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2.2

(o] 1
TOC - 5000A Table 1 The physical - chemical properties of
, pH Kobresia humilis meadow soil
Soil depth (cm)
Item
DPX0.5 SPSS13.0 0 10em 10 200m
pH 7.50+0.10a 7.55+0.17a
(g kg) 137.90+5.51a 78.12+2.17b
(N ¢ kg) 6.51+0.24a 4.20+0.16b
1 , pH
(P20s5 ¢/ ko) 1.95+0.03a 1.90+0.04a
(K20 ¢/ kg) 20.12+0.51a 21.36+0.24a
(P<0.05)
(of cm®) 0.75+0.03b 1.11+0.04a
(mol/ kg) 0.27 +0.00a 0.23+0.01b
' (N mg/ kg) 21.07+1.59% 16.39+1.06b
(P<0.05)
(P mg/ kg) 9.56+0.43a 6.44+0.59b
1 ’
(K mg/ kg) 390.88+20.07a 292.66+11.58b
! 6 : 0.05
, 7 Note: Values marked with different letter in same row indicate
sgnificant differences at P<0.05.
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: Catalase (4 g H202/g- min) ;

: Cellulase(Qucose mg/ g) ;

1
Fig.1 Enzyme activitiesin Kobresia humilis meadow soil

. Polyphenol oxidase (Purpurogallin mg/ g) ;

. Invertase( Qucose mg/ g) ;

: Urease (NHa+N mg/ @) ;
:Alkali phosphatase (Phenol mg/ g) .



Table 2 Correlations bet ween enzyme activity and soil environmental factors

2

Catalase Folypherol oxidase Urease Protease Cdlulase Invertase Alkaline phogphatase
0.9914 " * - 0.9504 " " 0.9843 " " 0.8486 " " 0.7888 " * 0.6899 " 0.9975 "~
pH - 0.4616 0.5002 - 0.6097 - 0.0152 0.1893 0.0052 - 0.014
0.9092 " * 0.9811" " 0.9377 " " 0.8351 " " 0.8269  * 0.5713 0.9256 * *
0.5974 0. 5407 0.7807 " * 0.4402 0.6989 " 0.3171 0.7536 "
0.4628 - 0.1529 0.4458 0.5631 0. 4408 0.4268 0.3896
0.8705 "~ 0.9304 " * 0.7834" " 0.8654 " " 0.7144 " 0.4658 0.7627 "
-0.7251" 0.6013 - 0.5433 - 0.4881 - 0.6557 " - 0.4407 - 0.7052 "
0.8888 " * 0.6504 " 0.8563 " ° 0.7857 " ° 0.7981" " 0.6679 " 0.7815" "
-0.9787 " 0.8018" " -0.9275°" -0.8563°° -0.8543"°  -0.8274"" - 0.9617 " *
0.9062 " * -0.8475" " 0.7911 " " 0.8263 " " 0.7983 " " 0.3631 0.8661 " "
DR P<0.01, * P<0.05;
Note: * * mean P<0.01, * mean P<0.05. The same asfollow.
Xi ={ X1 ,X2 ,X3,Xs ,Xs , X3
Xe ,X7 ,Xs ,Xo ,X10} ={ PH, ) , -1.3704 - 0.469%,- 0.7524 - 0.241,- 1.712
) ) , ) , , -0.5418 -1.8418 - 0.5889,
Yi={Y1,Y2,Y3,Ys,Ys5,Ye, X7
Y7} ={ : : : Y2 1.2716,
: : b, ,
, Ys : Xs (0. 3947)
>Xo (- 0.3853) > X4 (0.2923) > Xs (0. 1512) > X,
: 2l (- 0.1477) > X5(0.0795) > Xuw (- 0.0788) > X7 (0.0344)
X7 , Xa
Y1 : Xo Xs X0 Ya - 0.1377
(- 0.6322) > Xs (0. 3523) > Xs (0. 2139) > Xuw - 0.2581 - 0.1256, X1o
(-0.1501) > X2 (- 0.1047) > Xa (- 0.0923) > Xs , Xa Xs Xo
(0.0797) > Xs (0. 0603) Xa Xs X Y1 Ys 0.1639 0. 2898
, Xa Xs Xo Y1 0.2853,
0.3889 0.437,Xe Ya Xo (- 2.88)

0. 2803 0.4357 ,Xa Xao
, Xz Xs Xo Y1
0. 1497 0.1688 0. 3889
0.2487 0.4322,

Y- Xa (- 2.0245)
> Xs (0.8764) > Xs (- 0.6329) > Xs (0. 4606) > Xa
(0.4232) > X7 (- 0.3536) > Xz (0. 3333) > X
(0. 1534) X1 X3

, Xa Xe X7 Y2
0. 3298 0. 8043 0. 2481
0. 3248 0. 7716 0. 2002,
Xa Xs Xe Xuo )

0.1751

> X1 (- 2.5306) > X0 (- 2.5203) > X3 (2.1981) >
Xs (1.107) > X2 (- 0.3461) > Xs (- 0.1901) > Xe
(-0.107) X1 Xio
, Xz Xs Xo Y4
2.1898 0. 9178 2. 4664
1 8826 0.8483 2.6925,

Xo , X1
Xs X Ya 2.0151
0. 1139 2.4326 X2 Xs Xe
, Xs Xz Xs Xo
Ys 1. 0765 0. 4084

1 6823 ,Xs Xo Xs Xs Xo Vs
— 53 —
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0.1253 2.0158 0.8974 2.1138 Xs
X8 ’
X1 Xio Ya
- 2.3097 - 2.1009 -1.8719 - 1.941,
Ys X (- 4.3282)

> X0 (2.0919) > Xs (1.5608) > X7 (- 0.8832) > Xa
(0. 8073) > X2 (0. 4494) > X3 (0. 3075) > Xs
(0. 277) X1 Xs

, X
Xs Xa Xoe X7 X0 Ys
0.301 0.6291 1.4323 0.6198 2.089,X; Xa
X Ys 2.7185 0. 1564

Xe X3 Xa Xs Xo Xuwo ,
X Xa X5 Xs Xuwo

Xu Ys - 4. 1676
- 2.9297 -1.6086 -3.66 - 3.9375
Ye : % (5. 2805) >

Xs (- 2.5749) > Xo (1.9176) > Xa (- 1.8886) > X
(- 1.0782) >X%(0.930) >Xe (- 0.166) > X2 ( - 0.1174)

X1 Xs Xo ,
, X1 Xs Xa Xe
Xo Ys
- 12296 -2.2625 -1.6642 - 0.5111 - 0.3351
- 1.288,Xo X1 Xs X7 Ye
- 4.7351 - 0.6163 - 0.2847
X2 Xa Xe X7 Xs )
, Xa Xe Xs

X1 X7 Ys

3

3.1768 0.6081 ,4.4581 0.4603 4.0455 0.7194,

X7 Xa Xe Xo Ys
0. 9629 1.088 0.4996
Y7 :Xo (- 1.1661)

> Xio (- 0.6794) > X, (0. 4105) > Xs (0. 216) > Xs
(0.2064) > X2 (- 0.2024) > X7 (- 0.1618) > Xs

(- 0.059) Xz Xe X7 Xo Xuo
, . Xz
Xo Xio Y7
0. 2628 0.6312,X10 Xa Xo Y~
0.2323 1.0834 Xa Xs Xs
, Xwo Y7

- 0.4037 - 0.3244 - 0.5435,

2.3

Table 3 Corréation coefficient among enzymatic activities in al pine meadow soil

Catalase Folypherol oxidase Urease Protease Cdlulase Invertase Alkaline phosphatase
1.0000 -0.8614 " " 0.9892 " " 0.9413 " " 0.8579 " * 0.7619 " 0.9812" "
1.0000 - 0.8668 " * -0.7317" - 0.4459 - 0.5404 -0.7375 "
1.0000 0.8848  * 0.8576 " * 0.6012 0.8825 " "
1.0000 0.8813 " " 0.8814 " " 0.9362 " "
1.0000 0.4734 0.7126 "
1.0000 0.9193 " *
1.0000
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The Relationships bet ween Soil Enzyme Activities in Kobresia
humilis Alpine Meadow and Soil Properties

WAN G Qi-lan* , WANG Xi* , WAN G Chang-ting' , CAO Guang-min‘ , L ON G Rui-jun’

(1. Northwest Institute of Plateau Biology, The Chinese Academy of Sciences, Xining 810008, China;
2. International Centre for Tibetan Plateau Ecosystem Management, L anzhou University, Lanzhou 730020, Ching

Abstract : The s0il enzyme activitiesin Kobresia humilis apine meadow was studied, and the relation-
ships between s0il properties and enzymes were analyzed. The results showed that from surface layer to
20cm in deepth, organic matter , total N , available N , total P, available P, available K and CEC decreased
significantly while bulk density, pH, and total K increased. The activity of catalase, urease, protease,
cellulase, invertase, and akaline phosphatase decreased obviousy along deepening of soil depth while
polyphenol oxidase increased. The correlation analyssindicated that organic matter and available K were
significantly negative with polyphenol oxidase, and significantly positive with the other enzymes measured
inthe study. Total N, available P, CEC showed obvious correlations with sx enzymes except invertase.
Available N, total K were sgnificantly correlated with cellulase, alkaline phosphatase, etc. However , pH
and total P did not show close relation with any enzymes. Polyphenol oxidase and invertase showed corre-
lations with some of enzymes, while there were s gnificant correlations between the other enzymes. Path a
nalyssindicated that enzyme activities were controlled by interaction of il enzymes and soil environmen-
tal factors through direct or indirect way.

Key words: Kobresia humilis meadow ; Soil enzyme activity; Soil properties; Path analyss



