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ABSTRACT

Many factors influence Cambodian farmers of rainfed fowland rice (RLR) in choosing which
traditional varietics they will cultivate. Data collected through interviews with farmers in
three Cambodian provinces and through crop cuts taken in their tields during the 1989-90 and
1990-91 wet-season rice harvests helped to identify these factors and clarified their relative
influences on the farmers” choices. The factors highlighted are field clevation, varietal
maturity. cating guality, wad yield potential. Cambodian cultural practices-——particularly
order of sowing. density of transplanting, and application of fertilizer-—also are examined.
Composite reasens for farmers™ use of varieties are discussed by varietal matuarity. Con-
straints and requirements for farmers” preferred RLR varicties are compared to stated
breeding ohjectives of national breeding and varietal improvement programs.
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CAMBODIAN FARMERS’ DECISIONMAKING
IN THE CHOICE CF TRADITIONAL RAINFED
LOWLAND RICE VARIETIES

Rainled lowland rice (RER) was planted in 1.6 milYion ha in
Cambodia in 1989884 of the toral arca caltivated in rice,
Because RLR is the predominant rice crop, Cambodia de-
pends heavily on it for subsistence. Thus, a national rice
breeding progrim wits begun iy F989 in an ifort 1o increase
RLR yelds, It the program is o achieve that objective. its

breeding priorities must take into account the agroecology of

RER (Garrity ¢t ad 1986) and the farmers” constramts. needs.,
and preferences in producing RER,

The work of Delvert (196 and Tichit ¢ 1981 provides
valuable descriptive dita concerning Cambodian rice farm-
ing, especially inthe RER environment. Both authors noted
the diversity of varietios managed by RER farmers. Delvert
said this diversiiy “without any doubt, dininishes the natural
rish of a bad harvest.”™ Tichit saic the Cambodian farmer
recognizes grain vield and other characteristics of raditional
varietios CIVsizand. o minimize risk, e may choose varie-
ties ol dittering matorities for different ficld 1y pes and hydro-
logical conditions,

Fujisaka t 1988y described more precisely the divectingTu-
ence of ficld level, water regime. and soil type on farmers”

varietal choices. This paper further explores the influence of

these three factors, other agronomic considerations. and culi-
nary qualities of varieties on Cambodian RLR farmers” deci-
sions about varictal management.

RESEARCH SITES AND METHODS

The data presented here were gathered as an adjunct to an
applicd- socid-seience biseline survey of RLR cultivation in
Cambodia, Baseline-survey interviews were conducted in
FOR9-90 at three sites in Kandal, Takeo, and Kompong Speu
provinces. adjacent to Phinom Penh, in which RLR is the
principal or exclusive mode of riee production Clab'2 1), In
fact, few ecenomic activities other than RLR production and
some palm-sugar production are available o the farnmers at the
research sites, Crop cuts were tahen ar these sites and at an
additional site in Kandal Province.

Research sites

The two sites chosen in Kandal Provinee were Dong Kiw
District. about 20 ki southwest of Phnom Penh on National
Route 3. and Kandal Stung District, 5 km further south on the
same lughway (Fig, 1y The Takeo Provinee site was Bati
District, approximately 30 km south of Phnom Penh. Al-
though some riceland in this district is irrigated. the three
villages chosen for sampling have only rainfed ricefields, The

Table 1. Village clusters where crop-cut sampling and interviewing was
conducted.

Provinee District Village cluster

Kandal Dong Kaw

Proteah Lang
Pong Tyk

Chich Rotes
Tropeang Weng
Waong Weng
Thmai
Lompong
Kondung
Tropeany Sap
Samraong Tong
Tropeang Kong

Kandal Stung

Takco Bati

Kompong Speu Samraong Tonz

Kompong Speu Provinee site was Samraong Tong District,
approxiniately 35 km west ol Phnom Penh.

[Fields at the Kandal Provinee sites slope gently upward
away from the main highway and have predominantly light
sandy soils. The three lowland villages surveyed in Takeo
Provinee have mainly low and middle fields, with some high
fields near a small range of foothills that divides the district.
Samraong Tong District in Kompong Speu Provinee has
mainly low and middle fields with predominantly sandy soils.

Research methods
Bascline-survey data were collected through interviews with
farmers concerning local RELR cropping practices and inter-
views with village- cluster and district agricutture officials.

The core data of this paper are based on crop cuts taken
in farmers” tields during the F989-90 and 1990-91 wet-season
harvests, One objective inmaking these crop cuts was 1o
calculate yvields of local RLR TVs grown in field conditions
for comparison 1o vield data reported by farmers during
baseline interviews, Field owners were interviewed when
crop cuts were taken to provide additional data on crop-
management and input-application practices. The owner of
cach field in which a crop cut was taken was asked

B what maturity classification he assigned 1o the variety

in that field,
B when he sowed and transplanted the crop in that field,
& how much fertilizer or farmyard manure he applied to
that ficld.

B what cating quality he attributed to that variety, and

W why he planted that variety vearly in that field.

Quantitative and cropping-practice data were clicited
using standard. directed questions. Qualitative data about
cating quality and reasons Tor yearly cultivation were elicited
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with nondirected questions to avoid evineing unthought-of

responses. Thus, farmers volunteered data in answer to ques-
tioas such as, "What is your assessment of the eating quality
of this rice?” or. "Why do you grow this variety in this field
each year?”

Fourcrop cuts of 4 m* were taken for each sample, and the
plant population of cach cut was counted. The cleaned, threshed
rice was weighed; and the mean sample weight at 4%
moisture content was used 1o caleulate the yield per hectare,
Although yields calculated from crop cuts tend to be higher
than farmers’ reported yields, the yields calculated from the
field data were representative of rice yields at the research
sites.,

During the 1989-90 harvest, 28 crop cuts were taken: 9 of

carly-, 4 of medium-, and 15 of late-maturing varieties.
Sampling was expanded in both number and arca for the 1990-

91 harvest—I 11 crop cuts were taken: 15 of carly-, 49 of

medium-, and 47 of late-maturing varieties.

FACTORS IN VARIETAL CHOICLE

Cambodian RLR farmers base their choices of varieties to
plant on a combination of the factors of ficld clevation.
varietal maturity, cating quality, and yield potential.

Ficld elevation

The clevation of RLR fields and the soil types and water
problems associated with clevation are the most important
lactors governing farmers™ choices of varieties (Fujisaka
1988). Delvert (1961) identitied only two types of RLR
cultivation: “High cultivation,” known in Khmer as sre tuol,
is entirely rainfed and is characterized by light sandy soils.
“Low cultivation,” sre chimrocn, has a more secure water
source and predominantly clay soils. These terms are used to
describe the distribution of general cubtivation tvpes through-
out the country. For example, the direct-secded R1LR cultiva-
tion practiced in and around Battambang is typical of low
cultivation; that practiced in the research arcas is more typical
of high cultivation.



Fujisaka (1Y88) compared landform, water regime. and
soil type and indicated which TV encountered during re-
search were suited o cach combination. He cliassified as high
ficlds those that have predominantly sands soils and masi-
mumstanding waterofO-15cm. He classitied as middle fields
those that have principally sandy soils but stnding water ol
10-30 em He mdicated as low fields those with predomi-
ninty sandy . silt or st foam soils and masimum sanding

wiater of 30-80 em. Fujisaka also identiticd a special hind of

low ficid as “rrapaing” (pond ield). Farmers interview ed Tor
this work tollow basicalls the same systemof classitication as
Fujisaka. using the terms v fere tog wpper fiekds. sear kandal
for middle tictds. and srar Kraon for Tow fields.

High tields m the crop-cut arca have predonsinantly
sindy sotls, The highest level of standing water that acenmu-
ftes during the wet season seldom exceeds 20 em. and the
ficlds are subjectto frequent drought. These fields asaally are
planted with carly -maturing varietios that hase some drought
tolerance and wath medimy-mataring varicties,

Middle fields included in the survey ed principally
sandy or sandy Joam soils. Farmers said the highest standing
water in these fields seldom exceeds 40 cnnmd middle fields
have fewer drought and Hoading problems than other fickd
fevels, These fields asually are planted with medium-matur-
g varicties, which are less tolerant of drought and flood than
carly- or Lare-maturing varicties but are Gvored for their
cating quality.

Low fields present the rice farmer with several cultiva-
tion problems. These fields have principally sandy or el
loam ~oils with some silt content. The mavimum depth of
standing water routinely exceeds 30 emand frequently ex-
ceeds S0 em. Intropeang rpond tields - depressions or ponds
in the ricetields —the maximum depth of standing v ater may
exceed S0-80 cm. In general. low fields are planted with Late-
maturing vivicties that can tolerate this deep water.

The distinctions between high, middle. and low fictds are
refative and vary from site tosite. The ricefields in Samiraong
Tong Districtare flatand even. and farmers differentiate onls
hetween high and low ficlds.

The RER fields surrounding Cambodian villages usually
donotslope away inaregularstair-step progression. Different
field levels may be distributed in discrete areas around a
village or i a patchwork, with o high field immediately
aupacent toadow field. richitc 198 Tynoted of high-cultivation
fields, which are typical of the rescarch sites. “Whatever the
formordimension. cach parcelis individuatly planted without
consideration of the level of its neighbor. . The riceliclds
appear like i series of basina juxtaposed at different levels.”

Government land and production poliey sinee 1979 has
dictated the size and distribution of the Land allocations of the

farmers surveved and, thus, their need 1o maintain seed of

varieties of differing maturities and agronomic characteris-
ties. From 1982 1o 1989, farmers were foreed to helong to
collective-production units called krom sammaki (solidarity
groups). Landand the major means of production were owned
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by the collective. Riceland was farmed jointly by the 10-15
menber families, who shared the vield proporuonatly accord-
ing ta the numker of people in cach family.,

When these units were privatized. village adninistration
officials tendedtoallocate lnd ot each field lev el proportionally
o that no family received oo much undesirable, drought-
prone high fand or o Bide desirable Lind. As a result, a
frmer's Land allocation s dispersed imas many as 3-8 plots of
atew hundred square meters cach,

Farmers tavor low ficlds. especially pond nields, because
ol the generally higher viclds obtuined in them. Most of their
lind however ST ofthe tand of the farmers included in the
haseline survey compriseshigh fields, with the remainderin
smadtamounts of middle and ow fields Thus. the firmermust
choose varieties that are suited tosoil and water conditions
different tield fevels as well as o cutinary preferences. As
result. the farmiers surveyed caltivate and maintaim seed for as
many as toarornore RER vaneties ot dittering maturitios and
AUTONOmIC Charcterisiics.

The data from the two seasons of crop s largely
contirm the observation that carty-mataring varicties usually
are planted i hugh fields, mediom- and some late-maturing
varieties momiddie tields, and fate-maturing varietios in low
ficlds. despite the relativity of ficld-level distinction. The
[989-90 data conform more closely 1o this generalization,
although the resubts may have been biased by the smallness of
the sample tFigs 2 The 199091 datvare less compatible with
the generadization. perhaps because of the drought that oc-
curred during the 1990 wet season, Somwe farmers had planted
aLe-niaturing variets i their Tow fields bur had to obtain
seedlings from neighbors and replint a medium-maturing
variety because standing water was insufficient 1o support late
varicties.,

Farmers™ practice of varying the TV they plantas a way
of coping with environmental stress. as well as optimizing
production at diftering field levels. underscores the need for
varictal diversity in the Cambaodian RLR environment.

Varietal maturity

FFarmers and rice scientists both consider maturity in classify-
ing RLR varieties: however, then classifications do not al-
ways coincide. Rice breeders classify varicties by duration:
carly-nuturing varicties mature in 120 d or less, medinm-
maturing varieties in 120- 150 and Late-nraturing varicties in
more than 150 d (R, Co Chaudhary, pers, commun.. 1990),
Cambodian tarmers divide varieties intocarly - medium-.and
late-maturing categories acconding to flowering and harvest
dates. Rice scientists would classity Cambodizn RLR TV as
late-maturing varicties, except for the few photoperiod-insen-
sitive varieties.,

French agricultural scientists employ i system of matur-
iy classitication that is more like the svstem used by farmers.
Delvert (1961) noted that the: Directorate o Agriculture
followed an older tradition of four maturity classitications: riz
hatif (short-durationrice), iz de mi-suison (half-seasonal rice),
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rizde saison (seasonal rice). and riz rardif (late rice)
(Table 2).

Farmers call photoperiod-sensitive varieties srao rudow
(scasonal rice) and photoperiod-insensitive varieties srao
bhongkaon rudow (increasing seasonal rice). Srao bongkaom
rudow variceties usually are planted during the dry season: but
farmers also plant them during the wet season il heavy late
rains make it possible for unused fields to be cultivated. Thus,
the yield of photoperiod-insensitive varieties increases the
stock of grain provided by the usual seasonal varietier.

Farmers divide seasonal-rice varieties into seveial cate-
gories. Forexample. srao prang means “dry-scason rice™ and
srao wossa, which includes RLR and deepwater rice, means
“wel-season rice.”

RLR varicties are further subdivided into srao sral (light
rice), srao kandal (mediumrice).and srao thirgon (heavy rice)
(Tables 3 and 4). These categories correspond roughly to the
maturity classifications of carly. medium, and late. Some
photoperiod-insensitive varieties are classified as carly ma-
turing, but this description more oftea refers to photoperiod-
sensitive varieties.,

If the rains arrive on time and are sufficient, farmers sow
carly- , medium-, and fate-maturing varietics in reverse order

Pond o

Table 2. French varietal classifications and percentage of area planted
to each for 1967 (Tichit 1981).

“oof
Classification Duration cultivated

arca
Very carly varieties G- 120d RN
Early varieties 120 - 1500
Half-seasonal varieties 150 - 180 d 12.5
Seasonal varieties IR0 - 210d 430
Fate varieties <210d 19.4
Floating varienes 15.5
Dry -season vanieties 6.3

Table . Comparison of commaonly used terms denoting varietal maturity.

Usual harvest

Khmer Frenche Maturity :
- period

Srao sral Riz haut larly Late Nov to
ight rice) hort-duration ricey carly Dec
Srao kandal Riz de mi-sinson Medwum Mid- 1o Le
(medium ricey thalt-scasonal neey Dec

Riz de saison

(~seasonnal rice)
Srao thngon Riz tardif Late Larly to mid-
theavy riced tate rice) Jan

Delvert (1ub

Table 4. Typical characteristics of traditional varicties suited to the
three field levels.

Early-maturing
varieties

Mediunm-maturing
virieties

Late-maturning
vireties

Classtfication
of vaneties

Deseription Late Nov-carly Mid-fate Dev Late Dec-md - Jan

Dec harvest
Drought resistant
Subsistence rices

with good

volume
expansion

High ficlds

Sandy soils

Decepest standing
water to 20 ¢cm

Field level

Field
problems

Drought prone and
son] authject to
heavy compactio
after plowing anc
harrowing

harvest

Best cooking
quality rices,
best sale price

Middle ticlds
Sandy-sandy
loam soils

Peepest standing

witer to 20 em

Drought or deep
standing water
n
!

harvest

Flood-tolerant

varieties, some
with elongation
ability

Medivm-good

cooking quahity
with good volume
expansion

Lower ficlas
or pond fields
Sandy -sandy toam
sotls with some
silt content
Deepest standing
water o >30 ¢m

[nternittent deep
standing or
stagnant standing
waler

to their maturity: late-maturing varicties usually are sown in
mid- to late May or carly June in low fields that have sufticient
standing water; medium-maturing varieties follow in mid-
June to carly July: and carly-maturing varicties are trans-



planted Listin the drought-prone high tields in mid-July, The

order miy vary aceording o focal conditions and preferences.

Farmers prefer to transplant seedlings that are 30-40 d old if

standing water in the fields is sufficient,

Farmers are at the merey o the rans, however, tor the
tming ofnursery -bedestablishment and transplanting. Debvent
choobhidentilied twoscasons during which ramtalb s ariations
canadversely aftect the orderls progression of nursery -hed
estabhishment, fnd preparation, and timely ansplanting
accordimg to varietad maturny . The tirstis e May and carly
Junes when o shortage of ramtall can delas nurserny -hed
establishment and Lind preparation. The second is the petie
satsont seche comall drey seasoniacperiod e Jols and Aogued
when ramntalloften ceases ov s irregularhy distnibuted. delay -
g transplantmy. Frequentdy. carly raims that allow timels
nursery -bed establishment are tollow ed by drought during the
middic of the wet season foremyg farmers to transplant seed-
Iings that are SO dold or older.

Delvert noted dhat carls maturing varieties called v o
Kendas thaltrice vare sownowith the tistrams and harvested in
Septenmber to October. These varietios are caltivated princi-
padly to replenish depleted granaries betore the main harvest.
Srao honlas vaneties usually are photoperiod insensitive and
include both IR varieties and TV's such as Jantias Phik and
Bar Khar CThree Months),

Photopertod-insensitive varicties sonietimes wre culii-
vated during other periods inthe wet season. Takeo farmers
had sown or ransplinted carly -maturiag varicties in Septem-
ber and October of TURY tharvested in January) o take
advantage of unseasonably heavy fate rains and imcrease the
aggregate rice harvest.

Srao konlas and srao prape are generic Khner ternis for
photoperiod-insensitive. carly-mataring varicties. Farmers
alsoappendthe word Aenfas chalt o variety names to indicate
that the designated photopertod-sensitive variety has an car-
lier harvest date than the eponymous variety .

Kandal farmers cultivate anearky -maturing varicts 2 ika
SlaKonlas whichisharvesied inearly December. Thiscaltivar
takesits name troma widely coltivated late-maturing cultivar,
Phka Nla.whichis harvested incarly to mid-January, Crop
cuts were tihen in carly December in Takeo ofanother carky -
maturing variety Prambai K Kontas which derived itsname
from the variety Prambai Kna. classified by farmers as me-
dium or fate nuoring,

The farmers™ carly -mataring category includes mosth
photopertod- sensitive varieties that have mid- 1o late Novems-
ber or carly December harvest dites. though some phatop-
eriod-insensitive varictiesare included also. Commonty planted
carly-maturing varictiesinclude Sombok Onekrong Lum One
Ksaich, and many elutinous varicties Grao domnawin,

Farmers cultivate smalt amounts of elutinous rice vearly,
Mostglutinous varictiesare carly maturing, butcropeuts were
taken of medium- and late-maturing elutinons caltivars as
well. Glutinous rice is the basic ingredientin sweets prepared
for weddings., testivals, and especially the Khmer lunar New
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Year in April. Although at is grown primarily tor family
comsumption. ghutinous rice can command a sale price. when
itis in demand. of 10-15 niels/he more than the most fivored
nonglutinous rce.

Medime-miturig vartetios are photoperiod-sensitis e and
are harvested inmid- to Fate December orearly Tanuary . Most
of the varteties that are preterred tor their cating gquahits . such
as Phka Konaiov Cluna Phrom cinto this caregory . Delvent
noted i 1961 thathalt ot the colovated RER Tand in Cambodia
was planted with medom maturing varicties, and these varie-
ties were characteristic of Cambaodian rice agricaltore.

Fate-maturing vanicoe asually have carly 1o mid-Lainu-
ary harvest dates, They are most frequently planted in low
felds becase mostare well adapred o deep standing water
and some have moderate clongation abilinyg, Some varictios
can tolerate 700 cm ol stnding water or more and would be
classitied as deepwater nce by ice scientists tDeDatta TOST).

Derivative varieiad names also are conumon among late-
nuuring varieties. Srao faone vk is the Khmer term for
deepwaterviee. The addition o these words o RER varietal
name mdicates that i has afater harvest date than the epony -
MOUS VArieny,

Farmers m Prey Kabas Dhisinet, adjacent «o Bati District
i Takeo, cultivate o Tate-maturing, tall vanety with some
clongation abilits called Jone Banlay Lacone Iyk which s
harvested meearly Linuars. This variety is planted i tields
where the standing water does notesceed 1T nand the fosaliy
grown floating-riee vareties do not grow well. The name
derives from Jong Bandas, a medivm naturing RER cubtivar
with o mid-December arvest date that is popular in Takeo.
Farmers classits Jong Bandas as o late-mataring RER cultivar
despite its elongation abiting and flood wlerance.

Harvest dates canbe fined more finmly than sow ing and
transplanting dates because daticaboui sosw ing and transplant -
ing s stricthy anecdotal and harvest dates were established
through crop cuts. Nevertheless, harvest datitis tneonsistent
because ofvariatons in classitications and tnhary estdates tor
the sime varieny .

The ranges of harvest dates of crap cuts for hoth seasons
correspond tothe general range of harvest dates deseribed for
carly - medinm-, and Laite-maturing varictios, but with a dis-
tinctoverlapelig. 3. Cropeuts of some varictios classificd by
farmers as meditm maturing were tahen in mid-December.,
and those of some varieties classiticd as carly or medinm
mataring were taken i carly Fanuary .

Srao Krohom.: o medivm-maturing varicty, is widely
cultivated wt the Kandal Provinee sites and is encountered at
the Takeo and Kompong Speu sites. Crop-cut dates Tor this
variety ranged from 7-1 2 Dec i both seasons o as Lite as 4 Jan
inthe TORY-90 season. In 1990-91, 1Y crop cats were takhen of
Chaa Phrom. o highly Tavored late-manuring variety that is
widely cultivated e Takeo and Kandal, Despite its maturity
classtfication. crop-cut dates ranged from 12 Dec to 3 Jan.

Farmers™ classifications ol several varieties. elicited during
nterviews, did notagree. Five tarmess in the 1990-9 1 sample



8 IRPS No. 154, February 1994

Percentage of crop cuts
100

90 1989-90 : '
| M@ Early matunng varieties
I

80 Medium-maturing vanettes

i
i
'
|
|

BE  Late-matuning vaneties
70 ! ) .

60
50

40
30
20
10

0

100

901 1990-91
80

1-10 Jan

1-10 Dec 11-20 21-31

Harvest dates by 10-day divisions & vanetal maturity

. Harvest dates by 10-day divisions and vanetal saturity, 1989-90 i
1990-91,

classificd Sruo Kroliont as an carly-maturing varicty, but the
remaining 16 classitied it as medium maturing, Similarly, 5
farmers of 19 in the same sample classified Clma Phrom as a
late-maturing variety, but the remainder classified it as me-
dium maturing,

Farmers were even more uncertain in classifying the
aricty Prambai Kua. Fujisaka ( 1988) identified this variety.,
transcribed as Pram Bae Kour, as a late-maturing variety of
165 days” duration. Elevencropeuts of Pambai K ua were taken
during the 1990-91 harvest. Two farmers identified the vari-
ety as carly maturing, two as late maturing, and the remainder
as medium maturing. Actual crop-cut dates similarly ranged
from 17-18 Dec to 5 Jan. One cropeuttakenon 17- 18 Dec was
identified as Pranbai Kua Konlas—hy appending the word
konlas. the farmer identified it definitely as an carly-maturing
variety.

This ambiguity can be solved by carefully screening the
germplasm of a number of samples of popularly cultivated
varieties of the same name. Germplasm collection and sereen-
ing already were under way in 1990-91. Preliminary results of
the screening of 1,258 TVs showed that farmers often sub-

sume varieties with dittering harvest dates but simitar agro-
nomic characteristics under the same generic varietal name.
Samples identified by the common name Srao Krofiom (Red
Rice) ranged in maturity from carly to late-—and some were
true floating- rice varieties rather than RER cultivars.,

cating quality

Delvert (19611 noted that, while a farmer must assess the
agronomic characteristics of o TV rice, he is also sensitive (o
its culinary qualities. Tichit (1981) noted more specifically,
“IFor his consumption the cultivator shows preterence for rice,
white or red, which has good volume expansion and which
presents qualitios of fineness or flavor which are difficult to be
discernible toa European palate.”™ Cambodian RLR Farmers
can casily enumerate these clusive qualities: they prefer
varicties that have white, fong/slender grains and are aromatic
and solt when coohed.

Fating preferences. Owners of fields trom which crop
cuts were taken said that. generally . medivm-mataring varie-
ties had the best eating quality: but their assessments of the
cating quality of the varieties sampled. gathered during inter-
views, were equivocal. The 1690-91 crop-cut dat show that
respondents rated 374 of the carly-maturing varieties sam-
pled as having excellent or good cating quality: 644 of the
medivm-and 32 ofthe fate-mataring varieties were simifarly
rated (Table 3). The data concerning carlv-maturing varieties
may have beenskewed by the small samiple size. Two samples
ot Plika Klmvai (Ginger Flowery. a variety Tarmers classify as
carly or medium matoring and favor for its cating quality,
aceounted for the 1447 rated as exeellent in cating quality.

Volume expansion. Tn 47 interviews, respondents cited
high volume expansion five times as a reason for the yearly
planting of the late-maturing varieties sampled. One farmer
said simply of avariety with high volume expansion, A small
amount of milled vice feeds a poor man’s farge family.”
Varieties with high volume expansion usuatly are considered
to have mediocre cating quality: they are said o have inferior
flavor: and. as aresultof theirexpansion. their grains are hard
when cooked.

High volume expansion was most often cited as a charae-
teristic of carly- and medium-maturing varicties, In the eat-

Table 8. Farmers' assessment of eating quality by varietal maturity,
1989-90 and 1990-91 erap cuts.

Eating quality assessment (7 of crop cuts)

Vanetal
maturity Eacellem Giowndd Medium Pour
U8G9
Farly 1 44 44
Medium 25 75 0
Late 0 47 53
190091
Early 14 43 43 0
Medium 19 45 36 0
Late 12 40 42 7
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ing-quatlity assessments of the 104 crop cuts of nonglutinous
varieties aren in 1990-91, volume expansion was mentioned
as a varietal characteristic for 404 of the carly -maturing
varicties and 814 of the Lie-maturing varieties but only 274
of the medivm-maturing varicties.

Forty -cight crop cuts were taken of Srao Krohom. Chma
Prhiom, and Prambai Kua, Most farmers classitied these three
popwlar varieties s medium maturing and rated them as
having good or excellent cating quality. Only 17% of the

farmess mentioned volume expansion as a tactor in their

ratings of the cating quality of these three varieties.

The 1990-91 crop-cat data confirm, to a degree, farmers”
general epinton that varieties with high volume ¢xpansion
have mediocre cating quality. High volume expansion was
mentioned as atactor in 18 (424 of the 43 cating-quality
assessments ol carly - and fate-maturing varieties that were

rated as medium in cating quality, [owas mentioned as a factor

mallthree assessments ofthe Late-maturing varicties that were
rated as poor.,

Coramn shape. Farmers most often deseribed the grain
shape of varieties with good to excellent cating quality as
tong/slender. Data from Taboratory analyses of grain shape
and physiochemical characteristios of samples of widely
cubtivated Cambodian cultivars failed 1o support farmers”
pereeption. Medium-maturing varieties that were rated as
good toexeellent ineating quality, such as Chma Phrom and
Srao Krohom. and Tate-maturing cultivars with medium 1o
poor cating quality, such as Niang Manh and Plika Sla. were
included i samples of TS varieties analyzed by the Interna-
tional Rice Research Institute. The characteristics examined
by the laboratory included grain shape and gel consistency (a
measure of cooked grain texture),

Farmers™ gran-shape descriptions corresponded 1o the
taboratory s analyses only for the variety Sruo Krohow ( Table
0). Atodds with farmers™ descriptions, the analyses indicated
a medium/bold grain shupe for the favored varicties Chna
Plirom and Srao Saw.
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Aroma and softness. The 1990-91 crop-cut data also sup-
ported farmers” general associations of desirable aroma and
soft cooked texture with varieties that have good cating
quality and hard cooked texture with varieties that have
medium to poor cating quality. Respondents most often
mentioned aroma and solmess as characteristies of varieties
that they rated as having overall good to excellent cating
quality, suchas the popularly cultivated varieties Clina Phrom
and Phke Khnyai. Similarly, respondents mentioned hard
cooked grains as a factorintheir cating-quality assessments of
36% ofthe carly-maturing varicties that they rated as medium
to poor in cating quality and in those of 304 of the medium-
and 424 of the Tate-maturing varieties.

Farmers™ ratings ot cooked texture did not correspond to
the laboraiory's gel consisteney anaiyses (Table 6). Farmers
consistently rated the cating quality of the late-maturing
varicty Niong Manlvas poorand said its grains were hard when
cooked: however, Niang Manih received a gel consistency
rating of 84, which indicates very soft grains. Two samples of
the esteemed variety Chima Phirom had gel consistency rat-
ings of only soft and medium-soft.

Correspondence henveen fuctors. Eating quality, matur-
ity and ficld-level adaptation of RLR varieties correspond
directly. Farmers consider carlv-maturing varieties to be
subsistence rice and prefer them tor their carly harvest, which
replenishes depleted granaries, and their high volume expan-
sion. These drought-resistant varieties are best suited to high
ficlds.

Medium-maturing varieties usually have the best cating
quality andare best suited tocultivation in some high and most
middle ficlds, where neither drought nor flooding is a prob-
lem.

District and village-cluster agriculture officials in the
sample areas were asked o list the varieties commonly grown
in their arcas and to provide examples of varying cating
guality (Table 7). Phke Khavai and Chma Pheom were the
Aarieties most favored atallthree sites. Farmers consider these

Table 6. Comparison of IRRI's ratings of grain quality with farmers' ratings of the same varicties.

Farmers” described
arain shape

Laboratory grain
quality anadysis

Laboratory

Farmers' described ;
analysis

cating quality and

Variety " ] of gel
Length Shape Length Shape couked grain teture consistency

Clhima Phrom Short Slender Medium Bold Best eating quality, Medium soft
solt cooked grains

Chma Phrom Short Slender Medium Bold Best cating quality. Medium

(Kandul Provinee) soft cooked grains

Miang Manh Short Bold Medium Bold Poor cating quality, Very soft
hard cooked grains

Phka S Short Bald Medium Bold Poor cating quality, Medium soft
hard cooked grainy

Prambai Kua Medium Bold Medium Bold Medium canag quality, Medivm
hard cooked grams

Srao Krohom Long Slender Long Slender Medium-good cating quality, Very soft
hard cooked grains

Srao Saw Medium Slender Medium Bold Mediom-good eating quality, Medium soft

hard cooked grains
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Table 7. Agriculture officials’ mention of popular varieties and their
eating qualities, by province,

Kandal Takeo Kompong Speu
Variery
Early- Sombok Ongkrong Sombok Ongkrong  Lumong Ksaich
maturing Krojoh Jap Aruth Sck vual
Domnawb Smach Jontuas Pluk Jumriab pdaw
Domnawb Tong Srao Krohom
Lahong
Domnawb Chiam
Angtong
Medium- Srao Krohom Phkat Khnyai Chma La-ut
maturing Chma Phrom Kung Kombaot China Phrom
Dong La-ut Chma Phrom Niang Saw
Phka Tian
Tong Mlu
Prambai Kua
Niang Manh
Late- Chma Jongkaom Pkha Sla Phnia Phrom
maturing Phika Sla Muai Roi Jai Sro Krohom

Kung Pluk
Tombing Put
Phka Mie
Fating qualin
assessment

Kung Ka

Phka Khnyai Chma Phrom
Phnia Phrom

Srao Saw

Chma Plrom
Phka Khnyai
Good Niing Saw
Srao Krohom
Kung Kombot
Poor Phha Sla

Excellent

Tong Mlu
Chma Phrom

Varieties with
short/bold
grains

Kung Kombot

widely cultivated medium- and late- maturing varieties to be
the exemplars of cating quality. Delvert (1961) notest that
“Chmar Proum™ was renowned lor its quality.

Farmers said during interviews that more late- than carly-
and medium-maturing varieties have undesirable short/bold
grains. Some late-maturing varieties are thought to have better
cating quality than most medium-maturing varieties, how-
ever. such as the variety Kung Pluk in Kandal, Late-maturing
varieties” tolerance of the deep standing water in low and pond
tields is their paimary advantage.

A survey of rice breeders conducted by Mackill (1986)
revealed that Southeast Asian breeders prefer varieties that
have intermediate amylose content. The cooked grains of such
varieties are soft and separate: thatis, they have the texture that
Cambodian farmers prefer. All 15 of the varieties analyzed by
the International Rice Rescarch Institute for this study had
intermediate amylose content, and none had higher than 28%
amylose. Similarly. 78% of the breeders responding 1o
Mackill's survey preferred medium- or long-grain varieties,
and 74% preferred slender grain shape, as do Cambodian
farmers,

The lack of correspondence between farmers” ratings of

grain shape and texture and results of laboratory analyses
highlights the problems that breeders face in developing
varieties that meet farmers’ preferences for the subjective
characteristics of eating quality. Farmers™ tendency to apply

generic varietal names to a range of similar varieties has been
noted. Perhaps the two samples of Clima Phromthatwere tested
were not the most preferred varieties ol that range and,
therefore, their gel consisteney ratings were less favorable
than those ot the best Clna Plirom varieties would have been.
The tact that Niang Manh receiwved a gel consisteney
rating of very soft when farmers say its ccoked grains are hard
may call into question the relevanee of laboratory quality
testing tor Cambodian RLR varietios. [t is equally possible
that farmers” preconeeptions about the cating quality of varie-
ties of different maturitics may prejudice their judgments,

Yield potential

Yiceld potential is a major factor in farmers” choices of varie-
ties to plant, although eqrad consideration is given to survival
characteristics for carly- and late-maturing varicties. Al-
though sample size ditfered between the two seasons studied.,
the trends inaverage vields were similar (Fig. by The average
yield of most crop cuts of carlv-maturing varicties in both
seasons was 1.25- 1.5 t/ha. The graphed average vields of crop
cuts of both mediuvm- and fake piatnage varieties peaked in
the LA-1.75 t/ha category, but late-maturing varicties had
consistently higher average vields,

Overall average vields for crop cuts of cach varictal
maturity did not differ significantly, and average yields were
consistent between seasons. The overalt average vields of
carly-maturing varieties were 10K t/ha for 1989-90 and 1,77
thator 1990-91. Overall average yields of medium-maturing
variceties were similarly close: 1.89 t/ha for 1989-90 and 1.67
t/ha for 1990-91. Overall average vields of late-maturing
varieties were marginally the highest: 1.87 t/ha for 1989-90
and E.84 t/ha for 1990-91.

The higher average vields of medium- and late-maturing
varietics account in part for farmers” preference for medium
and low fietds to which these varieties are best suited. How-
ever. more than 504 of the land allocations of the baseline-
survey farmers were high fields. Therefore, farmers are forced
to plant the lower yielding, carly-maturing varieties that are
best suited to these drought-prone fields,

CULTURAL PRACTICES

Interview data provided by fietd owners during the conduct of
the crop cuts provide aclear picture of farmers” crop-manage-
ment practices in Cambodia.

Order of sowing

The 1990-91 data set retlects only in part the posited orderly
progression of sowing fate-, then medium-, and finally carly-
maturing varieties (Fig. 5). The sowing of medium- and late-
maturing varicties peaked in mid- to late May, but most
aricties of all maturities were sown first in carly June and
second inearly July. The range of sowing dates afterearly July
shows greater adherence to the posited order. The percentages
of medium- and late-maturing varieties sown in this period
tapered off, and that of carly-maturing varicties increased.
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4. Average viekds by maturity, 1989-90 and 1990-91 crop cuts,

The 1989-90 data set conlorms more closely 1o the posited
order than the 1990-91 se1.

The distribution of planting dates for both seasons (Fig,
O} reflect the practice of transplanting according to the availa-
bility of sufficient standing water more than transplanting
serially according to varietal maturity,

The three environmental stresses that farmers cited most
frequently ininterviews were general drought. drought after
transplanting, and drought that delayed + ansplanting (Table
8). Most medium- wnd late-maturing varieties were trans-
planted from carly Auvrust to carly September, Most carly
varicties were transplanted in either carly August or mid-
September, Thus, farmers said that sporadic rains in August
and lack of substantiat rainfall until mid- o late September
seriously delayved transplanting.

Density of transplanting

Changing the density at which farmers customarily transplant
seedlings nay be asimple way to inerease the productivity of
Cambodian RLR.

The data collected during this study show that Cambo-
dian RLR farmers tend to transplant varieties of all maturities
within a narrow range of number of hifls/me (Fig. 7). Most of
the 1990-91 cropeuts ofall varietal maturities were transplanted
with 20-25 hills/m?. This density approaches the 25 hills/m?
achieved with row transplanting at 20 x 20 cm between rows
and hills, as is recommended for RLR TVs,

Significantly fewer crop cuts were observed with plont
populations of 26-30 hills/m- or more, All ficld owners who

transplanted with more than 30 hills/m? reported that they
transplanted during extreme drought: they compensated by
transplanting with up to 40 hills/m°. The smaller 1989-90
sample conformed to this trend: most of the crop cuts were
transplanted with 20-25 hills/m?,

The data also show that plant population tends to decrease
according 1o varietal maturity from carly to late. Most of the
1990-91 crop cuts of carly-maturing varieties had plant popu-

lations of 26-30 or 20-25 hills/m*, and greater percentages of

the crop cuts of medium- and late- than of carly-maturing
viaeties were transplanted with plant populations of 15-19
hills/m*. The trend is clearerin the TU8Y- Y0 sample, with 476
of the crop cuts of lute-maturing varicties having plant popu-
lations of 15- 19 hills/m” and 274 having populations of only
10-14hills/m’. Differential spacing based on varictal maturity
was consistent in all three sample arcas.

Farmers™ practice of varying the plant population accord-
ing to varictal maturity may reflect intimate knowledge of the
soil and water conditions of their various fields and the
agronomic potential of the varieties they plant yearly. Close
spacing is necessary for the shorter. carly-maturing varicties
planted in high tields (where drought is common and infertile

sandy soils predominate) to ensure an adequate number of

productive panicles per square meter. Older farmers said they
transplanted carly-maturing varicties with higher plant popu-
lations than varieties of other maturities, as a rule of thumb,
and increased plant population in response to drought in any
lield.
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Table 8. Frequeney of environmental stress, 1990-91 wet-season crop, by varietal maturity,
Drought Overage Exces Drought  Two reasons
Varietal . Drought e seedlings/ Transplanted A . £ eSOl
. None N after N ) standing in nursery in
maturity (general) deliayed dry < 4
transplimting
Farly Y 2 2 2 | 0 2 3
Medunm 17 I8 7 N 4 4 1 10
Late 27 10 8 | 1 | | 2
Total AR Rt 17 N O 5 4 15
‘¢ of resporses 48 7 13 1o 3 3 4

“Questions concerntng cnsironmental stress were nondirected: Tanmers yolunteered the iformation. Pereentages are based onihe otal mamber of times the factor was mentioned in 111

intersiew s, not on tolal number of responses,

The especially sparse plant population of 10-135 hills/m®
wats seenonly in pond fields. which are fertile and frequently
have more than 50 ¢m of standing water. Many of the late-
maturing varietics planted in pond fields have slight elonga-
tion ability. which helps thensurvive in deep water. and are
lodging resistant at heights up to 1.8 m. An adequate plant
population and closure of the plant canopy is achieved with
these varieties in pond fields, even with such wide transplant-
ing spacing.

Application of fertilizer
Ownersof crop-cut ficlds were interviewed about the amounts
of chemical fertilizer and farmyard manure (FYM) they used
and the imes at which they applicd these inputs (Table 9). The
responses differed significantly Trom responses 1o similar
questions asked during RLR baseline-survey interviews with
45 farmers of the same districts concerning the 1989-90 crop.
Baseline-survey data for 1989-90 showed that only 6
farmers (134 of the total sampleyapplicd no fertilizeror FYM
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6. Transplanting dates by 10-day divisions and varietal maturity, [989-90 and 1990-91,

to their crops, and 38 (87%% ) applied some fertilizer or FYM,
Bascline-survey farmers applicd an average of 13.6 cartloads
of FYM (3.8 1) to nursery beds and 6.7 cartloads (1.8 1) to
transplanted fields. Nincteen farmers (42%) of the same
sample applicd an average of 43 kg ammophos fertilizer/ha
(5.3 kg N/ha, 20 kg P/hay. and 28 (624 ) applicd 40 kg urew/
ha (28 kg N/ha.

Field owners interviewed during both crop-cut seasons
reported applying less fertilizer and FYM to their crops than
did baseline-survey participants, and a greater percentage
said they applied none. Nine tield owners (315 of the 1989-
90 sample and 21 (23%) of the 1990-91 sample applied no
fertilizer or FY M to their crops, Only 16 farmers (575 y of the
1989-90 sampleand 63(57¢7 ) of the 1990-9 1 sample reported
applying any manure to their nursery beds or transplanted
crops. The average amount applied 10 narsery beds was 4
cartloads (1.1 0y in 1989-90and 3 cartloads (1.4 1y in 1990-91,

For both crop-cut samples, the number of field owners
who applied chemical fertilizer. alone or with FYM, and the
amounts they applied also were low in comparison to the
haseline-survey dati. Six field owners (21%) of the 1989-90)

sample applied some ureato their crops. averaging 17.7ke N/
ha. Only 10 ficldowners (10%) of the 1990-91 sample report-
ed applying any chemical fertilizer, alone or in combination
with FYM. Those who used urea during that season applied
an average of 19.8 kg N/har those who used ammophos
fertilizer applicd an average of 19.8 kg N/ha, 11.5 kg P/ha.

The government could not provide fertitizer to the farm-
ers atsubsidized prices during the 1990 wet season. Since the
farmers canafford only subsidized fertitizer. its unavailability
may account for the low reported use for the second crop-cut
season.

Sampling factors and environmental stiess may help to
explain further the discrepancies in reported fertilizer and
FYM use between the baseline-survey data and the crop-cut
data. Baseline-survey farmers were asked to report the amounts
of fertilizer and FYM they applied to their entire crops and
land allocations, Field owners in the crop-cut samples were
asked for the same data concerning only the fields in which
the crop cuts were taken. The percentages of the farmers’
total land allocations repiesented by these fields was not
ascertained. Thus, the farmers may have applied additional
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7. Observed plant populations in ficlds, [989-90 and 1990-91 crop cuts.

Table 9. Frequencey of reported fertilizer application by varietal
maturity, 1989-90 and 1990-91 crop cuts.”

Varictal No FYM™ 1o YN Chemical Chemical
maturity tertilizer nursery o fertilizer fertilizer
beds fields only and FY'M
1089-9()
Early 2 6 0 0 |
2 (67) n (h (tnh
Medium | 2 0 0 ]
(25) (3h ( (n 5
Late 3 S 0 3 |
(20) (33) (0 (2(h (7)
Total 0 16 0 3 3
2h (57 () (h (n
109091
Early 6 4 4 1 0
(40) 2N (R} (7 ()}
Medium 14 15 17 2 |
(29) (3 (35) 4) (2)
Late 14 L} 17 3 4
{30 (19) 130} (6) (V)
Total RE} 28 k1 0
(31 (25) (h 5 (5

“Figures in parentheses are pereentages of sample. YN = Lamvard manure,

fertilizer to fields not included in the survey.

Furthermore, Cambodian RLR farmers avoid using ex-
pensive-chemical fertilizer or limited supplies of FYM in
times of environmental stress. The 1990 wet-scason drought

occurred precisely at the time that fernlizer or FYM should
have been applied: thus, farmers may have applicd fess
fertifizer than they would have it the drought had not oc-
curred.

FARMERS" REASONS FOR VARIETAL CHOICE

The Cambodian RLR farmer considers the entire range of
factors discussed here—soil and water conditions in the field,
varietal maturity, and cating quality - -in selecting the appro-
priate TV for cach plotin his tand allocation,

OF the reasons Farmiers otfered tor vearly cultivation off
varicties, high vield was cited most frequently for all varicties
sampledin the [990-9 1 crop euts (Fig. 83 However, when the
data are broken out by varietal maturity, o different picture
emerges (Figs. 9-T1. High vietd was mentioned most {re-
quently only for mediom-maturing varieties. Farmers cited
field adapration and maturity as frequently as vield in their
reasons for the yearly cubtivation of carty -mataring varieties.
Flood tolerance, the hev survival characteristic tor Late- ma-
turing varieties, was mentioned sis often as vield for those
virieties, Despite farmers” pereeption that medivme-maturing
varieties are high vielding, the caleulated mean and overal’
yvields of late- maturing varieties were marginal!y higher thar,
those of medium- maturiug varicties.

Among the reasons volunteered Tor annual cultivation,
field adaptation was mentioned nearly as often as vield for all
varictal maturities. Farmers said simply that the variety sampled
wils suited to the hydrological conditions of the plotand did
not atlude to problems of drought or deep standing water
specifically. Field adaptation was cited more frequentdy for
carly- and Late-maturing varicties than for medivm-maturing
varieties.

Among the survival charactenistics that were mentioned,
drought and flood tolerance were cited most frequently for
sarly- and late-maturing varieties. While drought tolerance
wits prominent wmnoeng the compaosite reasons for cultivating
carly-maturing varicties, farmers cited tlood tolerance as
often as high vield among their reasons for cultivating Late-
maturing varieties. Neither drought nor flood tolerince was
mentioned frequently Tor medium-maturing varieties

Other agronomic characteristics were offered as reasons
for annual cultivation only for medium- and late-maturing
varieties. Formedinm-maturing varicties., tarmers cited char-
acteristies assoctited with vield, such s panicle size and
number of seeds per panicle or milling recovery. For late-
maluring varicties, reasons usually concerned plant character-
istics. such as lodging resistance, Twao farmers in Takeo said
they had switched from the variety Kiee Pluk, Tavored tor its
cating guality but susceptible o lodging, 10 Kul or Kune
Konihop which are more resistant 1o lodging.

The generalizations that medium-mataring varicties have
the best cating guality and sale price and carly- and late-
maturing varieties are favored for their volume expansion are
lent credence by farmers™ assessnients of cating quality and
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10 Farmersreasons forselecting medimm-maturing varicties, 1990-91 crop
[NULH

their reasons for planting (he sampled varieties yearly, Only
high yield was mentioned more often than eating quality as a
reasonforchoosing mediuvm-maturing varicties. High volume
expansion was cited more otten than cating quality in general
for fate-maturing varictios. High sale price was prominent
among the reasons cited for growing medium-maturing varie-
ties cach year: the premium medium-maturing varicties com-
mand the highestsale price and are sold by varietal nsme in the
Phnom Penh markers, High sale price was mentioned fre-

LL Farmers” reasons forselecting late-maturing varicties., 1990-91 Cropetis.

quently for carly-maturing varieties, also, because farmers’
and traders” stocks ol rice are depleted at the time that early-
maturing rice is harvested and. therefore, rice is in high
demand.

SUMMARY AND CONCLUSIONS

Therange of farmers” expressed reasons for yearly cultivation
of the varieties sampled in crop cuts reflects the complexity
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Table 10, Characteristics of traditional Cambodian RLR varieties and
suggested breeding objectives for varietal improvement.

Varietal Existing characteristics Breeding objectives
maturity
Early Tall. lodging-susceptible Inigated variety plant type.
taller
Some varieties Photoperiod-insensitive,
photoperiod-sensitive 100-120 « duration
Drought-resistant Drought-resistant
Low-yiclding Increased yield
Medium Tall, lodging-susceptible Strong plant type,
140 em plant height
Photoperiod-sensitive Photoperiod-insensitive
or weakly sensitive,
120-150 d duration
Superior eating quality Superior eating quality
Low-yielding Inereased vield
Late Tall to very taill Strong plant type,

140 cm plant height

Strongly photoperiod-sensitive,
150 d duration or greater

Strongly photoperiod-
sensitive

Flood tolerant due 1o
elongation capacity

Submergence tolerant due to
elongation capacity

Low-viclding Increased yield

and difficulty of rice cultivation in the RLR environment.
Farmers must considersurvival characteristics, such as drought
andfloodtolerance, equally with yield and cutinary preference
as they choose appropriate carly- and late-maturing varieties
forcultivation in their high and low fields. They can give more
weight to the factors of yield and sale price in choosing
medium-maturing varieties because the fields 1o which these
varieties are besesuited are less prone to environmental stress.
The breeding objectives for RLR varietal improvement
of Cambodia’s national rice production intensification pro-
gram should take into account farmers” priorities in choosing
varieties for cultivation (Table 10). Unless new varicties are
introduced through a well-formulated extension and training
program, farmers will be reluctant o adopt them or will
experience severe yicldlosses in growing then. If photoperiod-
insensitive or weakly sensitive carly- and medium-maturing
varieties are introduced, farmers will have to alter their
sowina strategies radically. They will have to be taught to
manage photoperiod-insensitive varieties in RLR fields through
careful on-farm trials and a strong extension and training
program. It may be wise 1o introduce carly-maturing,
photoperiod-sensitive varieties that flower in late October.
The strong photoperiad sensitivity of currently cultivated
carly- and medium-mataring varieties helps farmers te. com-
pensate for environmental stress: if standing water is insufti-
cient when seedlings are the optimum age for transplanting,
farmers can delay transplanting until conditions improve
because the seedhings still can be used at 60 d old or older.

If late-maturing cultivars are introduced, extension
workers must clearly expiain 1o farmers that submergence
tolereace dets these varieties survive intermittently deep
standing water and must show them how this characteristic
differs from the clongation ability of existing tall, late-matur-
ing cultivars, Breeders need to know that submergence toler-
ance may be an inappropriate characteristic for varieties that
farmers must plant in fields that have stagnant, deep standing
water for 2 mo or more.

The data presented here demonstrate that Cambodian
RLR farmers understand the complexity and risks of the RLR
environment and consider them when choosing varieties 1o
plant. The farmers’ varied reasons for the annual cultivation
oflocally favore Tvarieties are rational, and the large complex
of available varieties is needed to meet the demands of the
Cambodian RLR environment. Farmers weigh the relevant
survival characteristics of carly-. medium-, and Late- maturing
varieties against desirable cating quality in deciding how best
to provide enough rice to fill their granaries. Farmers® strate-
gies in varietal management as shown here seem to belie
Tichit's (198 1) assertion that Cambodian RLR farmers “even
occasionally practice a varietal rotation without any real
advantage.”

Rice breeders have their own priorities for improving the
planttype, yield potential. and sii s ad characteristics of RLR
varieties to intensity rice production in Cambodia. They. and
other agricultural scientists working to change and improve
rice varicties and farming practices in Cambodia, must un-
derstand how farmers choose varieties and manage crops if
their efforts are to be effective. Whether new varieties are
introduced or existing cultivars are more widely distributed,
the focus of these efforts must be to benelit farmers.
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