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ABSTRACT 

Many ft.aclors influence Camlbodian tarmers ol'rainfed lowland rice (RLR) in choosing which 
traditional varieties ihey will cultivate. Data collected throuh,l interviews witli famIers in 
three Cambodian provinces and through crop cuts taken in their fields duing the 1989-901and 
1990-91 wel-seaso riicc halrvcsts helped to ide i'v these I'l.ctors and clarif'ied their relative 
iiluences ot farers"choices. The t'Icto,rs hiohlieited are field elevation, varietaltiln 
maturit\. ealun quality, iMld yicld potential. Cambodian cultural practices--particularly 
order of sowing dellnsi ty of transplanting, and application oflertilizer--also are examined. 
Composi te Ieasc us for fa ruers, use of varieties are discussed b) varietal maturity. Con­
straint s and fe0lti minc n s f0r fariners" preterred RLR vancities are compared to stated 
breeding oliccti\ es of national breeding and varietal improvement progra.ms. 
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CAMBODIAN FARMERS' DECISIONMAKING
 
IN THE CHOICE CF TRADITIONAL RAINFED
 

LOWLAND RICE VARIETIES
 

Rainled lowland rice (RIR) "as planted in I. noi'1)n ha in 
Calhodia in 19St)- 8 ofithe totalaa cnltivale ill lice. 
Bc'caLuSc R .,R is tile pre tm nant rice crT, ('ainbotlia de-
luieds heavily On it f[r stlbSiStCice. hths. a national rice 
brqedili- progrill \\ a" be tlnll I,1981) ill all l to iicrease 
RI+R 1 Is. If the prograiln is to achicve that objectlive. its, 
bQeeding musiiritiesist lake illto aCCLonI the al'oee'olo' of 
RI.R ((iarrit cl A I), () and the farlllr, coll'rIIntI;I . needs 
anld I~'[ululLCill I)l'odtltlCillL RI.R. 

olk ofI)el\ cr'The os \ c I 001 )a llITil Q4) I ) prt\'iles 
vaable descriptive datt ciincenillg ('anbToldia; lice hArn-
iing. espe iall, ill tie R.k clIvirolillelIt. Bi tlh atIlhors tited 
the di\rf\ i ,.arielieS InallaceL h RIZ.R farier,. l)el ert 
said this divei,, ' ilhi ;i l doubt. dihuiiishl s dle niatural 
risk i a bad lars et..chil ,iid lhc ('iilbiidiain firmer 
e cramni. ichl and other characteristics Iftditional.g; o 
,aricties fl'I,: and. to ininimi/c risk, lie ma choose saiC-
ties Otdiflfeiinc inatnnitie,, todiHlell Heihild t iicS and h dro-
loical Cond.itinos. 

Fu1iiaka( I9X81descrihed moe plecisely the direct inl'lu-
ence of field lec el. \%; le]r regllie. and soil t\ olpeornlncr, 
\ariclal choices. Tiis paper f1th-,r lc]eles the influence of 
the+.'se thlree fators. other acltolollic c'is,.idcratiolls. and 

IIar+ cinalitiCo,fariti<s On('alll odian RIR faIi'rCs" deci­
sils aboutt varietal ll lnliaalelIele. 

R'LSF.AR['II SI'l'LS ANI) MEII I()S 

The data presented here v crc .ather.d as ai adluitct to an 
applied- social-scieiice baseline survey of RlR cultivatiin in 
(anilbodia. HIasClile-,UlvC iliter'\iCs5 were comtilticled in 
I989-9( al three sites ill Kandal, Takeo. and Kompllig Spen 

provinces. adjacent to lPIihnoin Peiili. ill 55hicll RIR is tie 
principal or excltei e itl 1'cc pl dlcctlidul (TahY I). lit 
fact, few ec(mlolic activities other tlhan RIR prilduction and 
somie palill-sug'ar prodctilt are s aiVable ti tthe fan'ersa the 
resealtch sies. (rpii, cts- athlese amaee;tkeii sites and at 
additional site in Kandal I'lince. 

Research sites 
The thv'ui sitc's cIllsen in Kandal Ir\sinie e.. )oimKaw 
District. about 2(f kiii sont Penh NationalmhVC,,t of lIoI il 
Route 3. and Kandal Stun listrict..5 kii furlher south on tlhe 
same I ihv"w, (i,. I. Ile Takeo Piviice sie s lati 
l)istrict, appr xiiialcl 30) kiii sotli if lilit I'enli. AI-
though s,me riceland in this district is irrgated. the three 
villages chsel fmsainpliii. have ollv rainfed ricefields The 

Tahle I.Vilhgi clutr,, here.erip.cur sa-luiping ai d inlerviei, ing v,;isi 
coniucte(d.
 

I'l ,,illC I)i5, ,. VtIi l i
 

Kindat t)img Kims 'rotcah laig 

chI t ., 
KlI Slm Trop.'an - "ig 

W I bi.. 
laThiailu laim 

Kitidii 
"l'rcti..iaiiSip 

Iyqg Spii Snraing Ti'' Siirtiiuiie Iimg 

lKmoimi Sieu I'roviiice site', was Saiuain lone District. 
alppro.ximately 35 km west o l'Phtno Penh. 

Fields at the Kandal Pr-ovince sites slope gently upward 
aw, frol the main ligh, :iv and ha\e predoininatlly light 
sanidV soils. The three lowland villages surveyed in Takeo 
PIvince have maiiilv los, and Middle fields, v, ith soIie hijh 
fields near a smallance of foothills that divides tie district. 
Saniraon Tong l)istrict in Komplpg Spell Province has 
n;:iliv l anli-d middle fields %%itl predominantlv sandy soils. 

Research IllLlIIodIs 

Baseliec-survcv data %\crecollecled tlirot],il inlerviews with 
farners concernin. local RI.R cropping practices and inter­, 

views with village- cluster and distlrict a_,Ctrie lture officials. 
The cie data ofthis paper ale based oil ciop cuts taken 

ill larlilers fields an95-)()d9()9I wet-seasonfhlrinic the 9I 
Iarvests. ()ne ohjective in lakiq these crop cuts %as to 
calculale ich.d Of lo.al RIR TVs ,rown in field conditions 

for complalisoi to yield data reported h farmers durin 
baseline iltcrvies s. Field owIlierss\erc interviewed wheni 
crop cuts were taken to provide additiial data n cronp­
nala ceeIt and inpt-applicalion practices. The owner of 
cach field in which a crop clt 5\ 1s taken \\was asked 

E w\hat iamaturity classification lie assicned to ile variety 
in that field. 

U wihell ie sowed and tranisplan.ted the crop ill that field, 
I b iuchIllrtili0er or Irlllvar<d ll1ure lie applied t 

that iheld. 
M \\ ha.t eatimg ntlalily Ile alttihuled to that variety, and 
U1why lie planttecd that variety yearly ill that ficld. 
( ualiitatiVe and crI)piln-lraclice data \wele icited 

usinc stalnlard. directed uflinsihs. Qualitative dtl.1a aoLlt 
eating duality aad reasons for yearly cltivalitin were elicited 
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P/OM PENH 
/,( '\ ; ~ NALIPROVINCE PN 

KOMPONG SPEU PROVINCE K.Samraong Tong 
K.tropeang Kong K.Cheh:Rqtes, LONG "KAWSROK 

K. Pong Tyk.
N.- K Proteah Langx__ 

SAMRAONG TONG SROK .) N .U_ 

' eng 'K.Tiopeang 

-
,K We,
 

/ Khum Tm'ji "­

' " -- " -... • K. Kondung
 

----.- Village cluster boundary K.Tr.pp g Saj p o e 

-- ­ -- District boundary -O 

Province boundary .. BATI SROK ./ 

National route "0z: 
-+ -+ Railroad - TAKEO PROVINCE 

I. Research area. 

with nondirected questions to avoid evincing unthought-of FACTORS IN VARIETAL CHOICE 
responses. 'hus, farmers volunteered data in answer to ques­
tius such as, "What isyour assessment of the eating quality Canbodian RLR farmers base their choices of varieties to 
of this rice?" or. "Why do you grow this variety in this field plant on a combination of the factors of field elevation. 
each year'?" varietal maturity, eating quality, and yield potential. 

Four crop cuts of 4 m-"were taken foreach sample, and the 
plant populttion of each cut was counted. The cleaned, threshed Field elevation 
rice was weighed; and the mean sample weight at 14% The elevatiot of RLR fields and the soil types and water 
moisture content was used to calculate the yield per hectare. problems a;sociatd with elevation are the most important 
Although yields calculated from crop cuts tend to be higher factors governing fartners' choices of varieties (lFujisaka 
than farmers' reported yields, the yields calculated from the 1988). Delvert (1961) identified only two types of' RLR 
field data were rcpresentative of rice yields at the research ctiltivatiout: "I ligh cultivation," klnown inKhtrer as .1r1trol ,
 
sites. is entirely rainfed and is characterized 1y light sandy soils. 

During the 1989-90 harvest, 28 crop cuts were taken: 9 of "Low cultivatiott," sic' trhntM., has a morC sccture water 
early-, 4 of medium-, and 15 of late-maturing varieties. source and predominanlly clay soils. These tertus are used to 
Sampling was expanded in both number and area for the 1990- describe the distribution of'general cullival ion types through­
91 harvest-I II crop cuts were taken: 15 o!"early-, 49 of out the country. For example, the direct-seeded RI.R cultiva­
medium-, and 47 of late-maturing varieties. ti on practiced ill and around Bat tamlnbag is typical of low 

cultivation; that practiced ill the research areas is more typical 
of high cultivation. 
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Fujisaka (IUXX) comaured laiidtorin. %ater regime. and hy thw cllcct'i.. Riceiand \%ia'. ftriiicd jointl. h tihe M- 15 
Soil type and indicated Mhich "'- ClICUih.1itcd duline ic-IICo shiircd the icd ptrpoiinallvaccord­li.ilihcrfauilie'. 
search \cuC Stlilcd tloeach combilation. Ile claSsilied as' hich 

licld' those Ihat ha.\C iCdOllliiatll'. sad'ld. "O aita iii\i-
itiutit staniniit '. atilor1)- I.'ciii. Ie clasified ~iii tltle fields 

1tos lhat h e Ilinc'iplll ,lid\ so is u idt ami ofl 
!(-301 cii. Ile i1h ilds 'iilindicalCd L' thosC ic'(ii-
Iaisll'ad'..s l, s il loati saoil aniitiiilltlliidiii. 
\..lerlot 30-801 ciii. idn'!lifiCd i pccial kind ilFujisaka al( 
10.l ! P,,'" dIfiell) eiC lie,i s ( l;Hitcrf. i eIIC'.cd 
thisi ok Iit!lokm hasicall' heanlcute siclil0 classilicalioni 

Fti.isaka. usili_ thettrili, Mi1 /i to, UippCtlIClds. V1,114,11/11/ 
lot- ilildlc fielid,. aid mii Araom lo'. i field". 

il to [he nuiiil'er oIfpcople ill Cach ftllil\. 
Whei these tillnltl' ate. ;tti/iisrationcic' \illac 

o~fficials te~nded t allcaic lailofeaci field Ic'. ci pnrtpoitriontall'. 

no ll"llilt 1t!)dl Illuch 
plone '1iic land or loo little desirable land..\s a result, a 

so Ilhal I iccci'L' c tllidCsifahic. d'0,li11­
.h 

fanritr" la 1( lispCrCL ill lilall5-S plots olallocation is as a 
i Ic.lhtlldrcd ,tittelCiiitrs ech. 

FIalItCl", t'.l o(I ields. e c iall 11011dtiids,, bcaIlse 
ll of the ,citCriall hltiiic ld obtained ill lhCii. os oflhcir 

liiCut the 
basclille ur\ Ce cotitlisesio hhiclds,. \k ili the icittaiiider ill 

lald. ll\t\ c\ ci 5 1' o lhe lind 01hfir iniiclucdi inl 

area'i s,lla ll oll iddIc.Ili!hf l ~ill t le l)-L'ul hi\C" iJlC'th0llililallfl lnl,,of Ill andh1o\\ field, 'l[his,Il e inc .il lllUst 
s.illl'. stils. Thie hilehie i Ic'. thua ,c'cilllill- llch ', ftic itil to stil ailth cotiiioti at1cl ttl5t~ilittijt \!l'ir s iriclies t]hu1 '.' alc'f 

lines dllrilatetiC Cl,Cca"stti lificIt tield ' , t ,Ichi ,eltlAlilc'\ccels 2H Ilii. a ti thc \(s'I 15 !0 c i'tri picCrCnC't,. As a1 
tCeq 'I eCL'fjc ls aic Stbjcc hIlt iil'fttu l.lllc h ticld rtilt.lilidilhIlriicsr, st' c'.cdt]culli ;lic litlilillillsec'tfitas
 

as 

lattcIllC''0ai il, h so li I i li li1 iClic it,_,rtlcO 

l)latilcd %kilh cail'. -ttattiiritflt' \ iriCiC, tIht llltic stitle tltltttlt Ilt;Ii\ I t u tc RI .R '. aricslic, icuili.!titliiticsaicl 
sai , lic tch t'.lu i i'.tiCi 

l iddleI ld iloC itell i\ilil)cilall hc t it Illl eIlil. W Otof C'l-ltc'i i llt'i iliCI tlIin c h111d
sandt\ orf ,an ll[Olill "oil". [airncl,"aid lite' C0ill11111-111l lhl hilt l lllifl,' ,ili , it;llhllihc' l liilili: 

\,k ill C 11 C 'CC'(I -it).LiIC'f these' I'l' 'ld C41 Inid Inidd1l lIwld, are"planited ill hlilh Iicld". inlc'ditillin olll ailil t I iillliIll-, 
hlm e c % h dhlL, p oicrll" othe'r fihld kauiCh'lillC'.U drlli landl.fl liallu t idtdle fild".t , lidldilC-Iillailliii lo%\\;iriclics, ill 


levcls. These Ijelds usuall\ ate Pliticd .6ilt iticdittlttittaitit- Iields, dsClil i c cilauil\of licld-lc\ Cl distiictioti. The 
ille ich arc less toleranti Ottlfil and IHlool iatt I9)9-90t\arielies ,. dtlla Ctnformt ioirc closcl\ to flii, gencrali/ailoii,
eairly- or la'e-iiaaltlfinut, 'aictics hul lite ' il oril iciliotlhht lc'ues ctCin bii ha\cl iascIlh ILc,,llaillics,of 
calin qualil, 


I.ll\\ rl lie rice a cr \\ill ,c'Ccralf'ichl,scill fari c'illi.ia-

liolnioblClis. lhese fields ha\C' priticilpall sAdll'. I cla\ 

loam "oil" 'illl sollic sillcontictli.The Iii:l\ililtill
(Ilih ot 

Slailtlitlt!frouiIIcI' \ I ( ani ti c\-
\Na.lCa c\cCcd nt lrctiC 

ceectls(St.ciii.hl itopeatllte iptd dlepress'iois or po~tds
]'llticlds u-

in the ric'fields-le II.ailitInill depih of i a\,sailctl 

excee.cI 5t-8)0iiin. l jl laItCid '. late-Ilt fih''at ilh 
tIaturliii \a:iclies that Call ole liicthis (fep 'laer. 

bt'io cci lihih, iiiddle. atd lo0\\The disii cit lh. fichlds aic 
rtdali\ CanI \',ir\ sielo site. The riccfields illlotll salilraollg 

[ou! l)istrict aire
fil aid Cell. anrd Caitters ditlicrieilic illitl 
bcweli ljli'hhand Iml fiels. 


The RI R tjell ,urtiintlitit! ('iiith ljtit ',
jlla.l'cS us'uall\ 
dotlolltlopal''. 'm.m.atcti]arsiirii-slep prlrtrcsioni. Difctfetilli 


field IlvC'.lti '\ he dilIsrihiiCd illdisctIC arCas arounttd a1 
villace or ini a plch'vork. " jilt fichlda hith iitiiiiel' 
auJaceCtnIlta o'. felhtlic'hii (I ,1 toteditLhi0li-ctillivaliott 
IHeld'. \\hich are ly)i al 0of th rCscaiclh sitCs. "Whale' cr lie 
fbirlulill ciC'h
(ii l ilSiih illCCI isitdi\ idtlall plait.' .ilhoul 
consideratiii 01 lhe IevCl of it,t1i6ithho. l.e ricciCeldS 
appear like a series ofh asjttns.ia o ,cl difTfcin levels.-alt 

o(vterl'niett land aiiid in since 1979) hasirodtic' polic. 
dictated the si/C a (ii(stribi ion ol ihc laud allocationts ot ilic 
tlarm ts strvca\c aid thus. their teed to ataililain sced of, 
varieties ol (litfetritt! itiatuiiics aid aglolllitii. characleris-
tics. FromI 19 2 to 198I), fliriers \'c Iforccd to bclong 1o 
ConllCti'iVc-p lrductiion units called krom nunomiki (solidarity 

t datatilel s cotiatllible \\ilt 
lic ec ii ;.ililallioit. p)cril l bcc'auIc Ot lic drouLh Iihalt oc­
cutCd ilrinlc ilc, 190 \%et seasoi. Soitte taitters hid plaited 
a la lc-ltiiit kl.aticlt il lie loM held billtad to obtain 
scedlil, roll) aind l a iicdiitiiii.lltirincliciglihotl, il li 

'. ait'.l bccatiic • staiitit!, trll'\,is,iisiitjlc'icuit tolsu]port lale'
 

\ariiicti . 
lritr,,"piaiclici o varf il the IA' ihc'plant as a \%ay 

of Tto "Ohi i itoitnicilal sit . a,, \cll i,,opiiiiili/ing 
tilclitciii at ditffcri,, ftied Ic'. eCI.iidIrsCorcs thle need I'for 

Varietal di\ crsilv iuihc C'inholdian RI .Rc'l\ itiilllt.lll. 

Varital Inilalril 
Fafillers ad tice scicllit boilh cottsilcr ittliliily il classil'y­
in RLRR \iuietics: hic.'\cr, lt c'llssicaiorlilldoti iot Al­
,.' Rice hreCeCtlifs \arictis b duration:a's coiticIc. classil\ 
Ca'-llv-rilrilL \.ificlics iii tlc'liuill­titaltuiC1211 (o1 less. 
lniaturiei1 \aricliCs in I21I Sld.inda ill-ciialIriIt! %ariCticSiii 
iloice iliail Ii d Rl.C. ('haidlharv. , I. c'Littituiil.. 10(I). 
Callibodi.ai ttll e 'ariclic, ino c" -.ell
rs di'. idM il) itdiii-. and 
late-natiiiii cIiual tricaccurillnt!h Illhtwcri i antd liarvcst 
(aics. Ricc scientistis \,tfuld clasil ('Caitibodii RI.R [\ sas 
lalti-tiatuilit! varielics ec ept lorlhe Ic'\ lphiloperiid-insenl­
sili'e \iriclics. 

Fretnch aigzricultluralscientists etliploy it s'I.'iliof nitl­
ilyclassitficaijl that islnloc Iil,the sysltelli us d by latmi1"ers. 

[ttitIhalelDiciractora 
fI'1low'.d ailt Oldcr traditioin Oiflu nLaurity lasificaions: 

9l ) notdi t of' \r fichtiure 
ri­

gr(t ulS).Landaind tilie iicains ( fpnin a i r l iiuctiiii n' eic ovied(-dIiraimoh/ it i ric. hi:tij-S..tot.ni(haIlf.seas(iilriceI 

http:Callibodi.ai
http:asjttns.ia
http:excee.cI
http:c'illi.ia
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Percentage of crop cuts Table 2. French ,arietal 'lassificaliand percentage of area plantedons 
100 t1 each for 1967 ITichit 19811). 

90 198990 1 I Early-maturing varieties -' o1
 
i01 Mediui maturing varieties ('iaitiiin Duratiun ,,.tal
;tc,,
 

ia lote ilae70 80Casi Late-maturingmattio varieties I Ml" 
70 . . . ..
 

er earls\ arieics 90() 12f it 3.1 
60 Farh %a.litlies t21 - 15)i
 
50 tlail-sisa,itiil \alictl 151) - ISI d 12.5
 

+

Seasonal ".;iI l les Sf - 2111 t 43.0
 

40t ate le, 19.4
s;utic: <2 f0(1 
Fl3matinc "it 15.5llies 


DrNseasi ll %atictIIs ' 
20
 

,0 [] 11. s lellItrlnil, %.trivia"l'able,Co"mpiarison ol'comnlon loolilng taltri. 

01
 

Khmer0 11clhIt \Ijttnc, lial csi
 
100 [-Iit \tituit lieie 


90 1990-91 Sraoill Ri/l aill Ialk[rlate Noi 

80 - (light rice I t , Ihut-diiaItiin rice)I e r, IICC 

70 Strao karidal Ri/ti itnr-aiNoin Metetini Mid- it)lale 
+
 

rice) itnal(lileditllli alf -seas rIcee ,.
60 

50 Ri/, ,m,on 

se(,cisoiiI rice I 

30 .... SI'.iufiiiiiii40 Ri, tarifit late Ea:rly Itonid­

(tes N rCe I Ilate rice) Jan 

20 

10 ..
 

Table 4. Typicanl characteristics of traditional varielies stilted Ito te
 
High Middle Low Pond letiels.
Ihre, field 


Farmer's reported field level Classific i i i at-itiiiiiri,tion FIarls -rltit ,.lditilnaturl 
t"Vtrict It'IIs sr ict.c\ %;IiI%t tlc llc 

, 

2. Field Icteland 1il 111ciop cuts.ntiirttiil. 19891;01mu I99Jl 
MIs altD"l- ilce Jin 

Dce iars cstc halscs t [irl1\ L't 
ri: de .'iisot (seasotnal rice). an rid.l rdiI (late rice) htIitiIt 

iescriptt Late Ntis catl N i Deci-lid 

esistant Best coiiigim Flid-tilocrant 
(Table 2). S b i.c l,,n ,,, q ai I 'n ;l~i auc 

\k\il~li-,ot hes l e p ie kkI,'L aa''.' i\ loll lltot
Farmers call pliott uidIoliu ahiliiwtoperind-sensitive varieties srr siohlitec.t 

(seasonallice) aid pholttperind-insetisilive varieties srain expansin Mdc Iitt-giod
c.iuikiing ,.tUht. cooin g ' wl\ 

tteasin a.seon alrice ).Sra nbon g k ao n 

rudow varieties tisually are planted durt'ilg the dry seasoi: bit C\pxrlsiii 

farners also plant themn during' the xtet "Cason ifheavy late icd level Iheft fields Midlc fieds Ioiiser tic!us 

rains make it possible for unusLed fields In be c1tlivated. Thus. Saitdy soils Satufy-saltuf irpond ficlls 

the yield ol i)litlolerilt(l-inseisiti\, variclies increases the Deepest standin lit soils santd, -sittld, lali 

stock of* i'rain tprovided by tle ft s . \Valortoi20 it )cepct Stlitiin' soit,ilt%I )t sitl 

lt ,k i / t 'df i critlt gte .

tial .easntalvarieti e 
< \\ tt 3[) ill Ct tt%%:leit) 0 ,Ilt en 

Fartiers divide se s rial-rice varicties i to sevc+l cale- IDcepest standing 

gories. exaitiple . rlt/'i maor " svat cillll riiearts "drv-esniln rice aid lto >5()1 

SYr1l iittS.5/. which itiCludes R LR aind deepVater rice, means Field t)rougit pii and tirltufitl ildeep Itltiittli deep 
"wxet-se rson rice." problenms soilsubject it) slandii ss tr slatfdinir

hleavy,,.onmpactioin %,Ila
nnl slaildilig

RLR varieties are flurlher subdivided il.tON0*r .SRl (light p1l\ inandafter %ar 

rice),1. up ]tai/tiil ruedtin rice i. and ,r'muthni,'tn, (heavv rice I htrrt\\ itsA, 

(Tables 3 and 4i.These categories corresponiid roighly to the 
mattiritv cla,ssificat ions of carl ,.rled itiinl, late.Mid Soe 
piotoperind-insensitive varieties are classified as early alia­

turing, but this de scriptionOl tre oft en refers Ittphoti period- to their maturity: late-naltiring varieties usIaIlly are sown rin 
sensitive varieties. flid- to latc Mav or early Jtile inlow fitlds that have su fficierit 

Iflhe rains arrive oillitlre and are suf'ficieit. 'arlners sow standing water: iuediuniil-nmitirin varielies follow inmid­
early- ,mditirn-, and -nlate-tnluring varietics iin Jine to eairly July: and early -imat Ui rig varieties arereverse order traiis­
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plantled last ill tiw drong, Il- prone high fields ill Iiiid-Jik . 11 

oidi ii~ ~toloal ~iiitniit\andprccwicc.
r~acciidii 


[KnnwrNsjVIpClr 10 traiIpllint~ sCCdlII'n, that1AFLc.1-(1 IIl it 

StnIMIIHI \\tcr in ll 1110 held is N111iLIli. 


Fllmicis arc atlthe inCIc\N 0t tILwiaIn. O\C\ c. IM IticL 

tiiii?2otlr~r C-hilttIalNliii ndtaipli c DINNci\
cit 


11 i0dciitit icd INt NclsomN (litmilic \N,IiicliNri llialiiiin 

i\ii il\Cs k IAi CCittcImek tI)IOLic L iiii0 (tiiii' i -lied
OIilCI-I' 

;iL itIM1I)d III .i 1,11 ictmmmm tI lII. i II m\ IflaI ,11il\_'i Mtdti 

r'mal L an 

'.t mcii rmmtiII it IdI0IlW 0cINCiii d L 1dii ' Ii lItIiin lI IN .
 

\1?,'I \' li\Nc;i .. 1 11m INi1,1L %ii1\ t \m ik~ 

C tihil i and1ti p lion'\ii I clmIsth Win111tmlilc lnhiidi ii lmi l 
mimiu W(l/11tim fuN ;11i~tdN./i i iriii aI)ii d iNt . I i NedAU illH11 

t)ILl 'CtitNCm. .I' N lici 
ilCLLlhI11 iidlItu ia .t Ldlel~ 111 liN ei t 

hellIit-A uIkl) (l 1 1 11 1iitjL k1ie1 11iiltiitetd 

l lNIN. tir till k 

Sitt/ kulilNli/;iI\NI? i piiii~iiu~t /i1ii 1Cl 


Middle NtIlit \NCIN "IWiu I NILL Iul//l/uuIN sC1m/
i \N I 10ui 

WuiINC H llt\ie dIi Cii 11MI l 

Iuihtill COIiLtn OcIi c i t NiIiIct IiiiN Carc Il-
NitiN ' c 

11MIN mIi tI)ICtuulr d I )t)d li-ilIM s IVIOCui l'IiMmnaiIMIc]tiioutae 

s~itm linti lI N, h t1,WIIllt iid N tisi ii 

thatld t i k phutilluid TV lN il iN Ianm 

ilio koI i m- i i N illlid 

l \AIC1C d N.iiicl P cii-

liictilteai titt~e pui\ iiti~N 1 ictlCI .lli IC 

ha N Niiiilm t.,10IiLIHIiii (I l eIic l - ihitu iic NcilielS Itl'hA, 
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IIIS Vi\N,A Iiill Cill INittill iiihLlit 'IA ttitiNo l IO C Cl kil 
I'lolmiti /i\inN-M 1 lmiI\ / h h\CN IielieN \Ntii itul isnllc 
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3. Iliarct d;ilteN, h t1i-dab di','ionsi \l'arltl I)Si9-9i ri,anlt riaturitm . 
I )tt)l 

classiflicd ,ruo Kriliem as ainearly-nmaturing varieiy. but ihe 
remainin 16 classified ii as niedium naturino. Sinilarlv, 5 
farmers of 1)ill atile Samie saml1e classified ('h/:a I'hri ian 
laic-matrim-ng varietv. bui the rnellinder classified it as fite-
diuim niaturin. 

Farmers vIere c\en i more uncertain in classifintg the 
variety Pi-mbuj Kii. Fujisaka (198) idttlifiCd this variely. 

hiir, et 
165 dtay's' dluratiomi. Flevean cropcunol'Pmtuui K'it, vicre tatken 
transcribed is P'imn Ba ' is Ilate -1 atuciri 11-Val'i of1 


during lime1990)-9i idetitficl ihlie vari-harvest. Tw o fItrlll,1s 
ely as early nil .uring. Iwo .islate ilialut'iicg. and tle iletalillder 
Isi"edtitlrll Ac.al crop-cut dates sitiilarlnatutlLInrilI. ranged 
from 17-18 l)cc to 5.an.One crtpcUti taken on 17- 18 Dec v:as 

identified as Piwmratn iKiwt Kioms-by appenditing lie word 
kimlas. the .artiicr identified it dcfi itely as a early- maturinti 
varetyF vlarittv. 

This ambiguity can he solved hy carel'ullv screenint- tile 
germuplasm of'a niumber of' samples of popitlarly cutlliVlltl 
varieties of the same ianie. Germ plasli ioIIcctioi and scrncti-
ing already were trnder way ii 1990-9 1. Pre iini inaryIs tls 
the screening of' 1,258 TVs showed that f;trtllerS Ub-i11II 

Smnlc varietie \ithdillerinn la'vest dalcs biut sinitrI-ro­
iloilic characteristics illder ftl ueltsaeill" varietal iananie. 

Samples identil'icd by titttlit)iitIIailt .Stw'l/ku'toloII(Red 

t'tiltdilllnatiliIN IrolilCMiN to klat- Mid ',(oilc\t\cr 

ti'lle rice varictics rate' thtin RI.R c lltivars.I'lli t-

Eating (Itialit.' 

I ,
Dl)velvrl (196 1 noted Ihat. assesshi lea kim'll it1',t," [Ie 
atl'olloillic lharacieristics otf lieis also settlsilia TV rice. e ti 

itsCtiIliIItt Holedttt1tl CiqLualitiCs. rlichil fI9S I t) sii c all3. 

cisttttptaoli fite cuillivattirsslnrx 
white o red. which I1t1, ttid M.hith 

hIr'ijs pt'cletce tor r!ice. 
gutd \'oltlille cpattsion 

qualities itfllittetis ut lasor vi hi At fliCI'll 10 he 
disceIrtiljc lii a l'tc11 at I.,I.,lalalte.'" (U'ammundliitt kaitim's 
c;tii easilN CItiti.tta these cltIsiC tlIitlities: the ptrlerr 
varieties Ithilhavec \hite. hotl/slctidr aii ttlitl t atoltuti' 
;l sol'twteti cooked. 

l~aiio,,/In'r('/('i'ii '.\. ())iers of Cicids I,,hi'hl',rotti crop 
cuts, werec taken Salid tMi. Lencral .ttte(liitt-titaltrtin \ aic­
lies had the best climtniqlUa.tlity: but their asscs"mcnts of* tile 
eatimi- qualit\ of' tile inter­varictics satlltled. gatllered duittit 

NIcv .s.were Cqiti ocal. The IQ)-t) I ctl'op-cul datla sito thai 

espttdeis tamed 571 'of the eank -ItIii!'c aitiCls Sati­
pled as ha\illp c\(.clltl or. g at'alil 641 itood taiit. tt tte 
e..-a 52 tt 

IlICtlit~lll-:II~d5_; ol'tliclatc-matitrintc \ ariel ics itc sittilil lv 
raied ([able 5).The data cotncertin, ca ,-mttin, variltics 
i


iav have heen ske ' tIme stiall sartiple si/c. id'113\ 'l nauples 
,1
Ph' 1 Khnvi iiingcerFlo\\ cr1. a Valietv larltim.'classify as 

eaI tt' mditil Inaturing and fal or 10initscalill quality, 

IccotC d fr ihe INCxcllent itt ellillg qatlil.14'(' I'Ztled 
Volumu' c'.Ai(lt.ifl. In 47 iil'r\ ici\s. iestotients cited 

high volllle expall , llIivC little" as a rvalsolm It'r fle yearly 
iplalting of the late-nIaturing varictics satpled. ()tle faInler 

said siniplv ol'a varict.r %ithhigh olutic C\patusioti. 'A sinmlli 
a.1111o1.1111 tice a ptoor tilitslar 'falily.'"or tmilled Ieeds 
Varieties with Itighi olumttcl\paitsio iustiall ae cotisidered 

l IIave tiieit.crc caIt61quittalit :tite' a-c Sa i 0itha V itle'erior 
flavor; and, as a rnestill otllicirexpaisioi. their eraitls are hard 
when cooked. 

Iligi vitiitte expatiiti wits tost oltcited is a charac­
tCrislic of carly'- andtitdiun-matriic varieties. Il the cat-

Tablt 5. Farmwrs' ssessenl o' caling qUt'ality h tri-t.ml malurii.a 
1989-90aunad199011-91crop ctls. 

Fill I uaiilil.\aS itnCnltC;i fLt' liCuts) 
Vluialtl 
illalllI\ Goodtltnl(;tlt .I' lllll Poo}r 

/i,SiJ-)ti 
olk\ II 4-1 -t25 75 0I 

Ilt 0 47 5. 

Ill 1 14 43 43 II 

its t intIo () 45 36r 0t 
i.all 12 4(0 42 7 

http:tri-t.ml
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ir-Iqulality assessmenis of thi l (4 crop Cliiu of inOltglttinons 
VariCiCs talIkell ill 1)9()-91, I'ttiIlte C\Spl sitr:i \\ Is Iti otiOned 
as a arietal choracteristic for 4()(( of the earl\-maturino 
varitis Mi d, SI"ln tir late-uattrin va'ictiCs bUt ol27 , 
of1he lPtditll-Illaurilrc \ariCteis. 

l'\-.i! clt o] cuts ,\ ere taket ofSro hrlwiun. (hin 
Pr/oo.m, and /imbai \ua. lost t'irurersclassified these three 
pptnlar \arielies it, ircuirim tiarituring ard rated them as 
hasi+h !ooti Olo \eceflnit eating cljttit,. ()nlv I7 of Ihe 
firir . IllIItioted \011bl11 C\pilriOln aS a faclor, ill their 
rltinmgs i, tIle clttill2 quillit\ of ltse Ihrece varictics. 

The It)l)It) Crolp-Ct clatit cotit irtn, to a t'lll. l'ters 
elrlcral oiilioll thal ,attieticti \ it lilgl volttrie expansion 

lta'C Iitliotel' elltr tlitIilil\. Ili''h ',rorunlc exparsion \\as 
lretllioted its t facto;r ill IXX421, I of the 43 cating-qtualit\ 

aSstr,',t1sl-, itl'earls- ilttd tltatrrilrc variiCliCs thit \ cte 
rated it, tllr itilrl illCctill'g ltrlit.\. It %% t'rctrtOitrC as it factor 
ia all three assesncrts tttie ltcu-tntruitril,. variCties Ihlt \vCre 
rated a1)(rr. 

larrirers OfIr(.rill . F/ar/m. tMost deScr'ibed tile zleraill 
shilp of1 aitlli \S ilr -oto exc1leCrtctrirg t61itiity is 
lrrg/sle rler. I)lta frr-n lihiburrahrrrv arrl\ ses of g'itin Shape 
ti plhysitrr'hreurical crtiutt'crist ics ir1 ,,ttple>. of x dlsl' 

cuhivate.! ('altltldial culti\:lfiled I, frlnersrtosppr -)lirt 

perception. Neldiun-nmalurirgc \arictics that \ete rated its 
L(rrd tr \Ccllclt ir eatinrg quallit\ suctrls C/ ilPtra i aid 
.Saohrollol. ;ttrd luIt-1t-lrlttlrirc cttlti\A'tr, \\ itir trrediuri 1t 

pl. eatting qualits, Such t,, Vinn al~lantrd /'/Alt S/a. W\ere 
included ill sarrrples of' 1.5 \rielie, atalyied hy the Iterna-
tional Rice Reserrch Instiltutc. Tire characteristics exalrinied 
b\ the liaboralor\ irItic i and gel consistetcy (o1litdc grIai r shapetcl 
rrmeatsure trl 'urukci Lraii textutre). 

Farters" gira-r-shitlic lescriplir ns corresporded to the 
hl~burrattory s t lss rtr Iftr tile varietv Snto Kru, ([able 
6). At odds with farrers" descrilitins. the analyses trcimcate 
ir inliitll [/irr "cil slIcIir tire f'vorcd 'arieties China 
P/irm :trrc .and Sarw.Sra 

Aromat a/dso/,inces. The 1990-91 I lrop-Cll dialtaZIist si­
ported fa1iiers' general associations of desirable arollma and 
soft cooked texture With varieties thIt ravC good eating 
quality and hard cooked texture with varieties that have 
nlliediulill 1O 1O)r eatting 1uality,.Res)ondcls Il IoStIt1ei 
mlienitiotned itlli andit.!stue11lss I I;l'tItCtC'iSiLt (1' Vlieties 
1i1tt the\ rated is baving overall good to excellent eating 
tuality.suchastire pirpuularly cultivated varieties('/onalhrom 
and I'hka Kh/,vai. Sililal. respordets mentiotnt hard 
cooked grails as it tor ilt Ieireatitng-tualit. ,assessments of' 
36,t ofthe erly-lMttui Ii,, varictics lial thev rated its nediuii 
to Ipol . ill eatitrg quilitv and ill those of' 30( of ir leditltL­
atd 42 ; of1tire ltC-talurirre varIetics.
 

larrCrs' ralilts of COOked texture did ntot correspond to 
tile Ilabr ,r\ov'sel cotisistenc\ antlyses (Table 6). Farmers 
CollsiStiCltlv IlCtd tile Cattig quLlity of1 tire hltc-trratuitrilg 

u Alan// porrat d said its o ,vramswerchrd\\ henvariely Nia, ts 

cooked however, Mnitgi, Mlha]/ receiveCi a eelCotrsistcIcy 
rating of4. which indicates very soft grititrs. "Tr sarples of 
the et.let1Cld valricl ( 'ilma P/]roln had gel ctrsllsislelc rat­
itrgs of tuIly soft and Irieditilr)-sol't. 

( "orrc'.slodcn'c /,cficu'./farmrs. i+ititrg quality, Ima11tul­
ity. anrd lield-l\evl a(iarptation otf RI R variclies correspornd 
directly. F,tr'lnCrS cOIInsider Carlv-rrattrire varicliCs it) he 
subsisllce Iice anrt refl et 111 fr havst. wiiichIeoritleirearly rt 
raelelnishCs depicted gratraries, atd threir nhigh yOiuIre cx pan­
siori. These diroulrt-resistaltt Vt'iCliCs irrc best suited to Iigl 

fields. 
MCditlill-nrrattrirrc V\triCliCs usuaily hlrVe C ctiatirgI besl 

qurality afIdICbssutitCd trcultivatiol il soe ighaldimost 
middle fields, where neither drought cnor flooding is a prrb­
lerr. 

DistriCt aMi VillageC-clustlr agricultutre Ofieirls in tire 
Saml ereas wCrC asked to list tire varieties cotmmonl growl 
ill their areas and to proidce examples rf varying eating 
lIralily (Table 7). /i/ia A/rn i and m('liPh/riom were tire 
varieties riost fa' lored at aliti tce sites. FaIllfls c(Iisider tiese 

Tallc 6. ('mptarison oit' IRRI's ratings of grain qtali.\ \,ilh iar'mers' ratings or lth samec %aritics. 

tIr'I¢rrs' d scribhd L tllll 

Val'ii.'tx 
hapilesh ' tlit',qucalCii 

L eIngh Shaet 

China 1truor Short Slenler Medium 

CrhNa hriti St"ht tSlendler Medium 
(Kanhl IPlr rin .)t 

Mtiang Mai Short Bold Mtditulli 

PIhka Sla Short Bo~ld Medit 

Prambai Kijit Mcdiun Bold Mecditim 

Srao Krohornm Lung Slender Long 

Srato Sitr Nlcdiittm Slender NtlilM4i 

rat gamrhirnrue 
att\" ,aalvsis t:r ii ' t 

"__________________ ¢ ll, ltalitf\ a dt 
.rhtu 

Btld 

Brold 

iold 

B~old 

Bold 

Slender 

Bold 

Liil .l grihill lt lir 

lest Caltitlgi lalil.. 
Sol)I Co okedl gI ills 

Best eating quatity. 
t tcS kc'l ar;ailrs 

Poor iting urlIrily. 

hard co,)okLt'dtil11SPoor c.atlm, (tlil., 

hard co~okedl gr-ams 

NteirriMBi :t;r tlUMrity, 

hard t'ukcd grlirs 
Medi-tir-od catirip qualil.\. 

IIlltl Cooked .,[irais
MtliUlmn-gotod caring quality,

hard cookedt griins+ 

I.ahoratory 

corsistelCy 

Mcdium Sol' 

Medium 

tVery soflt 

Medliunm sol't 

Mteium 

Very sotk 

Mediii solt 
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Table 7. Agriculture officials' mention of popular %arietiesand their 
eating qiualities, I))pro%ince. 

Kandal Takeo Kompotg Speu 

Val Io% 
Early- Simiok Onkrom! Srmhok Ongkrong lurntoKsaich 
luaturiw Koijoh Jap Aruth Sek Vual 

t)oimimbia Smach Jonua+. t'tuk Jurnriab tlim 
t)oint lhTong Srao Krohorn 

t)onlav'h (Chimi 
Angtong 

Mediur- Srao Kroion Plhka Khinyai China La-ut 
naturing Clina tlroiii 

t)ong La-ut 
Ktnil Koiinhbo 
Chrna t'rom 

(lii11 t'hri'ln 
Niang S. 

Phka "rian 
Tong Mtu 
P'rambai KimNiaiiihana 

Late- (hina Jungkaoii tmkha Sla t'hniai throm 
iaturin, I'lika Sla Niuai Roi Jai Sm Kroimii 

Kung i'lik Kong Ka 
'ltunlingPut 
Phka Mie 

tiii i ,,itli., 
(AA e. til 
Ixcellent (lina Phrom Pika Khnyai Cthina Phrom 

Ihka Khn.ai P11thnia Phrni 
G;ood Niang Say,"%u%Srao Krohom Chna l ihro Srao Sm%, 

KuM! Kiniiho 
Poor t'hika Sla Kuong Konboi Varieties with 

Shrt/hold 
grains 

widely cultivated medium- and late- inaturirlg varieties to he 

tile exemplars of eating quality. Delvert (1961) note, that 
"ChlarPaoutn" was retownted for its quality. 

Farmers said (ILriig interviews that more late- than early-
and mediuitnii-ilaturine varieties have undesirable short/bold 
grains. Some Iate-IailriiC varieties are thought to have beter 
eatiig quality thanInlost lleditiil-inatiriiig varieties, how-
ever, sueICi its the v\';rietv KIIn11 Plk in Katail. ;aite-liaturing 
varieties tolerantce of he dee) stainding water ill low atd potid 
fields is their p,itna;r advantage. 

A survev of' rice breeders cLnducted by lackill (1986) 
revealed that Southist Asiin breeders prefer varieties that 
have interinediate atitv lose content. The cooked graiis of such 
varieties ire sol tand separate: that is, Ihey have tie lextule that 
Cambodian fIarmers prefer. All 15 of the varielies aiiltla'zed by 
the Iniernational Rice Research Institute for this sludy' had 
intennediafe aiiy'vlhse cionlent, ;and Ione had higier tlhian 28r) 
amylose. SimilrIv. 7811:; of lie breeders responding to 
Mackill's SUre 5 preferred inedinii - or hing-gritiin varieties. 
and 74 4/ preferred slender graini shape, as do Cambodian 
farmers. 

The lIck of correspoideuce betweeniariners' ratings oif 

grain shape a)tid leXtire aid results if' Iiborattorx aivtix'se., 
highlights the probleis that breeders fLce in developing 
varieties hat meet fariier. ' prefereilces for tile suljective 
characteristics of eating qualiLty. Farmers tLendeclcy to apply 

generic varietal namles to i range of similar varieties has been 
tnted. Perhaps Ifie two sallples o('Clhm ]wom that were tested' 

were not the most prefc rred \ arielies of that range and, 
therefore, their eel cottsistencv ratiiws ssere less f'avorable 

than those of the best ('hmI Plrmn \arieties would have been. 
The falctt Ihat ,Vilnl A/an/i ieceved I Lel ciolsisleli v 

rating of, very soft \\ hell Ianners sa, its c'oked Craiiis are hard 
iav call itnto q i el t itl I 
I t ion the r, Ils itce of laboratory
testine fot (' IIbOdian Il , varictis. It is equally possible 
that Iarmlers' preconceptions abou: the eating quality of varie­
ties of different tmaturities may prejudice Ihirijudglents. 

Yield potential 
Yield potential is a major fari.tot in fiarnilers" choices of' vaie­
ties to plat, although ,eqi~Il consilderation is given to survival 
characteristics for early- ald late-maturine varieties. Al­

tholgh sample si/c differed bet\s eti1 the two seaisotis studied. 
the trends ill .iverae vields \%ere similar Ioie. 4). The aive+-aee 
yield of" tost crop cutls of carly-malturing varieties in both 

seasonis w.ts 1.25-1.5 t/ha. The graphed avcrage yields of crop 
CUts of bth nieditil- id ,Ic ni,0111 i ' 'l'l" t Ic . 1 .l,,d in 
the 1.5-1.75 i/ha c;IteCor0. but liae-tialuriim varieties had 
cotisisltellt hiChet averae'e ilds. 

()verall average yields for crop ciuts of each virietal 
iritaturilV did 1iot diffetr Siiiil'caitllV. .111an veraCe yields were 

cotisistetit betweei seasolns. The iverall averaCe yields of 
earlv-niaturini -a'ictiits were I.68 t/ha for 1989f-90 aid 1.77 
t/ha for1 99(V) 1l.()verall av'ra'e yIlds of iiiediutri-inalurin 

- e" 
varieties \\,ere similarly close: I.89 t/lta for I9,9-() and 1.67 
t/ha for 199)-91.IOverall averace vields of late-niaturing 
varieties were inareginally the higliest: I.87 /la for 1989-90 

aid 1.84 t/ha for I 9(-91 . 
The lie average yields ot'llied iutll- atid late-ituaturing 

varieieCie inipiuts iccoul Or failiers" preference for iied iLtil 
and low fields to wlich these varieties are best suited. Ilow­
ever. ntore thai 50W1 of the land allocations of tile baseline­
silrvev' 'Vlalrlers wetre higl tields. "Therel'ore.,l'ariiers are forced 
to plaint tile lower yielding. early--ilnritg varieties that are 
best suitied io these (Iron ghl -prone fields. 

CULU'I'IRAIL IRACTI('IES 

lierview data provided by field (iwlers (Iuriig lhe conduc of 
the crop cutls provide a clear picture of firners' crop)-imniiilage­
ilent practices in CallbOdiJt. 

Order oh' sowing 
The 1990-91 datlltset reflects only in part the posited orderly 
progressiiin of sowing lale-, then llediun-. aid inally early­
iniltlrll va'tieties (Fi. 5). The sOWinti ol'le(litili- and late­
iattirii g varieties peaked in nlid- to te M ty, bit Most 
varieties of, all milaturities were sioiwn'l first iin early June and 
secoild iil early'JIll.Te rllge olsowillug (litCsle re trIJuly 
shows ugreateradhererice to the posited order. The percentlages 
of nediim- aid hlie-tllatUrilie varieties soi in his period 
tapered off, atnd that l ii intcreased.ifI -Iark iii t1iCvarieties 
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10-125 12515 151,75 1.7520 2.0-225 2 25-2.5 2.5-2.75 5-75 1.0-125 1.5-175 2.0-2.25 2 5-275 
.75-1.0 125-1.5 1.75-20 2.25-25 2.75-3.0 

Calculated yield (tha) 

4.. \A,,,N ieIdt, I Im;m iljv,, II J)-M(90 and I I.')crop ctt,. 

cont fonrms 
order than the 1))-t)9 1,e. 
re ()9-)() data c more closely to the posited transplanted w ilh i1ore than 30 hills/m2 reported that they 

stlransplantled duriing extretme droglit: they comn1pensated by 
"leh distrihtttioii of phltttit (Ilates 1or both seasolts (Fig. transplanting with llPto 4( hills/m2 . The smaller 1989-90 

6) reflect the practice oftransplanting accorditg to the availa- sample conlOrmed lto this trend: most oIf the crop cuts were 
bility of, suffticieut standine ,sater more than transplanting transpllantCd with 2(0-25 hills/hn. 
seriall,, accotrdine to Vl'ictal IitatutitV. The data alsosIhow that platIdllOnlation enls 1tdecrI'.se 

The three emirtotitutntal siresses thal fatniers 'iled ollls according to varielal mtaturity froni arlsv to late. Most of the 
frCqLicntly in intviC\\s wcrte geteral drought. drought after I)990-91- ctcuts of early-Mtuat1rin11op 5-ariettes had plant 11()1u­
tIrafsplanling, attd dromght that lax-eld t islplatttiiig (Table lations of 26-30 or 2(-25 hills/t 2 , atid greater p'eIcetIages of 
X \. os Iluditill- ad late-Iaturi.t varieties were tratis- the crop cuts Ol iiWeditlu- atd late- ilati of '.rlv-tii:ttin 
plaited frt-0 itlerl .\u,,tst to early Septetmber. Most early vl.;,eties wore ttansplanted with pltitl populations of' 15-19 
\,arietie s \,,cre tratsplanted iti either early Atust t- mid- hills/ii'.The trend isclearerin tie I ,))- 9)sample, , ith47'k 
Sleptihl'. TIhus, l'ters said that spotadic raitns iti August of the crop Ctits of hatetitmituriug varieties haing plait poplI­
and lack ol stibstantial raintall uttiimid- to late September latiolns of I5-I) hills/it- and 27',; having poptlattliots ol'tuly 
seriously delaed traisplmling. 1(-14 hills/im. l)ifferctitial splci li had otl sarielal mlaiturity 

was Clnsistent itl all tiht. satlple areas.)en sit of transpla ntlin g Farm ers,pr t ic e -,, ing the plaitl pt llatior accord-

Chiatugiiig lh thdoity at khich farmers Customarily traisllait inco to varielal ltItulit\ illa\ relct itlitutte knov, lele oflthe 
seedlings lxl. bea simple ,at tot illcteaive the ptoductivity oI" soil and water conditiotns of tltit various ihelds and the 
Cambodian RIR. agronomic potential of tlhe varieties tlicy plant yearly. Close 

The data collected dtlriiig this study show thIiat Catl-,IM- spacinig is tiecessar,0 fr tle shorter, early-titat u rintug varieties 
diai RIIR tfarers teild to traisplalnt varielies ol'all maturities pilalited itl high fields (where droulht is conltnoti and infertile 

-witliti a narrow range ofl ntuIbe- 0If hlills/tI ' (Fig. 7). Most of' sandy soils pteZittilt_) to etusure att adequate itutitiber of 
the 1990-91 crt tpcuts olfall vare taItat rities were tratnspl aited I1rtd1tic epat1icles P r qu arie ttie'r. Older fatti.'rs said they
with 21-25 hills/m-'. This densits approaches the 25 hills/in.- traIsplattted eatls-m aturhug varities with higher plant p tlp­

ac'hicved with row tratusplltling at 20 x 2(1 ct between rows lations thari varieties of othet ilaturnitieCs. as a Rile otf thtb, 
and hills,Ias is recommtended Ior RIR TVs. aid itucreased 1lat1t pu)ulatliOnt in response to drought il alily 

Siogtificautl' feCer Crol cuts were oblserved with pliit field. 
poptlatiins (f 26-31 hills/m or more. All field owners whuo 
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I, rt1%da (i,. i, i rimo ,rrit 

,nic. c1e ,. irmunt,ntal str,.., 

t'hllicrlil .r,, ImiXl)-Y() I9ntI)90-)1 

1990-91 1%el-'i ason ctreo, . \'arietal nattlil 

Varietal\'nilt, hI)'t
OJLNone (generalt atr 

ht / T
teliied 

lrui|'liltillu, 

rr 
anted " ,)r
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it' tt rcn _rv 
e tcasts 

itt 

Eark '1 2 2 
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L.ate 27 I11 S 

'oLl 53 3f 17 
'; ro,,ponrae 48 27 15 

* 
" ,llo ui' cill i, II n\i i i cl t sll cC t'i ir' fl I, t ict ' • [ t ictT*J+.I1tc l 

ItIlell\ le' t. I . mll 10tu ALaItlll1]. 0+I W111- ,c 

The especially sparse plant populatiot of 1(-15 hills/n' 
wias see y11111i poitdlie d s. which ari fertile and lenuently 

have more than 51 ctn tl standing waler. Matnv of' the lale-
mlaturit varieties planted in potid fields have slighl elot-a-
tion abilily, which helps them survive itI deep waler. and ate 

lodging resistant at heights tip to [.8 tl. ,An ldequate plait 
popuhltion atnd closure of ihe planIft ctnlopv is achieved with 
these varieties itl potld fields, even with such wide iratisplait-

ing spacing. 
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i i rl h lr i l 111;l,f t'crmiii;,, , .ft n icI tri B UIll .1iiiiirl t'cr i t r rn h e ti'll 
, 
mc io l d in lI I I 

AI)llic~ation or ertilizer
 
() wntiers olct-nOp-C Itt fields ,,ete iteriev,'
iCwed aboInt the atI.U lls 

oflchefical Iertili/et anid ftttu'aId tnlat1Cre (I1YM ) tley used 
and the litttes at \which they applied hCe inpUl. (Table 9). The 
tesponses differed signilicaitly It'tti responses It) similar 

Luestions asked tlrin-i RI.R haseline-sutvev intexriew s with 
45 f'atrtuers ot'lhe samte districts concerning tlhe 1989-90(crop. 

Baseline-surv;y diii.t ftor 1989-9() showed that otrly 6 
fartoers { 13' Otln'[ttal Ii.aIpleI ipllied to I'etiliZeror FYM 
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6. Tranespl ting' tls h I)-da dti ,,ionN and arict , matritv. 1t98)-90)arid 1990-Qt. 

to their crops. and 38 (,87'; applied sotlic fertilizer or FYM. sample applied some urea to lheircrops. averaging 17.7 kg N/
Baseline-survey Iaritcr applied antavera ce of1 13.6 cartloads ha. Only 10 ficldowners (l 0() of the 1990-9 I sample report­
of FYM, (3.8 t) 1to tnursery bCds and 6.7 catloads (1.8 t) Io cd applying alty chetnical Iertilizer, alotic or il combitnation 
IraNisplaned fields. Nineteen lariers (42(4 ) of' [tic satl with FIYM. "Those who ttsed urea during that season applied 
Sample applied atl avet-age of43 kg attnophos lertilizer/ha il average of' 1).8 ko N/ha: tllose \h\ ]lt used aitnollos 
(5.3 ku N/ha. 20 k,- P/ha). and 28 (62 , applied 40 kO trweal fertilizer appliel an average of IQ.8 kg N/hat. 11.5 kg P/ha. 
ha (28 kg N/ha). The govertitlietit could [lot provide crtfili/ct t the l1atin-

Fiheld .ItrsitltCrViCwd durilg bioth crip-Ctut seasoiIs ers at sttbsidizd pricC luritett Ih199ff( wCt seasoti. Sitice the 
reported applyin less fCrlihier attd FYM to theit crops than farnicrscan affotd only lsttsidi/Cd ICtililCr. itlsUttavailablity 
did hase lic- -surveyparticip;ins, anti a grcal"er perceill c maV dICCortnn for Ih ie tel)rerl t tnse for t lie secotld crop-c lt 
said they applied ntone. Nine iheld owilers (31 if othe 1)89- sCISoi. 

Ie sample applied no90 sample antd 21 (234' ) of te 1990-91 Sampling IIctors and CtIvirolllietital siess mnvayhelp to 
fertilier or FYNI to tlicircrps. Only 16 I'armers (57')(of'the explain ftnrther the disctepatncies itt reported fertilizer atnl 
i989-901 sa lPIcatnd 63 (57; )ottflc I 99()1 Satmple r rted FY M use between tlie baseline-su rvwe damt and the Crop-ctt 
app lVii N SpaM\ nI t-to their ntrserv beds r t0rat 1 at ted data. Baselitie-stve farnviers wete atketi tt-t tte amnoutints 
croIps. The vCrage a.tntllt itapplied Ito rlrscry beds was 4 of fertilizer and FYM tiley applied to their entire crops and 
cattloads (1. 1 t) itt 1989-9) aidl5 cartloads ( 1.4 t) itt 1990-91. land allocations. Field owtiers in the crop-Cut sattliles were 

For both Crll-C It samle,, the titither of" Field owners asked For the sa me datla cotcerrtIrt 1only the fields itt which 
who applied chemical frtilimer. alone or with FYM, and the tile crop cttIs werc taketi. The pcrcetrlages of the fat-ers' 
amo1tits they applied also werc lw itt comparison to Ille total land allocations rtelescnlled by t liesc fields was [lot
baseline-sttrvcy datla..Six field owners (2 11" ) oft lile 1989-9)0 ascertained. TuIts, tile larmers may have applied additional 
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7. ()bserd plat plu im l naits ItNlt)lt crop c,.lin liclt,. I ),it9-t( and 

Table 9. requt.,nc ott reported erftili/eriapplicatiol b). ,,aital 
maturity, 1989-90 and 199(1.91 crop culs." 

Varietal No FYM" to F' 1 ('hti,,0cl (fherical 
nlatutitv tertilii/er ntr,.Cr\ to f'ciiier lerilicr

11idf, lit+f' nIrulhl tn,,f tFr 

,,9-0 
Earl. 2 6 ID I t

'..:21 (017) (0) (0) (1I1I)" 
Medimn 2 I (t 1 

(251 (50) (1) (0) 1q5) 
Late 3 s 0i 3 

t201t 5.31 (Il) i211 1-
Tota 6 1II0 3 

(21) 1571 10t I 1) I 1) 

Early 0 4 4 1 0 
(401 (27) 127) (71 (0)t 

Medium 14 15 17 2 
(29) t31 (351 (4) (2) 

Late 14 f7 .111 3 
(30) (19i 136i) (6) (tQ)

'lal 34 28 35 6 5 
i31 (25- 054) 5i (5) 

"Fiures in pacthiic, crew i tiei 'C, ,I,l 1rplv, ItY\I= lt.i atd niu.il.it 

fertilizer to fields not included in the survey. 

Furthernore, Catmbodian RLR tarners avoid using ex-
pensive chemical fertilizer or limitLed supplies of FYNI in 
lines of environmental stress. The 199ff wet-seasott drought 

occurred precisely at tile time that Iertlimer or FYM should 
have been applied: lilL. I/+jr iNaI er ai p lied less 
fertilizer lian tieyv \ould halve it tile droltlullt had not oc­
cr
 

FAINFRNHS' R FAS()NS F()R \'ARIIT,\I. ('I( )ICIE. 

Tlh, Cathodin RI.R cot,,ider the entire rM11ge Of'failer 
0factor,, ist,ssd htt.r--sil aid \alt co(lidititt.s in tile. field. 
varietal (l.ur.. n e tin jutl itv\ -il select intt e ro 

priat 'I"Vitr each plot it hisk land allocatiot. 

the teastn fatrttet, otfeted Io \catly ctltivalion 01' 
varieties, high \ie.l a\\ascited ittI frcqucittl\ for all arielies 
sanltpled in tle I t)(t-t) I Ct1 cut, (Ii. 8i . 1II\ C\ er. he t[lie 

are broken out h\ varital matttrit', a difcerlit picture 

)-I I ). I \iCld \\a,enleroes (Figs. yiel tICltitlltl I ust Ire­

0quetl ()til\ r It' tedittltaturittL \",uClic,. Falttets cited 
ld ldllptLtiott attd ntat1trit asr-.ftt6qttCtlv as, \iCld itl their 

teasotns fol tte ,earl\ cutltivatiti olfl alhitllitt s',uiettes. 

FlOOItl t1tIet~tt1CC, tIte kCL\ ',lt i\t cltatdNctctistliC tr lite- ma­
turitlt varuiclics. \os; mstioniied as ofllt as \iCd fr llose 
valrieties. Despite I pemr,,wception thal Ineditul -na (tutino 

varictic', are h icditte. tite calculated ltcttti and oteIall 
ytehuls nfta nlatur~titit 5 atictic,, \s,.'t.. tiatrihlyI hti,,her It~I;U 

those of tcidi iol- tttatui \;ictrt es. 

,\llIll [lie Cslttts \ ttllttCCttered furatItual citlt'iatiOt. 
field adaltatitrn X\, ttctliettted tcarl\ a, ullt as \Mield for all
 
varietal ilaltitrities. Farl rs said sittply that tle varict\ sanpled
 

was sllited to tle hydrohogical ot(lIititts tOf the plot and did
 
not allude to ]+ioblents tldroulll dccp sllldillu \tiiu
cer 
specitictlly Field adaphttit ,. 

eartiv- atlld I++C-nl.tutilg vatrieties thai tt tH2 ittllt-IttC ltll'tillfo 

vatiet ts. 
,,\nonto tile survival Ch..'a.ctcristic, that \crc t1netltitned, 

ro( gh1t10tan|1d flld tliferracte \ete cited itit frequetntly flr 
earlv- and nate-L-ttutrite \'++tiat.lics. \Vhile (1tt1u,21l ttOcInetce 

" 
\\'I prolitielt attltl,, fcttil Cptit frfaolls,.ultivatine 
early-t++tine varitics, farittrs cited Ihod toleratcte as 
oftett as ltieh i M d illilu, their rca lol. Cul late-Furl, til., 

d t 
l;.ttlttCinu varieties. Neithr drtueht llor l'h11( lolertce \wis 

mtentiotted frcllitly IorI tdiuttt-ttal uritte var'iCtics 
Other ;aI'hllttlliC chaallClristics \ erc reasonstittcrd +it IS 

for annual ctivlliat o tilv for ntediuttt- and lah.-tna1tuitl­
varieties. For ittediutti-tuaturine varieties. f;tttters cited char­
actleristics asstcialed \ith \iChl, sul is naiticle sie and 

nutlber t1' seeds il • panicle or ntilliOr tectverv. I[or late­
l1lLlt2inw varieties. teastll, usually Cnterned plant ct.ll Cll'er­
istics. such atsIod i u resistlnCC. T\\l' tarltt'trs, il il akeon said 

the\ had s\ilchcd froto the \ ariel KIM', !'1,11. favr.'d forIts 
eatill quIltil i btt suscCptible 1 ItO IIit to r l l 0r K111l", 

Komhrtlu' which are mre rcsistaottf liit. 

e'neclterali/litons Illat tIldiUtll-tatUritt \ a'icliCs havc 
the best eating qualit ttly ,ale price atntd Calv'- a1d late­and 
tiaturin varieties are f'avored fI1ttheir volume exsposiot are 
leit credece by tariers" assesstoettts tuf eatino quality atd 
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*WiLN S10"IIIlill I,-til
Ill.F i crr 'u 

,, uts." 

th ir re a s ons hit pl l tl i n l ' I samp led variet i c , y ea rly . 

hich yiId was tmentioned llote iilt.tt lt1n atlitw quality as a 
reason lorwlo,,i todittt aitritt aricies,.l lihvolitmC 
CXXttSioo \\as cited ter tiItC thatn Calill qttalitV itt lIeral 
tot latc-1analUril;i varietics. I lieh sallc price ,asprotminetntvarities, 1.11­
atite the rea,,ot,, c'ite'd lrotttttdiiti-tittritt,o i- tt.'litttt-ttatttritt saie-he pmieach ear:tie 

mand the hiNltc, Itlprice tttd at' sold hv\ anietal nanite itt the 
li'hnon Perth markel,,. I lih ,al price \was tentioned Ire-
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9. Farlirs' reasoins tor selectingCarl) -ntllllO vaii.t iet'. I 99)0-]cropculs. 

Volume expansion 
(8.20/) 

od(4 
Good yield

Drought tolerance (18.0%)
(4.9%) 

Flood
 
tolerance
 
(18. 0%) 

O- aField adaptation
 

Other agronomic(16.4%)
 Maurtcharacteristics(8.3%) 

Sale price (11.5%) 
(6.6%) Eating quality

(4,9%1o) 
1CIS.HIiII. 

t i;rsh':izIl)--'rl,%' 0r1i01s. 1990l- 9 
11. eaonFarmiers' r 

qNtc tnt mactri a'ic t i s , lso . ase Ii r t iersly fo r c a rly - ti \ ' beL 

and traders' stocks of rice are depleted at the lime that early­
laturine rice is harvested and. thcrel'oic, rice is in high 

demland. 

SULIM MI,\',Y AN!) ('N('I .(ISIONS 

The ranue ol'tarmers iWson, i1 Vcewtese yealy ultivalion 
ot [le varieties sanip.led itt crop ctls reflects tie clomplexity 
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Table 10. Characteristics orltraditional Cambldian RILR varieties and 
suggested hreeding objectives Ilor varietal imlnprovemen. 

Varietal [-isting characierisiic, Breeding objectivest
1naIuJriiy 

EalIN, Tall. Itodging-,,ujceptil+le vairiety plantIn igaittd ilie,
 

ialler 
Some 'arliches I'hotoperl-inseiive, 
pho opelriid-sensltivc 1101-12i(1 dduratii n 

Drought-resistant Drougil-resisiant 
Low-yielditg, Increased \,ield 

MedIm Tall,hodging-susceptiblc Stiong plant type. 
141 cm plantheight 

PhIloperiod-sensitive Phnirperiod-insensiiive 
ov%keaklysnim!ie. 
12(0-15d duration 

Superior eating quality Superior cating quality 

Low-vielding Increased ield 
Late Tall tovr tall Sitrong plantt.pe.

14(.10 C1 plant1 height 

Sirongly pho tlperiod- Strongly p oip.rio- wisiii 
Senlsiltive 1(1 dd atiin or cater 
Flood tolerant due to Sunigence iolerant duewto 
ehtgiliogllCapacity elllation cap;City 

w-yicldin~c ht'neasd Idhl 

and difficulty or'rice cultivation itllte RLR environment. 
Farniers must considersurvival characteristics, such asdrought 
attd ilood tolerance, equally witI yield atild cul iiiary pre fereice 
as they choose appropri ate earlv- antd late-maturing varieties 
forcultivation illitheirhi htlliallowfiields.They cati giveimire 
weight to the fiactors of" yield at( sale price iinchoosing 
medium-iiaturig \icvarieties because the fields to which these 
varieties are best suited are less prone to eiivirotntental stress. 

The breeditig objectives for RLR varietal improvement 

of Catibod ia'sit nalional rice productitn intenificltiou pro­
grain should take intt account choosingarniers" priorities int 
varieties for cultivation (Table Il). tUiless new \,.rieties are 
introduced thirOLigl a wcll-foitltaled extension and training 
progratm, arters will be reluctant to adopt them oir will 
experience severe yield loses ingrowing them. I lpliotoperiol-
insensitive or weakly sensitive early- and tiediuti-maturinc 
varieties are introduced, laI'rters will have to :ler t their 
sowii, strategies radically. They will have to be taught to 
ittiagel hiotoileriod-i ilcnsitivye varieties itt RlR lieldsthrougLi 
carefiul on- farm trials and a strong cxiension and trainiing 
program. It may be wise to introduce earyi- alurii 
photoperiod-setisitivy varieties that flower iii late Octoier. 
The strong phot(p(riod sensitivity 'f currittly cLltivated 
early- and tiedium-mnaturing varieties helps I'ariiers t(..'(-
pensate for environmental stress: if stalnding water is it.sulfi-
cient when seedlings are the optimui age f'or Iransplantin.ei, 
farmers cati deh trtl tligIait Lulil cotiditoit s iitprove
because the seedlings stillcati 	be used at 6(l (old or older. 

If liate-in aturing cuiiv,,s an. inltrod uced, extension
 
workers must clearly expiain to farm1ers thatl sub1ergence
 

ice these 

stlanlinc waler adin 

Iolelr lets varieties sLrv ivye intern itle11ly (c)p 

llU st show them howlthis chl'iaracteristi. 

differs Irom tile elongatinn ahility oitlexisting tall. late-imatur­
ing cultivars. Breeders nced to know thiatsumergence toler­
aince may he alliliaplproplriate chiaracterisic ftor varieiles that
 
f:11iie"s must plant in fields that have slaiiant. deep standing
 
waler l'tr11o o- mote.
2 


The dala presented here demonstiate tllvt Cainbodian
 
RLR 1armers Understidi ( the ct nil,.xitv alld risks oI the RILR
 
enivironltlt and consider them when choosite varieties to
 
platt. The I'ariers' varied reasoil 1tr te iillnial cultivation 
of locally lavtire Ivarieties are rat ioiil1, and tie large complex
of available varietie ,, 	 tis needed to meet tie dliaids of the 
"anibodian RI+R eitviliieilt. I'artners weigh tle releVatit 

survival cilaracteristics oflearly-. ileiltii-, iel late- 1iil'riit 

v'arie ainst dClsirable Cat,-, lUaliitv il lCcidil how best 
va ite ag " i
 
to provide enoitgh rice to fill their grataries. aiarmers, srate­

e ais ee\ l to belie
sh o l" 

Tichil's (198 11assertioln thlat Camtbodian RLR 'arnlers "evel 
occasionllny praoice a varielal rotatioti without atty real 
+ 	,'.avaintage.-


Rice breeders have their own pt rities I'Or
improving tie
 
jiant .vile,yield plettilii. it , +.
s !cl iaraclerislics oIRl"R 
varieties to illteil' riC'Lr" tIrdUCtltnit Catthodia.They,and 
other agr-ictllltural scienlists workitlg to change and improve 
ric, varieties and farming piractices itt Canuhodia, must till­
Jersta,.d Ihtow fti'tlers choose varieties and Mitnliate crops it' 
their eflforts are to lie ellective. Whether new v'arieties are 
introduced ofr existing ciltivars ire inmore widely dist ri htted, 
the focius of these elTorts must he to hetelit f'iiiners. 
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