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Abstract

Differences in the mycelium growth of several Trichoderma pleurotum and T.
pleuroticola isolates and their biotic interaction with three Pleurotus florida strains
were determined. The examined T. pleurotum and T. pleuroticola isolates differed
with respect to their mycelium growth rates on the PDA substrate as well as their
biotic impact on P. florida. Trichoderma pleuroticola isolates restricted the growth of
P. florida mycelium more than T. pleurotum isolates. The examined P. florida strains
responded in different manners to the presence of T. pleurotum isolates.
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Introduction

It has been concluded in recent years that oyster mushroom cultivations are in-
fested, primarily, by two genetically closely related fungal species from the Tricho-
derma genus, namely: Trichoderma pleurotum and T. pleuroticola (Komon-Zelazowska
et al. 2007). Their occurrence was recorded in commercial mushroom cultivations
from the Pleurotus genus as well as in the natural environment of this mushroom.
Both the above-mentioned species were isolated from the cultivation substrate or
soil and wood in Europe (Spain, Romania, Hungary, Italy), in South America and
the USA as well as in Canada, New Zealand, South Korea and Iran (Sharma and
Vijay 1996, Park et al. 2004 a, b, c, 2006, Woo et al. 2004, Szekeres et al. 2005,
Kredics et al. 2006, Hatvani et al. 2007, Komon-Zelazowska et al. 2007, Gea 2009).
In the natural environment of Pleurotus ostreatus, the occurrence of other Tricho-
derma species, including T. harzianum, T. atroviride and T. longibrachiatum (Kredics et
al. 2009) was also reported. At the present time, T. pleurotum and T. pleuroticola
identification and distinguishing them from the remaining Trichoderma species
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found in the mushroom cultivation of Pleurotus genus is easy thanks to the elabora-
tion in recent years of a specific PCR marker (Park et al. 2006, Kredics et al. 2009).

The aim of the experiments was to find out mycelium growth differences of sev-
eral T. pleurotum and T. pleuroticola isolates deriving from foreign and domestic col-
lections and to determine their biotic interaction with three P. florida strains.

Material and methods

Three T. pleurotum isolates and three T. pleuroticola isolates were used in the
work (Table 1). Trichoderma isolates were identified on molecular level with the as-
sistance of the rDNA internal transcribed region ITS1 and ITS2 and on the basis of
the species-specific PCR marker.

Mycelium growth of the investigated Trichoderma isolates was examined on the
PDA substrate (Oxoid Ltd., England). An agar disc (4 mm) overgrown with a
six-day-old mycelium of the examined isolate was used for nutrient medium inoc-
ulation on Petri dish (9 cm diameter). Colony diameter was measured after five
days of incubation in darkness at the temperature of 25°C. There were four repli-
cates in each experimental combination and the experiment was repeated twice.

Next, interaction between the Trichoderma isolates in question and three P.
florida strains was examined. The mushroom strains derived from the collection of
cultivated and medicinal mushrooms of the Department of Vegetable Crops of
Poznań University of Life Sciences (codesB25, B73 and B91). The individual biotic
effect (IBE), i.e. the impact of the Trichoderma sp. isolate on the growth of the P.
florida isolate was assessed with the biotic series method described by Mańka
(1974). In the biotic test the following features were taken into account: surround-
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Table 1
Trichoderma pleurotum and T. pleuroticola isolates studied in the experiment

Trichoderma isolate Origin/collection Identification

T. pleurotum

E139 Vienna University of Technology,
Institute of Chemical Engineering,
Division of Applied Biochemistry
and Gene Technology

Vienna University of Technology,
Institute of Chemical Engineering,
Division of Applied Biochemistry
and Gene Technology

T35/A

T127

Poznań University of Life Sciences,
Department of Vegetable Crops

Institute of Plant Genetics, Polish
Academy of Sciences, Poznań

T. pleuroticola

M144

M141

Vienna University of Technology,
Institute of Chemical Engineering,
Division of Applied Biochemistry
and Gene Technology

Vienna University of Technology,
Institute of Chemical Engineering,
Division of Applied Biochemistry
and Gene Technology

T4/15/A Poznań University of Life Sciences,
Department of Vegetable Crops

Institute of Plant Genetics, Polish
Academy of Sciences, Poznań



ing of P. florida colony by Trichoderma sp., reduction of P. florida colony size and
mycoparasitism of the Trichoderma sp. on P. florida. The biotic effect can be positive
(indicating suppressive effect on the pathogen’s growth), negative (indicating sup-
porting effect on the pathogen’s growth) or neutral (“0”). Intensity of the support-
ing or suppressing effect is described by the absolute value of the effect.

Experimental results were subjected to analysis of variance for factorial experi-
ments (Duncan’s test) at the level of significance = 0.05.

Results and discussion

The examined T. pleuroticola and T. pleurotum isolates differed significantly in
their mycelium growth rates (Fig. 1). The fastest mycelium growth was found in the
case of T. pleuroticola isolates M144 and M141. Slower mycelium growth rates oc-
curred in the T4/15/A isolate of the same species and then two T. pleurotum isolates:
E139 and T127. The T35/A isolate was characterized by the slowest mycelium
growth. Also Samuels et al. (2002) and Sobieralski et al. (2009) reported differences
in mycelium growth of different fungal isolates of the Trichoderma genus.

The biotic test resulted in finding all Trichoderma isolates strongly suppressing
the growth of oyster mushroom strains (Table 2). In the case of all T. pleuroticola
isolates, the IBE value was +8, irrespective of the P. florida strain. Trichoderma
pleuroticola mycelium was found to overgrow mycelium of the examined oyster
mushroom strains completely. Trichoderma pleurotum isolates suppressed the
growth of the examined isolates of the P. florida mycelium to a smaller extent.
Trichoderma pleurotum mycelium did not overgrow the mycelium of the examined P.
florida strains. A similar phenomenon was observed by Komon-Zelazowska et al.
(2007). Trichoderma pleurotum isolates revealed a different IBE value in relation to
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Fig. 1. Colony diameter of Trichoderma pleurotum and T. pleuroticola isolates
after five days of incubation on PDA medium



the examined P. florida strains: IBE for the T35/A isolate ranged from +5 to +6,
whereas for E139 and T127 isolates – from +6 to +7. This indicates slightly differ-
ent response of P. florida strains to the presence of T. pleurotum isolates under the
same conditions. The inhibition of growth of the P. ostreatus mycelium by different
T. harzianum and T. viride isolates was reported by the authors in their earlier study
(Siwulski et al. 2009).

The examined T. pleurotum and T. pleuroticola isolates differed from each other by
the rate of mycelium growth on PDA medium and their biotic effect on P. florida.
Trichoderma pleuroticola isolates suppressed P. florida mycelium growth to a greater
extent than T. pleurotum isolates. The investigated P. florida strains varied in their
response to the presence of T. pleurotum isolates.

Streszczenie

WZROST GRZYBNI KILKU IZOLATÓW TRICHODERMA PLEUROTUM
I T. PLEUROTICOLA ORAZ ICH INTERAKCJA BIOTYCZNA

Z PLEUROTUS FLORIDA

Określono różnice we wzroście grzybni izolatów Trichoderma pleurotum i T. pleu-
roticola oraz ich interakcję biotyczną z rasami Pleurotus florida. W badaniach użyto
trzech izolatów T. pleurotum: E139, T35/A i T127, trzech izolatów T. pleuroticola:
M144, M141 i T4/15/A oraz trzech ras P. florida: B25, B73 i B91. Badane izolaty T.
pleurotum i T. pleuroticola różniły się szybkością wzrostu grzybni na pożywce PDA.
Wszystkie izolaty Trichoderma wyraźnie ograniczały wzrost grzybni badanych ras P.
florida. Izolaty T. pleuroticola ograniczały wzrost grzybni P. florida bardziej niż izolaty
T. pleurotum. Badane rasy P. florida reagowały w sposób zróżnicowany na obecność
izolatów T. pleurotum.
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Table 2
Value of the individual biotic effect (IBE)

determining the impact of the examined Trichoderma isolates
on mycelium growth of Pleurotus florida strains

Trichoderma isolate
Pleurotus florida strains

B25 B73 B91

T. pleurotum E139 +7 +7 +6

T. pleurotum T35/A +6 +6 +5

T. pleurotum T127 +6 +7 +7

T. pleuroticola M144 +8 +8 +8

T. pleuroticola M141 +8 +8 +8

T. pleuroticola T4/15/A +8 +8 +8
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