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Abstract : Scientific understanding of spider biology is far behind spider taxonomy in China. Among the
currently known 2361 spider species,the life history and biology of only twenty have been studied. Study
has been focused on species of agricultural and forestry importance. The wolf spider Pirata subpiraticus
( Araneae, Lycosidae) has a wide distribution and an abundant population. Its occurrence in rice paddy
accounts for about 11.28% of the arthropod community and 20.48% of the spider sub-community,
according to field investigation. The wolf spider is a predator of many insect pests such as plant hopper.
leafhopper,paddy borer and rice moth in rice paddy. It is very important to study biological and ecological
characteristics of the wolf spider so that it may be protected and even extended over a larger area.

The biology and ecology of the wolf spider were studied by field and laboratory observation. In a field
experiment,female adult spiders with laying egg-sacs from a rice field were placed in a pot (16cm diameter
and 20cm high) covered with an open top transparent plexiglass hood (14cm diameter and 25cm high) at
the beginning of May and were allowed to freely feed on the natural insects. In a laboratory experiment.,
forty young spiders hatching from the egg-sac were put into tins (6. 4cm diameter and 13. 5cm high), (one
per tin) ,and they were fed with mosquito,leafhooper or plant hopper according to the pest status change in
the field. Corresponding data were collected daily or at less-frequent intervals.

In the experiment, as expected, the spider overwintered with spiderlings and adults. It had 3~ 4
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generations each year in Chongqing region. The duration of the 3™ generation was the longest,and that of
2™ generation was the shortest. The spiders began to move into the rice paddy from the farmland at the
beginning of May. There were three oviposition peaks——10 May,25 June and 10 August.and there were
two population peaks at the beginning of July and August in the rice field. In both laboratory and field ,the
wolf spider had the habit of making burrows and making web bags after the 4" instar during the mating
and egg-sac carrying period. Observed by the author,the wolf spider usually is a wanderer and it also can
step or jump on the crop,land on the ground and water surface.,and even move under water when
frightened. The quantity of predation depended on its instar,frequency of ecdysis and gender. Female and
male mated several times without cannibalistic behavior. The duration of mating ranged from 15 min to 65
min. About 2~6d after the mating,females laid eggs in the morning or at night. Egg laying lasted about 20
~40 min. The diameter of an egg was about 0. 84mm. Egg-sac diameter averaged about 4. 2mm. One female
can lay 3~6 egg-sacs and the number of eggs per egg-sac was 75 on an average. The mean hatching rate of
eggs was about 90.5%. Females usually have a strong ability to protect their egg-sacs by carrying it in
front of thorax when encountering an attacker. As expected,the hatched spiderlings made their way safely
to the mother’s back in aggregation mode. Three to five days later,they left their mother.dispersed.and
attacked prey. Before getting out of the egg-sac.the spiderlings had molted one time at least. Spiderlings
matured after molting 7~ 8 times. The average of their pre-oviposition period was about 3d (2~ 6d). The
oviposition period was 9~15d (11. 4d avg. ). The spiderling stage was 57~ 133d (81. 6d avg. ). The adult
period was 128~186d(140d avg. ). But the average period of adult female was longer by 39. 6d (24~51d)
than that of adult male. The sex ratios of female to male were greater than one in all generations except the
first. The courtship and mating behaviors of the adult spiders and characteristics of the instars and sub-
adult spiders are described in detail in this paper. The surroundings adaptability of the wolf spider is strong
and its survival rate from spiderling to maturity was about 21.4% ~56.3% (35. 0% avg. ). Its starvation
capability is strong too in the laboratory under humidity condition and it survived about 42.7d(28~57d)
without feeding.

This research indicates that higher hatching rate,higher survival rate,longer development duration
and strong behavior adaptability of the wolf spider are the source of its population abundance in rice paddy.
It should be given protection and encouragement to enhance for its predation ability against rice insect
pests.
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° ’ ’ Table 1 Mean generation time of the wolf spider Pirata
° subpiraticus (1999~2000, Beibei, Chongqing)
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i 1~ Generation Start time Num. of Mean gener-
(month-date) spider ation time
2d ,2~5d , 3d o
1 First 04-01 50 94. 9
’ 2 Second 05-05 60 81.7
1~2d , 3~5d . 3 Third 06-28 80 78.1
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~ ~ S ’ )
. , , Table 2  Interval duration of oviposition for the wolf
spider Pirata subpiraticus of every generation (1999 ~
’ ' ’ ’ 2000, Beibei, Chongqing)
T ’ @
° C - ) Interval duration
232 Generation Num. of Oviposition
R 1999 2~4 29 egg-sacs stage Long- Shor- Mean
. o 2.29.3.69. 1. 76em. ‘ (month-date) est test
1 First 8 04-10~06-20 29 10 15.7
’ ’ A 2 Second 11 05-05~07-05 21 6 11.4
o s 3 Third 25  06-25~09-05 36 15 18.5
) 89.2% 10.8%. 4 Fourth 19 08-10~11-10 52 17 24.2
s o
, 1~2 3 (2000, )
s , 2 Table 3 Mean developmental duration of spiderling stage
1.0 i3 1. 25 i 1. 6 ; for the wolf spider Pirata subpiraticus of every generation
36.8%, 63.2% . (2000, Beibei, Chongqing)
d)
’ o ’ -4 ) Mean durations of g(fneralions
11 40. 094 ’ Spiderling Num. of 1 2 3 4
9.5 11 o stage spider First Second Third Fourth
y 4 1% instar 25~30 12.1 8.6 11.2 25.7
, 2" instar 20~25 9.6 10.3 9.6 18.8
3 instar 15~20 11.8 11.0 7.3 22.5
‘ 4™ instar 10~15 13.9 12.3 9.8 17.9
2-3.3 ’ 5% instar 10~15 14.2 10.5 8.5 21.6
’ - 1999 320 6" instar 10~15  11.3 10.9 10.8 26.2
, 52.81% . 47.19%, Total duration 72.9 63.6 57.2 132.7
1 1:1.1152 1:0.78;3 1: 4 (1999~2000, )
0.82;:4 1:0.90, Table 4  Developmental duration of adult wolf spider
2.3. 4 Pirata subpiraticus of every generation (1999 ~ 2000,
,1~5d . , Beibei, Chongqing)
’ Duration of adult spider
’ ’ ° Generation Num. of
2~6d ’ spider [ongest Shortest Mean
, , o 2~5d 1 First 15 186 132 142.7
. . ) 2 Second 20 161 128 137.8
1~2d 3 Third® 30 324 154 254. 4
4 Fourth® 30 243 51 205.3
’ ’ @® Adult spider overwintered; 2
’ o 2~3d Spiderling overwintered
s 3
s s . o .
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Table 5  Spiderlings characteristics of the second generation wolf spider Pirata subpiraticus (2000, Beibei, Chongqing.

mm)
. . ) Length Length Width of Length of Width of
Spiderling .
Num. of spider of body of cephalothorax cephalothorax abdomen abdomen
1 instar 80 1.692 0. 857 0.614 0. 879 0. 496
27 instar 60 1. 839 0. 967 0.811 0.761 0.522
3" instar 25 2.738 1. 269 1. 263 1. 094 0. 938
4™ instar 23 4.263 2.097 1.238 2.175 1. 313
5% instar 20 4.775 2.675 2.133 2.167 1. 808
6" instar 15 4.813 2.788 1. 850 2.250 1. 225
) .1 2 .3 4 .5 6 N o 6~7 s
s s 7 8 o
s s s o
2.3.8 6 (2000 5~8 )
N N 35.0%, 3.4 Table 6  Duration of tolerating starvation for adult wolf
, , , 21. 4% ~ spider Pirata subpiraticus (from May to August, 2000,
27.5Y%, 24.1% ;1 ) , Beibei, Chongqing)
Durati
49.8%~56. 3%, 52.8%, () | uremon
of tolerating starvation
2.3.9 R Testing Num. of
time spider
P s P Longest Shortest  Average
s 28d s 2000-05-07 14 53 32 42.5
42.7d, , 2000-06-07 24 57 41 49.0
( 6). 2000-07-07 25 45 28 36.5
3
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