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(1972 08 10 ), -33.1C ( Larix principis-rupprechiit )
(1975 12 14 ); 70~ 120 d ; ( Poulus cathayana ) ( Caragana karshinskit )
508 mm, 450 mm (Hippphae rhamnoides ssp. sinensis)
800 mm ;
1290 mm; 2
0.56~ 1. 32; ,
24% , 14 d 2.1
()
, R 1.5 m, 1m s
(0~ 20 an, 0~ 30 em) (20~ 60
5 cm, 30~ 60 am) (60~ 90 cm, 60~ 100 am)
, (410 am) ,
( Picea crassjolia ) ( Beula 216 (
playphylla) (Poulus davidiana) 1), (0~ 20 am)
1
Table 1 Tnformation about the main plant communiies for analysis of anti-erodibiliy
Cluster No.  Quadrangle No. Site condition and soil type Landwse type Dominart plant
1 QH030719001 2001
2 QH030719002 1988
3 QH030720001 2001
4 QH030722001 1995
5 QH030723001 (50 a)
6 QH030723002 1987
7 QH030724001 1995
8 QH030724002 (1a)
9 QHO30729001 (30 a)
10 QH030730001 -
1 QHO30731001 (200 a)
2 QH030802001 (50 a) +
B QH030802002 (50 a) +
14 QH030803001 (55a)
15 (QH030803002 (40 a)
16 QH030804001 (30 a)
17 QH030809001 1982
18 QH030809002 1982
19 QH030809003 194
20 QHO030810001 (1a)
21 QHO30810002 (1a)
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Cluster No.  Quadrangle No. Site condition and soil type Landuse type Dominant plant
2 QHO030811001 1982 +
23 QH030811002 193 + +
24 QHO030811003 1993 +
QHO030812001 1982 +
2000 , 2002
26 QHO030818002 +
2000 , 2002
27 QHO030818003 +
2000 , 2002
28 QHO030818004 +
QHO030818005 2001 +
2001 (
QH030818006 ) +
31 QH030819001 (6a)
2 QH030819002 2002
33 QH030819003 2003
L) QH030819004 2004
35 QH030820001 2001 +
36 QH030820005 2001 +
37 QH030820007 2001
R QH030820008 2001
2.2 2.2.4
2.2.1 [ 5] [7~ 9] 4 12
o e ,
2.2.2 , 2
2.2.3 Lol
2

Table 2 Nomal factors for measuring soil ant+erodbility

Inorganic clay type Micre-aggregate ty pe Water st able aggregate type Organic colloid type
<0.05 mm (X)) @ (X9 © > 0.25 mm (X9 © (X1) @
<0.01 mm (X2 @ (X9 © > 0.5 mm (X10) ©
< 0. 00 mm ( ) (X))@ (Xp) @ (X ©®

(X, ® (X9 ®

Note: DX, stands for contents of sity chy less than 0.05 mm in diameer; @X, fr contents of physical clay less than 0. 01 mm in diameter; GX ; for con-
tents of tiny clay less than 0. 001 mm in dianeter; @X , for stuctural granular index;  GX for aggregation status; ©X; for aggregaon degree; X, for disper
sion rate; BX g for dispersion coefficient; @X , for contents of water-stable aggrezates more than 0. 25 mm in diameter; @)X y, for contents of water-stable aggre-
gides more than 0. 5 mm in diamete; ) X, for mean weight diameter; @) X, for organic matter

2 = (> 0.05 mm ) -
(mm) (> 0. 05 mm )
- (< 0.001 mm)/ = /(> 0.05 mm

(0. 001~ 0.05 mm) )
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= (< 0.0 mm )/ 3
( <0.05 ) Table3 Main variables for evaluation of anti-erodibility of
plant community
= (< 0. 001 mm )/
(< 0.001 mm )
Index of anti-erodbility ~ Mean  Standard deviation Amount of sampling
3 X(gkg ) 804 80.5 38
Xogkgh 417 91.9 R
-1
(Anti- erodibility) Xeke ) 147 52.7 8
X4 0.23 0. 09 33
Xs 0.20 0.12 38
2
Xe 0.49 0.20 38
[10~ 12]
X7 0.75 0.15 38
’ Xsg 0.15 0.12 38
Xogkg! 807 60.3 33
[13] degks )
X (g kg™ b 744 81.8 38
X 11(mm) 0.29 0.1 38
’ X p(gkg™ ) 55 42.6 38
2 2
L« » 8
’ ’ Note: All the data indicating the averages of eigenvalues of top soil layer of 38
sampl ings
3‘ 1 4 « » 12
2 2
2 2 2 3 ;
” 4 .
2
P s 4
’ ? 1 22 3 3 4 ’
[14]
;05
1, 4
) : 82. 1% ),
) 3 4
4
Table 4 Total variance analysis of ant erodibility of plant commurity
Initial eigenvalue Extraction sums of squared loadings Rotation sums of squared loadings
Component
Ratio of Cumulative Ratio of Cumulative Ratio of  Cumuhtive
Total Total Total
variance( %) ratio( %) variance( % ) ratio( %) variance( %) ratio( %)
1 5.208 43. 40 43.40 5.208 43. 40 43.40 2. 951 24.59 24.59
2 2.415 20. 13 63.53 2.415 2. 13 63.53 2.523 21.03 45.6
3 L. 562 13.02 76.55 1.562 13.02 76.55 2. 421 20.18 65. 80

4 1. 087 9. 06 85.61 1.087 9.06 85.61 1. 9%0 16. 34 8. 13
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Initial eigenvalue

Extraction sums of squared loadings

Rotation sums of squared loadings

Component
Totd Ratio of Cumulative Totd Ratio of Cumulative Total Ratio of  Cumubhtive
varance( %)  rato(%) variance( %) ratio( %) variance( %)  ratio( %)

5 1. 026 8.5 94. 16 1.026 8.55 94.16 1. 443 12. 03 H. 16
6 0. 448 3. 74 97.90

7 0. 092 0.77 98. 66

8 0.072 0. 60 99.26

9 0. 048 0. 40 99. 66

10 0.038 0.32 99.97

1 0. 002 0.0 99.99

12 0. 001 0. 01 100

5 )
, 12 4 , 4
( )

5

Tale 5 Unmtated component matrix of anti-erdibility analysis of plant community

1 2 4
Index of ant+ erodibility Component 1 Component 2 Componernt 3 Component 4
Xy - 0. 88 - 0.358 0. 198 - 0.209
X 0. 826 - 0253 - 0.369 - 0.111
X, 0. 812 0.283 - 0.259 0.295
1 0. 759 0.314 - 0.282 0.136
X5 0. 709 0.542 0.216 - 0.346
Xg - 0.617 - 0. 060 - 0.398 0.192
X4 0.617 0.504 0.329 - 0.409
X7 - 0. 495 0.750 0. 236 0.314
Xs 0. 583 - 0.697 - 0.285 - 0.279
Xo 0. 538 - 0.5 0. 541 0.189
Xy 0. 452 - 0.35 0.702 0.260
Xy 0.512 - 0102 - 0. 067 0.568
5 4 (Ci Cr 0.314X 1+ 0.542X3- 0. 060X g+ 0. 504X4+ 0. 750X

C3 C4
Ci=

C2=

4

):

- 0. 828X + 0. 826X6+ 0. 812X +
0. 759X 1+ 0. 709X 3- 0. 617X g+ 0. 617X4— 0. 495X,

+ 0.583Xs5+ 0.538X9+ 0.452X 10+ 0.512X 12
0. 253X6 + 0. 283X2 +

0. 358X 11 —

— 0.697X5- 0.554X9- 0.355X 10— 0. 102X 12

Ci= 0. 198X 11— 0. 369X¢— 0. 259X, - 0. 282X,
+ 0. 216X3 — 0. 398X + 0. 329X4++ 0. 236X7 -
0. 285X 5+ 0. 541X o+ 0. 702X 10— 0. 067X 12

Ci= - 0. 209X 11 —

0. 111Xe6 + 0. 295X2 +
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0. 136X 1= 0. 346X 3+ 0. 192Xs— 0. 409X 4+ 0. 314X 7 5 ,
— 0.279X5+ 0. 189X o+ 0. 260X 10+ 0. 568X 12 SPSS (Varimax )
4 : , 6 , 0 1
4 [15] 6
6
Table 6 Rotated component mairix of antterodibility analysis of plant community
1 2 3 4
Index of ant# erodibility Component | Component 2 Component 3 Component 4
X1 0. 950 0.077 0. 188 0.077
X11 - 0. 85 - 0.038 - 0.298 - 0.102
X 0. 98 0. 666 0. 112 0.146
X, 0. 668 0.127 0. 330 - 0.038
X, - 0.0003 -0.977 - 0.6 - 0.149
X5 0. 137 0. 969 0. 033 0.151
X, 0. 236 - 0.025 0. %1 0.031
X5 0. 450 - 002 0. 871 0.033
Xy - 0.5 -0.19% - 0.708 - 0.282
X0 0. 087 0. 047 0. 131 0.970
Xy 0. 081 0.321 0. 081 0.915
X, 0. 140 0. 143 0. 067 0.132
, « » 3
< 0. 05 mm : , 9, 10,
: \ 12,15,16,32 6
, , , 2 ,2 .1
, 1
: : ( 0. 630) ( 0. 392)
: : > 0.25 mm ( 828 ¢ ke ')
, > 0.5 mm ( 736 g kg™ 1)
< 0.001 mm , ( 62 g kg '), < 0.001 mm (156
: gkg™ )
> 0.5 mm > 0.25 : : 1,2, 4,
mm , 5,7,11,14,17,18,19,20, 21, 22, 23, 24, 26, 27, 28, 29,
3.2 30,34 21
\ 3
, , .8 ,6
4 .1 .1 2
, Average Linkage ( )
(Within Groups) 38 ( 0. 43) ( 0.176) > 0.25 mm
7 ( 815g kg™") > 0.5 mm
7 : : ( T2gk ) (6gkg ),
( ) \ < 0.001 mm (178 g kg™ )
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7

Tahlle7 Agglomeration process of antt erodibility clusters in the top soil layer of the main plant communities

Cluster combined Now similhr Stage cluster at first appearance
Stage 1 Cluser 1 2 Cluster 2 coefficient s 1 Cluger 1 2 Cluster 2 Next stage
1 26 30 0.136 0 0 7
2 19 22 0.257 0 0 6
3 3 36 0.379 0 0 12
4 10 16 0.425 0 0 25
5 35 37 0.499 0 0 16
6 19 27 0.521 2 0 9
7 2 26 0.544 0 1 18
8 4 14 0.555 0 0 13
9 19 24 0.645 6 0 15
10 12 15 0.667 0 0 30
11 5 29 0.848 0 0 14
12 3 31 0.862 3 0 17
13 4 23 0.898 8 0 21
14 1 5 0.973 0 11 23
15 19 34 1.038 9 0 20
16 25 35 1.103 0 5 29
17 3 8 1.153 12 0 19
18 2 21 1.186 7 0 26
19 3 38 1.338 17 0 24
20 19 28 1.399 15 0 23
21 4 7 1.426 13 0 28
2 6 13 1.799 0 0 33
23 1 19 1.799 14 20 2
24 3 33 1.858 19 0 29
25 10 32 2.194 4 0 30
26 2 20 2.325 18 0 2
27 11 18 2.455 0 0 34
28 1 4 2.919 23 21 31
29 3 25 3.131 24 16 33
30 10 12 3.166 25 10 35
31 1 17 3.808 28 0 32
2 1 2 4.577 31 26 k%)
33 3 6 4.750 29 22 36
34 1 11 5.572 32 27 36
35 9 10 5.911 0 30 37
36 1 3 7.080 34 33 37
37 1 9 8.000 36 35 0
: , 3,68, 1
13,25, 31,33,35,36,37,38 11 ( 0. 244), ( 0.323)
, 5 ( 0.153) > 0.25 mm
.1 .1 ( ), 2 ( 782 g ke ') >0.5mm (

.1 T g ke ) (40 gkeg ') < 0.001 mm
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-1
(8B gkeg ) ,

8

Table 8 Comparison between different top soil layers in situ at sunny slope of the lower part of high mountains in major ani+erodibility indexes

QHO030729001 QH30719002 QHO30818002 QH030724002
Index for canparison
Land type (30a) 1988 2000 (la)
Daninant plants +
Xi(gke™ Y 858 872 857 735
X,(gke 1) 449 453 504 305
Xi(gke™ Y 87 189 172 97
X, 0.11 0.28 0.25 0.15
Xs 0. 51 0.26 0.2 0.14
Xs 0.78 0.67 0. 60 0.34
X7 0.41 0.70 0.75 0.81
Xy 0. 16 0.25 0.08 0.16
Xo(gke™ ") 785 824 783 779
X, fegkgh 576 772 712 656
X yy(mm) 0. 26 0.02 0. 22 0.036
X, {gke ) 60 81 35 26
CEC(mol kg™ 1) 37 31 23 19

9
Table 9 Comparison between different top soil layers in siu at shady gentle sbpe of the love part of high mountains in of major ant-erodibility ndexes

Index for canparison QHO30802001 QH030803002 QHO30809002 QH030722001 QH030809003
Land type (30 a) (40a) 1982 1995 1994
Daninant plants +

Xi(gks™ Y 801 766 978 891 801
X,(gke™ 1 463 470 537 402 463
Xi(gkg™ ") 171 153 166 188 171

X, 0.27 0.25 0.20 0.27 0.27
X5 0. 51 0.49 0.29 0.26 0.51
X 0.72 0.68 0.93 0.70 0.72
X, 0.36 0.36 0.71 0.71 0.36
Xq 0. 05 0.05 0.18 0.06 0.05
Xo(gke™ 1 892 87 863 881 892

X, fgka 821 777 819 850 821

X }y( mm) 0. 027 0.031 0.014 0.021 0.028
X (gke ! 7 86 33 50 31

CEC(mol kg™") 37.5 39.5 27.0 28.0 25.5
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-1
, , > 0.25 mm ( 782 g kg )
+ > 0.5 mm ( 714 g kg™ 1)
-1 -1
(40g ke ) < 0.001 mm (83gkg )
; ) 3)
2
2
9 , 12 ,
2 + 2
2 2
2 2
2
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EFFECT OF PLANT COMMUNITY ON ANTEERODIBILITY OF LAND UNDER
REHABILITATION IN BEICHUANHE BASIN

Hu Jianzhong Zhang Weihua Li Wenzhong Zheng Jiali  Zhang Chunxia
( College o Soil and Wate Conservaiion, Bejing For. Unwer. , Key Laboratay  Soil and Waer Conservation and
Desertification Combaiing  the Minisiry f Education, Bejing 100083, China)

Abstract Ant+ erodibility refers to soil’ s ability to resist the dispersion and suspension caused by runoff. The study on
ant+ erodibility in the Beichuanhe Basin of Datong County, a national experimental site for conversion from aopland into forest
land and grassland, shows that all the 12 antt erodibility indexes can be divided into 4 categories, i e. inorganic clay, aggre-
gate, inorganic colloid and water-stable aggregate, capable of refleding 85.6% of the information of the eigenvalues, by means
of PCA. All the plant communities in the Beichuanhe Basin can be clustered into three kinds based on the four categories with
the Hierachical Cluster Method. The first kind with good ant+ erodibility mainly includes native forests, and the second kind with
medium ant+erodibility is composed of artificial forests on rehabilitated lands of the early days, whereas the third with poor ant+
eodibility is made up of newly established artificial forests in rehabilitated lands. The anti erodibility of artificial forests is getting
stronger and stronger as the forest ages, approaching that of native forests. It is successful to reafforest steep aoplands in a nate
ral way, and such artificial forests can play a good role in soil and water consavation based on ant+ erodibility and dher related

ece-functions.

Key words Soil ant+ erodibility; PCA; Rehabilitaed land; Native forest land; Cropland; Beichuanhe Basin



