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Abstract: Soil enzyme catalyzes soil nutrient cycles and control the function of ecosystem. The changes in activities of catalase, invertase and
urease in 0~20 c¢cm and 20~40 c¢m soil depths were determined at different ages(ie. 10—, 20—, and 30—years old ) of citrus stands in Three
Gorges Reservoir Area. The results showed that catalase activity in 0~20 cm soil depth were lower in 30—year—old than those of 10— and 20—
year—old sites which had no significant difference. Invertase and soil urease activities in 0~20 c¢m soil depth increased gradually, and tende to
be highest under 20—year old site, and thenafter it decreased again. Soil catalase, invertase and urease activities decreased with soil depth at
each citrus stand age. Soil urease and invertase activities showed significant relationship with soil organic C, microbial biomass C, and micro—
bial biomass N whereas soil catalase activity had no significant relationship with soil physical, chemical and microbial properties. The results
of principal components analysis showed that invertase activity, urease activity, organic C, microbial biomass C, and microbial biomass N
were the major contributors in the first principal component due to more high factorial loads. Therefore, the results indicated that soil urease
and invertase activities might be sensitive indicators for the change in soil quality in citrus stand.
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Table 1 Status of two replicate sites

FEHBAE I /4F TR /m i N ZEE Y/ Jij4%/cm B i/m
10 250.8 30°55'10.2" 110°41'50.2" WS45 7 1.85
235.8 30°55'08.2" 110°41'30.2" EN36 6.83 1.8
20 252.4 30°55'08.1" 110°41'49" WS28 15.75 2.87
247.4 30°55'10.1" 110°41'39" EN28 13.17 2.56
30 267.0 30°55'04.8" 110°41'51.2" WS33 20.83 3.0
252.0 30°55'07.8" 110°41'25.2" EN41 20 2.76
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Table 2 Two—way ANOVA about the effects of age and soil

depths on soil enzyme activities

B JERWE BAmE B F P
SRy o i 2 1.715 19.043 0.000
W 1 4.162 46217 0.000
PR BRI 2 0.032 0.360 0.701
AL i 2 0.162 12.78 0.000
W 1 1.626 128.339  0.000
A BRI 2 0.013 1.036 0.367
g it M 2 93.898 46252 0.000
Hy 1 372.008 183241  0.000
PRI <R EE 2 5.151 2.537 0.096
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Figure 1 The activities of enzymes at different ages of citrus
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Figure 2 Soil physical and chemical properties at
different ages of citrus
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Figure 3 The microbial biomass C, N at different ages of citrus
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Table 3 The relationship among soil properties(n=36)
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R FUER Y S AL iR ity L . .
i ome 30,20 471 10 4F (HTHRRE TR 404059 9-0.56
Rt 0.65%: 0.85% 0.52 %l] 0.04 , jC/J\J”Jﬁ:J?ﬂSI 20 $>30 £|£>10 ﬁi'f. , EU\EEU%
EERIRS 0.10 0.38% 0.54% o )
28 ~0.21 0.17 0.45%* R4 KT BEEEREETRL O
e 021 0.39% 0.57%% Table 4 The eigenvalues and percent of variance
WEMAR 0.28 0.43% 0.56% S—F R W Er BN SR RSy
WENR HH (PGl (PC2) (PCG3) (PG4
pH {& 0.31 0.26 -0.04
FRAEAR 3.89 2.01 1.25 0.98
fok 0.12 0.27 0.42%
T TR % 38.86 20.11 12.48 9.75
AE 0.20 0.14 0.04
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Table 5 Principal compoment eigenvectors of soil information system
i H Si—E R B 1 W F RS B 2 5= E R B 3 EAER B 4
R A 0.29 0.57 0.49 0.70 -0.28 -0.31 -0.04 0.08
Ak 0.41 0.81 0.31 0.44 -0.16 -0.18 0.09 0.05
iR A 0.47 0.93 0.06 0.08 -0.16 -0.18 0.05 0.04
HHLK 0.36 0.72 -0.2 -0.29 047 0.52 -0.46 0.13
TR Wik 0.33 0.66 -0.11 -0.15 -0.1 -0.12 -0.17 -0.53
et 0.28 0.55 -0.43 -0.61 0.35 0.39 -0.09 -0.04
et MR 0.38 0.75 -0.1 -0.14 0.09 0.10 -0.31 -0.18
pH {# 0.02 0.05 0.49 0.70 0.4 0.45 0.61 -0.30
Frk 0.24 0.47 -0.24 -0.34 -0.31 -0.35 0.49 0.56
AT 0.04 0.09 0.33 0.47 0.5 0.56 0.61 0.49
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