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THE CORRELATION BETWEEN LEAF SYMPTOMS AND
CONCENTRATION OF PLUM POX VIRUS IN PEACH CULTIVARS

Jaroslav POLAK

Research Istitute of Crop Production — Division of Phytomedicine,
Prague, Czech Republic

Abstract: Individual trees of peach cultivars in an orchard naturally infected
with plum pox virus (PPV) were evaluated for the presence of the virus by ELISA
and by visual symptoms. PPV was serologically detected in most trees of the
cultivars. The relative concentration of PPV determined by ELISA was used to
test for its correlation with PPV symptoms on peach cultivars. Differences in
relative concentration of PPV were found among infected cultivars. The level of
relative concentration of PPV in flowers determined by ELISA was positively
correlated with the intensity of leaf symptoms. Preliminary evaluation showed a
low relative concentration of PPV in flowers and mild symptoms on leaves of the
cultivars Harmony, Envoy, Favorita Morettini 3 and NJC 102.

peach: plum pox virus; intensity of symptoms; relative concentration of virus;
ELISA

Studics of problems of PPV detection in peach trees by ELISA started
recently. Rankovic¢ and Suti¢ (1986) showed the low reliability of PPV
detection by ELISA in leaves and green bark of artificially infected peach
trees. Dosba et al. (1986) proved differences in PPV detection in peach
trees at different growth stages. Poldk (1989) detected PPV by ELISA in
svmptomless trees. Albrechtova (1990) studied the distribution of PPV
in naturally infected trees and found it unbalanced and dependent on cultivar
properties. She also found that the detection of PPV in flowers and fruits was
more reliable than that in leaves. Polak (1995) tried to find the most suit-
able period with the highest concentration of PPV for its reliable detection
by ELISA in leaves and flowers of infected trees as the first step to evaluate
resistance to the virus.

PPV was easily and reliably detected by ELISA in flowers; the relative
concentration was almost the same during the whole period of flowering,
from the end of March to the beginning of May, and the differences among
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branches were minimal. Petals were more suitable for detection of PPV than
the calix. The absorbance values in leaves varied during May. Lower values
of absorbance may occur in samples diluted 1 : 20, and higher values in di-
lutions of 1 : 40. The relative concentration of PPV and the reliability of
virus detection in leaves of peach trees began to decrease in June, and was
unreliable from August on (Poldk, 1995).

Till now the evaluation of susceptibility of peach cultivars to PPV was
based on observing the intensity of PPV symptoms (e.g. Syrgianidis,
Mainou, 1989). We tried to develop a fast and reliable method to evaluate
the reaction of peach cultivars to PPV, based on ELISA detection. Those
with the lowest concentration of PPV would then be used in breeding of
more resistant peach hybrids and cultivars.

MATERIAL AND METHODS

Plant material

Trees of peach cultivars grown in a 15 years old orchard and naturally
infected with PPV were used in our attempts (Fig. 1). First, 46 cultivars a 4 to
10 trees were tested for the presence of PPV by ELISA. The relative concen-
tration of PPV in flowers and the intensity of symptoms on leaves was then
cvaluated in 18 cultivars.

1. Orchard of
cultivars of peach
trees infected with
PPV
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Preparation of samples

Samples were prepared from flowers or leaves. Twelve or fifteen flowers
or 0.2 g of leaf tissue were ground in a ratio of 1 : 20 in extraction buffer,
phosphate-buffered saline pH 7.2 with 0.05% Tween 20, 0.2% polyvinylpyr-
rolidone and 0.2% egg albumin in polyethylene bags using a manual ho-
mogenizer.

Immunoenzymatic assay

A commercial PPV ELISA kit (Sempra Olomouc, Czech Republic) or
own PPV antibodies were used in a double antibody sandwich method
(Adams, 1978). PPV IgG was used in dilution 1 : 2 000, and 0.2 ml of the
sample was pipetted into one well of an ELISA plate. PPV IgG conjugated
with alkaline phosphatase was used in dilution 1 : 1 000, and two wells were
used for each sample. Absorbance values were measured by photometer MR
5090 (Dynatech, GFR) at 405 nm. The titer of PPV in a sample was estab-
lished as the dilution of sap with a minimal absorbance value 0.04. The ab-
sorbance value of the negative control was 0.01 or less.

RESULTS AND DISCUSSION

The evaluation of ELISA detection of PPV in different cultivars is given
in Table 1. PPV was proved by ELISA in most evaluated trees, and in all

2. Peach cv. Harmony
leaves almost without
symptoms,
accidentally mild vein
clearing on the first or
second leaf only
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L. Evaluation of peach cultivars for the presence of PPV in naturally infected orchard

Number of trees Number of trees
Peach cultivar . PPV Peach cultivar eva- | PPV
luated | infected luated |infected
1 [Adriatica 4 3 24 (Madison 4 2
2 | Ambergold 5 5 25 [Maria Aurelia 4
3 |Canadian Harmony 6 6 26 |Maria Emilia 5 4
4 [Candor 5 5 27 |Maria Laura 5 3
5 |Catherina 6 6 28 |Maria Serena 5 3
6 |[Croce del Sud 4 B 29 |Maycrest 4 2
7 |Cervenolisty semena& | S 3 30 [NJC 102 5 2
8 |Earlycrest 5 1 31 [Pusistyj Ranyj S 3
9 |Envoy 5 S 32 |Record aus Alfter 5 3
10 |Favorita Morettini 3 5 5 33 |Redhaven 10 9
11 |Flavorcrest 5 5 34 |Rosired 1 8 6
12 |Fortuna 4 2 35 [Siao-Lin 4 2
13 | Golden Red 7 2 36 |Somervee 5 5
14 |Harbelle 4 3 37 |Spotlight 5 5
15 |[Harbinger 10 10 38 |Springbrite 5 4
16 |[Harbrite 6 6 39 | Springcrest 8 8
17 |Harcrest 5 3 40 |Spring Lady 5 2
18 |Harken 6 5 41 |Suncrest 5 S
19 | Harmony 4 4 42 | Sunhaven 10 9
20 |Harrow Beauty 4 4 43 |Ta-Tion-Pao 10 S
21 |[Harrow Blood 5 4 44 | Veteran 6 6
22 |Harrow Diamond 6 4 45 (Vivid 5 4
23 |Harson 5 5 46 |Weinberger 5 4

cvaluated cultivars PPV was detected in two or more trees of the cultivars
C‘crvcnolist)'f semenac¢, Earlycrest, Fortuna, Golden Red, Harcrest, Harrow
Diamond, Madison, Maria Laura, Maria Serena, Maycrest, NJC 102, PuSis-
tyj Ranyj, Record aus Alfter, Rosired 1, Siao-Lin, Spring Lady and Ta-Tion-
-Pao.
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3. Peach cv. Envoy
leaves showing mild
clearing on the first
and second leaf only

4. Peach cv.
Springrest leaves
with vein clearing
and oak mosaic
symptoms on the
1st=2nd or the third
leaf too

A preliminary evaluation of the correlation between intensity of symp-
toms and relative concentration of PPV in peach cultivars (Polak,
Kominek, 1995) is presented in Table II. Leaf symptoms of PPV were
observed on all cultivars, but their intensity was positively correlated with
the levels of relative concentration of PPV determined by ELISA (Fig. 2-5).
The mildest symptoms were observed on cvs. Harmony, Envoy, NJC 102
and Favorita Morettini 3. Symptoms of vein clearing appeared on the first or
sccond developed leaf of some branches only. Mosaic symptoms appeared
also on the third or fourth leaf of cultivars showing a higher relative concen-
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II. Preliminary evaluation of the correlation between intensity of symptoms and relative con-
centration of PPV in peach cultivars

Relative
Cultivar Symptoms on leaves concentration
of PPV*

Harmony accidentally vein clearing 8, 107

' Envoy mild vein clearing 2.5.107
Favorita Moretini 3 mild vein clearing 2.5.1072
NJC 102 mild vein clearing, mosaic 2.5.107
Suncrest mild vein clearing, mild oak mosaic 6.25.107
Harcrest vein clearing, interveinal mosaic 6.25.107
Sunhaven vein clearing, interveinal mosaic 6.25.1073
Springrest vein clearing, oak mosaic 332107
Harson vein clearing, mild interveinal mosaic 3.12.107
Veteran vein clearing, oak mosaic 3.12.107
Canadian Harmony mild vein clearing, mosaic 3.12.107
Harbinger severe vein clearing, mosaic 1.56.107
Harbrite vein clearing, ring and oak mosaic 1.56.1073
Harken :fi:aci:iearing, occidentally interveinal 1.56.10°
Redhaven vein clearing 1.56.107
Rosired 1 mild vein clearing, mosaic 1.56.107°
Peach seedling (Poldk, 1995) vein clearing, mosaic 1.56.1072
Maria Emilia ::Lr);:: ar})::ﬁii:‘,gbriulcness, thickeness, 781107

* determined in flowers by ELISA

tration of PPV in flowers. No symptoms were observed in the middle of May
on later developed leaves. Our results indicating a low concentration of PPV
in cultivars Envoy and Favorita Morettini 3 correspond to observations of
Oukropec etal (1996), who found no leaf symptoms and no or very mild
fruit symptoms on these cultivars after artificial infection with PPV.

6
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5. Peach cv.
Harbrite leaves
showing vein
clearing, severe oak
mosaic, mild
deformations on the
1st—4th leaf
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Korelace mezi priznaky na listech a koncentraci viru Sarky Svestky
u odrud broskvoné

Odrudy broskvoné péstované v sadu pfirozené infikovaném virem Sarky $vestky
byly vyhodnoceny na ptitomnost viru v jednotlivych stromech pomoci metody ELI-
SA a byly stanoveny piiznaky na listech. Stanoveni pomoci ELISA bylo provedeno
v kvétech nebo listech odriid broskvoné b&hem vegetatniho obdobi. Virus Sarky
Svestky byl serologicky prokazan ve vétsin€ stromi péstovanych odriid broskvoni.
Pro vyhodnoceni korelace ptiznakii a koncentrace PPV v odriidach broskvoné bylo
pouZito stanoveni relativni koncentrace PPV pomoci ELISA. Mezi jednotlivymi od-
rudami broskvoné piirozené infikovanymi Sarkou Svestky byly prokazany rozdily
v relativni koncentraci PPV. Hodnoty relativni koncentrace PPV v kvétech stanove-
né pomoci ELISA byly v pozitivni korelaci s intenzitou pfiznaki zptisobenych PPV
na listech. Podle predbéZzného vyhodnoceni maji odriidy broskvoné¢ Harmony, En-
voy, Favorita Morettini 3 a NJC 102 mirné ptiznaky PPV na listech a nizkou relativni
koncentraci viru v kvétech.

broskvoné; virus Sarky 3vestky; intenzita pfiznaki; relativni koncentrace viru,
ELISA

Contact address:

Ing. Jaroslav Polak, DrSc., Vyzkumny tstav rostlinné vyroby,
161 06 Praha 6-Ruzyné, Ceska republika, tel.: 42 2 360 851, fax: 42 2 365 228
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DISTRIBUTION OF HOP MOSAIC VIRUS IN HOP GARDENS
OF THE CZECH REPUBLIC

Jaroslav POLAK

Research Institute of Crop Production — Division of Phytomedicine,
Prague, Czech Republic

Abstract: The distribution of hop mosaic virus (HMV) in the main hop growing
areas of the Czech Republic was investigated. Samples of hop plants were tested
by ELISA during 1993 to 1995. HMV was found in all hop gardens. In some of
them, expecially in the Ustek area, the incidence of HMV was lower. Infected
plants were symptomless. HMV is probably latent in most hop cultivars grown
in the Czech Republic.

hop mosaic virus; distribution; hop gardens; detection; DAS-ELISA

Barbara and Adams (1981) classified hop mosaiv virus (HMV) as a
carlavirus. It is widely distributed in many countries. In Czech hops the virus
was described in the sixties (Bréak etal., 1966). In England HMV is wide-
spread and prevalent in hop (Thresh etal., 1947). Hampton (1988), test-
ing 284 hop plants from breeding nurseries in the USA, found 37% of them
to be infected with HMV. Hay et al. (1992) proved HMV in New Zealand
in 12 out of 22 surveyed fields. In China (Yu, Liu, 1987) and Japan
(Sano, Shikata, 1991) HMV has been proved too. All hop cultivars
grown in Slovenia are infected by HMV (Dolinar, 1989). Svoboda
(1993) proved HMYV in eight cultivars of breeding stock of Czech hops. An-
tiserum suitable for detection of HMV by ELISA was prepared in the Czech
Republic by Poldk et al. (1993). In further investigations we concentrated
on the distribution of HMV in the hop-growing area of the Czech Republic.

MATERIAL AND METHODS

The distribution of HMV was determined in hop gardens of 28 localities
in the two main hop-growing areas of the Czech Republic, Zatec-Rakovnik
and Ustek (Fig. 1). Tips of side shoots with two not fully developed leaves

9
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Ustin. L.

Karlovy Vary

1. Sampling sites for ELISA testing of HMV in the main hop regions of the Czech Republic
in 1993-1995

were sampled in June or July in 1993, 1994 and 1995. Usually six hop plants
from every locality were tested for HMV. Tested plants were symptomless.

Serology

Samples of shoots and leaves of hop plants were tested by ELISA. Three
or four side shoot tips 3—4 cm long with two prematured leaves were taken
from one hop plant as test sample. One gram of the sample was homogenized
in 4 ml PBS buffer pH 7.4 with 2% PVP, 0.05% Tween 20 and 0.2% egg
albumin. Antibodics of HMV prepared by Polak et al. (1993) were used in
DAS-ELISA.

Electron Microscopy

Immunosorbent electron microscopy was used to confirm the presence of
HMV particles in several samples of hop plants collected from sampling
sites. HMV antiserum was dropped onto electron microscopy grids (Tesla

10
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2. Electronogram of the filamentous particles of hop mosaic virus decorated with HMV
antiserum. Direct magnification 14 000x. Total magnification 35 000x. Orig. Mr. M. Jokes

Brno) covered with a carbon coated formwar membrane. After 2 hrs incuba-
tion the samples were applied onto EM grids for 2 hrs. Then the samples on
grids were decorated with HMV antiserum (Fig. 2). also for 2 hrs. At the end
of the ISEM procedure the samples were stained with a 4% solution of diso-
dium phosphotungstate pH 7.5 and observed under electron microscope
Tesla BS 500.

RESULTS AND DISCUSSION

Hop mosaic virus is widely distributed in both main areas of hop produc-
tion in the Czech Republic. During the three years of testing, HMV was
proved by ELISA in all hop gardens of the 28 sampling sites (Table I). The
virus was sometimes proved in all tested plants of a sampling site in the
Zatec-Rakovnik region. On the other hand, a low incidence of HMV was
found at several sampling sites in the Usték region.

In 1993, HMV was proved in 26 out of 28 sampling sites. In 1994, hardly
any positive results of HMV detection by ELISA were obtained. This was
apparently due to high temperatures at the time of samples collection, when
30 °C were exceeded for a longer period. This is supported by the fact that in

11
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L. Distribution of hop mosaic virus determined by ELISA in some hop gardens (sampling sites)
of the two main hop regions in the Czech Republic

Sunyiling s Results*) of testing in
1993 1994 1995
Ustek region:
1 Hru$ovany 6/2 6/0 6/1
2 Roudnice 6/6 4/0 6/4
3 Ceméves 6/2 4/0 4/
4 Polepy 6/4 4/0 6/5
5 Jistérpy 6/2 41 6/1
6 Julgin 6/4 6/5 6/4
7 Ploskovice 6/4 4/0 4/1
8 Libésice 6/2 6/3 6/1
9  Ustek 6/0 6/0 6/2
10 Tet&in&ves 6/0 6/0 6/1
11 Védlice 6/4 6/0 6/3
12 Chcebuz 6/2 6/0 6/2
13 Staré Ouholice 6/6 6/0 6/4
Zatec-Rakovnik region:
14 Vrazkov 6/3 6/0 4/4
1 5 Kutrovice 6/3 6/0 6/3
16 HofeSovice 6/3 4/0 6/3
17 Nova Ves 6/4 4/0 6/3
18 Trnovany ' 6/6 4/0 6/4
19 Meécholupy 6/4 6/0 6/6
20 Nedemice 6/1 6/0 6/2
21 Milostin 6/6 6/0 6/3
22 Nesuchynég 6/6 4/0 6/3
23 Chrastany 6/6 4/0 62
24 Hiedle 6/6 6/0 6/3
25 Revnicov 6/5 6/0 6/4
— —

12
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Table I continues

. . Results*) of testing in
Sampling site
1993 1994 1995
26 Msec 6/3 6/0 6/3
27 Po&edélice 6/3 - 6/3
28 Kolesov 6/5 - 6/6

* number of tested plants/number of plants positive in ELISA

1994 HMV was detected by ELISA at higher (and cooler) sites of the Ustek
region (JiStérpy, Jul¢in, Lib&3ice), whereas it was not detected at localities of
the Zatec-Rakovnik region. The results of 1995 were very similar to those of
1993; the virus was detected at all 28 sites of sampling.

Detection of HMV in hop plants was not correlated with symptoms ex-
pression. HMV is probably latent in cultivars of hops grown in the Czech
Republic. The incidence of HMYV is lower than of apple mosaic virus
(ApMV) in hop (Polak, 1994).
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Roziifeni viru mozaiky chmelu ve chmelnicich Ceské republiky

Rozsifeni viru mozaiky chmelu — hop mosaic virus (HMV) bylo stanoveno
v hlavnich oblastech péstovani chmelu v Ceské republice. Vzorky z rostlin chmelu
byly testovany pomoci ELISA béhem tfi let (1993-1995). Pritomnost HMV byla
zjisténa ve viech chmelnicich, ve kterych bylo testovani provadéno. V n&kterych
chmelnicich je rozsifeni HMV nizsi, predeviim v Ustecké oblasti. Na rostlinach
infikovanych HMV nebyly zjidtény Zadné piiznaky. HMV je ve vétding odrud
chmelu péstovanych v Ceské republice pravdépodobné latentni.

virus mozaiky chmelu; rozsifeni; chmelnice; stanoveni; DAS-ELISA
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Ing. Jaroslava Polak, DrSc., Vyzkumny tstav rostlinné vyroby,
161 03 Praha 6-Ruzyné, Ceska republika, tel.: 42 2 360 851, fax: 42 2 365 228
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APPLE MOSAIC VIRUS ASSOCIATED WITH DECLINE
OF SILVER BIRCH

Zdenko POLAK, Jitina ZIEGLEROVA

Research Institute of Crop Production — Division of Phytomedicine,
Prague, Czech Republic

Abstract: Apple mosaic virus (ApMV) was detected by ELISA in foliage of
declining silver birches, Betula pendula Roth., sampled at marginal plant asso-
ciations of a forest close to Nebusice, Prague 6. The role of silver birch as a
spontaneous source of ApMV, and its potential infection with apple chlorotic leaf
spot virus (ACLSV) are discussed.

silver birch; apple mosaic virus; apple chlorotic leaf spot virus

Mottling of various intensity and deformations of leaves, little leaf and
decline of branches and vegetation tops are very common phenomena in sil-
ver birches, Betula pendula Roth., on Czech territory.

The literature on virus diseases of forest trees describes four viruses from
spontancously infected silver birch trees: cherry leaf roll virus (CLRV) was
isolated by Schmelzer (1972) in Germany and by Cooper and Atkin-
son (1975) in the U.K. from individuals showing diffuse mottle with chlo-
rotic spots or lines changing to yellow line patterns, rings and patches with
erratic expression. This virus was also found to be wide-spread in silver
birches in the Czech Republic (Poldk et al., 1990).

Apple mosaic virus (ApMV) was first found by Gotlieb and Berbee
(1973) in paper birch, Betula papvrifera Marsh., and yellow birch, B. al-
leghaniensis Britton, in the territories of Eastern Canada and the North-East-
ern U.S.A.. It shows chlorotic lines, oak leaf designs, irregular rings or linear
flecks together with mild mosaic. Very similar symptoms were described
carlier by Schmelzer et al. (1966) in silver birch leaves but the causal
agent remained unidentified. When assaying silver birch roots, naturally oc-
curring tobacco necrosis virus (TNV) was detected by Cooper (1976).
Cadman (citedinSchmelzer, 1972) detected tobacco rattle virus (TRV)
in foliage with chlorotic symptoms. The four abovementioned viruses were
also listed by Schimanski and Kleinhempel (1985) in their synopsis
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on virus diseases of forest trees, and they stated that ApMV, TRV and TNV
were not found to be associated with birches in Germany. According to
Nienhaus (1985) besides CLRV some further viruses occur with spherical
and thread-like virions.

The aim of this paper is to present the results of our effort to discover
further viruses in silver birch trees declining on Czech territory.

MATERIAL AND METHODS

Identification experiments were carried out in 1995 with leaf material
sampled from silver birches at marginal plant associations of the forest
“Purkrabsky haj“ close to Nebusice, Prague 6. In that locality silver birches
grow in tight contact with mountain ash trees which were earlier found by
Polak and Zieglerova (unpubl.) to be infected with ApMV and apple
chlorotic leaf spot virus (ACLSV).

Spontaneously infected trees were individually and repeatedly tested for
infection with ApMV and ACLSV in May and June. Determination was car-
ried out serologically by double sandwich ELISA using IgG fractions of an-
tiscra conjugated with alcaline phosphatase prepared by Loewe Biochemica.
As control antigens an isolate of ACLSV from apple tree, characterized by
Polak et al. (1994), and an ApMYV isolate from Japanese quince, Chaeno-
meles japonica (Thunb.) Lindl., were used.

RESULTS AND DISCUSSION

Our attention was focused at eight trees exhibiting decline of branches and
decoloration changes in leaves in form of a mild, sometimes hardly percep-
tible mosaic. Out of these eight trees, tested for ApMV and ACLSV infec-
tion, seven were repeatedly found to be ApMV positive with high average
values of absorbance. None of investigated trees revealed ACLSV infection.

These results indicate that silver birch trees must be considered when po-
tential spontancous sources of infection with ApMV are evaluated. This
ilarvirus is economically significant for rosaceous fruit and ornamental trees.
According to Fulton (1981) it is very often carried without showing symp-
toms on leaves.

ACLSV, a closterovirus with a very restricted host range outside the
Rosaceae, shows a great diversity of strains. This can negatively influence
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results of serological indexing even with ELISA which is recommended as
being highly sensitive for ACLSV and much less strain specific than a bio-
logical test (Detienne et al., 1981). Apparently, that is why the results of
our preliminary attempts to determine ACLSV in silver birch trees growing
at another locality (Valdek, 25 km West of Prague) varied considerably, and
so far they did not clearly answer the question whether silver birch is suscep-
tible to ACLSV infection.

Therefore, both ApMV and ACLSV will be closely watched in 1996 to
explain the ecological amplitude of ApMV in silver birches, and their possi-
ble susceptibility to ACLSV.
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Vyskyt viru mozaiky jabloné na chiadnouci biize bélokoré

Pritomnost viru mozaiky jablon& byla detekovana imunoenzymatickym testem
ELISA v listech sedmi stromi btizy bé&lokoré, Betula pendula Roth., rostoucich
v lemovém spolecenstvu lesa ,,Purkrabsky haj“ v prostoru Nebusice v Praze 6. Je
diskutovana role brizy jako spontanniho zdroje infekce timto virem pro vnimavé
ruzovité ovocné a okrasné dieviny a mozZnost infekce daldim patogenem — virem
chlorotické skvrmitosti listii jabloné&.

virus mozaiky jablong; virus chlorotické skvmitosti listii jablong&; bfiza bélokora

Contact address:

RNDr. Zdenko Polak, CSc., Vyzkumny ustav rostlinné vyroby,
161 06 Praha 6-Ruzyné, Ceska republika, tel.: 422 360 851, fax: 422 365 228
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EFFICACY OF SELECTED JUVENOIDS ON EGG HATCHABILITY
OF THE ORIENTAL FRUIT MOTH, Cydia molesta,
AND THE GRAPEVINE MOTH, Lobesia botrana,
IN LABORATORY AND FIELD EXPERIMENTS

Jelena KULDOVA, Michaela RICANKOVA, Ivan HRDY

Insect Chemical Ecology Unit, Institute of Organic Chemistry and Biochemistry,
Academy of Sciences of the Czech Republic, Prague, Czech Republic

Abstract: The carbamate derivative of 2-(4-hydroxybenzyl)cyclohexanone
(W-328) synthesized in the Institute of Organic Chemistry and Biochemistry,
Prague, is similarly active as fenoxycarb or pyriproxyfen according to laboratory
screening tests with freshly laid eggs of the oriental fruit moth, Cydia molesta,
and the grapevine moth, Lobesia botrana. Concentrations that inhibited hatching
in 50% of eggs (IC 50) in the range of 0.0202% (fenoxycarb) to 0.0654%
(W-328) in C. molesta and in the range of 0.0158% (fenoxycarb) to 0.0744%
(pyriproxyfen) in L. botrana were determined. Juvenoid W-328 was significantly
more efficaceous than Insegar (a.i. fenoxycarb) in field trials with C. molesta on
peach tree branches. Infestation by the oriental fruit moth larvae in the blank
treatment was very high, reaching 56.2% to 97.5% in shoots and 31.5% to 79.1%
in fruits. After W-328 treatment the infestation was 2.9% to 13.2% in shoots and
3.4% to 7.2% in fruits. Similarly, the damage by L. botrana was very high in the
control, where up to 22.3% to 50% of berries were infested, but after W-328
treatment the infestation was only 0.9%. The compound W-328 appears promis-
ing for further development and application in Integrated Pest Management of
orchard and vineyard pests.

Tortricidae; oriental fruit moth, Cydia molesta;, grapevine moth, Lobesia
botrana; juvenile hormone analogue; juvenoid; ovicide

Juvenile hormone analogues (JHA, juvenoids) are known as development
and reproduction regulators and potent pest control agents for several tar-
gets. As a result of structure-activity studies of compounds synthesized in
the Institute of Organic Chemistry and Biochemistry, Prague, good biologi-
cal activity of the carbamate derivative of 2-(4-hydroxybenzyl)cyclohexan-
one (W-328) against several hetcropteran, homopteran, coleopteran and
dipteran insects was found (Wimmer et al., 1991; Kuldova etal., 1994).
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Fenoxycarb, in which the 4-phenoxyphenol moiety is connected to a short
aliphatic chain bearing a carbamate group, is successfully used against pests
of top fruits and grapes, e.g. tortricid moths, mining moths and scales under
the registered trade name Insegar® (Dorn et al., 1981; Masner et al,,
1981). In this paper the efficacy of W-328, fenoxycarb and the other ju-
venoid of this category, pyriproxyfen (Hatakoshi et al., 1991), against
two lepidopteran pests is compared.

MATERIAL AND METHODS

Chemicals

Fenoxycarb: ethyl[2-(4-phenoxyphenoxy )ethyl]carbamate, active ingredi-
ent of Insegar® (Ciba-Geigy, formerly Dr. R. Maag AG, Dielsdorf, Switzer-
land) was used in laboratory screening and Insegar 25 WP was used in field
trials.

Pyriproxyfen: 2-[1-methyl-2-(4-phenoxyphenoxy)ethoxy]pyridine (Su-
mitomo Chemical Co.) was used in laboratory screening.

W-328: ethyl 2-{4[(1,4-dioxaspirol[4,5]dec-6-yl)methyl]-phenoxy }ethyl
carbamate was used in laboratory screening as well as in ficld trials. Tween
20 (Fluka AG) was used as an emulsifier.

Insects

Cydia molesta (Busck), the oriental fruit moth, laboratory strain estab-
lished from moths of a field population collected in Slovakia and kept on
semisynthetic diet.

Lobesia botrana (Den. & Schiff.), the grapevine moth, laboratory strain
established and kept in the same way as above.

The moths were reared at 22-24 °C in fluctuating air humidity and under
16 : 8 light : dark photoperiod. Laboratory experiments were performed un-
der the same conditions.

Laboratory screening tests

Tested compounds were dissolved in acetone and sprayed as 0.01%
Tween — water emulsions on freshly laid eggs no older then 24 hours in a
sedimentation tower (Hrdy, Kuldova, 1981). One ml of each of five di-
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lutions (range 0.00625-0.1%) of the compounds and of a blank were used
for treatment. The effect of the juvenoids was evaluated seven days after the
treatment and non-developing and non-hatching eggs were scored as a posi-
tive response.

Field trials

Trials with C. molesta were carried out in peach orchards at Valtice and
Velké Bilovice on varieties Red Haven and Elberta and with L. botrana in
vineyards at Velké Bilovice on varieties Veltin zeleny and Vavfinecké dur-
ing the 1991-1993 seasons. Branches of peach and grapevine carrying fruits
were treated by mechanical hand sprayer to run-off with water emulsions of
W-328 and Insegar 25 WP (both containing 0.0075% of a.i.) and with a
blank containing solvent and emulsifier only. After drying, branches were
caged and infested with adults of C. molesta and L. botrana from laboratory
rearings. In the 1991 experiments in the peach orchard at Valtice each
branch was infested with 14 non-sexed moths 1 to 5 days old. In the 1992
experiments at Velké Bilovice each peach branch was infested with 10 males
and 10 females 1 to 4 days old. In all experiments in vineyards six males and
six females 1 to 3 days old were released into the cage. The efficacy of treat-
ment was scored according to infestation of shoots and fruits (C. molesta)
and grapes (L. botrana) with larvae of the following generation of the target
species. Probit analysis and analysis of variance (ANOVA) were used for
statistical evaluation of the data.

RESULTS AND DISCUSSION

In screening tests with newly synthesized compounds juvenoid W-328
was sclected as the best candidate. Its activity appears to be comparable with
that of fenoxycarb and pyriproxyfen (Table I). Similar to observations by
Matolin and Gelbi& (1975) in Cydia pomonella, the effective juvenoids
are reducing egg hatchability in C. molesta and L. botrana due to numerous
lethal disorders in embryonic development. Most frequently, externally nor-
mal larvae were formed but failed to hatch. The proportion of eggs where
embryonic development ceased in early stages did not increase markedly

“when compared with untreated eggs (preliminary observations).
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I. Efficacy of selected juvenoids on eggs of Cydia molesta and Lobesia botrana in laboratory
tests

Species Compound IC 50 IC 90
fenoxycarb 0.0202 (0.01232—-0.0301)* 0.12

C. molesta pyriproxyfen 0.0597 (0.0414-0.1039) 0.31
W-328 0.0654 (0.0505-0.0875) 0.15
fenoxycarb 0.0158 (0.0114-0.0219) 0.07

L. botrana pyriproxyfen 0.0744 (0.0247-0.2238) 0.32
W-328 0.0558 (0.0387-0.01043) 0.25

IC - Inhibitory Concentration in % of a.i.
*Fiducial limits at 95% probability. Probit analysis.

In contrast to the data from laboratory experiments with C. molesta where
fenoxycarb showed slightly higher efficacy than W-328, the opposite was
observed in field trials (Table II). Infestations of both shoots and fruits when
trecated with only the blank were very high, reaching up to 97.5% (shoots)
and 55.9% (fruits) of Elberta. Each fruit was usually infested not only with
one but with several oriental fruit moth larvae. Even when formulated sim-
ply by using Tween 20, juvenoid W-328 was significantly more effective
than the commercial product Insegar.

II. Efficacy of juvenoids W-328 (0.0075%) and Insegar (0.0075% fenoxycarb) against Cydia
molesta, field trials

Year and Cultivar | Treatment Shots Fryita
n % infested n % infested
Blank 64 56.2 54 31.5
91 Elberta W-328 200 8 148 3.4
Insegar 142 35.2 57 31.6
Blank 40 97.5 34 55.9
91 Red Haven W-328 38 13.2 57 5.3
Insegar 37 48.6 55 12.3
Blank 142 66.2 139 79.1
92 Red Haven W-328 208 2.9 167 13
Insegar 196 36.7 188 319

ANOVA, Systat
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I1I. Efficacy of juvenoids W-328 (0.0075 %) and Insegar (0.0075 % fenoxycarb) against Lobe-
sia botrana, field trials

. Berries
Year and Cultivar Treatment
n % infested (damaged)
Blank 2388 223
92 Veltlin zeleny W 328 1834 09a
Insegar 1877 1.6a
Blank 4916 50.0
93 Vaviinecké W 328 3707 0.9b
Insegar 4237 81b
The data indicated by the same letter are not significantly different
ANOVA, Systat

In field trials with L. botrana the efficacy of both juvenoids was not sig-
nificantly different (Table III). Infestation of berries not treated with ju-
venoids was very high. According to the data from 1993 fenoxycarb appears
to be less effective than W-328.

Good efficacy of fenoxycarb as ovicide in laboratory and ficld experiments
with L. botrana, Eupoecilia ambiguella and Cvdia pomonella was ob-
served by Charmillot, Vernez ctal. (1985)and Charmillot, Frisch-
knecht ctal. (1986).

L. botrana is one of the two important moths damaging grapevine in Cen-
tral Europe. C. molesta was formerly considered as quarantine pest in Cen-
tral Europe, but according to the recent pheromone trap monitoring is
commonly distributed in warm regions of South Moravia with large com-
mercial peach orchards (Hrdy et al., 1993). These two tortricid moths
served us as model objects when investigating new hygienically and ecologi-
cally safe alternatives to conventional insecticides. According to our pre-
vious findings and data presented in this paper the carbamate derivative of
2-(4-hydroxybenzyl)cyclohexanone (W-328) appears promising for further
development and commercialization of its use in Integrated Pest Manage-
ment of pests in vineyards and top fruit orchards.
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Utinnost vybranych juvenoidi na lihnuti vajiek obalede vychodniho,
Cydia molesta a obale¢e mramorovaného, Lobesia botrana
v laboratornich a polnich pokusech

V laboratornich pokusech s erstvé vykladenymi vaji¢ky obale¢e vychodniho, Cy-
dia molesta a obalete mramorovaného, Lobesia botrana byla zjidt€na srovnatelna
uéinnost pivodniho juvenoidu W-328, karbamatového derivatu 2-(4-hydroxyben-
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zyl) cyklohexanonu a juvenoidi fenoxycarb a pyriproxyfen. Koncentrace zplsobu-
jici inhibici lihnuti 50 % vaji¢ek (IC 50) byla zjisténa v rozmezi 0,0202 % (fenoxy-
carb) az 0,0654 % (W-328) pro C. molesta a v rozmezi 0,0158 % (fenoxycarb) aZ
0,0744 % (pyriproxyfen) u L. botrana. V polnich pokusech pti o3etfeni vétvi brosk-
voni byl juvenoid W-328 priikazné u¢inné&;jsi neZ Insegar (1. 1. fenoxycarb). Zatimco
v kontrole byla infestace vyhonili housenkami obale¢e vychodniho 56,2 % az 97,5 %
aploda 31,5 % az 79,1 % , po o3etfeni juvenoidem W-328 bylo napadeni vyhont jen
2,9 % az 13,2 % a plodi 3,4 % aZ 7,2 %. Podobné& poskozeni révy vinné podle po&tu
napadenych bobuli bylo v kontrole 22,3 % aZ 50 %, po o3etfeni juvenoidem W-328
bylo napadeni jen 0,9 %. Latku W-328 povaZujeme za nad&jnou z hlediska dal3iho
vyvoje a potencialniho vyuZiti v integrované regulaci $kiidcti sadi a vinic.

Tortricidae; obale¢ vychodni, Cydia molesta; obale¢ mramorovany, Lobesia botra-
na; analog juvenilniho hormonu hmyzu; juvenoid; ovicid

Contact address:

Dr. Jelena Kuldova, Ustav organické chemie a biochemie, AV CR,
Flemingovo nam. 2, 166 10 Praha 6, Ceska republika,
tel.: 02/3312 360, fax: 02/243 100 90
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LIFE-CYCLE AND FURTHER EVIDENCE OF DISTRIBUTION
OF THE RUSSIAN WHEAT APHID, Diuraphis noxia (Mordv.),
IN THE CZECH REPUBLIC

Petr STARY

Institute of Entomology, Academy of Sciences of the Czech Republic,
Ceske Budejovice, Czech Republic

Abstract: The Russian wheat aphid (= RWA), Diuraphis noxia (Mordv.), was
for the first time detected in the Czech Republic in June 1995 (Stary, 1996),
and through this study found to be distributed at least throughout southern
Moravia. The samples taken in late October 1995 demonstrated the presence of
sexual (oviparous females) as well as parthenogenetic (alate adults) progeny on
winter barley (but not on winter wheat) in the target area. The results are similar
to those on the incidence of RWA in Hungary, where it has been known to occur
since 1989.

Diuraphis noxia; life-cycle; distribution; Czech Republic; barley; wheat

The Russian wheat aphid (RWA), Diuraphis noxia (Mordv.), is known as
one of the key pest aphid species on small grains in several areas of the
world (Pike, Allison, 1991; Hughes, Maywald, 1990; Po-
prawski etal., 1992). There is also evidence of its spread to the north-west
from its native Central-Western Asian—Mediterranean range (Basky,
1993; Stary, 1996). RWA was detected in the Czech Republic in June
1995 for the first time (Stary, 1996). This detection was, in fact, accidental
and originated from a single sample taken in a late-sown field of spring
wheat in an area near Dyjdkovice — Hrabétice, Southern Moravia, where
most other ficlds had been harvested. A survey was made in the target area
in late autumn (October 2628, 1995) to determine the life-cycle, host plants
and distribution range of RWA.

MATERIAL AND METIIODS

The survey arca was determined by several aspects: 1. RWA is known to
be a species of a warmer and drier climate, spreading from the south to the
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north-west of Europe; 2. the first detection in the area between Hevlin —
HruSovany n. J. (June 1995) also indicated that the new immigrant preferred
the zoogeographical zone of steppes (Pannonian group) as defined by
Marfan (1953) and Buchar (1983). This area and similar ones have long
been cultivated, with maize, barley, sugarbeet and wheat making up most
of the rotations. It also represents the area where grain maize (Lon-
gauerova, 1989) and seed alfalfa are grown extensively (Klesnil,
1956).

The northern limit of the survey area followed approximately the line
(west to east) Znojmo — Pohofelice — Kyjov — Uh. Hradi$tg, and the southern
limit the line Znojmo — Hevlin — Mikulov — Bfeclav — Hodonin.

Samples were taken on fields of winter barley and wheat at individual lo-
calities on October 26-28, 1995. Barley was preferred to wheat because of
the growing stage and insect numbers present. More than 20 fields were sam-
pled for RWA in the aforementioned area.

Because of the presumed relative scarcity of RWA in winter cereals the
sweeping method was used to obtain at least a screening evidence of RWA
in the crop. A minimum of 100 sweeps by an ordinary sweeping net were
made in each selected field. The swept material was kept in 70% ethanol and
further selected and identified in the laboratory.

RESULTS

RWA was not found on winter wheat. Though it was not present in every
sampled barley field, the locations of detection show that it occurs through-
out the studied arca (Fig. 1). The following locations were RWA positive:
Znojmo-Kasarna (7 apterous adults, 7 alate adults), Znojmo (1 apt.), Ta-
sovice (1 apt., 1 al.), HruSovany n. J. (1 apt.), Bzenec (1 apt.), Kiepice
(2 apt., 1 al.), Prace (1 apt.).

The number of RWA specimens per 100 sweeps per ficld varied from one
to 14. Only adult aphids were found. They were mostly oviparous sexuales
(apterous females), but parthenogenetic alate adult aphids were also sam-
pled. The number of eggs found in a dissected female averaged six. No para-
sitized (mummified) aphids were found. Some specimens had been killed by
an entomophagous fungus. ‘
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53°

I. Detection of Diuraphis noxia in winter barley fields of Southern Moravia, late autumn 1995.
A — accidental detection on wheat, June 1995

DISCUSSION

The results of October 1995 document the presence of RWA throughout
Southern Moravia. Whereas the first detection came from wheat in summer
(Stary, 1996), the determination of oviparous, as well as parthenogenetic
progeny on winter barley in late autumn documents at least some of the res-
ervoirs of RWA in the area. The identification of progeny also shows that
RWA is both holocyclic and anholocyclic in Southern Moravia, and may
probably successfully overwinter in the egg stage and possibly also as
parthenogenetic alate adults. Occurrence of the latter also means that RWA
may be present throughout the season, hence it is not a seasonally reappear-
ing immigrant species in this area. A successful overwintering of eggs and
possibly also of alate adults in combination with favourable spring weather

“may be conditioning factors for RWA infestation on the crops from early
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spring on, and corresponding yield losses are due mainly to the attack on
young plants. Similarly, the finding of alate adults in late October documents
the dispersive ability up to the end of the season.

The determined phenology of RWA corresponds to the colder parts of its
global distribution range. It includes the sexual cycle in autumn (oviparous
females laying over-wintering eggs), and parthenogenetic reproduction from
spring to late autumn. In the warmer regions where RWA is a persistent pest,
the annual cycle consists of successive asexual generations (Hughes,
Maywald, 1990).

While the relatively low number of RWA specimens found per site is use-
ful for detection of the aphid in the area, it is probably somewhat misleading
because of the sampling method. The apterous sexual progeny is likely to be
concentrated at the basal parts of barley stems where they cannot be col-
lected quantitatively by sweeping.

The prediction of the survival of eggs and also of alate adults is difficult.
Experimental evidence (for the eggs) shows that the supercooling points and
the ability to survive cold temperatures are not closely related, so that winter
mortality may occur at temperatures above the supercooling point (Butts,
1992). The evidence from our survey in 1995 further documents the spread
of RWA to the north-west from its Central-Western Asian—Mediterranean
range. This spread is outside the area predicted through the CLIMEX model
by Hughes and Maywald (1990). The determination of the occurrence,
distribution, development and life-cycle of RWA in Southern Moravia is
similar to earlier evidence on RWA in Hungary (Basky, 1993), where it
has been present since 1989.
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Zivotni cyklus a udaje o dalSim rozSireni mSice Diuraphis noxia (Mordv.)
v Ceské republice

Msice Diuraphis noxia (Mordv.) byla poprvé zjisténa v CR v ervnu 1995 (Sta-
rv, 1996). Nové ziskané udaje uptesiuji jeji rozsifeni 1 po celé jizni Moravé. Dokla-
dovy material byl ziskan na ozimém je¢meni koncem fijna 1995.

Zivotni cyklus m3ice je kombinace holocyklie (ptezimujici vajicka) a anholocyk-
lie (patme piezimujici téz parthenogenetické samice). Vysledky jsou srovndny s vvs-
kytem msice v Madarsku, kde byla poprvé zjisténa v roce 1989 (Basky, 1993).

Diuraphis noxia; 7ivotni cyklus; rozsifeni; Ceska republika; jemen; p3enice

Contact address:

RNDr. Petr Stary, DrSc., Entomologicky tistav AV CR,
Braniovska 31, 370 05 Ceské Budgjovice, Ceska republika,
tel.: 42 38 817 ext. 311, fax: 42 38 436 25
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VARIETAL SENSITIVITY OF CEREAL CROPS
TO SEED PROTECTANTS*

Jaroslav BENADA, Marie VANOVA

Agricultural Research Institute Kromériz, Ltd., KroméFiz, Czech Republic

Abstract: Varietal sensitivity of cereal crops to seed protectants has been
proved. In general, barley appears to be more sensitive than wheat. Even if the
results can be somewhat different with seed of various provenances of the same
variety or in different years, varietal sensitivity seems to be an ascertained fact
because the same seed was used in each series of the trial under comparable
conditions. Varietal sensitivity should be considered when the germination of
treated seed is determined, and when it is sold the germination of treated seed
should be declared instead that of untreated seed. Germination of treated seed
varied more than that of the untreated variant. That was probably caused by dif-
ferent amounts of protectant adhering to single kemels. A method of rolled filter
paper is suitable for evaluation of varietal sensitivity and toxicity of protectants.
Experiments with treated seed in soil showed that in variants treated with Raxil
and Ferrax many roots had grown upwards out of the soil, suggesting that the
protectants had changed physiological reactions of the plants.

wheat; barley; triticale; rye

The first suspicion of potential phytotoxicity of the Czech mercury seed
protectant Agronal Super appeared in autumn 1990. After the winter wheat
variety Viginta had been overdosed with this protectant, it emerged poorly
and the damage amounted to ca. 4 mil. K¢. Until then, Agronal had been
used as a dust and no phytotoxicity was noted because any excess fell off the
kernels. For environmental rcasons, the administration asked to eliminate
mercury protectants or, at Ieast, restrict its use in form of dust. Therefore, the
liquid formulation Agronal Super was developed which completely adheres
to the kernels. In tests of this new protectant only one variety (Regina) was
uscd because nothing was known about varictal sensitivity. Basic and two-
fold doses (60 and 120 g per 100 kg of seeds) were applied and no phyto-

* Supported by the Grant Agency of the Czech Republic, project No. 503/93/2028.
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toxicity was observed. By contrast, later laboratory and field tests showed
phytotoxic effects on the variety Viginta (Benada et al., 1992).

We then began to work more extensively on problems of phytotoxicity
and varietal sensitivity to other seed protectants. In this country and abroad,
the germination of untreated seed is stated for certified seed, and germina-
tion is supposed to be increased by seed treatments. Our preliminary findings
were presented at conferences in Germany and Austria (Benada, 1991,
1992).

MATERIAL AND METHODS

Seed of each variety was tested in three variants: untreated seed as a con-
trol, seed treated with the basic (= recommended) dose, and with a twofold
dose. A method of rolled filter paper strips was used. The advantages of us-
ing rolls vs. germinators are: coleoptiles are longer, and the experiment can
be evaluated sooner and more clearly. The strips of filter paper (ca. 10 cm
wide and 50 cm long) were moistened with water and placed on a plastic pad
of the same dimensions. On each strip, 100 kernels with germs down, were
put in a row 2 cm below the upper edge. A line to position the kernels was
marked with a neutral paste of carboxycellulose. The strips were covered
with another moistencd paper strip, 3 cm wide. A plastic strip was folded in
on the right end of the paper strip and both strips (paper and plastic) were
folded into a “roll*. Three such rolls of 100 kernels each were prepared for
cach variant. They were put vertically in plastic bags, water was added up to
1 cm from the bottom, and then kept at laboratory conditions. The rolls were
unfolded and the experiments evaluated when the coleoptiles including pri-
mary leaves were 5 cm long in the control variant, usually after 7 to 8 days.

The following criteria were examined:
1. ungerminated kernels (no rootlets and coleoptiles),

2. kernels with stunted coleoptiles (twisted or deformed) up to 1 cm in length
or with poorly developed roots,

3. normally germinated kernels with well developed roots, coleoptiles wit-
hout deformations, longer than 1 cm.

The category of stunted seedlings was introduced because the plants, if
they grow at all, are weak, emerge late and are suppressed by normally
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emerging plants. The use of this category resulted in lower germination in

some cases when compared to standard evaluation.

The toxicity of each seed protectant was evaluated using the following
procedure:

1. Percentages of normally germinated and ungerminated kernels, and of
stunted seedlings were determined, as well as the average length of cole-
optiles (including a primary leaf).

2. Varietal sensitivity was expressed as “germination index - g.i.“ which was
calculated according to the formula:

(germination of treated variant / germination of untreated variant) . 100

Similarly, the “coleoptile length index c.1.i.“ was calculated. A shortened
coleoptile is used as an additional trait of toxicity since it indicates later ger-
mination. The values obtained were summarized in tables. The significance
of differences in germination, which are decisive for assessing the toxicity of
protectants, was calculated using a dispersion analysis without replications
where the greatest interaction is residual dispersion.

The data on the protectants applied are presented in Table 1. If a different
dose was used, it is given in the text. Dividend (Dragon 30 WS) was used at
a high dose of 2 kg/t as it was recommended for tests at that time. Later, this
dosec was reduced to 350 g/t for application in practice.

The following designations are used in the tables: 1x = basic protectant
dose, 2x = twofold dose. The treated amounts of seced 50-100 g.

Germination was more variable in treated than in untreated seed, which is
attributed to different amounts of protectant adhering to single kernels.

Experiments with treated seed in soil: Twofold doses (2x) of the protec-
tants were applied. 3 x 100 kernels of each variant were laid down on filter
paper in germinators and covered with a 7-mm soil layer. Emergence was
cvaluated after 8 days.

RESULTS

Barley

Varietal sensitivity of spring malting barley varieties is given in Table II.
There were significant differences between the varieties and protectant
doses. In all varicties, germination was reduced more at the twofold dose
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I. The protectants used

Name Content of active ingredience I;::: Producer

Baytan Combi WS |triadimenol 7.5%, imazalil 3% 2kg [(Bayer,D

|| Beret Combi 40 WS |fenpiclonil 20 g.kg™!, CGA 169373 20 gkg™' | 2kg |Ciba Geigy, CH
Celest 025 FS 21 Ciba Geigy, CH
Dragon 30 WS difenoconazole 30% 2kg |[Ciba Geigy, CH
ethirimol 400 g.I"!, flutriafol 3 g.l",

Ferrax thiabendazole 10 g1}, imazalil 20 g.I"! 41 |IcLGB
Panoctine 35 LS quazatine 350 g.I"”! 21 Rh.-Poul., F
Prelude SP WS prochloraz-Mn 10.8%, carbendazim 40% 2kg |Schering, D

Quinolate Duo FL | oxine Cu 100 g.1I™!, carbendazim 200 g.I"! 21  |Ciba Geigy, CH

Quinolate Duo WS | oxine Cu 10%, carbendazim 20% 2kg |Ciba Geigy, CH
Quinolate 15 F oxine Cu 15%, fuberidazole 3% 2kg |ZD Prace, CZ
Raxil 2 WS tebuconazole 2% 1.5 kg |Bayer,D

Raxil 5§ WS tebuconazole 2%, imazalil 3% 2kg |Bayer,D
Sibutol WS 39.8 bitertanol 37.5%, fuberidazole 2.3% 2kg |Bayer,D
Vitavax 200 FF carboxin 200 g.I"!, thiram 200 g.l"l 31 Uniroyal, GB

Vitavax 202 WS carboxin 37.5%, thiram 37.5%, imazalil 2% | 2kg |ZD Prate, CZ

Vitavax Extra carboxin 300 g.l", thiabendazole 25 g.l'l 21 Uniroyal, GB

than at the basic dose. The best parameters of germination were determined
in the untreated control (Fig. 1). Two kinds of seed of the variety Rubin were
used in this serics of the experiment: Rubin 1 — one-year old sced with a
germination of 84%, and Rubin 2 — fresh seed with 98% germination. The
sensitivity of the old seed was significantly higher than that of fresh seed.
Vitavax Extra was more toxic than Ferrax when applied to the varicties Ak-
cent, Forum, Rubin 2 and Sladko. In contrast, Ferrax was most toxic for
Rubin 1. The varicty Jubilant also showed higher sensitivity to Ferrax. The
product Raxil 5 WS caused less toxic effects on all varicties. The coleoptiles
of all varieties arc shortest after Ferrax treatment. Unfolded rolls for as-
sessing the toxicity of Ferrax, Raxil and Vitavax in Rubin are illustrated in
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IL. Sensitivity of spring barley to protectants (October and November 1994)
Protectants: Ferrax 1x = 4 1.t™!, Raxil 5 WS 1x = 1.5 kg.t", Vitavax Extra 1x =2 1.t”!

Ferrax Raxil Vitavax

Variety g.i. c.Li. gi. c.Li. gi. cli.

Ix | 2x | 1x | 2x Ix [ 2x | Ix | 2x | Ix | 2x | Ix | 2x
Akcent 87 | 81 | 55 | 41 | 96 | 8 | 73 | 64 | 75 | 74 | 77 | 64
Forum 9 | 91 | 57 | 43 | 96 | 97 | 79 | 57 | 90 | 75 | 8 | 64
Jubilant 81 | 72 | 36 | 34 | 93 | 80 | 82 | 62 | 8 | 74 | 75 | 68
Rubin 1 55 | 28 | 33 | 25 [ 72 | 59 | 75 | 50 | 67 | 51 | 67 | S8
Rubin 2 90 | 8 | 57 | 46 [ 90 [ 90 | 79 | 68 | 87 | 74 | 82 | 66
Sladko 87 | 80 | 50 | 42 | 98 | 97 | 62 | 58 | 87 | 71 | 77 | 58
LSDy o5 19.4 17.4

(3]
h
o0

Rubin 1 = 1993 — year of seed harvest, germination of control variety 83%
Rubin 2 = 1994 — year of seed harvest, germination of control variety 98%
g.i. = germination index, c.l.i = coleoptile length index

Figs. 2—4. Non-germinating kernels and stunted plants were placed below
germinated kernels.

Because the two more toxic protectants, Ferrax and Vitavax Extra, contain
thiabendazole, an additional experiment tested the toxicity of this agent at
50 g/t and 100 g/t of the fungicide Tecto 450 FW. There was no toxicity on

1. Germination of the
control untreated seed
of spring barley
variety Rubin.
Unrolled filter paper
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2. Germination of
Rubin treated with
Ferrax at a rate 1x

the varieties Forum (low sensitivity) and Akcent (very high sensitivity), sug-
gesting that the toxicity is caused by another component than thiabendazole.

Another series of experiments with Ferrax treatments carried out in
1992-1993 showed that the variety Horizont was significantly more sensi-
tive to overdosing than Galan, Novum and Profit (Table III). There were no

significant differences in the other varieties.

Galan and Zenit were very sensitive to overdosing with Vitavax 202 WS

(Table IV). However, the differences were not significant.
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III. Sensitivity of barley to Ferrax

Ochr. Rostl., 32, 1996 (1) : 3348

Variety g.i. c.li. Variety g.i. cli.

Ix 2x 1x 2x Ix 2x Ix 2x
Akcent 93 90 52 28  |Lunet 83 72 67 47
Galan 104 99 55 32 |Novum | 100 98 81 58
Heran 90 71 62 29 Profit 102 94 58 42
Horizont 86 65 53 35 Rubin 81 78 44 33
Ladik 96 96 67 57 Temno 87 88 55 41
LSDj 45 22.0

The toxicity of Baytan combi WS was also tested, though it was later ex-
cluded from utilization. Most varicties showed moderate to strong sensitivity
(Table V). Only the variety Novum was not sensitive.

Most varictics showed low or moderate sensitivity to Raxil 5 WS at the
basic dose (Table VI). Perun was significantly less sensitive than Koral and
Malvaz. Results obtained with Rubin and Jubilant are in accordance with

Table II from the year 1994.

Sometimes, the germination index of well germinated sample was higher
than 100. It means that chemical treatment improved the quality of germina-
tion, mainly by suppressing Fusaria.
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4. Germination of
Rubin treated with
Vitavax Extra

at a rate 1x
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IV. Sensitivity of barley to Vitavax 202 WS (cold test)

. g i c.li . gi. c.li.
Variety Variety
Ix 2x Ix 2x Ix 2x Ix 2x
Galan 96 48 82 48 Profit 100 89 929 75
Ladik 91 95 58 48 Rubin 108 99 920 70
Krystal 94 81 91 91 Spartan 98 94 76 52
Lunet 98 93 70 79 Zenit 96 71 82 73
Novum 101 98 67 58
LSD, 45 44.7
V. Sensitivity of barley to Baytan Combi WS
. g i c.li . g i c.li.
Variety Variety
Ix 2x 1x 2x 1x 2x Ix 2x
Akcent 77 65 67 67 Lunet 90 71 84 42
Galan 86 71 88 42 Novum 102 97 85 79
Heran 89 63 68 50 Profit 91 79 89 78
Horizont | 84 66 63 37 Rubin 75 56 53 37
Ladik 90 62 65 52 Terno 87 69 65 55
LSD; 45 19.4
Wheat

Varietal sensitivity of the assortment of wheat varicties was tested using
most of the registered and prospective protectants. Some varieties of triticale

and rye were also included in these tests.

The results of 1994 are given in Table VI. Effects on germination are pre-
sented in part a), those on the length of colcoptiles in part b).

There were no significant differences in.sensitivity to Celest, Prelude SP,
Quinolatec Duo FL, and Raxil 2 WS. Only the variety Samanta showed re-
markable and significant sensitivity to Vitavax 200 FF. The colcoptiles of
most varictiecs were much shorter when Prelude SP WS, Raxil 2 WS and
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V1. Varietal sensitivity of wheat to protectants (January-February 1994)

Protectants: Celest 025 FS, Prelude SP WS, Quinolate Duo FL, Raxil 2 WS, Vitavax 200 FF

Protectant rate
Variety Celest Prelude SP | Quinolte . Duo Raxil 2 Vitavax
Ix 2x 1x l 2x Ix ] 2x 1x 2x 1x J 2x
a/germination index
Asta 99 94 98 99 | 100 95 100 | 100 98 94
Branka 96 96 99 99 97 90 99 98 95 91,
Danita 94 90 96 99 98 101- 94 98 95 98
Danubia 97 96 97 | 101 99 103 99 99 97 | 101
Hana 99 95 99 9% | 100 98 98 96 95 95
Ilona 94 | 100 | 100 | 100 | 100 100 | 101 100 98 | 100
Livia 100 101 102 95 99 100 100 100 94 90
Regina 99 101 99 | 101 103 99 100 | 100 98 95
Samanta 98 98 96 94 95 101 98 96 78 75
Simona 96 99 100 | 103 102 103 101 98 97 96
Sparta 94 93 98 97 | 100 100 98 95 91 89
Torysa 93 97 99 96 95 99 93 99 86 94
Vega 97 | 100 | 101 97 | 101 100 101 101 93 98
Viginta 98 94 | 100 98 101 100 97 101 94 98
LSDy g5 9.7 8.9 10.5 7.7 11.3
b/ coleoptile length index

Asta 102 82 83 4 | 113 77 79 54 | 102 58
Branka 103 100 80 39 103 70 89 S0 | 106 48
Danita 98 96 81 63 102 94 72 69 | 102 81
Danubia 102 97 70 65 105 95 70 75 | 100 80
Hana 99 94 79 41 105 74 73 47 93 58
Ilona 103 100 91 56 | 106 &3 81 59 | 102 76
Livia 110 105 95 40 98 57 88 40 88 40
Regina 99 | 105 85 71 98 84 73 67 93 67
Samanta 82 95 64 54 88 78 54 40 76 54
Simona 110 92 92 57 | 110 95 85 58 | 107 67
Sparta 98 96 80 64 | 100 109 73 65 94 85
Torysa 85 108 85 68 93 100 68 58 82 67
Vega 928 102 92 44 | 104 79 73 50 93 50
Viginta 100 95 97 35 103 62 82 45 | 105 52
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VIL. Sensitivity of wheat to Dragon (Dividend 30 WS)

Variety " ' Variety
Ix 2x Ix 2x Ix 2% Ix 2x

Branka 102 103 117 117 Simona 96 80 89 67

Danubia | 107 103 100 100 Sofia 105 103 138 125
Hana 105 105 125 125 Sparta 104 101 117 133
Ilona 103 102 114 114 Viginta 100 100 90 80

Kosutka 104 100 140 140 Vlada 104 104 100 113

Regina 102 102 133 150 Zdar 108 103 125 150
Senta 93 90 157 114
LSD 45 12.5

Vitavax 200 FF were overdosed. Increased sensitivity of Samanta to Vitavax
200 FF expressed by lower germination was also confirmed in replications.

Most varieties showed low sensitivity to Beret Combi WS (Table VIII).
The varicty Danubia was significantly less sensitive than Hana. Senta,
Simona. Sparta, Viginta and Zdar. Significant differences were also found
between Kosutka and Simona. Similar results were obtained with Dividend
30 WS (Table IX) even though the doses of treatment were very high. Only
the varicty Simona was very sensitive. This sensitivity was significant when
compared to all varieties except Senta and Viginta.

Simona was also very sensitive to Raxil 2 WS (Table X). This sensitivity
was significant in rclation to most varieties.

Panoctine 35 LS did not considerably affect any of the tested varieties
cven at the twofold dose (Table XI). However, the variety Ilona was signifi-
cantly less sensitive than rye and the wheat variety Sparta. Sibutol WS 39.8
(Table XII), Quinolate 15 F (Table X) and Quinolate Duo (Table XI) also
caused low toxicity. Sparta treated with Sibutol was significantly more sen-
sitive than Hana, Ilona, Barbara, and Sofia. When treated with Quinolate 15 F,
Simona showed significantly higher sensitivity than Danubia. Kosutka,
Sofia, Rexia, Barbara, Sparta, Torysa, and Vega. No significant differences
were found between the varieties treated with Quinolate Duo.
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Rate 1x = 2 kg.t'!
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o~ g.i. c.li. Variety gl clil

Ix 2x Ix 2x Ix 2x Ix 2x
Branka | 109 105 81 72 Simona | 86 48 55 40
Danubia | 105 98 72 69 Sofia 102 101 67 50
Hana 104 104 69 76 Sparta | 100 99 45 67
Ilona 108 96 75 67 Torysa 89 62 69 52
Kosutka | 110 101 82 66 Viginta 98 91 75 57
Regina 100 99 71 64 Vlada 97 94 70 87
Senta 90 86 100 43 Zdar 108 105 69 63

LSDo.os31.4

Germination in soil

The experiments with treated seed in soil were conducted with the same
seed as in Table II.

IX. Sensitivity of wheat to Sibutol WS 39.8

Variety g i. c.li. Variety g i c.li.

Ix 2x Ix 2x Ix 2x Ix 2x
Blava 96 97 99 94 Rexia 99 97 109 108
Branka 97 98 94 97 Sofia 99 99 100 100
Danita 103 95 78 93 Sida 93 91 100 97
Danubia 97 98 112 111 Simona 97 89 90 92
Hana 100 99 102 106 Sparta 90 920 94 85
Ilona 101 99 104 127 Torysa 99 95 123 119
Kosutka 95 95 119 122 Vega 99 92 102 105
Regina 99 98 97 100 Zdar 98 98 108 96

LSD; (58.9
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X. Sensitivity of wheat, rye and triticale to Quinolate 15 F

. g i c.l.i. . g i c.Li.
Variety Variety
Ix 2x Ix 2x Ix 2x Ix 2x
Barbara 101 98 89 78 Regina | 102 102 100 100
Blava 99 96 89 89 Rexia 101 100 100 79
Branka 96 92 82 82 Simona 96 88 100 81

Dank. n. 100 96 89 84 Sofia 106 97 105 95
Danubia 102 101 111 100 Sparta 102 99 95 86

Grado 96 93 100 88 Torysa 99 101 113 115
Hana 100 98 95 90 Vega 105 102 93 78
Ilona 100 96 100 100 Zdar 99 96 100 100

Kosutka 102 99 106 94

LSDy o5 7.4

In these experiments there was neither increased germination nor a growth
stimulation of plants (Table XII). In comparison to the results obtained in
rolls (Table II), Ferrax and Vitavax Extra were less phytotoxic for germina-
tion, whereas Raxil gave higher phytotoxicity. In most cases. the length of

XL Sensitivity of wheat. rye and triticale to Quinolate Duo WS

Vassety g 1. c:Li, Sty g. 1. c.li.

Ix 2% Ix 2x Ix 2x Ix2 2%
Barbara 101 95 88 54 Regina 102 100 118 105
Blava 101 95 100 111 Rexia 100 100 113 120
Branka 99 99 100 91 Simona 926 95 96 96
Dank. n. 98 99 120 110 Sofia 101 95 100 100
Danubia | 100 97 100 100 Sparta 96 89 110 95
Grado 105 100 95 95 Torysa 103 100 110 105
Hana 100 100 96 92 Vega 100 94 100 100
Ilona 103 95 100 95 Zdar 100 101 108 108
Kosutka 100 102 104 100

LSDy 45 9.3
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coleoptiles was less affected in soil than in rolls of filter paper. In variants
treated with Raxil and Ferrax an increased number of roots grew out of the
soil surface, which indicates that seed protectants changed physiological re-
actions of the plants (Fig. 5).

5. Emergence of the
variety Sladko:

a - control, b - treated
with Ferrax 2x

The phytotoxicity of Vitavax 200 FF for Samanta was tested in the same
way. The aim of this experiment was to verify the high toxicity assessed in
previous trials (Table VI). Unfortunately, the original seced was not available
and the seed used now did not show varictal sensitivity to this protectant.
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XII. Effects of barley seed treatment on germination and coleoptile length in the soil.
The rate of protectants used: 2x

. Germination index
Variety
control [%] Ferrax Raxil 5 Vitavax Extra
Akcent 823 91 75 82
Germinetion | porum 93.3 97 81 93
Jubilant 87.7 81 77 75
Rubin 88.3 97 86 86
Sladko 92.7 86 82 72
. coleoptile length index
variety
control [cm] Ferrax Raxil § Vitavax Extra
Coleoptile Akcent 10 62 98 105
length Forum 10.3 53 102 89
Jubilant 10.7 45 84 84
Rubin 11.5 65 68 87
Sladko 12 42 71 63
DISCUSSION

The experiments proved varietal sensitivity to sced protectants. In gen-
eral, barley appears more sensitive than wheat, which is in accordance with
higher sensitivity of barley to other pesticides as well (Vanova et al.,
1995). Even if results can differ in the same variety using seed of various
provenances in various years, varietal sensitivity seems to be a proved fact
because the same sced was used in each series of the trial under comparable
conditions. Most likely, sensitivity to protectants does not depend only on
the variety, but also on the initial state of the seed such as its germination,
state of health, etc.

Varietal sensitivity should be considered when germination of the treated
seed is determined.

Mercury-free protectants were less toxic for wheat than Agronal Super
(Benada ctal., 1992). Most varicties exhibit low sensitivity to mercury-
-free protectants. Morcover, in soil the toxicity decreases. However, tests in
soil did not increase the germination after treatment of healthy sced. The
length of coleoptiles is often reduced after treatments, which suggests that
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emergence is later, which can also be noticed under field conditions. This
shortening is most apparent in barley. By contrast, Michalikova et al.
(1994) detected stimulatory effects by Vitavax 200 FF on barley under field
conditions.

Germination can be increased if the seed is infected by some parasites and
the protectant climinates or suppresses them.

Problems of varietal sensitivity and phytotoxicity of seed protectants are
to be considered when treated seed is sold. At present, the germination of the
untreated seed is declared, and seed treatment is supposed to increase it.
However, cereal crops are often far from that ideal. Therefore, a general rule
for treated seed should be accepted: the germination of the trcated seed
should be declared. not that of the untreated stock.

The decrease in toxicity of protectants due to sorption by soil particles is
also mentioned in Czech State Standard 46 0610, but data on varietal sensi-
tivity have not been published anywhere until now. Zemanek (1957)
wrote about the toxicity of a mercury protectant in oats.

In England there was a study on varietal sensitivity to Ferrax in eight va-
rieties of winter barley under field conditions (Leadbitter et al., 1994),
but no variety was found sensitive. The effects of Raxil were dependent on
temperature (Reinecke etal.. 1986). which is probably also valid for other
protectants.

Tests for toxicity of seed protectants should be introduced in practice.
However, such tests will be difficult to carry out in winter cercals because
post-harvest dormancy is not quite over when seed is prepared. By contrast,
the tests will be easy in spring cereals. In general. it would be better to stop
bulk trecatments of most or all seed. but to treat only the seed lots that are
infested by the target organisms.
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Odrudovai citlivost obilnin na moridla

Byla prokazéana odriidova citlivost obilnin na mofidla. Obecné se je¢men jevi cit-
livéjsi nez pSenice. I kdyZz u téZe odriidy pii pouZiti osiva riizné provenience mohou
byt v riznych letech ponékud rozdilné vysledky, pfesto se zda byt odriiddova citlivost
prokédzany fakt, ponévadZ v kazdé sérii pokusii bylo pouZito stejné osivo a podminky
pokusu byly srovnatelné. Citlivost na moiidla neni zavisla jen na odride, ale zavisi
1 na vychozi kondici osiva — jeho kli¢ivosti, zdravotnim stavu apod. Odridovou cit-
livost je tieba brat v uivahu tehdy, bude-li se zjistovat kli¢ivost mofeného osiva.
Pokud bude prodaviano namofené osivo, méla by byt deklarovana kli¢ivost takto
upraveného osiva a ne vychoziho nemotfencého osiva.

pSenice; je¢men; tritikale; Zito

Contact address:

Ing. Marie Vanova, CSc., Zemé&délsky vyzkumny ustav Kroméfiz, s.r.o.,
Havli¢kova ul. 2787, 767 41 Kromé&iiz, Ceské republika,
tel.: 42 634 426 131, fax: 42 634 227 25
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VLIV EXTRAKTU Z Curcuma longa L. NA REPRODUKCI VIRU
MOZAIKY TABAKU V LISTECH A MEZOFYLOVYCH
PROTOPLASTECH TABAKU

The effect of extracts from Curcuma longa L. on reproduction
of tobacco mosaic virus in leaves and mesophyll protoplasts of tobacco

Milada SINDELAROVA, Monika LOJKOVA', Viadimir TABORSKY',
Lenka BURKETOVA, Ludék SINDELAR

Ustav experimentalni botaniky, Praha; ! Ceska zemedélska univerzita,
Praha, Ceskd republika

Abstract: The effect of water and acetone extracts from curcuma (Curcuma
longa L.) was investigated with respect to multiplication of tobacco mosaic vi-
rus (TMV) in leaves and mesophyll protoplasts of tobacco infected in vitro.
Water extract decreased the number of local necrotic lesions on infected leaves
of Nicotiana glutinosa to 68% of the values determined in untreated controls.
Water and acetone extract at a resultant dilution 1 : 10 inactivated TMV and
PVX purificates to 74-88% of the control. Acetone extract still inactivated TMV
purificate at a dilution 1 : 50 (81% of the control). Acetone extract after 72 hour
cultivation did not influence the number of inoculated and noninoculated me-
sophyll protoplasts in any of the concentrations used. But it reduced TMV con-
tent 1n /n vitro inoculated protoplasts statistically significantly in relation to its
concentration. The extract at a resultant dilution 1 ; 500 to 78.9%, at 1 : 150 to
71.3% and at 1 : 50 to 54.7% of the values of TMV content determined in in-
fected protoplasts but not treated with any extract.

Curcuma longa 1..; Nicotiana tabacum L.; tobacco mosaic virus (TMV), potato
virus X (PVX); TMV and PVX contents

Abstrakt: Byl studovan vliv vodnych a acetonovych extrakti z kurkumy (Cur-
cuma longa 1..) na reprodukcei viru mozaiky tabaku (TMV) v listech a mezofy-
lovych protoplastech tabaku infikovanych in vitro. Vodny extrakt snizil pocet
lokdlnich nekrotickych lézi na infikovanych listech Nicotiana glutinosa L. na
68 % hodnot neosetfenych kontrol. Vodny 1 acetonovy extrakt ve vysledném
fedéni 1 : 10 inaktivoval purifikaity TMV 1 PVX na 74-88 % kontroly. Ace-
tonovy extrakt inaktivoval purifikat TMV jeste v fedéni 1 : 50 (81 % kontroly).
Acctonovy extrakt po 72 hodinach kultivace neovlivnil pocet Zivych inoku-
lovanych 1 neinokulovanych mezofylovych protoplasti tabaku v Zadné
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z pouzitych koncentraci. SniZil v3ak statisticky vyznamné v zavislosti na kon-
centraci obsah TMV v protoplastech inokulovanych in vitro. Extrakt o vysled-
némiedéni 1:500na78,9%,1:150na 71,3 %a 1: 50 na 54,7 % hodnot obsahu
TMV nalezeného u infikovanych protoplastii neoSetfenych extraktem.

Curcuma longa L., Nicotiana tabacum L., virus mozaiky tabaku (TMV), X" virus
bramboru (PXV); obsah TMV a PVX

Rostlinné latky pusobici jako piirodni ochrana proti rostlinny m patogenim
nabyvaji stile vétsiho vyznamu. Mezi nejvyznamnéjsi rostliny v tomto smé-
ru patii Curcuma longa L., tropicka rostlina z ¢eledi zazvorovitych, ktera
obsahuje jako u¢innou slozku kurkumin a kurkumol (kurkumovy olej) pii-
praveny z jejich rhizomi. Miah (1990), ktery testoval antifungdlni aktivitu
extraktu ze 16 rostlinnych druhi proti hlavnim patogeniim napadajicim ryZi
(Fusarium moniliforme, Gerlachia oryzae, Pyricularia oryzae, Rhizoctonia
solani, Sarocladium oryzae), zjistil, Ze rist mycelia byl sniZen o vice nez
polovinu, pficemz extrakty z kurkumy patfily k nejuc¢innéjs§im. Kurkumovy
olej vykazuje také antitumorovou aktivitu (Inayama, 1984).

Vliv téchto inhibi¢nich latek nebyl dosud v souvislosti s rostlinnymi viry
zkoumadn, a proto jsme se¢ v této praci zaméiili na studium vlivu extraktu
z C. longa na reprodukci viru mozaiky tabdku (TMV) a X" viru bramboru
(PVX) v listech intaktnich rostlin a mezofylovych protoplastech pfiprave-
nych z tabaku.

MATERIAL A METODY

Experimentalni rostliny tabaku (Nicotiana tabacum L., cv. Samsun a Nico-
tiana glutinosa L.) a kurkumy (Curcuma longa L.) jsme péstovali v zeminé
za konstantnich podminek pfi osvétleni 60uE/m?.s (12L : 12D) a primérné
teploté 25 °C. Rostliny kurkum\ jsme vypéstovali z vlastnich viruprostnych
explantatu.

Mezofylové protoplasty tabdku jsme pfipravili podle metody, kterou jsme
popsali v piechozi praci (Sindelafova, Sindelaf, 1994). Mctody ino-
kulace a inkubace protoplast a imunocnzy matického stanoveni procenta je-
jich inokulace jsme popsali v dalgi praci (Sindelaf, Sindelafova,
1994). VSechny procedury jsme provadéli za sterilnich podminck. Kvalitu
protoplasti jsme sledovali mikroskopicky, jejich procet jsme stanovili
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v Biirkerové hemocytometru a po¢et Zivych protoplastii barvenim metyleno-
vou modii podle metody, kterou popsali Hooley a McCarthy (1980).
Hodinu inokulace jsme oznadili jako nultou.

Vodny extrakt z rostlin kurkumy jsme pfipravili-’homogenizaci rostlinnych
pletiv v poméru 1 : 5 (hmotnost : objem) s vodou v homogenizitoru Virtis
a jeho filtraci. Acetonovy extrakt jsme pfipravili stejnym zpusobem, vysled-
ny filtrdt jsme za vakua pfi 30 °C odpafili dosucha a rozpustili ve stejném
objemu etylalkoholu.

TMV a PVX jsme purifikovali podle metod, které popsali Gooding
aHebert (1967), resp. de Bokx (osobni sdéleni). Obsah téchto viri jsme
ur¢ili pomoci kvantitativni metody DAS-ELISA (Clark, Adams, 1977)
vyuzivajici krali¢ich anti-TMV a anti-PVX protilatek a jejich konjugétu s al-
kalickou fosfatasou, pifipravenych z vlastnich izolatd PVX a TMV-vulgare.
Obsahy virt jsme stanovovali z kalibraénich kifivek vyuzZivajicich purifiko-
vanych TMV a PVX podle po&itatového softwaru (Manéal, 1987).

Piimy vliv vodného extraktu z kurkumy na infekci listi N. glutinosa jsme
studovali tak, Zec jsme jej rozetfeli 24 hodin po mechanické inokulaci listi na
pravou polovinu ¢epele listu a sledovali pocet vzniklych nekrotickych 1ézi.
Za ncoSctifovanou kontrolu slouzila vzdy leva polovina listu. Pfi studiu vlivu
extraktu z kurkumy na inaktivaci TMV a PVX jsme postupovali tak, Ze jsme
k 1 ml prislu$né zfedéného extraktu pfidali suspenzi purifikovaného TMV ¢i
PVX a po 24 hodindch plisobeni jsme v suspenzi stanovili obsahy viria kvan-
titativni metodou DAS-ELISA. Pii studiu vlivu acetonového extraktu z kur-
kumy na pocet zivych mezofylovych protoplasti tabaku a na obsah TMV po
Jjejich inokulaci jsme testovany extrakt pfidavali piimo do inokulaéniho mé-
dia a stanoveni jsme provadéli po 72 hodindch kultivace.

Vysledky jsou uvedeny jako aritmetické priméry tii az sedmi stanoveni,
jejich statistick¢é hodnoceni charakterizuje f-test. Hodnoty P jsou v tabulkach
uvadény té¢mito symboly: * diference je statisticky vyznamna pfi 0,01 <P <
<0,05; ** pfi P <0,01; *** pti 2 < 0,001 (0daje bez symbolu nejsou statis-
ticky vyznamné).

Enzymy poticbné k piipravé protoplasti jsme ziskali od firmy SERVA
(Heidelberg, SRN). Pred pouzitim jsme jak Cellulase R-10, tak Macerozyme
R-10 rozpustili v inkuba¢nim médiu, centrifugovali 10 min pii 22 000 g
a pak za chladu sterilizovali filtraci pies filtr s péry o velikosti 0,45 pm.
Roztoky purifikovaného TMV a poly-L-ornithinu (MW 118 000) jsme
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sterilizovali stejnym zptusobem. Alkalickou fosfatasu jsme ziskali od fir-
my BOEHRINGER MANNHEIM (Videi, Rakousko), ostatni biochemikalie
od firmy SIGMA (St. Lous, USA).

VYSLEDKY

Vodny extrakt z kurkumy ve vysledné koncentraci 1 : 5 sniZil pocet lokal-
nich nekrotickych 1€zi na listech Nicotiana glutinosa infikovanych virem
mozaiky tabdku na 68 % hodnot kontrolnich polovin infikovanych listi ex-
traktem neo$etienych.

Vodny i acetonovy extrakt z kurkumy ve vysledném fedéni 1 : 10 statistic-
ky vyznamn¢ inaktivoval TMV a PVX v purifikatech téchto viri (na 74 az
88 % kontroly). V fedéni 1 : 50 inaktivoval pouze extrakt acetonovy, a to
jenom TMV (81 % kontroly) (tab. I).

Acetonovy extrakt z kurkumy po 72 hodindch kultivace neovlivnil pocet
zivych inokulovanych i neinokulovanych mezofylovych protoplasti tabaku
v zadné z pouzitych koncentraci. V zavislosti na své koncentraci viak statis-
ticky vyznamné snizZil obsah TMV v protoplastech inokulovanych in vitro

I. Vliv vodného a acetonového extraktu z Curcuma longa L. na inaktivaci TMV a PVX — The
effect of water and acetone extract from Curcuma longa L. on TMV and PVX inactivation

. Redéni Obsah viru? [ng/ml]
Virus! .
extraktu kontrola* vodny extrakt® | acetonovy extrakt$
_ 727,56 £ 21,58
(100 %)
TMV i1 574,50+ 44,37 | 536,20 % 50,70*
: (79,0 %) (73,7 %)
1:50 657,20 £ 42,71 592,30 + 41,79*
' (90,3 %) (81,4 %)
B 464,50 + 5,60
(100 %)
PXV it 401,10% 11,91+ | 411,00 +9,33*
: (86,4 %) (88,5 %)
1:50 424,40 + 49,82 368,80 £ 27,51
o (91,4 %) (79.5 %)

lvirus; Zextract dilution; 3virus content; 4conlrol; Swater extract; Sacetone extract
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II. Vliv acetonového extraktu z Curcuma longa L. na potet Zivych meyofylovych protoplasti
tabaku v 72. hodiné& kultivace — The effect of acetone extract from Curcuma longa L. on the
number of live mesophyll protoplasts in tobacco at the 72nd hour of cultivation

Koncetrace Pocet Zivych protoplastii v 10 ml kultivaéniho média (miliony)?
extraktu!
[%] neinokulované protoplasty3 protoplasty inokulované TMV*
0 1,033 £ 0,012 1,440 £ 0,029
1 1,092 + 0,021 1,543 £ 0,038
3 0,961 + 0,028 1,431 £ 0,140
10 1,030 £ 0,015 1,372 £ 0,155

lextract concentration; Znumber of living protoplasts in 10 ml of culture medium (millions);
*noninoculated protoplasts; “TMYV inoculated protoplasts

timto virem — extrakt o vysledném fedéni 1 : 500 na 78,9 %, 1 : 150 na
71,3 % a 1 : 50 na 54,7 % hodnot obsahu TMV nalezeného u infikovanych
protoplastl extraktem necosetienych (tab. II, obr. 1 a 2). Polet protoplasti
infikovanych TMV pfitom piesahoval 68 % (v priméru 77,8 + 8,6 %).
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number of protoplasts; 2time post inoculation; 3viability

1. Poget (O ®) a viabilita zdravych (M) a TMV (@ W) infikovanych mezofylovych protoplasti
tabaku v kultivaénim médiu — The number (O®) and viabilityof healthy (OM) and TMV infected
(®m) mesophyll protoplasts in tobacco in culture medium
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2. Reprodukéni kiivka TMV v in vitro inokulovanych mezofylovych protoplastech tabaku
a obsah TMV v protoplastech kultivovanych s acetonovym extraktem pripravenym z kurkumy
ve vyslednych koncentracich 1 : 500 (A), 1: 150 (B) a 1: 50 (C) (vliv extraktl byl statisticky
vyznamny na hladiné P < 0,01) — TMV reproductive curve in in-vitro inoculated mesophyll
protoplasts of tobacco and TMYV content in protoplasts cultivated with acetone extract prepared
from curcuma at resultant concentrations 1 : 500 (A), 1 : 150 (B) and 1 : 50 (C). The effect of
extracts was statistically significant at the level P < 0.01

DISKUSE

Rostlinné u¢inné latky (pfevazné kurkumin a kurkumol), které jsou soucds-
ti vodnych a acctonovych extrakti z rostliny C. /longa, maji ncjen aktivitu
antifungdlni (Miah, 1990), resp. antitumorovou (Inayama, 1984), ale
podle nasich vysledku i antivirovou. Vodné extrakty, aplikované na inokulo-
vané listy N. glutinosa, které na infckci TMV reaguji hypersenzitivné kvan-
titativni tvorbou lokélnich nckrotickych 1ézi, statisticky vyznamné snizuji
jejich pocet, tj. obsah viru v pletivech. To by mohlo byt zplisobeno pfimou
inaktivaci syntetizovanych virovych ¢astic, jak naznacuji nase vysledky spo-
¢ivajici na aplikaci vodnych a acetonovych extrakti z kurkumy piimo na
purifikaty obou viri.

V uspotadani in vitro vodné i acctonové extrakty inaktivovaly PVX
a TMV ve vyslednych koncentracich 1 : 50, acetonovy extrakt dokonce
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i v koncentraci 1 : 250. Acetonovy éxtrakt z kurkumy je zfejmé& schopen in-
hibovat i biosyntézu TMV v mezofylovych protoplastech tabaku inokulova-
nych in vitro. Jeho aplikace do Zivného roztoku neovlivni pocet a viabilitu
kultivovanych protoplasti, zato v3ak ve vysledné koncentraci 1 : 50 snizi
obsah TMV aZ na cca 55 % hodnot nalezenych u neo$etfenych infikovanych
protoplasti kontrolnich.

Zavérem lze fici, Ze vodné a acetonové extrakty z kurkumy vykazuji anti-
virovou aktivitu, ktera se projevuje jak v inaktivaci samotnych virovych ¢as-
tic, tak i v inhibici jejich biosyntézy in vivo.
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PREDACE Orius majusculus (Heteroptera: Anthocoridae) NA MSICI
JABLONOVE Aphis pomi (Sternorrhyncha: Aphididae) NA JABLONI*

Predation of Orius majusculus (Heteroptera: Anthocoridae) on the apple
aphid Aphis pomi (Stemorrhyncha: Aphididae) on apple tree

Jan KABICEK, Pavel HEJZLAR

Czech Univerzity of Agriculture, Prague-Suchdol, Czech Republic

Abstract: Minute pirate bugs from the family Anthocoridae are important
polyphagous predators. They feed on various small arthropods e.g.: thrips,
aphids, mites, lepidopteran eggs etc. and are, therefore, potentially useful in con-
trolling certain agricultural pests. The possible biological control of the apple
aphid Aphis pomi by the autochthonous thigmotactic predatory bug Orius majus-
culus was studied in three different initial ratios of 1 : 20, 1: 50, 1 : 80 of preda-
tor : prey on apple tree branches. The aphid population was controlled without
noticeable damage on apple leaves in all replicates with an initial ratio of 1 : 20
(predator : prey). All aphids were found dead in the replicate I (II) with the initial
ratio 1 : 50 (predator : prey) 10 (14) days after introduction of females of O. ma-
Jusculus. In the replicate III the predator caused only a retardation of the popu-
lation growth as compared to the control (Fig. 1). Likewise, in all replicates with
the initial ratio 1 : 80 only a retardation of aphid population growth was recorded,
but with the number of aphids distinctly lower than in the control (Fig. 1). The
number of aphids rapidly increased in the controls. In some replicates, the preda-
tory activity of introduced females of O. majusculus was from approximately
half of the tested period on intensified by the offspring’s predation. This preda-
tion by young nymphal stages of O. majusculus in the replicates I and II (preda-
tor : prey ratio 1 : 80) stopped the increase in density of the aphid population and
caused it to decrease at the end of the tested period. Most leaves on branches in
these replicates were injured by sucking of a great number of aphids. Some dif-
ferences in the regulation of aphid populations were probably caused by individ-
ual capabilities of predators which were accidentally taken from a colony
maintained in the laboratory. The bug’s predatory activities could be also nega-
tively affected by a sudden change in the kind of food. The occurrence of the
bug’s offspring on branches verified the possibility of development subsequent
generations of predators from eggs laid by introduced females. These preliminary
results of predation on A. pomi by O. majusculus make it possible to incorporate

*  Caste&n& subvencovéno z grantu GA CR &. 513/93/0309.
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these predators into integrated pest management (IPM) programmes of apple or-
chards.

predation; Aphis pomi;, Orius majusculus; biological control; apple orchards

Abstrakt: V praci byla ovéfovana mozZnost regulace msice jablofiové Aphis po-
mi autochtonnim druhem dravé plostice Orius majusculus pii riznych pocatec-
nich hustotich populace msic. Vysledky pokusu ukazaly, Ze regulace populace
m3ice A. pomi dravou plostici na letorostech jabloné byla zajisténa ve varianté
s vychozim pomérem mezi predatorem a kofisti 1 : 20 a ¢aste¢né téZ ve varianté
1 : 50 (predator : kofist). Ve varianté s vychozim pomérem 1 : 80 bylo pozoro-
vano jen zpomaleni riistu populace méic. Vyskyt nymf plostic dcefinné genera-
ce a akceptovani msice A. pomi jako potravy pro predatora O. majusculus
vytvaii pfedpoklad pro jeho vyuZiti v systému integrované produkce ovoce.

predace;, Aphis pomi, Orius majusculus;, biologicka ochrana; ovocné sady

Dravé plostice z ¢eledi Anthocoridae patii k vyznamnym polyfagnim pre-
datorim. Jejich potravou jsou nejriznéjsi druhy drobnych ¢lenovcei véetné
jejich vyvojovych stadii, napf. tfasnénky, msice a roztoéi. Siroké potravni
spektrum jim umoziiuje ménit jednotlivé druhy potravy v zavislosti na jejich
dostupnosti. VSechny druhy pfijimané potravy ale nemuseji byt vhodné pro
zdarné dokonceni ontogenetického vyvoje (Kabicek etal., 1994).

Rod Orius Wolff zahrnuje fadu vyznamnych predatoru, ktefi se ¢asto znac-
nou mérou podileji na regulaci fytofagnich druhi ¢lenovct. Studiu jejich
potravniho spektra a preference, kompatibility s jinymi predatory a bionomii
je vénovana fada praci (Gillespie, Quiring, 1992; Nakata, 1994).
Neékteré druhy téchto dravych plostic jsou v souc¢asné dobé bézné vyuzivany
v rdmci metod biologické ochrany k regulaci vybranych druha $kudcu ze-
jména ve sklenicich (Chambers etal,, 1993; Veire, Degheele, 1992).
Pozitivni u¢inek téchto predatori pfi regulaci fytofdgnich druhii byl sledo-
van i v polnich podminkach ve vybranych agrocenézach (Taborsky etal.,
1995).

Zhodnoceni predacni aktivity plostice Orius vicinus Ribaut na riznych
druzich pfirozené potravy v ovocnych sadech provedli Heitmans et al.
(1986). Jabloniové sady se zavedenou biologickou ochranou proti sviluskam
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a s usmérnénou chemickou ochranou proti ostatnim $kiidcim mohou byt per-
spektivni i pro vyuziti dravych plostic z rodu Orius.

V na$i préci byla na zdklad¢ pfedchoziho studia pfirozeného vyskytu a pot-
ravniho spektra (Kabi&ek et al.,, 1994; Jindra et al., 1994) vybrana pro
pokusy tigmotaktilni ploStice O. majusculus. Cilem prace bylo ovéfit moz-
nost regulace msice jablofiové Aphis pomi DeGeer dravou plostici Orius ma-
Jjusculus (Reut.) pii riznych hustotich populace msice.

MATERIAL A METODY

Pokus probéhl v aredlu Ceské zem&d&lské univerzity v Praze-Suchdole
v extenzivnim ovocném sadu, ve kterém nebylo provedeno zimni o$etieni
stromu proti prezimujicim $kiidciim ani nasledné jiné oSetfeni.

Letorosty jablon¢ (odrida Melrose, stafi 14 let) byly 15. 6. 1995 infestova-
ny msici jablonovou a v délce 30 cm zaizolovany pomoci navleku z monofi-
lu po celou dobu sledovani. MSice jablotiova pochazela z pokusného stromu.
Po Ctyfech dnech byly na letorostech ponechdny apterni samice a nymfy.
Nadbyte¢né msice byly z letorostii mechanicky odstranény pomoci $téte¢ku
na vychozi pomér mezi predatorem a kofisti 1: 20, 1:50 a 1:80 v jednotli-
vych variantdch. V kazdé varianté byla tfi opakovani a kontrola.

Na vybrané letorosty se msicemi bylo vypusténo po jedné samici O. ma-
Jusculus z laboratorniho chovu, ve kterém byla potravou pro predatory vajicka
zavijeCe mouéného Ephestia kuehniella. Sledovéani populace msic na leto-
rostech bylo provadéno dvakrat tydné a bylo ukonéeno 10. 7. 1995.

VYSLEDKY

Regulace msice jablotiové dravou plostici O. majusculus byla zjisténa ve
varianté, ve které vychozi pomér mezi predatorem a kofisti byl 1 : 20.
V opakovani I (II) doslo k rychlému sniZeni po¢tu msic na nulovy stav bé-
hem 7 (10) dnii. V opakovani III byl zpocatku zji§tén mirny narist populace
msic. Regulace msic probihala v rozmezi 32—50 msic na letorostu ve srovna-
ni s kontrolou. V zavéru tietiho tydne sledovani byl pozorovan vyrazny po-
kles popula¢ni hustoty msic proti poate¢nimu stavu (obr. 1).

Pii vychozim poméru 1 : 50 bylo zaznamenano v opakovani I (II) rychlé
sniZzeni po¢tu msic na nulovy stav béhem 10 (14) dnti. V opakovéni III bylo
patrné zpomaleni ristu populace msic zpisobené predaci plostice (obr. 1).
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pocet msic! po&et msic!
300 Orius : Aphis 1: 20 60071  Orius : Aphis 1:50 c
200 400+
100 2001
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"19.6.22.6.26.6.29.6. 3.7. 1.7. 10.7.

it 1. Hustota msice A. pomi na letorostech
um

— Abundance of A. pomi on branches

Pocet msic postupné vzristal, ale ve srovnani s kontrolou byl jejich absolut-
ni pocet na letorostu niZsi.

Ve varianté, kde byl vychozi pomér 1 : 80, bylo pozorovano jen zpomaleni
rustu populace msic ve viech opakovanich. Poéty msic se na letorostech po-
stupné zvySovaly, ale jejich hodnoty byly proti kontrole nizsi (obr. 1).

Preda¢ni aktivita introdukovanych dospélcu O. majusculus byla piiblizn¢
od poloviny sledovaného obdobi v nékterych opakovanich podpofena preda-
ci nymfélnich instari plostic dcefinné generace. Ve varianté 1 : 20 byly
v opakovani I zjistény dv€ nymfy 2. instaru od 7. 7.

Ve varianté 1 : 50 bylo v opakovani I a III pozorovano po tfech nymfach 2.
a 3. instaru od 3. 7. V opakovéni II byl zjidté¢n vyskyt dvou nymf 2. a 3.
instaru od 7. 7.

Ve varianté 1 : 80 byly zjidtény nymfy 2. a 3. instaru shodné od 3. 7.
V opakovani I bylo nalezeno devét nymf, v opakovani II ¢tyfi nymfy
a v opakovani III byl pozorovan vyskyt dvou nymf.
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DISKUSE

Hladénky z rodu Orius jsou uvadény jako vyznamni pfirozeni nepfitelé
drobnych ¢lenovci a jejich vyvojovych stadii véetné msic (Péricart,
1972). V zavislosti na druhu dravé plostice se mé&ni rozsah spektra pfirozené
potravy a téZ potravni preference. Hlavnim druhem potravy plostice O. vici-
nus v jabloniovych sadech jsou rizné druhy rozto¢i (Heitmans et al.,
1986). Vhodnou potravou pro hladénku O. majusculus v laboratornich cho-
vech je téz mSice A. pomi (KabiCek et al., 1994). V pfipadé moznosti vy-
béru kofisti plostice O. sauteri zietelné preferuje mdice (Nakata, 1994).

Ve varianté, kde vychozi pomér mezi predatorem a kofisti byl 1 : 20, pro-
béhla uspé$na regulace populace msice A. pomi. Represivni u¢inek introdu-
kovanych predadtori na populaci msice se projevil béhem tfi tydnid a na
letorostech se neobjevilo vizualn€ patrné poskozeni. Prvni pfiznaky posko-
zeni v podobé mirného zprohybdni listovych &epeli byly patrné po uplynuti
jednoho tydne po introdukci dravych ploStic na letorostech, na kterych byl
zjistén vyskyt 150 a vice msic.

Ve varianté s vychozim pomérem 1 : 50 prob&hla usp&$na regulace popu-
lace mSic v opakovani I a II. V opakovani III doslo jen k &aste€nému omeze-
ni ristu populace msic ve srovnani s kontrolou. Rozdily v regulaci populace
msic byly pravdépodobné nejvice ovlivnény individudlnimi vlastnostmi
a schopnostmi jednotlivych plostic, které byly nahodné vybrany pro pokus
z laboratorniho chovu. Zaroveil se mohl u plostic projevit i negativni uCinek
ndhlé¢ho prechodu na jiny druh potravy.

Ve varianté, v nizZ vychozi pomér byl 1 : 80, nezabranil introdukovany pre-
dator rozvoji populace msic. V opakovani I a II této varianty se v8ak v zavé-
ru sledovani projevil pozitivni preda¢ni u¢inek nymf plostic dcefinné
generace, ktery v opakovani I vedl k zastaveni ristu populace msic a k po-
zvolnému sniZzovani jejich poétu. Vzhledem k celkovému po&tu msic na le-
torostech v3ak jiz byly pozorovatelné zietelné piiznaky poskozeni listd.

Vyskyt nymf plostic dcefinné generace potvrdil moZnost vyvoje nasledné
generace z vaji¢ek nakladenych introdukovanymi samicemi.

Na zikladé uvedenych piedbéznych vysledki lze pfedpokladat, Ze akcep-
tovani msic A. pomi jako potravy v kombinaci s v€asnym vysazenim pfi po-
¢inajicim vyskytu prvnich nymfalnich stadii msic nebo vyraznym posilenim
populace predétora o jedince z masového chovu by mohly vytvofit podmin-
ky pro regulaci msice A. pomi pomoci plostic O.majusculus. Pro jejich vy-
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uziti je nezbytné dal$i studium piedevim potravni preference a kompatibili-
ty s jinymi predatory a pesticidy pouZivanymi v ochrané ovocnych sadu.

Zac¢lenéni téchto autochtonnich predatorii do systémi integrované produk-
ce ovoce, v nichZ vyznamnou roli sehrava pravé vyuziti biologickych metod
ochrany proti $kodlivym organismum, by pfispélo k rozsifeni spektra pouZi-
vanych biologickych metod v ochrané ovocnych stromu.
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RECENZE

KUKURUZNA ZLATICA
Diabrotica virgifera Le Conte

Editor Dusan Camprag, Beograd 1995. 112 s., 23 tabuliek, 23 &ernobielych obrdz-
kov, 2s. farebna fotodakumentdcia

Introdukcia $kodlivych organizmov na nové tizemia je v ochrane rastlin stale ak-
tudlnym problémom. Tym najnovsim je prienik nového Skodcu kukurice Diabrotica
virgifera do Eurdpy. Cela problematika $kodcu je monograficky spracovana pod na-
zvom Kukuruzna Zlatica a bola vydana kolektivom autorov v Beograde.

Praca je rozdelena na $iest zakladnych kapitol. V prvej autori popri systémovom
zaradeni uvadzaju popis jednotlivych vyvojovych §tadii. V ivode druhej kapitoly je
charakterizovany rod Diabrotica, no faZiskom tejto asti je prienik a postup $kodcu
v jeho novom prostredi i jeho histéria v povodnom areéle jeho vyskytu v USA. Au-
torom sa v tretej kapitole pomeme za kratku dobu podarilo dostato¢ne presne spra-
covat’ bionémiu 3kodcu v novych podmienkach posobenia, pricom ju rozsirili
1 o faktory, ktoré napoméhaji alebo obmedzuji jeho d’al3ie Sirenie. Tyka sa to najmi
meteorologickych prvkov, prirodzenych nepriatelov, ale aj agrotechnickych opatre-
ni. V Stvrtej kapitole se autori zamerali na hostitel'ské rastliny a symptéomy po-
Skodenia, ktoré su zreteI'ne zachytené na farebnych fotografiach ¢&i detailnejsie
rozpracované na ¢iemobielych obrazkoch. Této kapitola obsahuje vo svojom zavere
1 moZnosti prenosu niektorych viréz, bakteriéz a mykoéz. Pri vypracovani prognozy
vychadzali autori z idajov o poéte imag, vajiok a lariev. Pri kaZdom vyvojovom
Stadiu (okrem kukly) st uvedené parametre, podl'a ktorych bola samotna prognéza
spracovand, a prehl'adna tabulka uvadza prahy $kodlivosti pre jednotlivé vyvojové
Stadia. V poslednej kapitole st spracované moznosti regulacie $kodcu, pii¢om déraz
je kladeny najmaé na agrotechnické opatrenie — striedanie plodin v osevnom postupe,
Ktoré je zatial’ najic¢innej$im spdsobom reguldcie. Samozrejme autori nezabudaju
ani na ostatné sposoby ochrany, ¢i uZ je to mechanicky, biologicky a chemicky, ale
1 napr. vyber rezistentnych hybridov kukurice.

Domnievam sa, Ze tato prica je vysledkom vel'mi pruznej reakcie vyskumnych pra-
covnikov na novy vyznamny problém v Eurdpe. Je spracovana v zmysle integrovane;j
ochrany rastlin (t. j. od identifikécie a determindcie cez prognézu aZ po kompletni ochra-
nu), ¢o znamena4, Ze podéva celisty obraz o Skodlivom organizme. Z prace vyplyva, Ze
zanesenie nového $kodcu na tizemie Juhoslavie nezostava problémom len pre tito kraji-
nu, ale roz3iruje sa i na d’alsie, a to nielen susedné $taty. Hoci Diabrotica virgifera pre
Slovensko predstavuje zatial’ len hrozbu, mali by sme sa na fiu dostatoéne pripravit’.
A prave tato publikdcia moZe byt pre nas dobrym odrazovym mostikom.

Ing. Maridn Celes
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Z VEDECKEHO ZIVOTA

Pokrok ve vyzkumu viru zeleniny

Ve dnech 9.—15. Eervence 1995 se v Praze konala 8. Konference o virovych cho-
robach zeleniny pracovni skupiny pro viry zeleniny (VVWG) Mezinarodni spole¢-
nosti pro zahradnické védy (ISHS). Mezinarodni konferenci organizovalo oddéleni
virologie rostlinolékafského odboru Vyzkumného ustavu rostlinné vyroby Praha-
Ruzyné spolu s Ceskou akademii zemédélskych véd. Konference se zigastnilo se-
desat specialistii ze sedmnécti zemi svéta, ktefi pfednesli tficet dva védeckych
referatii a prezentovali ¢trnact postert.

Uvodni referaty byly vénovany problémiim péstovani zeleniny (Hollein) a vi-
rovym chorobam zeleniny (Chod) v Ceské republice. Péstovéni zeleniny se v CR
v poslednich deseti letech nepatmé rozsituje (1984 — 32 887 ha, 1994 — 34 331 ha).
K nejpéstovanéj$im zelenindm patii cibule, zeli, mrkev, okurky nakladacky, kvé-
tak, rajCata, hrasek a okurky. Plochy péstovani t&chto druhii se udrzuji piiblizné na
stejné urovni nebo mimé nartistaji, pouze plocha zeli poklesla z 4 069 na 3 552 ha.
Vynosy zeleniny v poslednich letech v souvislosti s transformaci Eeského zemédél-
stvi klesaji, pficemzZ spotieba zeleniny nepatrné stoupa (1984 — 71,2 kg na obyva-
tele, 1993 — 74,2 kg na obyvatele). V fadé evropskych zemi je spotfeba zeleniny
zna¢né vy$3i a vétsinou presahuje 100 kg na obyvatele. V Ceské republice byly
sledovany vyskyt, roz$ifeni a ochranna opatfeni proti virim a virovym chorobam
viech hlavnich druhii zeleniny. K nejroziifen&j$im virim na zeleniné v CR patfi
virus mozaiky vodnice na zeli a dal3ich brukvovitych zelenindch, virus mozaiky
okurky na okurkach, salatu, celeru, $penatu a rajéeti, virus mozaiky salatu na sala-
tu, virus obecné mozaiky a Zluté mozaiky fazolu na fazolu, Y virus bramboru na
rajéeti, virus Zluté zakrslosti cibule na cibuli, latentni virus ¢esneku a latentni virus
Salotky na ¢esneku a virus mozaiky vojtésky na paprice.

Prezentace pivodnich védeckych vysledki dosazenych ve vyzkumu virli zeleni-
ny demonstruje soucasny pokrok v této oblasti virologického vyzkumu.

Rada prispévki byla vénovéna rozifeni a epidemiologii vird a virovych chorob
zeleniny. Mertelik et al. (CR, poster) prokazali, Ze vegetativné mnoZené druhy
okrasnych rostlin (napf. Chrysanthemum, Gerbera, Impatiens) rostouci ve skleni-
cich jsou zdrojem infekce mladych rostlin zeleniny virem bronzovitosti rajcete
(TSWV). TSWV byl v CR zjiitén na rajéatech, paprice, okurce a Solanum murica-
tum. Livieratos et al. (Recko) prokazali ve viech oblastech Recka vyskyt
TSWYV na &ekance, salatu, rajéeti a paprice. Na téchto druzich zeleniny zjistil
Vovlas TSWViv Apulii (jizni Italie). V Némecku byl prokazan wild potato mo-
saic potyvirus na rajéeti (Adam et al.). Tento virus byl zavlegen z Jizni Ameriky
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na rostlinach Solanum muricatum. Verhoeven a Roenhorst (Holandsko) po-
ukazali na fytosanitamni risk spojeny se vzristajicim zdjmem o pé&stovani Solanum
muricatum. Na jedné strané byly rostliny S. muricatum v Holandsku infikovany
virem mozaiky tabaku a virem nekrotické skvmitosti Impatiens, o nichZ nebylo
znamo, Ze by tento rostlinny druh infikovaly, na druhé strané byl na tomto rostlin-
ném druhu do Holandska importovan viroid vietenovitosti hliz bramboru a An-
deansky kmen S viru bramboru. Lebeda et al. (CR) zjistovali rozsifeni viréz na
Cucurbita sp. v Ceské republice. Zjistili, Ze prevlada virus mozaiky vodniho me-
lounu 2 (70 % vzorkil) nad virem mozaiky okurky. Vyskyt viru Zluté mozaiky zuc-
chini (ZYMV) nezjistili. Kokinis a Katis (Recko, poster) prokazali zna¢né
rozSifeni viru mozaiky okurky (izolaty patfi do dvou skupin kmentt CMV) na riz-
nych kultivarech fazolu p&stovanych v Recku. Spak (CR, poster) podal ptehled
o vyskytu a epidemiologii Brassica viroz v CR. Z brukvovitych rostlin byl izolovan
virus mozaiky vodnice (TuMYV), virus mozaiky kvétaku (CaMV), virus Zluté mo-
zaiky vodnice (TYMV), virus mozaiky fedkvi¢ky (RMV), virus zapadni Zloutenky
fepy (BWYV), latentni virus Erysimum (ELV) a virus mozaiky okurky (CMV).
Mamula et al. (Chorvatsko) zjistili nedavno v Chorvatsku vyskyt viru vadnuti
bobu (BBWV), virus mozaiky jitrocele (RibMV), virus mozaiky kvétaku (CaMV)
a virus Zilkovitosti slézu (MVCV). Lovisolo et al. (Italie) zjist'ovali ulohu Plan-
tago lanceolata a Phytolacca americana v epidemilogii viru vadnuti bobu
(BBWV) v severni Italii a prokazali dulezity vyznam obou druhi pleveli. Jeya-
nandarajah a Brunt (Sri Lanka, V. Britanie) prokazali zna¢ny vyskyt potyviru
Chilli veinal mottle virus (CVMV) na paprice (feferonky) ve Sri Lance (Ceylon).
Minucci a Boccardo (Italie) charakterizovali dva nové izolaty fytoplazmy
zpusobujici stolbur rajécte na Sardinii. Sardinské izolaty stolburu jsou vzdalené
piibuzné k Evropské Zloutence aster (EAY), nikoli v3ak k australské tomato big
bud (TBB) fytoplazmé. Z. Polak (CR) zjisfoval tlohu piirodnich hostiteli ve
vyskytu nékterych virti zeleniny v Ceské republice. Zjistil potenciélni zdroje infek-
ce (perenujici a prezimujici) ¢trnacti virli infikujicich rizné druhy zeleniny: virus
mozaiky vojtésky (AMYV), virus mozaiky huseniku (ArMV), virus obecné mozaiky
fazolu (BCMYV), virus skvritosti mrkve (CMotV), virus mozaiky celeru (CeMV),
virus svinutky tie3né (CLRV), cow-parsnip mosaic rhabdovirus (CPMV), virus
mozaiky okurky (CMV), virus mozaiky salatu (LMV), virus mozaiky tabaku
(TMV), virus kadetavosti tabaku (TRV), virus ¢erné krouZzkovitosti rajcete
(TBRYV), virus keti¢kovité zakrslosti rajéete (TBSV) a virus mozaiky vodnice
(TuMV).

Na useku molekularni diagnostiky virli zelenin byly ziskany dal$i nové poznat-
Ky. Antignus et al. (Izrael) provedli genetickou analyzu viriénu viru Zluté kade-
favosti listl rajéete (TYLCV). Zkoumali tilohu V 1 genu ORF odpovédného za
replikaci virua V 2 genu obalového proteinu odpovédného za pohyb viru. Vysled-
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ky nepodportily pfimou ulohu V 1 genového produktu v pohybu viru. V 1 protein
viak muize byt ucasten v regulaci syntézy virové DNA. Lehmann et al. (Polsko,
V. Britanie) analyzovali transgenni rostliny fepky olejky obsahujici gen obalového
proteinu TuMV. Vysledky PCR reakci prokazaly pritomnost genu obalového pro-
teinu v genomu fepky. Obalovy protein TuMV se v3ak nepodafilo stanovit pomoci
ELISA a Western blot. Petrzik a Lehmann (CR, Polsko) amplifikovali, klono-
vali a sekvenovali obalovy protein péti izolatit TuMV. Zjistili tésnou piibuznost,
i kdyz ne identitu anglického, kanadského a eského izolatu TuMV. Recky izolat
TuMV se vyznamne li3il. Jednd se pravdépodobné o tieti vétev vyvoje genu obalo-
vého proteinu TuMV, odlisnou od asijskych izolath TuMV. Caciagli a Bosco
(Ttalie, poster) vypracovali postup kvantitativniho stanoveni DNA geminiviru Zluté
kaderavosti listii rajéete (TYLCV) chemiluminescenénim testem s pouZitim sond
znackovanych digoxigeninem. Wood et al. (V. Britanie) diferencovali pomoci
metody imunopoutani RT-PCR kmeny viru bronzovitosti rajéete (TSWV) a viru
nekrotické skvmitosti Impatiens (INSV). Vibio etal. (Italic, poster) identifikova-
li pomoci PCR DNA fytoplazmy v rostlinach cibule s pfiznaky abnormalit kvétil
vcetné proliferace a sterility. Identifikovana fytoplazma patii ke skupiné zloutenky
astry — aster vellows (AY).

Vyznamného pokroku bylo dosaZzeno i na useku serologické diagnostiky viro-
vych chorob zelenin a zjisténi novych virt infikujicich zeleninu. Jenner et al.
(V. Britanie) ptipravili monoklondlni protilatky (MP) proti ¢tyfem izolatim TuMV
rizného geografického pivodu (V. Britanie, CR, Kanada, Recko). Z celkem pfipra-
venych dvaceti MP bvlo sedm specifickych, které v nepfimé ELISA metodé nerea-
govaly s nékterymi izolaty TuMV. Gera et al. (Israel) pripravili monoklonalni
protilatky (Mab 29) proti U 1 kmenu TMV, které reaguji identicky s nékterymi
tobamoviry a kmeny TMV, ale s jinvmi (tobacco mild green mosaic, U 5 kmen
TAV, sunn hemp mosaic, odontoglossum ringspot) tobamoviry nevykazuji Zadnou
KfiZovou reakei. Tyto MP je mozné vyuzit pro detekcei a diferenciaci Sirokého spek-
tra tobamovir. Barg et al. (SRN) provedli serologickou diferenciaci a charak-
terizaci carlaviru infikujiciho rod .A//ium. Pouziti polyklonalnich a monoklonélnich
protilatek umoznilo v DAS- a TAS-ELISA piesnou diferenciaci tii carlaviri infi-
Kwjicich A/lium sp.: garlic common latent virus (GCLV) — dfive garlic latent virus,
shallot latent virus (SLV) a Sint-Jan’s onion latent virus (SJOLV). Barg et al.
(SRN) provedli diferenciaci potyvirt infikujicich péstované druhy rodu Allium
(Cesnek, cibule, Salotka, por) a pripravili specifické polyklonalni a monoklonélni
protilatky, ktervmi lze odlisit onion yellow dwarf (OYDV), shallot yellow stripe
(SYSV) a leek yellow stripe (LYSV) potyviry. V piipadé LYSV je vSak mozné
serologicky odlisit minimalné 3est kiment viru a k jejich odliSeni je tfeba pouzit
nékolik antisér. Lisa et al. (Italie) prokazali, Ze piivodcem dvou chorob rajcete
v severozapadni Italii jsou ilarviry. Prvni ilarvirus (T/1) zplsobujici apikalni ne-
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krézy rostlin a deformace plodi je serologicky pfibuzny s parietaria mottle a lisi-
anthus line patern ilarviry. Druhy ilarvirus (T/2), ktery zpisobuje apikalni prolife-
raci a malformace vyhoni a plodi, byl identifikovan jako latentni virus Spenatu.
Vetten et al. (SRN) charakterizovali dosud nepopsany potyvirus infikujici $tér-
béak a n&které kultivary salatu v severozapadnim Némecku. Virus je pfenaSen m$ici
Myzus persicae a je serologicky odli¥ny od dalSich potyvirl. Vldknité ¢astice jsou
dlouhé 820 nm. Pro novy virus byl navrZzen nézev endive necrotic mosaic virus
(ENMV). K atis et al. (Recko) charakterizovali nové virové onemocnéni okurko-
vitych zelenin v Recku. Jedna se o mechanicky pienosny rhabdovirus s &asticemi
100 x 200 nm. Virus byl zji§tén také ve Francii a nazvan cucumber toad skin virus
(CTSV), virus ropusi slupky okurky.

Také ve vyzkumu vektort viri zeleniny byly dosazeny vyznamné vysledky.
Duffus (USA) zjistil v Kalifornii novy virus infikujici rajéata a pfenosny molice-
mi. Vyvolava pfiznaky meziZilkového Zloutnuti, nekrézy a silné ztraty vynosu. Je
ptenosny molici Trialeurodes vaporariorum semiperzistentnim zptisobem, vlaknité
¢astice jsou dlouhé 850-900 nm. Byl nazvan virus infekéni chlorozy rajéete, toma-
to infectious chlorosis virus (TICV). Podobny virus byl zjistén také v Italii (Del-
lavalle et al.) a pracovné oznaden jako T260. Cohen et al. (Izrael) zjistili, Ze
UV spektrum ovliviiuje orientaci molic Bemisia tabaci. V tunelech pokrytych po-
lyetylenem absorbujicim UV zafeni byla zjiiténa vyznamné niz3i populace B. raba-
ci a niz§i pocet TYLCV infikovanych rostlin rajéete neZ v tunelech pokrytych
bé&Znou polyetylenovou folii. Harris etal. (USA) zjistili, Ze anatomie savych apa-
rati msic, kiist a molic je podobna. Z této skutecnosti vyplyva podobny mecha-
nismus pfenosu necirkulativnich viril a interakci virus—vektor-rostlina. Morin et
al. (Izrael) prokazali, Ze mnoZstvi TYLCV ziskavané molici béhem sani na infiko-
vanych rostlinach vzriista, ale nepfesahuje 600 milionii genomt. Latentni obdobi
bylo 6-8 hodin. TYLCV se mnoZi ve vektoru B. tabaci. Podobné Pesic-Van Es-
broeck etal. (USA) prokazali, Ze jiny cirkulativni, molicemi pfenosny geminivi-
rus squash leaf curl virus (SLCV) se miZze mnozit ve vektoru B. tabaci. Lokalizace
SLCV v sacim aparatu i dal$ich organech hmyzu a pletivech rostlin byla studovana
pomoci protilatek znackovanych zlatem (immunogold labeling). Bos a Huij-
berts (Holandsko) zjistili pfirozenou infekci $penatu virem mozaiky merliku
zvrhlého (sowbane mosaic virus) a pfenos tohoto viru semenem $penétu v rozsahu
33 %.

Ve vyzkumu rezistence zelenin k virim zjistili Walsh et al. (V. Britanie), Ze
imunita jedné linie Brassica napus k TuMV byla zpiisobena jednou dominantni
nuklearni allelou, zatimco u dalsi linie mizZe byt kontrolovana dvéma allelami.
J.Polak a Kué&era (CR) zjistovali rezistenci dihaploidnich a samosprasenych
~ linii kedluben k TuMYV stanovenim relativni koncentrace viru pomoci ELISA. Byly
zjistény dvé dihaploidni a jedna samospréasena linie kedlubny rezistentni k TuMV.
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Tomassoli et al. (Itadlie, USA) provedli dvouleté pokusy s transgennimi rostlina-
mi rajéete s genem obalového proteinu CMV. V t&chto pokusech zistaly &tyti
transgenni linie viruprosté a Sest linii bylo infikovano v rozsahu méné nez 25 %,
zatimco netransformované linie rajéete byly infikovany CMV z 87-100 %. Kra-
mer et al. (SRN, poster) vyhodnotili 3 570 rostlin reprezentujicich 215 genotypii
Brassica stanovenim relativni koncentrace TuMV v rostlinach pomoci ELISA.
Imunita nebo rezistence ke dvéma zkouSenym izolatim TuMYV byla zjiiténa v rost-
lindch Brassica oleracea a v hybridech Brassica, zatimco v rostlinach B. rapa byla
zjisténa imunita nebo rezistence pouze vici jednomu izolatu TuMV. Lebeda
aKtistkova (CR, poster) zjidtovali rezistenci 402 kultivari Cucurbita pepo
a Cucurbita maxima k CMV. Po umélé infekci virem mozaiky okurky byl rezis-
tentni pouze jeden kultivar C. pepo a tfinact kultivart C. maxima. Walsh aBam-
bridge (V. Britanie, poster) informovali, Ze byla zji§téna extrémni rezistence
jednoho kultivaru Lactuca virosa k viru Zilkovitosti salatu (LBVV). Prohihaji po-
kusy o inkorporaci tohoto zdroje rezistence do salatu. Cilem ochrany salatu proti
viru Zilkovitosti salatu je vyvinout systém integrované ochrany zahmujici chemic-
kou dezinfekci pidy (napf. fungicid fluazinam), biologickou ochranu (napf. prepa-
rat Mycostop) a pfirozenou rezistenci rostlin.

8. Konference ISHS o virovych chorobéach zeleniny byla zakon¢ena odbornou
exkurzi, pfi niZ se (i¢astnici seznamili s genobankou zeleniny na pracovisti VURV
v Olomouci, s virologickym a genetickym pracovi$tém Palackého univerzity v Olo-
mouci, se $lechténim zeleniny privatizované¢ho podniku ve SmrZicich, se Slechté-
nim zeleniny a ovoce v podniku SEVA Valtice a s vychovou zelinaiskych
odbornikil na Zahradnické fakult® Lednice na Moravé.

Ing. Jaroslav Polak, DrSc.
predseda organizacniho vyboru konference
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11. mezinarodni sympozium Moderni fungicidy a antifungalni latky

V Rheinhardsbrunnu (SNR) se konalo za uéasti asi 140 odbomiki ze 30 zemi
svéta v pofadi jiZ jedenacté sympozium Modern Fungicides and Antifungal Com-
pounds, které vzdy podava urdity aktudlni obraz vyvoje v chemické ochran& proti
houbovym chorobam. Zatimco minuléd sympozia byla pfevaZzn& zaméfena na bio-
chemickou podstatu mechanismu u¢inku fungicidi a na problematiku rezistence
hub viéi fungicidum, tentokrat byl tematicky zabér konference rozsifen i o dalsi
otazky, pfedevsim o indukovanou rezistenci vi¢i chorobam a o nové metody detek-
ce patogeni v rostlinnych pletivech a o metody detekce kmeni hub rezistentnich
viéi fungicidim (PCR, allelo-specifické oligonukleitidové sondy).

Z novych typt u¢innych latek se zda byt nejnadéjn&;jsi skupina oznafovana jako
strobiluriny. Je odvozena od antifungélniho antibiotika produkovaného houbou
Strobilurus tenacellus. Je velmi blizké antibiotiku produkovanému houbou Qude-
mansiella mucida, které objevil potatkem 70. let dr. Sa¥ek z Mikrobiologického
ustavu v Praze. Byl z n&j piepravovan preparat Musidin, pouZivany proti koZnim
mykoézam v humanni medicing. Tato skupina latek miZze mit pro ochranu vyznam
srovnatelny s vyznamem benomylu a jeho derivati v minulosti. Kromé& vysoké
ucéinnosti se tyto latky vyznaduji i velice $irokym spektrem u¢innosti — nejen proti
padli, rzi, ale ptekvapivé i phycomycetam. Je zajimavé, Ze s vysokym stupném
rozpracovani téchto latek piichazi najednou nékolik vyznamnych firem.

Piekvapivé velké usili je vénovano hledani antifungalni u¢innosti pfirodnich la-
tek z extrakti z riznych rostlin. Hlavnim cilem neni ziskat biopreparat, ale mode-
lovou uéinnou molekulu nového typu, ktera se pak stane vychodiskem pro
chemicky vyzkum. Jsou vyvijeny vhodnéj$i metody screeningu. Kromé jiZ zna-
mych rostlin obsahujicich latky u¢inné napt. proti padli (Reynoutra sachalinensie)
se zda byt krokem vpied studium latek oznaCovanych AFP (antifungal proteins).
Zancca uvedla jako piiklad AFP ziskany z Raphanus sativus, ktery ma nejen an-
tifungalni u¢inky, ale piisobi 1 na gram-pozitivni bakterie. Po aplikaci postfikem je
jeho u¢innost srovnatelna s fungicidem pouzitym jako standard. Gen kodujici tvor-
bu této latky v R. sativus byl izolovan a pifenesen do tabaku. Extrakty z téchto
transgennich rostlin vykazovaly antifungdlni aktivitu srovnatelnou s R. sativus.

Neékolik prispévkl bylo vénovano mykotoxinim a daldim Skodlivym ¢i antinut-
ri¢nim latkam (saponiny). Celosvétové je na né kladen stale vétsi diraz a v nejbliz-
§i dobé ziejme zastini problém rezidui pesticidi.

Dalsi prispévky byly vénovany biopreparatiim; neobjevilo se v3ak nic principi-
alné nového. Zasadni vyznam miiZe mit poznatek prof. B o ¢ h o w a, ktery upozor-
nil, Ze organismy produkuji uréitou latku jen napi. v stacionami fazi vyvoje. Pokud
je organismu nanesen na semena a po vyseti nastava logaritmicka faze vyvoje, or-
ganismus nic neprodukuje a ofekavany ochranny u¢inek se nedostavi.
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JiZ na ptedposledni konferenci pfed Sesti lety pfednesl prof. K u ¢ zasadni refe-
rat o indukované rezistenci, které byla vénovana nejvétsi ¢ast této konference.
Problematika indukované rezistence uizce souvisi s poznanim biochemické podsta-
ty rezistence a mnohé otazky jsou spoleéné. Napf. byla velmi podrobné probirana
otazka tulohy kyseliny salicylové v rezistenci, ktera byla podrobn& studovéna jiz
v minulostl a dnes se k ni mnoho pracovnikil vraci. Reeni indukované rezistence
pfeslo z roviny akademickych studii univerzit do sféry zajmu chemickych firem,
tzv. ze sklenikovych pokusti do provozniho vyuZiti.

Nejzajimave)si prispévek, piinasejici zcela novy a nesmimé zavaZzny pohled na
danou problematiku, prednesl prof. d e W a a rd z univerzity ve Wageningen. Jedna
se o princip pojmenovany MDR (multidrug resistence). Takto je oznaovana rezis-
tence bunék vici latkdm nejriznéjsiho charakteru, které kromé hydrofobniho &i
amfipatického charakteru nemaji spolu nic spoleéného. Tento jev byl poprvé obje-
ven v rakovinnych buiitkach savcl odolnych viici latkdm pouZivanym proti nado-
rim. Ve vétdiné pfipadii je MDR zplisobena nadprodukci P-glyceproteint, které
slouzi k vyluCovani nezadoucich latek z buiiky. V piipadé 1é¢iv nebo pesticidii se
jedné o jev z naSeho hlediska nezddouci. Z hlediska pfeZiti organismu vystave-
ného nejriznéjsim toxickym vliviim byl objeven ziejmé jeden z nejdilezitéjich
prozatim zndmych mechanismi.

U hub byla funkce MDR prokéazéna jen u kvasinek, u fytopatogent zatim nebyla
objevena, ale na zaklad¢ nepiimych dikazi lze tvrdit, Ze asi existuje. MDR vylu-
¢uje z bunky patogena pro néj toxické obranné latky hostitele — fytoalexiny a fy-
toncidy. Tento princip je zfejm& mimofadné dileZity u hub se Sirokym okruhem
hostitell a u polyfagnich $kudct. Oboji musi ¢elit odliSnym obrannym mechanis-
mim riznych hostitel. Lze si téZko predstavit, Ze by tak mohli ¢init spoustou spe-
cifickych mechanismii. Byl popsan univerzalni princip, ktery miize organismu
zajistit ,,ochranu® proti nejrizn&j$im toxickym latkam. Svou roli ma asi i v rezis-
tenci hub viéi fungicidim. MDR zfejmé hraje kliCovou roli i v biochemickych pro-
cesech, jimiz patogen napada hostitele, nebot’ z builky houby aktivné vylucuje
latky, které se na nich podileji, jako jsou toxiny, oligopeptidy a enzymy.

Tradi¢ni monotematicka celovederni piednaska byla tentokrat vénovana novym
perspektivam $lechténi rostlin na odolnost. Metody genetického inZenyrstvi pfines-
ly jiz fadu uspéchi, které jsou viak vefejnosti neznalou principii téchto metod pie-
ceilovany. Snadno byly ziskany transgenni rostliny v pfipadech, kdy Ize lehce
identifikovat pfislusny gen a cely selekéni proces provést v laboratofi. Typickym
piikladem je rezistence kulturnich rostlin viéi herbicidim. Pri Slechténi na rezis-
tenci vii¢i houbovym chorobam je situace zna¢né sloZit&jsi a bez zasadniho pokro-
ku v metodice zakladniho vyzkumu neni v sou¢asnosti realné vétsi vyuZiti téchto
metod. Odhaduje se, Ze pii soutasném stavu znalosti bude izolace jednotlivého ge-
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nu rezistence napf. vii¢i padli trvat 10-20 let pfi ndkladech n&kolik desitek milioni
dolari na kazdy gen. Mezitim miZe tento gen ztratit u¢innost.

Na konferenci byl zajimavy zcela odlidny zékladni pohled autoril, neZ na jaky
jsme byli dosud zvykli. Vysli z celosvétového obratu obchodu s osivy, ktery je
dvojnasobkem obratu obchodu s pesticidy. Pfitom chemické koncerny jsou uZ dnes
mezi pfednimi sv&tovymi vyrobci osiv. Autofi odvodili, Ze pokud bude obvyklych
10 % obratu vénovano na dalsi vyzkum $lechténi, pfedstavuje to jistou &astku,
a analyzovali, co lze s t¢mito penézi celosvétoveé délat. Hlavni problém vidi v zis-
kani penéz na $lecht&ni na rezistenci. Snadno se ziskaji penize na §lechténi na uréi-
té kvalitativni znaky duleZité pro primyslové zpracovani. To zaplati priimysl.

Slechténi na rezistenci vii¢i chorobam je ziskové nanejvyse u hybridd. U b&z-
nych odriid nepiinasi rezistence Zadny zisk navic. Jakmile da Slechtitel odriidu do
béZného péstovani, neni chranén proti mnoZeni odridy péstiteli. Hlavni ptekaZkou
vétsiho vyuziti metod genového inZenyrstvi ve Slechténi na rezistenci je jejich
sporna ekonomicka efektivnost. Dalsim velmi vaZnym problémem je odpor ochran-
cl prirody vii¢i uvadéni techto odriid do prirody a jejich poZadavek oznacovat pro-
dukty transgennich rostlin i pfi prodeji na trhu. Odezva vefejnosti je nejista. Je
pravdépodobné, Ze tyto produkty budou velmi vyrazné znevyhodnény v odbytu.

V diskusi byly probirany negativni zku3enosti s vyuZitim tkanovych kultur ve
Slechténi (rozkolisani znakil), s vyuZitim toxint patogeni pro selekci (ziskané ma-
teridly nejsou rezistentni v praxi) apod. Obrovsky rozvoj aplikace fungicidi proti
houbovym chorobam obilnin ukazuje, Ze usili $lechtitelt v tomto sméru selhalo,
nebo alespoii Ze vysledek neodpovida potieb& praxe.

Sympozium poskytlo piehled vyvojovych tendenci v ochrané rostlin proti hou-
bovym chorobam. Viechny pifednesené referaty vyjdou v plném znéni ve sborniku.

Ing. Karel Veverka, DrSc.
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TILLETIA CONTROVERSA (KUHN)

Synonyma: Tilletia brevifaciens G. W. Fisher, Tilletia nanifica (Wagner) Savulescu nov.
comb.

Snét’ zakrsla

Narodni nazvy: anglicky — dwarf bunt; némecky — Zwergbrand nebo Zwergsteinbrand;
francouzsky — carie naine; Spanélsky — caries enana

2. Halky snéti zakrslé (vlevo zma psenice,
vpravo zrna preménéna v halky snéti)

1. Rostliny psenice poskozené snéti

Hostitelé: PSenice (Triticum spp.) je hospodaisky nejvyznamnéjﬁlm hostitelem snéti
zakrslé. Vzhledem k biologii této snéti je napadana jen pSenice ozima. Byla popsana téz
na Zit&, je¢menu (v USA) a na dal3ich druzich z ¢eledi Gramineae (68 druhit), napi. Poa
Spp., Lolium spp., Festuca spp., Bromus spp., Elymus spp., Dactylis glomerata, Arrhe-
natherum elatius aj.

Geografické rozireni: Vyskyt snéti je znamy v Evrop& (Albéanie, Bulharsko, Ceské
republika, Francie, Italie, Lucembursko, byvala Jugoslavie, Mad’arsko, Némecko, Pol-
sko, Rakousko, Rumunsko, byv. SSSR, Slovenské republika, Span&lsko, Svédsko,
Svycarsko Turecko). V Afnce je rozsifena v Libyi a Maroku, v Asii v Afganistanu,
Irdku, franu a Turecku, v Americe v USA, Kanadg, Argenting, Uruguayi a v Oceénii na
Novem Zg€landé.

Epidemiologie: K infekci pSenice dochazi v &asnych ristovych fazich ptevazné sporami
z pudy a dale sporami pfena$enymi na obilce. Pii sklizni napadeného porostu se spory
8ifi vétrem na sousedni pozemKy. Spory si uchovavaji Zivotnost na obilkach a v pidé
3-10 let. Zistavaji kli¢ivé i po priichodu zaZivacim traktem zvifat. Ke kli¢eni vyZaduji
nizké teploty (0-8 °C, maximalné 10-12 °C), svétlo a jen urdity stupeii vlhkosti. Spory
dobfe kli¢i po 3-Stydennim vystaveni svétlu pi 5 °C. Povrch pudy je vhodnym
prostfedim pro kli¢eni spor. Sn&t’ zakrsla se vyskytuje ve vy3sich a stfednich polohach
se sn&hovou pokryvkou b&hem zimy. V niZinach se vyskytuje zvlast¢ v intenzivnich
obilnéfskych oblastech. V utuZenych piidach a pti m&lkém seti se zvy3uje jeji vyskyt.



Infekce nastava prevazné béhem zimy. Patogen vytvaii fyziologické rasy, které se lisi
virulenci k odriidam s riiznymi geny rezistence. Fyziologické rasy se uréuji na stejnych
odrudach jako rasy snéti mazlavé. Snét’ zakrsla se zpravidla vyznacuje vétsim rozsahem
virulence.

Hospodarsky vyznam: Skody spotivaji v pfimém sniZeni vynosu i kvality sklizng,
znehodnoceni osiva a v zamoreni pozemku na dobu az 10 roki. Pidni dezinfekce je
mozna, ale nakladnd, rovnéz mofidla s vy3si, ne viak uplnou i¢innosti jsou draha. Ztraty
aZ 30 % byly popsany na zamofenych pudach v Bavorsku.

Determinace: Napadeni se projevuje az b&hem dozravani p3enice tvorbou snétivych
halek — klubi¢ek v klasech napadenych rostlin, které jsou krat$i neZ zdravé rostliny
a maji zpravidla vice odnoZi (obr. 1 a 2). Klubicka (sori) jsou mens3i velikosti a kulovita
na rozdil od snéti mazlavé, ktera tvoii vétsi klubicka spise vejéitého tvaru. V klasu se
béhem tvorby klubicek odchlipuji plevy, takze napadené klasy jsou $irsi, roz¢epyfené.
Klubi¢ka jsou Sedohnéda, spory nahnédlé, kulovité, v priméru 19-24 pm (16,8-32 pm).
Na rozdil od snéti mazlavé (Tilletia caries) maji spory snéti zakrslé vy3si sit'ovani stény
bun&né (vy3ssi listy 1,5-3 pm) a mensi pocet vétsich mnohouhelnikovych prohlubni
(a, b). Casto se vyskytuji hyalinni sterilni buiiky (spory), jeZ jsou zpravidla mensi
v priméru 11-16 pm (9-22 pm) , s hladkymi sténami, nékdy v hyalinnim pouzdie
o tloudt’ce 2—4 pum. Vzhledem k zna¢né variabilité spor snéti zakrslé 1 snéti mazlavé
muze byt jejich rozlideni obtizné. V takovych pfipadech je tfeba k identifikaci vyuZit
rozdili v kli¢eni spor. Spory snéti zakrslé kli¢i po expozici na svétle nejdrive po tiech
tydnech pii teplotach pod 15 °C.

Sifeni: Snét' zakrsla se miiZe pfenaset na nezamotené pozemky kontaminovanym
osivem, pidou, hnojem, vétrem pii sklizni a téZ na zemé&délskych strojich.

a — spory snéti mazlavé
b — spory snéti zakrslé

Text: P. Barto¥, Perokresby: J. Volkova, Foto: J. Sedivy



BEET NECROTIC YELLOW VEIN FUROVIRUS

Rizomainie Fepy; Virus nekrotického Zloutnuti Zilek Fepy

Nérodni nazvy: anglicky — rhizomania disease of sugarbeet; némecky — Rizomanie der
Zuckerriibe, francouzsky — rhizomanie de la betterave

1. Zmnozeni postrannich kofinkl 2. Nekrotizace cévnich svazki
na cukrovce a nadorky na fezu kofenem

Hostitelé: Virus napada viechny kulturni rostliny druhu Beta vulgaris (cukrovka, krmna
fepa, Cervena fepa) a Spendt Spinacia oleracea. Piirozena infekce virem zatim nebyla
zjisténa u plevelu z Celedi Chenopodiaceae, ale tyto rostliny je moZné inokulovat
mechanicky v laboratornich podminkach.

Geografické rozdifeni: Evropa: Belgie, Bulharsko, Ceska republika, Francie, Italie,
Madarsko, Nizozemsko, Polsko, Rakousko, Rumunsko, Recko, Slovenska republika,
Némecko, Svycarsko, Svédsko, Velka Britanie, zemé byvalé Jugoslavie a byvalého
SSSR; Asie: éina, Japonsko; Severni Amerika: USA (stat Kalifornie)

V Ceské republice byla choroba poprvé zjisténa v roce 1982. V roce 1985 byla zjisténa
v okrese Mlada Boleslav, v roce 1993 v okrese Krométiz a v roce 1994 na novych
lokalitach v okresech Kroméfiz, Prerov, Olomouc a Znojmo.

Biologie: Choroba je plsobena virem nekrotického Zloutnuti Zilek fepy, ktery ma
ty¢inkovité Castice. Virus je experimentalng pfenosnv mechanicky rostlinnou tavou,
v piirod¢ se pienos na rostliny uskute¢iiuje piidni houbou Polymyxa betae (Keskin)
perzistentnim zpisobem pomoci pohyblivych zoospor. Houba patfi do ¢eledi Plasmo-
diophoraceae a virus se uchovava uvnitf trvalych sporangii shlukujicich se v cystospory.
Vektor Polymyxa betae je obligatni vnitrobun&ny parazit a napada drobné kofinky
a vladeni hostitelskych rostlin. Pro vyvoj a mnoZeni houby je dileZita pidni vlhkost
a teplota (optimum 25 °C). Virus miZe pfetrvavat v trvalych sporach vektora 15-20 let.



Hospodaisky vyznam: Vyse 3kod je ovlivnéna povétmostnimi podminkami v roce
péstovani. MiZze dojit ke sniZeni vynost o 50-70 %, sniZeni cukematosti na 5-10 %
a dochazi ke sniZeni vytéZnosti cukru v disledku zvy3eni podilu melasotvornych latek.

Zpusob ochrany: MozZnosti dokonalé ochrany proti chorob& neni mnoho a je nutné
uplatnit komplexni piistup. V oblasti agrotechniky jde o tpravu vodniho reZimu pudy
(odvodnéni, kypfeni podorni¢i) a v ptipadé zavlaZovani o mensi davky vody &astéji,
Casné seti cukrovky, niceni hostitelskych pleveli a delsi interval p&stovéni fepy.
Z hlediska fytosanitariho je diilezity disledny priizkum vyskytu choroby v souvislosti
s omezenim pfenosu na dalsi lokality a zamofeni cukrovari. V mezinarodnim méfitku
spoCivaji fytosanitami opatfeni v omezeni dovozu neupravovaného osiva fepy, piipadné
dovozu brambor z oblasti s vyskytem rizomanie. Chemicka ochrana spo¢iva v pouZiti
pidnich chemosterilanti k fumigaci piidy a v omezeni vyskytu vektora viru houby
Polymyxa betae. V USA je kombinace metod fumigace pidy a p&stovani tolerantnich
odrid fepy usp&$na. K perspektivnim metodam ochrany patii péstovani odriid cukrovky
tolerantnich k viru nekrotického Zloutnuti Zilek fepy, které na zamofenych pozemcich
dosahuji vy3Sich vynosii cukru nez odridy citlivé. K péstovanym a perspektivnim
odriidam patii Formula, Patricia, Rima, Ripost, Rhizofort, Roxane, Stratos a Rizor 95.

Zpusob zavlékani: Mezi hlavni zdroje a zplisoby $ifeni patfi infikovand zemina ze
sedimenta¢nich jimek cukrovarti se zbytky kofinkil napadenych rostlin. Vyznamna je
1 vétma eroze, Sifeni pomoci zavlahy a podél zavlahovych kanald, kultivace napadenych
pozemkii a ulp&la zemina na mechaniza¢nich prostfedcich. Siteni je mozné téz infiko-
vanou chlévskou mrvou a kejdou.

Determinace: Na listech se vyskytuji nespecifické ptiznaky Zloutnuti, listové ¢epele
mohou byt protazené a uzsi, fapiky listii prodlouZené. V pifipadé sucha a vy$Sich teplot
napadené rostliny rychle vadnou. Napadeni se projevuje vétsinou v ohniscich, ale také
plosné. U silné& napadenych rostlin dochazi ke Zloutnuti az k nekrotizaci listové nerva-
tury. Specifické piiznaky napadeni se projevuji na kofenech typickou vousatosti v di-
sledku nadmémé tvorby postrannich kofinkl (obr. 1). Na podélném fezu kofenem
napadenych rostlin cévni svazky nekrotizuji, ¢ervenaji a2 hnédnou a je patrné zmnoZeni
kofink a vrstva zvrasnéného a nadorovitého pletiva na obvodu hlavniho kofene (obr. 2).
K pfesnému a spolehlivému uréeni choroby je nutnd serologicka diagnostika viru
metodou ELISA ¢&i elektronova mikroskopie, piipadné vyuZiti biologickych testi na
indikatorovych rostlinach.

Text a foto: V. Bittner
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