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18.2 ± 0.6

52.6 44.5

 (%) 
Table 1. Mortality of first instar larvae of Spodoptera litura feeding on three different artificial diets 

Age (day) 
Diet 

N 
1 2 

Control 24 0 0 
With 5.26% susceptible mungbean 24 100 100 
With 5.26% resistant mungbean 24 100 100 

 
 

3 (%)  
Table 2. Cumulative mortality of Spodoptera litura feeding on three different artificial diets from the second instar 

larvae 

Larval instar 
Diet N 

2nd 3rd 4th 5th 6th 
Pupa Adult 

Control 3 0a1 0a 0a 8.3a 8.3b 34.1a 51.7a 
With 5.26% 
susceptible 
mungbean 

3 12.5a 12.5a 12.5a 16.7a 30.0a 38.3a 56.7a 

With 5.26% 
resistant mungbean 

1 18.3a 23.3a 23.3a 23.3a 37.5a 56.7a 61.7a 

p-value  > 0.05 > 0.05 > 0.05 > 0.05 < 0.05 > 0.05 > 0.05 
1. Means within a column followed by different letters significantly differ (p < 0.05) by the least significant 

difference test. 
2. Data were transformed by XSin 1−  prior to analysis. 
 
 

Table 3. Development time (day) of larvae of Spodoptera litura feeding on three different artificial diets from the 
second instar 

Larval instar  
Diet N 

2nd1 3rd 4th 5th 6th Total 
Prepupa Pupa 

Control 24 3.2 ± 0.2c2 4.2 ± 0.3b 3.5 ± 0.3a 3.3 ± 0.2b 4.4 ± 0.5b 18.2 ± 0.6a 3.7 ± 0.4a 12.9 ± 0.6a 
With 5.26% 
susceptible 
mungbean 

24 6.9 ± 0.6b 5.9 ± 0.3a 4.6 ± 0.3a 6.9 ± 0.5a 7.8 ± 0.5b 30.9 ± 1.1b 4.3 ± 0.4a 12.8 ± 0.7a 

With 5.26% 
resistant 

mungbean 
24 9.6 ± 0.5a 6.5 ± 0.5a 4.3 ± 0.4a 6.6 ± 0.5a 8.6 ± 0.5ab 35.2 ± 1.2c 3.7 ± 0.4a 13.3 ± 0.9a 

p-value  < 0.001 < 0.01 > 0.05 < 0.001 < 0.001 < 0.001 > 0.05 > 0.05 
1. Mean  S.E. 
2. Means within a column followed by different letters significantly differ (p < 0.05) by the least significant 

difference test. 
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Table 4. Body weight (g) of larvae of Spodoptera litura feeding on three artificial diets from the second instar 

Larval instar 
Diet N 

3rd1 4th 5th 6th 
Pupa 

Control 24 0.107 ± 0.047a2 0.146 ± 0.030a 0.334 ± 0.036a 0.741 ± 0.042a 0.327 ± 0.020a 
With 5.26% 
susceptible 
mungbean 

24 0.025 ± 0.003b 0.067 ± 0.005b 0.225 ± 0.035b 0.559 ± 0.064a 0.375 ± 0.021a 

With 5.26% 
resistant 

mungbean 
24 0.029 ± 0.005b 0.067 ± 0.007b 0.193 ± 0.017b 0.673 ± 0.053a 0.361 ± 0.021a 

p-Value  < 0.05 < 0.01 < 0.001 > 0.05 > 0.05 
1. Mean  S.E. 
2. Means within a column followed by different letters significantly differ (p < 0.05) by the least significant 

difference test. 
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Fig. 1. Mortality of Spodoptera litura larvae feeding on different artificial diets from the fourth instar. (Means of daily 

mortality on the three diets followed by different letters significantly differ (p < 0.05) by the least significant 
difference test.) 



   253

VrD1

 (Lin, 

2004)

 

VrD1

VrD1 VrD1

VrD1

 
Fig. 2. Body weight (g) of Spodoptera litura larvae that feeding on different artificial diets from the fourth instar.

(Means of daily mortality on the three diets followed by different letters significantly differ (p< 0.05) by the
least significant difference test.) 
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Effect of Bruchid-resistant Mungbean on Survival and 
Development of Spodoptera litura (F.) (Lepidoptera: Noctuidae) 
 
Lu Ken, Huei-Yi Hsu and Shwn-Bin Horng∗ 

Institute of Entomology, National Taiwan University, 1 Roosevelt Road, Sec. 4, Taipei 106, Taiwan 

ABSTRACT 

VrD1 (Vigna radiata Defensin 1) isolated from mungbean is the first 
plant defensin found to exhibit insecticidal effects. The aim of this study was 
to confirm the existence of a resistant substance in the mungbean and to 
characterize its resistance to Spodoptera litura F., an important pest in 
tropical areas. Hence the effect and mechanism of the resistant substance in 
the mungbean which is capable of being developed into a bioinsecticide or a 
transgenic crop could be evaluated. Artificial diets containing 5.26% of 
susceptible (VC1973A) or resistant mungbean (VC6089A) powders were 
provided to feed the first, second, and fourth instar larvae of S. litura, and 
the mortality, growth, and development of different stages of this insect were 
recorded. Larvae fed a diet without mungbean was served as a control group. 
Results showed that all the first instar larvae survived on the control diet, 
while diets containing susceptible or resistant mungbean powders caused 
100% mortality to the first instar larvae. Feeding tests with the second and 
fourth instar larvae showed that the mortality of the immature stages 
significantly increased in the order of the control, susceptible, and resistant 
mungbean group. It was also observed that the diets containing the 
susceptible or resistant mungbean powder significantly extended the 
development period and decreased the fresh weight of the larvae and pupae. 
However, the second instar larva, which survived and consumed the diets 
with mungbean powder for a longer period, may have extended its 
development period in order to increase its body weight to a normal level in 
the final instar or pupal stages. These tests revealed that the resistant 
substance in the mungbean exhibits an insecticidal effect, and also has an 
inhibitory effect on the growth of S. litura larvae. Since the concentration of 
VrD1 in the diets with susceptible or resistant mungbeans was no more than 
0.0063%, conducting bioassays with diets containing VrD1 is crucial for 
clarifying its resistance effect on S. litura in the future. 
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