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AHHOTALIUA
TTacaeH IpUIOPOXKHBIN Solanum viarum Dunal. — r1aH-
TpPOIIMYecKoe pacTeHue I0KHOAMEePUKAHCKOT0 MMPo-
HWCXO0XIEHUs. DTO MHOTOJIETHEE TPABSIHUCTOE BEreTa-
TUBHO-TIO/IBM)KHOE PACTEHUE C MOIIHBIMY HIUIIAMU.
E>xxeromHo 06pasyeT MHOXECTBO KPYITHBIX KOXKMCTBIX
MJIOZIOB, comep Kamux 10 50 ThIC. CEMSH Ha OLHOM
pacTeHUuH, YTO TTO3BOJIUJIO MY PACCEIUThCS Ha 3HA-
YUTeJbHbIe TEPPUTOPUY TEILJIbIX 6€3MOPO3HBIX pe-
TMOHOB 3eMJu. [IpeAInounTaeT 3acejsaTh OTKPhIThIE
CBETJIbIE MeCcToobuTaHus, GOPMUPYSI HEITPOXOAMbIE
KOJIIouue 3apociu. 3acopsieT macTbuina, KOpMOBBIE
YTOJlbsl, TIOCEBBI, Heo6pabaTbIBaeMble 3eMJIU, TOPO/I-
ckue Teppurtopuu. COpHIK Upe3BbIYAWHO 3aCyX0-
YCTOMYUB 3a CUET TOJICThIX KOPHEBUII, TJIYOOKO MPO-
HUKAKIIUX B TI0YBY, HO IIPU 3TOM YyBCTBUTEJbHBIX
K HU3KUM TI0JIOKUTENbHBIM TeMIIepaTypaM. MoxeT
pacTu Ha Pa3INUHBIX TUTAX ITOYB. CUUTaeTCd NHBA3U-
OHHBIM BUJIOM BO MHOT'X CTpaHax Mupa. OCHOBHBIMU
WCTOUYHUKAMU pPacCeIeHUs TacjieHa ABJISITCS ceMe-
Ha, TTepeHOCUMbIe JIIJAbMU, )KUBOTHBIMU U ITUILAMU.

B nociegnue rogsl Bo PpaHIIMY 3apPErUCTPUPO-
BaHbI cJTyyay 00HapPYKeHUS TacjaeHa IPUI0POKHOT0
B oxpaHseMbix TeppuTopusx (Christians and Maglio,
2020). ITpoBegenusbIii B 2024 1. aHanu3 GpuToCcaHuU-
TapHOro pucka njg crpad EOK3P rmokasaj, 4To nHBa-
3UBHBIN MOTEHIIVAJ JAaHHOTO BUa JJisl TEPPUTOPUU
EOK3P peanmayeTcs ITOKa He B TIOJTHOU Mepe, U BUT,
OBLJ ITPEIBAPUTEJIBHO ITOMEIeH B CIIUCOK JIJIS Najlb-
Henmux Habawogenui (EPPO... 2022). TeM He MeHee
9Ta nH(OPMAIKI He MOXKET He BhI3bIBAaTh ONaCeHUN
C TOUKM 3PEHMS BO3MOXKHBIX (DUTOCAHUTAPHBIX YT'PO3.

Solanum viarum BecbMa TOIYJISIPEH B JeKopa-
THBHOM CaJOBOJICTBE HAIlEel CTPaHbl, O YeM CBUE-
TEJIbCTBYIOT TIPEAJIOKEHUS O TIPOJakaX ero CeMsH
pasNuUHBIMU UHTEPHET-peTeliepaMu. Kak HeomHO-
KPaTHO 3aMeYeHO, BHAUUTEIbHOE YK CJIO0 Uy>KePOJHBIX

INVASIONS

DOI 10.69536/FKR.2025.72.42.005
UDC 581.543

Study of seasonal
development of the alien
plant Solanum viarum Dunal
under experimental
conditions

YULIANA YU. KULAKOVAY,
*LIUDMILA E. DEMUSHKINA?, VITALY G. KULAKOV?

1.3 All-Russian Plant Quarantine Center
(FGBU “VNIIKR”), Bykovo, Ramenskoye,
Moscow Oblast, Russia, 140150
2 Pyatigorsk territorial department
of the Southern branch of FGBU “VNIIKR”,
Pyatigorsk, Stavropol Krai, Russia, 357528
1 ORCID 0000-0002-9973-7584,
e-mail: thymus73@mail.ru
2 ORCID 0009-0004-7940-3917,
e-mail: demushkina.mila@yandex.ru
3 ORCID 0000-0002-7090-3139,
e-mail: vitaliyk2575@mail.ru

ABSTRACT
Solanum viarum Dunal. is a pantropical plant of South
American origin. It is a perennial herbaceous vegeta-
tively mobile plant with powerful thorns. Every year
it forms many large leathery fruits containing up to
50 thousand seeds on one plant, which allowed it to
spread over large areas of warm frost-free regions of
the Earth. It prefers to populate open light habitats,
forming impassable thorny thickets. It contaminates
pastures, forage lands, crops, uncultivated lands, ur-
ban areas. The weed is extremely drought-resistant
due toits thick rhizomes that penetrate deeply into the
soil, but are sensitive to low positive temperatures. It
can grow on various soil types. It is considered an inva-
sive species in many countries. Its main pathways are
seeds dispersed by people, animals and birds.

In recent years, cases of S. viarum detections
along roadside have been reported in protected ar-
eas in France (Christians and Maglio, 2020). The pest
risk analysis for EPPO countries conducted in 2024
showed that the invasive potential of this species for
the EPPO area has not yet been fully realized and the
species was provisionally placed on a list for further
observations (EPPO..., 2022). However, this informa-
tion cannot but raise concerns in terms of possible
phytosanitary threats.

Solanum viarum is quite popular in ornamental
gardening in Russia, as evidenced by offers to sell its
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BUJOB M3HAYAJIbHO KYJIbTUBUPOBAJIOCH B KaUeCTBeE
JIeKOPaTUBHBIX PACTeHUHN, ¥ TOJbKO HAMHOTO IT03Ke
MIPOSIBUJINCH CBOMCTBA, CBUIETENbCTBYONME 06 UX
WHBa3MOHHOM ITOTeHIInaie. Y XOTS MOIMYJIAIUN 3TOT'0
BU/Ia, BEPOSITHEE BCETO, IIOKA OTCYTCTBYIOT HAa TEPPU-
Topuu Poccutickoit demepaliuu, OCTPO BOSHUKAET BO-
TIPOC, MOXKET JIX IAaHHBIN BUJ, aKKJIUMATU3UPOBATHCS
B OTIpe/leJIEeHHBIX TPUPOSHO-KIUMATUUECKUX YCIOBU-
SIX HaIlle} CTPaHbl, 0COGEHHO B CBA3Y C IPOUCXOIAIH-
MU TJIOGAIbHBIMY KIMMaTUYEeCKUMY U3MEeHEHUSIMU.

Knrwuesvte crosa. KapaHTuH pacTeHU, puToca-
HUTapHble PUCKU, MHBA3WOHHBIN Bu, Solanum, de-
HOJIOTHSI, CeMeHHAas MPOIYKTUBHOCTb.

BBEJIEHUE

olanum viarum — MHOTOJIETHEE TPaBSIHU-
cToe pacTteHue 1o 150 cM BbIcOTOH. Ofu-
HOUHBIE 9K3eMILIIPHI S. viarum obpasy-
0T MOILIHbIE KYCThI ITOJIYIIaPOBULHOMN
¢opmbl. KopHeBuiia 1-2 ¢M B fuaMeTpe
HaXOMSATCS B IPUKOPHEBOM CJIOE TTOUBBI
U MOTYT OTXOLUTH B CTOPOHBI OT MaTe-
puHckoro pactenus mo 1-2 M (Ferrell
and Mullahey, 2006; Medal et al., 2012). KopH: ©MeIoT
YTOJI[EHUS B BUJle KOPDHEBBIX II0YEK, KOTOPBIE JAI0T
Hayvajo HOBBIM rmoberaM. CTebGesb MPSIMOCTOSUN,
BETBUCTHIHU, T'YCTO TTOKPHIT OTOTHYTBHIMU Haszall KO-
JIFOUKaMU 70 5 MM JIJIMHOM, OMyUIEHHBIMU B OCHOBA-
HUU. JINCTbS MIUPOKO AUTeBUAHBIE 10 20 CM IJIUHOMN
u 15 cM WIKUPUHOK, TYIIOJIONIAaCTHBIE, C 3aMETHO BOJI-
HUCTBIM KpaeM, 3eJIeHble, HA BEPXHEN CTOPOHE IJISTH-
1IeBbIe, CHU3Y MaTOBbI€. [10 IIeHTPaIbHBIM 1 60KOBBIM
JKUJIKaM UAYT PSabl 60Jiee JJIMHHBIX TTPSIMBIX )KECTKUX
IIWUTIOB ¥ KOJIFOYEK /10 2 CM AJIMHOMU. [IBETKM C JBOM-
HBIM OKOJIOIIBETHHUKOM, 1,5 CM B lmaMeTpe, COOGPaHbI
rpymnmnamu 1o 1-5 mryk. YaueaucTuky 3—5 MM [JIU-
HOU. BeHUYMK GeJbli, C y3KMMU OTOTHYTBIMU JIETIECT-
KaMU; TBIYMHKY GJIeHO-XKETTHIE.

[T104Bl KPYIIHBIE, OKOJIO 2—3 CM B LUaMeTpe,
OKDYTJble, TJIaJIKie, MaTOBbIE C TOJICTBIM OKOJIOILJIO/ -
HUKOM, cofieprxaijue okojo 400 KOPUYHEBBIX YILJIO-
meHHbIX ceMsaH (Mill, 2001; Weber, 2003). B He3peioM
COCTOSITHUY SITOZBI 3€JIEHbIE, C 6eJIBIMU TI0JIOCKAMU, Ha-
TIOMMHAIIe OKPacKy apOys3a; TPy CO3PEeBaHUU IILJIO-
IbI IPUOOPETAIOT XKEIThIN 1IBeT. Ha 0JTHOM pacTeHUuU
MoxeT (popMupoBaThesa OT 40 ThiC. 10 50 ThIC. CEMSIH
(Akanda et al., 1996).

PopuHOU macieHa NPUILOPOXKHOTO SIBISETCS
0xuag AMepuka. Hau6oJjiee 4acTo OH BCTpeEYaeTCs
B Bpasunuu, [Naparsae, Apreatune (Mullahey, 1996).
B 80-x rojax mpoILIoro BeKa 3TOT BUJ, CTaJl PETU-
CTPUPOBATH U B IPYTUX cTPaHax. Ho BriepBhie Solanum
viarum 6511 06HApPYXeH Ha TeppuTopuy CIITA B 1988 T.
Bo ®nopupe (I'petin Kautpu) (Mullahey et al., 1993,
1998). ICTOYHMK 3apakeHUsI He ObLJI OKOHYATEJIbHO
yCTaHOBJIEH. BO3MOXXHO, ceMeHa COpHAKa HAaXOJUJINCh
B IIOCEBHOM MaTepuaje WK IPOHUKIIU C TIepeBO3U-
MBIMU JOMaIIHVMMHU KUBOTHBIMU. BHauajie oH mpu-
CyTCTBOBAJI JINIIb Ha I0TE LITaTa B BUJIE HEOOJBIINX
0YaroB Ha TEPPUTOPUIX, PACIIOJIO)KEHHBIX BOKPYT
o3epa Oku4u06m. Ho IOBOJIbHO GhICTPO K 1990 T. obmI1as

seeds by various online retailers. As has been repeat-
edly noted, a significant number of alien species were
initially cultivated as ornamental plants and only much
later did characters indicating their invasive potential
were known. And although this species populations
are most likely not yet present on the territory of the
Russian Federation, the question arises whether it can
adaptin certain natural and climatic conditions of Rus-
sia, especially in connection with the ongoing global
climate change.

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

INTRODUCTION

olanum viarum is a perennial herb up to

150 cm tall. Single S. viarum specimens form

powerful hemispherical bushes. Rhizomes

of 1-2 cm in diameter are located in the root

layer of soil and can extend up to 1-2 m to
the sides from the mother plant (Ferrell and Mullahey,
2006; Medal et al., 2012). The roots have thickenings
in the form of root buds, which give rise to new shoots.
The stem is erect, branched, densely covered with re-
curved prickles up to 5 mm long, pubescent at their
base. The leaves are broadly ovate up to 20 cm long
and 15 cm wide, bluntly lobed with markedly undulate
edges, generally dark green, glossy above, duller be-
low. Along the central and lateral veins there are rows
of longer, straight, rigid spines and prickles up to 2 cm
long. Flowers with double envelope, 1.5 cm in diame-
ter, collected in clusters of 1-5 pieces. Sepals 3—5 mm
long. Corolla white, with narrow reflexed petals; an-
thers pale yellow.

The fruits are large, about 2—-3 cm in diameter,
round, smooth, matte with a thick pericarp, containing
about 400 brown flattened seeds (Mill, 2001; Weber,
2003). When unripe, the berries are green with white
stripes, reminiscent of the color of a watermelon; when
ripe, the fruits turn yellow. One plant can form from
40,000 to 50,000 seeds (Akanda et al., 1996).

S. viarum originates from South America. It most
often occurs in Brazil, Paraguay, Argentina (Mullahey,
1996). In the 1980s, this species began to be reported
in other countries. S. viarum was first detected in 1988
in Florida (Grade Country), the United States (Mulla-
hey et al., 1993, 1998). The pathway was not finally
recognized. Perhaps the weed seeds were present in
the seed material or got introduced with transported
domestic animals. At first, it was present only in the
south of the state, in the form of small outbreaks in
the areas located around Lake Okeechobee. However,
quite quickly the total S. viarum contamination area
in the state of Florida was 10 thousand hectares by
1990 and in the following years it sharply increased.
Thus, in 1993 the area under the weed increased to
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MJIOIIA/Ib 3apPaXKeHMS IMacjeHoM B mraTe diopunza
cocTtaBujia 10 ThIC. ra U B IIOCJEAYIOLUIME TOJbl PE3KO
Bo3pocia. Tak, B 1993 r. miowmans 10 COPHAKOM yBe-
JAYniIach y>xe 10 162 teic. ra, B 1995 1. — 10 0,5 MJIH ra
(Mullahey, 1996; Mullahey et al., 1998). CTosb 6bICcTpPOE
pacrnpocTpaHeHUe IlacjeHa CTaJio MPOUCXOAUTh
HeIpeaHaMEPEHHO ITOBCEMECTHO [0 BCEMY IOT0-BOC-
Toky CIIIA Yepe3 pa3BUTUE XUBOTHOBOAUECKOU OT-
paciu MeXJy 9TUMU ITaTaMu. Jlake BBICOKME TeM-
nepaTypsl ¥ POTONMEPUOAM3M He TIPENSITCTBOBAJIY €T0
pacnpocTpaHeH1Io Ha TEPPUTOPUIO0 COCETHUX IIITAaTOB
(Patterson et al., 1997), a B majbHelIIeM 1 Ha TEPPU-
TOPUHU APYTrUX MTAaTOB (Anadama, [Kopaxus, Jlynsua-
Ha, Muccucurnu, CeBepHasa KaposvHa, [leHcuibBaHU,
I0OxHas KaposnmHa, TerHeccu u [Tyapto Puko (Bryson
etal., 1994; Akanda et al., 1996; Mullahey et al., 1998)).

B HacTosIee BpeMs S. viarum BCTPedaeTcs I10-
BCEMECTHO Ha ITacTOMINAX, B eCTECTBEHHbBIX IIeH03aX,
MJIAHTALUSIX [IUTPYCOBBIX U CAXapHOTO TPOCTHUKA,
Ha 3aJiekax, BI0JIb KaHaB M JIOPOT He TOJIbKO CeBe-
poaMepuKaHCKOr0o KOHTUHEHTA, HO PACIPOCTPaHMII-
Ccs ¥ Ha Jpyrve KOHTUHEHTHI, HAIIPUMEP B CTPaHbBI
JlaTuHCKOU AMepuku, A3uu, AQpuku, ABCTpaIuu
(Chandra, 2012; Coile, 1993; Wunderlin et al., 1993).

B 2019 1. HeGOJBIIYIO 3apPOCb ITacjeHa IIPUI0-
POXXHOTO OOHAPYXWUJI 60TaHUK-TI0OUTENb BIOJb Oe-
pera peku B yiiesabe ['0Op0oH HA TEPPUTOPUU HALIWO-
HajbHOTO nMapka CeBeHHBbI Bo ®paniuu (Christians
and Maglio, 2020).

Byny4u B sKCIefUIIVSAX B PA3JIMYHBIX CTPaHAX
mupa, corpyaauku ®I'bY « BHUMKP» Takke oTMedanu
LIMPOKOE ITPUCYTCTBUE ITOrO BUZA B MeKcuKe, BoeT-
HaMe, ApreHTuHe, aguu, MpaHe.

Ha coBpemenHOM aTarie Solanum viarum BCTpeyva-
eTcd B TaKUX CTpaHax MUpa, Kak ABcTpanausd, ApreH-
TuHa, benbrug, bonusug, Bpasunud, Byray, BbeTHaw,
Tounypac, uagusa, Vpad, KamepyH, Kurta#, Komym-
6us, Kouro, Mekcuka, MbgHMa, Hemaui, [Taparsai,

162 thousand hectares, in 1995 to 0.5 million hectares
(Mullahey, 1996; Mullahey et al., 1998). Such a rapid S.
viarum spread began unintentionally throughout the
southeastern United States due to the development of
the livestock industry between these states. Even high
temperatures and photoperiodism did not prevent
its spread to the territory of neighboring states (Pat-
terson et al., 1997), and later to the territory of other
states (Alabama, Georgia, Louisiana, Mississippi, North
Carolina, Pennsylvania, South Carolina, Tennessee and
Puerto Rico (Bryson et al., 1994; Akanda et al., 1996;
Mullahey et al., 1998).

Currently, S. viarum occurs everywhere in pas-
tures, natural communities, citrus and sugar cane
plantations, fallow lands, along ditches and roads not
only on the North American continent, but has also
spread to other continents, such as Latin America,
Asia, Africa, and Australia (Chandra, 2012; Coile, 1993;
Wunderlin et al., 1993).

In 2019, a small S. viarum brushing was detected
by an amateur botanist along the bank of a river in the
Gordon Gorge in the Cévennes National Park in France
(Christians and Maglio, 2020).

While on expeditions to various countries, spe-
cialists of FGBU “VNIIKR” also noted the widespread
presence of this species in Mexico, Vietnam, Argentina,
India, and Iran.

At the present stage, S. viarum occurs in the follow-
ing countries: Australia, Argentina, Belgium, Bolivia,
Brazil, Bhutan, Vietnam, Honduras, India, Iran, Camer-
oon, China, Colombia, Congo, Mexico, Myanmar, Nepal,
Paraguay, Puerto Rico, Peru, USA (Alabama, Florida,
Georgia, Louisiana, Mississippi, North Carolina, Okla-
homa, Pennsylvania, South Carolina, Texas), Taiwan,
Uruguay, France, Eswatini, South Africa (see Fig. 1).

S. viarum prefers to populate open, light habitats.
In its natural range, it grows in the undergrowth of
tropical rainforests, on forest edges, in shrub thickets

Puc. 1. PacnpocTpaHeHue
Solanum viarum Dunal B Mupe
(no paHHbIM https://gd.eppo.int/taxon/

0603HaYeHbl MECTOHAXO0XAEHUs BUaa

B NPUPOOHOM apeasie; XXeNTbIMU —
yCTOVI‘-IVIBbIe caMonopnep>xusarwuimeca
nonyndauuu suga BoO BTOPMYHOM apeare,
nnnoBbiMU — 3cpeMepr|e nonynauuu

Fig. 1. Worldwide spread of Solanum viarum Dunal

(according to https://gd.eppo.int/taxon/SOLVI/distribution).

Green circles indicate the locations of the species in its natural range;
SOLVI/distribution). 3eneHbiMu kpyxxkamm  yellow circles indicate stable self-sustaining populations of the species

in a secondary range; purple circles indicate ephemeral populations.
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Tao6.1. 1. [Toka3aTeu TeMIIEPATYPbI M 0CAZKOB Ha TeppuTopu I. IlaTuropcka B 2023 1.

Table 1. Temperature
and precipitation indicators

CpeHsisi MHOT0JIETHSAS
cyMMa TeMIlepaTyp
Average long-term

in the city of Pyatigorsk temperature sum Cymma CyMMa 0ca/IkoB
in 2023 TeMnepaTyp 3a IepHoj,

OTKJIOHEHUE t>+10°C* ct>+10°C, Mmm

OT HOPMBI” Temperature Total precipitation

Deviation from sum for the period from TI'TK*™
Mecsig, Month t>+5°C thenorm?® t>+10°C * t>+10 °C, mm HTC*™
Mait May 434 -0,7 450 50 0,1
WioHb June 549 +4,6 714,5 61,6 0,9
Nionb July 657,2 +3,4 796,5 30,3 0,4
ABrycT August 657,2 +2,8 740,9 48,1 0,6
CeHTsI6pb September 480 +1,9 573,4 11,3 0,2
B uenom 3a ceson  Overall for the season 2777,4 3275,3 201,3 0,6

* PaccuMTaHo Ha OCHOBE JaHHbIX https://www.meteoblue.com.

*) calculated based on data https://www.meteoblue.com.

** PaccunTaHO Ha OCHOBE AaHHbIX SIorrepa, BbiBeLWeHHOro Ha yyactke. **) calculated based on data from a logger posted on the site

*¥**[TK - ruppotepmumyeckuin koaduumeHT no CensHuHosy (1928)

ITyapTo-Puko, Ilepy, CIIA (Ana6ama, ®iopupna,
Ibxoppyxusd, Jlynsauana, Muccucunu, CeBepHas Kapo-
auHa, Okynaxoma, [leHcunbBaHud, KOxHag KapoJsnHa,
Texac), TaitBaHb, Ypyreay, ®paninus, IcBaTuHU, I0XK-
Hasg Adpuka (cM. puc. 1).

[TaciaeH IpUIOPOXKHbBIN IIPEAIOUNTAET 3aCeISITh
OTKPBITHIE CBETJIbIE MECTOOOUTAHMS. B CBOEM IIPUPO/I-
HOM apeaJie OH PacTeT B MOIJIECKe BIAKHO-TPOIINYE-
CKUX JIECOB, Ha OMYIIKaX, B KYCTAPHUKOBBIX 3aPOCIIAX
CYXUX JIECOB. BO BTOPDMYHBIX MECTOOOUTAHUSX Solanum
viarum 49acTo 3aHMMAaeT OKYJIbTypPEeHHbIE MTacCTOUIIA
(ocobenHO TaM, rae moAceuBaloT Paspalum notatum),
pacTeT I10 Kpalo MOJIEH C caXxapHbIM TPOCTHUKOM, IT0-
KpbIBaeT ypbaHM3MPOBaHHbIE TYCTBIPU, TOPOJICKUE
CBaJIKW, UPPUTAIIMOHHbBIE KAHABbI U JIPYTUe PACTU-
TeJIbHBbIE CcO00ImecTBa pyaepanbHoro Tuma (Medal
et al., 2012). OTMeUYeHbI CIyyau BHEIPEHUS COPHS-
Ka B arpoileH03bl, 0CO6EHHO YaCcTO PacTeT Ha II0JIIX
¢ 3epHO606GOBBIMU U OBOILHBIMU KYJbTYPaMU, COEH
(Medal et al., 2008; 2012).

YumuThiBasg y4aCTUBIIKUECS CIyYar 0OHAPYKEHUS
3TOTO BUJa B 6€3MOPO3HBIX PErMoHaX MUpA U YCU-
JIMBaoIeecs BINIHYE KINMaTUUYECKUX U3MEeHEHU
HAa COCTaB PACTUTEJIbHBIX COOGIIECTB, IIPOrHO3UPYET-
¢ pacmupenue apeana S. viarum. ODHUM 13 Ba)KHel-
X AaHTPOIIOTEHHBIX (P)AKTOPOB PacIIpOCTPaHEeHU
rnacjieHa IIPUI0POXKHOr0 ABJISETCS ero mpegHaMe-
PEHHOE KyJIbTUBMPOBAHUE B KAUECTBE JEKOPATUBHOTO
pacTtenus. KoMMepuecKoe caIoBOJICTBO BBICTYITIAET CY-
LIEeCTBEHHBIM JpaliBepOM II106aIbHOM JUCCeMUHAIINY
3TOr0 BUJA.

Llesbi0 JaHHOTO UCCJIeIOBaHMs ObLJIO TIPOBee-
Hue peHoJornuyecKux HabJIAeHNY 3a PACTEHUSIMU
Solanum viarum Dunal B yCJIOBUSIX UHTPOAYKIIMOHHO-
ro omneita I. [Taturopcka. Cpesiyv mocTaBjieHHBIX 3a4a4
OBLJIO U3yUeHYe ero 6UoJOruIecKux 0CO6eHHOCTeH,
MOPO30yCTONYMBOCTH, OTIpeZiejieHue 06Ieil ceMeH-
HOI MPOAYKTUBHOCTU U KM3HECIIOCOOHOCTU CEeMSIH
IAHHOTO BUA.

MATEPUAJIbBI U METO/IbI

Ilnsg vcciemoBaHus ObLIM B3ATHI ceMeHa Solanum
viarum, cobpaHHble B MeKkcuke mrate HyeBo-JleoH

**%) HTC - hydrothermal coefficient according to Selyaninov (1928)

of dry forests. In secondary habitats, S. viarum often oc-
cupies cultivated pastures (especially where Paspalum
notatum is sown), grows along the edges of sugar cane
fields, covers urban wastelands, city dumps, irrigation
ditches and other ruderal plant communities (Medal et
al., 2012). Cases of the weed’s introduction into agro-
cenoses have been noted; it especially often grows in
fields with leguminous and vegetable crops, soybeans
(Medal et al., 2008; 2012).

Given the increasing frequency of detections of
this species in frost-free regions of the world and the
increasing impact of climate change on the composi-
tion of plant communities, the range of S. viarum is pre-
dicted to expand. One of the most important anthropo-
genic factors in the spread of S. viarum is its deliberate
cultivation as an ornamental plant. Commercial gar-
dening is a significant driver of the global dissemina-
tion of this species.

The aim of this study was to conduct phenologi-
cal observations of Solanum viarum Dunal plants in the
conditions of the introduction experiment in Pyatig-
orsk. The objectives included studying its biological
characteristics, frost resistance, determining its over-
all seed productivity and viability.

MATERIALS AND METHODS

The study was performed on S. viarum seeds collected
in the Mexican state of Nuevo Leon and stored in the
carpological collection of the Research and Methodolo-
gy Department of Invasive Plant Species (No. S-01128).
Introduction tests were carried out at the Pyatigorsk
branch of FGBU “VNIIKR” in 2023-2024. Site coordi-
nates: 44.031754, 43.027212.

The city of Pyatigorsk is located in the foothills
of the Main Caucasian Range. The climate is moder-
ately continental, steppe with mild winters and hot
summers. The temperature in winter ranges from 0
to -4 ° C with rare frosts down to -20 ° C. The average
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¥ XpPaHAIIUeCs B KapIloJOTUYeCKON KOJIIEKIIUY Ha-
YUYHO-METOAUUYEeCKOTr0 OTJleJia UHBAa3UBHBIX BUI 0B
pactenu#t (N2 S-01128). IHTPOALYKIIMOHHBIE UCIIBI-
TaHUSI TPOBOAUIU Ha 6ase [IaTuropcKoro guanaia
OTBY « BHUVIKP» B 2023-2024 rT. KoOpAVHATHI y4acT-
Ka: 44.031754, 43.027212.

[TaTUTrOpCK PACIIOJIOKEH B IIPEATOPhIX [T1aBHOTO
KaBkasckoro xpebra. KnumaT yMepeHHO KOHTUHEH-
TaJIbHBIM, CTEITHOM, C MSITKOM 3MMOU 1 )KapPKUM JIETOM.
TeMmepaTypa B 3SMMHUI TTePUO, KOJiebIeTcs B [uara-
30He oT 0 10 -4 °C ¢ pegkumu Mopozamu g0 —20 °C.
Cpenuaq TeMieparypa utig +22 °C, Ho MOXeT I10J-
HuMaTtbeqa 1o +40 °C u Beille. CpeHETOLOBOE KOJIU -
YecTBO 0CaKOB — 0KoJio 550 MM/rog. Haubosbliee
KOJIMYECTBO OCAJIKOB IMMPUXOAUTCS Ha Mall — UIOHbD.
B cpenneM 145 coiHeUHBIX AHEH B romy («KmumaTu-
Yeckue 0CO6eHHOCTH...», 2025). [ToromHbIE YCIOBUS
3a BETEeTAIlMOHHBIN Imepuoy B I. [Iaturopcke B 2023 I.
TpesCcTaBJIeHbl B Ta6JI. 1.

[TpuBeneHHBIN B TabJ. 1 TUAPOTEPMUYECKUIL KO-
sddunment Censuuaona (['TK) xapakTepusyeT cTe-
MEeHb YBJIAKHEHUS TEPPUTOPUU C TOUKYU 3PEHNS COOT-
HOIIIeHUS TeIlla U BJIaTU U OTIpefesigeTcs 1o popMyJie:

I'TK =Rx10/ Zt,

roe R — cyMMa ocaZikoB B MUWJIJIMMETPAaXx 3a MepPUo/,
¢ TeMIiepatrypamu Bolie +10 °C;

2t — cymMMa TemmepaTtyp B rpagycax lleabcusa
3a TOT ke TIEPUO],.

BeimengioTca cienyoolire 30HBI YBIAKHEHUS
B COOTBETCTBMU CcO 3HaueHusamu ['TK: BiaaxHas
(T'TK 1,6-1,3); ciabozacymusas (1,3—1,0); 3acyuiu-
Bag (1,0-0,7); ouens 3acymnuBas (0,7-0,4) u cyxas
(T'TK < 0,4) (MonoBa u gp., 2019).

Vicxomst U3 JaHHBIX, IIPUBEAEeHHbBIX B Tabm. 1,
BereTallMoHHbIN mmepuon 2023 I. MOXKHO OXapaKTe-
PU30BaTh KaK TEILIbI (CyMMa aKTUB-
HBIX TeMIleparyp Bbie +10 °C ¢ Mag
o ceHTs6pb cocTaBuaa 3275,3 °C)
¥ CyXO# (cyMMa 0CaJIKOB 3a DTOT Ie-
puog —201,3 MM, 'TK = 0,6).

Takoe KOJMYECTBO OCaAIKOB
OBILJIO TIPU3HAHO KpaliHe HEeJIOCTATOY-
HBIM [IJId pa3BUTUA Solanum viarum.
K nipumepy, B OKpeCTHOCTAX XaHo4,
rle aBTOPbI HAGJIOLANY TIJIOTHBIE
3apoCjy STOT0 BUIA, KOJUYECTBO
ocagkoB B nioHe 2019 r. cocTaBUJIO
300 MmM. TakuM o6pa3oM, GbLJIO TPU-
HSTO pelleHure O JOIIOJHUTEIbHOM
TI0JINBE yUYacTKa B XOJle IPOBEeHUS
ombiTa (IBa pasa B HeMeN0 C Masgd
10 CeHTAOPb).

deHoJOrNYECKre HAOIIOLeHN
OPOBOAUJIU C KOHIIA alIpesis [0 cepe-
IUHBI OKTI0ps 2023 I. ¢ UHTEPBAJIOM
B 7—10 mHel cOrjiacHO OOIIENpPUHSI-
TBIM MeTonuKaM («MeTomuka heHo-

TPYHT y4yacTKa IipoBefieHa 24 anpesd  (coto J1. E. AeMylwKkuHomn)

2023 1. Bpio BeicaXkeHo 125 pacrTe-
HUM, HaXOOAImuxcsa B hase 2—3 map HACTOSIIUX JIU-
CTBEB.

PeructpupoBaau AaThl U IIPOLOKUTEIbHOCTh
MIPOXO0XKJIEHNST OCHOBHBIX (Da3 pa3sBUTUSA PACTEHU:

Puc. 2. MpopocTku Solanum
JIOTUYEeCKUX...», 1975; KyIPUIHOB, yjgrum Dunal B hasze 2-3 nap

2013). Beicaika paccasibl B OTKPBITBIA  HacTOAWMX TUCTbER (anpenb 2023r.) of true leaves (April 2023)

July temperature is + 22 ° C, but can rise to + 40 ° C
and higher. The average annual precipitation is about
550 mm / year. The greatest amount of precipitation
occurs in May-June. On average, 145 sunny days a year
(Climatic features ..., 2025). Weather conditions for the
growing season in Pyatigorsk in 2023 are presented
in Table 1.

The Selyaninov hydrothermal coefficient (HTC)
given in Table 1 characterizes the degree of humidifi-
cation of the territory from the point of view of the ratio
of heat and moisture and is determined by the formula:

HTC = Rx10/ xt,

where R-theamount of precipitation in millimetres
for the period with temperatures above +10°C, 3t — the
sum of temperatures in degrees Celsius for the same
period. The following humidification zones are dis-
tinguished in accordance with the HTC values: humid
(HTC 1.6-1.3); slightly arid (1.3-1.0); arid (1.0-0.7); very
arid (0.7-0.4) and dry (HTC<0.4) (Ionova et al., 2019).
Based on the data presented in Table 1, the veg-
etation period of 2023 can be characterized as warm
(the sum of active temperatures above +10 °C from
May to September was 3275.3 °C) and dry (the sum of
precipitation for this period was 201.3 mm, HTC=0.6).
This amount of precipitation was considered ex-
tremely insufficient for the development of S. viarum.
For example, in the vicinity of Hanoi, where the authors
observed dense thickets of this species, the amount of
precipitation in June 2019 was 300 mm. Thus, it was
decided to additionally water the site during the exper-
iment (twice a week from May to September).
Phenological observations were carried out
from the end of April to mid-October 2023 at in-
tervals of 7-10 days according to generally accep-
ted methods (Methodology of phenological..., 1975;

g

Fig. 2. Solanum viarum Dunal
seedlings in the phase of 2-3 pairs

(photo by L.E. Demushkina)
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Puc. 3. PacteHus Solanum viarum Dunal B ¢hase BeretatusHoro  Fig. 3. Solanum viarum Dunal in the vegetative growth phase -
pocTa — man (cneea), utoHb (cnpasa) (oto J1. E. OemywkuHoi)  May (left), June (right) (photo by L.E. Demushkina)

Puc. 4. OnvHHbIE NpsIMble KONMIOYKK Ha Yepellkax U nuctbsix  Fig. 4. Long straight prickles on petioles and leaves

Solanum viarum Dunal (choTo J1. E. leMyLKNHO) of Solanum viarum Dunal (photo by L.E. Demushkina)

oTpacTaHus, BereTanuu, OyTOHU3ALWY, I[BETEHNS,
TIIOJIOHOIIEHYS 1 (ha3bl OTMUPAHUS HAI3€MHBIX T06e-
roB. OrrpezeseHue 06Iel cCEMeHHOM MPOIyKTUBHOCTHA
TPOBOAUIY BECOBBIM MeTOAOM. YKM3HECIIOCOOHOCTD
CEeMSH OIIpeeisyiv TTOCPECTBOM OKpAIIUBAaHUS 3a-
ponbiiieii 1%-M pacTBOPOM XJIOPUCTOTO TETPA3OIUS
(«MeTomuueckue...», 2014).

PE3VJIBTATBI U OBCYXKIEHHNE

Knumatuueckue ycaoBus 2023 1. oKazaauch 6Jyaro-
MIPUATHBIMY [IJI5 POCTA ¥ Pa3BUTHUS ITacjieHa IIPUJ0-
POXXHOTO. Brica)keHHBIe 24 allpesis Ha y4yacTke . I14-
TUTOPCKa MOJIOZble PACTEHUS ITOJTHOCTHIO IPYYKUIIUCD
1 XOPOILIO Pa3BUBAJIUCH B YCIOBUSIX COJTHEUHOU IIOT0-
IIbI ¥ YMEPEHHO TETLJION TEMIIEPATYPHI (CM. puc. 2).

K xoHIly Mag Bce pacTeHUsI HapacTUJIU 3HAUU-
TeJIbHYI0 6roMaccy. Y)ke K HauaJly UI0HS 3TO GbLIN
IPSIMOCTOSIUNE KYCTUKU C OLUHOUHBIMU CTeOIS-
MU, TIOKPBITBIMU MOUIHBIMU KPENIKUMU KOJIIOUKAMU
U IPKO-3€JIEHbBIMU JIUCTbIMU (CM. pUC. 3, 4).

[TepBble GYTOHBI HA OMNBITHBIX PACTEHUIX
S. viarum TIOSIBUJIVCH 7 UIOHS, TO eCTh Uuepe3 1,5 Mecsiia
TocJie BhICAJIKK paccajbl B TPYHT (cM. puc. 5 (cyiesa)).
19 uioHA pacKphIIUCH TIEePBble IBETKY, a MacCcoBOe
¥ 06UJIbHOE IIBeTEHVE HABJII0AJIOCH C UFOJIS 110 aBTYCT
(cMm. puc. 5 (cipaBa)).

PacTeHus GbLIN yCBhIMAaHbI IIBETKAMU, BOKPYT
KOTOPBIX KPY>KUJIU MHOTOUYUCJIEHHBIE ONBIIUTENN

Kupriyanov, 2013). Seedlings were planted in the
open ground of the site on April 24, 2023. 125 plants
were planted, which were in the phase of 2—-3 pairs of
true leaves.

The dates and duration of the main phases of plant
development were recorded: regrowth, vegetation, bud-
ding, flowering, fruiting and the phase of dying off of
above-ground shoots. The total seed productivity was
determined by the weight method. The viability of seeds
was determined by staining the embryos with a 1% solu-
tion of tetrazolium chloride (Methodological..., 2014).

RESULTS AND DISCUSSION

The climatic conditions of 2023 turned out to be fa-
vorable for the growth and development of S. viarum.
Young plants planted on April 24 in a plot of land in
Pyatigorsk took root completely and developed well in
sunny weather and moderately warm temperatures
(see Fig. 2).

By the end of May, all the plants had grown signif-
icant biomass. By the beginning of June, they were up-
right bushes with single stems covered with powerful,
strong thorns and bright green leaves (see Fig. 3, 4).
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Puc. 5. ®opmupoBaHue 6yToHoB y Solanum viarum Dunal
(cneBa) n uBeteHue (cnpasa) (choto J1. E. JeMyluKkuHomn)

(mmeniu, 6a60YKY, XKYKU U 1p.). OKOHYAHWE IIBETEHUS
MIPUILIOCH Ha ITEPBYIO AeKaly CeHTSA6pPs. TakuM obpa-
30M, TTACJIEH TIPUIOPOKHBIN OTIANYAJICS PACTIHYTHIM
IEPUOMIOM IBETEHUS (OKOJIO 3 MECSTIER), CHHXPOHU-
3MPOBAHHBIM C )XaPKUMU TIOTOJHBIMU YCIOBUAMU
(cMm. puc. 6).

[TepBble NI0ABI ObLIN 3a(UKCUPOBAHBI 3 UIOJIS.
dTO0 GBIV KPYIHBIE IAPOBULHBIE SITObI C YePeIo-
BaHMEM TEMHBIX ¥ CBETJIBIX 3€JIEHBIX [10J0C. C 5TOro
MOMEHTA U [0 KOHIIA CEHTSI0PS 110 (hOPMUPOBaHUE
HOBBIX IIOOB (CM. puc. 7). BricoTa cTebieil mmacie-
Ha TIPUL0POXKHOTO MTPU TJIOIOHOIIEHNY BaphUPOBa-
ga oT 120 mo 165 cM, a ToaIuHa cTebJIs CoCTaBIIsIa
1,8-3 cmM (cM. puc. 8).

Co BTOPO TTOJIOBUHBI CEHTSIOPS MOJIOUHO-3€eJIe-
HbI€e IIJI0AbI S. Viarum Dunal HayaJiy IIOCTEIIeHHO XKeJI-
TeThb (cM. puc. 9, 10). PacTeHUs OTOJIUIKUCh, COPOCUB
JINCThSI.

Hab6usrogeHus 3a mocajgkaMu IacjeHa MpUo-
POXXHOT'O TIPOJIOJIKAJIMCH L0 HACTYIIJIEHUS MEPBBIX
OCEHHUX 3aMOPO3KOB, KOTOPbIe HAYAJUCh C 17 OKTS-
6ps 2023 1. [ToJ, BO3/ieliCTBUEM HU3KUX TEMIIePaTyp
y GOJBIIMHCTBA PACTEHUN OTMEYAJIOCh TOXKEITeHE
HaJ3eMHOU 6moMacchl, MMOIBUINCh HEKPO3bI. BOJIb-
Y10 YaCTh U3 HUX MPHUIILJIOCH BHIKOPUEBATD U YTUJIU-
3MPOBaTh, COOPaB IIPEIBAPUTEILHO BCE UMEIOIUECS
TJI0MBI. T1JI0/IBI COmep KAy GOJIBIIOE YMCJIO CEeMSH
(cMm. puc. 11). lllecTb pacTeHUH ¢ II0fAMU Ha IToberax
OBLIN OCTABJIEHBI 3MMOBATh Ha yYaCTKe, YTOOBI Ha CJIe-
OYIOMIUY TOJ OLIEHUTh MOPO30CTONKOCTD MX KOPHEH
Y KU3HECTIOCOOHOCTh CeMSIH.

Ha ocHOBaHUU 1ojy4dyeHHBIX B 2023 I. JaHHBIX
OBLJI TIOITOTOBJIEH (DEHOJIOTUUECKUY CITEKTP CE30H-
HOro pasButu4 S. viarum Dunal. TIpogoxkuTesb-
HOCTb BereTaluy cocTaBuJa Imopanka 160 mHel
(cM. Tabu. 2).

CoryjacHO TMOJYyUYeHHBIM pe3yJbTaTaM, Berera-
IIMOHHBIN [TEPUOJ, UCCIIeIYEMBIX PACTEHUN OTINYAT -
Cs1 3HAUUTENbHOU TTPOJOJIKUTENIbHOCTBI0O U TTPOX0-
IWJI C TPETbel JeKabl alipesis 0 KOHIIa CEeHTSIOpS
(159 mren). IMUTEeIbHOCTD JAHHOTO MePHUoIa MOTJIa
ObI ObITH GOJIbINIE B CIydae IoceBa pacTeHUY ceMeHa-
Mu. [[BeTEeHME ITPOXOAMIIO TTPAKTUYECKU HETIPEPHIBHO
BCE JIETO — ¥ JIUIIb CHI)KEHUE TEMIIEPATypP K KOHILY
ce30Ha 3aMeJINJI0 3TOT Ipoliecc. [IIoLoHOIIeHe
PaCTSAHYJIOCH C UIOJISI U BILJIOTH IO HACTYIIEHUS T1ep-
BBIX 3aMOPO3KOB (10 CepelMHbI OKTIOPST).

Fig. 5. Solanum viarum Dunal buds formation (left)
and flowering (right) (photo by L.E. Demushkina)

The first buds on the experimental S. viarum
plants appeared on June 7, i.e. 1.5 months after the
seedlings were planted (see Fig. 5 (left)). The first
flowers opened on June 19, and mass and abundant
flowering was observed from July to August (see Fig. 5
(right)).

The plants were covered with flowers, around
which numerous pollinators (bumblebees, butter-
flies, beetles, etc.) were circling. The end of flower-
ing occurred in the first ten days of September. Thus,
S. viarum was distinguished by an extended flowering

Puc. 6. ®asa 6ytoHusauum  Fig. 6. Solanum viarum

Solanum viarum Dunal Dunal budding phase
(koHew, ntoHa 2023 1.) (late June 2023)
(cpoTo J1. E. eMyLikmHoON) (photo by L.E. Demushkina)
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Puc. 7. ®a3a nnopgoHoweHns Ha Pa3HbIX

(vtonb — aBryct 2023 1.)
(choTo J1. E. JleMyLIKUHOM)

B xoze BeIpamuBanus S. viarum Dunal mpoBogu-
JI1 U3MEPEHUS U MOJICUETh] BETETaTUBHBIX U TeHepa-
TUBHBIX YacTel pacTeHUiil. Y B3POCJIbIX IJIOJLOHOCS-
X PAaCTEHUH YMCJI0 60KOBBIX I06ETOB BAPhHUPOBAJIO
oT 5 10 10 MITYK, AJIMHA JIUCTOBOU IJIACTUHKY JI0XO-
nouiaa o 17 cM. JIauHa MUIIOB Ha cTebsdIx JocTura-
Jla 10 7 MM, a Ha 4yepelikax U IeHTPaJbHbBIX KUJI-
Kax JIMCTOBBIX ILJIACTUHOK — 110 2 CM. Bce pacTeHuda
OBLIM Ype3BBIYANHO MJIOLOBUTHI. Ha omHOM mobere
dopmupoBanock oT 46 1o 182 KPYNIHBIX IIJIOLOB, UTO

T 1.‘I]r I} Irrflﬂu';!;

Puc. 8. TonwuHa ctebnen
Solanum viarum Dunal

Ha MHTPOAYKLUMOHHOM yyacTKe
(choTo J1. E. AeMyLIKUHOM)

Fig. 7. Solanum viarum Dunal fruiting
cTapusax cospeBanus Solanum viarum Dunal  phase at different ripening stages
(July-August 2023)

(photo by L.E. Demushkina)

Fig. 8. Solanum viarum Dunal stem thickness
at the introduction site (photo by L.E. Demushkina)

period (about 3 months), syn-
chronized with hot weather con-
ditions (see Fig. 6).

The first fruits were record-
ed on July 3. These were large
spherical berries with alternat-
ing dark and light green stripes.
From this moment until the end
of September, new fruits were
formed (see Fig. 7). The height
of S. viarum stems during fruit-
ing varied from 120 to 165 cm,
and the thickness of the stem
was 1.8-3 cm (see Fig. 8).

From the second half of
September, the milky-green
fruits of S. viarum Dunal began to
gradually turn yellow (see Fig. 9,
10). The plants became bare,
shedding their leaves.

Observations of S. viarum
plantings continued until the
first autumn frosts, which began
on October 17, 2023. Under the
influence of low temperatures,
most plants showed yellowing
of the above-ground biomass,
and necrosis appeared. Most of
them had to be uprooted and
disposed of, having previously collected all the avail-
able fruits. The fruits contained a large number of
seeds (see Fig. 11). Six plants with fruits on the shoots
were left to overwinter on the site in order to assess the
frost resistance of their roots and the viability of the
seeds the following year.

Based on the data obtained in 2023, a phenolo-
gical spectrum of seasonal development of S. viarum
Dunal was prepared. The duration of the growing sea-
son was about 160 days (see Table 2).

According to the obtained
results, the vegetation period of
the studied plants was distin-
guished by a significant duration
and lasted from the third week
of April to the end of September
(159 days). The duration of this
period could have been longer
in the case of sowing the plants
with seeds. Flowering took place
almost continuously throughout
the summer and only a decrease
in temperatures towards the end
of the season slowed down this
process. Fruiting stretched from
July until the onset of the first
frosts (until mid-October).

During cultivation of
S. viarum Dunal, vegetative
and generative parts of plants
were measured and counted.
In adult fruit-bearing plants,
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Puc. 9. 3penbie nnogbl Solanum viarum Dunal (cneBa)

M pacTeHus C Co3peBLIMMYU Nnodamm (KoHew, ceHTAa6psa 2023 T.)

(cnpaBa) (choTo J1. E. [eMyLKNHO)

B cpegHeM cocTaBjsyio 114 miaomoB. [1nombl GbLIN
kak mMesikoro (0,9 cM), Tak 1 60JIee KPyITHOTO pasMepa
(3 u6osee cM B muameTpe). CpeHUY BEC TLJI0/A IOCTH-
raj 8,2 1, IIpu 9TOM 3Ha4YeHUs BapbupoBaiu oT 4,12
0o 12,23 r. Yucio ceMsH B ILI0Ae HaCcUMThIBAJIO OT 201
o 572 mrTyk (cpemumii mokasaresb 421 urr/miomn). Ta-
KUM 00pa3oM, CpeJHEeCTaTUCTUUYECKOe PACTeHUE MO-
JKeT IIPOAYLIMPOBATh ITOPIAKa 48 ThIC. CEMSH 3a CE30H.
JlaHHbIe 0 CeMeHHOU MPOAYKTUBHOCTHU S. viarum Dunal
MpeCcTaBJIeHbl B TabJI. 3.

Puc. 10. Ypoxaii nnonos
B ceHTabpe 2023 .
(choTo J1. E. AemMyLikmHoON) L.E. Demushkina)

Fig. 10. Fruit harvest in
September 2023 (photo by

Fig. 9. Ripe fruits of Solanum viarum Dunal (left)
and plants with ripe fruits (late September 2023) (right).
(photo by L.E. Demushkina)

the number of lateral shoots varied from 5 to 10, the
length of the leaf blade reached 17 cm. The length of
the prickles on the stems reached 7 mm, and on the
petioles and central veins of the leaf blades — up to
2 cm. All plants were extremely fertile. From 46 to 182
large fruits were formed on one shoot, which aver-
aged 114 fruits. The fruits were both small (0.9 cm)
and larger (3 cm or more in diameter). The average
weight of the fruit reached 8.2 g, while the values
vary from 4.12 to 12.23 g. The number of seeds in
the fruit amounted to 201 to 572 pieces (the average
figure is 421 pcs. / fruit). Thus, the average plant can
produce about 48 thousand seeds per season. Data
on seed productivity of S. viarum Dunal are presented
in Table 3.

Such high seed productivity rates certainly indi-
cate the enormous potential of the seed type reproduc-
tion in this plant, which dominates over vegetative re-
production. Seed viability tests showed that they were
not viable at the time of collection in September 2023.
Due to frosts that occurred in mid-October 2023, the
seeds did not ripen, although they looked ripe and had
a formed seed coat. A repeat test carried out 3 months
later showed that seed viability had reached 53%. The
seeds were stored at room temperature in a dry labo-
ratory room all this time. Thus, the lack of heat in the
autumn period is critical for the maturation of seed
embryos.

In the spring of 2024, the viability of seeds left
on the shoots of plants that had overwintered on the
site was tested. The test showed that the seeds were
completely non-viable. This indicates that the sum of
active temperatures during the vegetation period of
Pyatigorsk is insufficient to obtain viable seeds from
S. viarum.

Observations of the process of spring awakening
of renewal buds showed the absence of a viable root
system in overwintered specimens.
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TaKue BbICOKUE TTOKAa3aTe I CEMEHHOU TTPOIYyK-
TUBHOCTU 6€3yCJIOBHO CBUIETEHCTBYIOT 06 OTPOMHOM
TIOTEHI[MaJIe CEMEHHOTO TUTIA PA3MHOXXEHUS Y 3TOTO
pacTeHus, KOTOPbIY JOMUHUPYET HaJl BETeTATUBHBIM.
TecThl Ha KM3HECIIOCOOHOCTb CEMSH MOKa3aJii, YTO
Ha MOMEHT uXx cbopa B ceHTsa6pe 2023 I. OHU GbLIU
HEXU3HECITOCOOHBI. 3-3a 3aMOP0O3KOB, HACTYITUBIINX
B cepenuHe oKTs6ps 2023 I., ceMeHa He BbI3PeJIr, XOTS
BBITJISIIENIN KaK 3peJible U uMeu chOPMUPOBAHHYIO
CeMEeHHY0 KOXYypy. [TOBTOPHO MpPOBeIeHHasa yepes
3 Mecslla IpPOBepKa IToKasaja, YTo KM3HECI0co6-
HOCTb CeMSH [OCTUTrJIa IToKasaTeae B 53%. CeMeHa
BCE 5TO BpeMs XPaHWJIVCh ITIPY KOMHATHON TeMIiepa-
Type B CyXOM MoMeleHnu JabopaTopuu. Takum 06-
pasoM, HEXBATKa TeIljIa B OCEHHUI IIePUO], SIBJISETCS
KPUTUYECKOU [IJIs JO3PEeBAHMS 3aPOIbIIIEH CEMSH.

BecHott 2024 1. 6b1y1a IPOBeieHa ITPOBEePKa KU 3-
HECIIOCOOHOCTH CEMSH, OCTaBJIEHHBIX Ha ITo0erax 3u-
MOBABINMX Ha y4acTKe pacTeHUl. TecT mokasaJi, 4To
ceMeHa ObIJIM TTOJHOCTHIO HEXM3HECIIOCOOHEBI. ITO
CBUJIETEJIBCTBYET, UTO CyMMa aKTHUBHBIX TEMIIEPATYD
3a BereTallMOHHBIN ITepuoy, I. [IaTUropcka HeJlocTa-
TOYHA JIJISI TIOJIyUYeHUS )KM3HECTIOCOOHBIX CEMSH y T1ac-
JIeHa TIPUI0POXKHOTO.

Hab6mroeHus 3a MPOIleccoOM BECEHHETO ITPO6YIK-
IeHUs TToUuek BO306HOBIEHUS TTOKAa3aJau OTCYTCTBUE
’KM3HECIIOCOOHON KOPHEBOW CUCTEMBI y ITEPE3UMO-
BaBIIUX 9K3EMILISIPOB.

3AKJ/IIOYEHUE
[TpoBenmeHHble B 2023-2024 I'T. HAa KAPAHTUHHOM UH-
TPOLYKIIMOHHOM y4acTKe I. [TaTUropcka ucciaenoBa-
HUS Ce30HHOU NUHAMUKU PAa3sBUTULA Solanum viarum

Puc. 11. CemeHa
nacneHa npuaopoXHOro
(choTo J1. E. AeMyLIKUHOM)

Fig. 11. Solanum viarum
Dunal seeds (photo
by L.E. Demushkina)

CONCLUSION

The studies of the seasonal dynamics of Solanum
viarum Dunal development conducted in 2023-2024
at the quarantine introduction site in Pyatigorsk un-
der controlled conditions showed that this aggres-
sive rhizomatous perennial plant goes through its
life cycle in one growing season as an annual plant,
blooms abundantly and for a long time, forms a large

Ta6J1. 2. PeHOCNEeKTP Ce30HHOTr0 Pa3BuTuA S. viarum Dunal
B YCJIOBMSIX BereTalluoOHHOro onbiTa Ilaturopckoro punuana ITBY « BHUVKP»

Table 2. Phenospectrum of seasonal development of S. viarum Dunal in the conditions
of vegetation experiment of Pyatigorsk branch of FGBU “VNIIKR”

2023 mecan, month
Anpesnb  Maii HioHb Hroanb Asrycr CeHTSA6pb OKTAOPH
theHodassl enophases April May June July August September October

Bricagka paccager  Planting of seedlings

Beretanusa Vegetation
ByToHuU3amus Budding
IIBeTeHne Flowering
Tl1omoHOIIEHIE Fruiting | | |
OTMupaHue Dying off

Ta6.1. 3. CeMeHHas MPOAYKTUBHOCTS S. viarum Dunal
Table 3. Seed productivity of S. viarum Dunal

CpenHee K0JI-BO IUI0ZIOB  [luameTp CpeznHee KOJI-BO
Ha 1 moGer, mT IJI0ZI0B, CM ceMsH B 1 miozge, mTt
Top, Average number Fruit Average number Bec 1000 cemsH, ©

Year of fruits per shoot, pcs. diameter, cm of seeds in 1 fruit, pcs. Weight of 1000 seeds, g

2023 114 0,9-3,3 421 4,47 +0,01

dutocaHutapus. KapaHTuH pactenunii =~ 82
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Dunal B KOHTPOJIMPYEMBIX YCIOBUIX ITOKA3aJIU, YTO
3TOT arpPeCCHUBHBIN KOPHEBUIIHBIM MHOTOJIETHUK
TIPOXOAUT CBOM KM3HEHHBIN IIUKJI 3a OAUH BereTa-
IUOHHBIN CE30H IO TUITY OJHOJETHEr0 pacTeHus,
00MJIbHO W MPOJOJKUTENBHO IIBETET, GOpMUPYET
6oabiroe umcyo mionoB (114 mTyk / 1 pacTeHue),
OTJINYAETCS BHICOKOM CEMEHHOM MPOAYKTUBHOCTHIO
(48 ThIC. ceMsH / 1 pacTeHMe) U BLIMEP3aeT B 3SMMHUY
nepuoj. HecMOTPS Ha BHICOKME ITOKa3aTe/ N 3aBsI3bI-
BaHUS CEMSH, HEJOCTATOK TEILJIa He IT03BOJISIET CeEMe-
HaM IOJIHOCTbhIO BhI3PEeTh. BereTaTuBHOE BO30GHOB-
JIeHVEe KOPHEBBIMU OTIIPBICKAMU Ha CJIEYIOMIUH TOT,
OTCYTCTBYET.

Ha ocHOBaHMY TIOJIYYEHHBIX JaHHBIX ObLIN BbI-
IBJI€HBbI BaXKHEHIIe OM0JOTUYEeCKe 0COOEHHOCTU
racjieHa IIPUI0POXKHOTO, TTIOATBEPIKAAIOIIYE €TO HU3-
KUl QUTOCAHUTAPHBIN CTATyC HA CETONHAIIHUN NeHb
B CIydyae HellpeJHaMepPeHHON MHTPOLYKIIUYU PacTe-
HUU B YCJIOBUSIX T. [IaTUTOPCKA.
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number of fruits (114 pcs. / 1 plant), has high seed
productivity (48 thousand seeds/ 1 plant) and freezes
out in winter. Despite the high rates of seed setting,
the lack of heat does not allow the seeds to fully ripen.
Vegetative renewal by root shoots the following year
is absent.

Based on the data obtained, the most important
biological characters Solanum viarum were identified,
confirming its low phytosanitary status today in the
case of unintentional introduction of plants in the con-
ditions of Pyatigorsk.
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