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Abstract: This study aims to explore the effects of different soil moistures on soil enzyme activity relevant to soil carbon conversion. Paddy

soils from Xianning (Hubei Province), and Changsha (Hunan Province), were used as research subjects. In an indoor cultivation
experiment, we examined the effects of four soil moisture levels[40%, 70%, 100%, and 200% water holding capacity (WHC)] on soil
peroxidase and phenol oxidase activity, content of phenolic substances, and change in dissolved organic carbon (DOC). Enzyme activities
in Xianning soil were higher than those in Changsha soil. Phenol oxidase and peroxidase activities increased in both soils with increasing
soil moisture. Phenolic substance content in the soil displayed a dynamic equilibrium with culture time, and was highest at 40% WHC and
lowest at 200% WHC. Soil DOC content increased with elevated (100%WHC, 200%WHC) soil moisture, and decreased with low
(40%WHC, 70%WHC) soil moisture. Phenol oxidase activity was initially low, and reached higher values between the 5th and 15th day of
the experiment. The highest value in Xianning rice soil was 260.76 nmol - g™ +h™', and that of Changsha rice soil was 107.10 nmol + ¢ +h™".
Peroxidase activity was higher in later culture stages under high soil moisture (200%WHC). The highest value reached was 929.66 nmol -
g+ h™. Soil DOC content significantly positively correlated with peroxidase and phenolic oxidase activities, and with soil moisture.
Phenolic content was significantly positively correlated with peroxidase and phenolic oxidase activities. Phenol oxidase and peroxidase
correlated positively with soil moisture. Correlation analysis showed that the content of DOC was significantly positively correlated with the
activities of peroxidase, phenoloxidase and soil moisture. The results showed that the activities of phenoloxidase, peroxidase and phenolics
in soil with high organic matter content were significantly higher than those in soil with low organic matter content. Higher soil moisture

(100%WHC, 200%WHC) significantly increased the activity of phenol oxidase and peroxidase in soil, and the content of phenolic

substances and DOC in soil was higher under higher soil moisture.

Keywords : peroxidase; phenolic oxidase; soil moisture; phenolic substance; dissolved organic carbon
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Table 1 Basic properties of the sampled paddy soils

SoRE AL o AV EAT AL SR HAA it A W 75 ik
o ‘m"t pH Organic matter/ N ;k ) i DOC/ NH:-N/ NO;-N/ Available nitrogen/ Phenol content/
Pampimg ste (g-kg™) gre (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™)

Kb 591 25.69 1.45 146.74 39.21 2.35 103.91 256.64
Jik T 5.55 35.38 1.58 122.18 38.10 5.01 133.78 559.71
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Figure 1 Effects of different soil moisture on soil phenol

oxidase activity

P AN [ 7K 43 Ak 38 i 5 1y 48 A Tt A AL, $47 i 15 7K
RIS TIRE AN , AR b AR M L R A
it 5 PR, XK A RO PR R L B AR K Ay
(40%WHC F170%WHC) 4 HL T, 9 A + 35 o i 1 45
A M 3 A F AR, BLRE S F7 B o] 4 5
IR IEHEIEEIY 10~60 nmol - g7 -h™' o FERE
& 7K 43 (100% WHC F1 200%WHC ) &b B 4 Fir - 8
) 2 AT A Tl 1 e o 7 5 e ] S < 2 5 B SRS
S AR R fa 3. 200% WHC &b B 7E B A 5 55 5 Fit op
A3 A0 I 8 K T LA 3 K A A 3 Rl T K
i 1 SR AL BTG P AR SE 1~36 d Y940, 7ESE S d
IR FNEAY L 24 929.66 nmol - g '~ h™', K VP /K FE + 1Y 3 41
TR G PETESE 3~29 d B 1656 15 dak B (H ,
544.46 nmol-g ' +h™'o 4FKF AT, AL
Jo 5 R 5 v R T KR - 1 3 AR TR A TS S 2
BE AU S KPR A L
2.2 TIEEKEINTEMEYRSENZM

W 3 s, A B R ) 47K 43 Ab 1R W oK
Fef A ) 1 S 2 o AR AL T BN IR
XFFANRI K A3 b 3, - 458 v (e s 2540 o 5 e R R

1% WHART]

URETS Rt Y F4155 1 H

12001 k5

900 [

activity/(nmol-g™-h™")
(o))
S
o

L ALY M Peroxidase

15 22 29 36 42

o 1 3 5 8
1597 KRB Experiment days/d

8001 Kb
5
g
=7 600
=l
& e
SE 400t
/Né
s
=2 200
<2
& R
)

0

0 1 3 5 8 15 22 29 36 42

3£ KB Experiment days/d
0-40%WHC -@-70%WHC —-100%WHC -4-200%WHC
B2 ARETEEKEX L AU YEEE R R0
Figure 2 Effects of different soil moisture on soil

peroxidase activity
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Figure 3 Effects of different soil moisture on soil

phenolic substances
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Figure 4 Effects of different soil moisture on soil DOC content
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Table 2 Correlation between soil enzyme activity and DOC content

K BRI RA TE SR ACTETE IR e
Soil moisture Phenol oxidase activity Peroxidase activity Phenolic substance
TR 1 0.350%%* 0.524%#%* -0.206%** 0.187%*
W AL 1 0.689+* 0.215%* 0.219%*
1o AT A 1 0.149%+ 0.275%%
LISy on 1 0.056
DOC 1

T 2 FRAE 0.05 KRB+ FORTE0.01 KPR E AR

Note: * indicates significant correlation at 0.05,and ** indicates extremely significant correlation at 0.01.
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