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Abstract

Seed kernels of thiam (4zadirachta excelsa Jack.) were extracted with n-hexane after
maceration for 7 days. After solvent evaporation, thiam seed oil was obtained about 53.4% of dry
weight. Thiam cakes from first extract were further extracted with methanol giving 19.3% crude
extracts as viscous liquid. When Aedes aegypti larvae were exposed to oil and crude extracts,
epithelial cells of the gut in the dead larva was found to be broken resulting in a discharge of
cytoplasmics into the alimentary canal. Oil and crude extracts were formulated as liquid
formulations and two pellet formulations (sinking and floating). A toxicity study of these
formulations was tested against larvae and pupae of Ae. aegypti. The results reveal that only
liquid formulations were toxic to larvae and pupae. LC, values for the larvae at 24 hours were
403.6, 245.7, 518.7 and 283.5 ppm of oil, formulated oil, crude extracts and formulated crude
extracts, respectively; and for the pupae were 2691.4, 143.8, 760.4 and 3814.2 ppm, respectively.
The 100% lethal concentrations for the larvae at 24 hours of these products were 2,000, 800,
4,000 and 2,000 ppm, respectively. The larval mortality, oviposition and egg hatching were
investigated at lethal concentrations as compared to Abate® and control for 30 days in laboratory.
Abate® provided the longest residual activity, attained 95% (n=100) mortality at 30 days after
application. The residual activities for the oil, the formulated oil, the crude extracts and the
formulated crude extracts were 5, 6, 4 and 4 days; producing 85%, 86%, 95% and 79% larval
mortality, respectively. The residual activities of antioviposition of the oil and the formulated oil
were 30 days, while those of the crude extracts and the formulated crude extracts were not
exceeding 10 days. It is important to note that Abate® was an oviposition attractant. The mean
number of eggs throughout the study in Abate® was 83.9 eggs/cup, larger than 54.4 eggs/cup in
the control. However, the average lowest larva was 0.2 larvae/cup found in the Abate®, but not
significantly different from 2.8 and 3.6 larvae/cup found in the oil and the formulated oil,
respectively. The oil products were more effective than the crude extract products to control Ae.
aegypti in laboratory. Therefore, the oil products were tested under field conditions in two
locations of Songkhla province which were more abundant of Ae. aegypti. A double concentration
of oil products was used for field trials. The results showed that besides Abate®, the formulated
oil at 800 ppm can effectively control this mosquito for 2 weeks and is an alternative method for

controlling this mosquito.
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+21.2 +36.6 +4.4 +39 4.2 +12.9
12 43.4ab 84.6a 0.8¢c 84.0ab 4.8bc 37.0ab * 68.5
+26.6 +37.1 +0.8 +37.0 +3.1 +20.2
14 624a  36.6abc || gpe  1644a 4.0c 92.4ab * 56.2
+18.7 +14.5 +7.0 +64.0 +2.5 +36.0
16 25.6 94.2 2.8 33.6 5.2 188.2 ns 64.6
+13.4 +59.6 +5.3 +16.3 +3.3 +95.8
18 37.4ab  356a  1gp  152.0a 1.0b 104.8a wox 63.9
+21.4 +13.1 +0.8 +87.8 +0.6 +47.9
20 10342  28.0a  14b  139.0a 2.6b 140.6a ** 55.4
+55.0 +19.3 +0.9 +89.2 +1.6 +119.8
22 10.8bc 7382 11gc  72.2ab 4.8¢ 72.6abc * 413
+2.2 +17.7 +5.8 +29.9 +1.3 +31.0
24 76.8a 10742 ggp  26.6ab 1.6b 132.8a * 74.0
+38.3 +66.2 +8.6 +11.0 +0.9 +99.1
26 43.4 16.0 183 826 2.8 55.0 ns 96.4
+31.6 +14.0 +10.4 +58.6 +1.4 +31.0
28 426ab  602ab 4,  53.6a 22.0ab 146.8a * 62.0
+22.3 +32.5 2.3 +22.1 +16.3 +51.4
30 65.4 432 )3 86.6 4.8 1352 ns 68.9
+31.4 +18.1 +1.8 +38.3 2.3 +62.3
PREELER 54.4a 83.9a 6.6b 65.9a 7.4b 74.9a o 85.1
+6.4 +14.0 +1.3 +13.3 +1.7 +15.0
NMINAADI

1/ = :‘ 2/ ¥ @ A 1 @ 2 @ ' aaa 2 ad
Y1m88910 5 41; Y @0nuINuana1eanu Iuia 1aenuuaAnA NN NaaAnIEAy 95% (P<0.05) 1aels
DMRT t1/astioyadie33 Logarithmatic of X+1; * HANANNNADANTZAD 95%; ** UANAINNTDA

Nszau 99%; ns= not significant
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< Y @
Lllaﬂﬁx!ﬂ'l%ﬁﬂ LLa$ﬁ1§’eJ$L‘1J1/I® wadnnagey 30 U

v
Jumda $12ugn1i1/870 (meanst SEM)” F-test C.V.
L GH Auan ez’ Wi asada i MIANANEL (%)
N dudagl  dudeql
1 482a°  0.0c sop  0.0c 2.0b 0.0c *x 68.2
£180 0.0 1.0 0.0 +1.1 +0.0
2 56.8a 0.0c 2.4b 0.0c 1.2bc 0.0c kK 64.3
200 0.0 1.1 %00 +0.7 +0.0
4 90.2a  0.0c 58pe  0.0c 18.2b 7.4b ** 83.2
+453 0.0 3.1 0.0 +15.4 +3.7
6 7524 0.0b 00b  58b 4.2b 0.4b ok 93.2
+20.9 +0.0 +0.0 +4.8 +3.9 +0.4
8 2102 00b oy  0.0b 0.0b 2.0b #100.1
+8.0 +0.0 02 0.0 +0.0 +2.0
10 39.6a  0.0b 20b  0.0b 3.4b 1.4b * 174.8
£18.5 0.0 20 0.0 +3.4 +0.8
12 374a  0.6b 00b  0.6b 0.0b 19.6ab * 1503
+23.5 +0.4 +0.0 +0.2 +0.0 +14.2
14 56.6a 0.0c 0.2¢ 32.2ab 0.8bc 75.0a ok 82.0
+17.2 +0.0 +0.2 +19.1 +0.8 +31.4
16 23.4ab  0.0c 12be  140bc  02c 123.8a #1108
£13.0 0.0 0.7 £9.5 +0.2 +61.8
18 33.2ab  0.0c |4be  846a  0.4bc 73.4a ok 94.8
£189 0.0 0.8 481 +0.4 +28.8
20 97.2a  0.0b 1.0b  80.0a 2.6b 114.4a ** 71.1
+53.3 +0.0 +1.0 +54.1 +1.6 +95.5
22 10.2abc  1.2c 9.0bc 38.2a 3.4c 58.8ab kK 58.7
.5 +0.5 62 +12.1 +1.5 +25.0
24 66.4a  0.0b 0.0b  0.0b 0.0b 85.2a o 136.6
4344 0.0 0.0 0.0 +0.0 +75.5
26 322 00 6o 436 1.0 34.8 ns 109.0
+24.2 +0.0 +8.9 +31.0 +0.7 +22.0
28 39.2ab  0.0c |8  386ab  15.2bc 94.4a ok 70.9
+21.7 +0.0 +1.5 +17.4 +13.2 +35.6
30 so4ab 06 99c 69.2ab  4.6bc 113.2a ok 77.7
+29.1 +0.4 +1.4 +35.7 +2.3 +52.6
A 492a  0.2c 28c  254p  3.6¢ 50.2a ** 115.0
+6.1 +0.1 +1.0 +7.6 +1.3 +11.7
AINARBY

1/ = :‘ 2/ ¥ @ A 1 @ 2 @ ' aaa 2 ad
Y1m88910 5 41; Y @10 nuINuana19nu 1uia 1aenuuaAnA NN NaaanIEAl 95% (P<0.05) 1aels
DMRT t1/astioyadie33 Logarithmatic of X+1; * HANANNNADANTZAD 95%; ** UANAINNTDA

Nszau 99%; ns= not significant
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Y o ] { a 1 1% o3| Y
VniNﬁ 15 ﬁ]”ll!'J‘L!"IfUEJ\‘]ﬂ”IEJﬁ}”IUﬁ31Q1uﬁ1iﬂﬂﬁﬂﬂ%u¢]@1\1"] nasnagoUd1sunal 1 3 1,

2,3, 418z 5 dant YoIUFUAUFS SUNoLiDI Tav Tadeuan

$1uau liveagaaeriune/die (Means=SEM)”

GRERIIG Y] 17U 1 dlai 2 ddand 3 adlai s ddand
o

v 2,000 ppm 126°£0.6  7.3b42.6  24.1b+8.8 10.944.4 202b+5.7  31.2c+4.6

vty 4,000 ppm 2.6b£1.4  9.0b+2.4  15.5b45.1 17.046.1  30.9ab8.2  44.8bc10.0

W fuduFagal 800 ppm 1.4b+0.7 1476493  22.0b+7.8 12.0+4.8  249b+6.9  57.9abc+12.0

ﬁﬁuﬁu%gﬂ 1,600 ppm  1.3b+0.9  9.7b+#32  20.3b+5.9 71423  163b4.2  34.9bc£9.0

pz1UNn” 36.8a+22.6  66.2a+152 103.5a+23.3  25.7+83 46.1at8.8  59.7ab+8.6

AN 27.5ab+8.7 60.4at15.4 86.1at17.4  21.4+7.1 453a+8.1  70.0a+9.3

Ftest * . . ns . *

C.V. (%) 783 36.2 26.3 52.1 27.7 16.9

" v [
V1928910 10 51; 2 o nysnuanaanu luaeauifenuuana 19N 19adans =au 95% (P<0.05) Iae
7% DMRT t1)asdoyad07% Logarithmatic of X+1; * UANANNNADANTZAU 95%; ** ANAINI
anaANIzA 99%; ns= not significant
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v 9 Y
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Y o 3’ { a 1 @ I @
VniNﬁ 16 i]”ll!'J‘L!QﬂU”IEJ\‘]a”IEJﬁ}”IMﬁﬂﬂclLlﬁ”li‘Vlﬂﬁi’]ﬂ‘]ﬂ!ﬂ@ﬂ\iﬂ wasnagova1sunal 1 3u

1,2,3, 4uaz 5 dla YoIUFUAUFS SUNOLIDI Tav Tadeuan

J ]
Sugmitesgaaetunilndae (Means+SEM)”

mInadou 17U ey 2dda 3ddeand  addani s dland
¥ 2,000 ppm 0.5b%40.3  1.9b+0.7  2.8b£1.0  7.4abt3.1  162b+4.8  18.6b+2.3
1%133(1! 4,000 ppm 1.1b£0.6 2.2b+0.6 2.6b+0.5 9.4ab+3.7 24.5ab+6.5  32.3b+6.9
1‘313514??15%@ 800 ppm 0.7b£0.5  7.6b+5.4  1.4b+0.4  7.7ab=2.8  19.8b+62  45.9ab+10.5
ﬁﬁuﬁwﬁﬂgﬂ 1,600 ppm 0.6b+0.6  4.4btl.6  14b+0.5  5.1b+2.1  10.8b+3.5  24.7b+7.7
GRS 0.0b+0 0.0c0 0.0c£0.0  02¢£0.2  0.5¢0.2 0.7¢£0.3
AIUAN 24.8a+7.9 52.6a+12.9 77.4a+15.8 18.7at6.4 39.1a+7.9 57.7a+7.7
Ftest . . . . . .

C.V. (%) 120.3 63.4 50.5 67.7 41.5 25.0

]
= o

V1220910 10 91; ¥ d1dnusiuanaanu luaeduilifer funana 9N 1eaadanssau 95% (P<0.05) Iag
75 DMRTu1adoyaf 1873 Logarithmatic of X+1; ** LANANNNEADANTZAY 99%
druman1snaaeIvesgurulouilndloduyungududs Tass1uaulanaig
a o 4 2’ v o ' ® 1 '
Turdadauaidudinaseziun” 1aggANIUANADATZIZ1IAINARDT LHAZUANAINDY 1
A v o @ an o @ 4 Y] ~ = Y1 o
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o ' Y A v 1/
mmu'lwmqmwmumw/mﬂ (Means+SEM)

fINadeU 13U 1 dlai 2ddawi 3 ddand 4dlai s ddand
v 2,000 ppm 0.0c°+0.0  6.2b+3.3  253b+8.6  16.lctll.1 3494187  67.1428.2
vty 4,000 ppm 0.8bc+0.5  10.9b+£9.2  11.4ct3.4  17.5bc+5.3  25.5£10.8  47.2+14.6
1‘513514??15%@ 800 ppm 1.3b+0.5 14.8b+9.2  26.9bc+11.9 22.7bc+10.0  33.6+11.9  70.8+22.7
1‘513514??15%@ 1,600 ppm  0.1bc+0.1  5.6b+2.2 12.0bc£3.9  18.0bct6.2  36.6£10.1  83.9+20.2
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AIAN 38.6at7.9  66.7at62  70.lat13.1  27.7ab+10.8  46.6£17.2  71.8+23.9
F-test Hk Hk Hk ok ns ns

C.V. (%) 425 50.7 27.6 49.6 31.6 14.8

I H o o d' " o v Ja o ' and o At
Y192891n 10 $1; 7 @29nu3iuana1anu luaeduilifednuana N1 aannsLay 95% (P<0.05) 1agld
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~ @

DMRT; 111/a3dio3ad038 Logarithmatic of X+1; ** LANANNNEADANTZAU 99%; ns= not significant
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N Dose Mort. corr. Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
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2 400 43 4.8 100 43 49.6 1.8
3 600 62 5.3 100 62 65.8 0.6
4 800 69 5.5 100 69 75.8 2.5
5 1,000 84 6.0 100 84 82.3 0.2
6 2,000 100 - 100 100 94.9 53
Mortality in the control : 0%,  Number of interations : 4, Prob. (CHI2 = 14.3 ,df=4)=1
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LC Level of Confidence Range
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50 =403.6 0.95 285.7 <LC <563.7
90=1,412.7 0.95 847.7<LC <2,429.2
95=2,015.3 0.95 1,052.5 <LC <4,029.9
98 = 3,005.6 0.95 1,329.2 <LC<7,196.2

Regression line : Y = A + slope* (X - M)

A=5.3+/-5.790E - 02 53<A<54
Slope =2.4 +/- 0.4 2 <Slope<2.8
M=128 Heterogeneity = 3.6
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N Dose Mort. corr. Probit Total Killed Killed CHI12
(mg./1.) (%) treated expected contribution

1 200 38 4.7 100 38 35.1 0.4

2 400 76 5.7 100 76 81.8 22

3 600 96 6.8 100 96 95.2 0.2

4 800 100 - 100 100 98.6 1.4

Mortality in the control : 0%, Number of interations : 3, Prob. (CHI2 =4.2 ,df=2)=0.9



A S S o & Yy o '
MINNNANUINN 4 ﬂWﬂ'J"IiJLl]uWHm'ﬂQqulouaﬂﬁgﬁLﬂT’]ﬂQfﬁLiﬂzﬂﬁﬂgﬂ

61

Y
o 9

Wigaaetihuina 24 53119

LC Level of Confidence Range
2=814 0.95 58.1 <LC <103.0
50=1245.7 0.95 218.3 <LC<270.8
90 = 489.6 0.95 4409 <LC <559.2
95=1595.3 0.95 525.5 <LC <703.6
98 =741.7 0.95 637.2<LC<915.4

Regression line : Y = A + slope* (X - M); A=5.6 +/- 8.497E - 02

Slope =4.3 +/- 0.4

3.9 <Slope <4.7;M=12.5

55<A<56

Heterogeneity = 1
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N Dose Mort. corr. Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 22 42 100 22 19.3 0.5
2 400 46 4.9 100 46 40.6 1.2
3 600 51 5.0 100 51 55.3 0.7
4 800 57 5.2 100 57 65.4 3.1
5 1,000 75 5.7 100 75 72.5 0.3
6 2,000 84 6.0 100 84 89.1 2.6
7 3,000 97 6.9 100 97 94.5 1.2
8 4,000 100 - 100 100 96.9 3.2

Mortality in the control : 0%,

Number of interations : 2,

Prob. (CHI2=12.9,df=6)=1
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LC Level of Confidence Range
2=545 0.95 26.1 <LC <1059
50=518.7 0.95 411.2 <LC <647.7
90=2,116.2 0.95 1,532.5 <LC < 3,008.8
95=3,152.9 0.95 2,108.5 <LC <4,908.8
98 =4,937.9 0.95 2,997.6 <LC < 8,576.5

Regression line : Y = A + slope* (X - M),

A=53+/-5.228E-02

Slope = 2.1 +/- 0.2, M =12.9, Heterogeneity = 2.1

53<A<54
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N Dose Mort. corr. Probit Total Killed Killed CHI2

(mg./1.) (%) treated expected contribution

1 200 44 4.9 100 45 35.8 3.7

2 400 54 5.1 100 54 65.1 5.4

3 600 74 5.6 100 74 79.8 2

4 800 89 6.2 100 89 87.5 0.2

5 1,000 95 6.6 100 95 91.8 1.3

6 2,000 100 - 100 100 98.4 1.6
Mortality in the control : 1%,  Number of interations : 3, Prob. (CHI2 = 14.3 ,df=4)=1
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LC Level of Confidence Range
2=438 0.95 12.1 <LC<144.5
50=283.5 0.95 186.1 <LC <423.0
90 =909.0 0.95 595.3 <LC<1,420.8
95=1,264.9 0.95 733.2<LC<2,261.7
98 =1,834.5 0.95 910.9 <LC <3,883.8
Regression line : Y = A + slope * (X - M), A=5.6+/-6.377E—-02 5.5<A<5.7
Slope =2.5 +/- 0.4 2.1 <Slope <3
M=12.7 Heterogeneity = 3.6
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Abstract

A toxicity tests of original formulation (oil and crude extracts), formulated liquid
products, sinking-pellet and floating-pellet products from seed kernel of thiam, Azadirachta
excelsa Jack. was studied on larvae and pupae of Aedes aegypti Linnacus. A 50% lethal
concentration (LC,,) at 24 hrs. and survival of larvae and pupae at 24, 48, 72, 96 and 120 hrs.
were assessed by a laboratory dip bioassay. The results revealed that the oil and crude extracts as
well as the formulated liquid products gave high killing effect on larvae and pupae of Ae. aegypti.
The formulated oil product was the most toxic to larvae and pupae. Its LC,, for larvae and pupae
at 24 hrs. were 245.7 and 143.8 ppm, respectively. It suggests that toxicity of oil to larvae and
pupae of Ae. aegypti could improve the through the formulation process. In addition, the lower
concentration of test substance used the longner periods of 100% larval mortality obtained. For
instance, 100% larval mortality of the formulated oil at 800 ppm required 24 hrs., whereas at
1,000 ppm required 72 hrs. Survived larvae exposed to oil, crude extracts and the formulated
liquid products delayed the development of pupae and adults as compared with control (water).

A residual toxicity affecting laval mortality and oviposition of oil (2,000 ppm), crude
extracts (4,000 ppm), the formulated oil (800 ppm) and the formulated crude extracts (2,000 ppm)

®
were investigated for a peroid of 30 days as compared with Abate and water (control) in
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laboratory. The results reveal that the longest residual activity for 10 days was found in oil, while
the residual activity of crude extracts, the formulated oil and the formulated crude extracts were 9,
6 and 5 days, respectively. In term of oviposition effect, oil and formulated oil markedly showed
oviposition deterence, with average egg-laying percentages of 2.5 +2.3% and2.6 +2.0%,
respectively, throughout a peroid of 30 days. On the other hand, those of crude extracts and
formulated crude extracts as well as the original crude extracts were 21.2 + 15.9%, 23.5 + 16.0%
and 31.3 £+ 21.2%, respectively, which were higher than control with 18.9 = 7.8%. The efficacy of
the original formulation and formulated products mentioned above for controlling larva was
tested under a natural condition. The results showed that all concentrations of all products
provided 100% larval mortality at 24 hrs. Abate” required for 72 hrs. to reach 100% larval
mortality, whereas no mortality was found in control.

In addition, the study of average age period of Ae. aegypti stage in laboratory and a
histological study on a digestive system of the de. aegypti larval exposed to oil and crude extracts
was investigated. The results showed that the number of eggs were laid 70 £ 4.6 bubble/1 adult.
Larval stage had 4 periods to be composed of 1, 2nd, 3" and 4" period which provided average
age period 2 +0.0, 1.04 + 0.03, 1.02 + 0.02 and 2.7 £+ 0.1 days, respectively, while pupal stage
had 2.2 + 0.1 days before hatching to adult stage which male and female had 15.1 + 1.1 and 18.3
+ (.8 days, respectively. In term of histological effect, epithelial cell of the gut was damaged by
cell deformation and breakage.

In conclusion, because of its high larval toxicity and a long peroid deterent activity in
oviposition, it is possible to develope the oil of thaim seed kernel as a product for controlling Ae.
aegypti.

2. HyriAsa 149U 6 504
1. Havesnudnduazasniiusianon1ie liuogaate, dedes aegypti Linnacus

(Diptera: Culicidae) [Effects of Colored Trap and Some Chemicals on Oviposition of

Mosquito, Aedes aegypti Linnaeus (Diptera: Culicidae)]
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Abstract

Effect of different colored papers of red, black, orange and blue on oviposition of the
mosquito (dedes aegypti Linnaeus) was studied as compared with white paper (control).
Oviposition effect of detergent, venica, sodium cloride at 5,000 ppm was also compared with
Abate® and control in a laboratory. A completely randomized design (CRD) was used for the
experiment. Thirty gravid females of Ade. aegypti were released into an insect cage, 50x50x50
cm. in size. Each treatment was replicated four times. Egg numbers were compared among
treatments after releasing female at 6 days. The results showed that there was significantly
different (P<0.01) in the egg number among treatments of various colored papers. The largest
egg number was 297.0+£30.6 eggs/cup found on the red paper, significantly greater than other
colors, except the black color with the egg nummber averaging 199+87.5 eggs/cup. The everage
numbers found on the blue and orange were 76.8+38.8 and 115.5+62.5 eggs/cup, not significantly
different with white color of 91.8+103.3 eggs/cup. Detergent could completely inhibit
oviposition, without any eggs found in this treatment. Sodium chloride, venica and Abate® did

not inhibit egg laying due to no significant diffence in egg number with control.

Y
2. Wﬂell9@ﬂmﬂ1Wﬁ1@]@ﬂ1531\11ﬂ1m@\1Eﬁfﬂﬂ, Aedes aegypti Linnaeus
(Diptera: Culicidae) [Effect of Water Quality on Oviposition of Mosquito, Aedes aegypti
Linnaeus (Diptera: Culicidae)]
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Abstract
Oviposition of the mosquito (dedes aegypti Linnaeus) in water containing different sizes
. . . ® S
of fine, medium and coarse sand was studied as compared with Abate and control. Oviposition
in various sources of water including tap water, rain water, distilled water and natural surface
water was also compared in a laboratory. A completely randomized design (CRD) was used for
the experiment. Twenty gravid females of de. aegypti were released into an insect cage, 2 feet in
size. Each treatment was replicated four times. Egg numbers were compared among treatments
after releasing female at 7 days. The results showed no significant difference in the egg number
. . ®
among treatments of various sand sizes, Abate and control. However, the smallest egg number
was 41.75+£35.48 eggs/cup found in the control without sand in water, whereas the egg numbers
in the water containing fine, medium and coarse sand were 44.25+45.99, 67.25+48.09 and
67.25+50.27 eggs/cup, respectively. The largest egg number, 68.00£36.51 eggs/cup, was found in
®
water containing Abate . There was not significantly different in the egg number among
different sources of water. The smallest number of 36.50+39.89 was laid in distilled water. The
eggs laid in rain water, tap water and natural surface water were 51.50+40.89, 64.754+36.09 and
72.50£57.86 eggs/cup, respectively. In conclusion, the quality of water had affected the
oviposition of mosquitoes. Females ofde. aegypti did not prefer to lay eggs in the clean water, but

they prefered to deposit their eggs in contaminated water.
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(Azadirachta excelsa Jack.) Seed Oil on Repellency, Blood Feeding, Oviposition and
Development to Adult of Mosquito (dedes aegypti L.)
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Abstract
Effects of Thiam (4zadirachta excelsa Jack.) sedd oil at different concentrations of 400
ppm, 800 ppm, 2,000 ppm and 5,000 ppm on repellency, blood feeding oviposition and
development to adult of mosquitoes (dedes aegypti L.) were studied in a comparison with control
in a laboratory. Adults of A. aegypti were exposed to volatile thiam seed oil for 30 minutes.
Repellent action was compared by counting mosquitoes occurring on the topside of the insect
cage. After an arm insertion into the insect cage for 30 minutes, blood feeding mosquitoes were
counted. A plastic cup containing water was placed into the cage for oviposition of mosquitoes.
The number of resultant mosquito adults was determined. The results showed that thiam seed oil
was effective to repel adult, reduce egg-laying and reduce development to adult of 4.aegypti, but
not effective to feed blood on the arm. The most effectiveness was found at the highest
concentration of 5,000 ppm. At this concentration, the average numbers of mosquitoes occurring
on the topside of the cage, the number of eggs laid and the numbers of resultant adults were 1.7
mosquitoes, 235.5 eggs and 75 mosquitoes, respectively. In the control these were 11.5

mosquitoes, 1,226.5 eggs and 513.5 mosquitoes, respectively.
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[Effects of Some Plant Products on Mosquito (Culex quinquesasciatus Say.) Controlling]
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Abstract

Effects of some botanical products for controlling mosquito, Culex quinquesasciatus
Say., were studied in laboratory. A knockdown action was compared among 14% citronella oil,
13.18% citronella 0il+4.43% ecucalyptus oil, 100% thiam seed oil and water as control. Adults of
Cx. quinquesasciatus were exposed to tested volatile oils for 1.5 hours. The results showed that
the greatest knockdown mosquitoes were obtained from a mixture of 13.18% citronella 0il+4.43%
eucalyptus oil, averaging 84% of total tested mosquitoes (50 mosquitoes/cage). An average
percentage of knockdown mosquitoes of 14% citronella oil was 74%. Thiam seed oil possessed
rarely knocldown action against Cx. quinquesasciatus. The mean knockdown percentage of thiam
seed oil was 8.4%, not significantly different from that of 6.4% in the control. In addition, the
effects on oviposition and a survival of larvae were compared among thiam seed oil at 800 ppm,
thiam seed crude extracts at 2,000 ppm, temephos and control. Fifty gravid female of Cx.

quinquesasciatus were released in a cage (30x30x30 cm.), containing four cups of tested

substances. They were kept in the cage for 6 days to lay the eggs on each cup. A total number of
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survived larvae was counted in each treatment. It was found that temephos was the most effective
to kill mosquito larvae because of the absence of the larvae. Thiam seed oil and thiam seed crude
extracts were not effective to kill the Cx. quinquesasciatus due to no significant difference from

the control.
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Abstract

Effects of thiam (4zadirachta excelsa Jack.) seed extracts at different concentrations of
400 ppm, 800 ppm, 2,000 ppm and 5,000 ppm on repellency, blood feeding and oviposition of
mosquito (Culex quinquesasciatus Say.) were studied in a comparison with control in laboratory.
Adults of Cx. quinquesasciatus were exposed to volatile thiam seed extracts for 30 minutes.
A repellent action was compared by counting mosquitoes occurring on the topside of the insect
cage. After insertion the arm into the insect cage for 30 minutes, blood feeding mosquitoes were
counted. A plastic cup containing water was placed into the cage for egg laying of mosquitoes.

The number of mosquito larvae was determined. The results showed that thiam seed extracts were

effective to repel, to feed and to lay eggs of Cx. quinquesasciatus. The most effectiveness was
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found at the highest concentration of 5,000 ppm, providing average number of 1.7 mosquitoes
occurring on the topside of the cage, of 1.5 mosquitoes feeding the blood and of 7.5 larvae. In the
control, these values were 9.0, 6.0 mosquitoes and 70.0 larvae, respectively. Therefore, thiam

seed extracts should be further developed for mosquito control.

@ < g’ % ]
6. HAVOIETANANNNAATLIANNY (Lzadirachta excelsa Jack.) WAz i UNBUTLIMBAD
milla'qﬁwmty (Culex quinquesasciatus Say.)
UNAAED
Y
?fﬂmwams"laqqs"wmag (Culex quinquesasciatus Say.) VOITIANANYIVHUAZ U UIN
1< { o g’ %
IWAAALIANY (Azadirachta excelsa Jack.) NANMTNTU 1,000 ppm WANAVINTUHONTZINEY
Y = A A Yy 9 o 1 = = @ o
NINAY W azVQUs NANNGNTY 1,000 ppm Tudasraiu 1:1 Wisumeuiuasananey
gl % I Y A oy 1 Y Aa wvAa
gaziidwinaadzia1g1afedg uazinlar (ganlrvqu) luviesdJidanis
1 4 o g’ 2
MILANUNTNAADIUFUTUYTYU (Completely Randomized Design, CRD) 91UIU 4 41 61“;?}&1@{5]’3
3 o 09/’ 9 = o v & (] Yo 9 1
W deiunaduazinaiio 1191 50 A1 Feeglunsalasyleszmevssdarsnadouainaiuais
I M = = 1 v o A Y v A
voen39 tHunaiuiu 2 ¥ Tus feufeunants lalaedusmaugaiimzaAununs i
2 Y 4
NAIINAUFANIITNATOU UALHUDNATINAIIINITY 15 U HANITNAADINDIT HAIDINYY
Y < ) ] 9 = Saq Y
lasvarsdunarnnu 2 1 Tus hinugaumezaunuvesnsalunnninwuanlgarsnagou
v Y [ 4
TuyazMindamwuganumeAuunueansunae 14.2542.22 A2/059 Ha9010UY 15 w1
) A kY A 1 ] Y = o 9
NUBIUIUGIMMEANUDUYDINTUN T80 1UHIT 1.00+1.41-4.25+5.06 A/N33 TUNINuUAN 1%
d' 9 3’ 1 1w 1 d' (% o 09; £
drsnadey Tuvaeilminlamumainarinie 14.25+2.22 @9/n33 Tagaginistinigu

@ <]

‘W@Nigl‘ﬁﬂﬁnﬂ%ﬂ ﬁ‘]f LLﬁ%UQL‘UBé mwcmh”‘umsaﬁﬂwm‘uuamfmumaﬂﬁmm%n au13n
Tdgeimaylaa Tuvasidertuiiinduneuvesdu fis nazugue3sndae
Abstract

A repellent activity on mosquito (Culex quinquesasciatus Say.) of a mixture among
thiam seed crude extracts and oil at 1,000 ppm and volatile oil of citrus, peach and bluberry at
1,000 ppm in a ratio of 1:1 was investigated as compared to thiam seed extract and oil alone and
water (control) in laboratory. A completely randomized design (CRD) was used the experiment.
The experiment was replicated four times. Male and female adults of Cx. quinquesasciatus were
exposed to the volatile tested substances for 2 hours. A repellent action was compared by
counting mosquitoes occurring on the topside of the insect cage immediately and 15 minutes after

testing termination. The results showed that after exposure to the substances for 2 hours, there

was no mosquito found on the topside of the insect cage in all treatments, except for the control.
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An average number of mosquitoes was 14.25+2.22 mosquitoes/cage in the control. After 15
mminutes of the experiment termination, the average number of the mosquitoes ranged from
1.00+1.41-4.25+£5.06 mosquitoes/cage in all substance treatments. Thie value was 14.25+£2.22
mosquitoes/cage found in water treatment. In conclusion, use of the volatile oil from citrus, peach
and bluberry mixed with thiam seed crude extracts and oil could effectively repel mosquito Cx.
quinquesasciatus, at the same time providing aroma from citrus, peach and bluberry.
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Efficacy of Thiam (Azadirachta excelsa Jack.) Seed Oil and Seed Extract for Controlling
Mosquito Larva (Adedes aegypti Linnaeus)
Ekkarat Kaewnang- O*, Aran Ngampongsai, Soontorn Pipithsangchan,
Sanan Subhadhirasakul and Teerapol Srichana
Department of Pest Managemant, Faculty of Natural Resources, Prince of Songkla University,

Hat Yai, Songkla Thailand.

Abstract: A preliminary study on efficacy of thiam (4zadirachta excelsa Jack.) seed oil and seed
extract was tested against the 34" instar larva to measure a lethal concentration (LC,,) at
24 h and mortality at 24, 48, 72, 96 and 120 h. The results revealed that the seed oil was more
effective to kill larvae than the seed extract. The LC,, of seed oil was 403.6 ppm which was lower
than 504.4 ppm of the seed extract. The concentrations providing 100% mortality of larvae at 24 h
were 2,000 ppm of the seed oil and 4,000 ppm of the seed extract. In addition, we found that
100% mortality of larvae was achieved at a lower concentration if a longer period of contact was
used. The concentrations of the seed oil at 800 ppm and of the seed extract at 2,000 ppm resulted
in 100% mortality of larvae at 72 and 96 h, respectively. Larvae which survived from the seed oil
at 200 ppm and the seed extract at 400 ppm delayed their development to pupa and adult stages as
compared with control (water). It indicates that seed oil and seed extract of thiam can inhibit
molting process of mosquito larvae. Therefore, they can be developed as products for controlling

larva of mosquito (4. aegypti ).

Keyword: thiam (4zadirachta excelsa Jack.) seed, oil, extract, larvae and mosquito (4dedes aegypti L.)
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Table 1 Lethal concentration (LC,) of seed oil and seed extract from thiam (Azadirachta excelsa

Jack.) on mosquito (dedes aegypti L.) larvae at 24 hours after application

Treatment LC,, (ppm) Fiducial limit

Lower Upper

Seed oil (n-hexane) 403.6 285.7 563.7
Seed extract (methanol) 504.4 376.8 667.1
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Table 2 Percent mortality of mosquito (4dedes aegypti L.) larvae at 24, 48, 72, 96 and 120 hours

after dipping in various concentrations of thiam (Azadirachta excelsa Jack.) seed oil

Qil concentration Larval mortality (%)
(ppm) 24h 48h 72 h 96 h 120h
200 32 42 51 63 72
400 43 60 74 79 83
600 62 82 86 89 91
800 69 97 99 99 99
1,000 84 97 100 100 100
2,000 100 100 100 100 100
3,000 100 100 100 100 100
Control 0 0 1 1 1

Table 3 Percent mortality of mosquito (4dedes aegypti L.) larvae at 24, 48, 72, 96 and 120 hours

after dipping in various concentrations of thiam (Azadirachta excelsa Jack.) seed extract

Extract concentration Larval mortality (%)
(ppm) 24h 48h 72 h 96 h 120h
200 22 32 62 83 86
400 46 67 86 93 94
800 57 78 84 93 96
1,000 75 83 94 98 99
2,000 84 92 95 100 100
3,000 97 98 99 100 100
4,000 100 100 100 100 100
5,000 100 100 100 100 100
Control 0 0 0 1 1
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Table 4 Pupation percentage of mosquito (dedes aegypti L.) larvae after dipping in different

concentrations of thiam (Azadirachta excelsa Jack.) seed oil

Pupation (%)

Oil concentration (ppm) 24h 48 h 72h 96 h 120 h

200 0 1 2 2 2

400 1 1 1 1 1

600 0 0 0 0 0

800 1 1 1 1 1
1,000 0 0 0 0 0
2,000 0 0 0 0 0
3,000 0 0 0 0 0

control 16 26 39 56 66
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Table 5 Pupation percentage of mosquito (dedes aegypti L.) larvae after dipping in different

concentrations of thiam (4zadirachta excelsa Jack.) seed extract

Extract concentration Pupation (%)
(ppm) 24 h 48 h 72 h 96 h 120h

200 3 12 13 13 13

400 2 4 5 6 6

800 1 1 1 1 1
1,000 0 0 0 0 0
2,000 0 0 0 0 0
3,000 0 0 0 0 0
4,000 0 0 0 0 0
5,000 0 0 0 0 0
control 15 25 35 62 72
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Table 6 Emergence of mosquito (4dedes aegypti) adults developed from larvae dipping in different

concentration of thiam (Azadirachta excelsa Jack.) seed oil

Adult emergence

Concentration (ppm) 24 h 48 h 72 h 96 h 120 h
200 0 0 1 2 2
400 0 1 1 1 1
600 0 0 0 0 0
800 0 0 0 0 0
1,000 0 0 0 0 0
2,000 0 0 0 0 0
3,000 0 0 0 0 0
control 0 5 20 34 51

Table 7 Emergence of mosquito (dedes aegypti) adults developed from larvae dipping in different

concentration of thiam (Azadirachta excelsa Jack.) seed extract

Metamorphosis after various hours of exposure (%)

Concentration (ppm) 24 h 48 h 72 h 96 h 120 h
200 0 0 2 4 4
400 0 0 1 1 1
800 0 0 0 0 0
1,000 0 0 0 0 0
2,000 0 0 0 0 0
3,000 0 0 0 0 0
4,000 0 0 0 0 0
5,000 0 0 0 0 0
control 1 6 19 39 52
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Abstract
Oil and crude products of thiam, Azadirachta excelsa Jack., seed were evaluated with
respect to their oviposition deterrence in a cage with thirty fertile female adults of the mosquito,

Aedes aegypti Linnaeus under a laboratory condition, compared to a standard larvicide, temephos
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and to water as a control. The comparisons of the egg-laying percentage and egg hatchability
percentage revealed that oil products (original oil, obtained from n-hexane extraction, and
formulated oil, original oil+adjuvant+anti-oxidant) showed the best response of the oviposition
deterrence. After 30 days of exposure, the average egg number found in the original oil and the
formulated oil were 2.5% and 2.6%, respectively of total eggs laid in all treatments, whereas that
found in the control was 18.9%. Interestingly, temephos and crude products (original crude,
obtained from methanol extraction, and formulated crude, original crude+adjuvant+anti-oxidant)
of thiam seed seemed to be oviposition attraction with the relatively high percentages of egg-
laying of 31.3% and 21.2-23.5%, respectively. Egg hatchability by checking a survival of larvae
showed that temephos was highly effective to kill mosquito larvae, whereas all thiam seed
products were significantly more effective than the control (P<0.01). The average percentages of
the survived larvae were 0.2%, 36.6-38.4% and 28.5-43.1% after 30 days of exposure to
temephos, oil products and crude products of thiam seed, respectively. The survived larvae
reached 86.6% in the control. In conclusion, oil products of thiam seed are highly responsible for
the oviposition deterrence of the mosquito, Ae. aegypti at least 30 days after exposure.
Introduction

Insect—transmitted diseases remain a major source of illness and death worldwide.
Mosquitoes alone transmit diseases to more than 700 million people annually (Taubes, 1997).
Some 2,500 million people—two fifths of the world’s population are now at risk from dengue.
World Health Organization (WHO) currently estimates that there may be 50 million cases of
dengue infection worldwide every year. Mosquito—borne diseases currently cause health problem
in tropical and sub—tropical regions , predominantly in urban and semi—urban areas (Anonymous,
2008).

Control of such disease is becoming increasingly difficult because of increasing
resistance of mosquitoes to pesticide (Ranson ef al., 2001). An alternative approach for mosquito
control is the use of natural products from plant origin. The botanical insecticides are generally
pest specific, readily biodegradable and not toxic to higher animals (Bowers ef al., 1995). Neem
(Azadirachta indica) possesses substances with a wide range of activities against insects such as
antifeedant, antioviposition, repellent and growth regulator (Schmutterer, 1995). Thiam,
Azadirachta excelsa (Jack) Jacobs, grows naturally in southern Thailand, peninsular Malaysia,
and Palawan Island of the Philippines, was recently introduced to several tropical countries,

including Taiwan, Guetemala, and the State of Hawaii (Kijkar, 2003). It has been screened for
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ovicidal and larvicidal activities against mosquitoes (Rajkumar and Jebanesan, 2004). In the
present report, we describe oviposition deterrence activity of thiam, 4. excelsa against the

mosquito Ae. aegypti.

Materials and Methods

A completely randomized design (CRD) was used for the experiment. Four thiam seed
products, including original oil (obtained from n-hexane extract) at 2,000 ppm, formulated oil
(original oil, adjuvant and antioxidant) at 800 ppm, original crude from methanol extract at 2,000
ppm and formulated crude (original crude, adjuvant and antioxidant) at 4,000 ppm were tested
with 30 gravid females of Ae. aegypti (10 days old and just blood feeding). The results of
oviposition deterrence were compared with a standard larvicide, temephos at 100 ppm and water
as a control. Each treatment was replicated five times. These experiments were carried out in a
mosquito cage (120 x 120 x 60 cm.) covered with a net screen. Thirty plastic cups (200 ml)
containing tested substances were randomly placed inside the cage. Glucose (6%) mixed with
vitamin B solution was used as a food source for mosquitoes throughout 96 hours of study
periods. The numbers of eggs in all treatments were determined. Egg hatchability was also
evaluated by counting a larvae survival. An analysis of variance (ANOVA) of egg-laying and
hatchability percentages was performed. Means among treatments were compared by using
Duncan’s multiple range test (DMRT). Activity of tested substances was evaluated after 1, 2, 4, 6,

8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28 and 30 days after exposure to tested substances.

Results and Discussion

Egg-laying percentages of Ae. aegypti after exposure to different tested substances at
different periods are shown in Figure 1. Average percentages of egg-laying throughout this study
are also illustrated in Table 1. Thiam seed oil products showed the best activity on oviposition
deterrence. Mean percentages of egg-laying of the original and the formulated oils were
significantly lower than other treatments (2.5% and 2.6%), (P<0.01) (Table 1). After 30 days of
application, both oil products were likely effective to inhibit oviposition of Ae. aegypti. Eggs laid
on water treated with oil products were less than 3% of total eggs laid on all treatments (Figure 1).
It indicates that thiam seed oils possess oviposition deterrence against Ae. aegypti at least 30 days.
Crude products of thiam seed were effective to deter oviposition of Ae. aegypti at the initial

periods of study (4 days after exposure), thereafter they seemed to be an oviposition attractant



91

(Figure 1). Neem products have been reported to act as oviposition deterrence of mosquitoes in
laboratory tests (Thianyun and Mulla, 1999; Schmuttere, 1995). Thianyun and Mulla (1999)
revealed that the oviposition response of Culex tarsalis to Azad” EC 4.5 (EC), as well as that of
Cx. quinquefasciatus to Azad” WP 10 (WP) and Azadirachta (AZ) formulation, was significantly
lower than the control. Another study showed that egg laying treated with WP was significantly
lower than the control (Thianyun and Mulla, 1999). The minimum effective concentrations for
oviposition avoidance of AZ were 5 ppm for Cx. tarsalis and 10 ppm for Cx. Quinquefasciatus
(Thianyun and Mulla, 1999). Schmutterer (1995) also found that extracts from the neem tree, A.
indica, showed antifeedant, antioviposition, repellent and growth regulating activity.
Interestingly, our results showed the oviposition attraction of the larvicide temephos to Ae.
aegypti, particularly at the first few days (4 days) of the study (Figure 1). The average egg-laying
percentage of temephos (31.3%) was significantly greater than that of the control (18.9%)
(p<0.01) (Table 1).

Egg hatchability by checking a survival of mosquito larvae showed a very low survival of
larvae in temephos treatment (Figure 2). Hatchability percentage of temephos was significantly
lower than other treatments as shown in Table 1(P<0.01). There was no significantly difference
in egg hatchability among crude and oil products of thiam seed, however, these products could
significantly reduce egg hatchability as compared with control (Table 1).

Conclusions

These findings of the present investigation revealed that the oil products of thiam, A.
excelsa, possess oviposition deterrence against Ae. aegypti, while crude products seem to be
oviposition attraction after 4 days of exposure. Temephos is likely to be attractive to egg laying of
Ae. aegypti, but also it was highly effective to kill mosquito larvae. Activity on oviposition
deterrence of the oil products should be further investigated over extended periods. The products
should be developed as an antioviposition against Ae. aegypti which possible be an alternative for

controlling this Aedes species.
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Figure 1 Egg-laying percentages of Ae. aegypti after exposure to different tested substances for

one month.
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Figure 2 Egg hatchability percentages of Ae. aegypti after exposure to different tested substances

for one month.
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Table 1 Percentages of egg-laying and hatchability of Ae. aegypti of oil products, crude products,

temephos and control (water) after 30 days of exposure.

Treatment Concentration % egg-laying % egg hatchability
(ppm) (means + SD)U (means +SD)U

Original oil 2,000 2.5¢7 +23 36.6B” +33.0

Original crude 4,000 21.2B+159 28.5B +£28.7

Formulated oil 800 26C+20 384B+29.6

Formulated crude 2,000 23.5AB+16.0 431 B+31.6

Temephos 100 313 A+21.2 02C+04

Control (water) 189B+7.8 86.6 A+6.5

F - test 12.8%* 19.7%*

CV (%) 78.6 64.9

1/ . . 2/ . . .
~ means from 16 separate replications, ~ means with different letters in the same column are

significantly different (P<0.05) by DMRT, ** significant at 99% level
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