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Abstract: In order to find the effect of soil enzyme activities under different vegetation restoration in Hilly
Loess Plateau, seven kinds of soil enzyme activities and physicochemical properties were studied. In this
study, six long trial sites located in Zhifanggou Catchment were studied, and a farmland was chosen as the
references. The results showed that soil physical and chemical properties were poor in slope farmland, but
vegetations recovery can increased them apparently. After 30 years of de- farming and vegetation recovery,
soil urease, phosphatases, invertase, cellulose and catalase, respectively, increased by the percentage of 33%
~213%, 275%~394%, 70%~210%, 24%~48% and 32%~96% as compared to the farmland, while polyphe-
nol oxidase decreased by the percentage of 23%~29% and amylase had no obvious effect. Different types of
vegetation restoration are different in improving soil enzyme activities. The significant relationships were ob-
served between phosphatase, invertase, cellulose, polyphenol oxidase and physical and chemical properties of
soil. We think that the four kinds of soil enzyme activities can be used as indicators of soil quality.

Key words: eroded Hilly Loess Plateau, vegetations recovery, soil enzyme activities

2007CB407205 KZCX2-XB2-05 90502007

1969
550025 E-mail ghdai@foxmail.com fc.ghdai@gzu.edu.cn
1968 712100

Tel 029-87019090 E-mail jiangj@cern.ac.cn
2008-06-25 2008-07-21



Chinese Agricultural Science Bulletin VVol.24 No.9 2008 September

http://www.casb.org.cn

- 430 |
1938—1958
- 1959—1973 1974—
1983 1983—1990
1991 30
W
1980 5% 40%
M
1975
X)
b6l (Robinia pseudoacacia L. RP) (Caragana korshinkii
Kom. CA) (Pinus tabulaeformis Carr. PT)3
- (P.tabulaeformis - Amorpha fruticosa
Linn. PA) (R.pseudoacacia- A.fruticosa
RA)2 1
(Fallow land FL)
1.2
11 S 6
0~20cm 3
(E109°13'46"~09°16' 03" N36°46'42"~36°46'28") (Sloping Cropland CK)
1
pH
1010~1400m 8.8 505.3mm
i 2 3 5-
24h  1g
3 5-
£1 BHEXRBIE
i Lkl HigR I 1) I/ ./ n ER: Eo5iv] HFREART
Bt CK 34 N 22 1175 Wt #T
it B FL R N 20 1206 Hat S ]
S RP R NEL0° 32 1129 a4t BT K
4k CA L3 N45° W 24 1029 it BT
bR /g2 S PT L34 N 27 1166 WAt B EH R
R 2L PA R N 24 1142 w4t ST M- n
- R RA i N56° W 27 1185 Bt BTHE
®2 ERtTHERRY
RN = A g pr 8 . Eue pH HE
/g+kg™)  /(g-kegh) /(mg * kg) /g kg) /(g kg /g+kg) /(HO, 1: 2.5) /(gecn’)
cK 2.74 0.365 20.90 0.55 1.64 7.51 105. 4 8.73 1.17
FL 6. 59 0.769 50. 77 0.59 2.4 8. 57 162. 7 8.70 1.28
RP 5.94 0.731 41.48 0.61 1.97 8. 12 174.3 8.74 1.08
cA 5. 74 0.710 45.12 0.58 2.32 8. 08 192.3 8.70 1.19
PT 6. 42 0.663 41. 14 0.57 1.77 9.68 122.7 8.74 111
PA 6.83 0. 806 46.12 0.60 2.40 8. 47 168.3 8.73 1.06
RA 9.27 0. 880 71. 34 0.62 2.79 10. 53 203.6 8.62 1.15




24 9 2008 9
http://www.casb.org.cn

I - 431
24h  1g
72h 109
24h  1g
NH3-N
19 24h
0.1IN KMnO, 212
19 20min 0.IN KMnOQO,
19 0.01N I, s pH4~9

1.3

ANOVA SAS 6.12

[1011]
2 30
2.1 275%~394% 3
21.1 - > - >
> > >
95%
0.8~1.0g/kg
3 10%~25%
30a
5 12
33%~213%
- ]
£33 AEHEEEN T HBREES RSIE

Ff i Ladid i R HEREAG FHERM RNt IVEIRIEN.

CK 0. 5664 1. 227ab 0.315e 1. 052 1. 436¢ 2.810a 0. 4884

FL 0.397e 1. 008be 1. 294be 2. 488bc 2.131a 2. 157b 0. 643¢

RP 1.272b 0.852¢ L. 184¢ 3.271a 1. 967ab 2. 122b 0.956a

cA L. 770a 0.893¢ 1. 321be 2. 169¢d 1. 953ab 2.107b 0.691c

PT 0.751c 1. 398a 1. 242¢ 1. 788d 1. 782b 2.072b 0.667¢

PA 0. 888b 1. 056bc 1. 425ab 2.797ab 2.120a 2.007b 0. 785h

RA 0.602d 1. 045be . 556a 2. 535hc 1. 946ab 1. 987b 0. 799b

VE: [ — 3 P Er A BN ), AR (AL R 1% BE 2 F.
2.1.3 [1.13]

70%~210%
> >



Chinese Agricultural Science Bulletin VVol.24 No.9 2008 September

http://www.casb.org.cn

432 I
[14~16] C/N
[2 [20~23]
3 30 32%
~96%
2.14 2.1.7
35%~60%
[24~27]
3
24%~48% -
> - > [28]
[17] [29]
[18]
> >
30a
3
[30]
[31] [32]
2.15
[13,19]
3 2.2

2.16

1



24 9

2008 9

http://www.casb.org.cn

| - 433
F4 THMEHSHSBATFRXESH
AR ¥ £ Uk R
R IREE RN BYROR  REORA b SE B SR R HO
A Rakld. i1
Bi?ﬁ'_ _ 1. 000 -—0‘ 547 0. 200 0.276 0. 163 0. 255 0. 385 - 089 0.102 -0. 078 0. 086 -_{;. 025  0.420
TE ¥R 1.000 -0.349 -0.703 -0.569 0. 302 -0.588 0,202 -0. 445 0.314 0. 596 0.498 0,766
RO AN 1. 000 0.722  0.862% -0.983% 0. 647 0.916%% 0, 974%+% 0. B66% 0.783%  0.774% 0. 788%
T 1.000 0. 836% -0. 743 0.922%x 0.615 0. B05* 0. 565 0.891%%  0.543 0. 727
LT HERNE 1.000  -0.B36*  0.612 0.693  0.891%x  0.666 0.736  0.731  0.725
E4 KRR, 1. 000 -0.705  -0.872% -0.940%x -0.785%¢ -0.754x 0.651 -0.717
VeI ). 1. 000 0.587 0.706 0.507  0.864%  0.376  0.666
T FoR 2 A BEAKCE(P<0.05), ** Fers 2 ikl 5% K W(P<0.01).
(8l M. :
1999.
[l , :
[. ,2005,13(3):233-237.
[10] : [
,2001,15(4):5-8.
[11] )
[3]. ,2005,16(3):583-585.
3 [12] Molla M A Z, Chowdhury A A. Microbial mineralization of organic
phosphate in soil. Plant and Soil, 1984, 78:393-399.
[13] [M]. ,1988:263-269.
[14] Korner C, AITIOne JA. 1992. Responses to elevated carbon dioxide
in artificial tropical ecosystems. Science, 257:1672-1675.
30 [15] Rogers GS, Milham PJ. Thibaud MC.1996 Interactions between ris-

33%~213% 275%~394%

70%~210% 24%
~48% 32%~96% [16]
23%~29%
[17]
[18]
[19]
[1] [M]. ,1986.
2] M. 1987:118-159. [20]
[3] [M]. ,1985.
[4] S P [
,2005,19(1):93-96.
[5] , . [1. [22]
,2005,11(6):724-730.
(6] , : [l (23]
,2002,17(3):339-344.
[71  Guobin Liu. Soil conservation and sustainable agriculture on Loess [24]

Plateau: challenge and prospective[J]. AMBIO, 1999, 28(8):663-668.

ing CO2 concentration and nitrogen supply in cotton growth and leaf
nitrogen concentration. Austr J Plant Physiol, 23:119-125.

Zak DR, Pregitzer KS, Curtis PS. 1993. Elevated atmospheric CO2
and feedback between carbon and nitrogen cycles, Plant Soil, 151:
105-117.

[91. 2006,25(4):
913-91.
[91. ,2006,3:20-22.
[J1. ,2005,13(1):59-63.
, . (Spartina atterniflora)
[91. ,1989,9(3):240-244.
[J1. 2002,13(6):675-679.
, . [31. ,
2002,8(5):564-570.
) ) . [J].

,2004,12(1):83-90.
Nelson Durin, Elisa Esposito. Potential applications of oxidative en-
zymes and phenoloxidase-like compounds in wastewater and soil



- 434

Chinese Agricultural Science Bulletin VVol.24 No.9 2008 September

http://www.casb.org.cn

[25]

[26]

[27]

[28]

treatment:a review[J]. Applied Catalysis B: Environmental, 2000, 28:
83-99.

Heribert Insam. Developments in soil microbiology since the mid
1960s[J]. Geoderma, 2001, 100:389-402.

Grigofios Diamantidis, Aline Eosse, Patrick Potier, et al. Purification
and characterization of the first bacteriallaecase in the rhizospheric
bacterium Azospirillum lipoferum [J]. Soil Biology & Biochemistry,
2000, 32:919-927.

Giuseppe Toseano, Maria Letizia Colarieti, Guido Greco. Oxidative
polymerisation of phenols by a phenol oxidase from green olives[J].
Enzyme and Microbial Technology, 2003, 33:47-54.

C Trasar-Cepeda, M C Leiro s, S Seoane, et al. Limitations of soil en-

zymes as indicators of soil pollution[J]. Soil Biology& Biochemistry,

[29]

[30]

[31]

[32]

2000, 32:1867-1875.

Y MaJ Y Zhang, M H Wong. Microbial activity during composting
of anthracene-contaminated soil [J]. Chemosphere, 2003, 52:
1505-15I13.

[l. 2004,18(4):137-141.

[9]. ,2006,30(5):802-80.
ZHANG Yong-Mei, ZHOU Guo-Yi, WU Ning, et al. Soil Enzyme
Activity Changes in Diferent-Aged Spruce Forests of the Eastern
Qinghai-Tibetan Plateau.Pedosphere, 2004, 14(3):305-312.



