico-
KOWM) NEKKOCTblO, COPT YyCToMuMB K HakTepuosy

n pomosy.

Pena copt ‘ConoBeukasn’, aBTop: HeM3BecTeH —
Brassica rapa subsp. rapa ‘Soloveckad’, author
unknown.

Nomenclatural standard: [MpoucxoxaeHue:
MonapHaa onbiTHas cTaHumMa BUP (MypmaHckas
06.); penpoaykuma: NMaBnoBCKasa ONbITHAA CTaH-
umna BUP (NeHuHrpaackas o6n.), k-803. 02 X 1968.
AA.,

onpeaenuna: Mueosaposa H.C. — Origin: Polar

Cobpanu: KanuHumHa B.A., [OasblgoBa
Experiment Station of VIR (Murmansk Region);
reproduction: Pavlovsk Experiment Station of
VIR (Leningrad Region), k-803. 02 X 1968. Coll.:
Kalinina V.D., Davydova A.A., det.: Pivovarova N.S.
WIR-25742 (puc. 4).

lMpumevyaHue:  HOMEHKNATYpHbIN  cTaH4apT
copTa umeert aga aybauKarta.

CopT 3apeructpumpoBaH B Koanekuum BUP
B 1945 rogy. OH 6bin1 OoTcenekTMpoBaH Ha MNonsap-
HOM oOnbITHOM cTaHuuMm BUP n nonyunn HasBa-
HWe OT MecTa ero A/UTeNbHOro BO3A4e/blBaHUA
Ha ConoBeukux octpoBax (Shebalina, 1974). Pait-
oHMpoBaHMeM copTa (1950 r.) oxBayeHbl ApxaH-
renbckana, MypmaHcKada, Kamuatckasa, TromeHcKaa
obnactn n Komu ACCP (Zonal adaptation ..., 1956).
[aHHaa pena oOTIM4YaeTcA Xopolein npucnoco-
6neHHOCTbIO K ycnoBuam KpaitHero Cesepa. CopT
YCTOMYMB K XON04y, K KamyCTHON MyXe W yporKa-

€H, XOpowo pacTeT Ha 60N0THbIX no4ysax, Xxos1040-
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CTOEK, OT/In4aeTCA NEeXKOCTbio, cpean CTON0BbIX BVITaMVIHaCBKOpHEI'IﬂO,CI,aX.

pen ABnAaeTca oAHMM U3 Iingepos No coaepKaHuUo

Puc. 1. HomeHKNaTypHbIii CTaHZAPT TypHenca Puc. 2. HomeHKnaTypHbIil CTaHAAPT TypHenca
‘boptdenbackmit’ (WIR-25731) ‘XnbuHcknit’ (WIR-97396)
Fig. 1. Nomenclatural standard of fodder turnip Fig. 2. Nomenclatural standard of fodder turnip

‘Bortfeldskij’ (WIR-25731) ‘Hibinskij’ (WIR-97396)
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Puc. 3. HomeHKNaTypHbIi CTaHAAPT penbl
‘Kapenbckasa’ (WIR-97391)

Fig. 3. Nomenclatural standard of vegetable
turnip ‘Karel’'skad’ (WIR-97391)
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. B. Cokonosa

depepanbHblii UCCef0BaTENbCKUIN LLEHTP BCepoccuimicknin MHCTUTYT
reHeTMYeCcKnx pecypcos pacteHuii umenun H.W. Basunosa,
CaHkT-MNeTepbypr, Poccusa

WU. . YyxuHa

asmop, omeemcmeeHHsblli 3a nepenucky: i.chukhina@vir.nw.ru

depepanbHbIN UCCeA0BaTENbCKUIA LLEHTP BCEpPOCCUNCKUN UHCTUTYT
reHeTUYeCKUX pecypcoB pacteHunit umeHun H.W. Basunosa,
CaHkT-lMeTepbypr, Poccusn

HoBbi¥ copT amapaHTa ‘PpaHT’ cenekuun BUP

KynbTypHbIA amMapaHT MMeeT MULLEBY LLeHHOCTb 6iarogapsa cbanaHCMPOBAHHOMY COAEPMKAHMIO
B CEMeHax W NNCTbsAX DOesIKoB, KMPOB, YIMEBOAOB, MUKPO3/IEMEHTOB M MMWHEPA/IOB, @ TaKXKe OH
OT/INYAETCA MHTEHCMBHbLIM POCTOM M BbICOKOM MPOAYKTUBHOCTBIO cemAH M Buomaccel. B Poccum
amapaHTbl [0/roe BpemsA He BbI3blBa/M 0COBOro MHTEpPeca KaK BO34e/biIBAeMble pPaCTeHUs.
Ha HeobxoAMMOCTb NPUMEHEHUSA UX B CE/IbCKOM XO3AMCTBE B Ka4yecTBe HOBOW KOPMOBOM Ky/abTypbl
ewe B 1932 rogy yKasbiBan akagemuk H.W. Basnnos.

B BWP npoBefeHa cenekumoHHasa paboTa Mo CO34aHWIO HOBOTO cpeaHecnesnoro coprta ‘PpaHT’.
McxopHbI maTepuan ans cenekumu 6oin cobpaH aBTopom copta [.B. COKON0BOW B 3KCNeAULMU MO
Muanm B 2018 r. CopT peKoMeHAyeTCA Kak UCTOYHMK CbipbA ANA NONYYEHUA HAaTyPaNbHOrO NULLEBOrO
Kpacutens, Ans ynorpebneHua noberos B MULLy M MPUrOTOBJEHMA Yasd M3 JIMCTbEB, @ TaK¥Ke Kak
[EeKopaTUBHOE pacTeHMe.

B cooTBeTcTBUM C TpeboBaHMAMM MeKAYHAPOAHOro KoAeKca HOMEHKNATYPbI KY/NIbTYPHbIX PACTeHWUM
B 2024 r. obopmMaeEH U 3aperncTpupoBaH HOMEHKAATYPHbIM cTaHaapT Amaranthus cruenthus L.
‘OpaHT.

Knruesole cnosa: Amaranthus cruenthus ‘©paHT, HOMEHKNATYPHbIV cTaHAapT, repbapuit WIR

bnazodapHocmu: HoOMeEHKNATypHbIM cTaHZapT odopMAeH B pamKax peanusaumu [porpammel
pa3BuTMA HaLMOHANbHOTO LEHTPA FrEHETUYECKMUX PECYPCOB pacTeHUI MO cornaeHunto ¢ MMHOBpHayKu
Poccuun ot 15 deBpana 2024 roga Ne 075-02-2024-1090. PaboTa Mo M3y4eHWUIO COPTA BbIMOAHEHA
no teme HUP FGEM-2022-0003 «MwupoBble pecypcbl OBOLUHbIX WM 6HaxyeBbiX Ky/AbTyp KOANEKLUU
BUP: 3¢bdeKTMBHbIE MYTWU PACKPbITUSA 3KONOrO-TeHETUYECKUX 3aKOHOMepPHOCTEW GOopMUMpoBaHUA
pa3Hoo6pa3na U UCNOb30BAHMUA CENEKLNOHHOIO NOTEHLMANAY.

Ana yumuposaHus: Cokonosa [.B., YyxuHa W.I. HoBbIi copT amapaHTa ‘PpaHT’ cenekumm BUP.
Vavilovia. 2024;4(3):10-17. DOI: 10.30901/2658-3860-2024-3-04

© Cokonosa [.B., YyxuHa W.I., 2024
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New cultivar of amaranth ‘Frant’ created at VIR

Cultivated amaranth has nutritional value due to the balanced content of proteins, fats,
carbohydrates, trace elements and minerals in seeds and leaves, and also is characterized by
intensive growth, high productivity of seeds and biomass. In Russia, amaranths have not attracted
much interest as cultivated plants for a long time. Academician N.I. Vavilov pointed out the need to
use them in agriculture as a new forage crop back in 1932.

VIR conducted breeding work to create a new midseason cultivar ‘Frant’. The source material for
breeding was collected by the author of the cultivar D.V. Sokolova during an expedition to India in
2018. The cultivar is recommended as a source of raw material for obtaining a natural food colorant,
for using shoots as food and making tea from leaves, and also as an ornamental plant. In accordance
with the requirements of the International Code of Nomenclature of Cultivated Plants, the
nomenclatural standard of Amaranthus cruenthus L. ‘Frant’ was prepared and registered in 2024.

Keywords: Amaranthus cruenthus ‘Frant’, nomenclatural standard, herbarium WIR

Acknowledgment: The nomenclatural standard was prepared within the framework of the
implementation of the Development Program of the National Center for Plant Genetic Resources
under the agreement with the Ministry of Education and Science of Russia dated February 15, 2024
No. 075-02-2024-1090. The cultivar was studied under the research topic FGEM-2022-0003 “Global
genetic resources of vegetable and cucurbit crops in the VIR collection: effective ways to disclose
ecogenetic patterns in the formation of their diversity and utilization of breeding potential.”
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KynbTypa amapaHTa HacuuTbiBaeT 6onee
6000 net, 4yTOo noOATBEPXKAAETCA apXeoboTaHu-
YecKMMM Haxoakamu Amaranthus cruentus L.
M3 packonok B Mekcuke B neuiepe B TeayKaHe.
LLinpokoe ncnonb3oBaHMe amapaHTa BO BpemeHa
LMBUAN3ALMMN AUTEKOB 3adMKCMPOBAHO WUCTOPU-
YEeCKMMMU MUCbMEHHbIMW LOKYMeHTamu (Brenner
et al., 2000). BosgenbiBaemble pacTeHUA amapaH-
Ta OT/IMYAIOTCA WMHTEHCMBHbIM POCTOM, BbICOKOWM
NPOAYKTUBHOCTbIO CeMsAH Mnu Guomaccsl, 60/b-
LWMM coaepKaHMem B CeMeHax U JINCTbAX MOJHO-
LeHHoro 6enka ¢ yHMKanbHbIM aMUHOKUCAOTHbIM
coctaBom (Kononkov, 1998; Sokolova et al., 2021).
Ero BbiCOKaa nuwesas LeEHHOCTb 0bycnosne-
Ha cbanaHCMpPOBaAHHOCTbIO coAepKaHuAa OeNKos,
YKMPOB, YrNEeBOAOB, MUKPO3/1IEMEHTOB U MUHEpa-
nos (Aletor et al., 2002; Gins et al., 2017).
KanopuiiHoCTb CeMAaH amapaHTa CcocTaBAA-
et 371 Kkan Ha 100 rpamm, nuctbes — 23 KKan.
B cemeHax 1 ancTbax obHapyKeHa HesaMeHUMasn
AR YesloBeKa aMMHOKMCIOTA — JIM3UH, COAEPIKA-
HWe KoTopoi B ABa pasa bosblue, Yem y MeHu-
Lbl, U B TpW pa3a bonbLue, YeM Y KYKYpy3bl U COPro
(Bressani et al., 1987; Dodok et al., 1994; Sokolova
et al., 2021). CemeHa amapaHTa — UCTOYHUK MONY-
YeHWs macna U CcKBaneHa. MOAMHEHACbIWEHHbIN
YINeBOAOPOA, CKBajsieH LWWPOKO NpUMeHAeTcA
B MeAMUMHe B KayecTBe aflbloBaHTa B BaKLMHaX,
MMMYHOMOAYNATOPA W aHTMOKCMAAHTA B KOM-
NJeKCHOW Tepanuu psaga 3aboneBaHun, TaKux
KaK auabeT M uwemmyeckas 60se3Hb, a TaKxke
B COCTaBe KocMeTuyeckux cpeacts (Huang et al.,
2009). MmetoTca yKasaHUA, YTO CKBa/leH CHWXKa-
€T YPOBEHb XO/IeCTEPUHA U YMEHbLUAET PUCK pas-
BUTUSA OHKOJIOTMYeCcKMX 3abonesaHuin (Miettinen,
Vanhanen, 1994; Rao et al., 1998; Smith, 2000).
Bo3spoxaeHne wuHTepeca K Amaranthus L.
B KOHUge XX BeKa CBA3aHO C UCC/ef0BaHMAMM MO
M3YYEHMIO XapaKTEPHOro 4158 aMapaHTOB Mexa-
HM3ma C4-boTocMHTE3a, a TaKXKe YHWKaAbHbIM
OUNOXMMUYECKMM COCTaBOM W YHUBEPCA/bHbIM
npumeHeHunem (Venskutonis, Kraujalis, 2013). Ama-

PaHTbl U3BECTHbI KaK Ncesgo03epHOBblIe, OBOLLHbIE,
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KOPMOBbIE U AEKOPATUBHbIE PaCTeHUA, a TaKXKe
NOABNAIOTCA U HOBble HAaMNPaBAEHUA UX UCMONb30-
BaHWSA, HaNpumep, 41° NPOU3BOACTBA CTPOUTE/b-
HbIX maTepunanos (Evon et al., 2021). Tpu Buaa:
Amaranthus caudatus L., A. hypochondriacus L.
n A. cruentus L., y KOTOpbIX MpenmyLLecTBEHHO
MCMNO/NIb3YIOTCA CeMEeHA, OTHOCAT K MCeBA03epHO-
BbIM Ky/nbTypam. B HacToAwee Bpemsa amapaHTbl
BO3/€e/1bIBAlOTCA pagM MosyYeHUA rapaHTUpPOBaH-
HOro yporKas CeMsH, rMaBHbIM 0bpa3om, B CTpa-
Hax EBponbl, AMepuKu u AGpuKN.

B Poccun amapaHTbl gonroe Bpems He Bbi3bl-
Ba/M 0cobOro MHTepeca KaK BO34efbiBaemble
pacteHua. MNMpu 3Tom, Ha HeobxoAUMOCTb Npwu-
MEHEHMA WX B CE/IbCKOM XO03fACTBE B KayecTse
HOBOW KOPMOBOM KynbTypbl ewe B 1932 roay yka-
3blBan akagemuk H.U. Baswmnos. OH Bnepsble
3aMHTEpecoBancA amapaHTaMu nocsie Moe3aKu
B HOxkHyt0 AmepunKy B 1930 roay 1 NONOXKWA Hava-
10 KONJIeKLMW BUO0B 3TOrO poga Bo BcecotosHom
WMHCTUTYTe pacTeHueBoacTBa (HbiHe ®eaepanb-
HbI MCCNenoBaTeNbCKUIM LeHTP Bcepoccuinckui
WMHCTUTYT FreHEeTUYECKMX PECYpCcoB PacTEHUN UMme-
HW H.WN. BaBunosa (BWP). Ha cerogHalHMI OeHb
OTMEYaeTCA BO3PACTAlOWMIA MHTEpEeC K Ky/abType
B Hallel CTpaHe KaK CO CTOPOHbl Caf0BOAOB-/H0-
6utenenn n Gepmepos, TaK U KPYMHbIX CETbCKOXO-
3ANCTBEHHbIX NPeanpPUATUIA.

Pop, Amaranthus BkAto4aeT NoO pasHbIM AaH-
HbiM oT 70 go 100 BMAOB, B6O/BLLIMHCTBO U3 KOTO-
pbix nNpouspactaeTr B AMepuke (Saunders, Becker,
1984; Teutonico, Knorr, 1985). Mopdonornuecku
BMAbl amapaHTa KpaliHe pa3HoobpasHbl. B Kaue-
CTBE BaXXHbIX AMArHOCTUYECKMUX MPU3HAKOB Hawu-
6onbwee 3HavyeHMe uMetldT Mopdosormyeckue
0COBEHHOCTM cOUBETUM, LBETKOB M MJIOAOB, ANA
HEKOTOpbIX BUAO0B GOpMa JUCTOBOW MNACTUHKW.
Ha ¢eHOTMN KOHKPeTHOro BMAa B 3HAYMTENLHOM
cTeneHn BAMAIOT GaKTOpbl OKPYKaloLLel cpeabl,
TAaKME KaK [OCTYNMHOCTb MUTaTe/IbHbIX BeLecTs
W B/arn, YC/0BUA OCBELLEHMWA, NPOAO/NKUTENb-
HOCTb CBETOBOFO AHA W T. 4., YTO Bbi3blBAET 3Ha-

YUTENIbHYIO  BHYTPMBUAOBYIO  HEHOTUMUYECKYHO
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mameHumnBocTb (Costea et al., 2001). MHorue sugpbl
cBOOOAHO CKpeLLMBatoTCA, 06pasya NpPomeKyTou-
Hble TMbpuaHble popmbl. MOCTOAHHO Nponcxoan-
Wwan Mmexeupgosaa rmbpuamsauma cnocobcTeyer
pPa3MbIBaHMIO MEXBWUAOBbLIX FPaHUL,. ITO NPMBENO
K TAKCOHOMMYECKOM NMyTaHULE, K BOSHUKHOBEHMIO
NOBTOPHbIX Ha3BaHMI y OAHOrO WM TOrO Ke BUAA
MU HaZIMYUI0O OFPOMHOIO YMCNA HOMEHKNATYPHbIX
cuHoHMMOB (Mosyakin, Robertson, 1996; Trucco
et al,, 2005).
BonblwmMHCTBO KYNbTUBUPYEMBIX BMAOB
Amaranthus cbopmmpoBanucb Kak Tenaontobu-
Bble, 3aCyXOyCTOMuMBbIE W AJMHHOCTaAUWHbIE
pacTteHua (Costea et al., 2001). HecmoTps Ha 370,
KYy/IbTypa OT/IMYAETCA 3KONIOTUYECKOW NAACTUYHO-
CTblO, YTO MO3BONAET afanTUMpoBaTb ee K bonee
2009;

Rastogi, Shukla, 2013). NoaTBep:kaeHUe Tomy cny-

X0nogHbIM  pernoHam (Barrio, Afion,
YKMUT CO34,aHMe HOBOro COpTa amapaHTa ‘@paHT’.

B locymapcTBeHHOM peecTpe CenekUMOHHbIX
poctukeHnn PO npepcrasneHo 35 coptoB ama-
paHTa (State Register..., 2023). Cpeau HUX camblii
CTApPUHHBIAY COPT ‘YepruHckumiA’ 6bI1 3aperu-
cTpupoBaH B 1995 rogy u oTHocuTCcA K Haubo-
Nee npeacTaBfeHHOMY KOPMOBOMY B 3TOM pofae
HanpaBNeHWO UCMoNb3oBaHUA (Bcero 17 copTos).
(nceBao3epHoBOE)

3epHoBoe HanpasneHue

HacuYUTbIBAeT TPM COPTa, LBETOYHO-AEKopaTuB-
Hoe — 10, oBowWHOE MCNosb30BaHMe — 5.

OnAa yooBneTBopeHMA BO3PACTAIOLWETO C KaXK-
OblM TOAOM MHTepeca K KyabType M crnpoca Ha
cemeHa amapaHnTta [.B. Cokonoson B BUP 6bina
npoBeseHa cefekunmoHHasa pabota no cosga-
HUIO HOBOrO copTa ‘PpaHT. MaTepuan ana cenek-
uMn 6bln eto cobpaH B aKkcneguuun no UHAauu
B mapte 2018 roga Hemaneko o1 [xoaxnypa
(wtat PagkactaH) u npeacrtasnan coboit mect-
HYIO reTeporeHHy nonynaunio Buaos A. cruentus
n A. hypochondriacus.

B pe3synbTaTte U3yyeHusa ObIN0 OTMEYEHO OAHO
pacteHne 60paoBoro LBeTa, UAEHTUPULMPOBAH-
HOe KaK A. cruentus. PacTeHne nmeno ogHonosble

aKTMHOMOPOQHbIE LBETKM; JaHUEeTHble npuuseT-
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HWKW PaBHble UAN HEMHOTO ANuHHee (g0 1,5 pas)
OKO/IOLBETHMKA, FO/ible, MO Kpato C MepenoHYa-
TOM KaMMOW, Pe3Ko MpepbiBaloLLelica nocepean-
He, a Ha BeplWHe nepexoaslimne B OCTEBUAHOE
330CTpeHME; TbIYMHOYHbIE LBETKM C 5 AlueBua-
HO-NTAHUETHbIMU  JIMCTOMKAMM  OKOJIOLBETHMKA,
TbIYMHOK 0ObIYHO 5; MeCcTUYHbIe LBETKM C 5 alue-
BMAHO-NAHLETHbIMU JINCTOYKAMWU OKOJIOLBETHM-
Ka, C OCTPOM BEPLUMHOM U OTYETINBOM CPEeaNHHOMN
YKUKOW, 3aBA3b C 3 Pbl/IbLLAMM; NA0AbI — KOPUUHE-
Bble, 3N/IMNCOBUAHbIE, A/IMHHEE OKOOLBETHUKA;
CEMAHKM AaucKoBuaHble (1,2-1,6 mm B Anametpe),
OT YEepPHO-KOPUYHEBOrO [0 KPAaCHOBATO-KOPUYHE-
BOTO L,BETA.

BbI6GpaHHbIN 3K3eMnaap UMen NPAMOCTOAYUN,
Masio BeTBALMICA cTebenb U oTandyancs ocobex-
HOWM [LeKOPaTMBHOCTbIO. [lyTem camoonblieHusa oT
BbIOpaHHOro pacTeHWA NoyYeH CEMEHHON MmaTe-
puvan, M3 MOTOMCTBA KOTOPOro, B JasibHeNLem,
6b1N10 OTOOPAHO ABa CKOPOCMEsbIX PacTeHUA, He
npesbiwatowmux 130 cm BbICOTbI. 3TN pacTeHUs
ycneBann K cepeamHe ceHTabpa ¢opmupoBaTb
3penvie nnoapl B ycnosuax Cesepo-3anagHo-
ro permoHa Poccum npu NpAMOM MoceBe B IPYHT
B MEPBbIX YMCNAX UIOHA. [TOTOMCTBOM OT CKpeLu-
BaHMA BbIOPAHHbIX PacTeEHUI U ABAAETCA HOBbIN
CcOpT amapaHTa ‘Opant. B 2022 rogy Ha copTt

nony4yeHoO aBTOPCKOe CBUAETENbCTBO U NATEHT

(Sokolova, 2022).

XapaKTepucTuKa copTa

dopmumpyet
Ha 3a 90-105 pgHei. Bcxoapl nosasnatotcs Ha 5-6

CopT cpegHecnensii, ceme-
AEHb U UMEIOT CUAbHYI0 6eTaumaHWHOBYIO MuUr-

MEHTaLMIO TUNOKOTMNA. B TeuyeHMe nepBbixX
Tpex Hepenb BereTauMm Ha3eMHaa 4YacTb pacTe-
HUSA pa3BuMBaeTcs MeaseHHo. Havyano 6yToHu-
3aunm Hactynaet Ha 40-50 geHb OT noABAeHMA
BCxo4oB. K 3TOMy BpemeHW pacTteHua [ocTura-
toT 50 cm B BbicoTy (puc. 1, 2). Ux nuctoBaa nna-
CTMHKA AOCTUraloT 7-8 CM B OJIMHY, C LEe/bHbIM
Kpaem, 6opaoBO-KpacHble, a YepewoKk — 2—-3 cm

C cuabHOW beTaumaHWHOBOMW OKpackoW. boppo-
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BO-KpacHbIii cTebenb B $hasy LBeTeHus aocturaer
BbicoTbl 110-130 cm. CouBeTne — crKaTaa MeTEnN-

Ka KosocoBuAHbIX umMmonaos (Dorofeyev et al.,

=
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2019) amapaHTOBOro TWNa, MHAETEPMUHAHTHOE,
CcpepHen ryctoTbl, BEPTUKANbHO NOAHATOE WAU

cnaboHaKkNOHEHHoe.

Puc. 1. O6wumii Bug copta ‘©OpaHT’ Ha pasHbIX 3Tanax OHTOreHesa

Fig. 1. Cultivar ‘Frant’ at different stages of ontogenesis

MpoaoNKUTENbHOCTb  UBETEHMA  COCTaBAA-
et aBe Hepenn. CemeHa YepHble, AUCKOBUAHbIE,
SHAOCNEPM  MYYHWUCTBIN. YPOXKAMHOCTb  3ene-
HOW macchl 3,2—4,2 Kr/m?% YpOsKalHOCTb CeMfAH —
00 100 rpamm ¢ pacteHua. MNpoaoaKMTeNbHOCTb
nepuvoaa OT BCXOAOB A0 Hayana WMCMOAb30BaHMUA
Ha Cpe3Ky BereTaTMBHOW Macchl coctaBnsfeT 40-48
AHel, 4o Havyana ueteHma — 6070 aHeit. 3a neto
Aaet 3—4 cpe3ku noberos 418 U3rOTOBNEHUA Yas.
CopT yctoitumMe K 60ne3HAM M HeAoCTaTKy BAa-

', Nerko nepeHoCUT noBblileHHble TemnepaTypbl

BO34yxa. PekomeHayeTcA ANA MCNONb30BaHMA KakK
OEKOpaTUBHOE pPacTeHWe M KaK MCTOYHMK CbipbA
ANA NONYYEHUA HATYPaNbHOMO NULLEBOFO Kpacute-
N1, a TakXe noTpebaeHna B NULLy U NpPUroTosae-
HWA Yas U3 JINCTbEB.

B cootBeTcTBMM € TpeboBaHuAMM Mexay-
KYNbTYyp-
HbIx pacteHuii (Brickell et al., 2016; International

HapO4HOro KogeKca HOMEHK/IATypbl
Code, 2022) 6bin NOArOTOBNEH HOMEHKANATYp-
HbI CTaHZAPT copTa. PacteHue 6blno cobpaHo

n 3arepbapusmnposaHo B 2020 r. J/Iuctba U cTeb-
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Puc. 2. OTaenbHble YacTU pacTeHMA amapaHTa copTa ‘OpaHT’: A — anct, B — monogoe pacteHue,
C — cemeHa, D — nNOTHOCTb couBeTUn

Fig. 2. Individual parts of a plant of the amaranth cultivar ‘Frant’: A — leaf, B — young plant,
C - seeds, D - density of inflorescence

NI NocTeneHHO yTpaumBaloT 60pPAOBO-KPACHYHO
OKPAcKy, TaK KaK CO BpeMeHem paspyllaeTca
onpegensalowmin ee 6etaumaHuH. HomeHKknaTyp-
Hbl CTaHAApPT OQOpMNEeH W 3aperncTpupoBaH
B 6a3e AaHHbIX «lepbapuint BUP» B 2024 r. PacTe-
HWe AOCTAaTOYHO KPYNHOE, MO3TOMY €ro YacTu pas-

mMmeLlleHbl Ha NATU INCTaX.

AmapaHm memesns4amelli copT ‘PpaHT’ aBTOp
[.B. CokonoBa. — Amaranthus cruenthus L. ‘Frant’
D.V. Sokolova.

Nomenclatural standard: [MpoucxoxpeHue
HMNB «MywkuHcKkne n MNasnosckme nabopatopuu
BUP», r. MywknnH, 03 VIII 2020, cobp. Cokono-
Ba [.B., YyxuHa W.T., onp. Cokonosa [.B. — Origin:
Pushkin and Pavlovsk Laboratories of VIR, Pushkin,
03 VIl 2020, coll.: Sokolova D.V., Chukhina I.G,,

det.: Sokolova D.V., k-318, WIR-108146 (puc. 3).
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Puc. 3. HomeHKnaTypHblii ctaHgapT Amaranthus cruenthus L. ‘Opant’ (WIR-108146)
Fig. 3. Nomenclatural standard of Amaranthus cruenthus L. ‘Frant’ (WIR-108146)

lepbapHble AMCTbI NepedaHbl Ha XpaHeHue

B [epbapuit KyNbTypPHbIX PaCTEHUA MUPA, UX OUKUX
poanyent M copHbix pacteHuit (WIR) u Bowau
B COCTaB 0C060 LEHHbIX repbapHbix 06pa3LoB
HaunMoHaNbHOro LEeHTPa reHeTUYecKUX Pecypcos

pacteHuii PO.
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depnepanoHbIN NCCNeA0BaATENbCKUIA LLEHTP BCEPOCCUMCKUN MHCTUTYT
reHeTUYeCKMX pecypcoB pacTeHnn umeHun H.U. BaBnnosa,
CaHKTt-lMeTepbypr, Poccun

WU. . YyxuHa

depnepanoHbIN NCCNeA0BATENbCKUIA LLEHTP BCEPOCCUMCKUN MHCTUTYT
reHeTUYecKnx pecypcoB pacteHunit umeHun H.WN. Basunosa,
CaHkT-MNeTepbypr, Poccun

KynbtypHble aumeHun Antas B Konnekuyum lepbapua BUP (WIR)

B repbapHbIx Koanekumax PoccMM MPOMHBEHTAPM3MPOBAHO pPa3HOObOpasMe AYMEHS Ky/NbTYPHOro
(Hordeum vulgare L.), cobpaHHOro Ha TeppuTopun poccuinckon vyactn Antaa. Coopsl H. vulgare s.l.
M3 3TOro pernoHa npeacTaBAeHbl TONbKO B [epbapuu KyAbTYpHbIX PACTEHUN MUpa, UX AUKKUX
poauyeit n copHbix pacteHuin (WIR), Bcero 40 06pa3LoB, 3a UCK/IOYEHUEM €ELLE OA4HOro repbapHoro
nncta B AnTalicKom rocyaapctBeHHom yHuepcuteTe (ALTB). B Konnekuuun WIR cpegy antamckux
repbapHbix 06pasuUOB AYMEHA Ky/nbTypHoro npeobnagaer H. vulgare subsp. vulgare var. pallidum
Ser. — 36 06pasuoB. [pyrne pasHOBUMAHOCTU MpPeAcTaBiAeHbl eAUHUYHBIMW 0bpasuamu: H. vulgare
subsp. distichon var. nutans Schuebl. — gBa o6pasua, H. vulgare subsp. vulgare var. coeleste
n H. vulgare subsp. distichon var. erectum Rode ex Schuebl. — no ogHomy. Ha repbapHbix ancrax
obopmaeHbl pacTeHUs, MOArOTOBNAEHHble B pe3y/abTaTe repbapusaummn penpoayLMpOBaHHbIX
06pasuoB anTaWCKUX CTAPOLABHWMX COPTOB (naHApacoB) M3 Koajekuuu Bcepoccuiickoro
WMHCTUTYTa FeHETUYECKMX PecypcoB pacTeHuit umeHn H.U. BaswunoBa, KoTopble 6binn cobpaHbl
Ha Antae B nepBoi monosuHe XIX BeKa. U3yuyeHHble repbapHble 06pasubl HGyayT MCNOAb30BaHbI
B UCCNefoBaHUAX pa3Hoobpasua H. vulgare v uctopun ero GopmmpoBaHMA HA POCCUMIACKOWM YacTu
ANTas c UCNONb30BAHMEM COBPEMEHHbIX MOMEKYNAPHO-TEHETUYECKMUX METOAOB.

Knroueesvle cnoea: Hordeum vulgare L., repbapHble KOANEKLMU, MHOTOPAAHbIA NAEHYATbIN
M roN03€epHbINA AYMEHb, ABYPALHbIN NAEHYaTbI AYMEHb, 1aHAPaChI

BnazodapHocmu: Pabota BbinonHeHa B pamkax HUP «MccnepgosaHme 61opecypcoB B MpOCTPaHCTBEH-
HOM W BPEMEHHOM acneKTe C NPUMMEHEHNEM COBPEMEHHDBIX LIUGPOBLIX U TEHETUYECKUX TEXHONOTUIA»
Ne FGEM-2024-0002.

Ana yumupoearus: Nlnm H.10., YyxuHa W.I. KynbTypHble AuMeHn AnTtas B Konnekumu lfepbapus BUP
(WIR). Vavilovia. 2024;7(3):18-23. DOI: 10.30901/2658-3860-2024-3-05
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Cultivated barleys of Altai in the VIR
herbarium collection (WIR)

The herbarium collections of Russia have been inventoried for determining the preserved diversity
of cultivated barley (Hordeum vulgare L.) collected in the Russian part of Altai. It was found that
the collected samples of H. vulgare s.l. from this region, the total of 40 accessions, are represented
only in the Herbarium of Cultivated Plants of the World, their Wild Relatives and Weeds (WIR) at
the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), excluding one herbarium sheet
preserved in the Altai State University (ALTB). Among the Altai herbarium accessions of cultivated
barley in the WIR collection, the dominating one is H. vulgare subsp. vulgare var. pallidum Ser.
(36 accessions). Other botanical varieties are represented by few accessions: H. vulgare subsp.
distichon var. nutans Schuebl. by two, and H. vulgare subsp. vulgare var. coeleste and H. vulgare
subsp. distichon var. erectum Rode ex Schuebl. by one each. Herbarium sheets contain plants grown
from seed accessions of Altai ancient varieties (landraces) preserved at VIR, which were collected in
Altai in the first half of the 19th century. The studied herbarium samples will be used in studies of
the diversity of H. vulgare and the history of its formation in the Russian part of Altai using modern
molecular genetic methods.

Keywords: Hordeum vulgare L., herbarium collections, six-row hulled and naked barley, two-row
hulled barley, landraces
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AlumeHb KynbTypHbit (Hordeum vulgare L.) —
O4HO U3 APEBHENLLMX BO34ENbIBAEMbIX PACTEHUN,
LUIMPOKO MCMNO/b3yEMOE KaK KOPMOBas W nuuie-
Ban KynbTypa, a TaKKe B NUMBOBapeHMU. MHorue
MUCCNefoBaHUA MO 3BOMIOLMU KYNbTYPHOIO AYMe-
HSi, B TOM 4YMC/le U MONEKYNAPHO-TEHETUYECKUE,
NOCBALLEHbl M3YYEHUIO NPOLLECCOB OAOMALLIHMBA-
HUA W BbIABNEHUIO BO3MOMHbIX AMKUX MPeaKoB
(Azhaguvel, Komatsuda, 2007; Badr et al., 2000;
Brown et al., 2009; Civan et al., 2021; Kilian, 2006;
Mascher et al., 2016; Poets et al., 2015). Bonb-
LUMHCTBO PaboT MO UCTOPUWM BO3AENbIBaHUA Tex
MWW MHbIX PacTeHWit onupatotcAa Ha apxeoboTa-
HWUYECKME UCTOYHWMKM, KOTOPbIe C OA4HON CTOPOHbI
6bIBAOT OYEHb MANIOYUC/IEHHBIMW, C APYrOl — He
BCErga MOryT [OCTOBEPHO CBUAETENbCTBOBATb
0 TOM, YTO [ @aHHbI BUZ, BblpaLLMBaANCA MMEHHO Ha
aTOl TeppuTopun. Mpu U3y4yeHUU pacnpocTpaHe-
HWS HEONIMTUYECKOTO CENbCKOro Xo3alcTBa B EBpo-
ne ¢ nomolubto dunoreorpadmyeckoro aHanusa
OHK aumeHA nokasaHa BO3MOXHOCTb Npusieye-
HWSA B uMCCiegoBaHME TPAAMUMOHHBIX MECTHbIX
COPTOB fAYMEHA, TaK KaK B FeHOME COXpPaHAoT-
ca cnedpl UX AOUCTOPUYECKOTO MPOUCXOXKAEHMUA
(Jones et al., 2012). Ans BbiAcHeHMA nyTen dopmu-
poBaHus reHodoHaa H. vulgare s.l. Ha TeppuTopumn
ANTalCKOro Kpas C UCMo/sb30BaHWeEM noavmopd-
HbIX RAPD 1 ISSR mapkepoBs 6bin n3yyeHbl 0bpas-
Ubl AYMEHA CcTapogaBHel cenekuum (nepson
nonosuHbl XX BeKa) U3 Konanekuuu Bcepoccuit-
CKOTO MHCTUTYTa TEeHETUYECKUX PecypcoB pacTe-
HUI umeHn H.WU. Baeunosa (BUP), cobpaHHble Ha
Antae (Alpatieva et al., 2013). YunTbiBan nepBoHa-
YyanbHble rMnoTesbl 0 GOPMUPOBAHUN FeHOdOH-
[a anTancKMX AYMEHeN HECKONbKUMM NyTAMM,
a WUMEHHO, C nepecefeHuaMn M3 eBponeincKomn
yactn Poccuun, us LeHTpanbHon Asuun, ns Kurtas
M 13 BAMNKaAMWKNX 3emiefenbyeckux palioHoB
BoctouHoli Cubupwu, Ana cpaBHUTENbHOMO U3yye-
HMA Kpome anTanckux obpasuyos 6b11n oTobpaHbI
06pasupbl U U3 3TUX PErMoHoB. Pe3ynbTaTbl NpoBe-
[eHHOTro aHa/In3a, C OAHOW CTOPOHbI NOATBEPANIN

BO3MOMHYIO CBA3b PAAA aNTalCKMX CTapodaBHUX

=
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copToB (NaHApPacoB) AYMEHA C TPAZULMOHHLIMM
AYMEHAMW ceBepa eBponenckon 4vactn Poccum,
C Apyroii CTOpPOHbI, BbIABUAM 060c06ME€HHOCTD
MHOFOPAAHbIX FON03EePHbIX AYMEHEN OT rosnosep-
HbIX AYMeHel Kutaa n MoHronuu (Alpatieva et al.,
2013).

[na npofonKeHna uccnefoBaHus pasHoobpa-
3uA H. vulgare s.|. Ha poccuiickolt yactn Antas
(Pecnybnuka Antaii, ANTaiicKuiAi Kpai) C MCNONb-
30BaHMEM COBPEMEHHbIX MOJIEKYNAPHO-Te-
HeTUYECKMX METOAOB Havato ¢GopmUpoBaHMe
3KCnepuMMeHTanbHOW Bbl6OpPKM M3 npob pacTu-
Te/IbHOW TKaHW, OTOBpaHHbIX C repbapHbIX obpas-
LOB, U U3 06pPasLOB CEMAH CTapPOLAaBHUX COPTOB
aNTaliCKOro NPOUCXOXKAEHMA U3 KoaneKkumn BUP,
B KOTOpPOW coxpaHaeTca 6onee 20 Tbic. 06pa3LoB
KY/IbTYPHOIO AYMEHA, NpeAcTaBAeHHOro MeCTHbI-
MU popMamu, ceneKUMOHHbIMKU COPTaMU U AUKU-
Mu Bugamm Hordeum L. n3 Bcex 3emnenenbyeckmnx
perMoHoB mupa.

OfHMM M3 BarKHENLWKNX UCTOYHWKOB MHOPMA-
UMM O TaKCOHOMMYECKOM pasHoobpasuu, mop-
donormyeckmx ocobeHHOCTAX, reorpapryeckom
pacnpocTpaHeHMn U MecTax obuTaHuA pacTe-
HUI ABNAIOTCA HayyHble repbapHble KoANeKLuMu.
B nocnegHue pecatunetna repbapHble o0b6pas-
bl BCE Yalle CTAaHOBATCA 06bEeKTaMW MOSEeKyNsp-
HO-TEHeTUYECKUX uccnegosaHuii (Fomina et al.,
2019). Ucnonb3oBaHWE COBPEMEHHbIX MOAXOAO0B
cekBeHupoBaHus (next-generation sequencing,
NGS) nossonaeT npeogoneTb Kaaccuuyeckue npe-
NAaTCTBMA ANA aHanus3a repbapHoin AHK. NGS
TEXHO/IOTUM OTKPbIBAIOT [ABEPU AN LUMPOKOTO
npusnedvenna AHK n3 3arepbapnsnpoBaHHbIX pac-
TEeHUI B dUIOreHeTUYECKME UCCNea0BaHUA U onn
pasBUTUA OTAENbHOrO Hanpas/ieHusa — repbap-
Hol reHomuku (Bakker et al., 2016; Bakker, 2017;
Bakker et al., 2020).

B lepbapuun KynbTypHbIX pacTeHUi Mupa, ux
OMKUX poamMyen M COpHbIX pacteHuii (fepba-
puit BUP, WIR), HaxogsAwelcs Bo Bcepoccninckom
WHCTUTYTE reHeTUYECKUX PECYPCOB PacTeHU UMe-

HU H.U. Basunosa (BWMP), npeactasneHa KpynHei-
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wasn 8 Poccun Konnekuus H. vulgare s. |., Bkatoyas
H. vulgare s. str. (= H. vulgare subsp. vulgare)
n H. distichon L. (= H. vulgare subsp. distichon (L.)
Koern.), HacuuTbiBatowana 6osee 8000 nncros co
BCEX KOHTUHEHTOB, WCKNtOYana AHTapKTuay. bonb-
Wyto YacTb repbapua coCTaBNAOT MeCTHble copTa,
BblpalymBaslumeca B Poccuiickoit Umnepun. Cobu-
paTb repbapHyl0 KOMNEKUMIO BO34EeNbIBaEMO-
ro pasHoobpasua Hordeum Hayan P.3. Perenb,
AYTEHTUYHbINM repbapuii KoToporo xpaHutca 8 WIR
(Chukhina et al., 2022).

B konnekuun lepbapus

obuiero cekTopa

CoCyaMCTbIX pacTeHWi boTaHWYeckoro WHCTW-
TyTa um. B.Jl. Komaposa PAH (LE) Haxoautca
432 nucta H. vulgare s.l., 3 kotopbix 14 Auctos
18 Beka (cambin cTapsbiii 1770 roga), 188 nuctos 19
BeKa. CpaBHUTe/IbHO HebobLoe Yncao 06pasLos
Aumensn (H. vulgare s. str., H. distichon) B lfepbapun
MOCKOBCKOr0 rocyapCTBEHHOMO YHMBepCUTETa
(MW) — 88 nuctos u B lepbapum Kadeapsl 6oTa-
HUKM CaHKT-lMeTepbyprckoro rocyaapcTBeHHOro
yHuBepcuteta (LECB) — 14 nucTos. B apyrux repba-
puax Poccun uncno ob6pasuoB AYMEHA KyAbTYpHO-
ro He MpeBbIAET OAHOrO AECATKA.

C6opbl H. vulgare s.l. c Tepputopun Pecnybnu-
Kn AnTail n AnTacKoro Kpas npeacTaBneHbl To/b-
Ko B lepbapum BUP (WIR), Bcero 40 o6pa3uos,
3a UCK/lOYeHMEM elle oaHoro repbapHoro ancra
B A/TallCKOM rocyAapCcTBEHHOM YyHUBepcuTeTe
(ALTB), onpeaeneHHoOro Kak H. distichon.

B konnekummn WIR cpean antaickux repbap-
HbIX 006pa3sLoB AYMEHA KynbTypHOro npeobna-
paet H. vulgare subsp. vulgare var. pallidum
Ser. (36 o06p.). [OpyrMe pa3HOBMAHOCTU npea-
CTaBneHbl eAnHUYHbIMKM obpasuamu: H. vulgare
subsp. distichon var. nutans Schuebl. — pBa
obpasua, H. vulgare subsp. vulgare var. coeleste
n H. vulgare subsp. distichon var. erectum Rode ex
Schuebl. — no ogHomy.

H. vulgare subsp. vulgare var. pallidum Ser.,
1841, Ann. Sci. Phys. Nat. Lyon, 4: 346.

MHOropaaHbIi NAEHYATBIN AYMEHD C KENTIMM,

pbIXnbiIMMN KONOCbAMMU, C O4YeHb Y3KMMU KOJZTOCKO-
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BbIMW Yelyamn, meHee 1T MM LUMPUHbI; ANUHHbI-
mu, B 1,5-2 pasa A/MHHee Konoca, 3a3ybpeHHbIMMA
oCTAMMU.

PacnpoctpaHeHue: LWMPOKO pacnpocTpaHeH-
HaA Pa3sHOBMAHOCTb BO BCEX 30HAX BO34e/bIBAHUA
AumeHsn (Lukyanova et al., 1990).

H. vulgare subsp. vulgare var. coeleste L., 1753,
Sp. PI., 1: 85.

MHoropagHbIn ron03epHbIA AYMEHb C XKenTbl-
MW, PbIXIbIMU KONOCbAMM, Y3KMMU KONOCKOBBIMMU
yewyamu, 4AnHHbIMK, B 1,5-2 pasa AAMHHee Kono-
Ca, 3a3yOpeHHbIMN OCTAMMU; XKENTbIMU UAKU Bypo-
BATO-KE/NTbIMM 3€pPHOBKaMMU.

PacnpoctpaHeHue: BcTpeyaeTca no Bcemy ape-
afly BO3AeNblBaHMA AYMEHS, Yalle Bcero B Kutae,
AnoHuMn, ropHbIX pakioHax LieHTpanbHoM A3un
n dputpeun (Lukyanova et al., 1990).

H. vulgare subsp. distichon (L.) Koern. var.
erectum Schuebl., 1818, Diss. Char. Descr. Cereal.,
41.

[BypAOHbIA  NAeHYaTbli AYMEHb C  KeNTbl-
MW, LUMPOKMMM, MJIOTHBIMU KONIOCBAMMU; Y3KMMMU
KO/IOCKOBbIMM Yelyamu; annHHbimK, B8 1,5-2 pasa
OJ/IMHHEe Konoca, 3a3ybpeHHbIMM, MAYWMMU
napannenbHO KoNocy OCTAMM.

PacnpoctpaHeHune: B Poccum — eBponerickas
Yyactb, CMbupb; B BocTouHoM EBpone, 3aKaBKasbe,
MpaHe, UeHTpanbHoli A3uu, AnoHun, CeepHom
Amepuke (CLUA) (Lukyanova et al., 1990).

H. vulgare subsp. distichon (L.) Koern. var.
nutans Schuebl., 1818, Diss. Char. Descr. Cereal.,
36, 42.

[BypAOHbIA NAeHYaTbli AYMEHb C  KeNTbl-
MW, PbIXIbIMU KONOCbAMM; Y3KMMU KONOCKOBBIMMU
yewyamu; AanHHbIMK, B 1,5-2 pasa annHHee Kono-
Cca, 3a3yO6pPEeHHbIMM OCTAMMU.

PacnpoctpaHeHue: BO34eNbIBaeTCA BO BCEX Ya-
CTAX CBeTa, CaMas pacnpoCTpaHeHHaa B mupe pas-
HOBUAHOCTb M3 ABYpPAAHbIX AaumeHen (Lukyanova
et al., 1990).

BonbWwKHCTBO repbapHbIX AUCTOB NpeacTaBas-
10T 3arepbapusnpoBaHHble PacTeHWUs, MNOArOTOB-

NleHHble U3 penpoayLmnpoBaHHbIX B 1971 n 2012 rr.
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06pasuoB CTAapOAABHUX ANTAUCKUX AYMEHEWN U3
Konnekumn BUP. Bce ucxogHble obpasubl cemsH
6bln cobpaHbl Ha TEPPUTOPUU COBPEMEHHOTO
AnTaiickoro Kpas B 1927 (2 06p.), 1929 (20 o6p.),
1939 (17 06p.) rT. B paBHUHHbIX U NPeAropHbIX pam-
OHax Kak JfieBobepexba, Tak W npasBobepexbA
0O6un. bonee 60% cbopoB OCYLLECTBNEHO B 3eM-
Nnefenbyeckn OCBOEHHbIX /IeCOCTENHbIX W CcTen-
HbIX palioHax [lpuobckoro nnato. TonbKO OAMH
repbapHbIi  AUCT  cobpaH  HenocpeacTBEHHO
B «OipoTtckoit obnactu, ceno Yctb-KaH, Ha BbIC.
1060 m» (B HacToAwee Bpema Pecnybaunka AnTaid,
YcTb-KaHckuit p-H) H.M. TopbyHoBbim B 1927 T.
AnTtaiickoe pasHoobpasue H. vulgare s.l.

B WIR cooTtBeTcTByeT  3anagHoO-cMbUpPCKOM

rpynne  arposKo/IOrMYeckor  KnaccuduKkaumm

KYNbTYPHbIX AYMEHeNM, KoTopble Mo 3Ko/i0ro-6mo-
NIOTMYECKMM MPU3HAKAM OTIMYAIOTCA OT AYMEHeN
CTenHbIX paloHOB eBponenckoir 4actm mn Boc-
ToYHOM Cubupun. Cpeam pasHOBUAHOCTEN B 3TOM
rpynne npeo6aagatoT NAeHYaTble AYMEHN: MHOIO-
pagHbIi — H. vulgare var. pallidum v pBypagHbI —
H. vulgare var. nutans. MocnegHAA Pa3HOBUAHOCTb
B WIR npeactaBieHa To/bko ABymsA obpasuamu,
No3TOMY MpPU MONOSIHEHUWN KONNEKUMN Heobxoam-
Mo 06paTUTb BHUMaHWe Ha cbopbl UMEHHO Mano-

YUC/IEHHbIX PAa3HOBUAHOCTEN.
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depnepanoHbIN NCCNeA0BaATENbCKUIA LLEHTP BCEPOCCUMCKUN MHCTUTYT
reHeTUYeCKMX pecypcoB pacTeHnn umeHun H.U. BaBnnosa,
CaHKTt-lMeTepbypr, Poccun

leHeTUuecKune pecypcbl pacteHuit Pecnybankm Y3bekucraH
(pe3ynbratbl akcneauumii BUP)

B nybnuvkaumMm npuBeAEeH KpaTKMKA  McTopuyeckmit ob3op obcnesoBaHuMn  Y3beKkucTaHa
3KCNeAUUMOHHbIMUK oTpsagamu OULL BcepocCMIMCKOro MHCTUTYTa FEHETUYECKUX PECYPCOB PaCTEHUM
umeHn H.U. Basunosa (BWUP). Tepputopusa pecnybivKnm B pacTEHMEBOAYECKOM CMbIC/Ie SABAAETCA
YacTblo CpeaHeasnaTCKoro LEeHTPa NPOUCXOMKAEHUSA KYNbTYPHbIX PACTEHWN, ABNSAIOLLErocs POAMHOM
MHOTMX BMAOB MNJOAOBbIX, OBOLLHbIX, 3€PHOBbIX U 6060BbIX KynbTyp. PasHoobpasue npupoaHbix
YCNOBUI W upe3BblYaliHaA APEBHOCTb 3eMEAE/IbYECKOM Ky/lbTypbl 3TUX MeCT crnocobcTBoBaM
HaKoMMeHNio M GOPMUPOBAHUIO UCKAOUUTENBHOTO 6oratctBa GOpPM  PacTUTENbHbIX  KYNbTYP.
PacTMTenbHOCTb MNpPearopHbIX M TOPHbIX TeppuTopui Y3BeKUcTaHa XapaKTepu3yeTcs aKTUBHbLIM
dopmoobpasoBaHmem cpean ee npeacrasuteneit. C 1912 no 2023 rog BUP 6bin0 opraHusosaHo 105
3KCNeauUMA MO M3YYEHUIO TFEHETUYECKUX PEecypcoB PAcTeHW. AHANW3 MATepUanoB 3SKCNeguLui
Nnokasas, 4YTo Haumbonee nNPOAYKTUBHbIMM 6bliN uUccnepoBaHna 1966-1991 rogos, KoTopble
npoeBoamMnucb Ha 6ase CpepHeasnaTCKOW OMbITHOM cTaHuun BWP, raoe paboTana NOCTOAHHO
OeNcTBytoWan aKkcneanuna. B ctaTtbe 0606LLeHbl OCHOBHbIE Pe3yNbTaThl NPOLWEALWNX SKCNeauLmi
W npuBeaeHbl Haubonee 3HaUMMble NYBAMKALUKM MO HUM, NOKa3bIBalOLLMeE, YTO U B HACTOsLLEeEe BpeMsA
Y36eKncTaH NpeacTaBAAeT WMHTEPeC NpeXae BCero ANA MOMCKA 3aCYXOYCTOMUYMBLIX, KAPOCTOMKMX,
coneycTonumnsbix Gopm pacTeHui.

Knrouesole cnosa: skcneanumoHHble obcnenosaHua, CpeaHaa A3naA, MecTHble COpTa, AUKUE POAMYIn
KYNbTYPHbIX pacteHni, APKP, BUP

bnazodapHocmu: TlybnvMKauma MOAroToBJAEHA B paMKax peanusaumu [lporpammel pPasBUTUA
HaLMoHaNbHOro LEeHTPa reHeTUYEeCKUX PecypcoB pacTeHni no cornaleHunto ¢ MmHobpHaykun Poccum
o1 15 ¢eBpana 2024 roaa Ne 075-02-2024-1090 c ncnonb3oBaHuem lepbapus KyNbTypHbIX pacTeHuUi
MWPaA, UX ANKUX poamnyent n copHbix pacteHnin (WIR).

Ana yumuposeaHus: barmer J1.B. l[eHeTUYecKne pecypcbl pacteHunii Pecnybanku Y3bekumcraH
(pesynbtatbl akcneamumnin BUP). Vavilovia. 2024;7(3):24-36. DOI: 10.30901/2658-3860-2024-3-02
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Plant Genetic Resources of the Republic of Uzbekistan
(results of VIR collection missions)

The publication provides a brief historical overview of surveys of Uzbekistan by expeditionary teams
of the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR). In the plant-growing sense,
the territory of the republic is a part of the Central Asian Center of origin of cultivated plants, which
is the birthplace of many types of fruit, vegetable, grain and legume crops. The variety of natural
conditions and the extreme antiquity of the agricultural culture of these places contributed to the
accumulation and formation of an exceptional wealth of plant forms. The vegetation of the foothill
and mountainous territories of Uzbekistan is characterized by active formation of new forms
among its representatives. From 1912 to 2023, VIR organized 105 expeditions to study plant genetic
resources. The analysis of the collected materials showed that the most productive studies were
conducted in 1966-1991, which were carried out on the basis of the Central Asian Experiment Station
of VIR, which operated a permanent expedition team. The article summarizes the main results of
collecting activities and presents the most significant publications on them, showing that Uzbekistan
is currently of interest, first of all, for the search for drought-resistant, heat-resistant, and salt-
resistant plant forms.
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TeppuTopusa pecnybinkn B pacTeHMeBogvec-
KOM CMbic/ie npeactasnsaet coboi yactb CpeaHe-
a3MaTCKOro LeHTPa MPOUCXOXKAEHUA KYNbTYPHbIX
pacTeHWi, ABAAIOWEroca POAMHON MHOTMX BUMAOB
NA0A0BbIX, OBOLHbIX, 3€PHOBbIX U 6060BbLIX Ky/b-
Typ. 3TOT LEHTP OXBATbIBAET TEPPUTOPUIO, BKIIO-
yaloLylo H0XKHYO YacTb KasaxcTaHa, Y36eKucTaH,
3anagHyto Yactb Kuprusmu, TagKuKUCTaH, cesep
MaknctaHa, AdraHuUCTaH M ceBepo-3anagHyto
yactb MHamm (MeHpkab). OTAnUMTENbHOW OCO-
6EHHOCTbIO LIeHTpa ABAAETCA OFPOMHOE MHOro-
obpasune nnogoBbix Kynbtyp. C ApeBHUX BpemeH
34ecb BO34eNblBaAnCh abpuKoc, rpylia, rpeLkui
opex, ducTallka, N0X, CAMBA, MWHOANb, TPaHaT,
WHXXMP, NEPCUK, BUHOTPaA, BULLHSA, A610HA. dHAe-
MMYHBbIMW ANA 3TOrO LEHTPA SABAAIOTCA: MWEHU-
LA KOMMaKTHaA, AblHA, HEKoTopble BWAbl NYKa,
HYT, Mall U MeNKOo3epHas PasHOBWUAHOCTb yedye-
BuLbl. OrpomHoe MHoroobpasue sugosoro, ¢hop-
MOBOFO M COPTOBOrO COCTaBa KyNbTypHbIX pacTe-
HWI 3TOrO pernoHa npexae Bcero obycnoBNeHO
APEBHOCTbIO 3eMnefenvsa B COYETaHMM C Xapak-
TEPHbIM pPasHOObpasnem MPUPOAHbIX YCNOBUIA.
H.N. BaBnnoB Mx HasbiBa/i cBoeobpasHbIMK Npu-
poaHbiMK nabopatopusmmn GopmoobpasosaTesb-
Horo npouecca (Vavilov, 1926). Hecny4aiiHo nmeH-
HO co CpegHeit A3MM HaYaNMCb IKCNEANLMOHHbIE
obcnepoBaHMAa Poccuiickoit MMnepun yyeHbiMu
Blopo no npuknagHoi 6oTaHuKe'. MepBas aKcne-
anuma bropo 6bi1a nposegeHa B 1912 rogy Bacu-
nvem MutpodaHoBMYeM BeH3MHbIM M OXBaTu/a
CEBEPO-BOCTOUHYIO YacCTb TEPPUTOPUN COBPEMEH-
Horo YsbekuctaHa, cesep KbiprbidctaHa (Kup-
rM3nn) n 1ro-Boctok KasaxctaHa. Ee ocHOBHOM
3aa4el 6bl10 U3yYyeHMe MECTHbIX GOopM MWeEHNUL,
CblpaapbuHcKoi n CemupeyeHckon obnacteit Typ-
KectaHa (Benzin, 1913; Udachin, Shmaraev, 1991).
B 1913 roay B Byxapckuii amupaT 6bln HanpasaeH
AHgpeit Kapnosuy lonbbek, KOTOPbIA CTan cneum-

aNbHbIM COTPYAHUKOM Blopo no cbopy obpasuos
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MECTHbIX Ce/IbCKOXO3ANCTBEHHbIX pacTeHn B Typ-
KectaHe. B 1913, 1914 u 1915 roay fonbbekom u3y-
YyeHbl 3epHOBblE Ky/bTypbl ByxapcKoro xaHcTBa.
MecTHble dpopmbl, COBPaHHbIE BO BPEMSA ITUX IKC-
neguumiA, CTanuM BNOCNeACTBUM OCHOBOWM CO34aH-
HbIX MM COPTOB, KOTOPblE BbipalMBanuch B Cpea-
Hel A3nmn n Ha tore KasaxctaHa go 70-x rogos XX
Beka (Udolskaya, 1970). PacnpocTpaHeHue u pas-
Hoobpa3ne conogKku B paioHax Byxapobl n Pepra-
Hbl n3yyan B 1914 rogy NOMOLLHMK 3aBegytoLle-
ro biopo MNaeen MeaHoBUY MMULLEHKO, KOTOPbIA
6bin no3xe (1925) HasHayeH 3aBeayowum TypKe-
cTaHckum (CpegHeasuaTckum) otaeneHnem BUP
(Fedotova, Goncharov, 2015).

Hukonalt MBaHoBMY BaBwuioB BO Bpems CBO-
et nepsoit noesgkn no CpeaHen Asmm n Wpa-
Hy B 1916 roay nocetun TaWKEHTCKUI 0asunc
n depraHcKkyr [ONWNHY, Tae MM Oblo ocylLecT-
BNEHO [JeTaNbHOE W3y4eHWe OCHOBHbIX BO3ze-
NbIBAaEMbIX KynbTyp. 3TO nyTewecTsmMe n nocaemy-
IOLLMIM aHaNN3 cOBPaHHbIX MATEPUANOB 330NN
OCHOBbl A/1A BbIABNEHUA OCHOBHbIX MOJIOXKEHWUI
3aKOHa rOMOJIOTMYECKUX pPAJOB, WCTOPUM BO3-
HUKHOBEHWA KYNbTYPHOW PXKW, Pa3BUTUA YYEHUSA
O LLeHTpax MNPOUCXOXKAEHNA KYNbTYPHbIX PacTEHWUI
W arpapHon umsunamsaumm (Glazko, Bautin, 2012;
Goncharoy, 2012).

B 1918 roay no 3agaHuio OTtaena npuknagHom
60TaHMKM CeNbCKOXO3ANCTBEHHOMO Y4EHOrO KOMMU-
TeTa leopruit AHppeesny Banabaes usyyan pac-
npocTpaHeHMe COpHOM pacTutenbHoctu B Camap-
KaHACKon obnacTu (Balabaev, 1925).

Bcero ¢ 1912 no 1923 roabl 66110 NpoBeaeHO
8 akcneauumit (puc. 1).

C Tex nop KaK AMPEKTOPOM WHCTUTYTa CTan
H.W. BaBwusioB, 3KcneauuMoOHHble obcnedoBaHUA
CpeaHeit A3nun, B ToMm uncne YsbekucraHa, npnob-
penu bonee WWPOKUIA pasmax. Hukonan UeaHo-
BMY He TOJIbKO OPraHM30BbIBa/l MHOFOYUC/IEHHblE

aKkcnegmumm BUP, HO M NpuvHMMan B ux pabote

1 BWP co AHA OCHOBaHWA HECKONbKO pa3s neperMmeHoBbIBancA: bopo no npuknagHoit GotaHuke (1894), OTgen npuknagHoi 60TaHMKKM U cenekumn (1917); BcecotosHblit MHCTUTYT NPUKNAAHOIM

BOTaHWMKM 1 HOBbIX KynbTyp (1924); BCecoto3Hbll MHCTUTYT pacTeHneBoacTBa (1930), HbiHe — PefepanbHbli UCCAeA0BATENbCKUI LEHTP BCEPOCCUIMCKUI MHCTUTYT FrEHETUUECKWUX PECYPCOB pPacTeHui

vmenu H.WU. Basunosa (BUP).
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Puc. 1. 3kcneauuumn BUP, npoBepeHHble B pa3Hble roabl Ha Tepputopumn YsbekucraHa
(4uncna Ha UBETHOM Nose — KOJIMYECTBO IKCNeAULMit)

Fig. 1. VIR collection missions conducted in different years in Uzbekistan
(figures in the colored fields denote the number of collecting missions)

aKTMBHOe yyactune. B 1924 rogy H.U. Basnnosbim
opraHusoBaHa CpepHeasmaTcKas OMbITHAA CTaH-
uma BWP, nepsBoHayanbHO u3BecTHasa Kak Cpeg-
HeasnaTcKoe OTAe/IeHUe WHCTUTYTa MpPUKNagHOM
60TaHMKM M HOBbIX KyabTyp. OAHOM M3 OCHOBHbIX
3334 3TOW CTaHUMWU BblNo U3yYyeHue pacTuTeNb-
HbIX pecypcos CpeaHen Asunu.

C 1924 no 1941 roa B CpeaHelr Asun pabotanu
45 skcnegmumii, us Hux 16 obcnepoBanu Teppu-
Toputo Y3bekucraHa (puc. 1). BONbLIMHCTBO 3KC-
neauuui 6bI1M  KOMMEKCHbIMU. Mmn  cobpaH
maTepuan No MeCTHbIM COpPTaM M AMKOpacTy-
MM 3epHOBbIM, 6060BbIM, KOPMOBbIM, TEXHUYE-
CKMM, OBOLLHbIM U NA0A4OBbIM pacTeHuAm. B 1925
rogy H.W. BaBunos cosmectHo c¢ B.K. Kobene-
BbIM 06cneaoBan Xopesmckuidi oasuc. ITOT paii-
OH npuBneKk BHWUMaHWe Hwukonaa WBaHoBMYA
CBOElM WM30/1MPOBAHHOCTbIO M MPUCYTCTBMEM Crie-
[0B ApeBHel KynbTypbl. B pesynbtaTte paboTbl aKC-
neanumm cobpaHo okono 1500 o6pasuos. Bbiin
obHapyKeHbl 6enocemsaHHble GOpPMbl /ibHA, CKO-
pocnenblie GopmMbl XJIONYATHUKOB, @ TAKKe ANKUE
dopmbl abiHK (Cucumis melo var. agrestis Naudin).
Camoe b6onblwoe pasHoobpasne ¢opm MoOKasa-
M 3epHOBble Ky/AbTYpbl (NWeHWUa, copro, npo-
co). Nocne TWaTeNnbHOro W3yyeHus cobpaHHOro

PaCTUTENIbHOIO MaTtepuasia B TeyeHUe HECKO/b-

KMX NIeT CTaLUMOHapHbIX MOCEBOB OMyb/MKOBaHbI
paboTbl «Bo3genbiBaemble pacTeHUA XUBUHCKO-
ro oasuca. (BOTaHWKO-arpOHOMMYECKUIA OYEPK)»
(Vavilov, 1929) u «Ponb LeHTpanbHON A3uun B npo-
NCXOXAEHUN KYNbTYPHbIX pacTeHwii: (npeasapu-
TenbHOe cooblieHne O pesynbTaTax IKCneAuLMm
B LeHTpanbHyto Asuto B 1929 r.» (Vavilov, 1931).
B.K. Kobenes n H.H. Kynewos B 1926 rogy obcne-
[OBanM  NOCeBbl OCHOBHbLIX MOMEBbIX KYAbTYP
[onuHbl 3epasluaHa n depranbl (Kobelev, 1926).

C cepeguHbl 1920-x roaos HayMHaAETCA UHTEH-
CMBHOE M3yyeHue MNioAoBbIX Y3bekncraHa, KoTo-
pble oTnYatoTcA 34ecb ocobbim pasHoobpasuvem
¢dopm. B 3TOT nepuoa M3ydYeHUo NAOAOBLIX pac-
TEHWIN ObIM MOCBALWEHbI 3Kcneauumnn B.B. Maw-
Kesnya, K.O.
1927-1929 rogos; B.M. fopbyHoBon, A.A. CyxaHo-
Ba 1929-1930 rogos; M.T. Monosa, K.®. KoctuHon,

KoctnHoii, W.A. JlnH4YeBCKoro

A.U. Nosapkosoi 1928-1930 rogos. B Hux oco-
60e BHMMaHWe yaensetca cbopy maTepuanos no
abpuKocy, MUHAAN0, Fpylle, LWEeNKOBMLE U SIOXY
(punc. 2).

C 1928 ropga CpeaHeasmnatckaa OMbITHaA CTaH-
uma BUP nposoanT nnaHomepHble nccnenosaHma
BMHOTPaga, NepBbiM 3Tanom KOTopbix Hbin cbop
M MHBEHTApM3aLMA COPTOBbIX HOraTCTB 3TOMN Ky/b-

Typbl. Ha Tepputopun Y3bekucrana ¢ 1928 no 1930
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rof, B COCTaBe 3KcneauuUMOHHOro oTpaga paboTta-
v uccneposatenn dnopbl CpeaHelr A3um, OCHO-
BaTenun TypKecTaHCKOro yHuBepcuTeTa, ¢ 1923 roga
M3BECTHOro Kak CpeaHeasnaTcKui YHUBEpPCUTET,
M.T. MNonos, MN.A. bapaHoB u WN.A. PalikoBa, a Tak-
e yyeHble-amnenorpadsol P.X. Bupuan, A.0. Kau,
M.WN. Mapoickaa wn pgpyrne. KcneaAnUMOHHble
obcnenoBaHMA  PallOHOB  Ky/lbTypbl  BUHOrpa-
[a COMpoBOMAANNCb AeTafibHbIM O3HAaKOMEHWU-
€M C MECTHbIMM COpTaMM, U3y4YeHMEeM WCTOPUU
MX MPOUCXOXKAEHUA U pPaACNpPOCTPaHEHus, Tlia-
Te/IbHbIM onncaHnem ocobeHHoCTen mopdonorum
n 6uonornn, 3apucoskamm u ¢oTtorpadpuposa-
HMEeM pacTeHU U rpo3aei, BCECTOPOHHEN OLEeH-
Apyrux
1 nonesHbix ceegeHuii (Ryabova, Vitkovsky, 2017).

KO COpTOB, perucTpaumen LLeHHbIX
CobpaHHbIN maTepuan bl BCECTOPOHHE M3y4yeH
Ha CTaHUWW, rae OOHOBPEMEHHO MPOBOAMIOCH
CpPaBHUTE/NIbHOE UCMbITaHWE COPTOB M3  ApPYyrnx
palioHOB BMHOrpagapcTea. MccnefoBaHUA MoKa-
3a/1, 4TO y36eKCKMe CToNIoBble COpTa BMHOrpasa
BbIAENAIOTCA Cpeau NPOoYMX MO BKYCOBbIM Kaue-
CTBaM, TpaHcnopTabenbHOCTU, NPUFOAHOCTU ANA
OJIUTENBHOTO XPaHEHUA U CYLLKW, 3CTETUYECKOMY
BMAY W pasmepHocTn naogos. Kpome matepuana,
3a/10’KMBLUEr0 OCHOBY amnenorpaduyeckon Kon-
NeKuMn cTaHumu, bbiio cobpaHo 6onblioe Koau-
yectBO repbapHbix 06pPasLLOB MECTHbIX COPTOB
(Agakhanov et al., 2024). Mo pe3ynbTaTam npose-
OEHHbIX UCCnenoBaHWi onyb6/MKOBaH Lenblid pag
pabotr no BuHorpagy CpeaHeint Asmm (Baranoy,
1927; lvanova-Paroiskaya, 1930, 1938; Katz, 1936,
1937; Negrul et al., 1953). B yacTHOCTH, Ha OCHO-
BAaHWWU M3y4YeHUs OrpomMHOro Mopdosornyeckoro
pa3HoobpasusA, HECBOWCTBEHHOIO AWKUM BUAAM,
MN.A. bapaHoB npuwen K BblIBOAY O BTOPUYHOCTU
«ONKOCTU» UCCNeAOBaHHbIX Monyaaunin. 3To cTa-
No usBecTHO laBny AneKkcaHApoBUYY B pesynbra-
Te MHOFOYUCNAEHHbIX HabAOAEHWUI: B NPUPOAHBIX
YCNOBUSAX, A€ BWHOIPAZ Pa3MHOMAETCA TONbKO
CEMEHHbIM MyTeM, MAET aKTMBHbIM npouecc pac-
LEenIeHnn 1 BOSHUKHOBEHUA HOBbIX dopm. Toraa

Xe 6blno c4enaHo OTKpbITUe O Ha/nM4nnm 'y BUHO-
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rpaga kneiictoramuu (Lebedev, 2017).

Ona «OpueHTMPOBKM NO oOpraHuWsauuu oTae-
NIeHnA No NAoAOBbIM, @ F1aBHbIM obpasom anA
nuccnefoBaHWA 3apocnert AMKUX A610Hb, rpyL
M anbium nog, TawkeHToM» (M3 nucbma H.U. Basu-
NoOBa  3aBejytolemMy  CeKuMen  X/onYaTHMKa
I.C. 3aiiueBy ot 1 ceHTabpa 1925 r., Vavilov, 1980)
6bln1 KOMaHaMpoBaH B TypKecTaH K TOMY BpemMeHU
Y}Ke LWMPOKO M3BECTHbIV nomonor Bacuanin Bacu-
nbesuy Mawkesuny (c 1935 roaa AoKTop 6uonorm-
YeCKUX Hayk, akagemuk BACXHUN).

Hanbonee getanbHo B 1920-1930-e rogbl 6b11m
obcnegoBaHbl foMHbI 3epaBlwaHa, CypxaHaapbu
n Amygapbu, panoHbl Byxapbl, ®epraHbl, XuBbl.
310 6bIM nonesble uccnegosaHua [LIM. Monosa
1926 roga NO M3y4YeHUIO MECTHbIX COPTOB Ky/b-
TYPHbIX U COpHbIX pacTeHuit; H.H. Kynewosa 1926
roga — nNo oBOWHbIM KynbTypam; [.U. fAxkosne-
Ba U M.A. Xya3sunHckoro 1931 roga — no nnogo-
BbIM KynbTypam; H.B. Cmonbckoro 1932 roga — no
wenkosuue. B 1928 r. C.I. NabaeB npoBogun usy-
YeHMe OBOLLHbIX KynbTyp TalwkeHTckon u Camap-
KaHACKoW obnactei. Mo pesyabTaTtam aKcneanumm
onybnnkosaHa pabota «CoBpemeHHOe COCTos-
HMe oropoAHoro npombicna B Y3bekckoit CCP»
(Gabaev, 1929), o kotopon H.N. BaBunoe nucan,
YTO 3TOT TPYA, ABAAETCA NYYLIMM, YTO NOSABAANOCH
no oropogHuyectsy CpeaHeit Asum (Yuldasheva,
2017).

B 1926 rogy nog pykosoactsom H.H. Kynewo-
Ba COCTOA/NACb KOMMAEKCHasA COBETCKO-amepwu-
KaHCKaa 3Kcneauuua Mo BblABAEHUIO MECTHOro
pa3Hoobpasua nwuepHbl. dKcneanumnsa obcnepno-
Bafla pailoHbl Y3beKucTaHa, TypkmeHun u Kasax-
CTaHa. bblno ycTaHOBNEHO, YTO HA TYPKECTAHCKUX
NonAX Kak LEeHHaA KOPpMOBasA KyabTypa valle Bce-
ro BblpalLmBanca ocobblit 3Konoro-mopdosoruye-
CKUW TUN Nog, Ha3BaHUEM «XMBMHCKAA IIOLEPHa»
(Kuleshov, 1926).
N3yyeHus

Mommnmo Ce/IbCKOX03ANCTBEHHbIX

pacTEHWA, 3KCMeAMUMWM WCCNefoBanu  OTAENb-
Hble rpynnbl ecTecTBeHHON nopbl Y3bekucta-

Ha AONA BblABNE€HUA NOTeHUWaNbHO MONE3HbIX ee
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Puc. 2. lepbapHblit obpasey, sHaemnuHow rpywm Perens (Pyrus regelii Rehder), akcneguuus
K.®. KoctuHoit, U.A. Jinnuesckoro (1927)

Fig. 2. Herbarium specimen of the endemic Regel pear (Pyrus regelii Rehd) from the collecting mission
of K.F. Kostina, I.A. Lynchevsky (1927)

npeactasutenein. B 1930 rogy K. Kpeiep nHeeH-

Tapu3MpoBan  AMKOPaCTyluMe  JIeKapCTBEHHbIE
pacteHus, a 8 1933 rogy [.A. Mopo3os u C.I. 3a0-
3epCKMI NpPOBeNM MOUCK MPOBKOHOCHbLIX pacTe-
HUI pervoHa. CobpaHHble B 3TV roabl 0b6pasybl
NOMONHWAM HayyHble GOHAbI MHCTUTYTa WU CTa-
M ocHoBOW AaybneTHoW Konnekuuu CpegHea-
3MaTCKON onbITHOW cTaHumuM (CAC BWP). [nas-
HYIO Y4acTb KO/JIEKLMUN COCTaBUIN MECTHble cCopTa
M GOPMbI CENbCKOXO3ANCTBEHHbIX KyabTyp. K 1941
rofly Konnmyectso 06pasLoB KyAbTYPHbIX pacTeHUM

M nx ankmx poaudeit 8 CAC BUP coctaBnano oko-

N0 6,5 Tbicay (Rustamov et al., 2014; Alikulov et al.,
2023).

HaunHaa c¢ 1945 roga obcnepoBaHue Teppu-
Topun pecnybauk CpeaHeit Asum Hocuno bonee
ueneHanpas/ieHHbl xapakTep. Bcero ¢ 1945 no
1965 rogbl B Y3bekuctaHe pabotano 14 skcneau-
LUMOHHbIX oTpsagos (puc. 1). B aTOoT oTpesok Bpe-
MeHW ocoboe BHMMaHWE yYeHbIX YAeNAnochb usy-
YEHUIO OBOLHbIX W NJOAOBbIX pacTeHwuin. [lo
NNOJOBbIM PAacTeHUAM B permoHe paboTanu natb
akcnegmumin. B.A. Wnxmatosbim u A.C. Tysom

B 1952 rogy obcnenoBaHbl AMKOpacTyWme naono-
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Bble pacTeHus npegropuin 3anagHoro TaHb-LUa-
HA; M.A. XyasuHckuit, B.A. LUuxmatos B 1953
rogy vsyyanau mecTHble NaogoBble AxaHrapaHcKo-
ro u MNapkeHTcKoro paioHoB TallKeHTCKOW obna-
ctu; H.B. Kosanes, IB. MoHaxoB, ®.X. XaHMWH
B 1956 1 1957 rogy obcnenosany A4onnHbI pek Yat-
Kan, MNckem, Yram. A.®. Kay B 1954 roay npogon-
Xun cbop M WMHBEHTapPU3aLMIO MECTHbIX COPTOB
BMHOrpaga. [lpoBedeHO 4YeTbipe 3KCneauUUMK
Mo M3YYEHUIO OBOLLHbIX U BaxyeBblX KynbTyp
K.W. UbitoBuyuem B 1949 rogy; B.M. MatBeeBbim,
B.H. Ma3sypuHbim, H.B. Kosanesbim, E.A. Ocuno-
Bbim B 1950 1 1951 rogax; ®.U. KawmnybiHbiMm B 1952
rogy. YYacTHUKM 3Kcneauumin cobupanu ceme-
Ha MeCTHbIX Ky/abTyp, NPOBOAUAN AeTa/bHOe WU3Y-
YyeHWe W3IMEHUYMBOCTM WX Mopdonoro-buonoru-
YeCKMX MPU3HAKOB Ha YpPOBHE MNOMYAALMOHHOrO
pa3Hoobpasus. bbino cobpaHo 6onee 300 obpas-
uos (Kobylyanskaya, 1980).

B 1950 roay A.B. bepesHakoBckasa, A.M. Aps-
YMaHOBa, cbo-

E.A. [OyraHoBa nposoguan

pbl 3€pPHOBbIX W MAC/WYHbIX KynbTyp B Taw-
KeHTcKolM u CamapKaHackoi obnactax. B 1958
rogy H.B. Wapanosa u W.WU. Tyrayes obcne-
[oBanu AMKOpacTyliMe KopmoBble TpaBbl Yat-
B 1965

COBETCKO-aMepPUKaHCKanA 3SKCMeauuMa nog, PyKo-

KanbcKoro xpe6bTa. rogy CcoBMecCTHadA
Boacteom HO.H. LllepbakoBa M3yyana KopmoBble
TpaBbl CpeaHent Asun. 3a 10 net (1956-1965) no
pe3ynbTatam obcnesnoBaHuA TeppuTopumn Y3beku-
CTaHa B Konnekuuto BUP noctynuno 1450 obpas-
LLOB CeEMAH N YepeHKoB, U3 HUX — 600 nnoaosbIX
kynbtyp (Vitkovsky, Denisov, 1991).

M3yyeHne paga MNonydeHHbIX MONEBLIX MaTe-
puanoB nokasano, 4To Ans paspaboTku petanb-
HOM CUCTEMATUKM OFPOMHOTO pasHoobpasus Kysb-
TYPHbIX W OUMKOPACTYLLMX pacTeHuin TpebyeTca
6onee TWaTenbHaa NOCTOAHHaA paboTa He To/b-
KO NO BbIABNEHMIO, HO W MO UCMbITAHUIO FEHETU-
Yyeckux pecypcos pernoHa. C aTon uenbto B 1965
rogy Ha CAC BUP 6bina opraHM3oBaHa MOCTOSH-
HO geicTeylowan CpegHeasuaTcKasa pernoHasb-

Has JKCmeamMumMA, nepes KOTOPOW CTOAAM 3a4auun
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No MHBEHTApM3auUUKM COPTOBOrO COCTABA Ky/bTyp-
HbIX pacTeHun CpepgHeit Asuu, cbopy MECTHbIX
COpTOB U GOPM KYNbTYPHbIX PACTEHUN U UX OUKUX
poauyen, BbIABAEHWUIO TPAHWUL, PACMPOCTPaHEHUA
M YTOUYHEHUIO MyTel MUrpaLMM MEecCTHbIX COPTOB.
PykoBoacTBo  3sKcneauumeinn 6bI1I0  NOPYYEHO
P.A. YaauuHy, a 3atem K.A. KobbinaHckon. C atoro
BPEMEHM 3KCMeAMLMN CTAaHOBATCA KOMMIEKCHbI-
MM, 3@ SKCNEeAULMOHHbIE Bble€34bl YAaCTO OCYyLLeCT-
BNAKOTCA HECKOJIbKO pa3 B TeYEHWe BCEero BereTa-
LMOHHOro nepuoaa.

3a Bpemsa paboTbl perroHanbHOM 3Kcneau-
umm c 1966 no 1990 roabl 6bl1O0 OpraHM3oBaHO
190 BblesgoB no CpeaHelt Asun, cobpaHo OKo-
no 15 TbicAY 06pasyoB PasNMYHBIX KYAbTYP U UX
ONKUX poanuyent u cabiwe 25 Tbicad AncToB repba-
pusa (Udachin, Shmaraev, 1991). Ha Tepputopum
Y36eKuncTaHa B 3TW roapl paboTtanm 26 Komnaekc-
HbiX M 32 cneunanmMsmMpoBaHHbIX 3SKCNeauLuu.
Ux obcneposBaHMAMMU 6blNM OXBAYEHO 6ONbLUNH-
CTBO palioHOB pecnybavKku. B 3T roabl no naogo-
BbIM Ky/ibTypam pabotanun 15 cneunannsmpoBaH-
HbIX M 20 KOMMNIEKCHbIX 3Kcneamumin. Ha nepsom
MecTe nepes HMMMK CTOANA 3aJaya MOMNONHEHMUA
Konnekummn BUP obpasuamu nnogoBbix KynbTyp
U UX OUKKX poguyein. O6cnefoBaHUA KYNbTYPHbIX
N OuKKx s610Hb nNpoBogunau B.B. MoHomapeHKo,
B.N. lWnykos; rpywun — A.LL. Ap3ymaHOB; KOCTOY-
KOBbIX M OpexonnogHbix Kynbtyp — B.M. OeHu-
cos, A.A. HOweB. AKTMBHOe y4yacTMe B pabo-
Te 3KcneguuMi MPUHUMANWN y4YeHble-NN040BOAbI
K.W. Baiimetos, HO.A. THesgunos, H.U. 3akTtpe-
rep, I.B. EpémuH, B. MoHaxos, 3.H. J/lomaKkuH,
T.X. Camonagac, M.T. CywKko n gp. B pesynbrate
Konnekuma BUP nononHunack LeHHbIMM 06pasua-
MW A6710HK, TPyLIK, aliBbl, XypPMbl, MUHAANA, FpeL;-
Koro opexa, ¢pucTalwku, abprkoca, nepcuka, anbl-
YW, 4YepelwHu, CAuBbl, 0BNENUXM, CMOPOAMHDI,
MaauHbI U A4p.

Amnenorpaduuyeckne nccneposaHma B.A. Aps-
ymaHoBa, H.l. Py6aHa n H.U. PsboBoi no3sonu-
N BbIAABUTb LEHTPbl I0KaAN3auum COPTOB HapoL-

HOW cenekumm BnHOrpaaa B TalKeHTCKOM oasuce
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n ®epraHckoi gonunHe. bblo 0OTMeYeHO, YTO NoY-
TV B KaXKAOM KULLNAKe UMEIOTCA CBOW 3HAEMMY-
Hble copTa, KOTOpble AOBO/IbHO YETKO OT/IMYALOTCA
Apyr OT Apyra No paay BarKHEMLMX XO3ANCTBEH-
HO LLEHHbIX Npu3HakoB. ObpalleHO BHUMAHWE Ha
TO, YTO YacTo BCTpevatoTca HeccemsAHHbIe U yNb-
TpapaHHue copta (Ruban, 1972; Ryabova, 1978;
Arzumanov, 2023).

.M. NésnH B noesakax 1970, 1972, 1974 n 1980
rofloB TLWATENbHO 06cnefoBan M CyLeCcTBEHHO
nonosiHnA Konnekumo BUP ctapomecTHbiMK dop-
Mamu rpaHata Kapakannakuwu, byxapckoi, Kaww-
KagapbWHCKON 1 CypxaHOapbUHCKOM obnacteint u
depraHckoit AonuHbI. Mo pe3yabTaTam 3TUX SKCne-
AMuMiA Bblna yTOYHEHA CMCTEeMaTuKa U 3BONHOLMU-
OHHble NyTW Punica granatum L., BbIABNEHbI LLEH-
TPbl €ro reHeTUYecKoro pasHoobpasma n obnactu
BO3MOXHOr0 npoucxoxaeHua (Levin, 1982, 1991).

He meHee Ba)KHOe 3HayeHWe pernoHasibHasA
aKcneamumA npuaaet cbopy oBOLWHbIX U BaxyeBbIx
KYNbTYP. DTU KyNbTYpbl U3yy4ann 8 cneunannsmpo-
BaHHbIX M 20 KOMMJIEKCHbIX 3KCneanumii, B pabo-
Te KOTOpbIX NpuHUManu ydactne A.®. Mumaxos,
@.T. LaHrac, HO.H. Kanarun, /1.B. Ynxkos, O.B. Cry-
peHuos, A.LL. ApsymaHos, 3.M. 3uses, 3.M1. LWyTo-
Ba, A.C. bopoakuH n ap. ObcnenoBaHns MoKasa-
/W, YTO HapAZy C COpTaMM, PACcnpPOCTPAHEHHbIMM
B pa3Hbix palioHax CpegHent A3vu, B OTAENbHbIX
KMLUNAKaX COXPaHW/CA YHWKaNbHbIA, BO MHOMOM
SHAEMWYHbIA COPTUMEHT.

B Xope3amcKkom o0a3uce obHapy)KeHa Opuru-
Ha/ibHaA mecTHaa popma abiHb AK KayH, B Camap-
KaHAackon obnactm — Ak Habat u Kol bBauw,
B byxapckoit obnactn — [fypsaH u Kapa KaHg.
CobpaHbl LeHHble 06pasubl OCTPOro KpacHoro
nepua, daconu, canata, peguca, pefbku, penbl.
OTMmeyeHo, 4YTO copTa C OA4MHAKOBLIM Ha3BaHUEM,
BblpallMBaemMble B PasHbIX PalioOHaxX, MOryT 3Ha-
ynuTenbHO OTAMYaTbCA Apyr oT apyra (Pimakhov,
Tsangas, 1982; Tsangas, 1994).

Cpean Haubonee LUEHHbIX  AMKOPACTYLLMX
BWAOB CaeayeT YNOMAHYTb OT/IMYALOLWMECA Kapo-

CTOMKOCTbIO M 3aCyXOyCTOMYMBOCTbIO BUAbI JyKa
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Allium caesium Schrenk, A. coeruleum Pall.,
A. drobovii Vved. A. stipitatum Regel, a Takxe
A. longicuspis Regel, KOTOpbI/ NO KPYNMHOCTM NyKO-
BULbI 61U30K KynbTypHOMy A. sativum L. U3yue-
HWe 3KCNeAULMOHHbIX C60POB MECTHbIX 06pa3LoB
penyaToro Jiyka M 4YecHOKa MNO3BOJINAWN YCTaHO-
BMTb JIOKA/IN3aLMI0 MECTHbIX COPTOB 3TUX KYNbTyp
W BbIABUTb UX MOTEHUMAIbHbIE BO3MOMKHOCTU MO
YPOXKANHOCTH, YCTOMYMBOCTU K 6ONE3HAM U BbICO-
Kol nexkoctu (Pimakhov, 1989).

B 1969 rogy KomnseKkcHo obcnepoBaHbl Tall-
KeHTCKaA obnacTb u PepraHckasa gonnHa. CobpaHo
980 06pasuLoB MeCTHbIX COPTOB MO/EBLIX U Oro-
POAHbIX PacTeHWU, MNNOAOBbLIX KYyNbTyp U BUHO-
rpaga. Cpean Hambonee WHTepecHbix ob6pasyoBs
6b11M 0c060 OTMEYeHbl MecTHble popMbl COpro us
HamaHraHckoi obnactu, cTapomecTHas caxapHas
KYKypy3a u3 depraHcKkoi o0b6nactm n mHorue gpy-
rme. B ®epraHckoi AonmMHe oBHapy»KeHO orpom-
Hoe pa3sHoobpasune copToB 1 GOPM TbIKBbI, apby3a
n mopkosw (Alikulov et al., 2023).

B 1972 rogy 6bln opraHM30BaH 3KCNeAnUM-
OHHbIM cneuoTpsaa B cocTaBe A.B. AmnaHoBa
n b.X. CattapoBa no cbopy 1 M3y4yeHUto xion4yat-
HUKA. C ONbITHbIX Y4ACTKOB CE/IEKLIMOHHbIX YUpexk-
AeHun YsbekuctaHa c 1975 no 1987 roa 6bino
nonyyeHo 6onee yem 100 ob6bpasuoB Gossypium
hirsutum L. n G. peruvianum Cav.
KYAbTyp

NMCb B OCHOBHOM KOMNNEKCHble 3Kcneaununu,

C6opom 3epHOBbIX 3aHUMa-
B paboTe KoTopbiXx y4yactBoBanu P.A. YoauuH,
K.A. KobbinaHckasn, W.LW. Waxmepos, B.[. Kapnek-
Ko u A.A. BacuctoB. Mmu 6bino otobpaHo Gonee
30 pa3HOBMAHOCTEN MArKOW nweHuubl (Triticum
aestivum L.), 6onee 12 pasHOBMAHOCTEN Cnenb-
Tl (Triticum spelta L.) (Udachin, Shakhmedoyv,
1989).

BbIX Ky/nbTyp ®epraHcKoi [OAWHbI. YcTaHoBAe-

Bbll geTanbHO M3ydeH COCTaB 3epHo-

Ho, yTo B CamapKaHZACKoM obnactn npeobnagatot
6enoKoocble GOPMbl MATKUX MeHuw, B byxap-
CKOM — nonynauum c npeobnagaHMem KpacHo-
KO/MIOCbIX PasHOBMAHOCTENW, a B XOpe3mcKou -

nHOAATHbIE (CO B3AYTbIM Konocom) Gopmbl. 3aechb
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e, B okpecTHOCTAX CamapKaHaa, 6bliv Bnepsble
O06HapyXKeHbl YMCTble MOCEBbI MWEHULbl TypaH-
ckon — Triticum turanicum Jakubz., obnagatowen
BbICOKOW ¥apocTtolikocTblo (Kobylyanskaya, 1969,
1971).

CKol obnacTax Ha BbicoTe oT 500 go 1000 m Hag,

B KawkagapbuHckon w  CypxaHAapbWH-

yp. MopsA OBHapyXeH orpaHUYeHHO pacnpocTpa-
HEHHbIV 3ruaonc oBeHUNbHbIN (Aegilops juvenalis
(Thell.) Eig) (Kobylyanskaya, 1973). B pamkax pabo-
Tbl Hag auccepTtaumel B 1983 roay [.B. Markosa
obcnepnosana nocesbl NweHULbl Y3bekuctaHa ana
noucka ¢opm, yCTOMUMBBIX K NblIbHON U TBEPAON
ro/0BHe.

Mo KopmoBbIM KynbTypam pabotanu cneuu-
anu3npoBaHHble 3Kcneauumu: B PepraHckow
obnactn B 1972 r. ¢ yyactnem H0.[. CockoBa 1 XK.
banroxuHa, B Kapakannakuu B 1981 roagy — ¢ yya-
ctmem HO.4. CockoBa u J1.J1. ManblweBa. C 3Tu-
MU ke uenamm B 1990 roay HO.A. Kocos obcnepo-
Ban TalWKeHTCKyo 06nacTb. STUMM aKcneanuMaAMm

cobpaHbl 06pasLbl apUAHbIX KOPMOBBIX KY/bTyp,

e

S~
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M3y4yeHa BHYTPUBMAOBAA W3MEHYMBOCTb pPOAA
Calligonum L. (Ky3ryH), yTOYHEH apean W BbifB-
JIeHbl HOBble PalOHbl JIOKaAN3aLMM KOXUMK MpPO-
ctéptoii (Bassia prostrata (L.) Beck), BbiaeneH ee
depraHcKmMin 3KOTUN, PacNpPOCTPaHEHHbIN Ha Kame-
HUCTbIX MecToobuTaHusax. Ha ocHOBe 3TOro 3kKo-
TUMNa BMOCNEACTBMM BbiBEAEHbI M PAaOHMPOBAHDI
copTta ‘KapHabuynbckuit' B Y3bekucTaHe 1 ‘3aga-
pbUHCKMIN' B KasaxcTaHe (Soskov, 1991; Dzyubenko
et al.,, 2009).

B 1980-x rogax akcneauums T.E. Baxpylieson,
IP. Baptbiw, KO.M. Kum, M.lIOngawesa ocyuiect-
BAANIa NMOWUCK Kay4YyKOHOCHbIX PacTeHWi. Bbisfs-
NIeHbl HOBble MECTOHAXOXKAEHUA 3SHAEMWUYHOro
BMAA Ko3enel, Tay-carbi3 (Scorzonera tau-saghyz
Lipsch. et Bosse) B ®epraHckoi aonuHe.

Mocne 1990 roga no HacToAlee BpemAa No pas-
HbIM MpUYMHam 3Kkcneguuumn BUP B Y3beKuctaH
CTanu 6onbLIOW peaKocTbio. Becero 3a aToT nepuos
nposeaeHo 9. B HMX yyacTBOBanM yyeHble us Poc-

cum, Y3bekucraHa, AnoHun, HuaepnaHaos. Bbian

Puc. 3. M3yueHHOCTb coTpyaHuKkamu BUP pasnunuHbix obnacreii Pecnybankn Ys6ekucraH
(unMcna Ha uBEeTHOM none — KOJIMYECTBO 3KCNeauunii)

Fig. 3. The degree of exploredness of various regions of the Republic of Uzbekistan by VIR collection
missions (figures in the colored field denote the number of collecting missions)
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obcnenoBaHbl OTAeNbHblE PalioHbl TalWKEHTCKOM,
depraHcKkol, AHgMKaHCKoW, HamaHraHckom, Cbip-
OapbUHCKON,  [Ku3aKcKoM, KalKagapbUHCKOM
n CamapKaHAacKol obnactei. 3a 33 roga cobpaHo
okono 300 o6pa3uoB 3epHOBbIX, 6060BbLIX, KOp-
MOBbIX, OBOLLHbIX M ALeKOPATUBHbIX PacTEHWA.

B pesynbTaTe 3KcneauuMoHHOro obcnepnoBa-
HMA nog, pykosoacteom B.®. YanypuHa B 1997
rogy Tepputopuit TawkeHTcKoM, CamapKaHg-
ckoi n CypxaHaapbMHCKOW obnactei cobpaHo
73 obpasua AMKMX BUAOB NyKa, YeCHOKa, ApYyrmx
OBOLLHbIX 1 BaxyeBbIX, @ TaKKe KOPMOBbBIX Ky/bTYp
M MMHZanA. B Tom e rogy cocrtosnacb akcneam-
uMA no nsydyeHuto ankux ¢opm Cannabis sativa L.
B TalWwKeHTCKOM 061acTH, B KOTopon 6bino cobpa-
HO 59 ob6pa3uos. B 2009 roay npoBeaeHa MexK-
AYHApOAHaA Hay4yHaA 3Kcneguuua € ydyactuem
cotpyaHukos BUP (WU.T. YyxuHa u C.B. Lysanos),
Y36EeKCKOro Hay4Ho-UCCNenoBaTeNbCKOrO UHCTUTY-
Ta pacteHuneBoactea (K.U. bametos, C.A. AnuKy-
nos, ®.X. Abaynnaes), a TakKe y4eHbIX U3 ANOHUK
(K. Sato, H. Tanaka). B pe3ynbtaTe 3TUX uccneno-
BaHUI oTobpaHo 316 obpasuoB 6onee yem 20
pasnuyHbIX Kynbtyp. Ocoboe BHMMaHME B 3TUX
noesgKax 6bl0 ygeneHo 3epHOBbIM. YTOYHEHbI
rpaHULbl PacNpoCTPaHEHUA BUAOB AYMEHSA U yCTa-
HOB/IEHO, YTO B Y36eKucTaHe Haubonee pacnpo-
cTpaHeH Hordeum spontaneum K. Koch, KoTopbliii
BCTpeYaeTca Kak Ha H6orapHbIx, Tak U Ha opoluae-
MbIX, U Aaxe Ha 3aconeHHbix 3emnsax (Chukhina
et al., 2013; Baymetov, Abdullaev, 2021).

Bcero Ha Tepputopun Y3bekucTaHa 3a nepu-
oz ¢ 1912 no 2023 rog BUP nposeneHo 105 akc-
neguuunii. PacnpegeneHne skcnegmunii no rogam
nokKasasio, 4To Hambonee NPOAYKTUBHbIM MEPUO-
O0M 6b1M roapl PaboTbl NOCTOAHHO AENCTBYOLLEN
CpefiHeasMaTcKolM aKkcneguumm Ha 6ase CpegHe-
a3MaTCKoM onbITHOM cTaHumMn BUP. 3a nocnhegHue
25 neT no Y36ekuncTtaHy 6b110 npoBeaeHo 58 3Kc-
neanumi (puc. 1).

Hanbonee petanbHo obcneposaHa TalKeHT-
CKaa obnactb. 3TO BMOJIHE 3aKOHOMEPHO, T. K. 3Ta

obnactb Haubonee 6orata KynbTypHbiMU ¢op-
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MaMW PacTeHUN U UX OAUKUMU poguyamu. TaKxke
noapobHo ob6cnenoBaHbl ApPEBHEWWIME LEHTPbI
3emnegenua: byxapckuii u CamapKaHACKMIA 0a3un-
cbl U PepraHckan ponunHa (puc. 3). Tbicayenetms
3em/iefieNIb4eCcKon KyabTypbl NpuBenn K dopmunpo-
BAHWIO 34€Cb YHUKA/IbHOIO MECTHOFO COPTUMEHTA
pacteHuit. Konnekumns BUP nononHeHa orpomMHbIM
BMAOBbIM W COPTOBbIM pa3Hoobpasvem nao[o-
BbIX, 3€PHOBbIX, KOPMOBbIX, TEXHWYECKMX, OBOLL-
HbIX M 6axyeBblX KyabTyp W MX OUKOPACTYLLMX
poaudyeli. lpoBegeHa MWHBEHTApM3auUMA COPTO-
BOrO COCTaBa Pas/IMYHbIX KyAbTyp, OCYLLECTBAEH
cbop CcTapopaBHUX COPTOB M GOPM KYNbTYPHbBIX
pacteHui. Mo pe3ynbTaTaM M3yYeHUsA NAOAOBbLIX
onybaunkoBaHa paboTta «PacTuTesibHble pecypchbl
NA0S0BbIX U OPEXOMNOAHbIX pacTeHul LieHTpanb-
HOW A3uUW U UX ponb B GOPMUPOBAHUN MECTHOFO
coptumeHTa» (Butkov et al., 2015).

Kpome noctynneHua B konnekuymto BUP nHTe-
PECHbIX M LLeHHbIX 06pa3LLOB pacTeHU, NOATOTOB-
NIeHbl TeOpeTUYECKUE Pa3paboTKM MO PasIMYHbIM
KynbTypam. bBblan  yTouHeHbl apeasnsbl, BbICOT-
Hble rpaHMLbl PAacnNpPOCTPaAHEHUA U MNyTU MUrpa-
UMM 60bLIMHCTBA KY/IbTYPHbIX PAcTEHUIN PETUOHaA,
BblfiB/IEHbl 3aKOHOMEPHOCTU 3BOJIOLMM MHOIUX
BMAOB W poAoB, OCOBEHHO MNAOAO0BbIX KyAbTYp.
O6HapyKeHbl HOBble MECTOHAXOXKAEHUA MHO-
TMX 3HOAEMMYHbIX BMAOB. Ha ocHoBe cobpaHHOro
MCXOAHOrO MaTepuana co3faHbl COpTa, Hecyline
LEeHHbIe X03AMCTBEHHbIE MPU3HAKW.

AHanus pesynbTaToB 3KCMEAMLMOHHbIX obcne-
[0oBaHUI PecnybnnKkn Y36eKkucTaH Nokasan, yto
B HacTosAllee Bpems 0Cob0 Haspena Heobxoau-
MOCTb O4YepegHoOro WccnepoBaHWAa OaHHOW Tep-
puTOpMKU, B CBA3U HOBBLIMW BO3MOXKHOCTAMM
COBPEMEHHOW Hay4YHOW OLEHKM MECTHOIO pasHo-
0bpasuna BO3LEeNbIBAEMbIX KYAbTYp U OUMKOPACTy-

wew ¢nopbobl.
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Beyond Mendel and Morgan to the dynamic genome'

The conceptional shifts on genome organization and hereditary variability occurred during transition
from classical mendelian to current mobile or dynamic genetics. The main changed premises of this
transition are firstly presented in detail. Mendelian genetics mainly conceived genome as the set of
chromosomes with of all genes. Now genome semantics is changed. It comprises entire hereditary
constitution of the cell, including both structural and dynamic aspects of coding, storage and transfer
of species-specific information. There are three kinds of heritable changes: mutations, variations
and epigenetic alterations. It is reasonable to discriminate in the genome two subsystems: Obligate
genetic elements (OGE) and Facultative genetic elements (FGE). FGEs comprise various kinds of
repeated DNA, mobile elements, amplicons, inserted viral and foreign DNA, B-chromosomes and
cytobionts. FGEs are predominant genome content of many plants. The number and cell topography
of FGEs are different in different cells/tissues and most eukaryote individuals. Changes in the structure
or order of OGEs correspond to classical mutations. Various changes in FGEs it is reasonable to call
variations. Facultative elements and their variations are the first genomic reaction on biotic and
environmental challenges. Together with epigenetic alterations they implement the operational
genomic memory. Three template genome processes Replication, Transcription, Translation and three
basic genetic processes — Repair, Recombination and Segregation are capable to facultative expression
according to principle: the unity of the whole and freedom of the parts. This is the essence of the
presented generalized concept of the genome organization and hereditary variations.
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NHCTUTYT UCTOpMM ecTecTBO3HaHUA U TexHUKN nmerun C.W. BaBunosa Poccuiickoi
akagemun Hayk, CaHKT-TNeTepbyprckuii duaman MHCTUTYTa UCTOPUM ecTeCTBO3HAHUA
M TexHnKn umeHun C.U. Baeunosa Poccuinckon akagemun Hayk, CaHkT-MeTepbypr, Poccua
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OT MeHaena u MopraHa K gUHamMmUYeCKoMy reHomy?>

Mpn nepexose OT KAAaCCUYECKOW MEHAENEBCKOM TEHETUKM K COBPEMEHHON MOBWALHON, WAU
OVWHAMUYECKOW, TEHETUKE MPOU3OLLAN KOHLENTyaslbHble CABUMM BO B3rNA4AX Ha OpraHusauumio
reHoOMa W HacNeACTBEHHYHD M3MeHYMBOCTb. B  pgaHHOM cTatbe 3TM  CABUIM  AETasbHO
npoaHann3MpoBaHbl. MeHzeneBCcKaAs reHeTMKa B OCHOBHOM paccmaTpuBasa reHom Kak Habop
XPOMOCOM CO BCEMW reHamu. Tenepb CeMaHTMKa reHoma W3meHunacb. OHa OXBaTbIBAeT BCHO
HAaCNeACTBEHHYID KOHCTUTYLMIO KNETKM, BK/OYAA CTPYKTYPHble W AMHAMWYECKME acCheKTbl
KOOMPOBaHUA, XpaHEHMA U Nepefayum BugocneunduyHom nHdopmaumnm. CyLecTByoT TP OCHOBHbIX
TMNA HACNEACTBEHHbIX W3MEHEHUN: MyTauuu, BapuauMM W 3SMUFEHETUYECKME anbTepaLuu.
B CTpyKType reHoma cnefyet BblAenaTb ABe noacuctembl: ObauraTHble reHeTUYeCcKUe 3N1emMeHTbl
(OM3) n dakynbtaTMBHblE 3nemeHTbl (Pr3). M3meHeHWs B CTPYKType, UMCNe MAM B NoOpsAaKe
pacnonoxeHna Ol COOTBETCTBYIOT KaaccMyeckMm myTtaumam. Prd BratoyaloT pasHble BuAbl
nostopeHHo [OHK, MobunbHble 3/71eMeHTbl, aMnAMOULMPOBAHHbIE CErMeHTbl, BCTPOEHHYHO
BUPYCHYIO U uyxepoaHyto AHK, B-xpomocombl U UunMTo6MOHTLI. D npeobnaaatoT B reHOMe MHOTMX
BMAOB pacTeHui. PasnnyHble nameHeHua B O pasymHO Ha3biBaTb Bapuauuun. DakynbTaTUBHbIE
3/1IEMEHTbl U UX BapuaLMu ABNAIOTCA NEpPBOM rEHOMHOW peakLuuen Ha bMoTMYecKMe U cpeaoBble
BbI30Bbl. BmecTe C 3nureHeTUYECKUMW WM3MEHEHWAMU OHM O06pPasyloT OMnepaLMOHHYID NamATb
reHoma. TpW MATPUYHbIX FEHOMHbIX MpoLecca — penauKauua, TPaHCKPUNUMA, TpaHCAALMA,
M TPU OCHOBHbIX FEHETUYECKMX MpoLEecca — penapaunn, peKombuHauma M cerperaumsa CrnocobHbl
K GaKyNbTaTUBHOMY BbIPA*KEHUIO, YTO COOTBETCTBYET 3BONOLMOHHOMY MPUHLAMNY: EANHCTBO LLEAOTO
npw cBoboae Yactei. B 3ToM 04MH U3 INaBHbIX aCNEKTOB NPeACTaBAeHHON 0606LLEeHHOW KOHLEeNL MU
OpraHu3aL MM reHoma U HacneaCcTBEHHOM U3MEHUYNBOCTU.

Knroueavble €a1086a: 0p2aHU3aUUA 2eHOMA, KOHUEenmyasbHble cosuau, MobUMbHAA 2eHEMUKQ,
HemeHOenescKoe Hacneoo8aHue

BnazodapHocmu: AsTop 6narofapeH  peLeH3eHTam 33  UCKNHYUTENbHO  BHMMATeNbHoe
W pobpolkenatesibHOE YTEHME CTaTbW, CAE/NAHHbIE 3aMe4yaHus, KOMMEHTapuu W pPefaKLUMOHHble
npeasoKeHus.
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Introduction

Let me give a brief outline of the situation

in genetics when transition to dynamic
genome concept has occurred. The epigraph of
outstanding geneticist Barbara McClintock reflects
an essence of the dynamic genome concept
(Fedoroff, Botstein, 1992).

Three types of discovery may be distinguished
in the development of scientific knowledge:
experimental, conceptual, and methodological.
For instance, the existence of chloroplast DNA was
confirmed in 1962 by electron microscopy method
together with experiments. A methodological
revolution in molecular genetics took place since

mid-1970s. | mention here some examples.

The method of individual DNA fragments
developed by E.M.Southern in 1975. He
transferred DNA fragments that hybridized

to radioactive RNA and the hybrids detected
by autoradiography. The first entire genome
of the phage phiX174 was deciphered in 1977.
W. Gilbert used genetic engineering methods
to make a bacteria synthesize proteins (insulin
and interferon) via recombinant DNA. In 1985,
K.B. Mullis developed method of the polymerase
(PCR)

segment.

chain reaction for

desirable DNA

quickly amplifying
The possibility to
analyze the structure of genes and chromosomal
at the DNA level

fragments led to many

unexpected discoveries (King et al., 2006).
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the of

reassortment of components of a genome that

Appreciation  of various degrees

appear during and following various type of
genome shock, allows of degrees of freedom. In
the future attention undoubtedly will be centered
on the genome as a highly sensitive organ of the
cell, monitoring genomic activities and correcting
the
unexpected events, and responding to them, often

common errors, sensing unusual and

by restructuring the genome.

Barbara McClintock. Nobel lecture, 1983

At the same time, there are essential
conceptual innovations and discoveries, including
a new semantic, linguisticc or symbolical
presentation of knowledge. They present clear
statement of the problems calling for experimental
proof, as well as suitable systematization of a
set of facts and new empirical generalizations
(Polanyi, 1962). The brilliant double helix model of
DNA that was suggested in 1953 by J. Watson and
H. Crick is a very well-known example.

Even a term coined for pure linguistic
convenience often becomes a potent scientific
importance. In 1909, the Danish botanist and
geneticist Wilhelm Johannsen invented a short
term “gene” and created two basic derivative
terms — genotype and phenotype. He wrote in
1911: “It is desirable to create a new terminology
in all cases where new or revised conceptions are
being developed (Johannsen, 1911. P. 132). In 1926,
he was surprised that his “catchword” gene was
materialized in Thomas Morgan’s chromosomal
theory (Golubovsky, 2000; Beurton et al., 2000).

Conceptual discoveries may coincide with
experimental data obtained. This was the case
with Gregor Mendel. Indeed, the formulation
and experimental demonstration of the laws of
inheritance in hybrids was not all that Mendel
did in genetics. Mendel also developed clear
principles of genetic analysis of hybrid offspring
literal denotation that

and introduced the

is used in this analysis. In a sense, Mendel’s
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system of denotation proved to be even more
invariant and universal, because it is still used in
prokaryotes when the classical mendelian analysis
is inapplicable. Crucial Mendel’s conceptual
discovery consists of suggestion of pairs of
hereditary factors, which don’t mix in hybrids
and segregate in equal number in both parents.
Hereditary factors pairing suggested by Mendel
— chromosome pairing in meiosis — replication
and transcription of DNA double helix manifests
the mainstream of genetics development from
the middle of XIX up to middle of XX century
(Golubovsky, 2000).

Conceptual discoveries are sometimes the

result of a nontrivial approach to the facts

long since established. The importance of
conceptual discoveries for development of
genetics is considered much less frequently.

Interesting example is the concept of gene dosage
compensation developed by Herman Muller
in the 1950s. Before Muller, nobody discerned
the fundamental genetic significance of the
simple fact that X-linked color eye mutations in
Drosophila are equally expressed in males (one
dose of the gene) and females (two doses of the
gene). Dosage compensation mechanisms in
plants evolution were recently reviewed (Muyle
et al, 2022). Another example. A.Olovnikov
(Olovnikov, 1973) was the first recognizing the
problem of telomere shortening and predicted the
existence of a chromosomal telomere repeats and
telomerase, its special role in cell divisions and in
ontogeny.

There is astonishing delay period in about
25-30 years in recognition of many essential
conceptual discoveries. This delay seems invariant
in the history of science. There was a delay in
recognition of classical Mendel’s discovery. Similar
delay occurred many decades later in recognition
of mobile controlling elements postulated by
Barbara McClintock. Two paradoxical ideas, were
put forward by McClintock in 1950s, contradicting

with classical genetics. First, a mutant event of

=
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definite gene may be connected not with change
of the gene itself, but due to inserted mobile
element that regulate this gene expression.
Second, assumption of diverse transposable
elements capable to induce mutations and

chromosome rearrangements. First detailed
experimental data confirming her conception were
presented in 1951 and then in a series of relevant
reports (McClintock, 1951, 1978). Most geneticists
had no doubts to McClintock’s experimental
data but perceived her conception as a curiosity
occurring only in some maize lines (Fedoroff,
Botstein, 1992).

Famous geneticist Melvin Green described
After

in the white locus of

similar  skeptical situation. studying
of unstable mutations
Drosophila, he published in the 1969, a report
demonstrating that the regulatory region of this
gene is transposed to other chromosome. Green
was discouraged by the absence of requests for
copies and any interest in his discovery. When
he visited McClintock in her laboratory and
complained at this circumstance, she replied
that Green should not worry too much, because
there was nothing unusual about his article on
transposition. Scientists were merely not read it
(Green, 1969, 1992).

McClintock said that she herself ceased
publishing her results in genetic journals in 1964,
because nobody read what she wrote. However,
by the late 1970s, the conceptual background
1977,
presented by M. Green in Proceedings Natural

Academy Sciences USA (Golubovsky et al., 1977),

was changed. In collaborative article

in  which multiple unstable mutations from
natural Drosophila populations were attributed to
insertions of MEs was even noted by the science
columnist of The Times (London) newspaper.

In 1972 a molecular discovery of inserted
Escherichia  coli made
(H. Saedler

P. Starlinger) and J. Shapiro (USA). Peter Starlinger

mutations in was

simultaneously in Germany and

remembered that his first review on insertion
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mutagenesis in bacteria published in 1972 did not
attract much attention. However, in 1977, when
he presented a lecture in Cold Spring Harbor,
there was hardly enough room for all comers.
Then in 1984, maize mobile elements Ac and Ds,
firstly found by McClintock, were cloned in the
laboratory of Starlinger (Saedler, Starlinger, 1992).

In respect of the importance of conceptual
innovation, there is remarkable example of Walter
Gilbert’s short article “Why gene in pieces”. It
was published in the section News and Views
of Nature in 1978 (Gilbert, 1978). It remained
one of the most frequently cited publications on
molecular genetics for about a decade. The article
did not contain any new data but was crucial from
the conceptual viewpoint. Gilbert coined two
important terms, exon and intron, and explained
their meaning. The eukaryotic exon-intron gene
concept made it possible to understand the
essence of several unexpected experimental

discoveries made in different laboratories in
1976-1977. Gilbert touched on the key points of
transition from the classical to modern views
on eukaryotic genes. It explained the observed
paradox of the absence of a linear correspondence
between genes size at the DNA level and the
proteins size controlled by them. Gilbert briefly
demonstrated theretofore unknown pathways of
gene expression, variability of transcription units
and the mechanism whereby new constructions
arise through combination of intragenic blocks
faster than by gradual changes of DNA bases.

We can see how amazing these facts and
concepts were from the confession that Francis
Crick, a coauthor of The Double Helix, made
soon thereafter. Crick wrote that, when he came
to California in September 1976, he could not
even imagine that a common gene could be split
into several pieces, and he doubted that anyone
suspected it could (Crick, 1979).

The discovery of the split structure of
eukaryotic genes was one of the most unexpected

events in genetics. The terms exon, intron, and
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splicing rushed into genetics after Gilbert’s article,
signifying the transformation of the generally
accepted views. For example, it became possible
to answer the enigma as to why, in higher
organisms (e. g., the fruit fly and maize), many
functionally integrated genes have the molecular
sizes that are an order of magnitude greater
than those expected (necessary) for encoding an
average protein.

In addition to the exon/intron structure, |
indicate in 1977-
1978,

DNA segments. These segments proved to be

important discovery made
an artificially induced amplification of
able to amplify in chromosomal loci and also to
“detach themselves from the bosom” of their
chromosome, assume different cytoplasmic
embodiments, and autonomously replicate. This
was demonstrated in the studies by R. Schimke
and coworkers on the selection of cells for
resistance to cytostatics and toxins. Interestingly,
some attentive cancer cytogeneticists observed
amplicons as minichromosomes in the cytoplasm
long before 1978 but considered them artifacts.
The researchers were forced to think so because
replication of loci outside chromosomes was
implicitly forbidden (Schimke, 1989).
“Technological and conceptual breakthrough”
occurred in our understanding of plant genome
structure and evolution in recent vyears. It

was shown that flowering plants manifest
extraordinary variation in size and their set of
genomic elements. Most plant species exhibit
cyclical evolutionary episodes of genome
doubling following by fractionation and genomic
restructuring. These phenomena are mostly result
of proliferation and loss of transposable elements
mediated by small RNAs (Wendel et al., 2016).

I would like to summarize here the basic

premises (paradigms) which occurred from

Mendelian to Mobile genetics transition. It
comprises eukaryotic genome structure and
function and the pattern of hereditary variations.

I will present the current generalized genomes
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concept on genome organization and function.
It contemplates a genome as an ensemble of
both obligate and facultative genetic elements.
Facultative traits in the genome structure and
function reflects the general principle of evolution:
the unity of the whole and the freedom of parts
(Golubovsky, 2011).

Genome semantics and cell informative

system

The term “genome” was coined by German
botanist Hans Winkler in 1920 to designate
the haploid set of chromosomes together with
cytoplasm for a species. The term was used for
an analysis of allopolyploid species or for such
mutations as chromosome number variation

(polyploidy and diploidy). Then its meaning

widened to include the entire hereditary
constitution of the cell, including both structural
and dynamic aspects of the coding, storage and
transfer of species-specific hereditary information.

Since classical studies of Monod and Jacob
in the earlier 1960s, it has been evident that
the genome contains not only blueprints, but
a coordinate program of protein synthesis and
cell function (Jacob, Monod, 1961). The holistic
aspects of species-specific hereditary systems
might be viewed metaphorically as the structural
design of a temple that cannot be understood by
studying separate breaks, genes, at one point.
The discoverers of the operon and principles of
gene regulation entitled their generalization:
“Teleonomic mechanisms in cellular metabolism,
(Monod,

homeostasis

growth, and differentiation” Jacob,
1961).

and the adaptive response of the genome to

To preserve intracellular
environmental challenges, they emphasized the
biological purposefulness or the teleonomy of cell
regulatory system.

Molecular discoveries of signal transduction
pathways and chromosome organization have

shifted focus from genes as units of heredity and

=
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function to the genome as a complex dynamic
system. The ability of a cell to analyze external
and internal conditions (and to control growth,
movement and differentiation) can be compared
with an information computing network and
checkpoints. By means of signal transduction
pathways a cell receives external signals and
transmits, amplifies and directs them internally.
Each pathway includes a signal receiving receptor,
membrane or cytosolic proteins including kinases
and phosphatases to convey the signal, and key
transcription factors capable of switching their
states, activating or suppressing transcription of
particular genes.

DNA repair systems remove damages. Multiple
proofreading mechanisms recognize and remove
errors that occur during DNA replication or due to
mutagens. Repair systems allow the cells not to be
passive victims of random physical and chemical
forces. They control the level of mutability by
modulating the repair system activity.

Mobile elements (MEs) found now in all
eukaryote genomes code the transposition
enzymes and contain genetic punctuation signs
(promoters, enhancers, transcription termination
signals, etc.), which regulate gene expression and
promote the appearance of new constructs. The
term “Natural Genetic Engineering”, coined by
J. Shapiro (Shapiro, 1992, 2002), emphasizes that
living cells use the same enzymes (nucleases,
ligases, reverse transcriptases and polymerases)
to reshuffle the genome and its function as
biotechnologists. Though MEs are repetitive and
dispersed on different chromosomes, they can
be activated simultaneously by one relevant cell

signal.

Genome structure: obligate and facultative

genetic elements and their interactions

Data on molecular genome analysis of various
eukaryotes obtained up 1980s (including my

and coworkers long term studies of insertion
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mutations in natural Drosophila populations) led
me to conclusion that eukaryotic genome can
be inartificially subdivided on two subsystems:
Obligate and Faculative genetic elements (OGE
and FGE). OGE (gene/genetic loci) have normally
definite chromosome position and definite
number in most individuals of one species (except
cases of inversions/translocations population
polymorphism). FGEs include the hierarchy of intra
and extra chromosomal elements in nucleus and
cytoplasm (Golubovsky, 1985, 2000; Golubovsky,
Manton, 2005).

In contrast, FGE may have diverse number
and chromosome/cell topography in different
eukaryotic individuals, different tissues and even
in daughter cells. And their number and cell
topography may drastically change depending on
environmental and genetic background, especially
in stress conditions.

Nuclear FGEs comprise a highly repeated DNA
pseudogenes and

sequences, retrotranscripts,

transposons, amplicons, an additional, or
B-chromosomes devoid of structural genes and
widespread among flowering plants. In cytoplasm,
FGEs include plasmids, amplified rod and circular
DNA/RNA segments, endosymbionts or cytobionts
like sigma virus in Drosophila and like bacteria
Wolbachia in many invertebrates (Golubovsky,
2000; Golubovsky, Manton, 2005).

OGEs and FGEs exhibit different patterns of
heritable changes. Mutations in their classical
sense are changes in structure, position and
chromosome

number of chromosomal genes,

rearrangement and genome mutations like
polyploidy. These events constitute OGEs. Diverse
changes concerning FGEs are referred to as
variations (see Figure 1).

From this concept let us consider the molecular
structure of the best studied human genome.
Coding sequences (protein genes together with
rRNA and tRNA) constitute about 5% of all DNA.
15-20% is connected with gene/chromosome

expression regulation. At the same time the
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FGEs occupy about 50% of the genome and
include highly repetitive sequences, duplication
of chromosome segments, and distinct MEs of
various types: three kinds of retroelements (LINE,
SINE including Alu) and one class of transposons.
Segmental duplications of 1-200 kb blocks are
the remarkable feature of the human genome
and comprise about 3.3% of all DNA. Other
repetitive elements are simple sequence repeats
(SSRs): short repeated units, or microsatellites
(1-11 bp), and longer SSRs, or minisatellites (14—
500 bp). SSRs, comprising ~3% of the genome, are
important in human genetic studies because they
show a higher degree of length polymorphism
in populations and are helpful for molecular
The human includes

localization. genome

also several families of human endogenous
retroviruses dispersed on chromosomes (Lander
et al., 2001).
In plants, retrotransposons in many cases
comprise over 50% of nuclear DNA. Plant ME
are similar in principle to the elements in other
eukaryotes (Lisch, 2012; Wendel et al., 2016).
Changes in the number and chromosome/cell
topography of the FGEs are drastically different
from gene mutations. Wollman and Jacob were
the first who studied similar hereditary changes
in the phage-bacteria system and called them
They

intermediate between virus and normal cellular

variations. concluded that any forms

genetic determinants may appear. Episomes
(plasmids) may or not be present in the cell.
Once in the cell, they may be located in the
chromosome or cytoplasm and may be exogenous
or pathogenic. They draw bridges between nuclear
and cytoplasmic heredity, and cell physiology and
pathology (Jacob, Wollman, 1961).

The numerous variants of genome interaction
in lambda phage — E. coli bacteria system proved
to be essentially similar to the behavior of MEs in
yeast, fruit fly, and maize, as well as the behavior
of retroviruses in the genomes of mammals,
variations in

including humans. Hereditary
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eukaryotes mediated by FGE are frequent
evolutionary phenomenon (Golubovsky, 2000).

All these facts justify subdivision of eukaryotic
genomes on two subsystems OGE and FGE.
They lead to conclusion that the diversity and
assemblage of self-reproducing  hereditary
elements of the nucleus and cytoplasm should
be analyzed in terms of intracellular population
(Khesin, 1984).

approach lead recently to the term pangenome. It

genetics Similar  conceptual
is defined as the set of all genes, present in a given
species. It can be subdivided into core genome
present in all individuals and accessory genome
present only in some individuals (Brockhurst et al.,
2019).

These facts also lead to recognition of various
non-canonical, non-Mendelian forms of genetic
variability. Hereditary changes may be caused
by changes in the distribution of (i) different
forms of molecular plasmids, (ii) different forms
of amplified DNA segments, and (iii) different
distribution of facultative elements among
daughter cells. Finally, genotypic differences may
be caused by changes in the ratio between the
cytoplasmic regulatory molecules that either
control the self-reproduction of the facultative
elements or switch the system into another
hereditary mode of operation (McClintock, 1984).

A typical example is the phenomenon of hybrid
dysgenesis discovered in Drosophila in the F1
hybrid from crosses of paternal P-stock containing
active P-transposons with females of M stocks
devoid of P-active copies of cytoplasmic repressor.
Numerous P-transpositions occur in the germ line,
accompanied by multiple insertion mutations
and rearrangements. Their incidence in the F1
progeny of dysgenic crosses may reach about 10%
(). Chromosomal breaks in cases of PM hybrid
dysgenesis are ordered and site specific: they
occur near various P-site locations. Thus, multisite
inversions occur in dysgenic hybrids as often as
single ones according to the first such cytogenetic

observation (Berg et al., 1980). It was absolutely

=
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unexpected and unbelievable event in the tenets
of classical cytogenetics. Recent studies have
revealed that small RNA piwi can control splicing
of the P element pre-mRNA (Ghanim et al., 2020).

These facts are

very important for

understanding the amazing phenomenon of
polyploidy
species. The return to diploidisation is usually

secondary diploidisation in plant

accompanied by multiple chromosomal
rearrangements (deletions, inversions,
translocations) that can be mediated by

omnipresent transposable elements (Wendel et
al., 2016; Rodionov, 2022).

In many cases there is a two-step mechanism
of the spontaneous mutation occurrence in
nature. First, there is activation of mobile
elements (significant part of FGE) in response to
diverse environment challenges. Second, FGE-
mediated insertion mutations and chromosome
rearrangements occur.

Variations or hereditary changes in the FGE
subsystem can be induced by nonmutagenic
environmental and biotic factors such as food/
temperature fluctuations or interline and
interspecies hybridization. The nuclear DNA of
certain flax lines can drastically vary within a single
generation under specific nutrient development.
The varieties occur across the whole spectrum of
the DNA sequencies - highly repeated, middle and
low repeats, including ME elements. At the same
time, these DNA changes are site specific and
accompanied by definite phenotypic hereditary
variations, so called plant genotrophs (Cullis,
2005). Relevant modern data on environmental
stress and transposition in plants are reviewed by
Ito (Ito, 2002).

Typical examples of variation are changes in
the ratio between OGEs and FGEs. These changes
accompany the above mentioned phenomenon of
amplification of definite chromosomal segments
during the development or in the course of
adaptation of somatic cells to drugs that block

cell division (Schimke, 1989). Amplified segments,
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Figure 1. Obligatory and Facultative genetic elements in the eukaryotic genome and two types of
hereditary changes: mutations and variations.

Arrows indicate the direction of the links, while their width corresponds to the intensity of their force.
Most facultative genetic elements are more sensitive to the environment, and their activation leads
to the gene/chromosome insertions and mutations. FGE-mediated hereditary changes may occur
simultaneously in many individuals (Golubovsky, 2000, 2011)

Puc. 1. O6nuratHble U PpaKyNbTaTUBHbIE reHeTUYECKUE 31eMeHTbl B reHOMe 3YKapuoT 1 ABa TUNa
HacneacTBEHHbIX U3MEHEeHU: MyTauuu U Bapnaumu.

CTpenKku yKasblBalOT HanpaBAEHME U XapaKTep CBA3ei, a TO/WMHA CTPENOK OTPaXKaeT MHTEHCUBHOCTb
nx geinctemn. PakynbTaTUBHbIE rEHETUYECKME 3N1eMEHTbI 6o/lee YyBCTBUTENbHbI K BbI30BaM Cpeabl, 1 UX
aKTMBALMA MOXKET BECTU K reH/XPOMOCOMHbIM MHCEPLUMAM M MyTaumAM. HacneacTBeHHbIE M3MEHeHUS,
onocpeaoBaHHble GpaKyNbTaTUBHLIMU 31eMEHTaMM, CNOCOBHbI MPOUCXOAUTb OAHOBPEMEHHO Y MHOTUX

ocobeit (Golubovsky, 2000, 2011)

or amplicons, can exist as tandem duplications
or be transformed into plasmids or even mini-
chromosomes, capable of autonomous replication
in cytoplasm. Both the number and topography
of amplicons may vary over cell lines. The exact
number of amplified facultative DNA segments
cannot be determined even in daughter cloned

cells.

Template and basic genetic processes and

their facultative character

The occurrence and fixation of new hereditary

information are implemented via two triades

of genetic events existing both in prokaryotes
and eukaryotes: template and basic genetic
processes. Template processes include Replication,
and Translation.

Transcription Basic genetic

processes include Recombination, Repair and
Segregation. To be inherited, all DNA changes
need to go through both template and basic
genetic processes (!). The number of genes E. coli
established in 1990s was 4.228. Of them, 115
(2.7%) are involved in replication, recombination
55 (1.3%),

synthesis and RNA modification;

and DNA repair; in transcription,
182 (4.2%),
posttranslation  protein

in translation and

modification; 21, in ribosomal r-RNA synthesis; and
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tRNA (Blattner et al., 1997).

After next 25 years of genetic studies more
exact data were established. Thus we may
compare in the first approximation the gene
number involved into template and basic genetic
processes both in bacteria and plant.

It is interesting that number of genes involved
in such evolutionary conservative process as
DNA replication is equal both in prokaryote and
eukaryotes. But in eukaryotes there is sharp
increase of genes involved in transcription, RNA

modification and translation processes (Table 1).
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Seems it manifests the more sophisticated

regulation levels of these basic cell genetic
functions.

There are a lot of examples of facultative
cellular implementation of

First,

pattern in the
template and basic genetic processes.
facultative overreplication or under replication of
chromosomal segments enriched in DNA repeats
(heterochromatin areas). Amplification of definite
segments under cytostatic stress is an example of
local DNA overreplication during development or

in the cases of environmental challenges

Table 1. Gene number
(The relevant modern data for this table were kindly presented by geneticist P.M. Zhurbenko through
professor A.V. Rodionov (personal communication). | express my sincere gratitude)

Ta6bnuua 1. Yucno reHos
(CoBpemeHHble faHHble Ans 3ToM Tabauubl N06e3HO NpesocTaBieHbl reHeTukom M.M. HypbeHKo yepes
npodeccopa A.B. PoanoHoBa (An4Hoe cooblueHne). Bbiparkalo UM UCKPeHHIo0 BaaroaapHocTb).

Gene number
Bacteria Esherichia coli Potato Solanum tuberosum
DNA replication 55 0.85% 51 0.09%
DNA transcription 68 1.05% 99 0.18%
RNA modification 7 0.11% 279 0.50%
Translation 135 2.09% 528 0.94%
DNA recombination 94 1.45% 28 0.05%
DNA repair 69 1.07% 125 0.22%
Total genes 6463 56112

About 60% of genes in humans are capable

of alternative transcription and alternative
splicing, depending on specific tissue or cell/
tissue physiology. In Arabidopsis plant about 20%
of genes manifest alternative splicing (Kim et al.,
2007). This ability is based on the existence of two
or more promoters and the exon/intron structure
of eukaryotic genes.

Facultative translation is reliably proven in
yeast. With the presence of protein Sup35,
which controls a subunit of the translation
termination complex and exhibits prion features,
ribosomes begin to read through stop codons in
an appreciable proportion of cases. This releases

a hidden genetic variation and creates a variety

of new phenotypes, particularly, under stress
conditions (Tyedmers et al., 2008). The discovery
of prion proteins capable of transferring their
structure in a series of cell generations adds the
matrix principle of genetics (Inge-Vechtomoy,
2015).

DNA repair is the main guardian against
diverse errors and injuries of the DNA structure.
In addition to normal mechanisms of the

repair process, there are facultative ones:

photoreactivation, excision and postreplicative
repair. Facultative recombination includes such
variants as sitespecific recombination and
replicative transposition of LTR containing ME.

The segregation process as the necessary final
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of mitotic and meiotic divisions might be also
facultative. It occurs in the case of definite genetic
factors as Segregation Distortion or in the cases of
chromosomal rearrangements as in the Oenothera
species, studied by classic of genetics Hugo de

Vries.

Epigenetic alterations and the logic of the

epigene

The dynamic aspects of the coding, storage
and transfer of genetic information are called
epigenetic. Clear conceptual discrimination
between genetic and epigenetic control systems
was made by the protozoologist and geneticist
David Nanney as early as 1958 (Nanney, 1958). He
underscored several diagnostic assumptions which
point to the action of cellular epigenetic control
systems: cells with the same genetic material
can manifest different phenotypes; the genetic
potentialities of a cell are expressed in integrated
patterns when the expression of one specific
trait prevents the expression of others; particular
patterns of expression can be specifically induced;
although  specifically

epigenetic  alterations,

induced, may be perpetuated in the absence

of the inducing conditions (ciliate serotypes
and mating type); some epigenetic devices are
located in the nucleus. Nanney emphasized that
epigenetic states and their repertoire were limited
“by the information available in the genetic
library”.

Robert Holliday was the first who in 1985
proposed for epigenetic alteration the term
epimutation. He associated DNA methylation
with heritable alteration
(Holliday, 1987).

inheritance is very wide. It includes gene and

in gene expression

The spectrum of epigenetic

chromosome imprinting, developmental genome

reprogramming, and control of chromatin
structure and dynamics. There are at least four
main types of epigenetic inheritance systems:

(i) self-sustaining metabolic loops; (ii) chromatin
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marking mediated by histones and DNA-binding
proteins; (iii) microRNA and small interfering RNA-
mediated variation in gene expression and (iv)
inheritance of some preexisting cellular structures
(membrane) and some protein structures, prions
(Stillman, 2005; Jablonka, Lamb, 2008).

Since the middle of 1970s, the concept of
an epigene as a unit of epigenetic inheritance
and epialleles has been developed by Rustem
Tchuraev. This fruitful idea was experimentally
validated by an artificial epigene synthesis
(Tchuraev et al., 2000; Tchuraev, Galimzyamov,
2009). The

hereditary unit, a genetic system with cyclic

epigene is an autoregulatory
links, or feedback, having two or more functional
states and able to maintain each other over
cell generations. Figure 2 presents a simple one
component epigene scheme. It demonstrates

the possibility of switching (transactivation)
from the inactive to active epigene state in cell
epiheterozygotes. Such hereditary switching
will correspond to epimutation, displaying non-
Mendelian inheritance.

Noteworthy, if we imagine five independent
epigenes in the genome, the cell will manifest 32
potential states without any structural changes in
DNA sequences (!). The feedback can be positive,
as in the E. coli — lambda phage system with the
positive or negative. The state of the one gene
determines the genetic switch between the
lysogenic or lytic lambda phage cycles. Diverse
mechanisms that can underline the stable
epialleles in plants were recently summarized
(Tikhodeyev, 2018).

Similarly, transposons P in Drosophila and
maize Ac and Spm mobile elements described
by McClintock are organized as the epigenes
with positive/negative regulation (Golubovsky,
Tchuraey, 1997).

The Figure 2 epigene scheme is the simple and
single component system where the structural
gene and its regulator are combined in one

transcription unit. But regulator factor may be
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located distantly and lead to trans-silencing

in epiheterozygotes. Namely this situation

=
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appeared typical for an enigmatic phenomenon of

paramutation.

Fig. 2. The scheme of the epigene with positive autoregulation and main its definitions.

The structural gene A, controlling trait “A” (red circle) and its positive R-regulator are in one transcription
unit. The epigene has two states or epialleles: active and inactive when R- regulator product is blocked,
resulting in “a” trait. In epiheterozygote transactivation is possible and switch of inactive epiallele state
to active (epimitation). This leads to non-Mendelian inheritance with absent or abnormal segregation in

the F2 progeny.

Puc. 2. Cxema anureHa c NO3UTUBHOI aBTOperynaunein, oCHoBHble 0603HaYEHUA U onpeaenieHus.
Mpeanonaraetca, YTO CTPYKTYPHbIM reH A, KOTOPbIN KOHTPOANPYET AOMUHAHTHbIN NPU3HAK «A»
(KpacHbIN Kpy»OK) 1 ero No3MTUBHbIM reH perynsaTop R HaxoaaTcs B O4HOM eauHULE TPAHCKPUMNLMK
1 06pasytoT anureH. OH UMeeT ABa COCTOSHWUA UAW 3NManiens: aktusHoe Al n HeaktueHoe AO 1 Aga
anureHotmna A1/ A1u AO / AO. Koraga npoayKt perynatopa R 610KknposaH (cnpasa), 3To npusoaut
K peueccnsHomy peHoTmny «a» (6enblit KpyKok). Y anureteposnrot Al / AO BO3MOMKHa TpaHCaKTMBaLMA
anuannena AO. ITo ABNEeHME Ha3bIBAOT aNMmyTaLmA. [peBpalLeHne y SNUreTepo3mror HEakKTMBHOIO
COCTOSIHWA 3NMannens B akTMUBHOE — HeMeHeneBcKoe cobbiThe. B 3Tom cayyae B creaytowem
NMOKO/IEHMM BO3MOXHO HEMEHAENEBCKOE pacLueneHne BBMAY Nepexosa HeakTMBHOro anmannena AO
B aKTMBHbIM Al

It was firstly described by remarkable maize
geneticists Drs. A. Brink and Ed. Coe in 1950s for
two genes that encode transcription factors that
activate biosynthesis of red pigment expressed
in different plant tissues. For example, B-1 allele
is converted to non-pigmented allele designated
B-7 in heterozygotes B-1 (red colour)/b1 (light
color). This epigenetic silencing is stable in
many generations. Key sequences mediated this

epimutation are seven tandem repeats located

about 100 kb upstream of the b7 transcription
start. These repeats produce siRNA which is
critical for trans-silencing (Chandler, 2007, 2010;
Arteaga-Vazquez, Chandler, 2010).

Genome organization and hereditary changes

in classical and mobile genetics

Table 2 and Table 3 present main conceptual

shifts on genome organization and hereditary
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variability from Mendelian to contemporary
mobile or dynamic genetics. Most contrasting
premises indicated in two tables are well known.

Let’s discuss in detail the problem of natural
mutation process. In 1901 Hugo de Vries, a famous
Dutch botanist and rediscoverer of Mendel’s
laws, coined term mutation. He described main
principles of mutation occurrence and conceived
the idea of mutational speciation. He introduced
also the idea of mutation periods or mutation
bursts that was neglected by most of geneticists
for many decades.

But situation was changed after McClintock’s
discovery of mobile elements and insertional
mutagenesis. My and colleagues long-termed
studies on population genetics of Drosophila led
to discovery that mutational bursts are result of
activation of diverse MEs inducing super-unstable
insertional mutations. We found also remarkable

example of natural genetic engineering during
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one mutational burst which happened in 1973.
Two genes (one determines bristle and another
wing form) appeared to be under the control of
one transposon and simultaneously expressed
and mutated as a new genetic construction
(Golubovsky, 2000). This finding shows as new
evolutionary novations mediated by mobile
elements may occur.

The

variability, indicated in Table 2 and Table 3 are

features of genome structure and

clearly exhibited in evolutionary analysis of
plant genome architecture (Wendel et al., 2016).
Authors called “revelation” an extraordinary
variation in plant genome size having in mind
constancy of their genic content. For instance, the
barley genome is 11.5 times larger than genome of
another cereal, rice. Even species and subspecies
of the one genera may have drastical differences

in genome size.

Table 2. Genome structure: conceptual shifts from Mendelian to Mobile genetics

Tabnuuya 2. CTpyKTypa reHoMa: KOHLenTyanbHble CABUIM OT MeHAEeNeBCKO-MOPraHOBCKOM reHeTUKM
K MO6UNbHOM reHeTuKe

Mendelian classical genetics

Mobile genetics

Chromosomal DNA is the sole carrier of
hereditary information. All DNA changes are vital

There are non-informative repeated DNA
fractions and a lot of diverse facultative genetic elements
in the genome

More DNA in the genome — more genes

Close species may differ both in content and
DNA size. having the same gene number

Colinearity: physical size of a definite gene
corresponds to coding protein size

Mosaic gene structure of eukaryotes: introns and
exons. RNA splicing and editing

Every gene occupies definite locus and has one
or duplicated copies in all species individuals

Gene loci are capable to amplification within and
out of chromosomes

Apart of sexual propagation a genome of every
species is predominantly closed genetic system

Mobile elements are omnipresent; there is
horizontal gene transfer

Genome changes occur due to rare spontaneous
gene / chromosome mutations and due to hybrid
recombination

Genome is a highly sensitive organ of the cell
monitoring genomic activities, corrects errors, senses
stress events and may responds to them by restructuring
genome

Only DNA/RNA are capable to template ability
by convariant reduplication

There are specific proteins, prions, that transfer
their conformation to the homologous proteins

The mechanism of this paradox is rapid

saltational proliferation of mobile elements
widespread in plants. Here are impressive data on
mobile elements percentage in genomes of some

cultural species: Brassica oleracea (cabbage) —

39%, Beta vulgaris (sugar beet) — 63%, Hordeum
vulgare (barley) — 84%, Oryza sativa (Asian rice)
— 35%, Zea mays — 82%, Solanum lycopersicum
(tomato) — 63%, Solanum tuberosum (potato) —
62%, Vitis vinifera (grape)— 41%.
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Table 3. Hereditary changes: postulates of Mendelian and current Mobile genetics

Tabnuua 3. HacnepcTBeHHble U3MEHEHUA: NOCTYNATbl MeHAENEeBCKOWU U coBpeMeHHOo MobunbHo M
reHeTUKu

Classical Mendelian Genetics

Mobile Genetics

All hereditary changes are mutations: changes of
definite gene loci structure, chromosome rearrangements
or chromosome number

Apart of mutations there are two hereditary changes:
(1) variations, or changes of number, chromosome
topography of FGE and (ii) epigenetic alterations

Mutations occur in the progeny of some individuals,
spontaneously, with small rate

Hereditary changes induced by ME and epimutations
may occur orderly in many individuals

Most newly occurring mutations in nature are rather
stable. The rate of mutation process is stable

There are regular bursts of mutability due to
activation of ME. Insertion mutations mediated by ME
are unstable

Nuclear genes predominantly determine functions of
all cytoplasmic elements

Nucleo-cytoplasmic relations are complicated, there
are various autonomic and semi-autonomic genetic
elements

Epigenetic alterations in eukaryotes occur only in
somatic cells

Epigenetic alterations may transfer germinally, as in
the case of paramutation

Specific gene structure and activity does not change
in hybrids, the essence of Mendelian laws

In the tenets of epigenetic determination of a trait,
allelic transfection and paramutation events are possible

Both sexes are equal in transfer of a gene/
chromosome specific structure and state

Parental imprinting exists: a gene expression may
depend upon the parent transmitting it

Inheritance of traits occurring during individual
development is impossible
Gene transfer and recombination occurs only by
sexual propagation.

Such events may occur if a trait is determined by
epigenetically or mediated by FGE
There is horizontal gene flow even between distant
organisms. Potential unity of evolutional gene pool

Conclusion

I would like to wunderline that most
problems presented here are discussed in the
comprehensive book “Genome Inconstansy” by
Roman Khesin (Khesin, 1984). The author had
great experience both in classical and molecular
genetics. He analyzed in detail how sequence
of unpredictable discoveries and the avalanche
of new data obtained after the methodological
revolution of the 1970s had changed the visage
of genetics. The traditional views on the structure
and function of the genetic apparatus were
dramatically transformed (Golubovsky, 2002). The
study of genome inconstancy proved to be closely
connected with various genetic phenomena,
including sex of bacteria, unstable mutations in
the fruit fly and maize, adaptation to antibiotics,
immunoglobulins,

cytoplasmic heredity,

carcinogenesis, nitrogen fixation, evolutionary
genetics.
He states his main conceptual approach or

even credo: “Molecular biology itself does not
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set general biological problems. It only answers
the requirements of other branches of science”.
Hence the characteristic feature of his book:
detailed analysis of factual data on the “molecular
anatomy” of various MEs and viruses is always
accompanied by revealing their behavior in the
system of the genotype, as well as their biological
and evolutionary significance. This is extremely
important, because many researchers, enchanted
by the advances in DNA engineering, are
susceptible to what E. Chargaff, a patriarch of this
of science, called “molecular slavery”.

In the early 1980s, it became obvious that
MEs are an integral part of the genome and
a potent factor of its natural variation, rather
than an exotic phenomenon. Whatever is the
mechanism of ME transposition, it must involve a
stage of recombination at the DNA level. Khesin
developed the idea that the potential for genetic
recombination is congenital for all reproducing
cells. In addition to the obligatory variant of
homologous recombination, two optional variants

are possible: recombination at signal repeats



VAVILOVIA

scattered over the genome and site-specific ones.

Yu.A. Filipchenko, the author of the terms
microevolution and macroevolution, in his book
“Evolutionary Idea in Biology” (Filipchenko,
1977) postulated that “inner forces” inherent
in the structure of living organisms were the
main factor of organic evolution. One source of
these inner forces is the DNA linear structure
and the characteristics of template processes
(replication, transcription, and translation) and
genetic processes per se (repair, recombination,
and segregation). Repeats are inevitably formed
during these processes. Khesin suggested that any
DNA segment flanked with repeats may become
transposable. It may acquire the capacity for burst
replication and spread over the genome, and lead
to an increase in the proportion of noninformative
DNA.

Unquestioning belief of molecular biologists
in selectogenesis (all traits are result of natural
in the 1970s:

geneticists searched for the adaptive significance

selection) led to an impasse
of all variations in the composition and amount of
DNA, but they encountered the C-value paradox,
the surprising diversity of repetitious-DNA families
and MEs.

Plant genome size variations is a dynamic
process of and bloating and purging DNA. The
emerging trend is that plant genomes bloat
due to the copy-and-paste proliferation of a
few facultative elements: long terminal repeats
retrotransposons, LTR and aggressive purge these
amplifying LTR through several mechanisms. They
include facultative and incomplete recombination,
and double strand break repair non-homologous
end joining (Todd, 2014).

The largest published genome, Picea abies
(Norway Spruce) is 19 800 Mb. It has bloated
with divers and divergent LTRs that have evaded
DNA purging mechanisms or they are absent in
gymnosperm.

What is Khesin’s approach to this imbroglio?

He holds to the theory of relative adaptedness
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and warns against “the false notion that all there
is in the cell is adaptive and useful for it.” Based
on comparative molecular anatomy of various
MEs he postulates the general principles of their
organization: end repeats, genetic punctuation
marks (promoters and terminators), duplications
flanking the insertions into target loci, and
induced instability at the sites of insertion.

In my seminal presentation (1985) and following
book and papers (Golubovsky 2000; Golubovsky,
Manton, 2005) for the first time an attempt
was made to compare the main provisions of
classical and modern genetics. Many of the
above postulates were not called that anywhere,
although they were implicitly implied. What
follows from these comparisons?

First of all, the prospect opens up in an
accessible and concise form to follow the course
of development of genetics. The possibility of
conceptual comparison of postulates or paradigms
testifies not to the weakness, but to the strength
of this field of science. By no means should
one think that now it is necessary to abandon
classical mendelian genetics. No! The research
methodology created within its framework, the
system of concepts and the discoveries made
are a golden fund, a reliable foundation, without
which all innovations are impossible.

However, the entire conceptual canvas is
changing. There is a transformation, a revision of
many basic concepts, as well as the introduction
of new ones. The possibility of conceptual choice
makes it possible to give a new interpretation or
a re-examination of many non-canonical facts
buried in the storehouses of science. Freedom of
choice predetermines the readiness to deviate
from the usual canons when explaining the non-
trivial behavior of a particular biological object;
in other words, it is the willingness to experiment
differently in order to discover conceptually new
phenomena.

In the tenet of generalized approach to the

genome structure and function it is rational to
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subdivide cell genetic system into two subsystems:
obligate genetic elements (OGE) and facultative
ones (FGE). Current genome semantics includes
also various dynamic ways of coding, storage
and transfer of genetic information (epigenetics).
The foregoing account suggests existence at
least three types of heritable changes: classical
variations

mutations (in T. Morgan’s sense),

and epigenetic alterations. Heritable changes

in  number or chromosome/cell topography

of diverse facultative elements can occur
simultaneously in many individuals (variations).
Such heritable change might be induced by
action of nonmutagenic environmental factors as
temperature, interline crosses, nutritional stress
(“genotrophs”), genomic stress like polyploidy,
hybridization or viral infection. The same is true
for epigenetic alterations.

FGEs are ubiquitous among plants often
comprising more than 50% of plants genomes.
Maize has nearly 80% of its genome composed of
transposons. Diverse non-Mendelian phenomena
are well documented in allopolyploid genome
evolution. Genomic stress may trigger MEs
activation due to interspecies hybrid genomes
conflict. This results in non-Mendelian events.
They comprise rapid loss/gain DNA fragments,
reciprocal

DNA methylation

intergenomic  repeats invasion,

changes, gene silencing,
and functional reproduction novelties such as
flowering time (Liu, Wendel, 2002; Wendel et al.,
2016).

Transfer of genes has been well documented
among evolutionary distant species. In mammals
and birds, almost identical proviral DNA sequences
appeared after the evolutionary diversification.
Mice, and humans became

rats, cats,

pigs,
“relatives”: they carry many common rudiments
of endogenous viruses. The Mariner transposon
which was found in Drosophila then was
discovered in different Diptera species, Crustacea,
and humans. Due to mobile elements, the gene

pool of all organisms potentially constitutes an

=
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integrated biosphere gene pool as firstly suggested
molecular geneticist Roman Khesin (Khesin, 1984).
This postulate has a great importance for biology
(Golubovsky, 2000, 2002).
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NamaTtHuK Mperopy MeHpgento B BptoHHe [Briinn]
(BpHo [Brno], Yexus)

B 1910 r. ucnonHunnocs 45 net co aHA onybaMkoBaHMA 3akoHoB MeHaens.
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N uccnenoBaTenien BCeX CTPaH CBETA, MU Ha MeXAYHapoaHble cpeacTsa bbi
BO3BUTHYT B BplOHHE NaMATHUK.
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«Dem Naturforscher P. Gregor Mendel 1822-1884
Errichtet 1910 von Freunden der Wissenschaft»

(Pnsakcbeprep, 1935, c. 23)
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pea. akaa. H. N. BaBunoBa. — MockBa ; JleHnHrpag, : Cenbxosrus, 1935 (Mocksa : 16 Tun. TpecTa
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