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The mﬂ\lenm of two saprotrophes — isolates of Hypholoma fasciculare and Phlebiopsis
gigantea on the growth of thirty three root pathogen strains — Heterobasidion annosum was
analysed. Two methods were used. The different reaction in paired cultures among saprotrophe
and pathogen isolates suggest, that one isolate of H. annosum is not enough to study the
interaction between this pathogen and saprophytes in vitro irrespective of the method used.
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INTRODUCTION

Heterobasidion annosum (Fr.) Brel. causes one of the most dangerous
diseases in forests all over the world (Gremmen 1970; Hubbes 1980;
Maiika 1992). This fungus due to butt and root rot of coniferous and
sometimes deciduous trees. Control of this pathogen is difficult since it can
spread by root-to-root contact or by spores which infect stumps left in the soil
after thinning in stands or clear-cutting in the next generation (M anka
1986, 1991). Heterobasidion annosum can also survive as saprophyte in woody
substrates for decades (Schiitt et al 1979).

The biological control is associated with of replacing the pathogen or
preventing stumps by other organisms. Such as Phlebiopsis gigantea (Fr.: Fr.)
Jiilich and Trichoderma spp., or Hypholoma fasciculare (Huds: Fr.) Kummer
(Twarowska 1972, Lundberg and Unestram 1981;
Rhisbeth 1979; Sierota and Sternak 1993; Sierota
1995).
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The objectives of this study were to determine: a — whether the growth of
all using pathogen isolates is suppressed by different saprotrophe strains;
b — whether the diversity of growth in paired cultures inside the pathogen
population is higher than in saprotrophes.

MATERIALS AND METHODS

The pathogen. Heterobasidion annosum was represented by thirty three
strains from P intersterility group, obtained by isolation from roots of dead
Scots pines localised in two plantations (Podanin Forest District) in 1995. Each
isolate belonged to different clones, which were identified on the basis of
demarcation line formation (somatic incompatibility) between paired hetero-
karyotic cultures (Stenlid 1985; Piri 1996).

The saprotrophes. Four strains of Hypholoma fasciculare were isolated
from basidiomes, which were collected from oak stumps (Podanin, Babki and
Zielonka Forest Districts) in 1996. The fifth strain was obtained from “HF”
— biopreparation.

Three strains of Phlebiopsis gigantea were derived from Italy (Austrian
pine), Finland (Scots pine) and Poland (“PG” — biopreparation).

Influence in vitro. The influence of Hypholoma fasciculare and Phlebiopsis
gigantea on Heterobasidion annosum growth in vitro was estimated by two
methods — the biotic series described by M a ik a (1974) and the method
described by M arx (1969). All the isolates of Hypholoma fasciculare and
Phlebiopsis gigantea were tested for their individual biotic effect on growth of
33 Heterobasidion annosum strains. Isolates were inoculated on 1.5% malt agar
and the test was estimated after 10 days of incubation at room temperature
according to the scale described by M anka (1974).

In the second method the radial growth of mycelium was recorded (in
millimetres) after 10 days of incubation at room temperature on 1.5% malt
agar.

The data were subjected to analysis of variance.

RESULTS

The results of the biotic tests are presented in Table 1. The individual
biotic effect for isolates of Hypholoma fasciculare varied from —5 (H. fasci-
culare 96016 + H. annosum 95109) to + 6 (H. fasciculare 96018 + H. annosum
95125). The biggest range of IBE on different strains of H. annosum was
observed for H. fasciculare 96018 (from —4 to +6) and the smallest range
of IBE for H. fasciculare 96020 (from —2 to +2). The growth of each isolate




Fig. 1. Phlebiopsis gigantea 96027 (top) and Heterobasidion annosum (bottom
left 95091, 95113, 95120 isolates in paired cultures (middle) in biotic series
method




Fig. 2. Phlebiopsis gigantea 96027 (top) and Heterobasidion annosum (bottom): 95110,
95109, 95108, 95097 isolates in paired cultures (middle) in Marx’s method
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Table 1
Some examples of individual biotic effect of Hypholoma fasciculare and Phlcbiopsis gigantea
isolates influence on the growth of Heterobasidion annosum

Heterobasidion annosum
95095 |95 510495107 9511795120 (95122 (95125 (95133

Isolate No

H. fasciculare
96016

paee| g3 _gre P I Y e
96015 -2 | +4 —tf o [+ +1]+6] 4
96019 +2 | +2 -1 w10 [o[+s] 1
96020 + [ +2] 0 -2 0|0 <2 [ -
96024 -1 +3] 0 2] o[+ [+3]0o [+2] 1
Ph. gigantea
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96029 #7 [ w6 [ 45| +s[+afws [ +a [ 43 46| 45| 43

**1 — significant dierences in 1BE of influence of all saprotrophes isolates on the growth of one H. amtosuni
solate

nificant diflerences in 1BE of influence of one saprotrophe isolate on the growth of all H. annosun
solates

“ —a =00l

of H. fasciculare was suppressed by some isolates of H. annosum. Moreover the
growth of other pathogen isolates was restricted by the same saprotrophe
isolate. Only three isolates of H. annosum were suppressed by all H. fasciculare
isolates and two isolates of H. fasciculare were suppressed by all the isolates
of the pathogen. The isolate from the biopreparation was suppressed by the
highest number of H. annosum xso]ales (20). The analysis of variance displayed
significant dif in IBE for each H. fasciculare isolate influence
on the growth of all the H. annosum isolates. In 12 cases the influence of all
H. fasciculare isolates on the growth of one H. annosum isolate did not differ
significantly.

Isolates of Phlebiopsis gigantea suppressed the growth of the all Hetero-
basidion annosum isolates. The 1BE for Ph. gigantea varied from +2 (Ph. gi-
gantea 96027 + H. annosum 95095: Fig. 1) to +8 (e.g. Ph. gigantea 96028 +
H. annosum 95090). The biggest range of IBE on different isolates of
H. annosum was estimated for Ph. gigantea 96027 (from +2 to +8) and the
smallest one for Ph. gigantea 96029 (from +3 to +8). The analysis of variance
showed significant differences in IBE estimation for cach Ph. gigantea isolate
influence on the growth of all the H. annosum isolates. In 22 cases the
differences in the influence of all Ph. gigantea isolates on the growth of one
H. annosum isolate were not statistically significant.
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The results of the method described by M a r x are presented in Table 2.
In most c: H. fasciculare isolates restricted the growth of H. annosum
cultures. The pathogen growth was inhibited by 1 —53% (Fig. 2). The isolate of
H. fasciculare used in the biopreparation restricted the growth of the greatest
number of H. annosum isolates. The growth stimulation was also estimated for
H. annosum (1 —60%) cultures. In paired cultures a reduced growth reduction
of H. fasciculare isolates was observed Only in three cases the cu]lureﬁ of
H. fasciculare isolate from the fon was bigger in to the
control (9%, 30% and 100%). The anal; of variance showed significant
differences between the growth of H. fasciculare and H. annosum isolates in
paired cultures. Only Hypholoma fasciculare cultures from the biopreparation
did not differ significantly from the control in about 50% of the cases.

Each isolate of Phiebiopsis gigantea inhibited the growth of all the
H. annosum isolates by 3% —81%. In one case only the pathogen culture was
bigger than the control (7%). The pathogen isolates also restricted the growth
of Ph. gigantea by 1% —36%. In most cases (20) the cultures of Ph. gigantea
(96027) from the biopreparation were bigger than the control. The analysis of
variance showed significant differences between

DISCUSSION

In both experiments the saprotrophs influence on the growth of Hetero-
basidion annosum isolates was different. The results of IBE and the diameter
of cultures were significantly different for each pathogen isolate. Moreover
the same type of relation was observed for saprotrophe isolates. Al the authors
used only one isolate of Heterobasidion annosum in biotic series (Prze z-
borski 1974; Manka etal 1991; Sierota 1995). It was demon-
strated that the isolates derived from different stocks reacted differently in
paired cultures in both methods. In addition some of these /. annosum cultures
were isolated from roots of killed trees localised in one mortality gap.
Manka etal (1993) showed that only one isolate of species from fungal
community may be use as a representative. However the isolates of the
same species from different fungal communities would exert a different
individual biotic effect on the same pathogen growth (M a ik a etal. 1993;
Kowalski 1989; Kurzawinska 1992, 1993). Werner etal
(1995) indicated that various H. annosum stocks could be inhibited in
a different way by soil saprotrophes. It seems that one isolate of H. annosum
is not enough to estimate the influence of saprotrophe on pathogen in paired
cultures. The IBE for influence of . fasciculare on the growth of different
H. annosum stock varied from —4 to +6 and of Phlebiopsis gigantea from +2
to +8. Sierota (1996) tested two isolates of H. fasciculare with
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H. annosum. He found that the IBE for the isolate derived from stump roots of
the Ist generation pine of post-agricultural land was +3 and for the isolate
derived from the roots of the 2nd generation: +4. Przezborski (1974)
also used in the biotic series two isolates of H. fasciculare that were isolated
from Scots pine stumps localised in two different stands. The IBE in this
case was the same —3. The results of Marx tests were also significantly
different. The growth of H. fasci isolate from  bi was
inhibited by 20 pathogen isolates in biotic series. At the other hand this
saprotrophe isolate restricted the growth of 12 isolates of H. annosum but in
the same time its growth was suppressed by 14 pathogen isolates in Marx test.
This test makes it possible to determine the influence of saprotrophe on the
pathogen growth and also the opposite situation in paired cultures. Not only
the restriction but also the stimulation of mycelium growth could be estimated
by means of the Marx test. M atk owski (1996) used seven isolates of the
Pyrenochaeta terrestris (Hansen) Gorenz, Walker et Larson and one Fusarium
oxysporum isolate in biotic series. The IBE varied from +3 to —3.

Genetically different isolates of Heterobasidion annosum show higher
variability of growth than saprophytes in paired cultures. Irregular damages
caused by this pathogen and different disease spreading in Scots pine stands
suggest that the variability concerns also the virulence of isolates belonging to
different clones.
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Wplyw Hypholoma fasciculare i Phlebiopsis gigantea
na wzrost Heterobasidion annosum in vitro

Streszezenie

Testowano wplyw pieciu izolatéw Hypholoma fusciculare i trzech Phlebiopsis gigantea na
wzrost 33 izolatéw patogena Heterobasidion annosum typu P in vitro. W tym celu poshuzono si¢
dwiema metodami: metoda szeregow biotycznych opisana przez Maiike (1974) oraz metod,
opisany przez Marxa (1969). Indywidualny efekt biotyczny okreslony dla kultur dwugrzybowych
H. fasciculare + H. annosum byl rozny i wynosil od —$ do +6. Tylko trzy izolaty patogena byly
ograniczane przez wszystkie izolaty H. fusciculare, natomiast wzrost dwoch izolatow saprotrofa
byl ograniczany przez wszystkie izolaty H. annosum. Indywidualny efekt biotyczny w testach
Ph. gigantea wynosil od +2 do +8. Jednoczynnikowa analiza wariancji wykazala statystycznic
istotne réinice w ocenach wplywu kaidego izolatu H. fasciculare i Ph. gigantea na wszysikie
izolaty H. annosum. Na podstawic testu Marxa stwierdzono, 7¢ w wigkszoici przypadkow izolaty
H. fusciculare ograniczaly warost patogena (1—53%). Obserwowano takze stymulacie wzrostu
H. annosum (1-60%) oraz jednoczesnie ograniczenie wzrostu izoaliow H. fasciculare. Z kolei
kady izolat Ph. gigantea ograniczal wzrost wszystkich izolatow patogena (3—81%), ale niektore
izolaty saprotrofa byly rownoczesnie ograniczane przez. H. annosum (1—36%). W wielu przypad-
kach jednoczynnikowa analiza wariancji wykazala ststystycznie istotne roznice pomigdzy wielkos-
ciami grzybni testowanych izolatow w kulturze dwugrzybowej . porownianiu z grzybniami
kontrolnymi.
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