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(Acantholyda posticalis posticalis Matsumura) EZ {F59| HAl

Effects of the Entomopathogenic Fungus Beauveria bassiana on the Larva
of the Black Tipped Sawfly, Acantholyda posticalis posticalis Matsumura

HEE' - 2371 01T - AN’ - ui2s'
Hyeong Jun KIM', Oak Kee HONG', Chang Keun LEE’, Sang Chul SHIN* and Yong Chul PARK'

ABSTRACT  Four strains of Beauveria bassiana F101, F587, F9 and FJ8, were received from Forestry Rescarch Institute,
Seoul. The strain, B. bassiana F101, was the most active in the enzymatic activity and spore production. When
spores of B. bassiana F101 were sprayed on the female larva of the black tipped sawfly with various con-
centrations of 6% 10'°-10* spores/ml, insects started to die from 5~7 days, and were covered with mycelia and
spores in 24~28 days at 25°C, while the insect did not show visible symptoms even after 50 days at 4°C. The
insect injected with 5 pl of spore solution (3x 10"°-10* spores/ml) died within 30~98 and 38~218 hours at
25°C and 4°C, respectively. About 3 days (60 hours) after the injection with a concentration of 3x 10° spores/
ml, at the point of the insect's death, lots of proteins started to disappear in the hemolymph, fat body and car-
case at 25°C. Esterase activity in the tissues was gone suddenly after that time. Six days after the spray, many
protein and esterase bands were lost in the hemolymph, but not those in the fat body and carcase. When the
fungi growing in the host were exposed in the air, they put energy for spore production, while numerous long
and thin mycelia branched out from the host body in the soil.
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7d FE Fo] XAVEHH 24~28Y Foll= £ ) FAY AL EE2Ec) 28u A CERAZANM =
R WA Fodo] Ve g9km 50 o)ade] 7340}045 Zdlo g FAR} IA) BEEE AL B
& 4 glct. Ao T Fallo] FYNE FSAE 29 XA} waln 4°C B} 25°Col) A 8
HFdel A&y welcl. Wi IAE 3>< 10"/m1 FE2 5 uE 29 Auld] U5t 25°Ce] B
WA kA, ®9], G T2 FEI ArdEHez A At 2F 27 o] etk a ) esterase
F AR 360/ 7S 71- o2 A7t Alekal & @3S BRIt wigF L 73 A e de
4+ e FES Yoz 7] Y3l Fr1Fl Y& de IRAE, ESdM e 21 7t FAE A3}
= A HS-Z g
HMO 7w, AR A gy, WAz hal Al esterases

19471 T5E ZFHATL %9 YEA AR & Busld 7132 XA} (Bidochka & Khacha-
2 4ol x gow(Ferron 1985) W7} (Beauveria tourians 1991, Pendland et al. 1993). HA7}X| W3
bassiana)— ez BAAH A7 1956 A% o g WA AT F2 WFe 2R 4
3+ vhFH & A4 § Muller-Kogler(cited in Vey 1994) AEE EQEAN FALS T2} 20 B2 AEF

o 2lafiA] A1zt AT o) Foléte 23 FEIF EHlas GulaslsRa)
ZEHY WAFE T2 ZFRAE Bl YR "o, B A, esterase?] EAJo thal Aol 4
2 dete] %] Hze-E st AY BAER S Tt} (Ferron 1985, Leger et al. 1987, Bidochka &

=78 54 & &3} (Department of Agricultural Biology, Kangwon National University, Chunchean 200-701, Korea)
2% U Q7 (Forestry Research Institute, Forestry Administration, Seoul, Korea)
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HEES 531 W52 AFsked a8 43S dv
(Ferron 1985, Leger et al. 1987, Bidochka & Khacha-
tourians 1990, Bidochka & Khachatourians 1994, Gup-
ta et al. 1994). W7}l 2+ @FFo A} A=
esterase ZAl S ¥ sl E A3} F101& 27, F587&
671, FI8L 27), FO& 37l¢] F Wl E 71|32 glor
A7A o]Exd SloNE FE7F ato]2 Uehit
(Fig. 1). @At esterase W=t 2t 53¢l B S:3) oF
& Hola lovt F1013 FIge] 71 743 84&
Uekdtt (Fig. 1).
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Fig. 1. General esterases of the spore and mycelium in
Beauveria bassiana. S and M represent spores and my-
celia, respectively. The labels indicate strains of B. bas-
siana strains were from Forestry Research Institute,
Seoul, Korea. The fungi were cultured in PDA for the
spore, in PD for the mycelium for 7 days at 25°C. Est-
erase was stained with o-naphtyl acetate as a substrate
and Fast blue RR after a native 9% PAGE.
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At AL GAIEY (Gupta et al. 1994). thA s 3&
v on WA AANE WpEel R 27
of dojuvbe Aot AslekA wkgol] tigk £ A
# 277} B asiele Az,
Wl AFE Fol 3715 &5 g e
Fol £l Y48 FAke] Bol7k H2 TAY} O

o AYgErt (Fig. 2). ¥ Fo] EZ dSwe ¥
el FE dAsta o AP Y 23 oh
2H FAPE o8 W3ke s W= EAS Jeldo)
(Fig. 3). EFlA FAZE @€ F& A3t 37
ol =2ATA HE L ol thake] ZArt §
RET. o]Ha Az WFo] Folxl ZAM (@
7] EE E¥E) 9 7|5 ARAde e
e ged HUTor e A Hgom
sl )

W2AT RS0l Wo| W

WRFE obd) 2g71ake] & GeiAA AR 2
& $AYe) BHRA Bx YU 2L 54 o
WAL FA UReld BHlslel 3& AN
(Bidochka & Khachatourians 1991, Pendland et al.
1993, Mollier et al. 1994). W7 F101& A} g3l 2

F101 F587 FJ8 9

Fig. 2. Spores and mycelia of Beauveria bassiana
grown on the surface of the female prepupa of the pine
sawfly Acantholyda posticalis posticalis. The labels in-
dicate strains of B. bassiana. Five microliters of spores
(3x10° cfu/ml) dispersed in 0.1% Tween 20 were in-
jected into the insect through the last abdominal segment.
After injection, the insect was put at 25°C for 12 days
and taken a photo.
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Fig. 3. Bundles of mycelia of Beauveria bassiana
branched out from the female larva of the black tipped
sawfly, Acantholyda posticalis posticalis M. The mum-
my was digged out from the soil in October.
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Table 1. Effects of the spray of the spores of the entomopathogenic fungus, Beauveria bassiana, on the black tipped
sawfly, Acantholyda posticalis posticalis M., female prepupa

Concentration* control 6x10" 3%x10° 3%x10° 3% 10° 3x10’ 3x10°
First killed - 3 4 6 6 7 7
Fungal discharge - 21 24 24 28 30 30
Mortality(%) 0 100 100 100 100 90 90

* Ten female prepupa at each concentration were sprayed with 1 ml of spores in 0.1% Tween 20 and stored at 25°C. The

unit is day.

Table 2. Effects of the injection of the spores of the entomopathogenic fungus, Beauveria bassiana, into the black
tipped sawfly, Acantholyda posticalis posticalis M., female prepupa at 25°C

Concentrations* control  6x10° 3x10® 3x10° 3x10° 3x10" 3x10° 3x10° 3x10
Killed - 30 60 60 80 80 30 98 98
Mummification - 60 80 80 98 98 98 122 122
Fungal discharge - 128 128 146 146 170 170 200 200
Mortality(%) 0 100 100 100 100 100 100 100 100

* Five microliters of spores were injected into the insect through the last abdominal segment. The unit is hour.
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Table 3. Effects of the injection of the spores of the entomopathogenic fungus, Beauveria bassiana, into the black
tipped sawfly Acantholyda posticalis posticalis M., female prepupa at 4°C

Concentrations* control  6x10" 3x10° 3x10° 3x10®° 3x100 3x10° 3x10° 3x10
Killed - 38 60 60 80 98 188 218 218
Mortality(%) 0 100 100 100 100 100 100 100 100

* Five microliters of spores were injected into the insect through the last abdominal segment. The unit is hour.
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Khachatourians 1992, Bidochka & Khachatourians
1994)e] A% 18)3 F9] Hle]%H(Lecuona et al.
1991)0l] w2} 22 S 3k BE 3] PAE 4
ANE Tt AL th Rolw A Lol 54E
‘dol Holvt FEIEGRA AT Brlete e Myt
< Al=dhe AR shte] ol 2 5 g 3o g A

Zheicy.

HeE S| Bl E N esterase| EHAHS}

W7AE F101 §59 EAE FY =& =2F st
FEIAQH] 2Z o] ZA3le AUt esterase
9] &gWse AV|dES Filo FEAIAT. e
FAE FY3td (3x10°ml, 5 pl) 25°Co] BR3s A5
of Fo] AHA|, 99, g =o| Gdjzo] ME 2
AEEo7be FEE BAFT 53] 715 XAHA
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Esterase ® Yythizlz Tl ofAS Ho|d
2| upAl9] esteraser SSFol| 4709] wle=rl =] E
k. XARAIZIQD 604 RE HEs & aEEY
%o E97} A3k A7lee 2E Wer) 2849
Th B Z Y esteraser 53] 279 FWR=r} X
A1 712 ofsAw WU olFErt mE
Nz Mo FAED 9u)o) ZAdeE 19 est-
erase i == XA 7S 71 H o2 BT AYEE G
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Fig. 4. General proteins of the female larva of the
black tipped sawfly, Acantholyda posticalis posticalis M.
injected with spores of Beauveria bassiana F101. Fb, H
and I represent the fat body, hemolymph and in-
tegument. Numbers labeled indicate 0, 1, 2, 3 and 4
days after the injection. Spores of the strain, B. bas-
siana F101, was collected from the surface of PDA cul-
ture meduim and dispersed in 0.1% Tween 20. Five mi-
croliters of spores (3 X 10° spores/ml) were injected into
the insect through the last abdominal segment. The in-
sect was put at 25°C and sampling was done everyday
to the 4th day after injection. Tissue proteins were
separated by a native 9% PAGE and stained with
Coomassie brilliant blue R 250.
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Fig. 5. General esterases of the female larva in the
black tipped sawfly, Acantholyda posticalis posticalis
M. injected with spores of Beauveria bassiana F101.
Fb, H and I represent the fat body, hemolymph and in-
tegument. Numbers labeled indicate 0, 1, 2, 3 and 4
days after the injection. Spores of the strain, B. bas-
siana F101, was collected from the surface of PDA cul-
ture meduim and dispersed in 0.1% Tween 20. Five mi-
croliters of spores (3X10° spores/ml) were injected
into the insect through the last abdominal segment.
The insect was put at 25°C and sampling was done
everyday to the 4th day after injection. Esterase was
stained with o-naphtyl acetate as a substrate and Fast
blue RR after a native 9% PAGE.
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Fig. 6. Hemolymph protiens and esterases of the fe-
male larva in the black tipped sawfly, Acantholyda pos-
ticalis posticalis M. sprayed with spores of Beauveria
bassiana F101. P and E represent general proteins and
general esterases, respectively. Numbers labelled in-
dicate 0, 2, 4, 6 and 8 days after the spray. Spores of
the strain, B. bassiana F101, was collected from the
PDA culture meduim and dispersed in 0.1% Tween 20.
One milliliter of spores (3 X 10° spores/ml) was spray-
ed on the body surface of 10 prepupae. The insect was
put at 25°C and hemolymph was sampled to the 8th
day after the spray. General proteins was stained with
Coomassie brilliant blue R250. Esterase was stained
with o-naphtyl acetate as a substrate and Fast blue RR
after a native 9% PAGE.
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