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Abstract: The study was focused on the relationship between the intensify rice-duck planting and its effects on the amount of
methane emission from the paddy field. During the study.the author took a careful study and appraisal of the basis of rice-duck
complex planting and breeding pattern.,and how it could evidently decrease the total amount of methane emission present on the
paddy field.

The study also covers the amount of methanagens present and the influence of the substrates on it in the rice-duck complex
ecosystem. It is aimed at expounding the mechanism of rice-duck ecological planting and breeding pattern evidently decrease the
total amount of methane emission in paddy field and its adjusting and controlling factors; And also offer the theoretical
foundation and practice basis for setting up measure to mitigate methane emission.

We examined the amount of methanogens in the rice-duck complex ecosystem and ordinary early paddy system with the aid
of Anaerobic box with probable number and roll tube methods.

The results obtained were as follows: (1) The amount of methanogens had obvious seasonal law of variation in paddy field,
and it was relatively fewer at re-green stage of the paddy in the ecosystem. It increases step by step with extension of growth
stage of paddy and it is therefore the greatest at booting stage of paddy but decreases significantly at the milk-ripe stage of

paddy.and increases at the yellow-ripe stage of paddy.
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(2) Rice-paddy ecological planting and breeding pattern could greatly decrease the amount of methanogens in paddy field
especially during the methane emission peak period but the amount of methanogens in rice-duck complex ecosystem was
obviously less than that of ordinary of paddy system at active tillering and booting stage of the paddy;for instance, 20% ~
96. 9% less than that of the later for the MPN method; And for the roll tube method,less than 33. 3% ~98.1% of the later,
and the differences between both ecosystems was significant by statistics.

(3) We deduce from our findings that methanogens can use Methanol,Isopropanol, CO,,H,,Sodium Acetate for growth
and methanogenesis but None Methylamine, Formate, and that of Mixed None Methylamine , Methanol, Isopropanol , Sodium
Acetate, Mixture of Formate ,Methanol, Isopropanol and Sodium Acetate.

From the aforementioned results, we can see that the seasonal law of variation of the amount of methanogens in paddy
field was consistent with methane emission from paddy field. It also confirmed that the amount of methanogens was one of the
main factors affecting the amount of methane emission from paddy field. This research has suppressed the production of
methanagens through breeding duck in paddy field and also achived the goal of mitigating methane emission from paddy field;
More so, the research could also increase economic efficiency of the ecosystem. It is therefore significant for making counter
measure on mitigating emission of greenhouse gas.

Key words: rice-duck; agroecosystem; methane emission; substrate; anaerbic box paddy; isopropanol; re-green; sodium

acetate; tillering; booting stage; mitigate; greenhouse; MPN
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2 (cfu/g .MPN )
Table 2 amount of methanogens in soil at different growing stage for early rice (cfu/g dry soil, MPN method)
L CO./ H,
Growth stage Methanol Isopropanol Sodium acetate
2002 Year
¢/ )(Month / Day)  Rice-duck CK Rice-duck CK Rice-duck CK Rice-duck CK
(/7 5.8X 10" 5.6X10" 1.5X10° 1.8X10° 6.5x10° 7.4X10° 6.9X10° 6.5X10°
Regreening a A a A a A a A a A a A a A a A
(5/20) 1.2X10°8 1.5X10° 5.8X10°% 2.6X10% 5.1X10° 1.2X101° 2.7X10° 8.3X10°
Active tillering a A a A b B a A b B a A b B a A
(6/2) 1.1X107 2.6X10% 5.2X10° 1.3X 10" 6.6x108 1.2X10'° 2.1X101 9.6x 10"
Booting b B a A b B a A b B a A b B a A
(6/23) 7.0X10° 2.2X108 1.4X10° 5.2X10° 5.6X10° 8.2X10° 2.2X107 3.8X107
Milk ripening b B a A a A a A a A a A a A a A
(7/10) 4.6X107 4.6X107 1.3X10° 1.0X10° 4.5X10° 3.8X 10" 4.6X10° 5.3X 108
Yellow ripening a A a A a A a A aA a A a A a A
* 3 , LSD , 5% s 1%
s Above states are average number of three blocks; Different letters are siginificantly differenence by LSD test; small letter is p<C0. 05.
Capital is p<C0. 01; the same below
3 (cfu/g s )
Table 3 amount of methanogens in soil at different growing stage for early rice (cfu/g dry soil, roll tube method)
CO,/ H
Growth stage Methanol Isopropanol Sodium acetate 2/ Hy
2002 Year
¢/ )(Month / Day) Rice-duck CK Rice-duck CK Rice-duck CK Rice-duck CK
(5/D 2.7X10° 1.0Xx10* 4.5X10° 1.5X10° 1.5x10* 8.0X10° 5.8X10° 5.6X10°
Regreening a A a A a A a A a A a A a A a A
(5/20) 2.7X10° 1.0x10* 1.5X10° 4.5X10° 1.1x10* 1.7X10° 6.5X10° 7.2X107
Active tillering a A a A b B a A b B a A b B a A
(6/2) 9.8X10° 5.0X 108 1.0Xx108 1.5X108 1.5X107 8.0X10°% 3.9X10°8 5.2X10°
Booting b B a A b B a A b B a A b B a A
(6/23) 5.0X10° 7.0X10* 5.5X10° 7.6X101 3.0X10° 1.3X10* 4.8X10° 3.6X10°
Milk ripening b B a A a A a A a A a A a A a A
7/10° 8.0X10° 2.1X10* 1.5X10° 1.8X103 3.0X10"  a Al.6X10* 1.8X10° 1.1X10°
Yellow ripening a A a A a A a A a A a A a A a A
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