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AHHOTALIUA
[IpencTaBJeHbl PE3YJbTAThl YETHIPEXTOAUYHOTO
(2019-2022 TT.) MOHUTOPUHTA 3aCOPEHHOCTH 00pas-
1I0B CEMSH palica, BhIPAIeHHOTO B YEThIPEX pacTe-
HUEBOIUECKUX pernoHax Cubupckoro gpemepalbHOTO
okpyra (C®0) — Kemeposckoii, HoBocubupckoit, OM-
CcKolt obyracTax u AlTatickoM kpae. 13 433 rmpoaHaiu-
3MPOBAaHHBIX 00PA3II0B CEMSIH palica BhIJEJIEeHbI Jua-
cropsl (ILJI0bI ¥ cEMeHa) 67 BUIOB COPHBIX PACTEHUH,
OTHOCAIMUXCS K 56 pomam u3 21 cemeticTBa. Hanbob-
UM YMCJIOM BUJIOB B MU3YUYEHHBIX 00pasiiax Mpes-
CTaBJIEHBI COPHbIE PACTeHUS U3 ceMeicTB KarmycTHbIe
(Brassicaceae) u MatinukoBbie (Poaceae). JIJist o6pas-
1I0B parica, IPoOUCXoAamux u3 OMcKo# 06JlacTH, BbI-
SIBJIEHO HanboJIbIlIee BUA0BOE Pa3sHO0Opasue COPHbIX
pactenuyt — 49 BuzmoB. [IJis McciaenoBaHHBIX 06pas-
1IOB CeMSH parica yCTaHOBJEeHa 06Iast YMCIeHHOCTD
IUAaCIIOpP 3aCOPSAIOIINX UX PaCTeHUH. 3aCOPEHHOCTh
MMpOaHaJIM3MPOBAHHBIX CEMSH parica, BhIPaIleHHOr 0
Ha TeppuTopuu 3amnasHor Cubupu, JOCTATOUHO BhI-
coxasi. JIOMUHUPYIONUMY BUIaMU SABIAIOTCS TPYIHO-
OTIEe/IMMble MEJIKOCEMSIHHbBIE COPHAKU: Galium vaillan-
tii, subgen. Galeopsis (incl. G. speciosa, G. bifida), Galeopsis
ladanum, Chenopodium album, Fallopia convolvulus, Per-
sicaria lapathifolia, Panicum miliaceum ssp. ruderale, Se-
taria pumila, Setaria viridis, Echinochloa crus-galli. CeMsH
U ILJIOZIOB KapaHTUHHBIX JJi EBpasuiiCKOro SKOHOMU-
yeckoro coioza (EASC) BUIOB pacTeHUN B U3yUEHHBIX
obpasiax He 06HApPYXXEHO. YCTaHOBJIEHO, YTO 73%
BBIZIEJIEHHBIX 13 00pas31[0B CEMSIH parica BUIOB COp-
HBIX PACTEHUN SIBJISIOTCS PETYIUPYEMBIMU B 33 Ipy-
rux cTpaHax. [ToJy4eHHbIE PE3YJIbTAaThl MOTYT OBITh
KCIIOJb30BAHBI AJII [IPeJBapUTEIbHON OLIEHKU CO-
OTBETCTBUS MAPTHUM CEMSH parica, BbIpaluBaeMoro
B OCHOBHBIX PaCcTeHMEBOSYECKUX PETMOHAX 3amaJHon
Cubupu, GuTOCAHUTAPHBIM TPe6OBAHUAM IIOTEHIIK-
QJIbHBIX CTPaH-UMIIOPTEPOB.

Knrwouesvie cnosa. Brassica napus, copHsaku, Cu-
6upckuit heepasibHbIN OKPYT, 9KCIIOPT MPOAYKIIUH.
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ABSTRACT
The results of a four-year (2019-2022) monitoring of
weed contamination of rapeseed seed samples grown
in four crop-growing regions of the Siberian Federal
District (SFD) — Kemerovo Oblast, Novosibirsk Oblast,
Omsk Oblast and Altai Krai are presented. Diaspores
(fruits and seeds) of 67 weed species belonging to
56 genera from 21 families were isolated from 433 ana-
lyzed samples of rapeseed seeds. The largest number of
species in the studied samples are weeds from the Bras-
sicaceae and Poaceae families. For samples of rapeseed
originating from Omsk Oblast, the largest weed species
diversity of 49 species was reported. For the studied
samples of rapeseed seeds, the total number of dias-
pores of plants contaminating them was established.
The contamination of the analyzed seeds of rapeseed
grown in Western Siberia is quite high. The dominant
species are hard-separable small-seeded weeds: Gali-
um vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifida),
Galeopsis ladanum, Chenopodium album, Fallopia convolvu-
lus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli.
Seeds and fruits of plant species that are of quarantine
status for the Eurasian Economic Union (EAEU) were
not detected in the studied samples. It has been estab-
lished that 73% of weed species isolated from rape-
seed seed samples are regulated in 33 other countries.
The results obtained can be used for a preliminary
assessment of the compliance of rapeseed seed lots
grown in the main crop growing regions of Western Si-
beria with the phytosanitary requirements of potential
importing countries.

Key words. Brassica napus, weeds, Siberian Federal
District, product export.
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BBEJEHUE

aric (Brassica napus L.) — pacTeHue u3
cemerictBa KamycTtHble (Brassicaceae),
SIBJISIETCSI BaKHEWIEeH TeXHWUYEeCKOM
KyJIbTypOW, BBIpallBaeMOM B OCHOB-
HOM C LIeJIbI0 TIOJIyUYeHMs Macja U Kop-
MOB [IJIST CEJIbCKOXO3SIMCTBEHHBIX JKU-
BOTHBIX. KpoMe TOTO, paIiC SIBJISIETCS
OTJINYHBIM MEIOHOCOM U CHIepasib-
HBIM pacTeHrueM. COBpeMeHHbIe COpPTa parica OTJInva-
FOTCSI BBICOKOM ITPOYKTUBHOCTBIO, a B 1[€JIOM 5Ta KYJIb-
Typa XOPOIIIO ITPUCTIOCOBIeHa K YMEPEHHOMY KJIUMATY.
VIHHOBAIIMOHHbIE TEXHOJOTUY BO3IEJbIBAHUS U BO3-
pacraroiasi MOTPeOHOCTb B PACTUTENbHBIX Macjiax
¥ BBICOKOOEJIKOBBIX KOPMaX 00eCIIeUYnBaIOT IIOBLIIIEH-
HBIN MHTEPEC K Paricy CpeAy CeIbX03ITPON3BOIUTENIEH.

CymecTByeT 2 (DOPMBI KyJIbTUBUPYEMOTO parica —
03mMas U ipoBast. OCHOBHBIMU IPOU3BOIUTEIAMU SPO-
BOTO parica IBJSIOTCSA cTpaHbl CeBepHOUW AMepPUKU:
B OIHOY TOIbKO KaHaze cocpenoToueHo 9,49 MJIH ra 1o-
ceBOB. O3UMBIH parIC MIMPOKO KyJIbTUBUPYETCS B CTPa-
Hax EBpocor03a: Mo aKTyaJIbHbIM JJAHHBIM, 3[IECh 3TOMU
KYJIbTYPOM 3aHATO 6,22 MJIH r'a 3eMeJlb. B TeueHue 110-
CJIeIHUX TISITH JIET CYIeCTBEHHO YBEJIMYUIIOCH IIPO-
M3BOJICTBO parica B uauu (9,3 MJH ra) u Kutaiickoi
Hapopuoii Pecrybuiuke (3,69 mute ra) (https://momne.pd/
journal/publication/1731).

Poccus 110 TI0mMIaAaM U BaJoBbIM cbopaM parica
ycrymnaeT Kanagzie, EBpocorody, Uaguu u KuTtar 1 KOH-
KypupyeT ¢ ABcTtpanuei, YkpanHou u CIIA. [To mpo-
rHO3aM 3KCIIepPTOB, mouaau parnca B PO k 2024 r.
IOCTUTHYT 1,9-2,5 MJTH Ta, a BaJIOBbIe C60PBI CEMSH —
3,0-4,1 muu T (Fouvyapos, Kapmnaues, 2020).

TToceBHas ruIonIaAb parca B 2022 1. B Poccutiickoi
depepaiiuy, coriacuo nHpopmauuu Poccrarta, cocTa-
Buita 2,3 miH ra (+39,2% k 2021 r.); BaJIOBOI cH6op —
4,563 MaH T (+63,2%), 13 KOTOPBIX 1,6 MJIH T TIPUXO-
IUTCS Ha 03WMBIHM paric. [0 MHEHUI0 PYKOBOJCTBA
poccuiickoi Accolaliuy IPOU3BOAUTEIIEl 1 ITepepa-
6oTumkoB parica «PACPATIC», BocTpe60BaHHOCTD parica
[LJI51 TPOM3BOZCTBA MacJia ¥ KOPMOB JIJI5I CeJTbCKOXO035T1i -
CTBEHHBIX )KMBOTHBIX CIIOCOGCTBYET I BYX-TPEXKPAT-
HOMY YBEJIMUEHUIO ITPOU3BOJICTBA DTON MACIUYHOU
KynbTYpbl B Poccuu. Y POCCUECKOTO >KMBOTHOBOZCTBA
CYLIECTBYET KOJIOCCATbHAS TOTPEGHOCTD B parice — 3Ta
KyJIbTypa MCIOJIb3yeTCs IJIsT TPOU3BOICTBA KOPMOB
(KMBIXa ¥ MIPOTa). TaK, TOJIBKO MOJIOYHOMY CEKTOPY
’KMBOTHOBOJZICTBA TPeOyeTcs MOPSAIKa 4 MJIH T MacJio-
CEeMSH B T'OJI, UTO CO3JaeT O0JIbIIION 3a4eI IJIA 3aMelle-
HUS UMIIOPTHOTO KOPMOBOIO 0eJjiKa 0TeYeCTBEHHBIM
(https://mone.pd/journal/publication/1731).

B HacToOsIIEE BPEMS B YCIOBUSX CYIIIECTBEHHOI'O
pocTa MPOM3BOJICTBA POCCUMCKOT0 parica OCHOBHBIE
PETHOHBI €r0 BO3MEJNIbIBAHUSA CMECTUINCh U3 LleH-
TpasbHOU Poccuu B 3anamuyi Cubups 1 [10BOJIKbE.
ITo maHHBIM ACCOIIMAIIMY IIPOM3BOAUTEINIEH U IIepe-
paboTYMKOB parica, pacTeHUEeBOJYEeCKHEe PETHUOHBI
Cubupckoro ¢enepaibHOTO OKpyra — KpacHOAPCKU
u AnTtaiickuit kpas, KemepoBckaa u HoBocubupckas
06J1acTy — BXOAAT B TOI-10 POCCUUCKUX IIPOU3BOIY-
Tenel cemsaH parca (https://rosraps.ru/2023/03/13/
rapeseed_production_russia_2022).

B mesnoMm B 3amagnHoi Cubupu 3a ITOCIemHUE
TOZbI TTOCEBHBIE TIONIAIY IO/, IPOBBIM PAricOM yBe-
anuuiauck B 11,7 paza. HapamuBaHue IIPOMU3BOLCTBA
CeMSTH TaHHOM KYJIbTYPbI CBI3aHO 3[IECh C BBEIEHUEM

INTRODUCTION

apeseed (Brassica napus L.), a plant of the

family Brassicaceae, is an important tech-

nical culture grown mainly to extract oil

and feed for farm animals. Besides, rape-

seed is an excellent honey plant and green
manure plant. Modern rapeseed varieties are high-
ly productive, and in general this crop is well adapted
to a temperate climate. Innovative cultivation techno-
logies and the growing demand for vegetable oils and
high-protein feeds provide increased interest in rape-
seed among agricultural producers.

There are 2 forms of cultivated rapeseed — win-
ter and spring. The main producers of spring rape-
seed are the countries of North America: 9.49 million
hectares of crops are concentrated in Canada alone.
Winter rapeseed is widely cultivated in the EU coun-
tries: according to current data, 6.22 million hectares
of land are occupied by this crop. Over the past five
years, rapeseed production has increased significant-
ly in India (9.3 million ha) and the People’s Republic of
China (3.69 million ha) (https://mone.pd/journal/pub-
lication/1731).

In terms of area and gross yield of rapeseed, Rus-
sia is inferior to Canada, the European Union, India
and China and competes with Australia, Ukraine and
the USA. According to experts, the area of rapeseed
in the Russian Federation will reach 1.9-2.5 million
hectares by 2024, and the gross seed yield will reach
3.0—4.1 million tons (Goncharov, Karpachev, 2020).

According to Rosstat, the sown area of rapeseed in
2022 in the Russian Federation amounted to 2.3 mil-
lion hectares (+39.2% by 2021); gross harvest — 4.563
million tons (+63.2%), of which 1.6 million tons are
winter rapeseed. According to the leadership of the
Russian Association of Producers and Processors of
Rapeseed “RASRAPS”, the demand for rapeseed for the
production of oil and feed for farm animals contributes
to a two-threefold increase in the production of this
oilseed in Russia. The Russian livestock industry has a
huge need for rapeseed — this crop is used for the pro-
duction of feed (oilseed cake and meal). Thus, only the
dairy sector of animal production requires about 4 mil-
lion tons of oilseeds per year, which creates a large re-
serve for replacing imported feed protein with domes-
tic one (https://mone.pd/journal/publication/1731).

Currently, in the context of a significant increase
in the production of Russian rapeseed, the main re-
gions of its cultivation have shifted from Central Rus-
sia to Western Siberia and the Volga region. According
to the Association of Rapeseed Producers and Proces-
sors, the crop-growing regions of the Siberian Fede-
ral District — Krasnoyarsk Krai and Altai Krai, Keme-
rovo Oblast and Novosibirsk Oblast — are among the
top 10 Russian rapeseed producers (https://rosraps.
ru/2023/03/13/rapeseed_production_russia_2022).

In general, in Western Siberia, in recent years, the
sown area under spring rapeseed has grown by 11.7
times. The increase in the production of seeds of this
crop is associated with the commissioning of medi-
um-sized seed processing plants in Altai Krai, Omsk
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B BKCITyaTaluio B Aitalickom kpae, OMckoi u ToM-
CKOI 06JIacTSIX CpedHEeMOIHbIX 3aBOOB I10 IIepepa-
60TKe CeMSH U PEKOHCTPYKIIVEH JeUCTBYIOIMNX KPYTI-
HBIX MACJIO3KCTPAKIIMOHHBIX 3aBOL0B. CPO uMeeT
JIOCTaTOYHO GOJIbINIYE Pe3EPBHI IJIs HapallliBaHMs I10-
CEeBOB IPOBOTO palica Ha ceMeHa. [1o pacueTram cremu-
QJIMCTOB, TIOCEBHI SIPOBOT0 Parica MOTYT IOCTUYb 3/IECh
1 myH ra. BelpalieHHbIN B 3anafgHol Cubupu ypoxan
CeMsH SIPOBOTO Parica peajusyeTcs, KpOMe BHYTPEH-
HUX ITOTPEO6HOCTEN, B OCHOBHOM B €BPOITEHCKYIO YaCTh
Poccuu u cTpanbl A3naTCKO-TUXOOKEaHCKOTO PETUO-
Ha (HypasiragsHoB, @uaumMoHoB, 2018). B 2022 r. CPO
3aHSJ BTOPOE MECTO Cpequ MaKpPOPeruoHoB Poccuu
(mocyie CeBepo-3amnamHoro GefepajlbHOr0 OKPyTa)
10 3KCIIOPTY CEMAH parica: oYty 163 ThIC. T CEMAH
STOM KYJIbTYPhI GBLIO0 BRIBE3EHO 32 PYOEX (TpenmMyIie-
ctBeHHO B Kuraii, Besmapych u Kazaxcran). [To cpas-
HeHnio ¢ 2021 1. 06bEMBI DKCIIOPTA CEMSIH parica
u3 Cubupu yBenuuuianch B 4,7 pasa (https://rosagroe-
ko.ru/2023/02/10/exportOof-rape-seeds).

B cBsI3M C TeM, UTO paric SIBJISETCSI MEJIKOCEMSIH-
HOI KyJIbTYpPOU, €ro ceMeHa YacTO O6BIBAIOT CUJIBHO
3acopeHbl U TPebyIOT crieluaibHOM ounCcTKU. TexHOo-
JIOTHS TOCJIeyOOPOUYHOM MoAPaboTKU ceMsH parca
MHOTOCTyIIeHYaTas ¥ BKJIIOYAET B cebs TpU IT0CIesio-
BaTeJIbHbIe OUUCTKU: NIPEIBAPUTEIbHYI0, OCHOBHYIO
¥ OKOHYATEJIbHYH. [Tocjie OCHOBHOM OUMCTKYU B cEMe-
Hax parica IpUCyTCTBYIOT TOJIbKO TPYAHOOTIENVIMbIE
TIPUMECH, B TOM UYUCJIe CEMEHA COPHSIKOB CO CXOXKVMU
¢ paricoM (pu3MKo-MeXaHMYEeCKUMHU XapaKTeprUCTHUKA-
mu: Brassica campestris L., B. juncea (L.) Czern., Raphanus
raphanistrum L., Sinapis alba L., Barbarea vulgaris R. Br.,
Galium aparine L., Panicum miliaceum ssp. ruderale (Kitag.)
Tzvelev, a Taxske Setaria viridis (L.) P. Beauv. u S. pumila
(Poir.) Roem. & Schult. (Py6er u gp., 2014; I'ynumosa,
2019). Heo6X0guMOCTh OUKUCTKY CEMSH parica 0T Cop-
HBIX IpUMecel 0UeBUIHA — 60JIbIIOE KOJTUYECTBO I1a-
CIIOP COPHSIKOB MOXKET 3HAUNTEbHO CHIXKATh KAUECTBO
TIOJIyYaeMOoU U3 parica mpoayKuuu. JIokazaHo, 4To Ipu
nepepaboTKe CEMSH parica, 3arps3HeHHbIX ceMeHaMuU
COPHBIX pacTeHuli cemeiicTBa KamycTHbie (Brassicace-
ae), MOXKeT 3HAYUTEIBbHO YXYAIIAThCS KAYeCTBO ITOJIY-
YyaeMbIX Macyia 1 Myku (Davis et al., 1999).

3acopeHHOCTU ceMSH parica Heob6XoouMo yae-
JISITh 0c060€ BHUMAaHMe IIPU OCYIIECTBIEHNUY SKCITOP-
Ta 9TOU KYJNbTYPHI, T. K. MHOTHE CTPAaHbl — UMITIOPTEPHI
poccuiickol MpPOAYyKIIUKU PacTeHUEBOACTBA BHIIBU-
raloT KapaHTHHHbIE (hpuTOCaHUTapPHbIE TPEOOBAHMUS,
B TOM YWCJIe ¥ B OTHOIIEHUY CeMSIH COPHAKOB. Heco-
OJIofeHYe TaHHBIX TPeOOBAHUY MOXET TIOBJIEUD pPe-
MIyTallMOHHbIE PUCKU [Jis PO 1 BO3MOXKHBIYA 3amIpeT
9KCITOPTa POCCUHCKOr0 parica B P, CTPaH.

Lleabio HAaCTOSIEHN PAOOThHI IBUJIOCH BhISIBJIEHIE
MOTEHIINAJBHOTO (PUTOCAHUTAPHOTO PUCKA IIPU DKC-
mopTe ceMsaH parica us Cubupckoro ¢genepasbHOTO
OKpyTa B CTPaHbI-UMIIOPTEPHI.

MATEPUAJIbBI 1 METO/IbI

Il ycTaHOBJIEHUS BULOBOT'O COCTaBa COPHIKOB, 3a-
COPAIOIIMX CeEMEeHa parica, apropamMu B 2019-2022 rr.
OBLIM TIPOBEJIeHBI TeP6OJIOTUYECKE UCCIeI0BAHUS
nocTynuBumux B ToMmckuil punuan @Iy «BHUUKP»
B paMKax (elepalbHOro IPOeKTa «IKCIIOPT IMIPOLYK-
uu ATTK» 433 06pas1ioB CEMSH parica, BbIpalleHHOro
B UeThIpeX permoHax 3amnagHoi Cubupu: KeMepos-
ckoi (243 ob6pasiia), HoBocubupckoi (74 obpasiia),

Oblast and Tomsk Oblast and the reconstruction of ex-
isting large oil extraction plants. The Siberian Fede-
ral District has sufficiently large reserves to increase
the sowing of spring rapeseed for seeds. According to
specialists’ calculations, spring rapeseed crops can
reach 1 million hectares here. The harvest of spring
rape seeds grown in Western Siberia is sold, in addi-
tion to domestic needs, mainly to the European part
of Russia and the countries of the Asia-Pacific region
(Nurlygayanov, Filimonov, 2018). In 2022, the Sibe-
rian Federal District was in the second place among
the macroregions of Russia (after the North-Western
Federal District) in the export of rapeseed: almost
163 thousand tons of seeds of this crop were export-
ed abroad (mainly to China, Belarus and Kazakhstan).
Compared to 2021, the volume of exports of rapeseed
seeds from Siberia increased by 4.7 times (https://ros-
agroeko.ru/2023/02/10/exportOof-rape-seeds).

Due to the fact that rapeseed is a small-seeded
crop, its seeds are often heavily contaminated and re-
quire special cleaning. The technology of post-harvest
processing of rapeseed seeds is multi-stage and in-
cludes three successive cleanings: preliminary, main
and final. After the main cleaning, only hard-to-sepa-
rate impurities are present in rapeseed seeds, includ-
ing weed seeds with physical and mechanical charac-
teristics similar to rapeseed: Brassica campestris L.,
B. juncea (L.) Czern., Raphanus raphanistrum L., Sinapis
alba L., Barbarea vulgaris R. Br., Galium aparine L., Pani-
cum miliaceum ssp. ruderale (Kitag.) Tzvelev, Setaria vi-
ridis (L.) P. Beauv. and S. pumila (Poir.) Roem. & Schult.
(Rubets et al., 2014; Gulidova, 2019). The need to clean
rapeseed seeds from weeds is obvious — a large num-
ber of weed diaspores can significantly reduce the
quality of products obtained from rapeseed. It has been
proven that during the processing of rapeseed seeds
contaminated with Brassicaceae weed seeds, the qua-
lity of the resulting oil and flour can significantly dete-
riorate (Davis et al., 1999).

The contamination of rapeseed seeds should be
given special attention when exporting this crop, since
many countries importing Russian crop products put
forward quarantine phytosanitary requirements, in-
cluding for weed seeds. Failure to comply with these
requirements may entail reputational risks for the
Russian Federation and a possible ban on the export
of Russian rapeseed to a number of countries.

The purpose of this work was to identify a poten-
tial phytosanitary risk when exporting rapeseed from
the Siberian Federal District to importing countries.

MATERIALS AND METHODS

To establish the species composition of weeds contam-
inating rapeseed seeds, the authors conducted herbo-
logical studies of the 433 rapeseed seed samples grown
in four regions of Western Siberia: Kemerovo Oblast
(243 samples), Novosibirsk Oblast (74 samples), Omsk
Oblast (65 samples) and Altai Krai (51 samples) in
2019-2022.

In all the studied samples, the prevailing weed
species were established and the number of weed
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OmMcko¥ (65 06pasiioB) 06aacTIX U AJITACKOM Kpae
(51 o6paszer).

Bo Bcex ucciienyeMbix 06pasiiax yCTaHOBJIEHbI
peobaLaolye COpPHbIe BUIBI U TTOACUYUTAHO YHUCIIO
nuacrop (ILUIOJOB U CeMSH) COPHBIX pacTeHuu. s
9TOTO U3 KaXKJI0ro obpasiia maccoit 0,5—1 KI BbIZEJIs-
JIVCh IVACIIOPBI BCEX COPHBIX BUIOB, 3aTEM C ITIOMO-
b0 OMHOKYISIPHOTO MUKpPOcKotmia Stemi 305 (ZEISS)
IIPOBOJAMUIACH UX UAEHTUDUKAIIUS C YUETOM OCHOB-
HBIX MOP(OJIOTUYECKUX TTPU3HAKOB TIJIOJOB, IIEJIBIX
CeMsIH U YaCTUYHO O6pYIIEeHHBIX CeEMSAH. JIJis ompe-
IeJIeHUd IJI0J0B U CEMSH MCIIOJIb30BaIICh KJIACCHU-
yeckure pykoBojcTBa ([lo6poxoTos, 1961; MalicypsH,
ArtabekoBa, 1978; MockaneHnko, I0guun, 1999), a Takxe
KapIoJioruyecKas KoJIeKius ToMcKoro ¢unalia
OTBY «BHUVIKP». [IJis1 TOTO 4YTO6BI YyCTAHOBUTD YKCJIO
(KOJIMYEeCTBO) ILJIOOB 1 CEMSIH COPHBIX BUIOB, U3 KaXK-
IIoTo o6pasila ceMdH parica B COOTBETCTBUU C MO U-
pupoBaHHON aBTOPAMU OOIIENPUHATON METOLN-
ko1 (TOCT 12037-81) oT6upasiock mo 10 mpobd Maccoii
10 r ¥ IpOBOIMIICS IIOZICUET BCEX NUACIIOP COPHSIKOB,
a 3aTeM JlejaJics repepacyeT Ha 1 Kr ceMsH.

PE3VYJIBTATBI U OBCYKJEHUE

B ceMeHax MpoOOBOJIbCTBEHHOTrO parica, BrIpalleH-
HOTO B yeThipex peruoHax COO, obHapPyKeHBI Aua-
CIIOPBI 67 BUIOB COPHSAKOB, OTHOCAIIIUXCSI K 56 pojam
u3 21 cemericTBa. BUIoBOI cOCTaB BhIIBJIEHHBIX JUa-
CITOP COPHBIX PacTEHUM ITpeicTaBieH B Tabj. 1. Ha-
3BaHUs PACTEHUY NPUBOAATCSI B COOTBETCTBUU C In-
ternational Plant Names Index (https:/www.ipni.org).

Haun6oablinM TaKCOHOMUYECKHUM Pa3sHooOpasu-
eM IIpelicTaBJieHbl ceMelicTBa Brassicaceae (7 pomos,
8 BumoB), Poaceae (6 pomos, 7 Bum0OB), Asteraceae,
Chenopodiaceae u Polygonaceae (110 5 pozmoB 1 6 BH-
noB), Fabaceae (4 poma, 5 BumoB), Lamiaceae (3 poza,
5 BumoB), Boraginaceae u Caryophyllaceae (1o 4 poma
u 4 Bupa), a Takke Amaranthaceae (1 pox, 3 Buza).
Ipyrue ceMelcTBa IpeICTaBIeHbl 1-2 BULAMU.

O611ee YMCI0 BUIOB COPHBIX pacTeHUl, o6Ha-
PYKEHHBIX B CEMeHax parica, HEMHOTO BapbupyeT
B 3aBMCHMOCTY OT PErrMOHa €ro BhIpaluBaHUA (CM.
Taby. 1). HauGosbIllee BUIOBOE pasHooOpasue cop-
HSIKOB 00HAapYy’KEHO B 00pasiiax parca, MoCTYIUBIINX
n3 OMckoi obsiactu (49 BUIOB).

B o6pasiiax 13 Bcex YeThIpeX PEruoHOB 00HAaPy-
JKeHBI IUAcIiOpbl 24 COPHBIX BULOB: Amaranthus retro-
flexus, Avena fatua, Buglossoides arvensis, Cannabis sativa,
Chenopodium album, Convolvulus arvensis, Echinochloa
crus-galli, Erodium cicutarium, Euphorbia virgata, Fagopy-
rum tataricum, Fallopia convolvulus, subgen. Galeopsis®,
Galium vaillantii, Lappula squarrosa, Melilotus officinalis,
Neslia paniculata, Panicum miliaceum ssp. ruderale, Persi-
caria lapathifolia, Raphanus raphanistrum, Setaria pumila,
S. viridis, Stachys palustris, Thlaspi arvense, Tripleurosper-
mum inodorum. [TpaKTU4YeCKY BCe 9TU BUIbI (MCKII0Yas
sk Buglossoides arvensis, Euphorbia virgata v Melilotus
officinalis), To HaMIMM HAGJIIOAEHUSAM, IPOBELEHHBIM
B 2018-2020 rr. (96esb u Ap., 2019, 2020, 2021), 11u-
POKO IIpeICcTaBIEHbI B Pa3JIMUHBIX arporeHosax CPO,
B TOM YMCJIe U B [IOCEBAX parica.

* 3pecb 1 fanee no TEKCTY Nof Ha3BaHWeM «subgen. Gale-
opsis» nogpasymesatoTcs 2 Buaa — Galeopsis speciosa Mill.
1 G. bifida Boenn., apeMmbl (mMacnopbl) KOTOPbIX HE UMELOT
LOCTOBepHbIx oTnnyumii (Cyxonososa u ap., 2022).

diaspores (fruits and seeds) was counted. To do this,
diaspores of all weed species were isolated from each
sample weighing 0.5-1 kg, then using a binocular mi-
croscope Stemi 305 (ZEISS) they were identified tak-
ing into account the main morphological characters
of fruits, whole seeds and partially collapsed seeds. To
determine the fruits and seeds, classical manuals were
used (Dobrokhotov, 1961; Maisuryan, Atabekova, 1978;
Moskalenko, Yudin, 1999), as well as the carpological
collection of the Tomsk branch of VNIIKR. In order to
establish the number of fruits and seeds of weed spe-
cies, 10 samples weighing 10 g were taken from each
sample of rapeseed seeds in accordance with the gene-
rally accepted method modified by the authors (GOST
12037-81), and all weed diaspores were counted, and
then a recalculation was made per 1 kg of seeds.

RESULTS AND DISCUSSION

In the seeds of food rapeseed grown in four regions of
the Siberian Federal District, diaspores of 67 weed spe-
cies belonging to 56 genera from 21 families were de-
tected. The species composition of the identified weed
diasporesis presented in Table 1. Plant names are giv-
en in accordance with the International Plant Names
Index (https://www.ipni.org).

The most taxonomically represented families are
Brassicaceae (7 genera, 8 species), Poaceae (6 genera,
7 species), Asteraceae, Chenopodiaceae and Polygona-
ceae (5 genera and 6 species each), Fabaceae (4 genera,
5 species), Lamiaceae (3 genera, 5 species), Boragina-
ceae and Caryophyllaceae (4 genera and 4 species
each), and Amaranthaceae (1 genus, 3 species). Other
families are represented by 1-2 species.

The total number of weed species detected in
rapeseed seeds varies slightly depending on the re-
gion of its cultivation (see Table 1). The maximum
weed species diversity was detected in rapeseed sam-
ples received from Omsk Oblast (49 species).

Diaspores of 24 weed species were detected in
samples from all four regions: Amaranthus retroflexus,
Avena fatua, Buglossoides arvensis, Cannabis sativa, Cheno-
podium album, Convolvulus arvensis, Echinochloa crus-gal-
li, Erodium cicutarium, Euphorbia virgata, Fagopyrum ta-
taricum, Fallopia convolvulus, subgen. Galeopsis*, Galium
vaillantii, Lappula squarrosa, Melilotus officinalis, Neslia
paniculata, Panicum miliaceum ssp. ruderale, Persica-
ria lapathifolia, Raphanus raphanistrum, Setaria pumila,
S. viridis, Stachys palustris, Thlaspi arvense, Tripleurosper-
mum inodorum. According to our observations conduct-
edin 2018-2020 (Ebel et al., 2019, 2020, 2021), almost
all of these species (with the exception of Buglossoides
arvensis, Euphorbia virgata and Melilotus officinalis) are
widely represented in various agrocenoses of the Si-
berian Federal District, including rapeseed crops.

Table 2 provides the results of counting the num-
ber of diasporic weed species in the most contaminated

* Hereinafter, the name “subgen. Galeopsis” means 2
species — Galeopsis speciosa Mill. and G. bifida Boenn.,
eremes (diaspores) of which do not have significant
differences (Sukholozova et al., 2022).
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Ta6J1. 1. BUZI0BOIi cCOCTaB COPHBIX PAaCTEHUIi, 3acOPAIIINX ceMeHa pamnca B CPO0 (2019-2022 rr.)
Table 1. Species composition of weeds contaminating rapeseed seeds

in the Siberian Federal District (2019-2022)

PeruoHsbl Bo3/€eJ1ibI-

PeruoHsl Bo3/€eJ1bI-

BaHMS parnca BaHMA parnca
Rapeseed cultivation Rapeseed cultivation
regions regions

Ne - Ne _

n/u  Bupj copHOro pacTeHus AK KO HCO 00 n/um  Bupj cOpHOro pacTeHus AK KO HCO 00

N2  Weed species AK KO NSO 00 N2 Weed species AK KO NSO 00

1  Amaranthus albus L. + 34 Galeopsis ladanum L. + + o+

2 Amaranthus blitoides S. Watson + + 35 Galium vaillantii DC. + o+ o+

3 Amaranthus retroflexus L. + o+ + o+ 36 Knautia arvensis (L.) Coult. + +

4 Arctium tomentosum Mill. + 37 Kochia scoparia (L.) Schrad. +

5  Atriplex patula L. + 38 Lactuca sp. +

6  Atriplex tatarica L. + 39 Lappula squarrosa (Retz.) Dumort. + o+ o+ o+

7  Avenafatua L. + o+ o+ o+ 40 Lathyrus tuberosus L. + +

8  Axyris amaranthoides L. + 41  Lycopsis arvensis L. + +

9  Berteroa incana (L.) DC. + + o+ 42 Malva pusilla Sm. + o+ +

10 Brassica campestris L. + o+ 4+ 43 Medicago sp. +

11 Buglossoides arvensis (L.) .M. Johnst. + o+ o+ o+ 44 Melandrium album (Mill.) Garcke + o+ +

12 Bunias orientalis L. + 45  Melilotus officinalis (L.) Lam. + o+ o+ 4

13 Camelina microcarpa Andrz. ex DC. + 46 Neslia paniculata (L.) Desv. + o+ o+ o+

14 Camelina sativa (L.) Crantz + 47 Nonea rossica Steven + o+ o+

15 Cannabis sativa L. + o+ o+ o+ 48 Panicum miliaceum ssp. ruderale + o+ o+ o+

16 Centaurea cyanus L. + + + (Kltég') Tzve?ev

- 49  Pastinaca sativa L. +

17 Centaurea scabiosa L. + + — -

- 50 Persicaria lapathifolia (L.) Delarbres.1. + + + +

18 Chenopodium album L. + o+ + o+ -

— - 51 Plantago media L. +

19 Cirsium arvense (L.) Scop. s. L. (incl. + o+ o+ -

Cirsium incanum (S.G. Gmel.) Fisch. 52 Polygonum aviculare L. +
ex M. Bieb., Cirsium setosum (Willd.) 53 Raphanus raphanistrum L. o+ o+ o+
Bcsstn) 54 Rumexs &

20 Conium maculatum L. + + p-

; R L .
21 Convolvulus arvensis L. + o+ o+ o+ 55 Rumesx stenophyllus Ledeb i
" ] ila (Poir.) R . hult.
22 Corispermum declinatum Stephan ex Iljin + + e demmppiy P e dehle - -
- 57 Setaria viridis (L.) P. B . S. Str.
23 Dracocephalum thymiflorum L. + otaria viridis (L.) eauv. . st oot "
; ; 58 Sil ti e

24 Echinochloa crus-galli (L.) P. Beauv. + o+ o+ o+ ilene noctifiora i

— : 59 § l is L.
25 Elytrigia repens (L.) Nevski + o+ PErguUla arvensis tT

- ; 60 Stachys annua (L.) L. +

26 Eriochloa villosa (Thunb.) Kunth + ik @)

- ; ; , 1 is L.

27 Erodium cicutarium (L.) LHér. + o+ o+ o+ 61 Stachys palustris oot "

; ; 5 62 Stellari dia (L.) Vill. +

28 Euphorbia helioscopia L. + e O

- : 63 Thlaspi L.
29 Euphorbia virgata Waldst. & Kit. + o+ o+ o+ G5ps arvense oot "
- 64 Tripl inod I,

30 Fagopyrum tataricum (L.) Gaertn. + o+ o+ o+ SZE %L;LOSP ermum inodorum (L.) T

31 Fallopia convolvulus (L.) A. Love + o+ o+ o+ 65 Vicia cracca L. + o+ o+

32 Fumaria officinalis L. + 66 Vicia hirsuta (L.) Gray + o+ o+

33 Galeopsis (subgen. Galeopsis + o+ o+ o+ 67  Viola arvensis Murray + 4

C.C. Towns., incl. G. speciosa Mill., D a1 42 37 49

G. bifida Boenn.)

AK — AnTarickuin kpait; KO — KemepoBckasi obnactb; HCO — HoBocubupckas o6nactb; 00 — OMckas obnacTb.
AK — Altai Krai; KO — Kemerovo Oblast; NSO — Novosibirsk Oblast; 0O — Omsk Oblast.

B Ta6u1. 2 mpuBeeHbI Pe3yJIbTaThI ITOACYETa YKC-
JIEHHOCTHY JAUACIIOP COPHBIX BUJIOB B HanboJjee 3aco-
PEHHBIX IAPTUIX CeMAH parca. K BugaM-IoMuHaHTaM,
yalie BCero 3acCOopAIUM ceMeHa LaHHOU KYJIbTYPhI
B CDO, 0OTHOCATCA TPYLHOOTAEJIUMBIE MEJIKOCEMSH-
Hble copHaku: Galium vaillantii, subgen. Galeopsis, Gale-
opsis ladanum, Chenopodium album, Fallopia convolvulus,

batches of rapeseed seeds. The dominant species
that most often contaminate the seeds of this crop
in the Siberian Federal District are hard-separable
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Tab.J1. 2. 3aCOPEHHOCTh HEKOTOPHIX MaPTHii cCEMAH parica, BhIpaleHHoro B Ch0
Table 2. Contamination of some batches of rapeseed cultivated in the Siberian Federal District

YucJio COPHBIX BUJI0B

0611ee KOJIMYeCTBO JUACIIOP

MecTo B o0pa3ue COPHBIX BU/IOB, IIT/KI
BBIPALIBAaHUA Number of weed species JloMuHUpYyOIIYE BUAbI-3aCOPUTEIHU Total number of weed species
Place of cultivation in the sample Dominant weed species diaspores, pcs/kg
AnTaickui Kpan 23 subgen. Galeopsis, Galeopsis ladanum, 6060
Altai Krai Setaria pumila, S. viridis, Chenopodium album
17 Echinochloa crus-galli, Chenopodium album, 1876
Panicum miliaceum ssp. ruderale
22 Setaria pumila, subgen. Galeopsis, 2728
Persicaria lapathifolia, Echinochloa crus-galli
KemepoBckas obyactb 36 subgen. Galeopsis, Galium vaillantii, 2720
Kemerovo Oblast Neslia paniculata
OmMckas 06J1acThb 30 Galium vaillantii, Fallopia convolvulus, 2850
Omsk Oblast Panicum miliaceum ssp. ruderale, Vicia hirsuta
26 Galium vaillantii, Lappula squarrosa, 4710

Chenopodium album, Convolvulus arvensis

Persicaria lapathifolia, Panicum miliaceum ssp. ruderale,
Setaria pumila, S. viridis, Echinochloa crus-galli.

Takue copHbIe BUIbI, Kak Chenopodium album, Ga-
leopsis bifida, Persicaria lapathifolia, Setaria pumila, S. vi-
ridis u Echinochloa crus-galli, IBISI0TCS OITAaCHBIMY COP-
HSKaMM, KOTOPbIE IIPX MacCOBOM PACIPOCTPaHEHUU
MOTYT IPUYMHUTH SKOHOMUYECKUH yIepo, 3aMeTHO
CHIM)Kas KaueCTBO W IOTPEOUTENbCKYI0 IIeHHOCTh
MIPOAYKIIMY PAaCTUTEJIbHOTO ITpoucxoxaenus ([lepe-
4eHb..., 2010).

B 1I€JI0M MOXKHO CJIeJlaTh BbIBOJ, O JOCTATOYHO
CUJIBHOM 3aCOPEHHOCTH CEMSH IIPOLOBOJIbCTBEHHOIO
parca, BerpamuBaeMoro B CPO Ha sKcmopT (CM. pu-
CYHOK).

Buabl COPHBIX pacTeHU, BXOAguue B EQUHbBIN
nepevyeHb KapaHTUHHBIX 06bekTOB EASC (https://
vniikr.ru/dokumenty/epko-eaes), B ©3y4eHHBIX 06pas-
1Iax CeMsIH palica BhIABJIeHbI He 0bLIM. OLHaKO aBTOPbI
COWIN Ba)XKHBIM BBISICHUTD, 3aCOPEeHMEe JUacIopaMu
KaKUX BUJOB PACTEHUM MOXKET IPEICTABIISATh PUCK LIS
HKCIIOPTA 3TOU KYJIbTYPhI B Ipyrue cTpanbl. CorJac-
HO nHGOPMALIVHY, TIOJIYYEeHHOHN U3 OTKPBITBIX UCTOY-
"HukoB (https://fsvps.gov.ru/ru/fsvps/importexport;
https://www.ippc.int/en/countries/all/list-countries;
https://gd.eppo.int), 49 Bum0B (73%) COPHIKOB, 3aCO-
PAOIIMX CeMeHa parica B M3y4eHHbBIX PervoHax, BXO-
ST B CIIUCKY PETYJIUPYEMbIX BPEHBIX OPTaHU3MOB
33 cTpau (cM. Tab. 3).

PucyHok. Mpumep cunbHO

Fig. An example of a heavily
3acopeHHoro obpasua cemaH contaminated rapeseed seed

panca (choTo T.B. 36enb) sample (photo by T.V. Ebel)

small-seeded weeds: Galium vaillantii, subgen. Galeop-
sis, Galeopsis ladanum, Chenopodium album, Fallopia con-
volvulus, Persicaria lapathifolia, Panicum miliaceum ssp.
ruderale, Setaria pumila, S. viridis, Echinochloa crus-galli.

Such weed species as Chenopodium album, Galeop-
sis bifida, Persicaria lapathifolia, Setaria pumila, S. viridis
and Echinochloa crus-galli, are dangerous weeds that, in
case of mass distribution, can cause economic damage,
significantly reducing the quality and consumer value
of plant products (List..., 2010).

In general, it can be concluded that there is a fairly
strong contamination of food rapeseed seeds cultivat-
ed in the Siberian Federal District for export (see Fig.).

Weed species included in the Common List of
Quarantine Objects of the EAEU (https://vniikr.ru/do-
kumenty/epko-eaes) were not identified in the studied
samples of rapeseed seeds. However, the authors con-
sidered it important to find out which species of plants
that were contaminated by diaspores could pose a risk
to the export of this crop to other countries. Accord-
ing to information obtained from open sources (https://
fsvps.gov.ru/ru/fsvps/importexport; https:/www.ippc.
int/en/countries/all/list-countries; https://gd. eppo.int),
49 species (73%) of weeds contaminating rapeseed in
the studied regions are listed as regulated pests in
33 countries (see Table 3).

In the vast majority of the countries listed in
Table 3, weed species of the quarantine pest status, com-
pletely prohibited for import in any crop production. At
the same time, 20 species (Amaranthus retroflexus, Ave-
na fatua, Cannabis sativa, Chenopodium album, Cirsium ar-
vense s. 1., Convolvulus arvensis, Echinochloa crus-galli, Ely-
trigia repens, Erodium cicutarium, Fagopyrum tataricum,
Fallopia convolvulus, Fumaria officinalis, Galeopsis bifida,
Neslia paniculata, Persicaria lapathifolia, Setaria pumila,
S. viridis, Spergula arvensis, Thlaspi arvense, Tripleurosper-
mum inodorum) are common weeds of rapeseed cultu-
vated in the Siberian Federal District, and are regular-
ly detected during phytosanitary examinations of seed
samples of this crop. This means that agricultural en-
terprises of the Siberian Federal District that cultivate
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Ta6.1. 3. 06HapyKEeHHbIe B 06pa3iiax ceMsIH parnca BUJbl COPHIKOB, BXOAAIIe
B (hpuTOoCcaHUTAPHBIE TPE6GOBAHUA Pa3JIMUYHBIX CTPAH MHUpa

Table 3. Weed species detected in samples of rapeseed seeds included in the phytosanitary
requirements of various countries

Ne CTpaHbl, peryjipymoie Countries regulating this species

n/u Bup maHHbIi Bug (* — KBO; (* — quarantine pest;

N2 Species *% — peryaupyemblii He KBO) ** — regulated non-quarantine pest)
1 Amaranthus albus L. Bpasunus®, BeHecyana®, Taumanzg®, dkBagop® Brazil®, Venezuela®, Thailand* Ecuador*®
2 Amaranthus blitoides S. Watson Bpasunus®, Benecyaisa®, Komymbus*, [Tepy*, Brazil*, Venezuela*, Colombia*, Peru?,

Taunaupg®, SKBagop”

Thailand*, Ecuador®

Amaranthus retroflexus L.

Benecyana*, Ky6a*, [Tepy*, TaliBaHb*

Venezuela*, Cuba*, Peru*, Taiwan*®

4 Avenafatua L. ABcTpanusa®*, Alpkup** (B ceMeHax Australia*®*, Algeria** (in fodder
KOPMOBBIX KYJIbTYP), BeHecyana*, Eruner**, seeds), Venezuela*, Egypt**, Jordan®,
Voppanusa*, Morronus*, Meguma®, Taunaug* Mongolia*, Myanmar*, Thailand*
5  Axyris amaranthoides L. Vpan* Iran*
6  Buglossoides arvensis (L.) .M. Johnst. TatiBaub* Taiwan®
7  Bunias orientalis L. Woppanus*, [lIBerimapust™* Jordan*, Switzerland**
8  Camelina sativa (L.) Crantz TaliBaHbB* Taiwan*
9  Cannabis sativa L. BorcBana®, Erunet*, Cepbus®, TaiiBaHb* Botswana*, Egypt*, Serbia*, Taiwan*
10 Centaurea cyanus L. HIpu-Jlanka* Sri Lanka*
11 Centaurea scabiosa L. Ipu-JlaHka* Sri Lanka*
12 Chenopodium album L. BeHnecyana*, Mopganusg®, TaumgaHm®, Venezuela*, Jordan*, Thailand*,
TatiBaup®, [llpu-Jlagka® Taiwan?*, Sri Lanka*
13 Cirsium arvense (L.) Scop. s. L. (incl. AprentuHa*, Bpasunus*, BeHecyasa*, Argentina®, Brazil*, Venezuela®,
Cirsium incanum (S.G. Gmel.) Fisch. BpeTHam* I'BaTemaia®, ispauib®, Vietnam?*, Guatemala*, Israel*,
ex M. Bieb., Cirsium setosum (Willd.) Mumonesus*, Nopmanus®, Kam6omxa®, Indonesia*, Jordan*, Cambodia*,
Besser) Konmym6us*, Mekcuka*, [TaparBai®, Colombia*, Mexico*, Paraguay®,
Pecmy6suka Kopes*, CIIIA*, Taunauzg*, Republic of Korea*, USA* Thailand*,
TatiBaup®, [lIpu-Jlanka*, SkBagop* Taiwan*, Sri -Lanka*, Ecuador®
14 Conium maculatum L. Pecniybnuka Kopes*, TaiiBaub®, lllpu-Jlanka® Republic of Korea*, Taiwan®, Sri Lanka*®
15 Convolvulus arvensis L. ABcTpanusa® (TaThl 3. ABCTpaus, Australia* (states of W. Australia,
10. ABcTpanus, Bukropus), BeHecyaa¥, S. Australia, Victoria), Venezuela®,
Eruner**, Mopmanus®, Ky6a*, CIIA%, Egypt** Jordan*, Cuba*, USA*, Taiwan®,
TaviBaub®, [lIpu-JlaHKa*, S9KBagop* Sri Lanka* Ecuador*
16 Echinochloa crus-galli (L.) P. Beauv. Voppanug*, TatiBaHb* Jordan*, Taiwan*
17 Elytrigia repens (L.) Nevski AKup** (B ceMeHaX KOPMOBBIX KYJIbTYD), Algeria** (in fodder seeds), Brazil*,
Bpasunusa*, BeHecyasna®, i3pauib®, Venezuela®, Israel®, Indonesia*, Jordan?
VHuponesus®, Mopmanusa®, [epy*, CIIA%, Peru*, USA* Taiwan*, Ecuador*
TaviBaHb*, IKBaZIOP*
18 Eriochloa villosa (Thunb.) Kunth Kanaza*® Canada*
19 Erodium cicutarium (L.) L'Hér. Woppanus®, TaliBaHb* Jordan*, Taiwan*
20 Euphorbia helioscopia L. Bpasunug*, BeHecyana*, Mekcuka®, Brazil*, Venezuela*, Mexico*, Israel*,
Vspaunp*, TariBanbp®, lllpu-Jlanka®, dxBagop* Taiwan®, Sri Lanka*, Ecuador™®
21 Euphorbia virgata Waldst. & Kit. W3panip® Israel*
22 Fagopyrum tataricum (L.) Gaertn. Voppanus™*, MOHronusa™® Jordan**, Mongolia*
23 Fallopia convolvulus (L.) A. Love Benecyana®, I'BaTemana®, Eruner**, Venezuela*, Guatemala*, Egypt**,
Wzpaunw®, MoppaHusg®, Mekcuka®, Israel*, Jordan* Mexico* Mongolia*,
Monronus*, Tanmaung* Thailand*
24 Fumaria officinalis L. ITaparBait®, [Tepy* Paraguay*, Peru*
25 Galeopsis bifida Boenn. ABcTpanus® Australia®
26 Galeopsis ladanum L. Vpaa* Iran*
27 Kochia scoparia (L.) Schrad. Hosas Kanemonus®, dkBamop* New Caledonia*, Ecuador*
28 Lactuca sp. ABcrpanus**, TaitBaHb* (Kax L. serriola) Australia**, Taiwan* (as L. serriola)
29 Melandrium album (Mill.) Garcke Bpasunusa*, Komym6us*, [Tepy* Brazil*, Colombia*, Peru*
30 Melilotus officinalis (L.) Lam. AKup** (B ceMeHaX KOPMOBBIX KYJIBTYD), Algeria** (in fodder seeds),
Hosas Kanmemonus™ New Caledonia*
31 Neslia paniculata (L.) Desv. Mekcuka®, TaliBaHb* Mexico*, Taiwan*®
32 Nonea rossica Steven Monronusg* Mongolia*
33 Panicum miliaceum ssp. ruderale ABcTpanusg** Australia*®*

(Kitag.) Tzvelev
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Ta6a. 3. IIpogoKeHNE

Table 3. Continuation

Ne CTpaHBbI, peryjiupymouue Countries regulating this species

n/u Bupg JauHbii Bug (* — KBO; (* — quarantine pest;

N2 Species *¥% — peryaupyemblii He KBO) ** — regulated non-quarantine pest)

34 Persicaria lapathifolia (L.)/ Bpasunusa*, ['BaTemaia®, Komym6us®, Brazil*, Guatemala®, Colombia*,

Delarbre s. 1. (incl. Persicaria Mekcuka®, [TaparBai®, [lepy*, [llpu-Jlanka**, Mexico*, Paraguay?* Peru*, Sri Lanka**,
scabra (Moench) Moldenke) SKBamOp* Ecuador*

35 Polygonum aviculare L. Benecyana®, Taunaug®, Hlpu-Jlanka** Venezuela*, Thailand*, Sri Lanka**

36 Raphanus raphanistrum L. Benecyana*, Uugus®, [Tanama*, Tanmasmg®, Venezuela*, India*, Panama®* Thailand*,
TaitBaub®, [lIpu-Jlanka* Taiwan?*, Sri Lanka*

37 Rumex sp. AJKup** (B ceMeHaX KOPMOBBIX KYJIbTYP) Algeria** (in fodder seeds)

38 Rumex stenophyllus Ledeb. AKup** (B ceMeHaX KOPMOBBIX KYJIbTYP) Algeria** (in fodder seeds)

39 Setaria pumila (Poir.) AcTpanusa**, Benecyana*, I'BaTeMmasna¥, Australia*®*, Venezuela*, Guatemala®,

Roem. & Schult. Bpasunus®, Mekcuka* Brazil*, Mexico*

40 Setaria viridis (L.) P. Beauv. ABcTpanusa**, Bpasunusa®, Benecyana®, Australia**, Brazil*, Venezuela®,
I'BaTeMana®, MopmaHus®, Mekcuka®, Guatemala*, Jordan*, Mexico*, Ecuador®
dKBazmop*

41 Silene noctiflora L. Mexkcuka® Mexico*

42 Spergula arvensis L. Benecyana*, Mopganus®, Taunaug*, Tau- Venezuela*, Jordan* Thailand?*,

BaHb", JKBaZoOp* Taiwan®*, Ecuador®

43 Stachys palustris L. Komymb6us®*, [Tepy* Colombia*, Peru*

44  Stellaria media (L.) Vill. Benecyana®, Mopganus®, Taunaug® Venezuela*, Jordan*, Thailand*

45 Thilaspi arvense L. Bpasunuga*, Benecyana®, Eruner®, Mekcuka*, Brazil*, Venezuela®, Egypt*, Mexico*,
[NaparBait®, Tamwnaug®, TariBaub*, JkBagop*  Paraguay®, Thailand*, Taiwan*,

Ecuador®
46 Tripleurospermum inodorum (L.) Bpasunus®, Ungus*, pau*, Mekcuka®, Brazil*, India*, Iran* Mexico*,
Sch. Bip. MbsiHMa* Myanmar*
47 Vicia cracca L. ABcTpanusg** Australia**
48 Vicia hirsuta (L.) Gray ABcTpanusa** Australia **

49 Viola arvensis Murray

bpasunua®, Ungug*, MbgsaMa™

Brazil*, India*, Myanmar*

KBO — KapaHTWHHbIN BPEAHbI OPraHn3M.

B nopaBsisironieM 60JIBIIMHCTBE CTPAH ITEPeYnC-
JIeHHBIE B TabJ1. 3 BU/IbI COPHBIX PACTEHUI UMEIOT CTa-
TyC KapPaHTUHHBIX BPEeIHBIX OPTaHU3MOB, IIOJTHOCTHIO
3aTIpelneHHbIX K BBO3Y B 1000 ITPOAYKIIUY PacTeHYe-
BozcTBa. [Ipu saToM 20 BumoB (Amaranthus retroflexus,
Avena fatua, Cannabis sativa, Chenopodium album, Cirsium
arvense s. 1., Convolvulus arvensis, Echinochloa crus-galli,
Elytrigia repens, Erodium cicutarium, Fagopyrum tatari-
cum, Fallopia convolvulus, Fumaria officinalis, Galeopsis
bifida, Neslia paniculata, Persicaria lapathifolia, Seta-
ria pumila, S. viridis, Spergula arvensis, Thlaspi arvense,
Tripleurospermum inodorum,) sIBISIOTCS OOBIYHBIMI COP-
HIKaMU parica, BeipaiuBaeMoro B COO, u peryjisipHo
06HaPYKMBAIOTCS IIPY TPOBEAEHUY (DUTOCAHUTAPHBIX
9KCIIepTU3 06pasIoB CEMSIH JAaHHOU KYJIbTYPbhI. ITO
0O3HauaeT, 4yTo ceabxosnpennpudatuaMm COO, Beipa-
IIUBAIOIMM PATIC B SKCIIOPTHBIX IIEJIIX, HE0OXOUMO
yIensaTh 0co6oe BHMMaHUE 3aCOPEHHOCTH TI0CEBOB,
a TaK’Ke IIPOBOJIUTD TIIATENbHBIN KOHTPOJIb U OUUCTKY
CEMSTH 3TOU KYJIbTYPbhl OT COPHOUM MPUMECH.

3AKJ/IIOYEHUE

AHanu3 pe3yabTaTOB rep6OJIOTUUECKUX UCCIeN0Ba-
HUY IapTUH CEMSH parica, BhIPAIleHHOTO B peTMOHaX
3anazguol Cubupu B 2019-2022 I'T., ITO3BOJIUI PELTUTD
psz 3amad:

— BBIIBUTH BUJI0OBOI COCTAaB COPHBIX PACTEHUH,
3aCOPSIOIIMX CeMeHa parica;

— OIIEHUTH CTETIEHD 3ACOPEHHOCTU CEMSH B 3aBU-
CUMOCTHU OT PErrMoHa BeIPAIIUBAHUS;

rapeseed for export purposes need to pay special atten-
tion to the contamination of crops, as well as carefully
monitor and clean the seeds of this crop from weeds.

CONCLUSION

Analysis of the results of herbological studies of rape-
seed seeds batches cultivated in the regions of Western
Siberia in 2019-2022 made it possible to solve some
problems:

— to identify the species composition of weeds
contaminating rapeseed seeds;

—to assess the degree of seeds contamination de-
pending on the cultivation region;

—to identify the most widespread weed species in
the studied rapeseed seeds;

— evaluate possible risks for export potential.

In total, 67 weed species were detected in the
studied rapeseed samples cultivated in four crop re-
gions of the Siberian Federal District. The contami-
nation of rapeseed seed lots sent for export from the
Siberian Federal District is generally quite high — the
number of diaspores of weed species in a sample can
reach over 6000 pcs/kg. The most common weeds in
rapeseed seeds are represented by 10 taxa: Galium
vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifida),
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— BBIZIEJIUTDH HauboJiee MaCcCOBBIE B MCCJIEIOBAH-
HBIX ceMeHax palica COpHbIe BUIbI;

— OILIEHUTD BO3MOXKHbBIE PUCKU [IJIST SKCIIOPTHOTO
ToTeHIIama.

Bcero B n3ydeHHBIX 06pasiiax parca, BeIpalleH-
HOTO B YeThIPeX PacTeHMEBOAUYECKUX peruoHax CdO,
OBLIIO BBISIBIIEHO 67 BUIOB COPHBIX PACTEHMIN. 3aCOpeH-
HOCTB TTaPTUH CEMSIH PATICa, OTIIPABJISIEMbIX HA SKCIIOPT
n3 CHO, B 11eJI0M JOCTATOYHO OOJIbIIAsS — KOJIMYECTBO
JIVacIiop COPHBIX BUJIOB B 06pasiie MOXET JOCTUTATh
cBoitre 6000 mT/kr. Haubosee yacTo BCTpevaroliecs
COPHSIKY B CEMEHaX parica mpeacTasiieHbl 10 TaKCOHAMMU:
Galium vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifi-
da), Galeopsis ladanum, Chenopodium album, Fallopia convol-
vulus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli. V13
BCEro KOJIMUeCTBa TAaKCOHOB COPHBIX PacTeHU, 06Hapy-
’KeHHBIX B 06pasiiax cubupckoro parica, 49 Bumos (73%)
BXOJISIT B CITMCKY PETYJINPYEMbIX BPEIHbBIX OPTaHN3MOB
33 cTpaH. [Ipu aTom 20 BUAOB COPHIKOB SIBJISIOTCS
OOBIYHBIMM COPHBIMU PACTEHUSIMU PAIIca, BhIpallBa-
eMoro B 3amazHoi Cubupu, peryiaspHo 06HapyKuBa-
FOTCSI TIPY SKCIIEPTH3axX 06PasIloB ero CEMSH, a 3HAYUT,
B CJTy4ae 3aCOPEHMS MU SKCIIOPTHOM ITPOAYKIIUN MOTYT
CYIIIECTBEHHO YBEJIMYUBATh ee (QpUTOCAHUTAPHBIN PUCK.

[Toy4yeHHbBIE NaHHbIE PEKOMEHYETCS MPUHU-
MaTh BO BHUMAaHUeE TIPU YCTAHOBJIEHUU (DUTOCAHU-
TAapPHOTO COCTOSHUS CEMSH parica, IIoCTaBJIsIeMOT0
u3 3anagHou Cubupy Ha HKCIIOPT, C yUeTOM TpeboBa-
HU¥ CTPaH-UMIIOPTEPOB.
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Galeopsis ladanum, Chenopodium album, Fallopia convolvu-
lus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli.
Of the total number of weed taxa detected in samples
of Siberian rapeseed, 49 species (73%) are included in
the lists of regulated pests in 33 countries. At the same
time, 20 weed species, common weeds of rapeseed
cultivated in Western Siberia, are regularly detected
during the seed sample examination, which means
contaminating export products, they can significantly
increase its phytosanitary risk.

The data obtained are recommended to be con-
sidered when establishing the phytosanitary condition
of rapeseed seeds supplied from Western Siberia for
export, taking into account the requirements of im-
porting countries.
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