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ABSTRACT

Rainfed lowland rice (RLR) is planted in 88 of Cambodia’s cultivated riceland. Data for

the baseline survey of RLR production in Cambodia were drawn from interviews with 45

farmers in three provinces. Interview subjects produced rice exclusively through RLR

cultivation. This report describes

B the place of RLR in Cambodian rice culture:

B farmers” family composition, farm assets, access to labor, and income sources:

W factors influencing farmers® crop-management and varietal choices, including size of
landholding, ficld tevels and related soil and water problems, farmers” classitication
of rice by maturity, and local varictal preferences based on cooking and cating
quality and agronomic performance: and

W RLR crop management and cropping operations from nursery establishment to
harvest and storage.

Constraints to intensifying RLR cultivation in Cambodia are discussed and conclusions and

research recommendations are presented.

"Technology transter specialists, Cambodia-IRRI-Australia Project, P. Q. Box 01, Phnom Penh, Cambodia,



RAINFED LOWLAND RICE IN CAMBODIA:
A BASELINE SURVEY

Cambodian farmers of rainfed lowland rice (RLR)y manage a
wide variety ol traditional RLR cultivars inadiverse ccosysten.
To set effective breeding priorities and plan research that
addresses farmers” productionconstraints and inereases vields,
plant breeders and othier agricultural scientists need to
understand

B the amount and duration of raintall and stand g water:
B the soil types and field forms and levels:

B Cambedian RER farmers” classifications of rice culture,

ficld iy pe.and field ceology:

B the farmers” classtfications of the traditional varieties

CTVsythey plant in their ficlds:

B the farmers” managenent of the TV and
B (he formers” constraints inomanaging RELR culture to fill
their granaries.,

Agricultwral scientists must understand the ccosystem
they are addressing and tarmers” response toand management
of it Garrity etal ¢ 1980) noted that one of the major purposes
of zonmyg and detining the RER ceosystentis “toassist in the
detmition of breeding priorities and objectives.”™

Inthe RER environment, ficlds are unirrigated and up to

Stemof standing water aceamuldes in the fiet 2s fora part of

the growing season rGarrity ebal 1986y, About 38 million ha
are cuttivated in RLR-- 2877 of the Lued wrea cultivated inrice
worldwide. In many South and Southeast Astan countries.
RLR isthe predominant rice colture. and Tuture increases in
rice vieldinthese countries mustcome fromine RLR ecosystem
(Garrity et al 1986). In 1989, RLR accounted for 1.6 million

88% of the country's

ha of Cambodia’s cultivated rice area
total wet-season rice arca (Table 1),
The RLR environment has a diversity of growing
conditions. These vary with the amount and duration of
rainfall in the ficlds. depth and duration of standing water,
time of flooding. type of sailand topography (Khush 1984,
Cambodian RLR farmersmustconsider these and other factors
i managing theirriceficlds and selecting appropriate varietices.

SURVEY LOCATION

Cambodia’s political and administrative divisions are, in
descendingorder. Ahairtprovinee ), srok (districO Al (village
cluster or commune ). and phlimn (villge).

Research on Cambodian RER rice production, including
interviews of 43 farmers, was carried out at one site incach of
three provinces: Kandal 17 farmersy, Kompong Speu (14
farmers), and Takeo (14 farmers). Incach provinee. districts
were chosen that have substantiad RER fand ¢ Table 2). Within
those districts, village clusters were chosen in which the
tarmers depend on RER for vice production. The village
clusters and villages that were selected are listed in Table 3
and located i Figure 1.

Kandal Province

Dong Kaw, the district chosen in Kandal Province, is new,
having been created after 1979 from parts of Kandal Stung
District and Phnom Penh Musicipality. The selected village

Table 1. Comparison of i cultivated tand area of early -, medium-, and late-maturity RLR varieties to total RLR cultivated area, and (b) total RLR

cultivated area to total wet-season area,”

(1))
1987 TUNN 1UR9
Variety RILR o of total RILR ol tonl RIR ot total
cultivated RLR cultivated RIR cultivated RI.R
arcit tha cultivated area tha cultivaied area (i) cultivited
area area arci
IR varictiey' RIRDU] 3 39,233 3 8
Larly-matarity varicties 173,046 16 210817 5 339500 M|
Medium-matunty varieties 4200740 R 507,238 15 434,500 27
Late-maturity vinietios 479544 43 671,685 47 S10.900 51
Total 1105335 1,428,976 1.584,900
(h)
1ON7 1URN 1989

Wetseason
cultivated

Wel season
cultivated

RLR percentage

RLR L aeea

Wet season RER pereentage

) ml,““‘“ud ( RER Lind arca )
arca RS
Total wet season areit

RIR pereentage

RLR I_;\Lul area

arca — N arei AN
thin Total wet season area thay Total wet season area thin
1.247.505 hiYl 1380260 ) 1,805,950 bt

Source: Depatment of Seroroms . Minstes of Aenculture, wnpubl data, For 1989, cultiated e tor IR carietios s ang eded i ol ated area for catlv matunty vanetes,
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Table 2. Research sites, basic statistics, and cultivated area, 1989 RLR crop, Cainbadia.

Cultivated area (ha)

1989 wet season

No.of  Total No. of Agricultural 1989 dry season
Province District village population  households land area
clusters tha) Total IR Early  Medium Late IR Total
varieties  variefies  varieties  varieties  varieties
Kandal Dong Kaw 15 49,635 8.960 8917 350 320 RN 2,180 6,035 No data 8.600
Kompong  Samraong Tong 15 85,491 16,147 13,521 191 No data 2,709 6,443 4,321 Nodata 13473
Speu
Takeo Bati 15 K7.856 16.255 27636 3,740 31740 1872 11.520 4003 35500 20,395

Table 3. Interview sites for the RLR baselin  survey, Cambodia.

Province District Village cluster  Village

Proteah Lang Ang Kong Ksaich

Samraong Tong  Ang Thum Loab
Robong Chhros
Kaew Munin

Dong Kaw
Samraong Tong

Kandal
Kompong Speu

Because of Proteah Lang's proximity to Finom Penbh, its
farmers have greater opportunity for nonagricultural cconomic
activities than do the farmers at the other research sites: 47%
of the farmers sampled in Proteah Lang but only 21% of the
farmers at the other two sites had nonfarm employment.
However, the village cluster’s economy is based primarily on
rice agriculture. Few cash crops are raised, and few sources of

Takeo Bati Lomphong Krang Thom
Bak Ronos . . . . .
alternative agriculturalincome are available, other than tapping
su, ar palms to produce sugar.
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1. Researcn survey area.

cluster, Proteah Lang, which has only five villages, is ap-
proximately 20 km southwest of Phnom Penh. Rice cultivation
in the cluster is entirely rainfed. A parcel of land within the
cluster has been proposed as the site of the Cambodian Rice
Research and Development Institute, which is still being

planned.

Ricefields in Proteah Lang slope gradually upward, away
from the main road. Soils are primarily light sand, subject to
heavy compaction after land preparation. In the low terraces,
some soils are sandy loam and silt loam mixed with siand.



Kompong Speu Provinee
Samraong Tong, a large district chosen in Kompong Speu

Province, is situated on Route 4 approximately 30 kmwestof

Phnom Penh, The village closter of the same name also s
large, comprising 18 villages, and s approxmately 8 km
north of Route 4 on an anpaved road. The local cconomy is
based almost entirely on RLR cultivation, Farmers in the
cluster grow few casherops and depend largely on palm-sugar
production for income. Riceticlds in Samraong Tong are {lat,
and light sandy soils predominate.

Takeo Province
Batiis a large district betw een National Routes 2 and 3. about
40 km souwth of Phinom Penh in Takeo Provinee. The district
is agricalturally diverse. and some village clusters have
irrigation systems, The districthas acommunity development
center. under the direction of the Department of Agronomsy .
which provides training and extension advice to farmers,
Lomphong, the village cluster chosen i Batt, s medinm
sized.comprising P2villages, Tnssunlihe othervillage clusters

in Bati in that its rice production is entirely ramnfed and few of

its farmers engage in wet-season cash cropping. Lomphong's
farmers depend Targely on pabm-sugar production tor cash
income, although some villagers own laree numbers of cattle.
Some villages have low-lving fields. A small chiain of foothills
bisects the village cluster. and fields that are close to them

have steeper slopes and poor. sandy soils,
SURVEY SUBIECTS

Data gathered in four categories-—tfamily composition, farm
assets (including domestic animals). sources of agricultural
labor, and proportions ofagricaltural production geared toward
subsistence vy cash income—were used to characterize the
farmers who participated in this study. Houscholds were
selected randomly for mterviewing.

Family compasition
Although the Pol Pottimes and mititary conscription for the
civil war had taken their ol of the adultmale population, cach
family surveved had aomale head of houschold. The average
age of the hieads o houschold was 41 v, Eighteen of the heads
of houschold (3000y had no formal education. OF the rest, 3
(7% ) haa attained some Titeracy with the monks at the local
Buddhist temple. 22 4940 had attended elementuary school.,
and 2 (440 had attended secondary schoul.

Allheads of houschold were actively engaged in farming,
but I8 (404 ) had @ source of nonagricultural income. Of the

17 Kandal houscholbds surveved. 8 (477 ) had some souree of

outside income. Onby 6 farmers (219 ) of the 28 surveyed in

Kompong Speuand Fakeo had outside emplovmentoranother

source ol income: four sold goods from small household
stores, and two were civil servants,

The average age of the wives of the heads of household
was 37 v Twenty-five (565 )y of the wives had no education:
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the remaining 20 (4490 had attended but not completed
clementary school.

The tamilies surveved had an average of four to five
children. Only 11 (2440 ol the families had children who
assistedregulariy inagnceuluril work and of these the number
who helped was only one or two, The rest were too voung or
in school.

Eight houscholds had resrdent individuals other than the
nuclear fiomily of the head of household. Only in tour cases did
any of these people assist i agricultural Tabor,

The average number ol individuals who participated
regularly inagricalural laborin the households sampled was
four to tive,

FFarm assets

Mosthotseholds sampled had some domestic ammals but did
not derive much income from them. Two-thirds ol the
hotscholds surveved kept pigs. Ducks and chickens were
raised primartly for domestic consumption,

Across the total sample. farmers owned an an erage ot 3.4
cattles however. the distribution of these animals was uneven.
Only siv houscholds c1 390 three cachin Kandaland Kompong
Speu. owned no cattle.

Despite the figure of 34 cantle perhouschold. 11 (2940
of the houscholds sampled did not own plow arimals. Thes
had to pay cash or exchange Tabor tor having their fields
ptowed. The distribution of the houscholds Tacking draft
animads also was uneven: 7 (41700 of the househiolds in
Kandal. 5 (35 in Kompong Speucand only 74 incattle-
rich Takeo.

Some residents of the villages surveyed plowed tor hire,
but the survey participants who ow ned plow animals said they
seldom oftered this service. Only one of the 32 draft-animal
owners plowed for cash. and 13 others plowed i return for
[abor.

Interview subjects owned few farm assets Clable -5, The
mostcommon farm implements were carts. plow s and harrows,

Sources of agricultural labor

The primary source ol agricultural laber outside the houschold
is exchange labor. despite the difficulty of scheduling labor
exchanges for RLR cropping operations. The importance of
exchange faborinereased radically with the drastic increase in
farm wages between the 1989-90 and 1990-91 cropping
seasons, OF the houscholds surveyved, 43 (9640 ) exchanged
labor.

From 1982 to 1989, tarmers were foreed to farm
collectively inproduction groups called Arom sammaki. These
aroups had anaverage of 13220 member families who farmed
the group s riceland jointly and divided the produce according
1o shares based on size of family and relative ages of the
members.

Though the krom sammuaki have beenotficially disbanded.
the government now calls them Aromr proway dai texchange
labor groups). The continuing influence of these groups is
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Table 4, Number of housebolds having important means of agricultural production, Cambodia.c

Total
Province no. of P.IO“ Mean Can Plow Harrow Rohat Snaich’
y ! animals
samples
Kandal 17 10 1.3 9 12 9 0 0
Kompong Speu 14 9 1.4 9 10 6 0 2
Takeo 14 13 1.7 12 12 Il 1 1
Total 45 2 1.5 30 RN 26 1 3
Percent 71 67 76 S8 2 7

“No household owned a thresher or a pump. "Pedal-dniven irrigation wheel. " Manually operated water shovel used primarily for ireigating nursery beds in RLR production,

shown by the fact that 37 (87%) of the households th.t
exchanged labor did so primarily with former members of
their krom sammaki. Only six families (13%) exchanged
labor primarily with extended family, kin, and neighbors.

Production for subsistence vs cash income

Most farmers said they could grow only enough rice for
subsistence— with a small surplus for sale in good years—
because their landholdings are small and RLR yields are poor.
Nine housceholds did not grow enough rice for subsistence and
had tobuy rice for some portion of the year. Farmers frequently
mentioned this marginal subsistence production as a reason
for favoring varieties that have good volume expansion,

Farmers were obligated to sell small amounts of rice—
seldomexceeding 100-200kg—to the government. The official
government prices forthe 1989-90 harvest were 16.50riels/kg
(US$0.05/kg) for TVs and 19 riels/kg (US$0.06/kg) for IR
varieties. Private traders purchased paddy of the varieties
prized for their eating quality, such as Phka Khnvai or Chma
Phrom for as mnch as 35-40) riels/kg (US$0.13-0.14/kg)
during the same period.

Palm-sugar production was one of the few sources of ca.h
income for the families sampled. Quotas varied, but the
village headmen generally granted applicants exclusive
exploitation rights for 20-25 mature trees. regardless of where
they grew. Sixteen houscholds (36% ) in the interview sample
were engaged in palm-sugar production.

The palm-sugar season extends from late October or
early November to late April or early May. Men engaged in
this activity work 6-8 h/d, setting and collecting the bamboo
containers that catch the palm sap twice daily and boiling the
sap down for sugar.

Table 5. Average landholdings, by field level and province, Cambodia.

The seasons for palm-sugar production and RLR harvest
overlap. Thus, men who are engaged in producing palm sugar
are not available to provide labor for the rice harvest.
Households prefer to thresh rice at night, when men can assist,
so they can complete the task guickly.

Income derived from palm sugar varied widely, but sugar
tappers said they could earn 30,000-40,000 riels (US$95-125)
during the 5- to 6-mo season,

LAND ALLOCATION

RLR farmers sampled in the three sites are constrained by the
sizes of their landholdings, which average only 1.1 ha per
family, and the fragmentation of their fields, which are
distributed in tiny plots among three field levels. Farmers'
land allocations were divided into an average of seven plots
(Table 5).

As the krom sammaki (collectives) devolved toward
private production, farmers received individual land
allocations. When the collectively held 1'nd was divided.
holdings of cach field level were distributed to the member
families evenly. Each family received an allocation of high,
middle, and low ficlds in proportion 1o its shares in the
collective, however small. This strict, even division was in-
tendedto preventany family fromreceiving adisproportionate
allocation of either desirable or undesirable field types.

As aresult, most of the farmers sampled had land alloca-
tions that were divided into small plots throughout the areas
formerly cultivated by their collectives. As families grew,
they occasionally received additional parcels from village
reserve tand; but their plots remained small and dispersed.

Total holdings High fiekds

Middle fields Low fields

No.of Area  No.of  Area  Reported % of No.of  Area  Reported % of No.of Area  Reported % of
Province plots (ha) plots tha)  maximum  total  plots (tha)  maximum  total  plots  tha)  maximum  total
standing  holdings standing  holdings standing  holdings
water (em) water (cm) water (cm)

Kandal 6.4 1.1 16 0.59 28.0 55 1.8 0.57 63.0 25 24 031 48.0 20
Kompong Speu 6.1 1.1 4.2 .75 240 54 40 0.53 125 22 I8 0.38 $6.4 24
Takeo 8.1 1.2 KR 0.48 15.6 44 37 1.08 30.0 9 40 062 RER] 47
Mean 6.9 1.1 kR 0.61 22.5 51 32 0.73 418 19 2.7 0.44 44.4 30




Field classifications

Cambaodian RLR farmers classify their fields based on the
relative levels of the plots, depth of standing water, and other
characteristios. Farmers plant RLR varieties of ditferent tvpes
and matunties according 1o ficld level ard other related
criterin cFupisaka [TOSS] clearly explained RER farmers’
ditferentianonof ficldteyelsand classified the levels according
to landform. water regimeand prevailing soil tvpe. Fujisaka
alsofisted the TVS encountered i cach fevel)

Farmers interviewed at the rescarch sites used the termis
sead lew tor high ficlds, sran kandal tor middle Nields, and sra
Kraom tor low ficlds.

In high fields i the rescarch arcas, soils were pre-
dominantly sands . and stnding water seldonm exceeded 15-
200em m depthe They often were subject to drought. These
ficlds correspond 1o the “ronfed shadlow . drought-prane”
classification of Khush (1984,

Inniddle frelds, soils were sandy orsandy Toamy. the high-
eststanding water was venerallyv 2040 ¢m, and occasional
droughr or floodimg occurred less frequentdy than in high or
fow fields, Ingeneral. fields that frmers classify as middle
ticldscarrespond to the “rainfed shallow  untfas orable™ classi-
fication of Khush c3984 but may have periodic drought or
submergence problems,

Low Fields presentihe farmer with avariety of cultivation
problems. The fields survesed bad principaliy silt Joam soils
with some sand or clay content. Standing water routinely
exveeeded 30 emand frequeintls excecded Stem, Farmers call
especially Tow-Iving fields rropeany (pond tickds). In these
depressions or ponds, standing water may cveeed 80 e,

Low fields, as clissified by farmers, correspond to
“medium deep. waterlogged™ Tiekds. as classified by Khush
CTO84). Some Tow Tields hive deep standing water only inter-
mittently. Decepostagnant water may accumulate inlow-lving

2 mo or more.

plots. especiatly pond fields, tor as Tong as

RLR fields in the village do not stope asay ina regular
statr-step progression. The three field types i be distributed
in discrete arcas around the vitlage or ina patchwork, with
high tield immediately adjacent to a low one. Tichit (1981)
deseribed RER fields: “Each parcel is individually planted
without consideration of the level of ity neighbor... The
riceficlds appear ke iseries of basins justaposed at different

levels.”

Field-level preferences

Farmers consider high fields 1o be the least advantageous 1o
farm of the three field types becaase these ticlds are drought
prone and tend 1o have infertile, sandy soils, High ficlds
accounted. however, for 514 of the sampled farmers” overall
landholdings.

Middle fields are considered the most desirable because
their soils tend to be more fertile and their problens with
drought and excess standing water tend 1o be tewer than those
of other field levels. The medium-maturing rice varicties.,
whichare valued by farmers for their cating quality and which
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conimand the best sale prices, are best suited 1o this field level
as well, Based on farmers” classifications, middle fietds re-
presentedonty 199 ofthe landholdings of the farmers sampled:
however. this figure may be artificially Tow because Komponyg
Speu and Takeo farmers <eldont uae this classification,

Farmers consider low ficlds 1o be desirable because thes
have higher soil fertitits than other field fevelsshoweser, high
standing water causes problems i rice cultivation (Table 5).
Pond fiekds are especially desirable because thetr soil s the
most fertile. Tall Tte-maturing varicties planted in pond
ficlds yield as muach as 2 t/ha. despie standing water as high
as 80 em.

VARIETAL FACTORS

Cambodian farrers plant RLR varicties of different ty pes andd
maturities according 1o ficld level and other related eriteria.
The following descriptions of scicntistsand farmers” clissiti-
cations of wet-season rice provide sccontext for understanding
the furmers” varictal choices. Varictal constranints also are

discussed.

Scientists” classifications of wet-season rice

Fartier sources offera breahdown of Khmer t:rms and classi-
fications of ditferent cultural types (Table 60, The werm srai
(Erench transeription vee) translates as “field.” Farmers more
oftendescribe these seasonal divsions and culture types using
the wordsraotrice ). They categorize RERas sraowossa (wet-
season rice ). whether transplanted or divect seeded.

French sources divide Cambodian RER into “Figh™ and
“low™ cultivation based on kidtormand hy drologs . High el
tivation s entirely rainted. and siandy soils predominate in the
ficlds. Low cultivation alsois rainted. butthe water supply is
good and the seasonal riverine Nlood inundates some fiekds.
Low cultivatton predominates ina large arcaof the low -ving
plains of Battmbang and Kompong Thom proviness. RL.R m
this arcais usually divect seeded (Delvert 1961, Fichit 1981,

Highcaltivation sty pical o/ RER cultivation in Cambodia,
Lowcultivationis the predominanteulture ts peinthe northw est
of the couniry. Tichit (1981 noted: " High' nee culture is
transplanted rice i frelds swhich have the aspect of farm Land
crisserossed by hedges. due tothe tact thatirees are planted on
the dikes or along the paths dhetween ficldsiespecially the
stgar palms which border the parcets and which give a
characteristic appearance to the plains of Kandal, Takeo.
Kompong Speu.and Kompong Chbnang provinees.”

Table 6. Khmer RLER classificaticn as per seasan and enltural e,
Cambaodia tTichit 1981,
Dry-culture rce omountain nicey o hamcar femn
Wer-cubture rice
Ry season rce (ve vossa
Ordiany nees ransplanted e vosa st
Ordimay nee doect seeded tve vossa prons)
Floating rice tore vean
Diry-season tiee tsee prane
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The high- and low-cultivation classifications are too
broad to distinguish sufficiently between the many field types,
crop-managementmethods. and varietal problems that charac-
terize Cambodian RLR farming. Terminologices provided by
Khush (1984) and Garrity et al (1986) are precise tor gleoal
classification of the RLR environment. One Cambodian RLR
farmer. however, may manage fields classified as “rainfed
shallow, drought prone;™ “rainted shallow  drought and sub-
mergence prone:” rainfed shallow, submergence prone:™ and
“rainfed medium deep. waier-logged™—- all within a land
allocation not exceeding 2 ha. According 1o these classiti-
cations. he also may manage “deepwater™ ricefields: that is,
sinee the depth of standing water in transplanted RLR fields
often may exceed 30 em. such fields fit the deepwater
classification (De Datta 1982).

Farmers® classifications of wet-season rice

Cambodian RER farmers use adiversity of local varieties that
are adapted to the various soils and drought and standing-
water nroblems of the arca. Delvert (1961) noted that the
varietal aversity in Cambodian RLR cultivation reduces the
risk of a scanty harvest. In selecting a variety, the farmer
considers notonly the agronomic problems of a particular plot
but also the grain and cooking quality of the variety.

The traditional RLR varieties that farmers commonly
cultivate in Cambodiaare predominantly photoperiod sensitive,
but a few are photoperiod insensitive. Rice scientists who
classify varieties according to absolute naturity would classity
most photoperiod-sensitive varieties as fate-maturing cultivars,

Farmers divide all RLR varieties. regardless of photo-
period sensitivity, into three maturity classifications that are
based primarity on tlowering and harvest dates rather than on
absolute duration. Early-maturing varicties are called srao sral
(ightricey: medivm-maturing varieties, srao kandal (medium
rice); and Tate-maturing varieties, srao thngon theavy rice).
Government oflicials use these classifications in preparing
cultivated-area statisties.

Delvert (1951) made note of very carly varicties, siao
Konlas orsrao prape thatare reaped “betore the actual harvest”
(that is. from [ate November to mid-January). These generic
Khmer terms refer te photoperiod-insensitive varieties that
are harvested as carlyv as September 1o help fill depleted
gramaries. Variety names frequently indicate photoperiod
msensitivity: for example. Bai Khar translates as “Three
Months.” Farmers have included IR varieties in this category
since their introduction in 1979,

Early-maturing varieties, srao sral, include photoperiod-
sensitive varteties that are harvested trom middle or Tate
Novembertocarly December and the photoperiod-insensitive
varieties. Farmers in the survey arca included in this category
the most frequently planted carlv-maturing varieties, Sombok
Ongkrong and Lum Ong Ksaich, and most of the commonly
grown glutinous varicties (srao dommnawh).

Each year, farmers plant a small portion of their RLLR
fields with glutinous rice. This rice is the basic ingredient of

sweets and snacks made for weddings and other celebrations,
especially the Khmer lunar new vear which is celebrated in
April. When in seasonal demand. glutinous varieties can
command 10-15 riels/kg more than the premiuni cating rices.

Meadium-maturing varieiies, srao kandal. are photoperiod
sensitive andare harvesied inmiddle o late December-—some
as fate as carly January. The varieties most prized tor eating
quality inthe research sites. Phka Khnyai (Ginger Floweryand
Chma Phrom (Thin Border). are srao kandal. Delvert (1961)
noted that these varieties are characteristic of Cambodian
rainfed rice agriculture and accounted tor 50-604% of the area
cultivated inrice,

Late-maturing varieties, srao thngon, are harvested from
carly to late January, when deep standing water has receded.
Therefore, farmers must consider tlood tolerance in choosing
varieties for their low fields. Late-maturing varietics that can
tolerate deep standing water are planted in low-lying fields
(Tichit 198 1), Some late varieties, although transplanted. can
survive 80 em or more of standing water.

Grain and cooking quality of RLR varicties strongly
influences farmers” varictal preferences and planting strategies.
Delvert (1961 and Tichit (198 1) noted important aspects of
cooking quality, suchas volume expansion. thatattect farmers”
choices but did not mention specitic quality distinctions,

Farmers consider not only volume expansion but also
grain shape, color, fragrance. and cooked texture in their
assessments ot the cooking and eating quality of rice. Superior
citing rice should have long. slender white grains that are
aromatic and soft when cooked.

Nevertheless, volume expansion can be an important
consideration, The tarmers surveyed said a small amount of
rice with good volume expansion can feed a poor man’s Large
family. They consider the eating quality of these varieties to
be inferior. however. because the flavor is poor and the griins
are hard when cooked.

Cooking and cating quality characteristics, such as grain
shape and volume expansion, correspond to maturity and
adaptation to field levels.

Farmers think or carly-maturing varieties as subsistence
rice. These varieties help ward off hunger because they have
good volume expansion and they are harvested when the
farmers™ granaries are nearly empty.

Medium-maturing varieties are thought to have the most
desirable cooking and cating quility. Farmers consistently
cited widely cultivated varieties such as Phka Khnyai and
Chma Phromas exemplars of good cooking and cating quality.
Delvert (1961 noted that the variety Chmar Proum was
renowned for its quality.

Farmers gencerally consider the cating quality of late-
maturing varicties to be inferior to that of medium-maturing
varieties. Late-maturing varieties more often have undesirable
short/bold grains, although some are favored for superior
volume expansion,

-/
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o Adapied Repored Grain - N, Farnters” reasons
Vanewy Duration Harves field vield shape and f..l{lll'\l.' Agronomic for yearly
date ) quality notes ) .
level (t/ha) color cultivation
KNandal Provinee
Thupg Luhong Srao sral - Lite Now High 2225 Glutinous Acceptable Some drought
carly tolerance
Srao Domnawh  Srao sl Earfy-mid Dec High-middle 2.4 Cilutinous Goadl
ity
Srao Krohom Stao handal Mid-lae Dee o High-middle  1.2-1.7 Medinmybold- Good Some drought Field adapration,
miedium white tolerinee maturity, cating
yuialiny
Niang Pat Sraw handal Late Dec Middle 1.3 Long/short- Good Tolerates standing Eatmg quality and
medim white water to 30-40 cm wood sale price
Chma Phrom Srao handal Late Dec Low 1.7 Long/short- Excellent, Tolerates standing Feld adaptation,
medium white softcooked  witter to S em canng guality.
2rains sale price
Kung Eth Stao thngon Early Jan Low 1.8 Short/bold- Acceplable  Tolerates standing Field addapration,
late white water to St em vield. volume
CAPRINSION
Kung Pluk Stao thngon Farly-mid Jan  Low 1.8-2 Short/bold- Good Elongation capacity. Freld adapration,
Lite white tolerates water to vield, cating
>3 em Juahty
Kung La Eth Seao thngor Earty-mid Jan Low 2+ Short/bold- Good Elongation capacits . Toleranee lor deep
late white toleriles woter to standing water,
~Mem catmy quality
Chnt Jonghsom  Srao thngon Earbv-mid Jan - Low 1.0-1.5 Medimybold- Acceprable. Toleres stagnani Lolerance Tor deep
late white sood volume  standing water to standing water,
expansion Sem deep valume expansion
Phha Sl Srao thngon--- Early-mid Jan Low 1.3-1.8 Short/bold- Ciood Elongation abilny., Adaptation 1o
luie white tolerates waler to lowest fields
NOem cating quality
Jamraon Pal Srao thngon -~ Late Jan Low 1.4 Long/short- Aceeptable. Strang nllers, Freld adapranon
late white good volume  resists lodging., and Jodging
expansion tolerates waler to resistanee
ROcm
Srao Saw Srao thingon-- Late Jan Low 1.5 Short/bold- Acceptable Elongation Tolerance tor deep
late white capacity, tolerates standing water in
water to =80 ¢m tichls
Kompong Spew Provinee
Jong Wan Pdaw Srao sral — Photoperiod High 24 Mediumdold- Aceeptable  Drought tolerant. Short duration and
carly nsensitive white short stature drought twlerancee
Lum Ong Ksaich  Srao sral—- Photoperiod High 1.5-2.2 Short/bold- Acceptable  Drought tolerant, Duration. tield
carly nsensitive white short stature adaptation, good
volame expansion
Aruth Srao sral- - Photoperiod High I Short/bold- Acceptible Drought toleram Short duration and
carly insensitive white droughiolerinee
Sombok Onghrong Sraso handat-- Mud Dee High-middle  1.4-1.7 Short/bold- Acceprable  Brought olerant Field adaptation
medium white but less sothan ad good volume
carly varieties cypansion
Srao Krohom Srio kandal - Mid-late Dee High-middle  1-1.2 Medinm/bold- Good Some droughi il duration and
medium white toleranee cating guihiy
Chma Phrom Srao kandal-- Mid-Toe Dee Mid-low 1.5-2 Short/short- - Excellent, Tl toleranes Yield, tickd
medinm-late white frageant stannding water alplation. cating
1030 ¢m quakity s sale price
Phka Phiao Sraochandal- - Mid-Jate Dee Middle-low 1.8 Short/bold- Good Tolerates Freld adaprarion
medium-late white standing water to and ood vohane
»5Mem CApansion
Kul Srao thngon- Early-mid Jan  Low 1.5 Short/bald- Aceeptable  Tolerates stamndine Lolerance Tardeep
late white water (o 50 em standing waler in
ticlds
Tukeo Provinee
Bai Khai Srao srul-— Photoperiod High 1.2 Medium/old- Aceeptable 100 d duranon Short duration and
carly msensitive white variety with because they cin
some drought be planted o bene-
tolerance lit from Linte s
Jantuas Pluk Srao sral— Photoperiod tHigh 1.1-1.3 Long/short- - Acceptable 110-115d s in TONY) 1o add

carly

insensitive

while

duration varieny
with some drought
tolerance

loaggregale fiee

larvest

continued on next page
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Table 7 continued.

Adapted

Reported

Grain

Farmers' reasons

S ating v .
Variety Duration ll:;\':sl field yield shape and ‘I{:li:::‘li Al‘::::zm" for y 'u'rly
level (t/ha) color cultivation
Aruth Srao sral-- Late Nov High 1.6 Long/short-  Good Some drought Good yield and
early white tolerance cating quality
Domnawb Chmal  Srio sral— Early Dec High-middle 2+ Glutinous Good Some drought Good yweld and
early tolerance carly harvest date
Phka Khnyai (1} Srao kandal—  Mid-laie Dee High-middte 1.7 Long/short- Excetlent, Some drought Field adapration
medium white tragrant tolerance and catirg quality/
sile price
Srao Krohom Srao kandal—  Late Dec - High-middle 1.4 Long/short- Good Medum duration
medium carly Jan white andd good cating
grality
Krujoh Ksaich Srao kandal—  Late Dec - High-middle 2.5-2.8 Long/shon- Good Yield and eating
medium carly Jan white quality
Prambai Kua Srao kandal—  Late Dec - High-middle 1.4 Long/short- Excellent, Suited to low ficlds  Especially good
medivm carly Jan white soft cooked it standing water cating quality
grains not >40 ¢m
Sombok Ongkrong Srao kandal—  Late Dec - High-middle 1.2 Short/hold- Acceptable  Some droughi Drought tolerance
medium carly Jan white tolerance and maturity
Niang Manh Srao thngon-—  Early Jan Low 1.7 Loag/short- Good, good — Tolerates Yield in low
late white volume standing water ticlds and cooking
expansion t0 40-50cm and cating quality
Srito Saw Srao thngon—  Farly-mid Jan  Low 1.9-2.1 Short/bold- Acceptable-  Tolerates standing Field adaptation
late while aood witer to S0 cm and vield
Kung Kombot Srao thngon—  Early-mid Jan  Low 2.2 Short/hold- Good Elongation Good yrerd nd
late white ability, tolerates tolerance for deep
standing water standing water
>50 cm
Phka Khnyai (2)  Srao thngon—  Mid-late Jan  Low 1.7 Long/short-  Excellent, Elongation Field adaptation,
late white fragrant ability. tolerates cooking quality,
standing water sale price
>50 ¢cm
Niang Saw Srao thngon—  Late Jan Low 1.7-2,2 Short/bold- Acceptable  Tolerates Good yield in low
late white standing water tields and adap-
>500cm tation to standing
wiler
Phka Phnao Srav thngon—  Early-mid Jan  Low 1.3 Medium/bold- Good Tolerates up to Tolerance for deep

tate

white

1 i standing water

standing water in
fields

Farmers’ varietal choices

Farmers sampled in all three provinces managed a wide varie-
ty of traditional RLR cultivars that were suited to the various
ficld types and prevailing hydrological conditions (Table 7).

Data were collected from all three sites on the frequency
at which specific TVs were planted (Table 8). The data con-
firmed farmers® expressed preference for medium-maturing
varicties with good cooking and eating quality. At cach site,
the TV reported as most frequently cultivated was a medium-
maturing variety. favored for its cating quality and high sale
price. The high-frequency varieties provide at least competitive
average yields when compared with other locally grown,
medium-maturing varietics and have some advantageous
adaptations to local field conditions as well.

Al individuals sampled in Kandal province reported
growing the variety Srao Krohom, supporting the assertion
that farmers prefer to cultivate good eating rice. Srao Krohom
was not rated with the varicties that had the best eating and
cooking quality; but the farmers interviewed said that it yields
well in the infertile sandy soils of high fields and its eating
quality is superior to most other medium-maturing varieties,

The four farmers sampled who reported growing only one
variety during the 1989-90 cropping season all grew Srao
Krohom, and each had only high fields in his land allocation,

Most other varicties grown in the Kandal site were tall,
lodging-resistant, late-maturing cultivars favored for their
tolerance for the deep standing water found in low ficlds.
Farmers said yield and. especially, cating quality were
secondary concerns in their decisions tocultivate these varieties
cach year.

Farmers in Kompong Speu Province similarly placed
more emphasis on cating quality than on agronomic adaptation
in their choices of varieties. Of the 14 farmers sampled, 11
grew Chma Phrom, which is prized for its cating quality and
commercial value—it commands one of the highest sale
prices in Phnom Penh markets. The next-most-frequently
planted varicties were Lum Ong Ksaich, an early-maturing
variety that yields well in drought-prone upper fields with
infertile sandy soils, and Phka Phnao, a late-maturing variety
that tolerates deeper standing water than Chma Phrom,

The basis of varictal choice was the same in the Takeo
Province research site. The variety most frequently grown by
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Table 8. Reported frequency of planting traditional RLR and modern varieties, 1989-90 crop, by province, Cambodia.

Kandal Province

Kompong Speu Provinee

Takeo Provinee

Repored No.of Reported No. of Reported No. of
Variety frequeney “tof farmers Variety frequency ol farmers Variety trequency ool Laners
of sample growing of sample  growing of sample  prowing
cultivation cultivation cultivation
Srao Krohom 17 100 Tvanety 4 Chma Phrom I 79 | variety 4 Phlha Khnai 8 37 Dvariety @
Jamraon Pal 3 18 2waricties 12 Lum ong Ksaich 7 S0 2varicties 6 Niang Manh 0 43 2varicties 9
Phha Sk 2 12 Yvariches | Phka Phinao S 36 dvaricties 2 Srao Krohom 4 29 lvarielies §
Srao Saw 2 12 dvaneties 0 Sombok Onghrong 2 14 dvarieties 2 Sro Saw 4 20 dvaricties 0
Stao Domnawn | 6 Jong Wai Pdau 1 7 Somwhok Onghrong 4 0
Niang Pal 1 6 Aruth t 7 Phka Phnao 2 14
Kung Eth | [§ IR42 | 7 Aruth | 7
Chma Phrom l 6 Krojoh Ksaich | 7
Kung Pluk | 6 Prambai Kua 1 7
IR6 ! 6 Nieng Saw I 7
IR42 1 6 Chma Phrom 1 7
Total 17 Total 14 Total 14

the farmers interviewed, Phka Khnyai, is as valued as Chma
Phrom for its cating quality and good sale price. The next-
most-frequently grown variety, Niang Manh, is thought to
have inferior cooking and eating quality but is favored for its
tolerance for moderately deep standing water in low fields.

Varietal constraints

Cambodian RLR farmers are seriously constrained by the low
yields of RLR. despite the advantageons agronomic adaptations
of some varieties they regularly grow. Yield data do not
indicate that currently planted varieties of any duration yield
more than 2 t/ha, Glutinous varieties can yield more than 2 ¢/
ha, but they play a small role in houschold subsistence
strategies and have a limited, seasonal market.

Yields of late-maturing cultivars were consistently higher
than those of early- or medium-maturing varicties. The low
fields to which the varieties are best adapted account for only
30% of the farmers” total landholdings—an average of .34 ha
perhousehold. The averages forhouseholds sampled in K andal
and Kompong Speu provinces were even smaller,

The average RLR yield in Kanaal Provinee was 1.9 t/ha;
in Kompong Speu Provinee, 1.7 t/hi: and in Takeo Provinee,
1.3 t/ha. With average landholdings of only 1.4 ha, and with
low prevailing yields, farmers could hope to produce only
enough rice for family subsistence, with perhaps a small
surplus for sale in good vears. The diverse nature of their
landholdings forces them to plant a number of varieties with
differing maturitics.

CROPPING OPERATIONS

The cropping operations observed in the survey area can be
dividedinto eight categories: preparing nursery beds, plowing
the fields for transplanting, uprooting, transplanting, weeding,
harvesting, threshing, and storing seed and paddy. A closely
related operation. managing and using fertilizer, also is
discussed.

Preparing nursery beds
Nursery establishmentis the firstimportant cropping operation
in RLR cultivation.

Farmers must consider the possibility of a delay in the
timely performance of cropping operations due to drought or
flood throughout the cropping scason, Thus, they choose plots
for nursery beds that are neither too high, which would risk
drought, nortoo low, which would risk waterlogging. If possi-
ble, nurseries are made near a source of water so mechanical
irrigation with the snaich (water shovel) can be used.

Nursery beds for the first-transplanted late-maturing
varieties often are established as carly as May in the low-lying
pond ficlds. depending onthe rains. Farmers believe the fertile
soil in these fields promotes vigorous carly seedling growth
and such growth reduces the risks associated with flooding.

Older farmers said a nursery-bed plot of 0.1-0.2 ha was
necessary to produce sufficient seedlings to transplant 1 ha. In
practice, nursery beds for the 1989-90 scason averaged 239
of the total cultivated arca. Land preparation for nursery beds
begins in mid-May or carly June if rainfall is sufficient.

The farmers sampled applicd an average of 3.7 t of
farmyard manure (1°YM), or two-thirds of that available, to
the nursery beds for the 1989-90 crop. Older farmers said 4-
5 cartloads of FYM (1.2-2.4 0. if available, should be applied
toeach 0. haof nursery beds. Manure is applicd to the nursery
bed 5-10d before the first plowing, distributed evenly in small
piles throughout cach plot. More manure may be applicd to th.
plot 15 d after sowing.

Land is prepared carefully for nursery beds. Farmers'
strategies for the firstand second plowings ol nursery beds are
identical to those for plowing transplanted ticlds.

The Khmer farmer prepares land using a pair of draf:
animals to pull a simple moldboard plow. which turns soil to
the right, and a rake-like, short-toothed harrow, on which the
farmer usually stands to add weight,

The first plowing is called pheln sdam (plowing right),
This pass turns the soil inward, helping to level the plot by
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cutting the higher soil, which is near the bunds, toward the
center. The furmer. with the plow and team. enters the plotat
the center and plows straight across. He then makes a sharp
right turn and plows in the opposite direction. parallet and as
close 1o the first cut as possible. Passing the entry point, he
turns right again, plowing cach suceeeding furrow parallel to
the previous one (Fig. 200, Usually, the plotis harrowed in the
same direction. Older Farmers estimated that one farmer with
a pair of draftanimals could complete the first plowing and
harrowing of the nursery bed in one morning of work. from
03500 h to 1000 or 1100 h (that is. during the standard work
period for draft animals),

Thenursery bed receivesasecond plowing and harrowing,
ustatly 1-2wk atter the firstowhichvis called phelna ehweing
(plowiig lefty, The sotl is turned in the opposite direction to
the first plowing. The farmerenters atacornerof the field with
the mold board of the plow angled toward the bund. He plows
around the perimeter of the plot as close 1o the bunds as
possible: then he cuts inward. spiraling toward the center,
alwavs trning left (g, 2by. The plotis harrowed i the same
direction, but harrowing may be abbreviated to save time, The
second plowmg and harrowing, Tike the first, require one
morning ol work.

The nursery bed is then prepared for sowing. I standing
wateris insulficient, the farmer™s family may throw water into
the bed from neighboring plots. The firmer then plows evenly
spaced. parallel. deep furrows across the field to delineate the
beds so seed can be sown and o allow for irrigation or
drainage. Finally, he cuts adeep furrow diagonally across the
paralle] furrows (Fig. 2. (I the plot is oddly shaped. the
farmer plows in a deep spiral. leaving (L7-1 m between thie
furrows. and then plows a straight turrow diagonally across
the spiral.)

The parallel furrows between which the seed is sown are
called jongua nvl ttemale turrows) and the diagonal furrow is
called the jongua chmol gmale furrow), The male Turrow is
positioned tochannel irrigation water, introduced witha water
shovel, into the plot and to drain the plot ol excess water.

Kompong Speu farmers reported that they normally sow
five tao of seed per 0.1 ha ol nursery bed, regardless of ficld
level, sotltype.orvarietal matarity. The taois astundard-sized
basket used to measure seed and holds about 12 kg of paddy:
thus, the seeding rate is 48-00 kg/ha. Delvert (196 1) reported
a similar seeding rate of 60 kg/ha,

Takeo farmers use a variable seeding rate of 70 kg/ha for
medium- and late-maturing varieties sown in the more lertile
middie or low fields and 100 Kg/ha for carly varieties sown in
the less fertile. drought-prone high ficlds. Kandal farmers
used a simple sliding tormula of 4 to/ha (48 kg/hao Tor Late-
maturing varieties planted in low ficlkds, 5 tao/ha (60 kg/hay tor
medium-maturing varieties, and 6 tao/ha (72 keshay torearly-

maturing varieties. The mean seeding rate for rice varieties of

all maturities was 86 kg/ha for the 1989-90 crop.
Seed is soaked 12-24 h and incubated for a further 36 h

(usually 2nights and I day). Kandal farmers usually sow their

- —
4 —

(a) Plowing right. (b) Plowing left.

(c) Nursery bed preparation.

2, Plowing methods.

nursery beds in the morning: once the germinated seed is
established on the soil surface, they drain water from the plot
in the afternoon. Water is reintroduced into the nursery bed 5-
O d later.

Plowing the fields for transplanting
Like the nursery beds. crop fields usually are plowed and
harrowed twice before transplanting.

I the carly rains have been sufficient, the first plowing
usually beginsimmediately afterthe nursery beds are prepared.
The Jow fields are plowed first because they are more likely
than middle or high fields to contain sufficient standing water
for transplanting. Plowing proceeds to the middle fields and
then to the high fields.
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The farmers sampled used partof their FY M—anaverage
of 1.8 t—on the crop tields. applying it basally before the first
plowing. Any FY'M remaining atier nursery bed and field
preparation was applicd either to unproductive upper fields
only or to different portions of fields in yearly rotation,
Farmers who used chemical fertilizer applicd it basally.

Although some 16-20-0was forsale from the government
atsubsidized prices for the 1989-90 crop. Soviet ammophos
fertilizer(11-42-0)wasmore oftenavailable. Nineteen farmers
(2% y applicd ammophos to the 1989-90 crop: nine of those
farmers applicd some part of the fertilizer basally before the
first plowing. The average amount applied was 434 kg,
providing (hased on average landholdings) 5.3 kg N/ha and
20.1 kg P/ha. The other 10 farmers who used ammophos
applied itin asingle topdressing belore maximum tillering or
in spot topdressings as needed.

Kandatand Takeo farmers generally plow left for the first

plowing of crop tields because they need to fevel the soil of

their slightly sloping ficlds. Kompong Speu farmers plow
right forthe first plowing because the ricefickds in the sampled
village cluster are lat and even.

Farmers estimated that one farmer with a pair of draft
animals could complete the first plowing of 1 ha in 4-5
marnings. A Kompong Speu farmer said that a farmer and
team could plow 0.2 ha per morning in sandy toam or clay
loam soilin the middle and low fields but only 0.15 ha/d in the
hard-to-plow sandy soits common in the high fields. Based on
terview data. the first and second plowings cach required 7
d/ha of work (Table V).

Farmers plow individually or cooperatively, with up to

four farmers and their draftanimals plowing the same field. Of

the farmers interviewed, 19 (42 plowed alone. 21 (47%)
plowed cooperatively. and the remainder hired power for the
first plowing. Some Kandal farmers preterred to plow alone
because, they siid, doing so madve it casier to maintain an even
depth. Others said that farmers plowing cooperatively could
agree on and adequately maintain a uniform depth and that
group fabor made the arduous task more enjoyable.

Hired plowing was paid for with cash or exchange labor.
The wages and fabor-exchange rates varied among the
provinees (Table 10,

ithe rains fall carly enoughto provide sufficient standing
waterinthe ficlds. the fields usually receive asecond plowing
and harrowing just before they are transplanted (that is, 45-60
dafternursery-bed establishment). Tichit ¢ 198 1) reported that

farmers waited 30 d between the firstand second plowings of

fields that were to be planted in carlyv-maturing varieties and
60 d between plowings of fields that were o be planted in
medium- or late-maturing varieties. Farmers estimated that an
individual with i pair of dralt animals could plow 1 ha in an
average of 4-5 mornings of work: interview dataindicated that
the second plowing required an average of 7 d/ha of work.
Within the total sample, 26 (584) of the farmers plowed
cooperatively for the sccond plowing, 1H24% ) plowed alone,
and the remainder hired power.

IRPS No. |52, February 1994 13

Table 9. Comparison of number of workdays/ha for cropping eperations
in transplanted RLR, Cambodia,

(‘"‘""’?"? Interview Delvert’ Delvert” Tichir
operation sample
Two plowings 14 10 16 t5
Harrow ing 35 3 4 3
Uprooting ! 3 4 5.5
Transplanting 235 [} 20 20
Weeding 0.4 - - -
Harvesting 205 10 20 10
Threshing 10 8 16 §
Total 779 49 76 64.5

Delvert (1901 Delvert (1961 citing Baudom, La Culture du Riz au Cambaodge.
BrehittiO8 s ated in Lambert e 19621 7Data toruprooting we included in the number
b workdays for transplimting.

Table 10. Comparative costs of hiring labor for plowing, Cambodia.

Wages, 198990 Wages, 1990-91
crop crop Eabor
repayment

Province
Riels LSS Ricls LSS

Kandal 300 (.59 500 098 2 ddavs trans-
planting

Kompony 200 0.39 250) 049 2 morines

Speu transplanting or

uprooting 80
bundles of
seedlings

Takeo 100 0.20 250 049 Uprooting 1

morning and
transplanting 1
atiernoon

In JORY-90, the official exchange rate was S10 teis to USS 100,

Fields usually are harrowed in the same direction that
they have been plowed. Takeo farmers routinely harrow their
ficlds after the second plowing. Kompong Speu and Kandal
farmers do notharrow plots that have light sardy soils because
doing so increases soil compaction. At these two sites. trans-
planters must foHow the plow insuch ficlds during the second
plowing if they are to transplant the seedlings casily. If those
fickds have beenharrowed, orif 2 dormore have elapsed since
plowing, the transplanters must use the chert juran. atool made
of sharpened bamboo, to drill holes to receive the seedlings.

Uprooting
Uprooting scedlings is the first cropping operation in which
farmers use cooperative labor. The family whose fields first
have sufficient standing water for transplanting is the first 10
receive exchange labor: then the labor group rotates through
the fields of the members. spending 1 d per tarm. OF the
farmers sampled, 36 (80¢%) completed this operation with
exchange labor tor the 1989-90 cropping scason. Wages and
Libor-exchange rates varied among the three sites, but all were
based, as piece work, on the number of bundles of seedlings
uprooted, bound, and topped. Workers were expected to
produce 40 bundles/d.

In Kandal and Kompong Speu. uprooting is a full-day
operation. Work begins between 0600 h and 0700 h and ends

(
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at about 1700 h with a break from about 1100 h to [400h to
cat lunch and avoid the midday heat. Uprooted seedlings are
leftin the fields a maximum ot 2 d betore they are transported
1o the fields for transplanting. At both of these sites, cach
laborer is expected to uproct 40 bundies/d. In Kandal. hired
laborers were paid 100 riels (USSO.3 1) per 40 bundles during
the 1989-90 cropping season and 200 riels (USS0.62) per 40
bundles during the 1990-91 season. In Kompong Speu, wages
were 100 riets and 150 riels (USS0.47) for the two seasons,
Exchange laborers at both sites are expected to participate in
atull day’s work. but the bundles of seedlings they uprootare
not counted as carefully as those of hired laborers.

Takeo farmers prefer to uproot seedlings in the morning
and transplant them that afternoon. Each exchange laborer is
expected to uproot 40 handles of seedlings. working at his or
her own pace. and may return home as soon as that quota is
met. Hired Laborers in Takeo roceived 100 riels (USSOL3 1) for
uprooting 40 bundles or 230 riels (USS0.79) tor both uprooting
and transplanting 40 bundles during the TY89-90 cropping
season.

Farmers interview ed about cropping practices estimated
that it took 25-35 d to uproot, bind. and top enough seedlings
to transplant 1 ha. The reported time was 15.5 workdays with
little variation amony the three sites.

I the rains are on time, farmers prefer to uproot seedlings
of photoperiod-sensitive varieties 43-60 d after sowing and
those of photoperiod-insensitive TVs or IR varieties 20-25 d
after sowing.

Transplanting

Transplanting, lik: all RLR cropping operations. depends on
the timely arrival of sufficient rainfall to cnsure crop
establishment. It the rains are late or insufficient, then
inadequate water is avatlable for proper land preparation and
seedlings inthe nursery beds are overaged and droughtaftected.

Under these conditions, farmers often are forced io plow
afield only once. as well as the sotl moisture allows. Trans-
planters then must follow the plow, using the cheu jaran to
drill holes into which seedlings can be transplanted. It the
water shortage is dire, one group advances in a line across a
dry plowed ficld. drilting holes, and another group follows,
transplanting seedlings and filling the holes with soil, Ineither
case, the tarmers must hope for sufficient ate rains to make the
best of an already desperate situation.

Transplanting made the greatest use of cooperative Labor,
Only five farmers (114 hired labor for transplanting the
1989-90 crop. The remaining 40 (894 used family and co-
operative labor. The exchange rate tor 1 d of transplanting in
Kandal was setatone-half the costof one morning of plowing;
that is, 2 d of transplanting repaid one morning of plowing,
The wage rate was 150 riels/d (USSO.49/d) for the 1989-90
crop and 230 riels/d (USSO.79/d) for the 1990-91 crop. In
Kompong Speu. wages were 100 riels (USSO. 34 and 200 riels
(USS0.68) for the two seasons. Transplanting was included in
the all-day uprooting-and-transplanting wage in Takceo.

Older farmers among the interview subjects estimated
that it took 20-25 workdays to transplant 1 ha. The actual
average labor requirement for the 1989-90 crop was 24 d/ha,
ranging trom 34 d/ha in Kandal to only 18 d/ha in Takeo.
Transplanting is a full-day operation in Kandal and Kompong
Speu: the hours worked correspond to those tor uprooting.
Families whose fields first have sufticient standing water
receive first priority in scheduling cooperative labor.,

Ingeneral, late-maturing varieties are transplanted firstin
low and pond Ticlds, which are more likely than middle and
highficldstohave sufficientstanding witer. Medium-maturing
varicties are then transplanted inmiddle fields if the rains have
been timely, and carly-maturing varicties are transplanted Tast
into the high ficlds.

However, due torainfall irregelarities and the dispersal of
most tarmers” land allocations, transplanting seldom follows
stueh an orderly progression at the study sites. Some plots of
any levelof land may have satficient standing water for timely
trunsplanting, while others must wait for enough rainfall or
must be transplanted dry. Transplanting generally progressed
as dictated by the rains and amount of standing water.

Transplanting spacing between hills usually is random,
and none ot the farmers who were interviewed reported
transplanting in rows. The Khimer Rouge enforeed row trans-
planting with a plant populstion of up to 100 hills/m” in at-
tempts to increase vields (Martin 1983),

Farmers said there was no tvpical number of seedlings
transplanted per hill. Transplanters gauge the number per hill
from the size and vigor of the seedlings: large. vigorous seed-
lings and old scedlings are transplanted at the rate of 2-3 per
hilland smaller, less healthy seedlings at the rate of 4-5 perhill
or more.

Elders interviewed about cropping practices said that the
average plant population should be 22-25 hills/m?, but the
farmer musteonsider ficld level soil type, and varietal maturity
in determining the population appropriate to a particular tield
(Table 11). Reported plant populations in Cambodian RLR

Table 11, Comparison of number of hills transplanted per m* from
published sources and farmers' recommendations with field observation
of plant population, Cambaodia.

No. ot hilly/m’

Soil type Tichit  Kandal Kompong Spen Takeo
(1981 Tarmers farmers farmers
Rich soils Nl I <22 11-14
Mediumm fertile soils 16 25 22 25
Sandy soils 25 44 >22 44
Poor soils RE! 44 »22 44
Observed plant popudation, by varictal maturity
Early varteties’ 17 17 18
Medium varieties” 14 19 -
Late variehes 15 19 I8

Usaaldly planted neintertde upper Helds with sandy sotls “Usuadly planted i middle
nelds wath more Tertke sandy Joany soils, Usuadly planted i fertile low fields, Range of
obsersed plant popotation was 10-20hidls/m” in Kandal, 19 hills/m? (single observation)
i Rompoig Spew,and U-22 Judls/m e Takeo.
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agriculture range from asfew as 1 1hitls/m?2in fields with fertile
soils to 34 hills/m? in ficlds with infertile soils (Tichit 1981),

In practice, ticlds observed in both Kandal and Kompong
Speu averaged 18 hills/m®. Ficlds in Takeo had an average
plant population of 15 hills/m® for all varieties. No field
observed hada plant population greater than 23 hills/m?. A late-
maturing. tall variety. Phka Sk, was observed ina Takeo pond
field with a plant pepulation of only 9 hills/m?.

Weeding

Fields were weeded exclusively with family labor during the
1989-90 cropping scason. Usually, farmers weed as necessary
when they go to the fields 10 observe the transplanted crop.
They also apply small amounts of FYM 1o areas that have
pallid plants. If the entire holding is weeded, this operation
usually takes place 15-20datter ransplanting, Suchcomplete
weedings required 6 workdays/haduring the 1989-90 cropping
season.

Most of the farmers who used urea fertilizer (46-0-0)
applied itafter weeding. Of the farmers sampled, 28 (62% )
applicd an average of 39 kg of urea for the total crop, or an
average of 211 kg N/ha, Twenty-two tarmers applied urea at
maximum tillering while weeding: the remainder applied it at
panicte initiation or booting.

Harvesting

The only other cropping operation carried out before harvest
is pongriab srao (turning back the rice). Tall varicties are
sometimes artificially lodged in one direction by drageing a
long bamboo pole across the ripening crop approximately 10-
15 d before harvest. This operation facilitates harvest and
prevents haphazard natural fodging (cf. Delvert 1961, Tichit
1981).

Cooperative labor is used during harvest, but farmers said!
scheduling this labor is difticult. A majority of farmers in the
villages sampled plant varicties that are strongly photoperiod
sensitive and, therefore. ripen at the same time; so conflicts in
scheduling labor are inevitable.

Farmers usually use only family Tabor for harvest,
following the varieties of different maturitics as they serially
ripen. A family rmay need as many as 15 d to harvest a large
arca planted in one variety. Of the houscholds sampled, 26
(584 ) used only family labor for the 1989-90 harvest, 16
(36% ) participated in cooperative labor, and only 3 (;n Kandal)
hired labor.

Like uprooting, harvesting is treated as picce work:

wages and exchange-fabor rates are based on the number of

bundles of rice cutand bound. (Hired laborers are not cxpected
1o assist in transporting the rice to the ficld owner's house.)
During the 1989-90 cropping scason. hired faborers were paid
200riels (US$0.64) per 400 bundies of rice in both Kandal and
Takeo. In Kompong Speu. hired laborers received 50 riels
(US$0.17) per 150 bundles. Farmers at all  three  sites
estimated that wages would more than double for the 1990-91
harvest,

IRPS No. 152, February 1994 15

Threshing

After drying on the stubble for 2-3 d, the rice bundles are
transported to the farmer's house and stacked in a circle
around the threshing site.

Farmers at all three rescarch sites thresh rice by beating
the bundles against a slanted board called « kda bawk, which
is placed on a Targe mat to catch the grain. Individual bundles
may be beaten against the board by hand. or several bundles
may be bound together so thev can be threshed at the same
time. To thresh several bundles at once. farmers use a Ahniah
(tTail), which consists of two picces of wood connected by a
pieceof twine. The farmer winds the twine around two or three
bundles of rice and then. holding the khniab by the wooden
handles, beats the combined bundles against the board.

Hand threshing is reported only in the rice-producing
arcas of Kandal, Kompong Speu. and Takeo provinees. In
other arcas of Cambodia, farmers use cattle 1o thresh rice
(Delvert 1961).

Atallthree sites.rice is threshed almost exclusively in the
evening, usually by family and cooperative laborers. OFf the
farmers surveyed, 23(53% ) used cooperative labor, 21 (47%)
used family labor, and only one used hired labor for threshing
during the 1989-90 scason. Ten evenings of 3-4 h work were
required to thresh the rice harvested from | ha.

Storing seed and paddy

Mostfarmers choose and save theirseed stock during threshing,
The field owner examines the rice at the threshing site and
seleets 200-300 bundies that have full panicles with well-
filled seeds. These bundles are threshed and dried separately,
Some Kandal farmers preterto identify an area ol the standing
crop in which the rice has desirable characteristics, then
harvestand threshthese areas beforethe general harvest begins,
saving the yield forseed. Under this method, if varietal mixing
oceurs inthe ficld, one memberof the threshing group ( usually
awoman) must laboriously separate the seed stock., panicle by
panicle, toensure that pure seed of the desired variety is saved.

Seed is sun dried on mats for 3-4 d and then stored.,
separated by variety. Some farmers store seed in homemade
bags called Khbong, which are coarsely plaited of sugar palm
leaves. Farmers <aid the coarse plaiting promotes acration,
whichis beneficial during seed storage, Others prefer to store
seed in gunny bags, which are more resistant than Khbong to
rat damage.

Seed of any variety is usually disposed of yearly. Any
seed thatis not planted during the scason after it was harvested
ts added 1o the family's subsistoace rice because farmers
recognize that seed stored for 2 yr loses germinability. If a
farmer wants to plant a variety for which he does not have
fresh seed stock, he must arrange a trade or purchase with a
neighbor family.

Methods of storing subsistence rice vary from site to site,
Kandal farmers siore all nonglutinous varictics in a large
khbong under the house orina kong srao—a separate aranary,
usually made of bamboo with woven cane walls and a thatch
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Table 12. Farmyard manure and chemical fertilizer use, by provinee,
Cambaodia.

. Kompong Av/ o Cof
Kandal Spf:u Fakeo total - sample

Total no. sampled v 14 14 435
Farmvard manure 1Y)
No. of tarmers who apply 13 12 14 19 87

To nursery beds

To fickds 9 7 4 20 -+
Av no. of cartloads

To nursery beds 12.7 16.7 11.5 136

To tields 0.2 8.2 5600 67
Total av no. of cartloads IN9 249 17.1 20.3
Ammoplios
No.of farmers who apply 7 4 8 19 42
Av Ky applicd/ha 423 56.4 IS 434
Av Ry P/ha 16 2115 199 20.1
Av ke Nha 4.2 0.4 52 5.3
Number of farmers who apply

Rasally 2 3 4 9

Attillenng 5 2 4 11
I rea
No.of tarmers who apply 1 5 12 Ri 62
Av kg applied/ha 47 36.60 3 k1L
Av kg Nha 20.4 18 248 211
Na.of tarmers who apply at

Tillering 11 3 8 2

Panicle inttiation 0 2 4 6

One catthoud = approy, 275 kg F'YM

roof. As cach variety reaches maturity and is harvested,
threshed, and dried. it is placed in the bag or granary and
covered withamat. The nextvariety harvested is placed ontop
and similarly separated. Thus, if rice of any single variety is
needed. access is possible without undue varietal mixing.
Glutinous varieties and seed stock are stored separately.

The storage methods of Kompoag Spewand Takeo farmers
are similar to those of Kandal farmers: however, in these two
provinces mats usually are not used 1o separate the varieties.
Varietal mixing is inevitable as the farmer burrows through
fevels of paddy to reach a variety stored below,

Managing and using fertilizer
As described above, the farmers surveyed used both FYM
and. when it was available, chemical fertilizer (Table 12).

Using FYM is one of the few means available to
Cambodian RLR farmier< for increasing vields and improving
soil fertility. Litzenberger (1963) identified FY M as the most
important fertilizer material in the country. Applying FYM
adds humus and increases the soil's fertility. aeration, water-
holding capacity. and biological activity.

Litzenberger (1963) noted that the benefits derived from
FYM depend onits composition and managenment, and he said
Cambodian FYM is well managed. A chemical analysis
showed that 100 kg of well-managed manure contained 605 kg
moisture, 16 kg organic matter, 1.44 kg available N, 0.19 kg
available P, and 0.95 kg available K.

The farmers surveyed were well aware of the importance
of applying FYM to rice crops. Those who owned no cattle

gathered droppings from the roads in front of their houses and
composted that material to provide themselr 2s with some
FYM.

The care with which the samplzd farmers managed their
FYM varied greatly, Takeo farmers were the most caretul:
they built roofed manure sheds with low wattled walls separate
from their houses, or they built wakled manure pits under their
houses, close to where they Kept teir cattle. Kandal and
Kompong Speu farmers left the manure outside in unshaded
piles or placed it in pits dug in the shade of trees near their
houses.

Farmers™ practices in adding organic material to the
composted manure also varied greatly, Takeo farmers were
the most industrious, adding sma amounts of rice straw,
dried leaves, ashes from the kitchen rire, and kitchen scraps to
the manure pit. One Kompong Speu farmer broke down
termite mounds and incorporated this acrated soil into his
manure pit.

Farmers at all three sites reported that they added feaves
of the weed Clhiromolaena odorata to their manuge pits and
that they found this practice beneficial. Tichit's data (1981)
indicated that vields increase significantly tor rice grown in
degraded sand soils whenseveralt/haof C.odorataare applied.

To maximize the use of FYM, which is a scarce
commadity. the sumpled farmers applied an average of 60%
of their total FYM to their nursery beds - average of 3.7 1
to anursery bed satficient to plant 1 ha. Based upon i nursery
bed of 0.2 ha, this Ly =Tofapplicationis equivalent to 71 kg N/
ha, 9.3 ke P/hag and 5.0 e K/ha,

Betore 1990, the government provided chemical fertilizer
for sale at affordable. subsidized prices through the provinee
or districtagricaltural office. The subsidized prices were sig-
nificantly fower than the prevailing market prices (Table 13).
The amounts and types of fertilizer available varied from year
to year and from provinee to provinee. Government inport
orders tor the 1990-91 wet-season crop were not filled. and
suhsidized fertifizer was unavailable,

Farmers who used chemical feriilizer during the 1989-90
cropping season applied Soviet ammophos (11-42-0) at an

Table 13. Comparison of market and subsidized government ferodizer
= loos for two cropping seasons, Cambaodia.

! arket price/ky Government price/ky

Fertilizer —

1U89-90 19u0-91 198Y-90) 1990)-01

Ammophos R8O RISO-200 R23.50 Fertilizer
(1-42-0) SO0 S0.35-0.39 S0.035 not
available
Ammophos RR3 R1v0-210 RS RI4H4
(106-20-0) S0.17 S0.37-0.41 S04 S0.28
Lirea R6S )R200-210 R1Y RY0O
(40-0-0) S0.13 $0.30-(14 1 S0.04 SO

Alarket prices were Sased on Phoom Penl praces: Jocal market prices vanied greatly by
provingee.
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average of 43 kyg/ha and urea (46-0-0) at an average of 39
kg/ha.

CONSTRAINTS

The most serious constraints to intensitying RLR production
in Cambodia that were revealed or confirmed by this survey
and that can b addressed by further research concern raintall,
soils, pestsand discases. traditional varicties, and cash cropping.
Some constraints, however. do not impel further rescarch but
must be considered as improvements to RLR production are
planned. These constraints are mentioned last.

Rainfall
Rainfall patterns in Cambodia. and the atiendant problems,
are one of the most serious constraints to intensifying RLR
production nationatly. Hellet (1970) noted that precipitation
is usually sufficient in quantity but is irregularly distribuied.
Despite farmers” efforts to bund and level their lields 1o
optimize water control, he said. “the excess of water of one
period does not compensate tor the def - ieney of another.”
Three periods during the wet season provide the most
serious problems inrice culture. Insufficient rains in May and
June often delay land preparation. Water for optimum plant
growth is frequently lacking in a period of July and August
calted the petite suison sechie (small dry season). when rainfall
ceases orfalls infrequently. Raintaltin September and October
can be heavy, causing flooding and waterlogging, 1f the rains
stoptoocarly in November, the strongiy photoperiod-sensitive

Table 14. Four periods of wet season rainfall irvegulavities and their
resulting problems, Cambaodia,

Raintall stress Problems caused

Insutficient carly rains Delayed and poor land prepazation
Poor seedling development in the
nursery beds

Insutticient water for timely
transplanting or delayed
transplanting with overaged
seedlings

Poor seedling recovery afier
transplanting

Heavy weed growth

Waterlogging. damage from flooding
Drought stress at flowering

Untilled spikelets and yield reduction

Short dry season

Heavy Sep-Oct rains
Early cessation of rains in Nov
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RLR rice varieties that flower in this period can be adversely
affected (Delvert 1961)(Table 14).

Soils

Intensificd RLR production in the survey area also is con-
strained by poor soils. Especially difficult are the dev ksaich
(lightsandy soils) that predominate in the high fields and parts
of the middle fields. Sandy soils in Caumbodia tend to be acidic
{(pH <5.5) andare deficientin utilizable nutrients. Soil texture
and water retention are poor. and the soils compact after plow-
ing or harrowing. Delvert (1961) noted that the alluvial sundy
soils of Kompong Speu Provinee are “mediocre forthe cultiva-
tion of rice.”

Dey ksaich kandeng (sandy loam soils), which are among
the soils found in middle ficlds, are slightly more fertile bat
have most of the problems of sandy soils (Hirano et al 1968).
The dey thob ksaich (silt sand soilsy and dey Ihay ksaich (silt
orclay loamsoils with sand), which are mostcommonly found
inlow ficlds. are generally more tertile than sandy soils. These
fertile soiis. together with the deep standing water found in
mostlow ficlds. provide better yields than other soil types: but
they are deficientin organic matter, phosphoric acid, and lime.
Therefore, these soils are still rated as medioere (Delvert
1961).

Cambaodian rice soils generally lack sufficient nutrients
ol all Kinds tor optimum crop growth. Hirano et al (1968)

made special note of the severe phosphorus deficiencey of

Cambodian rice soils as compared with soils in Thailand and
Japan.

Pests and diseases
The farmers sampled did not consider pests and diseases to be
a major problem, based on the infrequency of responses to
questions concerning pest damage in the crop (Table 15).
Farmers were asked 1o identity pests and discases tiat
damaged their RLR crops and the control measures they took.
The only pestordisease mentioned by more than three farmers
was kra pliloeng (fire pest). OFunknown etiology, the malady
turns leaves orange and stunts the rice plants during the
vegetative phase. IRRI scientists have tentatively identified
the cause of kra phloeng as phosphorus deficiency in the soil.
An IRRT integrated pest management eam conducted a
pest. predator, and parasite survey of Cambodia. They reported
a wide diversity of pests, but low pest populations. The
infrequent use of pesticides throughout Cambodia may have

Takle 15, Problem pests and diseases of RLR and frequency of reporting, by provinee, Cambodia.

— Total no. Kra l'ield Rice Field Stem Green Rice B Army
Province . Leaffolders -
of samples phloeng” rits CUNCWOriS cribs borers leathoppers bugs WO

Kandal 17 7 1 | 1 1
Kompong Speu 14 2 2 2 | !
Takco i 3 1 | ! 1 |

Total 45 12 3 3 2 2 2 | | |

0 of sample 27 7 7 4 4 4 2 2 2

“Kra phloeng reddens and stunis the plants up to masimum tillering. Tthas been tentatively identified as a soil problen, probably phosphorus deficiency.

o
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helped to sustain the Targe observed population of predators
and parasites of rice pests (Rapusas et al 19904,

Although a range of insecticides was periodicatly avail-
able at subsidized prices through district agricultural oflices,
none of the farmers sampled had used any. Some Kandal
farmiers used botanical field-crab repellents.

Traditional varieties
Farmers alsoare constrained in intensifving production by the
strong photoperiod sensitivity and low vields ol the varieties
upon which they rely. They continue to depend on these
varieties, however, because they suit the culinary preferences
of Cambodians, both for subsistence and for sale: customers
pay prenmtium prices for the tavored varieties.
Varietalmanagementiscomplicated by the fragmentation
of the tvpicai iand allocation of T haor less into as many as
three field levels that have different agronomic problems.

Cash cropping

None of the farmers surveyed practiced any form of cash
cropping in the wet season: neither did they plant any crops
betore oraftervice intheir ficlds. Similarty. no farmersurveyved
had any cash-crop fand. Few alternative sources of income
were available to them save producing palm sugar. Farmers
need sources ofagricultural income bevond rice monocropping.,

Other constraints

Some factors that constrain agricultural production in
Cambodia cannot be addressed directly by rescarch
recommendations, but they must be considered as
recommendations tor changes to RLR cueltivation are
developed. The most important of these is an inadequate
supply of agricultural labor, but lack ol aceess to draft power
is significant also,

Anaverage of four to five people were engaged full time
in agriculture in the houscholds surveyed. Farmers are too
cash poor to hire any labor for most cropping operations,
especiallyin light of the rapid rise in wages between the 1989-
090 and 1990-91 cropping seasons.

Any new recommended cropping operation or cultural
method that requires increased Labor input or the use of draft
animals will be difficult for Garmers to adopt. The cooperative
labor system can effectively mobitize lare: labor groups only
for eprooting and transplanting. Men engaged i palm-sugar

production are removed trom the labor foree from the end of

October to March or April.
CONCLUSIONS

The village clusters sampled were chosen because of their
complete dependence on RER cultiire. Other Cambodian rice

farmers may not experience constraints as severe as those ot

the surveyed farmers: thatis, their average landholdings may
not be as small, their fand allocations may not be limited to
RLR Land. and they may have greater options forcasheropping.

For example, in other vitlage clusters in the same distriet,
farmers have garden land tor cash cropping and additional
atlocations ol deepwater rice or irrigated dryv-season ricekand.

The data presented here highlight the specific problems
ol managing the Cambodian RLR environment, but they are
applicable to other environments as well Farmers surveved in
Prev Kabas, a district cedjacent o Bati in Takeo Provinee,
primarily tarmed deepwater rice. but 30-404 of their land
allocations were bunded RER Land. They nimaged their RLR
asdescribed here thongh theiractivities were divided between
two rice ccosvstems, They preferred the sice harvested tron
their RER fields for subsistenceind they were more interested
inwavs o intensily production in their limited RER holdings
thavinwaystoinerease vicldsin theirmore extensive deepwater
rice holdings.

RLR improvementisthe topresearchpriority in Cambodia
due to the extent of cultivation and the Himited resources
available for irrigation development and expansion of dry-
season rice cultivation, Cambodia can hest be assisted in
waining rice seit-sufticiency and producing an e portable
surplus by intensitying its RLR production. This goal can be
achicved only i farmers™ constraints are addressed and a
concerted, appropriate rescarch program is implemented.

RESEARCH RECOMMENDATIONS

Based onthe findings of this survey. further research is recom-
mended in the tollowing arcas: additional baseline rescarch,
soils,soil tertility enhancement. integrated pest management,
traditional and improved varieties, and cultural methods.,

Additional bascline research

Wiien security conditions allow aiccess, researciers should do
abaseline survey of the direct-seeded RLR cultivation system
in Battanibang and Kompong Thom provinees, The survey
should complete the description of the Cambodian RER
environment. the identification of constraints, and the
formulation of appropriate rescireh recommendations to
complement those developed i this report,

Soils

Diagnostic rescarch shouldidentify the principal soil problems,
including nutrientand micronutrient deficiencies and toxicity.
The rescarch could be anationwide survey ol arcas with soil-
retated problems. Systematie soil sampling and analysis are
needed. Information from the survey could help researchers
design trials for improving green manure and sotls,

Soil fertility enhancement

Green-manure triads should be formulated 1o find a low-cost
method tor improving soil fertility and texture. Trials should
identify the best legume crops to use as green manure, address
problems of sced multiplication for vearly use. and consider
Labor and power constraints for cutting and incorporating the
green manure,



Researchers should study FYM management and
application as part of a research program for improving soil
fertility in RLR cultivation. The IRRI-Cambodia Project
could coordinate its own efforts with those of organizations
involvedinextensiontoinclude improving FY Mmanagement
as a component of research, The nutrient content of samples
of farmer-managed FYM from various sites should be analyzed.
Trials on improved FYM use, application timing, and related
factors that would increase RLR yields should be designed.

Rescarchers should determine the optimum use of rock
phosphate to correct the deficiency prevalent in Cambodian
RLR sotls. They should consider the constraints of cash
availability. supply and production, and other factors. Nutrients
of available rock phosphate supplies should be analyzed. and
the results should be compared with existing data.

Chemical fertilizer trials should seek optimum vields
with minimum fertilizer application. The trials should be
conducted with popular local cultivars from ditferent arcas for
short-term improvement and with advanced breeding lines
and promising introduced cultivars in conjunction with the
varietal research program. Constraints involving cash
availability and national supply should be considered.

Integrated pest management

Crop-damage and yield-loss research should be conducted 10
assess the damage pests cause, This research, which is needed
for other agroecosystems also, should be a priority for RLR.
The data gathered and collated should form the foundation for
future integrated pest management research,

Researchers should assist in identifying pest and disease
problems of unknown ctiology (such as kra phloeng) 1o
establish their causes and nature. Extension agencies could
disseminate the knowledge gained to farmers and thus deter
costly, ineftective prevention or control measures,

Traditional and improved varieties

Researchers should screen local cultivars that are most likely
1o be suitable to other arcas and introduce new cultivars suited
to the Cambodian RLR environment. Varietal trials should be
coordinated with trials for cultural methods and soil fentility.

During this survey. other rescarchers were collecting
germplasm of RLR cultivars and screening them in variotal
trials, When collecting germplasm, rescarchers should note
the reasons that farmers maintain the varieties and identify
their agronomic, grain, and eating qualities. This information
should be used to complement data already gathered from
Crop cuts.

Afterlocally favored RLR varieties are obizined, sereened,
and identified, multilocational trials should compare the best-
performing cultivars. The trials should determine whether
some locally favored cultivars could be grown successtully in
other parts of the country.

Samples of the varieties most favored for cooking and
eating quality from all parts of the country (such as Chma
Phrom or Phka Khnyai from the survey area and Somali from
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Bawambang) should be analyzed. The physiochemical char-
acteristics (such as amylose content and water uptake) that
mitke the tested varieties especially desirable to farmers and
consumers should be established. The results could help
breeders sereen local cultivars and experiment with advanced
breeding lines and imported cultivars,

The varictal testing and development program must seek
new lines and specific breeding priorities to address the
problems ol periodic drought. flooding. or stagnant deep
standing water. Breeders should seeh lines whose yields and
drought or submergence tolerance are equal to or better than
those of present varieties,

Cultural methods

Optimum plant spacing should be determined 1o enhance
vields from traditional RLR cultivars. Trials should be
conducted in the prevalent soil types and should consider
water problems while ascertaining the best plant population
for ditferent field levels. Proposed solutions must consider
farmers™ labor constraints. Trial results could be provided to
extension workers seeking toadaptoptimum plant populations
to farmers” transplanting practices,
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