THE KOREAN JOURNAL OF MYCOLOGY
Copyright © 2002 by The Korcan Society of Mycology

Vo. 30, No 1, p30-55 April 2002
Printed in S. KOREA

Bacillus thuringiensis subsp. israelensisE O[3t SEl2| X{ujoilM HAm2]|2|
dEsty 2

2EF* . 0l58 - Y2 - U YHF - 25 .7:10'*2
FoIda YEFUAGE I YIS Y S UAPNEE PHEE

Biological Control of the Mushroom Fly, Lycoriella mali, Using
Bacillus thuringiensis subsp. israelensis

Byung-Ju Moon*, Su-Hee Lee, Eun-Kyung Lim, Tae-Sung Kim',
Hyun-Ju Kim, Ju-Hee Song and Iksoo Kim’

Faculry of Natural Resources and Life Science, Dong-A University, Busan 604-714, Korea
Kyeongsangmm do Agricultural Research and Extension Services, Chinju 660-360, Korea
*Sericulture & Entomology, National institute of Agriculmral Science and
Technology, Suwan 441-707, Korea

(Received QOciober 29, 2001

ABSTRACT: Biological control against mushroom fly, Lycoriella mali, was performed by using Bacillus thuring-
iensis subsp. israelensis Bti-D and Bti-U, isolated from dead mushroom fly in oyster mushroom houses. Control
values of the bacterial strains Bti-D) and Bti-U against L. mali in bottle culture of oyster mushroom were 74.4%
and 64.2%, respectively, and the value in small tray culture were 75.8% and 56.8%, respectively. In the experiment
to develop the mass, cheap media for Bti-D and Bti-U isolates, the Biji broth (bean curd residue, called Biji in
Korean language) was selected as a culture medimn for an inexpensive and mass cultivation by the measurement
of optical density of the two bacteria grown in the different media tested. Insecticidal effect of the formulation con-
tained different ingredients that were prepared by using the Bti-D strain cultured in the Biji broth was tested in
tray and bottle culture of oyster mushroom. The WCS formulation that contained corn starch as bio-gel (86.4%)
was more effective to control the mushroom fly than living cells (69.1%) in bottle culture of oyster mushroom.
Moreover, insecticidal effect of the WCS formulation was improved when water of pH 8§ was used for dilution of
the formulation. Effect of the WCS formulation using water of pH 8 and chemicals, Zuron (dimillin) W.P. on the
control of mushroom fly and the productivity of oyster mushroom was investigated in tray culture of ayster mush-
room. The Zuron W.P. was more effective to control the mushroom fly than the WCS formulation. However, com-
pared with no treatment, the productivity of the mushroom treated with the WCS formulation was improved than
that of the mushroom with Zuron W.P.
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Fig. 1. Insecticidal effect of two strains of Bacillus thuringiensis
subsp, israelensis, Bti-D and Bt-U on Lycoriella mali
in the bottle culture of oyster mushroom.

13-1 ¥ Farvae afone Control

Fig. 2. Insecticidal effect of two strains of Baciflus thuring-
iensis subsp. israelensis strains, Bti-D and Bti-U on
Lycorielln mali in the bottle culture of ayster mush-
room (Top, side view; Bottom, bottom view).



Biological Control of the Mushroom Fly Using Bacillus thuringiensis 33

-
[=]

28

Control value(%)
[ ] I
[ ]

]

-
(e}

[w]

Bti-D Bii-U
lsoiates

Fig. 3. Insecticidal cffect of two strains of Bacillus thuringiensis
subsp. israelensis, Bu-D and Bti-U on Lycoriella mali
in the small tray culture of oyster mushroom,
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Fig. 4. Comparison of optical density (OD) between two strains,
Bti-D and Bu-U of Bacillus thuringiensis subsp, isra-
elensis in different media. The OD of the two strains
was recorded at 7 days after shaking incubation (200
rpm) at 30°C. Open square represents Bti-I3 strain, and
solid one, Bti-D of Bacilius thuringiensis subsp. isra-
elensis, SB, soybean broth; PDB, potato dextrase broth;
BE, biji (bean curd residue, called biji in Korean langu-
age) broth, NB, nutrient broth; WE, wheat extract broth;
WB, wheat broth. and PS, potato starch broth.
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Fig. 5. Insecticidal effect of different formulations for Bacillus
thuringiensis subsp. israelensis Bti-D on Lyvcoriella
mali in botlle culture of oyster mushroom. WP, wettable
powder made of pine leaf powder plus potato powder.
WCS, corn starch; WBC, beans powder plus cabbage
powder; WEBS, beans powder plus sea mustard powder;
and WC, carrot powder as a bio-gel, respectively, and
mass culture of Bti-D isolate on the Biji broth, 1.8,
living cells-suspension of Bti-D isolatc. Diffcrent letter
on egach bar indicates statistical significance according
to Duncan’'s multiple range test (P = 0.05).
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Fig. 6. Insecticidal effect of pH of water for dilution of WCS
formulation on Lycoriella mali in the bottle culture of
oyster mushroom, WCS was formulated in the form of
wettable powder made of com starch as a bio-gel and
mass culture of Bii-D isolate on the biji broth. LSU,
indicates living cells-suspension of Bti-Dr isolate. Dif-
ferent letter on each bar indicates statistical significance
according to Duncan’s multiple range test (P =0.05),

Table 1. Effect of WCS formulation of Bacillus thuringiensis
subsp. israelensis Bti-D and Zuron WP on the
control of Lycoriells mali and productivity of oyster
mushroom in tray culture

Control Productivity
Treatments value  No. of No, of fruit yield
(%)  bunch bodies  (g/tray)
WCS formulation® 74.3 7.0 8.0 130.9
Zuron (Dimilin) WP 922 38 3.3 49.0
Larvae alone 0 32 4.6 75.6
Control - 4.6 56 [01.1

*WCS was formulated in the form of wettable powder made of com
starch as a bio-gel and the strain was massively cultured by shaking
incubation for 7 days at 30°C in biji broth.
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