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APPLE MOSAIC VIRUS IN SOME SPECIES OF THE GENUS AESCULUS

ZDENKO POLAK, JIRINA ZIEGLEROVA

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

Abstract: Apple mosaic ilarvirus (ApMV) was detected in leaves and flowers
of horse chestnut, Aesculus hippocastanum, red horse chestnut, A. x carnea,
sweet buckeye, A. flava and bottle brush buckeye, A. parviflora by double sand-
wich ELISA and verified by manual inoculation of cucumbers. The two last
named species are new spontaneous hosts of the virus. On the basis of our results
sporadic occurrence of ApMV in most frequent species A. hippocastanum and
A. x carnea is discussed.

apple mosaic virus, Aesculus sp.

Horse chestnut, Aesculus hippocastanum L., and red horse chestnut, A. x car-
nea Hayne, are some of most beautiful of large flowering trees for cool tem-
perate zone. They are commonly suited to parks, avenues and open landscape
where their spreading pyramidal crowns can achieve their full beauty. They
are valued for their handsome candelabra-like flower clusters and big digi-
tate leaves.

Besides horse chestnuts among the most notable are sweet buckeye,
A. flava Sol., Ohio buckeye, A. glabra Wild, Japanese horse chestnut, A. tur-
binata Bl., and attractive small trees and shrubs like bottle brush buckeye,
A. parviflora Walter, red buckeye, A. pavia L. and further species.

Apple mosaic ilarvirus (ApMV) occurs world-wide in temperate regions
and its most known natural hosts are rosaceous species. The virus may cause
significant yield losses in apple ochards and hop gardens — cf. hop A and
C strains of ApMV (Barbara, 1988).

ApMV is believed to occur rarely in horse chestnuts. The virus was de-
scribed in that species after detection by serological tests in yellowed leaves
by Sweet (1976) as Prunus necrotic ringspot virus (PNRV) and by Sweet
etal. (1978) as apple mosaic serotype of PNRV.Schimanski and Klein-
hempel (1985) in their synopsis on virus diseases of trees mentioned horse
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chestnut as an ApMV host. Also Németh (1986) put it along with red horse
chestnut on her list of natural hosts of the virus. ‘

Further virotic phenomena were described by Smolédk (1963) as tatter
leaf syndrome called “necrosis* associated with diminished growth, clus-
tered branches, few or no flowers and inviable seeds and by Schmelzer
and Schmidt (1968) who isolated strawberry latent ringspot virus from
specimens of A. x carnea leaves exhibiting chlorotic or necrotic ring and line
patterns but did not confirmed that virus as causal agent.

In continuation of the authors’ search for spontaneous woody hosts of
ApMYV in the Czech territory attempts were made to discover the virus in
attainable Aesculus species grown in Prague and surroundings.

The aim of our paper is to present our results of verification of spontaneous
infection with ApMV in horse and red horse chestnuts and detection of the
virus in some further Aesculus species.

MATERIAL AND METHODS

Identification experiments were carried out with leaves and flowers sam-
pled in May 1996 mostly in the territory of Prague 6-Dejvice and Ruzyné&
(A. hippocastanum, A. x carnea, A. parviflora), in Aesculus collections of
Priihonice castle park and Arboretum — sampled by courtesy of the Botanical
Institute of Academy of Sciences of the Czech Republic and the Research
Institute of Ornamental Gardening (A. hippocastanum, A. x carnea, A. parvi-
flora, A. flava, A. glabra, A. turbinata and A. asamensis), in unique horse
chestnut forest at Kladno-Vrapice (A. hipppocastanum) and in the English
park of the castle at Dobfi3 (A. x carnea).

Sampled leaves were mostly symptomless but some of them carried deco-
lorations in the form of marginal yellowing or mosaic mottling of various
intensity sometimes perceptible in translucent light only.

Determination of ApMV was carried out serologically by double sandwich
ELISA using IgG fractions of antiserum conjugated with alkaline phospha-
tase prepared by Loewe Biochemica. As control an ApMV isolate from
Japanese quince, Chaenomeles japonica (Thunb.) Lindl. was used. Samples
for ELISA were prepared in the ratio 1 : 20 by grinding 0.2 g of leaf tissue or
flower petals in phosphate buffered saline, pH 7.4, with 2% of polyvinylpyr-
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rolidone and 0.2% of egg albumin. Plates were evaluated using a MR 5000
reader (Dynatech) at 405 nm.

RESULTS AND DISCUSSION

Results of our detection trials carried out in 1996 among the species of the
genus Aesculus are summarized in the Table 1. They indicate very sporadic
spontaneous occurrence of ApMV in the two most frequent species — horse
and red horse chestmuts. In May 1997 we verified our last year results by
transmissions carried out with homogenates of newly expanded leaves and
flowers prepared in 0.05SM HEPES buffer, pH 7.1, by manual inoculation
onto cotyledons of cucumbers. ApMV was successfully isolated from all
plants which exhibited infection by ELISA in 1996.

I. Apple mosaic virus in some Aesculus species

; Number of infected
: Number of infected out ; 5 2
Aesculus species . " Aesculus species out of investigated
of investigated plants
plants
A. hippocastanum 2/38 A. glabra 0/1
A. x carnea 4/18 A. turbinata 0/6
A. flava 173 A. asamensis 0/1
A. parviflora 1/5

From the epidemiological point of view very curious situation was found
in the “horse chestnut forest®, consisting of about two hundred and fifty trees
being more than one hundred years old, from which only one tree out of
twenty two tested was found to be ApMV positive. That tree grows inside the
forest on a diagonal of the plot rather close to the centre. Surrounding and
other tested trees were found to be ApMV negative. Taking into account
possible long lasting infectious pressure from the outside due to age of the
trees and leaf and root contacts with the neighbouring trees, the explanation
is either in nonhomogenous distribution of the virus in organs of the tree or
in casual infection. The first explanation seems to be more probable because
the specimens of leaves and flowers were taken from the lowest branches
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only being within reach of the hand and the rest of big crowns remained not
investigated. Anyhow this problem needs further studies to be satisfactorily
understood.

Our results suggest that also some further less frequent Aesculus species
are susceptible to ApMV infection. Even from limited number of individuals
which were at disposal and up to now tested it can be concluded that sweet
buckeye, A. flava, and bottle brush buckeye, A. parviflora, are new sponta-
neous hosts of ApMV not described before.
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Virus mozaiky jabloné v nékterych druzich rodu Aesculus

Virus mozaiky jabloné (ApMV) byl detekovan v listech a kvétech étyf druhu ji-
rovcel madalu, Aesculus hippocastanum, erveného, A. x carnea, osmimuZného,
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A. flava a malokvétého, A. parviflora sérologicky dvojitym sendvi€ovym testem
ELISA a jeho pfitomnost ovéfena mechanickymi pfenosy na délohy okurek. Dva
posledné jmenované druhy jsou novymi spontannimi hostiteli viru. Na zakladé nasich
vysledku je diskutovéan sporadicky vyskyt ApMV v nejéastéji se vyskytujicich dru-
zich jirovei mad’alu a jirovei Gerveném.

virus mozaiky jabloné, Aesculus sp.

Contact address:

RNDr. Zdenko Polak, CSc., Vyzkumny ustav rostlinné vyroby
odbor rostlinolékafstvi, 161 06 Praha 6-Ruzyné&, Ceska republika
Phone: + 420 2 360 851, fax: + 420 2 365 228

RECENZE

Epidemiologie der Pflanzenkrankheiten
Eine Einfithrung in Grundlagen, Methoden und praktische Anwendung

Kranz, J.
Eugen Ulmer Verlag, Stuttgart, 1996, s. 413, cena 98 DEM (ISBN 3-8001-3096-3)

Fytopatologie se v poslednich desetiletich vyrazné profilovala do fady dil¢ich, teo-
reticky a metodicky pomémé pfesné vymezenych oboril. Jednim z nich je i epidemio-
logie patogent resp. chorob rostlin. V humanni a veterinarni mediciné jsou
epidemiologické obory jiZ desitky let integralni soucasti t€chto védnich disciplin.
Naopak fytopatologicka epidemiologie se zacala intenzivné rozvijet aZ koncem
50. a v priibéhu 60. let, pfiemZ vychazela a postupné se vydé€lovala z populacni eko-
logie mikroorganismi a vy$8ich rostlin. Z ptivodné viceméné deskriptivni discipliny
se stale vice profilovala ve sméru experimentalnim a kvantitativnim. V poslednich letech
pak stale vice sméfuje do oblasti matematického a poéitatového modelovani, a to
nejen z hlediska teoretického, ale i praktického (prognéza vyskytu chorob rostlin).

Jednim ze zakladateli a prikopniki epidemiologie fytopatogennich organismu
a chorob rostlin je bezesporu prof. Dr. J. Kranz, némecky védec svétového véhlasu.
V soudasné dobé je emeritnim profesorem Tropického uistavu Univerzity v Giessenu
a dlouhodobé puisobi jako expert FAO pro otazky chorob tropickych rostlin a jejich
epidemiologii. Od 50. let publikoval prof. Kranz mnoZstvi pivodnich védeckych
praci z oblasti epidemiologie a podilel se na zpracovani desitek zasadnich kniZnich
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publikaci. Posledni z nich je pravé recenzovana kniha, do niZ se mu podafilo
v kondenzované formé uloZit Siroké spektrum soucasnych poznatki a metodickych
pfistupt fytopatologické epidemiologie.

Kniha je pojata, jak vyplyva i z jejiho nazvu, jako ivod do zékladl, metod a prak-
tickych aplikaci epidemiologie. Z hlediska koncep¢niho je rozdélena do dvanacti ka-
pitol, které jsou svym obsahem i rozsahem vyvaZené a logicky na sebe navazuji.
V tvodni velmi struéné kapitole je vymezena epidemiologie jako védni disciplina, jeji
ukoly a cile v&etné struéné historie. Nasledujici dvé kapitoly podavaji velmi nazorné
a prehledné uvod do obecné epidemiologie chorob rostlin z hlediska infek¢nich cykla
a fetézc jejich pivodci s piimou navaznosti na komponenty tzv. tyfihelniku choro-
by. Ten je postupné analyzovén z pohledu hostitelské rostliny, patogenity ptivodci
chorob, vlivii faktorii prostfedi a ¢lovéka. VSechny tyto zakladni poznatky jsou
integrovany ve &tvrté kapitole, ktera pojednava o systémovém pojeti a modelech ana-
lyzy epidemii.

Nasledujici tfi kapitoly se postupné zabyvaji prostorovou a ¢asovou dynamikou
epidemii s tim, Ze tyto poznatky vyust'uji do problematiky systémové analyzy a jejich
metod. Nezbytnou soucasti systémové analyzy jsou metody méfeni, sbéru a analyzy
jednotlivych parametri, resp. faktori ovliviiujicich pribéh epidemii. Tyto otazky jsou
pfedmétem osmé a devaté kapitoly, v nichZ je podrobné rozebrana tato problematika
z hlediska biologickych parametrii a meteorologickych faktorii. Vsechny dosud uve-
dené poznatky a metodické pfistupy jsou integrovany v desaté kapitole, kterd po-
jednava o simulaci epidemiologickych procest.

Zavére¢né dvé kapitoly jsou zaméfeny na praktické aspekty, resp. aplikace epide-
miologie v ochrané rostlin. Jedenacta kapitola se zabyvéa otazkami systémové kontro-
ly, taktikou a strategii tzv. crop managementu z epidemiologického hlediska.
Zavére¢na kapitola shmuje soucasné poznatky o problematice ztrat vynosu ve vztahu
k napadeni, moZnostech stanoveni efektivnosti ochrany s vyusténim do oblasti
progndzy a integrovanych systémi ochrany. Knihu uzavira abecedni ptehled pouZité
literatury (555 citaci, vétSinou z let 1970-1996) a vécny rejstiik. '

Recenzovana kniha pfedstavuje vynikajici kombinaci zakladniho uéebniho textu,
zdroje nejnovéjSich védeckych informaci a metodickych pfistupti. Srozumitelnost
textu umociiuje 162 obrazki a grafli, 42 tabulek, desitky pfehledi terminti, matema-
tickych vzorct a rovnic. Za kaZdou kapitolou je uvedena doporucena roz§ifujici lite-
ratura (celkem 97 citaci). Knize nelze po strance obsahové i formalni nic vytknout,
naopak je z ni vidét, jak doslova mistmym zpisobem se podafilo prof. Kranzovi
shrmout jeho celoZivotni praci a znalosti v oblasti epidemiologie chorob rostlin do
uvedeného dila. Bez nadsazky lze fici, Ze se kniha muiZe stat ,,bibli“ v8ech, ktefi maji
zajem o tento velmi zajimavy a naro¢ny obor fytopatologie.

doc. Ing. Ales Lebeda, DrSc.
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DISTRIBUTION OF Rhopalosiphum padi (L.) ON SEEDLINGS
OF TWO WINTER WHEAT CULTIVARS AND ITS EFFECTS
ON LEAF CHARACTERISTICS*

Helena HAVLICKOVA

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: The distribution of Rhopalosiphum padi (L.) and the influence of
aphids on physiological characteristics of leaves of young plants of the winter
wheat cultivars Regina and Zdar were studied. Plants cultivated in growth cham-
bers were infested by apterous adults of R. padi at the second leaf stage. After
twelve days, at the fourth leaf stage, the distributions of aphids on the plants, and
their effects on leaf area, fresh and dry weight and chlorophyll content were
evaluated. High numbers of adults and larvae were found on the second and third
leaves, while there was very low aphid abundance on stems, and the lowest on
the youngest leaves. Aphid feeding influenced negatively all leaf characteristics
tested. Leaf area, fresh weight and chlorophyll content were considerably de-
creased in the first and second leaves, while leaf dry matter decreased more in
the third and fourth leaves than in older leaves. Except for the first leaves, the
losses in leaf area and fresh weight were positively correlated with aphid num-
bers on leaves. No correlation was observed between the decrease in leaf dry
matter and chlorophyll content and aphid abundance on leaves. Differences be-
tween cultivars in the degree of infestation and response to aphid feeding
showed a lower suitability for and higher tolerance to aphids in Regina com-
pared to Zdar.

wheat cultivars, Regina; Zdar; cereal aphid; Rhopalosiphum padi, aphid dis-
tribution; leaf characteristics; chlorophyll content; damage; tolerance

The bird cherry-oat aphid, Rhopalosiphum padi (L.), has a very wide host-
plant spectrum, and is a pest of considerable importance for cereals in Eu-
rope. Its pest status is particularly high because of the efficiency as a vector
of viral diseases (Leather et al.,, 1989; Guo et al., 1996). Aphids favour
basal leaves, and lodge especially next to leaf bases and behind leaf sheaths

* This work was supported by the Ministry of Agriculture of the Czech Republic, project
EP 096-000-6442.
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(Dean, 1974; Korber, Carl, 1991). Leather and Dixon (1981)
demonstrated that R. padi was more fecund and had higher adult weights on
seedlings and earing plants than on plants at the tillering stage. Compared
other cereal aphids, infestation by this species had the highest negative ef-
fects on growing characteristics and metabolism of young wheat plants
(Carrillo, Kramm, 1982; Havli¢kova, 1984, 1986). The high num-
bers of aphids on wheat at the beginning of anthesis caused a decline in leaf
chlorophyll content and reduction of seeds per ear. The negative effects of
aphid feeding were different in individual tested cultivars (Havli¢kova,
1997).

R. padi, as BYDV vector, is an important pest of winter wheat seedlings
during the autumn migration, and on young plants of wheat during the spring
migration on and from secondary hosts (Thrackay etal., 1990). The objec-
tive of this study was to examine the distribution of R. padi on wheat seed-
lings and its effects on physiological characteristics of leaves of two winter
wheat cultivars differing in response to aphid feeding at the earing stage
(Havli¢kova, 1997).

MATERIAL AND METHODS

Two winter wheat cultivars, the partly resistant cv. Regina and the suscep-
tible cv. Zdar (Havli¢kova, 1997), were used in the experiments. Ten
germinated seeds of each cultivar were planted in standard greenhouse soil
(Fertil Z) in 12 pots, 11 cm in diameter. At the first leaf stage, seedlings were
thinned to five per pot. When the second leaves were fully expanded, each
plant in six pots of each cultivar was infested by five apterous adults of Rho-
palosiphum padi L. (RP). Aphid-free plants in six pots served as control.
Both infested and uninfested plants were covered by nylon bags. The test
was conducted in a growth chamber maintained at 25 °C and 16L : 8D photo-
pheriod. Twelve days later, at the stage of the 4th leaf, the bags were
removed. Aphids from individual parts of a plant (leaves, stems) were trans-
ferred into glass dishes, killed by chloroform vapour and counted. Leaves of
infested and uninfested plants were evaluated for chlorophyll content (SPAD
502, Minolta, using average values from basis, middle and top parts of every
leaf), leaf area (Leaf Area Meter), fresh and dry weight. Student’s -test and
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regression analysis were used to evaluate the influence of aphids on leaf
characteristics of the two cultivars and the relations between aphid density
and degree of leaf damage.

RESULTS

At the end of infestation the average number of aphids per plant on cv. Re-
gina (108.1 +26.4) was insignificantly lower than on cv. Zdar (117.6 £ 31.8).
The proportions of distribution of aphids on individual leaves and stems
were similar in both cultivars. The highest proportion (38.6%) was found on
the second leaves; in contrast, a very low proportion was observed on the
youngest leaves and stems (4.4% and 6.3%, resp.). The ratio of adults : larvae
was highests on the first leaves (3.8), followed by that on the second leaves
(2.4), while the ratios on other leaves and stems did not exceed 1.8 (Fig. 1).

50+ 1. Distribution of R. padi on plants
) ( 0 lacyas of winter wheat at the 4th leaf stage
(%] dults
W adu (12 days after artificial infestation by
40T aphids)
30t

1st 2nd 3rd 4th stem
leaves

The uninfested control plants of cv. Zdar showed a greater leaf area, higher
leaf fresh weight and dry matter, and a lower chlorophyll content than those
of cv. Regina. Aphid feeding decreased the leaf area on both cultivars signi-
ficantly (P < 0.01), except that of the 4th leaf of cv. Regina. There was a
more pronounced decline in leaf area of the Ist and 2nd leaves than of
younger leaves (Fig. 2). The fresh weight decreased significantly (P < 0.01)
in all leaves of both cultivars after aphid feeding, particularly in the Ist and
2nd leaves of cv. Zdar (Fig. 3). In contrast, the decrease in leaf dry matter
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2. Leaf area of plants of two winter wheat cultivars uninfested (C) and infested (I) by R. padi
(n=30)

was higher in younger leaves than in older ones, but the differences between
infested and uninfested 1st and 2nd leaves of the cv. Regina were insignifi-
cant (Fig. 4). Aphid feeding also resulted in a significant (P < 0.01) reduction
in chlorophyll content in leaves of both cultivars, regardless of the slight dif-
ferences between values found in infested and control leaves. The highest
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3. Leaf fresh weight of plants of two winter wheat cultivars uninfested (C) and infested (I) by
R. padi (n=30)
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4. Leaf dry matter of plants of two winter wheat cultivars uninfested (C) and infested (I) by
R. padi (n=30)

reductions, about 20% lower than the control, were determined in the 1st
leaves (Fig. 5).

Except for the 1st leaves, significant positive correlations (P < 0.01) were
determined between aphid numbers on individual leaves and losses in their
leaf area and fresh weight. The decrease in dry matter and chlorophyll con-
tent was not correlated with aphid density because of great losses in dry mat-
ter and chlorophyll in the youngest leaves with a relative low aphid
abundance (4.4% of total aphid number per plant, Fig. 1). The injurious ef-
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leaves

5. Chlorophyll content in leaves of plants of two winter wheat cultivars uninfested (C) and
infested (I) by R. padi (n = 30)
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fects of aphids on plant characteristics were more pronounced in cv. Zdar
than in cv. Regina. The decrease in leaf area of infested plants, especially in
the 3rd and 4th leaves, was significantly (P < 0.01) higher in Zdar than in
Regina. Except for the 4th leaves, the decrease in leaf fresh weight and dry
matter in cv. Zdar was significantly (P < 0.05 and 0.01, resp.) higher than in
cv. Regina. The lower chlorophyll content caused by aphid feeding was simi-
lar in leaves of both cultivars (Fig. 4).

DISCUSSION

The counts of aphids on artificially infested young wheat plants revealed
high differences between the number of aphids on individual leaves. In
agreement with the aphid distribution on older plants (Kréber, Carl,
1991; Leather, Dixon, 1981; Dean, 1974) the numbers of adults and
especially the larvae production were remarkably higher on the older than on
the youngest leaves.

Aphid feeding influenced the leaf characteristics of both cultivars nega-
tively, and the degree of damage between individual leaves differed. While
the reduction in leaf area and fresh weight increased linearly with aphid
abundance on leaves, the lower dry matter and chlorophyll content in the
youngest leaves did not correspond with the number of aphids on them. It
seems that not only intensive honeydew production (Kral et al. 1993), but
also losses in chlorophyll content could participate in the reduction of photo-
synthetic efficiency found in plants heavily infested by RP (Rabbinge et
al., 1981). The lower photosynthesis in strongly infested older leaves could
also decrease the amount of assimilates transported from older to newly de-
veloping leaves and thus reduce their dry matter production. This weakening
of younger leaves, important for seed formation, together with profound
changes in plant biochemistry (Havli¢kova, 1986) might result in yield
losses and reduction in seed quality of wheat infested by RP (Rautapidi,
1976).

The higher degree of infestation by RP on the cv. Zdar at the seedling stage
confirmed the higher suitability of this cultivar for aphids as compared to the
cv. Regina. This difference has been also found at later stages of plant devel-
opment (Havli¢kova, 1997). The detrimental effects caused by RP were,
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except the chlorophyll content, more pronounced in leaves of cv. Zdar than
in cv. Regina. This result could also relate to a higher, but insignificant, rate
of aphid reproduction on Zdar. However, the differences between cultivars in
aphid-caused reduction in leaf area, fresh and dry weight were mostly highly
significant. Based on this data the higher tolerance of cv. Regina compared
to cv. Zdar could be expected. According to Kral et al. (1993) the damage
caused by RP depends on specific factors, among which the level of plant
tolerance to aphids plays an important role.

The serious negative influence on leaf physiology brought about by a de-
crease in chlorophyll content in both young and older plants (Havli¢-
kova, 1997) is obvious. This, combined with a weakening of younger
leaves caused by heavy infestation of older leaves, probably contribute to the
high deleterious effects of RP on host plants stated by many authors (Vic-
kerman, Wratten, 1979; Hinz, 1989; Papp, 1993).
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Kolonizace vzchazejicich rostlin dvou odriud pSenice ozimé mSici
stfemchovou, Rhopalosiphum padi (L.) a vliv m§ic na charakteristiky lista

Na mladych rostlinach dvou odriid ozimé pSenice, Regina a Zdar, byla zjistovana
distribuce msice sttemchové, Rhopalosiphum padi (L.) a vliv infestace na fyziolo-
gické charakteristiky listd. Rostliny péstované v klimatizovanych boxech byly ve fazi
2. listu infestovany apternimi samicemi R. padi v poméru pét samic na rostlinu. Po
12 dnech (ve fazi 4. listu) byl vyhodnocen pocet samic a nymf na jednotlivych listech
rostlin a vliv napadeni na plochu, ¢erstvou hmotnost, susinu a obsah chlorofylu
v listech. Nejvyssi pocet mSic byl zjiStén na 2. listu, nejvyssi podil nymf vii¢i samicim
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na 1. listu. Vysoky podil samic a nymf byl stanoven i na 3. listu, velmi nizky na stéble
anejnizsi na nejmladsim 4. listu. U obou odrtid ovlivnilo napadeni mSicemi negativné
vSechny sledované charakteristiky. Listova plocha, Cerstva hmotnost a obsah chloro-
fylu byly u obou odrid vice sniZeny u 1. a 2. listu, zatimco hmotnost susiny poklesla
v dusledku napadeni m$icemi vyraznéji ve 3. a 4. listu neZ ve starSich listech. Mezi
stupném napadeni 2., 3. a 4. listh mSicemi a ztratami v ploSe a Cerstvé hmotnosti
odpovidajicich listd byla stanovena pozitivni korelace. Pokles obsahu chlorofylu
a ztraty v hmotnosti susiny listd s po¢tem msic na listech nekorelovaly. Rozdily ve
stupni napadeni a v reakci rostlin na napadeni msicemi ukazaly niZsi vhodnost a vyssi
hladinu tolerance odrudy ‘Regina vii€i R. padi v porovnani s odridou Zdar.

odriudy pSenice ozimé; Regina;, Zdar, Rhopalosiphum padi;, distribuce msic; charak-
teristiky listl; obsah chlorofylu; poskozeni; tolerance
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EFFECT OF LIQUID FERTILIZER (UAN) COMBINED
WITH DELTAMETHRIN ON BENEFICIAL ARTHROPODS
IN SPRING BARLEY*

Stanislav PEKAR

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: The effect of liquid fertilizer (UAN = urea and ammonium nitrate),
pesticide (deltamethrin), and UAN combined with deltamethrin on the beneficial
arthropods in spring barley stands was investigated. The highest abundance of
arachnids and beetles was observed on the control plot, followed by the plot
treated with fertilizer, the plot treated with the pesticide/fertilizer mixture, and
the plot treated with pesticide. The length of recovery followed the same order:
abundances similar to control were achieved after 1 week on the UAN plot, after
4 weeks on the plot treated with the pesticide/UAN mixture, and after 5 weeks
on the deltamethrin plot. Spiders were more adversely affected than beetles,
which were protected by the filter effect of barley plants and their nocturnal
activity. The temporal recovery was observed in Oedothorax apicatus and Poe-
cilus cupreus. The mixture UAN+deltamethrin gave promising results: it had
high efficacy on pests and moderate detrimental effect on beneficial arthropods.

UAN; insecticide; mixture; side-effect; Araneae; Carabidae; Staphylinidae; Opi-
liones; recovery

As the insecticidal effect of liquid fertilizer (UAN = solution of urea and
ammonium nitrate) on various pests have been observed (e.g. Veverka et
al.,, 1984, Veverka, Oliberius, 1987), utilization of UAN combined
with a pesticide has been proposed. Synergistic effect of UAN combined
with fungicide was tested by Veverka and Oliberius (1990) for the first
time and showed to be very promising. It seems that UAN is a suitable carrier
of a pesticide solution and increases the residual effect of the pesticide. In
addition, the combination with UAN requires lower concentration of pes-

* The research was supported by grant no. 513/94/0434 of the Grant Agency of the Czech
Republic.
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ticide to achieve the same effect as when using pesticide alone. This method of
increasing pesticide consumption may have significant economic importance.

I investigated the effect of UAN combined with a frequently used insec-
ticide on the populations of beneficial arthropods in spring barley. The appli-
cations, however, were directed against the most harmful pests of spring
barley [Oulema gallaeciana (Heyden), Oulema melanopus L., Agromyza
megalopsis Hering, and Sitobion avenae (F.)].

MATERIALS AND METHODS

Four experimental plots were established, one next to the other in the
middle of a 10 ha field, in Prague-Ruzyné (50°06’N, 14°15’E). Each plot
was of 400 m? area. The first plot (further referred to as PEST) was treated
with 0.05% deltamethrin (DECIS 2.5), the next plot (FERT) was treated with
a standard dose (100 1/ha) of UAN, the third plot (COMB) was treated with
a mixture of UAN (100 I/ha) and deltamethrin (0.03%). The fourth plot was
a control (CTRL). Pesticide and fertilizer applications were made on 09. 06.
1994, using a hand sprayer. The study was limited in place, therefore com-
plete randomized design of the experiment could not be used.

Invertebrates were collected by pitfall traps (plastic cups of 8 cm diameter,
0.2 1 volume filled with 4% formaldehyde). There were three traps per plot.
The traps were emptied weekly, from one week after application until crop
harvest in July.

For each date of collection, the differences in the numbers of abundant
species of spiders, harvestmen and beetles (Table I) were tested by two-way
ANOVA after the In (x + 0.5) transformation. The contrast analysis was used
in identification of partial differences.

RESULTS

A total of 858 individuals of spiders, 151 individuals of harvestmen and
2258 individuals of beetles were collected (Table I). The highest average
abundance over the period of experiment was observed on CTRL, followed
by FERT, COMB and the PEST plot. One week after application, abundance
on PEST was significantly lower [F(3,8) = 4.65, p < 0.036] with a loss of
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L. List of spiders, harvestmen and beetles. The numbers represent summed capture from three
traps. "*" indicates species included in ANOVA

PEST FERT COMB CTRL
Araneae
Araeoncus humilis (Black.) 2 5
Bathyphantes gracilis (Black.) 5 3 6
Bianor aurocinctus (Ohlert) 1
Diplostyla concolor (Wider) 4
Drassodes lapidosus (Walck.) 3
Drassodes pubescens (Thorell) 1
Erigone atra (Black.) * 18 31 24 72
Erigone dentipalpis (Wider) * 24 36 23 75
Lepthyphantes tenebricola (Wider) 1 3
Meioneta rurestris (C.L.K.) 19 9 26 16
Micrargus subaequalis (Westr.) 8 10 3 9
Oedothorax apicatus (Black.) * 57 53 31 93
Ostearius melanopygius (O.P.-C.) 1
Pachygnatha degeeri Sund. 7 3
Pardosa agrestis (Westr.) * 6 9 23 74
Pardosa prativaga (L.K.) 8
Pardosa lugubris (Walck.) 5
Porhomma microphthalmum (O.P.-C.) 3
Theridion bimaculatum (L.) 9 4
Trochosa ruricola (De Geer) 5 7 5 3
Xerolycosa miniata (C.L.K.) 5
Zelotes lutetianus (L.K.) 6
Opiliones
Phalangium opilio L. * 12 52 51 36
Carabidae
Anchomenus dorsalis (Pontop.) * 35 184 86 106
Brachinus crepitans (L.) * 21 408 27 9
Harpalus affinis (Schrank) 1 2 16 7
Poecilus cupreus (L.) * 94 298 299 223
Pseudoophonus rufipes (De Geer) 3 19 5 33
Pterostichus melanarius (Illiger) 18 36 27 21
Staphylinidae
Philonthus cognatus (Stephens) * 61 39 57 123
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85% against CTRL plot. At this date FERT and COMB plots suffered from a
loss of 47% in comparison with CTRL (Fig. 1). Two weeks after, difference
between treatments was not significant (p < 0.114), except for the PEST plot
where abundance reached only 53% of the CTRL plot. Starting from the 3rd
week, no difference between treatments was significant, and in the 4th week
some invertebrates (Oedothorax apicatus, Poecilus cupreus) were even more
abundant on the FERT plot than elsewhere. The abundance of Brachinus
crepitans increased 10 times on this plot during two weeks following treat-
ments. Populations of arachnids and beetles completely recovered within
five weeks on PEST, four weeks on COMB, and one week on the FERT plot.

- - <~ - PEST
- - @-- FERT

LN (mean abundance)

3
Weeks after application

1. Changes in abundances of beneficial arthropods during five weeks after application. The
data are In transformed mean capture from three traps per treatment

In arachnids, the effect of treatments varied between species. For principal
species of spiders and harvestmen the differences (ANOV A contrasts against
CTRL) are shown in Table II. Pardosa agrestis, Erigone atra and Erigone
dentipalpis were most adversely affected on all treated plots and the effect
persisted throughout the study. During first two weeks after application,
abundance of QOedothorax apicatus decreased to 11-19% of the CTRL on
plots treated with deltamethrin (PEST and COMB). Phalangium opilio was
not affected with none of the treatments.

The beetles were less affected than spiders (Table II). Anchomenus dor-
salis had lower abundance (31% of CTRL) on PEST plot for 2 weeks after
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II. Table of plots where the abundance of the principal species was significantly (p < 0.05)
lower in comparison with CTRL plot (based on MANOVA results)

— Weeks after application
1 2 3 4 5
P. agrestis PEST, FERT all FERT all
O. apicatus PEST, COMB |PEST, COMB
E. dentipalpis all PEST
E. atra COMB, FERT PEST PEST, COMB
P. opilio PEST
B. crepitans <FERT <FERT
A. dorsalis PEST
P. cognatus FERT, COMB

"all’ = PEST+FERT+COMB; "<’ means that the species was more abundant on the displayed
plot than on CTRL

application. Philonthus cognatus, Brachinus crepitans and Poecilus cupreus
were not influenced with any treatment.

DISCUSSION

The interpretation of some results is difficult since the design of the ex-
periment was not completely randomized. The response of predators to
treatments could be confounded by their patchy distribution (Bryan,
Wratten, 1984). This might be the cause of enormous abundance of Bra-
chinus crepitans on the FERT plot. The larvae of this beetle are ectoparasitic
and therefore depend on the distribution of the host.

In this experiment, beetles were less affected by pesticide treatment than
spiders as reported also by Pullen et al. (1992). This is probably due to
nocturnal activity shared by all abundant species, except Poecilus cupreus
(Luff, 1987). The leaf canopy of cereal crop also protected ground dwelling
species from direct contact with the pesticide. Investigations on the side-ef-
fect of synthetic pyrethroids (lambda-cyhalothrin, deltamethrin) revealed
that populations of spiders were significantly reduced for about five weeks
and more (e.g. Wehling, Heimbach, 1991; A1 Hussein, Wetzel,
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1993; Volkmar, Wetzel, 1993), while carabids (Poecilus cupreus) for
only one week after application (Heimbach, Abel, 1994). Staphyilinids,
on the contrary, were almost not affected at all (A1 Hussein et al., 1990).
In spider populations the length of recovery period after treatment was
species specific. Wehling and Heimbach (1994) observed that aero-
nautic species, e.g. Erigone atra, re-colonised the treated plots within a shorter
period than the non-aeronauts. In this study, however, non-aeronautic Oedotho-
rax apicatus appeared sooner on PEST and COMB plots than Erigone atra.

The results of this study do not confirm the expectation that the combi-
nation of UAN+deltamethrin will have similar or higher efficacy than
deltamethrin alone. In a similar experiment, combination of UAN with a
fungicide (trimorphamide) was highly efficient in the control of fungi
(Veverka, Oliberius, 1990). But the effect of the fungicide decreased
with increasing the dilution pesticide : UAN ratio. It seems that the concen-
tration of deltamethrin in the mixture was too low in this experiment.

The negative effect of UAN in comparison with pesticide treatments was
small and the recovery took only one week. Ericson (1978) found that
some beetles (Poecilus cupeus, Pterostichus melanarius) were less abundant
in nitrogen-deficient wheat stands. It was probably due to lower abundance
of prey arthropod populations which are directly influenced by host-plant
vigour. Fertilizer application increases plant growth and prey density, and as
a consequence the stands also attract predators. So in this experiment, abun-
dance of predators gradually increased on FERT plot, with a maximum in the
4th week after fertilizer application. This increase was apparent in Oedotho-
rax apicatus and Poecilus cupreus, but not in Pardosa agrestis as observed
in winter wheat after UAN application (Pekar, 1997). Similar increase of
spider activity was ascertained by A1 Hussein etal. (1991) after pesticide
(dimethoate) application in winter wheat. Edwards et al. (1984) attributed
such induced activity to intensive search for scarce prey.

The mixture UAN + deltamethrin turned out to be very effective in regula-
tion of studied pests (Kazda, in press). This combination thus gave promising
results: high efficacy on pests and moderate detrimental effect on beneficial
arthropods. Though such mixture (UAN + deltamethrin) was originally be-
lieved to be carcinogenous (Sedivy, Vagak, 1984), nowadays it is offi-
cially registered and recommended for the pest control (Kuzma etal., 1997).
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Vliv smési tekutého hnojiva (DAM 390) s pesticidem (Decis) na prirozené
nepratele §kudcu jeCmene jarniho

Byl sledovan vliv tekutého hnojiva (DAM 390), pesticidu (Decis 2.5) a jejich
smési na pfirozené nepiatele Skiidcii jeCmene jarniho. Pavoukovci a brouci byli
béhem vyzkumu nejhojnéjsi na kontrolni ploSe, méné hojni na ploSe oSetfené hno-
jivem DAM, pak na ploSe oSetfené smési a nejméné hojni na ploSe oSetfené pestici-
dem Decis. Znovuosidleni ploch probéhlo ve stejném pofadi: za tyden na ploSe
oSetfené hnojivem DAM, za Ctyfi tydny na ploSe oSetfené smési a za pét tydnl na
plose oSetfenépfipravkem Decis. Bylo zjisténo, Ze pavouci byli potlaceni vic neZ
brouci, zfejmé kvili filtranimu efektu jeémene a no¢ni aktivité broukt. Pfechodné
osidleni bylo zjidténo u druhi Oedothorax apicatus a Poecilus cupreus. Efekt pes-
ticidu Decis ve smési s hnojivem DAM byl ¢astecné potlacen.

DAM 390; Decis; smés; insecticidni u¢inek; Araneae; Carabidae; Staphylinidae;
Opiliones; znovuosidleni
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THE INCIDENCE OF PRIMARY SEED DORMANCY IN WEED SPECIES
OF THE CZECH REPUBLIC*

Zdenka MARTINKOVA, Alois HONEK, Jindra STOLCOVA

Research Institute of Crop Production — Division of Plant Medicine,
Prague, Czech Republic

Abstract: The incidence of primary seed dormancy was investigated in popu-
lations of 154 weed species (of 35 families) from the western Czech Repub-
lic (Bohemia). Studied were annual and perennial forbs growing in
cultivated or abandoned fields in early stages of vegetational succession.
After a maturation period of 30 d at room conditions (25 °C, 40 relative
humidity), the incidence of primary dormancy was measured as percen-
tage of germination (at 25 °C and 4 h light : 20 h darkness photoperiod).
Fifty eight species (38% of the total sample) had 0 germination, 46 spp.
(30%) had 0.1-10% germination, 37 spp. (24%) had 10.1-80% and 13 spp.
(8%) had 80.1-100% germination. This distribution of germination percen-
tages was virtually identical in annuals, winter annuals and perennials. Sig-
nificant deviation from this distribution was observed in the family of
Asteraceae (x2 =7.219, p < 0.05). Significant differences may also exist be-
tween Asteraceae and the families of Apiaceae and Polygonaceae. There was
no relationship between germination rate and number of chromosomes, typi-
cal plant size, and median date and length of flowering. A comparison of
these data with those of 59 species from the United Kingdom (Grime et al.,
1981) revealed significant differences in 19 species (32%). The differences
may indicate intraspecific variation in the incidence of primary seed dor-
mancy. The incidence of primary dormancy is not correlated with persistence
of soil seed banks.

dormancy; seeds, Czech Republic; variation; comparative ecology

The incidence of primary seed dormancy is easy to establish by germina-
tion experiments with freshly collected seeds. Despite this simplicity, com-
parative studies of the germination of members of local floras, and
comparisons between geographic areas are scarce (Grime et al., 1981;

* The work was funded from grant no. 513/95/0681 of the Grant Agency of the Czech Republic.
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Pons, 1991). The reason is probably an intuitive assumption that the in-
cidence of primary dormancy has a minor effect on the biology of seed ger-
mination in the open. In most species of the temperate zone, germination
takes place only after the seeds have for some time been on the soil surface
or in the upper soil layer, and this exposure at moist conditions has changed
their germination characteristics. Accordingly, the proportion of dormant
seeds at the time of germination in the open usually does not correlate
with the original incidence of dormancy in fresh seeds (Bewley,
Black, 1982).

In this study we report the incidence of primary seed dormancy in plants
from the western part of the Czech Republic (Bohemia). We used standard
collection and germination procedures that enabled comparison between
species. Collected were speciest hat regularly grow on cultivated land or
become abundant in early stages of vegetational succession on abandoned
fields.

MATERIAL AND METHODS

The seeds were collected in 1995 and 1996, and mostly at localities of cen-
tral Bohemia, between 49°48°-50°18" N and14°00’-15°20" E. Some
samples were collected on Bohemian territory outside this core area; Rhinan-
thus minor was collected in central Austria (47°40’ N, 14°30’ E). The seeds
came from plants that grew on arable fields or land in early stages of vegeta-
tional succession. Mature seeds were sampled from plants in the open, taking
care to sample at random without bias towards large or tall inflorescences.
When sampling in the open could not be performed, whole plants were ex-
tracted with roots, and spread in a shaded aerated place at room temperature.
The seeds liberated first were then used for experiments. Seeds were de-
tached gently from the mother plants to prevent collecting unripe seeds. They
were then stored at room conditions (about 25 °C, 40% relative humidity) for
30 days. The procedure generally followed recommendations of Hendry
and Grime (1993) for establishing collections of seed materials. The per-
centage of germination in such materials did not differ essentially from
freshly collected seeds. This was demonstrated in detail for Echinochloa
crus-galli and Taraxacum officinale Martinkova, Honék, 1997).
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Germination experiments were started on day 30 after seed liberation from
mother plants. Fifty seeds were placed in Petri dishes (9 cm diameter), with
five replicates, on filter paper supplied with 5 ml tap water. The Petri dishes
were placed in a climatic chamber with 25 °C and 4 h light : 20 h dark photo-
phase. The germinating seeds were counted in 2 day intervals, for 16 days or
longer — until no germination appeared for at least 4 days. Species whose
seeds did not germinate within 16 days were considered as dormant, by defi-
nition. Each seed sample was assigned, according to germination responses,
to one of four classes: (i) zero germination, (ii) low germination percentage
0.1-10.0%, (iii) medium germination percentage 10.1-80.0%, and (iv) high
germination percentage 80.1-100%. The distribution of germination percen-
tages among ecological and taxonomic groups was compared by x2-test.
Where frequencies of class (iii) and (iv)were low, both classes were com-
bined to meet the conditions of the 2-test. The taxonomy, nomenclature and
data on chromosome number, plant height and timing of the flowering period
were adopted from Dost4l (1989).

The results were compared with data on percentage of germination in
freshly harvested seeds of populations from the United Kingdom (Grime et
al. 1981), which had been collected mostly in the Sheffield area (53°25° N,
1°25’ W). For this comparison we used only species whose median time of
germination in the UK populations was < 8 days. A statistically significant
difference between Bohemian and UK populations was assumed if the ger-
mination percentage in UK samples differed from the Bohemian samples by
> 2.6 standard deviations (i.e. p < 0.01) of the latter samples. The standard
deviation for samples with 0 and 100% germination was assumed to be 1.53,
which is an average standard deviation of samples with 0.1-5.0% germination.
Differences may also be due to the use of germination temperatures far from
optimum for a given species. Using data of Grime et al. (1981),we there-
fore tried to calculate germination rates at optimum temperatures for Bohemian
materials whose germination optimum (the median of the interval of tempera-
tures where germination was >50%) was more than 5 °C lower or higher than
25 °C. For recalculation we assumed a linear decrease of germination rate below
and above the median temperature of optimum germination. The recalculation
did not influence the significance of differences in any case. The comparison
was therefore made with the original data of germination percentages.
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RESULTS

We investigated the incidence of dormancy in 154 plant species belonging
to 35 families that grew on cultivated or abandoned land (Appendix). The
germination rates of different species varied between 0-100%. In the total
sample, the class of species with zero germination was the largest (38% of
the species), while the classes with low, medium and high rates of germinat-
ing seeds accounted for 30, 24 and 8% of the total number of species, respec-
tively (Table I). The distribution of germination percentages was similar in
annuals (2 = 0.230, p >> 0.05), winter annuals (xZ = 0.599, p >> 0.05), and
perennials (X% = 1.337, p >> 0.05), while the distribution was different in

I. Number of species with different germination rates inthe total sample (T), annuals (A),
winter annuals (WA), perennials (P), and in the highly represented families of Asteraceae
(AST), Brassicaceae (BRA), Fabaceae (FAB), Polygonaceae (POL) and Apiaceae (API)

Ge"?;:;‘““ T A | wa| p | asT | BrA | FAB | PoL | API
0 58 36 11 19 5 4 2 6 8
0.1-10.0 46 27 12 21 7 8 6 3 3
10.1-80.0 37 20 8 16 9 3 3 3 1
80.1-100.0 13 7 3 6 5 1 0 0 0
Total 154 | 90° 34° 62" 26 16 11 12 12

2 species which may adopt several life strategies (e.g. A and WA) were included in each of
these categories

some families represented by more than 10 species (Fig. 1). A significant
difference in distribution was found between total sample and Asteraceae
(x* =7.219, p < 0.05) where species with high germination percentages were
more frequent. The number of species in other families was not sufficient to
meet rigorous conditions for application of the 2 -test (some expected fre-
quencies were < 5). Nevertheless, calculating the x2-test from available data
(classes of medium and high germination combined) indicated a large difference
between Asteraceae and Polygonaceae (x2 = 7.779, p < 0.05) and Asteraceae
and Apiaceae (X% = 18.673, p < 0.01). The distribution of germination rates
in Brassicaceae (x2 = 5.914) and Fabaceae (x2 = 4.566) were not signifi-
cantly different from the distribution in Asteraceae.
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T B

4 A WA P AST BRA FAB POL API

1. Proportion of species with different percentage of germination in the total sample (T), an-
nuals (A), winter annuals (WA), perennials (P), and the families of Asteraceae (AST), Brassi-
caceae (BRA), Fabaceae (FAB), Polygonaceae (POL) and Apiaceae (API)

We also examined whether characteristics such as plant size or flowering
time, which may be associated with general life strategy of the species, were
correlated with the incidence of primary seed dormancy. The germination
percentages were not correlated with any of the recorded traits (Fig. 2): maxi-
mum plant height (2 = 0.007, N.S.), length of flowering period (r2 = 0.018,
N.S.), and median date of flowering period (2 = 0.013, N.S.). The chromo-
some numbers (2n) were also not correlated with the incidence of primary
dormancy (2 = 0.001, N.S.)

The differences in germination percentages in populations from Bohemia
and the United Kingdom were compared in 59 species (Fig. 3). Significant
differences were established in 19 species (32%). In 15 species the germina-
tion percentages were higher in the UK than in Bohemia: Artemisia vulgaris
(67 vs. 0), Galinsoga parviflora (52 vs. 6), Cirsium vulgare (63 vs. 30),
Thlaspi arvense (26 vs. 0.5), Sinapis arvensis (39 vs. 2), Sonchus asper
(50 vs. 29), Taraxacum officinale agg. (87 vs. 52), Geranium pratense
(8 vs. 1), Spergula arvensis (37 vs. 4), Plantago media (71 vs. 44), Rumex
crispus (15 vs. 0), R. obtusifolius (89 vs.2), Acetosa pratensis (90 vs. 64),
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3. Percentage germination of populations of
59 species from the United Kingdom
plotted against the percentage germination
in their populations from the westemn part
of the Czech Republic (Bohemia), the line
indicates equal germination; open symbols
— species whose germination does not
differ significantly between both
geographic areas; solid symbols - species
with significant differences

Percent germination - UK

0 __i:c_‘: 1 i 1M
0 20 40 60 80 100
Percent germination - Bohemia

Reseda luteola (80 vs. 20) and Urtica dioica (60 vs. 1). Populations of four
species had lower germination percentages in the UK than Bohemia: Silene
vulgaris (51 vs. 97), Galega officinalis (1 vs. 36), Atriplex patula (0 vs. 12),
and Urtica urens (1 vs. 63). Sixteen species had zero germination in both
geographic areas. Twenty four species in which the differences between
Bohemian and UK populations were not significant were distributed symme-
trically: 11 species had better germination in the UK, while in 13 species the
germination was better in Bohemia.

DISCUSSION

The study revealed a large variation in the incidence of primary seed dor-
mancy in frequent weed species of the Czech Republic. This variation occurs
despite selective pressures for life-cycle specializations which may arise
from adaptation of a species to persistence on arable land. There were also no
differences in distribution of the incidence of primary dormancy between an-
nuals, winter annuals and perennials; they all had similar proportions of
species with zero, low, medium and high germination rates. The differences
between species adapted to arable land and those occurring on habitats sub-
jected to little anthropogenic influence remain to be evaluated. However, the
distribution of incidence of primary seed dormancy in about 220 forbs not
associated with arable land (Hon€k, Martinkov4, in prep.) was not signifi-
cantly different from the species included in this study. On the other hand,
differences between taxonomic groups appear more important. Our study
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confirmed the results of Grime et al. (1981) who stated significant be-
tween-family differences in the frequency of species with low and high in-
cidence of primary dormancy. The frequency of populations with a high
percentage of germination was significantly greater in the Asteraceae than in
Polygonaceae and Apiaceae. This study included but few genera that were
represented by several species; only a future study could evaluate the relative
contribution of between-family and between-genera variation to the total
variance of the incidence of primary dormancy.

The results also confirm the conclusions of Grime et al.(1981) concemn-
ing the absence of a relationship between primary seed dormancy and origin
of the permanent soil seed banks. Species with high germination percentages
(over 40%) known to form long term persistent seed banks (i.e. persisting in
the soil for at least five years and usually much longer - Grime et al.,1990)
were Epilobium obscurum, Plantago major, Senecio jacobaea, S. vulgaris,
Silene vulgaris and Urtica urens.

The large epigenetic variation and plasticity of the dormancy response dur-
ing the post-harvest period may cause some scepticism about comparative
studies. The proportion of dormant seeds may vary with the progress of the
season and according to local climatic conditions (Gutterman, 1992;
Murdoch, Ellis,1992). However, this variation is often restricted to rela-
tively narrow limits (Martinkova, Honék, 1995a, b). Genetic dif-
ferences between local populations may also contribute to overall variation
(Honék, Martinkova, 1996). Our results indicate the relevance of com-
parative studies in revealing potential geographic variation in the incidence
of primary dormancy. The comparison of UK and Bohemian populations of
59 species showed that the majority of species had essentially similar germi-
nation rates. In both geographic areas, a relatively large fraction of species
(27%) produced only dormant seeds. Most species (41%) showed statisti-
cally non-significant differences between populations of both areas, regard-
less of whether they had low, medium or high dormancy incidences. The 19
species whose germination percentages significantly differed between UK
and Bohemian populations could be examples of geographic variation. There
was a marked asymmetry in the occurrence of populations with high germi-
nation: 15 species had populations with higher germination percentages in
the UK, while only four species were higher in Bohemia. We suppose that
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the difference may indicate a geographic trend perhaps associated with the
transition between continental and oceanic climate. The existence of a trend
may be supported by the fact that in species with non-significant variation of
germination rates, populations with higher dormancy incidence were dis-
tributed symmetrically in both regions.

Appendix

Localities and dates of seed collection, and percent germination(G + standard deviation SD) of
seeds of the species included in this study

Species Locality Date G+ SD
Acetosa pratensis * Kolin 29.8.1996 | 64.0+8.9
Acetosella vulgaris Stara Boleslav 28.9.1996| 0.4+0.8
Achillea millefolium ® Praha 22.8.1995| 75.2+11.5
Adonis aestivalis Srbsko 6.8.1996| 0.0+0.0
Aegopodium podagraria * Praha 3.9.1995| 0.0%0.0
Aethusa cynapium * Srbsko 25.8.1996| 0.0+0.0
Alliaria petiolata ® Praha 9.7.1995| 0.0%0.0
Alsinula media Praha 23.6.1995| 13.2%6.0
Amaranthus albus Srbsko 12.10. 1996 32.0+3.6
Amaranthus powellii Kolin 29.8.1996| 0.4+0.8
Amaranthus retroflexus Praha 29.8.1995| 652+82
Anagallis arvensis * Klicany 1.8.1995( 0.0%0.0
Anchusa officinalis Praha 21.9.1996| 2016
Anthemis ruthenica Kralupy n. V. 19.10.1996| 12.8+3.2
Anthriscus sylvestris ® Kliany 8.7.1995| 0.0+0.0
Arabidopsis thaliana * Bernardov 16.11.1996| 2.0+£1.8
Arctium lappa Praha 27.8.1995| 0.0£0.0
Arctium minus Praha 30.8.1995| 52%3.0
Arenaria serpyllifolia Odolena Voda 23. 6. 1995 0.0+0.0
Armoracia rusticana Srbsko 25.8.1996| 0.0+0.0
Artemisia vulgaris ® Praha 10.9.1995| 0.0+0.0
Astragalus glycyphyllos Roztoky 28.10.1996| 0.0+0.0
Atriplex patula ® Kralupy n. V. 30.9.1996| 12.4+4.6
Atriplex sagittata Praha 7.10.1995| 0.0+0.0
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Species Locality Date G £ SD
Atriplex tatarica Nelahozeves 2.11.1996 | 30.4 + 22.7°
Ballota nigra Duba 17.9.1995| 0.8%1.6
Bellis perennis Praha 27.8.1996| 32.8+6.1
Berteroa incana Kolin 10.8.1996| 98.0+1.8
Bidens frondosa LuZecn. V. 2.11.1996| 0.0£0.0
Bidens tripartita Praha 14.9. 1996 0.0+0.0
Brassica napus Praha 16.9.1996| 2.0%2.2
Campanula rapunculoides Praha 21.6.1995| 0.4+0.8
Capsella bursa-pastoris Odolena Voda 25.5.1995| 0.8+£1.0
Cardaria draba Praha 24.7.1995| 4.4%29
Caucalis platycarpos Srbsko 6.8.1996| 0.4+0.8
Cerastium holosteoides Bozkov 25.6.1995| 34052
Chaerophyllum bulbosum Té&chonin 21.7.1996| 0.0%0.0
Chamaeplium officinale ® Praha 24.8.1996| 14.8+78
Chamerion angustifolium ® Rataje n. S. 6.8.1995 | 62.4+10.1
Chamomiilla recutita Biezinka 9.11.1996| 3.2+27
Chamonmilla suaveolens * Stity 14.7.1996| 3.6%+2.9
Chelidonium majus Praha 20.6.1995| 0.0+0.0
Chenopodium album * Praha 21.8.1995( 1615
Chenopodium glaucum Praha 18.9.1996 | 94.4+27
Chenopodium polyspermum Kolin 29.8.1996 | 152+6.5
Cichorium intybus Praha 23.8.1995| 80.4+£9.1
Cirsium arvense * Praha 18.7.1995| 0.0£0.0
Cirsium vulgare ® Praha 5.8.1995| 29.6+6.4
Colymbada scabiosa ® Srbsko 6.8.1996 | 42.5+6.7
Conium maculatum Kozomin 24.8.1995| 7.6+£3.9
Consolida regalis Srbsko 6.8.1996| 0.0+0.0
Convolvulus arvensis Praha 23.8.1996( 24%1.5
Conyza canadensis * Kozomin 2.8.1995| 100.0 0.0
Coronilla varia Srbsko 25.8.1996 | 6.4+23
Cuscuta europaea Srbsko 6.8.1996| 2.4+3.5
Daucus carota Kralupy n. V. 24.8.1995| 20.0%5.1
Descurainia sophia Odolena Voda 29.6.1995( o0.0%0.0
Echinops sphaerocephalus Praha 15.9. 1995 | 96.8+2.7
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Species Locality Date G+ SD
Epilobium obscurum Praha 27.9.1996| 86.8%+5.3
Erodium cicutarium * Praha 8.8.1996| 4.8+20
Falcaria vulgaris Praha 10.9.1995| o0.8+t1.0
Fallopia convolvulus * Praha 21.7.1995| 0.0%0.0
Fallopia dumetorum Praha 24.9.1996| 0.0%0.0
Filago vulgaris Praha 25.9.1996| 22.4+0.6
Fumaria officinalis Praha 21.8.1995| 0.0+0.0
Galega officinalis * Praha 25.10. 1996 | 36.4+7.1
Galeopsis tetrahit * Hlinsko 29.7.1995( 0.0+0.0
Galinsoga paviflora Srbsko 10.10. 1996 | 5.6+3.4
Galinsoga ciliata Srbsko 10. 10. 1996 | 79.6+8.9
Galium aparine Praha 1.8.1995| 0.0%0.0
Geranium pratense * Ceréany 30.8.1995| 0.8+£1.0
Geranium pusillum Odolena Voda 29.6.1995| 08%1.0
Heracleum mantegazzianum * MniSek p. B. 6.10.1996| 0.0+0.0
Heracleum sphondylium * Odolena Voda 2.8.1995| 0.0+0.0
Herniaria glabra LuZecn. V. 2.11.1996| 50.8+13.7
Hyoscyamus niger Praha 22.8.1996| 0.0+0.0
Hypericum perforatum Praha 7.9.1995| 0.0%0.0
Kickxia elatine Pofiany 13.10. 1996 0.0+0.0
Kochia scoparia Kolin 27.10.1996| 99.6+0.8
Lactuca serriola Praha 1.8.1995( 92.4%5.9
Lamium amplexicaule Odolena Voda 8.6.1995| 0.0+0.0
Lamium purpureum Kralupy n. V. 1.10.1996| 1.6+0.3
Lapsana communis Herdlec 30.7.1995| o0.0%0.0
Lepidium ruderale Praha 3.7.1995| 50.8+12.9
Lithodora arvensis Srbsko 6.8.1996| 0.0+0.0
Logfia arvensis Rataje n. S. 11.8.1996| 4.0+4.2
Lupinus polyphyllus Heralec 30.7.1995| 1.6+0.8
Lycopsis arvensis Bélap. B. 26.10.1996| 2.0%0.2
Matricaria maritima subsp. inodora | Praha 27.7.1995| 11.2+6.6
Medicago falcata Praha 24.8.1996| 4.8+%3.7
Medicago sativa Praha 31.10.1996 | 17.2+5.6
Melandrium pratense Praha 21.7.1995] 6.8+3.2
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Species Locality Date G+ SD
Melilotus alba Kralupy n. V. 2.8.1995| 11.6%+3.2
Mercurialis annua Kolin 10.8.1996| 13.2+4.8
Microrrhinum minus ® Klicany 8.7.1995| 0.0%0.0
Mpyosotis arvensis Odolena Voda 22.6.1995| 0.0+0.0
Neslia paniculata Kralupy n. V. 15.9.1996| 0.0+0.0
Papaver dubium * Kralupy n. V. 5.7.1995| 0.0%0.0
Pastinaca sativa Praha 22.8.1995| 0.0%0.0
Persicaria hydropiper * LuZec n.V. 2.11.1996| 0.0+0.0
Persicaria lapathifolia Praha 1.8.1995| o0.0%0.0
Persicaria mitis Kolin 29.8.1996| 0.0%0.0
Plantago lanceolata PotiSany 13.10.1996 | 18.8+3.7
Plantago major * Praha 18.8.1995| 48.4+15.2
Plantago media ® Praha 25.7.1995| 44.4+89
Polygorum aviculare agg. *® Praha 21.8.1995| 0.4+0.38
Portulaca oleracea Praha 22.8.1996| 0.0%0.0
Potentilla anserina Kralupy n. V. 15.9.1996( 0.0%0.0
Potentilla reptans Praha 1.8.1996| 0.0+0.0
Ranunculus repens * Téchonin 21.7.1996| 0.0+£0.0
Rapistrum perenne Rand 15.10.1996| 2.8%1.6
Reseda lutea ® Certany 30.8.1995| 3.6+23
Reseda luteola *® Rané 15.10.1996 | 20.0+7.5
Reynoutria japonica Velvary 19.10.1996| 60.8+4.1
Rhinanthus minor * Admont 18.8.1996| 0.0+0.0
Rumex alpinus Pecp. S. 1.10.1996 | 52.0+13.1
Rumex crispus * Praha 20.7.1995( 0.0+0.0
Rumex obtusifolius * Praha 21.8.1995| 24+038
Scleranthus annuus Srbsko 6.8.1996| 0.0+0.0
Senecio jacobaea ® Srbsko 25.8.1996 | 97.2+1.6
Senecio viscosus * Praha 27.8.1996( 8.8+t6.4
Senecio vulgaris Praha 1.8.1995| 94.4+4.1
Sherardia arvensis Srbsko 9.9.1996| 0.0+0.0
Silene vulgaris * Praha 1.8.1996| 96.8+2.4
Sinapis arvensis Kralupy n. V. 15.9.1996( 2.0%25
Sisymbrium altissimum Odolena Voda 22.6.1995| 10.0+2.8
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Species Locality Date G+ SD
Sisymbrium loeselii Praha 17.7.1995| 36.8+10.6
Solanum nigrum ® Praha 18.9.1996| 24+%23
Solidago canadensis Praha 10. 11. 1996 | 42.8+3.2
Sonchus arvensis ® Praha 10.9.1995| 6.0+6.0
Sonchus asper * Kozomin 8.7.1995| 28.8+3.9
Spergula arvensis * Brezinka 26.10.1996| 3.6%1.5
Symphytum officinale * Praha 8.8.1996| 0.0+0.0
Tanacetum vulgare Duba 24.9. 1995 1.2+1.6
Taraxacum officinale agg. Praha 10.5.1995| 51.8+93
Thlaspi arvense * Odolena Voda 15.6.1995| 0.4t0.8
Tithymalus exigua Srbsko 6.8.1996| 0.0%0.0
Tithymalus helioscopia Praha 5.8.1996 | 26.0+7.0
Tithymalus peplus * Praha 27.9.1996| 0.0%0.0
Tithymalus platyphyllos Velvary 19.10.1996| 0.0+0.0
Torilis arvensis Kralupy n. V. 15.9.1996| 0.0+0.0
Trifolium arvense * Kralupy n. V. 20.7.1995| 5.6+3.7
Tussilago farfara® Praha 16.5.1995| 97.6+2.8
Urtica dioica ® Praha 21.8.1995| o0.8+£1.0
Urtica urens ® Praha 8.8.1996| 63.0+14.5
Valerianella dentata Srbsko 6.8.1996| 0.0+0.0
Veronica arvensis ® Skoky 2.7.1995| 0.0%0.0
Veronica persica® Odolena Voda 15.6.1995| o08+13
Vicia cracca Praha 20.7.1995| 5.6%13
Vicia sativa Praha 17.7.1995| 0.0%0.0
Vicia tetrasperma Kolin 10. 8.1996| 8.8+3.2
Viola arvensis ® Odolena Voda 29. 6. 1995 0.0+0.0
Xanthium albinum ° LuZec n. V. 2.11.1996 | 100.0 +£0.0°
Xanthoxalis fontana Praha 30.8.1996| 0.0+0.0

? species included in the comparison of populations from Bohemia and the United Kingdom

. average germination rate — sample consisting of small black seeds (germination 12.0 £ 3.3)
and larger brown seeds (germination 58.0 +2.2)

¢ germination rate of seeds liberated from pericarp, germination rate of seeds within pericarps

was 2.5+ 1.5
4 determined by V. Jehlik
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Vyskyt primarni dormance semen u nékterych pleveli v Ceské republice

Vyskyt primarni dormance semen byl sledovan u 154 druht rostlin z populaci ve
sttednich Cechéch. Sledovany byly jednoleté a vytrvalé rostliny (s vyjimkou trav),
které se vyskytuji jako plevele v kulturach polnich plodin nebo nastupuji v ranych
stadiich sukcese na thorech. Pfitomnost priméarni dormance byla zjistovana jako pro-
cento kli¢ivosti pfi 25 °C a 4L : 20D fotoperiodé, u semen skladovanych 30 dnii po
dozrani v pokojovych podminkach (25 °C, 40 % relativni vlhkosti). Padesat osm
druhu (38 % z celkového poctu) mélo semena nekli¢ivd, u 46 druhii (30 %) byla
zjiSténa kli¢ivost 0,1-10 %, u 37 druhii (24 %) byla kli¢ivost 10,1-80 % a u 13 druhil
(8 %) byla klicivost 80,1-100 %. Toto pomémé zastoupeni jednotlivych kategorii
kli¢ivosti bylo shodné u jednoletych, dvouletych a vytrvalych pleveld, lisilo se vak
u jednotlivych celedi. Statisticky vyznamna odchylka od obecného poméru kategorii
kli¢ivosti byla zjisténa u Celedi Asteraceae (x> = 7.219, p < 0.05) kde byl zvySeny
pocet druhti s vy$§im procentem kli¢ivosti. Vyznamné odchylky od poméri v eledi
Asteraceae ve smyslu zvySeni poctu druhu s nekli¢ivymi semeny existuji pravdépo-
dobné u Celedi Polygonaceae a Apiaceae. Nebyl zji§tén vztah mezi procentem klici-
vosti semen a po¢tem chromozomil, vySkou rostlin a délkou a stfednim datem obdobi
kveteni danych druhii. U 59 druhit bylo procento kli¢ivosti v populacich z Cech
srovnavano s procentem kli¢ivosti v populacich ze Spojeného kralovstvi. Vyznamna
odchylka byla zjisténa u 19 (32 %) druhi. Tyto rozdily naznacuji existenci geogra-
fické variability ve vyskytu primarni dormance semen mezi lokalnimi populacemi
druhti. Vyskyt primarmni dormance nema zfejmé vztah k trvalosti pidni zasoby semen
daného druhu.

dormance; semena; Ceska republika; geograficka variabilita; srovnavaci ekologie

Contact address:

RNDr. Alois Honék, CSc., Vyzkumny ustav rostlinné vyroby
odbor rostlinolékatstvi, 16106 Praha 6-Ruzyné, Ceska republika
Phone: + 420 2 360 851, fax: + 420 2 365 228

279



RECENZE

Pasture and Forage Crop Pathology

S. Chakraborty, K. T. Leath, R. A. Skipp, G. A. Pederson, R. A. Bray, G. C. M. Latch,
F. W. Nutter, jr. (Eds.)
American Society of Agronomy, Inc., Crop Science Society of America, Inc.,
Soil Science Society of America, Inc., 1996, 653 s.

Tato téméf 650strankova publikace je vlastné souhrnem pfednasek z trilateralniho
seminafe, konaného na mississipské statni univerzité v dubnu 1995, kterého se
zucastnili odbomici z Australie, N. Zélandu a USA.

Za zminku stoji konstatovani, Ze zemédélské produkty, jejichZ pivod lze vystopo-
vat na loukéch a pastvinach, vytvareji jen v USA hodnotu 36 biliénti USD roéné. To
ostfe kontrastuje s velmi nizkou trovni naSich znalosti o chorobach a $kidcich na
loukéch a pastvinach. SloZitost celé situace podtrhuje skute¢nost, Ze cca 400 piivodct
onemocnéni, ktefi negativné ovliviiuji travy a jeteloviny, miZe sniZovat jejich vykon-
nost v riznych smérech (vynosy, kvalita, vytrvalost, konkurenceschopnost atd.).

Jednotlivé piispévky opatfené zaznamem diskuse jsou jednak charakteru popisného
(vycet Skidci v jednotlivych zemich), dale metodologického (zaméfeni na urceni
ztrat nasledkem piisobeni chorob a $kudcit) a experimentalniho (metody ochrany od
zpusobll chemickych pfes profylaktické aZ k biologickym).

Pro &eského &tenafe mohou znit nékteré vzpominané hostitelské rostlinné druhy
i choroby dosti exoticky, ale cely workshop a tedy i publikace je svym obsahem
nesmimé inspirativni a provokujici. Naznacuje totiZ, Ze picniny jako hlavni kompo-
nent luk a pastvin jsou nejenom z hlediska védeckého badani a pohledu fytopatologa
nesmimeé vdéénym objektem, ale dosud oblasti zcela neprozkoumanou. Potvrzuje to
mezi jinym i stat’ obsahujici referaty o komplexnim piisobeni chorob a skiidct v tak
sloZitém organismu jako je multikomponentni louka ¢i pastvina. Sbornik pfednasek
naznacuje i hlavni sméry do budoucna pro fytopatology z této oblasti, které plati i pro
nas — totiZ propracovani metodiky pro urCeni vyse ztrat a dale porozumeéni interakcim
mezi $kidci, patogeny a pfiznivé pisobicimi organismy jako podklad pro nalézani
zpusobil ochrany a posléze aplikace molekularni biologie v ochrané luk a pastvin.

- Ing. Bohumir Cagas, CSc.
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ZMENY V POPULACI PADLi TRAVNIHO NA JECMENI
V CESKE REPUBLICE (1993-1994)*

Changes in the Barley Powdery Mildew Population
in the Czech Republic (1993-1994)

Antonin DREISEITL

Agricultural Research Institute KroméFiz, Ltd., Kromé¥iz, Czech Republic

Abstract: The studied population showed higher virulence complexity of iso-
lates, a considerable decrease in isolates with a lower number of virulences (up to
5) and remarkable increase in isolate frequency with 6 and 7 virulences. The pow-
dery mildew population was studied on the territory of the Czech Republic in
1993 and 1994. Conidia were sampled from the air using a mobile version of a
spore-trap. A set of 12 differentials was used. In 1993 and 1994, respectively, 686
and 448 isolates were evaluated. Dramatic increase in the frequency of virulences
Val and VLa and also higher frequency of virulences Va3, Va7 and Va9 were
assessed. By contrast, Val3 and Vat virulece frequency was lower. Slight changes
were observed in the frequency of Va6, Val2 and Vk virulences complexity (a sum
of isolates with 8 and 9 investigated virulences) did not change. Significant
changes in pathotype frequency were found. Only five pathotypes exceeded the
frequency limit of 1% in both years (pathotypes 5730, 4730, 4510, 0730, and
5330). Probable causes of changes in the population, particularly direct selection
on host varieties carrying specific resistance genes to powdery mildew, migration,
recombination and indirect selection are discussed.

Erysiphe graminis f. sp. hordei, Blumeria graminis f. sp. hordei; virulence; host
selection; migration; recombination

Abstrakt:V letech 1993 a 1994 byla studovéana populace padli travniho na
uzemi Ceské republiky. Vzorky konidii byly ziskdny ze vzduchu pomoci mo-
bilni verze lapage spor. Cetnost virulenci byla sledovédna na 12¢&lenném dife-
renciaénim souboru, pfi€emZ 10 linii bylo pouZito v obou sledovanych
ro¢nicich. V roce 1994 byl, ve srovnani s rokem 1993, zji§tén prudky nartst
Cetnosti virulenci Val a VLa (tab. I). Byla zji§téna 1 vy$8i Eetnost virulenci Va3,

* Price byla finan&n& podporovdna Grantovou agenturou Ceské republiky (granty &islo
503/93/0388 a 522/96/1075).
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Va7 a Va9. Naopak se sniZila ¢etnost virulenci Val3 a Vat. DoSlo ke zvySeni
komplexnosti virulenci izolati o hodnotu 0,55 (tab. II a III). Byl zji§tén vyrazny
pokles zastoupeni izolatl s niZ8§im poctem virulenci (do péti véetné) ze 49,1 %
v roce 1993 na 27,2 % v nasledujicim roce a naopak vyrazny vzestup ¢etnosti
izolath se Sesti a sedmi virulencemi (z 36,3 na 60,7 %). Nezménén zistal podil
izolatl s nejvétsi komplexnosti (soucet Cetnosti izolatd s osmi a deviti sledova-
nymi virulencemi). V tab. IV jsou uvedeny patotypy, jejichZ Cetnost pfesdhla
v jednotlivych letech 1 %. Z 25 nejhojnéjSich patotypt v roce 1993 jich sedm
nebylo v nasledujicim roce viibec nalezeno. Jsou diskutovany pravdépodobné
pfi€iny zmén v populaci, zvlasté pfimy vybér na hostitelskych odridach s geny
specifické odolnosti k padli travnimu, migrace, rekombinace a nepfimy vybér.

Erysiphe graminis f. sp. hordei, Blumeria graminis f. sp. hordei; virulence;
vybér na hostiteli; migrace; rekombinace

Padli travni je v Ceské republice, podobné jako v mnoha dalSich evrop-
skych zemich, dominujici chorobou je¢mene (Dreiseitl, Jurecka, 1996;
1997). Pricinou ochofeni je patogenni houba Erysiphe (Blumeria) graminis
f. sp. hordei, ktera se vyznacuje vysokou adaptabilitou, podminénou mnoha
faktory. K nim patii mj. schopnost rychlého vegetativniho rozmnoZovani, pii
kterém se z jedné konidie vytvofi pfi teploté kolem 15 °C piiblizné za 10 dni
kupka mycelia, produkujici fddové 10° novych konidii (Jsrgensen, 1988).
Jen béhem vegetace jeCmene jarniho se tak miiZe padli reprodukovat v sedmi
az deviti cyklech. Tim je umoZnéno snadné a rychlé zvySeni poctu jedinci
nesoucich novy znak (virulence k nové odolnosti). Veskeré znaky, vletné
novych mutaci, se ihned projevi, nebot’ konidie (ale i askospory) jsou
haploidni.

Padli se radi k typickym vétrem pfenosnym (anemochornim) patogeniim.
Proto je snadné i jeho §ifeni a pienos nové genetické informace (virulence)
na velké vzdalenosti. Pfevlada migrace ve sméru nejcastéjsich vétri (v Evro-
p€ ze zapadu na vychod) (Limpert, 1987). Timto smérem roste i kom-
plexnost virulenci patotypi v evropské populaci padli. V men$im rozsahu
v8ak dochazi k migraci vSemi sméry (gene flow among subpopulations). Je
dilezité sledovat geografickou distribuci virulenci, nebot’ uspés$nost progra-
mu Slechténi odolnych odrud zavisi na sloZeni pfislusné subpopulace
1 evropské populace jako celku.
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Jedinci s novou virulenci (mutanti nebo imigranti) se pfi usazeni a repro-
dukci na dosud rezistentni odridé dostanou do vyrazné selekéni vyhody.
Silnym pfimym vybérem a naslednymi rekombinacemi se mohou imigranti
podstatnym zplisobem podilet na zméné charakteru (genetické struktury)
1 geograficky vzdalené recipientni populace. Tak byl napf. prokizan vliv vi-
rulence Val3, pochdzejici z naSeho uzemi, na vyznamné zmény (genetic
drift) populaci ve Svycarsku a na Britskych ostrovech (W olfe et al., 1992).

Konidie tvofi klony. Pfimy vybér je zpravidla zaméfen na jednu virulenci.
Cetnost (frequency) ostatnich, které jsou s ni spojeny (association), se touto
formou nepfimého vybéru také zvySuje (hitch-hiking selection). Muze tak
dojit ke zvySovani etnosti zbytnych (unnecessary) genii virulence. Cetnost
virulenci miZe byt ovliviiovana nepfimym vybérem pfi jejich spojeni se zvy-
Senou ¢i sniZenou zplsobilosti (fitness). To se miZe projevit plynulym
ovliviiovanim Cetnosti virulenci v prub&hu vegetace ¢i ndhlymi zménami
struktury populace v podminkach hrani¢icich s moZnostmi pieziti patogena
(Dreiseitl, 1991). Pfimy vybér na odridach, zvlasté s dvéma Ci vice geny
odolnosti, muze vést k nerovnovaze (disequilibrium) v populaci.

V naSich podminkdch existuji pro pfeZiti houby Erysiphe graminis hordei
v pribéhu roku dvé kritickd obdobi a dvé obdobi s odliSnym charakterem
vybéru. Zafatkem jara pievladaji konidie pochézejici z je€mene ozimého po
pfezimovani. Postupné sili pfimy vybér patotypu na odridach je¢mene jarni-
ho (host selection), z nichZ do roku 1993 vSechny a od té doby pfevazna
vét§ina obsahuje specifické odolnosti k této chorobé (Dreiseitl, 1989;
Dreiseitl etal., 1996). V zivéru vegetace je€mene jarniho pochazeji koni-
die téméf vyhradné z odrid této formy, nebot’ vegetace je€émene ozimého je
ukoncena. V dusledku pfimého vybéru vrcholi v populaci Eetnost patotypi
s vysokou komplexnosti virulence. V kratké dobé je prudce redukovan pocet
vegetativnich propaguli (konidii). Houba pfechazi do sexudlniho stadia.
Dochizi k vyméné genetické informace mezi jedinci (rekombinaci). Pouze
mald Cast puvodni populace pfezivd na pozdnich odnoZich a na rostlinich
z vydrolu. Prudka redukce poctu jedincii houby stejné jako rekombinace
mohou v tomto kritickém obdobi vést k podstatnym zménam ve sloZeni po-
pulace.

Zacitkem vegetace jeCmeni ozimych jsou opét vytvofeny pfiznivé pod-
minky pro rozvoj choroby. Nové generace houby se tvofi z konidii i z asko-
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spor. Vétsina v soucasné dobé u nas péstovanych odrid je¢mene ozimého
sice obsahuje specifické geny odolnosti k padli (Dreiseitl, nepublikova-
no), jejich vybérovy efekt je vSak maly, nebot’ Cetnost pfislu§nych virulenci
se blizi 100 %. To poskytuje prostor pro vybér (a z toho plynouci zmény
sloZeni populace), ktery piimo nesouvisi s virulenci patotypi. Nasledné
podminky v dobé pfezimovani jeCmene ozimého ovliviiuji hlavné hostitele.
Na jeho pfezimovani zdvisi poCatecni mnoZstvi patogena v jarnim obdobi.
Vyraznéj§i zmény sloZeni populace v tomto druhém, pro patogena (v tomto
piipadé i pro hostitele) kritickém obdobi se nepfedpokladaji. Podil askospor
na vytvafeni jarni populace je zfejm¢ minimalni.

Ke zménam populace dochazi v redlném prostoru a €ase. Cilem této prace
bylo pfispét k poznani zmén v populaci sledovaného patogena po uplynuti
jednoho roku.

MATERIAL A METODY

V letech 1993 a 1994 byla studovana populace padli travniho na uzemi
Ceské republiky. Nahodné a reprezentativni vzorky konidii byly ziskany ze
vzduchu pomoci mobilni verze lapace spor (Schwarzbach, 1979) umis-
téné na stieSe osobniho automobilu, ktery projizdél vyssi rychlosti (nejlépe
nad 100 km/h) po vybranych silnicich. Celkova délka odchytovych tras,
které v obou ro¢nicich vedly v8emi dilezitymi oblastmi péstovani je¢mene,
¢inila v roce 1993 1660 km (odchyt konidii 5. 6. a 8. 6.) av roce 1994 1406 km
(odchyt 23. 5. a 24. 5.). V lapaci byla umisténa Petriho miska s vodnim aga-
rem (0,6 %, 30 ppm benzimidazolu), na jehoZ povrchu byly vyloZeny odstfi-
Zené prvni listy odriidy Pallas. Ta neobsahuje Zadny gen odolnosti
odpovidajici sledovanym virulencim (Kglster et al., 1986). Rostliny byly
vypéstovany v bezinfekénich podminkach. Misky s listy byly vyménovany
po cca 100 km a byly v dobé odchytu (pfed expozici v lapaci i po ni) umisté-
ny do autochladnicky pfi teploté cca 10 °C.

Po navratu byly misky s listy inkubovany 10 dni pfi 20 + 1 °C za tlumené-
ho pfirozeného osvétleni. Kupky konidii, které se béhem inkubace vytvofily
z jednotlivych spor zachycenych lapacem, byly nasavany varipipetou AW
1000 a injekeni stiikackou vyfouknuty mnozstvim 10 ml vzduchu do otvoru
uprostied vrcholu sedimentaéni vé€Ze. Pro odsani a neprodlené vyfouknuti
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(rozpradeni) kazdé kupky byla pouZita vZdy nova vyménna $picka varipipe-
ty. Inokulacni hustota se pohybovala nej¢astéji v rozmezi 150 az 300 koni-
dii/cm?.

Sedimentac¢ni véZ méla v roce 1993 tvar valce o pruméru 60 mm, ktery byl
v horni ¢asti zakonCen do tvaru komolého kuZele s celkovou vyskou véze
220 mm. Vnitini obsah podstavy usazovaci (inokulaéni) véze &inil 27 cm?.
V roce 1994 byl pouzit celistvy blok Sesti usazovacich vézi, jehoZ kazda ¢ast
ma tvar hranolu o délce 63 mm, §ifce 52 mm a vysce 200 mm. Obsah podsta-
vy jedné &asti &inil 33 cm?. Na dné sedimentaéni v&Ze byl pro kazdou kupku
umistén soubor listovych segmenti prvnich listii diferencia¢nich linii
a odrid vyloZenych na stejném vodnim agaru. Soubory listovych segmentii
o délce 25 mm byly v roce 1993 umistény do Petriho misek o priméru
60 mm a v roce 1994 do plastovych kazet roz€lenénych do 12 Casti. Jeden
soubor listovych segmentii byl umistén vZdy do dvou Casti kazety.

Po inokulaci byly misky nebo kazety inkubovany pii teploté 20 az 24 °C
a délce svételné periody 10 h. Jako svételny zdroj byla pouzita béZna za-
fivkova télesa osazend dvémi 120 cm dlouhymi trubicemi o pfikonu 40 W.
Petriho misky (kazety) byly umistény ve vzdalenosti 50 cm pod osvétlovaci-
mi télesy, v pasu totoZzném s délkou téles a Sifce 50 cm (asi 200 misek nebo
30 kazet pod jednim osvétlovacim télesem).

Dvanacticlenny diferenciani sortiment (tab. I) tvofilo pfedev§im 10 blizce
izogennich linii, vytvofenych na bazi odriidy Pallas (K@lster et al., 1986).
Ziskané vysledky umoznily porovnani populace v obou sledovanych letech.
Dalsi dva Cleny diferenciatniho souboru byly obsazeny niznymi odridami.

Reakce diferenciacnich linii a odrid (fenotyp rezistence a virulence) byla
hodnocena sedm dni po inokulaci s pouzitim velkoplo$né lupy s osvétlenim.
K hodnoceni byla pouzita obvykla stupnice (Torp et al., 1978). Na zdkladé
podrobné znalosti infekénich typl jednotlivych geni odolnosti obsaZenych
v diferenciatorech byla vysledna reakce nasledné zjednoduSena na virulenci
¢i avirulenci kazdého izolatu k sledovanym gentim odolnosti. Takovy binarni
zaznam byl z praktickych divodi preveden do oktalni soustavy. Identifi-
kacni ¢isla kazdého patotypu (tab. IV) jsou tvofena ¢tyfmi Cislicemi, z nichZ
v kazdé (s vyjimkou posledni) je koncentrovana informace tii diferencidtorii
(tripletu) (Limpert et al., 1994), jak je naznaceno v tab. I. Komplexnost
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byla zji§tovana jako podil souctu piislusnych virulenci (izolati nebo patoty-
pi) a odpovidajici Cetnosti.

VYSLEDKY

V roce 1994 byl ve srovnani s rokem 1993 zjitén prudky narust Cetnosti
virulenci Val a VLa (tab. I). Byla zjiSté€na i vy$§i Cetnost virulenci Va3, Va7
a Va9. Naopak se snizila Cetnost virulenci Val3 a Vat. Pfiblizné stejné
hodnoty byly zjistény u Eetnosti virulenci Va6, Val2 a Vk. Cetnost virulenci
je k vétSin€ geni odolnosti (s vyjimkou gemi Mla3 a Mlaf) vysoka. Dife-
renciacni odridy ¢. 11 aZ 14 byly pouZity jen v jednom z obou roénikii. Byla
zjiSté€na vysoka Cetnost virulenci ke vSem Ctyfem piisluSnym gentim odolnosti.

I. Cetnost virulenci k hlavnim geniim odolnosti — Virulence frequency to major resistance
genes

Pofadi! l_)i.ferenciaéni2 Kéd & Hlavni gen Cetnost virulenci® (%)

linie (odriida)”| odolnosti odolnosti 1993 1994
1 P01 Al Mial 37 63
2 P02 Ri Mila3 7 13
3 P03 Sp Mla6 76 74
4 P04B Ly Mla7 82 94
5 P0OSB MC Mla9 52 61
6 P10 Ar Milal2 68 64
7 P11 Ru Mlal3 83 70
8 P17 Kw Mik 71 77
9 P23 La MiLa 48 78
10 P20 At Milat 36 24
11 P21 We Mig 100 =
12 Kredit Kr MI(Kr) 90 -
13 Lotta Ab MI(Ab) - 80
14 Borwina Bw MIBw) - 95

lorder; 2differential line (variety); >resistance code; “major resistance gene; >virulence fre-
quency
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V roce 1993 bylo vyhodnoceno celkem 686 izolati (tab. II), které piisluse-
ly k 226 patotyptim, coZ pfedstavuje v priméru 3,04 izolatl na jeden patotyp.
Hodnota vyjadiujici bohatost populace (richness) ¢inila 0,329. V roce 1994
bylo vyhodnoceno 448 izolati (tab. III) piislusejicich k 163 patotypum, tedy
2,75 izolati na jeden patotyp (bohatost populace 0,364). Pievladajici trend
naristu Cetnosti virulenci se projevil ve zvyseni komplexnosti virulenci izo-
1atd o hodnotu 0,55 (z 5,63 v roce 1993 na 6,18 v roce 1994). Byl zjistén
vyrazny pokles zastoupeni izolati s niz§im poctem virulenci (do péti véetné)
ze 49,1 % v roce 1993 na 27,2 % v nésledujicim roce (z toho zastoupeni
nejjednodussich izolati — do tii virulenci — pokleslo ze 7,2 na 2,2 %).
K nejvyraznéj$imu posunu doSlo u kategorie izolati se Sest a sedmi viru-
lencemi, a to z 36,3 na 60,7 % (z toho u izolati se sedmi virulencemi z 13,0
na 30,6 %). Nezménén zistal podil izolati s nejvyss§i komplexnosti (soucet
Cetnosti izolat s osmi a deseti sledovanymi virulencemi), ktery ¢inil v roce
1993 14,4 % a v roce 1994 14,0 %. V obou sledovanych letech byly Cetnéjsi

II. Udaje o populaci v roce 1993 — Data on the population in 1993

Pof:r:c‘;ilm' Ifolaflty2 , Patlotypy3 izl;cigti‘l1
n | X virulenci % n |[Zvirulenci| % | a patotypt’

1 1 1 0,1 1 1 0,4 1,0
2 5 10 0,7 5 10 2,2 1,0
3 44 132 6,4 19 57 8,4 2,3
4 106 424 15,4 41 164 18,1 2,6
5 182 910 26,5 60 300 26,5 3,0
6 160 960 23.3 51 306 22,6 3,1
7 89 623 13,0 31 217 13,7 2,9
8 91 728 13,2 15 120 6,6 6,1
9 8 72 1,2 3 27 1,3 3,0
> 686 3 860 226 1202 3,04

Kompexnost6 5,63 5,32

Inumber of virulences; Zisolates; 3pathotypes; 4sum of virulences; Sproportion of isolates and

pathotypes; Scompexity
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I1L. Udaje o populaci v roce 1994 — Data on the population in 1994

Po f’: I:c‘;%m_ Izc‘>la'.ty2 , Pa,t.otypy3 iz:::i;tlﬁ
n 2 virulenci % n | Zvirulenci [ % |apatopypi’®
2 1 2 0,2 1 2 0,6 1,0
3 9 27 2,0 6 18 3,7 1,5
4 39 156 8,7 23 92 14,1 1,7
S 73 365 16,3 34 170 20,9 2,1
6 135 810 30,1 47 282 28,8 2,9
7 137 959 30,6 32 224 19,6 43
8 39 312 8,7 15 120 9,2 2,6
9 15 135 3,3 5 45 3,1 3,0
> 448 2766 163 953 2,75
Komplexnost® 6,18 5,84

lnumber of virulences; Zisolates; pathotypes; “sum of virulences; Sproportion of isolates and
pathotypes; Scompexity

izolaty s vy$8i komplexnosti virulence. To 1ze odvodit z rozdilu mezi
komplexnosti virulence izolatl a patotypl. V prvnim sledovaném roce byly
nejpoletnéjsi patotypy s péti virulencemi, zatimco v druhém sledovaném
roce byly nejcastéji zastoupeny patotypy s Sesti virulencemi. V roce 1993
bylo dosaZeno nejvy$siho souctu virulenci u izolatl i patotypii obsahujicich
Sest virulenci. Nejcetnéj$i kombinaci tfi virulenci byla kombinace Va6, Va7,
Val3 (52,5 %) a péti virulenci Va6, Va7, Val2, Val3, Vk (25,8 %). V roce
1994 byl zjistén nejvyssi souet virulenci u izolati s poétem virulenci 7, za-
timco u patotypi s poétem virulenci 6. Nejéetn&j§i kombinace tfi virulenci
byla opét Va6, Va7, Val3 (43,5 %) a péti virulenci Va6, Va7, Val3, Vk, VLa
(25,2 %). Frekvence patotypu vzristala v obou ro¢nicich s jejich kom-
plexnosti (diverzita byla nejvy$si u nejjednodussich patotypu).

K posouzeni hojnosti (abundance) a vyrovnanosti (evennes) jsou v tab. IV
uvedeny patotypy, jejichZ Cetnost pfesahla v jednotlivych letech 1 %. K nim
je pfifazena Cetnost stejnych patotypi v druhém ze sledovanych ro¢niki.
V roce 1993 bylo zjisténo 25 patotypu s Cetnosti nad 1 %, které zahrnovaly
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IV. Zjisténé patotypy v populaci v letech 1993 a 1994 s Cetnosti nad 1 % — Survey of identified
pathotypes in the population in 1993 and 1994 showing the frequency higher than 1%

1993 Cetnost 1994 Cetnost
1 2 v Foa::gylp;N v l;zt::);g‘;B
Patotyp Cetnost” (%) %) patotyp Cetnost (%) %)
4771 3,50 0,67 5370 4,91 0,58
5730 2,92 2,23 5770 3,12 0,87
4730 2,67 1,34 5360 3,12 0,15
4530 2,62 0,22 1770 3,12 0,15
4571 2,19 0,45 5760 2,90 -
4510 2,04 1,34 4770 2,68 0,87
0730 2,04 1,12 5570 2,68 0,44
4531 1,90 - 5730 2,23 2,92
5530 1,75 0,45 5330 2,01 1,31
5731 1,75 - 1370 2,01 0,15
4710 1,75 - 5771 1,79 0,73
5330 1,31 2,01 4550 1,56 0,29
4330 1,31 0,22 1570 1,56 0,15
1730 1,31 0,22 0770 1,56 0,15
4371 1,17 1,12 5170 1,56 -
5571 1,17 0,67 2770 1,56 -
5510 1,17 0,45 4730 1,34 2,62
4511 1,17 0,22 4510 1,34 2,04
1330 1,17 0,22 0530 1,34 0,58
4130 1,17 - 0730 1,12 2,04
1530 1,17 - 4761 1,12 0,73
0130 1,17 - 4570 1,12 0,58
4461 1,02 0,89 5750 1,12 -
4310 1,02 0,22 5160 1,12 -
4711 1,02 -
P 41,4 14,1 pH 49,1 17,3

Ipathotype; 2frequency; >pathotype frequency
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v

41,4 % celkového poctu izolatl. Z nich byl nejhojnéjsi patotyp 4771 (8 viru-
lenci), k némuz pfisluselo celkem 24 izolati (= 3,50 %). Z u\}‘eden}'rch 25
patotypii vSak nebylo v nasledujicim roce sedm viibec nalezeno. V roce 1994
bylo zji§téno 24 patotypti s Cetnosti nad 1 %, které zahrmovaly 49,1 % izola-
ti. Nejcastéji byl zastoupen patotyp 5370 se sedmi virulencemi (22 izolati =
= 4,91 %). Z té€chto nejhojnéjsich patotypii nebylo pét viibec zjist€no
v pfedchozim roce. V obou sledovanych letech byl nejhojnéjsi patotyp 5730
se sedmi virulencemi (celkem 30 izolati = 2,64 %). Nasledoval patotyp 4771
(27 izolatt, 8 virulenci) a patotyp 5370 (26 izolati, 7 virulenci). Pouze pét
patotypi piesahlo v obou ro¢nicich hranici Cetnosti 1 % (5730, 4730, 4510,

0730 a 5330).

DISKUSE

Cetnost virulenci je ovliviiovana pfedev§im pfimym vyb&rem na péstova-
nych odridach se specifickymi odolnostmi. To plati pro obé virulence,
u nichZ bylo zaznamenano nejvyraznéj$i zvySeni Cetnosti. ZvySeni Cetnosti
virulence Val ze 4 % v roce 1988 (Dreiseitl, 1991) na 63 % v roce 1994
bylo podminéno rozsifenim ploch odridy Rubin na pfiblizn¢ 20 % ploch
je¢mene jarniho. Odrida Rubin obsahovala jako jedina odpovidajici alelu
Milal (Dreiseitl, 1989, 1992). Subpopulace padli travniho na naSem
uzemi se tak stala, podobné jako v polovin€ osmdesatych let v pfipadé viru-
lence Val3, donorem genu Val pro ostatni Casti evropské populace. V nasledu-
jicich letech dochazi k poklesu ploch odnid obsahujici gen Mlal i k mirnému
poklesu Cetnosti virulence Val (Dreiseitl, Steffenson, 1996; Drei-
seitl, nepublikovano). Pokles Cetnosti této virulence je tak umoznén
sldbnoucim vybérem na hostitelskych odridach a do jisté miry i migraci
v ramci evropské populace, nebot’ imigrujici jedinci museli nést tuto viru-
lenci s mnohem nizsi Cetnosti neZ jedinci emigrujici z naSeho tzemi. Ke sni-
Zeni v8ak muzZe dojit i v disledku sniZené zpiisobilosti jedinci nesoucich
virulenci Val, ptipadné i diky negativni korelaci (asociaci) s nékterou viru-
lenci se zvySujici se Cetnosti.

K vyraznému zvySeni Cetnosti doslo i u virulence VLa. Opét to souvisi se
zvySenim ploch odrid, které obsahuji pfislu$ny genM/La (Dreiseitl etal.,
1996). Vysoka Cetnost této virulence v evropské populaci neni neobvykla
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(Limpert etal., 1991). Také zvySeni Cetnosti virulenci Va7 a Va9 miiZe byt
vysvétleno péstovanim odrid je¢mene jarniho s odpovidajicimi geny
odolnosti v Ceské republice. Zvyseni &etnosti virulence Va3 miZe souviset
s péstovanim Ceské odridy Mars, kterd jako dosud jedina domaci odrida
obsahuje gen odolnosti M/a3 a byla registrovana v roce 1983. Jeji domaci
péstitelské uplatnéni bylo nevyznamné (Dreiseitl, 1993). Od roku 1990 je
registrovana pouze pro export osiva. Od roku 1985 viak je registrovana
v Mad’arsku, kde zaujima kolem 10 % ploch jeCmene jarniho (Tomcsa-
nyi, osobni sdéleni). Je nepochybné hlavni pfiinou zvys$eni Cetnosti viru-
lence Va3 na jiznim Slovensku na hodnoty kolem 30 % (KriZanova,
osobni sdéleni). Také némecké odridy Dorina a Sewa obsahovaly gen Mla3
(Brickner, 1987). Je tedy ziejmé, Ze zvySeni Cetnosti této virulence je
odrazem jejiho pfimého vybéru v okolnich zemich a ndsledné migrace na
nase uzemi.

U virulenci Val3 a Vat byl zaznamenan pokles jejich Cetnosti. Odridy
s genem Mlal3 se péstuji v Ceské republice od roku 1978 a od roku 1983 do
roku 1990 zaujimaly kaZdoro&né€ nad 50 % ploch jeCmene jarniho (Drei-
seitl, 1993). Od té doby jejich plochy podstatné poklesly. K prvnimu vy-
razn€j§imu vyskytu patotypi pfekonavajicich tuto odolnost doSlo v roce
1985. V roce 1988 jich bylo v populaci zjisténo 40 % (Dreiseitl, 1991)
a v roce 1992 80 % (Dreiseitl, Schwarzbach, 1994). V roce 1993
Cetnost virulence Val3 kulminovala, nebot’ jak v roce 1994, tak i v nas-
lednych letech (Dreiseitl, Steffenson, 1996; Dreiseitl, nepubliko-
vano) byly zjiStény sestupné hodnoty Cetnosti této virulence. Nevysvétlen
zistava pokles virulence Vat, nebot’ zmény v zastoupeni piisluSnych odrid
nebyly vyznamné a v nasledujicim roce 1995 byla zjisténa 41% Cetnost viru-
lence Vat (Dreiseitl, Steffenson, 1996).

Jen k nevyznamnym zméndm Cetnosti doslo u virulenci Va6, Val2 a Vk.
Z nich jsou zajimavé prvni udaje o Cetnosti Vk. Odpovidajici gen Mik nebyl
nalezen v Zadné u nas péstované odridé jeémene (Dreiseitl, 1989, 1992;
Dreiseitl et al., 1996). Z naseho pohledu jde o zbytny (unnecessary) gen
virulence. Nezjistili jsme jeho spojeni s ostatnimi sledovanymi virulencemi,
proto lze vylou¢it hitch-hiking vybér. MiiZe byt spojen s vy$si zpisobilosti
patotypu, coZ by zajistovalo jinou formu nepfimého vybéru této virulence.
Vyskyt genu Mlk je asty v mnoha ostatnich evropskych odridich je€¢mene
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jarniho (Brown, Jgrgensen, 1991). Virulence V'k proto byla vystavena
pfimému vybéru v okolnich statech.

Ve sledované populaci do$lo k naristu komplexnosti sledovanych viru-
lenci o 0,55 virulence na jeden izolat. To je vyrazna zmé&na, nebot’ pfedstavu-
je pfi posuzovaném poctu virulenci posun o 5,5 % celého teoreticky
moZného rozpéti. Je projevem zietelného naristu Cetnosti izolatd s vyS$si
Cetnosti sledovanych virulenci. V obou letech byl zji§tén vysoky pocet
riznych patotypu. Svéd¢i to o vysoké diverzité a bohatosti sledované popu-
lace. Soucasné 1ze oznacit populaci v obou letech za vyrovnanou, nebot’ nej-
vy$8i Cetnost (24) byla v roce 1993 zaznamenana u patotypu 4771 a Cetnost
22 v roce 1994 u patotypu 5370. Mezi Cetnosti dalSich patotypu (aZ do
nejniz8§i mozné Cetnosti 1) nebyla nalezena vyrazn€jsi diskontinuita. Proto
nelze uvaZovat o dominantnich, ale o nej€astéji se vyskytujicich (nejhojnéj-
§ich) patotypech. Mezi nimi lze také nalézt nejvyrazn€j$i zmény v populaci.
Z 25 nejhojnéjSich patotypii v roce 1993 piisluselo jen pét k nejcastéji se vysky-
tujicim i v roce 1994, zatimco sedm z nich nebylo v tomto roce viibec nale-
zeno. Tyto zmény dokladaji znany potencial proménlivosti populace, ktery
nelze postihnout ani vysokym poctem vyhodnocenych izolatl. Zjisténa di-
verzita doklada vyznam rekombinaci ve sledované populaci.

K porovnani obou sledovanych ro¢niki s vysledky roku 1992 (Drei-
seitl, Schwarzbach, 1994) byla zjistovana Cetnost patotypli se sedmi
spole¢nymi virulencemi (Val, Va3, Va6, Va7, Va9, Val2, Val3). V roce
1992 reprezentovalo pét nejcastéji se vyskytujicich patotypii 55 % populace,
v nasledujicim roce 40 % a v roce 1994 31 % populace. V letech 1992 a 1993
byl nejCastéjsi patotyp 451, vyznacujici se Ctyfmi spole¢nymi virulencemi
(20 % a 12 %). Jeho Cetnost v roce 1994 poklesla na 6 %. Stejné se vyvijela
i Cetnost druhého nejcastéji se vyskytujiciho patotypu (471) z let 1992
a 1993 s péti spole¢nymi virulencemi (19 %, 11 %, 5 %). Opacné se vyvijela
Cetnost patotypu 571 se Sesti spoleénymi virulencemi (5 %, 7 %, 9 %).

Relativné stalou vlastnosti populace byla nejcastéji se vyskytujici asociace
tfi virulenci. V obou sledovanych letech, stejné jako v populaci roku 1992
(Dreiseitl, Schwarzbach, 1994) to bylo spojeni virulenci Va6, Va7,
Val3. Relativni etnost izolati s touto kombinaci virulenci v§ak poklesla
z 52,5 % v roce 1993 na 43,5 % v roce 1994.
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Je tedy zfejmé, Ze sledovana populace vykazala v roénim odstupu vyrazné
zmény. Ty byly zjiStény na Grovni charakteristik celé populace (¢etnost viru-
lenci, Cetnost patotypt podle poctu virulenci, komplexnost virulenci), ale
zv14sté na drovni vyskytu a Cetnosti jednotlivych patotypi, které predstavuji
konkrétni asociace virulenci. ZjiSténé zmény jsou projevem rekombinaci
individui, vybéru (zvlasté pfimého vybéru na hostitelskych odriidach s pii-
sluSnymi specifickymi geny odolnosti) v populaci a migraci (emigraci
1 imigraci) mezi subpopulacemi.
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Doslo 13. 8. 1997

Summary

The powdery mildew population of 1993 and 1994 in the Czech Republic were
studied. Conidia were sampled from the air using a mobile version of a spore-trap
during booting of spring barley (23 and 24 May 1993, 5 and 8 June 1994). The routes
of collecting (1660 and 1406 km) went through all important regions of barley grow-
ing in both years. Conidia from colonies developed after collecting were sucked up
with a varipipette AW 1000 and blown (using a syringe) into a settling tower where
25-mm leaf segments of 12 differentials had been placed. The differential set con-
sisted of 10 near-isogenic lines of cv. Pallas and of two differentials represented by
different varieties in each year. The density of inoculum ranged from 150 to 300
conidia per cm? in most cases. Responses of differential lines and varieties (pheno-
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type of resistance and virulence) were scored using the usual scale (Torp et al.,
1978) seven days after inoculation. The results were used to compare the popula-
tions of both years.

In 1993, a total of 686 isolates were analysed, they consisted of 226 pathotypes
(TableII). In 1994, 448 isolates consisting of 163 pathotypes werealysed (Table III).

In 1994, the frequency of virulences Val and VLa increased dramatically when
compared with 1993 (Table I). A higher frequency virulences of Va3, Va7 and Va9
was also found, whereas the frequency of Val3 and Vat decreased. Slight changes
were observed in the occurrence of Va6, Val2 and Vk. The frequencies of virulence
to most resistance genes (except for Mla3 and Mlat genes) were high. The obvious
trend of an increase in the number of virulences in pathotypes is expressed in a
higher complexity (from 5.63 in 1993 to 6.18 in 1994). While isolates with a lower
number of virulence (up to five) decreased considerably from 49.1% in 1993 to
27.2% in 1994, there was a significant increase in the frequency of isolates with six
and seven virulences (from 36.3% to 60.7%). The proportions of isolates with the
highest complexity did not change (a sum of isolates with eight and nine investigated
virulences); there were 14.4% and 14.0% in 1993 and 1994, respectively. In both
years, pathotypes with higher virulence complexity were more frequent. That can be
deduced from the difference between isolate and pathotype virulences.

In 1993, pathotypes with 5 virulences were most numerous, while in 1994 those
with 6 virulences were most frequent. In 1993, the most frequent combination of
three virulences was that of Va6, Va7, Val3 (52.5%), and of five virulences Va6,
Va7, Val2, Val3, Vk (25.8%). In 1994, the most frequent combination of three vi-
rulences was again Va6, Va7, Val3 (43.5 %) and of five virulences Va6, Va7, Val 3,
Vk, VLa (25.2%).

The frequency of pathotypes increased with their virulence complexity (the sim-
plest pathotypes showed the highest diversity) in both years. To judge frequency and
eveness, Table I'V gives all pathotypes that were more frequent than 1% in individual
years. The frequency of identical pathotypes in the other year is added to them.
In 1993, 25 pathotypes with the frequency higher than 1% were found. They com-
prised 41.4% of the total number of isolates. The most frequent pathotype was 4771
(eight virulences) with 24 isolates (= 3.5%). However, seven of these 25 pathotypes
were not found in 1994, when there were 24 pathotypes with a frequency higher than
1%. They reppresented 49.1% of all isolates. Pathotype 5370 (seven virulence) was
most frequent with 22 isolates (= 4.91%). Five of the pathotypes most frequent in
1994 had not been found the previous year. In both years, pathotype 5730 (seven
virulences) was most frequent with a total of 30 isolates (= 2.64%). The pathotypes
4771 (eight virulences, 27 isolates) and 5370 (seven virulences, 26 isolates) fol-
lowed. Only five pathotypes had a frequency higher than 1% in both years (patho-
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types 5730, 4730, 4510, 0730, and 5330). Probable causes of changes in the popu-
lation, particularly direct selection on host varieties carrying specific resistance
genes to powdery mildew, and the influence of migration, recombination and indi-
rect selection are discussed.
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Ing. Antonin Dreiseitl, CSc., Zemédélsky vyzkumny ustav KroméfiZ, s.r.o.
Havlitkova 2787, PO Box 55, 767 41 KroméfiZ, Ceska republika
tel.: + 420 634 317 139, fax: + 420 634 227 25, e-mail: dreiseitl@vukrom.cz
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PREHLEDY

PADLI (Oidium spp.) NA RODU Lycopersicon

Ales LEBEDA, Barbora HALCINOVA

Palacky University, Faculty of Sciences, Olomouc-Holice, Czech Republic

V poslednich letech se ve védecké i odborné literatufe objevuji stale Easté&ji zpravy
o vyskytu nového, dosud neznamého patogena na rajceti. Jedna se o padli, které bylo
podle posledni taxonomické revize druhové pojmenovano jako Oidium lycopersicum
(Cooke & Mass, 1888, emend. Noordeloos & Loerakker, 1989) (Braun, 1995).
Cilem pfedloZené studie je podat zakladni informace o tomto patogenu.

Taxonomie a morfologicka charakteristika

Zdakladni informace dostupné do konce 70. let tykajici se padli na ¢eledi Solanaceae
a rodu Lycopersicon shmul Dixon (1978). Na rajéeti (Lycopersicon esculentum
Mill.) je v literatufe uvadéno vice biotrofnich patogennich hub z fadu Erysiphales
(padli). V tropickych a semiaridnich oblastech (jizni Evropa, severni Afrika, stfedni
Vychod) zpusobuje silné infekce na rajcatech a paprice Leveillula taurica (Lév.)
Amaud [Oidiopsis taurica (Lév.) Salmon] (Palti, 1988). Hostitelsky okruh L.
taurica je neobycejné Siroky a zahmuje vice neZ 750 druhii rostlin asi z 60 Celedi
(napf. Amaryllidaceae, Asteraceae, Brassicaceae, Solanaceae) (Braun, 1995).
Obecné je pro tento rod charakteristické, Ze mycelium je intramatrikalni, tzn. prortsta
listovym mezofylem. Sporulujici konidiofory se primarné nejcastéji objevuji na
spodni stran€ listl, coZ je jeden z hlavnich makroskopickych diagnostickych znaku
k odliseni od jinych rodu padli (Erysiphe, Sphaerotheca). Konidiofory jsou vétvené
a vyrustaji ve shlucich (1-5) z priduchti. Rozméry konidii (40-80 x 12—16 mm) jsou
vyrazné odlisné od vySe zminénych rodi padli.

Druh padli, ktery je pfedmétem tohoto ¢lanku, je v8ak podstatné odlisny morfolo-
gicky 1 svou biologii. Cooke a Massee (1888) z Australie popsali koncem minu-
lého stoleti novy druh padli na rajceti, ktery pojmenovali jako Oidium lycopersicum.
Z morfologickych srovnavacich studii vyplyva, Ze padli uvadéné v sou€asné dobé na
rajCeti, je shodné s puvodné popsanym QOidium lycopersicum (Noordeloos,
Loerakker, 1989).

V literatufe je vice idaju tykajicich se vyskytu padli na rajcatech. Salmon (1900)
popsal padli na rajéeti v Italii a zafadil ho k druhu Erysiphe polygoni DC., ktery ma
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velmi Siroky hostitelsky okruh, ale na rozdil od O. lycopersicum tvoii vicelalo¢nata
apresoria a konidie (35-45 x 13-19 pm) vétSinou jednotlivé (Boesewinkel,
1980). O. melongenae [Erysiphe communis (Wallr.) Link], které uvadi Blumer
(1933) na rajceti, tvofi také konidie pouze jednotlivé (Zaprometoff, 1930).

Na rajceti a bramboru popsal druh Erysiphe polyphaga Hammarlund (1945).
Jedna se o velmi rozsifeny polyfagni druh popisovany také jako E. cichoracearum
DC. pro parte Noordeloos, Loerakker, 1989, Oran, 1974). Braun (1987)
uvadi, Ze E. cichoracearum sensu stricto se vyskytuje pouze na zastupcich celedi
Asteraceae a ostatni polyfagni kmeny tohoto druhu jsou uvadény pod nazvem Ery-
siphe orontii Cast. emend. Braun. Pro anamorfni (nepohlavni) stadium E. orontii je
charakteristicka tvorba konidii v kratkych fetizcich, ¢imz se li8i od O. lycopersicum,
které formuje konidie samostatné, pouze ojedinéle v fetizcich. E. orontii je uvadéno
z tropického i mimého pasma a jeho vyskyt je znam na zastupcich rostlin patficich
pfiblizné do 30 Celedi (Price, 1981; Wicks, Clare, 1981). Teleomorfni sta-
dium je charakterizovéano kulovitymi kleistotecii tmavé barvy v priméru 85 aZ
135 pm. Privésky (apendixy) jsou jednoduché (nevétvené), jejich délka predstavuje
1-1,5 x priameér kleistotecia. V plodnici byva 5-15 elipsoidnich viecek, ktera vétSinou
obsahuji dvé askospory (Braun, 1995).

Roy (1965) popsal na rajéeti druh Oidium erysiphoides Fr., které je patné totozné
s E. orontii. RovnéZ Sphaerotheca fuliginea (Schlecht. ex Fr.) Poll., jeden z hlavnich
druhi padli vyskytujicich se napf. na tykvovitych zeleninach (Lebeda, 1983), byla
popséna na rajéatech (Stolk, Cools, 1983). Z Bulharska je uvadén na rajatech
druh Sphaerotheca fuliginea f. lycopersicum (Cooke et Massee) (Georgiev,
Angelov, 1995). Konidie tohoto druhu vSak obsahuji fibrozinova t&liska, ktera
nebyla nikdy pozorovana u O. lycopersicum. Vyskyt Sphaerotheca sp. na rodu
Lycopersicon 1ze vieobecné povaZovat za sporny.

Pfesna taxonomicka determinace O. lycopersicum je obtiZna, nebot’ dosud nebylo
nalezeno pohlavni (teleomorfni) stadium. Podle hostitelského okruhu tohoto patoge-
na, tvaru konidii a konidiofort a absence fibrozinovych télisek je mozné ho s nejvétsi
pravdépodobnosti zafadit do rodu Erysiphe (Fletcher et al., 1988). Detailni popis
Oidium lycopersicum uvedl Braun (1995).

Mycelium je povrchové, nepravidelné, bilé, pfehradkované, vétvené, 2—-8 pum
Siroké. Apresoria jsou bradavkovita aZ lalo¢nat, konidiofory jsou vzpfimené asi
50-110 pm dlouhé, bazalni buiiky jsou viceméné cylindrické (25-)35-50(-75)
X 6—12 pm nasledované 1-2 krat$imi buiikami (obr. 1). Konidie jsou formovany po
jedné (ztidka v kratkych fetizcich), jsou elipsoidniho, vej¢itého nebo soudkovitého
tvaru, (20-)28-45(-50) x (13-)15-20(-28) pm, bez tmavych (fibrozinovych) télisek
(obr. 2). Vakalounakis a Papadakis (1992) uvadéji, Ze pfi maceni v 3%
hydroxidu draselném byly v konidiich sledovany malé vakuoly. Konidie kli¢i pfimym
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1. Bazalni bunky konidiofort
a tvorba konidii Oidium
lycopersicum

vldknem z apikalni ¢asti, zcela vzacné bylo pozorovano kli¢eni z lateralni &asti, resp.
bocni stény. Kli¢ni vlakno mé rozméry asi 40-60 x 4-6 pm, miZe byt téméf rovné,
zakiivené, zvInéné nebo dokonce $nekovité zkroucené, vrchol je jednoduchy. Kliéni
vlakno se rozsifuje od baze k vrcholu.

2. Konidie O. lycopersicum

Priznaky napadeni rostlin (symptomatologie)

Prvni pfiznaky napadeni se zaCinaji projevovat nejastéji v letnich mésicich,
vzacné v pozdnim jaru. Na svrchni, ziidka na spodni strané listl, se objevuji bilé
moucnaté pustule (loZiska). Mladsi listy byvaji obvykle bez pfiznaki. Jednotlivé
pustule jsou vice ¢i méné okrouhlé (obr. 3), 3—10 mm v priméru, pozdéji splyvaji a na
povrchu listu se vytvati souvisly povlak mycelia (obr. 4). U vysoce nachylnych odriid
jsou napadeny 1 fapiky a stonky. Napadené ¢asti pomaleji rostou, Zloutnou, postupné
nekrotizuji a usychaji. Pfi silném napadeni se projevuje sporulujici mycelium i na
spodni strané listi. Na plodech nebyly zaznamenany Zadné piiznaky (Fletcher et
al., 1988).

299



Ochr. Rostl., 33, 1997 (4) : 297-310

3. Poc&atedni pfiznaky napadeni padlim (O. lyco- 4. Silné napadeny list rajcete
persicum). Na listu rajcete se objevuji okrouhlé
moucnaté bilé pustule

Vyskyt a geografické rozsireni

Prvni vyskyt Oidium lycopersicum je uvadén z Australie koncem minulého stoleti
(Cooke, Massee, 1888). V souvislosti s touto oblasti je padli na rajceti jeste
uvadéno na Novém Z¢€landé a v Japonsku (Abiko, 1978; Price, 1981). Z Evropy
nejsou do 80. let tohoto stoleti dostupné piesné informace o vyskytu padli na rodu
Lycopersicon (Blumer, 1967, Braun, 1995). Prvni informace o epidemickém
Sifeni padli na raj¢atech pochazi ze zapadni Evropy z roku 1986 z Holandska
(Simonse, 1987, Paternote, 1988) a Svycarska (Corbaz, 1990), v roce 1987
ze Svédska (Forsberg, 1989)azjizni Anglie (Fletcher etal., 1988), v roce 1988
z Francie (Blancard, 1988) a z Némecka v roce 1989 (Gabler et al., 1990;
Echim, 1995). Za pomémé kratkou dobu se padli rozsifilo do vétSiny dalSich stati
Evropy napi. Belgie, Recko (Vakalounakis, Papadakis, 1992), Mad’arsko
(Kiss, 1996; Milotay etal., 1997), Polsko (Kozik, osobni sdéleni), Bulharsko
(Neshev, 1993),Italie (Stravato, 1993)aSlovensko (Paulech, 1995). Nové;si
zpravy pochazeji z Ruska (Ignatova et al., 1997) a Indie (Kumar et al., 1995
— kde je uvadéno E. cichoracearum). Vyskyt padli na rajCeti byl v poslednich letech
také zaznamenan v USA ve statech New York (Karasevicz, Zitter, 1996), New
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I. Vyskyt padli (Oidium lycopersicum) v Ceské republice

Misto Lokalita 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

Sempra X X ? ? ? ? X X -

Olomone v8Uz up X X X X X X X X X
soukroma

9 9 9 ? 9

e X X ? ? ? ? X X ?

Paskov PETRO X X X X X X X X -

Spytihnév X X ?7 | 2 ? ? 2 ? ?

TuSimice - X ? 7 ? ? 7 ? ?

Mélnik SINCO ? 2 ? ? ? ? ? 7 X

Viesovi Sokalovaks | . ? ? ? ? ? ? ? x
uhelna a.s.

Smrzice SEMO - X X X ? ? ? ? ?

X = ovéfeny vyskyt patogena
? = informace o vyskytu neni k dispozici
— = ovéfena absence patogena

Jersey (White et al., 1997), Connecticut (Smith et al., 1997) a Kanadé (Bé-
langer, Jarvis, 1994). Pravé vyskyt padli v Kanadé v roce 1993 je povaZovan za
jeho prvni nalez na severoamerickém kontinentu. Patogen se vyskytuje pfevazné na
sklenikovych kulturach rajcat, ale v ojedinélych piipadech je uvadén i v polnich
podminkach (Neshev, 1993).

Na tzemi Ceské republiky byl poprvé zaznamenéan vyskyt padli na rajdeti v roce
1988 v Olomouci (Sempra), Paskové a Spytihnévi (Lebeda, 1994a; Lebeda,
Rod, 1990). V nasledujicich letech se padli pravidelné vyskytovalo i na nékterych
dalgich lokalitich. Ovéfeny vyskyt padli v letech 1988-1996 v Ceské republice je
shrmut v tab. 1. Na vSech téchto lokalitach bylo padli pozorovano pouze v krytych
prostorach (skleniky, foliovniky), v jednom piipadé (Olomouc, 1995) bylo nalezeno
1 na raj¢atech péstovanych na balkoné. Prvni pfiznaky napadeni byly vétSinou pozo-
rovany v pribéhu ¢ervence a srpna. RovnéZ intenzita napadeni byla velmi odli$na, od
ojedinélého vyskytu pustuli aZ po velmi silné napadeni jednotlivych rostlin a celych
porostil. V polnich podminkéch padli nebylo dosud nalezeno.

Biologie a ekologie patogena

Houby fadu Erysiphales maji obecné velmi specificke naroky na podminky prostre-
di, pfiéemZ mohou byt odli3né u jednotlivych rodi v riznych fazich Zivotniho cyklu
(Aust, Hoyningen-Huene, 1986;Schnathorst, 1965). Gabler etal. (1990)
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uvadéji, Ze optimalni podminky pro vyvoj O. lycopersicum jsou reprezentovany
teplotami okolo 16—22 °C a vy$si vzdusnou vlhkosti (70-80 %). Corbaz (1990)
uvadi, Ze pro rozvoj infekce jsou vhodné spiSe vyssi teploty (mezi 20-25 °C)
a vlhkost mezi 50-60 %. Pro Sifeni konidii jsou v3ak vhodné zejména sussi
podminky. Z naSich pozorovani vyplyva, Ze vodni film na povrchu listl inhibuje
kliceni konidii a nasledny rist a vyvoj mycelia.

V Némecku byly realizovany detailni experimenty zaméfené na zjisténi optimal-
nich podminek pro rozvoj choroby (Hannig, 1996). U raj¢at péstovanych pii
vzdusné vlhkosti 40, 60 a 90-95 % byla sledovana dynamika intenzity napadeni.
Nejvétsi procento napadeni bylo zjisténo pii vzdusné vlhkosti 60 %. Pii studiu vlivu
fotoperiody na vyvoj patogena bylo prokazano, Ze k rychlej§imu vyvoji choroby
dochazi pii fotoperiodé 12 h neZ pii fotoperiodé 8 h svétla. Fletcher et al. (1988)
se zabyvali vyzkumem optimalnich podminek pro kli¢eni konidii. Pokusy byly
provadény na vodnim agaru pfi teplotach 15, 20 a 25 °C. Po tfech hodinach klicily
pouze konidie exponované pii 25 °C, po 24 h uZ kli¢ily konidie pii v8ech uvedenych
teplotach. Kli¢ivost byla ve vSech pfipadech mezi 92—-95 %. Z pokusi zaméfenych na
stanoveni Zivotnosti konidii vyplyva, Ze konidie ztraceji piibliZzné po dvou dnech
kliivost. O pfeZivani patogena v naSich podminkach neméame pfesné informace.
Dlouhodobé pieZivani pomoci konidii lze vyloucit, nelze vSak vyloucit pfeZivani
prostfednictvim pohlavnich plodnic (kleistotecii), které vSak dosud nebyly v celosveé-
tovém méfitku nalezeny. Obecné 1ze konstatovat, Ze poznatky o biologii, ekologii
a epidemiologii patogena jsou zatim velmi omezené a musi byt pfedmétem dal$iho
vyzkumu.

Hostitelsky okruh a zdroje rezistence

Z dosud realizovanych experimentl zaméfenych na studium hostitelského okruhu
vyplyva, Ze O. lycopersicum je pfenosné na tyto druhy: Lycopersicon cheesmanii
Riley, L. chilense Dun., L. chmielewskii, L. esculentum Mill. var. amplipinnatum
Lehm., L. esc. var. bukasovii Mazk., L. esc. var. cerasiforme, L. esc. var. colombia-
num Mazk., L. esc. var. commune Bail., L. esc. var. densifolium Lehm., L. esc. var.
finiens Lehm., L. esc. var. flammatum Lehm., L. esc. var. grandifolium Bail., L. esc.
var. incarnatum Lehm., L. esc. var. mikadofolium Lehm., L. esc. var. oviforme
(A. Voss) Lehm., L. esc. var. persicoides Lehm., L. esc. var. perspicuum Lehm.,
L. esc. var. pluriloculare Lehm., L. esc. var. pyriforme (Dun.) Alef. s.1,, L. esc. var.
scopigerum Lehm., L. esc. var. speciosum Lehm., L. esc. var. subviride Lehm., L. esc.
var. validum Bail., L. esc. var. violaceum Lehm., L. glandulosum Mull, L. hirsutum
Humb. a Bonpl,, L. parviflorum Rick., L. pennellii D’ Arcy, L. pimpinellifolium (Jusl.)
Mill., Datura stramonium L., Nicotiana tabacum L., Nicotiana xanthii, Solanum
Jjamaicense Mill., S. laciniatum Ait., S. melongena L., Solanum pseudocapsicum L.,
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Solanum tuberosum L. a Petunia hybrida Hort. (Fletcher etal., 1988; Hal&ino-
va, Lebeda, 1997a,b; Lebeda etal, 1997; Lindhout etal., 1994a).

Corbaz (1993) uvadi, Ze padli z rajcat je schopné napadat okurku (Cucumis
sativus L.), meloun [Citrullus lanatus (Thunb.) Matsum. & Nakai. ] a ve velice nizké
intenzité tabak (N. tabacum L.). Na zékladé téchto vysledki se domniva, Ze padli,
vyskytujici se na rajceti v Evropé od roku 1986, je specializovana forma Erysiphe
cichoracearum, rozsiteného a vyznamného patogena na ¢eledi Cucurbitaceae (L e-
beda, 1983; Kfistkova, Lebeda, 1996). Toto tvrzeni je vSak v naprostém
rozporu s poznatky, které uvadéji Fletcher etal. (1989), podle nichZ padli z raj¢at
neni pfenosné na tykvovité rostliny. Podle téchto autorti viak existuji 1 jisté rozdily
v morfologii O. lycopersicum a nepohlavniho stadia E. cichoracearum. Jak jiZ bylo
uvedeno, piesna identifikace nebyla dosud moZna pro absenci pohlavniho stadia.
Obecné Ize konstatovat, Ze znalosti tykajici se hostitelského okruhu jsou velmi
omezené a musi byt pfedmétem dalsiho vyzkumu.

Whipps a Helyer (1994) provadéli pokusy s pfenosem padli (Erysiphe sp.),
vyskytujicim se na Solanum melongena L., narajCe a tabak, na nichZ se pfiznaky plné
projevily; pii pfenosu na okurku (Cucumis sativus L.) se projevil pouze omezeny rist
a sporulace. Lawrence (1978) pfi podobnych pokusech zjistil, Ze padli vyskytujici
se na bramboru (Solanum tuberosum L.) je pfenosné na rajce a okurku, ale ne na
tabdk. Pokud se tyka padli (Oidium spp.), vyskytujicich se na taxonomicky pfi-
buznych druzich a moZnosti jejich pfenosu na rajce, jsou nase znalosti zatim naprosto
nedostatecné. K vysvétleni tohoto fenomenu by mély byt vyuZity kromé klasickych
fytopatologickych metod i metody molekularni biologie.

Soucasné vyzkumy ukazuji, Ze vSechny odrudy Lycopersicon esculentum Mill.
vySlechténé a péstované do zacatku 90. let, jsou silné nachylné (Kozik, 1993,
Lebeda, 1994b; Lindhout etal., 1994a). Pouze u nékterych odrid (napf. Ikarus,
I1di) byla zjiténa Caste¢na odolnost (Hannig, 1996), ktera je charakterizovéna
omezenym rozvojem mycelia a nékdy byva doprovazena expresi nekrotické reakce.
Jak vyplyva z dosud uvedeného, v okruhu odrud rajéete vyslechténych do pocatku
90. let tohoto stoleti nelze predpokladat efektivni zdroje rezistence. Z tohoto duvodu
byla vyzkumna prace v oblasti detekce zdroji rezistence orientovana na plané druhy
rodu Lycopersicon. V Holandsku byly provadény testy na rezistenci u planych druht
rodu Lycopersicon (Lindhout etal., 1994a). Celkem bylo hodnoceno 125 polozek,
mezi nimiZ byla zjiiténa velka variabilita v rezistenci, resp. fenotypové expresi
makroskopickych piiznakt, aviak u Zadného z testovanych druhii a vzorki nebyla
zjisténa uplna odolnost. Na vSech studovanych materidlech byl zaznamenan urcity
stupeti rozvoje a reprodukce patogena. VSichni zastupci subgenerické skupiny Lyco-
persicon esculentum [L. esculentum Mill., L. pimpinellifolium (Jusl.) Mill,, L. chees-
manii Riley] se projevovali rychlym rozvojem choroby, naopak cely ,,peruvianum

303



Ochr. Rostl., 33,1997 (4) : 297-310

komplex“ (L. chilense Dun., L. peruvianum (L.) Mill.,, L. glandulosum Mull.) se
vyznacoval zpomalenym rozvojem choroby. Za ¢aste¢né odolné 1ze povaZovat nékte-
ré genotypy L. hirsutum Humb. a Bonpl. (nejodoln€jsi druh), L. pennellii D’ Arcy
a L. parviflorum Rick. Tyto genotypy se vyznafovaly maximalnim napadenim do
25 %, omezenym rustem mycelia, aniZ dochazelo ke sporulaci patogena. Uvedené tii
druhy jsou soucasti tzv. ,esculentum komplexu®, tzn. jedna se o druhy, které jsou
navzajem dobfe kiiZitelné a zarovei jsou dobie kfiZitelné i s L. esculentum. V Bul-
harsku se rovnéZ zabyvali testovanim $irSiho spektra druhti, poddruht a odrid rodu
Lycopersicon s cilem zjistit jejich nachylnost, resp. odolnost vici padli (Neshev,
1993). Pouze u sedmi poloZek byla zjisténa iplna odolnost viici padli. Jednalo se o L.
hirsutum var. glabratum, L. peruvianum var. glandulosum, L. hirsutum, L. mega-
carpum, L. chmielewskii, L. hirsutum f. typicum a L. minutum. Tfi vzorky L. peruvia-
num vykazovaly odolnost listil 1 kdyZ stonky byly ¢aste¢né nachylné. Pii pokusech
realizovanych v Mad’arsku (Milotay, Dormanns-Simon, 1997) byla zjisténa
rezistentni reakce u nékterych genotypu L. pimpinellifolium, L. peruvianum a L.
glandulosum, ale i u odrid Sweet 100 a Red Currant. Pii podobnych experimentech
v Rusku (Ignatova et al, 1997) byly nalezeny rezistentni genotypy u druht
L. hirsutum, L. parviflorum (nejodolnéjsi) a u L. glandulosum, L. pimpinellifolium
(Castecné odolné).

Geneticke zaloZeni rezistence je nedostate¢né prostudovano. Zatim byly prokazany
dva geny rezistence, Ol-1 dominantni gen u Lycopersicon hirsutum a recesivni gen
ol-2 u L. parviflorum (Beek et al., 1994; Lindhout et al., 1994b). Tito autofi
predpokladaji, Ze gen OI-1 je ve vazbé s geny rezistence vici Meloidogyne sp. (Mi)
a Cladosporium fulvum (Cf 2 a Cf5). Podle dosud nepublikovanych udaji (Lind-
hout, 1997 — osobni sdé€leni) byl identifikovan dalsi gen rezistence (OI-3) na Sestém
chromozomu (L. hirsutum).

Chemicka ochrana

Teoreticky 1ze pouZit pro chemickou ochranu porosti rajéat vici O. lycopersicum
vSechny piipravky u¢inné proti padli, resp. houbam fadu Erysiphales. Fletcher et
al. (1988) testovali u€inky nékterych fungicidi, u kterych je znama schopnost potla-
Covat vyskyt padli, na Oidium lycopersicum. Bylo zji§téno, Ze piipravky Benlate
(benomyl) a Rubigan (fenarimol) poskytuji kompletni ochranu, zatimco ptipravky
Afugan (pyrazophos) a Bavistin (carbendazin) pouze ¢asteCnou. Pfi testech provade-
nych v Nizozemsku byla zjisténa dobra u¢innost u pfipravki Nimrod EC (bupirima-
te), Afugan 30 EC (pyrazophos), Rubigan 12 EC (fenarimol), Saprol (triforine),
Baycor 25 WP (bitertanol) a Sibutol (bitertanol). Teubner a Neuhaus (1993)
uvadeéji, Ze nejucinnéjsi preparaty proti padli jsou Rubigan 12EC (0,015%), Systhane
12 E (0,015%), Bayfidan special (0,025%), Cosan (0,125%) a Afugan (0,02%).
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V soucasné dobé je v Némecku ovéfovana ucinnost pfipravki Strobilurin, Ajoen
a Bion (Lohrer, 1996). V tab. II je piehled pfipravki, které jsou povoleny proti
padli na rajéatech v Ceské republice (Lebeda et al., 1997).

II. Chemické pripravky povolené v Ceské republice proti O. lycopersicum

(ﬁ;fxz‘l':li(ka) Diavkovani Omezeni Ochranni |hita Poznamka
Z;lrx:)ulus WG, Thiovit 3 kg/ha _ 3 1,2,3
S(:ll;::;)l K ;)f;:: = 3 1,2,3

1) Uvedené koncentrace v procentech se vztahuji na objem vody 500 I/ha. OSetfuje se od
prvnich pfiznaku podle potfeby. Ke sklenikovym kulturdm a k Morestanu se nedoporu-
&uje pfidavat smadedlo. Pfi vicenasobném oSetfeni je dobré stfidat typy pfipravku

2) Omezuje vyskyt svilusek

3) Za vysokych teplot ve skleniku je riziko fytotoxicity

4) Hubi i svilusky

Padli raj¢at omezuji i pfipravky Biool (olej = 55%) a Bioton (olej = 55% + lecitin
= 2%), které jsou doporuceny proti padli jen na tykvovitych zeleninich. Oba
piipravky je moZné pouZit kdykoliv za vegetace (nulova ochranna lhita); Biool
v koncentraci 5 % a Bioton v koncentraci 3 %. Skute¢nosti je, Ze proti O. lycopersi-
cum v3ak tyto pripravky nejsou v Ceské republice povoleny. V literatufe nejsou dosud
uvadény informace tykajici se sniZeni citlivosti nebo rezistence O. lycopersicum vici
fungicidim.

Zavér

Padli na raj¢atech je nova nebezpecna choroba, ktera se zafala vyskytovat v 80. le-
tech v zapadni Evropé a nadale se §ifi i do ostatnich statt stfedni a jiZni Evropy, ale
v poslednich letech i do USA a Kanady. V soucasné dobé je k dispozici pouze
omezené mnoZstvi informaci o tomto patogenu. Za naprosto zasadni je tfeba povaZo-
vat realizaci pfesné taxonomické determinace patogena. Jednozna¢nou odpovéd’ na
tuto otazku miZe dat aZ nalezeni pohlavniho stadia. RovnéZ je nutné potvrdit nebo
vyvratit domnénku, zda je O. lycopersicum pouze specializovanou formou E. cicho-
racearum. Také bude nezbytné doplnit poznatky o biologii tohoto druhu a pribéhu
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jeho Zivotniho a infekéniho cyklu, zda se jedna o druh homothalicky nebo heterotha-
licky, v&etné otazky jeho pieZivani. Naprosto nezndmou oblasti je problematika
patogenni a genetické variability O. lycopersicum. Z teoretického i epidemiologické-
ho hlediska je tfeba povaZovat za vyznamny vyzkum hostitelského okruhu a moZnosti
pfenosu padli z ostatnich zastupct ¢eledi Solanaceae a dalSich rostlin na rajCe a vice
versa. V souCasné dobé probiha intenzivni vyzkum rezistence u planych druhi rodu
Lycopersicon. U nékterych vzorkl genovych zdrojl byla zjiténa ¢astena nebo uplna
odolnost. Mnohé z téchto materiali bude mozné vyuZit pro mezidruhovou hybridizaci
v ramci rodu Lycopersicon a Slechténi komeréné vyuZitelnych odriid rajéat. Dalsi
vyzkum se bude muset nezbytné soustfedit 1 na hlubsi poznani mechanismi rezistence,

vvvvv
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Powdery mildew (Oidium spp.) on the genus Lycopersicon

The tomato powdery mildew (Oidium lycopersicum) is a new dangerous disease,
which start to spread in 80th in West Europe (Netherlands, France, Germany, England,
Switzerland) and now its occurrence is recorded in the most other countries in Europe,
USA and Canada. In the Czech Republic the pathogen was at first recorded in 1988 in
Olomouc, Paskov and Spytihnév. Pathogen was observed only on greenhouses crops
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of tomato. The exact taxonomic determination of this pathogen is not possible, because
the sexual (teleomorph) stage wasn’t found until now. All tomato cultivars released till
90th were found to be susceptible, and therefore recent research is aimed on searching
of resistance sources among wild relatives in the genus Lycopersicon. Some genotypes
of L. hirsutum, L. parviflorum and L. pennellii were found moderately resistant and this
species may be used in breeding of new tomato resistant cultivars. There is only limited
information about host range of this pathogen and about possibility of transfer powdery
mildew from other species of Solanaceae to the tomato. Knowledge about biology,
ecology, life cycle of this pathogen and questions related to its genetic variability are
very limited too.

tomato; wild Lycopersicon spp.; Oidium lycopersicum; taxonomy; distribution; host
range; ecology; resistance; chemical control
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AKTUALITY

Pouzivani pesticidii v Ceské republice v letech 1993-1996
Josef ROUSEK

Stdtni rostlinolékarska sprava, Praha, Ceskd republika

Statni rostlinolékafska sprava v ramci své ¢innosti jiz od 60. let shromazd'uje
zakladni informace o pouZiti pesticidi v zemédélstvi. Vyvoj v poslednich letech
komentuje tento piispévek.

Po zménéch spoleenskych pomérii v roce 1989 nastal pokles zemédélské vyroby,
coZ se projevilo 1 v pouZivani pesticidl. Celostatni pokles spotfeby pesticidii dosahl
svého dna v roce 1993. Od té doby se projevuje mimé oZiveni, které dokazuji dale
uvedena fakta.

Tab. I demonstruje narist ploSného oSetfeni v poslednim obdobi. Zatimco v roce
1993 bylo v Ceské republice o3etfeno v priméru 100,26 % vyméry zemédélské pudy,
v roce 1994 to bylo 103,55 %, v roce 1995 108 % a v roce 1996 ¢inilo zvySeni proti
roku 1993 pies 11 %. Pivodni aroveii z 80. 1 et nebyla zdaleka dosaZena. Pro srovnani
celkova vymeéra plochy oSetfené pfipravky na ochranu rostlin dosahla v roce 1989
6 836 tisic hektari, coZ predstavovalo 163.5 % vyméry zemédélské pudy.

L. Rozsah oSetieni pesticidy v letech 1993-1996 v Ceské republice

Rok Jednotka 1993 1994 1995 1996

Vyméra zemédélské pudy tis. ha 4283 4282 4281 4280
Osetieno celkem tis. ha 4294 4 434 4623 4774
Osetfeno z. p. % 100,26 103,55 107,99 111,54

~ Je otazkou, zda tato hladina v celorepublikovém ramci bude opét dosaZena. Zatim

se uplatiiuje trend pozorovany v zapadni Evropé€, kde na urodnych pudéach se
intenzivné pouZivaji pesticidy za ucelem dosaZeni maximélniho zisku, zatimco
v marginélnich oblastech nastava utlum zemédélské vyroby. U nas tento vyvoj doku-
mentuji ¢isla ze severodeské oblasti, kde v pohrani¢nich okresech se mnoho pozemki
neobdg&lava. V roce 1989 bylo v severnich Cechéach oSetfeno ptipravky na ochranu
rostlin 649 tisic hektarii, v roce 1993 305 tisic hektarl, v roce 1996 pokles déle
pokracoval na 286 tisic oSetfenych hektart.
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Priméma celostatni spotfeba uéinnych latek pesticidi se v poslednich letech
pohybuje kolem 0,90 kg na hektar zemé&délské pudy (tab. II). Stile vétsi podil
ziskavaji pfipravky s nizkym davkovanim.

II. Vyvoj spotieby u&innych latek pesticidii na 1 ha z. p. v Ceské republice v letech 1993-1996

Rok 1993 1994 1995 1996
Spotfeba ug.l. (kg/ha) 0,88 0,89 0,88 0,91
(%) 100 101,14 100 103,41

Jako dalsi kritérium Ize pouZit vyvoj hektarovych nakladi na pesticidy (tab. III).
Zatimco v roce 1994 ¢inil narist nakladd proti vychozimu roku 1993 22 %, v roce
1995 53 % a v roce 1996 téméf 62 %. Néaklady na pfipravky se zvySily z 569 K¢&/ha
v roce 1993 na 920 K¢&/ha v roce 1996.

IIL. Niklady na pesticidy na hektar v letech 1993-1996 v CR

1993
Kategoris =100%) 1994 1995 1996
pesticidi

Kéha | Kéha | % | Kema| % | Kema | %
Besbicidy 390,82 | 502,18 | 128,49 | 645,65 | 165,20 | 644,17 | 164,83
a desikanty
Fungicidy 119,88 | 123,25 | 102,81 | 164,76 | 137,44 | 207,29 | 172,91
a moridla
Zoocidy 42,52 5582 | 131,28 | 44,04 | 103,57 | 5239 | 123,21
Regulatory riistu 8,36 76 | 9091 | 761 | 91,03 | 7,03 | 84,09
Ostatni 7,28 423 | 5810 | 846 | 11621 | 865 | 11882
Celkem 568,86 | 693,08 | 121,84 | 870,52 | 153,03 | 919,53 | 161,6

Nejmensi zmény spotfeby pifipravki na ochranu rostlin se projevuji u regulatorti
rustu, které jsou pouzivany pfedevsim v obilninach a u nichZ naklad na pfipravek neni
podstatnou polozkou z celkové ¢astky. Néaklady na zoocidy se méni pifedev§im v
souvislosti s vyskytem Zivo¢iSnych Skidci v daném roce. Zatimco v roce 1994 suché
pocasi podporovalo vyskyt Skidci, posledni dva roéniky byly vlhéi a chladnéjsi,
takZe pouZiti zoocidl ve vétsim rozsahu nebylo nutné.
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Srovnavame-li rozsah oSetfeni, pak nejstabilnéjsi kategorii jsou herbicidy. Vyméra
oSetfené plochy po roce 1989 pfili§ neklesla, ale ani se v poslednich rocich pfili§
nezvysuje. Méni se vak sortiment herbicidd, coZ je hlavni pfi¢inou naristu nakladu
na oSetfeni jednoho hektaru. Zemédélska praxe nakupuje draZ§i herbicidy s vy-
hodnéj$im spektrem u¢innosti. Jako pfiklad laciného feSeni miZe slouZit spotfeba
fenoxykyselin, kterych bylo v pfepoctu na u¢inné latky pouZito 671 t v roce 1994, ale
v roce 1996 jen 481 t. Naopak zna¢ny nariist zaznamenaly sulfonylmocoviny. Napf.
pii oSetfeni kukufice bylo v roce 1994 spotfebovano 4,8 t u€innych latek, naopak
vroce 1996 7,0 t. V kukufici jsou sulfonylmocoviny pouZivany jako nahrada lacinych
triazini k feSeni naristu zapleveleni jeZatkou kufi nohou, pyrem a laskavci.
V poslednich dvou sledovanych letech celkové naklady na herbicidy a desikanty jiZ
nestoupaji.

Nejvyssi dynamiku v riistu zaznamenaly néklady na fungicidy véetné fungicidnich
mofidel. Jednou z pfi¢in jsou posledni dva vlhké roky podporujici rozvoj houbovych
chorob. Druhym dileZitym divodem je rozsahlejsi pouZivani fungicidii v obilninach.
Z 323 tis. hektari oSetfenych v roce 1993 se plochy zvy$ily na 481 tis. hektari v roce
1996. Uroveti konce 80. let, kdy proti chorobam pat stébel, listovym a klasovym
chorobam obilovin se oSetfilo pfes milion hektarii, nebyla zdaleka dosaZena.

Podil jednotlivych kategorii pesticidii na hektarovych nékladech ukazuje obr. 1.

1. Podil nakladii na kategorie
pesticidii v Ceské republice
1,71% v roce 1996

Nejvétsi podil (70 %) predstavuji herbicidy a desikanty, 22,5 % €ini fungicidy
amofidla a 5,7 % zoocidy. Néklady na ostatni latky ¢ini 1,7 % z celkové sumy.

Statni rostlinolékaiska sprava ma k dispozici velky soubor dat o spotiebé pesticidii
i vykonech v ochrané rostlin za del§i ¢asovou fadu. V soucasné dobé se tato data
pocitaové zpracovavaji, coZ umoZni jejich lep$i vyuZiti nejen pro potfeby Mi-
nisterstva zemédélstvi a mezinarodni srovnani v ramci FAO, ale 1 pro potfeby
vyzkumu, zemé&délské praxe a celé vefejnosti.
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The pesticide consumption in the Czech Republic in 1993-1996

Data of Plant Protection Products (PPP) consumption in the Czech Republic were
collected by Plant Protection Administration. In comparison, 100.26 % of agricultural
land was treated in 1993, 111.54 % it was in the year 1996. Cost of the PPP per ha
increased from 568.86 K& in 1993 onto 919.53 K¢ in 1996.

Kontaktni adresa:

Ing. Josef Rousek, Statni rostlinolékaiska sprava
Té&nov 17, 117 05 Praha 1, Ceska republika
tel: 02/2181 2871, fax: 02/2181 2804
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Z VEDECKEHO ZIVOTA

Ke stému vyroci narozeni akademika Ctibora Blattného

Dne 8. zafi tohoto roku jsme s dctou vzpomenuli
nedoZitych stych narozenin jednoho ze zakladateli
Ceské a slovenské fytopatologie, akademika prof. dr.
Ing. Dr.h.c. Ctibora Blattného, DrSc., vynikajiciho
védce a rostlinolékafe s ryzim vztahem k lidem, citem
k jejich potfebam, netinavného bojovnika za pokrok ve
védnim oboru a praktické ochran€ rostlin, pro nas, jeho
mlad$§i spolupracovniky, nezapomenutelného $éfa
a laskavého 1 narocného ucitele.

Dr. Blattny se narodil v Ceské Skalici, gymnazium
studoval v Praze, Vysokou Skolu zemédélskou, kterou
dokon¢il aZ po prvni svétové valce po svém navratu
z fronty, ve Vidni a posléze v Praze. Jak sam o sobé fikaval, byl od svého mladi
milencem piirody. Jeho diivéma znalost entomologie, které se jiZ od studentskych let
s nadSenim vénoval, botaniky a genetiky, ale 1 dalSich pfirodovédnych disciplin, byla
toho neklamnym dikazem.

V poloviné dvacétych let, kdy nastupoval do tehdejSich Statnich vyzkumnych
tstavii zemé&délskych jako odborny pracovnik Ustavu ochrany rostlin, jehoZ byl od
roku 1939 piednostou, byl jiZ vSestrannym fytopatologem a jednim z prvnich,
ktefi vénovali pozornost virovym chorobam u nas. Brzo po druhé svétové vélce
se dr. Blattny zacal plné orientovat na vyzkum vir6z a chorob s mykoplazmovou
etiologii. V této oblasti se stal nejen v dimenzich naseho statu dominantnim prikopni-
kem, ale zahy i svétové uznavanym odbornikem. To ho nesporné piedurcilo k vé-
decké draze v zdkladnim vyzkumu v tehdejsi Ceskoslovenské akademii véd, kde
zalozil fytopatologické oddéleni. Toto oddéleni se pozdéji v rdmci noveé ziizeného
Ustavu experimentélni botaniky CSAV, jehoZ prvnim feditelem byl v roce 1962
jmenovan, zabyvalo pfevazné vyzkumnymi ukoly v oblasti rostlinné virologie. V té
dobé byl jiz fadnym &lenem CSAV a byla mu udé&lena Statni cena.

Védecka cinnost dr. Blattného byla vSestranna. Prvni u nés zjistil peronosporu
chmelovou a zabyval se biotypy rakoviny bramboru. Vyznamné piispél k poznani
vir6z chmele, révy vinné, bramboru a dalSich plodin. Byl tviircem bramboréfskych
sadbovych oblasti, autorem rekonstrukce Modrokameiiské vinafské oblasti, prvnim
kdo u nas identifikoval ochuravéni typu stolburu a Zloutenky aster. Zasadni teoreticky
vyznam maji jeho prace o spontannim vyskytu virovych patogeni a jejich perzistenci
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v ekosystému, o zakonitosti kolobéhu virti v piirodé a prioritni vysledky studia viréz
u rostlin tajnosnubnych a nahosemennych. Dr. Blattny pecoval o uzké propojeni védy
s praxi, stal u zrodu rostlinolékaiské sluzby, prognéz a signalizace kalamitnich
vyskytu chorob a $kudct, fytokarantény a fady legislativnich opatfeni v ochrané
rostlin. Byl téZ redaktorem védeckého ¢asopisu Ochrana rostlin.

Je velice obtiZné vybrat z obrovského komplexu dé] ta nejlépe charakterizujici jeho
védeckou osobnost, mySlenkovy fond, jeho pfinos pro védu, poznani piirody 1 prak-
tické zemédélstvi. Jenom puvodnich védeckych praci je katalogizovano na Sest set.
K nim pfistupuji stovky popularizaénich praci a ¢lanku, pifednasky v rozhlase,
v ruznych péstitelskych zdjmovych krouZcich a ¢etna vystoupeni v televizi. Svéd¢i
0 jeho bezbiehé pili a trvale vysokém pracovnim vypéti, které mu bylo Zivotni
potiebou. Rikaval: ,,0d prace odchazime tehdy, je-li hotova, védecka prace viak neni
hotova nikdy....“.

Je uZ velmi malo téch, ktefi zacatkem padesatych let nastoupili k dr. Blattnému do
nove se tvoficiho fytopatologického oddéleni, kterym dosud jeho fotografie na psa-
cim stole ¢i zasunutd za sklem knihovny pfipomind plodna léta spolecné prace.
Nicméneé dr. Blattny pfispél podstatné i k formovani odborného profilu téch mladsich
kolegii, at’ uZ jako profesor fytopatologie a ochrany rostlin na Vysoké $kole zemé-
délské v Praze, nebo jako $kolitel ¢i oponent desitek diplomovych, kandidatskych
a doktorskych praci ve fytopatologii a dalSich experimentalnich botanickych obo-
rech.

Dr. Blattny zemfel 15. prosince 1978. Jeho Zivotni dilo zlistane trvalou soucasti
ceské a slovenské fytopatologie, zdrojem poznani, ale i inspirace pro dalsi generace
rostlinolékaiu.

RNDr. Zdenko Poldk, CSec.

(Pozniamka redakce: Citace praci akademika Blattného byly publikovany v Casopise Ochrana
rostlin, 3, 1967: 157-168).
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