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Fig. 1. The Altai erritory- and the Altai Republic on the map of Russia

Puc. 1. Ilonosxenue Anmaiickozo kpas u Pecny6nuxu Anmaii na kapme Poccuu

palioHa, BBICOTHI MECTHOCTM Haf
YPOBHEM MOPs, 3KCIIO3UIIUYU CKIOHA
u 1.51.). Hanbonee sapko nposasnsaercs
3aBUCUMOCTD PACTUTEILHOTO MOKPO-
Ba OT abCOMIOTHON BBICOTBHI MECTHO-
ctu. [Ina pacturenbHoctu TopHoro
Anras, Kak u 11006071 TOPHOIL cucTe-
MBI, XapaKTepHa BepTUKalbHasA 30-
HaTbHOCTb, MM HOACHOCTb.
AnTalickuil Kpail 3aHMMaeT
10ro-BocTok 3amaguoit Cubupn (cm.
puc. 1). IIpoTsA>keHHOCTD TEPPUTOPUN
Kpasd C 3amaja Ha BOCTOK — 850 kM, a
c cepepa Ha 1or — 950 kM. Teppuropus
Kpasd IpeficTaB/lleHa PaBHMHHOI Ya-
crpio (KynmyHpauHCKass HUSMEHHOCTD,
[Ipmobckoe marto, pacyaeHeHHOE
NO>XXO6MHaMU peBHero cTokKa, bue-y-
MBILICKasA BO3BBIIIEHHOCTD, [Ipenarn-
Talickas paBHUHa) u ropamu (Ca-
NMaup, 4acTb ANTanckux rop). Abco-
JIIOTHBIE OTMETKM BBICOT — OT 98-100
no 2000-2490 m. Knumart Anraiicko-
ro Kpasg pe3sKo KOHTUHEHTAJbHBbII.
Haubonee cyxoit u >xapKoii ABIsgeT-
s 3alajHasg paBHMHHAA YacTh Kpas.
K BOCTOKY 1 10T0-BOCTOKY IPOMCXO-
OUT yBelIudYeHue ocagkos ot 230 mo
600-700 MM B rop. CpegHerogoBas
TeMIlepaTypa MOBBIIIAETCA K I0r0-3a-
napy kpas (CunaHTbeBa, 2013).
Teppuropus AnTaiickoro Kpas Ha-
XOAMUTCA B IIpefieNiaX IeCOCTENHON U
cTenHoit 30H. Ha Tepputopun xpad
Ipe/iCTaBAeHbl Cle/lyIoUiMe TUIbI

PaCTUTENBHOCTH: Jieca, CTENN, Iyra,
6omoTa, BBHICOKOTOpPHBIE TYH[PHI,
KYCTapHUKOBas, CKajabHasi, BOXHAs,
COJIOHYAKOBas ¥ CMHAHTPOIIHASI pac-
TUTENbHOCTh. CHHAHTPOIIHAS PACTH-
TEJIPHOCTH IPeACTABIeHA PyLepanb-
HOII (cooblecTBaMM, pasBUBAIOLIN-
MICSI Ha MYCOPHBIX MeCTax J CBas-
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Fig. 2. Altai Republic. View from the Chicke Tama
(1295 m above sea level) (photo by T.V. Ebel)§

Kax), ceretanbHol (ImaliedHOM, UK
COPHO-II0JIEBOIT) U PACTUTENBHOCTHIO
MecT nocenennii (Cumantbesa, 2013).

AJITail B 11e7I0M — U3jaBHa 3ace/eH-
Hast Teppuropust. OH BXOFWII B 00LIVp-
HBIJI PErVIOH IIEPBUYHOTO PACCeIeHNs
IpeBHEIIIIEro Ye/I0BeKa, a 3aTeM NHO0-
€BPOIIEIICKIX KY/IBTYP U 9THOCOB, ObLI

n Pas

Puc. 2. Pecnybnuxa Anmaii. Buo ¢ nepesana Yuxe-Taman
(1295 m nao yposnem mops) (pomo T.B. S6env)
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apeHo} CKOTOBOJYECKOTO OCBOEHUA
OpUPOJHON cpefbl HapojaMmu. B co-
craB Poccniickoro rocymapcTsa AnTan
BOIIe/l OTHOCUTENbHO No3fHO. Ilep-
Bbl€ [TOCE/IEHIIbl NOABMINCD 37,eCh Ha
py6exe XVII-XVIII BB. X03s1icTBEH-
HO€ OCBOEHMeE J 3ace/leHle pernoHa
IIJI0 BeCbMa MHTEHCUBHO. PasBurne
CETbCKOTO XO03AMCTBa (B TOM YMCTIe
OCBOEHMeE IIeIMHHBIX U 3aJIeXKHBIX 3e-
MeJIb) ¥ IPOMBILIIEHHOCTH B XX Beke
MPUBENO K TOMY, UTO ANTaliCKuit Kpai
CTasn ofHoOM u3s Teppuropuit Poccnmii-
ckoit QPefepanyn, 3aMeTHO Mpeobpa-
JKEHHBIX B pe3y/IbTaTe JeATeTbHOCTI
yenoBeka (CumantbeBa, 2013). OcHo-
By 9KOHOMUKM Pecny6nuku Anrail B
HaCTosAIllee BpeMs COCTaB/IAET CeNlb-
CKOe X0341CTBO (’KMBOTHOBOJCTBO I
CaJI0OBOJICTBO, BbIpalBaHMe KOPMO-
BBIX KYNIBTYp, IPeYUXN IOCEBHOII),
a TakXKe OBICTPO pa3BUBANIMNIICA
B IIOC/IefHNe TORBI TypusMm (puc. 7).
AHTpomoreHHas TpaHchopManus
PacTUTeIbHOTO OKPOBA B pe3y/bTa-
Té MHOTOCTOPOHHEN XO3AJCTBEHHON
TeATeTbHOCTY IpUBeNa K popMupoBa-
HUIO aJIBEHTUBHOTO 3/IEMEHTA, T.€. T0-
ABJIEHNIO TeX PACTEHUI, Tpouspacra-
HIe KOTOPBIX Ha JAHHOI TeppPUTOPUM
He CBSI3aHO C IPOLeCCOM eCTeCTBEeH-
HoOro ¢roporeHesa, a pefCcTaBageT
co6ol1 cnencTBMe aHTPOMOTEHHOTO
BAUAHUA Ha ¢ropy. D10 Hambosee
MOJIOZIOJ 110 BO3PACTY M CaMblii JMHa-

(the Kosh-Agach District of the Altai Republic)

Fig. 4. Covered by glaciers, the North-Chuya Ridge limiting the arid Kurai steppe from the south

Puc. 3. Cnusnue pex Kamyno u Qys (Oneyoaiickuii paiion Pecny6nuxu Anmaii) -
00HO0 u3 Haubonee nocewyaemvix mypucmamu mecm Iopnozo Anmas
(pomo A.J1. I6ens)

MUYHBI KOMIIOHeHT ¢iopsl (Cunan-
TheBa, 2013). Cpeau afBeHTUBHBIX
(py1s uccnenyeMon TeppuUTOpUN) BU-
TOB pacTeHNI 0co60e MeCTO 3aHNMa-
10T arpecCHBHBIE YyXKePOHbIE BUIBI,
IpeACcTaBIALNINe Cepbe3HYI0 OIac-
HOCTD /ISl 5KOJIOTMU ¥ SKOHOMUKMN

pernona. TakuMu 4y>kKepOZHBIMY BU-
[aMI SABIAIOTCSA, HAIIpUMep, O6BICTPO
PacIpoCTpaHAKRIINIICA TI0 TEPPUTO-
puu Poccuiickoit epepannnm 6opiue-
BuK COCHOBCKOTO, MHOTHE BUABI Ce-
reTa/bHbIX COPHAKOB, CPey KOTOPBIX
ecTb KapaHTVMHHbIE PACTEH.

Puc. 4. Ioxpoimeotii neonuxamu Cesepo-Uyiickuii xpebem ozpanuuueaem c r02a 3acywnueyto Kypaiickyio cmenv

(Kow-Azauckuii pation Pecnybnuxu Anmaii)

(pomo A.JI. I6ens)
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Fig. 5. Evpedltlon camp in the Kmal steppe (the Kosh- Agmh lehlct ofthe Altai Republlc)
(photo by A.L. Ebel) . 5%, ! ; wh

Puc. 5. Ixcneduyuonnas cmosnxa é Kypaiickoii cmenu
(Kow-Azauckuii pation Pecny6nuxu Anmailt)
(pomo A.J1. I6ens)

Puc. 6. Yyiickas cmenv, pacnonoxennas Ha évicomax 1700-1900 m Hao yposHem
mops, camas cyxas u xonooHas é Iopnom Anmae

(Kow-Azauckuii pation Pecnybnuxu Anmaii)

(pomo A.J1. I6ens)

(plwto by T.V. Ebel BB

Puc. 7. Teneukoe o3epo - mypucmuueckas Mexka Iopnozo Anmas
(¢pomo T.B. S6env)
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B skcmepuImoHHOI oe3Ke IMpu-
HSAIN yYacTVe aBTOPHI AHHOM CTaTbIL.
OcHOBHBIE 3a7ayy SKCIEAUINN 3a-
KITI0Ya/IVCh B CTIefyoleM: 1) yTouHe-
HIe BUJJOBOTO COCTaBa CereTalbHBIX
COPHAKOB MCCTIEyeMOil TEPPUTOPUIL;
2) U3y4eHue pacIpoCTpaHeHN B JaH-
HOM pernoHe Hanbosnee ONaCHBIX A
9KOJIOTUM ¥ S5KOHOMMKIY BMJOB COP-
HBIX (B T.4. KAPAHTMHHBIX) U MHBa-
3MBHBIX PacTeHMIT; 3) cOOp ceMeHHO-
rO MaTepyana COPHBIX BUJIOB C IIENbI0
cosnaHud Ha 6ase Tomckoro ¢unuana
OI'bY « BHMMKP» gocToBepHoit Kap-
HOOTNYECKOI KO/UIeKI[MU, KOTopas
Heo6XofuMa [ U3y4eHMs paclpo-
CTpaHEeHNA ONACHBIX BUIOB PAacTEHMII
C MapTUAMM MOAKAPAHTUHHON MpPO-
ByKuuy; 4) c6op repbapHoro marepu-
aJjla M3y4aeMbIX BUIOB.

OKCIeANIMOHHAA TT0e3hKa 0Cy-
I[eCTBIIAACh Ha aBTOMOONITE, Hava-
nach ot T. ToMcka, Ipoxoauia Jyepes
repputopuio Kemeposckoit ob6macru,
HPONO/IKUIACH IO TEPPUTOPUM AJl-
Tajickoro kpas u Pecny6nuky Anrai;
3aTeM SKCIeNIMA CHOBA BEPHY/IACh
B Anraiickuil kpail (IpakTH4ecKu
mo rpaHunbl ¢ Kasaxcranowm), u 3a-
BEPIINIICh UCCIeJOBAHNA BO3Bpa-
meHueM uepe3 HoBocubupckyro 06-
nactb B I. ToMck (puc. 8). MapupyT-
HBIe MICCTIeTOBaHNA ObIIN IPOBeEeHbI
B 8 pajioHax Pecriy6muku Anraii u 23
palioHax ANTaiicKOro Kpas, MpOTA-
KeHHOCTDb BCET0 MapUIPpyTa COCTa-
BuIa okono 4000 kM. 3a BpeMsA 9KC-
HeVIVIOHHO MOe3IKU YAANI0Ch CO-
OpaTb ceMeHHOJ MaTepuan 71 Bupga
COPHBIX PacTeHMI, OTHOCAIINXCA K
24 cemeiicTBaM, a Takxe okono 300
NMUCTOB TepbapHOro Marepuana. Ilo
HOyTH CTeOBAHUSA SKCIIEANLINN U3Y-
JaJIiCh ITOCEBBI CEMbCKOXO3ANCTBEH-
HBIX KyJIbTYp Ha IIpeIMeT 3aCOPeH-
HOCTM) CereTajlbHBIMU COPHAKaMMI
(pmc. 9, 10), a TakXKe UCCIIE[OBATNCD
pYyZepanbHble COPHAKYU O 0604YMHAM
aBTOMIOPOT ¥ APYTVM MeCTaM CKOII/Ie-
HuA mycopa. Bcero Ha Teppuropun
Anrajickoro Kpasa 6bIu coOpaHbI
ceMmena 40 BUJOB cereTaabHbIX U Py-
TepanbHBIX COPHAKOB, OTHOCAIMX-
ca K 19 cemeiicTBaM, Ha TEPpPUTO-
pun Pecnybnuku Anrait — 22 BUJOB
copHsAKoB n3 13 cemeiticTB. CeMeHa
eme 9 BUSOB COPHBIX PACTEHUI U3
5 ceMelicTB ObUIM COOPaHBI IO NYTU
cnemoBaHMA sKcmeaunuyu B Keme-
poBckoit 1 HoBocubupckoit obna-
ctax (puc. 11). CeMeHHOI MaTepuan
cobupancsa B OTAeNbHble OyMa>kKHbIE

HaKeTbl, KOTOPBIE CPa3y >Ke MOJIN-
CBIBA/NCh U IOMEIaNNCh B MaTepya-
ThIe MEIIKI.

Hamu 6bI710 yCTaHOBIIEHO, YTO
HEKOTOpbIe BUBI CEreTaabHBIX COP-
HAKOB, CUMTaBIINeCA HO CUX IIOP
penKkuMM B ANTaiicCKOM Kpae, B Ha-
CTosIIee BpeMs 4acTO BCTPEYaroTCs
B II0CEBAX B Pa3NIMYHBIX pallOHax.
K TakyuM BUlaM MOXXHO OTHECTHU, Ha-
npuMep, mypuny 6enyio (Amaranthus
albus L.), metnnuuk ®abepa (Setaria
faberi Herrm.), IpoCBUPHUK MyTOB-
vyaTslit (Malva verticillata L.) n pp.
Cpeny pyzepaTbHBIX COPHBIX pacTe-
HUJI TaK)Ke VIMEIOTCA BU/BI, KOTOPbIe
MIMPOKO PacCIpOCTPAHUINCD IO Tep-
puTopum ANTaliCKOTO Kpas, mepei-
I M3 KaTeTOpMM OBONLHO PENKNX B
KaTeropuio OOBIYHBIX IO BCTpedae-
MOCTHU BMJIOB: HEJJOTPOTa >KeNe3KO-
HocHas (Impatiens glandulifera Royle)
(puc. 12), Bacunek nyrosoii (Centaurea
jacea L.) (puc. 13), 4epTONOIOX IINIIO-
Batbli (Carduus acanthoides L.) (puc.
14), Bacunek packupuctolii (Centaurea
diffusa Lam.) (puc. 15) u fip.

Hamnbornee yacTo B moceBax Ha Tep-
putopuy ANTaiicCKOTro Kpas HaMu OT-
Medanuch eXKOBHMK OOBIKHOBEHHBI
(Echinochloa crus-galli (L.) Beauv.),
npoco copHoe (Panicum miliaceum ssp.
ruderale (Kitag.) Tzvelev), rpeunu-
ka BbioHKOBas (Fallopia convolvulus
(L.) A. LOove), BbIOHOK IIOJIEBOI
(Convolvulus arvensis L.), Tpexpebep-
Huk Henaxyumit (Tripleurospermum
inodorum (L.) Sch. Bip.), uncren 60-
notusli (Stachys palustris L.), apyTka
nonesas (Thlaspi arvense L.).

B AntaiickoM Kpae HaM¥ ObIIu
oOHapy>XeHBl 0Yarym KapaHTMHHBIX
BUJIOB PaCTeHMII — TOpYaKa I0N3yde-
ro (Acroptilon repens (L.) DC.) u no-
BUIVKY TToneBoit (Cuscuta campestris
Yunck.). Topyax nonsyumit 6bu1 Haii-
TeH Ha MOJCOTHEYHNKOBOM MOJIE B
OKpeCTHOCTAX Imoc. PemoBckuit B
JIokTeBCcKOM paitoHe (puc. 16). Tan-
HBIl KapaHTVHHBII COPHAK chopMu-
poBan 37ech JOBOIbLHO OOUIMPHYIO
KYPTUHY OKO/lO 8 M B fuaMeTpe. B
MOMEHT OOHapy>XeHNsA HaMIU odara
ceMeHa Topdyaka OBIIM ellje Hefo-
3penbIMM, MO3TOMY ITIOTHOIIEHHBIN
CeMeHHOJI MaTepuan cobparhb 3mech
He ygmanocb. Bein cobpaH repbap-
HBIIl MaTepyasn [[BeTYIero Topyaka,
cpenaHbl Gororpaduu monynAnuU
KapaHTUMHHOTO copHsaAKa. [loBmanka
mojeBas OTMeYeHa HaMU B 3 MeCTO-
HaXOXJeHuAX. bonbmoit odar 6bin
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the material was collected (red points)

ig. 8. The route of the expedition (green arrows) and the locatlons whete
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Puc. 8. Mapuipym sxcneduyuontoii noe3oxu (3enexvie cmpenku)
u mecma c6opa mamepuana (KpacHvte mouxu)

BBIABJIEH 110 060uM Oeperam p. Ajeil
B OKPeCTHOCTAX c. ExaTepuHmMHCKOE
TpeTbsakoBckoro paitona. [loBunmka
3/leCh MapasUTUPyeT Ha MHBA3WB-
HOM BHUJe NYPHUIIHMKE 3/1bOCKOM
(Xanthium albinum (Widder) Scholz
et Sukopp), a Takxe Ha pasIMIHBIX
BUJAX MPUOPEXHBIX TPABAHUCTHIX 1
KYCTapHUKOBBIX pacTeHuit (puc 17,
18). Hamu 6bm cobpaHbl ceMeHa
TaHHOTO KapaHTMHHOTO Bupa. He-
6onbIye o4ary IMOBMIVKH TOJIEBOI
o6HapyxeHHI B KypbrHckoM patione
(mexxpy c. Muxaiinoska u c. Ycrb-Ta-
noska) u IlocmennxmHckoMm paitio-
He (c. ITocnenuxa). Mndpopmanus o
HallJeHHBIX OYarax KapaHTUHHBIX
BUJIOB pacTeHMII Oblla mepefaHa B
Yrnpasnenue QemepanbHON CIyXObI
10 BeTepUHAPHOMY U GUTOCAHMUTAP-
HOMY HaJi30py IO ANTaliCKOMY Kpalo
u Pecniybnuke Anraii.

Ha tepputopunm Pecnybnuku
Anraii, B cBA3U ¢ 6ypHO pasBMBalO-

mYMCS B HacToAllee BpeMs Typu-
CTUYECKMM CEKTOPOM 3KOHOMUKI,
60/bIIOI MHTepeC NIA SKCIeANLNN
IIPEeNCTABAANO M3yIeHNME PACIpo-
CTpaHEeHMS MHBA3UBHBIX BUJIOB pac-
TeHnii. Takue BUJBI B IIOTHON Mepe
06/mMafaloT IpU3HAKAMU «MeaTbHO-
TO COpHAKa», COOPMYNNPOBAHHBIMMI
E.J. Jager (1988): cnoco6HOCTbIO
YCIEIIHO afalTUPOBAThCA B HOBBIX
YCIOBUAX NPU CUIBHOM aHTPOIO-
T€HHOM [aBJIEHUM, CBOWCTBEHHON
IPEUMYLIeCTBEHHO ONHONETHUKAM
C KOpOTKOJI I0BEHMIbHOW (a3oil u
BBICOKOJI CEMEHHON IPOJYKTUBHO-
CThI0; BBICOKON TONEPAHTHOCTHIO
KO BceM (opMaM aHTPOIOTEHHOTO
BO3JEICTBUSA; BBICOKOJ KOHKYpPEH-
TOCHOCOOHOCTBIO; TeTepoKapHumeit
U PasHOBPEMEHHOCTDbIO IpopacTa-
HUA CeMAH; BBICOKOI 3KOJIOTHYE-
CKOJI NIaCTUYHOCTBIO; OTCYTCTBU-
eM eCTeCTBEHHBIX Bparos; ¢uore-
HETUYECKON MOJIOJOCTBHIO BUJOB,
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Fig. 9. Mater ial collection on sunflower ﬁeld in the Shebalmsky Dutuctt‘JI
of the Altai Republic _ n. F
(photo by A.L. Ebel)

Puc. 9. Coop mamepuana Ha no0COTHEUHUKOBOM HOTTe

6 Ille6anunckom paiione Pecnybnuxu Anmaii

(¢pomo A.J1. Dbens)

HMONMUIIIOUANEI, TETKOCThI0 TU6PM-
AM3alUM, ITACTUYHOCTBIO M IIONN-
MopdusMoM pacTeHuil. VIHBasuBHbBIE
BUJIBI PACTEHNIT AKTUBHO BHEIPAIOTCA
B €CTECTBEHHBIE U ITOTTyeCTeCTBEHHBIE
pacTuTenbHble coobuecTBa. bricTpoe
PpasBUTHME TypUCTUIeCKON oTpaciy Pec-
ny6muKy Anrait BeeT K eXerOfHOMY
BO3PaCTaHNUIO TPAHCIIOPTHOTO IIOTOKA
U, KaK C/IefICTBNUE, 3aHOCY OTPOMHOTO
KOTMYeCTBa UY)XEPONHBIX pacTeHNI,
3HAYNTETbHASA JaCTh KOTOPBIX yCIIeI-
HO HaTypanusyercs (3bikoBa, 2015).
Oco6oe BHMMaHMe OBUIO HAMU Yferle-
HO BBIABJIEHUIO HOBBIX MECTOHAXOXK-
IeHMIT OTTaCHOTO MHBA3VMBHOTO BUJA —
6opueBuka CocHoBckoro (Heracleum
sosnowskyi Manden.). B 1960-x rt. aToT
KaBKa3CKUII ITO TPOVMICXOX/IEHNIO BUJI
OBbIZT peKOMEH/IOBAH B KadyecTBe IIep-
CIIEKTMBHOTO KOPMOBOTO (CUITOCHO-
ro) pacrenus g Cubupu (Coxonos
u 1p., 1965). VIMeloTcs TakKe TaHHbIE
o BbIpamuBaHuy H. sosnowskyi Ha

Asnrae Bo BTOpOIt MonoByuHe 1960-X IT.
(AnbkoBa, 1970). Cryuan ofuyaHus
3TOTO BHUla Ha AJITae Havyamm peru-
CTPUPOBATbCA CPABHUTEIBHO HEaB-
HO: B 2005 . momynAnuyu 6opuieBuKa
COCHOBCKOTO 0BTV 0OHAPY>KEHBI 10
0604YMHAM JOPOT U OKpaWHaM JIeco-
monoc BAonb Uyiickoro Tpakra OT
c. Crapasa Cypraiika KpacHorop-
CKOTO palioHa ANTaliCKOro Kpas [0
c. Kapnymxka MaliMuHCKOTO pajioHa
Pecniy6nuxu Anrait (CumaHTbeBa 1
Ap., 2005). B 2007 r. 60opiieBUK OB
OTMeYeH B OKPeCTHOCTAX I. [opHO-
Anraticka (Illayno, 3pikoBa, 2013).
B 2014 r. E.IO. 3p1K0BOIT B pe3yib-
TaTe SKCIEAUIIMOHHBIX MCCIef0Ba-
HMUIT, HAallpaB/IeHHBIX Ha M3y4eHMe
pacupoctpanenusa H. sosnowskyi B
Pecniybnuke Anraii, 3aperucTpupo-
BAaHO aKTMBHOE pacce/ieHne 6opire-
BJKa IO CEBEPHBIM paifoHaM Anras
U MPOHNKHOBEHME B IIeHTPaJbHbIE
paiionnl (3pikoBa, 2015). B Maii-
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MMHCKOM palioHe, 3HAYUTENbHO
I0KHee MePBBIX 0Yaros 3aHOCA, €I0
)K€ OTMeYeH HOBBII MacCUB 3a-
pocmneit: oT moc. V3BecTKOBBI 10O
c. Ycrp-Cema; B HolickoMm palioHe
06Hapy>XeHbl CIIOMIHbIE 3apOCIN
HpOoTsKeHHOCThIo 0T ¢. Cyxoit Kapa-
Cyk fmo c. JleBunka; B Typoyakckom
pajloHe oTMedYeHa IpyIma ocobei B
7 kM oT ycTba p. Jle6enn. Kpome Toro,
06Hapy>XeHO IMPOABIDKEHME BUIA TIO
YyiickoMy TpakTy o rpanuisl llleba-
mmHCKoro ¥ OHIyHaicKoro pajfoHOB:
pacTeHMs o6pa3OBBIBATU 3apOCIU
BIIOTIb JOPOTH OT IOfibeMa Ha IIepeBal
CeMuHCcKni1 o ero BepumHbl (YepHas
KHHNT4.., 2016). Bo Bpems axcrepuiy-
oHHoOII moe3pku 2017 1. H. sosnowskyi
ObIT OTMeYeH HaMM MPaKTUIeCKN BO
BCeX IepeUNCIeHHBIX MECTOHAXO0X/[e-
HuAX (kpome CeMMHCKOTO IepeBana,
T7ie He OBIIO BO3SMOXKHOCTH ITPOBECTH
metanpHOe obcnenoBannme). bopiie-
BUK COCHOBCKOTO paccensercs B ce-
BEPHBIX paifoHax A7ITas BIOMb JOPOT
¥ TPOII, OBICTPO 3aHMMaeT OTKPBITHIE
HPOCTPAaHCTBA MOJAH M MYCTBIpe,
BBITECHAA abOpPUTeHHBIE BU/BI PacTe-
Huii (puc. 19). Takoe akTMBHOe pacce-
nenne 6opmeBnka COCHOBCKOTO CBU-
TeTeNbCTBYET O HEMOCPEe/ICTBEHHO
yrpose 6uopasHoo6pasuio AnTas 1 o
HeobxomuMocTy IpuHATHUA B Pecry6-
nuKe AsnTail HeMe[IeHHBIX Mep IO
6opnbe c 6opuieBukoMm. He BoI3bIBaeT
COMHEHNA CII0c06 pacIpoCTpaHeHUsA
6opuieBrKa COCHOBCKOTO IIO pecIry6-
NMKe — IOCPeACTBOM aBTOMOOWIb-
HOTO TpPaHCIOPTa, HallpaBIEeHHBIN
MOTOK KoToporo B lopHbill AnTail B
nocnenHee BpeMsa C KaXbIM TOJOM
Bo3pacraeT (YepHas kHura.., 2016).
9To mpeAcTaBiIAeT CYMeCTBEHHYIO
OIIACHOCTb KaK /I eCTeCTBEHHBIX
9KOCHCTEM PErMOHa, TaK ¥ [/ 3[0-
pOBbA MIOfell, Pa3BUTHUA ITIELIET0 U
KOHHOTO TYPM3Ma, TPaKTUKYIONINXCS
B laHHOJ MecTHOCTH. Hamu 611 co-
OpaHbl ceMeHa 6opijeBuka COCHOB-
CKOTO /Il OIpefeNeHNsA CeMeHHOI
HIPONYKTUBHOCTHU M BCXOXKECTM.

B xopme skcmepguuum 6buia1U 06-
Hapy>XeHbl HOBbIe [ Pecmy6mn-
KM AJTail BU/IBI 3aHOCHBIX COPHBIX
pacTeHuit (4epTOMONIOX MMNIIOBA-
toiit — Carduus acanthoides L., xie-
Bep noneBoit — Trifolium campestre
Schreb., ¢anakponoma omuoner-
usasg - Phalacroloma annuum (L.)
Dumort.), KoTopble B HacTosAllee
BpeMs aKTUBHO PacCeNAITCA Ha ore
Cubupn. Kpome toro, B Pecrrybnuxe

P
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Fig. 10. Weedy Phacelia crops in the Altai Territory

(photo by A.L. Ebel) i &

Puc. 10. Cunvto 3acopentvie nocesvt pauenuu 8 Anmaiickom kpae

(pomo A.JI. D6ens)

seeds on colza field in the Novosibirsk Regwn
(photo by A.L. Ebel)"

Puc. 11. Céop ceman uucmeua 6onomuozo (Stachys palustris L.)
Ha pancosom none 6 Hosocubupckoii o6nacmu

(pomo A.JI. I6ens)

Anrait m AnTayickoM Kpae ObIIN BbI-
ABJIeHBl HOBBIE MECTOHAXOXJeHUsA
3aHOCHBIX COPHBIX BUIOB (IIMKYIIb-
HUK Kpacusblil — Galeopsis speciosa
Mill., moprynrak OropogmHBIIl -
Portulaca oleracea L., metunuuk Pa-
6epa — Setaria faberi Herrm., uncren
opHONeTHUN — Stachys annua L.) u
TeTaNbHO U3YYEHO PacIpPOCTPaHeHNe
arpecCUBHOTO MHBA3VMBHOTO BIJA Ba-
cunbKa nyrosoro — Centaurea jacea L.

B HacrosAmee BpeMs BegeTcs obpa-
60TKa cOOpaHHBIX HayYHBIX MaTepy-
aJIOB, STMKETUPOBaHNe TepOapHBIX U
Kaprosnorndeckux oopasuos. Ha 6ase
Vcnprtatenproit mabopatopun Tom-
ckoro ¢unnana PI'bY «BHUMKP»
bopMuUpYyIOTCA KapIonormyeckas
KOJIeKI A U repOapuit COpHBIX U
MHBa3UBHBIX Buaos. O6pasusl ce-
MsAH 38 BUJOB PacTEHUII II€peNaHbl B
otnen MCU ®I'BY «BHUMKP». Ma-

TepuaJbl, HONTy4eHHBIE B XO/e 9KCIIe-
IUIJIOHHOM IOE3[KU, MCIIOTb30BaHbI
I OAroToBKM cTaThu «O pacnpo-
crpanenuu Carduus acanthoides L.
(Asteraceae) B Cubupu» (d6enp n
Ip., 2017); rOTOBATCS K MyONIMKaLUK
TaK)Xe APyryie HaydHble CTAaThI.
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HERBOLOGICAL
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to the Republic of Altai and the Altai Territory
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Abstract. The article reports on
the herbological expedition to the
Altai Republic and the Altai Territory,
which took place in the summer of
2017. The surveys covered 8 regions
of the Altai Republic and 23 regions
of the Altai Territory. The expedition
was carried out to collect seed material
and herbarium of weed, quarantine
and invasive plant species, and to
investigate their species composition
and distribution in the given territory.

Keywords. Weed plants, alien
species, outbreaks of quarantine plant
species, the Altai Republic, the Altai
Territory.

In July - August 2017, within
the framework of the cooperation
agreement between Tomsk branch of
the Federal State Budget Organization
“All-Russian Plant Quarantine Center”
(FGBU “VNIIKR”) and the Federal State
Autonomous Educational Institution for
Higher Education “National Research
Tomsk State University” (TSU) an
expedition to the Republic of Altai and
the Altai Territory (Fig. 1) was organized.
This expedition was necessary to fulfil
one of the main aspects of the joint
research of FGBU “VNIIKR” and TSU -
investigation of the distribution and
ecological and biological characteristics
of weed and invasive plant species in
the Siberian Federal District in order to
ensure its agro-security.

The Altai Republic borders the
Altai Territory in the northwest, the
Region of Kemerovo in the northeast,
the Republic of Khakassia and the
Republic of Tuva in the east, Mongolia

and the People’s Republic of China
in the south, and Kazakhstan in the
south-west (Fig. 1). The Altai Republic
occupies a significant part of the
territory, called the Altai Mountains.
The Altai Mountains are the highest
mountains in Southern Siberia. The
average height of the territory is 2150
m; the heights from 1.500 to 2.500 m
are the most common. High mountain
range of Altai reaches an altitude of

4506 m (Belukha Mountain — the
highest peak of Siberia) (Okishev,
Petkevich, 1988). The geographical
position of the Altai Republic in the
center of Asia determines continental
nature of its climate. The relief and
features of the atmosphere circulation
influence the climate.

Extreme continental climate of
the Mongolian type is typical for
the regions of the South-Eastern

In the Altai Republic, due to the rapidly developing

tourism sector of the economy,

a great interest for the expedition was
the study of the spread of invasive plant species.

Puc. 12. Hedompoza s#cene3KoHOCHAS (Impattem glandullfera Royle) u tcomoilenno&uuk %.
onacmuuwii (Echinocystis lobata (Michx.) Torr. & A. Gray) wacmo o6pa3syiom 3apocnu 3

no pyoepanvHvim mecmoobumanuam (Azzmaucmm paiion Anmaiickozo xpa;l)

(pomo A.JI. D6ens)

8

Fig. 12. Impatiens glandulifera Royle and wild cucumber (Echinocystis lobata (Michx.)
Torr. & A. Gray) often form thickets along ruderal habitats

(the Altai region of the Altai Territory)
(photo by A.L. Ebel)
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Puc. 13. Unsasuenvui sacunex nyzosou ( Centamea jacea L.) 6vtcmpo svimecnsiem opyzue .
1y206ble 6110bl, oﬁpasyu npamnuttecxu uucmvte 3apocnu (A}mmm Kuitl pauon Anmaucnozo upa;r)

Fig. 13. Invasive brown knapweed (Centaurea jacea L.) quickly displaces other meadow
species, forming almost uniform thickets (the Altai region of the Altai Territory)

(photo by A.L. Ebel)

Altai (Popova, 1965). Whereas the
central part of the Altai Mountains
is transitional between “humid”
north and “arid” south. In winter, the
Altai Mountains are characterized
by the increase in temperature in
comparison with neighboring plains
where cold air stagnates and cold
waves that cool low-lying foothill
areas are frequent. In winter, Altai
Mountains are a warmer island among
the chilled surrounding lowlands. In
summer, Altai, due to the presence
of cold high tableland, mountain
chains with perennial snow and deep
moist forest valleys, stands out as a
cooler island among hot steppe areas
(Borisov, 1967).

The plants of the Altai Republic are
of great variety and richness, which
is largely due to the mountainous
character of the area creating a great
variety of habitats (Fig. 2-6). The nature
of the flora depends on a number of
reasons (geographic position of the
area, height above sea level, slope
exposure, etc.). The dependence of
the flora on the absolute altitude is the
most clearly manifested. For the flora
of the Altai Mountains, like for any
mountain system, altitudinal zonality
is characteristic.

The Altai Territory is situated in
the southeast of Western Siberia (see
Fig. 1). Its extension from the west

to the east is 850 km, and from the
north to the south is 950 km. The
territory has a plain part (Koulounda
Plain, Priobskoe Plateau, divided
with the ancient runoff hollows, Bie-
Chumysh Upland, Pre-Altai Plain)
and mountains (Salair Ridge, part
of the Altai Mountains). Absolute
altitudes are from 98-100 to 2000-
2490 m. The climate of the Altai
Territory is extreme continental. The
western lowland part of the region
is the driest and hottest. To the east
and southeast, there is precipitation
enhancement from 230 to 600-700
mm per year. The average annual
temperature rises to the south-west
of the Territory (Silantieva, 2013).

The Altai Territory is located within
the forest-steppe and steppe zones.
The following types of vegetation are
represented on the territory of the
region: forests, steppes, meadows,
wetlands, alpine tundra, shrub, cliff,
aquatic, saline and synanthropic
vegetation. The synanthropic
vegetation is represented by ruderal
(communities developing in garbage
and dumps), segetal (tillage or field
weeds) and vegetation of settlements
(Silantieva, 2013).

Altai is a territory populated since
olden times. It was part of the vast
region of ancient people primary
settlement, and later of Indo-European

cultures and ethnic groups, it was the
stage of cattle-breeding development
of the natural environment by the
peoples. Altai entered the Russian State
relatively late. The first settlers came
here at the cusp of the XVII-XVIII
centuries. The economic development
and settlement of the region was
very intensive. The development of
agriculture (including the reclaiming
of virgin and fallow lands) and
industry in the XX century led to the
fact that the Altai Territory became
one of the territories of the Russian
Federation, significantly changed by
human activities (Silantieva, 2013).

The economy of the Altai Republic
is currently based on agriculture
(livestock and horticulture, cultivation
of forage crops, buckwheat), as
well as tourism developing over the
last years (Fig. 7). Anthropogenic
transformation of the vegetation cover
because of multilateral economic
activity has led to the formation of an
adventive element, i.e. the appearance
of those plants whose growth in
a given territory is not associated
with the natural florogenesis, but
is a consequence of anthropogenic
influence. It is the youngest and
the most dynamic component of
the flora (Silantieva, 2013). Among
the adventive (for the investigated
territory) plant species, invasive
alien species that are a serious threat
to the ecology and economy of the
region have a special place. Such alien
species are, for example, Sosnowsky’s
hogweed, which spreads rapidly
through the Russian Federation,
different segetal weeds, among which
there are quarantine plants.

The authors of this article took part
in the expedition. The main tasks of
the expedition were: 1) specification
of the species composition of segetal
weeds of the investigated territory;
2) study of the most ecologically
and economically dangerous weed
and invasive alien species (including
quarantine species) distribution in the
region; 3) collection of weed seeds for
the purpose of establishing a reliable
carpological collection on the basis of
the Tomsk branch of FGBU “VNIIKR’,
which is necessary to investigate
the spread of noxious plant species
with lots of quarantine products; 4)
collection of herbarium material.

The expedition was carried out
by car, started from Tomsk, passed
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Puc. 14. Yepmononox wmunosamuuii (Carduus acanthoides L.) na oxpautne évi6umozo
nacmoéuwa (Anmaiickuii pation Anmaiickozo Kpas)
(pomo A.JI. I6ens)

Fig. 14. Spiny plumeless thistle (Carduus acanthoides L.) on the outskirts
of barrenland (the Altai region of the Altai Territory)
(photo by A.L. Ebel)
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6 /lokmeeckom patione Anmaiickozo kpas'
(pomo AJL Dbens) T o [T et i .

Fig. 15. Thickets of invasive species of diffuse knapweed (Centaurea diffusa Lam.)
in the Loktevsky District of the Altai Territory
(photo by A.L. Ebel)

Puc. 16. Vccnedosanue nonynayuu 2opuaxa nonsyuezo (Acroptilon repens (L.) DC.)
6 /lokmesckom patione Anmaiickozo kpas
(pomo A.J1. I6ens)

Fig. 16. Investigation of Russian knapweed (Acroptilon repens (L.) DC.)
population in the Loktevsky District of the Altai Territory
(photo by A.L. Ebel)
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Puc. 15. 3apocnu uneasuenozo éuda eacunvka packuoucmozo (Centaurea diffusa Lam.)

through the territory of the Kemerovo
region, the Altai Territory and the Altai
Republic; then the expedition returned
again to the Altai Territory (almost to
the border of Kazakhstan) and finished
by returning to Tomsk through
the Novosibirsk Region (Fig. 8).
The surveys were carried out in
8 regions of the Altai Republic and
23 regions of the Altai Territory; the
distance was about 4000 km. During
the expedition, seed material of
71 species of weed plants belonging
to 24 families, as well as about
300 herbarium sheets were collected.

On the route of the expedition,
agricultural crops were examined
for the presence of segetal weeds
(Fig. 9 and 10), ruderal weeds along
the roadsides and other littered
places were also investigated. Seeds
of 40 species of segetal and ruderal
weeds belonging to 19 families were
collected in the Altai Territory and
22 species of weeds from 13 families
in the Altai Republic. Seeds of
9 species of weed plants from
5 families were collected along the
expedition route in the regions of
Kemerovo and Novosibirsk (Fig. 11).
Seed material was collected in separate
paper bags, which were signed and
placed into cloth bags. We found that
some species of segetal weeds, which
have been considered rare in the Altai
Territory, are now common in crops in
different areas. Such species include,
for example, the common tumbleweed
(Amaranthus albus L.), Japanese
bristlegrass (Setaria faberi Herrm.),
Chinese mallow (Malva verticillata L.),
etc. Among the ruderal weeds there
are also species that are widely spread
throughout the Altai Territory,
moving from the category of rare to
the category of common: Impatiens
glandulifera Royle (Fig. 12), brown
knapweed (Centaurea jacea L.) (Fig.
13), spiny plumeless thistle (Carduus
acanthoides L.) (Fig. 14), diffuse
knapweed (Centaurea diffusa Lam.)
(Fig. 15), and others.

Cockspur grass (Echinochloa
crus-galli (L.) Beauv.), weed millet
(Panicum miliaceum ssp. ruderale
(Kitag.) Tzvelev), black-bindweed
(Fallopia convolvulus (L.) A. Love),
field bindweed (Convolvulus
arvensis L.), scentless false mayweed
(Tripleurospermum inodorum (L.)
Sch. Bip.), marsh woundwort (Stachys
palustris L.), field pennycress (Thlaspi

arvense L.) were the most often found
in sowing in the Altai Territory. The
outbreaks of plant quarantine species:
Russian knapweed (Acroptilon repens
(L.) DC.) and field dodder (Cuscuta
campestris Yunck.) were detected in
the Altai Territory. Russian knapweed
was found on a sunflower field in the
vicinity of Removsky village in the
Loktevsky District (Fig. 16). This
quarantine weed formed here a rather
large bunch about 8 m in diameter.
When it was detected, the seeds of
knapweed were still immature, so it
was not possible to collect the full
seed material here. The herbarium
material of the flowering Russian
knapweed was collected; photographs
of the quarantine weed population
were made. Field dodder was detected
in 3 locations. A large outbreak was
detected on both banks of the Aley
River near Ekaterininskoe village in
the Tretyakovsky District. Dodger
parasitizes here on the invasive species
Xanthium albinum (Widder) Scholz
and Sukopp, and on various types
of littoral herbaceous and shrubby
plants (Fig. 17, 18). We collected
seeds of this quarantine species.
Small outbreaks of field dodder were
found in the Kurya District (between
the village of Mikhailovka and the
village of Ust-Talovka) and the
Pospelikhinsky District (Pospelikha
village). The information on detected
outbreaks of plant quarantine species
was transferred to the Federal Service
for Veterinary and Phytosanitary
Surveillance Regional office in the
Altai Territory and the Altai Republic.

The investigation of invasive plant
species spread in the Altai Republic
was of interest for the expedition,
because of rapidly developing tourism
sector of the economy. Such species
possess all the “ideal weed” features,
stated by E.J. Jager (1988): ability
to successful establishment in the
new conditions regardless strong
anthropogenic pressure, which is
mainly characteristic for annual
plants with a short juvenile phase and
high seed production; high tolerance
to all kinds of anthropogenic impact;
high competitiveness; heterocarpy
and the spacing of seed germination;
high ecological plasticity; absence
of natural enemies; phylogenetic
youth of species, polyploidy,
easy hybridization, plasticity and
polymorphism of plants. Invasive plant

in the floodplain of the Aley River (the Tretyakovsky District, the Altai Territory)
(photo by A.L. Ebel)

species actively introduce into natural
and semi-natural plant complexes.
The rapid development of the tourism
industry in the Altai Republic leads to
an annual increase of traffic and, as
a result, the introduction of a large
number of alien plants, a significant
part of which is successfully
established (Zykova, 2015). Particular
attention was paid to the detection
of new locations of noxious invasive
species - Sosnowsky’s hogweed
(Heracleum sosnowskyi Manden.). In
the 1960s, this Caucasian species was
recommended as a promising fodder
(silage) plant for Siberia (Sokolov et
al., 1965). There are also data on the
cultivation of H. sosnowskyi in Altai in
the second half of the 1960s (Alkova,
1970). Naturalizing cases of this
species in Altai are reported relatively
recently: in 2005, Sosnowsky’s
hogweed populations were detected
on the roadsides and outskirts of
forest belts along the Chuysky Trakt
from the village of Staraya Surtayka of
the Krasnogorsky District of the Altai
Territory to the village of. Karloshka
of the Mayminsky District of the Altai
Republic (Silantieva et al., 2005). In
2007, hogweed was reported in the
vicinity of Gorno-Altaisk (Shaulo,
Zykov, 2013). In 2014 E.Y. Zykova, as a
result of expedition aimed at studying
the distribution of H. sosnowskyi in
the Republic of Altai, registered active
spread of hogweed in the northern
regions of Altai and its enter into the
central regions (Zykova, 2015). In the

Mayminsky region, southward of the
first introduction sites, she detected a
new array of hogweed thickets: from
the village of Izvestkovy to the village
of Ust-Sema; in the Choysky District,
extending thickets were found from
Sukhoy Karasuk village to Levinka
village; in the Turochaksky District, a
group of plants 7 km from the creek
of the Lebed River. In addition, spread
of the species along the Chuysky Tract
to the border of the Shebalinsky and
Ongudaisky Districts was found:
the plants formed thickets along the
road from the ascent to the Seminsky
Pass up to its peak (Black book..,
2016). During the expedition of 2017
H. sosnowskyi was marked in almost
all listed locations (except for the
Seminsky Pass, where there was no
possibility to made a detailed survey).
Sosnowsky's hogweed spread in the
northern regions of Altai along roads
and trails, quickly occupies open spaces
of glades and wastelands, displacing
native species of plants (Fig. 19).

Such an active spread of Sosnowsky's
hogweed shows the imminent threat to
the biodiversity of Altai and the need
of control immediate measures in
the Altai Republic. There is no doubt
that Sosnowsky’s hogweed spreads
in the Altai Republic with transport,
the traffic to the Altai Mountains
increases year by year (Black Book..,
2016). It is a significant danger both
for the natural ecosystems of the
region and for human health, for the
development of walking and horse
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Puc. 18. ITosunuxa nonesas (Cuscuta campestr:

(Xanthium albinum (Widder) Scholz et Sukopp) 6 Tpemvaxoeckom paiione Anmaiickozo Kpas e

Fig. 18. Field dodder (Cuscuta campestris Yunck.) on Xanthium albinum (Widder)
Scholz et Sukopp in the Tretyakov District of the Altai Territory

(photo by A.L. Ebel)
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Fig. 19. Professor A.L. Ebel near the Sosnowsky's hogweed thickets
(Heracleum sosnowskyi Manden.) in the Turochak District of the Altai Republic

(photo by T.V. Ebel)

tourism in the area. We collected seeds
of Sosnowsky's hogweed to determine
its seed productivity and germination.

During the expedition, new species
of alien weed plants for the Republic
of Altai (spiny plumeless thistle -
Carduus acanthoides L., hop trefoil -
Trifolium campestre Schreb., annual
fleabane — Phalacroloma annuum (L.)
Dumort.) were discovered, which
are now actively spread through the
south of Siberia. In addition, in the
Altai Republic and the Altai Territory
new locations of alien weed species
(Large-flowered hemp-nettle -
Galeopsis speciosa Mill.,, common
purslane - Portulaca oleracea L.,

Japanese bristlegrass — Setater faberi
Herrm., and Stachys annua L.) was
identified and the distribution of the
invasive species of brown knapweed -
Centaurea jacea L. was investigated.
Now processing of collected
materials, labeling of herbarium and
carpological specimens is carried out.
Based on the Tomsk Branch testing
laboratory of FGBU “VNIIKR”, the
carpological collection and herbarium
of weed and invasive species are created.
Seed samples of 38 plant species were
transferred to the interlaboratory
comparative survey department
of FGBU “VNIIKR”. The materials
collected during the expedition were
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used to prepare the article “On the
distribution of Carduus acanthoides
L. (Asteraceae) in Siberia” (Ebel et al.,
2017); other scientific articles are being
prepared for publication.
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