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Abstract: Nilaparvata lugens ( Stdl) ( brown rice planthopper BPH) has been the most serious pest
threatening rice production in China. Generalist predators are effective biological control agents in
agroecosystems but the comparative study of predations among main spider species under field conditions
has not been fully explored owing to a lack of practical methodology. In order to understand the capability
of the spiders to prey on the BPH and provide a theoretical reference for its control in this study the
densities of BPH and spiders among crop stages and fields planted with resistant and susceptible varieties
were investigated in 2011 and 2012 and 3 807 spiders of dominant species were collected to compare their
predations on BPH using DNA-based gut content analysis. The results showed the positive rates for all
spider taxa were closely related to prey densities as well as population dynamics of BPH at different DAT
( Days after transplanting) and there were significant differences between the DAT21 DAT35 and
DAT77 DAT91. The analysis of density of BPH and spiders between years and varieties showed that the
two values were significantly higher in 2012 than 2011 and these were significantly higher in Shan-You 63
(SY63) variety than in IR64 variety respectively. The positive rates for all spider taxa were significantly
higher in 2012 than 2011 and these were significantly differences for Lycosidae and Theridiidae between
SY63 variety and IR64 variety respectively. The relationships of positive rates to prey planthopper
densities for Pardosa pseudoannulata  Coleosoma octomaculata  Tetragnatha maxillosa Thorell and
Ummeliata insecticeps under field conditions could be described using saturated response curves.
Quantitative comparisons of predations among the four spider species confirmed that P. pseudoannulata and
C. octomaculata were more rapacious than U. insecticeps and T. maxillosa under field conditions.
Generalist spiders could follow up BPH population timely and assemblages of spiders coupled with variety
resistance could effectively suppress BPH population. This study highlighted spider importance as the
predators of BPH and illustrates the utility of our approach to quantify their trophic linkages between
different spider species and BPH in rice ecosystem and assemblages of spiders coupled with variety
resistance could effectively suppress BPH population.
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2.3 4
2.3.1 4
4
( 4). 10~20 /
50 ~100 /
( 4);
a 9.59 £5.59 3.02+1.21
0.53 £0.24 1.38 +
0.48 (P <0.05) . b 0.1220.08
(0.04 £0.02) .
3 . (0.04 +0.02) (0.01 +0. 00) .
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Fig. 3 Comparison of the population density and the DNA (Gt )
ratio between years and varieties
qPCR 4 Ct
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Table 1 Comparison of the positive rates to BPH among the 7 major spider taxa collected from 4 fields in two years

2011 2012
Significant differences
Family SY63 IR64 SY63 IR64
Years  Varieties
Numeber (%)  Numeber (%) Numeber (%) Numeber (%)
Lycosidae 253 17.4 231 5.2 171 66.3 127 26.8 a a
Theridiidae 171 6.4 157 5.1 175 29.7 173 43.9 a a
Linyphiidae 233 7.3 173 5.2 251 36.6 235 30.9 a -
Tetragnathidae 222 9.7 191 3.5 208 35.6 223 41.3 a -
Salticidae 58 4.4 66 10.7 56 70.8 59 62.7 a -
Araneidae 36 9.5 68 17.9 53 32.4 46 45.7 a -
Others 23 16.7 44 29.6 45 51.1 59 37.3 a -
(P <0.05) Ct (28.94 + ( <50%) (=50%)
0.32) (26.93 £0. 33) DNA
(25.89 +£0.51) Ct (P <0.05); Ct 28.97 £0.39  26.95 +0.23
Ct (28.11 +0.44) (P <0.05)
Ct (P <0.05) 4 DNA o
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4 4
Fig. 4 Noninear relationships between prey ( BPH) densities and positive rates for 4 spider species in field condition
A . B o G D o Note: A Pardosa pseudoannulata; B

Coleosoma octomaculata; C  Ummeliata insecticeps; D Tetragnatha maxillosa.
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Fig. 5 Comparison of the quantitative evaluations for
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( 1996; Settle et al. 1996) ,
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2012) .
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