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Abstract: In order to explore the influence of enclosure and different grazing intensities on alpine meadow vegetation
and soil characteristics, plant species, aboveground biomass and underground biomass of forage, soil physical and chemi-
cal properties were measured in the Eastern Qilian Mountains. The results showed that the yield of alpine meadow grass-
land fenced for seven years was 425.8 g*m~2, and significantly higher than that of summer moderate grazing (159.3
g*m~?) and summer overgrazing (91.0 g+m~2), but it was not significant compared with the light grazing both in sum-
mer and winter. The number of species after seven years fencing (26.3+16m~2) was lower than that in other grazing pat-
terns, but it was significantly higher than the grassland overgrazed in summer (23.0+16m~2). Light grazing or/and
overgrazing reduced the number of species, while the moderate grazing in summer increased the species diversity

(33.5-16m~?) . Dry matter of underground biomass in O to 10 cm topsoil fenced for seven years was significantly higher
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than that of other grazing plot of alpine meadow grassland. Dry matter content of underground biomass in 0 to 10 ¢cm soil

depth increased with the increase in grazing intensity, but the reverse trend was observed in 30 to 40 cm soil depth. The

soil bulk density fenced for seven years was lower than that of other grazing intensities, whereas that of overgrazing in

summer was significantly higher than that fenced for seven years and other grazing intensities. Among the treatments, al-

kali-hydrolytic nitrogen of 0 to 10 cm soil depth was the lowest for seven years fencing. Reasonable grazing can maintains

the function of ecological system of alpine meadow and increases species diversity and balances soil nutrients.

Keywords: grazing intensity; enclosure; meadow vegetation; soil physical and chemical properties
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Table 1  Fresh forage production and numbers of plant species under enclosure and different grazing intensities

[ 7 45

Fenced for 7 years

A rEs
WiH Ttem KRR

Winter mild grazing ~ Summer mild grazing Summer moderate grazing

HERM HAEHUY HEF

Summer heavy grazing

fif B it/ (gom™2)
Resh forage production
YA/ (Number 16 m~2)

Numbers of plant species

425.8 +63.0a 407.3 +48.6a

26.3x2.1c 30.0+2.0b

392.0+71.3a 159.3 +45.0b 91.0+14.0c

30.8+1.9 33.5+0.6a 23.0+0.8d

T AR NG FREROR T RS 5% 2257 B3 K5 TR

Note: Lower-case within the same row show significant difference at 0.05 level. The same below.
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Table 2 Dry matter contents of underground biomass of alpine meadows under enclosure and different grazing intensities

HZ WAL /om FlA2 7 47 KR HZR HErhi HEHEY
Depth Fenced for 7 years Winter mild grazing Summer mild grazing Summer moderate grazing Summer heavy grazing
0~10 43.246 + 14.593a 34.320 + 10.327b 34.436 £ 8.375b 28.720 + 11.361bc 25.675 +4.509¢
10~ 20 6.953 +0.925ab 7.348 +1.570a 5.863+1.757b 6.143 +1.199b 6.622+2.027ab

20~ 30 3.234+1.243b 3.641 = 1.236ab 3.998 + 1.488ab 4.218 £1.105a 4.159 £0.9724a
30~ 40 2.138 +0.835hc 1.932+£0.849¢ 2.671+1.031b 2.128 +0.511bc 3.642 +1.368a
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Table 3 Soil bulk density of different depths of alpine meadows under enclosure and different grazing intensities

TR /em IR 7 47 AR HERK LESLL e
Depth Fenced for 7 years Winter mild grazing Summer mild grazing  Summer moderate grazing  Summer heavy grazing
0~10 0.578+0.072h 0.583+0.062b 0.598 + 0.086h 0.619+0.059 0.666 +0.065a
10 ~ 20 0.748 = 0.078hc 0.689+0.081c 0.787 £ 0. 134ab 0.806  0.070ab 0.824 +0.066a
20~ 30 0.811+0.134c 0.815+0.161c 0.829 +0.085hc 0.905 +0.056ab 0.940+0.132a
30 ~ 40 0.980+0.113h 0.927 +0.079b 0.978+0.075h 0.945+0.133b 1.172+0.209

R4 BEEMTEMBCRET LENEBRLE/ (mg-kg™')

Table 4  Contents of soil alkali-hydrolytic nitrogen of alpine meadows under enclosure and different grazing intensities

LR /em HIA 7 4R AR HERK HZEi HZETH
Depth Fenced for 7 years Winter light grazing Summer light grazing ~ Summer moderate grazing  Summer heavy grazing
0~10 415.76 +2.56¢ 418.12 +1.83¢ 426.79 +4.65b 425.76 + 1.00b 435.64 £4.62a
10~20 401.21 +4.49h 375.59+1.03d 400.59 +3.09h 411.01+3.35a 391.30 £ 1.07c
20 ~ 30 367.45+1.73b 365.30+1.77b 339.43+1.75d 380.81+0.97a 353.91+2.60c
30~ 40 342.95+0.02c 355.71£0.99 299.18 +3.0le 349.91+3.04b 333.64+2.04d

F5 BEEMAREBEEETLIENERHEE/ (mg-keg™!)

Table 5 Contents of soil available potassium of alpine meadows under enclosure and different grazing intensities

FZRE/em A2 7 45 KR ST HZ FEE
Depth Fenced for 7 years Winter light grazing Summer light grazing Summer moderate grazing Summer heavy grazing
0~10 324.99 + 14.53b 416.65 £ 15.29a 291.62 +39.67¢ 359.96 + 12.03b 327.21 + 34.00bc
10~20 186.65 + 62.90b 367.77+32.71a 181.64 +24.55b 234.40 + 31.36b 229.44 +21.75b
20~ 30 201.10 +46.9%4c¢ 326.08 + 13.98a 133.32+6.0lc 172.20 £26.48¢ 167.21 +32.03b
30 ~40 131.66 + 24.04b 286.65 + 16.07bc 111.65 +6.00a 127.77 £ 21.11¢ 116.66 + 14.99h
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Table 6  Contents of soil organic matter in different depths of alpine meadows under enclosure and different grazing intensities

+ZWE /em FlA2 7 4R KRR RSN Kk AW
Depth Fenced for 7 years Winter light grazing Summer light grazing Summer moderate grazing Summer heavy grazing
0~ 10 93.5+0.7b 85.4+0.7¢c 81.6+0.9d 92.4+0.4b 106.7+2.2a
10~20 67.6+1.0b 65.0+0.3b 67.4+6.4b 76.4+0.7a 65.6+1.1b
20 ~ 30 58.3+1.3¢c 67.4+3.9a 64.8+2.4ab 62.7+0.6b 45.3+10.0d
30 ~ 40 47.6+0.7c 62.0+0.4a 53.8+1.6b 55.1+2.1b 53.8+1.6b
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