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Evolution of soil enzyme activities and physical & chemical
characteristics during vegetation restoration
on abandoned cropland

SONG Juan-li, WU Fa-qgi, YAO Jun.BAO Yao-xian.SHE Diao

(College of Resources and Environment s Northwest A&F University Yangling s Shaanzxi 712100, China)

Abstract; [Objective] The characteristics and evolution of soil enzymes under different abandoned
years in loess hilly region were studied to provide scientific instructions to evaluate the soil quality. [Meth-
od) In Zhifanggou watershed of Ansai,Shaanxi,soil samples of 0—20,20—40 and 40— 60 c¢m obtained from
different years(1,2,3,4,5,6,7,8,9,13,15,20,25 or 30 years)abandoned cropland were taken to test the
physical & chemical characteristics,contents of urease, phosphatases and ucrase. [Result] During vegeta-
tion restoration,soil bulk density, organic matter content, CEC, total N, etc. were improving, urease, phos-
phatases and ucrase were increasing; urease activity in surface soil was far higher than in deep layer;soil en-
zymes were correlated with soil organic matter content, CEC, total N and pH, etc. moreover urease, phos-
phatases and ucrase were correlated with each other. [Conclusion) Soil urease,phosphatases and ucrase ac-
tivities were increased during vegetation restoration, which showed soil enzyme activities and vegetation
restoration were a mutual promoting process.
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Table 1 Physical and chemical characteristics on abandoned croplands in Zhifanggou watershed

7% - -/ / / Ny Sl K/

FRBIL /5 @ﬁié% pH <f-ﬂ£?1> CcEC/ 1 <g%kljg/*1> <g-%k1;/’1> <g-ék};/*1> <m/ﬁg fﬁszw <m§fkkzll>

Year Soil bulk density O. M Cemol + kg™ 1) Total N Total P Total K Available N Available K
1 1. 38 8.55 1. 97 17.4 0. 20 0.59 24.4 10.7 76.5
2 1. 37 8.56 2.58 17.4 0.19 0. 64 24.5 14.0 94.2
3 1.22 8.46 3.72 20.3 0. 25 0.59 23.3 10.7 73.1
4 1. 26 8. 40 3.33 20.4 0.29 0.59 12.9 15.4 62.8
5 1.27 8. 44 3.56 21.1 0.28 0.58 12.6 14.9 91. 4
6 1.19 8. 45 3. 10 22.2 0.29 0.59 19.1 13.1 82.2
7 1.23 8.42 3.41 23.2 0.15 0.62 18.7 6.5 64.0
8 1.28 8. 48 3.87 23.1 0.16 0.63 19.4 9.8 76.5
9 1. 20 8.49 3.90 24.1 0. 20 0.62 21.3 13.1 76.5
13 1. 15 8. 49 4.09 24.2 0.24 0.63 20.9 11.7 92.5
15 1. 20 8. 50 6.49 25.2 0.23 0.56 22.1 14.2 84.5
20 1.18 8.32 5.91 26.3 0.35 0.58 22.9 31.3 119.8
25 1.13 8.35 6. 45 28.0 0. 37 0.57 22.1 20. 3 125. 6
30 1. 14 8.31 6.52 29.4 0. 39 0.57 24. 8 22.4 137.0
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Table 2 Soil enzyme activities of different years abandoned cropland in Zhifanggou watershed

FrEBEI ] /4R BPEBERR NS/ (mg « g7 1) HEMERE/(mg - g™ D)

mfiﬁ&/(pg « g Urease

Year Phosphatase Sucrase 0~20 cm 20~40 cm 40~60 cm
1 3.03 1.40 6.16 2.31 2.09
2 6. 44 2.85 12.23 4.44 1.82
3 12. 34 2.75 36.15 10. 37 5.50
4 9.49 2.88 34.07 10. 68 4.70
5 25. 64 3.57 21.93 2.46 2.19
6 38. 81 3.67 22. 44 4.47 2.02
7 12.07 1.95 11. 54 4.88 1.65
8 12. 44 2.56 10. 93 7.10 2.10
9 15. 46 1.79 12.91 9.06 5.25
13 15.15 2.14 13.70 10. 25 11.08
15 25.94 3.30 28.56 11. 31 2.36
20 51.22 3.83 28. 61 20. 57 6.81
25 58.78 7.43 30. 22 22.09 21.52
30 65.07 10. 64 50. 84 31.52 12. 96
SEH){E Mean 25.13 3.63 22. 88 10. 82 5.86
FrifE2E SD 20. 32 2.48 12.56 8. 44 5.74
SRR/ %CV 80. 84 68. 52 54,91 78.03 97. 96
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Table 3 Correlation between soil enzyme activities and physical & chemical characteristics
- el A BB HE N, &P 4K
Soil enzyme Organic matter pH Bulk density CEC Total P Total K
HERRG Sucrase 0.682" —0.771"* —0.556" 0.785"* —0.053 0.477
W% Urease 0.731" " —0.659" —0.645" 0.686" * —0.124 0.431
TP % FR B Phosphatase 0.823"* —0.835"* —0.673"" 0.832"* —0.023 0.547*
el AN 2N WAL K HE W oK T AR il
Soil enzyme Available N Total N Available K Sucrase Urease Phosphatase
HEBEMS Sucrase 0.849* % 0.705** 0.719** 1. 000
% Urease 0,831~ 0.681*~ 0.661~ 0,882~ 1. 000
T P % iR B Phosphatase 0.919"* 0.842*~ 0.622~ 0. 866" * 0.822*~ 1. 000

e ox % RIRACHEB B F KT (P<0. 01) 5 * KRR AR IL B 7K F (P<<0. 05),

Note: * * Correlation is significant at the 0. 01 level, * Correlation is significant at the 0. 05 level,

3 P B

F kM R i DR T Al 2255 Y -l AN P
Fr Al BF B 18 S 0 . FERFAY I A 1 A
T EBSFMEAL O RN O T SRR BR A A
Tt ) R R R EGETE EE RN -
FERU L A B FROTR 2D S
S A 9 A A g AR R AT OG5 AR R4 AT HLIR AR
DR S MR R X R R B SR TR T
A 5 B AR A M T RGN E IR Y A6
PRUS AR i BTSSR S A AT . AR BIES R E
WX LA P CEC, 42 NUA %0 N 45 Hi AL o
T3« 5 P TR TG A R U TR 05 1 A A AR OC L B
A AT LA 3 2o A 00—t S e ) 5 A A ) R - 48 o
(AR R B . AT 3 I A A 2R OIR B fiE B
A B S R B 0 S A L DA T R R A
BRI S T — A~ Bl B A7 AR 6 A L R B RN, (5
JE 3 PR VE S 4 P A e AN B3 R N
WA T — L HT .

ARAEFERE L B AR A A A O

L AR 5% B JBOAS U Bl 3 o (EX R — A 2 i KA
AR T o 9 SR — i AR G 55 A Al 2R B R
e T 4E A 2N AR G R AR RS E A L e A
T - S8 5 0 - A B 5 T A BE ST O 7 [R] I
TR 2 2 B Ak 2 =07 T R A A R R Y
3 5 AR 7 T KR R R IR B R PR

404 ik

DB = HERT R I, H A& pH (H. 7
LB .CEC. 4 NV R N 55 3 AL REPE AT A5 31 AN [ 72
JIE ) 0%

2)7F 3B b ) A B R A2 Ak R b, A SR DR T L R
it Bk P T A 9% P 4 i A 3 B AT R B o i AN
T s U6 R 3 B0 I M SR A K B B IE AN .

3) )2 (0~20 cm) + 338 Ik Bl B 1% 7k = T 20~
40 i1 40~60 cm + 2, Hrf 20~40 cm + )2 + 5K
it 105 1 A 3 2 A HE 1 B K R R S 8820, 40 ~ 60 cm
- )2 4 IR il T M A 2 B B KBRS 90 %
[/

A) - S TR I | REWE A 0 B R WS R S e



5 439

IR R 455« 0 AP 0 AR A AR v e S TS P B 3 o ST 5

107

HLBT CEC. 4 N, A% N &2 fb P v 52 4% 0 35 16 A
F(P<0.01), 5+ pH . AT T E® K

e

TR G, 3 ol O 1 22 1] S A 35 IE A G (P<<

0.0,

[ 5% 30k ]

(1]

(2]

(3]

[4]

(5]

(6]

(7]

BE S PRECER RS R Y0 b A R 3 bk b 1 39 3% 43 L G5 A ) F
it 3% P AW 5E [T, N A 45241 . 2003, 14(1) : 157-159.

Xue L,Chen H Y, Kuang L. G. Soil nutrient, microorganism and
enzyme activity in Pinus elliottii mixed stands[J]. Chinese
Journal of Applied Ecology,2003,14(1):157-159. (in Chinese)
Welp G. Inhibitory effects of the total and water-oluble concen-
trations of nine different metals on the dehydrogenase activity
of a loess soil [J]. Biology and Fertility of Soils,1999,30:132-
139.

K LE TR VSN SF DN E R AL IS B0 SRR
L1, s E gl B 2003, 36(9) :1006-1013.

Zhu Y,Cao W X,Dai T B,et al. A dynamic knowledge model
for nitrogen application in wheat cultivation [J]. Scientia Agri-
cultura Sinica,2003,36(9):1006-1013. (in Chinese)

ik AR BRI T A B DX 37 RO - B R
BRI [J]. £ 3247 ,2003,40(2) 1 186-193.

Zhang H,Zhang G L,Qi Z P, et al. Systematic assesment of soil
quality at farm level in tropical area of China [J]. Acta Ped-
ologica Sinica,2003,40(2):186-193. (in Chinese)

H O A NS L IERE I I X A B Y S R BT
gEdkRe [, N JH 5 358 4E 972 4, 2003, 9(1) : 105-109.

Cao H,Sun H,Yang H. Review soil enzyme activity and its in-
dication for soil quality [J]. Chinese Journal of Applied and En-
vironmental Biology,2003,9(1):105-109. (in Chinese)

LHR L B EEA B B Fr B X I ORI T R AR S
H5 B R L] Bk, 2005,13(3) :233-237.

An S S, Huang Y M, Zheng F L. Urease activity in the loess
hilly grassland soil and its relationship to soil property [J]. Ac-
ta Agrestia Sinica,2005,13(3):233-237. (in Chinese)

TR L B SR XA . T e L X S O AR R S e
HF IR LT P E SR 2], 2007,15(5) :55-58.

An S S,Huang Y M, Liu M Y. Characteristics of soil enzyme
activities and their relationships with soil properties in south-
ern Ningxia loess hilly region [ J]. Chinese Journal of Eco-Agri-
culture,2007,15(5) :55-58. (in Chinese)

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TR AR H PCHR L TTRLR, S B b R R B SR 0 B T ) B
FAEZ T [J]. K B0 R4 . 2003,17(4) :38-41.
Zhang ] H,Chang Q R,Jia K L,et al. Effect of plant restora-
tion to soil fertility quality on Loess Plateau [ J]. Journal of Soil
and Water Conservation,2003,17(4) :38-41. (in Chinese)
P 78 WRA T AR, 5. 8 b B B X /0N Jad 480 4 il ) R A
B Sk 3T A 2 [T R ZE AR L 200415 (12)
2292-2296.
Gong J,Chen L. D,Fu B J,et al. Effects of land use and vegeta-
tion restoration on soil quality in a small catchment of the Lo-
ess Plateau [J]. Chinese Journal of Applied Ecology,2004, 15
(12):2292-2296. (in Chinese)
B H. R BT LM 3 . bt i B ARl AL
1999.39-57.
Bao S D. Analysis of agri-chemistry of soil [ M]. 3rd Edition.
Beijing: Agricultural Press of China,1999:39-57. (in Chinese)
RN, RGBTk (M. db ot feoll ek, 1986.
Guan S Y. Soil enzyme and its research methods [ M]. Beijing :
Agricultural Press of China,1986. (in Chinese)
RN VR ST ol WS, A5 e R 2 o ) O R
[J]. F 382 41,1984,21(4) :368-381.
Guan S Y,Shen G Q,Meng Z P, et al. The condition of soil
enzyme activity in main soil profile in China [J]. Acta Ped-
ologica Sinica,1984,21(4) ;368-381. (in Chinese)
Bolton H, Elliot L. F, Papendick R I,et al. Soil microbial bio-
mass and selected soil enzyme activities: Effect of fertilization
and cropping practices [ J]. Soil Biol &. biochem, 1985, 17;
297-302.
Burns R G. Soil enzymes [M]. New York: Academic Press,
1978.
FOAR M. T AR A B K S T AR R SR [T i
JE.2004(5) : 1-4.
Rong Y P. Review of the grassland restoration and recon-
struction of the abandoned land [J]. Sichuan Grassland, 2004
(5) :1-4. (in Chinese)
skacAe S BT WS AR RS S I T O R A BT
gk [J]. Al R4 .2007.35(34) :11139-11142.
Zhang Y H,Wu M, He P,et al. Research advance of the rela-
tionship between soil enzyme activity and soil fertility [J].
Journal of Anhui Agri Sci, 2007, 35(34):11139-11142. (in
Chinese)



