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Spatial differentiation of soil anti-erodibility in

the Sejila Mountain

NIE Xiaogang"", LIANG Bo"",YANG Dongsheng™",
YU Wu**, WAN Dan*",FANG Jiangping®

(a Institute of Resources and Environment ,b Research Center of Soil and Water Conservation in Alpine-cold Region ,

¢ Institute of Plateau Ecology . Tibet Agricultural and Animal Husbandry College , Tibet ,Linzhi 860000 ,China)

Abstract:[Objective] The spatial variations of soil anti-erodibility in alpine-cold region in southeast

Tibet were analyzed to provide basis for the prevention and treatment of soil erosion in Tibet.f Method]

The changes of soil anti-erodibility index at different altitudes and layers were analyzed and a comprehen-

sive evaluation model was built using the principal component analysis and soil quality index method. The

model was then used to evaluate soil anti-erodibility at the elevation of 3 200—4 600 m in the Sejila Moun-

tain.[Result] At the altitude of 3 200—4 600 m,except for aggregate destruction rate,non-capillary porosi-

ty,capillary and bulk density,other soil anti-erodibility indicators increased first followed by decrease and

slow increase.(2) When using variation coefficient to evaluate the spatial differentiation of anti-erodibility

in different layers,the variation coefficients of soil aggregate indicator of 4 200—4 600 and 3 200—3 600

were 23.02% —123.54 and 0.85% —19.58% ,respectively. The variation coefficients of basic physical indexes
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of soil peaked at 3 600 m with the lowest at 4 200—4 600 m.The lowest organic colloid index was 17.86 %

at 4 600 m and the highest was 93.63% at 4 200 m.[Conclusion] Based on the built comprehensive evalua-
tion model, the order of anti-erodibility was 3 600 m>3 800 m>3 400 m>4 400 m>4 000 m>>4 600 m>
3200 m>4 200 m.
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Table 1 Basic characteristics of sampling points in west slope of the Sejila Mountain
/m ()
. Longitude Slope Slope . Vegetation <. -
. S M s S >
Altitude and latitude angle direction ain plant types coverage Soil type Climate type
N 29°33'58.23", . . . o . .
3 200 E 94°32'20.26" 30 NE Pu‘ea szzangensz.\ var.Linzhi 0.80 Mountdm‘ Mountain tem
ensis plantation brown soil perate zone
N 29°34'03.33", Quercus aquifolioides, Pi- . .
3400 E 94°33'38.37" 32 SE cea likiangensis var. Linz- 0.80 M()untalg Mountain tem
o brown soil perate zone
hiensis
N 29°33'26.61", Fargesia ‘maa'lureana , Pi- - . .
3 600 E 94°33'31.67" 37 NE cea likiangensis var. Linz- 0.85 Moumam' Mountain tem
o brown soil perate zone
hiensis
N 29°33'45.01", Abies georgei ‘Var. Smithii. . . .
3 800 E 94°34'13.03" 40 W Picea  likiangensis  var, 0.70 Mountdm‘ acid ~ Sub-alpine cold
. . brown soil temperate zone
Linzhiensis
N 29°34'41.61", Abies georgei \var. Smithii, - . . .
4 000 E 94°35'19.17" 36 SW Picea  likiangensis  var. 0.65 Mountdm» acid  Sub-alpine cold
AR brown soil temperate zone
Linzhiensis
o ! " Y . .
4 200 N 29036/40‘66” ’ 27 Abies georgei var. Smithii. 0.80 Mountain elqu Sub-alpine cold
E 94°37°02.76 SE . ated  podzolic
Rhododendron nivale soil temperate zone
o ! " N .
4 400 a 29037/39'69, ’ 31 Rhododendron bulu Hutch., 0.85 Sub-alpine Alpine frigid
E 94°38°07.55 SW . shrub  meadow
Rhododendron nivalel soil zone
N 29°36'08.38", )y Sub-alpine S
4 600 E 94°39700.27" 30 SW Rhododendron bulu Hutch., 0.70 shrub  meadow Alpine frigid

Cassiope fastigiata

soil

zone

(3 200~3 600 m),

(3 800~4 200 m) .,

(4 400~4 600 m)L16-18]

Note: According to elevation, the Sejila Mountain can be divided into mountain temperate zone (3 200—3 600 m) , subalpine cold temperate

zone (3 800—4 200 m) and alpine frigid zone (4 400—4 600 m) 16181,

1.4 . ., W
[21-22] >0.25 mm B i=1
(X, >0.5 mm X, (mm), W,
(X)), >0.25 mm (%),
(X)), [23] (X.). . (X5) ,
e (o Xs=( >>0.25 mm —
e 2 ’ >0.25 mm )/ >0.25 mm
(o ’ X100% .,
- 1.5
X, =(XP,K,+P,)/A.
P i s K
i sP; 10 min o SPSS 17.0. Origin 9.0
A i i=1,2,  (ANOVA) ,
+++,10 min, ,
(X)) ce)
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2 H (Xs) 3 200 m
,3 600 m .3 400 m ,
2.1 o
, (X))
2.1.1 3 200~3 600 m 2 (X¢) H
, 6 ) (Xy) )
(Xs) (X0) .
, 3 200~34 00 m (X .
2 3 200~3 600 m
Table 2 Soil-erodibility indexes at 3 200—3 600 m altitude of the Sejila Mountain
, X/ X/
-/m /em X/% Xo/% Xs/% X% Xs/% o Xe/W Xi/% Xs/% )/,.4 X1/ % 11/,\
Altitude Layer (g+ecm™?) (g kg™
0~10 62.26 51.68 81.93 21.80 2.64 24.01 1.80 44.49 1.17 2.67 89.14
10~20 83.30 55.30 68.38 18.60 2.22 21.80 2.73 47.70 1.22 2.01 19.29
3200 20~30 64.68 38.80 67.70 13.60 1.79 14.46 2.50 43.23 1.01 1.67 25.31
Mean 70.08 48.59 72.67 18.00 2.22 20.09 2.34 45.14 1.13 2.12 44.58
CV/% 16.43 17.85 11.05 22.96 19.17 24.89  20.67 5.11 9.68 24.02 86.83
0~10 88.50 70.08 91.89 23.20 2.42 4.04 2.76 51.53 0.77 3.80 66.39
10~20 86.68 69.18 91.35 15.80 2.14 5.11 2.98 58.01 1.01 4.14 45.10
3 400 20~30 88.60 71.32 92.22 25.80 2.59 3.58 2.32 48.57 0.92 3.10 64.31
Mean 87.93 70.19 91.82 21.60 2.38 4.24 2.69 52.70 0.90 3.68 58.60
CV/% 1.23 1.53 0.48 24.02 9.53 18.50 12.51 9.16 13.47 14.41 20.03
0~10 88.36 78.54 95.23 33.40 3.00 4.02 1.32 39.93 0.39 9.40 280.84
10~20 87.86 70.94 94.43 22.86 2.17 6.43 1.65 19.12 0.32 6.28 176.94
3 600 20~30 86.90 66.02 91.54 12.80 2.10 8.75 2.21 59.12 0.73 3.67 50.25
Mean 87.71 71.83 93.73 23.02 2.42 6.40 1.73 39.39 0.48 6.45 169.34
CV/% 0.85 8.78 2.07 44.75 20.66 36.96 26.06 50.79 45.69 44.48 68.19
3 s 3800~4 200 m s N
) (Xe ) H (Xg ) )
; . (X10) . ,
3 800~4 200 m , 0
b
3 3 800~4 200 m
Table 3 Soil-erodibility index at 3 800—4 200 m altitude of the Sejila Mountain
/ X/ X1/
. /m /em Xo/% Xo/% Xs/% X% Xs/% Xe/W Xi/% Xs/% o Xw/% 11/,1
Altitude Layer (g+cm™?) (g+ kg™
0~10 88.20 81.68 94.09 27.40 3.50 5.26 2.34 43.70 0.42 6.84 242.95
10~20 81.12 69.26 86.87 22.00 2.53 6.26 2.61 59.90 0.71 4.56 89.05
3 800 20~30 76.42 60.42 80.66 18.60 2.14 6.62 2.92 50.89 0.77 4.01 62.54
Mean 81.91 70.45 87.21 22.67 2.72 6.05 2.62 51.50 0.63 5.14 131.51
CV/% 7.24 15.16 7.71 19.58  25.72 11.65 11.06 15.76 29.55 29.21 74.07
0~10 68.28 55.04 90.52 18.60 1.46 26.43 2.11 48.06 0.76 4.50 40.17
10~20 66.60 39.80 73.76 15.40 1.03 7.43 2.24 56.40 1.15 3.78 40.77
4 000 20~30 62.40 37.18 64.50 10.60 0.86 3.25 2.71 51.02 1.15 2.26 17.75
Mean 65.76 44.01 76.26 14.87 1.12 12.37 2.35 51.83 1.02 3.51 32.90
CV/% 4.61 21.92 17.29 27.08  27.69 99.87 13.41 8.16 22.08 32.55 39.88
0~10 80.02 67.06 87.95 17.40 2.88 6.92 2.43 40.28 0.68 3.40 74.89
10~20 30.14 16.50 71.19 5.00 0.43 45.28 2.08 39.82 1.28 2.06 19.53
4 200 20~30 25.00 10.72 55.08 5.00 0.31 64.88 2.94 43.66 1.30 2.07 13.74
Mean 45.05 31.43 71.41 9.13 1.21 39.03 2.48 41.25 1.09 2.51 36.05
CV/% 67.46 98.62 23.02 78.38 120.20 75.54 17.42 5.08 32.42 30.71 93.63
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Table 4 Soil-erodibility index at 4 400—4 600 m altitude of the Sejila Mountain
/m /em , , Xo/ Xu/
Altitude Layer Xo/% Xo/% Xs/% X% Xs/% o Xe/W Xi/% o Xs/% (g em—) X1/ % (g~ kgD
0~10 79.88 71.58 84.69 29.80 3.33 5.02 2.38 46.79 0.79 3.60 84.47
10~20 66.26 34.98 84.10 22.40 0.74 6.57 2.13 54.52 0.75 3.46 49.78
4400 20~30 43.22 2130 70.92  17.00  0.62  48.97  2.07  47.57 0.72 3.48 73.17
Mean 63.12 42.62 79.90 23.07 1.56 20.19 2.19 49.63 0.75 3.51 69.14
CV/% 29.36 61.00 9.74 27.86 97.94 123.54 7.50 8.58 4.66 2.16 25.59
0~10 58.42 23.38 87.20 38.00 0.43 33.01 1.91 45.40 0.81 3.50 75.48
10~20 59.08 53.96 80.84 17.80 2.33 26.92 1.64 34.85 0.85 3.21 63.55
4600 20~30 74.22 69.56 64.21 5.00 3.15 35.59 2.33 55.41 0.88 3.73 52.66
Mean 63.91 48.97 77.42 20.27 1.97 31.84 1.96 45.22 0.85 3.48 63.90
CV/% 13.99 47.97 15.33 82.09 70.83 13.98 17.74 22.74 4.15 7.49 17.86
2.2 7.50% ~ 26.06%,5.08% ~ 50.
79%,4.15% ~45.69%  2.16% ~44.48%;
. 17.86 %~
. . 93.63%.
2~4 R 0~30 cm , 2.3
b
, >0.25 mm 2.3.1
N >O 5 mm ) ’ )
N >0.25 mm .
N ~ b b
0.85% ~ 67.46%. 1. 53% ~ 98. 63%, s
0.48%~23.02%,19.58 % ~82.09% ,9.53 % ~120. . 11 ,
2%  11.65%~123.54%; 0~10,10~20,20~30 cm
N . . ) 5,
5
Table 5 Load and cumulative variance contribution rate after factor rotating of
soil anti-erodibility index at different soil layers
Load of index factor /%
/cm Cumulative
Layer PCA variance
! X1 X X3 X, X X X, X X, X0 X, contribution
rate
1 0.796 0.922 0.215 —0.454 0.946 —0.891 0.355 —0.218 —0.335 0.238 0.340 52.08
0~10 2 0.572 0.342 0.924 0.499 0.022 —0.345 —0.160 —0.064 —0.868 0.822 0.663 76.80
3 0.125 —0.030 —0.047 —0.332 —0.212 —0.054 0.855 0.865 0.167 —0.471 —0.610 88.41
1 0.573 0.503 0.838 0.734 0.188 —0.848 —0.154 —0.031 —0.842 0.890 0.742 57.15
lo—z20 2 0.717  0.854  0.253 0.431  0.957  —0.240  0.319 —0.112 —0.218 0232 0.284  81.21
3 0.281 0.037 —0.141 0.051 —0.056 —0.420 0.874 0.956 0.445 —0.252 —0.569 90.61
1 0.885 0.915 0.515 0.069 0.836 —0.714 0.070 0.750 —0.309 0.414 0.148 57.46
20~30 2 0.215 0.279 0.439 0.302 0.262 0.154 —0.715 0.447 —0.864 0.814 0.898 73.52

3 0.401 0.210 0.644 0.939 0.087 —0.594 —0.116 —0.286  —0.240 —0.060 0.334 86.47
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88. 41%, 90. 61%
86.47%, 9.39% ~13.53%, :
o Y=Y;-10F+ Y20t Yo 100
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>0.5 mm N 1.94, ) >3 800
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0.25 mm \ N :
;3 N
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. . . 3 200~4 600 m ,
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mm . s N N s
N , ;i 2
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;3 3 , 3200~3600m ,
. i ; 3600~4 200 m
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0.25 mm N =>0.5 mm o
R , ) 3 200~
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. >0.5 mm . - ’
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2.3.2 > o
FQI=3W, + F.. ’ ’
[29] 3 , )
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Y02 =0.631Y, +0.265Y,+0.104Y,

Y030 =0.664Y, +0.186Y, +0.150Y;
Y, .\Y, Y 1,2,3

b

[31]

7.30 kg/hm?,



(93]

75

s 3 400~3 800 m
3 600 m
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4 600 4 200 m
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>0.5 mm 3 ;
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