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Abstract

Rice is the main food crop for more than half of the world's population. The modern farming focuses on
increasing high productivity per area. Therefore, quite a lot of chemical fertilizers and chemicals are used. As a
result, the cost of rice production is higher. But there is a new way of growing rice, namely, elaborate farming or
the system of rice intensification (SRI), a system to increase rice productivity that relies on the principle of
transplanting when the rice plants are young. Plant one plant per hole. Water management between dry and wet
Use organic fertilizers and no chemicals. This is a rice plantation that has the potential to increase productivity per
rai high. Use less production costs and reduce the use of chemicals in rice fields. Rice cultivation in SRI has the
potential to increase yields up to 2,400 kg/rai. For Thailand, SRI method has begun in different areas. Rice yields
are highly variation and less than other countries. SRI planting can reduce the cost of rice production in 4 production
factors: 1) 90% reduction in seed per planting area 2) 30% reduction in chemical fertilizer application (20 kg per
rai), but add organic fertilizer 15% (10 kg/rai), 3) the amount of water used was reduced by 43%, and 4) the yield
was increased by 45-61% from using a planting spacing wider than 20x20 cm and planting 1 plant/hole. SRI found
that the investment was 2% less than that of traditional transplanting method (TTM). SRI method reduces the cost
of rice production more TTM. It is also a planting method that can create a balance and safety for the rice
production system throughout the food chain.
Keywords: New rice planting method, organic rice, single-transplanting, transplanting rice
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Hymiliatusumsnanin fo wendndelsm F1naun1wen fnsuuideuasiad mmmauﬁﬂuq@,uﬁd WAz
ndunsTnquuiivuasdunse 1udu Jgmiinanlasiamznandadelsm aunsoudlldlngfinnsananumnzas
VRSPERRANGT Fadusmmuannuvuiudureduiivsevtefiud (Karim et al, 1992; Banik et al., 1997) AMuWUILLLT
11NrINAAMNEINITalUNISLANNG (Uphoff, 2003) FeavdananonisoensImarnsadIaudning nMTansEeTEUU
msUgnimngauanunsaiunandnuesiniligsiuld Bmsugndnuuusedn (The system of rice intensification, SR
viemsugndmsuieafuiinmsugnimanwuumildsindnnisinmslustasgn fe wergmaianimwadonlmiliide
somsuansnenmesiuimeafiudl dusmawisunduaziendidietmengdaion (8-12 %) Bnstnndwgnuuy
3 L wnun1stnen Uqﬂwﬁnﬁuﬁiawqu ﬁzazﬁwdwwquﬁmﬁu LLazﬁﬂ15%’@1fﬂﬁvhwﬁﬁu§wszmm 1-2 Ll wudlang way
UaoslvimihAuuisuaziJonaduiuaunssiafeszoznousensadniios hinansivfivlagitna 14edunad laildansed
fdndmgits Seszuuugnuuy SRIliannsnannsldsuumdaiuslduinniinds Ussvdnduadaiug Ussndniily
nsdan aniuilunsnnnd dwaldfudnsyivinsausassuldmely 3 Sundmniine unnvdeldneley
ooney rulvyuduss mugafunnnt 2 wes nnudeseduniailfaunsamensdssdiduldinn was
nsmdniivilaiemszitesinsynineneda (Uphoff, 2007, Shukla et al., 2016) et ’“a%'mﬁmmﬁﬂgnﬁwmmu
adanmundoulmilfidoronisuansdnenmvssiud1ilasnisugndnuuudsede dnasaunsafiunandavosd1li
auldsnTivils unenudiddnunumannmuidefieduduiinisugniiade SR haansaifiumendaléinn laglidos
Tdasonsnamfsduaniy ussduwummidsfiaunsolfidunadenlunisugninfiossuldmnsauvanwitug
Ugnuesisiaz gy uazdaaunsnandnfiiuiesanudasndorernan fuilaa uazdwindonsie

1. uannrsufjiivesszuuntasdadnauuulszdn (The system of rice intensification; SR)
JEUUNSNNANEATT SR "LmﬁmaiwmummmaEJﬂu‘Lummﬂamimeawamnlmamauawmmm wnil
msdnszuveneRliuidutn fu uazd nandnerauiiudu 1,280-1,600 Alansu/ls widesnnndiild asufsadwieluil

1) dredundnvazenytion
redusouiionny 8-12 Ju niefluidn q aedluunseenanudatn dudninsiisduueeduaguesun
youwaddeasansialdeguminiiiniinmagniundifiuingt uioeigsn 3-6 #Uai unsiauIvessUUTINLAY
nsrAuNsUANYe wavdwmaldnanmlunisndnnuaazanas (Menete et al. 2008; Pasuquin et al., 2008) (Figure 1A)

2) Unanigsdufien
Ugnsiundiiazeiu wnunisugnidunszqn 9 az 3-4 fu visannniniueeeiideusiiy (Luaﬂaﬂmuﬂamma 5 fiu
Fusauiy snusasd sy iy muJuﬂmmmmﬂuﬂumamwunaﬂﬂaﬂmszjwwwum@mil,l,mmmi 1 uay
wagmn) (San-oh et al., 2004) (Figure 1B)

3) swezugnning
MvuaszezUanlininendiseezUanuun 20x20 LwURLIAT 30 25x25 WURAWAT 138 30x30 wufwns Ldden
viegnnaafiolilfsrszseviausiuguiionnuazmnlumsgnity drsandiuauiuiialneyusserrnadielinnaidule
(Thakur et al., 2010) (Figure 1C)

4) TdUedunid
swewnsdmiuautnluszuunsndatkuy SRIWuNsledunsd \iesan szuunsudndiauuy SR %
HANGNE mwﬂummmamLmuaﬁmmﬂumuwm’bﬁlﬂ ﬂumamﬂﬂmwaﬂaﬂLLaVUaJvmﬂavuiﬂiqaiwqwmwwiwiwﬂW%
Lﬁ]izumﬂﬂmﬂm SN‘Uaﬂaﬂﬁ]uﬂaaamimmﬂmmmwﬂam”l,ﬂslusuawanamﬂumuwﬂmﬁuﬂsﬂwumﬂLmaqmmiu
110 iﬂﬂmumawauyimmLLiﬂmmmmmﬁmmimﬂﬂﬂmuﬂLLaUQHﬂaﬂlmm (Yang et al., 2004) (Figure 1D)

5) msnruauEuUULsEaUDen
routarsaiosmasUdesliituuuiaduiuden uwiliiudosdemutulsvanm 1-2 wuiwnsegwaiiae 7
Huuilnsy $rlalafiend ‘mﬂ%’ﬂ’;hﬂé’aq”[ﬁif’l%Lﬂ%zylﬁuimléfﬁm"l UaTNMIANNTNAWONTLAUINDINALALALATI LAz
Lﬂjaaublﬂﬁé:uﬁ’lﬁﬂﬁi’lﬂ%/’]’NE]ﬂEJ’]’JE]E]ﬂIULﬁE]WWEﬂWﬁ Lm'mﬂagﬁluﬁﬁ’mﬁﬁ’na%ﬂaqqamLﬁﬂ 7 \legnoondlauaniIAu
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linisdsemnslugmisuazlugnsuniu (Yang et al., 2004; Suryavanshi et al., 2013) (Figure 1E)

6) N1IAIVAIYNVAIBUIINUA
fdmiaivadausnndagn 10-12 Yu uazdn 14 Su msridntaiaBnads deuiidnagaquituild mstinisiidn
Fofiaenation 3 ads madanslifuduinasuiaduiuhlitfefiaunn Wevililififaiy wnfunasinsmdaie
Ll Swiinugsemsiududn 1asesihidaduiivuuunalnie 4 Boni asamyu Fdduvaziivihnsidaivfivezdums
wsruAululud drefinenidluiu uazsnfefivagnaodulondndmivduin fui 113 Waailumsidatuiie 10
fu mshdnfeivudazadmioifiunandnd1nldds 400 Alansu/ls mauwndesveswnniinluannsthdsiliAafedin
BanelmAnanufertullutuussemea viliflandoudu dufumehuuuy SR adumssnwandeumszlidnily

WAswannsnaiwlini (Suryavanshi et al.,, 2013) (Figure 1F)

A: Transplanting young seedling B: Single seedling per hill C: Wider spacing
SRI : age of seedling M 8-15 days SRI : number of seedling I 1 plant/hill SRI : More space per hill [ 30x30-50x50 cm

20-30 days 3-5 plants/hill 25425 cm

D: Organic fertilizer application E: Moist and unflooded water management r. eed management by rotary weeder
sri: M organic fertilizer : compost regime

srI: rotary weeder
chemical fertilizer

SRl : [ Alternate wetting and drying (AWD) herbicides
Continuous flooding

AL
1 I

Before transplanting rice: ‘ e i1 5 M ? Intermittent drying soilf

Figure 1 The system of rice intensification (SRI) principles and practices

Sources: Panomjan et al. (2010)

2. UNUIMNYBITEUUNITHEATIILUY SRI AaN15La3ayiulauaziananuasing

defiaaniannnnsugnin Ae nandn agsiregslsdaginlidudilinandngsqn desfiansanainms
3 gAulnveeIRUTENaUTDIHANAR LA T1UIUNLBADAL T1UIUTIIROND TIUILLAARDTI HANAR dhudniude
(@wadn) N1sdanisugninameszuunisudndauuy SREJunsdanisaninwndeslivuizausdenisiasyivlnves
Futnielsuinuansdnenmilunmsainsesdusznevvestandnldogiadud Fsnsugninsmessuunmsuaadiouuy SR
funumsenaiyiiulavesiy waenssuiunsdanisugninssuudeiolud

1 Y ¥ = [ g
1) drelidatinsuannienindu

o 1% v 1% Y o & . o v 1% Y] A [T

\Wesanmsdedunarvagaudaudn (Early transplanting) nd3191nMNZNA (ANNAN) 8-10 Tu n3eneau 15 Tu fiu
nananunsanadalasansuazldsunansenudenisasyiuladesnindundifiietguin Siurundesedu(ne) was 30 fu
wiiannsaLiingsula 50-70 fu mniin1sian1siuia (Uphoff, 2003; Uphoff, 2007) wagitugtiudagiugasidneninly
MIuanNaAaiueig 1w nsnaaeslgndideszuunisudnd1anuy SRI ves Latif et al. (2005) 19413 5 Wugdudnaniug
8188 3 Wug (BRRI dhan 28, BRRI dhan 35 uag BRRI dhan 36) uariugengend 2 ug (BRRI dhan 29 uay BRRI Hybrid
dhan 1) wuin WuginnevauewieszuunsHaniILuY SRI tnefinsuannegegn Snuwaniulies warlinandngean
(7.30 su/vgnm13) fie 91augensend BRRI dhan 29 waglilidudnaiuguay
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3’lﬂ°U'1’J‘VanﬂG]’JEJi vunsnand1auuy SR dnsiaiauduled Snsusinszanevessndausiseduaudn 0-20
Wwuiins niufiafu Ysinawazdudnvessindeduinnniiisnsyiunduuuuunialy (Longxing et al., 2002) s¥uu
snfluinszaelinhasazvoulvasgléfulddndmaliinisBanmefuoymeduldd WeSsuiisunsiainzvessinlag
Fnnussisildasusudnsenau wuirnsuandrauuu SRI THusedis 53 Alansu dnvasusiudn 1 fu/mqu Fannniy
mﬂ%uiaﬁqﬁu%aﬁﬂgﬂLLuumiﬁwmﬁmﬂﬁ Feldussradios 28 Alandu iienoududn 3 Au/vmau (Uphoff, 1999) n13
Ugndnaiites 1 du/mau dudnessigivlaldegimaiuiennldiuuas sinevnsetiadiud ssuusnusinszaneldd
liiAansuiugesnemmsegnatunsugnin 3-4 du/mqu Sssruusnagiiuiu uasiinisunsugudstutuiogadaii
LLﬁ%LLﬁﬁﬂﬁﬁagﬁlﬂﬁa’Jﬁﬂ WuRefunseiugaaduvesiuiieiiasgdulaluwdi (Stoop et al., 2002)

3) dadsulidudnafinnugs uasiuiluiingedu

Longxing uazAaig (2002) dmaaasgnimiluanmdsai uagliduh fedundifiesiufe uarlfszerugnnis
muAEmsUgnimuuy SR wut makdaduuy SR silvdEtuiludmiunsdueneiuasiosnimsugndnuuuiin
il wivseAnsamvssituiiludmiunisduasesiuasivesifusiganiinisugndnuuutndwialuussua 7%
venniu Smuinduiniugnluaninlidnifnisnsseimeduislufissduaugs 50 wag 100 wufms dwali
IFuuasedrafiufigeninanimdah Wonselinneiasemsiiléanmsdunsieiuas uasnsdsiisasomsazands
529917 viFeusiusiansermsiingaanululu dviu nulu wudn mswdndauuy SR dwalsiiuSinuamsevnsiazasludou
#1499 Iun adlulawnsn ansazaneinna warlulasiunnninsugnuuuiinditalulunn q duvesiudn (Sho-hua
et al., 2002)

4) unandnuastnnligedu

89 INN15UgNT1e 8T UUNSHAATIILUY SRI asadaiaiunisiaTyiiulavessin iindssansaimnis
Fumsiziuas Fainisavanenmsludiusiing q vesity Tnslawzaiuvesesriusznounandnsng q duandly Table 1 34
LLamﬁhLaﬁamanwamamﬁﬁnﬁﬂqﬂﬁwﬁ% SRI Wisuiieufumsudndnsedsnisvhuisuuuiall 910 10 Usewa wut lu
nﬂﬁuﬁwawﬁmaﬁnﬁﬂqﬂéf’wizw SR Ejﬂﬂd?ﬂ?ﬁﬂ@ﬂﬁ?&ﬁ%ﬂ’lﬁﬁ’m’lﬁ’]LLUUVQlIJ’Jl‘U (Thakur et al., 2014; Shukla et al.,
2016) Armanntesvewananlunsariuiiszunnaneiuly ﬁgqﬁﬁuagiﬁwﬁmmﬁuﬁ}ﬁnLLasaﬂWWLLamﬁamﬁﬁﬁnﬁ%’u IGE
n15Uand1aukuy SR Feddlimsazautminuiludusing q vesdud Ieun d1du nulu Tu wazdensn iszernns
WiAulamdsnaenuuanssiusenly msUgninnuuiuAeIfesTazdgniiniis (30x30 uaz 40x40 lwuRing) T
NaNARLRAETIgININTzEEda (20x20 WwuRlums) Taensugnaneszey 40x40 WwuRlims (Panomjan et al,, 2010)

Table 1 Effects of rice management practices on yield-contributing characters

Management  Ave. panicle Panicles  Ave. panicle Spikelet Filled 1000 grain
practice (number/hill) (m?) length (cm)  (number/panicle)  Spikelets (%) weight (g)
SRI 16.9 439.5 22.5 151.6 89.6 24.7
SMP 6.9 355.2 18.7 107.9 79.3 24.0
LSD .05 35 61.6 2.3 12.9 5.1 0.2

Note: SRI = The system of rice intensification with alternate wetting and drying (AWD) water management,
SMP = Standard management practices with continuous flooding
Sources: Thakur et al. (2014)

5) Uszudaitlddusunsugndnn
nsUgnindesruunanand1auuy SR 9aeliiinsldihdmsunsugninianas 99n38nmsvhuaduuuun
mméfaqmﬂ‘ﬁﬁwaﬁnﬁﬂqﬂ@f’;&ﬁzwﬂﬁmémsﬁmwu SRI ansnsaulseantdifu 3 924 (Sato, 2006) sl

5.1) SyurmasENRUAMTUNNIANNGD Feansldtin 800-1,000 ANUIANLUAT/ABNAS

5.2) szpzdnduarndsnisting (25-30 Jundamzndn) fosnsléih 2,000-3,000 NUIANLUAT/ABNAS

5.3) svezmanasyivlamedduarlu Wussesdiinsusesliudonuazuaduiull aansaannisldihann

nsUaeelinhudauaniite 40%
Tudszmeduldmaansgndseszuutgnuuy SR wWisuisufussuudgnuuudnsdinly wuin 4ndivgnene
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sEUUURNLUL SR danudumiudenuuiauds ssuusindanudesnisiduianadudin 1 wazln 2 wiadv 6.10 uag
45.85% suanulagleuiguiulneuninmsuinisuandiemessuy SR (Xiaoyun et al., 2005) Wuldgariu Uphoff
(2007) srenuihnsugndradieldfinsiiuinbivinuduuusedissaansaussndaile 25-50%

6) AANITHNANVBIAULID
LﬁawmmsﬂqﬂéﬁnﬁwﬁwumﬁwamLLU‘U SRI deNaliszuUTINVesduduse wazuanvuaunn vlranduudaulsae
LATAUNIUADANINILINA DL HN13nauanas feseestu Figure 3 fé’fuﬁﬁnﬁﬂf_]ﬂé”a&Jizuumswammu SRI laifinsinau
Mé’qmﬂﬁﬁwwqiﬁrﬁuﬁmhu Lwi%'nﬁhﬂé’ﬂQﬂé”;ﬁ%ﬁmdné{uéﬁ’nﬁﬂé’uﬁy’qLuJaﬂ (Uphoof, 2007)

7) Uszndauannug

nsUgndundiins 1 du/mauuasldszezugniinte dwalidwumdeiugildlunisinzndranas Shukla uay
A (2016) Maapalgndmesyuy SR fantunmsdanisthsswinsameluussmaduio wuh Saswdeiugiflivgn
4102858 UU SR WU 7 Alansu/ienans s?jdﬁ@EJﬂ’j’]ﬂ’]iUQﬂLLUU‘fjﬂﬁ’]ﬂb’J‘lﬂu’m (68 Alansu/Lenang) L UREINUNIS
Vnawes Verzola (2005) laugndnaseszuu SR Tdwdniuglunisugniies 5-10 Alansu/ienas deaniinisugnuuy
ﬁﬂﬁwﬂasﬁﬂ%mﬁmﬁuﬁf 40 Alansu/enas waznisugnuuunituldidaiiugastia 100 Alansu/enas lwiuesdeaiu
N1INAABVBY Panomijan wazAne (2021) L:uﬁmﬁuﬁfﬁﬁnﬁmﬁaqﬁﬂqﬂﬁwizw SRI Usgndawdaiuglaunnnindsnisuan
wuuwImlagaun 2 Wi wazuelaeldsaniun 3 win (Table 3)

8) aAfuNUNTHER

Funumsugnimanlvgazidusdaussoudmiunsing msmdaiaiia Tdde wazfuifen Xiaoyun uaz
Anly (2005) lavand1isiessuudanuuu SR Tudsewmeaiu wudn mmm‘diw%LLiwuié'f(?lgdLL@iL%:uﬂqﬂﬁ]uﬁuﬁm?{m
NANAR 9-11 AU LWULABIAUNTIINAABIUDY Sato (2006) ﬁm’mdmﬁﬂqﬂ%”mmu SRI mmmaméfuv!umiwﬁm LLazLﬁu
iﬂﬂlﬁﬁ%ﬂﬁulﬁaLU%BULﬁBUﬁUﬂ’]SﬂQﬂ%’]’JLLUUfjﬂGﬁ)’]ﬁL’JVLU Tnen1sugndnauuy SR aunsaannisldudniugla 90% an
n1slddeiniinazansiadl 50% (Shukla et al., 2016) (Table 2) LLﬁSQﬂﬂﬂﬂiﬂﬁU@LLa ANdusanN1UgNuarn1sIn
anmuwandeslimngautududrlildinnige suiniasyduialdflinandniagdu deRnuseldaviudansugn
F1eszu SR aunsavinliinnsnsiiseldifisgeduia 500 WewSsuiiteuiuiBnisugninuuudy q (Panomjan et
al, 2021) (Table 3) waznsindntuiialaonisldinsosilona (DUNYW) wnUNIIAITRTenyaIile nien1sldansiadl
A1UNT0ANFUYUNITNER wazifinseldlFuninunsunniusngne (Uprety, 2006)

Table 2 The cultivation cost of SRI and Conventional paddy methods (n=60)

Cultivation practices Expenditure (Rs or INR) Differentiation

SRI method Conventional method (%)

1. Seedrate 60 600 90
2. Nursery management 168 1,250 87
3. Land preparation 1,800 1,800 0
4. Transplanting management 1,200 2,400 50
5. Fertilizer management 1,260 3,240 61
6. Weed management 600 2,500 76
7. Pesticide management 450 3,000 85
8. Harvesting 1,500 1,500 0
Total 7,038 16,290 57

Sources: Shukla et al. (2016)

9) YreinwanInIIAGON
nsugninadeszuunesdeuuy SRI wimslientnumunislitewns Sedamalflasadeaiuity ulasgn
frlaivdesliAnanmiwhadsteiestuuiu 4 aunsaifieendaulituiu iiufanssuqdunisluiu annisanddos
Fafiiny Jafninnstesaaevesdurieingluanwiliifioondiau waznsugnuuy SR lifimsldansididntuiis vie
Angiey Faelanusinamsuuideu waznsnnswesansivlusssuani (Uphoff, 2003; Uphoff, 2007) (Figure 2)
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Table 3 Comparison of the cost per area to produce Sang Yod rice between manual transplanting and

transplanting machine methods under organic production system

Cost per area to produce rice” TT™Y RTM SRI
(THB/rai) (THB/rai) (THB/rai)
1. Field preparation 350 350 350
Seedbed and transplanting seedling 2,400 1,600 2,400
3. Seed (31 THB/kg) 155 310 93
(5 kg/rai) (10 kg/rai) (5 kg/rai)
4. Weed management (a person/day) 400 400 400
5. Compost and fermented bio-extract (a person/2 times) 800 800 800
6. Fuel diesel (2 times; field preparation and harvesting periods) 750 750 750
7. Harvesting machine rent (THD/day) 500 500 500
8. Tractor rent (THB/day) 200 200 200
Total cost 5,555 4,910 5,493

Note:" The survey data have been analyzed weighted mean, a total 10 randomly selected farmers were interviewed between normal
transplanting rice and rice transplanting machine. # Traditional transplanting method (TTM); Rice transplanting machine (RTM); The
system of rice intensification (SRI).

Sources: Panomjan et al. (2021)

Higher and better
quality yields by up
to 50%

Methane
and often more

emissions reduced
by up to 70%

Larger and better)
// grains

Improved plant

7 f growth TN
Vel Improved
I A= resilience
5 against pests, diseases,

=N storms, droughts, extrame
temperatures

Improved soil
quality /\

\ / / : Reduced water
\ ncreases s
. i consumption by

sequestration 30-50%

Seed reduced N T - Improved root

by 80-90% VS system
Figure 2 Effects of SRI production on productivity and environment
Sources: McCallum (2022)

agduasdalauauus

msUgninuuulszdntisandunuanlisislunsnand1nlde 13.28% WerSouiisuiuisnnsugauuuud
#tlu Tawanansoanaiudaiug 80-90% annsldteind 30% annslih 30-50% whedisuususoiiuiianasusidunis
Famstadenmswaaivlddnilulddusunsesyivinedefiussans amdwalinandnfintuis 50% wenaintu
syUUNSHARLUY SR Tsdwmaliszuudndeundusanniu aadymmeindy Wugunmduannisiildlesunid
iindiinannsueulneenled anUsmaufadinunudndlildinstahnaeangugninmedinsemuauihuuuuiady
Wen dewaliusinaividluundniiviinadesas ssuudgninuuu SR Faduguuuumsugndmiivangdmsuinuasnsd
fiftufivunedn 5-10 15 ensdanisuazquadudnaldedaiaie suvdnnisuaziunufoRvesseuunisugniuy SRI
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