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Abstract: Impacts of aboveground herbivores on belowground soil ecosystem have attracted considerable attention by
terrestrial ecologists. A factorial experiment, in which rice variety and brown planthopper ( Nilaparvata lugens Stal) were
selected as factors, was conducted to clarify whether the aboveground herbivores and rice varieties interactively affected rice
seedling growth and soil labile carbon ( C) and nitrogen (N). Soil microbial biomass C and N, dissolved organic C and
nitrogen, and mineral N, were measured to assess soil labile C and N. The results indicated that brown planthopper
generally decreased aboveground (shoot) and belowground (root) biomass, as well as the root to shoot ratio, depending on
rice varieties” capabilities of resisting to brown planthopper. Soil labile C and N fractions were also affected significantly by
brown planthopper as well as its interaction with rice variety (P <0.05). In the presence of herbivory, the soil microbial
biomass C and dissolved organic C decreased under susceptible rice variety Guangsi, but increased under resistant rice
variety IR36. In addition, the brown planthopper generally promoted microbial biomass N, dissolved organic N and nitrate
content under resistant rice variety IR36. With herbivory present, distinctly effects on soil labile C and N fractions also

existed between the intermediate susceptible rice varieties Shanyou63 and Shanyou559. We found Shanyou63 was close to
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susceptible variety Guangsi, while Shanyou559 was close to resistant variety IR36. In conclusion, the responsive trends of
soil labile C and N fractions to aboveground herbivory rely on rice variety characteristics, with resistant varieties showing
more beneficial effects on maintenance of labile C and N, which may consequently promote soil biological activity and

cascade up to soil ecological functioning.
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Table 1 Influences of different rice varieties on the abundance and

biomass (dry weight) of N. lugens (Mean +SD, n=4)
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Fig. 1 Influences of different rice varieties on plant shoot biomass and root biomass with N. lugens (NL) or without N. lugens ( CK)
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Table 2 Summary of ANOVA results ( F values and Probability level) for the effects of N. lugens and rice variety on plant growth and soil labile

C and N content
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Variation source . . R/S Microbial ~ Microbial . . NH, -N NO; -N

biomass biomass . . organic C  organic N
biomass C  biomass N
iy &
1 . * % . * % . * % . * % . * 1' . * % . * . * %

N. lugens (NL) 15.3 34.1 10.4 13.8 5.9 9NS  39.9 6.4 48.4

5 1
KA b 3 20.0%*  10.9**  L7NS 140.9**  12.4**  4.3*  19.5** 87"  109.8**
Rice variety (V)
SCHAE 3 1.9NS 7.8%* 5.9 9.2** 20.5** 7.4** 2.0 NS 4.4* 11.3**

Interaction (NL x V)

* P<0.05, = = P<0.01, NS; Ag3&, P>0.05
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Table 3  Influences of different rice varieties on the ratio root
biomass to shoot biomass with N. lugens (NL) or without N. lugens

(CK) (Mean +SD, n=4)

KA AR IR (CK) # &E (NL)
Rice variety Without N. lugens With N. lugens
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Fig. 2 Influences of different rice varieties on soil microbial biomass carbon and nitrogen content with N. lugens (NL) or without N.
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Fig. 3 Influences of different rice varieties on dissolved organic carbon and nitrogen content with N. lugens (NL) or without N. lugens
(CK) (Mean = SE, n=4)
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Fig. 4 Influences of different rice varieties on ammonium and nitrate content with N. lugens (NL) or without N. lugens (CK) (Mean *
SE, n=4)
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