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Relationship between shrub species diversity and climate and local environmental

factors across Jilin
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Key Laboratory for Forest Resources & Ecosystem Processes of Beijing, College of Forestry, Beijing Forestry University, Beijing 100083, China

Abstract: The aim of this research was to study the relative effects of climate and local environmental factors on species
diversity and test the applicability of the hypothesis of the evenness of two geographic patterns on a secondary shrub
community in sub-humid environments. This research investigated 45 samples from secondary irrigation areas after forest
damage in the eastern and southern areas of Jilin. Climate data and local environmental factors were used to study their
effects on the species richness and evenness of the community, shrub layer, and herb layer. Different water ecotypes
(xero-, mesoxero- and phreatophyte ) were also analyzed separately to examine how the effects of climate and local

environmental factors on the species richness and evenness differed among functional groups.The results showed that: 1)
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Community, herb layer species richness, and herb layer evenness, increased significantly with increasing latitude. 2)
Community and herb species richness are mainly affected by local environmental factors rather than climate. The abnormal
relationship between species richness and latitude is owing to increasing shrub layer cover with increasing precipitation,
leading to decreased species richness. The correlation between shrub species richness and latitude and climate factors was
not significant, because the response of different water ecological regimes to the climate gradient was inconsistent, which
reflects the influence of functional groups on diversity patterns. 3) The evenness of the community and shrub layer was
mainly affected by the climate factors. The evenness of the herb layer was mainly affected by the local environmental factors.
The precipitation also indirectly affected herb evenness through the influence of the shrub layer. However, the results of the
community, shrub, and herb layers all support the hypothesis that evenness increases with improving environmental
conditions. The results of this study showed that the mechanism of species richness and evenness is very different, but both
are strongly influenced by local environmental factors. Climate indirectly acted on the diversity of the pattern through local
biological factors (such as coverage, lifestyle) ; therefore, the effect of the climate on diversity is important, but has not
received due attention. Since local biological factors also change with climate, only studying the surface relationship of

diversity and climate will not accurately predict the impact of climate change on diversity.
Key Words: climate functional type; shrub; species richness; species evenness
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Table 1 Effect of climate and local environmental factors on the community, shrubs and herbs, and for different water ecotypes species

richness, evenness in shrub

PAAR B BE ] Univariate explanatory power/ %

%W%#WE& Wi WEARRZES MEARZEERE Bl THereRE KGR
Species diversity index MTCM  MAP  PET Slope Shrul? layer  Shrub layer Aspect Disturb Wa.te:r
height coverage degree condition
YIBh=E T & Species richness
HET% Community -3.0 -260*"* +3.6 +0.4 +0.8 -11.0 = 14 26.2%* 26.93**
K Shrub -0.6 +2.0 -3.0 -2.0 -0.4 -0.2 8 1.0 2.0
AR Herb -4.0 -36.0*  +6.0 +1.0 +1.7 -9.3 % 22 26.3%* 30.62**
Y5 EEHE 4 Evenness
A% Community -0.09 +6.0  -7.0 -1.0 -2.0 -2.0 10.9 3.4 4.0
K Shrub +4.0 +0.8 +0.004  +1.3 -0.8 -3.0 16.8 8.5 3.5
AR Herb -6.0 -102* +0.04 -1.9 +1.3 -15.92*" 10.3 20.6** 13.2
HEARRE K53 A= AU FP AL Number of different water ecological species of shrub
{4 Phreatophyte- +0.04 +25.0" -14.0" -4.0 +0.3 +0.1 13.4 2.0 1.8
HiE Mesoxero- -23  -1.2 -0.04 -0.9 -2.5 -1.0 6 2.0 3.7
24 Xero- +0.3 -84  +16.0°*  +5.8 -0.3 +0.01 4 4.3 1.5

P <0.1; #P<0.05; # %P <0.00; # = *P<0.000;HpR" -7 HOMIKKER, “+" NIEMRKR, RIRHE NFERAE,; MTCM: ik H

7, mean temperature of the coldest month; MAP ; 4E ¥ /K i, mean annual precipitation ; PET ; V& 7EZE {28 , potential evapotranspiration
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Table 2 AIC model to select the species richness and evenness of the interpretation model

YR Z R TR PRER AR i (AR 42 %) REAL R
Species diversity index Reserved variables ( Explanations% ) Model explanatory force/%
Y= & Species richness

HE% Community HWEAZEE (-10.6) , TR (10.2) , LK (23.3) 44.1

HEAR)Z Shrub b 0
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Y5 FEFEHL Evenness

V% Community MAP(+9.7) , HERZ 6 (-6.0) 13.7

HEAJZ Shrub MTCM (+13.7) , H 3K IR (3.47) 17.2
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Fig.4 Relationship between species richness and annual precipitation ( MAP ), potential evapotranspiration ( PET), coldest month low

temperature (MTCM) for different water ecotypes
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Table 3 AIC model to select the species richness of the interpretation model for different water ecotypes

YR Z R PRBA AR (AR 1T 2% %) WAL it e T3

Species diversity index Reserved variables ( Explanations% ) Model explanatory force/%
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