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AHHOTALIUA
Topuak IMOJ3yYUH — CeTeTaJbHbIN COPHSIK, 3aCOPSI-
IOIIWY TIOCEBBI PA3JINUHBIX CEJIbCKOX03IUCTBEHHBIX
kynbTyp (http://www.agroatlas.ru). BkirouyeH B ca-
MBI TTEPBBIY KapaHTUHHBIN epeueHb CCCP B 1938T.
HauboJsee panHue o6HapyXeHUsd B Poccry 13BECTHHI
Ha TeppuTopuu HumxuHe-Boikckoro kpas (Ceperus,
2022). C pa3BUTHEM CeJIbCKOTO X03sgicTBa Ha Cpey-
Hell u HuxHelt Bosnre, CeBepHoM KaBkaze u Ypaie,
YBEJIMYEHNEM JI0JIU ITaXOTHBIX 3€MeJIb, PACIIUPEHU-
eM Tpy30ITI0ToKa U3 cTpaH CpeaHel u LleHTpaabHOU
A3uu ropuak HavaJl IIPOABUTAThCSI HAa HOBBIE TEP-
PUTOPUY B CEBEPHOM M 3aMaJHOM HaITpaBJIEHUIX.
OIHUM U3 MMyTel pacrpoCTpaHeHUsI COPHAKA ObIIN
3aCOpPeHHbIe TTapTUX JIIOLEePHBI CPpeHea3nuaTcKoro
npoucxoxaenusa (Mockajgenko, 2001). C mepBo# mo-
JIOBUHBI XX BeKa Topyak CTAaHOBUTCS OUYTUMOM IIPO-
61eMOii TIpU BeLeHUU CeJIbCKOX035IUCTBEHHOT0 ITPO-
n3BOZACTBA Ha ore Poccuu (MasiblieB, 1932; HUKUTUH,
1983). B cOBETCKU MTEPUO]] IPOBOLUTCS KPYIIHOMAC-
mTrabHasg paboTa 1o UCKOPeHEeHMI0 COPHIKA, KOTopas
B UTOTE He MPUBeJa K PeaJlbHOMY yCIIeXy M3-3a OT-
cyTcTBUS 3P (PEKTUBHBIX XUMUYECKUX CPEJICTB 3a-
UUTHI T0CEBOB. ToTaJbHasd paclallika I[eJIMHHBIX
cTemnel 1 3aCOJIEHHBIX IIOYB B 30HE apUAHOTO 3eMJie-
Jlenvs TIpYBeJia K ele 60JIbleMy Pa3BUTUI0 COPHIKA
B arpoieHosax. K 1967 r. obuias maomuaab 3eMeJb 10,
ropyakoM coctasisia 2,1 miaH ra (Oruer LIKJI MCX
CCCP, 1968). Oco6eHHO TPEBOXKHOE TIOJI0KEHUE CJIO-
JKUJIOCH B BoJIrorpaickoi 061acTy, T/ie IIPaKTUUeCKU
MOJIOBMHA BCEX IMaXOTHBIX 3eMeJjib ObljIa 3acopeHa
ropuyakoM. B HacTosIee BpeMs ropuyak BCTpevaeTcs
Ha Tepputopuu 18 cy6bekToB Poccuiickoit Penepa-
MU Ha obIel miIolany moutu 1,3 MJIH ra. AHaIu3
¢GuTOCAaHUTAPHOTO COCTOSHUS UCCIENYyEeMOUN Tep-
putopuu 3a nmocjenHue 80 JieT mokas3aj CTabUIbHO
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ABSTRACT
Russian knapweed (Acroptilon repens DC.) is a segetal
weed contaminating crops of various agricultural crops
(http://www.agroatlas.ru). Included in the first quaran-
tine list of the USSR in 1938. The earliest detections in
Russia are known on the territory of the Lower Volga
Territory (Seregin, 2022). With the development of ag-
riculture in the Middle and Lower Volga, the North Cau-
casus and the Urals, an increase in the share of arable
land, and the expansion of cargo traffic from the coun-
tries of Central and Central Asia, the Russian knapweed
began to move to new territories in the northern and
western directions. One of the ways of spreading the
weed was contaminated batches of alfalfa of Central
Asian origin (Moskalenko, 2001). Since the first half of
the 20™ century Russian knapweed has become a sig-
nificant problem in agricultural production in southern
Russia (Maltsev, 1932; Nikitin, 1983). During the Soviet
period, large-scale work is carried out to eradicate the
weed, which in the end did not lead to real success due
to the lack of effective chemical means of crop protec-
tion. The total plowing of virgin steppes and saline soils
in the zone of arid agriculture led to an even greater
development of the weed in agrocenoses. By 1967, the
total area of land under Russian knapweed was 2.1 mil-
lion hectares (Report of the Central Committee of the
Ministry of Agriculture of the USSR, 1968). A particu-
larly alarming situation has developed in Volgograd
Oblast, where almost half of all arable land was con-
taminated with Russian knapweed. At present, it oc-
curs on the territory of 18 constituent entities of the
Russian Federation on a total area of almost 1.3 million
hectares. An analysis of the phytosanitary state of the
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HeraTUBHYIO cuTyanuio. OGHAKO B MTOCIEeAHME TOIbI
OTMEYEHbl BULUMbIE TEHIEHIIUN B CTOPOHY JIMKBU-
AUy CyIeCcTBYIOIIUX OYaroB 1 ynpasgHeHus du-
TOCAHUTAPHBIX 30H B GOJIBIINHCTBE 3apaskeHHbIX UM
peruoHoB (SIkoBiyeBa, 2022).

Knroueswle cnosa. Rhaponticum repens, Acroptilon
repens, Topyak IOJ3yuuii, (GUTOCAHUTAPHBIE MEPHI,
KapaHTUHHBIN 00BEKT.

BBEJIEHUE

opuak mon3yuudt (Rhaponticum repens
(L.) Hidalgo = Acroptilon repens (L.) DC.,
russian knapweed) — KOpPHEOTIIPBICKO-
BBII COPHSIK CpemHea3snaTCKOro IIPo-
WCXOXKIEHUsI, OTHOCAIIUMCA K ceMeli-
CTBY ACTPOBbI€, KOTOPBIH 3a TTOCIefHYIE
150 JieT IJIOTHO OKKYIINPOBAJ CEeJIbCKO-
XO03UCTBEHHbIE Yrofibsg Iora Poccum.
[To cTereHU BPENOHOCHOCTH OH CaMbI¥ 3JIOCTHBIHN
¥ TPYOHOUCKOPEHUMBI CpPeLU KOPHEOTIIPHICKOBBIX
copHsKOB (MasblieB, 1932; HukuTuH, 1983; YeGaHOB-
ckasi, Morwiiok, 2015). Haubojiee TOUHYI0 XapakTe-
PUCTUKY COPHAKY maj akazeMuk AWM. Manbiies: «Hu
OCTpell, HY CBUHOPOM, HU Kalllka M JAPYyTrue He MOTYT
YCTOSATH MPOTUB HACTyILJIeHUsd ropuaka. OH ropaszio
cUJIbHEe JTJake OCOTOB, C KOTOPBIMU CXOJI€H IO TUITY
MOIITHOW M KPEeIKol KOpHEeBOU cucTeMbl. Ho Topuak
PE3KO0 OTJIMUAETCS TeM, UTO OH COBEPILIEHHO He 6OUT-
csl He TOJIbKO YIJIOTHEHUS, HO W 3aCOJIEHUS TIOYBHI,
abCOJIIOTHO 3aCyX0YCTOMYMB».

Bnaromaps cBoell HEBEPOSTHOU yCTOMUYUBOCTHU
OH MOXET OEeCATUJIETUSIMU OCTaBAaTbCSA Ha OLHUX
U TeX XXe 3eMJIIX, He CHM)Kasg YMCJIeHHOCTHU. Takas
JKM3HECTOMKOCTDb PACTEHUS CBsI3aHa C 0COGEHHOCTSI-
MU CTPOEHUS KOPHEBOM CUCTEMBI, IIPEICTABIIAIOIIEH
CUCTEMY BEPTUKAJbHBIX KOPHEBUII, U TOPU3OHTAJIb-
HBIX KOPHeBBIX 1T06eroB. Ha kopHeBUiax GopMupy-
eTcs1 60JIbIII0E YKCJIO CITAIINX TOYEK, U3 KOTOPBIX JIeT-
KO 00pa3yrTcs HOBbIe MOJIO/IbIe T06eru. [10 JaHHbIM
M.C. Packuna (1968), npu cpefHel IIOTHOCTHY 3aC0-
penus 180 mo6eros Ha M? 0611as AJIUHA KOPHEH B CJI0€
nnouBsl 0—-80 c¢m Ha 1 ra paBHa 23 830 kM. OCHOBHa4
Macca KOpHell HaXOAWTCS B OUBe TIIy6uHo 10 40 cM
(puc. 1).

BepTukaibHble KOPHU MOTYT IPOHUKATD Ha TIIy-
6uHy 10 10 M, HaKanJauBas MHYJIVH, M COXPAHSIIOT K13-
HECIT0COOHOCTh 6€3 IMPUTOKA MPOAYKTOB (DOTOCUHTE-
3a B Teuenue 3 jet (Cadpa, 1962; XaumyceHko, 1983).
B pesynbTaTe ropuak criocob6eH BO306HOBIISIThCS Yepe3
HECKOJIBKO JIET, HECMOTPS Ha BUAUMOE OTCYTCTBUE
HaJI3eMHBIX [T0GETOB B Ipexbiayinue roabl (Cynuma,
1959; KapaHTUHHbBIE COPHIKY 1 60pbba c HUMU, 1970).

PacTeHure KpaliHe II0BUTO JIJIS JIOIIA e, B TO Bpe-
MS$ KaK KOPOBBI, OBIIbI ¥ BEPOJIIO/IbI HE TaK CTPALAI0T
Ipu noefanuu ero Tpassl (KoTt, 1953; Maddox et al.,
1985). Y oTpaBJIeHHBIX *KMBOTHBIX CHadaJja IIPOsSB-
JITIOTCS TIPU3HAKU BO30YXAEeHU, KOJWKHY, a Yepes
2—-3 yaca BO3HUKaeET 6ecropslouHoe ABMXKeHUe Tyba-
MU Y yTHETEHHOE COCTOSTHUE. [IpUCYTCTBYE CEMSIHOK
ropyaka B MyKe BbI3bIBaeT ropeub (MiBaHoBa, 1966).
Kaxk cererajbHbIN COPHSIK, TOPUYaK CUJIbHO ITO/IaBJISIET
POCT APYrUX PacTeHUH, BBIZIEJISIS B IOUBY BENIECTBA,

study area over the past 80 years has shown a consis-
tently negative situation. However, in recent years, vi-
sible trends have been noted towards the elimination
of existing outbreaks and the abolition of phytosanitary
zones in most regions infected by it (Yakovleva, 2022).

Key words. Rhaponticum repens, Acroptilon repens,
Russian knapweed, phytosanitary measures, quaran-
tine object.

INTRODUCTION

ussian knapweed (Rhaponticum repens (L.)

Hidalgo = Acroptilon repens (L.) DC., Russian

knapweed) is a root weed of Central Asian

origin, belonging to the Asteraceae fami-

ly, which has densely occupied agricultur-
al land in southern Russia over the past 150 years. Ac-
cording to the degree of harmfulness, it is the most
malicious and difficult to eradicate among root weeds
(Maltsev, 1932; Nikitin, 1983; Chebanovskaya and
Mogilyuk, 2015). The most accurate description of the
weed was given by Academician A.I. Maltsev: “Neither
sedge, nor couch grass, nor the porridge and others
can resist Russian knapweed. It is much stronger even
than sow thistles, with which it is similar in type to a
powerful and strong root system. But Russian knap-
weed differs sharply in that it is not at all afraid of not
only compaction, but also salinization of the soil, it is
absolutely drought-resistant”.

Due to its incredible resilience, it can remain on
the same lands for decades without reducing its num-
bers. Such vitality of the plant is associated with the
structural features of the root system, which is a system
of vertical rhizomes and horizontal root shoots. A large
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Puc. 1. KopHeBas cuctema Fig. 1. Root system
Acroptilon repens (L.) DC. of Acroptilon repens (L.) DC.
(no I. BoicoukoMmy, us kHuru  (according to G. Vysotsky,
A.N. Manbuesa «CopHas from the book of A.I. Maltsev
pactutenbHocTb CCCP». — “Weeds of the USSR”.

M.: Cenbxosrus, 1932) M.: Selkhozgiz, 1932)
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POICTBEHHBIE MTOJMAIIETUIEHY Y OKa3bIBAIOIIE aJI-
JieJoraTuyecKoe IeUCTBYUE, YTO TT03BOJISIET COPHAKY
OBICTPO KOJIOHU3WPOBATh HOBbIE TeppuTopuu (Watson,
1980). B MecTax mpouspacTaHusi OH (POPMUPYET IJI0T-
Hble MOHOZOMMWHAHTHBIE 3aPOCJHU, OIJIeTast KOPHS-
MU IpyTYe pacTeHus, UCCyIIaeT IoYBy. [Ipy CUIbHOM
3acopeHuu ObIJIO 3aperucTpupoBano ot 100 mo 300
no6eros Ha 1 M2 (Watson, 1980).

Fopyak TMOJIBy4UU SBIASETCS KapPaHTUHHBIM
o6bexTOM nysa Azepbaiimkana, Bpasunuu, [py3un,
Erunra, Vizpauns, Mopmanuu, Pecriybimuku MoIoBbI,
Yunm, Kuratickoit HapogHoii Pecriy6nuku, Y36ekuc-
TaHa. BXOOUT B CIIMCKY PETYJIUPYEMBIX UyXKEPOIHBIX
BUIOB cTpaH EBpormeiickoit m Cpeln3eMHOMOPCKOHN
opraHu3al Uy 110 KapaHTWHY U 3allUTe pacTeHUuu
(EOK3P), BKJIIOUEH B HAIIMOHAJBHBINA CIIUCOK UyXKe-
ponubix BumoB dcrtouuu (https:/gd.eppo.int). uTe-
pec K ropuaky MosgBUJICS CHOBA Ha (hOHE BBITIOJTHEHUS
(buTocanuTapHBIX TPEO6OBAHUY CTPAH — UMIIOPTEPOB
POCCUIICKOTO 3epHa M BhIIBJIEHUS CBOOOIHBIX (PUTO-
CAaHUTAPHBIX 30H.

B 0630pe 6b1IM IpoaHaJIM3UPOBAHBI JaHHbBIE
10 paccejieHUI0 Topuaka ¢ cepefunbl XIX Beka 10 Ha-
X gHeU B I0)KHBIX pernoHax Poccuu.

MATEPUAJIBI U METO/IbI

BbLIM M3y4YeHbl OTEUYECTBEHHbBIE (IOPUCTUYECKUE
CBOIKM, GUTOCAHUTAPHBIE CITIPABOYHUKY, OTUETHI 10~
TPAaHUYHBIX TOCUHCIIEKIINH pPa3HbIX JIET, repbapHble
6a3bl JaHHBIX; TPOAHATU3UPOBAHbI PE3YJIBTATHI COB-
CTBEHHBIX [TOJIEBBIX UCCIEIOBAHU.

OB30PHAA NH®OPMAIINA

TaKkCOHOMHMUYECKUII cTaTyC

BriepBbie 3TO pacTeHue onucay Kapu JInHHeH,
KOTOPBIH 13-3a CXOACTBA BHEIITHETO 0GJIMKA OTHEC ETO
K BacuJibKaM, IPUCBOUB Ha3BaHue Centaurea repens L.
(Linnaeus, 1763). B 1838 r. OrocTeH JJeKaHOJIb I1e-
peHec ero B pof, Acroptilon, KOTOPBIY K TOMY MOMEH-
Ty Bbimenus Anekcaunp Aupu l'abpuens ge Kaccuau
(de Candolle, 1837; Cassini, 1827). B majapHeHmeM
Kapa dou l'odman (Hoffman, 1897) usmeHnusn Tak-
COHOMMYECKOE TTOJIOXKEHME 3TOTO POJia, BEPHYB €ro
B cocTaB poza Centaurea S. 1. B KaueCTBE CAMOCTOSTEIb-
Hoi cekuumu. ITetp CumoH [Tajiac onucali ropyak Kak
Centaurea picris o coopam c I[Ipukacnus (Willdenow,
1803). B nepuog ¢ Hauasa XIX mo XX Bek B 60TaHUYEC-
KOU tuTeparype GUrypupyroT pas3jnyHble BAPUAHTHI
B HasBaHuU 3Toro Buzma (Centaurea repens, Centaurea
picris, Serratula picris, Acroptilon picris u ip.), 9TO TOBO-
PUT O HEYCTOMUYUBOCTU TAKCOHOMMYECKOTO CTAaTyCa
nociendero. B XXI Beke BO30OHOBUJIUCH UCCIELOBA-
HUS 110 3TOMY BULY U ObLJIO ITOKa3aHO ero 060Cco0IeH-
HOE ToJIOXKeHUe OT poma Centaurea. IIpoBeleHHBIE
B 2006 T. MOJIEKYISIPHO-(PUIOTEHETUYECKYE UCCTIE-
JI0BaHMS MOATBEPAUIN POACTBEHHOCTD €r0 IIpeJicTa-
BUTeJIel ¢ pomoM Rhaponticum (Hidalgo et al., 2006).
[TosTOMY B COBPEMEHHOU 60TAHUYECKOH JTUTEpaType
TIOSIBUJIACH CJIeyIolas KoMouHaus: Rhaponticum re-
pens (L.) Hidalgo. Psay ucciemoBaTeeii, IpoBens HO-
MEHKJIATYPHYI0 PEBU3UI0, CYUTAT IIPUOPUTETHBIM
B OTHOILIIEHUY 3TOT0 TaKCOHA KOM6GUHaNuio Leuzea re-
pens (L.) D.J.N. Hind (Hind, 2019). OnHaKo COBpeEMEH-
HbIE TIPE/ICTAaBIEeHUS O TAKCOHOMUY ¥ HOMEHKJIAType
BU/JIa BCE )K€ ellle He YKPETIUINCh B IOCTAaTOUHOMN Mepe
¥ TIOJIHOCTHIO HEe 3aMeHWJIV ITPUBBIYHOE Ha3BaHMe
Acroptilon repens (L.) DC. (puc. 2).

number of dormant buds are formed on the rhizomes,
from which new young shoots are easily formed. Ac-
cording to M.S. Raskin (1968), with an average weed
density of 180 shoots per m?, the total length of roots
in a soil layer of 0-80 cm per 1 ha is 23,830 km. The
bulk of the roots are in the soil up to 40 cm deep (Fig. 1).

Vertical roots can penetrate to a depth of up to
10 m, accumulating inulin, and remain viable without
the influx of photosynthesis products for 3 years (Safra,
1962; Khandusenko, 1983). As a result, Russian knap-
weed is able to regenerate after several years, despite
the apparent absence of above-ground shoots in previ-
ous years (Sulima, 1959; Quarantine weeds and their
control, 1970).

The plant is extremely poisonous to horses, while
cows, sheep and camels are less affected by eating
its grass (Kott, 1953; Maddox et al., 1985). Poisoned
animals first show signs of agitation, colic, and after
2-3 hours there is a disorderly movement of the lips
and a depressed state. The presence of Russian knap-
weed seeds in flour causes bitterness (Ivanova, 1966).
As a segetal weed, Russian knapweed strongly inhibits
the growth of other plants, releasing into the soil sub-
stances related to polyacetylene and having an allelo-
pathic effect, which allows the weed to quickly colonize
new territories (Watson, 1980). In places of growth, it
forms dense monodominant thickets, braiding other
plants with roots, and dries up the soil. With severe
contamination, from 100 to 300 shoots were recorded
per 1 m? (Watson, 1980).

Russian knapweed is a quarantine object for Azer-
baijan, Brazil, Georgia, Egypt, Israel, Jordan, Republic
of Moldova, Chile, People’s Republic of China, Uzbeki-
stan. Included in the lists of regulated alien species of

Puc. 2. UpeTtywee
pacTeHue ropyaka

Fig. 2. A flowering Russian
knapweed plant
nonsyuyero (poto aBTopoB)  (photo by the authors)
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the countries of the European and Medi-

terranean Plant Protection Organization
(EPPO), included in the national list of
alien species of Estonia (https://gd.eppo.
int). Interest in Russian knapweed ap-
peared again against the background of
the fulfillment of the phytosanitary re-
quirements of the countries importing
Russian grain and the identification of
free phytosanitary zones.

The review analyzed data on the
settlement of Russian knapweed from
the middle of the 19™ century to the
present day in the southern regions of
Russia.

MATERIALS AND METHODS

Thre were studied Russian floristic re-
ports, phytosanitary reference books,
reports of border state inspections of

different years, herbarium databas-

Puc. 3. PacnpocTpaHeHue ropyaka
nonsyyero B Mupe B 1985 .
(Maddox D., Mayfield A. & Poritz N.,

Fig. 3. Distribution of Russian
knapweed in the world in 1985
(Maddox D., Mayfield A. & Poritz N.,

es were studied; the results of our own
field research were analyzed.

OVERVIEW

1985. Distribution of Yellow Starthistle  1985. Distribution of Yellow Starthistle

(Centaurea solstitialis) and Russian
Knapweed (Centaurea repens). —
Weed Sci., 33 (3): 315-327)

HcTopus paccejieHUsI COPHIKa

Topyak moOJI3yuYui — eBpasuiCKUM IMyCTHIHHO-
CTENHOMN BUJ CPelHea3naTCKOr0 MPOUCXOXKIEeHUS
(TTpoTomomnoBa, 1991). ApeaJ BUa IIPOCTHUPAETCSI
oT MaJjoi A3uu 1o peruoHnam lLlenTpanbHol EBpa-
3uM 10 JI)KyHrapcKo¥ paBHUHBI. HauboJibiiee pac-
IpocTpaHeHue oTMedaeTcsa B Typuuu, KazaxcraHe,
Kuprusum, TypkmeHuu, Y36ekucTane, Vipane, Mpake,
Adranucrane u 3anmagaom Kurtae (Holm et al., 1991;
USDA-ARS, 2003). Ha 3TOM IPOCTPAHCTBE COPHIK
BCTPEeYaeTcs KaK B eCTECTBEHHBIX IIeHO03aX (Ha HU3-
KMX COJIOHIIEBATO-TJIMHUCTBIX MECTaX, B COJIOHYAKO-
BBIX CTEIAX, BOJIU3Y BOJIOEMOB), TaK 1 B HAPYIIEHHBIX
MecTooOUTaHUAX (Ha [IoceBax, ITacTOMIIAX, B cajax,
BUHOTpPAaJHUKAX, Ha 0o60ounHax mopor). B EBpome
3a IpezenaMu Poccuu ropuak BCTpedaeTcs KpaliHe
penko Ha TeppuTopuu 'epManuu u [1oJabliy, 3HAUN-
TeJIbHBIE MJIONLAIYM OH 3aHUMAeT B F0XKHBIX PErMoHax
YKpauHHIL.

Ha teppuropuio CeBepHO AMEPUKY TOPYAK I10-
r1aJi IPeAIloJIOKUTEJIbHO B Havasie 1890-X rofioB ¢ ce-
MeHaMU JlepHbl u3 TypKecTaHa, 4TO, BEPOSTHO,
MIOBJIMSIJIO HA MECTHOe Ha3BaHUeE PACTEHUS — russian
knapweed, nnu «pycckuit Bacuisek» (https:/www.cabi.
org/cpc). COpHSK cTajJ 6BICTPO PACHPOCTPaHSITHCS
I10 3ammafHbIM patioHaM CIIA 1 IIeHTpaJIbHbIM YaCTIM
KaHa/ibl, 4TO BBI3BAJIO CEPBE3HYI0 YTPO3Y 3€MJIEIETI U0
U CKOTOBOACTBY 3Tux 3eMeiib (Reed, 1977; Maddox
et al., 1985; Moore, 1972; Frankton, Mulligan, 1993;
Quattrocchi, 2000; USDA, 2015). B Hauajse XX Beka
ropyak BHOBBb NPOHUK B EBpPOIy — mMO-BUAUMOMY,
C aMepUKAHCKUM 3€PHOM B COCTaBe ITapTUY XJIEOHBIX
3JIaKOB.

B HacToslee BpeMs BUJ, 3apeTrUCTPUPOBaH
Ha TePPUTOPUM CIeLyIUUX cTpaH: AdraHucraHa,
Apmenunu, Kutas (BocTouHas yacTh), [pysuu (ceBep-
Hag yacThb), MHauu, Mpaka, Mipana, Kazaxcrana, Kup-
rusuu, Mourosnuu, Cupuu, Tagxukucrana, Typuuu,

(Centaurea solstitialis) and Russian
Knapweed (Centaurea repens).
Weed Sci., 33 (3): 315-327)

Taxonomy

For the first time, this plant was de-
scribed by Carl Linnaeus, who, due to
the similarity in appearance, attributed
it to cornflowers, giving it the name Centaurea repens L.
(Linnaeus, 1763). In 1838, Augustin Decandol trans-
ferred it to the genus Acroptilon, which by that time had
been singled out by Alexandre Henri Gabriel de Cassini
(de Candolle, 1837; Cassini, 1827). Later, Karl von Hoff-
man (Hoffman, 1897) changed the taxonomic position
of this genus, returning it to the genus Centaurea s. 1. an
independent section. Peter Simon Pallas described Rus-
sian knapweed as Centaurea picris based on collections
from the Caspian Sea (Willdenow, 1803). In the period
from the beginning of the 19" to the 20™ century, various
options appear in the name of this species in the botani-
cal literature (Centaurea repens, Centaurea picris, Serratula
picris, Acroptilon picris, etc.), which indicates the instabi-
lity of the taxonomic status of the latter. In the 215 cen-
tury, research on this species was resumed and its iso-
lated position from the genus Centaurea was shown.
Molecular phylogenetic studies conducted in 2006 con-
firmed the relationship of its representatives with the
genus Rhaponticum (Hidalgo et al., 2006). Therefore,
the following combination appeared in modern botani-
cal literature: Rhaponticum repens (L.) Hidalgo. Some re-
searchers, having carried out a nomenclatural revision,
consider the combination Leuzea repens (L.) D.J.N. Hind
(Hind, 2019). However, modern ideas about the taxono-
my and nomenclature of the species have not yet been
sufficiently strengthened and have not completely re-
placed the usual name Acroptilon repens (L.) DC. (Fig. 2).

Weed spreading history

Russian knapweed is Eurasian desert-steppe spe-
cies of Central Asian origin (Protopopova, 1991). The
range of the species extends from Asia Minor through

Hos6pb N2 4 (12) 2022 5



APEAJNIbI KBO AREAS OF QUARANTINE PESTS

TypkMenuu, Y3bekucraHna, KaHazpl (B OCHOBHOM
9TO MpOoBUHIIUY AnbbepTa, MaHuToba, CackaueBaH,
Bpurauckas Kosym6usi, OHTapuo), ApreHTUHbI, Tpu-
Hupmana, ABcrpanuu, H0xHo-AdbpuKaHckol Pecry6-
auku, B 21 mrarte CIIA (https:/www.gbif.org/spe-
cies/3142214) (puc. 3).

JlocToBepHBIe fOKAa3aTeIbCTBA IPUCYTCTBUSI I'OP-
Yaka Ha TeppuUTOpuu PocCUICKON MMITEPUY JAal0T HaM
c6opsl, xpaHgmuecs B l'epbapuu MT'Y. CoxpaHUJINCh
06pasipl ¢ TeppuTopuu HuxkHe-BoOJKCKOTO Kpas,
natupyeMble 1817 1. Tlo3xe B Tpyne «Pjopa cpen-
Hell u wxHOU Poccuu, Kpeima u CeBepHoro KaBka-
3a» (1897) U. llIManbray3eH yKa3bIBaj 3TOT BUJ, B IITU-
pokoM reorpadguyeckoM oxBaTe — XepcCoH, CapemnrTa
(upiHe O6aM3 I. Bosrorpaza), AcTpaxaHb, YPalbCK,
Kpeim (Cymaxk, ®eomocus), KaBkas (CTaBpoIoiIbe Ipu
peke Kyme), JarectaH, 3aKaBKa3be — KaK pacTeHuUe,
3acesglee COJIOHYaKOBbIE CTEIIN U XOJIMEI I0I'0-BOC-
ToKa Poccun.

B 5-M usganuu «®aopsl cpenHeit Poccun» (Maes-
ckuii, 1917) BUJ IPUBOAUICS UCKIIOUUTEIHHO II0 CO-
JoH4yakaM CapaToBCKOro ye3[ia; a Bo «dJiope 10ro-Boc-
TOKa...» (1936) OH yKasbIBaJCs IO COJIOHYAKOBBIM
JIyraM, Ha COJIOHIIEBAThIX 3aJIe)KaX, a TaKXKe B II0CeBaX
Kak copHoe pacTeHue: 1y CapaTosa, Eprexed, Ypaib-
cka u OpeH6ypra.

B 1932 r.ropuak 4acTo yIIOMUHAJICS B arPOHOMU-
YeCKOU JIMTepaType Kak 3aCOPUTEIIb TTOCEBOB 3JIaKOB
IJi TeppUuTOopuu YKpauHsl, Kpeima, HuxHe-BoskcKo-
ro u CeBepo-KaBkasckoro Kpaes, Jlarectana (JIeHb-
KOB, 1932). HecMOTps Ha IIpeAIIpUHIMAaeMble MePhI
60pPbOBI, €ro IO TOCTENEHHO YBEIUYNBAJICh.
K 1936 1. ceBepHad rpaHulia ero pacpocTpaHeHUd
npoxopuia oT XepcoHa Ha JlHenpoIieTpPOBCK — Ma-
puynoiab — HoBouepkacck — CtajnuHrpaz — CapaToB —
[TyraueB u fajiee Ha BOCTOK J0 Ypajibcka — OpeHOyP-
ra, a Tak)Xe I10 CeBepo-3arafHol yacTu KazaxcraHa
o VpTeiira (Manblies, 1937; Copubie pactenust CCCP,
1935) (puc. 4).

B 1938 r. ropuak GBI BKJIIOUEH B CAMbIN IIEPBBIN
KapaHTUHHBIY nepeueHb CCCP u mpu3HaH KpaliHe
BPEeNOHOCHBIM pacTeHueM, Hapsamy ¢ aMbpo3uel mo-
JILIHHOJIMCTHOM ¥ ITOBUJIMKOM IToJieBo¥ (AGpaMoBa
u 1p., 2020). ATPOHOMBI OTMEeYaJH, YTO ropUaK 3acopsi-
€T BCe 3JIaKOBble U TEXHUYECKUE KYJIbTYPbI, IIPOIIall-
Hble KyJIbTyPBbI, CaZbl, BUHOTPAJHUKHA.

He cTouTh 3a6bIBaTh, YTO IPUBHECEHUIO Uy)KEPOJ -
HBIX BUJIOB TaK)Xe CII0COOCTBOBAJIM BOEHHbIE JeCTBUS
B pasHble ITepuobl XX BeKa U KpymHoMaciITabHbIe
MEXKOHTHUHEHTAJbHbIE IEPe6POCKY ITPOOBOJIbCTBEH-
HBIX TPY30B MeXIy pasHbiMu rocymapcrsamu (KoTr,
1953). ITocoe okoHuaHusg Benukoir OTeueCTBEeHHOHU
BOWHBI TOPUYAK MEPUOMUECKU 06HAPYKUBAJICSA B CO-
CTaBe 3aBO3VMBIX U3 IPYTUX CTPaH IMapTUil CEMEHHOTO
U TIPOZ0OBOJIbCTBEHHOTO MaTepHaJioB, HAIIPaBJIIeMbIX
B KauecTBe 'YMaHUTapPHBIX I'PY30B.

PacrpocTpaHeHUI0 COPHSAKA TakXKe 6JIaroTpusT-
CTBOBAJIO TIepeMellleHre TTapTUil 3epHa MeX/y poc-
CUUCKMMU PeTMOHaMU. VI3BECTHO, UTO CEMSIHKU I'op-
yaka CTaHOBATCA IIPAKTUYECKU 3PEJIbIMU K IIEPUOLY
yOOPKY 03UMBIX 3€PHOBBIX KYJIBTYD (TIepBast IIOJIOBUHA
uroJist). [103TOMY TapTUU MPOJLOBOJIBCTBEHHOTO U (Y-
PaXXHOTO 3epHa SIBJSIOTCS OJJHUM U3 TJIaBHBIX NyTel
€T0 pacIpoCTpPaHeHN .

BuTore Kk 1967 I. Ha TEPPUTOPUY F'OCYAAPCTB ObIB-
uero CoBerckoro Cor3sa ropyak 3aHUMAJ IJIOLALb
2,1 MutH Ta, 60JIbIIAs YaCTh KOTOPOU MCII0JIb30BaJIach

the regions of Central Eurasia to the Dzungarian Plain.
The greatest distribution is noted in Turkey, Kazakh-
stan, Kyrgyzstan, Turkmenistan, Uzbekistan, Iran, Iraq,
Afghanistan and Western China (Holm et al., 1991;
USDA-ARS, 2003). In this space, the weed occurs both
in natural cenoses (in low saline-clay places, in saline
steppes, near water bodies), and in disturbed habitats
(on crops, pastures, in gardens, vineyards, on road-
sides). In Europe, outside of Russia, Russian knapweed
is extremely rare in Germany and Poland; it occupies
significant areas in the southern regions of Ukraine.

It supposedly came to the territory of North Ameri-
ca in the early 1890s with alfalfa seeds from Turkestan,
which probably influenced the local name of the plant —
Russian knapweed (https:/www.cabi.org/cpc). The weed
began to spread rapidly throughout the western regions
of the United States and the central parts of Canada,
which caused a serious threat to agriculture and pasto-
ralism in these lands (Reed, 1977; Maddox et al., 1985;
Moore, 1972; Frankton and Mulligan, 1993; Quattrocchi,
2000; USDA, 2015). At the beginning of the 20 century,
Russian knapweed re-entered Europe, apparently with
American grain as part of cereal shipments.

Currently, the species has been registered in the
following countries: Afghanistan, Armenia, China (east-
ern part), Georgia (northern part), India, Iraq, Iran,
Kazakhstan, Kyrgyzstan, Mongolia, Syria, Tajikistan,
Turkey, Turkmenistan, Uzbekistan, Canada (these are
mainly the provinces of Alberta, Manitoba, Saskatche-
wan, British Columbia, Ontario), Argentina, Trinidad,
Australia, South Africa, in 21 US states (https:/www.
ghif.org/species/3142214) (Fig. 3).

Reliable evidence of the presence of Russian knap-
weed on the territory of the Russian Empire is given to
us by collections stored in the Herbarium of Moscow
State University. Samples from the territory of the Low-
er Volga Territory, dating back to 1817, have been pre-
served. Later, in the work “Flora of Central and South-
ern Russia, the Crimea and the North Caucasus” (1897),
I. Schmalhausen indicated this species in a wide geo-
graphical scope — Kherson, Sarepta (now near the city
of Volgograd), Astrakhan, Uralsk, Crimea (Sudak, Feo-
dosia), Caucasus (Stavropol region near the Kum River),
Dagestan, Transcaucasia — as a plant that inhabits the
solonchak steppes and hills of southeast Russia.

In the 5™ edition of “Flora of Central Russia”
(Maevsky, 1917), the species was cited exclusively from
the solonchaks of the Saratov district; and in the “Flo-
ra of the South-East...” (1936) it was indicated in saline
meadows, on solonetsous deposits, as well as in crops as
a weed plant: for Saratov, Ergeni, Uralsk and Orenburg.

In 1932, Russian knapweed was often mentioned
in agronomic literature as a weed of cereal crops for the
territory of Ukraine, Crimea, the Lower Volga and North
Caucasian regions, and Dagestan (Lenkov, 1932). De-
spite the measures taken to control, its area gradually
increased. By 1936, the northern border of its distribu-
tion ran from Kherson to Dnepropetrovsk — Mariupol —
Novocherkassk — Stalingrad — Saratov — Pugachev and
further east to Uralsk — Orenburg and along the north-
western part of Kazakhstan to the Irtysh (Maltsev, 1937;
Weeds of the USSR, 1935) (Fig. 4).
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KaK IalrH4. B pse pernoHOB IPOBOAUIU YCUIEHHYIO
60pb0OY C 3TUM COPHSIKOM, UCIIOJIb30BaJU IIpermapa-
ThI HA OCHOBE TPUXJIOPOEHBOUHOM KUCIOTHI («2-Kd»,
«Tpucben-200»). Ho, HecMOTps Ha HNpealIpUHUMAae-
MbIe KOJIOCCaJIbHbIE yCuINs, 3(P(PEeKTUBHOCTD 3TUX MEP
OblLJIa HETOCTATOUHOM.

[IpociefuM cUTyal U0 MO OTHEJbHBIM DEruo-
HaM CTPaHBbI.

KpsiM. l'opuak 6bl1 u3BecTeH B KpbIMy elie
€O BpeMeH PoccUCKOlM MMIIEPUH, BEPOSITHO, Ha pybe-
ske XVIII-XIX BEKOB, 0 UeM CBUETEJbCTBYIOT Tepbap-
HbIe cboprl M.M. nbuHa, ®.U. BepToabau, XpaHsIIye-
ca B 'epbapuu MI'Y (Ceperus, 2022). ®.K. BubepiuTeitt
ykKasbiBaJl ero Ajg Kpeima u KaBkasa 1o mycrouiam
U peXke Ha «OKYJIbTYPEHHBIX 3eMJIsIX», OTMeuasi, YTO
HaceJIeHHEe NCIIOJIb30BAJIO €ro TPaBy IIPOTUB JIUX0-
panku (Bieberstein, 1819). W.W. [liMayibray3eH TakKe
npuBonui ero Bo «djope cpenHeil U 10xHOU Poccun,
Kprima u CeBepHoro Kaskasa» piga Cynaka u deozo-
CUU Ha COJIOHYAKOBBIX cTengax (1897).

Ha nipoTsxenun Bcero XIX Beka 60TaHUKY, ITOCe-
tuBuIre KpeiM, obpairany BHUMaHYe Ha TrOpYakK, Moz -
TBEPIXKJIasl CBOM HaxoJKu obpasiiaMu. ViccaenoBaTesb
taopsl Kpeima B.U. TanueB, aHaIU3UPys «IPUILITYI0
topy» KpeiMa, BbICKA3bIBAJ MBICJIb O TECHOU CBSI3U
MeX/Jly cCOCTaBOM (DJIOPBI U UCTOPUUYECKOU KUBHBIO
o6IecTBa, IoAUepKUBas, YTO 3HAUNUTEIbHOE YUCJIIO
KPBIMCKUX BUI0B MOTJIO OBITh IPUBHECEHO HA TIOJY-
0oCTpOB B GoJiee panHue smoxu (Tamues, 1900). OH onu-
ChIBAJI TOpUaK Ha MeCTOOOUTAHMIX, OIU3KUX K MOPIO,
Ha HU3KUX COJIOHIIEBATO-TJIIMHUCTHIX X0JIMaX, IIe CO-
6upaeTcs HacTodILas COJIOHYaKoBas ¢Jopa.

OnuuM U3 60Jiee MO3AHUX MyTel MPOHUKHOBEHNUS
BuIAa B KpbIM MOT GBITH 3aBO3 CEMSTH JIFOI[EPHBI, KOTO-
pyto ¢ 1830 r. Hayaau aKTUBHO BO3/eJIbIBaTh B YCJIOBU-
X 3aCYLILJINBOTO CTEITHOTO 3eMJIeZleJiNs TOJIyOCTPOBA.
3aCcOpeHHOCTh JIIOLePHBI CeMeHaMUu CODHSIKOB
B TO BpeMs ObLIa OUEBUIHOMN, a 3 PHOOUNCTUTENbHOMN

. A S
T -

.

? . ! - / !' ‘... o /

Puc. 4. PacnpocTpaHeHue

(OnpepenuTenb KapaHTUHHBIX
COpHSAKOB, 1936) 1936)

Fig. 4. Distribution of Russian
ropuaka nonsy4vero B CCCP B 1936 r. knapweed in the USSR in 1936

(Key to quarantine weeds,

In 1938, Russian knapweed was included in the
very first quarantine list of the USSR and recognized
as an extremely harmful plant, along with ragweed and
field dodder (Abramova et al., 2020). Agronomists not-
ed that Russian knapweed infests all cereal and indus-
trial crops, tilled crops, orchards, vineyards.

It should be borne in mind that in different peri-
ods of the 20" century and large-scale intercontinen-
tal transfers of food cargo between different states also
contributed to the introduction of alien species (Kott,
1953). After the end of the Great Patriotic War, Russian
knapweed was periodically detected in the composition
of consignments of seed and food materials imported
from other countries, sent as humanitarian cargo.

The spread of the weed was also favored by the
movement of consignments of grain between Russian
regions. It is known that achenes of Russian knapweed
become practically mature by the time of harvesting
winter grain crops (the first half of July). Therefore,
batches of food and feed grains are one of the main
pathways.

As aresult, by 1967, on the territory of the states of
the former Soviet Union, Russian knapweed occupied
an area of 2.1 million hectares, most of which was used
as arable land. In some regions, an intensive control of
this weed was carried out, preparations based on tri-
chlorobenzoic acid (2-KF, Trisben-200) were used. But,
despite the colossal efforts made, the effectiveness of
these measures was insufficient.

Let’s track the situation in individual regions of
the country.

Crimea. Russian knapweed has been known in the
Crimea since the time of the Russian Empire, proba-
bly at the turn of the 18"-19" centuries, as evidenced
by the herbarium collections of M.M. Ilyin, F.I. Berthol-
di stored in the Herbarium of Moscow State Universi-
ty (Seregin, 2022). F.K. Bieberstein indicated it for the
Crimea and the Caucasus in the wastelands and less

often in “cultivated lands”, noting that

the population used its herb against

fever (Bieberstein, 1819). I.I. Schmal-

hausen also cited it in the “Flora of

' Central and Southern Russia, the

Crimea and the North Caucasus” for

Sudak and Feodosia on the solonchak
steppes (1897).

Throughout the 19™ century, bo-
tanists who visited the Crimea paid
attention to Russian knapweed, con-
firming their detections with samples.
Crimean flora researcher V.I. Taliev,
analyzing the “alien flora” of the
Crimea, expressed the idea of a close
relationship between the composi-
tion of the flora and the historical life
of society, emphasizing that a signifi-
cant number of Crimean species could
have been introduced to the peninsu-
la in earlier eras (Taliev, 1900). He de-
scribed Russian knapweed in habitats
close to the sea, on low saline-clay hills,
where real solonchak flora gathers.
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TeXHUKU SBHO He xBaTajo (Bpoysep, llItenun, 2010).
Cyzns mo arpapHbIM JOKYMEHTAaM, B JOPEBOJIIOIIIOHHOE
BPEMS rOpYaK HevacTo BCTpeyasicd Ha nojagax Kpeima.
Haumnag ¢ 1930-x I'T. ropyak cTaj IIPOSBILITh cebs
KaK CereTaJibHbIM COPHSIK, 3aCOPSS IT0JI 3€PHOBBIX
U IIPOMAIIHBIX KyIbTyp. IIpobieMy ycyry6iisiio Kpau-
He HU3KOe MIpeicTaBlieHye 0 OMOJIOTHY COPHAKA U He-
noctaTouyHasd 3Q(PEeKTUBHOCTh XUMUYECKUX METOL OB
3alIUThI PACTEHUI TOTO BpEeMeHU.

T'ombl HEMEIKO-(haIMMCTCKON OKKYIIAllUYU CUJIb-
HO OTPa3MJIMCh Ha CeJIbCKOM X035 cTBe KpbIiMa: ero
TIpoM3BOJACTBeHHAs 6a3a oKasaJjiach MOJJOPBAHHOMU,
€ceBOO6GOPOTHI — HAPYIIEHHBIMU, I10JISI — 3aCOPEHHBIMU
3JIOCTHBIMU COpHAKaMu. 1o naHHBIM BhIfiprHa, exe-
TOIHBIN HeJ060Op ypoXKasg 03UMBIX KyJAbTyp B KpeIiMy
cocTaBysst 4-5 MJH mynoB 3epHa (Fopuak u 60pnsba
¢ HuUM, 1972). Vccnenys MPUYNHBI PE3KOTO CHUKE-
HU4 ypoXkas, a mofguac u rubeyii IoCeBOB, MHOTHE
00'BSICHSAIN 3TO NMPUCYTCTBUEM ropyaka. K 1969 r.
LIMPOKOE PacIpoCTPaHEeHME ropyaka mo rmojayocTpo-
BY €OUHOTJIACHO OTMevau 60TaHUKU U arPOHOMBI
(Bymbd, 1969).

TTo maHHBIM [TOTPAaHUYHOM T'OCUHCTIEKITUY 110 Ka-
PaHTUHY pacTeHUN MUHUCTEPCTBA CEIHCKOT0 X031 -
ctBa CCCP 3a 1968 r., ropuak GbLJI pacopoCTpaHeH
ye B 14 patioHax, 5 ropojax, 224 xo3saucTBax KpbiM-
ckoy objyacTu. ObIag IJolahb odyaroB COCTaBUJIa
102 562,6 ra. HaubGoJblilee 3acopeHue HabII0IaI0Ch
B CEBEPHBIX, BOCTOYHBIX X OTYACTU FOr0-BOCTOUYHBIX
4acTdx peruoHa.

Hauunnas ¢ 1968 u 1o 1980 1. Besiach UHTEHCUB-
Has 6opbba Cc TOPUAKOM, YTO CIIOCOGCTBOBAJIO CHU-
JKEHUIO IIJIOMAIY 3acopeHusd. Yoxe K 1980 r. miomaab
TI0J, TOPYaKOM COCTaBJsyia 69 683 ra (13 HUX ITall-
Hg — 58 939 ra, BeIrOH — 7 921,8 ra, BUHOTPaJHUKHU —
744,6 ra, cagbl — 244,6 ra, BAOJb Aopor — 856,6 ra, JInd-
HbIe X03satcTBa — 333 ra). 3a mepuog c 1999 mo 2014 1.
CUTyallus CTabMIN3MPOBAJaCh, IIJIOMIAAb IPAKTUYUE-
cKM He TToMeHsutach (0630p pacapocTpanenus, 1999).
C 2015 1. IO>)KHBIM MeXXpervoHalbHbIM yIIpaBIeHUEM
Poccenbxo3Ha30pa MPOBOAUTCS IEPECMOTP TIJIOIILA-
Ileli 3eMeJib, 3aCOPEHHBIX TOPYaKoM B KpbIMy.

CoBpeMeHHbIe HO0TaHWYECKHE KCCIIELOBaHUSI
10 M3y4YEeHUI0 aJIBEHTUBHOU (pakiuu GJopbl KpbiM-
CKOT'0 TI0JIyOCTPOBA [10KAa3bIBAIT, YTO €€ COCTaB Cy-
LIIeCTBEHHO MEHSJICS BO BpeMeHU BCJIEeICTBYE ITIOCTO-
STHHOTO 3aHOCA HOBBIX BUJIOB pacTeHUU. IIpu 3TOM
ropyak paccMaTpuBaeTcs Kak apxeouT, 6bLJI 3aHeCceH
o HavaJia XIX Beka, T. e. 10 ITIEPBbIX (PIOPUCTUUECKUX
CBOJIOK T10 BTOM TeppuTtopuu (Barpukosa, 2013a; Ba-
rpukoBa, 2013b).

Cpenuee u HuxxHee IToBoJKbe. Ha IIpOTS)KeHU U
MHOTHYX BEKOB I0)KHbIE U IOr0-BOCTOUYHbBIE TEPPUTOPUN
Poccum (OKpavHHbBIE 3eMJIN) CJIYXKUJIM 30HOM KOYEBO-
T0 U OJYyKOUYEBOT'0 CKOTOBOZACTBA. JTU 3€MJIM Hace-
JISIV Pa3jIndHble HAPObI U TJIeMeHa, OCTaBJISASA CBOMU
COLIMOKYJIbTYPHBIN CJIe[l U HETIOBTOPUMbIE TPALUILIUU
BelleHUs X03IiCTBOBaHMs. BoraTelinas Ipupoa 3To-
ro Kpasd IpuBJeKajla BHUMaHWe MHOTOUYUCIEHHBIX
€CTeCTBOMCIbITATENEeN.

C Hauagsa XVIII Beka yka3aHHbIe TePPUTOPUY aK-
TUBHO ITOCEIATCI 60TaHUKAMU B X0/l 3HAMEHUTBIX
akagemMuueckux skcraepuiinii (I1.C. [Tammaca, C.I. 'me-
JguHa, U.A. TunbaenmrenTa, V.1, Jlenexuna u gp.) (Cbl-
TuH, 2019).

B paboTe HeMeIKOTO XMMWUKA U OGOTaHUKA
Kapsa Kmayca Flora der Wolgagegenden (1851),

One of the later pathways of the species into the
Crimea could be the importation of seeds of alfalfa,
which began to be actively cultivated in 1830 under the
conditions of arid steppe agriculture of the peninsula.
The infestation of alfalfa with weed seeds at that time
was obvious, and grain cleaning equipment was clear-
ly not enough (Brover, Shtelin, 2010). Judging by the
agrarian documents, in pre-revolutionary times, Rus-
sian knapweed was not often detected on the fields of
Crimea. Since the 1930s Russian knapweed began to
manifest itself as a segetal weed, littering the fields of
grain and row crops. The problem was exacerbated by
the extremely low understanding of weed biology and
the insufficient effectiveness of chemical methods of
plant protection of that time.

The years of Nazi occupation had a strong impact
on the agriculture of Crimea: its production base was
undermined, crop rotations were disrupted, fields were
littered with weeds. According to Vydrin, the annual
shortfall in the harvest of winter crops in the Crimea
was 4-5 million poods of grain (Russian knapweed
and its control, 1972). Investigating the reasons for
the sharp decline in yield, and sometimes the death of
crops, many explained this by the presence of Russian
knapweed. By 1969, botanists and agronomists unan-
imously noted the wide distribution of Russian knap-
weed throughout the peninsula (Vulf, 1969).

According to the data of the Border State Inspec-
torate for Plant Quarantine of the Ministry of Agriculture
of the USSR for 1968, Russian knapweed was already
distributed in 14 districts, 5 cities, 224 farms of Crimea
Oblast. The total area of outbreaks was 102 562.6 ha. The
greatest contamination was observed in the northern,
eastern and partly southeastern parts of the region.

From 1968 to 1980, an intensive control of Rus-
sian knapweed was carried out, which contributed to
a decrease in the area of contamination. As early as
1980, the area under Russian knapweed was 69 683
hectares (of which arable land — 58 939 hectares, pas-
ture — 7 921.8 hectares, vineyards — 744.6 hectares, or-
chards — 244.6 hectares, along roads — 856.6 hectares,
personal farms — 333 hectares). Over the period from
1999 to 2014, the situation stabilized, and the area
practically did not change (Distribution Survey, 1999).
Since 2015, the Southern Interregional Directorate of
Rosselkhoznadzor has been reviewing the areas of land
contaminated with Russian knapweed in Crimea.

Modern botanical studies on the study of the ad-
ventitious fraction of the flora of the Crimean Peninsu-
la show that its composition has changed significantly
over time due to the constant introduction of new plant
species. At the same time, of Russian knapweed is con-
sidered as an archeophyte; it was introduced before the
beginning of the 19 century, i. e., before the first floris-
tic reports on this territory (Bagrikova, 2013a; Bagriko-
va, 2013h).

Middle and Lower Volga Regions. For many cen-
turies, the southern and southeastern territories of
Russia (outlying lands) served as a zone of nomadic
and semi-nomadic cattle breeding. These lands were
inhabited by various peoples and tribes, leaving their
socio-cultural trace and unique traditions of managing.
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OMNMCHIBAIOIIEH G0TaHWYECKHE MCCIeIOBAHUS CTe-
ey MeXxJy pekaMu Ypaj u Bojiroit, mpoBe/ieHHbIE
B 1827 1. moJ; pykoBoAcTBOM mpodeccopa 3.P. IBepc-
MaHa, y’Ke YIIOMUHAETCs ropYak, KOTOPbhIH GbLI 06HA-
PY’KEH B OKPECTHOCTSIX HEMEIIKOM KoJIoHUY CapemnThl.
boraHuk u sHTOMOJIOT AjleKkcaHap bekkep, poLuB-
muiica B CapernTe U MOCBITUBIINY CBOIO KU3Hb U3Y-
YeHWI0 HYKHEBOJIKCKOY MPUPOMIbI, TAK)KE YKa3bIBAeT
9TOT BUJ, B 6ajikax y BOJITW U I10 TJIMHUCTBIM CTEIIsIM
(Becker, 1858). 13 Bcero 3TOro IOHITHO, YTO ropyYak
y2Ke TOTZa BXOJIWJI B COCTaB ITOJIyeCTECTBEHHBIX pac-
TUTEJIbHBIX COOBIIECTB, MPUYPOUEHHBIX K 9PO3MOHHO-
TIOABYKHBIM I'PYHTaM (HarpuMeD, 0 CKJIOHAM 6ajIoK
niy 6eperaM pek), ¥ BCTpeyvalics Ha 3aCOJIEHHBIX TJIN-
HUCTBIX TOHWKXEHUSX.

MO’KHO JIV1 TOBOPUTD, UTO FOPYAK ABJIIETCA ab0pH-
TeHHBIM JIJI 3TOU TeppPUTOPUY BuAoM? OIHO3HAUYHO
OTBETUTH Ha 3TOT BOIIPOC CJIOXKHO, TaK KaK pasrpaHu-
yeHre aboOpUreHHOT0 U aJBEHTUBHOIO KOMIIOHEH-
Ta CBS3aHO C OIpeJeJIeHHbBIMU TPYOHOCTIAMU. TeM
He MeHee T0JIyUeHHbIe JaHHbIe TT0Ka3bIBAIOT, YTO 3TO
OYeHb JPeBHUH 3aHOC (BO3MOXKHO, CBI3aHHBIH C BTOP-
’KeHVEeM BOWCK MOHTOJIbCKOY MMITEPUU WJIU ITPOU30-
HIeIUINI Jake paHee), KOTOPbIH cTasl DUKCUPOBAThCS
6oTaHuKaMu Ha py6exxe XVIII-XIX BEKOB, U UTO 3TOT
BU/J, MOXKHO KJIacCU(UIIUPOBATh Kak apxeo@ut. TouHoe
BPEMSI 3aHOCA CJIOXKHO YCTAHOBUTD, YUYUTHIBAS UCTOPU-
YecKoe IPOIIOE U STHUYECKYI0 TeTePOTreHHOCTh Tep-
puTopuu.

He MeHee BakHO Apyroe: ¢ KaKMX BpeMeH rop-
YaK CTAHOBUTCS 37IeCh COPHBIM BUIOM? K coXXaIeHMIo,
CYIECTBYET 3HAUNTEJIbHBIN PO6ES B 60TaHUYECKON
JIUTepaType TeX BpeMeH, BhI3BAHHBIN OTCYTCTBUEM
“HTepeca 60TaHUKOB K U3YUYeHUI0 COPHOM PACTUTENb-
HOCTU. MOXXHO ITPEITTIOJIOKUTE, YTO HAYaJIO €T0 U3yUe-
HUS OBIJIO CBSI3aHO C Pa3BUTUEM CEJIbCKOTO X03s1CcTBa
B KoHIIe XIX — HauaJye XX Beka.

C cepepunbl XIX Beka CpepnHee [ToBOJKBE CTAHO-
BUTCSI MHTEHCHBHO OCBanBaeMol TeppuTopueii. CTpo-
HUTEJIbCTBO 3aCEUYHBIX UEPT MOJI0XKMJIO Havyajio aKTUB-
HOMY 3aCeJIeHUI0 Kpasi, ero CeJbCKOX035MCTBEHHOHN
U ITPOMBICJIOBOM KOJIOHM3AI[MK, HauaBIIecs C cepe-
nuHbI XVII Beka 1 IpoAoJiKaBIIelics BIJIOTh 10 Havaja
XX Beka (KabbITOB U 11p., 2015).

VICTOPUKY OTMeYaJiu, YTO XapaKTePHOM YepToit
arpapHOro pasBUTHUSA [I0BOJIKbS B 9TO BpeMs ObLIN
9KCTEHCUBHBIE METOM bl 3eMJiefleNivia. [10]] TTOCEeBHI
1Y pacliaxaHHble 3aJIeXy, JIyra U macToulna. Yiayd-
IIIEHHUS B arPOTEeXHUKe ObLIN 3aMEeTHBI B KPECTbSIHCKUX
x03s7cTBax (hepMepCcKOTo TUIIA Ha CTemHOM tore Ca-
MapcKoil rybepHUY, B X031 CTBe HEMIIEB-KOJOHVCTOB
B [ToBo/KbeE. JKee3Hble JOPOTH A MOUIHBIN UM-
IyJIbC QOPMUPOBAHUIO TPOCTPAHCTBA XJI€OHOTO PhIH-
Ka [TOBOJIXKbSI U MHTEHCUDUIIUPOBAJIY CBSI3U PETU0-
Ha C JPYTMMU YacCTSIMU UMIIepUU. B pe3ynbraTe yxe
K Hauayy XX BeKa 3aBOJDKCKUE CTENU 06pesiu CTaTyC
poccUiCcKOM XKUTHUIILI, OTHOTO M3 OCHOBHBIX IIEHTPOB
TOBAPHOI'0 3€PHOBOTO IIPOM3BOJICTBA, IIOCTABIIUKOB
xJjieba Ha BHYTPEHHUWU U BHEIIHUU phIHKY (JlyOMaH
u ap., 2004).

TakuM o6pasoM, B XOlle pacHallkKy CTemen
MIPOUCXOAUJIN Pe3KUe MPoliecchl TpaHchopMaIIUU
€CTEeCTBEHHOU PaCTUTEJbHOCTYU C (OPMUPOBAHUEM
YHUKAJIBHOTO COPHO-II0JIEBOTO KOMILJIEKCA BUIOB. Be-
3001/IHbIe HA TTIEPBBIYA B3TJISA PACTEHUS, U3-3a CBOUX
OMOJIOTUUECKUX OCOOEHHOCTEM, CTAHOBUJINCH 3JIOCT-
HBIMU COPHSIKAMU M NpPUOOpeTasu YOUBUTEIbHO

The rich nature of this region attracted the attention of
numerous naturalists.

At the beginning of the 18™ century, these terri-
tories were actively visited by botanists during the fa-
mous academic expeditions (P.S. Pallas, S.G. Gmelin,
[.A. Gildenshtedt, I.I. Lepekhin, etc.) (Sytin, 2019).

In the work of the German chemist and botanist
Karl Klaus “Flora der Wolgagegenden” (1851), which
describes botanical studies of the steppes between the
Ural and Volga rivers, carried out in 1827 under the
guidance of Professor E.F. Eversman, Russian knap-
weed is already mentioned, which was detected in the
vicinity of the German colony of Sarepta. The botanist
and entomologist Alexander Becker, who was born in
Sarepta and devoted his life to studying the nature of
the Lower Volga, also indicates this species in the ra-
vines near the Volga and along the clay steppes (Becker,
1858). From all this, it is clear that even then Russian
knapweed was part of semi-natural plant communities
confined to erosionally mobile soils (for example, along
the slopes of gullies or river banks), and was detected
on saline clay depressions.

Is it possible to say that Russian knapweed is a na-
tive species for this territory? It is difficult to unequi-
vocally answer this question, since the distinction be-
tween the aboriginal and the adventive component is
associated with certain difficulties. Nevertheless, the
data obtained show that this is a very ancient drift
(possibly associated with the invasion of the troops of
the Mongol Empire or even earlier), which began to be
recorded by botanists at the turn of the 18"-19" cen-
turies, and that this species can be classified as an
archeophyte. The exact time of the drift is difficult to
establish, given the historical past and the ethnic hete-
rogeneity of the territory.

Another thing is no less important: since when
does Russian knapweed become a weedy species here?
Unfortunately, there is a significant gap in the botanical
literature of those times, caused by the lack of interest of
botanists in the study of weeds. It can be assumed that
the beginning of its study was associated with the devel-
opment of agriculture in the late 19™ — early 20" century.

Since the middle of the 19™ century, the Middle
Volga region has become an intensively developed ter-
ritory. The construction of the serif lines marked the
beginning of the active settlement of the region, its ag-
ricultural and commercial colonization, which began
in the middle of the 17 century and continued until
the beginning of the 20" century (Kabytov et al.,2015).

Historians noted that a characteristic feature of
the agrarian development of the Volga region at that
time was extensive farming methods. Under the crops
were plowed fallows, meadows and pastures. Improve-
ments in agricultural technology were noticeable in the
peasant farms of the farm type in the steppe south of
the Samara province, in the economy of the German
colonists in the Volga region. The railways gave a pow-
erful impetus to the formation of the Volga grain mar-
ket space and intensified the region’s ties with other
parts of the empire. As a result, by the beginning of
the 20™ century, the Trans-Volga steppes acquired the
status of a Russian granary, one of the main centers of
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aKTUBHYI )KM3HEHHYI0 CTPATETUIO IPU PETYIAPHOMU
06paboTKe TTOYBHI.

ITpodeccop JI.W. KazakeBuu (1965), orleHUBas
IIpoIlecc paccejieHUs Topuyaka B BoJsrorpazickoii
obyacTu, oTMeyvaJi, 4To A0 1939 1. ropuak 3acopsn
B OCHOBHOM HeoOpabaTbiBaeMble 3eMJin (IMMaHBbI,
MaZuHbl, TTIOMMEHHBIE U COJIOHYAKOBBIE Jyra). Ho
yXe K 1965 I. OH cTaj TPO3HBIM 3aCOPUTEJIEM TT0JIeH
c ob61eit mromaabo 164 Thic. ra. HauboJbinue Tep-
PUTOPUY OH 3aHUMAJI B 3aBOJDKCKUX ([TaytacoBCKuU,
CrapomonTaBcKuii, CpegHeaXTyOMHCKUH) 1 10)KHBIX
pationax (OxTa6pbckuii, CypoBukuHckuii, Kotesb-
HUKOBCKUH), HO ITOCTETIEHHO IIPOIBUTAJICS B IIPABO-
6epexbe Bosiru. OMHUM M3 Ba)KHBIX IIyTel pasHoca

Puc. 5. Ouar ropyaka nonsyuero

MannacoBcKoro paiioHa
Bonrorpapckoi obnactu, 2008 r.

(hoTo aBTOPOB) (photo by the authors)

Fig. 5. Russian knapweed
B NnoceBax MnweHuLbl Ha TeppuTtopun  outbreak in wheat in the territory
of the Pallasovsky district
of Volgograd Oblast, 2008

commercial grain production, suppliers of bread to the
domestic and foreign markets (Dubman et al., 2004).

Thus, during the plowing of the steppes, abrupt
processes of transformation of natural vegetation oc-
curred with the formation of a unique weed-field com-
plex of species. Harmless at first glance, plants, due
to their biological characteristics, became malicious
weeds and acquired a surprisingly active life strategy
with regular tillage.

Professor L.I. Kazakevich (1965), evaluating the
process of spreading of Russian knapweed in Volgo-
grad Oblast, noted that until 1939 Russian knapweed
contaminated mainly uncultivated lands (estuaries,
depressions, floodplain and solonchak meadows). But
already by 1965, it had become a for-
midable weed in the fields with a total
area of 164 000 hectares. It occupied
the largest territories in the Trans-Vol-
ga (Pallasovsky, Staropoltavsky, Sred-
neakhtubinsky) and southern regions
(Oktyabrsky, Surovikinsky, Kotel-
nikovsky), but gradually moved to the
right bank of the Volga. One of the im-
portant pathways for the weed is the
movement of hay and straw from in-
fected fields.

To date, Russian knapweed in
Volgograd Oblast has been registered
on an area of about 125 718.5 thou-
sand hectares (National report, 2022).
Thanks to phytosanitary measures
carried out by the Office of the Rossel-
khoznadzor in the Rostov Oblast, Vol-
gograd Oblast and Astrakhan Oblast
and the Republic of Kalmykia, the area
of quarantine phytosanitary zones in
the region has decreased by 73 thou-
sand hectares compared to 2010 (pre-
viously, quarantine phytosanitary
zones were established within the
boundaries of municipal districts).

Surveys conducted by employ-
ees of the Volgograd branch of FGBU
“VNIIKR” in 2006—-2008 showed a high
degree of contamination of crops in the
territory of the Pallasovsky, Olkhovsky,
Oktyabrsky districts. Thickets of Rus-
sian knapweed in some fields had both
amarginal heterogeneous location and
formed large concentric circles in the
center of the fields (Fig. 5-7). Over the
past 15 years, the situation has im-
proved significantly due to the intro-
duction of integrated plant protection
methods.

In the conditions of Volgograd
Oblast, effective measures in control of
Russian knapweed are regular mowing
(3-4 per growing season) before the
weed bears fruit; allotment of Russian
knapweed lands for fallows with subse-
quent grassing with perennial grasses

Puc. 6. NoceBbl KyKypy3bl, 3acopeHHble  Fig. 6. Corn crops contaminated

ropyakoM nosi3yunM, Ha TeppuTopum
Bonrorpapckoii o6nactu, 2006 1.
(cpoTo aBTOpOB)

by Russian knapweed on the territory
of Volgograd Oblast, 2006
(photo by the authors)

dutocaHutapus. KapaHtuH pactenunii 10
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CODHSIKA SBJISETCS TepeMelleHre CeHa M COJIOMBI
C 3apa)kKeHHBIX TTOJIEH.

Ha cerogHgamHui geHb ropuak B Bosrorpap-
CKOM 06J1aCTV 3apeTUCTPUPOBAH Ha IJIOIALU OKOJIO
125 718,5 TbIc. ra (HammoHadbHbIN Hokiaz, 2022).
Biaromaps ¢GuTOCaHUTAPHBIM MEPOIPUATUIM, TIPO-
BOIMMBIM YITpaBjeHueM Poccenbxo3Hazm3opa 1o Poc-
TOBCKOM, BoJirorpajickoil u AcTpaxaHCKOU 06JiacTaM
u Pecnybsivke KaJlMbIKUY, TJIOMAAb KapaHTUHHBIX
(huToCaHWTAPHBIX 30H HA TEPPUTOPUHU 06JIACTU COKpa-
TUJIAch Ha 73 ThIC. Ta 10 cpaBHeHwMIo ¢ 2010 I. (paHee
KapaHTUHHBIE QUTOCAHUTAPHbIE 30HbI OBLJIN YCTAHOB-
JIEHBI B TPAHUIIAX MYHUIUTIAJIbHBIX PAWOHOB).

O6cnemoBaHus, MPOBEAEHHbIE COTPYIHUKA-
mu Bousrorpajgckoro dunuana ®T'BY «BHUUKP»
B 2006-2008 rr., moKa3saJjy BbICOKYIO CTEIIeHb 3aCo-
PEHHOCTY TIOCEBOB Ha TeppuTopuu [1aniacoBcKOro,
OJsibx0BCKOT0, OKTSI6PHCKOTO PalioHOB. 3apPOCIIU TOP-
YakKa Ha OTJEJbHBIX MOJISIX UMeIU KaK KpaeBo Heox-
HOPOJHBIN XapaKTep Paclojio)KeHus, Tak U hopMu-
poBaJiyi 60/IbIIINE KOHIIEHTPUUECKYEe KPYTH 110 IIeHTPY
riosieit (puc. 5-7). 3a mpoueuive 15 JieT cUTyamus cy-
1EeCTBEHHO YIYUYLIWJIaCch, YTO CBS3aHO C BHEIPEHUEM
UHTETPUPOBAHHBIX METOLOB 3aL[UTHI PACTEHUN.

B ycnoBusx Bosrorpaackoit o6aactu 3pdekTus-
HBIMU MepaMu B 60pbbe ¢ TOPUaKOM SIBJISIOTCS pe-
TyJsIpHBbIE CKaIMBaHus (3—4 3a BETeTaIMI0) [0 I1JI0-
IIOHOIIEHMS COPHSKA; OTBeJleHrEe 3aTOPUYaKOBaHHBIX
3eMeJib 10/, TTaphl € TIOCJIEAYIUIUM 3aJIyKEHEM MHO-
TOJIETHUMU TPaBaMU WJIU MOCTAEeNYIOUIUM 2-JIeTHUM
II0OCEBOM O3UWMBIX 3€PHOBBIX KYJBTYP C ITOBBIIIEH-
HOII HOPMOY BbICEBA; MPOBeJleHVe 3—4 KyJIbTUBAIIUYN
Ha I0JIIX B coYeTaHuu ¢ 06paboTkaMu repbulugaMmu
CILJIONTHOTO AeticTBus (cMecu adupa 2,4-11 ¢ dharopacy-
JgaMoM, QJIYPOKCUTIUPOM, CYyAb(POHUIMOUYEBUHHBIMU
MTPOM3BOIAHBIMU, fUKaM60¥ u np.) (Cumopenko, 2018).
[TOJTHOTO YHUUYTOXKEHUS COPHSAKA MOXKHO JJOOGUTHCS TPU
COYETAaHUM arpOTEXHUUECKUX MEPOTIPUSATU C IPUMe-
HeHUueM repbuInioB.

Puc. 7. MoceBbl pbiXMKa NOCEBHOrO,
3aCOPEHHOr0 ropYaKkoM Mon3yunm,

Bonrorpapckoit o6nactu, 2006 T.
(choTo aBTOPOB)

Fig. 7. Camelina crops
contaminated by Russian knapweed
Ha Tepputopumn OkTA6pbckoro parioHa  in the Oktyabrsky district

of Volgograd Oblast, 2006
(photo by the authors)

or subsequent two-year sowing of winter crops with an
increased seeding rate; carrying out 3—4 cultivations
in the fields in combination with continuous herbi-
cide treatments (mixtures of 2,4-D ester with florasu-
lam, fluroxypyr, sulfonylurea derivatives, dicamba, etc.)
(Sidorenko, 2018). Complete destruction of the weed
can be achieved by combining agrotechnical measures
with the use of herbicides.

CONCLUSION

After analyzing the floristic lists and agronomic reports
of the beginning of the 18"-20™ centuries, an assump-
tion is made that Russian knapweed is an archeophyte
for the territory of the Crimea and the Lower Volga re-
gion. The total plowing of virgin steppes over the past
150 years, combined with a low level of agricultural cul-
ture and the lack of an integrated approach to crop pro-
tection, has led to the subsequent unfavorable phyto-
sanitary state of agroecosystems in southern Russia.
The results obtained indicate the need to carry out fur-
ther work on the inventory of lands contaminated with
Russian knapweed and measures for its eradication.
The authors hope to continue research on the recon-
struction of the distribution history of Acroptilon re-
pens (L.) DC. on the territory of Russia, taking into ac-
count a comprehensive morphological and molecular
genetic analysis.
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3AKJIIIOYEHUE

[Tocne aHanusa GIOPUCTUUYECKUX CIIMCKOB U arpo-
HOMHYECKUX 0TUeTOB Havajya XVIII-XX Beka gejaeT-
csI TIPEeJIIoJIOKEHE, UTO FOPYAK IMOJIBYYUH SABJISETCS
apxeodurtoM nysa Tepputopuu Kpeima u HuxHero
[ToBo/Kbs. TOTaJIbHAS paclialika IeJUHHBIX cTernel
3a nociepHue 150 jieT B cOUeTaHUY C HU3KUM YPOB-
HEeM KYJIbTYPbI 3eMJIefeJIVA U OTCYTCTBUEM KOMILJIEKC-
HOTO TOJIXO0/Ia 3aIlIVThI ITIOCEBOB CTajla MPUUUHOU 110~
cllenyrouero HebaronpusSTHOro (GUTOCAHUTAPHOTO
COCTOAdHUA arposkocucteM wra Poccuu. [TonyyeH-
Hble Pe3yJIbTaThl CBUIETEJLCTBYIOT 0 HE0OXOLUMOCTY
MIPOBOAUTH JajbHelIyl paboTy 1Mo MHBEHTapu3a-
MY 3aPaXKEHHBIX TOPYAKOM 3€MeJIb U MEPOIIPUATUA
10 ero YHUUYTOXEHUK. ABTOPBI HAZEITCH IIPOLOJI-
JKUTb UCCJIeLOBAaHUA I10 PEKOHCTPYKLUU UCTOPUU
paccenenus Acroptilon repens (L.) DC. Ha TeppUTOPUU
Poccuu ¢ yueToM KOMIIJIEKCHOTO MOP(OJIOTUYECKOTO
U MOJIEKYJIIPHO-TEHETUYECKOI'0 aHaJIn3a.
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