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Existing rice production and guideline for development in
rainfed and irrigated area of Uttradit province
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ABSTRACT: The objectives of this study were to investigate the existing rice production condition, problem and
guideline for development of rice production in irrigated and rainfed area of Uttradit province. The participatory rural
appraisal (PRA) was the main method for this study and data were collected by interviewing key informants (KIs),
focus group discussion and participatory workshop. This study was conducted in 2013/14 growing season. The results
revealed that in irrigated area, the farmers growing rice for sale and household income. Almost farmers in irrigated
area grew rice by broadcast wet-seeded rice and gave rice yield range from 700-1,100 kg./rai. The input costs for
rice farming in irrigated area about 3,620-6,535 bath/rai (not including land rent). For the rainfed area, the farmers
growing rice for household consumption and food security. Most farmers in rainfed area grew rice by transplanting
and gave rice yield range from 360-500 kg/rai. The input costs for rice farming in rainfed area about 3,180-4,725
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bath/rai which less than irrigated area. The problem of rice farming can be categorized into 3 groups as following,
1) problems that are caused by the environment and physical characteristics of land, 2) problem that are caused by
production techniques and 3) problems that were brought about by government policies and market mechanism. The
guideline for development in irrigated area from this study are as following: promoting adaptation of appropriate rice
production for reduce cost and chemical pesticide to the farmers, promoting creation of group setting and included
rice plot for management to the farmers, capacity and knowledge building about biological control for replacement
chemical pesticide to the farmers, and development of farmer networks and create quality rice markets at the local
and national levels. For rainfed area, the guideline for development from this study consist of, the development
of small water source in the farm land, capacity building and knowledge promoting to farmers in rice production
system to adapt to climate change, drought tolerance, production cost reduction and high yield such as system of
rice intensification, and knowledge promoting to farmer about biological control for replacement chemical pesticide.

Keywords: rice production, production cost, rice farming problem, Uttradit province
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Table 1 Rice production characteristics in the target area

Rice production factors

Ban Koke District (Rainfed area)

Pichai and Tron District (Irrigated area)

Rice cultivation land
land in the district

Objective of rice farming Consumption and sale
Rice framing area/ household Less than 5 rai
Rice farming as main income No

source/ commercial farming

Rice varieties

Estimated at 20 percent of agricultural

Glutinous rice: RD. 6, RD. 10,

More than 90 percent of agricultural land
in the district

Sale and consumption

Start from 15 rai and above

Main commercial crop and main income of
the district’'s population

Rice: Phatumthani 1, Chainat 1, Phisanulok

Sanpahtong, Siw Maechan highland rice 2, Supanburi 1, Supanburi 90

Farming practice
between mountains;

Highland rice in highland areas

Labor in Rice farming Mainly human

Seed rate (kg/rai) 10-15 kg/rai

Fertilizer application
15-15-15 at 25-50 kg/rai
Pest control and eradication

and diseases
Number of crops/year Once (in-season)

Water sources for rice farming Rain

Transplanting on valley plain paddies

Chemical fertilizer formula 46-0-0 and

Chemical pest control; weeds, insects

Broadcasting = 80 percent
Transplanting 10 percent

Direct seeding 5 percent
Parachuting 5 percent

Mainly machine

20-30 kg/rai for broadcasting
pre-germinated seeds

10-15 kg/rai for transplanting,
direct-seeding and parachuting
Chemical fertilizer formula 46-0-0 and
16-20-0 at 50-75 kg/rai

Chemical pest control; weeds, insects and
diseases

Twice
Irrigation (electric water pump)

Yield (kg/rai) 360-500 700-1,100
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Pumping water into paddy fields

and water management

Planting (broadcasting,
Land preparation:
transplanting, direct-

A\ 4

Maintenance .
Maintenance

> 1. Spraying herbicide

seeding or parachuting)

1
1
1
1
:
1
! plough and harrow
1
1
1
1
1
1

A 4

2. Spraying insecticide

1
1
1
1
i
1
3. Apply fertilizer :
1
1
1
1
1
1

and disease control

»| Transportation to

|:| = More than 90 percent is outsourced
|:| = Carried out by the farmers

Remark:

the market

Figure 1 Rice cultivation process done by farmers in Pichai and Tron Districts (Irrigated area)
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Table 2 Input cost for rice farming in the target area

WNUNEAT 43 (4) : 643-654 (2558).
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UBannunanan Fmeazdaninans Table 2

Ban Koke District

Pichai and Tron District

Input (Rainfed area) (Irrigated area) Note
Amount (baht/rai) Amount (baht/rai)
1. Land rent - 1,500-3,000 Depending on price of rice
2. Land preparation 600 750 Includes all land preparation: plough and harrow
3. Seeds 250-375 500-750 20-30 kilogram for broadcasting and 10-15
(broadcasting only)  kilogram for transplanting, direct-seeding and
250-375 (direct seeding parachuting.
and parachuting only)  The price for seed in the target area is 25 baht/
kilogram
4. Planting 800-1200 60 (broadcasting) ® Broadcasting at 60 baht/rai
150-170 (direct-seeding) ® Direct-seeding machine at 150-170 baht/rai
1,300-1,500 (transplant-  ® Transplanting machine together with
ing; no need to calculate seedlings (1,300-1,500 baht/rai)
seed cost because itis  ® Parachuting cost 12 baht/tray including
already included) labor (130-150 trays/rai)
15,60-1,800 (parachut-  ® Ban Koke District: 4 laborers/rai/day (wage
ing) is 200-250 baht for Laotian and 300 baht for
Thai labor)
5. Chemical fertilizer 350-800 700-1,200 700-800 baht/bag (50 kilogram)
Pichai and Tron Districts at 50-75 kilogram/rai
Baan Koke District at 25-50 kilogram/rai
6. Chemicals for 150-300 300-450 Chemical and spraying cost is 150 baht/ time.

controlling and

eradicating weed

In Pichai and Tron Districts, spraying is done 2-3
times. In Ban Koke District, spraying is done

1-2 times
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Table 2 Input cost for rice farming in the target area (continued)

Ban Koke District

Pichai and Tron District

Input (Rainfed area) (Irrigated area) Note
Amount (baht/rai) Amount (baht/rai)
7. Insecticide 150-300 450-750 Chemical and spraying cost is 150 baht/time. In
Pichai and Tron Districts, spraying is done 3-5
times. In Ban Koke District, spraying is done 1-2
times
8. Water (irrigation - 100-250 Water cost 250 baht/railcrop season. In areas
with electric pump) that directly receives water or pump from another
household’s field, the cost is 100 baht.
9. Harvesting 580-850 500 ® Harvester cost 500 baht/rai
® |n Ban Koke District, labor is used (2 people/
rai/day; wage is 200-250 baht for Laotian
and 300 baht for Thai labor). Milling
(removing husk) cost 0.50 baht/kilogram
10. Transportation - 120-160 Transportation cost 120-160 bath/rai
11. Other 300 300 Fuel, water and snack for laborers and other
costs not mentioned above
" This input cost figure does not include land rent,
Total 3,180-4,725 3,620-6,535 " which if included the cost would be 5,030-9,535
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ez lunsWAININISNART U4
WRASNS
ﬂtym‘lumi‘ﬁﬁmmmLm:rmnﬂuﬁuﬁl,ﬂﬁ
urnelulanralseniu (Snefiduwaznsan) uas
AN HATUNE Y (anatinuian) wudﬁﬁﬂmm‘ﬁ'
ARIEARINULAZLANFNAUANANINLTUN TS
il dndanguaesiioyn wudiamnsndnls
w3 nguilyun 1o 1) ﬂa;mﬁwﬁmmmn
AN THLIAREULAYANIN BN NI 1
ANTNYRBNIALTILAY fiwion (lawnznneiide
WATATAN) AUIIAAINNGANANYIDT IIALARULN
LazuvAwenanERs (amznnetinlan)
2) ﬁcymé”mﬂmmq’mmﬂﬁﬂmmam 1A nagld
arspiatadndy nsldwmdaiugauaunin/ls
Fugdisentunananlinsemuiuginliane
Ifasn (lenzdneRdunaznsen) PIAAINNS
lunsldieaiinaznsldansiaiindndngiaasing
QNab NM3EUNATBTIAL A LNASARINT FuY1NIg
NANGY WAz 3) ﬁrym'é“w,ﬁmmmﬂu‘ﬁﬂmm@ﬁg

waznalnniImnana Laun AwssiisnAnge :nauaan
w19 (ludunaidalazasaunudn doyuinis
2ALAAULINIUAZTUI SN B NeTTuTAN) Tad
ARNATBNTUNANAR LUsATITIUGITN TIATNAKAR
FNAN waziladaniananisawn (Jandl uazans
a o o o = =3 P2l a ¥ ://
wRMNARARgINT) Winladn doyminisudadnonislu
watatlseny wazaninde fymuazilezifu
Wmamdeuiuaniduunlymndunaniann
ANTNNINNILNINULAZLFLNIDINUN L uluLam
= 4T Al H
gatlsznuaziiiymizastinvion Tuanen st
HuasfifloymiTaen191AL AR UL LAZ LIAIHN NG
nsinens atnelafiay luaninilagiiunng
dl a < dl £ %
wasuwdasanngieiniedulssiaunyionig
wazdenansznusaninanemslidnaziiuEes
QUNYH  MRNGITU ANUTINAS 130 1NV T
INannananswasasanizlania (Global warm-
ing) wazisngnisndieaiiley (El-nino) wazantinyn
(Lanina) (Aawq995, 2550) Taelnfiudaluun
NRN1FANEIRZNLRNINAINBIFLAS (Drought)



652

mnndwﬁwifm (Flood) wazdenanszniisanislgn
%’ﬁq%ﬂué’mmm‘%mLﬁu‘l}mmxmmﬁm
yananiluammassnniiziniglfiasesdng
nauundnlneianizsafiuifeasinlfiToymly
G:@qﬁuﬁﬁmﬂa@mu YT U ER QPR T TE (AT
anadnaldaai e iiantndunadn 1
Toymnlutssifusanana deloymiuazissisu
Famnelunisnandaafinyluituiianunsaiiun
ANTUUALUININNIIWAUINITHART 198115
inemsnesagan @il dAwiuluanratlssni
(ANNANTELAZATAU) WL 1) AITNINITAIETN
Lmﬂmﬂﬂﬁﬁmiﬂi"mvuummam‘ﬁwﬂ'mmvau
Lwaammumumm@m wazannisldansal mmﬂ
LL‘LI‘LIﬂ’W?V]’Wu’WlLﬂu'E]F;IVLmLLﬂ AsFmNAL
A IUNMINUIAN ViTRUNRBANTZAZHN 19 L
wanugdasasdanaliiunuAINaniuianas
AN LAY wazlTe9919TEMINeAUIEUdNLRININ
%uﬂfjﬂmiﬂ@“nLL‘uwdmﬁﬂﬁmmmﬁmmﬁmﬁm
1¥dneay wastinadenagaauluniedanisiai
1nNINNTEETLAR ANNTIEIUTR AFENT LAY
ALY (2553) ‘1'71'1/31m’;‘?ﬁnmﬁ%miﬂ@ﬂﬁmimﬂ%ms
Wiy natindndnadie LaznnstindndneLrsasdng
Tunanralsesniuresssningnannd wudl n1s
ﬂ@ﬂmfmfaﬁm?ﬂﬂmmm@ waziinatmae
\PRadnsiisnuandn Sadia (Rice weed) fiflu
faﬂnwwmﬁmmmmaﬂmmq/mmqmeu@wam
(1 61W) uaziey (28 F) mqu@ﬂﬂmm?ﬂqmmu
winu (172 piw) aeeldadrAtynieaia (P<0.05)
uananifianyin ﬂﬂ?ﬂ@ﬂimﬂlﬁ%ﬂﬁiﬂﬂﬁﬁ%\‘i
wunle uazuunl4iedesdnsnadiuuetialunnsls
NAKARGINIILLNINY uanannil naugnlnens
ma‘ﬁﬂéﬁ?’I\i“lﬁﬁmm’luﬂqi‘lﬁﬁaulwmmﬂ@“ﬂﬁ@ﬂ
ndanisdgnuuundiulagldinatanasiasay
13.64-23.81 VEGEEN 105-110 434 411w 80-95 4
dusunistgnuuundiu wastinannina s (3ae
NG LAZATLY, 2553) Feannisziduganannrinlg
inspansansnsoldslemianniinul gty uay
m@Lﬁm@ummﬁmvlé’mn%uﬁmmm’hqﬁﬂ@uﬂ%
@fgluLLﬂ@qﬂqnz%u@qmemmzﬁqwﬁwﬂﬂ@fﬂu

WNUNEAT 43 (4) : 643-654 (2558).

uwilasseniamnzndn dmiunistlfuszuunisilgn
drannsudnundunistingn visereenfinang
a1aaztinuannisaesszuunstgndounnlszdin
(System of rice intensification; SRI) mﬂi:f—qﬂﬁﬂ%lﬁ
Tuiuflpadsznu nanNN1381Atyre9nnsLlgn
Frauuudszdln Thun Tnandundfinensdes
(Haandn 15 4u) dnansundnsiunanmau wazli
flsvazvinaiiaasldfltesinslunisfuLasuas
ann Ineminlilasilszezvinaszminedusyinannn
25 x 25 04 50 x 50 WURWAT ANAATINTUAIRIN
nstindnlacznaetiaiien 3 Ak latluaurid (e
ABNYTRTjaun) Lﬁmﬁumwgmmwir@mmau
LL@&ﬁﬂ’]‘a‘iz‘]_l’]EI{i’]'ﬂﬂﬂLﬂuﬁ@"]\‘iﬂ deliRuuionay
agluanmilaniAsendnedaanisasnyiuinaeg
G (Stoop et al, 2002; Latif et al., 2005; Sinha and
Talati, 2007; Styger et al., 2011; Mishra et al.,
2012)2) mﬁumulﬁmwmnﬁmc%mzimmemumu
Foadi (wilaslviny) dwsuusunsdnnianisuan vl
mminmﬁunﬂumﬁm%@ {pun vizedndatiad
N3HAR venslLAsadnINANNTINKAT AABAAL
NNFAYLIANANINNNTEAR Faaesinldnnssuszy
nisuaRaInNIstgniuLuduNiunislgniuy
fngianaeninglfimsesdnmnaillldae 3)
WU ANLNWINERING (Capacities building) i
Frupmaflasianizdasnisuanuaznisldansio
Auat Wenaununsldannainadaniseeenis
AANIARINTULUNANHATY (Integrate pest man-
agement; IPM) TagN1sWmRIANLNINAINA9AT
cﬁﬁLﬁumﬂﬂumﬁuLm:rmﬂ?mﬂlﬁ’ﬂ@juﬁuﬁmmﬁiﬁ
ﬁmwmmquﬁuﬁ (wilaailgn) 4) duasunay
atuayuliinisaiuATetIenEAMs LaznIg
zﬁ%‘wmmm”mrﬁ;mmw%\ﬂmzﬁuﬁmﬁ'umzi:ﬁ‘u
dszna drusuluaminsmingy (@1wnatinulan)
Seinmstlgndraiieldlunisiinalusatewiu
MANIReANITIAMNIE LB WS (Food security)
yagtlsemnsluitud faiuuunnelumsiannig
dgndadmiuinemansluginatiaulan fiail 1)
fugsn TR A anaEn lwlsie
uunsarndsasdmitlflunnsinunlussfunia



KHON KAEN AGR. J. 43 (4) : 643-654 (2015).

301 2) WAL ANEANLRNHAINITALINITAAUETN
wazatuayuassanfinelignisdfuszuy
nsdgndananunsndfudadduaninnag
dl a 9/90/ U 1

wWasuulasanizgiieania Mhittas nuseanm
ANLTILAY Tdfununsuanian uazlinanan
-ﬂl é{ Aﬂl val ¥ = o o a

ngeuialiid1aiesnadniunisusinauay

& Iy = =< \

wiaareusaldreansnInsannIanile 1@y
i:uumaﬂ@ﬂ%’ﬁmmuﬂﬁztﬁm (System of rice in-
tensification; SRI) #51891131 n1stlgndanuy
Uszlnanansnivunanandalfiunnndaanistgn
WULLAN (Conventional method) apn13ld1in
WNNZANLAZARAAR RN LN WAL R UL U Ag
@n17zn N8N (Stoop et al., 2002; Uphoff, 2003;
Sinha and Talati, 2007; Satyanarayana
2007) HAHNUNIUABANINHANATN
wlasundasuaziuulsls (Satyanarayana et al.,
2007) AAFUNUNITUAASWLLEINT AnannIs e

et al.,

wanugadlAFeaay 85-90 (Styger et al., 2011)
suvdaaanisldaniuazansiediindndngig
(Satyanarayana et al., 2007) waz Lﬁmiﬁﬂiﬁ'@ﬁﬂ
mmmmwmu (Sinha and Talati, 2007) Wanan
Hefafianeanudn nstgndanuuisediaidnsnig
Anlsanazunasdngivaiiaandy Aa9saunisiasgy
Fulnvesiindundn wazisiinnuudsusannndn
nstgnluszuuing (Chapagain etal., 2011) a7n
398971999 Uphoff (2007) AdaLAszsinanis
dsziunistgninouuulssiinainanuon 11 wa
nstszidivlu 8 Uszima wudn nasugndauuy
Usealaldnanamiintwianans wasfesay 52
(5x19195088% 24-105) annsldtnasadsienas
44 (szwinsFaay 24-60) ﬁuwumm'ﬁmmmmﬁ'ﬂ
i‘@?.lz‘\]” 24 (a‘vmm‘@m” 7-56) LL@VN?W”LMMLWN
Twianans edesenas 128 (3xminsFanng 59-412)
Lufawmunumiﬂqﬂmﬂmxuuﬂﬂm 3) &9LATN
mm;?"l,uﬁlmmmﬁmm:mﬂ%’mﬁqﬁmmﬂﬁ@
NALNUANTANANNNANNNIAAN1IARFNT L ULIHAN
AU (Integrate pest management; IPM)

653

asUuazraiauaLue

aanuanisAns luaieilanuisnagiuanis
Anlasell nsvinunluangaiszniuaesdandn
gRIARTNIRnUsasAndniiaany inwasnsinunll
az 2 A3 Tnaldiuginalallouas Mesesdnnaiu
o = % v 1
M@ﬂLL@:Nﬂ’]ﬂN@@:ﬂ@UﬂW@ (Outsource) N8l
ANTuRanssuNITNIIw Tuanieinisiaunluy
go’ dl o = IS & r_'ll a
wareniangAnen AdnguszasAiienisising
3| o o = 90// Y o Y
handn inwmenavinunazaialaeldiuginglouas
WALl UATUNAN NANAALATAUNUNIINGS
dluangatlszniuazgandnluaniiiy nsnan
¥ Z’/ ’O’ = v
doislupratlszniunaziantinduinisldans
willunsmaurudaie wazindnunasatingdudu
Toyurlunisudnd1aaeineasnsisluiam
dalszniunazianiidundrAnyuaziduilesifu
vinne laun malasunlasaningiennia fu
AANHAANANYIRS NgldansiRatnaidindiu nng
M wnaaiugauaunin/ls liinainsesiunanan
Tusafiilusssu 1A RaNARANsN waziladenig
HARNIALIN iU lun RN IARdN9
TunuiAneAd1Any Taun nsWmudnanin
neaeng ldANNaNn o lun sl sz i1 THae
AN ZANNDAAFUNUNITHAR LAZAANNT I
a19AdsauiedanuisndfusadTuganinnig
wWasuutlasannzgiiennia Iintes nusiaann
Y Y gyy a Ao o a a
ANLINULAY IEFAU UNsamNAL AL INALARN
dzl ] ¥ a
493U Liusruunsdgnananuudszaln
ao Han -
anmsaeiiidaiauauus fAsalilil
1. MSWAUIANEATNINEATNTUATNNTA
wInANFAtsA i sTuAn eIl
9 LazAlunsatiemaitasdiazinliinemang
tanfumalulatnaanaudaauninszaamalulag
Wifuinwasnsdu lAnszINHMINssaNYANg
(Farmer to farmer technology transfer)
2. nedaasnAnNiiuInEmINgAEnIg
A ea a A g9 a aah v
naaegtiRasue liinemensanisnd Junls
virauAtloyynlfaze msdutlamadey Lazansnlu
WUl AeduReAsiinnsaanuuunisaiiuniglung



654

dugsnannFliiuineanslugluuusedlsGey
WNA3NT (Farmer field school; FES) #3a N334l
L%qﬂﬁu”ﬁﬂmt,uuﬁzﬁ'am'w‘imLm:fmmé (Farmer
participatory action research; FPAR)

3. mosinnsaaEINLazaduyuldiiaTW
fulmindengtien wandugnaunileardn (Smart
farmer) Lﬁlﬂﬁ@:ﬁmmm%wmiﬁmﬂﬁmu@'ﬁu
fapnlnesialy

ANIBLAN

Aseiifudiuniieddasenng Participa-
tory rural appraisal work of the SRI-LMB project
in two provinces of Thailand: Surin and Uttaradit
Province lng/laiuyuativayuainanningisyl
(European Union) {11 Asian Center of Innovation
for Sustainable Agriculture Intensification (ACISAI)
Wae Asian Institute of Technology (AIT) Eﬁ'ﬁvﬁ%
POLANN U il

LANA1IFDN19DY

naNn3dne. 2554, 1BNA9ITINT N1IIANTSERANENTIN
nsudndn Aadngnsang. TeeiuwguyNannsnl
maneasuatlszmalng, ngamwe.

TEYRNeN ANNTR. 2557. atAnaziudliiniuilgninaaes
dszwnalne. unasdiaga: hitp://goo.glidJKw12. FAuile
2 fUAN 2557. .

RAY999s gnBunnd. 2550. nazlanfaurunansynusieded
Fam UNUTIUNENNg. e luddnaunnaans. 5(1): 1-3

Hwus WaneAns, Yyan FanAdmuna, dssiiound
Aananunl, Basen AAMaTlsznne waza3sad
wgsdtaa. 2556. gulasAnnstlnadiavedine. yats
anrAdeienisianLszmalneg, ngamme.

sz Aszunne 2552, annidiassiuiesdnn. finWasa
7 3. [N,

nnang unwalla. 2555, naTednIsEEuiuULdauinse
nsdfuRnsinnenstunzgrenuansludamin
AFATINS. WAWNEAT. 40(3): 207-216.

nnans dunwaile. 2558, srUUNIINARLATLUINIalY
nsWmuIntsnand1alwanindudmdngiuns.
WALNERT.43 (UL 1): 411-416.

ARENg uawed, Asng \Tedau uaviinen Tugn. 2553.
FUUNINAR nandn selAuazyminisszunnues
fadaigainnisgninalunieetalssniu damdn
QRIART. 2198139119971, 4(2): 47-55.

WNUNEAT 43 (4) : 643-654 (2558).

annthiddeiensiminszmelng. 2557. HANTENLN
wAisEgnaaINUlELNe AL UTUAT 300 Ln/U
warRumauFe s 15,000 L. Menuiinensle
17U 101, unasdaya: hitp:/goo.gl/7aedHI. Aile
15 Jupn 2558

AINULATHFNANNTINEAT. 2557, ADANNTINHATIDS
tszinalne T 2556. waedaya: http://goo.gI/5RPESR.
Auile 15 fwAw 2558.

A11N9Ue BN aNT. 2556. nanseznulasanis
fudnindnresigunaselAsgRaNuAIALALNNT
W@Jqummumm%ﬂmimzmmq TIERNTUUBN
AMLNTINITNITNITIHY NITARY NIFTUIATTUAY
A01T7UATRUIANANN, NTIMN,

Chapagain, T., A. Riseman, and E. Yamaji. 2011.
Assessment of system of rice intensification (SRI) and
conventional practices under organic and inorganic
management in Japan. Rice Science. 18: 311-320.

Latif, M.A., M.R. Islam, M.Y. Ali, and M.A. Saleque. 2005.
Validation of the system of rice intensification (SRI)
in Bangladesh. Field Crops Research. 93: 281-292.

Mishra, A., P. Kuma, and A. Noble. 2012 Assessing the
potential of SRI management principles and the
FFS approach in Northeast Thailand for sustainable
rice intensification in the context of climate change.
International Journal of Agricultural Sustainability.
10: 1-19

Satyanarayana, A., T.M. Thiyagarajan, and N. Uphoff.
2007. Opportunities for water saving with higher
yield from the system of rice intensification. Irrig Sci.
25:99-115.

Sinha, S.K., and J. Talati. 2007. Productivity impacts of rice
intensification (SRI): A case study in West Bengal,
India. Agricultural Water Management. 87: 55-60.

Stoop, W.A., N. Uphoff, and A. Kassam. 2002. A review of
agricultural research issues raised by the system of
rice intensification (SRI) from Madagascar: Oppor-
tunities for improving farming systems for resource-
poor farmers. Agricultural System. 71: 249-274.

Styger, E., G. Aboubacrine, M.A. Attaher, and N. Uphoff.
2011. The system of rice intensification as a sustainable
agricultural innovation: Introducing, adapting and
scaling up a system of rice intensification practices
in the Timbuktu region of Mali. International Journal
of Agricultural Sustainability. 9: 67-75.

Uphoff, N. 2003. Higher yields with fewer external inputs?
The system of rice intensification and potential
contributions to agricultural sustainability. International
Journal of Agricultural Sustainability. 1: 38-50.

Uphoff, N. 2007. An opportunity to enhance both food and
water security with the system of rice intensification
(SRI).P.117-130. In: U. Aswathanarayana. Food and
Water Security. Taylor and Francis, London.



