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Abstract: In order to explore the density effects of intraspecific competition on the population
growth of Assara inouei, the biological charactristics of the developmental duation, survival rate,
reproduction rate and life table parameters were examined by rearing larvae at the densities of 1, 5, 10,
15, 20 and 25 larvae - dish™ (®=9 cm) under laboratory conditions. The results showed that pupal mass
of male and female and the average number of eggs per female decreased significantly as the larval
density increased. Larval density had no significant effect on pre-pupal duration, adult eclosion rate,
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female to male adult sex ratio and hatching rate of offspring eggs. When the larval density was 15
larvae -dish™, the larval development was the best, the survival rate and pupation rate were 65.67% and
98.83% , respectively, the larval duation and pupal duration were 18.32 d and 7.01 d, respectively,
oviposition duration of adult was 7.61 d, and the population growth index was the highest (26.52). When
the larval density was greater than 15 larvae - dish™’, the survival rate and pupation rate of larvae were
significantly reduced, the larval duation and pupal duration were significantly prolonged, and the
oviposition duration of adult was significantly shortened with the increase of larval density. When the
larval density was 25 larvae - dish™, the larval development was the worst, the survival rate and pupation
rate were 36.12% and 76.67%, respectively, the larval duation and pupal duration were 20.36 d and
8.56 d, respectively, oviposition duration of adult was 5.29 d, and the population growth index was the
lowest (4.57). The larval stage of Assara inouei had a density restriction effect and a density critical
value. When the larval density was higher in a limited space, an obvious density effect would occur,
which significantly reduced the population of this pest.
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Fig. 1 Effects of larval density on larval survival rate of Assara inouei
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Table 1 Effects of larval density on larval duration, pupal duration and pupal mass of Assara inouei

UHH (mg) Pupal mass

4 U E (k- L) 45 (d) AR () WA ()
Larval density Larval duation Pre—pupal duration Pupal duration M Female #fE Male

1 19.36+0.95h 1.73+0.15a 7.85+1.03ab 17.18+0.48a 15.27+0.58a
5 19.71+1.43ab 1.80+0.22a 7.81+0.29ab 16.39+0.77h 14.39+0.77h
10 18.95+1.76bc 1.89+0.13a 7.35£0.96b¢ 15.89+0.84b 13.89+0.84bc
15 18.32+0.87¢ 2.12+0.98a 7.01£1.14¢ 15.82+0.73b 13.82+0.73be
20 19.99+1.40ab 2.57+0.43a 8.19+1.38a 14.37+0.71¢ 13.37+0.71¢
25 20.36+1.12a 2.84+0.78a 8.56+0.83a 14.16+0.59¢ 13.24+0.59¢

e R B E AR DR . R SVEE 5 AN RN TR R A B R 22 57 .25 (P<0.05) . Rl
Note: Data in the table are mean+SE. Different lowercase letters in the same column mean significant difference at 0.05 level among different treat-

ments. The same as below.
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Table 2 Effects of larval density on pupation and eclosion of Assara inouei

S A L

Female/Male adult sex ration

Y R (% )

Abnormality rate of adults

P (%)

Eclosion rate

ULTESCD)

Pupation rate

AR (k- )

Larval density

1 89.68+2.34b 98.04+2.26a 3.03+0.04a 0.74+0.05a
5 90.56+1.50b 97.36+1.25a 3.51£0.05a 0.75+0.12a
10 97.42+0.00a 95.45+2.51a 2.29+0.03a 0.83+0.06a
15 98.83+0.00a 96.29+2.52a 2.24+0.06a 0.91+0.18a
20 84.95+1.29¢ 94.78+1.79a 6.59+0.08b 0.84+0.00a
25 76.67+4.29d 95.41£2.08a 7.27+0.05b 0.72+0.09a
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Fig. 2 Effects of larval density on pre—oviposition duration and oviposition duration of adult Assara inouei
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Table 3 Effects of larval density on longevity and fecundity of adult Assara inouei

A i (

d) Adult longevity

LR RE (k- ) S8 B B A BRAEAL R (%)
Larval density Wt Female H Male Average number of eggs laid per female Egg hatching rate

1 17.43+0.36a 15.25+1.64b 90.36+4.32a 63.15+1.31a

5 16.92+0.81a 15.17+1.03b 83.75+2.04ab 62.45+2.25a

10 16.50+0.94a 16.39+0.75a 75.85+3.28b¢ 61.77+2.18a

15 17.07+1.60a 16.64+0.80a 73.61+2.85¢ 64.82+1.79a

20 15.26+1.13b 14.10+1.28¢ 62.83+1.64d 60.24+1.43a

25 14.18+0.57¢ 13.83+1.57¢ 42.15+2.52¢ 61.50+1.69a
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Table 4 Population life table of Assara inouei at different larval densities

Ky H % B (Sk - M) Larval density

240
Parameters 1 5 10 15 20 25
. .
Rl R 100.00 100.00 100.00 100.00 100.00 100.00
Number of neonatal larvae
YB3 (¢
%Eﬁ{a}:( ) 51.78 62.64 69.59 65.67 44.50 36.12
Larval survival rate
BT

ﬂfﬂﬁ%{( %) 89.68 90.56 97.42 98.83 84.95 76.67
Pupation rate
EEEEHQHG%( %) 98.04 97.36 95.45 96.29 94.78 95.41
Adult eclosion rate

J ST 2 (9
EEEW%J‘L$( %) 3.03 3.51 2.29 2.24 6.59 7.27
Abnormality rate of adults

. .
BLBMERELE L . 0.74 0.75 0.83 0.91 0.84 0.72
Female/male adult sex ratio
LM B 32.67 39.97 52.48 55.59 28.11 17.64
Number of normal females
A o [
q:ﬂjil&#ftm‘tg 90.36 83.75 75.85 73.61 62.83 42.15
Number of eggs laid per female
gﬂgﬂ?ﬂc%( %) 63.15 62.45 61.77 64.82 60.24 61.50
Egg hatching rate

% p I e g

FRBER K 18.64 20.91 24.59 26.52 10.64 4.57

Population growth index
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