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THE EFFECT OF SINIGRIN ON THE EFFICIENCY
OF ACQUISITION OF TURNIP MOSAIC VIRUS BY APHIDS
THROUGH A PARAFILM MEMBRANE

Josef SPAK

Department of Plant Virology, Institute of Plant Molecular Biology of the Czechoslovak
Academy of Sciences, BraniSovskd 31, CS - 370 05 Ceské Budéjovice

The effect of glucosinolate (GSL) sinigrin on the efficiency of acquisition of the
turnip mosaic virus by Myzus persicae (Sulz.) and Brevicoryne brassicae L. from
homogenized Sinapis alba L. and Brassica nigra (L.) Koch leaves through
a parafilm membrane was investigated. No significant difference was found in the
virus transmission by both aphid species after one minute acquisition of infectious
sap through a parafilm membrane. On the other hand, when 1 % of sinigrin was
added to the infectious homogenate from S. alba leaves, a significantly lower
acquisition of the virus was observed in M. persicae while in B. brassicae was
slightly enhanced in comparison with the control.

Myzus persicae (Sulz.); Brevicoryne brassicae L.; virus; transmission;
phagostimulation; glucosinolates

Since the seventies the efforts of rape breeders have been concentrated on the
lowering of the content of glucosinolates (GSL) which are known to reduce the
nutritive value of rapeseed meal for farm animals (Thom pson, 1983).
Later, many insects were found to be able to distinguish between rape cultivars
and considerable attention has been aimed at the elucidation of the role of GSLs
in the green parts of brassicas in their defense mechanisms (Lammerink
etal.,,1984; Koritsas etal., 1989).

Less attention, however, was given to the role of GSLs in the epidemiology
of economically important brassica viruses which are spread by aphids
(Walsh, Tomlinson,1985).

With respect to the facts mentioned above, the effect of phagostimulative GSL
sinigrin in brassicas on acquisition of turnip mosaic virus (TuMV) has been studied
(S p a k, 1991). In experiments performed with non-fasted aphids the transmission
of TuUMV by B. brassicae from B. nigra containing sinigrin, which is known to be
a strong phagostimulant for B. brassicae, was significantly higher, than from
S. alba. The efficiency of acquisition by M. persicae, which demonstrated an
indifferent reaction to the sinigrin was higher in S. alba (S pak,1992).
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For further explanation of the effect of GSL on the efficiency of virus
transmission via phagostimulation of aphids we conducted artificial membrane
feeding experiments using the TuMV and sinigrin as model.

MATERIAL and METHODS

M. persicae and B. brassicae were reared, the inoculum of TuMV isolate
Ruzyné was prepared and virus source plants of S. alba and B. nigra were
cultivated using the methods described by S p a k (1991, 1992).

Preparation of test solutions

Leaves (10 g) of S. alba or B. nigra plants inoculated 17-19 days previously
with TuMV were homogenized in 20 ml of 0.5M potassium phosphate buffer
pH 8.5 at 2 - 4 °C. The homogenate was squeezed through two layers of nylon
cloth and the filtrate was centrifuged at 8, 000 g for 15 minutes in a Janetzki
K 24 centrifuge. Sucrose was added in the supernatant fluid to a final
concentration of 20 % (w/v). The resulting freshly prepared solution was used
as a source of inoculum.

In the experiments, when sinigrin (Na+ - GSL, Koch Light, Ltd.) was added,
the test solution was prepared as described above from S. alba leaves. One half
of the volume of the test solution was left for virus acquisition as control, into
the second one sinigrin was diluted to concentration of 1 % (w/v).

Artificial membrane feeding

Chambers for artificially feeding aphids on test solutions were made from
glass tubing (2.5 cm in height and 1.8 cm in diameter). The open end of the
tubing covered on the outside with black textile tape was placed on a black flat
stage of binocular microscope and the other was enclosed with a stretched
Parafilm M (Marathon, USA) membrane. Single aphids, which have been
placed into the tubing quickly climbed up to the membrane. 0.5 ml of the test
solution was placed on the upper surface of the membrane and single aphids fed
on the solution from the lower surface of the membrane which was illuminated
from above with a light bulb. Behaviour of aphids was observed through the
microscope. The duration of the probe was measured from the first contact of
the aphid’s stylets with the membrane. The aphid was only allowed the first
brief probe, the duration of which was 20 to 30 seconds. At the latest after 60
seconds the aphid was transferred to a young test plant of Nicotiana tabacum
L. cv. Samsun. Thirty aphids were used in each experiment, which was repeated
three times. Then the aphids were handled and the number of local necrotic
lesions evaluated as described earlier (S p a k , 1991).
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RESULTS

Experiments with the acquisition of TuMV by M. persicae through a parafilm
membrane showed that there was no significant difference in acquisition of the
virus from the homogenate prepared from infectious S. alba or B. nigra plants
(Table I). Similar result was obtained in B. brassicae. Simultaneously, no
difference was found in the infectivity of homogenates from both mustard plants
as stated with their inoculation on leaves of N. tabacum.

I. The efficiency of TuMV transmission by fasted Myzus persicae (Sulz.) and Brevicoryne
brassicae (L.) after acquisition the homogenate from Brassica nigra (L.) Koch and non-treated
and 1% sinigrin treated homogenate from Sinapis alba L. through a parafilm membrane

Virus source plant
Aphid Biassleaiis Sinapis alba
rassica nigra ——
Control Slmgnn
Myzus persicae 19.2 + 74 19.0+ 2.2 27+32
Brevicoryne brassicae 72+ 6.0 75+ 50 11.7+59

Similarly as in experiments with the acquisition of TuMV from intact plants
by fasted aphids (S p a k , 1991), M. persicae was also a more efficient vector
of the virus (P< 0.05) than B. brassicae.

The results from experiments, in which 1% of sinigrin was added into
partially purified suspension of TuMV from S. alba, are shown in Table I. In
M. persicae the presence of sinigrin decreased the efficiency of acquisition of
the virus significantly (P< 0.001). On the other hand enhanced virus
transmission in B. brassicae was not significant.

DISCUSSION

Parafilm membrane used in the experiments eliminated the possible influence
of differences in surface and anatomy of leaves of S. alba and B. nigra.
Unfortunately, the method does not permit the use of non-fasted aphids, since
these aphids did not initiate brief probes on the membrane until after 30 minutes,
when they were actually fasted.

The results confirmed the stimulative effect of sinigrin on the acquisition of
TuMV in B. brassicae and the deterrent effect in M. persicae as have been
documented in previous studies (S p a k , 1991, 1992). The explanation why
M. persicae did not discriminate between crude extracts from S. alba and
B. nigra, but did when sinigrin was added to the homogenate from S. a/ba could
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be the different concentration of sinigrin in test solutions. In polyphagous
M. persicae the reaction to sinigrin can vary from a slightly positive to a negative
reaction (Qin, Ke, 1984; Herrbach, 1985). According to
Wolfson (1980) sinigrin content in Brassica nigra (L.) Koch amounts to
0.04-0.32 % of fresh leaf matter, which is lower than 1% concentration of
sinigrin added to the solution prepared from S. alba in our experiments. The
deterrent effect of sinigrin concentrations higher than 1%, was found in
M. persicae by other authors,too (Herrbach, 1985).

On the basis of our results it could be concluded that only a concentration of
sinigrin in brassicas will significantly change their attractiveness for aphids, but
the question is more complex and other factors should not be underestimated.

Petterson (1973) found that part of the olfactory attraction in
B. brassicae depends on the phagostimulant sinigrin and obtained no response
with six other GSLs or their decomposition products. But independent of the
GSLs he found carbon dioxide in oilseed rape to be a positive stimulus for
aphids. Therefore a high or low concentration of GSLs in brassicas seems not
significantly to change their attractiveness for aphids. However, substantial
effect of GSLs on probing pattern and feed uptake of aphids may occur among
several brassica species differing markedly in the GSL composition
(Dilawari, Atwal,1978). Moreover, further volatiles than GSLs can
attract aphids to brassicas (Tollsten, Bergstrom, 1988) and the
final reaction could be a result of a synergistic effect of several compounds.
Similarly, only a little data is available on the reaction of aphids to GSLs which
occur in other brassicas (Brad s haw etal., 1984).

The role of glucosinolates in the spread of TuMV by aphids should be
evaluated with respect to the ability of aphids to search for their host plants.
Petterson (1979)defined aphid as an animal with only a tendency to react
to such stimuli because of bad ability of directed flight due to its small size.
Aphids are passively transported by air currents and landing at the end of teneral
flight either at random or under the influence of visual stimuli on a plant.
Similarly, Weber etal (1986) when compared suitability of several rape
cultivars with high and low GSL content for M. persicae and B. brassicae did
not find a general relationship between the GSL content of a cultivar and
population increase of both aphid species. Such relationships can be found,
however, among different brassica oilseeds and strains of monophagous aphid
(Ronquist, Ahman,1990).

Our results sustained the effect of glucosinolate sinigrin on the efficiency of
the virus acquisition by aphids. We suppose that similar experiments could
contribute to the elucidation of the role of GSLs in the epidemiology of TuMV
and other brassica viruses spread by aphids in a non-persistent manner.
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J. Spak (Ustav molekuldrni biologie rostlin CSAV, Ceské Budéjovice)

Vliv glukosinolatu sinigrinu na u¢innost akvizice viru mozaiky vodnice
msicemi pies parafilmovou membranu

Byl sledovin vliv glukosinol4tu sinigrinu na G¢innost akvizice viru mozaiky vodnice
m3ici broskvoiiovou a m3ici zelnou z homogenizovanych listl hof¢ice bilé (bez sinigri-
nu) a hof¢ice ¢erné (vysoky obsah sinigrinu) pfes parafilmovou membrinu. Nebyl zjistén
statisticky vyznamny rozdil v pfenosu viru obé€ma druhy msic po jedné minuté akvi-
zi&niho sanf infek&ni §fivy pfes membranu. JestliZe byl pfidan do infek&niho homogenatu
z rostlin hof¢ice bilé sinigrin do kone¢né koncentrace 1 %, bylo pozorovano vyznamné
niZsi nabyvéni viru msici broskvoiiovou, zatimco nabyvani viru msici zelnou bylo pfi
porovnéni s kontrolou mirné vyssi. Na zdkladé vysledkl této a pfedchozich praci je
diskutovdn moZny vliv obsahu glukosinolatl v brukvovitych rostlindch na $ifeni viru
mozaiky vodnice.

Myzus persicae (Sulz.); Brevicoryne brassicae L.; virus mozaiky vodnice; pfenos;
fagostimulace; glukosinolaty
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PLANT VIRUS ISOLATIONS FROM WATER
OF AN IRRIGATION DITCH

Zdenko POLAK and Hana BRANISOVA

Institute of Experimental Botany of the Czechoslovak Academy of Sciences,
Na Karlovce 1, CS - 160 00 Praha 6, Czechoslovakia

Cucumber mosaic virus (CMV) and a tobamovirus were isolated from water of an
irrigation ditch in a vegetables growing area north of Prague. Achieved results
give the first proof of the presence of CMV in surface waters in Czechoslovakia
and point out possible danger of virus contamination by means of irrigation water.

cucumber mosaic virus; tobamovirus; irrigation water

In recent years the reports were published on the presence of infectious plant
viruses in the water of rivers, lakes and other surface waters from different
countries all over the world. Among them there are also two reports dealing with
discovery of members of tobamovirus and tombusvirus groups in
Czechoslovakia(Pol4d k etal,,1990;Poldk, BraniSovié, 1991).

Koenig etal (1989) obtained isolates identified as petunia asteroid
mosaic, carnation ringspot and tobacco necrosis viruses from water of ditches
and drainage channels in Rheinpfalz.

Also water used for sprinkling irrigation appeared to be an important source
of infection. Van Dorst (1988) reported contamination of such a water
with cucumber green mottle mosaic virus (CGMMYV) which persisted in water
medium and was detectable on particular locality throughout the year.

Presence of cucumber mosaic virus (CMV) in surface waters was so far
reported only twice.Piazz ol a etal. (1986)determined itin samples taken
from the Bradano river in the South Italy while Kontz o g (1990) isolated
the virus from a creek in the eastern part of Germany. These findings stimulated
us to search for CMV and other plant viruses in water ditches built up for
irrigation on the territory of the vegetable growing area in the Central Bohemia
north of Prague and close to the town of Mélnik.

MATERIAL and METHODS

Samples were analyzed by centrifuging one liter of water at 100.000 g in the
Spinco model L8-80 ultracentrifuge, resuspending the pellets in 3 ml of 0.02M
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phosphate buffer, pH7, and ribbing them onto leaves of Nicotiana tabacum cv.
Samsun and Chenopodium quinoa.

Presence of CMV in the above symptoms carrying test plants was investigated
in crude infectious saps extracted from leaves both by double diffusion in agar
(against CMV - antiserum prepared in the Phytopathological Institute in
Aschersleben, FRG) and ELISA with IgG isolated from the same antiserum
conjugated with alcaline phosphatase. The CMV strain Ke characterized by
Bré¢ak (1979) was used as a virus standard.

Presence of a tobamovirus was demonstrated by the same methods with
antiserum prepared in our laboratory against the common green strain of tobacco
mosaic virus. This strain was also used as a standard.

For electronmicroscopy a negative staining technique of specimens prepared
from pellets under centrifugation and crude infectious sap extracted from leaves
of infected test plants was carried out by means of 2% potassium
phosphotungstate, pH 7.2.

RESULTS and DISCUSSION

Inoculation attempts with resuspended sediments from the ditch water
resulted twice in positive transmissions to Samsun tobaccos and Chenopodium
quinoa plants.

Symptoms of infection which developed after the first positive transmission
revealed mild systemic mosaic accompanied by minute necrotic spots and rings
in Samsun tobaccos and local necrotic lesions in inoculated leaves of
Chenopodium while the other positive transmission resulted in much more
evident green systemic mosaic in Samsun leaves and chlorotic local lesions in
Chenopodium. Electronmicroscopic examinations revealed the presence of
rigid rod-like particles of the size characteristic for tobamoviruses in the case
of the second positive transmissions trial only. In the first case the vision of
spherical particles was dubious or even negative.

Results of both serological testes used for diagnosis of these two isolations
showed explicitely identity of the first transmitted virus with CMV and qualified
the second infectious agent as a member of tobamovirus group.

CMV isolate was then transmitted to an extended range of differential host
plants, mainly to several cultivars of Cucumis sativus and Cucurbita pepo,
Nicotiana occidentalis and Gomphrena globasa. Developed symptoms
confirmed the identity with CMV and in systemic hosts showed that the
symptoms induced by the CMV water isolate were more severe as compared
with the standard isolate used as control.
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Symptoms induced by the isolated tobamovirus in various Nicotiana,
Chenopodium and Cucumis species showed that the isolate had nothing in
common with CGMMYV but shared the properties similar to ribgrass mosaic
vius(Hollings etal. 1975;0shima, Harrison,1975).

Our results confirmed the presence of CMV in surface waters on our territory
and extended Van Dorst statement that ,surface waters used for sprinkling
irrigation appeared to be an important source of infection“ together with other
two virus species besides CGMMV.
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Rostlinné viry izolované z vody zavlazovaciho kanilu

Prioritn& byl izolovan virus mozaiky okurky z povrchové vody na tizemi Ceskoslo-
venska a tobamovirus podobny viru mozaiky jitrocele, a to ze zavlaZovaciho kandlu
v zelindfské oblasti v blizkosti Obfistvi (u Sté€panského mostu) jizn& od Mélnika.

Price poukazuje na nebezpeli kontaminace vnimavych polnich kultur vodou pouZi-
vanou k zavlaZovani postiikem.

virus mozaiky okurky; tobamovirus; zavlaZovaci voda
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THE VARIABILITY OF ERYSIPHE GRAMINIS F. SP. TRITICI -
IN WEST SLOVAKIA IN 1989-1990

Jozef HUSZAR

Research Institute of Plant Production, CS - 921 68 Piestany, Czechoslovakia

In 1989-1990, nine races of Erysiphe graminis f. sp. tritici out of 33 isolates from
the West Slovakia region were identified by the Frauenstein etal. (1983).
The most frequent race 5421 was at the same time the least virulent one. Against
the most virulent race 7731, the resistance factors of Kenya Civet variety,
Pm2 + Pm6 were only effective. MId + mlha, Pm4b and Pm2 + Pm6 appeared to
be the most effective resistance factors. PmS, Pm7 and Pm8 resistance factors
were attacked by all races. In race 5421 coming from various proveniences we
found out the differences in aggressiveness mainly to MId + mlha factors of Halle
13471 variety and to Pm2 of Ulka variety.

winter wheat; Erysiphe graminis f. sp. tritici; virulence

Powdery mildew within Erysiphaceae family is characterized by high genetic
variability which makes race specific, long-term resistance breeding more
difficult. This is evidenced also by rapid pathogen adaptation by means of new
virulent races. In wheat, 15 powdery-mildew resistance genes, which are
effective either separately or in gene combination, have been described so far.
In host-parasite studies, the observations of pathogen variability are very
important, because on this basis we can get through the race spectrum a picture
of prevailing virulence factors characteristic of some territory as well as that of
effective genetic-resistance factors.

In our country, the virulence of Erysiphe graminis f. sp. tritici has been
studied by Mréz (1970, 1975), Solc, Paulech (1989), Kollar
(1985), Huszdr, Paulech (1988), and Huszéar (1990). In
neighbouring states, by Szunics et al. (1989) in Hungary; by
Frauenstein et al. (1979, 1990), Sperling (1988, 1990)
Felsenstein etal (1990) in Germany.

Our aim was to contribute to finding-out the variability of Erysiphe
graminis f. sp. tritici populations in areas for winter wheat production in
West Slovakia.
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MATERIAL and METHODS

In 1989-1990, powdery mildew isolates were collected from production areas
of the West- Slovaklan region, in the following locahtlcs Nitra (from Agra
variety), Farna (unidentified variety), Slidkovi¢ovo (Ilona), Spa&ince (Roxana),
PieStany (Viginta), Trstice (Danubia), Vojnice (Hana, Roxana), Hurbanovo
(Danubia), Doj¢ (Viginta) and Sahy (Danubia). Out of each sampling we did
three one-pustule isolates, which were used after three up to four passages for
determination of races on the seedlings of test assortment, according to
Frauenstein etal (1983). Carsten V variety without resistance genes
was used as susceptible control. Testing was carried out in three replications at
17-18 °C temperature, and at 14 h illumination per day at4-5000 Lx, in RKI-007
air-conditioned box. The rate of attack was evaluated by 0-5 scale, according to
Mainz, Dietz (1930), where 0, 1 and 2 were the grades of resistance,
while 3 and 4 were the grades of susceptibility:

0 - highly resistant (leaves without disease symptoms of tiny chlorotic or
necrotic spots);

1 - resistant (large chlorotic or necrotic spots on leaves, weak development of
mycelia and conidia);

2 - weakly resistant (less marked chlorotic spots without necrotisation; conidia
formation is moderate);

3 - susceptible (marked formation of conidia);
4 - highly susceptible (vigorous fructification, pustular infections);

RESULTS and DISCUSSION

The reaction of test assortment to Erysiphe graminis f. sp. tritici isolates from
the area of West Slovakia is given in Table I and sampling localities are
demonstrated in Fig. 1.

In 1989-1990, nine powdery mildew races out of 33 onepustule isolates were
identified from ten localities. The most frequent race 5421 was identified in
three localities. This race was simultaneously the least virulent one; resistance
factors of five varieties of test assortment were effective against it. The least
virulent race 5421 was isolated from Viginta variety without resistance genes
and from Ilona variety with pmS5 factors, to which all races are virulent at
present. The data on resistance genes among Czechoslovak winter wheat varieties
aregivenbyBarto§, Maly (1990), Barto§ (1990), Lutz etal (1992).
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I. Test assortment reaction to Erysiphe graminis f. sp. triciti isolates

Isolate origin - locality

Nitra|Farna|[Slad-]Spa- [Pies-|Trs- |[Voj- [Hur- [Voj- [Dojc |Sahy
kovi-|¢éince|tany |[tice |nice |bano-{nice
covo vo

Varieties

Salzminde ]
14/44 >+ 11

Ulka |

Axminster

Halle
13471

Weihen-
stephan

Hope ‘ |

Chul

Asosan |

Kenya
Civet

Transec

Race 7451 S421| 7431| S721| 5421} 7731| 5421| 7471| 3471} 7611 3411

FOOT-NOTE

= susceptible = resistant

Race 7731 was determined as the most virulent one, against which only
resistance factors Pm2 + Pm6 of Kenya Civet variety were effective. The most
effective MId + mlha factors were attacked by two races only, and Pm4b and
Pm2 + Pmé6 resistance factors by three races only. Resistance factors pm5, Pm7
and Pm8 were attacked by all identified races.

Within the territory of Slovakia in 1981-1987 period, 21 powdery mildew
races in wheat were described Kol1ar (1985),Huszar, Paulech
(1988), using seven varieties of test assortment (N o v e r, 1957). Pmdb (to
which seven races were virulent) and MId + mlha (nine races virulent) ranked
also among the most effective resistance factors. High virulence appeared to
Pm8 and Pm2 factors; they were attacked by 16 races, to Pm1 factors - 15 races,
and Pm3b factors - 12 races.
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o3
Bratislava
LX)

1. Localities of isolates sampling in Slovak territory

1. Nitra (Agra) race
2. Farnd (unidentified)
3. Sladkoviéovo (Ilona)
4. Spacince (Roxana)
5. Piesfany (Viginta)
6. Trstice (Danibia)
7. Vojnice (Ilona)
8. Hurbanovo (Dantibia)
9. Vojnice (Roxana)
10. Dojé (Viginta)
11. Sahy (Dantibia)

- 7451
- 5421
- 7431
-5721
- 5421
- 7731
- 5421
-7471
- 3471

-7611
-3411

I1. The interaction of Erysiphe graminis f. sp. tritici race 5421 and the varieties of test assortment
and some domestic varieties

Isolate origin
Varieties Resistance factors Farna [ Piesfany [ Vojnice
Infection degree
Salzmiinde 14/44 Pm8 4 34 4
Ulka Pm2 2 1 1
Axminster Pml 4 3-4 4
Halle 13471 MId+mlha 2 0 0-1
Weihenstephan Pm4b 0-1 0 0
Hope pm5S 3 3 3
Chul Pm3b 2 1 1
Asosan Pm3a 4 4 3
Kenya Civet Pm2+Pm6 0 0 0
Transec Pm7 4 3-4 4
Agra Pm2, Pmé6 2 0 -
Branka Pmd4b, Pm8 2 0-1 -
Roxana Pm4b, pmS, Pm8 0-1 0 -
Zdar Pmdb, pmS5 0 0-1 -
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Similar results were achievedby S perling (1988)in Germany, where
weak attack was found in varieties with resistance factors Mld+mlha;
Pm2 + Pm6; Pm2 + Pm4b and Pm1 + Pm4. She found out also high virulence to
resistance factors pm5. In Hungary, Pm4 and MId + mlha were showing high
resistance to the identified races as well (Szunics, Szunics,
1984).0ut of effective factors of winter wheat resistance to powdery mildew,
which were found out in our country, Pm4b factor has been applied so far in six
Czechoslovak varieties; Pm2 + Pm6 in one variety only; MId + mlha factors,
however, in no variety.

In Table II the reactions of powdery mildew race 5421 to various resistance
factors of test assortment and some domestic varieties are given. Achieved
results suggest some differences in the aggressiveness of the given race from
various proveniences. The given race from the Farnd locality has shown higher
aggressiveness mainly to Mld + mlha and to Pm2, which may be of considerable
importance from the point of view of pathogen variability.
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J. Huszdr (Vyskumny dstav rastlinnej vyroby, Piestany)

Variabilita Erysiphe graminis f. sp. tritici na zapadnim Slovensku
v letech 1989 az 1990

V rokoch 1989-1990 sme zistovali variabilitu populdcie Erysiphe graminis f. sp. tritici
na produkénych plochach ozimej pSenice na zdpadnom Slovensku. Z 33 izoldtov sme
identifikovali devit ras podla metdédy popisanej Frauenstein et al. (1983).
NajfrekventovanejSia rasa 5421 bola identifikovana na troch lokalitach, ktord bola
stic¢asne najmenej virulentnd, faktory odolnosti Siestich odrdd testovacieho sortimentu
boli G¢inné vodli nej. Ako najvirulentnejSiu rasu sme stanovili 7731, voci ktorej boli
icinné iba faktory rezistencie Pm2 + Pm6 odrody Kenya Civet. Najefektivnejsie faktory
MId + mlha prekonali iba dve rasy a faktory rezistencie Pm4b a Pm2 + Pmé iba tri rasy.
Faktory rezistencie pm5, Pm7 a Pm8 boli prekonané vietkymi identifikovanymi rasami.
U rasy 5421 pévodom z rdéznych provenciencii sme zistili rozdiely v agresivite hlavne
voci faktorom MId + mlha odrody Halle 13471 a Pm2 odrody Ulka.

Triticum aestivum L.; Erysiphe graminis f. sp. tritici, virulence
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SUPPRESSION OF GERMINATION OF ERGOT SCLEROTIA
[CLAVICEPS PURPUREA (FR.) TUL.] IN GRASS SEED
BY FUNGICIDAL TREATMENT

Bohumir CAGAS

Grassland Research Station Roznov, CS - 756 54 ZubFi, Czechoslovakia

Laboratory trials orientated on seed treatment of Kentucky bluegrass (Poa
pratensis L.), red fescue (Festuca rubra L.) and intergeneric hybrids [Lolium
multiflorum Lam. subsp. italicum (A.Braun) Volkart ex Schinz et Keller x Festuca
arundinacea Schreb.] gave positive results. The fungicides Sibutol WS 39.8
(bitertanol and fuberidazol) and Beret (fenpiclonil) significantaly reduced the
germination of ergot sclerotia. In addition, the first caused stroma deformation.
The other chemicals under study, i. e. Baytan Combi 10.5 WS and Baytan
Universal 19.5 WS (fuberidazol and imazalil), Benit Universal (imazalil and
thiabendazol), Dividend 30 WS (difenoconazol), and Ferrax (ethirimol and flutria-
fol) showed a slighter fungicidal effect.

Claviceps purpurea; grasses; seed treatment; bitertanol + fuberidazol; fenpiclonil

The separation of ergot sclerotia [Claviceps purpurea (Fr.) Tul.] especially
from the seed lots of small-seeded species belongs to serious problems in grass
seed production. Based on 10-year-screening in the North-Moravian region of
Czechoslovakia, which is one of the most important grass seed producers with
approximately 4,000 ha, Kentucky bluegrass (Poa pratensisL.), annual ryegrass
(Lolium multiflorum Lam. subsp. multiflorum) Italian ryegrass [Lolium
multiflorum Lam. subsp. italicum (A.Braun) Volkart ex Schinz et Keller] and
red fescue (Festuca rubra L.) appeared to be major hosts of ergot. The acreages
with more than 0.1 % ergot contamination equalled 28.6 %, 21.9 %, 17.2 % and
15.8 % in the respective grass species.

We have been studying the possibilities of ergot control for a long time but
until present we have found no reliable measure to be introduced into growing
practice to essentially reduce the incidence of ergot sclerotia.

MATERIAL and METHODS
In the years of 1989 - 1990 trials were conducted focused on the effect of

fungicidal treatment on the germination of ergot sclerotia obtained from seeds
of Kentucky bluegrass (Poa pratensis L.), red fescue (Festuca rubra L.) and
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intergeneric hybrids [Lolium multiflorum Lam. subsp. italicum (A.Braun)
Volkart ex Schinz et Keller x Festuca arundinacea Schreb.].

A

y

1. Kli¢ici sklerocia nidmele z lipnice luéni - 2. Kli€ici sklerocia nimele z mezirodovych
Germinating sclerotia of ergot from Kentucky kiizenci (kostfava rdkosovitd x jilek
blue grass mnohokvéty) - Germinating sclerotia of ergot

from intergeneric (tall fescue x Italian ryegrass)

Inthe month of November fresh sclerotia were treated together with the seeds,
afterwards separated, packed in cloth bags and placed shallowly below soil
surface. Next year, in early April the sclerotia were transferred to the lab (4 x 50
sclerotia per variant) and tested for germination at room temperature together with
the untreated control. The counts of the germinating sclerotia (Figs. 1 and 2), i. e.
those forming fruit bodies with perithecia were made within the forthcoming three
weeks. Germination tests were also carried out of the fungicide-treated grass seeds
including the untreated control.

In our trials we used the following fungicides:

Name Active Ingredient Rate [kg per 1 ton seed]
Baytan Combi DS, 10.5 WS fuberidazol + imazalil 2

Baytan Universal 19.5 WS fuberidazol + imazalil 1.5

Beret fenpiclonil 1

Benit Universal imazalil + thiabendazol 1

Dividend 30 WS difeconazol 0.6 1015
Ferrax ethirimol + flutriafol 1

Sibutol DS, 39.8 WS bitertanol + fuberidazol 1
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RESULTS

The trials aimed at the fungicidal treatment of grass seeds heavily
contaminated with ergot sclerotia revealed two important results:

a) the fungicides reduce significantly sclerotia germination, i. e. formation of
fruit bodies with perithecia and ascospores. In our trials with the sclerotia from
Kentucky bluegrass (Table I) their germination was decreased highly
significantly in all three experimental years (P = 53.24 ... 1989, P =21.79 ...
1990, P = 64.50 ... 1991). The fungicides Sibutol and Beret manifested the
best efficiency, the former brought about an average decrease in sclerotia
germination by 64 % over three experimental years, the latter reduced the
germination by 68 % even if it was tested only during one-year period. Sibutol
was also the best fungicide in red fuscue where itled to 82 % decrease in sclerotia
germination as compared to Dividend 30 WS showing 79 % reduction in
sclerotia germination in intergeneric hybrids. In both instances the differences
were significant (P = 9.06, P = 56.46) (Table II).

[. Germination of ergot sclerotia in Kentucky bluegrass (Poa pratensis L.) after fungicidal treatment
(1989 -1991)

Funici Sclerotia germination in %
ungicide
1989 1990 1991 x

Baytan Combi 10.5 WS 55.50 81.50 - 68.50
Baytan Universal 19.5 WS 51.00 47.00 - 49.00
Beret - - 28.50 28.50
Benit Universal - - 48.50 48.50

60 62.00 80.00 - 71,00
Dividend 30 WS 100 65.50 - 77.50 71,50

150 49.50 73.00 - 61,25
Ferrax - - 50.00 50.00
Sibutol 18.50 58.50 21.50 32.83
Control 92.00 90.00 91.50 91.16
LSD 0.05 14.06 15.77 15.56 -

b) in Kentucky bluegrass the fungicidal substance of the treatment did not
decrease seed germination (Fig. 3). On the contrary, the germination of seeds
harvested in the year 1988 even highly significantly. Neither seed germination
of red fescue and intergeneric hybrids was influenced negatively, and the
differences in germination were not statistically significant (Fig. 4).
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I1. Germination of ergot sclerotia in red fescue (Festuca rubra L.) and hybrid (F. arundinaceax L.
multiflorum) after fungicidal treatment (1990 - 1991)

Sclerotia germination in %

Fungicide _
red fescue (1990) hybrid (1991)

Baytan Combi 10.5 WS 44.40 -
Baytan Universal 19.5 WS 37.73 -
Beret 70.73
Benit Universal - 68.58

60 33.30 -
Dividend 30 WS 100 26.67 20,03

150 13.35 -
Ferrax - 42.00
Sibutol 443 42.50
Control 25.37 96.40
LSD 0.05 30.76 16.56

Germination %
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3. Seed germination (Kentucky bluegrass) after fungicidal treatment
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Germination %

100

80

60

B 10,5 B '19.5 Beret Benit Div 60 Div 100 Div 150 Ferrax Sibutol Control
Fungicides

B 1989 [EZ 1990 [_J1991

4. Seed germination (red fescue, intergeneric hybrids) after fungicidal treatment

DISCUSSION

The beginning of the experiments aiming at the reduction of ergot sclerotia
in grass seeds dates back to not very remove past and the origins can be traced
in the works of the Oregon University. Originally, our research was based on
the findings of Hardis on (1977) dealing with triadimephon and sodium
azide, and Frauenstein from Germany. In our field and glasshouse trials
(Cagasd, 1987) we used successfully especially propiconazole (Tilt 250 EC)
besides the above-mentioned triadimephon. The promising results were also
achieved by the application of prochloraz (Sportak 45 EC). Parallel to our
experiments tests were being made on other chemical by Dr. Frauenstein in
neighboring Germany. Her results revealed that the fungicides Thiram FW and
some others (Bercema-Bitosen, Cercobin C, Chinoin, Fundazol) were efficient
against ergot under field conditions and they could remarkably reduce the
amount of sclerotia in seed lots (Frauenstein et al.,, 1987;
Frauenstein, 1988).
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Regardless of the promising results the chemical control of ergot has not
proven practical under conditions of Czechoslovakia due to several reasons:

- the treatment should be done at the period of flowering which can damage
the crop;

- the once-over treatment can protect only a part of the inflorescence;

- the imported chemicals are very expensive at the moment.

In addition, even if the treatment was made very thoroughly no complete
and/or essential reduction in the amount of sclerotia was observed. The only
effect was lower contamination.

The first trials with ergot-infested seed treatment were carried out five years
ago(Shaw,1986;Frauenstein, 1988). Our three-year-experiments
with the sclerotia from Kentucky bluegrass proved the fungicidal effect of all
the chemicals used. Sibutol was the most efficient, Beret gave rather promising
results. Similar reduction in sclerotia germination was recorded in red fescue
where Sibutol was again of the most striking action. The sclerotia germination
was also substantially reduced in the intergeneric hybrids; additionally, the
treatment with Sibutol brought about numerous malformations.

The tested chemicals had no negative impact on seed germination which is
a good challenge for the growers.

If we omit the traditionally recommended non-chemical ergot control
measures, probably the most important will be removal of annual bluegrass from
the vicinity of the adjoining seed crops, and also thermosanitation after harvest.
Under our conditions this method is rather controversial, especially due to
relatively small acreages of grass seed plantations, close proximity of cornfields,
woods or villages where there is a fire risk. For this reason the growers do not
trust the method of thermosanitations even if we made our best to make it
applicable in the practice. One of the promising measures is thermal treatment
of seeds including sclerotia that subsequently lose their germination capability
(Frauenstein etal., 1990).

It should be admitted, however, that for the time being a reliable ergot control
still remains a serious problem to be tackled, even if the occurrence of sclerotia
can be efficiently suppressed by a combination of chemical and non-chemical
methods, e. g. seed treatment and post-harvest thermosanitation.
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B. Cagas (Vyzkumnad stanice travindrskd, ZubFi)
Snizeni klicivosti sklerocii namele [Claviceps purpurea (Fr.) Tul.] v osivu trav

Tiileté laboratorni pokusy s vybranymi druhy mofidel dokdzaly, Ze zejména Sibutol
WS 39,8 (bitertanol a fuberidazol) a Beret (fenpiclonil) mohou vyrazné sniZit kli¢eni
sklerocii ndmele z lipnice luéni (Poa pratensis L.), kostfavy &ervené (Festuca rubra L.)
a mezirodovych kfiZenct [Lolium multiflorum Lam. subsp. italicum (A. Braun) Volkart
ex Schinz et Keller x Festuca arundinacea Schreb.], a tim omezit tvorbu askospor.
Sibutol navic vyvoldvé deformaci stromat. Ostatni sledované pfipravky - Baytan Combi
10,5 WS a Baytan Universal 19,5 WS (fuberidazol a imazalil), Benit Universal (imazalil
a thiabendazol), Dividend 30 WS (difeconazol) a Ferrax (ethirimol a flutriafol) vykazaly
rovnéZ fungistatické ucinky, ale podstatné niZsi. Moreni osiva trav by mohlo byt jednou
z G¢innych forem ochrany proti palickovici nachové - ndmeli.

Claviceps purpurea; traviny; oSetieni osiva; bitertanol + fuberidazol; fenpiclonil
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THE CHARACTERISTICS OF FROST RESISTANCE
IN THE FREEZING TESTS FOR SELECTION
IN GRAPEVINE BREEDING PROGRAMME

Marta HUBACKOVA
Research Station of Viticulture, CS - 267 18 Karlstejn 26, Czechoslovakia

During the winters of 1985 - 1987 and 1986 - 1987 two frost resistance
characteristics were determined in hybrids Vitis vinifera and in hybrids and
varieties with an increased frost resistance (most of them being of interspecific
origin). The experiments were performed in programmmable freezing boxes. The
two characteristics of frost resistance under study were the frost level after a frosty
winter period and the level after a warm winter period. Some forms of grapevine
were found to have a compartively high frost resistance after a frosty winter period
and a very low frost resistance after a warm period. The results suggest that in
breeding for a higher frost resistance it is necessary to respect not only the vine‘s
ability to acquire a high frost resistance under favourable conditions but also the
ability to keep the resistance as high as possible after a warmer winter period.

grapevine; frosty and warm winter period; frost hardiness

The actual resistance of plants to frost depends on the temperatures to which
the plants have been exposed, whereas the extent to which the resistance can be
influenced by warm and cold conditions in winter is characteristics of the plant
types(Larcher,1973).

As generally known, the buds of Vitis vinifera, grown in the northern
vine-growing areas, may survive without damage frosts as severe as -18, -20
and -22 °C after a longer cold period in winter. After a winter warm spell,
the resistance of such buds declines. The rate of decline in frost resistance
of every variety after a warm winter period depends on the length of exposure
to the positive temperature and on the date on which the resistance was
measured (Damborska, 1978). In the Blue Portuguese variety, exposed
to a temperature of 15 °C for 120 hours, a decline by 50.9 % was recorded
in January; in February, upon exposure to a frost stress (-19 °C), there was
a decline in frost resistance as great as 72.5 %. Late in winter and early in
spring when new growth initiates, the decrease in grapevine buds resistance
may be even greater.

These data show that in the breeding of varieties and clones for vine-growing
areas where severe frosts alternate with temperatures above 10 °C in the winter
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months it is necessary, when determining frost hardiness, to take into account
not only the ability to acquire a high resistance but also the ability to maintain
a high resistance even after warm periods that come during the winter season.
To see how far it is necessary to evaluate both of these characteristics of frost
hardiness, the frost hardiness levels of some vine hybrids and varieties were
determined after cold as well as warm winter periods; these conditions were
induced, together with subsequent frost stress, in a programmable environment
(freezing box).

MATERIAL and METHODS

In the winter of 1985-1986, the frost resistance of buds was determined in
fourteen hybrids of Vitis vinifera, mostly of the table type, which were grown
in the southern Slovakia in the Nové Zamky district. The vines were grown on
high stem on the rootstocks of V. berlandieri x V. riparia Kober 5 BB and were
old 9-10 years.

Besides this, the frost resistance was also determined, in the winter of
1986-1987, in ten varieties and hybrids (mostly interspecific) grown in the
Breclav dictrict in the southern Moravia. The vines from which the buds came
were own-rooted and were cultivated on high stem; their age was six years.

The level of frost resistance after a frosty and warm winter period was
determined in each hybrid and in the Riesling standard variety.To determine the
two characteristics of frost resistance, 80 one-year old well-matured canes on
at least thirteen internodes were out from the vines of every hybrid or variety.
The canes of the set of hybrids of Vitis vinifera were cut from the vines on
December 2, 1985, and those with increased frost resistance on January 6, 1987.

In every hybrid and variety, 40 canes with twelve buds, from the second to
the thirteenth node, were used for the determination of the level of frost
resistance after a cold winter period and another forty were used for the
determination of the stability of hardiness after a warm winter period. From the
mentioned number of canes, in every group of buds from 10 canes, i. e. in 120
buds, the initial level of resistance was determined in the period just before the
frost stress; this was done by dubbing on one-bud cuttings (control).

Another thirty canes with the second to thirteenth bud from cane base, were
divided in both groups into sets of ten canes, making three variants. In these
three variants the canes with buds were destined for the determination of
hardiness after a frosty period and three variants after a warm period.

The canes with buds, destined for the determination of resistance after a frosty
period, were subjected, immediately after cutting from the vines, to a frost of
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-10 °C for 72 hours in the programmable freezing box; immediately afterwards,
they were exposed to three graduated frost stresses. In the 1985-1986 winter the
intensities of the frost stresses were -16,-19and -22 °C, in the 1986-1987 winter
-19,-22and -25 °C. The procedure of inducing of the frost stresses was described
earlier(Hubada&kovid,1987).

The canes of the remaining three variants, left for the determination of the
stability of frost hardiness after a winter warm spell, were put into the
programmable freezing boxes immediately after cutting from the vines and were
exposed to -10 °C for 72 hours, followed by exposure to +10 °C above zero also
for 72 hours: finally, they were subjected to frost stresses of -16, -19 and -22 °C
in both winters.

The level of the frost resistance was derived from the viability of the buds
after the frost stresses through leaving the one-bud cuttings to bud, being
immersed by their basal parts in water.

RESULTS and DISCUSSION

The results given in Fig. 1 and Fig. 2 confirm our assumption that not all the
hybrids and varieties able to acquire a comparatively high frost resistance after
a frosty period do also possess the ability to maintain such a high resistance after
a warm spell in winter.

The sets of varieties and hybrids included hybrids with a comparatively
high frost resistance after both frosty and warm period, hybrids with a
comparatively high frost resistance after a warm winter period, as well as
hybrids with a comparatively high frost resistance after a frosty period but
a very low stability of resistance after a winter spell. Of the kybrids under
study, the last mentioned group includes Aptish Aga x Cardinal 6/4 and 6/9,
Ceaus x Julski biser 29/8 and Castets x Abouriou 3/13 (Fig. 1). The Aptish
Aga x Cardinal 6/4 hybrid, together with another two hybrids, even had the
highest frost resistance after a frosty winter period out of all the fourteen
hybrids studied in the first set, but its frost resistance stability after a winter
warm spell was, on the other hand, the lowest of the whole set of hybrids.
After a frosty perlod followed by frost stress with exposure to -16, -19 and
-22 °C this hybrid sent forth 95 % of the buds but only 20 % of the buds did
open after frost stresses of the same strength which, however, followed a
warm winter period (Fig. 2). It follows from this that the performance of the
mechanism by which the grapevine hybrids and/or varieties increase their
frost resistance is not in keeping with the mechanism by which the hybrids
and varieties maintain their frost resistance after a warm spell.
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Holds for Figs 1 and 2:
() after frost winter period D after warm winter period M the standard variety - Riesling

1. after frost winter period
2. after frost winter period
+ The names hybrids are written in separate sheet

The names of the hybrids to the Fig. 1:
A. Traminer red x Veltliner red-white 15/4 CH. Katta kurgan x Perletta 15/42

B. Traminer red x Veltliner red-white 7/6 . (Chasselas rose x Traminer red) x St. Maria
C. Julski biser x Pannonia kincse 13/12 d‘Alcantara 1028

D. Julski biser x Pannénia kincse 13/22 J. Muskat Bouchet x Oporto) x Saint Laurent 6/10
E. Aptis aga x Cardinal 6/4 K. Castets x Abouriour 3/13

F. Aptis aga x Cardinal 6/9 L. Castets x Abouriour 5/26

G. Dunavski misket x Cardinal 19/15 M. Castets x 1.-9 9/13

H. Ceaus x Julski biser 29/8
1. Average percentage of bursted buds in the hybrids of Vitis vinifera after frost stresses by exposure

to -16, -19 and -22 °C, preceded by a frosty or warm winter period in programable freezing boxes
in 1985-1986
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2. Average percentage of bursted buds in the hybrids and varieties with higher frost resistance after
frost stresses preceded by a frosty or warm winter period in programmable freezing boxes in
1986-1987. The level of the frost stresses after frosty period were -19, -22 and -25 °C, and after
warm period -16, -19 and -22 °C

The results shown in Fig. 2 suggest that the stability of frost resistance of buds
after warm winter periods is greater in the hybrids coming from interspecific
crossing than in the hybrids of Vitis vinifera. In this context it is necessary to
take into account the fact that the hybrids of Vitis vinifera were exposed, after
both warm and frosty winter period, to the same frost stresses (-16, -19, -22 °C),
whereas in the hybrids and varieties with an increased frost resistance the
resistance after a frosty period was evaluated by means of exposure to stresses
of -19, -22 and -25 °C and after a warm period to stresses of -16, -19 and -22 °C.
The reason why in the second set the frost stresses used after the frosty and warm
periods were not the same was that we were afraid that the milder frost stresses
(-16, -19 and -22 °C) would not be effective enough for the differentation of
resistance after a frosty period and that the stronger stresses (-19, -22 and -25 °C)
after a warm period would kill so many buds that the differertation of the varieties
would be difficult.

In the hybrids and varieties obtained by interspecific crossing with Vitis
amurensis, the determination of the stability of frost resistance after a winter
warm spell is particularly important, because Vitis amurensis reacts very
promptly to winter warming and is able to transfer this ability to the progeny.
This is the reason why it is recommended in the USSR to plant varieties with
a lower frost hardiness stability on the northern slopes (I s a e n k o, 1985).
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Though fluctuation in the levels of frost resistance after both frosty and warm
winter period has to be expected not only between years but also during the
course of one winter, the results show that in programmes of breeding for
a higher frost resistance and in the assessment of the merits of the hybrids it is
desirable to respect both the described characteristic of frost resistance.

The performance of the mechanism enabling the hybrids and varieties of Vitis
vinifera as well as those of interspecific origin to increase their frost resistance
does not coincide with the performance of the mechanism which allows them
to maintain frost resistance after a winter warm spell. The vine hybrids and/or
varieties characterized by a high frost resistance after a frosty period may exhibit
medium or even very low frost resistance stability after a warm spell in winter.
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M. Hubdckova (Vyzkumnd stanice vinarskd, Karlstejn)

Charakteristika mrazuvzdornosti v mrazovych testoch pre selekciu v ramci
sPachtitelského programu vinica

V priebehu zimy 1985-1986 a 1986-1987 boli u krizencov Vitis vinifera i kriZzencov
a odréd so zvySenou mrazuvzdornosfou (prevazne medzidruhového pdvodu)
v mraziacich komordch stanovené dve charakteristiky mrazuvzdornosti - Grover
mrazuvzdornosti po mrazivej a Groveii mrazuvzdornosti po teplej zimnej periode. Bolo
zistené, Ze niektoré formy vini¢a m6Zu maf'v zime po mrazivej periode relativne vysoku,
ale po teplej periode naopak vel'mi nizku mrazuvzdornost. Ziskané vysledky naznacuju,
Ze pri $lachteni na vy3Siu odolnost’ proti mrazu je nutné reSpektovat nielen schopnost
v priaznivych podmienkach vysokd mrazuvzdornostziskat, ale aj schopnost’ udrZat'si ¢o
najvyssiu odolnost po zimnom otepleni.

vini¢ hroznorody; mrazivi a tepld zimn4 perioda; mrazuvzdornosft
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REPKA OLEJNA JAKO MOZNY ZDROJ A REZERVOAR
VIRU ZAPADNI ZLOUTENKY REPY

Jaroslav POLAK, Libuse MAJKOVA !

Vyzkumny ustav rostlinné vyroby, 161 06 Praha 6-Ruzyné;
"okzuz - Krajskd sprdva ochrany rostlin, 747 81 Otice-Rybnicky

Vyskyt viru zdpadni Zloutenky fepy - beet western yellows virus (BWYV) byl
zjidtovan pomoci ELISA v fepce olejné celkem na 20 lokalitich severni Moravy.
Vyskyt nebyl prokizin v mladych rostlinich koncem srpna. BWYV byl zjitén
v poloviné listopadu na sedmi lokalitich ze 16 sledovanych. Po pfezimovani kultur
byl BWYYV zjistén v dubnu na Sesti lokalitich z 11 sledovanych. Na dalsich tfech
lokalitich nebyl BWYV pomoci ELISA zjistén v rostlinich fepky olejné, ale
v plevelich tam rostoucich. V prici je dokumentovana moZnost vyznamu kultury
fepky olejné jako zdroje a rezervodru viru pro cukrovku. Je téZ poukdzino na
vytrvalé, tézko hubitelné plevele (pchac oset), jako trvaly zdroj infekce BWYV
jak pro cukrovku, tak pro fepku olejnou. Na zdkladé dosavadnich vysledki je
navrZen dalsi postup vyzkumu vyznamu fepky olejné v epidemiologii viru zapadni
Zloutenky fepy.

virus zapadni Zloutenky fepy (BWYV), syn. virus mirného Zloutnuti fepy
(BMYV); Brassica napus var. arvensis (Lam.) Thell.; plevele; rezervoar viru;
epidemiologie

Virus zdpadni Zloutenky fepy - beet western yellows virus (BWY V) syn. virus
mirného Zloutnuti fepy - beet mild yellowing virus (BMYV) je luteovirus se
zna¢né Sirokym hostitelskym okruhem, zahrnujicim pfedev§im i brukvovité
rostliny. Vyskyt BMYV na fepé cukrové v Ceskoslovensku prokazali
Polak, Chod (1975). Polak (1979) dokdzal pfenosnost nékterych
izolath BMY'V z cukrovky na salat, a tudiZ i pfitomnost kment viru popsanych
v USA jako BWYYV, které do té doby nebyly v Evropé zjiStény. Zaroven
prokazal i pfirozeny vyskyt BMYV na brukvovitych plevelich (Poldk,
1978), kokoSce pastusi tobolce - Capsella bursa-pastoris (L.) Med. a hulevni-
kovci Iékatském - Sisymbrium officinale Scop. a na mléci rolnim - Sonchus
arvensis L. z Celedi Asteraceae. DalSim vyzkumem byl viskyt BWY'V prokdzan
na vét§iné brukvovitych zelenin a hoi¢ici- SinapisarvensisL.(P o 1 4 k ,1981).
Na fepce olejné - Brassica napus var. arvensis (Lam.) Thell. byl vyskyt BWYV
prokdzan na severni Moravé vroce 1984 (M atisova etal., 1986). Izolaty
viru ze fepky nebyly pfenosné na Physalis floridana Rydb., &imZ se odlisuji od
izolati PLRV.
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Na cukrovce byl BWYV az doneddvna povaZovan z ekonomického hlediska
za druhy, méné vyznamny virus zpisobujici Zloutenku fepy. V poslednich
deseti letech (P o 14 k et al., 1991) v3ak jeho vyskyt stile vice pfevlada nad
vyskytem semiperzistentniho viru Zloutenky fepy, beet yellows virus (BYV),
ktery muZe zpusobovat nekrézy listi infikovanych rostlin. Nejsou vzacné
pfipady, kdy BWYV prevliddd v polinad BYV v poméru5: 1,1 vétSim. Naskyta
se otdzka, pro¢ se vyskyt BWYV zvysuje, zatimco podil BYV klesd. BWYV
ma $irsi hostitelsky okruh neZ BYV a zahmuje predevsim fadu brukvovitych
plevelnych rostlin, infikuje v8ak i brukvovité zeleniny. Z hlediska rozsifeni
BWYYV dosud nebyla v naSich podminkdch vénovdna pozornost brukvovité
olejniné, fepce ozimé, jejiZz plochy se v poslednim desetileti znacné& rozsirily,
a ktera by, jako prezimujici plodina, mohla mit Glohu zdroje a rezervoaru virové
infekce pro jiné plodiny, pfedevS§im cukrovku. V zahrani¢i se touto proble-
matikou zabyvalinapf. Walsh a Tomlinson (1985).

Proto jsme se zaméfrili na sledovani, zda porosty fepky olejné mohou byt
infikoviny BWYV a zda je pfitomnost viru mozné prokazat jiz v podzimnim
obdobi, ale i na jafe v pfezimovanych rostlinich. K diikkazu moZné souvislosti
s vyskytem BWYV na cukrovce jsme pro sledovani vybrali lokality severni
Moravy, kde zvlasté v poslednich letech dochazi k silnym vyskytim virové
Zloutenky fepy s prevlddajicim vyskytem BWYV.

MATERIAL a METODY

V prizkumu moZného vyskytu BWYV na fepce ozimé jsme se zaméfili na
riizné lokality severni Moravy, kde se ziroveii p&stuje i cukrovka. Slo o lokality
okresu Opava, Olomouc, Novy Ji¢in a Sumperk, pfi¢emZ nejvice lokalit bylo
sledovano v okresu Opava a Olomouc. Odbéry rostlin s pfiznaky Zloutnuti
a fialovéni spodnich listii provadéli pracovnici UKZUZ, nebo pfimo autofi
sdéleni. Z kazdé lokality byly odebriny jedna aZ &tyfi rostliny fepky olejné
[Brassica napus var. arvensis (Lam.) Thell.] s pfiznaky Zloutnuti a fialovéni
spodnich list, znékterych lokalitbyly odebrany i vzorky riizn¢ch druhii pleveli
s pfiznaky Zloutnuti nebo fialovéni spodnich listdi. Na podzim 1990 byly odbéry
vzorki provedeny na 16 lokalitich, na jafe 1991 na 11 lokalitich. Rostliny byly
na jednotlivych lokalitich odebirdny na konci srpna, v poloviné listopadu
a koncem dubna. Zarovei byly na okrajich fepkovych poli na né¢kterych loka-
litich odebirdny i rostliny né€kterych druhti plevelil, které mohou byt rovnéz
BWYYV infikoviny.

Rostliny byly v laboratofi sérologicky vySetfeny pomoci ELISA. Listy rostlin
byly homogenizovany s pufrem a ziskané vzorky §fivy byly pouZity ke
stanoveni BWYV. Pracovali jsme s antisérem BWYV pfipravenym proti
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izoldtu viru z cukrovky Tuckovou a Polikem (1990, nepublikovéino). PouZili
jsme protilitky BWYV konjugované alkalickou fosfatasou a anorganickou
pyrofosfatasou (Poldk, JevtuSenko, 1992; Polik,
Drozdovi, 1991).

VYSLEDKY a DISKUSE

Koncem srpna se ndm nepodafilo v Zddném pfipadé BWYV v mladych
rostlindch fepky prokédzat. Vysledky stanoveni BWYV vlistopadu 1990 a dubnu
1991 jsou uvedeny v tab. I. Virus zdpadni Zloutenky fepy byl zji§fovin v fepce
olejné na 20 lokalitich severni Moravy. Pomoci ELISA byl prokdzin na 14
lokalitich. Z toho byl BWYV prokazéan v rostlinich fepky olejné na sedmi
lokalitdch ze 16 sledovanych v listopadu 1990 a na Sesti lokalitich z 11
sledovanych v dubnu 1991. Na dal$ich lokalitich bylo zjiSténo né€kolik druht
plevelil infikovanych BWYV, z toho v dubnu 1991 na tfech lokalitach porostii
fepky olejné, kde v odebranych vzorcich fepky virus prokdzén nebyl. Pomoci
ELISA byl BWYYV stanoven v rostlindch pchice osetu, Cirsium arvense (L.)
Scop., febfi¢ku obecného, Achilea milletifolium L. emend Fiori, pelyiiku ¢erno-
bylu, Artemisia vulgaris L., kostivalu 1ékafského, Symphytum officinale L.,
hefmankovce pfimofského, Tripleurospermun maritimum Sch. Bip, vesnovky
obecné, Cardaria draba (L.) Desv., rozrazilu bfe¢tanolistého, Veronica hede-
rifolia L., rozrazilu rolniho, Veronica arvensis L. a smetanky lékaiské, Tara-
xacum officinalis Web.

Postupny nariist vyskytu BWYV v rostlinach fepky olejné, kdy na pfelomu
srpna a zafi nebyla zjiSténa Ziddna infekce, v listopadu byl BWY'V stanoven na
vice neZ 40 % sledovanych lokalit a po pfezimovéni rostlin v dubnu jiZ na dvou
z kazdych tfi lokalit, odpovida, s ohledem na délku inkubacni doby asi Ctyfi
tydny moZnosti Sifeni viru z ploch cukrovky do porostu fepky ozimé béhem zéfi
a fijna a% do jeji sklizné. Repkové porosty v&etn& tam se vyskytujicich pleveld
pak mohou bytrezervoirem a od kvétna potencidlnim zdrojem infekce profepné
pole. Jednou, ne-li hlavni pfi¢inou zvySujiciho se podilu vyskytu viru zdpadni
Zloutenky fepy na cukrovce by pak mohl byt zvySujici se podil fepky olejné jako
zdroje infekce fepy BWYV v souvislosti s néariistem ploch fepky olejné
v poslednim desetileti. Tento pfedpoklad je v3ak tieba potvrdit biologickymi
pfenosy izolaiti BWYV z fepky olejné na cukrovku a hoi¢ici bilou, zjiSténim
Cetnosti izolati BWYV pfenosnych z fepky olejné na cukrovku.

Problematice vyskytu BWYV na fepce olejné byla vénovédna pozornost ve
Velké Britanii. Gilligan etal (1980) prokazali pfirozeny vyskyt BWYV
na fepce olejné. Vyznamem a roz§ifenim BWYV na fepce olejné se zabyvali
Walsh a Tomlinson (1985). Walsh (1986) prokazal, Ze fepka
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olejnd miZe byt zdrojem infekce BWYV pro brukvovité zeleniny. Wa l s h

et al. (1989) sledovali vliv pouZiti insekticidli na vyskyt Sifeni BWYV v fepce
olejné. Ve vyzkumu této problematiky bude tfeba vyuZit i pfimé stanoveni
BWYV ve msicich. Tato problematika byla rozpracovana Kastirrem v Némecku
(Kastirr,1990)a BWYV byl ve mSici Myzus persicae (Sulz.) a Aphis fabae
Scop. stanoven pomoci ELISA v obdobi od kvétna do fijna.

I. Stanoveni viru zapadni Zloutenky fepy (BWYYV) v porostu fepky olejné [Brassica napus var.
arvensis (Lam.) Thell.] pomoci ELISA - Determination of the virus of beet yelows (BWYV) in the
stand of rape [Brassica napus var. arvensis (Lam.) Thell.] by ELISA

Lokalita’ Odriida fepky olejné2 Doba odbéru’ Vysledky ELISA’
Kylesovice, 0. Opava Ceres XL, IV, IVP + +, -
Katefinky, 0. Opava Ceres XI +
Vivrovice, 0. Opava Ceres XI, XIP, IVP +, +, +
Pusté Jakartice, o. Opava Sonata XILIV -+
Lodénice-Vlastovicky, 0. Opava Ceres XI -
Oldrichov, o. Opava Ceres IV, IVP -+
SluZovice, 0. Opava Ceres IV -
Kobéfice, o. Opava Ceres IV, IVP -+
Starnov, 0. Olomouc Arabela XI, IVP —
Hlasnice, 0. Olomouc Ceres XI, IV, IVP + +, +
Olomouc-Samotisky, o. Olomouc Darmor X1, IV, IVP N
Sezice na Hané, 0. Olomouc Ceres XI -
Velky Tynec, 0. Olomouc Ceres XL, IV, IVP -+ +
ParSovice-Zdraihala, o. Olomouc Ceres XI -
Olomouc-Holice, 0. Olomouc Ceres IV, IVP +, -
Hladké Zivotice, o. N. Ji&in Ceres XI &

N. Ji¢in-Kanin, o. N. Ji¢in Ceres XI +
Suchdol n. Odrou, o. N. Ji¢in Ceres XI +
Zvole, 0. Sumperk Ceres XI -
Tovacov, o. Pferov Sonata XI -

XI, IV = listopad 1990, duben 1991 - November of 1991, April of 1991
IVP = duben 1991, provedeno stanoveni BWYV v plevelich na okraji pole fepky olejné - April of
1991, determination of BWYV conducted in weeds on the margin of the field of rape

Isite; 2\/ariely of rape; Htime of sampling; 4results of ELISA
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BWYYV jsme zjistili v kulturdch fepky olejné pomoci ELISA v pchaci osetu,
febficku obecném a pelyiiku ¢ernobylu na lokalité Vavrovice, okres Opava,
v rozrazilu bfe¢fanolistém a rolnim a v pchaci osetu na lokalité Oldfichov, okres
Opava, ve smetance 1ékafské na lokalit¢ Kobéfice, okres Opava, v kostivalu
1ékafském a hefmankovci pfimofském na lokalité¢ Samotisky, okres Olomouc,
ve vesnovce obecné na lokalit¢ ParSovice-Zdrihala, okres Olomouc, a ve
staréeku obecném na lokalité Hlésnice-gtemberk, okres Olomouc. Vytrvalé,
té€Zko hubitelné plevele, jako napf. pcha¢ oset mohou byt v osevnim postupu
trvalym zdrojem infekce BWYV na urc¢itém misté po fadu let jak pro cukrovku,
tak pro fepku olejnou. Nase zjiSténi BWYV na znacné Sirokém okruhu riiznych
druhti pleveli potvrzuji vysledky uvedené ve sdélenich autort Walkey,
Pink (1990) a Paczuski, Blachowska (1990), kterd se zaby-
vaji studiem zdroji infekce BWYV.
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J. Poldk, L. Mdjkovd (Research Institute for Crop Production,
Praha-Ruzyné; Regional Administration of Plant Protection,
Otice-Rybnicky, Czechoslovakia)

Winter oilseed rape as a likely source and reservoir of beet western virus

The occurrence of beet western yellows virus (BWY V) was screened in winter oilseed
rape crops at twenty localities in Northern Moravia using ELISA.

Samples of examined plants showed in late August no symptoms, in November and
in April (next year) showed yellowing and violetting of lower leaves. Samples of
examined weed plants showed the same, or similar symptoms.

BWYV could not be detected in oilseed rape seedlings in late August, but was detected
in oilseed rape at seven localities out of 16 examined in mid November. Next spring,
BWYV was detected in oilseed rape at six localities out 11 examined, and in weeds
growing in oilseed rape (but not in oilseed rape) at three localities.

Among weeds present in winter oilseed rape crops, BWYV was detected using ELISA
in creeping thistle, yarrow milfoil, nugwort common confrey, sceentles mayweed, hoary
cress, ivy-leaved speedwell, speedwell, and common dandelion plants.

Our results show the usefulness of investigations aimed at screening winter oilseed
rape crops as a source and reservoirs of beet western yellows virus for sugar beet crop
infection, and the danger in some perennial weeds (creeping thistle) as a durable source
of BWYV infection not only for beet but also for winter oilseed rape. Further
investigations of the significance of winter oilseed rape in BWYV epidemiology are
proposed.

beet western yellows virus, syn. beet mild yellowing virus; DAS-ELISA; Brassica napus
var. arvensis (Lam.) Thell.; overwintering weeds; virus reservoirs; epidemiology
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. _HODNOCENI REZISTENCE ODRUD RAJCETE
VUCI BAKTERII CLAVIBACTER MICHIGANENSIS SUBSP.
MICHIGANENSIS

JiFina KRATKA

Vyzkumny ustav rostlinné vyroby, 161 06 Praha 6-Ruzyné

Byla sledovina rezistence odriid rajcete Slava Poryni, Start F1, Tornddo a Stupické
ranné ke Clavibacter michiganensis subsp. michiganensis. Byly hodnoceny mladé
rostliny inokulované bakteriilni suspenzi pfes kofeny a zelené plody inokulované
vpichem pod pokozku. Hodnoceni u mladych rostlin bylo provedeno konvenénim
zplisobem (sledovdnim poétu vadnoucich a odumirajicich rostlin) a pomoci
biochemické metody (siedovani zmén obsahu hydroxyprolinu vizaného ve sténé
buné&éné). Zjistili jsme, Ze pomoci biochemické metody lze hodnotit rezistenci
odnid ji 10. den po inokulaci rostlin. Na zikladé vysledki ziskanych z obou
zpusobii hodnoceni jsme zjistili, Ze mladé rostliny odridy Sliva Poryni jsou
k bakteridlnimu vaskuldrnimu patogenu rezistentni, odriidy Torn4da, Start Fy
a Stupické ranné nichylné. Zelené plody nebyly pro testovéni rezistence odrid
vhodné.

odridy rajéete; Clavibacter-michiganensis subsp. michiganensis; rezistence; cévni
vadnuti; biochemickd metoda

V poslednich tfech letech byl na izemi Ceskoslovenska zaznamenédn znacny
riist onemocnéni odriid rajéete, vyvolany baktérii Clavibacter michiganensis
subsp. michiganensis. Do té doby nebyla u nds, v porovnini s jinymi zemémi,
tato choroba rajéete povaZovéina za vyznamnou.

Symptomy choroby a $kodlivost byly popsiny fadou autori (souhrnné
Stanék,1961;Strider,1969). Byly studoviny a navrZeny rizné zplisoby
ochrany, vétSinou v3ak ne pfili§ Gspé¥né (Stan &k, 1961). Na ziklad¢ fady
vyzkumii bylo zji§téno, Ze provddéna ochrana proti tomuto patogenu neni G¢innd,
a proto se pozornost zaméfila na Slechténi rezistentnich odriid, a to pfedeviim
v USA, Francii, Japonsku a Holandsku (Steeckelenburg, 1985;
Griesbach, Kleinhans, 1991).

Vyhledavini zdroji rezistence pfineslo s sebou i vypracovani a volbu vhodnych
metod inokulace rostlin a zpilisobi hodnoceni hladiny rezistence hostitele k pato-
genu.

Piedklddana prace shrnuje vysledky, které byly ziskéné pfi testovani mladych
rostlin a nezralych plodii ¢tyf odriid rajéete béZzné v Ceskoslovensku pésto-
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vanych. K hodnoceni bylo pouZito jednak konven¢niho zpiisobu hodnoceni
(tzn. hodnoceni anatomickych, morfologickych a pfipadné fyziologickych’
zmén typickych pro onemocnéni) a jednak ndmi navrzeného zptisobu hodnoceni
pomoci biochemické metody, kterou jsme uplatnili u nékterych systémi hostitel -
- vaskuldmi patogen (Krdtka, Kidela,1987;Kratka, 1990).

Cilem price je porovnat ziskané vysledky z obou zpiisobil hodnoceni a posou-
dit jejich vhodnost pfi testovini odriid raj¢ete na rezistenci ke jmenovanému
vaskuldrnimu patogenu.

MATERIAL a METODY

K pokustim jsme pouZili polni odriidy Stupické ranné, Tornado, Start F,
a Slava Poryni. O téchto odriidich je znimo, Ze nebyly $lechtény na
rezistenci k houbovym nebo bakteridlnim chorobdm (Pekdrkovié -
tstni sdéleni).

Rostliny byly péstoviny ve skleniku pfi teploté 21 °C v péstebnim substrétu.
Ve fézi tfetiho pravého listu byla provedena inokulace rostlin smési izolati Cy
a C4 baktérie Clavibacter michiganensis subs. michiganensis (dile CMM).
Izolaty CMM byly ziskany z nemocnych rostlin rajéete odriidy Stupické ranné
(K@ dela - ustni sdéleni). Inokulaci jsme provedli 18hodinovym méacenim
kofenil v bakteridlni suspenzi (hustota inokula 10%), kontrolni rostliny byly
maceny stejnou dobu ve sterilni destilované vodé. Kontrolni a inokulované
rostliny byly po o3etfeni opét péstovéiny ve skleniku v péstebnim substratu.

Inokulaci nezralych plodii jednotlivych odriid jsme provedli pomoci
injekéni jehly vpichem pod pokozku. Hustota inokula byla 108, k jednomu
vpichu bylo pouZito 0,05 ml suspenze. Kontrolni plody byly o3etfeny desti-
lovanou sterilni vodou. U kazdého plodu jsme provedli tfi vpichy. Inokulaci
jsme provadéli
- u zelenych plodii utrZzenych a umisténych na vihky filtra¢ni papir pod sklenény

poklop,
- u zelenych plodii ponechanych na rostlin€ a piekrytych tfi dny igelitovym
sackem,

- u zelenych plodii ponechanych na rostling a nepfikrytych igelitovym sa¢kem.
Hodnoceni rezistence k CMM

Hodnoceni konvenénim zpisobem - U mladych rostlin rajéete inoku-
lovanych ve fazi tfetiho pravého listu jsme sledovali po¢et vadnoucich a odumi-
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rajich rostlin a hmotnost rostlin (nadzemnich ¢asti a kofenti zvIast) u vSech
variant. Vadnuti a odumiréani rostlin jsme hodnotili 10., 19. a 27. den, hmotnost
rostlin 27. den po inokulaci. V{sledky jsou primérem tfi opakovini, v kazdém
opakovani jsme hodnotili 15 rostlin. Navrhli jsme stupnici, kterou jsme pouzili
pfi stanoveni primémého stupné napadeni (ddle PSN): 0 - rostlina zdravi, tzn.
nevadnouci; 1 - rostlina ma zvadlé listy z 1/4; 2 - rostlina ma zvadlé listy z'1/3; .
3 - rostlina mé zvadlé€ listy z 1/2; 4 - rostlina ma zvadlé listy z 2/3; 5 - rostlina
maé zvadlé v3echny listy; 6 - rostlina je odumfela.

_ no.O+ nl.l +n2.2..................n .6
PSN = N

kde: N - celkovy pocet rostlin
ny - pocet rostlin zafazenych do stupné napadeni

Kontrolni reizolace CMM z rostlin byla provadéna ze svazki cévnich baze
a stfedni ¢asti stonku a z fapiki listd. K hodnoceni pritkaznosti mezi kontrolou
a pokusnou variantou bylo pouZito ¢ -testu.

Pfi hodnoceni infekce nezralych plodi byl sledovan ¢as vzniku skvrn kolem
vpichu po inokulaci a jejich velikost. U kazdé varianty bylo hodnoceno Sest
plodii (kazdy plod se tfemi vpichy) po dobu 10 dni.

Hodnoceni pomoci biochemické metody - Z nadzemnich ¢asti a kofenti
rostlin jsme vyizolovali sténu bun€¢nou a stanovili po hydrolyze spektro-
fotometricky obsah hydroxyprolinu (ddle Hyp) 10. a 27. den po inokulaci CMM
(Kivilaan etal, 1959, Masuda etal, 1967, Kivirikko etal,
1967).

Sl7e)dovali jsme zmény v obsahu Hyp vdzaného v glykoproteinu st€énu bunééné
infikovanych a kontrolnich rostlin a hodnoceni rezistence odrid k CMM jsme
provedli na zdklad¢ teoretickych poznatku a praktickych zkuSenosti ziskanych
a publikovanych od roku 1984 (K r 4 t k 4 , 1990). Vysledky jsou primérem tfi
opakovéni, v kazdém opakovani bylo pouZzito 15 rostlin.

VYSLEDKY

Hodnocenirezistence konvenénim zpisobem - Zjistili jsme, Ze po 27 dnech
mé nejniZ$i PSN odriida Sldva Poryni, ostatni tfi hodnocené odriidy mély PSN
0 84 aZ% 113 % vyssi (tab. I).

Hmotnost rostlin jsme zji§tovali 27. den. U odriidy Sldva Poryni, kterou podle
PSN hodnotime v této rustové fazi rostlin jako nejodolnéjsi k CMM, jsme
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I. Rezistence odriid rajcete k CMM - Resistance of tomato cultivars to CMM

Odridal * Hmotnost rostlin® PSN Obsah’ Hyp [p.g.mg'l] :'::Id:::rc‘z:é
rida [ dzemni ¢ast koren
nadzemni » 4 £ C na y
i Sz | kofeny S A B . : = 5 1 & T
K 1143 5,6 1.5 0,3 0,00 0,00 0,00 7.0 8,4 26,0 28,5
Slava Poryni R | R
I 96,0 5,1 135° 07 | 012 | 044 | 1,45 | 87 9] 228 | 29
K 76,2 40 13,05 0,7 0,00 0,00 0,00 7,6 8,0 18,0 20,1
Start Iy S S
| 92,25" 4,1 6,45" 0,2 1,23 1,73 2,87 8,2 7.6 245 19,2
K 84,0 38 16,5 0,5 0,00 0,00 0,00 8,0 10,3 18,3 221
Stupické ranné S |S
| 87,0 3,6 7,5 0,2 0,13 | 267 8,2 95 27,0 | 389 389
K 64,5 34 122 0,4 0,00 0,20 0,60 10,3 15,3 15,5 20,9
Tornado s | s
I 79,5° 40 7,5° 0,3 1,30 1,50 3,10 92 138 220 22,6

- hmotnost 15 rostlin ( @ tfi opakovani) 27 dnii po inokulaci rostlin CMM - weight of 15 plants (D of three replications)
27 days after inoculation of plants CMM
+ - priikkazny rozdil v porovnani s kontrolou (f = 2,78, P = 5%) - significance difference in comparison with control
(t=2.78, P = 5%)
A, B,C - hodnoceni 10., 19. a 27. den - evaluation on 10th, 19th and on 27th day

a,b - hodnoceni 10. az 27. den - evaluation on 10th and 27th day

1,2 - hodnoceni rezistence konvenéni/biochemickou metodou - evaluation of resistance by conventional/by biochemical method
R - rezistentni odriida - resistant variety

S - nichylna odriida k CMM - susceptible variety to CMM

PSN - primérny stuperi napadeni - degree of severity

K - kontrola - control; I - infekce - infection

Lcultivar; 2weight of plants; 3overground parts; ‘roots; SHyp content; Sevaluation of resistance

S0T-L61 : (1) 2661 '8 “1150Y 1420
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zaznamenali priikaznou stimulaci hmotnosti kofenti (o 80 %) a nepriikaznou
inhibici hmotnosti nadzemnich ¢asti (o 16 %). U ostatnich odrid, které podle
PSN hodnotime v této riistové fazi jako nachylné k CMM, je situace opalna:
u infikovanych rostlin je hmotnost nadzemnich &asti i kofenli v porovnani
s kontrolou niZsi (tab. I).

Piitomnost patogena byla po reizolaci z rostlin prokdzana v kofenech a stonku
do vy3e 5 cm (od paty stonku).

Pii hodnoceni infikovanych nezralych plodil jsme zjistili, Ze v mistech vpichu
se objevily po dvou aZ tiech dnech svétlé skvrny, jejichZ stfed postupné ztmavl.
Tyto symptomy jsou typické pro sekundarni infekci plodu CMM a jsou nazy-
vany ,birds eye (pta¢i oko)* (Strider, 1969; Stanék, 1961). Tyto
skvrny se objevily u plodi v8ech odriid. Rozdil byl pouze v ¢ase objeveni,
u odriidy Sldva Poryni jsme tento jev pozorovali o jeden aZ dva dny pozdéji.

K dplnému zni¢eni plodu doslo nejrychleji u odriidy Start F;, nebot pét dni
po inokulaci povrch plodu zhnédl cely a vnitfek byl plny bakteridlniho slizu.
U odriidy Stupické ranné inokulace urychlila zréni plodil - byly do péti dnil po
inokulaci ¢ervené. Bilé skvrny s hnédymi stfedy vSak na z¢ervenalém plodu
ziistaly.

Primér svétlych bilych skvn vzniklych kolem vpichu byl u plodii viech
odriid podobny.

Doba vzniku a vzhled popsanych symptomil byl obdobny na plodech utrze-
nych i na plodech, které byly inokulovany na rostliné. RovnéZ pfikryti plodi
igelitovymi sd¢ky po inokulaci neovlivnil ani ¢as vzniku, ani vzhled popsanych
symptomii. Reizolace z plodii potvrdila pfitomnost CMM.

Ze ziskanych vysledki vyplyva, Ze plody v8ech &tyf testovanych odriid jsou
nachylné na sekundarni infekci CMM, nejvice plody odriidy Start F;.

Hodnoceni rezistence pomoci biochemické metody - Zjistili jsme, Ze
v kofenech rajcete je vice Hyp neZ v nadzemnich ¢astech. Pro hodnoceni
rezistence odrud k vaskularmimu vadnuti odriid rajéete se zdaji pfijatelné zmény
v obsahu Hyp v kofenech podobné, jako u jinych ndmi sledovanych plodin
(hrach, vojtéska, karafiat) (Kra tk 4, 1990).

Deset dni po inokulaci rostlin CMM u odriidy Slava Poryni jsme nezjistili
zvySeny obsah Hyp, u dalSich tfi odriid jsme zjistili zvySeni nad 30 % (58, 31
a 38,3 %) - tab. L.

Na ziaklad¢ naSich pfedchézejicich zkuSenosti Ize toto zvy3eni hodnotit tak,
Ze ziskané hodnoty (nad 25 %) oznacuji nichylnost populace k vaskuldrnimu
patogenu (K rd t k 4 , 1990). Zjisténé vysledky jsou v korelaci s hodnocenim
rezistence populace mladych rostlin pomoci konvenéni metody (tab. I).
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Pfi analyze rostlin 27 dni po inokulaci jsme jiZ neziskali vysledky, které by
ve v8ech piipadech byly v korelaci s hodnocenim pomoci konvenéni metody
(tab. I).

Z vysledkii je patrné, Ze rezistence mladych rostlin rajéete k CMM lze hodnotit
biochemickou metodou 10. den (v pocitcich projevii onemocnéni) po inokulaci
rostlin. Pro analyzu byly pouzity vSechny inokulované rostliny, tzn. ve viech
stupnich napadeni (tab. I).

Obsah Hyp v zelenych plodech byl nepatrny, metoda pro hodnoceni
rezistence odriid nebyla pouZita.

DISKUSE

V pracich zahrani¢nich autorti je uvedena fada odrid rajéete, u kterych byla
zjiSténa rezistence k CMM, nebo téch, které byly jako rezistentni k tomuto
patogenu vySlechtény (Boelema, 1980; Laterrot et al.,, 1978;
Thyr,1971).Steekelenburg (1985) uvidi, Ze u rezistentni odriidy
neni omezeno systémové Sifeni patogena v rostliné, ale je vyrazné redukovano
jeho mnozeni. V Ceskoslovensku nebyla dosud sledovéna rezistence pésto-
vanych odriid raj¢ete k CMM, ani nebylo providdéno Slechténi na rezistenci
k tomuto patogenu (Pe k d rk o v 4 - dstni sdéleni).

Snaha ohodnotit rezistenci genotypu rajete pro vyuZiti pfi Slechténi na
rezistenci vedla k propracovéni riiznych zpiisobti inokulaéni techniky i zpiisobti
hodnoceni infikovanych rostlin(Steekelenburg, 1985).

My jsme se pfiklonili ke zptisobu inokulace mladych rostlin, ktery popisujeme
v Casti Materidl a metody. Tento zpiisob se ndm zda pro vytéené cile nejpfi-
jatelng&jsi. Pfi pouZiti této techniky jsme zjistili, Ze 1ze u mladych odriid rajcete
velmi brzy (10 dni po inokulaci) hodnotit priibéh choroby na zékladé jednoho
projevujiciho se symptomu (vadnuti ¢asti nebo celch listd, celych rostlin).
Vadnuti je po urlitou dobu reversibilni, proto je hodnoceni nutné provadét
denné pomérné dlouho (v naSem pfipadé 27 dni po inokulaci), aby byly ziskané
tidaje pouzitelné k vypoctu PSN a zhodnoceni.

Vedle tohoto zpiisobu hodnoceni (konvenéni zpisob), ktery je pouZivan
v riznych modifikacich pfi sledovani priibé¢hu vaskuldrniho onemocnéni jinych
plodin, jsme pouZili i hodnoceni rezistence biochemickou metodou. Tento
zpusob hodnoceni jsme poprvé navrhli na zikladé dlouholetych vyzkumi
u vojté3ky a pozdé&ji u hrachu a karafidtu (Kratka, 1990). Vychizime
z poznatki, Ze u infikovanych rostlin odolné odrudy v ur¢itém obdobi nedochazi
k vyraznému zvySeni obsahu Hyp vidzaného ve sténé buné¢éné (od 25 %
v porovnéini s kontrolou), zatimco u infikovanych rostlin nichylné odriidy je
obsah Hyp v porovnanis kontrolou vysoky. Tyto zmény jsme méfili v kofenech.
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Na ziklad¢ ziskanych vysledkil jsme ohodnotili pormoci konven&nich zpiiso-
bii odriidu Sldva Porynijako rezistentni k CMM v obdobi mladych rostlin rajéete
(tzn. pfed nasazenim kvétli, hodnoceni probihalo ve fézi 3 aZ 6 pravého listu).
Ostatni tfi odriidy se v tomto riistovém obdobi jevily jako nichylné.

Obdobné vysledky jsme ziskali i pfi pouziti biochemické metody, pfi které
jsme obsah Hyp sledovali v kofenech 10. den po inokulaci. Vyhodou vyuZiti
této metody je, Ze reprodukovatelné vysledky jsme ziskali jiZ v obdobi, kdy jsme
zaznamenali po¢ate¢ni vadnuti &asti listl u rostlin jednotlivych odriid a bylo
jesté obtizné ohodnotit odolnost proti onemocnéni pomoci konvenéniho zpiiso-
bu hodnoceni. Desdty den po inokulaci zacalo reverzibilni vadnuti ¢asti listl
u viech sledovanych odriid. Vysledky jsou jednozna¢né, nebof u odriid, které
byly pomoci konven¢niho zpiisobu hodnoceni oznaleny jako nachylné, byl
obsah Hyp vy38i o 31,3 aZ 58 % v porovnani s kontrolou; v rostlinich odriid
Sldva Poryni (oznacené jako rezistentni pomoci konvenéniho zpiisobu hodno-
ceni) se obsah Hyp nezvysil.

Ziskané vysledky po biochemickych analyzich rostlin 27. den po inokulaci
jiZnelze v plné mife pouZit. Potvrzuji ale nase pfedchazejicizavéry (Krd tk 4,
1990), Ze tento zpiisob hodnoceni je pouZitelny jen v urdité dob&é onemocnéni,
a to v zalitku choroby, pfi projevu prvnich symptomil, které musi byt defi-
novény. To se projevilo u pokusii s rajéaty v plné mife. Zatimco 27. den po
inokulaci rostliny odriidy Start F; odumiraly jen milo, ale ve vétSiné pfipadi
byly velmi zvadlé (a brany do analyz), rostliny odriidy Stupické ranné byly
zvadlé jen &aste¢né (jen Casti listu, ale bylo vice rostlin odumfelych). Tato
skute¢nost se neodrazi v PSN 27. den po inokulaci; ziskané ¢&islo vyjadiuje jen
to, Ze ob€ odriidy nejsou k CMM odolné. U rostlin odriidy Start F{ byla 27. den
po inokulaci biochemicka situace v odebranych rostlinach jind (rostliny brané
do analyzy siln& zvadl€) neZ u rostlin odridy Stupické ranné (rostliny uvadlé
jen &aste¢né€, odumfelé rostliny nebyly do analyzy briny). Obsah Hyp nebyl jiz
v korelaci s vysledky ziskanymi 10. den po inokulaci, kdy byly ob¢ odriidy
oznaceny jako nachylné k CMM.

Z vysledkid ziskanych pfi testovani nezralych plodii vyplyva, Ze tohoto
zpusobu hodnoceni nelze vyuZit. Bylo prokazano, Ze CMM se §ifi v rostliné
pouze xylémem (P i n e etal., 1955), pfendsi se osivem a projevy onemocnéni
jsou typickou tracheobakteri6zou se vSemi priivodnimi jevy. Patogen, ktery
pronikne aZ do plodd, vyvoldvé jiné symptomy onemocnéni neZ sekundarni
infekciplodii (Stan é&k,1961;Strider, 1969).

Vzhledem k tomu, Ze v poslednich letech roste na nasem tizemi pocet vyskytii
napadeni péstovanych odriid rajéete timto vaskuldrnim patogenem, stiva se
aktudlni vybér vychoziho materidlu pro Slechténi na rezistenci. Pro tento tcel
by mohla byt dspé3né vyuZita nejen ndmi navrhovand technika inokulace
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mladych rostlin, ale i zpisob hodnoceni sledované populace rajcete pomoci
biochemické metody. Vyhodou je rychlost a reprodukovatelnost. Zhodnoceni
pomoci konvenéni metody je zdlouhavé, a tim vice ovlivnitelné vnéj$imi
faktory. Pro podporeni tohoto nidvrhu bude tfeba provést hodnoceni nejen
dal8ich odriid pé&stovanych v Ceskoslovensku, ale také odriid péstovanych
v zahrani¢i, u kterych je znama hladina rezistence ke jmenovanému vasku-
larnimu patogenu.
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J. Krdtkd (Research Institute for Plant Production, Praha - Ruzyné, Czechoslovakia)

The evaluation of tomato cultivars resistance to the bacteria
Clavibacter michiganensis subsp. michiganensis

In the tomato plants of Sldva Poryni, Tornado, Start F1 and Stupické ranné cultivars
resistance to Clavibacter michiganensis subsp. michiganensis by help of conventional
and biochemical methods were evaluated. The inoculation of plants was carried out
though the roots. The conventional method is based on evalution of leaves wilt intensity
and extinction of inoculated plants. The biochemical method is based on the
determination of changes in content of hydroxyproline bound in glycoprotein of the cell
wall of inoculated plants. The plants of populations which were evaluated as resistant
according to the biochemical method had the content of hydroxyproline after inoculation
that was not significantly different from the control uninoculated plants. On the contrary,
the plants of susceptible populations accumulated a considerable amount of
hydroxyproline in the cell wall after inoculation (higher than 25 %). The resistance of
young plants by help of biochemical method 10 days after inoculation were determined.
We compared this results with conclusions obtained by help of conventional method. On
the basis of our results we determined cv. Sldva Poryni as resistant, cv. Start F1 and cv.
Stupické ranné as susceptible to bacterial wilt pathogen. We found that the tomato green
fruits are unsuitable for a test of cultivar resistance.

tomato cultivars; Clavibacter michiganensis subsp. michiganensis; resistence; vascular
wilt; biochemical method
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UCINNOST CHEMICKYCH PRIPRAVKU
NA FYTOPATOGENNI BAKTERIE V PODMINKACH /N VITRO

Blanka KOKOSKOVA

Vyzkumny ustav rostlinné vyroby, 161 06 Praha 6-Ruzyné

V testech in vitro jsme ovéfovali d¢innost sedmi baktericidi (S-0208, Kocide
101, Champion 50 WP, Kuprikol 50, Sandofan C, Curzate K, Trimiltox forte),
dvou fungicidi s baktericidnimi G¢inky (Aliette, Ridomil Plus 48 WP) a jednoho
antibiotika (Streptomycin) proti fytopatogennim baktériim rodi Erwinia, Pseu-
domonas, Xanthomonas, Corynebacterium, Agrobacterium a Flavobacterium.
Nejlepsi G¢innost prokazal pfipravek S-0208. Ve srovnéni s timto baktericidem
mély Trimiltox forte, Kuprikol 50 a Streptomycin dc¢innost asi poloviéni
a Champion 50 WP a Kocide 101 asi tfetinovou. Sandofan C Curzate K byly
slabé Gcinné a Aliette a Ridomil Plus 48 WP byly neii¢inné.

bakteriocidy; fungicidy; antibiotikum; fytopatogenni baktérie; Géinnost in vitro

V chemické ochrané proti bakteridlnim chorobdm se nejcastéji pouZivaji
médnaté chemické pfipravky jako jsou hydroxidy, chloridy, oxychloridy
a sulfity médi a jejich smési. Nejstarsi z nich je bordéska jicha, s kterou jsou
v ochrané rostlin jiZ témér 100leté zkuSenosti. I nékteré dalsi fungicidy maji
baktericidni u¢inky a mohou se Gspé3né uplatnit pfi oSetfeni rostlin napadenych
bakteridlnimi chorobami. Antibiotika jako streptomycin, oxytetracyklin, kasu-
gamycin a dal$i jsou zpravidla dostate¢né Gc¢innd, ale moZnost vzniku
rezistentnich kmenfl baktérii a pfenosu rezistence i na jiné baktérie, v rdmci
druhu i mimo n¢&j, limituji jejich pouZivani v ochrané rostlin M iller,
Schroth, 1972;Loper etal., 1991).Jsou proto jen vyjimecné povolena
v nékterych zemich Evropy, napif. v Madarsku je povoleno o3etfeni kasu-
gamycinem u porostd raj¢at napadenych piivodcem listové skvrnitosti. Ve
vétSiné evropskych zemi jsou vSak antibiotika v ochrané rostlin zakazana.
Chemické pfipravky, které zpravidla vykazuji nizsi G&innost neZ antibiotika,
mohou plisobit za urfitych podminek fytotoxicky. Stupen fytotoxicity souvisi
s podminkami vné&j$iho prostiedi, s citlivosti odridy a s fenofazi rostliny v dob¢,
kdy se oSetfeni provadi. MiiZe se stat, Ze n€kdy za oblaéného, jindy za sluneCné-
ho pocasi dojde pfi postfiku méd’natych litek na letorosty, kvéty i mladé plody
k poskozeni rostlinnych organi.
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Cilem price bylo ovéfit a vzijemné porovnat v podminkach in vitro G&innost
deseti chemickych pfipravkil (méd'natych preparatil, dal§ich fungicidi s bakte-
ridlnimi G¢inky a antibiotika streptomycinu) na fytopatogenni baktérie.

MATERIAL a METODY

Fytopatogenni baktérie zafazené do testll jsme ziskali v lyofilizované form¢
z Ceskoslovenské sbirky mikroorganismé v Brné.

PasdZovali jsme je na masopeptonovém agaru a kultivovali v termostatu pfi
26 °C. Baktericidni a¢innost chemickych pfipravki jsme ovéfovali na
agarovych plotnich, pfipravenych z Zivného kvasni¢no-glukézového agaru
kontaminovaného indikdtorovou baktérii (KokoSkova, 1991). Piehled
testovanych baktérii je uveden v tab. II. Na kontaminovanou plotnu pfipravenou
z 48 (24) hodin staré kultury indikétorové baktérie v koncentraci 10° cfu/ml
(kolonii bakteridlnich bunék v 1 ml) jsme mikropipetou nanaseli baktericidni
suspenze v odpovidajicich koncentracich v kapkach po 10 pl. Koncentrace
chemickych piipravki byly odvozeny z literarnich idaji nebo podle doporuceni
firem (tab. I). U&innost chemické latky difundované do agaru byla pfimo
imérnad priméru inhibiéni z6ny méfené v mm.

KaZda z deseti variant byla hodnocena v Sesti opakovanich. Vysledky byly
statisticky zhodnoceny analyzou rozptylu a Duncanovym testem.

I. Charakteristika testovanych chemikalii - Characteristics of tested chemicals

1 Al i - 2 Pouzitd ; 4
Nazev U¢inna latka a jeji obsah benaemiae (%] Vyrobce
S-0208 analog kyseliny oxanilovéS 03 SUM Japonsko
Champion 50 WP hydroxid Cu 50 % 03 AGT USA
Kocide 101 hydroxid Cu 50 % 0,2 LIG Holandsko
Kuprikol 50 oxychlorid Cu 50 % 0.5 SPN CSFR
Sandofan C oxadyxil 10 %, oxychlorid Cu 40 % 02 SAN Svycarsko
Curzate K cymoxanil 4 %, oxychlorid Cu 46 % 0,15 SPN CSFR
Trimiltox forte macozeb 20 %, Cu 21 %, berlinska SAN SV)"carsko
modi® 3,5 % U
Aliette fosetyl Al 80 % 0,3 RHO Francie
Ridomil Plus 48 WP [metalaxyl 8 %, oxychlorid Cu 40 % 0,2 SPN CSFR
Streptomycin streptomycin sulfét 0,02 - SSSR°

1 2 e . g ‘ 3 . 4
common name; “active ingredient and its content; “concentration used; "manufacturer; 5analog of
oxanyl acid; ®Prussian blue
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VYSLEDKY

Vyrazné€ nejicinnéjSim pfipravkem se ukizal baktericid S-0208, pfi¢emZ
nejucinnéjsi byl proti Agrobacterium, nejméné G&inny proti Xanthomonas.
Trimiltox forte, Kupnkol 50, Streptomycin dosahovaly zhruba stejného cinku,
coZ ve srovnani s prlpravkcm S-0208 byla hodnota polovi¢ni. Uémkovaly
vyrazné protl vSem druhiim baktérii vyjma rodu Agrobacterium, u ného? bylo
jejich puisobeni slabsi a Streptomycin dokonce ned¢inny. Champion 50 WP
a Kocide 101 (hydroxidy Cu, které se 1i8i jen mechanickou tipravou) dosahovaly
asi tetinového d&inku ve srovnani s prepardtem S-0208. Nejucinné;3ibyly proti
Xanthomonas a nejméné G¢inné proti Agrobacterium a Erwinia. Sandofan C
a Curzate K vykazovaly slaby dc¢inek, nejucinnéjsi byly proti Xanthomonas
a nejméné uéinné proti Agrobacterium, kde Sandofan C je netéinny. Pfipravky
Aliette a Ridomil Plus 48 WP potlaovaly nepatmé rody Xanthomonas a Pseu-
domonas. Celkové€ jsme je hodnotily jako ned¢inné.

I1. Charakteristika kmeni baktérii - Characteristics of bacterial strains

Kmen' Nézev” Zkratka®
¢.8,10,20 Erwinia amylovora Ea
CCM 1008 Erwinia carotovora pv. carotovora Ecc
CCM 322 Erwinia carotovora pv. atroseptica Eca
CCM 2870 Pseudomonas syringae pv. syrinagae Pss
CCM 2534 Pseudomonas syringae pv. morsprunorum Psm
CCM 2858 INA Pseudomonas syringae pv. lachrymans Psl
CCM 4073 INA Pseudomonas syringae pv. syringae Pssy
CCM 1449 Xanthomonas campestris pv. juglandis Xcj
CCM 899 Xanthomonas campestris pv. pruni Xcp
CCM 612 Xanthomonas campestris pv. pelargonii Xcpe
CCM 2102 Xanthomonas campestris pv. vesicatoria Xev
CCM 2403 Corynebacterium flaccumfaciens Cf
CCM 1635 Corynebacterium michiganense pv. michiganense Cmm
CCM 2684 Corynebacterium michiganense pv. insidiosum Cmi
CCM 2835 Agrobacterium tumefaciens At
CCM 2847 ol Flavobacterium sp. 4 F

lstrain; 2name; 3abbreviation

Kmen &. 8, 10, 20 - vlastni sbirka - strain No. 8, 10, 20 - own collection
INA = baktérie nukleaéné aktivni - ice nucleation active bacteria
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111. Uginnost chemikalii proti baktériim - The efficiency of chemicals against bacteria

Velikost inhibiéni zény” [mm]
(=9

= 2 !
Baktérie! § "g" a (: \’ ‘;o: g %
2l g | 8|2 S |82 |¢|8% ¢
Q g | = oy £ 5 £ 2 =8| &
| @~ M 3] M % O = < || &
Ea 184 | 125 | 113 | 143 ] 87 | 80 | 110 ] 0 0 | 14,3
Ece 253 | 0 | 50 [100] 33 |32 |135] o 0 | 100
Eca 185 0 | 60 [11,0] 53 | 27 | 102] o 0 | 100
o 207 | 42 | 74 | 118 | 58 | 49 | 119 | 0 | 1,0 | 11,4
Pss 250 | 88 | 11,7 | 1,7 | 70 | 53 | 102 | 0 0 | 120
Pim 21,5 [ 107 | 92 | 140 | 107 | 65 | 157 | 40 | 53 | 128
Psl 21073 | 727 107 | 73 | 87 |100] 0 | 40 | 107
Pssy 302 | 70 | 65 | 158 | 65 | 40 | 137 ] o 0 | 137
o 244 | 85 | 88 | 131 | 7.9 | 61 | 124 | 10 | 23 | 123
Xcj 138 | 11,0 | 103 | 83 | 52 | 77 | 103 | 0 0 | 140
Xep 142 | 105 | 95 | 127 | 127 | 150 | 140 | 40 | 33 | 11,3
Xepe 167 | 151 | 130 | 140 | 93 | 145 | 153 | 40 | 52 | 138
Xcv 101 | 83 |93 |87 |52 ] 6090 0 0 | 107
o 137 | 11,2 | 105 | 109 | 81 | 108 | 122 | 20 | 21 | 125
cf 282 | 101 | 83 | 37 | 0 | 22 | 93 | 0 0 | 147
Cmm 237 | 100 | 103 | 100 | 32 | 68 | 180 | 0 0 | 172
Cmi 205|727 | 70 |112] o |87 |11,7] o 0 | 11,3
o 241 | 93 | 85 | 83 | L1 | 59 | 130 ] 0 0 | 144
At 300 | 40 | 40 | 83 | 0 | 52 | 60 | © 0 0
F 277 | 43 | 46 | 88 | 0 | 66 | 90 | 0 0 0
? a:lyé‘:g’“ 26| 74 | 78 | 105 | 46 | 66 | 11,1 | 06 | 1.1 | 101
bgagg:?fl“ 234 | 69 | 73 | 102 | 38 | 66 | 107 | 05 | 09 | 84

"bacteria; “size of inhibitory zones; 30 of phytopathogenic bacteria; *bacteria + Flavobacterium

V ac¢inku chemickych pfipravki na fytopatogenni a nefytopatogenni
(Flavobacterium sp.) baktérie, vyjma streptomycinu jsme rozdil (statisticky
prikazny pii P< 0,05) nezjistili. V dc¢innosti pfipravkil pfi vzdjemném
porovnani jsme zjistili rozdily (statisticky prukazné pfi Ps 0,05) mezi témito
chemikaliemi: S-0208 ve srovnani s Aliette, Ridomil Plus 48 WP, Sandofan C,
Curzate K, Kocide 101, Champion 50 WP, Streptomycin, Kuprikol 50,
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S -0208 (S - O), Trimiltox forte (Tr), Kuprikol 50 (Ku), Steptomycin (St), Champion 50 WP (Cha),
Kocide 101 (Ko), Sandofan C (Sa), Curzate K (Cu), Aliette (Al), Ridomil Plus 48 WP (Ri), Erwinia
(E), Pseudomonas (P), Xanthomonas (X), Corynebacterium (C), Agrobacterium (A), Flavo-
bacterium (F), fytopatogenn{ baktérie (@), fytopatogenni baktérie a Flavobacterium (3 + F)

1. U&innost chemikalii proti baktériim rodi Erwinia, Pseudomonas, Xanthomonas, Cory-
nebacterium, Agrobacterium, Flavobacterium - The efficiency of chemicals against bacteria of
genera Erwinia, Pseudomonas, Xanthomonas, Corynebacterium, Agrobacterium, Flavobacterium

Trimiltox forte; Trimiltox forte ve srovnani s Aliette, Ridomil Plus 48 WP,
Sandofan C; Kuprikol 50 ve srovnani s Aliette, Ridomil Plus 48 WP, Sandofan
C; Streptomycin ve srovndni s Aliette, Ridomil Plus 48 WP; Champion 50 ve
srovndni s Aliette (tab. III).

DISKUSE

Vysledky testu in vitro potvrdily vyraznou baktericidni Gc¢innost piipravku
S-0208 ve srovnani s ostatnimi chemikdliemi. Fungicidy s baktericidnimi
ucinky (Aliette, Ridomil Plus 48 WP) se v podminkach in vitro projevily téméf
jako neucinné. Inhibi¢ni aktivita smésnych preparitli s niz§im obsahem médi je
rovnéZ nedostate¢na. Slibné G¢inky pripravku S-0208 proti spale rizovitych
rostlin v fad¢ polnich pokusii ziistanou vak nevyuZity(Dimova-Aziz,
1989; EI N asr etal., 1989). Preparit byl totiZ vyfazen z poloprovoznich
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zkousek z diivodu toxikologicko-ekologické nevhodnosti. Kritéria pfi povo-
lovédni chemickych pfipravki se nadéle zpfisiuji. Uéinny preparat dosahujici
uroven streptomycmu stile chybi. U¢innost m&d'natych latek proti bakteridlnim
patogeniim byla potvrzena fadou pokusi jiZ po¢itkem stoleti. S Gispéchem byly
ovéfeny proti bakteriéze vlaSského ofechu (Xanthomonas campestris
Juglandis), proti listovym chorobdm ryZe v Japonsku a v citrusovych sadech
proti skvmitosti citronovniku (Xanthomonas citrii) rovnéZz v Japonsku
(Wegler, 1981). I kdyZ médnaté latky ucinkuji na viechny bakteridlni
patogeny, ochrana proti nim nemusi byt vZdy dostate¢nd. Je tieba provadét
nasledné postfiky, protoZe uc¢inek neni preventivni. Také pfipadna fytotoxicita
projevujici se ¢ervenohnédnutim, diskoloraci a poranénim plodil je jev neZa-
douci. K prokazatelnému zhorSeni kvality plodii doslo pfi pouZiti méd'natych
pfipravki proti bakteridlni skvrnitosti papriky, zpisobené baktérii Xantho-
monas campestris vesicatoria a bakteridlni skvrnitosti fazole zpiisobené bakté-
riemi Xanthomonas campestris phaseoli (Wegler, 1981). Vétsina
komer¢nich méd’natych formulaci pro zemédélské pouziti obsahuje oxychlorid
médi. Nové formulace méd’natého hydroxidu a smési méd'natého oxychloridu,
znichZk nejucinngjsim patfil Bravo C/M (oxychlorid Cu), redukovaly napadeni
fazoli listovou skvmitosti (Pseudomonas syrmgae pv. syringae a pv. phaseo-
licola), co% se prokdzalo ve skleniku i na poli (Schwartz,
McMillan, 1989). Po ovéieni médnatych piipravki, dalsich fungicidﬁ
a streptomycinu proti ptivodci spaly riiZovitych na rostlindch skalniku se dosta-
te¢né ochrany doséhlo bordeauxskou smési (hydroxid méd'naty a siran vape-
naty). Fungicidy se ukdzaly neidcinné, Zidnd chemikélie nebyla lepSi neZ
streptomycin (Paulin, Lachaud, 1984). V pokusech proti plivodci
spaly rfiZzovitych na hruSnich a skalniku za umélé a pfirozené infekce se dosahlo
dobrych vysledkti pfi oSetfeni pfipravky Plantomycin (streptomycin), Kasu-
mine (kasugamycin) i Trimiltox. Dal3i experimentilni baktericidy viak byly
netiinné (Kooistra, De Gruyter,1984).

Neprfiznivd okolnost sniZzujici ochranny efekt médnatych latek a antibiotik
souvisi se vznikem rezistentnich bakteridlnich kmenu v populaci bakterialni
mikrofléry vystavené puisobeni chemickych pfipravkii. U baktérii Erwinia
amylovora izolovanych v sadech jadrovin v USA byly zjiStény kmeny
rezistentni k streptomycinu, oxytetracyklinu a siranu médnatému (Loper,
1991). Rezistence k médi po o3etfeni méd’natymi pfipravky byla zji§téna také
u bakteridlnich kmenti izolovanych z rostlin raj¢ete a papriky napadenych
plivodcem listové skvrnitosti (Xanthomonas campestris vesicatoria) a u bakte-
ridlnich kmenti pochizejicich ze sadu tfe$ni napadenych ptivodcem korové
nekroézy a listové skvrnitosti (Pseudomonas syringae syringae) (Cooksey,
1990). Pfi oSetieni raj¢at streptomycinem proti bakteridlni skvrnitosti (Xantho-
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monas campestris vesicatoria) bylo zjiSt€no aZz 55 % rezistentnich kmeni
a ochranné opatfeni se proto ukazala netispé¥na (C o o k s e y, 1990). Neuva-
Zené pouzivani méd’natych pfipravkil a antibiotik by se tak mohlo stat zavaZnym
problémem.
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Doslo dne 9.1. 1992

B. Kokoskovd (Research Institute for Plant Protection,
Praha - Ruzyné, Czechoslovakia)

The efficiency of chemicals against the plant pathogenic bacteria in vitro

There were tested seven bactericides (S-0208, Kocide 101, Champion 50 WP,
Kuprikol 50, Sandofan C, Curzate K, Trimiltox forte), two fungicides with bactericidal
effect (Aliette, Ridomil Plus 48 WP) and antibiotic (Streptomycin) against bacteria of
genera Erwinia, Pseudomonas, Xanthomonas, Corynebacterium, Agrobacterium and
Flavobacterium in vitro. The antimicrobial activity of bactericides was shown on agar
plates contaminated by indicator bacterium. The most efficient of chemicals was
preparation S-0208 (oxanilic acid analogue). Bactericides as Trimiltox forte (mancozeb,
Cu), Kuprikol 50 (oxychloride Cu) and Streptomycin (streptomycin sulfate) showed half

213



Ochr. Rostl., 28, 1992 (3) : 207-214

efficacy related to preparation S-0208 and Champion 50 WP (hydroxide Cu) a Kocide
101 (hydroxide Cu) cca 1/3 efficacy related to preparation S-0208. Sandofan C(oxadyxil,
oxychloride Cu) and Curzate K (cymoxanil, oxychloride Cu) were weakly effective.
Aliette (fosetyl Al) and Ridomil Plus 48 WP (methalaxyl, oxychloride Cu) were evaluted
as uneffective.

bactericides; fungicides; antibiotic; plant pathogenic bacteria; in vitro efficiency
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VYSKYT PLESNE REPY(PERONOSPORA FARINOSA f. sp. BEATE )
NA SLOVENSKU

Agdta FARGASOVA, Vit BOJNANSKY

Chemickotechnologickd fakulta STU, Radlinského 9,
812 37 Bratislava; "Ustav experimentdlnej fytopatolégie a entomolégie SAV,
900 26 Ivanka pri Dunaji

V poslednych rokoch sa na Slovensku nahradila tradi¢né technolégia pestovania
semena cukrovej repy (prvy rok sadzacka, druhy rok semenacka) novou techno-
16giou (letnymi priamymi vy¥sevmi, kedy mladé rastliny prezimujd na poli). Pri
tradiénej technoldgii sa pleser repy vyskytla vefmi zriedkavo. Pri novej techno-
16gii sa mladé rastliny repy dostdvaji v jesennom a jarnom obdobi do prostredia
ekologicky vhodného pre infekcie a vyvoj patogéna P. farinosa. Pred nasadenim
kvetnych byl byva v niektorych porastoch napadnutych 10 az 30 % i viac rastlin,
¢o vedie pestovatefov k chemickému oSetrovaniu porastov. Snahou autorov bolo
preskimat epidemiolégiu a Skodlivost plesne repy v priamych vysevoch. Sledo-
vanie dynamiky vyvoja choroby ukazalo, Ze vyskyty v jesennom obdobi si velmi
nizke, k ndrastu dochddza aZ v aprili a m4ji. Intenzita napadnutia pofnych porastov
je v rokoch a lokalitich velmi rozdielna a vyrazne sa pritom uplatiiuje priebeh
zimy. Po miernej zime si vyskyty plesne vyssie, silnejSie a trvalejsie mrazy
zniZuji jarny infekeny tlak. Vlhsie a chladnejsie jarné pocasie s niZSou svetelnou
intenzitou podporuje vyskyt plesne. Sledovanie vyskytu plesne na odrodach cukro-
vej repy vo vyrobnej praxi nie je moZné pouZif pre zhodnotenie ich nichylnosti
alebo rezistencie. Otcovsky komponent mava (pre vplyv neosiatych riadkov)
vyssie vyskyty plesne nez matersky komponent. Pri dobre zaloZenych porastoch
st vyskyty plesne v semenackach z priamych vysevov a aj pri vy$fom vyskyte
plesne ekonomicky nezaujimavé. V zivere sa pestovatefom odporica na jar
zhodnotif priebeh zimy, stav porastu a aZ potom rozhodniif o pouZiti chemickej
ochrany.

repa semenacka; Peronospora farinosa; intenzita vyskytu; dynamika vyvoja;
vplyv teploty a vlhkosti

Pleseii repy [Peronospora farinosa (Fr.) Fr. f. sp. betae Byf.] je rozsireni
najma v primorskych oblastiach miernej klimy severnej pologule s vlhkym
a pomeme chladnej§im letom (Byford, 1967a; Byford, Hull,
1967). V naSich pestovatel'skych podmienkach si v porastoch technickej repy
vyskyty zriedkavé, a to iba na niektorych lokalitach, preto je u nds maélo prac
zaoberajicich sa touto chorobou. Literarny prehlad o chorobe a jej pévodcovi
podivaji Drachovska (1958) a Benc, Lapar (1960). Expe-
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rimentdlny charakter maji price, ktoré uverejnili Ca &¢a (1969)
aZdirsky (1969). V tradicnych semenackach boli vyskyty len
velmi zriedkavé, ekonomicky nezaujimavé, preto sa im u nds nikto
nevenoval a aj v zahranici je o nich mélo sprav.

Popri pestovanisemena tradi¢nou technolégiou (prvy rok sadzacka, druhy rok
semenacka) sa od roku 1980 zacalo na Slovensku s pestovanim semena cukrovej
repy z letnych priamych vysevov (vysev semena v polovici augusta, prezi-
movanie porastu na poli). Od roku 1990 sa na Slovensku semeno cukrovej repy
pestujelen z priamych vysevov. Nova technolégia pestovania semena podstatne
zniZuje niaroky na manudlnu pricu, na energiu i finan¢né ndklady, poskytuje
rovnaké alebo vy3§ie drody semena o rovnakej alebo vy33ej kvalite
(Bojnansky etal.,1983; Bojfiansky,1990).

Za desaf rokov pestovania semena technolégiou priamych vysevov sa ukiza-
lo, Ze pleseil P. farinosa sa v tychto porastoch vyskytuje ¢astejSie a vo vi¢Som
rozsahu. Zavedenim novej technolégie vyroby semena sa dostali repa seme-
nacka ako hostitel’ a huba P. farinosa ako patogén do novych poléh. Optimalna
teplota pre tvorbu konidii patogéna je medzi 8 aZ 10 oC (pri relativnej vihkosti
vyssej nez 90 %), pre kli¢enie konidii medzi 4 aZ 10 oC a pre vznik infekcie
teploty pod 200C (By ford, 1967b).

V predkladanej prici chceme zhodnotif aspoii nicktoré faktory prostredia
ovplyviiujice epidemiolégiu patogéna P. farinosa v porastoch semenaciek
z priamych vysevov v oblasti juhozdpadného Slovenska.

MATERIAL a METODY

Vysevy semenaciek cukrovej repy na pokusnom pozemku Ustavu expe-
rimentdlnej fytopatolégie a entomolégie SAV v Ivanke pri Dunaji, ako ag vo
vyrobnej praxi na hospodéarstvach Semenarskych $titnych majetkov (SSM)
ktoré na Slovensku zabezpe&uji viac ako 90 % osiva cukrovej repy, sa reali-
zovali v Case medzi 10. aZ 25. augustom v zdvislosti od poveternostnych
podmienok a organizdcie prace na hospodarstvach.

Na pokusnom pozemku v Ivanke pri Dunaji sme dynamiku vyskytov plesne
repy vyhodnocovali po vyjednoteni repy na vzdialenost 4 aZz 8 cm pri vzdia-
lenosti riadkov 25 cm. Vyhodnocovanie percenta napadnutych rastlin sa robilo
v 14dennych intervaloch.

V lvanke pri Dunaji sa pokusy realizovali v troch vegetatnych obdobiach
v rokoch 1987 az 1990. Agrochemicky rozbor pédy, urobeny na Ustrednom
kontrolnom a skiSobnom istave polnohospodarskom v Bratislave v jili 1989,
ukazal, Ze to bola péda chudobnejsia na prijatelné Ziviny (K =131,1; P=157,5vmg
na 1 kg pédy) p.p.m., pH/KCl = 7,6. Na pozemku bola pestovanid odroda Imona.
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Vyhodnocovanie percenta napadnutych rastlin sme robili v 14dennych interva-
loch. Pred néstupom zimy sa pri alebo po poslednom vyhodnocovani
(v novembri) spocital celkovy pocet rastlin na pokusnej ploche. Na jar sa
pred zahdjenim vyhodnocovania vyskytu plesne urobila inventarizicia
prezimovanych rastlin. Po nasadeni kvetnych byI'sa porast zrusil. Za rastliny
napadnuté plesiiou sme povaZovali rastliny s vyvinutymi typickymi
a vol'nym okom viditenymi priznakmi - odfarbenie a deformécia listov
a Sedy povlak na listoch (obr. 1).

1. Znetvorenie listov a kvetenstva cukrove;j
repy napadnutej plesiiou repy - Misformation
of sugar-beet leaves and inflorescence
infected with sugar-beet downy mildew

Vo vyrobnej praxi sme sledovali
a vyhodnocovali porasty semenacdiek
z priamych vysevov na v3etkych
porastoch Semenédrskych Stitnych
majetkov v Holi¢i, Topol¢anoch, Trna-
ve, Slddkovit¢ove a Kvetoslavove.
Medziriadkova vzdialenosf bola 60 az
70 cm, a to $est riadkov jednokli¢kovych
odréd Imona, Remona, Intera, Polyna alebo Arimona ako matersky kompo-
nent a dva riadky viacklickovej odrody (najcastejSie Dobrovickd A) ako
otcovsky komponent. Medzi otcovskym a materskym komponentom bol
voIny (neosiaty) riadok. Vysev bol 6 aZ 10 kg/ha materského a asi 2 aZ
3 kg/ha otcovského komponentu, ¢o zabezpecovalo asi 20 aZ 25 rastlin na
bezny meter. Vyhodnocovanie vyskytu plesne sme robili v jesennom
(november) a v jarnom obdobi podla vyvoja vegetécie v ¢ase od 15. do 30. méja,
pred zac¢iatkom nasadzovania kvetnych byl. Podla velkosti parcely sa vyskyt
plesne vyhodnocoval na Styroch aZ desiatich miestach. Na kazdom mieste
vyhodnocovania sa poditalo 100 rastlin v riadku a vypocital sa priemer
napadnutych rastlin pre prislusny pozemok. Vyhodnocovanie plesne repy na
velkoplognych porastoch SSM sme robili v §tyroch vegetainych obdobiach
(1987 az 1990). Meteorologické tdaje teplot a zraZok sme vypisali z archivu
Slovenského hydrometeorologického tstavu v Bratislave (tab. I).
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I. ZraZky v jarnom obdobi 1988 aZz 1990 v Ivanke pri Dunaji podfa zdznamov meteorologicke;j
stanice Bratislava-letisko - Rainfalls in spring season 1988 - 1990 at Ivanka pri Dunaji according
to the meteorological station in Bratislava-airport :

1 Dekady” 1988 Dekady 1989 Dekady 1990

1. 2. 3. > 1. 2, 3. b3 1. 25 3. b
Marec® | 12,9 | 248 | 37,4 |751 [ 57 | 70 | 48 [175]159[ 0,0 [ 53 [21.2
April | 32 | 24 | 04 |60 |56 |11,2]197 (365275129301 ]70,5
Mij® 31 | 59 | 253 |343[225|323| 3,7 |582] 00 |21,8 225|439

"month; decades; *March; 4April; sMay

Mesiac

VYSLEDKY

Vyhodnocovanie dynamiky vyskytu plesne repy v priamych vysevoch seme-
nacky cukrovej repy v Ivanke pri Dunaji sme robili na pomerne velkom pocte rastlin
(tab. II). Nastup choroby v jesennom obdobi bol vo vietkych troch rokoch slaby,
prvé vyskyty sa ukazaliaZ v druhej polovici alebo aZ ku koncu oktébra. V jesennych
mesiacoch pocet chorych rastlin stipal velmi pomaly (obdobné situdcie sme
pozorovali aj v polnych podmienkach). Viaceré rastliny napadnuté v mladom Stadiu
Vyvoja repy uz cez jeseil, alebo cez zimu vyhynuli. V marci sa pocet napadnutych
rastlin eSte nedal vyhodnocovat. Rastliny museli vytvorit nové listy a trochu odrast,
aby sa mohla na nich pleseii prejavit. V prvej polovici aprila byvali viskyty este
pomerne slabé.

II. Dynamika vyskytov [%] plesne repy v priamych vysevoch semenacky cukrovej repy v Ivanke

pri Dunaji - Dynamics of sugar-beet downy mildew occurrence [%] in sugar-beet direct sown seed
crops at Ivanka pri Dunaji

Rok’ Détum vyhodnocovania2 roke vyhodn'o;:ovanych
rastlin
1987-1988 12.X. | 26.X. | 4.1V. [ 18.IV. |25.IV. | 16. V. jeseﬁr jar°
0,00 0,04 0,58 0,96 1,16 1,68 7528 7004
24.1X. | 14.X1. | 3.IV. | 17.0V. | 241V. | 15.V. e
1988-1989 001 | 040 | 051 | 095 | 2,40 | 4,00 5691 5174
.0,13 0,34 0,79 1,60 1,80 3,08 8450 7451
1989-1990 30.X. | 26.111. | 9.1V, | 23.1V. | 7.V. | 21.V. ;
0,05 0,02 0,92 2,29 4,87 6,78 6350 5698
Priemer’
1988-1990 0,04 0,20 0,70 1,45 2,56 3,95 28019 25327

lyear; Zdate of evaluation; *number of evalution plants; ‘autumn; 5spring; ®means
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K vyraznejSiemu ndrastu napadnutia a prejavu choroby dochddzalo aZ v druhej
polovici aprila a v méji. Patogén P. farinosa napada najma najmladsie srdieckové listy.
S vekom listov stiipa ich odolnost k nikaze, o vyplyva i z ddajov viacerych
zahrani¢nychautorov(Channon,196%Russell, Gwenllian,b1968).

[I1. Intenzita napadnutia [%] priamych vysevov semenaciek cukrovej repy plesiiou repy v pokusnych
rokoch v oblasti juhozipadného Slovenska - Infestation intensity [%] of the sugar-beet direct sown
seed crops in the experimental years of the south-western Slovakia region

Lokalita (SSM)" 1987 1988 1989 1990
Kvetoslavov (SSM) 5
Blatnid A 2,50 6,25 1,00 6,00
Blatni B - 375 1,75 13,75
Blatnid C - - - 8,00
Holi¢ (SSM) . ;
Zabinec 1,00 - - -
Zadné Hora - 45,25 - -
Babi dol - - 23,50 -
Nad Potokom - - - 5,25
Kopic¢ansky Les - - - 1,75
Trnava (SSM) d
Prilohy 20,00 25,00 1,00 8,00
9. méj 5,00 23,75 9.75 1,50
Zlaty Klas 2,25 - 1,00 3,50
Spacince A - 20,50 11,00 11,75
Spatince B - 35,00 3,75 -
Spacince C " 13,50 . %
Topol'¢any (SSM) ;
Krusovce 2,00 10,75 9,25 -
Nemdcice - - 9,25 1,00
Bojna 3,75 - - -
Sladkovitovo (SSM) ,
Kosity 1,00 25,00 3,50 6,75
Lieny Dvor - - - 7,50
Cierna Voda 1,00 35,00 1,50 1,00
Pusté Ulany 15,00 1,00 # 2,75
Velké Ulany 10,00 - 13,00 -
Sdhrn” 63,50 244,75 89,25 78,50
Priemer’ 597 20,40 6,87 5,61

lIokalily (Seed State Farm); %total; *mean
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IV. Intenzita silnych prizemnych mrazov v pokusnych rokoch v oblasti pestovania semenacky
cukrovej repy - Intensity of the severe ground-floor frosts in the region of sugar-beet seed crops

within experimental years

Roky' Pocet dni s teplotou” [°C] Priemer’ °C) Najni}éja
-10,0 a2 -19,9 pod -20,0 teplota™ [°C]
1986-1987 31 6 -16,0 -30,5
1987-1988 4 - -12,0 -15,7
1988-1989 9 - -12.3 -17,9
1989-1990 18 - -12,7 -17,5

lyt:ar: “number of days with temperature; means; ‘the lowest temperature

Vysledky vyhodnocovania intenzity napadnutia velkoploSnych polnych
porastov semenaciek z priamych vysevov na SSM uvddzame v tab. III. V prie-
behu Styroch rokov sme vyhodnotili porasty na 50 lokalitich juhozapadného
Slovenska a ziskali sme tak obraz o intenzite vyskytov plesne repy v jednotli-
vych lokalitich a v jednotlivych rokoch.

V. Prehlad mesacnych thrnov zrazok v pokusnych rokoch v oblasti juhozipadného Slovenska
(priemer z piatich SSM pestujicich semeno cukrovej repy) - Survey of the sum of month rainfalls
in experimental years of the south-western Slovakia region (means from five Seed State Farms
cultivated sugar-beet seed)

Rok' - E. L — - Sihrn’
Februar Marec April Mij

1987 33,6 25,5 43,0 103,1 205,2

1988 71,4 58,2 15,7 452 190,2

1989 16,4 19,4 47,0 45,5 128,3

1990 40,7 17,8 62,9 51,7 173,1

lyear; month; 3February: *March; 5April; 6May; "means

V priebehu vyhodnocovanych Styroch rokov boli v priemere najsilnejSie
vyskyty v lokalitich SSM v Holi¢i (15,3 %), ¢o viak znacne ovplyvnil velmi
silny vyskyt v roku 1988. SlabSie a vyrovnanejSie vyskyty boli na hospo-
darstvach SSM v Tmave (v priemere 11,5 %) a Sladkovic¢ove (v priemere
8,8 %). Najslabsie a najvyrovnanejsie boli vyskyty na hospodirstvach SSM
v Topol'¢anoch (v priemere 6,0 %) a SSM v Kvetoslavove (v priemere 5,4 %).
Pri zhodnocovani rokov vidief, Ze najvhodnejsie podmienky pre infekciu, vyvoj
patogéna a vyskyt choroby boli v roku 1988 (priemer 20,4 %). Boli to troj aZ
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2A. Klimatogramy (podla Waltera) pokusnych rokov juhozipadného Slovenska. a = semenacka
cukrovej repy, b = technickd cukrova repa - Klimatograms (according to Walter) during expe-
rimental years in south-western Slovakia. a = sugar-beet crop, b = sugar-beet andustrial crop
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2B. Priebeh prizemnych mrazov v jednotlivych dekddach mesiaca a v priemeroch v oblasti
pestovania semenacky cukrovej repy v pokusnych rokoch - The course of ground-floor winter frosts
of individual month decades and the means of the experimental years in the region of sugar-beet
seed crops

Stvorndsobné vyskyty neZ v roku 1989 (priemer 6,9 %), 1987 (priemer 5,8 %)
a 1990 (priemer 5,6 %).

Prehl'ad vyvoja klimy v aredloch pestovatelov, resp. juhozdpadného
Slovenska je znazorneny na obr. 2. V jeho hornej ¢asti (A) si klimatogramy za
rok 1986 -1990 so zndzornenim vegetacného obdobia semenaciek (a)
a technickej repy (b). Tieto porasty sa v jesennom a jarnom obdobi ovplyviiuji.
V jesennych mesiacoch je technickd repa zdrojom ndkazy pre mladé porasty
semenacky a vjamych mesiacoch je zasa semenacka zdrojom nékazy pre mladé
porasty technickej repy.
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DISKUSIA

K vysledkom pokusu v Ivanke pri Dunaji povaZujeme za potrebné uviest, Ze
vlhkost vzduchu a pokrytie listu jemnym filmom vody je pre infekciu a vyvoj
patogéna v hostitelovi velmi délezitym faktorom. V tab. [ uvddzame dekddne
zrazky z meteorologickej stanice Bratislava-letisko vzdialenej asi 3 aZ 4 km od
miesta pokusu. ZniZenie intenzity svetla pri dlhSie trvajicom zamrafenom
pocasi zvySuje vyskyty a Skodlivost plesne (Russell, Gwenllian,
1972), preto je tito choroba pre Anglicko ddloZitejSia neZ pre iné krajiny.
V prvom roku pokusu boli vyskyty plesne slabé, nedosiahli ani 2 %. Marec bol
vlhky a chladny, ale april a maj chudobné na zraZzky. Nie je vylicené, Ze urciti
rolu zohrala aj panenskostf pody, na ktorej sa dlhé roky repa nepestovala.
V druhom roku pokusu (1988/1989) bola vlhsia aZ druhd polovica aprila a méj,
¢o zvysilo napadnutie porastu na 3 aZz 4 %. V trefom roku pokusu (1989/1990)
bol vlhky koniec marca a cely april, ¢o sa prejavilo vo zvySenych ndkazach uz
na zaciatku aprila, s postupom ¢asu sa vyskyty zvySovali aZ dosiahli skoro 7 %.
Vysledky poukazuji na déleZitost dodrZiavania osevnych postupov. V zhode
s pozorovaniami v polnych velkoplosnych porastoch SSM moZno povedaf, Ze
jesenné vyskyty st nizke aZ ojedinelé, Ze k vyraznému rozvoju choroby
dochddza aZ na jar, hlavne v aprili a méji.

K vysledkom ziskanym vo vyrobnej praxi nutno uviesf, Ze najsilnejSie
prizemné mrazy (vovyske 5 cm)boliv prvych mesiacoch roku1987 (v Topol'¢a-
noch az -30,5 oC, v Holi¢i -26,6 oC, v Trnave -29,5 oC, v Slidkovitove
-28,3 °C a v Kvetoslavove -27,5 °C), ¢o je po dekddach graficky znizornené
v dolnej Casti (B) obr. 2. Po velmi tuhej zime 1986/1987 boli vyskyty plesne
slabé (v priemere 5,8 %). Zima 1987/1988 bola vel'mi mierna a vyskyty plesne
boli zo sledovanych rokov najsilnejSie (v priemere 20,4 %, pri¢om na hospo-
darstve SSM v Holi¢i a? 45,2 %). Miernejsie vyskyty plesne boli v dal3ich
rokoch (v priemere 6,9 a 5,6 %), ktorych zimy moZno charakterizovaf ako
priemerné s prizemnymi mrazmi len malo dni klesajicich pod -15 oC. Po
zhodnoteni meteorologickych situdcii Styroch vegetatnych obdobi moZno
povedat, Ze silné a dlh$ie trvajice mrazy v nasledujiicej vegetacii silne zniZuju
vyskyty plesne v porastoch semenaciek z prieamych vysevov. Zda sa, Ze 10 dni
s prizemnymi mrazmi -10,0 az -17,0 °C stacilo na zmiernenie vyskytov plesne
v semenackdch z priamych vysevov pod prah hospodarskej Skodlivosti. Po
miernej zime st zbytky v pdde hlavnym zdrojom infekcie (By ford,
Hull, 1967).

ZraZky v obdobi jesennej, ale najmi jarnej vegetacie si taktieZ vyznamnym
faktorom pre rozvoj a $kodlivost plesne repy. Rozvoj patogéna podporuji
vydatnejSie zriZky, vy$Sia a trvalejSia vlhkos{ vzduchu a velkd oblacnost
s niz§im dopadom svetla na rastliny (Russell, Gwenllian, 1972).
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Podl'a idajov z klimatogramov na obr. 2A moZno povedaf, Ze v nami sledo-
vanom obdobi nebolo vyrazne suchej a teplej jari, ktord by mohla rozhodovaf
osile vyskytu plesne. Najvhodnej$ia jar pre rozvoj plesne bola v roku 1987, ale
po silnej zime sa jej vplyv neprejavil - zdroj ndkazy bol zimou zna¢ne zdeci-
movany. Najnepriaznivejsia jar bola v roku 1989, ktoré spolu s deviatimi diiami
prizemnej teploty pod -10 °C eliminovala silny zdroj nidkazy z roku 1988.
Anglické price (Byford, 1967b; Byford, Hull, 1967, Hull,
1953; Russell,Gwenllian, 1968) uviddzaji, Ze silnej$ie vyskyty si
po miernych zimédch a za vlh$ej jari, pricom uvadzajd, Ze jamd vlhkost je
délezitejSia neZ jarné teploty.

Na Slovensku sa v rokoch 1987 aZ 1990 pestovalo semeno piatich mono-
germnych odréd cukrovej repy, a to Imona, Intera, Remona, Polyna a Arimona.
V ramci odréd lokalit intenzita vyskytov zna¢ne koliSe a v Ziadnom pripade
nemozno ziskané vysledky pouZit na vyjadrenie nachylnosti alebo rezistencie
jednotlivych odréd. MoZno iba povedat, Ze v naSich pomeroch a v rimci nésho
sortimentu nie si lokality ani odrody rozhodujicim faktorom pre intenzitu
vyskytov plesne repy.

V rokoch 1989 a 1990 sme na 22 lokalitich vyhodnotili vyskyty plesne
osobitne na materskych a osobitne na otcovskych komponentoch. Na
otcovskych komponentoch bol v priemere 8,0% a na materskych 4,3% vyskyt
plesne. Otcovsky komponent pozostival najcastejSie z polygermnej odrody
Dobrovickd A. Bolo by asi nespriavne, keby sme chceli tvrdif, Ze otcovské
komponenty si nichylnejSie nez materské. Z anglickych préac (napr.
Byford, 1967b)je zname, Ze s poklesom poctu rastlin na jednotku plochy
preukazne stipa intenzita vyskytu plesne. Dvojriadkovy otcovsky komponent
ma z kazdej strany prazdny (neosiaty) riadok, a tym je pre nakazu otvorenejsi
neZ Sesfriadkovy matersky komponent.

Ziverom nasej praice méZzeme zhmit, Ze v naSich pokusoch a sledovaniach
sa vyrazne uplatnili roky, resp. ich zimné teploty a jarmé zraZky. Po miernej zime
nasledoval vadSi vyskyt plesne. Jarné vlihké a chladnejSie pocasie s niZSou
svetelnou intenzitou podporuje (pokial' je dostatotny zdroj ndkazy) vyskyt
plesne. Tieto poznatky, ktoré st v silade s literdirnymi ddajmi o biol6gii
patogéna z inych krajin, nestalia na vysvetleie velkych rozdielov vo vyskyte
plesne na blizko seba leZiacich lokalitich prakticky s rovnakymi pove-
ternostnyni podmienkami. Preto sa v nasledujicich pracach pokusime
o zhodnotenie d’alich faktorov, ktoré by mohli ovplyviiovat rozsirovanie,
infekcie a vyvoj patogéna P. farinosa na semenackach cukrovej repy z priamych
vysevov. Nase Stvorrotné vysledky pokusov a pozorovani pol'nych porastov
ukézali, Ze semenacky z priamych vysevov vydrZia u nds aj zimy s vel'mi silnymi
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mrazmi a Zze na dobre zaloZenych porastoch si aj silnejSie vyskyty plesne repy
ekonomicky nevyznamné.

Pre pestovatelov semena cukrovej repy z nasej prace vyplyva, Ze by si mali
skoro na jar zhodnotif priebeh zimy a stav porastov a podl'a toho rozhodnif
o realizécii chemickej ochrany. Po takych ziméach, akymi boli zimy v rokoch
1986/1987, 1988/1989 a 1989/1990 je ekonomika chemickych prostriedkov
velmi pochybni. Chemicky zdsah, alebo zdsahy na jar 1988 by mohli maf
ur¢ité oddévodnenie, aj to dost dubiézne, ¢o zhodnotime v nasich d'alSich
prispevkoch.

Nasa praca je prvou, ktord v nasich ekologickych podmienkach zhodnocuje
vzniknuti, alebo vznikajicu situdciu v novej technoldgii pestovania semena
cukrovej repy z priamych vysevov. Aj ked nejde o velké plochy, predsa
z teoretického i praktického hladiska pokladime za déleZité zhodnotif dote-
rajSie poznatky a vyuzif ich na usmernenie vyrobnej praxe a zvy$enie ekono-
miky pestovania semena.
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A. FargaSovd, V. Bojriansky (Department of Environmental Sciences
of the Slovak Technical University, Bratislava; Institute of Experimental
Phytopathology and Entomology of the Slovak Academy od Sciences,
Ivanka pri Dunaji, Czechoslovakia)

Sugar-beet downy mildew (Pernospora farinosa f. sp. beate)
in Slovakia

In Slovakia the traditional technology of sugar-beet seed crops cultivation (first year
seedling crops, second year seed crops) was replaced by new technology (summer direct
sown crops in which the young plants overwinter in field) during the last years. By
traditional technology the incidence of downy mildew is very scarce. The new technology
used in autumn and especial in spring the young plants get into the environment
ecologically suitable for infection and development of P. farinosa. Before the setting off
the flower stalks there are in some stands 10 - 30 or more percent of plants attacked by
downy mildew. This situation forces the cultivators to use chemical control. The
investigation of the development dynamics manifested that the incidence of downy
mildew in autumn is very low. Downy mildew occurs mainly in April and May. The
incidence intestity of field stands is within the years and localites very distinct. The course
of winter is going well expressively. The incidence of downy mildew increases after mild
winter. Stronger and more pernament frosts decrease the spring infection pressure.
A more humid and coler spring weather with lower light intensity supports the incidence
of downy mildew. The investigation of downy mildew incidence on sugar-beet cultivars
cultivated in the production practice is not possible to use for evalution of their
susceptibility or resistance. The parental component has (for the inflluence of non sown
lines) a higher incidence of downy mildew than the maternal component. When the
sugar-beet seed stands are good established even a higher occurrences of downy mildew
is not economically interesting. In conclusion the cultivators are recomended to evaluate
the course of winter and condition of stands in spring, and only then to decide about the
chemical control.

sugar-beet seed crop; Peronospora farinosa; incidence intensity; development
dynamics; influence of temperature and humidity
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PRO PODPORU PRIVATIZACE ZEMEDELSTVi

Ustav védeckotechnickych informaci pro zemédélstvi v Praze
120 56 Praha 2-Vinohrady, Slezsk4 7

nabizi publikace, které budou uZitecnymi pomocniky nejen pro soukromé zemédélce,
ale i transformovani druzstva, druzstva vlastnikd a privatizované statky, ale i pro

organizace sluZeb pro zemédélstvi:

(VTR 6/90)
Dusikaté hnojeni zeleniny z ekologického hlediska

(VTR 7/90)
MozZnosti snizeni ddvek insekticidi

(VTR 3/90)
Biologické zemé&délstvi a alternativni vyroba potravin

(SI RV 8/91)
Biologické zemédélstvi a alternativni vyroba potravin - ekonomické otizky

V letosnim roce vyjde:

(SIZT 5/92)

Stroje na ochranu rostlin pro farmy

(SI RV 7/92)
Fyzikilni metody hubeni pleveli

(SI RV 9/92)
Hnojeni ochrannych pasem pitnych vod

(SI RV 10/92)
Moznosti rozsifeni soucasného sortimentu zeleniny u nés

Dalsi aktuilni informace muzZete ziskat v nasledujicich ¢asopisech:

ZEMEDELSKE-POLNOHOSPODARSKEAKTUALITY
(12 ¢isel ro¢né) 1 vytisk

SIGI - signélni informace ze svétového zemédélstvi
(24 ¢gisel ro¢né) 1 vytisk

Pokud si vyberete néktery z titulii, objednejte formou dopisu podle &isla uvedeného

v zavorce.

17Kés
12 Kés
17 Kés

22 K¢s

20 Kés
20 Kés
20 Kés

20 Kés

15 K¢és,

13 Kés

\
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VARIABILITA UCINNOSTI HERBICIDU NA OVES HLUCHY
Marie VANOVA

vv v

Vyzkumny dstav obilndFsky, 767 01 KroméFiz

V predloZené prici jsou uvedeny vysledky dvouletych pokusi, v nichZ byla sledo-
véna G¢innost z4sahd proti ovsu hluchému v jemeni jarnim. PfestoZe pokusy byly
zaloZeny na stejném pozemku s vysokym vyskytem ovsa hluchého, byla déinnost
stejnych herbicidi v obou letech vyrazné rozdilnd. V pokuse se ukazalo, Ze
potladeni véasné vzeslych rostlin ovsa hluchého dikladnou pfipravou pudy
a spravné zaloZeni porostu mélo velky plevelohubny ucinek a pfispélo k lepsi
ucinnosti herbicidi. Opomenuti zdsad spravné agrotechniky nelze vykompenzovat
ani dusikatym hnojenim, které naopak podpofilo v ristu a vyvoji vice oves hluchy
neZz je¢men jarni. V prici jsou diskutoviny i ekonomické prahy skodlivosti
v ndvaznosti na konkrétni pfipravky, termin jejich aplikace a pfipadnou fyto-
toxicitu pro péstovanou plodinu.

Avena fatua L.; je¢men jarni; herbicidy; ekonomicky prih Skodlivosti

Oves hluchy (Avena fatua) je v obilnindch konkuren¢né velmi vyznamnym
jednodé€loznym plevelem s vyskytem prevaZné na tézkych plidich v teplejSich
oblastech. Vzhledem k tomu, Ze miiZe byt pfimés v osivu, 1ze jej nalézt i jinde,
ale nejvétsi problémy se zamofenim pidy jsou v teplych tirodnych oblastech
(Kohout,1984).

Ust¥edni kontrolni a zku$ebni Gstav zemé&délsky (B a & 4 k , 1990) uvadi, Ze
podle inventarizace pleveli provadéné v roce 1989 byl u ovsa hluchého zazna-
mendn pokles vyskytu. V roce 1976 byl v ¢etnosti vyskytu na ¢tvrtém misté,
v roce 1984 na sedmém misté, v roce 1989 na 12. misté. NejveEtsi vyskyt byl
v SeveroCeském kraji a nejmensi v Zapadoceském kraji. Jihomoravsky, Seve-
romoravsky a Vychododesky kraj mély vyskyt od 20 do 27 %. Kromé obilnin
se oves hluchy vyskytoval i v cukrovce a kukufici.

V piedloZzené praci jsou uvedeny vysledky z let 1990 a 1991, kdy bylo
dosaZzeno na témZe pozemku diametrdlné rozdilnych vysledku v herbicidni
ucinnosti na oves hluchy a ve vynosovém efektu v jarnim je¢meni a hledaji se
priciny, které k tomu vedly.
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MATERIAL a METODY

Rok 1990 - Pokus byl zaloZen v je¢meni jarnim odriida Zenit na pozemku
s velkym vyskytem ovsa hluchého po predplodiné p3enici ozimé. Pokus byl
zaset 13. 3. 1990 a v té dobé oves uz zacinal vzchazet. Pfed setim byla pokusna
plocha hnojena NPK v davce 200 kg/ha. Oves hluchy vzesel ve velké mire
a téméf pravidelné. Prvni oetfeni herbicidy bylo provedeno dne 17. 4. tj. v dobé,
kdy mél oves hluchy dva aZ tfi listy, pfipravkem Fatex. Ostatni pfipravky ajejich
vzajemné kombinace byly aplikovény 2. 5, tj. v dobé&, kdy mél oves hluchy dvé
az Ctyfi odnoZe (pét aZ Sest listi).

V pokuse byly sledovany:
1) vizudlni projevy fytotoxicity,
2) herbicidni G¢innost
a) spo¢itanim lat ovsa hluchého na ploSe 10 m? v ka?dé variantg;
b) sklizni, roztfidénim a zvaZenim nadzemni ¢asti rostlin je¢mene jarniho
a ovsa hluchého s plochy 10 m? v kazdé varianté. Vypocet hodnoty CE
(crop equivalent- Wils on, 1986).
3) vynos zrna je¢mene jarniho.

Pokus byl zaset secim strojem Saxonia a vzeSel za 14 dni.

Rok 1991 - Pokus byl zaloZen po pfedplodin¢ kukufici odriida Galan. Byl zaset
dne 6. 4. 1991 po predchozi b&Zné pripravé pro seti. Nebyl béhem vegetace ani
pred setim hnojen minerdlnimi hnojivy.

V pokuse bylo sledovédno:
1) vzchézeni ovsa hluchého a obilniny,
2) fytotoxicita herbicidi
a) popileni listovych ¢epeli
b) zména barvy porostu, nej¢astéj zeZloutnuti
c) zblednuti baze listli a srdéckové asti rostliny, popfipadé odumfeni odnozi.

Fytotoxicita byla hodnocena dne 23. 5. a 29. 5. u &asti, kterd byla oSetfena
dne 14. 5.

Cely pokus (oba terminy oSetfeni) byly hodnoceny dne 30. 5. 1991. Hodno-
ceni bylo provedeno popisem symptomii a ohodnoceno stupnici EWRC 1-9,
kde: 9 = Gplné& zniceno, 1 = bez fytotoxicity.
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3) a¢inek na oves hluchy odpo&tem lat pfed sklizni. Byly poditiny laty pfevy-
Sujici porost i drobné laty zilistdvajici v porostu. Procento herbicidni G¢innosti
bylo vypocitano podle vzorce [(K-P)/K].100, kde: K - pocet lat ovsa hluchého
v kontrole, P - pocet lat ovsa hluchého ve sledované variant¢;

4) vynosem zrna je¢mene jarniho.

Pozemek pro pokus nebyl hnojen ani na podzim, ani v pfedsefové pfipravé,
ani béhem vegetace pfihnojovan. Byl zaset secim strojem Amazone do hloubky
3 aZ 4 cm a vzeSel béhem sedmi dni. :

I. Pouzité pfipravky - Used preparation

Pripravek' , Ucinnd latka a jeji obsah” Vyrobce®
Superbarnon 20 EC flamprop-M-isopropy! 200 g/I Shell, Anglie
Grasp tralkoxydim 10 % ICI, Anglie
Puma Super fenoxaprop- P-ethyl 75 g/l Hoechst, SNR
Topic 100 EC Ciba-Geigy, Svycarsko
Topic 80 EC (oil) CGA 184927, CGA 185072 80 g/ Ciba-Geigy, Svycarsko
Fatex EK 80 chlorfenprop-metyl 80 % Duslo Sala, CSFR
Assert 250 SC imazamethabenz 250 g/I Cyanamid, Belgie
Assert M plus imazamethabenz + MCPP 83 g/1 + 233 g/l Cyanamid, Belgie

ve formé butylesteru

lpreparalion: Zefficient substance and its content; 3pmducer

I1. Teploty ptdy v hloubce 10 cm (primér pentady) v mésicich bfezen a duben v roce 1990 a 1991
- Soil temperatures at 10 cm (in average of pentade) depth in months March and April in 1990 and

1991
Teplot ol [°C) Brezen” Duben’
1990 1991 1990 1991
I. 3,06 0,1 10,0 8,5
II. 578 2,24 - 6,02 8,9
I11. 6,76 4,64 7,78 10,32
IV. 7,12 6,64 10,44 7,68
V. 8,64 8,48 10,78 6,96
Sunis teplaty 28 194,3 1332 2793 265,8
cely mésic

ltemperature; *March; 3April; sum of temperatures for the whole month
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Ochrana proti ovsu hluchému byla provedena dne 14. 5. 1991 v druhé
poloviné odnoZovéni ve fazi 25 a dile pak 22. 5. ke konci odnoZovéani aZ
zatitkem sloupkovani (faze 29 az 30). V obou letech byly pokusy zaloZeny jako
vynosové o velikosti parcel 10 m? v péti opakovénich. Ofetfeni bylo provedno
zddovym postiikovatem GLORIA na stladeny vzduch. PouzZité pfipravky,
ucinné latky a jejich obsah véetné vyrobce jsou uvedeny v tab. 1. Vypocet
priikaznosti byl proveden -testem pro nezavislé ¢leny.

V tab. II jsou uvedeny priiméry péti dnii teploty piidy v hloubce 10 cm
v mésicich brezen a duben.

VYSLEDKY
Rok 1990

I. Vizualni hodnoceni

Po o3etfeni pfipravkem Fatex do3lo k hromadnému odumirdni ovsa hluché-
ho. Je¢men jarni nebyl poSkozen. U ostatnich pfipravki se vizudlni hodnoceni
pokusii podle stupnice EWRC nemohlo uplatnit, nebof zapleveleni ovsem
hluchym bylo vysoké a herbicidni G¢innost ve vétSiné pfipadii nebyla na
poZadované trovni. Vizudlné€ bylo moZné vyhodnotit jen nékteré projevy fyto-
toxicity pro je¢men jarni. Fytotoxicky se projevil pfedev3im pfipravek Puma S
a ¢astecné i Assert.

I1. Hodnoceni herbicidni uc¢innosti podle poctu lat ovsa hluchého

Na polose 10 m2 byly v kaZdé¢ variant€ spocitany laty ovsa hluchého (tab. III).
Jak vyplyvd z uvedenych vysledki, Zadny pifipravek nemél pfi tak vysokém
stupni zapleveleni ovsem hluchym poZadovany herbicidni efekt. Snad jen
pfipravek Puma S 1ze hodnotit jako nejicinnéjsi. Porovnani ostatnich pfipravku
a jejich vyhodnoceni je obtiZzné, nebof nezéileZi jen na poctu lat, ale i na jejich
velikosti, coZ nelze timto ukazatelem postihnout. Napf. G¢innost pfipravku
Assert nebo Superbarnon podle poctu lat byla nizka, oviem jednalo se o rostliny
drobné, zakrslé s tenkymi stébly a mensi latou.

s s

II1. Hodnoceni herbicidni G¢innosti podle biomasy nadzemni ¢asti plevele (ovsa
hluchého) a péstované plodiny (jecmene jarniho)

Zda se, Ze tento zpuisob vyhodnoceni herbicidni G¢innosti vyhovoval tomuto
pokusu, i kdyZ byl nesmirn€ pracny. Kone¢né hodnoceni bylo providdéno podle
hodnoty Crop equivalentu, coZ je pomér mezi biomasou plevele a péstované
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plodiny. Nejvyssi hodnoty CE v pfislusné ¢asti pokusi bylo dosaZeno v kontro-
lach. V3echny zkou3ené piipravky mély CE hodnoty niZ3i, coZ svédc¢i o tom, Ze
vS8echny mély urcity herbicidni G¢inek.

I11. Uginnost herbicidii na oves hluchy a vynos jarniho jeémene v roce 1990 - odriida je¢mene
jarniho Zenit - Efficiency of herbicides on wild oat and the yield of spring barley - variety of spring
barley Zenit

Oves hluchy* Hmotnost Vynosova
. Datum |Dévka® je¢mene | CE Cro diference
Vi 5'P'““’¢¢32 [l.ha'l] poget lat Eirgz:::ysg ;ammos equivalel:n proti kon-
"I (kg [ke] tole® [%]
Superbarnon 2.5. 3 304,5 14,0 16,0 0,875 +50,96"
Grasp 25. 2,5 154,1 9,0 13,0 0,600 | +132,00®
Puma S 25. 1 34,8 2.5 14,5 0,170 +59,90"
Topic 100EC 2:5. 0,6 65,1 45 16,0 0.280
Fatex EK 80 17.4. 5 118,4 11,0 16,0 0,680 | +109,83%
Assert 2.5. 3 286,3 8,5 15,0 0,560 | +107,35™
Assert M plus 25. 3 274,6 15,0 13,5 1,110 +56,17

lvariant; 2date of application; 3dose; *wild oat; *number of panicle; Sbiomass weight; 7weight of

spring barley; 8yleld differentiation in comparison with control

Vynos neo3etfenych kontrol - The yield of untreated controls: 3.874 1. ha™

Priimémy vyskyt ovsa hluchého v kontroléch Average of occurrence of wild oat in controls: 3093 lat/m*
Pocet rostlin ovsa hluchého nalm pfl &tyfech odnoZich na jednu rostlinu - The number of plants
of wild oat per 1m? at 4 offshoots = 77.3

IV. Hodnoceni podle vynosu zrna

Vynos zrna byl ve v8ech variantich zvySen. Nejvétsi zvy3eni bylo po
oSetfeni samotnym pfipravkem Grasp v davce 2,5 1/ha, didle pak ndsledoval
Fatex EK 80 5 1/ha a Assert 3 1/ha. Na pfibliZzné stejné Grovni byly pfipravky
Puma S, Superbarnon a Assert CMPP, z &ehoZ vyplyvi, Ze piibliZzné stejné
byla kompenzovina fytotoxicita (Puma) jako niZ3i herbicidni G¢innost
(Superbarnon a Assert M plus).

Rok 1991

Oves hluchy zacal vzchazet na pozemku po jarni pfipravé k seti jesté pied
zasetim je¢mene jarniho, tj. ve dnech 4. aZ 6. 4. 1991. Na tfech mistech pozemku
byla zji¥fovdna hloubka kli¢eni ovsa hluchého. Minimalni hloubka byla 7 cm
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a maximalni 13 cm. V priméru nejvice rostlin vykli¢ilo z hloubky 9 aZz 10 cm
(méfeno od obilky po zeleny list). Dne 30. 4. mél oves hluchy dva listy, je¢men
jarni jeden a ¢tvrt listu a dne 13. 5. oves hluchy tfi odnoZe, je¢men jarni jedna
a piil odnoZze.

Fytotoxicita byla hodnocena dne 23. 5. Zloutnuti piisobily piipravky Puma
a Illoxan (stuperi 3-4). Zblednuti baze listl a listového srdécka bylo patrné ve
v8ech variantich s pfipravkem Grasp aplikovaném v ¢asnéj$im terminu (14. 5.).
Naproti tomu osetfeni na zaCitku sloupkovani tyto pfiznaky fytotoxicity viibec
nemélo. Zadné piiznaky fytotoxicity nevykazoval Superbarnon, Topic a Fatex.

IV. Ucinnost herbicidi na oves hluchy a vynos jarniho jeémene v roce 1991 - odriida
je¢mene jarniho Galan - Efficiency of herbicides on wild oat and the yield of spring barley in 1991 -
variety of spring barley Galan

3 | Pocet lat ovsa | Herbicidni |Fytotoxicita| Vynosova

.1 Datum Dévka ; 4| .z 5 : 7

Varianta ailikaced [I.ha'l] hluchého na” | ucinnost podle diference
P 1 m? [%] EWRCS [%]
Superbarnon 22.5. 3 0 100 4 +3,95
Grasp 22.5. 2.5 0,1 99,7 5-6 +6,84
Illoxan 14.5. 4 3.0 93,5 34 +6,06
Puma$§ 14.5. 1 1,5 96,8 4 -0,57
Grasp 14.5. 2.5 0,5 99,0 4 +3,30
Topic 080 EC 22.5. 0,4 2,9 93,8 3-4 +4,92

Fatex EK 80 30.4. 5 33 93,0 1 +11,11%

Vynos neosetfenych kontrol - The yield of untreated controls: 6.825 tha;7.169 tha

Priimé&my vyskyt ovsa hluchého: 46,19 lat na | m” - Average occurrence of wild oat: 46,19 panicles per 1 m”
Pocet rostlin pfi primérném poctu ¢&tyf odnoZi na jednu rostlinu - Number of plants at average
number of 4 offshots per plant = 11.5

lvariant; *date of application; 3dose; “number of panicle of wild oat; *herbicide efficiency; ‘EWRC

phytotoxicity; 7yield differences

Uéinek na oves hluchy
(ucinek hodnocen pocitanim velkych lat pfevySujicich porost a malych lat uvnitf porostu)

Vynikajici herbicidni d¢innost mél Superbarnon. Grasp mél dcinnost
velmi dobrou, pficemZ pozdéjsi termin oSetfeni mél Gcinek lepsi (99,07 %),
¢asnéjdi termin byl nepatrné horsi, ale projevovala se fytotoxicita. Srovna-
telny ac¢inek mél pripravek Puma S. Illoxan a Fatex mély G¢innost rovnéz
dobrou (93,5 a 92,5 %).

Oves hluchy v3ak vytvifi i velké mnozstvi malych lat, jak v kontrolach, tak
po aplikaci herbicidii. Dochazi-li k potladeni jen n€kterych odnoZi, pak konku-
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ren¢ni schopnost ovsa hluchého miiZe byt vysoka. Pokud je i¢innost hodnocena
podle vysokych stébel nad porostem, dochazi k nesrovnalostem, které se nako-
nec projevi piedev§im ve vynosovém hodnoceni, a proto jsme pocitali i malé
laty uvnitf porostu. Superbarnon samotny mél Gcinek jak na velké laty, tak na
malé laty, stejné¢ i Grasp a Puma. Naproti tomu po pfipravku Illoxan ziistalo
v porostu mnoho malych lat. Fatex hodnoceny podle velkych lat mél G€innost
91 %, podle malych lat mél G¢innost jen 34 %.

Vliv na vynos zrna

Vynos zrna byl nejvice (vysoce prilkazn€) ovlivnén aplikaci pfipravku Fatex
(+11,1 %). Naproti tomu Superbarnon s lepsi herbicidni G¢innosti ovlivnil vynos
jen nepritkazné€ o 3,95 %. U obou pfipravkii byl rozdil v terminu aplikace 22 dni.
Grasp ovlivnil vynos nepriitkazné, pfi¢emZ pozdé&jsi aplikace byla vynosové
pfiznivéj8i. Puna S v ddvce 1 ] na ha byla fytotoxickd a bylo zaznamenano
nepriikkazné zvySeni vynosu zrna.

Vyskyt ovsa hluchého byl primémy a pohyboval se kolem 10 rostlin na 1 m?
pfi primérném poctu odnoZi étyfina jednu rostlinu, coZ je povaZovino za mirné
prekroceni prahu Skodlivosti.

NejvysSivynosovy efekta herbicidni i¢innostbez znamek fytotoxicity proka-
zal Fatex, u néhoZ priikazné zvySeni vynosu pfineslo ekonomicky zisk, nebof
vynos zma byl zvySen o 0.77 t/ha a vynos této parcelky byl nejvyssi z celého
pokusu.

Naproti tomu o3etieni pfipravkem Superbarnon nebylo ekonomicky zaji-
mavé. Ekonomicky vyhodnéjsi byla p=zdéjsi aplikace pfipravku Grasp.

DISKUSE a ZAVER

Vysledky pfedloZené price, ale i zahrani¢nich studii, ukazuji, Ze pro realizaci
a kvantifikaci ndslednych konkurenc¢nich vztahii mezi obilninou a pleveli maji
zdsadni vyznam rané ristové fize (Cou s a n s etal., 1988). Pokud v dobé od
zaseti do konce odnoZovini ziskaji plevele nebo plevelna spolecenstva predstih
v rlistu a vyvoji, pak mira jejich Skodlivosti je vEétsi.

Dal3i skute¢nosti je pak fada agrotechnickych opatieni, kterd plevele potlaci
a zvyhodni péstovanou obilninu. Agrotechnickd opatfeni mohou ale vyrazné
ovlivnit regenera¢ni schopnost plevelil po zdsahu herbicidii, a tak zvySovat
variabilitu ziskanych vysledki.
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Oves hluchy je plevel s po¢ateénim rychlym riistem a vyvojem a s mohutnou
odnoZovacischopnosti. Téméf pravidelné vzchdzi uZ v dobé, kdy se seje je¢men
jarni. Rostliny ovsa hluchého jsou v té dobé velmi kiehké a pokud je piida natolik
vyzrala, Ze umozni diikladnéj$i pfipravu pudy, 1ze vyznamé sniZit pocet pleveli,
a to pfedev§im t&ch, které maji znaény naskok v riistu a vyvoji.

V pokusech v roce 1990, kdy bylo ¢asné jaro a pfiprava piidy byla provedena
jen velmi Setrné, pocet pleveli byl vysoky a navic tyto plevele mély znacny
niskok v riistu a vyvoji. To se ndsledn€ projevilo na silném potlaeni je¢mene
jarniho i nedostate¢né G¢innosti herbicidii, nebot rostliny ovsa hluchého znovu
zregenerovaly, k éemuZ pfispéla i pohotova forma dusiku aplikované pred setim
a v dobé tfi listh je¢mene jarniho. Vysledky z tohoto pokusu poukazuji i na
nezbytnost konkurenéniho spolupiisobeni jarniho je¢mene pfi aplikaci herbi-
cidii. Jakmile po oSetfeni herbicidy nedojde k pfekryti po§kozenych pleveld, je
redlné, Ze se mira regenerace zna¢né zvySuje. Dile je pravdou to, Ze G¢innost
fady herbicidi je vdzdna na urlitou ristovou fazi a pokud je rozdil mezi
rostlinami ovsa hluchého vyvojové velky, sniZuje se i G¢innost herbicidil.

Zajimavé jsou vynosové vysledky ziskané s pifipravkem Fatex, ktery byl
aplikovian o nékolik tydnii dfive neZ ostatni herbicidy. I kdyZ jeho herbicidni
icinnost nebyla nejlepsi, mély tyto varianty nejvétsi vynosovy pfirtstek.

PiestoZesev literatufeuvadi(M arishit, Till,h1988),Ze konkurencni
plisobeni zacind ve stadiu druhého kolénka, mély varianty odetfené Fatexem
nejveEtsi vynosovy pfirtstek.

Pokusy z roku 1991 jasné dokumentuji vyznam pfedsefové pfipravy
a kvalitniho seti je¢mene jarniho na honech, kde se oves hluchy vysky-
tuje.

Z obecného hlediska je v boji proti ovsu hluchému tfeba: 1) Neset na
pozemky s vyskytem plevele pfili§ ¢asné. 2) Provést ditkladnou predsefovou
pfipravu. 3) Zaset secim strojem, ktery umozZni rychlé a pravidelné vzchazeni
a zaroven znici pri seti oves hluchy, ktery je v té dobé velmi kiehky. 4) Volit
spravny herbicid: a) jiny pro pfipady, kdy vzchazi dfive oves hluchy neZje¢men,
b)jiny pro pozd¢jsivzchazeni(ty, které 1ze aplikovat pozdéji). Grasp nepouzivat
dfive nez koncem odnoZovani.

Zajimavi je pak otazka ekonomickych prahii $kodlivosti ovsa hluchého, nebot u
fady pfipravki nebylo dosaZeno ekonomické navratnosti, i kdyZ se zapleveleni
blizilo k hori pfedpoklddané hranici uvddénych kritickych &isel. Naopak bude
nutné dosavadni poznatky o prazich $kodlivosti doplnit o agrotechnické zasahy,
osevni postup, riziko pocasi a pracovni $picky, které ovliviiuji termin provedenych
opatfeni. DilleZity je i vybér G¢inné latky a jeji vliv na plevele i péstovanou plodinu
(Hayland etal,,1986,Vaniovad,Benada, 1990).
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M. Virova (Cereal Research Institute, Kromériz, Czechoslovakia)
Variability of efficiency of herbicides on wild oat

Wild oat (Avena fatua) is one of the important weeds in cereals in CSFR. The largest
occurrence and harmfull effects can be seen in spring barley. The use of efficient
herbicides is a main source of protection.

The study gives the results for the years 1990 and 1991 where different results of
herbicide efficiency have been obtained for wild oat on the same area at high weed
infestation and the causes of this have been studied.

The following indicators were followed: soil temperature in a depth 10 cm; emergence
of spring barley; efficiency of herbicides on wild oat; weed and spring barley biomass;
spring barley grain yield.

The trials were established on sites of the area 10 m?in five replications and statistical
evalution were performed by ¢ - test for independent members.

It was found out that in 1990 wild oat started to emerge yet in the first decade of March
and was of high lead before spring barley. Pre - sowing preparation was very sparing and did
not reduce significantly the number of emerged plants of wild oat. This was subsequently
manifested in the strong suppression of spring barley and in insufficient efficiency of
herbicides, since the plants of wild oat regenerated again. To this contributed also an available
nitrogen form applied before sowing and in the period of three leaves of spring barley. The
necessity of competitive concurrence of spring barley in herbicide application.

In 1991 wild oat was emerging later and in solid pre-sowing preparation the emerged
plants were smashed up. In spite of it the period of sowing another plants were emerging
but the difference in the growth and the development between spring barley and in the
time vegetation was omitted. The efficiency of herbicides was good.
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In both studied years it was found out that the most suitable was a herbicide applied
in early stages of growth and development - as far as the yield is concerned. Preparations
applied later affected the yield of grain of spring barley only little in spite of very good
herbicide efficiency and economic returnability of inputs though the weed infestation
was close to the upper level of critical figure.

The protection against wild oat is very expensive and suitable conditions are required
for successful application of herbicides. Cne of them is the quality pre-sowing soil
preparation which will smash up the weed plants prematurely emerged, followed by
quality composition of the stand with high competitive ability and early application of
herbicides. Herbicides should be selected also in relation to the cultivated variety as all
certified preparations cannot be applied for the reasons phytotoxicity.

Avena fatua L.; spring barley; herbicides; economic limit of harmfulness
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PRELIMINARY REPORT

THE INFLUENCE OF THE PEPPERMINT (MENTHA PIPERITA HUDS.)
ON HEALING THE SOILS INFECTED BY CLUBROOT
(PLASMODIOPHORA BRASSICAE WOR.)

Bohumila VOZENILKOVA

University of South Bohemia, Agricultural Faculty, Studentskd 13/787,
CS - 370 05 Ceské Budéjovice, Czechoslovakia

The mostimportantdisease afflicting the Crucifer family (Brassicaceae) and especially
cabbage plants is clubroot, caused by the fungus Plasmodiophora brassicae Wor. which
every year accounts for the highest losses in both amount and quality during harvest
(Crute,1981).Since preventive and direct plant protections are not so effective more
attention must be paid to research for the new, more effective measures.

Experiment has begun in the spring of 1986 at the Agricultural Faculty of South
Bohemian University in Ceské Budgjovice focused on observation of the influences of
the healing plant peppermint (diploid variety Perpeta of the type Mitcham) in inhibition
of the clubroot spores. In this experiment soil was used which was naturally infected by
Plasmodiophora brassicae Wor. spores (the soil was taken from the area of Vlastibof
in the Tabor district). 125 pots (diameter 200 mm with a 6 kg soil capacity) were filled
with this soil. Before planting, the soil was inoculated with the Plasmodiophora brassicae
fungus (106 spores per ml) using the modified method by Catovic-Catani,
R i c h (1964). The experiment was conducted in two separate systems - in pots planted
with peppermint and in control pots (without peppermint plants). After two years of
growth the peppermint plants were removed and the Crucifer plants were planted - fodder
cabbage (Brassica oleracea L. var. acephala) from subvariety Inka, oil rape (Brassica
napus var. arvensis) from subvariety Silesia, white head cabbage (Brassica oleracea
L. var. capitata) from subvariety Dobrovodské pozdni (late) and cauliflower (Brassica
oleracea L. var. botrytis) from subvariety Bora, including control variants.

The results from 625 plants tested after 90 days of growth were interesting. The oil
rape had no evidence of clubroot infection (in the control variant infection affected 20.6 % of
the plants). 1.7 % of fodder cabbage was infected (45.0 % was infected in the control
variant). 1.8 % of cauliflower was infected (90.9 % was infected in the cause of the
control variant). 3.6 % of white head cabbage was infected (68.7 % was infected in the
control variant).
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B. Vozenilkovi (Jihoceskd univerzita, zemédélska fakulta, Ceské Budéjovice)

Vliv maty peprné (Menta piperita HUDS.) na ozdravéni piid zamorenych
nadorovitosti (Plasmodiophora brassicae Wor.)

Pokus zaloZeny na jafe 1986 byl zaméfen na sledovéni GCinnosti 1€Civé rozstliny maty
peprné (typ Mitcham, diploidni odrida Perpeta) na inhibici spor nddorovitosti. Pro pokus
byla pouZita zemina infikované vytrvalymi sporami Plasmodiophora brassicae Wor.
Pokus probihal ve dvou oddélenych systémech, vegeta¢ni nddoby osdzené oddénky maty
peprné a déle varianty kontrolni (bez testovanych rostlin). Po dvouletém vegeta¢nim
cyklu byly rostliny méty peprné vyjmuty z vegetacnich nidob a nasledoval vysev
brukvovitych plodin (krmnd kapusta - odriida Inka; fepka ozima - odrlida Silesia; zel{
bilé - odrliida Dobrovické pozdni a kvétdk - odrida Boro), v&etné kontrolnich variant.
Zajimavé vysledky pfineslo hodnoceni kofenového systému 625 testovanych rostlin za
90 dni vegetace, pfi némZ fepka ozima vysla bez pfiznakl napadeni nadorovistosti
v porovndni s kontrolni variantou (20,6 % nemocnych rostlin). Sledovana krmn4 kapusta
méla 1,7 % a kontrola 45,0 % nemocnych rostlin, kvétdk 1,85 % a kontrolni rostliny 90,9 %
nemocnych rostlin, zeli bilé€ 3,6 % a kontrola 68,7 % nemocnych rostlin.

Mentha piperita HUDS. (diploidni odriida Perpeta typu Mitcham); Plasmodiophora
brassicae Wor. -
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KRATKA SDELENI

RYCHLA DIAGNOSTIKA HOUBY
PSEUDOCERCOSPORELLA HERPOTRICHOIDES

Hana TICHA, Zbynék VICHA

UstFedni kontrolni a zkuSebni iistav zemédélsky, Zemédélskd la, 658 37 Brno

Na vyzimovini obilnin se kromé& mrazu a riznych fyziologickych faktor Gcastni
i houbovi patogenni Cinitelé. Vzhledem k tomu, Ze jde o rozdilné rody hub, zavisi i¢inné
ochrana porostu a volba nejvhodnéjsiho pfipravku na presné determinaci patogena.

Vngjsi priznaky, které tyto houby vyvolavaji na bazilnich &stech rostlin, jsou vSak velmi
podobné, nejsou spedifické - dochdzi k hnédnuti bézi v rizné intenzité a v mnoha piipadech miiZe
byt onemocnéni latentni. Dosud se determinace hub opirala o nélez spor (konidii). Jednim
z téchto patogeni je houba Pseudocercosporella herpotrichoides (Fron) Deighton, ktera
sporuluje pomé&rné€ mdlo, jen za urcitych svételnych podminek a mnohdy prévé pfi nesplnéni
téchto pfedpokladii nedochézi ke spolulaci vibec.

Pfi hleddni moZnosti piesné diagnostiky jsme vyuZili pfirozeného nédroku houby na
urcité svételné spektrum a kultivovali jsme postiZené &4sti rostlin na umélém médiu pfi
kontinudlnim osvétleni ultrafialovym svétlem (Klewitz, 1973; Tiché, 1978).
Tato metoda se ukdzala jako velmi spolehlivd, ovSem je ndro¢né&jsi na technické vybaveni
(zdroj UV svétla pfesné vinové délky). Kultivace trvd minimalné tfi dny a lze ji vyuZit
pro pocet vzorkil omezeny technickou kapacitou - tj. zdrojem a velikosti osvétlovaného
prostoru.

V leto$nim roce jsme ovéfovali jinou, velmi rychlou, jednoduchou a pfitom také
spolehlivou metodu (Bayer, Cereal Diagnostik System -Mauler-Machnik,
N a s s, 1990). Metoda spociva v procesu odbarveni a ndsledném kontrastnim zvyrazné-
ni mycelia prordstajicim rostlinnou tkéni. Lze tak spolehlivé od sebe odlisit vice rodi
hub - Pseudocercosporella herpotrichoides (Fron) Deighton, Rhizoctonia cerealis van
der Hoeven a houby rodu Fusarium.

K docileni optického efektu postali odbarveni rostlinnych pletiv jednotlivych
segmentu listovych pochev ponofenim do octa (8% kyselina octovd) a posléze, asi po
hodinovém plisobeni, do obycejného modrého inkoustu na 20 aZ 30 minut.

Pod mikroskopem, pfi 60 aZ 100ndsobném zvétseni, jsou pak v pletivu vidét vidkna
mycelia s drobnymi shluky mycelia (mikrosklerocii), charakteristickymi pro uvedenou
houbu (obr. 1).

U ostatnich patogend, resp. hub nejsou tyto tvary vytvofeny a v pletivu jsou patrnd
je mycelidlni vldkna. Sit téchto vldken je u rodu Fusarium hustsi, prorista vétsi plochu
bazalni &asti oseni. Treti parazit Rhizoctonia cerealis vytvari mycelium fidsi, typické
pravouhlym vétvenim.
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1. Mycelium houby Pseudocercasporella
herpotrichoides s mikrosklerocii v pletivu
pSenice (foto  Tichd)

Z popisu pouZité metody je ziejma jeji rychlost, ovSiem neméné vitana je i moZnost
snadného zplsobu odliseni nejduleZitéjich patogenil postihujicich baze rostlin. Popsa-
nym zplsobem Ize snadno zjistit nejen stupeil napadeni porostu, ale rovnéZ také intenzitu
napadeni jednotlivych rostlin, tj. konkrétné stanovit, kolik vrstev bazdlnich &asti rostlin
je postiZeno a kterou houbou.

Rychlost metody ddva také moZnost zachytit nastupujici infekéni vinu.
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Doslo dne 9. 12. 1991

H. Ticha, Z. Vicha (Central Agricultural Control and Testing Institute, Brno, Czechoslovakia)

Distinguishing diagnostics of the fungus Pseudocercosporella herpotrichoides

In 1991 a fast diagnostic was tested for solving the main causal agent of the disease
of stem heels. The method is based on thw discolouration of tissues of leaf sheaths in
vinegar (8% aceticacid) and then contrasting setting off of mycelium of fungal pathogens
dipped into blue ink. Pseudocercosporella herpotrichoides, Rhizoctonia cerealis and
fungi of the genus Fusarium are well distinguishable from each other.
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