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ABSTRACT

The importance of deepwater rice (DWR) production in Cambodia is demonstrated by data
gathered from contrasting sites. In Takeo Provinee, 55% of the land available for cultivating
rice is flooded by the Tonle Bassac River. In Prey Veng Province, DWK farmers depend
almost completely on cultivating ficlds flooded by a Mekong River tributary. The data
gathered reveal differences in historical experiences, settlement patierns, demography and
income sources, field hydrology. challenges in reestablishing DWR cultivation, land
allocations, agricultural strategies, and importance placed on DWR culture. Varictal factors
and DWR cropping operations are discussed. Research recommendations are oftered based
on farmers” opinions of the future of DWR production in Canbodia.

"Technology transfer specialists, Cambodia-IRRI-Australia Project, P. O. Box 01, Phnom Penh, Cambodia.



DEEPWATER RICE IN CAMBODIA: A BASELINE SURVEY

The IRRI-Cambodia Project began in 1989 to conduct re-
search aimed at developing technologies adapied 1o the rice
ccosystems of Cambodia: however, until now litle effort has
been made to understand the relationship between this ongo-

g rescarch and the deepwater rice (DWR) cconomy of

Cambodii. This report of a baseline survey of DWR culture in
Cambodia

B doseribes events that have set M ek DWR cultivation:
B cxamines the current DWR production environment:

DWR farms and tarmers, cropping operations, and agri-

cultural strategies: and
B indicates needs for future DWR research in Camboaia.

Cambodians have cultivated DWR Tor centuries. Inabout
1296, a Chinese visitor to the court of Anghor noted, = There
is..acertain Kind of Land where the rice grows naturally,
without sowing. When the witer is up one fathom, the rice
Keeps pace incits growth, This. 1 think, must be i special
variety™ (Chou T987). Delvert ¢1961) said tat, while DWR
cultivation is an unciert practice near the plain of the Great
Lake. colonial authorities introduced it to low southern arcis
of the major riverine plain only in the e 19th century.

Estimates of the relative importance of DWR cultivation
to Cambodia’s recent agriculturd economy vary with the
source consulted. Delvert (196 1) noted that, although DWR
oceupies only a small pereentage of the otal rice arca, it is
ceonemically mmportant because it is grown for sabe und
export, Walker (1961 said the percentages of rice varieties
making up the ol Cambodian national production varied
yearlv, but “floating rice. most of which comes {from the
provinces of Battambang and Svey Rieng. is hecoming less
and less important to the cconomy ™ Heller (1970) reported
that the area planted with DWR has declined trom 340,000 ha
before 1930 10 370.000- 390,600 hain the Tate 1960s,

By the 1989-90 scason, DWR wasplanted inonly 108,290
ol the 1489780 ha of wet-season riceland—-7.2¢¢ of total
cultivated arca. Yet DWR culture remained importart in
many parts ol Cambodia. Since 1983, DWR has been grown
inanaverage 7.5% of the total cultivated wet-season riceland
(Table [, 23 At the time of this study, DWR cultivation was
found 1o be widely distbuted: that is. DWR was grown in
parts of Prey Veng. Svey Rierg, and Takeo provinees and,
primarily. in the arcas wround the Great Lake of the Tonle
Sap—cespeciatly in Battimbang and Kompong Thom prov-
inces—tlooded by the Meheng and Tonle Sap rivers (Detvert
1961, Covaud 1950).

Seng etal (1987) noted that the 1970-73 civil war and the
subsequent Pol Pot times profoundly atfected DWR cultiva-
tion. During the civil war, trmers abandoned caltivation of
distant riceficlds. Then. in 1976, the Pol Pot government
announced wtarget vield of 3 /ha forrice and a new emphasis
on hydrological development (Pol Pot 1977). The develop-

Table 1. Deepwater rice area in Cambodia compared with total area
planted to rice, 1947-89.

Deepwater Total
Year rice arcit rice area

DWR percent-
age of total

thay (hay rice area
1947-49¢ 00,000-120.000 1.000.000-1,1 10,000 0.0 - [0R
1958 85,000 2.030.000 4.2
1905607 376,700 2.398.000 157
1966-774 390,300 2.479.100 15.7
1967-08 1 371.800 2.506 800 14.8
108 % 127,700 1,739,801 7.3
1ORY [NERCER] 1416781 79
1985 97993 1.516,000 6.5
1086y 120914 1LOIR. 143 7.5
1987 125,041 1428103 R
JORS: 119,127 1,641,105 7.3
1989 108,652 1489780 7.3

“Covaud 930, "Delvenn (196" sand citation in Delvert tor “Bulletn statstique agricole
1 Jamvrer T938™ wath no explanation of diftering Higures forarea cubtis ation from other
sources.ordefinmion other than "floating nee ™ Tichit (19X 1. Heller (19700 Mimsiry
of Agncoliure, Phnom Penh. unpubl. dita.

Table 2, Deepwater rice area in Cambodia tha), by province and year.

Provinee 1UN2 1o8 3 1084 JOSA 1986 LON7 1U8N 1984

Kompong 24,290 17020 22730 2604300 20012 0017 25890
Thom

Iithen [FORRI] ISI33 17,33 JUSEKS 08700 20243 19,597

Banteay ) { ] {} 0 13137 14,003
Meanchey

Prey Veng 15012 ISA78 11212 13938 13700 11325 9.7

PPursat 8,600 6,058 3003 9720 10897 10,084 9,264

Sam Rah 13,640 12,6000 3708 8800 10300 11,392 8451

Kompong 5,280 S.d7 8,327 7042 7845 75375 1730
Chhnang

Battam V008 19817 21008 254750 2337) 4851 4,760
by

Kandal 8515 81200 7067 0384 5916 4X00 166

Swey Ox0 L1 1A02 1907 2420 2087 2479
Riene

Kompony 111 4487 233 1,228 S 1078 LI
Cham

Phnom 0 - 0 17 0 S 760 o3
Penh

Kompot o . 83107 8§ 7 137 23

Stung 0 () 15 1o 1o IR It
Treng

Kompong I - 9 8] 40 43 24 5
Speu

Kratie 0 0 149 0 ( 0

Fotal 133064 127700 111993 97,093 1200910 125041 119,127 108,652

Source Mimstes o Mgncuhare, Canbode, wipubl. dats

ment plan for 1977-80 set unachicvable goals for yearly
increases of land areato be cultivated and o areas to be double
cropped tor an aggregate vield of 7 t/ha. Another document
declared thatthe country “sadministrative zones had toachieve
the 3-t/hayield goalin 1976, which was the year the develop-
ment plan was promulgated, even though the rice crop already
had been sown or transplanted (Chandler et al 19883,

Only local resources were available Tor intensifying
production. Chronically low-yiclding DWR hecame a target
for conversion or elimination. In some parts of the country,
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I. Location of research sites in Cambodiz.

DWR cultivation was forbidden, and farmers were forced to
build elaborate waterworks—canals, dams, and reservoirs—
that were intended to make possible the conversion of DWR
fields for irrigated dry-season rice culture (Pijpers 1989). In
other parts of the country, DWR cultivation was not forbidden
outright, but farmers were required to plant marginally adapted
varietics in DWR ficlds. The Khmer Rouge discouraged
farmers from planting floating rice, even in its central produc-
tion area, from 1975 to 1978 (Khush et al 1986).

DWR cultivation was drastically reduced, and farmers
lost the seed of most traditional varicties (TVs) adapted to
local conditions.

SURVEY LOCATICN

To illuminate the current DWR situation, two sites were
selected for a soctocconomic case study (Fig. 1), Prey Kabas,

a srok (district) in Takeo Provinee, is approximately 42 km
southeast of Phnom Penh on Route 3. Itformerly was noted for
DWR production (Delvert 1961). Its DWR fields are flooded
by the Tonle Bassae River and its tributaries. Piam Montia
khum (village cluster) in Kompong Trabaik District, Prey
Veng Province, was chosen as the second research site.
Delvert (1961) noted the prominence of DWR cultivation in
Prey Veng Provinee, especially in southern Kompong Trabaik,

The two sites provide contrasting examples of DWR
cultivationinsouthern Cambodia. They differ in the importance
their farmers place on DWR culture in their agricultural
strategices, the sources and circumstances ot floods, and settle-
ment patterns and field situations. Discrepancies are most
significant between the experiences of DWR farmers at the
two sites during the Pol Pot times and their problems in
reestablishing DWR cultivation and reassembling a range of
varieties for cultivation.




Prey Kabas District

According to Prey Kabas District statistics, only 20% of the
agricultural land is used for growing DWR. All of the DWR
land, however,is in 6 of the distict’s 13 villuge clusters and
is important for rice production in those clusters.

The six DWR-growing vitlage clusters lie along a line
running northwest to southeast on the northern and castern
district boundaries (FFig. 20 The DWR fields are approxi-
mately 12 km west of the Taonle Bassac River

Houschold interviews weie conducted in four of these
clusters: Jar, Snau. Prey Lwia. and Kompong Riab (Table 3.
The others—-Ban Kam and Po Roey Jak—also grow DWR, but
they were notineluded inthe surves because DWR cultivation
plays a Iesser role in their farmers” agricabural strategies
(Table ).

Jar, the northernmost village cluster of Prey Kabas Dis-
trict, has more DWR land than any other cluster in the district,
Snau is southwest of Jar. Prey Lwia, the next cluster south,
includes the district town. Kompong Riabis alarge. low-lying
cluster east of Prey Lwia. It depends more on DWR than the
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Table 3. Village clusters and villages sampled in Prey Kabas District,

Vitlage cluster Village

Jar Tar
Svay Jal

Snau St

Tropeang Reaiig
Prev Lwia Kaod
Prey tawia Lech
Kompong Riab
Kiaeng Kang
Jumnik

Konh Jel

Pres Lwia

Kompong Riab

other clusters because its arcas of rainfed lowland rice (RLR)
and irrigated dry-season rice are smaller (Table 4. 5).

The villages of Jar, Snau. and Prey Lwia line the roads
near the deepwater tields, The villages of Kompong Riab are
dotted like ishands in the DWR Tields.

The economy of Prey Kabas District is primarily agricul-
tural, and access o nonagricultural livelihoods is limited.
Some village women weave the intricate kat welt silk for
which Prey Kabas is famous, but no such weavers were

Khum Snat . EN
!

INERTERY 106 ha Sota0ha
Khum Prey Lwia ' oS .
BT
Q £ \\ . ’ hum
Srok Prey Kabys ! A
, " ,
R !
|
)

380 ha PR 14

. (;x.
269 hall,,
3 P Klaeng kung

500 ha

Ko

J {2

_© P K Rab ,(!Jf’i

"y

Deepwater ncetields

Deepwater land area

Water depth at max. ‘lc

————— Canal

----- Canal and dam
Reservorr

— Nationa! road

—=++— Distnct boundary

Ponds and sloughs

2, Prey Kabas District deepwater riceland arca and hydrology.
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Table 4. Agricultural statistics, by village cluster or commune, for Prey Kabas District.

RLR land DWR
Village cluster Total DWR Dry-season Total pereentage
or commune agricultural land riceland tand Early Medium Late of totul
land (ha) (ha) tha) thiy varieties varieties viriehes riveland
tha) (ha) thay
Jar 2400 1,200 0 1,200 500 S00) 24 S50
Snau 1400 800 0 600 323 262 15 §7
Prey Lwia 1.508 600 143 765 350 IR 1) 40
Kompong Riab 1047 S60) 167 20 20 0 0 53
Ban Kai 1.682 528 IR0 977 400 477 100) 3l
Po Rom Jak 1.878 150 405 1,123 423 S00 (K} 8
Kdanh 860 0 0 860 325 495 40 0
Kom Puaim 2,150 0 650 1,300 650 500 150 0
Dang Yam 1,250 0 ] 1,250 SO0 S50 200 0
Prey Pdao 1.370 0 296 1.074 424 S00 150 0
Jom Pu 907 0 17 290 276 434 180 0
Ong Kanh 1,460 0 RIY) 1,000 450 450 100 0
Prey Kabas 1,561 0 209 us] 520 370 6l 0
Total 19,473 1435 2817 12,010 5,161 5,353 1,496
“Source: Prey Kabas District Agniculture Office, unpubl. data. DWR = deepwater rice, RLR = ramted low land rice.
Table 5. Agricultural statistics for Prey Kabas villages.”
RLR tand
Total DWR* DWR*  Dry-season RLR Cash
Village or location agricultural tand Early Medium Late Total land riceland land  cropland
land (hay tha) varieties virietics  varieties (ha) tha) (ha) (ha) (ha)
tha) tha) thi)
Jar villuge cluster
Jar 266 126 s2 63 23 140
Svey Jal 226 116 45 56 1’ 12
Svey Po 284 139 S8 70 17 145
Jan Mongkol 210 96 42 60 12 114
Ang Svey Jek 396 71 0 0 0 0
Ampol Lech 215 9s 43 59 1% 120
Ampol Kaod 194 #2 45 56 13 114
Bang Bat 157 72 21 43 21 85
Sl 132 59 20 20 24 64
Station 0 0 0 5 [§] S
Total 2080 1156 126 434 139
Snaw village cluster
Snau 222 160 62 71 3 136
Tropeang Reang 260 190 70 54 3 127
Krang 1O 90 20 38 3 6l
Tungke 160 109 51 43 2 96
Toka 227 150 77 3 2 110
Toam Winch 164 121 43 25 2 70
Wat (Temple) 0 0 0 0 0 0
Total 1143 820 323 262 15
Prex Lwia village cluster
Lwia Kaod 123 135 63 50 10 123
Lwia Lech 105 125 40 50 29 119
Lwia Tnaut 45 I8 35 6 1 42
Ong Konlang 127 67 26 76 20 122
Ta Khon 57 50 R ] 5 S!
Anlong Mius 107 45 73 17 17 107
Total 564 460 275 207 R2
Kompong Riab villuge cluster
Klaeng Kung 192.6 40.6 27.6 15.2
Konh Jel 133.6 40.2 19.1
Kompong Riab 639 47.8 REX;)
Jumnik 77.6 244 5.2
Kompong Liew 29.0 220 29.8
Piao 42.5 REW 248
Kompong Samong 29.6 5§79 211
Khum Land 15.0 8.2 LS
Total 5844 2758 27.6 161.0

Sources: Jar Administrative Office, unpubl. data: Snau Administrative Office, unpubl. data; Prey Lwia Administrative Office, unpubl. dati; Kompong Riab Adounistrative Office,
unpubl. dita, village cluster satistics not kept in same format as in other village clusters. “Discrepancies in landholding data with Table 4 due to vanable stabistics provaded by village
cluster and district-level sources.



encountered ai the villages surveved. Farmers in Prey Lwia
villages nave the easiest aceess to the district town and, thus,
the greatest opportunity 1o trade inits market or engage in
othernonagriculvaral activitics. Nevertheless, mostinterview
subjects in Prey Lwiaderived householid income from selling
rice and other crops and performing other agriculture-related
activities, such as plowing otheis” ticlds,

Therole of DW R cultivation in the aericultural sirategies
ol Prey Kabas farmers has renamed fundamentally unchanged
whileconditions for prow ing DWR have altered dramatically .
During Pol Pot times, DWR cultivation was forkidden in the
districn, though a small area was continuoushy cultivated. In
village clusters in which DWR had been cultivated. tarmers
were foreed to build waterworks mtended 10 make possible
the conversion of DWR fand to irvigated dry -season riceland.

These structures did not achieve their purpose. in some
village clusters, they radically altered the Hoodwater acees-
ston rate and the maxvimum: flood depth in DWR fields.

Farmers saiad less floodsater rose trom the Tonle Bassac

Table 6. Agricultural statisties for Kompong Trabaik Distriet.
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River than in past years and the maximum flood depth in
district DWR fields diminished overall by 0.3 m. Further-
more, as aresult of Khimer Rouge policy, the farmers lost the
seedofall butone of the many Jocatly adapted DWR TV < they
had grown betore 1975,

When farmers tried to reestablish DWR cultis ation after
the change of government in 1979, they faced many problems.,
including reduced Tandholdings per houschold. Oldzr Prey
Kabas farmers said they had caltivated an average of 1,323 ha
of DWR Tand plus RELR and garden Land betore 1973, Delvert
satd in 1961 that farmers in Takeo Provinee, including Prey
Kabas District. cultivated an avereee 21 ha of Land. A the
time of this study . village-cluster agricubore otficials said the
average family allocation of DWR End was | i or less,
Because of scanty Hoods i recent vears and prevailing low
DWR viclds, tarmers had decreased cultivation and care of
DWR ficlds and had tared instead 1o cash crops and other
Kinds of rice culture Tor tamily subsistence and cash income,

RLR tand DWR
Fotal DWR Dry season pereentage
Vilage cluster agricultural land teeland Early Medium Late Total (DWR Land
fand thin thi thiny varieties vireties variehies thin arca/total
tha thity (hiny reekind areay
Pram Montia 4090 3708 130 0 1] REN NS 4
Komponig Trabik 1,588 785 S0 (RS 54 613 1803 49
Bang Daik 2056 075 0 282 482 1516 2055 13
Jam 2,034 672 1] 547 S94 821 2,034 26
On Naong 1.866 375 0 264 RN 017 1.807 20
Pra St ANEK! 130 0 250 S8 1.036 1US3 t
Ira INEN 76 0 320 02 450 (NEH 7
Trai Cho 1.604 0 () 434 329 847 1600 0
Konsaom On 2043 [} i 543 042 1,057 20642 0
I'hkhow 1.811 0 0 207 339 1.235 1811 0
Prothiad 1.572 0 0 S00 230 842 1,572 &
Koh Kjok 2.760 ( 0 531 756 144 2,760 1]
Trai Pon 1.208 0 0 88U 281 732 1.208 0
Total 27,008 0418 200 4918 5.2 10,507 23477 I8

Seurce. Stok Kempong Trabah Aercultural Othee, unpubl data

Table 7. Agricultural statistics for Piam Montia.

Total IWR Dry-season RLR DWR percentage

Viltage agnicultural land riceland land” (DWR land arey/

land thay tha) thay tha) totd riceland area)
Jomnong Tiak 443 443 0 (0 100
Krojap Kraom 251 251 0 0 100
Krojap Leu 426 426 0 0 100
Piam Montia 243 243 0 0 100
Sut Kromuan RN RS 0 0 100
Ptum 208 40 1] 2065 20
Prevh Ta 155 20 54 84 13
Dony Kiad Kdaom 41 447 S0 36 K3
Tukeo RRY 4258 56 1] hiy
Sahitho 296 200 1] 0 100
Ang Ko 234 24 0 0 100

Totat 3560 RIRIY 160 RN

Source: Pram Montia Ademistrans ¢ Otice. unpubl dataDiscrepancies i Landiolding datioth Table 6 due to varable statistios provide Ty village-chuster and distrct-level sources
h
Only ate-duration varienies were planted in RER tields
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Piam Montia village cluster

DWR cultivation occupies only 249% of the agricultural land
in Kompong Trabaik District overall, but DWR land is un-
evenly distributed among the village clusters (Table €. Piam
Montia cluster was chosen tor study because

B its farmers depend on DWR production, which occupies

91% of their total cultivated land, and
B mcthods of cultivating RLR and the relation ol RLR

culiivation to DWR cultivation in Piam Montia differ

from those of Prey Kabas (Table 4, 7).

The tive villages in the cluster depending most heavily on
DWR cultivation were surveved (Table 8, Fig. 3).

Kompong Trabaik District is approximately 40 km
southeast of the provineial capital of Prey Veng on Route 1,
the main cast-west traffic artery between Phnom Penh and
Vietnam. The Preyk Trabaik. a major tributary of the Lesser
Meckong River. is the water source tor DWR fields in Piam
Mautia. It branches from the Mekong near the principal ferry
crossing, Nyek Leuang, and flows south through the district
and into Vietnam, bisecting ihe district town and flowing
through Piam Montia village cluster, The southernmost vil-
lage in the cluster, Piam Montia, is on the Vietnamese border;
only a small canal separates it from the closest Vietnamese
village.

Piam Montia cluster comprises 11 villages on the banks
of the Prevk Trabaik. The river is the main artery of transport
and communication. In places. roads run parallel to the river-
bunks, but the many outlets and small streams that channe!
water to the DWR tields are traversed by wooden bridges that
supportonly bicyele and motoreyele tratfic. An overland road
provides access for cars and trucks to Sahako. the village in
which the administrative office of the village cluster is lo-
cated; but the road often is impassable during the rainy season,
Residents usually use their own boats for transport or hire
passage on diesel-powered, long-tailed craft ol varying sizes
that carry goods and passengers along the Preyk Trabaik and
into Vietnam. Exceptat Piam Montiavillage, villagers” homes
are builtinaline near the riverbank and the village agricultural
tields flank the ribbonlike settiements.

SURVEY SUBIJECTS

Atbothresearchsites, heads of household were identified who
farmed or had farmed DWR. From their households, 67 were
chosen in Prey Kabas and 36 in Piam Montia, at random, for
interview. Two houscholds in Kompong Riab village cluster
of Prey Kabas District had returned their DWR Jand to the
government in 1988 due to problems with tlood accession:
thus, they are not included in calculations of percentages
having to do with DWR farming practices.

Though the civil war and military conscription reduced
the male population, all of the houscholds surveyed had male
heads. Data were collected on several characteristics of inter-

Table 8. Vihages sampled in Piam Montia village ciuster, Kompong
Trabaik District.

Village cluster Village

Jomnong Tiak
Krojap Kraom
Krojap Leu
Piam Montia
Sut Kromuian

Piam Montia

2
Khum Piam Montia .J

/L.\i;

Krojap Leu

N

/ ? !

V4
Phum Piam Montia

N

3. Villages surveyed in Piam Montia village cluster in Kompong Trabaik
District.

view subjects’ houscholds, including ages, attainment of
formal education, family size, family composition, and sources
of agricultural labor (Table 9).

Sources of income

Prey Kabas families acquired cash income (Table 10) from

many sources, including

B sclling animals (primarily pigs);

8  marketing garden crops raised in garden land, in RLR
land before the wet-season crop was transplanted, or in
DWR land between rice crops;



a8 selling nce:

B plowing others™ fields for pay; and

B cngaging in nonagricultural cconomic activities ranging
from selling fish caught during the wet season to civil
service emplovment.

Fiam Nontia families derived their income primarily
fromagriculture CFable . Travel and conmmunication prob-
lems restricted their opportunities for obtaining nonagricul-
tural income—only 17¢% of the sample had nonagricubural
sources ofincome. One person practiced herbal medicine: the

rest were teachers or civil servants.

Sources of power

Inboth Prey Kabas and Piam Montia. cattle (oxenand buftalo)
were an important source ofagricultural power. Farmers who
owned cattle used themto cultivate theirown fields and, often.,

Table 9. Selected characteristics of househalds in villages surveyed.

Characteristic Prey Kabas- Pram Momia

Household sample tion) 67 36
Fanuly size vav . nosof cnldien 4-5 5-0
Houscholds with children assisting 204N 20(56)
with agncalne
Houscholds with extended tamily 18427) 1233
menbers
Agetyn
Head 5 49
Spouse 42 42
Education of household heads
Noschooling 13(19) 401D
Buddbist temple 213D 19(53)
Primary 2030y 13
Secondary 1319 2(5
Lducation of spouses
Noschooling 44 (60 2260
Primary 1928 1439y
Sceondiry 410) 0y

“Entures o parentheses e pereentag s of the sample. "Amony these hoseholds, only
i 2elldien assited The rest were too young or wete i sehool” Sample houschoids
teported assistance of extended fanuly members moonly 10 cases m Prey Kabas and 7
cases i P Montia

Table 10. Sources of household cash income (US$) in Prey Kabas,*
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those of neighbors through hiring or exchange-labor arrange-
ments (Table 12).

Agriculture officials said Prey Kabas farmers seldom
give DWR ficlds a second plowing because they lack animal
power, Thisassertion wis contradicted inthe interviews: most
houscholds in both samples either owned plow animals or had
free access to animal power.

Prey Kabas farmers who used their animals 10 plow
others™ fields for cash charged 130-400 ricls (US$0.29- 0.78)
for a morning’s work. Those engaged in exchange labor
plowed cooperatively with other animal owners or accepted

‘Table 11. Houschold cash income (US$) in Piam Montia.”

Ay AN Ay Av

incone mneonte income ncome Total
Village from non from from from n
agricultural aninnl varden nee income
sourees sale crop sl
Jomnong Tiak 140 0.30 63,75 24050 a0 1o
Krojap Kraom G 0 19.60 403 23,65
Krojap Len 1.75 335 29.00 18,05 3275
Piam Montia 1.70 11.20 12.20 17.50 45.00
Sut Kromuan { 2,05 19.60 24.50 47.05
Av |.55 360 RAWA 17.75 SLRS

AUSS = M0 nels, [ose-0n

Table 12, Resource base of farmers in villages surveyed,

Preyv Kabiis Piam Montia

Resouree ——— e — _
No. “ No. 0

Farms with plow 40 6Y- 28 78

anintals

Cattle per farm R - 52 -

Farms renting 10 22 0 0

animals for

cash pavment

Farms using 27 59 15 54

animal exchange

labor

‘Another 6 houscholds (940) had given their plow animals 1o their married children, bt
could use them without payment.

Total Avincome from Avincome Av income Avincome Total
Village cluster no. of nonagricultural from from from rice av
and village samples sources aninal sale garden crop sade income
Snau
Tropeang Reang § 0 2255 6.50 18,75 47.75
Snau 4 1] 0 11.30 19.60 3090
Far
Jar N] 9.80 15.70 19.60 2710 72.20
Svay Jal 6 40.95 20.40 195 515 100.40
Kompong Riab
Kompong Riab Y 20.65 12.95 0 15.35 5405
Klaeng Kung 4 0 8.25 0 4840 S0.00
Jumnik 9 19.60 238 2335 13.25 749.35
Konh Jul Y 20.20 0 8.00 14.70 42,90
Prey Lwia
Prey Lwia Kaod 8 19.30 RIS RIVA) 25.80 80,40
Prev Lwia Lech 7 107.85 33.35 11.40 26.50 179,00
Av 2445 16.75 880 2445 7445

LUSS = Sthpiels, 198990,
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2 d of transplanting labor in RLR fields in return for one
morning of plowing,

Of the Prey Kabas farmers, 27 (40%) said they routinely
hire power for plowing. Seventeen preferred to hire tractors;
10 hired animal power. For the 1989-90 crop, hiring a tractor
cost 2,500 rieks/ha (USS$ 4.90): hiring animal power cost 974-
1,989 riels/ha (US$1.91-3.90).

Prey Kabas larmers said they prefer the more thorough
plowing of the tractors, which have dise plows and rototiller
equipment. The proportion of farmers who owned plows,
harrows, carts, and other agricultural equipment was greater
in Prey Kabas than in Piam Montia (Tabie 13, 14),

In Piam Montia, average cattle distribution ranged from
ahigh ot 9.8 animals per houschold in Jomnong Tiak to a low
of 1.7 in Krojap Kraom, where three of the cight houscholds
that had no cattle were located.

Halt of the Piam Montia farmers (18) said they routinely
hire power for plowing. Five of the farmers who hired power
(29%), all residing in Jomnong Tiak village, used their own
animals and equipment and hired laborers 1o operate them,
Two (119%) hired animal power, and 11 (61%) hired tractors.

Piam Montia farmers distinguish between “helping” and
formally exchanging labor: an exchange entails keeping a
careful count of days used for cach task and repaying them,
Respondents who participated in exchange tabor said they
usually helped their ncighbors without counting the days
worked. Of the plow animal owners, 13 (36%) said they
plowed others™ fields only e return forhelp: 6 (174 ) said they
plowed others™ fields in formal exchange for labor.

As in Prey Kabas. owners of plow animals commonly
exchanged days of team plowing or harrowing cach other’'s
tields. Farmers said using three or four pairs of animals made
the work casier, aud team plowing was necessary in the sandy
soils that compa:t rapidly after land preparation.

Sources of iabor
Exchange labor is important for DWR eropping operations at
both research sites.

Most Prey Kabas houscholds (47, 706 y exchanged labor
for crop-management operations. Of those who exchanged
labor, 30 houscholds (649 usuallv exchanged with families
of their defunct &rom sammaki (collective production unit),

Table 13, Number of households in Prey Kabas having agricultural equipment, by village,

Total
Village cluster and village no. of Cant Plow Harrow Rohat* Snaich? Pump Boat
samples
Snau
Tropeang Reang 6 4 4 4 I 2 0 0
Snau 4 2 3 k) V] 1 0
Jar
Jar 5 3 4 3 2 3 1 1
Svay Jal 6 k) 4 2 | 2 0 0
Kompong Riab
Kompong Riab 9 2 S 4 3 4 0 7
Klaeng Kung 4 4 4 3 0 1 1 2
Jumnik 9 7 8 7 I 2 2 8
Konh Jel 9 0 | 0 4 7 2 8
Prey Lwia
Prey Lwia Kaod 8 6 6 4 0 5 0 0
Prey Lwia Lech 7 4 4 4 ! 3 0 0
Total 67 5 43 34 13 30 6 30
Percentage of sample 52.2 64.2 50.7 194 44.8 9.0 44.8

“Pedal-driven irrigation wheel. "Water shovel for mechanicat irrigation.

Table 14. Number of houscholds in Piam Montia having agricultural
equipment, by village,

Total
Village no. of Cart  Plow  Harrow  Thresher  Buoat
samples

Jonmonyg Tiak 8 7 7 7 0 4
Krojap Kriom 7 1 3 2 0 0
Krojap Leu 10 6 10 8 0 5
Piam Montia 7 4 6 5 0 0
Sut Kromuan 6 4 6 6 [ 0

Total 36 22 2 28 1 9

Percentage of 6l K9 78 3 25

sample

The remaining 17 households (36%) depended on kin or both
kin and krom sammaki families.

Hiring labor for DWR cultivation also is common at both
sites, Nearly half of the Prey Kabas interview subjects said
they routinely hire labor. most frequently for harvesting but
also fortransplanting RER. Few Prey Kabas houscholds hired
labor for other tasks.

One day s labor was usually exchanged for the same task
in DWR cultivation, although a day s labor weeding could be
exchanged for a day’s Labor harvesting.

Of the Piam Montia farmers, 20/ (50% ) exchanged labor
and 3 “helped™ their neighbors and Kin. The exchange-labor
system in Piam Montia is slightly more kin-based than the



system in Prey Kabas. For 11 of the 20 houscholds that
exchanged labor, neighbors and kir composed the core ex-
change-labor group. The remainder usually exchanged tabor
with members of their former krom sammaki or with both kin
and Krom sammaki families.

Of the Piam Montia interview subjects. 13 (420) said they
regularly hire Tabor only 1o harvest rice and transport it to the
threshing floor. None hire labor for any other DWR cropping
operation,

HYDROLOGY

The tlood—the timing of accesston, rate of rise. maximum
depth, and timing of recession—alttects all Cambodian DWR
farmers, The seasonal ood is a principal factor determining
the success of the DWR crop. Delvert ¢1961) noted that. in
Cambodia, DWR grows hest where the flood rises no faster
than 10 em/dand has a gentle current. Although these circum-
stances are adeal, De Datta (1981 noted that floating-rice
varieties must withstand a rapid rise in the level of the flood
and periods of total submergence,

The hydrology of the two rescarch sites reflected their
different ficlkd forms and fevls, proximity to water sources.
and eftlects from Pol Pot agricultural policies.

Prey Kabas District
The Prey Kabas DWR ficlds covermore than 3.000 contiguous
hectares near the castern and northeastern boundaries of the
district, following the slope of the Tand toward the Tonle
Bassac River. When the level of the Tonle Bassac rises
sufficiently. the Preyk Ambal, a minor tributary flowing
through Prey Kabas, reverses its flow and floods the DWR
fields through secondary wilercourses.

Before 1970, the flood arrived gradually and regularly in

the fields. rising from the Prevk Amb L. smaller tributaries of

the Tonle Bassac. and watercourses and swamps fed by these
tributaries. Water o0 crflowed into the lowest fields in mid- to
late August. reaching its maximum depth between late Sep-
temberand early October of more than 3 min the lowest fields
north of Jar and 1-£.5 m in the highest fickls. The flood
remained at maximum depth for 2-3 wk and then hegan 1o
recede. DWR could be harvested in high fields between late
Novemberand carly December and in the lowest ficlds by late
January.

The Pol Pot government vigorously enforeed its iy dro-
logical policy in Tukeo Provinee and elsewhere in its South-
west Administrative Zone, After 1976, DWR cultivation was
forbidden inall but 30 ha o the fields in Prey Kabas District.
Where DWR had heen cultivated. villagers were organized
into work brigades during the dry season and were required to
build water-control structures. In Jar, Snau. and Prey Lwia,
the intent was to create areservoir in the higher portions of the
ficlds. filled by advancing tloodwater. to irrigate high-vield-
ing. photoperiod-insensitive rice varieties transplanted during
the dry season,
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The structures (Fig. 2) disrupted the arrival and altered
the maximum depth of the flood in the fields where DWR was
cultivated. Canals dug across these fields and watergates built
on those canals have reduced the maximum depth of the tlood
in fields above these structures, The situation is worsened.
according 1o all farmers interviewed in Prev Kabas, by the
general diminution of the vearly tflood from the Tonle Bassac.
District agriculture officials siid the average maximum flood
level had decreased by at least 0.5 min the past 10 v,

Jarvillage cluster. Jaris the northernmost village cluster
in the district (Fig. 2). DWR fields in the cluster are north of
the villages. Fields are high in the southwest. sloping o low
in the northeast. The scasonal flood rises from Jamlong
Kruah. a [ake or swamp fed by the Prevk Ambal,

During Pol Pot times. a targe canal was dug across the
DWR ficlds in this cluster. The new waterway failed to hold
irrigation water i the dry season and adversely affected
accession and maximun depth of the flood.

Northwest of the cana!, the flood has been reduced to a
maximum of 0.8- 1.5 m. while to the southeast it is normally
I-2.5m. The flood advances gradually southeast of the canal.
but mundation is rapidand late to the northwest, Water builds
up and is pushed through ruined water-control structures
along the canal, Currently used TV, assembled from Cambo-
dia and Vietnam after the change of covernment in 1979 (o
replace lost varieties, are not well adapted 1o the resulting
shallow mavimum tlood. The alfected ficlds occupy about
SO0 ha: an additional 750 ha receive the normal flood.

Suanvillage cluster. Snauis on the southeast border ol Jar
(Fig. 2). [ts DWR Tand is high in the southwest. sloping to low
in the northeast. The flood in the Snau fields rises directly
from the Preyk Ambal. which runs north-south along the
castern boundary of the DWR fields.

AsinJar,a fong canal was dug across the DWR fields in
Snau. Htoo, failed inholding capacity for dry-scason irriga-
tion. In Snau, however, water-control structures were not built
on the canal.and the new waterway has been less disruptive
of the flood in fields to the southwest than has the canal at Jar.
The food arrives at the normal rate but the maximum depth
has been aliered: the flood depth is usually T moor less
southwest of the canal and 1.5-2.5 m on the other side.

Prev baviavillage clusier. Prey Lwiais south of Snau and
includes the district town. Only Prey Lwia Kaod and Prey
Lwia Lech villiages primarily grow DWR. The flood in Prev
Lwia rises directly from the Prevh Ambal to the cast of the
village cluster. Because the fields are near the Preyk Ambal
and other secondary flood sources, Hoodwater olten rises
more rapidly in Prey Lwia than in other village clusters. A
strong current damitges DWR stand establishment in parts of
the ficls.

Extensive waterworhs constructed in Prey Lwia include
alarge reservoir. lis earthen walls encompass an area 1.5 ki
by I km.orabout 140ha. Nevertheless, the waterit retains can
irrigate only 50 ha of dryv-scason rice. A laree lateral canal
feading south from the southeast corner of the reservoir has
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further disrupted flood accession: thus, lands west of the canal
have been diked and converted to RLR ficlds.

Kompong Riab village cluster. The low DWR ficlds of

Kompong Riab lie cast and southeast of the district town,
During maximum {lood, the villages become islands in the
DWR fields. and people can travel only by boat. Kompong
Riab farmers have litle RLR fand. Cash crops such as to-
bacco, sweet potato, and mungbean are grown on the DWR
land from January to April or May. After these crops are
harvested, the fields are plowed and DWR seed is sown.

About 50 ha of Towland has been turned into a flood-
recession area for dry-season cultivation. Here the dry-season
rice is laboriously irrigated with water shovels or the rofiar
(pedal-driven irrigation wheeh). This cropping is necessary
because rapid flood arrival often damages DWR stand estab-
lishment. Due tothe severity of dumage, two farmers surveyed
in Jumnik and Klacng Kung vitluges had returned their DWR
land to the government and relied solely on their dry-season
riceland.

The Prevk Ambal flows into the northern portion of the
village cluster and from there into a swamp or small lake. The
northeast outflow trom the swamp forms the Stung Kompong
Liaw stream, and the southern outflow is the Preyk Ambal,
The overflow of the two outflows and of secondary water-
courses flood the DWR ficlds in Kompong Riab, Ban Kam,
and Po Rom Jak village clusters to the west, The maximum
flood depth varies trom 50 ¢cm near the castern boundary to
2.5 mor more in fields near the northern boundary . Because
the maximum depth and duration ot the flood vary widely,
some Kompong Riab farmers harvest carly-maturing deep-
water varieties in mid-December, but rice in ficlds where the
maximum depth can exceed 3 mis karvested in lare Janoary.

The effects of attempts toalter DWR fields have beenless
permanent in Kompong Riab than in other village clusters.
The variable lTand. with its many natural bodies of water,
would notaccommodate the building of massive structures, A
heavy tlood in 1978 destroved all of the minor waterworks
that the farmers had been foreed to build—along with the
entire rice crop of the village cluster.

Piam Montia villuge cluster
Farmers in Piam Montia classify their ficlds largely according
to the prevaiting soil and cultivation type (Fig. 4). In most
villages, a narrow shelf of sandy loam soil lies directly below
the riverbank. Most fields with this soil are too high for rice
cultivation and are planted mainly with an carly wet-season
cash crop—usually sesame or maize. From these cash-crop
fields, the land slopes sharply down 1o the lowest-lving DWR
fields and then slopes gradually upward, away from the river.
The tarmerscall the soilinthe lowest fields dey kmao (black
soil) or dey Ihob kandeng krioo (hlack silt loam soil). These
dark silt loam soils have some clay content and are soft and
friable when flooded. Atmaximum flood. water in ficlds with
this soil is 2.5-4 m deep.

n
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4. Schematic drawing of Luwd torm, soil 1y pe. and maxinum tlood depth in
Piam Montta's deepwater ricetields near the Preyh Trabaik River.

As the land stopes upward from these depressions, the
texture of the soils becomes lighter and sand content in-
creases, The soil directly upslope from the black soil is called
dey ksaich kmao (black sand soil) or dey ksaich thob pong
konthaw (silt sand soil [like a] wartle egg). The name describes
light sandy soils that have some silt content—I{riable when
flooded and said to have a rubbery texture like a turtle’s egg.
Maximum floodwater in these fields is usually 1-1.5 m deep.

Ataslightly higher fevel, the silt sand soils give way to
light sandy soils that have a finer texture and, thus, are more
subject to compaction when flooded. The farmers call these
dey ksaich krohom (red sand soil). The maximum flood in
some fields with this soil previously were deep enough to
support tloating-rice varieties. Currently. however, the maxi-
mum flood seldom exceeds 1 min these tields, reaching S0-
100 emin lower arcas and 30-30 ¢y in higher areas.

The DWR ficlds are near the Prevk Trabaik. As the water
in the river rises, itoverflows into small streams and outlets
that channel icdirectly into the DWR fields. The flood arrives
carly in Piam Montia. In carly August, the Preyk Trabaik
begins to overtlow, rapidly flooding the lowest ficlds near the
riverbank. The flood continues to accumulate, attaining its
maximum depth by carly 1o mid-September and usually
remaining at this level for 15-20 d, Ilood recession begins in
carly to mid-October and is usually complete by carly Decem-
ber.

Farmers have diked many of the high fielis and switched
the varieties they plant from floating types to tall, late-
maturing DWR types (which they classity as RLR) that can
tolerate waterupto I mdeep. These varicties are direct seeded
in lower fields with red sand soil and transplanted in higher
ficlds.

In low fields with black soil and adequate flood, average
reported DWR yields were 1.3-1.6 t/ha. In ficlds with black
sund soil and slightly more shallow water, average yields were
1.2- 1.4 ¢/ha. Inthe highest ficlds, which have infertile red sand
sotl, DWR or RLR vielded only 0.8-1 t/ha.

Piam Montia was in the Eastern Administrative Zone of
Democratic Kampuchea. The administrators of the Eastern
Zone applied Khmer Rouge policies, including hydrological
mandates, more leniently than did the cadres in the South-



western Zone, which included Prey Kabas District (Vickery
1983). Khmer Rouge radio broaaeasts reported that large-
scale hydrological projects, such as those constructed in Prey
Kabas, were built in Prey Veng Provinee (Ragos-Espinas
1983). The Piam Montia farmers, however, were not foreed to
build such waterworks to ey o transform their DWR fields.

The Khmer Rouge cadres tried o alter DWR cultivation
by forcing the farmers o transplant floating-rice seedlings and
to substitute for floating varieties the tall, tate-maturing DWR
varieties that farmers Classify as RER. Administrative purges
and bordercontlictwiththe Viemamese in Preyv Veng in 1977-
78 further disrupted agriculture, resulting in the confiscation
ofall Noating-rice seed inearly 1978 Unlike their Preyv Kabas
counterparts, the fmers of Piam Montia sultered no perma-
nent alteration to the hvdrology of their DAWR . fields and,

through fortuitous circumstances. reassembled seed stock of

their fost DWR TV,
VARIETAL FACTORS

Although scientists and Cambodian farmers classity rice
varieties differently, they agree that one vital factor in the
success olacropisthe use of varietios that are adapted to local
conditions and meet tocat preferences. Efforts of the Khmer
Rouge 1o increase national rice vields ignored this critical
consideration and. therefore, not only failed bt also caused
long-term vield reductions in some arcas.

Classifications

DWR is generally defined by the depth of standing water in
whichit grows, though some scientists also consider planting
method and other factors,

De Datta (198 1) detined medium-deep R R varieties as
those transplanted in 16-30 ¢cm of water. He classificd DWR
as rice grown in more than 30 cm of standing water. De Datta
criticized an carhicr system that classitied medium-deep rain-
fed rice as that grown in 16-100 cm of water because, he
contended. RLR is primagily tansplanted on puddled soi!
while DWR is primarily divect seeded on dry soil,

Garrity et al (1980) characterized the medium-deep.

waterlogged riceland environment as having 25 50 ¢m of

water for much of the growing scason. Like De Datta. they
classified DWR as rice grown inmore than 30 cm of standing
walter.

Belvertc 196 1) noted that RLR is commonly direct seeded
rather than transplanted in broad arcas of Battambang and
Kompong Thom provinces on the Great Lake Plain. He said
such cultivation is called seai srok: o Khmer ierm. meaning
“local field ccultivition).” that usually is reserved for cultivi-
tion of ransplanted varicties. In the Great Lake Plain, maxi-
mum standing water depth reaches 1-1.5 mu I tansplanted.
the srai srok varicties often drownz if direct seeded. they grow
tall enough to survive. Thus. scientists would classify them
as DWR varieties while farmers would classify them as late-
maturing RLR.

IRPS No. 153, February 1994 13

Seng etal (1987) said. *There is no clear demarcation of
DWR areas in Kampuchea, although floating rices are said to
be those growing i more than 1 m of waler,”™ Seng ot al
identified Phea Shaas apopularly planted deepwater variety—
it is nota true floating variety. and it is not commonly direct
seeded. Detvert (1961 listed Phha Sl as a date RLR variety.,
Itis commonly transplanted in low RER fields in Takeo and
Kandal provinces and is classified by farmers as a0 Jate-
maturing RLR variety fttolerates 80 emor deeper water and
has slight clongation abilinn. Catling ¢t al (1988) would
classify it as a deepwater variety based on water depth and
agronomic characteristies, disregarding the question of direct
seeding or trapsplanting.,

Cambodian farmers. however, in theirclassifications and
cultural practices tfor DWRL do not always distinguish be-
tween varietios grown in water deeper than 30 cm and direct-
seeded floating varieties In Khimer. scasonal rice categories
mclude srao wossa (wet-season rice) and srao prang (dry-
season rice). Ingeneral, e term sro wossa refers to RER
varictiesand includes DWR, Srao wossais further subdivided
into srao sral ightricey, seao kandal tnedium rice). and srao
thgon theavy rice). These werms refer to tansplanted varie-
tiesof carlyvomedinm.and Late maturity . respectively. Floating
rice usuallyiscalled srae Juong tvk crice above water)and. less
frequently sraowia. The worawiaretersiothe kneed titlering
of true tloating-rice variceties as opposed to the upright grow th
of deepwater varicties.

Farmers in Prey Kabas and Piam Montia cultivate similar
varieties. In Khimer. common RER variety names often are
modified to connote special characteristics. The addition of
the words faong vk (above water) 1o a variety name usually
indicates adeepwater variety or i longer-duration variety that
tolerates deeper water than the variety from which its root
name came. At both research sites. varictios with the words
taong tyk appended to their names were tall, upright. deepwa-
ter varieties with timited clongation ability,

dong Banlas, fer example. is o medium-nuturing RER
variety: commonly planted in Takeo Provinee. Prey Kabas
furmers cultivite Jong Bantas Laone Tvk. a variety that can
tolerate water up to 125 mbut that farmers classity as a late-
maturing RER variety. Similarly. Niang Manh is a widely
distributed Tate-maturing RER varicty that tolerates up to 50
emof standing water. Piam Montia farmers plant Nivnge Manh
Laong Tvk, which has similar matarity but tolerates up o 80
cmoof standing water, These varicties either can be trans-
planted in diked RER fields rhat have deep standing water or
can be direct seeded as true DWR. In both cases. the addition
ol kiong vk 1o the variety name comotes DWR characteris-
tics absent in the varieties without the name extension.

Farmers in Prey Kabas said Jong Banlas Laong Tyk was
best adapted to o maximum flood of 80 ¢m but could survive
upto L23m. Covaud ¢ 195 noted similar deepwatervaricticos
that were commonly planted i a region of South Vietnam in
which the flood accession was Late and the maximum depth
shallow. He called them “semitloating™ varicties. suited to a
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maximum flood of 80- 100 cm. Varieties such as Jong Banlas
Laong Tyk and the entire range of varieties that Piam Montia
farmers classify as RLR lack the kneed tillering of true
tfloating varieties but are adapted to deep standing water.

Several of the Jocally adapted DWR varieties that were
lostin Prey Kabas were reported tobe well saited to fields with
ashatlow maximum flood of 80-125 cm. Some may have been
upright, elongating varictics, such as Jong Banlas Laong Tyk.
ruther than true {loating varieties. Farmers may have decided
whetherto transplant ordirect seed such varicties according to
the water level in the field. as Ban Kam villagers currently do
with Jong Banlas Laong Tvk.

Traditional DWR varieties

The reasons ior the Khmer Rouge suppression of DWR
cultivation are ditficult to discern. and some data seem almost
contradictory. Tildebrand and Porter (1976) provided culti-
vation statistics tor large arcas of DWR in provinees under
Khmer Rouge controb in 1974, An outright ban probably was
rotissued until agricultural policy hardenedin 1976, when the
4-yr development plan was circulated, and was not imple-
mented until the 1977 cropping season (Chandler et ab TU8S,
Lando 1991).

Prey Kabas District. Betore Pol Pot times, Prey Kabas
farmers used a wide assortmeat of DWR varieties, including
types suited to vanous water depths and regimes. They in-
cluded
@ varictics with harvest dates ranging from late November

to late January;

B deepwater varicties that had slight clongation ability,

suited to fields where the flood was less than 1 m;
® true floating-rice varieties that could be grown in fields

where the maximum flood exceeded 3 n;

Table 15. DY\ R varieties currently cultivated in Prey Kabas.

® varictics that had cooking and cating quality rivaling that
of RLR varicties;

| varicties that had high yields: and

B varicties that provided a good cash crop.

Farmers managed the diverse DWR variceties much as
they do TVsin their RLR fields, A farmer chose a variety to
plant in a field according to the variety’s adaptation to the
maximum tlood depth in the tield and its harvest date.

One older farmer said he routinely grew Srao Jek, Srao
Sai Pu,and Battambang on DWR land before 1976, These
varicties were suited to the three flood levels prevailing inhis
ficlds and. because their maturities differed, he could harvest
them sertally.

From 197610 1979, DWR was cultivated in only 50-60 ha
of Prey Kabas™ 3.200 ha of DWR fields. Seed of one TV,
Battambang, was preserved. All others were lost.

After 1979, attempts were made to reassemble aselection
of DWR varicties from many sources. Seed forexperimenta-
tion was obtained from Vietnam. Battambang Provinee, and
arcas in Kandal Province (Table 13). A major problem for
Prey Kabus DWR farmers is that none of the varieties as-
sembled from other provinees are adapted to the shallow
maximum flood prevailing in several hundred hectares of the
district’s DWR ficlds.

Older farmers who had resided continuously in the district
were interviewed concerning DWR cultural practices before
Pol Pot times. A list of 16 lost varieties with widely differing
agronomic characteristics and harvest dates was compiled
from seven interviews (Table 16).

Some farmers interviewed did not know the names of the
DWR varietics they commonly grew or had grown in the past.
Each knew only whether the variety he used was red or white
and remembered the variety names only when proimpted by
neighbors.

Optimum!
Varicty Seed Harvest maximum Grain shape/ Eating Av yicld Agronomic
: souree date tlood quality (t/ha) claracteristics
depth
Phka Mrom Unknown Early Dee 50-70 ¢m Short/bold-white Acceptable 11 Cannot tolerate tood > 1 m deep
Sombok Krohom  Kandal Early Dec 1.5-2m Long/bold-white Acceptable- 2.0 Survives flood > 2 vield loss
Province poor it tlood 8O- 100 cm deep
Sombok Saw Kandal Early Dec 2m Short/bold-white Acceptable 1.5 Survives flood > 2.5 m; vield foss
Province it tlood RO 100 cm
Kantui Chkai Unknown Late Dec 25m Long/bold-white Acceptable- .52 Survives flood to 3 m: severe vield
poar loss if flood SO-100 ¢ deep:
slow elongation. cannot survive
rapid accession
Samsap Unknown Late Dec- L.5m Short/bold-white Acceptiable 1.8 Cannot tolerate tlood > 2 ni;
carly Jun tolerates masimum depth 70-80
e poor submergenee toleranee
Battambang pre-Pol Earty-middle 1.5-2m Medium/bold-white  Good up to 2.4 Tolerates deep tlood: 50 yield
Pot variety  Jin loss il fTood = 1 m
Kuit Kronhol Kandal Early Jan 2.5-3m Short/bold-white Good 1.9-2.4 Tolerates flood 1.5 nydeep:
Province severe vicla loss i flood < 1m
Unknown Early Jan 25-3m Short/bold-red and Acceptable 1.8-2 Tolerates tlood 1.5 m deep;

Peih Roniam
’ white

severe yield loss i flood < 1 m

Maximum flood deep enough to avoid spikelet sterility, shallow enough to avaid drowning.



Table 16. Reported DWR varicties lost in Prey Kabas during Pol Pot times.

n
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Optimun,”’

Variets Harvest maimum Girain Fating Av yield Agnomic
date Noad shape/color yuality (/M) characteristics
depth

Nung Wan Late Noy 23m Long/short [iacellent 1.9 Spikelets sterile it flood < m deep

Soo Mok Late Nov 254m Short/bold-red Poor 1.7-19 Grown for sale 1o distillers

Laong Tvk honals— Late Nov- 70-80¢m Short/bold-white Poor- 14-1.7 Intolerant of tlood = 1.5 m deep

carly Dec aceeptable
Sraw Jek Farty Dec I-1.Am Shart/bold-white Poor- I8 Intolerant ot flood > 1.5 m deep
acceplable

Niang Dey Early Dec 2-3m Long/short-white Acceptable 1.8 Spikelets stenle if tlood <1 m deep

Nkng Son Late Dec 1.5-2m Long/short-white Good 1.8-2+ Tolerates shallow water. but not
> 2 moof water. desirable for high yield

Srao Sai Pu Late Dec 1.5m Long/short-white Good 224 Tolerates > 2 mof water: spikelets
sterile if flood <1 deep: prized
for cating quality and volume
expansion

Kon Dia Late Dec 2m Short/bold-white Good 2.4-2.60 Good clongation: vield reduction if
flood <I'm

Popiay Thngon Late Dec 25 m+ Long/short-whiie Acceptable 1.8-2.2 Tolerates tood =3 me vield reduction
i tlood <1 m

Onghao Saw Late Dec 2-3m Short/bold-white Acceptable I8 Yield reduction if flood <1 m

Onghao Krohom Late Dec- 23m Late/medium- Acceptable 1.7 Yield reduction if flood <1 ny;

carly Jan red and white cowd erain weight

Kronheng Early Jan 225m Shortbold-white Aceeptable 1.2-1.8 Serious vield reduction il flood
8O-100 ¢m deep

Nung Pal Early kin 253m Shart/bold-white Average 1.9-2.4 Tolerates deep water: serions vield
reduction it Hload 8O- 100 ¢m deep: good
clongation abih

Niang Suan Middle Jan 25-3m Shout-bold-whie Average 1.9-2.4 Tolerates deep water: serious yickl
reduction il tlood 80O-100 ¢m deep

Kua Kronhol Late Jan I-1.5m Short/bold-white Average 1.8-2.4 Tolerates water > .5 mideep: yield

reduction i water 80 ¢t deep or less

Mavnm Hood deep enough o asord spiketet stenlity . shallow cioushy o avord drowning.

Village-cluster agriculture officials identified a variety,
Phika Mrom. as the only locally grown variety adapted to a
maximum flood ot fess than T mz however,no farmersurveyed
reported growing it for the T989-90 crop. Farmers routinely
plantSombok Savwvand Sombok Krohom, which are bestadapted
to maximum ftood of £.5-2 m.in ficlds that have maximum
flood depth of only 50-70 ¢,

Farmers frequently commented on the difticulty of main-
taining sced for DWR varicties, emphasizing the appearance
ol red grains in the crop. Delvert (1961 noted that the
appearance of red grains in DWR varicties obliges farmers to
change seed every 34 vr,

Due to the difficulties of DWR caltivation, the shortage
of floodwaterinmany parts of the district for the past 2 vr.and
other factors, the people ol Prey Kabas expressed litthe interest
in obtiaining new DWR varicties.

Piant Montia village cliuster. Because the Eastern zone
cadres apphed Khmer Rouge agricultural policy leniently the
cffects of attempts to transtorm DWR were milder in Piam
Montiithan in Prey Kabas. Portions of the Eastern Zone were
under Khmer Rouge control as carly as 19712 and the carly,
mild form of coltectivized agriculture was well organized by
FO75 (Vickery 1U83). Officials i this zone took a more
eradual approach to transtorming agriculture.

In 1976-77. tarmers were compelled either to convert
40% of the DWR .« transplanted RLR or to transplant seed-

lings of local deepwater or floating varietics, which com-
monly were direct seeded. Some lower fields were direct
seeded in the usual way for floating-rice cultivation,

In the arca designated tor transplanted RLR. the farmers
were foreed to build high dikes to restrain the tlood and to
transplant seedlings of the local, deepwater varicties Niang
Manh. Niang Uad. and Niang Nivr, These tall, late-maturing
varieties have slight clongation ability and thus can tolerate
50-80 ¢m ol standing water, but they are not adapted 10 the
depths of 2 mor more that are common in DWR ficlds, These
varieties are chassified locally as RLR. The seasonal ood
damaged most varieties transplanted in fields (o which they
were maladapted.

The 1977 nattonal rice harvest was poor. The government
blamed sabotage by enemy agents for the shortfall, The
fenient Eastern Zone cadres were ruthlessly purged in 1977
78 and replaced with strict Sc athwestern Zone cadres deter-
mined to implement the 3 tha national vield target (Ragos-
Espinas 1983, Kiernan 1980).

In carly 1978, before the DWR crop was sown, the new
cadres, which controlled all seed storage. ine xplicably confis-
cated all of the DWR seed and transported it out of the pro-
vince. The government ordered farmers to transplant ordinary
RLR varicties into more than OO0 ha of DWR fields. and the
cadres forced the farmers to build more high dikes, The 1978
flood was especially heavy, sothe crop was largely destroyed.
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Two factors allowed the farmers of Piam Montia to
recoup many of their TVs: the proximity to Vietnam and the
chance discovery of volunteer TVs.

Before 1975, cthaic Vietnamese lived and farmed in
Piam Montia, bordering Vietnam. The Khmer Rouge expelled
thent from the village cluster in 1975, When they left, the
Vietnamese took seed of the commonly grown DWR varieties
with them, They returned from Vietnam to trade salt with their
former neighbors in 1979, and the Piam Monta farmers
learned of the extant DWR seed. A delegation of tarmers went
to Vietnam and traded RLR seed for 2-3 thang (48-72 kg) of
the local deepwater and tloating varieties planted before 1978
and also acquired new varieties. This seed was multiplied
during the three succeeding seasons and distributed so local
farmers could reassemble their seed stock.

In another stroke of goad fortune, after the heavy 1978
tlood receded, farmers of Krojup Leu village found lodged
volunteer DWR plants, 4 mor longer, that had hot yetentered
the reproductive phase. They cut these plants at the nodes and
rooted the makeshift seedlings ina field where water was still

Table 17. DWR varieties currently cultivated in Piam Montia.

standing. Farmers examiied the mixed crop closely at panicle
emergence and ripening and identified familiar TVs, Seed
stock of the recovered varieties was separated and carefully
multiplied for subsequen: distribution.

Since 1979, varieties from Battambang Provinee, Viet-
nam, and other sources have been added to the farmers’
selection. One variety, now popular because ol its good vield
and adaptation toa wide range of hydrological conditions, was
providedin 1985 to the Kompong Trabaik Districtagriculture
office by a nongovernmental organization—Cooperation
International pour le Developpement et L Solidarite-—as part
ol & DWR sced-procurement program. The varicty has been
tentatively identified as Khao Puang. trom the central plains
of Thailand, and is called Phka Dong locally (Table 17, 18).

Traditional RLR varieties in Piam Montia

RLR cultivation, as practiced in Piam Montia, is an extension
of DWR cultivation in ficlds where maximum floods no
longerexceed I'm. The change from DWR to RLR cultivation
often involves only achange of varieties, RLR is transplanted

Optimum”
Harvest Sail type maximum Grain Eating Av Agronomic
Variety Seed source date for best {lood epth shape/eolor quality yield characteristics
yield (m) (t/hay

Chmaur Kombot  Traditional Early Dee Black silt 1.25-1.5 Stort/bold-white Acceptable  1.2-1.7  Noyield loss if flood to 50
cim masinm depth; slow
clongation; cannot tolerate
> 2 m water maximum
depth

Chmar Laong T, = Local Early Dec  Blacksilt  1.25-1.5 Long/short-white Acceptable- 16 Noyicktloss if tlood to 5t

sand roud 80 e maximirm depth;

Middle-late  Silt loam  >2
wath sand

Battambang
Province Dec

Battambang

Phka Dong Nongovernmental Middle-tate  Silt toam  2-3
organization Dee with sand
(1984)

Jongkong Kmao  Vietnam Middle-late  Black silt 2

Dec loam

Ongka Sao District agricultural - Middle-late  Black silt ~ 1.5-2
office Jan loam
Niang Dom Vietnam Late Jan Black s 2-3

loam

Ba Sao Vietnam Late Jan Black silt 2.5
loam
Srao Ongka District agricultural — Late Jan- Black silt 2.5

office carly Feb loam

can tolerate > 2 m water
maxtmum depth: slow
aceession
Medium/hold-white  Good 1.5-1.8  Cannot tolerate > *-3.5m
masimum depth: slow
clongationability: no vield
loss it Tood to 30 em
maximum denth
Medium/bold-white  Medium- >2 Tolerates tlood o < m or
good < 1 nvdeep without yiekd
loss: slow elongation,
damaged by rapid rise
in flood
Medium- 1.2-1.4  Tolerates flood to 3 my;
good yield reduction if flood
< b mdeep: good
elongation capacity
Short/bold-white Good 1.2-1.8  Tolerates tlood 10 2,5 m;
severe yield reduction
it <80 ¢m
Short/bold-red Good 1.3-1.5  Tolerates flood of 4 mor
< I m without yield loss;
slow elongation: damaged
by rapid rise in Nood

Short/bold-white

Long/short-white Good LS-1.7 Tolerates flood of 3w or
< | m without yicll joss
Medium/old-white  Good 1.9-2.1 Tolerates flood up to 3.5

m; severe vield reduction
it tlood < I'm

“Maximum floud deep enough to avoid spikelet sterility, shallow enough to avoid drowning.



Table 18. Number of households planting DWR in Piam Montia, and their average vields (t/ha), by variety and village.

Chma

No. of households

Battambang Phka Dong Laong Tyk Srao Ongka  Jongkun Kmao  Niang Dong Niang Saw Ba Sao Niang Mias  Ongka Sao Chma Kombot planting
Village Nooof  Av o No.of  Av No.of  Av Nooof  Av No.of  Av No.of  Av No.of  Av No.of Av No.of Av No.of Av  No.of  Av 2 3
house-  yield  house-  vield  house-  vield  house-  vield  Douse-  yield  house-  vield house-  yield house- vield house- yield house- yield house-  yield  varieties varieties
holds  (ha)  holds  whay holds  tha)  holds  (t/hay holds  (Wha)  holds  (ha) hokds  (Vhay holds (tha) holds (vhay holds (t/ha) holds  (t/hay
Jomnong Tiak 5 1.3 1 2 1.6 1 1.6 1 1.3 1.3 2 1
Krujab Kraom 6 1.3 1 21 i 0.5 0 0
Krojab Leu 6 1.2 ! 1.7 2 1.7 3 1.3 ! 1.2 | 0.7 0.7 | 3 0
Piam Montia 5 1.3 2 0.7 1 1 0.7 0.7 1 0
Sut Kromuan I 3 0.9 i 1.2 I 1 1.8 1 0
Av yield i3 1.5 1.3 1.5 1.3 1.0 1.2 1.0 1.0 1.8 0.7
Total 17 8 6 4 3 3 2 2 1 1 ! 7 )
Percentage of sample 47 22 17 11 8 8 6 [} 3 3 3 19 3
Table 19. Reported yields and frequency of planting common RLPE varieties in Piam Montia villages.
Niang Manh Jong Banlas
Srao Smuo Phka Ampal Laong Tyk Domnawb Jek Niang Mu Kantui Domrai Laong Tyk Niang Mias
Village
Frequency  Yield  Frequency Yield  Frequency Yield  Frequency Yield  Frequency  Yield Frequency  Yield  Frequency Yield  Frequency Yield
of planting  (tha)  of planting  (thay  of planting (t/ha)  of planting  (vha)  of planting  (vha)  ofplanting  (vha)  of planting (thay  of planting (t/ha)
Jomnong Tiak 1 0.7 I 08
Krojap Kraom ! 0.66 0.7
Krojap Leu 1 1.2 1 0.8
Piam Montia i 1.2 0.6 1 1.2 1 1.1
Sut Kromuan | 1.8 | 0.9 1 0.8
Av 1.02 1.25 0.8 0.65 1.2 1.1 0.9 0.8

$661 A1enIga] ‘€S| "ON Sd¥i
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Table 20. RLR varieties eurrently cultivated in Piam Montia.

Depth of
Harvest standing Reported Grain Eating Agronomic
Variety Duration date water vield (/v shape/eolor quality characteristics
tolerated
Srao Smao Medium Middle-late Upto 8O em 7-8 Medium/bold- Acceptable Better vield if transplanted.
(Srao handah Nov white usually direct seeded, Tacks

drought resistance

Domnawb Jek Medium Middle-carly S0-70 ¢m | Glutinous Acceptable Usually direet seeded in

(glutinous) Dec long/short- low fields, lacks drought

red resstanee
Phka Ampal Late Middle-late Not >50 cm 1.1 Long/short- Good Lacks clongation ability but
(Srao thngon) Dec white has drought resistance.

suited to higher fields

Niang Manh Late Middle-late 50-Fuem 1.1 Medium/hold- Geod Lacks clongation ability,

Laong Tyk Dec whie best vield it ransplanted in
bunded fields

Kantui Domrai Late Late Dec- S0-100 ¢cm 9-1 Medium/bold- Aceeptable Elongation ability, best

carly Jan white adapted to low tields,

direct seeded

Niang Mias Late Late Dec- >Im 1.9 Long/shoit- Good Good, limited elongation

carly Jan

ability, direct seeded in
lowest RLR field

white

from nursery bzds only in the highest diked fields. The
reported average yield of RLR seldom exceeded | t/ha (Table
19).

Piam Montia farmers do not plant a range of corly-,
medium-, and late-maturing RLR varieties. Village landholding
statistics did not show any RLR land planted with carly- or
medium-maturing varieties. Only two of the six varieties
identified by farmers in interviews are classified as medium
maturing, and one of these is a glutinous variety (Table 20).
Farmers reported that most of the six varicties predate the Pol
Pot times. Farmers are more likely 1o direct seed these varie-
ties than to transplant them.

LAND ALLOCATIONS

Average amounts of total land allocations and types of land
available differ between the two research sites, as does the
relative importance of RLR and DWR. Thus, it is difficult 1o
compare farmers” landholdings between the two sites except
to compare their alloc.dions of DWR land.

In the village clusters where DWR iy cultivated, Prey
Kabas farmers manage diverse agricultural lands——garden
land and three kinds of riceland. Most farmers surveyed had
twoor, at most, three Kinds of Tand. Only one of 67 households
surveyed had all four kinds of land, and only seven (10%) had

all three kinds of riceland. The rest grew a combination of

DWR and transplanted RLR or irrigated dry-seasoa rice.
Kompong Kiab farmers can grow cash crops in garden
land or DWR ficlds. The farmers in the other three village
clusters can grow cash crops only in their RLR ficlds before
transplanting the wet-season crop.
Piam Montia farmers have less diverse land types avail-
able to them and depend primarily on DWR cultivation for

subsistence rice. RLR cultivation mimics DWR cultivation
except in the highest, diked ficlds, where rice is transplanted.
Cash cropping is limited to small garden plots near the houses.

Deepwater riceland allocations

Most of the DWR farmers surveyed in Prey Kabas Sictrict
ceitivate rice on the broad expanse of fields northeast of Snau,
Jar,and Prey Lwia village clusters. On the higher terraces near
the villages, the Tand is diked and transplanted with RLR.
Lower ficlds, flooded to 80 ¢cm or higher, are direct seeded
with DWR. Varicties transplanted in the higher terraces are
identical or simitar to varicties described by farmers in other
parts of Takeo Provinee who cultivate onlv transplanted RLR,
following the local maturity classifications of earlv-, me-
dium-, and late-maturing varieties.

DWR land accounts for about 209 of the total agricul-
tural land in Prey Kabas District. Only six village clustershave
DWR land: in these clust.rs, DWR fields account for 409 of
the agricultural land. For the farmers surveyed, however,
DWR land represented 57% of total land allocation.

The average land allocation was 1.78 ha, ranging from
104 ha per houschold in Snau village to 2,42 ha in Prey Lwia
Lech (Table 21). The average amount of DWR land was 1.0
ha for the houscholds surveyed. Forty-one (63%) of the
houscholds had one plotof DWR Lind: the remainder had two
to four plots.

Farmersin Klaeng Kung and Kompong Riab villages had
cleared 20 ha of new ['WR Tand from secondary forest in the
past 4-5 yr. Village-cluster officials said that, because of
declining yields and poor floeds. people were trying to increase
production in any way they could.

According to past land policy, farmers who wanted to
clear land had only to file a letter of intent with the village-
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Table 21. Total agricultural land area and arca by land type in Prey Kabas.

Avenage DWR land RLR land Dry-season riceland Garden land
Totat total
Village cluster no. of agricultural Area Percentage Area Percentage Areat Percentage  Area Percentage
and village samples land thay that) of rice area thit ol rice area tha) of rice area (ha) of total area
St
Tropeang Reang 6 148 0.74 50 0.74 50 0 0 0 0
Snau 4 104 0.57 55 0.49 47 0 0 0 0
Jar
Jar 5 218 1.04 BN 114 52 0 0 0 0
Svay Jal 6 1.7 (.87 51 0.82 48 0 0 0 0
Kompong Riab
Kompong Riab Y 2.03 0.9 44 0.70 RE! 0.64 32 0.48 24
Klieng Kung 4 2.3 216 o4 0.43 19 0.70 RiY} 19 8
Juninik D) 1.33 0.75 36 0.20 15 0.38 29 0.41 k1l
Korh Jel Y 1.29 0.96 74 0 0 (.24 19 0.21 16
Prey Lwia
Prey Lwia Kaod 8 2.01 .89 44 0.37 18 0.25 12 1] 0
Prey Lwia Lech 7 24 1.05 43 1.11 46 0.60 25 0 0
Av 67 1.78 0.99 57 0.67 36 0.47 24 (.52 20

cluster agriculture office. Officials surveyed the prospective
site and gave peimission 1o clear it The land then was
included in the farmers” land allocations.

All Tands could be cleared except those reserved by the
Department of Fishertes as fish spawning grounds.
Consequently, only ¥ hiof clearable Tand remained.

In Piam Montia, farmers planta range of similar varieties
in fields they classify as suitable for RLR, Elongating, late-
maturing RLR varieties, as farmers classity them, are
transplanted or direcet seeded according to the depth of water
in the field. (They vsually are direct seeded in unbunded
fields.)

Piam Montia favmers depend almost entirely on DWR
cultivation for their annual rice crop and have large
landholdings overall. Land allocations averaged 3.2 ha for the
houscholds surveved, ranging from 1.9 ha in Krojap Kraom

village to 4.4 hain Jomnong Tiak village. Anaverage 82% of

the farmers” total holdings was DWR land (Table 22).

Most of the DWR landhaoldings of Piam Montia farmers
were continuous. Of the farmers surveved in Piam Montia, 22
(61%) had only one plot, 11 (314 hid twao plots, and only 3
(8% ) had three or more plots.

Ol the 75 ha of DWR tand cultivated by the 36 farmers
surveyed.only 125 ha (174 y had black silt loam soil: average
reporied floodwater in these fields was 2.2 m at maxnnum
depth. Forty-nine hectares (6340), including abl deepwate
holdings of farmers in Sut Kromuan and Piam Montia villages,
had black or silt sand soils: average reported floodwater in
these ficlds was 2.6 m at maximum. Only 13.5 ha had red sand
soils the average maximum flood was 1.8 m.

Rainfed lowland riceland allocations

Of the 10 villages surveyved in Prey Kabas District, only
farmersinKonhJelhad no RLR fand (Table 21). Althouscholds
surveyed in Snau, Jar, and Prey Lwia village clusters and in
Klaeng Kung village in Kompong Riab cluster had some RLR
land.

Table 22, Total ugricultural land area and area by land type in Piam
Montia.

Aviotl DWR Land RLR land Garden land

agri-
Village cultural — Av Av Av

land  arew Percent area Percent area Percent

(hay) (hit) tha) thay)
Jomnong Tiak 4.4 4 9] 0.2 S 0.16 4
Krojap Kraom .9 1.5 79 0.4 21 0.07 4
Krojap Leu RN} RE! vl 0.3 N 0.07 2
Piam Montia kR 2.2 71 0.8 26 011 4
Sut Kromuan 2.9 22 76 (.7 24 0.03 |

Av 32 27 82 0.5 17 0.09 3

Rice from RLR fields is the favored subsistence rice.
Cash crops grown in the same fields from May 1o July or
August are an important source of incone.

Unlike other RLR farmers in Cambodia, Prey Kabas
farmers do not classify their RLR fields into srai fen (high
fields),srai kandal (middie tields), and srai kraom (low ficlds).
The RLR fields in the village clusters surveyed are principally
on the upper margins of the DWR fields. To Prey Kabas
farmers, all high fields are RLR fields and all low ficlds are
DWR or floating-rice ficlds.

Despite the small average size of RLR holdings, farmers
cultivate a selection of carly-, medium-, and late-maturing
TVssuitedtofields withdiffering maximum depths of standing
water. The range of RLR TVs grown is similar to that grown
in adjacent Bati District.

One-third of the Piam Montia farmers said they planted
RLR. The average amount of RLR land per family was smaller
in Piam Montia than in Prey Kabas (Table 21,22). The 12 who
farmed RLR however had 16.5 hiaof RLR Fand, oran average
of 1.4 ha. The trend towiard converting higher DWR land 1o
RLR land may account for the S01-ha discrepancy in land
statistics between the district office and village-cluster office
(Table 6. 7y that is, local Tand statistics may not have kept
abreast of conversions of farmer-classitied DWR fields into
RLR fields.
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All of the RLR land cultivated by the farmers surveyed
were upslope, away fromthe river, in ficlds where infertile red
sandsoil predominated. The areanow used for RLR cultivation
once grew the floating varieties still planted in the lower ficlds
nearby. As average water depth atmaxin um tlood dwindled,
more fields were planted with deepwater varieties that farmers
classify as late-maturing RLR varicties, though most have
some clongation ability.

Most varieties grown in these fields can be direct seeded or
transplanted. but farmers tend to direct seed them. using
cropping operations nearly identical to those used for DWR.
Farmers said many of the varieties they define as RLR it
transplanted, cannot survive arapid rise in standing water, If
direct seeded. however. most can clongate to keep up with the
water level. Delvert (1961) described a sinmilar situation for
direct-sceded RLR in Battambang and Kompong Thom
provinces.

Irrigated dryv-scason riceland
Average reported holdings of irrigated or water-recession
dry-scason riceland were small Clable 21, but the production
of irnigated dry-season rice is important to some houscholds
surveved in Prey Kabas. Of the houscholds surveyed. 684 in
Kompong Riab and 4844 in Prey Lwia clusters had some dry-
season rieeland: none of those surveved in Snauvor Jar clusters
had such land. The Targest holding exceeded 1.5 haand was
allocated to the Prey Lwia village-cluster chief, an important
party official.

Although government Laind statistics show 130 ha of dry-
scason riceland i Piam Montia, none of the houscholds
surveyed had any.

Garden land allocations

Mostofthe Prey Kabas Districtfarmers surveyed were limited
to planting garden crops in their house vards, Only farmers
interviewed in Kompong Riab village cluster had small parcels
of garden land for cash cropping (Table 21). They said they
grow diverse crops inthese plots orin their DWR Tields betore
sowing—maize. tobacco, sweet potato, mungbean, cucumber,
bottle gourd. and squash—through the dry and carly rainy
seasons,

In Piam Montia, farmers plant cash crops in garden land
orin RLR fields. While the cash crops do not play a major role
in cropping activities, they are economically important.
Fourteen heads of household (394 ) had garden plots, which
averaged only 0.5 ha. Most farmers grew only maize or
sesame, sown in May and harvested in July or August. A few
farmers also grew cucumber or squash.

DWR CROPPING OPERATIONS

Labor requirements for DWR cropping  operations  fre-
quently conflict with those for other crops. In Prey Kabas, for
example, labor often is required for plowing DWR fields at
the same time itis needed to prepare for early wet-season cash

cropping in RLR fields or to do the first plowing for RLR
cultivation. In Piam Montia, farmers have only a minor
conilictin land preparation between cash cropping in their
garden plots and DWR cropping.

The cropping operations 1y pical for DWR cultivition at
the study sites are burning straw. plowing, sowing and
harrowing, weeding, harvesting, threshing, and applying
farmyard manure or fenilizer (Figures 5 and 6).

Burning straw

DWR cropping operations begin with burning the straw and
stubbleinthe fields. The straw of varieties adapted toespecially
deep water may exceed 2 min length.,

Some Prey Kabas farmers begin burning the straw as
carly as late February—-a time when some farmers in Prey
Lwia and Kompong Riab village clusters usually harvest dry-
season nce. Most farmers reported burning the stubble in late
March to ewrly April. Some Piam Montia farmers began
burning the stubble as early as late February, although most
performed this task in March.

Plowing
Farmers usually did the first plowing after the first substantial
raintall.

In Prey Kabas, owners ol draft animals not only plow
theirown fields but also exchange days of plowing with other
animal owners and hire out to plow in others™ fields, For the
1989-90 crop.47 (724 of the farmers surveved plowed using
theirown animals or those borrowed from kin. Fwenty-one off
these (4353 plowed cooperatively with other animal owners
so the work was finished in 1 d. while 26 (35%) plowed
individually.

Farmers who do not own draft animals must hire others
who have tractors or animals to plow their fields, In 1989-90,
Tarmers paid 130-300 riels (USS0.29-0.59) or worked 2 d
transplanting RLR for a 3- 10 5-h morming of plowing.
Seventeen farmers (264500, residing mainly in Prey Lwia and
Kompong Riab village clusters, hired tractors tor plowing.
The costof hiring atractor was 2,500 riels/ha (USS 4.90). The
first plowing required 6.6 d/ha of labor, based on a 3- 10 5-h
morning ol work.

Piam Montia farmers did the first plowing of the 1989-90
crop fromearly April 1o late May. Twenty-five of the farmers
surveyed (69 ) performed the first plowing between late
April and Tate May. Two of the cight heads ol houscehold
lacking draft animals hired tractors: the remaining six repaid
hired plowing through exchange labororhelping.” Anaverage
of 8.7 d/ha of labor was required for the first plowing.

Labor percentages for plowing were nearly the same at
bath sites: half of the heads of household plowed individually,
4445 plowed cooperatively.and 6% repaid hired plowing with
exchange labor.

District agriculture officials in Prey Kabas commented
that farmers in the district had generally ceased to plow their
DWR fields a second time before sowing, The officials suid
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5. Calendar of cropping operations for Prey Kabas, e = early, m = middle, 1 = late.

they considered this change in practice to be detrimental
because failure to plow a second time leads to poor stand
establishment, forces farmers to increase seeding rates, and
allows weeds to increase.

Contrary to agriculture officials’ observations, 43 of the
farmers surveyed who were growing DWR (66%) said they
had done a second plowing. Three farmers in Kompong Riab

village cluster said they hired tractors; the remainder used
animal power—1 7 farmers (26%) plowed cooperatively with
other draft-animal owners, and 20(31%) plowed individually.
Usually, the second plowing followed the first by 15-20d; the
farmers sowed immediately afterward.

In Piam Montia, 13 farmers (36%) sowed seed after the
first plowing and then plowed again and harrowed. These
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6. Calendur of cropping operations for Piam Montia.

farmers said that, in fields with black silt loam soil, if sced
were sown after the second plowing and incorporated using
only the harrow, then the rice stand would not be deeply rooted
enough to withstand the rapid arrival of the flood in August.
This practice was not encountered in Prey Kabas.

Twenty-nine Piam Montia farmers (81%) plowed asecond
time at an average of 20 d after the first plowing. Nincteen
farmers plowed individually, 10 cooperatively. The second
plowing required an average of 6.8 d/ha of labor,

Sowing and harrowing

Farmers at both rescarch sites sowed dry, unpregerminated
seed immediately after the second plowing. The average
seeding rate for the 1989-90 crop in Prey Kabas was 136 kg/
ha. close to the 120 kg/ha cited by Delvert (1961) as usual for
DWR cultivation in Cambodia. The highest average sceding
rate for any village, 166 kg/ha, was reported in Kong Jel
village in Kompong Riab cluster, where fewer than half of the
interview subjects did a second plowing. Older farmers said



they increased their seeding rate 20-40 kg/ha if they plowed
only once.

Farmers did not transplant DWR. During stand
establishment and before flood accession, however, they
filled gaps in the stands by transplanting seedlings within
plots.

Older Prey Kabas furmers said that. 25 yr ago, DWR
fields were routinely harrowed after sowing, They recognized
the benetits of harrowing as better incorporation of the seed
into the soil; better acration of the soil; and, some said.
protection of the seed from bird predation. However, only
three farmers surveyed (3% ) harrowed after sowing the 1989-
90 crop. Instead, farmers prepared their RLR fields for cash
Crops.

In Piam Montia, the reported seeding rate was 112 kg/ha
for 1989-90. Older farmers said the usual seeding rate for
DWR fieldsis 94 kg/ha. Inlocal terminology ., this was one fuo
of seed per kong of land. A tao is a basket. holding about 12
kg of paddy. used to carry and measure rice. A kong is a
traditional land measure. Delvert €196 1) reported that a kong
is 0.16 ha—there are 6.25 kong per hectare. Piam Montia
farmers. however. said thata kong is a 36-m square—there are
7.7 kong per heetare.,

InPiam Montia 34 of the tarmers surveyed (94%: harrowed
after plowing and sowing. Harrowing required an average of
3.0 d/ha of Tabor,

Weeding
Between land preparation and harvesting, weeding is the only
major labor-intensive cropping operation,

In Prey Kabas, 12 houscholds growing DWR (18%) did
notweed their fields. Of the 53 houscholds (824 ) that weeded
DWR. only 2 (in Jar village cluster) used herbicide.

The timing of weeding varied greatly from mid-June, or
about 45 d after sowing, to late August, when standing water
began to accumulate in the fowest fields. Fields were weeded
6-8 h/d (3-4 I in the moming and again in the afternoon).
Labor input varied greatly but averaged 16.2 d/ha.

Most Prey Kabas farmers used family or exchange labor
for weeding. Only 16 houscholds (25 ) hired labor, In 1989,
the wage for weeding was 30-30 riels/d (US80.06-0.10).

Herbicide use was more common in Piam Montia than in
Prey Kabas. Fifteen houscholds (426 ) used herbicide on the
1989-90 crop. Farmers received herbicide from the village-
cluster oftice or purchased it in the market. Those who used
herbicides knew neither brand nor chemical names. The
remaining houscholds hand weeded using family labor as
needed, usually beginning 55-60 d after sowing. Weeding
required 10.3 d/haof Tabor. No {armer surveyed hired labor
for weeding,

Harvesting
The harvest date of the DWR crop depends entirely on the
Aaricly grown,

Of the Prey Kabas farmers, 62 (95%.) harvested between
late December and early February. The farmers use sickles to
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cut the stems 50-60 ¢cm below the panicle. The remaining
straw is left in the ficlds. As for weeding, the workday for
harvesting is 6-7 h. Harvesting required an average of 24.2 d/
ha of Tabor in 1989-90),

Nineteen Prey Kabas households (299 hired labor for
harvest. In 1989-90, laborers were paid 30 riels (US$0.10) for
40 bundles of rice harvested. Farmers estimated that an adult
laborer could harvest 120-240 bundles/d. Houscholds hiring
harvest fabor paid an average 1,643 riels/ha (US$ 3.22).

Harvesting of the 1989-90 DWR crop in Piam Montia
extended fromy mid-November to late January, Most farmers
(81%) harvested from early December 1o carly January.

Harvesting was the only DWR cropping operation for
which Piam Montia farmers hired labor, Harvest labor in Piam
Montia is paid in kind rather than in cash, and payment is
hasced on the land area harvested. Harvest laborers receive one
thang of paddy (approximately 24 kg) per kong of Land (1,296
m2) harvested: thus. in 1989-90, payment was equivalent to
2532 riels/ha (US$ 5.00). Of the houscholds surveyed, 64%.
hired labor tor the 1989-90 harvest and paid an average 170
kg/haof paddy. The labor required averaged 17.5 d/ha.

Threshing
Farmers at both research sites dried rice on the stubble in the
fields for 2-3 d before transporting it to the threshing site.

Delvert (1961) noted that only farmers in Kandal,
Kompong Speu, and Takeo provinees threshed by hand-
beating rice bundles against a slanted board. The farmers of
Prey Kabas District, which is in Takeo Provinee, hand threshed
their rice in this way.

For threshing. family orexchange labor were used almost
exclusively. Only two Prey Kabas houscholds (3% ) hired
threshers for the 1989-90 crop: threshers carned 50 riels
(US50.10) for 500 bundles. Threshing usually occupies 2-3h
in the evening after harvesting or, less frequently, 3-3 h the
nextmorning. [n 1989-90, threshing took an average of 9.7 d/
ha. based on a 3- 10 5-h workday.

In arcas outside Kandal, Kompong Speu, and Takeo
provinces, farmers thresh by having their cattle or buffalo
tread on the rice. This is the practice in Piam Montia village
cluster, which is in Prey Veng Provinee.

Farmers prepare a threshing floor by smoothing and
tamping acircular space in the fields and allowing it to harden
in the sun. The floor is then coated with a mixture of cow
manure and water that, when hardened, provides a smooth
surface. Harvested bundles of paddy are Laid in a cirele on the
floor. One or two groups of three to four cattle or buffalo,
yoked abreast. are driven slowly around the threshing floor.
One or two people guide the animals while another turns the
shocks ol paddy sothey are completely threshed. Periodically,
the threshing floor is cleared, the paddy is swept up and set
aside for winnowing and cleaning, and new paddy is set on the
floor for threshing.

Farmers reported using 2-20 animals at one time for
threshing, but the average was 6-7. Usually two 1o three
people are required for the operation. Threshing usually takes
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3 hin the moming and another 3 hin the Lite afternoon, In
1989-90. labor required for threshing averaged 15.8 animal-
d/ha and L5 person-d/ha.

Applying farmyard manure and fertilizer

No farmer surveved in Prey Kabas had ever applied farmyard
manure (FYND or chemical fertilizer to the DWR crop:these
inputs were reserved for RER nursery bedsand. less frequently.
the transplanted crop. In T989-90., farmers in Prey Kabas
applied an average of 13 cartloads (3.5 0 of FYM. of which
about 2 cartloads (0.6 D were reserved for garden land orcash
crops growing in RER fields.

Despite the mportance of DWR cultivition Tor Piam
Montia farmers, only four (190 used FY'N on the 1980-00)
DWR crop. applyving an average of 6-7 cartloads ¢1.60-1.9 )
basally 1o ficlds with nuirient-poor sandy soil. Other farmers
reserved their FY M for RER ficlds with similarly poor soils.
None of the farmers surveyed in Piam Montia used chemicat
fertilizer,

FARMERS AGRICULTURAL STRATEGIES

The farmers surveyed at both rescarch sites stitl, us in the past.
view DWR primarity as rice tor sale and RER as the preterred
cating rice. Overall agriculunal strategies, however. vary
between the two sites hecause Tnd allocations, effects ot the
Khiner Rouge agricaltural policies. hyvdrology, and impor-
tance of DWR to the ceconomy difter,

In Prey Kabas, farmers must grow DWRand RLR ordry -
season rice because their land altocations are dispersed. Sinee
1975, tarmers must deal with new problems that include
altered hydrology i their DWR fields and a lack of varieties
adapted to the altered maximum flood depth.

Average DWR vields are chronically low (Table 23).
Many of the farmers imterviewed suid they had harvested
adequate amounts of DWR only in the T987-88 cropping
season. Older farmers said that betore 1975 they could harvest
up to 2.4 tha of DWR when the flood was good: however.
yield data from 20 or more vears ago indicate DWR harvests
were sometimes poor. Average vields of floating rice in ‘Takeo
Province. which includes Prey Kabas, were 1.03 t/hain 1965,
0.12 t/hain 1966, and 0.96 1/hacin 1967 (Hellei 1970). These
figures are lower than average reported DWR vields i the
districtol LOT t/hiain TOS7-88. 0.8 1 thain TORK-89 und 1.03
thain 1989-90. Farmers said reduced flooding fromthe Tonle
Bassac is causing soil tertility to decline - -less sittand organic
matter are being deposited on the fields.

Piam Montia farmers depend fiurmore on DWR cultivation
to produce rice for family subsistence and for sale than do Prey
Kabas farmers. Compared with their Prey Kabas counterparts,
farmers in Piam Montia have Lirger land allocations overall
and a greater selection of reassembled varicties adapted 1o
different maximum ood  depths. The Tarmers surveyed
planted an average of only 1740 of their land (ranging from 3
W 26%) with RLR. as focally defined. RLR cultivation is

deemphasized because smaller fandholdings, inferior soils,
and water problems cause RLR to vield less than DWR.

Piam Montia farmers similarly complain that the tlood
rising out of the Prevk Trabaik has diminished. Average
reported DWR vields for TO89-90and the two preceding crops
were stable Clable 240, Averige vields in Prey Veng Provinee
were 137 4/hain 1965,0.11 t/ha in 1966, and 0.74 t/hain 1967
(Heller 1970y,

Among the relative advantages of Piam Montia farmers is
the availability of RLR varieties. as locally detined, that
tolerate standing witer of 8O- 100 ¢ and can be transplanted
or direct seeded in fields where the water is now too shallow
for Tloating-rice cultivation. If standing water in the fields
diminishes Turther, the ficlds can be diked and medium-
maturing RLR varieties can be transplanted.

Subsistence

Nearly two-thirds of the Prey Kabas farmers said they could
not grow enough rice for family subsistence (Table 25). The
meanreported amount ol paddy required tor family subsistence
wits 2.2/vr The average Prey Kabas farmer in the interview
sample had 1.07 ha of DWR Land vielding 1.2 t/ha: 0.6 ha of
RER Fand vielding 1.9 t/hasand 0,47 ha of dry-season riceland
vielding 3.0 t/ha. Thus. the average farmer could expect to
harvest approximately E21of DWR, LT tof RER, and 1.7t
ol dry-scison rice. fora total of /v,

However, most Preyv Kabas households do not fit the
averages: only seven houscholds surveved (104 ) had atl three
kinds of ricetields in their land atlocations, Farmers in Snau
and Jar village clusters. who rely on both RLR and DWR tor
subsistence rice, could expect to harvest approximately 2.4 1/
v Farmers in Kompong Riab, who depend more on DWR and
drv-season rice, could expect 1o hirvest approxiinately 3 t/yr.
Aggregate vields such as these provide little surplus over
subsistence needs.

Forty-two Prey Kabas farmers (639 ) said they had to buy
rice tor up to 4-5 mo/yr. Farmers who grew enough rice for
subsistence olten had above-average land allocations or were
older heads of houschold whose grown children had left
home,

In Pram Montia. farmers are better off. The village-
cluster chiet said most families in the village cluster cannot
grow cnough rice tor yearly subsisience and have to buy rice
for 2-3mo/veshowever, most farmers surveyed said they grew
enough rice o meet subsistence needs.

The average amount of paddy needed for a vear's
subsistence in Piam Montia was 2.4 0 With average
Lindholdings of 2.7 ha of DWR land wlone and an average
vield for the T989-00 crop ol F.1 t/ha, a family can expect to
harvest more than 3 t/vr of DWR.

Rice sales

Older farmers in Prey Kabas said DWR formerly was grown
almost exclusively for sule. This practice was common
throughout Cambodia(Dewert 1961, Tichit 198 1), Of the lost
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Table 23. Average rice yields (Vha) in Prey Kabas villages, by ecosystem and cropping year.
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DWR Dry-season rice
Village cluster (av DWR RLR 198K8-89
and village for all 1988-8Y
varieties) 1989-90 1988-89 19R7-88 Variety Yield
Snan
Tropeang Reang 1.6 96 1.1 1.3 1.5 -
Snau 1.4 R 81 1.3 1.7 -
Jar
Jar 85 91 94 1.4 1.5 -
Sval Jat 1.1 1.2 40 A5 1.5 -
Kompong Riab
Kompong Riab
Klieng Kung 1.2 5 .50 90 IR36, IR42, 3.1
traditional variety
Jumnik 1.3 1.1 13 81 2.6 IR36 25
Konh Jel 1.6 1.5 97 1.5 IR36, IR42, Cuba 4.6
91 1.0 1.0 38 IR42 59
Preyv Lwia
Prey Lwia Kaod 1.1 L1 1.0 .86 1.9 IR36, IRS8 2.8
Prey Lwia Lech 1.2 99 .68 1.3 25 IR36, IR66 29
Av 1.2 1.0 Bl 1.0 1.9 3.6
Table 24. Average rice yields (tha) in Piam Montia villages, by ecosystem and cropping year.,
DWR RLR*
Village
1989.9() 1988-89 1Y87-88 1989-90 1988-89 1987-88
Jomnong Tiak 1.2 1.4 1.6
Krojab Kraom 1.3 1.3 1.4 .50 30 .30
Krojab Leu 90 89 93 95 .60 1.0
Piam Montia 99 0 95 4 40 25
Sut Kromuin Lo 90 84 80
Av 1.3 1.0 1.1 66 43 53

‘Rainted lowland rice is a long-duration variety, cither direct-seeded or transplanted.

Table 25. Subsistence-sufficiency and rice-sale data for Prey Kabas villages.

Grow enough rice Reported Grow enough Type of rice sold Av income
Village cluster Total fo subsistence? subsistence  Average  rice to sell? Av quantity from
and village no. of —_— needs family DWR RLR Dry sold in rice sules
samples  Yes No (1/yr) size Yes  No season 1990 (1) (USS/yny
Smaw
Tropeang Reang
Stiau 6 3 3 2.0 5 6 0 6 - - 0.6 18.75
4 0 4 1 7 2 2 4 - - 0.7 19.65
Jar
Jar
Svay Jal S 2 3 25 7 3 2 5 - 0.9 27.10
6 2 4 23 7 i 3 5 - 1.0 3515
Kompong Riab
Kompong Riab
Kliaeng Kung Y 4 5 2.5 7 4 5 8 - 9 0.5 15.35
Jumnik 4 i ! 1.6 5 3 | 3 - 1 1.6 48.40
Konh Jel 9 3 6 2.0 6 6 3 7 - 4 0.5 13.25
9 0 9 23 7 1 8 9 - 8 0.5 14.70
Prey Lwia
Prey Lwia Kaod 7 3 4 2.1 6 ] 2 6 3 | 0.9 26.50
Prey Lwia Lech 8 2 6 23 6 5 3 6 | 1 0.9 25.80
Total/av 67 22 45 22 6 KH] X 59 4 24 0.8 24.45
Percentage of sample 28 67.2 56.7 433 8Y.1 6.0 358

“USST = 510 ricls, 1989.00.
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Table 26. Subsistence-sufficiency and rice-sale data for Piam Moatia villages.

Grow enough rice  Reported Grow enough Type of rice Av Av Av income
Total for subsistence?  subsistence rice to sell” sold quantity quantity from
Village no. of needs sold per sold in rice sales
samples Yes No (t/ha) Yes No DWR RI.R yeir () 1990 (1) (US»/yry
Jomnong Tiak 6 6 0 1.9 6 0 6 0 1.0 0.9 24.50
Krojap Kraom 7 5 2 21 4 3 7 0 0.1 0.2 4.05
wrojap Leu 10 Y ! 2.1 8 2 ] | 0.4 0.6 18.05
Piam Montia 7 5 2 24 6 7 0 0.5 0.6 17.50
Sut Kromuan 6 (] 0 35 [§ 0 6 0 1.0 1O 2450
Av/total 36 3 5 24 30 6 30 | 0.6 0.7 17.75
Percentage of sample 86 14 83 17 100 3
“USST = 510 niels, 1989-90.
Table 27, Cash crops produced in Prey Kabas
RLR land Garden land
Village cluster — No. of Cucumber Mungbean Bottle gourd No.of  Average  No.of Ay Av
and village house- house-  garden house-  area Crop annual
holds No.of  Av No.of Av No.of  Av holds crop holds (ha) income
sampled  house-  area house-  area house-  area with income  sampled (US$)
holds — (hat  holds  (hiy  holds — (hay  crop  (US$)
planting planting planting income
Snau
Tropeang Reang
Snau 6 N 0.20 3 0.16 0 5.95 0
4 1 0.06 2 0.07 2 0.07 4 11.28 0
Jar
Jar
Svay Jal N 5 0.40 2 0.04 2 19.60 0
6 2 0.09 4 0.19 ! 3.95 0
Kompoug Riab
Kompong Riab
Klaeng Kung 9 0 9 048  Tobuacco, maize, 11.00
mungbeins
Jumnik 4 2 2 0.19  Sweet potato, maize 10.65
tobaceo
Konh Je! 9 1 0.10 9 Y 041 Sweet potato, maize, 23.30
tobaceo
9 Cucumber, gourd,
pumpkin
Prey Lwia 4 9 0.21  Maize, mungbean, 8.00
sweet potiato
Prey Lwia Kaod 8 6 0.13 3 0.21 2 3.95 0
Prey Lwia Leeh 7 4 0.13 S 0.20 3 11.45 )]
Total/av 67 23 017 20 0.14 2 007 33 895 29 0.32 14.75
Percentage of
sample RER 29.9 3.0 49.3 43.3

“USST = 5t0ricls, 1989-90.

DWR TVs, only Sai Pie was thought to have cating and
cooking quality equal to that of RLR varieties. Other floating
varieties, such as Srao Mok, were grown specifically for sale
1o distillers. Despite their diminished landholdings and the
difficulty of growing enough rice for family subsistence, Prey
Kabas farmers still prefer 1o sell DWR.

Only slightly more than half of the Prey Kabas households
grow enough rice 10 sell some cach year, but 65 of the 67
houscholds surveyed reported selling some rice from the
1989-90 crop. Amounts reported as sold ranged from 80 kg to
31, but most households sold more than 100 kg of rice to the
govermment.

Of all Prey Kabas farmers surveyed, 59 (88%) regularly
sold DWR it they could sell rice, and 24 (36%) sold dry-
ssasonrice. Farmers who sold rice but did not grow enough for
subsistence said they used the cash income from DWR and
othersources to purchase RLR foreating. Only four houscholds
(6% ) said they commonly sell RLR.

In Piam Montia, 30 farmers (83%) reported they grow
enoughrice tosell some cach year (Table 26); all said they sold
some from the 1989-90 crop. Rice sales averaged 34% of the
farmers™ mean cash income.



Cash cropping

Cash cropping has become an increasingly important
component of production strategies in Prey Kabas. Farmers in
Jar, Snau, and Prey Lwia village clnsters routinely plant small
amounts of cash crops, usuatly mungbean and cucumber, in
their RLR land (Table 27). The crops are grown from May (o
July, so they are harvested before RLR s transplanted. In
1989-90, average areas were (117 ha for mungbean and 0.14
ha for cucumber. Farmers minimize expenses for growing
these crops: capital outlay usually is only for seed. Many
farmers use seme of the cash-crop harvest for family
subsistence.

Kompong Riab tarmers have garden land allocations.
They plant a diversity of cash crops, beginning with sweet
potato or tobacco planted in garden land (Table 27) or DWR
fields in January. Early wet-season crops include mungbean,
cucumber, maize, boitle gourd. and squash. In 1989, Kompong
Riab farmers cultivated 250 ha of sweet potato, 130 ha of
tobacco, and 20 ha each of mungbean and peanut,

Some DWR intercropping is developing. Two farmers
interviewed had begun independently to intererop mungbean
in their DWR fields:

Prey Lwia's village-cluster chief is a resourceful farmer
with substantial landholdings. Through experiments in his
fields, he is trying to improve agriculture in the cluster. Older
farmers had told him thev intercropped mungbean with DWR
i the past, but the disruptions of the civil war had stopped this
practice. The chief” observed his DWR fields to find areas
whre the accession of the flood was slow and not 100 carly.
He broadeast 10 kg of mungbean seed and 250 kg of DWR
seed ina 14-ha fieid in carly May. He harvested 100-120 kg
of mungbean from the field with no reduction in DWR yield.
The chief has intercropped mungbean and DWR since 1987,
and four Prey Lwia farmers have emulated his example,

A farmer in Kompong Riab village attempted a similar
experiment during the 1990-91 DWR cropping season. He
was unaware of otherexperiments but hid heard intereropping
was once a common practice, and he wanted to intensify
production because his DWR yields had been poor for the past
2 yr. He carefully sowed 9 kg of mungbean in rows in a 0.3-
ha DWR plot and then broadeast 60 kg of DWR seed. Thirty
days after sowing, both the DWR and mungbean crops were
doing well.

Cash cropping plays a small-scale but important role in
Piam Montia farmers agricultural strategies. Fourteen of the
farmers surveyed (39%) had some garden land for cash
cropping, and another 12 (334¢) planted cask crops in their
RLR fields. Farmers who planted cash crops on RLR land
cultivatedanaverage 1.1 ha. Almostall of the farmers surveyed
engaged in some form of cash cropping.

The principal cash crops are maize and sesame, both
sown from late April through May and harvesied from late
July through August. Sale of cash crops accounted for 56% of
the farmers’ reported average cash income.
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CONCLUSIONS

Prey Kabas tarmers said making a living from agriculture,
including DWR, is increasingly difficult. The aliered hydrology
in their DWR fields and the lack of varieties adequately suited
10 the shallow flood prevailing in many district fields make it
difficult to harvest enough rice for family subsistence or to
have a marketable surplus. Farmers said they find it nearly
impossible to acquire new agricultural land. Thus, their only
option for improving their situation is to intensify production
in their current land allocations.

Prey Kabas tarmers” RLR fields have more productive
soils and obtain much higher average yields than do those of
Piam Montia farmers. Farmers in Prey Kabas also can plant a
full range of early - medium-, and late-maturing RLR varieties.

Piam Montia farmers depend more on DWR than do Prey
Kabas farmers, and they are in a slightly more advantageous
positiontodo so. They share the problem of diminished Moods
in their DWR fields. Data frorm the district agriculture office
indicate that the amount of DWR fand in Kompong Trabaik
District has declined due to the reduced tlood rising out of the
Freyk Trabaik. The land is now classified as suitable for RLR,
either direct seeded or diked and transplanted.

However, flood accession in Piam Montia fields has not
been altered permarently by the construction of waterworks,
as ithas in Prey Kabas. The farmers have reassembled many
of their floating-rice TVs and added new, well-adapted ones
10 the selection available. Piam Montia farmers surveyed had
larger land allocations than did tarmers in Prey Kabas, and a
significantly greater percentage could grow enough rice vearly
for family subsistence.

Despite poor soils in the RLR fields in Piam Montia, RLLR
1s a natural extension of DWR cultivation, and farmers have
a good selection of varieties that are well-adapted to shallow
maximum flood or deep standing water, 11 the flood volume
continues to diminish. fields can be converted to RLR
cultivation, as has been done in the past.

Thus. Piam Montia farmers view DWR cultivation as
productive part of their agricultural strategies. They too,
however, require means to intensity production in these fields
through using improved variceties, improving the soil, or
increasing cash cropping.

The problems and successes of the farmers of Prey Kabas
and Piam Montia in trying to rehabilitate DWR cultivatior
after the disruptions of the civil war and the Khmer Rouge
administration of Democratic Kampucheaare unigue in detail
but not in kind. Due to seeurity problems, dita could not be
gathered from Cambodia’s principal arcas of DWR cultiva-
tion—Battambang, Kompong Thom, and Stam Riab provinges.
However, the ditficultics of dealing with altered fToods and
using maladapted varicties as replacements for Jost seed stock
are shared by DWR farmers outside Prey Kabas District.

Agriculture officials in Kompong Chhnang Province
complained that, while the accession of the ftood in deepwater
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ricefields in their provinee had not changed substantially, the
loss of all of the locally adapted varieties during Khmer Rouge
control of the province had impaired DWR culture. Upland
rice farmers, moved to the DWR arcas by the Khmer Rouge
cadres, ate the stored seed in 1975-76. The officials blamed
most of the major problems with DWR cultivation in the
province on this [oss. They said more than 10,000 haof DWR
land had been cultivated o the province betore 1975, and
farmers routinely harvested 1.5-2 t/ha in good years. The
replacement varieties brought from Kompong Thom, Siam
Riab, and Battambang provinces and from Vietam lack the
rapid clongation ability of the lost varicties and are frequently
damaged by submergence.

The officials said the rate of rise of the floodwater in the
DWR fields in Roliab Piul and Boribow, the principal DWR-
growing districts in the province, could exceed 10 cnyd in
August and September. Data show the floodwater in DWR

fields in nearby Kompong Cham Provinee rises at a rate of

12.5-15 em/d (Delvert 19613, Seed was irretrievably lost for
all five of the locally planted DWR varieties that had the
ability to elongate quickly enough to stay ahead of such
rapidly rising tloodwater.

More than 7.000 ha of DWR land had gone out of

cultivation since 1979, according to the officials, and only
4.000-5.000 ha were being cultivated at the time of this study.
Farmers cultivate only about 0.5-1 ha of DWR Land per
houschold. The wverage DWR yield is about [ t/ha in the best
fields and 0.4-0.5 t/ha in the remainder. Uncultivated DWR
land is available, but farmers are not claiming it because the
currently cultivated varieties have poor yields.

The DWR sitnation in Cambodia must be betier
understood. Rescarch on intensifying DWR culture in
Cambodia should address a range of issues including soils.
soil improvement. and farming systems. The principal
problems, however, are hydrology and varieties.

Short-term problems, such as the use of maladapted
varieties, must be addressed before researchers move on to
long-termsolutions. Onc of'the lost DWR varieties in Kompong
Chhnang Province was the well-known Konlong Phnom. Seed
of this variety has recently been reintroduced from IRRIs
Germplasm Center at Los Banos, Philippines. All farmers
informed of this development await seed multiplication and
dispersal with high expectations,

RESEARCH RECOMMENDATIONS

Additional rescarch is needed in Cambodia (o complete the
baseline assessment of DWR culture and to provide more in-
depth knowledge about varieties, hydrology, soils and soil
fertility, and farming systems.

Baseline research

Further baseline research should be conducted when security
conditions permit. A survey of DWR cultivation should be
undertaken in the area of the Great Lake of the Tonle Sap and

in Battambang and Kompong Thom provinces. This survey
should complete the deseription of the Cambodian DWR
environment. identify alternative constraints, and recommend
appropriate research.

Varietal research

Rescarchers should conduct a baseline historical survey of
DWR TVs similar to that in the current work, The survey
shouldinvolve interviews witholder farmers orknowledgeable
agriculture officials inareas where DWR culture is prominent.
[t should ascertain the range of formerly grown varieties and
theiradaptation to local water regimes. The survey should be
correlated with o hvdrology survey. Former and current
arieiies should be compared.

From interviews with farmers and agriculture officials,
rescarchers should determine which of the other lost TV the
interview subjects would like to be reintroduced. Germplasm
holdings at IRRI should be surveyed to see it seeds of desired
varicties are available. It they are, the germplasm should be
multiplicd and supplied to the requesting provinee or district
for turther action,

A germplasm collection of DWR wvarieties currently
planted should be undertaken nationally. Screening trials of
the collected simples should be established. In addition to
morphological descriptions and other information noted during
variely assessments, data shoulbd be taken at the time of
collection or the source of the seed, farmers” and officials’
assessment of its suitability to the local DWR environment,
reasons farmers maintain it and its agronomic characteristics.

The germplasm of locally cultivated varieties should be
sereened inmultilocational trials in cach area. Seed should he
assessed for suitability to the prevailing hydrological regime,
climatic conditions, and local cultural practices. It should be
screened for yield, tolerance for environmental stress, and
other factors.

Varicties thatare successtul inone arca should be sereened
for suitability to other arcas that need varieties with the same
characteristics.

Trials should be established using improved varicties or
TVs o identify other sources of the desirable characteristics
reportedin the lost varieties, These introduced varietics should
be tested for suitability to the local hydrological regime and
other factors before being multiplied and distributed to farmers.

Further rescarch is needed on deepwater varieties that
have slight elongation ability or submergence tolerance. In
areas such as Prey Kabas, where the maxinmum depth of the
flood has been drastically aliered, trials should be conducted
of floating and deepwater varieties suited to the S0-100 ¢in
maximum water depth. Trials should include experiment ation
with locally adapted deepwater varieties (such as Phka Sl
and advanced lines from other sources and testing under
direct-seeded and transplanted conditions. One objective could
be to recommend converting marginal DWR fields for diked
RLR cultivation,



Hydrology

A hydrological study should be made of the major Cambodian
DWR-growing arcas. Older farmers should be interviewed to
ascertain changes in flood accession and maximum depth.
The dataobtained could help breeders and agronomists identify
the varietal needs of localities and design trials.

Soils and soil fertility improvement

Trials should be conducted to find ways of increasing DWR

vields through cost-effective use of chemical fertilizers.
Trials should determine whether greenmanure application

and technology is feasible for DWR cultivation. Farmers®

field size. Jubor and power supplies. and other problems

should be considered.

Farming systems
Trials should be designed totest the feasibility of intercropping
in DWR ficlds. Crops suchas mungbean, tested independent!
by farmers in Prey Kabae ~hould be included.

To increase field productivity, trials also should be
designed to test the feasibility of growing crops before sowing
or after harvesting DWR.
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