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Effects of typical soil types and land use patterns on soil enzyme
activities in Guangdong Province
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Abstract . Soil enzyme activities have been used as bioindicators for soil quality and health due to their high sensi-
tivity to soil changes. With the intensity and amplification of land use, the impacts on soil fertility, nutrient status
and soil enzyme activities by land use changes and soil types received more and more attentions. In this paper, field
investigation and lab experiment analysis were carried out to study activities of catalase, cellulose, invertase, ure-
ase, and protease in the surface soil (0 -20cm). Three soil types including Latosolic red soil, Red soil, Latosol
and four land use patterns including grassland, forest, farmland and orchard were selected in this study. Results
showed that land use patterns and soil types affected activities of cellulose, invertase, urease, and protease. Higher
activities in forest lands and orchard were found compared to those in the cropland and grassland. Seil type had less
pronounced effect on enzyme activities compared to agricultural land use pattern. The response of activity of ctalase
was weaker than those of the other studied enzymes. The results of canonical correlation analysis showed that total
P, available P and available N were the domain factors influencing soil enzyme activities, especially cellulose and
protease activities. There were also correlations between the various soil enzyme activities.
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Table 1 Effects of different land uses and soil types on soil enzyme activities

I - RN JiR g =] FEVE B A
+ iR Cellulose Urease Protease Invertase Catalase
La?ililtlse Soil type [ Glucose [NH, -N [NH, -N [ Na,S,0, [ KMnO,
mg/(10g+72h)]  mg/(g-+24h)] mg/(g-24h)] mL/(g-24h)] mL/(g-20min)]
=R AR413E LIRS 0.025 £0.007 d 4.21x1.02d 0.38+£0.03d 0.85+0.11d 7.56 +£1.32 b
Grassland #T3E RS 0.042 £0. 004 ¢ 4.11+£0.97 d 0.51+£0.13 cd 1.25+£0.33 ¢ 6.54 £0.38 be
FELTEE LS 0.033 £0. 012 cd 4.98+1.11d 0.44 +£0.05 d 0.98 £0.27 cd 8.15+0.22 a
AT IRELEE LRS 0.054 £0.031 b 9.25+1.07 b 0.65+0.10 ¢ 1.75+£0.53 b 8.22+1.31 a
Orchard Z[3% RS 0.053+£0.021 b 7.52+0.71 ¢ 0.88 £0. 14 ab 6.13+0.39 a 7.21+0.15 b
FELIIE 1S 0.051 £0.016 b 11.25£2.17 a 0.62+0.09 ¢ 5.32+£1.03 ab 8.39+0.43 a
el IRELEE LRS 0.043 £0. 009 ¢ 8.21 £1.07 be 0.52+0.03 cd 1.35+£0.23 ¢ 7.98 £0.53 b
Farmland 4T3E RS 0.050 £0. 011 be 9.32+0.21 b 0.42+0.12 d 2.21+£0.71b 7.78+£0.13 b
FELTEE LS 0.036 £0. 003 cd 7.68 £0.93 ¢ 0.42 +0.06 d 1.21+0.42 ¢ 7.96 +£0.09 b
PR AR413E LIRS 0.069 +0.023 a 5.19+0.43 ¢d 0.95+0.07 a 1.21 +0.39 ¢ 7.79+1.21 b
Forest  £[3% RS 0.055+£0.013 b 3.25+0.68 d 0.63+0.08 ¢ 1.91+£0.26 b 8.11+£0.59 a
FELTEE LS 0.066 £0.017 a 8.95 £0.83 be 0.83+0.12 b 0.95+0.21 cd 8.19£0.77 a

#(Note) : RE N 3 IREE N FHE, FFEHREARTRERERIE 5% B E/KF. Data in the table is average value of three repli-

cates. Values followed by different letters in a column are significant at 5% level. LRS—Latosolic red soil; RS—Red soil; LS—Latosol.
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WLIE AH 2€ 43 # ( Canonical correlation analysis )
PR AL EZ MR RE M Z Tty
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51 XA E R

U, = 0.0439X, + 0.1061X, — 0.0005X, +
0. 6876X, +0. 0230X, -0. 7027X, - 0. 1398X,

V, = - 0.2827Y, + 0.1933Y, + 0.7605Y, -
0.2224Y, -0.5047Y,

52 XA RN

U, = - 0.3833X, + 0.0478X, + 0.0825X, +
0. 5241X, +0. 5286X, —0. 4368, +0. 3144X,

V, = 0.2042Y, + 0.0550Y, — 0.4512Y, +
0.0177Y, +0. 8667Y,
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Table 3 Canonical variables of soil enzyme activities and fertility properties

485 Soil properties 1 8ER§ Soil enzyme
ii %R BOER HSER B OBR SOOR $SOR
1st variable 2nd variable 3rd variable 1st variable 2nd variable  3rd variable
HSHALAR Eigenvalues 0. 9998 0. 9345 0.7278 0. 9998 0. 9345 0.7278
BTSSR RS 0. 9999 0. 9667 0. 8531 0. 9999 0. 9667 0. 8531
Canonical correlation coefficient
$H1E W) & Eigenvectors
P1 0. 0439 -0.3833 -0.0384
P2 0. 1061 0. 0478 -0.0075
P3 -0. 0005 0. 0825 0. 0234
P4 0. 6876 0.5241 -0. 7245
P5 0. 0230 0. 5286 -0. 0006
P6 -0.7027 -0. 4368 0. 6858
P7 -0. 1398 0.3144 0. 0524
Q1 -0.2827 0.2042 0. 3294
Q2 0.1933 0. 0550 0.2333
Q3 0. 7605 -0. 4512 -0.2343
04 —-0.2224 0.0177 -0. 8745
Q5 -0.5047 0. 8667 0.1323
F4 ATTENRZERR
Table 4 Chi-square tests
M & HIEFIR R FAEAR HHE 0 p
Canonical vector Canonical correlation coefficient Eigenvalues Df
1 0. 9999 0.9998 35 70.7833 0. 0003
2 0. 9667 0.9345 24 15. 5107 0. 0049
3 0. 8531 0.7278 15 4. 2660 0. 1967
4 0. 5663 0. 3207 8 0. 6082 0. 5997
5 0. 1367 0.0187 3 0. 0094 0. 9998

B R = T Sh e ZY B 61 e AR AR AR
Mo X SCHRSE A FE R — A SR W 8
LA ER LA RS BAAERER, X
W RES DS AR BRI R . ATHIRTH
TR, 46 3 Fh LR B 4 A AR - 37
IR, HEMUEYE CN 2R EF  WRIER
Il bt 1 T AR AR ST IR R B, 3
i LA LA T2 M PR BN 2R B AR
T BB . T, TEAERIHLIX, B TLLE LR

T A HUR A IR S B - R 4 1L,
BN T AL L 3 A W3 ek, AR R
S VR e B I 1], T3 24 B9 A T s n
W CINA TR AR CRIESE) R T LAl
e, WIS A T2 2 A s vk
G PR R W] LAPE D R4 E 7 PR R AT
— EESFEE R T R, BT IE B9 2R e sl
R S T R S g R [ A Sk
Bro SR ITTERT TS HIRBUE Y SRR R
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