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Table 1

1

The basic instance of plots

Treatment Plot Site Grassland type Grassland situation Succession tendency
35°51.210" N, , ,
Grazing 96°59. 656" E, K. humilis — N Transi-
Guoluo state, 3 907 m meadow Grazing in winter and spring, grassland in the transition  tion stage from K. hu-
Yushu county, stage from K. humilis meadow to K. pygmaea mead- milis meadow to K.
Batang beach ow, the patch of gramineae, K. humilis and K. pyg- pygmaea meadow
maea present mosaic distribution
37°56. 288" N, , , , “
Seriously 100°57. 944" E, K. pygmaea s Grazing yak in winter and ”Nearly degraded
grazing Haibei state, 3 435 m meadow spring, multiple fractures in surface, black patch and to “black soil beach”
Qilian county, bold patch developed severity, major plants includes K.
Erbo town pygmaea and faorbs
37°56. 342" N, , , 2004 s —
Fencing 100°57. 875" E, s , It was serious- Restored toward
Haibei state, 3 428 m K. pygmaea ly degraded before fencing in 2004, and multiple frac-  Gramineae— K. humi-
Qilian county, meadow in tures in surface. Now gramineae growth recovered, es- /is community
Erbo town restoring pecially grew in the ground fracture, and the growth of
K. humilis also recovered
34°27. 843" N, ,2003 , . .4 —
Fencing 100°12. 477" E, o . It Gramineae — K.
3744 m Gramineae —  was lightly degraded before fencing in 2003, grazed in  humilis community
Guoluo state, K. humilis winter and spring, but grazing time is short for about 4
Dawu town, meadow months. Plants grew well, Elymus nutans become the
Geduo dominant functional group
1.2
: , 2008 4 R 3 25 m ( 10
m), 5m 1 25 ecm X 25 cm , \ N N
N N o ; 1 cm
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s °
;2008 8 o s 6 25 ecm X 25 cm (
) . , ,
80°C ; ; (IV) =( + ) /2t
2
2.1
s s
60%~70%, 30%, 3~35 cm , 5~75 cm
. (P<C0.05), 48% , (
2) H ’ ’ o ’
s s s s
s o
; ; ( 39%) . 3
, s s s
C 2,
2 .
Table 2 Comparative of K. pygmaea, K. humilis and Gramineae important value in degradation
and restoration of alpine Kobresia meadow
Important value (%)
Situation of alpine meadow
K. humilis K. pygmaea Graminae
Degraded alpine Kobresia meadow 19.3+7.0 b 37.243.0 a 5.4+3.0 ¢
Seriously grazing K. pygmaea meadow 1.0£0.2 ¢ 39.0%+3.0 a 12.0£3.0b
4 4 years restoration of Normal meadow 2.3+1.0b 25.6+2.0a 25.0+2.0a
K. pygmaea meadow Restoration patch 14.84+2.0 b 5.0F1.0 ¢ 42.74+2.0 a
5 5 years restoration of K. pygmaea meadow 5.44+0.2 b 3.4£0.4b 36.24+4.0 a
(P<C0.05), The different letter in the same row means the significant differences at P<Z0. 05.
o 4 )
45% ., . ; .
. 31.2%, ;
s o s s
s s s
) , ,
o , (P<C0.05),
s o
s s
, s C 2),
2.2
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3

Table 3 The soil surface characteristic of K. pygmaea

3 and K. humilis patch in the course of alpine
b
( 3) Kobresia meadow degradation %
b 1 ’
2/3’ ) Item K. humilis K. pygmaea
transect transect
, 3/4,
Dry grass coverage 15.73+2.3 4.80+1.5
b b

K. pygmaea coverage 12.87+3.1 11.00+1.6

° ’ K. humilis coverage 39.8746.1 9.67+3.2
( 13.3%),
Forbs coverage 7.20£1.1 7.10£0.9
’ Black patch coverage 38.60+4.9 73.40%£3.9
2/3, ° 13.0 50.0
° Crevasse emergence rate
° 0 25.0
’ Dental plaque emergence rate
’ ’ 86. 7 100. 0
10 % s s — Emergency rate
. , 100. 0 33,3
( 100 % , 4) ; Emergency rate
’ o
4

Table 4 The soil surface characteristic in seriously grazing and different restoration

years of alpine K. pygmaea meadow %
Situation of alpine meadow P G H BP B D PP HP
Seriously grazing K. 30.04+4.8 6.3+0.5 5.0%1.2 47.3%+6.8 1.0 19.0+4.6 100. 0 13.3
pygmaea meadow
4 4 years restoration 17.7+7.664.04+9.3 7.3+2.1 1.74+0.6 4.340.9 20.0 73.3 20.0
of K. pygmaea meadow
5 5 years restoration 0.5 90. 0 2.8 0 0 0 - —
of K. pygmaea meadow
P ,G . H ,BP ,B ,D ,PP

,HP »— .
Note: P indicate coverage of K. pygmaea, G indicate coverage of Graminae, H indicate K. humilis coverage, BP indicate coverage of black patch,
B indicate coverage of bald patch, D indicate coverage of dent patch, PP indicate emergency rate of K. pygmaea patch, HP indicate emergency rate of

K. humilis patch, —indicate no stastics.

3)7 b o

5 8 . 100%, R
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The main forage succession and ground surface characteristic changes
during degradation and restoration of alpine Kobresia meadow
LI Yi-kang', LIN Li', ZHANG Fa-wei', LIANG Dong-ying'*, WANG Xi', CAO Guang-min'
(1. Northwest Institute of Plateau Biology., Chinese Academy of Sciences, Xining 810008, China;
2. Graduated University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The change of soil surface characteristics during degradation and restoration of alpine Kobresia mead-
ow was followed together with the important value changes of Kobresia pygmaea, K. humilis and Gramineae
and of their patch dispersal. During degradation, the value of K. pygmaea was significantly more important
than that of K. humilis and Gramineae (P <C0. 05). In a transect, the coverage of K. humilis was rapidly
reduced, the coverage of black patch increased to nearly double, and patches of K. pygmaea were widely dis-
persed. K. pygmaea is the dominant species in seriously grazed K. pygmaea meadow, and its importance is
significantly higher than that of K. humilis and Gramineae(P<C0. 05), the coverage of black patch increased,
then collapsed. The emergency ratio of K. humilis patch is little. In the course of restoration, the importance
of Gramineae increased, K. humilis was not common, and in the restoration patch, Gramineae became the
dominant species while K. pygmaea nearly disappeared and the coverage of black patch and bald patch shrunk.,
but plant coverage increased. Gramineae became the dominant species in the better restoration meadow, and the
importance of K. pygmaea and K. humilis decreased: there was no black patch or bald patch. Alpine meadow
degradation resulted in a succession of dominant species, but black patch and bald patch were universal. Fenc-
ing and light grazing measures can effectively restore degraded meadows.

Key words: Kobresia meadow; degradation; restoration; succession; patch
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