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Effect of temperature on postembryonic development and fecundity of
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Abstract The postembryonic development and fecundity of P. piraticus were investigated at 6 constant temperatures. At 20
~32°%C the duration shortened with rising of temperature. In Wuhan area the spider happened 2 ~ 3 generations in one
year. The molting times of the spider was influenced by temperature and most of the spider molted 6 times. Both ovipositing
rate and hatching rate were the largest at 28°C while the biggest number of eggs laid by one female occurred at 30°C .
When temperature rose from 20°C to 35°C  the maternal spiders carried their spiderlings for a shorter period. A table for
growth index of experimental population was given and the highest growth index was at 28°C .
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Table 1 The developmental time of P. piraticus at different constant temperatures
Temperature °C
Developmental stage 20 25 28 30 32 35
Egg stage 12.68 8.0 6.0 5.67 5.0 4.67
Spiderling
1 1st instar 9.0 6.0 5.0 4.8 4.5 6.0
2 2nd instar 19.35+2.25 13.63+2.03 13.02+1.87 11.79+0.52 10.84+2.04 12.49+1.29
3 3nd instar 9.27+0.61 6.21+£0.24 5.86+0.40 5.00£0.75 4.80+0.56 6.82+0.99
4 4nd instar 10.90+1.12 7.68+0.52 6.21+1.00 5.60+1.18 5.39+0.80 7.11+0.71
5 5nd instar 16.75+3.57 12.44+1.35 11.81+1.26 10.33£0.67 10.29 +£0.96 9.33+0.94
6  6nd instar 18.22+6.77 13.18+3.26 12.81+2.39 10.67+3.15 10.25+1.04 10.35+2.12
o 83.49 59.14 54.71 48.19 46.07 52.10
@ 16.25+4.21 13.17+3.18 7.84+1.25 9.52+1.31 9.82+1.09 10.00+2.15
® 112.42 80.31 68.55 63.38 60.89 69.05
(DWhole spiderling @ Preoviposition (3 Whole generation
2.1.2 2 6
5 2 >3 >4 >6 >5
25 ~30C 93.5%
37C 4
2.1.3 o
3 1995 17.4°C 10 365 x 17.4 ~ 4.88°C
4569.8 4569.8/1703.96 ~ 2. 68 2~3
1951 ~ 1970 6168.50 1 4387.3
4387.3/1703.96<2.57
2 %
Table 2 The survival rate of spiderlings of P. piraticus at different temperatures %
Temperature “C
Instar stages 20 25 28 30 32 35 37 Average
2 2nd instar 92.5 100 100 97.96 96.88 93.02 75.00 96.73
3 3rd instar 89.19 97.62 97.14 95.83 83.87 75.00 3.70 89.78
4 4th instar 75.76 97.56 94.12 89.13 82.76 76.67 0 86.00
5  5th instar 64.00 87.50 87.50 85.37 79.17 56.62 0 76.68
6  6th instar 87.5 88.57 92.86 91.43 84.21 68.23 0 85.63
Average 87.79 94.25 94.32 91.94 85.38 74.09
*37C .The average does not include the survival rate of spiderling at 37°C
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Table 3 The lower threshold and thermal constant for different stages of P. piraticus

Spiderling stage

1 2 3 4 5 6

DS ES WG
Ist ins. 2nd ins. 3rd ins. 4th ins. Sth ins. 6th ins. PO
LT 11.90 9.15 3.75 9.96 14.93 5.66 4.04 8.58 4.88
TC 102.52 107.5 291.75 111.48 85.46 248.97 290.72 208.70 1703.96
DS Developmental stage ES Egg stage ins. instar PO Preoviposition WG Whole generation LT Lower threshold “C
rc Thermal constant D D
2.1.4 4
20 ~28C 20C 9.09% 10 25C 7.69%
9 28C 16.67% 8 30 ~35C 7
6 6
2.2 4 %
2.2.1 Table 4 Molting times and percent of spiderlings

at different temperatures

%

35C Percent of spiderlings having different molting times
5 Molting
limes 20C 25C 28C 30C 32cC 35C
28C 89.98%
) 6 45.45 53.85 66.67 87.50 81.82  80.00
20°C
3 35°C 2 7 27.27  23.08 16.67 12.50  18.18  20.00
25 ~ 32 4 8 9.09 15.38  16.67
9 9.09 7.69
20°C ! 2 10 9.0
3 35C 1 2 25~32C
2 4 5
5

Table 5 Effect of temperature on the fecundity of P. piraticus

1 2 3 4

C % %

T OR % A % B % C % D NE HR
20 80.67 61.54 30.77 7.69 0 114.56 +3.48 66.67
25 81.42 35.00 40.00 20.00 5.00 132.64+15.82 90.16
28 89.98 23.33 36.67 26.67 13.33 217.01£20.35 92.59
30 83.26 22.00 35.00 29.00 14.00 259.38£24.12 87.31
32 79.14 31.58 42.11 21.05 5.26 147.23£9.15 85.18
35 69.76 50.00 50.00 0 0 102.01 £8.27 65.00

T Temperatre °C  OR Ovipositing rate % A Percent of female laying 1 egg sac % B Percent of female laying 2 egg sacs %
C Percent of female laying 3 egg sacs % D Percent of female laying 4 egg sacs % NE Number of egg laid by one female HR
Hatching rate %
2.2.2 30C 259.38 20°C  35C
20°C 114.56 35C 102.01 5 Y X
Y= -1.8426X>+103.55X - 1240.8 R=0.9185"* P <0.01 25~32C
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Table 6 Growth of experimental population of P. piraticus at different temperatures
Temperature °C
ltems 20 25 28 30 32 35
A 100 100 100 100 100 100
% B 33.33 9.9 6.41 12.69 14.82 35.00
2 C 66.67 90.16 92.59 87.31 85.18 65.00
2 % D 7.50 0 0 2.04 3.12 6.98
3 E 61.67 90.16 92.59 85.53 82.52 60.46
3 % F 10.81 2.38 2.86 4.17 16.13 25.00
4 G 55.00 88.01 89.94 81.96 69.21 45.34
4 % H 24.24 2.44 5.88 10.87 17.24 23.33
5 I 41.67 85.86 84.65 73.05 57.28 34.71
5 % ] 36.00 12.50 12.50 14.63 20.83 43.48
6 K 26.67 75.13 74.07 62.36 45.35 19.65
6 % L 25.00 11.43 7.14 8.57 15.79 30.77
M 23.34 66.54 68.78 57.02 38.19 13.61
% N 23.34 66.54 68.78 57.02 38.19 13.61
$:2 0 1.21:1 1.21:1 1.21:1 1.21:1 1.21:1 1.21:1
% P 80.67 81.42 89.98 83.26 79.14 69.76
Q 10.31 29.66 33.88 25.99 16.55 5.20
R 1181.11 3934.10 7352.3 6471.29 2436.66 530.45
S 11.81 39.34 73.52 67.41 24.37 5.3

*

.The growth index of population is proportion of egg numbers of next generation to

those of beginning A Egg numbers of beginning B Mortality of egg C Numbers of 2nd instar spiderling D Morality of 2nd instar spider-

ling E Numbers of 3rd instar spiderling I Mortality of 3rd instar spiderling G Numbers of 4th instar spiderling H Mortality of 4th instar

spiderling T Numbers of 5th instar spiderling J Mortality of Sth instar spiderling K Numbers of 6th instar spiderling L. Mortality of 6th in-

star spiderling M Numbers of adults N Survival rate of generation O Proportion of sex P Oviposiling rate Q Number of female which can

lay R Egg numbers of next generation S Growth index of population.

7 ~ 8mm
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