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Abstract

EE=S
Biobit 0.24, 0.12, 0.08, 0.06 bp/ml FP R¥88 (B K) BEFLE M AURBMNEBNILTER D 175950, 98.3,97.0, 8L.7 K
33%; F28MEBHIETER D AIR80.0, 79.3, 65.0, 51.7 & 5.0% K 53l A 22 FE TR 7 51 4520.0, 30.0, 10.0, 23.3 50.0% -

Biobit 0.60, 0.30, 0.20, 0.15 bp/g WP K ¥188 (Z£8#K) EIEE1ERM\BAVTE TR 2 AIA 78.3,100.0, 71.7, 55.0 K5.0% ; 5240
@BAIETED AR 73.3,60.0, 63.3,13.3 %0.0% ; F3#c4NRAIFE TR AI4 53.3, 43.3,40.0 %0.0% - B ABRIEST
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Biobit 0.24, 0.12, 0.08, 0.06 bp/ml FP R#& (Z8LK) BEE | BRI &
MFETESFIR 950, 983, 970, 817 B 3.3% 5 2 WBMECESRE 80.0, 79.3,
650, 51.7 & S0%R% 3 W4hBMTETESFIS 200, 300, 10.0, 23.3 & 0.0% o Biobit
0.60, 0.30, 0.20, 0.15 bp/g WP BHE (GEENA) EEE 1 WS RNTT AL RS 78.3,
1000, 717, 550 B 5.0% ; % 2 Wb4hsMFEESHE 733, 60.0, 63.3, 13.3 B 0.09% ;
EI3MYBNTECEL TS 533, 43.3, 40.0, 40.0 B 0.09 o

BERARFESHEMNMRRSANTE LR B R EeaE o BREHIE 12
ANFEE > B E R B S R BRI 5 AR 24 /NBSIE 0 bk MK BRI 5
B 36 R L EMRBETREBE B R A REBIEET

% i

LB (Spodoptera litura) HiketiEs » SE AL BB BBT 1 » (HAERY o BB S
b > FE#ERNE (Bacillus thuringiensis) i@l EsE 432 200 44 (Ali and Watson,
1982; Stelzer and Beckwith, 1988; Broza et al., 1984; Cadogan et al., 1986) ; #JEW
H AR MBI » SERBBRRR » BAmE SRR » SeReREA (Morris, 1988; Angus
and Norris, 1968; McGaughey and Johnson, 1987; Davidson et al., 1981) o ZEBEAH
RABRNBEETRBRIGS R (5 » 1983) WARHE—H IR GE ©

HRRER TR R S AR B B9 R 4 > ©45 Plodia interpunctella B Ephestia cautella
(Kinsinger and McGaughey, 1979); Manduca sexta (Griego et al., 1980); Bombyx mori
(Endo and Nishitsutsuji-Uwo, 1980); Plusia oridialcea (Ramarishnan and Tiwari, 1967);
Ostrinia nubilalis (Sutter and Raun, 1967); Galleria mellonella (Hoopingarner and
Materu, 1964) S8 HERG R 8 R RBIEE » MEEEBMRTIE L Z 508k o (EERIK
S8 > BEIE AR Rk o

AR 3CHY B EFERRRIIR D BN R B B S A RO R i s 2R RBBEREEIES S
MRREEL ) DRREERERNE L 22% o

MH 8

— YRR RER
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AHECRIGIR 1 R > BEERE AT - EXREFAEEICE HERENEEA (50X 1020 cm®)
Py LTS TR o AR BB - e 25°C R 75% RH HEAN o FRERFERE K
o 4 BERRINE » BABEABHEREA (5X105cm?) » BHALH o A o JEHS 6
Tk > BOABEERE L SR MIREREEN - A 0ZBKETL B HACEEE - 5K
BT IR AME A (5X10.5 cm?) fE3LmL - AHERAT - MR BURRERATEL © Biobit
120 bp/ml FP % Biobit 300 bp/g WP —REENIERESATIRMt

=~ EBhH%
(B 1 E RN Ml &2 BR
w4 Biobit 120 bp/ml FP 2K Biobit 0.24+0.12~0.08+ % 0.06 bp/ml FP PofEiges ;
Biobit 300 bp/g WP §#2sL Biobit 0.60~0.30~0.20 % 0.15 bp/g WP TR E o AR
SRR VIR B ARk fE IR » 36 5 REBRTE > 3 EA o M A WBESRANAK - o BB
AR Ly BHEE 3 3X9em? K/PEK BOAERIA » 550K A 20 £1 ~ 2 ~ 3hhik
ST 24 NBREER o FHRFREEN » BF—K  BERA—EH o RBRIIE 25°C k& 70% RH {8
AT - FRERYHKATCHE—K - FT 70 LB S 2 I BR Y » Sl HAE RBELE -
(b)8E B RS AHERISh # 2 AR b
1 Biobit 120 bp/ml FP %25 Biobit 0.12 bp/ml FP % Biobit 300 bp/g WP #E
5 Biobit 0.60 bp/g WP » %3t CS-7 (BEA) BIKNHEZREN » G+ UL 3X
9cm HAEERIR > FERKERKESHE » SHEBA 20 £ 2haHEE FWEAE 012
24 B 36 /% 10 %> 450k A Bouin’s solution FhETE 24 N s 4 IR o R
GHEEER T~10 pm 2 BRI o BIEFUERAR+ FIRERERE SHBSF R R BB
EEME e

5 S

— BHERAREMREARBRZHR

5 1 BAURHECRIRSE Biobit 0.24~0.12+0.08~0.06 bp/ml FP R34 (FEfEK) pEE - 38
EERSRIE 9509832 97.0~ 817 R 3.3% 0 MEMPEEER (Bl—) - 2WBNFECESIR
80.0~79.3~ 650517 % 5% » REMAZEZER (BD) o 3MANECHESFIR 200~ 300
V100~ 233 B 00% » EERIERFEE » ZURA%%E (M=) o Biobit 0.60~030~020~0.15
bp/g WP EFESIKEES 1 #hd » HIEUAESFIR 783510002717 ~550 % 50% » REHZ
EEEE (L) o 2BBHTECESHE 733-600+633+133 & 007 g AR (
BE) o 3z FETES RIS 53.35 4335400+ 400 B 007 - REEATE (B7)

= BHEREM SRS & ARREE L

o %ty BB ALK LB Ml (Columnar epithelial cell) FTHERL » AR IR M A R AR
(Basement membrance) Lk (& 7-1 X 8-1) o $=f& Biobit 0.12 bp/ml FP 12 NEEE 0 |
RS A7 - WIS o Bk (H 8-2) o #HE Biobit 0.12 bp/ml FP = Biobit
0.60 bp/g WP 24 /R » Z2fRIH% » MIRRIER S AR A HERS (B 7-2 & 8-3) o
& Biobit 0.12 bp/ml FP Biobit & 0.60 bp/g WP 36 /e » B2 LR IRRERREER - T
HEHIERE  BEBEA (B 7-3 & 84) o
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— Biobit FP g 1 sl (1:0.24 bp/ml FP; 2:0.12 bp/ml FP;
3:0.08 bp/ml FP; 4:0.06 bp/ml FP % 5: #E o HEX N FRHESTES
BIRWER 5% KA TERTEE)

Fig. 1. The 1st instar larval stage of Spodoptera litura treated with

Biobit FP (1:0.24 bp/ml FP; 2:0.12 bp/ml FP; 3:0.08 bp/ml FP;
4:0.06 bp/ml FP and 5: control. Percentage of mortality fol-
lowed by the same letter are not significantly different ($=0.05)
by Duncan’s multiple range test (1955)).
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B Biobit FP Z# 2 #halsRifshas (1:0.24 bp/ml FP; 2:0.12 bp/ml FP;
3:0.08 bp/ml FP; 4:006 bp/ml FP X 5: %R o FHEEHENEES
BRNER 5% KD T ERTEE)

Fig. 2. The 2nd instar larval stage of Spodoptera litura treated with

Biobit FP (1:0.24 bp/ml FP; 2:0.12 bp/ml FP; 3:0.08 bp/ml FP;
4: 006 bp/ml FP and 5: control. Percentage of mortality fol-
lowed by the same letter are not significantly different (p=0.05)
by Duncan’s multiple range test (1953)).
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= Biobit FP @M 3 i2lmifishs# (1:0.24 bp/ml FP; 2:0.12 bp/ml FP;
3:0.08 bp/ml FP; 4:0.06 bp/ml FP & 5: ¥ o AL FERENETKS
SR ER 5% KT ERTEE)

Fig. 3. The 3rd instar larval stage of Spodoptera litura treated with
Biobit FP (1:0.24 bp/ml FP; 2:0.12 bp/ml FP; 3:0.08 bp/ml; 4:0.06
bp/ml FP and 5: control. Percentage of mortality followed by
the same letter are not significantly different (p=0.05) by
Duncan’s multiple range test (1955)).
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Eg Biobit WP jEH 1 flgigsh# (1:0.06 bp/g WP; 2:0.30 bp/g WP;
3:0.20 bp/g WP; 4:0.15 bp/g WP R 5: # o #HFAEFREHTRS
BARRIER 5% KTF T ERTEE)

Fig. 4. The 1st instar larval stage of Spodoptera litura treated with

Biobit WP (1:0.60 bp/g WP; 2:0.30 bp/g WP; 3:0.20 bp/g WP;
4:0.15 bp/g WP and 5: control. Percentage of mortality followed
by the same letter are not significantly different (p=0.05) by
Duncan’s multiple range test (1955)).
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BE Biobit WP R 2 BaH® g% (1:0.60 bp/g WP; 2:0.30 bp/g WP;
3:0.20 bp/g WP; 4:0.15 bp/g WP X 5: #I% o i8RECERENE KL
BEEE 5% KF T EREHE)

Fig. 5. The 2nd instar larval stage of Spodoptera litura treated with

Biobit WP (1:0.60 bp/g WP; 2: 0.30 bp/g WP; 3:0.20 bp/g WP;
4:0.15 bp/g WP and 5: control. Percentage of mortality followed

by the same letter are not significantly different (p=0.05) by
Duncan’s multiple range test (1955)).
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B Biobit WP 28 3 iilmifish# (1:0.60 bp/g WP; 2:0.30 bp/g WP;
3:0.20 bp/g WP; 4:0.15 bp/g WP R 5: #R o HRAEXFRENEKS
BIENE S KT TERTEE)
Fig. 6. The 3rd instar larval stage of Spodoptera litura treated with
Biobit WP (1:0.60 bp/g WP; 2:0.30 bp/g WP; 3:0.20 bp/g WP;
4:0.15 bp/g WP and 5: control. Percentage of mortality followed
by the same letter are not significantly different (p=0.05) by
Duncan’s multiple range test (1955)).
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RS B R R R R AR B ES (Al and Watson, 1982;
Stelzer and Beckwith, 1988) o Biobit 2—ME# 5 » MARRFHAK Biobit RTETH
#% s —EEMESH (FP) » B—MERTRMENE (WP) » LEa T ERR » SRR
B, AR » BUS (1983) HUEEEMEY 4 o Biobit FP # 1## » ZUREME  #2hatah
B > BORMHE 3 B 3 EASNITETATIREE » ZURHAZE o Biobit WP % 1 s 7ErREEBCREE s W 2
S 3 EEETS SR REEAL o i LS RAK Biobit WRRIERILTTIRMN IR » AR RE
SEAE A S BB EE S I S R B A S B s » ML (1983) K Hornby and Gardner (1987)
Hoks B0 o BB ER LB NBAKE » shi Morris (1988) FTHURERER o RILEST

B I R

7-1. BRI EF R MR o ok 200 £% o
L:pk Cuixi Tri&% G:#B E: L8R
Fig. 7-1. The normal cells of midgut of Spodoptera litura. 200%.
L: lumen; Cu: cuticle; Tr: trachea; G: midgut; E: epithelium.
7-2. $:fEBiobit 0.60 bp/g WP 24 /NRERHSRIRF B MR Bk 200 & o
Cu:six L ik E: EBpflR
Fig. 7-2. The epithelium cells of midgut of Spodoptera litura 24 hr after inoculation
. with Biobit 0.60 bp/g WP. 200X.
Cu: cuticle; L: lumen; E: epithelium.
[ 7-3. #:A4EBiobit 0.60 bp/g WP 36 /NER&RHBIG B M o Hok 200 &
Cu:¥pk F:fgpis M:jlA L:BE E: LR
Fig. 7-3. The epithium cells of midgut of Spodoptera litura 36 hr after inoculation
with Biobit 0.60 bp/g WP. 200X.
Cu: cuticle; F: fat body; M: muscle; L: lumen; E: epithelium.
B 8-1. IE#HBHIHRIGR-P B M o ok 200 {5 o
Cu:Zf; Fghie; G s E @ LEAEAE
Fig. 8-1. The normal cells of midgut of Spodoptera litura. 200%.
Cu: cuticle; F: fat body; G: midgut; E: epithelium.
8-2. $f& Biobit 0.12 bp/ml FP 12 /N2 RHCRIE B ME o ok 200 fiz o
Cu:xf: L:iple; G g E: LAME; M LA
Fig. 8-2. The epithelium cells of midgut of Spodoptera liutra 12 hr after inoculation
with Biobit 0.12 bp/ml FP. 200X.
Cu: cuticle; L: lumen; G: midgut; E: epithelium; M: muscle; F: fat body.
l 8-3. #:4& Biobit 0.12 bp/ml FP 24 /N2 BHEGEIGH BT o Bk 200 £5 o
M: LA F:fRIGEE s G 1 vhig s E @ BRI
Fig. 8-3. The epithelium cells of midgut of Spodoptera litura 24 hr after inoculation
with Biobit 0.12 bp/ml FP. 200X.
M: muscle; F: fat body; G: midgut; E: epithelium.
8-4. #:f& Biobit 0.12 bp/ml FP 36 /B2 BHEEIRA IR MIRE o BoK 200 i o
Cu::f ;MW G: g E LM
Fig. 8-4. The epithelium cells of midgut of Spodoptera litura 36 hr after inoculation

with Biobit 0.12 bp/ml FP. 200xX.
Cu: cuticle; M: muscle; G: midgut; E: epithelium.
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E EMBRES » BB » ENTEBAAATNG > F5LL Biobit 0.24~012 bp/ml FP R Biobit 060
} ~0.30 bp/g WP ZMBBTHAREHLR o
= sty R IRIE R 0 REREE R - TIRRARR DB > RIS SR SR 18 B. mori
g (Meimpel and Argus, 1959), O. nubilalis (Sutter and Raun, 1967), P. interpunciella
" (Kinsinger and McGaughey, 1979) H#EFHMALL o RRGER B MR B g B WK
FEMREIER B. mori FiE4HEE—3 (Endo and Nishiitsujii-Uwo, 1979) o 5&ZurhiA
»MMAHS2HE (Heimpel and Angus, 1959; Hoopingarner and Materu, 1964) Hy
W2 o YK > MIRRE » RERBED > AR RERIARUZSL (Hoopingarner
and Materu, 1964; Kinsinger and McGaughey, 1979; Sutter and Raun, 1967) o p gt
LRNBREBENES » BEREH4ETH/E (Heimpel and Angus, 1964; Ramakrishman
and Tiwari 1967) » AMARBL L EERH -

B GBRLENE » BAEBEESAL » RERAMMIIEER o i P. interpunciella B
!ﬁi’lﬁ Yo~1 MBS » FENMBERIRES 5 2/NEE - B LEERSHAR  4/MFER &
BRIRRE BN 5 16 /eSS » b2 T3 (Kinsinger and McGaughey, 1979) o E.
cautella BUERNE Ya~1 /A o LRMBEBRMAIAR 5 2/0FREk o L BMIRIZIRERCE 5 4 /Mg
% BRERAERNEAR ) FROBRZTEESES ; 8/ R » LHERRHEEEE ;5 16 NRER
» LB MIEST 2B » B 24 NS > BERERMMETC (Kinsinger and McGoughey,
1979) o G. mellonella FEEREIE 4 /NFHS » LEMIBRIZIRTLE 5 24 N5k - R ECHIRRE R
#P@eEd: (Hoopingarner and Materu, 1964) o P. orichalcea » B E 6 /S L
MEBRASELIR » 24 /NESA#EIFE (Ramarishnan and Tiwari, 1967) o gall EFThuE RAERER
WA EREZH PEABNRABRSE  TEREAMESE  BERE  RIELRRE
-1 NG e

2 £ X B
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THE EFFECTS OF BACILLUS THURINGIENSIS ON
SPODOPTERA LITURA LARVA

Chich-Yeong Su

Kaohsuing District Agricultural Improvement Station, Pingitung,
Taiwan, Republic of China

The mortalities of the 1st, 2nd and 3rd instar larvae of Spodoptera litura treated
with Biobit 0.24, 0.12, 0.08, 0.06 bp/mi FP and control were 95.0, 98.3, 97.0, 81.7 and
3.3%; 80.0, 79.3, 65.0, 51.7 and 5%; 20.0, 30.0, 10.0, 23.3 and 0.0% respectively. For Ist,
2nd and 3rd larval instars treated with Biobit 0.60, 0.30, 0.20, 0.15 bp/g WP and
control, the mortalities were 78.3, 100.0, 71.7, 55.0 and 5%; 73.3, 60.0, 63.3, 13.3 and
0.0%; and 53.3, 43.3, 40.0, 40.0 and 0.0% respectively.

Histopathological studies demonstrated extensive damage to the midgut in S.
litura larvae. The epithelial cells was possessed a high degree of vacuolization
and lumen of midgut enlarged 12hr after inoculation with Bacillus thuringiensis.
Twenty-four hr after inoculation, the epithelial cells of midgut had become
ditsended. The epithelila cells of midgut disrupted and sloughed into the gut
lumen by 36 hr post-treatment. No spore of B. thuringiensis was found in the gut
lumen and neither in the cells.



