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Dynamics of active organic carbon in a paddy soil under different rice farming modes.
ZHAN Ming, CAO Cou-gui, JIANG Yang, WANG Jin-ping, YUE Li-xin, CAI Ming-li ( Ministry
of Agriculture Key Laboratory of Huazhong Crop Physiology, Ecology and Production, Huazhong Ag-
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Abstract; A field experiment was conducted to study the dynamics of dissolved organic carbon
(DOC) , readily oxidizable organic carbon (ROC), and microbial biomass carbon (MBC) in a

paddy soil under integrated rice-duck farming (RD), intermittent irrigation (RW) , and conven-
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tional flooded irrigation ( CK), the three rice farming modes typical in southern China. Under these
three farming modes, the soil DOC and MBC contents reached the highest during the period from
rice booting to heading, while the soil ROC content had less change during the whole rice growth
period. Two-factor variance analysis showed that soil MBC was greatly affected by rice growth stage ,
soil DOC was greatly affected by rice growth stage and farming mode, and soil ROC was mainly af-
fected by farming mode. Comparing with CK, RD significantly increased the soil DOC and ROC
contents and their availability, while RW significantly decreased the soil DOC content and its avail-
ability but increased the soil ROC content and its availability. No significant differences were ob-
served in the soil MBC and microbial quotient among RD, RW, and CK.

Key words: integrated rice-duck farming; conventional flooded irrigation; intermittent irrigation ;
soil dissolved organic carbon; soil microbial biomass carbon; soil readily oxidizable organic carbon.
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Fig.2 Dynamics of soil dissolved organic carbon ( DOC) in
paddy fields.
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Tab.1 Variations of soil organic carbon components at different growth stages of rice

E=ivy ! ib B TOC DOC DOC ROC ROC MBC WA=k
Growth stage Treatment (g- kg’l ) (g- kg’l ) HRE (g- kg’l ) HRE (g- kg’l ) Microbial
(%) (%) quotient
(%)
ARy CK 10. 86a 0. 58bAB 4.89b 2.33a 23.58b 0.26a 2.26a
Transplanting-booting RD 10. 79a 0. 60aA 5. 84a 2.45a 24.55ab 0.28a 2.51a
RW 10. 56a 0.50bB 4.90b 2.49a 25.83a 0.25a 2.23a
PAT-Fr CK 11.51b 0.65B 4.96B 2.23b 19.61a 0.41a 3.55a
Booting-heading RD 12. 62a 0.83A 6. 69A 2.50a 20. 28a 0.41a 3.28a
RW 11.87b 0.53C 4.58B 2.48a 20. 88a 0.39a 3.32a
FrRE-IER CK 13.25a 0.48a 3.91a 2.06B 16.71B 0.20a 1. 66a
Heading-harvesting RD 13.70a 0. 48a 3.31a 2.57A 19.98A 0.22a 1. 66a
RW 12.52a 0. 44a 3.53a 2.56A 21. 12A 0.21a 1. 65a

[F) B A ] A 3 AR AN [R) Ab # 27 [1] 22 53 5.3 ( P<0. 05) Different letters in the same column meant significant difference among treatments at 0. 05 level.
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Dynamics of soil readily oxidizable organic carbon

2.4 ANFEAEAER T ARG M 56 9 A e
(MBC) M A= i sl 285

MIE 4 7T LLUE 1 KRR AR IS 3 > Ak 2 -
MBC & ¥ I T, 28 28 R B o B ok 381 s 0, SR 5 X
BT LA -SRI ) A =, ) CKORD  RW
) MBC 7 & r 51345 0.41 0. 41 #10.39 g - kg™
(F£1). KREEEF YN CK.RD RW 1F MBC
Er s E] T 0.28.,0.30 F10.28 g + kg™, A[EAL
B2 RIFEA 2R NR 1T LIE 3 Akl
I A MR A LASR Y SR ) e ey, B TR
R AR AT WS AR 5 [R] ISR R -4 I 1Y) B L
AP S 2 v TSRO . FE KRR A B A
3 AN P A SRR YR A B 25 S
2.5 R[FEFEVERL ST R 4 3806 A AL 4L 4 AR

AW FE R FH A4S 78 SRR 1) 77 5 7
FOABLR 7R 5 | I —F R A8 1k 1 PF 3R B 52 Wi R JE
M2 AT LAE L, 13 DOC XHAMR AR A8 A 5 i
R KRR A B ARV R S S BAE XS DOC 1Y

600 [
550 - —+CK
500 ! - RD
450t
o 50 400
g5 3%0¢
£ 300t
250 |
200 |+ %
150
ool 11,
[=3 o < (=) [ < — wv - o (=)} =l [a}
o (=) — o (=) — o (=] (] — — [\ [=}
R - - T T - S T S - T S " N
(=) (=) (=) (=) (=) (=] (=) (=] (=) (=] (=) (=] [=]
R4 H 8 Sampling date (m-d)

4 FEH L EERCEY YRR (MBC) 3
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Tab.2 Two-way ANOVA of active soil organic carbon

1 b iH Tk ¥ Sie. B5E

Indicator Item Sum of squares Variability

DoC [X 48] Block 7.1 0 1 0
FERL Farming mode 85394. 4 2.18 0.23 21.6
HF A Growth stage 216753.4 5.54 0.07 54.8
FEVERE x4 B 1 Farming modexgrowth stage 78191.9 20. 47 0 19.8
12 Error 15279.5 3.9
BESE Total variability 395626. 2 100

ROC X 218 Block 0.03 0.78 0.48 2.6
FEEARFC Farming mode 0.54 7.65 0. 04 55.6
HF W Growth stage 0 0. 06 0.94 0.5
FEVERE x4 B ] Farming modexgrowth stage 0.14 2.17 0.12 14.5
R2% Error 0.26 26.8
5% Total variability 0.97 100

MBC [X 41 [H] Block 1082. 5 1 0.4 0.6
FEVEREL Farming mode 1494.3 3.7 0.12 0.8
HFH Growth stage 175990. 2 433.4 0 93.5
FEVERE x4 F 1 Farming modexgrowth stage 812.2 0.4 0.83 0.4
B2 Error 8878.4 4.7
JE S Total variability 188257. 6 100
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