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The effects of water on predacious function of paddy field spiders
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Abstract: The daily predation of spiders to planthopper in paddy field was estimated during 2000-01 using
the method called pulse sampling (i.e. calculating the number of planthopper preyed during time ¢ to ¢+
At, based on the difference between the planthopper number at time ¢ and ¢+ Az). Planthopper numbers
were recorded by killing with the insecticide (dichlorvos), and investigation was conducted successively for
several days. In order to estimate daily predation, several supplementary experiments were also carried
out. Daily predation was estimated by using the following formula:

Y, =N, + H, +M)— (N, +P, + E + D)

Where Y, was the planthopper predated during time ¢ to ¢+ At, N, and N, were the planthopper
numbers at time ¢ and ¢+ At. respectively; H, was the number of planthopper nymph hatched during time
t to t+At; Mt was the number of planthoppers immigrated during time ¢ to t+At; P, was the number of
the planthopper died due to parasitism during time ¢ to t+At; E, and D, were the number of planthoppers
emigrated and natural death during time ¢ to t+ Az, respectively. The relationships of between number of

planthopper preyed (NPP), percentage of planthopper preyed (PPP)., and with spider density were
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constructed by using several mathematical models. In addition. functional responses of Pirata subpiraticus
and Oedothorax insecticeps to planthopper in presence and absence of water were also determined in
laboratory. The results showed that PPP decreased with the increase of mean crowding of planthopper. At
the same crowding, NPP was higher in presence of water than in absence of water. The relationship
between NPP and Pirata japonicus density in presence of water was fitted by a parabola. NPP was
maximum when the Pirata japonicus density was 1.4 per hill, but the above relationship was linear when
there was no water on the field. Influence of water on NPP by Micryphantidae was not clear. The
functional response experiments showed higher NPP of Pirata subpiraticus in presence of water than in
absence of water. NPP in presence of water was 1.5 times higher than that in absence of water. However,
there was no obvious difference under two conditions for NPP of Oedothorax insecticeps. Predation
patterns of two spiders under two conditions (with or without water) in rice field was consistent with their
respective response in the laboratory.

Key words :rice field; water; predator; predation number
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1 N (2000,2001 )
Table 1 Relationships between planthopper number preyed, predation percentage per day by spiders in rice field with

the mean crowding of planthopper, spider density

( / )Spider density*

C - - C /D
Sample Number of Percentage Mean
date planthopper of planthopper crowding of ) 9 P 2 P 6 0 Total
(Year-M-D) preyed preyed (%) planthopper spiders

2000-07-09 4. 67 54. 81 13.33 2.37 0.65 0.13 0.13 0.00 0.00 0.00 3.28
2000-07-10 1.93 24.18 19.10 2.68 0.83 0.18 0.12 0.02 0.00 0.02 3.58
2000-07-11 3.50 57.57 9. 40 3.28 0.80 0.05 0.22 0.03 0.00 0.02 4. 40
2000-07-12 4.57 36. 62 21.93 3.05 0.33 0.08 0.10 0.00 0.00 0.00 3. 57
2000-08-09 3. 23 6. 14 69. 88 2.27 2.08 0.17 0.17 0.03 0.00 0.04 4.75
2000-08-10 4. 83 9.74 60. 58 2.58 1.18 0.15 0.20 0.06 0.00 0.05 4.23
2001-07-03 0. 36 65.28 0.943 1.64 0.27 0.15 0.25 0.02 0.01 0.00 2. 39
2001-07-04 0.51 55.68 1. 33 1.80 0.33 0.20 0.30 0.01 0.00 0.00 2. 67
2001-07-05 0. 82 58.8 1.72 1.54 0.37 0.22 0.22 0.04 0.00 0.00 2.27
2001-07-06 0.33 26.72 2.30 1.63 0.35 0.09 0.26 0.00 0.01 0.00 2. 34
2001-07-07 0.61 40. 97 1. 84 2.08 0.33 0.17 0.24 0.04 0.03 0.06 2.96
2001-07-08 0.91 93.55 1.19 1.96 0.50 0.16 0.25 0.03 0.01 0.01 2.92
m

2000-07-14 1.73 15. 41 11. 68 3.77 0.42 0.17 0.13 0.00 0.00 0.00  4.48
2000-07-15 2. 38 22.99 12. 66 4.28 0.47 0.13 0.17 0.00 0.03 0.02 5.12
2000-08-05 2.50 15.76 61.08 3.55 1.52 0.07 0.13 0.10 0.05 0.02 5.43
2000-08-06 1. 30 8.29 83.25 2.82 0.72 0.03 0.07 0.02 0.02 0.02 3.68
2000-08-07 2.27 4. 30 70.08 2.75 1.25 0.12 0.37 0.03 0.02 0.00 4.53
2000-08-08 1. 87 3.43 90. 35 2.77 1.18 0.08 0.20 0.08 0.02 0.00 4.33
2001-07-16 0.57 19.17 3. 44 3.52 0.43 0.04 0.27 0.02 0.02 0.00 4. 32
2001-07-17 0.58 19.11 2.97 4.00 0.63 0.10 0.29 0.02 0.00 0.00 5. 04
2001-07-18 0. 81 28. 39 3.07 3.92 0.48 0.05 0.30 0.02 0.02 0.02 4. 81
2001-07-19 0.75 40. 55 2.48 4.15 0.52 0.05 0.20 0.02 0.02 0.01 4.97
2001-07-10 0. 65 26.5 2. 40 2.52 0.54 0.09 0.22 004 0.00 0.01 3.43

* x1-Micryphantidae s xo-Pirata japonicus, xs-Tetragnathidae, xi-Theridiidae, xs-Saltidae, xs-Thomisidae, x7-
Clubionidae 1t L H Data above the # means in the presence of water in rice filed, data

below the # means in the absence of water in rice filed.
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