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HEEFEU AR R ( Bacillus thuringiensis var, israelensis de Barjac,
PAF3SMB, 1 %R, ) RGoldberg (1977) MULEF] NegeviyiX i & R B 55
BHENF TR, %de Barjac(1978)K%E, BEHzg T B I i M14(H,), *
HRSAERELMES R, RAZSFEE-CRMAEH AR & B ¥ & W
ko BIOTTHEEBLIR, WEEFRSERALSETHBENS HIRE, RIAEXN S
GHEFRBANTERSD, MAESHHMNEGT. XRIBTEEILETHEZFRRS
HREVEW, MIEETRTRRAENEN LRFIME, ABIERE R,
BREEIBAASABBIHRLMIFIRB.L, WY R TE RN BE e %
AHRE, HEZARRELENRBRR.

ik RBHEHEN. TMTEHAE B & ArST MHiBTRE D AR Mk
R 18, M 1980FEFFMMMFTHII B4, IR AEHIT T LKA, 45RIE P,
BERRGHENRRETHRAKLES RN, TN2HESDY, BE6a. #§s,
=8, AR £F. KE, FREMNESEE EFARENI FE A R, —£%
REMIZE, FLRERM. 19814FE11H, EEERRIAEHEEBAFALEY, 5
S AR—BEHEB LI, BRI R,

BRI N, B, BHERS HX—TiAEMPEER, T2TURR KBS %
AN EEREF. BERNER. &, 25, MAETUREIRGE R L0
et WRB.LI, , HARGBBTIRE—FRIE, AN T, THEEEA N
B BINEREMPIEHNEEREGHA, FRKIEEZETRN.

BB T—ELREBENWE. RS, BT —HIE, STHEXERRSEM
MARX, AR ZHMRRCRUR, UMERTEL %,

BHTRIVKERR, FAREHRERMESR, #HiLHE L NEE,

WHE
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FELE x B L
(P L kFREEFIANF)

HEETHEUCT BN AITTERILR, FLERSHBTEIGRE. &N
FI19794ETFE Bt BRI HAA TIE, RERBRIFHE.

1. Bl @A REMEBKIKR I EY, B RN ( Culex pipiens
fatigans ) , BEURI ( Aedes albopictus ) o BEILFIIK ( Armigeres subalbatus )
1—4@hd, HEFREOER . SRFIHME, FBHBRER. ARFR, %
B =R S R BFE R IREE ( LCeo ) 4B Ne X 10%E /ZF. 2xX10°WE /&
ARIx10°EE /" EA(E1).

2, BAMNRGRIRR M, HEB¥Bir. BRI s, SEMRRKEROE
FWEydppm, 3Ri1A93.2% ¥AEHZEKEOFEARETRE, 2ppmE-H
T]3%92,3%., k .

3+ RERETB.LLENBRNFFERET—ERBN, T EHBENF
BiifAE. BENYBEBEERETAHBRATHE DRATNE. 19°CUTHS, &K
RAYE, 22—28CZHAINER, HERZRTFR.

4, Biti BN FE AW ( Coptotermes formosanus ), i #KkE ( Philosamia cynthia

ricing ) . EHRM—BIDRIHL IR, RIAHMRGBBOR HOEES —#.

5. Bti @lfFRARM. HAHEHI ~30'F, FREHIAGFRE, RINED
218, 292, KHE, KPHs—24/MERIRED., YREREIICHE/EH
B, BB THRE, —ADRETAD, ABIER, BHERAFRCTHEIERH, &
HTFRENNERRIER. RNAFEHRSHAERREIEE, LRITTHE,
ZRREEN. NFEIRTEIFTEBH T EETE, ETHEACKERE,
FRESR, RS E. AEHAKDRER, EXEBRET, THRHEF
BLEmBERk, TRER, SEHREE, BHTRELSRIELER X, N
MREFET, X—HFARESHAETEN BRI E 4 BOREBEL.

e ARBREVIORELE. Wh e ML ST AR, K SRk R
( EOREIR) 198048 4 R LB E, MRS TANE,




EVEF Y
-
. 7o
3—;
I
15N 6'0 -

7

4
40 |- Ny
S

30 /
2.¢x

ol Y 2 T VS TR YURN) UV SN VN WY U WY GV SN WV W S
7C 2224 16 18 30 32 3.4 36 3B 40 421 44 45 48 50

F &R RE

Bl HEEHEUEFHEHGHBI SRS =R Fod ( 38) RTNREXR
a. BitEEE Armigeres subalbatus y=—2.586+2.430x
b. G Pi Aedes albopictus = -2,206+2.161x
c. BHERIEY Culex pipiens fotigans y = —2,814 +2.188x
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(1) e, 1083, AR ECEMNG &, H¥EUR.

(23 de Barjac, H., 1978, Une nouvelle variété de Bacillus thuringiensis trés
toxique pour les moustiques: B. thuringiensis var. israelensis serotype 14,
C.R.Acad. Sci., 286 :(ser.D): 797-800.

(3] Goldberg, L. J. and Margalit, J., 1977, Bacterial spore demonstrating rapid
larwfit;idal activity agéinst Anopheles sergentii, Uranotaenia unguiculata,

Culex univitaitus, Aedes aegypti and Culex pipiens, Mosquito News, 37:
355—358.




43 Garcia, R. and Desrochers, B., 1979. Toxicity of Bacillus thuringiensis var.
israelensis to some California mosquitos under different conditions,
Mosquito News, 39(3): 541-544.

(5) Panbangred, W., et al., 1979, Toxicity of Becillus thuringiensis toward
~dedes aegypti tarvae, J. Invertebr. Path,, 33: 310-347,

Preliminary Studies on the Control of Mosquito Larvae
with Bacillus thuringiensis var,israelensis

Pu Zheiong Liu Ju Pang Yi
{(Research Institute of Entomology, Zhongshan University)

1. Both products, liquid fermentation produced in our lab. and industr-
ial powder produced in Wuhan, possess the greater toxicity to the larvae of
1st-4th instar of Culex pipiens fatigans, Aedes albopictus and Armigeres sub-
albatus. The LCsy in 24 hours were about 4x10® bacteria/ml for C. fatigans,
2x10* bacteria/ml for de. albopictus and 1x10°bacteria/ml for Ar. subalbatus.

2, A small-scale field trial was carried out in the manure pits and po-
lluted ditches containing Ar. obturbens. A 93,2% mortality within 1-3 days
was brought about by a concentration of 4 ppm with respect to volume of water
in the manure pits, and a 92.3% mortality was brought about by a concen-
tration of 2 ppm with respect to the volume of water in the polluted ditches.

3. Water temperature exerted a moderate influence on the effectiveness
of B.t.i.. The mortality increased as a rise in water temperature and
somewhat decreased below 19°C, but no difference between 22-28°C.

4. B.t.i. did not demonstrate toxicity against the Coptotermes formosan-
us, Philosamia cynthia ricini, Pieris rapge and aants.

5, After spreading the B.t.i, powder for 15-30 minutes in the water, the
infected larvae exhibited poisoning, spasm of the body, and most larvae di-
ed within 8-24 hours., When dose had been increased to 10® bacteria/ml, the
test showed the greater toxicity to C. fetigans with 100% mortality in 60
minutes. Meanwhile, our test also demonstrated that the larvicidal activity
of B.f.i. was associated with the endotoxin in the crystals and it did not
produce the heat stable exotoxin. The dead larvae usually floated on the sur-
face of water with darkened to black-brown body color and became shap-
eless and rapidly disintegrated. The histopathological study on the C. pipi-
ens fatigans showed that it involved the loss of integrity of the midgut ep-

ithelium as a result of the swelling, vacuolating and final bursting of the
cells.
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BICA IR E G A LA R ( Butiio ) DU AR B SE B AT B W,

A P A A Iy P AR AN AR R IR A T PR R NTIR L i R L,

H{ristE, KA TAECBTETE, Aoipkianeg AKEEL, WIETIMEs Ritid

. HsEslh, EARFIRRER AAE. Uil R, fREEIRG BAIREE, JKERSE b gl

By FRATERRRETG. MEZHLHN, R IR A (R T, TRIRERHE X HEl

RV RE S LR O A RS B — BUR A AR,

H M19774EGoldberg By sk 1Rl X SR #h d o B3 I IR MR B, RASKE, OB X A
RS, MY EL—%RE(de Barjac, 1978; TyrellZE A, 1979), &
SCAURR E D I A M 2R 1T 5 T o
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WREIAREEM N T, MR, AR, HEERE. S48, K, L
HRKEHR0.5%, PA1.6BIERBEBBE AR (-LHREm ) Hl k&R,

sy A B SR IARC AN A A F A R4 % IR IS B METT. 4 LA
FHMBED, EHENEEGEHEAKEE, WREEE,

v.pIREER E T, WRREEI R —3HERE, 4 5 WAEED 40%KOH
(50.3%HlB)M6%a—2iEr. 85, BULEE ALK N,

SEB AR B IR R McGaughey FiChu(1948) 5k k1T iR BT 3% 48— T2/1NRY
FRERUATREBRPEN 7 ¥ LEENASCREERYEIHER M.

B—pERNB B RosenbergfCarlberg(1971) Fik, HEFe24. 48, 7T2/NH
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L, TRERASERE—~4H, ETHMEHATHRE,

TR ERMIT®R

—., EERE

L%, ZRERESHEAL LAK, FTRANEREERNEEEIAR. &
THAEEREBEFE LREATEREE, A6, D8MHE, L85,
BERERK, BT EREIEZEBRMIR, HAMAEREERR, HFHERER, #
HZEF R, EREGEFEE D, BRER, 5 BRERARTR,.

2VEFRME BT, PRBEA, BRI, i T Rk, 22—
5.8X1,2~1,3%XK. BAAME, MHIRFRD, BAHFEEIFTAIULE—R R G5
w, 2R EaIEERR, (LE1.2)

3.JuTH., KWL, —wERMEER, S—mrdaftnmidk. RABRRE
LB ER, BERdac, RERaG, FRAEE, ATHI—-ENEEHSR. K
HFERHERER RN, KADR3.5-4.5%1,2~1,688K. (E3.4)

1.3 %, BEE, FXEFE, KPH1,9-2,0%0,9-1,283K. (E6)

s Rk, WHERE, 2%k, MErHEREEE. (H5)

= EinwE

"8 ¥ B, SEMTMHOELRBEFTHESHEK, RILES R
M. RIVh, FHEZBIRERE, APBERS, KRt ARHE, b+ ++,
MBAKBER + +; RREEE. HBH, BEXEE. K. tHE, 81
s BERE, KEEMENR FRBENKECE, FHEE R B ENFE.
(E7. 8)

= BREBE

ERNESFFFERAE, E L BMER R PAERRG, IRERSE. 12—
40°CHEEALR, [HEI28—32°CHEH. 20CUTAERKSEE, 35°C HEKBRE, B
Dk, pHUT.OHREH, pH5. 0 T ARBEEERER.

kKEHE, ERAARABERS, EEFRRRERE L, ST CTHE.
BERHE2—4NT, FRBEREFHRE 4—6/NH, FHRSHER; 6 —10/RE, 4
BRI 160, KBS BERAERKRS, FHRERGTE 2408, KEHE
MIBTIE, WTFRAREN, BREFRNEEs 12—48/0 K, ABLEBRSER
%, EDRTHCER

BR, XFHNTFHRESRRE 0 B, 5 Rl B H L5 WS
X e 3 I A E O EMMBENE, A5 55 H189TFIONR—6OAB BT i R
#184F(de Barjac, 1978), REMRA, Ml AN MEBAMEE, T E LN A1
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SLTFIEAN, EH IR R EIN M IR 180T M R IR B BN AT (ER A, B
#, 1981), XWHESEKRFARE X, BEARKNETE, ESharpeFiBaker 1979
EHREHD 18tk h B Har 200, WAVED, XHBERETHES R B E T A
Ko Bii, R €45 EANN BB NEEE BE—A S 35 0F 4 Bk, X
MBI HBREN L. BIENENSIHEE/SH—ER5.

W, L 5 0 A B0 R0 B8 e

ENETERBLEET, AABOTRY AR 3, & 7 Boaa, w8,
RIS B HIR LS, WBRIFHHRR.

1LEFRERT EAE K%, #E0.3%, 4 W F0.3%, NaClo0,2%,
K.HPO, 0,1%, %jg2%, pH7.0,

2 EREETTERE

wROEE RS |
;
WE O ER |
R
RRRZSHT |
— 7
| mgm(ssxsem) |
 RESREE
;
| ETHE fRRRRE
;
¥ i
(60°CTHERTIH)

o EEMFPEMIREE, ERERIL-SER RREETIRE PR
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(1) ZEHF ik, 1981, /L MXa @FERERNE ) RIBE 54,4 % ik,2103):
311—317,

(2) de Barjac, H., 1978, Une nouvelle variété de Bacillus thuringiensis trés
toxique pour les moustiques: B, thuringiensis var. isroelensis Sérotype 14,
C. R. Acad. Sci. 286 (ser. D): 797—800.

[3) Mcgaughey, G. H. and chu, P,H., 1948, The egg-yolk reaction of aerobic
sporing Bacilli, J. Gen. Microbiol., 2: 334-340.

C4) Rosenberg, G., Carlberg, G. and Gylienerg, H. G., 1971, Microbiological
assay of the g-exotoxin of Bacillus thuringiensis., J. Appl. Bact., 34: 119—
423.

(51 Sharpe, E. S, and Baker, F. L., 1979, Ultrastructure of the unusual crystal
of the HD—1 isolate of Bacillus thuringiensis var. kurstaki., I. Invertebr.
Path., 34, (3): 320—322.

163 Tyrell, D. 1. et al., 1979, Toxicity of parasporal crystal of Bacillus thurin-
giensis subsp. israelensis to mosquitoes. Appl. Eaviron. Microbiol., 38(4):
656—658.

The Morphological and Biological Characteristics
of Bacillus thuringiensis var, israelensis

Liu Ju Long Qingxin

(Research Institute of Entomology, Zhongshan University)

The purpose of our test is to determine the general biological characte-
ristics of this bacterium,

It can be easily distinguished from other serotypes of B.t.as its growth
cycle is longer, a little biger in size and pigment is produced. The bioche-
mical tests showed that the acetylmethylcarbinal and lecithinase were produ-
ced. Proteolysis is strong in gelatin (+-+) and in milk (+ + +) after 24 hr.
Either pigment or pellicle was produced. Acid was formed from glucose
and mannose but not from sucrose, cellabiose, aesculin and salicin. The
hydrolysis of starch was positive, Neither urease nor g-exotoxin was produced,

Most parasporal crystals of B.t.i, are rhomboid and a few cuboid in outline
and some crystals with embedded body were present but their nature and
function are still unknown,
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WFEAE BEH 3 B RRE
(@l kF Bk F TR )

w =

LR T L A s R i Bk i, B P (e ol P
7. BANA G IMIES s 1 ppmit) FHGRIE 2N, HUERTN (Culex ipipiens
fatigans Wiedemann). [ 20 fft & ( Aedes albopictus (Skuse)) 1 && h BT &
(Armigeres subalbatus Coquillett) 3 §¥4dt [-227488—98%, FU{BPE UL 4% W¥4)
R B (LCsy) 481, 1&%, 0.1325 ppm, 2H#, 0.1911 ppm, 3 %,
0.2780 ppm, A%, 0.4385 ppm, TFSNGIIHIE LM, Sppmpt B ik EICRE
TG /NN, SR A R TR B R TE 0090 A, T2/ IR I S RR100 8,

B.ti. TEEarsh B IR RS, R, WORIL 80% A BTl Al by L -k
g, SEAS %~ 8 fOFEEE, Wl i R YR

A

iy

B2 W ( Bacillus thuringiensis Berliner YEERMREE S —F E D
FEFCHBATEMSEE 0B, HREMTRE, BRF -2 KEBERE
( Liles 1959, Kellen 1960, Smith 1973 ), {HitE{K, 2 F & B f. 19774
Goldberge D) € e th & 2 g7k B IR 4 i HA AT e, R IgORn A2 it AR v BT95
ZEFFHEBEBONR—60A, A 31T AN KAER, % W X R ZEE( Culex
pipiens L) BF L RRF B HE ( Bacillus sphaericus ) B #SSII— 1 #30—100
& E43de Barjac (19782) ¥ AH B EITHLLOFER ** de Barjac(1978b)
BBt TR E BBOHTIRE, WEBRF. AL, HFRB.LTRA BRI IS I

o GTE L B EESE IR SN 4 ka0 LA 1930 0T SR ST RN REER IR A

BB TRAXFs, BKBE.
o o R T AAH%5S HONRE0A/WHO CCBC 1897.
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1 ( de BarjacksCoz 1979, GarciafiDesrochers 1979, Hembree 1980 ) & #;

WE, Hit, BREEDAEELETHB, 1, % &tk it Rd ish B 2 5t

BRI EE TITENE LB 538, . Btk HFHRXNTBREHRET &

FHEBEN(FER ), EFBARGBERNRERRATRGTOERE, EBE

BTN RN E B E. ASOEIE T ARG HERGHNE, FIARZELER

KRR, HEFRLBERA0DREERAFNELE, URNBHHELEFR
B, ASBEREB., REIR R,

BB 5 W

Bt W ARIB0ETREMNRRXTHEMRB WFLREFN b 45 B & F
B HEFFER ). BEK1 %, P 0.3%, NaCl 0,29 ,K,HPO, 0.1%,
HEHE0.3%, 3IR2.0%. pH7.2EH. REANEMRIALENT. HEMNTE
FE e, 28°C,T2/0E, FREY KHEFE,30+ 1°C,24/hN, BHRBEIBTEREESE,. &
26—32°C, 96/, BB AERE, HHEEREINI0B RIS RN, 60°CHT 6 /)
WEI . FERREE I EEENER SRR 20T/,

BEHMERIR S BE F & FE W ( Culex pipiens fatigans Wiedemann ) |
H YK *** ( dedes albopictus Skuse ) FnIRILPTIL ( Armigeres subalbatus Cog-
uillet ), HHBREF. AHES N, @H3%, BEWH5 %, BIFH2 %, &
RAEENREERA00EF, 48305, 2805 CHRBMA, 4B 3 24
AR EEGHBETE, RBES 2 —41 K,

BN R AT MR E 17, *Elﬁ%mﬁi@iﬁ%‘iﬁﬁﬁlﬁ%‘*ﬁé, b i KL
BRARRESEZR, UFKA/NIESR R ARNERHE00E, RE 5024,
48, 72FN96/NBY FARAJENEE, WRAHEE, SHEEBIELR, BHBOTEE,

_ B &4 R
(=) ZERBAME

(1 )XM=FREER. Bt @R B EN, YR MERRTLR 3
m\fwmmaﬁwé ERAH(EKL ) WRKRES 1 ppm, Z24NE, BFETE
5 598,2%. 88,3%, 97.5%s WIEHN1.5 ppm, BRI EIET-H1K100%. B
0.5 1 ppmE BR 24N SR8 EE S IR PT I 10 4k 4, BRI L 4tk
BERE, 24K HET. B4 BRaTEE PSR, MNRMB. ¢, FERK
%fﬁﬁaxaﬁo ﬁLm%ﬁa}\%a( 4°C ) RAELRRKBLLEBBER, & X
&ﬁﬁfﬁo e T A T
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