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Symptoms of Virus Infected Oyster Mushrooms, Pleurotus florida
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ABSTRACT: Although there were differences depending on strains and environmental conditiens,
virus infected oyster mushroom, Pleurotus florida showed slow growth on sawdust and rice straw
substrates. Many harmful microorganisms occurred on the cultural bed of virus infected isolates.
Pinhead formed too densely or too rarely sometimes. Stipes of the mushrooms were long slightly
bent with small cap. The virus infected mushrooms formed branch on their stipes. The first pinhea-
ding days of the infeeted mushroom were later than that of healthy culture. The loss of fruit body
yield was about 30% compared with that of virus free culture. Spores which contaminated by viruses
damaged more seriously than the other source. The authors would like to call these symptoms
as a new disease in oyster mushroom culture in the world.
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Oyster mushrooms have been recognized as ex-
cellent cash crop in Korea. The cultivation area
has been expending throughout the country. Ho-
wever, many farmers faced with bad crop due to
diseases, recently. Therefore, some farmers gave
up their mushroom and new farmers are born
in another area. Therefore, the total area has been
slightly increased. The prominant pathogenic mic-
roorganisms are green molds (Tichoderma spp.)
and Glyocladium spp. and yellow bloth (Psexdomo-
nas agarict). The success of oyster mushroom cul-
ture will be closely related to effective control of
the microorganisms in future.

Whereas, the authors observed virus-like partic-
les in Pleurotus culture collected from bad crop
farm near city of Suweon. The isolate showed ab-
normal growing characteristics, itself. Ds RNA was
extracted from not only the abnormal growing
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mushroom tissue but also the cell free virus-like
particles. Therefore, the bad culture of oyster mu-
shroom was associated with the virus infection.

Fungal viruses exhibit some degrees of virulence
ranging from apparent latency to over lysis (Le-
mKke, at al., 1974). In general, fungal viruses ap-
pear to be relatively avirulent or latent, since ap-
parently healthy mycelia aften contain high titers
of virus particles (Dieleman-van Zaayen, 1972).
However, in case of common mmushrooms, Agari-
cus bisporus virus was very serious althongh there
were differences depending upon environmental
conditions and hos cultivars (Harger, 1969; Holli-
ngs, 1965; Hollings, et al. 1971). While, virus di-
sease of oyster mushroom is not known yet.

In this experiment, symptoms of virus disease
in oyter mushroom, Pleurotus spp. were investiga-
ted.
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Meterials and Methods

Fungal culture: Virus infected oyster mushroom
culture, Pleurotus florida was described in pre-
vious experiments (Go et al., 1992).

Cultural procedure: Rice straw and poplar (Que-
rcus) sawdust were used as substrates for cultiva-
tion of the oyster mushroom. The cultivation pro-
cedure and preparation of rice-straw substrates
were followd by the decription of Park et al. (1975)
with some modifications. The straws were tied
up to make bundle and submerged into water to
give moisture up to about 70%. The rice shaw
was cutted into 20 cm and fermented and door
for 15 damp and the fermented straw were filled
in a wooden box (60X45X20 cm) and wrapped
with polyethylene sheet. The straws were pasteu-
rized at 60C for 8 hours with living steam. Spaw-
ning on the surface of the straw substrates was
done after cooling down into 25C. The mycelia
were grown at 25C for 30 days. The fruit bodies
were formed at about 15C and 90% relative hu-
midity (RH) under ventilation and lighting condi-
tions.

Poplar sawdust and rice bran were mixed at
80 : 20 ratios (v/v). The moisture content of the
mixture was adjusted to be 65% by spring water.
This sawdust mixture was filled in 800 ml polyp-
ropylene (PP) bottle at rate of 0.21g/cc balk den-

Fig. 1. Mycelial growth of virus infected (D) and virus
free culture (H) on poplar sawdust substrates in a
bottle. The number means the day of additional ino-
culation with virus infected inoculum after spawning
of virus free culture.

sity. The procedure of cultivation using the saw-
dust substrate was decribed in a previous paper
(Go at al., 1986).

Results and Discussions

On poplar sawdust substrates, mycelia of the
virus infected oyster mushroom, Pleurotus florida
grew very slowly compared to those of the healthy
one as shown Fig. 1. Within 15 days, the virus
free culture grew up the whole substrates .in a
bottle, whereas the virus infected culture grew
only a third of the whole substrates. During the
mycelia of the virus free cultures were growing,
virus infected spawn was additionally inoculated
on the surface of the growing substrates on 5 and
10 days after spawning. As shown Fig. 1, the my-
celial growth of healthy culture was affected by
the new virus infected spawn like that of virus
infected culture. It was clear that slow growing
mycelia of the infected culture was caused by vi-
rus infection or virus infected cultures.

Similar results were obtained when rice straw
substrates were used. But in this case, the myce-
hal growth of virus infected culture showed al-
most 80% compared to that of healthy culture
(Fig. 2). It also showed slow mycelial growth when
the healthy culture was additionally inoculated
onto it by virus infected culture on 10 days after

Fig. 2. Mycelial growth on rice straw substrates of
virus infected (D) and virus free (H) cultures in P.
florida HxD means that the virus free culture was
inoculated additionally on 10 days after spawning by
the virus infected culture.
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Fig. 3. Primodia formed too densely on sawdust sub-
strates in virus infected culture.

spawning. The mycelial density of both culture
was similar each other.

Although there were some differences depen-
ding upon their growing substrates, virus affected
on the mycelial growth in oyster mushroom as
the obove results. When the virus infected culture
was grown on sawdust substrates, primodia for-
med too densely and resulted in poor growth of
fruit bodies (Fig. 3). The primodia soon died ex-
cept quite a few fruiting bodies which survived
and developed into mature sporophores.

On the surface of growing substrates in virus
infected culture, many pathogenic molds especially
green mold, Trichoderma, spp. was much contami-
nated than virus free cultural bed (Fig. 4) and
resulted in bad crop. Bacterial yellow bloth was
often occurred on the virus infection cultural bed.
This is a reason for confusing between virus di-
sease and bacterial yellow bloth. The yellow bloth
caused Psudomonas agarici made clean yellow
fluid on the surface of cluster at first and then
deformed when they were severe (Bessette af al.,
1985). The stipes tended to recurve near the base
and sporocarp was upright.

Virus infected culture produced bent, thin and
long stip with small cap which was a little darker
in color than that of healthy one and plane not

Fig. 4. Mushroom cultural bed of virus infected P.
florida.

Fig. 5. Fruiting bodies of virus infected culture in
P. florida. (bent stipe).

upright in P. florida (Figs. 5 and 6). Branching
stipes occurred in virus infected culture as shown
in Fig. 7. Some time the stipes were big and short
in P. ostreatus. The symptomes differently occur-
red depending on strain and environmental fac-
tors. Stipe branchng might be used for virus diag-
nosis in Pleurotus spp. by morphological observa-
tion.

Above all the symptoms of virus infected oyster
mushroom were very comparable to those of A
bisporus. The most frequent virus symptoms in
the common mushroom were long slightly bent
stipes with small early maturing and off white
caps (Annemaria, 1978; Nair, 1972). Ross (1979)
reported an infecious disorder for meiosis in Cop-
rinus congregatus. But in oyster mushroom, P. flo-
rida no evidence of disorder for meiosis was
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Fig. 6. Friuting bodies of virus infected culture in
P. florida (long stipe with small cap).

Fig. 7. Branching stipes of virus infected culture in
P. florida.

Table 1. Comparison of fruiting bodies yields between virus infected culture and virus free one in P. florida.

Culture Yields First fruiting days
gr/0275 m? Index from spawning (days)
Virus infected 1550 70 51
Virus free 2200 100 40

Table 2. Effects of virus inoculum sources on the

yields of fruiting body and first fruiting days from

spawning.

Inoculum Yields of fruiting First fruiting days

bodies (g/0.275 m) from spawning (days)

Spore 750 51
Spawn 1460 47
Control* 2660 40

*Only sterized water was spraied additionally

found.

The fruiting body yields of virus infected cul-
ture was lower than those of healthy one when
they were grown on rice straw substrates (Table
1). The virus infected culture produced 1550g of
fruiting bodies from 0.275 m?® of cultural box,
while the virus free culture produced 2200g from
the same area. The yield was lost by about 30%
in virus infected culture than in virus free one.
The first fruiting days from spawning of virus in-
fected culture were different from those of virus
free one. The virus infected culture formed frui-
ting body on 51 day after spawning. It was 11
days later than that of virus free culture. It might

be due to slew growing characteristics caused by
virus infection.

Infection sources affected the yields of fruiting
body and first fruiting days (Table 2). When spo-
res of virus infected were inoculated additionally
on the growing surface of substrates lost about
70% of fruiting bodies compared to that of virus
free culture. Meanwhile, virus infected spawn as
a infection source lost about 45% of the fruiting
bodies compared with the control one. In common
mushroon, A. bisporus, some individual cropping
rooms showed crop loss of over 50% in England
(Gandy, 1972; Hollings, 1972). The crop loss by
virus infection in the Netherland was 4% (Diele-
man van Zaayen, 1972). Therefore, the case of
fruiting body in P. flovida by virus infection was
more serious than in A. bisporus.
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