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Relationship between the distribution of Phellodendron amurense
and environmental factors in the Beijing area
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( College of Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract. Amur cork ( Phellodendron amurense Rupr.) is listed as a second-class protected
plant, and is found in small populations of scattered broad-leaved forests in the Beijing area. A
total of 12 plots (20 m x 20 m) were set up in Baihuashan, Songshan, and Wulingshan Nature
Reserves in Beijing to understand the relationship between the distribution of P. amurense and
environmental factors in Beijing and to promote population development. The CCA method was
used to analyze the effects of different locations, and the relationship between the growth and
distribution of P. amurense and 11 environmental factors such as altitude, slope, aspect,
canopy density, soil pH, soil available N, and soil organic matter. Results showed that the first
axis of the CCA ordination diagram mainly reflected changes in altitude, canopy density, and
slope, whereas, the second axis mainly reflected changes in organic matter content, nitrogen
content, pH value, and slope. Thus, altitude, soil available N, and soil organic matter are
important environmental factors that influence Amur cork distribution, and areas with low
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altitude, low soil available N and high soil organic matter are suitable for its growth.
Quantitative analysis of the influence of environmental factors on species distribution showed
they had a good ability to explain P. amurense distribution (84.5%) and a good sorting effect,
suggesting that the distribution of amur cork in the sample spots was strongly affected by the
studied environmental factors. The plant community also showed a corresponding relationship
with areas exhibiting less human interference. There was a significant correlation between
environmental factors and species distribution (P = 0.03) , which strengthened the reliability of

the results.
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Table 1 Main tree species in Phellodendron amurense plots

ha=s YFh 2
No. Species Abundance
1 Bt Phellodendron amurense Rupr. 227
2 %M Tilia amurensis Rupr. 96
3 HMAW Acer mono Maxim. 45
4 B Juglans mandshurica Maxim. 42
5 Wi Prunus armeniaca var. ansu Maxim. 34

#5977 Syringa reticulata (Blume)

6 Hara var. amurensis 29

3 ERE545H 4 Quercus dentate Thunb. 16

KM Fraxinus rhynchophylla Hance. 21

3.1 FEFARYMAERNINEEFEAIEXE 9 JkmT#H  Syringa pekinensis Rupr. 12

TEVEAR 12 Yokt rp , L ES10 19 10 10 J#  Populus x canadensis Moench 11

xR 2 EEEFMINEHIE
Table 2 Environmental data sheet of Phellodendron amurense plots
Bws O g e memr pmen MR BEABUR MBS 2R AR wHe
No. of plot (Arf) ASP soL CD pH (mAN oM AP ™ P AK

9/kg) (%) (mg/kg) (%) (%) (mg/kg)
p21 1263 JbfWPh 60° 30 0.8 6.41 346.08 8.63 12.14 0.43 0.08 278.72
p22 1110 it 1 0.9 6.93 188.54 5.05 7.56 0.24 0.08 118.87
p23 1180 ER 5 0.9 6.26 322.96 7.90 10.17 0.40 0.10 251.54
p24 959 A 10° 3 0.85 6.82 186.76 4.71 4.73 0.18 0.07 102.88
p25 1512 R 30 0.5 6.62 425.87 13.23 20.35 0.59 0.1 334.41
p26 964 ARtk 25 0.8 5.75 18.71 68.86 19.66 3.50 0.40 347.33
p27 290  dtfmvE 30° 20 0.7 5.87 44.38 55.90 29.87 3.45 0.38 324.67
p28 332 Jbfm 7Y 30° 20 0.7 6.02 38.46 53.56 27.22 2.93 0.35 302.00
p29 281  dtfmv 30° 15 0.7 6.13 22.79 47.89 25.62 2.41 0.38 384.00
P30 342 it 15 0.4 5.93 49.23 45.63 30.61 2.68 0.31 465.33
P31 342 it 15 0.4 6.04 39.23 41.16 26.45 2.19 0.46 412.67
P32 348 ViEg 10 0.6 5.73 36.27 40.88 26.01 2.51 0.43 400.67

Notes: ALT, Altitude; CD, Crown density; SOL, Slope; ASP, Slope aspect; AN, Alkali-hydrolyzable nitrogen; pH, Soil pH; OM,
Soil organic matter; AP, Available phosphorus; TN, Total nitrogen; TP, Total phosphorus; AK, Available potassium. Same below.
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Table 3 Pearson correlation analysis of environmental factors

VAT W s RMUE RHEPHO MRS CDHORIUR AR R0 B A
T aiota ALT ASP soL CD pH AN oM AP ™ TP AK
actors
ALT 1 0.096 0.142 0.434 0.667 * 0.887™ -0.715" -0.760"" -0.761"" -0.831"" -0.545
ASP 1 -0.168 0.208 0.033 0.193 -0.246 -0.211 -0.207 -0.15 -0.201
SOL 1 -0.337 -0.308 0.163 0.342 0.4 0.31 0.183 0.469
CD 1 0.403 0.252 -0.368 -0.744" -0.393 -0.52 -0.791™
pH 1 0.669 " -0.864™ -0.789" -0.887" -0.867" —-0.800 ™
AN 1 -0.825" -0.619* -0.833* -0.859" -0.428
OoM 1 0.810* 0.989 ™ 0.911™ 0.675"
AP 1 0.845™ 0.842™ 0.874™
TN 1 0.916 ™ 0.684 "
TP 1 0.748 ™
AK 1
T ox, FIRAE 0.05 KPR FRFAI; ==, FIRAE 0.01 (B ERFMAKG, TR,
Notes: * , Significant correlation at the 0.05 level (both sides); =+ , Significant correlation at the 0.01 level (both sides). Same below.
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Fig. 2 CCA ordination diagrams of Phellodendron amurense plots
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Table 4 Significant effects of environmental factors on
the distribution of Phellodendron amurense

BT

Environmental CCA1 CCA2 r? P
factors

MR ALT -0.912 0.409 0.951 0.001 ™
Wi ASP -0.0139  0.999 0.161 0.604
i SOL -0.672 -0.740 0.265 0.527
ik CD -0.672  -0.740 0.265  0.527
44 pH {# pH -0.991 0.137 0.285  0.475
WA AN -0.413 0.911 0.950  0.002*

THEEHL OM 0.026

:: CCA1, FmB—HIPRIMA GRS CCA2, R
HOpfimdiset 28, P, FoREMSIREG P, 98 PIE,

Notes: CCA1, Correlation coefficient of the first axis; CCA2,
Correlation coefficient of the second axis; r°, Complex
correlation index; P, P value.
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