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Application of the morphological indicators of the male internal
reproductive system in forecasting the population dynamics of the rice
leaf roller, Cnaphalocrocis medinalis ( Lepidoptera: Pyralidae) by sex
pheromone trapping
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Abstract; [ Aim] The increasing popularization of the application of sex pheromone trapping in the
monitoring and control of the rice leaf roller, Cnaphalocrocis medinalis, has also increased the necessity to
distinguish the developmental status of the internal reproductive system of the trapped male adults,

which, in turn, has been essential to obtaining the key forecasting indexes and evaluating the control
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effects by sex pheromone trapping. This study aims to obtain the morphological indicators of the
developmental status of the male internal reproductive system of C. medinalis adults, and furthermore to
distinguish the population developmental status on the basis of the age composition of the trapped males
for sex pheromone forecasting. [ Methods] At different days post eclosion from the laboratory-cultured
pupae, different organs of the male internal reproductive system of C. medinalis adults were dissected and
measured under the microscope. A standard based on the half length of testis was developed and used to
distinguish the age of male adults daily collected in sex pheromone traps. The speculated age composition

[ Results] After

accessory gland and ejaculatory

of the trapped males was then used to postulate the population dynamics of the insect.

comparing the morphology of testes, seminal vesicle, vas deferens,
ducts, we found that the half length of testis reduced stably and was negatively correlated with the age in
days of the cultured male adults. The semi-major axis length of testes of the male adults at the 8th day
post eclosion was averagely reduced by 41. 55% as compared with that in males at the 1st day post
eclosion. The field data in 2015 and 2016 both showed two peaks,

occurrence of the 1 and 4 day-old male adults, in the age composition curve of the males trapped by sex

representing respectively the
pheromones. According to the speculated age composition of the daily collected male adults in sex
pheromone traps in Meishan in 2015 and Zigong in 2016 in Sichuan, respectively, the emergence
dynamics of the 1 day-old male adults could be postulated, which were found to be in coincidence to the
data of field investigation. [ Conclusion] The changes in the testis size of C. medinalis could reflect the

age of its male adults. The investigation of the testis size and the consequently obtained age composition

of the males could help the forecasting of the population dynamics of this pest.
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Table 1 The internal reproductive organs of male adults of Cnaphalocrocis medinalis

AE Uz IR AR E P

Organs Morphology Stability of indicators
UiEE IS, B aE, IR BATE B2 MIE SR/
Testis Golden spherical or elliptic testis joining to the seminal vesicles blable shape and size
P — WP AE AR, A SRR, il AR U FEREIE IR N B B Aok

Seminal vesicles

R

Vas deferens

SO
Ductus  ejaculatorius
duplex

HAPE
Ductus  ejaculatorius

simple

WA AR

Accessory gland

A pair of crossing sacs connecting to the testis at anterior and merging

into the vas deferens at posterior

FHEORS BT, SR S BRTAT BOARAS, A/ Ak
The soft and fine tube extended from the end of the vesicles, connecting

to the ducts ejaculatory duplex
W IR U, i i 5 SRR A AR i
RS A

Two expanded tubular organs, connecting at their posterior to the ductus

, JEsm S B IRATE , S

ejaculatorius simplex, at their anterior to the accessory glands and at

middle part to vas deferens
—&KEVEE, TS THREN, Lindi g
T

A thin, transparent and long tube, connecting to the ductus ejaculatorius

LA, A

duplex and posteriorly to the phallus

— XA AT ARY , — i SR A SRR TR, o5 —dmE AT, A
BE
A pair of long, slim and white tubular organs, connecting to ducts

ejaculatorius duplex and closed at their terminals

Great changes in color and filling degree with the

inclusions

Al Wi, K BEXELL I
Bendy, blcdkdble and difficult to measure the
length

ERERE, IR KL L, NGB, M
RIwgE
Hard to observe for thick walls and covering fat

particles

ENEEWATEW, 25, R &
Bendy and difficult to measure with unclear

inclusion

YA, R BEMELL I

Easy to bend and difficult to measure the length

A: HERNZESERSE

vesicles; 4: Hif§45 Vas deferens; 5. §1H54% Ductus ejaculatorius simple

ki Fat particle. B 8 50 K5 5% Testis and seminal. C. HLEPKGE Ductus ejaculatorius simple. D

S Internal reproductive organs of male adult. 1

1
The internal reproductive organs of male adults of Cnaphalocrocis medinalis
K Hi Testis; 2 RiAE % Anterior seminal vesicles; 3

AN I WA i 1 2 5 R
Fig. 1

Ductus ejaculatorius duplex, ductus ejaculatorius simple, vas deferens and accessory glands.

J5 K% Posterior seminal

6: ZHHK54 Ductus ejaculatorius duplex; 7 Bff it Accessory glands; 8 fig
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P B A P = BRHERE R LR RN 5B 45 H L2 T * D
25 -a—2015

B 2 B 5 2# (P <0.01, One-way ANOVA) , Data in the
figure are mean * SD. Different small letters above bars indicate
significant differences among different day-old of adults (P <0.01, One-
way ANOVA).
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Table 2 Division criterion for the semi-major axis
length of testes of the 1 —8 day-old male adults

of Cnaphalocrocis medinalis
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S wnm O

THERETT 43 L (%)
Percentage of male adults

S W

1 2 3 4 5 6 7 8
B H
Day-old age of adult

&4 2015 4E7E U1 LA 2016 AELEPY )1 3 5T [A]

B H R HAC LA BEIE I (um)
Day-old age of adult  Range of the semi-major axis length of testes PEBFEN LR 1 -8 [ A L)
1 >421.1 Fig. 4 Proportion of the 1 -8 day-old male adults of
2 387.6 -421.1 Cnaphalocrocis medinalis in sex pheromone traps in fields
3 367.3 -387.6 in Meishan, Sichuan in 2015 and Zigong, Sichuan in 2016
4 348.0 -367.3
5 327.9-348.0 2.5 FAHBEFHYEREBEHEHIEL B
6 307.4 -327.9 =
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Fig. 5 The packing diagram of daily number of male adults of Cnaphalocrocis medinalis with age structure and

the reconstructed dynamics curve of the 1 day-old male adults

captured by sex pheromone traps in Meishan, Sichuan in 2015
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