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Analysis of plant abundance-based association between community spe-
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Abstract: Revealing associations between species composition and environmental characteristics is crucial
for understanding species coexistence. In past studies, traditional ecological species groups have been classi-
fied subjectively, and the associations between species groups and environment characteristics were not de-
termined quantitatively. In this study, we evaluated environmental relationships of plant species composition
among 31 plant communities within different habitats in Tiantong region, Zhejiang Province. Maximum, ac-
tual, and relative environmental dependence indices were defined respectively on the basis of plant abun-
dance. We tested the actual association between species composition and environment using a random null
hypothesis. The community type—environmental association was confirmed by Pearson correlation between
relative environmental dependence index and Mahalanobis distance. The results showed that: (1) the maxi-
mum environmental dependence index is an idex of premium community type’s combination from randomi-
zation under current conditions and actual environmental dependence, which may be used to indicate prefer-
ence of species composition to actual habitat conditions. The association between species composition and
environmental characteristics may be denoted effectively by the relative environmental dependence index;
(2) the relative environmental dependence index did not correlate with most single environmental variables,
but significantly correlated with Mahalanobis distance; and (3) if habitat properties were more heterogene-
ous, species composition—environment association was more unique. These findings provide new evidence
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for relationships between plant species composition and environment characteristics in the evergreen
broad-leaved forests in Tiantong region and an ameliorative reference for how to quantitatively determine

species—environmental associations.
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Fig. 1 Nonlinear regression between index of maximum en-
vironmental dependence and species richness

4 Mabhalanobis

2 4
Table 2 Four nonlinear regression models used to fitting species richness against indices of maximum environmental dependence

Nonlinear regression model Model
Exponential y=yo + de™"
Power y=axb
Logarithm y=a—bin(x + ¢)
Polynomial y=ap+ ax + ax’ + ap’
y , X

Among four models, y represents indices of maximum environmental dependence and x represents species richness.
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2 Table 3 Indices of environmental dependence for 31 plant
communities in the Tiantong region and surrounding area
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Fig. 2 Comparisons of actual, maximum and relative indices
in environmental dependence among 31 plant communities in
the Tiantong and surrounding areas. Community codes listed in

Table 1.

Community code is the same to Table 1.
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Table 4 Pearson correlations between index of relative environmental dependence and each of 6 environmental variables
Altitude Soil water content Light intensity Soil §§ Soil temperature Air temperature
R’ 0.075 0.149 —0.105 0.167 -0.337 —0.524
P 0.689 0.424 0.575 0.370 0.063 0.002*
95% CI (—0.287, 0.418) (-0.217,0.478) (—0.442, 0.259) (-0.199, 0.492) (-0.618,0.019) (-0.741,-0.208)

* P<0.005
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