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Abstract: The pattern of methane emission in wetland rice-duck complex ecosystems was studied in block
experiment and field production. The results showed that methane emission displayed clear seasonal
variation in rice-duck complex ecosystems. In the case of the early rice-late rice cropping system.,methane
emission peaked in the first part of June and the end of July respectively. Methane emission also varied by
the growth course,For early rice, 2 methane emission peak of 13.693mg/(m* * h) appeared in the young
panicle differentiation stage, and for late rice in the full tiller stage with 23.145~105. 595 mg/(m* * h).
The difference in total methane emission between rice-duck complex ecosystems and conventional culture

was the most obvious by statistics. For the total course of early rice, methane emission in rice-duck
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complex systems was 5.517g/m” and in conventional culture was 9. 891g/m?* For the total course of late
rice, methane emission in rice-duck complex systems was 10.113g/m?* and in conventional culture was
17. 054g/m?*. Comparing rice-duck complex ecosystems to conventional culture,redox status increased by
15. 3 mV; reducing matter,active reducing matter and active organic reducing matter decreased by 0. 365
cmol/kg, 0. 242 cmol/kg and 0. 180 cmol/kg respectively. Soil oxidation-reduction characteristics affected
the fluxes of methane emission. The correlation between the total reducing matter. active reducing
matter, active organic reducing matter and fluxes of methane emission were 0.805", 0.791" and 0.769"
respectively. The improvement in soil oxidation-reduction status of wetland rice-duck complex ecosystem
was one of the contributing factors to the reduction of methane emission.

Key words: wetland ;rice ;duck ;eco-planting and breeding ;methane emission
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Fig. 1 The seasonal variation of methane emission in

early rice-duck complex ecosystem
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Fig. 2 The seasonal variation of methane emission in

late rice-duck complex ecosystem
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Table 1 The quantity of methane emission during the rice growing season in rice-duck complex ecosystem

Before introducing duck After introducing duck
Type Treatment : ) L ) B )
O-@ @-B 3-m @-6 5-© ©-@  Total
1. 496 0. 819 1.42 0.639 0.319 0. 924 5.517
Early rice CK 1. 496 1.243 3. 064 2.18 0. 892 1. 016 9.891
2.766 5. 075 1. 419 0.224 0.488 0.131 10.113
Late rice CK 2.776 8. 877 3.727 0.503 0. 608 0.563 17.054

% ; (DTransplanting, @ The initial tillering stage, @) The full tillering stage, @) The young panicle differentiation

stage, 3 The boot stage, © The complete panicle stage, (7)The maturity stage
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Table 2 Redox status of paddy soil in rice-duck complex ecosystem

Eh7.0 . . . Fe . . .
Treatment Sampling time (mV) Reducing matter Active reducing matter (emol /kg) Active organic reducing matter
(cmol/kg) (cmol/kg) (cmol/kg)
7 31 28.7 5.526 4.508 2.696 1.812
Rice-duck 8 17 56. 6 4.338 3.651 1.426 2.225
8 28 113.1 2.591 2.140 1. 246 0. 894
9 13 127.7 0.939 0. 856 0.691 0.165
9 29 65.0 0. 801 0.746 0. 700 0. 046
78.2 2.839 2.380 1. 352 1.028
CK 7 31 ! 5.992 4.614 2.830 1. 784
8 17 55.2 4.613 3.746 1.411 2.335
8 28 99.7 3. 467 3.104 1.379 1.725
9 13 101. 3 1. 083 0. 841 0.729 0.112
9 29 50. 8 0. 867 0. 807 0.722 0. 085
(Arerage) 62. 9 3. 204 2.622 1.414 1.208
* 2001 Sampling time was late rice in 2001

3 -
Table 3 The correlation coefficient between the fluxes of methane emission and redox properties of paddy soil in rice-

duck complex ecosystem

Eh Reducing Active reducing Active organic Fluxes of
matter matter reducing matter methane emission
Eh 1
® —0.682 1
@ —0.628 0.993" * 1
Y —0.787* 0.921*~ 0.867" 1
@ 0.618 0.805* 0.791" 0.769" 1

(D Reducing matter,@) Active reducing matter,(3) Active organic reducing matter, (1) Fluxes of methane emission

3
3.1 B
. 13. 693 mg/(m* * h); . 23. 145~
105. 595mg/(m? * h) ., 2.3~106.3 .
3.2 - s
. 4.374 g/m?*;
6. 941 g/m’; - 3.185 g/m?, 60.7% ;
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3.3 - s o 15.3mV,
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