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Abstract

As rice fields are considered to be the highest anthropogenic source of
atmospheric methane, Thailand, the first rank in world rice exporters, seems to risk
the negative impacts. Moreover, the mitigation methane actions as a homogenous
method are a major constraint for rice cultivation with the traditional rice farming
systems. Searching for an option of rice cultivation method to mitigate methane
emission is in need together with impact assessment of the proven method.

In this study, the water management was a decision method for the reduction
of methane. Pot and field experiments, therefore, were conducted at Chi Nat Province
to assert the method based on scientific knowledge related greenhouse gases in rice
field. Alternative scenarios were linked in a coordinated manner to farmer and rice
farming systems. The experimental design was factors factorial in randomized
complete block with 3 replications. The data obtained were used in the analysis of
variance for computing the F-value and compared by Duncan’s New Multiple Range
Test (DMRT). Alongside scientific research, the social sciences research was
concurrently conducted for pragmatic methodology integration at Surin and Chi Nat
Provinces. In order to gather baseline data of rice cultivation, especially local
wisdom, belief, attitude, behavior, and lifestyle, then 100 farmers from four villages
were interviewed and observed. The data received were analysed by descriptive
statistics and content analysis.

The fact finding from pot and field experiments indicated that the option for
rice cultivation method to reduce methane emission and able to sustain rice yield was
optimal water utilization for rice growth and weed control with maximum water
regime at 20 cm until the tillering growth stage of rice. After this period, standing
water in the rice field should be drained at the level no less than the level of saturated
soil level (0 cm) until around 15 days prior to harvest. This method was called water-
saving technology for rice cultivation. The practical approach was consisted of;
1) water-saving technology for rice production should be correspondence to land
suitability and soil characteristic of the rice field based on farmer acceptance and cost,
and 2) the surplus water drained after the tillering stage should be utilized in
accordance with the integrated farming system.

The result from social sciences research showed that at present, the Thai
farmers still believe in god of rice, auspicious occasion, characteristic and color of
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cattle, and raining ceremony. Rice cultivation method has been effected the behavior
and lifestyle. The farmers in lower Chao Phraya basin (Chi Nat Province) cultivated
rice for trade by broadcasting method and produced two rice crops a year. Irrigation
system, rain, and ground water (shallow well) were the source of water. Business
management skill was commonly used. Whereas the area planted to KDML105 rice
variety (Surin Province), farmers cultivated for daily life used transplanting method
with one crop a year. Rain was the only source of water. Manpower within family
was availed. Nevertheless, the farmers from both provinces had a positive attitude to
accept the change of the rice cultivation method. Particularly, when the new
conditions were affirmed not only efficient, high yield, save, simple, and easy to
understand, but also able to correspond with their belief, custom, and tradition.
Demonstration of the new technology was also required.

When the farmers accept water-saving technology for rice cultivation, positive
impact will be occurred due to the abatement of water quantity and quality problem
and the decrement of health risk from pesticide, as a result of weed and pest control in
the rice field. In addition, natural liming and increased in availability of the nutrients
were performed in the soil. The surplus water can also be utilized for another crops.
Furthermore, farmers have freedom to decide whether transplanting or broadcasting
rice with any rice varieties. Whereas, the negative impact in the lower Chao Phraya
basin would be the cost of water pumping into the rice field whenever the farmers are
inexperience in estimating sufficient water for saturated soil after the tillering growth
stage of rice. For the area planted to KDMLI105, it was the cost of land leveling,
expanding rice growing area and reservoir construction.

All in all, the water-saving technology gave the positive impact on rice
cultivation and rice yield conformed to the economic structure emphasized the rice
cultivation at the potential and suitable land. That is to say, water-saving technology
was one of the best alternatives for the reduction of methane emission from rice field
in Thailand. Significant factors associated in a coordinated manner were integrated
local wisdom with science and technology, farmer participation, knowledge base of
farmer, scientific knowledge and environmental quality.

Although the traditional rice farming systems with over-water supply for rice
cultivation do continue, the farmers will confront with changing behavior and life
style due to water scarcity. If the area of rice field is maintained at 60 million rai
(1ha=6.25 rai), the farmers will lose their opportunity to use water resource
efficiently. Moreover, the cost of rice production will also increase according to the
frequency of water pump in dry season and water tax (Only if the policy was set up).
In the mean time, if the area of rice field need to be adjusted to accommodate the
water quantity, the income and job of the farmers in the unfavorable rice environment
will be affected. While the farmers in the favorable rice environment will need time
for adaptation to farm mechanization. Besides, agricultural community may loss the
local wisdom and the gap of transfer indigenous knowledge to the next generation
will be wider.

Finally, demonstration of applying water-saving technology to rice fields of
any community, study of temperature change effected on rice productivity in
phytotron, and rice value added through rice processing and rice products
development to incentive farmers to the water-saving technology are recommended.

Keywords : methane, water-saving, rice production technology, rice yield, water
management, belief, attitude, behavior, lifestyle, impact assessment
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NA8ad A3UANNAN 1-15 Wu.  enEurNeIeE9EuTIY (Composite sample) 184
wasnasad deauwliuRs (Air dry) LRIILATNERANBUSRNTAAUMNANITNTLADS At
Tuen3197 2.1-5

M13197 2.1-5 : WIINTLADININNITIA TR LA TR TITARN BT AU ATD IR

Wiiaas AR
L"L{aa% (Soil texture) Hydrometer
Saandlwinwdua (Eh) lon analyzer
anutdunsaiduds (pH) oH meter (% : %1 = 1:1)
QM c) Thermometer
dunIdansuan (Organic carbon) Walkley and Black method
Vl,uiml,ﬁmﬁv'mm (Total nitrogen) Kjeldahl method
Meodinn (Methane : CH,)
foasuanlaaanbos (Carbon dioxide : CO,) Gas Chromatography
Meluaszean ke (Nitrous oxide : N,O)

2) BszEzRATRIWMIWIRIRN LAudmedauniaNnuMIIAg AN Tan
IuﬁuaLQNWLﬁmﬁ'uﬁ'umsl,ﬁuéhamaﬁwwﬁ”awﬁ'umﬁ@qmmq]ﬁm LRZLALANaIaN
’Luﬁmau (Chamber) 3NNUUaINARaIaINTzoeM IR YLAUlaT09a I (03197 2.1-6)
ﬁnﬂﬁfuﬁ’]éhazhammﬂﬁnﬂﬁmau A20819MTN IdANNNIIRNAAILIIAH  LazAIaEN
23 A (% s a 1 :’ a e Aa 23 a 23 6 6
o ldanmsanasiagiein AenzidSnaielime (CH,) mMomsueulassnboa

(CO,) wazmewluasaaanlaa (N,O) ¢8 Gas Chromatography

3) BBz MAINIWIRIAN IAUMeEsAUINALamaRaInILlas ¥
G18819613I8 (Composite sample) Tadudazutainanad Nsaulduis (Air dry) usn

ATITARN B RN U AV IAUATNNITINLA DTN IRUA LA1T19N 2.1-5
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@15191 2.1-6 : TR NAUAIBENMNIZEzMISYIALaaIRuT

szazmssadulavasnnang #291781
0. JzuzluAadN9en (Germination) 19 N.A. — 22 n.A. 2542
1. Tzuzawnan (Seedling) 22 N.9. — 17 8.9. 2542
2. 3zgzautnIuanna (Tillering) * 17 §.9. — 15 N.2. 2542
3. TeHZ@RTNIRINNTNEa (Panicle initiation) 15 n.8. — 20 N.8. 2542
4. srurdudnnasries (Booting) * 20 n.4. — 15 6.9, 2542
5. Tez@w118an39 (Flowering) 15 q.a. — 20 §.9. 2542
6. TeULGUTNIUIUABN (Anthesis) 20 9.9 — 25 Q.. 2542
7. srpzwdednitinua (Milk grain) * 25 .. — 5 W.8. 2542
8. vzmzluaaduil (Dough grain) 5 W.8. — 15 W.8. 2542
9. ﬁwzmﬁﬂﬁnqﬂuﬁ (Mature grain) * 15 W.8. — 20 W.8. 2542

WUIULAG * 3282N1TLDY Lauimmaoﬁuﬁnﬁﬁwmmﬁuﬁaasm
AC RIS 20 5]

® o 1 &
® NNILNUAIDYIIWN
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NARDY  AMNBUINANITINNA0E19% NI aTzRUTI miaiiine  Aoasuan

laaanlod wazmoluaszeanlod @28 Gas Chromatography

[ o 1
® NILNUAID El']\?ﬁ]']ﬂ'lﬂi%(?jﬂiﬂﬂ (Chamber)

1) \iudedameamuizsznsasuidulavasduiii @77 2.1-6) Tiszey
fuduanne  seasdudnanees srasudadninu uwazszzinAadngnuA lagld
@AT8LUWA 0.6x0.6x0.6 4. Sesnansnihandanudugug luizﬁuﬁaa@ﬂﬁaaﬁummga
pasauinluszaemsasaduladig

2) ey 1 Tu ifudedwemealugasaey dranaaadam (Glass type syringe)
luga9:aa1 10.00-11.00 . LLaxéﬂuqm%Qﬁmﬂuﬁmau Pfilfiudaing 3Nt
adsmallanaladSinaiaiimu  Maasuenlesenlsd  wazfaluaszaanlos

@28 Gas Chromatography
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3) menzWToyaniaiid 17 Analysis of Variance \iawn F-value uazld
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