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Influence of Seasonal and Daily Changes of Spatial Niche of Spiders
in Paddy Field and Two Insecticides to Spatial Niche and Predatory
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Abstract: The experiment was conducted in the experimental farm of Yangzhou Agricultural School. Rice
was transplanted on 21, June 1999. A plot (0.1333hm?) was selected for spatial niche observation, and
another four plots, 0.01667hm?* for each plot, were used for comparing the effect of spraying of two
insecticides , bisultap and methamidophos. at common dosage at different time on niche breadths of spiders
and planthopper and predation function of spiders. Rice plants were distinguished into three resource
grades, upper leaf layer, stem and base. Number of spiders and planthoppers was recorded on schedule.
Number of various species in leaf, stem and base was observed in morning (6 : 00), at noon (12 : 00) and
in afternoon (18 : 00) at three selected stages of rice, 21 July, 22 August and 10 September

(representatives of early-, middle- and late-stage of rice. respectively). The niche breadth (Bn) was

. . . 1 . . .
measured using the equation index, Bn=-————, where Bn is the niche breadth of observed species, P;
Zl’f(s)
i=1
is the proportion occupied by the species in total resource series, and s is total resource series number.

Measurements of similarity were calculated using Schoener index of proportional similarity of niche, C;;=

(39830040)
:2000-12-10; :2001-07-05
(1971~), s B B



8 : 1281

1— ; ; |Py,—Pj |, where Cj;is the measurements of similarity of niche, Pj, is the proportion occupied
by species 7 in resource series h. Pj is the proportion occupied by species j in some resource series h.
Function decrease rate was also used to evaluate the effect of spraying two insecticides on predation
function of spiders, FD,=D,+ (1—D,)(F,—F,)/F., where FD, is the function decrease rate of natural
enemies at time ¢, D, is the mortality rate of natural enemies at time ¢, F, is the predation function of
surviving natural enemies at time ¢ after insecticide application, F. is the one of control (CK), meanwhile,

the spiders were considered as a predator guild, thus the function decrease rate of the guild after insecticide

S
application (FD) can be obtained by the following equation, FD= La,- X FD,, where a; is the predation
i=1

share of species 7 in the whole predation number of the guild, calculating by the following equation, a;=

N, X B,

i) N“i

i=1

, where N, is the mean predation number of the spider / in the field, which was the predation

number in disc equation of function response when N is 10, B;is the relative abundance of the species 7 in
the guild. The results were as follows:

The spatial niche breadth of spiders and planthopper varied with season, but different species had
different regularity. The trend of the spatial niche breadth of Micryphantidae and planthopper was
consistent before 22 august, but opposite after that. That of Lycosidae increases gradually as rice
development, but that of Tetragnathidae was just opposite; that of Tetragnathidae decreased continually
before 22 august, but there was a peak on September 1, and declined quickly. That of Theridiidae reached
the maximum during late august to early September.

Change of spatial niche in a day varied with species. The spatial niches of planthopper and Theridiidae
were broadest in morning, narrowest in afternoon; that of Saltidae was narrowest in morning, but
broadest in afternoon; Tetragnathidae was similar with Saltidae during July to August, but inversely
during September. However, that of wolf spiders was narrowest in morning and broadest at noon during
July to August, but narrowest at noon during September; that of Micryphantidae and Araneidae was
changeable, without obvious regularity.

Proportional similarity index (C,;) was an important index reflecting the species similarity for resource
utilization. The bigger the value is, the bigger the similarity extent of the distribution in resource series
between species was. The index of wolf spiders was smaller than other species, but other species had
bigger ones with one another. Among spiders, Micryphantidae had biggest similarity index with
planthopper, other species also had higher ones with planthopper. This indicated that spiders have very
high encountering chance with planthopper, which was related to the habitats of themselves. Wolf spiders
mainly distributed on the base of rice plant, and Tetragnathidae mainly on leaf and stem, so C;; between
the former and the later was the smallest, being only 0.2576; Apart from planthopper and
Micryphantidae, other species mainly distributed on stem. so they have smaller ones with wolf spiders.

Application of bisultap and methamidophos in morning and in afternoon showed different effects on
spatial niche of spiders and planthopper. For bisultap appication in morning, the niche of Micryphantidae
and planthopper was broader than CK, while that of Tetragnathidae and Lycosidae was just opposite; for
methamidophos application in afternoon, the niche of Micryphantidae, Tetragnathidae and Theridiidae was
broader than CK and in morning. but inversely for wolf spiders and planthopper. Generally, the impacts

of methamidophos on spatial niche of spiders were bigger than that of Bisultap. but inversely for
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planthopper.

Spraying of two insecticides in morning and in the afternoon also had different impacts on predation
function. The effects of spraying of bisultap in morning on predation functions of Micryphantidae,
Lycosidae and Theridiidae were bigger than that in afternoon, and there are the same results for predator
guild, but reverse for Tetragnathidae; methamidophos application had the opposite results with bisultap.
To minimize the effects of insecticides on spiders, it was better to spray in afternoon than in morning. but
reverse for methamidophos.
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Table 1 Seasonal niche breadth of spiders and planthopper (Yangzhou, 1999)
( ) Sample date(Month. day)

Taxa 07.13 07. 21 08.10 08. 22 09. 01 09.10
Planthopper 0.513 0. 781 0.716 0. 810 0. 839 0. 811
Mictyphantidae 0.652 0. 846 0.671 0. 700 0. 660 0.673
Tetragnathidae 0. 889 0.710 0.663 0.591 0. 895 0.708
Lycosidae 0.333 0.333 0.452 0. 480 0. 460 0.3576

Theridiidae 0. 407 0. 889 0. 788 0.997 0.974 0.695
Araneidae 0 0.415 0. 641 0. 817 0. 333 0. 333
Saltidae 0 0. 600 0.333 0. 600 0. 600 0. 585
Thomisidae 0 0 0.333 1. 00 0.333 0.333

Clubionodae 0.333 0 0 0 0 0
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Fig. 1 Niche breadth of spiders and planthopper Fig. 2 Niche breadth of spiders and planthopper
during early stage of rice (21 July) during middle stage of rice (22 August)
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Table 2 Similarity indices of inter-taxa of spiders and planthopper (Yangzhou, 1999)
Taxa Planthopper  Mictyphantidae Tetragnathidae Lycosidae Theridiidae Araneidae Saltidae Thomisidae
Planthopper 0. 8944 0.5682 0. 6895 0. 7591 0.7061 0. 647 0.7025
Mictyphantidae 0. 5087 0. 6437 0. 8049 0.7519 0.6928 0.7483
Tetragnathidae 0. 2576 0.6731 0.5906 0.6698 0.5726
Lycosidae 0. 4486 0. 3956 0.3364 0.3433
Theridiidae 0. 8645 0. 8847 0. 843
Araneidae 0.9208 0.9784
Saltidae 0.9028
Thomisidae
2.5
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Table 3 Proportion of spiders and planthopper in different position rice plant (Yangzhou, 1999)

Planth- Mictyphan- Tetragna-

Item Lycosidae Theridiidae Araneidae  Saltidae Thomisidae Clubionodae

opper tidae thidae
Leaf 0.106 0. 047 0.538 0.026 0.212 0.129 0. 208 0.111 0. 200
Stem 0.373 0.478 0.374 0. 144 0.510 0. 645 0.625 0. 667 0. 800
Base 0.519 0.474 0. 088 0. 830 0.279 0.226 0.167 0.222 0. 000
4 (Bn) ( ,1999)

Table 4 Effect of spraying at different time on spatial niche of spiders and planthopper (Yangzhou, 1999)

Treatment

Mictyphantidae ~ Tetragnathidae Lycosidae Theridiidae Planthopper
Morning 0.703 0. 667 0.333 0.758 0. 898
Bisultap Afternoon 0.691 0.621 0.333 0. 857 0.971
Morning 0.632 0. 867 0.517 0. 857 0.691
Methamidophos Afternoon 0.742 0.903 0.333 0.926 0. 644
( )Before spraying (CK) 0. 700 0. 887 0.378 0.777 0. 787
5 ( ,2000)
Table 5 Effect of spraying at different time on survival rate and predation function of dominant spiders (Yangzhou,
2000) *
9%
Relative mortality rate Decrease rate of predation function
Treatment
Mictyphan- Tetragna- Lycosi-  Theridi- Mictyphan-Tetragna- Lycosi-  Theridi- Guild
ui
) tidae thidae dae idae tidae thidae dae idae
1d © 34,20 17.39  29.73  36.67 59.97 40.70 63.74 61.47  62.33
One day Bisultap @ 25.00 30.43 4.500 26. 67 54. 37 50. 06 50.72 55. 38 51.43
after 62. 80 69. 56 53.27 73.33 77. 36 78.15 75.88 83.77 76. 36
spaying  Methamidophos 82. 40 47. 83 80. 37 76.67 89. 29 62.55 89. 74 85. 81 88. 75
4d 35. 60 78.57 38.58 10. 00 60. 82 84.62 68. 31 45. 24 66. 86
Four days Bisultap 26. 00 71.43 51.45 5. 00 54.98 79.49 74.95 42.20 70.73
after 59.01 64.28 72.61 40. 00 75.06 74. 36 85. 86 63.49 83. 05
spaying  Methamidophos 71.19 64.28 85.48 60. 00 82. 47 74. 36 92.51 75. 66 89. 77
* (2000) Decrease rate of predation function of
survived spiders after spraying was from Xu J. X, et a/ (2000);(1) Morning (@2 Afternoon
3
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