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I'epOoJiornueckKas
IKCIIeIUIIUS
B KpacHosspckui Kpau

U Pecny6JuKy Xakacus

T.B. 3BEJIb, Hay4YHbI# COTPYAHUK TOMCKOTO
¢punuana ®Irey «BHUUKP»

A.JI. 3BEJIb, 1.6.H., mpodeccop kadenpsl 60TAaHUKHU
®I'AOY «HaluoHaJIbHBIN UCCIeA0BaTEeIbCKUN
TOMCKUH rocyapCTBEHHbIM YHUBEPCUTET»

C.U. MUXAWJIOBA, Hay4HbBIN cCOTPYIHUK TOMCKOTO
unuana ®ITBY «BHUUKP»

AuHOTaUUA. B cmamoe coobuiaemces 0 eepbonoeuye-
ckoti akeneduyuu 8 Kpacrnospekuii kpaii u Pecnyonuxy Xaxa-
CUS, COCTNOSBULELICS 8 PAMKAX BbinoNIHeHUs HUP 6 aszycme
2019 eoda, a maxice o pesynvmamax 0aHHoU dKcneduyuu.
B nonesulx yenogusx nposodusioch UsyueHue pacnpocmpare-
HUSL COPHBLX, UHBAZUBHBLY (8 MOM YUCIE KAPAHMUHHDLY,) BU-
008 pacmeruli: 0Cyuecmeiaacs coop ceMerHoeo U eepbapHo-
20 MAMepPUaos, 8blNOJIHAIUCH 2e000MAHULECKIE ONUCAHUL
aepoyeH0308 U HabIHOeHUS 30 PACMEHUIMU 8 NPUPOIE.

Kirouessie ciioBa. CopHble pacmeHus, UHBA3UBHbLE
8udbl, a2poyeHo3vl, KaparmurHvle eudvl pacmenuli, KpacHo-
apckuil kpaii, Pecnybnuxa Xakacus.

2019 r. B TomckoM dQuauaie
OI'BY «BHUMUWKP» B pamMkax BbI-
nonHeHusd tembl HUP «M3yuenue
pacIpoCcTpaHeHUs U HKOJIOr0-01o-
JIOTUYECKUX 0COBEHHOCTEN  Ka-
PaHTUHHBIX ¥ MHBA3WBHBIX BUJIOB DACTEHUM HA Tep-
putopun CubUpCKOTO (QefepanbHOro OKpyra» ObLIN
TIPOJIOJKEHBI  SKCIIEAUIIMOHHBIE UccaenoBaHud. Co-
CTOSITIACh BKCIIENUIIMOHHAS TI0€3[IKa COTPYIHUKOB (-
nuana M TOMCKOTO TOCY[apCTBEHHOTO YHMBEPCUTETA
(B paMKax ZI0TOBOpa O COTPYIHUYECTBE) B PecrybinKy
Xakacud 1 10)KHYI0 YacTb KpacHOAPCKOro Kpad.

[lenbio maHHOW TepOboJIOTUUECKOU AKCTIeIUINY
SIBJIAJIOCH M3yUYEeHMeEe PACIPOCTPAHEHU KaPDaHTUHHBIX
1 0c0B0 OTTacHbIX MHBA3MBHBIX BUJIOB pacTeHUN B Pec-
ny6rKe Xakacus M H0)KHbIX parioHax KpacHOIPCKOro
Kpag.

3aziaun SKCIequIMy ObLTN CIIENYOIINE:

- obciieloBaHME COPHO-TIOJIEBOM U pyJiepajibHOM
tiioper Pecrtybmmkm Xakacus 1 1XKHBIX parioHoB Kpac-
HOSPCKOTO Kpad;

- cbop ceMeHHOro 1 repbapHOT0 MaTePUAaIOB JIJIg
TTOTIOJTHEHUS KAPITOJIOTUYUECKON KOJJIEKITUY U repbapus;

OUR EXPEDITIONS
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OT HayKu K npakTuke

Herbological
Expedition

to Krasnoyarsk Krai
and the Republic

of Khakassia

T.V. EBEL, Researcher of the Tomsk Branch of FGBU
“VNIIKR”

A.L. EBEL, Doctor of Advanced Studies in Biological
Sciences, Professor of the Botany Faculty
at FGAOU National Research Tomsk State University

S.I. MIKHAILOVA, Researcher of the Tomsk Branch
of FGBU “VNIIKR”

Abstract. The article describes the herbological
expedition to Krasnoyarsk Krai and the Republic of
Khakassia, which took place part of the research project in
August 2019, and its results. Researchers studied distribution
of weed, invasive (including quarantine) plant species in the
field, collected seed and herbarium materials, described the
geobotany of agrocenoses, and observed plants in nature.

Keywords. Weed plants, invasive species, agrocenoses,
quarantine plant species, Krasnoyarsk Krai, Republic of Kha-
kassia.

n 2019, the Tomsk branch of FGBU “VNIIKR”

continued its expedition research as part of a re-

search project called “Study of Distribution and
= Ecological and Biological Characteristics of Quar-

antine and Invasive Plant Species in Siberian
Federal District”. The employees of the branch and the
Tomsk State University made an expedition trip (under
the cooperation agreement) to the Republic of Khakas-
sia and the southern part of Krasnoyarsk Krai.

The herbological expedition aimed to study the dis-
tribution of quarantine and extremely dangerous invasive
plant species in the Republic of Khakassia and southern
Krasnoyarsk Krai. The expedition had the following tasks:

- survey of weed, field and ruderal flora of the Re-
public of Khakassia and the southern regions of Kras-
noyarsk Krai,

- collect seed and herbarium materials to supple-
ment the carpological collection and herbarium,
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- search for quarantine plant species in the area un-
der study,

- geobotanical description of agrocenoses and
cenoses with weed plants,

- observation over weed, invasive (including ex-
tremely dangerous) and quarantine plant species in
natural conditions.

Krasnoyarsk Krai is the second-largest subject of the
Russian Federation (Fig. 1) occupying 2,366.8 thousand
sq. km (or 13.86% of the country’s territory). It is a part
the Siberian Federal District and borders the Republic of
Sakha (Yakutia) and Irkutsk Oblast in the east, the Tyva
Republic and the Republic of Khakassia in the south, Ke-
merovo and Tomsk Oblast, as well as the Khanty-Mans
and Yamalo-Nenets Autonomous Okrug in the west.

Krasnoyarsk Krai is situated in the basin of the

Puc. 1. KpacHosipckuii kpat  Fig. 1. Krasnoyarsk Krai and

n Pecnybnuka Xakacus
Ha kapTe Poccuiickoin

the Republic of Khakassia
on the map of the Russian

Depepauyn (WTpUXOBKON Federation (shaded are Yenisei River. There is a lowland valley along the Yeni- Puc. 3. BocTouHbiii Casn  Fig. 3. East Sayans Puc. 4. ArponaHawadpt Fig. 4. Agricultural landscape
oTMeueH PaVIOVH npoeefeHus  areas under study) sei’s left bank, and the Mid-Siberian Plateau along its B MaHckoOM paiioHe in Mansky District y NogHoXusa ocTenHeHHbIx  at the foot of steppificated

uccnenosaHui) KpacHosipckoro kpas of Krasnoyarsk Krai
(choTo T.B. 6enb)

rop B KyparmHckom mountains in Kuragino District

right bank, which height reaches 500-700 m above
parioHe KpacHosipckoro of Krasnoyarsk Krai

(photo by T.V. Ebel)

- TOUCK KapaHTUHHbBIX BUJIOB PACTEHUN Ha HCclie-
IIyeMOUl TepPUTOPNY;

- BBITIOJTHEHME Ie000TaHUYECKUX ONUCAHUN arpo-
11€HO30B U 11eHO30B C COPHBIMU PACTEHUIMH,

— HabJIOIEHYS 32 COPHBIMY, MHBA3WBHBIMU (B TOM
yrcjie 0cob0 OTTacHBIMMU) W KapaHTUHHBIMU BULAMU
pacTeHuit B IPUPOJIHBIX YCIOBUIX.

KpacHOogpCKUM Kpall — BTOPOM MO MJOIamu
cybBeKT Poccuiickon ®emepanuu (puc. 1), 3aHUMAaeT
2366,8 ThiC. KM? (MK 13,86% TEPPUTOPUU CTPAHBI).
KpacHosgpckuit Kpail BXoguT B CUOUPCKuUil pemepaib-
HBIM OKPYT. Ha BOCTOKE Kpay TPaHUIUT ¢ PecrrybmuKon
Caxa (dxyTus) u pKyTCKOM 061acThio, Ha 1oTe — ¢ Pec-
nybsikoit TeiBa 1 ¢ Peciybimkol Xakacud, Ha 3ara-
e — ¢ KemepoBcKkot 1 TOMCKOM 06J1acTAMY, a TAKXKe
¢ XaHTbI-MaHCUNCKUM U SIMaio-HeHelKuM aBTOHOM-
HBIMU OKPYTaMU.

KpacHosTpcKu# Kpay pacioyioykeH B bacceiiHe pexu
Enuceit. Bnosnb sieBoro 6epera EHucesa pacrojaraetcs
HU3MEHHA JOJIMHA, & BJIOJIb ITPaBoro — CpegHecubnp-
CKOE TIJIOCKOTOPbE, BBICOTA KOTOPOTO mocturaet 500-
700 ™ BhbITIIEe YPOBHA Mops. Ha ceBepe Kpali OMbIBAeTCsS
KapckuMm mopeM 1 MopeM JlanTeBbIX. [IpOTIKEHHOCTD
TEPPUTOPHUHU OT CEBePa 10 FOPHBIX parioHOB HOxxHOM Cu-
6upu moutu 3000 kM. Penbed KpacHOIPCKOTO Kpas pas-
HooGpaseH. Ha 60/IbIIOM MTPOTSIKEHNY CEBEPHOM YaCTh
pexa EHncel mpoJsioyXuiia LOJIVHY Ha CTHIKE ABYX TEKTO-
HUYecKnux CTPyKTyp. C mpaBobepexba K JoJUHE PeKUr
YCTYIaMU CITyCKaeTC CIIOKeHHOE IPeBHUMU IIOPOIaMU
CpenHecmbmpCKOe TIOCKOTOPhe U EHMCENCKUH KPIK.
Ha jeBoM Gepery peku pacrojioskeHa BOCTOUHAsA YacThb
3ananHo-CubupcKol HUBMEHHOCTH, KOTOPAas Ha CeBepe
CMBIKAETCS C 06MmUpPHON EHMCecKo-XaTaHTCKON HIU3-
MEHHOCTBIO, 3aHUMaloIel YacTb TallMbIPCKOTO TT0JIY-
ocTposa. 0T kpas 3aHUMaIOT TOPBI ¥ MEXXTOPHBIE BIIa-
ImHbl AnTae-CassHCKON TOPHOM CTPaHbL. JIeBobepexxne
EHuCces HEOJHOKPATHO TTePeKPhIBAJIOCh JeIHUKAMU,
TOATOMY pefibed 371eCb B OCHOBHOM PaBHUHHO-XOJ-
MUCTBHIN (pPHUC. 2), UMEETCs MHOTO 03ep, O0JIOT U PEK.
B IO’KHOW 4YacTHM Kpasi BBICATCS XPeOThI BOCTOUHOTO
u 3ananHoro Cagd u KysHerkoro Asatay. Y [OLHOXUA
XpebTOB JIeXXUT MUHyCHHCKas KOTJIOBUHA, e 6jaro-
TIPUATHbBIE KJIMMATUUYECKUEe YCI0BUd. BocTouHbI CadH
HauMHAaeTCsd HEMHOTO 3amafHee ropoja KpacHogpcka
¥ TTPOXOMIUT Ha I0T0-BOCTOKE A0 rop 3abankanbd. JTa
obmrrpHag ropHasg 06J1acTb COCTOUT M3 MHOTUX TOPHBIX
XpeOTOoB, BIIaAVH 1 BLICOKUX I1JIaTO (PHUC. 3). 3IeCh eCTh

sea level. The region is washed by the Kara Sea and the
Laptev Sea in the north. Its territory is almost 3,000 km
long from the north to the mountainous areas of Sou-
thern Siberia. Krasnoyarsk Krai has diverse terrain. The
Yenisei River has laid a valley at the junction of two tec-
tonic structures over a large area in the northern part of
the region. The Central Siberian Plateau and the Yeni-
sei Range, composed of ancient rocks, descend from the
right bank to the river valley in echelon. On the left bank
of the river, the east part of the West Siberian Plain is lo-
cated which meets with the extensive Yenisei-Khatanga
Lowland in the north covering a part of the Taymyr Pe-
ninsula in the north. Mountains and intermountain areas
of the Altai-Sayan Highlands occupy the southern part of
the region. Glaciers repeatedly covered the left bank of
the Yenisei and made the terrain here pretty much flat
and hilly (Fig. 2) with an abundance of lakes, swamps
and rivers. In the southern part of the region, the ranges
of the East and West Sayans and Kuznetsk Alatau rise.
At the foothills of the ranges lies the Minusinsk Ba-
sin, where climatic conditions are favourable. The East

Puc. 2. Bup Ha neBobepexxbe Fig. 2. View on the left
EHuces ¢ KpacHosipckoro bank of the Yenisei River
BOAOXpaHUNULLA from the Krasnoyarsk
(HoBocenoBckuii p-H, Reservoir (Novosyolovo
OKpecTHOCTM npucTtaHm Ynasel  District, near the
HanpoTue c. HoBocenoeo) Ulazy pier opposite
(choTo T.B. 36enb) to Novosyolovo village)
(photo by T.V. Ebel)
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Puc. 5. OTporv BOCTOUHOIoO Fig. 5. Spurs of the eastern
MakpockioHa KysHeukoro macroslope of the Kuznetsk
Anaray B LLIupuHckom Alatau in Shirin District of the
parioHe Pecny6nuku Xakacusa  Republic of Khakassia

(choto A.J1. 36ens) (photo by A.L. Ebel)

HECKOJIbKO TIJIOCKOBEPITUHHBIX XPeOTOB BBICOTOU 10
900 M, KOTOPBIE HA3LIBAIOT «OEJIOTOPbIMU», — MaHCKOE,
Kanckoe, [lesauHCcKoe 1 gpyrue. 3ananHbii CasgH IIpoTs-
HYJICS Ha F0)KHOU rpaHuile KpacHOspcKoro kpas 6osee
yeM Ha 650 kM. OH COCTOUT M3 MHOI'MX XpebToB (Epraku,
Cagnckutr, KyprymuburHckuii, Tazapama, [I)kebanickui,
ApaJlaHCKU U [IP.) ¥ IPEBHUX TTOBEPXHOCTE! BhIPDABHU-
BaHU4. Ha 1oro-3amnaze npoTtanysica KysHekuii AyiaTay,
OTHENAIIINY MUHYCUHCKYIO BITAJUHY OT Ky3HEIIKON.

Ha TeppuTopuun Kpasd BBIAENAIOT apKTUUECKUN,
CyOapKTUYECKU M YMEPEHHBIN KIMMAaTUUECKIE MTOsICa.
IO)xHag yacTb Kpasd OTJIMYAETCS TEILJIbIM JIETOM U yMe-
peHHOoU 3uMoii. CyXOM M YUCTBIN BO3/yX, 0bUIMe COl-
HEYHBIX JHEH, 11eJiebHble BOAbI CO3LAI0T OJIarOIIPUIT-
HbIE KJIMMATUYECKUE YCIOBUMA [IJI JIEUEHUST U OTIbIXA.
B 3amasiHoit yacTy Kpas BbIaZaeT 00JIbliiee KOJTIMIeCTBO
0CaJIKOB.

3HAUYMTEJbHYIO YaCTh TePPUTOPUU KpacHOIPCKO-
ro Kpasd 3aHUMaeT 30Ha Tauru. TUnmuvyHasg CTeb pac-
TIOJIOXKEHA Ha fore kpad (puc. 4) 1 3aHUMAET OOJIBINYO
JacTb MUHYCUHCKOM BITaAUHBI, YyJIbIMCKO-EHUCENCKON
KOTJIOBUHBI. 3eMJiefiefie B Kpae BO3MOXXHO MMPUMEPHO
[0 IKMpPOThI EHMCENCKa, a ceBEPHEE — TOJIBKO OUaraMu.

kpas (choto A.J1. 36ens) (photo by A.L. Ebel)

Puc. 6. lopbl Cakcapbl — Fig. 6. Saksary Mountains -
npearopbsi AGakaHCKoro foothills of the Abakan
xpeb6Ta B ACKu3ckoM painioHe  Range in Askizsky District of
Pecnybnukn Xakacus the Republic of Khakassia
(choto A.J1. 36ens) (photo by A.L. Ebel)

Sayans begin a little west of the city of Krasnoyarsk and
reach the Trans-Baikal Mountains in the southeast. This
vast mountainous region consists of many ranges, in-
termountain areas and high plateaus (Fig. 3). There are
several flat-topped ranges up to 900 m high called “Belo-
gorye” (white mountains) — Manskoye, Kanskoye, Pezin-
sky, and others. The West Sayans stretch for over 650 km
on the southern border of Krasnoyarsk Krai. It includes
many ranges (Ergaki, Sayan, Kurtushibinsky, Tazarama,
Dzhebashsky, Aradan, etc.) and ancient peneplains. The
Kuznetsk Alatau stretches in the south-west, separating
the Minusinsk Hollow from the Kuznetsk Hollow.

The region comprises arctic, subarctic and tempe-
rate climate zones. The southern part of the region
boasts warm summer and moderate winter. Dry and
clean air, plenty of sunny days, and healing waters cre-
ate favourable climatic conditions for treatment and rec-
reation. The western part of the region gets more rainfall.
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Puc. 7. O3epo KpacHoe B BelickoMm paiioHe  Fig. 7. Lake Krasnoye in Beysky District of the
Pecny6nuku Xakacus (oo T.B. 36enb) Republic of Khakassia (photo by T.V. Ebel)

PeruoH aBsgeTcd KPYITHBIM IIPOM3BOAUTEEM CEJTBCKO-
XO3AUCTBEHHON MPOonyKumyu B CubupckoM demepab-
HOM OKpyTe. BajoBol c60p 3ePHOBBIX 3[IeCh €5KEeT0IHO
COCTaBJIIET OKOJIO 2 MJIH TOHH. KpacHOAPCKMI Kpal
B UYMCJIE JIMJIEPOB [0 YPOXKAUHOCTY 3€PHOBBIX 1 3€PHO-
6060BBIX KyIbTYD CPEAU PernoHOB Cubupu. B ocne-
HUe oMbl arPapuy YCIIEITHO BO3LEIbIBAIOT HOBbBIE [IJIST
Kpas CeJIbCKOX03S9CTBEHHbIE KyJIbTYPhI: PATIC U KyKYy-
py3y Ha 3epHo [7].

Pecnybmka Xakacus pacIiojoyKeHa B JieBoOepex-
HOM JyacTu baccerHa peku EHMCeN, Ha TePPUTOPUAX
CasgHO-ANITaliCKOro Haropbs 1 XakaccKo-MUHYCHUHCKON
KOTJIOBUHEL [IPOTSIXKEHHOCTh TEPPUTOPHU C CeBepa Ha
for — 460 KM, ¢ 3arajia Ha BOCTOK (B HamboJyee mMupo-
kot gactu) — 200 kM. [Tnomanb Pecrybnuky Xakacus
61900 kM2, 310 0,4% oT TeppuTopru Poccuiickoit dene-
parum (cM. puc. 1). Ha ceBepe, BOCTOKE U I0TO-BOCTOKE
Xakacuga rpaHuyuT ¢ KpacHOIPCKUM KpaeM, Ha ore —
¢ Pecrtybkont TeIBa, Ha 10r0-3ar1azie — ¢ PecrtybamKoi
AnTait, Ha 3amajie — ¢ KeMepoBcKkoit obracTbio. Kmumart
Xakacuu pe3ko KOHTUHEHTAIbHBIN, C CYXUM JKAaPKUM
JIETOM M XOJIOLHOM MaJIOCHEXXHOM 3UMOoit. CpeHIsa TeM-
rieparypa Bosgyxa utosd +17,9 °C, auBap4 -18,9 °C. Ko-
JINYECTBO COJTHEUHBIX THEN B PECITyOIIMKE 3HAUUTETBHO
BBIIIIE, UeM B COCEIHMX PerruoHax [3].

80% TeppuTtopuy Xakacuy 3aHMMAIOT TOPbI, Ha
KOTJIOBUHBI IpuxoauTcda 20%. Ha 3amalie pacroioxe-
Ha I0’KHag 4aCTh BOCTOYHOI'0 MaKpPOCKJIOHa Ky3Helko-
ro Anaray (BeIC. 10 2178 M) (puc. 5), KOTOPLIN I0XKHEee
nposokaeT AbakaHckui xpebeT (puc. 6); Ha 1re —
ryboKo pacusieHeHHbIe XPeOThI KpalfHETO CeBePO-3a-
naga 3amanmaoro Casgna (Boic. 1o 2930 M), K ceBepy OT
HUX — CPeJIHeTopbs [kebatckoro, XaHchiH, [[PKONUCKO-
10 XpebToB. Cpeiyt MEXI'OPHBIX KOTJIOBMH HAUOOJIBIITYO
TJIOIANh 3aHMMAaeT MUHYCUHCKAA KOTJIOBUHA (BBIC.
250-400 M), 1719 Hee XapaKTePHbI HEGOJIbIINE KY3CTO-
BbI€ TPl M OCTaHIIbl, PABHUHHbIE YaCTU HA3bIBAIOT-
cqa crernamu: Konbanbekada, YitbaTckasd, AbakaHcKad.
K ceBepy OT BaTeHEBCKOTr0 KPsXKa HAXOAUTCA YyIbIMO-
Enmuceiickas KoTsioBuHa [1]. CaMble KPYITHbIE PEKU Xa-
kacum — Enmcent, Abakan, YynbiM 1 Tomb. B pecriybimke
6ostee 500 03ep, PEK ¥ MEJTKUX peuyIiek (puc. 7).

Xakacus — pa3BUTHIM CEJIbCKOX039MCTBEHHBIN
pation HOxHo# Cubupu. CenbX0o3yroibsd COCTABIIIOT
cBhlle 30% TeppuTopun Xakacuu, U3 HUX IAllHI 0KO-
710 25%. CBoimre 50% MIOCEBHBIX IIJIOMIAZIEN 3aHUMAIOT

Puc. 8. CeHokocHble nyra  Fig. 8. Hay meadows

Ha KocuHckom xpebTe on the Kosinsky Range
(YcTb-AbBakaHckum paiioH  (Ust-Abakan District of
Pecnybnuku Xakacus) the Republic of Khakassia)

(choTo A.J1. 6ens) (photo by A.L. Ebel)

The taiga zone occupies a significant part of Kras-
noyarsk Krai. The typical steppe is located in the south
of the region (Fig. 4) and covers a large part of the Mi-
nusinsk Basin, the Chulym-Yenisei Hollow. Farming in
the region is possible up to the latitude of the Yenisei
and is focal to the north. The region is a major producer
of agricultural products in the Siberian Federal District.
Gross yield of grain here is about 2 million tonnes an-
nually. Krasnoyarsk Krai is one of the leaders in terms
of grain and leguminous crop yields among Siberian re-
gions. Over the last years, farmers have successfully cul-
tivated new crops in the region — rape and corn to be
used as grains [7].

The Republic of Khakassia lies on the left bank of
the Yenisei River basin, in the Sayan-Altai Highlands
and the Khakass-Minusinsk Hollow. The territory stret-
ches 460 km from north to south and 200 km from west
to east (in its widest part). The Republic of Khakassia
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Puc. 9. Kapta MapwpyTta Fig. 9. Expedition route map
3KCMeauLMOHHONM Noe3aKu

KOPMOBEI€, cBbilie 40% — 3epHOBLIE W 3¢PHOO060BEIE
KYJBbTYPbI, OKOJIO 5% — KapTodenb 1 0BOIIU, OKOJIO
1% — TexHUUYeCKMe KyJIbTypbl [1]. OBUIMpPHbIE TUIOMALN
3aHSTHI TACTOUIIAMY M CEHOKOCaMU — OCHOBOM Pa3BU-
TS XKUBOTHOBOICTBA (puc. 8).

B nmepuiop ¢ 14 1o 27 aBrycta 2019 . MapIipyTHbI-
MU 06CIe0BaHUIMY ObLTa OXBaYeHa TTPAKTUUECKU BCA
TeppuTopusa Pecrybnmky Xakacud (3a UCKIIIOUYEHEM
CaMbIX FOXKHBIX M 3aTaHbIX TOPHO-JIECHBIX PAOHOB)
U CeJIbCKOX03AUCTBEHHbIe palioHbl KpacHOAPCKOTO
Kpag, pacriojIoKeHHBIE K I0TY OT JIMHWY boroTos — KaHck
(cM. puc. 1). Ob1tag MpoTSHKEHHOCTh MapIIpyTa cocTa-
BuJa 0koJio 3150 kM (puc. 9).

V3yyeHme cOpHO (JIOPHI KaK CereTajbHbIX, TAK
U pyZepajbHbIX MeCTOOOUTAHUU TTPOBOIUIU MapII-
PYTHO-PEKOTHOCIIMPOBOYHBIM METOIIOM 06CIIeI0OBAHMSA
TeppuTopuM [2]. Bcero 66110 3apUKCUPOBAHO OKOJIO
200 ToUyek MeCTOHAXOXKIEeHNN MHBA3UBHBIX (B TOM

Puc. 10. BoinonHeHune
reob6oTaHMYecKoro onMcaHus

Fig. 10. Geobotanical
description of rapeseed

arpoLeHosa panca B OKpecTHOCTAX  agrocenosis near Bogotol

r. Boroton (KpacHosipckuii Kpai) (Krasnoyarsk Krai)
(choTo A.J1. 6ens) (photo by A.L. Ebel)

Puc. 11. leo6oTaHnueckoe
onvcaHue arpoLeHosa nweHnLbl description of
B OKpecTHocTax n. Cyxopon
(MuHycuHckum p-H KpacHosipckoro  near Sukhodol
kpas) (choTo A.J1. I6ens)

OT HayKu K npakTuke

occupies 61,900 sqg. km. This is
0.4% of the territory of the Rus-
sian Federation (Fig. 1). Khakas-
sia borders Krasnoyarsk Krai in
the north, east and south-east,
the Tyva Republic in the south,
the Altai Republic in the south-
west and Kemerovo Oblast in
the west. Khakassia has a harsh
continental climate with dry,
hot summers and cold, snowy
winters. The average air tem-
perature is +17.9 °C in July and

: (Sl -18.9 °C in January. There are

many more sunny days in the re-
public compared to neighbour-
ing regions [3].

80% of Khakassia’s territo-
ry is mountainous with the hol-
lows accounting for 20% of it. In
the west is the southern part of

the eastern Kuznetsk Alatau macroslope (up to 2,178 m
high) (Fig. 5), which prolongs the Abakan Range to the
south (Fig. 6); the rugged mountains of the extreme
north-west of the West Sayans (up to 2,930 m high) are in
the south with the middle mountains of the Dzhebashs-
ky, Khansyn and Dzhoysky Ranges to the north of them.
The Minusinsk Hollow is the largest one (250-400 m
high) among intermountain hollows; it is characterized
by small cuestal ridges and residual mountains; the plain
parts are called steppes — Koybalskaya, Uybatskaya,
Abakan. To the north of the Batenevsky Range lies the
Chulym-Yenisei Basin [1]. The largest rivers in Khakas-
sia are the Yenisei, Abakan, Chulym and Tom. There are
over 500 lakes, rivers and creeks in the republic (Fig. 7).

Khakassia is a developed agricultural region of
Southern Siberia. Over 30% of the Khakassia’s territory
is farmland, about 25% of which is tillable. About 50% of
crop acreage is occupied by fodder crops, over 40% — by

Fig. 11. Geobotanical
wheat agrocenosis
(Minusinsk District

of Krasnoyarsk Krai)
(photo by A.L. Ebel)
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T : [I0CEBOB OT CEJIbCKOX03AMCTBEHHBIX JKMBOTHBIX MJIX 3a-
e e371a TpaHCIIopTa.

B xope skcrienutiy cobpano cbie 100 06pasIios
(6osnee 90 BUIOB) CEMIH COPHBIX pacTeHui (puc. 14)
u okoy10 250 nucToB repbapusa (82 BuIa COPHBIX pac-
TeHUM u3 25 ceMeNCcTB). B pesynbTaTe aHaansa reobo-
TaHUUYECKUX OIMCAHMI arPOLIEHO30B PA3INUHbIX CeJIhb-
CKOXO03SMCTBEHHBIX KYJIbTYD U 3aJI€)KEU YCTAaHOBJIEH
BUJ/IOBOY COCTaB COPHSIKOB. B arporieHos3ax obHapy»XeHo
162 B1Ia COPHBIX PACTEHUM, OTHOCALIUXCS K 32 CEMEN -
ctBaM. Hambojiee MHOTOUYMCIIEHHBIMY B arpolieHo3ax
SIBJIIOTCS ceMelicTBa AcTpoBble (Asteraceae), Bo6o-
Bble (Fabaceae), MarnukoBeie (Poaceae), KamycTHble
(Brassicaceae), Mapesnie (Chenopodiaceae), dcHOT-
xoBble (Lamiaceae), PosoriseTHble (Rosaceae), 'Bo3any-
uele (Caryophyllaceae), I'peuninabie (Polygonaceae),
3ouTruHbIe (Apiaceae), Bypaunukossie (Boraginaceae).
UKCca0 BUAOB 3TUX CEMEUCTB COCTABIIIOT 79% OT 006-
IIeT0 YKCIIa, OCTaJIbHbIe CEMEHNCTBRA MIPeCTaBIeHbI Ofl-
HUM-YEThIPbMS BULAMU.

Haubosee 4acTo U C BLICOKUM OOMILEM B UCCIIENO-
BaHHBIX arpoleH03ax BCTPevanTcs 16 BUIOB COPHBIX

b,

Puc. 12. TeoboTaHnueckoe Fig. 12. Geobotanical
onucaHue CUNbHO description of a cornfield
3aCOPEeHHOro NacieHoMm in the village of Kuragino,
YepHbIM KYKYpPY3HOro nong heavily infested with black

Puc. 13. 3eMnsaHo poB
no NepuMMeTpy OBCAHOMO
nossi B OKPECTHOCTAX

c. HoBopoccuiickoe

Puc. 16. O6maHumnBonnogHuk  Fig. 16. Sphallerocarpus
the perimeter of an oatmeal
field near the village
Novorossiyskoye (Altai District
B c. KyparnHo (KpacHoapckuin  nightshade (Krasnoyarsk Krai) (AnTaiickui p-H Pecny6nukmn  of the Republic of Khakassia)

TOHKUM (Sphallerocarpus gracilis (Besser ex Trevir.)
gracilis (Besser ex Trevir.) (photo by A.L. Ebel)
(choTo A.J1. 36ensq)

Kkpait) (hoto A.J1. 36ens)

(photo by A.L. Ebel) Xakacusq) (poto A.J1. 36ens)  (photo by A.L. Ebel)

YuCIe KaPDAaHTUHHBIX) BUIOB PACTEHUN. B X0[e 3KCIIe-
OUILIMK OBLIIO chesiaHo 45 reoboTaHUvYecKUX OIUCcaHni
B Pa3IMYHBIX arpolieHosax (MreHnIa, parc, OBec, Ky-
Kypy3a, TIpoCco, Cost, AUMEHD, JII0IIepPHA MTOCeBHas, Kiie-
BEP, COPTO, TPeYNXa, TOPoX, KapTodesb, CMellaHHbIe
arporeHo03kl, 3anexu) (puc. 10-12). Cienyer OTMETUTE,
YTO BBITIOJIHEHVE re060TaHUYECKUX OMMUCAHUH Ha Tep-
PUTOPUM FO’)KHBIX PalOHOB Xakacuu ObIJI0 3HAYUTEIb-
HO 3aTPYAHEHO TeM, YTO MHOTHEe arpolleH03bl 3[IeCh
OKPY)XEHBI T10 TIEPUMETPY TIIYOOKUM U IMTMPOKUM PBOM
1 3eMJITHBIM BaJioM, TOUHOE MpeJHa3HaueHne KOTO-
PBbIX HAMU He yCTaHOBIEeHO (puc. 13). BO3MOXHO, UTO
IIaHHbIE COOPYXXEHUS MpenHa3HavYeHbl IJI 3alUTh

34\,’5

M

4

Puc. 14. Cywka B nonesbIX Fig. 14. Drying seeds
YCNOBUSIX CEMSH NacsieHa of black nightshade
yepHoro (Solanum nigrumL.)  (Solanum nigrum L.) in the
(choTo T.B. 36enb) field (photo by T.V. Ebel)

cereals and legumes, about 5% — by potatoes and vege-
tables, about 1% — by technical crops [1]. Pastures and
hayfields span vast areas; they form the basis for the de-
velopment of animal husbandry (Fig. 8).

From 14 August to 27 August 2019 route surveys
covered almost the entire territory of the Republic of
Khakassia (except for the southernmost and western
mountainous and forest areas) and agricultural areas of
Krasnoyarsk Krai located south of the Bogotol — Kansk
line (see Fig. 1). The total length of the route was about
3,150 km (Fig. 9).

Weed flora of both segetal and ruderal habitats was
studied by route survey method [2]. In total, about 200
locations of invasive (including quarantine) plant species
were recorded. During the expedition 45 geobotanical
descriptions were made in different agrocenoses (wheat,
rape, oats, corn, millet, soybean, barley, purple medick,
clover, sorghum, buckwheat, peas, potatoes, mixed ag-
rocenoses, deposits) (Fig. 10-12). It should be noted that
it was quite difficult to describe geobotany in the sou-
thern regions of Khakassia due to deep and wide ditches
and earth walls that surround many agrocenoses here,
the true purpose of which was not established (Fig. 13).
These structures may have been designed to protect
crops from farm animals or for transport entry.

The members of the expedition collected over 100
samples (more than 90 species) of weed plant seeds
(Fig. 14) and about 250 herbarium leaves (82 species of
weed plants from 25 families). After analyzing geobotani-
cal descriptions of agrocenosis of various crops and depos-
its, they determined species composition of weed plants.
In agrocenoses, 162 species of weeds belonging to 32 fa-
milies were found. The most numerous families in agro-
cenoses are Asteraceae, Fabaceae, Poaceae, Brassicaceae,
Chenopodiaceae, Lamiaceae, Rosaceae, Caryophyllaceae,
Polygonaceae, Apiaceae, Boraginaceae. Species of these
families constitute 79% of the total number of species;
the other families are represented by one to four species.
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pacTennit (cM. TabauIry). Bce OHM OTHOCSTCS K IMUPOKO
pacrnpocTpaHeHHbIM COPHIKAM. BoJiee MoJIOBUHBI U3 T1e-
PeYNrCIIeHHEBIX B TabJIMIle BUAOB OTHOCITCS K OITaCHBIM
(Chenopodium album L., Setaria viridis (L.) P. Beauv., Fallopia
convolvulus (L.) A. Love, Echinochloa crus-galli (L.) P. Beauv.,
Amaranthus retroflexus L., Galeopsis bifida Boenn.) n oco6o
omacHbIM (Avena fatua L., Cirsium setosum (Willd.) Besser,
Sonchus arvensis L..) 171 TPOAYKITUY PACTUTENHHOTO ITPO-
HCXOXKIIEeHNS BpeOHLIM OpranmusMam [4, 5].

B mosoBuHe reoboranmyeckux onucanuit (51%)
TIPUCYTCTBYET METUHHUK 3eJIeHbl (Setaria viridis (L.)
P. Beauv.). B 100KHBIX paiioHax XaKacuu 1 KpacHOSIPCKO-
T'0 Kpas OH 3aMeIlaeTcsd Ha IMeTUHHUK HU3Ku (S. pumila
(Poir.) Schult.), KOTOPBIH BCTpevyaeTcs 3mech B 27% omu-
CaHUM. B 11ejioM MeTUHHUKM OTMeYeHbl HaMu B 76%

Puc. 15. EXXOBHUK

Fig. 15. Barnyard grass
06bIKHOBEeHHbIN (Echinochloa (Echinochloa crus-galli (L.)

crus-galli (L.) Beauv.) — Beauv.) — an invasive
06bIYHbINV B arpoL,eHo3ax species common in
CpepnHen Cubupu niBasuBHbIi  agrocenoses of Central
Bug (choto A.J1. 36ens) Siberia (photo by A.L. Ebel)

The most frequently found are 16 species of weed
plants (see table) with a high incidence in the studied
agrocenoses. All of them belong to widespread weed
plants. More than half of the species listed in the table
belong to dangerous (Chenopodium album L., Setaria viridis
(L.) P. Beauv., Fallopia convolvulus (L.) A. Léve, Echinochloa
crus-galli (L.) P. Beauv., Amaranthus retroflexus L., Galeopsis
bifida Boenn.) and extremely dangerous (Avena fatua L.,
Cirsium setosum (Willd.) Besser, Sonchus arvensis L.) pests
of plant products [4, 5].

Half of the geobotanical descriptions (51%) con-
tain green bristlegrass (Setaria viridis (L.) P. Beauv.). In
southern regions of Khakassia and Krasnoyarsk Krai, it
is replaced by red bristlegrass (S. pumila (Poir.) Schult.),
which is found here in 27% of descriptions. In general,
we found bristlegrass in 76% of descriptions and it oc-
curs in agrocenoses throughout the whole studied area.

The incidence of lots (7 species each) of wormwood
(Artemisia) and tormentils (Potentilla) indicates a low level
of agricultural machinery used in these farmlands.

It should also be noted that we found species of weed
plants that are included in the lists of pests prohibited for
entry in several countries that import grain quite often
[6]. These are, for example, such species as Russian pig-
weed (Axyris amaranthoides L., prohibited for entry in Iran),
pigeonweed (Buglossoides arvensis (L.) .M. Johnst, pro-
hibited for entry in Mexico), viper’s bugloss (Echium vul-
gare L., Mexico, Sri Lanka), bearbind (Fallopia convolvulus
(L.) A. Love, Israel, Mexico), flaxweed (Linaria vulgaris Mill.,
Mexico), ball mustard (Neslia paniculata (L.) Desv., Mexico),
green bristlegrass (Setaria viridis (L.) P. Beauv., Brazil, Gua-
temala) and red bristlegrass (Setaria pumila (Poir.) Schult.,
Brazil, Guatemala, Mexico), field pennycress (Thlaspi ar-
vense L., Mexico, Paraguay, Syria, Thailand), night-flo-
wering catchfly (Silene noctiflora L., Mexico), horse daisy
(Tripleurospermum inodorum (L.) Sch. Bip., India, Mexico),
heartsease (Viola arvensis Murray, India), and others.

Studied agrocenoses also had 15 invasive spe-
cies included in the Black Book of the Flora of Siberia
(2016): Acer negundo L., Atriplex sagittata Borkh., Axyris
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Puc. 17. NaTyk komnacHbI (Lactuca serriola L.) Fig. 17. Compass plant (Lactuca serriola L.) is not

BCTpeyaeTcs He 4acCTo B arpoueHosax

often found in agrocenoses of Krasnoyarsk Krai

KpacHosipckoro kpasi u Xakacuu (choto A.J1. 36ensi)  and Khakassia (photo by A.L. Ebel)

OIMCAHUM U BCTPEUAIOTCS B arpOIleH03ax 10 BCEU UC-
CJIeZIOBAaHHOW TEPPUTOPUM.

[IpomspacTaHue B PsALe arpoieH030B TOBOJIbHO
D0JIBIIIOro KoJimuecTBa (110 7 BUIIOB) OJIbIHEN (Artemisia)
n namyaTtok (Potentilla) CBUIETENBCTBYET O HU3KOM
YPOBHE arpoTEXHUKU, TPUMEHIEMON B JJAHHBIX CEJThb-
XO3YTOIBSX.

CrnenyeT TakXe OTMETUTH, YTO B MCCJIEJOBAH-
HBIX arpoIeH03ax JOBOJIbHO YaCTO BCTPEYAITCS BULbI

amaranthoides L., Conyza canadensis (L.) Cronquist, Echi-
nochloa crus-galli (L.) Beauv., Echium vulgare L., Epilobium
adenocaulon Hausskn., Lactuca serriola L., Lepidium den-
siflorum Schrad., Malva verticillata L., Melilotus officinalis
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BcTpeyaeMoCTb OCHOBHBIX BU/I0B
COPHBIX PaCTEHUH B UCCJIeJOBAHHbBIX
arpoueHo3ax KpacHospCKoro kpas

u Pecniy6imku Xakacusa

BcTpeuaemMocCTs,
Bun, % OT 006IIero YKCJIa arpoLeHO30B
BerpeuvaemocTs Britie 50%
Chenopodium album L. 84

Panicum miliaceum ssp. ruderale (Kitag.) Tzvelev 62

Erodium cicutarium (L.) L'Hér. 53

Setaria viridis (L.) P. Beauv. 51

Berpeuaemocts 30-50%

Fallopia convolvulus (L.) A. Love 47
Avena fatua L. 44
Cirsium setosum (Willd.) Besser 44
Echinochloa crus-galli (L.) P. Beauv. 44
Linaria vulgaris Mill. 44
Chenopodium aristatum L. 42
Sonchus arvensis L. 42
Artemisia vulgaris L. 38
Lappula squarrosa (Retz.) Dumort. 38
Cannabis sativa L. 36
Amaranthus retroflexus L. 31
Galeopsis bifida Boenn. 31

COPHBIX PaCTeHUM, BKIIOUEHHbIE B CIUCKYA BPEIHBIX
OpPraHu3MOB, 3aIIPEIeHHbIX K BBO3Y B Psifie CTPaH — UM-
TTOPTEPOB 3€PHOMPOAYKINY [6]. 3TO, HATIPUMED, TaK1e
BU/JIbI, KAK: aKCUPUC IUPUTIEBBIN (AXyris amaranthoides L.,
3ampelned K BBO3y B Vpane), O6yTiIoccoOnmec MoeBOHn
(Buglossoides arvensis (L.) .M. Johnst, 3arpelieH K BBO3y
B MeKCUKe), CUHAK 0ObIKHOBEHHBIN (Echium vulgare 1.,
Mexcuka, [lTpu-Jlanka), rpedunInka BbloHKoBas (Fallopia
convolvulus (L.) A. Love, Mzpaunb, MeKCHKa), TbHIHKA
obbikHOBeHHad (Linaria vulgaris Mill., Mekcuka), Hec-
nusa metenbuaTtada (Neslia paniculata (L.) Desv., Mekcu-
Ka), MEeTUHHUKY 3eJieHbli (Setaria viridis (L.) P. Beauv.,
Bpasunuga, 'BaTeMasna) u HU3Kuil (Setaria pumila (Poir.)
Schult., Bpasunmsd, I'BaTemana, Mekcuka), spyTKa I10-
nesad (Thlaspi arvense L., Mexcuka, [Taparsati, Cupud,
Tawmnanm), cMojeBKa HouelBeTHad (Silene noctiflora L.,
Mexkcuka), TpexpebepHuK Henaxyunut (Tripleurospermum
inodorum (L.) Sch. Bip., uaus, Mekcuka), puaska rmoJje-
Bas (Viola arvensis Murray, IHIWS) 1 [Ip.

B cocraBe MccienoBaHHBIX arpolleH030B HaMU
OTMEUEHO 15 MHBAa3UBHBIX BUJIOB, BHECEHHBIX B «Hep-
Hyt0 KHUTY Qopel Cubupu» (2016): Acer negundo L.,
Atriplex sagittata Borkh., Axyris amaranthoides L., Conyza
canadensis (L..) Cronquist, Echinochloa crus-galli (L.) Beauv.,
Echium vulgare L., Epilobium adenocaulon Hausskn.,
Lactuca serriola L., Lepidium densiflorum Schrad., Malva
verticillata L., Melilotus officinalis (L.) Pall., Pastinaca
sativa L., Sphallerocarpus gracilis (Besser ex Trevir.)

OT HayKu K npakTuke

(L.) Pall., Pastinaca sativa L., Sphallerocarpus gracilis (Bess-
er ex Trevir.) Koso-Pol., Tripleurospermum inodorum (L.)
Sch. Bip., Vicia hirsuta (L.) Gray.

The incidence of barnyard grass (Echinochloa
crus-galli (L.) Beauv.) is quite high in the surveyed
area — this invasive weed plant was recorded in 44%
of the studied agrocenoses (Fig. 15). Butterweed (Co-
nyza canadensis (L.) Cronquist) was found in 18% of the
studied agrocenoses. Such species as parsnip (Pastinaca
sativa L.), Sphallerocarpus gracilis (Besser ex Trevir.) Ko-
so-Pol., horse daisy (Tripleurospermum inodorum (L.) Sch.
Bip.) are recorded in 11-13% of agrocenoses.

We found Sphallerocarpus gracilis (Besser ex Trevir.)
Koso-Pol. in agrocenoses of steppe regions of the Repub-
lic of Khakassia (Fig. 16). It grows on fields in rather large
numbers here. It is a biennial umbelliferous plant typical
for Central Siberia with a natural habitat confined to the
East Asian region (the Far East, Japanese and Chinese

Incidence of the main species of weed
plants in the studied agrocenoses

of Krasnoyarsk Krai and the Republic
of Khakassia

Incidence,
% from the total number
Species of agrocenoses
Incidence over 50%
Chenopodium album L. 84

Panicum miliaceum ssp. ruderale (Kitag.) Tzvelev 62

Erodium cicutarium (L.) L'Hér. 53

Setaria viridis (L.) P. Beauv. 51

30-50% incidence

Fallopia convolvulus (L.) A. Love 47
Avena fatua L. 44
Cirsium setosum (Willd.) Besser 44
Echinochloa crus-galli (L.) P. Beauv. 44
Linaria vulgaris Mill. 44
Chenopodium aristatum L. 42
Sonchus arvensis L. 42
Artemisia vulgaris L. 38
Lappula squarrosa (Retz.) Dumort. 38
Cannabis sativa L. 36
Amaranthus retroflexus L. 31
Galeopsis bifida Boenn. 31
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Puc. 18. T.B. 36enb

BO3Jle pacTteHus nebepbl
cTpenoBupHomn (Atriplex
sagittata Borkh.) Ha nweHnuHom  Borkh.) in a wheat field

Fig. 18. T.V. Ebel near
glossy-leaved orache
(Atriplex sagittata

nose B OKPeCTHOCTSX near the village of Bellyk
c. bennbik (KpacHoTypaHckuii (Krasnoturansky District
p-H KpacHosipckoro kpas) of Krasnoyarsk Krai)
(choTo A.J1. 36ensq) (photo by A.L. Ebel)

Koso-Pol., Tripleurospermum inodorum (L.) Sch. Bip., Vicia
hirsuta (L.) Gray.

IIOBOJILHO BBICOKA Ha 00CIEI0BAHHON TEPPUTOPUL
BCTPEUYAEMOCTD €XKOBHUKA 0OBIKHOBEHHOTO (Echinochloa
crus-galli (L.) Beauv.): 5TOT MHBA3WBHBIN COPHAK OTMEUEH
B 44% M3y4YeHHBIX arpoleHo30B (puc. 15). Menkoie-
TIecTHUYEK KaHaackuil (Conyza canadensis (L.) Cronquist)
BCTpeueH HaMmu B 18% ucciemoBaHHBIX arpoOleHO-
30B. Takme BUABI, KaK MacTepHaK moceBHou (Pastinaca
sativa L..), 0OMaHYMBOIIIONHUK TOHKUY (Sphallerocarpus
gracilis (Besser ex Trevir.) Koso-Pol.), TpexpebepHUK He-
naxyuuii (Tripleurospermum inodorum (L.) Sch. Bip.), oT-
MeueHbl B 11-13% arporeHo30B.

O6MaHYMBOTIIONHUK TOHKUU (Sphallerocarpus
gracilis (Besser ex Trevir.) Koso-Pol.) BcTpeueH HamMu
B arpoIieH03ax CTEITHbIX paioHOB Pecrtybinky Xakacus
(puc. 16). 3mech OH MTPOM3PACTAET Ha MOJIAX B IOBOJILHO
6OJIBIIOM KOJIMYECTBE. DTO XapaKTepHoe misa CpegHen
Cubupu IByleTHee 30HTUYHOE PACTEHNE C eCTECTBEH-
HBIM apeajioM, IIPUYPOUYEHHBIM K BOCTOUHO-A3MATCKOM
obsacTtu (JalbHEBOCTOYHO-ATIOHO-KNUTANCKUY PETH-
OH). BTOPUYHBIN apeas 3TOr0 MHBA3WBHOTO BX/Ia OXBa-
THIBAET MTOYTH BECh J[aibHUH BOCTOK, HOJIBIINYIO YacTh
Cubupu, a B KoHIe XX BeKa 5TOT BUJ ObLI 3aHECEH
B IIEHTPAaJIbHbIE PAMOHBI €BPOTIENCKOM YacTu Poccuu.
O6MaHYMBOILIOIHMK BEI3bIBAET 00eIHEeHUEe BULOBOTO
cOoCTaBa OKPY’XKAIIEeN pacTUTENbHOCTHU. [TosBIeHue
IAHHOTO COPHIKA B arpolleH03aX CBUMETEIbCTBYET
0 HeCcOO6JTI0IeHUY OCHOBHBIX ITPABUJI 30HAJIBHOM arpo-
TEXHUKU: HAPYUIEHUN YePeNOBAHUA KYJIbTYP B CEBOO-
60poTe, HeMOOPOKAYECTBEHHOM 1 HECBOEBPEMEHHOM
BBITTOJIHEHUY arPOTEXHUYECKUX ITPABUJI 110 06paboTKe
TIOYBBI U YXO/y 3a pacTeHUsIMH [8].

Jlatyk kommacHbl (Lactuca serriola L.) (puc. 17)
Y aKCUPUC MUPUTIEBRIN (Axyris amaranthoides 1..) BCTpe-
YajJurch TOBOJBHO PENKO (B 9% arporieHo30B). B nByx-
Tpex onrcanugax (0T 4 10 7% arpolieHo30B) OTMeYa-
nuch nebena crpenosunHaa (Atriplex sagittata Borkh.)
(puc. 18), ropomuiek Bojocuctwiit (Vicia hirsuta (L.) Gray),

region). The secondary habitat of this invasive species
covers almost the entire Far East, most of Siberia; at the
end of XX century, this species was introduced into the
central areas of European Russia. Sphallerocarpus graci-
lis causes the species composition of the surrounding
vegetation to deteriorate. The occurrence of this weed
plant in agrocenoses shows that main zonal agricultural
techniques are not observed: disruption of crop rotation,
poor quality and untimely fulfilment of farming proce-
dures on soil cultivation and plant care [8].

Compass plant (Lactuca serriola L.) (Fig. 17) and Rus-
sian pigweed (Axyris amaranthoides L.) was found rather
rarely (in 9% of agrocenoses). In two or three descrip-
tions (4-7% of agrocenoses) glossy-leaved orache (Atri-
plex sagittata Borkh.) (Fig. 18), common hairy tare (Vicia
hirsuta (L.) Gray), viper’s bugloss (Echium vulgare L.) and
common melilot (Melilotus officinalis (L.) Pall.) were ob-
served. As for ash-leaved maple (Acer negundo L.), fringed
willowherb (Epilobium adenocaulon Hausskn.), greenflow-
er pepperwort (Lepidium densiflorum Schrad.) and verti-
cillate mallow (Malva verticillata 1..) (Fig. 19), we recorded
them only once in agrocenoses.

When surveying ruderal vegetation during the ex-
pedition we found 4 sites (2 per Krasnoyarsk Krai and
Khakassia) of greater dodder (Cuscuta europaea L.). We
collected herbarium material of this quarantine species
and samples of seeds as well as took photos of the dis-
covered foci (Fig. 20, 21).

We also observed invasive species in the ruder-
al sites. In addition to the 16 species, mentioned above
(including the greater dodder), we also recorded 17
more invasive weed plant species that are included in
the Black Book of the Flora of Siberia (2016): Conium
maculatum L., Centaurea jacea L., C. pseudomaculosa Do-
brocz., Helianthus tuberosus L., Matricaria discoidea DC.,

Puc. 19. NpocBupHUK
MyToBuaTbin (Malva

Fig. 19. Verticillate mallow
(Malva verticillata L.)

verticillata L.) on a potato field in the
Ha KapTotenbHoM none village of Bolshoy Syutik
B A. BonbLoli CloTuk (Ordzhonikidzevsky

(OpOXKOHUKMA3EBCKUIA District of the Republic
p-H Pecnybnuku Xakacus) of Khakassia)
(thoTo A.J1. 6ens) (photo by A.L. Ebel)
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Puc. 20. Ouar noBUAUKM eBponencKomn Fig. 20. Focus of greater dodder (Cuscuta

(Cuscuta europaea L.) Ha 6epery

CUHSK 0OBIKHOBEHHBIN (Echium vulgare L..) M IOHHUK Jie-
kapcTBeHHbIN (Melilotus officinalis (L.) Pall.). A xyeH sce-
HEJNUCTHBIN (Acer negundo L..), KUTIpeil )KeJIe3UCTOCTe-
6enbHbIN (Epilobium adenocaulon Hausskn.), KJIOIIOBHUK
rycTonBeTKOBLIN (Lepidium densiflorum Schrad.) u mpo-
CBUPHUK MyTOBUaThIM (Malva verticillata L.) (puc. 19)
BCTPEUEHbl HAMH B arPOLeH03aX JINIIb OJHAKIbI.

B xo[ie sKCTIequIry TPy 06CIeq0BaHNY Pyaepasib-
HOU pacTUTENbHOCTU OBbLIN 0OHAPYXEHBI 4 MeCTOHA-
XoKIeHuda (1o 2 — B KpacHOSIpCKOM Kpae U B XaKacuu)
KapaHTWHHOTO BUA TTOBUJIMKY eBporieiickoit (Cuscuta
europaea 1..). Cobpan repbapHbIi MaTepuas JaHHOTO
KapaHTUHHOI'O BUAA 1 06pasibl CEMAH, CAeJIaHbl (DOTO-
CHUMKY 0O6HAPYKeHHBIX 049aroB (puc. 20, 21).

Tak)xe B pylepasbHBIX MECTOHAXOXIEHUIX OT-
MeyvaJINCh NHBAa3MBHLIE BUILL. KpoMe mepedrciieHHBIX
BBIIE 16 BUAOB (BKJIIOUAdA MOBUJIMKY €BPOIIENCKYIO)
6b11M 0OHAPY>KEHHI ertle 17 BUI0B MHBA3UBHbBIX COPHBIX
pacTeHUM, BHECEHHBIX B «HepHYI0 KHUTY Qiopbl Cu-
6upu» (2016): Conium maculatum L., Centaurea jacea L.,
C. pseudomaculosa Dobrocz., Helianthus tuberosus L.,
Matricaria discoidea DC., Solidago canadensis L., Impatiens
glandulifera Royle, Armoracia rusticana Gaertn., Rorippa
sylvestris (L.) Besser, Sisymbrium officinale (L.) Scop.,
Echinocystis lobata (Michx.) Torr. et A., Lotus corniculatus L.,
Medicago sativa L., Trifolium hybridum L., Elodea canadensis
Michx., Hordeum jubatum L., Ulmus laevis Pall., U. pumila 1..

UpesBbIYaliHO MUPOKO B HACEJIEHHBIX ITYHKTAX Xa-
Kacum 1 KpacHOSIPCKOTO Kpasd pacipoCcTpaHeH TUMeHb
TPUBACTEIN (puc. 22).

Taxxe NMIPeUMYIECTBEHHO C HACEJIEHHBIMU MTyHK-
TaMM CBJ3aHBI MHOTOUYMCIEHHBIE MECTOHAXOKIEHUI
HEJIOTPOTHY XeJIe3KOHOCHOU (Impatiens glandulifera Royle)
Y 3XUHOIUCTHCA JIortacTHOro (Echinocystis lobata (Michx.)
Torr. et A).

[To o6ouMHaM aBTOJOPOT, Ha MIYCThIPAX HEPETKO
BCTPEYAlOTCs BacuJeK JIyroBou (Centaurea jacea 1..), 60-
JIUTOJIOB TIATHUCTBIN (Conium maculatum L.). V3 monesa-
IIUTHBIX JIECHBIX [I0JIOC B €CTECTBEHHBIE MECTOOOUTAHU
AKTHBHO PACCeISIeTCs MIbM IPU3EMUCTBIH, WIIK Kaparad
(Ulmus pumila L.). A B HEKOTOPBIX BOI0EMAX UCCIEN0BAH-
HOU TepPUTOPMY HaMU ObLIIM 0OHAPYIKEHBI 0Uari 3J10/1en
KaHazckou (Elodea canadensis Michx.) (puc. 23).

europaea L.) on the bank of the Yesaulovka
p. EcaynoBka B A. KyckyH MaHckoro p-Ha  River in the village of Kuskun of Mansky District
KpacHosipckoro kpas (choTto T.B. 36enb) in Krasnoyarsk Krai (photo by T.V. Ebel)

OT HayKu K npakTuke

Solidago canadensis L., Impatiens
Slandulifera Royle, Armoracia rus-
ticana Gaertn., Rorippa sylvestris
(L.) Besser, Sisymbrium officina-
le (L.) Scop., Echinocystis lobata
(Michx.) Torr. et A., Lotus cornicu-
latus 1., Medicago sativa L., Trifoli-
um hybridum L., Elodea canadensis
Michx., Hordeum jubatum L., Ul-
mus laevis Pall., U pumila L.

Foxtail barley is extremely
widespread in the settlements of
Khakassia and Krasnoyarsk Krai
(Fig. 22).

Numerous records of Hi-
malayan balsam (Impatiens glan-
dulifera Royle) and wild balsam
apple (Echinocystis lobata (Michx.)
Torr. et A.) are also related to set-
tlements mostly.

Brown knapweed (Centaurea
Jjacea L.), carrot fern (Conium mac-
ulatum L.) are often found on the
roadsides, in bare places. Dwarf
Asiatic elm (Ulmus pumila 1..) actively spreads from forest
shelterbelts to natural habitats. We have also found foci of
American waterweed (Elodea canadensis Michx.) in some
water reservoirs of the studied areas (Fig. 23).

Thus, during the herbological expedition in the ter-
ritory of the Republic of Khakassia and southern regions
of Krasnoyarsk Krai, we identified the locations of 33 of
58 invasive species included in the Black Book of the Flo-
ra of Siberia (2016).

Herbal and carpological samples collected during
the expedition supplemented the carpological collection

Puc. 21. NoBunuka
eBponeiickas (Cuscuta
europaea L.) B 3apocnsix
KycTapHUKOB no bepery
p. PbibHas (c. Pbi6HOE
PbI6MHCKOrO p-Ha
KpacHosipckoro kpas)
(choTo A.J1. 36ensq)

Fig. 21. Greater dodder
(Cuscuta europaea L.) in
thickets of bushes along
the bank of the Rybnaya
River (the village of
Rybnoye in Rybinsky
District of Krasnoyarsk
Krai) (photo by A.L. Ebel)
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Puc. 22. UHBa3uBHbIN Fig. 22. Invasive foxtail
AauMeHb rpuBacTbit (Hordeum  barley (Hordeum jubatum L.)
jubatum L.) B HaceneHHbIX often forms solid thickets
NyHKTax yacto obpasyeTt in settlements (the village
CNJIOLWHbIEe 3apocaun of Ashkaul in Kansky District
(c. Awkayn KaHckoro parioHa  of Krasnoyarsk Krai)
KpacHosipckoro kpas) (photo by A.L. Ebel)

(choTo A.J1. 6ens)

TakmM 06pa3oM, B xoJie repboJIOTMUeCKOM DKCTIe-
IUITAY Ha TEPPUTOPUY PectybyinKy Xakacus 1 FXKHBIX
paitoHoB KpacHOIPCKOTO Kpas HaMU ObLIN BbISIBIEHEI
MeCTOHaxX0oXJeHud 33 13 58 MHBA3UBHBIX BUIOB, BKJTIO-
UEeHHBIX B «YepHyI0 KHUTY Qyiopbl Cubupn» (2016).

Il'epbapHble M KapIIOJOTHYecKre 06pasiibl, Co-
6paHHbIE B DKCIEAUIIMOHHON ITOe3IKe, TTOMOJHU-
JIM KapIIOJOTUYECKYI0 KOJIJIEKIINI0 U repbapuil co-
PHBIX ¥ MHBa3WBHBLIX BHUIOB, CO3maHHBIE Ha 6asze
VcmeiTaTenbHON JabopaTtopum ToMcKoro duianana
OI'BY «BHUUKP». YacTb cobpaHHBIX 06pasIioB repe-
naHa B ®TBY «BHUVKP». TToimyueHHBIE B Tep6OJIOTH-
YeCKOU DKCIeAUITNYI MaTePHaIbl OYAYT NCIIOIb30BAHEI
MTPY HAITMCAHWY HAYUHBIX OTYETOB U CTATEM.
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Puc. 23. 3apocnu u uBetyuwme
3K3eMMsApbl MHBA3UBHOWM
anopeu kaHapckoi (Elodea
canadensis Michx.),
06Hapy>KeHHON B NPOTOKe

p. MaHa (MaHckui p-H
KpacHosipckoro kpas)

(choTo A.J1. 36ens)

Fig. 23. Thickets and
flowering specimens of
invasive American waterweed
(Elodea canadensis Michx.),
found in the arm of the Mana
River (Mansky District of
Krasnoyarsk Krai)

(photo by A.L. Ebel)

and herbarium of weed and invasive plant species cre-
ated based on the Tomsk branch testing laboratory of
FGBU “VNIIKR”. Some of the collected samples were
transferred to FGBU “VNIIKR”. The materials received
in the herbological expedition will be used to prepare
scientific reports and articles.
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