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AHHOTALINA
[TacneH KkapoauHcku Solanum carolinense L.. — “HBa3u-
OHHBIN BUJI CEBePOaMePUKAHCKOTO ITPOUCXOKIEHUS.
STO MHOTOJIeTHee BETETaTUBHO-TIOBU)KHOE pacTe-
HUe, KOTOPOe 6BICTPO KOJIOHU3UPYET HOBBIE TEPPU-
TOpUU. 3aCOPSIET TIOCEBBI COU, KyKYPY3bl, MIIEHUILHI,
a Takke cafpl, mactbunia u HeobpabaTeIBaeMble 3eM-
Ju. VICTOUHMKOM paccejieHUs ITacjieHa KapoJINHCKOr o
B MUpe SBJISIIOTCS 3aCOPEHHBIE €T0 CeMeHaMU IapTuu
MIPOJOBOJILCTBEHHBIX IPY30B U3 CTPaH, I'Zle OH IMINPO-
Ko pacmpocTpaHeH. COpPHAK Upe3BbIYallHO 3aCyX0-
YCTOMYUB 3a CUET MICUCTBIX COUHBIX KOPHEH, TITy60KO
MIPOHUKAKIINX B IIOUBY; TEHEBBIHOCJIUB, XOTS IIPEJ-
TIOYUTAET OCBELIeHHbIE MECTOOOUTAHMS; MOXKET PACTU
B Pa3/IMUHBIX TUTIAX [I0YB, BbIIEP)KUBAET 3aTOIJIEHUE.
TeM He MeHee eT0 IT0A3eMHbIE OPraHbl YYBCTBUTEIbHBI
K HU3KUM IIOJIOKUTEJNbHBIM TEMIIEPATYPaM U He BbI-
IepXMBAIOT OTPULIATEJIbHBIX TEMIIEPATYP. ITO Orpa-
HUYMBAET ero NPOABU)KEeHNE B CEBEePHbIE PETUOHBI
U B TOPUCTBIE MECTHOCTU. B nocnenHue gecaTuieTus
B €BPOTIeNCKUX CTPaHaX 3aperuCcTPUPOBAHbBI HOBBIE
ciiyyau o6HapyKeHUS TacjeHa KapoJMHCKOTO B T10-
ceBax PasJIMUHbBIX KYJIBbTYD, BJIOJIb JOPOT, BOJIM3U TTOP-
TOBBIX TeppUuTopuii. CrienquanucramMmu EBpormeiickoi
u Cpeau3eMHOMOPCKOM OPraHrU3aIluuy 110 KAPAaHTUHY
u 3amuTe pactenuii (EOK3P) GbLI TPOBeleH aHAIN3
(uTOCAHUTAPHOTO PUCKA, I10 pe3yJibTaTaM KOTOPOT0
racyieH KapoJWHCKUH ObLI BKIIIOUEH B CITMCOK KapaH-
TUHHBIX opraHu3mMoB EOK3P B cTaTyce orpaHUYeHHO
npucyTcTByioiero Buza (EPPO..., 2022). Ha Tepputo-
puu Poccuiickoyt demepaiiuy 3TOT BUJ, OTCYTCTBYET,
HO MMEET CTAaTyC KapaHTUHHOTr0 06bEKTA, TaK KaK Cy-
1eCTBYET BbICOKUI PUCK €T0 TPOHNKHOBEHUS U3 CO-
celHUX rocyfapcTB (Hampumep, U3 [py3un) Wiu pu
BBO3€ UMIIOPTHOIO CEMEHHOT'0 MaTepuanaa KyKypy-
3bl, COM, MIeHUIbl (MockajieHKo, 2001). B ycioBusix
MIPOUCXOAAIIMNX TII06AJIBHBIX KIUMATUUYECKUX U3Me-
HEHUM OCTPO BO3BHUKAET BOIIPOC, B KAKUX HMIMPOTAX
MOJKeT aKKJIMMaTU3UPOBaThCS ITacjieH KapoJuHCKUN
Ha TeppuTopum Poccuiickoit denepanuu. VdyueHNI0
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ABSTRACT
Solanum carolinense L., Carolina horsenettle, is an in-
vasive species of North American origin. This is a pe-
rennial vegetatively mobile plant quickly colonizing
new territories. It contaminates soybean, corn, wheat
crops, as well as gardens, pastures and uncultivated
lands. Its main pathway is food shipments contami-
nated with its seeds from countries where it is wide-
spread. The weed is extremely drought-resistant due to
its fleshy, succulent roots that penetrate deeply into the
soil; shade-tolerant, although prefers illuminated ha-
bitats. It grows in various soil types, and can withstand
flooding. However, its underground organs are sensi-
tive to low positive temperatures and cannot withstand
negative temperatures. This limits its advance to the
northern regions and mountainous areas. In recent
decades, new detection cases of Carolina horsenettle
have been registered in European countries in various
crops, along roads, near port areas. Specialists from
the European and Mediterranean Plant Protection Or-
ganization (EPPO) conducted a pest risk analysis, as a
result of which Carolina horsenettle was included in
the EPPO list of quarantine pests with the status of a
limitedly present species (EPPO..., 2022). This species
is absent in the Russian Federation, though has the sta-
tus of a quarantine pest, since there is a high risk of its
introduction from neighboring countries (for example,
from Georgia) or when importing corn, soybean, and
wheat seeds (Moskalenko, 2001). In the context of on-
going global climate change, the question arises in
what latitudes can Carolina horsenettle can adapt on
the territory of the Russian Federation. This article is
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0COOEHHOCTEH POCTa U Pa3BUTUS 3TOT0 BUIA B YCJIO-
BUSIX KOHTPOJUPYEMOT'O OTIbITA TTOCBSINEHA JaHHAs
CTaThs.

Knrouesvte cnosa. KapaHTUH pacTeHUM, QUTO-
CaHUWTapHbIEe PUCKY, UHBA3MOHHBIN BU, Solanum, Qe-
HOJIOTHS, CEMEHHAs IPOLYKTUBHOCTD.

BBEJEHUE

acjeH KapoJmHCKu# Solanum caro-
linense L. — MHOTOJIeTHee KOpHe-
OTTIPBICKOBOE pacCTeHUe, y KOTO-
poro u3 IPUIATOYHBIX ITOYEK Ha
rJaBHBIX U OOKOBBIX KOPHSX pas-
BUBAIOTCI HaJ3eMHbIe II00eTu —
KOPHEBBIE OTHPBICKY, CJIyXalllue
IIJIsT BETeTaTUBHOTO Pa3MHOXEHUS
(cM. puc. 1). B 6y1aronIpUSATHBIX YCIOBUSX PACTEHUS
MOT'YT JOCTUTaTh 10 1,2 M B BBICOTY, Pa3BUBAKOT MOII|-
HYI0 CUCTEMY YTOJIIEHHBIX KOPHEHN, TPOHUKAUIUX
Ha rybuny 6osiee 3 M (IInicki et al., 1962). Ctebiu,
JIUCTBSI, YallleuyKa IIBEeTKAa HECYT KpeIlKue >KeJIThle
KOJIIOUKY U yCaXkeHbI 3Be3UaThIMU BOJOCKaMu. JInc-
Ths IIeJIbHBbIE, OUepenHble, HA KOPOTKUX YepelrKax,
TIEPUCTO-JIOTIAaCTHBIE. LIBeTKM 060erojible, aKTHUHO-
MopdHbIe, coO6paHbl B BepXHel YacTy pacTeHUs B CO-
BeTusd-3aBUTKY. OKpacKa JIEIIECTKOB MOXXET OBbITh
6eJioit, Tory60BaTONM WMJIM CUPEHEBOU. [1JI0/bI-ATOIbI
JOCTUTAIOT OKOJIO 1-2 CcM B JOuaMeTpe; Hes3pejble
TIJIOBI OTJIMYAIOTCS XapaKTePHOM IOJI0CaTOM OKpac-
Kol ¢ 6ojiee TEMHBIMM 3€JIEHBIMU ITOJIOCKAMU, MIPU
CO3pEBAHUN STOAbl CTAHOBSTCS JXEJITHIMU C KOXU-
CTBIM OKOJIOTLIOZHUKOM. CeMeHa 2—3 MM B JjuaMeTpe,
OKPYTJIO-OBaJIbHbBIE, CXaThle C GOKOB, JKEJITOTO WU
KOPUYHEBOTO IBeTa C MeJKoOyropuaToll MacJsaHU-
CTO¥ ITOBEPXHOCTHIO.

[TacyeH KapoOJIUHCKUYN ABJIsIeTCS a6OPUTEHHBIM
BusoMm CeBepHoli AMepuku. Ha Tepputopuu Coenu-
HeHHBIX [IITaTOB 3TOT BUJ, BCTpeUYaeTCs BO BCEX IIITa-
Tax, KpoMe HeBasbl, BatioMuHra, MoHTaHbl, CeBEpPHOMU
IakoTsl, 'aBalieB, AJIICKU, IPUYEM B CEMU IITaTax
CIIIA macyieH cuMTaeTcs BpefoHocHbIM (Darlington,
1847; Wahlert et al., 2015). Ero Takxe MOYXHO Hali-
TU B caMBbIX I0KHBIX yacTax Kaunanmsl (KBebek, OHTa-
puo) u B HoBo#i IlloTnmauguu (Bassett, Munro, 1986;
VASCAN, 2021).

PacmpocTpaHeHue Buga B LleHTpanbHOl (Mek-
cuka, lautn) u I0kHON AMepuKe He MOATBEPXKIEHO
¥ OTPUIIAETCS PALOM aBTOpoB (Martinez et al., 2017;
Wahlert et al., 2015; Stehmann et al., 2015).

B Xome pa3sBUTHS TOPTOBBIX OTHOIIEHUN U He-
npeaHaMePEeHHON MHTPOAYKIIUY MacjieH KapoJuH-
CKUU CTaJl PACIIPOCTPAHITHCS Ha APYTre KOHTUHEHTHI
(cM. puc. 2 u Tabuiry).

Ha TeppuTtopuu EBpOIMENCKOT0 KOHTUHEHTA
S. carolinense pacripocTpaHeH B 15 cTpaHax, rje oT-
MeuYeH BOJIM3Y IIOPTOB, 000YMH JTOPOT U 110 OGeperam
PEeK, B MOJIX KYKYpPy3bl ¥ HeJaJIeKO OT KUBOTHO-
Bomueckux epm (CABI, 2021). B 2022 1. ciernuaiu-
cramu EOK3P 1nipu yyacTuu Hay4YHBIX COTPYLHUKOB

devoted to the study of the growth and development
characteristics of this species under controlled expe-
rimental conditions.

Key words. Plant protection, pest risks, invasive
species, Solanum, phenology, seed productivity.

INTRODUCTION

olanum carolinense L. is a a perennial

root-sprouting plant in which above-ground

shoots develop from adventitious buds on the

main and lateral roots — root shoots, which

serve for vegetative propagation (see Fig. 1).
In favorable conditions, plants can reach up to 1.2 m
in height and develop a powerful system of thickened
roots that penetrate to a depth of more than 3 m (IInic-
kietal.,1962). The stems, leaves, and calyx of the flow-
er bear strong yellow spines and are lined with star-
shaped hairs. The leaves are entire, alternate, on short
petioles, pinnately lobed. The flowers are bisexual, ac-
tinomorphic, collected in the upper part of the plant
in curlicue inflorescences. The color of the petals can
be white, bluish or lilac. The fruits are berries about
1-2 cm in diameter; unripe fruits have a characteris-
tic striped color with darker green stripes; when ripe,
the berries become yellow with a leathery pericarp.

(Horse-nettla)

Puc. 1. O6wuin o6nuk nacneHa Fig. 1. General appearance
KapoJIMHCKOrO (M3 KHUMU of Carolina horsenettle

Runnels H.A., Schaffner J.H. (from the book Runnels H.A.,
Manual of Ohio Weeds, Schaffner J.H. Manual of
1931, p. 73) Ohio Weeds, 1931, p. 73)

Hosbpb N2 4 (16) 2023 41



OUTOCAHUTAPHbBIE PUCKU

PEST RISKS

OT'BY «BHUVIKP» GbLI ITPOBENIEH
aHaJiu3 GUTOCAHUTAPHOI'O PUC-
Ka IJig racjieHa KapOoJIMHCKOTO
U TIPUHSATO pPellieHre 0 BKIIYe-
HUM €T0 B CIIMCOK KapaHTUHHBIX
opranusmoB EOK3P B cTaTyce
OrpaHWYEHHO MPUCYTCTBYIOIIE-
ro Buga (A2). [I[puYKHOM IIpOBe-
IeHUsa OAaHHOTO aHajlu3a CTajau
HOBbIe OOHApPY)XeHUS COPHIKA
Ha TEPPUTOPUU CTPaH EBPOMHI.
OCHOBHBIM BEKTOPOM IIEpeHOCca
racjieHa KapoJIMHCKOTO Ha COBpe-
MEHHOM 3Tare 6bLIN MPU3HAHbI
3aCOpPEeHHbIe MapPTUY MHIIeHUIII,
KYKYypy3bl, COU, UMIIOPTUPYyEMbIE
U3 CTPaH pacrpoCcTpaHeHUs Cop-
aaka (EPPO..., 2022).

TTacjaeH KapoJWHCKUM 06Ja-
laeT BBICOKOU KOHKYPEHTOCIIO-
COBGHOCTBIO TI0 CPABHEHMUIO C JIPY-
TUMY BUJIaMU PACTEHUH U TPYIHO
MO JaeTCsl KOHTPOJII0 Ha TI0JISIX
¥ macT6uiax, 6bICTPO PasMHO-

Puc. 2. CoBpeMeHHoe pacnpocTpaHeHue

Solanum carolinense L. B Mupe
(3eneHble TOUkUN — 06HapyXXeHUs BUpa
B €CTECTBEHHOM apearne, XenTble
TOUKU — 0BHapyKeHns Buaa Bo
BTOPMYHOM apearne, N10BbIM LLBETOM
BblAeneHbl 3heMepHblie Nonynauun
Bupa) (no https://gd.eppo.int/taxon/
SOLCA/distribution c usmeHeHuaAMM)

Fig. 2. Current distribution of

Solanum carolinense L. in the world

(green dots — detection of the species in its
natural range, yellow dots — detection

of the species in the secondary range,
ephemeral populations of the species

are highlighted in purple)

(from https://gd.eppo.int/taxon/
SOLCA/distribution, with changes)

JKaeTCsl BereTaTUBHO (0Tpe3kaMu

KOpHEW), a Takke ceMeHHbIM nyTeM (Todua, 1975).
S. carolinense SBIIIETCS X03IMHOM MHOTUX HACEKOMBIX,
rpuboB U BUPYCOB, KOTOPbIE MOTYT ObITH OTIACHBI JIJIsT
CeJIbCKOXO035MCTBEHHBIX PACTEHUH. B cuily TOTO, UTO
UCKOpEeHEeHNUe NAaHHOTO BUJA B MecTaX BHEJLDEHUS
BecbMa 06peMEHUTENBHO U 3aTPAaTHO, UCIIOJIb3YIOTCS
TIPeBEeHTVBHbBIE MEPHI 110 ITPeJIOTBPAIlleHUI0 ero 3aHO-
ca u paccenenusd. OfHa U3 HUX — BHECEHME BU/JIa B Ka-
pPaHTHUHHBIE [IEPEYHMU.

[TacieH KapoOJMHCKUU BKJIIOUEH B KapaHTUH-
Hble TepeyHu Yunu, Mekcuku, Mizpaund, Mopganuu,
V36ekucraHa, Asepbanimxkana, ['pysun u ctpad EA3C
(https://www.ippc.int/ru).

B CCCP maciyieH KapOJWHCKUNM HEOJLHOKPATHO
peructpupoBasu Ha JlajibHeM BOCTOKe Kak 3aHOC-
veii Bup, (Bydy, llIBbIAKasA, 1981). 3TO 6BLIM HAXOIKM
eIMHUYHBIX PACTEHUN PSIJIOM C TEPPUTOPHEN TTOPTOB
U )KMUBOTHOBOJUECKUX (PepM 110 pa3BeLEeHUI0 KPyII-
HOT'0 POraToro CKOTa M CBUHEHN, KOTOPhIe MoJIydaniu
JKMBIX UMIIOPTHOM COU, 32aCOPEHHBIN ceMeHaMU I1ac-
JIeHa KapOJIWHCKOI'0, HA KOPM ’KMBOTHBIM. KapaHTUH-
Hag ciy6a ITpruMophs YCIIeNTHO JIMKBUIVPOBaJia Bce
9TU MeJIKVe OYaru.

Ha coBpeMeHHOM sTarie opulivaabHble CBEeHUS
0 QUTOCAHUTAPHOM COCTOSTHUU TeppuTopuu Poccuti-
ckott defepanyy v aHaIu3 QIOPUCTUYECKUX JAHHBIX
IO TBEPKAAI0T (PaKThl OTCYTCTBUS COPHSKA HA TEPPU-
topuu crpanbl (Kozchevnikov et al., 2019; Vinogradova
et al., 2020). C yueTOoM BP€JOHOCHOCTH aHHOTO BUA
JLJIS CEIbCKOTO X039#cTBa S. carolinense o-TIpeXXHEMY
COXPaHsSIeT CTAaTyC KapaHTUHHOTO 00bekTa EquHOTO
TIepevHs KapaHTUHHBIX 00beKTOB EASC.

Jlo cux TIop Hay4YHO He 060CHOBAH IIPOTHO3MPYe-
MBIH ITOTEHIIUAJIbHBIN apeas 3TOT0 BUa, I 0COOEHHO
€ro ceBepHas rpaHuIla. I3BeCTHO, UTO OCHOBHOU ape-
aJl copHAKa Ha TeppuTtopuu CIIA pacnoioxeH Mexay
30° u 45° ceBepHOU MUPOTHI. [TacieH KapoJNHCKUHN
TEeTLJIO- Y CBETOJIFOOUB, OBICTPO PACTET B )KaPKYTO IIOTO-
oy (Ilnicki et al., 1962). COpHSIK Upe3BbIUYAHO 3aCyX0-
YCTOWYUB 3a CUET MSICUCTBIX, COUHBIX KOPHE, Ipo-
HUKAIUIUX B TTI0YBY Ha TIy6uHY 6Gosiee 3 M (Bradbury,

Seeds 2—-3 mm in diameter, round-oval, laterally com-
pressed, yellow or brown in color with a finely tuber-
ous oily surface.

Carolina horsenettle is a native North American
species. In the United States, this species occurs in all
states except Nevada, Wyoming, Montana, North Da-
kota, Hawaii, and Alaska, and in seven US states it is
considered harmful (Darlington, 1847; Wahlert et al.,
2015). It can also be detected in the southernmost
parts of Canada (Quebec, Ontario) and Nova Scotia
(Bassett, Munro, 1986; VASCAN, 2021).

The distribution of the species in Central (Mexi-
co, Haiti) and South America has not been confirmed
and is denied by some authors (Martinez et al., 2017;
Wabhlert et al., 2015; Stehmann et al., 2015).

As trade relations developed and unintentional
introductions, Carolina horsenettle began to spread to
other continents (see Fig. 2 and Table).

On the European continent, S. carolinense is dis-
tributed in 15 countries, where it is recorded near
ports, roadsides and river banks, in corn fields and
near livestock farms (CABI, 2021). In 2022, EPPO spe-
cialists, with the participation of FGBU “VNIIKR” re-
searchers, analyzed the pest risk for Carolina horse-
nettle and decided to include it in the EPPO list of
quarantine pests in the status of a limitedly present
species (A2). The reason for this analysis was new de-
tections of the weed in European countries. The main
pathway of Carolina horsenettle at the present stage
was recognized as contaminated consignments of
wheat, corn, and soybeans imported from countries
where the weed is distributed (EPPO..., 2022).

Carolina horsenettle is highly competitive com-
pared to other plant species and is difficult to control in
fields and pastures; it quickly reproduces vegetative-
ly (by root cuttings) and also by seed (Todua, 1975).

duTocaHuTapusi. KapaHTuH pactenuii =~ 42
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Ta6uauiia. Pacipoctpanenue Solanum carolinense L. B ctpanax mupa (https://gd.eppo.int/)
Table. Distribution of Solanum carolinense L. around the world (https://gd.eppo.int/)

PacnipocTpaHeHue, Distribution, JIuTepaTypHbI€e CCHLIKHU
CtrpaHa peruoH Country region References
CEBEPHASI AMEPUKA NORTH AMERICA
Kauaza IIPUCYTCTBYET Canada present Bassett, Munro, 1986; VASCAN, 2021
CIIIA TIPUCYTCTBYET USA present USDA, 2001; Wahlert et al., 2015

LEHTPAJIbHA{A 1 I0}KHASI AMEPUKA

CENTRAL AND SOUTH AMERICA

Mekcuka OTCYTCTBYET HbIHE Mexico now absent D’Arcy, 1974; Wahlert et al., 2015
lautn OTCYTCTBYET HbIHE Haiti now absent D’Arcy, 1974; Wahlert et al., 2015
bpasuiuga OTCYTCTBYET HbIHE Brazil now absent D’Arcy, 1974; Wahlert et al., 2015
EBPOIIA EUROPE
ABcTpus TIPUCYTCTBYET Austria present Follak, 2020
Benbrus JIOKAJIbHO TIPUCYTCTBYeT  Belgium locally present  Manual of Alien Plants of Belgium, 2021
XopBaTus JIOKAJIbHO IIpucyTcTByeT  Croatia locally present  Milovic, Miti¢, 2012
Yemickas Pecrybsinka JiokaiabHO mpucyTcTByeT  Czech Republic locally present  PysSek et al., 2012
OUHIAHIUA JIOKaJIbHO IpucyTcTByeT  Finland locally present  FinBIF, 2021
dpaHLUa NIPUCYTCTBYeT France present G. Fried, pers. communication, 2021
TepmaHuga IIPUCYTCTBYET Germany present Junghans, 2013
I'pysus TIPUCYTCTBYET Georgia present Aleksidze et al., 2021
Uranusa NIPUCYTCTBYeT Italy present Portal to the Flora of Italy, 2021
Hunmepiasmbl JlokaJbHO mpucyTcTByeT  Netherlands locally present  Dirkse et al., 2007
Hopserusa JIOKAJIbHO IIpUCYTCTBYeT  Norway locally present  Ouren, 1987
PyMbIHUS TIPUCYTCTBYET Romania present Anastasiu et al., 2011
Vcnauuga TIPUCYTCTBYET Spain present Pérez et al., 2020
[IBefitiapus JIOKAJIbHO MIPUCYTCTBYeT  Switzerland locally present  Brodtbeck, Huber, 1988
YKpauHa OTCYTCTBYET HbIHE Ukraine now absent Burda, 2018
Benukob6puTaHus JIOKaJbHO IpucyTcTByeT  Great Britain  locally present  Stace, 2019
A3ud ASIA
dnonus TIPUCYTCTBYET Japan present Miyazaki et al., 2005
Vnpus TIPUCYTCTBYET India present Kosaka et al., 2010
0xxHasa Kopes IIPUCYTCTBYET South Korea present Ryu et al., 2017
Banrnazger MIPUCYTCTBYET Bangladesh present Mandal et al., 2014
Kurait TIPUCYTCTBYET China present Lietal.,, 2006
Holm et al., 1979; but not mentioned
Henan OTCYTCTBYET HbIHE Nepal now absent in the Annotated Checklist of
the Flowering Plants of Nepal, 2021
OKEAHUA OCEANIA
ABcTpanus OTCYTCTBYET HbIHE Australia now absent Auld, 2003
HoBag 3enmangus TIPUCYTCTBYET New Zealand  present Webb et al., 1988
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Aldrich, 1957). B UICKyCCTBEHHBIX OMIBbITaX OBLIO ITOKA-
3aHO, YTO AJUTEJbHAs OTPULlaTeJIbHAs TeMIlepaTypa
TPYHTA SBJSIETCS KPUTUYHOM IS IOSIBJIEHUS] HOBBIX
KOPHEBBIX OTTIPbICKOB (Basset, Mundo, 1986). [To MHe-
HUIO aBTOPOB, 3TO MOXXET 00'bSICHUTD, IOUEMY CEBEP-
Has TpaHUIla pacIpoCcTpaHeHMs nacjeHa B KaHaze
npoxonur 1o K0xxuoMmy OHTapuo, rlie OTMEYEHO IIPo-
HUKHOBEHUE KOopHel Ha rinybuHy 6osee 1 M, TO eCThb
HIKe JIMHUY ITPOMEP3aHUs TTOYBbI 3MMOM. TakuM 06-
pasoM, IJIaBHBIM CIIePKMBaIIUM (HAaKTOPOM B IIPO-
IBVDKEHUM COPHSIKA B CEBEPHBIE MIUPOTHI, TI0-BULU-
MoMy, 6yoyT HU3KUE TEMITEPATyPhl B SUMHUI TIEPUO]T.
YUuThIBasi, YTO HKOJIOTMUECKUE TIPETIOUTEHUS BULA
U 3aHUMaeMble UM MeCTOOOUTaHUS U3ydeHbl HeJlO-
CTATOYHO TI0JTHO, HEOOXOIUMO OLIEHUTD aJallTUBHbBIN
TIOTEeHIIMAaJ 3TOTO BUA IPUMEHUTENBHO K ITPUPOJHO-
KJIMMaTUYeCKUM ycaoBugaM Poccuu.

LlesibI0 MCCIEOBAaHUS SIBJISAIOCH U3YyUYEHUE Ce-
30HHOTO0 Pa3BUTHUS TTacjieHa KapOJIUHCKOTO B YCJIOBU-
SIX YMepeHHO KOHTUHEHTAaJIbHOTO kaumMata CTaBpo-
TTOJIBCKOT'O KPasi.

MATEPUWAJIBI U METO/IbI

CeMeHa nacjieHa KapoJIMHCKOTO ObLIIY COOpaHbI HAy Y-
HbIMU coTpynHukamu GI'BY «BHUVIKP» K.A. I'pebeH-
HUKOBBIM U C.I0. MyxaHOBBIM B Pecriy6irike A6xa3uu
B ceHTs60pe 2019 1. Teorpaduyeckrie KOOPAUHATHI Me-
cra cbopa: 42.632001 N, 41.645932 E.

B 2021 r. cemeHa macjeHa KapOJIMHCKO-
ro ObLIM IIPOPOINEHbl B KAPAaHTUHHOU TeIlIulie
®TBY «BHUUKP» (p. 1. BbIKOBO, MOCKOBCKast 00J1.).
B ampesie Toro e rozma 2-MeCA4YHY0 paccaly BblCaau-
JIX B IOCAJIOYHbIe OETOHHBIE KOJIbIla KAPAHTUHHOTO
yuacTtka [Taturopckoro punuana ®IBY «BHUVKP».

KapaHTUHHO-UHTPOAYKIIMOHHBIY YyYaCTOK ObLI
noctpoeH B 2012 r., mpeacTaBIsgeT cob60 IIPIMO-
YTOJIBHUK CO CTOPOHAMU 9 X 22 M U COCTOUT U3 24 KO-
Jiell. BHyTpu yJyacTKa Haxo4aTCS BKOIIAHHbIE B 3€M-
JII0 IN3UMETPBI — 6EeTOHHBIE IT0CAaIOYHbIe KOJbIIa,
IpecTaBagoIe cO00M CcrIapKy U3 ABYX JKejle30-
6eTOHHBIX KoJiell fuaMeTpoM 1000 MM U BBICOTOM
900 MM, yCTaHOBJIEHHBIX APyl Ha npyra. KoJub-
1ja HaXOAATCSd Ha pacCTOgHUHU 1 M APYyr OT Apyra.
[IpocTpaHCTBO MeXAY JIU3UMeTPaMU HOKPBITO
0,5-MeTpOBBIM cji0eM Iecka 1 0,1-MeTPOBBIM CJI0EM
KepaM3uTa. YUacTOK OGHECEH M0 ITePUMETPY IOJIN-
KapbOHATHBIM OTPaKJIeHNEM BbICOTOH 2,5 M, CTEHBI
BhIIE 3a60pa U KPbIIIa 3aTIHYThI MEJIKOSTYENCTON
MeTaJJINYeCcKOH CeTKOM Cc gueiikaMu 2 X 2 ¢M, Tpe-
IoTBpalllainel MPOHUKHOBEHNEe IITUIL. Ha Teppu-
TOPUU y4acTKa eCThb KpeMaTop IJd COKUTaHUS pac-
TUTEJbHBIX OCTATKOB (CM. puc. 3).

denosioruueckue HabJOAEeHUST MPOBOIU-
JU C KOHIIAa Mas OO KOHIa OKTI6psI B TeueHUe
2021-2023 rr. c uHTepBaJIoM B 7—10 AHEH COTIaCHO
0o0LIeNPUHATHIM MeTogukaM (MeTomuka GheHOoJ0-
TUYeCcKUuX..., 1975; Kynpusaos, 2013). Peructpupo-
BaJIX OAThI U NPOJOJIKUTEJIBHOCTD MTPOXOXKIEHUSI
OCHOBHBIX (a3 pa3BUTHUSA pPacTeHUI: oTpacTaHuUe,
Bereranus, 6yTOHMU3aII ¥, [BETEHUE, TNIOJOHONUIEHUE
u ¢haza OTMUPAHUS HaI3eMHBIX 106eroB. Onpenee-
HUe 06111eil ceMeHHOU MPOAYKTUBHOCTY ITPOBOAUIU
BECOBBIM METOZIOM. JKM3HECIIOCOOHOCTh CEMSH OITpe-
IeJsiid TIOCPEACTBOM OKpaIlIMBAHUSA 3apPOJbINIeit
1-TIPOIIEHTHBIM PACTBOPOM XJIOPUCTOTO TETPA30JINS
(MeTomuueckue..., 2014).

S. carolinense is the host of many insects, fungi and vi-
ruses that can be harmful to crop plants. Due to the
fact that the eradication of this species in places of in-
troduction is very difficult and costly, preventive mea-
sures are used to inhibit its introduction and spread.
One of them is adding the species to quarantine lists.

Carolinian horsenettle is included in the quaran-
tine lists of Chile, Mexico, Israel, Jordan, Uzbekistan,
Azerbaijan, Georgia and the EAEU countries (https://
www.ippc.int/ru).

In the USSR, Carolina horsenettle was repeated-
ly recorded in the Far East as an alien species (Buch,
Shvydkaya, 1981). These were the finds of single
plants near the territory of ports and livestock farms
for breeding cattle and pigs, which received import-
ed soybean cake, contaminated with Carolina horse-
nettle seeds, for animal feed. The quarantine service of
Primorye successfully eliminated all these small out-
breaks.

Currently, official information on the phytosani-
tary state of the Russian Federation and analysis of
floristic data confirm the absence of the weed in the
country (Kozchevnikov et al., 2019; Vinogradova et al.,
2020). Taking into account the harmfulness of this spe-
cies for agriculture, S. carolinense still retains the status
of a quarantine pest in the EAEU Common List of Qua-
rantine Pests.

The predicted potential range of this species, and
especially its northern border, has not yet been sci-
entifically substantiated. It is known that the main
habitat of the weed in the United States is located be-
tween 30° and 45° north latitude. Carolina horsenettle
is heat- and light-loving and grows quickly in hot
weather (IInicki et al., 1962). The weed is extremely
drought-resistant due to its fleshy, succulent roots that
penetrate the soil to a depth of more than 3 m (Brad-
bury and Aldrich, 1957). In artificial experiments it
was shown that long-term negative soil temperature is
critical for the emergence of new root shoots (Basset,
Mundo, 1986). According to the authors, this may ex-
plain why the northern limit of its distribution in Cana-
dalies in southern Ontario, where root penetration to a
depth of more than 1 m has been noted, that is, below
the frost line of the soil in winter. Thus, the main limit-
ing factor in the advancement of the weed to northern
latitudes will apparently be low temperatures in win-
ter. Considering that the ecological preferences of the
species and the habitats it occupies have not been fully
studied, it is necessary to assess the adaptive potential
of this species in relation to the natural and climatic
conditions of Russia.

The purpose of the study was to study the seaso-
nal development of Carolina horsenettle in the tempe-
rate continental climate of Stavropol Krai.

MATERIALS AND METHODS
S. carolinense seeds were collected by the
FGBU “VNIIKR” researchers K.A. Grebennikov and
S.Yu. Mukhanov in the Republic of Abkhazia in Septem-
ber 2019. Geographic coordinates of the collection site:
42.632001 N, 41.645932 E.
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Puc. 3. 06w Bug
KapaHTUHHOIO yyacTka
MaTturopckoro cmnuana of the Pyatigorsk branch

Fig. 3. General view
of the quarantine area

droy «BHUUKP» of FGBU “VNIIKR”
(choTo J1.E. Oemywknron) (photo by L.E. Demushkina)

[IpoBOAUIY OTBITHI TI0 U3YUEHUI0 TEMIIOB Ha-
pacTaHusg Macchl KOPHEBOM CHCTEMBbI IIacjeHa Kapo-
JIMHCKOTO. JIJIs 3TOTO B OTHEJIbHbIE TOPUIKY 06 bEMOM
7 J BBICAXXMBAJIX OTPE3KM KOPHEN ITacjeHa Kapo-
JIMHCKOTO 110 2,5 ¢cM gauHou u 0,5—-0,6 CM TOJIIMHON
Ha IyomHy 5—7 CM B 5-KpaTHOI ITOBTOPHOCTHU. [1pes-
BAapUTEJIbHO OIPEeeJIiv MacCy KaXXIoro oTpeska
KOPHS Ha TeXHUUYECKMX BecaX, KOTopas cocTaBuJja
B cpenHem 0,67 + 0,02 1.

KnumaTudeckre 0COOEHHOCTH peruoHa 1uccie-
IOBAHUS XapaKTepU3yI0TCA CIeyIUMMU IapaMe-
TpaMu. [IATUTOPCK PacIIOJ0XeH B IIpeAropbax [nas-
Horo KaBkasckoro xpebra. [IJist perroHa XapaKTepeH
yMepPeHHO KOHTWHEHTAJNbHBIN, CTEITHON KJIUMAT
C MATKOU 3MMOU U )KapKUM JIeToM, 6e3 pPe3Kux Ko-
JiebaHUl TOAOBBIX U CYTOUHBIX TEMIIEPATYP, C yMe-
PEHHBIM KOJIMYECTBOM 0CaJKOB, 0K0Jio 500 MM/ro,
TJIaBHBIM 00pa30M B ampejie — OKTsg6pe. Haubosbias
OTHOCUTEJIbHAs BJIaKHOCTb — B fIekaope (80%), Hau-
MeHbInas — B utogie (54%). 3uMa yMepeHHO MArKasd,
anuTtca 2—-3 Mecsila. MOpo3Hble JHU U CHEXHBIN
TIOKPOB JepKaTcs OT HECKOJbKUX AHeN m0 1-3 He-
menb. CpeqHsaga TeMIlepaTypa MIOJS COCTABJILET
+22 °C, HO MoXxeT nogHuMaTthbed go +40 °C. Temme-
paTypa B 3UMHUU nepuom kojebyieTcd B AuanasoHe
ot 0 10 -4 °C ¢ pegkumu Mmopozamu g0 —20 °C. CpegHe-
TOJI0BOE KOJIMYECTBO 0CaAKOB — 861 MM. HauboJibiliee
KOJIMUECTBO OCAJIKOB MMPUXOAUTCS Ha Mall — UIOHb.
KosnuecTBO COJTHEUHBIX AHEH B rony — 73. ['ocmoz-
CTBYIOT BOCTOUYHBIE U IOTO-BOCTOYHBIE BETPHI, CPEL-
HsIsSI CKOPOCTb KOTOPBIX cOcTaBiigeT 2,5 M/c (1o maH-
HBIM cauTa https:/ru.wikipedia.org/).

PE3VJIBTATBI U OBCYKJIEHHNE

B mepBrIil o HabameHu# (2021) pacTeHus mac-
JIeHa KapOJIMHCKOT'0 XOPOIIo pa3BUBaJIMCh, BHICOTA
noberos 6b11a B cpegHeM 110 cm. [IepBbie IIBETKU
Ha pPacTeHUIX ITOIBUINCh 5 MI0JIS; IIBETeHNE IPOI0JI-
JKaJI0Ch OKOJIO IBYX MecsIieB. HecMOTpst Ha 00UJIbHOE
IIBETEHUWE U HAJIMUME OMBLIUTENEH, K KOHITY CE30Ha
3aBA3aJI0Ch TOJIBKO 2 IJIoZa. B KOHIle Bereralu-
OHHOTO TIeproJa YacTb pacTeHUN OblJIa OCTaBJIeHA
B KOJIbIIAX yYaCTKa Ha 3UMY ZIJisI OIleHKU CII0CO6HO-
CTY BO30OHOBJISITBCS OT KOPHEH Ha CJIeAYIOIIUIA TOg.

In 2021, Carolina horsenettle seeds were germi-
nated in the quarantine greenhouse of FGBU “VNIIKR”
(Bykovo, Moscow Oblast). In April 2021, 2-month-old
seedlings were planted in concrete planting rings
of the quarantine site of the Pyatigorsk branch of
FGBU “VNIIKR”.

The quarantine-introduction site was built in
2012; it is a rectangle with sides 9 x 22 m and con-
sists of 24 rings. Inside the site there are lysimeters
dug into the ground — concrete planting rings, which
are a pair of two reinforced concrete rings with a dia-
meter of 1000 mm and a height of 900 mm, installed
on top of each other. The rings are 1 m apart. The space
between the lysimeters is covered with a 0.5-meter lay-
er of sand and a 0.1-meter layer of expanded clay. The
site is surrounded around the perimeter by a polycar-
bonate fence 2.5 m high, the walls above the fence and
the roof are covered with fine-mesh metal mesh with
2 x 2 cm cells, which prevents the penetration of birds.
There is a cremator on the site for burning plant resi-
dues (see Fig. 3).

Phenological observations were carried out from
the end of May to the end of October during 2021-2023,
with an interval of 7-10 days according to generally
accepted methods (Methods of phenological..., 1975;
Kupriyanov, 2013). The dates and duration of plant
development main phases were recorded: regrowth,
vegetation, budding, flowering, fruiting and the phase
of death of above-ground shoots. The determination of
total seed productivity was carried out by the weight
method. The viability of seeds was determined by
staining the embryos with a 1% solution of tetrazoli-
um chloride (Guidelines..., 2014).

Experiments were conducted to study the rate
of S. carolinense root system mass increase. To do this,
S. carolinense root pieces of 2.5 cm long and 0.5-0.6 cm
thick to a depth of 5-7 cm were planted in separate
7-liter pots in 5-fold repetition. The mass of each root
segment was preliminarily determined on technical
scales, which averaged 0.67 + 0.02 g.

The climatic features of the study region are cha-
racterized by the following parameters. Pyatigorsk is
located in the foothills of the Main Caucasus Range.
The region is characterized by a moderate continen-
tal, steppe climate with mild winters and hot sum-
mers, without sharp fluctuations in annual and dai-
ly temperatures, with moderate precipitation, about
500 mm/year, mainly in April — October. The high-
est relative humidity is in December (80%), the low-
est is in July (54%). Winter is moderately mild, last-
ing 2—3 months. Frosty days and snow cover last from
several days to 1-3 weeks. The average July tempera-
ture is +22 °C, but can rise to +40 °C. Temperatures
in winter range from O to —4 °C with rare frosts down
to—20 °C. The average annual precipitation is 861 mm.
The greatest amount of precipitation occurs in
May — June. The number of sunny days per year is 73.
Eastern and southeastern winds prevail, the average
speed of which is 2.5 m/s (according to the website
https://ruwikipedia.org/).
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Fig. 4. The root system
Tpex pacTteHunn S. carolinense, of three S. carolinense

Puc. 4. KopHeBas cuctema

plants formed during
1 growing season
(photo by L.E. Demushkina)

cthopMmupoBaHHas 3a
1 BereTauuoHHbIN Nepuog,
(cpoTo J1.E. OemylukuHomn)

He6oJbIyi0 YacTh KOPHEH BBIKOITAJY U TIEPEHECTN
B EMKOCTh C 3eMJIeli; 3Ta eMKOCTb XpaHUJIach Ipu
HU3KOU IMOJIOKUTEJIbHOU TeMIIepaType B IMOMelle-
Huu. IIpu BeIKAaNbIBAHUU KOPHEN YyCTAaHOBIEHO, UTO
OHU JloCcTUTANU TIyOorHBl 35—-40 CM M GBLIN OKOJIO
1 cM TonmmmHOM (CM. puc. 4, 5).

Ha cnepytomuii rof, mosiBjieHe HOBbIX I06EroB
racjieHa KapoJIMHCKOTO OT KOPHEH, ITIepe3rMOBaBIINX
B KOJIBbIIE JIM3UMETpPaA, Habaoganu 18 mas (cM. puc. 6).

PacTeHud XOpOIIO pa3BUBAJJUCH, UeMY CIIO-
co6cTBOBANIM BJIATOTIPUSTHBIE TTOTONHBIE YCIOBUS
B 2022 1. (cM. puc. 7, 8).

14 uioHg Ha 3TUX noberax MOSABUIUCH OYTOHBI,
a 22 WI0OHS — PaCKPBbLINCD IIEPBbIE IIBETKU (CM. pHc. 9).
Ilepuom IBeTEHUS ITPOIOJIXKAJICT 6ojiee IBYyX Mecs-
1eB (82 mus). IlepBble 3aBA3aBUIUECS TIJIOABI GbLIN
3acdukcupoBaHsl 25 ni0yd. Bech U0JIb U aBTYCT IIPO-
JIOJKAJICS TTIePUOJ IIBeTeHUsI U (OPMUPOBAHUS HO-
BBIX IJI0ZI0B (cM. puc. 10, 11). OKOHYaHUeE I|BETEHUS
HabJII0aIy BO BTOPOM IOJIOBHHE ceHTAOpsa. Copoc

~afg

872348 TasB R EERES D B H LA cea 5%
LN R

Puc. 6. MosiBneHne kopHeBbix  Fig. 6. The appearance of

OTNPbLICKOB BeCHoM 2022 1. root suckers in the spring

OT Nepe3nmMoBaBLUUNX of 2022 from overwintered

pacteHun S. carolinense S. carolinense plants

(choTo J1.E. OeMyLuKuHOI) (photo by L.E. Demushkina)

Tl X
| iu_u_LLlimhuflmrhr‘l'rh_:_r_rh_mh:

Puc. 5. TonwmHa ckenetHoro  Fig. 5. S. carolinense
KopHs S. carolinense main root thickness
(choTo J1.E. [eMyLiKnHON) (photo by L.E. Demushkina)

RESULTS AND DISCUSSION

In the first year of observations (2021), S. carolinense
plants developed well, the shoot height was on aver-
age 110 cm. The first flowers appeared on the plants
on July 5; flowering lasted about two months. Despite
abundant flowering and the presence of pollinators,
only 2 fruits were set by the end of the season. At the
end of the growing season, some of the plants were left
in the rings of the plot for the winter to assess the abi-
lity to regenerate from the roots the next year. A small
part of the roots was dug up and transferred to a con-
tainer with soil; this container was stored at a low po-
sitive room temperature. When digging up the roots, it
was found that they reached a depth of 35-40 cm and
were about 1 cm thick (see Fig. 4, 5).

The next year, the emergence of new S. carolinense
shoots from roots that overwintered in the lysimeter
ring was observed on May 18" (see Fig. 6).

The plants developed well, which was facilitated
by favorable weather conditions in 2022 (see Fig. 7, 8).

On June 14™, buds appeared on these shoots, and
on June 22", the first flowers opened (see Fig. 9). The
flowering period lasted more than 2 months (82 days).
The first fruits set were recorded on July 25™. The pe-
riod of flowering and formation of new fruits continued
throughout July and August (see Fig. 10, 11). The end
of flowering was observed in the second half of Sep-
tember. The shedding of leaves and complete death of
above-ground shoots was recorded at the end of Octo-
ber with the onset of the first frosts.

An analysis of the S. carolinense regeneration ex-
perience from small root parts showed that each root
segment formed 1 above-ground generative shoot
during the season. The flowering period of such shoots
ranged from 1 to 7 weeks. Fruits set on only two shoots.
The root mass that one plant formed in one growing
season from a small root fragment 2.5 cm long was
on average 14 times greater than the original, and
amounted to 9.5+ 0.2 g.
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JIUCTBEB U TOJIHOE OTMUpaHUe
HaJI3eMHBIX [T00Er0B (QPUKCHUPO-
BaJIM B KOHIIE OKTS0PS C HACTY-
TIJIEHUEM TIEPBBIX 3aMOPO3KOB.
AHaJiu3 OIIbITA II0 BO300-
HOBJIEHUIO ITacjieHa KapOoJIuH-
CKOTO M3 HeOOJNBIINX YacTel
KOPHS TIOKa3aJ, YTO KaKI bl
KOPHEBOI OTPE30K 3a Ce30H
chopmupoBan 1 Ham3eMHBIR
reHepaTUBHBIN mober. [TpomoJi-
JKUTEJIBHOCTD I[BETEHUS TaKUX
1o6eroB cocTaBuiia oT 1 10 7 He-
nenb. [1I04bl 3aBA3aJIUCh TOJIb-
KO Ha AByX mmoberax. Macca Kop-
Hel, KoTopyi chopMUpPOBaIO
OJIHO PaCcTEHME 3a OJIVH BeTeTa-
IIMOHHBIN Ce30H 13 HeOGOJIbIIOo-
ro ¢pparmMeHTa KOPHS IJUHOU
2,5 cM, ObLIa B cpefHEM B 14 pas
6oJIbllle N3HAYaJIbHOMN 1 COCTa-
Buna9,5+0,2r.

B,

Puc. 7. PocT S. carolinense B Hauane neta

(choTo J1.E. eMyLiKkunHoON)

Fig. 7. S. carolinense growth in early
summer (photo by L.E. Demushkina)

Puc. 8. S. carolinense B ctapumn
6yToHU3aumuu (hoto J1.E. JeMylukunHon)
Fig. 8. S. carolinense in the budding stage
(photo by L.E. Demushkina)

Kpome Toro, n3 50-cantu-

METPOBOTO CJIOS TOYBBI O6bLJIA U3BJIeUeHA KOPHEBAs
cucTeMa JIBYJIETHETO PACTEHUS ITacjeHa, BbICAXKeH-
Horo B 2021 r. lyinHa KOpHeU cocTaBiidia 4yTh 6oJiee
1 M, mprueM 6oJIbINas YaCTh M3 HUX ObLIIA TPEeZCTaBIIe-
Ha YTOJIIEHHBIMY CKEJETHBIMU KOPHSAMU TOJIIUHON
okoJyio 1 cMm (cMm. puc. 12).

B 2023 . 611K ITPOAOJIKEHBI (DEHOJIOTUYECKYE
Hab6/II0EeHYS 32 PAa3BUTHUEM IacjeHa KapoJIMHCKOr0.
OTpacTaHue HOBBIX TOGETOB OT KOPHEN HabJI0/LaIu
10 mag 2023 1., yTO Ha 8 mHeU paHbile, ueM B 2022 T.
PasHuIla B HACTYIIJIEHUY OTPACTaHUA IBJSETCS Peak-
yel pacTeHUsl Ha TeMIIepaTypHBIN (haKTop U Ipo-
r'PEB MOYBHL. [lepBbie IIBETKM PacKpbLInuch 20 UIOHS,
TO €CTh IIPAaKTUYECKU B Te Ke CPOKHU, UTO U B 2022 T.
I[TpOnOJIXKUTENIBHOCTD IIBETEHUS COCTaBUJIA OKOJIO
2,5 Mmecdiia.

K coxamneHuio, 3-JeTHUMN mepuojs Habarome-
HUU He T03BOJISIET CTATUCTUUYECKU TONTBEPAUTH
CBSI3b CPOKOB IIBETEHUS C CYMMOU 3P (PeKTUBHBIX

Besides, the root system of a biennial S. carolinense
plant, planted in 2021, was extracted from a 50-centi-
meter layer of soil. The roots were slightly more than
1 m in length, most of which were thickened skeletal
roots about 1 cm thick (see Fig. 12).

In 2023, phenological observations of the S. caro-
linense development were continued. The growth of
new shoots from the roots was observed on May 10,
2023, which is 8 days earlier than in 2022. The differ-
ence in the onset of regrowth is the plant’s response
to the temperature factor and soil warming. The first
flowers opened on June 20, that is, almost at the same
time as in 2022. The duration of flowering was about
2.5 months.

Unfortunately, a 3-year observation period does
not allow to statistically confirm the relationship
between the timing of flowering and the sum of ef-
fective temperatures, nevertheless, the presence of
seasons with contrasting weather conditions makes

Puc. 9. UBeTeHue S. carolinense
(choTo J1.E. OeMyLuKuHOW)

Fig. 9. Bloom of S. carolinense
(photo by L.E. Demushkina)

Puc. 10. Hespenble nnogbl

S. carolinense (¢hoTo J1.E. [eMyLIKUHOW)
Fig. 10. S. carolinense unripe fruits
(photo by L.E. Demushkina)

Puc. 11. 3pensbie nnopbl S. carolinense
(choTo J1.E. [eMyLiKunHON)

Fig. 11. S. carolinense ripe fruits
(photo by L.E. Demushkina)
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it possible to assume this relationship. Main S. caro-
linense phenophases in the period 2021-2023 are
shown in Fig. 13.

During the growing season, various insects were
observed on S. carolinense plants that fed on them:
Leptinotarsa decemlineata, Trialeurodes vaporariorum,
Metcalfa pruinosa larvae and adults (see Fig. 14, 15). In
the second half of summer, the leaves were affected by
fungal diseases (Alternaria sp., Fusarium sp.), and the
fruits were damaged by Noctuidae larvae.

To assess the possible S. carolinense seed regene-
ration, the number of fruits set and seed viability
were analyzed by year. In 2021, only 2 fruits set, de-
spite abundant flowering and the presence of polli-
nators. The seeds had low viability (10%). An analysis
carried out after 3 months showed that already 30%
of the seeds were viable, which indicated the ripen-
ing of the embryos during seed storage. In 2022, the
number of fruits was significantly higher. By Septem-
ber 20", the fruits had acquired a rich yellow color,
which indicated their partial maturity. 468 fruits were
formed on 27 shoots. The number of fruits varied
from 1 to 93 exemplar (exm.) per shoot, which aver-
aged 9 + 1.5 fruits/shoot. The fruit sizes varied in the
range of 0.8-1.7 cm. The number of seeds in 1 fruit was
on average about 70 exm. (see Fig. 16). The weight of
1000 seeds was 1.321 + 0.01 g (see Fig. 16).

To study the possibilities of S. carolinense seed
regeneration, a field experiment was carried out:
100 seeds from the 2022 harvest were sown in a ly-
simeter ring in November of that year. Based on the
results of spring observations in 2023, the seeds did
not produce a single seedling, which indicates either
the immaturity of the seeds at the time of the first frost
in 2022, or the absence of the conditions necessary for
germination in the field environment.

CONCLUSION

J
Puc. 12. KopHesas Fig. 12. S. carolinense A study of.the Solanum carolinense L. seasqnal develop-
cMCTeMa AByNeTHero biennial plant root ment carried out upder controlled.experlmental con-
pacteHus S. carolinense  system (photo ditions on the territory of the Pyatigorsk quarantine-
(boTo H0.H). KynakoBoit) by Yu.Yu. Kulakova) introduction site in 2021-2023 showed a significant
TeMIlepaTyp, HO TeM He MeHee HaJIuuue ce- 2021
30HOB C KOHTPACTHBIMHY ITOTOJTHBIMHU YCJIOBU- - 6 5
SMU [aeT BOBMOXKHOCTb [IPEIIIoNaraTh 5Ty Man Wione Wione Aeryct | CeHtaGpb | OktaGpn
May June July August |September| October
3aBucuMOCTb. OcHOBHBIE (heHO(Da3bl macie-
] ] ml | -
Ha KapOJIMHCKOTO B mmepuog 2021-2023 rr. [l |- | ||
OTpajkeHbl Ha puc. 13. 2022
Ha pacTeHusx nacjaeHa KapoJUHCKOTI0 Maii MioHb Wionb ABryct | CeHTs6pb | OKTA6pb
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HACeKOMBbIX, KOTOPbIE UM MUTAJIUCH: JTUUYNH- ] T |m|——|—|—
KU 1 uMaro Leptinotarsa decemlineata, Trialeu- Lcanth — 2023 . =
rodes vaporariorum, Metcalfa pruinosa (cM. puc.
14, 15). Bo BTOpO#i OJIOBUHE JIETA JTHCThS Mai WioHb Wionb ABryct | CeHTa6pb | OKTA6pb
pacTeHus MopaXxkanuch IPUGHbIME 3a60JIeBa- May June July August | September| October
) . I —
"usamu (Alternaria sp., Fusarium sp.), a TJIOBI I I I Im!_ =

IIOBPEXJAJNCh JIMYMHKaMU COBOK.

Puc. 13. ®eHocneKTpbl CE30HHOI0
[l OLEHKM BO3MOXKHOTO CEMEHHO-  pasputus S. carolinense (KpacHbiM

Fig. 13. Phenospectra of
S. carolinense seasonal development

ro BO30GHOBJIEHHS TIacjieHa KapOJUHCKO-  BeToM nokasaH nepvop uBeteHusi, (red indicates the flowering period;

T'O aHAJIM3WPOBAJM YMCJIO 3aBA3aBIIMXCA  3e/eHbIM — nepuop, BereTaumm)

IJIOZOB 1 JKM3HECIIOCOOHOCTh CEMSH II0 I'0-
naMm. B 2021 r. 3aBg3aJI0Ch TOJIBKO 2 IJIOJA,
HecMOTpPS Ha 00UJIbHOE I[BETEHVE U IIPUCYTCTBUE
ombLIUTENEN. CeMeHa UMENTM HU3KYIO0 )KU3HECTIOCO6-
HOCTh (10%). IIpoBemeHHBIN Yepes3 3 Mecalla aHaJIn3

green indicates the growing season)
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Puc. 14. Umaro

Fig. 14. Leptinotarsa
Leptinotarsa decemlineata decemlineata imago

Ha nacneHe KaposIMHCKOM  on S. carolinense

(cpovo J1.E. OemywkuHon) (photo by L.E. Demushkina)

mokasaJ, 4To yxe 30% ceMsaH GbLIN KU3HECII0Cco6-
HBIMU, UTO CBUMETEJIbCTBOBAJIO O JO3PEeBaHUU 3a-
poIbIlIell B IIpolecce XpaHeHUs ceMsH. B 2022 1.
KOJIMYECTBO IIJIOZOB OBIJIO 3HAUUTENIbHO OOJIbIIE.
K 20-M ynciaM ceHTS6DPS MI0LbI IPUO6Per HaChI-
LIEHHbBIHN KeJIThIH IIBET, YTO CBUETEeJIbCTBOBAJIO 00 UX
YacTUYHOU 3pejiocTu. Ha 27 moberax cpopmMupoBa-
Jioch 468 11om0B. KosinuecTBO MJI0J0B BapbUPOBAJIO
oT 1 mo 93 mT. HA TO6GET, YTO B CPelHEM COCTaBUJIO
9 + 1,5 mroma/mober. PasMepsl ILJI0/I0B BAPbUPOBAJIY
B quarmnasone 0,8—1,7 ¢cM. Yucjio ceMsaH B 1 mioze 6bLI0
B cpemHeM okoio 70 mT. (cM. puc. 16). Bec 1000 cemsau
cocraBuia 1,321 + 0,01 r (cM. puc. 16).

Ilig u3ydeHUsT BO3MOXXHOCTEU CeMeHHOTO
B0300HOBJIEHNS [TacjieHa KapOJIMHCKOTO ObLI 3aJI0)KEH
TI0JIEBOM OITBIT: B KOJBIIO JIU3UMETPA GBIIO ITOCESTHO
100 urT. ceMsH yporkasi 2022 T. B HosI6pe TOro e rofa.
Ilo nToraM BeceHHUX HabmomeHui B 2023 I. ceMeHa
He JTaJI HY OJJHOTO ITPOPOCTKA, YTO CBUJIETEJbCTBYET
JIn6O O HE3PEJIOCTU CEMSIH Ha MOMEHT HaCTYIJIEHUS
TIEePBBIX 3aMOPO3KOB B 2022 T., 1160 06 OTCYTCTBUU
He0oOXOIVMBbIX JIJIS TIPOPACTAaHUS YCIOBUI B TTOJIEBOM
00CTaHOBKe.

3AKJIIOYEHUE

VisyueHue ce30HHOTr0 pa3Butus Solanum carolinen-
se L., IpoBeeHHOE B YCJIOBUSIX KOHTPOJIUPYEMOTO
OTBITA HA TEPPUTOPUU KaPAHTUHHO-UHTPOAYKIIM-
OHHOTO y4dacTka I. [laturopcka B 2021-2023 rr.,
I0Ka3aji0 3HAUYUTEJbHYI0 alaliTallMi0 3TOTO BUAA
K HOBBIM [IJid HETO MMPUPOAHO-KJINMATUIECKUM yC-
JIOBUSIM.

PacTeHus eXXeroJHO BO30OHOBJIIINUCE 32 CUET
KOPHEBBIX OTIIPHICKOB. 3a BereTallMOHHBIN MTEPUO/,
oHU (HOPMUPOBAJIU MIJIOTHbIE COMKHYThIE 3aPOCJH,
06pa30BBIBAJIM OOJIBIIIOE YMCJIO IIBETYIIUX T06ET0B,
KOTOpPbIE TIPOMOJIKUTENBHO 1BeaU (2—-2,5 Mecs1ia);
TJIOMIBI CO3PEBAJIM K CEPEIUHE OKTIOPS; OTMUPaHUE
1106€eTOoB IIPOUCXONUIIO C HACTYILJIEHNEM ITEPBBIX 3a-
MOPO3KOB (KOHEIT OKTSAOPS — Havajo HOsI6ps).

BriepBble ycTaHOBJEH (PAKT YCTOMUUBOCTU KOP-
HeU TacjieHa KapOJIMHCKOTO K 3UMHEMY ITPOMEP-
3aHUI0 TOYBBI U (DAKT CIIOCOGHOCTU K €XXETOLHOMY
BO306HOBJIEHWI0 KOPHEBBIMU OTIIPBICKAMU B YCJIO-
BUAX T. [IaTuropcka (44° c. m.). Ce30HHOe pa3BUTHUE

Puc. 15. MutaHue nuuuHok  Fig. 15. Leptinotarsa
Leptinotarsa decemlineata  decemlineata larvae

Ha nacneHe kaponumHckom  feeding on S. carolinense
(cpoTo J1.E. OeMyLuKunHOWM) (photo by L.E. Demushkina)

adaptation of this species to new natural and climatic
conditions.

Plants were renewed annually due to root shoots.
During the growing season, they formed dense, closed
thickets, formed a large number of flowering shoots,
which bloomed for a long time (2-2.5 months); the
fruits ripened by mid-October; shoots died off with the
onset of the first frosts (late October — early November).

For the first time, the fact of the S. carolinense roots
resistance to winter soil freezing and the fact of the abi-
lity to annual renewal by root shoots in the conditions
of Pyatigorsk (44° N) have been established. The S. caro-
linense seasonal development was characterized by ear-
ly root shoots growth and a long growing season with
abundant flowering in the summer-autumn period.
The duration of the growing season averaged 170 days.

Freshly collected S. carolinense seeds were not
viable as observed in 2021-2022. Although after
2-3 months, during storage indoors and re-determina-
tion of viability, some of the seeds became potentially

14
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Puc. 16. PacnonoxeHue Fig. 16. Location of seeds
ceMsiH B nnoge y S. carolinense  in the fruit of S. carolinense
(choTo HO.HO. KynakoBoit) (photo by Yu.Yu. Kulakova)
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TacjieHa KapoJIMHCKOTO XapaKTepu30BaJIoCh PAHHUM
OoTpacTaHueM KOPHEBbIX II06Er0B U JJINTEeJIbHON Bere-
Talel ¢ O0MJIbHBIM IIBETEHMEM B JIETHe-0CeHHU 1e-
puof. [TPOIOKUTEIbHOCTD BETETAIIOHHOTO ITepUoaa
cocTaBumJa B cpenHeM 170 nHen.

CBe)xecoOpaHHBIE cCeMeHa MacjieHa KapOoJnH-
CKOT'0 He ObLIN YKM3HECIIOCOOHBIMY 110 HAOJIIOIEHUIM
3a2021-2022 rr. XOT4 CIIyCTd 2—3 Mec4Lia B IIpoliecce
XpaHeHUs B IIOMEIeHUH ¥ TIOBTOPHOTO OITpeleIeHUS
JKM3HECTIOCOOHOCTY HEKOTOPAs YacTb CEMSIH CTaHO-
BUJIACh IIOTEHIINAJIbHO XKU3HECTIOCOOHOM. BeposTHO,
ceMeHHOe BO300HOBJIEHNE He SBJISIETCS IIepBooUe-
PEeIHbIM U UMeeT MOAUYNHEeHHOEe 3HaUeHNe IJIs TT1ac-
JIeHa KapOJIMHCKOTO, KaK U IJis G0JIbIIMHCTBA KOpPHe-
OTIPBICKOBBIX PACTEHUI.

Ha ocHOBaHWY ITOJTyYE€HHBIX TAHHBIX BBISBJIEHBI
Ba)KHeNIe 610JoruyecKre 0COOEHHOCTH ITacjeHa
KapoJIMHCKOTO, ITOATBEPKAA0Iye ero GUTOCAaHUTapP-
HBIN CTATyC KaK OITACHOTO KapaHTUHHOI'0 OpraHu3Ma.
DTO arpeccuBHOE BEreTaTUBHO-IIOABIIKHOE PACTEeHHE,
CII0COOHOE PaCIPOCTPaHIThCSA KOPHEBOU MOPOCIIbLIO
OT MeCTa IMEPBUYHOTO BCEJIEHUS 1 BbIJIEP)KUBATDb HU3-
KUe TOJIOKUTENIbHbIE TEMITEPATYPhI TTOUBBI B SMMHUM
TIEePUOI,.

9TU maHHbIe OyoyT BocTpeboBaHBI i pa3pa-
0OTKM IIPaBUJI IIPOBEeIEeHUs KapaHTUHHOTO (QUTO-
CaHMTApHOTro o0CNemOoBaHUSA MOJAKAaPaHTUHHBIX
00beKTOB Ha TeppuTopuu Poccuiickoit demepaluu
¥ YCTAHOBJIEHUS KaPaHTUHHOTO (PUTOCAHUTAPHOTO
pexuMa B ciIyuae BbISIBJIEHHUS 0YaroB macjeHa Kapo-
JIMHCKOTO.

Pa6oTa BBITIOJIHEHA B paMKaX rOCy/lapCTBEHHOTO
3azaHusg MUHUCTEPCTBA HAYKU M BHICIIETO 06pa3o-
BaHus Poccuiickoit ®enmepanuu (N2 123042500048-5
«Pa3paboTka MOJIEKYJISIPHO-TEHETUYECKUX U MOP(]O-
JIOTUYECKUX METOI0B UACHTU(UKAIIUY COPHBIX BHIOB
pacTeHM, BKIIOUEHHbIX B EQUHBIN ITepevyeHb KapaH-
TUHHBIX 06beKTOB EAIC»).

Bnazodaprocms. ABTOPHI BBIPAXKAIOT UCKPEH-
HIOI0 IIPU3HATEJIbHOCTb BeAylleMy HayYHOMY CO-
TPYOHUKY J1ab0paTOPUM BKOJOTUU U T€HETUKU
HacekoMbIX U Kienieit ®TBY «BHUUMKP» K.A. I'pe-
0eHHUKOBY U Hay4HOMY COTPYILHUKY OTHeja opra-
"Huszauuu MCU OI'BY «BHUUKP» C.10. MyxaHOBY
3a TIPeJIOCTaBJIEHHBIY CEMEHHON MaTepural rmacjieHa
KapOJIMHCKOTO.
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viable. Probably, seed regeneration is not a priority and
is of subordinate importance for S. carolinense, as well
as for most root-sucking plants.

Based on the data obtained, the most important
biological features of S. carolinense were identified,
confirming its phytosanitary status as a dangerous
quarantine pest. This is an aggressive vegetatively mo-
bile plant, capable of spreading by root shoots from the
place of primary invasion and withstanding low posi-
tive soil temperatures in winter.

This data will be in demand for developing rules
for conducting quarantine phytosanitary inspection of
regulated objects in the Russian Federation and estab-
lishing a quarantine phytosanitary regime in the event
of S. carolinense outbreak detection.
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