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MOLECULAR DETECTION OF PLUM POX VIRUS*

Martina BITTOOVA, Milan HROUDA?, Petr KOMINEK

Research Institute of Crop Production — Division of Plant Medicine, Prague;
! Institute of Experimental Botany, Czech Academy of Sciences, Prague, Czech Republic

Abstract: Nucleic acid amplification systems are powerful technologies with a
potentially wide range of diagnostic applications. In this study we explored the
sensitivity of modified polymerase chain reaction (RT-PCR) to detect plum pox
potyvirus (PPV) in Nicotiana and Prunus plants. Reverse transcription of viral
RNA followed by the PCR reaction resulted in a product covering the 262-base-
pairs region of coat protein gene. As little as 100 fg of purified viral RNA, corre-
sponding to approximately 2 x 10* viral particles, could be detected. The RT-PCR
assay of plant extracts proved to be about ten times more sensitive than the ELISA
test.

plum pox virus; RT-PCR; ELISA

The control of plum pox (Sharka) disease requires detection techniques of
high sensitivity. The causal agent of this disease, plum pox potyvirus (PPV),
is unevenly distributed and sometimes present at very low concentrations in
infected trees. Several methods based on serological detection (Kerlan,
Dunez, 1979; Varveri et al., 1988), molecular hybridization with ra-
dioactively labelled RNA probes (Varveri et al.,, 1988, Wetzel et al,,
1990) and PCR (Wetzel et al.,, 1991) have been adapted for field indexing
trials of PPV. Reverse transcription — polymerase chain reaction (RT-PCR)
has been shown to be optimal because of its simplicity and sensitivity.

RT-PCR is a method based on PCR, in which viral RNA is first reverse
transcribed to DNA and then amplified. The whole procedure is relatively
easy and rapid. It permits PPV RNA chemical denaturation, reverse tran-
scription and amplification to proceed in a single tube, each step requiring
just the addition of reagents. It can be performed directly from crude plant
extracts without the need of preliminary viral RNA purification.

* This work has been supported by the grant no 513/95/0969 of the Grant Agency of the Czech
Republic.
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In this study we compared the sensitivity of RT-PCR and ELISA with our
PPV isolate and infected plant extracts.

MATERIAL AND METHODS

PPV strain and plant material

We used a PPV isolate of the Rankovi¢ strain from IPO-DLO Wageningen
(Lain etal., 1988). PPV virus was multiplied in Nicotiana occidentalis and
the hybrid Nicotiana clevelandii x N. glutinosa. Flowers and leaves of natu-
rally infected plants of Prunus cerasifera and Prunus domestica were used in
RT-PCR and ELISA detection tests.

PPV RNA purification

PPV RNA was isolated by the viral particles purification method devel-
oped at our institute (Albrechtova et al., 1986), followed by phenol-chlo-
roform extraction (Sambrook et al., 1988).

Crude extract preparation

One gram of infected leaves or flowers were homogenized in PBS-Tween
buffer supplemented with 2% polyvinylpyrrolidon K25 and 20mM sodium
diethylthiocarbamate followed by 10 min centrifugation (13 000 rpm, 4 °C).
The supernatant was diluted ten times with distilled water and virus particles
were disrupted by adding Triton X-100 to a concentration of 1%. After
10 min of incubation the mixture was vortexed and supplemented with
methylmercury hydroxide to a final concentration of 10 mM. Incubation of
the mixture at room temperature for 10 min lead to denaturation of template
RNA. The methylmercury hydroxide was neutralized by adding 20mM
2-mercaptoethanol and a further incubation for 10 min. 10 pl of this mixture
was used in RT-PCR reaction.

Primers

For PCR, two oligonucleotide sequences that are specific for PPV and not
present in other potyviruses, were selected from a highly homologous region
of coat protein gene. The selection was made on basis of a comparison of
four published PPV sequences (Ravelonandro et al.,, 1988; Lain et al.,
1988; Maiss et al., 1989; Teycheney et al., 1989). The region was

2
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262 bp long, coding for 87 amino acids, started at nucleotide position 8 829
according to Maiss et al. (1989):

reverse primer: 5’- GGAATTCCTCTATGCACCAAACCATAAGACC - 3’

amplification primer: 5’- COGGATCCCGGAACTTTTACAGTGCCACGITTG- 3’
5’ends of primers were flanked by six bases corresponding to target sites for
Eco RI and Bam HI. These were used for cloning of the amplified fragment
into pBS vector.

RT-PCR assay

We used the amplification protocol according to Wetzel et al. (1991),
with slight modifications.

Reverse transcription (RT) mixture containing 50mM Tris-HCI (pH = 8.3
at 42 °C), 50mM KCl, 7.5mM MgCl,, 0.1 uM reverse primer, 20 uM dNTPs,
0.5 U AMV RT (Amersham) and 10 pl of template (viral RNA or plant ex-
tract) was prepared in a final volume of 20 pl. The reaction was incubated at
42 °C for 45 min and terminated by 4 min incubation at 99 °C.

As a second step, the amplification reaction was initiated by mixing of
40 pl of PCR mixture — 10mM TRIS-HCI (pH = 8.3), 50mM KCl, 1,5mM
MgCl,, 0,1% BSA, 20 uM dNTPs, 1,0 uM of each primer — with 10 ul of RT
mixture and 2 U of Taq polymerase (Promega). PCR reactions were run un-
der the following conditions: template denaturation at 94 °C (1 min), primer
annealing at 62 °C (1 min), DNA synthesis at 72 °C (1.5 min), 40 cycles.
Amplification products were analysed by electrophoresis of 10 pl aliquots on
1,2% agarose gel.

Immunoenzymatic assay

Viral detection was performed using double antibody sandwich-ELISA
method (Albrechtova, 1986) using IgG and alkaline phosphatase konju-
gate prepared in Research Institute of Crop Production in Prague according
to Albrechtova et al. (1986). Samples were prepared by grinding of 0.2 g
of leaf tissue in 4 ml of phosphate buffered saline (PBS) pH = 7.4 with 2%
PVP and 0.2% of egg albumin. Absorbance values were measured by pho-
tometer MR 5000 (Dynatech) at 405 nm. The absorbance value of the posi-
tive samples was 0.1 or more.
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RESULTS AND DISCUSSION

We used purified PPV RNA to determine the sensitivity of the assay. The
lowest amount of viral RNA detected after amplification was 100 fg (Fig. 1)
which corresponds to 2 x 10* target copies per assay. Compared to published
data, this level of detection was 500 times more sensitive than the ELISA test
(Varveri et al., 1988).

1. 1.2% agarose gel, amplified fragment after RT-PCR. Lane M = DNA length stan-
dard, phase |, restricted by Alul, A = purified PPV 1 ng, B =100 pg, C=10 pg, D = 1 pg,
E=0.1pg, F=10fg, H=100 ag, I = mix without RNA

To test whether RT-PCR could be used in routine detection of PPV, a com-
parative detection assay using both RT-PCR and ELISA was performed. The
samples were collected from plants artificially inoculated and grown in
greenhouse conditions. Extracts from infected leaves with visible symptoms
of viral infection were diluted and tested in parallel by PCR and ELISA tests.
The RT-PCR assay could prove the presence of viral RNAs in extracts di-
luted up to 1 : 10 000. The threshold of detection by ELISA test was at least
10 times higher (Table I, Fig. 2).

I. Comparison of sensitivity of PPV detection by ELISA and RT-PCR

Plant Absorbance ELISA RT-PCRv
N. cleveandii x glutinosa — non infected 0,014 - -
N. clevelanddi x glutinosa — PPV infected
Dilution 1 : 20 1.026 +
1:100 0.824 i+
1:1000 0.555 +
1:10000 0.018 - +
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2. 1.2% agarose gel, amplified fragment after RT-PCR. Lanes A-E: extract from infected plant
Nicotiana clevelandii X N. glutinosa, dilutions (w/v): A=1:2,B=1:100,C=1:1 000,
E =1:10 000, M = extract from healthy plant Nicotiana clevelandii X N. glutinosa,
G =pBS: PPV

Flower and leaf extracts from naturally infected plants of Prunus cerasi-
Jfera and Prunus domestica were also tested in parallel by both RT-PCR and
ELISA. The ELISA test proved the presence of viral particles in flowers and

TR i

3. 1.2% agarose gel, amplified fragment after RT-PCR. Lane: Prunus domestica - leaves (A);]
flowers (B); Prunus cerasifera - plant |, leaves (C); plant 1, flowers (D); plant 2, leaves (E); g
plant 2, flowers (F); control, PCR without template (G, H, I)
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aves of P. domestica, but only in flowers of P. cerasifera. The more sensitive
method of RT-PCR, however, indicated PPV infection even in leaves of P.
cerasifera (Table I, Fig. 3).

II. Detection of PPV in naturally infected plants Prunus

Plant :::E; Absorbance | ELISA | RT-PCR
P. cerasifera No. 1 flowers 0.605 * +
P. cerasifera No. 1 leaves 0.018 - +
P. cerasifera No. 2 leaves 0.020 - -
P. cerasifera No. 2 flowers 0.138 +
P. domestica leaves 0.525 +
P. domestica flowers 0.602 +
N. clevelanddi x glutinosa leaves 0.020 - —
N. clevelandii x glutinosa — PPV infected | leaves 1.851 + +
Conclusions

The technique of RT-PCR has been optimized and successfully used to
detect plum pox potyvirus in infected plants. Using our extracts this method
was at least ten times more sensitive than ELISA.
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Detekce viru $arky Svestky molekularnimi technikami

Amplifikaéni systémy nukleovych kyselin nachézeji $iroké uplatnéni v mnoha
diagnostickych metodach. V této praci jsme posuzovali moZnost vyuZiti modifikova-
né polymerazové fetézové reakce (RT-PCR) pro detekci viru Sarky Svestky v rostli-
nachrodu Nicotiana a Prunus. Reverzni transkripci virové RNA do DNA a naslednou
amplifikaci metodou PCR byly z oblasti genu pro plast'ovy protein ziskany fragmenty
DNA o velikosti 262 part bazi. Pomoci RT-PCR bylo detekovano 100 fg purifikova-
né virové RNA, které odpovida mnoZstvi 2 x 10* virovych &astic. PH testovani rost-
linnych extraktii z infikovanych rostlin se tato metoda ukazala o jeden fad citlivejsi
neZ metoda ELISA.

virus Sarky $vestky; RT-PCR; ELISA

Contact address:

Ing. Petr Kominek,Vyzkumny ustav rostlinné vyroby, odbor rostlinolékarstvi
Praha 6-Ruzyné, Ceska republika
tel.: 00 420 2 360 851, fax: 00 420 2 365 228
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CHLOROPHYLL CONTENT AND LEAF DAMAGE BY Oulema LARVAE
IN WINTER WHEAT*

Alois HONEK, Ivo NOVAK

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: We investigated the relationship between chlorophyll content, leaf size,
and specific area of the flag leaves and proportion of leaf area eaten by larvae of
cereal leaf beetles [Oulema spp., largely O. melanopus (L.)]. The test was per-
formed in a winter wheat stand of the cv. Zdar (at 28 sites) and a stand of cv. Hana
(30 sites). Plant quality as well as proportion of leaf area eaten by Oulema larvae
varied between sites. The leaf damage was correlated positively with leaf chloro-
phyll content (partial » = 0.519 and 0.142 in cv. Zdar and Hana, resp.), but was
not significantly affected by leaf size and specific leaf area. Multiple correlation
with three investigated plant qualities explained a significant proportion of the
variance in average leaf damage in cv. Zdar (#* = 0.330, p <0.05) which was less
damaged by Oulema larvae (average 2.6% of the flag leaf area eaten), but was not
significant in the more damaged stand of cv. Hana (7.6% leaf area eaten). Since
leaf chlorophyll content is correlated with plant vigour, it appears to be a conven-
ient predictor of damage by Oulema larvae.

flag leaf; chlorophyll; leaf size;, specific leaf area; plant vigour; cereal leaf beetle;
abundance

The cereal leaf beetles (CLB) are intensively studied in North America
where this introduced pest causes considerable damage of cereal stands
(Haynes, Gage, 1981). In the Palearctic, the area of origin of CLB, the
importance of both CLB species, Oulema melanopus L. and O. lichenis
(Voet), also increased. The main factors for this may be changes in the spec-
tra of wheat and barley cultivars, and climatic variation. Earlier works (e.g.
Chambon, VanLaere, 1983; Freier, Wetzel, 1984) contributed to
explaining and predicting annual and between stand variation in CLB density
and damage. Our research (Honék, 1991a) indicated the importance of

* The work was partly funded from grant no. 513/93/0377 of the Grant Agency of the Czech
Republic.
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within crop variation on CLB population density. Adults immigrating into
wheat fields in spring prefer dense stands consisting of vigorous plants
which provide optimal conditions for the offspring.

Plant quality has also an important effect on the distribution of other cereal
pests. Populations of cereal aphids increased in abundance in stands which
allocated a relatively large proportion of energy to organs on which the
aphids live, i.e. leaves [Metopolophium dirhodum (Walker)] or ears [Sifo-
bion avenae (F.)] (Honék, 1991b, c, 1994). Chlorophyll content was found
to be a good indicator of aphid abundance on leaves (Honék, in prep.).
While investigating the aphid distribution in cereal stands, we also recog-
nized the relationship between plant quality, chlorophyll content and damage
to leaves by CLB larvae. This relationship was investigated in this study.

MATERIAL AND METHODS

The investigation was made in 1996 in two winter wheat stands of cv. Zdar
and cv. Hana grown at Prague-Ruzyné (50°06™ N, 14°15° E). Both stands
were infested by larval populations of CLB, where O. melanopus (85% of the
spring immigrant adult CLB population) prevailed over O. lichenis. The
damage to flag leaves was produced chiefly by larvae, after most adults had
died. This damage was recorded on July 10 and 12, when most Oulema lar-
vae had already completed their development and the extent of damage was
thus maximum. However, the leaves were still not completely senescent and
differences in leaf quality could be detected. The observations were taken at
28 (in cv. Zdar) and 30 (in cv. Hana) sites randomly distributed throughout
the two fields. The quality of wheat plants varied between the sites due to
differences in soil quality, mineral nutrition and crop density. At each site a
sample of 50 flag leaves was collected into a plastic bag and preserved at
5 °C and darkness until the next day when leaf damage and quality were as-
certained. A parallel experiment showed that leaf chlorophyll content did not
change during 48 h of storage at the above conditions. The damage to leaves
(area eaten by the larvae) was determined by visually classifying each leaf
according to a six-degree scale which corresponded to 0, 2, 5, 10, 25 and
40% of leaf area eaten. The average damage (percentage of leaf area eaten)

10
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of a sample was calculated as the arithmetic mean of damages on individual
leaves. Three parameters of leaf quality were measured for each sample:

(1) Chlorophyll content was measured optically, by Chlorophyll Meter
SPAD-502 (Minolta) on 15 leaves of each sample (two measurements on each
leaf). The values measured by this device correspond to the amount of chloro-
phyll present in the leaf. The calculation of these values is based on the amount
of light transmitted by the leaf in two wavelength regions at which the absor-
bance of chlorophyll is different from carotenoids and other leaf components
(peak wavelengths approx. 650 and 940 nm). The results are indicated in SPAD
units which are well correlated with the content of chlorophyll in the leaves.

(2) Leaf area was measured by an optical planimeter (Portable Area-Meter,
Li-Cor).

(3) Specific leaf area, a ratio between leaf area and leaf dry weight (Hunt,
1990), was determined on undamaged leaf segments remaining after removal
of Oulema grazed parts. Their area was measured, they were dried at 90 °C,
and weighed with 0.0001 g accuracy. Statistic calculations were performed
with STATISTICA 2.0 (StatSoft, 1994).

RESULTS

The intensity of CLB grazing differed in both stands. The average graz-
ing damage was greater in the stand of cv. Hana (average 7.6%, min. 1.2%
— max. 19.0%) than in that of cv. Zdar (average 2.6%, min. 0.4% — max.
9.6%). The difference was caused by variation in frequencies of intact and
highly damaged leaves (Fig. 1).

1. The proportion of leaves
with different degree of
damage in a total of leaves

of the less damaged stand
of cv. Zdar (open bars)
and of the more damaged

2 5 10 25 40 stand of cv. Hana (shaded
Leaf area consumed [%] bars)

11
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The trends of covariance between crop quality and CLB damage were
similar in both stands. Chlorophyll content in the leaf was the best predictor
of the amount of CLB damage. In both stands CLB damage (Fig. 2) increased
with chlorophyll content. In the stand of cv. Zdar the partial correlation coef-
ficient » = 0.519 (p <0.01), while in cv. Hana partial » = 0.142 (N.S.). The
damage always decreased with increasing flag leaf size, but the relationship
was below the level of statistic significance (partial » = —0.189 in cv. Zdar,
and —-0.111 in cv. Hana). The specific leaf area also did not explain a signifi-
cant proportion of the variation in damage (partial » =-0.201 in cv. Zdar, and
0.092 in cv. Hana). Rather, the combined effects of chlorophyll content, leaf
size and specific leaf area explained the significantly higher CLB damage to

individual leaves in the stand of the overall less damaged cv. Zdar (R* = 0.330,
p <0.05), than to leaves in the more damaged cv. Hana (R* =0.061, N.S.).

22
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2. Mean damage to leaves (average percent of leaf area eaten) in relation to mean leaf chlorop-
hyll content (SPAD units) and mean area of flag leaves (cm?) in 28 samples of the cv. Zdar
stand (regression slopes = 0.36 for chlorophyll content and —0.25 for leaf area) and 30 samples
of cv. Hana stand (regression slopes = 0.26 for chlorophyll content and —0.19 for leaf area).

The tickmark lines indicate the difference between observed values (points) and values predic-
ted by regression plane (grid surface)

12
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DISCUSSION

Among the three qualities of the leaves investigated, chlorophyll content
appeared the best predictor of the extent of CLB damage. These results par-
allel those obtained for cereal aphids (Honék, in prep.). In several winter
wheat stands, the numbers of M. dirhodum on leaves increased with leaf
chlorophyll content. This trend was manifested on individual plants where
chlorophyll content decreased from the flag leaves downwards. The differ-
ences also appeared between sites where plant quality varied from very poor
to vigorous. Chlorophyll content was correlated with several characteristics
of plant quality, e.g. tiller weight, ear weight, and total leaf area per tiller, and
was probably the best correlate of plant vigour. Vigorous plants are preferred
or support greater populations of many insect species (Service, 1984
Price,1991; Breton,Addicott,1992; Preszler,Price, 1995), al-
though some species may prefer stressed plants (Mattson,Haack, 1987).

The results partly reflect CLB preferences during immigration and ovipo-
sition. The adults aggregate on vigorous plants and lay more eggs per tiller in
stands consisting of such plants (Honék, 1991a). The damage was conse-
quently greater in stands of vigorous plants where CLB larvae aggregated on
flag leaves after leaving lower leaves. The relationship was significant in the
stand with a lower average of CLB damage (cv. Zdar), but the trend for in-
creased damage with higher chlorophyll content was identical in the more
damaged stand (cv. Hana). The cause of the lack of a significant correlation
in the latter stand was a patchy distribution of CLB larvae which might be
caused by a woody hedgerow bordering on one side of the stand. Increased
density of CLB may also decrease the selectivity of grazing and smooth the
differences between the samples.

The resistance of winter wheat to cereal leaf beetles is influenced by leaf
surface (trichomes, waxes) and content of secondary metabolites (Ko-
courek, Sediv y, 1985). Chlorophyll content is a factor which varies in
different cultivars, in parallel with plant vigour. Its local variation in plant
stands (caused by soil fertility, nutrition, water availability) is an inportant
factor of grazing by Oulema larvae.

The relationship between chlorophyll content and CLB damage or abun-
dance of other pest species could be intuitively established by visual inspec-
tion of the stands. New technology now made it possible to easily quantify

13



Ochr. Rostl,, 33,1997 (1): 9-15

this correlation. We suppose that chlorophyll content may become a useful
predictor of the risk of damage by CLB in winter wheat stands.
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Obsah chlorofylu a poS§kozeni praporcovych lista pSenice ozimé
larvami kohoutku (Oulema sp.)

Byl zkouman vztah mezi obsahem chlorofylu, velikosti a specifickou listovou plo-
chou praporcovych listi pSenice ozimé a jejich poSkozenim Zirem larev kohoutkd
[Oulema spp., pievainé O. melanopus (L.)]. Rozsah poSkozeni byl zkouman ve dvou
porostech pSenice ozimé, na 30 (odrida Hana) a 28 (odriida Zdar) pozorovacich mis-
tech ndhodné rozloZenych podél linearniho transektu. Primérné procento seZrané lis-
tové plochy na riiznych pozorovacich mistech se liSilo a byla prok4zana zavislost
mezi poSkozenim kohoutky a obsahem chlorofylu v listech. Regresni analyza proka-
zala statisticky vyznamnou zavislost Ziru kohoutkii na obsahu chlorofylu a na veli-
kosti listové plochy v méné poSkozeném porostu odriidy Zdar (v priméru 2,6 %
sezrané listové plochy, #* = 0,301, p < 0,05). V siln&ji napadeném porostu odriidy
Hana (7,6 % seZrané listové plochy) nebyla vyznamna zavislost zji$téna pro nerov-
nomérné rozloZeni primérné intenzity poskozeni na ploSe pole. Obsah chlorofylu
v listech miZe byt vhodnym prediktorem rizika poSkozeni larvami kohoutk.

praporcovy list; chlorofyl; velikost listil, specificka listova plocha; kohoutci; abun-
dance

Contact Address:

RNDr. Alois Honék, CSc., Vyzkumny ustav rostlinné vyroby
odbor rostlinolékafstvi, 161 06 Praha 6-Ruzyn&, Ceska republika
tel.: 00 420 2 360 851, fax: 00 420 2 365 228
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XIV. slovenskd a ¢eska konference o ochrané rostlin

Ve dnech 3.-4. zaf 1997 se na Slovenské polnohospodarské univerzité
v Nitfe (Slovenska republika) kona XIV. slovenska a feska konference
o ochrang rostlin. Jednani védecké konference bude probihat v plenarnim
zasedani a v sekcich virologie a bakteriologie, mykologie, entomologie,
herbologie, biologicka a integrovana ochrana rostlin. Na konferenci budou
predneseny piispévky pfednich evropskych specialistii k aktualnim problé-
mim rostlinolékaiského vyzkumu. Do programu konference je zafazena téZ
prezentace poster.

Referity a postery konference budou publikovany ve sbomiku v ¢eské nebo
slovenskeé verzi jako rozsifené souhmy. Pfedpokladané vlozné je 1200 aZ 1400 Sk.

Konference je ur€ena viem zajemcim o problematiku ochrany rostlin proti
Skodlivym ¢initelim v zemédé&lstvi, potravinafstvi a lesnictvi, zejména tém,
ktefi pracuji ve vyzkumnych institucich, zkuSebnictvi a praxi. Na konferenci
budou prezentovéany piivodni védecké poznatky o skodlivych ¢initelich v rost-
linné vyrobé, lesnictvi a potravinafstvi zaméfené na aktualni problémy
v ochrané rostlin.

Piihlasky a bliZsi informace:

Organiza&ni vybor XIV. SaCK OR
Slovenska pol'nohospodarska univerzita, Katedra ochrany rostlin
A. Hlinku 2, 949 76 Nitra, Slovenska republika

Ing. Jaroslav Polak, DrSc.
Vyzkumny ustav rostlinné vyroby, odbor rostlinolékafstvi
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SHORT-TERM EFFECT OF LIQUID FERTILIZER (UAN)
ON BENEFICIAL ARTHROPODS (Aranea, Opilionida, Carabidae,
Staphylinidae) IN WINTER WHEAT*

Stanislav PEKAR

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: The short-term effect of urea and ammonium nitrate (UAN) on the
abundance of beneficial arthropods in winter wheat stands was investigated. Ap-
plication of UAN influenced most negatively the population of spiders, less the
populations of carabids and staphylinids. Temporal recovery was observed for
highly mobile invertebrates, such as Poecilus cupreus and Pardosa agrestis, sug-
gesting that abundance of these species is influenced by prey supply. The effect
of UAN disappeared within 7 weeks after application. No insecticidal activity of
UAN on Pardosa agrestis was observed in a toxicological experiment. The sen-
sitivity of beneficial arthropods to UAN seems to be species specific.

short-term effect; Aranea; Carabidae; Staphylinidae; Opilionida; recovery

The insecticidal effect of the frequently used liquid fertilizer UAN (solu-
tion of urea and ammonium nitrate) on Leptinotarsa decemlineata, Tetrany-
chus urticae, Coccinella septempunctata, Aphis fabae, Meligethes aeneus
and overwintering eggs of Psylla mali was first observed by Veverka et al.
(1984) and Veverka, Oliberius (1987). An equimolar solution of UAN
resulted in 100% mortality of Tribolium confusum after 24 hours
(Veverka, Oliberius, 1985). Consequently, utilization of UAN for
pest regulation instead of insecticide applications has been proposed. The
aim of this study was to determine how and to what extent the populations of
beneficial arthropods are influenced by UAN applications.

* The research was supported by grant no. 513/94/0434 of the Grant Agency of the Czech
Republic.
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MATERIALS AND METHODS

Field experiment

A standard dose of UAN (100 1/ha) was applied once (using a hand
sprayer) on May 17 on a 1200 m? plot (termed FERT), situated in the middle
of a 60 ha field of winter wheat. A neighbouring control plot (CTRL) was of
the same size. Three small plots (FERT-S and CTRL-S) of 1 m? area, sur-
rounded by a barrier made of 1 m high nylon fabric, were isolated within
each plot. These isolated plots were established to prevent immigration and
emigration of epigeic invertebrates and thus decrease changes due to recovery.

Invertebrates were collected by pitfall traps (plastic cups with an opening
of 8 cm diameter and 0.2 1 volume, filled with 4% formaldehyde). There
were three traps per large plot and in the middle of each isolated small plot
one trap was also placed. The traps were emptied for the first time one week
after application of UAN, and then in two-week intervals from late May until
July. All spiders and harvestmen were identified as to species, in Carabidae
and Staphylinidae only selected abundant species were identified.

Laboratory experiment

Forty immature individuals of Pardosa agrestis (Westring, 1861) were
collected from a field. The spiders were kept separately in plastic boxes
(105 x 130 mm) with soil substrate at 18 °C, they were not fed throughout the
experiment, but moistened with water (sprayed once a day in the moming),
except for the first three days after the application of UAN. Twenty individu-
als were sprayed with a standard dose of UAN in a settling tower. The re-
maining spiders were reared for control. The effect of UAN was followed for
another five days.

RESULTS

Field experiment

The numbers of abundant species of spiders and beetles (Table I) were
transformed using In(x) + 0.5 before two-way ANOVA analysis. The analy-
sis was performed separately for open areas and small plots and for each of
four collecting dates to follow changes in recovery.
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One week after application of UAN the overall abundance of arthropods on
plot FERT was significantly lower (F[1,56] = 14.54, p < 0.0003) than on
CTRL. Erigone atra and Pseudophonus rufipes were found to be most af-
fected (Table II). Similarly, on plot FERT-S the overall density was lower
than on CTRL-S (F[1,56] = 8.41, p <0.005), though Erigone atra and Poeci-
lus cupreus were more abundant on FERT-S.

Three weeks after application, the difference in overall density became
negligible (p <0.099, respectively p <0.751 for small plots), though the den-

sity of Pardosa agrestis and Poecilus cupreus increased on FERT as a result
of a temporal recovery (Fig. 1).

5T
30+ A —s— P. agrestis FERT
—a— P. agrestis CTRL
251 - P. cupreus FERT
o 2 --a-- P. cupreus CTRL
§201 ' k
8
§ 154,
=
10+
51 1. Recovery of
Pardosa agrestis and
0 t 1 =23} Poecilus cupreus on
) 3 5 7 FERT and CTRL

Weeks after application plots

After a further two weeks (Table II) the original effect reappeared. The
arthropod activity on plot FERT was smaller than on CTRL (p < 0.0006),
except for Philonthus cognatus, Pardosa agrestis and Erigone atra. Finally,
seven weeks after application the difference between sprayed and control
plots was negligible (p < 0.189, respectively p <0.255 for small plots).

Laboratory experiment

Neither mortality of Pardosa agrestis individuals during five days after
application, nor any change in the individuals’ behaviour caused by intoxica-
tion were recorded, although small droplets of UAN were visible on dragli-
nes and on the body surface of spiders for three days after application.
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I. List of spiders, harvestmen and beetles and their total catches

FERT FERT-S CTRL CTRL-S
Aranea 170 155 223 99
Alopecosa pulverulenta (Clerck) 1
Araeoncus humilis (Black.) 5 3 8 4
Aulonia albimana (Walck.) 2
Bathyphantes gracilis (Black.) 1 3
Clubiona neglecta (O.P.- C.) 1
Dicymbium nigrum (Black.) 1
Enoplognatha ovata (Clerck) 1
Episinus angulatus (Black.) 1
Erigone atra (Black.)* 22 41 49 11
E. dentipalpis (Wider)* 11 14 18 3
Haplodrassus signifer (C.L.K.) 1
Lepthyphantes tenuis (Black.) 1 2
Mangora acalypha (Walck.) 1
Meioneta rurestris (C.L.K.) 12 11 9 6
Micaria pullicaria (Sund.) 1
Micrargus subaequalis (Westr.) 3 9 T 3
Oedothorax apicatus (Black.)* 12 15 19 13
Oxyptila praticola (C.L.K.) 1
Oxyptila simplex (O.P.- C.) 4 2 4 1
Pachygnatha degeeri Sund.* 15 6 15 9
Pardosa agrestis (Westr.)* 62 28 50 29
Pardosa prativaga (L.K.)* 14 12 20 14
Philodromus aureolus (Clerck) 1
Pocadicnemis pumila (Black.) 1
Theridion bimaculatum (L.) 3 5
Trochosa ruricola (De Geer) 1 3 2
Xerolycosa miniata (C.L.K.) 1
Xysticus kochi Thorell 1 3 1
Zelotes lutetianus (L.K.) 4 3 1
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Table I to be continued

FERT FERT-S CTRL CTRL-S

Zelotes pusillus (C.LK.) 1 1
Zelotes sp. 1

Zora spinimana (Sund.) 1

Walckenaeria vigilax (Black.) 1 1
Opilionida 9 6 10

Phalangium opilio L.* 9 6 10

Carabidae 220 60 212 81
Anchomenus dorsalis (Pontop.)* 38 13 32 16
Harpalus affinis (Schrank)* 12 16 21 8
Poecilus cupreus (L.)* 144 19 92 38
Pseudoophonus rufipes (De Geer)* 22 9 52 15
Pterostichus melanarius (Illiger)* 4 3 15 4
Staphylinidae 52 10 35 20
Philonthus cognatus (Stephens)* 52 10 35 20

* indicates species included in the analysis

DISCUSSION

The application of UAN resulted in a decline of the density of invertebrates
in the first week after application. It was expected that progressive recovery
would follow. Instead, a temporal recovery was observed for P. cupreus and
P. agrestis (Fig. 1), both highly mobile species. Wallin and Ekbom
(1994) found that the hunger level had a significant effect on movement
of P. cupreus. It seems that spraying disturbed local inter- and intraspecific
interactions, resulting in immigration of new individuals. But as no prey was
available they soon left again. A similar temporal response was also recorded
for males of E. atra after Fenvalerate application (Dinter, Poehling,
1992). '

The real reason for the decline in density is still in question. It is not known
whether UAN caused mortality of predators or whether it killed their prey,
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II. Mean capture of selected species at three stages after application

FERT CTRL FERT-S CTRL-S

1 week after
E. atra 1.7 10.3 83 1.3
E. dentipalpis 1 2.7 23 0.3
P. agrestis 43 5 3.7 23
P. cupreus 14 15.3 2.7 1.7
P. rufipes 1.7 ) 0 13
P. cognatus 1 0.7 03 1

3 weeks after
E. atra 3 3.7 33 0.3
E. dentipalpis 1.3 23 1.3 0.3
P. agrestis 11.7 43 43 43
P. cupreus 30.7 11.3 23 53
P. rufipes 1.3 1.3 1 23
P. cognatus 7 5.7 2.7 2

5 weeks after
E. atra 1 2.7 23 0.3
E. dentipalpis 2.7 5.7 2 23
P. agrestis 3.7 6 83 1.3
P. cupreus 3 33 0 1.3
P. rufipes 0 2 0.3 0
P. cognatus 3 3.3 2.7 1.7

which then led the predators to emigrate. A more detailed study is needed,
including observations of prey abundance.

On the isolated small plots slower changes in recovery were expected.
However, the nylon fabric barrier did not provide sufficient isolation, al-
though it helped to determine the temporal influx of P. cupreus and P. agres-
tis three weeks after application. The role of the small plots is also doubted
because of the spatial distribution of spiders and beetles (e.g. the high num-
ber of E. atra on the FERT-S plot).
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The mode of action and reasons for the insecticidal activity of UAN are
still unknown. Wehling and Heimbach (1994) observed nerve paralysis
of P. agrestis caused by intoxication with pyrethroids (lambda-cyhalothrin,
endosulfan). None of such effects was observed after UAN application. UAN
is highly hygroscopic, therefore the droplets do not dry up and the solution
remains active for a long time. This perhaps enables UAN to penetrate the
cuticle and to affect the inner tissues of some invertebrates (Veverka,
Oliberius, 1987). Since the body of lycosid spiders is covered with hairs
and spines there is no contact between the UAN and the cuticle. This may be
the reason for the absence of insecticidal activity of UAN on P. agrestis.
However, for liniphiid spiders (E. atra, E. dentipalpis, O. apicatus) and for
beetles lacking a protective hair cover, the effect of UAN might be detrimen-
tal.
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Kratkodoby ucinek tekutého hnojiva DAM 390 na prirozené nepritele
$kudci pSenice ozimé (Aranea, Opilionida, Carabidae, Staphylinidae)

Byl sledovan kratkodoby u¢inek hnojiva DAM 390 na nejhojné&jsi pfirozené nepia-
tele Skidc pSenice ozimé. Postiik DAM 390 mél negativni vliv pfedeviim na spole-
¢enstvi pavoukd, mensi vliv na populace stfevlikii a drabéikii. U mobilnich druha
bezobratlych, jako Poecilus cupreus a Pardosa agrestis, bylo pozorovano docasné
znovuosidleni, které napovida, Ze vyskyt té€chto druhi je ovlivnén hojnosti kofisti.
Utinek ptipravku DAM 390 vymizel sedm tydnii po postiiku. Insekticidni u¢inek
DAM 390 najedince P. agrestis v toxikologickych pokusech nebyl prokézan. Zda se,
Ze insekticidni u¢inek pfipravku DAM je druhové specificky.

DAM 390; kratkodoby G¢inek; Aranea; Carabidae; Staphylinidae; Opilionida; znovu-
osidleni

Contact Address:

Mgr. Stanislav Pekar, Vyzkumny ustav rostlinné vyroby.
odbor rostlinolékatstvi, Praha 6-Ruzyng&, Ceska republika
tel.: 00 420 2 365 851, fax.: 00 420 2 365 228
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GEOGRAPHIC VARIATION IN THE RATE OF SEED DORMANCY
TERMINATION IN BARNYARD GRASS, Echinochloa crus-galli*

Zdenka MARTINKOVA, Alois HONEK

Research Institute of Crop Production — Dividion of Plant Medicine,
Prague, Czech Republic

Abstract: The time required for termination of seed dormancy was tested in sam-
ples of seeds of 22 populations of Echinochloa crus-galli (L.) P. Beauv. from
central Bohemia. Three months after collecting, water imbibed caryopses were
placed at 5 °C and in darkness. The percentage of germination was ascertained in 14
d intervals, on 3 x 50 caryopses at 25 °C and short day conditions. The rate of increase
of germination during dormancy termination (0.5-2.0 % per day) and time to 50%
germination (92-208 days) varied between local populations. The latter was posi-
tively but weakly correlated with the incidence of primary dormancy in the popula-
tions. Genetic differences may contribute to local variation in seed dormancy,
being probably favoured by the self-pollinating reproduction of barnyard grass.

germination; overwintering; temperature; moisture

Caryopses of the barnyard grass Echinochloa crus-galli (L.) P. Beauv. ma-
ture in August—October and are nearly 100% dormant. Part of the caryopses
become capable of germination only after a period of ca. 60—90 days of after-
ripening at dry conditions and elevated temperature. The proportion of ger-
minating caryopses varies between local populations and this variation has a
genetic basis (Brod, 1968; Barrett, Wilson, 1983; Martinkova,
Honék, 1995a, b; Honék, Martinkova, 1996). In the open, dor-
mancy ends only during the winter by the effects of cold temperature on
water imbibed caryopses that overwinter on the soil surface or within the
upper soil layer. The proportion of germinating caryopses increases gradu-
ally throughout the winter period. The course of dormancy termination is
influenced by weather conditions, but also varies with geographic origin of
the caryopses (Martinkova, Honék, 1995a).

* The work was partly funded by grant no. 513/95/0681 of the Grant Agency of the Czech
Republic.
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This paper reports on laboratory experiments that investigated the geo-
graphic variation in the rate of dormancy termination of imbibed seeds under
standard chilling conditions.

MATERIAL AND METHODS

The seed material was collected in 1991, at 22 localities of central Bohe-
mia (50°06°-50°24" N, 14°15°-14°32" E). The localities (Fig. 1, Table I)
were situated in the Stfedolabska planina lowland near the confluence of
Labe and Vltava Rivers at 170-200 m a.s.1. (nos. 1-5, 10-20), in the western
part of the Ceskobrodska tabule plateau at 240-280 m a.s.1. (nos. 6-9), and
at Prague-Ruzyné at 340 m a.s.l. (nos. 21-22). The caryopses were collected
during the early period of seed maturation, on Aug. 23 and 28, by gentle
sweeping with an entomology net. After harvesting the caryopses were

1. Geographic origin of
populations. The map shows
part of the western Czech
Republic (insert), with
principal rivers (Labe,
Vltava), small cities
(shaded), and principal
roads (heavy lines) along
which the collection of
seeds was made. Numbering
of localities is concordant
with Table I. The
Prague-Ruzyné localities
(21—22) are in the
southwest, closely outside
the represented area

Neratovice
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I. Variation of the intensity of dormancy in caryopses of 22 local populations of central Bohe-
mia: Days to 50% germination during dormancy termination of imbibed caryopses at 5 °C,
proportion of non-dormant caryopses in the materials of 1991 used in the experiment
(before cold activation), and average proportion of non-dormant caryopses at the localities in
1991-1993 (Honék, Martinkova, 1996). The numbering of localities is concordant with
Fig. 1

No {ocaliy Days .to 5.0% Germination ge?r‘rrlei:%ieon
germination 1991 1991-1993
1 Nelahozeves 95 0.3 0.8
2 Nelahozeves 173 44 43
3 Staré Ouholice 103 8.0 43
4 Staré Ouholice 122 0.6 0.3
5 Veltrusy 170 18.2 17.3
6 Odolena Voda 92 26.0 22.7
7 Odolena Voda 172 12.0 11.3
8 Dolinek 168 1.0 2.2
9 Panenské Brezany 115 2.4 5.9
10 Dolni Beikovice 112 22.0 259
11 Vlingves 122 17.2 20.0
12 Brozanky 139 7.4 6.1
13 Mélnik 118 4.6 9.3°
14 Mélnik 139 0.0 5.8
15 Kelské Vinice 142 9.6 6.4
16 Kly 202° 5.6 9.5
17 Obfistvi 117 3.6 85
18 Obfistvi 112 11.6 14.6
19 Libis 151 7.4 8.1
20 Predboj 100 1.0 1.5
21 Prague-Ruzyné - 208 0.0 . 0.5
22 Prague-Ruzyné 120 5.2 44

a — calculated by linear extrapolation of the rate of dormancy termination between the last two
experimentally established data
b — average of 1991-1992
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stored in open boxes at 25 °C and 40% relative humidity. The proportion of
germinating caryopses in this material was determined three months after
harvest. The experiment on termination of dormancy by exposure of imbibed
caryopses to cold was established on December 6, 1991. The lots of caryop-
ses from the different localities were wrapped into pieces of nylon fabric, put
into boxes filled with wet sand, and placed into constant 5 °C and darkness.
Chilling was continued for 240 days (some replicates were terminated earlier
due to exhaustion of seed supplies). Throughout this period, samples of seeds
were removed in 14 day intervals and percent germination was ascertained at
25 °C under light conditions (4L : 20D). Fifty caryopses were placed on
moist filter paper in a Petri dish of 10 cm diameter, in three replicates for
each locality. The percentage of germinating caryopses was recorded after
7 days. We recorded the rate of the change of germination percentage in the
30-60 d period of rapid change of dormancy incidence, and the time which
elapsed from the start of cold exposure until 50% germination. The statistic
calculations were processed by STATGRAPHICS software (Statistical
Graphics Corporation, 1989).
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2. Increase of the percentage of germination during 240 day exposure at 5 °C of imbibed
dormant caryopses. Seed samples from 22 localities of central Bohemia (Table I)
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RESULTS

The course of dormancy termination varied considerably between popula-
tions (Fig. 2). The proportion of dormant caryopses remained similar to the
initial percentage of dry caryopses up to a period of about 80-100 days of
chilling. Thereafter the incidence of germinating caryopses increased rather
rapidly for about 30-60 days. The rate of increase of germination percentage
during this period varied between 0.5-2.0%/d (mean + SD = 1.1 + 0.4%/d).
In seeds from different localities 50% germination was achieved after 92-208
days (mean *+ SD = 136.0 + 32.7 days). The final germination in completely
activated seeds (percentage of germination did not increase further) was
87-98%.

The rate of dormancy termination by chilling (as indicated by time to 50%
germination) was positively but weakly correlated with the incidence of
original dormancy in caryopses used in the experiment (Table I), as well as
with the 3 year average incidence of dormancy of seeds from the localities
where they originated (Fig. 3). The regression of time to 50% germination
on level of primary dormancy was below the level of statistical significance
(»=0.18, p>0.1).

220
200 o
130
160

140

Days to 50% activation

120

100

72 78 84 90 96 102

3. Regression of the time required to attain 50% germination during activation of dormant
caryopses at 5 °C (days) on average (1991—1993) incidence of primary dormancy in local
populations of seed (Hon&k, Martinkova, 1996)
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DISCUSSION

The results revealed a considerable variation in the course of termination
of dormancy in water-imbibed caryopses exposed to cold. The differences
indicated geographic variation in the intensity of seed dormancy. The exi-
stence of variation parallels earlier results (Honék, Martinkova, 1996)
which demonstrated differences in the incidence of primary dormancy. We
suppose that both incidence of primary dormancy as well as rate of its cold
(winter) termination may be manifestations of a common tendency for arrest
of seed development. In fact, there was a positive relationship between both
characters, which were, however, only weakly correlated. Perhaps the lack of
a significant correlation may be due to low precision of the criteria for deter-
mining dormancy intensity in the cold. The method used in this study re-
quired serial germination experiments of which each was affected by
experimental variables. This cannot be competely avoided and decreased the
precision of calculating the time to 50% activation. However, further experi-
ments might also reveal that primary incidence and rate of winter termination
of seed dormancy measure different aspects of overwintering physiology in
barnyard grass.

Earlier we have argued that geographic varation of the incidence of pri-
mary dormancy is partly genetically controlled (Honék, Martinkova,
1996), although environmental factors may also contribute (Potvin,
Charest, 1991; Charest, Potvin, 1993; Honék, Martinkova,
1996). This may be true also for variation in the rate of cold activation. In
fact, this may be a facet of high genetic variation in £. crus-galli populations
(cf. Gasquez,Compoint, 1977, Maun, Barrett,1983; Barrett,
1988) which is a prerequisite to the great colonizing success of this species.
Local differentiation of dormancy intensity is favoured by self-pollinating
reproduction of the species. The role of this variation in the biology of the
species is uncertain. Dormancy proportions may be selected due to some
adaptive property or fluctuate randomly without direct adaptive significance
for species survival.
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Geograficka variabilita rychlosti ukondeni dormance obilek
jezatky kuri nohy, Echinochloa crus-galli

Byl zkouman prubéh ukonceni dormance obilek jezatky kufi nohy, Echinochloa
crus-galli (L.) P. Beauv., odebranych na 22 stanovistich ve sttednich Cechach. Zralé
obilky byly tii mé&sice po sklizni uloZeny ve vlhkém pisku a vystaveny v temnu teploté
5 °C. Ve ¢trnactidennich intervalech bylo odebirano 3 x 50 obilek, jejichz kli¢ivost
byla zjistovana ve 25 °C pii kratkodenni fotoperiodé. Mezi materialy z riiznych lo-
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kalit byly zjistény velké rozdily v rychlosti zmén kli¢ivosti v obdobi ukonéeni dor-
mance (0,5-2,0 %/d) a v dobé potiebné k dosaZeni 50% kli¢ivosti obilek (92 az 208
dnt). Posledné jmenovany znak byl v pozitivni, nikoli vak statisticky priikazné ko-
relaci s procentem dormantnich obilek v materialech z pfisludnych lokalit. Vzniku
geografickych rozdili v podilu dormantnich obilek, ktery je patrné podminén gene-
ticky, zfejmé& napoméha samospra$nost jeZatky kufi nohy.

kli¢eni; pfezimovani, teplota; vlhkost
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RNDr. Alois anék, CSc. VWWzkumny ustav rostlinné vyroby
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UCINNOST BIOPREPARATOV V OCHRANE JACMENA JARNEHO
PROTI FUZARIOZAM

Efficacy of Bioformulations to Protect Spring Barley
from Fusarial Diseases

Alla MICHALIKOVA, Jozef MICHRINA

Slovak University of Agriculture — Faculty of Agronomy,
Nitra, Slovak Republic

Abstract: The efficacy of the bioformulation Trichonitrin and its derivative
chemomutants 17T and 4T against Fusarium culmorum was evaluated in medium-
-scale field trials. The bioformulation has been developed on basis of the sapro-
phytic fungus Trichoderma harzianum, strain B1, which had been isolated from the
rhizosphere of winter wheat. Laboratory and field experiments proved a high
biological effectivity of the bioformulation. Its efficacy against F. culmorum was
evaluated at each growth stage of barley. All tested strains of the bioformulation
caused a high rate of growth stimulation of shoots and roots, and a decrease of the
number of damaged plants.

Fusarium culmorum; Trichoderma harzianum, spring barley; Vitavax 200 FF,
Trichonitrin

Abstrakt: Zistovali sme u¢innost’ biopreparatu Trichonitrin a chemomutantov
jeho ¢innej zlozky 1T a 4T proti fytopatogénnej hube Fusarium culmorum
v poloprevadzkovych podmienkach. Ziskany preparat bol vyvinuty na baze sapro-
fytickej huby Trichoderma harzianum kmefi Bl izolovany z rhizosféry p3enice
ozimnej. Laboratérne a polné pokusy ukazali na vysoku biologicku uéinnost
ziskaného bioagensa. Utinnost’ biopreparatu sme sledovali v kaZdej rastovej faze
jatmena. V3etky tri testované kmene pri jameni jarnom vyvolali silna stimulaciu
rastu nadzemnych a podzemnych organov rastliny a redukciu po¢tu napadnutych
rastlin.

Fusarium culmorum;, Trichoderma harzianum;, jaémen jarny, Vitavax 200 FF;
Trichonitrin
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Problematika biologickej u¢innosti preparatov ziskanych zo Zivého rastlin-
ného materidlu je aktudlna a jej technicko-biologické parametre spocivaju
v ziskani podkladov pre biologickt ochranu proti chorobam jaCmeiia jarného,
povodcami ktorych si huby z rodu Fusarium. Pod biologickou ochranou
v tomto zmysle sa rozumie sposob boja proti fytopatogénnym mikroorganiz-
mom vyuzitim vlastnosti inych zivych mikroorganizmov, a to pomocou ich
zivych buniek alebo produktov ich metabolizmu. Vyhody izolovaného bio-
agensu pri vyuziti fenoménu _huba proti hube“ spo¢ivaji aj v aplikaénych
metodach:

— rovnomernost’ rozptylu bioagensa na povrch osiva;

— moznost’ jeho zapravenia do pddy s vysevnym materidlom do spravnej
hibky na osevné 16zko, ¢o umozni bezprostredny kontakt s rasticou rastli-
nou, ktori ma bioagens ochranovat’,

— suspenziu biopreparatu je mozné aplikovat’ folidrne;

— v preparatoch sa mézu nachadzat’ umelo vytvorené asocidcie kompatibil-
nych mikroorganizmov;

— vyuzvat’ doteraz existujicu aplika¢ni techniku.

Pocet bioagensov schopnych praktického vyuzitia je zatial maly a vd¢$ina
z nich sa aplikuje proti Zivo¢isnym skodcom. V roku 1992 Federalny trad pre
vynalezy v Prahe udelil patent ¢. 276528 podl'a par. 3 ods. 3 ¢. 527 skupine
vedeckych pracovnikov Katedry ochrany rastlin AF VSP v Nitre za vyvoj
a overenie biopreparatu Trichonitrin na ochranu osiva pSenice proti choro-
bam prenosnym semenom.

Vysoka variabilita patogénnych mikroorganizmov a s tym spojena aso-
ciicia s mykoparazitami, rozsah ktorych sa meni v zavislosti od sledovanych
lokalit, zaru€uje povodnost’ dosiahnutych vysledkov.

Ziskany preparat Trichonitrin vyvinuty na baze saprofytickej vlaknitej
huby Trichoderma harzianum kmeti Blbol izolovany z rhizosféry pSenice
ozimnej (Michalikova et al.,, 1992). Laboratérne pokusy v podmienkach
in vitro ukazali na vysoku biologicku ucinnost’ ziskaného bioagensa najméi
proti hubam z rodu Fusarium (Michalikova et al., 1985). Na ziklade
viacro¢nych vyskumov sa zacali vyrabat’ preparaty na baze hub uvedeného rodu.
Je to pripravok firmy Bio-inovacion (Ricard, 1983), ktory obsahoval drveni
koru ihli¢nanu, prasok kultiry Trichoderma sp. a ur€ita davku NPK-Zivin.
- Vsucasnosti sa tento pripravok aplikuje proti striebristosti listov — Chondro-
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sterium purpureum. Preparaty na baze hub z rodu 7richoderma boli vyvinuté
v rdznych $tatoch Europy (Drimal, 1987, Hadar et. al., 1984; Prokino-
va, 1987; Suchova, 1987 ai.). Niektori autori povazuju za vhodna kombi-
naciu oSetrenie semien kultirou huby 7richoderma spp. s fungicidami, ktoré
potlaCuju jej konkurentov.

Ciel'om vyskumnych prac na Katedre ochrany rastlin bolo otestovat’
ucinnost’ biopreparatu Trichonitrin a jeho chemomutantov 1T a 4T proti fytopa-
togénnej hube Fusarium culmorum. Mutanty ziskané pésobenim chemomu-
tagénnej latky N-methyl-N-nitro-N-nitrosoquanidine (NTG) sa liSia od svojho
rodi¢ovského izolatu 7richoderma harzianum B1 hlavne stuptiom rezistencie ku
karbamatovym u¢innym latkam fungicidov (Michrina, 1993).

MATERIAL A METODY

Na pozemku vyskumno-experimentalneho pracoviska Malanta AF VSP
Nitra bol zaloZeny maloparcelkovy pokus s ja¢metiom jarnym s pouZitim
tychto variantov:

1. Kontrola
2. Osivo morené fungicidom Vitavax 200 FF 2,5 1/t osiva
3. Osivo morené biopreparatom Trichonitrin (7richoderma harzianum B1)

davka 3 kg/t osiva A
4. Osivo morené chemomutantom huby 7richoderma harzianum 1T davka
3 kg/t osiva
Osivo morené chemomutantom huby 7richoderma harzianum 4T davka
3 kg/t osiva

W

Testovali sme odrodu ja¢mefia jarného Novum (vysevok 35,5 mil. kli¢ivych
zin; predplodina p$enica ozimn4; velkost’ parceliek 2 x 13 m). Spdsob hodno-
tenia (Cinnosti testovanych preparatov poéas celého produkéného procesu
bol prevzaty z metodického postupu (Michalikova et al., 1992).

Prvé hodnotenie bolo vykonané v rastovej faze dvoch listov. Boli sledova-
né tieto ukazovatele:

— pocet vzidenych rastlin,

— dizka a hmotnost suiny nadzemnej a podzemnej Casti,
pocet koreriov,

pocet zdravych a chorych rastlin.
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V rastovej faze plné odnoZovanie bol hodnoteny:
pocet hlavnych stebiel,

pocet odnoz,

dizka nadzemnej &asti,

pocet zdravych a chorych hlavnych stebiel a odnozi.

Tretie hodnotenie bolo vykonané v rastovej faze kvitnutie. Hodnotené boli
rovnaké znaky ako v rastovej faze pln€ odnozZovanie.

Pri §tvrtom hodnoteni vykonanom pocas rastovej fazy plna zrelost’ bol
sledovany:
— pocet hlavnych stebiel,
pocet odnoZ,
dizka nadzemnej Casti,
pocCet zdravych a chorych hlavnych stebiel a odnozi,
pocet zfn a HTZ klasov zdravych a chorych hlavnych stebiel a odnozi,
tiroda z 1 m?.

Pri jednotlivych odberoch boli rastliny hodnotené z jedného riadku
s dizkou jedného metra. Pre vietky hodnotené rastové fazy bolo v porovnani
s kontrolnym variantom vypocitané percento redukcie po¢tu chorych rastlin
v porovnani s kontrolnym variantom. Dosiahnuté vysledky boli spracované
analyzou rozptylu a LSD testom.

VYSLEDKY A DISKUSIA

Vzchadzanie

Na pocet vzidenych rastlin jednotlivé oSetrenia v porovnani s kontrolnym
variantom nemali Statisticky preukazny vplyv. Najniz8i pocet vzidenych
rastlin na jednom metri (72,3) bol zisteny vo variante oSetrenom Vitavaxom
200 FF, najvys$si pri 1T (83,7) — obr. 1. Chemomutant 1T preukazal aj
najvy$Siu rastovu stimuladciu nadzemnej a podzemnej Casti rastlin. Namerané
hodnoty pre tieto dva sledované znaky v8ak medzi jednotlivymi variantami
neboli pri zvolene;j Statistickej metdde preukazné.

Na pocet korefiov mali vysokopreukazny vplyv oSetrenia pripravky Vita-
vax 200 FF, 1T a 4T s najvy$Sou hodnotou pri 4T (5,21). Medzi kontrolnym
variantom a variantom oSetrenym kmetiom B1 rozdiely preukazné neboli.
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1. Vplyv osetreni osiva na zdravotny stav jatmeria v rastovej faze vzchddzanie — Influence of the
seed treatment on health conditions of barley at emergence stage

Vysvétlivky pro obr. 1-8: Stipcové hodnoty sérii oznagené rovnakymi pismenami si podla LSD
testu pri Po,os Statisticky nepreukazné — Explanation for Figs. 1-8: Column values of the series
denoted with the same letters are not significant at P o 05 according to LSD test

Pri hodnoteni zdravotného stavu bolo najvyssie percento chorych rastlin
(4,39 %) pozorované v kontrolnom variante. VSetky oSetrenia mali na tento
ukazovatel’ pozitivny, Statisticky preukazny vplyv, Vitavax 200 FF a 4T
vysokopreukazny. Najniz8i pocet chorych rastlin bol vo variante oSetrenom
fungicidom Vitavax 200 FF — 0,47 %. Fungicidna u¢innost’ tohto pripravku
bola 89,3 %. Biologicka ucinnost’ biopreparatu Trichonitrin (7richoderma
harzianum kmeii B1) dosiahla hodnoty 79,5 %, kmeiia 1T 73, 1%a4T85,9%
(obr. 2).

Plné odnozovanie

Najvy$8i pocet hlavnych stebiel bol stanoveny vo variante oSetrenom
kmetiom 1T — 81,67 hlavnych stebiel na jednom metri. Ich najniZsi poéet bol
vo variante oSetrenom B1. NajniZS§ia odnoZovacia schopnost’ bola zistena
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2. Vplyv oSetreni osiva na zdravotny stav jameria v rastovej faze vzchadzanie — Influence of the
seed treatment on health conditions of barley at emergence stage

v kontrolnom variante, kde pocet odnozi (75,33) bol o 41,34 nizsi ako vo
variante oSetrenom kmeriom 4T (obr. 3).

Najviésia dizka nadzemnej Casti (199,75 mm) bola opit’ namerani pri
oSetreni mutantom 1T, najmensia (188,8 mm) pri B1, pri¢om rozdiely neboli
Statisticky preukazné (obr. 4).

Vsetky oSetrenia Statisticky preukazne zniZovali percento chorych hlav-
nych stebiel. NajvysSie percento chorych hlavnych stebiel (6,68 %) bolo
pozorované v kontrole, najnizSie (0,91 %) pri Vitavaxe 200 FF. Dezinfekcia
osiva moridlom mala i¢innost’ 86,38 %. Uéinnost’ biopreparatu Trichonitrin
dosiahla 85,75 %. Kmene 1T a 4T zniZovali poCet chorych rastlin v porovnani
s kontrolnym variantom o 75,9 %, resp. o 74,1 %.

Zdravotny stav odnoZi pozitivnym spésobom ovplyvnili len aplikdcie kme-
nov B1 a 4T. Biologicka u¢innost’ Trichoderma harzianum kmeni B1 (Tricho-
nitrin) dosiahla hodnoty 94,5 %, kmen 1T 82,55 % a kmen 4T 85,7 %.
Fungicidna u¢innost’ pripravku Vitavax 200 FF bola v porovnani s biooch-
rannymi schopnost’ami 7richoderma harzianum nizsia —len 53,14 % (obr. 4).
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3. Vplyv ofetreni osiva na zdravotny stav jaSmeiia v rastovej faze odnoZovanie — Influence of the
seed treatment on health conditions of barley at tillering stage

Kyvitnutie

Najvyssi pocet hlavnych stebiel bol zisteny vo variante oSetrenom kmetiom
1T -81,67, najnizsi pri oSetreni fungicidom Vitavax 200 FF - 71,00. Rozdie-
ly medzi jednotlivymi variantami neboli Statisticky preukazné. Na pocet
odnozi mali preukazny vplyvlenB1 a 1T s najvy$Sou hodnotou pri 1T (110)
— obr. 5.

Najvigsiu dizku nadzemnej &asti (530,8 mm) dosiahli rastliny o$etrené B1.

Preukazne niZSie percento chorych hlavnych stebiel bolo pozorované vo
variantoch oSetrenych 1T a 4T. Biologickd u¢innost’ mutanta 4T dosiahla
76,65 %, kmena B1 (Trichonitrin) 60,08 % a 1T 68 %. NeoSetreny variant
preukazoval aj najvacsi vyskyt chorych odnozi — 31,34 %. Pocet chorych
odnozi Statisticky preukazne zniZovali kmene B1 a 4T, kmeii B1 vysokopreu-
kazne. Vitavax 200 FF redukoval po¢et chorych rastlin o 20,49 %, Trichonit-
1ino 47,73 %, 11T 0 20,9 % a 4T o 34,94 % (obr. 6).

39



Ochr. Rostl., 33,1997 (1) : 3348

100 - choré rastliny [%]l

80 -
60
40 -
20 4
a
0 .bbbb -aabbabb
choré hl. stebla® choré odnoze 3 redukcia choroby  redukcia choroby

hl. stebla? odnozi 3

B kontrola Y Vitavax Bl (D 1T B 4T

!diseased plants (%); 2 diseased main stems; 3diseased tillers; 4disease decline of the main stem;
3disease decline of tillers; Scontrol

4. Vplyv oSetreni osiva na zdravotny stav jatmeiia v rastovej faze odnoZovanie — Influence of the
seed treatment on health conditions of barley at tillering stage

Plna zrelost’

Na pocet hlavnych stebiel ani jedno z o$etreni nemalo $tatisticky preukazny
vplyv. NajniZ8i pocet hlavnych stebiel bol v kontrole (62) a najvyssi vo
variante o$etrenom fungicidom Vitavax 200 FF (73). Vicsie rozdiely medzi
variantami boli zaznamenané v po¢te odnoZi. Najviac odnoZi bolo zistenych
u rastlin oSetrenych 4T (84,33), o je o 29,66 na beznom metri viac ako
v kontrole (obr. 7).

Aplikécie pripravkov Trichonitrin, Vitavax 200 FF a 4T sa odrazili vo
vysokopreukazne nizSom pocte chorych hlavnych stebiel. Najnizs§i vyskyt
ochoreni bol pozorovany vo variante oSetrenom 4T (10,34 %). Fungicidna
ucinnost’ pripravku Vitavax 200 FF dosiahla 45,45 %. Biologicka u¢innost’
pripravku Trichonitrin bola stanovena na 44,88 %, mutanta 1T na 30,83 %
a 4T na 60,6 %. Na zniZenie percenta chorych odnoz malo preukazny vplyv
len oSetrenie benomyl-rezistentnym mutantom 4T. Jednotlivé oSetrenia zni-
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5. Vplyv oSetreni osiva na zdravotny stav jameria v rastovej faze kvitnutie — Influence of the seed
treatment on health conditions of barley at flowering stage

zovali poCet chorych odnoz nasledovne: Vitavax 200 FF o 19,46 %, Bl
034,32 %, 1T 0 27,06 % a 4T 0 46,26 % (obr. 8).

Zdravotny stav rastlin mal priamy vplyv aj na d’al$i urodotvorny prvok
— pocet zin v klase. V plnej zrelosti boli najvyssie poCty zfn zaznamenané vo
variante oSetrenom kmetiom B1. V hodnotenej skupine zdravych hlavnych
stebiel ich pocet dosiahol 18,02, chorych hlavnych stebiel bol 14,93, zdra-
vych odnoz 16,27 a chorych odnoZ 15,79. NajniZSie polty zfn, okrem
skupiny chorych odnozi, boli dosiahnuté v kontrole. Priemerny pocet zfn za
vSetky varianty v jednotlivych hodnotenych skupinich bol takyto: zdravé
hlavné stebla — 18,79, choré hlavné stebla — 15,79, zdravé odnoze — 17,23,
choré odnoze — 14,13.

Ina tendencia bola zaznamenana pri hodnoteni HTZ. Tento trodotvorny
prvok dosiahol najvy$Sie hodnoty pri zdravych hlavnych steblach, zdravych
a chorych odnoziach vo variantoch oSetrenych pripravkom Vitavax 200 FF
a v kontrole. Najniz§ie HTZ boli zistené pri kmetioch 1T a 4T.
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6. Vplyv oSetreni osiva na zdravotny stav jatmeria v rastovej faze kvitnutie — Influence of the
seed treatment on health conditions of barley at flowering stage

Potvrdil sa pozitivny vplyv dobrého zdravotného stavu na vysku HTZ, ked’
HTZ zdravych stebiel bola pribliZzne o 5 g vyssia ako v kategérii ich chorych
ekvivalentov.

Ta ist4 zavislost’ bola sledovana aj pri odnoZiach. Zrno z chorych odnozi
malo HTZ o 4,4 g niZ8iu ako z odnozi zdravych. HTZ bola na steblach
v priemere vy$§ia ako na odnoziach.

Vysledky poukazuju na vysoky bioochranny potencial testovanych kme-
fiov Trichoderma harzianum proti fuzari6ze ja¢mena jarného. Nizsia 0Cin-
nost’ biopreparatov v porovnani s fungicidnymi pripravkami sa nepotvrdila
(Harman et al., 1989). Fungicidna G¢innost’ znameho moridla Vitavax 200
FF nepresahovala stupen biologickej ochrany rastlin.

Aplikdcia biopreparatu Trichonitrin (kmefi B1) a mutantov 7richoderma
harzianum 1T a 4T na povrch osiva jatmenia jarného mala pozitivny vplyv na
kli¢enie, vzchadzanie a zdravotny stav hodnotenych rastlin. K podobnym
zaverom vo svojich pokusoch dospeli aj Ahmad aBaker (1988). Zistili,
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7. Vplyv osetreni na zdravotny stav jalmena v rastovej faze plna zrelost’ — Influence of the seed
treatment on health conditions of barley at full maturity stage

ze Trichoderma harzianum ma, popri kli¢eni a vzchadzani, kladny u¢inok aj
na nasledné vysokopreukazné zvySenie hmotnosti susiny ja¢mena jarn¢ho.

Biologicka aktivita Trichoderma harzianum pravdepodobne po prekonani
pociato¢nych rastovych faz obilnin zv1ast’ citlivych k infekcidm hubami rodu
Fusarium nekondi. Jej odrazom boli vo vicSine pripadov preukazne niZ8ie per-
centa chorych rastlin v porovnani s neoSetrenou kontrolou.

KIiCovym problémom ochrany jatmenia jarného sa javi udrzanie pozado-
vaného zdravotného stavu odnozi. Hlavné stebla su ako fungicidom, tak aj
bioprotektantmi chranené dostato¢ne. NajniZSie percentd chorych odnoz,
a to az do rastovej fazy plna zrelost, boli zaznamenané pri aplikaciach pri-
pravku Trichonitrin a mutanta 4T. Preverenie tychto zaverov a realne vysvet-
lenie pri¢in pozorovaného javu si vSak vyzaduje d’alSie pokusné prace
a pozorovania.

Potvrdila sa podmienenost’ vy$ky hodndt drodotvornych prvkov na zdra-
votnom stave rastlin (Michalikova et al, 1991). Priemerny polet zin
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v klase a HTZ boli vo vSetkych variantoch zo zdravych hlavnych stebiel
a odnozi podstatne vys$Sie ako z ich chorych ekvivalentov (tab. I). Najvyssie
pocty zfn z jedného klasu boli napocitané pri vSetkych hodnotenych skupi-
nach na rastlinich oSetrenych biopreparatom Trichonitrin (kmefi B1). Poz-
tivny vplyv tohto kmemia na pocet zfn v klase by bolo moZné dat’ do priameho
suvisu so silnou stimuldciou rastu v €asovom obdobi medzi odnoZovanim
a kvitnutim. V piatej etape organogenézy sa totiZz pn obilninach rozhoduje
o budicom poéte zin v klase (Spaldon, 1982).

I. Vplyv oSetreni osiva jatmenia jarného na sledované znaky — Influence of the treatment of spring
barley on evaluated traits

Variang] Poget klasov? Hmotnost’ zfn? Hmotnost’ zrna
[ks.m™2) [g.klas™'] [gm™?)
Kontrola® 942,00 0,61 573,33
Vitavax 200 FF 958,00 0,58 548,33
Bl 948,66 0,59 560,00
1T 1016,33 0,54 553,33
4T 1 013,66 0,57 578,33

lyariant; Znumber of ; >grain weight; “control

Priamy vplyv Trichoderma spp. na dosiahnuté urodotvorné prvky potvr-
dzuju aj Krivis¢ekova a Mis¢enko (1990), ked’ ich preparat Tricho-
dermin zvy$oval Grodu pSenice o0 0,2—0,3 t/ha.

Negativny vplyv fuzarii sa odrazil v zniZzovani kli¢ivosti osiva, poskodzovani
nadzemnych a podzemnych Casti rastlin, rastovych depresiach a cievnych
vidnutiach (Michalikova,Kulichova, 1988; Srobarova, 1987).

Najvyssie bioochranné schopnosti, porovnatelné s pripravkom Vitavax
200 FF, si udrzali mutanty 1T a 4T. ZhorSenie zdravotného stavu rastlin malo
negativny dopad na vSetky sledované ukazovatele. Najhorsie vysledky boli
zaznamenané v kontrolnom variante.

Supresivita pdd k fuzariovym patogénom je komplexom mikrobidlnych
vztahov medzi patogénom a Cast'ou, alebo celou saprofytickou mikroflérou.
Poédna aktivita patogénnych hub rodu Fusarium je determinovana hlavne
sutazivostou o pristupné Ziviny (Alabouvette, 1990). Tento princip po-
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8. Vplyv osetreni na zdravotny stav jameria v rastovej faze plna zrelost’ — Influence of the seed
treatment on health conditions of barley at full maturity stage

tvrdili Sivan a Chet (1989), ktory zistili, Ze pri nizkych hladinach Zivin
v pdde dochadza k silnej kompetitivnej ¢innosti, vysledkom ktorej je inhibi-
cia kli¢enia spor fuzarii.

Na podnej fungistaze k fuzaridm, zaloZenej na potlacani kliCenia spor
a rastu kli¢nych hyf, méZu mat’ svoj podiel aj extracelularne neprchavé
metabolity hub Trichoderma spp. (Rohacik, 1991).

Dosiahnuty stupeii biologickej ochrany rastlin pred fuzariovymi patogénmi
je spojeny aj s vlastnost'ou rizosférnej kompetencie bioagens. Trichoderma
harzianum musi mat’ schopnost’ kolonizovat’ a chranit’ hlavne korefiové Spicky,
t. j. miesta najcitlivejSie k penetraciam hubami rodu Fusarium (Sivan etal,,
1987; Sivan, Chet, 1989). Minimélne populainé hustoty Trichoderma
spp. pre indukciu podnej supresivity su 1 x 10°-10° propagul v g pody (Liu,
Baker, 1980; Chet, Baker, 1980). Tito poZiadavku spiﬁajl'l vSetky nami
testované kmene 7richoderma harzianum na Castiach korerov, ktoré bezpro-
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stredne priliehaju k semendm, a na koretiovych §pi¢kach. S to pravdepodob-
ne miesta s najvyssim stupiiom dosiahnutej biologickej ochrany rastlin pred
podnymi patogénmi. Ak prijmeme tento predpoklad, potom kmeni B1 najlep-
Sie chrani horné partie korefiov, mutanty 1T a 4T koretiové $picky. Rizosfér-
ne kompetentné kmene svojou biologickou aktivitou redukuju v rizosfére
populaéné hustoty Fusarium spp. aZ o tri rady (Sivan, Chet, 1989). Na
koreniovych $pi¢kach rajciakov bola zaznamenana dokonca uplna eliminacia
hub Fusarium oxysporum f. sp: radicis lycopersici (Sivan et al., 1987).

Zaver

Vysledky ziskané realizaciou metodického postupu poukazuju na perspek-

tivnu moznost’ va¢Sieho vyuzivania alternativnych foriem v ochrane rastlin.
" Hlavny doraz je poloZeny na moZnost’ potladenia vyskytu fuzariovych ocho-
reni jaémena jarného prostrednictvom vyuzitia supresivnych uéinkov
roznych kmeniov huby Trichoderma harzianum. Zikladnym kmefiom je bio-
agens tvoriaci hlavni u¢inni zloZku biopreparatu Trichonitrin. Je to prirodze-
ny podny izolat Trichoderma harzianum oznaCeny ako kmen B1, ktory bol
pouzity ako rodiCovsky zdroj chemomutantov 7richoderma harzianum 1T
a 4T. Aplikdcia Trichonitrinu a chemomutantov 1T a 4T na povrch osiva
ja¢mena jarného mala pozitivny vplyv na kli¢enie, vzchddzanie a zdravotny
stav rastlin. KI'iCovym problémom ochrany ja¢menia jarného sa javi udrzanie
pozadovaného zdravotného stavu odnozi. Hlavné stebla si vo vécSine pripa-
dov ako fungicidom, tak aj bioprotektantami chranené dostato¢ne. Vsetky tri
testované kmene Trichoderma harzianum pri jalmeni jarnom vyvoldvali
silmi stimuldciu rastu nadzemnej a podzemnej Casti rastlin. Ani pri jednom
z pouzitych bioagens neboli v Ziadnej rastovej faze pozorované fytotoxické
vplyvy na rastliny.
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ROZTOCI CELEDI PHYTOSEIIDAE
OPUSTENEHO JABLONOVEHO SADU A OKOLN{ VEGETACE

Phytoseiid Mites of an Abandoned Apple Orchard
and in Surrounding Vegetation

Jan KABICEK

Czech University of Agriculture, Prague, Czech Republic

Abstract: Phytoseiid mites were collected from small (0.7 ha) abandoned apple
orchard and adjacent trees and bushes in the region of Central Bohemia. The apple
trees were unsprayed for more than 10 years. Five species of the family Phytosei-
idae have been found to occur on apple trees (Euseius finlandicus, Dubiniellus
echinus, Typhlodromus pyri, Dubiniellus macropilis, Metaseiulus longipilus) and
the additional three species (Paraseiulus soleiger, Typhlodromus tuberculatus,
Typhlodromus cotoneastri) on various.trees or bushes. The population density
of phytoseiid mites on the apple trees fluctuated between 0.06-0.31 mites per leaf.
D. echinus was the dominant phytoseiid species on the unsprayed apple trees,
E. finlandicus was more common on the adjacent trees and bushes. The dissimilary
occurrence of the dominant phytoseiid species on the apple trees and the adjacent plants
have remained different for many years after finishing of spraying in the orchard.

Phytoseiidae;, Euseius finlandicus; Dubiniellus echinus; apple orchard; natural control

Abstrakt: Rozto¢i Celedi Phytoseiidae byli sbirani z malého opusténého jabloiio-
vého sadu a prilehlé vegetace. Na jablonich bylo nalezeno pét druhl roztoéu
z Celedi Phytoseiidae (Euseius finlandicus, Dubiniellus echinus, Typhlodromus
pyri, Dubiniellus macropilis, Metaseiulus longipilus) a dalsi tii druhy (Paraseiulus
soleiger, Typhlodromus tuberculatus, Typhlodromus cotoneastri) byly nalezeny
na okolni vegetaci. Popula¢ni hustota roztoci celedi Phytoseiidae se pohybovala
vrozmezi 0,06-0,31 roztoci na list jablon&. Dominantnim druhem na jablonich byl
rozto¢ D. echinus, na okolni vegetaci E. finlandicus. Odlisné zastoupeni dominant-
nich druhi roztoci na jablonich a okolni vegetaci zistalo rozdilné i fadu let po
ukonéeni chemického oSetfovani sadu.

Phytoseiidae; Euseius finlandicus, Dubiniellus echinus, jablofiovy sad; pfirozena
regulace
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Volné rostouci dieviny v blizkosti ovocnych sadi, ale i dal§ich agrocen6z,
jsou vyznamnym zdrojem populaci pfirozenych nepfatel fady ¢lenovci, pra-
videlné nebo piilezitostné skodicich na kulturnich rostlinidch. UZite¢né druhy
piezivajici v téchto refugiich se mohou postupné $ifit do okolnich agrocenéz,
kde se miiZe projevit jejich pfirozena reguladni schopnost zejména v\piipadé
vyrazného omezeni nebo absence pouzivani biocidi. Na $ifeni populaci
téchto druhiit ma zna¢ny vliv vagilita a také pritomnost ¢i nepfitomnost bariér.

Rychlost Sifeni roztocu Celedi Phytoseiidae je ovlivnéna riznymi faktory,
napi. vzduSnymi proudy, vzdalenosti, sméry vanoucich vétni, teplotou, rela-
tivni vzdusnou vlhkosti atd. Po ukonCeni pouZivani pesticidii mohou byt
zejména malé sady kolonizovany roztocCi z ¢eledi Phytoseiidae béhem né€ko-
lika mésici (Tuovinen, Rokx, 1991).

Z ovocnych sadi a okolni vegetace v Holandsku je znamo 22 druhii rozto¢u
Celedi Phytoseiidae (Miedema, 1987). Z komer¢nich sadi s usmérménou
chemickou ochranou proti $kiidcim je zndm Casto bézny vyskyt dravého
roztoCe Typhlodromus pyri Scheuten, 1857 (Zacharda, 1989). Tento roz-
to€ je jiz fadu let vyuzivan v ramci biologické ochrany k regulaci vyskytu
sviluSek v sadech a vinicich (Schruft, 1985; Sekita,1986; Duso, 1989).

Cilené vypousténi dravych roztoci do sadi vyznamné pfispiva k rekon-
strukci vztahli mezi populacemi fytofagl a dravych roztoci. Opusténé ovoc-
né sady pfedstavuji ur€itou paralelu téchto fizenych rekonstrukci.

Cilem prace bylo zhodnotit vyskyt dravych rozto¢i z ¢eledi Phytoseiidae
v opusténém jabloniovém sadu a okolni vegetaci.

MATERIAL A METODY

Roztoci byli sbirani v opusténém jablonovém sadu a okolni vegetaci v Ot-
vovicich ve stfednich Cechach v roce 1993. Sad o rozloze 0,7 ha byl ze tii
stran obklopen volné rostoucimi dfevinami. Stafi stromi v sadu bylo odhad-
nuto na tficet let, tomu odpovidala vyska stromi i odnidova skladba, ktera
nebyla zjistovana. V sadu nebyly vice nez deset let pouzivany pesticidy.
Bylinné patro bylo pravidelné koseno.

Listy z jabloni i okolnich dfevin byly odebirany maximaln€ do vysky 2,5 m
nad zemi. Jeden vzorek tvoiilo deset listi. Odbéry vzorki z jabloni byly
provadény od 29. 6. pfibliZzné ve Etrnactidennich intervalech do 13. 9. Listy
kazdého vzorku byly odebirany nahodné po celém obvodu koruny jabloné.
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Vzorky byly odebirdny z 21 jabloni z celkového poctu 120 stromi v sadu.
Z okolnich dfevin byly 16. 8. odebrany 103 vzorky lista, které byly uloZeny
do igelitovych sa¢ki a uchovavany v mrazni¢ce pii teplot€ —18 °C do dalSiho
zpracovani. K separaci rozto€u z listi byla pouzita metoda vytfepani do
etylalkoholu (Zacharda et al., 1988). Nalezeni roztoCi byli montovani do
trvalych preparati (medium Liquido Swan — modifikované prof. Kramafem)
a determinovani podle kli¢i: Begljarov (1981a, b) a Chant, Yoshi-
da-Shaul (1982, 1987, 1989).

VYSLEDKY A DISKUSE

Z jablotiového sadu a okolni vegetace bylo ziskano celkem 491 roztocu
z Celedi Phytoseiidae patfici osmi druhim (tab. I). Na dfevinich Betula
verrucosa, Quercus petraea a Sambucus nigra nebyli roztoCi z Celedi Phyto-
seiidae nalezeni.

I. Roztodi &eledi Phytoseiidae na jablonich a pfilehlé vegetaci [%] — Phytoseiid mites on apple
trees and in adjacent vegetation [%]

Druh! Malus pumila Prilehld vegetace?
Euseius finlandicus 6,5 68,4
Paraseiulus soleiger 0,0 6,6
Typhlodromus tuberculatus 0,0 5.3
Typhlodromus cotoneastri 0,0 4,0
Typhlodromus pyri 0,2 2,6
Dubiniellus echinus 92,8 11,8
Dubiniellus macropilis 0,2 0,0
Metaseiulus longipilus 0,2 0,0

lspecies; Zadjacent vegetation

Na jablonich se vyskytovalo pét druhi dravych rozto¢i. Spoleéenstva
roztocu z Celedi Phytoseiidae v opusténych sadech a vinicich byvaji vétsinou
tvofena 1-5 druhy (Zacharda, 1991). Populaéni hustota dravych rozto¢u
na jablonich kolisala v pribéhu sledovaného obdobi v rozmezi 0,06-0,31
roztoCe na jeden list (obr. 1). Regulaéni u¢inek dravych rozto¢u se spolu
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1. Populaéni dynamika Phytoseiidae a Tetranychidae na jablonich — The population dynamics of
Phytoseiidae and Tetranychidae on the apple trees

s dal§imi predatory, zejména s ploSticemi z Celedi Anthocoridae, projevil
nizkou populaéni hustotou svilusek (obr. 1).

K dominantnim druhlim tvoficim 99,3 % spolefenstva dravych rozto¢u na
jablonich patfily druhy Dubiniellus echinus Wainstein et Arut.,, 1970
(92,8 %) a Euseius finlandicus (Oudemans, 1915) (6,5 %). Na Casty vyskyt
téchto roztoCli v opusténych sadech upozoriuje Zacharda (1991). Oba
roztoCi se téz hojné€ vyskytovali na okolnich dfevinach, ale jejich zastoupeni
bylo opatné — dominantni byl roztoC E. finlandicus (68,4 %). SpoleCnym
druhem na jablonich a okolni vegetaci byl téZ jen sporadicky se vyskytujici
rozto¢ Typhlodromus pyri. Vyskyt tohoto roztoce byva v neosetfenych nebo
opusténych sadech minimalni (Zacharda, 1991). V chemicky oSetfova-
nych sadech preziva tento rozto€ ¢asto uspésné, nebot’ nékteré jeho populace
vyvinuly urdity stupefi rezistence na pouzivané pesticidy (Zacharda,
1991).

Zbyvajici druhy dravych rozto¢d byly nalezeny bud’ jen na jablonich
[Dubiniellus macropilis (Banks, 1909), Metaseiulus longipilus (Nesbitt,
1951)], nebo jen na okolnich dfevinach [Paraseiulus soleiger (Ribaga,1902),
Typhlodromus tuberculatus Wainstein, 1958, Typhlodromus cotoneastri
Wainstein, 1961] (tab. II).
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1I. Druhova skladba roztoéi &eledi Phytoseiidae prilehlé vegetace — The species diversity of
phytoseiid mites of adjacent vegetation

Hostitelska rostlina! Phytoseiidae — druhy? [%] Poget listd®
Acer platanoides E. finlandicus (27,6), T. tuberculatus (5,3) 80
Betula verrucosa | ======-= 50
Cerasus avium E. finlandicus (15,8), P. soleiger (2,6) 180
Crataegus oxyacantha E. finlandicus (4,0) ' 130
Ligustrum vulgare E. finlandicus (2,6), T. pyri (1,3) 80

E. finlandicus (2,6), P. soleiger (4,0),

Prunus spinosa T. pyri (1,3), D. echinus (11,8) 170
Quercus petraea @ | ==-=--=-=- 100
Quercus rubra T. cotoneastri (2,6) 60
Rosasp. T. cotoneastri (1,3) 70
Sambucus nigra | ------- 40
Tilia cordata E. finlandicus (15,8) 70

Thost plant; 2phytoseiid species; *number of leaves

Z vyskytu rozto¢e D. echinus a E. finlandicus l1ze soudit, Ze zastoupeni
dominantné se vyskytujicich druhii rozto¢t na jablonich a okolni vegetaci se
muze vyvijet odli$n€ a zistava rozdilné i fadu let po ukonéeni pouzivani
pesticidi v sadu. V opusténych sadech probiha proces rekonstrukce vztahi
mezi fytofagy a predatory v zavislosti na lokalnich podminkach. Vyskyt
roztocu Celedi Phytoseiidae na listech niznych druhi rostlin je také ovliviio-
van uspofaddnim sét na téle roztol i riznymi morfogenetickymi strukturami
na povrchu listi (Sabelis, Bakker, 1992).

Roztole E. finlandicus lze povaZovat za euryekni druh, u kterého se vétsi
tolerance v narocich na okolni prostfedi projevuje napf. jeho vyskytem na
Sirokém spektru hostitelskych rostlin nebo $ifi jeho potravniho spektra. Hus-
tota populace roztoCe E. finlandicus nemusi byt vyznamné ovlivnéna piitom-
nosti ¢i absenci kofisti, nebot’ dokaZe vyuzivat rizné alternativni zdroje
potravy (Tuovinen, Rokx, 1991). Tato schopnost mu umoziiuje piezivat
i v podminkdch omezeného vyskytu nebo uplného nedostatku kofisti.
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Rozto¢ D. echinus se na dfevinach okolni vegetace vyskytoval pouze na
Prunus spinosa, na zbyvajicich druzich sledovanych rostlin nebyl nalezen.
Sporadicky vyskyt ostatnich nalezenych druhi rozto¢i z Celedi Phytoseiidae
ukazuje na jejich mensi ulohu v regulaci drobnych fytofagnich ¢lenovci
v opusténém sadu.
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REZISTENCE POTEMNIKU Tribolium castaneum (Coleoptera:
Tenebrionidae) VUCI INSEKTICIDUM V CESKE REPUBLICE

Insecticide Resistance in Red Flour Beetle, 7ribolium castaneum
(Coleoptera: Tenebrionidae) in the Czech Republic

Petr WERNER

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: Field strains of Tribolium castaneum (Herbst) (8 strains), collected from
various storages, bakeries and flour mills in the Czech Republic, were surveyed for
resistance to malathion, pirimiphos-methyl, fenitrothion and chlorpyrifos-methyl.
Low-level resistance to four tested organophosphates was found in almost all field
strains (resistance factor > 2). The highest resistance observed was the response to
pirimiphos-methyl (resistance factor 5 to 23), which is well corresponding with a
frequent and long-term usage of pirimiphos-methyl in the Czech Republic. The
highest susceptibility was found to chlorpyrifos-methyl. Insecticide containing
chlorpyrifos-methyl are only used within a few recent years in the Czech Republic.
The results of this study have shown that low-level resistance to various organo-
phosphates, especially to pirimiphos-methyl, is present and widespread in the field
populations of T. castaneum in the Czech Republic. The results have also shown
that cross-resistance can seriously complicate chemical control.

Tribolium castaneum; stored-product pests; resistance; Czech Republic

Abstrakt: Byla zjiStovana rezistence terénnich populaci potemnika hnédého 77i-
bolium castaneum (Herbst) viiéi riznym organofosfatim (pirimiphos-methyl, fe-
nitrothion, malathion, chlorpyrifos-methyl). Nizka urovei rezistence (faktor
rezistence vétsi neZ 2) byla zjisténa téméf u viech terénnich populaci. Nejvyssi
hladina rezistence (faktor rezistence v rozmezi 5 aZ 23) byla pozorovana u pirimi-
phos-methyl. To je pravdépodobné zpiisobeno ¢astym a dlouhodobym uZivanim
insekticidnich pfipravki s u¢innou latkou pirimiphos-methyl v Ceské republice.
Naproti tomu nejniZsi troveri rezistence byla pozorovana u ¢inné latky chlorpy-
rifos-methyl, pfi¢emz insekticidni ptipravky s touto latkou jsou v Ceské republice
pouZivany proti skladistnim $kiidctim (v porovnani s pirimiphos-methyl) mnohem
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krat$i dobu a podstatn& méné &asto. Vysledky ukazuji na to, Ze v Ceské republice
jerezistence (pfinejmensim na nizké irovni) potemnikti 7. castaneum vii¢i béZnym
organofosfatim zna&né roziifend. Rezistenci skladiStnich $kudc vi¢i insektici-
dim je tfeba vénovat dostate¢nou pozornost, protoZe tento jev miZe vyrazné
komplikovat chemickou ochranu.

Tribolium castaneum;, skladi$tni 3kidci; rezistence; Ceska republika

Rezistence $kiidct viici insekticidiim je vaZznym problémem, ktery kompli-
kuje ochranu proti nim. Na celém svété byla rezistence zaznamendna u vice
nez 500 druht $kidci (Georghiou, 1990) a pocet zjisténych piipada
kazdym rokem prudce stoupa. Znalost aktudlni urovné rezistence je nezbyt-
nym pfedpokladem pro usp&$né a spravné pouzivani jakéhokoliv insekticidu
(Denholm, Rowland, 1992). Problematice rezistence je ve svété oprav-
néné vénovana vysokd pozornost a monitorovani urovné rezistence bylo
pfedmétem mnoha vyzkumnych projekti. Rezistence byla opakované zare-
gistrovana také u nékolika desitek skladistnich $kidci (Badmin, 1991).
Potemnik hn&dy Tribolium castaneum (Herbst) je jednim z nejhojnéjsich,
celosvétové rozsifenych skladistnich $kudcil. Zjist'ovani a monitorovani re-
zistence 7. castaneum va&i riznym insekticidim provadéli &etni autofi
v mnoha zemich (Collins, Wilson, 1986; Haliscak, Beeman,
1983; Zettler, Cuperus, 1990). Opakované byla také u tohoto druhu
zaregistrovana kfizova rezistence (Halliday et al., 1988; Pacheco etal.,
1991; Zettler, 1991). V této studii jsou prezentovany vysledky zjistovani
rezistence 7. castaneum vici riznym organofosfatovym insekticidim u po-
pulaci pochézejicich z tzemi Ceské republiky.

MATERIAL A METODY

Rezistenci 1ze zjiSt'ovat nékolika zakladnimi technikami. Nejstarsi klasic-
kou metodou je testovani biologického u¢inku fady vhodné vybranych kon-
centraci u¢inné latky (tzv. dose-response test). Kladem této metody je jeji
instrumentalni nenaro¢nost, coZ byl hlavni diivod, pro jeji pouZiti v této praci.
V zasad¢ byla pouzita modifikovana metodika FAO (Anonymous, 1974).
Jednotlivé terénni populace potemnika 7. castaneum byly ziskavany v riz-
nych potravinaiskych skladech a provozech v letech 1993-1994. Jako citlivy
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kmen byl pouzit v laboratornich podminkich dlouhodobé chovany kmen
T. castaneum (VURV 3). Viechny kmeny byly chovany v termostatu (teplota
27 °C, tma) v Petriho miskach s potravnim substritem (smés prosatého
pSeni¢ného $rotu a susenych pivovarskych kvasnic v poméru 10 : 1). Z téchto
chovii byly ziskavany kukly, které byly dochovany do stadia dospélct oddé-
lené od ostatnich vyvojovych stadii, ale stejnym zpisobem. K pokusim byli
pouzivani nesexovani dospélci stafi 2030 dni (citlivost dospélct viici insek-
ticidim se méni podle jejich stafi). Testovani vétSinou prob&hlo na dospél-
cich F, generace.

Rezistence byla zjistovana vii¢i organofosfatovym insekticidim se ¢tyimi
ucinnymi latkami (fenitrothion, chlorpyrifos-methyl, malathion a pirimi-
phos-methyl). V testech byly pouZzity Cisté uinné latky (analytické standar-
dy) ve smési s medicindlnim slune¢nicovym olejem jako s net€ékavym
nosi¢em a s acetonem a hexanem jako s t€kavym nosi¢em (8 ml sluneCnico-
vého oleje s piislu§nou davkou ucinné latky doplnéno do 50 ml smési acetonu
a hexanu 1 : 3). Tato smés byla rovnomérné naniSena pipetou (vZdy stejné
mnozstvi 1 ml) na kotouce filtraniho papiru o priméru 9 cm (Filtrak GmbH,
typ 390). Za 1 hodinu po oSetfeni byly kotouce filtraéniho papiru vloZeny
tésné do Petriho misek (aby se vysazeni testovani jedinci potemniki nemohli
dostat mimo oS$etfenou plochu). Do kazdé misky bylo bezprostiedné poté
vysazeno 50 dospélct urcitého kmene 7. castaneum a misky byly umistény
do termostatu (teplota 27 °C, tma). OdeCet mortality byl provadén po 24
hodinach, do mortality byli zahrnuti vedle uhynulych nebo zcela nepohybli-
vych jedinci také vSichni jedinci v tremoru a s vyrazné pozménénou pohybli-
vosti. Pro kazdou koncentraci byly provedeny nejméné tii opakovani, u kazdé
ucinné latky byly testovany nejméné Ctyfi rizné koncentrace. Ze zjisténych
dat byly vypocteny hodnoty LC; a nasledn€ faktory rezistence (pomér LC,
citlivého kmene a testovaného terénniho kmene). Ke kontrole byla pouZita
stejnd metoda s tim, Ze smés latek naniSend na filtraCni papir neobsahovala
zadny insekticid.

VYSLEDKY A DISKUSE

Vysledky jsou shrnuty v tab. I. Rezistence terénnich populaci 7. castaneum
viici u¢nné latce chlorpyrifos-methyl byla nizk4, faktor rezistence pro jednot-
livé terénni kmeny se pohyboval v rozmezi 1,2 aZ 4,8 (celkovy primér pro
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I. Toxicita &tyf uinnych latek organofosfatovych insekticidl pro rizné kmeny Tribolium cas-
taneum (expozice 24 h na osetfeném filtratnim papiru) — Toxicity of four organophosphates to
various strains of Tribolium castaneum (24 h exposure to insecticide-impregnated filter paper)

Kmen' LCso [mg ai./mZ] Smérnice pﬁmkyz Faktor rezistence®
chlorpyrifos-methyl
Laboratof VURV 27 3,36 (1,0)
Prost&jov 13,1 3,81 4.8
Teplice 58 4,84 2.1
Trebi 7,4 2,69 . 2.7
Roudnice 1 4,5 ' 1,97 1,6
Roudnice 2 ' 3,4 2,13 1,2
Praha 9,3 2,84 34
Udrnice 10,2 3,23 3,8
Hotany 88 3,54 3,2
malathion
Laboratof VURV 6,7 4,56 (1,0)
Prost&jov 50,6 2,06 7.5
Teplice 13,6 4,78 2,0
Trebi¢ 10,2 3,93 1,5
Roudnice 1 13,4 2,53 2,0
Roudnice 2 21,4 2,92 3,2
Praha 22,6 2,93 3,4
Udrnice 20,0 3,27 3,0
Hotfany 16,8 3,11 2,5
fenitrothion
Laboratof VURV 1,9 3,33 (1,0)
Prost&jov 16,8 3,51 8,8
Teplice 6,4 3,16 3,3
Trebic¢ 838 1,66 4,6
Roudnice 1 4,5 1,46 23
Roudnice 2 72 1,61 3,8
Praha 7,8 2,10 4,1
Udrnice 9,6 2,20 5,0
Hofany 7,8 2,76 41
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Pokr. tab. I — Table I to be continued

Kmen' LCso [mg ai./mZ] Smérnice phmkyz Faktor rezistence®
pirimiphos- methyl

Laboratof VURV 1,3 2,48 1,0
Prost&jov 29,4 1,52 23,1
Teplice 6,2 2,14 4,9
Trebic 61 1,92 4,8
Roudnice 1 6,4 1,58 5,0
Roudnice 2 15,5 1,15 12,

Praha 8,0 2,57 6,3
Udrnice 19,8 1,67 15,5
Hofany 8,8 1,23 6,9

1stmin; 2slope:; 3resistance ratio

u¢innou latku malathion, faktor rezistence byl v rozmezi 1,5 az 7,5 (primér
3,14). O né€co vyssi hodnoty rezistence byly zjistény u fenitrothionu, kde se
faktor rezistence terénnich populaci 7. castaneum pohyboval v rozmezi 2,3
az 8,8 (prumér 4,5). Nejvyssi uroveii rezistence ze {tyf testovanych organo-
fosfati byla zjisténa pro pirimiphos-methyl. Pro tuto u¢innou litku se pohy-
boval faktor rezistence jednotlivych terénnich kmeni v rozmezi 4,8 az 23,0
(primér 9,8).

I kdyZ pocet testovanych terénnich populaci 7. castaneum neni vysoky
a pii hodnoceni vysledki je tfeba tuto skute€nost zvazit, pfesto 1ze povazovat
ziskané vysledky za zajimavé. Byla potvrzena dobrd shoda mezi urovni
rezistence a délkou pouZivani piislu$ného insekticidu pro chemickou ochra-
nu. Nejvy$si urovei rezistence byla zjisténa u u¢inné latky pirimiphos-met-
hyl. Ruzn€ formulované pfipravky fady Actellic (obsahujici jako G¢innou
latku pirimiphos-methyl) jsou v CR dlouhodobé a &asto pouZivany v chemické
ochrané proti skladi$tnim $kudcim. Nadmérné uZivani, navic ¢asto spojené
s nespravnou taktikou (Zddné, omezené nebo nevhodné stfidani pfipravki),
zfejme vedlo k propagaci rezistence. U terénni populace s nejvys$si urovni
rezistence (kmen Prostéjov) bylo zaznamenano selhani béZného dezinsekéni-
ho zasahu pfipravkem Actellic, provadéného podle schvaleného technologic-
kého postupu doporu¢enou davkou.
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Pokud se tyka ucinné latky chlorpyrifos-methyl, droveii rezistence je nej-
niz8i ze vSech Ctyf testovanych insekticidnich latek. To pravdépodobné sou-
visi s tim, Ze insekticidni pfipravky obsahujici chlorpyrifos-methyl jako
ti¢innou latku jsou v CR v chemické ochrang proti skladi$tnim $kiidcim poui-
vany relativné krat$i dobu a méné Casto (ve srovnani s pirimiphos-methylem).

Insekticidni pfipravky s u&innou litkou malathion nebyly v CR nikdy
v chemické ochrané proti skladi$tnim $kiidcim pouZivany, pfesto byla u te-
rénnich populaci 7. castaneum zjisténa v porovnani s laboratornim, citlivym
kmenem slabé zvy$ena rezistence viili této latce. Zda se jedna o malathion-
-specificky ¢i malathion-nespecificky typ rezistence, neni jisté. Mirné zvySe-
na uroveii rezistence vuci u¢inné latce malathion miZe byt zpisobena bud’
introdukci rezistentnich populaci 7. castaneum ze zahranici, kde je v disled-
ku masivniho a dlouhodobého uZivani této latky rezistence znaéné rozsifena
a nékdy i velmi vysoka (napf. Bad min, 1991), anebo se miiZe jednat i o projev
malathion-nespecifické, skupinové rezistence vuci organofosfatovym insek-
ticidim.

Z prvnich vysledki ziskanych sledovanim rezistence vyznamného skladis-
tniho $kiidce potemnika hnédého 7. castaneum vici insekticidim vyplyva
predevsim nutnost dal$iho zjistovani, piipadn€ i dlouhodobého plo$ného
monitorovani urovné rezistence skladiStnich skudci. Efektivni pouZzitelnost
insekticidnich pfipravki vici jednotlivym $kodlivym Cinitelim je kromé
nékterych dalich faktorii také zavisla na mife rezistence Skidct vici pfislus-
nym ucinnym latkdm. Pfi uzivani pfipravki fady Actellic vici potemniku
hnédému 7. castaneum 1ze doporudit provadéni disledné kontroly ui¢innosti
oSetfeni, protoZe zvy $ena uroveii rezistence tohoto Skiidce by mohla zptisobit
selhani dezinsekéniho zasahu. Je nutné pocitat s tim, Ze perioda efektivni
pouzitelnosti insekticidnich pfipravka fady Actellic vici potemniku hnédé-
mu 7. castaneum se muZe bliZit ke svému konci a tyto piipravky bude
nezbytné nahradit jinymi. Z vysledku také vyplyva, Zze dobrou nahradou,
alesponi pokud se tyka skupiny organofosfatovych insekticidii, by mohly byt
pfipravky obsahujici jako uinnou latku chlorpyrifos-methyl.
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KRATKA SDELENI

MAPOVANIE VYSKYTU RIZOMANIE NA SLOVENSKU
V JESENI ROKU 1995*

Marta AZOROVA

Institute of Experimental Phytopahtology and Entomology,
Ivanka pri Dunaji, Slovak Republic

Rizomania patri k najzavaZnej$im ochoreniam cukrovej repy. Charakteristickymi
priznakmi su: nadmema tvorba vlaskovych korienkov hlavne v korefiovych ryhach,
mensie tzv. bradaté repy, zhnednuté cievne zvizky. Vzhl'adom na ekonomicky vyznam
tohto ochorenia (Bojiiansky, Subikova, 1991) je potrebné ho spravne a véas
diagnostikovat, zmapovat postihnuté lokality a urobit’ preventivne opatrenia.

Pévodcom rizomdnie je virus Zltej nekrotickej Zilkovitosti repy (BNYVV — beet
necrotic yellow vein virus). Prenasaom BNYVYV je huba Polymyxa betae z ¢elade
Plasmodiophoraceae, ktora je parazitom na koretioch cukrovej repy.

Metody na diagnostikovanie virusu spdsobujiiceho rizomaniu st rézne. Od mikro-
skopickej aZ po citlivé sérologické metody, z ktorych najcitlivejSou je metdda ELISA
— enzyme-linked immunosorbent assay (Clark, Adams, 1977). ELISA test je
vyhodnou a citlivou metédou na stanovenie koncentracie virusu v cukrovej repe ako aj
v indikatorovych (virusom napadnutych) rastlinach. ELISA test sa pouzil aj v predkla-
danej praci, ktorej ciel'om bolo zmapovat’ rizomaniou postihnuté lokality na Slovensku
v jeseni 1995. Praca rozsiruje dosial ziskané poznatky v tejto problematike (Subiko-
vaetal, 1992; Subikova, 1993, 1994, 1995) o nové, rizomaniou postihnuté lokality.

Prirodzene infikované bul'vy cukrovej repy sa ziskali z viac ako 60 lokalit Slovenska
(vo va&ine pripadov ich poskytol UKSUP). Tieto vzorky sa testovali v niekolkych
sériach ELISA-testov (tab. I). Vzorky boli celkovo vyhodnotené ako vysoko pozi-
tivne (A > 1,3), stredne pozitivne (0,5 < A < 1,3), pozitivne (0,1 <A <0,3)
a negativne (A <0,1).

Z vysledkov je zrejmé, Ze ochorenie cukrovej repy — rizoménia — je zna¢ne rozsirené
takmer vo vietkych oblastiach pestovania cukrovej repy. V predloZenej praci pouZity
imunoenzymaticky test umozZnil kvantitativne ur¢it' zamorenost’ testovanych tzemi.
Lokality vyhodnotené ako vysoko a stredne pozitivne na vyskyt Zltej nekrotickej

* Praca vznikla v ramci projektu VGA &. 2/1010/96..
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I. Vyskyt virusu BNY VV v korefioch cukrovej repy testovany metédou ELISA

('3islo1 Okres2 Obec3 Odrodat ELISAI ELISA I ELISAII ELISA III Celkow'é
vzorky 1/100* 1/50° 1/100 1/100 | hodnotenie®
1 BH Novy Zivot Intera 1,3305 2,3150 1,4560 o+
2 BH Blatné Hilma 0,1210 0,1970 0,2050 0,1000 +
3 BH Vysoka pri Morave, 1 | Intera 0,2050 0,1180 0,1600 0,1300 +
4 BH Vysoké pri Morave, 2 | Intera 0,1270 +
5 BH Lehnice Matador 0,1500 0,2240 0,1420 0,0980 +
6 DS Novy Trh Formula 0,0250 0,0485 -
7 DS Stvrtok na Ostrove Kristal 0,1030 0,1590 0,3600 +
8 DS zdravé repa Intera 0,0020 0,0040 -
9 DS Mad - 1. skladka 0,8180 1,2520 0,8000 4+t
10 DS Mad - 2. skladka 1,0930 0,7850 0,5000 ++
11 GA Hody Matador 0,0970 0,0380 0,0200 -
12 GA Velké Ulany Matador 0,0970 0,2890 0,2440 +
13 KN Zlatna Kristal 0,0095 0,0555 -
14 KN Lél Rizor 0,0860 0,0060 0,0800 -
15 KN Sokolce Polyna 0,7640 0,7470 0,6500 0,6900 ++
16 KN Sokolce Formula 0,0957 0,2260 0,1900 +
17 LC skladka Kalonda 0,0075 0,0275 0,0005 -
18 LC Filakovské Kovace Ibis 0,1020 0,1200 +
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Pokr. tab. I — Table I to be continued

C':islo1 Okres2 iac S ELISA1 ELISAI ELISA II ELISA III Celkov_é
Naorky 1/100* 1/50* 1/100 1/100 | hodnotenie®
19 LC Velké Dravce Matador 0,3640 0,2920 0,3000 0,5000 +
20 LV Sahy Lemona 0,0250 0,0665 -
21 LV Malas Remona 0,1060 0,1410 0,2200 0,1000 s
22 NZ RuZombersky Dvor Suprafort 0,0425 0,0695 0,0265 -
23 RS Velky Teriak Intera—upr. 0,0550 0,0800 -
24 RS Baétka Intera/lbis 0,5300 1,4550 0,6300 +++
25 RS Bitka Intera 0,0945 0,1940 0,1500 +
26 RS Gemer Matador 0,0215 0,0575 -
27 RS Chrémec Polyna 0,0050 0,0240 0,0185 =
28 RS Jesenské Ibis 0,1840 +
29 RS Abovce — Kral', 1 Matador 0,1680 0,3000 0,3600 0,2100 +
30 RS Abovce — Kral, 2 Matador 0,2016 +
31 RS Abovce — Kral|, 3 Matador 0,0890 0,0210 0,0180 -
32 RS NiZny Skélnik Intera 0,1440 0,2410 0,1710 +
33 RS Ozd’any Intera 0,0970 0,0240 0,0100 -
34 RS Batka Intera 0,4520 0,5010 0,5000 0,7500 +
35 RS Bitka Adonis 0,1470 0,2950 0,2900 0,3100 +
36 RS Vecelkov Erika 0,0660 0,0620 0,0650 0,0060 -
— —
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3 Pokr. tab. I — Table I to be continued
vsoislo] Okres2 Obec? Odroda? ELISAI ELISAI ELISAII ELISA III Celkow.é .
ey 1/100* 1/50* 1/100 1100 | hodnotenie
37 SE Rado3ovce Intera 0,0045 0,0310 0,0650 -
38 SE Rado3ovce Oryx 0,5300 0,4510 0,5550 ++
39 SE Rybky Intera 0,0260 0,0745 0,0380 -
40 SE Podluza - O. Intera 0,2220 0,0700 0,2400 0,1000 +
41 SE Petrova Ves — L Matador 0,1230 0,0250 0,0400 -
42 SE Cerova Matador 0,0890 0,0380 0,0600 -
43 SE Gbely Matador 0,0930 0,0650 0,0200 -
44 SE Jablonica Zenit/Gala 0,1960 0,1160 0,1000 +
45 SE Smolinské Dunja 0,0820 0,0980 0,0370 0,0150 -
46 TN Pobedim Cyrano 0,5595 1,0270 1,1990 ++
47 TN Podolie Ibis 0,255 0,1105 +
48 TN Podolie Matador 0,6950 0,5040 0,5090 ++
49 ™ Dolné Smie Matador 0,1420 0,1200 0,3000 0,2050 +
50 TN Melcice Intera 0,0380 0,0410 0,0200 0,0400 -
51 TN Pobedim KW-Irma 0,1700 0,1802 0,1890 0,1050 +
52 ™ Tren&ianska Turna — 1 | Ibis 0,2120 0,1010 0,1040 0,1900 +
53 TN Trenéianska Tuma -2 | Ibis 1,1490 . 0,9850 0,999‘0 ++
54 N Trenéianska Tuma -3 | Ibis 0,1790 0,2220 0,1500 +
S .
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Pokr. tab. I — Table I to be continued

Cislo] Glires? S Sdindud ELISAI ELISAI ELISAII ELISA III Celkovté
vzorky 1/100° 1/50° 1/100 1/100 | hodnotenie’
55 N Moravské Lieskové Zenit 0,0680 0,0700 0,0900 -
56 TO Klatovska Nova Ves Intera 0,0760 0,0150 =
57 TT Piestany Imona 0,1880 0,1860 0,1300 +
58 TV Velky Hores§ Intera 0,0330 0,1380 - -
59 VK Kiar 1,3300 +++
60 VK Opatovskd Nova Ves Suprafort 0,1580 0,3050 +
61 BK Slovenské Darmoty Suprafort 0,6950 1,1130 ++
62 VnT Dihé Kl&ovo Intera 0,3500 0,1195 +
63 VnT DIhé Kl¢ovo Intera 0,2500 0,1080 +
64 \'A' DIhé Klgovo zmes 0,2390 0,2350 sk
65 zdrava repa Intera 0,0820 0,0207 -
+++ vysoko pozitivna reakcia A > 1,3
++ stredno pozitivna reakcia 05<A<13
+ pozitivna reakcia 0,1 <A<0,5
— negativna reakcia A<0,1

* 1/100, 1/50: riedenie protilatok
ELISA I-III — $tandardna ELISA metoda
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Zilkovitosti repy, moZno povaZovat’ za ohniskd d’alSieho moZného 3irenia ochorenia.
Najviac postihnutymi lokalitami boli: Novy Zivot (okres Bratislava-vidiek), Mad
(okres Dunajska Streda), Sokolce (okres Komarno), Batka (okres Rimavskéa Sobota),
RadoSovce (okres Senica), Pobedim, Podolie, Tren¢ianska Turn4 (okres Trenéin), Kiar
a Slovenské Darmoty (okres Velky Krti%). Tieto vysledky, oproti doposial’ publikova-
nym poznatkom, podavaji dékaz o novych rizoméniou zamorenych lokalitich na
Slovensku. S to lokality v okresoch Rimavska Sobota, Senica a Velky Krti§. Najvys-
§ia absorbancia virusu v prirodzene infikovanych repach sa zistila u odréd Intera,
Polyna, Suprafort, Oryx, Cyrano, Matador a Ibis, ktoré treba povaZovat za citlivé
k Specifickému kmeiiu virusu Zltej nekrotickej Zilkovitosti repy v tej-ktorej lokalite.
Preto v zamorenych oblastiach by bolo potrebné pouZit’ iné, k $pecifickému kmeiu
virusu (resp. k biotypu huby Polymyxa betae) tolerantné odrody.
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Doslo 11. 9. 1996

Mapping the Occurrence of Rhizomania
during Autumn of 1995 in Slovakia

Rhizomania, one of the most serious diseases of sugar beet, is caused by beet
necrotic yellow vein virus (BNYVV), whose vector is the soilborn fungus Polymyxa
betae. The disease has been reported from many European and overseas countries. In
Slovakia, rhizomania was reported for the first time in 1991 (Bojfiansky, Subi-
kova, 1991), and in 1992 it was observed in 23 localities (subi kova etal., 1992).
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The next observations from Slovakia were described in scientific articles in 1993,
1994 and 1995 (Subikova, 1993, 1994, 1995). During autumn of 1995 more than
60 samples from many localities of Slovakia were collected and tested by serological
ELISA tests. The results are summarized in Table I, and they report three new
localities of rhizomania occurrence in Slovakia. These are in the districts of Rimavska
Sobota, Senica and Velky KrtiS. The majority of test samples were positive. Thus, we
can state that rhizomania is still expanding in Slovakia

Contact address:

Megr. Marta Azorova, Ustav experimantilnej fytopatolégie a entomologie.
NadraZna 52, 900 28 Ivanka pri Dunaji, Slovenska republika.
tel.: 00 421 07 943 532, fax: 00 421 07 943 431, e-mail: zorex@uefe.savba.sk
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AKTUALITY

Soucasny pokrok ve vyzkumu diagnostiky a identifikace
rostlinnych viri prezentovany na 4. mezinarodnim sympoziu EFPP
v Bonnu

Ve dnech 9.-12. zafi 1996 se v Bonnu (SRN) konalo 4. mezinarodni sympozium
Evropské nadace pro patologii rostlin, nazvaném Diagndza a identifikace rostlinnych
patogeni.. Konferenci Evropské fytopatologické spole¢nosti organizoval Ustav cho-
rob rostlin Rynské univerzity Fridricha-Viléma vedeny prof. dr. H- W. Dehne.
Evropské konference se zidastnil i predseda Ceské fytopatologické spole¢nosti prof.
Ing. V. Taborsky, CSc., jeji sekretaf Ing. J. Polak, DrSc., a devét ceskych
fytopatologti, ¢lenti CFS. V oficidlnim seznamu je uvadéno 255 téastniki ze 23 stati
Evropy a jednotlivi u¢astnici z fytopatologickych spole¢nosti vech svétadili.

Jednani konference bylo rozdéleno do téchto sekci: vseobecné aspekty, taxonomie
a diferenciace, sérologické analyzy I a II, techniky zaloZené na hybridizaci nukleové
kyseliny I alIl, stanoveni a kvantifikace onemocnéni, prognéza onemocnéni a expert-
ni systémy. Postery byly prezentovany v blocich se stejnym oznacenim jako sekce
prednasek (kromé 1. tématu).

Organizatorim se podafilo pfipravit konferenci $pi¢kové Girovné se silnym zastou-
penim sérodiagnostiky fytopatogennich bakterii a hub i vzristajicim uplatiiovanim
molekularnich technik v diagnostice téchto patogenii. Nékolik prispévki bylo véno-
vano problematice sérodiagnozy rostlinnych virt, nékolik posterti vyuZiti elektrono-
vé mikroskopie v diagnéze a diferenciaci rostlinnych virti a fada prispévki a postert
se zabyvala problematikou molekularni diagnostiky rostlinnych viri a jim podobnych
patogenil.

Na tseku diagndzy a identifikace fytovirt bylo pfedneseno 15 pfednasek a prezento-
vano 23 postertl.

V uvodni sekci se Huttinga (IPO Wageningen, Nizozemsko) zaméfil na vSe-
obecné aspekty diagnostiky vird, zdivodnéni potieby diagnostiky v prevenci one-
mocnéni a ziskavani zdravého rostlinného materialu a uplatnéni diagnostickych
metod v procesu charakterizace patogena. Zhodnotil jednotlivé diagnostické metody
1 z hlediska jejich citlivosti, specifi¢nosti a praktického uplatnéni.

V druhé sekci L esemann (SRN) shrnul souc¢asné metody elektronové mikrosko-
pie pro diagnozu a charakterizaci rostlinnych viri. Tyto metody jsou pouZitelné pro:
1. detekci a identifikaci rostlinnych virti; 2. morfologickou a strukturélni charak-
terizaci molekul nukleové kyseliny; 3. determinaci sérologické pfibuznosti (dekorace
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astic, ISEM); 4. analyzu epitopil (monoklondlni a vysoce specifické protilatky
v kombinaci se zna¢kovanim zlatem — immunogold-labelling) na kapsidach virionu;
5. lokalizaci antigent na ultratenkych fezech, pfi¢emz specifickou lokalizaci virioni
a nestrukturalnich virovych proteinil in situ je moZné stanovit konvenénimi antiséry
nebo antiséry proti bakterialn& vyjadienym strukturdlnim a nestrukturdlnim protei-
nim; 6. lokalizaci nukleovych Kkyselin na ultratenkych fezech (in situ hybridizaéni
techniky kombinované se specifickym znackovanim protilatek zlatem).

Dolenc et al. (Slovinsko) informovali o histologickém studiu nachylného kulti-
varu bramboru (S. tuberosum L. cv. Igor) infikovaného kmenem PVY NTN, ktery
zpusobuje nekrotickou krouzkovitost hliz bramboru. V podminkéch in vitro byl rist
meristému sniZen u infikovanych rostlin ve srovnani se zdravymi.

V sekci sérologické analyzy I prezentovali Cambra et al. (Spanélsko) immunop-
rinting-ELISA, kterou vyvinuli pro rutinni detekci tristeza viru citrusu na nitrocelu-
l6zovych membranach s pouZitim specifickych monoklonalnich protilatek proti
obalovému proteinu viru. Tuto techniku pouZili také pro detekci nestrukturalnich
proteinil viru Sarky Svestky a pro rutinni detekci n€kolika druhi viroidt. Navrhli
rovnéZ a patentovali vysoce senzitivni metody rutinni diagnézy virl zaloZené na
PCR, Print-capture PCR (PC-PCR) a Spot-capture PCR (SC-PCR). V sekci sérolo-
gické analyzy II informovali Kaufmann et al. (SRN, Velka Britanie, Rakousko,
Nizozemsko) o produkci fragmenti protilatek specifickych k viru v bakteriich. Pro
selekci fragmentt protilatek (small antibody fragments — scFv) byly pouzity rekom-
binantni DNA techniky a podatilo se jimi stanovit virus nekrotické Zluté Zilkovitosti
fepy (BNYVV) stejné citlivé jako s polyklonalnimi protilatkami. Knapp et al.
(Rakousko) prezentovali metodiku uplatnéni ELISA v programu ozdraveni jabloni
a peckovin od virtt pomoci meristémi a termoterapie.

V paté sekci bylo predneseno devét referatti zabyvajicich se uplatnénim plymera-
zové fetézové reakce (PCR) v diagnostice rostlinnych vir. Koenigova (SRN)
prezentovala stanoveni BNYVV a pfibuzného pidou pfenosného viru fepy — beet
soil-borne virus (BSBV) pomoci imunopoutani RT-PCR produktii. Kombinace této
metody s RFLP (restriction fragment length polymorphism) a SSCP (single strand
conformation polymorphism) umozZnila citlivou diferenciaci kmeni obou virtl, které
nemusi byt odliSitelné sérologicky. U obou pfibuznych virt se vyskytuje fada kment,
coZ zpusobuje znaéné potiZze v diagnostice. Mumford a Seal (Velka Britanie)
pouzili PCR v charakteristice a diagnostice potyvirti povijnice jedlé, [pomea batatas
Lam. Schoen aL eone (Nizozemsko) vypracovali metodu stanoveni PLRV v jedné
dormantni hlize bramboru. PouZili systém imunopoutdni RT-PCR zaloZeny na fluo-
rogennim stanoveni. Stanoveni je semikvantitativni a umoziiuje automatizaci. Dobu
inspekce sadbovych bramborii je tak moZné zkratit z péti tydnti na jeden den. Arts
et al. (Holandsko) vypracovali metodu rutinniho stanoveni viroidu zakrslosti chry-
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zantémy v rostlinach chryzantémy pomoci RT-PCR. Pfi aplikaci metody se vSak
vyskytuji problémy s nespecifickou reakci zdravych rostlin. Mérbel et al. (SRN)
identifikovali pomoci PCR tobamovirus izolovany z New Guinea Impatiens jako
kmen Ribgrass mosaic viru, ktery ma 85% homologii sekvenci aminokyselin RNA.
Koenigova et al. (SRN) stanovili sekvenci nukleotidii RNA beet soil-borne viru.
Genom BSBV obsahuje 3 RNA, 6 kb, 3,6 kb a 3,2 kb. Byla stanovena sekvence
nukleotidi BSBV RNA 2 a RNA 3. BSBV RNA 2 se podoba RNA 3 potato mop top
viry, 1 kdyZ se jedna o sérologicky nepiibuzné viry. Lehto et al. (Finsko, Skotsko)
stanovili pomoci IC-RT-PCR nepovirus spojeny se zvratem ¢erného rybizu. Autofi
piedpokladaji, Ze izolovany nepovirus je pivodcem zvratu erného rybizu. Bianco
et al. (Italie) stanovili a identifikovali pomoci PCR né&kolik fytoplazem na réveé vinné.
Ve vinafskych oblastech Italie se vyskytuji na révé vinné v rizném rozsahu fytoplaz-
my 168rI (Zloutenka aster), 16SrV (Zloutenka jilmu) a 16SrIII (X-onemocnéni). Tyto
fytoplazmy zplsobuji na révé vinné syndrom Zloutenky. Faggioli et al. (Itdlie)
zkousSeli a srovnavali rizné diagnostické metody, dvojsmeérnou elektroforézu
(dPAGE), molekuléarni hybridizaci, radioaktivni i neradioaktivni sondy pro stanoveni
viroidi v ovocnych stromech.

Prezentace virologickych posterti byla rozdélna do téchto ¢asti: taxonomie a dife-
renciace, sérologické testy, techniky zaloZené na hybridizaci nukleové kyseliny,
stanoveni a kvantifikace onemocnéni. V prvni ¢asti Hamacker et al. (SRN) infor-
movali o vysledcich pouZiti elektronové mikroskopie pro rutinni diagnostiku rostlin-
nych virtt v poradenské sluzbé. Elektronova mikroskopie velmi zlepsila uc¢innost
diagnostiky rostlinnych viri. Kélber et al. (Mad’arsko) ziskali v Mad’arsku osmde-
sat izolatl viru Sarky ¥vestky z broskvoni, $vestek, meruné¢k a mandloni. Izolty
prenesli na biologické indikatory, hybridy GF 305 (broskvoii) a GF 31 (myrobalan)
a testovali je pomoci DAS-ELISA, biotin-avidin ELISA a neradioaktivnim sendvi¢o-
vym hybridiza¢nim testem nukleové kyseliny (NASH).

Rada virologickych posterti byla prezentovana v &asti sérologické testy. Babo¥a
et al. (Rusko) informovali o bilkovinnych inhibitorech z listli bramboru, které inhibuji
sérologické vlastnosti fytoviri. Proteinové frakce z listi bramboru ziskali precipitaci
siranem amonnym a chromatografii na DEAE-Sephadex A-50. Maximalni inhibi¢ni
aktivita byla pozorovana u PVY, a to redukce sérologické reakce ELISA aZ na
nulovou hodnotu, mensi u PVX a PVS. Cefovska et al. (CR, SR) demonstrovali
diferenciaci a imunochemickou charakterizaci virii bramboru pomoci monoklonal-
nich protilatek. Pomoci monoklonalnich protilatek odlisili PVS® kmen od obecného
PVS® kmenu. Dale pfipravili Sest odlisnych monoklonalnich protilatek proti PVA,
z nichZ polovina je vyuZitelna pro rutinni diagnostiku viru. Monoklonalni protilatka
ptipravena proti PVYNN je testovéna proti odlisnym kmentim a izolatim PVY.
Eppler (SRN) srovnaval piednosti a nedostatky pouZiti monoklonalnich, polyklo-
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nalnich a smésnych antisér pro skrinink viri ve chmelu. Dospél k zavéru, Ze nejvhod-
né&jsi jsou polyklonalni protilatky. Finetti Sialer et al. (Italie) pfipravili diagnos-
tické kity pro multiplex (DIG - chemiluminescentni detekci Sesti virti rajcete, CMV,
TSWV, PVY, TYLCV, AMV (virus mozaiky vojtésky) a ToMV (tobamo virus
mozaiky rajcete). Pfipravené sondy byly znackovany digoxigeninem. Rabenstein
a Schubert (SRN) stanovili virus mozaiky jilku pomoci monoklonélnich proti-
latek aIC-PCR, pri¢emZ pouzili polyklondlni protilatky. Jednou monoklonélni proti-
latkou bylo stanoveno viech deset zkousenych izolati viru mozaiky jilku, zatimco
druhou pouze osm (nebylo mozné ji stanovit izolaty viru z Ceské republiky a Nizo-
zemska). Byla tak potvrzena odlisnost kment viru mozaiky jilku z riznych zemépis-
nych oblasti Evropy. Werner et al. (SRN) pouzili IC RT-PCR pro stanoveni viru
svinutky tfe$né (CLRV) a viru mozaiky topolu (PoMV) v lesnich stromech. CLRV je
v lesnich ekosystémech Siroce rozsifen a infikuje buk (Fagus sylvatica L.), biizu
(Betula sp.) a jasan (Fraximus excelsior L.), zatimco PoMV je omezen na topol
(Populus sp.). PomociIC RT-PCR je moZné viry stanovit i ve velmi malych vzorcich,
napf. v jednotlivém semeni.

V ¢casti techniky zaloZené na hybridizaci nukleovych kyselin vét$ina posterti obsa-
hovala virologickou problematiku véetné detekce mykoplazem. Bianco et al. (Ita-
lie) pripravili piehled detekce a diferenciace riiznych fytoplazem infikujicich révu
vinnou v Italii. Colinet et al. (Belgie, Cina) stanovili a diferencovali pomoci
RT-PCR ftfi potyviry bataty. Fiihrling aBittner (SRN) stanovili pomoci hybri-
dizace nukleové kyseliny v lesnich stromech druhii jasan (Sorbus ancuparia L.), klen
(Acer pseudoplatanus L.) a dub (Quercus robur1.) s ptiznaky chlorotické krouzkovi-
tosti, strakatosti a mozaiky listii dva tobamoviry. Pro hybridizaci pouZili sondy RNA
TMV a viru mozaiky raj¢ete znatkované digoxigeninem a stanoveni provedli postu-
pem podobnym western blotting. L atvala et al. (Finsko) izolovali a charakterizovali
virus spojeny se zvratem erného rybizu (black currant reversion associated virus),
novy nepovirus z rybizu s pfiznaky zvratu. Leone et al. (Nizozemsko) stanovili
virus svinutky bramboru v hlizach bramboru pomoci izotermalni metody amplifikace
nukleové kyseliny NASBA. Po elektroforéze byl reakéni produkt NASBA vizua-
lizovan barvenim agarozovych gell ethidium bromidem nebo acridinovou oranZi.
Northern blot analyza potvrdila specifi¢nost amplifika¢niho produktu. Minimalni
mnoZstvi Cisté RNA stanovitelné NASBA bylo 0,4 fg (femtogramu), coZ odpovida
100-150 molekulam, zatimco v pfipadé purifikovaného viru to bylo 360 fg. Pomoci
NASBA bylo moZné stanovit PLRV pfimo v extraktech z hliz bramboru desetkrat
ziedénych vodou. Malinowski et al. (Polsko) identifikovali pomoci PCR dvé
fytoplazmatickéa onemocnéni, odumirani hru$né (pear decline) a americkou Zloutenku
astry (American aster yellows). Fytoplazma hrusné byla stanovena ve stromech
hrudné s ptiznaky pred¢asného Eervenani listi a fytoplazma americké Zloutenky astry
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v Helichrysum bracteatum Wildd. s pfiznaky redukce sekundarnich vyhont, malfor-
mace kvétl a odumirani. Malino wski (Polsko) aplikoval metodu kiemicitanového
poutani (silicacapture) RT-PCR (SC-RT-PCR) pro stanoveni PPV, ACLSV, PDV,
ASGYV a ASPV (apple stem pitting virus) v ovocnych dievinach a jejich bylinnych
hostitelich. VyuzZil metodu reverzibilnich vazebnich vlastnosti kiemicitanovycb &as-
tic k nukleové kyseliné k ziskani istého a koncentrovaného roztoku nukleové kyse-
liny, vhodného pro RT-PCR stanoveni.

Mréz et al. (CR) ptipravili neradioaktivni sondu pro stanoveni viru Zilkovitosti
jahodniku, strawberry vein banding virus (SVBV). Sest z dvanacti ¢eskych izolati
z jahodniku s pfiznaky podobnymi SVBV reagovalo pozitivné v dot-blot hybridizaci
a stejné tak viech pét americkych izolati SVBV. Rumbos a Avgelis (Recko,
Kréta) prezentovali vysledky vyzkumu vlivu ro¢niho obdobi na stanoveni viru ronce-
tu révy vinné, grapevine fanleaf virus (GFLV), pomoci DAS-ELISA. PiestoZe pozo-
rovali odliSnosti mezi kultivary, zjistili, Ze GFLV je moZné stanovit na Krété
v kterémkoli vegetatnim obdobi, dokonce i ve velmi teplych mésicich Eervenci
a srpnu. Vetten et al. (SRN) provedli diferenciaci potyvirti rodu Allium pomoci
PCR. Potvrdili sérologicky diikaz, Ze se na rostlinach Allium sp. vyskytuji pfinejmen-
$im tf1 odliSné potyviry — virus prouzkovitosti cibule, onion yellow dwarf virus
(OYDV), virus Zluté pruhovitosti poruy, leek yellow stripe virus (LYSV), a virus Zluté
pruhovitosti Salotky, shallot yellow stripe virus (SYSV). Izolaty OYDYV z cibule (O)
a z Cesneku (G) jsou pouze kmeny jednoho viru. Winter et al.(SRN) stanovili
a diferencovali molicemi pfenosny closterovirus bataty, sweet potato closterovirus
(SPVD-aC), pomoci RT-PCR a jednovlaknovym konforma¢nim polymorfismem.
Van der Vlugt et al. (Nizozemsko) identifikovali pomoci IC-RT-PCR a normalni
RT-PCR dva potyviry infikujici Alstroemerie, Alstroemeria mosaic potyvirus a Al-
stroemeria streak potyvirus. Latvala et al. (Finsko) izolovali a charakterizovali
novy nepovirus izolovany ze zvratového &erného rybizu. Castice izolovaného viru
jsou izometrické, velikost 27 nm v priméru. Ke stanoveni black current reversion
associated viru (BCRAYV) pouzili IC-RT-PCR.

V &asti posteril s tematikou stanoveni a kvantifikace onemocnéni Biittner aGraf
(SRN) informovali o vyskytu onemocnéni maloplodnosti tfe$ni v tfeSiiovych sadech
severniho Némecka. Choroba je spojena s closterovirem a zpuisobuje v poslednich
péti letech silné ztraty vynosi tfeSni. Onemocnéni se rychle $ifi, proto se predpoklada
prenos patogena vektory a piidou. Polak (CR) zjistoval Glohu trnky v epidemiologii
viru Sarky $vestky v Ceské republice. PPV je na trnce rozsiten v malém rozsahu
v oblastech se silnym vyskytem Sarky. Prunus spinosa je pravdépodobné& pouze
sekundarnim zdrojem infekce. Spak et al. (CR) prokazali vyskyt viru ketikové
zakrslosti maliniku, raspberry bushy dwarf virus (RBDV), v CR. Virus byl zjiitén na
Sestnacti kultivarech maliniku a ostruZiniku a byl prokazan pomoci metody ELISA
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a pfenosem mechanickou inokulaci na C. quinoa. Staniulis (Litva) zjistoval pie-
nosnost viru pravé mozaiky bobu, broad bean trus mosaic virus (BBTMV), semenem
bobu v podminkéch Litvy. Z virem infikovanych rostlin cv. Ausra byl virus pfenaSen
4,59 % semen. BBTMYV silné redukuje vynosy (48,1 %), pocet luski (42,9 %) i pocet
semen (51,2 %).

V ramci mezinarodni konference Evropské fytopatologické spolecnosti se také
konalo 4. zasedani rady EFPP za ucasti delegatl narodnich ¢lenskych spole¢nosti
a predsedy redakéni rady védeckého ¢asopisu spole¢nosti, European Journal of Plant
Pathology. K EFPP byly pfipojeny nové zaloZené fytopatologické spoleénosti Litvy,
Béloruska a Ceské republiky. Jednani rady se za Ceskou republiku zi&astnil predseda
Ceské fytopatologické spole¢nosti prof. Ing. Vladimir Taborsky, CSc., a sekretaf
Ing. J. Polak, DrSc. Rozsifena rada rozhodla, Ze v roce 1998 se nebude konat
konference EFPP, nebot se kond Mezinarodni fytopatologicky kongres v Edin-
burghu. Hlasovanim roz§ifené rady bylo rozhodnuto, Ze se 5. konference EFPP bude
konat v roce 2000 v Italii a 6. konference EFPP v roce 2000 v Praze. Organizaéni
zajisténi prislibila Ceska zem&d&lska univerzita Prahaa VURV — odbor rostlinolékat-
stvi, Praha-Ruzyné. Déle byli zvoleni novi funkcionafi Rady EFPP. Prezidenta rady
nominuje Italska fytopalogicka spole€nost, vicepresidentem se pro obdobi 1996 aZ
2000 stava prof. Dehne (SRN), generalnim sekretafem dr. van den Heuval (Nizo-
zemsko) a pokladnikem prof. Sundheim (Norsko). Dr. Hardwick (V. Britanie),
sekretal Organiza¢niho vyboru Mezinarodniho kongresu rostlinné patologie v Edin-
burghu vyzval EFPP ke spolut¢asti na kongresu v roce 1998. Rada EFPP navrhla
organizovat spoleéné s EPPO sekci Zdravi rostlin/karanténa a téma Evropska plodina
— cukrova fepa. Dr. Sweet a dr. Hardwick navrhy projednaji v organizaénim
vyboru. Déle bylo rozhodnuto o vytvoreni databaze Evropskych rostlinnych patolo-
gl. Vyplnéni dotaznikii zorganizuji narodni spole¢nosti. Pristi zasedani Rady EFPP
se bude konat béhem kongresu v Edinburghu v roce 1988.

Ing. Jaroslav Polak, DrSc.
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