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Comparative study on the adaptability of Spodoptera frugiperda to different

corn varieties

XU Chuan-Feng' SA Ri-Na' HE Jia-Yue' GUO Xiao' LU Fang® CHENG Wei’ HU Gao' CHEN
FaJun' WAN GuiJun' ZHAO Jing-Yu'" (1. Department of Entomology College of Plant Protection

Nanjing Agricultural University Nanjing 210095 China; 2. Shanghai Agricultural Technology Extension
and Service Center Shanghai 201103 China)

Abstract: To understand the effects of different corn varieties on the development of Spodoptera
frugiperda  we analyzed the adaptability of S. frugiperda on different maize by comparing their
development duration mortality rate pupal weight adult deformity rate fecundity and larval feeding
selection rate of S. frugiperda on two varieties of waxy corn (i.e. Mingyu 1203 and Suyunuo No. 5)
and three varieties of sweet corn (i. e. normal corns: Suyu 29 Suyu 30 and Zhengdan 958) . Results
showed that the developmental duration of larva and adult of S. frugiperda fed on waxy corns were longer
than those fed on sweet corns but the pupal weight and fecundity were lower. The overall mortality rate

and adult deformity rate of S. frugiperda fed on waxy corn Mingyu 1203 were the highest and the Suyunuo
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No. 5 and normal corns were the lowest respectively. Moreover there were significant differences in host
selection among different corn varieties for S. frugiperda only in 6™ instar larvae which showed preference
for the normal corns. Overall the adaptability of S. frugiperda on sweet corn was higher than that on waxy
corn and showed the lowest adaptability to the waxy corn Mingyu 1203. Our results establish the
foundation for the safe production of selected corn varieties and the hazard assessment of S. frugiperda.
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Table 1 Development duration of Spodoptera frugiperda at larval and pupal stages fed on different corn varieties

(d) Developmental duration

Developmental 1203 5 30 29 958 . .
Statistical analysis
stage Mingyu 1203  Suyunuo No. 5 Suyu 30 Suyu 29 Zhengdan 958
1 3.37 3.41 = 3.69 + 3.28 + 3.54 ¢ X (4) =12.697
1" instar larva 0.39 ab 0.50 ab 0.54 a 0.38b 0.47 ab P=0.013 n=155
2 2.39 + 2.38 + 2.47 + 2.71 + 2.34 + X (4) =10.385
2" instar larva 0.36 ab 0.43 ab 0.53 ab 0.49 a 0.31b P=0.034 n=155
3 1.97 £ 2.06 + 1.97 £ 1.95 2.11 % X (4) =8.389
3" instar larva 0.11 a 0.32 a 0.34 a 0.20 a 0.28 a P=0.078 n=155
4 2.02 + 2.03 + 2.07 + 2.00 + 1.95 + XY (4) =9.441
4" instar larva 0.11 a 0.21 a 0.22 a 0.00 a 0.16 a P=0.051 n=155
5 2.27 + 2.31 = 2.34 2.31+ 2.36 = X (4) =0.736
5™ instar larva 0.44 a 0.53 a 0.55a 0.43 a 0.46 a P=0.947 n=155
6~7 8.39 7.44 + 6.10 = 6.22 6.89 + X (4) =32.271
6" to 7" instar larva 1.80 a 1.82 ab 0.92 c 0.82 be 1.48 be P <0.001 n=155
28.79 27.08 + 24.73 + 24.68 + 26.07 + X (4) =30.171
Larval stage 3.62 a 3.40 ab 1.97 ¢ 1.95 be 2.99 be P<0.001 n=155
9.58 10.05 + 10.04 = 9.29 + 9.66 + X (4) =7.361
Pupal stage 0.97 a 0.90 a 0.71 a 1.88 a 0.92 a P=0.118 n=155
( Kruskal-Wallis P <0.05) .

Note: Means in the same row followed by different lowercase letters indicated significant differences in development duration between

different corn varieties ( Nonparametric tests by Kruskal - Wallis test P <0.05) .
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(X (4) = 0.268) ( 3.
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Fig. 1 Effect of corn varieties on the mortality rates of Spodoptera frugiperda at larval and pupal stages
© n=295 (1 ): n=193 (2 ): n=185 (3 ): n=182 (4 ): n=181 (5
) n=180 (6~7 ): n=177 (). ( P

>0.05) o Note: n=295 (1% instar larva total) ; n =193 (2" instar larva) ; n =185 (3™ instar larva) ; n =182 (4"
instar larva) ; n=181 (5" instar larva) ; n =180 (6™ to 7" instar larva) ; n =177 ( Pupa). There was no significant

difference in mortality rates among different maize varieties by Chi-square test ( P >0.05) .

2

Table 2 Pupal weight of Spodoptera frugiperda reared on different corn varieties

(g) Pupal weight

1203 5 30 29 958

Sex Statistical analysis
Mingyu 1203 Suyunuo No. 5 Suyu 30 Suyu 29 Zhengdan 958

F, , =4.389
0.134+0.024 ¢ 0.148 +0.016 b 0.165 +£0.024 a 0.158 £0.017 ab 0. 147 0. 024 be
Female P =0.003

Y (4) =16.487
0.132£0.029 b 0.150 £0.015 ab 0.169 £0.026 a 0.160 £0.014 ab 0. 162 =0.014 ab
Male P=0.002 n=155

>
x (4) =31.945
0.133£0.026 ¢ 0.149 £0.015 be 0. 168 £0.025 a 0. 159 +0.015 ab 0. 155 £0. 020 ab

Total P <0.001 n=155
( : Tukey P <0.05;
Kruskal-Wallis P <0.05) ; Note: Means in the same row followed by different lowercase letters indicated

significant differences in pupal weight among different corn varieties ( Female: ANOVA followed by Tukey’s test P <0.05; Male and
total: Nonparametric tests by Kruskal Wallis P <0. 05) .
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( : Xﬁ 5 =10.844 P =0.022;
5 D Xai =9.812 P =0.044)
1203 (/\/421 0 =2.086 P =0.747);
29 958 5 1203 (50%) .
(P>0.05) . (30.77%) (41.38%)
3 2 (0%) (12.5%)
30
(P>0.05) . 5 (10%) ( 2).
5
3
Table 3 Effect of corn varieties on adult longevity and fecundity of Spodoptera frugiperda
(d) (d) ()
Corn varieties Female adult longevity Male adult longevity Number of eggs laid per female
1203Mingyu 1203 13.15+3.36 a 10.25+3.37 a 264.43 £167.15 a
5 Suyunuo No.5 12.59 £3.63 a 11.14 £2.21 a 351.89 £204. 15 a
30 Suyu 30 12.24 £3.59 a 9.37+1.74 a 494.00 +£337.80 a
29 Suyu 29 11.16 £3.95 a 10.89 +2.13 a 499.91 +£327.47 a
958 Zhengdan 958 10.17 £3.43 a 10.27 2. 15 a 476.00 +£306.01 a
Statistical analysis F,,=1.809 P=0.136 F,o=1.403 P=0.242 F,,;=1.343 P=0.268
( ANOVA  Tukey P <0.05) . Note: Means in the

same column followed by different lowercase letters indicated significant differences between different varieties for the tested parameters

( ANOVA followed by Tukeys test P <0.05) .
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Fig. 2 Effect of corn varieties on the adult deformity rate of Spodoptera frugiperda
:n=75( ); n=83( ); n=158 ( ) o
( P <0.05) Note: n=75 (Male); n=83 ( Female); n=158 ( Total) . Different lowercase letters above bars

indicated significant differences in adult deformity rate among different corn varieties by Chi-square test ( P <0.05) .
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Fig. 3 Host selection of larva in Spodoptera frugiperda
:n=16 (1 ); n=36 (2 ); n=23 (3 ), n=39 (4 ); n=37 (5 ); n=
( P <0.05) .

41 (6 )
Note: n=16 (1" instar larva) ; n=36 (2" instar larva) ; n =23 (3" instar larva) ; n =39 (4" instar larva) ; n =37

(5" instar larva) ; n=41 (6" instar larva) . The different lowercase letters above bars indicated significant differences of

host selection rate among different corn varieties by Chisquare test ( P <0.05) .
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