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[ocnigHa cTaHLUif KapaHTUHY BiHOrpaay i NoaoBuX KynbTyp

IHCTUTYTY 3axMUCTy POCNMH HalioHanbHOI arpapHoi akagamii Hayk YkpaiHu, Opeca, YkpaiHa,
0. Ctaxypcbka, acn.
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KuiBcbkui HauioHanbHbIW yHiBepcuTeT iMeHi Tapaca LLleB4yeHka, KuiB, YkpaiHa

3ACTOCYBAHHSA MC-TEXHONOTIT ANA MOHITOPUHIY LWAPKU CNUBU
HA TEPUTOPII OQECBHKOI OBNACTI

Bipycu pocnuH euknukaromb 6a2amo eaxsiugux xeopobu pocsiuH i Hecyms eidnoeidanbHicmb 3a eesluki empamu i sKicmb 8poXKaro y 6CbOMY
ceimi, i momy, aepoHoMu i gpimonamorsnoau doknadarome 3Ha4YHUX 3ycussb Osisi KOHMPOJIIO 3a 8iPYCHUMU 3axeopro8aHHsIMU. OGuHUM 3 HaUGinbw
nowupeHux eipycie, sikuli eUK/IUKae 3Ha4yHi eKoHoMi4Hi empamu y pody Prunus ye Plumpoxvirus (PPV), 36y0HuUK wapku ciueu. 3 MOMeHmy ceo20
8i0kpumms wapka € cnpasexHim sruxom 0Ons kicmoykoeux cadie Ljeli gipyc npucymHili 8 KOXHil KpaiHi, 8 siKili € npomucsioge supoulygaHHsI Kicmo-
4ykoeux depee[1]. BipyceidHocumbcs o nepernikypezynboeaHuxwkionueuxopaaHismieYkpaiHu. Ha mepumopiiYkpaiHu3apaxeHisipycom cadu 3ali-
marombniowy e 4013,2764 2a. B OdechkiliobnacminnouwjakapaHmuHHUXeo2HUW, cmaHoeumsb 18,5 2a. 3a ocmanHili yac mym 6yno3HalideHo 6
HoeuxeozHuUuW3a2asnbHoronoujero 28 2a. Bnepwe e Odeckkitiobnacmisipyc PPV 6ye eusieneHuli Ha depeeax YepewHi. lepcukoei i cnueoei depeea
ypaxxatombcsioOHakoeoromiporo. Ha ckinbku Ham eidomo, mu enepweesukopucmanu NC-mexHono2uu 05151 KOHMPOJIIO 3a 8iPyCHUMU X80pobamupo-
c/uH e YkpaiHi. [fpasunbHesukopucmaHHs12e0npPocmopo8uxdaHux € K/ro4em Ao ycrnixy KOHmpoJsiro nowupeHHsi PPV.

Knroyoei cnoea: Bipyc eicnu cnueu, wapka cnueu, gpimocaHimapHuli MOHimMopuHea, KapaHMuHHe eo2Huuje, 'IC mexHonoeii.
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SPREAD OF TURNIP MOSAIC VIRUS IN SUSCEPTIBLE CROPS
IS STRONGLY EFFECTED BY DIFFERENT CULTIVATION PRACTICES

Samples of plants showing symptoms of Turnip mosaic virus (TuMV) were collected from fields planted to Brassicaceae
crops in Kyiv region and different locations in the city of Kyiv. TuMV was detected in the main brassica-crop fields, private gar-
dens and urban locations of Ukraine, with a high overall incidence of 50%. This paper describes the effects of different cultivation
approaches on the incidence rate of viral infection in susceptible crops and confirms the importance of preventive measures for

disease control.
Key words: Turnip mosaic virus, cultivation practices.

Introduction. Turnip mosaic virus (TuMV) is a member
of Potyvirus genus belonging to the largest Potyviridae
family of plant viruses [1]. As many potyviruses, TuMV has
an extremely wide host range but infects mostly plant spe-
cies from the Brassicaceae family and induces persistent
symptoms (mosaics, mottling, chlorotic lesions, etc.). For
domesticated Brassica plants, TuMV is considered one of
the most damaging and economically important viruses [2].
TuMV is mainly transmitted by many aphid species non-
persistently as well as mechanically from plant to plant.
TuMV probably occurs worldwide and has been found in
both temperate and subtropical regions of Africa, Asia,
Europe, Oceania and North and South America. In Europe,
TuMV was reported from the UK, Spain, ltaly, Greece,
Germany, The Netherlands, Czech Republic, Hungary,
Bulgaria, Poland, and Russia [3-9]. Despite Ukraine's geo-
graphical location and wide cultivation of different Brassica
crops for centuries, it's only recently that the authors have
registered TuMV in our country (unpublished data). In the
study reported here, we describe the importance of preven-
tive measures for the control of wide-spread and damaging
pathogen of brassicas.

Materials and methods. Sampling was restricted to
crop-producing areas in Kyiv region and different locations
in the city of Kyiv where Brassicaceae plants were grow-
ing/cultivated. In Kyiv, sampling locations included two bo-
tanical gardens, the city center, Museum of Folk Architec-
ture and Life of Ukraine (open-air location w/o agricultural
activity), and private gardens where different brassica
plants were regularly cultivated. Several large fields in Luka
and Gorenychi villages used for commercial cabbage culti-
vation were chosen for sampling in Kyiv region. Brassica
plants were visually examined, samples were collected
from plants with TuMV-like symptoms typically including
mosaics, mottling, vein banding and/or leaf deformation.

Collected samples were tested for TuMV by double an-
tibody sandwich enzyme-linked immunosorbent assay
(DAS-ELISA), as described previously by Clark and Adams
(1977) [10], using specific polyclonal antibodies purchased
from Loewe (Germany). Briefly, 0,5 g leaf tissue was
ground to a powder with a mortar and pestle in 10 mL
phosphate-buffered saline, pH 7,4, containing 0,05%
Tween 20, 2,0% polyvinylpyrrolidone (MW 40 000) and
0,2% bovine serum albumin. In the meantime, microtitre
plates (Maxisorb, NUNC, Denmark) were coated with
TuMV-specific  broad-spectrum polyclonal antibodies
(1:200) in carbonate buffer according to the manufacturer's
instructions. Leaf extracts were then added to the plates in
duplicate wells and incubated overnight at 4°C. The pres-
ence of TuMV in the samples was detected in 200 pL ho-
mogenate by TuMV-specific antibodies conjugated to alka-
line phosphatase using p-nitrophenyl phosphate substrate
(Sigma, USA). Absorbance values at 405 nm were meas-
ured using a Multiscan-334 microtitre plate reader (Labsys-
tem, Finland). Absorbance values, measured 60 min after
adding the substrate, greater than three times those of the
negative controls were considered positive.

Results and discussion. A total of 54 plant samples
with TuMV-like mosaic and mottling symptoms were col-
lected in different districts of the city of Kyiv and Kyiv re-
gion. Sampling areas included both agricultural sites (two
cabbage producing fields and private gardens) and urban
locations where no agricultural activity was carried out (dif-
ferent sites in the City of Kyiv, two botanical gardens and
open-air Museum of Folk Architecture and Life of Ukraine).

Using ELISA, TuMV was detected in samples from
cabbage, red radish, mustard, radish, white mustard, gold
of pleasure, weed species (hill mustard), etc. (Table 1).
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Table 1. Double-antibody enzyme-linked immunosorbent assay for the detection of Turnip mosaic virus by hosts

Plant No of samples Positives Incidence of TuMV infection (%)

Brassica oleracea (cabbage) 23 8 35
Brassica sp.
Brassica juncea (mustard) 4 2 50
Sinapis alba (white mustard) 3 3 100
Raphanus sativus (red radish) 12 11 92
Raphanus sp.
Other brassicas 60
Other non-brassicas 0
(Asteraceae, Primulaceae, Papaveraceae, Malvaceae)

TOTAL 54 27 50

TuMV has been detected in 27 samples of plants
(overall 50% incidence rate in symptomatic hosts) including
B. oleracea var. capitata, R. sativus, Raphanus sp., S. al-
ba, B. juncea, C. sativa, Brassica sp., and Bunias oriental-

is. On cabbage plants, TuMV typically induced systemic
mosaics, vein banding and leaf deformation (Fig.1), where-
as systemic mosaics and mottling were common for natu-
rally infected radish and mustard plants.

Figure 1. TuMV-positive cabbage plant (B. oleracea var. capitata) showing virus-like symptoms of vein banding/clearing

TuMV was found in the main brassica-crop fields, pri-
vate gardens and urban locations of Ukraine, with a high
overall incidence of 50%. Importantly, the agricultural sites
used for plant sampling were characterized with different

level of incidence of TuMV infection varying from 17% and
42% for two crop fields, and to as much as 58% for private
gardens (Table 2).

Table 2. DAS-ELISA detection of Turnip mosaic virus by sampling sites continuously used for crop cultivation

Sampling site No of samples Positives Incidence of TuMV infection (%)
Commercial cabbage producing field 1 6 1 17
Commercial cabbage producing field 2 12 5 42
Private gardens 12 7 58

Total for agricultural sites 30 13 39

Several sampling sites within the Kyiv city (i.e. where
no agricultural activity was carried out) demonstrated even
higher incidence rate of TuMV with the minimum value of
33% for symptomatic plants. These results suggest that
TuMV is probably widespread in both agricultural and ur-
ban locations but remained undetected for a long time.

Expectedly, different locations demonstrated high but
varying level of TuUMV occurrence. However, several aspects
were of special interest in this regard. For the two fields used
for commercial cabbage production in Kyiv region and situ-
ated in neighboring villages just 5 km apart, the TuMV inci-
dence rate varied from 17% to 42%. This probably reflects
the efficiency of the confirmed regular eradication of dis-
eased plants in the former case (field 1) and underpins the
significance of long-known simple approach — elimination of
virus inocula — for the disease control.

In turn, rather high rate of TuMV infection in private
gardens (58%) may be explained by both growing of in-
fected plants and repeated cultivation of susceptible crops,
as reported by the landowners. Another approach allowing
to limit virus spread — crop rotation — was also missing in
this case.

Obtained results clearly demonstrate that ftrivial
measures for crop cultivation (known for decades but often
thoroughly disregarded) remain highly efficient in control-

ling the spread of the mechanically and aphid-transmitted
virus and reducing consequential damages.

Conclusions. In summary, the survey indicated high
occurrence of TuMV in urban and agricultural regions in
Ukraine where average infection incidence rate reached
50%. Wide range of infected plant species and high inci-
dence rate in surveyed areas obviously demonstrates both
the lack of virus screening and important role of efficient
cultivation approaches for disease control in Ukraine. Ob-
tained data suggests a long-term coexistence of the virus
and the hosts in Ukraine.
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KuiBcbkui HalioHansHUI yHiBepcuTeT iMm. Tapaca LUeBuyeHka, KuiB, YkpaiHa

NMOLWUPEHHSA BIPYCY MO3AIKU TYPHENCY Y COIPUMHATIIMBUX KYNIbTYPHUX POCJTMUHAX
CUNbHO 3ANEXUTb BIA PI3BHMUX NiaXoAaiB 4O BUPOLLYBAHHA

3pasku pocnux ¢ cumnmomamu eipycy mo3aiku mypHency (TuMV) eid6upanucsi c npoMucsiogux roJsie eupoujyeaHHsi xpecmoueimux Kynbmyp
y Kuiecbkiii 0651. ma Ha pisHux dinsiHkax y micmi Kuee. TuMV 6ye 3HalideHull Ha cix MPOMUC/I08UX MOJIsIX, MPpU8amMHux npucadubHux dinsiHkax ma
Micbkux OinsiHKkax, a cyMapHuli pieeHb iHghekyili cmaHoeue 50%. Y GaHili po6omi onucyrombcsi HaciOKu 3acmocyeaHHsI Pi3HUX a2pPOeKOoJ102iYHUX
nputiomie Onsi NowupeHHs1 eipycy y cnpuliHamaueux Kyibmypax ma niomeepoxeHa eaxusicmsb npoginakmu4Hux 3axodie y 6opomsbbi 3 sipyc-
HUMU xeopobamu.

Knro4oei cnoea: gipycy mo3aiku mypHercy, supouwyeaHHs1 Xpecmouygimux Kynbmyp.

A. LeBuyeHko, KaHAa. 6uon. Hayk, C. MNeTpeHko, BeA. nHx., O. UyTuHckas, kaHa. 6uon. Hayk,
A. Bucos, kaHa. 6uon. Hayk, T. LLleB4eHko, kaHA. 6uon. Hayk
KneBckuin HauMoHanbHbIN yHUBepcuTeT UM. Tapaca LLleBueHko, Kues, YkpaiHa

PACMPOCTPAHEHUE BUPYCA MO3AUKU TYPHENC Y BOCNPUMMYUBDBIX KYJIbTYPHbIX PACTEHUAX
CUNbHO 3ABUCUT OT PA3HbIX NOAXOA0B K BbIPALUMBAHUIO

O6pa3ybl pacmeHuli ¢ cumMnmomamu eupyca mo3auku mypHernca (TuMV) om6upanucb ¢ NPoOMbIWIIEHHbIX MoJel eblpaujyusaHusi Kpecmo-
ysemHbix Kynbmyp 8 Kueeckoli 06/1. u Ha pa3nuyHbix y4acmkax e 2opode Kues. TuMV 6bin HalideH Ha 8cex MPOMbIWIIEHHbIX MOMSAX, YaCMHbIX
npuycadebHbIX y4acmkax u 20podCcKUX yyacmkax, a CyMMapHbil ypoeeHb UHgekyuli cocmaeun 50%. B daHHoU pabome onucbieatomcsi nocreo-
cmeusi MPpUMeHeHUs1 Pa3iuYyHbIX a2pPO3KO/I02UYeCcKuUX npuemoe Osisi pacrnpocmpaHeHusi eupyca @ 80CnpPUUMYUBbIX Kyfbmypax u nodmeepxoeHo
8a)KHOCMb npogusiakmuyeckux Mmeponpussmul e 6opbbe ¢ eupycHbIMU 601€3HSIMU.

Knroueenie criosa: eupyca Mo3auku mypHerica, ebipaujugaHue KpecmouyeemHbiX Kyabmyp.
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FLORISTIC CLASSIFICATION OF THE FLOODPLAIN ALDER, WILLOW AND POPLAR
FORESTS IN THE BASIN OF THE LOWER SULA (UKRAINE)

The floodplain alder (Alnus glutinosa), willow (Salix alba, rarely S. fragilis) and poplar (Populus nigra, P. alba, outliers of Pop-
ulus x canescens) forests in the basin of the lower Sula were investigated. Mesohygrophilous forests of European black alder
were referred to Alno-Ulmion alliance Querco-Fagetea class (com. Aegopodium podagraria-Alnus glutinosa, D. c. Acer nequndo-
Alnus glutinosa). Swamp forests of European black alder of Alnetea class are mostly common in the floodplains of small rivers
and are represented by two associations (Carici ripariae-Alnetum glutinosae and Carici acutiformis-Alnetum glutinosae). The
floodplain willow and poplar forests were referred to class Populetea albae (order Populetalia albae). Willow forests of flood-
plains of the river Sula and its tributaries and also waterlogged gully talwegs and rarely outliers belong to Salicion albae alliance
and Salicetum albae association. Lower reach poplar forests of the river Sula floodplain belong to Calamagrostio epigei-Populion
nigrae alliance and are divided into two associations that we propose to change in accordance with the requirements of the In-
ternational Code of Phytosociological Nomenclature for Galio veri-Populetum nigrae and Strophiostomo sparsiflorae-Populetum
albae. It is emphasized that the studied groups don’t contain the species from the Red Data Book of Ukraine. The alder, willow
and poplar forests of each association that are least transformed, largest in area and oldest require the nature reserve creation,
that is proved by their significant water conservation role.

Key words: Querco-Fagetea (Alno-Ulmion), Alnetea, Populetea albae, Ukraine, Dnieper left-bank Forest-Steppe, basin of the
lower Sula, syntaxonomy.

Introduction. The floodplain alder (Alnus glutinosa (L.)
P. Gaertn.), willow (Salix alba L., rarely S. fragilis L.) and
poplar (Populus nigra L., P. alba L., Populus x canescens
(Ait.) Smith. forests are located throughout the whole re-

gion of our research of the floodplain of Sula river and its
brances, however on the left bench they are less numer-
ous. Accumulation and generalization the data about its
phytocoenotic diversity according to the methodology of
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