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Abstract ; In order to study some natural plant oils with effective prevention of Odontotermes formosanus and reduce the use
of synthetic organic pesticides, contact toxicity and repellency of four plant oils against O. formosanus were studied, inclu-
ding garlic essential oil, cinnamon oil, clove oil and neem oil. The results indicated that the corrected mortality of O. formo-

sanus was 100% in the treatments with 5 and 10 mg - mL" of garlic essential oil, cinnamon oil and clove oil after 2 h. How-
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ever, the corrected mortality of O. formosanus was less than 5% in the treatments with 5 and 10 mg + mL" of neem oil and
control after 2 h. With the extension of treatment time, the corrected mortality of O. formosanus was also 100% in the treat-
ments with 1.25 and 2.5 mg - mL™" of garlic essential oil,, cinnamon oil and clove oil after 6 h, but the corrected mortality
of 0. formosanus was only 10% in the treatments with 1.25 and 2.5 mg - mL" of neem oil and control after 6 h. The
above results showed that garlic essential oil, cinnamon oil and clove oil had strong effects on the contact resistance to
0. formosanus. Therefore, the lethal concentration 50 (LC,, values) of garlic essential oil, clove oil and cinnamon oil to
0. formosanus were 1.572, 1.05 and 1.03 mg - mL™' respectively after 2 h, suggesting that cinnamon oil had the biggest
contact toxicity against O. formosanus. Additionally, the repellent experiments showed that the number of O. formosanus
in the treatment area with 10 mg + mL™ garlic essential oil, cinnamon oil or clove oil was significantly lower than that in
the control area after 4, 6, 8 and 12 h, and the repellent efficiencies were all higher than 93%, while the repellent effi-
ciency of neem oil was all less than 28.5% , which indicated that garlic essential oil, cinnamon oil and clove oil had signifi-
cant repellent effect on O. formosanus in four selected plant oils. The above results showed that garlic essential oil, cinna-

mon oil and clove oil had good application prospects in the prevention and control of O. formosanus, and such three essen-

tial oils were optional materials to the development of green environmental protection and control of O. formosanus.

Key words: garlic essential oil, cinnamon oil, clove oil, Odontotermes formosanus, contact toxicity, repellency
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apparatus for repellency of Odontotermes formosanus
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Table 1  Contact toxicity comparison of four plant essential oils against O. formosanus after treated for 2 h
i K IESET- % Adjusted mortality (%)
Concentration of
essential oil R i P TR Bk i X
(mg - mL™) Garlic essential oil Cinnamon oil Clove oil Neem oil Control
10 100+0a 100£0a 100+0a 3.33+0b 0+0b
5 100£0a 100£0a 100+0a 4.44+3.85b 0+0b
2.5 53.33+13.05b 100£0a 92.98+3.36a 6.67+6.67c 0+0c
1.25 50+6.09b 77.5+5.93a 75.44+6.08a 4.44+5.09¢ 0+0c
0.625 6.67+1.67a 0.83+1.67b 9.17+5a 2.22+3.85b 0+0b

T PRI « frifi2; RATEERIG A R/NG FREFOR 257 B3 (P<0.05) . T,

Note: Data in the table are ¥ + s; Different lower letters in the same column indicate significant differences ( P<0.05). The same below.
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Table 2 Contact toxicity comparison of four plant essential oils against O. formosanus after treated for 6 h

LiEpliikid)S

Concentration of

FEIEBET- % Adjusted mortality (%)

essential oil FRH P T Bl Sl xR
(mg + mL™) Garlic essential oil Cinnamon oil Clove oil Neem oil Control
10 100+0a 100+0a 100+0a 5.56=1.92h 0.83£1.67¢
5 100£0a 100+0a 100+0a 5.56+5.09h 0.83+1.67c¢
25 100+0a 100+0a 100+0a 10+6.67b 0.83£1.67¢
1.25 100+0a 100+0a 100+0a 10+11.55h 0.83+1.67¢
0.625 16.67+3.33ab 12.5+3.19h 20+7.7a 3.33+3.33¢ 0.83+1.67¢

x3 NAMEYBHLERBRTEN 12 ERERYAREER

Table 3 Contact toxicity comparison of four plant essential oils against O. formosanus after treated for 12 h

LIERliiRr)%3

Concentration of

KEIESET- % Adjusted mortality (%)

essential oil PN ikl PR i T EV b 2 i Xt 18
(mg - mL™") Garlic essential oil Cinnamon oil Clove oil Neem oil Control
10 100+0a 100+0a 100+0a 4.44+1.92b 2.5+1.67h
5 1000a 100+0a 100+0a 6.67+5.77b 2.5+1.67h
2.5 10002 100+0a 100+0a 16.67£15.28b 2.5+1.67b
1.25 100+0a 100+0a 100+0a 13.33x17.32b 2.5:1.67b
0.625 53.3328.07b 100+0a 35.718.75b 4.44+3.85¢ 2.5¢1.67¢

x4 =TEWERERTEWANE 2 h HEHEESE
Table 4  Toxicity regression equation of three plant

essential oils against O. formosanus after treated for 2 h

95% {5 )

" HEARE 1, KE o
bl L . Chi-
) e Toxicity regression  (mg * 95%
Essential oil : i ) square

equation mL™") confidence value

interval

Kkl y=-0.728+3.706x 1.572 1.437~1.717 25.566
Garlic essential oil
TR y=-0.175+8.262x  1.050  0.986~1.115 12.035
Clove oil
PR y=-0.080+5.720x  1.033  0.960~1.109 1235

Cinnamon oil

0o 2.5 3k, BEM TP EIX A 25.75 KA IR X
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A A 3.25 Sk, AR T R a] X Ry
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0 O A ) 0K kA K 3Rk SR I AE 939% LU
e B S ) SE A BROREAE FHAT T R AR 3
XTI, 10 mg - mL" A9 T A i 4b 2R
WA 4 bR AL EE X IO 0.5 3k,
FA TR REIX A 19.75 Sk A R IX 1 29.75 3k,
AN 6 h 5 R I AL FE X 2 A Bk 0.75 3k
AR T A X A 16.75 Sk R IR X A 32.5 Sk,
AbFR 8 h A AL FE X R A Rk 0.75 3k,
WEEMT A ENIX A 21.5 Sk xR X K 27.75 3k,
AR BEEEGE A+ P12 b R A BEIX SR+ i
R 0.25 3k, BERT X B IX Y 39.25 3k (H 5
1% 10.5 KT % 22 5, A1 DL, T Ak b 7E a4
AbFR A B i A R A A BT Y K kR
WEAEG PR A il L s () B, 0K 3RE 1 A X AR
SE, YKBERITE 98% L) I, i A HAE SR 4 P R



4 1

ARBEAE : DURAEL YIRS it X 2RO e I 2% R AR

425

&S5 HAAEY X B+ B B IR R
Table 5 Repellent effects of four plant

essential oils to 0. formosanus

0K 3k I B3 % Resident number
bRl s i)
Essential ~ Repellent o r ] [X S R X
ol time  Fesential oil  Intermediate Control
(h) zone zone zone
Karhh it 4 1.75£0.96b  28.75+8.06a 19.5+8.85a
Garlic(f’iise“‘ial 6 2.5:1.29b  25.75+5.85a 21.75+7.14a
8 3.25:0.5b  36+11.52a 10.75+11.76b
12 3.5:0.82b 34.25+11.56a 12.25+12.66b
T 4 0.5+0.58b  19.75+8.77a 29.75+9.32a
Clove oil 6 0.75:0.96c 16.75+7.41b 32.5:8.35a
8  0.75:0.96b 21.5:8.89a 27.75%9.54a
12 0.25£0.5b  10.5£9.75b 39.25:9.64a
PRI 4 0+0c 17.25+4.24b  32.75+2.7a
Cinnamon ol 0.25:0.5c  20.75:6.4a  29+6.63a
8 0.25£0.5c  10.75£7.37b  39£7.39a
12 0+0c 18.5:3.7b  31.5%3.7a
B 2% il 4 14.25%2.74a 19.25+7.35a 16.5%7.16a
Neem il 6 13.5:1.29a 18.25+5.95a 18.25+6.23a
8 11.75£0.5a  18.75+8.56a 19.50+7.24a
12 10.75£0.82a 18.00+6.44a 21.25:8.64a

e A BT AT 5
Xﬁ??ﬁ‘]ﬁ{ﬂﬂﬁ'ﬁ%,lo mg * mL™" 1Y (A il Ak PR

WA AW 4 b5, RSB H RO 0 3%, B
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U, RV Y 7 D A Ah B A B3 A SR 4
AR A 9K 5B 1 T, L i S ) S K 0K 3R R R
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WORAE 14,25 ~ 10.75 3k 22 18] 78 fb, 3K i R
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T 0 i Xof S A 3 0 MY 9 g ) i 1 B R A
FH, — AR RGP PR e I D B A R R
P, B R E YR 0 o TN, B R
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mg - mL " FEYIRE AL BRI - (B2 b, KRS
T PR AT B b A B 0 B R TR M MRS
T RE IR 5 mg « mL' B, SRR A PR IEAE TS 2R
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WEREHHENEH AR ER, 51
(2014) WF5T Kz B0 PR A b 0 126 €00 126 I A 40 | A 3
HIEE ARG TE, 76 80 mg - L7 R &b 33K (0, ) I &)
24 h 5 JET R0 3A 87.5% , i A RE I B A &
BB AR . Park & Shin (2005 ) ] 28 2% b I 5
T, RaR R A T A B B A BB AR R
FEARWEE,7E 0.5 pL - LTAYFI R N H A [ IE T
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