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RE: HERMBEYARRL BITYGETTHEY S AT ITH, & WRA Bacllus thuringiensis
subsp. israelensis, TRIFR B (HZ=LFRFELAINTHR) WHEBIER ( Chironomus kiensis
tokunaga) WITEFIRRPERITHIFE. W E R, By PSE2 Fil 187 XHIE BB EL 3 840 iy
LCq {24h) $rBI% 24.2 1 32.6mp/L. XTRHERIBE IPSS2 HTHOE BRI T 20, RBEBE+
WRAEE . FRERMSEREATH. MERBSNBEAZNAEFNKA, P82 X
BR AR AR D, BXBEAEEEL, TERFNEEHN AAERE 10d; FEA
BT 15C ~ 30CH AL, B 8 4h MM BRI HEFE S0 EH. HIFFRE 35T,
Bri SERAN M MBFURESE S 16%; B pHME 7~ 11 6f, PSR2 B /M 66.7% FHEE
D%EF, HE pHINEEITHRE 16%; E—EMRSIREHE (KT 30 £/100mL) FEEH
P82 R HIAE, [BHHHEERT 30 £/100ml HEHETREHEE. ARREREER
W E—ERAT, Bu MEREREEEE BTG,

XRE: B2 FRITHUATI WA, £98E, HEER, KE

FESES: 930.99  IEIRIAEE: A IEEHS: 253-2654 (2004) 01-0017-05

A STUDY ON FUNCTIONAL CHARACTERS OF BACILLUS THURINGIENSIS
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Abstract: Aimed at feasibility of microbiological control of Chironomidae larvae in sourcewster, Shenzhen, China, the
fnctional characters of Bacillus thuringiensis subsp. Iaraelensis to Chironomues kilensis tokounaga were studied for the first
time. In this study, biogssays were carried out with third-instar larvae, results showed that the LCyps (24h) were 24.2
and 32.6 mg/L for Bacillus thuningiensis subsp. Jaraelensis 1PS82 and 187 respectively. Tests in fermentation of [PS82
show good correlations between toxicity, cell density, dissolved oxygen and spore-forming phase. The tests on environ-
mental factors influencing toxicity to Chironemus Miensis talamage showed thet sunlight is the mool important factor,
shostening the half life of Hti from 21 days in dark to 10 days; temperature vanations (15 ~ 30°C } caused no impact on
toxicity, but 35°C increases 16% of larvae mortality. The toxicity of IPS82 is relatively insensitive to change pH deviated
from 7 ta 11, due to drop of larvae mortality from 66.7 to 40% , at pH of 3, to 16% ; its toxicity is stable in low larva
density { < 30 larvae/100mL}, but over the density, the higher the host density, the greater the dose required . The
study indicated the feasibility of using Bt 1o control Chirononws kiiensis lokunaga .
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B ( Chironomidae ) S5 3B ( Culicidae) [E]JE T E ( Dipera) K AT H
( Nemarocera), HHB3,000 55Fk, ' EHH THFZR, ERHKETERFRERDE
e, HOIFS Rt ABKIREEA KN, Ky RERam, SEFEDEEHAERN,
A{UERKBURE 157, FEEREFROEBLARR, BEAMMEARNY—KEEY,
BA T EMNBKEMOK R P EA W BRETRAF BN EIEETEE, 58
IR ( Chironomus kiiensis wkunage), o REEBUESEFD, TEHKIF TR BB
%, BEHSHERIAFHENTL2EE, MEYHEREAR. €2, BTH%&.
AR, BTEKRKEZRBERA, FesTHRFEUAI T ( Baallus
thuringiensis subsp. israclensis, TIFF Bu) 2 HBHFRABFHENEEMEYEK . X
BHFHEEPI R AAHRASEMNMARRBIES, eXEEefE LG 5%, JxrE
FEA YRR EE RIFEeiD, BBl eR Bu fERMR, BRI By #
FIHEBFF LM B f HoAb e S Rp BER R IR A B AT, SR EBiAEHR
A, MBI SR LIRS . BE Al (1981) 1 Maria (1999) MBS, Bu
SR PR & LB R LR RS, AR FF B S S SR A2 10
~ 1,000 {52 (Kondo 2, 1995)!,

HIRRTE EHR R KRN R AP IR T REME, ABPFEX Bu KB E R
1PS82 1 187 Xf FEMIR B AU BE AT HL e, HEXT IPS82 107~ FF AR IR v 49 R BERAE
HEEENBHWERAT T IRBHR,

1 #ES5HFE

1.1 Bkl

Bii MIPRHEREBE IPSS2 H Pasture BFEAT (35) B4, B187 WEREHEIIRA OB
YRR E R
1.2 HHEE

PR SO T s AR BB 5 8h, B ImL B FHUMA P F B (500mL
TR, 8 S0mL), 30°C, 2,500 /min. &ZBE 36h, KEEH KSR
1.3 SaBhNENRE

BRHEREBEXANE JHBREERAKETHEERE, & R O FOHEAR
BHEW® 100mL, FEHPREN 3 FHEKEORY, FAERiEyS., SMFMEA 3 Ba
H30 4%, B 260CHEANER 240 REFHAE. BMEESERE 3T PiITHRESAXM
B, A Abbot AR HHEBEATEHFERILEE, RAR/ND_RETHBEPKRE
mﬁ[ﬂo
1.4 ZEESEMR

FIBBRE 1.2 T ERE, EARRERET MW Z BN AR EE (CFRWRE
B EGE) . REEWENY pH A (WTW330 B pH 2 {) fisMESE (SIS i@
HWMER), FEEARBEARCRA, RERKRT. FHRAKBEREN. K8
RS, ArBIXE 24, 36 1 48h MR BEMHETT B A Y E o
1.5 REN®AER

B YEREVEE R Omg/L, 3% 1.3 #HATEPWE, oHBETF 10, 15, 20, 30, 35T
TE%, MEHEERE B dhHEFXTBH,
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1.6 pH X ¥NEIE ,

¥ 40mg/L ) Bri R OAEEE] pH 7510 3. 4, 5. 6. 7. 8, 9. 10, 11, ¥ 1.3
1.7 AOEEXNBAHER

FEA0F 80mg/L RIS, WEO HFEEHE S K S, 10, 15, 30, 60, 90,
120 #1150 5%/ (100mL), HAA#&H5 1.3 [,
1.8 R A SRR RRAMAIN E 75 %

HRBEMED SOmg/L /5, —FMRAEE; B—WoBTSHERET (8K
HEFEEKS), AR 10 BRERSE 3 50 B L4 .

2 BER5iT

2.1 BaIPS82, BH187 ¥ {eiBidy M

B 1PS82 2N Bri #nME W@ ¥R, Bil87 RITE R 1978 £ 1 B IPSS2 71 BAlE) FILEIE
ERAMPESE, BENE-FRBERELBEES BB B
Chironomus kitensis tokunaga SE1TEESJINE, BiIPS82 F S Py
187 ) LG (24h) S}HIH 24.2 F32.6 mg/L (WK 1), o (waly | 242 2.6
ZehE A RS TR EEAREE SRR 4.8 7.0 Slope 2.64 2.26
x10'CFU/mLo  Bei XtPES { Culex pipiens pallens) . %4 r 0.988 0.970
(Anolheles sinenses) FFUL ( Aedes albopictus } 0] LCs,'ﬁ;}‘
B4 0.55, 2.05 716.37 x 10°CFU/ml. (Chen et ol. 1985)"® | HTFILEARE By BOELRR
R ERK 10 5, s 1 £, HLEEEY 3%, R AL (1981),
Maria (1999) X HABIE SRR B3 S B ML 4k, BulPss2 M AL M b
Bul®7 B %) 60% , TLAFEET B A[EEERABURM AR, S E T RE RS

TERE B 5 ) T
2.2 PS8z ABEEIRTR

% PS82 RIS SRR RS AR, 1
HUMEBBHITIE, KRBV (6h) E 8 J
FREES IR R SR, BET®2 5 e £
B BKH AT 8. 2um, ERHEIE 5 I
WENT S, EAREEERRRS, & |, 8
BIERIE 1.0pm RIS R, KB 2B Bl e S
SR HIRSE; 24h £3TE BB A 6 12 16 20 24 28 3 36 42 48
KT®, —HERANEHRY SR, o
B2 1.0x 1.5m, 5 ~SBRGELIRIE 1 REEbic b (RN, pH AERATEL
BRI 4 0 (R 7 R A, B2 90 B < W, - R, o pH

058 L.2pm; KB 28h WA R, R2 THABME Bi IPSR2 55 A LC,
FRASERL; ch NEBLR AL &8HE ) M 3 48
BEIEE (1.9 x 10°CFU/mL), XBIEIF LCso/mg/L 69.30 4.2 173.7
TR S AT IR R B 95% ; 38h S5, slope 385 2.64 183
EEVRE TR, FREFHEE, 2 ! 0.982 0958 0.584
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id7E PS8 3 pH B BEFLE 1, pHERFEE BT FaY, memeEnEtk
JERM (16-~24h) MIEWHRBEENART TR, ERTERER (24~320) SR,
7E 28h Bik AR, DIEFREE FHMNBRME T, & 24, 36 1 48h 4+ B B R B, 3t
REEBGRAITENRE, SRNE 2. A 24, 36 7 48h # LC, 4 319 69.3, 24.2 F
73. g/l DA ESSRKBAT B AEFR ., ARG REYVHE, HFHEKEEF, &
HETFEVIMEE,
2.3 IREEREE. pH X IPS82 B AWM

IR pH T 40me/L TPSB2 K BEREBRIINT 3 W26 MBI d FE T 36847 T
WizE, FHFRELM T893 BAMTE, SFRIE 2 f1FE 3,

100 ¢ 106
" 80 . 80 |
¥ a0 - W 60 |
= 4
W40 - B o4 b
o=
& g0l 3 ot
0 I L T_—-ﬂ-—-;‘_h_, o o o o f
10 15 20 25 30 35 0 4 6 5 10 12
#C pH
B2 AFIEEEBEX By B &0 B3 FIRIFAE pH %1 Bu % 1t m
= Bi 4bERE, = Ay o B LB, o MHEH

AT B (950 B 2. %fERZHR/KIE 10CH B2 IET:, BT ISTHHR
RERFE. RS, & ocifa m28IET; 15CH, 93BT 50%. WHEE
[5C ~ 30CTEER, BETMARN B 3 EWMITIAN RARE S Y 35CaT, Bu fEAHT
ML HILTEFEE 16%, BRARMTHREE 66%, HITEB4H, Atwoed (1992)
FUHBEEX B T A BERW, KIBIAMEM B BB FRESIE MBI
BB BIHTE R AR, Sinegre (1981) A4 19C ~ 33C 28 Bu X Cx. piliens #
HEE, MESRE AN,

W pH X B RISIRECHBEE ., WE 3R, X4 pH7E 3 ~ 1054k, 2045
TTERA EFAMAHE; 6 pHI BIETEAR L 10% . X ERALBILE L) b 7ERMET
WHRZ AR, BRUINEX BN, 7 Ba G EEASD, pH MHHE 7 /M 1
Bf, LB M 66. 7K E 0%, EpH3 NAT-REA16.7%, XFHBE T HX
i pH BB BN EUR, FRRIERMINEMEAMNEMENREE, XF By XHBl 4
HMAVERRM, Mulla (1985) AN, pH BT 8 WAXER Bi MEN TR, X5k
RERLE .

2.4 HOFEXT IPSS2 #FH IR

B 100mL HFHF, LhREE N 5~ 30 &0, 40 F1 80mg/L By 1FF T LT BLFET %1y
AREREENK, BARNLREEAYW B 95, METENFAE, £ 60~ 1504
MEEEEN, ACFEERTEEE, 150 K0, O0ng/L Bi fFRMFRTE T 15.3%,
80 mg/L i FIE 31.3% . IEE R A Becker (1993) $1370Ri4 d BIIT R —Ba ™,

2.5 BHAXERIIHFRHOE D
BEHRMA, ARFIA DI ABET (EEFRTFBEMEN) fiEewEe,
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10:009)16:002Z(d], YCEEIRAF — MW 4 ~ 9 x 107Lux, BRIBIFIES 1.2 x 10° Lux, H 4
RIEER 2~ 6% 10° Lux, EXFERLBEMNT, BTEERATHERSRHEE
HEASEHAEEE CLES), BXFHEN FREE, SuaH1R, HpREN 224;
MEZABEERT A THRRE, EFHWRE 104, 199 5EAXLHER. Bu FHAD
BIRE FHIRMEARR, ) Becker (1993) MHIREIEE—FN,

100 1GG
gg BO
® £
% 70| W 60|
5 60 | 8 w0
? 50 | =
] 0 | . &~ 20 |
30 1 J— PV I | 0 N
0 20 60 g0 120 150 0 5 10 15 20 25 30
B/ (4/100mL) 1/d
M4 EMEGNREEY B BANER s Y B MTEMEEREAR
o dDmgfl., -5 8mg/L o HY, m HAN
3 £

X3 REN TR RIK BREELL RIS Y A E BB, BulPS82 MSf R A E L
PR, EERGE 1065, HIREE —f%. Bul187 5 BlPS82 MEE Ji B2 60% , i
B B AREZ AR RA BN ER, AYEMARE, SURKSEHNERN
Witk. Bu IPS82 TR E A BE 36h AR AT, NEOMETHERERE. FHBAE.
BRANRFENG N TMZ B EEFMHR, BulPS82 BERI A TIEMTENE, KEHZ
RERWZAD, E5ZABA/KE pH S44MF M, 7EAKRFE TR A TEGEERE
Wet, HAAGRERETERE,

¥l B A FHRINAA P SHMEMSTR DR, Hsl,
BEXW
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