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Table I  Above-ground biomass, surface cover and soil conditions of alpine grasslands different in grazing intensities
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Table 2 Evolution of soil physical fertility of alpine grasslands different in grazing intensities

FHPRES AR (glem®) AL (%) LA KR (gke)

0~10cm 10 ~20 cm 20~30cm 0~10cm 10 ~20 cm 20~30cm 0~10cm 10 ~20 cm 20 ~30cm
AEHOR R 1.206 D 1220¢B 1234¢B 54.48 A 53.96a A 5343 aA 201.0aA 2192 A 182.7¢C
eIl 1223C 1275bA 1281bA 53.85B 51.89abA  51.64abA 192.8bA 201.8 B 1772dC
L 1254 B 1278abA  1.286abA 52.67C 51.76 b A 51.47bA 191.8bA 165.8 C 242.8bB
B 1.281A 1290aA 1294 aA 51.66 D 5132¢B 51.18¢B 179.8 cB 136.0 D 2533aA

T FAE NG FREARER R E R BE (p<0.05), KEFREAFERZERKESE (p<0.01).
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Table 3  Profile distributions of soil nutrients of alpine grasslands different in grazing intensities
FEHLRAS 4 N (g/kg) ATy (gkg)
0~10 10~20 20~30 N P,0s K,O
cm cm cm 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30
cm cm cm cm cm cm cm cm cm
AR R 0.24 0.27 0.30 55.00 57.00 57.35 222 3.29 2.64 273.65 249.82 227.11
LA 91 Cid 0.17 0.23 0.29 58.90 59.80 64.12 2.29 4.13 2.48 27435  213.16 168.86
T TR 0.20 0.21 0.23 60.70 69.58 74.60 2.61 2.34 2.85 160.03 142.66 159.58
R 0.27 0.29 0.17 104.05 140.06 83.53 3.08 3.14 2.44 275.13 227.21 224.28
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X TG #E 2 AL, A S AL ) 38 22 e W .
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ZRIO0S I > v TR > BT (p<<0.5), W] ILiE S
JBCHCRT B e R AU, pH fHL AN A

A N, P. K HEKRMZHIERHETENSTE. A
[+ )2 IcE Ca B EWTFRT&: 20 ~ 30 cm

>10~20cm>0~ 10 cm, [fd]—+ 2 ARFAGRE Cu

AR HIE 1.02 ~ 123, 0.82~1.55 F1 1.67 ~
1.71mg/kg, i 10~20 em T EARRIEE 5K, 20 ~
30 cm ARG B 7N o
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Table 4 Available contents of trace elements in alpine grasslands different in grazing intensities

EITR +J2 (cm) EEHOR BT Hh LT8R LTI
Cu (mg/kg) 0~10 1.23+0.017b 1.38+0.014a 1.18£0.018 b 1.02+0.014 ¢
10~20 1.55+0.008 b 1.69 £ 0.020 a 1.15+0.014 ¢ 0.82+0.008 d
20~30 1.71+0.014 a 1.69+0.019 a 1.70£0.012 a 1.67+0.011a
Zn (mg/kg) 0~10 0.38+0.029 a 0.42+0.009 a 0.29+0.012b 0.24+0.013 ¢
10~20 0.37+0.018 a 0.42+0.009 a 0.30+0.014b 0.16 £ 0.006 ¢
20~30 0.40 +0.009 a 0.44 +£0.006 a 0.36+0.012b 0.32+0.015¢
Fe (mg/kg) 0~10 11.23+0.029 b 11.64+0.035 a 10.70 £ 0.089 ¢ 10.25+0.013d
10~20 16.85+0.023 b 17.32+0.009 a 12.88 £0.030 ¢ 9.61+0.023d
20~ 30 17.89+£0.020 b 18.82 £ 0.009 a 17.75+£0.020 ¢ 16.12+£0.029d
Mn (mg/kg) 0~10 5214+0.015b 6.58+0.032a 4.56+0.010d 4.64+£0.009 ¢
10~20 528+0.013b 6.49+0.018a 3.84+0.012¢ 2.72+0.009 d
20~30 496+0.018b 5.09+0.015a 4.24+0.035¢ 422+0.010c
Na (g/kg)) 0~10 0.35+0.015b 0.50+0.018a 0.01 +£0.000 ¢ -
10~20 1.25+0.010b 1.50+0.015a 0.01 +£0.000 ¢ -
20~30 1.35+0.015b 1.50+0.018 a 1.00 +£0.009 ¢ 0.02+0.003 d

e FATEAR NS TREAFRFORER B (p<0.05).
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Study on Contents of Soil Nutrients in Different Grazing Intensities on Subei Alpine Steppes

YANG Hong-shan', CHANG Gen-zhu', ZHOU Xue-hui', LU Yuan', NA Bater?
(1 Lanzhou Institute of Animal & Veterinary Pharmaceutics Sciences, Chinese Academy of Agriculture Sciences, Lanzhou 730050, China;

2 Global Environment Facility, The Project Area of Subei, Subei, Gansu 736300, China )

Abstract: Na, Fe, Mn, Cu and Zn contents in soil samples in 0-10, 10-20 and 20-30 c¢m layers in Subei alpine steppe were studied under four
kinds of grazing intensities, i.e., no grazing, light grazing, middle grazing and high grazing. The results indicated that: 1) grazing intensity had
consistent effect on soil physical, chemical and biological fertilities, which were associated with each other and determined the evolution direction of
soil fertility; 2) With the increase of steppe grazing intensity, soil bulk density at both 0-10 cm and 10-20 cm layers increased, while soil porosity and
moisture content decreased significantly, steppe grazing intensity influenced soil moisture content more strongly than soil porosity; 3) Soil organic
matter and total N contents of light grazing steppes were higher than those of middle grazing and high grazing steppes, soil available N, P and K
contents increased with the increase of steppe standard of grazing intensity; 4) The nutrient content order was Na>Fe>Mn>Cu>Zn, they shared
the same changing order, i.e., light grazing™no grazing>>middle grazing>high grazing; 5) With the increase of steppe grazing intensity, the
decreasing extent of soil nutrients was 10-20cm>>0-10cm>20-30cm.

Key words: Alpine grassland, Grazing intensity, Soil nutrient, Available trace element



