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Parameters for the determination of adult age of the rice leaf roller,
Cnaphalocrocis medinalis (Lepidoptera: Pyralidae)

FAN Rujing, GUO Jiawen, ZHANG Jie, LI Ping, HU Gao, ZHAI Baoping
(Department of Entomology, College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract This study was carried out to clarify the relations of the age to biochemical and physiological indexes of
Cnaphalocrocis medinalis, so as to establish a mathematical model for the determination of the adult age and pro-
vide a theoretical basis for the prediction and forecast. The lipofuscin and pteridine were extracted and the inter-
nal reproductive organs were dissected to study the lipofuscin and pteridine concentrations and the morphologies of
the ovaries and testes in 1-6-day-old moths. The following results were obtained: (1) There were no significant
differences in lipofuscin and pteridine concentrations between ages. (2) The length of ovariole of the females and
the size of testis of the males had significant differences between ages (P<0.05). Linear relationships of ovarioles
and testes between different ages were also analyzed. The correlation coefficients of ovarioles were 0.615 2 in 1 —
3 day-old females and 0. 128 4 in 3—6 day-old males. The correlation coefficients of the length of testes were
0.578 4 in semi-major axis and 0. 579 6 in semi-minor axis. (3) The analysis of age estimation determined by the
length of ovarioles showed that the mean errors of estimated age were4-0.56 d in 1 day-old females and+0.47 d
in 2 day-old. The mean errors of estimated age determined by the semi-major axis length of testes were4-1.28 d in
1 day-old males, ==1.48 d in 2 day-old. #+=1.43 d in 3 day-old. 4-1.32 d in 4 day-old, *=1.53 d in 5 day-old and
+1.29 d in 6 day-old. The mean errors of estimated age determined by the semi-minor axis length of testes were
+1.15 d in 1 day-old males, +1.04 d in 2 day-old, +-0.97 in 3 day-old, =1.12 d in 4 day-old, +1.46 d in 5 day-old

and®1.21 d in 6 day-old. It is concluded that lipofuscin and pteridine in the head can not accurately reflect the
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age of C.medinalis. Stable morphology of female moth ovariole and male moth testis is related to the adult age

and has great potential for application in determination of adult age of C. medinalis.
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Table 1 Lipofuscin and pteridine concentrations in 1—6 day-old female and male adults of Cnaphalocrocis medinalis
His/d gk Female Tk Male
Day-  ftiigkit/ Sk WIRIT/ pgeml ! HEBUKEE/3K BE0E /ngemL ™! BHRREL/ Sk WIRTT/pegemL ! fEBUKEL/SK BEKE /ngeml !

age  No. of samples Lipofuscin No. of samples Pteridine No. of samples Lipofuscin No. of samples Pteridine
1 21 1. 94+0. 39 64 784.23+14. 42 21 1.56+0. 19 64 797.64+17. 38
2 21 1. 77+£0. 36 64 812. 01+£20. 00 21 1. 6740. 28 64 808. 73+£14. 02
3 21 1. 6520. 31 64 809. 13£17. 92 21 1. 7640. 26 64 792.93+25. 97
4 21 1.31£0. 27 64 794.39+£16. 52 21 1. 55%+0. 25 64 761.15+22. 42
5 21 2.0040. 56 64 799. 06£15. 51 21 1. 9640. 39 64 782.74+14. 29
6 21 2.3540. 12 64 771.00£28. 02 21 1. 7540. 43 64 777.75+15. 87
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a: Grade I ovary; b: Grade II ovary; c: Grade Il ovary; d: Grade
IV ovary; e: Grade V ovary; f: The basal structure of ovariole.
Arrows in figure f indicate the egg
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Fig. 1 Morphology of Cnaphalocrocis medinalis ovaries
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Fig. 5 Testis of male adults of Crnaphalocrocis medinalis
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Fig. 8 The relationship between estimated age and chronological
age of male adults of Cnaphalocrocis medinalis by the

semi-major axis length of testes
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