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1
Table 1 Description of the plots
Tree species Districts Type of soil Plots No. Elevation/m
Brown soil 1 945.0
2 923.3
i bulacformi 3 920.0
inus tabulacformis Cinnamon soil 16 1235.6
18 1232.2
Cinnamon soil 19 1381.4
Lari " 20 1228.5
e gmenn Loess 25 1719.6
Cinnamon soil 17 1233.9
i . ) lica Li Loess 22 1320.3
inus sylvesinis var. mongolica Litv. 23 1320.3
Brown soil 4 618.0
5 622.5
6 626.8
Prunus armeniaca var. ansu 10 783.9
11 786.7
12 787.9
Brown soil 7 598.7
8 600.3
9 606. 6
Cinnamon soil 13 1097.5
Populus 14 1108.4
15 1103.3
Loess 21 1421.2
24 1115.2
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Table 2 Component matrix Eigenvectors Eigenvalues and Proportion of each component
component matrix
index i i, i3 iy is ig
a; -0.17 0.10 0.45 -0.66 -0.48 0.13
a, 0.33 0.08 -0.02 -0.29 0. 80 0.28
as -0.57 0.78 -0.02 -0.00 0. 06 0.25
a, -0.55 0.75 -0.06 0.11 0.14 0.17
as 0. 80 0.22 -0.39 0.07 0.03 -0.07
ag 0.55 0. 60 0.23 -0.09 -0.12 0.27
a; 0.10 0. 66 0.01 0.31 -0.04 -0.46
ag 0. 81 0.07 0.27 -0.36 0.09 -0.10
aq 0.76 0.14 0.14 -0.10 0.02 -0.23
ay 0.32 0. 86 0.10 0.12 -0.11 -0.04
ap; 0.56 -0.39 -0.16 0.37 -0.22 0.42
ap, 0.31 -0.07 0.67 0.57 -0.040 0.27
a3 -0.31 -0.23 0.79 0.15 0.33 -0.22
Eigenvalues 3.56 3.00 1.60 1.28 1.08 0.85
Proportion/ % 24.38 23.10 12.29 9.85 8.34 6.52
Cumulative /% 24.38 50.48 62.77 72.62 80.95 87.48
a; Weight coefficient 0.31 0.26 0.14 0.11 0.10 0.08
2 13 0. 89 P<0.01) .
25
(1) 6 .. 03
F, m =
Q; 6 ( 12),
Fo 0.58
3.2 0.4 . . 3
( 3). . ( 3a).
0.3282 «) 0.53
—-0.2850 0.2729 0.60 N
(- -0.4642 . 7 ( 3b). .
5 2
11 6 5 N
7 0 7 ( 3) .
(0.57) . (0.59) . (0.61) .
(0.62) . (0.67)
> > ° > > > > ,
3.4 (0.41) .
3 (r  (0.56) .  (0.58) . (0.61) . (0.62)
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3
Table 3 Correlation dimention of different stability communities
p Correlation dimension
Stability Level PCA value Flots DB Tree height
No. D, R? D, R
2.04 19 0.51 0.95 0.56 0.88
1.77 20 0.53 0.80 0.31 0.81
0.88 1 0.61 0.93 0.58 0.96
0.68 10 0.51 0.92 0.58 0.94
0.55 22 0.62 0.97 0.66 0.96
0.47 7 0.77 0.96 0.64 0.93
0.33 16 0.51 0.84 0.38 0.83
Average 0.58 0.53
0.27 21 0.46 0.80 0.52 0.96
0.16 9 0.77 0.97 0.52 0.98
0.08 3 0.57 0.92 0.65 0.93
0.02 11 0.68 0.99 0.53 0.96
-0.13 12 0.66 0.84 0.45 0.91
-0.15 18 0.62 0.99 0.52 0.96
-0.17 13 0.67 0.92 0.65 0.90
-0.22 2 0.53 0.90 0.69 0.95
-0.25 17 0.61 0.82 0.60 0.96
-0.28 23 0.61 0.92 0.58 0.95
-0.29 25 0.73 0.97 0.37 0.88
Average 0.62 0.56
-0.46 24 0.63 0.93 0.71 0.99
-0.53 14 0.65 0.92 0.60 0.97
-0.59 15 0.64 0.92 0.49 0.88
-0.77 8 0.75 0.95 0.86 0.97
-1.06 5 0.53 0.87 0.63 0.84
-1.14 6 0.67 0.97 0.63 0.77
-1.21 4 0.66 0.93 0.66 0.78
Average 0.65 0.66
> >
> > °
(0.50) . (0.57) .
(0.60) . (0.61) . (0.65)
. > > >
> ( 4, o
. 0~2 4
D,—0 :
D -2 o
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1
Fig. |

Fig.4 Comparison of correlation dimension of different tree species

25

2
Correlation dimension trend of 25 plots with lessened Fig.2 Correlation dimension trend of different stability levels
community stability
a DBH correlation dimension b tree height correlation dimension

3 N

Fig.3  Comparison of correlation dimension between coniferous and deciduous species in different stability levels

4
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Community Stability Evaluation of Coniferous and Deciduous Plantation
in Agro-pastoral Ecotone of Northern Shanxi — Hebei China

<12 . 1 . 1 . . 1
ZHAO Xin © ZHANG Wanjun' CAO Jiansheng LIU Xiuping
. 12 . 1
ZENG Xinhua © SHEN Huitao
(1. Center for Agricultural Resources Institute of Genetics and Developmental Biology Chinese Academy of Sciences;
Key Laboratory of Agricutural Water Resources Chinese Academy of Sciences Shijiazhuang 050021 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstrct: Principal component analysis ( PCA) was used to assess the community stability of five plantation commu—
nity in agro-pastoral ecotone in northern Shanxi and Hebei province China. The results showed that stability of co—
niferous species from strong to weak for larch pinus tabulaeformis mongolian pine in turn. The stability of conifer—
ous species is stronger than deciduoud species. Studies also showed that the correlation dimension of fractal theory
is feasible in measuring community stability from the perspective of community structure. Both DBH correlation di-
mension and tree height correlation dimension increased with the lessened community stability. DBH correlation di—
mension of coniferous species and deciduoud species are 0. 58 and 0. 64 respectively. The magnitude of DBH cor—
< larch (0. 59)
< poplar( 0. 67) . Similar to DBH correlation dimension tree height correla—

relation dimension in differnt tree species is: pinus tabulaeformis( 0. 57) < mongolian pine

(0.61)

tion of deciduous species( 0.60) is higher than that of coniferous species( 0.53) . The magnitude of correlation di-

< prunus armeniaca( 0. 62)

mension in different tree species is: larch(0.41) < pinus tabulaeformis( 0. 56) < prunus armeniaca( 0. 58) <

mongolian pine( 0. 61) < poplar(0.62). Based on these two correlation dimension the stability of the different
tree species is! larch > pinus tabulaeformis > prunus armeniaca > mongolian pine > poplar which is in accord
with the results of PCA stability assessment. Therefore the coniferous species especially the larch is the strongest
stability species and it will be the preferred species in future eclogical environment restoring.

Key words: northern Shanxi — Hebei; agro-pastoral ecotone; plantation; stability; principal component analysis; cor—

relation dimension



