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Evaluation on Feasibility of System of Rice Intensification (SRI)
for Reduction of Iirigation Water in South Korea
uhe X" . HSE . ARG - 4F3 - w)e” . A5

Park, Woon J - Choi, Yong Hun' - Shin, Min Hwan' - Won, Chul Hee' - Park, Ki Wook ™ - Choi, Joong Dae”’

ABSTRACT

The objective of this study was to experimentally investigate the feasibility of SRI (system of rice intensification) in Korean rice
farming. Fight experimental plots of 5x15 m in size were prepared on an existing rice field of loam soil. Spacing was 30x15 cm
(conventional treatment: CT), 30x30 cm, 40x40 cm and 50x50 cm, respectively. CT were flooded and SRI plots irrigated intermittently
3 to 5 day interval during cultivation. Organic matter content and pH of the soil were 2.5+0.03 % and 6.1£0.2, respectively, before
the cultivation. The highest number of tillers and height of the plant were measured at 50x50 c¢cm plots. The height and number of
tillers and height in 50x50 cm plots were 10 cm and 1.5 times more than CT. Average irrigation supply to SRI and CT was 243.2
mm and 547.3 mm, respectively. It meant that the reduction of irrigation water in SRI plots over CT was estimated to 55.6 %.
Therefore SRI was concluded to have a good enough possibility to be applied in South Korea because it was proven to be more
effective in reduction of irrigation water and crop cultivation compare to the CT.
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Fig. 1 Location of the experimental fields
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Table 1 Monthly rainfall, sunshine duration, and average
air temperature and relative humidity of Chuncheon

in 2010
May | June July | August | September
Temperature (C) 172 | 229 | 255 26.0 20.3
Rainfall (mm) 106.1 | 549 | 2209 | 468.1 448.5
Sunshine duration (hr/month) | 195.0 | 219.8 | 119.0 | 104.4 1415
Relative humidity (%) 63.3 | 67.7 | 772 82.3 79.7

o[, A9 M &
YT FHA] AES AdE Yol $iAg 5}
= (WA 1,873 mHeE, B (N) 37° 55 57", B4 (B) 127°
46" 59" st (Fig. 1). ©] A9 YFA 715 E4&
Holw ¥+ 7|2 114 C, %+ Z=F2 1,513 mm=
] 70 % olAo] 6~ 99 FAFEIL At (Chuncheon
-si, 2010). AF7IRFERHS] € Bt 2=, e I dRA]
7&3 Table 1;,]. 71—1—,} o:]:rLcH/\Px]Oﬂp,] l-—:&]—7] 501: (JELE)O ﬁ
 18.7£1.0 %9 FE-S x5kl 9lo, f71EEF (Organic
matter, OM) 2.5£0.03 %, Z% 4.620.2 cmol/kg, TF1Yls
1.74£0.3 cmol/kg, Z%E 0.28+0.1 cmol/kg ¥ pH 6.1£0.2¢1
FE (B 494 %, HE 358 %, AE 14.8 %)= BA IS
9t = Eoko] IR AW e AR Yepict
(NIER, 2008).
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Fig. 2 Layout of conventional (CT) and SRI plots
Table 3 Comparison between the major SRI and conventional practices
Practice Age of seedlings (days) |Transplants per hill| Spacing (cm) |Planting density per m Water management Weed management
SRI 10-15 1 30%30 to 50x50 4t016 Intermittent irrigation | Manual weeding 3 times
Conventional practice 20-30 3to4 30x15 about 60 to 130 Continuous flooding Herbicides

Table 2 Agricultural activities during the study period

2010 Agricultural activities Remarks

Conventional : box raising seedling
April 16 Seeding SRI : 200 port plastic tray (30X60 cm),
one seed/port

Plowing and basal | N-Py05-K:0

May 15 fertilization 110-45-57 (kg/ha)
Conventional : three to four plants/hill
Mav 21 Uprooting and (30x15 cm)
} transplanting SRI : one plant/hill (30%30 cm, 40x40
cm, 50X50 cm)
September 15 Harvest
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height 10 4
{cm) g

35
Day
Fig. 8 Development of seedling of CT and SRI after seeding
in plastic trays

Fig. 4 Comparision of CT and SRI seeding at 35 days after
seeding and before transplanting
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Fig. 5 No, of tillers and height of rice in CT plot 1, 2
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Fig. 6 No, of tillers and height of rice in SRI plot 5, 6 (30x30 cm)
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Fig. 7 No. of tillers and height of rice in SRI plot 3, 4 (40X 40 cm)
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Fig. 8 No, of tillers and height of rice in SRI plot 1, 2 (50X 50 cm)
o A = AL =] i
A719) He A% O Zrlels Heke BYon, Hosl 5 19 cm, 98423 cm 18]3 10142.1 cm® SRI AJ@Zol|A

2 219 w7 olF 569%9l 749 16%E 71HoR Hugs
Uelioich, Table 4 2 ® A4l SRI AIHEO|H )

Hel4 9 wzy) WelE Hatslel e 202 By 3|
SRI AFEY 2% D oi=s)7h AAHOR £ e 6Y

t} 33, SRI 30%30 cm, SRI 40x40 cm 9 SRI 50%50 cm
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Table 4, No, of tillers and height of rice in CT and SRI

bate | 9 6.8 6.11 6.15 6. 20 6.25 6. 30 7.8 7.16 8.4
Treatment
SRI _
S50 e 4 8 12 16 18 19 21 92 34 35
SRI
4 9 12 16 18 19 20 22 30 30
# of Tillers 40%40 cm
(each) SRI _ _
2030 em 5 10 13 15 17 18 20 21 % %
20415 em 4 5 8 11 15 17 19 22 24 23
SRI ) e . -
s e 22 30 35 42 47 55 62 75 79 101
, SR 21 2 34 10 16 54 62 73 78 %
Plant height 40%40 cm
(cm) SRI
2030 em 21 2 34 40 46 54 61 72 76 94
30;12 o 18 27 29 32 44 52 57 60 74 92
# @ =0 715 ROl SRI 50%50 cm AJ@Zo|A9] ZEAS0] 7}
o5 ZF ghkel 718 oF 4= o} (p<0.01). 24 A Y gk &=
1 gk SRI Al 20|42 3FE B3loH (p<0.01), SRI¢| #+4
g 27h mapel wla A Low o £& 4XZ Uehielh
i 60 - = —
2 50 AAHOZE SRI AlFZOA AaA} S48 B84 U HA
S 40
& a3 717} 7P =2 3SR, o] daks 2] oE A4
is AeloAl SRI Al BE Aufjste] AalAeE Ed4 L
. 7] B4 A AQAARTE 7P 2 AN TR w2 3
. Hol A} FUst o2 YeRdtt (Thakur et al,, 2010).
% 4 3 -2 1 0 1 z 3 4 T3 O]YA AAAT WSS v B4 9 Balidat
Residual - - -
. 9lo] o FEnpdolela B st ATl Xk} (Satyanarayana,
. ® . .. 2005).
2 .
g . o o0 . . 3. Es E L AT AMF
! e ¢ * * hd . * ¢
=
g . 7t BHES 4+E
. LX) _ - -
" . L . 2 o] AgE 5SS (HPA7H 21 71X ARt
) R .e A oig gotry] 9 A7Iikset 1A 0E AlRE A
. . - _ -
4 ) alof FUERe] SUE BABATE UGS FUSA A
* - -7 =
WL . ' ' .. . ' T U8 7120 AAHLE Hlel= AR YEehtor
! 5 10 18 2 & i # (Table 5), =W s9&r =AY (HA=Hd) = FARSH

Observation order
Fig. 9 Normal probability plot (a) and residual plot (b)
about height of plant in CT and SRI

o7 Yehton (p<0.01), Tukey's AFZHAL o]8alo] 2
A5t Ao A 7z} QIRTEe] 2jol7t Q= AeE et 7H

L

54

[e]
AIE Hol A8z ARgsl=g 2 Aol Q= Aoz
ettt (Jung, 2006; RDA, 2008).



. /‘R_]u]

Flot

uHeA - 2§

118t -

e

48] . wp]

. 250

Ho

Table 5 Comparison of irrigation water quality

Water quality Standard range .Watel.ﬁ quality O.f This study
index Korea Japan 11’}21gat10(n water 1)n (1=6)
orea (average
pH 6.0~85 | 6.0~75 7.8 7.240.1
BOD (mg/L) <8 <8 - 1.6+1.1
COD (mg/L) <8 <6 4.5 4.910.8
SS (mg/L) <100 <100 - 16.1£3.3
DO (mg/L) >2 >5 9.4 8.410.2
T-N (mg/L) - <1 2.269 2.067+0.1
T-P (mg/L) - - 0.055 0.084£0.01
EC (dS/m) - 0.123 0.109£0.01

Table 6 Irrigation requirement during irrigation period in
South Korea

Contents Quantity of water Remarks
(mm)
Rainfall during irrigation period 650
Available rainfall 455 650 mm < 0.7 (70 %)
Pan evaporation 500 440~ 550 mm
Trapsmrahon & 875 500 mm X 175
Evaporation water surface
Percolation 650
Imgatlon = Transpiration + Evaporation +  Percolation
requirement water surface
(1,525 mm) = (494 mm + 381 mm) + (650 mm)

% Net duty of water (1,070 mm)
=Irrigation requirement (1,525 mm)— Available rainfall (455 mm)

Table 7 Effect of SRI on irrigation water use efficiency

Treatment Rainfall (mm) Irrigation (mm) IWUE (kg/m®)’
CT 1298.5 547.3 0.98
SRI 1298.5 243.2 1.84

* IWUE: quantity of yield/water irrigated

25 A5t 2= A AeEe 25| flel st
o} =1 Aufo] Zagt W= AGE, AVEE o 2olE
Holil glov, Ao R 49 FbH ZARETE 359
7] AAFste] 99 Aol FESHA Hot WigS e A5
A wheh A7 BiERE @ol Holal glom 549 Fdke o]
7o A ow g ko 52 WisH ==, o] X719
W] BreAlde] i Ao o]§E7]% gkt (Han, 2003).
HlEAL 717FEetel QoA dutd o wofsor & B T 4
]’\ of| A =of|A] o] gEl= HE (895 available rainfall)
U 2] REaeefo] WGl OH gettt. S-ejuet o
lot/\} (ol oAl Hagt WS Table 63 Zom 3
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SrgolA a7k ARt ghos gk 1,100 mm B
7b =} (RDA, 2000). SHATE, & A717Hg<t W71 74
g2 AAE 7“’1“*4 ok 2HH Aol dgsl= 1,200 mm 4
T2 w2 okol et e AqIibEst THAIFEAA A
B3t IRERe. oF 550 mm AER 4QEgoH o] 77kE

e} Bt At % 5.5£1.3 mn/d2 ZH=3{ch
ol % 59 23%UelA 250”4%1 &0 A= A
210 mm 141944 AEAQL 7397t Slglen, olof ZiE

Sh= SRI A[9329] 7% }—?— }ﬂurﬂ =0] nf=7] ] 23t 549
304 o]F& =0 WHE ARGt A Sk AlQlgt
Y 9 SRI AIFZONA S Bt WES AR 27 36 ton
(547.3 mm)Z}t 16 ton (243.2 mm)2E A=E 2™ (Table
7), WhEs A7ES Wt 55.6 %R ALo2E APE o] THE-
S5 Aol glo] SRI HAul7} ol wlsf aupAl Ho=
LERgTE o]#fgt Av= Zhao et al. (2010)2] A+A3} (B4
& 57.2 %)% AR 2= vepth 12a We AMSEE
(Irrigation water use efficiency, IWUE)% SRIZ} 1.84 kg/m’,
Bl ¢ 0.98 kg/m’= SRIZF B3 tju] 88 % o F7I%t
AoE A= QlTt.

v. 2 &

=W SRl A& 7Fs Bl ek A5 seet Av &
3 9 SRI A|FZo|Ao] B I8 ARgeRS 7zt
(547.3 mm)T 16 ton (243.2 mm)O& AZEglon I8
5 AL W 556 %8 ACE AAE|e] L8 7l
1ol SRI HAul7} Hegol e AapAl Ao Uepyitt E
St SRI9| B4 Haol| vlsf 2df 1.58) o4, He] A7)+
o F 10 em w2 FAE Yol HAA SR SR HAY]
uf7b sy Aufol] wja) S<doF 9 ZEA S| Qo] ¢ ant
A2l ZoR FAEch odt AANE vjRe] & of %LH
o4l SRI BleARE A48 = 9= 7o) $83] S A
2 wokEc) shur AEEt £k A W FulAZRe Hfiﬁ
A AEARD A7t Fasi.,

o] =HE NI0IE FH5olEgAl FolEaTel o
JH|E 2| Yuto} S8E]gj o o]d] Z1e ZA= L)
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