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Abstract: Forest productivity generally increases with tree species diversity. However, it is unclear how biodiversity of
different trophic-level and interactions between tree species diversity and soil microbial diversity affect stand productivity. In
this study, we selected plantations with different tree species richness and compositions in subtropical China, to investigate
the effects of tree species diversity and soil microbial diversity on stand productivity, by using indicators of tree species
richness, functioanl traits diversity, phylogenetic diversity as well as phylogenetic diversity of soil fungi and bacteria. The
results showed that stand productivity increased significantly with tree functional diversity ( FD) ( P<0.001). Community
weighted mean of specific leaf area (CWM-SLA) (P<0.01), phylogenetic diversity (PD) (P<0.05) and soil fungal
diversity (PDF) (P<0.01), explaining 12.86%, 6.80% , 3.67% , and 3.08% of the total variance in stand productivity,
respectively. FD and CWM-SLA can indirectly improve stand productivity by increasing the diversity of soil fungi and

bacteria, respectively. Our findings suggest that pluritrophic biodiversity is conducive to maintain a high level stand
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productivity, and the top —down cascading effect between tree species diversity and soil microbial diversity plays an

important role in shaping ecosystem productivity.

Key Words: plantation; above-ground tree species diversity; below-ground microbial diversity; productivity
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Fig.2 Hypothetical relationships between tree diversity, soil
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Table 2 Optimal mixed linear model

it iz 5 Rl iR ” t .

Variable Fixed effects Estimate SEM

Eai| Intercept 0.13 0.234 7.177 0.565 0.590

Productivity FD 0.30 0.093 162.2 3.262 0.001
CWM-SLA 0.19 0.062 150.5 2.190 0.030
CWM-WD 0.11 0.081 163.2 1.50 0.136
PD 0.17 0.115 156.1 1.993 0.048
PDF 0.16 0.076 164.0 2.116 0.040

FD: I BEZAEYE ; CWM-SLA ; LU TR REALTE S (H ; CWM-WD . AB 3 LB BRI E, PD. WA RGER H ZFEIE PDF. AR RSB EF L
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Fig.4 Direct and indirect effects of above-ground tree species diversity and below-ground microbial diversity on stand productivity
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