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Analyses on arbor distribution pattern and its environmental influence factors in the middle and
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Abstract: In order to explore the main environmental factors influencing on arbor distribution pattern in
the middle and lower reaches of Lancang River Basin, taking 113 arbor plots in 6 belt transects in this
area as research area, species and distribution status of arbor in each plot were investigated, and all arbor
plots were grouped by using TWINSPAN 2.3 software. Meanwhile, relationships between arbor
distribution pattern and 13 environmental factors ( including 3 climatic factors of annual average
temperature, annual average air relative humidity and annual average precipitation, 5 topographic factors
of elevation, latitude, slope, slope aspect and slope position, and 5 soil factors of contents of total
nitrogen, organic matter, available phosphorus, available potassium and moisture in soil) were analyzed
by using detrended canonical correspondence analysis ( DCCA) method. The results show that species-
environment correlation coefficients of axis 1 and axis 2 are 0. 977 and 0. 911, respectively, indicating
axis 1 and axis 2 can fully reflect the relationship between arbor distribution pattern and environmental
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factor in the middle and lower reaches of Lancang River Basin; in which, there are significantly negative
correlations of elevation and latitude with axis 1, with correlation coefficients of —0. 888 2 and —0. 803 7,
respectively, while significantly positive correlations of annual average temperature and annual average air
relative humidity with axis 1, with correlation coefficients of 0. 850 5 and 0. 889 4, respectively; there
are significantly and not significantly positive correlations of contents of available potassium and available
phosphorus in soil with axis 2, with correlation coefficients of 0.590 2 and 0.524 1, respectively,
indicating axis 1 mainly reflects influences of climatic factors and topographic factors on arbor distribution
pattern in this area, while axis 2 does influence of soil factors. All arbor plots are divided into 6 groups by
using TWINSPAN 2. 3 software, and each group differs evidently on axis 1 and axis 2. In general, arbor
distribution pattern in the middle and lower reaches of Lancang River Basin is comprehensively affected
by climatic factors, topographic factors and soil factors, and influences of climatic factors and topographic
factors are greater than those of soil factors. Arbor distribution pattern in this area are mainly influenced
by climatic factors and topographic factors on large scale, and mainly influenced by soil factors and local
terrain on small scale.

Key words: Lancang River Basin; arbor distribution pattern; climatic factor; topographic factor; soil
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factor; detrended canonical correspondence analysis ( DCCA)
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Table 1 Specific positions of belt transects tested in the middle and
lower reaches of Lancang River Basin

R = iz 7 EHR/m
No. of belt transect Latitude Longitude Elevation
T1 N24°50'-N25°46"  E99°50' 1 566-2 400
T2 N24°12'-N24°40' E100°20" 1 099-1 546
T3 N24°15'-N24°58"  E100°30’ 990-1 122
T4 N23°50'-N24°11" E100°30’ 837-1 033
T5 N22°50'-N23°21"  E100°30’ 585-710
T6 N22°12'-N22°39’ E101°10’ 534-925
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Table 2 Correlation coefficients between environmental factors of arbor plots and four axes of DCCA analysis in the middle and lower reaches of
Lancang River Basin and related analysis

78 A S5EMMEERED  Correlation coefficient with each axis'
Environmental factor G5 U0 Axis | 55200 Axis 2 S5 3 Axis 3 4 4%l Axis 4
SfBEFF Climatic factor
A5 Annual average temperature 0. 850 5: 0.237 1 0.020 1 0.114 6
A SRR Annual average air relative humidity 0. 889 4: 0.128 2 -0.133 7 -0.060 0
A% K B Annual average precipitation 0.4352 -0.397 6 -0. 146 6 -0.138 9
I ¥~ Topographic factor
14K Elevation -0. 888 2 -0.2511 -0.2535 0.049 1
Z6 % Latitude -0. 803 7= -0.113 6 0.010 5 -0.2157
B Slope 0.004 5 -0.260 4 0. 548 7 0.1854
Y14 Slope aspect -0.1855 -0.0322 0.097 2 0.051 7
Y7 Slope position -0.2320 0.201 4 -0.3775 0.3385
L HEF T Soil factor
3B A & Total nitrogen content in soil 0.1257 0.259 3 0.730 2 0.1377
T HEEHLBTF & Organic matter content in soil -0.128 2 0.2210 0.273 5 0.693 8
+ 3 W £ i Available phosphorus content in soil 0.163 8 0.524 1 0.004 6 -0.353 1
U & Available potassium content in soil 0.189 9 0.590 2 0.3310 -0.088 9
+ 3% 7K & Moisture content in soil 0.3300 0.077 5 -0.109 0 0.070 0
LMY Eigenvalue 0. 870 0. 445 0.354 0.288
Yy Fh—FREEHH 5 R %L Species-environment correlation coefficient 0. 977 0.911= 0. 821 0. 788
YIFEERAY )25 BT E 43 /% Cumulative percentage of variance of species data 2.8 4.3 5.5 6.4
Y315 R B 5 22 Bl H 43 H/% Cumulative percentage of variance of — 16. 4 25.2 0.0 0.0

species-environment relation

D s . FE0.05 K | 225 53 The significant difference at 0. 05 level.

Axis 2

Axis 1

A5 14 Group 15 A 552 4 Group 2; @ 55 3 41 Group 3; O %5 4 41 Group 4; M %5 541 Group 5; [1: %5 6 41 Group 6.

T: 4343 Annual average temperature; RH: 4E3)%5 SAIXHEE Annual average air relative humidity; P 4E35[% /K £ Annual average precipitation; EL;
WK Elevation; LAT: 45/% Latitude; SL: IR Slope; SA: I 5] Slope aspect; SP . BTN Slope position; TN : R A S Total nitrogen content in
soil; OM: LHEA ML & & Organic matter content in soil; AP . -3 ALHE % i Available phosphorus content in soil; AK: T3EHALHT & & Available

potassium content in soil; MC. + 35 7K Moisture content in soil.

E 1 DCCA il IR Tt X EFAEFTSERESHERFHX R
Fig. 1 Groups of each arbor plot and their relationships with environmental factors in the middle and
lower reaches of Lancang River Basin in DCCA analysis
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