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ABSTRACT

Twelve genera and species of fungi were identified from surface disin-
fected [0.5% Ca{OCI), for 4 min.] mushroem pileus tissue, Overall fungi,
Rhizopus sp. (30%) and Monilia sitophila (asexual stauge of Neurospora
sitophila Shear et Dodge) {10%) were the most frequently recovered
species. Aspergillus flavus Link ex Fries, A. fumigatus Fries,, M. sitophila
and Chaetomium bostrychades Zopf were found both as internal fungi in
the hosidiocarps and competitors on sugarcane bagasse mushroom beds,
Radial growth reduction of V. volvacea by fungal competitors depended
on incubotion temperature and the nature of the fungal competitor pres-
ent. In vitro antagonism was tested for the Chinese straw mushroom and
its internal basidiocarp mycoflora. Aspergillus niger van Tieghem caused
100% reduction of mushroom mycelial growth at 27° and 35° C, whereas
A. carbonarius (Bainier) Thom caused 62.5% mushroom mycelial growth
reduction at 27° C, and 38.8% «t 35° C, Generally the internal mycoflora
was less antagonistic at 35° C than at 27° C,

INTRODUCTION

Volvariella volvacee (Bull ex Fries) Sing. is subject to a great number
of diseases caused by fungal pathogens. These and other fungi also catise
Chinese straw mushroom losses through competition. Chang (3) men-
tioned the bubbles caused by Mycogone sp., white plaster mold or flour
mold by Seopulariopsis sp. and Verticillinem sp. as major pathogens of
V. volvaceq,

Yee and Chang-Ho (13) observed that Aspergillus niger van Tieghem,
A. fumigatus Fres. and Coprinus sp. were the first fungi that appeared
growing on straw substrates. They studied in vitro effect of those fungi
on V. volvacea mycelium. Aspergillus fumigatus and Coprinus cinereus
[C. lagopus (Fr.) Fr.] reduced Chinese straw mushroom growth. Chang-
Ho and Yee (6) compared the ability of V. volvacea and C. cinereus to
compete for space and nutrients, These fungi share similar nutritional
and environmental requirements, Besides these studies, little informa-
tion is available on the diseases and pests on Chinese straw mushroom.
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In the common mushroom. Agaricus bisporus (Lange) Sing., Forer
et al. (7) pointed out Verticillinam malthosei, Mycogone perniciosa and
Dactylinm dendroides as frequent pathogens and Verticillisum sp. as the
most important pathogen of all. It infects A. bisporus primordinm and
the pileus and the stipes of mature basidioearps (12),

MATERIALS AND METHODS
Internal myecoflora related with mushroom basidiocarps

Fungi from internal portions of mushroom basidiocarps at the egg
stage (the preferred stage for harvesting) were isolated and identified
{1,2,9,10). Direct isolates were made from pileus tissue. Pilens tissue (4
mm?) disinfected with agueous solution of Ca((3Cl), (0.5%) for 4 min were
placed in 9-em Petri dishes with potato dextrose agar (PDA). Four differ-
ent treatments were used for the isclation test: PDA, acid PDA (APDA)
with lactic acid, PDA with chloramphenicol (100 p/m) and APDA + PDA
with chloramphenicol containing 5 pieces of pileus tissue per Petri dish.
Ten replications of each treatment were done. The plates were incubated
at 35° C for 4 days. Infernal fungt were identified and frequency data
wag recorded.

Antagonism test between internal basidiocarp mycoflora and
Chinese straw mushroom vegetative growth

The purpose of the antagonism test was to evaluate the interaction
between internal mycoflora of the basidiocarp and the Chinese straw
mushroom vegetative growth, The study was done with a modification
of the dual culture technique described by Yee and Chang-Ho (13), which
congists of two disks of pure culture (4 mm diam.), one {from a pure
culture of Chinese straw mushroom and the other one from the internal
basidiocarp species in a Petri dish with PDA with sugarcane bagasse.
The disks were 4 em apart. Colony diameters for each test fungus were
recorded daily for 1 week.

RESULTS AND DISCUSSION

The following tabulation shows that bacterial eontamination was re-
duced when chloramphenicol, lactic acid, or both were used.

Percent®
V. volvacea Buacterial
Mediwm recovered contamination
Potato Dextrose Agar (PDA) 100 90
PDA + chloramphenicol (100 p/m) 98 58
APDA (pH = b.4) 2 86
APDA + chloramphenicol 70 24

*Based on 50 isolations from random pileus fragments.
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Clean cultures were best obtained from the egg and button stages by
isolating from the stipe rather than from the pileus as is recommended
in most references (4). Acid media and chloramphenicol reduced bacterial
contamination by 4% and by about 35%, vespectively. The combination
of these two additives reduced bacterial contamination by more than
65%, showing the synergism of the two practices.

The following tabulation shows the twelve species of fungi identified
from surface disinfected mushroom pileus tissue and their frequencies,

Fungi Frequency (%)

. Aspergillus carbonarius {Bainier) Thom

. A, flavus Link ex. Fries

. A, fumigatus Fries

A. wiger van Tieghem

. Cladosporium sp.

Curvularia senegalensis (Spig.) Subram

Chaetomaiwm bostrychodes Zopf

Monilia sitophila, asexual stage of Neurospora

sitophila Shear et Dodge 10
9. Paecilomyces variotii Bainier 2

10. Penicillivm nigricans Bainier ex Thom =

2 > o ho =
O DN B DD & Do

P. janczewskii Zaleski 4
11. Pestalosphaeric elaeidis (C. Booth + Robertson

Van der Aa 2
12. Rhizopus sp. 30

‘Based on 50 random pileus fragments plated on acid potato dextrose agar (pH 5.4),

Overall fungi, Rhizopus sp. (30%) and M. sitophile (10%) were the
most frequently recovered species. These are sugar fungi according to
ecological grouping (5). Aspergillus flavus, A. fumigatus, M. sitophila
and Chaetomiwm bostrychodes were found growing on sugarcane bagasse
mushrooms, A. flavus was found growing on early stages of mushrooms
basidioearp. Isolates of this fungus can be potent mycotoxin producers,
which would be a hazard to human and animal health (8). Their role as a
health hazard in mushrooms deserves further investigation.

Most of the fungi isolated from mushroom basidiccarps were imper-
fect fungi with ascomycete affinities. Most are sugar fungi. Basidiomy-
cetes, ascomycetes and imperfeet fungl with Ascomyeste affinities were
present in the Chinese straw mushroom beds, where basidiomycete ther-
motolerant cellulose decomposers appeared most prominent (11).

Radial growth reduction of V. volvacea by fungal competitors depends
on incubation temperature and the nature of the competitor present (fig.
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1a,b). Antagonism in vitro test done with the mycoflora isolate from
mature basidiocarps showed that Aspergillus niger caused 100% mush-
room mycelial growth reduction at 27° and 85° C, whereas A, car-
bonarius caused 62.5% myecelial growth reduction at 27° and 38.8%% at
35° C. Most of the competitors were less antagonistic at 35° C than at
27° C. Thirty-five degrees Celsius is near the termperature of optima)
vegetative growth for Chinese straw mushrooms.

Internal infection of mushroom basidiocarps was common. The effect
of these infections could be negative considering their antagonism to
mushroom growth in vitro and the presence of possible toxigenic isolates.
Future studies should focus on determining when infection takes place
and its practical significance in the production and use of mushrooms.

RESUMEN

Micoflora interna de los del basidivcarpos de la seta china y su efecto
sabre el crecimiento del hongo

Se identificaron espeties de hongos wislados del basidiocarpo de la seta
china, Volvariella volvacea (Bull ex Fries) Sing; las més frecuentes fueron
Rhizopus sp. (30%) y Monilia sitophila (etapa asexual de Neurospora
sitophila Shear et Dodge), con 10%. De las especies encontradas Aspergil-
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Fra. 1 A.—Radial growth reduction (%) of V. wolvacen myeelium by internal fungi
isolates from mature basidiocarps at 27° and 35° C.
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Fig, 1 B.—Radial growth reduction (%) of V. volvacea mycelium caused by internal
fungi iselates from mature basidiocarps at 27° and 35° C,

lus flavus Llink ex Fries, A. fumigatus Fries., M. sitophila y Chaetomium
bostrychodes Zopf aparecieron creciendo dentro del basidiocarpo de la seta
y sobre la cama de bagazo de cafa de azGear.

La reduccién del crecimiento radial de V. veivacea por hongos competi-
dores depende de ia temperatura de incubacidn y la naturaleza det hongo
competidor presente. Lus pruebus de anfagonismo realizadas con V. vol-
vaceg y la micoflors aisiada de los basidistarpes maduros demostraron
que Aspergilius niger van Tieghem causa un 100% de reduccién en el
crecimiento miceliul de la seta a 27° y 35° C, mientras que A. carbonarius
{Bainier) Thorn tausa una reduccidén de crecimiento miceliar de 62.5% «a
27° y 38.8% o 35° la mayoria de los competidores son menos antagénicos
a 35° C que a 27° C.
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