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ETIOLOGY OF RUGOSITY AND MOTLING
OF SOYBEAN SEEDS (GLYCINE L.)

Jist CHOD, Milan JOKES, Jitka PIVALOVA

Research Institute for Crop Production, CS-161 06 Praha - Ruzyné, Czech Republic

Studying causes of soybean (Glycine L.) seeds rugosity and mottling showed
that the symptoms may be largely due to the soybean mosaic virus (SMV).
The SMV was proved also through the diagnostical method of test plants and
through the electronmicroscopy determination of sprouts of soybean seeds
with symptoms of rugosity and mottling. The SMV was proved also in mosaic
soybean leaves. In Sluna varety and in the examined soybean breeding
material, a considerable variability of symptoms was observed. The common
bean mosaic virus and the yellow bean mosaic virus could not be tested
serologically. Isometric particles of bean pod mottle virus could not be
established electronmicroscopically as well. Analyses were carried out using
the sprouts of soybean seeds with rugosity and motling symptoms and from
mosaic soya leaves. Rugosity and mottling of soybean seeds may be
nevertheless due to other, non vital, factors mentioned in this paper.

rugosity and mottling; biological, serological and electronmicroscopical
diagnosis; sprouts of soybean seeds; variety Sluna; soybean mosaic virus

Rugosity and motling of soybean seeds were observed in connection with
infection of soya plants by soybean mosaic virus (SMV) (Dunleavy etal,
1970) and by bean pod mottle virus (BPMV) (R o s s, 1968,1969). The average
germination rate of thus infected soybean seeds is, as reported by to these authors,
reduced by 36 %.

Soybean mosaic occurrence has been found out in number of localities in Europe,
the United States, Canada and Australia. In the territory of the former Soviet Union,
it was described for the first time by Dunin (1937),in the USAbyGardner
andKendrock (1921),in Germanyby Heinze and K6 hler (1940), in
Canada and in Italy by Castellani (1948) and in Hungary by Szirmai
(1948). On the Czechoslovak territory, it was observed as soon as in 1930 by Baudys.

Soybean mosaic symptoms are very variable — going from slightly green mosaic
accompanied by irregular growth of leaf blade to leaf rolling and necrose of tissue.
In some cases, yellow mosaic appears on the leaves.
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1. The mosaic symptoms on soybean leaves after the
infection with soybean mosaic virus

Soya leaves mosaic may be due to viruses from the group of poty viruses, namely
due to the common bean mosaic virus (CBMYV) and the yellow bean mosaic virus
(YBMV), and due to those of the Comoviruses group BPMV.

The aim of our work was to find the character of rugosity and motling of soybean
seeds and to determine the cause of the mosaic on the leaves that occurred in the
soybean variety Sluna and in the soybean breeding material at the breeding station
Mendeleum in Lednice in Moravia.

MATERIAL and METHODS

Observing mosaic symptoms on the leaves in the field - A mild mosaic was
‘evident already on the first couple of true leaves. On the other leaves, a yellow
mosaic changing to spottiness often appeared (Fig. 1). Decoloured soybean plants
were always of a lower growth. The above mentioned symptoms were frequently
accompanied by atrophy and deformation of leaf blade. The leaf blade was often
wrinkled.

Analysis of plants sprouted from soybean seeds — Sprouting of plants
originated from seeds with rugose surface was reduced by 70 to 91 %. The sprouts
of the seeds and of seeds with motley symptoms were examined electron-
microscopically to establish the virus presence. The preparations went through
wetting method and were taken from suspension. The homogenate was used at the
same time both as inoculum and for the serological diagnosis.
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Serological tests — A sap was prepared from the leaves of plants with symptoms
of mosaic, yellow mosaic and mosaic accompanied by leaf rolling, for testing by
serological method of radial diffusion in agar with antiserum against YBMV,
prepared in the Phytopathological Institute in Aschersleben. The tests were carried
out at the same time serologically by the sap from sprouts of rugose and motley
soybean seeds.

Transmission to test plants— An inoculum was prepared from the sap of leaves
affected by mosaic and from sprouts of rugose and motley soybean seeds. The sap
was dilued in the ratio 1 to 3 by the 0.066M phosphate buffer pH 8. True leaves of
soybean (Glycine) and bean (Phaseolus vulgaris), varieties Saxa, Tetragonia
tetragonoides and Chenopodium quinoa, were mechanicall inoculated. Electron-
microscopical determination was conducted on those soybean leaves and test plants,
where a positive transmission was successful.

RESULTS and DISCUSSION

Electronmicroscopical investigations — Fibrous particles of the average
length of 750 nm were found during the electronmicroscopical analysis of sprouts
and leaf sap. The measured length of hundred particles was between 738 and 758
nm with the maximum of particles of 750 nm (Fig. 2). Analogical results were
obtained when examining preparations taken from soybean leaves, indicator plants
and sprouts occurred in 85 % of all the examined sprouts, those from motley sprouts
in 33 %.

2. Electronogram of soybean
mosaic virus particles (total
enlargement 40,000 x)
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The length of particles corresponds to the particles of soybean mosaic virus
accordingtoQuantz (1961),Galvez (1963)and Nicolaesc (1964).

Transmission to test plants — The isolate was successfully mechanically
transferred to the bean variety Saxa that responded to the infection by local
lesions, similary as the bean variety Top Crop M ilbrath and Soong,
1976). In Tetragonia tetragonoides, black-brown necrotic lesions appeared on the
inoculated leaves. In Chenopodium quinoa chlorotic local lesions appeared after
infection (Fig. 3). Specific reactions on test plants are typical for SMV.

3. Chlorotic local lesion on test plant Chenopodium
quinoa after infection with soybean mosaic virus

1
%

As the electronmicroscopical examination did not prove the presence of
isometric virions in preparations made from sprouts and leaves of soybean plants
with mosaic symptoms which would prove the presence of BPMV, we did not
tested its presence on test plants. Similarly, we did not tested the presence of CBMV
and YBMYV that had not been proved by serological diagnosis in our experiments.

In the plants grown from rugose soybean seeds, in 93 % of them the mosaic
symptoms on the first couple of true leaves were found, in the plants from motley seeds,
the mosaic symptoms were found only in 62 % of the plants. The motling of soybean
seeds may be nevertheless due to not only the viral infection (Kennedy,
Cooper, 1967), but also due to other factors (genetic, immaturity of seeds etc.)
(Zhon Zhaoxi etal, 1986). Pod motling was not observed in soya plants
either in our experiments, or in breeding materials in the field.

Considerable variability of mosaic symptoms in soybean plants may be due to
not only the presence of different strains (Q u a n t z, 1961), but also the different
susceptibility within the examined Sluna variety, as well as in the examined
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breeding materials. The danger of a considerable spread of soybean mosaic virus
is multiplied not only by the transmission by the different aphid species, but also
by a high probability of the transmisssion of the virus by soybean seeds.

CONCLUSION

Studying causes of soybean (Glycine L.) seeds rugosity and motling showed that
the symptoms may be largely due to the soybean mosaic virus (SMV). The SMV
was proved also through the diagnostical method of test plants and through the
electronmicroscopy determination of sprouts of soybean seeds with symptoms of
rugosity and motling. The SMV was proved also in mosaic soybean leaves. In Sluna
variety and in the examined soybean breeding material, a considerable variability
of symptoms was observed. The common bean mosaic virus and the yellow bean
mosaic virus could not be tested serologically. Isometric particles of bean pod
mottle virus could not be established electronmicroscopically as well. Analyses
were carried out using the sprouts of soybean seeds with rugosity and motling
symptoms and from mosaic soya leaves. Rugosity and motling of soybean seeds
may be nevertheless due to other, non viral, factors mentioned in this paper.

-
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Etiologie svrastélosti a strakatosti semen soji (Glycine L.)

Studium pfi¢in svraSt&€losti a strakatosti semen s6ji (Glycine L.) ukdzalo, Ze na
symptomech se miiZe zna¢nou mirou podilet virus mozaiky s6ji (Soybean mosaic virus
- SMV). Po pfenosu viru $favou z klickl semen séji s pfiznaky svra$télosti a strakatosti
na fazol odridy Saxa se vytvofily na inokulovanych listech Sedé lokélni 1éze, na
indiké4torové rostlin® Tetragonia tetragonoides Cervenohn&dé nekrotické léze a na
rostlindch Chenopodium quinoa se po mechanické infekci objevily chlorotické lokalni
1éze. Elekronmikroskopické vySetieni §favy z kli¢kd a z listd rostlin s6ji prokézalo
piitomnost vldknitych ¢astic o délce 750 nm. Zjisténé priznaky na indikatorovych
rostlinch a zjiStény tvar a délka &astic odpovidaji viru mozaiky séji.

SMYV byl pokézén také v mozaikovych listech s6ji. U odridy Sluna a u vySetio-
vaného Zlechtitelského materidlu sé6ji byla pozorovdna zna¢nd variabilita pfiznakd.
Virus obecné mozaiky fazolu (common bean mosaic virus), virus Zluté mozaiky fazolu
(yellow bean mosaic virus) se nepodafilo sérologicky prokdzat. Izometrické Eastice viru
strakatosti luski fazolu (bean pod mottle virus) se rovnéZ nepodafilo elektronmikrosko-
picky zjistit. Analyzy byly provedeny z kli¢kd semen séji s pfiznaky strakatosti
a svraSté€losti a z mozaikovych listii s6ji. Na svra§télosti a strakatosti semen s6ji se viak
mohou podilet i jiné nevirové faktory uvedené v praci.

svraStélost a strakatost semen s6ji; sérologickd, biologickd a elektronmikroskopick4
diagndza; kli¢ky semen séji; virus mozaiky séji
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THE OCCURRENCE OF ARABIC MOSAIC, TOMATO BLACK RING
AND STRAWBERRY LATENT RINGSPOT NEPOVIRUSES
AND CUCUMBER MOSAIC CUCUMOYVIRUS IN RASPBERRY
(RUBUS IDAEUS) NEAR PRAGUE

Lubo§ SMRCKA, Institute of Experimental Botany of Academy of Sciences
of Czech Republic, Na Karlovce 1a, CS-160 00 Praha 6, Czech Republic

Armabic mosaic (AMV), tomato black ring (TBRV) and strawberry latent
ringspot (SLRV) nepoviruses, and cucumber mosaic cucumovirus (CMV)
were detected in raspberry (Rubus idaeus L.) plants using immunoenzymatic
test. The viruses were present in 22 (66 %) out of 33 raspberry leaf samples,
showing mosaic symptoms. Samples from various localicies near Prague were
collected and examined from Aprid to the end of July. Higher virus
concentration was found in the leaves collected in April and May than in the
leaves collected in June and July.

nepoviruses; cucumovirus; virus content; ELISA; raspberry (Rubus idaeus L.)

Arabis mosaic (AMYV), tomato black ring (TBRV) and strawberry latent ringspot
viruses (SLRV) are members of the nepovirus group. These viruses have isometric
particles with a diameter of 30 nm and can be transmitted with plant sap by
mechanical inoculation, soil nematodes and through infected seeds and pollen.
Cucumber mosaic virus (CMV) is a member of the cucumovirus group which have
particles similar to those of nepoviruses. This virus can be also transmitted by
mechanical inoculation with plant sap, by more than 60 aphid species and through
infected seed. -

All these viruses have a broad range of hosts which include natural and crop
plants. Perennial plants are important natural reservoirs of these viruses.

Several Rubus species are the hosts of these viruses(Schmelzer, Wolf,
1977) and AMYV has been reported from rubus idaeus L.byH arris on (1958b),
Dale and Brown (1973), and Cotten et al. (1978); TBRV by
Murant (1970) and Taylor and Thomas (1968) and CMV by
Harrison (1958a).

Raspberry plants grow in abundance throughout the whole Czechoslovakia often
forming extensive and dense canopies, especially at forest clearings and margins
of woods. Leaves of these plants frequently show mosaic symptoms which indicate
disiases with viral aetiology.
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Here we describe the detection of AMV, TBRV, SLRV and CMV from raspberry
plants sampled in the vicinity of Prague which supports the earlier suggestions reported
byBlattny and Paulechovd (1964) and Blattny et al. (1971) that
mosaic symptoms in raspberry plants in our country are caused by these viruses.

MATERIAL and METHODS

Sampling of raspberry plants — Samples of raspberry leaves from 33 plants
with mosaic symptoms were collected from various localities near Prague from
April 1990 to the end of July 1990.

AMYV, TBRV,SLRYV and CMY detection — The immunoezymatic test - double
antibody sandwich method (DAS ELISA) with AMV, TBRV, SLRV and CMV
IgG conjugated with alkaline phosphatase (Clark, A dams, 1977) was
employed to detedt the presence of these viruses in raspberry samples.

Leaf samples weighing one gram were homogenized with 4 ml of extraction buffer.
The homogenate obtained was squeezed through nylon cloth and diluted 1 : 32 and
1: 128. The dilutions 1 : 4; 1 : 32 and 1 : 128 were applied in two replications in the
ELISA micro-plates. Sap from healthy raspberry plants supplied by the Breeding
Station at Velké Losiny and futher cultured in vitro was used as control. The threshold
of positive reaction was calculated from the value of the negative control absorbance
at 405 nm (A,,,) according to the formula x + 3s, where x Stands for the arithmetical
mean and s is the standarderror(Sutula etal., 1986).

To construct AMV calibration curves, the isolate from Forsythia suspensa
Vahl,, kindly supplied by Dr. Gyorgy from the Research Institute of Fruit Growing
and Omamental Plants in Budapest, was used. Virus concentration was determined
according to absorbance value read at 260 nm and according to known absorbation
for AMV(Waterwoth, 1975).

Purified virus of known concentration was used to prepare a dilution series which
was used in the same micro-plates together with the samples being examined.

To construct CMV and SLRV calibration curves, the CMV-Ke isolate
characterized by Br & 4 k (1962), and the SLRYV isolate supplied by Dr. J. Polék,
from the Research Institute for Crop Production in Praha-Ruzyné, were used. Virus
concntrations were determined in the same manner as that of AMV and using the
A s absorbance values and known coefficients, reported for CMVby Habili
and Francki (1974) and for SLRVby Thomas (1980).

The absorbance (A,) values recorded were used to construcs a polynomial of
the third order (which proved to be the best for the description of a sigmoid
dependence of virus concentration on absorbance) by means of the method of the smallest

88



Ochr. Rostl., 29, 1993 (2) : 87-92

squared, and comesponding AMV, SLRV, and CMV values were then calculated
from these curves using the computer program reported by Sima etal. (1985).

RESULTS and DISCUSSION

Yellow mosaic was the most frequent symptom observed in the raspberry leaves
(14 samples, i.e. 42 %), followed by green mosaic (9 samples, 28 %), green mottle
mosaic (6 samples, 18 %) and various other mosaic symptoms which were
frequently accompanied with deformation (4 samples, 12 %). Sample identity,
symptomatology, date of sampling, and virus concentration or concentrations are
given in Table L.

The four viruses detected during this investigation have been extensively studied
in raspberry cultures. With AMV and TBRYV, growth retardation of infected plants
has been recorded in addition to mosaic symptoms in leaves(Harr i s o n, 1958b;
Dale, Brown, 1973; Kegler, Kleinhempel, 1977). In raspberry
infected with SLRV, Lister (1964) found plants without any apparent
symptoms whereas Taylor and Thomas (1968) found this virus
associated with the plants with suppressed growth and with the leaves showing
yellow mosaic symptoms and also deformation. CMV presence in infected
raspberry plants was described by Harrison (1958a) with infected plants
showing large dark green spots on their leaves however plant growth was not
affected by the infection.

The rate of growth of wild raspberry plants is difficult to estimate as these plants
usually develop the extensive canopies. Samples were therefore collected from
young growth with leaves showing mosaic symptoms. Different types of mosaics
were distinguished accordingto Bojiiansk § (1971).

ELISA testing was employed to detect AMV, TBRV, SLRV and CMV in the leaves
samples. This method was successfully used withraspberrybyConverse (1978),
who detected the highest virus concentrations in young leaves which were detached
from new growth. In our experiments, higher virus concentrations were found in the
leaves sampled in April and May than in those sampled in June and July. Mean AMV
content in the leaves collected in April and May was 3.81 pg, whereas in June and July
it was 2.16 pug; SLRV - 4.08 and 1.40 pg, and CMV - 7.29 and 2.98 pg, respectively.
With TBRYV, arithmetical means of the absorbance A4os were determined and equalled
to 1.33 and 1.16, respectively.

The results presented in Table I show that Rubus idaeus is a significant
natural reservoir of the above mentioned viruses, especially those belonging to
the NEPO group. A total of 22 (66 %) out of 33 samples collected were infected
with virus, single infections being present in 14 samples (AMV in six, TBRV
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I. Sample identity, symptomatology on leaves, date of collection and virus concentrations of
raspberry leaf samples collected from the localities near Prague

Svymptoms Date of Virus concentration [pg]
Samples No. oynr?saves collection AMV TBRV SLRV CMV

1 ™M 28. 04. 4.12

2 GM 07. 06. 1.26

3 GM 28. 04.

4 GM 14. 07. 2.26 3.92
5 ™ 02. 05. 1.48

6 ™ 02. 05. 4.85 5.66

7 GM, Def. 02. 05. 5.53

8 GMM 18. 05. 1.44

9 GM 18. 05.

10 YM, Def. 29. 05. 1.30 2.54

11 ™ 19. 04.

12 GM 07. 07.

13 GMM 07.07. 2.64 1.16 2.00

14 GMM 26. 04.
15. ™ 26. 04,

16 YM, Def. 05. 05. 4.41 1.18 245

17 GMM 25. 05. 3.56

18 ™ 25. 05.

19 GM 06. 06. 1.20

20 Y™ 18. 06. 2.60

21 Y™ 18. 06. 2.45

22 GMM 29. 05. 3.30 1.20

23 Y™M 29. 05. 7.29
24 Y™ 30. 05.

25 GMM 30. 05. 1.59 .

26 GM 25.07. <0.93*

27 GM 15. 05.. 1.26

28 ™M 16. 06. 2.06 <0.93*

29 ™M 16. 06.

30 GMM 16. 06.

31 GM 28.07.

32 M 28.07. 1.12 1.73 2.04
33 M 18. 05. 4.66

TBRV concentration could not be estimated, because the absorption coefficient of this virus was
unknown. TBRV", Ays level with a sap dilution of 1 : 4; the value given in the Table represents
amean of two replicates. > 0.93" indicates that the SLRV concentration was lower than 0.93 pg (the
actual concentration could not be determined, because the A,ys level was outwith the range of the
polynomial definition)

GM = green mosaic; YM = yellow mosaic; GMM = green mottle mosaic; Def. = deformation of the
leaf blade

9%
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in four, SLRV in three and CMYV in one sample). Mixed infections caused by two
viruses were detected in five (15 %) of the samples, and by three viruses in three
(9 %) of the samples. Infections caused by more than one virus have previously
been reported by several authors(Lister, 1964;Jones, Murant, 1975;
Jones, Wood,1979), but mixed infections with NEPO and cucumoviruses
have not previously been reported. Our experiments demonstrate that mixed
infections of raspberry plants occur naturally with AMV and CMV (sample 4),
and with TBRV, SLRV and CMV (sample 32). Leaf symptomatology is
unreliable as a method for identifying viral infections of to distinguish these
viruses. Immonological methods must be used for reliable virus identification.
Further studies are being done to determine tha natural occurrence of
nematodes which are the vectors of these nepoviruses in these and other
localities throughout Czechoslovakia.
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L. Smréka (Ustav experimentdini botaniky, Akademie véd Ceské republiky, Praha)

Vyskyt viru mozaiky huseniku, viru ¢erné krouzkovitosti rajcete, viru latentni
krouzkovitosti jahodniku a viru mozaiky okurky ve spontanné infikovanych
malinicich (Rubus idaeus L.) v okoli Prahy

Virus mozaiky huseniku (AMV), virus Cerné krouZkovitosti rajcete (TBRV), virus
latentni krouZkovitosti jahodniku (SLRV) a virus mozaiky okurky (CMV) byly séro-
logicky identifikovany v maliniku, Rubus idaeus L. Viry byly pfitomny ve 22 (66 %)
ze 33 vzorkd malinikovych listd s pfiznaky mozaiky , které byly sbirdny na riznych
lokalitdch v okoli Prahy od dubna do konce &ervence. Cisla vySetfovanych vzorkd,
pfiznaky na listech, datum sbéru a koncentrace viru nebo viri jsou uvedeny v tab. L.
Vys38i koncentrace viru byla zjiSténa v listech odebranych v dubna a kvétnu nez
v Cervnu a &ervenci. U vzorki &. 4 byla zjiSténa smésnd infekce AMV a CMV, tj.
infekce vyvoland Nepo a cucumovirem. Tento typ infekce nebyl u maliniku dosud

popsén.

nepoviry; cucumoviry; obsah viru; ELISA; malinik (Rubus idaeus L.)
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COMPARISON OF ANTIFUNGAL ACTIVITY
OF TOMATINE AND TOMATO EXTRACT

Jan JIRATKO

Research Institute for Crop Production, CS-161 06 Praha 6 - Ruzyné, Czech Republic

Methanol-water extract from dried tomato tops, crude and purified tomatine
were tested for their effects on the mycelial growth of Fusarium solani App.
et Wr., Rhizoctonia solani Kuehn and Septoria nodorum Berk., as well as
on the germination of F. solani spores. Generally, no significant differences
were found between the activities of the tomato extract and the two tomatine
preparations. The only significant difference was that between the purified
tomatine and the tomato extract in S. nodorum. Tomatine as well as tomato
extract inhibited the spore germination in F. solani. The differences from the
control were always highly significant.

Fusarium solani App. et Wr.; Rhizoctonia solani Kuehn; Septoria nodorum Berk.;
Lycopersicon esculentum Mill.; tomato; antifungal activity; botanical fungicides;
plant extracts

Fungitoxic saponins were found in different plant species, e.g. Rumex
obtusifolius L. Bosshard et al, 1987), Dolichos kilimandscharicus Taub.
(Marston et al, 1988), and Avena sativa L. (Deacon, Mitchell,
1985), as well as in Lycopersicon esculentum Mill. Betz, Schlosser,
1984;Singh, Pathak,1984). The tomato alkaloid tomatine is known to have
distinct fungitoxic properties associated with the ability of tomatine and its
hydrolysis products to form complexes with fungal sterols (Arneson,
Durbin, 1968).

Betz and Schl6sser (1984) recommended the use of extracted tomatine
(crude or purified) as an alternative fungicide. In our laboratory, acetone-water
extracts from tomato tops showed considerable antifungal activity and inhibited
the mycelial growth of several phytopathogenic fungi Jirdtko, Vesel4,
1992).

It would be interesting to know if the plant extract is as effective as tomatine
itself, or otherwise if various substances present in the extract may affect the
antifungal activity of tomatine. Therefore we have compared the effects of tomato
extract, crude and purified tomatine on the mycelial growth of three
phytopathogenic fungi and on the germination of the spores of Fusarium solani.
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MATERIALS and METHODS

Tomato plants (Lycopersicon esculentum Mill. cv. Harzfeuer) were grown
in a glasshouse in five-litre pots filled with field brown soil and the tops were
harvested at the appearance of the first small green fruits (about 60 d after planting
seedlings).

Fusarium solani App. et Wr., Rhizoctonia solani Kuehn, and Septoria nodorum
Berk. strains were the same as used in previous experiments (Jirdtko,
Veseld, 1992).

Air-dried finely ground tomato tops were used to prepare a methanol-water
extract followingHerger andKlin gauf (1990). For a 2% extract, 10 g of
the material were mixed with 100 ml of methanol and diluted with water to 500 ml
five minutes later. After an hour, the extract was filtered. The extract was used
within 24 hours after preparation.

Crude tomatine was extracted following the method described by K u h n et al.
(1947 -cit. Betz, Schldsser, 1984) for the extraction of demissin. Dry
powdered material was boiled in 2% acetic acid for an hour and after filtration the
tomatine was precipitated with NH,OH to pH 10.0 at 80 °C (30 min). After 24 h,
the settled tomatine was collected by centrifugation, the pellet was dissolved in
2% acetic acid, the solution was filtered, and the dissolved tomatine was again
precipitated with NH,OH. After centrifugation, the precxpxtate was dried. The
average yield was 1.6 % of dry tomato tops.

To obtain purified tomatine, the crude preparation was dissolved in methanol,
the solution was filtered and the methanol was evaporated. The yield was 7.5 % of
the crude tomatine, or 0.12 % of the dried plant material.

A 1% agar medium was prepared by mixing the 2% extract prepared as described
above with an equal volume of double strength Czapek-Dox agar medium. Other
media (containing crude and purified tomatine) were prepared by dissolving
160 mg and 12 mg of crude and purified tomatine, respectively, in 100 ml of
methanol and adding the solution to 1 1 of Czapek-Dox agar medium. These
tomatine amounts corresponded to 10 g/l of dried tomato tops. The media were
then autoclaved at 0.1 MPa for 15 min and poured into Petri dishes (9 cm diameter).

Radial growth was observed on agar plates inoculated with discs (5 mm
diameter) of the test fungi cut out from actively growing seven days (14 days in
the case of Septoria nodorum) old cultures. The inoculated plates were then
incubated at 25 °C and the colony diameter was recorded daily. Percent inhibition
in radial growth over control was calculated six days after inoculation (DAI). The
experiments were run in four replicates, each comprising four dishes.
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To observe the spore germination, one drop (0.1 ml) of the tomato extract or
dissolved tomatine was placed in a cavity slide and allowed to evaporate. One drop
of spore suspension (500 spores per ml) was then placed into the cavity and mixed
with the test material. Slides were incubated in a moist chamber at 25 °C in the
dark. The percentage of germinated spores was recorded after 24, 48, and 72 hours.
This method was describedby Chacravarty and Pariya (1977). Four
replicate tests were done and 4 x 100 spores per replicate were observed.

The obtained data were tested by analysis of variance and the least significant
differences were calculated.

RESULTS and DISCUSSION

Effects of the tomato extract on the radial growth of S. nodorum, R. solani and
F. solani (Table I) were similar to those observed in previous experiments
(Jirdtko, Vesel4, 1992) and the differences from the controls were always
highly significant. After all, certain result fluctuations are not surprising regarding
the heterogeneity of the plant material and variable contents of different
substances.

As to the effects of tomatine, our results are in conformity with thoseof Be tz
and Schl6sser (1984), who reported on similar inhibition (54 to 100 %) of
the radial growth of some plant pathogens cultivated on agar plates containing
25 mg of tomatine (a.i.) per litre. E.g. R. solani was inhibited by 89 % in their
experiments, and we found a 100% inhibition using a half concentration, i.e.
12 mg/1 of the purified preparation.

In general, there were no significant differences between the fungitoxicities of
the crude vs. purified tomatine. Impurities contained in the crude preparation
do not seem to have any influence on the antifungal properties of tomatine.

If we compare the activities of tomatine and the tomato extract, the differences
were also insignificant. The only exception was found in S. nodorum, where the
purified tomatine exhibited significantly higher activity than the tomato extract
did. But the absolute differences were small and it was usually difficult to measure
the colony diameter with adequate accuracy. Regarding this and the results
obtained in other fungi, this fact cannot be exaggerated. In addition, no such
a difference was found in another series of experiments with S. nodorum.

As to the effect on spore germination, no F. solani spores germinated in distilled
water or in the tomatine solutions after 24 h, and only a small portion of the spores
(about 5 %) germinated in the tomato extract. This is probably due to the effect of
different nutrients (sugars, amino acids) present in the extract. But this effect was
masked after 48 h when the spores germinated in all treatments (Table II). Both
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I. Effect of tomato extract and tomatine on the radial growth of three phytopathogenic fungi (6 days
after inoculation)

Treatment Co(l::x glagnngr Percent inhibition

control 225+ 043 -

tomato extract 9.7% 0.21 729
Septoria nodorum crude tomatine 9.0+ 0.35 79.4

purified tomatine 7.8+ 0.41 84.3

LSDo.o0s 1.36

LSDo.o1 1.96

control 36.5+ 2.36 -

tomato extract 5.0+ 0.00 100.0
Rhizoctonia solani crude tomatine 5.0+ 0.00 100.0

purified tomatine 5.0+ 0.00 100.0

LSDo.0s 4.29

LSDo.o1 6.21

control 60.5+ 3.29 -

tomato extract 223+ 1.19 68.9
Fusarium solani crude tomatine 17.0+ 1.54 78.4

purified tomatine 19.8+ 2.46 73.4

LSDo.os 8.38 '

LSDo.o1 12.06

the tomato extract and the tomatine preparations reduced spore germination, the
difference from the control being highly significant. On the other hand, no
significant differences in the antifungal activity of the tomato extract and the
tomatine (crude and purified) were observed. Similar results were achieved after
72h incubation. In this case, the inhibition of spore germination was less
pronounced (28.6 to 39 % in comparison with 38.2 to 46.5 % after 48h incubation),

II. Effect of tomato extract and tomatine on the germination of Fusarium solani spores (after 48h
incubation)

Treatment Germination % + S.E. Percent inhibition
Control 85.0+ 6.20 -
Tomato extract 455+ 5.26 46.5
Crude tomatine 46.5+ 3.49 45.3
Purified tomatine 52.5+ 5.70 38.2
LSDo.05 14.76
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but still highly significant. In contradistinction to this, there were no significant
differences between the means for tomato extract and the tomatine preparations.

Inhibition of spore germination by tomato extract was observed in Ustilago spp.
(Singh, Pathak, 1984). Other saponins, e.g. avenacin or beta-aescin,
showed the fungitoxic activity against zoospores of Pythium spp. (Deacon,
Mitchell, 1985).

In conclusion, we must admit that the antifungal activity of tomato extracts
depends only on the content of tomatine. Other substances present in the
acetone-water extract do not influence its activity, either positively or negatively.
Nutrients in the tomato extract may possess a growth-stimulating effect, but this
effect is soon offset and overcome by the inhibitory activity of tomatine.
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J. Jirdtko (Vyzkumny istayv rostlinné vyroby, Praha-Ruzyné)

Porovnani protihoubové aktivity tomatinu a extraktu z rostlin rajcete

Porovnévalo se plisobeni metanolo-vodniho extraktu z rostlin rajéete, jakoZ i suro-
vého a preciiténého tomatinu na rist mycelia Fusarium solani App. et Wr., Rhizocto-
nia solani Kuehn a Septoria nodorum Berk., a na kli€eni spor F. solani. Obecné& nebyly
zjiSt¥ny vyznamné rozdily mezi antifungélni aktivitou extraktu z rajéete a ob&ma
preparity tomatinu. Jak extrakt z rajete, tak tomatin inhibovaly rist mycelia fyto-
patogent na Czapek-Doxové agaru (a to o 72,9 aZ 84,3 % u S. nodorum, o 100 %
uR. solani a o 68,9 aZ 78,4 % u F. solani). Jediny statisticky vyznamny rozdil se
projevil mezi pre¢iSténym tomatinem a extraktem z rajCete u S. nodorum, ale absolutni
rozdily v ristu byly nepatrné a vezmeme-li v ivahu nevyhnutelné chyby pfi m&fen{
priméru kolonii, nelze z tohoto rozdilu vyvozovat zavéry. Jak tomatinové preparity,
tak extrakt z rostlin inhibovaly kli€eni spor F. solani. Rozdily proti kontrole byly
vysoce vyznamné, naproti tomu rozdily mezi tomatinem a extraktem byly opét
nevyznamné.

Fusarium solani App. et Wr.; Rhizoctonia solani Kuehn; Septoria nodorum Berk.;

rajCe; Lycopersicon esculentum Mill.; antifungdlni aktivita; botanické fungicidy;
rostlinné extrakty; tomatin :
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EFFICIENCY OF INSECTICIDES IN MIXTURE WITH UAN
IN SMALL-PLOT EXPERIMENTS

Jirt OLIBERIUS, Karel VEVERKA

Research Institute for Plant Production, CS-160 21 Praha 6-Ruzyné, Czech Republic

Blossom rape beetle imago (Meligethes seneus Fabr.) and Colorado potato
beetle larve (Leptinotarsa decemlineata Say) were the pests observed. Even
if a mexture containing 50 % of the selected insecticide effective substances
and DAM 390 was used, the insecticidal toxicity was high and statistically
conclusive. The use of wateremulsion of the effective substances did not have
effect. And 40% and 50% reduction of those substances resulted in the
statistically conclusive lower insecticidal toxicity. The experiment was
performed on smyll sites in Latin squares.

DAM 390; insecticides; insecticidal efficiency of mixtures.

Surfactants increase the foliar absorption of pesticides to a greater extent than
can be explained by a decrease in surface tension and an increase in coverage by
the pesticide solution. A possible effect of surfactants on foliar absorption is their
direct interaction with leaf cuticle (Tan, Grabtree, 1992). Ammonium
cations can also increase cell permeability and enhance herbicide uptake
(Poovaiah, Leopold, 1976). Uptake of numerous herbicides from
different groups was increased by ammonium sulphate as listed by Kent etal.
(1991). An aditive of ammonium sulphate to glyphosate is successfully used in
practice. UAN (urea ammonium nitrate) or urea itself have similar effects
(Fielding, Stoller, 1990;Becket, Stoller, 1991;Beckett et
al., 1992). More complicated situation can be found in field conditions.
Oliberius andMikulka (1988) found that UAN increased the control of
Cirsium arvense by MCPA in the most sensitive phase of weed development only.
Earlier treatments decreased the effectiveness and improved the regeneration.

An additive of urea or UAN can increase not only the efficiency of fungicide
(Veverka, Oliberius, 1990) but UAN can increase the persistence of the
spray coverage on the leaves and can also increase the effectiveness of fungicides
after rain too (Jahn, B e nn, 1990). Most promising are the mixtures of
insecticides with UAN since the direct toxicity of UAN to insects was found
(Veverka, Oliberius, 1985, 1987, 1988). At least additive effects can be
expected.
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With these considerations a field study was conducted to determine the effect of
UAN on the effectiveness of decreased insecticide rates in the control of Meligethes
aeneus Fabr. and Leptinotarsa decemlineata Say. Equimolar solution of urea and
ammonium nitrate is broadly used as a commercial product under the name DAM
390 in the Czech Republic so any combination with pesticide finds practical use.

MATERIAL and METHODS

For the treatment of small-plot trials 50 1 per hectare of water or concentrated
UAN solution were used as a pesticide carrier. Initial toxicity of insecticides aplied
at recommended rates and those decreased to 90, 70, 60 and 50 % was determined
in small-plot trials in 7 x 7 Latin square des1gn For each dose and for each
replication, including controls, a plot of 25 m* was marked out. The plots were
enclosed with an insulating belt of nontreated stand.

In the budding phase of the rape development, just before treatment the number
of blossom rape beetles was determined on each plot diagonally, five times per m”.
The number of beetles was determined every 24 hours till 72 hours after treatment.

Toxicity of the pesticides to Colorado beetle was tested in the trials of the same
design. Just before treatment five plants with larvae in the fourth instar were
marked on each plot. Assessment of the effectiveness was performed in the same
way as mentioned above.

Efficiency percentage was calculated according to Henderson and Tilton
formula. The data obtained were subjected to analysis of variance.

, List of the chemicals
DAM 390 : Urea plus ammonium nitrate, 30% N

Nerametrin 15 EK supermethrin, 150 g/1

Decis 2,5 EC deltamethrin, 25 g/l

Karate 5 EC lambda-cyhalothrin, 50 g/l
RESULTS

Blossom rape beetle — All the investigated doses of the mixtures of DAM 390
with deltamethrin and supermethrin had the high and rather homogeneous toxicity
(Table I and II). None of the decreased rates nor the 50% rate had significantly
lower effectiveness than full rates. On the contrary, the effectiveness of water
emulsions of both insecticides was decreasing proportionally with the decreasing
rate. The effectiveness of the rates decreased to 60 % and 50 % was significantly
lower than that of the full rates.
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1. Effect of deltamethrin on Blossom rape beetle
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Doscl: Weight of effe ctilve Percentage of efficiency Dispersion analysis - Ii-u;sth
Lha substance [g.ha amount of the
[ ] [8ha™] | 24h | 48h | 72h | rows [column lFectesbsTIRS
Water + deltamethrin
5.00 81 89 96 - - -
4,50 78 90 93 - - -
50 4.00 74 86 92 - - -
3.50 70 83 90 - & -
3.00 66 75 82 - - XX
2.50 63 72_1 79 - - XX
DAM 390 + deltamethrin
5.00 86 92 97 - - -
4.50 83 90 95 - = .
50 4.00 80 88 90 - ” &
3.50 82 86 91 % s .
3.00 78 83 89 = - <
2.50 75 80 88 - » &
Holds for Tables I to IV:

1. No singnificant differences between rows and columns were found.
2. Significant differences were found when the amount of the effective substance was reduced by
40 and 50 %. It applies to water emulsion only

II. Effect of superpermethrin-on Blossom rape beetle

Dose | Weight of effective Percentage of efficiency Dispersion analysis - F-test
Lha'] | substance([gha™] | 24n | 48h | 72h | rows |column|  2mountofthe
effective substance
Water + supermethrin

5.00 79 93 98 & - A
4.50 74 91 93 - - -

50 4.00 76 88 94 - - -
3.50 7 85 93 - - -
3.00 70 80 81 - - XX
2.50 65 74 77 - - XX

DAM 390 + supermethrin

5.00 86 94 98 - : -
450 84 89 96 - - -

50 4.00 84 88 92 - - -
3.50 80 85 89 - - -
3.00 81 83 87 - - -
2.50 79 81 86 - - -
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II1. Effect of lambda-cyhalothrin on Colorado potato beetle larvae

Dose | Weight of effective Instar Licva |1 nct Percentage of efficiency Dispersion analysis - F-test
[Lha]| substance[gha™] | [ | [v | instar |found[%] | 24h | 48h | 72h | rows |column| 2mountofthe
effective substance
Water + lambda-cyhalothrin
5.00 23 77 III - 100 100 100 = = =
v - 82 89 93
4.50 26 | 74 III - 100 100 100 - - -
v - 80 87 90
4.00 25 75 I - 100 100 100 - - -
50 v - 80 85 90
3.50 21 79 III - 100 100 100 - - -
v - 78 83 87
3.00 28 72 I - 100 100 100 - - XX
v - 71 74 75
2.50 24 | 76 I - 90 92 94 - - xx
vV 4 63 67 71
DAM 390 + lambda-cyhalothrin
5.00 25 75 III - 100 100 100 - - -
v - 85 91 95
4.50 27 73 III - 100 100 100 - - -
v - 86 92 93
4.00 23 77 III - 100 100 100 - - -
50 v - 83 90 91
3.50 24 76 III - 100 100 100 - - -
v - 81 89 93
3.00 28 72 I - 100 100 100 - - -
v - 78 81 89
2.50 26 | 74 111 - 100 100 100 - - -
' v 77 84 89
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IV. Effect of supemethrin on Colorado potato beetle larvae

Dos_cla Weight of effe cti}re Instar Larva | Larvae oot Percentage of efficiency Dispersion anal::i:u F';-tt:tme
(Lha™]| substance [gha™] | mip | Iv | instar \found[%]| 24h | 48h | 72h | rows |column| o bl L
Water+ superrmethrin
5.00 24 | 76 I - 100 100 100 - - -
v - 80 91 94 ,
4.50 22 | 78 I - 100 100 100 - - -
v - 81 87 90 )
4.00 27 | 73 I - 100 100 100 - - -
50 v - 78 82 88 ;
3.50 25 | 75 I - 100 100 100 ,
: v - 74 81 86 ,
3.00 24 | 76 I - 100 100 100 - - XX
v 3 69 76 75 )
2.50 23 | 77 II - 88 91 92 - - XX
1\% 5 61 65 68 ;
DAM + supermethrin
5.00 31 | 69 I - 100 100 100 - - 2
v - 88 92 96
4.50 28 | 72 I - 100 100 100 - - -
v - 89 90 92 '
4.00 25 | 75 I - 100 100 100 - - -
50 v - 85 88 90 ,
3.50 29 | 71 III - 100 100 100 - - -
v - 83 85 90
3.00 30 | 70 m - 100 100 100 - - -
’ v - 81 84 90 ,
- 2.50 27 | 73 I - 100 100 100 - - -
|\ 78 82 88 ;
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Colorado beetle — Full and decreased rates of lambda-cyhalotrin and
supermethrin had very high toxicity to the larvae of the 3rd and 4th instar. No
statistically significant difference was found between the effectiveness of full and
decreased rates. The effectiveness of water emulsions was high enough only in full
rates and rates decreased to 70 %. The rates decreased to 60 % and 50 % had low
effectiveness against the larvae of the 4th instar. The differences were statistically
significant.

DISCUSSION

Research on pesticidal effects of liquid fertilizers presents various aspects. If
pesticides and liquid fertilizers are applied together, it often results in a higher
pesticidal effect. This is true namely in the case of DAM 390 fertilizer (K alin a,
Balcar,1983;Bartos$ka, 1983).

Them miscibility of componets in itself is not a sufficient criterion for the
practical use. From the point of view of final biological efficiency, the application
of liquid fertilizers mixed with pesticides is not a simple matter. Possibilities of
application of the DAM 390 and pesticide mixtures were studied namely by
Synak etal (1977, Benada (1980), and Kolarikovd (1987). An
overall survey of this problem was presented by Kohout and Vokrél
(1985). Numerous results also indicate higher efficiency .and possibility of
reduction in pesticide dose per hectare(Veverka, Oliberius, 1985, 1986,
Oliberius, Veverka, 1985). Up to now, however, we have got very
limited knowledge of the causes of these interactions. Considerations of the causes
of higher pesticide and DAM 390 mixture efficiency are rather speculative.

Data presented in this paper show a possibility of the effective use of the mixtures
of pyrethroids with UAN (DAM 390), which was not known from the literature
previously. In the next trials a broader scale of rates of water emulsions and UAN
- pyrethroid mixtures has to be tested. It is important to find out the lowest rates
of pesticides in the mixtures with UAN that would have sufficient by high
efficiency.
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J. Oliberius, K. Veverka (Vyzkumny istav rostlinné vyroby, Praha - Ruzyné)

Ukinnost smési DAM 390 s insekticidy - maloparcelkové pokusy

V maloparcelovych pokusech byla studovéna inicidlni toxicita vybranych insekticidd
ziedovaci metodou v davce 501/ha, jako vodni emulze a ve smési s kapalnym hnojivem
DAM 390, které bylo jejich nosi¢em, pro brouky blyskicka fepkového (Melighethes
aeneus Fabr.) a larvy mandelinky bramborové (Leptinotarsa decemlineata Say.)

Do pokust byly vzaty ndsledujici insekticidni latky: deltamethrin, lambda-cyha-
lotrin, supermetrin, jejich aplikace byla provedena zddovym toximetrem.

V ndvaznosti na pfedchazejici pokusy, ve kterych byla zjiSt€na insekticidn{ toxicita
kapalného hnojiva DAM 390, jsme ji v této prici prokdzali i v maloparcelkovych
pokusech pro brouky blyskacka fepkového a larvy mandelinky bramborové. V t&chto
pokusech i pfi pouZiti 50 % davky ucinné litky ve smési s DAM 390 bylo dosaZeno
vysoké, statisticky prilkazné insekticidni toxicity na rozdil od vodnich emulzi tchto
latek, u ktergch pii 40 a 50% sniZeni ddvky uCinné latky dochdzelo k statisticky
prilkkaznému sniZenf{ insekticidni toxicity.

DAM 390; insekticidy; insekticidni i€innost smé&si
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VLIV PYTHIUM OLIGANDRUM A P. ULTIMUM
NA OBSAH IAA A RUST OKURKY SETE (CUCUMIS SATIVUS)

Jirina KRATKA

Vyzkumny iistav rostlinné vyroby, 161 06 Praha - Ruzyné.

V priib&hu deseti dni po aplikaci suspenze spor a mycelia mykoparazita nebo
fytopatogena na koifeny kli¢nich rostlin okurky byly sledovdny zmény
v hmotnosti nadzemnich &4sti a kofenli, velikosti plochy listi a obsahu IAA.
Desaty den byly kofeny znova oSetfeny a zmény byly sledovédny dalSich
¢tméct dni. Bylo zjidt€no, Ze rostlina reaguje na piitomnost mykoparazita
zvy$enou hmotnost{ nadzemnich &4sti a kofenil, stimulaci rozvoje plochy listd
a v§raznym zvy3enim obsahu IAA. Stimulaci zvyraziiuje opakované oSetieni
kofendl rostlin mykoparazitem. Infekce hostitele fytopatogenem vyvoldva
inhibici vyvoje rostlin i obsahu IAA a posléze odumfeni rostlin.

okurka; Pythium oligandrum; Pythium ultimum; hmotnost nadzemnich &4sti
a kofeni; plocha listd; obsah IAA

Pfi sledovéni WG¢innosti a moZnosti vyuZiti mykoparazitické houby Pythium
oligandrum byla nastolena rada otdzek, z nichZ jsme nékteré zalali studovat
(Vesely, 1978, Vesely, Hejddnek,1984; Martin, Hancock,
1987, Walther,Gindrat, 1987).

U kulturnich plodin, jejichZ semena byla o3etrena biopreparitem, v némzZ bioa-
gens jsou oospory Pythium oligandrum, byly zjist€ny retardace &i stimulace
poc&étedniho ristu a vyvoje. Vesely (1979) zjistil u cukrovky prechodnou
retardaci vzchédzeni a poatecniho riistu rostlin. Autor zjistil zna¢nou kolonizaci
korenid touto houbou a uvaZoval o projevech slabé patogenity. V dal$im obdobi
v§ak zaznamenal stimulaci ristu a dobry zdravotni stav rostlin. Tato zji§téni
a pozorovinf dalSich péstiteld (FiSer, 1988;J an & arik, 1991 - dstni sd€leni),
ktef{ biopreparat pouZili, nds vedly k dvaze, Ze mezi rostlinou a timto myko-
parazitem je navazdn urcity fyziologicky vztah, ktery se projevuje zménou meta-
bolismu hostitele. Tyto dvahy potvrdila na¥e prvni zjiSt€ni pii sledovini zmén
v obsahu cukri kli¢nich rostlin okurky, jejichZ semena byla o$etena suspenzi spor
a mycelia P. oligandrum (Krdtkd, Vesely, 1988).

V predklddané prici uvddime vysledky, které jsme ziskali pri sledovani
nékterych fyziologickych a biochemickych zmén v systému mlad4 rostlina
okurky - Pythium oligandrum (rostlina - mykoparazit) a porovnivime je se
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zménami v hostiteli vyvolanymi fytoptogenem (systém mlada rostlina okurky
- P. ultimum).

MATERIAL a METODY

Rostliny okurky odriidy Pélava jsme péstovali v perlitu zalittm Knoppovym
roztokem v klimaboxu za standardnich podminek (¢ = 21 °C, 12 h své&tlo, vlhkost
85%).

U rostlin ve fazi déloZnich listki byly zality kofeny suspenzi spor a mycelia
Pythium oligandrum (déile PO) nebo suspenzi spor a mycelia Pythium ultimum
(déle PU). Zilivku jsme opakovali po deseti dnech. V té dobé byly okurky ve fazi
dvou pravych listd.

K zilivce korenil tficeti rostlin jsme pouZili 250 ml suspenze spor a mycelia
PO/PU, koncentrace oospor byla 10° na 1 ml. Kofeny kontrolnich rostlin byly
zality 250 ml destilované sterilni vody.

Hmotnost korend a nadzemnich &¢4sti jsme sledovali prvni, druhy, Etvrty a desaty
den po prvnim oSetreni kofeni, druhy, sedmy a &trnécty den po druhé zilivce PO
nebo PU. Vysledky jsou vyjédi‘eny v g na rostlinu. V kaZdé variant€ bylo viZeno
45 rostlin (3x15).

Plochy listd jsme méfili na aerometru sedmy a desity den po prvnim oSetieni
korenii, sedmy a ¢trnicty den po druhém oSetieni kofend PO nebo PU. Vysledky
jsou vyjadieny v cm?® na 1 list. Plochy listd byly m&Feny zv143t u prvnich, druhych,
tfetich a &tvrtych pravych listd.V kaZdé varianté byla sledovéna plocha listd ze
45 rostlin (3x15). Vyznamnost rozdilu jsme vyjadfili pomoci t-testu.

Obsah [AA jsme sledovali v nadzemnich &4stech prvni, druhy, ¢tvrty a desaty
po prvnim oSeti'eni kor'end, druhy a &tvrty den po druhém oSeti'eni korend PO nebo
PU. Mé&teni obsahu IAA jsme provedli po vy¢istén{ vzorkl pomoci HPLC(Ed e r
et al., 1988). Vysledky jsou vyjaddreny v ng na 1 g zelené hmoty a jsou primérem
tif opakovani.

K analyzdm jsme pouZili rostliny, které nebyl viditelné poskozeny patogenem
ani nebyly zvadlé. Proto jsme mohli sledovat zmé&ny v hmotnosti, plose listl
a obsahu TIAA po oSetren{ koreni rostlin okurky PU jen omezenou dobu.

VYSLEDKY

Zjistili jsme, Ze oSetfeni kofend okurky jak zdlivkou PO, tak zdlivkou PU
v prvnich &tyfech dnech negativné ovlivnilo hmotnost korfend v porovnéani
s kontrolou. Inhibice riistu nadzemnich &4sti se projevila v prvnich étyfech dnech
po oSetfeni kofenl rostlin PU. Deséity den jsme nezaznamenali rozdily mezi
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kontrolou a rostlinami, jejichZ kofeny byly oSetfeny PO, a to v hmotnosti
nadzemnich &ésti i korend. U rostlin, jejichZ koteny byly oSetfeny PU a které
nebyly viditelné poSkozeny patogenem, jsme zjistili vyznamnou inhibici
hmotnosti (tab. I). Deséty den po prvnim oSetfeni jsme znovu zalili kofeny rostlin
PO nebo PU. Rostliny oSetfené PU jsme vSak jiZ ddle nemohli hodnotit, protoZe
v dalSich dnech uhynuly, nebo byly zaZloutlé a zvadlé. Pozitivni vliv PO na
hmotnost zejména nadzemnich &4st{ se vyrazné€ projevil jiZ dva dny po druhém
o3etieni rostlin a byl patmmy i v dalSich dnech (tzn. po sedmi a ¢trnécti dnech).
U kofenil jsme zaznamenali rovnéZ vzrist hmotnosti v porovnéni s kontrolou, ne
viak tak vyrazny jako u nadzemnich &ésti (tab. I).

I. Hmotnost mladych rostlin okurky po ofetfeni kofenli PO nebo PU (g na rostlinu) — The
weight of young cucumber plants after PO or PU root treatment (g per plant)

Oetfenil | V2rianty Nadzemnf &sti® Koteny®

(dny) K PO PU K PO PU
1. 0,48 0,44 0,44 027 020* | o,18*
Prvni2 2 0,48 0,53 0,44 028 020* | o019*
4. 0,84 0,88 046" 030 0,34 0,20*
10. 0,90 093 0,47* 032 0,34 0,20*

12. 148 2,40* - 0,40 0,50* -

Druh¢’ 14, 1,60 2.40* - 0,46 0.60* .

24, 174 3,10* ’ 0,60 0,80* .

K = kontrola — control; PO = Pythium oligandrum; PU = Pythium ultimum; * = statisticky
vyznamny rozdil (N = 45, s,= 5%)— statistically significant difference

Druhé oSetfeni kofenti PO nebo PU po 10 dnech — second PO or PU root t reatment after
10 days

ltreatment; *irst; 3second; 4variants (days); 5aboveground parts; Sroots

Po zélivce kor'end rostlin okurky PU jsme po sedmi dnech zaznamenali men${
plochu prvniho pravého listu v porovnéni{ s kontrolou. Po z4livce kofenti PO
jsme v3ak Z4dné rozdily v té dob& nezjistili. Vliv zalivky PO se projevil aZ po
deseti dnech, a to predevsim u plochy druhého pravého listu v porovnéni s kontro-
lou. U rostlin, jejichZ kofeny byly o$etfeny PU, byla plocha prvniho prvého listu
vyrazn& mens3{ (tab. IT). Druhé oSetieni rostlin PO vyrazn& ovlivnilo rist listd. Tento
vliv se projevil nejen v prvnim tydnu po zilivce, ale (podobné jako ve zvySené
hmotnosti) i &trnéct dni po oSetfeni. V té dobé jsme zaznamenali nejen v&t{ plochy
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prvniho, druhého a tfetiho listu v porovnini s kontrolou, ale i dfivé&j$i vyvin
¢tvrtého listu (tab. II).

L. Plocha listti u mladgch rostlin okurky po o¥etfenf kofenti nebo PU (cm? na list) — The leaf
surface of young cucumber plants after PO or PU root treatment (cm” per leaf)

o K PO PU
Osettent! | "0 [ pravglise pravy list pravy list
1 2 3 4 1 2 3 4 1 2 3 4
Prvnf? 7 56| - - - 160 - - 14,0%] - - - -
10 100 30| - - |111,0] 48| - |80*|10*| - - -
Druhé® 17 148|186 (10| - [162] 9,8 | 40*| - - - - -
14 180|16,6| 1,8 | - |23,0*|250%|9,0*| 30| - - - -

For 1 - 4 see Table I; Strue leaf

Obsah IA A byl negativné ovlivnén prvni den po o$etien{ korent rostlin PO i PU.
Inhibici obsahu jsme zjistili u oSetfenych rostlin PU i v dal$ich dnech, tzn. druhy,
Ctvrty a deséty den. U rostlin, jejichZ kofeny byly o3etfeny PO, jsme zaznamenali
vzriist obsahu IAA dva dny po oZetieni 0 22 %, &tvrt§ den o 666 % a desét§ den o
160 % v porovnén{ s kontrolou (K=100 %). Dal3i oSetien{ tento vzrist jeSt& vice

zvyraznilo (tab. III).

IIL Obsah IAA v nadzemnich &4stech mladych rostlin okurky po o¥etfeni kofenii PO nebo PU
(ng na g zelené hmoty) — IAA contents inthe aboveground parts of young cucumber plants
after PO or PU root treatment (ng per g green matter)

Ofetieni! Varianta (dny)* K PO PU
1650 980 140
Prvni? 2 1040 1270 250
4 60 460 20
10 50 130 20
eapil 12 90 1140 -
14 80 980 -

For 1-5see Table ]
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DISKUSE

Vysledky ziskané pii sledovéan{ reakce rostliny na pfitomnost mykoparazita na
modelovém systému mlad4 rostlina okuiky - Pythium oligandrum a pii porovné-
vén{ s reakci mladych rostlin okurky na fytopatogena Pythium ultimum 1ze shrnout
nésledovné:

- rostlina reaguje na piftomnost mykoparazita, ktery osidluje kofeny,

— reakce rostliny po o3etfen{ kofenli mykoparazitem nebo fytopatogenem maji
po urcitou dobu stejnou tendenci,

- v dal¥{m obdobf je reakce rostliny na piitomnost mykoparazita a nebo fyto-
patogena rozdilnd. Zjistili jsme rozdilné zmény v hmotnosti nadzemnich &ésti,
velikosti plochy listl a obsahu IAA.

Ackoliv dochézelo v prvnich dnech po aplikaci mykoparazita k inhibici jak ristu
rostlin, tak obsahu IAA, celkovy efekt, zejména po opakované aplikaci, byl:

— stimulace ristu plochy listd,

— zvy3eni hmotnosti nadzemnich &4sti a korend,

— vyrazné zvySen{ obsahu IAA.

Ze ziskanych vysledkd vyplyvé, Ze PO m4 nejen piimé ochranné G¢inky, tzn. Ze
jako parazit hub likviduje nékteré fytopatogeny v rhizosféfe (Vesely, 1978),
ale Ze za ur€itych podminek m4 i stimula¢n{ G¢inky na rostlinu, kter4 je timto agens
oSetfena. Stimulaci ristu rostliny, piip. vyvol4ni metabolickych zmén, je moZné
povaZovat v ur¢itych pripadech za kladny moment v obrané hostitele proti n&kte-
rym patogenim. Mykoparazit PO m4 pak v uréitych piipadech nejen piimy, ale
i neprimy ochranny cinek.

Fyziologické a biochemické zmé&ny vyvolané v rostlin€ houbou PO, kter4 je jako
bioagens ve velkém mnoZstvi vpravena na kofeny, nebyly dosud jinymi autory
sledoviny. K feSen{ t&chto sloZitych otdzek nés privedly vysledky a drover feSeni
vyuZit{ PO v biologické ochrané (Vesely, 1976).

Doposud jsou zndmy préce, ve kterych je pozornost zaméfena na metabolismus
rodu Pythium (Tribe, 1966), na rozdily mezi fytopatogennimi a myko-
parazitickymi druhy v poZadavcich na vyZivu nebo napt’. na produkci n&€kterych
enzymi (Foley, Deacon, 1986, Deacon, Henry, 1978; Krdtk 4,
Vesely, 1979ab), nebo na biochemické reakce a jejich zmény v systému
mykoparazit - houba hostitel (B ak er, 1987, Elad et al., 1987).

O otizkéch stimulace ristu a zdravi kofendi, dynamice kolonizace kotend
mikroorganismy, fyziologick§ch zmé&n kotend v disledku infekce a vlivu intro-
dukovanych mikroorganismil na riist rostlin, uvaZovali Hancock et al
(1989). Autofi se domnivaji a na n&kterych piipadech dokumentujf, Ze veskery
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dal3f vyzkum, jehoZ vysledkem mé byt zdravy kofen kulturn{ rostliny, musi byt
pojat komplexng&. Usp&snost anal§z sledovanych systémid bude déna trovn{
technickych moZnosti sledovat jednotlivé interakce.

Predkl4ddané vysledky a jejich hodnocenf je sou¢4sti komplexniho feSeni problé-
mi spojenych s biologickou ochranou kulturnich rostlin pomoci PO. Zmény, ke
kterym v rostlindch doch4zi v masivni pfitomnosti nepatogena na kofenech, je
moZné vysvétlovat jako disledek:

—dodasného vyhodného spoluZiti obou partneri. Rostlina je soustavné irritovéna
nepatogenem kolonizujicim v obrovském mnoZstvi kofeny, takZe dochdzi
prechodné k metabolickym zmé&ndm,

— masivni pfitomnost mykoparazita ovlivni mikrobiélni sloZeni rhizosféry tak,
Ze vyrazné zmény v obsahu metabolitl ovliviiuji pfechodné i metabolismus rostli-
ny, jejiZ kofeny jsou v t€&sném styku s t€mito zmé&nami.

Tyto sloZité otdzky je v3ak nutné dile studovat.

Studované objekty jsou dobrym modelem pro dal3i teoretické studia ekosysté-
mu, protoZe lze porovnéivat:

— vztahy mezi mykoparazitem a rostlinou, kter4 je jim chrénéna,

- vztahy mezi fytopatogenem stejného rodu jako mykoparazit a rostlinou (napr’.
P. ultimum, P. debaryanum).

Uvedené systémy mohou poslouZit jako model pro studie na Grovni molekuldrn{
fytopatologie pii objastiovdni mechanismu rozpoznini patogena hostitelem,
indukce kompatibilni, resp. inkompatibilni reakce pomoci elicitori apod. Ziskané
poznatky lze prakticky vyuZit pro posouzeni efektivni aplikace biopreparétu.
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Do#slo dne 20. 8. 1992

J. Krdtkd (Research Institute for Crop Production, Praha - Ruzyné, Czech Republic)

Effect of Pythium oligandrum and P. ultimum on IAA content
and growth of cucumber (Cucumis sativus)

Some physiological and biochemical changes in young cucumber plant - Pythium
oligandrum (plant - mykoparasite) system were investigated. The results were
compared with the changes in host plant - phytopatogen system (young cucumber plant
- P. ultimum). The changes in weight of overground parts and roots, leaf area and IAA
content in overground parts were determinated. The roots of cucumber seedlings were
treated with mycelium and spore suspension of mycoparasite or phytopathogen. The
changes in the course of ten days were determined. After ten days the second treatment
of roots was carried out. The changes in the course of next fourteen days were evaluated.
The tendency of changes in the first days (1.- 4. days) after application of mycoparasite
or phytopathogen on the roots was the same. In the next period the responses of plants
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to the present mycoparasite (P. oligandrum) on roots or to the infection with
phytopathogen (P. ultimum) were different:

1. Considerable inhibition of plant growth and decrease of IAA content after infection
with phytopathogen were determined. Two days after the second treatment of roots all
plants died.

2. High stimulation of growth and IAA content after colonisation with mycoparasite
P. oligandrum especially after the second treatment was determinated.

cucumber; Pythium oligandrum ; P. ultimum ; weight of overground parts and roots;
leaf aerea; IAA content

ERRATA

Prosime o opravu citace v zdhlavi €lankd autord Barto§, Stuchlikov4, HanuSov4
(s. 41-50), Vé&chet (s. 51-60) a Huszér (s. 61-68) v &isle 1/1993 naSeho Casopisu
na Ochr. Rostl., 29, 1993 (1).

Za vzniklou chybu se omlouv4 autoriim i &tendfim redakce Easopisu.

Please, correct the bibliographical reference in the issue No. 1/1993 of our
journal, in articles written by authors Barto§, Stuchlikov4, HanuSova (pp. 41-50),
Vé&chet (pp. 51-60) a Huszér (pp. 61-68) to Ochr. Rostl., 29, 1993 (1).

The editorial board of the journal is apologizing for the errors that had arisen.
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ROZSIRENIE A CHARAKTERISTIKA MAZIAVKY TRPASLICE]
(TITILLETIA CONTROVERSA KUHN)
V PORASTOCH PSENICE OZIMNE]J NA STREDNOM SLOVENSKU

Peter PAULECH, Cypridn PAULECH, Albin JANKULIK!

Botanicky ustav SAV, Diibravskd 14, 842 23 Bratislava;
IUstredn)? kontrolny a skisobny iistav pol'nohospoddrsky, Janka Krdla 2322,
960 01 Zvolen

Huba T. controversa je na strednom Slovensku silne rozSirend. V rdmci
dlhodobého prieskumu (1957 aZ 1992) sme zaevidovali jej vyskyt na
372 lokalitach (obciach, katastrdlnych dzemiach) v 13 okresoch.
NajroziirenejSia je v okresoch Bansk4 Bystrica, Zvolen, Ludenec, PovaZskd
Bystrica, Rimavski Sobota a Zilina. Vyskytuje sa ka¥dorotne, jej intenzita
v jednotlivych rokoch vSak zna¢ne koliSe. V praci uvddzame zoznam lokalit,
roky a intenzitu zistenych vyskytov, ako aj morfologicki a ekofyziologicki
charakteristiku chlamydospér huby (priemer spér, hriibku ich hyalinného obalu,
poget oliek retikul4cie na priemer spéry, minimalnu, optimalnu a maximélnu
teplotu pre kli¢enie a dobu dormancie chlamydospér). V populécii rozSirenej na
strednom Slovensku sme zstili vyskyt fyziologickej rasy D-16. Poznatky
o rozsireni umoZiu;ji efektivnejsiu ochranu pSenice voci uvedenému patogénovi.

pSenica; huba Tilletia controversa Kiihn; rozsirenie; morfologicka
a ekofyziologicki charakteristika chlamydospér

Huba Tilletia controversa zapri€itiuje u nds hospodérsky vyznamnii chorobu
pSenice ozimne;j - zakrpatend snet. Na zamedzenie jej vyskytu a §irenia do novych
oblasti moZno pouZivat morenie osiva, pripadne postreky chemickymi pripravkami
(Li8§ka, 1992). Na ochranu p$enice voéi tomuto patogénovi bol uZ v minulosti
vypracovany i sibor opatreni a karanténnych predpisov. Vzrastajici trend v{skytu
huby sa v8ak nepodarilo zastavif. Efektivnost met6d ochrany voéi hube do zna¢nej
miery z4visi od poznania aredlu jej rozsirenia. V naSej prici sme sa preto snaZili
zistiflokality jej vyskytu a vymedzit aredl roz$irenia v oblasti stredného Slovenska.

MATERIAL a METODY

Uzemie, na ktorom sme v rokoch 1957 a% 1992 zisfovali rozsirenie huby
Tilletia controversa, moZno vymedzit hranicami byvalého Stredoslovenského
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kraja. V ¢ase od mlie¢nej zrelosti do zberu irody sme hladali v porastoch pSenice
ozimnej (Triticum aestivum L.) vyskyt uvedenej huby a vyhodnocovali jej
intenzitu. Pod&et snetivych klasov sme zistovali na plochdch o vymere 100 m?,
vybranych na réznych Castiach parcele, podla zdsad pouZivanych pri
prehliadkach mnoZiteIskych porastov. Intenzitu vyskytu sme hodnotili patbo-
dovou stupnicou:

a - porast bez sneti; b - ojedinely vyskyt (menej ako jeden snetivy klas na 100 m?);
¢ - slaby vyskyt (do troch snetivych klasov na 100 m?); d - stredny v§skyt (3 aZ
15 snetivych klasov na 100 m?); e - silny vyskyt (viac ako 15 snetivych klasov na
100 m?). Ako lokalitu ozna¢ujeme katastrilne izemie (obec, pripadne osadu). Na
lokalite sme hodnotili jeden aZ Styri porasty. Vo vysledkoch zoskupujeme lokality
podra okresov a v rdmci okresu abecedne do skupin podla najvysSieho zisteného
stupiia napadnutia porastov. Uvddzame pri nich roky zistenia vyskytov (posledné
dvojéislie), a v zdtvorke i stupne a roky, v ktorych boli porasty napadnute iba na
niZSom stupni neZ m4 skupina, do ktorej boli lokality zaradené.

Druhovi identifik4ciu huby sme robili podla vizuélnej symptomatiky infi-
kovanych rastlin, mikroskopovanim chlamydospér (hribky hyalinnej vrstvy),
hodnotenim tvaru chlamydospér v bezvodom propanole (Trione,
Krygier, 1977) a na zdklade ekofyziolégie kli¢enia chlamydospér
(Paulech,1991).

DiZku doby dormancie chlamydosp6r sme zisfovali na vyplavenej flovitej
pdde (P aulec h, 1991) v klimatizovanych boxoch (KTLK, ILKA) pri teplo-
te 8 °C, dlZzke svetelného dria 12 hodin, intenzite osvetlenia 12 000 luxov
a relatfvnej vlhkosti vzduchu 65 * 5 %. Percento snetivych klasov v silne
napadnut§ch porastoch sme zistovali ich poéitanim na 5 aZ 10 ploskach po
1 m®. Rozmery chlamydospér, hriibku hyalinnej vrstvy a polet ofiek reti-
kulicie na priemer spéry uvddzame zo 100 chlamydospér.

Fyziologické rasy sme zisfovali v zdhrade BU SAV v Bratislave, na
americkom testovacom sortimente (Hoffmann, Metzger, 1976).
Testovaci sortiment sme po vysiat{ zaliali chlamydosp6rami huby a po dvoch
tyZdiioch kli¢enia kli¢iami spérami a sporidiami. Infek&ny§ materidl pochddzal
z odrody Regina, z lokality Kote3ov4, okr. Zilina.

Povrch chlamydospér sme zobrazili v rastrovacom elektrénovom mikrosko-
pe Tesla BS 301.

VYSLEDKY

Na strednom Slovensku je huba T. controversa v porastoch pSenice ozimnej velmi
roz$irend. Jej vyskyt sme doteraz zistili na 372 lokalitich z 13 okresov ( tab. I).
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I. Poget lokalit a stupeii vyskytu huby T. controversa v okresoch stredného Slovenska — Number
of localities and degree of occurrence of the fungus T. controversa in districts of the central Slovakia

Okres! Staped viskytu/poet lokalit Spolu snetiv§ch lokalit®
a b c d e

Bansk4 Bystrica 1 8 5 3 18 34
Cadca 0 3 0 0 0 3

Dolny Kubin 10 3 4 1 3 11
Liptovsky Mikul4s 0 2 0 0 1 3

Lucenec 0 6 16 17 17 56
Martin 10 8 11 6 0 25
Povazska Bystrica 29 20 5 4 14 43
Prievidza 0 3 0 0 1 4

Rimavski Sobota 0 39 | 19 5 12 75
Velky Krti3 2 21 5 7 2 35
Zvolen 2 19 6 8 18 51
Ziar nad Hronom 0 5 8 0 1 14
Zilina 1 6 0 4 8 18
Spolu napadnutych lokalit* | - | 138 | 79 | 55 | 95 372

a = zero occurrence; b = sporadic (less than one smutty spike/100 m?); ¢ = weak (up to 3 smutty
spikes/100 m?); d = medium (4-15 smutty spikes/100 m?); e = strong (more than 15 smutty
spikes/100 m?)

ldistrict; 2degree of occurrence/number of localities; *number of smutty localities in district;
“number of infected localities

Z vysledkov prieskumu je vidiet, Ze najsilnej$ie zamorené porasty sme zistili
v okresoch Banskd Bystrica, Zvolen, Ludenec, PovaZskd Bystrica, Rimavsk4
Sobota a Zilina. Konkrétne lokality a tdaje o nich si zhmuté v nasledujiicom
supise.

Siipis zistenych lokalit s vyskytom huby T. controversa

Okres Banska Bystrica

e: Badin 1966, 67, 70 (b: 59, 83); Befov 83; Brusno 82; Cerin 83, 89 (d: 88, 90);
Dibravica 83 (d: 88); Hornd Micina 90 (c: 83); Hrochot 83; Kyncelova 83; Medzibrod 83;
Nemce 83; Ponicka Huta 83; Poniky 67, 83, 88 (d: 90, c: 89); Sasova 83; Sebedin 83 (c: 88,
90); Selce 66, 67,92 (d: 89, c: 83); Slovenska Lup<a 66, 83 (c: 62, 67); Salkova 90,92 (c: 62);
Vlkanova 83 (c: 62)
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d: Ca&fn 83; Jasenie 89; Podlavice 83 (b: 62)

c: Kremnitka 83; Lucatin 83; Bansk4 Bystricva 62, 83

b: Dubové 83 (a: 89); Ilia¥ 62; Nemeck4 83, (a: 89); Podbrezové 83; Predajné 62 (a: 89);
Radvaii 62; Raztoka 83; Zamostie 83

Okres Cadca
b: Kysucky Lieskovec 88, 89; Radola 92; Rudin4 88

Okres Dolny Kubin

e: D1ha nad Oravou 89; Istebné 88 (a: 89); Parnica 88
d: Sedliacka Dubov4 88

c: Horn4 Lehota 89; Vavretka 88; Vy¥ny Kubin 88
b: Bziny 88; Mal4 Lu¢ivn4 88; Oravski Poruba 88

Okres Liptovsky Mikulas

e: Podturei 83
b: Liptovsky J4n 83; Palidzka 83

Okres Lucenec

e: Bystri¢ka 66; Cinobaiia 66; Camovce 66; Filakovo 69 (c: 71, b: 61); Kalanda 61;
Lovinobaiia 66; Lugenec 66, 67,69 (d: 61, 70, 71, b: 60); Lupo& 66; Mal4 Ves 61 (d: 62, 63);
Nové Hony 67, 70 (d: 66, c: 71, 81, b: 61); Opatova 61; Panické Dravce 61, 70 (d: 67, c: 80,
81, 84, b: 82); Pincind 61 (d: 82); Poltar 66 (d: 67, 80, 81, c: 70, b: 60); Rapovce 66 (d: 61);
Turi¢ky 66; Velk4 Ves 66, 70

d: Bolkovce 66 (c: 67, 70, b: 62); Breznifka 66 (c: 61); Buzitka 61 (c: 60, b: 83, 84); Ceské
Brezovo 66, 80; Lehotka 61; Ma¥kova 61 (b: 60); Miku¥ovce 62 (c: 82, b: 84); Ozdin 66;
Roviiany 66 (b: 62); Stard Hali& 61, 84 (c: 80, 82); Savol 61; TomaZovce 61, 66 (c: 84, b: 60);
Trebefovce 61 (b: 60); Tren& 61; Uhorské 66; Velk4 nad Ipfom 70

c: Délovce 82, 84 (b: 81); Filakovské Kovace 61 (b: 60); Holia 61 (b: 60); Hrabovo 84
(b: 82); Jel$ovec 82 (b: 61, 81, 83, 84); Kalinovo 66, 70 (b: 60, 80, 84); Mladzovo 84; Mulka
61; Nitra nad Ipfom 62; Novy Sad 84; Podrecany 82 (b: 62, 84); Pria 61 (b: 60); Sland Lehota
81; Slatinka 82, 83 (b: 80, 84); Velké Dravce 66 (b: 61); Vidina 62 (b: 69, 80, 83, 84)

b: Biskupice 62; Bulhary 61; Fifakovské Kfatany 60, 61; Mudin 61; Ple$ 61; Zelené 60
Okres Martin

d: MoSovce 88 (c: 89); Polerieka 88; Rak3a 88 (c: 89); Slovany 88 (b: 61, 62); Trebostovo
88; Tur¢iansky Michal 88

¢: Borcové 88 (b: 89); Diakova 88; Dolné4 Stubiia 88, 89; Hé4j 88; Kalamenov4 88; Klastor
pod Znievom 88; Ladzany 88; Rakovo 89; Rudno 88; Tur¢iansky Dir 88; Val&a 88

b: Abramov4 61; Bystri¢ka 62; Dubové 88; LeZiachov 61; Martin 63; Turany 63; Tur¢iansky
Peter 62; Zaturtie 70

Okres PovaZska Bystrica

e: Cingefov Laz 84, 87 (d: 89, c: 88, 90, a: 91); Dohiiany 91 (d: 86, c: 88) DomaniZsk4
Lehota 86 (d: 89); Dolné Kockovee 90; Dolny Lieskov 70 (b: 84, 86); Jasenica 86; KvaZov 86;
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Lys4 pod Makytou 88; MikuSovce 86 (c: 80, 81); Podmanin 84 (d: 86); Slopna 70 (c: 86);
Sverepec 84, 88, 92 (d: 90); Visolaje 70 (d: 84, b: 92); Zubdk 88

d: Homa4 Breznica 88; Horovce 86 (c: 84, b: 70, a: 90); Medné 88; Plevnik 84 (c: 88, b: 86);

c: Dolny Mostenec 89; Dubnica nad V4hom 66; PovaZsk4 Bystrica 85, 88, 90 (b: 84); Udi¢a
86; Zirie&ie 88

b: Bohunice 84; BoleSov 66, 86; Belusa 71; Doln4d Breznica 82, 83, 84, 88; Dulov 86; Hatné
86; Horenick4 Horka 88; Horny Lieskov 86; KoSeca 84; Ladce 82 (a: 84, 91); Lednica 88, 89;
Liky 91; Malé Lednice 89; Mestecko 88; Potarova 86; Pominovec 82; Pruské 70, 71;
Sebe¥tanov4 86 (a: 88); Sedmerovec 80, 86; Trstie 84

Okres Prievidza
e: Velk4 Lehotka 70
b: Diviaky nad Nitricou 91; Pravenec 89; Velka Causa 70

Okres Rimavskd Sobota

e: Abovce 71 (c: 57,70, b: 71); Hodejov 84 (d: 66, c: 71); Hrnéiarske ZaluZany 69, 70 (c: 80,
b: 62); Krarl 66, 70 (b: 62, 80, 83, 84); Lenartovce 74 (d: 66, c: 57, 62, b: 70, 80); OZdany 66
(d: 57, 70, c: 67, b: 69, 80, 84); Rimavska Sobota 57, 66 (d: 58, 59, 60, 70, c: 84; b: 67, 69,
71); Rimavské Janovice 60 (d: 59, c: 84, b: 67, 82, 83); Sobdtka 57 (d: 58, 60, 62, c: 61, 63,
b: 84); Saférikovo 66, 70 (d: 67, c: 71, 81, b: 60, 69); Tom4Sovce 57 (c: 84); VEelince 70 (b: 66,
67,71); Velké Dravce 84

d: Gemersky Jablonec 66 (b: 67); Jesenské 66 (c: 71, 80, 84, b: 62, 69); Rumince 67 (c: 80,
82, 84); Strkovec 66 (b: 60, 67, 71, 82)

c: Barca 71 (b: 70); Batka 66 (b: 62, 84); Bottovo 60 (b: 59, 67); Cerenéany 57, (b: 58);
Dubovec 66, 80, 82, 84 (b: 62, 67, 70, 83); Hodejovec 84; Homé Zahorany 88; Ivanice 82
(b: 70, 71, 80, 83, 84); Kurinec 80, 82, (b: 62, 84); Lenka 82 (b: 84); Pavlovce 59, 84 (b: 64,
82); Rimavsk4 Se& 82 (b: 57,66, 70,71, 80, 84); Straiia 80; Stranska 84 (b: 72, 80); Simonovce
70, 71 (b: 57, 69, 80); Sirkovce 70, 71, (b: 62, 69, 80); Uzovsk4 Panica 66 (b: 62, 80); Velky
Blh 66 (b: 70)

b: Behynce 62; Belin 62; Blhovce 67; Bretka 80; Budikovany 88; Ciz 62, 82, 83; Dolné
Zshorany 62; Dulovo 62, 66; DiiZava 80; Figa 62, 66; Gemer 66, 67, 70; Gemersk4 Panica
62, 66, 67, 84; Gortva 66, 67, 71, 84; Hostice 67; Husina 62; Chanava 62, 66, 67, 70, 71;
Chramec 80; Janica 84; Konrddovce 66; Kralik 84; Krasna 57; Malé Teriakovce 62;
Martinové 62, 71, 80, 82, 84; Neporadza 84; NiZn4 Poradz 80, 84; NiZny Skalnik 58; Ordvka
70; Petrovce 67; Pondelok 70; Radanovce 80; Rie¢ka 62, 80, 84; SuSany 62; Svetl4 58; Velké
Teriakovce 57; Vlkyiia 80, 82; Vrbovce nad Rimavicou 58; Vy3na Pokoradz 80, 84; Vy¥ny
Skalnik 58; Zacharovce 82

Okres VePky Krtis

e: Cebovce 84; Vrbovka 70 (b: 61)

d: Kovaovce 61 (c: 84); Lesenice 70 (c: 82, b: 61); Mula 661; Sklabina 67 (b: 61); Zahorce
70 (b: 61); Zelovce 58, 66, 70, (c: 57, b: 69, 88);

¢: BuSince 66, 67, 70 (b: 61); Chrastince 71; Ipelské Predmostie 74 (b: 70); Malé Straciny
70; Vinica 70 (b: 61)
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b: Balog nad Ipfom 61, 82, 84, 88; Batorové 61; Celare 61; Doln4 Strehova 71; GlabuSovcee
61; Kamenné Kosihy 82; Klarov 61; Kolary 61; Mald Calomija 61; Maly Krti¥ 68; Nenince
61,67; Nova Ves 61; Opatovska Nové Ves 62; Se&ianky 84; Seli¥tany 61; Slovenské Darmoty
61, 70, 71, 80, 91; Sirdkov 70; Velka Calomija 84; Velké Zlievce 70; Velky Krtis 58, 88;
Zombor 61

Okres Zvolen

e: Babina 88 (d: 86, c: 83); Detva 66 (b: 58); Dobra Niva 71 (d: 66, c: 84, b: 57); Dubové
69, 70 (d: 80, 88, c: 89); Dibravy 69, 70 (c: 82, b: 62); Ladzany 84 (d: 66, c: 67, 70, 88, b: 57,
71); Lieskovec 66 (b: 59, 80); LiSov 70 (c: 67, 82); O&ova 66, 70 (c: 82, b: 57, 67, 80, 81);
Sasa 67 (d: 82, 88); Sebechleby 66 (c: 70, b: 57, 67); Sielnica 66 (c: 83, b: 62); Slia¢ 66, 70,
71, 88 (c: 84, b: 62); Velka Lika 88 (b: 62); Viglas 70 (d: 66, c: 67, 80, 84, b: 57, 69, 71);
Zolna 66, 70 (c: 80, b: 62); Zvolenska Slatina 66, 70 (c: 80, 83)

d: Baciirov 88 (c: 83, b: 57, 84); Dolny Badin 80 (b: 58); Hajnikova 57, 60, 62, 80 (c: 82);
Hontianske Nemce 70 (c: 80, 82, b: 69); Kovadova 88 (b: 57, 59, 83); Pstrusa 57 (c: 58, 62,
80, b: 59, 60, 61, 82); Sudince 88; Zelobudza 84 (c: 80, b: 59, 82)

c: Bud¢a 80, 83 (b: 59); Bzovik 82, 89 (b: 58); Dvorniky 70 (b: 67); Hontianské Moravce
70 (b: 67); Ostra Liika 83 (b: 62, 80); Terany 70 (b: 71, 82)

b: C‘abrad’sky Vrbovok 58; Devicie 58, 84; Dudince 70; Héjniky 62; Hontianské Tesare 67,
69, 82, 84, Homé Rykyncice 57; Iviny 59; Kalinka 62; Kloko¢ 62; Krivaii 62; Krupina 62;
%ukové 62; Medovarce 71; Motova 62; Rybére 62; Slatinské Lazy 62; StoZok 62; Zvolen 62;

ibritov 84

Okres Ziar nad Hronom

e: Horn4 Zdaiia 70

c: Badan 84 (b: 88); Beluj 84; Brehy 82; Hornd Tmadvka 70; Nova Baiia 91; Poéivadlo 89;
Prencov 84; Prestavlk 70

b: Brenica 62; Hlinik nad Hronom 62; Lovéa 62, 71; Lovdéica 70; Ziar nad Hronom 59

Okres Zilina

e: Jablonové 84; KoteSova 84, 86, 88, 89, 91; MarSova 84; MikSova 84; Predmier 84;
Rajec 92; Silov 84, 87, 90, 91, 92 (d: 85, 86, 89, c: 88)

d: Horky 88 (b: 92) .

b: Hrabové 92; Jasenové 92; Klade 92; Svedernik 92; Zilina 84

Z \idajov o lokalitdch moZno vidiet, Ze huba T. controversa sa v rdmci stredného
Slovenska vyskytuje kazdoroCne a Ze intenzita jej vyskytu koliSe. Doteraz sme
kaZdy rok zaevidovali d'alSie, nové lokality a pocet lokalit so silne napadnutymi
porastami (stupeii e) sa postupne zvySoval. V snahe ziskat konkrétnu predstavu,
aki intenzitu na strednom Slovensku huba dosahuje, zistili sme v §iestich mimo-
riadne silne napadnutych porastoch priemerné percento snetivych klasov (tab. II).

Z poznatkov o rozsireni a intenzite vyskytu huby T. controversa usudzujeme, Ze
huba md na strednom Slovensku velky hospodédrsky vyznam a Ze je voci nej
potrebné robit iéinné opatrenia.
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II. Percento snetivych klasov v silne napadnutych porastoch (plocha 1 m?) — Percentage of
smutty spikes in strongly infected stands (area 1m?)

Okres! Lokalita? | Poget opakovant® P;’f;‘g Odroda’
Banskk Bystrica Cernin 5 29,14 £3.4,10 Kosttka
Poniky 5 50,11 £3.5,10 -
Povazska Bystrica Sverepec 10 35,55+£3.2,75 -
Hradna 5 20,88 +3.2,71 Viginta
Zilina Kotedové 5 17,60£3.2,15 Regina
Sulov 5 22,51 £3.3,66 Regina

Udistrict; 2locality; >number of repeats; percentage; Scultivar

O populécii huby T. controversa rozsirenej na strednom Slovensku sme ziskali
i niektoré dalSie charakteristiky (obr. 1 a tab. III).

1. Chlamydospéry huby T. controversa (SEM) (siefované a hladké spéry, zv. 1200x) —
Chlamydospores of the fungus T. controversa (SEM) (reticulated and smooth spores, magnif.
1200x)
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III. Niektoré charakteristiky huby T. controversa, rozSirenej na strednom Slovensku — Some
characteristics of the fungus T. controversa spread in the central Slovakia

Charakteristika' ' Zistené hodnoty’
Priemer chlamydospér? 18,58 - 22,23 pm
Hriibka hyalinnej vrstvy® 1,4-19 pum
Pocet ofiek na priemer spéry‘ 3-7
Teploty pre kli¢enie chlamydospérs min. 2 °C, opt. 6- 8 °C, max. 12 °C
Doba dormancie chlamydospér® 28 - 30 dni'”
Zvl4stne poZiadavky pre kliZenie’ svetlo!!
Zistené fyziologické rasy® D-16

Icharacteristics; 2spore diameter; thickness of the hyaline sheath; “number of meshes per spore
diameter; Stemperature required for germination; °dormancy; "special conditions for germination;
8identified physiological races; *values; %days; 'light

DISKUSIA

Prvy vyskyt huby T. controversa na pSenici ozimnej sme u nés zistili na strednom
a vychodnom Slovensku (P aulech, 1957). Sprivy o jen rozsireni na Studo-
vanom tizemi podali doteraz viaceri autori (Paulech, 1964; R 4c z, 1972;
Moravé&ik, 1987, Paulech,Paulech, 1988 a dali). Ich vysledky spolu
s nafimi svedCia o tom, Ze polet lokalit a intenzita vyskytu huby mé vzrastajicu
tendenciu. Silny vyskyt huby sme doteraz zistili na 95 lokalitdch. Na%a prica
prindSa v si¢asnosti najucelene;j3i prehlad o lokalitdch a o intenzite vyskytu
huby v porastoch p3enice na $tudovanom tzemi. Z poznatkov o roz$ireni
moZno usudzovaf, Ze pédy, na ktorych je na strednom Slovensku pestovani
p3enica, si zna¢ne zamorené chlamydosp6rami huby. NiZsie aZ ojedinelé
vyskyty sneti sme pozorovali hlavne v rovinatych, aluvidlnych naplaveninich
pozdl riek a v severnejsich okresoch Cadca a Liptovsky Mikul4$, ako aj v okrese
Prievidza.

Morfologickd a ekofyziologické charakteristika populdcie huby T. controversa,
roz8irenej na strednom Slovensku, je v podstate zhodn4 s obecnou charakteristikou
druhu (Niemann, 1956; Duran, Fischer, 1961; Védnky, 1985;
Paulech, Maglocky, 1988).

Mailo poznatkov mdme o fyziologickej Specializicii druhu T. controversa.
V nasej skorSej praci(Paulech,Paulech, 1991) poukazujeme na moZnost
existencie dvoch $pecializovanych foriem huby a na vyskyt fyziologickych rés.
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Problematika fyziologickej $pecializécie je v si¢asnosti najlep§ie rozpracovani na
americkom kontinente, kde boli vo&i hube vysfachtené i rezistentné odrody
(Hoffmann,Metzger, 1976). V porastoch pSenice ozimnej na strednom
Slovensku sme v nasej préci identifikovali fyziologickd rasu D-16 (Paulech,
1992). Uvedenii rasu sme izolovali z odrody Regina na lokalite KoteSov4, okr.
Zilina. Dalsie fyziologické rasy, ktoré sme izolovali, nemdme doteraz spolahlivo
identifikované. V $tidiu fyziologickej $pecializdcie huby bude treba pokracovat.

Poznatky o lokalitdch vyskytu huby T. controversa si vyznamné podklady pre
efektivnejSie uplatiiovanie ochrannych opatreni proti uvedenému patogénu
a poznatky o intenzite vyskytu a o rozsireni si d6kazom jeho hospodérskeho
vyznamu pre stredné Slovensko.
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Doslo diia 23. 9. 1992

P. Paulech, C. Paulech, A. Jankulik (Institute of Botany - Slovak Academy of
Sciences, Bratislava; Central Agricultural Control and Testing Institute, Zvolen,
Slovak Republic)

Distribution and characteristics of the fungus Tilletia controversa Kiihn
in the stands of winter wheat in the central Slovakia

Fungus T. controversa is strongly distributed in the central Slovakia. Its
occurrence was found in 372 localities (communes, cadastral) in 13 districts. Its
occurrence was most abundant in the following districts: Banska Bystrica, Zvolen,
Lucenec, PovaZskd Bystrica, Rimavské4 Sobota and Zilina. But it occurs also in the
districts of Martin, Velky Krti¥, Ziar nad Hronom, Dolng Kubin and sporadically also
in some other districts. The contribution contains the list of the localities, years and
intensity of its occurrence and the morpho-biological and eco-physiological
characteristics of the fungus. The pathogen occurs in the central' Slovakia annually
though the intensity of occurrence strongly oscillates. Strong occurrence (more than
15 smutty spikes per 100 m2) was detected in 95 localities. In the most intensively
infested wheat stands more than 50 % of smutty spikes was found. Diameter of the
chlamydospores of the population distributed in the central Slovakia oscillates in the
range of 18.58 - 22.23 pm, thickness of the hyaline sheath is from 1.4 to 1.9 pm, number
of meshes of reticulation to the spore diameter is 3-7 and the dormancy of
chlamydospores is 28-30 days. Minimum, optimum and maximum temperatures
necessary for germination of chlamydospores are 12 °C, 6 - 8 °C and 12 °C,
respectively. Germination requires a light. In the population of fungus we detected
distribution of physiological race D-16. Knowledge of the distribution will contribute
to increased efficiency of protections of wheat against the cited pathogen.

wheat; fungus Tilletia controversa Kiihn; distribution; morphological and
ecophysiological characteristics of chlamydospores

124



Ochr. Rostl., 29, 1993 (2) : 125-129

SKLADOVANI DRAVEHO ROZTOCE AMBLYSEIUS BARKERI
(ACARINA, PHYTOSEIIDAE)

Jan KABICEK

Vysokd $kola zemédélskd, 165 00 Praha 6 - Suchdol

MoZnost skladovdni dravého roztofe Amblyseius barkeri (Hughes)
pouZivaného v programech integrované ochrany rostlin proti $kiidcim ve
sklenicich k regulaci tfdsnének byla ovéfovéna pii teplotich 5, 10, 15 a 25
°C. Teploty 5 a 10 °C jsou pro dlouhodobéjsi skladovéni a distribuci v tepelné
nezajiSt€nych piepravnich obalech zcela nevhodné. Teplota 15 °C umoZiiuje
krétkodobé€ a s urditymi ztritami i dlouhodobé;jii skladovéni predatora. Lze ji
vyuZit ke zpomaleni produkce ve vyrobné.

dravi roztodi; skladovani; A. barkeri (Hughes)

Dravi roztoli Amblyseius barkeri (Hughes) a Amblyseius cucumeris
(Oudemans) jsou jiZ n&kolik let pouZivéni, zejména v zdpadni Evropé,
v programech integrované ochrany rostlin ve sklenicich k regulaci jednoho z b&Zné
se vyskytujicich druhd $kddci - tfdsnénky zahradni (Thrips tabaci Lind.). Na
prelomu 70. a 80. let upozornil R amak e rs (1978) na moZnost pouZiti téchto
predétord, ktefi by byli schopni udrZovat populaci tfdsnének na takové tirovni,
Ze by nezpiisobovaly ekonomicky vyznamné ztrity. V nésledujicich letech byl
isp&sné vyrefen laboratorni i masovy chov uvedenych dravych roztodd —
Amblyseius barkeri a A. cucumeris R amakers, 1980;Ramakers, van
Lieburg, 1982) véetné zplisobu distribuce a aplikace (F a t e h, 1988).

MoZnost kritkodobého nebo dlouhodobého skladovéni Zivych bioagens je na
rozdil od chemickych piipravki znaéné omezena. Gillespie a Ramey
(1988) se kromé vlivu riznych druhd potravy na rychlost vyvoje zabyvali také
problematikou skladovatelnosti roztole A. cucumeris.

Cilem price bylo zjistit presn&jsi ddaje o moZnosti skladovan{ roztoce
A. barkeri, ktery je u nés v praxi téZ pouZivan k regulaci tfdsn&nek ve sklenicich.

MATERIAL a METODY

Populace rozto&e Amblyseius barkeri je chovéna formou udr¥ovaciho chovu od
roku 1985 v laboratornich podminkéch v biologickych termostatech BT 120 pii
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teplot& 25 + 1 °C a 85% relativni vzdu3né vlhkosti udrZované pomoci nasyceného
roztoku KCl. Potravou je rozto¢ mouény - Acaru siro,ktery je chovéan v pSeni¢nych
otrubdch. Pokusny materidl — dravy rozto€ A. barkeri, byl pouZit z tohoto
laboratorniho chovu. Otruby plnily funkci potravy pro roztole Acarus siro a zé-
roveii substritu, ve kterém bylo testovano skladovéni.

Pokusy se uskute¢nily ve 12 ldhvich z PVC o objemu 500 ml, které jsou
pouZivény k distribuci findlniho produktu k jednotlivym odbératelim. V pokusech
byly plnény 270 ml substritu (pSeni¢né otruby s roztoci) a pokldddny do polohy
naleZato.Testovani bylo provedeno ve tfech opakovénich v kaZzdém teplotnim
reZzimu pii teplotdch 5, 10 a 15 °C, kontrola byla pfi 25 °C. Pro sledovéni skla-
dovatelnosti pfi teploté 5 °C byla pouZita lednice Calex 175 1, zbyvajici pokusy se
uskute¢nily v biologickém termostatu BT 120. Odbéry vzorki byly provddény po
dobu Sesti tydnd. KaZzdy odbér tvorily tfi vzorky po 1 ml substritu. Pocet jedincid
dravého roztoCe A. barkeri v substratu byl stanovovan pomoci Tullgrenova aparétu.

VYSLEDKY a DISKUSE

Z dosaZenych vysledki je patrné, Ze vitalita dravého roztoce je do znaéné miry
z4visl4 na teploté okoli. Teplota 5 °C neni vhodna pro skladovéani dravého roztoce
A. barkeri, nebot jiZ po tfech dnech preZiva pouze kolem 57 % roztoci a po tydnu
jiZ jen asi 36 %. Po tfech tydnech preZivalo v substritu necelych 5 % roztoci, po
Sesti tydnech pak asi 1,2 % roztodd. '

Pii teploté 10 °C je ur€itd moZnost kratkodobého uskladnéni vyprodukovaného
bioagens. Po tfech dnech doSlo ke sniZeni poétu Zivych rozto¢i asi o 30 %. Po
jednom tydnu &inily ztraty témér 50 % a tento stav setrval s ur¢it§m kolisdnim po
dobu dalsich dvou tydnd. Po mésici skladovéni byl poéet Zivych roztoél obdobny
poctu, ktery byl zjiStén pfi teplot€ 5 °C po uplynuti jednoho t§dne — to je asi 35 %.

Sledovéni poctu Zivych roztocil pii teploté 15 °C ukézalo, Ze tato teplota umoZiiuje
kratkodobé a s ur€itymi ztratami i dlouhodobéjsi skladovéni. Poateéni hodnoty se
prili3 neliSily od hodnot, zjist€nych v kontrole pii 25 °C v pribé&hu prvnich tif tydni
skladovéni. Vyrazn&j3i rozdil mezi vysledky pfi teploté 15 °C a 25 °C se projevil aZ
po uplynuti &tyf tydnd, kdy doslo k podstatn&j§imu poklesu poétu Zivych roztoéi
v kontrole, pravdépodobné v disledku vy&erpdni potravnich zdroji a nahro-
madéni metaboliti. Béhem prvnich dvou tydni se po kritkodobém zvySeni poctu
Zivychroztol v prvnich dnech sledovini jejich mnoZstvi ustélilo asi na 85 % plivodni-
ho stavu. Po trech tydnech skladovéni preZivalo asi 65 % rozto¢i proti vychozimu
poctu (obr. 1). Z uvedeného vyplyva, Ze teplota 15 °C predstavuje teplotni reZim, ktery
u daného roztoce vede spiSe ke zpomaleni, a tim prodlouZeni doby vyvojového cyklu,
coZ se vyraznéji projevuje po uplynuti étyr tydnid ve srovndni s kontrolou.
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poltiet. #ivych roztodalx)!
120

412
27.11. 11.12. ¢ datus?

7.11.
9.11.

!numbser of living mitest [%]; *date
1. Vliv teploty na vitalitu roztoe A. barkeri — The effect of temperature on the vitality of the mite
A. barkeri

Ziskané vysledky (tab. I) ukazuji, jak problematické je skladovéni Zivych
roztocl A. barkeri pouZivanych v biologické ochrané. F a t e h (1988) uvédi jako
hlavni pri¢inu omezené doby skladovatelnosti hromad&ni metabolitd produ-
kovanych roztoci ve velkych objemech jim testovaného substritu. Na zdklad¢
vysledki dosaZenych v pokusech s malymi objemy substritu 1ze téZ predpoklédat,
Ze diivodem zna¢né omezené skladovatelnosti je kromé negativniho vlivu nahro-
madénych metabolitd v substritu i vySe teplotniho optima predétora. Uvedeny
roztog, tak jako vétSina ostatnich druhd rozto¢l, nemé stadium odolné vici
ménicim se vnéj$im podminkam.

VEU3i tolerance viiCi niZ§im teplotdm, a tim i moZnost skladovéni dravého rozto-
&e A. cucumeris, ktery je v programech integrované ochrany rostlin ve sklenicich
pouZivan k regulaci populace tfasnének, podobné jako rozto€ A. barkeri, usnadiiuje
vyrobci distribuci a zdroverl poskytuje moZnost v€asného predzdsobeni se
dostatkem finalniho produktu. Pfi teploté 9 °C preZivalo po deseti tydnech skla-
doviéni pfibliZzné 63 % roztocl (Gillespie, Ramey, 1988). Pii produkci
roztoe A. barkeri neni moZnost predzasobeni se piilis redlnd. Teploty 5 a 10 °C
jsou pro dlouhodobéjsi skladovani zcela nevhodné. Pri té€chto teplotiach by neméla
probihat ani distribuce findlnfho produktu v tepelné nezajiSténych prepravnich
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I. Poget Zivych roztolli ve vzorku (vysledky jsou vyjddfeny jako x + s,) - Number of living
mites in the sample(results expressed as x £ 5,)

D] 'I‘eplota2 [°C]
5 10 15 25

7.11. 84,56t 9,04 68,11+ 17,30 76,11 9,29 79,11 £ 16,59

9.11. 48,22+ 11,98 45,80 +5,38 87,78 £ 16,33 84,00 + 21,18
13.11. 30,67 £ 9,91 42,55 +£9,46 64,89+ 6,18 73,22+ 11,07
16.11. 6,67+ 1,09 35,78 £9,21 60,11+ 4,75 75,89+2,19
20.11. 3,67+ 0,47 50,89 £11,62 66,55 + 12,87 66,55 + 8,89
27.11. 4331262 39,56+ 13,59 | 48,56+5,35 47,89+ 7,21
4.12. 2,78+ 2,04 24,00+6,23 53,00+ 5,76 20,00 £ 10,16
11.12. 1,22+0,16 13,00 £3,06 42,89+9,18 23,22+ 491
18.12. 0,77+0,16 20,44 +£11,59 29,99 +2,87 14,78 + 4,94

ldate; 2temperature

obalech. Teplota 15 °C, kterd prodluZuje dobu potfebnou pro v§voj, je vhodnd spise
ke zpomaleni produkce ve vyrobné& napf. v obdobi, kdy se distribuce bud neprovadi
viibec, nebo kdyZ je jen minimélni zdjem odbérateld o tohoto preditora. Pouze
dostate¢nd produkce v obdobi, kdy lze predpoklddat zvySeny zdjem ze strany
odbératelld, miZe zarucit uspokojeni jejich poZadavki. Pro splnéni tohoto
pfedpokladu je proto nutné udrZovat produkci roztoe v dostate¢ném objemu
v ur¢itém Easovém piedstihu, aby byla zaji$t€na moZnost v&asné distribuce podle
potieby. Zijem odbératell je pfimo Wmé&rny rozsahu v§skytu pfislusného skidce,
proti kterému je roztol A. barkeri urlen. V piipadé jeho omezeného vyskytu
miZe proto snadno dojit k ur¢ité nadprodukci uvedeného bioagens, které nelze
dlouhodobéji skladovat bez znaénych ztrat.
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Doslo dne 2. 7. 1990

J. Kabicek (University of Agriculture, Praha-Suchdol, Czech Republic)

The storage of the predatory mite Amblyseius barkeri (Acarina: Phytoseiidae)

The possibility of cold storage of Amblyseius barkeri (Hughes) used in integrated
pest control programmes in glasshouses to regulate thrips was tested at the temperature
of 5, 10, 15 and 25 °C (Table I).

In the test the PVC bottles of 500 ml capacity used to distribute the final product were
filled with 270 ml of inert substrate (bran with mites). The storage was observed for six
weeks. Predatory mites were extracted from bran samples with small Tullgren funnels.
Total numbers of mites were counted from all samples.

The vitality of A. barkeri was strongly affected by all tested temperatures used for storage
(Fig. 1). Stored at 5 °C, A. barkeri survival decreased from 57 % after three days to 36 %
after one week, to 5 % after three weeks and to 1.2 % after six weeks (Fig. 1). The decrease
in the number of living mites at 10 °C by approximately 30 % after three days makes the
storage of A. barkeri almost impossible. The losses at the same temperature were almost
50 % after one to three weeks and 65 % after one month (Fig. 1).

The reproduction of tested mites was retarded at 15 °C. About 85 % (70 %, 58 %) of
mites have survived at this temperature after two (four, five) weeks (Fig. 1). At 25 °C
A. barkeri survival was approximately 27 % (18 %) after four (six) weeks (Fig 1.)
A considerable difference between the results at 15 °C and 25 °C was remarkable after
four weeks.

The temperatures of 5 °C and 10 °C are unsuitable for a long-term storage and
distribution in thermally unprotected containers. The temperature of 15 °C allows
a short-term, and, with some losses, also a long-term storage. This temperature is
suitable for retardation of the mite’s reproduction in commercial production when these
predatory mites are in little demand. A possibility to store this predator is limited by
the temperature optimum of this mite and by accumulation of the mite’s metabolic waste
products in the substrate.

predatory mites; storage; A. barkeri (H.)
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TESTOVANS{ UCINNOSTI PESTICIDU NA SVILUSKU CHMELOVOU
(TETRANYCHUS URTICAE Koch)

Josef VOSTREL

Vyz]cumny a Slechtitelsky lstav chmelarsky, 438 01 Zatec

Svilu¥ka chmelova (Tetranychus urticae) je po mSici (Phorodon humuli)
druhym nejv§znamné&jiim Skiidcem chmele v &eskoslovenskych chmelnicich.
Jejf v§znam vzrostl poté, co byly do praxe zavedeny organofosforové
insekticidy se Sirokym spektrem G&innosti, které m&ly velmi negativn{ dopad
na biocen6zu chmelnice, protoZe jejich pouZitim se prakticky vyfadil faktor
biotického odporu prostiedf, kter§ aZ do té doby jak u sviluXky, tak u m¥ice
hrdl velmi diileZitou Glohu. K selhdni G¢innosti tEchto ,,vysoce G&inn§ch*
pesticidi do¥lo u miice jiZ ve druhé poloving Sedesitych let a u svilufky na
pocétku let sedmdesétych. Od poloviny sedmdesétych let se proti svilusce
pouZivaji vyhradn& pouze specifické akaricidy. Posledni rozsédhlejii
laboratorni testy byly provdd&ny na konci sedmdesétych let. Proto, abychom
zZjistili jak4 je skutednd G&innosti insekticidi a akaricidil, pouZivangch v praxi
krat$i ¢&i del¥i dobu, a zhodnotili i G¢innost n&kterych perspektivnich
pesticidii, rozhodli jsme se provést obdobné pokusy na potétku devadesitych
let. Vysledky t&chto pokusii spolen& s polnimi testy by mély poslouZit jako
podklad pro vybér t&h nejacinn&jiich pfipravkii pro ochranu chmele proti
sviluce chmelové. V rozsshlych laboratornich testech byl ovéfovan Ginek
sedmnécti pesticidii na imagin4lni stadia a vajitka svilufky chmelové.

svilu¥ka chmelov4; dicofol; propargide; laboratorni testy; G&innost; mortalita;
akaricidy

U dvou, ve chmelar'ské praxi nejvice pouZivanych, akaricidd (dicofol, propargi-
te) byl testovén soubor trinécti populaci z eské chmelaiské oblasti. Bylo zjit&no,
Ze aplika¢ni koncentrace dicofolu (Kelthane WP), tak jak je uvedena v registru,
zpisobuje 100% mortalitu dospélcl T. urticae pouze u dvou tfetin z ovéfovanych
populaci. Pon€kud lepsich vysledkid bylo dosaZeno u propargitu (Omite 30 WP), kde
100% mortality pii aplikacni koncentraci (0,2% pifipravku) nebylo dosaZeno pouze
u dvou populaci. Oba piipravky byly spole¢né s ostatnimi testovdny rovnéZ

131



Ochr. Rostl., 29, 1993 (2) : 131-138

v geometrické fad€ koncentrac{ a byly zde stanoveny zékladni hodnoty LCso, LCoo
a C 100 M (koncentrace ti¢inné latky testovaného pesticidu, pii které je dosaZeno 100%
mortality $kddce).

Z perspektivnich pesticidi prokdzal nejvyS$si Gcinnost acrinathrin (Rufast
15 EC), ktery je rovnéZ velmi razantnim aficidem a byl vysoce ¢inny i v polnich
pokusech. Z pyrethroidd, které se pouZivaji v ochrané chmele proti msici chme-
lové, byl nejicinnéjsi fluvalinate (Mavrik 25 EC). Mnohem niZ3i akaricidn{
iéinnost byla zaznamenéna u biphentrinu (Talstar 10 EC) a lambda-cyhalothrinu
(Karate 5 EC). '

Pfipravky diazinon (Basudin 60 EC) a cyfluthrin (Baythroid EC 050) v 0,1%
koncentraci zpisobuji jen zhruba 60% mortalitu dospélci T. urticae. Na rozdil od
diazinonu, byl u cyfluthrinu pozorovén i ovicidni i¢inek.

Sviludka chmelov4 je kosmopolitnim fytofdgnim rozto¢em se Sirok§ym spektrem
hostitelskych rostlin. Jeji ekonomicky v§yznam se zvysil predeviim od poloviny
padesitych let, kdy byly do praxe zavedeny organofosforové insekticidy se 3iro-
kym spektrem tGéinnosti, jejichZ pouZitim byli drasticky redukovini jeji pfirozeni
nepritelé, kteif se v minulosti znaénou mérou podileli na jeji regulaci (Hirk o -
v4, Gesner, 1981).

V této dobé byla sviluska drZena pod hladinou ekonomické Skodlivosti pripravky
na béazi dimefoxu a thiometonu (K¥iZ, Taimr, 1962). Na pofitku sedmde-
sdtych let byly vak nalezeny na Zatecku populace T. urticae, které vykazovaly
rezistenci vii¢i témto piipravkim (Zo hdy, Sedivy, 1972).

RovnéZ v ostatnich chmelai'skych stitech byla zaznamenéna rezistence svilusky
chmelové k organofosforovym pripravkiim. V Némecku ji zjistil K o 1 b e (1966),
vAngliiCranham (1974) ana Ukrajin€ Sikura, Taran (1975).

Rozséhlé laboratorni testy v poloviné sedmdesatych let potvrdily rychly nérist
rezistence v Zatecké a G3té€cké chmelarské oblasti (Hirkovd, Gesner,
1978;Gesner, Hirkov 4, 1979).

V osmdesitych letech byla této problematice vénovéana jiZ mnohem mens3{
pozornost (G e sn er, 1985), a proto byly v lotiském roce provedeny obdobné
laboratorni pokusy jako na konci let sedmdesétych.

MATERIAL a METODY

Laboratorni testy s ové&fovanim ti¢innosti vybranych pesticidd probé&hly v obdo-
bi 1990 aZ 1992. K tomuto Gelu bylo nezbytné vést kontinuélni laboratorni chovy
svilusky chmelové. Jako Zivné rostlina slouZil fazol, ktery byl v pravidelnych
intervalech infestovan sviluSkou. Chovy byly vedeny pii teploté 20-22 °C, 60%
relativni vlhkosti, intenzit& osvétleni 5000 1x a 16hodinové fotoperiodg.
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Ze tfindcti lokalit ¢eské chmelafské oblasti byly vZdy pfed sklizni chmele nebo
v jejim prib&hu odebriny vzorky T. urticae. Tyto populace byly poté drZeny
oddélené v laboratofi, z divodu zji$fovani hodnot LCso, LCgpa C 100 M u dicofolu
(Kelthane WP) a propargitu (Omite 30 W), tj. ke dvéma v praxi nejvice pouZi-
vanym akaricidim. Zde jsme orientatné ovéfovali rovnéZ koncentrace téchto
pripravki, tak jak jsou registrovany v seznamu povolenych pripravki pro chmel
v CSFR.

V dalsi fazi laboratornich testd byly vybrdny nejodolné&jsi populace (thiometon)
a zde byly téZ zjifovany v rad€ koncentraci hodnoty LCso, LCg0 a C 100 M.
V obou letech se jako nejodolnéjsi projevila populace z obce Steknik (4 km
vychodn& od Zatce).

Pripravky emulgované v destilované vodé€ byly aplikovény v sedimentaéni véZi,
jejiZ vyska €ini 1 m a m4 plochu dna 700 cm?, pfi tlaku 2 atm a sedimenta&ni dob&
10 minut. Jako kontrola slouZily svilusky oSetfené destilovanou vodou. Vlastni
testovani bylo provadéno tak, Ze kruhové vykrojky fazolovych listd byly umistény
v Petriho misce, kterd obsahovala navlhéeny filtraéni papir. Takto pfipravené
misky byly umistény na dno sedimenta¢ni v&Ze. Dospélé svilusky byly po postiiku
nasazoviny na takto oSetfené teréiky pomoci StéteCku. Pokud byla testovdna
vaji¢ka, nasazovali jsme samice vZdy jeden den pred laboratornim testem
a bezprostedné pred néstfikem byly samice $t€teCkem odstranény a ponechiny
pouze vajicka. Kontrola mortality dospélcti byla provéddéna po 24 a 48 hodinéch,
u vaji¢ek bylo procento mortality zji¥fovdno po vylihnut{ larev. Velikost testo-
vaného souboru ¢inila jak u vajicek, tak i u imagindlnich stadii minimdlné 100
exempléril. Jedn4 se o metodu, kterd byla navrzena FAO (A nony m, 1974).

Rezistentni populace Steknik byla testovina na tyto piipravky: clofentezine
(Apollo 50 SC), diazinon (Basudin 60 EC), cyfluthrin (Baythroid EC 050),
flufenoxuron (Cascade 5 EC), imidacloprid (Confidor 25 WP), fenpropathrin
(Danitol 10 EC), thiometon (Ekatin), lambda-cyhalothrin (Karate 5 EC), dicofol
(Kelthane WP), fluvalinate (Mavrik 25 EC), amitraz (Mitac 20 EC), bromopro-
pylate (Neoron 500 EC), hexythiazox (Nissorun 10 WP), propargite (Omite
30 W), azocyclotin (Peropal 25 WP), acrinathrin (Rufast 15 EC), biphentrin
(Talstar 10 EC).

VYSLEDKY a DISKUSE

U souboru tfindcti populaci svilusky chmelové z Eeské chmelarské oblasti bylo
zjidténo, Ze aplikaéni koncentrace dicofolu (Kelthane WP), tak jak je uvedena
v seznamu povolenych pfipravkl pro ochranu chmele (0,2%), zpisobuje 100%
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1. U&innost jednotlivych pesticidii na imagin4lnf a embryonélni stadia sviluky chmelové
(Tetranychus urticae Koch.) populace Steknik — The effect of particular pesticides on imaginal
and embryonal stages of two-spotted spider mite (Tetranychus urticae Koch.) of the Steknik
population

mortalitu dospé&lcl T. urticae pouze u dvou tietin populaci. Nejvyssi poet jedinci
preZival u populace Steknik (40 %). ZvySena aplikaéni koncentrace (0,3 %
pripravku) vedla u t€chto populaci k 10 aZ 20% zvySeni iéinnosti.

Ponékud lepsich vysledki bylo dosaZeno u propargitu (Omite 30 W), kde 100%
mortality pri 0,2% aplikaéni koncentraci nebylo dosaZeno pouze u dvou populaci
z celkového poctu tfincti. Procento mortality bylo v obou piipadech vy3$i nez 94 %.
~ Porovnédme-li hodnoty LCso a LCg u dicofolu, tak jak byly ziskdny v naSich
testech s hodnotami z roku 1977 (Hirkov4, Gesner, 1981) pak zjistime,
Ze tyto hodnoty u sledované populace Steknik 15ndsobné stouply.

Obdobné iddaje pro ostatni pripravky nejsou pro tuto populaci z obdobi
poslednich deseti let dostupné. Vyjimku snad tvori pouze fenpropathrin (Danitol
10 EC), u n&ho# u rezistentni populace z obce Stépanov (triick4 chmelaisk4 oblast)
byla hodnota LCso pred deseti lety 20krat niZ§i a hodnota LCoo 12krat niZ3f
(Petrlik etal., 1982) neZ jsou odpovidajici hodnoty pro tento pripravek, které
jsme obdrZeli z naSich testdi.
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I. Uinnost jednotliv§ich pesticidii na imaginalni a embryonélni stadia svilusky chmelové (Tetra-
nychus urticae Koch) populace Steknik (laboratorni pokusy s akaricidy - 1991) - The effect of
particular pesticides on imaginal and embryonal stages of two-spotted spider mite (Tetranychus
urticae Koch) of the Steknik population (laboratory experiments and acaricides - 1991)

Zikladni data ikadni
il | e | s | vemato]
LC 50 | LC 90 |C 100 M|piipravku’ | d. latky
agﬁ;‘;"“in Rufast ISEC | 0,0005| 0,002 | 0,007 | 002 | 0,003
%‘;‘) Mitac 20 EC 0028 | 007 | 025 | 03 0,06
gog)cbﬁn Peropal 25 WP | 0,015 | 0,039 | 0,1 0,1 0,025
%gh;/‘l’)‘ﬁ“ ( Talstar I0EC | 0,008 0038 | 0125 | 005 | 0005
?mowm Neoron S00EC | 0,026 | 0061 | 0.2 0,1 0,05
g'gg;wm Apollo 50 SC - - . 007 | 0035
((:SY(f)Ilgl;}l‘;in Baythroid EC050 | 0,025 | 029 | - 01 0,05
?Gioag“)“ Basudin60EC | 0037 | 015 | 050 | o1 0,06
gi;-‘;i‘;' KelhaneWP | 005 |027 | 07 | 02 0,07
Eegoprg%a“‘ﬁﬂ Danitol 10EC | 0,016 | 0,037 [ 0125 | 005 | 005
glgf;ln;:xuron Cascade SEC - < = 0,15 0,0075
(”2‘;(‘;“;:‘)"“’ Mavrik 25EC | 0,008 | 002 | 0062 [ 0,05 0,0125
g%’g:/‘li;‘w" Nissorun 10WP | 0011 | 0,1 - 0075 | 00075
‘(';“'5‘(‘)3;};’)1""“ Confidor25WP | 068 | - - 004 | 001
g(;"g‘;]d)acyha‘°‘h“'“ Karate 5 EC 00042 001 | 0031 [ 005 | 00025

lactive ingredient (content); 2pesticide; >basic data from laboratory experiments; “recommended
application concentration; %of pesticide
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Ze starsich, jiZ del$i dobu registrovanych akaricidi je po pfepodtu procenta
mortality na doporu€ovanou aplikaéni koncentraci neji¢innéjsina dospélce piipra-
vek propargite (Omite 30 W) s 95% ucinnosti. Zhruba na stejné drovni jsou
bromopropylate (Neoron 50 EC) a amitraz (Mitac 20 EC) s vyS§{ nez 80%
dcéinnosti. Pouze 60% mortalita byla pozorovéna u dicofolu (Kelthane WP). Tento
pripravek vSak prekvapivé prokdzal velmi vysokou d¢innost na embryondlni stadia
(95%) a podobné tomu bylo i u bromopropylatu a amitrazu. Naopak, nejslabs{
ovicidni i¢innost byla zaznamendna u propargitu (75 %) - obr. 1 a tab I.

Z perspektivnich pesticidi se nejlépe osvédCil novy akaricidni piipravek
s aficidnim d¢inkem acrinathrin (Rufast 15 EC). Vysokou ii¢innost na embryonalni
stadia potvrdily ovicidy clofentezine (Apollo 50 SC) a hexythiazox (Nissorun
10 WP), po jejichZ aplikaci byla pozorovana 100% mortalita vajic¢ek. O néco niZs{
ovicidni i¢inek byl zaznamenén u flufenoxuronu (Cascade 5 EC).

Velmi nizky akaricidni i¢inek se projevil u fenpropathrinu (Danitol 10 EC)
a aficidu imidaclopridu (Confidor 25 WP).

Z pyrethroidl, které se pouZivaji v ochrané chmele proti msici chmelové, byl
nejicinnéj$i fluvalinate (Mavrik 25 EC). Mnohem niZ3{ akaricidni d¢innost byla jiZ
zaznamendna u biphentrinu (Talstar 10 EC) a lambdacyhalothrinu (Karate 5 EC).

Pripravky diazinon (Basudin 60 EC) a cyfluthrin (Baythroid EC 050) v 0,1%
aplika¢ni koncentraci zpisobuji jen asi 60% mortalitu dospélct T. urticae. Na
rozdil od diazinonu, byl u cyfluthrinu pozorovén i ovicidn{ d¢inek.

Z vysledkl pokusu vyplyvé, Ze by se t&ZiSt€ ochrany chmele proti T. urticae
mélo postupné presunout od klasickych akaricidd (propargite, dicofol, amitraz,
brompropylate, azocyclotin) na pouZiti ovicidi s dlouhodobou rezidudlni
i¢innosti (clofentezine, hexythiazox). Z perspektivnich piipravki se nejlépe
osvéd¢il acrinathrin (Rufast 15 EC), ktery prokézal i vysoky aficidni iinek a byl
proto jiZ zaregistrovan v ochrané chmele proti $kodlivym &initelim.
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Doslo dne 21. 5. 1992

J. Vostrel (Hop Research and Breeding Institute, Zatec, Czech Republic)

The effects of some pesticides treatments on two-spotted spider mite (7. urticae)

Two-spotted spider mite (Tetranychus urtiace) is after damson-hop aphid
(Phorodon humuli) the second most dangerous pest of hop plants in Bohemia. Its
economic importance has been increasing in the last two decades due to one-sided
chemical protection which brought about a serious decrease of its natural enemies that
in past played a very important role in its regulation. Not only that its predators were
decimated but resistant spider mite populations have been selected as well. In 1972
its resistance to thiometon and dimefox was observed for the first time Thiometon and
dimefox were used for the control of damson hop aphid and were at that time very
effective on spider mites too.

Under unusually hot and dry weather conditions during June and July in 1976
outbreaks of two-spotted spider mite occurred and it was found out that some
organophosphorous compounds have become totally ineffective against populations
from hop gardens.

Since that time special acaricides have been introduced into hop protection against
this pest.

As the last extensive laboratory tests were made at the end of the decade before last
we found it necessary to repeat those experiments to find out the real effectiveness of
those pesticides which have been used in practical hop protection for many years on
one hand and the efficacy of some new perspective pesticides on the other hand.

The effects of seventeen pesticides were tested on adults and eggs of two-spotted
spider mite under laboratory conditions.
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A collection of thirteen populations from Bohemian hop gardens was examined for
the efficacy of the two most frequently used acaricides (dicofol, propargite).
A recommended application concentration, which is normally used in practice
(0.2 %), was sufficient in 70 % of the tested populations (dicofol). Better results were
obtained if we used the second acaricide, propargite (Omite 30 W) because only two
populations had lower percentage of mortality than a hundred.

In laboratory tests carried out with the pesticides a modified method of resistance
detection, recommended by FAO, was used. Discs of host-plant leaves were treated
by spraying in a sedimentation tower with the appropiate concentrations and the
exposure of T. urtiace females followed. Their mortality was checked after 24 and 48
hours. If the ovicidal effect was examined, the eggs were exposed to pesticides and
after having emerged from eggs the mortality of larvae was found out. The values
LCs0, LCg0 and C 100 M were stated.

From the group of perspective pesticides the best results were obtained after using
the pyrethroid acrinathrin (Rufast 15 EC), high efficiency of which was also proved
under field conditions. Fluvalinate (Mavrik 25 EC) was much more efficient on
T. urticae populations than biphentrin (Talstar 10 EC) and lambda-cyhalothrin (Karate
5 EC). These insecticides are frequently used in Bohemian hop gardens.

Diazinon (Basudin 60 EC) and cyfluthrin (Baythroid EC 050) which are used in the
gardens that are designated for export to the US A caused about 60% mortality of spider
mite adults. On the contrary to diazinon an ovicidal effect was observed in the case
of cyfluthrin.

Tetranychus urticae Koch.; dicofol; propargite; laboratory tests; efficacy; mortality;
acaricides
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REAKCIA ODROD OBILNIN K HETERODERA AVENAE WOLL.
PATOTYPU HA 12

BoZena VALOCKA, Marta SABOVA, Marta LISKOVA

Helmintologicky uistav SAV, Hlinkova 3, 040 01 Kofice

Bola sledované reakcia 85 odrod obilnin — genetickych zdrojov (ozimnd
pienica 25 odrdd, jamy jamefi 35 odrdd a ovos 25 odrdd) k Heterodera
avenae patotyp Ha 12. Pri 10 odrod4ch ozimnej pSenice, 35 odrodé4ch jarného
jadmeiia a 6 odrodich ovsa bol zisteny nizky aZ velmi nizky stupeii
nichylnosti k Heterodera avenae.

odrody obilnin; genetické zdroje; Heterodera avenae; stupeii nichylnosti;
rezistencia

Stidium v§skytu a rozsirenia hidatka ovseného Heterodera avenae Woll. v CR
a SR ukdzalo priamu z4vislost medzi zastipenim obilnin v osevnych postupoch
a stupiiom zamorenia pody cystami parazita (Sabov 4 et al, 1980, 1988).
Ochrana obilnin proti tomuto parazitovi spo¢iva hlavne v prevencii, alebo v takych
spdsoboch, ktoré spiiiaji ekologické kritéria. Pri takomto postupe méZeme Skody
sposobované hddatkom ovsenym v ohrozenych oblastiach eliminovat pestovanim
odrdd obilnin, ktoré si rezistentné, resp. tolerantné k parazitovi. V mnohych
krajinich sa tento spdsob ochrany tspe3ne realizuje (Andersson, 1982;
Cook,York,1982;Decker,Fritzsche,1991). Aj ked §fachtenie na
rezistenciu obilnin k Heterodera avenae nie je v CR a SR zahrnuté do $lachti-
teIskych programov, nas$im cielom je v sicasnosti zistit stupeii rezistencie ¢o
najSir§ieho sortimentu obilnin (genetické zdroje, povolené odrody, novoslachtené
odrody) k Heterodera avenae patotypu Ha 12, ktory sa vyskytuje na celom tizemi
CRaSR(Sabovi4 etal., 1990) a na zdklade vysledkov vytypovat a charakte-
rizoval odrody vhodné pre dalfie $lachtenie alebo na rajonizéciu do oblasti
ohrozenych hidatkom ovsenym. Doteraz bola zistend reakcia vybranych odréd
obilnin rajonizovanych na Gzemi CR a SR ako aj niektor§ch novosFachtenych
odréd (Valock4d etal, 1992).

Predkladany prispevok je st&astfou projektu §tidia parazitohostiteI'skych vzta-
hov pri heteroder6ze obilnin a prindSa vysledky reakcie odrod, ktoré predstavuji
genetické zdroje pre 3lachtenie obilnin v naSich podmienkach, k Heterodera
avenae patotypu Ha 12.
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MATERIAL a METODY

K préici sme vybrali 85 odréd obilnin (25 odrdd ozimnej pSenice, 35 odrdd
jarného ja¢meria a 25 odr6d ovsa) a sledovali sme ich reakciu k napadnutiu
héddatkom ovsenym Heterodera avenae patotyp Ha 12. Osivo testovanych odr6d
poskytli VORV Piestany (ozimnii pSenicu a jarny ja¢meii) a SELGEN Ustav pro
$lechténi rostlin Praha, SS Krukanice (ovos).

Pokusy boli zaloZené v piatich opakovaniach v skimavkéch s kontaminovanou
podou (10 cyst/100 g pody). Tri dny po sejbe sme pridali suspenziu 2000 lariev na
rastlinu. Skiimavky boli umiestnené v kontejneroch v prirodzenych podmienkach
pocas vegetacného obdobia. P6da v skiimavkach bola udrZiavand priemerne vlhk4.
Reakcia testovanych odrdd sa hodnotila podla pocdtu bielych cyst parazita na
korefioch v pomere ku kontrolnej ndchylnej odrode v nisledovnej 3kile -
nichylnosti (v %) pouZivanej Rumpenhorstom (osobné informécia):

gi velmi nizka 0-2%
1. veImi nizka aZ nizka 2,1-5%
*IIL nizka 51-15%
Iv. nizka aZ stredni 151-15%
V. stredné . 30,1 -50 %
VL strednd a¥ vysok4 50,1-70 %
VIL vysok4 70,1 -90 %
VIIL vysok4 aZ velmi vysok4 90,1-110%
IX. velmi vysoki 110 %

Kontrola (100 %) ozimn4 pSenica Remia, jarny ja¥meii Horal, ovos Zlafdk
+ stupne L. II. a IIL. - rezistentné

VYSLEDKY a DISKUSIA

Ozimna psSenica (tab. ) — Testovali sme 25 odréd ozimnej pSenice, ktoré
reagovali k Heterodera avenae pomerne vyrovnane. ViacSinou vykazovali stuperi
néchylnosti nizky aZ stredny (IIL. - V.). 10 odr6d dosiahlo III. stuperi ndchylnosti
a moZno ich povaZovaf za rezistentné, z nich najlep$ie boli odrody 2218-41,
Fundulea 900 a Asiago. Naproti tomu najviac nachylné boli odrody Alcedo (V.),
Reiher (V.), Prostor (VL.).

140



Ochr. Rostl., 29, 1993 (2) : 139-145

I. Reakcia odrdd ozimnej pSenice k Heterodera avenae —Response of winter wheat varieties
to Heterodera avenae

i : Néchylnost*

Outs | Tl g, | Mool
Alcedo SRN 17| 13|14 20| 5 | 44 \'
Alpe ; Taliansko® 4 1 |10] 1|15 m
Asiago Taliansko 3 2 3 6 3 11 I
Axona Franctizsko’ 3 |13|10] 8] 3|23 v
Bucovina Rumunsko® - 5 6 2 - 13 III
Dartagnan Francizsko 8 5 11 5 5 21 v
Erytrosp. 444h 220 , 712 | 4|9]|3]16 v
Feng-Kang T 8 6 12 | 11 | 15 | 33 v
Florin Franciizsko 20| 4 |12 7| 4| 36 \'
Champion Francizsko - 31| 8| 3| 4|37 \'
Korana Juhoslavia® 3 |1 |1n| 3 |15] 27 v
Ljut. 283440 145-4 | SNS 1|1 9| 410]|10] 21 v
Ljut. 360 K 2/1 SNS 6 | 6|3 ]| 5| 4] 15 111
Montana 10 3 6 4 15 | 31 v
Pantus SRN 02|46 21|15 I
Parada Polsko'® 2 | 3|7 |12]19] 27 v
Prostor Bulharsko'! 61221 - |17 53] wI
Reiher SRN 24|10 7 |15 14] 45 \'
Zlatostruj Bulharsko 5 3 6 4 2 12 11T
2218-41 Bulharsko 2 l2zl3|l2|l2]| 7 I
5574-2 Bulharsko 1 |18 3|6 |12]|25 v
Fundulea 4 Rumunsko 11 7 10 1 8 23 v
Fundulea 132 Rumunsko 2 1 1 5 10 12 I
Fundulea 705 Rumunsko 9 1 8 0 3 13 III
Fundulea 900 Rumunsko 2 |1 3|33 |49 I
Remia (kontrola) 29 | 53 ( 45| 30 | 18 | 100

— nehodnoceno — not evaluated

Lvariety; Zorigin; number of white cysts of H. avenae per plant; 4susceptibility; sdegree, Sltaly;
7France; ®*Roumania; *Yugoslavia; !°Poland; 'Bulgaria
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IL. Reakcia odrdd jamého ja¢meiia k H. avenae —Response of spring barley varieties to H. avenae

1 Podet bielych cyst Néchylnost*

Odroda Pévod® H. avenae na 1 rastlinu [%] stupeﬁs
Agnes Svédsko® 1 2l o] o] 1 3 I
Anker Dénsko’ o|lo|lof|o| o] o I
Aphrodite SRN 0 1 0 2 2 3 I
Berezinskij SNS 2 1 3 o 1 6 I
Contesse SRN 4 4 1 2 0 7 I
Flavia Svédsko 1 6 1 1 0 6 I
Formula Svédsko 1 2 1 1 5 6 I
GKSC 72214 Madarsko® 2 3 1 0| 2 5 I
Grozov Holandsko’ 1 2 | 2|35 8 I
HVS 2.5606-39-83 | SRN 1 2 2 1 3 6 il
Cheri SRN 1 4 |0 2 1 5 i
Jubiljar SNS 2 2 1 0 4 6 I
Odezskij Holandsko 2 2 | o 2 3 6 11
Prisma Holandsko 1 7 1 1 0 6 il
Semira Svédsko 1 1 3 3 2 6 I
Sewa SRN 1 5 6 3 5 12 I
Toga SRN ol o] o 3 0 2 I
Zulu V. Briténie'® 2 | o | 4| 1 2| 6 )
Balerina SRN 3 1 0 1 3 5 i
Dina SNS 1 - 2 - 3 6 Im
DB 132 1 1 2 1 2 4 I
Ewita Svédsko 0 4 2 1 1 5 Il
Charkovskij SNS 7 3 0 3 2 9 I
Joline V.Briténie 3 2 | 3 2 1 | 10 I
Logra Spanélsko 3 5 3 0 6 11 I
Olont Mongolsko'! 2 | 2|1 1 0| 4 1
Pallas Svédsko 6 2 4 0 0 7 I
Patrik Svédsko 1 3 1 6 0 7 I
Phanton SRN 2 4 2 2 3 9 11
Princezze SRN 0 8 4 3 1 | 10 11
Salome SRN 2 o| o 0 1 2 I
Steffi SRN 3 0| 2 5 2 5 11
Stina Dénsko 1 1 1 3 2 5 II
Tagide Portugalsko'? 2ol 2o o] 3 1
Verner Svédsko 2 0 0 2 2 4 I
Horal (kontrola) 11 26 | 31 15 52 | 100

For 1-5 see Table I; *Sweden; "Denmark; #Hungary; *Holland; "°Great Britain; "' Mongolia; '?Portugal
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Jarny ja¢mei (tab. II) — Testovanych 35 odr6d jarného jaémeiia vykazovalo
velmi nizku ndchylnost a vyrovnané vysledky. Ich reakcia k Heterodera avenae
zodpoveda stupiiu ndchylnosti I. aZ ITI. (vel'mi nizky aZ nizky), preto vSetky moZno
povaZovat za rezistentné. Najlepsie boli odrody Anker (I.), Toga (I.) a Salome (L.).

Ovos (tab. III) — Testovanych 25 odrdéd ovsa vykazovalo vicSie rozdiely
v ndchylnosti k Heterodera avenae ako pri predchiddzajicich druhoch obilnin.

ITL. Reakcia odrdd ovsa k Heterodera avenae — Response of oat varieties to Heterodera avenae

. Poget bielych cyst Néchylnost®
Odroda' Pévod’ H. avenae nz’l ra‘;ytlinu3 (%] stupex‘is
Akiwase Japonsko® 32 6 35 | 33 9 65 VI
Alf SRN . s 1100]2 ]| 7| 30 v
Auron CSFR - 16 | 2 4 | 10| 22 v
Bruno SNR 2 | 2 . 2 1 4 i
Calibre Kanada’ 12| 11 [ 27| 24| 29| 58 VI
Diadem CSFR 2 2 3 5 4 | 10 111
Dolly Franciizsko® 3 (7| 5|73 /|14 I
Dukiét Polsko’ 3 1151325 6 | 35 v
Ebene Francizsko 4 11 - 15 3 16 IV -
Elin Svédsko'® 2 |10]| 5 |13] 3|18 v
Explorer Rakisko'' 8 | 3 |10 8 | 7|20 v
Flocon Francizsko 18 17 7 6 20 38 \'
Hirondel Francizsko 7 2 8 3 5 14 IIT
11-86-6408 USA 6 | 8| 9 5 5 | 18 v
Johanna Francizsko 5 4 8 14 16 26 v
Jumbo SRN 12106 | 5| 9|24 v
Klaus SRN 9 | 12| 23| 19| 8 | 40 \'
KR-91-50 CSFR 26| 0 3 2 0 | 17 v
KR-91-850 CSFR 16 | 30| 17| 18| 9 | 51 VI
Malroo Australia'? 1m| 8| 7| 4 |21] 2 v
Perrine Francizsko 6 10 10 3 0 11 III
Santor PoIsko 5 9 3 9 10 20 v
Tomba SRN 4 5 119 2| 9 |22 v
Wallaroo Australia 0 0 2 3 6 6 III
Wiesel SRN 15| 5|6 |12 4|24 v
Zlafik (kontrola) 11 26 | 31 15 52 | 100

For 1-5 see Table I; SJapan; "Canada; ®France; *Poland; 1°Sweden; ! Austria; '?Australia
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Ich reakcia kolfsala od II. do IV. stupiia nidchylnosti. NajlepSie z hFadiska
rezistencie bola odroda Bruno v II. stupni a dal$ich paf odr6d v III. stupni
(Wallaroo, Perrine, Dolly, Hirondet a Diadém). NajnichylnejSie boli odrody
Akiwase (V1.), Calibre (VI.) a KR-91-850 (VL.).

Vysledky uk4zali, Ze medzi testovanymi odrodami predstavujicimi genetické zdroje
pre STachtenie obilnin v nasich podmienkach bolo 35 odr6d ja¢meria, 10 odréd ozimnej
pienice a 6 odrdd ovsa s vefmi nizkou aZ nizkou nichylnostou k Heterodera avenae
patotypu Ha 12. Tieto odrody moZno povaZovat za rezistentné.

V porovnani s vysledkami dosiahnutymi pri testovani domécich povolengch
a novo$Pachtenych odréd (Valock 4 et al,, 1992) bol stupeti néchylnosti k Hete-
rodera avenae u odr6d predstavujicich genetické zdroje podstatne niZ$i. Napriklad
medzi domécimi povolenymi odrodami len tri odrody ja¢meiia (Bonus, Koral, Orbit)
a dve odrody ovsa (Adam a Diadém) moZno povaZovafl za rezistentné. Odrody
s nizkym stupiiom n4chylnosti mdZu vytvorit vichodiskovii bdzu odrdd s vlastnostami
rezistencie k uldcidim Heterodera avenae patotypu Ha 12 v geografickych
podmienkach CR a SR.
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B. Valockd, M. Sabovd, M. Liskovd (Helmintological Institute of the Slovak Acadenty
of Sciences, KoSice, Slovak Republic)

Response of cereal cultivars (genetic sources)
to Heterodera avenae Woll., pathotype Ha 12

Under the study of host-parasite relationships in heteroderosis of cereals the
response of 85 cultivars to Heterodera avenae pathotype Ha 12 was studied. There
were 25 winter wheat cultivars, 35 spring barley cultivars and 25 oat cultivars,
representing genetic sources for cereal breeding in CR and SR. Low to very low degree
of susceptibility to Heterodera avenae was found in 10 winter wheat cultivars, 35
spring barley cultivars and six oat cultivars.

Quality of these cultivars, in terms of their nematode resistance, should be
considered for use in breeding and regionalisation in the areas threatened by cereal
cyst nematode.

cereal cultivars; genetic sources; Heterodera avenae; degree of susceptibility;
resistance

Z VEDECKEHO ZIVOTA

100. vyroci objevu rostlinnych viri Dimitrijem IvanovicemIvanovsk ym

Pied sto lety rusky vé€dec D. I. Ivanovsky pii studiu mozaiky tabidku objevil
pivodce choroby, ktery pozd&ji dostal ndzev virus. Ivanovskému se podafilo zdkladn{
rozliSen{ patogena od ostatnich mikrobd. Zjistil, Ze infek&ni agens ze ¥fdvy tabdku se
symptomy mozaiky prochézi pfes bakteridlni filtr a zistdva pfitom infek&ni. Vysledky
t&chto pokusi byly uvedeny v jeho doktorské disertaci ,,O dvou chorobach tabaku*,
kterou Ivanovsky predloZil na kyjevské univerzité ve svych 27 letech v roce 1903.

O nékolik let pozdgji zjistil, Ze také infek&ni agens ze Zivo&ichl — plivodce slintavky
prochézi bakteriologickym filtrem. Tim doloZil unikétnost svych vysledku. Je skoda, Ze
se Ivanovsky dile tomuto problému nevénoval. Dalsi svou &innost zamé&fil na peda-
gogickou préci a na studium fyziologie rostlin. Napsal u€ebnici ,,Fyziologie rostlin“,
ktera vySlaroku 1919 v Rostové na Donu. Skute¢nost, Ze se ve své dob& nemohl v&novat
dal$imu studiu vird, nebyla ndhodnd, protoZe v této dob& nemél k dispozici ani
pfistrojové vybaveni, ani neznal diagnostické metody vird, nebof tyto byly rozpra-
coviny mnohem pozd&ji. V €em tkvi piinos Ivanovského? Podle jeho nédzoru
dynamika Sifeni viru mozaiky tabdku v piirodé vychdzi z poznatku, Ze pfiznaky
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mozaiky je moZné pozorovat na rostlindch tabaku dva aZ tfi tydny po vysadb& (lehce
pfenosny virus mozaiky tabdku se pfena$i sadbou poran&nych sazenic tabdku).

Zdrojem infekce je podle Ivanovského ptida: ,,V plantaZich tabdku, zaloZenych na
panenské pidé jsme rostliny tabdku s pfiznaky mozaiky nepozorovali“. Dal$i vyznam
jeho pozoroviéni spociva v tom, Ze pocCet rostlin s pfiznaky mozaiky se s postupem
vegetace nezvySoval, coZ bylo vysvétleno tak, Ze rostliny tabdku jsou od sebe natolik
vzdéleny, Ze v tomto obdobi nedochézi k vzdjemnému dotyku rostlin spojenym s jejich
mechanickym poranénim, a tim k pfenosu infekce. Zajimal se také o moZnost pfenosu
viru mozaiky tabdku semenem tabdku. Prokézal infekci extraktem pfipravenym
z nezralych semen tabdku. Svymi pokusy dokézal, Ze virové agens vyvoldvajici
mozaiku tabdku nelze pfenést semenem tabiku, ale pouze kontaminovanym povrchem
semene. Ivanovského také zajimala otdzka udrZeni infek&nosti viru mozaiky tabdku
ve vysuSeném rostlinném materilu a na rostlinnych zbytcich v pidg.

Vé&decko-pedagogicka price Ivanovského je spojena s rostovskou a s varSavskou
univerzitou. V roce 1901 byl jmenovan mimofddnym profesorem na katedfe anatomie
a fyziologie rostlin. Na varSavské univerzit€ pokraCoval v tradicich petrohradské
univerzity. Prohluboval zde metody fyziologie rostlin, kromé& toho byl zapojen do
pedagogické prace. Ridil redakci var§avského univerzitniho &asopisu.

Na podzim roku 1915 pfechdzi z VarSavy na univerzitu v Rostové. Studenty vedl
zejména k samostatnému dsudku. KaZdou pfednaSku doplioval obrdzky a bohatym
dokumentanim materidlem. Na cviCenich seznamoval studenty s anatomii vege-
tativnich orgdnd za pouZiti mikroskopické techniky.

V roce 1916 podal ndvrh na zfizeni katedry obecné fyziologie a na nutnost zavedeni
kursu obecné bakteriologie. Oba jeho ndvrhy byly pfijaty. Od roku 1916 aZ do roku 1920
pusobil aktivné na rostovské univerzit® i jako pfedseda Pfirodovédecké spoleCnosti.
V poslednich letech svého Zivota dokonCoval vysoko¥kolskou u€ebnici fyziologie rostlin,
kterou origindlné zpracoval. Ivanovsky zemfel v roce 1920 v Rostové na Donu.

U pfileZitosti jubilea 100. let od objevu rostlinnych vird uspofddala ve dne 2. aZ
6. z4fi 1992 Rostovsk4 statni universita védecké sympozium. Sympozia se ziCastnilo
vice neZ 60 rostlinnych virologi z riznych republik Spole€enstvi nezdvislych statd,
z Litvy, Madarskaaz Ceskoslovenska. Hlavni okruh referati se dotykal problematiky
epidemiologie viru mozaiky tabdku, jeho kmeni, vyuZiti preimunity rdzn& viru-
lentnich kment v praxi, pfenosu viru mozaiky tabdku fepnym osivem, zvySeni
odolnosti rostlin k viru mozaiky tabdku pfirodnimi preparéty a citlivosti riznych
odrtd a hybridd k viru mozaiky tabdku. Na sympoziu byly pfedneseny i pfispévky ze
studia virt obilnin, cukrovky, brambor, ovocnych dfevin (virus Sarky §vestky), zelenin
a okrasnych rostlin. Metodicky bylo sympozium zaméfeno na pouZiti sérologickych
a elektronmikroskopickych metod. Pozornost byla také vEénovdna zmé&ndm metabo-
lismu rostlin v disledku napadeni viry.

Sympozium bylo distojnou vzpominkou na vyznamného védce — D. L
Ivanovského.

Ing. Jifi Chod, DrSc.
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REGULACE PLEVELNYCH SPOLECENSTEV V JETELOVINACH
Zisis BOJAS

Vyzkumny ustav picnindrsky, 664 41 Troubsko u Brna

V maloparcelkovych polnich pokusech byl sledovan vliv novych herbi-
cidnich piipravkil na hubeni dvoudéloZnych a jednodéloZnych pleveld
v zaklddanych porostech jetele plazivého (Trifolium repens L.) a $tirovniku
rizkatého (Lotus corniculatus L.). Nejefektivn&ji herbicidni d¢inek na
dvoudé&loZné plevele mély piipravky Pivot 100 LC a Dicopur MP; pii vyskytu
Matricaria spp. a Galium aparine se dosihlo velmi dobrych vysledkii
s kombinaci Dicopur MP + Basagran forte. Piipravek Pivot 100 LC je velmi
selektivni vi¢i Stirovniku riZzkatému (Lotus corniculatus L.) i pii vysokych
davkach. Piipravky Focus ultra, Agil EC a Targa vykazovaly dobry G¢inek
na jednod&lozné plevele.

herbicidy; postemergentni aplikace; jednod€loZné a dvoudg&loZné plevele;
fytotoxické ucinky

Plodinami, které spliiuji poZadavky vyuZivéini veskeré zemédélské pidy, véetné
hor$ich méné drodnych pid, jsou barevné jeteloviny - jetel plazivy (bily), jetel
nachovy (inkarndt), jetel zvrhly a $tirovnik riZkaty (B o j a s, 1988a,b). Barevné
jeteloviny (zejména jetel bily) maji velky vyznam jako komponent luénich
a pastevnich smé&si. Jetel plazivy se vyznacuje i nejmensi inkrustaci, obsahuje ze
vSech jetelovin nejméné ligninu a jeho prednosti je i vysokd stravitelnost a velmi
priznivé sloZeni aminokyselin. Jak uvadi P al4d n (1985), jetel plazivy (Trifolium
repens L.) zanechdvd v pidé€ rezidudlni dusik, zlepSuje kvalitu pice a vyrovndvd
produktivitu.

V porostech jetele plazivého a §tirovniku riZkatého (Lotus corniculatus L.) se
vyskytuji velmi nebezpecné plevele, a to bud jednodé€lozné, nebo dvoudéloZné.
V porostech jetele plazivého a Stirovniku riZkatého na semeno jsou velmi
nebezpecné plevele jako Melandrium spp. a Rumex spp. Rybak (1981)
uvéddi jako nejvhodné;jsi (bez ohledu na zplisob vysevu - bud do kryci plodiny,
nebo jako Cisty vysev) prokdzanou aplikaci Basagranu proti dvoudéloZznym
plevelim. Dobré vysledky pfi ni¢eni jednod&loZnych plevell uvadi ve své prici
Bojas (1988a,b).

147



Ochr. Rostl., 29, 1993 (2) : 147-153
MATERIAL a METODY

V letech 1989 aZ 1991 byla v maloparcelkovych pokusech sledovéna d¢innost
novych herbicidnich pfipravki na dvoudé&loZné plevele a jednodéloZné plevelné
travy. KaZd4 varianta byla oSetfena ve tyrech opakovénich a pro srovnéni byly
ponechény také vananty bez chemického oSeti'eni (kontroly). Velikost parcel byla
8 x 1,25 m, tj. 10 m® V prib&hu ro&niho vegetadniho obdobi byla sledovéna
herbicidni G¢innost na plevele a fytotoxicita u kulturnich rostlin.

Varianty oSetreni pouZité v pokuse jsou shrnuty v tab. L.

VYSLEDKY a DISKUSE

V této préci jsme se zamérili na hubeni dvoudé&loZnych a jednodé€loZnych pleveli
— zejména Chenopodium spp., Amaranthus spp., Matricaria spp., Galium
aparine, Rumex spp., Agropyron repens, Avena fatua a Echinochloa crus-galli.
Tyto plevele patii mezi nejrozsirenéj$i a odolné vici nékterym herbicidim,
pfi¢emZ plisobi ztrity na vynosech barevnych jetelovin. Bylo zjidténo, Ze pii
silném zapleveleni se sniZuje také opyleni hldvek.

V maloparcelkovych pokusech byl sledovan vliv herbicidu ze skupiny imida-
zolinonu - Pivot 100 LC na jetel plazivy a také jeho ufinnost pfi hubeni
dvoudéloZnych pleveld. Tento pfipravek mél velmi dobrou herbicidni i¢innost
na Sirokou $kélu dvoud&loZnych pleveld ve fazi &tyf listd. U&innost dos4hla a¥
80 %, bez projevu fytotoxicity na jetel plazivy. Pfipravek ale nepisobil na
Chenopodium spp., ktery byl zastoupen nejpocetnéji. Pro sniZeni davky
piipravku jsme kombinovali ptipravek Pivot 100 LC se smécedlem Atlas SCS,
¢imZ se ddvka sniZila aZ o 30 %. Fytotoxicita se neprojevila.

V pokusech byl dile experiment4lné€ zkouSen novy postemergentni pripravek
Dicopur MP. Apllkovén byl na porost siln& zapleveleny Chenopodium album
(primé&mé 230 ks/m?). Pripravek byl aplikovédn v rlistové fazi pleveld 4 aZ
6 listi a herbicidni d¢innost byla 100 %, bez projevu fytotoxicity (tab. II).
V pokuse jsme sledovali i vliv ristové fdze Chenopodium album na citlivost
k herbicidu Dicopur MP. Aplikace byla provedena v dobé&, kdyZ Chenopodium
album byl ve fazi 10 aZ 15 listd a rostliny mély vysku 40 cm. Pfi tomto oSetien{
byla zjisténa dcinnost 90 %. Lze konstatovat, Ze novy pfipravek Dicopur MP
je moZné aplikovat v riznych riistovych fazich — od 3 aZ po 15 listd. Pripravek
Dicopur MP piisobil také na Matricaria spp., Raphanus raphanistrum, Papaver
spp. a ¢aste¢né i na Cirsium arvense. Kombinace Dicopur MP + Basagran forte
méla zvySenou iéinnost na Matricaria spp., Galium aparine i Stellaria media.
Na zédklad€ vysledki lze hodnotit pripravky Pivot 100 LC a Dicopur MP
a kombinace s nimi jako perspektivni pro aplikaci u jetele plazivého.
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I. Varianty oSetfeni zafazené do pokusi v jeteli plazivém (Trifolium repens L.) a $tirovniku
ruzkatém (Lotus corniculatus L.) ™— Variants of treatment included into the experiments in

clover (Trifolium repens L.) and in bird ‘s-foot trefoil (Lotus corniculatus L.)

Vacianial Ucinn4 l4tka? Divia piipraviu
nézev’ obsah? -

Kontrola® = - -

Pivot 100 LC imazethapyr 100 g/1 0,71
; i e imazethapyr + sméedlo | 100 g/l 04T
g Dicopur MP MCPA + MCPP 400 + 100 g/l 31
§ | Pivot 100LC + imazethapyr + MCPA+ | 100+400+ 05421
£ Dicopur MP MCPP 1001 k
;-g; Dicopur MP + MCPA + MCPP + 400 + 100 + 2421
S Basagran forte bentazon + lutensol 480+ + 150 g/l

Titus 25 DF + DPX E 96 36 + 259 40g

Atlas SCS 1820 smécedlo

Harmony 75 DF thiameturonmethyl 75 % 20g

Focus ultra cycloxydim 100 g/1 41

Focus + Atlas SCS 1820 cycloxidim + smacedlo | 200 g/l 21

Agil EC propaquizafop 100 g/l 21

Kontrola - - -

; ; a)0,71

.:l: Pivot 100 LC imazethapyr 100 g/1 B)1.51*
3.: i’:;: ;(C%Iﬁ;) imazethapyr + smacedlo | 100 g/1 051
'E Titus 25 DF DPXE 96 36 25% 40¢g
§ g:‘,vlmzfiol)[é: o imazethapyr + 2,4-DB ‘ltgo%g/l = 0,5+41
S Focus ultra cycloxidim 100 g/1 41

Focus + Atlas SCS 1820 cycloxidim + sma¢edlo | 200 g/l 21

Agil EC propaquizafop 100 g/1 21

*Dévky smécedla Atlas SCS 1820 jsou uvadény v mnoZstvi 200 ml na 100 1 vody. V jednotlivych
variantach oSetfeni byly pouZity davky vody 300 Lha™! — Doses of wetting agent Atlas SCS 1820 are
presented in the amount of 200 ml per 100 | of water, doses of 300 1 of water per hectare were used

for particular variants of treatment

1

variant; Zeffective agent;

3

name; “content; dose of preparation per hectare; control
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U Stirovniku riZkatého bylo dosaZeno velmi dobrych vysledki s pfipravkem
Pivot 100 LC v ddvkich od 0,7 aZ do maximdlni ddvky 1,5 1/ha. Lze konsta-
tovat, Ze piipravek Pivot 100 LC je tolerantni k $tirovniku. V kombinaci Pivot
100 LC + d¢&. 1. 2,4-DB se zvysila d¢innost na Chenopodium spp. a Cirsium
arvense, bez projevu fytotoxicity.

V roce 1990/1991 byly v rdmci v§zkumu hubeni Rumex spp. v jeteli plazivém
a Stirovniku riZkatém experimentdlné zkouSeny piipravky na bézi sulfo-
mocovin. Tyto pfipravky predstavuji v§znamnou racionalizaci v hubeni pleve-
14. V naSich pokusech jsme pouZili herbicidy Harmony 75 DF a Titus 25 DF.
Harmony 75 DF (thiameturon-methyl) v ddvce 20 g/ha mél velmi dobré vysledky
v hubeni Rumex spp., ale byly zjiStény fytotoxické Ginky na jetel bily.

IL. U&inek herbicidti na jednod&lozné a dvoud&loZné plevele u jetele plazivého (Trifolium
repens L.) — Effect of herbicides on monocotyledon and dicotyledon weeds in clover
(Trifolium repens L.)

Plevele! lgé)vlcth D'&Of,m lO(I;lI‘.,,(ét + Dll\‘/:l?’p-‘i-“ ZTS, tll)l'; l:':;g:s %gél
Dicopur MP | Basagran

Chenopodium album 9 1 1-2 1 1-2 9 9
Echinochloa crus-galli 4 8 4 9 1-2 | 1-2 | 1-2
Amaranthus spp. 1-2 2 1 1-2 | 3-4| 9 9
Matricaria spp. 9 3-4 3-4 1 2-3 9 9
Agropyron repens 9 9 9 9 1-2 2 1-2
Stellaria media 1-2 5 2 2 4 9 9
Avena fatua 3-4 9 3 9 1 1 1
Raphanus raphanistrum| 2 2 1 1 3 9 9
Galium aparine 2-3 4 2 1-2 2-3 9 9
Capselabursa-pastoris | 1-2 2 1 1-2 4 9 9
Vydrol obilovin? 4 9 9 9 1 1 1
ll:l};tzcl?‘t,:;;;:na u jetele 1 1 1 1-2 9 1 1

Plati pro tab. II a III — Holds for Tables II and III:

V{sledky pokusti za roky 1989 aZ 1991 hodnoceny podle stupnice EWRC — results of the experiments
over the years of 1989 to 1991 evaluated according to the EWRC scale

Utinnost: stupeii 1 = nejlepsi; stupefi 9 = nejhorsi — Efficiency: grade 1= the best; grade 9 =the worst
Fytotoxicita: stupeii 1 =bez priznaki; stupeii 9 = velmi silnd— Phytotoxicity: grade 1 =symptomless;
grade 9 = very strong phytotoxicity

!weeds; 2crumbling the cereals; > phytotoxicity in clover
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Pripravek Titus 25 DF mél velmi dobrou i¢innost na dvoudéloZné i jednodéloZné
plevele i na Agropyron repens a Avena fatua, oviem se silnymi fytotoxickymi
icinky (tab. II a III). Lze konstatovat, Ze do barevnych jetelovin nelze aplikovat
herbicidy ze skupiny sulfomocCovin. Byla také experimentdlné zkousena aplikace
pripravku Titus 25 DF pred zasetim jetele bilého proti Agropyron repens a Avena
Jfatua, za 10 dnil po aplikaci byl jetel zaset. Rostliny jetele bilého vzchazely bez
priznaki fytotoxicity.

11 Uginek herbicidli na jednod&lo%né a dvoud&lozné plevele u Stirovniku rizkatého (Lotus
corniculatus L.) — Effect of herbicides on monocotyledon and dicotyledon weeds in bird‘s-
foot trefoil (Lotus corniculatus L.)

Plevele! Pivot |Pivot100LC [Pivot 100LQ Titus | Focus| Agil

100LC | + AdasSCS| +2.4-DB | 25DF | ultra | EC
Amaranthus spp. 1-2 1 1 3-4 9 9
Chenopodium spp. 9 9 2 2-3 9 9
Agropyron repens 9 9 9 1-2 |1-2| 1
Stellaria media 2 1-2 2 3-4 9, 9
Avena fatua 9 9 9 1 1 1
Sinapis arvensis 1-2 1 1 2 9 9
Polygonum spp. 1-2 1 1 2 9 9
Capsella bursapastoris 1-2 1 1 3 9 9
Fytotoxicita u dtirovniku rizkatého” | 1 1 1-2 9 1|1

lweeds; Zphytotoxicity in bird‘s-foot trefoil

Z vysledki naSich pokusi vyplynulo, Ze biologickym poZadavkim pyru plazi-
vého (Agropyron repens) velmi dobrfe vyhovuji porosty jetele plazivého
i $tirovniku riZkatého, a proto i pfi nizkém vyskytu v roce vysevu je nebezpeci
roz8iteni v prvnim uZitkovém roce. Pii zaplevelen{ jetele bilého 400 ks rostlin
Agropyron repens na 1 m? byl zni&en porost jetele bilého ze 70 aZ 80 %. Na silng&
zapleveleném pozemku Agropyron repens, Avena fatua a Echinochloa crus-
galli jsme pouZili aplikaci piipravkl Focus ultra, Focus + Atlas SCS 1820 a Agil
EC a icinek ve viech té€chto variantich se pohyboval od 85 do 90 %. U Agropyron
repens je nutné prizpisobit aplikaci herbicidu biologickym vlastnostem tohoto
plevele béhem vegetace.

Dobré vysledky pfi ni¢eni jednodé€loZnych pleveld uvadéji ve svych pracech
Zeméanek, Mikulka (1981,1982) a Bojas (1988a,b).
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Dile jsme zkousSeli vliv pfiZinan{ jetele bilého na zacdtku butonizace na sniZeni
zaplevelenosti. Na zdklad& naSich pokusi nesniZil tento zpisob vyrazné mnoZstvi
pleveld, nékteré plevele regenerovaly.
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Regulation of weed communities in clover crops

We investigated the regulation of weed communities in colourful clover crops,
particularly in Dutch clover (Trifolium repens L.) and birdsfoot trefoil (Lotus
corniculatus L.), and the eradication of dicotyledonous and monocotyledonous weeds,
mainly Chenopodium spp., Amaranthus spp., Matricaria spp., Galium aparine,
Rumex spp., Agropyron repens, Avena fatua and Echinochloa grusgalli. These weeds
belong to the most widespread, and they contribute to losses of colourful clover crop
yields. The effects of new herbicidal chemicals on the eradication of di- and
monocotyledonous weeds were followed in established stands of Dutch clover and
birdsfoot trefoil in small-plot field trials. The highest herbicidal efficacy in the control
of dicotyledonous weeds was observed in a chemical Pivot 100 LC from the
imidazolinum group. Its herbicidal efficacy in the control of a large scale of
dicotyledonous weeds at a four-leaf stage was very good. The efficacy amounted to
80 per cent without any phytotoxic effects on Dutch clover. This chemical was not
effective to control Chenopodium spp. (Table III).
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A post-emergence preparation was applied experimentally. The applications took
place in Dutch clover stands. The efficacy amounted to 99 per cent without any
phytotoxic effects in the stands with heavy overgrowing with Chenopodium spp. (Table
II).

A chemical Dicopur MP was also effective in the control of Matricaria spp.
A tank-mix application of Dicopur MP and Basagran resulted in the increased efficacy
in the control of Matricaria spp., Galium aparine and Stellaria media. The herbicides
Pivot 100 LC, Dicopur MP and tank-mix application of Dicopur PM + Basagran can
be evaluated as promising for applications to Dutch clover.

The applications of Pivot 100 LC gave very good results in birdsfoot trefoil (Lotus
corniculatus L.). The tank-mix application of Pivot 100 LC + 2,4 DB increased the
efficacy in the control of Chenopodium spp. and Cirsium arvense without any
phytotoxic effects (Table IV).

In our trial chemicals from the sulphourea group Harmony 25 DF were used at a
rate of 20 g/ha. Their efficacy was very good in the control of Rumex spp. Strong
phytotoxicity appeared in birdsfoot trefoil and Dutch clover.

It is apparent that the herbicides from the sulphourea group cannot be applied to
colourful clover crops. The results of the trials have indicated that the stands of Dutch
clover and birds-foot trefoil comply with the biological requirements of couch grass
(Agropyron repens). Even though its occurrence rate may be low in the seeding year,
its large widespreading is imminent in the first crop year.

If the mfestanon rate of Dutch clover with Agropyron repens amounts to 400 plants
per 1l m the destruction of Dutch clover stand will make 70 to 80 per cent.

herbicides; post-emergence application; monocotyledonous and dicotyledonous
weeds; phytotoxic effects
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AKTUALITY

UCELENA TAXONOMIE ROSTLINNYCH VIRU

Pétd zprdva Mezindrodniho vyboru pro taxonomii vird, zvefejnénd v roce 1991
v kniZn{ publikaci ,Klasifikace a ndzvoslovi viri“, vydané nakladatelstvim Springer-
Verlag ve Vidni, prezentuje ucelenou taxonomii rostlinnych virti v rdamci vSech dosud
poznanych a klasifikovanych vird. Taxonomie byla precizné zpracovdna na zaklad&
dvaceti pevnych pravidel tymem nejfundovanéjSichrostlinnych virologt. Lze pfedpokla-
dat, Ze se v priStich letech nebude nijak podstatn€ ménit, stejn& tak, jako pocet Celedi
a skupin rodd. S pfesnou identifikaci taxonomicky dosud neza&lenénych rostlinnych vird
a virim podobnych agens miiZe vzniknout n&kolik malo novych skupin. Na druhé stran&
fada existujicich skupin miiZe byt charakterizovéna jako celedé.

K nejdiileZit&j$im pravidlim ndzvoslovi vird patii definice druhu, rodu a eledi viru.
Druh viru je pojem, ktery je obvykle reprezentovén seskupenim z riznych zdroji, nebo
populacemi z jednotlivého zdroje, a ktery je spolenym souborem vzorku, korelujiciho
stabilni vlastnosti, které oddéluji seskupeni od jinych seskupeni kmeni. Rod je skupina
druhil podilejicich se na ur&itych spoleénych charakteristikich. Celed je skupina rodd
se spolenou charakteristikou a zakon&eni jména Eeledi vird je ,, ...viridae.“ Druhym
nejddleZit&j$im pravidlem je definice ndzvu viru: Nédzev viru spolu s kmenovym
uréenim mus{ poskytnout nedvojsmyslnou identifikaci a nepotfebuje obsahovat rodovy
nebo skupinovy nazev.

Sestaveny seznam &eledi a skupin virt byl doplnén diagramy virt, aby poskytl
prehled univerzéilniho systému klasifikace viri. Uspofddéani prezentace Celedi a skupin
virti neobn4si Zddnou hierarchickou nebo fylogenetickou klasifikaci, ale pouze vyhodné
usporadani. Systém usporadani Celedi a skupin sleduje tato kritéria: 1. Povahu genomu
viru; 2. Po€etni uspofddani genomu viru; 3. Pfitomnost nebo absenci lipoproteinového
obalu. ProtoZe nejsou znamy Z4dné ss DNA viry s lipoproteinovym obalem, davaji
uvedena kritéria vznik sedmi seskupenim, zahrnujicim 74 ¢eledi a skupin vird. Pfitom
ss RNA viry s obalem jsou uspordddny na zdkladé& strategie genomu a ss RNA viry bez
obalu na zdklad& po&tu kusi RNA, které obsahuji jejich genom a morfologii virionu.

Rostlinné viry jsou zarazeny do 35 Celedi a skupin, pfiemZ Celedi Reoviridae,
Rh abdoviridae a Bunyaviridae obsahuji viry obratlovcii, bezobratlych a rostlin. Rostlinné
viry nejsou zastoupeny mezi nejsloZitéj$imi viry, které obsahuji ds RNA a lipoproteinovy
obal. Jsou vSak zastoupeny mezi viry s dvojvlaknovou ds DNA bez lipoproteinového
obalu. Za Celedi Papovaviridae je zafazena skupina Caulimovirus s typovym ¢lenem
Cauliflower mosaic virus (CaMV) — virus mozaiky kvétiku. Izometrické C4stice maji asi
50 nm v priméru. Jsou pfenosné mechanicky a m¥icemi semiperzistentnim zpusobem.
Do skupiny je zafazeno dalSich 10 &lend a 6 moZnych Elend.

Dalsi je Commelina yellow mottle virus skupina s baciliformnimi &4sticemi
130 x 30 nm a jednou molekulou ds DNA. Typovym ¢lenem (t. &l.) skupiny je
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Commelina yellow mottle virus (CoYMYV), ke skupiné& patfidal¥i dvaa 11 moZnych
&lent (2 -11).ZmoZnych ¢lend je nejzndmn&jsi virus zdufeni vyhonki kakaovniku
—cacaoswoolenshootviruspfendSeny Eervcia virusZlutésifovitostimaliniku—Rubus
yellow net virus (pfendSeny m¥icemi). Tyto viry nejsou pfenaSeny mechanicky nebo
velmiobtiZng&, v&tSinoujsou pfendSeny Cervci.

Mezi viry s jednovldknovou ss DNA je hned za prvni Celed Parvoviridae zafazena
velka skupina rostlinnych Geminivirt, se zdvojenymi E4sticemi (neiiplné ikosahedry)
18 x 30 nm. Skupina je rozdélena na podskupiny I, t. ¢l. maize streak virus (MSV) —
virus ¢arkovitosti kukufice, (4 - 5), I, t. ¢l. beet curly top virus (BCTV) — virus
vrcholové kadefavosti fepy, (4 - 0), aIll, t. €. bean golden mosaic virus (BGMV ) — virus
zlaté mozaiky fazolu (24 - 8), obsahujici dv& molekuly ss DNA. N&které gemini viry
jsou pfenosné mechanicky, ale obtiZn&€. Geminiviry podskupiny I a II jsou pfenaSeny
kiisi, podskupiny III molicemi perzistentnim zptsobem.

Mezi viry s ds RNA a lipoproteinovym obalem nejsou rostlinné viry zastoupeny.
Naproti tomu mezi viry s ds RNA bez obalu jsou v ¢eledi Reoviridae zastoupeny tfi
rody rostlinnych vird s Edsticemi velkymi 65 aZ 70 nm. Typovym &Elenem podskupiny 1
je wound tumor virus (WTV) — virus naddorovitostiran (2 - 0). Nukleova kyselina téchto
vird mé 12 segmentd. T. &l. podskupiny 2 je Fiji disease virus (FDV) — virus FidZijské
choroby (2 - 0) s 10 segmenty nukleové kyseliny. Dal$imi dvéma ¢leny podskupiny
jsou v CSFR popsané viry — virus sterilni zakrslosti ovsa a virus drsné zakrslosti
kukufice. T. &l. podskupiny 3 je rice ragged stunt virus (RRSV) - virus rozedrané
zakrslosti ryZe (0 - 1) s 10 segmenty RNA. Casticim chybi vn&ji kapsida, misto ni viak
maji 12 hrotd na jadru s primé&rem 50 nm. Tyto viry jsou pren4d3eny vyluin& kf¥isi
propagativnim a transovaridlnim zptisobem.

Druhou skupinou ds RNA viri (vylu¢n& rostlinnych) jsou Cryptoviry s izo-
metrickymi ¢asticemi o velikosti 30 aZ 38 nm a dvéma molekulami linedrni ds RNA.
Skupina je rozd€lena na podskupinu I. kryptoviru bilého jetele s t. €l. white clover
cryptic virus 1. (WCCV-1) (15 - 9) s Easticemi 30 nm a podskupinu II kryptoviru bilého
jetele s t. €. white clover cryptic virus 2 (WCCV-2) (3 - 1) s velikosti Eastic 38 nm.
Kryptoviry jsou pfenosné pouze semeném nebo pylem.

Mezi viry obsahujicimi ss RNA a lipoproteinovy obal jsou zastoupeny i viry infi-
kujici rostliny. V €eledi Rhabdoviridae s jednovldknovym senzovanym genomonem
jsou zaFazeny dv& podskupiny rostlinnych rhabdovird. Virové &4stice jsou baciliformnt,
100 aZ 430 nm dlouhé a 45 aZ 100 nm Siroké. T. 1. podskupiny A je lettuce necrotic
yellows virus (LNYV) — virus nekrotické Zloutenky salétu, (9) a t. &l. podskupiny B je
potato yellow dwarf virus (PYDV) — virus Zluté zakrslosti bramboru (3). Pravdé-
podobnych ¢&lent rostlinngch rhabdovird, u kterych je zndm vektor, je 28, aviak
nemohly byt rozdéleny do podskupin. Castice podobné &asticim rhabdoviri byly
nalezeny ve spojitosti s dal$imi 48 chorobami rostlin. Rhabdoviry jsou pfenosné kiisi
a mSicemi, vyjime&né sviluskami. N&které jsou rovn&Z prenosné §fivou.

V &eledi Bunyaviridae se sférickymi ¢4sticemi velkymi 80 aZ 100 nm v priméru
a tfemi molekulami ss RNA je zafazen jeden rod rostlinn§ch virli - Tospovirus obsa-
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hujici ss RNA se zmnoZenymi segmenty RNA. Typovym ¢lenem rodu Tospovirus
(a jedinym) je tomato spotted wilt virus (TSWYV) — virus brozovitosti rajete. Virus je
pfenasen tfasnénkami, pokusné mechanickou inokulaci.

V3echny dals{ rostlinné viry patfi k virim obshahujicim ss RNA bez obalu a jsou
sefazeny v ramci taxonomickych skupin na drovni rodu podle charakteru genomu
a tvaru &astic. Skupiny s monopartitnim genomem a izometrickymi ¢4sticemi:

Carmovirus, t. €l. carnation mottle virus (CarMV) — virus strakatosti karafidtu (7 - 9),
velikost 33 nm. Carmoviry jsou pfenosné mechanicky. Luteovirus, t. €l. barley yellow
dwarf virus (BYDV) — virus Zluté zakrslosti jeCmene (8 - 12), velikost 25 aZ 30 nm.
Viry pfenosné mSicemi perzistentnim zpisobem.

Skupina maize chlorotic dwarf virus (MCDV), t. €. MCDV - virus chlorotické
zakrslosti kukufice (0 - 2), polyedrické &astice 30 nm v priméru, viry pfenosné k¥isi
semiperzistentnim zpdsobem.

Marafivirus t. &l. maize rayado fino virus (MRFV) — virus jemné prouZkovitosti kukufice
(2 - 0), polyedrické &astice 31 nm v priiméru, viry pfenaSené perzistentn& kiisi, mnoZené ve
vektoru. Patf{ sem v CSFR identifikovany virus modré zakrslosti ovsa.

Necrovirus t. ¢l. tobacco necrosis virus (TNV) — virus nekrézy tabdku (1 - 2),
polyedrické &istice 28 nm v primé&ru, viry pfenosné houbou Olpidium brassicae,
pokusné mechanickou inokulaci.

Skupina parsnip yellow fleck virus (PYFV), t. &l. PYFV — virus Zluté skvrnitosti
pastifidku (0 - 1), izomerické &éstice 30 nm v priméru, viry pfendSené msSicemi
semiperzistentnim zplisobem, aviak pouze ve spojeni s pomocnym virem, pokusné
mechanickou inokulaci.

Sobemovirus, t. ¢l. southern bean mosaic virus (SBMV) — virus jiZni mozaiky fazolu
(9 - 6), izometrické &astice 30 nm v priméru, viry pfenosné semenem, snadno
mechanicky, nékteré téZ brouky.

Tombusvirus, t. €. tomato bushy stunt virus (TBSV) — virus kefi¢kovité zakrslosti
rajéete (11 - 0), izometrické &astice 30 nm v priméru. Ciéstice obsahuji krom&
genomové ss RRNA také satelitni, defektivni a dvé subgenomové ss RNA.
Tombusviry jsou snadno mechanicky pfenosné, nékteré téZ semenem a pidou. Virus
nekrézy okurek je prendSen houbou Olpidium radicale.

Tymovirus, t. ¢l. turnip yellow mosaic virus (TYMV) — virus Zluté mozaiky
vodnice (17 - 1), izometrické &4stice 29 nm v priméru, viry pfenosné mecha-
nicky a brouky.

Skupiny s monopartitnim genomem a casticemi tyckovitého tvaru

Capillovirus, t. &l. apple stem grooving virus (ASGV) — virus Zldbkovitosti kmene
jabloné (1 - 2), viry s flexibilnimi vlaknitymi ¢4sticemi 640 x 12 nm, pfenosné semenem
a mechanickou inokulaci.

Carlavirus, t. ¢l. carnation latent virus (CLV) — latentni virus karafidtu (26 - 29), viry
se slab& flexibilnimi &asticemi 610 aZ 700 nm dlouhymi a 12 aZ 15 nm S$irokymi,
pfenosné msicemi neperzistentnim zplisobem. Dva pravdépodobni €lenové skupiny
(cassava brown streak a cowpea mild mottle) jsou pfenosné molici Bemisia tabaci.

157



Ochr. Rostl., 29, 1993 (2) : 155-160

Closterovirus, t. ¢l. sugar beet yellows virus (SBYV) — virus Zloutenky fepy (9 - 12),
viry s velmi flexibilnimi ¢asticemi 700 aZ 2000 nm dlouhymi a 12 nm Sirokymi, nékteré
prenosné obtiZné mechanickou inokulaci, v&t§ina m3icemi, n&které Cervci a molicemi
semiperzistentnim zpisobem.

Potexvirus, t. ¢l. potato virus X (PVX) — X virus bramboru (17 - 21), viry s flexi-
bilnimi vldknitymi ¢4sticemi 470 aZ 580 nm dlouhymi a 13 nm 3irokymi, snadno
mechanicky pfenosné, €asto i kontaktem mezi rostlinami.

Potyvirus, t. €l. potato virus Y (PVY)— Y virus bramboru (72 - 84), viry s flexibilnimi
vldknitymi Casticemi 680 aZ 900 nm dlouhymi a 11 nm Sirokymi, pfenosné mSicemi
neperzistentnim zplisobem, néktefi pravdépodobni Elenové jsou piendSeni molicemi,
rozto€i a houbami. Experimentédln& jsou potyviry pfendSeny mechanicky a jednd se
o viibec nejrozsifen&jsi skupinu vird.

Tobamovirus, t. ¢l. tobacco mosaic virus (TMV) — virus mozaiky tabdku (11 - 2),
viry s ty€inkovitymi ¢asticemi 300 x 18 nm, snadno pienosné mechanickou inokulaci
a nékteré semenem.

Skupiny s bipartitnim genomem a izometrickymi casticemi

Comovirus, t. €l. cowpea mosaic virus (CPMV) — virus mozaiky lupiny (13 - 0),
izometrické &4stice 28 nm v prumé&ru, dva druhy linedrni pozitivn& senzované ss RNA,
tii druhy Eastic (bez RNA, s RNA-1 a s RNA-2). Comoviry jsou pfenaSeny brouky,
nékteré semenem, experimentalné snadno mechanicky.

Dianthovirus, t. &l carnation ringspot virus (CRSV) — virus krouZkovitosti karafidtu
(2 - 0), polyedrické &astice 31 - 34 nm v priméru, dvé molekuly RNA. Dianthoviry
jsou prenosné plidou a snadno mechanicky.

Fabavirus, t. ¢l. broad bean wilt virus (BBWV) — virus vadnuti bobu (2 - 0),
izometrické &4stice 30 nm v priméru, tfi druhy &4stic (bez RNA, s obsahem RNA-2
aRNA-1). Jsou pfenosné m¥icemi neperzistentnim zptisobem, snadno pfenosné mecha-
nicky, nepienosné semenem.

Nepovirus, t. ¢l. tobacco ringspot virus (TobRV) — virus krouZkovitosti tabiku
(27 - 8), izometrické &éstice 28 nm, tii druhy &astic (bez RNA, s obsahem RNA-2,
RNA-1) a ddle satelitni RNA v kapsidé pomocného viru. Nepoviry jsou Easto pfenosné
semenem a v&t§ina hidatky voln& Zijicimi v pidé. Experimentdlné jsou snadno
prenosné mechanicky.

Skupina pea enation mosaic virus (PEMV) — virus vyristkové mozaiky hrachu,
typovy a zéroveii jediny ¢len. Polyedrické Eastice 28 nm v priiméru, dva typy Eéstic
obsahuji dvé& molekuly linedrni ss RNA, nékteré kmeny viru obsahuji tfeti RNA, ktera
je povaZovina za satelitni. Virus je pfenosny mSicemi, perzistentnim zpisobem, expe-
rimentalné mechanickou inokulaci.

Skupiny s bipartitnim genomem a Casticemi tycinkovitého tvaru

Furovirus, t. ¢l. soil borne wheat mosaic virus (SBWMV)- pidou pfenosny virus
mozaiky p3enice (4 - 6), kiehké Castice tyCinkovitého tvaru 20 nm Siroké,
s prevladajici délkou 92 aZ 160 nm a 250 aZ 300 nm, dv& molekuly linedrni ss RNA.
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Pravdépodobny ¢len této skupiny beet necrotic yellow vein virus, zpisobujici
rhizomanii fepy cukrové je vyjimecného sloZeni, nebot obsahuje &tyfi ss RNA.
Furoviry jsou pfenosné houbami Polymyxa graminis, P. betae nebo Spongospora
subterranea a experimentdlné mechanickou inokulaci.

Tobravirus. t. Cl. tobacco rattle virus (TRV) — virus kadefavosti tabaku (2 - 0),
tubuldrni ¢astice 20 aZ 23 nm Siroké, 180 aZ 215 nm a 46 aZ 114 nm dlouhé, které
obsahujidvé ss RNA sloZené ze dvou vldken linearni ss RNA. Tobraviry jsou pfenosné
pidnimi hadatky, ve kterych pretrvédvaji, ale nemnoZi se. Experimentdlng jsou
pfenosné mechanicky.

Skupiny s tripartitnim genomem a ¢asticemi izometrického tvaru

Bromovirus, t. ¢l. brome mosaic virus (BMV) — virus mozaiky sverepu (5 - 0),
polyedrické Eastice 26 nm v priméru, aviak tfi typy &astic; 1. obsahuje RNA-1,
2. RNA-2, 3. RNA-3 a RNA-4. Prvni tfi RNA jsou souc¢ésti genomu, &tvrtd RNA je
m RNA obalového proteinu. Bromoviry jsou snadno mechanicky prenosné, nékteri
¢lenové skupiny jsou prenaseni brouky.

Cucumovirus, t. &l. cucumber mosaic virus (CMV) — virus mozaiky okurky (2 - 1),
polyedrické Eastice 29 nm v priméru, avika tii typy &astic obdobného uspofadani jako
u bromovirti. Kromé& toho existuje u n&kterych izolatd vird satelitni RNA (RNA-5),
kterd je replikaci a tvorbou kapsidy zdvisld na genové RNA. Cucumoviry jsou
pfenosné semeny n&kterych hostitel, m¥icemi neperzistentnim zplisobem
a experimentdlné mechanickou inokulaci.

Ilarvirus, t. &l. tobacco streak virus (TSV) — virus pruhovitosti tabaku (19 - 0),
kvasi-izometrické a prileZitostn& baciliformni Eéstice odli¥né velikosti, 26 aZ 35 nm
v priméru. Na zdkladé antigennich vlastnosti jsou ilarviry rozd&leny do deseti
podskupin. N&kolik typi &4stic obsahuje tfi molekuly linedrni ss RNA. Pro infek&nost
t&chto virt je krom& RNA-1 aZ 3 nutnd i pfitomnost obalového proteinu nebo m
RNA-4 obalového proteinu.

Ilarviry jsou pienosné semeny a pylem (nékteré), moZnost ucasti tfasnének pri
prenosu pylem. Experimentalné jsou vSechny prenosné mechanickou inokulaci.

Skupina s tripartitnim genomem a baciliformnimi ¢asticemi

Alfalfa mosaic virus (AMV) — virus mozaiky vojté€Sky, typovy a jediny Clen
skupiny. Baciliformni ¢4stice 56 x 18 nm, 43 x 18 nm, 35 x 18 nm a Céstice, vyskytuji
se ve dvojim, baciliformnim a elipsoidalnim tvaru 30 x 18 nm. Prvni tfi typy obsahuji

o jedné molekule RNA (RNA 1 aZ 3), ¢tvrty typ obsahuje dvé molekuly RNA-4.
tvrtd m RNA kéduje obalovy protein. Virus je prenosny semenem a mSicemi
neperzistentnim zpisobem. Experimentalné je pfenosny mechanickou inokulaci.

Skupina s tripartitnim genomem a ¢asticemi tyc¢inkovitého tvaru
Hordeivirus, t. &l. barley stripe mossaic virus (BSMV) — virus prouZkovité mozaiky

jecmene (3 - 0). tyCinkovité Castice 20 x 110 aZ 150 nm, obsahuji tii molekuly ss RNA.
Hordeiviry jsou pfenosné semenem a mechanickou inokulaci. Neni zndm Zadny vektor.
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Skupina s tetraparitnim genomem

Tenuivirus, t. €L rice stripe virus (RSV) — virus prouZkovitosti ryZe (2 - 4), vlaknité
&astice variabilni délky, 8 nm v primé&ru. Nukleoprotein obsahuje dv& aZ p&t sloZek
a kaZd4 sloZka jednu ze &tyf molekul linearni ss RNA. V purifikovanych preparatech
tenuivird byly zjiitény &tyfi nebo p&t druhd ds RNA. Tenuiviry jsou prenaSeny kifisi
perzistentnim zplisobem a transovaridlng. Experimentélni pfenos §fdvou je obtiZny.

Celkem je do 35 &eledi a skupin rostlinnych vird zafazeno 356 ¢lend - druhd vird
a 243 pravdépodobnych ¢lent skupin rostlinnych vird.

36. taxonomickou skupinou jsou satelity rostlinngch virl a pomocné viry s typovym
¢lenem cucumber mosaic virus RNA 5 (CARNA 5). Satelity jsou molekuly nukleové
kyseliny, jejichZ mnoZeni je z4vislé na koinfekci hostitelské buiiky pomocnym virem.
Satelitni nukleové kyseliny nemaji Zaddnou patrnou homologii sekvenci s genomem
jejich pomocného viru a nejsou &4sti jeho genomu. Satelitni nukleové kyseliny jsou
odli¥né od dalich typi z4vislé nukleové kyseliny, jako napf. subgenomové nukleové
kyseliny, genomové &asti, a pfenosem defektivni, ale nezdvisle replikované viry. Vétsi-
na zndmych satelitd je pfidruZena k rostlinnym virim a arbitrdZn& byla zatfidéna
s ohledem na fyzikdlni a (pfenosové) messengerové vlastnosti do &tyf typd satelitni
RNA.

Typ A: RNA je vét3i nez 0,7 kb a kéduje obalovy protein, ktery formuje specifické
Castice satelitu.

Typ B: RNA je v&tsi neZ 0,7 kb a kéduje nestrukturdlni protein.

Typ C: RNA je men3i neZ 0,7 kb, chybi prikazné vlastnosti m RNA a netvofi cirku-
larni RNA. '

Typ D: RNA je men3i neZ 0,7 kb, nem4 aktivitu m RNA a b&hem replikace tvofi
cirkuldrni molekuly.

Satelity rostlinnych virl a jejich pfidruZené satelity byly prokazany u nékterych
necrovirli, tobamovirli, nepovirt, luteoviri, cucumovirl, carmovirl, tombusvird
a sobemovird.

Jako posledni taxonomicka skupina byly zafazeny viroidy s typovym ¢lenem potato
spindle tuber viroid (PSTVd) - viroid vietenovitosti hliz bramboru.

Viroidy jsou cirkuldrni jednovldknové infek&éni RN A patogenni pro rostliny, s nizkou
molekulovou hmotnosti a bez bilkovinného obalu. Obsahuji 246 aZ 370 nukleotidi
a nemaji antigenni vlastnosti. Fundamentélné se li8i od vird, které parazituji translaci
hostitelské RNA, nebof parazituji transkripci hostitelské RNA. Infikuji jednod&loZné
a dvojdéloZné rostliny. Roz$ifuji se vegetativnim mnoZenim, n&které jsou pienosné
semenem, m$icemi a mechanickym po$kozenim. Dosud bylo identifikovdno 23 viroidi
a CtyTi viroidy byly zafazeny jako pravdépodobni ¢lenové skupiny.

Ing. Jaroslav Poldk, DrSc.
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