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As the amount of rice straw collected increases, green manure crops are used to provide the needed organic
matter. However, as green manure crops generate methane in the process of decomposition, we tested with
different tillage depths in order to reduce the emission. The atmosphere temperature of the chamber was
25~40°C during the examination of methane and soil temperature was 2~10°C lower than air temperature. The
redox potential (Eh) of the soil drastically fell right before irrigated transplanting and showed -300~-400 mV
during the cultivating period of rice (7~106 days after transplant). When hairy vetch was incorporated to soil
and the field was not irrigated, the generation of methane did not occur from 12 to 4 days before transplanting
rice and started after irmrigation. Regarding the pattem of methane generation during the cultivation of rice,
methane was generated 7 days after transplanting, reached the pinnacle at by 63~74 days after transplanting,
rapidly decreased after 86~94 days past transplanting and stopped after 106 days past transplanting. When
tested by different soil types, methane emission gradually increased in loam and clay loam during eady
transplant, whereas it sharply increased in sandy loam. The total amount of methane emitted was highest in
sandy loam, followed by loam and clay loam. In all three soil types, methane emission significantly reduced
when tillage depth was 20 cm compared to 10 cm. The rice growths and yield were not affected by tillage
depth. Therefore, reduction of methane emission could be achieved when application hairy vetch to the soil
with tillage depth of 20 cm in paddy soil.
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Introduction
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Materials and Methods
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Fig. 1. The pictures of rice-hairy vetch cropping process in paddy field (cultivation of hairy vetch at flowering (top, left), tillage of
hairy vetch (top, right), cultivation of rice (low, right), cultivation of hairy vetch (low, left)).
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Table 1. The chemical properties of soil before experiment.
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Results and Discussion
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Exch. cations

Soil texture pH Total C
Ca Mg K
(1:5) g kg'l mg kg'1 -------- cmole kg© --------
Sandy Loam 5.3 7.7 24 0.6 0.4
Loam 5.7 7.4 39 0.7 0.5
Clay loam 6.3 11.6 5.4 1.3 0.6
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Table 2. Carbon accumulation and green manure yield as
affected by the cultivation of soil texture during the winter
season.

Items Sandy loam Loam Clay loam
Di igh
v weleht 10.1b 154a 15.7a
(Mg ha™)
Carbon absorption
E 730b 920a 1,150a
(kg ha”)

a-d: Means within a column not followed by same letters
are significantly different by DMRT 5%.
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Fig. 2. The changes of temperature in soil and air(left) and soil Eh(right) during rice cultivation.
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Fig. 3. The changes in CH4 emission according to tillage depth and soil textures during rice cultivation.
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Fig. 4. The total CH; emission by kinds of soil texture and tillage depth during rice cultivation.
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Fig. 5. The changes of CO; as affected by soil texture and tillage depth.

Table 3. Yield and components of rice as affected by different treatments.

No. of panicles

No. of spikelet/ Percent ripened 1000 grain

Treatments Culm length Panicle length ) K i . Rice yield
per m panicle grain weight
cm cm g Mg ha'!
10 cm 59.7b 19.3a 318b 109a 70.7a 22.2a 5.69ab
Sandy loan
20 cm 63.2a 20.0a 350a 113a 71.1a 22.1a 5.76ab
L 10 cm 63.1a 19.0a 314b 106a 69.7a 22.3a 5.55ab
oam
20 cm 64.6a 19.9a 280c 106a 71.4a 22.3a 5.22ab
10 cm 64.6a 20.0a 326ab 107a 72.2a 22.1a 6.28a
Clay loam
20 cm 63.6a 18.6a 282¢ 103a 72.5a 22.0a 6.13a

Means within a column followed by same letters are not significantly different by DMRT 5%.
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