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Abstract: The following results can be concluded through the effects of temperature on fecundity and
experiment population from spiders including Pardosa astrigera, P. pseudannulat, Pirata tenuisetaceus
P. piraticus, Hylyphantes graminicoa, Erigonidium (?)naniwaende, Erigone prominens, Gnathonarium
gibberum, Oedothorax insecticepss Nurscia albofsciata, Clubiona reichinis Neoscona holmi and
Ornithoctonus huwena. (1) The effects of temperature are remarkable on egg-sac number, the egg number
per female laying. the hatching rate and the population growth index. (2) Relationship between
temperature and spider fecundity can be described with mathematical equations or models. For example,
the egg-laying interval of female Dictyna uncimata ranges from 15~35 C, shortened with the increase of
the temperature. Its shortest interval in theory is 1d and the described equation is y=0. 8189-+43. 8646/
x, r=0.998, p<<0.01. The egg-laying number of female Misumenops tricuspidatas increases with the rise
of temperature within 15~28 C. The mathematical model based on the relevant data is H = —200. 0785+
22.2346T — 0.4304T%. (3) The optimum temperature for the maximum egg sac number varies with
different species.and so does it for the most egg number in sac, the shortest interval of sac-laying., the
highest egg-laying rata, the maximum egg number per female laying, the highest hatching rate and the
maximum population growth index of spiders. (4) Most spiders can hatch under the temperature range
from 15 C to 35C ., and Erigonidium (?)naniwaense and Hylyphantes graminicola can even oviposit even
under 8 C. Almost all of them cannot lay egg at the permanent temperature of 37 C. (5)The temperature
range for maximum egg sac number laid by female is from 25~30C, and it reduces dramatically above
32 C. The optimum temperature for some spiders is relatively limited while some others are relatively

wide. (6) The temperature of the most eggs number is 25~ 32 C, but there are differences between
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different species of spiders. It is 25 C for Erigonidium (?) naniwaende and Clubiona reichini, 26 C for
Neoscona holmi, 30C for Pirata tenuisetaceus and P. piraticus, 32 C for Pardosa astrigera and
P. pseudannula. (7)The shortest temperature interval for egg-laying of female is from 30~37 C and most
of them are 35 C. (8)The temperature range of having the highest egg-laying rate is from 25~30C , and
it differs with different species. Some spiders have narrow ranges of optimum temperature, such as Pirata
tenuisetaceus, P. piraticus, while more spiders have wider ranges of optimum temperature. (9) The
temperature range of having the maximum egg number laid by females is from 25 Cto 30 C. The egg
number reduces dramatically below 20 C or above 32 C. The optimum temperature for egg hatching rate is
about 25C and the optimum temperature of egg hatching varies with the species of spiders. (10) The
temperature for having the fastest population growth ranges from 25~ 29C and the growth reduces
dramatically below 25 Cor above 30 C.
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1 )
Table 1 Effect of temperature on sac number
Temperature( C)
Species 15 20 23 25 26 28 29 30 32 35 37
Pardosa astrigera 1.30 1.50 1.70 1. 90 2.14" 1.40
P. pseudoannulata 2. 00 4.00 5. 00 6.00" 5.00 3. 00
Pirata tenuisetaceus 2. 00 3.00" 3.00" 3.00% 3.00" 1.00
P. piraticus 3. 00 4.00" 4.00" 4.00% 4.00* 2.00
Nurscia albofasciata 2.33 4.76 4. 80 5.10% 3.44 3.63 0
Dictyna uncinata 3. 00 3.71 12.28 16. 25" 11.85 9.50 7.56
Erigonidium (?)naniwaense 8. 20 7.80 11. 30 11.50% 11.10  8.20 1.71
Gnathonarium gibberum 0 8. 89 9.70" 8.89 8.44 1. 25
Oedothorax insecticeps 3. 00 5.00" 5.00" 5.00" 3.00 4.00 1. 00
Erigone prominens 6.00 12.00* 10. 50 9.30 8.70 4.70
Coleosoma octomaculatum 1. 37 3.35 3.58" 2.93 3.35  2.20 1. 60
Neoscona holmi 5.257 3.75 4.38 4.20 3.33
Tetragnatha praedonia 2.00 2.60 2. 80 4.40" 3.10 2. 00
T. vermiformis 2.10 1.90 3.60* 2.25 1.50
Misumenops tricuspidatus 1. 40 2.75*
Ornithoctonus huwena 0 0 1. 00 1.00 1.00 1.00 1.00
* Optimum temperature
2 )
Table 2 Effect of temperature on egg number in sac
Temperature( C)
Species 15 20 23 25 26 28 29 30 32 35
Pardosa astrigera 28.50 33.00 37.50 43.40 47.00%  35.44
P. pseudoannulata 30. 50 85. 05 55.70 73.00 105. 00"
Pirata tenuisetaceus 29.20 29.10 21.11 26. 00 29.17* 22. 27
P. piraticus 114. 56 259. 38"
Nurscia albofasciata 59.00 57.63 58.10 50.64 59.41*
Dictyna uncinata 13.25 14.71 15.76 16. 60" 16.24 16.11
Erigonidium (?) naniwaense 18.87 19.81 22.66" 20.52 20.67 19.48
Gnathonarium gibberum 0 19. 22 19.52 17.69 21.60~
Coleosoma octomaculatum 19.54 21.38 12 9%23% 16.45 11.93 13. 37
Tetragnatha praedonia 50.44  58.62 57.11 63.11 56.55  70.56"
T. vermiformis 72.00 56.21 60.19 80. 28"
Neoscona holmi 67.12 77.10" 37.78
Clubiona reichlini 89.60" 82.90 71.70
Ornith h 0 0 92.20 103:00° 56 0+ g9, 20 97. 60
nit 'L s . 99. .
rnithoctonus huwena (22C) (24C)
* Optimum temperature
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Table 3 Effect of temperature on the interval of egg-laying(d)
Temperature( C)
Species 10 15 20 23 25 26 28 29 30 32 35 37
Pirata tenuisetaceus 18.75 20.80 11. 80 10.39  6.24” 7.91
Erigone prominens 6 2.33"
Erigonidium (?)naniwaense 16.7 9.08 7.25 3. 34 3.67 2.80" 3.28 3. 89
Neoscone holmi 7.79 7.63 7.47 7.12 5.33"
Misumenops tricuspidatus 48.50 30.00 25. 30 19. 23 18.75 18.00"
Oedothorax insecticeps 16.43 10. 30 6.18 6.03 5.08" 6.01 7.10
Dictyna uncinata 13.21 7.80 5.00 4.23 3.42  3.00 2.84~
Coleosoma octomaculatum 73.80 27.40 16. 25 19.70 15.40  8.19 9.00"
Pardosa astrigera 33.41 30.63 26.77 25.83 17. 00 13.35"
P. pseudoannulata 46. 25 31.23 20. 37 18.15 12.48"
* Optimum temperature
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Table 4 Effect of temperature on egg-laying rate

Temperature( C)

Species 15 20 23 25 26 28 29 30 32 35 37

Pirata tenuisetaceus 30. 00 52.78 82.42 90. 45 95.24* 80.96 34.19

P. piraticus 80. 67 81.42 89.98* 83. 26 69. 76
Nurscia albofasciata 30. 00 90. 00 100. 00* *100 90. 00 80. 00
Dictyna uncinata 72.73 77.78 100. 00 100. 00" 100.00* 100.00* 88. 89
Erigone prominens 10.00  100.00* 100. 00 % 100. 00* 100. 00* 60. 00
Tetragnatha praedonia 80. 00 84. 62 90.91* 86. 67 83.33 81.82
Clubiona reichlini 8570 140, 00" 100. 00 9160 o7 10

22C) (31 CH (33C)H
* Optimum temperature
5 (@ »

Table 5 Effect of temperature on egg number of female laying

Temperature( C)

Species 15 20 23 25 26 28 29 30 32 35

Pardosa astrigera 57.50  65.99 75.20 87.70 93.90* 70.88
P. pseudoannulata 61.00 349. 00 387.00 437.00512.00* 279.00
Pirata tenuisetaceus 58. 40 58. 67 65.33 76.75 86. 64" 66. 50 51. 40
P. piraticus 114.56 132. 64 217.07 259.38147.23 102.02
Nurscia albofasciata 151. 00 276. 00 284. 60 267.30190.56 149.56
Dictyna uncinata 38. 88 49.29 144. 83 184. 00 215.60°160. 36 76. 44
Gnathonarium gibberum 0 173. 00 “189. 30 157. 22 182. 44 21.50
Erigonidium (?) naniwaense 154.70  154. 50 256.10" 236. 00 229.40159.70 26. 00
Hylyphantes graminicola 141. 23 193.50~ 189. 20 87. 20

Erigone prominens 58.00  178.56* 150. 26 131.20 137. 66 67.51
Coleosoma octomaculatum 32. 38 74.51 107. 00" 67.71 60.86 37.20 20. 60
Neoscona holmi 470.25% 462. 80 264.94 232.29 245. 67
Tetragnatha praedonia 104. 60 152.40 159. 90 277.30" 175.30 141.11
T. wvermiformis 151.20 106.80 158. 00 289.00* 132. 00 87. 88
Misumenops tricuspidatus 93.60  111.90 223.10 263.307 174.90 103. 40

92.20 103.00
Ornithoctonus huwena 0 0 136.00* 99.20 97.60 78.60

(22C) (24 0C)

* Optimum temperature
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Table 6 Effect of temperature on hatching rate (%))
Temperature (C)
Species 15 20 23 25 26 28 29 30 32 35
Pardosa astrigera 81.48  85.89 90. 62 92. 64 96.25*  94.26
P. pseudoannulata 97.71 98. 56" 95. 44 97.13 97.03 97. 87
Pirata tenuisetaceus 0 50. 00 83.33" 83. 30 81.70 74.30 0
P. piraticus 66. 67 90. 16 92.59* 87.31 85.18 65. 00
Dictyna uncinata 89.72* 89. 37 81. 50 79. 35 87.60 86.70 79.11
Erigonidium (?) naniwaense 87.62* 85.14 83. 77 79.91 80.46 77.89 0
Neoscone holmi 91. 53" 76.97 64.83 83.80 62.90
Tetragnatha praedonia 93.55  94.96 89.16 87.87 91.63  96.91"
T. vermiformis 88.95  86.60 91.16* 90. 44 84. 24 75.02
Misumenops tricuspidatus 19.00 75.20 83.00" 81. 00 76.00 72.00
. s 91.10
Clubiona reichlini . 97.80" 97.70 92.40 65.00
(22C)
Coleosoma octomaculatum 94.50  94.23 97. 42" 95. 00 89. 14 84.23
Ornithoctonus huwena 0 70.33 84. 67" 72.67
* Optimum temperature
7 gy
Table 7 Optimum temperature of reproduction
/ %) (%)
. Number of Interval Oviposition ~ Numb. of Hatching
Species Eggs/cocoon . .
cocoons period rate laying eggs rate
Pardosa astrigera 32 32 35 32 32
P. pseudoannulata 30 32 32 30 32 25
Pirata tenuisetaceus 25~32 30 32 30 30 25
P. piraticus 25~32 30 28 30 28
Nurscia albofasciata 30 32 28 30
Dictyna uncinata 28 28 35 25~32 30 15
Erigonidium(?) naniwaense 28 25 30 25 15
Gnathonarium gibberum 25 32 25
Oedothorax insecticeps 20~28 30
Erigone prominens 20 37 25~35 25
Coleosoma octomaculatum 25 25 35 25 26
Neoscona holmi 25 35 25 25
Tetragnatha praedonia 29 35 26 29 35
T. vermiformis 29 29 29 26
Misumenops tricuspidatus 29 32 28 25
Clubiona reichlini 25 28 25
Erigonidium graminicolum 26 26 26
Ornithoctonus huwena 25
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Table 8 Effect of temperature on spider population growth
Temperature ( C)

Species 15 20 23 25 26 28 29 30 32 35
Coleosoma octomaculatum 19.73  *29.37 28.70 22.98 13. 64 1. 94
Tetragnatha praedonia 20. 74 35.57 40. 17 74.28" 45.32 31.52
T. vermiformis 31.93 20. 30 32.47 51.71* 22.57 11.70
Pirata piraticus 11.81 39. 34 73.521" 24.37  5.30
Eringonidium (?)naniwaense  45. 34 52. 64 88.12* 87.47 67.41 55.92
Misumenops tricuspidatus 5.57 20. 90 34. 84" 28.70 18.49
* Optimum temperature
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