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2.1
: : (D
' 50 %, )
( 5cm) ,
1 (n=6)
Table 1 Properties of plant community and qualitiesat different degraded al pine meadows
Degraded Non-degraded Lightly degraded Moderately degraded  Heavily degraded Extremely degraded
level meadow meadow meadow meadow meadow
Dominant species of
plant community K. pygmaea, K. Festuca L. A.
K. humilis pygmaea, ovina, Potentilla nanum, Pedicularis tenuifolia, P. kan-
K. humilis and anserina and K. kansuensis and suensis and Polygo-
E. nutans humilis Oxytropis kansuen- numsibiricum
sis
Above-ground biomass 46.46 £5.93a 57.50+11.17b 49.15+12.69% 38.88+5.64c 35.34+14.59c
(g/0.25 m?)
Coverage ( %) 98.50+7.54a 92.92+4.40a 80.67 £9.36b 71.75+8.61b 55.05+18.97c
Height (cm) 2.58+1.02a 3.73+1.16a 4.23+1.7% 3.02+0.77a 3.71+1.37a
0.25 m? Secies number 15.20+1.35a 17.17+1.47a 22.33+3.01b 21.83+3.54b 12.67+3.98a
Diversty index 1.07+0.10a 1.56+0.24b 2.17 +0.34c 1.83+0.43b 1.58+0.30b
Evenness index 0.39+0.05a 0.54+0.08b 0.70+0.08c 0.59+0.13b 0.52+0.08b
Index of grasdand 2.95+0.14a 2.82+0.11a 2.15+0.43a 0.76£0.22b 0.23+0.15b
quality
Biomass 84.09 +5.22a 77.59 + 8. 46a 38.58 +10.08b 9.50+7.31c 4.22 +8.30c
percent of palatable herbage ( %)
+ , (P>0.05)

Note: The datain the table are showed by average values *+ standard divison. Data with the same letter in one row are not sgnificantly different

(P>0.05).
(1,
3 =

1)

(carex :.) ;
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[19]
1
: 2) :
2
Table 2 Comparison of similarity indices of plant communities at different degraded al pine meadows
Degraded level Nonr Lightly Moderately Heavily Extremely
degraded degraded degraded degraded degraded
meadow meadow meadow meadow meadow
Non-degraded meadow 1.0000
Lightly degraded meadow 0.7252 1.000 0
Moderately degraded meadow 0.301 3 0.540 1 1.000 0
Heavily degraded meadow 0.2115 0.242 6 0.454 3 1.000 0
Extremely degraded meadow 0.100 6 0.144 7 0.187 5 0.347 4 1.000 0
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2
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’ Fig.1 Above-ground biomass of different
degraded al pine meadows
N: Non-degraded meadow ; L : Lightly de-
' graded meadow ; M : Moderately degraded meadow ; H:
! ! Heavily degraded meadow ; E: Extremely
( 1) degraded meadow ; The same below
(2
2.2.2
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40 cm ( 3,
1.09,1.37,2.86 9.06
) ( 3, 0 10cm
10 20,20 30 30 40cm (F =63.172, F =80.080, F =21.232,
F =

63.836, F =7.729,df =3,20,P<0.01) ,
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Fig.2 Above ground biomass proportion of plant groups Fig.3 Bdowground biomass of different
at different degraded al pine meadows degraded al pine meadows (0 40 cm)

(Fo 10em =14.304, Fio 20em

=26.408, Fo 30 =14.095, Feo 40 =18.357 ,df =4 ,25, P<0.01)

y=ax’ , (P<0.01) ( 3)
,0 10cm 0 40cm 85 % ,0 20cm
95 % 0 20 cm ,
[14, 22]
1 Coupland™® IBP 12 ,
0 20cm ,
2.2.2.2
: , ( 4 :
(F =
19.17, F =18.47 ,df =4,25,P<0.01) ; (F
=2.12,df =4.25,P>0.05) ,
3
Table 3 The belowground biomass o different soil layer at different degraded al pine meadows g/0.25 m?
Soil depth Non-degraded Lightly degraded Moderately degraded Heavily degraded Extremely degraded
(cm) meadow meadow meadow meadow meadow
0 10 601.43 +148.12a 577.62 +152.17a 470.17 £ 242.97a 226.95+67.93b 66.71+55.92b
10 20 50.20+7.46b 36.97 +8.03b 24.77 +10.09c 11.34+2.97d 6.05+0.88d
20 30 32.55+8.16b 17.45+6.16b 11.11+6.64c 3.42+0.35d 2.81+0.69d
30 40 11.32+3.80b 8.40+2.22b 2.75+£3.12c 1.31+0.48d 1.22+0.42e
0 40 695. 50 + 158. 92a 640.44 + 163.83a 508. 80 + 245. 08a 243.02 +70. 43b 76.79+56.03b
Y=515.15 X" 2792 Y =468.43 X~ #0385 Y =420, 25X 35809 Y=197.74x" 37129 Y =58.537 X~ 2857
Smulated function R?=0.968 3 R?= 0.9736 R?=0.9838 R?=0.992 3 R?= 0.986 4
* : (P>0.05)

Note: The datain the table are showed by average values + standard divison. Data with the same letter in one row are not sgnificantly different

(P>0.05).
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Fig.4 Belowground biomass of plant groupsat
different degraded al pine meadows
4
Table 4 Below ground biomass proportion of plant groupsat different degraded al pine meadows %
Degraded level Sedges Graminoids Forbs
Non-degraded meadow 85.51+3.29a 12.64 +£5.26a 1.85+0.78a
Lightly degraded meadow 82.88+5. 26a 14.18 +4.60a 2.95+1.75a
Moderately degraded meadow 78.13+17.62a 13.41+£8.16a 8.46+9.72a

Heavily degraded meadow 49.85 + 33.04b

Extremely degraded meadow 2.73+£11.18c

18.76+11.01a

9.42+12.88b

31.39+29.23b

87.85+15.50c

+ , (P> 0.05)
Note: The data in the table are showed by average val ues + standard divison. Data with the same letter in one column are not sgnificantly different

(P> 0.05).

2.2.3
: / :
(P<0.05) , (P<0.0)( b5
5
Table 5 Ratioand their correlation coefficient between aboveground and bel ow ground
biomassat different degraded al pine meadows

Degraded level Total biomass Sedges Graminoids Forbs

Non-degraded meadow 0.066 8 0.056 3 0.098 3 0.339 6

Lightly degraded meadow 0.089 8 0.063 8 0.122 4 0.662 1

Moderately degraded meadow 0.096 6 0.015 5 0.1801 0.7137

Heavily degraded meadow 0.150 0 0.014 9 0.039 0 0.462 6

Extremely degraded meadow 0.460 2 0.257 6 0.124 4 0.502 5
Correlation coefficient 0.8529 " 0.8871" 0.8372" 0.9400" "

* (P<0.05) *ox (P<0.01)

* . Means dgnificant correlation between above-ground and below-ground biomass. * *: Means extremely sgnificant correlation between above

ground and below-ground biomass.



14 3 2005 37
2.3
. : ( 6
: : ( 3, 9 [22]
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(98.50) > (92.92) > (80.67) > (71.75) >
(55.05) ( 1), ( e,
6 0 20cm
Table 6 The soil properties (0 20 cm) o different degraded al pine meadows
Non Lightly Moderatdy Heavily Extremely
ftem degraded degraded degraded degraded degraded
meadow meadow meadow meadow meadow
Soil hardness (kg/ cm?) 4.03a 2.90b 2.30b 0.38c 0.15c
Soil bulk dendty (g/ cm®) 0.86a 1.20b 1.32c 1.36¢ 1.57d
Moisture ( %) 35.52a 30.60b 26.18c 25.59c 17.36d
pH pH vaue 6.53 6.47 6.49 6.80 6.85
Organic matter ( %) 12.94 11.41 8.44 6.75 6.10
Available nitrogen (mg/ kg) 59.97 64.60 66. 62 50. 64 14.66
Available phosphor (mg/ kg) 10.74 10.50 10.22 9.93 7.15
Available kaium (mg/ kg) 482.70 423.50 400. 00 310.50 305.70
Available manganese (mg/ kg) 9.27 8.37 8.10 6.68 6.10
Available cuprum (mg/ kg) 0.48 0.42 0.47 0.45 0.68
Available zinc (mg/ kg) 5.51 6.43 4.87 3.93 4.04
, (P> 0.05)

Note: The datain the table are showed by average values + standard divison. Data with the same letter in one row are not sgnificantly different

(P> 0.05).
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A study on correlations between vegetation degradation and soil degradation
in the Alpine Meadow of the Qinghai- Tibetan Plateau
ZHOU Huakun', ZHAO Xirnrquan', ZHOU Li', LIU We',
L1 Ying-nian', TANG Yan-hong® ,
(1. Nowthwest Plateau Institute of Biology , the Chinese Academy of Sciences, Xi ning
810001, China; 2. National Institute for Environmental Studies, Tsukuba 3058506 , Japan )

Abstract : This paper discusses a study into the characteristicsof the soil and the plant communitiesof thé alpine
meadow’ , located on the Qinghai- Tibetan Plateau. Meadows across the region were categorized as having from
low to extreme degradation levels. With increas ng degradation of the alpine meadow , the grasdand quality in-
dex , percent plant cover , biomass percent of palatable herbage and the smilarity index were all correspondingly
shown to decrease across meadowsin the alpine meadow region. The species diversity and evenness indexes had
the largest values at the meadows characterized as being moderately degraded. The above ground biomass was
the greatest at lightly degraded meadows and lowest at extremely degraded meadows. Increasng degradation
levels lead to an increase in the overall biomass of forbs whil st the biomass of sedges and grami noids s gnificant-
ly decreased. The total below-ground biomass was shown to decrease with increased degradation levels. The
below-ground biomass change in sedges and graminoids corresponded with the change in total below-ground bi-
omass, however the below-ground biomass of forbs was increased at moderate degradation levels, then de-
creased at extreme degradation levels. The below-ground biomass at different soil layers decreased, with root-
systems digplaying increased shallowness with increasng degradation levels. The relationship between above
and below-ground biomass was shown to have a strong positive correlation. With increasng il degradation,
il organic matter , available phosphorus, calcium and manganese, soil hardness and soil water all were shown
to decrease whilst soil bulk density was shown to increase. Where s0il organic matter losses were severe, avail-
able soil nitrogen was shown to be affected substantially, often present at deficient levels. Available copper
content was not adequate for herbage growth in severely degraded meadows, however available zinc and mangar
nese still appeared to satidy plant growth requirements. The degradation of alpine soil was shown to be linked
to the degradation of alpine vegetation.

Key wor ds:Qinghai- Tibetan Plateau; grassdand degradation; plant community; biomass; soil available nutrient



