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Mitigation of Greenhouse Gases by Water Management of SRI
(System of Rice Intensification) in Rice Paddy Fields

Gun-Yeob Kim*, Seul-Bi Lee, Jong-Sik Lee, Eun-Jung Choi, and Jong-Hee Ryu
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Water competition among domestic, industrial and agricultural sectors has been gradually heightened recently
in Korea as the lack of water supply is expected in the near future. About 46% of nation's water use is
consumed in paddy farming to produce rice. And the conservation of water resource and quality in agricultural
sector is a pending issue in the nation’s long term water management plan. New paddy rice farming techniques
that use significantly less irrigation water are urgently required. System of Rice Intensification (SRI) that is
now well known to produce more rice with less water consumption has not been tried in Korea yet. And
environmental effect of SRI on greenhouse gases (GHGs) has not been well investigated. The objective of this
study was to measure the effect of SRI on GHGs as well as water use and rice yield in a Korean paddy
condition. Three experimental runoff plots 5x15 m in size were prepared at an existing paddy field. Runoff,
GHGs emission and water quality were measured during the 2011 growing seasons while a Japonica rice
variety was cultivated. Rice plants grew better and healthier in SRI plots than in continuously flooded (CF) and
intermittently drained (ID) plots. Rice yield from SRI plots increased 112.8 (ID) ~116.1 (CF)% compared
with CF and ID plots. Irrigation requirement of SRI plots compared to CF plot reduced by 52.6% and ID plot
reduced by 62.0%, meaning that about 37.9 ~47.4% of irrigation water could be saved. GHGs emission from
SRI plots reduced by 71.8% compared to that from CF plot and by 18.4% compared to that from ID plot,
meaning that SRI could help contribute to ease the greenhouse gas accumulation in the atmosphere. It was
believed that SRI is a promising paddy farming technique that could increase rice yield, and reduce irrigation
water requirement and GHGs emission not just in Korea but also other rice farming countries all over the
word. However, it was recommended that long term studies under different conditions including rice variety,
soil texture, water source, climate need to be conducted for reliable data for the development of environmental
policies related to GHGs emission control and management.
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Table 1. Chemical properties of soil before experiment.
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Fig. 1. Daily rainfall amount in Chuncheon from May to October in 2011.
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Table 2. Gas Chromatographic analysis conditions for CHs and N,O measurement.

Detector FID ECD
Packing material Porapack N (80/100) Porapack Q (80/100)
Column Materials Stainless steel Stainless steel
0O.D. x length 1/8" x 2 m 1/8" x 2 m
Carrgier gas N, Ny
Flow rate 30 ml/min 30 ml/min (Carrier+tmake up)
Column 70C 70C
Temperature Injector 80C 80T
Detector 200C 320C
Retention time 0.63 min 3.2 min
Concentration of calibration gas 9.6 and 100 ppmv CH4 in N 0.5 and 1.0 ppmv N>O in N,
Loop 2 ml 2 ml
Table 3. Yield of unhulled rice in paddy field under Ay ¥ oF

different water management.

Yield of unhulled rice

Treatments (ke ha»l)
CF 5,463
ID 5,622
SRI 6,341

'CF (Continuously flooded), ID (ntermittently drained), SRI
(System of Rice Intensification)

£ A2F3t GC-ECD (Varian 3800)5 ARE-3} AL columna
Porapack @ (80/100 mesh)S &3} 1/8"<X2 m2| stainless
steel tubing column, 183l Detector?] &%= 320CE
skt CHy E NoO 24 2712 Table 29F 2t}
Zeak vhe Alof weba] A4t (F : mg m” hr )3,

F=pVA-Ac At'273 T

p= 7HAUE (g m),

A% chamber HFEFHEZ (m),

V&= chamber W 57|43 (ms)

Ac/At*= chamberl] 7}AE 0] Hot SV&EE
10° m’ m™® ),

T+ chamber W Ht7]2 (K)

CHy ¥ N:O pgl (T=273 K)-= th5ak 2t
Pcs = 0,714

Przo = 1,96, prxgon = 1.25

A Gt skEA 2 (GWP' Global Warming Potential)-2
COy, CHy, NoO HETS CO, Ao 2 SHAKs17] 95}
CH:} N,O F &=l A2k =Ql 21u)et 3104)
S 27} sto] ghbskoitt (IPCC, 1995).
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~232.6 mme] WIE 2 AolE
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-2 213f| 400 mm ©]/e] E-7F WRlaL, 7H 24U E 28
Q71A] 4907 oF 500 mm 0112] 71 549) S HGE,
Table 3o & | W & SRI A 2|oll4] 6,341 kg
ha 2 71 ol gpen], AHAJEE (CRol w8 7ek
7} (ID) @} SRI A 2]ol|A] Z}7} 13.8%2} 11.3% S| 31T,

=& ol TE Ao F4-E Table 49F It} SRI A2

AL Fe) opn] B A slEe] S Sl 6%
o HmA e A2 F=steon He] Ede ¢
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O] 75 Ao A7} 58~62= 7Hd WA S = U

Al 717t % SRS o] WA 375 m'E A
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Table 4. Assessment of rice quality and eating quality.

o4 - 212 - 53]

Different water Component (%) Quality (%) ToYo
management Protein Amylose Head rice  Broken rice Chalky rice Damage rice (Palatability)
CF 7.9 16.4 81.7 3.1 7.1 7.7 62
ID 7.9 17.2 82.8 8.7 6.3 2.1 58
SRI 7.0 17.6 88.0 24 7.6 2 67

'CF (Continuously flooded), ID (ntermittently drained), SRI (System of Rice Intensification)

Table 5. Irvigation water requirement in paddy field under
different water management.

Mean water quantity (m’)

Day

CF ID SRI
5.10~5.13 16.5 14.5 15.0
5.14~5.20 5.0 4.8 2.6
5.20~5.31 7.2 7.4 3.9
6.1~6.10 12.2 10.5 54
6.11~6.30 11.7 7.7 5.9
7.1~7.31 5.6 5.2 3.6
8.1~8.31 4.9 3.9 3.1
Total 46.6 39.5 24.5
Reduction (%) 152 474

Table 6. Comparison GHGs emission from a paddy field
under different water management.

Different GHGs emission
-1 1 Index
water (kg ha”) CO, Mg ha %)
management CH4 NO ’
CF 4584  0.000028 14.2 100
1)) 157.7 0.007 4.9 345
SRI 126.8 0.074 4.0 28.2

'CF (Continuously flooded), ID (ntermittently drained), SRI
(System of Rice Intensification)

7174A]9] CHy W& AFAIEoll Aot o] U3t 713t
of vlal] Ayt o g A Yebgttt SRI A g]-tol| A= o|%
30Y o] SHE FEHA] AL W2 ujlE Fo]F KRl SRI
i"-‘ﬂ"ﬂ olgt & Hele BEqfaHe] Ago] HolH 3~4d
A Ifste 2 Eoko] Ayl vkE A o 2 o]Fo|A] 7t
1_7H #g] o] Ylejel 7ol gk Hhifo] Foj=t}, o]of H]
o} Aol A= = At Hop AA| 2] 713F 5t
= WSS Bl ol AlSE s g EiolAl 713 H
oA @71dwtel 8l BT 71Eol sl o] CHiol
AE]7] wjizolt), 28 al oA AFAIES AdEfell A NOy
N0 Ny A F N,OE= 4143 No2 M]3, 4
T NO7}F =oll =7] wjiZoll Ne O &2 Aot Hith 2
CH, 9] Bteke =751t} (Freney =, 1981; Minami, 1987;
Smith @} Patrick, 1983).
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Fig. 2. Temporal changes of CHs and N,O emissions as
affected by different water management system.
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Fig. 3. Total emission of CH, and N,O by the different water management system.
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