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Table 1 The contents of soil nutrients of different elevation and main environmental factors in al pine meadow

Altitude Soil organic matter  Soil total N Soil total P Soil available N Soil available P Soil moisture content  Soil temperature

(m) (%) (%) (%) (mg/ kg) (mg/ kg) (%) ()
3840 10.32 0.50 0.16 26.00 3.63 89.56 12.32
3 856 7.45 0.30 0.12 16.00 4.13 25.44 11.69
3927 7.01 0.18 0.10 10.00 3.47 19.49 11.16
3988 7.89 0.22 0.11 22.00 4.40 27.19 10.50
4232 10.32 0.44 0.17 28.00 3.40 50.04 9.21

4 435 14.08 0.74 0.17 42.00 4.91 74.19 7.93
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(P<0.05), r=0.8523( 2); (P<
0.05) , =-0.8843( 2 ,
2.2
' [7.9]
: ( ) ,
, 0.50% 0.74 %
(1
, 95 %
(P<0.01), r=0.978 6 ,
[7.9] , 26 42
mg/ kg( 1) , (P<0.01), r=0.9313
, r=0.890 5;
(P<0.05), r=-0.8064( 2, (P<0.05),
r=0.8029; (P<0.01), r=-0.9419( 2
, : ( C/N)
’ [7.9]
2
Table 2 The correlation between contents of soil nutrientsand temperature,soil moisture content of
six elevation gradients in al pine meadow
Item Organic matter Tota N Tota P Available N Available P Moisture Temperature
Organic matter 1
Total N 0.978 591 1
Total P 0.867 170 0.888 313 1
Available N 0.967 981 0.931 282 0.841 852 1
Available P 0.476 758 0. 448 960 0.088 252 0.571 728 1
Moisture 0.852 337 0.890 489 0.846 307 0.802 911 0.241 627 1
Temperature -0.884304 -0.806395 -0.763680 -0.94180 -0.535730 - 0.578 170 1
2.3
2 , 0.01% 0.12%,
0.12%
) ) 0.16 %
0.17% 0.17 %; 0.12% 0.10% 0.11%( 1)

, r=0.0883( 2),
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, 3.40 mg/ kg ; ,  4.91 mg/ kg ,
r=0.846 3; r=-0.763 4;

( 2
2.4
3 !4 1
, 0.8772 0.849 3(P<0.01)
(Ya) (X1) (X2) (Xa) ( Xa)
(Xs) ( Xs) (X7) ( Xs) ( Xo) ( X10)
( Xa1) , (Ya) (Xs) :
Ya= - 92.982 +13. 832 X3 (F=13.355,P<0.05)
( ) :
[9,11]
3
Table 3 Comparison of community biomass and environmental factorsat different elevation gradients in al pine meadow
Altitude Surface temperature  Surface moisture Surface radiation Surface reflection A- G biomass B- G biomass
(m) () (%) (x10%1x) (x10%1x) (g m?) (g/ m?)

3 840 31.93 59.47 863.33 38.33 371.60 12 236.00

3 856 28.60 39.60 867.00 42.00 335.08 3 098.67

3927 24.80 44.43 903. 00 43.30 288.12 2 674.66

3988 28.73 40.00 951.00 35.00 220.60 3 354.66

4 232 20.00 54.77 1073.67 41.00 173.16 2 364.89

4 435 16.20 56.03 902.00 33.17 132.00 4 260.00

A- G:above-ground , B- G:below-ground.

4
Table 4 Correation coefficient of above-ground biomass with soil indexes at elevation gradient in al pine meadow
Item Coefficient Item Coefficient Item Codficient
Soil moisture -0.116 1 Soil organic matter -0.5817 Soil total P -0.3421
Soil temperature 0.849 3 Soil total N -0.4342 Below-ground biomass 0.5511
Surface temperature 0.877 2 Soil available P - 0.450 1
Surface moisture -0.1729 Soil available N -0.6457

[17]

[18,19]
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Distribution of organic matter nitrogen and phosphor us along an altitude gradient and productivity
change and their relationships with environmental factors in the Alpine meadow
WAN G Chang-ting' ,L ON G Rui-jun*?* ,WAN G Qi-ji* JIN G Zeng-chun' ,SHAN G Zharr huan® ,DIN G L u-ming"
(1. Northwest Plateau Institute of Biology , the Chinese Academy of Sciences, Xining 810008 ,China;
2. Grasdand Science College of Gansu Agriculture University , L anzhou 730070 ,China)

Abgtract : The distribution gradient of s0il organic matter , nitrogen and phosphorus, productivity changes, and
their reponses to environmental factors were analyzed in this study. The data analyzed in this study was col-
lected from dtes at 6 different altitudes (3 840 ,3 856 ,3 927 ,3 988 ,4 232 ,4 435 m) , in the alpine meadow. The
resultsindicated that the amount of soil organic matter , soil total nitrogen, soil available nitrogen and soil total
phosphorus were higher at the altitudes of 3 840 m and 4 435 m and lower at the mid - altitude gradients. Soil
available phogphorus fluctuated. The effect of precipitation on il organic matter , nitrogen and phosphorus de-
creased with soil total nitrogen, soil organic matter , soil total phosphorus, il available nitrogen and soil avail-
able phosphorus. The efect of temperature on soil organic matter , nitrogen and phosphorus decreased with soil
available nitrogen, soil organic matter , soil total nitrogen, soil total phosphorus, and soil available phosphor-
us. Based on the resultsfrom the study it was concluded that temperature was the major environmental factor
that affected the primary productivity of the plant community in the alpine meadow. The stepwise regresson e
guation with environmental factors was: Ya= - 92.982 +13.832Xs; (F=13.355, P<0.05) .

Key words: alpine meadow ;altitude gradient ;productivity ;soil organic matter ;soil nitrogen ;soil phosphorus



