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Effects of cadmium stress on the development of Spodoptera frugiperda
( Lepidoptera: Noctuidae) and parasitism by Trichogramma dendrolimi

( Hymenoptera: Trichogrammatidae)
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Entomology College of Plant Protection Nanjing Agricultural University Nanjing 210095  China;
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Abstract [Aim]To explore the influence of cadmium stress on the herbivore Spodoptera frugiperda and
whether the parasitization capability of Trichogramma is affected by “bottom-up” cascade effect of
cadmium. [Methods]The larvae of S. frugiperda hatched within 24 h were fed with the artificial diets
containing different concentrations (0 0.2 and 51. 2 mg/kg) of Cd** the growth and fecundity
( number of eggs laid per female) of S. frugiperda and Cd** content in the eggs of F, generation of
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S. frugiperda were investigated and the parasitization capability and preference of T. dendrolimi adults
to the eggs of S. frugiperda stressed by a low concentration (0.2 mg/kg) of Cd®" were also investigated.
0.2 and 51.2 mg/kg Cd**in the artificial
diet significantly prolonged the larval duration and significantly reduced the female pupal weight of S.

[Results JCompared with the control ( normal artificial diet)

Jrugiperda. The pupation rate adult emergence rate adult longevity and number of eggs laid per female
of S. frugiperda in the treatment with high concentration ( 51.2 mg/kg) of Cd** decreased significantly.
However the number of eggs laid per female of S. frugiperda in the treatment with low concentration
(0.2 mg/kg) of Cd*" was slightly higher than that of the control and the Cd®" content in eggs of S.
frugiperda in the low Cd’* concentration treatment was 1.03 mg/kg. The parasitism rate of T. dendrolimi
on S. frugiperda eggs stressed by 0.2 mg/kg Cd** within 24 h was 52%  which was significantly higher
than that of the control while no significant differences were found in the adult emergence rate and
proportion of females of F, generation of T. dendrolimi between the treatment and control. When the eggs
of S. frugiperda stressed by 0.2 mg/kg Cd** and the control eggs were separately and simultaneously
exposed to T. dendrolimi females the parasitism rate of T. dendrolimi adults on cadmium-stressed S.
Jrugiperda eggs was significantly higher than that on the control eggs while no significant differences were
found in the adult emergence rate and proportion of females of F, generation of T. dendrolimi when the
two kinds of host eggs were separately and simultaneously provided. [Conclusion ]The results of this

study suggest that cadmium stress affects the growth development and fecundity of S. frugiperda and

cadmium in the artificial diet can be transferred into eggs via larval feeding and affects the performance

of T. dendrolimi.
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1 ca**
Table 1 Effects of Cd’>* in the artificial diet on the development of Spodoptera frugiperda
cd®* Cd** concentration( mg/kg)
Parameters 0( CK) 0.2 51.2
Larval duration ( d) 11.29 £0.09 ¢ 11.92 £0.09 b 22.89+£0.79 a
Female pupal duration ( d) 12.63+0.18 b 12.8120.18 b 17.50 £0.93 a
Male pupal duration ( d) 14.19+0.13 b 14.33 £0.12 b 17.67 £0.83 a
Female adult longevity ( d) 13.810.34 a 13.1920.42 a 10.10 £0.59 b
Male adult longevity ( d) 12.81 £0.30 a 12.14 £0.36 a 10.22£0.72 b
Pupation rate ( %) 75.83 £3.60 a 80.00 £2.36 a 35.00£2.36 b
(¢ ) Sex ratio ( female to male ratio) of pupae 0.73+0.13 a 0.78 +0.04 a 0.83+0.07 b
Adult emergence rate ( %) 75.97 £1.33 a 81.39+£2.02 a 46.53 +6.54 b
( : ) Sex ratio ( female to male ratio) of adult 0.91+0.20 a 0.86 +£0.06 a 1.310.49 a
CK: Normal artificial diet. + o N
( ANOVA) - ( Kruskal-Wallis )

(P <0.05) . Data in the table are mean + SE. The sex ratio of adults and pupae pupation rate and emergence rate of S. frugiperda were
analyzed with ANOVA. Larval duration pupal duration and adult longevity were analyzed with Kruskal-Wallis test. Different lowercase letters following

the data in the same row indicate significant difference among treatments ( P <0.05) .

1 cd* (A). (B)
Fig. 1 Effects of Cd** in the artificial diet on the female ( A) and male ( B) pupal weight of Spodopiera frugiperda
CK: Normal artificial diet. 2-4 ;

(P <0.05 ANOVA) . Data in the figure are mean = SE. Different lowercase letters above bars indicate significant differences among

o The same for Figs 2 —4. + ;
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( number of eggs laid per female) of Spodoptera frugiperda
+ ;

( Kruskal Wallis P <0.05) . Data in the figure are 3
mean = SE. Different lowercase letters above bars indicate significant
difference among treatments ( Kruskal-Wallis test P <0.05) .

3 (0.2 mg/kg) Cd**

Fig. 3 Parasitization capability of Trichogramma dendrolimi adults on the eggs of Spodoptera frugiperda stressed
by a low concentration (0.2 mg/kg) of Cd**
(CK) Cd** (A) (B)
(C) o + ; ns (P<0.05) (P >0.05) ( Mann-Whitney U ) o 4
o The parasitism rate ( A) emergence rate of F, generation ( B) and proportion of females of F, generation ( C) of T. dendrolimi were detected when
provided with S. frugiperda eggs reared on the normal artificial diet ( CK) or Cd®* =stressed artificial diet. Data in the figure are mean + SE. The asterisk

and ns above bars denote significant difference ( P <0.05) and non-significant difference ( P >0.05) respectively between two groups ( Mann-Whitney
U test) . The same for Fig. 4.
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4 (0.2 mg/kg) Cd**
Fig. 4 Parasitism preference of Trichogramma dendrolimi adults on Spodoptera frugiperda eggs stressed by

a low concentration (0.2 mg/kg) of Cd**
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when simultaneously provided with S. frugiperda eggs reared on the normal artificial diet ( CK) and Cd** -stressed artificial diet.
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