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Life-table parameters of a semi-natural population of Craphalocrocis medinalis
giienée on different rice varieties and changes in sugar content in rice plants

after insect infestation
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Abstract In recent years rice leaffolder Cnaphalocrocis medinalis Giienée outbreaks in China have resulted in serious
damage to rice. However causes of these outbreaks have not been understood. Thus life-table parameters of C. medinalis
on five extended rice varieties Yangjing 9538 Huaidao 9 Yangfujing 8 Yangdao 6 and Shanyou 63 were compared
under a semi-natural population i.e. potted rice plants covered with a big cage 1.5 m length x 1 m width x 1 m height
and exclusion of natural enemies. These parameters were survival rate fecundity and index of population trend [
Experimental results showed that the index of population trend of C. medinalis that fed on Huaidao 9 was the lowest among
the five varieties indicating that Huaidao 9 was resistant to the insect. That on Yangfujing 8 was the highest. The [ value
for Yangfujing 8 was 3. 56 times higher than that for Huaidao 9. The survival rate of different developmental stages ratio of
female adults to male adults @/ &  pupa weight number of eggs laid by female adults and percentage damage of rice

leaves varied with rice varieties. In addition this study measured changes in biochemical substances in rice plants after pest
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infestation. The result demonstrated that soluble sugar content in plants on which C. medinalis larvae fed was not
significantly different for different varieties but was significantly different compared to control non-feeding plants. The
reduced sugar content in plants was significantly different among the five varieties.
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Table 1 The average life table of rice leaffolder semi-natural population on Yangjing 9538
x 100
Stage Initial numbers Dead numbers Percentage death Survival rate %
x per stage Ilx per stage dx per stage 100¢x per stage Sx
Egg 100 27.67 27.67 0.72
Ist instar larvae 72.33 25.33 35.02 0.65
2 ~3 2 ~3th instar larvae 47 11 23.40 0.77
4 4th instar larvae 36 4.67 12.97 0.87
5 5th instar larvae 31.33 8 25.54 0.75
Pupa 23.33 12 51.44 0.49
/8 Moth /4 17:17
% 2Female adult x 2 34 14 41.18 0.59
x 2Normal female adult x2 20
2 9
Table 2 The average life table of rice leaffolder semi-natural population on Huaidao 9
x Ix dx 100gx Sx
Egg 100 17.67 17.67 0.82
1st instar larvae 82.33 33.33 40.49 0.60
2 ~3 2 ~3th instar larvae 49 18.67 38.10 0.62
4 4th instar larvae 30.33 1.33 4.40 0.96
5 5th instar larvae 29 2 6.90 0.93
Pupa 27 11.33 41.98 0.58
Moth @/8& 20:27
x 2Female adult x 2 40 12 30 0.7

x 2 Normal female adult x 2 28
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Table 3 The average life table of rice leaffolder semi-natural population on Yangfujing 8

x Ix dx 100gx Sx
Egg 100 19 19 0.81
Ist instar larvae 81 29.33 36.21 0.63
2 ~3 2 ~3th instar larvae 51.67 12.67 24.51 0.75
4 4th instar larvae 39.00 6 15.38 0.85
5 5th instar larvae 33.00 5 15.15 0.85
Pupa 28.00 1 3.57 0.96
Moth @/8 31:50
x 2Female adult x 2 62 22 35.48 0.64
%2 Normal female adult x2 40
4 6

Table 4 The average life table of rice leaffolder semi-natural population on Yangdao 6

x Ix dx 100gx Sx
Egg 100 22.67 22.67 0.77
1st instar larvae 77.33 16.67 21.55 0.78
2 ~3 2 ~3th instar larvae 60.67 9.33 15.38 0.85
4 4th instar larvae 51.33 8 15.58 0.84
5 5th instar larvae 43.33 14 32.31 0.68
Pupa 29.33 3.33 11.36 0.89
Moth /8 32:46
x 2Female adult x2 64 32 50 0.5
x 2 Normal female adult x 2 32
5 63

Table 5 The average life table of rice leaffolder semi-natural population on Shanyou 63

x Lx dx 100gx Sx
Egg 100 23 23 0.77
Ist instar larvae 77 22 28.57 0.71
2 ~3 2 ~3th instar larvae 55 10 18.18 0.81
4 4th instar larvae 45 2 4.44 0.96
5  5Sth instar larvae 43 12.67 29.46 0.71
Pupa 30.33 4.67 15.38 0.85
Moth @/ 8 34:43
x 2Female adult x 2 68 30 44.12 0.56
x 2 Normal female adult x 2 38
2.2
6
8 0.9710 9538
0.4884
2.3
9538 1 8 0. 6085
0.896 df=4 14 p>0.05 1
2.4
9 20.07 / 9538
8 63 6 F=6.473 df=4 14 p<0.05 8
71.37 / 2
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Table 6 Survival rate % of rice leaf folder population reared on different rice varieties
Larvae
i 1 2~3 4 5 Index of
Variety Egg Pupa K
Ist instar larvae 2 —3th instar 4th instar 5th instar population trend
9538
. 0.723 +0.058a  0.654 +0.113a  0.760 £0.068a  0.878 £0.055a  0.742 +0.128a  0.488 +0.076b  2.780 +0.038a
Yangjing 9538
9
Huaidao 9 0.823 +0.126a  0.601 £0.066a  0.621 +0.048a  0.956 +0.018a  0.931 £0.034a  0.581 +0.187b  0.803 +0.027d
uaidao
8
. 0.8 +0.137a 0.656 +0.181a  0.737 £0.152a  0.846 £0.117a  0.814 £0.147a  0.971 £0.025a 2.854 £0.072a
Yangfujing 8
6
Yanedao 6 0.773 +0.081a  0.788 £0.056a  0.848 £0.094a  0.844 £0.009a  0.681 £0.122a  0.886 +0.046a 2.065 +0.047¢
angdao
63
0.770 £0.088a  0.725 +0.147a  0.812+0.108a  0.951 £0.031a  0.700 £0.079a  0.844 £0.051a 2.469 +0.047b
Shanyou 63
+ 5% Means + SD
Means with different letters within the same column indicate that there are significant differences at 5% level
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Fig.3  Index of population trend of rice leaffolder C. medinalis
2.7 reared on different rice varieties
6
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Fig.4 Weight of pupa developed which fed on different varieties

5
Fig.5 Percentage damage of rice leaves caused by larvae feeding on

different varieties
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Table 7 Changes of sugar content mg/g in rice plants after larvae feeding on different varieties
mg mg
Variety Treatment Soluble sugar content Reducing sugar content
9538 CK Non-larvae feeding CK 92.48 £3.29a 0.19 £0.03bc
Yangjingd538 Larvae feeding 102.70 +14.08a 0.10 £0.02de
9 CKNon-larvae feeding CK 115.58 +0.65a 0.21 £0.01ab
Huaidao9 Larvae feeding 114.37 +8. 16a 0.13 £0.02cde
8 CKNon-larvae feeding CK 114.65 +7.71a 0.27 £0.04a
Yangfujing8 Larvae feeding 107.89 +£20. 13a 0.09 +0.02¢
6 CKNon-larvae feeding CK 99.31 +6.18a 0.13 £0.0lcde
Yangdao6 Larvae feeding 114.16 +19.26a 0.09 +0.00e
63 CKNon-larvae feeding CK 97.25 +2.29a 0.16 £0.02bed
Shanyou63 Larvae feeding 103.72 +16.48a 0.12 £0.02de
+ 5% Means + SD. Means with different
letters within the same column indicate that there are significant differences at 5% level
2.8.1
9 114. 4 9538
102.7 7
2.8.2
8 9538 6 63
9 9538 9 8 3
6 63 7
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