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Phylogenetic structure and species diversity pattern of plant community under

flooding disturbance in the riparian zone of reservoir
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Abstract; Phylogenetic structure incorporating phylogenetic data in the studies of community provides a new perspective for
biodiversity research. To explore the maintenance mechanisms of species diversity of riparian plant communities under the
flooding disturbance, the original riparian vegetation in Danjiangkou Reservoir before the first phase of the Middle Route of
the South-to-North Water Diversion Project was investigated. The phylogenetic structure and species diversity of riparian
communities and their relationship with environmental factors under the flooding disturbance were analyzed. The results
indicated that; (1) with the increase of the intensity of flooding disturbance, the species richness, species diversity, and

phylogenetic diversity of the riparian communities decreased significantly. Although there was no significant difference in the
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net relatedness index of communities, the phylogenetic structure communities showed a trend from divergence to aggregation
with the increase of flooding disturbance intensity. The results indicated that the maintenance mechanism of species diversity
in the riparian plant community was driven by habitat filtration and niche differentiation. And the ecological process effect of
habitat filtering increased and the competition between species weakened with the increase of flooding disturbance intensity.
(2) The species richness, species diversity, and phylogenetic diversity of all plant communities in the riparian zone were
significantly affected by slope, soil texture, available nitrogen content, and total nitrogen content. In addition, the species
richness was significantly affected by soil thickness and available phosphorus content, and the phylogenetic diversity was
significantly affected by soil thickness. However, only available nitrogen content had a significant effect on the net
relatedness index. Slope aspect, available phosphorus content, and the three diversity indices were significantly correlated
under the light flooding disturbance. Slope, soil thickness, soil texture, total nitrogen content, and three diversity indices
were significantly correlated, and soil pH, total nitrogen content, available phosphorus content, and net relatedness index
were significantly correlated under the moderate flooding disturbance. Soil texture, available nitrogen content, total nitrogen
content, and the three diversity indices were significantly correlated. The environmental heterogeneity under different
flooding disturbance intensities resulted in different mechanisms of community construction and diversity maintenance in
riparian zones. The study provides the theoretical reference and a scientific basis for biodiversity conservation in the riparian

zone of the reservoirs.
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Fig.1 Distribution of 51 sampling sites in the riparian zone of Danjiangkou Reservoir
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Fig.3 Species phylogenetic tree of riparian plant community in Danjiangkou Reservoir
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Table 2 Regression analysis of phylogenetic structure and species diversity with environmental factors in communities with different flooding

disturbance intensity
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FD0—3 R -0.559**0.120  -0.058  -0.014 1208 0077 0104 -0225 0.125  -0.18 034 0.025
H -1.500*%0.172  -0.554  0.211 1411 0221  0496* -0492 0201  -0.252  0.38 0.017
PD -0.425*70.119  -0.123  -0.056 0.593  0.131  0.038 -0210 0.293 0003 034 0.041
NRI 1291 0308 -0312 0560  -5949 1117 -0.368 ~-1.122 2770  -0.634  0.24 0.043

FD3—6 R -0.227 0.121 0234  0203* -0717 0269  0.174 -0230 0.083  -0.415  0.30 0.028
H -0.470 0.192 1311 0593* -0.541 0705 0530 -0500 0332  -1.024 028 0.040
PD -0.137 0.078  0.084  0.137* -0.379 0231  0.109 -0247 0.025  -0253 033 0.041
NRI -0.055 0.232 0350  0.077 9.238* 0538 0341 -0.931 1.591  -3.154* 0.34 0.046

FD6—9 R 0.095 0.209** 2095 0.191* 0815 -0237  0.131  0.847 0730 055  0.56 0.000
H 0335 0.527** 509" 0.304 0.647 -0.984 -0.041  0.822 2002 2374  0.54 0.000
PD 0.109 0.121** 1384* 0.106* 0270 -0.237  0.030 0276 0215 0542  0.55 0.000
NRI -0.430 -0.078  -1.406  0.224 2118 -0.153  -0.025 -1.700 2.508* -0.294 0.9 0.022

FD 9 R -0.095 -0.048  -0.571  0.482* -0.409 048  0.148 -1.049** 1.569* -1254  0.55 0.009
H -0.160 -0.217  -1.720  1.264* -4.912 1440  0.695 -3.072°* 3.733* -4256  0.36 0.007
PD -0.009 -0.035  -0.349  0.307* 0280 0283  0.113 -0.671°* 0.830* -0.846  0.54 0.012
NRI 0.570  0.151  3.106 -0.751 16415 -0.708 -0.045 -0.441 2404  -2.196  0.39 0.039

R FTRFFE R H LAY Z N PD ORI R SR, NRIFRIERGMREL « 275 P<0.05; * = 7R P<0.01
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