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INCIDENCE OF CHERRY LEAF ROLL VIRUS IN EUROPEAN
BEECH DECLINING IN THE CZECH TERRITORY

Zdenko POLAK

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

Abstract: Cherry leaf roll nepovirus (CLRV) was found to be associated with
the syndrome of the decline of European beech, Fagus sylvatica L., at two locali-
ties investigated in Central Bohemia and one in South-East Moravia. CLRV-in-
fected trees revealed severe habitual changes including leaf-rolling, small leaves,
leaf yellowing and premature leaf loss. Some of old trees exhibited even death of
large branches or total crown dieback. The virus was transmitted to Chenopo-
dium quinoa and identified by electron microscopy and serology.

cherry leaf roll nepovirus; European beech; decline

Although beech is a species of moderate economic importance, it has a
very significant landscape value forming an important component of wood-
lands.

Routine obscrvations on health condition of beech forests in Central Bo-
hemia revealed severe habitual changes of European beech, Fagus sylva-
tica L., including leaf-rolling. the occurrence of abnormally small leaves,
leaf yellowing or overall discoloration and premature leaf loss. Old trees dis-
played decline as a result of alterations in growth manifested by stunting of
internodes, inward bending of side branches, premature death of large
branches and in many cases total crown dieback.

Some of these symptoms or the overall syndrome of decline were ob-
served to be spread among becech trees at several sites but mostly in the area
of the State Nature Reserve “Vodérady Beech Forests™ (SPR Vodéradské
buciny) in the surroundings of Jevany, 35 km South-East of Prague and at
the locality “Hradec™ close to the town of Dobfis, 45 km South-West of Pra-
gue. Marked changes in condition of beeches were also observed in a rela-
tively lower proportion in the Moravian forests on the North-West slopes of
the White Carpathian Mountains close to Stary Hrozenkov (Fig. 1).
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1. Localization of investigated European beech stands in the Czech Republic

Nienhaus etal. (1985)and Winter and Nienhaus (1989) who iden-
tified viruses from European beech declining in forests of the Northrhine-
-Westfalia territory (FRG), besides viruses with elongated particles
(identified as potato virus X, potexvirus Sieg and bean yellow mosaic virus)
reported two spherical ones — cherry leaf roll (CLRV) and brome mosaic
viruses.

The aim of this paper is to present results of our effort to discover CLRV
in beech trees declining in the Czech territory.

MATERIAL AND METHODS

Homogenates and sap extracts of beech leaves or green bark were pre-
pared in 0.1M HEPES buffer, pH 7.1 and inoculated onto leaves of Che-
nopodium quinoa. This species was used throughout experiments both for
maintainance of CLRYV isolates and standards and as a propagative host for
purification procedures. C. quinoa leaves were harvested a fortnight after
inoculation to be used for subsequent experiments. For purification an ex-
traction protocol for tobacco ringspot virus by Stace-Smith ctal. (1965)
was used.

Virus particles were visualized in Tesla BS 500 electron microscope by
negative staining of specimens prepared from purified virus using 2% potas-
sium phosphotungstate, pH 7.2, as a stain.
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Antiserum used for CRLV diagnosis by means of agar gel double diffu-
sion tests was a commercial one produced by Loewe Biochemica.

Orientation experiments of CLRV incidence in beeches at the three locali-
ties in Central Bohemia and South-East Moravia started in winter and spring
1993 and proceeded in 1994 by attempts to discover possible dissemination
of CLRV among beeches in the territory of the State Nature Reserve
“Vodérady Beech Forests™.

RESULTS AND DISCUSSION

To test for CLRV incidence twigs of declining beech trees were cut by the
end of winter, flushed in the greenhouse and sap extracts of newly expanded
leaves inoculated onto C. quinoa leaves.

In order to extend a very short period of time for virus transmissions li-
mited by the above method further three possible ways of virus transmission
from woody to herbaceous hosts were attempted as follows: inoculations
with homogenates prepared from the new outgrowth of leaves in the open
sampled by the end of April and in May, inoculations with homogenates of
green bark scratched from twigs and branches with symptomatic leaves and
with sap extracts from fully expanded symptoms carrying leaves sampled in
June.

The best results were achieved with the first method using twigs detached
in winter and flushed in the greenhouse. Less suitable appeared to be the
second approach while the last two methods did not reveal any reliable re-
sults.

Manual transmissions from beech leaves to C. quinoa and subsequent
transmissions from C. quinoa to C. quinoa indicated very scattered presence
of infectious virus entity in all three investigated beech stands.

The virus entity was further identified being subjected to electron micros-
copy and serological tests.

Particles of isometric morphology were measured from electron mi-
crographs of purified virus by comparison with standard dimensions of to-
bacco mosaic virus and they showed 28—-30 nm in diameter (Fig. 2).

Identity of investigated isolates with CLRV was proved by serological
tests using CLRYV isolates from birch, Betula verrucosa, and elderberry,
Sambucus nigra, identified by us earlier, as standards. Specific precipitation
lines occurred in double diffusion tests in agar gel both against the purified
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2. Electon micrograph of purified
virus preparation stained with 2%
potassium phosphotungstate, pH 7.2
(magnification 96 000x)

virus and crude infectious sap extracted from infected C. guiona leaves. It
became clear from the above results that investigated beech isolates be-
longed to CLRV.

Up to now only little has been known about frequency of virus infections
among forest trees. As the decline problem seemed to us to be the most seri-
ous ¢* the locality ..Vodérady Beech Forest™, we used this locality as a model
for onr attempts to contribute in that respect searching for CLRV occurrence.
The methodical approach was the same as described above.

Together 40 beech trees of various age exhibiting in the foregoing yecar the
decline syndrome were tested by the end of winter. Out of them seven trees
were found to be CLRV positive. CLRV was always isolated from newly
expanded leaves. We never succeeded to isolate the virus from roots of sur-
rounding soil dug out together with rootlets from the rhizosphere of CLRV
positive trees.

As far as further isometric viruses reported by Nienhaus et al. (1985)
and Winter and Nienhaus (1989) are concerned we succeeded to isolate
tobacco necrosis virus (TNV) but only from soil samples taken from the rhi-
zosphere of symptomatic beech trees (Polak. BraniSova. 1991). At that
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time we failed to detect the virus inside beech roots. Also in our latest at-
tempts we failed to detect both TNV and brome mosaic virus again.

Investigating sympomatic beech trees earlier (Polak et al., 1990) spo-
radic occurrence of threadlike particles resembling virions of poty or po-
texvirus groups was found by electron microscopy in negatively stained
specimens of homogenates prepared from newly expanded leaves. Identifi-
cation of these particles and their role in beech decline is the subject of our
present studies.
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Vyskyt viru svinutky ti'esné v bucich chitadnoucich

na uzemi Ceské republiky

Virus svinutky tiesné (CLRV) byl izolovan z chiadnoucich buki (Fagus svivatica)
zjisténveh na dvou lokalitach ve stiednich Cechdach (SPR Vodéradské buciny a vrch
Hradec v Hiebenech v prostoru Dobfise) a na jihovychodni Moraveé na svazich Bi-
Ivch Karpat. Buky infikované CLRV projevovaly habitudlni zmény — svinovani listii,
malolistost, marginalni nebo upIné zloutnuti listovvch ¢epeli a pred¢asné opadavani
listii. U starich stromt odumiraly jednotlivé vétve nebo cela Koruna.
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Jako optimdlni pro izolaci CLRV z dfevinného hostitele byla shledana metoda
zpracovani naraSenych pupenii vétvi¢ek oddélenych koncem zimy a prenesenych do
sklenikové teploty.

Identita ziskanych izolati s CLRV byla po prenosech na merlik ¢ilsky (Chenopo-
dium quinoa) prokazana sérodiagnostickymi testy dvojité difuze v agaru pii pouziti
komer¢niho antiséra proti CLRV firmy Loewe Bioche-mica a izolati CLRV z biizy
(Betula verrucosa) a bezu ¢erného (Sambucus nigra) jako standard.

nepovirus svinutky tre$né; buk; chfadnuti

Contact address:

RNDr. Zdenko Polak, CSc., Vyzkumny ustav rostlinné vyroby,
160 06 Praha 6-Ruzyné, Ceska republika, tel.: 02/360 851, fax: 02/362 952
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DISEASE RESISTANCE INDEX - A MULTI-SITE INDICATOR
OF THE EFFECTIVENESS OF PLANT GENOTYPES
AGAINST DISEASES

Josef SEBESTA, Bruno ZWATZ', Luciana CORAZZA?, Hywel RODERICK?

Research Institute of Crop Production, Prague, Czech Republic;
'Federal Institute of Plant Protection, Vienna, Austria;
2Planl>Palhology Research Institute, Rome, Italy;
3Institute of Grassland and Environmental Research, Aberystwyth, United Kingdom

Abstract: A disease resistance index (DRI) [resistance index (RI)] is proposed
as an indicator of the effectiveness of resistance of plant genotypes to various
diseases over many sites. Using data collected from the European Oat Disease
Nursery for Puccinia coronata var. avenae, Leptosphaeria avenaria and Pyreno-
phora avenae a disease resistance index was calculated as a sum of resistant (R =
= 4) and moderately resistant (MR = 3) readings at individual sites. Combined
disease resistance index (CDRI) might be then calculated as the average of all
partial indices. Different assessment methods can be overcome by using a trans-
formation scale. The DRI for a particular genotype is highest if it is resistant at
all sites and lowest if it is moderately resistant at a few sites.

disease resistance index; combined disease resistance index; effectiveness of re-
sistance; evaluation of plant diseases; oats; Puccinia coronata var. avenae;, Lep-
tosphaeria avenaria, Pyrenophora avenae; varietal reaction

Evaluating new germplasm to identify potential donors of disease resis-
tance is of prime importance in crop improvement. Obtaining information on
host reactions to pathogenic fungi and viruses from different regions where
particular discases are prevalent is especially valuable. The more informa-
tion we have regarding the effectiveness and durability of resistant donors
the better we can make decisions regarding the deployment of these resis-
tances.

Up to now we have lacked an index which uses data on the effectiveness
of different resistant genotypes between sites in different regions where the
crop is grown. The proposed discase resistance index is calculated on the
basis of resistant and moderately resistant quantitative reactions to diseases
in several European countries.
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This paper describes the discase resistance index, using data collected
from the European Oat Disease Nursery in 1990-1994, for Puccinia coro-
nata Cda. var. avenae Fr. et Led.. Leptosphaeria avenaria Weber f. sp. ave-
nae (Zwatz etal., 1994) and Pyrenophora avenae Tto & Kurib. (Sebesta
et al.,. 1995).

MATERIAL AND METHODS

The Europcan Oat Disease Nursery is a collection of oat genotypes with
resistance to different fungal and virus discases and is grown annually in
field nurseries at research or plant breeding centers throughout Europe (Se-
besta. 1990, 1991, 1993a, b). The incidence of crown rust on oats in 1990
to 1994 enabled evaluation of host reaction in Austria, Bulgaria, Czech Re-
public, France. the United Kingdom. Greece, Italy, Poland, Russia, Slo-
vakia, Spain, Sweden and the former Yugoslavia (Table I). The discase was
evaluated on leaves. The field nurserics in Austria, Czech Republic, Finland,
Germany. Italy. Poland. Russia and Sweden had sufficient infection of L.
avenaria and P. avenae for the evaluation of 58 and 63 genotypes respec-
tively each year between 1990 to 1993 (Table I, III and V).

L. avenaria was evaluated on leaves and stems while P. avenae occurred
on leaves only. Several assessment scales were used in different countries o
record disease severity, these were:

i) James® assessment key (James, 1971) (I)

ii) a 1-9 “western” scale (where 1 = no disease, up to 9 severe infection,
>70%) (W)

iii) a 1-9 “eastern’ scale (where 9 = no disease. to 1 severe infection. >70%)
(E)

Therefore to unify the assessments the following transformations of each
method were carried out:

Resistance scorec Assessment scales

Resistant (R) 4 1-4(J).1&2(W),9&8(E)
Moderately resistant (MR) 3 5-24(J),3&4 (W), 7&6 (E)
Moderately susceptible (MS) 2 25-49()).5& 6 (W). 5 &4 (E)
Susceptible (S) 1 50+ (J). 7-9 (W), 3—1 (E)

The level of incidence of the diseases at individual localities and years
was cvaluated on the basis of the occurrence on susceptible cultivars as weak
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[. Incidence (+ = low, ++ = moderate, +++ = high) of oat crown rust (Puccinia coronata Cda
var. avenae Fr. et Led.) in Europe in 1990-1994 as found in the European Oat Disease Nursery
trials

Year
Country Locality
1990 1991 1992 1993 1994
Austria Drauhofen i +
Edelhof ++ ++ ++
Fuchsenbigl + 4
Petzenkirchen - 4 +++
St. Donat ++ + 4+
Vienna 4 s
Bulgaria Sadovo -
Czech Re- | Krukanice +4 ++ ++ +
public Bystrice n. P. + +)
Praha 3 4
France Rheu B ++ +4+ +t
Germany Gross Liisewitz
Freising
G. Britain | Aberystwyth g et 44 el i
Greece Thessaloniki +++ et
Italy Rome +++ o s Fode
Poland Borow + +
Polanowice ++ - e
Strzelce an
Wielopole b ++ +4+ G4
Russia Nemchinovka Gode e
St. Petersburg g
Slovakia Pstrusa + T+
Spain Madrid
Sweden Svalof +
Yugoslavia | Kragujevac e 4 + e

linoculated with race 2635, Zinoculated
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II. Disease resistance index to oat crown rust (Puccinia coronata Cda var. avenae Fr. et Led.)
in some of the selected oat genotypes included into the EODN trials in 1990-1994 (after adjus-
ting to the same number of evaluations)

Eine/Ciiltivas Re'sistancc Number of evaluations

index R MR MS s
Pc 68 183 36 5 1 1
Pc 58 183 38 3 1 2
Rodney ABDH 183 37 3 2 1
Rodney E 179 24 3 1 1
Pc 50-2 175 37 2 3 2
Pe'39 172 34 4 2 3
Rodney D 139 20 2 5 4
Pc 61 138 24 4 5 6
Pga 138 28 3 8 5
Rodney B 136 27 2 7 6
Pg 15 136 27 4 9 4
Pc 54-1 135 20 3 5 5
Adam 42 1 2 2 T
Melys 38 4 1 S 15
Maldwyn 35 3 6 12 22
Zlatak 30 - 2 S 3
Pan 23 2 4 9 29
KR 8122 13 - 1 4 7

(1-3W. 9-7E). moderate (4—6W, 6—4E) and high (7-9W, 3—1E) (Tables I.
IIT and V). Just the data recorded at the moderate and high levels of occur-
rence of the pathogens were used for processing.

For the purpose of calculating a discasc resistance index (DRI) only the
resistant and moderately resistant evaluations were used, so that the DRI for
each genotype was the sum of number of locations with an R category score
multiplied by the resistance score and number of locations with MR category
score multiplied the resistance score, ¢.g. CAV 2648 (Table IV) a DRI of 48
for L. avenaria was calculated thus (9 x 4) + (4 x 3). In crown rust the ad-
Jjustment of the calculated DRI to the same number of 50 sites was then car-
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III. Incidence of Leptosphaeria avenaria in the European Oat Disease Nursery, 1990—-1993 as
recorded by individual cooperators

Country Locality i
1990 1991 1992 1993
Austria Drauhofen +++ ++
Edelhof + +4+
Fuchsenbigl #i +t
Petzenkirchen
St. Donat
Vienna ++ +++
Bulgaria Sadovo
Czech Republic | Bystfice n. P.
Krukanice
Praha
Finland Anttila
France Rheu
Germany Berthelsdorf +
Gross Liisewitz R
Quedlinberg +
Weihenstephan
Greece Thessaloniki
G. Britain Aberystwyth
Italy Badia Polesine ++ ++ +
Rome
Poland Danko +++
Choryn ERS
Polanowice
Wiclopole et R b
Russia Nemchinovka
Slovakia Pstruse
Sweden Svalof
Yugoslavia Kragujevac

+ = low incidence, ++ = moderate, +++ = high
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ried out. The genotypes were ranked according to their resistance index. The
combined disease resistance index (CDRI) could be calculated as the aver-
age of all indices. But it should only be used for comparisons if the numbers
of sites is constant.

RESULTS AND DISCUSSION

There was variation for resistance to P. coronata var. avenae. L. avenaria
and P. avenae within the oat genotypes included in the European Oat Di-
scasc Nursery between 1990 and 1994 (Tables 11, IV and VI). Differences
were more apparent at localities where there was a high and moderate level
of infection and only data for these localities were used to calculate the dis-
ease resistance index.

As evident from the Table II there is considerable difference in the value
of the discase resistance index to crown rust among oat genotypes planted in
the period 1990—-1994. The adjustment of the calculated DRI values to the
same number of sites cnabled more or less precise comparison of oat geno-

IV. Incidence of Leptosphacria avenaria on some of the oat genotypes included in the Euro-
pean Oat Discase Nursery in Austria, Germany, Italy and Poland (1990-1993)

Line/Cultivar Resistance Index HunbeY of svéliatioins
R MR

CAV 2648 48 9 4
Cc 4761 47 8 5
Pc 55 46 4 10
Pc 67 45 6 7
Jostrain 26 2 6
Pga 25 1 7
IL 86-4467 25 4 3
KR 3813 (CZ) 25 4 3
Rodney ABDH 15 0 S
KR 288/73 (CZ) 13 1 3
Rodney H 11 2 1
Rodney D 10 1 2
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tvpes. No error is supposed in the genotypes cultivated on the identical num-
ber of localities. The bigger inaccuracy in the calculated DRI values is sup-
posed if the difference in the number of checked sites between genotypes is
higher. The value of the DRI for crown rust ranges from over 180 down to
13 (Table IT). The highest resistance index was calculated first of all in those
genotypes that proved high effectiveness of the resistance in the seedling
stage (such as Pc 68, Pc 58 etc. — Sebesta etal., 1992).

The highest resistance index for L. avenaria occurred with CAV 2648,
followed by Cc 4761, Pc 55, Pc 67, Pc 50-2, Pc 60 and Pc 50-4, and also
IL-lines. previously identified for their tolerance to barley yellow dwarf vi-
rus. such as IL 86-6404, IL 86-4189 and IL 86-1158 (Table IV—Zwatz et
al., 1994).

Several of the IL-lines had also high DRI values in relation to Pyreno-
phora avenae; these were IL86-1158, IL 86-6467, IL 86-4189, IL 85-2069,

V. Incidence of the pathogen Pyrenophora avenae in the Europe, 1990-1993

. Year
Country Locality
1990 1991 1992 1993
Vienna ++ (+++)
Austria St. Donat Ees + (+4+)
Drauhofen ++
Czechia Kroméfiz + (++) ++
Y Hankkija +
Finland
Anttila et
Germany Salymiinde ++
Italy Rome ++ (++4) +
Choryn +++
Poland
Danko + (+++)
Wiclopole + (++) b +
Russia Nemchinovka ++ +++
Sweden Svalof ++

+ = low incidence, + (++) = low (moderate). ++ = moderate, ++ (+++) = moderate (high),

+++ = high
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VL Resistance index to Pyrenophora avenae on some of the oat genotypes included in the
European Oat Disease Nursery in Austria, Czechia, Finland, Germany, Italy, Poland, Russia
and Sweden, 1990-1993

Line/Cultivar Resistance Index et o
R MR

IL 86-1158 64 13 4
IL 85-6467 61 13 3
IL 86-4189 57 12 3
Maldwyn 56 11 4
Rodney 1 36 6 4
Minrus 35 6 -4
IL 86-4467 34 4 6
Pc 62 25 4 35
Pc 54 25 4 3
Cc 4146 24 3 43
Pen® x CAV 1376 23 2 5
Pirol 22 4 2

IL 86-6404 and IL 86-5698 (Table VI — Sebesta ctal.. 1993). The geno-
types Maldwyn. Manod, Cc 3678, Pc 61, Pc 60, Cc 4761, Pc 67, Pc 58, Or-
lando, Pg 15. Pc 39 also had relatively high values of the DRI in relation to
Pyrenophora avenae (Sebesta etal., 1993).

Since only resistant (R = 4) or moderately resistant (MR = 3) values were
used to calculate a DRI (Tables II, IV and VI), differences between geno-
types can be attributed to differences in the effectiveness of each resistant
genotype. Relatively low values indicate that there was pathogenic speciali-
zation, with a particular genotype being moderately resistant at one site but
susceptible at another. The highest values indicate that there was a high level
of resistance at a number of sites.

Despite being based on results using different assessment scales the DRI
could be of value to plant breeders as a crude method of interpreting data
from a number of disease nurseries quickly. However, an uniform assess-
ment method across sites would be desirable especially if genotypes with
partial resistances were required for breeding programmes.
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Index rezistence jako ukazatel globdlni efektivnosti odolnosti
genotypu rostliny k chorobam

Index rezistence k chorobam byl navrZen jako ukazatel Gi¢innosti rezistence geno-
typt rostlin k riiznym chorobam v globalnim méfitku. UZitim udaji ziskanych z Ev-
ropské skolky chorob ovsa pro Puccinia coronata var. avenae, Leptosphaeria
avenaria a Pyrenophora avenae byl index rezistence vypocitan jako suma rezisten-
tnich a stredné rezistentnich hodnoceni na jednolivych lokalitach a v jednolivych
letech. Kombinovany index rezistence lze vypocitat jako primér vech dil¢ich inde-
xu pro jednotlivé choroby. Riizné metody hodnoceni byly transformaci pievedeny na
jednu stupnici. Index rezistence k chorobé je nejvyssi, pokud byl genotyp rostliny
hodnocen na viech lokalitach jako odolny, a nejnizsi, jestlize byl stredné odolny jen
na jedné nebo na nékolika lokalitach. Byly identifikovany genotypy s vysokymi in-
dexy rezistence ke viem trem chorobam.

index rezistence k chorobam; kombinovany index rezistence k chorobam; G¢innost
rezistence; hodnoceni chorob rostlin; oves; Puccinia coronata var. avenae; Leptos-
phaeria avenaria, Pyrenophora avenae; odridova rcakce
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Doc. ing. Josef Sebesta, DrSc., Vyzkumny tstav rostlinné vyroby,
161 06 Praha 6-Ruzyné, Ceska republika, tel.: 02/360 851, fax: 02/365 229
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ANTIBIOSIS AS A POSSIBLE MECHANISM OF ANTAGONISTIC
ACTION OF Trichoderma harzianum AGAINST Fusarium culmorum

Jozef MICHRINA, Alla MICHALIKOVA', Tibor ROHACIK', R. KULICHOVA'

University of Agriculture, Department of z\/ficrobiologvl and Department of Plant
Protectionl, Nitra, Slovak Republic

Abstract: A dual culture test and a cellophane technique were carried out to
determine separated as well as common effects of both the volatile and non-vola-
tile antibiotics of Trichoderma harzianum on the growth of Fusarium culmorum.
The experiment was performed in a growth chamber at 25 °C, 12/12 hr light/dark
cycle with the illumination of 4 000 lux. When grown in the dual culture test
using potato-dextrose agar, all the natural isolate of 7. harzianum (B1) and its
benomyl-tolerant mutants (1T and 4T) were able to overgrow at least 2/3 of the
agar plates. Each of the 7. harzianum strain tested produced the antibiotic com-
pounds that inhibited the growth of F. culmorum. The greatest inhibition of the
radial growth of F. culmorum (46.98%) was observed when the effect of both the
volatile and non-volatile antibiotics of 7. harzianum (B1) was tested. This strain
also proved to be the most active non-volatile producer, inhibiting the growth of
F. culmorum by 42.30 %. In the presence of the volatile antibiotics of
T. harzianum, the greatest growth inhibition of F. culmorum (37.61%) was
achieved when mutant 4T was studied.

Trichoderma harzianum Rafai; Fusarium culmorum (W. G. SM) Sacc.; antago-
nism; antibiosis

Combination of both mycoparasitism and antibiotic production could ex-
plain the superior control ability of certain 7. harzianum isolates (Wilson,
1988). In general, antibiosis includes all antagonistic extracellular metabo-
lites produced by a living fungus (Wells, 1988). Dennis and Webster
(1971a, b) divided the antifungal metabolites of Trichoderma spp. into two
groups covering volatile and non-volatile antibiotics.

The purpose of this study was to determine the antagonistic properties of
the tested 7. harzianum strains against F. cu/morum. In addition, the capabil-
ity of the bioagents to produce extracellular non-volatile and volatile antibi-
otic metabolites was also studied. All experimental works were carried out
under in vitro conditions.
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MATERIAL AND METHODS

Fungal strains

Three strains of 7. harzianum Rafai were used in the experiments. The
strain 7. harzianum (B1) was isolated from the soil of Nové Zamky locality.
This strain creates the main biological ingredient of the new product
Trichonitrin that is recommended for the biocontrol of fusarioses in cereals
(Michalikova et al.. 1991). Benomyl- and carbendazim-tolerant strains
of 7. harzianum (1T and 4T) were developed by means of mutation of the
natural parental isolate Bl (Michrina et al., 1993). Pathogenic strain
F. culmorum was isolated from the roots of winter wheat, cv. Roxana. All
experimental works were carried out under the following conditions: tem-
perature 25 °C, light/dark cycle 12 hr/12 hr, illumination 4 000 lux.

Antagonism determination

A dual culture test was performed to determine the antagonistic proper-
tics of the 7. harzianum strains tested. The test was carried out according to
the method of Bell et al. (1982) using potato-dextrose agar (PDA). Due to
a lower radial growth of /. culmorum (W. G. SM) Sacc., the 7. harzianum
strains were inoculated 24 hr after inoculation of F. culmorum. Colony
spread was assayed indircctly by cutting paper sheets in the form of the
growth patterns of the colonics. The size of the area covered by cach colony,
represented by the weight of the paper, was converted to the percentage of
the total plate area occupied by either F. culmorum or T. harzianum strain
(Henis etal., 1984).

Effect of non-volatile antibiotics of 7" harzianum strains on radial growth
of . culmorum

In the first experiment, the effect of the non-volatile antibiotics of 7" har-
zianum on the growth of F. culmorum was determined according to the
method developed previously by Dennis and Webster (1971a).

In the second experiment, there was used knowledge concerning semiper-
meable property of the cellophane membranes. A 6-mm plug of the actively
growing 7. harzianum strain was placed 30 mm from the edge of Petri dish.
After 48 hr, the actual colony area of 7. harzianum was traced onto the bot-
tom of Petri dish and the cellophane membrane together with the colony of
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T. harzianum was removed. Futher, the plug of F. culmorum was placed
25 mm from the margin of the previous growth of 7. harzianum colony. Af-
ter the appropiate incubation time, a distance at which the colony of F. cul-
morum slowed down its growth was measured.

In the third experiment, the effect of the non-volatile antibiotics of 7. har-
zianum on the radial growth of /. cul/morum was determined by means of the
culture filtrates of the antagonistic fungus. The filtrates were obtained by
growing of the tested 7. harzianum strains in 250ml Erlenmayer flasks con-
taining 50 ml of synthetic medium (SM) (Okon et al., 1973) on a reciprocal
shaker at 25 °C for 6 days. The obtained culture filtrates were added to water
agar (WA) to give concentrations of 50% and 90% (v/). Amended water
agar was sterilised and poured into 9-cm diameter Petri dishes.

Effect of volatile antibiotics of 7" iarzianum on radial growth of . culmorum

The mcthod developed by Dennis and Webster (1971b) was used for
determining.

Common effect of both volatile and non-volatile antibiotics
of 7. harzianum on radial growth of F. culmorum

A technique for establishing of the common influence of the volatile and
non-volatile antibiotics of 7. harzianum was derived from the methods men-
tioned above. Petri dishes were prepared containing 20 ml of PDA. A singlc
sterile sheet of cellophane was placed aseptically over the agar in each dish
and the dishes were left overnight to allow the excess moisture to evaporate.
Disks. 6 mm in diameter, were cut with a cork-borer from the margins of a
2-day-old culture of cach 7. harzianum strain growing on PDA, and each of the
prepared plates was inoculated in a central position. After this time. the cello-
phane with adhering fungus was removed. A 6 mm disk of <. culmorum was
placed immediately on the medium, at the central position previously occupied
by the antagonist. The lid of cach dish was replaced by a bottom containing
PDA with a 2-day-old culture of 7. harzianum. The two dishes were taped to-
gether with an adhesive tape. F. culmorum growing on PDA served as a control.

Data analysis

Daily radial growth of /. culmorum in the presence of 7. harzianum anti-
biotics was calculated according to the following formula: r = r4g — ray,
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where r4g and r»4 mean the radial growth measured after 48 and 24 hr, re-
spectively. Ten replicate plates for each 7. harzianum—F. culmorum combi-
nation were used.

The percentage inhibition of the radial growth of F. culmorum was ex-
pressed as follows: () — r>/rq) x 100, where |, means the daily radial growth
of F. culmorum in control, 1, means the daily radial growth of F. culmorum
in the prence of 7. harzianum antibiotics.

Analysis of variance was performed on the data and the means were sepa-
rated using LSD-test (P = 0.05).

RESULTS

The dual culture test showed that the tested strains of 7. harzianum can be
considered as a highly antagonistic against /. culmorum (class two accord-
ing to Bell’s scale). Each 7. harzianum strain was able to stop the radial
growth of F. culmorum and to overgrow 10—15 mm zone of the pathogen’s
colony. In this way, the strain B1 colonized 60.6%, 1T and 4T occupied
59.6% and 60.4%, respectively. Overgrowing was closely associated with a
strong sporulation capacity of trichodermas. In addition, at contact zone of
both colonies, the loss of red fungal pigment of F. culmorum was also ob-

|z
e B A s 7. culmorum
VI P culmorum [ 1T

F. culmorum{ B1
EXBE F. culmorum [ 4T

15}
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non-volatile volah]e + non-volatile

Daily radial growth of F. culmorum in the presence of 7. harzianum antibiotics was calculated
according to the following formula: r = ryg — ry4, wWhere r4g and r,, mean the radial growth
measured after 48 and 24 hr, respectively. Plates were cultivated under the following conditi-
ons: temperature 25 °C, light/dark cycle 12 hr/12 hr, illumination 4 000 lux. Bars followed by
different letters are significantly different according to LSD test (P = 0.05). Each bar repre-
sents the mean of ten replications

1. Daily radial growth of F. culmorum in the presence of T. harzianum antibiotics
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served. Behind that zone, further penetration of 7. harzianum hyphae into
F. culmorum colony was observed in the form of weak antagonists’ sporula-
tion on the colony surface of the pathogenic fungus. In this way, the strain
B1 occupied 29.6%. 1T and 4T colonized 27.8% and 25.9% of the plates’
surface, respectively.

When the common effect of both the volatile and non-volatile antibiotics
of 7. harzianum was tested, it was determined that the greatest inhibition of
the radial growth of F. culmorum was observed using B1 (46.98%). 1T and
4T inhibited F. culmorum growth by 44.73% and 40.95%, respectively. In
the presence of both types of the antibiotics studied, the growth rates of
F. culmorum were significantly lower comparing with control (Fig. 1).

When the inhibition effect of either volatile or non-volatile antibiotics on
the growth of <. culmorum was studied separately, it was determined that B1
and 1T were able to produce more toxic non-volatile compounds than 4T.
Mutant 4T was proved to be the most effective volatile antibiotics’ producer.
In the presence of non-volatile metabolites, the greatest inhibition effect
(42.3%) was achieved when B1 was tested. 1T and 4T slowed down the
pathogen’s radial growth by 38.45% and 32.32%, respectively.

Each of the 7. harzianum strains studied produced into medium the non-
volatile metabolites capable of inhibiting mycelial growth of . culmorum at
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The percentage inhibition of the radial growth of F. culmorum was expressed as follows:
(ry = ro/r)) x 100, where r| means the daily radial growth of F. culmorum in control, r,
means the daily radial growth of F. culmorum in the prence of T. harzianum antibiotics. Culti-
vation conditions — see Fig. 1

2. The percentage inhibition of the radial growth of F. culmorum in response to antibiotics
produced by T. harzianum
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zone distant 4—5 mm from the margin of the previously growing colony of
T. harzianum.

Significant inhibition of the pathogen’s radial growth was also proved
when the effect of volatile antibiotics was tested. Mutant 4T produced the
volatile metabolites inhibiting the diameter of /. culmorum colony by
37.61%. 1T and B1 slowed down the pathogen’s growth by 24.71% and
21.48%, respectively (Fig. 2).

We failed to determine the inhibition effect of the non-volatile metabolites
by way of addition of the culture filtrates into water agar. It was impossible
to prepare the agar plates enriched with the metabolites of 7' harzianum. The
culture filtrates added into medium affected solidification of the agar me-
dium. After cooling, water agar kept up a pulp-like consistency even though
the concentration of the agar in medium was increased from 2% to 6%.

DISCUSSION

The dual culture test was carried out to determine the antagonistic proper-
tics of the 7' harzianum strains against the plant pathogenic fungus F. cul-
morum. This method can be assumed as a simplistic approach to understand
biological systems in disease control. However, the obtained results may
provide useful information on the degree of antagonistic variability within
Trichoderma and ability of pathogens to resist antagonism (Bell et al.,
1982).

Each of the 7. harzianum strains tested was determined to possess high
antagonistic propertics against pathogenic fungus 7. culmorum. Observed
results indicated that, besides parasitism and competition, antibiosis can also
be involved in the antagonistic action of 7. harzianum against F. culmorum.

In general, the strains of Fusarium spp. possess an attribute of increased
resistance to metabolites excreted by 7richoderma spp. (Dennis, Web-
ster, 1971a, b; Whipps, 1987; Watts et al., 1987). In our experiment,
antibiotics produced by the tested 7. harzianum strains inhibited the radial
growth of /. culmorum. Observed inhibition was closely associated with a
loss of red fungal pigment of the pathogen tested. This experiment confirmed
our previous result (unpublished data) that inhibition of the radial growth of
F. culmorum caused by common influence both of the volatile and non-vola-
tile antifungal metabolites of 7. harzianum was lower than the sum of inhi-
bition effects determined separately for both types of antibiotics. Besides
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inhibition of the radial growth of fusaria, Rohacik (1991) demonstrated
that non-volatile metabolites of 7. harzianum, strain B1, inhibited germina-
tion of the conidia of F. moniliforme.

Antibiotics produced by some Trichoderma isolates have fungicidal as
well as fungistatic effects (Dennis, Webster. 1971a). Therefore, this
phenomenon may be partly responsible for the obtained level of disease con-
trol. In addition, naturally produced fungicides, or their analogues. may be de-
veloped and formulated for comercial use (Lewis, Papavizas, 1987).
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Antibiéza — moZny mechanizmus antagonizmu
Trichoderma harzianum K Fusarium culmorum

Pestovanim hub v systéme protirasticich kultir sme stanovili vysoky stupeii an-
tagonizmu testovanych kmenov 7. harzianum k fytopatogénnej hube F. culmorum.
Antagonistické pdsobenie nativneho izolatu 7. harzianum (B1) a jeho dvoch beno-
myl-tolerantnych mutantov (1T a 4T) spoc€ivalo v zastaveni radialneho rastu huby
F. culmorum a v naslednom prerastani povrchu kolénie patogéna. Vsetky tri testova-
né kmene 7. harzianum vylucovali do prostredia extracelulame metabolity antibio-
tickej povahy inhibujice rast F. culmorum. Najvy$siu mieru inhibicie radialneho
rastu F. culmorum (46, 98 %) sme pozorovali vplyvom prchavych a neprchavych
metabolitov kmena B1, pri ktorom bola si¢asne stanovena aj najvy3$ia inhibicia ra-
dialneho rastu F. culmorum pésobenim neprchavych metabolitov (42,30 %). Prchavé
metabolity s najvy3$im inhibiénym ucinkom na rast fytopatogénneho kmena F. cul-
morum (37,61 %) vyluCoval mutant 7. harzianum 4T.

Trichoderma harzianum Rafai; Fusarium culmorum (W. G. SM) Sacc.; antagoniz-
mus, antibioza
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Ing. Jozef Michrina,CSc., Vysoka Skola polnohospodarska,
Agronomicka fakulta, Trieda Andreja Hlinku 2, 949 76 Nitra, Slovenska republika,
tel.: 087/601 kl. 434, fax: 087/411 451
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COMPARISON OF CHLOROPHYLL FLUORESCENCE
AND CHLOROPHYLL CONTENT
IN TRIAZINE-RESISTANT AND -SUSCEPTIBLE
COMMON GROUNDSEL (Senecio vulgaris)

Daniela CHODOVA, Jan MIKULKA, Marie KOCOVA'

Research Institute of Crop Production, Prague; Ichartes University,
I<aculty of Natural Sciences, Prague, Czech Republic

Abstract: Chlorophyll @ + b content and « : b ratio were compared in common
groundscl (Senecio vulgaris L.), both atrazine susceptible and resistant. The re-
sistant biotype had a higher content of total chlorophyll (insignificant differ-
ences) within 3 to 8 weeks after sowing, the differences in chlorophyll @ : b ratio
were not significant. Chlorophyll {luorescence was measured on healthy, well-
-developed intact leaves using a wavelength compatible with photosystem II on
a fluorometr SF-30. The evaluated characteristic involved initial fluorescence
(Fo), peak value (Fp) and vanable tluorescence (Fv, i.e. Fo : Fp ratio). We have
obscrved, that changes in fluorescence levels were not correlated with plant age.
Within 3 to 8 weeks after sowing, Fo and Fv were significantly higher in the
resistant biotype. After atrazine application at a rate of 10~ M to both biotypes,
Fv and I'o incresed significantly in 24 hours in the susceptible biotype. Resistant
common groundsel, the occurrence of which was demonstrated in the territory of
the Czech republic, shows worse growth characteristics as a result of disorders
of the photosynthetic function, particularly in photosystem II.

Senecio vulgaris L.; fluorescence of chlorophyll; chlorophyll « + b; resistance
and susceptibility to atrazine

This paper is a part of complex rescarch into weed resistance, focused
either on practical weed eradication or on resistance constitution (Mi-
kulka, Chodova, 1992). It is a follow up of our previous communica-
tion dealing with some biological and physiological differences between
common groundsel resistant or susceptible to the herbicide atrazine when
grown in a climatic chamber under standard conditions (Chodova, Mi-
kulka. 1992) or when grown under natural climatic conditions (Cho-
dova ctal., 1993). Experiments demonstrated that the resistant biotype of
common groundsel exhibited a decrease in these values in comparison with
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the sensitive biotype: percentage germination, length of aboveground parts,
leaf number, fresh weight and dry weight of aboveground parts and roots.

In the chloroplasts of atrazine resistant weeds the 32-kD polypeptide of
photosystem II, where herbicides are bound, has been modified. The worse
growth parameters of resistant weeds are related to the modification of their
chloroplasts and to disorders of photosynthetic system II (Holt, 1988;
Chodova etal., 1993). A lower photochemical activity of chloroplasts and
a decrease in net assimilation rate were found in resistant common ground-
sel.

In connection with these results, to evaluate other differences between the
two biotypes of common groundsel, especially with respect to photosystem
I1, fluorescence characteristics were determined in both biotypes at definite
intervals after sowing and after atrazine applications, chlorophyll determi-
nation being added. Changes in leaf chlorophyll fluorescence are due to
changes in photosynthetic activities, e.g. Holt (1988). The experience was
formely taken into account for diagnostics of sensitive and resistant weeds
(Chodova, Mikulka, 1992). Chlorophyll fluorescence is also a suitable
indicator of plant stress or injury (including injuries by herbicides) as re-
portede.g. Lichtenthaler (1990).

MATERIAL AND METHODS

Experimental Plant

Common groundsel (Senecio vulgaris L.), susceptible and resistant bio-
types were obtained from collection of seeds on the plants that emerged after
sowing of the two biotypes into containers. Susceptible biotypes come from
plots of the Rescarch Institute of Crop Production at Prague-Ruzyné, while
resistant biotypes are from an apple orchard Bore€ in Lovosice district. The
biotypes were detected by a fluorescence method (Chodova, Mikulka,
1992),

Plant Growth

Seeds of both biotypes were planted in May, 30 achenes per container
(18 x 18 cm) filled with top soil. After emergence the number of plants was
thinned to 20 individuals per container. There were 10 containers for each
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biotype. The plants were grown in natural climatic conditions and watering
was regular.

Chlorophyll Content

Plant samples were taken from 3 to 8 wecks after sowing. The content of
chlorophyll was determined according to Arnon (1949). Disks 8 mm in
diameter were cut from the leaves, six disks for each variant in four replica-
tions. Chlorophyll was extracted in 80% acetone, its content was measured
at three wavelengths 645 nm, 663 nm and 710 nm. The results were recalcu-
lated per unit area of leaf tissue.

Herbicide Application

In an experiment in which changes in fluorescence were investigated as
depending upon herbicide action the plants were sprayed with a hand ato-
mizer: Zeazin DP 50 was applied at a concentration of 10-3M so that the con-
tent of atrazine corresponded to 2 kg per ha as active ingredient.

Leal Samples

Five healthy well-developed leaves from the susceptible and resistant bio-
type were taken within 3-8 weeks after sowing for fluorescence measure-
ments. Beside the leaves of treated plants, leaves of untreated plants were
also taken after herbicide application (control).

Fluorometer SF-30 and the Principle of the Method

The method of fluorescence measurements was modified with regard to
the use of a fluorometr SF-30 Richard Brancker (Canada). The instrument
contains a red, high intensity light emitting diode (LED) to provide mono-
chromatic illumination centred upon 670 nm and coaxially mounted diode
sensor. The photocell uses the LED as a lens to collect the fluorescent radia-
tion from the plant leaf. This light is filtered before detection and amplifica-
tion for further processing by the control unit. If a chlorophyll — bearing
plant is dark adapted and then suddently illuminated, there will be a period
of fluorescenc activity, which is related to the mechanism of photosynthetic
encrgy conversion. The relative parameters of fluorescence induction curve
after illumination are initial fluorescence (Fo), the peak value (Fp) and ter-
minal value (Ft) at the end of data collection.
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Fluorescence Measurement

A box was made from foam polystyrene. There were several slots some-
what larger in diameter that is the size of the instrument probe. The leaves
were inserted into the slots and the box was covered with a polystyrene lid.
After a spell 600 s while the leaves were in dark, the probe was placed on the
leaf in the slot. F, and Fp value werc obtained after illumination (intensity
7 w/m?) for 180 s and variable fluorescence (Fv), i.e. Fo : Fp ratio was cal-
culated.

Statistical Evaluation

t-testwasused (Hruby, Konvicka, 1954). The differences in f-values
arc significant for P <0.05.

RESULTS AND DISCUSSION

The results of our experiments were arranged in tables and graphs. Table I
shows chlorophyll a + b content in g chlorophyll per m2.10-2, Fig. 1 shows
a comparison of chlorophyll @ : b ratio in both biotypes.

I. Chlorophyll a + b content of leaves of susceptible and resistant biotypes of Senecio vulga-
ris L. (in g.m_‘.]()_z)

Weceks after sowing 3 4 5 6 i 8
Susceptible 27.60 30.03 28.00 27.14 19.61 19.21

Resistant 29.14 32.33 29.11 29.51 21.13 20.45

P (biotype R
as compared with biotype S)

n = 6; R = resistant; S = susceptible
- not significant
* significant difference

The resistant biotype had a higher content of chlorophyll (a + b) on all
dates after sowing, the differences not being significant. This is in keeping
with the results reported by Vaughn and Duke (1984), who analyzed the
chloroplast ultrastructure of susceptible and resistant plants of pigweed and
lambsquarters and found out a greater percentage of grana containing larger
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1. Chlorophyll a : b ratio of the resistant
biotype of Senecio vulgaris L. in the percent
of susceptible biotype
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i 4 5 6 7 8
week 2fter sowing

numbers of thylakoids per granum in the resistant chloroplasts. Chlorophyll
a : b ratio was lower in the resistant biotype, the difference not being signifi-
cant. Lemoine et al. (1985) also determined a lower chlorophyll a : b ratio
at a level of significance in three weed species. Hobbs (1987) did not find
any differences in chlorophyll content and in chlorophyll @ : b ratio between
the biotypes of rape. Lemione etal. (1985) compared the results of studies
dealing with chloroplast analysis and they drew a conclusion that some dif-
ferences in the results were due to different growth conditions. E.g. in black
nightshade a significant decrease in chlorophyll a:b ratio was demonstrated
in the resistant biotype only if the intensity of illumination was lower in the
course of vegetation.

Table IT shows relative values of initial (Fo) and variable fluorescence
(Fv), in Fig. 2 this data in percent is plotted for the time intervals after sow-
ing.

All fluorescence values were recorded at the wavelength compatible with
photosystem II. We have obtained that changes in fluorescence levels were
not correlated with plant age. The value Fo (initial fluorescence) was signifi-
cantly higher in the resistant biotype within 3 to 7 weeks after sowing. This
value reflects a rapid reduction in the primary electron acceptor of photosys-
temII (Krause, Weis, 1991). Sometimes it is also called constant fluo-
rescence (Lichtenthaler, Rinderle, 1988). A significantly higher
value Fo : Fp also called variable fluorescence (Fv), was determined in the
resistant biotype of common groundsel. It characterised slower electron
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II. Leaf chlorophyll fluorescence Fo and Fv from intact leaves of susceptible and resistant
biotypes of Senecio vulgaris L.

Weeks after sowing 3 4 5 6 7 8
Susceptible Fo 1291 1 456 1286 1366 1345 1070
Resistant Fo 1648 1691 1523 1 604 1552 1085

P (biotype R as compared

p : * * * * * _

with biotype S)
Susceptible Fv 0.35 0.37 0.38 0.39 0.40 0.41
Resistant Fv 0.39 0.39 0.42 0.42 0.43 0.42
P (biotype R as compared * " . 4 = 3
with biotype S)

n=98

* significant difference

— not significant

Fo = initial relative fluorescence R = resistant

Fp = peak relative fluorescence S = susceptible

transport in photosystem II as a result of changes in thylakoids of resistant
chloroplasts (HoIt, 1988). These results document disorders in the photo-
chemical activity of chloroplasts on photosystem II, which was demon-
strated in common groundsel (Chodova, Mikulka, 1992 ), pigweed and
annual bluegrass (Chodova ctal., 1990). The lower values of net assimila-
tion rate in resistant common groundsel, in comparison with the susceptible
biotype, were reported in our paper (Chodova, Mikulka, 1992).
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Fig. 3 shows changes in fluorescence in both biotypes of common ground-
sel after atrazine applications at time intervals 0.5,1, 2 and 24 hours.

09 susceptible 3. Relative values of var.lable

b —— tesistart fluorescence (Fv) of resistant and
/ susceptible biotype of Senecio vulgaris L.
after application of atrazine

0.8

0.7

0.6

Fv

0.5

0.4

03 ‘ . ,
05 1 2 24

hours in 0.0001 M atrazine

The value of Fv was proportionally increased in the susceptible biotype
and was decreased in the resistant biotype with the length of atrazine action.
A significant increase in Fv (Fo : Fp ratio), which is reflected in disorders of
the function of photosystem II, occurred in the susceptible biotype as a result
of atrazine uptake (24 hours). Different fluorescence characteristics in both
biotypes arc an outcome of chloroplasts reaction to atrazine. The increase of
variable fluorescence due to another stress factor (dehydration) was reported
inbeanby Havaux and Lannoye (1985).

Our results are in agreecment with the opinion (Richard etal., 1983) that
chlorophyll fluorescence measurements are a suitable method of determi-
ning herbicide effects on intact plants in the inhibitors of photosynthetic
electron transport. Those authors focused their experiments also on determi-
nation of fluorescence terminal value (Ft).

The results of fluorescence measurements in both biotypes of common
groundsel confirmed our opinion that in the resistant biotype of common
groundsel, the occurrence of which has been demonstrated in the territory of
the Czech republic, deterioration of growth characteristics and overall vital-
ity was due to changes in chloroplast structure related to disorders of their
phosynthetic function particularly in photosystem II. As the differences in
the photochemical activity of chloroplasts and assimilation rate were higher
in the two biotypes at higher light intensities in our previous experiments, we
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must take into account when evaluating the differences between the biotypes
the higher photosensitivity of resistant chloroplasts as reported in kohlrabi
and rape e.g. by Sundby etal. (1993). We support an opinion that chloro-
plasts of weeds resistant to triazines have the characteristics described by
Lichtenthaler and Rinderle (1988) as chloroplasts of “shadow type®.
Even though we have been investigating weed resistance from physiological
aspects for many ycars, it is apparent that these investigations should go on.

References

ARNON, D. I.: Cooper enzyme in isolated chloroplasts. Polyfenoloxidase in Beta
vulgaris. P1. Physiol., 24, 1949: 1-15.

HAVAUX, M. — LANNOYE, R.: Effects of dehydration on the photochemical
function of thylakoids in bean leaves. Photosynthetica, 19, 1985: 388-396.
HOBBS, S. L. A.: Comparison of photosynthesis in normal and triazin-resistant
Brassica. Can. J. Plant Sci., 67, 1987: 457-466.

HOLT, J. S.: Reduced growth, competitiveness and photosynthetic efficiency of
triazine-resistant Senecio vulgaris from California. I. Appl. Ecology, 23, 1988:
307-318.

HRUBY, K. - KONVICKA, O.: Polni pokusy, jejich zakladani a hodnoceni. Olo-
mouc, SLU 1934: 373.

CHODOVA, D. - MIKULKA, I.: Comparing some biological and physiological dif-
ferences of susceptible and resistant common groundsel. Ochr. Rostl., 28, 1992:
263-272.

CHODOVA, D. - MIKULKA, I. - HAK, R.: Zmény v aktivit¢ Hillovy reakce,
fixaci CO3 a obsahu celkovych cukrii u laskavee ohnutého a lipnice roéni rezistent-
nich a citlivych vici herbicidu atrazin. Ochr. Rostl., 26, 1990: 127-134.
CHODOVA, D. - MIKULKA, I. - KOCOVA, M.: Different growth of two biotypes
of common groundsel grown in natural climatic conditions. Rostl. Vyr., 39, 1993:
889-894.

KRAUSE, G. H. —= WEIS, E.: Chlorophyll fluorescence and photosynthesis: The ba-
sics. A. Rev. Pl. Physiol. P1. Mol. Biol., 42, 1991: 313-349.

LEMOINE, Y. - DUBACO, I. P. - ZABULON, G. - DUCRUET, I. M.: Organiza-
tion of the photosynthetic apparatus {rom triazine-resistant and -susceptible biotypes
of several plant specics. Can. I. Bot., 64, 1985: 2999-3007.

LICHTENTHALER, H. K.: Applications of chlorophyll fluorescence in stress
physiology and remote sensing. In: STEVEN, M. — CLARK, J. A. (Eds.): Applica-
tion of Remote Sensing in Agriculture. London, Butterworths Sci. Ltd. 1990:
287-305.

192


Polyfenoloxida.se

Ochr. Rostl., 31, 1995 (3) : 185-194

LICHTENTHALER, H. K. — RINDERLE, U.: The role of chlorophyll fluorescence
in the detection of stress conditions in plants. Crit. Rev. Analyt. Chem., 19, 1988:
29-85.

MIKULKA, I. — CHODOVA, D.: Rozdilna citlivost dvou biotypi merliku bilého
(Chenopodium album) vici herbicidim inhibujicim fotosyntézu. Ochr. Rostl., 28,
1992: 61-70.

RICHARD, E. P. = GOSS, J. = ARNTZEN, CH. I. - SLIFE, F.: Determination of
herbicide mhibition of photosynthetic electron transport by fluorescence. Weed Sci.,
31,1983: 361-367.

SUNDBY, C.- CHOW, W. S. — ANDERSON, I. M.: Efects on photosystem II
function, photoinhibition, and plant performance of the spontaneous mutation of se-
rine-264 in the photosystem II reaction center D1 protein in triazine-resistant Bras-
sica napus. Plant Physiol., 103, 1993: 105-113.

VAUGHN, K. C. - DUKE, S. O.: Ultrastructural alternations to chloroplasts in
triazine-resistant weed biotype. Physiol. Plant., 62, 1984: 510-520.

Received March 30, 1995

Porovnani chlorofylové fluorescence a obsahu chlorofylu
u starCku obecného (Senecio vulgaris) rezistentniho a citlivého
vuci atrazinu

Byl sledovan obsah chlorofylu a nékteré fluorescencni charakteristiky u starcku
obeeného (Senecio vulgaris L.) citlivého a rezistentniho vici atrazinu. Citlivy biotyp
je ptivodem z pozemkit VURV v Praze-Ruzyni, rezistentni biotyp z ovocného sadu
Bore¢ na Lovosicku. Biotypy byly rozliseny metodou pomalé fluorescencéni indukce.

Rostliny byly péstovany v piirozenych klimatickych podminkach v kontejnerech.
V tydennich mtervalech byl sledovan obsah chlorofylu a nékteré fluorescenéni cha-
rakteristiky. Bvly porovnany zmény fluorescence chlorofylu u obou biotypt v inter-
valech 0,5; 1: 2 a 24 h po postiiku rostlin 10°M atrazinem.

Rezistentni biotyp starcku obecného vykazoval v intervalech 3-8 tydnii po vysevu
vy$si obsah chlorofylu (rozdily nepriikazné), rovnéz rozdily v poméru chlorofylu
a : b byly nepriikazné. Vysledky mohou souviset se zvy3enim poc¢tu gran v lamelach
chloroplastii rezistentniho starcku.

Na zdravych, dobfe vyvinutych intaktnich listech byla méfena fluorescence chlo-
rofylu pii vinové délce, ktera odpovida fotosystému II na fluorometru SF-30. Byly
hodnoceny relativni fluorescenéni charakteristiky: zakladni fluorescencni zvyseni
Fo, které je zpuisobeno rychlou redukci primarniho akceptoru elektront fotosysté-
mu II. Dale pik (Fp), ktery odpovida maximu fluorescence a variabilni fluorescence
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(Fv), ktera se vyjadiuje pomérem Fo : Fp. V intervalu 3-8 tydnt po vysevu byly
prukazné vy3si Fo a pomér Fo : Fp u rezistentniho biotypu, coZ je spojeno s poma-
lej$im elektronovym transportem ve fotosystému II v diisledku zmén thylakoidt u re-
zistentniho biotypu. Po o3etfeni obou biotypt atrazinem se za 24 h pritkazné zvysily
hodnoty Fv i Fo u citlivého biotypu v disledku prijmu herbicidu a nasledného naru-
Seni transportu elektronti ve fotosystému II.

Zjisténi rozdilnych fluorescencnich charakteristik doplnilo vysledky predchozich
sdéleni o horsich riistovych charakteristikach, sniZeni rychlosti fotosyntézy a snizeni
fotochemické aktivity chloroplasti rezistentniho star¢ku obecného a umoznilo vy-
slovit nazor, Ze rezistentni staréek obecny, prokézany na tizemi Ceské republiky,
vykazuje zhor$eni riistovych charakteristik v disledku naruseni fotosyntetickych
funkci, zejména fotosystému II.

Senecio vulgaris L.; fluorescence chlorofylu; chlorofyl a + b; rezistence a citlivost
vici atrazinu

Contact address:

RNDr. Daniela Chodové, CSc., Vyzkumny tstav rostlinné vyroby,
161 06 Praha 6-Ruzyné, Ceska republika, tel.: 02/360 851, fax: 02/365 229
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U(','INNOS'!‘ FUNGICIDU A JEJICH MOZNE FYTOTOXICKE
PUSOBENI V OCHRANE PSENICE OZIME
PROTI BRANICNATCE PLEVOVE (Stagnospora nodorum)

Fungicidal Efficacy and Possible Phytotoxicity in Winter Wheat
Protection against Septoria Glume Blotch (Stagnospora nodorum)

Ludvik TVARUZEK, Marie VANOVA, Karel KLEM

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

Abstract: The results of trials were obtained in testing responses of various win-
ter wheat varieties to fungicide treatments against Septoria leaf blotch (Stagono-
spora nodorum Berk.). The trial was established under artificial infection with
the pathogen in the field. The final productivity in individual treatments was
highly significantly affected by both the variety and the fungicide used in all
years. Visible development of infection after fungicide treatments was evaluated
on the basis of the ADPC parameter which provided clear information on differ-
ences among the products used and varieties tested. The varieties Sparta and
Viginta responded by high yield increases in various treatments of the trial. Zdar,
Hana, Asta, Bruta, Mona and Vlada showed, in a number of cases, yield losses
as compared to an untreated infected variant using both active ingredients of
contact and systemic effects.

winter wheat; Septoria leaf blotch; fungicidal protection; phytotoxicity

Abstrakt: Byly zkouSeny reakce riznych odrid p3enice ozimé na oSetfeni
fungicidy proti brani¢natce plevové (Stagonospora nodorum Berk.). Pokus byl
zalozen v polnich podminkach pi1 umélé infekci patogenem. Koneéna produktiv-
nost jednotlivych pokusnych variant byla ve viech letech vysoce prikazné ovliv-
néna jak odriidou, tak pouzitym fungicidnim pripravkem. Hodnoceni vizualné
patmého vyvoje napadeni po oSetfeni bylo provadéno na zéklade vypoctu para-
metru ADPC, ktery poskytl zfetelnou informaci o rozdilech mezi pouZitymi pri-
pravky 1 zkouSenymi odriidami. Odriidy Sparta a Viginta reagovaly vysokym
vynosovym nariistem v riiznych variantach pokusu. Odridy Zdar, Hana, Asta,
Bruta, Mona a Vlada vykazaly v fadé ptipadi sniZeni vynosu proti neosetiené,
infikované varianté, a to pro ué¢inné latky jak s kontaktnim, tak i se systémovym
u¢inkem. MozZna vysvétleni téchto projevi fytotoxicity jsou diskutovana.

pSenice ozima; brani¢natka plevova; fungicidni ochrana; fytotoxicita
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Zavedeni novych formulaci fungicidnich G€innych latek na bazi triazoli
pfi osetfovani porosti pSenice mnohdy zajiStovalo vysoké a kvalitni vynosy
(Verreet, Hoffman, 1989).

Tyto pripravky, aplikované v rangjSich fazich vyvoje, popt. pii rozdéleni
davky do dvou termint aplikace, podstatné snizuji intenzitu rozvoje napade-
ni na praporcovém listu, ktery ma z pohledu tvorby vynosu rozhodujici vy-
znam. Dal$im efektem oSetfeni je minimalizace napadeni klasu, celkové pak
prodlouZeni latentni periody patogena (obdobi od priuniku do tkané hostitele
po dosazeni plné sporulace). jinymi slovy preventivni u¢inek.

Znacna pozornost byla doposud vénovana diagnostice patogena a stanove-
ni prahovych hodnot jeho vyskytu, indikujicich spravnou dobu aplikace fun-
gicida (Schofl etal., 1994; Verreet, Hoffmann, 1989). Rada autori
studovala rozdily v G¢innosti mnoha pouzivanych pfipravki na branic-
natky (Eynard, Shephard, 1990; Jordan etal., 1986;Jaczewska-
-Kalicka etal., 1994). Doposud vSak existuje jen malo informaci o znac-
nych rozdilech v reakci odriid na fungicidni osetieni (Peltonen, Karja-
lainen, 1992; Sutton, Roke. 1984), které mohou vykazovat Siroké
spcektrum reakénich typu — od vysoce efektivni odezvy az pro projevy fyto-
toxicity.

Tato prace byla zaméiena na studium genotypové podminénych reakci na
fungicidni oSetfeni za pouziti odrid psenice ozimé liSicich se v rezistenci
(popf. toleranci) k napadeni .S. nodorum.

MATERIAL A METODY

Polni pokus byl zalozen v podminkach umélé infekce brani¢natkou plevo-
vou (Stagonospora nodorum Berk.) v letech 1992 az 1994.

V roce 1992 byly k pokusu pouzity odriidy pSenice ozimé Viginta, Hana,
Branka, Sparta a Zdar. O¢kovani rostlin bylo provedeno ve fazi DC 49
a v Casovém odstupu 10 az 12 dnu byly aplikovany fungicidy Folicur Plus
375 EC, Sportak 45 EC a Alto Combi 420 SC. Prehled pouzitych pripravki,
jejich ucinnych latek a pouzitych davek je uveden v tab. L.

V roce 1993 byly odriidy Hana, Sparta, Viginta a Zdar ockovany pfiblizné
ve shodné ristové fazi jako v roce predeslém. Nasledné byly aplikovany pri-
pravky Folicur Plus 375 EC. Bravo 500, Tilt 250 EC, Alto Combi 420 SC,
Alert a Sportak 45 EC a kombinace piipravki Bravo 500 + Tilt 250 EC
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[. Pouzité pripravky a jejich davkovani - A list of used products and its dose

Pripravek! Uginna latkaZ Dévka na 1 ha3 Vyrobee?
Folicur Plus 375 EC tebuconazol + triadimenol 0,751 Bayer
Sportak 45 EC prochloraz 1,01 AgrEvo
Alto Combi 420 SC | cyproconazol + carbendazim 0,51 Sandoz AG
Bravo 500 chlorthalonil 2,21 ISK Biotech.
Tilt 250 EC propiconazol 0,51 CIBA
Tango epoxiconazol + tridemorph 1,01 BASF
Opus epoxiconazol 1,01 BASF
Alert flusilazol + carbendazim 1,01 DuPont

Iproduct; Zeffective agent; *dose per ha; *producer

(1,0 +0,5; 1,5 + 0,3: 1,0 + 0,3 1/ha), Bravo 500 + Alert (1,0 + 0,5; 1,0 +
+ 1.0 1/ha) a Bravo 500 + Tango (1,0 + 0.4; 1.0 + 0.8 1/ha).

V roce 1994 byly do pokusu zafazeny odridy Asta, Bruta, Livia, Mona,
Samanta, Siria, Vlada. Vega a novoslechténi KM-1162. Porosty byly oSetie-
ny pfipravky Sportak 45 EC, Tango a Opus opét v ¢asovém odstupu 10 dni
od umélého naockovani rostlin.

Kazda varianta pokusu byla zaloZena vysevem do hnizd o 20 rostlinich
v osmi opakovanich. Rostliny byly oCkovany postfikem suspenzi konidii
S. nodorum o koncentraci 6.10° ml™'. PouZity izolat pod pracovnim oznadeni
HB-8-93 pochézel z populace Horni Be¢va. Pro rychly vyvoj infekce byly
po inokulaci na 48 hodin instalovany foliové kryty (Tvaruzek, 1991).

Tyden po aplikaci fungicidi bylo zapoc¢ato vizudlni hodnoceni napadeni
vegetacnich organu. a to zvI1ast pro klas, praporcovy list a ostatni listova
patra, podle modifikované stupnice James, 1971). Hodnoceni bylo 2 az
3krat opakovano v tydennich intervalech a zjisténé vysledky byly vyjadieny
plochou po kiivkou vyvoje choroby (ADPC), stanovenou podle vzorce:

ADPC=( Y (X, +X,/2)(t;,, — 1)

i=1

kde: A, - hodnota napadeni chorobou u i-t¢ho pozorovani
t - — Cas vednech
n - celkovy pocet méieni
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Po ru¢ni sklizni byla zji$§téna primérna hmotnost zrna klasu (v g) a vypo-
¢itany jeji odchylky po aplikaci fungicidi ve srovnani s napadenou, ne-
oSctrenou kontrolou. Vysledky byly zpracovany analyzou variance.

VYSLEDKY

Analyza variance, vypoctena samostatné pro jednotlivé roky pokusu, pro-
kazala ve vSech pfipadech vysoce prikkazny vliv obou sledovanych zdroju
proménlivosti (odridy i pouzitého fungicidu) na zmény produktivnosti klasu
(tab. II).

II. Analyza variance zmén produktivnosti klasti po o3etieni fungicidy v jednotlivych letech —
ANOVA of ear productivity changes after fungicide spraying in particular years

Rok! Zdroj variability? DF MS Priikaznost?
odriida’ 8 0,18 *x
1992 :
fungicid” 11 0,48 *x
odriida 3 6,55 ek
1993
fungicid 13 0,15 ¥
odriida 8 0,73 L
1994
fungicid 3 0,63 %

** prukaznost pii — significant at: o = 0.01

) s oo 4 . 5 o
lyear; 2source of variation; “significance; *variety; - fungicide

Vyvoj napadeni klasu, vyjadieny podle vypoctenych hodnot ADPC, byl
v roce 1992 vétSinou pouzitych pripravku n€kolikandsobn¢ snizen (tab. III).
Nejnizsi hodnoty bylo dosazeno po aplikaci piipravku Tango. Nejvyssi. kte-
ra v8ak nedosahla ani 50 % hodnoty kontrolni varianty, byla po postiiku pfi-
pravkem Alto Combi 420 SC. Napadeni spodnich listovych pater bylo
relativné nejvys$si, s pomérmé malou redukci hodnoty ADPC pro pfipravek
Folicur Plus 375 EC. coz bylo zpusobeno vy$§im vyvojem symptomu napa-
deni proti kontrole na listech u péti odriid. Nejzdravéjsi praporcové listy mé-
ly rostliny oSetfené ptipravkem Sportak 45 EC.

Odridy psenice ozimé se odlisovaly vyvojem symptomi na jednotlivych
rostlinnych organech. Z odrid byla nachylna v klasech Vlada a Ilona, na
listech pak Viginta, Sparta, Vlada a Ilona.
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III. Hodnoty parametru ADPC v roce 1992 — ADPC-parameter values in 1992

Varianta' Rostlinna cast® | V iginta Hana Branka | Sparta Zdar Vlada | Regina Ilona Sofia | Primer’
Klas® 350 350 560 385 262.5 | 700 350 560 350 4297

Kontrola* praporcovy list® 962.5 | 1925 | 6125 | 700 1925 | 9625 | 1925 | 962,5 | 525 589.2
ostatni listy’ 1 400 875 | 1137.5 | 1400 962,5 | 1400 |11375 |1400 |1137,5 | 12056

klas 35 157.5 | 140 35 157.5 | 2975 | 1575 | 140 105 136,1

Folicur Plus | praporcovy list | 1050 350 350 700 105 350 140 700 2975 | 4492
ostatni listy 1 400 400 | 1312,5 | 1400 612,5 | 1400 700 | 1050 4375 | 10792

klas 157.5 | 1575 | 105 35 105 1925 | 2625 | 1575 | 105 141,9

Sportak praporcovy list 700 1925 | 350 350 105 2975 | 140 385 140 2956
ostatni listy 1050 4375 | 1050 612.5 | 612.5 [1050 525 787,5 | 6125 | 748,6

Klas 105 105 262.5 | 262.5 | 1575 | 385 157.5 | 157.5 | 105 188.6

Alto Combi | pranorcovy list 350 2975 | 385 297.5 | 105 385 140 350 612,5 | 3247
ostatni listy 1050 700 787.5 | 7875 | 6125 | 1050 525 700 700 768,1

klas 35 105 157.5 35 35 262.5 35 87.5 | 105 953

Tango praporcovy list 700 297.5 140 350 140 350 2975 | 6125 140 336,4
ostatni listy 1050 700 700 | 1050 700 | 1050 437,5 | 700 700 787,5

. 3 4 5
'variant; 2pzm of plant; “average; control; “ear;

6 7
°flag leaf; ‘other lcaves

80TS61:(£) S661 ‘1€ “NSOY TYo0
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IV. Hodnoty parametru ADPC v roce 1993 — ADPC-parameter values in 1993

Varianta! Rostlinna &ast? Hana Sparta Viginta Zdar Priimér?

klas 3 192,5 330 192,5 137,5 213,1

Kontrola® praporcovy list®| 192,5 687,5 412,5 192,5 371,3
ostatni listy ¢ 550 825 825 412,5 653,1
klas 55 137,5 55 55 75,6

Bravo praporcovy list | 110 192,5 330 137,5 192,5
ostatni listy 330 412.5 412.5 275 357,5
klas 55 137.5 110 55 89.4

Sportak praporcovy list | 110 192,5 192,5 110 151,3
ostatni listy 275 4125 4125 192,5 323,1
klas 110 110 137.5 55 103.1

Tilt praporcovy list | 110 192,35 192,5 55 137,5
ostatni listy 275 550 550 192,5 391,9
klas 55 55 55 55 55.0

Alto Combi praporcovy list | 55 192.5 192,5 55 123,8
ostatni listy 192.5 275 275 192.5 233.8
Klas 110 55 0 0 41,3

Folicur Plus praporcovy list | 55 275 110 0 110,0
ostatni listy 192.5 275 275 110 213,1
klas 55 55 192,5 55 89.4

Bravo + Tilt

(1,0 + 0,3) praporcovy list 110 192.5 412,5 55 192,5
ostatni listy 192.5 4125 4125 192,5 302,5
klas 55 110 55 55 68,8

Bravo + Tilt

(1,5+0,3) praporcovy list 60,5 275 110 55 125,1
ostatni listy 143 4125 275 192,5 255,8
klas 55 55 55 55 55,0

Bravo + Tilt

(1,0 + 0,3) praporcovy list | 110 192,5 110 55 116,9
ostatni listy 1925 4125 4125 192,5 302,35
klas 1925 55 137.5 55 110,0

Bravo + Alert

(1,0 +0,5) praporcovy list | 110 412,5 412,5 110 261,3
ostatni listy 4125 550 687,5 412,5 515,6
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Pokr. tab. IV — Table I'V continues

Varianta' Rostlinna &ast? | Hana Sparta | Viginta Zdar Priimér?

klas 55 55 55 55 55,0

Bravo + Alert )

(1,0 + 1,0) praporcovy list 55 330 192,5 55 158,1
ostatni listy 192:5 412,5 412,5 412,5 357,5
klas 55 110 192,5 55 103,1

Bravo + Tango )

(1,0 + 0,4) praporcovy list | 110 192,5 192,5 110 151,3
ostatni listy 275 412,5 275 275 309,4
klas 0 55 110 55 55,0

Bravo + Tango .

(1,0 + 0,8) praporcovy list | 110 192,5 110 55 116,9
ostatni listy 192,5 275 275 110 213,1
klas 137,5 55 137,58 137,5 116,9

Alert praporcovy list 55 275 192,5 55 144,4
ostatni listy 192,5 412,5 412,5 192,5 302,5

lvariant; 2pm1 of plant; 3average; 4control; S ear, 6ﬂag leaf: other leaves

V roce 1993 vsechna oSetfeni snizila napadeni v klasech o 50 az 80 %
(tab. IV). Nejlepsi u¢innost byla zjiSténa u pripravku Folicur Plus 375 EC,
Alto Combi 420 SC, kombinace Bravo 3500 + Tilt 250 EC (1,0 + 0,3 1/ha)
a Bravo 500 + Alert (1,0 + 1,0 1/ha). NachyIné v klasech reagovala odrida
Sparta a rezistentné odrida Zdar.

Pii vzdjemném srovnani reakce na praporcovych listech byly nejefektiv-
n¢jsi pripravky Folicur Plus 375 EC, Alto Combi 420 SC a kombinace Bravo
500 + Tilt 250 EC (1,0 + 0,3 a 1,5 + 0,3 1/ha). Podle reakce na listech bylo
mozné odridy zaradit do dvou skupin: nichylné (Sparta a Viginta) a ¢aste&-
n¢ rezistentni (Hana a Zdar). Zejména odrida Zdar projevila v deviti varian-
tach odetfeni vyraznou eliminaci vyvoje choroby. odraZejici se v nizkych
hodnotach parametru ADPC.

V roce 1994 zpomalil fungicid Opus postup epidemie do klast témér
0 75 % (tab. V). Priblizné poloviéni urovné dosahovala hodnota ADPC pro
praporcovy list oSetfeny pfipravkem Sportak 45 EC. Nachylnou reakci v kla-
sech jsme zaznamenali u odrid Bruta, Livia, Vlada a Vega, na listech pak
také u odridy Samanta. Rezistentni reakce byla zjisténa u odrud Asta, Siria
a u novoslechténi KM 1162.
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g V. Hodnoty parametru ADPC v roce 1994 — ADPC-parameter values in 1994

80T—S61 1 (€) S661 ‘T€ “SOY 2O

Varianta' Rostlinna &ast? Asta Bruta Livia Mona | Samanta Siria Vlada Vega |KM 1162 Promer’
klas® 110 350 450 200 110 140 305 305 110 231
Kontrola* praporcovy list® | 100 758 725 353 405 140 405 550 200 404
ostatni listy” 586 1075 1114 927 891 625 800 900 677 844
klas 40 200 350 110 140 140 140 110 0 137
Sportak praporcovy list 100 350 450 200 489 110 140 245 110 244
ostatni listy 300 791 800 429 978 534 482 752 329 599
klas 0 0 140 110 140 0 40 140 0 63
Opus praporcovy list 0 140 200 140 350 20 140 200 40 137
ostatni listy 398 570 677 353 700 305 489 700 460 517
klas 0 200 140 140 0 0 110 140 0 81
Tango praporcovy list 40 350 200 140 140 40 200 140 40 143
ostatni listy 353 725 677 353 625 305 534 752 437 529

_— 2 . 3 4 5 6
variant; “part of plant; "average: “ear; “flag leaf. “other leaves



Ochr. Rostl., 37,1995 (3): 195-208

Primérné zmény produktivnosti klasu po oSetieni fungicidy jsou pro odri-
dy zkouSené v roce 1992 uvedeny v tab. VI. Nejvyraznéjsi narust kone¢né
hmotnosti zrna byl zji$tén u odridy Viginta (66 %) a nejnizs$i u odriidy Zdar
(11,9 %). U posledné jmenové odridy bylo ve dvou variantach pokusu (Alto
Combi 420 SC a Tango) zjisténo fytotoxické pusobeni, které se projevilo
snizenim produktivnosti proti napadené (neoSetifené) kontrole (o 6—10 %).
Po postiiku piipravkem Folicur Plus 375 EC byl u odridy Zdar pozitivni
vynosovy efekt, avSak vyrazné€ niz$i nez u zbyvajicich odrid.

VI. Hodnoceni vynosové reakce odrid v roce 1992 — The assessment of variety yield reaction
in 1992

Odridal Kontrola? | Folicur Plus | Sportak Alto Combi Tango Primér?
HZK [g] zména HZK proti kontrole? [%]
Viginta 0,95 56,8 54,7 78,9 73,7 66,0
Hana 0,89 62,2 53,1 21,2 68,9 51,4
Branka 0,92 52,2 47.8 33,7 88,1 55,4
Sparta 0.89 44,9 89.9 47,2 12,4 48,6
Zdar 1,29 38,8 24,8 6,2 -10,9 11,6
Primer 51,0 54,1 35,0 46,4 46,6

HZK = hmotnost zrna klasu — ear grain weight

lvariety; 2control; average; “change to control

V roce 1993 vykazaly vynosovou redukci po aplikaci fungicidi odridy
Hana a Zdar (tab. VII); z 13 pokusnych variant u odridy Zdar v deseti
a u odrudy Hana v péti pripadech, pficemz dalsi dvé varianty (kombinace
Bravo 500 + Alert a Tango aplikované samostatn¢) byly na urovni kontroly.
Nejvy$si redukce nastala pii uziti kombinace Bravo 500 + Tango (1.0 +
+ 0.8 1/ha). Relativni vyjadfeni vynosové reakce uvedenych odrid bylo za-
porné, zatimco odrudy Viginta a Sparta reagovaly na oSetfeni vyraznym zvy-
Sovanim vy nosu.

Pokles vynosu po osetieni né¢kterymi fungicidy byl v roce 1994 zazname-
nan u odridy Asta, Bruta, Mona a Vlada (tab. VIII). Nejvyraznéji (0 12,6 %)
se v priméru snizila hmotnost zrna klasu u odriidy Bruta a pfibliZzn€ na stejné
Urovni i u odriidy Asta. Ze tii zkousenych pripravku piisobily Sportak 45 EC
a Opus pfiblizné shodné — zvysenim vynosu o 35 %.
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VII. Hodnoceni vynosové reakce odriid v roce 1993 — The assessment of variety yield reaction
in 1993

—. Hana Sparta Viginta Zdar Priimér2
zména HZK proti kontrole? [%]

Bravo 2,9 19,6 6,5 -19,8 23
Sportak 2,6 1,8 29,9 11,1 11,4
Tilt 0,7 29,2 17,1 -15,1 81
Alto Combi -5.6 283 41,0 3,6 16,8
Folicur Plus 2,1 59,3 42,1 -8,7 23,7
Bravo + Tilt

1,0 +0,5 2,1 36,3 24,8 -3,8 14,9

1,5+0,3 46 24,8 41,8 -19,4 10,7

1,0 +0,3 13.2 37,2 45,3 -11.5 21,1
Bravo + Alert

1,0 +0,5 -6.3 8,0 0 -19.4 -4.4

1,0+ 1,0 0 6,2 6,8 =5,2 1,9
Bravo + Tango

1,0 + 0,4 0 38,9 274 =313 88

1,0+ 0,8 —27.1 42,5 342 278 5,5
Alert 2,1 28,3 38,3 -18,2 12,6
Primér -0,22 25,3 37,2 -10,5
ﬁ;’l‘gi’;d 1,44 1,13 1,17 2,52

HZK = hmotnost zrna klasu — ear grain weight

lvariety; average; >change to control; “control

DISKUSE

Z vysledku hodnoceni reakce na osetfeni fungicidy vizudlnim sledovanim
piiznaku je patrny zietelny rozdil mezi pouZitymi pfipravky.

Vysoka uc€innost fungicidu Folicur Plus 375 EC spocivala v preventivni
ochrané, ktera zamezila roz$ifeni napadeni do klasi. Jones et al. (1989)
zjistili nejleps$i pusobeni tohoto fungicidu jak v samostatné aplikaci, tak
1 v kombinacich. Podstata u¢inku spocivala pfedev$im v redukci tvorby pyk-
nid, z ¢ehoz lze vyvodit i vysvétleni zvyS$eného napadeni spodnich listovych
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VIII. Hodnoceni vynosové reakce odriid v roce 1994 — The assessment of variety yield reaction
in 1994

Sihda? Kontrola2 Sportak Opus Tango Priimér3
HZK [g] zména HZK proti kontrole [%]*

Asta 2,14 24,8 -89 -0,5 ~11,4
Bruta 1,88 2,6 -20,8 -19,7 -12,6
Livia 1,33 0 12,2 27,8 13,3
Mona 2,03 -3.6 -0,5 -5.9 -3,3
Samanta 1,49 1,3 52,3 5 19,5
Siria 1,22 66,7 104,2 78,3 83,1
Vlada 1,17 12,8 6,8 -3,4 5,4
Vega 1,52 32,2 25,7 12.5 23,5
KM 1162 1,55 37,4 36,8 232 32,5
Primeér 13,8 23,1 13,1

HZK = hmotnost zrna klasu — ear grain weight

lvariety; 2control; *average; “change to control

pater v roce 1992. Tento ro¢nik byl charakteristicky velmi pfiznivymi teplot-
nimi a srazkovymi poméry pro rozvoj choroby v dobé& po inokulaci (Tvart-
zek, Klem, 1994a). Proto byl patogen dostate¢n€¢ namnozen jiz pied
fungicidnim zdsahem. V témze roce pripravek Sportak 45 EC pravdépodob-
n¢ Iépe potladil patogena na zakladé pfimého plisobeni prochlorazu (Obst,
1989). Dlouha doba perzistence ucinné latky v rostlinich byla zfejma pro
nov¢ zavadéné piipravky Tango a Opus, pfi¢emz pii jejich srovnani byl pfi-
pravek Opus u¢inngjsi (rok 1994) v dusledku vy$siho podilu ucinné latky
epoxiconazol.

Rozhodujicim kritériem pro posouzeni ispé$nosti pesticidniho zasahu zi-
stane koneény vyvosovy efekt. Z tfiletych pokusi je ziejmé. Ze reakce jed-
notlivych odrid na oSetfeni je jednou z hlavnich pii¢in celkové variability
vynosovych vysledki.

V letech 1992 a 1993, kdy byly zkouseny ¢aste¢né shodné soubory odrid,
byl vysoky vynosovy narlist zaznamenan u odriid Sparta a Viginta. Jedna se
o odridy, které patii v ramci odrid p$enice ozimé povolenych k péstovani
v Ceské republice k nejnachylnéj$im k brani¢natce plevové. ProtoZe tuto
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vlastnost projevily opakované v riznych letech, byly jiz diive zafazeny do
skupiny nachylnych standardu v nasich srovnavacich odridovych pokusech
(Tvaruzek, Klem, 1994b).

Odriida Zdar v obou uvedenych letech a odrida Hana v roce 1993 vykaza-
ly v rad¢ pripadi negativni efekt oSetieni, a to pro ucinné latky jak s kontakt-
nim, tak se systémovym u¢inkem.

Podobnou zapornou reakci jsme v roce 1994 zjistili u odriid Asta, Bruta,
Mona a Vlada, a to i pro dalsi zkousené pfipravky (Tango a Opus). Pro né-
které z téchto odrid je spole¢na relativné vyssi geneticky zaloZena rezisten-
ce, projevujici se predevsim niz$im napadenim klast a zejména dostateCnou
hladinou tolerance k vynosovym ztratim zpusobenym brani¢natkou plevovou.

Peltonen a Karjalainen (1992) zistili genotypové diference v reak-
ci na postiik fungicidy. V pripadé€ pripravku Tilt (0. 1. propiconazol) by pod-
le nich méla byt ochrana zaméfena na odridy, které vykazaly narist vynosu,
vyuzitelnost pfijatého dusiku a kvalitu proteinu.

MozZnym vysvétlenim genotypové zavislych projevi fytotoxicity na oSet-
feni fungicidy je schopnost nékterych odnid odolat napadeni na zaklad¢ dé-
di¢né zalozené tolerance k napadeni patogenem. V piipadech, Ze rostlina
netrpi vyraznym vyskytem patogena, muzZe se projevit skryty, anebo také
vedlejsi ucinek fingicidu v riiznych formach negativniho ovlivnéni metabo-
lismu rostlin. Podobné zavéry predlozil Kori¢ (1993). Na odrudé psenice
ozim¢ Super Zlatna zjiSt'oval u€innost nékolika formulaci pripravku Folicur,
Sportak 45 EC a Tilt CB na S. nodorum. Pii srovnani dosaZenych vynosi
k napadené kontrole byl vliv fungicidi vysoce prikazné pozitivni, avak pfi
pouziti neinfikované varianty jako srovnavaciho standardu byly pfi pouZiti
ptipravu Tilt CB a Sportak 45 EC zji$tény vysoce prikazné redukce vynosu.

Véanova a Benada (1991) zjistili, Ze 1 kdyZ béhem vegetace nebyly
pozorovany zadné vizudlni pfiznaky poskozeni po aplikaci fungicidu (popa-
leni apod.). mohlo dojit k zdvaznym vynosovym ztratam. Podle téchto autoru
muZe dochazet k negativnimu ovliviiovani fyziologickych procesu rostlin, které se
miZe nasledné projevit ve formovani vegetativnich a generativnich organi.

Priehradny (1993) studoval piisobeni fungicidi na vodni rezim rostlin
je€mene infikovaného padlim travnim. Listy oSetfené piipravky Sportak 45
EC a Tilt 250 EC se vyznaCovaly sniZzenou schopnosti pfijimat vodu pletivy,
coz by se mohlo negativné projevit na vy$i vynosu napi. ve zhor$enych ve-
getacnich podminkach nebo za spolupiisobeni jinych skodlivych Ciniteli.
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Maryn a Kelly (1981) arovnéZPenny et al. (1983) soudi, Ze fungi-
cidni postfik se muZe u nékterych odriid projevit redukci koncentrace protei-
nu v zrné. Tyto kvalitativni parametry jsme v nasi praci nesledovali,
nicméné je pravdépodobné, Ze depresni tendence obsahu proteinu se projevi
i u tuzemskych odrid.

JelikoZ jen mala ¢ast produkce potravinaiské pSenice dosahuje dobrych ja-
kostnich parametri, je tficba zaméfit pozornost i na tyto mozné nezadouci
efekty fungicidnich pripravki. Cilem dal$ich vyzkumi by mélo byt provéie-
ni odrudové zavislosti z $irSiho pohledu praktické ochrany proti celé fadé
houbovych chorob a pokusit se srovnat v jednotlivych konkrétnich pripadech
negativa jejich zvySenych vyskyti a Skodlivosti (napf. padli travniho) proti
moznym projevum fytotoxicity chemické ochrany se vSemi jejimi dusledky.
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VLIV FUNGISTATICKEIIO_ PRIPRAVKU RUN NA UCHOVANI
TECHNOLOGICKE JAKOSTI DLOUHODOBE
SKLADOVANE CUKROVKY

The Effect of Fungistatic Preparation Run on The Corservation
of Technological Quality of Long-range Stored Sugar Beet

Josef ZAHRADNICEK, Albert KADLIK, Milan PRECECHTEL’

Cukrspol a.s., Research Institute of Sugar Industry, Prague;
Institute of Chemical Technology, Prague, Czech Republic

Abstract: The effect of a new fungistatic preparation RUN (LA 117/90) was
tested in two-year pilot technological recording storage trials in 1992 and 1993
as exerted on storability of sugar beet and key indicators of its technological
quality. Preparation applications consisted in root soaking in water suspension at
arate of 1 1/t sugar beet. Storage time in 1992 was 63 days and in 1993 it was 49
davs. In the course of storage of treated and untreated sugar beet roots these
indicators were studied: loss of weight, sugar content, polarizing sugar content,
rool contamination by storage diseases, variations of the content of technologi-
cally important nonsugars (nitrogen substances, K and Na) and refined sugar
vield. A positive effect of the preparation on a decrease in storage losses of sugar
beet was demonstrated to depend upon weather conditions, storage duration and
beet quality. In the 1992 sugar beet campaign with good weather conditions the
treated sugar beet had the relatively lower sugar losses by 77,0 % in comparison
with the control while in the 1993 campaign with unfavorable weather conditions
characterized by f{rosty weather and subsequent thaw the decrease in sugar loss
amounted to 6.8% only.

sugar beet; technological quality; RUN; sucrose; storage losses of sugar beet;
protection of stored sugar beet

Abstrakt: Ve dvouletych poloprovoznich technologickych registracnich sklado-
vacich pokusech v letech 1992 a 1993 se ovéioval uc¢inek nového fungistatického
preparatu RUN (LA 117/90) na skladovatelnost cukrovky a klicové ukazatele jeji
technologické jakosti. Preparat se aplikoval macenim bulev ve vodni suspenzi pii
davee 1 1/t fepy. Doba skladovani ¢inila v roce 1992 63 dni a v roce 1993 49 dni.
Pti skladovani oetfené a neo3etiené fepy se sledovaly ztraty na hmotnosti, cu-
kernatosti, polarizatnim cukru, kontaminace bulev skladkovymi chorobami,
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zmény v obsahu technologicky vyznamnych necukrii (dusikatych latek K a Na)
a vytéznost rafinady. Prokézalo se, Ze pozitivni uéinek piipravku na sniZeni skla-
dovacich ztrat v cukrovce je podminén povétmostnimi poméry, délkou sklado-
vani a kvalitou fepy. V povétrostné piiznivé fepné kampani 1992 vykazala
oSetfena fepa v porovnani s kontrolou relativné nizsi ztraty cukru (o 77,0 %),
zatimco v nepriznivych povétrnostnich podminkach kampané 1993, charak-
terizované mrazivym pocasim a naslednou oblevou, pouze 6,8 %.

Beta vulgaris; technologicka jakost fepy; sacharéza; ztraty pii skladovani fepy;
ochrana skladované repy; RUN

Pfi vyrobé cukrovky a cukru v nasem staté je aktualnim ukolem minimali-
zace ztrat v celém vyrobnim procesu. Citlivym ¢lankem v tomto procesu ve-
dle skliziiovych ztrit jsou ztraty cukru, ke kterym kazdoro¢né dochazi pri
skladovani cukrovky na ukladkach. Mezi u€inné prostiedky, jimiz lze skla-
dovaci ztridty minimalizovat a zabezpecit dobrou skladovatelnost fepy az do
doby jejiho zpracovani, patfi vedle prirozeného a aktivniho vétrani fepnych
hromad chemické pfipravky (Chelemskij. 1980; Vajna, 1962; Woh-
lert, 1969: Zahradnicek et al, 1977, McGready, Goodwin, 1966;
Burba, 1976: Devillers, 1981).

V ramci systematick¢ho dlouholetého vyzkumu chemické ochrany sklado-
vané cukrovky jsme pfistoupili v roce 1992 ve spolupraci s a.s. LACHEMA
Brno k ovéfovani jejiho fungistatického pripravku RUN. Cilem experimen-
talniho sledovani provadéného v technologickych skladovacich pokusech
bylo ovéfeni u€inku preparatu na klicové ukazatele technologické jakosti
dlouhodobé¢ skladované cukrovky v provoznich podminkach.

MATERIAL A METODY

RUN je ekologicky netoxicky, hydrofilni, fungistaticky piipravek na bazi
hydroxidu hofe¢natého a mal¢ho mnozstvi smacedla. Jeho pozitivni vlast-
nosti byly pfed naSimi pokusy provéfeny pfi ochrané skladovanych brambor
(Zahradnic¢ek, 1995). Na povrchu oScticnych rostlinnych produkti vy-
tvafi pro plisné a houbové mikroorganismy nepfiznivé prostfedi (zména pH
na 7,5-8). Aplikuje se v mnozstvi 1,0 | pfipravku na 1 t bramborovych hliz
ncbo fepnych bulev (Zahradnicek, Kadlik, 1993).

Jmenovany pripravek se ov€foval ve dvou ro€nicich (1992 a 1993) na to-
véarni akumulaéni ukladce cukrovaru Zatec. V zaloZenych registraénich tech-
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nologickych skladovacich pokusech, realizovanych za b&Znych provoznich
podminek se v prvnim roce 1992 sledovaly varianty:

I. fepa neosSetiend — kontrola sucha

II. fepa méacend pouze ve vodé — kontrola mokra

[II. fepa oSetrend preparatem RUN v dédvce 1 1/t fepy

IV. fepa osetiend vapennym mlékem Ca(OH), o koncentraci 6 % hmot.

Ve druhém pokusném ro¢niku 1993 se porovndval uc€inek pfipravku RUN
pouze se suchou kontrolou, tj. s variantou I. Stalo se tak v dusledku redukce
finan¢nich prostfedki pridélenych na vyzkum v roce 1993.

Doba skladovani fepy byla vzdy u vSech variant stejna a Cinila:
— vroce 1992 63 dni (od 7. 10. do 9. 12.)
— vroce 1993 49 dni (od 18. 10. do 6.12.)

Pouzitym biologickym materidlem byla fyziologicky vyzrdld cukrovka
jednotné provenience — belgicka odruda ORYX pochazejici vzdy z jednoho
pozemku (a jedné dodavky). ze statniho statku Biezno u Chomutova. Repa
byla sklizena sklize¢em KLEINE dva dny pfed zakladanim pokusi.

Zakladani. sledovani, likvidace a vyhodnocovani skladovacich pokusi by-
lo provedeno v souladu se zdsadami feparsko-cukrovarnického pokusnictvi
(Schmidt, Bernardova et al.. 1973). Pro kazdou variantu pfisluSného po-
kusu byly piipraveny dva soubory o deseti vzorcich fepy. Kazdy vzorek ob-
sahoval 20 bulev. Prvni soubor 10 vzorku fepy se pred skladovanim fepy
ihned analyzoval. Druhy soubor vzorku fepy v raslovych dérovanych pytlich
byl uloZen po osetfeni do pokusné fepné hromady.

Aplikace pripravku ve vodnich suspenzich se provedla v plechovych su-
dech macenim po dobu 2 minut. Po vyjmuti pytli ze sudu a okapdni byly
oznacené vzorky zvazeny a ulozZeny ve vysce 1.2 m do fepné hromady vyso-
ké 2,5 m.

Po ukon¢eném skladovani byly v§echny vzorky vyskladnény, zvaZeny, po-
drobeny klasifikaci zdravotniho stavu a nakonec v laboratofi analyzovany.
Pri klasifikaci zdravotniho stavu (vyskyt. ¢etnost a stupeil kontaminace plis-
ni a jinych skladkovych chorob) byla podle dispozic UKZUZ Brmno individu-
aln¢ hodnocena kazda bulva. Testovani bylo vizudlni a po ném nésledovaly
chemickotechnologické rozbory provadéné podle navodi, které uverejnili
Friml a Ticha (1986). Pii hodnoceni intenzity kontaminace bulev sklad-
kovymi chorobami byla pouzita ndsledujici stupnice:
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1. fepa zdrava — bulva bez pfiznakt vyskytu plisni

2. fepa slabé kontaminovana — bulva do 20 % povrchu pokryta plisni (my-
celiem)

sticdn¢ kontaminovana — bulva od 20 do 50 % pokryta plisni

4. siln¢ kontaminovanda — bulva nad 50 % pokryta plisni

(5}

Z vysledki vychozich a kone¢nych rozboru vzorkii se u kazdé varianty
pokusu zjist'oval:
a) ubytck hmotnosti fepy,
b) 1bytek cukernatosti,
c) ubytek polarizacniho cukru,
d) zmény obsahu technologicky vyznamnych necukni v fepé (o-aminodu-
sik a alkalické prvky K, Na),
e) vvtéznost rafinddy (bily rafinovany cukr).

Podrobnéji je pouzity materidl a metodika pokust popsdna ve vyzkumné
zpravé (Zahradnicek. Kadlik. 1993).

VYSLEDKY

Veskeré namérené ukazatele technologické jakosti cukrovky sledovanych
variant pred skladovanim a po ném véetné zevrubné klasifikace zdravotniho
stavu bulev a vypoctené ztraty jsou v prumérnych hodnotich obsazeny
v tab. I (ro¢nik 1992) a v tab. II (ro¢nik 1993).

Z tab. I vyplyva. Ze nejnizsi skladovaci ztrity z testovanych Ctyf variant
vykazala fepa oSctiend prepardtem RUN. V porovnani se suchou kontrolou
ma tato fepa ztraty v nejdulezitéjsim biotechnologickém ukazateli, tj. v pola-
rizaénim cukru, o 77.0 % nizsi. U¢inek aplikovaného preparatu RUN na sni-
zeni skladovacich ztrat byl vys$s$i nez u vapenného mléka. Relativng vyssi
ucinek preparatu RUN na sniZeni ztrat si vysvétlujeme mozny mi inhibi¢nimi
a rctarda¢nimi vlivy tohoto preparatu na dychani skladované fepy a cely jeji
poskliziovy metabolismus. Tato otdzka bude pfedmétem dalSiho fyziologic-
kého vyzkumu, stejné jako vliv testovanych preparatii a smacedel na hodno-
tu pH fepné Stavy.

Pozitivni u¢inck prepardtu se vyrazn¢ projevil také ve vytéznosti rafinady,
ktera je po skladovani u této varianty pokusu nejvyssi (13.41 %). Rozdily
v obsahu necukrii jsou mezi variantami bezvyznamné.
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I. Vysledky registra¢nich skladovacich pokusii s oSetfenou a neosetienou cukrovkou (Zatec
1992) — The results of recording storage trials with treated and untreated sugar beet (Zatec
1992)

Varianta?
Ukazatel! kontrola’ preparat$ viapenné
sucha? mokra’ RUN mléko’
Stav pred skladovanim® s
Hmotnost 1 fepy” (g) 757,0 791,9 7753 817.8
Cukernatost'? (%) 17,39 17,39 17,39 17,39
Polarizacni cukr v 1 fepe'! (g) 131.6 1377 134.8 142,3
o-amino N (mmol/100 g)12 4,61 4,61 4,61 4,61
Obsa*h K* (mmol/100 g) 4,67 4,67 4,67 4,67
Obsah Na" (mmol/100 g) 3,31 3,31 3,31 3,31
Vytéznost rafinady (%o)'! 13,93 13,93 13,93 13.93
Stav po skladovani'’ 5
Hmotnost 1 fepy (g) 6913 7540 753,0 763.3
Cukernatost (%) 16.53 16.99 17,36 16,77
Cukernatost korigo\'an:i'6 (%) 15.10 16.18 16,86 15.65
Polarizacni cukr v 1 fepé (g) 1143 1281 130,7 128,0
w-amino N (mmol/100 g) 4,52 4,24 4,49 4.40
; korieieovant!?
:n'l']':;'l"‘]’o; g‘)‘r'g'b"‘ an 4.52 4,24 4.49 4.40
Vytéznost rafinady (%) 11,65 12.75 13.41 12,21
Pramérny denni ubytek (% abs.)18 .
hmotnosti fepy ' 0,138 0,076 0,046 0,106
cukernatosti’’ 0,036 0,013 0,008 0,013
polariza¢niho cukru” 0,209 0.111 0,048 0,159
Zdravotni stav fepy po skladovani?? (%)
Zdravych®? 16.0 23,0 38.5 55,7
Kontaminovanych slaba?! 59.0 59,0 55.5 43,6
stredng®® 25,0 17.0 5.5 0,7
silng?® 1,0 0.5 0.0 0,0
Rasicich®’ 0.0 0,0 0,0 0,0

lindicator; treatment: 3control; 4dr_v; Swet; ﬁpreparation; "lime milk: 3state before storage;
“beet weight per root: lOsugar content; “polarizing sugar content per root; 2g-amino N; Peon-
tent: Mrefined sugar content; Bstate after storage; 16adjusted sugar content; l7adjusled O-amino
N: '8average daily loss of: '"beet weigtht; 2sugar content; ?'polarizing sugar content; **health
state of beet after storage; 2healthy; *'contaminated weakly; 25moderatel_v; Bstrongly;
Ysprouting
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II. Vysledky registraéniho skladovaciho pokusu s cukrovkou ogetienou piipravkem RUN a ne-
osetienou cukrovkou (Zatec 1993) — The results of recording storage trial with RUN-treated
and untreated sugar beet (Zatec 1993)

Ukazatel! Varianta?

kontrola (neosetieno)? preparat? RUN

Stav pied skladovanim®

Hmotnost 1 fepy6 (g) 1338 1236
Cukernatost” (%) 19,70 19,70
Polarizaéni cukr v 1 fep&® (g) 263,6 243,5
a-aminodusik® (mmol/100 g) 2,21 2.21
Obsah'® K* (mmol/100 g) 5,39 5,39
Obsah Na* (mmol/100 g) 0,72 0,72
Vyt&zmost rafinady'!' (% ) 17,11 17,11
Stav po skladovani'?

Hmotnost 1 fepy (g) 1225 1192
Cukematost labor.'? (%) 18,28 17,57
Cukematost korigovamil 4 (%) 16,73 16,94
Polarizacni cukr v fepé (g) 223,9 209,4
a-aminodusik (mmol/100 g) 2,76 2.68
Obsah K* (mmol/100 g) 3,86 4,03
Obsah Na" (mmol/100 g) 0,87 1,08
Vytéznost rafinady (%) 14,56 14,64
Primérny denni l’lbyt0kl5 (%)

hmotnosti fepy'® 0,170 0,073
cukeratosti fepy'’ 0,060 0,056
polarizacniho cukru'® 0,307 0,286
Zdravotni stav fepy po skladovani'’

zdravych?® (%) 70,0 67,0
kontaminovanych slabe?! (%)" 28,0 32,0
stiedng?? 2,0 1,0
silng®® 0 0

lindicator; Zvariant; >control (untreated):; ”‘preparalion; Sstate before storage; Sheet weight; Tsu-
gar content; 8polarizing sugar content per root; *ai-amino N; '®content; 'refined sugar content;
Zstate after storage; sugar content laboratory; '“adjusted sugar content; 'Javerage daily loss
of; '%beet weigtht; "sugar content; ®polarizing sugar content; *health state of beet after stora-
ge; 2healthy; 2! contaminated weakly; “?moderately; 23slrongly
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Pokud jde o zdravotni stav bulev, relativné nejvyssi fungistaticky u¢inek
prokdzala varianta s vapennym mlékem. Rovnéz vysledek dosaZeny u pii-
pravku RUN Ize hodnotit pozitivng.

Ve druhém povétrmostné odlisném rocniku 1993, ktery se po pievaznou
dobu fepné kampané vyznacoval mrazivym po€asim, vykdzala oSetfend fepa
pfipravkem RUN v porovnani s kontrolou niz$i ztraty relativné o:

— na hmotnosti fepy 51.6 %
— na cukernatosti 7,7 %
— na polariza¢nim cukru 7,8 %.

Statistické vyhodnoceni skladovacich pokusti bylo provedeno u rozhoduji-
ciho ukazatele, tj. ztrat polariza¢niho cukru, pomoci Studentova parového
t-testu o sedmi stupnich volnosti. Statisticky prikazné rozdily mezi varianta-
mi u tohoto ukazatele byly zjiStény pouze v roce 1992. Vysledky druhého
pokusného roé¢niku (1993) jsou statisticky neprukazné.

DISKUSE

Uvedené vysledky skladovacich poloprovoznich pokusu s fepou oSetfenou
pripravkem RUN se opiraji o dva bioklimaticky odlisné ro¢niky 1992
a 1993. Zatimco ro¢nik 1992 se vyznacoval po celou dobu fepné kampané
a skladovani fepy relativné teplym a susSim pocCasim (tcploty poklesly jen
vyjime¢né pod 0 °C), v roce 1993 tomu bylo naopak. Primérna teplota za
cclou dobu skladovani fepy byla v roce 1992 4.2 °C a v roce 1993 pouze
1.3 °C. Mnozstvi vodnich srdzck za celou dobu trvani skladovaciho pokusu
v roce 1993 ¢Cinilo 77 mm, zatimco za stejné sledovani obdobi pokusu v roce
1992 bylo 48 mm. Druhd polovina listopadu a cely prosinec 1993 se¢ na po-
kusné lokalité vyznacovaly pfevazné mrazivy m pocasim s teplotami v rozsa-
hu =5 az —14 °C. Z této skutecnosti vyplyva, ze prirodni podminky pro
ucinek testovaného pripravku za vyrazné nizsich teplot v kampani 1993 na
snizeni skladovacich ztrat byly méné vyhodné nez v roce piedchazejicim. To
se tyka i Cetnosti vyskytu a rozvoje sklddkovych chorob, ktery je za chlad-
n¢jSiho pocasi nizsi. Podrobngéji jsou povétrnostni podminky obou pokus-
nych ro¢niku v interakci s dosazenymi vysledky vyhodnoceny ve
vyzkumnych zpravach (Zahradnicek. Kadlik, 1993, 1994).

Pokud jde o jednotlivé ukazatele skladovatelnosti a technologické jakosti
oSetiené cukrovky pripravkem RUN, jsou v porovnani s neoSetienou cukrovkou
ve vsech piipadech s vyjimkou obsahu necukrii lepsi. Priznivy ucinek v obou
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ro¢nicich byl prokazan i v rozhodujicim ukazateli, tj. ve vyt€znosti findlniho
produktu — rafinady. V roce 1992 po 63 dnech skladovani vykazala oSetfena
fepa absolutni hodnotu tohoto ukazatele proti kontrole o 1,76 % vyS$si.

Nase vysledky se v podstaté shoduji s vysledky analogickych skladovacich
pokusti s fepou oSetifenou pfipravkem RUN, které v roce 1993 uskuteCnil
Repaisky institut s.r.0. Seméice (K one&ny, 1994). Podle citovaného auto-
ra ptipravek RUN vyznamné zlepSuje zdravotni stav skladované fepy a jeji
kvalitu. Autor prokazal u osetiené 1 t cukrovky v porovnani s kontrolou vy-
robnost bilého cukru vy§si minimalné o 1,2 kg. Pfi soucasnych cenach cukru
tato uspora piedstavuje minimalné 12 K¢.

Oboji vysledky skladovacich pokust jsou i v souladu s prakticky mi zkuSe-
nostmi cukrovaru UniCov. Tento velkokapacitni cukrovar. ktery v uplynulé
kampani 1993/94 skladoval a zpracovaval fepu az do 24.1.1994. oSetfil pri-
pravkem RUN celkem 10 000 t cukrovky a skladoval ji 70 dni. Jak uvadi ve
své zpravé Krivanek (1994). vykazala odetfena fepa na rozdil od fepy ne-
oSetiené priznivé chemickotechnologické sloZeni az do samotného konce
kampané. Byla méné kontaminovéna fytopatogenni mikroflorou a nepodlé-
hala alteraci. Vzhledem k tomu, Ze povétrnostni poméry v kampani 1993/94
bvly v Uni¢ové ve srovnani s Zatcem odli$né, neni mozné vysledky ro¢niku
1993 z obou lokalit vzajemné porovnavat a podrobnéji hodnotit.

Praktické vyuziti pfipravku RUN pfi ochrané skladované cukrovky v na-
Sem stat€ bude vyhledové podminéno ekonomickou efektivnosti jeho aplika-
ce. kterd bude vychazet hlavné z ceny pfipravku (v dobé experimentalniho
sledovani nebyla pevné stanovena) a technicky jednoduché metody aplika-
ce. Nami pouzity zptusob maceni bulev ve vodni suspenzi v dezinfekénim
bubnu sleduje vyhledova kritéria raciondlniho velkoprovozniho chemického
osetfovani skladované fepy na akumulac¢nich ukladkach cukrovari i pricest-
nych ukladkach péstitelii cukrovky v celé CR.

Podékovani

Autofi dékuji vedeni a viem pracovnikiim cukrovaru Zatec za vytvofeni
ptiznivych podminek pro naro¢nou experimentalni praci a veskerou poskytnutou
pomoc. Soucasné dékuji feditelstvi, pedagogickému sboru a studentim Stredni
zemédélské a rodinné skoly v Zatci za vydatnou pomoc pii vzorkovani a testovéani
fepy na pokusnych pozemcich, zakladani a vyhodnocovani technologickych
skladovacich pokusti v cukrovaru Zatec.
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VYSKYT NEMATODOV CEPADE LONGIDORIDAE V RIZOSFERE
POENOHOSPODARSKYCH PLODIN NA SLOVENSKU

Occurrence of Nematodes of the Family Longidoridae
in the Rhizosphere of Agricultural Plants in Slovakia

Marta LISKOVA

Parasitological Institute, SAS, Kosice, Slovak Republic

Abstract: The occurrence of the parasitic root nematodes of the family Longi-
doridae was studied during the years 1993-1994. The soil samples were collected
from the rhizosphere of cereals (26), grasses (33) and potatoes (32 localities)
throughout Slovakia. From a total of 91 localities the nematodes were identified
from 22 localities — cereals 4, grasses 13 and potatoes 5. Nine species was the
final number of longidorid nematodes recovered: 7 Longidorus species (L. elon-
gatus, L. ewvonymus, L. leptocephalus, L. picenus, 3 Longidorus spp. unspecified)
and 2 Xiphinema species (X. diversicaudatum and X. vuittenezi). Three species
occured in the rhizosphere of cereals — L. ewonymus, L. sp. and X. vuittenezi, all
only in very light sandy soils in the southern and south-western parts of Slovakia.
As to the number of species, frequency of occurrence as well as the density of
populations, the Longidoridae were most frequent in the rhizosphere of grasses,
with [ive recovered species — L. elongatus, L. leptocephalus, L. picenus, unspeci-
fied L. sp. and X. diversicaudatum. The Longidorus species occured in cooler
northern areas where L. leptocephalus was the most widespread. On the southern
border of L. leptocephalus occurrence X. diversicaudatum can be found as well.
In the rhizosphere of potatoes five nematode species were detected. Like in ce-
reals, L. enonymus and X. vuittenezi were spread in the southern, warm areas. In
the northern region L. leptocephalus and 2 L. spp. were detected. Generally, the
Longidoridae prefered the light types of soil. They occured on loamy—sandy and
sandy soils. L. elongatus and X. diversicaudatum have been known as virus vec-
tors. They transmit virus diseases in a great variety of plants, but other species
are potential vectors as well.

nematodes; Longidoridae; wheat; grass; potato

Abstrakt: Z 91 lokalit sledovanych porastov obilnin, trdv a zemiakov na Sloven-
sku sa nematody cel'ade Longidoridae vyskytovali na 22 lokalitach (24 % pozi-
tivnych lokalit). Celkove bolo zistenych devit” druhov nematoédov — Longidorus
elongatus, L. enonymus, L. leptocephalus, L. picenus, tri druhy Longidorus spp.
nespecifikované, Xiphinema diversicaudatum a X. vuittenezi. V rizosfére obilnin
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boli nematédy zistené len na 'ahkych pieso¢natych pddach. Boli to druhy L. eu-
onymus a X. vuittenezi, asto spolo¢ne v zmieSanych populdciach. V rizosfére
trav bol najhojnejsi L. leptocephalus, ale vyskytovali sa aj L. elongatus a X. di-
versicaudatum. V rizosfére zemiakov sa vo vysSich polohach vyskytoval L. lep-
tocephalus, v teplej$ich juznych oblastiach L. ewonymus a X. vuittenezi. Z.o
vietkych zistenych druhov doteraz dokézané vektory virusov su L. elongatus
a X. diversicaudatum.

nematody; Longidoridae; obilniny; travy; zemiaky

Nematody ¢el'ade Longidoridae (rody Longidorus, Paralongidorus a Xip-
hinema) si véeobecne oznadované ako migrujiice korefiové ektoparaziti: Zi-
ju v rizosfére roznych druhov rastlin a drevin. Na napadnutych koremnoch
vytvaraju typické zdureniny — korefiové halky. Casto zapriifiujii nekrozu
korefiov a nasledné hynutie rastlin. Boag et al. (1990) upozornili, Ze Longi-
doridae v kombinacii s d’al§imi endo a ektoparaziticky mi nematédami rodov
Pratylenchus, Helicotylenchus, Rotylenchus a Trichodorus mdézu sposobo-
vat’ vazne ekonomické straty na urodach obilnin. Druhou, z hl'adiska fytopa-
tolégie vel'mi vyznamnou ulohou nematddov ¢el'ade Longidoridae je prenos
rastlinnych virusov, ktory je znadmy z konca 50. rokov (Hewitt et al.,
1958). Od tohoto obdobia sa tymto nematédom venuje vo svete rovnako vel-
ka pozornost’, ako napriklad karanténnym nematédom rodov Heterodera,
Globodera &i Meloidogyne.

Na Slovensku bol v rokoch 1991-1994 urobeny rozsiahly prieskum geo-
grafického roz$irenia Longidoridae v rizosfére vini¢a, ovocnych drevin,
drobného ovocia a Ciasto¢ne lesnych drevin. Vyskum navazoval na povodné
prace v tejto oblasti z obdobia 70.—80. rokov (Mali, Vanek, 1972; Ma-
li, Hooper, 1973; Saly. 1973; Liskova, 1980). Vysledkom bolo
zmapovanie vyskytu a geografického rozsirenia 17 druhov nematédov Cel'a-
de Longidoridae (LiSkova. Brown, 1994). V poslednom obdobi sa te-
matika roz$irila aj na Studium Longidoridae na ornej pdde. ¢o bolo
stimulované prenosom Arabis mosaic virusu (AMV) druhom Xiphinema di-
versicaudatum na jacmeni (Brown, persondlne zdelenie). Ciel'om tejto
prace bolo urobit’ ,,prvii sondu“ do vyskytu Longidoridae na obilninach, tra-
vach a zemiakoch a tak roz3irit’ poznatky o dal$i okruh hostitel'skych rastlin,
kde nematédy moZu zohrat’ negativnu ulohu priamou $kodlivost'ou, alebo aj
prenosom virusov.
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MATERIAL A METODY

Podne vzorky sme odoberali z rizosféry rastlin z 91 lokalit izemia Sloven-
ska (26 obilniny, 33 travy na ornej pdde, 32 zemiaky). Pri odbere pédnych
vzoriek sme brali do uvahy rozdielne klimatické a pddne podmienky jednot-
livych lokalit. Z 500 g pody sme nematody izolovali metdédou, ktori opisali
Brown a Boag (1988), fixovali roztokom FAA a identifikovali z trvalych
glycerinovych preparatov. Zisteni hustotu populacii uvadzame poctom
exemplarov v 500 g pody.

VYSLEDKY A DISKUSIA

V rizosfére obilnin, trav a zemiakov sme zistili 9 druhov nematddov Cel'ade
Longidoridae (obr. 1). Su to: Longidorus elongatus, L. euonymus, L. lepto-
cephalus, L. picenus, tri druhy Longidorus spp. neSpecifikované, Xiphinema
diversicaudatum a X. vuittenezi. Vyskyt tychto druhov podla hostitel'skych
rastlin vratane hustoty populdcii je uvedeny v tab. I a IL

Vyskyt a geografické roz$irenie jednotlivych druhov:

Longidorus spp.:

Longidorus elongatus (de Man, 1876) Thorne et Swanger, 1936 sme zistili
v stredne t'azkych podach v rizosfére trav severného Slovenska (Liptovska
kotlina) pri hustote populécie 24 exemplarov. Tento druh bol na Slovensku

O L. elongatus
® L. euonymus
¥* L. leptocephalus

@ L. picenus

+ L. spp.

O X. diversicaudatum
M X vuittenezi

1. Longidoridae (Nematoda) v rizosfére obilnin, trav a zemiakov na Slovensku — Longidoridae
(Nematoda) in the rhizosphere of cereals, grasses and potatoes in Slovakia
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I. Vyskyt nematddov cel'ade Longidoridae v rizosfére obilnin a trav na Slovensku — Nematodes
of the family Longidoridae in the rhizosphere of cereals and grasses in Slovakia

Lokalita! Druh pédy? H:;:;ﬁ::;( . Druh nematédov? pcl){pl:fltéocliac-‘
Dolny Peter P jaémef16 L. enwonymus 6
Moca P p§cnica7 L. ewvonymus 13

N vuittenezi 12
Svetuda P jaémen Longidorus sp. 3
Zahorska Ves P jacémen X vuittenezi 24

L. evonymus 2
Breznica HP 1rz’n'y8 L. leptocephalus 21
Cervena Skala PH travy L. leptocephalus 176
Cifire H travy L. leptocephalus 164

X diversicaudatum 17
Kal'ava HP travy L. leptocephalus 3
Malatiny H travy L. leptocephalus 4
Nizna Slana H travy L. leptocephalus 16

X diversicaudatum 15
Part. Lupca H travy L. elongatus 24
Repejov H travy L. leptocephalus 44
Skycov P travy L. leptocephalus 16
Svit P travy L. leptocephalus 39
Velké Kapusany H travy Longidorus sp. 21
Vlachovo H travy L. leptocephalis 6
Vlkolinec H travy L. picenus 24

P = piesoc¢nata — sand: HP = hlinito-piesoc¢nata — loam-sand; PII = pieso¢nato-hlinita — sand-
loam; H = hlinita — loam

ocality; Zsoil kind; 3host plant; ‘nematode species; 5population density; 6bar]ey; "wheat;
8grasses

doposial zisteny aj u lesnych drevin (Saly, 1973) a vini¢a (Liskova et
al., 1992). V Eur6pe je rozsireny na Sirokom okruhu hostitel'skych rastlin
v micrnom klimatickom pasme. Je vektorom raspberry ringspot virusu -

RRV a Tomato black ring virusu — TBRV (Brown et al., 1993). Spdso-
buje zniZenie Grod u zemiakov a obilnin (Brown, Sykes, 1975).
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II. Vyskyt nematodov cel'ade Longidoridae v rizosfére zemiakov na Slovensku — Nematodes of
the family Longidoridae in the rhizosphere of potatoes in Slovakia

Lokalita! Druh pédy? Druh nematédov? Hustota populacie?
Breznica HP L. leptocephalus 11
Léb P L. euonymus 6
X. vuittenezi 14
Lubietova HP L. leptocephalus 13
Slovenska Lupca HP Longidorus sp. 3
Svetusa P Longidorus sp. 2

P = pieso¢nata — sand; HP = hlinito-pieso¢nata — loam-sand
"ocality; %soil kind; *nematode species; *population density

L. euonymus Mali et Hooper, 1973 sme zistili na obilnindch a zemiakoch,
¢asto v zmieSanych populéacidch s druhom Xiphinema vuittenezi. Hustota
populdcie bola 2—15 exemplarov. L. euonymus sa vyskytoval vylu¢ne na
I'ahkych picso¢natych podach na naviatych pieskoch Zahoria, Podunajskej
roviny a na pieso¢natych naplaveninach Dunaja. Povodne bol po prvykrat
zisteny a opisany v rizosfére brSlenu v Ivanke pri Dunaji, ale vyskytuje sa
aj v rizosfére vini¢a (Liskova, Brown, 1994). Je to druh rozsireny
v Taliansku (Lamberti etal., 1985;Roca etal., 1985), Juhoslavii (Bar-
si, 1989) a Bulharsku (Lamberti et al., 1983). Bol povazovany za vek-
tora euony mus mosaic virusu (EMV) (Mali, Hooper, 1973) a rasberry
ringspot virusu (RRV), avSak experimenty prenos tychto virusov nepotvr-
dili (Roca ctal., 1986).

L. leptocephalus Hooper, 1961 bol najrozsirenejSim druhom v rizosfére trav
a zemiakov. Hustota populdcie bola 3—176 exemplarov. Je vSeobecne naj-
rozSirenejSim druhom nielen na ornej pdde, ako to vyplyva z tohoto $tudia,
ale je aj najcastejsim druhom u ovocnych a lesnych drevin (LiSkova,
Brown. v tlaci). Va¢Sinou sme ho nachadzali na stredne t'azkych az I'ah-
kych podach chladnej$ich alebo vysSie poloZenych oblasti Slovenska. Do-
teraz nie je znamy ako vektor virusov. Je rozdireny v Nemecku, Velkej
Britanii, Dansku a Svédsku, kde sa vyskytuje najmi v ornej pode, trvalych
travnych porastoch, ale aj u réoznych drevin a krikov. Moze sposobovat’
zniZzenie urod u zemiakov (Evans, 1979) a u jarncho ja¢mefia (Ro-
berts, Cotten, 1979).
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L. picenus (Roca etal., 1984), sme zistili v hlinitych skeletnatych pddach
stredného Slovenska, a to v rizosfére trav, pri hustote populacie 24 exemp-
larov. Je to mediterranny druh, roz$ireny vo vinohradoch a ovocnych sa-
doch v Taliansku (Roca et al., 1984, 1988). Na tzemi Slovenska bol
zisteny aj v rizosfére sliviek (LiSkova etal., 1993), orechov a smrekov
(LiSkova, nepublikovany vysledok).

Dalsie Longidorus spp. su doteraz ne$pecifikované druhy. ktoré si vyzadu-
ju d’alSie morfologickée Studium.

Xiphinema spp.:

Xiphinema diversicaudatum (Micoletzky, 1927) Thorne, 1939 sme zistili
v stredne t'azkych podach u trav, pri hustote populacie 15-17 exemplarov.
Tento druh bol vZdy pritomny v zmieSanych populaciach s L. leptocepha-
lus. X. diversicaudatum je vektorom arabis mosaic virusu (AMV) a straw-
berry latent ringspot virusu (SLRV) na $irokom okruhu pol'nohospodar-
skychplodin (Brown etal., 1993). Je rozSireny predovsetkym v miernom
klimatickom pasme Eurdpy. Zapri¢inuje priame poskodenic porastov trav
(Roberts. Cotten, 1979).

Xiphinema vuittenezi Luc, Lima, Weischer et Flegg, 1964 sa vyskytovala na
'ahkych pieso¢natych pddach v rizosfére jaCmeia, pSenice a zemiakov,
najCastejSic v zmieSanych populdciach s L. evonymus. Hustota populacie
bola 12—-24 exemplarov. Tento druh je roz§ireny najmé v Strednej Eurdpe.
Podobne aj na Slovensku je najrozsirenej$im druhom zo vsetkych Xiphi-
nema spp., predovsetkym v rizosfére vini¢a, ovocnych drevin a drobného
ovocia (Liskova et al., 1992). Poklada sa za vektora grapevine fanleaf
virusu (GFLV), aj ked’ prenos nebol doteraz experimentdlne dokdzany
(Riidel, 1980).

Zistené udaje o Longidoridae na ornej pdde rozsiruju doterajSie poznatky
o tychto nematddoch tak z hl'adiska ich vyskytu na Slovensku a v Stredne;j
Eurdpe. ako aj z hl'adiska hostiteI'skych rastlin. Diferencuju vyskyt jednotli-
vych druhov podla klimatickych podmienok. NajhojnejsSiec boli nematddy
zastupené v rizosfére trav (39.4 % pozitivnych lokalit), kde prevladal druh
L. leptocephalus, nasledovany X. diversicaudatum a L. picenus. U obilnin
a zemiakov boli Longidoridae podstatne menej Casté (15,4 a 15,6 % pozitiv-
nych lokalit). V rizosfére obilnin boli Longidoridae zistené len v teplych juz-
nych oblastiach, kde boli zastupené druhmi L. ewonymus a X. vuittenezi,
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ktoré sa tu vyskytovali aj v rizosfére zemiakov. V severnej$ich oblastiach sa
u zemiakov vyskytoval L. leptocephalus. Z doteraz dokdzanych vektorov vi-
rusov sa vyskytovali L.elongatus a X. diversicaudatum, av8ak aj d’al$ie dru-
hy st potencidlne vektory.
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BLANOKRIDLI PARAZITOIDI KOHOUTKA MODREHO
(Oulema galleciana Heyd.), (Coleoptera, Chrysomelidae)

Hymenopterous Parasitoids of Cereal Leaf Beetle
Qulema galleciana Heyd.

Josef SEDIVY

Research Institute of Crop Production, Prague, Czech Republic

Abstract: Over seven years of observations in two localities in central Bohemia,
ten species of hymenopterous parasitoids were reared from cocoons of the cereal
leaf beetle (O. galleciana Heyd., syn. O. lichenis Voet). They included five spe-
cies of the family Ichneumonidae, viz., Bathytrix maculatus, Gelis instabilis,
Lemophagus curtus, Itoplectis alternans, I. maculator and Scambus annulatus;
four species of the family Pteromalidae, viz., Pteromalus chrysos, P. semotus,
P. vibulenus and Trichomalopsis microptera; and one species of the family Eu-
lophidae viz., Necremnus leucarthros. In a locality intensively used for growing
cereal crops, the parasitoid spectrum was poorer, lacking three of the species.
Necremnus leucarthros, a gregarious plurivoltine species, was dominant. The
parasitization by this species varied between 3 and 39.2% in successive years of
study. Gelis instabilis and Pteromalus vibulenus were subdominant parasitoids.
Gelis instabilis is a hyperparasitic ichneumonid which, in the course of the seven
years, emerged from 0.8 to 8.1% of cocoons. At the same time, Pteromalus vibu-
lenus parasitized 0 to 6.6% of cocoons. The remaining plurivoltine parasitoids
cmerged only singly, as the cereal leaf beetle was only a minor intermediary host
for them. Necremnus leucarthros, showing the highest percentage parasitization
of cocoons, was the only parasitoid capable of significantly affecting the popu-
lation dynamics of the cereal leaf beetle. The degree of infestation of the leaf
beetle cocoons was influenced by the plant community growing in the vicinity of
winter wheat crops. In a varied landscape comprising ecological corridors the
parasitization was twice as high as in a landscape intensively used for growing
cereal crops, almost devoid of areas grown wild-growing plants.

spectrum of parasitoids; degree of parasitization; waste areas

Abstrakt: Béhem sedmi rokll pozorovani bylo na dvou lokalitach ve stfednich
Cechach vychovéno z kokonti kohoutka modrého 12 druhti blanokfidlych para-
zitoidl. Z Celedi Ichneumonidae to bylo 3est druhii: Bathytrix maculatus, Gelis
instabilis, Lemophagus curtus, Itoplectis alternans, I. maculator a Scambus an-
nulatus. Celed’ Pteromalidae byla zastoupena ¢tyimi druhy: Pteromalus chrysos,
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P. semotus, P. vibulenus a Trichomalopsis microptera. Jeden druh, a to Necrem-
nus leucarthros, byl z ¢eledi Eulophidae. Na lokalité intenzivné vyuZivané pro
péstovani obilnin bylo spektrum parazitoidi o tfi druhy chud$i. Dominantnim
druhem byl skupinovy plurivoltinni Necremnus leucerthros, jehoz parazitace se
v letech pozorovani pohybovala na obou lokalitach v rozmezi 3 aZ 39,2 %. Sub-
dominantni parazitoidi byli lumek Gelis instabilis a druh Pteromalus vibulenus.
Gelis instabilis je hyperparaziticky druh, ktery se v pritbéhu sedmi let lihnul z 0,8
az 8,1 % kokonii. Ve stejné dob& Pteromalus vibulenus parazitoval 0 az 6,6 %
kokonii. Ostatni plurivoltinni parazitoidi se lihli pouze ojedinéle a kohoutek
modry byl pro né vedlej§im mezihostitelem. Jedinym vyznamnym druhem pro
zmény v populacni dynamice kohoutka modrého byl Necremnus leucarhtros, je-
hoZ parazitace byla nejvy3$si. Stupe parazitace viech druhii byl ovlivnén soused-
stvim porostli pSenice ozimé. V ¢lenité krajiné s ekologickymi koridory byla
parazitace dvakrat vy33i nez v krajiné intenzivné vyuZivané pro péstovani obilnin
(témét bez neobdélavanych ploch).

spektrum parazitoid; stupeii parazitace; neobdélavané plochy

Populace kohoutkli na obilnindch jsou krom¢ autekologickych faktori re-
gulovany také predatory a parazitoidy. O vlivu predatort je dosud malo poz-
natki, vice idaji bylo zveifejnéno o parazitoidech kohoutkt. Pozornost byla
dosud vénovana predevsim parazitoidim kohoutka modrého (Oulema galle-
ciana Heyd.) (= syn. lichenis Voet), protoze se kukli na nadzemnich ¢astech
rostlin a sbér vét§iho mnozstvi zapredki larev pro chovy parazitoidu je snaz-
$i nez u kohoutka ¢erného (Oulema melanopus L.), jehoz larvy se kukli v pu-
dé. Parazitoidi kohoutka modrého patii prevazné do fadu Hymenoptera.
Ojedingle byli vychovani parazitoidi z fadu Diptera, a to Phalacrotophora
Jasciata Miczulski, 1987) a Duophoria nigrata Fall. (Pavlov, 1981).

Z vaje¢nych blanokfidlych parazitoidi je nejvyznamnéjsi Anaphes flavipes
Forst. (Mymaridae), zjisté€ny v Jugoslavii (Bjegovic, 1971) a v Bulharsku
(Pavlov, 1981). Ostatni blanokfidli parazitoidi, ktefi se lihnou ze zapied-
ku kohoutka, parazituji mladsi larvy a vyvijeji se koinobioticky. Druhou
skupinu tvoii druhy, které parazituji dorostlé larvy a kukly, vyZivuji se idio-
bioticky na dorostlém hostiteli. Dil¢i udaje o parazitoidech zpracovali Mic-
zulski (1987) a Horvath, Szabolcz (1992). Souborné price
o parazitoidech kohoytka modrého uveiejnil Haeselbarth (1989a, b).
Uvedeni autofi zjistili jako larvalni parazitoidy lumky Lemophagus curtus
Tow., Diaparsis spp. a chalcidku Tetrastichus julis (Walk.). Parazitoidi vy-
chovani z kukel kohoutka modrého byli lumci Batyplectes maculatus Hell.,
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Gelis instabilis Forst., Itoplectis alternans Grav., I. maculator F., Scambus
annulatus Kiss, chalcidky Necremnus leucarthos Ness (Eulophidae) a Ctyfi
druhy z Celedi Pteromalidae (Pteromalus semotus Walk., P. vubulenus Walk.,
P. chrysos Walk. a Trichomalopsis microptera Lindm.).

Cilem prace bylo zjistit v priib&hu sedmi let druhovou diverzitu parazitoidi
a stupen parazitace larev a kukel kohoutka modrého na dvou lokalitach
s riznou intenzitou péstovani obilnin a zhodnotit vyznam blanokftidlych pa-
razitoidu pro regulaci populace Skudce.

MATERIAL A METODY

Sbér zapredki kohoutka modrého na rostlindch ps$enice ozimé se uskute¢-
nil v Ictech 1988 az 1994, kazdoro¢né v obdobi tfi az sedm dnti po vyskytu
prvnich kokonu. Pozorovani byla provedena v Praze-Ruzyni a ve Zlonicich
(okres Kladno). Porosty pSenice ozimé byly v jednotlivych letech vzdaleny
od pozorovaciho mista z minulého roku maximalné 0,5 km v Praze-Ruzyni
a minimalné 1.5 km ve Zlonicich. Pozorovaci mista v Praze-Ruzyni byla si-
tuovana v Clenité krajiné s ¢etnymi ekologickymi koridory, plocha p3enice
se pohybovala od 2 do 10 ha. Ve Zlonicich byla pozorovaci mista v jedno-
tvarné krajiné s ckologickymi koridory pouze podél hlavnich komunikaci,
plocha porostu psenice ozimé se pohybovala od 50 do 150 ha. V letech po-
zorovani se pSenice ozima péstovala na stejnych pozemcich v pfevazné tfile-
tém intervalu, vyjime¢né dva roky po sobé.

Zapredky kohoutka modrého se sbiraly v prostoru do 50 m od okraje po-
rostu. Béhem sedmi let pozorovéni bylo ro¢né pramémé prosetieno na loka-
lit¢ v Praze-Ruzyni 1 497 kokonu a na lokalit¢ ve Zlonicich 1 411 kokonii
(ro¢n¢ prumémné 224 kokonu v Praze-Ruzyni a 173 kokont ve Zlonicich).
V laboratofi byly zdpfedky uloZeny jednotlivé do lékovek s perforovanym
vickem a prechovavaly se v nadobach prekrytych zvlhéenou bunicitou va-
tou. Kontrola lihnuti se provadéla v intervalu tii dnti. Zaptedky, z nichz se
kohoutci nebo parazitoidi nevylihli, nebyly proSetfeny. Procento parazitace
je pocitano z celkového poctu kokonu, které byly vzaty do pokusu.

VYSLEDKY

Béhem sedmi let pozorovani na dvou lokalitach vzajemné vzdalenych
40 km bylo zji$téno $est druhii parazitoidu z ¢eledi Ichneumonidae, ¢tyfi dru-
hy z ¢cledi Pteromalidae a jeden druh z ¢eledi Eulophidae (tab. I).
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Ichneumonidae
Bathytrix maculatus Hellén

Soliterni parazitoid dorostlych larev nebo kukel. Byl vychovan pouze oje-
dinéle v letech 1988, 1990 a 1992. Dospélci se lihli v prib&éhu Eervence.

Gelis instabilis Foster

Siroce polyfagni druh, ktery Zije hyperparaziticky v lumcich, lumgicich
a kuklicich. Dospélci se lihli v priibéhu ¢ervence. Byl nejcastéj$im parazito-
idem z Celedi Ichneumonidae. Jeho vyznam v regulaci $kidci je negativni,
protoZe Zije hyperparaziticky v jinych druzich lumki a luméika.

Iteplectis alternans Grav.

Plurivoltinni druh, ktery parazituje v prepupach a kuklach druhi z fada
Coleoptera, Lepidoptera, Hymenoptera a Diptera. V letech pozorovani byl
lumek sporadicky vychovan pouze v letech 1990 az 1992.

~Itoplectis maculator F.

Plurivoltinni druh se sklonem k hyperparazitismu: ma podobnou skladbu
hostitelli jako pfedchozi druh. Samice klade neoplozena vajicka do malych
hostitel, k nimz patii také kohoutek modry. Z téchto vaji¢ek se lihnou pou-
ze samci. BEhem let pozorovani byl vychovan pouze na lokalité Praha-Ruzy-
né€, samice byly vychovany ojedinéle.

Lemophagus curtus Townes

Soliterni endoparazitoid malych larev s inhibovanym rustem. Larva para-
zitoida dortsta v dobé, kdy larva hostitele vytvati zapredek. Kukli se v za-
predku hostitele ve vlastnim kokonu. Dospélci se lihnou v prvni poloviné
srpna. Hojnéji byl lumek vychovan na pozemcich, na nichz se péstovala pse-
nice 0zima dva roky po sob€.

Scambus annulatus Kiss

Plurivoltinni soliterni exoparazitoid, ktery napada dorostlé larvy v zapfed-
ku. Jako hostitelé jsou znamy druhy z fadi Coleoptera, Lepidoptera a Hy me-
noptera. Dospélci se lihli v ¢ervenci az srpnu z kokonti sbiranych na obou
lokalitach. Byli vychovani pfevdzné samci, pouze jedna samice.
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L. Parazitoidi vychovani z kohoutka modrého v letech 1988 az 1994 — Parasitoids of cereal leaf beetle reared in the years 1988—-1994

. 1988 1989 1990 1991 1992 1993 1994

R Z R Z R Z R Z R Z R Z R Z

Ichneumonidae

Bathytrix maculatus 1 1 3 1

Gelis instabilis 2 1 10 5 3 2 6 4 3 2 5 1 2 1

Itoplectis alternans 1 1

Itoplectis maculator 2 4 6 3 2

Lemophagus curtus 3 1 1 1 3 3 1 1

Scambus annulatus 1 3 1 1 1 1 1

Pteromalidae

Pteromalus chrysos 1 2 1

Pteromalus semotus 1 1 1 1 2 1 1 1

Pteromalus vibulenus 2 2 1 9 2. 27 5 1 2 12 7 3

Trichomalopsis microptera 2 1 1

Eulophidae

Necremnus leucarthros 79 48 35 17 62 3 178 T 40 20 53 26 32 16

R = Praha-Ruzyné (1 497 kokonii — cocons); Z = Zlonice (1 411 kokonii — cocons)

lspecies

GET—LTT (€) S661 ‘1€ “ NSOy IO
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Pteromalidae

Pteromalus chrysos Walk.

Soliterni parazitoid vychovany sporadicky ve tfech letech sledovani pouze
na lokalit¢ Praha-Ruzyné.

Pteromalus semotus Walk.

Soliterni parazitoid vychovany ojedin¢le pouze v n€kterych letech na obou
lokalitach.

Pteromalus vibulenus Walk.

Plurivoltinni soliterni parazitoid. V letech pozorovani patfil k nejpocetnéj-
$im parazitoidiim z ¢eledi Pteromalidae. Parazitace kukel kohoutka modrého
s¢ v Praze-Ruzyni pohybovala mezi 0,8 az 6,6 %, ve Zlonicich byla ve stej-
ném obdobi zjisténa parazitace 0 az 2,3 %. Pomér pohlavi byl na obou loka-
litach pfevazné ve prospéch samcu (tab. II).

Trichomalopsis microptera Lindemann

Soliterni parazitoid, ktery byl sporadicky vychovan na obou lokalitich
pouze v nékterych letech.

Eulophidae
Necremnus leucarthros Nees

Skupinovy parazitoid kohoutka modrého, ktery parazituje dorostl¢ larvy,
kukly, vzacné také nevybarvené dospélce v zapfedcich. Samice kladou 3—4
vaji¢ka do zapfedku. Nerozpoznavaji parazitované kokony, takze do jedno-
ho kokonu mohou klast opakované, z jednoho zaptredku se pak lihne az 25
jedinct, v nasich pokusech maximalné 13 samic a 12 samct. Nejpocetnéjsi
jsou skupiny o 1 az 5 samicich a proménlivém poctu samcu (1 az 9). Skupiny
s 6 az 12 samicemi na zapfedek a s 1 aZ 13 samci na zapfedek jsou ojedinglé.
Pocetnéjsi jsou piipady. kdy se ze zaptedku lihnou pouze samci v poctu 1 az 3.

Larvy ziji cktoparatiticky na povrchu téla hostitele. Kukli se v zaptedku,
vlastni kokon nevytvareji. Zapredek opoustéji imaga zpravidla jednim otvo-
rem. N. leucarthros je plurivoltinni druh, ktery parazituje také v jinych dru-
zich z ¢eledi Chrysomelidae a Curculionidae. Parazitace kohoutka modrého
se v letech pozorovani na lokalité v Praze-Ruzyni pohybovala v rozmezi 21
az 39,2 % zapiedki. Na lokalité ve Zlonicich byla ve stejném obdobi parazi-
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II. Parazitace kohoutka modrého druhem Pteromalus vibulenus — Parasitization of cereal leaf
beetle by Pteromalus vibulenus

Lokalita! Rok? Procento parazitace? Samice : samci?

1988 0,8 1: 0,8
1989 1,6 1:1.2
1990 43 1:1.3

Praha- Ruzyné

: 1991 5,9 1:1,7

1992 1,4 1:0,7
1993 1.2 1:1,1
1994 6,6 | P [
1988 0
1989 0.5 1:12
1990 2,0 1:0,2

S 1991 1,9 11,1
1992 0,9 1:05
1993 0
1994 2,3 1:1.3

. o) e .
locality: ?year; 3% of parasitization; ‘females : males

tace 3 az 27.6 %. Pomér pohlavi byl ve v8ech letech pozorovani ve prospéch
samic (tab. III).

DISKUSE A ZAVER

V scdmi letech sledovani parazitace larev a kukel kohoutka modrého ve
sticdnich Cechach bylo zjisténo stejné druhové spektrum blanokfidlych pa-
razitoidu jako v Polsku, Spolkové republice Némecko a v Mad'arsku. Nebyly
vychovéany druhy rodu Diaparsis zminované v pracich Haeselbartha (l.c.),
které parazituji u kohoutka ¢erného. Dominantnim druhem blanokiidlych
parazitoidi byl skupinovy parazitoid Necremnus leucarthros, jehoZ parazita-
ce v letech pfiznivych pro vyvoj kohoutka modrého (1988, 1991 a 1994)
byla 31,7 az 39,2 % kokonu. Jak uvadi Haeselbarth (1989b), tento druh
parazituje piiblizné polovinu populace sktidce. Subdominantnimi parazitoi-
dy larev a kukel byly druhy Pteromalus vibulenus a Gelis instabilis a jako
subdominantni druh chalcidka Pteromalus vibulenus. Podle udaju, které
publikovali Horvath a Szabolcz (1992) parazituje v Mad’arsku az
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III. Parazitace kohoutka modrého druhem N. leucarthros — Parasitization of cereal leaf beetle
by Necremnus leucarthros

Lokalita! Rok?2 Procento parazitace® Samice : samci®

1988 31,8 1:20.7

1989 28.4 1:0,5

1990 29,8 1:04

Praha-Ruzyné 1991 392 1:0.4
1992 21,0 1420,7

1993 31,7 1:0,3

1994 30,2 1:0,6

1988 19,2 1:0,9

1989 8,7 1:1,5

: 1990 3,0 1403
Gionice 1991 27,6 1:03
1992 14,0 1:0,4

1993 14,3 1:0,2

1994 9,0 1:0,7

"ocality; 2year; % of parasitization; females : males

22,3 % larev. V naSich pokusech dosahovala parazitace larev v nékterych
~ letech az 6.6 %. Vy§si parazitace byla v letech priznivych pro vyvoj hostite-
le. Lumek Gelis instabilis jako parazitoid kohoutka modrého snizuje napadeni
jinymi druhy lumku. protoze je hyperparazitem parazitoidnich blanokiid-
lych.

Ostatni blanokfidli parazitoidi se vy skytovali sporadicky. Kohoutek modry
byl pro nékteré z nich pouze vedlej$im mezihostitelem. Pfikladem jsou vys-
kyty polyfagnich druhu /tolectis maculator a I. alternans, o nichz je zndmo,
Ze jejich samice kladou vajicka do nahodnych hostitelu.

Stupeni parazitace kohoutka modrého byl ovlivnén sousedstvim porostu
pScnice ozimé a jejim zastoupenim ve struktufe péstovanych plodin. V ¢leni-
té krajiné s ekologickymi koridory byl vyskyt blanoktidlych parazitoidu
obecn€ vy$si nez v krajiné vyuzivané k intenzivnimu péstovani obilnin (Zlo-
nice), kde také spektrum parazitoidu bylo o tfi druhy niZsi.

Primérna parazitace kohoutka modrého dominantnim druhem N. leucar-
thros byla na pozorovacich stanovistich zna¢n¢ rozdilna (tab. III). V Praze-Ru-
zyni byla v priiméru let 32 % a na lokalitach s intenzivnim péstovani pSenice
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ve Zlonicich byla v priméru pouze 14,7 %. Na pozorovacich mistech se pro-
jevil priznivy vliv sousedstvi neobdélavanych ploch a nepfiznivy vliv vel-
koplo$ného intenzivniho péstovani pSenice ozimé na lokalitich téméf bez
ekologickych koridort.

Podékovani

Za ureni parazitoidl z ¢eledi Eulophidae a Pteromalidae dékuji RNDr. Z. Broug-
kovi, DrSc.
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Z VEDECKEHO ZIVOTA

Mezinarodni konference o $kodlivych i priznivé pusobicich
mikroorganismech na loukach, pastvinach a travnicich

Louky, pastviny i travniky budou hrat na celém svété v ptistich desetiletich jednu
z hlavnich roli v péci o zemédeélstvi 1 o krajinu. Pfesto neexistuje dosud Zadna mezi-
narodni organizace, ktera by se pravidelné& hloubgji zabyvala problémy kladné, ¢i
naopak zapomé tlohy mikroorganismi v tomto prostfedi nebo otdzkami, jak tento
vybalancovany celek, kterym travni ekosystémy nesporné jsou, chranit pfed nepfiz-
nivymi vlivy vnéjsiho prostredi.

Je proto velkou zasluhou prof. V. Paula z Univerzity v Paderbornu, Ze se svymi
spolupracovniky zorganizoval prvni akci tohoto druhu. Konference v Paderbornu
probéhla od 4. do 6. fijna 1993 za ucasti vice nez 70 odborniki z Evropy, USA
i Nového Zélandu. Uplny sbornik referatit byl vydan az v lofiském roce.

Nebylo nahodou, Ze se toto setkani konalo v Némecku — v sou¢asnosti zde totiz
pokryvaji louky a pastviny asi 31 % celkové vymeéry zemédélské pidy. Vyznam
téchto zelenych ploch, at’ uz zeméde€lsky nebo jinak vyuzivanych, bude nadale stou-
pat s ohledem na ménici se roli zemédélstvi a ekologizaci krajiny.

V obecné Gvodni ¢asti jednani zdiraznil G. Kley skute¢nost, Ze asi polovina se-
menaiské produkce trav v zemich EU je vyuZivana pro ulely picninafské (trvalé
travni porosty, orna piida), polovina pak jako zelené ihory a hnojeni, k protieroznim
ucelim a v travnikaistvi. Vyhledovym cilem 3lechténi bude postupné rozsifovéani
univerzalnosti travnich druhii tvorbou odrid pro zcela rozdilné a pfitom specifické
ucely — jako piiklad lze uvést jilek vytrvaly, ktery je jak kvalitni picni travou, tak
fada jeho odrid je nepostradatelna pro zakladani nezemédélské zelené.

Kolektiv slechtitell z DSV Lippstadt vedeny U. Feuersteinem shmul vysled-
ky z problematiky rezistentniho 3lechténi: napf. u rzi kazdé zvy3eni rezistence o je-
den stuper je spojeno s poklesem vynosu 0,7 aZ 1,5 %, u listovych skvmitosti je tato
deprese jesté vyssi. Pozomnost byla dale vénovana virozam trav (W. Huth), bakte-
ralnimu vadnuti zpiisobenému Xanthomonas campestris pv. graminis (D. Hein,
G.Masuch, E.Birckenstadt), travnim fuzariézdm a jejich toxinim
(S.R. Engels), vlivu listovych skvrnitosti na semenaiskou produkci (B. Fis-
cher), vyznamnym chorobam travnikii ve Francii (J. Gondran), skvmitostem sr-
hy Mastigosporium sp. (U. Kastirr), identifikaci druhii rodu Dreschlera pomoci
ezoenzymoveé analyzy (B. Burhenne) a mikrobialnim populacim rhizosféry riz-
nych travnich druhii (S. Martyniuk).

Jako na v3ech odbomych travinaiskych konferencich, byla 1 zde zna&na pozornost
vénovana otdzkam endofytnich hub — jejich rozsifeni v Némecku (E. Oldenburg),
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dale vyskytu hub rodu Acremonium v evropskych odridach rodu Festuca
(M. Pfanmoller), jejich pfenosu (A. M. Riberio) a umélé infekci. P. Dap-
prich mapoval vyskyt téchto hub v osivu jilku vytrvalého evropského ptivodu
a tentyZ autor predstavil rychlou metodu identifikace vitalnich endofytl v osivu
a listovych poch-véch jilku vytrvalého. Souhrnnym referatem o vyskytu endofy-
ti ve Velké Britanii a o jejich vlivu na zdravotni stav travniho porostu uzaviel tuto
kapitolu G. C. Lewis.

V odborném bloku, ktery se zabyval kvalitou a kvantitou produkce a prostiedi,
referoval J. P. Kluczek o mikrofléie v jilkovych porostech pii hnojeni hovézi kej-
dou a G. C. Lewis o vyskytu listovych chorob na travach ve Velké Britanii.
I. Garthwaite hovoiil o identifikaci mykotoxini a o vlivu tremorgenickych latek
produkovanych rodem Acremonium na vyskyt syndromu oznacovaného ,ryegrass
staggers™. D. Schmith referovala o vlivu Acremonium uncinatum a listovych skvr-
nitosti na chemické sloZeni a nutri¢ni hodnotu kostfavy luéni.

Posledni blok referatii byl vénovan biologické ochrané. Systémuum hodnoceni in-
tenzity vyskytu chorob se vénovaly E. Birckenstaedt a J. Thomas, ke 3lech-
téni na toleranci k bakterialnimu vadnuti hovofila M.Betin, o teoretickych
1 praktickych aspektech $lechténi na odolnost viiéi travnim rzim referovali C. Ca-
pelli, M. Betin, M. Marte, U. K. Posselt, D. Reheul aR. E. Welty.
O moznostech vybéru na rezistenci vii€i Drechslera poae hovoiil C. H. A. Snij-
ders, o Slechténi na odolnost vii¢i nameli B. Caga$.

Cela konference doprovazena fadou posterii a zakon¢ena odbormou exkurzi na
Slechtitelskou stanici Hof Steimke a travnikaiské pokusy organizované Spolkovou
odriidovou zkusebnou v Hannoveru byla prondsledovéana pouze neptizni pocasi. Ji-
nak by byl jeji Gispéch vice nez stoprocentni.

Ing. Bohumir Cagas, CSc.

3. Mezinarodni sympozium Rezistence pleveld a plodin vadi herbicidim

Pracovnici Odboru rostlinolékatstvi — odéleni herbologie méli moznost zucastnit
se sympozia ,JIntermational symposium weed and crop resistance to herbicides®,
které pofadala Evropska plevelarska spoleénost (EWRS) ve spolupraci se Spanél-
skou plevelaiskou spole¢nosti ve dnech 3.—6. dubna 1995 v Coérdobé ve Spanélské
Andalusii.

Sympozia se zadastnili védci z celého svéta — z Evropy, Ameriky, Japonska, Ci-
ny, Izraele, Australie, Afriky a dal3ich. Program byl po zahajeni piednaskou prof.
Gressecla (Izrael) na téma Vyvoj rezistence a potieby nové vyvojové strategie.
uspofadan do péti odbornych sekci: Rezistence pleveli vii¢i herbicidiim, Mechanis-
mus herbicidni rezistence, Genetika a biologie rezistentnich pleveli, Biotechnolo-
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gické snahy vyvoje rezistence viici herbicidiim v plodinach - problémy a moZnosti,
MozZnosti jak zabranit rezistenci — integrované mechanické, chemické a biologické
metody pro hubeni plevelu.

Celkem bylo predneseno 24 prednasek, 120 ustnich sdéleni a vystaveno 110
posterti. Zastupci VURV prezentovali vysledky své prace referaty: . Mikulka
aD.Chodova: The occurence of resistant weeds in Czech republica D. Cho-
dova, I. Mikulka a M. Kocova: Comparing some differences of atrazine
susceptible and resistant common groundsel.

Mezi nejvyznamnéj$i patii udaje o vyskytu plevell s rezistenci viici urcitym
herbicidnim skupinam. V soucasné dobé je v Evropé prokazano 35 dvoudéloZznych
a 17 jednodéloznych plevell rezistentnich viéi atrazinu. Jako nejvétsi problém se
jevi plosné zaplevelni rodem Amaranthus a Chenopodium. Vici paraquatu byla
prokazana rezistence u Erigeron canadense, E. bonariensis, Poa annua, Lolium ci-
liatum a Epilobium ciliatum. 7. inhibitori acetolaktat syntazy byla popséana rezis-
tence Stellaria media (chlorsulfuron), Alepecurus myosuroides, Apera spica venti,
Bromus tectorum a Lolium rigidum (chlorotoluron a diclofop-methyl). Mezi herbi-
cidy, které ovliviiuji acetylkoenzym A, patii aryloxyphenoxypropionaty. Rezisten-
ce vici nim byla popsana u Avena fatua, A. sterilis, Lolium rigidum, Setaria viridis
a Sorghum halepense. Setaria viridis, Sorghum halepense a Amaranthus palmeri
patii mezi plevele s rezistenci vii¢i dinitroanilinovym herbicidiim.

Velkymi Gspéchy védeckych tymi bylo ziskani plodin s rezistenci viici herbici-
dam, napt. vici glyphosatu fepy cukrové, fepky, hoicice a jeCmene, soji vici ima-
zethapyru, bavlniku vic¢i bromoxynilu.

Zakladem ochrany porosti pred rezistentnimi plevely je predevsim diagnostika
a monitorovani vyskytu téchto plevelt a dodrzovani nékterych opatieni (pouziti al-
ternativnich herbicidi nebo smési, stiidani plodin, zpracovani pudy, Cisté osivo
aj.). Z hlediska ekonomického je rezistence vii¢i herbicidiim v souc¢asné dobé hlav-
nim podnétem pro vyvoj novych herbicid.

Ucast na sympoziu byla velmi uziteéna vzhledem k mnozstvi podnétii pro dalsi
praci oddéleni herbologie (napf. dalsi vyuziti fluorescenénich metod ve vyzkumu
rezistence, vyskyt novych rezistentnich plevelii, doporuceni alternativnich herbici-
du, nové metody diagnoézy pro rezistenci viici inhibitortim acetylkoenzymu A a ace-
tolaktat syntazy).

Je mozné konstatovat, Ze problémy rezistence plevelil se ve svété zabyvaji celé
pracovni tymy odbomiki z oblasti zemédélskych véd, biologie, chemie i ekonomul.
Podle zavéri jednani sympozia v nejblizsich letech tento problém zistane nevyfte-
Sen. Souhmy referat ze sympozia jsou k dispozici u autort.

RNDr. Daniela Chodova, CSc., Ing. Jan Mikulka, CSc.
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ZIVOTNI JUBILEA

Dr. Josef Sedivy sedmdesitnikem

Nas vazeny pritel pan doc. RNDr. Josef Sedivy, DrSc., oslavi v zafi sedmde-
saté narozeniny. Dovolte mi proto, vaZeni ¢tenafi, malé zamysleni o ristu této vy-
znamné védecké osobnosti z rostlinolékarského oboru. Kiivka Zivotniho cyklu
naseho vazeného pritele, prestoze probihala podle zakladnich principii 0 pfeméné
informaci, a to jejich tvorbou, zpracovanim, uchovavanim a kone¢né jejich pieno-
sem, se piece jenom v podstatnych rysech lidila od béZzného priméru. V obdobi
tvorby informaci vlastni védeckou praci a odbormou ¢innosti bylo velmi dilezité,
jak orientovat védecky vyzkum k ziskani novych origindlnich informaci, jak témto
novym informacim rozumét, a koneéné jak je interpretovat v odborném rozhodova-
ni. Nové ziskané poznani provéiuje stavajici ¢innosti a poskytuje védeckému pra-
covnikovi moznosti tvorby rozsifeného poznani, které lépe vysvétluje soucasnou
situaci a tudiZ umozZiluje novou orientaci ve védé, aby se v maximalni mozné miie
zabranilo Skodlivému pulisobeni a tim piispélo k naplnéni dobré rostlinolékaiské
praxe.

Tuto prvni ¢ast Zivotniho cyklu o tvorbé novych informaci védeckym vyzku-
mem, sbérem udaji o chovani zivo¢isnych skidci, projekei systému integrované
ochrany si jubilant stale udrzuje a nadale je pravidelnou soucasti naplné jeho aktiv-
ni prace v rostlinolékaiském oboru Vyzkumného ustavu rostlinné vyroby v Pra-
ze-Ruzyni. Pokud mam hovofit o zpracovani informaci pro védu, rostlinolékaftstvi
a agronomickou interpretaci jak vlastnich udajt, tak 1 udajh pievzatych z literatury
od jinych autort, je vie vzdy na urovni, které je pro osobnost dr. Sedivého vlastni.
Také¢ otazka uchovani informaci publikacni ¢innosti byla vzdy a stéle je na srovna-
telné mezinarodni urovni a €asto méla charakter prioritniho vyznamu. O tom, Ze
tomu tak skute¢né je, 1ze se snadno presveédcit podle védeckych a odbomych praci
jubilanta publikovanych jak v zahranici, tak 1 doma.

Pienos informaci je kone¢nou fézi, jak s nimi zachazet. Doc. Sedivy formu pre-
nosu informaci realizoval a stale realizuje na trovni vysokoskolské vyuky ve spe-
cializovaném programu vychovy odborniki pro rostlinolékatrskou péci, tj. dnesnich
rostlinolékait, dale pii vychové novych védeckych pracovniki jako $kolitel doma-
cich 1 zahrani¢nich aspirantii a dne$nich doktorandi v oboru ochrany rostlin, a to
jako ¢len oborové rady doktorandského studia, jako examinator pfi rigoréznich
doktorandskych zkouskach, jako ¢len komise pro obhajoby doktorandskych a kan-
didatskych praci z oboru zemeédelska a lesnicka fytopatologie a ochrana rostlin
a také jako piedseda komise pro statni zavéreiné zkousky na Agronomické fakulté

239



Ochr. Rostl., 31, 1995 (3) : 239-240

Ceské zemédélské univerzity v Praze. Na tirovni védeckého vyzkumu se jako &len
Gcastni védeckych rad: Odboru rostlinolékaiského VURV v Praze-Ruzyni, Vy-
zkumného tustavu v¢elaiského v Dole u Lib¢ic, Vyzkumného ustavu okrasného za-
hradnictvi v Prihonicich a jako staly ¢len v pracovnich skupinach a koordina¢ni
radé pro potiebu Ministertva zemédélstvi CR. Jubilantovi se slusi také pod&kovat
za jeho zasluhu o vznik odboru rostlinolékaistvi Ceské akademie zemédélskych
véd.

Na trovni profesni odbornosti pro praxi je stale vyhledavanym prednasejicim na
seminafich a v instruktivnich odbornych 3kolenich pro Sirokou odbornou veifejnost
plodinového zaméieni i zahradkaf.

Na urovni redakéni rady védeckého ¢asopisu Ochrana rostlin uplatiiuje svoji
osobnost pri posuzovani prispévkl jako informacnich zdroji — zda jejich tvorba,
zpracovani, uchovani, ale i1 pfenos odpovida pozadavkim redakéni rady.

Jestlize kiivky Zivotnich cykli obecné za¢inaji u¢enim a investicemi do poznani
a konci obdobim snizenych aktivit a ztratou kontaktu s vysledky nového poznani,
kiivka Zivotniho cyklu na$eho vaZeného piitele, pana doc. RNDr. J. Sedivého,
DrSc., je vyjimkou v tom, Ze si stale udrzuje kontakt s novym poznanim, Ze sam
védeckym vyzkumem stéle tvofi nové informace a ve svém jednani a rozhodovani
plné vyuziva nashromazdéného poznani, které neustale konfrontuje s nejnovéjsimi
poznatky v oblasti védeckého badani, v oblasti odbormé rostlinolékaiské praxe
v polni, zahradnické 1 ovocnaiské vyrobé i v okrasném sadovnictvi a lesnictvi. Ak-
tivné se zajima i o $iri problematiku - o postaveni zemé&deélstvi v narodnim hospo-
dafstvi jak v ramci Ceské republiky, tak i v rimci Evropské unie a v zamofi.

Pan doc. RNDr. Josef Sedivy, DrSc., miize byt nam mladsim stale dobrym vzo-
rem neutuchajiciho zajmu o profesi, kterou jsme si vybrali jako povolani. Proto mu
co nejvieleji popiejme, aby mu zdravi umoznilo co nejdéle se aktivné zajimat
o ochranu rostlin.

prof- Ing. Vladimir Taborsky, CSc.
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ACANTHOSCELIDES OBTECTUS (SAY)

Synonyma: Acanthoscelides obsoletus (Say), Bruchus obtectus Say

Zrnokaz fazolovy

Narodni nazvy: anglicky — bean weevil, némecky — Speisebohnenkéfer, francouzsky
— Bruche des haricots, Spanélsky — gorgojo del frijol

1. Brouk zmokaze 2. Fazole poskozend Zirem larev zmokaze

Napadané substraty: Skodi na Sirokém sortimentu luténin, nejvice na fazolich, ndkdy
1 na ¢occe, soje, bobu a hrachu.

Geografické rozsireni: Pochazi pravdépodobné z tropickych oblasti Ameriky. Stal se
kosmopolitnim $kidcem. V teplejSich oblastech Zije jak na polich, tak ve skladech,
v chladngjsich oblastech svéta viak prodélava vyvojovy cyklus pouze ve skladech.

Bionomie: Samicky kladou v priméru 80 az 100 vajicek, ktera pokladaji na povrch
semen, luskil nebo listil lusténin. Prvni larvalni stupen je aktivni a ma dobfe vyvinuté
nohy. Larva prvniho riistového stupné se zavrtava do zma, kde prodélava vyvoj. Dalsi
ristové stupné larev jsou zavalité, beznohé¢ a ohnuté. V jednom semeni se miZe vyvijet
nékolik larev soucasné. Dorostlé larvy jsou velké 3 az 4 mm. Vykusuji z vnitini strany
semene kruhovité vicko a poté se zakukli. Vyvoj je silné zavisly na okolni teploté.
Optimum je 30 °C. Limitni prahy vyvoje jsou 15 az 34 °C. V b&Znych skladovacich
podminkéch trva vyvoj piiblizné 20 az 80 dni. Dospélci nepiijimaji potravu a Ziji 1 aZ
3 tydny v zavislosti na teplot&. Jsou velmi pohyblivi a dobfe 1étaji. V CR se lihne na
poli jedna generace za rok, brouci se objevuji koncem ¢ervna. V podminkach skladi pak
Skiidce mize mit béhem roku az ti generace.

Hospodarisky vyznam: Je vaznym $kidcem vSech druhi tuzemskych i dovaZenych
lusténin. Jedna larva zredukuje hmotnost semene bobu 0 25 %, pét larev 0 70 %. ZvySené
nebezpeli predstavuje v letnich mésicich nebo v celoro¢né vyhfivanych provozech.



Zpusob zavlékani: Je zavlékan lusténinami z teplych oblasti Evropy, Afriky, Ameriky
a predevsim z Asie.

Determinace: Velikost dosp&lych brouki je 2 aZ 4 mm. Krovky jsou Zlutozelené se
svétlej¥imi podélnymi 3edymi prouzky. Prvni aZ Ctvrty a jedenécty &lanek tykadel,
posledni ¢lanek zadecku svrchu a nohy jsou Zlutocervené. Télo je zavalité, nahofe jemné
pyfité. Hlava je mala, tykadla pilovita. Stit je kuZelovity, dopfedu napadné ziZzeny, po
stranach chybi zoubek. Krovky jsou ryhované, zkracené, takZe je shora viditelné
pygidium. Zadni stehna maji na vnitini stran& jeden vé&t3i a dva men3i zuby.

a — imago (8tit bez zoubku)

b — stehno zadniho paru noh

¢ —larva

(a, c podle J. BartoSe, P. Vernera,

b podle H. Freude, K. Harde, G. Lohse)

Text: V. Stejskal; Foto: M. Kaftan



LASIODERMA SERRICORNE (FABRICIUS)

Synonyma: Ptinus serricomnis Fabricius

Cervotot¢ tabakovy

Narodni nazvy: anglicky — Cigarette beetle, némecky — Kleiner Tabakkiifer,
francouzsky — Lasioderme du tabac

1. Brouk a priznak poskozeni 2. Cigarety poskozené zirem Cervotoce

Napadané komodity: Tabak (listy, semeno 1 vyrobky), bavinikové semeno, kakaovy
prasek, suSen¢ fiky, paprika, datle, kokos, ryZe, podzemnice olejnd, kofeni, kokosova
moucka, kvasnice.

Geografické rozSireni: Rozsifen v tropech a subtropech: v Sevemi i Jizni Americe, na
Filipinach, v Asii, na Jave, Sumatte, v Africe. Nejbliz$i oblasti rozsifeni jsou Albanie,
Turecko, Recko, Hercegovina, Makedonie, Syrie, AlZzir. Vyznamny $ktdce skladova-
ného kakaa v celé zapadni Africe. V teplych vyrobnich provozech se vyskytuje kosmo-
politné.

Bionomie: Vyvoj Sktidce probiha pii teplotach nad 18 °C. Teplotni optimum pro vyvoj
lezi kolem 30 °C. Homni teplotni prah je 37 °C. Samice kladou 50 az 100 vajicek do
potravniho substratu nebo do $térbin v obalech a prepravnich kontejnerech. Vylihlé larvy
jsou velmi aktivni a mohou prezit az tyden bez potravy. Po 4 az 6 svlékanich si larva
vytvari komurku, ve které se kukli. Celkovy vyvoj trva pii teploté 30 °C kolem 80 dni.
Sktidce miize vytvatet 4 az 8 generaci za rok. Dospélec se v zavislosti na teploté doziva
25 az 45 dni. Je malo odolny proti nizkym teplotam a v nevytapénych skladech béhem
zimniho obdobi uhyne. Snasi teploty mezi 0 az 10 °C pouze n&kolik tydnu, pii —6 °C
uhyne za 10 dni. Aklimatizace na celoro¢ni vyvoj nebyla dosud v nasich podminkach
prokazana, neni vSak vyloucena.



Hospodarsky vyznam: Primarni $kidce tabaku, drog a kofeni. Larva vyhlodava roz-
sahlé dutinové poZery uvnitf baliki lisovaného tabaku. Lihnouci se brouk vyvrtava na
povrchu tabdku nebo cigaret typické kruhové otvory o priméru 2 mm.

Zpusob zavlékani: Do CR se dostava s importem tabaku ze Sevemi a Stfedni Ameriky,
Bulharska a Turecka. Je rovnéZ ¢asto zavlékan spolu s Eervotofem spiZnim (Stegobium
paniceum L.) se zasilkami suSenych drog a kofeni z celého svéta.

Determinace: Brouk je hnédy, 2 aZ 4 mm dlouhy, kratce ochlupeny , hlavu mé ukrytou
pod kéapovitym Stitem. Télo je kratké a ovalné. Krovky jsou jemné& nepravidelné
te¢kované, bez postranni ryhy, jemné chloupky na povrchu téla smétuji dozadu. Diile-
Zitym rozliSovacim znakem od ¢ervotoce spiZzniho je tvar velmi jemné& pilovitych
tykadel, jejichZ koncové ¢lanky nejsou zvétSeny. Vajicka jsou bila, ovéalna, o rozmérech
0,5 x 0,2 mm. Larvy jsou svétlé a rohlickovité ohnuté, hlava je na rozdil od korovniki
¢1 hrbohlavi1 zatazena do hrudi. Larva po vylihnuti méfi 0,5 mm a dortista velikosti az

a — imago

b —tykadlo L. serricorne

¢ —tykadlo Stegobium paniceum
d - larva

(a, b, ¢ podle D. Halsteada,

d podle A. Delobela, M. Trana)

Text: V. Stejskal; Foto: M. Kaftan
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