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Identification of pathogen and actual culture state of king oyster
mushroom (Pleurotus eryngii)

Tai-Moon Ha", Jeong-Hyun Chi", Young-Cheuol Ju’, Jae-Mo Sung?

YMushroom Research Institute, Agricultural Research and Extension Services, Gwangju 464—873, Korea
?Department of Environmental Biology, Kangwon National University, Chuncheon 200—701, Korea

ABSTRACT : We have investigated cultural circumstance and given condition of king oyster mushroom(Pleurotus
eryngii) growing farmer. We collected many pathogensfrom King oyster mushroom growing farmer and identified with
chemicobiological test and microscope. Most of investigated farmers neglected their’s growing room cleaning and
washing, after harvesting At pin-heading induction time, humidity degreein growing room was kept of high level and Air
ventilation volume was o little that fruit-body formation ratio waslow. The collected pathogens wer e twenty eight strains
and identified with Pseudomonas ., Trichoderma sp. mostly. During the spawn running time and pin-heading induction
time, contamination by Trichoderma sp. occurred mostly, but during the fruit-body growing time, contamination by

Pseudomonas sp., Erwinia p. etc, occurred
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Table 1. Survey on actual culture state of king oyster mushroom (Pleurotus eryngii) growing farms

Cleanliness degree of

Total Carrier Culture type Watering source culture house
VY Tessth h d
farms essthan — one~two two~three o bag groun tap water others  higher middle lower
one year years years water
21 8* 11 2 19 2 17 3 1 4 15 2

* Number of farms

Table 2. Survey on substrate and spawn running of king oyster mushroom (P. eryngii) growing farms

Total Spawn preparation Spawn running temperature Spawn running periods
surveyfarms Self buying under 20 over 20 under 35days  35~39days  over 40days
21 8* 13 1 20 5 7 9

* Number of farms
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Table 3. Survey on fruit body induction and growing management of king oyster mushroom (P. eryngii) growing farms

Humidity during the fruit Ventilation volume during the fruit

;?\gy body induction(%) body induction Yields per bottle(g) Quality
bellow over . . bellow over .
f ~ ~
arms 80 80~90 % holdback little middle plenty 80 80~ 100 100 good ordinary poor
21 1* 5 12 9 3 2 4 7 8 3 6 7 5

* Number of farms

Table 4. Improvement counterplan & problem on culture management of P. eryngii growing farms

Division Problem Cause Improvement counterplan
O increment of O weakening of spawn activity O not using of long preserved
contamination ratio O air filtering inferiority of spawn
Management of spawn cooling room, innoculation O sterilization & cleanliness of
running room & incubation room cooling room, innoculation

room & incubation room
O hepafilter establishment

O too much pin-heading O high humidity at the | atter of O maintenance about 70~ 80%
fruit-body induction humidity at the latter of fruit-
body induction

O occurrence of O insufficient ventilation at the O sufficient ventilation
contamination & mal- latter of fruit-body induction O maintenance about 70~ 80%
Management of pin- formation fruit-body O _contami nation of water _ humi_dity_ at fruit-body growing
heading induction & O increment of pathogen density O sterilization of bed & bottom
. : in growing room after harvest

fruit-body growing - T

O fruit-body browning O insufficient ventilation O prevention from a sudden

O repetition of higher & lower change of humidity
humidity O proper ventilation

O over high speed & plenty wind O wind speed control by regulator
by unit cooler fan or ventilation

fan
O neglectful of growing - O cleaning & sterilization of
room clean after harvest growing room after harvest
O mostly ground water & - O periodical inspection &
not sterilization of water sterilization of watering source
i O unsatisfied with ability - O comprehension of afactor on
Culture condition of the problem resolution failure & success
to experience shortage O keep acareful record of culture

O insufficient ventilation -
system(input by force,
output by nature)

O fast ventilation in growing
room(input & output by force)
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Table 5. A number of contaminant collection from Pleurotus eryngii growing farmers

Collection time

Collection region

Microbe
division rﬁrﬂvr?g p; zdzec?%gg f;ﬁg\"a?%y Yangpyeong Gwangju Pocheon Sangju Uiryeong
Bacteria 3 2 8 1 8 - 3 1
Fungus 5 10 - - 7 4 3 1
Total 8 12 8 1 15 4 6 2

Table 6. The pathogenicity of bacteriaisolated from diseased P. eryngii fruit-body spawn bottle and pin-heading induction part

Bacteria Isolation part Isolation region  Isolation time Symptom Pathogenicity

020612-5 spawn bottle Sangju June incubation delay, different line 2
formation

020612-6 ” " " ” 0

020612-7 " " " " 2

020417-2 pin-heading Y angpyeong April fruit-body not formation, rot 1

induction part

020627-2 " Uiryeong june ”

020820-2 fruit-body Gwangju August fruit-body mal-formation, 0
pileus not formation

020820-3 ” " ” " 0

020820-4 " " ” fruit-body browning 3

020820-5 ” " ” " 0

020826-1 ” " ” fruit-body mal-formation, A
pileus not formation

020826-2 " " " fruit-body mal-formation, rot

020827 ” " " " 2

020828 " ” ” fruit-body mal-formation, AN

pileus not formation

% pathogenisity : 3 - powerful, 2 - medial, 1 - insignificant, O - not pathogenicity , A : variable
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Fig. 1. Bacteriaisolated from diseased Pleurotus eryngii fruit-body, spawn bottle and pin-heading induction part(SEM).
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Table 7. Identification of bacteriaisolated from diseased Pleurotus eryngii fruit-body, spawn bottle and pin-heading induction part

Gran  Growsan-  Grows Colonisey Colonies Fluorescent Grows  Growth Aerial
Bacteria reaction aerobically aerobicall elow/ onYDC pigmenton Oxidase at onDIM mveelium Resul
y y orange a 30T KB 40C agar y

020417-2 — — + — + — + — + — Stenotropho-
monas sp.

020612-5 + + - - - - + + - - Bacillus sp.

020612-6 - + — - - - + + - - Photobacteriu
m sp.

020612-7 —/+ + - - - - + + - - Bacillussp

020627-2 — - + — + — + — + — Stenotropho-
monas p.

020820-2 - - + - + - + - +/— - Stenotropho-
monas p.

020820-3 - —/+ +/— - + - + - + - Spingobacteriu
m sp.

020820-4 — — + — + — + — — — Pseudomonas
.

020820-5 — — + — + — + — — — Stenotropho-
monas sp.

020826-1 — — + — + + + — — — Pseudomonas
.

020826-2 — + — — - - — — +/- — Erwinasp.

020827 - + - - - - - - +/- - Erwinasp

020828 — + - - - - - - +/- — Erwinasp
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Table 8. The pathogenicity of fungus isolated from diseased Pleurotus eryngii spawn bottle and pin-heading induction part

Fungus Isolation part Isolation region Isolation time Symptom Pathogenicity
020416 pin-heading Gwangju april fruit-body not formation, 2
induction part conidiophores formation
020417-1 ” Pocheon ” ” 3
020417-2 spawn bottle " " incubation failure 3
020417-3 ” ” ” ” 3
020417-4 pin-heading " ” fruit-body not formation, rot 2

induction part
020420 ” Gwangju ” " 2
020507 ” ” may ” 3
020520 ” ” ” fruit-body not formation, 2
conidiophores formation
020612-2 spawn bottle Sangju june incubation failure 3
020612-3 ” ” ” ” 3
020612-4 ” ” ” ” 3
020717-1 pin-heading Gwangju july fruit-body not formation, 2
induction part conidiophores formation
020717-2 ” ” ” ” 3
020826-3 " " august fruit-body not formation, rot 2
020827-1 " Uiryeong " fruit-body not formation, 3

conidiophores formation

Table9. Identification of fungusisolated from diseased P. eryngii spawn bottle and pin-heading induction part

Mycelium growth

Fungus (MM/257C /4days) Colony Conidia Phialides Conidiophores Result
020416 77 white—green ellipsoid verticillate short pyramidal Trichoderma sp.
020417-1 81 white—green obovoid " short pyramidal ”
020417-2 79 white—yellow green  subglobose " pyramidal T. atroviride
020417-3 65 white—green ellipsoid " regular branched T. harzianum
020417-4 83 white—>yellow green  subglobose " pyramidal T. atroviride
020420 70 white—green ellipsoid " broadly pyramidal  Trichoderma sp.
020507 82 white—green subglobose " pyramidal ”
020520 55 white—green obovoid " repeatedly branched ”
020612-2 75 white—>yellow green  subglobose " pyramidal T. atroviride
020612-3 84 white—yellow green  subglobose " pyramidal T. atroviride
020612-4 34 white—whiteyellow macro, septa mono — Fusarium sp.

" Malt Extract Agar vl #|



142 A3 %] 4(4) 2006

L s ®
R ; "\fi}"g i ¢
b L L PR ; -
| @ § 7 P B o
‘”f g.‘ A p ot # u.; ! );
W/ o ‘t ! e ]
ok i s LN A
35\ 7 RN
& . \ { L \
&x ) % N - , ’
L7 N A ﬁ:. Al e
2 .‘-! . . ‘7 _.‘. Ay
“t_""t‘/fl.‘* , i ‘ .I'. _‘_h

Fig. 2. Conidiophores and phialides of Trichoderma atroviride isolated from diseased Pleurotus eryngii spawn bottle.
- Conidiophores of Trichoderma. atroviride(L), Phiaidesof T. atroviride(R) -
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Fig. 3. The various diseased symptoms of Pleurotus eryngii.



Sehe A F oA e EAL L B AT He 5 143

020417-2, 020417-3, 020612-2, 020612-3,
020612—4 w5 AR89 O Zo] o8 g ow
FH sk 3goleE2 A wdE Wil EAEAE
GAsto] et MAl tuljeko] As] o] Fo| A =
W= FEEA AAETA 1009 sk et HAAdS
eI 2, 5823} 0204172, 020612—2, 020612—
32 Trichoderma atroviride, 020417-3< T.
harzianum, 020612—4+ Fusarium sp. & 93 %t}
020416 s BIEE YA 952 ARRI3e @,6)%
o] ol f7] F2o odH v YoM e d=
24, A718A 0] A gal FAEAE FAdsAL, 24
EUES JAFAA FFE2E TS B9, 5482

3} T. atroviride®} Trichoderma sp. = & % th.

V. d 2

19950558 Aue o] S-ehu Al wids &
FE ST LoldHET, V1AL 2, o A% T
ojut A& 2 el A= A A S Wt
Alutetat s Do) g o], M=o FTERHA F
8 Aufs7iel el Fatae], A Az, Wk B S
o AAREAQL Al e e} Azbge] BAAPEE A A
Fhob g, WA, A A BEag el e e
e et BT Ay vt 2
7h A e A Aab Aujal d ] 7 v ek et
T AERAL A H gl o] gl

uh ol f7]Al FE7F 90%0)d, BlE A% e oAl
ato] BElgt srFEol A wol f71F-flelA Al Bl
wgolel ot el VP A Y TOoR el 7

of w3kt

o] w3t

2k A F7 =AM ) A B A E 7] A7)
2ojuy 2ApAF7] =AM 7] WA €] 7L ol o]
71 B k] V1S QR sk ek HA A
afofl -4 5k A7) A RS 2k Ql3i.

vh ZER A Als el A R A
O % AlT133, w155 )AL AT E =2 vl
Frgelx 85, wolf715-2lolA 124, A A<l 8

A& el
L EERIHA AL A7} E] = ARt Pseudomonas
sp. Erwinia sp 7} 28k, @olf-7] vix ¥ 4
I A AW Ak A e HAS deklal,
T3o)= -5 Trichoderma sp. ©]glom F2 Hj
18 9l o] 7| Sl ol A g sl T

O

AFE, A, v, FdE, 38, A8, A, =
Al 2000, H A WA S Al =gt Al A3,
1

AAE. 2002, WARE o] AR AlSolH Al Al 7<=,
WA 6(1) 1 87~102.

YA, o8-S, 29, AT, 1999, Cladobotryum varium
o olg Aol (@ Bhelul Al Aol BatetalA)
11(1) : 40.

A&7, 2003, 2= (MFoDHA HE =, WA 7(2)
1 111~129,

AE71. 1992, WA= AR 71xe}F S8 AEAL

ARAEE— 1999, 71Z2p B =V v bk At

AR, 2aE, A9, 7Y, 1995, Sodium
Hypochlorite(NaOCl) 2|7} =e}g|HAl o] AlAd 2+
off A= &3, gF=eteha]A] 22(2) 1 190~195.

ol& %, 1999, FEteH A (MEel) Al 7lE B el It
B 3(1) 1 137~165.

Z92, 79, A4S, A, #EE. 1999, Penicillium
cladobotryumel] 2]gt Z=€}2| Al (Pleurotus eryngii)
EFgolH. =3 A] 27(6) 1 412~414,

A, 2001, 1A Al o] A9l B A, WAl
4(1) © 31~49.

Bessette, A, E., R. W, Kerrigan, and D, C, Jordan, 1985,
Yellow blotch of Pleurotus ostreatus. Appl. & Environ.,
Microb., 50(6). 1535~1537.

Geels, F. P., L. J. L. D. van Griensven, and A. J. Rutjens.
1991. Chlorine dioxide and the control of bacterial blotch
on mushrooms caused by Pseudomonas tolaasii.
Mushroom science VI, Science and Cultivation of Edible
Fungi. 437~442,

Okamoto, H., Sato, M., and Isaka, M, 1999, Bacterial soft
rot of winter mushroom and oyster mushroom caused by
Erwinia carotovora subsp. carotovora, Ann, Phytopathol,
Soc. Jpn. 65 @ 460~4064,

Young, J. M. 1970. Drippy gill - a bacterial disease of
cultivated mushrooms caused by pseudomonas agarici. J.
Agric. Res. 13 1 977~990.





