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Abstract

Methane is a green house gas causing global warming. It is produced naturally during bio-fermentation
under suitable anaerobic condition. When rice is grown in the tropics, there is some emission of methane. We
studied the emission of methane during rice productionin Thailand, in particular the effect of using of distillery
slop on therice fields. Release of methane was measured once a week for 18 weeks from plots using 4
different doses of distillery dop: 0, 125, 250 and 375 m¥hectare, and 3 doses of chemical fertilizer: 0, 94 and
188 kg/hectare. The use of distillery slop did not significantly influence methane emissioninthericefields
during any period of rice production. Furthermore, the measured quantities of methane were considerably

|lower than other sources of methane emission
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1. Introduction

Methane (CH,) is a radiatively active trace gas
constituting 12% of all the green house gases, while
carbon dioxide (CO,) amounts to 57%. However,
methane has 25 times moreinfrared sorbing capability
per molecule than carbon dioxide as a source of
potential global warming (Rodhe, 1990), and the
average lifetimein the troposphere is up to 10 years
(Foley, 1990). Atmospheric methane concentrationis
currently increasing by approximately 0.5 % per year
(Stedleet. al., 1992). Sources of methaneinclude rice
fields, cattle, landfill, and productsfrom fossi| energy.
In agriculture, methaneisproduced from rice paddies
which accountsfor up to 20% of all methane produced
intheearth (Foley, 1990). Previous estimates of global
rel ease rates of methane from rice paddiesrangefrom
alow of 20 Tg per year to ahigh of 200 Tg per year.
(Sass, 1992).

The area of Thailand is about 513,115 km? and
rice paddies account for about 104,353 km2, or about
20%. In this study we investigated the influence of
distillery slop on methane emission inrice paddiesin
Khonkaen Province. The aim was to assess whether
or not the utilization of distillery slop in rice paddies
causes an increase in the emission of methane.

2. Materials and Methods

Materials

1. Rice seeds—Khao-Dawk Mali 105 produced at
Khonkaen Rice Research Center, Khonkaen Prov-
ince, Thailand.

2. Distillery slop - 16.2 m3. was used for the ex-
periment.

3. Chemical fertilizer 16-16-8, Hau-voir-kan-thai
brand, produced by Thai Central Chemical Public
Co., Ltd., Bangkok, Thailand.

4. Toolsfor farming.

5. Tools for gas collection, consisting of gas col-
lecting chambers of which 36 measured 60 x 60 x
40 cm with two sides open. These chamberswere
installed right in thericefield of each plotsasthe
base. Six other chambers measured 60 x 60 x 50
cm with two sides open, and another 6 chambers
were of the same dimensions but with only one
side open. To collect agas sample, a syringe was
used to suck gasfrom the chamber and then trans-
ferred to a vaccutainer.

6. Gas Chromatography (GC). To analyse the
emission rate of methane, 3.cm3. of methane
sample was injected into GC. The 99.99% pure
nitrogen was used as the carrier gas. The emis-
sion rate was read from the integrator,
Chromatopac model C-R6A.

7. Standard methane — to be used as a standard
for calibration of the chromatograph.
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Table 1. Amounts of slop and fertilizer distributed to the different fields.

Trestment Amount of op Amount of fertilizer
combination (. ha) (kg/ ha)
T1 0 0
i 0 9
T3 0 188
T4 125 0
T5 125 9
T6 125 188
T7 250 0
T8 250 %
T9 250 188
T10 375 0
™ 375 9
T12 375 188
2.2. Methods

Paddy fields were prepared and divided into 36
plotswithin 3 blocks, each comprising 24 m? as shown
inFig. 1. Theamountsof slop and fertilizer distributed
to the different fields are given in Table 1. These
treatment combinations were randomly allocated in
each experimental plot within each block asshownin
Fig. 1. The growing of rice in the paddies may be
divided into four periods, viz, the pre-planting to
panicle initiating period (the first 9 weeks), panicle
initiating to panicle period (4 weeks), panicle to
harvesting period (4 weeks) and post-harvesting period
(1 weeks).

The rice was planted by hand with one kilogram
of seeds on a seedbed field of 0.16 hactare. Then
distillery dopwasplaced on dl plots, except the control
plots. Thereafter, natural water was pumped into the
plotsand mixed well. The plotswerethen |eft idlefor
4 weeks. At hand planting, 3 seedlings were planted
at adistance of 20 x 20 cm. Fertilizer was applied: 2/
3 the amount at 35" day and 1/3 at 70™ -80"" day after
planting. Maintenancewas carried out aswell aswater
control and insecticide control when necessary. Every
week for 18 weeks five samples of gas from each
plot were collected and analyzed by gas
chromatography for methane emission rate, making a
total of 3,240 samplesfor ayear of planting.

Statistical analysiswascarried out using theAnaly-
sis of Variance method for the Factorial in Random-
ized Complete Block Design with IRRI STATISTICS
VERSION 3.1 program.

3. Results

Methane emissioninthe experimental plots(Tables
2, 3,4, 5) show that application of ditillery dop did not
significantly affect methane emission during any pe-
riod. Thiswas the case also when various amounts of
chemical fertilizer were used. However, the amount
of methane emitted was different at each stage of the
growth.

During thepre-planting to panicleinitiating period,
the emission rate averaged 140 mg/m?/day and
increasing to 215 mg/m?/day during the panicleinitiating
to panicle period, then declining to 193 and 30 mg/m?
day during the panicle to harvesting period and the
post-harvesting period, respectively. Figure 2 shows
the average emission rate of methane emission weekly
and Fig. 3 illustrates the amount of total emission
throughout planting season.

After scrutinizing the data of dosages and the
amount of methane emission and comparing to the
number of rice plants, weight of dry straw, and rice
production (Table 6), it is found that the methane
emissionispositively correlated to the growth and the
production of rice, in that application of distillery slop
of not more than 125 mé3./hectare provides the
maximum growth and rice production, whereas
application of distillery slop not more than 125 m?¥
hectare causes the maximum methane emission.

4, Discussion

Result of the analysis on the rate and amount of
methane emission from rice paddy in the experimental
plotsindicates that methane emission is correlated to
the rice plant growth and rice production. Thus,

Block 2 Block 1 Block 3
T9 T4 T5 T8 T6 T1
T11 T3 T11 T4 T12 T8
T10 T6 T7 T12 T11 T7
T8 T5 T2 T9 T2 T4
T1 T7 T3 T10 T3 T10
T2 T12 T1 T6 T9 TS5

Figure 1. Distribution of plotswithin the three blocks of soil.
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Table 2. Methane emission rate(mg/m?day) during pre-planting to panicle initiating period.

Distillery slop Chemical fertilizer (kg/hectare)
dose Average
(m*/ hectare) 0 93.75 187.50
0 187 150 154 164
125 110 || 138 154 134
250 o | 129 136 119
375 145 | 125 161 144
Average 133a 135a 151a 140

CV =34.7% LSD (.05) 2-FxS =82

Table 3. Methane emission rate(mg/m?/day) during panicle initiating to panicle period.

Distillery slop Chemical fertilizer (kg/hectare)
dose Average
(m®/ hectare) 0 94 188
0 231 ‘ | 221 249 233
125 267 |} 204 205 225
250 157 ¢ ‘ 213 250 207
375 176 | 207 204 195
Average 207 a 211a 227 a 215
CV = 27.3% LSD (.05) 2-FxS = 100

Table 4. Methane emission rate(mg/m?/day) during panicle to harvesting period.

Distillery slop Chemical fertilizer (kg/hectare)
dose Average
(m® / hectare) 0 94 188
0 183 180 184 182
125 152 201 220 191
250 179 164 267 203
375 211 159 216 195
Average 18la 176 a 222 a 193

CV =39.1% LSD (.05) 2-FxS =128
Note: Average values within the same line are not significantly different

Table 5. Methane emission rate(mg/m?day) at post-harvesting period.

Distillery slop Chemical fertilizer (kg/hectare)
dose Average
(m® / hectare) 0 94 188
0 34.1 10.4 24.4 23.0
125 435 145 31.1 29.7
250 27.8 43.8 12.6 28.0
375 44.6 22.0 56.7 | 41.1
Average 375a 22.7a 3l2a 304
CV =67.9% LSD (.05) 2-FxS =35.0

Note: Average values within the same line are not significantly different.
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Figure 2. Average rates of methane emission based on weekly measurement throughout planting

season.
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Figure 3. Amount of methane emitted throughout planting season.

applying not more than 125 cubic meter per hectare
of distillery slop resulted in the highest plant growth
and rice production. Thiswas also the condition which
resulted in the highest methane emission. However,
the amount of methane emission measured in this
experiment isrelatively low compared to other sources
of methane emissions. For example, Niwat et.al.,1999
hasreported theamount of 20.1 g/m? methaneemission

throughout planting season. It is concluded that the
application of distillery slop on rice paddies does not
cause any significant increase of methane emission
above the normal natural amount.

Table 6. Emission rate and amount of methane, number of plant, weight of dry straw and rice production.

Amount of gas

- emitted « Weight of* Rice*

Distl Ilgry slop dose Averate of throughout Number of » drystraw  Production
(m°/hectare) emission . plant per m
(mg/mPiday) planting season (kg/hectare) (kg/hectare)
(gm’)

0 186 20.9 148 5,740 3,446

125 171 19.2 173 6,862 3,838

250 162 18.2 171 5,833 3,126

375 170 19.0 158 5,721 3,211

Average 172 19.3 163 6,039 3,405

* From Thitakamol and Kaewpinthong (2004)
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