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CENCHRUS LONGISPINUS (HACK.) FERNALD
ON ANTHROPOGENICLY TRANSFORMED AREAS
OF THE DNIESTER DISTRICT

During the study of flora of ecotopes of the railway tracks of the Dniester embankment,
14 localities of the North American species Cenchrus longispinus were identified.
On the sand the plants are better developed, have more lateral shoots. On crushed
stone substrate, especially in the interrail space of the railway, plants are low —7 (10)
cm high. In addition, Cenchrus longispinus on the Dniester embankment was found
in areas where no radical transformation of the ecotope (beach) is detected.
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Cenchrus longispinus (Hack.) Fernald (family Poaceae), also known as spiny
burr grass, is one of the 29 adventive plant species in Ukraine that pose the greatest
potential threat to the environment. These species are at the expansion stage and
possess a number of common features: stress tolerance, high degree of naturalization,
significant coenotic activity, wide ecological amplitude, as well as the ability to
spread efficiently and quickly to new territories. The distribution of such species in
new ecotopes requires special attention of scientists [13; 18; 24; 27].

The study of localization, features of naturalization, biological and ecological
properties of adventive plants in Ukraine is reflected in a wide range of regional [2;
3; 6; 8; 11; 20; 23; 26] and national floristic works [4; 5; 14; 17; 18; 27].

Since the plants of the genus Cenchrus emerged in Ukraine, scientists have
clarified the species names of specimens stored in various herbarium collections.
Presently, it is determined that all Cenchrus exemplars that were previously found
in Ukraine belong to C. longispinus, so studying of these and new specimens
using of molecular- genetic methods is considered as relevant [1; 12; 22; 28].
Also, the molecular-genetic approach using ISSR markers is considered as
appropriate for defining the genus of specimens, because, according to morphological
features, individuals of the genus Cenchrus are visually similar to plants of a number
of other genera of the family Poaceae [21].

Specimens of Cenchrus longispinus outside Ukraine have been observed in
South America, USA, Africa, Asia (India, Israel, etc.), Europe (Spain, Italy, Greece,
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France), as well as in Moldova, Russia (Belgorod, Rostov, Volgograd and other
regions), etc. [15; 22; 28]. In Ukraine, Cenchrus longispinus has been known since
the 1950s, from Kherson, Mykolaiv, Odesa, Donetsk regions, and so on. The species
is also known from the ecotopes of the Dnieper sands (Kyiv region) [27]. As 0f 2013,
the area of plant contamination of this species in Ukraine was 25074 ha [19].

In the Odesa region, according to the Border State Inspectorate for Quarantine
Plants, their seeds, including cenchrus, were mostly found in grain bulks, especially
in those which arrived from the United States [7; 10].

Cenchrus longispinus is a plant 20—-60 cm high, with flat leaves (2.5-5 mm wide).
Stems are also flat, creeping, can take root in nodes. The panicles are apical, up to 10
cm long, well-developed or partially located in the vagina of the upper leaf. Spikelets
are 4-7 cm long, two-flowered. There are 2 lemmata, they are intensely pubescent,
woodified, sticky. The number of chromosomes is 2n = 34 or 36 [15; 24]. Each
plant can produce from 1,000 to 3,000 seeds per season. Seed viability lasts up to
five years [19; 21]. Plants and inflorescences of C. longispinus are presented in the
pictures (photos 1, 2).

At the time of introduction to the territory of Ukraine, the species is a kenophyte
of North American origin; by the degree of naturalization in the transformed areas
the species is characterized as agrio-epecophyte [10; 18]. It belongs to quarantine
organisms that are partially distributed in Ukraine (A-2) [16].

The weed is very drought-resistant, so in arid conditions it may be dominant
[19]. In relation to insolation, C. longispinus is a heliophyte with a cosmopolitan
range. The species has overcome the E-barrier, and a major part of its populations is
concentrated on anthropogenic ecotopes [10].

Cenchrus longispinus is an element of psammophyton
[18; 24]. It is a characteristic species of “C1.1.1 Habitats
of annual grasses xerophytic communities road verges
and abounded land”, which is a part of “Cl Ruderal
biotopes”, namely “C1.1 Ruderal biotopes of annuals and
biennial plants”. As a rule, this is a group of demutations
at initial stages for ruderalized, anthropogenical-
ly transformed ecotopes that are represented, for the
most part, by mechanically disturbed, somewhat nitrified
soils [14].

Such biotopes in Ukraine are widespread throughout
the territory, and in Europe they are parts of a number
of biogeographical regions (Continental, Mediterranean,
Pannonian, Steppe) [14].

Cenchrus longispinus is extremely harmful to crops,
y 45 especially of sunflowers, vegetables and other cultivated
Fig. 1. Cenchrus longispinus. A pm ofan plants. In some places plant contamination can reach 300

infloescence. Photo by Bondarenko O., individuals / m* Prickly seeds significantly reduce the
29.08.2020, Karolina-Bugas
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quality of sheep’s wool, and are the cause of some diseases of this category of farm
animals [19; 22; 24; 27].

One of the methods of modern detection of quarantine species is an annual one-two-
time survey of areas that can probably be centers of their vegetation. Such areas include
coastal ecotopes, transport hubs, etc [15]. In the United States, it is proposed to use
some herbicides in order to control cenchrus vegetation [25]. However, it is still difficult
to monitor the distribution of Cenchrus longispinus [27].

In the summer of 2021, we surveyed anthropogenically transformed areas of the
Dniester embankment by the route method. The flora of the railway tracks between
the Karolino-Bugas and Soniachna railway stations was studied. A number of
Cenchrus longispinus localities were identified.

Previously, on August 29, 2020, two plants of the species were noted by
Bondarenko O. Yu. on the beach and five more — near the country houses opposite
the railway station Karolino-Bugas. Ph. D., Assoc. Vasilieva T. V. and Ph. D., Assoc.
Kovalenko S.G. also, in different years, noted the findings of plants of the genus
Cenchrus on the Dniester embankment.

The Dniester embankment is a part of the Odesa Geobotanical District of cereal
and wormwood-cereal steppe, saline meadows, salt marshes and vegetation of
carbonate outcrops, Black Sea-Azov steppe subprovince, Pontic steppe province and
Eurasian steppe region [9].

The recorded localities of Cenchrus longispinus (from 23.08.2021, 29.08.2021) have
the following coordinates:

46 ° 07°49.4 “N, 30 ° 30°49.7” E — near the
platform of the railway station Lymanska, in the
place of the organized pedestrian crossing over the
tracks, a level crossing is situated near. More than
30 exemplars were noted. They are low-grown, up
to 15-20 cm high, but well-branching. The plants
are normally developed; almost all shoots of the fisrt
and second orders have inflorescences with fruits.

46 °07°47.4 “N, 30 © 30°47.8” E — opposite the

platform of the railway station Lymanskaya, along . : S
the tracks. There were single specimens on crushed [ 2 Cenchrus longispinus. g?far;ﬂ,eg;‘s
stone man-made substrate at a distance of 20 meters.  wacks near the railway stop Morska.
The plants are low-grown, poorly developed. 7ot by Bondarenko S Yu, 11.08.2021
However, each individual has at least two side shoots; the main shoot is always with
inflorescences with seeds.

46 °07°46.5 “N, 30 ° 30’47.1” E — a locality of 27 specimens. Most plants have
several shoots, almost all of which possess fruit.

46 °07°16.1 “N, 30 © 30°27.8” E- 24 specimens, up to 30 cm high, were found.

By sight, more than 80% of shoots developed fruits. Some plants are damaged. The
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area on the side of the boulevard “The Golden Coast” — a place of unauthorized
crossing over the railway tracks from the beach zone. The plants were found both on
the crushed stone substrate of the tracks and on the adjacent sandy soil.

46 ° 07°12.4 “N, 30 ° 30°26.2” E — 12 specimens were noted, they are well
developed, with a significant number of lateral shoots. The plants are not damaged,
are more than 40 cm high; almost all lateral shoots of the first order are fruitful.

46 ° 07°07.2 “N, 30 © 30°23.7” E — 11 specimens were found. The plants are
normally developed, almost all shoots of second order are fruitful. The individuals
were observed both on the crushed stone substrate of the tracks and between the
concrete slabs of the parking lots near the guest houses.

46 ° 07°05.5 “N, 30 ° 30°23.5” E — several specimens were defined. The
individuals are normally developed, with almost all branches of the stem being
fruitful. The plants grow both on the crushed stone substrate of the tracks and between
the concrete slabs of the parking lot near the guest houses. A place of unauthorized
crossing over the railway tracks to the beach is situated nearby.

46 °07°03.3 “N, 30 ©30°22.3” E — a locality near the steps from the platform of
the railway station Morska. There are more than 30 plants, but they grow individually.
The specimens were found on the southern side of the crushed stone substrate of the
tracks. Some plants grew in the inter-rail space. They are in bad condition, up to 13
cm high. However, by sight, almost all the shoots of the second order are fruitful.
Some plants were only 7 (10) cm high, but also developed seeds.

46 ° 06°47.1 “N, 30 ° 30°14.7” E — eight plants of C. longispinus grew on the
northern side of the crushed stone substrate of the railway tracks, and five more were
situated nearby. They are low-grown, but all their second-order shoots possess fruits.

46°05°58.6“N,30°29’30.2” E —aplace of an authorized crossing from Lazurna
Street, near the platform of railway station Druzhba. Five specimens were found on
the south side, at the base of the crushed stone embankment and nearby, on sandy
soil. They are low (up to 25 cm), but have side shoots, almost all of which have fruit.

46 ° 05’40 “N,30°29°11.5” E — one plant was found on sandy soil, at the base of
the crushed stone embankment of the railway tracks, near the unauthorized crossing
over the railway tracks; it is 10 cm high. All four of its side shoots are fruitful.

46 °05°39“N,30°29°10.5” E — 12 plants, 25 (30) cm high, were found near the
crossing over the railway tracks. The plants are damaged, trampled, low-grown, the
shoots were laid on the crushed stone of railway. Shoots that stood straight and were
undamaged were marked only in places inaccessible to pedestrians, under the rails of
the crossing. On the northern side of the embankment, plants were observed both on
the crushed stone substrate of the tracks and on the sandy soil, also near the crossing.
About 30 plants were found there with up to 35 cm long laying stems. By sight,
more than 50% of the shoots were damaged by pedestrians, however, almost all of
them are fruitful. Damaged stems, as a rule, possess grown enough lateral shoots.
Additional shoots, at the time of the study, were represented by spikelets with fruit.
In an inflorescence there were about from three to seven (mostly five) two-flowered
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spikelets. Between the stems of C. longispinus, on sandy soil, there were defined
exemplars of Tribulus terrestris L. (Zygophyllaceae), in the immediate vicinity —
several specimens of Amaranthus retroflexus L. (Amaranthaceae).

46°05°02.6°“N,30°28°36.7” E —26 plants vegetated near the authorized crossing
over the railway tracks, from the southern part of the crushed stone embankment and
on sandy soil near its base. The plants were up to 40 cm high, almost all shoots were
fruitful. Some of them, however, were damaged by pedestrians.

46 °04°54.7“N, 30 ° 28°37.6” E — 23 plants, more than 30 cm high. A part of the
shoots was lying. Plants were observed sporadically on the sand on Lazurna Street
(perpendicularly to the P70 highway) in the open area where Luna Park is located
and under the lattice fence there. The area is almost equidistant from the railway
tracks and from the coast, is often crossed by pedestrians and is spreaded using the
sticky thorns on the spikelet scales on the cenchrus seeds.

Conclusions

1. In August 2021, 14 localities of the quarantine species Cenchrus longispinus
were recorded by the route method during the study of the flora of the railway tracks
of the Dniester embankment. The plants are mostly localized in areas of unauthorized
or organized pedestrian crossings over railway tracks. The substrate is crushed stone
of railway tracks or adjacent sandy soil.

2. The plants growing on sandy soil, by sight, are better developed, have more
lateral shoots, are higher (up to 40 cm); on crushed stone substrate, especially in the
inter-rail space, the plants reach height of 7 (10) cm. However, specimens on both
types of substrate, even those that undergo moderate and severe mechanical damage
by pedestrians, possess a significant number of grown additional shoots. Almost all
shoots of the first and second orders, at the time of the study, had inflorescences with
seeds.

3. Plants of Cenchrus longispinus on the Dniester embankment are present not
only in areas with strong anthropogenic impact, but also where human influence
is moderate (locality 46 © 04°54.7 “N, 30 ° 28°37.6” E) or apparently non-existent
(opposite the railway station Karolino-Bugas, August 29, 2020). In fact, all surveyed
areas are visited by pedestrians (vacationers).

ABTOPH BHCIIOBIIOIOTh TIOJISKY K.0.H., noil. Bacuneegiii T. B. Ta k.0.H., gou. Ko-
Basienko C. I 3a I[iHHI IOpa ¥ Ta CIYIIHI 3ayBasKCHHS

Crarts Hagivma no penakimii 02.04.2022
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CENCHRUS LONGISPINUS (HACK.) FERNALD HA AHTPOIIOTEHHO
HNEPETBOPEHUX JIVISHKAX JHICTPOBCBKOI'O IIEPECHUITY

Pesrome

Mera. AnsentuBuuit Bun Cenchrus longispinus (Hack.) Fernald na tepuropii
VYkpainu 3HaxoauThes y cranii excrnancii. CyTTeBy MOTEHLIHY HeOe3meKy Juis
JIOBKIJUISL CTaHOBUTH 3aBISKH CTPEC-TOJIEPAHTHOCTI, IIMPOKIH EKOJOTTuHIN
aMIUTITYI, BUCOKOMY CTYIICHIO HaTypasi3ailii, 3HaYHii I[CHOTHYHIH aKTHBHOCTI
TolI0. BUBYEHHIO YMOB MOSIBM Ta HaTypaji3allii HOBUX aJBEHTHBHUX BHIB, 0CO0-
JIMBO KapaHTHHHHUX — HHUHI MPHUUISETHCS 3HAUHA yBara.

Cenchrus longispinus, noxonuth B [1iBHIYHOT AMEPHKH Ta MOMINPIOETHCS 13 3epHO-
BUMH BaHTakaMH. BHJ po3moBClonUBCsS Ha TepUTOpii OararboxX KpaiH — HOro BU-
sierieHo y IliBnenniit Adpwurr, [unii, Monmogi, Pocii, HU3Ili €BpONEHCHKUX JCPKaB.
B Ykpaini Bux Briepiiie 3agikcoBaHo y MIBJCHHHUX perioHax. BiH € kenoditom, arpio-
eneko(iToM Ta BiTHOCHUTHCS JI0 KaPaHTUHHUX OPraHi3MiB, 110 0OMEXKEHO MOIIUPEHi
B Ykpaini (A-2). B exosorivHOMY BiZIHOIICHHI BUJI TSDKIE JI0 MTOCYIIUTUBHX IPYHTOBUX
yMOB. € reiodiTom, B €KOJIOTO-I[ECHOTHYHOMY BiIHOIIEHHI —Icamoditom. binbIicTs
Horo momyJsiiit 30cepepkeHa Ha aHTPOIIOTeHHUX EKOTOIax.

Metomu. Bruitky 2021 poky, MapiipyTHHM METOJOM OOCTEKEHO aHTPOIOTeHHO
nepeTBopeHi IUIsiHKK J{HicTpoBchKoro mnepecurty. Buuanu ¢uiopy 3ami3HUYHUX
KOJIIH MIX 3a1i3HMYHUMH cTaHIisiMu Kaponina-byras ta ConsiuHa.

PesyabraTu. Bussneno 14 nokanitetiB Cenchrus longispinus. B my0iikarii HaBese-
HO iX KoopAuHATH. Pociinuy, 37e01TbII0T0, JTOKATI30BaH] Ha TUISTHKaX CAMOBUIBHIX
abo oOnagHaHMX MIMIOXIHUX TEpexoAiB yepe3 3aiizHuuHi kouii. CyOcTparom €
1eOiHp Kol a0 mpuieruii miaHuCTHH IPYHT.

BucnoBku Ha micky pociuHH, Bi3yallbHO,— Kpalle pPO3BHHEHI, MAalOTh OLIbIIY
KiJIbKICTh OIYHMX IAroHiB, OUIbII BUCOKI. Ha mebenrcromy cyocTparti 3ami3HHYHUX
KOJIiH, 0COOIMBO Y MDKKOIIHHOMY TIpocTopi, pociuiu HU3bKi — 7(10) cM. Exzemn-
Jsipy Ha 000X THIIAX cyOCTpaTy, HaBiTh MPHM HASBHOCTI MOMIPHOTO Ta CHIIBLHOTO
MEXaHIYHOTO MOIIKOMKCHHS IMIIIOXOAaMU — MAlOTh 3HAYHY KIJIBKICTh BIAPOCTHX
JTOJIATKOBUX MaroHiB. [[pakTHYHO BCi ATOHU — 3 IJIOAMHU.

Cenchrus longispinus Ha JIHICTPOBCHKOMY IEPECHUIIl TPEACTABICHUI HE JIMIIC HA
JIIISTHKAX 13 CHIIBHUM aHTPOIIOI€HHUM HaBaHTaXEHHSIM, alie if TaM, Jie TUTUB JIIOIMHH
nomipHui, abo MpakTHYHO BinCyTHIH. [IpoTe, MpakTHUHO BCi OOCTEKEHI AUISTHKH
BIJIBIZYIOTh MIIIOXOAM a00 BiAMOYMBAKOYI.

Kuarouosi cnoBa: Cenchrus longispinus; 3ani3andsi koii; JIHICTpOBCHKUII epecui
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CENCHRUS LONGISPINUS (HACK.) FERNALD
ON ANTHROPOGENICLY TRANSFORMED AREAS
OF THE DNIESTER DISTRICT

Abstract

Problem. The adventive species Cenchrus longispinus (Hack.) Fernald in Ukraine
is at the expansion stage. It poses significant potential threat to the environment
due to stress tolerance, wide ecological amplitude, high degree of naturalization,
significant coenotic activity and so on. Much attention is now being paid to the study
of the conditions for the emergence and naturalization of new adventitious species,
especially quarantine ones.

Cenchrus longispinus originates from North America and is distributed with grain
bulks. The species has spread to many countries — it has been found in South Africa,
India, Moldova, Russia, in a number of European countries. HaBectn siknx.

In Ukraine, the species was first detected in the southern regions. It is a kenophyte,
agrio-epecophyte and belongs to the quarantine organisms that are partially
distributed in Ukraine (A-2). In the ecological sense, the species prefers arid soil
conditions. It is a heliophyte, in ecological and coenotic terms — a psammophyte.
Most of its populations are concentrated in anthropogenic ecotopes.

Methods. In the summer of 2021, anthropogenically transformed areas of the
Dniester embankment were surveyed by a route method. The flora of the railway
tracks between the railway stations Karolina-Bugas and Sonyachna was studied.
Results. 14 localities of Cenchrus longispinus were identified. Their coordinates
are given in the publication. Plants are mostly localized in areas of unauthorized or
organised pedestrian crossings over railway tracks. The substrate is crushed stone of
railway tracks or adjacent sandy soil.

Conclusions. On sand plants, by sight, are better developed, have more lateral
shoots, are higher. On the crushed stone substrate of railway tracks, especially in
the interrail space, the plants are low — 7 (10) cm high. Specimens on both types
of substrate, even those that undergo moderate and severe mechanical damage by
pedestrians, possess a significant number of grown additional shoots. Almost all
shoots have developed fruit.

Cenchrus longispinus on the Dniester embankment is represented not only in areas
with strong anthropogenic impact, but also where human influence is moderate or
apparently nonexistent. However, all surveyed areas are visited by pedestrians or
vacationers.

Key words: Cenchrus longispinus; railway tracks; Dniester embankment
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