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Economic Return of Rice Production from Methane

Mitigated Rice Yields
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Abstract : The objectives of this research were to study the rice yields obtained from methane mitigated rice fields
receiving different water managements and types of chemical fertilizers. It was found that water managements
dominated stronger effect on methane emissions (ME) than type of topdressing fertilizers. Direct-wet-seeding rice
(DWR) with continuous flooding had total methane emissions (TME), 17.71-22.23 g.m-z, while those with intermittent
soil aerating (by evapotranspiration) had less TME, 6.73-11.62 g.m_z. Topdressing of ammonium sulfate or urea resulted
in either decrease or increase in ME from DWR. Transplanting rice (TR) with intermittent soil aerating possessed TME,
12.13-21.73 g.miz, larger than those from DWR of the same water management. DWR with intermittent soil aerating
decreased TME over continuous flooding by 43-69 % and over TR with intermittent soil aerating by 18-69 %. TR with
intermittent soil aerating provided highest range of grain yield (GY), 1,163-1,185 kg.rai_l. Topdressing urea at the rate of
7 kgrai' maximized GY, 1,185 kgrai. DWR with both water managements gave GY, 769-815 kg.rai . Kind of
topdressing fertilizers possessed insignificant differences in GY of both DWR and TR.

MRS NININAULEZAWNAFDY ANLINEATAIEAS UHIINSGEVOULAL 9. VOULAY 40002
"quéitedniivyTan 0. Janea 9. WiweyTan 65130
: Department of Land Resources and Environment, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.

? Phisanulok Rice Research Center, Amhpor Wangtong, Phisanulok 65130, Thailand.

259




a Y N‘d \ oV a
NaneLLNUMSHANTINNRIMIanmstasematimu

Methane emission per unit grain (MPG) from DWR with continuous flooding were 34.8-44.6 gCH 4.kg_1 grain.
Accordingly, intermittent soil aerating provided less MPG, 13.78-22.90 gCH, 4.kg_lglrain. However, it still provided good
GY, 781-815 kg xai . It means that DWR with intermittent soil aerating offered good GY and mitigated ME. TR with
intermittent soil aerating possessed MPG, 16.38-29.75 gCH4.kg-1 grain, and higher GY, 1,163 - 1,185 kg.rai_l. Anyway,
its TME was higher than those of DWR. TR gave not only higher GY but also enhanced higher ME. In term of doing
business, DWR rendered better return than TR due to lower investment. DWR with intermittent soil aerating provided

good GY and mitigated ME offered promising technology to be further tested.
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Table 1 Total methane emission (TME), grain yield, methane emission per unit grain (MPG),
and relative methane reduction obtained from direct-wet seeding and transplanting rice

fields with different water managements and top dressing fertilizers.

Fertilizer

Water management, cultivation Mean

F1 F2 F3

TME (gCH,.m")

Cont. flooding, direct-wet seeding 2222 ¢ 20.69 c 17.71 ¢ 20.21
Intermit. aerating, direct-wet seeding 6.73 a 11.62 a 991 a 9.42
Cont. flooding, transplanting 21.73 ¢ 17.12 be 12.13 ab 16.99

16.89 16.48 13.25

Grain (kg. rai’)

Cont. flooding, direct-wet seeding 769 a 808 a 813 a 797
Intermit. aerating, direct-wet seeding 781 a 815 a 813 a 803
Cont. flooding, transplanting 1,163 b 1,177 b 1,185 b 1,175
904 933 937
MPG (gCH,.kg 'grain)
Cont. flooding, direct-wet seeding 46.23 d 40.97 d 3485 d 40.68
Intermit. aerating, direct-wet seeding 13.78 a 2281 a 19.50 a 18.70
Cont. flooding, transplanting 29.89 be 23.27 ab 16.38 a 23.18
29.97 29.02 23.58

Relative reduction (%)
Cont. flooding, direct-wet seeding _ _ _

Intermit. aerating, direct-wet seeding 69.73 ¥ 438 ¥ 44.04 °

Cont. flooding, transplanting 69.02 ¥ 3212 7 18.30 ¥

1/ All plots received 16-16-8 at the rate of 20 kg rai ‘as top dressing fertilizer. F1, F2 and F3 represented 16-16-8 at the rate of 20 kg rairl,
AS at the rate of 15 kg rai’ and urea at the rate of 7 kg rai ' as top dressing fertilizer, respectively.

2/ In a column and a row, numbers followed by the same letter are not significantly different at the 5% level by DMRT.

3/ Comparison between continuous flooding and intermittent aerating in wet-seeding fields by using continuous flooding (higher value)
as baseline.

4/ Comparison between transplanting and wet-seeding in intermittent aerating fields by using transplanting (higher value) as baseline.
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Table 2 Cost, benefit and income per unit cost of rice production (cv. Chai Nat 1) in second

rice 2002.
Continuous flooding, Intermittent aerating, Intermittent aerating,
fems » direct-wet seeding direct-wet seeding transplanting
(Baht.rai )

F1 F2 F3 F1 F2 F3 F1 F2 F3
1) Labour cost 750 750 750 750 750 750 2049 2049 2049
- soil preparation” 340 340 340 340 340 340 374 374 374
- seedling * - - - - - - 340 340 340
- transplanting ¥ - - - - - - 800 800 800

- wet seeding 15 15 15 15 15 15 - - -
- others ¥ 50 50 50 50 50 50 150 150 150
- harvest, 345 345 345 345 345 345 385 385 385
transport 875 851 804 875 851 804 1135 1111 1064

2) Materials, tools 150 150 150 150 150 150 50 50 50
- seeds * 240 216 169 | 240 216 169 240 216 169
- fertilizer " 475 475 475 475 475 475 825 825 825

- pesticide * 10 10 10 10 10 10 20 20 20
- agricultural tools 60 60 60 60 60 60 240 240 240
3) Social cost”’ 1685 1661 1614 1685 1661 1614 3424 3400 3353
Total cost 796 805 813 781 815 813 1163 1177 1185

Yield (kg. rai’) 5 5 5 5 5 5 5 5 5
Price (Baht. kg'l) 3980 4040 4065 | 3905 4075 4065 5815 5885 5925
Income 2295 2379 2451 2220 2414 2451 2391 2485 2572
Benefit 2.36 2.43 2.51 2.31 2.45 2.51 1.70 1.73 1.77

Income per unit
cost

1/ Labour cost of soil preparation in seedling plot was included for transplanting rice. 2/ Seedling production required a man for broadcasting, costs 100 BathAdayrl;
and a man for transporting, costs 240 Baht.dayrl. 3/ Four men were employed for a rai of rice transplanting, 200 Baht.head . 4/ Labour for broadcasting of seeds
costs 150 Baht.10 rai". 5/ For example, cost due to facilitate labours. 6/ Direct-wet seeding rice required 15 kg of seeds rai’. Transplanting rice required 5 kg of
seeds .rai’. A kg of seeds costs 10 baht. 7/ F1 represented 16-16-8, 20 kg.raf‘ as basal fertilizer and 16-16-8, 20 kg4rai4 as topdressing fertilizer. F2 represented 16-
16-8, 20 kg.rai'1 as basal fertilizer and ammonium sulfate(AS, 21%N), 15 kg,.rai'I as topdressing fertilizer. And F3 represented 16-16-8, 20 kg.rai'l as basal fertilizer
and urea (46%N), 7 kg.raf1 as topdressing fertilizer. Price of fertilizer 16-16-8, AS and urea were 6, 6.4, and 7 Baht.kgﬁ‘ 8/ To prevent stem borers from
devastating transplanting rice, so another one more pesticide was used in transplanting rice than in direct-wet seeding rice. 9/ To treat food and beverage to labours is

common in Thai farmer society.
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