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, (Ajaniatenuifolia) ( Pedicul aris kansuensis) ( Polygo-
num sibi ricum) “ " , ,
1.2
p " , 1999 (
7 , CQ ) 2002 ( 4 , Cs ) 2005 ( 1 , CYy
) 2005 “ ” ( zs ), * ” ( cCK
) 1) ” 75 kg/ hm? | 37.5 kg hm*;2) * + +
+ + " , 150 kg/ hm? , , 37.5 kg/ hm?
2005 9 , ; , 3m
) 6 , 0 30cm , , 10 cm ,
, , 1mm
, . ,
[14] ; [15]
1.3
Microsoft Excel SPSS11.0
2
2.1
2.1.1 , 0 10
cm , CQ , CK 23.7%, (P<
0.05)( 1);10 20 20 30cm , ,ZS CYy * ”
, , 7 ,
2.1.2
20 30cm (P<0.05( 2) CK CQO 10 10 20cm ,20 30
cm , CQ CK (C9
1
Table 1 Changes of soil organic matter under different managerial measures %
Layer cK zs cYy cs cQ
0 10cm 5.723+0.090 cA 5.747+0.080 cA 6.298+0.140 bA 5.850+0.070 B 7.086+0.120 aA
10 20cm 5.601%0.190 bA 5.580%0.080 bA 5.055% 0. 042 cB 6.143%0.106 aA 5.680 0. 406 bB
20 30cm 4.558 +0.113 bB 3.34310.148 cB 3.33620.122 cC 4.463+0.970 bC 5.173+0.372 aB

(P<0.05) ,

(P<0.05),

Note: Different lower-case lettersin the same line mean sgnificant difference at P<0.05, different capital lettersin the same row mean sgnificant

difference at P<0.05, the same below.
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2

Table2 Changes o soil total N under different managerial measures

%

L ayer CK YA CcYy Cs CQ
0 10cm 0.285+0.010 bA 0.324£0.020 aA 0.318+0.014 aA 0.330+0.012 aA 0.336 £0.010 aA
10 20cm 0.290 +0.007 bcA 0.293+0.020 bcA 0.283+0.120 cB 0.313+0.020 abA 0.323+0.020 aAB
20 30cm 0.260 +0. 155 aB 0.183+0.080 hB 0.206 £0.230 bC 0.262+0.014 aB 0.293+0.030 aB
(CYy) ) 20 30cm ,
[} (r =
0.9551,P<0.05) , (6]
Zs CK ( 3, 3
) CK(P<0.05), COQ
[17]
( 4).,2s : ,
, , cs 4
3
Table 3 Changes of oil total P under different managerial measures %
Layer CK zs cY Cs CcQ
0 10cm 0.068 0£0.012 bA 0.066 3+0.030 bA 0.074 5+0.050 aA 0.077 4+ 0.080 aA 0.077 1+£0.040 aA
10 20cm 0.070 0+0.006 bA 0.067 0+0.020 cA 0.072 9+0.020 abA 0.070 5+0.020 bB 0.074 8 +0.030 aAB
20 30cm 0.063 0+0.030 aB 0.048 6+0.013 bB 0.065 5+0.020 aB 0.067 3+0.035 aB 0.067 8 +£0.060 aB
4
Table 4 Changes of soil total K under different managerial measures %
L ayer CK zs cY Cs CcQ
0 10cm 2.087+0.08 bA 2.266+0.07 aA 1.885+0.04 cA 2.058+0.01 bA 1.613+0.13 dA
10 20cm 2.162+0.05 aA 2.238+0.10 aA 1.936+0.08 bA 1.920+0.09 bB 1.883+0.11 bA
20 30cm 2.056 0. 05 abA 2.249+0.09 aA 1.747+0.03 bA 1.747+0.07 bC 1.947 +0.37 abA
2.1.3 ,
(18291 0 10 10 20cm , CS
( 5 7 (CQ , 2 “ " 20 30cm
, 7 , 0 20cm

(0 20 cm) : (CQ)
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5
Table5 Changes o available N under different managerial measures mg/ kg
L ayer CK zs cY cs cQ
0 10cm 36.033+£0.46 aA 27.660+1.03 cA 21.387 £0.65 dA 18.441+0.14 eB 33.410+0.12 bB
10 20cm 27.332+1.01 bB 20.928+0.39 cB 21.176+0.57 cA 16.687 +£0.23 dC 30.370+0.87 aC
20 30cm 20.466+0.83 cC 20.566 +0.46 cB 21.106 +0.88 cA 25.110+0.13 bA 40.110+1.20 aA
( 6, , cY
[20]
6
Table 6 Changes of available P under different managerial measures mg/ kg
L ayer CK zs cY cs cQ
0 10cm 3.267 £0.06 dA 3.393+0.05 dA 18.862+0.71 aA 11.876+0.06 bA 7.977+0.18 cA
10 20cm 2.081+0.03 cB 1.736+0.08 dB 5.970+0.05 aB 3.450+0.13 bB 3.490+0.18 bC
20 30cm 1.380+0.04 dC 1.140+0.06 eC 2.495+0.04 cC 2.993+0.12 bC 4.037+0.26 aB
cQ : (7, 43.6 %;
L - - = !CY 77 (CQ)
CK ,
7
Table 7 Changes of available K under different managerial measures mg/ kg
L ayer CK zs cY cs cQ
0 10cm 193.24+1.86 bA 187.59+0.45 cA 179.70+0.57 dB 188.25+3.74 cA 277.03+1.67 aA
10 20cm 133.82+3.37 cB 90.82+0.16 eC 247.34+0.54 aA 109.74+0.39 dB 154.31+2.87 bB
20 30cm 103.62+0.91 bC 93.04+1.74 cB 102.74+2.43 bC 91.65+1.35cC 126.17+1.66 aC
2.2

CK

4 (CY
(29

CK Cs

8) CYy
CK 7

(CQ)
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cY , ( 9; :
[21]
8
Table 8 Hfects of managerial measures on changes of soil Urease activity mg/ (g - 3h)
L ayer CK zs cY cs cQ
0 10cm 1.318 6+0.040 Abc 1.736 0+0.209 Abc 4.8714+0.540 Aa 1.067 2+0.030 Ac 2.049 8+0.210 Ab
10 20cm 1.347 8+0.063 Ab 1.205 2+0.039 ABb 5.1456+0.336 Aa 1.046 0+ 0.040 Ab 1.541 0+0.203 ABb
20 30cm 1.104 0+0.075 Ab 0.877 7+0.040 Bb 3.286 2+0.570 Ba 1.251 2+0.350 Ab 1.129 8+0.090 Bb
9
Table 9 Hfects of managerial measures on changes of soil Urease activity mg/ (g - 3h)
L ayer CK zs cY cs cQ
0 10cm 0.224 1+£0.03 aA 0.1951+0.08 Aab 0.178 3+0.04 Ab 0.229 3+0.02 aA 0.2059+0.02 aA
10 20cm 0.220 1+0.01 aA 0.186 7+0.04 Aab 0.180 3+0.01 Ab 0.2138+0.02 Aab 0.192 6 +0.03 Aab
20 30cm 0.221 9+0.02 aA 0.185 3+0.07 Aabc 0.177 3+0.03 Abc 0.155 5+0.09 Bc 0.201 3+0.05 Aab
2.3
(P<0.05 ( 10)
3.1
10
Table 10 Relationship of soil enzymic activity and soil fertility under managerial measuresand restoration
Iltem Available N Total N Available P Total P Available K Total K Organic matter
Urase 0.490 4 -0.101 4 0.762 7 0.505 8 0.9776 " -0.6113 -0.151 8
Sucrase 0.447 1 -0.117 3 0.759 4 0.470 7 0.9581" -0.580 - 0.190 2
Organic matter -0.4514 0.9551" 0.449 5 0.7758 0.009 2 -0.6787 1.000 0
Total K 0.1002 -0.718 3 -0.9521" -0.9836" -0.7042 1.000 0
Available K 0.526 4 0.012 3 0.795 4 0.630 8 1.000 0
Total P - 0.087 8 0.771 3 0.8817 1.000 0
Available P - 0.080 8 0.554 9 1.000 0
Total N -0.6420 1.000 0
Available N 1.000 0

*:P<0.05
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Effect of managerial measures on changes of soil enzyme and soil fertility
in“ black soil bleach” degraded grasdand
HAN Fa', LI Yi-kang'?, ZHOU Huakun' ,WU Bing'?, WAN G Xueying*? ,
RAN Fei'?,BAO Surke'?
(1. Northwest Plateau Institute of Biology , Chinese Academy of Science, Xi' ning 810008 ,China;

2. Graduated Student of Chinese Academy of Sciences, Beijing 100039, China)
Abstract : The effect of managerial measures on changes of s0il enzyme and soil fertility in* black soil bleach”
degraded grasdand showed that total N and P were closely related to soil organic matter. The variancesin dif-
ferent snils and soil layers were nearly the same:the short term vegetation restoration caused a reduction in the
il organic matter and total N and P of the 20 - 30 cm layer while long term vegetation restoration caused the
contentsof the three nutrientsto owly increase although total K significantly ( P<0.05) decreased. The avail-
able N decreased at first then increased with time and the contents of available P and K also increased. Vegeta
tion restoration promoted the activity of urease but the activity of sucrase wasirregular. The activities of soil u-
rease and sucrase had little correlation with soil organic matter and total N, P, and K, but had a strong positive
correlation with available nutrient. This may be the reason apine meadows lack available nutrients.
Key words: vegetation restoration;* black soil bleach” degraded grasdand; oil fertility; soil enzyme



