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SCARLET MAPLE - A NEW HOST OF CUCUMBER MOSAIC VIRU

Zdenko POLAK

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

Abstract: A disease of scarles maple, Acer rubrum L., manifested in leaves by
a very mild mosaic visible in translucent light, was found to be caused by cu-
cumber mosaic virus. The virus was identified on the basis of response of differ-
ential host plants, immunosorbent electron microscopy and ELISA.

scarlet maple; cucumber mosaic virus

Species of the genus Acer occur in the north temperate zone. Although they
are of moderate economic importance, they have prominent landscape value
as components of woodlands and marginal plant associations. In their pri-
mary habitats they are predominantly found on moist, fertile soils, along lake
shores, at riversides and in swamps. As ornamentals they are popular for
street plantings and shelter belts because of handsome foliage, rapid growth
and hardiness.

As far as diseases of the genus Acer are concerned over 300 fungus species
have been isolated in the past (Connors, 1967). Out of them coral spot
(Nectria cinnabarina), Armillaria root rot (4rmillaria mellea), Phytophthora
root rot (Phytophthora sp.), powdery mildew (Uncinula bicornis), sooty bark
disease (Cryptostroma corticale), tar spot (Rhytisma acerinum) and Verticil-
lium wilt (Verticillium dahliae) seem to be most important.

On the other hand, studies of diseases with virus etiology were scarce.
Schimanski and Kleinhempel (1985) mentioned in their synopsis on
virus diseases of forest trees only an infection with arabis mosaic virus. This
virus was detected in roots of sycamore maple, Acer pseudoplatanus, but
was not found to be associated with leaf symptoms (Thomas, 1970). Later
Derevjankin and Keldysh (1987) isolated cucumber mosaic virus
(CMV) from leaves of sycamores maple when trees in arid zones of Russia
and West Kazakhstan were investigated for virus. Their findings were con-
firmed by Polak et al. (1990) who proved CMV infection in sycamore ma-
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ple leaves sampled along lake shores at two habitats in Central Bohemia
(close to the town of Pfibram and in the Jevany area).

Futher accounts in the literature on virus-like phenomena in the genus Acer
remained unconfirmed.

The aim of our paper is to present scarlet maple, 4. rubrum, which is an
introduced American species planted in our country mostly in parks, as a
new host of CMV.

MATERIAL AND METHODS

Leaves of scarlet maples were sampled in May 1994 in the park Petfin — a
hill in the city of Prague. Four trees were tested for infection with CMV. The
infectious agent was first transmitted mechanically to the herbaceous test
plants Nicotiana tabacum cv. Samsun and Chenopodium quinoa by means of
homogenates of symptom-bearing leaves prepared in 0.05M HEPES buffer,
pH 6.9.

The resulting infections were used for further manual transmissions to dif-
ferential host plants and subjected to electron microscopical investigations,
immunoelectron microscopy and ELISA. For serological determination com-
mercial antibodies against CMV from Loewe Biochemica were used.

RESULTS AND DISCUSSION

Investigated trees exhibited in leaves symptoms of a very mild mosaic that
is better visible in translucent light..

The following results were obtained after manual transmissions to herba-
ceous hosts:

Nicotiana tabacum cv. Samsun: chlorotic local lesions or spots and rings
which turn necrotic, followed by systemic mild mosaic with minute necro-
tic spots, recovery;

Chenopodium quinoa: local chlorotic lesions which turn to become necrotic,
without systemic infection;

Gomphrena globosa: local chlorotic lesions with red halo, mild systemic mo-
saic;

Petunia hybrida: systemic vein-clearing;

Datura stranomium: local chlorotic spots;
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Nicotiana megalosiphon: local chlorotic spots;
Nicotiana occidentalis: local chlorotic spots;
Tetragonia expansa: local chlorotic lesions;

Cucumis sativus: local chlorotic, later necrotic lesions, occasionally mild sys-
temic mosaic.

Electron microscopical investigation of infected herbaceous hosts showed
the presence of isometrical virus-like particles with cucumovirus-like ap-
pearance. Decoration tests with cucumber mosaic virus antiserum revealed a
strong positive reaction. The results from immunoelectron microscopy were
confirmed by ELISA.

According to our knowledge, scarlet maple is a new host species of the
genus Acer for CMV. The sycamore maple aphid, Drepanosiphum pla-
tanoides, as a common pest of sycamores and other Acer spp., can be blamed
for dissemination of the virus in the genus.

References

CONNORS, I. I.: An annotated index of plant diseases in Canada. Research Branch,
Canada Department of Agriculture 1967: 381 pp.

DEREVIJANKIN, P. - KELDYSH, M.: Formirovanie vidovovo sostava virusov
v ekosistemach aridnoj zony RSFSR izapadnovo Kazachstana. Virusy rastenij i nase-
komych. Trudy LSCHA, 236, 1987: 26-42.

POLAK, Z. - PROCHAZKOVA, Z. - BRANISOVA, H.: Recent findings of viruses
of forest trees on the territory of the Czech Republic. Arch. Phytopath. Pfl.-Schutz,
26, 1990: 389-396.

SCHIMANSKI, H-H. - KLEINHEMPEL, H.: Ziergeholzprodution. In: SPAR, D. -
KLEINHEMPEL, H. (Eds.): Bekdmpfung von Viruskranheiten der Kulturpflanzen.
Berlin, VEB Deutsche Landwirtschaftsverlag 1985: 347-364.

THOMAS, P. R.: Host status for some plants for Xiphinema diversicaudatum (Micol.)
and their susceptibility to viruses transmitted by this species. Ann. appl. Biol., 65,
1970: 169-178.

Received March 8, 1996

Javor ¢erveny — novy hostitel viru mozaiky okurky

Choroba javoru &erveného, Acer rubrum L., projevujici se mirnou mozaikou na
listech lépe patmou v prochazejicim svétle byla zjisténa v oblasti parku praZského
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Petfina. Z homogenati listd s pfiznaky ochuravéni ptipravenych v 0,05M pufru
HEPES, pH 6,9, bylo pfi¢inné agens mechanicky pfeneseno na diferanéni hostitel-
ské rostliny, které reagovaly pfiznaky specifickymi pro infekci virem mozaiky
okurky. Identita pfi¢inného agens s timto virem byla potvrzena imunosorpéni elek-
tronovou mikroskopii a metodou ELISA.

javor &erveny; virus mozaiky okurky

Contact address:
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DISTRIBUTION OF CELERY MOSAIC VIRUS IN CELERY LEAVES,
LEAF ROSETTE, BULBS AND ROOTS

Ji#i CHOD, Milan JOKES, Daniela CHODOVA

Research Institute of Crop Production - Division of Phztomedicine,
Prague, Czech Republic

Abstract: External, middle, heart leaves and leafstalks were examined for the
presence of viral particles concentrations in celery plants of root type cv. Maxim
that were infected by celery mosaic virus (CeMV). Bulb, epicotyl, hypocotyl and
root part of the bulb were also examined. Negative staining was used to make
electronmicroscopic preparations. After a particle of size 785x12 nm was de-
termined, their number was counted on nets under the transmission electron
microscope Tesla 500 at 10 000times enlargement. The highest number of
viral particles was determined in external leaves, the lowest in heart leaves.
There were large differences in the concentrations of viral particles between
the basal and apical part of the leaf. The number of particles in leafstalks was
relatively high. A substantially lower concentration was observed in the
lower part of the bulb and in lateral rootlets. Ultrathin slices cut from celery
leaves contained pinwheel inclusions in the cytoplasm, typical of the accu-
mulation for CeMV viral particles.

celery mosaic virus; distribution in plants; electronmicroscopical determi-
nation

Celery mosaic virus (CeMV) was described in the USA (Severin,
Freitag, 1938). Its presence was confirmed in Canada, New Zealand, Ja-
pan and in many countries of Europe (Gotte, 1957).

Its particles were measured by Brandes and Luisoni (1966). Celery
mosaic virus was first detected in the Czechoslovak Republic by Kvicala
(1957), who demonstrated its transmission by aphids. Shepherd and Gro-
gan (1971) described its characteristics as part of virus descriptions. The
presence of CeMV in the carrot cv. Nantés was demonstrated by Chod
(1984).

The virus causes dwarf and yellow-green mottle or mosaic of leaves, occa-
sionally yellow ringspot and patterns on leaves of celery plants. The symp-
toms are nonspecific and can be caused by other viruses or by mixtures of
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CeMV with other viruses, particularly with cucumber mosaic virus and al-
falfa mosaic virus.

The aim of the study was to determine the CeMV distribution in leaves,
leaf rosette and in some parts of the root in celery plants, and to improve its
diagnosis in celery plants.

MATERIAL AND METHODS

- The isolate of celery mosaic virus from the reference laboratory of antigens
and antisera (isolated from mosaic-infected leaves of carrot — Chod, 1984)
was tranmitted to the indicator plant of Ammi majus (Fig. 1), on which it was
propagated. Plants of a bulb-type celery, Apium graveolens, cv. Maxim, were
infected by mechanical inoculation using sap of this plant (Fig. 2).

1. Yellow spotting and leaf curl symptoms on celery after celery mosaic virus infection
2. Yellow spotting symptoms on leaves of the indicator plant Ammi majus after celery mosaic

Samples for electronmicroscopic examinations were taken from external,
middle and heart leaves. In addition, samples were taken from leafstalks and
some parts of roots of celery plants (epicotyl, hypocotyl and lower part of the
root).
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Sample treatment for electronmicroscopic examination: every sample was
homogenized in a mortar under cold conditions, the juice was mixed at an
established weight ratio with 2% phosphotungstic acid at pH 6.6 for negative
staining and then applied to an electronmicroscopic net on which it was incu-
bated for 30 seconds. After letting them stand the samples were examined
under a transmission electron microscope Tesla 500, counting the number of
particles. The enlargement of 10 000 times was used for the microscopic ex-
amination of preparations and particle counting. The particles were measured
at the same time and their size was determined.

To examine the presence of CeMV in cytoplasm, ultrathin slices were cut
from celery leaves that were fixed in 4% aqueous solution of glutaraldehyde,
then fixed in 2% OsO,, dehydrated by alcohol series and embedded into me-
dium LR White. The samples were cut on a Reichert ultramicrotom, and ex-
amined under the transmission electrone microscope.

Samples for electronmicroscopic examinations were taken two weeks after
mechanical inoculation, at the time when all leaves already exhibited mosaic
symptoms on the leaves and the plants showed great growth retardation.

RESULTS AND DISCUSSION

Electronmicroscopic examinations of celery leaves and of the indicator
plant of Ammi majus revealed filamentous particles typical of the potyvirus
group (Fig. 3). Their measurements (in comparison with the particle length
in TMV) showed that their length ranged from 750 to 770 nm. The highest

3. Electronogram of the
filamentous particles of
celery mosaic virus
(direct enlargement

10 000x)
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4. Electronogram of
ultrathin slice show
particles of celery
mosaic virus and
pinwheel inclusions in
the cytoplasm (direct
enlargement 14 000x)

length frequency was observed around 760 nm. A similar particle length of
775 nm was reported by Shepard and Grogan (1971) and Brandes and
Luisoni (1974), who indicated the average length of filamentous particles
in CeMV to be 760 nm. Pinwheel inclusions typical of CeMV accumulation
in the cytoplasm were observed in the ultrathin slices from celery leaves with
mosaic symptoms (Fig. 4).

It is obvious from the examination of CeMYV distribution in celery plants
and plant roots (Figs. 5 and 6) that the highest number of viral particles was
determined in external (57.8%) and middle leaves (35%), on the other hand
the heart leaves had the lowest number of particles (7.1%). This agree with
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B — middle leaf

C — heart leaf

D - apical part of leaf
E - basis part of leaf
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8 A — epicotyl part of the bulb
B — hypocotyl part of the bulb
C — lower part of the bulb

D — lateral rootlets
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the investigation into the concentration of viral particles in other potyviruses
such as beet yellows virus (Chod, Klir, 1967), which also exhibited the
lowest virus concentrations in heart leaves of plants of the root generation of
sugar beet, but the highest in external leaves. Big differences in the concen-
trations of viral particles were also observed between the apical (74.9%) and
basal (25%) part of the leaf. The number of particles in leafstalks corre-
sponds to the number of particles in the basal part of the leaf.

The results showed that the root parts of celery plants had substantially
lower concentrations of viral particles (14%) than the leaves and leafstalks.
The lowest number of particles was determined in the lower part of the bulb
(12.9%) and in lateral rootlets (10.3%). Analogical relations had earlier been
observed by analyses of sugar beet roots for another virus from the group of
potyviruses — beet mosaic virus (Chod et al., 1969).

The variability of viral particle concentrations can be obviously affected
by numerous factors involving the plant and virus species, as well as by fac-
tors supporting its reproduction in particular parts of the plant. Nevertheless,
dates of infection and sampling for analyses also play their important role.
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RozloZeni viru mozaiky celeru v listech, listové rizici, v bulvich
a kofenech mifiku celeru

U rostlin mifiku celeru bulvového cv. Maxim, které byly infikovany virem
mozaiky celeru (celery mosaic virus — CeMV), byly na pfitomnost koncentrace vi-
rovych Castic vy3etfeny periferni, stfedni a srdékové listy a fapik. Z &asti bulvy
byly na pfitomnost ¢astic CeMv vysetieny epikotyl, hypokotyl a kofenova ¢ast
bulvy. K pfipravé elektronmikroskopickych preparatii byla pouZita metoda nega-
tivniho barveni. Po zméfeni ¢astic a stanoveni jejich velikosti (78,5 x 12 nm) byl
jejich odpocet na sitkach proveden pii zvétdni 10 000krat za pouZiti transmisniho
elektronového mikroskopu Tesla 500. Maximum virovych &astic bylo zjisténo
v perifernich listech, nejniz3i pak v listech srdé¢kovych. Pfi analyze listi se ukazaly
znaéné rozdily v obsahu virovych ¢astic mezi bazalni a apikalni ¢asti listi. Pomémé
znacny pocet ¢astic byl nalezen v fapikach, podstatné nizsi ve spodni &asti bulvy
a v postrannich kofinkach. Ve vy3etfovanych ultratenkych fezech zhotovenych
z listd mifiku celeru byly zjidtény vietenovité inkluze (pinwheel) v cytoplazmé,
typické pii akumulaci virovych &astic CeMV.

virus mozaiky celeru; rozloZeni v rostling; elektronmikroskopické stanoveni
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LIFE-HISTORY CHARACTERISTICS OF THE APHID PARASITOID
Aphelinus abdominalis REARED ON Macrosiphum euphorbiae

Vojtéch JAROSIK, Alois HONEK, Jean-Michel RABASSE', Laurent LAPCHIN'

Research Institute of Crop Production, Prague, Czech Republik;
'INRA, Station de Zoologie des Invertébrés, Antibes, France

Abstract: Survival, fecundity, and expected lifetime progeny production (net
reproductive rate, Ro) were studied in the aphid parasitoid Aphelinus abdomi-
nalis (Dalman) (Hymenoptera, Aphelinidae) using the potato aphid, Macrosi-
phum euphorbiae (Thomas) (Homoptera, Aphididae) as a host. The experiments
were made on aubergine leaf discs at 18L : 6D photoperiod and 26.3 °C. Mean
imaginal life-span of an adult female parasitoid was 24.5 days (SE 22.8-26.2).
The longevity was not affected by aphid larval instar (1st or 4th) provided to the
parasite. Mean total fecundity in females provided with 1st instar larvae was
182.3 adults, and expected lifetime progeny production 158.3 adults.

glasshouse; biological control; reproduction; mortality; life-span

For a long time, aphids on greenhouse crops were effectively controlled
only by pesticides, whereas other pests were controlled by natural enemies.
The control was achieved by selective aphicides which had little or no harm-
ful effect on biological agents. Increasing resistance to aphicides now re-
quires an alternative approach. Using natural enemies to control the aphids
appears to be the best solution.

Macrosiphum euphorbiae (Thomas) (Homoptera, Aphididae) is among the
four major pest aphid species that occur on greenhouse crops (Malais, Ra-
vensberg, 1992). The aphid can cause much damage especially to potato,
tomato, augerbine, chrysanthemum and lettuce. Aphelinus abdominalis (Dal-
man) (Hymenoptera, Aphelinidae) is a promisive candidate for biological
control of the potato aphid, M. euphorbiae, on glasshouse crops (Schelt,
1994).

Our experiments were aimed at finding basic biological characteristics of
A. abdominalis on M. euphorbiae, and to assess its suitability as a biological -
control agent.
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MATERIAL AND METHODS

The experiments were made with the parasitoid A. abdominalis and
M. euphorbiae originating from the laboratory strains kept at Station de Bi-
ologie des Invertébrés in Antibes, France. The stock cultures were held at
16L : 8D photoperiod and 23-25 °C. Aphids were reared in nylon-covered
50x50x90 cm cages on young aubergine plants (Solanum melongena L.).
Plants infested with dense aphid populations were exposed to 4. abdominalis
until completely parasitised. Leaves with mummified aphids and young
parasitoid adults were collected for further breeding.

Experiments were performed at long day photoperiod (18L : 6D) and
26.3 °C and on aubergine leaf discs floating on a thin water layer over sand
in plexiglass Petri dishes of 8 cm diameter aerated by nylon fabric covered
holes. The parasitoids used were reared from mummies kept separately in
small glass tubes. Aphids on the leaf disks were exposed to pairs of freshly
moulted 4. abdominalis adults. Each pair was provided daily with 40—50 1st
instar aphid larvae (6 replicates) or with the same number of 4th instar larvae
(6 replicates). After 24 h the parasitoids were transferred into Petri dishes
with fresh aphids. This was repeated until death of the female. The day-to-
day samples of parasitised aphids were held on leaf discs until mummifica-
tion, the mummies were then stored until emergence of adults.

We determined age specific survival, /., and age specific fecundity, m,, (for
each day of female life), for females provided with 1st instar aphid larvae.
We calculated gross reproductive rate as mean total fecundity per female, and
R, net reproductive rate as expected lifetime progeny production (Birch,
1948) for a newborn female

R, = Z I,

taking into account a preimaginal mortality of 3.9% (SE 2.9—4.9) found ear-
lier (Honé&k et al., in prep.).

Type of survival curve and mean time to death of adult 4. abdominalis
females provided with 1st or 4th instar aphids were established by survival
analysis (Crawley, 1993), with time to death (in days) of individual fe-
males as the response variable, and instars suppllied to the wasp as factor.
Animals that survived longer than 30 days were recorded as being censored.
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RESULTS

Survival of adult female parasitoids followed a type I (convex) curve
(Fig. 1), with mortality concentrated in the oldest age classes. The long sur-
vival resulted in a mean time to death of 24.5 days (SE 22.8-26.2). The lon-
gevity was the same for parasitoids provided with 1st and 4th instar larvae.

I 1. Age-specific survival

(in days) of adult Aphelinus
abdominalis females provided
with 1st instar larvae of

J Macrosiphum euphorbiae

at 26.3 °C

survival

L T 7 15 T30 25 [days] 30

Gross reproductive rate (mean total fecundity) was 182.3 adults of the next
generation per female, with about half of the total progeny produced during
the first third of adult life (Fig. 2). Low mortality and high fecundity during
the early reproductive period gave a rather high net reproductive rate (ex-
pected lifetime progeny production per female) R,= 158.3.

DISCUSSION

Our data on fecundity and longevity of A. abdominalis are similar to those
established by Schelt (1994) under similar experimental conditions. The
identical lifespan of female parasitoids that were provided with 1st or 4th
instar aphids indicated that small hosts which represent a possibly limited
food supply did not decrease adult survival. Adult longevity depends on
available food because adult aphelinids feed on the body fluids of aphids
(Stary, 1988). However, it will not have much influence on the overall host
death rate since usually one aphid is killed for host feeding per day (Bai,
Mackauer, 1990; Hamilton, 1973; Kuo-Sell, Kreisfeld, 1987)

A practical problem faced in a glasshouse crop is that several aphid species
can occur simultaneously. For commercial ends it would be favourable if
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2. Age-specific fecundity (in days) of adult Aphelinus abdominalis females provided with 1st
instar larvae of Macrosiphum euphorbiae at 26.3 °C

the parasitoid could be used for biological control of all aphid species
(Steenis, 1992). However, M. euphorbiae is not parasitized by the
aphidiid parasitoids Aphidius colemani Viereck and A. matricariae Haliday
(Schelt, 1994). Aphidius species are used for biological control of Myzus
persicae Sulzer and Aphis gossypii Glover (Stary, 1975; Hofsvang,
Hagvar, 1975, Rabasse, Shalaby, 1980; Steenis, 1992, 1993,
1995) that are often present together with M. euphorbiae. Compared to these
aphidiid species, A. abdominalis has a lower fecundity and a longer genera-
tion time, and, consequently, lower intrinsic rate of increase. While this is a
clear disadvantage for an aphid biocontrol agent, a long lifespan with rela-
tively long period of intensive egg laying (Fig. 2) may be a clear advantage.
Because of a fast rate of multiplication of aphids, serious infestations can
occur within a short time. If the control of aphids is by aphidiids, and the
intervals between introductions are rather long, aphid populations may grow
so much that control becomes non-effective. The use of A. abdominalis in
practice of glasshouse crop protection has only started. This work provides
some information on its capacity for population growth, but further research
on field performance of this parasite is necessary.
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Plodnost a délka Zivota parazitoida Aphelinus abdominalis
pFi parazitaci m3ice Macrosiphum euphorbiae

Délka Zivota, plodnost a o¢ekdvané mnoZstvi potomstva (¢ista reprodukéni ry-
chlost Ro) byly studovéany o parazitoida m3ic druhu Aphelinus abdominalis (Dal-
man) (Hymenoptera, Aphelinidae) parazitujiciho na mici Macrosiphum euphorbiae
(Thomas) (Homoptera, Aphididae). Pokusné populace byly chovany na discich listi
lilku pfi fotoperiodé 18 h svétlo : 6 h tma a teploté 26,3 °C. Primérna délka Zivota
dospélce byla u samic 24,5 dni (SE 22,8-26,2) a nebyla ovliviiovana larvalnimi
instary hostitelské m3ice. Priméma plodnost u samic chovanych na larvach msic
1. instaru byla 182,3 dospélcii nové generace, ofekavana celoZivotni produkce
dospélcil nové generace byla 158,3 novych dospélci.

skleniky; biologicka ochrana; rozmnoZovani; mortalita; délka Zivota

Contact address:

RNDr. Alois Honék, CSc., Vyzkumny ustav rostlinné vyroby,
161 06 Praha 6-Ruzyng, Ceska republika, tel.: 42 2 360 851, fax: 42 2 365 228
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OCCURRENCE OF PESTS ON Amaranthus spp.

Jan PRASLICKA

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

Abstract: Under conditions of field trials conducted at the Experimental Base
University of Agriculture Nitra (EXBA) Dolna Malanta site over the years
1994-1995 an occurrence of aphids (Aphididae) and mangold flea beetles
(Chaetocnema) on Amaranthus was recorded. Population density of the aphids
was in general quite low and damage due to the mangold flea beetles was also
low. The occurrence of aphids and damage caused by mangold flea beetles were
to a certain extent affected by the sowing date and species of Amaranthus. The
highest occurrence of aphids and the highest damage to mangold flea beetles was
recorded at the latest sowing date of Amaranthus caudatus. The fewest aphids
and lowest damage to mangold flea beetles was recorded at earlier sowing dates
of A. hypochondriacus.

Amaranthus; insect pests; Aphis craccivora; Chaetocnema tibialis; Ch. concina

Amaranthus is a well-known worldwide food and fodder crop. The plant is
also known for its pharmaceutic uses. Amaranthus is a crop of importance in
the USA, Canada and also in countries of the former Soviet Union and in
other European countries (the U. K., Sweden). In Slovakia, broad research
has been proposed with the aim to increase the knowledge about growing and
use of Amaranthus (Haska, 1993).

On pests associated with Amaranthus there are only some reports from
other countries. In Hungary the topic is being studied by Szentkirdlyi et
al. (1993). Wilson (1989) tested the feeding on amaranth of six insect pests
commonly found in the midwestern part of the United States. The insects
were tarnished plant bug (Lygus lineolaris Palisot de Beauvois), fall army-
worm (Spodoptera frugiperda [J. E. Smith)), cabbage looper (Trichoplusia ni
[Hiibner]), European corn borer (Ostrinia nubilalis [Hiibner]), corn earworm
(Heliothis zea [Boddie]), and the cowpea aphid (Aphis craccivora Koch.).
The results indicated that most of the pests, except the European corn borer,
would feed on the amaranth lines tested.
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A few other insects have been observed feeding on amaranth at the Central
Regional Plant Introduction Station Yowa State University. Several plots
have had heavy infestations of striped blister beetle (Epicauta vittata [Fab.])
which fed on leaves causing a skeletonized appearance. Blister beetles have
also been observed feeding on pollen in Kansas and in Iowa (Wilson,
1990). A weevil (Conotrachelus seniculus LeConte) has caused root feeding
damage to amaranth at the Plant Introduction Station since 1982. This insect
will be discussed in more detail later. We have also observed the spinach flea
beetle (Disonvcha xanthomelas [Dalman]) feeding on amaranth leaves. In-
sect pests of amaranth were also described by Strong (1968), Tingey and
Pillemer (1977), Wilson (1990), Olson and Wilson (1990), Wil-
son and Olson (1990) and Young (1986).

As there is no knowledge concerning the occurrence of the pests associated
with Amaranthus spp. plant in Slovakia, it was decided to carry out research
on this topic.

MATERIAL AND METHODS

In the years 1994—-1995 a field trial at the Experimental Base University of
Agriculture Nitra (EXBA) Dolna Malanta site was conducted. The trial was
designed as a polyfactorial experiment of split plots in four replications.

Each experimental plot consisted of four rows of 4 m length. Inter-row
width was 0.375 m, experimental plot width was 1.5 m. Total experimental
area was 21 x 29 m (609 m2). Four Amaranthus species were used: A. pani-
culatus (L.) Hejny, A. cruentus L., A. caudatus L. and A. hypochondriacus L.
Ficld trials were seeded on the following dates: 25. 4.—-16. 5. 1994 and
2,5-22.5.199. )

The occurrence of aphids and the rate of damage to leaves caused by man-
gold flea beetles were evaluated at 10—12days intervals from emergence till
the beginning of flowering. Aphid occurrence was evaluated quantitively by
a standard 100-leaves method by counting the number of aphids on 4 x 25
leaves. Determination of the species was carried out in the laboratory. Dam-
age to the plant by mangold flea beetles was evaluated by direct visual evalu-
ation of the trial by a standard 100-leaves method (4 x 25 leaves), with
damage of the leaf area expressed in percent. The data were statistically
evaluated by the Tukey test (Andé&l, 1985).
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RESULTS AND DISCUSSION

Over the experimental period of 1994—-1995 at EXBA Dolna Malanta an
occurrence of aphids (Aphididae) and mangold flea beetles (Chaetocnema)
was recorded. Dominant species were the aphid Aphis craccivora (Koch),
and mangold flea beetles Chaetocnema concina (Marshall) and Chaetoc-
nema tibialis (Illinger). Wilson (1989) reports some pests associated with
Amaranthus spp., among them Aphis craccivora. He does not mention, how-
ever anything about mangold flea beetles which seem to be important pests
on Amaranthus under our conditions. In contrast, Szentkirdly et al.

I. Occurrence of aphids on the leaves of Amaranthus spp. at the EXBA Dolna Malanta site in
1994

Evelu- Sowing T Avera?ge number of Ev?lua- Sowing Sedias Avcrgge number
ation | date aphids per leaf* tion date of aphids per leaf*
al bl 02a al bl 34a
b2 02a 02a b2 33a 3.2b
b3 0.1a b3 29a
i4, 5 a2 bl 05¢ 5 a2 bl 3.1ab
b2 03b 0.3 ab b2 3.7b 3.1a
b3 0.1a b3 25a
a3 bl 05b a3 bl 5.1b
b2 05b 0.4b b2 48b 43b
b3 0.1a b3 3.0a
al bl 24b
b2 15a 1.7a Sowing date: al —25. 4. 1994
b3 1.2a a2 - 7.5.199%4
a2 bl 25¢ a3 - 16. 5. 1994
24.7
b2 1.7b l.6a
b3 06a Species: bl — A. caudatus
a3 bl 41b b2 - A. cruentus
b2 19a 2.7b b3 — 4. hypochondriacus
b3 2.1a

*Designation for statistical values mean that values followed by the some letter are not signifi-
cantly different and P = 0.05
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II. Occurrence of aphids on the leaves of Amaranthus spp. at EXBA the Dolna Malanta site in
1995

Ev.alu- Sowing Spacies Avenfge number of EVfllu- Sowing e Aver:fge number
ation | date aphids per lea*f || ation | date of aphids per leaf*

al bl 03b al bl 42b

b2 0.1a 03a b2 3.1a 32a
b3 0.2 ab b3 27a
b4 05c¢ b4 29a
a2bl | 0.4b a2 bl 44b

22.5. b2 | 02a | 03a |137 b2 | 33a | 3.5ab
b3 02a b3 29a
b4 04b b4 34a
a3 bl 0.5b a3 bl 52c¢

b2 02a 04a b2 3.8ab | 42b
b3 03a b3 34a
b4 0.6b b4 44b
al bl 24b al bl 39¢

b2 22b 2.1a b2 3.1b 30a
b3 16a b3 23a
b4 22b b4 2.7 ab
a2 bl 1.9 ab a2 bl 41c

3.7. b2 | 20ab | 19a |57 b2 | 33b | 3.2a
b3 1.6a b3 23a
b4 2.1b b4 31b
a3 bl 28¢c a3 bl 6.7c

b2 1.8b 19a b2 41a 4.8b
b3 1.7 ab b3 32a
b4 13a b4 52b

*Designation for statistical values mean that values followed by the some letter are not signifi-
cantly different and P = 0.05

Sowing date: Species:

al — 2.5.1995 bl = A. caudatus

a2 —12. 5. 1995 b2 — A. cruentus

a3 —22. 5. 1995 b3 — A. hypochondriacus
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III. Damage to leaves of Amaranthus spp. by mangold flea beetles (Chaetocnema spp.) at the
EXBA Dolna Malanta site in 1994

" ? Average s ; Average
E\t':(::a S:\::g Species | percentage of E‘;:(::a S(;:/::g Species | percentage of
leaf damage* leaf damage*
al bl 16.8b b3 47a
b2 110a | 12.7a 24.7 a3 bl 25.1¢
b3 10.3a b2 140b | 16.0b
13.7. a2 bl 16.2b b3 89a
b2 104a | 122a al bl 49a,
b3 10.0a b2 40a | 9.1ab
a3 bl 13.5b b3 53a
b2 104a | 113a | 5 o a2 bl 9.8b
b3 | 10.0a b2 | 69a | 80a
al bl 10.7b b3 62a
b2 40a | 59a a3 bl 16.2b
24.7
b3 3.0a b2 13.1a | 10.7b
a2 bl 9.3b b3 11.3a
b2 46a | 62a

*Designation for statistical values mean that values followed by the some letter are not signifi-
cantly different and P = 0.05

Sowing date: Species:

al —25. 4. 1994 bl - A. caudatus

a2 - 7.5.199%4 b2 — A. cruentus

a3 —16. 5. 1994 b3 — A. hypochondriacus

(1993) consider mangold flea beetles to be important pests of Amaranthus
hypochondriacus, A. cruentus and A. caudatus. These authors also report
other pests, for instance Lygus rugulipennis Popp., Lixus subtilis Sturm etc.,
which were not recorded in our field trials of 1995, whereas in 1994, we
found a sample of Amaranthus damaged by Lixus spp.

The results of the occurrence of aphids and damage of leaves caused by
mangold flea bectles on Amaranthus spp. are documented in Tables I-IV.
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IV. Damage to leaves of Amaranthus spp. by mangold flea beetles (Chaetocnema spp.) at
EXBA the Dolnd Malanta site in 1995

Evalua- | Soving ; Average Evalua- | Soving ; Average
tion date Species | percentage of fion deite Species | percentage of
leaf damage* leaf damage*
al bl 21.1b b3 142 a
b2 19.2b (18.2a" b4 18.6b
b3 143 a 13. 7. a3 bl 289 c¢
b4 182b b2 24.1b | 23.4b
a2 bl 21.3b b3 19.8a
%L b2 | 159a |16.1a b4 | 208a
b3 13.1a al bl 15.8b
b4 14.1 a b2 146b | 13.7 ab
a3 bl 19.1b b3 104 a
b2 17.3b | 16.1 a b4 14.0b
b3 12.7 a a2 bl 15.1¢
b4 153 a 25. 17 b2 12.4b | 12.2a
al bl 22.1b b3 9.8a
b2 182b | 16.7a b4 11.5 ab
i, b3 12.5a a3 bl 19.7b
b4 | 14.0a b2 : ;‘g s
a2 bl 21.7b | 187 a b3 128 a
b2 19.3b | 18.7a b4 13.7 a

*Designation for statistical values mean that values followed by the some letter are not signifi-

cantly different and P = 0.05

Sowing date:

al — 2.5.1995
a2 -12. 5. 1995
a3 —22.5.1995

Species:

bl — A. caudatus

b2 - A. cruentus

b3 — A. hypochondriacus

b4 — A. paniculatus

The first sporadic occurrence of aphids (mostly migrantes alateae) was re-
corded in the first half of July 1994 (0.1-0.5 aphids per leaf), and in the
second half of June 1995 (0.1-0.6 aphids per leaf).
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As the development of the plants progressed, the population density of
aphids increased. The highest occurrence of aphids in 1994 was recorded on
3. 8. on 4. caudatus in the experiment sown 16. 5. (5.1 aphids per leaf), and
in 1995 on 25. 7. on 4. caudatus sown 22. 5. (6.7 aphids per leaf).

The lowest occurrence of aphids on the same sampling date was recorded
in 1994 on A. hypochondriacus in the experiment sown 7. 5. (2.5 aphids per
leaf), and in 1995 on A. hypochondriacus in experiments sown 2. 5. and
12. 5. (2.3 aphids per leaf).

The first damage of 4maranthus spp. leaves caused by mangold flea bee-
tles was observed in both years in the first half of July. The highest damage
by mangold flea beetles in 1994 was recorded on 24. 7. on 4. caudatus in the
experiment sown 16. 5. (25.1%), and in 1995 on 13. 7. on 4. caudatus sown
22.5. (28.9%).

The lowest damage by mangold flea beetles in 1994 was recorded on 24. 7.
on A. hypochondriacus in the experiment sown 25. 4. (3.0%), and in 1995 on
25. 7. on A. hypochondriacus sown 12. 5. (9.8%). The obtained values were
statistically 'significant.
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Vyskyt Skodcov na laskavcach (dmaranthus spp.)

V rokoch 1994-1995 v pokuse na EXBA Dolna Malanta sme zaznamenali na
laskavci vyskyt vosdiek z ¢el'ade Aphididae (Aphis craccivora), a vyskyt sko€iek
z rodu Chaetocnema (Ch. concinna a Ch. tibialis).

Celkove populaéna hustota vosiek bola pomeme nizka. Skodlivost sko&iek sa pre-
javila vyraznejsie. Vyskyt vosiek a kodlivost’ skoc&iek boli do uréitej miery ovplyv-
nené jednak terminom sejby, ako aj jednotlivymi druhmi laskavca. Najvacsi vyskyt
vosiek ako aj najvicsie poSkodenie listov laskavca sko¢kami sme zaznamenali
v najneskorSom termine vysevu na druhu A. caudatus. Najnizsi vy skyt vosiek a naj-
mensie poskodenie listov laskavca skoc¢kami sme zaznamenali v skor$ich terminoch
vysevu na A. hypochondriacus.

Amaranthus spp.; zivoCisn $kodcovia; Aphis craccivora, Chaetocnema tibialis,
Ch. concina

Kontaktni adresa:

Doc. Ing. Jan Praslié¢ka, CSc., Vysoka $kola pol'nohospodarska, .
Agronomicka fakulta, Trieda Andreja Hlinku 2, 949 76 Nitra, Slovenska republika,
tel.: 087/601 kl. 252, fax: 087/411 451, e-mail: kor@afnet.uniag.sk
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SHORT COMMUNICATION

Reesa vespulae (Col., Dermestidac) A NEW PEST IN SEED STORES
IN THE CZECH REPUBLIC

Vaclav STEJSKAL, Zuzana KUCEROVA

Research Institute of Crop Production, Prague, Czech Republic

Dermestids are known as serious pests of various stored products, especially of
materials of animal origin. Trogoderma granarium, which is a quarantine pest in
the Czech Republic, has feeding habits differing from most dermestid species, by
attacking mainly stored grain. Reesa vespulae, a dermestid species newly occurring
in Czech stores of seed, resembles Trogodrema granarium by its appearance and
also by feeding on plant seeds. Both species could thus be confused.

First records of Reesa vespulae came from store rooms containing cereal seeds
at the Research Institute of Crop Production, Prague-Ruzyné. Extensive infestation
of wheat seed samples was observed in 1987 (Novak, Verner, 1990). Also,
several adults of R. vespulae were found in insect material collected by a light trap
operating near those storerooms (Stejskal, unpublished). No other infestations
were recorded until we found moderate infestation of seed of Zinnia elegans con-
tained in paper bags, in a large seed company in Central Bohemia in 1993. The

1. Habitus of Reesa vespulae
(A) and Trogoderma
granarium (B)
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2. Larvae of Reesa vespulae (A) and Trogoderma granarium (B)

infestation was succesfully controlled by fumigation by Gastoxin (0.75 g PH3 /m?)
in a sealed chamber.

Reesa vespulae was introduced into Europe from North America (Adams,
1978), where this species is considered a museum pest, but also occurs in house-
holds (Beal, 1956). The first records of this species spreading to Europe came
from north-European countries: Denmark (Makisalo, 1970), Norway (Mehl,
1975), Sweden (Anderson, 1973), Finland (Ranta, 1979) and Iceland (Olaf-
son, 1979). Most of the described infestations started from herbal and insect mu-
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3. Pretarsal claw of larva of
A B Reesa vespulae (A) and
Trogoderma granarium (B)

seum collections and later spread to domestic and agricultural environment areas.
Bahr and Nussbaum (1974) described the first infestation of Ressa vespulae on
tomato and capsicum seeds in Germany. In England the first infestation was re-
corded on grass seeds (Dactylus glomerata, Phleum pratense) in 1977 (Adams,
1978) and later an infestation was found at a chemists shop in Scotland (Ed-
wards, 1982).

The detailed distinguishing characters of Reesa vespulae and Trogoderma spe-
cies were given by Beal (1956), Adams (1978) and Weidner (1982). The
elytral pattern, structure of antennac and shape of body readily distinguish this spe-
cies from all Trogoderma species (Fig.1). The adult of Reesa vespulae is 2.5-4 mm
long, elongate-oval in shape and the brown elytra have a yellow-brown strip.
The antennae bear a loosely articulated, 4-segmented club. The larvae of Reesa
(Fig. 2A) resemble the larvae of Trogoderma spp. (Fig. 2B). The diagnostic char-
acters include: subequal pretarsal setae (Fig. 3), shape of the hastisetae (Fig. 4), six
epipharyngeal papillae, and absence of fine setae on disc of abdominal terga behind
the medial row of stout setac (Adams, 1978).

Reesa vespulae has become more abundant and caused many problems in
Europe during the last two decades. It is a parthenogenetic species, and thus only

4. Abdominal hastisetae of Reesa
vespulae

6oooon
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one egg may start an infestation. Larvae could survive a mild winter in non-heated
stores (Bahr, 1989). Reesa is mostly feeding on dead insects, museum materials,
but there is evidence from the Czech Republic Novéak, Verner, 1990), Ger-
many and the UK (Bahr, Nussbaum, 1974; Rossem et al. 1980; Luff,
1982; Weidner, 1982, 1984) that it could cause serious damage on seeds of
wheat, rye, and of various other species, and on dried plant materials. In Central
Europe this species may migrate by flying (Stejskal, unpublished). Due to its
increasing importance, we recommend to place Reesa vespulae on the list of quar-
antine species. The present economic changes in the Czech Republic result in the
growth and diversification of foreign trade and, consequently, in increased danger
of spreading stored product pests from abroad (Stejskal, Kuéerova, 1993).
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Reesa vespulae (Col., Dermestidae) novy $kudce ve skladech osiv v CR

Clanek uvadi vyskyt druhu Reesa vespulae (Dermestidae) v CR jako nové se 3ifi-
ciho 3kudce skladovanych rostlinnych substrati (hlavné osiv) a upozomniuje na jeho
mozZnou zaménu s karanténnim $kiidcem Trogoderma granarium (Dermestidae). Oba
druhy si jsou znaéné podobni jak vzhledem, tak vyskytem na skladovanych seme-
nech, proto je uveden vy&et morfologickych znaki brouka i larvy R. vespulae odli-
Sujicich tohoto 3kiidce od druhu 7. granarium.

R. vespulae byl zavleten do Evropy ze Severni Ameriky (Adams, 1978), kde
$kodi hlavn& v muzeich na sbirkach pfirodnin. V poslednich letech jsou stéle East&jsi
hlaseni z riznych evropskych zemi o $kodach, které piisobi na skladovanych osivech.
Jeho sifeni usnadiiuje schopnost 1état, pfezivat mirné zimy v nevytapénych skladech
a partenogeneticky zpiisob rozmnoZovani. :

Roz3ifujici se mezinarodni obchod s komoditami zvy3uje riziko zavlékani skla-
distnich $kudc ze zahrani¢i. Vzhledem k rostoucimu vyznamu tohoto Skidce v ev-
ropskych zemich je doporudeno zatadit tento druh do seznamu karanténnich Skidci.

Contact address:

Ing. Véclav Stejskal, CSc., Vyzkumny ustav rostlinné vyroby,
161 06 Praha 6-Ruzyné, tel.: 42 2 360 851, fax: 42 2 365 228
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REVIEWS

INCIDENCE AND RESISTANCE OF OATS TO FUNGUS DISEASES
IN EUROPE IN 1988-1994

Josef SEBESTA, Bruno ZWARTZ', Donald E. HARDER?, Luciana CORAZZA®,
Hyvwel IV, RODERICK”, Srbobran STOJANOVIC®

Research Institute of Crop Production, Prague, Czech Republic;
! Bundesamtund F orschungszentrum fitr Landwirtschaft, Wien, Austria;
'7.‘lg;'iculmreand Agri-Food Canada Research Centre, Winnipeg, Canada;
3 Instituto Sperimentale per la Patologia Vegetale, Roma, Italy;
*Institute of Grassland and Environmental Research, Aberysnwyth, United Kingdonr,
*Institue for Small Grains, Kragujevac, Yugoslavia

Like in other parts of the world, also in Europe the oat is subjected to a number
of fungus diseases. Crown rust (Puccinia coronata Cds var. avenae Fr. et Led.),
stem rust (P. graminis Pers. f. sp. avenae Erikss. et Henn.) and powdery mildew
(Ervsiphe graminis DC. f. sp. avenae Em. Marchal) are of primary importance.
However, Septoria leaf blight and black stem (Stagonospora avenae f. sp. avenae)
and Pyrenophora leaf blotch (P. avenae Ito et Kurib.) seem increase in recent years.

The objective of the European Oat Disease Nursery Project (EODN), included in
the FAO ESCORENA Programme (European System of Cooperative Research
Networks in Agriculture) is to monitor the incidence of the above-mentioned oat
diseases and to assess sources of resistance. The Project is closely associated with
the research of resistance to fungus diseases carried out in the Research Institute of
Crop Production in Prague.

Incidence of oat fungus diseases in Europe in recent years

Crown rust

In 1990-1994 crown rust on oats was a wide-spread disease in Europe. In the
EODN trials high levels of incidence of the disease were recorded in Austria,
France, Greece, Italy, Poland, Russia and Slovakia. High occurrence of the disease
in the United Kingdom (Aberystwyth) and Yugoslavia (Kragujevac) resulted also
from artificial inoculation. Furthermore, crown rust occurred at moderate levels in
Austria at various localities, Bulgaria, in the Czech Republic, Italy and Poland.
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There were repeatedly differences in the average number of virulences between
European countries being e.g. in Italy 4.3 and in the United Kingdom 1.8. In Aus-
tria, the Czech Republic, France and Slovakia the average number of virulences
was 2.8, 2.6, 2.9 and 2.9, respectively. From the three Israeli populations of 1993,
pathotypes with three, five and six virulences were isolated.

Stem rust

Stem rust is potentially a more destructive disease than crown rust (Sebesta,
1974) but fortunately it occurs with high incidence only in some areas and not
every year. In 1988-1994 high or moderate incidence of stem rust was recorded in
Austria, Bulgaria, the Czech Republic, Italy, Poland, Spain, and Slovakia. In the
Czech Republic (Krukanice) and Yugoslavia high occurrence of the pathogen was
achieved by artificial inoculation.

Powdery mildew

General incidence of powdery mildew in Europe in 1988—1994 was relatively
high as recorded at the localities of the EODN. High or moderate incidence of the
pathogen was recorded in Austria, Bulgaria, the Czech Republic, France, Germany,
Greece, Holland, Italy, Norway, Poland, Slovakia, Spain, Sweden, the United
Kingdom and the former Yugoslavia. As indicated, powdery mildew on oats is in-
creasing in Europe in the last decades.

Septoria leaf blight and black stem

High or moderate occurrence of the pathogen was recorded at several localities
in Austria and Poland. Furthermore, the pathogen occurred moderately in Germany
in 1993 and in Italy in 1990 and 1992 (S ebesta etal., 1995; Zwatz etal., 1994a,
b). As found, the damage of the black stem phase is increased by co-infection with
Gaeumannomyces graminis var. avenae (Downes, 1971) and with BYDV
(Comeau, Pelletier, 1976, Harder, Haber, 1992).

Pyrenophora leaf blotch

Within the period 1990—1993 strong or moderate levels of pathogeh were re-
corded in Poland, Austria, Italy, Finland, Russia, the Czech Republic, Sweden and
Germany.

Resistance of oat genotypes to fungus diseases

Crown rust

According to the disease resistance index (DRI) as calculated from EODN data
in 1990—-1994, the highest resistance to crown rust seems to be possessed by the
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following oats: Pc 68, Pc 58, Pc 50-2, Pc 59, Pc 39, Rodney ABDH, Rodney E,
Garland, I1 85-2069, Pc 55, Pen® x CAV 1376, Rodney H, Pc 62, Avena sterilis,
CAV 2648, 11 86-5698 and others (Table I).

I. Oats with effective resistance to oat crown rust (Puccinia coronata Cda var. avenae Fr. et
Led.) according to disease resistance index (DRI) as found in the European Oat Disease Nurse-
ry (EODN) trials in 1990—-1994 (after adjusting to the same number of evaluations)

Line/Cultivar DRI Number of evaluations

R MR MS S
Pc 68 185 36 5 1 1
Pc 58 183 38 3 1 2
Rodney ABDH 183 37 3 2 1
Rodney E 179 24 5 1 1
Pc 50-2 175 37 2 3 2
Pc 59 172 34 4 2 3
Pc 39 170 32 5 4 1
Garland 168 34 4 4 2
Pc 50 167 36 = 4 3
Pc 63 167 29 7 4 1
IL 85-2069 167 29 7 2 3
Pc 55 165 27 7 3 2
Pen’ x CAV1379 163 30 10 4 2
Rodney H 163 32 4 4 3
Pc 62 162 29 10 4 2
A. sterilis CAV 2648 161 22 4 3 2
IL 86-5698 157 30 6 3 5
OA 504-5 156 22 5 4 2
Pc 56 155 31 4 6 3
KR288/73L/569 155 28 7 4 4
OA 503-1 154 21 9 2 4
Cc 4761 149 29 4 T 3
IL 86-1158 145 29 4 7 4
Pg 16 142 29 3 7 5
KR3813/73 141 28 3 8 4
IL 86-6404 141 28 3 4 8

R = resistant; MR = moderately resistant; MS = moderately susceptible; S = susceptible
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In the seedling stage, the resistance genes Pc 39, Pc 55, Pc 58 and Pc 68 were
effective against all pathotypes isolated in Europe in 1992 and 1993. However,
resistance genes such as Pc 48, Pc 50-2, Pc 50-4, and Pc 59 are also of importance
for resistance breeding of oats to crown rust in Europe (Table II).

I1. Effectiveness of the 18 Pc-genes transferred from Avena sterilis L. accessions against Euro-
pean populations of oat crown rust (Puccinia coronata f. sp. avenae) in 1992 and 1993

Hosavios Efffactiven.es Posgens Eff' ectivenfes
(% of avirulent isolates) (% of avirulent isolates)
Pc 38 65.1 Pc 58 100.0
Pc 39 100.0 Pc 59 98.8
Pc 48 89.5 Pc 60 86.1
Pc 50-2 96.5 Pc 61 89.5
Pc 50-4 89.5 Pc 62 87.2
Pc 54-1 96.5 Pc 63 74.4
Pc 54-2 79.1 Pc 64 60.5
Pc 55 100.0 Pc 65 61.6
Pc 56 79.1 Pc 68 100.0
Stem rust

In 1988-1994 the highest disease resistance index in the EODN trials was calcu-
lated in cultivars/lines Garland (93), Rodney M (88), Pg a (81), Pg 16 (74), Pc 58

III. Disease resistance index of the selected oat cultivars and lines to oat stem rust (Puccinia
graminis Pers. f. sp. avenae Erikss. et Henn.) included into the EODN trials in 1988—-1994

Number of Number of
Cultivar/Line DRI evaluations Cultivar/Line DRI evaluations
R MR R MR
Garland 93 15 11 Rodney ABDH 59 11 5
Rodney M 88 16 8 Pc 50-2 57 9 7
Pga 81 18 3 Pc 62 55 10 5
Pg 16 74 11 10 Rodney H 53 8 7
Pg 58 68 11 8 Pc59 53 11 3
KR 3811-73 63 12 5 IL 85-1158 52 10 4
Rodnev B 61 10 7 Roxton 50 8 6
Pc 54-1 60 8 IL 85-2069 49 10 3
Pgl5 . 60 3 8
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(68), KR 3813/73 (63), Rodney B (61), Pc 54-1 (60), Pg 15 (60), Rodney ABDH
(59), Pc 50-2 (57). Pc 62 (55), Rodney H (53), Pc 59 (53), IL 85-1158 (52), Roxton
(50) and IL 85-2069 (49) (Sebesta et al., 1995; Sebesta, Zwatz, 1995) (Ta-
ble III).

In the seedling stage, the lowest frequency of virulence of P. graminis f. sp.
avenae on Pg-genes in central and south-eastern Europe in 1983-1988 was found
inPga-0.0,Pgl2-44,Pgl3-74,Pg16-8.1and Pg4andPg9-11.9%
(Table IV).

IV. Frequency of virulence of Puccinia graminis f. sp. avenae to Pg-genes in central and sout-
heastern Europe in 1983-1988

Pgl 57.3 Pg8 55.3 Pg1s 23.7
Pg 2 70.9 Pg9 11.9 Pgl6 8.1
Pg3 64.2 Pg 12 44 Pga 0.0
Pg 4 11.9 Pg 13 7.4

The highest effectiveness of stem rust resistance against populations from Aus-
tria, the Czech Republic, Slovakia and the former Yugoslavia was demonstrated in
Pg a, cv. Saia, Pg 16, Pg 12, Pg 13, cv. Szegedi and Pg 4 and Pg 9 (Table V).

V. Mean effectiveness of stem rust resistance in Pg-lines and oat cultivars against populations
from Austria, the Czech Republic, Slovakia and the former Yugoslavia

Pg 1 (Rodney D) ‘ 43 Pg 13 (Rodney M) 92
Pg 2 (Rodney A) 29 Pg 15 76
Pg 3 (Rodney E) 36 Pg 16 92
Pg 4 (Rodnev) 88 Pga 100
Pg 8 (Rodney F) 45 Szegedi 94
Pg 9 (Rodney H) 88 Saia 100
Pg 12 (Kyto) 96 Roxton 40
Powdery mildew

The highest disease resistance index of oat cultivars and lines to oat powdery
mildew included in the EODN trials in 1988—1994 was calculated in APR 166
(190), APR 122 (173) (both with mildew resistance derived from Avena pilosa),
Cc 6490 (171), Cc 4761 (165), OM 1612 (160), Maelor (150), Roxton (150),
Cc 4146 (149), Melys (140), Orlando (134), Cc 3678 (131), Pg 15, OM 1387 (129)
and Avena sterilis, CAV 2648 (128) (Table VI).
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VI. Disease resitance index of selected oat cultivars and lines to oat powdery mildew (Ery-
siphe graminis D. C. f. sp. avenae Em. Marchal) incuded into the EODN trials in 1988—1994
(after adjusting to the same number of evaluations)

Line/Cultivar DRI R MR MS S
APR 166 190 19 5 - -
APR 122 173 16 4 2 -
Cc 6490 171 32 11 3 1
Cc 4761 165 33 11 3 3
OM 1621 160 9 4 2 -
Maelor 150 24 15 11 2
Roxton 150 24 18 7 1
Cc 4146 149 29 11 9 1
Melys 140 9 2 3 1
Orlando 134 20 10 9 2
Cc 3678 131 16 11 3 7
Pg 15 131 17 17 13 5
OM 1387 129 6 4 4 -
A. sterilis CAV. 2648 128 12 13 2
Pg 16 127 17 14 11 8
Kasadra 125 3 1 2 -
Mostyn 125 21 13 8 7
Pc 39 122 20 15 10 6
Pga 118 21 12 14 4
Rodney E 113 13 9 7 6
Adam 107 3 1 2 1
KR 8122 107 3 1 2 1
Manod 106 14 9 12 4
Rodney M 106 18 12 14 7
Maldwyn 102 16 12 17 4
Garland 101 17 11 10 12

According to reaction to individual races of the pathogen, relatively the most
effective resistance in Europe are Mostyn (against OMV 1, 2, 3, 6) (oat mildew
resistance group 3), and Cc 6490 (A. barbata translocation line — against OMV 1,
2, 3,4, 5) (oat mildew resistance group 4). Less effective is line Cc 4146 (OMV 1,
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2, 4, 8) (oat mildew resistance 2) (Sebesta et al., 1987). At present the most ef-
fective seems to be resistance of Pc 54 (Cc 7422, Pc 54-2), conditioned by a single
incompletely dominant gene along with additional factors modifying the expres-
sion of mildew resistance. The effectiveness of this type of mildew resistance was
demonstrated in the EODN trials in many countries on the continent but also in the
United Kingdom (8ebesta et al., 1993). Highly effective are also derivatives of
diploid Avena pilosa species (A. pilosa 0128) (Kummer et al., 1988; Hoppe,
Kummer, 1991; Sebesta et al., 1991) represented by APR 122 and APR 166
and the transgressive lines OM 1387 and OM 1621 (Roderick, Jones, 1991).

Septoria leaf blight and black stem

A group of oat cultivars and lines with higher disease resistance index to Septo-
ria avenae was found in the EODN trials in Austria, Germany, Italy and Poland in
1990-1993 (Table VII). The highest disease resistance index was calculated in
Avena sterilis, CAV 2648 (48), followed by Cc 4761 (47), Pc 55 (46), Pc 67 (45),
Pc 50-2 (43), Pc 60 (43), Pc 50-4 (42), Pc 54 (40), IL 86-6404 (40), Pc 58 (38),
Pc 48 (38), Cc 6490 (37), Pc 56 (36), Cc 3678 (35), IL 86-4189 (34), IL 86-1158
(33), Pg 15 (33), Pc 68 (32), Pen® x CAV 1376 (32), IL 86-2069 (30) and the line
IL 85-6467 (30) (Zwatz et al., 1994a, b). Some of these oats are also resistant to

VIIL. Group of oat cultivars and lines with higher disease resistance index to a avenae as found
in the EODN trials in Austria, Germany, Italy and Poland in 1990-1993

Number of Number of

Cultivar/Line DRI evaluations Cultivar/Line DRI evaluations

R | MR ‘ R | MR
A. sterilisCAV2648 | 48 9 4 Pc 48 38 5 6
Cc 4761 47 8 5 Cc 6490 37 7 3
Pc 55 46 4 10 Pc 56 36 3 8
Pc 67 45 6 7 Cc 3678 35 5 5
Pc 50-2 43 4 9 IL 86-4189 34 4 6
Pc 60 43 4 9 IL 86-1158 33 3 7
Pc 50-4 ) 42 6 6 Pg 15 33 3 7
Pc 54 40 4 8 Pc 68 32 5 4
1L 86-6404 40 7 4 | Pen’xCAV 1376 32 2 8
Garland 38 5 6 IL 85-2069 30 3 6
Pc 58 38 5 6 IL 85-6467 30 6 2
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crown rust, stem rust, powdery mildew and tolerant to BYDV (Sebesta,
Zwatz, 1995).

Pyrenophora leaf blotch, leaf stripe and seedling blight

Resistance to P. avenae is not widely known yet. Oat cultivars and lines with a
higher disease resistance index to Helminthosporium avenae as found in the EODN
trials in Austria, the Czech Republic, Finland, Germany, Italy, Poland, Russia and
Sweden in 1990-1993 appear on Table VIII. Remarkable and of importance seem
to be lines IL that are tolerant to BYDV and also have the highest resistance to
Helminthosporium such as IL 86-1158 (DRI 64), IL 85-6467 (61), IL 86-4189
(57), IL 85-2069, IL 86-6404 (51) and Il 86-5698 (49). Furthermore, rela-
tively high disease resistance index was calculated in cultivars/lines Maldwyn
(56), Manod (56), Cc 3678 (54), Pc 61 (52), Pc 60 (52), Cc 4761 (50), Pc 67 (50),
Pc (49), Orlando (48), Pg 15 (47), Pc 59 (46), Rodney A (45), Pg 16 (45), Cc 6490
(45) and others. As obvious, some of these oats are also sources of resistance to

VIIL. Group of oat cultivars and lines with higher disease resistance index to Pyrenophora
avenae as found in the EODN trials in Austria, the Czech Republic, Finland, Germany, Italy,

Poland, Russia and Sweden in 1990-1993

Number of Number of
Cultivar/Line DRI evaluations Cultivar/Line DRI evaluations
R MR R MR
IL 86/1138 64 13 4 Orlando 48 9 +
IL 85/6467 61 13 3 Pg15 47 8 5
IL 86/4189 57 12 3 Pc 59 46 7 6
Maldwyn 56 11 4 Pc 50 46 7 6
Manod 56 8 8 Rodney A 45 6 7
Co 3678 54 12 2 Pg 16 45 9 3
Pc 61 52 10 4 Cc 6490 45 6 7
Pc 60 52 7 8 Jostrain 43 7 5
IL 85-2069 51 12 1 Garland 42 9 2
IL 86-6404 51 9 5 Pc 50-2 42 3 10
Cc 4761 50 11 2 Pc 55 42 3 10
Pc 67 50 8 6 Roxton 42 6 6
Pc 58 49 7 7 KR 3813/73 41 8 3
IL 86-5698 49 | 10 | 3 | Pe3o 41 5 7
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crown rust, stem rust, powdery mildew and especially of tolerance to BYDV. In
1992, a severe blight was recorded on panicles and leaves at Prague-Ruzyné (CZ),
and differences in severity of the disease among the cultivars tested were observed
(Sebesta etal., 1994), The cultivars and advanced lines, Explorer, Zlat'ak, Adam,
David, Ardo, Fuchs, Trafalgar, Pan, Hirondel, Amen, IL 85-6467 and a number of
advanced lines from the Krukanice Plant Breeding Station (CZ) were resistant both
in leaves and panicles.

Summary

Crown rust, stem rust and powdery mildew are of primary importance. Septoria
leaf blight and black stem and Pyrenophora leaf blotch seem to be increasing. The
objective of European Oat Disease Nursery (EODN) is to monitor the incidence of
the above-mentioned oat diseases and to assess sources of resistance. Crown rust
was a wide-spread disease of oat in Europe in 1990—1994. There were repeatedly
differences in the number of virulences between individual countries. Stem rust
occurs with high incidence only in some areas and not every year. The incidence of
powdery mildew in Europe in 1988—1994 was relatively high. There was a high or
moderate occurrence of Septoria avenae in Austria, Germany, Italy and Poland.
High or moderate incidence of Pyrenophora avenae within the period 1990-1993
was recorded in Poland, Austria, Italy, Finland, Russia, the Czech Republic, Swe-
den and Germany.

According to disease resistance index (DRI), the highest resistance to crown rust
seems to be possessed by lines Pc 68, Pc 58, Pc 50-2, Pc 59, Pc 39 and others. In
the seedling stage, the genes Pc 39, Pc 55, Pc 58 and Pc 68 were effective against
all pathotypes isolated in 12 European countries in 1992 and 1993. The highest
DRI to stem rust was found in Garland, Rodney M, Pg a, Pg 16 and others. In the
seedling stage the most effective were Pg a, cv. Saia, Pg 16, Pg 12 and Pg 13. In
mildew, the highest DRI was calculated in APR 166, APR 122, Cc 6490, Cc 4761,
OM 1621, Maelor, Roxton and others. The resistance of Mostyn and Cc 6490, and
especially Pc 54 as well as derivatives of A. pilosa remain of importance in Europe.
Against Septoria avenae the highest DRI was calculated in A. sterilis, CAV 2648,
Cc 4761, Pc 55, Pc 67, Pc 50-2, IL 86-6404 and others. In relation to Pyrenophora
avenae, remarkable and of importance seem to be lines such as IL 86-1158, IL
85-6467, IL 86-4189, IL 85-2069 IL 86-6404 and IL 86-5698 and other oats.

As is obvious from the above, a number of oats are sources of resistance to
crown rust, stem rust, powdery mildew, Septoria avenae and Pyrenophora avenae.
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Rezistence ovsa k houbovym chorobiam v Evropé v letech 1988-1994

Rez ovesn4, rez travni a padni travni patii v Evropé k dilezitym houbovym cho-
robam ovsa. Soudé podle vyskytu v fadé zemi, vyznam i nékterych dalsich chorob,
jako jsou Septoria avenae a Pyrenophora avenae, se zvy3uje.

Cilem Evropské $koly chorob ovsa (European Oat Disease Nursery) za€lenéné do
programu FAO ESCORENA (European System of Cooperative Research Networks
in Agriculture) je monitorovani vyskytu chorob ovsa a hodnoceni zdroji rezistence
v globdlnim métitku.

Tabelamé je zpracovana reakce testovanych genotypii na napadeni v dospé&losti
podle indexu rezistence (tab. I, III, VI-VIII), pfip. ve sklenikovych a laboratornich
pokusech (tab. II, IV a V).

Z ptehledu je zfejmé, Ze fada genotypii jsou zdroji rezistence ke rzi ovesné, rzi
travni, padli travnimu a pravdépodobné i k Septoria avenae a Pyrenophora avenae.

Contact address:

Doc. Ing. Josef Sebesta, DrSc., Vyzkumny tstav rostlinné vyroby,
160 21 Praha 6-Ruzyng&, Ceska republika, tel.: 42 2 360 851, fax: 42 2 365 228
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RECENZE

Erysiphales (miénatkotvaré)

Cypridn Paulech
Bratislava, Veda 1995, 294 s. vratane 121 obr.

Vydavatel'stvo Slovenskej akadémie vied vydalo v edicii Flora Slovenska ako svoj
X. zvizok Mycota (huby), Ascomycetes (vreckaté) v prvom zo3ite (X/1) monografiu
fytopatogénnych mikromycét radu miénatkotvarych Slovenska.

Publikaciu tvoria dve &asti. Vo vieobecnej je struény opis morfologie a ekofyzio-
l6gie rodov a druhov muénatkovitych &el'ade Erysiphaceae, opis ich variability a jej
vyznam v taxonoémii radu. Zahmiuje i klasifikacné schémy, ktoré v poslednom obdobi
ovplyvnili vyskum radu miénatkotvarych nielen na Slovensku, ale i v celej Europe.
Su v nej i niektoré zédkladné metodické udaje pouzivané pri vyskume tejto skupiny
fytopatogénnych mikromycét. V tabulkovych prehl'adoch st zhruté poznatky o po¢-
te druhov a rodov muénatkotvarych, o ich rozsireni a po¢te hostitel'skych rastlin zis-
tenych na Slovensku. V zozname &eladi hostitelov je vyjadreny aj ich vztah
k jednotlivym druhom a rodom muénatkotvarych. Roz$irenie druhov a rodov je
v publikécii spracované v prehl'adnej tabul'ke podla fytogeografického &lenenia uze-
mia Slovenska. Na zaver vieobecnej Casti je opisana historia a prehlad su¢asného
stavu vyskumu mi¢natkotvarych na Slovensku.

V 3peciélnej ¢asti je opisanych 108 druhov uvedeného radu, parazitujicich na oko-
lo 714 druhoch hostitelov. Podstatna va¢sina z nich vytvara v nasich podmienkach
1 teleomorfné Stadium, 7 druhov je znamych len v anamorfnom 3tadiu (rody Oidium
a Oidiopsis). Teleomorfné druhy su zastipené rodmi: Sphaerotheca, Podosphaera,
Erysiphe, Blumeria, Arthrocladiella, Microsphaera, Sawadaea, Uncinula a Phyllac-
tinia. Pri druhoch jednotlivych rodov je opisana morfolégia ich konidii, konidioférov,
apresorii, kleistotécii, buniek peridia, priveskov, ako aj morfolégia a podet vreciek,
askospor. Uvedené organy si v publikécii zobrazené nazomymi perovkami. Lokality
vyskytu su spracované ako vo Flore Slovenska podla fytogeografickych okresov, o
umoziiuje lepsie porovnavanie rozsirenia tejto skupiny hub s rozsirenim ich hostitel-
skych rastlin. M¢natkotvaré su prisne obligatni paraziti, preto povazujeme vzajomné
porovnavanie vztahov uvedenych skupin za ucelné. Pri kazdom rode st uvedené
i klI'i¢e na urovanie jednotlivych druhov. Okrem anglického a nemeckého resumé je
v praci uvedeny i navrh na slovenské nazvoslovie druhov a rodov ma¢natkotvarych.

Publikécia je cennym prinosom k bliZ§iemu poznaniu populacie fytopatogénnych
mikromycét radu Erysiphales roz8irenych na Slovensku a umoziiuje predpokladat
podobné druhové spektrum i v ostatnych zemiach, hlavne strednej Eurépy. Najde
uplatnenie najmi u pracovnikov prisludnych oblasti prirodnych vied, pédohospodar-
stva a lesnictva, v ochrane rastlin a prirody, ako aj pri vychove vysokoskolakov a ve-
deckych pracovnikov.

RND#¥. Peter Paulech, CSc.
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REAKCIA ODROD A NOVOSIACHTENCOV PSENICE
K Fusarium graminearum A Fusarium culmorum

Susceptibility of Slovak and Czech Winter Wheat Genotypes
to Fusarium Head Blight

Bernard VANCO, Jozef HUSZAR

Research Institute of Plant Production, Piestany, Slovak Republic

Abstract: In conditions of Research Institute of Plant Production in Piestany, in
1994, a small-plot experiment with 24 varieties and 16 perspective new breedings
of winter wheat has been established. In 1995, particular genotypes were con-
secutively inoculated with mixture of Fusarium graminearum and F. culmorum
conidia during the growth stage 65 (Zadoks). The head blight of genotypes was
evaluated in four terms, which were mostly strongly correlated with ADPC. The
climatic conditions were favourable for the Fusarium head blight development
on tested winter wheat genotypes and they did not influence significantly the
differences among genotypes. The quantity of precipitation (» = -0,04 to 0,28)
and number of precipitation days (» = 0,33 to — 0,04) weakly correlated with
ADPC. The differences in ADPC among tested winter wheat genotypes were
statistically highly significant. From 42 tested genotypes Simona, Livia, Sparta,
Soldur, Zdar, Siria, Viginta, SG-U-540, SK-8090, SK-9353, RA-18, BR-614/9
and DU-50 were of the lowest ADPC level. The differences in ADPC among
genotypes are partly conditioned by their earliness and stem length or by their
interaction relation. According to the earliness the group of genotypes with long
vegetation period and according to the length of stem the group of long stem
genotypes were characterized by the lowest ADPC level, on the average. The
variation range of ADPC genotypes within these groups is bigger than among
particular groups.

Fusarium graminearum; Fusarium culmorum; Triticum aestivum;, Triticum du-
rum;, resistance

Abstrakt: V podmienkach VURV v Piestanoch bol v roku 1994 zaloZeny ma-
loparcelkovy pokus s 23 odrodami 7. aestivum, jednou odrodou 7. durum (Sol-
dur) a 16 perspektivnymi novoslachtencami 7. aestivum + 2 kontrolné odrody.
Jednotlivé genotypy boli v roku 1995 v rastovej faze 65 (Zadoks) postupne ino-
kulované zmesou konidii Fusarium graminearum a F. culmorum. Bieloklasost’
genotypov sa hodnotila v $tyroch terminoch, ktoré boli vo viéSine pripadov
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v silnom korelaénom vzt'ahu s ADPC. Poveternostné podmienky boli priaznivé
pre vyvoj fuzériovej bieloklasosti na testovanych genotypoch p3enice ozimnej
a neovplyvnili v podstatnej miere rozdiely medzi genotypmi. Korelaény vztah
zrazok (r = 0,04 az 0,28) 1 poltu zrazkovych dni (» = 0,33 az -0,04) k ADPC
bol slaby. Rozdiely v ADPC medzi testovanymi genotypmi p3enice ozimnej
boli Statisticky vysoko vyznamné. Zo 42 testovanych genotypov najniZ$ie hod-
noty ADPC mali Simona, Livia, Sparta, Soldur, Zdar, Siria, Viginta, SG-U-540,
SK-8090, SK-9353, RA-18, BR-614/9 a DU-50. Rozdiely v ADPC medzi geno-
typmi st v uréitej miere podmienené ich skorostou a dizkou stebla, pripadne ich
interakénym vztahom. V priemere najniz$iu hodnotu ADPC mala podla skoros-
ti skupina genotypov s dlhou vegeta&nou dobou a podla dizky stebla skupina
dlhostebelnych genotypov. Variaéné rozpitia ADPC genotypov v rdmci tychto
skupin s vécsie ako medzi jednotlivymi skupinami.

Fusarium graminearum;, Fusarium culmorum; Triticum aestivum;, Triticum du-
rum;, odolnost’

V poslednych desatro¢iach sa zaradila fuzariova bieloklasost’ pSenice
ozimnej u nds najmé vo vlhkejdich rokoch medzi najfrekventovanejsie cho-
roby klasov. Vyplyva to zo situatnych sprav o vyskyte $kodlivych initelov
na Slovensku (UKSUP, 1988-1991). v

Bieloklasost’ pSenice zapriCifiuje viacero druhov z rodu Fusarium, z kto-
rych sa Fusarium graminearum a F. culmorum najCastej$ie vyskytuju na
pdenici ozimnej (Srobarova, Srobar, 1982; Chelkowski, 1989; Ca-
¢a, 1994). Vyvoj choroby priebieha v Sirokych teplotnych hraniciach (15 az
30 °C) s optimom okolo 25 °C a je podporovany trvalej$§imi zrazkami v ob-
dobi od klasenia do fazy zrelosti pSenice (Sutton, 1982).

Skodlivost’ fuzarii na pSeniciach sa moze prejavit' niZz$ou kli¢ivostou
(Tuite et al., 1990), slabSou vzchadzavostou (Duthie, Hall, 1987)
a vysokou toxicitou pre dobytok a ¢loveka (Lacicova, 1989). Podla
niektorych literarnych pramefiov (Martin, Johnston, 1982; Mihuta,
Forster, 1989) znizuje urody zrna p3enice napadnutej fuzariovou bielokla-
sost'ou 0 30 az 70 %.

V rdmci integrovanej ochrany p3enice ozimnej proti $kodlivym ¢initelom
nepochybne najvyznamnejsi ¢lanok ochrany proti fuzariovej bieloklasosti je
pestovanie odolnych odréd. R6zne literarne pramene v zahrani¢i poukazuju
na zna¢né rozdiely v reakcii genotypov p$enice ozimnej na napadnutie kla-
sov fuzariami (Saur, 1991; Snijders, Eeuwijk, 1991; Babajanc,
Gontarenko, 1992; Arseniuk et al, 1993; Ittu et al., 1993). Nase
vysledky analyzuji odolnost’ v su¢asnom obdobi pestovanych odrdd a per-

116



Ochr. Rostl., 32,1996 (2): 115-124

spektivnych novosdl'achteni p$enice ozimnej slovenskej a eskej provenien-
cie proti fuzariovej bieloklasosti.

MATERIAL A METODY

V roku 1994 bol na jeseit zaloZeny v podmienkach VURV v Pie§tanoch
pokus €. 1 s 23 odrodami 7. aestivum a 1 odrodou 7. durum (Soldur), regis-
trovanymi v zozname povolenych odrdd (tab. II), a pokus &. 2 so 16 perspek-
tivnymi novosl'achtencami + dve kontrolné odrody (tab. III) 7. aestivum, bez
opakovania. Parcela bola dlhd 1 m so 7 riadkami, so 150mm vzdialenost'ou
medzi riadkami a 300mm medzi parcelami.

K inokuldcii sa pouZili dva druhy fuzarii, Fusarium graminearum Schwa-
be a Fusarium culmorum (W. G. Smith) Sacc. Izolaty sa obdrali z UEFE
SAYV Ivanka pri Dunaji. MnoZenie inokula sa robilo kultivovanim na zemia-
kovo-sachar6zovom agare pod UV svetlom s 12hodinovou fotoperiédou pri
teplote 23 + 1 °C. Inokulacia sa robila v rastovej faze 65 Zadoks suspenziou
uvedenych druhov v pomere 1 : 1 v ddvke 80 ml cca u 30 rastlin pri kazde;j
odrode v neskorych ve¢ernych hodinach. Davkovanie sa robilo pomocou
nizkotlakovej strickacej pistole Drukofix Typ NSP-2. Po kultivacii boli kul-
tury fuzarii z Petri misiek zmyvané destilovanou vodou do kadinky a ziskana
suspenzia bola filtrovana cez gazu k odstraneniu mycéliovych fragmentov.
Koncentracia konidii bola adjustovana na 1.10° konidii/1 ml. Pri inokul4cii
sme sa pridrziavali poznatkov, ktoré ziskali Mesterhazy (1987)a Szu-
nics, Szunics (1992). Po inokulacii sa rastliny zakryli na 24 hodin Zlty-
mi polyetylénovymi vreckami (900 x 600 mm).

Terminy hodnotenia infekcii a klimatické podmienky si uvedené v tab. 1.
Celkove sa hodnotilo 20 klasov na jednu odrodu. Pre hodnotenie sa pouzila
subjektivna stupnica (Babajanc et al., 1988), pri ktorej ¢iselné hodnoty 0, 5,
10, 15, 25, 40, 65, 90 a 100 znamenaju plo$né zbelenie klasu v percentich. Pre
vyjadrenie odolnosti genoty pov sa pouzila metéda plochy pod krivkou vyvo-
ja choroby (ADPC), ktora sa vypocitala podl'a rovnice (Shanner, Fin-
ney, 1977):

D [Fyy + )72, X))
i=1

kde: ¥, — % zbelenia klasu v i pozorovani
Xi — pocet dni v i pozorovani
n - celkovy pocet pozorovani
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L. Poveternostné podmienky pocas rozvoja fuzariovej bieloklasosti v odrodovej $kdlke p3enice
ozimnej v roku 1995 — Weather conditions in the course of development of Fusarium head
blight in a variety nursery of winter wheat in 1995

—— Détum? Teplota5 [°C] Zrazky®

skorosti! | iokulacie |hodnotenia? priemer® | minimum’ | maximum$ denné!? po«"E::lt

[mm)] dni

15. 6. 16,8 10,7 26,0 4,55 15

1 & & 20. 6. 17,6 8,6 24,5 0,08 1

25.6 16,1 6,5 29,4 3,48 3

30. 6. 18,6 9,2 28,2 1,42 2

17. 6 19,9 8,6 26,0 4,26 9

2 76 22.6 17,9 8,8 26,0 3,38 3

27. 6. 16,0 6,5 24,5 1,60 3

2. T 20,1 9,2 30,1 3,32 1

19.6. 16,9 8,6 24,5 3,50 7

3 9.6 24. 6. 16,8 6,5 29,4 3,30 2

29. 6. 17,6 9.2 25,1 1,60 3

4.7. 21,2 12,2 30,1 5,14 2

23. 6. 16,8 6,5 29,4 2,80 5

4 13. 6. 28. 6. 17,1 7,4 24,5 1,60 3

3.7 21,4 9,2 30,1 3,32 1

8.7. 19,0 11,1 29,7 1,82 1

'rank of earliness; 2date; 3 inoculation; 4evaluation; 5temperature; 6average; 7minimum; 8 naxi-
mum; 9precipitation; lodaily; " humber of days

Pri $tatistickom spracovani dosiahnutych vysledkov sa pouzila jednofakto-
rova analyza rozptylu a jednoduchd linedrna korel4cia.

VYSLEDKY A DISKUSIA

Vysledky hodnotenia povolenych odrdd na Slovensku proti fuzariove;j bie-
loklasosti uvadza tab. II a pri novosl'achteni tab. III.

Ako ukazuju vysledky testovania odrdd a novosl'achteni, rozdiely v hodno-
tdch ADPC medzi genotypmi v oboch suboroch boli $tatisticky vysoko vy-
znamné. Priemerné percento napadnutia a najmi percento napadnutia
v poslednom termine hodnotenia (4. termin) 68,6 % (tab. II) a 66,3 % (tab. III)
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II. Odolnost’ slovenskych a &eskych odrdd pSenice ozimnej proti fuzariovej bieloklasosti — Re-
sistance of Slovak and Czech varieties of winter wheat to Fusarium head blight

Poradie Dizka Percento napadnutia’
Odroda! | Pévod? skorostit 3 stebla® | | 4. termine priemer ADPCP
[mm] | hodnotenia® | za 4 terminy’

Kosiitka SVK 1 81 97,0 34,5 453,4
Danubia SVK 1 75 76,2 41,6 672,5
Ilona SVK 1 83 56,5 29,8 479,3
Regia SVK 1 80 46,5 249 395,6
Blava SVK 2 90 78,0 29,7 4143
Bruta CSK 2 9 90,0 38,5 583,7
Hana CSK 2 84 78,7 30,2 405,0
Livia SVK 2 73 67,5 22,3 278,6
Viginta SVK 2 97 75,5 27,1 365,6
Vlada CSK 2 86 94,0 40,2 598,7 "
Butin SVK 2 87 70,0 30,8 468,7
Iris SVK 2 87 78,5 31,2 438,1
Regina CSK 3 100 63,2 26,7 386,8
Samanta CSK 3 98 76,5 30,4 429,5
Selekta CSK 3 - 81 59,4 26,4 398,7
Senta CSK 3 96 71,2 29,3 4243
Sparta CSK 3 84 62,5 22,2 293,7
Simona CSK 4 102 44,7 19,4 267,5
Torysa SVK 4 97 63,7 34,0 515,0
Zdar CSK 4 104 48,7 21,4 303,7
Siria CSK 4 99 55,0 24,2 346,3
Barbara SVK 4 77 77,5 37,1 560,17
Vega CSK 4 91 68,7 30,2 447,5
Soldur SVK 4 93 48,0 20,4 2843
Priemer 68,6 29,2 425,5

®rozdiel medzi 1 a2, 2 a 3 je 2-diiovy a medzi 3 a 4 je 4-diiovy — the difference between 1 and
2, 2 and 3 is two days, between 3 and 4 is four days

br = 13,47

variet‘y; 2origin; 3rank of earliness; 4stem length; 5per cent infection; 6 on the 4th date of evalu-
ation; 'average for 4 dates
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II. Odolnost’ perspektivnych novoslachtenia pSenice ozimnej proti fuzariovej bieloklasosti —
Resistance of promising new breedings of winter wheat to Fusarium head blight

Novosl'achte- . Poradie Dizka Brcosols napadoutie’

niel Pévod? skorostit 3 stebla? | 4 termine priemer za 4 ADPCP

[mm] | hodnotenia® | terminy’

S0-766 SVK 1 84,3 86,2 40,0 628,7
BR-614/9 CSK 1 86,6 59,7 22,9 317,5
RA-18 CSK 1 97,6 34,0 17,5 279,4
NBE-0097 Ay | USA 1 97,0 87,2 37,4 549,37
Hana CSK 1 80,6 71,7 29,1 417,5
Viginta SVK 1 100,0 45,5 20,0 2950
S0O-8561 SVK 1 86,6 92,7 33,8 4593
BU-34-10 SVK 2 98,6 68,5 27,6 400,0
SO-d-4 SVK 2 80,0 81,2 33,8 520,6
SK-9353 SVK 2 66,3 34,2 19,0 310,0
SG-U-540 CSK 2 100,0 40,0 17,6 261,2
BU-50 SVK 2 89,6 44,2 21,9 3368
SK-8090 SVK 2 83,6 35,2 17,3 2725
S0-4002 SK 3 98 76,5 30,4 4295
Selekta SVK 3 81,6 98,0 41,6 610,0"
SG-$-258 CSK 3 93,0 76,0 28,7 403,7
SG-RV-512 CSK 3 95,6 69,2 28,0 4043
SG-8-265 CSK 3 99,6 81,2 31,0 432,5
SG-U-541 CSK 2 95,6 90,2 37,3 5406
Priemer - 89,6 66,3 28,0 4133

®rozdiel medzi 1. a 2. je 2-diiovy a medzi 2. a 3. je 4-diiovy — the difference between 1 and 2, 2
and 3 is two days, between 3 and 4 is four days
bF=19,19""

'new variety; 2origin; 3rank of earliness; ‘stem length; sper cent infection; 6 on the 4th date of
evaluation; 7average for 4 dates

poukazuje dostato¢ny infekény tlak patogéna pre diferencidciu reakcie testo-
vanych genotypov. ADPC je vhodnym ukazovatel'om pre vyjadrenie reakcie
genotypov na napadnutie klasov fuzariami, ¢o napovedaji vysoko vyznamné
korelaéné koeficienty vypocitané zo vzt'ahu k percentdm bieloklasosti geno-
typov v roznych terminoch. (tab. IV). Vyvoj choroby bol priaznivo ovplyv-
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flovany zrazkami, najmi ich relativne pravidelnym rozdelenim, ¢im sa udr-
Ziavala primerana vlihkost’ vzduchu. Ako je zrejmé z tab. I, teploty kolisali
v hraniciach poZiadavok pre vyvoj choroby a ani jedno obdobie (10- alebo
5-ditové) nebolo bez zrazok, i ked’ priememé denné zrazky v jednotlivych
obdobiach hodnotenia kolisali. Na druhe;j strane, ako ukazali korelatné vzt'a-
hy v oboch pokusoch (tab. IV), uroveit ADPC genotypov rézne skorych
(tab. II a III) a ich rozdiely neboli v podstatnej miere ovplyvnené ani zraz-
kami (r = -0,04 a 0,28), ani po¢tom zrazkovych dni (» = 0,33 a -0,04).

IV. Korelaéné vztahy medzi ADPC a niektorymi znakmi pri fuzariovej bieloklasosti sloven-
skych a &eskych genotypov pSenice ozimnej — Correlation relations between ADPC and some
traits at Fusarium head blight in Slovak and Czech genotypes of winter wheat

Korelované znaky! Odrody? Novoslachtenia3
ADPC x % bieloklasosti*
1. hodnoteni’ ; 0.12™ 0,61
2. hodnoteni 0,83"" 0,82""
3. hodnoteni 0,83 0,91™
4. hodnoteni 0,62 0,90™"
priemerné %’ 0,697 0,98
ADPC x pocet dni plného kvitnutia -0,30 0,22
dizka stebla® [cm] -0,31 -0,13
priemetné denné zrizky’ [mm]* -0,04 0,28
podet zrazkovych dni® 16 0,33 0,04

%za obdobie od inokulacie do 4. hodnotenia — for the period from inoculation to the 4th evaluation

3

Icorrelated traits; 2varieties; new breedings; *head blight; Sevaluation; 6nverage %; Tnumber of

Pri analyzovani rozdielov v odolnosti testovanych genotypov p3enice
ozimnej proti fuzariovej bieloklasosti podl'a priameho vztahu medzi ADPC
a po¢tom dni do plného kvitnutia sa zistil v oboch pokusoch (tab. IV) slaby
korelaény koeficient (» = -0,30 a 0,22). Zdalo by sa, Ze nie je Ziadny, alebo
je zanedbatel'ny vzt'ah v odolnosti medzi odrodami a skorostou. Ako v3ak
ukazuju priemerné hodnoty ADPC podr'a skorosti a dizky stebla, tieto vzt'a-
hy z dévodu nevyvazZenosti poétu genotypov v skupine sa len komplikova-
nejsie vysvetl'uju. Ako vidiet’ z tab. V, odolnost’ sa zvySuje v pokuse ¢. 1 od
skorej k neskorej skupine pri odrodach s dlhym a stredne dlhym steblom
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V. Priemerna ADPC podra skorosti a dizky stebla genotypov testovanych na odolnost’ proti
klasovym fuzariézam — Average ADPC according to earliness and stem length in the genotypes
tested for resistance to ear fusarioses

Dizka stebla? [mm]
Poradie
skoinat] pokus &3 1 pokus &, 2
>950 | 850-950 <850 pn'emer“ >950 | 850-950 <850 | priemer
1 - - 500,2 500,2 374,5 4593 545,4 420,9

[38]

474,6 493,9 325,7 426,0 | 330,6 336,8 367,7 350,1
3 413,5 438,1 398,7 415,4 | 459,1 403,7 610,0 478,2
4 358,1 365,9 560,1 389,2 - - ~ =

Priemer | 278,6 4419 437,4 - 395,2 399,9 439,5 -

'rank of earliness; Zstem length; }rial no.; 4average

a pri skupine krétkostebelnych odrdd je opaénej tendencie. Podla dizky
stebla najodolnej$ie sa tu prejavila skupina dlhostebelnych odrdd a v prieme-
re rovnako odolna bola skupina odréd so stredne dlhy m steblom a kratkoste-
belnych odrdd, ¢o suhlasi aj s niektorymi inymi poznatkami (Zhaosu etal.,
1987). V pokuse ¢. 2 bola skupina kratkostebelnych novosl'achtencov najcit-
livejSia a podl'a skorosti mala najniz§iu hodnotu ADPC skupina odrdod so
strednou skorostou. Z hl'adiska $l'achtitel'ského je ddlezité, Ze variabilita
v odolnosti v ramci jednotlivych skupin je vd¢Sia ako medzi skupinami pod-
I'a skorosti alebo dizky stebla. Nase vysledky potvrdzujii zistenia vysokej
genetickej variability v odolnosti odrdd, ktoré pripisuji Tomasovi¢
(1989) a Snijders (1990) u¢inku dominantnych génov.

Testované genotypy pSenice ozimnej (tab. IT a III) mozno rozdelit’ podl'a
urovne $tatistickej vyznamnosti od celkovej priemernej ADPC na tri skupi-
ny. Medzi odolné (vyznamne niZ8ia ADPC) sa zaradilo sedem odrod a sedem
novoslachteni, z ktorych najniz8iu ADPC mali genotypy Simona, Livia, Sol-
dur, SG-U-540, SK-8090 a RA-18. K nachylnym (vyznamne vy$sia ADPC)
patri pat’ odrod a pat’ novoslachteni a z nich najvy$$iu ADPC mali genotypy
Danubia, Vlada, Bruta, SO-766 a SO-4002. Ostatné testované genotypy pod-
I'a urovne $tatistickej vyznamnosti sme hodnotili ako stredne odolné. Kon-
frontacia dosiahnutych vysledkov s literarny mi poznatkami ma len ¢iastkovu
hodnotu z dévodu nejednotnosti testovacich podmienok, pouzivania rozdiel-
nych druhov fuzarii k inokuldcii, rozdielnej skladby testovanych genotypov
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ap. I napriek tomu vysledky sa aZ na niektoré vynimky relativne dobre zho-
duju. Napr. Tvaruzek (1993), Stuchlikova (1994) uvadzaji ako naj-
odolnejsie proti F. culmorum odrody pSenice Zdar a Sentu, ktoré sa v naich
testoch zaradili tieZ medzi odolné, pripadne stredne odolné odrody. Huszar
a Hlavata (1989)zhodnotili odolnost’ sedem odrdd psenice ozimnej proti
F. culmorum, z ktorych odroda Viginta mala najniZ§iu intenzitu napadnutia
a je charakterizovana ako odroda odolna proti bieloklasosti, ¢o suhlasi aj
s naSimi vysledkami (tab. II).
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VYSKYT CERNYCH ZRN U NAHEHO OVSA

Occurrence of Black Grains in Naked Oat
Bohumila VOZENILKOVA, Jan MOUDRY, Ales RAUS

Univetsity of South Bohemia — Faculty of Agriculture, Ceské Budéjovice,
Czech Republic

Abstract: Black and rotten grains considerably deteriorate the quality of products
of the naked oat. The cause of their formation is not fully elucidated yet. In small-
scale experiments with cultivars of the naked oat (Adam and Abel), the effect of
Oscinella frit and fungi on the occurrence of black and rotten grains was studied
in 1994 and 1995. Analyses indicated significant effects of the insect and the
fungi Alternaria and Fusarium on the occurrence of black and rotten grains. In
the panicles of plants isolated for the whole period growing the number of black
and rotten grains was 0.95% whereas in those growing outside 4.2%. Alternaria
and Fusarium were prevailing among the surface fungi, the first on reaching
16.54% on the black grains and 9.85% on the healthy grains and the second one
9.76 and 5.09%, respectively. The germination of black grains was reduced by
48%.

naked oat; black grains; Oscinella frit, Alternaria, Fusarium

Abstrakt: V maloparcelkovych pokusech s odriidami bezpluchého ovsa Adam
a Abel jsme v roce 1994 a 1995 sledovali vliv hmyzu na vyskyt ¢ernych
a ztrouchnivélych zm v latach ovsa. Zjisténé hodnoty ukazuji vyznamny podil
Oscinella frit a hub rodu Alternaria a Fusarium na vyskyt ¢emych a ztrouch-
nivélych obilek. V latach rostlin izolovanych po celou dobu vegetace bylo
v pruméru zjisténo 0,95 % ¢ernych a ztrouchnivélych obilek proti 4,2 % u ne-
1zolovanych rostlin. Z povrchové mykofléry pievladaly rody Alternaria
(16,54 % na ¢ernych zmech a 9,85 % na zdravych obilkéach) a rod Fusarium
(9,76 % na ¢ernych a 5,09 % na zdravych obilkach). Kli¢ivost ¢ernych zrn byla
v priméru o 48 % niZ3i neZ u zm zdravych.

nahy oves; ¢erna zma; Oscinella frit, Alternaria, Fusarium

Pii péstovani nahého ovsa je velkym problémem vyskyt ztrouchnivélych
a ¢ernych zrn, kterd sniZuji vynos a kvalitu produkce. Na pfi€iny vzniku Cer-
nych a ztrouchnivélych zrn existuje vice nazori. Natrova a Smocek

125



Ochr. Rostl, 32, 1996 (2) : 125134

(1978) uvadéji, ze ptiCinou tvorby nedokonale vyvinutych zm je nedosta-
te¢ny pfisun asimildtd pii nadmérném zaloZeni klasku. Souvislosti mezi vy-
vojem laty a vznikem ztrouchnivélych zrn uddvd Moudry (1992). Podle
Ulmanna (osobni sdéleni) je hlavni pfi€inou ztrouchnivélych zrn enzymatic-
ké a fungitoxicka destrukce vlivem poskozeni ¢i kontaminace tvoficich sc
obilek v mlé¢né zralosti larvami druhé generace bzunky je&né (Oscinella frit
L.).HyZa aSmo¢ek (1989) udavaji jako pfi¢inu ¢ernych zrn kontaminaci
bakteridlni mikroflérou a enzymy. Jak uvadi Perutik (1965), vyZrana zma
s velkym obsahem trusu larev dlouho udrzuji vihkost, zapafi se a zplesnivéji.
Clothier et al. (1995) oznacuji za hlavni pfi¢inu ¢ernych zm houby rodu
Alternaria (A. tenuissima, A. alternata). Infekce a Cernani se zhor$uji v pod-
minkach vétsi vihkosti béhem vyvoje zrma. Jesenska (1987) uvadi, Ze stu-
peil napadeni houbami zdvisi na povétrnostnich podminkach v dobé¢
dozravani a sklizn€ obilnin a na napadeni hmyzem.

Cilem nadi prace bylo zjistit podil uvedenych faktori na tvorbé ¢emych
a ztrouchnivélych zrn, zjistit vliv hmyzu na poskozeni rostlin ovsa a na vys-
kyt ¢emych a ztrouchnivélych zrn a determinovat houby, které ¢ermdni ¢&i
truchnivéni zr zpusobuji.

MATERIAL A METODY

V letech 1994 a 1995 byl sledovan vyskyt ¢ernych a ztrouchnivélych zrn
v latach bezpluchého ovsa. Na pokusném pozemku Katedry rostlinné vyroby
Zeméd&lské fakulty Jiho&eské univerzity v Ceskych Budé&jovicich byly zalo-
Zeny porosty odrid Adam a Abel. Charakteristika agroekologickych podmi-
nek stanovisté: nadmoiska vyska 380 m, primérna roéni teplota 7,7 °C
a ro¢ni uhrn srazek 649 mm; na stanovisti je hnéda, mirn¢ oglejena hlinita
puda, pH 5,9.

Charakteristika pouzitych odrud bezpluchého ovsa

Odriida Adam (KR 3009, SELGEN SS Krukanice) byla povolena v roce
1988 jako prvni bezplucha odrida uréena pfedevsim k potravinaiskému vy-
uziti. Je stfedné rana, velmi odolna proti poléhani. Odolnost proti chorobam
je dobra a vytéznost je vysoka. Produkci nahého zrna mirné pred¢i pluchaté
odridy. Optimalnich vynost dosahuje v intenzivnich podminkach teplé
bramboraiské a fepaiské oblasti. Neni vhodna do horskych poloh.
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Odriida Abel (KR 8122, SELGEN §S Krukanice) byla povolena v roce
1993. Proti odridé Adam vynika pfedev$im krat$im stéblem (o 10 cm) a vys$-
§im vynosem zrna (0 9 %). Vegetatni dobu ma o tyden krat$i neZ odnida
Adam. Ma velmi nizkou nachylnost k had’atku ovesnému a je odolna k hnédé
skvrnitosti na listech i latach.

Metodika polniho pokusu

Na pokusné plochy byly ihned po zaseti nemofeného osiva ovsa (29. 3.
1994 a 5. 4. 1995) umistény u kazdé odridy dvé izola¢ni buiiky. Izolaéni
buiika byla zhotovena z dfevéného ramu vyplnéného bilou silonovou tkani-
nou (vyska buriky 2 m, &tvercova zdkladna 1 m). Uelem instalovanych bu-
nék bylo zabezpetit sledovany porost béhem celé vegetaéni sezény pied
nalety a migracemi hmyzu a tak vyloucit poskozeni obilek larvami a piipad-
nou kontaminaci obilek houbami.

Bé&hem celé vegetace nebylo provedeno Zadné chemické odetfeni sledova-
nych porosti.

Fytopatologickou analyzu rostlin s pfiznaky napadeni parazitickymi hou-
bami jsme provadéli v roce 1994 a 1995 v priib&hu vegeta¢ni sezony Etyfik-
rat, a to podle procentniho napadeni rostlin (1; 5; 25 a 50), jak uvadi James
(1971). Rovnéz poskozeni rostlin bzunkou je¢nou bylo hodnoceno u sledo-
vanych kontrolnich rostlin kazdé varianty ve ¢tyfech terminech. Rostliny
pod izola¢nimi burikami nebyly hodnoceny vzhledem k moZnosti kontami-
nace hmyzem po odkryti.

Sklizen pokusnych parcel bezpluchého ovsa odrid Adam a Abel probéhla
v obou letech v mésici srpnu na pocatku plné zralosti (faze 87-90 DC). Po
odstranéni izola¢nich bunék byly odebrany primémé vzorky dvaceti rostlin
pro kvantitativni a kvalitativni rozbory lat v laboratofi (izolovanych i neizo-
lovanych roslin) a pak byl porost vymlécen.

Metodika laboratornich rozboru

Pfi detailnim rozboru lat byla sledovana délka laty, poCet pater, poCet zm ,
hmotnost zrn, podet vétvi, poCet klasku, opadané klasky, zaschlé klasky,
prazdné klasky a ¢erna a ztrouchnivéla zma. Statistické analyzy byly prove-
deny programem Statgraphics 2.6.

V laboratornich podminkach byla u obou sledovanych odrid zkousena kli-
¢ivost zdravych a ¢ernych zrn (porovnani obilek z izolovanych a neizolova-
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nych porostii). Zrna ze sledované varianty byla umisténa na zv1astni kli¢idlo
pii teploté 20-22 °C po dobu 5 aZ 7 dni. Pii vyhodnocovani byl sledovan
pocet vykli€¢enych zrn z celkového po¢tu zrn a hodnocen zdravotni stav
obilek (% zrn napadenych jednotlivymi patogeny).

VYSLEDKY A DISKUSE

Z tab. I je ziejmy nejvy$si infek¢ni tlak sledovanych chorob pfi &tvrté bo-
nitaci na po¢atku srpna. Rozdily v napadeni rostlin patogeny (Puccinia coro-
nata a Pyrenophora avenae) mezi izolovanymi a neizolovanymi parcelkami
jsou ziejm¢ zpisobeny zachycenim &asti spor na pletivu izolaénich bunék
i ovlivnénim mikroklimatu v butikach. Sledovani potvrdilo prostupnost izo-
la¢nich bunék pro spory hub.

Nejvétsi pocet rostlin s vegetatnimi vrcholy poskozenymi larvami Osci-
nella frit jsme nalezli v roce 1994 10. &ervna. V roce 1995 kulminovalo po-
§kozeni ve druhé dekad¢ Cervna (tab. II). Primérné poskozeni hlavnich
stébel v roce 1994 (9,6 %) je blizké dlouhodobému priiméru 8,67 % (1988 az
1995) napadenych rostlin ve v¢as setych porostech ovsa (Moudry et al.,
1996). Poskozeni v roce 1995 je vyrazné vys$si (14 %), ale nedosahuje hodnot
obvyklych pfi opozdéném vysevu ovsa (24 %).

Vyskyt ¢ernych a ztrouchnivélych zrn v latach izolovanych rostlin je vyso-
ce prukazné niZ$i neZ u neizolovanych rostlin (tab. III, obr. 1). Dokazuje to
vyznamny vliv hmyzu na kontaminaci obilek patogeny, ale sou¢asné i schop-
nost Sifeni spor sledovanych pategonii vzduchem. Ackoliv vyskyt ¢ernych
zrn i po8kozeni rostlin prvni generaci Oscinella frit je v roce 1995 vy$8i nez

[%]
6 A = izolované rostliny 1994
— protected plantrs 1994
B = neizolované rostliny 1994
- unprotected plants 1994
C = izolovanéné rostliny 1995
- protected plantrs 1995
D = neizolovanéné rostliny 1995

— unprotected plants 1995

1. Primérny pocet Eemych zm
u bezpluchého ovsa — Mean number
of black grains by naked oats
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1. Hodnoceni napadenych rostlin bezpluchého ovsa odiid Adam a Abel uvedenymi patogeny (v %) v roce 1994 a 1995 Evaluation of infected
plants of naked oat (cultivars Adam and Abel) by followed pathogens in (%)in the year 1994 and 1995

Varianta' Puccinia coronata Puccinia graminis Erysiphe graminis Pyrenophora avenae
Hodnoceni’ L. | 2 ]33 |4 |2 lai4 JLl2alslalas]lzlsl]a
1994
Adam -1 = = & 1 - - - 1 - - - 5 - 1 1 5
Adam - N = - - 5 - - - 1 - - - 5 - 1 5 25
Abel -1 - - - 1 - - - 1 - - - 5 - 1 - 1
Abel =N o = - 5 - - - 1 - - - 5 - 1 1 5
1995
Adam -1 N = = 1 - - - 1 - - 1 5 - 1 1 5
Adam - N = = 1 5 - - - 1 - - 1 5 - 1 5 25
Abel -1 - - - 1 - - - 1 - - 1 5 - 1 1 1
Abel =N = = 1 5 - ~ - 1 = 1 1 5 = 1 1 S

I = rostliny pod izolatnimi buitkami — protected plants (insulator)
N = nezakryté rostliny — unprotected plants
Terminy hodnoceni (faze riistu) — Term of analysis (growth rate)
1=4.5.1994, 9. 5. 1995 (DC 25-29)
2=8.6.1994,9. 6. 1995 (DC 37-39)
3=8.7.1994,10. 7. 1995 (DC 65-69)
4=2.8.1994,9. 8. 1995 (DC 87-90)

lvm‘iant; Zevaluation

PET=STI < (T) 9661 2§ “NSOY YO
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II. Poskozeni vzrostnych vrcholl (v %) hlavnich stébel ovsa bzunkou je&nou (Oscinella frit L.)
— Damage of naked oat (in %) main stem caused by frit fly

Rok! | Odrida® | 10.5. | 20.5. | 30.5. | 10.6. | 20.6. | 30.6. | 10,7.
1004 | Adam 0 0 5,6 11,0 43 43 0
Abel 0 0 3,1 8,2 53 51 1.2

2
1995 | Adam 0 0 0 3,1 13 72 3,4
Abel 0 0 0 52 15 8,4 4.6

lyear; Zcultivar

v pfedeslém roce, nemizeme jednoznaéné urtit, Zze Oscinella frit je hlavnim
faktorem poSkozeni obilek. Poskozeni obilek larvami v souvislosti s vysky-
tem ztrouchnivélych a ¢emych zrn, jak uvadi Perutik (1965) ¢i HyzZa
a Smocek (1989), mizeme potvrdit jen asteCné, protoZe jsme nenalezli
objektivni metodu hodnoceni a pfi detailnich analyzach lat ovsa jsme nacha-
zeli jen malé mnozZstvi larev v klascich (nekvantifikovano).

III. Primérny podet &emych zm (v % ) u bezpluchého ovsa — Average number black grains
(in %) by naked oats

Varianta' 1994 1995 Priimér?
Adam ~ | 0,276 0,98 0,673
Adam - N 5.8 2,96 4,38
Abel —1 0,276 1,965 1,116
Abel — N 3,5 4,13 3,815

I = izolované rostliny— protected plants; N = neizolované rostliny — unprotected plants
lvariant; mean

20
[°%]

18

whorl

10
2. Vyskyt éemych zm

s V laté ovsa [%] (primér

& 1993-1995) — Apperance
g : of black grains in oats
o AN— : —_— [%] ( mean years
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IV. Korelace mezi éemymi zrny a sledovanymi znaky u bezpluchého ovsa v roce 1994 az 1995 — Correlation between black grains and studies
markers by naked oats (1994-1995)

Varianta CZ! Poget zm? Hmotnost zrn® Poet klaski® Zaschlé klasky®

ABEL-N

Korela&ni koeficient® 0.13-13 % 0.13-13 % 0.05 = 5.6 % 0,08 =8%

Zavislost’ 1,8% 1,73 % 0,32 % 0,7 %

Matematicky model® y=3,140,12x y=3,16+0,43x y =23.48+0,01x y=4,2-0,06x
ABEL -1

Korela&ni koeficient 0,04 =04 % 0,06 =6 % 0,26 =26 % 0,03=3%

Zavislost 0,15 % 0,41 % 7% 0,11 %

Matematicky model

y=1,7-3,6.10"x

y=1.09+0.23x

»=0,45+0.055x

y=0,24+8,33.10x

ADAM -N

Korelaéni koeficient 3.05.10'3 =03 0,17=17 0.05=5% 0,015=1,5

Zavislost 0% 2,84 % 0,25 % 0,02 %

Matematicky model y=4,05+7x y=9-1.85x y=3+02x y =3,9+0,012x
ADAM -1

Korelaéni koeficient -0,08 -0,12 -0.1 0,08

Zavislost 0,72% 1.67 % 1.11% 0,64 %

Matematicky model y= 0,5—4.10-3x y=1,5-0.07x y=33-Ix y=5-0,26x

I = izolované rostliny — protected plants; N = neizolované rostliny — unprotected plants

'black grains; Znumber of grains; 3weight grains;

mathematical model

4

number of spikelets: Sunfertille (dryn) spikelets: Scorrelation coeficient; 7relationship;
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V. Vyskyt patogennich hub na obilkdch ovsa — Appearance of pathogen fungi at oat grains

Varianta' Adam-1 | Adam-N Abel-1 | Abel-NK .
Primér
Rok? 1994 | 1995 | 1994 | 1995 | 1994 | 1995 | 1994 | 1995
Fusarium | 2ZZ | 26 | 31 | 40| 56 1,3 | 23 | 106 | 11,2 5,09
Spp: ¢z | 68 | 79 | 13,1 | 143 59 | 68 | 11,2 | 12,1 9,76
Alternaria | ZZ | 56 | 60 | 13,6 | 147 | 62 | 74 | 12,2 | 13,1 9,85
PP ¢z | 129 [ 138 | 23,1 | 242 | 103 | 11,2 | 17,9 | 189 | 16,54

ZZ = zdrava zrna — health grains; CZ = &erna zrna — black grains; I = izolovani rostliny —
?rotected plants; N = neizolované rostliny — unprotected plants

variant; “year; imean

Nebyl zjistén pfimy vztah mezi po¢tem zaloZenych klaski, zaschlych
klaski, po¢tem ¢i hmotnosti zrn a vyskytem &ernych a ztrouchnivélych zm
(tab. IV), ale je zfejmy absolutni i relativni narlist ¢ernych a ztrouchnivélych
zrm od vrcholu k bazi laty (obr. 2), cozZ potvrzujeme i na $irSich souborech
(Moudry etal., 1996). Nejmladsi obilky v laté tedy maji nejvétsi dispozici
k Cernani a trouchnivéni vlivem nedostate¢ného vyvinu, jak pfedpokladaji
Moudry (1992)aAntonova aStancheva (1995). Obilky zcela Cerné,
s destruovany m oplodim a osemenim, endospermem i zarodkem oznacujeme
Jjako ztrouchnivéla zma. Do ¢emych zrn fadime i obilky s riznym stupném
zCernani povrchu, jinak vice ¢i méné zdravé.

Ze sledovani povrchové mykoflory zdravych i ¢ernych a ztrouchnivélych
zrn (tab. V) vyplyva, Ze rozhodujici vliv maji houby rodu A/ternaria a Fusa-
rium. Také Thinlay a Griffiths (1986) urcili jako pfevladajici houby
na ¢ernych zrnech rody Alternaria (50 %) a Fusarium (12 %). Antonova
a Stancheva (1995) udavaji podil hub roda A/ternaria az 76 % a Fusa-

VI. Kli¢ivost obilek nahého ovsa (%), primé&mé hodnoty za rok 1994 a 1995 — Germination of
naked oat grains (%), mean of years 1994 and 1995

Varianta' Adam - [ Abel -1 Adam - N Abel - N
Zdravé zma® 98,5 97,5 98,5 95,5
Cemé zma® 47,0 53,5 41,0 49,5

I = izolované rostliny — protected plants; N = neizolované rostliny — unprotected plants
lvariant; *health grains; >black grains
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rium 14 %. Mason (1992) uvadi, Ze ¢ernani zrn miZe byt zhor$eno inter-
akci A. tenuissima a A. alternata s dal§imi druhy hub.

Ztrouchnivélad zma jsou nevyvinuté obilky, poskozené zfejmé do urlité mi-
ry hmyzem (larvy O. frit), ale pfedev§im kontaminované s vyznamnym pfi-
spénim hmyzu sporami Alternaria a Fusarium. V obilkach jsou destruovany
obaly i endosperm a zirodek. Kli€ivost ¢ernych a ztrouchnivélych zrn byla
48 % proti 97,5% kli¢ivosti zdravych obilek. Jak uvadi Jesenska (1987),
houby nezapfi€inuji destrukci zarodkt zrma s vyjimkou fusarii. Také Wel-
lig (cit. Jesenska, 1987) dava do souvislosti vyskyt fusarii s poétem ne-
vyvinutych zm. Léw (1995) uvadi, Ze houby rodu Fusarium napadaji laty
ovsa v dobé kveteni a poCatku tvorby obilek, houby rodu Alternaria v poz-
dé&jsich fazich vyvoje. Z rozbori mykoflory (tab. V) je zfejmé, Ze ztrouchni-
vélé (nevyvinuté, poSkozené a destruované) obilky jsou proti zdravym ve
zvySen¢ mife napadeny houbami rodu Fusarium i Alternaria. U zdravych
obilek jsme zjistili 5,09 % fusarii a 9,85 % alternarii, u napadenych 9,76 %
fusarii a 16,54 % alternarii. Napadené obilky se stavaji zdrojem infekce pro
dal8i zrna, zvlasté¢ v podminkach vétsi vlihkosti ovzdudi (Valentine,
Clothier, 1992). Houby rodu Fusarium jsme zjistili v povrchové myko-
flofe ¢ernych zm u sledovanych odriid Adam a Abel v rozmezi 6,3—-14,7 %,
u zdravych obilek bylo napadeni nizsi, a to v rozmezi 1,8-10,9 %.

Zavér

Vyskyt ¢ernych a ztrouchnivélych zrn zavisi na dobé a intenzité kontami-
nace lat ovsa houbami rodu Fusarium a Alternaria zpisobené pfevazné hmy-
zem, na stupni zralosti obilek v dobé napadeni laty, na synchronnosti vyvoje
rostlin, vlhkosti ovzdusi v dobé dozravani obilek, méné¢ pak na rezistenci ge-
notypu.

Preventivni omezeni podminek pro vznik ¢ernych a ztrouchnivélych zrn je
obtizné. Variabilita genetickych materidli z hlediska rezistence proti hou-
bam rodu A/ternaria je mala a $lechténi je obtiZzné. Fungicidy proti houbam
rodu Alternaria nejsou k dispozici, jejich aplikace v dobé& plnéni zrna, podo-
bné jako aplikace insekticidi proti bzunce, je u potravinaiského ovsa proble-
maticka (zakdzané). Vyvoj laty ovsa je pomérn¢ znaén¢ asynchronni
a humidni podminky (vlhké léto ve vyssich polohich, kde se oves pievazné
péstuje) asynchronnost zvysuji, oddaluji dozravani zra a zvy$uji pfedpokla-
dy Sifeni infekce fusarii a alternarii. Krom¢ snahy o fe$eni uvedenych prob-
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1émi lze tvorbu &ernych a ztrouchnivélych zm omezit vybérem vhodnych
stanovist’ a odriid osevnim postupem, ¢asnou dobou seti, aplikaci insekticidi
proti 1. generaci bzunky a v&€asnou sklizni ovsa.
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DRUHOVE SPEKTRUM MINERIEK (Agromyzidae, Diptera)
NA JACMENI OZIMNOM A JARNOM

Spectrum of Species Leaf Miners (Agromyzidae, Diptera) Associated
with Winter Barley and Spring Barley

Jan GALLO

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

Abstract: We have determined following species of leaf miners (Agromyzidae,
Diptera) associated with winter barley and spring barley: family Agromyzidae:
Agromyza ambigua Fallén, 1823a. Agromyza megalopsis Hering, 1933. Agromyza
intermittens (Becker, 1907). Agromyza rondensis Srobl, 1900a. Agromyza lutei-
tarsis (Rondani, 1875). Cerodontha (Cerodontha) denticornis (Panzer, 1806).
Chromatomyia (Phytomyza) fuscula (Zetterstedt, 1838) and family Ephydridae:
Hydrellia griseola (Fallén,1813). Of the most spread and of the most economic
importance under our conditions are these species as folows: Agromyza megalop-
sis Hering, 1933 occurrence of 29,3% (at spring barley) occurrence of 38,4% (at
winter barley); Agromyza ambigua Fallén, 1823a occurrence of 27,7% (at winter
barley) occurrence of 28,0% (at spring barley ), Agromyza intermittens (Becker,
1907) occurrence of 14,4% (at winter barley) occurrence of 21,9% (at spring bar-
ley). The occurrence of those three species was associated at 80,5% with winter
barley and at 79,2% with spring barley.

winter and spring barley; leaf miners (Agromyzidae), Agromyza megalopsis;
A. ambigua; Agromyza intermittens

Abstrakt: Na jameni ozimnom a jamom sme determinovali nasledovné minu-
juce druhy: ¢elad’ Agromyzidae — minerkovité: Agromyza ambigua Fallén,
1823a — minerka travova, Agromyza megalopsis Hering, 1933 — minerka
jaémennd, Agromyza intermittens (Becker, 1907), Agromyza rondensis Strobl,
1900a, Agromyza luteitarsis (Rondani, 1875), Cerodontha (Cerodontha) denti-
cornis (Panzer, 1806), Chromatomyia (Phytomyza) fuscula (Zetterstedt, 1838)
a ¢elad’ Ephydridae — breharkovité: Hydrellia griseola (Fallén,1813) — breharka
ja¢menna. Hospodarsky najrozsirenejsie a najdolezitejSie minerky na obilninach
v nasich podmienkach st druhy Agromyza megalopsis Hering, 1933 — minerka
ja¢menna s 29,3% (jaémei jarny) az 38,4% (jameii ozimny) zastipenim
Agromyza ambigua Fallén, 1823a — minerka travova s 27,7% (ja¢meii ozimny )
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az 28,0% (jadmei jarny) zastipenim a Agromyza intermittens (Becker, 1907)
s 14,4% (jaémeii ozimny) aZ 21,9% (jadmeil jarny) zastipenim. Tieto tri druhy
mineriek tvorili 80,5% zastupenie na jaémeni ozimnom a 79,2% zastipenie na
ja¢meni jarnom.

jaémeii ozimny a jarny; Agromyzidae; Agromyza megalopsis, A. ambigua;
Agromyza intermittens

Okrem znamych a dobre preskimanych Zivo¢i$nych $kodcov sa objavuji
na obilninach ob¢as aj zivoci$ni $kodcovia novi, ktori sa doposial’ vyskyto-
vali len ojedinele a ich hospodarsky vyznam sa nahle nepriaznivo zmenil.
Medzi takychto §kodcov, ktori sa roz3irili na jastnom a ozimnom ja¢meni,
mozZeme zaradit’ aj minujice druhy nazyvané minerky (Agromyzidae, Dipte-
ra) (Gallo, 1994). Vyskum tychto zistupcov je na Slovensku malo rozpra-
covany a okrem prac autora prispevku (Gallo, 1990, 1994) sa touto
problematikou nikto nezaoberal. Nastupom gradicie mineriek, hlavne druhu
Agromyza megalopsis Hering, v poslednych dvoch desat’ro¢iach hlavne
v Nemecku, Anglicku, v byvalej Juhoslavii, Ceskej republike a d’alsich sa
uplne zmenilo nazeranie na minerky na obilninich (Dusek, 1980, 1984,
Vala, 1977; Gallo, 1990, 1994).

MATERIAL A METODY

Uloha sa riesila na pozemkoch Agrokomplexu v ramci polyfaktoridlnych
pokusov Katedry rastlinnej vyroby VSP v Nitre, na ktorych sa pre potreby
tohoto vyskumu vy¢lenili zvladtne plochy (Gallo, 1994, 1996). Vyskyt mi-
nerick sme zist'ovali smykanim v porastoch v stanovenych ¢asovych interva-
loch a vysledky st ud4vané v ks na 5 m?.

Druhové zloZenie sme ur€ovali na zaklade odliSnosti v tvare sam¢icho ae-
deagu. Saméekom sme skalpelom oddelili brusko od ostatného tela. Takto
oddelené brusko sme macerovali povarenim v KOH a nasledovala preparacia
aedeagu pod binokuldrnou lupou. Vypreparovany aedeagus, jeho tvar, sme
porovnavali s tvarom vyobrazenym v literature (Spencer, 1973, 1976;
Gallo, 1994).

VYSLEDKY A DISKUSIA

V tomto prispevku uvadzame vysledky, ktoré sme dosiahli od roku 1986
do roku 1990, aj ked’ minerky su aj nad’alej v neustalej pozornosti autora.
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Identifikdciu a determiniciu mineriek na jaémeni jamom a ozimnom sme
urobili na zdklade rozboru saméich genitalii. Determindciu mineriek inou
metodou (napr. rastrovacim mikroskopom) sme zatial’ neurychlili ani nezlep-
8ili, a preto potvrdzujeme presved¢enie, ktoré vyslovil Spencer (1973,
1976), Ze iba rozborom sam¢ieho aedeagu (obr. 1) a uréenim jeho charak-
teristického tvaru, ktory je pre kazdy druh typicky, je moZné spravne deter-
minovat’ minerky.

A — aedeagus, B — basiphallus, C — mesophallus, D — distiphallus, E — hypophallus, F — aedea-
gdlna apodéma, G — ejakulacnéd apodéma, H — epandrium, I — surstylus, J — cercus

1. Sam¢i pohlavny organ Agromyza spp. — Male genitals of Agromyza spp.

Postabdomen pri sam&ekoch (hypopygium) je tvoreny jedinym 9. ¢lankom
(obr. 1). 7. a 8. €lanok vymizli. Najpodstatnej$iu ¢ast’ 9. ¢lanku tvori pomer-
ne vel'ké epandrium, kryjice zhora d’al'Sie ¢asti pohlavnych organov. Epan-
drium nesie velké surstyly a vzadu menSie cerky, ktoré byvaju dobre
vyvinuté. S epandriom suvisi aj hypandrium, ktoré ma tvar vidlice (pri po-
hl'ade zhora), ktorého neparova €ast’ vy¢nieva smerom k hlave. Hypandrium
ma $tihle a dlhé paramery a ndpadne dlhi aedeagalnu apodému. Vlastny pé-
riaci orgdn je zloZitym komplexom skladajucim sa z nickol’kych Casti. Bazal-
na Cast’ tohto organu je tvorena basiphalusom, na ktory nadvizuji meso-,
disti- a hypophallus. Do vlastného phalu 1sti vyvodom ejakuladni apodéma.
Sam¢ie pohlavné organy sa druh od-druhu vel'mi odliduji. Aedeagus je bud’
esovite poprehybany, alebo viacmenej ty¢inkovity, dost’ komplikovaného
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utvarania, ktory poskytuje vyrazné druhové znaky. Na zaklade tychto odlis-
nosti v tvare a velkosti aedeagu bola prijatd tedéria 0 mechanizme izolacie
medzi jednotlivymi pribuznymi druhmi (Obenberger, 1964; Vila,
1977, Dusek, 1980; Spencer, 1973, 1976; Gallo, 1990, 1994; Mil-
- ler, 1956; Nowakowski, 1962).

Minerky sa rozdel'uju do dvoch pod¢eladi. DdleZitym determinaénym zna-
kom pre rozdelenie ¢el'ade Agromyzidae na dve pod&el'ade a) Agromyzinae,
b) Phytomyzinae, je vyustenie subkostalnej Zilky (obr. 2). Ked’ je subcosta

2. Vyustenie subcosty —
Termination of cubcosta
a= podéelad’ —
subfamilyAgromyzinae
b = podéel'ad’ — subfamily
Phytomyzinae

vyvinuta po celej dizke a vyustuje do zilky R, (ktorej koniec je zhrubnuty
a rovnobezny s costou — (C), pred dosiahnutim costy (C), ide o pod¢el'ad’
Agromyzinae (obr. 2a, 3a). V tom pripade, ked’ je subcosta na konci len na-
znadena a vyust'uje oblukovite a samostatne do costy (C) rovnobezne so zil-
kou R, (koniec R, je slabo rozsireny a Sikmo ustiaci do C), ide o pod¢el'ad’

3. Kridla — Wigns
a = podéelad’ — subfamily Agromyzinae
b = podéel'ad’ — subfamily Phytomyzinae

Sy e
Tippgnyens aere W
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Phytomyzinae (obr. 2b, 3b). Costa zasahuje aZ k vyusteniu Zilky R,, 5 alebo
azk M, ,, aje prerudena (ide vlastne len o viac alebo mene;j zretel'ny kridelny
zahyb) len v mieste, kde vyustuje Zilka R;. Medzi Zilkami R4, 5 a Zilkami
M, ,, je vZdy vytvorend prvé prie¢na Zilka. Poloha alebo nepritomnost’ druhej
prie¢nej Zilky medzi M,,, a M3, je doleZitym rodovym znakom (obr. 3).
Druhé pole bazilne (BM bazilne medidlne) a cubitilne (Cu) su dobre vidi-
tel'né, rovnako ako Zilka A, ktord méZe byt’ pred okrajom kridla skraten.
Pri baze kridel su vytvorené iba kridelné Supinky.

V nasich vzorkach odobratych na jaémeni ozimnom a jarnom sme determi-
novali nieckol'’ko druhov mineriek (tab. I a II) z ¢el'ade Agromyzidae (determi-
ndciu potvrdil aj RNDr. Vila, ktorému aj touto cestou d’akujem za pomoc).

Celkove pocas sledovan¢ho obdobia sme determinovali na obilninach se-
dem druhov mineriek z ¢el'ade minerkovité (4gromyzidae) a jeden minujuci
druh (Hydrellia griseola) z &el'ade breharkovité (Ephydridae). Prvych pat
druhov rodu Agromyza uvedenych v tab. I a Il zarad'ujeme do pod¢el'ade
Agromyzinae a druhy Cerodontha denticornis a Chromatomyia fuscula za-
rad'ujeme do pod&elade Phytomyzinae (Spencer, 1976, 1986; Gallo,
1994). Nase vysledky si v podstate zhodné s vysledkami, ktoré publikoval
Dusek (1984).

I. Druhové spektrum minujicich druhov na jaémeni ozimnom — Spectrum of species leaf mi-
ners assiciated with winter barley

Zastﬁpenie2 [%0]
Druh'
1986 1987 1988 1989 1990 | priemer’
Agromyza ambigua 14,7 37,2 31.0 40.0 15.9 27,7
Agromyza megalopsis 84,5 48,5 28,0 20,0 11,3 38,4
Agromyza rondensis 0,0 0,9 3,5 0,0 1,1 1,1
Agromyza intermittens 0,4 11,0 22,5 20,0 18,1 14,4
Agromyza luteitarsis 0,0 0,5 0,9 0,0 0,0 0,3
Cerodontha denticornis | 00 | 00 2,1 133 1,1 33
Chromatomyia fuscula 0,0 1,2 9,1 6,6 46,5 12,7
Hydrellia griseola 0,3 0,4 2,3 0,0 5,7 1,7

lspecies; 2occurrence; 3average
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II. Druhové spektrum minujucich druhov na jaémeni jarnom — Spectrum of species leaf miners
associated with spring barley

Zasu'jpenie2 [%]
Druh'
1986 1987 1988 1989 1990 priemer3
Agromyza ambigua 19,4 46,1 37,5 18,3 18,8 28,0
Agromyza megalopsis 78,3 37,6 17,4 6,8 6,3 29,3
Agromyza rondensis 0,1 0,1 0,6 0,9 0,3 0,4
Agromyza intermittens 2.0 11,9 24,0 41,2 30,6 21,9
Agromyza luteitarsis 0,0 0,3 0,1 0,0 0,3 0,1
Cerodontha denticornis 0,0 2,1 7,0 13,2 6,3 5,7
Chromatomyia fuscula 0,1 0,3 9,7 | 158 35,7 12,3
Hydrellia griseola 0,1 1,4 3,4 3,5 1.5 2,0
2 3

lspecies; occurrence; “average

Z celkového poctu mineriek bola pocas sledovaného obdobia najviac za-
stupena minerka ja¢menna (Agromyza megalopsis) 38,4 % (na jatmeni ozim-
nom) a 29,3 % (na ja¢meni jarnom). Potom nasledovala minerka travova
(Agromyza ambigua) 27,7 % (na jameni ozimnom) a 28,0 % (na jaCmeni
jamom). Agromyza intermittens bola zastipena 14,4 % (na jameni o0zim-
nom) a 21,9 % (na jaémeni jarnom). Tieto tri druhy mineriek tvorili vlastne
80,5% zastupenie na jaémeni ozimnom a 79,2% zastipenie na jaémeni jar-
nom. Maju jednu generaciu do roka. Takéto druhové zloZenie mineriek, ked’
porovnavame s druhovym zloZenim, ktoré zistili ini autori (Dusek, 1980,
1984, Darvas, Koczka,1984; Stamenkovic¢ etal., 1974), vidime, Ze
je iba pri niektorych druhoch zhodné.

Vysledky, ktoré sme dosiahli pri druhovom zloZeni mineriek v jednotli-
vych rokoch, su zaujimavé v tom, Ze kym v rokoch 1986 a 1987 mala vyraz-
né dominantné postavenie minerka Agromyza megalopsis, od roku 1988
zatala mat’ dominantné postavenie minerka Agromyza ambigua. Tento druh
bol prakticky vo vel'mi malom rozsahu zisteny napr. v Ceskej republike
v tomto obdobi (ustna informécia od RNDr. Vilu) a o minerke Agromyza
ambigua sa zmiefuju iba Stamenkovi¢ et al. (1974). TaktieZ sme neza-
znamenali pri $tudiu prac od inych autorov, Ze by sa v takom rozsahu, ako
u nds, objavil druh Agromyza intermittens. Tento druh mal v roku 1990 na
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ja¢meni jarnom, ale aj na ja¢meni ozimnom spolu s druhom Chromatomyia
fuscula dominantné postavenie. PretoZe v literatiire sme sa s podobnym
druhovym vyskytom nestretli, méZeme predpokladat, Ze toto preskupova-
nie druhov nastalo v dosledku vyskytu prirodzenych nepriatel'ov pri predcha-
dzajucich druhoch a tiezZ vplyvom poveternostnych podmienok, ktoré sa
ukdzali byt vhodnejsie pre druhy Agromyza ambigua, A. intermittens
a Chromatomyia fuscula.

TaktieZ postupné narastanie vyskytu minujiceho druhu Hydrellia griseola
poukazuje na skuto¢nost’, Ze vo vlhkejsich rokoch treba pocitat’ aj s vysky-
tom breharky ja¢mennej. Tieto naSe poznatky kore$ponduju s vysledkami,
ktoré dosiahla Geigenmiillerova (1966).
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400 b 10 4progradation; srelrogradation;
- accumulation; 7population
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Prvé priznaky pritomnosti mineriek na obilninich méZeme pozorovat’ na
listoch. Po okraji listovej &epele vidime pozdiZne vpichy, ktoré sa javia ako
svetlé Ciarky (do 1 mm). Na tato identifikaciu upozoriiovalo uz viac autorov
(Spencer, 1973, Dusek, 1980), ovSem v praxi sa ¢asto zamiefiali s po-
zdiznym okienkovanim, ktoré spdsobuji kohitiky (Oulema melanopus L.
syn. Lema melanopus, Oulema gallaeciana Heyd. syn. Lema lichenis L.).
Tato skutoénost’ upozoriiuje na fakt, Ze determindcia minujicich druhov
podl'a vytvaranych hyponémov je nedostatoénd, a preto neodporu¢ame pri
uréovani mineriek sa spolichat’ na tvar a vel'kost’ vytvaranych min tak, ako
to méZeme vidiet’ v praci Lattauschke et al. (1987). Podl'a nasich zisteni
mozeme upresnit’, Ze ,,svetlé Ciarky“ spdsobené imdgami mineriek su vidi-
tel'né po okraji listovych ¢epeli a veI'mi pripominaju akési ,,ndhrdelné koral-
ky“ a si viditeI'né ovel'a skor, ako pozdiZzne okienkovanie spdsobené
kohutikmi, ktoré je viditeI'né hlavne v strede listovej Eepele.

Z dosiahnutych vysledkov mdézeme povedat’, Ze v roku 1986 a 1987 bol
vel'mi vel'ky vyskyt minerick, lenZe v d’alSich rokoch vel'mi poklesol a dnes
sa populdcia minerick nachiddza pod hranicou normalneho stavu pre obilniny
(obr. 4-6).

Nasmi vysledkami méZzeme potvrdit’ zistenia niektorych autorov (Gei-
genmiiller, 1966; Spencer, 1973; Dusek, 1980), Ze najrozsirenejSim
druhom bol druh Agromyza megalopsis. Podobne, ako oni uvadzaji vo svo-
jich krajinach, aj u nas bol tento druh najviac zastipeny v pokusoch. K tomu-
to druhu pristapil na naSom uzemi este jeden druh, a to Agromyza ambigua

1
9 (l)c Osg)dber' Q jaémen ozimny — winter barely
o may B jacmen jam y— spring barley
1500 \ lnumbc:r/smnpling
‘\
1000 K
500
(VI

1986 1987 1988 1989 1990 1991 1992

6. Nalet mineriek na jatmen ozimny a jamy za sledované roky — Miner occurrence in winter
and spring barley over experimental period
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(tab. I a II). Tento druh nebol v takom rozsahu zisteny ani v susednych $ta-
toch (Dusek, 1980; Scherney, 1966).

Napriek tomu, Ze prvé spravy o minerkidch pochidzaju uZ z roku 1737
(Spencer, 1973, 1976), pre nedostatok spravnej evidencie nemdzZeme s ur-
Citost'ou povedat’, o aké druhy v tom &ase islo.

Poznamka:

Obrazky v ¢lanku st z publikovanych prac (Spencer, 1976, 1986; Dusek, 1980,
1984). Obrazky boli po zosnimani scenerom autorom prispevku na PC upravené a ak-
tualizované k danej problematike.
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KRATKA SDELENI

INTERAKCE REZ PSENICNA (Puccinia recondita
var. triticiy - PSENICE OZIMA VE SMESI ODRUD*

Lubomir VECHET

Research Institute of Crop Production, Prague-Ruzyné, Czech Republic

Rez p3eni¢na je spolu se rzi plevovou v soucasné dobé ekonomicky nejvyznam-
n&j$i rzi napadajici p3enici v CR. V poslednich letech nabyva na dilezZitosti i v za-
padni Evropé, kde hraje hlavni roli rez plevova. Vys3i vyskyty rzi p3eniéné jsou
pravdépodobné ovlivnény vy3§imi teplotami v letnich mésicich v poslednich le-
tech, ale mohou se na nich podilet i zmény v populacich této rzi (Barto§ et al.,
1992). Zlep3eni kontroly epidemie v agroekosystémech, multiliniich a smésich od-
rid bylo navrZeno jako strategie pro zvy3eni genetické diverzity plodin (Jensen,
1952; Borlaug, 1958). Efektivnost smé&si hostitele pro kontrolu chorob rostlin
byla dokumentovana pro nékteré systémy hostitel-patogen (Browning, Frey,
1961; Frey, 1982; Jeger et al., 1981), vétSina z kterych jsou rzi a padli travni
drobnych zmin (Mundt, Leonard, 1986).

Cilem nasich pokusi bylo zjistit vliv dvoukomponentové smési rezistentni a na-
chylné odriidy p3enice ozimé na priibéh epidemie a na vynosové prvky.

MATERIAL A METODY

Maloparcelkové pokusy byly zalozeny ve VURV Praha-Ruzyn& (nadmotské
vyska 326 m, primérna ro¢ni teplota 7,7 °C, ithmné srazky 450 mm) ve trech opa-
kovénich s nachylnou (N) odriidou Senta (geny odolnosti Lr3, 26 neilinné k rase
61SaBa) a odolnou (R) odriidou Vlada (dva neuréené geny rezistence) v téchto va-
riantach:

1. R=100% 5. R:2N=33,7:66,7%
2. N=100% 6. 3R: N=75:25%
3. R:N=350:50% o 8 R:3N=25:75%

4.2R:N=66,7:33,7%

Velikost pokusné parcely byla 1,1 x 1 m. Na parcelu bylo vyseto 200 zm secim
strojem Seedmatic 6. Infekce rostlin urediosporami rzi pSeni¢ni (rasa UN-3- 61SaBa)
byla provedena 23. 5. (vodni suspenzi do listové pochvy)a 1. 6. 1995 (potirani listi

* Vyzkum byl podporovan GA CR &. grantu 503/93/0388.
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urediosporami). Hodnoceni epidemie bylo provedeno ve étyfech Easovych interva-
lech. Z epidemiologickych parametrii se sledoval po&et napadenych rostlin, infeké-
ni typ (Roelfs, 1984) byl pteveden do &iselné podoby (0 — zadné pfiznaky, 2 -
mala uredinia obklopena nekrézami, 8 — velkéd uredinia bez chlordz) a zdvaZnost
choroby v procentech pokryti listové plochy urediemi rzi pSeni¢né (Peterson et
al., 1948). Z vynosovych prvki se hodnotila hmotnost sklizeného zrna a hmotnost
1000 zm. Jako mira epidemie byla pouZita plocha pod kfivkou rozvoje choroby
AUDPC = [(x) + x2) /2 (t; - 11)], kde x je procento napadeni ve dvou ¢asovych
intervalech (1, 2) a 7 je &as (Shaner, Finney, 1977). Uginnost smési byla vy-
jadfena jako relativni rozdil mezi podilem napadené plochy na nachylném kompo-
nentu ve smési a v ¢istém stavu: effAUDPC = 1 — (AUDPC mixture /AUDPC pure
stand) (Lannou et al., 1994). Mira spolehlivosti pokusu byla hodnocena analy-
zou rozptylu.

VYSLEDKY

Procento napadenych rostlin (tab. I) se nejrychleji vyvijelo u vaianty. 2, nejpo-
maleji u varianty 1. Ze smési odritd méla pfi prvnim hodnoceni nejvice napadenych
rostlin varianta 7, velmi podobné varianty 5, 4, 3 a nejméné varianta 6. Varianta 2
méla od druhé poloviny hodnoceného obdobi napadeny v3echny rostliny. V priibé-
hu hodnoceni u nékterych variant procento napadenych rostlin kolisalo v dusledku
odumiréni starych a naristu novych, z po¢atku nenapadenych listd. Pfi kone¢ném
hodnoceni mély ze smési nejvice napadenych rostlin varianty 7 a 5.

I. Primé&mé procento napadenych rostlin (NR) rzi pSeniénou a infeké&ni typy (IT) pSenice ozi-
mé — Average % of affected plants (NR) by leaf rust and infection types (IT) on winter wheat

Varian-| o 15. 6. 23.6. 30. 6. 11.7.
" NR | IT | NR | IT | NR [ IT | NR | IT
1 10 - o [30 | o [30] o [30] 22/ 31
2 | - 100 | 845 | 34 | 978 | 56 | 1000 | 68 |1000 | 69
3 |50 250 || 27 | 22249 | 51,057 | 422 a1
a | 667:333 | 11,1 | 30 | 300 | 40 | 400 | 47 | 645 | 47
5 | 333:667 | 100 25 | 467 | 42 | 37,8 | 46 | 844 | 53
6 | 75 :25 34| 30 | 334 | a2 | 13442 567 | 46
7 |25 275 | 22| 30 | 667 | 58 | 889 | 57 | 889 | 66

Ivariant
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Podobné relace byly i v infek&nich typech, které se pohybovaly od téméf rezis-
tentni (2) aZ stfedné rezistentni (3) u varianty 2 a 7 s pfechodem k riiznorodé reakci
hostitele (4). Vyskyt rzi pSeni¢né byl spise slabsi (tab. II). Vyrazn& nejnizsi
zévaZnost choroby byla u varianty 1, nejvy3si u varianty 2, a to v celém prib&hu
hodnoceni. Ve smésich byl velmi rychly vyvoj choroby u varianty 7. Skupinu s po-
malej3$im vyvojem epidemie tvofily ostatni varianty (6, 3, 4, 5), které také mé&ly pfi
poslednim hodnoceni podstatné men3i zdvaZznost choroby neZ varianty 7. Velmi
podobnou zavaznost napadeni praporcového listu mély varianty 6 a 3. Vyrazné nej-
vy33i napadeni praporcového listu méla opét varianta 2, ze smési pak varianta 7.
Rozdily v zévaZnosti napadeni pfedposledniho listu (P-1) byly u variant 2 a 7 mi-
nimalni, av3ak rozdily u praporcovych listli mezi témito variantami byly mnohem
vétsi. Hodnoty AUDPC ukazuji, Ze nejvétsi postup epidemie byl u varianty 2, ze
smé&si pak u varianty 7, niZz3i postup byl u variant 5, 4 a 3, slabi u varianty 6 a vy-
razné nejslabsi u varianty 1.

II. Napadeni p$enice ozimé rzi pSeni¢nou — Leaf rust severity of winter wheat

Vit % pokryti listové plochy v priiméru na jeden list?
: 1 ADUPC |(effAUDCP
nanta’l 156 | 23.6. | 306 | 11.7. | P-1 P
1 0 0 0,66 0,0 0,07 6,11 -

2 L17 | 230 | 960 |[2810 |3530 |2100 | 27673 -
0,19 | 028 1,93 1,9 | 0,80 | 31,00 88,80
008 | 016 [ 094 | 439 1,27 | 35,05 87,33
0,05 | 033 1,05 | 679 | 2,10 | 50,05 81,91
0,01 0,18 0,54 1,05 0,55 | 12,15 95,61
0,27 109 | 494 |1980 |[3350 | 668 | 163,04 41,08

N QN v s W

P-1 = napadeni piedposledniho listu (%) — affection of the leaf under flag leaf (%); P = napa-
deni praporcového listu (%) — flag leaf (%); AUDPC = plocha pod kiivkou rozvoje choroby —
area under disease progress curve, effAUDPC = uginnost smési — mixture efficacy

lvariant; 2average % of leaf area affected on one leaf

Vynos zrma a hmotnost 1000 zm (tab. III) byl nejniZsi u variant 4 a 1, nejvy3si
u variant 3 a 6. U ostatnich variant byly rozdily velmi malé. Hmotnost 1000 zm,
kromé variant 4 a 1, byla u ostatnich variant vyrovnana. Analyza rozptylu ukézala,
Ze 50 a 75% podil rezistentni odriidy ve smési (var. 3 a 6) vysoce pritkazné sniZil
zévaznost choroby proti nachylné odriidé. Av3ak 66,7 a 33,3% podil rezistentni
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IIL. Podil vlivu zavaZnosti napadeni rzi pSeniénou (ZN), vynosu zrna (VZ g), hmotnosti 1000
zm (HTZ g) a opakovani (O) na celkové variabilit& pokusu ve smési pSenice ozimé — Proporti-
on of the influence disease severity (ZN), grain yield (VZ g), weight of 1000 grains (HTZ g)
and repetition (O) on the overall variability of the attempt in varietal mixture of winter wheat

Varianta' ZN ZN [%] vz VZ (gl HTZ HTZ [g]

1 ++ 0,07 - 979,63 4 37,80
2 28,10 1 199,00 42,07
3 ++ 0,80 - 1 423,55 - 42,00
4 4,39 = 973,67 - 41,67
5 6,79 - 1068,17 = 42,80
6 ++ 1,05 - 1235,67 - 42,50
7 - 19,80 - 1169,30 = 42,30
ZN ++

\74 -

HTZ +#

6] - % , _

— = nepritkazny — insignificant; + = prilkazny — significant; ++ = vysoce pritkkazny — highly
significant

Variant

odriidy sniZil zavaZznost choroby pouze priikkazn€. Podil vlivu variant na napadeni
odriid byl priikazny, podil vlivu variant na vynos zrna nepritkazny, podil vlivu va-
riant na hmotnost 1000 zm byl vysoce priitkazny, ale jen diky nizké hmotnosti u va-
rianty 1. Podil vlivu opakovani na variabilit€¢ pokusu byl nepritkazny, pouze
prikazny u vynosu zma.

DISKUSE

Pocet rostlin napadenych rzi p3eni¢nou odpovidal zastoupeni nachylné odridy
ve smési. Cim vy33i podil nachylné odriidy, tim bylo napadeno vice rostlin, a na-
opak. SniZeni prostorové hustoty nachylnych rostlin ve smési (Wolfe, 1985) je
patrné nejdulezitéj$im mechanismem spolu s barierovym efektem poskytovanym
rezistentnimi rostlinami. Zména infek&niho typu, jak je patrné u smési se 75
a 66,7% podilem nachylné odriidy je disledkem vyssiho podilu nachylné odrudy.
Pokusy ukézaly, Ze nejvy3si zastoupeni (75 %) nachylné odriidy ve smési zplisobi-
lo vy33i zavaZnost choroby hned od po¢atku hodnoceni epidemie. Znacny pokles
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zévaZnosti napadeni nastal jiZ pfi nepatmém (66,6%, ale i dal3im) sniZeni podilu
nachylné odridy ve smési. Rozdily mezi zavaZnosti tohoto podilu a nejniZ3i zavaz-
nosti choroby pfi nizkém zastoupenim (25 %) nachylné odridy ve smési byly ne-
patrné. Naopak rozdily mezi zdvaZnosti choroby u smési s mensimi podily
néchylné odriidy a smési s nejvy3$im podilem nachylné odridy byly velké. To zna-
mena, Ze bariérovy efekt poskytovany rezistentnimi rostlinami ve smési s nej-
vy33im podilem nachylné odriidy byl velmi silné omezen. Podobné relace byly
1 u napadeni praporcového listu, pouze s tim, Ze smés s nejvyssim podilem nachyl-
né odriidy méla tento list proti monokultufe nachylné odridy napaden podstatné
méné. To by mohlo, zejména pii zavazné&jsim vyskytu choroby, zmirnit ztraty zma.
Obecné vSak rozdily v zavaZnosti napadeni praporcovych listii mezi smé&smi odriid
a monokulturou nachylné odriidy byly vy33i, neZ tyto rozdily v napadeni viech
listi na rostliné a monokulturou nachylné plodiny.

Plocha pod kiivkou rozvoje choroby potvrdila, Ze jiZ malé sniZeni podilu nachyl-
né odriidy (ze 75 na 66,6 %) vyrazné sniZilo postup choroby. Hodnoty AUDPC
naznacily, Ze se postup choroby pii nejmensim podilu nachylné odriidy ve smési
piibliZil jejimu postupu v monokultufe rezistentni odriidy. Tyto zavéry, v porovna-
ni s monokulturou nachylné odriidy, potvrzuje i u¢innost smési, ktera byla nejvyssi
pii nejmensim zastoupeni (25 %) nachylné odriiddy. Naopak nejméné u¢inna byla
smés s nejvyssim (75 %) zastoupenim nachylné odriidy.Variabilita v zavaznosti
napadeni naznacuje, Ze vzajemné interakce dvou geneticky odlinych jedinct se
mohou projevit odlidné. Mechanismus tohoto u¢inku, jak zjistili Chin a Wolfe
(1984), spociva v bariérovém efektu rezistentnich rostlin a v efektu redukované
hustoty nachylnych rostlin. Ten se miiZze ménit v riiznych stadiich rist rostlin
a v odlidnych podminkach vné&jsiho prostfedi. Podle téchto autorii redukovand hus-
tota nachyInych rostlin zpiisobuje: a) redukci mnoZstvi inokula schopného infekce,
b) riist pravdépodobnosti, Ze spory pfistanou na nehostitelském povrchu nebo jsou
odstranény z rostliny vétrem. Finckh a Mundt (1992b) zjistili, Ze konkurenéni
interakce mezi odriidami ve smési mohou také indukovat variabilitu v zavaZnosti
choroby zménou podilu odriid a zménou nachylnosti odriid k chorobé (Finckh,
Mundt, 1992a)

Smési v rizném zastoupeni nachylné a rezistentni odridy vynos zma ani hmot-
nost 1000 zrn neovlivnily. Pro pfipadné porovnani by bylo tfeba zafadit stejné va-
rianty s chemickym o3etfenim. Jednim z moZnych diivodi byla i nevyrovnanost
pozemku, na kterém byl pokus zaloZen (druhy rok po rekultivaci). Pouze smési s 50
a 25% podilem nachylné odriidy daly nepriikazn& vy3$$i vynos zma neZ monokultu-
ra nachylné a rezistentni odridy. Mundt et al. (1994) konstatovali, Ze smé&si je¢-
mene nezvysily vynos v poméru k priméru &istych stavil. AvSak v roce nejvy3ssi
zavaznosti choroby (rhynchosporiova skvrnitost) byl vynos o 7 % vy33i. Stiitzel
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a Aufhammer (1990) nalezli, Ze vynosovy efekt ve smé&si odriid je¢mene byl
vy$3i pfi vy$8im stupni dusikatého hnojeni.

Pokusy ukazaly, Ze smé&si odriid i pfi niZ§im vyskytu rzi pSeni¢né mohou aéinn&
potladit vyskyt choroby. Vynos, zfejmé& pro maly vyskyt choroby, viak ovlivnén
nebyl. Se zdvaZnosti choroby a zastoupenim nachylné odriildy ve smési pfimo sou-
visel pocet napadenych rostlin.
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Doslo 14. 2. 1996

Leaf Rust (Puccinia recondita var. tritici) — Winter Wheat Interaction
in Varietal Mixtures

Two-components varietal mixtures of winter wheat (the susceptible cv. Senta,
the cv. Vlada resistant to leaf rust race UN-3-61SaBa) were set up in the following
variants: 1. R (resistant) = 100%, 2. N (susceptible)= 100%, 3. R : N = 50 : 50%,
4.2R:N=6.7:33.3%,5.R: 2N =33.3:66.7%,6. 3R : N=75:25%,7.R: 3N
= 25 : 75%. Plants were inoculated with urediospores of Puccinia recondita var.
tritici, race mentioned. From epidemiological parameters were evaluated number
of affected plants, infection type, disease severity and AUDPC. Even if the occur-
rence of leaf rust was low, the variety mixtures were affected less than the suscep-
tible variety in pure stand. Decrease was significant mainly in mixtures with
proportion of the susceptible variety less than 75%. This mixture had higher disease
severity of plants than mixtures with less proportion of the susceptible variety. The
variety mixture with the least proportion (25%) of the susceptible variety had the
highest effect (95.65%). The most distinct differences between variety mixtures and
the susceptible variety in pure stand were on flag leaves. Infection types were
mostly near the resistant pype. In the variety mixture with the highest proportion
(75%) of the susceptible variety the infection type tended to advance from near
resistant to a higher type, i.e. diverse reaction of the host similar to that of the
susceptible variant in pure stand. There were no significant differences in yield
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among variants. Only the variety mixtures with 50 and 25% of the susceptible va-
riety had higher yield than the susceptible and resistant varieties in pure stands but
this was not significant.

varietal mixtures; leaf rust, epidemiological parameters; yield

Kontakti adresa:

Ing. Lubomir Vé&chet, CSc., Vyzkumny ustav rostlinné vyroby,
161 06 Praha 6-Ruzyné, Ceska republika, tel.: 02/360 851, fax.: 02/365 228
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AKTUALITY

Spotieba utinnych litek pesticidi v Ceské republice
v letech 1993-1995

Po zméné& ekonomickych pom&ril v roce 1989 nastal pokles spotieby pesticidi
v ¢eském zemédélstvi. Svého minima dosahl v roce 1993, kdy bylo spotfebovano
3 645 tun uc¢innych latek (8 451 tun obchodniho zboZi). V nasledujicim roce 1994
spotfeba ¢inila 3 680 tun (8 691 tun obchodniho zboZi) a v roce 1995 3 782 tun
(9 103 tun obchodniho zboZi), coZ je o 3,8 % vice neZ v roce 1993 (tab. I).

Spotieba insekticidii v¢etn& akaricidi ¢inila v roce 1993 120 tun, v roce 1994
byla vy33i 0 2,5 % a v roce 1995 niZ3i o 17 %. Klesajici spotfeba v roce 1994
souvisi s nizkym napadenim porostii $kidci, ktefi byvaji z hlediska celkovych vy-
kont rozhodujici, jako je mSice makova, msice vyskytujici se v obilninach a dalsi.

Z hlediska jednotlivych skupin u¢innych latek dochazi k vzestupu spotfeby py-
retroidi, a to pfedev$im pro jejich niZ8i cenu na oSetfeny hektar. Naopak klesa
spotfeba organofosfatl a karbamatii z opaéného ditvodu. PouZivani biologickych
produktl je stale na nizké urovni. Z dal3ich insekticidlii se objevuji nové ucinné
latky jako je imidacloprid, vyrazné stoupa spotfeba propargitu.

Z ekologického hlediska je pfiznivy silny pokles spotieby mineralnich oleju,
které jsou nahrazovany fepkovym olejem.

Celkovy rozsah spotieby herbicidii se dramaticky neméni, nebot’ tyto latky jsou
povaZovany za standardni soucast soucasnych technologii péstovani zemé&délskych
plodin.

Z hlediska objemu jsou nejpouzivanéjsi fenoxykyseliny. V roce 1993 bylo apli-
kovano 400 tun u¢innych latek MCPA, v roce 1994 se spotieba zvy3ila na 502 tun
a v roce 1995 opét poklesla na 441 tun. Podobny vyvoj byl zjistén u aéinné latky
MCPP (v roce 1993 aplikovano 112 t, v roce 1994 137 ta v roce 1995 118 t).

Zajimavy je narust spotieby triazini, a to zejména diky nartistu spotieby atrazi-
nu (v roce 1993 pouzito 39 tun, v roce 1994 123 tun a v roce 1995 jiZz 134 tun). Ve
skupiné acetamidii nastal v minulém roce narist zejména u alachloru, ale i dimet-
hachloru, metazachloru a metolachloru, coZ souvisi pfedev3im s rozSifovanim
ploch fepky. V mocovinéch je konstatovana rostouci spotfeba chlortoluronu k fese-
ni problému chundelky metlice v obilninach a zapleveleni maku.

Nejvy3si dynamika nariistu nastala v sulfonylmocovinach, kde se zaroven rozsi-
filo spektrum G¢innych latek. Naopak nastala stagnace ve skuping dinitroanilini,
z nichZ nejduleZit&jsi je trifluralin, a k poklesu spotieby karbamatii, hlavné se sni-
Zovanim vyméry cukrovky a pfechodem na nizsi davky v raném riistovém stadiu
fepy.
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I. Spotteba pesticidi v letech 1993-1995 v kg aktivnich latek — Usage of pesticides 1993—-1995
in kg ai

(110293/0 , 1994 % 1995 %
Insekticidyl
Chlorované uhlovodiky? 0 49 0 0 0
Organofosfaty> 70 009 58710 83,86 | 46835 | 66,890
Karbamaty* 16 863 20 451 121,28 | 11121 | 6595
Pyretroidy® 6 160 7150 116,07 6521 |105,86
Botanické, biologické produkly‘s 101 105 103,96 159 157,423
Jiné insekticidy” 27 268 36968 | 13557 | 35638 |130,70
Celkem® , 120 401 123 433 102,52 | 100274 | 83,28
Ole.;je9
Mineralni oleje|° 68 152 14 083 20,66 13 403 19,67
Repkovy olej!! 211 769 | 364,45 858  [406,64
Celkem 68 363 14 852 21,73 | 14261 | 20,86
Herbicidy 2
Fenoxykyseliny'? 54 8279 671 548 122,49 | 585355 .[106,77
Triaziny " 165 537 260 022 157,08 | 265980 160,68
Acetamidy'? 255 967 265 322 103,65 | 360036 |[140,66
Karbamaty'$ 148 864 105 874 7,12 | 99772 | 67,02
Dinilroaniliny” 134 568 149 242 110,90 135564 100,74
Mocoviny '8 267 312 306 025 114,48 | 329145 [123,13
Uracily'? 3 861 3100 80,29 4496 (116,45
Sulfonylmogoviny?° 10 260 12974 | 126,45 | 18880 |184,016
Jiné herbicidy?! 715 989 703 523 98,259| 611240 | 85,37
Celkem 2250637 |2477630 | 110,09 [2410468 (107,10
Fungicidy, baktericidy a mofidla??
Anorganické fungicidy? 286 229 205 141 71.67 | 258575 | 90,34
Dithiokarbamaty?! 409 979 327038 79,77| 388432 | 94,74
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Pokr. tab. I — Table I continues

(110%9;, ) 1994 % 1995 %
Benzimidazoly?® 30 055 4737 157,61] 51975 |172,93
Triazoly, diazoly? 40 596 42409 | 104,47 | 46631 |114,87
Diazin, morfoliny®7y 34363 31050 90,36 | 46460 |13520
Jiné fungicidy?® 147 970 150693 | 101,84 | 178320 120,51
Celkem 949 192 803 702 84,67 | 970393 |[102,23
Regulatory ristu?
Celkem 155913 171944 | 110,28 | 177790 |[114,03
Rodenlicidy'w
Antikoagulanty?'! 15 11 73,33 56 |373,33
Jiné rodenticidy*2 1117 2344 | 209,85 | 12098 [1083,08
Celkem 1132 2355 | 208,04 | 12154 [1073,68
Pomocné lzitky33
Antitranspiranty>* 9 833 0 0 22 0,22
Aditiva®® 25716 25348 98,57 | 21235 | 82,58
Pomocné litky k mofeni>® 10 394 11205 | 107,80 3873 | 37,26
Celkem 45943 36 553 79,56 | 25130 | 54,70
Pripravky k asanaci pl'ldy37
Celkem 8 596 4019 46,75 4440 | 51,66
Ostatni pesticidy™ 44976 45912 | 102,08 | 67128 |149,25
Celkem pesticidy v CR* 3645153 [3680400 | 100,97 | 3782038 [103,76

linsecticides; 2chlorinated hydrocarbons; organo-phoshates; ‘carbamates; *pyrethroids; Sbota-
nical products, biologicals; Tothers insecticides; 8total; “oils; ®mineral oils; “rape oils; ?herbi-
cides; '3fenoxy hormone products; 4riazine; 'Sacetamides; 'Scarbamates; !dinitroanilines;
Bureas; Puracils; sulphonylureas; 2'others herbicides;2*fungicides, bactericides, seeds treat-
ments; 23inorganic fungicides; 2dithiocarbamates; 2*benzimidazoles; triazoles, diazoles;
diazines, morpholines; 2%other fungicides; 2°plant growth regulators; *’rodenticides; 3anti-
coagulants; 3other rodenticides; *>binders; 34antitranspirams; 35additivs; Fseeds treatment bin-
ders; 3"products of soil treatment; ®other pesticides; > total pesticides in CR
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V oblasti fungicidii véetn& mofidel spotfeba odrazi povétmostni podminky roé-
niku a s tim souvisejici rozvoj chorob. Stagnuje spotieba klasickych anorganickych
fungicidi a dithiokarbamati, v roce 1995 naopak nastal silny néarist pouZiti carben-
dazinu ze skupiny benzimidazoli. Nejvice uZivanym fungicidem zistava manco-
zeb.

Zvy3uje se pouzivani azolii a morfolint v diisledku nanistu o3etfeni obilnin proti
houbovym chorobam a zvy3ené ochrané ovocnych sadl. Z ostatnich fungicidi se
ve vétsim rozsahu pouzivaji 0¢inné latky urené k mofeni, captan a nékteré fungi-
cidy k ochrané& brambor (cymoxanil, oxadixyl).

Spotieba u¢innych latek regulatorii riistu rostlin se podstatné neméni, rozhoduji-
ci podil si udrzuje chlormequat.

Spotieba rodenticidii, zejména fosfidu zineénatého, se v roce 1995 rapidné zvy-
Sila pro misty kalamitni stavy hrabo$i ve Slezsku a na Moravé.

I kdyzZ celkové sumy spotiebovanych u¢innych latek se zdaji vysoké, je zatiZzeni
jednoho hektaru zemédélské piidy v Ceské republice ve srovnéni s vyspélymi staty
Evropy nizké a v poslednich letech se pohybuje na urovni 0,88 kg/ha. Uvedené
udaje dokumentuji racionalni uplatiiovani chemické ochrany proti $kodlivym orga-
nismim s minimalnim rizikem ohroZeni Zivotniho prostfedi.
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Usage of active ingredients of pesticides in the Czech Republik in 1993-1995

Data of Plant Protection Products usage in active ingredients in the Czech Re-
public were collected by Plant Protection Administration. In comparition, the PPP
usage in 1993 was 3 645 tons in Al, in 1994 3 680 tons AI and in 1995 reached
3 782 tons.

Ing. JosefRousek,Ing. Jana Holmanova CSc.,
Ustredni kontrolni a zkuSebni ustav zemédélsky, Sprava ochrany rostlin, Praha
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Z VEDECKEHO ZIVOTA

XIIL Mezindrodni kongres ochrany rostlin v Haagu v roce 1995
- rostlinna virologie

XIII. Mezinarodni kongres ochrany rostlin se konal 2.-7. ervence 1995 v Haagu
(Nizozemsko). Bylo zde prezentovéno 1 025 védeckych pfisp&vku fytopatologii ze
v3ech &asti svéta. Na tfech diskusnich forech a ¢tyfech sympoziich bylo k 38 defi-
novanym okruhim problémi pfedneseno 316 referati. K 37 okruhiim problémi
bylo prezentovano 709 posterii, pfi¢emZ nékteré okruhy problémi byly totoZné
s okruhy pfednadkovych sekci. Souhrny referatd a posteri byly publikovany ve
zvlastnim ¢isle Casopisu European Journal of Plant Pathology, oznadeném XIII. In-
ternational Plant Protection Congress — Abstracts. Toto &islo obsahuje celkem
1 013 souhm referatii (298) a posteri (715), autorsky rejstiik, pfehled védeckého
programu kongresu, ivodni slovo prof. Dr. J. Dekkera, pfedsedy stalého vyboru
kongresu, a kratkou historii dosavadnich dvanacti mezinarodnich kongresi ochra-
ny rostlin od prof. Dr. J. C. Zadockse, pfedsedy organizaéniho vyboru kongresu.

V uvodni pfednasce predseda stalého vyboru IPPC prof. Dekker podpofil po-
kratovéni pravidelnych kongresii ve étyfletém intervalu. Siroké védecké forum je
schopno prezentovat vysledky globalniho vyznamu ve prospéch cilii obchodni poli-
tiky GATT-WTO.

Piedseda organizaéniho vyboru prof. Zadocks prezentoval soucasné ukoly
ochrany rostlin v souladu s logem kongresu Trvale udrZitelna ochrana rostlin ve pros-
péch viech. Upozomil na nové formulované standardy v EU, v USA, v kodexu cho-
vani FAO a v regionalnich organizacich ochrany rostlin (napf. evropska EPPO).
Charakterizoval zmény ve vyzkumu chemického primyslu smérem k vyvoji pros-
tfedki pro ochranu rostlin s mensimi riziky pro Zivotni prostfedi. Charakterizoval
védecky pokrok v biologické a integrované ochrané rostlin a u geneticky modifiko-
vanych organismil. Charakterizoval perspektivy zemé&délstvi a ochrany rostlin véetné
zvy3eni ulohy Zen v této oblasti.

Vysledky vyzkumu rostlinné virologie nebyly tradiéné na fytopatologickém kon-
gresu vyrazné a komplexné& zastoupeny, nebot’ tato tiloha patti virologickym kongre-
stim. Pfesto na kongresu odezné&lo pét referat a bylo prezentovano 38 posterii bud’
vyluéné s virologickou temantikou, nebo se jednalo o komplexni ptisp&vky, v nichz
jednou ze sou¢asti byla problematika virovych chorob rostlin.

Baulcombe etal. (Velka Britanie) referovali o &tyfech typech mechanismi ge-
neticky fizené rezistence rostlin k virové infekci, pfi niZ jsou transformovany seg-
menty genomi viru. Rezistence miize byt zpiisobena imbalanci v trovnich sloZek
infekéniho cyklu, dominantng& negativnim mutantem interferenéniho efektu, aktivaci
hostitelského mechanismu transgenem a v nékterych piipadech jsou rostliny efektiv-
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né imunni k cilovému viru pro mechanismus rezistence. Princip aktivace hostitelské-
ho mechanismu transgenem je stejny jako mechanismus, ktery zpiisobuje slabnuti
pfeneseného genu, a je zaloZen na akcelerované degradaci virové RNA v cytoplazmé
rezistentnich bun€k. Prins et al. (Nizozemsko) ziskali transgenni rostliny tabaku
a rajcete rezistentni k viru bronzovitosti rajéete. Ziskana rezistence je k viru speci-
ficka, aviak zahmuje Siroké spektrum tfi tospoviri. Koenig et al. (Némecko) pro-
vedli diferenciaci serologicky nerozliditelnych izolatd viru nekrotické Zluté
zilkovitosti fepy (BNY VV) pochézejicich z riznych ¢asti svéta pomoci RFLP a jed-
novlaknového konformaéniho polymorfismu (single strand conformation polymor-
phism (SSCP). Oba typy analyz jasné indikuji existenci dvou skupin kmeni - typu
A a typu B. Typ A byl zjitén napt. v Recku, Jugoslavii, Rakousku, Slovensku, Italii,
Spanélsku, Nizozemsku, Japonsku a USA, typ B v Némecku a ve Francii. Abdud-
Samad et al. (Malajsie) referovali o detekci viru mozaiky Cymbidia (CyMV, po-
texvirus) pomoci polymerazové fetézové reakce. Stanoveni viru v orchidejich bylo
mnohem citlivéj$f nez pomoci ELISA a IDIBA. Lepoivre etal. (Belgie) informo-
vali o vlivu thoru a jeho disledkil na ochranu plodin proti rostlinnym patogeniim,
pfedevsim virim.

Formou postertl byly prezentovany tyto zajimavé vysledky: Ares et al. (Argenti-
na) ziskali transgenni rostliny tabaku rezistentni k TMV. Marie-Lise Bouscaren
et al. (Finsko) pfipravili transgenni rostliny tabaku rezistentni k PVX. Petrova et
al. (Uzbekistan) izolovali virové ¢astice z pfirodnich izolati Fusarium oxysporum
a Verticilium dahliae, hub zptisobuyjicich vadnuti bavilniku. V myceliu hub byla zji3-
téna virova ds RNA a pomoci elektronového mikroskopu ty&inkovité ¢astice 250 nm
a sférické 13-15 nm ve F. oxysporum, ty¢inkové &astice 450 nm a sférické 33-35 nm
ve V. dahliae. Mi§&¢enko et al. (Ukrajina) zjistili vyskyt viri wheat streak mosaic
virus (WSMYV), winter wheat mosaic virus (WWMYV) a barley yellow dwarf virus
(BYDV) na p3enici ozimé na Ukrajiné. Nigul et al. (Estonsko) prokazali, Ze rostli-
ny vyjadiujici savéi 2-5 oligoadenylate (2-3A) syntetasu jsou rezistentni k infekcim
rostlinnymi viry ve skleniku 1 na poli. Chemicky syntetizovana 2-5A vyvolava rych-
lou degradacim RNA. Palilova a Pyko (Bélorusko) zjistili, Ze Bam HI restrikéni
fragmenty DNA protoplastu bramboru (hybrid Solanum demissum a S. tuberosum)
je mozné pouzit jako molekularni markery rezistence k PVX a PVY. Wai et al.
(USA) vyuzili molekulami parazitismus a pouZili satelitni RNA viru mozaiky okur-
ky (CARNA-5) k ziskani transformovanych linii rajéat rezistentnich k CMV. V pol-
nich testech rezistence satelitné transgennich linii rajéete k CMV byl vynos
prodejnych plodi virem infikované a satelitem transformované linie o 50 % vy33i
nez u stejné netransformované linie. Anceau et al. (Belgie) pouZili PCR pro cha-
rakterizaci genomu nového viru Banana bract mosaic virus (BanBMV), nedavno zjis-
t¢ného v Indii a na Filipinach. Virus je zpravidla latentni, ale snizuje vynosy aZ
0 40 %. Je pfenosny mechanicky, m$icemi neperzistentnim zptisobem a vysadbo-
vym materidlem. Castice viru jsou vlaknitého tvaru a je navrzeno jeho zatazeni do

158



Ochr. Rostl., 32, 1996 (2) : 157-160

skupiny potyviri. Bellardi et al. (Itdlie) pouzili k detekci viru Zluté mozaiky
fazolu (BYMV) v hlizach gladiolu metodu ELISA na nitrocelulézové membrané
(Dot-ELISA). S ohledem na nizkou citlivost DAS-ELISA a vysoké naklady
PCR stanoveni BYMV v hlizach gladiolu bylo navrZeno provadét screening mateg-
nych hliz gladiolu na pfitomnost BYMV pomoci Dot-ELISA. Colinet et al. (Bel-
gie) provedli pomoci PCR identifikaci a charakterizaci étyf potyvirii a bymoviri
(Potyviridae) sladkého bramboru. Duterme et al. (Belgie) charakterizovali pomoci
PCR pét kment viru mozaiky sladkého bramboru (potyviru) z PobfeZi slonoviny
a Burkina-Faso.

Bertaccini et al. (Italie) pouZili pro molekulami detekci a identifikaci fyto-
plazem (dfive MLO) infikujicich rizné druhy kvétin PCR a RFLP. Fytoplazmy by-
ly nejprve stanoveny pomoci PCR a potom diferencovany do skupin a podskupin
pomoci RFLP. Hadidi (USA) pouZil technologii PCR pro detekci a identifikaci
rostlinnych viroidi. Pomoci RT-PCR stanovil viroidy: potato spindle tuber, chry-
santhemum stunt, apple scar skin, dapple apple, pear rusty skin, peach latent mo-
saic, plum dapple, citrus exocortis, mild citrus exocortis, citrus cachexia, grapevine
speckle aj. Pomoci RT-PCR je nyni napf. moZna spolehliva detekce PSTVd pfimo
v hlizéch a semenech bramboru bez potfeby nakli¢ovani, a to ve velmi kratké dobg.
Charakteristiky detekce viroidu zakrslosti chryzantémy ve §tavé z listii chryzanté-
my prezentovali také Hooftman et al. (Nizozemsko, USA).

Ivanami a Ieki (Japonsko) identifikovali pomoci RT-PCR dosud neklasifi-
kovany satsuma dwarf virus (SDV) mandarinky (Citrus unshiu Marc.). Na zékladé
stanovené sekvence nukleotidit SDV zjistili, Ze tento virus je mozné zafadit mezi
como- a nepoviry do odlisné nové skupiny rostlinnych viri. Kummert et al. (Bel-
gie) vypracovali metodické postupy diagnozy tfi nejvyznamnéj$ich viri jabloné
(apple chlorotic leaf spot, apple stem grooving, apple stem pitting) pomoci imuno-
poutani RT-PCR.

Liu et al. (Velka Britanie) provedli in vitro expresi obalovych proteinli &tyf
geminiviri (napf. virus vrcholové kadetavosti fepy) pfenasenych molici Bemisia
tabaci a fuzované proteiny pouZili pro produkci specifickych antisér, vhodnych pro
ELISA a Western blot. Crescenzi et al. (Italie, USA) demonstrovali, Ze detekce
viru 3arky 3vestky pomoci dot-blot hybridizace nebo RT-PCR byla zna¢né citlivéj-
5i neZ detekce pomoci ELISA.

Sackey et al. (Ghana) provedli pomoci PCR detekci a diferenciaci izolati viru
zdufeni vyhonki kakaovniku (cacao swollen shoot virus), pfenosného &ervcem
Amelonado cocoa. Leone et al. (Nizozemsko) informovali o zatimni nemoZnosti pfi-
pravit cDNA viru strakatosti jahodniku (strawberry mottle virus) a viru kadefavosti
jahodniku (strawberry crincle virus). Zatim se podafilo z jahodniku pouze purifikovat
ds RNA viru strakatosti jahodniku. Stanoveni ds RNA SMoV je vsak velmi nakladné.
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Chintea et al. (Moldavie) zjistili, Ze bioantioxidanty jako napf. steroidni gly-
kosidy indukuji rezistenci k virim. De Souza-Dias et al. (Brazilie) informovali
o lokélni 0odriid& bramboru Duvira, ktera pfestoZe je 100% infikovana virem svinut-
ky bramboru, poskytuje uspokojivé vynosy. Gorbet aShokes (USA) ziskali no-
vé odnidy podzemnice olejné (Arachis hypogea L.) s komplexni rezistenci proti
nékolika houbovym chorobam a viru kefi¢kovité zakrslosti rajéete, nejvyznamné&jsim
patogeniim podzemnice. Odincova et al. (Rusko) zjistili, Ze infekce izogennich linii
rajéat virem mozaiky tabdku je doprovazena vytvarenim nékolika proteini,
z nichZ jeden byl &asteéné homologni s obalovym proteinem TMV. Poléak
aOukropec (Ceské republika) prezentovali tlohu stanoveni relativni koncen-
trace viru $arky Svestky pomoci ELISA ve $lechténi broskvoni na rezistenci. Pop
(Rumunsko) zjistoval rezistenci odriid rajéete k viru bronzovitosti rajéete a nezjis-
til Z4dnou odriidu s rezistenci vertikalniho typu. Zhou et al. (Cina) zkoumali moZnosti
vyuZiti rezistence rostlin bananovniku proti banana bunchy top viru.

Buiel et al. (Indie, Nizozemsko) identifikovali né€kolik genotypl podzemnice
olejné rezistentnich k viru nekrézy o¢ek podzemnice olejné (peanut bud necrosis
virus). Calchei et. al. (Moldavie) pouZili o3etfeni semen tabaku steroidnimi gly-
kosidy pted setim a jeden aZ dva postfiky isekticidy b&hem vegetace k ochran&
tabaku proti virovym chorobam.

Korcze et al. (Polsko) informovali o vyskytu viru kadefavosti fepy (beet leaf

_curl virus) v oblastech Polska, kde se vyskytuje plostice siténka fepna (Piesma qu-
adratum Fieb.). Obruchkov et al. (Rusko) prokazali v centralnich a severoza-
padnich regionech Ruska vyskyt RPV a PAV kmend BYDV na ovsu a je¢meni
a pravdépodobné 1 vyskyt furovirii pfenasenych houbou Polymyxa graminis. Pa-
cumbaba etal. (Filipiny) zjistili pfenos coconut cadang-cadang viroidu semenem
a pylem kokosové palmy Cocos nucifera. Rubies-Autonell aAnacaris (Ita-
lie) prokézali pfenos viru latentni krouZkovitosti ibiku (Hibiscus latent ringspot
virus) semeny Hibiscus cannabinus a Chenopodium quinoa v Italii, kam byl tento
nepovirus zavle¢en z Nigérie. Tsyplenko (Rusko) zjistil v Rusku na rajceti vy-
skyt nasledujicich vliri: TMV, ToMV - tomato mosaic virus, CMV, tomato spot-
ted wilt virus, tomato aspermy virus a PVX. Vlasov et al. (Rusko) prokazali
v Turkmenistanu vyskyt nového viru na rajéeti tomato chlorotic leaf curl virus,
pfenaseného molici Trialeurodes vaporariorum. Jakutkina (Rusko) zjistila
v Kazachstanu v rostlinach cukrovky nemocnych rizoménii kromé& BNYVV také
virus mozaiky tabaku (TMV), virus nekrozy tabaku (TNV), virus kadetavosti taba-
ku (TRV) a virus mozaiky fepy (BMV), pii¢emz pievladaji TMV a TNV. Raja-
pakse (Sri Lanka) zjidtovala vyskyt virii leguminéz na Cejlonu. Podzemnice
olejné je infikovana predevsim virem bronzovitosti rajéete (TSWV) pfenadenym
trasnénkou Frankliniella schultzei a virem mungbean yellow mosaic virus.

Ing. Jaroslav Poldk, DrSc.
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HELICOVERPA ARMIGERA (HUBNER)

Synonyma: Heliothis (Chloridea) armigera (Hiibner), H. (Ch.) obsoleta (Fabricius)

Cernopéska bavinikovi

Niarodni nazvy: anglicky — Cotton bollworm; némecky — Kapselwurm; francouzsky
— chenille de la capsule; rusky — chlopkovaja sovka

1. Dorostld housenka 2. Poupe karafiatu poskozené housenkou

Hostitelské rostliny: Cemopaska bavinikova je Sirokym polyfiagem. Z kulturnich
rostlin napada zejména bavlnik, kukurici, proso, vojtésku, slune¢nici, tabak, konopi,
rajCe, papriku, hrach, fazol, vI¢i bob, soju, podzemnici olejnou, kajan, saflor, cizmu,
sezam, zeli, z okrasnych rostlin kopretinu, aksamitnik, karafiat, z divoce rostoucich
rostlin ryt, blin, hvézdnici, merlik aj.

Geografické rozdireni: Vyskytuje se v teplych oblastech Evropy, Asie, Afriky a Aus-
tralie, patfi mezi migra¢ni druhy. Z oblasti trvalého vyskytu (v Evrop€ jsou to zemé
kolem Stredozemniho mofe) zaléta do chladngjSich oblasti. Zde nepfeZije zimu a nemizZe
proto ve volné piirodé trvale Zit.

V Ceské republice byla pozorovana na jizni Moravé a ve stiednich Cechéch, v posled-
nich letech Cast&ji. V roce 1994 poskodila na jiZzni Moravé raj¢ata a karafiaty ve
sklenicich.

Bionomie: Po vylihnuti z kukly dochazi po kratkém zralostnim Ziru ke kopulaci
a sami¢ky kladou polokulovita vaji¢ka (300-600) jednotlivé na nejriizn&jsi rostliny.
Stadium vaji¢ka trva 3-5 dni. Housenky se Zivi nadzemnimi &astmi rostlin, nejradéji
vyZziraji kvéty a nezralé plody. Maji Sest ristovych stupiiill, mala ¢ast housenek prochazi
sedmi riistovymi stupni. Dorostlé housenky se kukli v pudé.

Podle australskych pramenti je dolni prah vyvoje housenek 11 °C, maximalni teplota,
pii niZ probihé vyvoj, je 33,9 °C, suma biologicky efektivnich teplot od lihnuti housenek
po lihnuti dospélcii je 475 °C.



V tropickych oblastech probiha vyvoj kontinualng, bez diapauzy, a v pritb¢hu roku se
vyviji aZ 5 generaci. Se vzristajici zemé&pisnou Sifkou pocet generaci postupné klesa
a dochazi k pupalni diapauze, jejiZ délka zavisi na délce svételného dne a na teploté pii
vyvoji housenek. Pfezimuje pouze kukla.

V Ceské republice se dospélci objevuji po migraci z jihu zpravidla koncem kvétna
a v ¢ervnu. Vyvine se jedno pokoleni, jehoZ dospélci 1étaji od konce srpna do fijna, kdy
se vraci zpét na jih nebo v chladném pocasi hynou.

Hospodarsky vyznam: V oblastech trvalého vyskytu patfi ¢ernopaska bavlnikova
k nejvaznéj$im $kidctim bavlniku a kukufice, vazné poskozuje 1 dalsi plodiny. Posko-
zeni kvéth a plodu pii ptemnoZeni dosahuje 80-100 %. Prah hospodarskeé Skodlivosti se
na bavlniku pohybuje kolem 10 housenek na 100 rostlin.

Zpusob zavlékani: Vajicka a malé housenky mohou byt zavleCeny na kvétech karafiati
nebo jinych kvétin. Mnohem vétsi vyznam ma v3ak aktivni migrace dospélcu, ktera
v piiznivych letech miZe mit charakter hromadnych preletu.

Determinace: Piitomnost $kiidce prozradi poZerky nadzemnich ¢asti rostlin, predevsim
kvéti a nezralych plodu. V blizkosti poZerki se zpravidla ukry va housenka, ktera dortista
délky 45 mm, je lysa s jednotlivymi kratkymi chloupky. Zékladni barva je ¢ervenohnéda
nebo zelena s jemnou zelenavé Sedou hibetni ¢arou, lemovanou po obou stranich
Sedozelenym pruhem se 4 ¢emymi teCkami na kazdém ¢lanku. Na bocich ma $iroky
Zluty pruh a nad nim ¢emé priiduchy (obr. 1).

PoZerky malych housenek, zejména na poupatech karafiati, mohou pfipominat karan-
ténniho Skidce — obale¢e hvozdikového (Cacoecimorpha pronubana Hb.). Housenky
obalecti maji viak na chodidlech panoZek kruhovy nebo ovalny vénec hacki (a), zatimco
miiry pouze jednu podélnou fadu hacku (b). Dospélec ¢emopasky bavinikové ma Zlutava
aZ hnéda piedni kiidla s nezietelnymi kresbami a zelenavym leskem, rozpéti kiidel je
3540 mm. Zadni kiidla jsou Zlutavé bila s tmavdim lemem a malym pulmésicem
uprostied. Piiléta v noci ke svétlu.

a— panoZka housenky obalege s véncem hagki; b — panoZka housenky miiry s podélnou fadou ha¢ki
(podle A. M. Gerasimova)

Text: J. Marek; Foto: R. Hrabak



PLUM POX VIRUS — PPV
Synonyma: Plum pox potyvirus, Sharka virus

Virus Sarky Svestky

Narodni nazvy: anglicky — plum pox; némecky — Scharka-Krankheit; francouzsky
— Variole du prunier

1. Sarka $vestky na listech 2. Sarka §vestky na plodech

Hostitelé: Ovocné dreviny (peckoviny) — slivon, myrobalan, mandlon, merurika, brosk-
voi, nedavno zjisténa 1 vien, tieSen, okrasné a divoce rostouci dieviny rodu Prunus,
nékteré bylinné rostliny a plevele z ¢eledi merlikovitych, brutnakovitych, pryskyiniko-
vitych a bobovitych.

V Ceské republice zjistén na slivoni (3vestky, polodvestky, mirabelky, renklody),
meruiice, broskvoni, broskvomandloni, mandloni a myrobalanu.

Geografické rozSireni: Vyskyt viru Sarky $vestky je omezen na Evropu a ¢ast Afriky
a Asie piiléhajici k Stiedozemnimu mofi (Egypt, Kypr, Turecko, Syrie). Pochazi
pravdépodobné z jihovychodni oblasti Sttedozemi (Bulharsko, Recko, byvala Jugosla-
vie), kde zpusobuje nejvetsi 3kody. Nevyskytuje se v nekterych zemich severni Evropy
(Velka Britanie, Skandinavie), eliminovan byl ve Svycarsku a Nizozemsku. Nedavno
byl prokéazéan vyskyt v Chile a v Indii.

V Ceské republice je plo$n& rozsifen na §vestkach ve stfednich, zapadnich a vychodnich
Cechéch, na stfedni, jihozéapadni, severozapadni (Sumpersko) a severovychodni Mora-
v&. Postupné se rozsifil do podhorskych poloh. Slab& se vyskytuje v jiZnich a jihovy-
chodnich Cechach a na jizni a jihozdpadni Moravé. Je rovnéZ rozsiten v nékterych
produkénich sadech merunek (severni Cechy, jizni Morava). Na listech broskvong
vyvolava jen velmi mirné pfiznaky.



Biologie: PPV patii do skupiny rostlinnych potyvirti, ma vlaknité ¢astice 750 x 15 nm
obsahujici jednu molekulu RNA 3,5.10° d. Virové suspenze jsou dobrymi imunogeny.

Hospodai'sky vyznam: V Ceské republice je nejskodlivéj$im rostlinnym virem. Ztraty
mohou ¢&init az 100 %, predevsim na 3vestkach dochazi aZ k uplnému pred¢asnému
opadu plodii. Na meruiikach a broskvonich se napadeni projevuje snizenou mrazuvzdor-
nosti, sniZenim vynosi a kvality plodi..

Zpusob zavlékani: Virus Sarky 3vestky se $ifi pfedev§im transportem nemocného
vysadbového materidlu, pouzitim nemocného rostlinného materidlu pii roubovani
a o¢kovani (nemocné rouby, nemocné vegetativné mnozené podnoze). Na stanovisti $iti
PPV msice z nemocnych stromili na zdravé. PPV neju¢inngji pfenaseji msice Myzus
persicae (Sulz.), Brachycaudus helichrysi (Kalt.), B. cardui (L.) a Phorodon humuli
(Schr.) neperzistentnim zpisobem. Nékteré kmeny viru nejsou prenosné msicemi.
Pfedmétem vyzkumu je provéfovani pfenosu semenem.

Zpusob ochrany: Ochrana spociva v prvni fadé v pouZiti zdravého sadbového materia-
lu. Sarky prosty sadbovy material je péstovan v téch zemich, které jsou schopny udrzovat
Sarky prosté roubové matecnice ovocnych druhi (slivoni, merunék, broskvoni) a udrzo-
vaci $lechténi kultivarii. Zaroven je nutné legislativou a jinymi opatfenimi prosadit, aby
Skolkafské podniky pouzivaly Sarkyprosty podnoZovy a i roubovy material a produko-
valy zdravé vypéstky. To je velmi obtizné v oblastech s plosnym vyskytem $arky, k nimz
patii i Ceska republika. V t&chto oblastech lze t&zko zabranit pfirozenému $ifeni Sarky
z infekénich zdrojii. Ochrana stromii proti pfenase¢im je malo u¢inna. Proto je nutné
Slechtit na rezistenci. V soucasnosti je k dispozici nékolik kultivani slivoni se zvy$enou
rezistenci, pripadné toleranci k PPV. Vét3inou jsou to poloSvestky, napf. jugoslavské
kultivary Cac¢anska najbolaja, Ca¢anska lepotica, Catanské rodna, bulharsky kultivar
Gabrovska nabo star$i kultivar Stanley. Mezi kultivary merunék je nékolik vyznamnych
zdrojii rezistence k PPV. V CR byla zjisténa vysoka rezistence aZ imunita kultivaru
meruriky Harlayne a Leronda a potvrzena rezistence kultivari Stark Early Orange
a Goldrichk PPV. Kultivary broskvoné s imunitou a vysokym stupném rezistence k PPV
nebyly zjidtény. V CR byla prokizana vy3si rezistence kultivarti broskvoné Envoy,
Favorita Moretini 3, Harmony a NJC 102.

Determinace:: PPV se zjidt'uje serologicky stanovenim obalového proteinu viru pomoci
ELISA, imunosorb&ni elektronovou mikroskopii (ISEM), stanovenim nukleové kyseli-
ny viru pomoci cDNA, PCR (molekulami diagnostika), pomoci rostlinnych indikatori
(broskvoii GR 305, Prunus tomentosa), orientatné podle ptiznaki. PPV zplisobuje na
listech peckovin chlorotické difuzni skvmy a krouZky, na listech merun&k chlorotické
difuzni skvry, krouZky nebo linie, broskvoni chlorotické linie, pfip. dubolistové kresby
nebo zjasnéni Zilek. Na plodech né&kterych odriid renklod, merunék a broskvoni se
vytvérteji skvmy (obr. 2). U $vestek vznikaji po infekci jamky a deformace pfipomina-
jici nestovice (obr. 2). U merunék dochazi v zavislosti na kmenu viru aZ k deformaci
plodi a nekrézdm duZniny.

Bylo popsano n&kolik odlidnych kmenit PPV, k nejroz3ifen&j$im patfi mimé;si kmen
PPV-D (Dideron) a siln& patogenni kmen PPV-M (Marcus), ktery je rozsifen vice ve
vychodni nez v zapadni Evropé, popsan byl v Recku a zpiisobuje silné ptiznaky na
broskvonich. V poslednich letech byly zjistény kmeny PPV nepfenosné m3icemi (napf.
na meruiikach), které se $ifi nemocnymi rouby. Kmeny PPV lze pfesné& odlisit pomoci
molekularnich technik (¢cDNA, PCR, imunopoutani PCR).

Text: J. Polak; Foto: J. Sedivy
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