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Tablel Sampling Stein the Zwuling area

No. (a Hevation(m) Geographic postion Sop agect Sop degree(°®) Main composition of vegetation
E109°08 55. 3"
1 1224 N36°05 26. 9" SW15° 20
E109°10. 776
2 1 1233 N36°04. 538 SwW 3 7
E109°11. 204
3 5 1155 N36°04. 304 SE10° 0 3
E109°08 58.0"
4 10 1272 N36°05 23. 3" SW 25
E109°11. 219
5 20 1155 N36°04. 477 SW30° 5 8
E109°11. 697
6 41 1178 N36°04. 171 SE35° 3 7
E109°11. 891
7 49 1260 N36°04. 457 SE30° 2 4
E109°08. 967
8 140 1278 N36°05. 397" SW15° 25
1.3 (161.9%) > 49 a(134.9%) >41 a(82.5%) >5 a
) (52.4%) >1 a(23.8 %)
; , ,20 40 cm 0
; - 20 cm 47.3 %
’ 3 15 - (11 13] ,20 40 cm
) , :140 a(16. 1 ¢/ kg) >
41 a(10.7 o/ kg) > 10 a(10.5 g/kg) > 20 a(8.2
2.1 o/ kg) >5a(8.0 g/ kg) >49 a(6.4 g/ kg) >
2.1.1 2 , (4.6 g/ kg) >1a(4.0g kg) , la
13.0%;140 a
, :0 20 cm , + , 3.5
6. 3 o/ kg; laba ,
10a 20 a 7.8 9.6 , )

17.1 16.5g/ kg;4la 49a
11.5 14.8 g/ kg, 10a 20a

;140a +
40.0 g/ kg, 6.4
,0 20cm
140 a 23.8% 534.9%,

1140 a(534.9%) > 10 a(171. 4% > 20 a
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Table 2 Soil nutrientsin il profile during vegetation restoration
o.M Totde N Avalable P
Restoration (g kg) (g/ kg) (mg/ k)
year (a) 0 20cm 20 40cm 0 20cm 20 40cm 0 20cm 20 40cm
6.3+0.14 4.6+0.00 0.54£0.01 0.39£0.01 1.18£0.12 0.00£0.01
1 7.8+0.07 4.0£0.00 0.59£0.01 0.32+0.00 6.43£0.10 0.04%0.04
5 9.6+0.21 8.0£0.00 0.69£0.01 0.63+0.01 2.00£0.28 0.46+0.07
10 17.1£0.21 10.5£0.07 1.10£0.01 0.72£0.01 1.04£0.30 0.42%0.10
20 16.5+0.42 8.2+0.07 1.14£0.01 0.62+0.01 1.41£0.35 0.20£0.04
41 11.5£0.14 10.7 £0.07 0.85+0.01 0.81£0.01 0.86+0.28 0.78%0.11
49 14.8+£0.07 6.4+0.14 1.00£0.03 0.51£0.04 0.7240.11 0.00£0.04
140 40.0+1.17 16.1+0.00 2.16£0.01 1.02+0.03 5.46%0.14 2.44%0.11
2.1.2 2 , 0. 86 0.72
) mg/ kg, ;140 a +
5. 46 mg/ kg, 4.6
, 0 20cm 20 ,
40 cm , 0 20cm > > 20 40 cm ,
20 40cm ;lab5al0a 20 a
0 20 cm , 0.04 0.46 0.42 0.20
0.54 g/ kg, , mg/ kg;4la 49a

, 140 a(300.0%) > 20 a
(111.1%) > 10 a(103.7%) >49 a(85.2%) >4l a

(57.4%) >5a(27.8%) >1a(9.3%) 20 40cm
, la 0.32 g/ kg,
24.0%,
, ,140 a +
1.02 g/ kg, 2.43
, 20 40cm ,
0 20cm ,
2.1.3
(
2),
, 0
20cm , 1.18 mg/ kg;
1a 6.43 mg/ kg 4.4 5al0
az20a 2.00 1.04

1.41 mg/ kg, 25.7%;41a 49a

0.78 mg/kg 0;140 a +
2. 44 mg/ kg
0 20 cm
20 40cm
2.2
( 3,
, 140 a
0 20cm 213.6% 521.5%,
20 40cm 19.2% 666.7%, 0 20cm
20 40cm
0 20cm 20 40cm 0 20
cm , l40a>20a>1a>10a>49a

>4l a>5a> ) )
20 40 cm ,
41 a>140a>10a>5a>20a>49a>1a>

,0 20 cm
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20 40cm
( 3,0 20cm 64.77 NHz- N mg/ (kg-h)
20 40 cm 92. 62 , 0 20cm 20 40cm
140a 0 20 cm 40.4% 1.1 ( 3)
286.5%,20 40cm 78.5% 250.5% O ,0 20 cm 47. 68 mg/ (100g-
20 cm 20 40 cm 1.8 h ,
0 20cm 20 40cm , 22.7% 232.2%;20 40 cm 18. 40 mg/
(100g-h) ,
, 41 a , 79.5% 322.1%

3
Table 3 il enzyme activitiesin il profiles during vegetation restoration

Restoration Invertase Catdase Alk. Phosphatase Urease
year 0.1 N NapS,03 m/ (kg- h) (0.1 N KMnO, ml/ g) mg/ (kg- h) NHs- N mg/ (kg- h)
@ 0 20cm 20 40cm 0 20cm 20 40cm 0 20cm 20 40cm 0 20cm 20 40cm
58.13+1.60 16.25%+2.18 15.26+0.12 14.80+0.37 47.68+0.64 18.40+1.27 64.77+5.00 38.59+2.31
1 182.29+0.00 19.38+0.97 15.74+0.20 14.58+0.22 64.23+0.00 6.94+0.00 94.22+3.27 38.59+3.78
5 127.29+1.05 67.50+1.21 16.26+0.03 15.82+0.09 58.50+4.33 33.67+0.00 90.94+2.31 77.85+5.67

10 167.50+1.05 71.67+0.00 16.32+0.21 14.88%+0.11 93.50+4.97 49.58+1.60 166.20+15.11 81.13+4.63
20 186.88+3.13 62.71+0.75 16.74+0.15 15.20+0.24 91.59%0.73 40.04+1.68 221.82+18.22 117.12+9.45
41 127.50+3.19 124.58+0.74 16.68+0.19 16.04+0.24 83.55+1.00 77.64+0.76 161.80%17.70 135.25+12.77
49 165.00+2.09 38.75+1.21 16.14+0.27 14.80%+0.16 91.42+2.30 33.01+2.48 152.95+9.39 73.30+6.26
140 361.25+0.60 122.08+1.59 18.68+0.03 14.94+0.27 158.36+1.14 72.39+0.38 219.33+16.75 68.87*8.85

3 1 1
,0 20cm 20 40cm , ,
, 0 20cm 20 40cm , )
8.9% 0 20cm
15.26 0.1 N KMnO4 mli/g,20 40 cm 14. 80 (r =0.930/0.918)
0.1 N KMnOs ml/ g , CN
, 3.2% (0.804) ,
22.4%, ;20 40 cm , )
(r=0.977/0.984) ,
[16]
, 20 40cm ,
, Nassby [
( 1 1 )
[15]
2.3 )
2.3.1 , 0. 996
( 4,

) 2.3.2
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Table 4 Corrdation matrix (r-values) between il nutrients and enzyme activities

Items X(1) X(2) X(3) X (4) X(5) X(6) X(7)
X(1) 1 L996( * *) .410 .930( * *) L945( * *) L977( * *) .753( *)
X(2) 1 .363 .918( * *) .948( * *) .984( * *) .804( *)
X(3) 1 .673 .380 .377 .090
X(4) 1 .900( * *) L927( * *) .707( *)
X(5) 1 .940( * *) .789( *)
X(6) 1 .834( *)
X(7) 1

. * * Corrdationisdgnificant at the 0.01 levd (2 - tailed) .

3
1) 1
, (0 20 cm)
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2) )
140 a,
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* Corrdation is sgnificant at the 0.05 level (2- tailed). X (i) (i=1 7)
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The characteristics of soil enzyme activitiesand nutrients
during vegetation succession
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3. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry
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Abstract : Taking research dteslocated at sunny dop with different years of natural vegetation restoration
in Zwuling area as a case study , dynamic changesof il nutrient and il enzyme activitiesfollowing 140 years
of vegetation restoration were analyzed. Results showed that after 140 years of vegetation restoration, il or-
ganic matter (SOM) , total N(TN) , invertase, urease, adkaline phosphates and catalase activities obvioudy in-
creaed in both0 20 cmand 20 40 cm layersof il profile with an increase of the vegetation restoration year.
Compared with corregponding bareland, SOM , TN, il invertase, urease, dkaline phogphates and catadase ac-
tivitiesin 0 20 cm layer of il profileincreased by 23.8% 534.9% 9.2% 300.0%, 213.6% 521.5 %,
40.4% 286.5%,22.7% 232.2%and3.2% 22.4%, change trend of il available P of il profile was
fluctuant , il catalase activity change scop was lower than other three kindsof enzyme. There was remarkable
correlation between SOM and TN , available P; il invertase activity and SOM , TN assumed sgnificant correla
tion (0. 930 and 0. 918) ; the correlation coefficient of il urease activity and TN is the highest (0. 804) ; there
was a 9 very dgnificant correlation between il alkaline phogphates activity and SOM , TN (0. 977 and 0. 984) ;
il catalase activity and TN a0 presented remarkable correlation , the correlation coefficient reached to 0. 996.

Key words: vegetation restoration; il nutrients; il enzyme activities; Ziwuling area



