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Control Effects against Mosquitoes Larva of Bacillus thuringiensis subsp.
israelensis CAB199 isolate according to Different Formulations
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ABSTRACT: Among 18 Bacillus thuringiensis isolates with spherical parasporal inclusion from soils, B. thuringiensis
subsp. israelensis CAB199 was selected. It was showing over 90% mortality against Aedes aegypti and Culex pipiens
moletus. It was confirmed that this B. thuringiensis subsp. israelensis CAB199 isolate also had a insecticidal activity
against Culex inatomii that was occurred in the marsh. Because most of mosquito larva were primarily situated or
shifted from under- to surface water, we need to select long floating formulations on surface water for controlling
mosquito larva. It was tested the pesticidal and control effects in the laboratory and wetland with two formulation
types of B. thuringiensis subsp. israelensis, for example, wettable power (WP) and suspension concentrate type (SC).
Laboratory test showed that SC formulation type was relatively faster and more effective against 3 tested mosquito
species, C. pipiens, Aedes aegypti, and C. inatomii. Otherwise, the control efficacy of SC formulation type was more
rapidly appeared against C. inatomii in the wetland.
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U] HAlE A7 T2 4SS o= 35t
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Table 1. Bioactivitiy of B. thuringiensis isolates against Aedes aegypti

Bacullus thuringiensis strains Mortalities”

Bacullus thuringiensis strains Mortalities*

1 CABI165 -
2 CAB166 +
3 CABI167 +
4 CAB168 -
5 CAB170 ++
6 CABI171 +
7 CABI172 -
8 CAB177 +
9 CAB179 ++
10 CAB181 -

11
12
13
14
15
16
17
18

CABI83 ++
CAB184 -
CABIS85 ++
CABI186 -
CABI88 ++
CABI189 -
CABI190 -
CAB199 ++
B. thuringiensis subsp. israelensis +++
B. thuringiensis subsp. morrisoni +++

* +++: Highly effective (Mortality 90-100%); ++: Effective(Mortality 70%); +: Lowly effective(Mortality 50%); -

(Mortality 0-50%)

: Not effective

Fig. 1. Phase-contrast microscope (x1,000) (A and B) and Scanning electron microscope photographs (C) of spore (S) and
crystal (C) shapes of B. thuringiensis subsp. israelensis CAB199.

M 1 2 3 4

Fig. 2. SDS-PAGE analysis of parasporal inclusion of B.
thuringiensis isolates. M: Standard Marker; Lane 1: B product;
Lane 2: B. thuringiensis subsp. israelensis CAB199; Lane
3: B. thuringiensis subsp. morrisoni PG-14; Lane 4: B.t.i.
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Table 2. Montality of Culex pipiens moletus, Culex pipiensi pallens, Culex inatomii, Aedes aegypti against CAB199 isolates

(105 cfu/ml concentration)

Mosquitoes species cfu/ml N Mortality(%)
Culex pipiens moletus 10° 60 100.0
Culex pipiens pallens 10° 60 100.0

10° 60 100.0
e . 10* 60 100.0
edes ae 11
&r 10° 60 100.0
10 60 93.3
10° 120 100.0
10* 60 100.0
Culex inatomii 5
10 60 95.6
10 60 90.0

Table 3. Behavioral characteristics of 2nd instar larva of Culex inatomii and A. aegypti

Behavioral characteristics

Culex inatomii

Aedes aegypti Significant level’

o o underwater 0.0+£0.0 12.7+14.4 0.156"°
Principle distribution(%) NS
surface water 100.0+0.0 87.3+14.4 0.156
N. of locomotion to surface water(n) 11.0£1.0 90.0£75.3 0.143"
Time of existence at surface water(Sec.) 300.0+a 21.0+14.3 0.000”
* Values represent meantSD. t-test in SPSS version 17.0
™ p<0.01, and ™ p>0.05
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Table 4. Behavioral characteristics of A. aegypti larva

Behavioral characteristics Ist Larva 2nd Larva 3rd & 4th Larva Significant level”
Principle distribution underwater 38.3a 12.7b 8.0b 0.000”
(%) surface water 61.7a 87.3b 92.0b 0.000"
N. of locomotion to surface water (n) 34.3+£7.0a 90.0+£75.3a 231.7+48.6b 0.009"
Time of existence at surface water (Sec.)  22.5+22.1a 21.0+14.3a 23.2+15.9a 0.927™

* Values represent mean+SD. Different letters at values in rows show significant differences(One-way ANOVA, Post hoc tests

by Duncan) in SPSS version 17.0
> ™ p<0.01, and ™ p>0.05.

Table 5. Culture-media condition of B. thuringiensis subsp. israelensis CAB199

1. Inoculation volume 0.5%

2. Air flow 0.2-1vvm

3. RPM 100rpm

4. pH 7.5

5. Culture media composition Glucose 1%, Yeast extract 0.5%, Soybean powder 0.1%, Malt extract 0.2%,
NaCl 0.2%, K;HPO4 0.04%, MnSO4 0.0001%

717k & s ol oLk  F7te] BARORE
Aol7t gl Ao SRk ST, 48 glol EAfst
I 9l ARES A Auolds ofEnldRT]o) B
ARG A BE7E SEG0R)OW ZAsT glglon]
OESES|0] AL B 212 HE Sulo] ZAS
9lol, olpEnRIET] §5 719 Smiglo] RIS Gl
RAo= BT Table 4). $1] AW Hol, mr|454
AE gl TEHARRAE AAE AT S7o] E o
AXZHEE RESIAL RS s AR FH A
ao] AMSSRE Zo] B7195T AALe] =EATS B

2= glom] ool B WARTE ¥ 4 91 Ao A%
T ES nHGE0R 248 S0 $o] EAEks Akl
R, YUk nEAA o B85S AR
aha o AR o Fa WA 9717 29, 38§30
She AL nes) 2 u, TakAel 57195 WAl glo]
AAe} gute Melsh o] BoAolet & 4 glrh

B, thuringiensis subsp. israelensis M|&0l| = 2|

21 H|w

Aol w2 A5an 9 YA anE 15| Ysf B
CAB1Y w5 g & o= Sh= vidE vixE Alsst
Ak o] F59) v AL U 2 2 Glucose 0.5~1.5%,
yeast extract 0.3~0.7%, soybean powder 0.05~0.15%, malt
extract 0.1~0.3%, NaCl 0.1~0.3%, K;HPO4 0.02~0.06%,
MnSOs 0.00005~0.00015%S E3sH= F5HjdE xS

o] &3l=d], B.ti. CAB1997F2] A=84S Yehl=
GEashe] AgEee F7H717] g8l & sol A
o vk HiR|2Adol whet wiekelS ShEskgic) iR
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A2t 50% HratAlz AR} shick AdrsiAl=
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ethoxylated monoether with sulfuric acid, sodium salt,
sodium bis[20 ethylhexyl]sulfoccinate, polyoxyethylene
nonylphenolo] AREE| oW, 34|l = 10%2] Brioll &5
A2 whitecarbonS AMLSIFH oW, SI3A=E  sodium
bis[2-ethylhexyl] sulfosuccinateE, FAMA|Z Lignosulfonic
acid®} sodium saltS I 6, 73} L2 202 AP} 3k
8K & = U= A 2ol AR FFell wE AolA
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A Uehde & o 3ok a3 FEiE 2GS8eE
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Table 6. Composition of Suspension Concentrate (SC) formulation of B. thuringiensis subsp. israelensis CAB199

Bti 50% SC

Code Composition % Note
Bt Bti 50 a.i.
Nonylphenol, ethoxylated, monoether with sulfuric acid,
MBSC sodium salt, Sodium bis[20 ethylhexyl] sulfosuccinate 4 Wetting and dispersing agent
Polyoxyethylene nonylphenol
IPA Isopropanol 30 Conformulant
Water Water Rest diluent

Table 7. Composition of Wettable Powder (WP) formulation of B. thuringiensis subsp. israelensis CAB199

Bti 10% WP

Code Composition % Note
Bt Bti 10 a.i.
W.C. White carbon 1 absorbent
EPB100P Sodium bis[2-ethylhexyl] sulfosuccinate 1 Wetting agent
SLS Lignosulfonic acid, sodium salt 1 Dispersing agent
Kaolin Kaolin Rest diluent

Table 8. Comparison of mortalities of Culex inatomii according to the formulation of B. thuringiensis subsp. israelensis

1DAY after treatment

3DAY after treatment

Formulation ) . ) .
Mortality(%) Abbott M Mortality(%) Abbott M

B product 10’ 144 76.6+4.9b 70.9+8.0ab 94.6+4.9bc 94.1£5.3b

B product 10* 145 96.3+3.2¢ 95.3+4.1¢c 99.1£0.8¢ 98.9+1.0c

Wettable Powder 3

CABI199 10 130 69.3+4.8b 61.8+8.5a 90.6+1.4b 88.7+2.8a

CAB199 10* 130 82.0+4.0b 77.6£6.5b 93.4+1.2bc 92.0+2.2ab

Suspension CAB199 10’ 144 99.1+0.8¢ 98.9+1.0¢ 100.0+0.0c 100.0+0.0¢
Concentrate CAB199 10* 145 100.0+0.0¢c 100.0+0.0¢c 100.0+0.0c 100.0+0.0¢

Control 105 18.5+6.0a 15.249.8a

* If the control mortality is between 5% and 20%, the mortalities of treated groups should be corrected according to Abbott’s

formula.

Mortality(%)=X-Y/Xx100, X= % survival in the untreated control Y= % survival in treated sample.
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Fig. 3. Control effect of mosquito larva in constructed
wetland by B. thuringiensis subsp. israelensis CAB199
formulations.
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