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Oak mildew — possibilities of its control

F. Soukur

Forestry and Game Management Research Institute, Jilovisté-Strnady, Czech Republic

ABSTRACT: New possibilities of oak mildew (Microsphaera alphitoides) control were tested and compared with present
methods. The results of three-year experiments in 6 localities (Cikar, Budkov, Pland nad Luznici, Védomice, Voznice,
Zadni Bor) clearly showed that the sulphur-based fungicides registered for the control of oak mildew (Sulikol K, Sulka)
had a relatively good and stable effectiveness, and that two other newly tested preparations (Systhane 12 EC, Amistar)
were even more effective when the percentage of infested plants did not exceed 2% (Systhane 12 EC) or 5% (Amistar)
in any experimental locality. Their registration should be extended in this way. The biopreparations with fungicidal or
fungistatic effects such as Supresivit, Polyversum and Ibefungin, known and used in forestry, showed that it was not
possible to use them for oak mildew control, similar results were received in tentative testing of another preparation
(PFR). Testing of preparations Bion 50 WG and Neem Triact 90 EC gave interesting and promising results. Besides their
sufficient effectiveness in the control of oak infestation by the mildew, our experiments also indicated their generally
positive influence on the health of plants; this could compensate their economic disadvantage compared to classical

fungicides.
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Powdery mildews are important biotrophic para-
sites of various plant species. The largest area of
their range lies in the temperate zone, mainly on the
Northern Hemisphere. Until now a total of about
100 species of powdery mildews has been known in
the territory of the Czech Republic, belonging to ca.
10 genera (PAULECH 1995). The genus Microsphaera
Lév. ranks among species-rich genera; according to
BrRAUN (1995) more than 30 species of this genus
occur in Europe.

The oak mildew belongs to the most important
representatives of this fungal pathogen group of the
family Erisyphaceae in forestry. In our country, it
is probably represented only by the species Micro-
sphaera alphitoides Griff. et Maubl. at the present
time. This fungus is likely of an American origin; it
has been introduced into Europe at the beginning of
the 20* century, and edged out our autochthonous
species of mildew living on oaks — Phyllactinia ro-
boris (Gachet) Blumer (CEjp, SKALICKY 1954).

During a relatively short period (less than 50 years),
the species Microsphaera alphitoides has spread al-
most through the whole Europe (from west to east).
Moreover, this originally thermophilous fungus has
perfectly adapted to local conditions: recently its
occurrence is high not only in warm and dry years
but also in years with colder and rainy weather. In
the last decades it can even be observed on oak
leaves and new shoots not only as the anamorph
(asexual state built mainly of the rich white aerial
mycelium, producing amounts of asexual spores
— oidia) but also quite commonly — particularly in
autumn — as the teleomorph (fruit bodies of sexual
state, called cleistocarpium, visible as black dots
among the white mycelium tissue on the infested
dying leaves).

At the present time, the species Microsphaera al-
phitoides is known from a larger part of the territory
of Europe, from Asia, North and South America,
Australia and New Zealand. Within its range it para-
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sites first of all on Quercus species, and also on some
other tree species of the family Fagaceae.

A great attention is paid to the study of mildews:
besides a high number of specialized studies, also
compendia are frequently published. We can men-
tion e.g. the classical work Echte Mehltaupilze (Erisy-
phaceae) (BLUMER 1967) or the recent compendium
The Powdery Mildews by BELANGER et al. (2002).

Possibilities of oak mildew control are intensively
studied as well. Control measures are carried out
preferably in forest nurseries, much less frequently
in young-growth stands. As for chemical treat-
ment, first of all fungicide preparations based on
sulphur have commonly been used for a long time
(e.g. SVESTKA et al. 1996). It corresponds with the
spectrum of preparations registered for use in forest
protection in the Czech Republic (SVEsTKA 2003).

The following preparations (in spray form) can be
used for the control of oak mildew according to the
List of Registered Preparations for Forest Protection
2003: Sulikol K, Kumulus WG, Sulka and Thiovit.
Since the effectiveness of all the mentioned prepara-
tions is time-limited, they are to be applied repeat-
edly. All of them are based on sulphur, they do not
act systemically (in the whole plant) but only in the
places covered with spray mixture. Weather factors
cause that the protective cover film of a fungicide is
disturbed, and new untreated shoots and leaves are
growing.

Possibilities of biological control of oak mildew go
in two ways: firstly, the use of some present commer-
cially produced biopreparations, e.g. Mycotal (based
on Verticillium lecanii), Supresivit (Trichoderma
harzianum), Ibefungin (Bacillus subtilis) and others;
secondly, the use of preparations inducing resist-
ance, e.g. the growth activator Bion.

MATERIAL AND METHODS

In the first stage of works in 2000 the effectiveness
of two chemical preparations, presently used for the
control of oak mildew, was preliminarily tested. The
preparations Sulikol K (active ingredient: sulphur
50%) and Sulka (a.i.: polysulphide sulphur 14%) were
tested, and a new promising preparation against oak
mildew — Systhane 12 EC (a.i.: myclobutanil 125 g/1)
— was preliminarily tested. Oak plants 2/0 and 1/0 in
open nursery beds and in a plastic greenhouse were
used for the tests. Partial trial plots had an area of
10 m?. Variants of treatment included concentration,
dose and time intervals.

In 2001 experiments were established with respect
to the results received in the previous year (STR-
NADOVA, SOUKUP 2001). The preparations Sulka,
Systhane 12 EC and newly Amistar (a.i.: azoxystrobin
250 g/1), a fungicide widely used in the world, and
the growth activator Bion 50 WG (a.i.: bendicar
50%) were tested. The preparations were applied in
three localities to oak plants 2/0 on partial plots in
the following concentrations: Sulka 1%, Systhane
0.06% and 0.2%, Amistar 0.1% and 0.3%, and Bion
0.01%, 0.06% and 0.1%. The volume of spray mixture
applied on one partial plot (10 m?) was 2 litres for
one treatment.

The partial results from previous two years were
taken into account when establishing experiments
in 2002. Testing of preparations against oak mildew
was done within the research project. Trial plots
were established in Central and South Bohemia, in
forest nurseries of the Forests of the Czech Republic,
Forest District Dobfi$ (Voznice-Bezovka) and For-
est District Vimperk (Budkov); the Forests of Tdbor
(Protivin — Zadni Bor, Pland nad Luznici), the Forests

Table 1. Infestation of oak plants by oak mildew (experimental locality Budkov — oak 2/0)

Plot No. Preparation Conceéz/:t)ration D((I))se Infestati(()(;l))of plants
1 Amistar 0.2 2 5
2 Sulka 1.0 2 5
3 Systhane 12 EC 0.2 2 2
4 Bion 50 WG 0.1 2 5
5 untreated 100
6 Polyversum 0.1 2 80
7 Supresivit 0.1 2 70
8 Ibefungin 0.2 2 90
9 Ibefungin 0.5 2 85

10 untreated 100

Date of application — 17.6.,3.7.,16.7.,23.7,,5. 8., 4. 9. 2002
Date of evaluation — 4. 9. 2002
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Table 2. Infestation of oak plants by oak mildew (experimental locality Cikar — oak 2/0)

Plot No. Preparation Conceéz/;t)ration D(cl))se Infestatic()(;:)of plants
1 Amistar 0.2 2 0
2 Sulka 1.0 2 0
3 Systhane 12 EC 0.2 2 0
4 Neem 1.0 2 5
5 Bion 50 WG 0.1 2 0
6 untreated 55
7 PFR 0.2 2 80
8 Polyversum 0.1 2 85
9 Supresivit 0.1 2 87

10 Ibefungin 0.2 2 90
11 Ibefungin 0.5 2 90
12 untreated 100

Date of application - 30. 5., 18.6.,3.7.,17.7.,23.7., 5. 8. 2002

Date of evaluation — 18. 9. 2002

of Cesky Rudolec (Cikar), and the Forest Society of
Litomérice (Védomice).

Oak plants 2/0 were used for the tests (except for
the locality Pland nad LuZnici, where oak was 1/1).
Treatments were conducted in open beds, in partial
plots of an area 10 m?. Applications started between
the end of May and the beginning of June (except
for the localities Budkov and Zadni Bor) when the
first symptoms of infestation by oak mildew were
observed. Further treatments followed in intervals of
approximately two to three weeks, in dependence on
weather conditions; the last (September) application
could not be done earlier than after one month due
to the catastrophic floods in August 2002 (however,
none of the experimental localities was affected by
the flood directly).

The following preparations were tested in the
respective concentrations: Sulka (1%) as a standard
preparation, Systhane 12 EC (0.2%), Amistar (0.2%),
Bion 50 WG (0.1%), PreFeRal (“PFR”) (0.2%), Neem
Triact 90 EC (“Neem”) (1%), Ibefungin (0.2%, 0.5%),
Polyversum (0.1%, 0.2%, 0.5%) and Supresivit (0.1%,
0.2%, 0.5%). Compared to previous years, the follow-
ing biopreparations (considered as “classical” in this
country) were also tested for the first time for the
control of oak mildew: Ibefungin (based on Bacil-
lus subtilis), Polyversum (Pythium oligandrum) and
Supresivit (Trichoderma harzianum); further — in
selected localities (Védomice, Cikar) — the prepara-
tions “PFR” (based on Paecilomyces fumorosoreus;
concentration 0.2%) and “Neem” (an oil from seeds
of Azadirachta indica; concentration 1%). Testing
of the growth activator Bion continued. The volume
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of spray mixture applied on one partial plot (10 m?)
was 2 litres.

The experimental variants given above were not
established completely in all the localities; the reason
is that the area for trial plots was limited due to for-
est management in some cases, or — in the case of
the preparations “PFR” and “Neem” — the sufficient
amount was not available.

RESULTS

Experiments in 2002 confirmed that the selected
fungicide preparations had a good effectiveness in
the control of oak mildew. The percentage of oak
plants infested by oak mildew ranged in the respec-
tive variants as follows: in Sulka from 0% (Cikar lo-
cality) to 5% (Budkov), on average 1.45%; in Systhane
from 0% (Védomice, Cikar, Pland nad Luznici) to
2% (Budkov), on average 0.44%; in Amistar from 0%
(Védomice, Cikar, Plan4 nad Luznici) to 5% Budkov,
on average 0.93%. It can be said that the effective-
ness of these preparations would be nearly 100% if
Budkov locality (Table 1) were excluded from evalu-
ation. The problem was that during the summer and
autumn 2002 this locality was affected by extremely
frequent and intensive precipitation which could
cause the washing off of the spray mixture; another
reason was that oak plants grew very vigorously so
that an increased infection of new untreated shoots
by oak mildew occurred.

Testing of the preparation Bion gave very hopeful
results (Fig. 2). When repeating the spraying with
1% concentration, the results were almost comparable
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Fig. 1. Effectiveness of preparations tested against oak mildew infestation (value averages)

with the application of “classical” fungicides. No treat-
ed plant was infested by mildew in Cikar locality while
the highest percentage (5%) was infested in Védomice
and Budkov localities. The average percentage of in-
fested plants on all treated plots was only 2.47%.
Quite different results were obtained in the bio-
preparations with fungicide or fungistatic effect,
also commonly used in forestry in this country

— Ibefungin, Supresivit and Polyversum (Fig. 1).
The biopreparation Polyversum was tested in three
concentrations (0.1%, 0.2%, 0.5%); even in the high-
est concentration almost every second plant (47.5%)
was infested by mildew. A similar situation was in
Supresivit, tested in the same concentrations (0.1%,
0.2%, 0.5%), when the “best” result was received in
the highest concentration — 45% of infested plant-

Table 3. Infestation of oak plants by oak mildew (experimental locality Pland nad Luznici — oak 1/1)

Plot No. Preparation Conce((r)/;t)ration D((l))se Infestatic()(;:)of plants
1 Amistar 0.2 2 0.0
2 Sulka 1.0 2 0.1
3 Systhane 12 EC 0.2 2 0.0
4 Bion 50 WG 0.1 2 0.1
5 untreated 100.0
6 Polyversum 0.1 2 95.0
7 Supresivit 0.1 2 95.0
8 Ibefungin 0.2 2 97.0
9 Ibefungin 0.5 2 97.0

10 untreated 100.0

Date of application - 30. 5., 18.6.,3.7.,17.7.,23.7.,5. 8., 5. 9.* 2002

Date of evaluation — 5. 9. 2002
*5.9. only trials 1, 2, 3 and 4 were treated
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Fig. 2. Effectiveness of preparations tested against oak mildew infestation (value intervals)

ings. In the preparation Ibefungin, in both tested
concentrations (0.2%, 0.5%) the percentage of in-
fested plantings exceeded 75% on average. These
values might be even worse because the infection
pressure in Voznice locality was relatively low (the
infestation on control plots was only 20% there),
with respect to the fact that oak plants in the vicinity
were treated. The biopreparation “PFR” (0.2%) also
showed as unusable; the average percentage of in-
fested plantings exceeded 80% (Fig. 2). In some cases
the mildew infestation of oak plants treated with
these biopreparations reached the values recorded
on untreated plots where 80—100% of plants were
infested, except for the localities Voznice-Bezovka
(10-30%) and Cikar (55—100%).

Interesting results were obtained in the tests of
the preparation “Neem”. It could be used only in two
experimental localities (Védomice, Cikar). However,
the results were unexpectedly successful: the per-
centage of treated oaks infested by mildew was only
2% in Védomice and 5% in Cikar. It would be needed
to continue the testing of this preparation against
oak mildew (Tables 2 and 5).

DISCUSSION AND CONCLUSIONS

The results of three-year experiments clearly
showed that the sulphur-based fungicides regis-
tered for the control of oak mildew (Sulikol K and
Sulka) had a relatively good and stable effective-

Table 4. Infestation of oak plants by oak mildew (experimental locality Protivin — Zadni Bor — oak 2/0)

Plot No. Preparation Conce(;)t)ration D((l))se Infestati(()l;:)of plants
1 Amistar 0.2 2 0.5
2 Sulka 1.0 2 2.5
3 Systhane 12 EC 0.2 2 0.5
4 Bion 50 WG 0.1 2 4.0
5 untreated 80.0
6 Polyversum 0.2 2 95.0
7 Supresivit 0.2 2 90.0
8 Ibefungin 0.2 2 90.0
9 Ibefungin 0.5 2 80.0

10 untreated 100.0

Date of application - 17.6.,3.7.,16.7.,23.7,,5. 8., 4. 9. 2002
Date of evaluation — 4. 9. 2002
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Table 5. Infestation of oak plants by oak mildew (experimental locality Védomice — oak 2/0)

Plot No. Preparation Conce;;)t)ration D(cf)se Infestatic();z)of plants
1 Amistar 0.2 2 0
2 Sulka 1.0 2 1
3 Systhane 12 EC 0.2 2 0
4 Neem 1.0 2 2
5 Bion 50 WG 0.1 2 5
6 untreated 85
7 PFR 0.2 2 85
8 Ibefungin 0.2 2 90
9 Ibefungin 0.5 2 80

10 Polyversum 0.2 2 85
11 Polyversum 0.5 2 85
12 Supresivit 0.2 2 80
13 Supresivit 0.5 2 80
14 untreated 80

Date of application - 4. 6.,27.6.,9.7.,24.7., 6. 8., 10. 9. 2002
Date of evaluation — 10. 9. 2002

ness and that two other newly tested preparations
(Systhane 12 EC, Amistar) were even more effec-
tive. Their registration should thus be extended in
this way.

The biopreparations with fungicidal or fungistatic
effect such as Supresivit, Polyversum and Ibefungin,
in forestry known and used for the control of other
plant diseases, showed that it was not possible to
use them against oak mildew; similar results were

received in tentative testing of the preparation
“PFR”.

Testing of the preparations Bion 50 WG and Neem
Triact 90 EC gave interesting and promising results.
Besides the sufficient effectiveness in the control of
infestation of oaks by the mildew our experiments
also indicated their generally positive influence on the
health of plants; this could compensate their economic
disadvantage in comparison with classical fungicides.

Table 6. Infestation of oak plants by oak mildew (experimental locality Voznice-Bezovka — oak 2/0)

Plot No. Preparation Conci‘rj/lot)ration D(cl))se Infestati(();(l))of plants
1 Amistar 0.2 2 0.08
2 Sulka 1.0 2 0.08
3 Systhane 12 EC 0.2 2 0.12
4 Bion 50 WG 0.1 2 0.72
5 untreated 10
6 Polyversum 0.1 2 15
7 Polyversum 0.5 2 10
8 Supresivit 0.1 2 10
9 Supresivit 0.5 2 10

10 Ibefungin 0.2 2 80
11 Ibefungin 0.5 2 20
12 untreated 30

Date of application - 27.5.,17.6.,1.7,,16.7.,25.7.,6. 8., 3. 9. 2002

Date of evaluation — 17. 9. 2002
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Vyzkumny tstav lesniho hospoddrstvi a myslivosti, Jilovisté-Strnady, Ceskd republika

ABSTRAKT: Byly ovéfovany nové moznosti obrany proti padli dubovému a porovnavany s dosavadnimi. Vysledky tfiletych
pokust na $esti lokalitich v jiznich a stiednich Cechéch (Cikar, Budkov, Pland nad LuZnici, Zadni Bor, Voznice a Védomice)
vcelku jednoznacné prokdzaly jak pomérné dobrou a stabilni uc¢innost dosavadnich fungicidii na bézi siry, schvalenych pro
pouziti proti padli dubovému (Sulka, Sulikol K, Kumulus WG, Thiovit), tak jesté lepsi G¢innost dvou dal$ich pripravki
nové navrhovanych k pouzivani proti padli dubovému (Systhane 12 EC, Amistar), kdyZ pocet napadenych sazenic nepre-
kro¢il na zddné pokusné plose hodnotu 2 % (Systhane 12 EC), resp. 5 % (Amistar). Zastdva proto zadouci rozsitit jejich
registraci v tomto sméru. Znamé a i v lesnictvi vyuzivané biopreparaty s fungicidnimi, resp. fungistatickymi ac¢inky, jako
jsou Supresivit, Polyversum a Ibefungin, se ukdzaly proti padli dubovému jako nevyuzitelné, obdobné vyznélo i orienta¢ni
odzkouseni dalsiho pfipravku (PFR). Zajimavych a povzbudivych vysledkd bylo dosaZzeno s testovdnim pripravki Bion
50 WG a Neem Triact 90 EC. Nase pokusy naznacily (kromé dostate¢né G¢inného obranného efektu vici napadeni dubi
padlim) i jejich obecné pozitivni vliv na zdravotni stav sazenic; to by mohlo do zna¢né miry vyvézit ekonomickou nevy-

hodnost jejich pouziti ve srovnéni s klasickymi fungicidy.

Klic¢ova slova: padli dubové (Microsphaera alphitoides); obrana; fungicidy; biopreparaty

Padli dubové Microsphaera alphitoides Griff. et
Maubl. patfi mezi fytopatologicky vyznamné hou-
bové patogeny nasich dubt. Zpasobuje vazné skody
predevsim na sadebnim materiélu, a to jak na seme-
naccich a sazenicich, tak i na mladych vysadbach.

V soucasné dobé se preferuje provadéni obran-
nych opatfeni v lesnich skolkach, podstatné méné
Casto se k nim pristupuje v Cerstvych vysadbdch,
popt. mlazindch. K chemické obrané se jiz dlouhou

J. FOR. SCI,, 51, 2005 (5): 195-202

dobu bézné pouzivaji predevsim fungicidni priprav-
ky na bazi siry. Moznosti vyuziti biologické obrany
proti padli dubovému se ubiraji dvéma smeéry: jed-
nak vyuzitim dosavadnich, komer¢né produkova-
nych biopreparatd, jednak preparati indukujicich
rezistenci.

K testovani pripravka proti padli dubovému
v ramci feseni projektu byly zalozeny a realizova-
ny pokusy ve $kolkaiskych zarizenich Lest Ces-
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ké republiky, s. p., LZ Dobri$ (Voznice-Bezovka),
LZ Vimperk (Budkov), Lestt Tébor, a. s., (Protivin
— Zadni Bor, Plana nad LuzZnici), Lest Cesk)'/ Rudo-
lec, a. s. (Cikar) a Lesni spole¢nosti Litoméfice, a. s.
(Védomice). K odzku$ovani pripravkt byl pouzit
dub 2/0 (s jedinou vyjimkou — Pland nad Luznici
— dub 1/1). Jednotlivé pokusné varianty oSetfeni
byly zkouseny na volnych zdhonech, na dil¢ich po-
kusnych plochich o rozloze 10 m2 Pokusné osette-
ni byla zahajena koncem kvétna az zacatkem cervna
a prvni postfiky byly aplikovany pfi zjisténi prvnich
okuldrné pozorovatelnych priznakt napadeni. Dalsi
osettreni pak byla provadéna ve dvou- az trityden-
nich intervalech (jak to umoznily povétrnostni pod-
minky).

Byla potvrzena dobra uc¢innost vybranych fungi-
cidnich pripravka vaci padli dubovému. Procento
napadenych dubovych sazenic se v pripadé aplika-
ce pripravku Sulka (1% koncentrace) pohybovalo
od 0 % (na plose Cikar) do 5 % (na plose Budkov),
s pramérnou hodnotou 1,45 %. Po pouziti pripravku
Systhane cinilo rozmezi napadeni od 0 % (Védomice,
Cikar, Plana nad Luznici) do 2 % (Budkov) s primeér-
nou hodnotou 0,44 %. Rovnéz tak postfik priprav-
kem Amistar se jednozna¢né osvédcil: procento na-
padenych sazenic se pohybovalo od 0 % (Védomice,
Cikar, Plan4 nad Luznici) do 5 % (Budkov).

Az necekané povzbudivych vysledk jsme dosah-
li pti testovani pripravku Bion (v 0,1% koncentraci)
— vysledky byly témér srovnatelné s aplikaci ,kla-
sickych” fungicidti (obr. 2). Na plose Cikar nedoslo
k napadeni ani jediné oSetfené sazenice padlim,
nejvice (5 % sazenic) bylo napadeno ve Védomicich
a na Budkové (prameér napadenych sazenic ze véech
dil¢ich osetfovanych ploch c¢inil pouze 2,74 %). Za-
jimavych vysledki bylo dosazeno pfi testovani pre-
pardtu ,Neem" Ten mohl byt pouzit pouze na dvou
pokusnych plochach, avsak v obou pripadech s ne-
¢ekanym tspéchem: pocet takto osetfenych dubti
napadenych padlim byl ve Védomicich pouze 2 %
a na Cikaru 5 % (tab. 2 a 5).

Zcela jinak v$ak dopadlo odzkouseni u nés
(ivlesnictvi) bézné pouzivanych biopreparatt s fun-
gicidnimi ¢i fungistatickymi Uc¢inky. Biopreparat
Polyversum byl proti padli dubovému testovan ve
trech koncentracich (0,1%, 0,2% a 0,5%) a i pri apli-
kaci nejsilnéjsi koncentrace byla padlim napadena
prakticky kazd4 druha sazenice (47,5 %). Obdobna
situace nastala i pfi zkou$eni biopreparatu Supresi-
vit (i ten byl testovédn ve stejnych tfech koncentra-
pri aplikaci té nejvyssi (0,5%) — 45 % napadenych
sazenic. Jesté horsich vysledki bylo dosazeno pfi
aplikovani pripravku Ibefungin — ten byl zkousen ve
dvou koncentracich (0,2% a 0,5%) a v obou ptipa-
dech pocet napadenych dubt prekrocil (v prameé-
ru) hodnotu 75 %. Rovnéz odzkus$ovany biopreparat
»PER testovany v 0,2% koncentraci, se ukdzal proti
padli dubovému jako nepouzitelny (prameérny pocet
napadenych dubt presdhl 80 %) (obr. 1). Napadeni
dubovych sazenic padlim, osetfenych témito bio-
preparaty, dosahuje v nékterych pripadech i hodnot
zaznamenanych na kontrolnich neosetfenych plo-
chéch, na kterych bylo napadeno 80-100 % saze-
nic s vyjimkou lokality Voznice-Bezovka (10-30 %)
a Cikar (55-100 %).

Vysledky triletych pokustt potvrdily pomérné
dobrou a stabilni uc¢innost dosavadnich fungicid
na bazi siry, schvialenych pro pouziti proti padli
dubovému, a jesté lepsi uc¢innost dvou nové zkou-
$enych (Systhane 12 EC, Amistar). U nés v lesnic-
tvi vyuzivané biopreparaty Supresivit, Polyversum
a Ibefungin s fungicidnimi, resp. fungistatickymi
ucinky se ukdzaly (stejné jako dalsi pripravek ,PFR®)
proti padli jako nevyuzitelné.

Pripravky indukujici zlepseni kondice sazenic
a obecné zvyseni jejich odolnosti vici nepriznivym
vlivim prostiedi (Bion 50 WG, Neem Triact 90 EC)
vykazuji i v prevenci proti padli velmi dobré vysledky.

Corresponding author:

Dr. FRANTISEK SOUKUP, CSc., Vyzkumny dstav lesntho hospodaistvi a myslivosti, Jilovisté-Strnady,

156 04 Praha 5-Zbraslav, Ceskd republika

tel.: + 420 257 892 287, fax: + 420 257 920 648, e-mail: soukup@vulhm.cz

202

J. FOR. SCI, 51, 2005 (5): 195-202



