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Laboratory-scale fruiting body formation of Pleurotus ostreatus
using the petri dish culture
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ABSTRACT : Pleurotus odtreatus, the oyster mushroom, is one of the most widely cultivated and important edible
mushroomsin theworld. In order to sudy the devedlopmental process of P. odtreatus and itsregulatory mechanism, a new
culturing method needsto be established for inducing the fruiting body and spor ulation in thelaboratory. In thisstudy, we
have examined whether the fruiting body of P. ostreatus can be formed on the plagtic petri dish which are commonly used
for cdl culturein thelaboratory. The strain was cultured on 60X 15 mm plastic petri dish with potato dextrose agar media
at 28°C for mycdlial growth and then at 187 for the formation of primordia and fruiting bodies within plant growth
chamber. The development of primordiainto fruiting bodies was achieved on cultured dishesunder air ventilation. At the
primordia stage, the normal formation of fruiting body was blocked by sealing the plastic dish with parafilm. The periods
requiring for the formation of primordia and fruiting bodies were examined on the dish culture. About 96% and 76% of
cultured samples formed primordia and fruiting bodies under the optimal conditions during ten weeks of culture,
repectively. These culturing periods, however, were changed by the mechanical injury treatment to mycelia. As other
factor saffecting the fruiting body formation, the effects of light and cold shock have been tested. No fruiting formation was
observed on the cultured dishesunder thedark. The cold shock treatment by storing cultured dishesfor oneday at 47C did
not have any sgnificant effects in the fruiting body formation. Spores of fruiting bodies acquired from the petri dishes
could be germinated on culture media at 28°C. These results suggest that the fruiting bodies of P. ostreatus can be formed
on the experimental petri dish and this dish-culturing method is useful for under standing of the developmental process of
P. odreatus in the laboratory. Furthermore, the dish-culturing method is able to shorten the life cycle of P. odtreatus
without requiring large area and expensive device.
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Fig. 2. The fruiting bodies of ASI 2029(A) and Nonggi 201(B) strains culturing on petri dishes. The strains were cultured on 60
X 15 mm plastic dishes with PDA media at 28°C for primordia and at 18°C for fruiting bodies after the primordia
formation. The mechanical injury was treated by central gathering mycelia with a sterile scalpel. The fruiting bodies were
observed after 3 days of culture for ASI 2029 strain and after 15 days of culture for Nonggi 201 in the uninjured strains(a)
and in the injured strains(b), respectively.
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Table 1. The frequency of the formation of primordium, fruiting body and basidospore in ASI 2029 and Nonggi 201 by

mechanical injury

Strains Fruiting Fruiting frequency (%) Fruiting
types 3weeks 4 weeks 5weeks 6weeks 7 weeks 8weeks 9weeks 10 weeks  rates(%)
Pimordium  2( 8  1(5) 7(28) 6(24) 4(16) 2(8 0(0)  2(8)  24/25(96)
ASI 2029  Fruiingbody ~ 1( 5  1(5 6(32) 4(16) 6(24) 1(4) 0(0) 00  19/25(76)
Basidiospore  O( 0)  1(5) 1(4) 6(24) 1(4) 1(4) 14 00 1125(44)
___[n_jlj;;____ﬁi_f;“_’f_‘i% _____ 0(0) 25 6(16) 3(8 11(29) 6(16) 5(13)  1(3)  34/38(895)
S opy  FUNGEODY OO 13 513 (8 513 A8 A8 00 208526
Basdiospore  0( 0) 00) 3(8 3(8 1(3) 6(16) 0(0 00  13/38(342)
 Primordium 6(25) 2(8) 6(25) 312 3(12) O0(0) 0(0) 00  20/24(833)
Nonggi 201 Fruitingbody ~ O( 0)  0(0) 7(29) 6(25) 2(8 2(8 0(0) 00)  17/24(70.8)
Basidiospore  0( 0)  00) 28 417 417) 1(4) 28  00) 13024 (542)
_"l_r;j;;;""ﬁi_rﬁér_oﬁﬂr}{ _____ 1(3 38 12(31) 8(0) 11(28) 2(5 1(3) 00)  38/39(97.4)
Nonggioor UGB 1Y 2AS) 80 2020 1005 Y 410 0O WO
Basdiospore  1(3) 02 2(5 6(15 9(23) 6(15 2(5  00)  26/39(66.7)

P. ostreatus strains, ASI 2029 and Nonggi 201, were cultured on 60 X 15 mm plastic dishes with potato dextrose agar(PDA) mediaat 28°C
Some cultured mycelia were mechanically injured by central gathering with a sterile scalpel. All cultured dishes were exposed to
common light and incubated at 18°C during the remaining periods. The development of the primordium into fruiting body was achieved

under air ventilation on cultured dish.
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Fig. 3. The effect of light in the induction of fruiting body
formation on culture dish. The strain was cultured on
60 X 15 mm plastic dishes with PDA media at 28C
for primordiaand at 18°C for fruiting bodies after the
primordia formation. The mechanical injury was
treated by central gathering mycelia with a sterile
scalpel. Culture dishes of the uninjured (a and c) or
injured (b and d) strains were incubated with light (a
and b) or without (c and d) light.
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Fig. 4. The germination of basidiospores from fruiting body.
Basidiospores from the fruiting body on culture dishes
were collected, and their numbers were counted by
hemacytometer (a), and the germination of spores
was examined with different numbers of spores (b
and ¢) on mushroom complete mediaat 28C.

A owEd w1 FE
o TS de .97
QFell 96% ol7dol B4 ks O}HE} Z}*‘Xﬂ P 2
2w Fzd ol el whet 76% WA 97.4%2] =2 Wl
B2 f2E 7 A0 Au7A mEE e R o

Tab= oA Al E=hfel W AlRke] &g S ofy
2h Ak 2310] FoteiA 2w A etk A ol
W2 Alopo] wst oy, Apelde] AHdA o AEd
el A 22 3 ellA D}Okﬂ BE s A LAy

A A ARE £470 22 57h STk o mErl o) @
Qg AUA % B F0) ARFAR B4 w4 3

SEERE
ARA §AQT B e W o R SR Be

Sulel A ol AujE = Ml S sl ek P
ostreatus= H=HA oY XupH A= de] AP
oA 2] AR A wago] e Ao R A Uk 2 AT
M= AP “EHAS AFIE o] &3t W
AR Festr] g S AESIITH ARZE] i
e ZepAaE Ab (60X 15 mm) 2] FHRRul ] of A

= o] 1= Aefoll A st Hell, Ak
71, AR L] A, Ul e

854 5o ol
g7 aolBo] A7) ul AUA FAol nlA 4GS AE
sholeh, metelo] Az AAA FHE HAF o) F 3F U]
SE ZFE% on, FAE O1F 107 Fk] A7)



20 Fsm Al

g % ATk A5 Lol Akl gl AT FHT
AQor, A AUA e AN e B
o, $71% B asgich e Ak BA Ael7t 2],

AAA D A Gl AL o] el mebs 2

A 2ol 7k wkor, e et Sheiehs BARA 1
32 Aol Ak AE sk o) F AAAIA
FHE SRS o} s, g 2
A9A F9 e seEMAY 48F71E w52
% olg Wk ke, vhapd AW Ee) AR ;%ﬂ &
el o 7] el MA A e) A Bl st
qahed 88 5 ek

Ab AL

B =52 20038hd E el e XA Xy
TAEARY (A=t 8t vpo] 9 2] - o] oF A4l R12—
2003—003-00012—-0) 2] Aol oJaf &2 A3l

gOEd

Ahn, D K. 1992, Medicinal fungi in Korea. Korean J. Mycol.
20(2): 154-1606.

Benvan, E.A, and Kemp R.F.O, 1958, Stipe regeneration and
fruit-body production in Collybia velutipes (Curt.) Fr,
Nature 181: 1145,

Danai, O,, Olenik, I,, Hadar, Y., Chet, I, and Levanon, D,
1998. The role of light in the morphogenesis of Pleurotus
ostreatus, Int, J. Mushroom Sci, 2(2): 33-39.

Hirano, T., Y. Honda, T. Watanabe and M, Kuwahara,
2000, Degradation of bisphenol A by the lignin-degrading
enzyme, manganese peroxidase, produced by the white-

3] 2(1) 2004

rot basidomycete, Pleurotus ostreatus, Biosci, Biotechnol,
Biochem, 60: 472-475.

Joh, J.H., Kim, B.G., Chu, K.S , Yoo, Y.B. and
Lee, C.S. 2003, The efficient transformatlon of Pleurotus
ostreatus using REMI method. Mycobio]ogy 31(1): 32-35.

Joh, J.H., Kim, B.G., Kong, W.S., Yoo, Y.B., Chu, K.S
Kim, N_K_, Park, H,R,, Cho, B,G, and Lee, C.S. 2003_
Isolation and characterization of dikaryotic mutants from

, Kong, W

Pleurotus ostreatus by U.V. irradiation. In preparation.

Kues, U, and Liu, Y. 2000. Fruiting body production in
Basidiomycetes. Appl. Microbiol, Biotechnol, 54(2): 141-
152,

Lee, S.H., Kim, B.G., Kim, K J., Lee, J.S., Yun, D.W_, Hahn,
J.H., Kim, K.H., Lee, K.H., Suh, D.S., Kwon, S.T., Lee,
C.S. and Yoo, Y.B. 2002. Comparative analysis of
sequences expressed during the liquid-cultured mycelia
and fruit body stages of Pleurotus ostreatus, Fungal
Genet, Biol, 35: 115-134,

Leonard, T.J. 1973. Induction of haploid fruiting by
mechanical injury in Schizophyllum commune, Mycologia
65: 809-822,

Raper, J.R. 1966. Genetic of sexuality in higher fungi.
Ronald Press Co., New York, 283 p.

Robinson, W. 1926, The conditions of growth and
development of Pyronema confiuens Tul, Ann. Bot.
(London) 40: 245-272.

Wang, H., J. Gao and T.B. Ng. 2000, A new lectin with
highly potent antihepatoma and antisarcoma activities
from the oyster mushroom Pleurotus ostreatus, Biochem.
Biophys. Res. Commun, 275: 810-816,

Zadrazil, F. 1978, Cultivation of Pleurotus, Chapter 25. pp.
521-557 In: “The biology and cultivation of edible
mushrooms” ed S.T. Chang and W.A, Hayes. Academic
Press, New York.,



