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Effects on Mosquito Larvae of Combinations of
Bacillus thurigiensis var. israelensis de Barjac
with Fertilizers

Hua-Son Lo Department of Entomology and Plant Pathology, National Taiwan University. | Roosvelt Road. Sec.IV.. Taipei, Taiwan. R.O.C.
Kai-Kuang Ho Department of Entomology and Plant Pathology. National Taiwan University. 1 Roosvelt Road. Sec.IV., Taipei, Taiwan, R.O.C.
Err-Lich Hsu Department of Entomology and Plant Pathology, National Taiwan University. | Roosvelt Road. Sec.IV., Taipei. Taiwan. R.O.C.

Experiments were conducted to determine the effiicacy of Baciillusthuringie-
nsis var. israelensis ( B.t.i.) in combination with some fertilizers against
mosquito larvae, Culex auinquefasciatus and Cx. tritaeniorhynchus. The results
of bioassay show that the effect of fertilizers on Cx. tritaeniorhynchus and Cx.
quinquefasciatus is greatest with calcium superphosphate, the LC; values being
2747ppm and 2193ppm respectively, whereas the effect is least with potassium
chloride, on Cx. tritaeniorhynchus and Cx. quinquefasciatus LCx values being
6195ppm and 9579ppm respectively. Bioassay was performed to determine the
effect of various depth of water on the mosquito larvae treated with B.t.i. The
results show that the effect on mosquito larvae is greatest with 0.5cm depth, the
LCy5 values being 0.03ppm, and least with 3.0cm depth, the LCs value being 0.09
ppm. Laboratory bioassay was performed to determine the effect of the
combination of B.t.i. with fertilizers on mosquito larvae, the effect of various
fertilizers in combination with B.t.i. on mosquito larvae is greatest with B.t.i.
plus second follow-up fertilizers, the LCy value being 0.03ppm, and least with B.
t.i. plus first follow-up, the LCsx value being 0.04ppm. A field model test was
performed to determine the effect of the combination of B.t.i. with fertilizers.
Larval mortality obtained by B.t.i. plus fertilizers was higher than that with B.t.
i. alone. The effect of various fertilizers in combination with B.t.i. on mosquito
larvae is greatest with B.t.i. plus basal fertilizers, the LCs value being 0.20ppm,

and least with B.t.1. second follow-up fertilizer, the L.C; values being 0.28ppm.

Key words: Bacillus thurigiiensis var. israelensis, fertilizers, Culex quin-

quefasciatus, Culex tritaeniorhynchus, bioassay.
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B, DIRERREE . B BRELY
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BBt EIEEIE & s B
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AL BERE AR B.t.i.

B—REE 48 100 ——  0.01-0.05
B—XEE 60 —— 32 0.01-0.05
BoXKEE 72 —— 32 0.01-0.05
B=XEE 60 —— 16 0.01-0.05

OB, ¢.1. FIACAHE 7235 i T 4 £ B R4RE (FH P
TREAEE 53)
TRER S ERE—-RER; £—XKE
BB B-REE; EZXRELHEERE, K
FEIMA1000ccEBEK M ERES , BEB.t.i
it 40.02, 0.04, 0.06, 0.08, 0.10, 0.20, 0.40, 0.
60, 0.80, 1.00, 2.00ppm*tEt11TBEEZB.¢.i.
KRIEHREH ; ABEEARE8em » 18,
Sem 5 =9.5emZ EEKEHNBRBREAT , &

SR EBA0ERRRINRZM R ; HiE
24/NRFIREUBRFE B, RAMAEARMES
LB o

KR SLRTR

— ~ BEAE £ O 2 AR A -
CRRSRREERE . BE. #ER
REESHAFRNEZHREEGS &2
EMREZBER (X)) BT - BIEHHER
YL Csof52193ppm Bt ZBE RINLCoofS K 2 2747
ppm ; 1M ZAEH =5 RINLC,54362ppm 5 Hf
BRI CooBh4914ppm 5 T $H AL EF = B 57 4
LCwf%6195ppm » ¥ B R EE9579ppm 5 B
PE 75 BE — RT3 SR 0 kh # P 1F 4 0 4 S8 B 3
RERB L Fedorova (1981) A=MER , %
KA E} (Culicidae) S1BFTHTE , BIH BB
BHREHE MRS R BB R EE
WP ZAERALL o 8 Rettich (1981)#§1 vo-
lume Actellic 50 (50% pirmiphos-methyl)
ECHIA50 volumel## ¥ (carrier) ™ » ¥—
MRICx. pipiens molestusFTTERYSCRE , %
T e 4 SR LCoofB » S EESZ (ammo-

F— REZNERE BIE . FCHABRUR =HRYZ 8T

Thble 1. Effect of fertilizers on mosquito larvae

Concentration ( ppm )

Treatment Mosquito species 95% Confidence

LCs» limit of LCy LCy
N-fert. Cx. tritaeniorhynchus 4363ab 2737~ 5953 15632
P-fert. Cx. quinquefasciatus 2747ab 1426- 3735 8416
K-fert. Cx. quinquefasciatus 6195b 4612- 8562 18051
N-fert. Cx. quinquefasciatus 4914ab 4018- 5808 12627
P-fert. Cx. quinquefasciatus 2193a 1721- 2599 3922
K-fert. Cx. tritaeniorhynchus 9579b 8447-12481 17170
(N+P+K) fert. 5915ab 5153- 6649 10636
(N+P+K ) fert. 12288b 8566-44588 69713

& AT THRT SR RSB RS BN EINAT F EEEER -
Footnote : Means within a column with different letters are significantly different
( p<0.01, by Duncan’s new multiple range test ) .
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nium nitrate) 1.2g/m’SHKRE » EXEES
JE¥ (combined fertilizer) 2.0g/m®» MLl
WEK T (sand) 4.0g/ m'B&ES » A
MR TMERHREB (Culex) BB, HR
BEAUE (Aedes) R, o Fedorova (1989a
) Finitrophoska (TS B BEEE 1) $f — L6 3 iy
fEREB RBEHEPATEE1~05% &
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B AEFRR (chemical regime) B4 TE ;
HPEET - (DpHEREEE.2-1.4 , (2)&
(ammonium) 8 & E1£3.121800mg/197 58 #1
B - (3BFREREIE T Aedes spp. S B AEKTRY
HE .
Ok B BB 7 ) SRR Bt S RE PO T s
HRRABEEEERE FE®K0. 5em,
decm, Sem, 7em > BHEGHEIB.LIEHY
R, M EE AR DS B EER S
(multiple range analysis) » FATERE#Ak
BHISREB. L WEZEEE T2 &
R(EZ) HEPLIOScmKBES R BIT ,
7.0cmK B RZ 5 5.0cmAFHERZ 5 fil3.0
em/KBRBRE - HUTREMWERE : 117y
BTE0.5em/K B HRIEBI /RN, BEY &L
AR A EEPREEDB.LL MR T, BiE
BB.LIRERE , FECERE - F3.0cmAS
B HREEIZERMET , MTASEAZB.LLY

EFHIIAKE, BEERERSB.L1 /BT
THE, R BEBORESRE Rz
TR > FTUASELE B BRAE o £67.0cmrk S
MR TENREENB.LLATEHE®EE , %
T&Xbﬁfﬂ?ﬁfﬂ&%ﬁiﬁ(scavenging) ) B
HIBARK ) RS AIRE , ERPO.5emk
R WA LIRS R — B, B R
A LASE B9 K 20.5em » FIET] U BER.
tiZEAE, 3 HAT DR KB ¢ 1. 5 i
T4 @i R o
(CIB.t.1. FIAERHE S F 4 £ 2 S e — B
BELL o
BtiEBERREEEESHEE , B
TR R R BETEYRER , &
FIREMER, BRABERTFREANSN, B
HBEEM KT (significant level)/NR0.01 ;
ERNEE - (DHBHFRENS , FiENK
MEFEEEB.¢.i B AIR » B B.t1 BE
EREBRBERET s HHEMB.1 NS
“REE (BE72ppm #RE32ppm) B R B
¥ ; ﬁLXB.t.i.ﬂDL%“ZYEHE(ﬁﬂEJASppm ;
BEAE100ppm) R R Z 5 E BB LI %K
REFE(RD) - AR, B.t.i BIRERE
MEREBR - QH =B RTS , FiaxK
TEREEEB. t.1. 38 #2158 P O 0058 B S S0 iy B
RBFHK s EREDB.t.. EBFEANES

K= REEERELYKBHVectobac(1200 ITU Ae ae / mo) BB RI DAY £ e E
Tabe 2. Effect of water depth on the mosquito larvae treated with B.t.i

Concentration (ppm)

Treatment 95% Confidence

LCs limit of LCy LCq
0.5cm 0.03a 0.00-0.05 0.03
3.0cm 0.09¢ 0.08-0.19 0.19
5.0cm 0.06b 0.05-0.07 0.12
7.0cm 0.06b 0.05-0.07 0.10

& AT R B BERSBRATE  BLw kTS TREEER.
Footnote : Means within a column with different letters are significantly different
(p<0.01, by Duncan’s new multiple range test).
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5 BAiLMEBZREBERZ (RZ) - B
BEEERELE « BIEE(1978) « ZHX
BB Y RAEFRAKE , KT HERED
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FInsh 8 Z B EN (Khawaled et al., 1988
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RS 7
Bt EBEFEAREEEEER , H
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W ARTNR0.01 5 = RERE - HEERK

WE , FrE MR AR EB.¢.1. B ¥ 68 B R
2, BEHBti. EBERNSRERSGF; H
HEPIB.ti LA REEBRRLT » KK
BB.tiMEEZREEKR  B.tiMEE—
REEWE » kBt MEE=ZFER Tl
B.t.i EEEANBREE (RM) - LA
R, BNGE7E MARERE R T > B.t.i EIEERR
BEBSRENRAOBER, CERER—
RERE o B FRE 8 RO R 85 $ i T 5
S5 - A B EE A (Fedorova, 1989
b) e

KR FEAFKERRE (EPA-80E3J1-09-02)
REREED » FEICRE -

%= RAEFBactimos(6000 ITU Ae ae / mg) BIEFKE M SRR = BIRYUZ £ M

Table 3. Effect of various combinations of B.t.i. with fertilizers on mosquito larvae

Concention(ppm)

Treatment Mosquito species 95% Confidence

LCso limit of LCs.o LCes
B.t.1. Cx. quinquefasciatus 0.05¢ 0.03-0.10 0.13
B.t.i. Cx. quinquefasciatus 0.04b 0.03-0.05 0.09
+basal fertilizer
+I1st follow-up  Cx. quinquefasciatus 0.04b 0.03-0.05 0.09
fertilizer
+9nd follow-up  Cx. quinquefasciatus 0.03b 0.02-0.04 0.07
fertilizer
+3rd follow-up  Cx. quinquefasciatus 0.04b 0.03-0.05 0.09
fertilizer
B.t.i. Cx. tritaeniorhynchus 0.02a 0.01-0.03 0.05
B.t.i Cx. tritaeniorhynchus 0.04b 0.02-0.06 0.09
+basal fertilizer
+1st follow-up  Cx. tritaeniorhynchus 0.04b 0.03-0.06 0.12
fertilizer
+2nd follow-up  Cx. tritaeniorhynchus 0.04b 0.03-0.04 0.06
fertilizer
+3rd follow-up  Cx. tritaeniorhynchus 0.05¢ 0.03-0.97 0.30
fertilizer

#: AT EATRRRKEE RS BEINR , E10 kT2 TEEEEZR -
Footnote : Means within a column with different letters are significantly different
(p<0.01, by Duncan’s new multiple range test).
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=r WA RETeknar(1500 ITU Ae ae / mg) EIEHHER I ST AR 2 4 Wik & — ARIER RS

Table 4. Effect of various combinations of B.t.i. and fertlizers on mosquito larvae in a simulated

paddy field (as model)

Concentration(ppm)

Treatment 95 % Con-

LCsx fidence LCs
B.t.i. 0.60c limit of LCs 2.69
B.t.1. 0.21a 0.44-0.85 1.98
+basal fertilizer 0.14-0.31
+1st follow-up 0.29a 2.03
fertilizer 0.20-0.42
+2nd follow—up 0.28a 0.77
fertilizer 0.21-0.36
+3rd follow-up 0.45b 3.17
fertilizer 0.31-0.67

i ATTHATERRKEE RSB , F1YKFITREEESR o

Footnote : Means within a column with different letters are significantly different (p<<0.01,

by Duncan’s new multiple range test).
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