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Effects of temperature on development and reproduction of Ascofis selenaria
SHI Shu —sen™ ,CUI Juan, XU Wei, ZHANG Qing - ling, ZHU Shi - yu
(College of Agriculture, Jilin Agricultural University/Innovation Center of
Soybean Region Technology ,Changchun 130118 , China)

Abstract; For better prediction with effective integrated management on soybean from Ascotis selenaria in
field, temperature effects were studied on A. selenaria development in greenhouse. At a series of temperature (22,
25, 28, 31 and 34 °C) ,the developmental period, growth rate, survival rate, reproduction, threshold temperature
and effective accumulative temperature for different stages on host soybean were investigated. Results showed that
development duration of every stage of A. selenaria reduced with increasing temperatures from 22 —31°C. There was
a positive correlation between temperature and growth rates of egg, larva, pupa and prepupa. Under 34°C the egg
hatching rate decreased sharply and the 6th instar larva stopped developing and died, while 1 to 5 instar larva de-
veloped normally. Egg hatching rate was above 98% at 22 —28°C , while survival rate of larvae and pupae were the
highest at 28°C.. Threshold temperature for egg, larva and prepupa were 6. 68, 9. 10 and 10.97°C , and the effec-
tive accumulated temperature were 88.96, 333.41 and 33.97 d - °C respectively. Insect fecundity was the highest
at 31°C, with average 754. 83 eggs laid per female, followed by 726.28 eggs laid per female at 28°C.

Key words : Ascotis selenaria; Developmental duration; Developmental threshold temperature ; Effective accu-
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Table 1 Developmental duration of Ascotis selenaria at different temperature

JH 8 Period/d

vH B
Te{ﬂlllq%;;iire op 1 2 i ,3 i3 4 i
Egg 1% instar 2" instar 3 instar 4" instar
22 5.83 +0.03a 4.44 +0.10a 2.75 +0.09a 2.85+0.13a 3.15+0.12a
25 4.56 £0.02¢ 4.35 +0.20a 2.07 £0.02 be 2.67 £0.30a 3.03 £0.07a
28 4.41 £0.03¢ 3.47 £0.06b 1.83 +0. 15¢ 1.96 £0.04b 2.12 £0.08b
31 3.65 +0.05d 3.12 0. 12¢ 1.92 +0.15bc 1.91 £0.05b 2.04 +0.07b
34 5.17 £0. 14b 3.12 +0. 15¢ 2.13 +£0.15b 1.63 +0. 10c 1.98 +0.17b
/T T 8 Period/d
Temperature 5 I 6 % %y 1 1) T L
5™ instar 6" instar Larva Prepupa Pupa
22 3.84 £0.21a 6.98 +0.57a 24.01 £0.60a 3.08 0. 14a 146.17 £4.01a
25 3.75+0.29a 6.97 0. 15a 22.84 +0.63b 2.33 +0.58b 137.89 £22.67a
28 2.46 +0.12¢ 5.10 +£0.22b 16.94 £0.41c¢ 2.10 +0.10b 10.87 £0.33b
31 2.34 +0.10¢ 4.21 +0.18¢ 15.53 £0.34d 1.67 £0.07b 9.50 £0.45b
34 2.97 +0.06b - -

T R EAR P + bRz, W) — IR G R A A /NG F B3R 2 Duncan 2 WS 225+ .3 (P < 0.05) , T

Note : Data are mean + SD. Date amd followed by different lowercase letters in the same column indicate significant difference at 0. 05 level by Duncan’

s multiple range tests. Same as below
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Table 2 Regression function based on temperature (T) and developemental rate (V) of A. selenaria at different stages

BB R TR
Developmental stage Regression equation Significance test

bl Egg V=0.01057-0.056 0 R =0.968 9,F =30.664 6,p =0.031 1
1 #% 1* instar V'=0.710 Oexp( —26.059 6/T) R=0.9509,F =28.3067,p=0.013 0
2 % 2™ instar V=-0.00347*+0.198 5T -2.357 5 R=0.9929,F=69.241 3,p=0.014 2
3 4% 3™ instar V=0.0224T-0.153 9 R=0.9709,F=49.329 0,p=0.005 9
4 % 4™ instar V=0.017 87-0.074 7 R=0.9250,F=17.7719,p=0.024 4
5 % 5" instar V=-0.00137"%7° R=0.9304,F=12.889 7,p =0.069 6
6 % 6™ instar V'=0.031 6exp(0.064 7T) R=0.966 6,F =28.449 3,p=0.033 4
Zh Y] Larva V'=0.002 87 -0.021 6 R=0.9509,F=18.8950,p=0.049 0
Tl Prepupa V=0.029 27 -0.315 3 R=0.987 5,F=78.244 6,p=0.012 5
1§ Pupa V=0.012 7T -0.282 7 R=0.9229,F=11.4923,p=0.077 1

2.3 AEFHEHRSEZEERRESHEYRE
Kt W O R & B B B & kS a5 Tk B R 34
FURAS ASHHIE] . AFE 3 AT DL, o AfF R &)y H RN 73
W & S SR EE 430 A 6. 68 9. 10 AT 10. 97°C 5
4 BT B A BRI £, Ty 333.41d - °C L 5]
WA SRR A 88.96d + °C, TiIH A 114 R BT
33.97d - C, FERGENT B4y A& 1T, S8 8 2 2 4
HORE s A SBRIR K, 4 43.01d - °C L3 ¥4 4 i1
S IR Z, 5351 46. 06, 48.94 F156.07d - °C, 1
Wk 79.76d - °C,6 e, ik 107.71d - C . IEAh,
AR HALE 22°C F1 25°C 4644 F i AR B AR5 80K
A, KRB OR X R B R SR XA 3R

AT
2.4 FAEBETREFHERASHETE
NIRRT R A e O | &)y H R A ) 7 30 %
W4, LA W IR R A B A5 S AR
R W E W, A R TR A R AE T,
34°C IR IAEIG REARH A 7. 78% ,6 4] Ht T
ARV D) JETE AT , TP T 0 40 ( FOU + 9 ) A AE G
FFGMBIL R 522°C 25°C F 44 T i A P AE 0 R AU K
36.11% f135.73% , B Z LT 28°C 31C &M T 1Y
85.47% F1 82.50% B X it B 38 W i il i ), 7
22 ~31°C {y il FE U N, ARG R ITE 95% L |
A5 Ay HORHLEE 1) 38 R Mt AE R i 22 571 ~



2015,37(5)

710 P E R R AR
3 WAl HUTE 25 CAFIE R0 4 ~ 5 Ik HUAE 31°C A7
EES Iy ﬁ”%ﬁiﬁ28°cﬁ{ﬁ$ o B4

A R, 28 C B AE I R A, N

56.25% ;25 CAFIG R 2, Jy 46. 67% 531°C T i
R E TR AN 35.91% o AT WL, AEIRX 50 i 3 b 7
H 28 °C R I SR AR S A R R

®3 KEFREATSHEAFERREMNEYLRE
Table 3 Threshold temperature and effective accumulative temperature
(EAT) for various developmental stages of A. selenaria

AL T AU/ C FRE/ (d - T) oy
Developmental stage Developmental zero Effective accumulative temperature

bl Egg 6.68 88.96 0.04

1 #% 1% instar 5.06 79.76 0.05
2 % 2™ instar 7.16 43.01 0.08
3 4% 3™ instar 8.46 46.06 0.11
4 %y 4™ instar 10. 46 48.94 0.17
5 % 5™ instar 12.83 56.07 0.25
6 % 6™ instar 11.88 107.71 0.22
Zh ] Larva 9.10 333.41 0.06
Tk Prepupa 10.97 33.97 0.03

x4
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Table 4 Survival rate of A. selenaria at different developmental stages under different temperatures/ %

KB E TE06# Survival rate
Developmental stage 22C 25C 28C 31C 34C
bl Egg 100.00 0. 00a 98.89 +£2.31ab 98.67 +£0.03ab 95.56 £0.05b 7.78 £0. 14¢
1 % 1* instar 73.15 +1.60d 100.00 +0.00a 95.96 +3.51ab 93.30 +1.27bc 89.67 £3.93¢
2 #% 2" instar 93.02 £1.23a 98.04 £3.40a 93.13 £0.74a 94.66 +4.64a 86.74 £5.53b
3 1% 3" instar 100.00 0. 00a 100.00 0. 00a 92.62 +0.86b 97.22 +4.81lab 94.87 +4.44ab
4 % 4™ instar 90.52 +1.98b 91.53 £3.49b 92.02 +£1.00b 100.00 0. 00a 88.89 £4.81b
5 1 5™ instar 90.30 +10.01a 90.95 +10. 14a 91.32 +1.19a 93.27 +5.92a 46.97 +9.46b
6 1% 6" instar 75.91 £3.72ab 71.70 +£8.98b 83.75 £7. 14a 48.48 +2.62¢ 0.00 +£0.00d
2 g Larva 41.67 £2.89bc 46.67 +7.64b 56.25 £6.25a 35.91 £9.70¢ -
Tk + 5 Prepupa + Pupa 36.11 £2.41b 35.73 £2.15b 85.47 +3.54a 82.50 +4.33a -

T R EAR AP + bRz, W — AT 8RR A A /NG T3R8 2 Duncan ZH WS 2257 2% (P < 0.05)

Note : Data are mean + SD. Date amd followed by different small letters in the same column indicate significantly different at 0. 05 level by Duncan’

s multiple range tests
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Table 5 Opviposition duration, fecundity and adult longevity of A. selenaria adult at different temperature

. . = o i B R g R S A R ) .
Temnoratur Maximum eggs laid Maximum eggs Number of eggs Oviposition Adult loneevit

emperature per female per day laid per female laid per female duration utt longevity
22 149 346 288.33 +59.58b 6.33 +1.15a 11.11 +1.17a
25 218 497 312.00 +75.44b 5.33 £0.87ab 9.33 +£0.58b
28 529 1192 726.28 +191.93a 5.50 +0.58ab 10.25 +0.46ab
31 508 1249 754.83 +74.85a 3.83+0.29 b 9.50 +0. 46ab
34 - - - - -
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