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Environmental gradient analysis and succession process of riparian forest

communities in upper reach of Wenyuhe watershed
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Abstract; This study was conducted in riparian forests of the upper reach of Wenyuhe watershed. Constructive tree species
were classified into different ecological species groups by DCA ordination and inter-species association analysis.
Environmental gradient of the riparian forest distribution patterns was analyzed using DCA ordination of the ecological
function groups. Difference of the ecological succession function was also analyzed for the groups and their controlling effect
on succession dynamics of environmental pattern was interpreted. Results showed: (1) The spatial ordination difference
among ecological adaptive functional groups was larger than that among the riparian forest communities which indicated that
ecological adaptive functional groups could be used to analyze community spatial pattern and dynamical succession of
vegetations such as riparian forests with high habitat heterogeneity and strong seasonal fluctuation; (2) Nine dominant tree
species were divided into four different ecological species groups: the sunny pioneer species group including Salix ssp and
Populus ussuriensis Kom, the sunny meso-humid transitional species group including Larix principis-rupprechtii Mayr, Betula
paltyphylla Suk. and B. Albo-sinensis Burk. , the shady hygrophilous climax species group consisting of Picea meyeri Rehd.
and P. wilsonii Mast. and the sunny meso-humid avoiding species group consisting of Pinus tabulaeformis Carr. and
Quercus wutaishanica Mayr. (3) Riparian forest distribution depended on site elevation, slope and river valley types, the
latter two factors indicating the controlling effect of hydraulic regime on spatial and temporal patterns of the riparian forest
communities. The strong avoiding group, strong invasion group, intermediate invasion group and weak invasion group

distributed, respectively, mainly on the steep slopes or gentle high terraces with lower altitude, the valley floodplain with
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intermediate altitude, the steep slopes with higher altitude and low terrace with intermediate and higher altitude. The
riparian forest pattern depends mainly on topographical factors, without significant effect of soil water content. Soil factors
and hydrogological disturbance may control vegetation pattern of riparian zone in a scale of watershed. (4) The succession
series model of riparian forests was established according to the ecological adaptive functional groups and the ecological
species groups. Different habitat has different succession process. Despite the species composition difference at first
succession stage of riparian forest and upland forest the successonal serial was in the same way. However, the successional
process of riparian forests were more complicated than the upland forests. The present riparian forest was a subclimax
affected by the local natural factors and human disturbance with its successional speed being lower than that of upland

forests, which was in accordance with van der Valk’s succession theory and heterogeneity theory of riparian zones.

Key Words: Wenyuhe watershed ; riparian forest; ecological species group; succession dynamics; environmental gradient
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Table 1 General character of the plots

B iR e el wam || HrE iR e el WA
Plot Elevation Slope Aspect Valley form Plot Elevation Slope Aspect Valley form

0501 2131 23 42 \BiZ1 0518 1928 0 167 U B4
0502 2121 25 92 \BiZ1 0519 1909 32 184 U B4
0503 1630 0 251 U4 0520 1775 0 169 Fith
0504 1712 35 337 \BiZ1 0521 1971 15 339 \BiZ1
0505 2018 0 164 U4 0522 1975 42 144 VBB
0506 2001 0 123 U4 0523 1920 0 131 U4
0507 1978 0 168 U B4 0524 2050 12 12 U B4
0508 2099 33 121 \BiZ1 0525 1968 10 25 U4
0509 2101 14 5 \BiZ1 0526 1950 10 28 U B4
0510 2090 24 128 [E7p: 0527 1850 8 349 Fith
0511 2052 0 349 U B4 0528 1834 0 104 U B4
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Fig. 1 DCA ordination of community types for the riparian forests
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Fig. 2 DCA ordination of ecological functional groups for the riparian forests
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Table 2 Inter-specific association coefficients of dominant trees of riparian forests communities
RIRFREL
Correlation AL IHH4 HIAS HH HFF ) AR 2 S 2 Hh ILHRBR
coefficient
a7 0N 1
A -0.2797 1
HHF 0.1224 0.0770 1
B 0.2227 0.0959 -0.3958* 1
st 0.3217 -0.0959 -0.4539 ** 0.4559 ** 1
AN 0.3418*  -0.3922* 0.1359 -0.0376 0.1617 1
S 2 0.4170* 0. 1490 0.3586* 0.0143 -0.0143 0.1023 1
H8 0.1884 -0.0209 -0.3371 0.1519 0.1119 0.0082 0.0311 1
T HRER -0.1208 0.1603 0.3858* 0.0974 -0.4100*  -0.0052 0.1992 -0.2731 1
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Table 3 The correlation analysis between ordination axis and environment factors

R HEF 8 Ordination axis

Correlation coefficient AX1 AX2 AX3 AX4

WK ELE -0.7940 ** -0.0657 0.2241 0.0493
YW E SLO -0.2281 -0.2859 -0.4900 ** 0. 0005
YA ASP 0.0404 0.3033 -0.3748 " 0.0603

W FHP B SLORB -0.3078 -0.4104* 0.2290 -0.3409 *
W A ) ASPRB -0.0386 -0.0111 0.0294 0.5271**
&Y R B LITTER -0.4110* -0.2148 0.2213 0. 1907

I Wi gE B RBAND 0.3231 -0.4100 -0.0268 -0.3118

# FARZEFBEM P <0.05, « « FREFMBER P <0.01
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Fig.6 Succession model of riparian forests in the upper reaches of Wenyuhe watershed
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