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PURIFICATION OF HOP MOSAIC VIRUS AND PREPARATION
OF ANTISERUM SUITABLE FOR ELISA

Jaroslav POLAK, Jirt CHOD, Jitka PIVALOVA, Milan JOKES

Research Institute for Crop Production, Division of Phytomedicine,
161 06 Praha 6 - Ruzyné, Czech Republic

Specific antibodies against hop mosaic virus (HMV) were prepared. HMV
was multiplied in plants of tobacco Nicotiana clevelandii x Nicotiana
glutinosa. Homogenization of infected plants and purification of HMV was
done in 0.05M borate buffer pH 8.0. The virus was precipitated by 5%
polyethyleneglycol 6000 from sap of infected plants and purified by
differential centrifugation and centrifugation on sucrose gradient (10 - 40 %).
Virus fraction was obtained on ISCO fractionator and the rest of normal
proteins was removed by centrifugation on 20% sucrose cushion. HMV
suspension contained filamentous particles 650 nm long. HMV suspension
was used for immunization of rabbits. Animals were immunized intra
muscularly by HMV antigen with the Freund’s complete and incomplete
adjuvans. Two injections of antigen were applied intravenously. Titer of
antisera obtained was 1 : 512. Inmunoglobulins of HMV were isolated and
conjugated with alkaline phosphatase, HMV was detected with these
antibodies in infected plants of tobacco and hop.

hop mosaic virus; multiplication; Nicotiana clevelandii x N. glutinosa;
purification; electron microscopy; immunization; preparation of antibodies;
DAS-ELISA; hop plants

Hop mosaic is one of the first known plant viral diseases. In England (Wye,
Kent), it was observed as soon as in 1907 M ackenzie etal, 1929) and
described in 1923 (S a1 m o n, 1923). In number of hop varieties, the infection is
latent, the susceptibility is being found mainly in varieties of Golding type. Hop
mosaic is largely spread in Europe, for instance in Germany it has been described
bySchmidt and Klinkowski (1965), in Australiaby Cartledge
(1956), in North Americaby Scotland (1960), in Chinaby Yu and Liu
(1987) and in Japan by Sano and Shikata (1991). In South Africa on the
contrary, hop mosaic has not been found yet (von Wechmar etal., 1991).

In Czechoslovakia, hop mosaic occurrence was signalizedby Blattn ¥ and
Osvald (1949). Occurrence of fibrous particles in hop plants has been
established by B r ¢ 4k et al. (1966) propably in connection with hop mosaic.
Information about hop mosaic occurrence and its economical importance in
Czechoslovakia has been summarized by K ¥i Z (1967, 1973).
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Purification of hop mosaic virus (HMV) has been done for the first time by
B ock (1967) who determined in the same time same characteristics properties
and the length of fibrous particles of the virus (655 nm). Determination of other
properties of the virus, as well as improvement of purification and preparation of
a specific antiserum, have beendoneby Adams andBarbara (1980). These
authors have shown the suitability of 0.05M borate buffer with addition of
disodium pyrosulphite for extraction. The virus was precipitated by
polyethyleneglycol and then purified by differential centrifugation and by
centrifugation on sucrose gradient. The antiserum was prepared by intramuscular
immunization of rabbits by a purified virus preparation.

On the basic of obtained results, Barbara and Adams (1981) described
the hop mosaic virus and its properties and classified it as carlavirus.

In the beginning of the nineties, a programme aiming at recovering of
Czechoslovak hop varieties and production of virus-free plants has been started.
As the antiserum against HMV is not commercialized, the aim of our research work
was to prepare antibodies of our own. During the HMV purification, our work was
based above all on the research results obtained in England by Adams and
Barbara (1980).

MATERIAL and METHODS

Virusisolate,its maintenance and multiplication— The HMV isolate was obtained
from hop plants of Petham Golding variety with mosaic symptoms by mechanical
transmission onto plants of Nicotiana clevelandii x N. glutinosa crossing.
For homogenization, 0.02M phosphate buffer pl1 8.0 with addition of 1 % of coffeine
was used in a quantity of 3 ml per 1 g of infected hop leaves. The plants of tobacco
respondend by systemic mosaic and, after another transmission, by severe mosaic
symptoms. The virus has been then maintained and multiplied in Nicotiana clevelandii
x N. glutinosa plants. The tobacco plants were grown in glasshouse at 18 - 22 °C
(in summer even at 30 °C). In winter, artificial illumination was used and the day length
of 16 hours.

Nicotiana clevelandii x N. glutinosa plants were inoculated for HMV multiplication
in the stage of 10 to 12 true leaves. Systemic mosaic symptoms appeared after 10 to
12 days. Sixteen to 21 days after inoculation the infected leaves were used for HMV
purification.

Virus purification — HMV was purified by differential centrifugation and
centrifugation on sucrose gradient and sucrose cushion in the Spinco L8-55
ultracentrifuge (UC Spinco) and in the LMW K-24 centrifuge. Virus fractions
were separated on ISCO model 640 fractionator.
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Electronmicroscopy — The electromnicroscopy was used to control the HMV
purification process and to determine the purified virus. HMV suspensions were
diluted 1 : 2 and 1 : 5 by 4% solution of disodium phosphotungstate pH 7.5 and
incubated for 30 to 60 seconds. Then the samples were dropped onto electron
microscopic grids (Tesla Brno) covered by carbon coated formwar membrane. The
excessive suspension was removed by filter paper and after drying the samples
were observed by electron microscope Tesla BS 500.

Immunization of experimental animals and preparation of antiserum —
Schema of immunization of rabbits :
Istday 1.0 ml of antigen (A) + 1.0 ml of complete Freund adjuvans (FA)
intramuscularly (im)
7thday 1.0 ml A + 1.0 ml incomplete (i) Fa (im)
14th day 1.0 ml A intravenously (iv)
21stday 09 mlA+0.9mliFA (im)
43rdday 1.5ml A+ 1.5mliFa (im)
1.5 ml A (iv)
57th day blood taking
77thday 1.0ml A+ 1.0 mli Fa (im)
91st day day of bleeding

Two experimental rabbits were immunized. The antiserum was prepared by
separation of serum component from blood clot after two hours of incubation at
37 °C and 16 hours at 4 °C and by centrifuging for 30 minutes at 3,000 rpm.
The antisera titre was established by precipitation drop method.

Isolation of antibodies — Specific immunoglobulins were isolated from HMV
antiserum by a method used in IPO Wageningen, the Netherlands. Five mililitre
of antiserum were mixed with 10 ml of 0.06M of sodium acetate pH 4.8. The
antiserum was dialyzed against the same buffer for 24 hours at 4 °C (buffer three
times changed). To the antiserum 0.41 ml of octanoic acid was then added by drops
at continuous mixing. After 30 minutes mixing at 20 °C the precipitated
components were removed by centrifuging for 10 minutes at 8.000 rpm (MLW
K-24). The supernatant was dialyzed for four hours against 0.02M
potassium-phosphate buffer pH 7.2 (buffer twice changed). The antibodies volume
was diluted to 20 ml in buffer and mixed with 20 ml of saturated ammonium
sulphate for 30 min at 20 °C. The precipitated immunoglobulins were separed by
a 10 min centrifuging at 8.000 rpm. The sediment was diluted in 5 ml of distilled
water. Residues of ammonium sulphate were removed by a 24 hour dialysis against
0.02M potassium-phosphate buffer pH 7.2 (buffer three times changed). After
a short centrifugation (10 min., 8,000 rpm) the volume of antibodies after
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spectrophotometre measuring was adjusted to 1 mg/ml (Azg = 1.4). The prepared
IgG HMV was stored at -20 °C.

Conjugation of antibodies — The conjugation of antibodies by alkaline
phosphatase was carried out by a method used in IPO Wageningen, the
Netherlands. Alkaline phosphatase (Boehringer, Manheim) with enzymatic
activity 2.500 U/mg was used. 1.66 ml 0.02M potassium phosphate buffer pH 7.2
were mixed with 16.5 pl of 25% glutaraldehyde and with 0.5 ml of alkaline
phosphatase (5 mg) and incubated for 50 minutes in water bath at 25 °C. To the
solution 2.49 ml of IgG HMV (concentration 1 mg/ml) was then added and the
mixture was incubated for 75 minutes in water bath at 25 °C. The solution was
cooled in ice bath and dialyzed for 24 hours against 0.05 M Tris-HCI pH 8.0 (buffer
three times changed). Finaly 17 mg of bovine albumine were added and conjugated
antibodies were stored at 4 °C.

Virus antigen and testing of antibodies — Sap of Nicotiana clevelandii x
N. glutinosa plants, infected with the virus, was used as antigen for testing the
prepared antibodies. Sap from healthy plants of tobacco was then used as control.
Plant leaves were homogenized in 0.05M borate buffer, pH 8.0, 3 ml of buffer were
used per 1 g of leaves.

Purified virus, diluted with homogenization buffer (by geometric progression),
was used as antigen for elaboration of immunoenzymatic HMV detection.
Antibodies conjugated with alkaline phosphatase (Boehringer) were used. The
results were evaluated photometrically (MR-5000, Dynatech) at 405 nm.

RESULTS and DISCUSSION

Virus purification—Hundred grammes of leaves of Nicotiana clevelandii x N. glutinosa
plants infected with hop mosaic virus, two to three weeks after mechanical
inoculation were homogenized on electric press (Polldhne) in 500 ml of 0.05M
borate buffer pH 8.0 with addition of 5 g (1%) of disodium pyrosulphite. Virus
containing sap was pressed through nylon cloth and centrifuged at 4 °C in the UC
Spinco in 45 Ti rotor for 20 minutes at 15,000 rpm. Five percent PEG 6000 and
6% NaCl were added to the supernatant and stirred for 60 minutes at 4 °C. Then it
was centrifuged in 45 Ti rotor in the UC Spinco for 40 minutes at 15,000 rpm. The
sediment was resuspended in 0.05M borate buffer pH 8.0 (in a quantity of 1/15 of
the initial volume) and centrifuged at 4 °C in the K-24 centrifuge for 15 minutes
at 15,000 rpm. The sediment was removed, the supernatant centrifuged for
50 minutes in rotor 50 at 45.000 rpm in UC Spinco.

The sediment was then resuspended in 0.05M borate buffer pH 8.0 (in 4 ml) and
stirred for 60 minutes at 4 °C. After separation in the K-24 centrifuge for 10 minutes
at 15,000 rpm the supernatant was centrifuged on sucrose gradient (10 to 40 % of
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sucrose in 0.05M borate buffer pH 8.0) and virus fraction separated on ISCO
fractionator. Virus fraction diluted in borate buffer was centrifuged in UC Spinco,
in SW-28 rotor for 120 minutes at 26,000 rpm.

The virus containing fraction was separated by the ISCO fractionator, controlled
by electron microscope, loaded onto 20% sucrose cushion (25 ml) and centrifuged
in UC Spinco in 50.2 Ti rotor for 120 minutes at 40,000 rpm. The sediment was
diluted in 2 ml of physiological solution, shortly centrifuged at 10,000 rpm and the
obtained preparation was used for immunization of experimental animals. The
HMYV suspension was stored at 4 °C.

We have proved the suitability of plants of N. clevelandii x N. glutinosa for
HMV multiplication in comparison with plants of N. glutinosa that grow more
slowly and less. After HMV centrifugation on sucrose gradient the suspension of virus
still contains residues of normal proteins. Therefore additional centrifugation on
sucrose cushion proved useful.

Electronmicroscopy - The electronogramme of HMV preparation is presented
in Fig. 1. Particles of the virus were being determined in control samples taken
during the purification. The highest number of particles was found in preparations
of purified virus. The shape and the size of particles correspond to data from
literature (Adams, Barbara, 1980; Barbara, Adams, 1981).
The purification of HMV for immunization of animals was made four times.

1. An electronogram of the filamentous particles of the hop mosaic virus. Direct magnification
10 000 x. Total magnification 34 700 x.
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Antisera — The antisera titre reached the level of 1 : 128 when taking blood on the
57th day from the beginning of immunization. After bleeding of rabbits-on the 91st day
from the beginning of immunization, the antisera titre were 1 : 512. The antisera did
not react with sap of healty Nicotiana clevelandii x N. glutinosa plants.

Antibodies and detection of HMV by ELISA — Optimal concentration of IgG
HMYV for coating of plates was 1 pl/ml. Optimal dilution of IgG HMV conjugated
with alkaline phosphatase was 1 : 200.

Absorbance values of samples of sap from healthy plants of tobacco were 0.01
- 0.02 and those from healthy plants of hop 0.05 - 0.07. Absorbance values of
samples of sap from tobacco plants infected with HMV were 0.2 - 1.3 and those
from hop plants infected with HMV were 0.6 - 0.8. Samples of antigen were diluted
1:15in PBS buffer. Samples of sap from hop plants were prepared by homogenization
of 1 g of leaves in 5 ml PBS pH 7.4 with 0.05 % Tween, 2 % polyvinylpyrrolidone
and 0.2 % egg albumine.

Obtained results proved the suitability of prepared HMV antiserum and isolated
antibodies for the detection of hop mosaic virus by ELISA in infected plants of
tobacco and hop.
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J. Poldk, J. Chod, J. Pivalovd, M. Jokes§ (Vyzkumny iistav rostlinné vyroby,
Praha-Ruzyné)

Purifikace viru mozaiky chmelu a priprava antiséra vhodného pro ELISA

Byly piipraveny specifické protildtky proti viru mozaiky chmelu (HMV). Virus
mozaiky chmelu byl mnoZen v rostlindch tabdku, kiiZence Nicotiana clevelandii x
N. glutinosa. Homogenizace infikovanych rostlin a purifikace HMV byla provedena
v 0,05M boritovém pufru pH 8,0. Ze §tavy z infikovanych rostlin byl virus sraZen
polyethylenglykolem 6000 do koncentrace 5 % a dale &iSté€n diferencialni centrifugaci
a centrifugaci na sachar6zovém gradientu (10 - 40 %). Po odebrani frakce obsahujici
virus na frakcionatoru ISCO bylo oddéleni viru od normalnich proteinii dokon&eno
centrifugaci na 20% sacharézovém polstari. Purifikovany preparat obsahoval vldknité
Castice 645 nm. Purifikovany HMV byl pouZit k imunizaci kralikd. Zvifata byla
imunizovdna intramuskuldrn& antigenem HMYV s Freundovym kompletnim
a nekompletnim adjuvans. Dvé injekce antigenu byly aplikovény intravenézné. Titr
ziskaného antiséra byl 1 : 512. Izolované IgG HMYV byly konjugoviény s alkalickou
fosfatasou. Pomoci DAS-ELISA byl HMV stanoven témito protilitkami v infi-
kovanych rostlinich tabdku a chmelu.

virus mosaiky chmelu; Nicotiana clevelandii x N. glutinosa mnoZeni; purifikace;
elektronova mikroskopie; imunizace; priprava protilatek; DAS-ELISA; rostliny chmelu
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THE STUDY OF PYRENOPHORA TERES (DIED.) DRECHS.
POPULATION ON THE TERRITORY OF THE CZECH REPUBLIC

Véra MINARIKOVA

Cereal Research Institute, Havlickova 2787, CS-767 41 KroméfiZ, Czech Repubic

Populations of the facultative parasite Pyrenophora teres sampled at six
locations in the Czech Republic have been cloned partially. One hundred
clones were tested using a laboratory method of testing the separated primary
barley leaves in benzimidazole solution. This effective method enables us
to evaluate the reaction already five days after inoculation by means of
0 - 4 grade scoring scale. A set of 15 varieties was tested whose resistance
is controlled by one gene at least: CI 2750, CI 9819, Ellice, Tifang, CI 9825,
CI 9820, Marocco, Arabische, Norbert, CI 739, CI 5791, CI 4929, Rojo and
Steudelli. A check susceptible variety was Beate.

barley; Pyrenophora teres (Died.) Drechs. variability; laboratory test

Pyrenophora teres (Died.) Drechs. is a facultative fungal parasite which
infects both spring and winter barley. Distribution of the disease is associated
with favourable weather conditions, agronomic practices, and at last but not
least, the infection depends on a varietal sensitivity.

Yield losses caused by the above mentioned pathogen can vary to considerable
amounts. Mostly, an interval of 20 - 30 % isreported(e.g. Vdtiovd, Benada,
1981). Problems of net blotch are of great interest in some countries due to its
economic importance. In Canada, for instance, net blotch infected by P. teres
f. maculata has become a prevailing fungal disease in spring barley while
winter barley is infected by P. teres f. teres more frequently (Berg,
Rossnagel, 1991).

Over recent years, the infection has remained on a very low level in the
Czech Republic. The situation is not the same in all regions. Isolates differ
not only with weather conditions of certain locations but differences are
significant even within a pathogen population of a location studied
(Afanasenko,Levitin, 1979).

This intraspecific variability can be caused by possible mutual crossing of
P. teres and P. graminea(Smede gard-Peterson, 1977), parasitizing
on many grass species of Gramineaceae family as well as possibilities of sexual
and asexual reproduction. The existence of two morphological forms P. teres
f. teres and P. teres f. maculata is confusing(Smedegard-Petersen,
1971).
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MATERIALS and METHODS

In the 1992 growing season, infected barley leaves were collected on the territory
of Bohemia and Moravia. Places with higher incidence (mostly neigbouring with
winter barley or near a field dung-yard) are preferred rather than possibility of
a variety identification. The collection was always conducted on larger areas, never
by random sampling of a few infected leaves at one site.

Leaves showing P. teres symptoms were sterilized on surface with copper
sulfate pentahydrate solution (5 min.) and washed with distilled water (3 min.) in
laboratory. Leaf segments were placed in Petri dishes on potato-lactose agar with
soluted copper sulfate petahydrate (200 g of potatoes, 5 g of lactose, 0.05 g of
CuS0,.5H,0, 15 g of agar, 1,000 ml of distilled water). In 48hours conidia began
to form on mycelium which had grown through the agar. They were further cloned
and inoculated on the agar of the same composition.

Cultures of individual clones were incubated for four days at a light regime of
8-hour day and 16-hour night, after producing a substantial mycelium base at eight
hours under fluorescent tubes and 16 hours under UV-light. The laboratory
temperature was 21+1 °C.

The inoculum was prepared from one to six agar plates depending on sporulation
intensity. Conidia were scraped away with scalpel and mixed in distilled water.
The inoculum was filtrated through double mull and mycelium fragments were
removed. Concentration was determined by using a micropipette — a number of
conidia contained in 5 pl drop was counted under a microscope. The optimum
ranged from 20 to 30 conidia per 5 pl, i.e. 5,000 conidia per ml. Tween 80 wetting
agent was added to the inoculum.

For testing a selected assortment a laboratory method of testing the separated
primary barley leaves in benzimidazole solution (0.005 g/I) was chosen ( studying
stay at the Institute of Plant Protection in St. Peterburg, Dr. Afanasenko, 1990.)
Glass bars wrapped up in filter paper soaked with benzimidazole solution, which
guaranteed continual biochemical processes, were placed on photo-dishes. These
segments ca 13 mm long were put at an adequate number to tested clones in five
replications. Using capillary tubes drops of conidium suspension at a volume of
0.02 - 0.03 ml were applied. Then dishes remained on day light; after 24 hours they
were placed under continuous light of fluorescent tubes. The effective method
enabled us to evaluate the reaction after five to six days (depending on temperature)
with aid of O - 4 grade scoring scale. The ,,0 value was included into the scoring
scale in contrast with a scoring system of the Institute of Plant Protection in
St. Peterburg (Afanasenko, 1977), though it does not mean an absolute
absence of symptoms. '

A setof 15 varieties, whose the resistance is controlled by one gene at least, was
tested: CI 2750 (Canadian Lake Shore), CI 9819, CI 9825, CI 9820, CI 739
(Manchurian), CI 5791, CI 4929 (Harbin), Tifang, Rojo, Steudelli, Marocco,
Arabische, Ellice, Norbert. As a check a susceptible variety Beate was used.
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The differential assortment was evaluated with calculating a mean of
replications and subsequent classifying for susceptible (+) and resistant (-)
varieties according to 0 - 2.0 (-) and 2.1 - 4.0 (+). Resistant varieties were
ranked and frequencies of individual clones at locations KroméfiZ (34 clones),
Katetinky (20 clones), Chrlice (15 clones), Odry (20 clones), Pusté Jakartice
(4 clones) and Hradec nad Svit. (7 clones) were assessed.

RESULTS

Microscopic observations of individual clones revealed considerable
differences not only in cultures of locations but as well as among clones within
a population. JdanoSovd (1987) reported different colouring of an air
mycelium: dark at seven locations in contrast with light of the rest of 13 isolates
from the Slovak Republic. She also noticed a highly significant difference in
reproduction abilities of these isolates. When determining an inoculum
concentration we often face the fact that it was necessary to use even seven
Petri dishes with cultures in order to obtain optimum in some clones. On the
contrary, in other clones a number of conidia in one Petri dish fully secured an
optimum concentration. These clones were very aggressive in testing (Chrlice
5/1, Chrlice 4/2, Svitavy 4/1, and Svitavy 11).

One hundred clones at six locations on the territory of Bohemia and Moravia
were gained as follows: 34 clones at KromériZ location, 20 - Katerinky and
Odry each, 15 - Chrlice, 7 - Hradec nad Svit., and 4 - Pusté Jakartice. According
to a number of clones infecting individual cultivars of the different assortment
Table I presents 72 pathogen pathotypes in 15 varieties. The susceptible variety
was Beate. However, it was resistant in 30 % of cases, particularly in Kromériz
population (52.9 %). It could be explained by the fact that at the location of
Kromériz, the pathogen was collected just in the Beate variety which was used
as a susceptible variety in the field trials with fungicides. The population of
KromériZ was analyzed separately due to a higher number of clones obtained
(Table II). In this case, the order of variety resistance changed (Table III); only
CI739 and susceptible Beate remained the first and the last, respectively. Based
on the analysis of the population from Kromériz, 21 pathogen pathotypes were
determined and as well as the total population, the number of pathotypes is ca
72 % of clones tested. The frequency of clones which do not break any of
varieties is also high: in Kromé&riZ population - 26.46 % and in a total number
of 100 clones - 19 %.

Simultaneously, response means of varieties selected with 20 clones of
Kromériz location in 1991 and 1992 were compared. The value (1.2) remained
the same only in CI 2750. In the other genotypes the difference is highly
significant (up to 0.6 grade in the Arabische variety).
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I. An analysis of P. teres population on the territory of Bohemia and Moravia

Variety

A B

C

D E

1123456789123412312345612341

1.CI739

2. TIFANG
3.CI9819
4.CI 2750
5.CI 9825
6.CI 4929

7. STEUDELLI
8. MAROCCO
9. ARABISCHE
10.ROJO

11. NORBERT
12. CI 5791

13. C1 9820

14. ELLICE
15. BEATE

0 - 4 grade scoring scale:

Over recent years, Pyrenophora teres (Died.) Drechs. has occurred only in low
amounts on the territory of Bohemia and Moravia. It could be explained by weather
conditions during growing seasons. When collecting infection materials it was
necessary to look for special places (next to winter barley, near a field dung-yard
or in wheel tracks). For instance, the Akcent variety was highly infected at
Katefinky location where a field dung-yard was located on the upper part of
a sloping field in which Akcent was grown, and nitrogen substances were present
at higher contents far away from the dung-yard. The infection could develop

resistant

0.0-2.0()

susceptible 2.1-4.0 (+)

DISCUSSION

successfully under favourable conditions in a laboratory.
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Clone frequency:
Most of cloneshad 1,except: Al 19 D1 2 B4 2 H6 2

Bl 5 Gl B9 2

w

P. teres f. maculata has not been described on the territory of Bohemia and
Moravia until now. Isolates were taken from leaves infected by u classical net
form of P. teres or from leaves infected by small streak symptoms. In spite of
that, some symptoms on leaf segments were exceptionally rather of a spot type.
This reaction can be caused by environmental factors too.

Biological specialization was described already in the early 1940s. At the end
of the 1960s, Khan and Boyd (1969a) investigated physiological
specialization of the above mentioned pathogen in Australia. They identified
three pathotypes as well as later Tekauz andMills (1974),andTekauz and
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II. An analysis of P. teres populations at KroméfiZ location

Variety

1.CI739 i e R e e e RS N e G e e e R be e v e e
2.ROJO T
3.CI9825 e R - e T
4.CI1 4929 P S S S

5.CI2750 SRR e L S I R S
6. TIFANG S R I B R R N 4

7.NORBERT w0 @ e me m s e e ok s e e e @ e B
8.CI19820 T I B T S I SR
9.CI9819 R =B R +

10. ELLICE sow o oo ow @ s W e B
11. STEUDELLI S ™ L T
12. ARABISCHE L
13. MAROCCO T S T
14. CI 5791 e
15. BEATE o e w e e e e e o e

+ + + 4+ |= =

+ + + o+ + +
i '
i
+ + + 4+ + +
)
+ + + + + + +
+ 4+ + + 0+ o+ o+ o+ o+
+ + + v+ '
+ 4+ + + + + 0+ o+ o+

0 - 4 grade scoring scale: Most of the clones had 1, except: A19 B4 2
resistant 0.0 -2.0(-) ' B14 B62
susceptible 2.1 - 4.0(+)

Buchannon (1977). While Afanasenko and Levitin (1979)
formed a set of seven differentials and identified 80 pathogen pathotypes with them,
Gacek (1989)chose 19 pathotypes among 45 isolations using six differentials.
It corresponds to Tekauz’s finding (T e k a u z, 1990) that the pathogen variability
will be much higher than the above mentioned papers reported. He supposes much
higher number of pathotypes which depends on several factors as follows: a higher
number of isolates tested, larger area of collected materials, presence of both
symptomatic forms, differences in varieties grown and last but not least, a specific
combination of differentials with different genetic backgrounds of their resistance.
That is confirmed by this paper when 72 pathotypes were characterized among a
not very high number of clones tested (100) in 15 varieties. It can be supposed that
a number of pathotypes could theoretically reach a value of mathematical
expression of maximum combination number for a given number of differentials
'using a sufficient number of clones.
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III. The order of varieties in the differential assortment

Population Percentage Population Percentage
of six locations of virulent clones of Kroméfiz of virulent clones
CI 739 7.0 CI 739 29
TIFANG 12.0 ROJO 29
CI9819 16.0 CI1 9825 8.8
CI 2750 18.0 CI14929 11.8
CI 9825 21.0 CI 2750 11.8
CI 4929 28.0 TIFANG 14.7
STEUDELLI 30.0 NORBERT 14.7
MAROCCO 34.0 CI 9820 17.7
ARABISCHE 40.0 CI 9819 20.6
ROJO 41.0 ELLICE 20.6
NORBERT 43.0 STEUDELLI 20.6
CI5791 48.0 ARABISCHE 23.5
CI 9820 49.0 MAROCCO 26.5
ELLICE 50.0 CI5791 29.4
BEATE 70.0 BEATE 47.1

0-4 grade scoring scale

Table IV shows significant differences between 1991 and 1992 years when
20 clones of the population were tested in a selected set of 10 varieties. Similarly,
the findings on significance differences between individual cultivars in a certain
space of time corresponds with Tekauz’s presumption (1990) who stated
differences between populations of 1985 and 1990.

IV. Analysis of variance in 20 clones of KroméiiZ population

Variety 1991 1992 Variety 1991 1992
1.CI2750 1.2 1.2 6. MAROCCO 1.2 0.8
2.CI9819 1.1 0.6 7. ARABISCHE 1.4 0.8
3.CI2259 0.9 0.8 8. ROJO 1.1 0.7
4.C19825 1.1 0.7 9. FEMINA 1.7 1.3
5.K 4306 1.6 1.1 10. MALVAZ 1.9 1.5

0 - 4 grade scoring scale
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CONCLUSION

Regarding a significant variability in P. feres it is worth testing genotypes with
populations of certain locations particularly traditional malting barley regions. The
presented testing of separated leaves in benzimidazole solution is an optimum
method for this purpose. There are significant differences in varietal responses at
individual locations. Thus, a genotype which is susceptible at one location can be
more or less resistant at the other one.

Genetic resources, the resistance of which is controlled by one resistance gene
at least and showed their resistance at more than one location, were used in
a hybridization programme.

Detection of effective resistance resources to P. feres for certain growing regions
is also an aim of an international project which has been initiated by Dr.
Afanasenko from the Institute of Plant Protection in St. Peterburg. It is called
»Creation of a gene bank of resistance to Pyrenophora teres and international set
of barley differentials for analyzing pathogen population®. And this paper is a part
of it.
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Studium populaci Pyrenophora teres ( Died.) Drechs. na tizemi Ceské republiky

Castetné byly v roce 1992 rozklonovany populace fakultativniho parazita Pyre-
nophora teres ze 3esti lokalit Ceské republiky. Sto kloni bylo testovéno laboratorni
metodou testace oddélenych prvnich listd jeEmene na roztoku benzimidazolu. Na
odstiizené segmenty jsou nanaSeny pomoci kapildrek kapky konidiové suspenze o
koncentraci 5000 konidii/ml. Efektivni metoda umoZiiuje vyhodnoceni reakce uZ po
péti dnech od inokulace 0-4 bodovou stupnici. Testovan byl soubor 15 odrid, jejichZ
rezistence je podminéna minimdln€ jednim genem: CI 2750, CI 9819, Ellice, Tifang,
CI 9825, CI 9820, Marocco, Arabische, Norbert, CI 739, CI 5791, CI 4929, Rojo,
Steudelli. Kontrolni ndchylnou odriidou byla odriida Beate. Systém hodnoceni umoZnil
sestaveni diferencia¢ni tabulky, svéd¢ici o vyrazné vnitrodruhové variabilité patogena.
Nejvétsi zastoupeni ma patotyp nepiekondvajici Zddnou z rezistentnich odrid (19).
VyS83i je procento avirulentnich klond u lokality Kromé&fiZ (26). Poradi rezistence odrid
na této lokalité se lisi od poradi odrud vyplyvajici z analyzy vSech lokalit. V obou
pripadech je v8ak na prvnim mist& odrida CI 739.

jemen; Pyrenophora teres (Died.) Drechs.; variabilita; laboratorni test
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INTRODUCTION OF PREDATORY MIDGE APHIDOLETES
APHIDIMYZA (RONDANI) FOR CONTROL OF COTTON APHID,
APHIS GOSSYPII GLOVER, ON GREENHOUSE CUCUMBERS

Frantifek KOCOUREK, Jana BERANKOVA, Vojtéch JAROSIK!

Research Institute for Crop Production, CS-161 06 Praha-Ruzyné;
ICharles University, Faculty of Sciences, Vinicnd 7,
CS-128 44 Praha 2, Czech Republic

The control of cotton aphid, Aphis gossypii (AG), by the predatory midge
Aphidoletes aphidimyza (AA), was investigated by pest in the first method
(artificial infestation by AG with two following releases of AA, seven days
apart), in a cucumber greenhouse stand (1,000 m?). The experimental rate
of increase of AG in day degrees (DD) was compared with intrinsic rate of
increase (rp) in DD scale at two release rates (2 AG : 1 AA pupa, 1 AG: 1
AA pupa). The rate of AG increase did not indicate an influence of AA on
AG growth at release rate of 2 AG : 1 AA (12 pupae per m?). A weak
influence on AG density but no control below economic threshold appeared
at 1 AG : 1 AA release rate (22 pupae per m?). The inefficient control may
be attributed to high temperatures in the experimental greenhouse.

biological control; predator; prey release rate; pest in first method

The biological control against greenhouse vegetable pests was applied in
the Czech Republic on nearly half area of greenhouse plots (about 45 ha) in early
1900s. The methods of biological control appeared to be efficient against the most
widespread pests: two-spotted spider mite, Tetranychus urticae Koch, by predatory
mite Phytoseiulus persimilis Athias-Henriot, and greenhouse whitefly,
Trialeurodes vaporariorum Westwood, by parasitic wasp Encarsia formosa
Gahan (Jaro §ik, 1989, 1990). However, the system of biocontrol was now
temporary disturbed by invasion of western flower thrips, Frankliniella
occidentalis (Pergande), (Jaro §ik, 1991), and cotton aphid, Aphis gossypii
Glover (AG),(Kocourek etal, in press).

A promising biological control agent for aphids in greenhouses is a predatory
midge Aphidoletes aphidimyza (AA) M arkkula et al, 1979). Different
methods of AA introductions were studied (Bondarenko, 1975;
Uschenkov, 1975, 1977; Asyakin, 1977; Bondarenko,
Moiseev, 1978; Gilkeson,Klein, 1981; Gilkeson, Hill, 1987,
Herpai, 1991; Kuo-Sell, 1989; Lamparter, 1992). The most
predictable control has been achieved by releasing of a known quantity of pupae
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based on aphid density or greenhouse floor area atregularintervals(M ark k ul a,
Tiittanen, 1977).

We studied a possibility of AG control on greenhouse cucumber plants by pest
in the first method based on artificial infestation by aphids with two following
introductions of AA pupae.

MATERIAL and METHODS

Experiments were carried out in a greenhouse of a floor area 1,000 m? in M&Inik
(Central Bohemia, Czech Republic) on cucumbers cv. Sandra in 1989 and 1990.
The AA introduced was obtained from a mass rearing laboratory (Labico, Holede¢
u Zatce), and the stock AG population for artificial infestation from production
greenhouse stands.

In 1989, a pest in the first method with a total release rate about 2 AG : 1 AA
pupa was used. The artificial infestation by AG was carried out on plants with about
40 leaves. Regular patches of 25 - 30 apterous parthenogenetic nymphs of AG were
established per each 50 leaves on June 15. The AA was applied in containers with
pupae before hatching. The containers were regularly placed on wire construction
among AG patches. The first introduction of 9,000 pupae was carried out
on June 21, the second introduction of 3,000 pupae was on June 29. In 1990, a pest
in the first method with a total release rate about 1 AG : 1 AA pupa was used. The
artificial patches of AG were established by the same way as before but on young
plants (with about 12 leaves) on April 4. The first AG introduction of 14,300 pupae
was carried out on April 11, the second introduction of 5,900 pupae on April 19.

Mortality and sex ratio of introduced AA pupae were checked in one container
(600 pupae) at each introduction. The number of AA larvae and AG adults and
nymphs was recorded once or twice a week on ten cucumber leaves. A greenhouse
AG : AA rate was calculated as proportion of AG larvae to AA numbers. The rate
of AG increase was evaluated as aregression slope of logarithms of AG mean values
per leaf on day degrees (DD) (the sum of temperature above lower development
threshold 5.8 °C when aphid development ceases). The regression slope was
assessed for data from the time of AG artificial infestations to July 3, 1989, and to
April 26, 1990. The slope was compared with intrinsic rate of increase (ry, = 0.022)
in DD of the aphid. The rpremains nearly constant over a wide range of greenhouse
temperatures (K ocourek etal, in press). The greenhouse temperatures were
measured by covered termohygrographs placed in the experimental stand.

RESULTS

In both years, AA pupal mortality was lower at the first than at the second
introduction, and proportion of female was lower at lower mortality. The
differences in mortality and sex ratio between years were low (Table I).

The rate of AG increase (Table II) was about 0.002 higher than that corresponded
to the r, in DD at 2 AG : 1 AA release rate, and lower at release rate of 1 AG : 1 AA.
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1. Pupal mortality and sex ratio of predatory midge, Aphidoletes aphidimyza, in one randomly
chosen container (600 pupae) at each introduction

Date of introduction Pupal mortality [%] mflzx' rfzt:w?ale
June 21, 1989 13.8 1:1.6
June 29, 1989 38.1 1522
April 11, 1990 15.1 1:1.6
April 19, 1990 20.2 1:2.1

At 2 AG : 1 AA release rate a maximum greenhouse ratio AG : AA of 114 : 1 was
found 12 days after the first AA introduction. Maximum density of AA larvae reached
20.4 per leaf. At 1 AG : 1 AA release rate, a maximum greenhouse ratio 27 AG : 1 AA
appeared 22 days after the onset of experiment (15 days after the first AA introduction),
and a maximum AA density found was 119 larvae per leaf. After the peak abundance
both AG and AA populations decreased. The decline of AA was higher than AG and led
to final ratio of 4,241 AG : 1 AA at the end of experiment (Fig. 1).

IL. The rate of increase of cotton aphid, Aphis gossypii, evaluated by regression slope of
logarithms of mean aphid numbers on day degrees (DD)

Experimental time [days] i e?eca;eﬁle Rat?dzgeae.azz{?;se r SE
June 15 - July 3, 1989 231 0.0211 0.999 0.043
April 4 - April 26, 1990 1:1 0.0171 0.991 0.332

AA = predatory midge Aphidoletes aphidimyza, AG = A. gossypii, r = coefficient of correlation,
SE = standard error

Therate of AG increase thus indicated no influence of AA on AG density atrelease
rate of 2AG : 1 AA in 1989. The course of AG population dynamic at 1 AG : 1 AA
ratio suggested a possible weak influence on AG density but no control of AG
numbers in 1990. The slower rate of AG increase before the peak abundance than
corresponded to ry, might be attributed to AA increase (Fig. 1). But the decline of
AG population after the peak is most probably a consequence of a crowding effect
causing an aphid dispersion from patches due to high density (2,500 - 3,000
individuals per leaf).

DISCUSSION

In the former USSR, Uschenkov (1975) found low release rates of
200 AG : 1 AA keeping the pest on cucumbers below economic injury levels. In
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1. Above: The intrinsic rate of increase of cotton aphid, Aphis gossypii (AG), in degree days (DD)
calculated from Kocourek et al (in press) ( - - -), and the course of AG increase in the
experimental greenhouse (—) plotted as logarithms of mean values of AG intrinsic rate of increase
per leaf, in 1989 with release rate 2 AG: 1 A. aphidimyza (AA), and in 1990 (1 AG : 1 AA)
Below: The greenhouse AG : AA rate (proportion of AG numbers to AA larvae per leaf) in 1989
and 1990 (log scale) '

other USSR studies, higher release rates were necessary for an efficient control of
the aphid: 20 AG : 1 AA and 40 AG : 1 AA (Uschenkov, 1975;
Storozhkov et al, 1981), and even 1 AG : 1 AA and 4 AG : 1 AA
(Asyakin, 1977). For green peach aphid, Myzus persicae (Sulzer), a release
rate of 3 aphids : 1 AA at 14-day intervals controlled the aphid on peppers in Finnish
greenhouses M arkkula Tiitanen, 1974, Markkula, 1978), and on
peppers and tomatoes in a greenhouse in the USA (M eadow et al., 1986).
Gilkeson and Hill (1987) have achieved a green peach aphid control at
initial 3 aphids : 1 AA and 10 aphids : 1 AA ratios under winter greenhouse
conditions (21 °C daytime maximum, 15 °C night minimum) but not in
a subsequent experiment when daytime temperatures were 23 - 26 °C.

In our experiments, daytime maxima often reached about 30 °C and night minima
did notdecline below 19 °C. Fecundity is much higher, and development time much
shorter for AG than AA at the high temperatures (Kocourek et al, in press;
H a v elk a, 1980). Consequently, an efficient control of AG by AA has not been
achieved, and the pest in the first method appeared an unsuitable strategy.

Different temperatures in greenhouses, correlated with latitude, may be an
important cause of the wide fluctuation of the range of release rates for efficient
control in different geographical areas. Also great intraspecific differences in
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ecological parameters of AA (Havelka, Zemek, 1988) and AG
(Kocourek etal,inpress) populations may be very important for establishing
a reliable release ratio.

Under the conditions of high greenhouse temperatures, a more effective
procedure for an onset of an efficient biocontrol may be a regular monitoring of
AG occurrence than the pest in the first method. At a low AG density, the
effectiveness of two recently suggested methods might be verified: an open rearing
unit of AA on cereal aphids (Ku o - S e 11, 1989), and a simultaneous release of
AA with parasitic wasp Aphidius matricariae (Halliday) (Her p a i, 1991).
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Introdukce dravé bejlomorky Aphidoletes aphidimyza (Rondani) k regulaci
msSice bavinikové Aphis gossypii Glover na sklenikovych okurkach

Byla studovana moZnost ochrany sklenikovych okurek pred mSici bavinikovu vyuZi-
tim introdukce dravé bejlomorky.

Pokusy probihaly ve skleniku o ploSe 1000 m? v Mélnice na okurkéch odridy Sandra
v letech 1989 a 1990. Drava bejlomorka pro pokusy byla doddna v kokonech firmou
Labico, Holede& u Zatce. MSice bavinikovd pochézela z populaci ziskanych
z provoznich skleniki. V obou letech byl pfi kaZzdé introdukci bejlomorky zjisfovén
pomér pohlavi a mortalita v jednom kontejnerku. V obou letech byly listy okurek
infestovany 25 aZ 30 jedinci apternich partenogenetickych nymf mSice bavinikové.
V roce 1989 byl vychozi stav populaci m$ice bavinikové a dravé bejlomorky v poméru
dvé m3ice na jednu kokonu (12 kq)konﬁ nal mz). v roce 1990 v poméru jedna mSice
na jednu kokonu (22 kokond na m”).

Pomér mezi poétem larev bejlomorky a po&tem nymf a dospélcti mSic byl zjistovan
na 10 listech okurek jednou aZ dvakrét tydné. Rychlost ristu populace msice bavinikové
byla stanovena regresi mezi logaritmem prumérného poétu msic na list a hodnotami
dennich stupiid nad prahem 5,8 °C. Teploty ve sklenicich byly méfeny pomoci termo-
hygrografii umisténych v porostu okurek.
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Rozdily v moratlit¢ a v poméru pohlavi dravé bejlomorky mezi roky byly malé
(tab. I). Rychlost riistu populace m3ice bavlnikové v zdvislosti na dennich stupnich po
introdukci dravé bejlomorky (tab. I a obr. 1) se jen mdlo liSily od hodnoty vnitfni
rychlosti ristu populace (rm = 0,22), které mSice bavinikova dosahuje pfi konstantnich
teplotéch bez vlivu regula¢nich faktori.

V roce 1989 byl nejuZsi pomér mezi mSici bavinikovou a bejlomorkou 114 : 1 za
dvandct dni po prvni introdukci bejlomorky (pfi po¢tu 20,4 larev bejlomorky na list).
V roce 1990 byl nejuZzsi pomér mezi mSici bavlnikovou a bejlomorkou 27 : 1 za patnact
dni po prvni introdukci (pfi poctu 119 larev bejlomorky na list). Pfesto v obou letech
nebylo pouZiti dravé bejlomorky k regulaci mSice bavinikové dostateCn& ucinné.
Metoda ,,pest in first“ je pro m3ici bavinikovou na okurkdch zcela nevhodnd. Jsou
diskutovéany pfiCiny rozdilné d¢innosti metody pouZiti dravé bejlomorky uvédéné
v literatufe. Ddle jsou diskutovéiny zpisoby zvySeni regulacni G&innosti dravé bejlo-
morky na msici bavlnikovou jako je napf. monitoring vyskytu msSice bavlnikové,
introdukce obilnich mS3ic jako zdroje potravy a simultdnni vyuZiti parasitoida Aphidius
matricariae.

biologicka kontrola; metoda ,,pest in first*
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SHORT COMMUNICATION

SURVEY OF STORED-PRODUCT PESTS
IN RICE IMPORTED FROM VIETNAM

Vdclav STEJSKAL, Zuzana KUCEROVA

Food Research Institute, Radiovd 7, CS-102 3! Praha 10, Czech Republic

Stored-product fauna of the Czech Republic has been changing considerably
during the lastdecades(Verner, 1974, Verner etal., 1986). Thermophilous
pests, which formerly occurred only occasionally, are presently causing serious
problems in stored grain (e.g. Rhyzopertha dominica). Imported commodities have
profound effect on the species composition of stored pests by the introduction of
the new species. Therefore, continuous faunistic surveys of imported commodities
are being made in many countries(Grist,Lever,1969;01sen etal., 1987,
Wohlgemuth etal,1983;Freeman, 1973a,b, 1974;Lueck e, 1988;
Janssens etal, 1990). Entomological survey of imported commodities to
Czechoslovakia was carried outin 1973 -1975(Verner etal., 1975).

Ships carrying food across the oceans may also harbor pest populations (E v an's,
P o r t er, 1965); surveys conducted in Europe have shown that stored-product insect
are frequently transported in this manner (Freeman, 1976;Schultzen,
Roorda, 1984). Olsen (1981) found that more than 10 % of samples of
food entering the United States at Los Angeles were infested with pests. The
aim of this short study, which complements a previous faunistic survey
(Verner, 1972, 1975), is to investigate the composition of the fauna of rice
imported on ships from Vietnam to the Czech Republic and evaluate its
economic impact.

METHODS

Entomological inspection of the overseas ships was carried out in the Hamburg
port on 8 to 10 June and I to 2 July 1992. The ships had three decks on which the
cargo of rice was stored in jute bags. Rice was imported from unspecified regions
of Vietnam. The temperature of stored rice was 23 - 25 °C. The encountered
temperatures were optimal for the development of stored product insects.

The entomological survey of surface and folds of bags and free waste was made
first on three sites of the each ship. After then four samples of 500 g of rice were
taken with a rod sampler from the cargo of every deck of both ships. A total of
30 rice samples was analysed in the laboratory. The samples were sieved and

187



Ochr. Rostl., 29, 1993 (3) : 187-191

placed on Berlese apparatus. The number of specimens were counted and insect
species determined.

RESULTS and DISCUSSION

Altogether 650 individuals of arthropods were found. They included 88.5 %
beetles, 9.4 % psocids, 1.7 % mites and 0.46 % moths. Out of 22 species of
arthropods 15 species were beetles [two quarantine species of group A, six species
of group B - classification accordingto Anonymous (1977)andPeterka
et al. (1991)], two species of psocids, two species of moths (both quarantine
group B) and three species of mites (one species quarantine group B). Quantitative
data are shown in the Table I. The following species occurred most abundant and
frequent in inspected samples: Ahasverus advena, Oryzaephilus surinamensis and
Tribolium castaneum (Coleoptera). Psocids (Psocoptera) were the second most
frequent insect order encountered in the samples.

The recorded species of pests (Table I) correspond with stored product fauna of
the food-stores in Vietnam as found by Stusék etal (1986). Ahasverus advena
regularly occurs in stored rice and other commodities in tropical regions including
Vietnam and also in imported commodities from these regions(Ho d g e s etal,,
1985: Freeman 1973a, b; Stusék, 1986). However, it is not regarded as
a primary pest of rice. Its occurrence is predominantly connected with the presence
of moulds Janssens, 1990; Fre e man, 1974). Sitophilus oryzae, R. domi-
nica, T. castaneum and O. surinamensis are the most common pests causing
serious damage on stored rice both in tropical regions (Wohlgemuth etal,
1983) and in the Czech Republic (V e r n e r, 1986). The introduction of various
strains of these species can result in serious problems due to their higher degree of
resistance to insecticides.

Psocids Liposcelis entomophila and Liposcelis bostrychophila are also
frequently found in imported food commodities (Broadhe ad, 1954) and in
rice stores in tropical regions of East Asia (Leon g, Ho, 1990; Pike et al.,
1991). They may be serious nuisance (M c Farlan e, 1982). Their control is
complicated by their tolerance to several insecticides (Pranata etal., 1983).
These species can multiply to considerable quantity (predominantly in hot spots)
in Czech rice stores.

Dobrovodsky (1972)reported adecrease in the occurrence of stored pests
in imported commodities at the beginning of the 1970s. Our data contrast with this
statement. The present political and economic changes cause an increase of import
and a diversification of business partners and thus the probability of pest ,import*
is increasing. This trend is also confirmed by the recent records of some new
stored-product pest species for Czech Republic (Cerny, 1989; Stejskal,
191;Novdk,Verner,1992;Kucerov 4, 1992).
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Pitsnaing Nc.>. samples Totz_il no. % of total | Quarantine
infested specimens amount group
Beetles - Coleoptera
Necrobia rufipes (De Geer,) 2 6 0.92
Dermestes peruvianus La Porte Cast. 1 0.15 B
Tenebroides mauritanicus (L.) 2 2 0.31
Carpophilus dimidiatus (Fabr.) 4 51 7.9 B
Cryptolestes ferrugineus (Fabr.) 6 7 1.1 B
Cryptolestes pusillus (Schoenherr) 6 8 1.2 B
Ahasverus advena (Waltl) 23 274 42.2
Oryzaephilus surinamensis (L.) 19 114 17.5 B
Rhyzopertha dominica (Fabr.) 4 18 2.8 A
Minthea rugicollis (Walker) 2 3 0.46
Dinoderus minutus (Fabr.) 1 2 0.31
Tribolium castaneum (Herbst) 15 7 11.9 B
Mesomorphus sp. 1 1 0.15
Acanthoscelides sp. 1 1 0.15 A
Sitophilus oryzae (L.) 8 10 1.5
Moths - Lepidoptera
Ephestia cautella (Walker) 1 1 0.15 B
Ephestia elutella (Hueber) 1 2 0.31 B
Psocids - Psocoptera
Liposcelis entomophila (Enderlein) 3 19 29
Liposcelis bostrychophila Badonnel 7 42 6.5
Mites - Acarina
Blattisocius tarsalis (Berlese) 3 7 1.1
Cheyletus malaccensis (Oudemans) 1 1 0.15
Lepidoglyphus sp. 1 3 0.46 B
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Faunisticky prehled skladiStnich Skuidctui na ryZi importované z Vietnamu

Byl proveden entomologicky prizkum nékladi ryZe na zémorskych lodich
v Hamburku. Import sm&foval z Vietnamu do Ceské republiky. Cilem nasi price bylo
zjistit druhové sloZeni Skidch (se zietelem na vyskyt karanténnich Skidci) a jejich
populacni hustotu.

V odebranych vzorcich bylo zji§téno 22 druhi Elenovci (tfi druhy rozto¢l, dva druhy
pisivek, 12 druhd broukd a dva druhy motyld). 11 druhd bylo klasifikovano jako
karanténni $ktdci. Piehled jednotlivych zji§ténych druhd, jejich frekvenci a zarazeni
podle karanténni skupiny uvadi tab. I. NejzdvaZn&j$im zjiténym karanténnim Skidcem
obilovin byl korovnik obilni - Rhyzopertha dominica. Druhy s nejvy33i frekvenci byly:
Ahasverus advena (42 %), lesdk skladiStni - Oryzaephilus surinamensis (17,5 %),
potemnik hn&dy - Tribolium castaneum (11,9 %), lesknacek - Carpophilus dimidiatus
(7,9 %), pisivka - Liposcelis bostrychophila (6,5 %) a korovnik obilni - Rhyzopertha
dominica (2,8 %).

Bylo provedeno hodnoceni zjiténych druhl skladiStnich Skiidct z hlediska jejich
soucasného hodpodarského vyznamu.

skladi3tni Skiddci; dovezend ryZe; karanténni Skidci
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Nabidka informaci UZPI

ZEMEDELSTVi V ZAHRANICI
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7) Usporné metody potladovani plevelt (Kohout, V.)
8) Identifikace na stres citlivych prasat (Schneiderovd, P.)
9) Minerélni v§Ziva hospodafskych zvitat (Simek, K.)
10)Vyroba kvalitniho mléka (Kratochvil, J.)
11) Prevence nemoci dribeze (SniZek, J.)
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14) Aplikace kejdy s ohledem na ztraty dusiku (Hancarovd, D.)
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VLIV PYTHIUM OLIGANDRUM NA ZDRAVOTNI STAV KORENU
PSENICE OZIME

Ddsa VESELY, Dana KOUBOVA

Vyzkumny iistav rostliné vyroby, 161 06 Praha 6 - Ruzyné

V modelovém provokaénim pokusu na pevném agarovém médiu po
21 dnech kultivace piirodniho osiva a nésledné kli¢nich rostlin pSenice
ozimé mély nejlepsi zdravotni stav kofent rostliny, které vzesly z obilek
nakladenych do mycelia Pythium oligandrum a rostliny, které vzesly z obilek
oletfenych bud myceliem P. oligandrum, nebo priSkovym preparitem,
jehoZ d¢innou sloZkou byly oospory tohoto mykoparazita a byly nakladeny
do porostu fytopatogena Gaeumannomyces graminis. Nejnizsi pocet zdra-
vych kofenil byl po nakladeni neoSetifenych obilek pSenice do porostu fyto-
patogena G. graminis a po nakladeni obilek na neinokulovanou plochu
agaru. V polnim pokusu byly nejméné napadeny kofeny rostlin, které vzesly
z osiva oSetfeného bioprepariatem praskové formulace s d¢innym agens
Pythium oligandrum, v porovnani s rostlinami, které vzesly z osiva mofe-
ného chemickym standardem Agronal (kontrola chemickd) a s rostlinami
vzeSlymi z osiva neoSetieného (kontrola absolutni).

biologickd regulace; Pythium oligandrum; Gaeumannomyces graminis;
p3enice ozima

Mechanismus biologické regulace patogenid zavisi vyluéné na stdrnuti kdry
korend, kterd je zdrojem Zivin pro nepatogenni mikroorganismy, nikoliv vSak pro
fytopatogeny (Deacon, Henry, 1980). Na prikladu fluorescentnich pseu-
domonad a Bacillus sp. byla biologickd regulace prokdzdna i v podminkdch
polnich pokusi, aviak ve vétsiné pripadld se nedosahovalo ekonomicky uspo-
kojivych vynosl zrna a dsp&$né regulace bylo dosaZeno jen pii nizké hladiné
vyskytu patogena (D e a ¢ o n, 1987).

V prvnf fazi kolonizace rhizosféry pSenice patogenem Gaeumanomyces grami-
nis se zvysil poCet baktérie Agrobacterium sp., kterd osidluje povrch hyf tohoto
patogena. Zvysila se rovnéZ pritomnost houby Mucorsp. Bedndfov4d etal,
1979). Pii spole¢né inokulaci Pythium ultimum a P. oligandrum bylo padini
vzchdzejicich rostlin redukovino bud kompetici mezi obéma druhy o Ziviny, nebo
primou parazitaci P. oligandrum na fytopatogenni houbé (D e acon, 1976).
Mikromycet P. oligandrum byl izolovan z povrchu kofene pSenice ozimé, pésto-
vané na poli v ¢ernozemnim typu pidy v nadmorské vysce 250 aZ 280 m v blizkosti
Prahy (Gryndlerov4,1990). V rhizosfére pSenice osidlené P. oligandrum se
zvysil podet baktérii vyuZivajicich dusik a vitaminy, kdeZto celkovy pocet hub
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v rhizosféfe rostlin kolonizovanych G. graminis a P. oligandrum byl niZsi neZ
v rhizosfére rostlin nekontaminovanych(Bedndfovid, Vesely, 1977).

V nédvaznosti na dosud uskute¢néné pokusy s ochranou obilnin mykoparazitem
P. oligandrum byly zaloZeny a sledovany v letech 1990 aZ 1991 ve VURV
v Praze-Ruzyni laboratorni a polni pokusy, jejichZ cilem bylo zjistit a upresnit
potencidl ochranné G¢innosti jak mykoparazita, tak i prepardtu na ném zaloZeném
pri ochrané pSenice ozimé proti ¢erndni pat stébel.

MATERIAL a METODY

K obéma druhiim pokust (laboratorni a polni) byla jako modelové rostlina
pouZita pSenice ozimd odrida Regina - osivo pochdzejici ze sklizné roku 1989.

Kmen fytopatogenni houby Gaeumannomyces graminis ¢&. 72 pochézi ze sbirky
mikroorganismi odboru rostlinolékatstvi VURV.

K laboratornimu pokusu byl pouZit nativni kmen mykoparazita Pythium
oligandrum ¢&. 017, ktery byl izolovan z pfirody v roce 1989 a ziroven se stal
ucinnym agens preparatu vyrobni SarZe 20990.

Laboratorni pokus byl zaloZen a sledovan formou tzv. ,,provokaéniho testu‘.
Na pevnou agarovou Zivnou pidu (bramborovy agar) bylo zao¢kovidno blokem
agaru do stiedu plochy tohoto média inokulum hub uvedenych v seznamu variant.
Do rozrostlého mycelia téchto hub byly nakladeny obilky pSenice ozimé a po jejich
vykli¢eni byl u kli¢nich rostlin sledovan vliv té€chto hub na zdravotni stav kofinkd.
Riistem v infek&nim myceliu fytopatogenni houby v tomto ,,provokaénim testu* jsou
kli¢ni rostliny vystaveny znacné zatéZi a naporu fytopatogena. Zarover takto vytvo-
rend modelovi situace sniZuje Sanci mikrobidlniho agens poskytnout kli¢nimrostlindm
efektivni ochranu pifimo v myceliu fytopatogena, ktery se rozrostl na médiu v Petriho
misce v predstihu. Proto je moZné tento ,,provokalni test” povaZovat za ndro¢nou
zkousku tc¢innosti biologické regulace fytopatogent in vitro.

Popsany laboratorni pokus probihal ve ¢tyrfech opakovénich v Petriho miskéch.
V kaZdé variant& bylo hodnoceno &tyrikrat 20 kli¢nich rostlin p3enice ozimé.
Varianty:

I. Gaeumannomyces graminis + obilky neoSetiené
II.  Pythium oligandrum + obilky neoSetrené
Ill. Gaeumannomyces graminis + obilky oSetfené myceliem
Pythium oligandrum
IV. Gaeumannomyces graminis + obilky oSetrené biopreparitem
a i¢innym agens P. oligandrum
V. Obilky nakladeny na neinokulovany agar (kontrola absolutni)

V tomto pokuse byla sledovdna hmotnost rostlin a pocet koteni a predevsim jejich
zdravotni stav podle stejné stupnice, jak je uvedeno v metodice polniho pokusu.
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Polni pokus byl zaset 8. ffjna 1990 ve schématu dlouhych dilci na pokusném
poli ,,U vétrolamu* v objektu VUVR v Praze-Ruzyni. Orientace pokusnych dilci
byla S - J a geneticky typ ptidy - hnédozem. Sitka jednoho dilce odpovidala zdbéru
seciho stroje, tj. 125 cm (10 fadkd x 12,5 cm); délka jednoho dilce byla 12,5 m;
plocha jednoho dilce 15 m?. V kaZdé variant& byla &étyfi opakovéni. PouZitd odriida
pSenice ozimé: Regina; vysevni ddvka: 200 kg na 1 ha.

Varianty:
I. Obilky oSetrené biopreparitem s i¢innym agens P. oligandrum

II. Obilky morené chemickym standardem Agronal (kontrola chemickd)
III.  Obilky neosetrené (kontrola absolutni)

V laboratornim i polnim pokusu byla pouZita biologickd ochrana o téchto
parametrech: preparat praskové formulace s G¢innym agens Pythium oligandrum,
vyrobni $arZe: 20990; koncentrace ¢inného agens: 7,5 . 107 oospor P. oligandrum,
mnoZstvi oospor ulpé€lych na jedné obilce: 60 000; pouZitd ddvka preparitu 2 kg
na 1 tunu osiva.

PouZity chemicky standard: moridlo Agronal, G¢innd latka fenylmerkurichlorid
(obsah 1,8 % Hg), moridlo praskové, nedispergovatelné; davka preparéitu: 2 kg na
1 tunu osiva.

V pokusu byly sledovany hmotnost rostlin, pocet korent a jejich zdravotni stav.
Zdravotnf stav byl hodnocen podle upravené stupnice (Unterstenhdfer
et al., 1976) na zakladé makroskopickych priznakl poskozeni na korenech:

1. koreny bez pfiznakl chorob

2. koreny slabé& napadené (10 % a méng)
3. koreny stiedné napadené (10 aZ 50 %)
4. koreny silné napadené (50 % a vice)

Celkovy stuperi napadeni byl vyjddren v procentech. Izolace fytopatogennich
hub ani jejich kvantifikace nebyla provddéna, nebot cely pokus byl orientovan na
sledovéni d¢innosti biologické ochrany pouze ve vztahu ke G. graminis.

Zdravotni stav a dal$i sledované ukazatele u rostlin byly hodnoceny ve fazi
sloupkovini (14. kvétna 1991) a voskové zralosti (5. srpna), kdy také byla hodno-
cena hmotnost 1000 zrn. V kaZdé varianté bylo hodnoceno &tyrikrat 50 rostlin.
U polniho pokusu byla v dobé sklizné€ v kaZdé varianté sledovéna hmotnost celych
rostlin, tj. kofenové i nadzemni hmoty. Pocet kofend byl hodnocen u kaZdé rostliny
individudlné v rdmci jednotlivych variant.

VYSLEDKY a DISKUSE

Laboratorni pokus - 21 dni kultivace obilek a ndsledné kli¢nich rostlin
v Petriho miskdch v podminkach jednotlivych variant se promitlo ve znacnych
rozdilech, a to pfedevim ve zdravotnim stavu korend.
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Nejlepsi vysledky, pokud se zdravotniho stavu tyce, byly ziskdny ve varianté II,
v niZ obilky byly nakladeny do mycelia mykoparazita P. oligandrum. V porovnini
s ostatnimi variantami mély rostliny v této varianté nejlepsi stav korend - 51 %
kofenil bylo zatazeno do stupné 1 (bez pfiznakid poSkozeni). V této varianté také
nebyl Zadny koren, jehoZ napadeni by bylo hodnoceno stupném 4 (tab. I).

Ve varianté III (obilky pSenice byly oSetfeny myceliem P. oligandrum umisté-
nym na bloku agaru po jejich ponoreni do porostu fytopatogena G. graminis) bylo
ze 172 korend zcela zdravych 84, tj. 49 % a jen 10 korend, tj. 6 % bylo napadeno
ve stupni 4.

Pro praktickou aplikaci biologické ochrany maji viak nejvétsi v§znam vysledky
ve varianté IV, v niZ byly obilky pred uloZenim do porostu fytopatogena oSeteny
biopreparitem. Zde bylo ze 183 hodnocenych korend 61 zcela bez priznaki
napadeni patogenem G. graminis, tj. 33 % a jen 16 korenit (9 %) bylo napadeno
ve 4. stupni.
obilky pSenice umistény do porostu G. graminis) a v absolutni kontrole (varian-
ta V) - 31 zdravych korend, tj. 15 %, kde neoSetfené obilky byly nakladeny na volny
agar. Shodny obraz poskytlo vyhodnoceni nejvy$siho napadeni, tj. stuperi 4. Ve
varianté I (obilky v myceliu patogena) bylo napadeno ve 4. stupni 39 korenii (28 %)
a také ve varianté¢ V. (neoSetrené obilky na neinokulovaném agaru) bylo ve
4. stupni napadeno 26 korend, tj. 12 %. NiZ§{ hmotnost korinkl kli¢nich rostlin ve
varianté II po oSetreni obilek myceliem P. oligandrum se jevi nejspiSe jako
odchylka v rdmci variability.

Hodnoceno souhrné, oSetreni obilek pSenice ozimé G¢innym agens P. oligandrum
plisobilo narostliny kladné ve vSech takto orientovanych variantdch. Nejlepsi vysledky
byly ve varianté II, v niZ byly obilky ponofeny piimo do rozrostlého mycelia
P. oligandrum a déle ve varianté III, kde obilky pred umisténim do porostu fyto-
patogena byly oSetfeny myceliem mykoparazita. Treti v pofadi, co do dc¢innosti
biologické ochrany, byly vysledky ve varianté IV (obilky oSetreny primo prasko-
vym prepardtem s i¢innym agens P. oligandrum ve formé oospor). Zde je na misté
upozornit, Ze uvedeny stuperi G¢innosti zajistily vytrusy mykoparazita, které se
nachdzeji v preparitu dlouhodobé ve stavu dormance (oospory) a byly schopny
v uvedenych podminkéch pokusu okamzité vykli¢it a poskytnout rostlindm proti
fytopatogenu G. graminis pfiméfenou ochranu.

Polni pokus — V jednotlivych variantdch byl hodnocen stav porostd p3enice
ozimé, zejména zdravotni stav korfend, na zéklad® makroskopickych priznaki
(Unterstenhofer et al, 1976), a to ve vztahu k pouZitému zplisobu
biologické a chemické ochrany.

Prvni hodnoceni (14. kvétna 1991) - tab. II

Ve fizi sloupkovéini mély rostliny vze$lé z obilek oSetfenych biologickym
prepardtem (varianta I) niZ${ hmotnost, avSak lepsi zdravotni stav neZ rostliny,
které vzesly z obilek motrenych chemicky (varianta II) i neZ rostliny, které vzesly
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L. Biologickd regulace vyskytu chorob kofenil kli€nfch rostlin pSenice ozimé v podminkdch modelového pokusu v Petriho miskich -
Biological regulation of occurence of root disease of germinating plants of winter wheat in conditions of model trial conducted in Petri
dishes

Podet kofenii® Zdravotn stav (zaokrouhlena %)
Hmotnost
Varianta! e P z toho kofend” 1 2 3 4
opakovini- celkem?| znidenych’

(ks®] | (%] | [g] | (%] | [ks] | [%] | [ks] | [%] | [ks] | [%] | [ks] | [%]

L. Gaeumannomyces graminis "
+eoletfend obllky? 4 137 39 | 150 | 63 |143 [ 21 | 15 | 55| 40 | 22 | 16 | 39 [ 28
Il. Pythium oligandrum 4 209 0 0|42 95 (108 | 51 | 100 | 48 1 05 O 0

+ neofetrené obilky

lII. Gaewumannomyces graminis :
+ obilky ofetfené myceliem 4 172 10 | 38 |65 (148 | 84 | 49 | 74 | 43 4 2] 10 6
P. oligandrum'® '

IV. Gaeumannomyces graminis
+ odettené obilky biopreparditem 4 183 16 | 61 |605 | 137 | 61 | 33 (104 | 57
s P. oligandrum"

V. Obilky nakladeny
na neinokulovany agar'?

(8]
—

16 9

4

(]
—
(8]

26 | 100 | 44 | 100 [ 31 [ 15| 89 | 42 [ 66 | 31 | 26 | 12

'variant, >number of replications, Snumbser of roots, *total, *out of it damaged, plcces (number of plants), welghl of roots, *health condition of
roots (rounded %) Suntreated carzopses, = caryopses treated with mycelium P. oligandrum, "caryopses treated with biopreparation containing
P, ollgmxdmm caryopses laid into uninoculated agar
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z obilek neosetifenych (varianta III). Ve variant€ I (biologickd ochrana) celkovy
stupenl napadeni kofend byl 49,34 % v porovnini s variantou II (kontrola
chemickd), v niZ byl celkovy stuperi napadeni kofent 51,59 % a také v porovnani
s variantou III (kontrola absolutni), ve které byl celkovy stuperi napadeni kofend
56,78 % (obr. 1).

Druhé hodnoceni (5. srpna 1991) - tab. III

Ve fazi voskové zralosti, kdy byl polni pokus hodnocen podruhé, rostliny
z varianty III (absolutni kontrola) mély vy$si hmotnost (1400 g) neZ rostliny vzeslé
z obilek oSetfenych bioprepardtem (varianta I - 766 g) i z obilek oSetrenych
chemickym standardem (varianta II - 760 g). Obréceny pomér byl vsak zjiStén pri
hodnoceni poctu korend. Zde naopak nejvétsi pocet korenti mély rostliny ve
varianté II - chemické moreni (2292) a ve varianté I - biologické oSetfeni (2038),
kdeZto v kontrole absolutni (varianta III) byl pocet korenti 1654.

Markantni byl rovnéz rozdil ve zdravotnim stavu korend. NejniZ$i napadeni
korenii bylo po oSetreni obilek bioprepardtem - varianta I (celkovy stuperi
napadeni 53,97 %). Po moreni obilek pfipravkem Agronal - varianta II byl
celkovy stupei napadeni korenil 61,43 %. U rostlin vzeslych z obilek neosetre-
nych (varianta III) byl celkovy stuperi napadeni 60,58 % (obr. 1). Z tab. III déle
vyplyvé, Ze po oSetieni obilek bioprepardtem bylo v porostu nejvice korent
zcela zdravych (34 %) a nejméné korenl velmi silné chorobami napadenych
(8 %), kdeZto po moreni osiva chemickym standardem mély rostliny zdravych
28 % korent a 19 % koteni velmi silné napadenych. Jes§té vyraznéji horsi
zdravotni stav mély kofeny rostlin z kontroly absolutni, kde jen 17 % korenti bylo
zcela zdravych a 15 % koreni bylo velmi silné napadenych. ProtoZe velikost
pokusnych dilcii a mnoZstvi hodnocenych rostlin nebyly vhodné pro regulérni
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II. Biologick4 regulace vyskytu chorob kofenii a pat stébel u pSenice ozimé v polnim poloprovoznim pokusu (zaseto 8. Hjna 1990,
hodnoceno 14. kvétna 1991) - Biological regulation of occurrence of root and culm foot diseases in winter wheat in field semi-practical
conditions (sown on October 8, 1990, evaluated on May 14, 1991)

‘ - -
Polet Hmot;o:t Podet rostlin® Zdravotni stav (zaokrouhlena %) (;c:llll;,(;;y
Varianta! opako- | Tostum 2 3 .6
véni? napade-m
[g] | (%] | (ks | [%] | [ks] | (%] | [ks] | (%] | [ks] | (%] | [ks] | (%) | [%]
- - - ” 7
I Obilky ofetfené prepardtem’} 4 | 51 | 64 | ogo| 902|275 | 28 | 465 | 47 [249| 25 | of o | 4034
Pythium oligandrum
II. Obilky morené Agronalem
" K chemicis® 4 |240| 73 | 1003| 93| 188 | 19 | 557 | 55 | 256 | 25 2| 1 51,59
II1. Obilky neoSetfené
O 4 [330|100]| 1076 | 100|176 | 16 | 445 | 41 | 442 | 41 | 13| 2 56,78

-hodnooenopod]e upravené stupnice(Unterstenhdffer etal, 1976)—evaluated after scaleadjustedbyUnterstenhd fer etal (1976)

1

variant; “number of replications; 3weighl of plants; *humber of roots; *health condition of roots (%, rounded up on down); Stotal degree of

infestation; caryopses treated with the preparation PO; 7caryopses treated with Agronal - control chemical; 8untreated caryopses - control absolute;

®number of plants
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III. Biologicka regulace vyskytu chorob kofeni a pat stébel u pSenice ozimé v polnim pooloprovoznim pokusu (zaseto 8. fijna 1990,
hodnoceno 5. srpna 1991) — Biological regulation of occurrence of root and culm foot diseases in winter wheat in field semi-practical
conditions (sown on October 8, 1990, evaluated on August 5, 1991)

: ; 6 ¥
Zdravotni stav (zaokrouhlena %) Celkovy .;\lb;ﬁ:;:_
Po&et | Hmotnost Podet stupefi
Varianta! ko{ rostlin® | kofend* napa- et
arianta opako-
véni2 1 2 3 4 denss | 1000
semen

(2] [[%]][ks’]] (%] | [ks] | (%] | [ks] | [%] | [ks] | [%] | [ks] | [%] | [%]" [g]

I. Obilky oSetfené preparitem’

Pythium oligandrum

fI. Obilky mofené Agronalem | | 760 | 54 2202|139 | 648 | 28 | 374 | 16 844 | 37 | 426 | 19 | 6143 | 43
— K chemicka

4 766 | 35 (2038 123 | 696 | 34 (474 | 23 | 716 | 35 | 152 | 8 53,97 44

e v 4 [1400 [100[1654] 100 | 280 | 17 | 644 | 39 | 480 | 20 | 250 | 15 | 6058 | 45

" Hodnoceno podle upravené stupnice (Unterstenhoffer etal, 1976) - evaluated after scale adjusted by Unterstenhéfer etal. (1976)
lvariant; 2number of replications; welght of plants; *humber of roots:; pleces. ®health condmon of roots (%, rounded up on down); Ttotal degree
of infestation; ®absolute weight of 1000 seeds; 9caryopscs treated with the preparation PO;! caryopses treated with Agronal - control chemical;
Muntreated caryopses - control absolute
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76 2. Vztah absolutni hmot-
- URRIANTA I, UARIANTA 111 nosti 1000 semen a celko-
L : vy stupefi napadeni ve
2 &0 —— : fazi voskové zralosti — The
j relationship of absolute
% a01— i : 1000 seed weight and total
)gj o) o degree of infestation (in %)
g at the stage of wax ripeness
Fo— e
& 10— s
(3] 3
o

43 B a4 15
AESOLUTNE HMOTNOST 10500 SEMIN (g)

vyhodnoceni vynosu, byl sledovan pouze vliv biologického a chemického oSetfeni
obilek na hmotnost 1000 zm, kde vSak rozdily zjist€ény nebyly. Hmotnost celych
rostlin sklizenych v kontrole absolutni, bez oSetreni - varianta Ill, byla témér

vyS$i neZ u varianty s biologickym (varianta I) i chemickym (varianta II) oSetfe-
nim. Tento rozdil je obtizné vyhodnotit pro zminény jiZz maly soubor hodnocenych
rostlin (Ctyfikrdt 50 rostlin ve variant®) a 1ze i v tomto pripadé povaZovat jej spiSe
za jev, ktery se pohybuje v ramei variability vysledku (obr. 2).

Koneéné vzdy pii hodnoceni vlivu mofeni semen na vysledny efekt je rozho-
dujicim kritériem, kromé poctu rostlin, jejich zdravotni stav a vyskyt chorob, proti
nimZ bylo moreni ur¢eno v obdobi jejich kulminujiciho vyskytu. Pri¢itat zvySeni
nebo sniZeni vynosu rostlin mofeni osiva pii vysevu je zileZitost problematickd
a obtiZné prokazatelnd. Vysledky uvedenych pokusi, laboratorniho i polniho,
potvrzuji diivéjsi vysledky o potencidlu P. oligandrum sniZovat vyskyt chorob
korenl pSenice ozimé (Sychrovd Vesely, 1989). Vzhledem k Sirokému
spektru hostiteld mezi mikroskopickymi houbami, zvlasté fytopatogeny
(Deacon,1976,1987; Deacon,Henry, 1980), je moZné predpokladat, Ze
i biopreparit, jehoZ G¢inné agens tvoii oospory tohoto mykoparazita, bude mozné
vyuZit k praktické regulaci Cerndni pat stébel obilnin, jehoZ plivodcem je fyto-
patogenni houba G. graminis.
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D. Vesely, D Koubovd (Research Institute for Crop Production,
Praha-Ruzyné, Czech Republic)

The effect of Phytium oligandrum on the health condition of winter wheat roots

The model provocative trial was conducted on solid agar medium. The best health
condition of roots had the plants emerging from caryopses laid into mycelium of
Phytium oligandrum after 21 days of cultivation of the natural seed and subsequently
germinating plants of winter wheat. The above-mentioned plants were followed by the
plants were originated from caryopses treated either by mycelium of P. oligandrum or
the powder preparation whose active component were oospores of this mycoparasite
and were laid into the stand through phytopathogen Gaumannomyces graminis. The
lowest number of healthy roots was recorded after laying the untreated wheat caryopses
into the stand of phytopathogen G. graminis and after laying the caryopses on
uninoculated agar area. In the small-plot field trial the least infested were the roots of
plants germinating from the seed treated by biopreparation of the powder formulation
with an active agent Pythium oligandrum compared with the plants germinating from
the seed treated with chemical standard Agronal (chemical control) and the plants
germinating from the untreated seed (absolute control).

bioregulation; Pythium oligandrum; Gaumannomyces graminis; winter wheat
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PRODUKCIA RASTLIN V ONTOGENEZE PSENICE NAPADNUTE]
HUBAMI RODU FUSARIUM SPP.

Anténia SROBAROVA, Stefan EGED

Ustav experimentdlnej [fytopatolégie a entomolégie SAV, 900 28 Ivanka pri Dunaji

Produkcia rastlin vyzimovanej pSenice v dosledku napadnutia fuzriami bola
v prvych fazach ontogenézy zniZend, ¢o sa prejavilo zniZenim hmotnosti
nadzemnej a podzemnej Casti. V Stadiu pripravy na klasenie dochddza
Kk vyrovnivaniu nadzemnej Casti napadnutych a nenapadnutych rastlin.
Hmotnost tisic zfn je tieZ pri niektorych variantoch zniZend. Intenzita,
resp. Skodlivost patogéna nie je v koreldcii s postupom patogéna, s hladinou
Zivin a pH v pode.

Fusarium spp.; pSenica ozimnd; produkcia; pH pddy

Za pdvodcu choroby vyzimovania obilnin sa najCastejSie uvddza psychro-
tolerantnd huba Fusarium nivale (Fr.) Ces., zriedkavejsie Typhula sp. a Sclerotinia
graminearum Elen (Velikovsk, 1966; Benad a, 1975 a inf). Vyskytuji
sa lokality, kde sa rastliny neskorSie na jar a v poslednych fizach ontogenézy
svojim vzrastom vyrovnaji neinfikovanému porastu. Nasa prica bola zamerand na
takéto porasty a bola motivovand aj skutodnostou, Ze v literatire uvddzané
(Blattny, 1941; Wiese, 1977, Srobdr, 1976) predispoziéné faktory
vyskytu horeuvedenych pévodcov ochorenia (dlhotrvajica snehovd pokryvka
a silné mrazy), mohli byt v obdobi 1989/1990 vylicené. Cheeli sme tieZ poukézat na
daldie faktory, ktoré mdZu byt d6leZité pre regenerdciu porastu napriek pritomnosti
patogénnych hiib, ako aj na pritomnost d'al$ich fuzirii okrem plesne sneZnej.

MATERIAL a METODY

Pri vybere lokalit s prirodzenym vyskytom vyzimovania sme vychéadzali
z hldseni UKSUP Bratislava za april 1989. Vegetané obdobie 1989/1990 sa
vyznacovalo miernou zimou a nizkou snehovou pokryvkou na celom Slovensku.
Vybrali sme lokalitu so slabym v{skytom — SM Horn4 Si¢a (p3enica ozimna),
ktord sa nachddza v zemiakovej vyrobnej oblasti stredného Slovenska. P6dy si
ilovito-hlinité, v nadmorskej vyske 650 m n. m. Porasty odrdd Viginta a Roxana
boli na rozlohe asi 50 ha na miernom svahu. Napadnuté rastliny boli na jeho dpiiti
(Cast pozemku o rozlohe cca 30 m?). Pri odrode Viginta (V) boli napadnuté tri
ohniska (Vi, V2 a V3) a pri odrode Roxana jedno (R;). Napadnutie porastov na
jednotlivych ohniskdch (Vi, V3 a V3) bolo rovnakej intenzity. Vzorky (50 rastlin)
na sledovanie produkcie rastlin sme odobrali trikrdt (16. 5., 19. 6., 10. 7.) v 32.,
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49. a 91. fiaze vyvoja podla Zadoksa (Zadoks et al.,1974). Pri hodnoteni
produkcie sme do poctu rastlin (50) brali aj odnoZe. Ich pocet vyhodnocujeme aj
samostatne ako faktor charakteristicky pre produkciu, resp. napadnutie. V $tadiu
32 (objavenie sa druhého kolienka) a v $tidiu 49 (otvorenie listovej poSvy) sme
hodnotili diZku stebla, po&et odnoZi, hmotnost Eerstvych rastlin a suSinu
nadzemnej a podzemnej Casti (Sestdk, Catsky, 1966). Z celkovej sumy
vzorky sme vyjadrili hodnoty na jednu rastlinu (x). V $tddiu 91 (plnd zrelost) sme
hodnotili hmotnost tisic zfn (HTZ). Zaroveii s kazdym odberom rastlin (odroda
Viginta a Roxana) sme odoberali priblizne 200 g p6dy z rizosféry napadnutych aj
nenapadnutych rastlin (z hlbky 0 aZ 5 cm) s cielom stanovit vymenné pH/KCI.
Obsah Zivin sme na sledovanych pozemkoch stanovili jedenkrdt na zaciatku
sledovania, pri¢om z napadnutych ohnisk v poraste odrody Viginta sme urobili
jednu priemernd vzorku. Pri kaZzdom odbere sme lokalizovali F. nivale a Fusarium
spp. v jednotlivych orgdnoch a v pdde. Ruéné rezy z kaZdého orgdnu v pocte desat
s maximalnou hribkou 0,5 cm sme klddli na selektivny agar ako uvddzaPap a -
vizas(1969). Spolu so zeminou (asi 0,1 g) mal kaZdy variant desat opakovani.
Agarové platne s inokulom sme hodnotili po deviitdiiovej inkubécii v termostate
pri 25 + 2 °C. Determinaciu sme robili len na pritomnost huby F. nivale a ostatné
druhy len ako Fusarium spp. Vymenné pH/KCI sme merali na pH-metri Radelkis
s kombinovanou elektrédou CRYTUR. Obsah Zivin v pdde zo sledovanych
pozemkov stanovil Agrochemicky podnik v Zohore v mg/kg suchej pody.
Vysledky jednotlivych hodnoteni reprezentujd priemery troch merani.

VYSLEDKY a DISKUSIA

Pri prvom odbere vo vyvojovej faze 32 sa nenapadnuté rastliny 1iSili od
napadnutych vo vsetkych sledovanych parametroch (tab. I). Vplyv patogéna sa
prejavuje v zaostavani rastlin v raste a pri odrode Viginta aj v menSom poctu
vytvorenych odnoZi. To znamend, Ze pri prvom odbere rastlin, v §tddiu objavenia
sa druhého kolienka, je dominujicim druhom F. nivale. V pripade infekcii pSenice
fuzdriami produkujicimi zearalenon sme v minulosti pri infikovanych rastlinich
zaznamenali vy33i poet odnoZi (Bukov&dkovd, Srobdrovi, 1990).
To pravdepodobne siivisi so stimulaénym t¢inkom nizkych koncentricii tohto
toxinu. V hmotnosti Cerstvej nadzemne;j Casti sa tento vplyv patogéna straca, najma
pri druhom odbere, v Stadiu otvédrania sa listovej posvy tesne pred klasenim.
Obdobne je tomu pri hmotnosti susiny nadzemnej ¢asti rastliny. Dokonca pri
variante V, (napadnutd pSenica) je tdto vysSia ako pri nenapadnutej pSenici.
V &erstvej hmotnosti a hmotnosti susiny nadzemnej ¢asti nedochddza k podobné-
mu vyrovnaniu napadnutych a nenapadnutych rastlin. Zaostdvanie rastu koreriovej
stistavy napadnutych variantov je oproti nenapadnutym pri prvom odbere aj viac
ako 50 %. Pri druhom odbere si tieto rozdiely menej vyrazné. Tito skutoénost
pripisujeme reakcii pddy a primdrnym cestdm infekcie, ktorymi s najvacSou pravde-
podobnostou boli korene. Namerané hodnoty pH st v rozpiiti, kedy kultiry fuzdrif in
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I. Produkecia rastlin v ontogenéze vyzimovanej pSenice vo fizachDC (Zad o ck etal. 1974)
— Plant production in ontogenesis of overwintered wheat in the phases DC (Zadock etal.
1974)

Hmotnost Gerstvi® [g) Susina’® [g]

Variant! | Steblo? Pocet w ™ HTZ® (%]
[cm] |odnoZ ast ast [g]

nadzemna’ | podzemn4® | nadzemné | podzemna
FAZA 32 x FAZA 91
Va 4464 260 | 560 | 074 096 | 043 | 50,50 | 100,00
Vi 33,82 1,25 1,08 0,24 0,22 0,12 45,60 91,00
V2 31,18 1,75 1.86 0,29 0,37 0,16 31,20 | 62,40
V3 32,60 1,39 2,19 0,43 0,41 0,23 31,89 | 63,78
Ro 51,58 1,86 331 0,53 0,63 0,26 49,04 | 100,00
Ry 2432 1,25 0,61 0,13 0,16 0,06 42,90 87,94
FAZA 49 x
Va 99,52| 3,00 5,72 0,96 1,80 0,51
Vi 85,72| 1,30 7,72 0,40 2,03 0,25
V2 79,68 2,00 5,87 0,32 1,80 0,27
V3 77,60 1,52 6,05 0,50 1,81 0,30
R 112,80( 2,00 8.41 0,57 2,62 0,29
Ri 98,96 2,00 71,34 0,44 2,89 0,11

V =Viginta; R = Roxana; n = nenapadnuty variant —uninfested variant; 1, 2, 3 = napadnuty variant
— infested variant

Ivariant; 2stem; *number of tillers; *fresh weight; *dry matter; ®part; above-ground; 8underground;

STKW (1000-kernel weight)

vitro optimilne rastd (S rob 4r, 1978). Boli namerané hodnoty pH 6 - 7 + 0,5
(tab. II). Pri pH < 7 zaznamenali Teich, Hamilton (1985) vyssi vyskyt
fuzérif a naopak, pri pH > 7 aZ o 50 % nizi. Hodnoty pH pddy z rizosféry sa
vyrazne nemenia od §tddia odnoZovania do $tadia zrelosti klasov. V rdmci jednotli-
vych variantov je tdto reakcia takmer rovnakd. Zv1ast pri odrode Viginta dochddza
zéroveii s dozrievanim rastlin (fdza 91, odber III) k postupnému vyrovnaniu pH
pri jednotlivych variantoch. Vyznamni z tohto hladiska je pddna zdsoba jednotli-
vych prvkov zékladnych Zivin na sledovanych parceldch (tab. III). Vyrazné rozdie-
ly v hladindch Zivin z hladiska nenapadnutych a napadnutych rastlin si len pri
dusiku a fosfore. Samotny vznik rozdielu v Zivinidch ddvame do sivislosti s polo-
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II. Hodnoty vymenného pH/KCI z rizosféry pokusnych rastlin — Values of exchangeable
pH/KCI from rhizosphere of experimental plants

Variant! Odber fizaDC2(Z ado ks etal. 1974)

1732 11/49 I11/91
Vi 7,10 6,10 7,10
Vi 6,60 7,05 7,00
vV, 6,95 6,60 6,80
Vs, 7,05 6,58 7,10
R, 5,75 5,65 5,90
R, 5,80 593 5.90

!variant; 2sampling - phase DC

hou miest s napadnutymi rastlinami - dpitie mierne zvaZujiceho sa svahu, kym
nenapadnuté rastliny boli na svahu. Pravdepodobne so zrdZkami do3lo k vymy-
vaniu Zivin a na dpit{ sa tieto viac kumulovali. Rozdiel v kvantite NO; koreluje
tieZ s napadnutymi a nenapadnutymi rastlinami. Dusik je uZ ddvnej3ie povaZovany
za prvok, zvySujici vyskyt fuzédrii (Snyder, Nash, 1968; Bocz, Toth,
1974 a ini). V naSom pripade jeho zdsoby sii len dobré, ale nie maximélne. Naopak
vysoké zdsoby fosforu a draslika by mohli byt pri¢inou postupnej eliminécie
vhodnych pédnych podmienok pre rast hib. Teich a Nelson (1984)

ITI. Obsah Zivin v mg/kg suchej pody z rizosféry pokusnych rastlin — Nutrient content in mg/kg
of dry soil from rhizosphere of experimental plants

Varian! | NH! | NO] | N, P K Mg “‘;,‘;‘o;‘sz
Va 2600 | 200 | 2880 | 103 240 70 2,44
Vias | 2700 | 350 | 3050 | 49 300 91 265
Ro 1620 | 280 | 1900 | 9 330 93 247
Ry 1500 | 350 | 1770 | 37 250 7 2,06

lvariant; 2humus
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IV. Lokalizdcia huby F. nivale a inych fuzarii (F. spp.) vo vegetainych &astiach rastliny
v jednotlivych odberoch (faize DC-Z ad o k s etal., 1974)—Localization of fungus F. mivale
and other Fusaria (F. spp.) in vegetative parts in different samplings (phase DC-Z adocks
etal., 1974) F. nivale - ++, F. spp. - +

Vasiind Fiza?31/1 Féza 42/11 Féza 91/111
poda’ biza* biza 5lis® | wvrchol® | vreteno’ | obilka®
Vs ++ ++ ++ ++ 0 0 ++
Vi ++ +4 ++ +4 0 0 +
v, ++ ++ ++ + 0 + +
V, ++ ++ ++ ++ + 0 ++
R, + + + + 0 0 +
R, ++ ++ ++ ++ 0 0 +

Yvariant; Zphase; >soil; *base; *fifth leaf; Sapex; spindle; 3caryopsis

I d

pozorovali niZsi vyskyt fuzari6z klasov na poliach s vysokou zdsobou fosforu
v pode. NaprotitomuT eich aHamilton (1985)ziskali len mélo preukazné
rozdiely (P = 0,05) vo vyskyte fuzariéz v sivislosti s réznymi hladinami
zdkladnych prvkov v pdde. Hladiny vSetkych prvkov stanovené v pdde sledo-
vaného pozemku nepresahuji maximdlne ddvky Zivin pre pSenicu (tab. III).
V désledku malych rozdielov v hmotnosti rastlin predpokladdme, Ze primdrmym
zdrojom pre vznik choroby bola pritomnost huby F. nivale na osive. Rastliny
postihnuté, resp. oslabené plestiou sneZnou boli viac kolonizované aj inymi fuza-
riami (tab. IV). Nami zaznamenan4 pritomnost tohto druhu, aj inych na zrnéch
z novej trody je sekundidmeho pdvodu, z néletu konididlnej infekcie, kedZe
pritomnost fuzdrii, aZ na jeden pripad, sme vo vretene nezaznamenali. Postup huby
F. nivale steblom v$ak bol aZ po piaty list a u inych druhov aZ po 6smy list.
Wolff (1988 - dstne ozndmenie) uvadza postup fuzdrii z pédy len po piaty
list a F. nivale len po prvy list. Vo vSetkych variantoch si najvysSie praxou
pouZivané davky draslika (K), ktory by v naSom pripade mohol byt zodpovedny
za vyrovnanie sa rastliny s infekciou, ¢o v kone¢nom ddsledku nevedie k vysokym
stratdim na drode zrna (tab. I a IV), len k jeho ¢iastoénému znehodnoteniu. Ak
vychddzame z charakteristiky obidvoch odréd, HTZ Viginta 45,8 g, Roxa-
na41,9 g, si straty na drode v dvoch variantoch (asi 13 %). MoZno ich kompenzo-
vat vy$Sou priemernou HTZ v danom roku v d'alSich Styroch miestach (Vy, V1, Ry,
R). Jednoznadne vSak moZno povedatf, Ze do danej oblasti postihovanej vyzi-
movanim, boli sprdvne zvolené odrody Viginta a Roxana. Obidve maji vo svojej
charakteristike vel'mi dobrid regeneraéni schopnost po zime.
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A. Srobdrovd, $. Eged (Institute of Experimental Phytopathology and Entomology
of Slovak Academy of Sciences, Ivanka pri Dunaji, Slovak Republic)

Plant production in ontogenesis of wheat infested by fungi
of the genus Fusarium spp.

Plant production (weight of fresh above-ground, underground part and dry matter)
of overwintered wheat due to infestation with Fusaria was lower at the stage of arising
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of the second node (3& DC). At the stage of preparation for earing (¢i DC) and ripeness
(i+ DC) the balance of dry matter weight of above-ground part occurs. With gradual
ripening of plants, the balance of pH/KCI appears in rhizosphere of infested and
uninfested plants (Viginta - pH value from 6.60 to 7.10, Roxana - pH value from 5.75
to 5.90). The soil reserve of phosphorus (P) in the places with occurrence of the disease
was lower (37 - 49 mg/kg) than in places with uninfested plants (96 - 103 mg/kg).
A high potassium (K) content was in all variants under study (240 - 330 mg/kg).
The agent of the disease fusarium nivale (Fr.) Ces. was in progress to the fifth leaf, other
Fusarium spp. through the whole stem, rarely through the spindle (Vj).

Fusarium spp.; winter wheat; production; soil pH value
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Ustav zem&d&skych a potraviniiskych informaci, Slezska 7, Praha 2

pro Vis v letoSnim roce pfipravil novou publikaci,
kterd by neméla chybét ve Vasi odborné knihovné:

TERMINOLOGICKY SLOVNIK

CHOV PRASAT

Slovnik obsahuje pres 1800 termind v Ceském jazyce s prekladem do
slovenstiny, némciny, anglictiny, rustiny, ¢aste¢né i latiny a s Ceskou definici
termind.

Slovnik je dal$im z rady terminologickych slovniki 4 ocenite jej zejména
pri praci s odbornym textem v uvedenych jazycich. Pro snadnou orientaci
jsou pripojeny rejstriky ve viech jmenovanych jazycich.

Cena slovniku je 43.- K¢.

Objednévky posilejte na adresu:

Ustav zem&d&lskych a potravinaiskych informaci
pi. Hrnéitova

Slezské 7

120 56 Praha 2
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ROZDILY V ODRUDOVE ODOLNOSTI BOBU (VICIA FABA L.)
PROTI HOUBE DIDYMELLA FABAE JELLIS ET PUNITHALINGAM

Michal ONDREJ

Vyzkumny tistav technickych plodin a luskovin, 787 01 Sumper-Temenice

V inokulanich testech 42 odrid a nSl. bobu (Vicia faba L.) s houbou
Didymella fabae Jellis et Punithalingam byl zji§t&n vysoky stupeii rezistence
pouze u n8l. SU-R 5/13. Stiedné nichylné byly odridy Quasar, Banner a n3l.
SU -V 3. Vsechny ostatni testované odridy a n3l. byly nichylné aZ vysoce
nichylné. Nejnachylné&jsi byly Ti-formy bobu (topless) a z klasickych odrud
odridy Farzala a Erfordia. Ve vynosovych maloparcelkovych pokusech bez
umélé inokulace docililo rezistentni novoslechténi SU-R 5/13 vynos na
Grovni povolenych odriid Chlumecky a Uran.

Vicia faba L.; Didymella fabae; rezistence; napadeni osiva

Vyhledéavani genetickych zdroji rezistence bobu (Vicia faba L.) proti antraknéze
(Didymella fabae) Jellis et Punithalingam, anamorf: Ascochyta fabae Speg.)
a jejich vyuZiti v rezistentnim Slechténi je v€noviana v poslednich letech zna¢na
pozornost v Syrii(Hanounik, Robertson, 1989), Anglii(Jellis
et al., 1991), Kanadé (Rashid etal, 1991), Polsku (Zakrzewska, 1988),
Francii (Tivoli etal, 1992)aCR(Ond¥ e j, 1990, 1991).

Antrakn6za bobu zpisobuje vedle vynosovych ztrit (O nd f e j, 1991) zdvaZzné
problémy v semendrstvi. Vysoky piirozeny infekéni tlak houby kaZdoro&né
zhorSuje kvalitu vyrdbénych osiv vysokym prechodem patogena (8 aZ 40 %) na
dozravajici semena. Vyrobci osiv bobu proto mohou v naSich podminkéch jen
obtiZzné dosahovat zdpadoevropského standardu (normy) pripustného vyskytu
antragnézy v osivu do 1 %.

Cilem prdce bylo nalezeni vhodnych vychozich genetickych zdroji bobu pro
rezistentni §lechténi, které by umoZnilo dosaZeni poZadované normy zdravotniho
stavu osiv.

MATERIAL a METODY

V inokula&nich testech na lokalité Sumperk - Temenice bylo roku 1991 hodno-
ceno 42 odrid a perspektivnich novoSlechténi ze sbirky sv&tového sortimentu
bobu, udrzovaného ve VUTPL Sumperk a z jednotlivych §lechtitelskych stanic CR
a SR: Horni Mosténice - Stard Ves (HMSV), Chlumec nad Cidlinou (CH), Hornd
Streda (HS) a Sumperk (SU).
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Jednotlivé odridy a n$l. byly vyséviny na parcelkdch 2,0 x 0,7 m (tfi radky,
fadkova vzdélenost 25 cm, na fadek vysev 20 semen, tifi opakovéni). Inokulace
rostlin byla v prib&hu vegetace provedena dvakrit (ve fizi Sesti listd a pied
kvétem) ruénim tlakovym postrikovacem.

Inokulum bylo pfipraveno rozmixovanim Cistych sporulujicich kultur houby
Didymella fabae, napéstovanych v Petriho miskdch na Czapek-Doxové pideé.
Rozmixované kultury houby ze 150 Petriho misek byly rozfedény vodou na objem
25 1 (titr pyknospor 2.10%ml). K piipravé inokula bylo pouZito $est nejagre-
sivngjsich izoldtd houby izolovanych roku 1990 z napadenych semen odrid
Banner a Quasar. Prvni symptomy napaden{ rostlin se objevovaly na néchylnych
odridach a nsl. (Bolero, SUA-23) za osm aZ deset dni po inokulaci, na odolnéjsich
odriidich a nsl. se objevily za patnact aZ dvacet dni.

Intenzita napadeni testovaného souboru odrid a n$l. bobu byla hodnocena po
sklizni procentem vyskytu antraknoznich semen. Odpo¢ty napadenych semen byly
provedeny vZdy z celého mnoZstvi sklizenych semen, a to u kaZzdého opakovani
samostatné. Z odpoctu sklizenych rostlin a z vynosu semen z parcelky byl stano-
ven vynos na jednu rostlinu.

Vynosové zkousky byly zaloZeny roku 1991 na lokalité¢ Rapotin. Hodnocené
odridy a perspektivni novoslechténi byly zasety secim strojem Oyord na
parcelkdch 25 m’ ve &tyfech opakovénich. Hodnotil se dosaZeny vynos a stuperi
prirozeného napadeni sklizenych semen antraknézou.

VYSLEDKY

V inokula¢nich testech bylo v roce 1991 na lokalit¢ Temenice zhodnoceno
celkem 42 odrid a n$l. bobu na odolnost proti patogenni houb& Didymella fabae
(tab. I). Opakovanou inokulaci (ve fazi Sesti listd a pred kvétem) smési nejagre-
sivnéjsich izoldtd houby byl docilen vysoky inokula¢ni tlak, ktery pisobil v pribé-
hu celé vegetace. Hlavnim kritériem hodnoceni stupné odolnosti byl prechod
patogena na sklizend semena a docileny vynos na jednu rostlinu. Intenzita
napadeni sklizenych semen antraknézou se pohybovala od 4,7 % (n$l. SU-R
5/13), 24,1 - 35,5 % (Quasar, Banner, nsl. SU-V 3) aZ po 91,8 - 94,2 % (Akzent,
Ti 1507-85, Tifabo). Vysoky stuperi odolnosti prokazalo v testech pouze n$l. SU-R
5/13. V3echny ostatni testované odriidy a nsl. byly ndchylné aZ vysoce nichylné.
Prekvapivy byl sniZeny stuperi odolnosti anglickych odrid ozimych bobid Banner
a Quasar, povaZovanych za genetické zdroje rezistence. K nejnéchylnéj$im odri-
ddm a n3l. patrily Ti-formy (topless) a z klasickych odrid Farzala a Erfordia.

K posouzeni v§nosové tirovné rezistentniho nsl. SU-R 5/13 ve srovnéni s povo-
lenymi odridami byly na lokalit¢ Rapotin zaloZeny maloparcelkové pokusy
(tab. II). Pfirozeny inokulaéni tlak antraknézy se zacal projevovat aZ ve fézi
dozrdvani. NejniZ3{ stupeni prirozeného napadeni sklizenych semen antraknézou
byl zji$tén u nsl. SU-R 5/13 (2,4 %). Napadeni ostatnich odrid a nsl. bylo vyssi
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I. Napadenti sklizenych semen antraknézou (Didymella fabae) v inokula¢nich testech, Teme-
nice, 1991 — Infestation of harvested seeds by mudge (Didymella fabae) in inoculation tests,
Temenice, 1991

Odriida, nl.! Napadeni semen? [%)] V§nos na jednu rostlinu® [g]
SU-R 5/13 4.7 A 17,5 A
Quasar 24,1 B 12,5 B
Banner 27,3 B 11,8 B
SuU-v3 35,5 B 144 A
Bronto 52,5 C 6,1 C
Toret 53,3 C 9.3 B
HMSV 173 57,1 C 82 C
HS 8181 59,5 C 8,1 C
CH 506 62,0 C 8,3 C
Omar 70,8 C 59 C
CH 394 63,8 C 8,8 C
HMSV 375 63,9 C 8,6 C
Hedin 65,2 C 8,7 C
CH 472 71,2 C 7.2 C
Corton 71,5 C 6.6 C
Inovec 71,7 C 6,1 C
Chlumecky 73,6 C 6,6 C
Fribo 74,8 C 7,1 C
Prerovsky 75,3 C 58 C
Avanti 75,5 & 6,0 C
Titan 75,9 C 84 C
Carola 76,0 C 6,7 C
Erfano 76,0 € 7,0 C
Condor 76,1 C 55 (&
Albatros 76,4 C 52 C
Nixe 76,5 C 6.3 C
Bolero 76,6 C 4,0 C
Uran 77,0 C 6,3 C
HS 7650 78,5 C 5.6 C
SUA-23 801 C 10,7 B
HMSV 8810 (Ti) 80,3 C 38 D
HMSV 8806 (T1) 80,4 C 6,2 C
Alen (Ti) 81,3 D 48 C
Farzala 81.4 D 5,5 C
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Pokra&ovéni tab. I

Odriida, n3l.! Napadeni semen? [%] Vynos na jednu rostlinu? [g]
Erfordia 81,5 D 42 C
Tinova (Ti) 82,3 D 39 C
Tisesta (Ti) 84,2 D 4,5 C
Tina (Ti) 87.8 D 3,1 D
HMSYV 8803 (Ti) 90,5 D 34 D
Akzent (Ti) 91,8 D 4.8 C
Ti 1507-85(T1) 93,4 D 4,1 C
Tifabo (Ti) 94,2 D 2.5 D
Priimér* 70,2 : 6.9

lvariety, new breed; %infestation of seeds; %yield per plant; *average

Hodnoty oznagené shodnymi pismeny se statisticky vyznamné neodlisuji (P = 0,01) — Values
marked by identical letters are not statistically significantly different (P = 0.01)

neZ 10 %. V docileném vynosu nebyly mezi hodnocenymi odridami a nsl. zjistény
podstatné rozdily. Rezistentni n§l. SU-R 5/13 poskytlo vynos na drovni povolenych
odriid Chlumecky a Uran.

II. Hodnoceni zdravotniho stavu a vynosové drovné n3l. SU-R 5/13 ve srovnani s odriidami
a perspektivnimi n3l. v agrotechnickych maloparcelkovych pokusech na lokalité Rapotin, 1991
—Evaluation of health condition and the yield of new breed SU-R 5/13 compared with varieties
and prospective new breeds in cultural small-plot field trials at the site Rapotin, 1991

Odréida. n31.] Napadeni semen Docilen§ priimérny v§nos [kg/parcelku]®
' antraknézou” [%] celkem* po vytiidéni, zdravi semena’
Chlumecky 12,5 55 5.1
Uran 26,5 59 3.8
Omar 10,2 6,2 55
SUA-23 254 6,1 45
HMSV173 16,3 53 44
SU-R 5/13 24 58 5,6

Ivariety. new breed; %infestation of seeds by smudge; 3achieved average yield [kg/plot]:*total; Safter

sorting, healthy seeds
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DISKUSE

Uspé&snost péstovani bobu z4visi kromé jiného i na zabezpe&eni vyroby osiva
bez antraknézy. Vysev zdravého osiva je zarukou zdravého porostu, vysokého
vynosu a kvality sklizené produkce (Ondfej, 1991). Nejvétsim problémem
vyrobcl osiv bobu je vysoky stuperi napadeni sklizenych semen antraknézou
(10 aZ 35 %) v disledku vysoké nachylnosti péstovanych odrid. ProtoZe chemicka
ochrana je nei¢innd a neefektivni, je vySlechténi rezistentnich odrid a jejich
zavedeni do péstitelské praxe velmi Zddouci.

Vzhledem k vysokému stupni napadeni vyrdb&énych osiv bobu v nasich
podminkéch, nebyla norma pripustného vyskytu antraknézy v osivu zatim stano-
vena. UvaZovalo se o hranici napadeni do 10 %, ale i tak by vice neZ 90 % partii
osiv nemohlo byt uzndno. V Polsku se pro vyvoz osiv bobu do zahrani¢{ vybiraji
partie osiv s napadenim do 4 %. V Némecku a Anglii jsou vyZadovény piisnéjsi
kritéria, pro uzndni osiva ve stupni OR je tolerovéan vyskyt antraknézy do 1 aZ 2 %.
U osivS 1a8 2 je poZadovién pripustny vyskyt patogena do 0,5 %.

Vysledky inokulacnich testd jak u nds, tak i v zahrani¢i (Hanounik,
Robertson, 1989;Jellis etal, 1991;Ondrfej, 1990; Pritchard
etal, 1989; Rashidetal, 1991; Tivolietal, 1992;Zakrzewska,
1988) prokédzaly vysokou nachylnost komerénich odrid. Existence rezistentnich
linii bobu proti antraknéze byla poprvé zjisté€na v inokula¢nich testech v Syrii
v letech 1980 aZ 1981 (Hanounik, Robertson, 1989). Jednalo se
o rezistentni linie jedlého (zahradniho) bobu, pochézejiciho z Libanonu, Syrie,
Iriku, Etiopie, Spanélska a o jednu linii bobu ozimého z Anglie (které byla jiZ
v minulosti Slechtitelsky vyuZita k vySlechténi odolnéjSich ozimych odriid bobu
Banner a Quasar). Zjisténim existence rozdilnych ras antraknézy a provérenim
rezistence linii bobu na vSechny rasy patogena bylo prokdzano, Ze pouze dvé linie
bobu BPL 471 a BPL 2485 nebyly napadeny Zadnou ze zjisténych ras patogena
(Hanounik,Robertson, 1989).

V inokulaénich testech provedenych v Anglii (Je 111 set al., 1991) byl zjistén
vyS$i stupeii odolnosti pouze u nékterych odrid ozimych bobil: Quasar (5,8 %),
Banner (28,3 %), Bulldog (31,0 %). U bobu klasického typu (jarniho) nebyla
nalezena Zddnéd odrida s odolnosti na trovni odrid Quasar a Banner. NejniZs{
stuperi napadeni byl zjitén pouze u bélokvété odridy Toret (39,5 %).

Ziskané poznatky z naSich inokula¢nich testi potvrzuji vysoky stuperi odolnosti
anglickych odrid ozimych bobd Quasar a Banner. Novoslechténi SU-R 5/13
(bob klasického typu - jarni) dosdhlo v inokula¢nich testech vy3Si stuperi rezistence
neZ uvedené anglické odridy.

Novoslechténi SU-R 5/13 bylo ziskdno vybérem z hybridni populace v generaci
Fs z kfiZeni odridy Banner s novoslechténim klasického typu SU-V 3. KfiZeni bylo
provedeno v roce 1986 na zikladé vysledki inokulaénich testd provedenych ve
VUTPL Sumperk v roce 1985 (O nd f e j, 1990, 1991). Vynosové ztrity byly
u ndl. SU-R 5/13 v silnych inokula¢nich podminkich velmi nizké (4,4 %) ve
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srovndni s komerénimi odridami bobu, u nichZ vynosové ztrity dosdhly 59,1
aZ 67,3 %.

Stuperi rezistence u n§l.SU-R 5/13 1G¢inné zabrariuje Sifeni patogena v porostu
a omezuje jeho pfechod na dozrdvajici semena. VyuZiti n§l. SU-R 5/13 v dalsi
Slechtitelské praxi ddva redlny predpoklad k podstatnému sniZeni vyskytu
a nebezpecnosti antraknézy bobu v naSich podminkdch a umoZni zavést a plnit
normu piipustného vyskytu antraknézy v osivu do 4 aZ 5 %.

Rozbory rostlin nsl. SU-R 5/13 po inokulaénich testech vykdzaly ur¢ité mnoZstvi
rostlin (1 aZ 4 %) s napadenim v nizkém aZ stfednim stupni. Tento maly vyskyt
napadenych rostlin naznacuje, Ze ziskany materidl neni jisté v rezistenci zcela
homogenni (jde o materidl v generaci Fs). V dal$im postupu $lechtitelské price
budou selekéni kritéria zpfisnéna za podminek zvySeného inokula¢niho tlaku
a zvySené ochrany proti cizospraseni.
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M. Ondrej (Research Institute of Technical Crops and Legumes,
Sumperk - Temenice, Czech Republic)

Differences in the varietal resistance of faba beans (Vicia faba L.)
to Didymella fabae Jellis et Punithalingam.

In 1991 in oculation tests conducted at the site'Sumperk - Temenice, 42 varieties and
new breeds of faba bean (Vicia faba L.) were evaluated for resistance to pathogen fungus
Didymella faba Jellis et Punithalingam (Table I). By repeated inoculation of plants
(at the stage of six leaves and prior to anthesis) with the mixture of the most aggressive
isolates of the fungus, a high inoculation pressure acting during the whole vegetation
was achieved. A main criterion of evaluation of the degree of resistance was infestation
of harvested seeds and the yield obtained in calculation per plant. The seed infestation
by pathogen was fluctuating from 4.7 % (new breed SU-R 5/13), 24.1 to 35.5 %
(Quasar, Banner, new breed SU-V 3) to 91.8 - 94.2 % (Akzent, Ti 1507-85, Tifabo).
A high degree of resistance was exhibited in tests solely by new breed SU-R 5/13
(classical type of faba bean, spring, origin: Banner x SU-V 3). All other tested varieties
and new breeds were susceptible to very susceptible. Medium susceptible were also
English varieties of winter faba bean Banner and Quasar and new breed of classical
type SU-V 3. The most susceptible varieties and new breeds were all faba bean Ti-forms
(topless) and out of classical types - the varieties Farzala and Erfordia. To compare the
yield of the new breed SU-R 5/13 with approved varieties and prospective new breeds,
microplot trials have been established (Table II) at the site Rapotin. Natural inoculation
pressure of pathogen started to be manifested as late as at the stage of ripening.
The lowest degree of natural infestation of harvested seeds by smudge was found in new
breed SU-R 5/13 (2.4 %), seed infestation of other varieties and new breeds exceeded
10 %. There were no significant differences between evaluated varieties and new breeds
in the yield obtained. The new breed SU-R 5/13 gave the yield on the level of approved
varieties Chlumecky and Uran.

Vicia faba L.; Didymella fabae; resistance
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ALTERNARIOVA KALISNI HNILOBA JABLEK
Véclav KUDELA, Eva KOVACIKOVA, Jaroslav MUSKA®

Vyzkumny iistav rostlinné vyroby, 161 06 Praha 6 - Ruzyné;
zemedeétskeé druzstvo Chelcice, 387 72 Libéjovice

V roce 1992 jsme pii sklizni jablek v sadech zemédélského druZstva Cheldi-
ce v jiznich Cechéch zaznamenali neobvykly v§skyt piiznakt kali¥ni hniloby
jablek. Cetnost vyskytu choroby jsme stanovili u sedmi odriid. U jedné
odridy jsme posuzovali napadeni 1000 plodi z 20 stromi, z jednoho stromu
jsme hodnotili 50 jablek. U odrid jsme zaznamenali rozdilné procento napa-
denych plodit: James Grieve 32 %, Spencer 30 %, Mitsu 18 %, Spartan 8 %,
Idared 4 %, Mantet 4 % a Boskopské 2 %. U odrady Idared k nariistu $kod
nedoflo ani po péti mésicich skladovani. Z napadenych kali$nich listkd
a pletiv duZniny v okoli kalicha jsme nej¢astéji izolovali houby Alternaria
alternata (Fr.) Keissler a Botrytis cinerea Pers. Testované izolaty A. alterna-
ta vyvolaly po inokulaci plodii odrildy James Grieve a Golden Delicious
podobné piiznaky, jaké jsme zaznamenali u pfirozené infikovanych ploda.
Tim byl na tzemi Ceské republiky prokazan vyskyt kali¥ni hniloby jablek
zplisobené houbou Alternaria alternata. Siteni nikazy v sadech, kde byla
zjist€na kali$ni hniloba jablek, je moZné ofekdvat i v naslednych letech.

Alternaria alternata; patogenita; plody jabloni; odridova odolnost

V roce 1992 jsme koncem zai{ dostali ze zemédélského druZstva v Chel¢iéich
na okrese Strakonice v jiznich Cechédch k posouzenf jablka odriidy James Grieve
s neobvyklymi pfiznaky kali¥ni hniloby.

Neobvyklé priznaky kali$ni choroby byly zaznamendény v riizné intenzité u vétsi-
ny péstovanych odrid jablek.

Vyskyt téchto pfiznaki v relativné vysoké ¢etnosti, obavy z néristu $kod b&hem
skladovani a Sifeni ndkazy v sadech v ndslednych péstitelskych letech dal podnét
k studiu pri¢in choroby.

MATERIAL a METODY

Mikrobiologické rozbory — Z nihodné vybranych 20 plodi odridy James
Grieve, promytych pod tekouci vodou, jsme vyfizli segmenty pletiv z napadenych
kali$nich listkt a z 1€zi v duZnin€ v okoli kalicha. Segmenty jsme propléchli sterilni
destilovanou vodou (SDV), nechali v aseptickém prostredi volné susit a poklddali
na agarové plotny s bramborovym (BA), jable¢nym (JA) a sladinovym (SA)
v{luhem. Pro kaZdy typ Zivné pidy jsme vybrali 40 segmenti.
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Determinace izolati — Po sedmi dnech kultivace v termostatu pii 24 °C jsme
vyrostlé kolonie hub individudlng preockovali na uvedend agarovd média, s cilem
ziskat &isté kultury a vyvolat tvorbu charakteristickych struktur jednotlivych izolatd.

Testy patogenity

Priprava izolati — Vodni suspenzi konidif izol4ti hub rodu Alternaria a Botrytis
(o koncentraci 1.10* konidii na 1 ml) jsme roztirali na agarové plotny (BA)
a kultivovali pét dni pfi 24 °C. Z narostlého mycelia jsme vykrajovali hranolky
(2 x 2 x 2 mm), které jsme pouZili k inokulaci plodd.

Priprava rostlinného materialu a zpusob inokulace — Plody odriidy James
Grieve a Golden Delicious jsme omyli pod tekouci vodou, povrchové dezinfi-
kovali ponorfenim do 5% chlorového vdpna na dobu 2 minut, nékolikrat proplacho-
vali SDV a nechali oschnout v aseptickém prostiedi. Pak jsme slupku plodi
mechanicky poranili skalpelem a na vznikla poranéni jsme vloZili bud hranolek
agaru s myceliem testovaného izoldtu, nebo stejny hranolek agarové pidy (BA),
ale bez mycelia. Pro testovani jednoho izoldtu jsme pouZili tfi plody a pro kontrolu
jeden plod. KaZdy plod jsme inokulovali v deseti mistech. Inokulované i neino-
kulované plody jsme vloZili do sklenénych nddob s vikem. Na dné€ nddob byla vrstva

. SDV, nad niZ byla kameninova dirkovand deska s testovanymi plody. Nddoby jsme
vloZili do svételného termostatu s reZimem 12 hodin svétlo (6800 Ix), 12 hodin tma
a teplotou 22 °C.

Hodnoceni patogenity izolatli — Rozsah vzniklé nekrézy v okoli mista poranéni
slupky a v duZiné jsme hodnotili tfeti a pity den po inokulaci u odridy James
Grieve, ¢tvrty den po inokulaci u odridy Golden Delicious. K hodnoceni pato-
genity izolatl jsme pouZili tyfbodovou stupnici:

0 - zaschla nekr6za v misté poranéni (ne vétSi neZ 1 mm),

1 - zhnédl4 slupka a duZina, do vzdailenosti 2 mm od mista poranéni,

2 - nekrotizovand zhnédl4 slupka a duZina do 5 mm od mista poranéni

3 - nekrotizovand hn&d4 slupka a duZina do hloubky pres 5 mm.

Primémy stuperi patogenity (PSP) jsme vypoditali podle vzorce:

O+ 1 X243 X005 5:45
celkovy pocet pozorovani

kde: x — podet pozorovéni v daném stupni napadeni

Cetnost vyskytu kali$ni hniloby v podminkach prirozené infekce — U jablek
sklizenych v roce 1992 v sadech zemédé€lského druZstva v ChelCicich na okrese
Strakonice v jiznich Cechéch jsme sledovali rozdily v &etnosti napadeni u sedmi odriid.
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U jedné odriidy jsme posuzovali napadeni 1000 plodd, které pochézely z 20 stro-
mi. Z jednoho stromu se hodnotilo 50 jablek. U jablek odridy Idared se po dobu
péti mésict skladovani sledovala velikost nekrotickych skvrn.

VYSLEDKY

Makroskopické pFiznaky u prirozené infikovanych plodu — Kalisni listky
byly u postiZenych plodi z¢4sti, nebo pIné zhnédlé aZ tmavohnédé, lesklé (jakoby
nalakované) a zkroucené. V okoli kalicha byla ostre ohrani¢end vklesla okrouhla
hnéda, tmavohnédé aZ ¢ernd skvrna o priméru 2 aZ 10 mm. Na obvodu skvrn byl
neziidka patrmy karminové zbarveny tzky lem. Na prurezu plodem zasahovala
nekréza jen povrchové a podpovrchovi pletiva do hloubky 0,5 - 0,8 mm.

Mikrobiologické rozbory —Z celkového poctu 120 segmenti z kalisnich 1istkd
se nepodarilo izolovat Zidny houbovy mikroorganismus z 16,00 % segmenti.
Z celkového poctu 120 segmenti z duZniny byla izolace nedspé3nd v 14,50 %.

Z hub izolovanych z kaliSnich listki a z duZniny prevlddal druh Alternaria
alternata (Fr.) Keissler nad druhem Botrytis cinerea Pers. (tab. I). Prevaha izoldtd
A. alternata nad izoldty B. cinerea byla vyraznéj$i u duZiny neZ u kaliSnich listka.
Mezi izolity B. cinerea byly zastoupeny dva typy, z nichZ jeden vytvérel na
agarovych plotndch mycelium s konidiofory a konidiemi, druhy navic i sklerocia.

I. Cetnost vyskytu hub v segmentech pletiv z kali$nich listkti a duZniny (n = 240 segmentil)
— The frequency of fungus occurrence in the segments of tissues from sepals and flesh
(n = 240 segments)

Z kali$nich listkd Cetnost? Z duZiny Cetnost
n =120 segmenti’ [%] n =120 segmentii® (%]
A. alternata 433 A. alternata 71,5
B. cinerea 10,0
B. cinerea 10,0 A. altemata + B. cinerea 1,5
Mycelia sterilia 20,7 Mycelia sterilia 0,5
Sterilni segmenty* 16,0 Sterilni segmenty 14,5

lfrom segment sepals; “frequency; *from segment flesh; *sterile segments

Patogenita izolati — Testované izolity A. alternata, pochdzejici z kaliSnich
listkd, nebo z duZniny napadenych jablek, mély schopnost vyvolat po inokulaci
plodl odridy James Grieve a Golden Delicious podobné piiznaky (tab. II, III
a obr. 1), jaké jsme zaznamenali u pfirozené infikovanych plodi.
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1. Nekrotické skvrny na plodu jablka odridy Golde Delicious pét dni po inokulaci izoldtem
A. alternata 2099a (vpravo), kontrola (vlevo) (Foto K. Krusek) — Necrotic lesions of a Golden
Delicious apple five days after inoculation of A. alternata isolate 2099a (on the right) and control
(on the left) (Photo K. Krusek)

Inokulace izolaty B. cinerea vyvolala mokrou hnilobu, kterd jiZ treti den od
inokulace zasédhla cely plod. Z toho je zfejmé, Ze piitomnost B. cinerea na povrchu
nebo uvnitr nekrotickych pletiv neméla spojitost s priznaky kaliSni hniloby vysky-
tujici se v roce 1992 v sadech ZD ChelCice.

KdyZ jsme plody inokulovali smési hub A. alternata a B. cinerea, byla intenzita
napadeni mensi neZ po inokulaci jednim z patogenti (tab. III), coZ by mohlo svédcit
0 antagonismu mezi nimi.

II. Patogenita izolatl po inokulaci plodi odridy James Grieve — Isolate pathogenicity after
inoculation of fruits of the James Grieve variety

Izol4t! Pivod? Primérny stupeii patogenity paty
den po inokulaci
Alternaria alternata 2098 a kalich® 2,8
Botrytis cinerea 2098 b kalich mokré hniloba celého plodu’
A. alternata 2099 a duZnina® 29
Kontrola* 0,0

Holds for Tables II and I1I:

lisolate; 2origin; average rate of pathogenicity the fifth day after inoculation; “control; Scalyx;
%flesh; "soft rot of the whole fruit
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III. Patogenita izolath po inokulaci plodii odriidy Golden Delicious - Isolate pathogenicity
after inoculation of fruits of the Golden Delicious variety

Pivodt | Timig sopetpaeserfy
A. alternata 2098 a kalich® 2,4
B. cinerea 2098 b kalich mokri hniloba celého plodu’
B. cinerea 2098 ¢ kalich 2.7
A. alternata 2099 a duZnina® 2,5
A. alternata + B. cinerea 2099 b duZnina 1,6
Kontrola* 0,0

Rozdily v Cetnosti vyskytu kalisni hniloby mezi odridami — Z celkového
poctu sedmi analyzovanych odrid byla zji§té€na kali$ni hniloba témér u tretiny
sklizenych plodid odridy James Grieve a Spencer, témér u pétiny plodi odridy
Mutsu a témér u desetiny plodi odridy Spartan. U odrid Idared a Mantet bylo
napadeno okolo 4 % a u odriidy Boskopské okolo 2 % plodi (tab. IV).

Mezi plody uvnitr a na obvodu koruny nebyly zjist€ny Zadné rozdily v Cetnosti
vyskytu choroby. Bylo ndpadné, Ze na menSich plodech (o priiméru okolo 4 cm)
se prakticky priznaky kalisni hniloby nevyskytovaly, zatimco na plodech o primé-

IV. Rozdily v Eetnosti napadeni odriid jablek alterndriovou kali$ni hnilobou v podminkéch
prirozené infekce — Differences in the frequency of infected fruits of apple varieties with
alternaria calyx rot in the conditions of natural infection

Odréidal Cetnosz :ip?gggy;l;géc;zdﬁ v%
James Grieve 32,20
Spencer 30,50
Mutsu 18,12
Spartan 8,34
Idared 4,26
Mantet 4,12
Boskopské 2,31

lvariety; frequency of infected fruits in % (# = 1,000 fruits)

ru nad 6 cm bylo napadeni mnohem ¢etnéjsi. V pribéhu pétimési¢niho skladovani
jablek odridy Idared se velikost nekrotickych skvrn nezvétSovala.
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DISKUSE

V literatufe je popséno nékolik patogent, ktefi mohou u jablek vyvolat podobné
priznaky jako se vyskytly v roce 1992 v sadech zemé&dé&lského druZstva v Chelci-
cich. Rich (1970) popsal ,calyx end rot. Pivodcem této hniloby je houba
Sclerotinia sclerotiorum (Lib.) de Bary. Léze na jablkdch se projevujf jiZ v priib&hu
¢ervna. Napadené plody zaostavaji v ristu, jsou deformované a pred€asné opadavaji.

V Severni Americe, v Evrop€ na Novém Zélandu je zndmd ,dry eye rot*
a ,,blossom - end rot“. Pivodcem je, jak uvddi Wilk i ns on (1943), Botrytis
cinerea Pers.

Vysledky mikrobiologickych analyz napadenych plodi ze sadu v Chel€icich
prokézaly pfevlddajici pfitomnost houby Alternaria alternata (Fr.) Keissler
(syn. A. tenuis Nees). Tuto houbu jako plivodce hniloby ovoce na jiZni Moravé
prokdzal Z a c h a (1950). Izoloval ji z nekrotické skvrny jablka odriidy Ontario.
Z price se viak nedoviddme, ve kterém misté plodu a kdy k infekci mohlo dojit.
Jak uvddi Spotts (1990), miZe dojit k infekci touto houbou u zeslablych,
poranénych, nebo také fyziologicky starnoucich pletiv. Houba pronika do pletiv
narusenych napr’. chladem, slune¢nim zérenim, nebo bodavym hmyzem. S ak u -
ma (1990) nevyluduje moZnost infekce kvétnich listkd jabloni. Byla popsédna
alterndriovd infekce kvétd u hruSek (Kitajima et al. (1957) druhem
A. kikuchiana Tanaka a alterndriovd hniloba plodd, jeji pivodcem je druh A. mali
Roberts, ktery je pravdépodobné patotypem A. alternata(Neergaard, 1945;
Simmons, 1967). Houba je znimé v Japonsku, Korei a v Ciné, ale jeji vyskyt
byl zaznamendén také v Zimbabwe a v posledni dobé i v USA, v severni Karolinég.
Pivodné byl jeji vyskyt lokalizovan, ale v prib&hu nékolika madlo let se roz3ifila
do vsech oblasti péstovani jabloni (Sawamura, 1990).

Lze predpoklddat, Ze houbaA. alternata infikovala jiZ kalisni listky v dobé& kvétu.
Po obdobi latence, v dobé& kdy se plody bliZily do faze skliziiové zralosti, prorostla
houba do podkoZkovych pletiv kolem kalichu.

KdyZ se zamy$lime nad rozsahem vyskytu této neobvyklé hniloby na ZD
v Chel¢idich, vnucuje se tvaha, zda k jejimu zvySenému vyskytu nedoslo
k souvislosti s nepatrnym vyskytem strupovitosti, a s tim souvisejici omezenou
aplikaci postriki fungicidy, které mohou byt G¢inné i vi¢i A. alternata (S aw a -
mura,1990). Avsak jakuvddiL ac ey (1989), A. alternata toleruje fungicidy
a preZivé aZ do doby, kdy zac¢inaji prevlddat jiné houby.
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Doslo dne 8. 2. 1993

V. Kiidela, E. Kovdcikovd, J. Muska (Research Institute for Crop Production,
Praha - Ruzyné; Agricultural Cooperative, Chelcice, Czech Republic)

A calyx rot of apple fruit caused by Alternaria alternata

In 1992, a severe outbreak of calyx and fruit rot was observed on apple at the time
of harvest in extension demonstration gardens in southern Bohemia, Czech Republic.
Symptoms consisted of shiny necrotic areas on sepals, sometimes with development of
distortion and twisting of sepal leaves. On fruit, lesions were dark brown to black and
often surrounded by a reddish halo (2 - 10 mm in diameter). Fruits were affected to
a depth of 0.5 - 0.8 mm.

The incidence of disease on seven cultivars was as follows: James Grieve - 32 %;
Spencer - 30 %; Mitsu - 18 %; Spartan - 8 %; Indared - 4 %; Mantet - 4 % and
Boskopske - 2 %, based on inspection of 1,000 harvested fruit. Calyx symptoms were
not observed on fruit less than 4 cm in diameter. Two fungi, Alternaria alternata (Fr.)
Keissler and Botrytis cinerea (Pers.) were consistently isolated from lesions on both
the calyx and fruit. Pathogenicity of A. alternaria and B. cinerea were tested by mycelial
plug inoculation on detached fruits of James Grive and Golden Delicious varieties.
Within five days, all A. alternata isolates produced symptoms on apple fruit identical
to those seen in the field. On the other hand, B. cinerea isolates produced a watery soft
rot, often in as little as three days after inoculation. Inoculation with a mixture of
A. alternata and B. cinerea resulted in less favorable symptom reproduction than
A. alternata alone.

We conclude that A. alternata is responsible for the observed outbreak of calyx and
fruitrotin Bohemia. We also hypothesize that the outbreak is related to decreased sprays
for apple scab, caused by Venturia inaequalis.

calyx rot apple fruits; Alternaria alternata; pathogenicity; varietal resistance
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RECENZE

HAUS- UND VORRATSSCHADLINGE
SKUDCI V DOMACNOSTECH A VE SKLADECH

Jan Zuzka
Praha, Avicenum, Dausien 1991. 192 s.

Clovek vytvéii zésoby velkého mnoZstvi druhd substritd (obili, kofeni, hotovych
potravin atd.), a proto je i druhové rozmanitost $kiidct ve skladech a domécnostech
v&t3f neZ napf. v polnich monokulturich. Navic je Easto zaznamendvin i vyskyt Skidct
zavleCenych z tropickych oblasti Asie, Afriky a Jizni Ameriky. Pfesné urCeni Skidce
je pritom nejdileZitéj§im predpokladem pro vybér spravného ochranného zdsahu.
Velkou pomoc pro vefejnost i odborniky predstavuje prdvé recenzovana publikace,
kterd obsahuje rozsahly obrazovy materidl v&tSiny nejdileZitéjSich skladiStnich
a hygienickych $kidcd doplnény struénym a srozumitelnym textem.

Kniha je roz&lenna do deseti kapitol: 1. Uvod - vysvétleni pojmu synantropie,
vlastnosti a schopnosti synantropnich druhd, popis sloZeni hmyziho téla doplnény
Eernobilymi schematickymi ilustracemi. 2. Vyvoj Skddcl - prehledné a strucné
vysvétleni vyvojovych cykli u hmyzu a roztocli a jejich ovlivnéni fyzikdlnimi
podminkami prostfedi. 3. Pivod a roz§ifeni §kiidci - seznameni s historii a podminkami
roz8ifovéani synantropnich $kidci a s dlohou ¢lovéka v tomto procesu. 4. Hospodarské
a hygienické Skody - piiklady $kod zplsobené synantropnimi ZivoCichy (poZer, konta-
minace, pfenos patogennich mikroorganismid apod.). 5. Zjisfovéni vyskytu Skidci -
struény piehled pfimych a nepfimych metod zjisfovini pfitomnosti §kidct ve skladech
a v domdcnostech. 6. Ochrannd opatfeni - prehled fyzikalnich, chemickych a biolo-
gickych metod ochrany pred synantropnimi $kidci. 7. Priklady chemickych preparati
(v tabulkové formé), které mohou byt pouzity proti Skudciim v domacnostech. 8. Obra-
zovid &ast - obsahuje 94 barevnych vyobrazeni skladiStnich a hygienickych $kidci
usporadanych podle systému Zivo€ichl. U kaZdého obrazku je doprovodny text, ktery
obsahuje popis, biologii, v§znam a metody hubeni prezentovaného Skiidce. Barevné
ilustrace i fotografie maji vysokou technickou i uméleckou droveii (ilustrace: F. Severa,
foto: L. Havel, R. Hrabdk, M. Kaften, J. Krecek, A. Kirka, Z. Nigrin, V. Pfleger,
J. Pradag, P. Rodel, J. Vanék, P. Vlasik, J. Zahradnik). 9. Doporucend literatura.
10. Rejstrik.

Rozsahem a kvalitou obrazové Cisti predstavuje kniha ojedinélou prirucku ve svém
oboru i v evropském méfitku.

Ing. Vaclav Stejskal
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KRATKA SDELENI

VYSKYT HOUBY FUSARIUM INFLEXUM SCHNEIDER ET DALCHOW
NA BOBU (VICIA FABA L.) V CESKE REPUBLICE

Michal ONDREJ

Vyizkumny iistav technickych plodin a luskovin, 787 01 Sumperk - Temenice

Poprvé bylo typické vadnuti bobu (tracheomykéza) zjisténo v CR na §lechti-
telské stanici Stard Ves u Prerova v letech 1980 aZ 1982 bez urceni pivodce. Od
roku 1986 se vadnuti bobu na této stanici zacalo objevovat pravidelné a ve
vysokém stupni, zvla3té na provoka¢nim pozemku (Domérek), kde se bob péstuje
po sob& opakované jiZ od konce 70. let. K ureni plivodce vadnuti bobu byly
v letech 1990 a 1991 odebirdny rostliny s priznaky vadnuti v rozdilnych terminech
(pocitek kvétu, plny kvét, po odkvétu, zelend zralost). Izolace byly provadény
z korend, korenovych kr¢kl a u vnitfnich drefiovych pletiv podélné roziiznutych
bdzi lodyh, ve vzdilenosti cca 4 aZ 5 cm od povrchu pidy. [zolace byly provadény
na standardni Czapek-Doxovu pidu (vyrobce Imuna, Séri¥ské Michalany).

Vadnuti bobu se projevovalo v porostech nejdrive v dobé na pocitku kvétu.
Zpocitku se objevovalo jen vadnuti vrcholovych listd v polednich hodindch
teplych dnd. V obdobi dokvétini a zelené zralosti napadené rostliny rychle
zasychaly a odumiraly.

Z vnittnich drefiovych pletiv bdzi lodyh byly izolovdny pouze dva rozdilné druhy
hub rodu Fusarium:

Fusarium oxysporum f. sp. fabae — bilé mycelium, rychld dynamika ristu,
intenzivni sporulace, modré zabarveni okraje kolonie, mikrokonidie prevdZné
cylindrické, ojedinéle mimé zakfivené 5 - 15 x 2 - 3 pm, makrokonidie mirné
zakfivené s tfemi aZ péti prehradkami 15 - 34 x 2,5 - 4,5 pm, chlamydospory hojné
zastoupeny, hyalinni, v priméru 7 - 12 pum;

Fusarium inflexum — krémové zbarvené mycelium, velmi pomald dynamika
ristu, ojedinéld sporulace makrokonidii, velmi intenzivni tvorba chlamydospor,
okraje kolonii nezabarvené. Makrokonidie prevdZné ndpadné srpovité zakrivené
7-30x 2,5 -4,5 pm. Chlamydospory naZloutle zbarvené, v priméru 7 - 22 pm.

Zjisténé kultivacni charakteristiky, jakoZ i tvar a rozméry konidii a chla-
mydospor zcela odpovidaji uvddénym diagnézdm (Schneider,
Dalchow, 1975; Gerlach, Nirenberg, 1982). Cetnost vyskytu
drubu F. inflexum prevladala v letech 1990 a 1991 u vadnoucich rostlin z prvniho
terminu odbéru (pocitek kvétu aZ plny kvét). V pozdéjSich terminech odbéri
(dokvétdni, tvorba luski) prevlddala cetnost vyskytu druhu F. oxysporum f. sp.
fabae (tab. I). V kone¢nych terminech odbéru (zelend zralost) se zacaly v izolacich
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1. Tvar mikro a makrokonidii — The
shape of micro and macroconidia

A - Fusarium oxysporum f. sp. fabae
B - Fusarium inflexum
vpravo makrokonidie, vlevo mikro-

konidie — right macroconidia, left
@ microconodia
/ 0

vyskytovat nespecifické druhy fusérif, které pronikly do dieriovych pletiv druhotné
z nekrotizujicich kofenovych krékt (F. equiseti, F. avenaceum a F. graminearum).

V izolacich z koreni rostlin prevladl ve vSech terminech odbéru vyskyt druhd
F. solani a F. oxysporum. Z korenovych kr¢ki prevladla izolace druhi F. equiseti
a F. avenaceum. Z koreni a kr¢ki se nepodatfilo druh F. inflexum izolovat.

I. Cetnost vyskytu (v %) izolovangch hub rodu Fusarium z diefiovych pletiv lodyh bobu
(Vicia faba) v letech 1990 a 1991 na lokalité Stard Ves (Domérek), ve tfech rozdilnych
terminech odbéru (1 = pocatek kvétu, 2 = po odkvétu, 3 = zelend zralost) — The frequency of
occurrence (in %) of the Fusarium genus fungi isolated from broad bean (Vicia faba) stem pith
at the Stara Ves (Domérek) locality in 1990 and 1991, on three dates of sampling (1 = anthesis
outset, 2 = after anthesis, 3 = green ripeness)

Druh houby! s il
odbér’1 | odbér2 | odbér3 | odbérl | odbér2 | odbér3
F. oxysporum 22,8 71,4 76,3 6,4 67,6 65,4
F. inflexum 77,2 273 4,5 93,6 324 1,4
F. equiseti 0 1,3 11,2 0 0 15,6
F. avenaceum 0 0 5.8 0 0 13,4
F. graminearum 0 0 22 0 0 43

fungal species; 2sampling

Vyskyt vadnuti bobu zpisobovany druhem F. oxysporum f. sp. fabae je znim
z Ciny, Japonska, Kanady, Ruska, Egypta, Irdku, Polska, Mad'arska a Jugoslévie.
Slabé symptomy vadnuti bobu mohou vyvolat i fyziologické rasy houby preché-
zejici na bob z jinych druht luskovin (hrich, lupina, fazol, s6ja). V Némecku
Schneider aDalchow (1975) popsali novy specificky druh F. inflexum,
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vyvolévajici tracheomykézu bobu. V{skyt tohoto druhu nebyl dosud z jinych zemi
uveden (S alt, 1983).

Z tizemi CR a SR je z minulosti zndm vyskyt odumir4n{ rostlin bobu v diisledku
komplexni kofenové spély, na kterém se podilely druhy F. oxysporum, F. solani
a F.avenaceum(Brickner, 1958;Kovadcikovid,1977,1978;VIEkov 4,
1979; Safrdnek, Viékov4, 1980; Ondfej, Kyseldkovi, 1989).
Zji$téni vyskytu druhu F. inflexum na izemi CR potvrzuje prvy nilez a popis druhu
v Némecku roku 1975.
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Doslo dne 11. 5. 1992

M. Ondrej (Research Institute of Technical Crops and Legumes,
Sumperk-Temenice, Czech Republic)

Occurrence of fungus Fusarium inflexum Schneider et Dalchow on broad bean
(Vicia faba L.) in Czech Republic

In the years 1990 and 1991 in the Czech Republic, an occurrence of pathogen fungi
Fusarium inflexum Schneider et Dalchow and Fusarium oxysporum Schlecht. f. sp.
fabae Yu et Fang inducing wilting of faba bean (tracheomycosis) at the Breeding Station
Stard Ves near Prerov. This is the first occurrence of the species F. inflexum in the
territory of the Czech Republic and the second finding from the time of determination
of the species in Germany in 1975. The species F. inflexum causes wilting of faba bean
at the early stages of anthesis. The fungus be isolated solely from internal modulla
tissues of stems in the distance about 4 to 5 cm from the ground surface. The fungus
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was not succeeded to be isolated from roots. The species F. inflexum occurred together
with another agent of faba bean wilting Fusarium oxysporum f. sp. fabae which
predominated in isolations in the timer after running to seed. Owing to the low dynamics
of growth, F. inflexum on substrates was easily overgrown by accompanying mycoflora
(firstly by F. oxysporum, later by F. equiseti, F. avenaceum and F. graminearum).

Vicia faba L.; Fusarium inflexum; Fusarium oxysporum f. sp. fabae
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Z VEDECKEHO ZIVOTA

SROVNANI SYSTEMU OZNACOVANI PATOTYPU ROSTLINNYCH PATOGENU

Zprava ze seminare poradaného pri 8. evropské konferenci o rzech a padli
na obilovinach 8. - 11. zari 1992, Weihenstephan, SRN

Zikladem studia patosystémd je identifikace patotypli v populaci patogena. Byly
vyvinuty rizné zplisoby oznafovani (tab. I). To vSak komplikuje srovnani
vysledkd. Proto Limpert a Miiller (1992) navrhli usporiddini tohoto
seminére.

I. Systémy znaceni patotypi rostlinnych patogent

Prvni generace
Chronologické oznadeni nalezenych patotypi podle:
- po sobé jdoucich ¢&isel, napr'. Stakman,Piemeisel (1917)
- po sobé jdoucich pismen, napr. Honecker (1936)
— pismen a Cisel, napf. Nover (1957)
Druha generace

[zaloZena na Florové (1956) hypotéze gen proti genu]

Po sobé jdouci &islovani R-geni a:

— vzorec virulence Black etal. (1953)
—vzorec avirulence/virulence Green (1965)

Treti generace
Binarni ziznam je preveden na:
— decimélni Cisla Habgood (1970)
—hexadecimdlni kéd (pismena) Roefls, McVey (1972)
- oktélni &isla Gilmour (1973)

Cilem semindre bylo projednat vyhody systému treti generace a prozkoumat
moZnost standardizace oznacovéni patotypi rostlinnych patogend.

Bylo predneseno pét piispévki. Uvodni, o pozadi a cilech seminafe, o zpiiso-
bech znaden{ patotypt a jejich vzdjemném srovnéni, prednesl prvni z autord zpré-
vy (Limpert). Daldi Ctyri byly zaméreny na zkuSenosti se systémy treti
generace: s decimilnim zédznamem (Wellings), s hexadecimalnim zézna-
mem — kédovanymi soubory (Roel fs), s oktdlnim zdznamem vcetné jeho
pouZiti v zemich vychodni Evropy (Dreiseitl) as oktdlnim zdznamem ve
srovndni se zdznamem decimdlnim (Clifford). Seminéfi predsedal
R. Johnson,kterybyl, spolu skolegy Johnson etal., 1972), prvni, kdo
prijali decimdln{ zdznam.
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Vysledky prednesenych referatil a nasledné diskuse

Formilni pozadavky na systém oznacovani patotypu

Systém by mél byt:

— informativni (z pohledu virulence) (a)
— struény (b)
— logicky (c)
~ pruzny d)
- snadny k pouZivéni (kédovéni a deSifrovani) (e)
— schopen zretelné zachytit vztahy mezi patotypy (f)

Systémy prvni generace (tab. I) nespliiuji kritéria a, c, e, f, proto nenf jejich
pouZzivani dale doporu¢ovano. Navic vyZaduji vzdjemnou dohodu pri oznaovéani
novych patotypi.

Systémy druhé generace spliiuji vétsinu poZadavkil, pokud jsou populace pato-
genld méné sloZité. Geny rezistence jsou &islovany. Oznadeni patotypi je uréeno
pred jejich skute¢nym zjiSténim.

Systémy treti generace zahmuji dosud uvedené vyhody. Snadnéji se s nimi
pracuje v pripadech sloZit&jsich populaci. Jejich podrobné srovnani provedli
Limperta Miiller (vtisku).

Vysledek srovnani zpisobi oznacovini se zaméfenim na systémy treti generace je
shrnut v tab. II. Zda se, Ze pravé oktalni zdznam nejlépe spliiuje uvedené poZadavky.
Je kréitky, snadno se pouZiva (kéduje i desifruje), umoziiuje tvoreni podskupin dife-
rencia¢nich odriid, m4 otevieny konce (umoZiiuje pridat dals{ diferenciacni odridy).
Oktélni zdznam umoZiiuje srozumitelnou a ndzornou demonstraci dil¢ich i souhrnnych
vysledki a usnadiiuje jejich automatizované zpracovéni.

II. Srovnani ¢iselnych systémi pro oznaleni patotypii rostlinnych patogenti

Informace v jednotlivych Cislicich Informace v celém Cisle
Systém binérni (kvartalni) | oktalni hexadecimalni decimélni
Pocet genli -
na &islici 1 @ 3 4 333
potiebné urité | potiZe pri zvyseni
Porozumeéni, " usili poctu
pouZiti piimé snadné k porozuméni diferenciacnich
a pouZiti odrid
Kéd dlouhy kratky kratky kratky
Wpteen ano ano ano ne
podskupin
Konec otevieny otevieny | Castedné otevieny |prakticky omezeny

“u hexadecimélnich kédi musi byt pouita pismena bud sama, nebo jako dodatek k decimélnim
¢islicim
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Zavéry

Po predneseni kratkych prispévkd a diskusi na seminéari pokraovala mensi
skupina aktivné zapojend do pouZiti nomenklaturnich systémi v jednani. Bylo
dosaZeno ndsledujicich zavéri:

— jednotné vyuZiti nejvhodnéjsiho systému by bylo velmi vyhodné, stalo by se
soudsti procesu standardizace metod,

— pracovnici zabyvajici se jednotlivymi patogeny by se méli sejit a projednat,
ktery systém a ktery soubor diferenciaénich odriid v budoucnu pouZit k zajisténi
moZnosti snadné komunikace a srovndni vysledkl mezi laboratoremi,

— aby se usnadnilo srovndni ndrodnich vysledki, bylo by vhodné rozdélit
diferenciaéni soubor pro piislu$ny systém hostitel - patogen na €asti svétovou,
kontinentaln{ a ndrodni,

—ze systémi treti generace byl hodnocen oktélni zdznam jako nejvhodnéjsi. Na
zdklad€ analyzy genetickych a matematickych aspekti je zfejmé, Ze oktdlni
zdznam predstavuje vrchol v systémech oznacovéni patotypl. Nepredpoklddi se,
nalezen{ vhodné&jsiho zpiisobu.

Autori se shodli na tom, Ze 8. konference o rzech a padli na obilninich ve
Weihenstephanu poskytla vyborné férum pro kondani tohoto semindre. O téma je
podobny zdjem v celé oblasti rostlinnych patogeni. Proto doufime, Ze 6. mezinérodni
kongres fytopatologi bude vhodnou prileZitosti pro dalsi diskuse a dohody.
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MEZINARODNI KONFERENCE O SLECHTENI ROSTLIN
NA ODOLNOST K CHOROBAM

V rozmezi doseti mésict prob&hly &tyfi vyznamné mezindrodni konference, jejichZ
hlavni tématikou byly problémy souvisejici se Slechténim zemédélskych plodin na
rezistenci k chorobdm. V prosinci roku 1991 se konala na univerzité v New Castle ve
Spojeném krélovstvi konference ,,Slechténi rostlin na odolnost k chorobam®, poradana
Britskou fytopatologickou spole€nosti. V tnoru 1992 se uskute¢nilo ve Wageningen
v Nizozemsku sympozium pod nazvem ,, Trvanlivost rezistence k chorobdm". V zari
tohoto roku usporidala Katedra péstovani a Slechténi rostlin Technické univerzity -
Mnichov ve spolupriaci s Nadaci pro vyzkum obilnich rzi a padli travniho
VIII. evropskou a stfedozemskou konferenci o obilnich rzich a padli ve
Weihenstephan, ve Spolkové republice Némecko. Konecné teoretickymi aspekty
rezistence se zabyvala konference konand v srpnu ve Strasburgu ve Francii pod ndzvem
»Mechanismy obrannych reakci rostlin®.

Intenzivni védeckd aktivita zaméfend na rezistenci k chorobdm ukazuje, Ze tato
problematika je v souCasné dob& velmi aktudlni. Z hlediska praxe je tento zdjem
ovlivnén snahou o sniZeni chemické ochrany s cilem omezovat nepfiznivé vlivy na
Zivotni prostredi na jedné strané, na druhé strané snahou o sniZeni vyrobnich ndkladd
v zemé&délstvi, o vySlechténi a péstovani odrid vyZadujicich jen malé vklady pfi pésto-
véani (low-input). Z teoretického hlediska prispivéd k zdjmu o rezistenci rozvoj mole-
kuldrni genetiky, metod genového inZenyrstvi i techniky explantdtovych kultur, ktery
otevird nové moZnosti ve Slechténi na rezistenci i studiu mechanismi rezistence.
Ucelem tohoto &lanku je podat informaci o prvnich tfech uvedenych konferencich.

Na konferenci v New Castle bylo pfedneseno 18 referiti zaméfenych na aktudlni
témata z problematiky rezistence u hlavnich polnich plodin, zeleniny, ovocnych stroma
1 tropickych plodin. Byla zdiraznéna zejména trvanlivost rezistence. V&t3i po&et refe-
ratl se zabyval vyuZitim modernich metod molekuldrni biologie a genového inZenyrstvi
ve studiu genetiky rezistence a Slechténi na rezistenci v budoucnosti. Zejména metoda
RFLP se Siroce vyuZiva k stanoveni genetické piibuznosti studovanych biologickych
objektl. V ramci konference bylo vystaveno 31 posterti a usporadana soutéZ mladych
odborniki o cenu P. H. Gregoryho. Tradiéni projev prezidenta britské fytopatologické
spole¢nosti pro rok 1991, dr. R. Johnsona, obsahoval dvahy fytopatologa
o Slechténi na odolnost se zaméfenim na rez plevovou na p3enici.

Sympozium ve Wageningen mélo dvoji ucel. Jednak shrnout nové&jsi poznatky
o podstaté trvanlivé rezistence a moZnosti jejiho dosaZeni, jednak zhodnotit program
Slechténi na odolnost v rozvojovych zemich, ktery je finan¢né podporovan nékolika
mezindrodnimi organizacemi. V jeho Cele stoji prof. J.E.Parle vlie t plsobici na
katedre $lechténi rostlin zem&d&lské university ve Wageningen. Prvni dva dny sympo-
zia byly vénovéany prevazné teoretickym otiazkam definovani trvanlivé rezistence,
genetice a mechanismim u trvanlivé rezistence u pSenice, je¢mene, ryZe, kukufice,
brambor a podzemnice olejné. Dalsi dva dny sympozia byly zahdjeny ptehledem
dosaZenych vysledki v programu ,, Trvanliva rezistence v rozvojovych zemich* a obsa-
hovaly referity a zpravy o €innosti v rdmci programu. Na zavér sympozia byly zafa-
zeny prednasky, jejichZ cilem bylo shrnout praktické Slechtitelské aspekty dlouhodobé
rezistence a sumarizovat nizory a vysledky uvidéné na sympoziu. Vyznam §lechténi
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na trvanlivou rezistenci byl zdliraznén zejména pro rozvojové zemé, kde je chemické
ochrana i rychld vyména odrid problematickd. V podminkéch zdpadni Evropy je velmi
siln4 konkurence ve $lechténi a Cast&j$i vymeéna odrid je b&Znd. Vyznam Slechténi na
trvanlivou rezistenci je tfeba posuzovat individudlné podle jednotlivych plodin, $kodli-
vosti chorob, Zivotnosti odrid, ndkladd na 3lechténi a daliich ukazateld. Je pravdé-
podobné, Ze Slechténi na trvanlivou rezistenci bude nabyvat na vyznamu se sniZovanim
chemické ochrany a s roz§ifovanim ekologického zemédélstvi.

Odborna problematika VIII. Evropské a stfedozemské konference o obilnich rzich
a padli byla rozdélena do sedmi tematickych okruhd: a) molekuldrni, biochemické
a histologické aspekty mechanismi rezistence, b) evoluce, morfologie a systematika,
c) epidemiologickd a fyziologickd specializace patogent, d) genetické zdroje
rezistence, e) genetika rezistence, f) Slechténi na rezistenci a g) odriidové smési,
integrovand ochrana a citlivost k fungicidim. B&hem konference probé&hla také
pracovni jednéni o systémech oznaCovéni patotypd rostlinnych patogend a vyznamu
odridovych smési.

Proti posledni konferenci konané pfed ¢tyfmi lety se vyznamné zvy$il podil studii na
molekuldrni drovni, zejména s vyuZitim techniky RFLP. Té se uZiva jak pro studium
gend rezistence, tak gend virulence i v epidemiologickych studiich. RFLP metodou
byly studovany vzorky v riznych populacich padli travniho. Byly napf. popsédny
markry pro lokusy rezistence jeémene k padli travnimu Mla a mlo. K podobnym ti¢elim
bylo vyuZito téZ izozymu. Prohloubilo se rovnéZ studium vyvoje infek&nich struktur
rzi elektronovou mikroskopii a byly zastoupeny i biochemické studie rezistence.
Klasickou taxonomii reprezentovaly jen dva pfispévky; pocetné&jsi byly taxonomické
studie zaloZené na sekvencich DNA. i

Referéty pfednesené na zminénych konferencich i ndzory, které zaznély v diskusi,
ukdzaly nékolik aktudlnich trendd. Stdle vyznamné&ji se ve studiu problematiky
rezistence uplatiiuji metody molekuldrni genetiky, av3ak jejich vyuZiti ve Slechtitelské
praxi je limitovdno vysokymi ndklady spojenymi s jejich vyvojem, zavedenim
a praktickou aplikaci. ProdlouZen{ trvani rezistence je aktuilni zejména tehdy, kdyZ se
predpokldda dlouhodobé vyuZivani odridy. Trvanlivost rezistence miZe byt zaloZena
polygenné& nebo na kombinaci uritych specifickych gent rezistence; zv14§té kombinaci
uréitych gend rezistence s cilem prodlouZeni trvini rezistence se vénuje zna&nd
pozornost, ponévadZ jsou §lechtitelsky snadnéji dosaZitelné. Koneéné odridové smési
jako nejjednodussi a nejlevngjsi prostfedek pro sniZeni Skodlivosti patogend zlstdvaji
stdle pfedmétem zdjmu. Je pravdépodobné, Ze uvedené trendy budou pfedznamendvat
1 nd§ vyzkum na useku rezistence a genetiky rezistence v budoucich letech.

Ing. PavelBartos$ DrSc., ing. RenataHanus$ovd,ing. MartaFormanov d
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