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IZVLECEK

Poznamo ved vrst sovplivnih (interferenénih) interakcij med vijimi rastlinami. Nekatere
opisujemo kot interakcije tekmovanja (kompetitivne), druge kot alelopatske interakcije
(zaviralne ali vzpodbujevalne). Kadar v odnosih med rastlinami prevladuje primarni zaviralni
alelopatski odnos, donatorska rastlina izlo¢a snovi iz skupine drugotnih presnovnih izlo¢kov
(sekundarni metaboliti), ki imajo zaviralen uginek na razvoj rastline sprejemnice (recipientke)
teh snovi. V sedanjem ¢asu v okvir alelopatskih odnosov ne uvri&amo zgolj interaktivnih
odnosov med vigjimi rastlinami, temve¢ tudi interaktivne odnose med mikroorganizmi in
rastlinami. Namen nase $tudije predstavijene v tem prispevku je bil ugotoviti povezavo med
alolopatskim uginkom izlo¢kov nekaterih plevelov na poskusne rastline in odnosom med
poskusno rastlino in virusom, s katerim je poskusna rastlina okuZena. V nasem primeru smo
kot poskusni rastlini sprejemnici uporabili pasje zeli§¢e (Solamum nigrum) in tobak
(Nicotiana tabacum cv. Samsun), ki smo jih v stadiju 4 do 6 listov okuzili z virusom ObPV
(Obuda pepper virus). Poskusne rastline smo vsak dan Skropili z vodnimi izvlecki
pridobljenimi iz naslednjih plevelov: Abutilon theophrasti (barzunasti oslezovec, poganjki),
Asclepis syriaca (sirska svilnica; poganjki, korenine lo¢eno), Cirsium arvense (njivski osat,
poganjki) in Convolvulus arvensis (njivski slak; poganjki). Pet tednov po okuzbi testnih
rastlin v virusom smo s tehtanjem svezih rastlin doloé&ili njihovo maso. Za dologitev virusov
v testnih rastlinah smo uporabili serologki test (DAS ELISA), za kvantifikacijo koncentracije
virusa v soku testnih rastlin pa smo uporabili kar odCitke ekstinkcijskih vrednosti. Masa
svezih rastlin pasjega zeli§éa se je ob dodajanju vodnih izvleCkov iz korenin svilnice in
poganjkov slaka zmanjSala za 41 oziroma 45%. Dodajanje izvleckov plevelnih rastlin ni
vplivalo na koncentracijo ObPV virusa v testnih rastlinah pasjega zelisca. Koncentracija
virusa v testnih rastlinah tobaka sorte Samsun se je pod vplivom dodajanja vodnih izvieckov
korenin svilnice in izvlegkov poganjkov njivskega slaka znalilno zmanjlala. Razvoj
poskusnih rastlin tobaka je bil ob&utno zavrt ob dodajanju izvleckov iz poganjkov sviltice in
oslezovca. Na podlagi preliminarnih rezultatov raziskave ugotavljamo, da med zaviralnim
alelopatskim uginkom preucevanih plevelov na pasje zelif¢e in tobak in med odnosom
gostitelj-virus, nipovezave.

Kljutne besede: interferenca, rastline, alelopatija, Solanum nigrum, Nicotiana tabacum,
Abutilon theophrasti, Asclepis syriaca, Cirsium arvense, Convolvulus arvensis, ObPV
virusa

PLANT-PLANT AND PLANT-VIRUS INTERACTIONS
ABSTRACT

Interaction among higher plants is called interference. One type of it is called as competition,
while the other type is called allelopathy. In case of predominance of ailelopathy, donor plants
excrete secondary metabolits, which always have inhibitory effect on the recipient (acceptor)
species. Today the term allelopathy has been broadened, including not only plant-plant, but
also plant-microorganisms interactions. The aim of our present work was to study the effect of
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some allelopathic weeds on the development on recipient species and virus concentration.
Donor species (Solanum nigrum, Nicotiana tabacum *Samsun’) were sprayed or watered daily
with the water extracts of Abutilon theophrasti, Asclepias syriaca, Cirsium arvense,
Convolvulus arvensis shoots, and those of 4. syriaca roots. Test plants were inoculated at 4-6
leaf stage with Obuda pepper virus (ObPV). Five weeks after inoculation the fresh weight of
the test plants were measured. Virus infection was evaluated by DAS ELISA method, and
virus concentration in hosts was determined on the basis of extinction values. Fresh weight of
S. nigrum was reduced by 41 and 43%, due to A. syriaca root and C. arvense shoot extracts.
Plant water extracts did not reduce virus concentration in S. nigrum. Virus concentration in N.
tabacum ‘Samsun’ was significantly reduced due to A. syriaca root, and C. arvense shoot
extracts. Development of N. tabacum ‘Samsun’ plants was considerably inhibited due to 4.
syriaca and A. theophrasti shoot extracts. On the basis of our results no relation was observed
between allelopathic inhibitory effect on the test plants and host-virus relations.

Key words: allelopathy, growth, inhibitors, plant extracts, viruses
1. INTRODUCTION

The term allelopathy was introduced by Molish (1937) at the first time. Earlier it was
considerec as a type of interference among higher plants, where products of secondary
metabolism inhibit (less promote) the development and physiological processes of
neighbourhood plants (Rice 1984). The term allelopathy has been extended recently including
not only plant-plant, but also plant - microorganism intertactions (Macias et al., 2002), and is
considered as a new alternative way for biological weed control (Duke ef al., 2002, Dikic et
al., 2003).

Plant viruses make up about 15-30 % out of the whole plant diseases. Virus particles create
extremely close biological units with the host cell. The biosynthesis of viruses is done by the
organelles of the host cell. Therefore chemical protection against viruses is unsuccesful in
vivo and causes the death of the plant host cell at the same time. In spite of this, some natural
substances are known to inhibit the replication and cell- to cell movement of viruses and to
reduce virus concentration (Moraes 1974; Baranwal and Verma 1997; Manickam and
Rajappan 1998; Vivanco ef al., 1999). The mode of action of natural substances is not yet
known exactly, but it can be presumed, that these substances may modify special receptor
places on the plant cell surface, therefore adhesion of virus particles can not be happened
(Ragetli and Weintraub 1974, Gaborjanyi and Tobids 1986).

The aim of our investigations was to study the effect of allelopathic weed extracts on host-
virus relations.

2. MATERIALS AND METHODS

Fresh shoots and roots of Asclepias syriaca, while shoots of Abutilon theophrasti, Cirsium
arvense and Convolvulus arvensis were collected at the beginning of flowering near
Keszthely, in 2004. The roots and shoots were cut into small pieces in a grinder. After
grinding, 25 g fresh biomass was stirred into 100 ml distilled water and left for a day. Then
the mixtures were filtered through filter paper (MN 640w), and the water extracts were used
to spray or water (50 mi water extract pot™") daily the test plants from their 2-4 leaf stage until |
the end of experiments. Nicotiana tabacum ‘Samsun’ and Solanum nigrum as test plants were
mechanically inoculated with Obuda pepper virus (ObPV).
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In order to evaluate virus inhibitory effect of plant extracts in their systemic hosts, DAS
ELISA serological method was used five weeks after inoculation (Clark and Adams 1977)
and the fresh weight of the test plants were also measured at the same time. Extinction values
were measured 20 minutes after adding the substrate at 405 nm wavelength by Multiscan
ELISA reader. The higher the concentration of viruses in the plant samples, the higher
extinction values were measured, therefore from the extinction values one could conclude to
the virus concentration. Test samples were considered resistant to virus infection if their
extinction values did not exceed two times those of the negative (uninfected) control ones.
Analysis of variance (ANOVA) has been done with susceptible, virus infected plant samples
{(where the extinction values were more than two times higher than the extinction values of the
negative control samples), in order to determine the effect the extracts on the virus
concentration in hosts as compared to the positive control samples. Virus infected plants
without extract using served as positive control.

3. RESULTS AND DISCUSSION

It has been seemed that in systemic host-virus relations root and shoot extracts of weeds did
not inhibit virus infection, because extinction values were more than two times higher than
those of the negative control samples. In a previous study, some plant extracts significantly
reduced the number of the local lesions (Takécs ef al., 2004). Sprayed plant water extracts did
not reduce significantly ObPV concentration in S. nigrum, although considerable, 41 and 43
% reduction in fresh weight had been observed due to 4. syriaca root and C. arvense shoot
extracts, respectively (Fig 1. and 2.).Virus concentration in N. tabacum ‘Samsun’ host was
significantly reduced due to 4. syriaca root, and C. arvense shoot extracts. Development of .
fabacum ‘Samsun’ plants was considerably inhibited due to 4. syriaca and A. theophrasti
shoot extracts (Fig 3. and 4.). When plant extracts were used for watering the pots differences
neither in virus concentration nor in fresh weight had been observed, as compared to contro}

samples.
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4. CONCLUSIONS

Plant extracts had a stronger inhibitory effect on the development of the test plants, than on the
virus concentration in the hosts. These results coincide with the known allelopathy effect of A.
syriaca, C. arvense and A. theophrasti (Kazinczi et al., 1991, 1999, 2004). A. syriaca root and C.
arvense shoot extracts reduced fresh weight of S.nigrum, but not that of N. tabacum ‘Samsun’.
Nevertheless these extracts significantly reduced ObPV concentration in N. tahacum *Samsun’, but
not in S. nigrum. Our preliminary results show that there is no relation between allelopathic
inhibitory effect of weeds on the development of test plants and virus inhibitory effect in the hosts.
Better results were obtained from those experiments, where target was to study the virus inhibitory
effect of some herbicides in the hosts (Kazinczi ef al., 2002, 2003).
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