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Effect of nicotine on the development and survival
of Tirathaba rufivena Walker ( Lepidoptera. Pyralididae)

Chao-jun LU", Bao-zhu ZHONG', Jun QIAN®, Zhi-hui GOU®, Wei-quan QIN'"
"Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339, China;

? Forestry Research Institute of Hainan Province, Haikou, Hainan 571100, China

Abstract: [ Background ] Tirathaba rufivena Walker is one of the important lepidopteran pests in Areca catechu L., and its damage
has increased recently. [ Method]In order to detect the effect of nicotine on the development and survival of T. rufivena, eggs were
dipped, and larvae were fed with diet containing various concentrations of nicotine to describe the biological activity on eggs, larvae,
pupae. [ Result]Nicotine showed bio-activities against all larval instars of T. rufivena, but the sensitivity was gradually reduced during
larval development. The LC,, , LCy, and LC,, values for 5th instar larvae were 5.13 mg + L™", 20.69 mg - L ™" and 292.10 mg - L ™",
respectively; the development of larvae and pupae was delayed. Nicotine also reduced egg hatchability and the survival newly
hatched larvae. Egg hatchability did not differ between treatments with LC,5 and LC,, doses, but the LC,, treatment caused lower egg
hatch. The pupation and emergence rates were also decreased; at LCy, , they were 18.89% and 15.56% , respectively, both signifi-
cantly lower than those in the control group. [ Conclusion and significance ] As an important botanical pesticide, nicotine showed
strong negative effects on the development and survival of T. rufivena, and may be used as reference in pesticide development.
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Table 1  Bio-activity of nicotine on T. rufivena larvae
= [
. sy VEpE . . ; - . _

{4 1 Larval instar 1D-P-line LCys(mg - L by LCs(mg + L by LCqyy(mg + L by

1% Lst Y=3.35+1.85X 3.34 £0.51 7.72 £0.77 37.91 £4.33

2 #% 2nd Y=3.62 +1.28X 3.57 £0.69 12.01 +1.31 120.23 £30.25

3 % 3rd Y=3.58 +1.16X 4.40 £0.83 16.75 £1.96 212.16 £72.76

4 J% 4th Y=3.57 +1.12X 4.72 +0.89 18.83 +£2.32 260.41 +98.63

5 #% 5th Y=3.53+1.11X 5.13 +0.94 20.69 +2.64 292.10 +£116.67
Bl AP IME = PRIERR

Datas are mean + SE.
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Table 2 The effect of nicotine at various concentrations on egg hatchability after exposure of different times,

and survival of the newly hatched larvae of T. rufivena

Eapnibidia BHREILAR Egg hatch (%) Ky BAFIG % Larval survival (% )
Concentration 1d 2d 3d 1d 2d 3d
LCys 82.06 £4.12a 81.98 +1.53b 78.55 £3.76b 71.99 £1.81b 53.92 +2.59b 40.28 £5.01b
LCy, 80.00 +2.89a 81.67 +3.33b 76.40 £4.16b 70.89 £1.33b 40.52 £3.98¢ 22.44 +3.09¢
LCy, 65.00 £5.00b 56.67 £6.01c 48.88 +£3.33¢ 53.66 £2.06¢ 26.00 £2.52d 20.20 +4.77¢
CK 90.00 +2.89a 91.67 +1.67a 90.16 +0.16a 96.39 +1.81a 92.69 £1.90a 90.94 +1.76a

BRI = BRofE ; [R VB R BAR R NG 05 R OR7E 0.05 KF 122 57 A i3 (Duncan's ZH ILETE) o

Datas are mean + SE. Values in the columns followed by the same letters indicate no significant difference at the level of 0.05 by Duncan’s new

multiple range tests.
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Table 3 Effects of nicotine on the development of T. rufivena larvae and pupa

48 Larvae (d)

25k ExALI ] Lot 4y ~ dg
Concentration #% Ist instar 2 #% 2nd instar 3 #% 3rd instar 4 % 4th instar 5 ¥ Sth instar All-larvae (d) Pupa (d)  Larvae ~ pupa (d)
LCys 2.11 £0.03a  2.39 £0.02b  2.96 +0.03a  3.38 +0.03a 4.46 +0.04a 15.29 +0.08b 10.64 +0.03b  25.93 +0.09b
LCs, 1.98 £0.06a 2.44 +0.02ab 3.09 £0.03a 3.47 +0.03a  4.57 +0.03a 15.54 £0.23ab 10.68 +£0.02ab 26.22 +0.23ab
LCy, 2.09 £0.02a 2.61 £0.02a 3.12+0.03a 3.58 £0.02a  4.69 £0.02a 16.08 £0.05a 10.79 +0.02a  26.87 +0.06a
CK 2.05£0.04a 2.23 £0.04c 2.75+0.04a 3.08 £0.09b 4.15£0.06b 14.27 £0.15¢ 10.39 £0.06c  24.66 +0.16¢

BE A HIME = BRI ; R0 EOE 5 AR RN T REE R 1 0.05 KK 122 53 A8 2.3 (Duncan's ZH ILHKTE) .

Datas are mean = SE. Values in the columns followed by the same letters indicate no significant difference at the level of 0.05 by Duncan’s new mul-

tiple range tests.
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Table 4  Effects of nicotine on pupation and adult emergence of T. rufivena

gl 353 UATES PR
Concentration Pupal rate (% ) Emergence rate (% )
LCys 72.22 £2.22h 68.89 +5.88b
LCs,y 46.67 £1.92¢ 41.11 +4.84c¢
LCy 18.89 £2.22d 15.56 +2.22d
CK 100.00 £0.00a 97.78 +2.22a

Bl o M + bRk ; RSB 5 AR R/ NG i3 RoR e
0.05 7K~ |- 22 54 3% ( Duncan's 2 L) o

Datas are mean + SE. Values in the columns followed by the same
letters indicate no significant difference at the level of 0.05 by Duncan’s

new multiple range tests.
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