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ABSTRACT

In Hungary natural waters are often used for irrigation. It means a potential danger for the crop
production, because waters, as virus vectors may play important rolg in the transmission of plant
viruses. In two years experiments & survey was carried out on the presence of plant viruses in
Hungarian rivers and lakes. 47 water samples from 14 rivers and three lakes were collected and
tested for the presence of plant viruses. After conceniration by ultracentrifugation, the water
samples were tested by ELISA methed for the presence of 26 plant viruses. The resuits of the
serological tests were confirmed by biological assays on herbaceous test plants. According to the
results achieved in the serological and biclogical tests, out of the 47 water samples 17 proved to be
infected by plant viruses. Cucumber mosaic cucumovirus (CMV), potate M carlavirus {PVM) and
plum pax potyvirus {PPV) were detected in three water samples; arabis mosaic nepovirus (ArMvV) in
two samples; potato S cariavirus (PVS), tobacco necrosis necrovirus {TNV), tobacco ratitle
tobravirus (TRV), tomato spotted will tospovirus (TSWV), wheat dwarf monogeminivirus (WDV) and
zucchini yellow mosaic polyvirus (ZYMV) in one water sample. Qut of them five viruses (ArMV,
PVM, TSWV, WDV and ZYMV) are new findings in natural waters, as there have been no previous
reports about their cccurrence in rivers and lakes.

IZVLECEK

KONTAMINACLIA NARAVNIH VODA NA MADZARSKEM Z RASTLINSKIMI
VIRUSI

Na Madzarskem naravne vode pogosto uporabljajo za namakanje. To pa pomeni potencialno
nevarnost za rastiinsko pridelavo, ker imajo lahko vode kot vektarji virusov pomembno vioge pri
prenasanju rastlinskih virusov. V dvoletnih poskusih je bit izdelan pregled o zastopanosti rastiinskih
virusov v madzZarskih rekah in jezerih. Odvzetih je bilo 47 vzorcev vode iz 14 rek in treh jezer, ki so
jin testirali na vsebnost rastlinskin virusov. Po koncentracifi z ultracentrifugiranjem, $0 vodne vzorce
testirali z ELISA metodo na zastopanost 26 rastlinskih virusov. Rezultate serologkih testov so
potrdili z bictienimi testi na zelnatih indikatorskih rastlinah. Glede na rezultate, dobfjene s
sercloskimi in bictienimi testi, je bilo od 47 vzorcev 17 kontaminiranih z rastlinskimi virusi. Kumarni
mozaik cucumovirus (CMV), krompirjev M carlavirus (PVM) in virus 3arke polyvirus (PPV) sc
ugotovili v treh vodnih vzorcih, repnjakov mozaik nepovirus (ArMV) v dveh vzorcih, krompirjev S
carlavirus (PVS), virus tobakove nekroze necrovirus (TNV), paradiznikov virus pisane uvelost
taspovirus (TSWV), virus pseniéne pritiikavosti monogeminivirus (WDV) in rumeni mozaik cukinijev
polyvirus {ZYMV) v enem vodnem vzorcu. Poleg tega je bilo pet virusov (ArMV, PVM, TSWV, WDV
in ZYMV) prvié najdeno v naravnih vodah, ker ¢ njih v prejsnjih porogilih ni bilo nobenih navedb o
najdbi v rekah in jezerih.
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1 INTRODUCTION

Several human and animal viruses have been detected from natural waters, causing a
potential danger to the living world, The pollution of environmental waters with infectious
viruses and the importance of the epidemiology of virus disease for public health have
altracted considerable attention (Koenig, 1986).

At first time Van Dorst (1969) detected the presence of cucumber green mottle mosaic
tarhanovirus (COMMVY) in drainage and irrigation water. Later very ¢lose connection was
observed between the presence of CGMMY and the virus infection of cucumber plants in
the Netherlands (Van Dorst, 1988). Tomlinson er af (1983 isolated a distinctive strain of
1obacco necrosts necrovirus (TNV), designated Chenopodium necrosis (TNV-CN), which
was mechanically transmissible o Chenopodivm amaranticolor and C quinaa caused local
lesions and systemic infection. Pocsai and Horvath (1997) detected eight plant viruses from
the waters of Hungarian rivers and lakes. So far 21 viruses {rom twelve countries were
identificd from natural waters in the world, In addition to this, further new, but not exactly
identified viruses were isolated belonging to tour virus groups.

The waters of rivers and lakes are generally used for irrigation. Therefore, a knowledge of
the infection of natural waters with plant viruses is important from the point of view of
crop production and protection. The objective of our investigations was o determine the
further presence of plant viruses in Hungarian rivers and lakes.

2 MATERIALS AND METHODS

47 water samples from 14 rivers (Berettyd, Bodrog, Danube, Harmas-Kérds, Eastern Channel,
Maros, Raba, Rabca, Répce, Sajo, Sid Channel, Tisza, Zagyva, Zala) and three iakes (Balaton,
Velence, Ferid) were collected in Hungary. After storing in refrigerator at 4 “C the water samples
were shaken vigorously and 500 ml of each was concentrated by ultracentrifugation, in 3170/ type
ultracentrifuge (P-40 rotor) at 30 000 rpm (97000 g) for two hours. After ultracentrifugation, cne half
of the pellets was resuspended in 3 mi of sample buffer sclution for the ELISA test. The second half
of the pellets was resolved in 3 ml 0.02 M phosphate buffer solution at 7.2 pH for biological assay
on herbaceous plants.

The concentrated water samples were tested by ELISA method after Clark and Adams (1977 for
the presence of the following plant viruses: alfalfa mosaic afamovirus (AMV), arabis mosaic
nepovirus (ArMV), barley stripe mosaic fordeivirus (BSMV), beet necrotic yellow vein benyvirus
(BNYVV), brome mosaic bromovirus (BMV), CMV, impatiens necrotic spot tospovirus {INSV), maize
dwarf mosaic polyvirus (MDMV), plum pox potyvirus (PPV), potalo A pofyvirus (PVA}, potate leafroll
luteovirus (PLRV), potato M carlavirus (PVM), potato S carfavirus (PVS}, potate X potexvirus (PVX),
polato Y potyvirus (PVY), prune dwarf ilarvirus {PDV), prunus necrotic ringspot farvirus (PNRSV),
raspberry ringspot nepovirus (RpRSY), scoyabeane mosaic sobemovirus (SoMV), tobacco etch
potyvirus (TEV), tehacco mosaic tobamovirus (TMV), TNV tobaccoe rattle tebravirus (TRV), tobacco
streak Jlarvirus (TSV), tomato spotied wilt tospovirus {TSWV), wheat dwarl monogeminivirus
(WDV}, wheat soil-porne mosaic furovirus (WSBMV), wheat spindle streak mosaic bymovirus
(WSSMV), zucchini yelfow mosaic potyvirus {ZYMV). The evaluation of the serclogica! reactions
was carried out using a Labsystems Multiscan Plus photometer at 405 nm and 492 nm, depending
on the type of diagnostics. The results of the serolegical tests were confirmed by biological tests.
Two plants of each test species (Chenopodium quinca, C. foefidum, C. murale, Gomphrena
globosa, Nicotiana debneyi, N. rustica, N. fabacum cv. Xanthi, N. tabacum cv. Samsun, N
glutinosa) were mechanically inoculated with concentrated and resclved pellets of the water
samples.
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3 RESULTS AND CONCLUSION

Out of the 47 water samples collected from three lakes and 14 rivers 17 samples were
infected with ptant viruses on the basis of serological tests. Ten plant viruses were detected
from the water sampies (Table 1), Out of them five viruses (ArMV, PVM, TSWV, WDV
and ZYMV) are new findings in natural waters, as there have been no previous reports
about their occurrence in rivers and lakes. The detected viruses belong to the caria-,
CHCUMO=, MOROGeMini-, neero-, nepo-, poty-, tohra- and rospovirus groups. The most
frequent virus was PYM oceuring in three of the rivers tested. No explanation can be given
for the frequent occurrence of PVM in rivers, which might be connected with the
susceptible crop and weed species. In our previous research on the oceurrence of plant
viruses in Hungarian rivers and lakes, the most frequent viruses were PVY and PPV, PPV
occurred in the waters of Lake Fertd and Lake Velence, oo (Poesai and Horvath 1996,
1997),

Table 1: Results of serological tests of water samples

Name of lake or river Sampling sites Viruses present in water samples’
Lake Balalon Keszthely TSWV, CMV

Lake Velence Velence PPV

Lake Fertd Fertérakos PPV

River Danube Komidrom JLAVAN

River Harmas-Koris Magyartés PVM

Lastern Channet Balmazajviros ATMV, PVM

River Maros Mako WDV

River Raba Rum ArMV, CMV, PPV, TNV, TRV,
ZYMV

River Zala Fenékpusata CMV, PVM

CATMV, Arabis mosaic nepovirus; CMV cucumber masaic cucumovivus; PPV, plam pox ponvirus;
PVM. potato M carlavirus: PVS, potate 8 carfavirns; TNV, tobacco necrasis necroviras; TRV, obacco rattle
iohravirus; TSWV, tomato spotied wilt tospaviray; WDV, wheat dwarl manogeminiviens; 2YMVY, zucchini
vellow mosaic ponvires

The presence of WDV in the river Maros is the {irst report on the oceurrence of a
maonogeminivirnes in natural waters. The incidence of WDV in cercals has increased in
Hungary fast years. 1t is very likely that this virus may derive from the decaying cereal
rools in river water. Rédba proved to be the most infected river. On the basis of scrological
tests six viruses (ArMY, CMV, PPVUTNV, TRV, ZYMV) were present in this river.

The presence of plant viruses in the concentrated water samples was also confirmed by
biological tests on herbaceous plants. The results of the bivlogical tests are presented in
Table 2. On the basis of biologicul tests river Panube at Baja and river Répee at Répeevis
was infected with - so far not identified- plant viruses although the resulis of serological
Lest were negative in this respect. Virus contamination of natural waters and water plants
can give the answer the following questions: (i) what is the virus contamination of natural
waters and water plants in Hungary, (i1} what is the role of these viruses in the virus
infection of the weeds and cultivated plants and opposite, (iii) what etiological relations are
there in the studied ccosystems. Regarding 10 the oceurrence of cconomical important
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viruses in natural waters and water plants, it is very important to study the virus infection
chain and virus ecological relations in uture,

Table 2: Results of biclogical tests of herbaceous plants

Name of lake Sampling Reaction on herbaceous plants

or river siles O foetidum € quinoa G, globosa N rusrica
Lake Balaton Kesztheiy Nl Pi/-

Lake Velence Velence NI/-

Lake Fertoé Fertérakos  CI Ni-

River Danube Komidrom Cl/-

River Danube Baja NI/Y. Led

River Harmas-Kérds Magyartés Ci/-

Eastern Channel Balmazajvaros Ci/-

River Maros Mako Nsp/-
River Riba Rum Cii-

River Zala Fenékpuszia Ci. NU/Tn Psp/-

River Répee Répeevis Ch Vel/-

Tocalfsystemie symploms: ClL ¢hlorotic lesions: Led, leal deformation: NI necrotic lesions: Nsp,
necrotic spots; P, purple lesions; Psp, purple spots; Tn, top necrosis; Y, vellowing: Ve, vein clearing
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