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Abstract; Revealing the bottom-up effects of plant community on soil fauna and microbial diversity can better understanding
the biodiversity maintaining mechanisms at multi-trophic levels. Previous studies have mainly focused on the effects of plant
species diversity on soil fauna and microbial diversity, but the bottom-up effects of the vegetation functional composition
received less attention. In this study, we firstly analyzed the relationships among deciduous woody plant proportion, tree and
herbaceous species diversity, and soil fauna and bacteria diversity across 13 plant communities on Dajinshan Island,

Shanghai. Then the structure equation model was used to distinguish the direct and indirect effects of deciduous woody plant
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proportion on soil faunal and bacterial diversity. The results showed that the proportion of deciduous wood plants had not
only direct positive and negative effects on herbaceous species diversity ( P<0.01) and soil fauna diversity (P<0.05),
respectively; but also indirectly decreased soil bacteria diversity through the cascading effect of herbaceous species ( P<
0.10) . However, woody plant diversity positively only linked with herbaceous species diversity, and did not correlate with
soil fauna and bacteria diversity ( P>0.10). These results suggest that, compared to tree species diversity, the proportion of
deciduous plants plays more important role in sustaining biodiversity patterns across multi-trophic levels in forest ecosystems

in the northern margin of the middle subtropical regions.

Key Words: proportion of deciduous wood plants; herbaceous diversity; multi-trophic levels; bottom-up control; niche

complementarity effect; selection effect
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2 T JRVEY AN SRR RS e AR D T B AT R N AT RN, N R SRR SR N A
Wyt S AR RN T AN R AR 2R B S o S T R 4 R 2 PR R K 4 U A T I B
ARZREES T 2l i MU AR R S AU T i 5 TR T RS SRS R ) R
[IE, th T 5, LSS M A ) 2 Rt e i 919 57 0 JA e 1 - STy, i ke i e AR R A
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T, Ny R BERE 5 v i A R i SR R AN AR, NV R B DT TR R MR
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Fig.1 Direct and indirect effects of soil available phosphorus content and proportion of deciduous woody plants on herbaceous species

diversity, soil animal diversity and soil bacterial diversity
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A IS A R DT T R OV BRI, S R TR AL A AR B
T g g ] YR SPR R P R R 55 41 243 1 SR 35 2 ] PR T 8 i 0 2 A < 1 3 0 4L R
(9 AR RRSY, RV A 0 A A T R B A AR SO B SR BEAE S T V& AR AR o LX) AR
MRANTFE TR RN R MRS T, P A b oy LU W Rty 2R 5T B LE S R ARV E SR B A W Z RV F7
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Table 3 Effect pathway and values of proportion of deciduous woody plants on herbaceous, soil animal and bacterial diversity
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Soil animal diversity
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