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Effect of the heavy metals Cd*‘and Ni* on the calling behavior of
Ostrinia furnacalis (L epidoptera: Crambidae)

CAO Hong-Mei"*" WEI Hong-Yi"

(1. College of Agronomy, Jiangxi Agricultural University Nanchang 330045, China;
2. Jiangxi Research Institute of Sericulture and Tea, Nanchang 330202, China)

Abstract [Objevtives] To explore the potential impacts of the heavy metals Cd** and Ni** in polluted farmlands on the
calling behavior of herbivorous insects. [Methods] Neonate larvae of the Asian corn borer (ACB), Ostrinia furnacalis
(Guenée), were fed artificial diets containing the heavy metals Cd** Ni*" and Cd**-Ni*" at a concentration of 5 mg/kg, and a
control diet without any heavy metals, under laboratory conditions. Female calling behavior of three successive generations
was then monitored and compared. [Results] Ingestion of Cd** and Ni*" affected calling percentage, peak mating time, and
calling duration, in all three generations of O. furnacalis. The largest decrease in calling percentage relative to the control was
observed in the second generation, and the least decrease, and even the opposite effect, was observed in the third generation.
The peak calling time of second generation females in treatment groups was similar to that of those in the control group, but
that of first and third generation females differed from the control group. The average calling duration of surviving females
decreased from the first to the third generation. Compared to the longest calling duration (4.89 h) recorded in control females,
the maximum calling duration (5.56 h) was recorded in the first generation of the Ni**-treatment group during the third
scotophase. The shortest calling duration (3.08 h) was observed in the second generation of the Cd**-treatment group during
the second and third scotophase. [Conclusion] The calling behavior of O. furnacalis is affected by the ingestion of the heavy
metals Cd*" and Ni*".
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Fig. 1 Callingrate of thefirst generation female Ostrinia
furnacalisunder different heavy mental treatment
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Bars represent the female calling rate from the 5th hour to
10th hour after the initiation of scotophase, the first bar
indicates the calling rate at the 5th hour of the dark period,
the second indicates the calling rate at the 5.5th hour of the
dark period..., and so on, recording in a 30 min interval
throughout the 10 h scotophase. The same as Fig. 5 and Fig.7.
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Fig. 2 Thehighest calling rate of thefirst generation
female Ostrinia furnacalis under different heavy mental
treatment in the scotophase 1 to scotophase 6
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Fig. 3 Calling rate of the second generation female Ostrinia
furnacalisunder different heavy mental treatment
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Fig.4 The highest calling rate of the second generation
female Ostrinia furnacalis under different heavy mental
treatment in thescotophase 1 to scotophase 6
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furnacalisunder different heavy mental treatment
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Tablel Averageduration of different generation female Ostrinia furnacalis under the same heavy metal treatment

1 2 3 4 5 6
Treatment Generation Scotor()l}ll)ase 1 Scoto(}})l})lase 2 Scotor()l}ll)::lse 3 Scotop()}il)ase 4 Scoto([})l})lase 5 Scoto(}lal})lase 6
Ni P 3.70+0.42 a 5.51£0.39 a 5.56+0.40 a 5.40+0.35a 4.44+0.34 a 1.88+0.26 b
F, 2.83+0.44 b 4.53+0.39 b 4.23+0.34 ac  3.98+0.29 b 3.34+035 ¢ 3.44+0.14 a
F, 3.76+£0.32 a 4.28+0.27 a 4.02+0.26 b 4.12+0.35b 4.0240.41b 3.15£0.15a
Cd P 2.96+0.47 a 3.76+0.46 a 4.04£0.30a  4.35+0.39a  3.21+0.38b  2.64+0.38 b
F, 1.80+0.36 b 3.89+0.29 a 3.59+0.38 b 3.91+0.37 a 3.43+0.35a 3.30+0.27 a
F, 2.92+0.24 a 3.08£0.26 b 3.08+0.31b 3.15£0.30 b 2.77£0.34 c 2.79+0.31b
Ni-Cd P 3.12+03 a 3.92+0.22 b 5.02+0.28 a  4.23+0.33a  3.11+0.38a  2.73+0.38 a
F, 2.89+0.29 a 4.33+£0.36 a 3.83+0.36 b 3.56+0.43b  3.44+0.32a  2.80+0.28 a
F, 2.12+0.26 b 3.33+0.38 ¢ 2.71£0.30c  2.02+0.22 ¢ 1.99+0.20 b 1.65+0.22 b
CK P 4.63+0.33 a 4.60+0.37 a 4.89+0.36a  4.44+044a  3.21+0.36a 1.81+£0.34 a
F, 4.42+0.29 a 4.61+0.35 a 4.82+0.38 a 4.27+0.44 a 3.5240.39 a 1.89+0.33 a
F, 4.08+0.27 b 4.38+0.26 ab  4.62+0.32 a 4334031 a 3.12+0.28 a 2.07+0.13 a
+ 3 Duncan’s
P<0.05

Data in the table are mean the average + SE, and the same kind of mental processing between 3 generations of Ostrinia
furnacalis followed by different letters are significantly different (P<0.05, Duncan’s new multiple range test).

#*2 BENMRAEESEGE M E RIERBIFE R E
Table2 Average duration of each generation female Ostrinia furnacalis under different heavy metal treatments
1 2 3 4 5 6
. Scotophase I~ Scotophase 2  Scotophase 3  Scotophase 4 ~ Scotophase 5 Scotophase 6
Treatment Generation (1:})1) (Ifl) (rl)l) (rl)l) 1:1)1 (Ifl)

P Ni 3.70+0.42 b 5.51£0.39a 5.56+£0.40 a 5.40+0.35 a 4.44+0.34 a 1.88+0.26 b
Cd 2.96+0.47 d 3.76£0.46 ¢ 4.04+0.30 c 4.35+0.39 b 3.21+0.38 ¢ 2.64+0.38 a
Ni-Cd 3.12+0.3 ¢ 3.9240.22 ¢  5.02+0.28 b 4.23+0.33 b 3.11+0.38 b 2.7340.38 a
CK 4.63+£0.33 a 4.60+0.37b 4.89+0.36 b 4.44+0.44 ab 3.21£0.36 ¢ 1.81£0.34 b
F, Ni 2.83+0.44 b 4.53£0.39a 4.23+0.34b 3.98+0.29 ab 3.34+0.35a 3.44+0.14 a
Cd 1.80+£0.36 ¢ 3.89+0.29b  3.59+0.38 ¢ 3.91+0.37 ab 3.43£0.35a 3.30£0.27 a
Ni-Cd 2.89+0.29 b 4.33+0.36a  3.83%0.36 bc 3.56+0.43 b 3.44+0.32 a 2.80+0.28 b
CK 4.42+0.29 a 4.61+0.35a 4.82+0.38 a 4.27+0.44 a 3.5240.39 a 1.89+0.33 ¢
F, Ni 3.76+0.32 b 4.28+0.27a 4.02+0.26 a 4.12+0.35 a 4.02+0.41 a 3.15+£0.15a
Cd 2.92+0.24 ¢ 3.08£0.26 ¢ 3.08+0.31 ¢ 3.15+0.30 b 2.77+0.34 ¢ 2.79+0.31 a
Ni-Cd 2.12+0.26 d 3.33+0.38 ¢ 2.71+0.30d 2.02+0.22 ¢ 1.99+0.20 d 1.65+£0.22 ¢
CK 4.08+0.27 a 4.38+0.26 b 4.62+0.32 b 4.33+0.31 a 3.12+0.28 b 2.074£0.13 b

+ 4 Duncan

P<0.05

Data in the table are means+ SE, and each generations 4 kinds of treatment of Ostrinia furnacalis followed by different
letters are significantly different (P<0.05, Duncan’s new multiple range test).
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