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Susceptibility of Medically Important Mosquito Larvae and
Larvivorous Fishes to Abate® and Abate-S® in Korea
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Dong-Kyu Lee and Hyo Sok Yu!

Abstract - A study was performed on the susceptibility of Abate® and Abate-S® against 3rd instar
larvae of 5 species of mosquitoes including Anopheles sinensis, Aedes dorsalis, Culex inatomii, Cx.
pipiens pallens, Cx. tritaeniorhynchus and mosquito larvivorous fishes such as Chinese muddy loaches
(Misgurnus muzolepis) and crucian carps (Carassius carassius) in September, 1998. Cx. pipiens larvae
showed that the LCsgs of both Abate® and Abate-S® were 0.006 ppm. The LCqs values of this mosquito
species appeared 0.070 ppm of Abate® and 0.035 ppm of Abate-S® which were more susceptible than the
dosage (1.0 ppm) recommended from WHO. An. sinensis larvae appeared 0.009 ppm of LCs, and 0.025
ppm of LCos. The larvae of Cx. inatomii and Ae. dorsalis showed the most highly susceptible to Abate-S®
among the 5 mosquito species with LCs; values of 1.9 X 1077 ppm and 1.1 X 1077 ppm respectively, and
the LCys values were 5.2 %X 10°®ppm and 1.4 X 107* ppm, respectively. On the other hand, Cx.
tritaeniorhynchus appeared least affected by Abate-S®. and was brought 0.048 ppm of LCs, and 0.808
ppm of LCss. These two insecticides were much less toxic to the fishes than mosquito larvae showing the
LC; value of Chinese muddy loaches at 24.145 ppm of Abate and 10.750 ppm of Abate-S®. This fish
species showed that the L.Csos of Abate® and Abate-S® were 27.567 ppm and 14.775 ppm, respectively.
In case of crucian carps, their LC; values were 7.914 ppm of Abate® and 6.480 ppm of Abate-S®.
Therefore, the maximum safe dosages of the insecticides to the fishes were 8 times as high as the values
of LCys of the mosquito larvae. This study suggests that Abate® and Abate-S® demonstrated highly
potential insecticides for further larger scale operational integrated control in some proper aquatic places
if other aquatic invertebrates are also safe to the insecticides.
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X B -19983 9¢e] A dQeA AMAT 582 R7) (Anopheles sinensis, Aedes dorsalis,
Culex inatomii, Cx. pipiens pallens, Cx. tritaeniorhynchus)®] 33 7] %3 27| ZojF7ql n)Felx|
(Misgurnus muzolepis) % 2o (Carassius carassius)E A2 2 Abate®$} Abate-S®9] Z}pAl-g =
A}sled k. Cx. pipiens pallensoll T3k Abate®$} Abate-S®2] LCs= 25 0.006 ppme|gic). o] &2
LCos:= Z+zF 0.070ppm3} 0.035ppm o2 o] 5o & WHO2| A AJAFR% =4l 1.0ppme)| B]3}e]
W& =2 7pAS »dvt Cx. tritaeniorhynchus®] 53l o)3F Abate-S®] LCso3} LCos= 7+7t
0.048 ppm=} 0.808 ppm< ¥.Q) ¥V, Cx. inatomii®} Ae. dorsalis= Abate-SBe)| 71424l o] wf-$ o}
A LCyp& 217} 1.9x 1073 1.1x 107 ppme| g1 27 LCosi= 2H2zk 5.2 x 106 ppm3} 1.4 x 1075 ppmo)
et An. sinensisol] W& Abate-S®2] LCso¥= 0.009 ppmel o™ LCost= 0.025ppmeolgitt. o] F A
ZAE 2755 vlEte] n]Repx|el Hojd A3 F& 2AE Jehle] mlTelx]dl st

Al ek &b 3k Ao 38t 3} (Department of Biological Sciences, Kosin University, Pusan 606-701, Korea)
1A sty g etdiat -84 5313818 (Division of Applied Biology & Chemistry, College of Agriculture & Life Sciences, Seoul National
University, Suwon 441-744, Korea) .
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LCi2 Abate®oll A 24.145 ppm, Abate-S®l A} 10.750ppmo] 4l ™ LCso= Abate®el| 4] 27.567 ppm,
Abate-S®o| A} 14.775 ppme] v} Hoj o] 7 $of], LC;-2 Abate®el|A] 7.914 ppm 18] 31 Abate-S®oj)
Al 6.480ppmo 2 wlwH tA¥ Aoz vlelyit} Abate®2} Abate-S®E] Hojo] 3t LCso= 7}
Z} 19.898 ppm¥} 8.568ppm S 2. B 7|50l v]|3le] Frpide] o A epgiet B APAI} n)
etx] e} Hojol bt Abate®2} Abate-S®O| H e 27] §3F9 95.0% A AEx9 84 o
Ato g el o8 A FAHFF R A olE HAo R AEAE EAo o] &8k
Ex 50X )2 284 ubA| (Integrated Control) & 433} v} & §-8314 AL 4 9]

& 7heAE

2k

HMO| - oo, eid| 22, 27 §-Z, o] F, olH] o] E-S, 7144

FZ A 23 " des A 9st 72
o] A W 7Fege] bt 218 vIRE AT
o 3 AW 2718 713 glohs AMe] Patz
et al.(1996)°l 98] Bl v} gl $-8] HelllM=
2ol 7)o A4slz g9lem 7o Wil uh
2719] Aol s BRAAre] EAlE deod|n 3l
o B3] 2AFHEA A2 A M E Culex
inatomii®] ™hZA) (Ree, 1998) 0.2 ¢l3}e] 7]E2] A
EFTAE A5 g Ao 2= AF3)7] o8
AAolct. g YetellM e 215 2719 WA E ¢
gted 7t el o3 AFTAE T2 AAS $
o} Aol A WA E SEiM e §-FTA
E s o] iAozt & 4 vk vt
5 TAE AHA AMEEE Y ASAlE 27
5k ol B9 AL vRd 4F £AF
E7A % XA o2 BEA ) tlEe] W)
Aol EA-He =z HFEHo v} (Ree er al., 1981; Lee
et al., 1997; Lee, 1998). vj1} wale]oluf/fjEgl
o S35 7] (Anopheles sinensis)®} Q&3] dujj 7|
Z-q] 22wt 7 A v 7| (Culex tritaeniorhynchus)®] 2
AU =ollAEe LH;F Foke @ol A3
ol & B3l Wl @2 7 AZATL oln] &
L xAle 7Fx|3 ¢9)&o] Shim et al. (19954, b)ol|
28 Bgl v} glch olo) we} v FAYA} FEE
AEA oAl B FEtE AgH oz FA S A
FA S Tt Abgeo] astA Hx njE vR
g MRFo M A AHA AFAQ] Bacillus thu-
ringiensis israelensis A A 2] Alf-o] duizlslglon,
2%t v, A8 g3 Fdotr]el FrkelA =7
% FAldE ¢ ERH o £AFEAE HEA
€ H.o|: temephos(Abate®)E Ho| AMg-3le it
(WHO, 1988). temephos:= #7174 A2A 2 33 ¢
A8 AT LDs 3+ 13,000mg/kgo 2 7 SA4o] =
3] Yrow] Aol A= wj$- b Ete] 5Y FoF 1992
256 mgd AFHHE 25 Sl A¥H JeptA o
= Aoz wWHE Y (Laws et al., 1967). Al A B A 7]
T (WHO)¥E temephos 1.0ppm< 2842 ALY 4
&€& A3 (WHO, 1973). o]8igt &A= €=

I g el Aof 52 Fdobrlel Frto A Aedes
aegypti —ﬂ-—";‘—% —T;’—Xﬂ'é']-7] —‘H'&]—OZ] Abate® 10ppm—§— }ﬂ,
Saell Hol FF3te = (WHO, 1988) o|F A &
£ glE o|f+ Abate®7} 1.0ppm & =A== Al
A A G3ge FA gorn ApoME EHFZA) o
7] wjFolgli Laws et al. (1967, 1968)2 R v3}¢c}.
=3 temephost= 7 2ol = 2 o3Fo] gl Ao
2 d=lx e ol SRl A EelEzs
4712t 240 HA| oo (Rosen, 1972) o} s e
R FHEFE VRT SAERE AT R
2 o8z ¢le]A] (Worthing and Walker, 1983; Ree,
1993) temephos& ©]8-3le] ®71 K% FAF AAE
o o2 AFEA] ARgell v]ste] AeiA] mke FHaA
2 e 4 de Aoz A29w dn T 29
SINE TEE RIHET SAEE B3] ool Fol
A& temephos®] FAEANE BT o7} =Be] 9
o2 mr]8 BAEAex HIFAY HAE Y3 7%
ARE 437 st o] & A7) FHelq

Mz 3 ey

1. A8 &5H|

¥ Ade AHEE 2% AFAE /71UA
temephos A A 2. Abate® (American Cyanamid Co.)2}
Abate-S® (CESCO)E 4°C2] WY Alye] BA3 ALL
&l Abate®e] H-&AIHE<l temephosE 50%2] §-
A (EC)o}n] Abate-S®2] F-EAE-E temephos 20% £}
fenthion 2%¢| &A= §A4| (EC)e|c}.

2. 3MNE H R

Ao AR 5%F9] 27 2% 199831 9Y Fel
ofelo| M ANAH FFLSENE7) (Anopheles sin-
ensis), T2 X7 (Aedes dorsalis), o) }xn] %] 2 7]
{Culex inatomii), "&7+4 B.7] (Cx. pipiens pallens), -2
w7t 2 2 7] (Cx. tritaeniorhynchus)th. o} 5l An.
sinensis$} Cx. tritaeniorhynchus’= 73t QoA <&
o $AtelA olu] FUT ANE FIHE ol gake]
AR sk mAEH(15Xx25 % 15em)o] €e & 10%]
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AREE FFsE AAFEHY ice boxe] Yo =7
AFSAZ SRR o S 5] AFRAA 27]4}
£Z(40x50x35ecm)=Z &7 F 26+£2°Ce| g3
60+ 10%2 szl 1Y 124748] YWe {A5d
A 349 ¥ AREES Qo Ak w7]9) dL
2.0 BJE¢) %47} 971 ovbd pan (36 X 23 X 5cm)
o2 77 fFoz RIS ot F-F2Y 9
o2 FolAALR (AlkAtR) S} olu] A (LA P
E 10:19] H|&=2 Ao uM g $HE IE AL &
Z2] 7)o ule}l Gerberg et al. (1969)0] A A3 ¢fukZ
ol FF3r o). 8, Ae. dorsalis®} Cx. inatomiiz=
A ARl el e AHntgo] A HA A FFoz A
A 3lg o™, Cx. pipiens pallens= 7'd ZsiA1e] v}
gFoA FE2AHz AAsGe A-Y 2 HFE
Z ey (A F 8x Ho] 15cm)el] &5 &7 |
A2-9] ice boxol] gol APAlz utsiidh
7] o panel $AX F 8 3ae) A
dr| 73 3l BF3l & AT 9L o
Aesh Yoz ARSAdA AR&3ige £ AF
A z2F o] 27 BF 387 §E3& AHSs -
Algel] ALE3E FeolFe 27§59 4% A
A9l w]ze}R] (Misgurnus muzolepis) (Lee, 1998)2} 2
o) (Carassius carassius)®) 2Z0|gjc} o] o222 3
F 72 "ok = == g SAAM ERE A}
g3l AUT F WY SRskch 20 o F
£ 2 olgh] YT 4L oF wolo} ¥z 9
£ HolAARE Aol WY W TR

i

o

2o O rlorfe
2
o v

o]

=

3. zi=Md AH

APy AARAZ 7} 28 ez IHE =
71%% A¥EE W (WHO, 1970). 2+ AZAE
100%2. 3le] 1.0g& o] 5.0 ml o] gh-gol] L) A|A
527k wHkgE o8 94.0mle] o|elg2 10,000 ppm
(W/V)ez 3A3sled stock solution© & &3 o] 7&
oA o k&2 1,000 ppm, 100 ppm, 10ppm £ 2 3]
A S3A1A CrjAE-E AT 255 54
APL dulAdd A8E FAHE 45709 Fs =
2 A8 o} 500ml9] beakerol] 224 mle] ZF-4rof|
1mle] 7t AFAleed 498 Y1 wuksde. &
#, 50 ml beakero| = 25ml2] ZFH4F st} 257}e]2)
&2 o] F2 WLEE 537 3 9y &
T 52 AR ol Yol HAEL F 250mlE I
3 24A7HE<r 25°C 23 124]3ke) 2 s}elA
XEAFHE 2719 XAEE A7) A3t A
24A12F F AAbsE f-33 AAAH A FEE A 23}
oA AL 35S ¥l 7IS3te iR FAE
At £ A v Adeis 2L Foen gz
oA 10% o] X|AHge] AL W Fasisix

Korean J. Appl. Entomol. 167

AAPE Alxsigon, 7 o]3tq] 9o Abbott
4] (Abbott, 1925)e]] A g-3}e] A& A3

g HAo]fel i3t MNP =) FFAEH
TYs uhg oz ANt eon, AYL EpaE 47
(32 x42x20cm)E AH43sl3 B9 &2 10.0literS
¢ & 10,000 ppme] stock solutiong ©]-4-5}e] A 3
" 3509 v=2 2o AYd AHeE oR/E
259 wet 22 0mleld A AREl Yoo
o, v} A¥vid dxLe FI ulasie 2r4F
Y3 olF AYE =¥ 33 BRAYe sk A
s 27 5-%3 HAHo]HF = probit analysis (Finny,
1970el] S8 Z7Hseel HAEE olgshd LC,
LCso ¥ LCys gt& AbZE3te] vehid].
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1. 27| &0 it =50

Abate®2} Abate-S®] 5&9] wry] H-Fo H3k
LCso 3t W LCos 3t-2 Table 1el|4 B vie} 2o =
W EA8} 5 ZRM & MAEEE Bolx g
L= Cx. pipiens pallens §%2 0.070 ppm&] Abate® 2}
0.035 ppme] Abate-S®| A 95% X|AL-&& Helow
o] 5¢] LCs Zt-& =% 0.006 ppmo)gict. o83 A}
+ Lee eral.(1996)2] @A A7) He=) o35}
TALR| G 2] Cx. pipiens pallens +3¢] Abate® 0.25
ppmell 2]8] AMR|x| Gl wle} Zb2b 87.7%<2) 100.0%
o] AAME-E Bl ARy el A vepd A
olt}. ojulel| An. sinensis, Ae. dorsalis, Cx. inatomii ~1.
231 Cx. tritaeniorhynchus2] $-32 Abate-S®2]
0.808 ppm °]3} F oM EF 95% XAEE B
d), B3] Cx. inatomii®} Ae. dorsalis= Abate-S®9¢) 7}t
A o] wl$- Fold LCos 3t 77t 52x10763% 1.4
x 105 ppm< vtehy o LCy 742 2 1.9% 1073
1.1x1070]3)c} o] 7FpAL o] T 29 FAIE
o] 7] WA Fo| % B 2AHA] o), 2wl
A AAD Ax g ez FaFAE sl
Aoz AAEHEY oL o] AYe] 19850 =
A AFEddA 129 AEAE 25 AEA 6
ME »EFA ot A Hel”] wEeltt. An. sinen-
sis2] Abate-S®of 23t X)AVE-2- Cx. pipiens pallens2)
A Mg FAFSEed 0.025 ppmell A 95% X AME& B
dem LCs k-2 0.009 ppme]gict. vH, 552 =7
2ol Cx. tritaeniorhynchus= Abate-S®el| Z}4Ad o] 7}
A} dro}l LCso 3H2 0.048 ppme B o LCys 72
0.808 ppmol| A A=) o]2)3t A Abate-S®
o] HE&AJE Abate®#} fenthiono] % & w7
of A8l ZFpAe] vlmA G Flo V|dEHE Aoz
o 771t} (Shim et al., 1995a). 18}, B o] Al o}e] =
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ol M43 55 27l AT Abae®e] LCu 3
0.0001 ppm (WHO, 1988)2.2 7}5Ado] wj& o 7
202 ByHEgcth Abate®= F7]EAC F4rl & FH
n2 Agesrs} i AMeld sprEel Aalshe
Cx. pipiens pallensg} 72& 27] fFolx= Arxd o]
oF3l¥) = A8ro| g)t} (Daorai and Menzer, 1977). 13
ol & B3l FigotAlofe A 1966110 Abate®2}
fenthiong& A}4-&}ed Cx. pipiens®} AedesZ2] B7) §-
ZTA % ¥ FAEIAES Bow ALLI F
4dE B3R AL BRI ekA] E3hode(Self and
Tun, 1970). & AP A3}2 u]Fe], Abate®2} Abate-S®
o] F 57| FFod hE FAeide FH)
A A BZA7]F (WHO)N A AA8E 27] {374 5=
Q) 1.0ppmXEc} N AFxor 95% XAHEE B4l
TE AAR HE3Me=rE 1.0ppme] HES A
gtolw wete]o} vi w7l An. sinensisE W] E3 5
Fo) F 78 ARG £2& 328 A4NZ
5 ol% Aoz zAE,

=
=25

2. A olFoll st ZeM

Aol AHEE F 20 ol vl Hol
Lt Table 264 B ulel zbo] ®7) f-Fof Bls}e]
Abate®2} Abate-S® B Fol #x3] Y} =AL HY
o}. vjFetA]e] i3 Abate®2] LC, 72 24.145 ppm
0]l a LCso 32 27.567 ppmolgdem LCys 3
30.277 ppmo] S} =}, Abate-S®ellAj= LC, Fko] 10.750

ar
L

% 3 3 x Vol. 38, No.2
ppmo] 2 LCos 3> 18.501 ppme] e}, o] AbEA|2)
nlepx]ef] & LCs 32 14.775ppme 2 epystc}.
T, Bo]2] 7 Lol Abate® 7.914 ppm 21
Abate-S® 6.480 ppmoll A A& 1.0% =2 el
Abate®2} Abate-S®e|| 23t Hoje) LCys 3t 2zt
38.187 ppma} 10.438 ppme.& }epytT). Abate® 2}
Abate-S®2] Bojoll W& LCs= 22 19.898 ppmz}
8.568 ppmo 2 YejA Aubx o= w|Etx| v} 7}t
o] g vepdot o] gk Ze] £ FH2 temephos
AAAA ol Bl 2 aolfiol et 54 3
X+ Abate-S®7} Abate® Bt} o7t v 7}El Rowm
#2590 o] Abate-SPo| &l fenthion 2.0%
o] oJ3F wjFo= AJzbglct =¥ WHO (1988)el] <
3}, Abate® 200ppmol| A 27| A A o] Fel Gambusia
affinist} 3] (Lebistes reticulatus)dl FA 31 8hg
©1}, Swabey ef al. (1967)0] a3t HalollA] AHAS
Aol] MABLE= 4o (Salvelinus fontinalis)= 1.0 ppmol|
A 242200l AAFshAE akort 20ppmol A o
5o H2e HEohw Qo ey Lom Fh
A& nsA] oA ®7] §-3& FAE] $
8t Abate®} Abate-S®9} ¢FA 3 A4-& fle|ME B
o oheFat el ¢ AEEe dgk SA49%E 24t
dleqof & oz Beld Tzl B Ao ALg3
T Z9] Feolfie I F2 AV I e
An. sinensis$} o8] 29| Culex 27|17} AT Q= =
AL, AR ol Hol A3 oli=d # A o

= A

Table 1. Twenty-four hour probit analyses of toxicities for Abate® and Abate-S® against various 3rd instar mosquito larvae.

Concentrations are given from active ingredient in ppm

Species Compound Slope = SE
An, sinensis Abate-S 3.69+0.43
Ae. dorsalis Abate-S 0.78+0.10
Cx. inatomii Abate-S 1.14+0.13
Cx. pipiens Abate 1.53£0.25
Cx. pipiens Abate-S 2.21+0.25
Cx. tritaenior. Abate-S 1.35+0.16

LCs0(95% CL)

0.009 (0.008~0.01)

1.1 X107(5.8 X 1073~1.8 x 1077)
1.9%x1077(1.3x1077~2.8 X 1077)
0.006 (0.004~0.008)

0.006 (0.005~0.007)

0.048 (0.033~0.065)

LCss(95% CL)

0.025 (0.02~0.034)

1.4x 1073 (5.1 x1076~6.8 X 1073)
52x107%(2.6 x107°~1.5x 107%)
0.070(0.044~0.168)
0.035(0.025~0.058)

0.808 (0.510~1.624)

Table 2. Twenty-four hour probit analyses of toxicities for Abate® and Abate-S® against larvivorous fishes. Concentrations

are given from active ingredient in ppm

LCos(95% CL)

Sp. Compound Slope £ SE LC,(95% CL) LCs(95% CL)
M. mizolepis
Abate 40.41+6.86 24.145(22.531~25.020) 27.567 (27.164~27.966)
Abate-S 16.85+2.97 10.750( 9.092~11.706) 14.775(14.187~15.453)
C. carassius
Abate 5.81+1.37 7.914( 3.479~10.794) 19.898 (17.582~22.251)
Abate-S 19.18+3.47 6.480( 5.592~6.976) 8.568( 8.269~8.937)

30.277(29.501~31.796)
18.501(17.236~21.199)

38.187(30.737~66.737)
10.438( 9.777~11.877)
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Eoll A HsE: 27 /%59 95.0% AAs=
o] 8ujj oie] Fr= Fujelr m7]e] FEH v
(Integrated Control)& $]3F AA|H Q] Algoll= o] &
AAEAle] o7 Zer A FAFZEL] A8k
et F5 dFola of® o] vehtA] o I
2 EA & Aoz Btk gty B AAle

ZAL F o 2I)RF gAll oS {8314 AeE

ok

A A

o] AFF Y3 FANAM AHFFEY A
AL w913 pAIgErm T2AFPA L) uhaLE, fd
A, ApA, vkl s Al A=Y, FAASAE A
Fate] & AAAH v A A=/

A 8EH
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