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(m,) plication of SAS V9.2) Excel
( mm) ( ANOVA)
(3) ( SSR)
( ) (a=0.05).
(m) 3
2 h 3.1
3a
(m,) 1
(% mm) CK 0~
(4) (g- 10 em (0.59 g *em™) 20~40 cm  (1.26 g+
em ) em ) ; HG 0 ~10 cm
(5) 0.70g*em™ 20~40 em 0.97 g+ em . 0 ~
10 ¢cm HG LG CK
LG
10 ~20 cm
( Analyst Ap- LG. MG, CK HG 0.80.
1
Table 1  Variation of bulk density of soil in alpine forb meadow under grazing gradient
/em
0~10 10 ~20 20 ~40
CK/(g*em™?) 0.59 £0.06a 0.75 £0.05a 1.26 £0.02a
LG/(g* em™?) 0.54 £0. 15a 0.80 £0. 10a 1.07 £0.05b
MG/(g*em™?) 0.66 £0.04a 0.77 £0.04a 1.03 £0.02bc
HG/(g* em ) 0.70 £0.07a 0.74 £0.13a 0.97 £0.06¢
(P=0.05).
2
Table 2 Soil water content and water-holding capacity under grazing gradient in alpine forb meadow
/em
0~10 10 ~20 20 ~40 0 ~40
/mm CK 46.23 +4.03a 44.43 +4.07a 70.64 £2.41c¢ 161.29 +9.51b
LG 48.20 +£6.06a 44.04 £3.67a 76.26 £0.99bc 168.51 £8.03ab
MG 41.27 +2.98a 43.67 £3.46a 77.68 £3.14b 162.63 £9.01b
HG 48.94 £5.91a 48.15 +7.93a 90.80 £5.55a 187.89 +18.03a
/mm CK 73.93 +1.31ab 67.97 £2.38a 101.10 £5.71¢ 242.99 +9.17¢
LG 77.50 £2.45a 69.04 £4.17a 112.43 +1.79b 258.97 +7.89ab
MG 70.89 +1.44b 65.47 £1.41a 113.65 +£0.94hb 250.01 £0.71¢
HG 71.41 = 2.48b 69.93 £1.39a 123.94 +5.18a 265.28 £6.07a
/mm CK 63.62 +1.89ab 58.23 £2.21a 84.46 £5.78b 206.32 +8.98ab
LG 67.44 £2.59a 57.91 £2.33a 90.26 +3.19ab 215.61 +£4.48a
MG 56.32 £4.32b 50.65 £2.76a 84.47 £4.49bh 191.45 +4.42h
HG 58.11 £5.64b 56.41 £7.95a 99.36 £8.07a 213.88 £19.89a

(P=0.05).
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3
Table 3  Distribution of vegetation biomass under grazing gradient in alpine forb meadow
CK LG MG HG
/(g*cm™?) 287.09 +£31.53a 241.91 +£16.58ab 236.73 £32.94ab 185.89 +7.24h
/(g*cm?) 28.17 £4.19a 10.17 £2.32b 9.04 +£3.04b 3.63 £1.30b
/(g*em™?) 20.35 £6.88¢ 88.79 £14.95a 54.48 +16.18b 35.48 £6.22bc
0~10 cm 2599.98 +534.37a 1989.16 +505.26b 1482.23 £262. 14bc 1312.21 +£165.25¢
10 ~20 cm 326.00 +83.58a 302.84 +85.86a 232.71 £121.53a 249.39 +91.11a
20 ~40 c¢m 241.43 +£128.65a 136.91 +50.25ab 77.69 £21.02b 179.42 +86.97ab
0 ~40 cm 3167.40 £563.09a 2428.91 £479.02b 1792.63 +336.79¢ 1741.01 £174.79¢
2.
4
Table 4  Distribution of soil organic matter under grazing gradient in alpine forb meadow
/em
0~10 10 ~20 20 ~40 0 ~40
CK/% 9.69 +£2.43b 12.55 £5.25a 10.19 £2.53a 10.81 +£2.49a
LG /% 12.90 £1.63ab 10.22 £1.11a 7.15+0.79b 10.09 £0.93a
MG /% 14.40 £1.10a 9.80 £0.95a 7.18 £0.96b 10.46 +£0.89a
HG /% 13.95 £4.61a 12.64 £2.31a 8.55 £0.50ab 11.71 £1.80a
1.
5 N
Table 5 Correlation coefficients of soil water-holding capacity with vegetation biomass soil organic
matter and bulk density in alpine forb meadow
-0.7145 -0.6063 0.3047 0.7486** 0.6507" -0.9819**
-0.6184 -0.6727 0.6735 0.7597** 0.6655" -0.9934**
-0.0939 -0.0788 0.4667 0.7839** 0.6654" -0.9773**
* (P<0.05); * * (P<0.01).
HG 738.49.1374.77.1426.39 ¢ ( ) -
m -2 45% (P >0.05)
( 4
0~40 cm CK. LG. MG.
HG 10.81% + 10.09%  10.46% 11.71% 9
« »
( 4. ( 3)
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Analysis of the soil water-holding capacity in alpine forb meadow under
grazing gradient and relevant influence factors

WU Qihua' °  MAO Shaojuan'®  LIU Xiaogin®> LI Honggin'*
ZHANG Fawei'* LI Yingnian'*
( 1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China; 2. Collage of Life Sciences
Nankai University Tianjin 300071 China; 3. University of Chinese Academy of Sciences Beijing
100049  China; 4. Key Laboratory of Adaptation and Evolution of Plateau Biota
Chinese Academy of Sciences Xining 810001 China)

Abstract: Soil water-holding capacities of the alpine forb meadow lying in the south slopes of the Qilian
Mountains under different grazing intensities were analyzed. There are four grazing intensities 1i.e. banning
grazing ( CK) light grazing ( LG) moderate grazing ( MG) and heavy grazing ( HG) . It is found that the
maximal water-holding capacity and capillary water capacity are the maximum in LG and natural water-holding
capacity is the maximum in HG in the depth of 0 =10 em. Maximal water-holding capacity capillary water ca—
pacity and natural water-holding capacity are the maximum in HG in the depth of 10 =20 ¢m and 20 —=40 ¢cm  in—
dicating that the influence of grazing on soil water-holding is more evident in surface. Soil bulk density increases
with grazing intensity in the depth of 0 =10 em while in deeper layer the soil bulk density is almost the same
indicating that the impact of grazing intensity on soil bulk density in deeper layer is much less than at the surface.
Biomass litter and humus decreases with grazing intensity. Organic matter is the maximum in MG and minimum
in CK in the depth of 0 =10 em and the maximum in CK within the depth of 10 =20 ¢m and 20 —40 ¢m  indi-
cating that the response of organic matter to grazing intensity in different layers is not same. Soil water-holding
capacity is related to various factors and is mainly influenced by belowground biomass organic matter and soil
bulk density. Cattle’s trample leads to hardness increasing porosity and vegetation cover decreasing resulting in
soil water-holding capacity decreases with grazing intensity.

Key words: alpine forb meadow; grazing gradients; soil water-holding capacity



