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Effects of different land-use types on soil enzyme
activity in karst mountain areas of Southwest Guangxi

XU Guang-Ping"?, GU Da-Xing', PAN Fu-Jing', SUN Ying-Jie',
LUO Ai-Ying', HE Cheng-Xin', HUANG Yu-Qing'"
( 1. Guangxi Institute of Botany , Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences , Guilin 541006, China;
2. Karst Dynamics Laboratory s MLR and GZAR , (Institute of Karst Geology » CAGS) s Guilin 541004, China )

Abstract: Five kinds of land use types with the same altitude at a typical rocky desertification mountainous region of
Pingguo County in Guangxi were chosen to investigate the changes in soil enzyme activity under different land use in
karst mountain areas of Southwest Guangxi. Five kinds of land use included secondary forest (SF),bushwood (B),
waste grassland (WG) ,waste land (WL) and cropland (C). The results showed that different land use types signifi-
cantly influenced the enzyme activity. Soil urease, proteinase,amylase.alkaline phosphatase,acid phosphatase. peroxi-
dase, polyphenol oxidase and cellulose behaved the same change besides of invertase. The rate order of soil enzyme ac-
tivity was SE>>B>C>WG> WL relatively. With an exception of polyphenol oxidase, soil enzymes with the same

land use at wet season were higher than that in dry season on the whole. Correlation analysis showed a significant re-
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lation among soil urease, proteinase,amylase,alkaline phosphatase, cellulose, polyphenol oxidase and so on,which also

related soil nutrition content with indicators.therefore,soil enzyme could be useful for reflecting soil quality. The sig-

nificant difference was observed in different land use types owing to special factors such as framing soil micro-environ-

ment and plant species composition. Now, human interference was inevitable in this region, in order to realize the

healthy development in typical rocky desertification mountainous region of Pingguo County in Guangxi,the soil en-

zyme changes should be taken into consideration, the land use types with rare disturbance and woodland restoration

mode of land use should be chosen as far as possible.

Key words: karst mountain areas; land-use types; soil enzyme activity
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Table 1  Soil nutrition characteristic in different land use types

£ ot

HAA R

. -
R e ()rgfljzlfffrbon T()tal%nikrogen Total TOté}l Ayelilable Available Poteilt—ilal of
Land use type (g~ kg (g~ kg phosphogus potassmlm mtrogcn1 phOSphOrlllS hydrogen
(g kg") (g kgh (mg * kg") (mg * kg")
WM SF 42.01a 4.13a 1.46a 1.44a 411.25a 5.22a 7.57a
WM B 31.11b 2.21b 1.35a 4.13a 288.37b 4.13a 7.32a
FiE L WG 10.32d 2.06¢ 1.15¢ 2.04c¢ 196.32d 2.67c¢ 6.85b
i WL 4.01e 1.34d 0.67d 1.06d 101.21e 1.26d 6.74b
qem C 18.36¢ 2.55b 1.24b 3.19b 226.67¢ 3.01b 6.69b

T R P BUE - BB L R 81 5 R AS (R 36758 22 S 1 3 (P <C0.05) - REAH IR 3678 28 5 A 1L 35 (P =>0.05)

Note: Data followed by different small letters in the same column mean significant differences at 0.05 level.
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Fx2 ESFELIHAAFTXT L EERHFEE
Table 2 Soil enzyme activity in different

land use types in wet season

+ el A WwAEM HEN TEEHL

Soil enzyme C SF B WG WL

Ik Urease 108.74 231.24 182.44+ 80.5+ 21.3%
(pgegh 6.14c 6.22a 9.30b 4.28d 4.01e
H HE Proteinase 32.35+ 82.35+ 50.024 26.11+ 15.22+
(pgegh 2.71c 4.22a 3.68b 2.42¢ 3.01d
REMEAE Invertase 15.664+ 21.08+ 22.39+ 11.31+ 6.21+
(mg+gh) 1.22b 1.41a 1.05a 1.23¢ 1.13d
VER A Amylase 0.24+ 0.46+ 0.324+ 0.18+ 0.11+
(mg-+gh) 0.09b 0.23a 0.12a 0.09¢ 0.05¢
ok Bt 2 1.294  3.86+ 2.024+ 1.11+ 0.75+

Alkalin phosphatase 0.28¢ 0.96a 0.21b 0.16¢ 0.14d
(mg-+gh)

TR 1 5 TR it 10,014+ 17.264+ 13.224+ 4.624+ 1.024+
Acid phosphatase 0.83b 1.66a 1.18b 1.23¢ 0.24d
(mg+g")

i S Ak AR 1.25+ 1.46+ 1.33% 0.92+ 0.13=%
Peroxidase 0.47b 0.86a 0.72a 0.24c¢ 0.11d
(mL s g")

%y A AL 5.864 7.854  6.224 3.424  1.234+

Polyphenol oxidase 0.54ab  0.39a 0.47a 0.33c 0.88d
(mL -+ g")

LFEE T Cellulose 041+ 0.784+  0.524+  0.29+ 0.12+
(mg+gh) 0.09b  0.13a  0.09a  0.08b  0.05¢

T 3R B O B ME - bR 22 L R AT B OR [ 3R 0K 28 5 i 35 (P <C0.05) .
SRR AT R #0822 528 3 (P>>0.05) , TRl
Note: Data followed by different small letters in the same row mean signifi-

cant differences at 0.05 level, the same below.

3 FTEAALHBAMAALXT LEREGE
Table 3 Soil enzyme activity in different

land use types in dry season

+ B fem wAEM BEN TEEHL B
Soil enzyme C SF B WG WL
WX Urease 77.8+ 186.44 116.34+ 46.1+ 12.1+
(pg e gh) 3.21c  5.62a 7.12b  3.71d  1.36e
HE A Proteinase  20.59+ 68.27+ 41.15+ 18.85+ 9.87+
(pg e gh 1.27¢  2.65a  2.22b  2.22¢  1.38d
HEBEES Invertase 10.274+ 17.16+t 23.244+ 7.57+ 2.01+
(mg+gh) 1.04b 1.14a 1.23a 0.85¢ 0.47d
VEKI B Amylase 0.194+ 0.614+ 0.264+ 0.124+ 0.07+
(mg+gh) 0.11b  0.19a  0.14a  0.08b  0.04c
a1 B R Tl 1.03+ 2.87+ 1.44+ 0.86+ 0.42+

Alkalin phosphatase  0.14c 0.62a 0.15b 0.07c¢ 0.08d
(mg=+gh)

TR 1 W TR Tty 6.27+ 11.07+ 9.324+ 2.21+ 0.65+
Acid phosphatase 0.58¢ 1.12a 1.04b 1.11d 0.09e¢
(mge+gh)

FURR (e 0.974+ 1.13+ 1.01+ 1.08+ 0.11+
Peroxidase 0.35b 0.59a 0.47a 0.17a 0.05¢
(mL+g")

Z A AL 7.01%+ 10.124+ 7.34+ 5.12+ 1.68%

Polyphenol oxidase 0.33b 0.23a 0.29b 0.27¢ 0.55d
(mL «g")

L4 Z i Cellulose  0.224+  0.51+  0.29+ 0.18+ 0.08+
(mg+gh) 0.07b  0.11a  0.12b  0.05c  0.04d
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x4 BEEIEBEITEFISESNEXESH
Table 4 Correlation coefficient between soil enzyme activities and characteristics of soils in wet season
- Lk 2 = A A X
Soil enzyme Organic T()tal Total Ayallalvle Available Totél pH
carbon nitrogen phosphorus nitrogen phosphorus potassium
Ik i Urease 0.98 * * 0.93 * * 0.84 % * 0.98 * * 0.99 x * 0.97 * * -0.91 % =
#H H B4 Proteinase 0.98 * * 0.99 * * 0.76 0.98 * * 0.96 * 0.99 % * -0.93 % *
HEBEEE Invertase 0.93 * 0.79 0.83 * 0.89 * 0.94 * 0.86 -0.80 *
VEM B Amylase 0.99 * * 0.98 * 0.82 * 0.99 * * 0.98 % * 0.98 * -0.90 *
BPEBER [ Alkalin phosphatase 0.94 % * 0.98 % * 0.70 * 0.96 * 0.92 % * 0.97 % * -0.92 *
R VEWEFR i Acid phosphatase 0.98 % * 0.91 % 0.87 % 0.97 x 0.98 x * 0.94 % * -0.83 %
it b & [ Peroxidase 0.79 » 0.98 * * 0.98 % * 0.87 » 0.91 % = 0.83 -0.63 *
Z W AL Polyphenol oxidase 0.94 % * 0.88 * 0.94 % * 0.94 * 0.96 * * 0.90 x x -0.74 % *
27 4 Z i Cellulose 0.98 * * 0.97 * * 0.87 % 0.99 * * 0.99 % * 0.98 * -0.87 %
e o» FREFBH(P<0.05), » » F/REFMEFP<<0.0), FH,
Note: Correlation coefficient labeled by * and * * indicated significant differences at P<20.05 and P<C0.01 respectively. The same below.
x5 TELIEBEIEFSSENHEXESH
Table 5 Correlation coefficient between soil enzyme activities and characteristics of soils in dry season
L GwE &R Ew  mAm  wam  &W
Soil enzyme Organic .l otal Total A'vallable Available T Otf'il pH
carbon nitrogen phosphorus nitrogen phosphorus potassium
W% Urease 0.89 % x 0.87 % x 0.82 % 0.89 % 0.78 * 0.88 % -0.80 % *
% i Proteinase 0.87 * 0.68 * 0.72 0.87 * * 0.81 * 0.82 -0.86 *
HEREE Invertase 0.69 * 0.55 0.63 0.91 * 0.79 * 0.78 -0.72 *
VEW B Amylase 0.83 * 0.79 * 0.72 0.85 * 0.91 = 0.86 * -0.81 *
T 1 W R i Alkalin phosphatase 0.74 0.69 * 0.71 0.91 = 0.84 * 0.69 -0.70
PR P 5 B2 i Acid phosphatase 0.88 x x 0.81 * 0.79 * 0.84 * 0.86 * 0.71 -0.74 %
i L A M Peroxidase 0.56 0.82 % * 0.83 * 0.75 0.89 * 0.62 -0.50
% W 45 fL T Polyphenol oxidase 0.93 * * 0.79 0.87 % * 0.77 0.76 * 0.58 * -0.63 *
21 Y Z il Cellulose 0.86 * 0.78 * 0.81 0.89 x 0.87 0.69 x -0.69 *
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