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Interdisciplinary research was carried oul ill Kampuch.a to provide basic data for the 
definition of research priorities for further collaborative efforts by International Rice 
Research Institute (I R RI) and KampuiChC:, rice researchers. '1 is paper is based on 
field visits and farmer interviews bv IR i's agricultural anthropoloiiSt in secral of' 
Kampuchca's major rice agroccosy'icims. Rainfed and partially irrigated !mvlands, 
partially irrigated levee lands, and dcepwater rice agroecosystems are described, as well 
as respective farmer managenrent strategies. Rice varieties and yields, and crop and 
nutrient management arc discusscd for each agroecosystem. Info:ination on farmer 
perceptions and technical knowledge is presented. The currently changing krm 
swnakki cooperative groups and other aspects of social organization are described. 
Research recommendations are made, oncerning integrated soi, nutrient management, 
evaluation of traditional varieties and management, water management. intcgrated 
pest management, agroccosystems classification, farm implements, and a ftarming 
systems approach. Interdisciplinary. farming systems-based methods for the initial 
assessment of rice research priorities in Kampuchca were further developed. As a 
partial indication af progress. the work reported here contributed to a proposal 
resulting in a $2.3 million Amtralian International Development Assistince Bureau 
grant to IRRI for work in Kanipucthca over an initial period of 3 yr. 

'Visiting agricultural anthropologist, Department of Agricultural LEcononftcs, International Rice Research Institute, P.O. Box 933, Manila, Philippines. 
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A PRELIMINARY ASSESSMENT 

AND RESEARCH RECOMMENDATIONS 

Kampuchea covers an area of 181,000 km 2. Up to 74% is 
forested, 17o%iscultivated, and 31%, ispastureland. About 1.6 
million ha were planted to rice in 1986. Rainled lowland 
rice-- including shallow drought- and subLr 2gericcc-p(lne 
area,;, mediurn-deep waterlogged areas. and more lavorable 
shallow area,, some with supplemnentary irrigation 
accounted for more 1.3 million hathan An estimated I 
million ha (KhMSh Ct il1986) of these raiffcd lowlands are 
planted to late-seison, phoiopcrlod-scnsitivC traditional 
varieties (TVs) that Ilower in )ecemb er und are adapted to 
medium to long 	 flood p riods and water depths from 
shallow to more than 50 cn.The 1986 dry season ()S) crop 
was about 130,000 ha, much of which was planted on 
partially irigated 	levee land after ilood recession. )eep-
water rice (DWR) was planted on abo:it 120,000 ha. Table I 
lists tile rice environments. estimated areas, and respective 
yields. 

People were forcibly relocated, agriculture was disrupted, 
and Ipto 2 million Kampucheans died during the 1975-79 
'hmer Rouge regime under Pol Pot. Many traditional rice 

varietie were lost during the period. Since 1979, most 
farmers havc returned to their prc- 1975villages (but usually 
not to the same fields); a substantial proportion of the TVs 
have been recovered; and farnucs again match varieties, 
low-input management strategies, and local water and soil 
coctditios. Modern varieties (MVs), especially IP,36 and 
IR42, are being adopted on shallow rainfed ireas (along 

with a few early-season TVs) asa wet season (WS) crop and 
on partially irrigated levee lands or the few I)S irrigated 
areas,. Farmers reported WS yields of' MVs of about 2.0 
t ha, DS yields of about 2.5 t ha, and 1986 TV yields of 
0.6-3.0 t, ha. 
In1979, farmers werc organized into "solidarity groups" 

(krom samak/,'i) of 10-15 families to share resources and 
COlCCtivly farm up to 15 ha. A complex systen of rules, 
recor 'keeping, and management WaS instituted by the 
l)cpa.rtnllnt of Rural [Economy of the Ministry of Agri
culture. Krom samakki are evolving toward private famity 
production. The government allows the changes, although 
tie kron samak ki structure is maintained, including 
politicai-awareness lectures to farmers and preferential 
access to resources for kron actually or perhaps only 
cosmetically maintaining collective activities such as keeping 
a small portion of c'milnoily managed land or some intra
kroi sharcd labor. 

Villages range fro i having small. temporary houses and 
few aninials or implemclIts to haaving substantial housing 
and herds, cottcg industries, rice mills, and consumer 
goods. Given government restricti is and few oppor
tunities, farm families appear to have diversified their 
activities as much as possible. Income 'ncludesources 
vegetable and fruit cash crops, cottage industries such as silk 
weaving, pedicab (evcho driving in Phnom Penh, palm 
sugar production, and fishing in ricefields and watercourses. 

Tablh I. Estimates of areas planted to rice types, and yields, Kampuchea, 1987. 

Rice culture type 	 - Area ptanted (ia) Yield 
1985a 1986' t/ha) Coent 

:arly-season 80,000 1 399,000 0.6-3.0 All photoperiod-sensitive typesMedium-season 	 250,000 I 0.6-3.0 	 excluuing dcepx%ater rice (farrmer
re ortcd)Late-season 	 1,000,000 937,000 0.6-3.0

Der pwater 160,000 121,000 1.0-2.0
Irrigated dry season 160,000 161,000 2.5 Modern varieties up to 6.0 t; 

1.4 traditional varieties in receding 
water
 

Total 	 1,650,000 1,61S,000 

Data front Karpuchean Ministry of Agriculture, quoted in Khush etat 1986. Data from Ministry of AgriculturL, quoted in I'ingaii (1988). 
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The quantiti,s of fishicaught, consumyI, and sold by rice Kampuchean official served as translator from Khmer to 
farmers arc riot known, but fishing appears to be second Fnglish. )r. Pingali contacted district- to national-level 
only to rice farming i,.importance to the rural poor. government officials and collected widely scattered and 

This paper is based on information collected during a previously unreported statistical data on the rice economy 
2-wk visit (5-19 Nov 1987) by P. 1.. Pingali, an International of Kampuchea (reported in a complementary study). 
Rice Research Institute (I R I) agricut ural economist, and Kampuchea's 1987 population was estimated at 6.5-7.5 
the author to Kampuchea. We visited different rice agrocco- million. The crude birth rate was 39 per 1,000, the crude 
systems in two of the mo.it denscly populhed provinces death rate 18 per 1,000, and the annual net increase 2. 1%. If 
(Takeo and Kandal) and innearby Kompong Speu. the 1986 population is assumed to have been 6.5 million, 

Fieldwork consisted of' 1)informal but structured inter- there wi!l be 8.5 million persons by the year 2000, and 12 
views of individrals and small groups of farmlers illthe million by 2020. About 35Q; of the population is under age 
villages mentioned, 2) observations in larmers' fields, 15; 31(;/ life expectancy at birth is43 yr. The ruralis over 65. 
3) visits to the rice research stations at Prey Phlan and Day population now makes up 89Ci o1 tile total (Population 
Eth, and 4) discussions with government officials. A Reference Bureau 1987). 

Tonle Sap swells in size during the rainy season 
frorm2,590 t:some 10,360 km2 
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Compared with other provinces, Takeo, Kandal, and accumulated rainwater (starting in luly-August and
Kompong Speu had high MV adoption. These provinces receding in October-November). DS starts in l)ccember
represent about 8% of the national land area, 24% of the January. Figure 2 shows rainfall patterns for the three
population, and 20% of the rice-growing area, and they provinces visited and the river flood pattern. Small portionsproduce 22% of the country's rice. Figure I shows the are partially irrigated (called -shallow rainfed with sup
provinces visited and the rice-growing areas. pletnentary irrigation"i.


This paper describes some of Kampuchea's rice agroeco- We visited Traping Kyang, Prey 
 IPhdau, and Kandal 
systems, corresponding farmer management, and farmer villages in Kompong Spell Provinec: and Thnal Tea Kscn 
access to resources as controlled and facilitated iargely by and 	 Chrong Sdau villages in TakL o Province. Farmers
the kron sanakki, followed by conclusions and recoi- discussed land, soil, an(d wilcr resources, varieties: yields;
mendations for future research, and crop and nutrient management. I.and access ranged 

from full krom control to private family farming and land 
RICE AGRI,OCOSYSTEMS per family was 0.5-0.8 ha. Most farmers and krom groups
AND FARMER MANAGEMENT manage parcels (f slightly different land-soil-water types,

with varieties and management matched ,tihe differences.
Rairfed and partially irrigated lowiands Lands visited were largely rainfed. The villages withRainfed lowland ricelands are level or nearly level, or are partially irrigated areas (e.g.. Prey lPhd au and Iraping
gently undulating terraced areas. Shallow depressions with Kyang) plant at niosi only very small areas inI)S. Slopes arepermanent water in DS and ridges a few meters higher than gentle with field-to-field drops of about 10 cm. Most of the
the surrounding terrace meas cover perhaps 10-20(1 of the land is higher ricefields (s/ct' kpou.v) with 0-1 cm water 
area. The elevations in the arcas visited range from 2to II il depth and sandy (.sach) or silty with some sand (dcvi- l/bai'
above sea level. Soils are mostly sandy but range to clayey in ks.:, n)soils. A smaller amount of "nornal" ricefields (hy
the depressions. Topsoil p-I is 4.5-6.0 (not including tommada) have about 15 cii water and soils ranging from
alkaline soils near Takeo, l-rc- Veng); and fertility is low sandy to clys mi xed witI sand (dcvlondinh'aksaeh). The
(Lower Mekong River Basin Committee 1974). Rains start deepest areas are corm;dcred the niost productive. These
in April-May and average 1,400-1,800 mm annually. Large have earlier and longer lasting floods, water depths of 30-80 
areas are subject to intermediate flooding by rivers and cn (dcy trapaing,dcY,thil, and t'r chumnrau),and sandy to 

silty (dhv l)op) soil or sand mixed with clay (dh,v ath lea"r 
ksach). Sole oftlhe farmers said that I ha of silt loam (Thai'.h.......................... .
 -ksaeh) would prod uce as m uch as the same area of clay (al/) 
plus 2 sacks of 16-20-0 NPK fertilizer (50 kg/sack), or sand10 	 (ksach) with 3 sacks of 16-20-0. One sack of 16-20-0 was said 
to be equivalent to about 750 kg of manure. Fable 2summarizes farmer land and soil classifications. 

Table 2. Farmer land and soil classifications.4  jd--

Kaoner term Fnglisli translationi l llivalent 

I. ao 'apt' )ostio :relatire water d/)th 
Kpous Itigh; shallov%, 0-15 cin watelAverage monthly rainfall (mm) normal for M\'s 

'oninada Middle; normal 10-30 cm 
for T's250 - Chum rau, thip. trapaing ower:deep 30-80 cut 

200 Soil te.\turt'Dey ksach Sand Sand 
Dey Ibop Silt Silt 

150 	 De)y ath ('lay Clay 
Texrturalclasses

100 	 Dey ksach Sandy soil All of the sand group 

50 -
Dey ath Clay soil (infertile) (lay

Dcv ath leah ksach Sandy clay Sandy clay
 

0I._._ 	 t)ey kanding leah ka:,;c Sand-silt clay Silty clay, silt) clay_ 
 loam
 
A M J J A S 0 N D J F M )ey Ibay ksach Silt Silty loam
and sand 

2..Monthly rainfall (mm) for Kandal, Takeo, and Kompong Speu Provinces Soil tirth,bulk dlensityand the Bassac River floodwater level (m)at Phnom Penh. From Salle Reng Ilard: compacted(1984). Data for 33 yr for Takeo and Kompong Speu, 4 yr for Kandal. Tun 	 Soft; friable 
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Varieties andyields(1986-87). Farmers in each village use 
different varieties that are adapted to their particular lands 
and soils. Fc,'r cxample, Prey Phdau farmers planted three 
TVs and IR42. The tall, photoperiod-sensitive variety 
Chmar Chang Kom was transplanted first on 2 ha of the 
deepest (50 cm) plots, was harvested in 190-195 d. and 
yielded 2.8 ti ha.2 Other deep riccfield (tralwing, clunmraut) 
cultivars were Pkasla (1.2 t, ha) and Kong Plouk. The latter 
was planted on loamy sand (dey lbav ksach) or clayey soil 
(dey ath), was harvested after 180 d, and yielded about 
3 t/ha using 01.6 t manure, ha and no inorganic f'ertilizer. 

Lum Ong Ksak was transplanted next on 2 ha of 
nmdium-depth field, was harvested after 180 d, and yielded 
1.9 t/ha. (fftc" mcdiunl-depth field (tbontnadak) cultivars 
included Srov Sor, which vielded onIh 0.7 t ha d te to late 
transplanting and dIrotight at flowcring, 

Fike hectares of the highest (shallow water) fields with 
sandy soils were transplanted to P ram Iac Kour a 
photopcriod-sensitive TV valued 'or high yield and good 
taste and harvested after 165 d, the yield was 1.5-2.0 t, ha. 
Other higher field (kpous) cltivars inclde Sainlbok 
Angkong (I.2 t ha), Plikar Kgncy, and 1R36. Reported 
yields for the widely 	planted variety Ph kar Kgncy ranged 
from 0.6 ti ha, because of empty grains dte to drought at 
flowering, to inore than 2 t na when using tip to 1.5 t 
farmyard manurc (FYM), ha, 2 sacks 16-20-0'la, and I 
sack urea (40 kg N, ha without FYM) i ha. Farmers usutall' 

Table 3. Respondents' rice varieties, lands and soils, and reported yields. 

Variety Land and soil (Khmer term) 

Pram Bae Kour Rainled
Thip-kpous, ksach, dey ath leah ksach 

Lur Ong Ksak TomMada, ksach 

Chmar Chang Kom Thip, ksach 

Sambok Angkong 
Plikar Kgney 

Kpous, dey lbav ksach 
Kpoos. dey lbay ksach, dey ath 

Srov Sor 	 Tonimada, (tey kanding leah ksach 

Pkasla Chtrmrau, dey Ibop
Kong Plouk Trapaing, tbay ksach or dce. ath 

l136 	 Kpous, dey ksach 

IR42 	 Kpous-toniiada, ksach 

said lIi36 was better than TVs if fertilized, worse if not. 
Chrong Sdat farmers reported 2.0 t/lha yield with Phkar 
Kgncy ai I slightly Iowc, 1R36 yields on poor clay (dey ath) 
soils with up to 1.5 sacks (35 kg N) of urea1/ha. 

Two hectares of partially irrigated land were planted to 
IR42(130 d), which yielded 2.0-3.0t lha. Twohcclarcsofthe 
poorest lands were not planted. These farners wanted to try 
1164, seen at the nearby research station. (Table 3 lists 
varieties, corresponding land and soil types, and reported 
yields; Figure 3 is a topographic cross-section representa
tion.) 

(r~o/) amd nutrhii' malint'nt.Iand prep-aration con
sisting of' two plowings and one or two harrowings is 
usually in nid-May to mid -Septemhcr. Farmne;s use simple 
breaking plhws called sole ards with or without iron or steel 
shares, and crude wooden comb harrows. Pairs of oxen 
harnessed to double-neck yokes arc used to draw plows, 
larrows, aid carts. The district governmincn provided 
tractors for lIrst plowing in some areas for abOut US$2/ha. 
Only about hali of the land in beneficiary villages was 
plowcd, because some plots werc too small and bccause the 
government \santcd tractor use spieiad oVe: its lige an area 
as possible. Second plowing ieqtied 6 oxen pairs and 
drivers at the rate of 4.5 h ha. 

TV seed beds arC sown front early .1tinc to late July, 
depending on variety. Transplanting ranges from mid-.luly 
to as late is early Octobcr. Transplanting was delayed by 

Yield (i/ha) 	 ('oiniens 

I.5-2.0 	 Shallow-roedium dept h, 165 d, 
photolperiod-sensit ive 

1.9 	 Medium (15-25 cm) water 
depth, 180 d 

2.8 	 50+ cn water, 190-95 d, tall, 
photoperiod-sen sit ive 

1.2 
0.6-2.0 0.6 enity grains, dlrought at 

flowering, 2.0 t/ha if mianaged 
like IR36 

0.7 	 Late transplanting, drought at 
flowering

1.2 
3.0 	 40+ cm water depth, 180 it, 

0.6 t farivard manure/ha
2.0-3.0 	 Inorganic fertilizer at 

30-45 kg N/ha
2.0-3.0 	 30-45 kg N/ha 

Paitiall)' irrigated leveePhkar Plneou 	 Kpous, de' ath teatt 2.0 	 Weak or nonsensitive,
Sor Kroop 	 ksach. dey kanding leah ksach, mediurn-duration TVs,
Pkar Dong 	 dey tbay ksach no inorganic fertilizer used
1R36 Kpous, dey ath leah 1.5-4.8 Usual yield 2.5 t/ha: 70 kg 

ksach, dey kanding leah ksach, N/ha and putmp gave 4.8 	t/ha;
deN lbay ksach probable seed dormancy

1R42 Kpotts-tonniada 1.5.3.0 	 Shatters 

2Farmers reported yietds io ihang'arc.One thang equals 24 kg. One are equals 100)ini. FYM applications were calculated by equating ox carts of manure at
300 kg FY M /cart. At the time of our visit, USS I t0) = R 131. 

http:2.0-3.0t
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drought in 1987. Farmers said that if rains continued, Farmers hand-weed MVs once or twice. TVs in shallow 
overall yield would drop to at inost about 1.2 t/ha; if not, (kpous) fields require 3-4 hand weedings by family members. 
losses would be 20-30%, i.e., about 0.8 t/ha. Inadequate Deeper water IA's arc usually not weeded. Farmers reported 
water also meant poor leveling in some areas. Some short- problems with "Irice-like" weeds (tnuo Sro1 and sro nlair,
day, highly photoperiod-sensitive varieties were trans- probably Ielot'hloat.huit sand I'chinochloucrus-,alli).
planted in November. Farmers said these would not suffer ItuckridgC and M'oodV (1986) reported a few broadleafs and 
yield losses. Most [Vs are harvested in l)ecembier-.January, sedges (Alhto' horia hastaat, i d tw'/enls, Spihel.w(,a l 
although shorter- and med iim-d urat ion varieties are ch'w z'vunica, I'im,rist i'vlAmiliacea, ('vperus./i'rax, and 
harvested as early as October. (. irio) as the most important weed species.

Farmers in the different villages lamented that t he late Insect pests are generally not seen as a serious problem.
ains meant not only reduced rice .iclds, but also delayed Stem borer (hil spp. or t irlpopha'a spp. (Wn' ,hao) is 

fish and frog haivests, smaller fish, and a smaller catchi as the major IR42 insect pest anid elicits Spraying up to 3 times 
well. Crabs, a rice pest, arC also Clught and eaten, wilh imonocrotophos or nallnied pesticides from the 

Partially irrigated and more fa'orable (in terms ofwater) USSR. Rat dalllaigc is considered scridus: but farmers 
shallow rainfed areas were being planted to plhotopcriod- reported no mcans ocontiol. Ie 'hnal lfea Ksen farmeirs' 
insensitive, short-duration MVs and to weakly sensitive, medinm-deep variety Kong Plok has fo,% insect or weed 
short- to med ium-duration TVs. limited irrigated areas problems. Fiirnmers reportCd sonic leafloldcr ( 'nalp//
produce tip to two crops per year. A WS crop is transplanited t'rui.1di/ai.i (dak,' k' tld Ch'k 1.but did not consider it 
from .June to as late as Septemhr and is harvested frol late a problem. More serious was lanunideitified disease, kra 
September to early February. D can ping.l)S crop e trans-
planted from November to February and harvested from Fertili/cr applicat oils depend onihow ntich is available 
early February to mid-May. Figure 4 presents cropping to the go\'crnment and how,\ muLh is then made available to 
calendars for the rice types and agroecosystems. particular krom samakki. Farmers in a level-I kron we 

Landform Kpous Tommada Trapong Chumrau thip 

Water depth 0-15 cm 10-30 cm 30-do cm 

Soil Sandy Sandy Sandy 

Clay Clay 
Silt and sand (siltloam) Stit and sand (silt loom) 

Silty Lay (silty clay loam) Silt 
Varieties: Prom Boa Kour Prom Bae Kour Lum Ong Ksak 

Sambok Angkong Srov Sor Chmar Chang Kam 
Pkhar Kgney IR42 Pkasla 
IR42 Kong Plouk 
IR36 

Duration 120-165 d 150-180 d 170-210 d 

-- More toless manure, fertlizer, and weeds-.......................
 
.................------
Betterto worse surface and internal drainage-----------------------. 

) 00' 06( 0 
0 OOuooouDOD
 

O0(000000 00R. 

0 0oOPOO
 

3. Schenatic Ilpographic cross-secliont of roatei'd lowland agroccosyslert showtrtg farmer larnd, 
soit types, anttvarieties. 
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Rainfed owlnd, medium-ond long -durahon phoorenod-sensilivo TVs 
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Pof tl1ly irrigatedlevee lands, short-dduraion MVs, includes double crop on 
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Flooded ... . ' 
Land preparation CTJ L Z 
Rebunding
Seedbed LIZII- = 
Transplanting 
Harvesting 

E 

Deepwater rice 

Land preparatin
 
Seeding
 
Draining fi*ld
 
Harvesting 57 i7 

JL J_1 ._LL_ I 1 L J .i.. ..... .1 i 

Double crop of short -duration photoperiod-insensitive MVs 

Land preparation EL =-

Seedbed 1T T.
 
Transplanting 
 t
 
Harvesting 
 d fjj-j 

A N1 J d A 0 N D d F M 

4. Rice sequences by agroccosystern. 

Table 4. Fertilizer delivered by the Kandal Provincial Agricultural Offict, rice area, and N applie, 1981-8 1.! 

Item 1982 1983 1984 1985 1986 1987 b1981 

Fertilizer (t)

Urea 1,143 2,086 
 2,087 545 2,932 2,500 1,21316-20-0 7,037 4,688 1,665 669 1,666 1,567 22615-15-0 - 1I0 8Rock phosplhate -

18 20) 300 
Total 8,180 6,774 3,752 1,214 4,706 4,317 1,747Rice area (Ia) 86,028 82,196 80,577 73,979 78,802 74,970 36,159
Nitrogen (kg/hal 19 21 
 15 5 20 19 15 

aSource: Kandal Provincial Agricultural Office. b1987 WS only. 

visited were allocated about 1.4 sacks 16-20-0 (ammophos/ levels. Table 4 shows fertilizer deliveries and rice areas forammonium phosphate)and 1.4 sacks urea (43 kg N/ha)/ ha Kandal Province in 1981-87.
of MV. Fatilers trade 3 kg of iough rice for I kg of 16-20-0; Farmers use FY M, but management ranges from minimaland 2 kg rough rice for I kg of urea. Farmers from level-2 to intensive. In one village, animals are tethered in home lotskrom said they receive less fertilizer than those from level-I at night and dung is swept into a shallow pit or heaped in akrom and reported using about 30-50 kg urea/ ha and a very pile. Animals are not penned; and leaves, rice husk, or strawlimited amount of 16-20-0. Fertilizer was delivered late in are not added. In other cases, the weed Chromolaena1987; insecurity of timing of deliveries may have affected odurata(Iontreankhet)--- found on bunds and upland fieldsMV adoption. Although fertilizer is officially applied only - is used as a green manure and is added to carefullyto MVs, some TVs are fertilized at very low (<10 kg N/ha) husbanded FYM. FYM is applied to selected plots 
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usually shallower, upper areas at ratcs t"tip t 3 tiha. adoption appears to have been in the partially irrigatted levee 
ResponrdCnts said that watetr wa.shcs inianlrcil ino upper to( agroecosyvstiCtll. 
lower areas. In Kandal village, illto I sitck 16-20-0, I sack We visited 'Iuol Ampil, Sliang l)ey Dos, and Phophil 
urea (30 kg N ha), and 0.9 t manutec arc applied to the Khav villages itKandal Province, and areas near Takeo 
shallower kpotis and torinnlada. iunicipalitv anid Prey Ylitka village l Iakeo Province. 

At har~c;.t. sinooli-Cdved pulling sickleCs are us,:d 10 c.11 Rice Coppi tl in 11o1 Ampil and nearby Sliang l)ev !)os is 
stalks aihotit It) L l Rice is sh,acd and011t iegottud. declibed below. The other \'illagCs have similar crop
threshled by beatitne alcaitnsI stlid. slacited hoal ,.I lie rice i:, nianagcenent systcns but dilfer slightly in water control. 
air-dricd on iitlt. \\ i:tio\\ in is h.\hand tusine Itilid, flat I\c hundred hcctlres lncatTakeo and 1,00(0) ha near Prey
biask-ts \\ithIatttoo rirtis. I lie rice isstored iIIlarge, tigtlly Yitka (lig. 5) are gri!vIty-Irrigatcd from lakes formed by 
\o\CI ,aSkrtS. \\l ItIcailld-diltlh lihls built oI stilt,. alld dikes kept closcd i thelaiyl scason. IR36 is transplanted in 
lienp ol s\thclit.. Ittililmt sack,, and is L'.trLtalI tiilled in No\citber. ind \;atCr is released several tines over the 
snall local iills. NI lild rice is rMdtied ott Mats \\hteit gro\kIog scast. Phlophil Khav riceland (ni-. to 1,900 ha) is 
inccC.sar\. sfiilar: about 3.1))) ha were sciviced in the lPol Pot period, 

\VoItCII d t te dlite pIIIine alnd trattsplatltitg and alt !talialt prOieelisnlow installing 5 large ptimps along(f ile 
(25 \\otilcii lot -1.5 Ithit 14 lahbt da\s hl), \.\eedini,. the dike to restorc and imilprove water delivery. 
harvest 11g, t hrtesllrin. \ itx hu (l\itig. ald sccd inaaniec- [or tie 2 \iIlagcs. riceland is Separatcd from the Tonic 
iCtiI. Men t) Intoch Iofthe ph iMY'. hal ro\tig. iltillitig. and .'ip RIit hYIa slightly elevated natural levee, ol which a 

so1ir Irestitt \,Vt k\ituL'e-aglc onh 2N8 ofl strittI. nwales made opl) od \ ill s is located, and ii parallel, man-made levee 
rIte %i kiig-aeC addults il 2 otlthe %illaiees \sitcd. Ilc It)\\ pl- . a narrtim\. 15-km-lbug reservoir (Fig. 6). I.evce lands 

' (idilit otlttit rural 
duc to ttIoic tinal the l1 Pot pCliod ind to October. l ratsplanting folo\\s receding \waters. Land 

jeleett. e ofl l Kirpuchtal is flood fto3-5 rto dramin ;isthe river recedes in September
deaths duitini1 


ntCls tax i to sel\ , thIl rtr. slopes gently dtw,.\t
through atladjoining backswanip tt a 
In soIic ateas d11 tile \w;itcr putltpcd lo ket-poilt \xatCCcISC 2-6 Imlower than the riverbankiL Pol POt plt od 

I rorn canals tmade MOx0 ctops p0ssible. NI ost of the pItnpS and tip to sc\cral kilometers away from the like. The 
have been SortC adliacCnt to tIom\ reservoir stores fhl.odwatcr for later gravity irrigation.Iust. ilcds othecr\\isc 
nonfunctional) canals are irrigatcd h\ slaIh. a tripod- )uring the Pol Pot Period, it was replenished by pumps 
mounted siILet-perStir watcr scoop. Itl othor areas., upland fHloted ot the rivr a.t(]Puitlping into still-present concrete 
crops \VatCr!iCelti. radish, arid CCuilbcr are grown it ctduits. " lie punips have since disappeared, and in several 
riccficlds it l)S: tiinire (and fertili,,cr if availablc) is areas the rescr\toir has been blocked into individual 
applied to t e~sccrops. fishponids. Ricefields next to deeper hengs semipermanent 

Tl1rotilrutttt the count[rv. ftamilies sell rotih Iice to the iairshC, ;tIo\V'irrigatCd at flowering by small l( )10hp), 
slate arid nilled rice t, t p riviate markct. Rice is individual or krorri-owncd pumps.
exchanged for kerosene, Sotap cloth. tools, pdtts. pans, and l'aricti aud vich/s. Most of the area Is planted to 1136, 
bicvcles. I.50.02 isThe state lice price is low (t kg). bitt ,ith yields of 1.5-3.0 t ha. Variable water availability was 
compensited b\ state prices of exciirge goods 3-4 tines cited as the main cause of yield differences. One farmer used 
cheaper than ripen-market prices. Farmers sell milled rice 71 kg N ha and pump irrigation, obtaining 4.8 tiha in 1986. 
for about IJSSf. 08 kg. 1142 yields less than 1136 but is adapted to slightly deeper 

wa.cr, and the longer straw is valued for livestock fodder.
Partially irrigated levee (receding floodplain) II136 is preferred, hOwcveer, because 1142 shatters and must 
The NPlekorng I)lta inKirupuchca and Vietnail includes be threshed it tle field. 11,36 is hauled to the village for 
large areas of gently sloping levecs along main rivers (an th rcshtiig, :nd the straw is stored in large piles. A dis
estimatled 70,000 ha) sinilar bul 1oie uinRdulatiig areas advantage of 1136 is that grains easily germinate when 
(95,00) ha), low areas oi tile rivcrsidc of main le\ccs (7,000 moist. Farmers have tested 1100, which yielded slightly 
ha), aid level to undulating backs\'amps (515.000 ha). Most lo'ver than lI136 or 11,42. 
of the "area is fluoded for 3-5 mt and drains after the rivers The maini local TVs are Phkar IlPneou, Sor Kroop, and 
recede (September-Octobcr). Portions ar transplanted to l'kar l)ong. Farrners said these ire )S varieties (photo
rice (mostly i Vs) its the waters recede. IIppr area soils arc ncriod-insensitive ur weakly sensitive, aid medium-duration)
sandy loarn-s and boas, middle slopes are silt barns and planted at the same time as 1136 and having yields of up to 
silty clay loams, arid the lowest areas are clays. iLow dikes 2 t hi. A few other TVs, including glutinous rices, are 
have been constructed locally for water storage for )S grown in deeper water (30-50 cm) areasand are low yielding, 
irrigation (L.ower Mekong River Basin Committee 1974). but are preferred for corisuimption. 
The proportion of total rice area planted to M Vs compared Crop and tr,'wnt managent. Fields are flooded from 
with that planted to TVs was highest inKandal (39,438 ha) mid-August to mid-October and are first plowed either after 
and Takeo (40.000 ha) Provinces in 1986, most of this harsest in lune or after the waters recede. The bunds are 
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rebuilt in October. A second plowing and single Iarrowing 
follow. Transplanting is from mid-November to mid-
January. Fields next to depressions are irrigated using up to 
10-hp pumps; about I d of pornmpinrig per hectarc is needed, 
The highest fields are transplanted in late November, 
watered in January. and harvcsted in the third weck of 
February. A second crop is grown in some of these fields. 
Middle fields are transplanted in 1)ecemnher, irrigated in 

January, and harvested in late March. Low fields are 
transplanted in early .anuary, irrigated in March, and 
harvcsted in April. One or two hand weedings are necessary 
in poorly leveled plots. 

Farmers apply a basal 0.5 t manure/ ha (estimated) and 
up to 2 sacks 16-20-0iha (16 kg N ha without FY M). For 
those who can afford more fertilizcr, if it is available, some 
report adding 2 sacks of urea it 2 and 4 wk after 

Permanent 

high lake Rood and dike 

/1 Flood gate 

Receding floodplain, 
partially irrigated~Lower lake, 

Le,.ee lands deepwater rice 

Rood to '-/"
Phnom Penh Earlier planted ricefields 

Flood te 

.Road and dike 

Permanent "high" lake (Mostly MVs)
 
formed by dike
 

Flood gateirrigation /for gravity i 

iLater 
planted 

ricefields 

0 Lower temporary lake 
S. Partiall e -rriga. . 0 . with deeoaater rice 

Village 

PermnentDeepwoferricefields riceRod 

5. Partial-ly irrigated levee lands (receding floodplain) and deepwater rice (Prey Yukta village). 
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transplanting (WAT), and an additional sack of 16-20-0 at 4 problem (no estimate of loss given), fields were sprayed with 
WAT to MVs planted where there are pump irrigation monocrotophmo: and unnamed Russian pesticides. 
supplements. Thus, tile nmaximum application would be 70 IHigher lands around the villages on levee lands are 
kg N/ ha plus FYM. Farmers complained about the effect of planted to cash crops like v'egetables, sugarcane. and maize. 
the dike on soil fertility. Open river flooding on the other Many farmers fish in tile ricelields. the hackswamps, and the 
side of' tile Tonle Sap River has reportedly maintained a river, although the technologies differ. Fish is either 
richer silt (Ilohp) soil. colsurned fresh or dried for later consumption or for sale in 

Caseworin has inf*Csted seedbeds for the last few years. Ilhnorn Perh. Not only h, e parts of the reservoir been cut 
Farmers use(d to flood the seedbeds and remove the worms into private fishponds, 1ut fishponds have been constructed 
by scooping with baskets. They now use tnonocrotoplos on the riverside of the dike. Toilets (also private) built over 
(one-half backpack sprayer per seedbed). ILealfoldcr is a the ponds supply nutrients. 

Road and dike 

High flooo level / Village Po Pot floatng pump
,August-October) intake conduitPermanent Reservotr /


backswamp 
 ' pSe es 

--- Recedg floodplain ant _Sap"iv 

rcelnds- -

PIl Pot flooring pump 
intake conduit 

Lower, later planted ricefields 

SVillage 
Some gravity 
irrigation from 
reservoir bed 

Pei manent f/eood a 
%backswamp 

'"\ , ,, , i',, , Intake 

Some small-pump 0D V illage 
irrigation trom ! 2 'Cbackswamp 

Upper, earlier planted o. 
ricetields Seedbed 

(double crop possible) 

"Intake ./0~ 

/ 

Intake/ 

Road and dike/ 
to Phnom Penh r I 

6. Partially irrigated levee lands and receding floodplains. 
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Deepwater rice 
DWR is grown illlevel delta backswamps, where flooding 
ranges from 0.8 to 4 m. Rainfall is 1,350-1,600 ramyr. 
Lands flood in August and dry in December-Janiary. 
Water is nonsaline throughout the year (I.ower Mekong 
River Basin Conimittee 1974). Puckridge and Moody
(1986)and HilleRisliambersand Puck ridge(1987) havealso 
discussed DWR in Kampuchea. 

Land is normally plowed in Fcbruary-MIch and .1ry
seeded from April to itslate Isend of Nay, depending on the 
rains. Flooding normally starts ir,August. No fertilicr or 
nlulltlreis used. Fields are dr.lined illNovcibcr. Harvcst is 

usuallyftrinearlyJaulryto nlid-March. Two l)WR areas 
in 'Takeoprovince (20,000 11i) were visited. 1Both )WR 
villages also have partially irrigated levee lands (described 
above); and farmers intervieweid cultivate both types of 
lands anrid rice. )ata from one of the 1) VR villages, Vat h 
C(.hhner. lCdisetisstd below, 

Wath ('hhner village islocated on l.akc Wat iilihhncr. 
Farmers plant a few different I's aidapled to \water depths 
of 0.8-4.0 ill.ILate rains were a problem in 1987,and iintich of 
the potential arCa was lot planted larmillers expected upit)o
500i losses inthe acras planted. IFlood damage is a major 
problei In other yciars: waters' if) deeper areas rise too 
qiicklv and destroy much of lie crop. Some f.arillers 
reported about 50(7 losses in 1986-87 dte to flooding.
Overall, farmers Indicated that factors beyond their control 

timing of the rains, rapidity of tlie rise of the floods, 
landscape position, and water depthI were tlie maill 
determinants ofl)WR yields, which at best rainged firol 1.0 
to 2.0 t/ha. They said that weeds were not a problem 
(although Pt:ck ridgc and Moody 19861 report that 
Iponioea aquatica and Irachiaria ntluwca are potential
problems ifnot cottrolled). F-armCrs said complete land 
preparation was important hor good crop establishnent. 

Wat Iih('lhner vialhigers also plant three unnamcd 
photopcriod-s,-nsitive TVs on rainfCd land, with reported 
landholdings for DWR and rainfed rice being about equal. 

Table 5. Crops, areas, and yields, Kandal Province, 1986." 

The 3 TVs plant correspond to shallow (10-15 cm) water 
iand sandy (ks:ich) soil, to deeper water (20 cm) and silt and 
sanid (Ibay ksach) soil, ind to1about 40 cm of water and 
clvey (We soil. The rainfcd crop isregarded as theh kan/iiu) 
more important of the rice crops, possibly because ofvtwo 
the greater uncertainty ol the l)WR. 

The viillage is divided into an area in which families 
supplement their incomes I'hrough fishing, and an area in 
which lamilies ma1,1nage more cattle, oxen, nanure, and rice 
straw. Cattl,-owning villagers say that they obtain higher 
rice yields duce tot lie manirc. Ihcsc villagers plow lands for 
farners withotit animals for about U.SSO.40,'d (I plowing
day in this case isabout 3 Il,. Plowing, charges were 
somCwhilt dilficult to CStliblish bcc'iise the semiofficial rate 
isan intra-kroni exchaiec of 2d ofltransplanting(8-10 hid) 
fr I d ot' plowing. 

Lowland rice plus ilpland cash cro)pintg
 
About 10)('7
of the lc\cc lands (discussed above) are usually 
above Iol-'ll[ flood Ic\cls with sandy loal and loam1 soils 
(lower Mckong River Basin (onlirnittc 1974). These areas 
are generally about 10(-510 i wide Ilid are planted to 
perennials and I or 2 upland cash cr)psyr.
 

Farrners f'roi 
 Phophil Khay \illage inlKandal Province 
plant ipto I wo rice crops alnd Up to twO upland cash crops 
in relativelyv prii\'aticd levee lands near Phnom Penh. WS 
I136 is transplantcd inApril and harvested prior to flooding 
i; August. 1) IR36 is transplanted fron October through 
)ecember ii tle lowest areas next to tie permanent 

backswamp, where irrigation by small pumps is possible. 
()n !'armer with 0.09 liaoi' riceland reported WS and DS 

IR36 yields cqui\valcnt to 6.7 and 8.0 t,' ha. High yields 
(although probably not is high as reported) are made 
possible by using inorganic fertilizers made affordable by
Cish income sources. The respondent grew mungbean, 
cucu ruber, pumpkin, gourds, string bean, Chinese cabbage, 
and tomato on 0.15 ha. These were sold to highest-bidding 
middlemen from Phinon Penl. The respondent plowed 

Wet season Dry season Total Yield 

Crop Area Product ion Area - (t/ta)ProductionIlha) (t) Area Yield(hia) (t) (lia) (t) 

Rice 42,075 67,033 32,895 64,394 74,970 131,427 1.75Maize 12,871 13,425 1,117 1,003 13,988 14,428Potato 
 158 1,089 759 3,217 917 4,306 
1.03 

Vegetables 1,114 4,000 
4.70 

2,114 9,971 3,228 13,971 4.33Bean 200 80 5,146 1,367 5,346 1,447Sugarcane 360 9,000 0.27
792 10,454 1,152 19,454 16.89Tobacco  - 3,539 1,944 3,539 1,944 0.55Jute 66 60 - 66 60 0.91Soybean 5 8 39 17 44 25 0.57Peanut 71 
 66 744 572 815
Sesame 1,618 638 0.78500 20 6 1,638 506 0.31Castor  78 77 78 
 77 0.99 

aSource: Kandal Provincial Agricultural Office. 



I) about 0.5 ha for other kt'oni members over 3 mornings inI 
return for 6 persons transplanting his 0.09 ia in I d and, 
2) another 0.5 ha on difel-cint parcels for a total cash 
payment of US$3.85. The farmer's fanilv catches about 5 
kg/d of fish for3 nl of the year. A bout I kg (It consule.'d 
(fresh or dried and salted): the rest is sold for IUS0.20 kg 

F inally, the farmer does off-season \work in PhuomIlenh tor 
about 1SS).35 d. ()ther ,,illaeCrS Irt1 PIophil Kha\ 
reported similar resoIces,. llanagelenl t practeiCs. aid 

diversity of income sources. Kandal Provitne agricititur:. 
like that of lhophil KlIaN villagc, is sles\\ hat d1i\ rsified. 
Table 5shows crops, areas, and viCIlts reportled for 195-86. 
Table 6 lists retail prices from a P111nm Perth IlllkCt viC.cd, 

SOCIAl,()R(iANIZATION: THIlI K SAMAKKI)ROM 

Kamtpuchean rural territorial-administrative levels are tile 
At'uhl (province), Sr, (district), /tum(subdistrict), /ow1 1 
(village). and krotn samakki (solidarity group). [xcelpt for 
the krom, which consists of se\ cral lanilies, tlcse tnits rtate 
back at least to the 1950s( Fbihara 1974). lo illustrate, Table 
7 gives nunbeis of these administrati\c units and tle 
population for Kandal Province. Fach letel fr-on khvat to 
kromn has a cuHCspon1dill- set of 0olici;is. I-or the pust-l'ol 
Pot period (1979 to present) and for ateas v'isited, most 
villages have be..-nreconstructed and resettled, largely by the 
original inhabitants. Some villages \VLTc newly con"structed, 
although these villagers generally reported being originally 
fron nearby areas. A few people in each %illage visited 
arrived during the Pol Pot period and di not return to 

previous places, because there was n,.thing to go back to or 
because they had married into their cortent village. 

Table 6. Plinorn Penh retail market prices, November 1987. 

Iten Price (rick/kg)" 

Milled rice 13-15 

Milled sticky rice 15-20 
Mtngbea i- 23 
Peanut 40
Soybean 20 
Co\%pea 
 18 

Cassava 10 
Cucumber 10
 
Cabbage 30
Maize 5 

Tobacco 100 
Lotus 50 

Sugarcane 5/stalk 

a = 3us$
130 riels. 


Table 7. Administrative divisions and population, Kandal Province. 1987.a 

Districts Subdivision Villages KNrm 1amihies 
(srok) (otum)d 

11 149 1,093 9,773 148,074 

aSource: Kandal 'rovincial Agritilto ialOffice. 
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When it came to power in 1979. tlhe I leng Samrin in 
government introduced the krom samakki. The system is 
ideally a mneans by wich larmers share land, draft animals, 
labor, and implemcnts, and by Mhich the less able 
widows, orphans, the old, and the disabled are cared l'or. 
the system, regulated and overseen by the I)epartment of 
Rural colionv of the M initry of Agriculture, can involve 
a couplex system o rules, ICgulations, and] recordkeeping. 
[here are thlcc kro1m1 levcls. 

level I krom 
I e,.l-I kroti comprises It)-15 lamilies, who collectively 
manage all lands and w\ho share all labor,animals, a.n farm 
ituplentets. lands a\ ailable per krom \arv widely, but are 
iueallv about 20-25 ha. Producec is d is ided at harvest. 
Families rccei\c shares according to \sork contributed, 
which is basicall\ calculated frotn th, nmleur of member 

q 'ivalcnt: Fill members arC men aged 15-60 and wonen 
aged 15-50. tlmlsh;all,are gi\ti to persons aged 10-15 and 
to activc old people.Qu)arter shares are allocated to persons 
aged 0-1) and Itother tmoV,.Okers. \ draft team or small 
pump is equal to a full share. Krorn mcttibcrs collectively 
pay for fertilizer and taxes (O-1(0 kg rice ha). and 
individualls trade rice to the government for needed goods. 

Traping Kyang village in Kompong Speu Province C0111
prises 3 level-I krom samakkI K I,K2, K3), 5(0 families, and 
160 persons. K I has I0Ilaand 20 families (equivalent to 
0.5 hIafarnily). K2 has 8 haand 15 families (0.53 la/'family), 
and K3 has 12 ha and 15 fanilics (0.8 ha/family). The rice 
harvest (about 60"1 TVs and 40C" I R42) was distributed 
alter expenses \ere paid: K I distributed 288 kg rice/' person 
among the equivalent of 41 full metnmbers, K2 distributed 
216 kg: person among the etLu ivalclt of 39 full members; 
and K3 distributed 144 kg person amlong tile equivalelt of 
28 full membet s. Table 8 shows krom resources, member
ship, and harvest allocations for Traping Kyang and level-2 

Prey Phdau village. discussed below. Traping Kyang
farmers explained share differences among krom in terms of 
differences in land and water resources. Actually, K3 

with the most land but the smallest rice shares - had the 
most uncultivated land and the smallest adult (and male) 
work force. 

From level-I to level-2 krom 

Krom sarnakki are moving from level-I collectives, such as 
described for Traping Kyang, to level 2, in which lands are 

distributed for private use (although ownership remains 

1 6 l6i5les Labor Total 
yr old force population 

88,711 130,906 219,617 744,430 
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'rabic 8. Resources, juenibership, and rice shares 	for three level-I
and one new level-2 krin samakki in 2 villages, 1986-87. 

Trapjiug Kyane (kro I Prey Phtdau 
(3 level-I kroni) I of 5 level-

2 kroi,;
S3 1 

Land (ia) 10 8 12 13 
RillfedPart ia l yIN irrigat d 371 26 572 11 

lamiilies 20 IS 15 28 
lfeet ars/faIilyY0.5ill e 7 

0.5
28 

0.8 
18 

0.5 

Male 
leliale 

IHalflmnibers 
Quarter inenibers 
Draft teams 
Totail ull shares 

7 
20 

7 
30 
3 

41 

6 
22 

4 
23 

3 
39 

13 
6 

17 
3 

28 

28 
1I0 
3 
7 

70 
lull share (kg) 
Net (kg,'ha) 

288 
1181 

216 
153 

144 
336 

240 
1292 

with tile state) to falmilies according to number of'niCbers, 
and in which labor, animals, and implements are privately 
owned. Exchange labor (provas dai lAnia) was traditional, 
and continues ill level-2 kroi. -or example, ,. lay (4.5 h) of' 
plowing may beexchanged for2(8-10h dll olransplallill. 

Prey Plidaut village has 5 kron samakki and about 150 
families. li 1987, by 'areler prelerence andalk I .napproval, 
KI members divided the land among theimselves. E:ich 

-person, regaldless of age, received 1,000 lli (10 arc). l.and 
was divided into live types, and each fantily supposedly oi 
parcels of each type. Anirn,ils and Manure werlC already
privately managed. Some labor (e.g.. transplanting) will still 
be by krom group. For Other villages,: visited, frorii-rrs 
Kandal and tle 2 other khuni villages divided about 300 ha 
amlong more than 1,200 persons in 1987; each person
received 2,300 i 2. Each kroin divided its lands among its 
own members. Thrial Tca Kscn lands were divided in 1983. 
Each person received 0. I ha; I ha was kept by each k roili for 
collective farmaig. Chrong Sdau farniers distributed all of 
their lands in 1983. Each prson received 0.2 ha. Some 
farmers also cleared additional new lands or expanded into 
atbnridoncd ricelands. 

Level-2 kroni 
Each of the 2 levee land villages described above now has 8 
krom samakki, each with about 15 families. Lands were 
distributed in 1983. Some regrouping of krom membership
and land redistribution took place in 1986. For each krom,
5-7 ha were redistributed among families, and I ha was 
maintained as krorn-shared land. Lands were classified as 
near or far from water sources, and iue two types wcrc
distributed somewhat proportionally. Some exchange of 
labor (and draft) was done within krorn. Farmers talked 
mainly about the management of their privately managed
plots and said little or nothing about the I ha of common 
land. 

The transition fron Icvel-I krorn to level-2 kron seems to
be accompanied by private income diversilication. Phophil 

Khay villagers, who have a range of'cash incomes (describedabove), are organized into level-2 krona. Similarly, a Kandal 
village farmer had a total (rainfed lowland) rice yield of".6 t,sold it call for tUS$23, and \\orkcd lor 2 roit s t pedicab 

driver in Ilhnorn Penh for about t1SSO.23 d (as did about 50 
oter %llcrs). Family mnicbers caught- substantial 
a motnnts of fish (co nsunlmed or sold for 35 riels 
11JSSO.271 k0. The same farmer said he paid 840 kg ofrough ricc to cl a trait leam fr a war, 	pi 350 kg in 

pai kg1I.XCS, .and traded 100 kg to the state for cloth, soap, and
kerosene. I Ic bought 360)kg of milled rice for 1US$38. Others 

Cash i m fro in \cec a Ics, pere nalcrops,
reorted hr'il 
fish, palmllt Sugar, silk oroloat'ing.t handicrafts. 

Level-3 kroin 

All reanus m iprod ltiion alC p rivatcly anaged at krom 
level 3. lcc arc reported to bc commnion whee land and
draft animals arc pleulill in IreV Vtng, Kompong 

om, Kompoog (hm. and ilal.bang Provinces. We 
did not encounter any kroill classi'ied as level 3. although 
Im'lly appeared to fit the criteria. Farmers appatently try to 
inailitain an timpression of, solm collective sharing of re

-sources keep a lc\cl-2 tating. Eitherto 	 I) all land is 
distributed but someC labor (land prcparation, transplanting, 
or harvesting) is still shared: or 2) about I ha;krom is 
collectively farmted, while the rest o1 ,he land is farmed 
privately. li either case, the kromn strtictrtc is still very 
strong and evident ill every village because it works to 
promote "farner awarelless." to "execute the plan," collect 
taxes, and! control resources. 

Official ftgures I] alc 9} shol'. that level-I krom increased 
front 3 to 19(' fro I 97i to tie present; level-2 kron 
:ncrcascd from 27 to 731'1: and level 3 decreased fron 70 to 
7(, . This trend appears reasonable. L-cvel-2 krom increases 
as farners and government face the level-I problem of low 
proJUctivity because of people "waiting for each other to 
\%ork." ILevel-3 krom is probably declining because of the 
government policy to allocate fertilizers, pesticides, MV 
seed, credit, i trrational aid, and water pumps 'irst to 
level-I, then to level-2, and finally (but effectively, never) to
level-3 krom. Observations of the lcvel-I krorn at Traping 
Kyang village, and the Bloua and Kiernan (1987) report 
suggest that the level-I krom are either resource poor and 

Tahle 9. Kron sa.nakki by level, 1979-87. 
Level I Level 2 Level 3 

Year 
No. No. ], No. .; 

1979 - 3 27 - 70 
1981 14,297 15 57,188 60 23,828 25 
1987 18,942 19 73,417 73 6,844 7 
Source: Depart menrt of Rural Econom y.N (inistry of Agriculture. 

http:t1SSO.23
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most in need of state welfare, or they eff'cctiv,ly continue as 
irrigation pump cooperatives once tile government has 
provided a pump and fuel. 

CONCLUSIONS AND RECOMMENDATIONS 

The data on agroecosystems and on farmer management 
and perceptions stggest some areas for research. 

Integrated soil nutrient management 
Kanpuchean farmers 1it Lrviewed distinguish anolig several
land and soil categories, especially in soil texture, 

depth, tlood duration, and soil fertility. lhey have matched 
available TVs and M Vs and their management with p!ot-by-
plot differences and with ove-il low and sometimes un-
certain levels of purchased inputs. They traditionally and 
currently use and manage organic nutrIents green 
manures, FYM, and rice straw, 

Farmers use the upland weed (. odorata as a green 
manure. Rcse:irch on C. otlorata as a green manture of 
irrigated rice is ongoing al tile )ay Fth Research Station. 
Earlier research in KampucheaCestimated that 20 t fresh C. 
odorata/ha provides 112 kg N! ha. 12 kg P/ ha, and 87 kg 
K/ha; and rice yields were higher with tile green manure 
than with inorganic fertilizers plus FY M (I.itzcnberger and 
Ho Tong Lip 1961). Farmers produce grain legumes, 
although mostly on upland plots in areas near Phnoni Penh. 

Farmers carefully manage FY M in areas where the draft 
herd has been reestablished and where these resources have 
been effectively privatized. Some farmers incorporate rice 
straw, a practice that may have long-term soil fertility 

benefits but depends on having an dIdequate flooding period 
prior to transplanting. 

Farmers use small amounts of inorganic fertilizers, 
mostly on MVs. Poor N uptake due to NH., volatilization 
and denitrification is recognize(' as a major problem by the 
"ietnamese in neighboring rice areas of the Mekong Delta 
and is likely to be a problem in Kampuchea. 

Overall, the appareni technical soundr.ess oftheir current 
practices suggest:; that Kanlpuchean farmers would readily 
adapt a:d adopt nutrient management innovations, and 
that building on farmer practices makes sense. Appropriate 
reseaich is needed on: 1) both grain legumes used as green 
manures and purely green manure legulmes within improved 
cropping systems, 2) possible legume substitutes for C. 
odorata,3) improved FYM management, 4) rice straw incor-
poration, and 5) fertilizer management practices (e.g., urea 
incorporation prior to field flooding, slow-release N fer-
tilizers, deep placement) leading to improved N fertilizer 
efficiency. 

Evaluation of Irnditional and modern varieties, and 
management 
IRRI scientists visiting Kampuchea have stressed the need 
for varietal evaluation (HilleRisLambers and Puckridge 

1987, Mackill 1987, Puckridge and Moody 1986). Fai mers 
have rematched (since tile Pol Pot period, when many ''Vs 
were lost) a considerable number of T\'s with specific local 
conditions. Research needs to build upon the process. 
Farmers have adopted lR36 and lR42 in appropriate 
agroecosystems. Some have tried IR50 and would like to 
test IR64. 

IRRI scientists are already co.tsidering varietal needs in 

terns of the local agroecosystem!;. For example, "It appears 
that an ideal variety for much of the rainfed lowland areas 
would be photopetlod s,,tnsitive with a flowering date in late
November or earl i)ecember, haxe Iater plantintermediate 

height, and be submergence tolerant" (Mackill iYQ7). 
Observatioial yield trals followed by replicated yield trials 
using both local and introduced entries are being established 
at Prey Phdau. Day Eth, and other research stations with 
tile assistance of IRRI. Observational trials need to be 
located throughout Karnpuchea, given the diversity of 
cultivars and agroecosystems and tile need to evaluate 
specific locally adapted varieties. 

The more productive and better adapted TVs need to be 
identified. Corresponding agroecosystems and farmer man
agement need to be understood. Crop-cuts from farmers' 
fields and monitoring of farmer practices are needed. At the 
same time, evaluation of promising entries (local and intro
duced traditionals, and improved and modern varieties) 
should continue. Farmer-managed on-farm research using 
existing farmer practices and knowledge as a starting point 
should follow. Research on varietal improvement and im
proved management of TVs should be simultaneous. 

Water management 
Rice in the rainfed areas suffers from drought, flooding, and 
waterlogging. Farmers with plots next to watercourses may 
use manual water-lifting devices (e.g., the pedal rohat and 
the tripod-mounted water shovel snach). Few areas "ire 
irrigated. When we visited the villages, some rice-growing 
areas were awash; and irrigation, drainage, and water 
control systems were clearly being overtexed. lnfrasructure 
built during the Pol Pot period included main canals, 
reservoirs, dikes, and drainage systems. Some of these have 
proven to be ineffective due to poordesign; others havesince 
become inoperable due to lack of maintenance or the 
disappearance or breakdown of pumps. 

Water management systems in Kampuchea need to be 
s'.st matically assessed. Technical and managerial deficien
(.es and potentials for cost-effective improvements or appro
priate interventions need to be identified and tested. Some 
of these are currently being undertaken by the Department 
of Hydrology of the Ministry of Agriculture, with the 
assistance of nongovernment organizations. Farmers 
demonstrated an intimate knowledge of the hydrologies of 
their village lands; such knowledge should be elicited and 
incorporated into the evaluation of needs ana potentials. 
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Integrated pest management 
Farmers reported few insect or weed problems. The use of 
chemical pesticides is currently limited. Awareness of a 
future need for integrated pest management (IPM) is 
probably not present at tilefarmer level. Knowledge of 
natural enemies is perhaps htroted: Farmers working as 
laborers at tile Prey Phdau Research Station identified a 
lady beetle tiar'mol,,a o)ctomacutlata as a harnful insect. Oil 
the other band, they were well aware of the possible proben. 
of pesticide poisoning of the wild list) popilat ion in the 
ricefields. Al awarencss of IPM tcclhiohieis at the national, 
provincial, district, krom, and lariicr levels wiil he ncedent 
as new vaneitics lldrilaageienI practlces are adopted. 

Agroecos~sems classificationT 
This paper briefly described some ot'llie Knlipclic,ri rice 
agroecosysterns. Much rmr-c \work i needed. Agroeco-
systems ieed to be completely charactcri/cd. Atual land 
areas need to be established (ilr place of cu rrent estimates). 
IRRI stalffdiscussed the is' uc witi governitlent offticials aid 
will be permitted to wir k with existing satellitc imagery
followed by "ground trut Iling."''his research rtitd,; to begin 
as soo p as Possible to ihC!IestablishI research priorities and 

to locate lepreselilt iclicld sites,. 


Farm inplemeits 

As described above, 'arrni irnpleniernts are rudimenitary. 

I provelll elts inplows (e.ge. .
 soole ard to ilold)oard

plow), harrows (e.g., froin crtidc coib iaor\,ito box 

harrow), arid water-lifting devices may be appropriat.
Pharvest ary keirh1I, ldte-lfingp cvi biaprpiae ate.Post har'ves technriologies arc sirkilar I'udinlentar\ .
 
Research is leeded on cirrerit fr-ii inipl enei ts to make 

aippr' ,piateinipr enltS Oi-SulbS!ittLtiolIS, 


A firming systems approach 
All these efforts inti be inritegrated with I fuituire socia, 
biophysical, and aIgl_0n1liC2research. O)nI-stati,'-, and tonl-
farn research, i as well .t!, research farnierfurther on 
practices, should be coordinated. On-station varietal. ard 
component research vill be assisted by iRRi scierit ists. 
On-farn efforts to inmprove managemenlit systeiis Ilight best 
start with tlilore complete Understand ing of existing firmer 
practices, perceptions, and ci rculrusta (ices. Research will 

need to consider I) howv farmers managc ,nrdmake decisiois 
concerning various but limited farm resources: 2) other 
sources of existing or potential farmer income, from fish to 
cash crops and off-fari income; 3) constraints and 
opportunities implied by an on-farm population dominated 
by women and children, and 4) poteniials for effective 
fiarmer participation and possible innovation iilight of a 
changing krom samakki structure ov other manifestations 
of national policy. 

The Kadiipuchean economy used to be based on rubber, 
rice, maize, cattle, fish, and tinmbe-r. KaNprchea is still 
mostly forested, and international corporations are interes

ted in redeveloping tileforest industries. Karnpuchea needs 
foreign exchange. The country now cuts as much as 20,000 
m3 of timber,; yr. As of late Novcmber 1987, a Japanese 
company was negotiating with the government to build a 
mill aear Phn1on Plenh thi. would handle 60,000 m3/yr. 
European companies are e)4.loring possibilities for rehabili
tatin_ or expanding the now long-neglected rubber planta
tlions. Care will be needed in the future to prevent damaging 
and degrading the upland watersheds that feed tile Great 
Lake (Tonic Sap, and tit:central rice-growing plains. Rice 
self-suirfficiency would appear to be an important and 
worthy presenit goal. 
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