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S u m m a r y

The objective of the performed investigations was to compare mycelium growth of eigh-
teen strains and two crossbred cultures of Lentinula edodes cultivated on agar media and 
on sawdust substrates from deciduous trees. On the basis of the performed experiments 
it is possible to conclude that the mycelium growth rate was a characteristic feature of the 
examined strains and crossbred cultures of L. edodes, although it depended on the type of 
the substrate on which it was growing. 
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INTRODuCTION

Lentinula edodes (Berk.) Sing. belongs to cultivated mushrooms produced on 
a large scale [1]. Attempts are being continually made to find strains which would 
be characterized by a dynamic mycelium growth and high yields. Hence, results 
of numerous comparative investigations of L. edodes strains have been published 
[2-4]. During the recent decade, a huge progress has been made in the cultivation 
of new strains, among others, due to the application of crossings between single-
spore cultures [5]. L. edodes strains show a considerable diversity with regard to 
the mycelium growth dynamics as well as the yielding course and size [6, 7].

The objective of the performed investigations was to compare mycelium growth 
of eighteen strains and two crossbred cultures of L. edodes cultivated on agar media 
and on a substrate prepared from the sawdust derived from deciduous trees.
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MATERIAL AND METhOD

The object of the performed experiments comprised the following strains and 
crossbred cultures of L. edodes: 37x37 and MS-20 (Lambert, USA), CS41, CS53, 
CS287, CS260, CS274, CS290, CS323, CS333 (MNC collection – USA), 4055 and 
4080 (Sylvan Company), M465 and M290 (Mori, Japan), A6, A567, A580 (Akiyama, 
Japan), Hokken 600 (Hokken, Japan), SH27/2xSH27/7 and SH20/5xSH20/11 (cross-
bred cultures obtained at the Department of Vegetable Crops).

Mycelium growth of strains and crossbred cultures of L. edodes was investigated 
in two stages. During the first stage, mycelium growth was compared on agar me-
dia: wheat medium and a medium prepared in accordance with Hansen. The com-
position and method of media preparation was described by Ziombra et al. [8]. 
Experiments were established on Petri dishes (9 cm in diameter). Four millimeter 
in diameter discs of agar overgrown with the mycelium of the examined strains 
were placed in the central dish point of the medium and incubation was carried 
out at the temperature of 25oC for the period of 7 days. The measure of mycelium 
growth was the diameter of the medium taken up by hyphae. 

In the course of the second stage, growth of mycelium was compared on the 
substrate prepared from oak and birch sawdust. The experimental sawdust was 
enriched with wheat bran in the amount of 25% in relation to sawdust dry matter 
and then moistened with tap water to the moisture content of 60%. These experi-
ments were carried out in glass test tubes. Detailed description of substrate pre-
paration as well as the method of inoculation with the appropriate mycelium and 
incubation conditions was discussed by Siwulski [9]. The measure of mycelium 
growth was the thickness of the substrate layer overgrown with hyphae following 
14 days of incubation.

In both stages, the experiments were designed as a random design, two facto-
rial trial in 10 replications and two series. Experimental results were compared by 
the analysis of variance for factorial experiments. Duncan’s test at a level of signi-
ficance α=0.05 was applied. The obtained results were discussed on the basis of 
mean values of two series. 

REuLTS AND DISCuSSION

The experimental strains and crossbred cultures of the L. edodes varied signi-
ficantly with regard to mycelium growth on agar media (fig. 1). It was found that 
the mycelium of the examined strains and crossbred cultures grew better on the 
wheat agar medium than on the medium prepared according to Hansen. The dia-
meter of mycelium colony on the wheat medium was on average by 22.2% bigger 
than on the Hansen’s one after 7 days of incubation. The fastest mycelium growth 
on wheat agar medium was recorded in the case of the A 567 strain and the 
SH27/2xSH27/7 crossbred culture, whereas on the Hansen medium – the M465 
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strain and the above-mentioned crossbred culture. The worst mycelium growth, 
irrespective of the type of the applied agar medium, was observed in the case 
of the A580 strain. Earlier, also Raaska [10] and Royse [11] as well as Fung et al. 
[12] reported differences in the rate of mycelium growth of various strains of  
L. edodes.

Figure 1. Mycelium growth of twenty Lentinula edodes strains on the two agar media

Also in the case of the employed sawdust substrates, differences in the myce-
lium growth among the examined strains and crossbred cultures of L. edodes were 
recorded (fig. 2). However, this time only the above-mentioned SH27/2xSH27/7 
crossbred culture exhibited the fastest growth on sawdust substrates, as was the 
case with agar media. It was found that there was no similar tendency among the 
examined strains and crossbred cultures for an equally rapid growth on agar me-
dia and sawdust substrates. Mycelium of all tested strains and crossbred cultures 
grew better on the substrates prepared from oak sawdust than on those from 
birch sawdust. The only exception was the CS260 strain which mycelium grew 
similarly on both sawdusts. Substrate layer occupied by mycelium was on average 
by 13.4% thicker in the case of oak sawdust in comparison with birch sawdust. 
Rapid mycelium growth on the cultivation medium reduces the risk of contamina-
tion with competitive microorganisms and, therefore, this trait is a very desirable 
character in mushroom cultivation [13]. According to Shulga [14], some strains of 
L. edodes, which are characterized by rapid mycelium growth, exhibit resistance to 
infection by fungi from the Trichoderma genus.
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Figure 2. Mycelium growth of twenty Lentinula edodes strains on the two sawdust substrates

CONCLuSIONS

On the basis of the performed experiments it is possible to conclude that the 
mycelium growth rate was a characteristic feature of the examined strains and 
crossbred cultures of L. edodes, although it depended on the type of the substrate 
on which it was growing. 
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PORÓWNANIE WZROSTU GRZYBNI WYBRANYCH ODMIAN I KULTUR KRZYżÓWKOWYCH 
TWARDZIAKA JADALNEGO LENTINULA EdOdES (BERK.) SING. NA RÓżNYCH PODŁOżACH 
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S t r e s z c z e n i e

Porównano wzrost grzybni osiemnastu odmian i dwóch kultur krzyżówkowych twardziaka 
jadalnego (Lentinula edodes) na pożywkach agarowych i na podłożach z trocin drzew 
liściastych. W wyniku przeprowadzonych doświadczeń stwierdzono, że szybkość wzrostu 
grzybni była cechą charakterystyczną dla badanych odmian i kultur krzyżówkowych 
twardziaka jadalnego, ale zależała od rodzaju podłoża, na jakim grzybnia się rozwijała.
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