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Abstract  Rational classification of vegetation types in a region by applying quantitative methods and analysis of the
environmental factors influencing their distributions are indispensable for research conservation and management of
ecosystems in the region. We conducted a field investigation on forty-three vegetation plots 20 m x20 m in Xiaodonggou
forest area of the Altai Mountain in northwest China. In each plot data of the main environmental factors including
elevation slope aspect large stone content and grazing disturbance conditions were recorded. The soil characteristics
of water content total nitrogen total phosphorus and soil organic matter were measured. The results showed that among
the 43 plots We identified 23 woody plant species which belonged to 16 genera in 14 families. Cluster analysis classified
the woody communities into 6 types including 5 tree communities and 1 shrub community. The 6 community types
respectively were shrubs Populus tremula Populus laurifolia Betula pendula Larix sibirica and a mixed community of
Abies sibirica + Larix sibirica + Picea obovata and they had different distribution patterns along the major environmental

gradients in the Altai Mountain. The DCCA ordination showed that the topographical factors of elevation slope position
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and aspect and the soil factors of soil type soil total nitrogen content soil total phosphorus content soil water content

and large stone content were the major environmental factors affecting plant species distribution in the Xiaodonggou area.
The distribution of the vegetations in the area was mainly controlled by the interactions of topographical and soil
factors.
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Tab. 1 The habitat factors included in DCCA analysis
Type Factor Abbr Range
Elevation/m Elev Measured values
Aspect Aspe 1234
Topography Slope/ ° Slop Measured values
Position Posi 123
Sub-high mountainous meadow soils Smm$S 01
Mountainous gray forest soils MgfS 01
Mountainous chernozem soils MocS 01
Mountainous chestmut soils MemS 01
Soil Soil water content SowC Measured values
Soil organic matter Orga Measured values
N Total nitrogen TotN Measured values
P Total phosphorus TotP Measured values
. . Big stone content Ston Measured values
Stone in plot
Graze Graze or not Graz 01
(@) Aspect values 1 North slope 2 East-south slope 3 West-south slope 4 South slope. Position
values 1 Down-slope 2 Middle-slope 3 Up-slope.
3
v
3.1
43 23 Vi
16 14 43
6 2 Salix caprea
2 43
Tab. 2 Cluster classification of 43 plots 3.2
in Xiaodonggou mountains )
3
Community types Included plots No.
I Type 1 10 18 19 27 28 31 34 36 0.933 0. 658
II Type Il 123456711
I Type 1M 26 30 37 38 39 40 42 N P
IV Type IV 12 13 14 15 16 17 22 23 24 25 33 -0.923 -0.477
V Type V 20 29 43 —0. 602
VI Type VI 8 9 21 32 35 41
I 0.441 0.602
N p
Rosa albertii -0.860 -0.456 -0.603
Ribes graveolens Il -0. 327
3.3 DCCA 4
DCCA 14 1
Sabina vulgalis I 0.910 6
0.866 2
P N
Sambucus williamsii DCCA 1
\Y P N 4
DCCA 1

-0.7356 -0.6175 -0.6040 -0.6379
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Tab. 3 The coefficients among the 14 environmental factors
Slop Aspe Posi Elev Smm$ MgfS MocS MemS Ston Graz SowC TotN TotP
Aspe -0.107
Posi -0.029 -0.457™
Elev 0.147  -0.493™ 0.933™
SmmS -0.048 -0.224 0.379" 0.441™
MgfS 0.043 -0.599" 0.658™ 0.602" -0.200
MocS -0.027 0.488 ™ 0.139 0. 081 -0.110  -0.295
MemS 0. 002 0.349" -0.923™ -0.860"" -0.244  -0.651" -0.358"
Ston -0.102 0.319* 0.006 -0.065 -0.284 0. 087 0.331* -0.168
Graz -0.327" -0.045 -0.148 -0.222 0.035 -0.207 -0.086 0.241 -0.211
SowC 0.025 -0.386" 0.256 0. 281 0.331" 0.051 0. 054 -0.257  -0.237 0. 100
TotN 0.051 0.504 " -0.477 " -0.456 " -0.257 -0.464™ 0.346" 0.336* -0.048 -0.023 0.239
TotP 0.112 0.523™ -0.602 ™ -0.603 " -0.280 -0.613™ 0.352" 0.487* -0.047 -0.084 -0.048 0.637 ™
Orga -0.013 0.350" -0.366" -0.385" -0.331" -0.256 0.314~ 0. 196 0. 007 0.077 0.355* 0.891™  0.548™
2
0.510 6 I DCCA 2
DCCA 2 -0.389 7 2 000 ~2 200 m
-0.3976 14 DCCA 3 1 500 m
-0.579 2 4 2 100 m
2 100 m
4 DCCA 4
—_ . N P 1
Tab. 4 The coefficients among the first 4 DCCA
axes and the environmental factors
I
Environmental AX1 AX2 AX3 AX4 1 200 ~
factors
1400 m 1 800 m
Slop -0.0323 0.237 4 -0.579 2 0.026 2
Aspe -0.6379 -0.389 7 -0.064 6 -0.229 8
Posi 0. 866 2 -0.1347 0.024 0 -0.096 4
Elev 0.910 6 -0.0342 -0.0850 -0.083 1 \U DCCA 4
SmmS 0.342 6 0.261 1 0.168 4 0.0558
MgfS 0.749 2 -0.250 3 -0.108 4 0.120 0
MocS -0.2137 -0.1209 0.1314 -0.3200 13 ~25° 1 600 ~2 000 m
MemS -0.7356 0.248 9 -0.0518 0.097 4 20% ~40%
Ston -0.156 2 -0.397 6 0.0535 -0.120 6
Graz -0.133 1 0.065 0 0.2840 -0.167 8
SowC -0.065 5 0.510 6 0.0819 -0.071 4
TotN -0.604 0 0.129 3 -0.106 3 0.1135 \Y% DCCA
TotP -0.6175 0.2335 -0.067 3 -0.120 6 1100 ~1 300
Orga -0.4711 0.105 6 —-0.060 0 0.1851 - m
3.4 DCCA
1 I DCCA 0o v
1200 ~1 700 m VI
20 ~30° DCCA

90%

1100 ~1 500 m
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