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Effects of grazing intensity on vegetation community and soil
physicochemical properties of alpine meadow in Tibet
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Y1 Xi-cuo mu' , XU Yue-fei’ ,FU Juan-juan®,SUN Yong-fang®,
BA Sang-Ji ba',Nibu', HU Tian-ming*, MIAO Yan-jun'
(1 College of Plant Science ,Agriculture and Animal Husbandry College of Tibet University ,Linzhi, Tibet 860000, China;
2 College of Animal Science and Technology s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] To provide scientific basis for grazing and restoration of alpine degraded grass-
land in Tibet, this study investigated the effects of grazing intensity on vegetation community and soil
physical and chemical properties. [Method) The experiment of yak grazing was carried out from June 2010
to August 2012 in beginning alpine meadow in Tibet. Three treatment,heavy grazing,moderate grazing and
no grazing as control, were set to researched the effects of different grazing intensities on richness, homoge-
neous degree, biomass, coverage, density, and height of vegetation community and soil physicochemical
properties. [Result] With the increase of grazing intensity,evenness and biomass of vegetation community
increased while richness and total coverage decreased. The homogeneous degree index and the biomass of

the ground or the underground is increased firstly then decreased. The coverage and height of alpine worm-
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wood and purple flowers. grandis decreased while the density increased. The density and the hardness of

soil in alpine meadow ecosystem in-creased along with the grazing intensity. Toal porosity of soil increased

in layer of 0—10 cm,while it did not change significantly inlayers of 10—20 cm and 20— 30 cm. The highest

water content in soil was found in soil layer of 0—10 cm in moderate (P>>0. 05). With the increase of graz-

ing intensity, Soil organic matter, total nitrogen, available nitrogen, available phosphorus and pH signifi-

cantly decreased (P<C0. 05),the available K content in 0—10 ¢m and 10— 20 cm soil decrease after the first

increase,and the available phosphorus no significant changes in regularity. [Conclusion) Heavy grazing was

the main reason for degradation of alpine meadow and change of soil physical and chemical properties. Fenc-

ing was the best way to recover vegetation of alpine meadow in short-term. Moderate grazing was beneficial

to the increase of vegetation and improvement of soil physical and chemical properties.

Key words: alpine meadow ; grazing intensity; vegetation community ;soil nutrient
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Table 1 Total coverage,abundance, biomass and evenness index of community in

alpine meadow in Tibet under different grazing intensities

Piclou %] i i EAEY R/ W Y/
AL B F W EWFEO o 1y M/ % (g+m?) (g+m?)
L ! . BT . .
Grazing treatment Species richness (S) N . Total coverage Biomass Biomass
Even index
above ground underground
% 8 Control 10.67+1.15 a 0.6840.04 b 91.334+9.87 a 58.8440.01 b 61.234+13.68 a
3 B Moderate grazing 9.334+0.58 a 0.81+0.36 a 84.33+11.85 a 63.34+0.03 a 72.68+12.12 b
A Heavy grazing 7.334+0.58 b 0.63+£0.04 b 68.33£7.23b 60.93+0.04 a 71.93£8.81b

1 FE AR S AR ENG PR R 2R B (P>0.05) W AR/NG PR ER2ZEF B FH(P<0.05, %2,

Note:Same letters indicate no significant difference (P>>0. 05) , while different letters indicate significant difference (P<Z0. 05). The same

as table 2.
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Table 2 Effects of grazing intensity on vegetation coverage,density,and height

W/ % Coverage

B /% Density & B /em Height

e __m L Sl S S L.
Grazing treatment YA e L YA e L YA e L
S. purpurea K. pygmaea S. purpurea K. pygmaea S. purpurea K. pygmaea
X 18 Control 44,674+2.22a 72.00+£11.27a 33.67+7.51a 78.33%£23.29c 10.59+3.36a 2.3940.22 a
& A Moderate grazing 25.4047.43 b 66.89+7.68 a 19.67+4.73 b  87.89+6.43 b 7.004+2.33 b 2.00%+0.53 a
i Heavy grazing 23.56+2.22b 64.224+11.08a 20.00E5.36b  90.784+20.24 b 7.004+2.18 b 1.73+0.37 b
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Table 3 Effects of grazing intensity on soil physical properties

PB4/

T AL B TR/ cm K/ Y = SALBRE/ % /(N « em™?)
N o (gecm ?) . .
Grazing treatmen Soil depth Water content Total porosity Hardness
Volume mass
0~10 0.58+0.42 a 0.9540.04 a 0.56+0.05 a 260.78+4.30 a
amitet
Ci()jr-l‘t»;‘\ol 10~20 0.44+0.07 a 1.314+0.18 a 0.497+0.08 a 280.67+5.03 a
20~30 0.46+0.01 a 0.93£0.11 a 0.64+0.004 a 285.38+4.22 a
) 0~10 0.684+0.10 a 1.10£0.03 a 0.584£0.001 ab 342.31%+3.13 b
T& P T 5
. 10~20 0.34+0.09 b 1.3640.22 a 0.45740.02 a 294.98+1.87 b
Moderate grazing
20~30 0.35+0.08 b 0.94740.09 a 0.59740.03 a 273.13+5.97 a
) 0~10 0.60+0.22 a 1.154+0.14 a 0.64+0.01b 295.18+3.62 a
EEH& 10~20 0.43%+0.11 a 1.46+0.04 a 0.5240.05 b 325.16£1.14 b
Heavy grazing
20~30 0.434+0.10 a 1.0940.10 a 0.63+0.04 a 283.12+3.06 a

Tl — 2 2R b BEAR L 8O S AR AN R/NG o 3R 22 57 B 35 (P<<0.05) . R,

Note: Different treatment compared to the same soil,different letters indicate significant difference (P<C0. 05). The same as table 4.
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Table 4 Effects of grazing intensity on soil chemical properties
A FR 1% 2R/ HALA/ K/ AR/ HHLET/
Grazing B /em (g kg (mg* kg ) (mg+ kg 1) (mg » kg 1) (g kg b pH
treatment  Soil depth  Total nitrogen Available nitrogen  Available phospho  Available kalium  Organic matter
0~10 4,0840.12 a 238.29+108.73 a 20.9940.19 a 98.52+1.89 b 121.11£0.01b 5.79+0.01 a
omitdt
Ci:t‘;ol 10~20 3.22+0.20 a 280.45+37.01 a 22.43+1.17 a 68.99+1.49 a 80.0540.007 a 5.977+0.02 a
20~30 3.07+0.14 a 257.09+38.68 a 22.8340.86 ¢ 68.31+1.996 a 121.15+0.09a 6.13+0.01 a
3 FE L 0~10 3.3840.15 b 238.94+108.45 a 19.51£0.14 b 109.7941.39a 100.4740.002 a 5.7740.07 a
Moderate 10~20 2.09+1.81b 246.298422.29 b 22.01%1.56 a 70.25+0.61 a 83.7840.009 a 5.9640.06 a
grazing 20~30 1.83£0.71 b 156.23£43.34 b 30.4443.63 a 62.234+0.58 b 62.57£0.002 b 6.0540.08 b
i 0~10 4.00+1.16 a 207.39+163.13 b 22.46+0.91 ¢ 81.51+19.44 ¢ 94.80+0.04a 5.67F0.06Db
Heavy 10~20 2.96+0.12a  253.99+27.03 a 23.384+0.55 a 60.004+0.02b  73.83%0.0la 5.91+0.03 b
grazing 20~30 2.81+0.16a  210.50£3.34 a 27.4343.36 b 60.9740.96 b 57.40£0.02b 6.08+0.02 ¢
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