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ABSTRACT
Carpological collections are a basic tool for conducting
comprehensive research on the structure of fruits and
seeds of different taxonomic groups of plants, and for
identifying diagnostic characteristics; they are essen-
tial for laboratory herbological studies in Plant Quaran-
tine. A properly organized collection of seeds/fruits in
nature and a further recording of the collection mate-
rials are a cornerstone to quality research and applied
activities in herbology.
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ruits of flowering plants are extremely diverse
in structure, colour and shape. Carpology, a
special section of botany, studies the diver-
sity of fruits. One of the tasks of carpology

dutocaHutapus. KapaHTuH pactenunin = 14
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KapIIoJIOTHs — CIIeIMaIbHBIN pasaen 6oTanuky. OmMHON
U3 3a71a4 KapIIOJIOTUY SIBJISIETCS U3yUeHre 0COOeHHO-
cTelt MOP(GOJIOrNYECKOTI0 CTPOEHNS 1 TeHEe3UCa IIJI0N0B
¥ CEMSIH Pa3JIMYHbIX I'PYIII pacTenutii [1, 2, 3, 4, 5, 6].

B Poccuu kaprosiornyeckoe HalipaBJjeHue 10JIy-
unjo pa3BuTue B XIX Beke Ha 6a3e MOCKOBCKOTO YHU-
BepcuTeTa, rae 6iaromaps HayYHOU JIeATEIbHOCTHU
I.®. Todpmana, b.M. Kozo-TlosssHckoro, C.10. Jlunmuiia,
H.H. KajleHa 1 MHOTUX JPYTUX yUeHbIX ObLIN ITPOBe-
IIeHbI Cepbe3HbIe HAyUHbIE UCCIEOBAHUS, OTTyBINKO-
BaHbI MHOTOYUCJIEHHBIE TPYAbI, PYKOBOJICTBA, TOCOOUS
10 KJlaccu(UKaIIMY IIJIOIOB U CEMSH Pa3JIMUHBIX Ce-
MEeMCTB 1 cOOpaHbl OTPOMHbIE KOJUIEKIIMY 06Pa3IloB CO
Bcero mupa [7]. 3HauuTeNbHAas 110 06bEMY U BUILOBOM
MIPeNCcTaBIEHHOCTH KapIloJoTryecKas KOJIJIEKITUS Ha-
XOIUTCS B BoTaHMuYeckoM My3ee BoTaHMYeCKOro MH-
ctutyTa uM. B.JI. KomapoBa PAH (6osiee 36 Thic. 06pas-
110B). A camas 6oraTasi B MUPe KOJUIEKIUS KYJIbTYPHBIX
pacteHul mpuHamIexuT PenepasbHOMY UCCIEN0BA-
TEeJIbCKOTO IIeHTPY «Bcepoccuiickuii UHCTUTYT TeHe-
TUYEeCKUX PecypcoB pacTeHud uM. H.M. BaBuyioBa»
(6osee 250 ThIC. 06PABIIOB).

Bcepoccuiickuil eHTP KapaHTWHA PacTeHUH
(®I'BY «BHUHMKP») ¢ MOMEHTa CBOET0 CO3JaHuI U Ha
MIPOTSKEHUY HECATKOB JIET IPOBOAUT PabGOTHI 10 c60-
Py CEMSH U TIJIOAOB COPHBIX pacTeHUU. B hoHmax nH-
CTUTYTa COXPAHUJIUCH CTapeline KOJIEeKIIUN U YHU-
KaJIbHbIE 06Pa3Ilbl CEMSH, KOTOPhIE OBLIN ITOJIYYEHbI
B X0jie 0OOMeHa OITbITOM C MHOCTPAHHBIMU KOJIJIETaMU
U TI0e370K B 3apy0eKHbIe CTPAHBI.

3anocnenHue roasl COTpynHUKU GI'BY «BHUVIKP»
y4YacTBOBAJIU B TIOJIEBBIX BbIE3/IaX B Pa3JIMUHbIE CTPa-
HBI MUpa: ApreHTuHy, BbeTHaM, IH0He3U10, KuTai,
Kenwuto, Kotymbuto, Mekcuky, [lepy, Yunu, Y36eku-
ctaH, I0xHyt0 Koperto, ATIOHWIO U JIP.; TPOBOAMIIN C60-
PBI COPHBIX PACTEHUH B YCJIOBUSIX UX €CTECTBEHHOTO
apeajia Wy B MECTaX yCIIEITHON aKKJIUMAaTU3aIUU.
Cob6paHHbie 06pasiibl PACTEHUH CYIECTBEHHO MO0 -
HUJIU KOJIJIEKIIMOHHBIE (DOHIBI UHCTUTYTA. BaXKHBIM
crIoco60M TIOJIyYeHUs CEMSH U TIJIOL0B COPHBIX pac-
TEHUU CTaJIU TTOEe3IKHU 10 TEPPUTOPUU Poccuiickou
denepaiuu.

Heo6X0IMMO OTMETUTDh 3HAUUTEJbHBIA BKJIA,
OTZIEJIbHBIX COTPYAHUKOB UHCTUTYTA B ITOTIOJIHEHE
kosmekimuy: .. Kacarkuna, T.B. 96ensb, [.JI. benku-
Ha, C.10. MyxaHoBa, K.A. 'pe6eHHmKOBa, 11.0. Kamae-
Ba, E.A. Cyxoso30Boii, H.M. ATaHoBa, E.B. PazyMoBOH,
S1.H. KoBaseHko, I0.A. JloBrioBoii, K.IT. KopHeBa u 1p.

Tak, B 2019 I. B KOJLJIEKIIVIO [IOCTYIIUIIU YHUKAJIb-
HbIe 00pasIlbl pacTeHUN: repbapuii 1 ceMeHa CTPUTU
erurieTckoi Striga hermonthica (Delile) Benth., cobpaH-
ueie B Keuuu (5. KoBanenko, C. MyxaHosB, H. LluH-
KeBUY); CeMeHa ITacjieHa KapoJuHCKOro Solanum
carolinense L. (K. I'pe6eHHuKOB, C. MyxaHOB); 06pa3Ilbl
VHBa3WBHBIX BUIOB ITACJIE€HOB II0Apoaa Leptostemonum,
yepen v urioMeti u3 Boernama u Tanzanuu ([.T. Kacat-
kuH) (puc. 1-2).

Ha cerogHAMIHNUY JeHb KapIIOJOTUYeCcKas KO-
JIeKIIVSI aHHOTMPOBAHHBIX 006pa3IoB, CO3JaHHAI
B OTZleJie MHBa3WBHBIX BUIOB PacTeHUM, BKJIOYa-
eT 531 o6pasell. V3 HUX BUIOBasA IIPUHALIEKHOCTD
ycTtaHoBjeHa 44 109 BunoB, oTHOCcAuxcda K 40 po-
IaM, 9 ceMelicTBaM IIBETKOBbIX pacTeHuil (Asterace-
ae, Poaceae, Solanaceae, Convolvulaceae, Orobancha-
ceae, Polygonaceae, Euphorbiaceae, Papaveraceae,
Malvaceae). HauboJiee IIOJIHO IIpeACcTaBIeHbl 00pas-
1IaMM pPacTeHUs, BKIIOUYEeHHbIe B EQUHBIN IepedeHb

is to study the morphological structure and genesis of
fruits and seeds of different plant groups[1, 2, 3, 4, 5, 6].

In Russia, carpology developed in the 19" cen-
tury on the basis of the Moscow State University,
where G.F. Goffman, B.M. Kozo-Polianski, S.I. Lipshits,
N.N. Kaden and many other researchers carried out im-
portant studies, where numerous works, guides, manu-
als on the classification of fruits and seeds of different
families were published, and huge collections of spe-
cimens from around the world were collected [7]. A sig-
nificant carpological collection in terms of volume and
species representation is located in the Komarov Bo-
tanical Museum of the Botanical Institute of the Rus-
sian Academy of Sciences (more than 36,000 speci-
mens). And the richest collection of cultivated plants
in the world belongs to the Vavilov All-Russian Institute
of Plant Genetic Resources of the Russian Academy of
Sciences (over 250,000 specimens).

The All-Russian Plant Quarantine Center
(FGBU “VNIIKR”) has been collecting seeds and fruits
of weeds for decades since its establishment. The insti-
tute’s funds have preserved the oldest collections and
unique seed specimens, which were obtained through
the exchange of experience with foreign colleagues and
trips to other countries.

In recent years, employees of FGBU “VNIIKR” have
participated in field trips to various countries: Argen-
tina, Vietnam, Indonesia, China, Kenya, Colombia, Me-
xico, Peru, Chile, Uzbekistan, South Korea, Japan, etc.;
they have collected weed plants in their natural habi-
tat or in places of their successful establishment. The
collected plant specimens have greatly enhanced the
institute’s collection funds. Trips within the Russian
Federation have become an important way of obtain-
ing seeds and fruits of weed plants.

The significant contribution of the institute’s
certain specialists to the collection should be not-
ed: D.G. Kasatkin, T.V. Ebel, D.L. Belkin, S.Yu. Mukha-
nov, K.A. Grebennikov, 1.0. Kamayev, E.A. Sukholo-
zova, N.M. Atanov, E.V. Razumova, Ya.N. Kovalenko,
Yu.A. Lovtsova, K.P. Korneyv, etc.

In 2019, the collection received some unique plant
specimens: a herbarium and the seeds of purple witch-
weed Striga hermonthica (Delile) Benth., collected in
Kenya (Ya. Kovalenko, S. Mukhanov, N. Tsinkevich); the
seeds of bull nettle Solanum carolinense L. (K. Greben-
nikov, S. Mukhanov); the specimens of invasive solana-
ceous species of the subgenus Leptostemonum, beggar-
ticks and morning glory from Vietnam and Tanzania
(D.G. Kasatkin) (Fig. 1-2).

To date, the carpological collection of the men-
tioned specimens created in the Department of Inva-
sive Plant Species includes 531 specimens. Among
others, it consists of 109 identified species belonging
to 40 genera and 9 families of flowering plants (Astera-
ceae, Poaceae, Solanaceae, Convolvulaceae, Oroban-
chaceae, Polygonaceae, Euphorbiaceae, Papaveraceae
and Malvaceae). The most fully represented plants
are those included in the Common List of Plant Qua-
rantine Objects of the Eurasian Economic Union and
those belonging to the genera Cenchrus spp. (102),
Bidens spp. (49), Solanum spp. (59), [pomoea spp. (32),
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Puc. 1. C6op nnopoB nacneHa  Fig. 1. Collection of

ocTpeiwero B TaH3aHMU cockroach berry fruits from
(cTaplumin HayuHbI cOTpyaHMK  Tanzania (senior researcher
PocTtoBckoro hunuana of the Rostov branch

K. 6. H. [I.I. KacaTkuH) D.G. Kasatkin, PhD in Biology)
(choTo O.A. Kynewosa) (photo by D.A. Kuleshov)

KapaHTUHHBIX 00beKTOB EASC u mpuHaIJIexale
poxam Cenchrus spp. (102 obpasiia), Bidens spp. (49),
Solanum spp. (59), Ipomoea spp. (32), Ambrosia spp. (12).
Bce o6pa3iiel perucTpupyioTes B 6a3e JaHHBIX C yKa-
3aHUEM clefyioulelt nHpopMaluu: reorpapuiecKmux
KOoOpAUHAT MecTa c60opa, Ha3BaHUS OJIMKAMIIEro Ha-
CeJIEHHOTO ITYHKTA WX yPOUuIna (MHOTJA TPUBOJUTCS
HOMEp aBTOCTPaAbI), AaThl c6opa, haMuany c6opuiu-
Ka, (hOpMBI XpaHeHUs 06pasiia B KOJUIEeKIUY (Hampu-
Mep, TpobmpKa 06beMOM 15 MJI) U YCIIOBUH XpaHEHUS
(RT unu +4 C°) (puc. 3—4).

B 2017 r. 6617 ITOCTPOEH M HaYaJl paboTy KapaH-
TUHHBIN MHTPOAYKIIMOHHBIN YyUacTOK B Pecriybiuke
Kpbim (KpbiMckuii punuan ®TBY «BHUUKP», r. CuMm-
(heporonb), roe TPOBOASATCS UCCIIELOBAHUS 10 U3yYe-
HMIO POCTA U PA3BUTHUS YY>KEPOIHbBIX BUJIOB PACTEHNUH,
MIPUKJIaIHbIE PAOOTHI TI0 UX PA3MHOXKEHUIO, BEIETCS
(hopMupoBaHME MHTPOAYKIIMOHHOTO repbapus u 6aH-
Ka ceMsH [8]. 9Ty MaTepuaibl PEryIIpPHO MOTIOJIHIIOT
KOJUIEKIIVI0 MHCTUTYTA U UCIIOJIb3YIOTCS IJIsl IPOBeE-
JIeHUs TYPOB MEXJIa00PaTOPHBIX CIMUYNTEIbHBIX UC-
TIBITAHUH.

OmHOI U3 HACYIHBIX TPUKJIAIHBIX 3a/Ia4 COBPe-
MEHHOU KapIOoJOTUM SBJISETCS CO3/laHue yAo6HOU
U OeTaJu3UPOBAHHON HAYYHO-TIPUKIIALHON CUCTe-
MBI JIJIS OTIPEZeJIEHUS TIJIOJOB U CEMSH COPHBIX pac-
TeHUHN. ITa CUCTEMA JIOJDKHA 00eCcIIeuynBaTh HAJIUUMe
IeTaJbHBIX OMMCAHUY, ONPeeJINTENbHBIX KI0Ueln
¥ BaJIMIMPOBAHHBIX JUAaTHOCTUUYECKUX TTPOTOKOJIOB
10 COPHBIM BUAM PACTEHUH, COleP)KaTh KaUueCTBEH-
HbIe n306pakeHmsd ((poTorpaduu c BEICOKKUM paspele-
HUEM U 4YepHO-0eJible PUCYHKH) IJIOJIOB, CEMSIH U UX
YJacTel, ¢ yKa3zaHUEM AUATHOCTUYECKUX ITPU3HAKOB,

g

Puc. 2. C6op nnopoB nacneHa Fig. 2. Collection of dense-
rynsaBHUKONUCTHOrO B MpaHe thorned bitterapple fruits
(cTapwuit HayuHbI coTpygHuk  from Iran (senior researcher
PocTtoBckoro chunuana of the Rostov branch

K. 6. H. [I.I. KacaTkuH)

(choTo C.C. KakyHuHa) (photo by S.S. Kakunin)

Ambrosia spp. (12). All specimens are registered in a da-
tabase with the following information: geographical co-
ordinates of the collection site, the name of the nearest
settlement or landmark (sometimes it is the highway
number), the date of collection, the name of the col-
lector, the form of specimen storage in the collection
(e. g. 15 ml tube) and storage conditions (RT or +4 C°)
(Fig. 3—-4).

In 2017, a quarantine introduction site was built
and began its operation in the Republic of Crimea
(Crimean branch of FGBU “VNIIKR”, Simferopol),
where researchers study the growth and development
of alien plant species, conduct applied work on their re-
production, and form an introduction herbarium and
seed bank [8]. These materials are regularly added to
the institute’s collection and used for rounds of inter-
laboratory comparison tests.

One of the urgent applied tasks of modern carpo-
logy is the creation of a convenient and detailed scien-
tific and applied system for the determination of fruits
and seeds of weed plants. This system should contain
detailed descriptions, identification keys and valida-
ted diagnostic protocols for weed plant species, as well
as quality images (high-resolution photographs and
black-and-white drawings) of fruits, seeds and their
parts, with the indication of diagnostic characteristics
that make it possible to distinguish morphologically
similar species. Such a system will be in great demand

dutocaHuTapus. KapaHTuH pactenuii = 16

D.G. Kasatkin, PhD in Biology)
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MTO3BOJIAIONIMX OTJANYATh MOP-
(osornvecku 6JaM3KUE BUMBI.
Takas cucrema OymeT ypes-
BBIYAMHO BocTpebGoBaHa cIe-
OUAJNCTAMU KUCIIBITATEJIbHBIX
nabopaTopuii B 06sacTu pUTO-
CAaHMTApUM U KadecTBa 3epHa
U 3ePHOMNPOLYKTOB, arpoHOMa-
MU, CEMEHOBOJIaMU, CTYJIEHTaMU
CeJIbCKOXO03AMCTBEHHBIX U OMO-
JIOTUYECKUX CIIEeINaJIbHOCTEH.
B Hacrogiee BpeM4 cylie-
CTBYET MHOKECTBO CIIPABOYHBIX
U3JaHUU U aTJIacoB, II03BOJISIO-
IUX OMNPeIesiTh ceMeHa Cop-
HBIX PaCTeHUU. B meaTenbHOCTU
KapaHTUHHBIX jJabopaTtopui
TTOJTYYMJIX IIMPOKOE TIPU3HAHUE
U WCIOJIb3YIOTCS CJenyllue
U3aHUSA: CIIPAaBOYHOE I10CO-
6ue B.H. Jo6poxoToBa «CeMeHa

& 8 3
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Puc. 3. Konnekuusi cemsiH copHbix BugoB  Fig. 3. Seeds collection of weed plant

COPHBIX pacTeHui» [9]; «Ariac pacTeHui1, 3acopsOLLMX 3€PHO NleHNUbl  species contaminating wheat grain (60 slots,

IIJIOAOB U CEMAH COPHBIX U AN0- (60 sueek, npobupka OnopuHCKOro;

Florinsky test tube; the collection was

BUTHIX PACTEHUU, 3aCOPSAIONIUX  Komnnekuus paspaboraHa cneumanuctamum  created by the specialists from the Rostov
MO KapaHTUHHYIO IPOAYKIUI0» PocTosckoro (unmana ®reY «BHUMKP»)  branch of FGBU “VNIIKR”)

E.M. BosikoBoii [10]; «ATiac ce- (oTo H0.10. Kynakogoii)

M4aH U tionoB» [LI1. MockajieHKo,
B.W. lOguna [11], «CopHbIe pac-
Tenus CCCP» [12].

[I1poKKe BO3MOXXHOCTH B OIIpeZeIeHUN pacTe-
HUU U UX CEMSH NPEOCTABISI0T UHTEPHET-PECYPCHI,
Hanpumep: «MHGOPMaAIIMOHHASA CUCTEMA UIEHTU(DU-
Kalliy PaCcTUTEJbHBIX 00beKTOB Ha OCHOBE KapIio-
JIOTUYECKUX, TaJNHOJOTUYECKNX U aHATOMUYECKUX
IaHHbIX MI'Y» [13], caiiT KaHaJICKOT'0 areHTCTBA IPOo-
IIOBOJIbCTBEHHOU nHcHekIuu [14], «IludpoBoii aTiac
ceMsaH» [15], MHTEePaKTUBHBIN ONIpeNe/InTe/lb CEMSIH
Q-bank [16].

Muorue j1abopaTopuu ucC-
ITOJIB3YIOT 6A30BYI0 KOJIEKIIUIO
CeMSH COPHBIX PacTeHUM (PJIOPEI
CCCP, Brirouaroyr 420 BUZOB.
B He¥ JOCTaTOYHO IIOJHOIIEHHO
MIPeICTaBJIEHb OCHOBHBIE BU/IbI
cereTajbHBIX pacTeHui. U, He-
CMOTPS Ha OTHeNibHbIe BBHISB-
JIeHHBbIEe CJIyYau IePecOPTHUILHI,
OHA BecbMa pellpe3eHTaTHBHA
U1 YacTO SIBJSIETCI eLUHCTBEH-
HBIM MOJICIIOPbEM B paboTe rep-
60JI0TOB.

OIHAKO MPUXOAUTCS IIPU-
3HATh, YTO BCETO BTOI'0 y)Ke Hell0-
CTATOYHO JJIsl BHITIOJIHEHUS Tep-
BOJIOTUUECKUX UCCIeIOBAHUM.

B cyImecTByomel IpakTUKe
CHEeIMaJINCTOB UCIbITATeIbHbBIX
nabopaTopuil 1 pedepeHTHBIX
IIeHTPOB Poccesbx03Ham30pa

(photo by Y.Y. Kulakova)

by specialists of testing laboratories in the field of phy-
tosanitary and quality of grain and grain products,
agronomists, seed growers and students of agricultu-
ral and biological specialties.

At present, there are many reference books and
atlases that make it possible to identify weed plant
seeds. The following publications are widely recog-
nized and used in the activities of quarantine laborato-
ries: Weed Plant Seeds by V.N. Dobrokhotov [9]; Atlas

BUJ0BOM COCTaB COPHBIX PACTE-  pyc, 4, BapuaHTbl eauHuL, xpaHeHns  Fig. 4. Options of storage units
HUH, BBIABJIAEMbIX B 06DA3IaX  ceMsiH/MNOLOB COPHBIX PACTEHMI for weed plant seeds/fruits

MMOAKAPAHTUHHON TIPOAYKIIMU, (hoTo HO.H0. KynakoBoii)

JIOCTAaTOUYHO OBUIMPEH, YaCTO 3a-
BUCUT OT MIPUPOJHO-KINMATH-
YeCKUX 0COOEHHOCTEHN perruoHa MMPOXCXOXKIEHUS TIPO-
IYKIIAY, TPUHSATOU CXeMbI 3aII[UThI IOCEBOB, CTETIEHN
OYMCTKHU U TIP. Ha COBpeMEeHHOM 3Talle HeoOX0quMO

(photo by Y.Y. Kulakova)
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UIeHTU(PUIIMPOBATDb He TOJbKO YacTO BCTpedalolre-
Cs1 B IIPOJIOBOJIbCTBEHHBIX U (DYPaAYKHBIX TTAPTUIX 3€P-
HOBBIX M TEXHUYECKUX KYJIBTYP CEMEHA COPHOI MPU-
mecu (Avena fatua L., Convolvulus arvensis L., Fallopia
convolvulus (L.) A. Love, Galium aparine L., Chenopodium
album L., Amaranthus retroflexus L., Delphinium conso-
lida L., Lappula squarrosa (Retz.) Dumort., Thlaspi ar-
vense L., Euphorbia virgata Waldst. & Kit., Setaria pumila
(Poir.) Roem. & Schult., Polygonum scabrum Moench,
Tripleurospermum inodorum (L.) Sch. Bip., Echinochloa
crus-galli (L.) P. Beauv. 1 fip.), HO ¥ MeHee pacIipocTpa-
HeHHbIe BUJbl COPHSIKOB, KOTOPhIe MEPUOLUUECKN
00HAPYKMBAIOTCS B T€X WJIM WHBIX BUJIAaX 3€PHOBOU
nponykiuu (Echium vulgare L., Fumaria officinalis L.,
Raphanus raphanistrum L., Stachys annua (L.) L., Corisper-
mum declinatum Stephan ex Iljin, Bifora radians M. Bieb.,
Cichorium intybus L., Linaria vulgaris Mill., Rumex cris-
pus L., Sinapis arvensis L., Viola arvensis Murr., Arctium
lappa L., Camelina microcarpa Andrz. ex DC., np.).
HexoTopble BUbI HEBO3MOXXHO UAEHTUDUITUPO-
BaTh TOJBKO I10 BHEITHEMY CTPOEHUIO CEMSH, U Tpe-
OyeTcs mpoBeJleHUe JIeTAJbHBIX aHATOMUYECKUX HC-
ciaemoBaHui. OBIIEN3BECTHO, YTO cCeMeHa ITacJieHOB
Pa3HbBIX BUJIOB MOTYT GbITh OYEHDb CXOXKU, HO OTJINYU-
MBI IPYT OT APyTa I10 XapaKTepy YTOJNUeHUN CTEHOK
SHJIOTECTHI. [1JIObI CJI0KHOIIBETHRIX TPUOBI Cynareae
(Cirsium, Carduus, Onopordum, etc.) u Cichorieae (Tra-
gopogon, Cichorium, Crepis) comep>xaT Bugocrenuduy-
Hble TIPU3HAKM HA YPOBHE CEMEHHOU KOXXypPhI, a He
okoJiorIogHuKa [17, 18, 19, 20, 21]. UneHTHUGUKAIINSA
TJIOLOB/CEMSIH HEKOTOPBIX 3JIAKOB, 30HTUYUHBIX, Kpe-
CTOIIBETHBIX, 'PEUUIITHBIX YACTO BbI3BIBAET OTIPElE-
JIeHHbIe 3aTpyAHeHus [22].
Bojiee TOro, BBIITOJIHEHME
¢utocaHUTapPHBIX TPeGOBAHUY
CTpaH — UMIIOPTEPOB POCCUIM-
CKOM 3epHOBOM TIPOAYKIINU TPe-
OyeT 3HAHUY O TIPUCYTCTBUU TEX
WY WHBIX BUIOB PacTEHUM Ha
TEPPUTOPUY HaIlled CTPaHbI U,
CcoGCTBEHHO, HAJIUYUS U300pa-
JKeHU ux ceMaH. IIpenBapu-
TEJIbHO COCTaBJEHHBIA CIIUCOK
COPHBIX PAacTeHMU BKJIIOUYAET
0K0JI0 60 BUIOB, Ube IIPUCYT-
CTBHE B COCTaBe ITOJKAPaHTUH-
HBIX TTAPTUY AJIT 3KCIIOPTHBIX
1ejell HEAOIMyCTUMO. B sToM
CIIKCKE eCTh PACTEeHUs, KOTOPhIE
UMEIOT OTpaHrnYeHHOe (MHOoTIa
JIOKAJIbHOE) pacIpoCcTpaHeHue
Ha TeppuTtopuu P®, Takxe He
BCeT/Ia SIBJSIOTCSI COGCTBEHHO
cereTaJIbHbIMU, WK II0JIEBBI-
MU, COPHSIKAMU M, €CIIU JaXKe
MPUCYTCTBYIOT Ha MOJIIX, OUeHb
PEeZIKO TI0IMaiatoT B IMTPOLYKIHIO,
Kak, Hanpumep, Coronopus didy-
mus (L.) Sm., Conringia orienta-

onucaHuii B arpoueHose rpeymnxu

of Fruits and Seeds of Weed and Poisonous Plants Con-
taminating Quarantine Products by E.M. Volkova [10];
Atlas of Seeds and Fruits by G.P. Moskalenko, B.I. Tu-
din [11], Weed Plants of the USSR [12].

Internet resources provide a great opportunity
to identify plants and their seeds, for example: an in-
formation system for identification of plant objects on
the basis of carpological, palynological and anatomical
data of the Moscow State University [13], a website of
the Canadian Food Inspection Agency [14], Digital Seed
Atlas [15], Q-bank interactive seed identifier [16].

Many laboratories use the basic collection of weed
plant seeds of the USSR flora, which includes 420 spe-
cies. The main species of segetal plants are fairly
well-represented in this collection. Despite the indivi-
dual cases of reclassification that have been identified,
it is very representative and is often the only means
that supports the work of herbologists.

However, one has to admit that all this is no longer
enough to carry out herbological studies.

In the existing practice of Rosselkhoznadzor test
laboratories and reference centers, the species com-
position of weed plants detected in regulated product
samples is quite extensive and often depends on the
natural and climatic characteristics of the region of ori-
gin, the adopted crop protection scheme, the degree of
purification, etc. At the present stage, it is necessary to
identify not only the seeds of weed impurities frequent-
ly encountered in food and forage lots of cereals and
technical crops (Avena fatua L., Convolvulus arvensis L.,
Fallopia convolvulus (L.) A. Loéve, Galium aparine L., Che-
nopodium album L., Amaranthus retroflexus L., Delphinium

Puc. 5. MpoBepeHne reoboTaHMUECKUX Fig. 5. Geobotanical description

in the buckwheat agrocoenosis

lis (L.) Dumort., Turgenia latifo- g Kopmunosckom p-He OMckoii 061, in Kormilovksy District of the Omsk Region

lia (L.) Hoffm. (HayuHbIli coTpyaHUK TOMCKOrO

(researcher of the Tomsk branch T.V. Ebel)

3HAUYUTEJIbHOU ITpobyieMoil  (unmana T.B. 36enb) (dhoto AJ1. 36ensa)  (photo by A.L. Ebel)

P BBIMOJHEHUU (PUTOCAHU-
TaPHBIX TPEGOBAHUN SIBJISIIOTCS
TaKCOHOMUYECKYE PA3HOTIACKS B TOHUMAHUY 06beMa
OJIHOTO U TOT'O )Ke TAKCOHA COPHOTO PACTEHUS MEXY
2 cTpaHaMu — OTIIPABUTEJIEM M IOJIydyaTeJeM rpysa,

dutocaHutapus. KapaHtuH pactenunii = 18
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Puc. 6. N3yuyeHune cocTtaBa COpHbIX BUAOB
pacTeHui B noceBax 3epPHOBbIX KyNbTyp
MeH3eHcKol o6nactu (Hay4YHbI COTPYRHUK

MeHseHcKoro cunumana k. 6. H. E.A. CyxonosoBa) E.A. Sukholozova, PhD in Biology)
(photo by E.A. Sukholozov)

(choTo E.A. Cyxonososa)

4TO 6€3yCJIIOBHO ITPUBOAUT K CIIOPHBIM BOTIPOCAM U HO-
TudUKaIMIM (HaIpuMep, B caydae ¢ 60/IIKOM I1oJie-
BBIM).

[lepBOoOUYepenHON 3a/lauell IJIsd PEIleHUs CJIO-
JKUBIIENCS CUTYaluy, 110 HallleMy MHEHUIO, SBJISIETCS
OTITUMU3AIUSA JIEUCTBUN 60TAHWKOB HAYYHbIX TI0/Ipa3-
IeJeHUH 1 TepO0JIOr0B UCIThITATEIbHbIX JJa60paTOPUi
110 aKTyaJM3aluu JaHHBIX O PACIIPOCTPAHEHUU TeX
WM WHBIX BUJIOB COPHBIX PACTEHUU B KOHKPETHOM
peruoHe, IPUCYTCTBUU UX HA yYACTKaX MPOU3BOJ-
CTBa ¥ B [IPOAYKIIMU U (DOPMUPOBAHYE AHHOTHMPOBAH-
HBIX KOJIJIEKIIMI CEMSH COPHBIX PACTEHUU C yUYETOM
0COBGEHHOCTEN PeruOHAIBHBIX (hJiop. MBI ITpezjiaraeM
clenyIollee:

1. YCuauTh SKCIIeAUIIMOHHO-UCCIIEIOBATEIBCKYIO
IeSITeIBHOCTB T10 cO0PY repbapHbIX 06pas3ioB COPHBIX
pacTtenutii. ITpu c6ope ceMsH U MJI00B 003aTEIbHO
cobuparb repbapHbIil 06pasel] pacTeHUsI, YTOObI B I10-
CJIeAYIOIIEeM TOYHO UAeHTU(UITMPOBATh BuL,. CHa6XaThb
o6pasel] 3STUKETKOI 0 MeCTe 1 JjaTe cOopa 1 3acopsieMon
KyJIbType. UIeHTU(UKAIINIO TIPOBOIUTD C TIPUBJIEYEH N -
eM PO UIBbHBIX CIIEINATINCTOB YHUBEPCUTETOB. Heob-
XOZIIMO OPraHU30BaTh ¥ BECTU TaKyt0 paboTy B paziny-
HBIX PETMOHAX CTPaHbI, 0COGEHHO B 30HE BhIPAIIUBAHUS
OCHOBHBIX CEJIbCKOX03IMUCTBEHHBIX KYJIBTYP.

2. TIo BO3BMOXXHOCTHU IMPOBOAUTh MaKpodOTO-
CbEMKY CEMSH U IJIOJIOB COPHBIX PACTEHUI, KOTOPhIE
IIPOIILIY OKOHYATEJbHYI0 BUJOBYI UIEHTUDUKALINIO;
opMupoBaTh 6aHK M300PAYKEHUH C YUETOM BO3MOXK-
HOTO MOP(OJIOTUYECKOTO TOJIUMOP(DU3Ma U reTepo-
Kapmnuu. YOeJuTh Hanbobliiee BHUMaHUE CJIOXKHBIM
I uIeHTUDUKAL MY IPyInaM pacTeHUH, a Takxe
BUJIaM, KOTOPbIE BKJIIOUEHBI B (DUTOCAHUTAPHBIE TPeE-
60BaHMS IPYTUX CTPAH U JIOKAJBHO PACIIPOCTPAHEHBI
B JaHHOM DETHOHE.

3. CnenuanucTaM UCIIbITaTeIbHBIX JJabopaTopuii
B cJiyyae OOHapy>XeHUS CEMSH U ILJIOZOB PACTEHUH,

Fig. 6. Study of the weed species : - N
composition in cereal crops in the Penza anatomical studies are required.
Region (researcher of the Penza branch It is well-known that the seeds
of different solanaceous species
may be very similar, but they dif-
fer from each other in the na-

consolida L., Lappula squarrosa
(Retz.) Dumort., Thiaspi arvense L.,
Euphorbia virgata Waldst. & Kit.,
Setaria pumila (Poir.) Roem. &
Schult., Polygonum scabrum Mo-
ench, Tripleurospermum inodo-
rum (L.) Sch. Bip., Echinochloa
crus-galli (L.) P. Beauv. and oth-
ers), but also less common types
of weeds that are periodically
found in certain grain products
(Echium vulgare L., Fumaria offici-
nalis L., Raphanus raphanistrum L.,
Stachys annua (L.) L., Corispermum
declinatum Stephan ex Iljin, Bifo-
ra radians M. Bieb., Cichorium in-
tybus L., Linaria vulgaris Mill., Ru-
mex crispus L., Sinapis arvensis L.,
Viola arvensis Murr., Arctium lap-
pa L., Camelina microcarpa Andrz.
ex DC. and others).

Some species cannot be
identified by their external seed
structure alone, and detailed

ture of the thickening of the en-
dotesta’s walls. The fruits of composite flowers of the
tribe Cynareae (Cirsium, Carduus, Onopordum, etc.) and
Cichorieae (Tragopogon, Cichorium, Crepis) contain spe-
cies-specific characteristics on the level of seed peel,
and not pericarp [17, 18, 19, 20, 21]. Identification of
fruits/seeds of some seeds of Poaceae, Apiaceae, Brassi-
caceae, and Polygonaceae families is often difficult [22].

Moreover, meeting the phytosanitary require-
ments of countries that import Russian grain products
requires knowledge about the presence of certain plant
species in Russia and, in fact, the availability of imag-
es of their seeds. The preliminary list of weed plants
includes about 60 species whose presence in regulat-
ed lots for export purposes is unacceptable. There are
plants on this list that have limited (sometimes local)
distribution in the Russian Federation, are also not al-
ways segetal or field weeds and, even if present in the
fields, are very rarely contaminate products such as
Coronopus didymus (L.) Sm., Conringia orientalis (L.) Du-
mort., Turgenia latifolia (L.) Hoffm.

A significant problem in meeting phytosanitary
requirements is taxonomic discrepancies in the un-
derstanding of the volume of the same weed taxa be-
tween the consignor and consignee countries, which
certainly leads to controversial questions and notifica-
tions (e. g. creeping thistle).

In our opinion, the primary task in resolving this
situation is to optimize the actions of botanists from re-
search units and herbologists from test laboratories in
order to update data on the distribution of certain spe-
cies of weeds in a particular region, their presence at
production sites and in harvest, and to form annotated
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Puc. 7. C6op repbapusi COpHbIX pacTeHUI Ha TePPUTOPUN
tOxkHoro 6epera KpbiMa (coTpyoHukm chunumana
OreY «BHUUKP» B Pecnybnuke Kpbim) (hoTo T. PoibapeBoit)

BKJIFOUEHHBIX B EIVHBIN ITepeyeHb KapaHTUHHBIX 00'b-
exToB EAJC, o UCTeueHNN CPOKa XpaHeHH s obpasiia
PEKOMEHJIOBATh IIepeaBaTh BhISIBJIEHHBIE CEMEHA
KapaHTUHHBIX 06bEKTOB BO BCEpPOCCUIICKUY TIEHTP
KapaHTUHA PACTEHU AJiS BBITIOJHEHUS HAyYHO-UC-
clienoBaTENbCKUX PAbOT.

B maHHyI0 paboTy yKe aKTUBHO BKJIIOUUJIUCH
Hay4HbI€ COTPYAHUKYU U CIIEIUAJUCTHI (HDUIUATOB
®I'BY «BHUUKP» (ToMckuii, BopoHexckuii, [1eH-
3eHCKul, Boarorpagckuii, dunuan B Pecriybirke
KpoiM, [TpuMopckuii). MicciemoBaTenu QUINAIOB
PEryJIsiDHO OPTaHU3YIOT SKCIELUIIMOHHbBIE BblE3]bl
B pasjinuyHble arpoJjiaHauadThl, TPOBOAST U3yUeHUE
BUJIOBOTO COCTaBa COPHOTO KOMITOHEHTa (hJIOPHI, Je-
JIaloT Teob60TaHUYECKME OTIMCAHUS COPHOU pPacTu-
TEeJIbHOCTHU, OCYIIeCTBIISAIOT c60p repbapHBIX 06pas-
1I0B, TIJIOJIOB U CEMSH PacTeHU, BCTPEeYaAIUXCS
B CEJIbCKOX03S9¥CTBEHHBIX [T0CEBAX 3€PHOBBIX U Mac-
JINUHBIX KyJIbTYP, U3y4aloT XapaKTep 3aCOPEHHOCTHU
CeMEeHHBIX U MPOJIOBOJIbCTBEHHBIX MapPTUH IMOJKA-
PAHTUHHOM TpoAyKiuu (puc. 5-8). PesyapTaTamMu
TaKo! paboThl ABJIAIOTCS MOLPOGHBIE HAYUHO-KUC-
cJIe[IoBaTeIbCKKUE OTUYETHI, pETUOHAJIbHbBIE Tepbap-
HbIE U KapIioJiornyeckye KojaeKuu. OGHUM U3 JIu-
JIepOB 3TOTO IBUXEHUS aBJsgeTcss TOMCKUN duiuall,
KOTOPBIH y)Ke B TeUeHUEe HECKOJIbKUX JIET OCYIIECT-
BJIsSIeT 1Mo06HYI0 paboTy Ha CaMOM BbICOKOM yPOBHE
U IIPUCTYIUI K co3TaHui0 hoTobaHKa N306paKeHNH
CeMSH COPHBIX pacTeHuN. OTUETHI U 3HAYUMBbIE I10-
JeBble MaTepuaJibl nepepawTcsa B PI'BY « BHUUKP»
U MCIIOJIb3YIOTCS 1JI MOIIOJHEHUS KOJJIEKIIMOHHBIX
(hoHIOB, TOATOTOBKY METOLUYECKUX PEKOMEHI AN
110 BBISIBJIEHUIO0 U UJIEHTU(QUKAIIUY COPHBIX BUJOB
pacTeHU, aHAJIUTUUYECKUX NOKYMEHTOB U UH(OP-
MAaIMOHHBIX CIIPABOK.

Fig. 7. Herbarium collection of weed plants on the Crimea
southern coast (researchers of FGBU “VNIIKR” branch
in the Republic of Crimea) (photo by T. Rybariova)

collections of weed plant seeds, taking into account the
specifics of the regional flora. The following can be pro-
posed:

1. Increase expeditionary research activities to
collect herbarium specimens of weed plants. Collect
herbarium specimens of the plant seeds and fruits to-
gether to identify the species accurately. Label spe-
cimens with the information about the place and date
of collection and the contaminated crop. Identification
should be carried out with the involvement of relevant
university specialists. It is necessary to organize and
carry out such work in different regions of the country,
especially in the area where the main crops are grown.

2. If possible, take macrophotographs of weed
plant seeds and fruits that have passed the final spe-
cies identification; create an image bank taking into ac-
count possible morphological polymorphism and hete-
rocarpy. Pay the greatest attention to groups of plants
that are difficult to identify as well as to species that are
included in phytosanitary requirements of other coun-
tries and are locally distributed in the region.

3.In case of detection of seeds and fruits of plants
included in the Common List of Plant Quarantine Ob-
jects of the Eurasian Economic Union, the specialists
of the testing laboratories should recommend transfer-
ring the detected seeds of the quarantine facilities to
the All-Russian Plant Quarantine Center for research
after the expiration of the storage period of a specimen.

Researchers and specialists from FGBU “VNIIKR”
branches (Tomsk, Voronezh, Penza, Volgograd and

dutocaHutapus. KapaHtuH pactenuin 20
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[TpomoskeHre paboThI TO3BOJIUT HE TOJBKO CO-
6paTh PENpe3seHTaTUBHYI0 KaPIIOJOTUUECKYI0 KOJI-
JIEKIIMIO, HO U BHIIBUTH BUIOBOM COCTAaB COPHBIX pac-
TeHUM MIPUMEHUTEIbHO K OIPeIeIeHHOMY PETHOHY
U 3aCOPSIEMOU KYJBTYPE, YTO OYEHD BAXKHO B ITPUHS-
TUY KOHKPETHBIX PUTOCAHUTAPHBIX PEIIeHUH.
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Puc. 8. C6op cemsH copHbix  Fig. 8. Weed plant seeds

pacTeHui Ha TeppuTopun collection of the Republic
Pecny6nuku Kpbim of Crimea (junior researcher
(M. H. c. H.B. LluHKeBMUy, N.V. Tsinkevich, junior

M. H. C. T.3. OMenbAHEHKO) researcher T.Z. Omelianenko)
(choTo T. PoibapeBoit) (photo by T. Rybariova)

Primorsky Krai) have already actively participate in
this work. Researchers of the branches regularly or-
ganize expeditions to various cultivated lands, study
the species composition of the weed component of the
flora, make geobotanical descriptions of weed vege-
tation, collect herbarium specimens, fruits and seeds
of plants found in agricultural crops of grains and oil-
seeds, study the nature of contamination of seed and
food lots of regulated products (Fig. 5-8). The results
of this work include detailed research reports and re-
gional herbal and carpological collections. One of the
leaders of this movement is the Tomsk branch, which
has been carrying out such an activity at the highest
level for several years now and has started to create an
image bank of weed plant seeds. Reports and signifi-
cant field materials are submitted to FGBU “VNIIKR”
and are used to replenish collection funds, prepare me-
thodological recommendations for detecting and iden-
tifying weed plant species, analytical documents and
reference materials.

Continuous work will allow to collect a represen-
tative carpological collection, as well as identify the
species composition of weed plants in a particular re-
gion and contaminated crop, which is very important
in making specific phytosanitary decisions.
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