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Table 1

Relationship between effect size of different predictions and habitat sizes

[ LEi] W7 45, il Fime T v 22 P g PR SRE
Prediction Model Breakpoint QM Slope SE P value AIC
Density Non-piecewise 1.716 —0.119 0.091 0.190 117. 296
Piecewise-left 104112 0.038 —0.032 0.166 0. 846 97.818
Piecewise-right 2.816 —0.501 0.298 0.093 18. 465
Distance Non-piecewise 1.126 0.113 0.107 0. 289 349. 690
Piecewise-left 10 4.295 —4.085 1.971 0.038 33.119
Piecewise-right 9. 250 0.336 0.111 0.002 323.979
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Influences of Habitat Area Size on Density- and Distance-
dependence of Janzen-Connell Effects

YANG Jingjun', WEI Haihang',QIN Jie', TIAN Hongdeng',LI Jinhua',CHEN Jinlei*,
ZHOU Xiaoguo®" "

(1. Guangxi Zhuang Autonomous Region Forestry Science Research Institute, Nanning, Guangxi, 530002, China; 2. Institute of

Eco-Environment Research,Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract:In order to explore the effects of habitat area size on density- and distance- dependence of the
Janzen-Connell (JC) effect and its driving mechanism, and to provide a scientific reference for the mainte-
nance mechanism of plant diversity under the background of habitat fragmentation, this study collected and
screened 50 forest sites around the world from 1970 to 2019 in the Web of Science database as the data basis,
and the meta-analysis was used to analyze the effect values of different types of drivers in density- and dis-
tance- dependent experiments. Piecewise regression and non-piecewise regression were used to simulate and
analyze the relationship between the size of density- and distance- dependent effect and the size of habitat are-
a. The results showed that in 161 experiments of 67 studies,the effect size of pathogens and invertebrates was
significantly less than 0 in distance-dependent experiments (with JC effect) ,but not significant in density-de-
pendent experiments. On the contrary,the effect size of vertebrates was significantly less than 0 only in densi-
ty-dependent experiments. Although only the distance-dependence effect value increased first and then de-
creased with the decrease of habitat area, the fitting turning point of the density-dependence trend line was
before the distance-dependence,indicating that the decrease of habitat area would first affect the density-de-
pendence. This study clarified that the main drivers of density- and distance- dependence are density drivers
(vertebrates) and distance drivers (pathogens and invertebrates), respectively,and the density-dependence
are more sensitive to habitat area reduction than the distance-dependence,which may be caused by the differ-
ent needs of these two drivers for habitat area. Therefore,focusing on different types of drivers in fragments
of different habitat areas is conducive to the maintenance of biodiversity.

Key words: Janzen-Connell effect;density-dependence;distance-dependence;habitat fragmentation;biodiversity

CRER LR O

N B A KSR EERE
i BXREIE:0771-2503923
BB 48 : gxkxyxb@gxas. cn




