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EXECUTIVE SUMMARY

Socio-economic characteristics of surveyed households in FAIEX project areas

Rice and fish are the mainstays of food security for all inhabitants of Cambodia. Fish is
the single most important and affordable food source accounting for over 70% of total
animal protein intakes. While wild fish from capture fisheries are abundant in areas close
to major water bodies like Tonle Sap, there are many fish scarce areas. The Freshwater
Aquaculture Improvement and Extension (FAIEX) Project of JICA identified four target
provinces including Kampong Speu, Kampot, Prey Veng and Takeo, which were fish
scarce areas with potential for small-scale aquaculture development. A baseline
socio-economic survey of 327 households (i.e. 84 from Kampong Speu, 80 from Kampot,
80 from Prey Veng and 83 from Takeo) was conducted between August and November
2005.

Socio-economic conditions of surveyed households in the target areas were similar and
higher than the average for rural households in Kampong Speu, Kampot, Prey Veng and
Takeo provinces. The percentage of economically productive household members was
high, indicating that the availability of productive labour force in surveyed households
to construct new ponds and to search for natural fish feed is sufficient. Sampled
households had more family members and higher literacy levels than the national
average for the rural sector of Cambodia, suggesting that they have higher ability to take
advantage of this new fish culture technology introduction. Though still classed as poor
and marginal, surveyed households were not the poorest community members.
Surveyed household heads were predominately male, suggesting that access to male
labour for pond construction may be a constraint to the participation of women in

aquaculture.

Rice cultivation was the most important activity in the surveyed areas and the
predominant occupation of household heads, and provided highest household income.
The overall average land area owned by surveyed households was 1.50 ha, which less
than the average area for three of the four provinces. Having slightly smaller land
holdings and more household members indicates that households need to intensify their
production systems to achieve the same standard of living. The construction of a fish
pond allows households to intensify and diversify their production activities and since

all sampled farm lands are owned by individuals, land tenure is not a problem of



digging fish ponds. The majority of surveyed households produced only one crop of rice,
with an overall maximal rice production of 2.87 tons per household per year in good
years (sufficient rainfall) and minimal rice production of 1.91 tons per household per
year in bad year (drought). All surveyed households for the four provinces consumed
averagely 1.64 tons of rice per household per year. Therefore there is a high surplus of

rice in good years and rice production and consumption is nearly equal in bad years.

Most surveyed households owned two or three cows, one or two pigs and 15 or 20
chickens. Around half of sampled households owned a small number of ducks (i.e. 9-15
ducks per household). Livestock were mainly free range and there was only limited
scope for integration, because penning livestock requires feed that many target
households cannot afford. Only manure from large ruminants was collected and this was
primarily used for rice fields. The use of improved stocks and vaccines is increasing

slowly only.

The majority of sampled households owned television sets, indicating that extension
materials relating to farming technologies (including fish culture) should be available on
TV’s program. Radios and cassette players were the second common durables in the
surveyed areas. Bicycles were by far the most important means of transportation in the
four survey province, followed by motorcycles, which are the second most important

means of transportation.

Wild fisheries play an important role in the livelihood strategies in the surveyed areas.
Most households captured wild fish 3 to 5 days a week from various fishing grounds
including rivers/streams, lakes, rice fields, community ponds, trap ponds and roadside
ponds. Capture fisheries provided each family member with 13.2 kg in Kampong Speu,
13.8 kg in Kampot, 18.7 kg in Prey Veng and 11.6 kg in Takeo. All of these households
reported that wild fish catches were not enough for household consumption. Most of
these households spent about Riel 26,642 (US$ 1 = Riel 4,000) to buy 6.21 kg of fish
per month in wet and dry seasons. As for households who did not capture wild fish
spent more money (Riel 37,302) to buy more fish (8.19 kg) per month in both seasons.
These should be objectively verifiable indicators for monitoring and evaluation of
FAIEX activities.

All surveyed households consumed more fish in wet season than in dry season. Fish
contributed around 65% of the total animal protein intakes, which is closed to the

national average for the whole country. Average annual per capita fish consumption was



18.15, 20.86, 18.29 and 18.95 kg per person for Kampong Speu, Kampot, Prey Veng
and Takeo provinces, respectively. The survey results confirm that the Kampong Speu,
Kampot, Prey Veng and Takeo provinces are fish scarce areas, where fish consumption

is well below the national average.

Analysis of current patterns of resource use and availability show that surveyed
households have sufficient resources to undertake fish culture as a new activity.
Moreover current fish consumption levels of surveyed households are relatively low,
demand and preference for fish is high and around 95% of surveyed households owning
ponds were interested in trying fish culture. Therefore, these surveyed households will

require only minimal encouragement to grow fish.

Current situation of small-scale aquaculture development in FAIEX project areas

The survey results showed that there was no tradition of fish culture practice in the four
provinces and that the majority of farmers started culturing fish in the last five years.
While a large number of fish farmers had learnt fish culture knowledge from several
sources including training courses, extension materials, television and radio organized
and produced by the government (i.e. DoF/PFDs) and various NGOs/1Os, they had little

basic knowledge on the subject.

Most ponds were closed and a small number open or connected to rice fields. All
rain-fed ponds were several years old and between 263-364 m’ in area and between
2.0-3.0 m deep. The pond area and depth was usable for profitable fish culture in the
surveyed areas. Nearly all ponds were constructed within the homestead, which would
deter theft and would allow all household members to participate in fish culture. Water
retention of the majority of fish ponds was reported to be good or fair and between 7-9
months per year. Moreover water condition of most ponds, which were fertilized with
organic animal and green manure, supplemented by a small amount of inorganic
fertilizers before stocking were fertile. With supplementary feeds such as rice bran,
vegetables, kitchen waste, duckweed and termites, sampled fish farmers could produce
between 45 and 106 kg fish per household or 25-41 kg fish per 100 m’ in the closed
pond culture system and between 20-57 kg fish per household or 32-41 kg fish per 100
m’ in the open pond or pond connected to rice field culture system. Fish yield in the
open pond culture system was slightly higher than yield in closed pond culture system.
This finding is concordant with the results reported by PADEK- Fisheries program and
AIT Outreach project in Svay Rieng Province that while ponds connected to rice fields



were more productive than closed ponds because fish have access to additional food

sources in the rice fields, there were increased problems with predatory fish species.

Farmers identified major effects of fish culture such as (1) increase fish availability
thereby its contribution to household food security, (2) reduction in expense for buying
fish from market leading some household saving, (3) additional household income from

selling fish and better use of unused on-farm resources.

Fish farmers were facing a number of technical problems including (1) lack of fish
culture knowledge, (2) lack of water source during dry season, (3) high fish mortality,
(4) inadequate availability of good quality seed, (5) lack of local fish seed suppliers, i.e.
fish seed have to be obtained from distance places, (6) polluted pond water, (7)
poaching and (8) small size of fish seed. Other problems such as lack of capital, credit
availability and the high interest rate remain as major issues constraints farmers to fish

culture.

Although fish culture farmers facing several problems as mentioned above, all were
willing to continue the activity and the majority of them wanted to expand their fish
culture activities for both household fish consumption and sale. Interestingly, 97% of
sampled non-fish culture farmers who never engaged in fish culture previously were
interested in starting fish culture and expected meeting part of household fish
consumption as wild fish catch is far below household requirement and this was an
important factor in household motivation and interest in trying fish culture as a new

activity.

Most households were poor and marginal with little cash income therefore fish culture
recommendations must be low cost and low risk. This requires relying primarily on
on-farm resources like organic animal and green manures and supplementary feeds such

as rice bran, vegetables, kitchen waste, duckweed and termites.
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CHAPTER 1: OVERVIEW

1.1 Background

The Frehwate Aquaculture Improvement and Extenson Prgect (FAIEX) began its
adivities in Cambodia in February 2005. This five year project is funded by the
Govanmants of Jgpan and Cambodia and operates through the Department of Fisheries
(DoF) in Cambadia, under the auspices of the Jgpan International Cooperation Agency
(JICA). The Purpo of the Proect FAIEX is expressed as " Small-scale aguaculture
technologies are extended largdy in target areas’. The Overal God of this Proect is
expressd as" Aquaculture production in target areasisincreased” .

Begnning with a dek dudy review of natura environment/resources (including
fiheries) and socio-economic characterigics, followed by a review of NGO aquaculture
experiences and a comprehendve household survey conducted between Augus and
Novemba 2005, FAIEX produced a framemork to assess the potential for and
condraints to small-scale aguaculture devdopment at the household level. Key
deerminants of areas with aquaculture potential were identified and applied to sdected
pilat aress in Kampong Speu, Kampoat, Prey Veng and Takeo provinces where FAIEX
is attive (Fig. 1.1). The outputs of the basdine survey are presented in this report.

{ Laos

\_" Hational Boundaries
i e e

f Admunistrative Boundanies

Fig. 11 Location map of the four target provinces (i.e. Kampong Speu, Kampoat, Prey
Veng and Takeo).



Chapter 1 gives an overview of natural environment in Cambodia, information on some
basc socio-economic indicators in Cambodia, a current status of Cambodia's inland
fisheries and aguaculture development, methods for target area identification, the four
provinces, where FAIEX works, the communes surveyed and the survey methodology.
Chapter 2 details findings on household characteristics and household economic
activities, including income, resource profiles, farming system practices and fish
capture while Chapter 3 covers biological and physical pond characteristics, fish
culture systems and farmers experience in, congraints and attitude to fish culture.

12 Natural environment in Cambodia

Cambodia is located in the Indochina Peninsula, sharing its international borders with
Laos, Viet Nam and Thailand (Fig. 1). Cambodia covers a total area of 181,035 km? and
is surrounded by low maintains and lowlands where M ekong River runs across from the
north-eadern border with Laos to the southern border with Viet Nam. Around 86
percent of the country lies within the Mekong catchment area. The Tonle Sap Great
Lake which is stuated in the central western part of the country and the largest and the
mog productive lake in Southeast Asia, serves as a natural reservoir of the Mekong
River system, expending from 2,500-4,000 km? in dry season and to 10,000-15,000 km?
in wet season and has 4,800 km? of flood forest coverage (So Nam & Buoy Roitana,
2005).

The dimate has two distinct seasons or tropical monsoons, the south-western and north-
eadern, separated by a short transtion period. The south-western monsoon, or the wet
season, normally May to October, dominates when atmospheric pressures are
comparativdy low over Asia, while the north-eastern monsoon, or dry season, from
November to April, dominates when atmospheric pressure high. The trandgtional period,
characterized by variable winds, occurs in the intervals between these two dominant
patterns

The rainfall is generally plentiful, but it is so unevenly and seasonally digributed and
largdy depends on geographic orientation. Annual average precipitation is 2,000-3,000
mm in low mountains of north-eastern region and 1,400-1,600 mm in south-western
coads. About 90% of the annual precipitation falls between May and October (i.e. wet
or rainy season). The average number of wet days varies from less than one day a month
in December and January to more than twelve days a month in August and September.

The temperatures are remarkably and uniformly warm throughout the year and subject
to amall variation due to elevation, season and maritime influences. Temperatures are
high except during the early part of the north-easgern monsoon when occasional
outbreaks of cool air from central Asia sweep over the land. Cool spells occur during
December and January; while from the end of February to the break of the monsoon is
hat and dry. These condition last until the southwest monsoon commences in May.
Mean minimum temperature is 22 °C in Cambodia. Daily highs at Phnom Penh average
32°C, and lows average 23°C.

The reative humidity of the atmosphere is highest at dlightly more than 80% and lowest
in March at just over 60%.



Due to such topographical and meteorological conditions, the water level of the Mekong
River fluctuates more or less 10 m between the two seasons. Hence, most of the
lomands induding rice fidds get annually inundated and flooded in wet season but turn
to be vay arid in dry season. It is generally observed that the lowlands of Cambodia
praneto naturd calamities floodsin the wet season and drought in the dry season.

1.3. Socio-economic characteristics in Cambodia

1.3.1 Demography, education and employment

The population of Camboadia in 2004 is esimated to be 13.091 million according the
Cambadia Inter-Censal Population Survey (CIPS) 2004 (NIS, 2004). The annua
population growth rate is etimated to be 1856 (1998-2004). The etimated rurd
population in Cambodia is 85%. The percentage of female population is about 52% and
femaleheaded households 29%. Average Cambodia's household size is assumed to be
aaund 5. The percentage of infants and children aged from 0 to 14 years is edimated as
3P, which is much higher than that of eders (4%) aged over 65 years. Thus 57% isin
the economically active age groups between 15 and 64 years (Table 1.1).

The etimated density of population in Camboadia is 74 per km? Regarding the ethnical
didribution, Khma congsts of about 90% and the minorities such as Cham, Chinesg,
Vignamese and Khmer-L oeu account for thered.

Appraximatdy 74% of the population aged 15 years and above is literate (Table 1.2).
Adult literacy rates for males are consderably higher than those for female both in rurd
ad rurd arees Nationally, around 24% of the population aged 10 and over have not
atended sthod (Table 1.1). Percentage of rurd population with no forma schooling
was higher than that of urban population. Smilarly, the percentage of female population
with no faoma schooling is higher than that of male population. Overall, 5P6) of
population aged 25 and over have not completed primary school.

The employment rate is defined as the percentage of employed persons to the tota
numbe of persons in the labour force, which consgs of employed and unemployed.
The employment rate amounted to approximatdy 9% nationally, which is consdered
as an unusudly high employment rate (NIS, 2004). The main reason for this that
employment is given precedence and any person who wark in any week was treated as
employed during that week in enumerating the numbe of weeks to derive higher
employment datus during the long reference period of one year. By sector, 74.2% of the
employed Cambodia's population had worked in the agriculture (i.e. crops, livestock
ad paoultry), fisheries and foredry sector, 7 in indudry sector (i.e. mining,
manufadture, dectricity, gas and water supply and condruction), and 188%) in services
(i.e tax, hatd/regtaurant, trangport/communication, finance, public adminigration, real
edatebusness and other services) (Table 1.1).



Table 11 Badc socio-economic indicators of Cambodia

Estimated population size in 2004 (million) 1. Total 13.091
2. Total Male 6.284
3. Total Female 6.807
4. Urban 1.964
5. Urban Male 0.943
6. Urban Female 1.021
7. Rural 11.127
8. Rural Male 5.341
9. Rural Female 5.786
Annual population growth rate (1998-2004) (%) 181
Pecentage of population by age group (2004) 0-14 years old 39
15-64 years old 57
65+ 4
Percentage of female-headed households (2004) 29
Density of population per km? (2004) 74
Average household size (2004) 1. Total 51
2. Urban 54
3. Rural 5.0
Percentage distribution of employed 1. Agriculture* 74.2
population by sector (2004) 2. Industry 7.0
3. Services 18.8
Per capita GDP in USS at 2004 current prices 357
Percentage contribution to GDP by sector in 2004 1. Agriculture* 31.1
2. Industry 27.5
3. Services 35.8
Growth rates of GDP at 2004 current prices 1993-1994 4
(% per annum) 1994-1995 19
1995-1996 9
1996-1997 10
1997-1998 16
1998-1999 14
1999-2000 5
2000-2001 5
2001-2002 8
2002-2003 8
2003-2004 13
Human development index (HDI) value in 2003 0.571
Percentage of population 10 years and over with no |1. Total 24.4
formal schooling in 2003 2. Total Male 16.2
3. Total Female 31.6
2. Urban 16.4
3. Rural 25.8
Average monthly household income (x1000 Riel) in | 1. Total 403.3
1999 2. Phnom Penh 1,139.6
3. Other urban 515.0
4. Rural 314.2
Average monthly household expenditure (x1000 Riel)| 1. Total 361.7
in 1999 2. Phnom Penh 1,007.0
3. Other urban 453.3
4. Rural 284.4
Percentage of total household expenditure on food 1. Total 61.2
items (1999) 2. Phnom Penh 39.6
3. Other urban 58.5
4. Rural 69.5

*including fisheries and forestry
Source:

1. Cambodia's Inter-Censal Population Survey 2004 (CIPS) General Report (NIS, 2004)

2. National Accounts of Cambodia 1993-2004 (NIS, 2005)
3. Cambodia Socio-economic survey 1999 (NIS, 1999)
Population figures relate to the 1998 Population Census of Cambodia




Table 1.2 Literacy and education in Cambodia

Literacy/Education Both sexes Male Female
1. Adult literacy rate (%)*

Total 73.6 84.7 64.1
Urban 83.8 91.8 76.9
Rural 71.7 83.3 61.6

2. Education attainment (%)**

Pre school 01 0.1 0.2
None 4.3 4.3 4.3
Primary not completed 54.0 45.9 63.6
Primary 23.7 27.3 195
Lower secondary 11.3 13.6 8.6
Secondary/diploma 45 6.0 2.6
Vocational training 0.8 1.0 0.6
Beyond secondary 11 16 0.5
Ohters 0.2 0.2 0.1

* Percentage of literate persons aged 15 and over to total persons aged 15 and over
** Educational level completed by literate population aged 25 years and over
Source: CIPS 2004 (NIS, 2004)

1.3.2 GDP and economic growth

Pa capita Gross Domestic Product (GDP) of Cambodia is US$ 357 in 2004, which is
low, the lowest in Southeast Asia. GDP growth rate is highly unstable in the lagt ten
years <o that in recent years GDP growth has ranged from 4% in 1993-1994 to 19% in
1994-1995 (Table 1.1). Cambodia's GDP has grown remarkably in the last ten years, for
example the average annual growth rate was recorded to be approximately 10% in for
the years 1993 and 2004. The high economic growth has sorung from the industry and
services, which expanded at 18% and 9% respectively over the same period (NIS,
2005). Agricultural growth remained significantly lower, at 7% over the same period.
Ovea half GDP growth during 1999-2001 was attributable to ready-made garments
(RMGs) (FAO/UNDP, 2003). The growth of RMGs has been impressive. The sector
contributed to US$ 1.3 billion in export earnings in 2002 (96.5 percent of total export
earnings). It employs an estimated 210,000 people, of whom more than 90 percent are
women, earning an average of US$ 60 per month. Such heavy reliance on a single
indudry is normally undesirable, but in this case it is particularly so, because the future
of this indudry is in doubt.

The contribution of indugtry to GDP increased from 12.7% in 1993 to 27.5% in 2004,
services decreased from 39.5% in 1993 to 35.8% in 2004, and agriculture, foresry and
fisheries decreased from 45.1% in 1993 to 31.1% in 2004 (Table 1.1; NIS, 2005). In
recent years, prolonged drought and late floods have hindered growth of agriculture
sector. The low productivity of the agricultural sector is indicated in Table 1.1, which
shows that although this sector employs three quarters of the population, it produces
only a third of GDP. Thisin turn ismirrored in the relatively disadvantaged status of the
rurd aress, as indicated by the rural-urban gap in the figures on income, expenditure
and proportion of expenditure devoted to food purchases. Proportion of expenditure on
food is directly correlated to poverty and the fact that the average rural household in



Camboadia spends more than 60% of its tatal outlays on food purchases indicates a very
poar population indeed. The rurd aress are also disadvantaged in terms of education,
ad although the postion of women in Cambodian society compares favourably with
thet in many other countries, the fact that the level of female involvement in formal
schodling is only half that of males indicates a Sgnificant degree of gender bias.

Peraat digribution of the fisheries sub-sector in GDP kept gable ranging form 9.8% to
108% for theyears2000-2004 (NI S, 2005).

1.3.3. Poverty profile

In 2003 Cambodia's Human Development Index (HDI) was 0.571, ranking it 130" out
of 175 countries worldwide. This is the third lowest index among the 10 countries of
Southees Ada, with only the Myanmar and Laos ranked lower. Of Cambodia's ather
two neighbours, Thailand has an index of 0.768 (ranking it 74™ globally) and Vietnam
has an index of 0.688 (109" globally) (FAO/UNDP, 2003; Human Development Report

2005).

The above mentioned Cambodia's per capita GDP (US$357) and HDI (0.571) reflect
high poverty and food insecurity. Around 85% of population is rurd and approximatdy
7 wark in agriculture, which accounts for only 31.1% of GDP. The Head Count
Index (HCI), one of the poverty measure indices, of Cambodia indicates 35.9% in 1999
(Table 3), meaning that 35.9% of the total population are living below the poverty line.
The HCl ishigh in rurd areas as 40.1% and rdatively low in Phnom Penh (9.7%) and
aha urban aress (25.2%) in 1999. Virtually all indicators show poverty is primarily a
rurd phenomenon. Recent economic growth has benefited those living in the cities far
mare than those living in the countrysde. Within the rurd aress there is huge variation
amaong different provinces, with between 8% and more than 50% of population below
the HCl in 1997 (Table 1.3). Ten of the 24 provinces have poverty rates higher than the
national average Of these, four (Krong Kep, Prey Veng, Sem Regp and Krong Pailin)
have poverty rates close to or above 50% more than the national average, but Krong
Palin has an exceptionally high rate of more than 97/%. Moreover, of the five mos
papulous provinces (Kompong Cham, Kandal, Prey Veng, Phnom Penh and Takeo)
which together accounted for 44% of the total population, four have rdativey low
pova'ty rates of less than 20% (the exception is Prey Veng). Such provindal variations
ae attributable to factors such as resource endowment, socio-economic opportunities
and devdopment of infrasructure and other services.

1.4. Current status of inland fisheries in Cambodia

14.1 The importance of inland fish to the Cambodian people

The annud inland fish catch ranges between 300,000 t and 400,000 t (So Nam & Buoy
Ratana, 2005 after Degp e al, 1998, Ahmed & al. 1998, Thuok & al., 2000, Jensn,
2000; DoF, 2005) which is the forth largest country in the world after China, India and
Bangadesh (FAO, 1999). Of the tatal inland fisheries production, approximatdy 17% is
fran commeraal fisheries, 25% from middle-scale fisheries, 3%) small-scale (family)
fidheries and 22% from rice fidd fisheries. Inland fisheries production contributes over



7% to tad fisheries production (i.e. inland and marine fisheries and aquaculture
produdion) for the lagt five years (So Nam & Buoy Roitana, 2005).

Table 1.3 Poverty estimatesin Cambodia

Squared

Head count Poverty gap poverty gap
Province+/Urban/Rural/Total index (%) index (%) indext (%)
Banteay Mean Chey 40.88 12.79 5.63
Battambang 26.41 7.34 2.93
Kompong Cham 12.07 3.06 114
Kompong Chhnang 44.60 12.54 4.97
Kompong Speu* 18.18 4.26 1.52
Kaompong Thorn 29.07 7.89 3.11
Kompot* 18.67 4.68 1.72
Kandal 184 4.62 1.72
Koh Kong 8.16 2.52 114
Kratie 38.59 11.68 4.94
Mondul Kiri 19.87 5.6 2.29
Preah Vihear 29.06 7.34 2.72
Prey Veng* 53.14 15.85 6.51
Pursat 40.74 11.75 4.79
Rotana Kiri 8.81 2.86 141
Siem Reap 53.73 19.13 0.05
Sihanouk Ville 34.12 10.67 4.81
Stung Treng 16.37 3.85 1.42
Svay Rieng 43.49 11.81 4.62
Takeo* 15.22 4.29 1.92
Otdar Mean Chey 39.05 13.55 6.26
Krong Kep 48.97 17.67 8.79
Krong Pailin 97.24 61.89 42.43
Total 36.1/35.9 8.7/6.5 3.1/2.0
Phnom Penh 11.1/9.7 2.2/2.0 0.6/0.6
Other urban areas 29.9/25.2 7.5/6.8 2.7/2.6
Rural areas 40.1/40.1 9.7/6.9 3.4/2.1

* Four target provinces of Freshwater Aquaculture Improvement and Extension Project (FAIEP).

+ Poverty estimates at provincial level, 1997.

* Poverty etsimates in Phnom Penh, other urban areas, rural areas and in Cambodia, 1997 and 1999.
Source: Cambodia socio-economic survey 1999 (NIS, 1999); Estimation

of poverty rates at commune level in Cambodia (MoP/WFP, 2002)

Cambadian inland capture fisheries contribution to national food security and the
eoonomy is higher than in any ather country in the world. Fish is providing some 75%
of the tatal animal protan intake for the population (Ahmed et al., 1998; So Nam, 2000;
So Nam & al.; 2005), whilerice conditutes around 75% of the total energy consumption
(Murshid, 1998). So Nam and Nao Thuok (1999) estimated, based on fisheries Satigtics
of the DoF and MRC, that the national rate of per capita offish consumption is 23-31 kg
pa annum. However, many other authors have etimated rates of fish consumption per
capita in different provinces or regionsin the late 1990's (Table 1.4). Recently, Hortle et
a. (2004) suggested that the mean inland fish and other aquatic organiam consumption
is 655 kg/personfyear (compared to a national average of 151 kg of rice pa annum,



FACT/EJF, 2002). This rate is in the mid-upper level of world ranges of 15-90
kg/person/year (Hortle et al., 2004).

Approximately four million people (or 30%) derive employment from the sector (and
rdated activities) in Cambodia (Nao Thuok, pers. comm., October 2005). Declining
access to common property resources (forest and fisheries) is one of the major causes of
food insecurity and malnutrition (So Nam, 2000). The Tonle Sap Great Lake and
floodplain alone are home to an estimated 2.9 million people, of whom about 25% live
in floating villages or raised houses with little or no access to farmland (ADB, 2004).
The annual population growth of 22%) means that each year an estimated 300,000 jobs
ned to be created, posing a new challenge to inland fisheries management. Although it
is not possible to distinguish between farmers and fishers (most are engaged in both
activities to some degree), there are lower barriers for fisheries making it an attractive

Table 14: Didribution of per capita fish consumption by province and region in
Cambodia

Region Per capita fish consumption  Author
(kg/capitalyear)
Cambodia (Average) 23-31 So Nam & Nao Thuok, 1999
Cambodia (Average) 60-66 Hotle et al., 2004
Tonle Sap (up land Siem Reap) 32 Hong Hy, 1995
Tond Sap (floating village) 71 FAO/PNRM, 1995
Tonle Sap and plains (8 provinces) 87 DoF/FCFMC, 1995
Tonle Sap (induding Kandal and Phnom Penh) 67-80 Ahmed et al., 1998
Fishing household 80 Ahmed et al., 1998
Non-fishing household 67 Ahmed et al., 1998
Fishing dependent commune 71 -76 Ahmed et al., 1998
Southeagtern (Svay Rieng) 22-40 Tana, 1993; Gregory, 1997
Southwestern (Kampot) 38 APHEDA, 1997
South (Kandal and Takeo) 40 CIAP, unpublished

Source So Nam, 2000; So Nam et al., 2005; So Nam & Buoy Roitana, 2005.

activity to those seeking a livelihood. This in turn is creating new challenges for
fisheries management.

The monetary value of the total inland catches at the landing site ranges from US$ 150-
200 million, increasing in the market chain to US$ 250-500 million (e.g. Jensen, 2000),
which the inland fisheries contribution ranges from 57% to 9-18% (So Nam, 2000) of
the total national GDP of US$ 2,800 million (MEF, 1999). Its gross value added to total
fisheries values is less than 70%.

The importance of the inland fisheries is ill under evaluated. The datistics are usually
underegtimated because secondary and tertiary occupations in fisheries or fisheries
related activities are not revealed. However, with the increasing population pressure and
owing to various causes inland fisheries production has been showing a decline,
resulting in the reduced availability offish for consumption in most parts of the country.



1.4.2. Freshwater aquaculture development in Cambodia

Snce the year 2000 when Cambodia adopted reform of fisheries sector, inland fisheries
took off rapidly, while freshwater aquaculture production continued to show growth
over the pagt two decades and increased from 1,610 in 1984 to 20,760 in 2004 (Fig.
12), represnting a 11.9-time increase or a growth of 16.3% per year, ahead of annual
gronth rate (10%) of world aquaculture production (Olin, 2000). It represented 8.3
percent of total inland fisheries production in 2004 (So Nam et al., 2005). Therefore,
Cambodian aquaculture has expanded, diversified and intensified, its contribution to
aguatic food production has increased gradually and potentially. It is highly diverse and
conggs of a broad spectrum of systems, practices and operations, ranging from simple
backyard small, household pond systems to large -scale, highly intensive, commercially
oriented practices (So & Thuok, 1999; So Nam et al., 2005).
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Fig. 12 Trends of freshwater aquaculture production in Cambodia. Source: DoF
Fisheries Statigtics (2005).

The aurret dtuation of cage and pond freshwater aquaculture in Cambodia is
summarized in the sudy of So Nam et al. (2005). The number of fish cages has kept
mare or less stable for the last 10 years and reached 4,492 in 2004, operated in the
Mekong basin, including the Tonle Sap Great Lake (42%), Tonle Sap River (17%),
uppe dretch of the Mekong River (19%), lower gretch of the Mekong River (14%) and
Bassac River (7%). It is entirely dependent on wild fish both as seed and feed. The most
popular cultured fish species is the giant snakehead Channa micropeltes followed by
pangadid catfishes and cyprinids. So Nam & Nao Thuok (1999) estimated that 72% of
freshwater aquaculture production came from cage/pen culture and the remaining 28%
from pond culture (Table 1.5).

Although Cambodia has no tradition to culture fish in earthen ponds in rura areas due
to the difficulty of keeping water in fish ponds in dry season, the number of ponds used
rapidly increased from 3,455 in 1997 to 11,509 in 2004 representing a 43% increase (So
Nam et al., 2005). The major fish species produced are indigenous species including
river catfish, hybrid catfish, silver barb and exotic species such as silver carp, common



Table 15 Freshwater aquaculture production and value by mgjor  species and system in
1998,

Cage/Pen  Pond Total Value
Species (ton) (ton) (ton) (000 US3$)
Indigenous species
Pangasius hypophthalmus (striped catfish)* 5,332 987 6,319 5,055
Pangasiuslarnaudi (black ear catfish)* 144 423 567 709
Pangasiusconchophilus* 108 108 162
Pangasiuspangasius* 100 100 100
Pangasiusmicronemus* 72 72 65
Channamicropeltes(giant snakehead)* 1,969 1,969 3,938
Channastriatus(striped snakehead)* 104 104 156
Cirrhinusauatus (small scale mud car p)* 174 174 261
Clarias batrachus (walking catfish) nd 52.5 525 79
Clarias macrocephalus (gunther walking catfish) 32 32 48
Leptobarbus hoeveni (hoeven's dender carp)* nd
Notopterus chitala (spotted feather back)* nd
Oxyeleotris marmorata (sand goby)* nd 21 21 168
Puntioplites proetozysron (smith barb*) nd
Puntius altus (red tail tinfoil barb) nd
Puntiusgonionotus(silver barb) 423 423 432
Trichogaster pectoralis (snakeskin gourami)* 32 32 32
Catlocapio siamensis (giant barb)* 1 1 165
Sub-total 8,003 1,982 9,985 11,222
Introduced species
Cyprinus carpio (common carp) 212 212 212
Hypophthal michthys molitrix (silver carp) 225 225 225
Aristichthys nobilis (big head carp) 42 42 42
Ctenopharyngodon idella (grass carp) 25 25 25
Clariasgariepinus (African catfish) nd
Labeorohita (rohu) d
Catlacatla(catla) nd
Catlamrigala(mrigal) nd
Oreochromis niloticus (Nile tilapia) 635 635 635
Oreochromis mosambicus (Java tilapia) 22 22 22
Sub-total 0 1,139 1,139 1,139
Tad 8,003 3.120 11,123 12,360

Source: So Nam & Nao Thuok (1999); Cited by APIP Fisheries Component (2001).
* Seed supply from the wild.
nd: no data.

cp, tilapia and mriga (Table 15). In recent years small-scale pond agquaculture has
ben introduced by the government (i.e. MAFF- DoF) and a number of NGOs and
donars far the purpose of generating alternative livelihoods and securing the animal
pralen source (see section 1.4.6).As a rexult, small-scale fish culture in ponds has
gradudly been developed in cartain areas where project interventions seem successful.

14.3 Natural stock enhancement using community ponds

Bedde the small-scale aguaculture devdlopment, a culture-based fisheries management
or community-based management of communa fish refuge pond has also been
implemented by the Aquaculture and Aquatic Resource Management (AARM) proect



of the Adan Ingitute of Technology (AIT) aiming at natural stock enhancement for the
ricefidd fishery. Ther activities include the release of broodstock of indigenous fish
edies into community ponds, categorized as public property, and the protection to
enaure the spawning and sustainable use. The hatchling and juvenile as well as
brooddodk migrate from the community ponds to inundated rice-field through
connecting canals. Local people particularly the rura poor who have no lands for
farming can enjoy the capture offish after fish grow in inundated rice-field and canals.

144 Institutional framework of fisheries sector

Government organizations. The agency of the Royal Government of Cambodia
aurrently responsible for the management of fisheries resources is the Department of
Fisheries (DoF), under the Ministry of Agriculture, Forestry and Fisheries (MAFF).
Currently, adminigtrative reform of the DoF has been examined based on the new
Fisheries Law (draft) (DoF, 2004a), which had been approved by the Council Ministers
and now on the process of approval by the Assembly. The fisheries administration has a
uniform linear organizational dructure, indicating that the DoF will be responsible
directly for the fisheries adminigtration at provincial and digrict levels (Chapter 2,
Artide 6 of the new Fisheries Law).

The new organizational chart of the DoF after official launching of the new Fisheries
Law is planned as shown in Fig. 13. The planned organization chart shall be
defined/approved by the proclamation of the MAFF after the approval of the new
Fisheries Law by the National Assembly. The responsibility for technical, management
and adminidgration work of the DoF rests with the Director, who is assisted by four
Deputy Directors (Fig. 1.3) responsible for respective central divisions and units, and
the Inland Fisheries Research and Development Inditute (IFReDI) is also under the
respongbility of the Director, who is assisted by a Director of IFReDI responsible for
socio-economic and biological research. Although All the Provincial Fisheries Divisions
(PFD9 are now attached to the Provincial Department of Agriculture, Forestry and
Fisheries under the MAFF, the PFDs will be placed directly under the Director of DoF
basd on the new draft Fisheries Law. This will lead to a rigid ingitutional setup for
fisheries extenson services and more effective extension services can be made possible
nationwide.

Regarding aquaculture research and development in Cambodia, Aquaculture Division of
the DoF plays a major role in planning, developing policy, providing extension services
and cooperation with aquacultureffisheries centers. The Chrang Chamres Fisheries
Ressarch Sation (CCFRS) in Phnom Penh has been the only one central level center, so
far. However, the DoF has decided to move this center to another location due to
difficulty in water intake and urbanization of its surrounding areas, and to subgtitute the
function of national research center/ingtitute for freshwater agquaculture with the Bati
Fish Seed Production and Research Center (BFSPRC) located in Prey Veng Province.
Theeareg in total, 11 provincial level fisheries stations with hatchery function including
BFSPRC at present.

Human resources. The provision of certificate, diploma, undergraduate and post-
graduate education represents a substantial investment in human resour ces (Table 1.6).
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Fig. 13 Planned new organizational chart of the DoF.

It is therefore critical to ensure that education program are tailored to national (public
and private) fisherieslaquaculture needs and that over-investment in total, or in
particular areas, does not occur. Human resource requirement for the
fisherieslaquaculture sector therefore need to be regularly assessed and reviewed, and
matched againg the output of the education system.

Acocording to the DoF datigtical data, the DoF has sufficient numbers of staff to work
for the fisheries sector in Cambodia (Table 1.6). Many of them who have obtained
mede degrees in aguaculture, fisheries biology, fisheries management, rura
devdopment, agricultural economics and other social sciences from abroad (including
Augdralia, Belgium, Denmark, Japan, Malaysia, Philippines, Singapore, Thailand and
UK). There are also six staff members holding Ph.D. degrees from abroad (i.e. one
from Belgium, three from Japan, one from the Philippines and one from Vietham).
Thex daff are highly qualified and have the appropriate skills to contribute to the
devdopment of the sector. Unfortunately, most of them (including one Ph.D.) have left
the DoF due to a very low salary provided by the government and they are now working
far NGOs or 10s. Many gaff of AIT/A ARM project under the Aquaculture Division
have been sent by the project to further the master course on " Aquaculture and Aquatic
Resource Management” and other natural resour ces development and management



Table 16 Qualification and skills of the staff of the Department of Fisheries (DoF),
Aquaculture Division (AD), Provincial Fisheries Divisions (PFDs) and four target PFDs
of the FAIEX project, September 2005.

Four target PFDs**

Qualification DoF AD PFDs KS KP PV TK
Ph.D. in Biology 3 0 0 0 0 0 0
Ph.D. in Economics 1 0 0 0 0 0 0
Ph.D. in Dcv. Communication 1 0 0 0 0 0 0
Ph.D. in Environ, toxicology 1 0 0 0 0 0 0
Sub-total 6 0 0 0 0 0 0
Magter in Aquaculture 12 6 0 0 0 0 1
Mader in other fields 47 5 2 0 0 1 0
Sub-total 59 11* 2 0 0 1 1
Bachdor in Fisheries 138 21 82 1 4 3 3
Bachelor in other fields 33 0 15 0 2 0 0
Sub-total 171 19 97 1 6 3 3
Diploma in Fisheries 77 5 135 5 4 5 8
Diploma in other fields 20 1 16 0 2 3 1
Sub-total 97 6 151 5 6 8 9
Certificate in Fisheries 44 0 88 0 7 2 0
Certificate in other fields 9 0 57 0 10 0 5
Sub-total 53 0 145 0 17 2 5
No ill (i.e. unqualified staff) 114 2 400 7 5 41 15
Total 500 40 795 13 34 56 33

Source Adminigration-Personnd Divisions of the DoF and PFDs, answer to questionnaires (2005).

Noate * Presntly, the AD has only one gaff member holding a mager degree in aguaculture working for aguaculture sub-sector.
Anahea gaff membe of the AD also holding a mager degree in aquaculture is now the assigant of Director of the DoF. ** KS
Kampang Soeu, KP, Kampat, PV, Prey Veng and TK, Takeo province

coursss at AIT for the lagt ten years during its project implementation period.
Surprigngly, most of them have left the DoF for 1O or NGO work (Table 1.6). Most
people who do remain depend on salary supplements from projects for survival. What is
the future of fisheries sector in Cambodia?

Qualifications and sKills of Provincial Fisheries Division (PFD) Staff (including the four
target provinces of FAIEX) are very low comparing to those of the DoF staff (Table
16). Mot of the PFD staff have never followed any vocational or technical school. As a
result, the saff do not have enough knowledge and technical skills to carry out and
ometimes to undersand extension works. This leads to extension services are not
satidactorily delivered.

Law and regulation: The Chapter 10 of the new Fisheries Law (draft) describes
aquaculture management comprehensively. The following inland aguaculture operations
require permission of the Fisheries Administration, namely the DoF at present:

1. A pond or a combination of ponds with a total area larger than 5,000 m?

2. A pen or acombination of penswith a total area larger than 2,000 m?

3. A cage or a combination of cages with a total area larger than 15 m?
Therefore aguaculture carried out in small-scale ponds is not required permission but
operators shall regiger into the Aquaculture Statistic Book by officers of the Fisheries
Administration.



As far environmental aspect, the new Law (draft) indicates that all aguaculture
opaations shall maintain the quality of land, water, aguatic biodiveraty and
environment, and permisson of Fisheries Adminigration is required for importing fish
ssis far aquaculture after quality contrad by the laboratories.

As far gock enhancement activities for inundated rice fidds, the new Law allows
family-scale fishing at anytime in the open access area without permisson (Chapter 7 of
the new Law). This is indifferent fram the current regulation (FIAT-LAW on Fishery
Managament and Adminigration, 1937).

145 National development plan and strategy

The longterm vison of the Government of Cambodia is to creste a cohesve and
advanosd country, free from the grip of poverty and illiteracy. The long-term drategy to
achieve this vison is the Government's Triangle and Rectangular Strategy. The
Govanmatt's poverty reduction goals are envisoned in the TriangleRectangular
Srategy, the medium-term Second Five-Year Socioeconomic Development Plan 2001-
2005 (SEDPII): National Economic Gromth and Poverty Reduction Strategy and the
National Poverty Reduction Strategy 2003-2005 (NPRS).

SEDFII and NPRS focus on three national deveopment objectives in the context of
broeda governance rfarm and poverty reduction Srategies

- Eoconomic growth that is broad enough to include sectors from which the poor
derivealiveihood,;

- Sodal and aultural development;

- Sudainable use of naturd resources and sound environmental management.

The fisheries sector plays an important role in the food security and the national
econamy of the country and therefore contributes dgnificantly to the national
devdogpment objectives.

The vison of the fisheries sector as described in the Fisheries Devdlopment Action Plan
2005 - 2008 (FDAP, November 18, 2004) (DoF, 2004b) is that " Ensuring the supply of
fih and fishery products will kegp pace with increasng demands to safeguard the
nutritiond gandards and the socdal and economic wel-being of communities
depending on fisheries for ther livelihoods' .

The god of the fisheries sector as destribed in the FDAP is to maximize the
oontribution of fisheries to the achievement of national deveopment objectives,
expedally those reated to improving rurd livelihoods of the poor, enhancng food
surity and the sugtainable development and equitable use of the fisheries resource
bas

The Department of Fisheries recognizes both the condraints and the potential of the
sdtor, and is committed to ensuring that its contribution to the national development
objetives is maximized. The overall goal of the FDAP takes into account the wider
palicy framenork defined by SEDPII, NPRS, and the TriangleRectangular Strategy.
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Improving Livelihood of Rural Poor People through Rural Aquaculture Development is
of the six high priority areas defined in order to achieve the goal of the DoF' s FDAP.
The overall objectives are to improve food security and nutrition and farm income
through small-scale aquaculture development in Cambodia. To achieve the overall
objectives, the specific objective isto introduce and identify the appropriate aquaculture
technologies for different farming systems.

This FDAP is a continuing process from the current Second Five-Year Fisheries Sector
Devedopment Plan (2001-2005). The plan is divided in two parts, which are described as
follows.
1. Short-term actions (one year, 2005)
- Continuing the introduction of appropriate small-scale aquaculture technologies
for different farming systems such as
o Fish pond culture integrated with livestock.
o0 Fish culture integrated with rice (i.e. rice-cum-fish culture).
- Continuing the implementation offish farmer meets' and exchange activities.

2. Medium-term actions (2 to 3 years, 2006-2008)
- Deveoping local fish hatcheries in collaboration with farmers.
- Developing aquaculture training methods and extension materials.

146 Past and present aquaculture project/assistance

Recognizing the potential role of aquaculture in subsistence farming, many NGO's and
donor's funded development projects began promoting freshwater small-scale
aguaculture in rural Cambodia in the late 1980s (Table 1.7). The activities of these
proeds include (1) transferring aquaculture technologies (knowledge) to farmers
through training and demonstration, (2) supporting the establishment of provincial level
fish seed production stations and also supporting these stations to carry out extension
services, (3) promoting private hatcheries (i.e. small-scale village fish hatchery), (4)
building capacity of governmental fisheries gaff, and (5) in some cases supporting on-
fam and on-gation research activities. However, most of these development projects
took pin-point approach in which cooperation is focused on specific subject and the
covering aress are specified to limited number of villages. Furthermore, many major
projects have terminated the activities in recent years or could not expand the activities

(Table 1.7).

15 Methodology for target areas identification

The abundance of wild fish, which influences the economics of fish culture
devdopment, varies with season and geographic location. A methodology to identify
aress with high potential for fish culture development was targeted by FIAEP in
Kampong Speu, Kampot, Prey Veng and Takeo provinces. The methodology based on
fish abundance, and bio-physical and socio-economic criteria is described below.

A dex review of natural resources was the firg activity conducted to identify target
aress with higher potential for aguaculture development based on maps of rice
ecosystems, water bodies, land-use, and other information. The small-scsale aquaculture



Table 1.7 Summary of past and on-going NGO's and donor’s funded development projects on small-scale aquaculture in rural Cambodia (September 2005).
Project area

| implarmenting Funding Name of the Majer nctily Project peviodbudgel Sile for research | Collaboration
|@ngoing projects
A It ol fish species in USS 2.6 millon for 6 years  |CCFRS ang
MRC DANIDA ABS Cambaodia, Laos, Thadland and Vietnam. In Cambodia, from 2000 to 2005 (Phase  |BFSPRS L] = L DoF, MRC, AIT/
ressarch and developmunt, 1}, Phasae II. 2006-2007 AARM
DDADFID, Technical and of ty Tual Krasang
SAD [EU, Oxfam US, |SCALEFLDO|fish sead production network Since 1991 (continue) Flaharies Station = " DoF
NZ Gow,
Smal-scabe aquacuiture development as a part of Phase | (1994.97), Phase
FAD LN nafural resource managament program. Suppor for 11 {1998-2000), Phasa il * = u * |Batambang DoF
of farmer's associabon (2002-2005)
CRS Smail-scale aquacullure development Continue = DoF, AITIAARM
APHE DA AusAlD Fish seed producton al Chhouk Fisheres Staton Since 2000 bil date ® DioF DAFF
GTZ IFSP Small-scale sinca 2002 til date " I(ulw_! Thom |DoF, DAFF
FHI Smail-scale | Since 2003 bl data * DAFF
Fishnished projacts,
of l-gcibe a BUPPOAngG Core Sinco 1893 and Phase il SEAFDEC, SEILA
AIT DoF, SIDA, AARM farmars to be fish seed producers, supporting from 2001-2004: USS 0.4 " ® ®x  |Phnom Penh, MRCIAIMS,
DAMIDA rustural fish stock anhancement wsing community fish million Praah \Vihear PRASAC
refuge ponds and bulding small-scale hatcheries al
PLAS and RUA. It has formufated a new phase (2005
2008) and adreacty submittad 1o SIDA for granting.
(Word Bank Suppord for ressarch facites and equipments and Since 2001 for 3 years, |BFSPRS * Daf
research of indiganous fah species {npprox. LSS 1 million
DXFAM ‘Small-scale aquacullure 85 & food security messsure Sinca 1991 3 2004,
PADEK NOHIS of remole wres, Support for kil it i |BESPRS
FOS on-slation and on-farm research, and beikd capacity of BFSPRS in 2002 and = = " = | DoF
fisheries stafl and supenvise sludents' thases. aguaculiure extantion in
It is planning to formutabs a new phase from 2005 - 2004
2008, sithough datails are nol detarmined
Examinaton of aquaculiure polnatial using GIS in
MRC DANIDA READ Cambodia and Vielnam, Establishment of smal-scale 1998-2001, LSS 1.95 mi, = Ll = MRCIAMS
halcherias and on-farm research
PRASAC EU PRASAC | Small-scale aquaculure devalopment as & measure of 1995-2003 = " L = = AITIAARM,
rural devalopment and buikling Prasaut F ishery Station PADEK
APHEDA | AusAID Conabruction of Chhouk Fisheries Station and 1993-2004 b " Battarnbang, DoF, DAFF
extonsion aclivities in 5 districts of Komgol Praah Vihsar
MCC Prostsion of credd with 2% interest. Assist digging of 19932003 " PADEK, WFP
fish ponds, bilding vilage halcheries and providing
sendces.
UNICEF UM CASD Tt of rural through snce 1986
srmal-scale aquaculiure
Smal-scae aquacuiture Bs a parl of rural development Pursat, Battam- | DoF, PADEK
CARERE UNDP Construction of Fisheries Stabons in Norhern Mid 19906 10 1999 = = bang, Bantasy-
peovinces ay
ADRA INZ Gow. Small-scale agupctl L) {Kompong Thom ‘W,PADEK
SEILA Small-scale aquaculture as a part of rural development AIT/AARM, PADEK
DoF, DAFF
CIDSE Smal-scale squacullure as o pad of rural development " |Komnpong Thom | Do, AITIAARM
LJICE Constructing Kompong Speu end Kaoeng Fahanes = = DaoF, JICE, PADEK,
Stabons |ATTIAARM

Source: So Nam & Nao Thuok (1999); Nao Thuok & Hav Viseth (2004); Consultations with AD and PFD staff (2005)




experiences, in Cambodia, of development projects funded by various NGOs and donors
were reviewed (See section 1.4.6, Table 1.7).

A sies of key informant interviews were conducted in each province, with the Digrict
Head, Digrict Agriculture Head, Commune Head, and Village Head. Other criteria
induding level of inundation, availability of wild fish, accessibility, population density
and ather necessary socio-economic information were also considered.

Basad on the above reviewed primary and secondary information, some districts without
NGO's interventions wer e identified as target areas for aguaculture development, in each
province The provincial fisheries extension d<aff, in cooperation with the DoF
aquaculture extension gaff, have identified target communes to pilot FAIEX activities.
The criteria for selecting target communes, in each province, include:

- Less abundance of wild fish,

- Many poor farmers,

- Intereg of farmersin fish culture as an alternative livelihood,

- Rainfed lowland areas

- Accessibility (i.e. transportation/roads)

- Availability of household ponds for introducing fish culture,

- Availability of on-farm inputs for small-scale fish pond culture,

- Potential for selecting candidates of fish seed producing farmers,

- Availability of village refuge ponds for introducing community-based
management of natural fish stocks,

- Rurd development appreciated by local authority, and

- Security

Basd on the above set criteria, 16 targt communes for introducing small-scale
aguaculture and four target villages for introducing community-based management of
communa fish refuge ponds were selected and listed in Table 1.8. The commune and
village profiles were detailed in a separate report.

16 FAIEX provinces and target areas

16.1 Kampong Speu

Kampong Speu province is adjacent to the western boundary of Phnom Penh, the capital
dty of Cambodia (Fig. 11 and Fig. 1.4). While there is some industrial development
(particularly garment manufacture) in areas near to Phnom Penh, much of Kampong
Fau remains rural. Administratively, the province is split into 8 districts, 89 communes
and 1,319 villages. The province has a population of 0.688 million (0.327 million men
and 0.361 million women) in 2004 (Table 1.9). The average household size is 5.3.
Approximatey 25% of the total households are headed by female. The child population
(014 years) is approximatey 40%, while €ederly population (65+ years) is
approximatdy 4%. The population density is 98 people per km , which is higher than
the national average of 72 people per km .
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Table 1.8 Selected target areas for FAIEX activities in the four project provinces.

Province District selected Commune selected* Village selcted**
Kampong Speu  Basedth Kat Pkluk
Pheari Mean Chey Pheari
Phong
Kong Pisei Veal
Kampoat Chhuk Krang Sbov
Krang Snay Damnak Trop-
Dang Tong Ankor Meas Khang Cheung
Damnak Srokram
Prey Veng Ba Phnum Boeung Preah
Kampong Trabaek Chrey Samrong
Preah Sdach Lvea
Prey Veng Chea Khlang
Takeo Angkor Borel Ponley
Kiri Vong Angk Prasath
Tram Kak Trapeang Thum-
Khang Cheung
Trapeang Thum-
Khang Thoung
Trapeang Kranhung Prey Kduach

Note * 16 target communes where FAIEX is going to provide intensive small-scale aquaculture
extenson services, ** 4 target villages where FAIEX is going to implement activities on community-
basad fish refuge pond management.

According to the CIPS 2004 Report # 2 (NIS, 2005a), adult literacy rate is 71% (Male,
8% and female, 60%); 935%) of population in the age group of 10-14 years have
attended school, 68%) have not completed primary school, 73% of employed population
(Mae, 84% and female 63%) is literate people and 55% are unpaid family workers
(Male, 39% and female 69%) (Table 1.9). Approximately 89% have been employed in
agriculture sector (including fisheries and forestry), 6% in industry and 5% in services.
The poverty rate in Kampong Speu province is 18.18%, which is lower than the national
average of 36.1% in 1997 (Table 1.3).

Kampong Speu province has an area of 702,040 ha, of which 101,395.5 ha is rice paddy
land, comprising 92,878.0 ha and 6,685.4 ha, and 1,205.0 ha and 627.0 ha of wet season
rainfed and supplemental irrigated rice land, and full-irrigated and recession dry season
land, respectively (Table 1.9). The total production of wet and dry season rice is
45,291.1 tons (Average yield, 0.5 t/ha) and 1,032.6 tons (Average yield, 0.6 t/ha),
respectively.

According to the DoF Fisheries Statistics 2005, freshwater fish catch in Kampong Speu
province is 1,400 tons, mainly from rice fiedd and small water bodies (Table 1.10).
Aquaculture production has increased from 7 tons in 1992 to 40 tons in 2004. This
production, mainly from small-scale fish pond aquaculture, contributes approximately
3% to the total freshwater fish production. The number of ponds used for fish culture is
745 with a total area of 74,500 m® Six private (farmer's) hatcheries and one public



Table 1.9 Some basic socio-economic indicators in Kampong Speu, Kampot, Prey Veng and Takeo provinces (2004).

Indicator Kompong Speu Kompot Prey Veng Takeo
Total Male Female Total Male Female Total Male Female Total Male Female

1. Estimated population size (million) 0.688 0.327 0.361 0.575 0.278 0.297 1.025 0.489 0.536 0.890 0.430 0.460

2. Annual growth rate (1998-2004) (%) 2.0 - - 2.56 - - 1.04 - - 1.68 - -

3. Percentage of population by age group
0- 14 (children) 40.4 - - 40.9 - - 39.1 - - 39.5 - -
15-64 (economically age group) 55.9 - - 55.4 - - 56.8 - - 55.7 - -
65+ (the elderly population) 3.7 - - 3.7 - - 4.1 - - 4.8 - -
18+ (the voting age group) 51.9 - - 51.6 - - 54.0 - - 53.7 - -

4. Percentage of female-headed households 25.1 - - 31.2 - - 35.0 - - 41.3 - -

5. Density of population per km2 98 - - 127 - - 210 - - 250 - -

6. Average household size 5.3 - - 5.1 - - 4.6 - - 5.0 - -

7. Adult literacy rate 70.8 83.7 60 73.6 86.2 63.3 73.5 87.6 61.7 75 89.2 63.1

8. Education attainment (%)
None 1 - - 2 - - 3 - - 2 - -
Not completed primary school 66 - - 63 - - 66 - - 56 - -
Primary 24 - - 24 - - 23 - - 28 - -
Lower secondary 7 - - 9 - - 6 - - 11 - -
Secodnary/diploma 2 - - 2 - - 2 - - 3 - -
Beyond secondary 0 - - 0 - - 0 - - 0 - -

9. School attendance (%)
7-9 years old 77.7 77.8 77.6 83.2 81.4 85.1 88.2 88.9 87.5 86.7 86.6 86.8
10-14 years old 93.5 93.5 93.6 89.2 90.8 87.5 93.1 94.8 91.5 95.1 96.1 94.0
15-19 years old 48.7 59.2 37.7 48.2 59.9 37.2 47.6 58.5 35.7 61.8 69.9 52.9
20 - 24 years old 5.6 8.5 3.0 8.1 11.5 5.2 4.9 6.8 2.9 11.9 17.6 6.7
Total 59.0 62.8 55.2 60.0 65.3 54.7 62.5 66.3 58.5 66.6 71.3 61.7

10. Percentage of employed population in

each age group
7-9 years old 2.1 3.3 0.9 0.8 0.9 0.6 3.7 3.6 3.8 0.0 0.0 0.0
10 - 14 years old 21.3 22.7 20.0 15.4 16.2 14.6 14.9 14.5 15.2 1.8 0.9 2.8
15-24 years old 83.1 79.4 86.9 75.8 72.2 79.0 77.5 71.4 83.9 59.1 51.7 66.4
25 - 34 years old 98.6 99.7 97.6 99.2 99.3 99.1 97.7 97.8 97.7 97.5 97.8 97.3
35 - 44 years old 99.0 99.3 98.8 98.1 99.2 97.2 97.9 99.3 96.8 98.0 99.1 97.1
45-54 years old 97.5 96.2 98.3 98.2 98.6 97.9 98.1 99.3 97.3 97.2 98.1 96.6
55 - 64 years old 90.3 98.9 85.1 89.1 95.7 84.5 87.0 97.3 79.0 86.3 95.4 80.7
65+ years old 48.0 70.4 32.9 51.6 65.4 42.8 43.0 57.7 32.2 50.8 68.4 37.6
Total 7+ years old 68.1 67.3 68.8 64.8 62.9 66.5 65.7 63.5 67.7 58.2 55.2 60.8
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Table 1.9 Continue.

Indicator Kompong Speu Kompot Prey Vang Takeo
Total Male Female Total Male Female Total Male Female Total Male Female
11. Percentage of employed population by
literacy
Literate 73.0 84.0 63.0 74.0 86.0 65.0 75.0 87.0 65.0 75.0 88.0 64.0
lliterate 27.0 16.0 37.0 26.0 14.0 35.0 25.0 13.0 35.0 25.0 12.0 36.0
Primary or lower 87.0 82.0 93.0 84.0 81.0 87.0 89.0 86.0 93.0 81.0 75.0 88.0
12. Percentage of employed population by
sector
Agriculture, Fisheries and Forestry 88.7 - 85.8 - - 89.1 - - 83.8 - -
Industry 5.7 - 2.8 - - 2.3 - - 3.9 - -
Services 5.6 - 11.5 - - 8.6 - - 12.3 - -
13. Percentage distribution of employed
population by main employment status
Employer 0.2 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0.2
Paid employee 8.3 8.9 7.9 5.1 8.1 2.6 5.3 8.1 3.0 5.8 9.9 2.5
Own account worker 36.2 52.1 22.8 41.7 56.8 29.2 42.2 57.4 29.5 45.5 55.2 37.6
Unpaid family worker 55.3 38.7 69.0 53.0 35.0 67.9 52.3 34.3 67.2 48.3 34.5 59.5
Other 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.1
14. Wet season rice land (ha)
Rain-fed rice land 92,878.0 - 102,471.1 - - 181,519.4 - - 144,157.1 - -
Supplemental irrigated rice land 6,685.4 - 10,254.9 - - 16,260.0 - - 19,553.1 - -
15. Wet season rice production
Total (mt) 45,291.1 - 135,768.8 - - 187,087.8 - - 197,377.5 - -
Yield (mt/ha) 0.5 - 1.2 - - 1.0 - - 1.2 - -
16. Dry season rice land (ha)
Full-irrigated dry season rice land 1,205.0 - - 7,140.0 - - 63,509.3 - - 59,945.5 - -
Recession dry season rice land 627.0 - - 3,332.0 - - 2,785.5 - - 17,158.0 - -
17. Dry season rice production
Total (mt) 1,032.6 - 7,827.7 - - 150,588.1 - - 174,351.2 - -
Yield (mt/ha) 0.6 - 0.8 - - 2.3 - - 2.3 - -
Source:

Cambodia Intern-Censal Population Survey 2004

Cambodia Intern-Censal Population Survey 2004, Report # 2: General Report at Provincial Level, 07

Cambodia Intern-Censal Population Survey 2004

Cambodia Intern-Censal Population Survey 2004, Report # 2: General Report at Provincial Level, 21

Saila Commune Database (CDC, 2005), wabsite

, Report # 2: General Report at Provincial Level, 05

- Kompong Speu Province (NIS, 2005a).
- Kompot Province and 23- Kep Province (NIS, 2005b).

, Report # 2: General Report at Provincial Level, 14- Prey Veng Province (NIS, 2005c).

: www.saila.org

- Takeo Province (NIS, 2005d).
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Fig. 14 Map of Kampong Speu province.

(government's) hatchery, namdy Kampong Speu Fisheries Station, condructed by JICE
produced 820,000 fish fry in 2004. In recent years PADEK, AIT and PRASAC have
terminated the small-scale aguaculture activities in Kampong Speu and only SAO il
continues such activitiesthere (Table 1.7).
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Table 1.10 Fisheries and aquaculture production in four FAIEX provinces

__Caphurs fisharias Frashwatar fish pond aquaciiture  Total fry No. hatchery Freshwatar fish cage aquacuiture Total fish

Provinca Frashwater Marine Mo pond Pond area  Production  produced Privats Pubic No. cage cage amsa Production  production
{tonh o) {No.} {m2% o) o, (Farmer; (Government (Mo im2; (1] fon)

Mormpong Speu 1,400 na 745 74,500 40 820,000 L ] Q 1,440
Kompot 5,500 5,560 1257  180.000 210" 130,000 1 a L+ a 11,600
Pray Veng 12,000 fia 1,282 282,000 380 1,938,000 B 1 ol 2352 130 12.5%0
Takeo 10.500 ] 2.230 372 BO0D . EM 2 003,000 8 1 o 280 20 11,815
Bawrce Dof Fatenes Statatcs D08 Phnom Penh Camoocs
bt * Mot mciucing 20 e of shvmg pand and 32 ore of ofher Farne Pl cage aquaciens poducion 0 Kampad prownce
1.6.2 Kampot

Kampa province is located 148 km southwest of Phnom Penh. It borders Kampong
Spau in the north, Gulf of Thailand in south, Takeo in the eas and Koh Kong in the
wed (Fig. 11; Fig. 15). Adminidrativey, the province is Fplit into 8 didricts, 92
communes and 477 villages. The province has a population of 0.575 million (0.278
million men and 0.297 million women) in 2004 (Table 1.9). The average household sze
is 5.1. Approximatey 31% of the total households are headed by female The child
population (0-14 years) is approximatdy 41%, while dderly population (65+ years) is
approximatdy 4%. The population densty is 127 people pe km , which is higher than
the national average of 72 people per k.

Acocording to the CIPS 2004 Report # 2 (NIS, 2005a), adult literacy rate is 74% (Male,
8% and female, 63%); 89.2% of population in the age group of 10-14 years have
attended school, 63% have not completed primary school, 74% of employed population
(Male, 8% and female 65%) is literate people and 53% are unpaid family workers
(Male, 35% and female 68%) (Table 1.9). Approximatdy 85% have been employed in
agriaulture sector (incdluding fisheriesand foregry), 3% in indudry and 11% in services.
The poverty rate in Kampat province is 1867, which is lower than the national
average of 36.1% in 1997 (Table 1.3).

Kampat province has an area of 487,300 ha, of which 123,200 ha is rice paddy land,
comprigng 102,471 ha and 10,255 ha, and 7,140 ha and 3,332 ha of wet season rainfed
and supplemental irrigated rice land, and full-irrigated and recesson dry season land,
respectively (Table 1.9). The total production of wet and dry season rice is 135,769 tons
(Averageyidd, 12 t/ha) and 7,828 tons (Average yield, 0.8 t/ha), respectively.

According to the DoF Fisheries Statigics 2005, freshwater fish catch in Kampat
province is 5,500 tons, mainly fraom rice fidd and samall water bodies, and marine fish
catch 5,980 tons (Table 1.10). Aquaculture production has increased rapidly from 31
tons in 1992 to 210 tons in 2004. This production, mainly from small-scale fish pond
aquaculture, contributes approximatey 2% to the total freshwater fish production. The
numbe of ponds used for fish culture is 1,257 with a total area of 180,000 m? One
private (farmer's) hatchery and one public (government's) hatchery, namdy Chhuk
Fisheries Sation, congructed by APHEDA produced 700,000 fish fry. In recent years
PRASAC and APHEDA (extenson) have teminated the small-scale aguaculture
activities in Kampot. However, APHEDA continues providing support for fish seed
production at Chhuk Fisheries Station. Othe on-going development projects of small-
scale aquaculture are funded by GTZ and FHI (Table 1.7).
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Fig 15 Map of Kampoat province-

16.3 Prey Veng

Prey Veng province in southern Cambodia is located 91 km east of Phnom Penh. It
barde's Kampong Cham in the north, Viet Nam in the south, Svay Rieng in the east and
Kandd in the west (Fig. 1.1; Fig. 1.6). Adminidrativey, the province is lit into 12
didrids 116 communes and 1,136 villages. The province has a population of 1.025
million (0.489 million men and 0.536 million women) in 2004 (Table 1.9). The average
househdd size is 4.6. Approximatdy 35% of the total households are headed by female.
The child population (0-14 years) is approximatdy 39%, while dderly population (65+
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Fig. 16 Map of Prey Veng province.

years) is approximatdy 4%. The population dengty is 210 peoEJIe pe km? which is
sgnificantly higher than the national average of 72 people pe km~.
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According to the CIPS 2004 Report # 2 (NIS, 2005a), adult literacy rate is 74% (Male,
8% and female, 62%); 93.1% of population in the age group of 10-14 years have
attended school, 66% have not completed primary school, 75% of employed population
(Male, 87 and female 65%) is literate people and 52% are unpaid family workers
(Mae 3®00 and female 67%) (Table 1.9). Approximately 89% have been employed in
agriculture sector (including fisheries and forestry), 2% in industry and 9% in services.
The poverty rate in Prey Veng is 53.14%), which is higher than the national average of
36.1% in 1997 (Table 1.3).

Prey Veng has an area of 470,930 ha, of which 264,074 ha is rice paddy land,
comprisng 181,519 ha and 16,260 ha, and 63,509 ha and 2,786 ha of wet season rainfed
and supplemental irrigated rice land, and full-irrigated and recession dry season land,
respectively (Table 1.9). The total production of wet and dry season rice is 187,088 tons
(Average yield, 10 t/ha) and 150,588 tons (Average yield, 2.3 t/ha), respectively.

According to the DoF Fisheries Statistics 2005, freshwater fish catch in Prey Veng is, in
total, 12,000 tons, comprising 2,500 tons from large-scale, commercial fishery (i.e.
fishing lots), 3,500 tons from family and middle-scale fisheries and 6,000 tons from rice
fidd fishery (Table 1.10). Aquaculture production has increased rapidly from 136 tons
in 1992 to 510 tons in 2004. This production is mainly from fish pond aquaculture
(75%), and another 25% comes from fish cage aquaculture. It contributes approximately
4% to the total freshwater fish production. The number of ponds used for fish culture is
1880 with a total area of 282,000 m? Eight private (farmer's) hatcheries and one public
(government’'s) hatchery, namely Bati Fish Seed Production and Research Station
(BFSPRYS), constructed by PADEK and World Bank/APIP produced 1,938,000 fish fry
to supply fish pond aquaculture. The fish seed species produced include two major
indigenous species such as silver barb and sutchi catfish, and four major exotic species
auch as common carp, slver carp, tilapia and mrigal. In recent years PADEK,
PRASAC, MCC and MRC/READ have terminated the small-scale aquaculture
activities in Prey Veng (Table 1.7). World Bank/APIP ended its rehabilitation of the
BFSPRS project in 2004, while PADEK terminated supporting BFSPRS in 2002.
However, MRC/AIMS project continues supporting research activities, reating to
broodgock management, inducing spawning, hatching and nursing of indigenous fish
pecies, till the end of 2007.

164 Takeo

Takeo province is located about 78 km southwest of Phnom Penh. It borders Kandal in
the northeast, Viet Nam in the south and Kampot and Kampong Speu in the west (Fig.
11; Fig. 1.7). Adminigratively, the province is split into 10 disgtricts, 100 communes
and 1,116 villages. The province has a population of 0.890 million (0.430 million men
and 0.460 million women) in 2004 (Table 1.9). The average household size is 5.0.
Approximatey 41% of the total households are headed by female. The child population
(0-14 vyears) is approximately 40%, while ederly population (65+ years) is
approximatdy 5%. The population density is 250 people per km? which is significantly
higher than the national average of 72 people per km?.
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Fig. 17 Mgp of Takeo province.

Acoording to the CIPS 2004 Report # 2 (NIS, 2005a), adult literacy rate is 75% (Male,
8% and female, 63%); 95.1% of population in the age group of 10-14 years have
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attended school, 56% have not completed primary school, 75% of employed population
(Mae 8% and female 64%) is literate people and 48% are unpaid family workers
(Mde 3% and female 60%) (Table 1.9). Approximatey 84% have been employed in
agiaulture sector (induding fisheries and forestry), 4% in industry and 12% in services.
The poverty rate in Takeo is 12.22%, which is dgnificantly lower than the national
average of 36.1% in 1997 (Table 1.3).

Teaken has an area of 369,120 ha, of which 240,814 ha is rice paddy land, comprisng
144,157 ha and 19,553 ha, and 59,946 ha and 17,158 ha of wet season rainfed and
upplementd irrigated rice land, and full-irrigated and recesson dry season land,
respectivdy (Table 1.9). The tatal production of wet and dry season rice is 197,378 tons
(Averageyidd, 12 t/ha) and 174,351 tons (Averageyidd, 2.3 t/ha), respectively.

Acaoording to the DoF Fisheries Statigtics 2005, freshwater fish catch in Takeo is, in
tata, 10,800 tons, comprisng 1,300 tons from large-scale, commerdal fishery (i.e
fishing lots), 3,500 tons from family and middle-scale fisheries and 6,000 tons fram rice
fidd fishery (Table 1.10). Aquaculture production has increased rapidly from 60 tonsin
192 to 815 tons in 2004. This production is mainly from fish pond aquaculture
(975%), and ancthe 25% comes from fish cage aquaculture It contributes
approximatey 7% to the total freshwater fish production. The number of ponds used for
fish aultureis 2,230 with a total area of 372,600 m? Eight private (farmer's) hatcheries,
previoudy supported by AIT/A ARM project and one public (government's) hatchery,
namdy Ksoeung Fisheries Sation, condructed by JICE and technically supported by
AIT/AARM produced 2,003,000 fish fry to supply fish pond aquaculture The fish seed
goedes producad indude slver barb, common carp, siver carp, tilapia and mrigal. In
recat years AIT/AARM and MRC/READ projects have terminated the small-scale
aguaculture activities in Takeo (Table 1.7). FAO is going to terminate its small-scale
aquaaulture deveopment activities by the end of this year. However, MRC/AIMS
prged continues supporting on-farm research, i.e. the promation of on-nurseries and
hatcheries of Mekong indigenous fish species.

17 Comprehensive household baseline survey

171 Survey purpose
The spedific purposes of this basdine survey were

1 To identify objectivdy verifiable indicators for monitoring and evaluation
(M&E) of the FAIEX activity;

2. To obtain basdine information on socio-economics of pond owning households
and currently practisng aquaculture or with potential to practice aguaculture
(induding gender role) in the FAIEX target aress i.e the four provinces of
Kampong Speu, Kampat, Prey-Veng and Takeo (Fig. 1.1); and

3. To prepare Commune and Village Prdfiles of the FAIEX target communes and
villages. The prafilesreport is made in ancther sparate volume.
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1.7.2 Survey target areas and target households and key informants

FAIEX has initially selected four communes where the FAIEX is going to provide
intendve small-scale aquaculture extension services and one village where FAIEX is
going to implement activities on community-based fish refuge pond management in
each FAIEX target province. Hence a total of 16 communes and 4 villages were initially
sected to gart FAIEX activities (see the details in Table 1.8).

Individual interview with rura households was conducted in two selected communes
out of the four target communes mentioned above in each FAIEX target province. The
two selected communes wer e located in two geographically and topographically distinct
didgrics in each FAIEX province. In total, eéight communes were selected from the four
FAIEX provinces for conducting individual interview (Table 1.11).

Table 111 Targe communes and villages for individual and group interview.

Individual Commune Village group
Commune/Village interview  group interview interview

1. Kampong Speu province

Ka Pkluk (Boseth district) X
Phcari Mean Chey (Boseth district)

Phong (Boseth district)

Veal (Kong Pisei district) X
Phcari (Pheari Mean Chey commune) X

xX X X X

2. Kampat province

Krang Sbov (Chhuk district)

Krang Snay (Chhuk district) X
Ankor Meas (Dang Tong district))

Damnak Sokram (Dang Tong digtrict) X
Damnak Trop Khang Cheung (Krang Sany commune) X

X X X X

3. Prey Veng province

Bocng Presh (Ba Phnom district)
Chrey (Kompong Trabek district)
Lvca (Preah Sdach digtrict)

Chca Khlang (Prey Veng district)
Samrong (Chrey commune) X

X X X X

4. Takeo province

Ponley (Ankor Bore district) X
Angk Prasath (Kiri Vong district)

Trapeang Thum Khang Cheung (Tram Kak district) X
Trapcang Thum Khang Thoung (Tram Kak district)

Prey Kduach (Trapeang Kranhung commune) X

xX X X X

Sratified random sampling was conducted in villages with sufficient ponds. Where
there were insufficient ponds, all households with ponds were selected for the survey. In
each commune, at least 20 currently practisng small-scale aguaculture households
namdy aquaculture or fish culture farmers and at least 20 non-practising aquaculture
households namely non-aquaculture or non-fish culture farmers were selected and
interviewed. Of the non-fish culture farmers 50% are having intension to dart
aguaculture activity in this short coming season and 50% do not have intention to gart
aquaculture activity thisyear. Therefore, a total of 327 households were selected, i.e. 84
fran Kampong Speu, 80 from Kampot, 80 from Prey Veng and 83 from Takeo
(Appendix 3). A gandard questionnaire was developed, pre-test, revised and used for
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the survey during Augus and November 2005. The quettionnaire survey format was
attached as Appendix 5.

Graup interview (i.e. discussion) with key informants was conducted in all the 16 target
communes and 4 villages of FAIEX. A total of 20 meetings were held in the communes
and villages, i.e. one meeting in commune or village. The key informants participated in
each meeting incdluded commune chief, commune council member, commune secretary,
village chidf, fish seed producdng farme and dder (a total of at least five particpants)
(Appendix 4). A dandard quegtionnaire was developed, preted, revised and used for
the survey during Augus and November 2005. The questionnaire survey format was
attached as Appendix 6.

In addition, this survey involved braingorming sessons with the daff of the
Aquaculture and Planning Divisons of DoF and the daff of Provindal Fisheries
Divisons of Kampong Speu, Kampat, Prey Veng and Takeo.

1.7.3 Data collection

This basdine survey conddered three mgor types of data, which were brigfed as
follows

1. Secondary data (i.e. available literature) was collected on natura environmental
conditions socio-economic characterigics, fisheries adminigration and the importance
of fisheries and aquaculture devdopment dtuation in Cambodia as a whole and in the
faur FAIEX provinces (see the above sections).

2. Fidd survey data collected by conducting individual interview with 320 rura
housshdds induded household demographics fam gze and land use pattern,
househdd rice consumption patterns ownership of assets, household economic profiles,
househdd capture fisheries Stuation, pond characterigtics, reasons for culturing and
discontinuing fish culture and household fish consumption patterns.

3. Fidd survey data for preparing commune and village profiles collected by conducting
gaup interview with key formants induded geographical conditions, trangportation and
accessbility, demography, basc economic datus and freshwater aguaculture
devdagpment of the 16 communes and 4 villages.

174 Data analysis

Daa collected from individua interview were checked for accuracy before being
entered onto computer's in the database software programme Exce®. Outliers, missng
data and ather data problems were checked before the data wer e analysed usng Exce®
and dmple datigical tools induding means dgandard deviations, maximums,
minimums percentages, and frequency digribution. Households with ponds were the
unit of analyss. Analysis was done by province The survey results are presented in the
next chapters
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CHAPTER 2 HOUSEHOLD AND FARM CHARACTERISTICS

2.1 Demographic profile of households

Househdd size affects the need for fish and ather animal protein and the availability of
labour for farm activities, induding fish culture The numbe of household members
rangad fram 2 to 11 in the four provinces. Average household sze varied fram 4.9 in
Kampa to 6.1 in Kampong Speu province, with an average of 5.6 for the total sample
(n=327) fram the four provinces (Table 2.1), which is dightly higher than the national
figure of 5.0 reported for rurd areas (NIS, 2004). Mog of the households (> 90%) had 3
- 9 membersin each surveyed province, while only 36% had more than 9 membersin
Kampong Speu and 15% in Kampaot. Respondents reported that all of ther household
membea swer e hedlthy.

Table 21 Houschold sze

Kampong Speu Kampot Prey Veng Takeo
Description (N=84) (N=80) (N=80) (N=83)
No. %  No. % No. % No. %
<3 2 2.38 5 6.25 3 3.75 5 6.02
3-5 34 40.48 46 57.50 40 50.00 28 33.73
6-9 45 53.57 28 35.00 37 46.25 50 60.25
>9 3 357 1 12 0 0 0 0
Total 84 100 80 100 80 100 83 100
Average 6.10 4.88 5.49 5.80
Standard deviation 19 20 2.0 18

The percentage of woman-headed households was 14.1% of the total surveyed
housshdds (Table 2.2), which is dgnificantly lower than the nationa figure of 29
(Table 1.1). The proportion of female-headed households was 11.9%, 21.3%, 10.0 and
133 in Kampong Speu, Kampoat, Prey Veng and Takeo provinces, respectively. Thelow
propartion of femaleheaded households in the sample is probably because male
housshdd members generally condruct ponds meaning that a sample of pond owning
housshdds is likdy to be biased towards male household members Labour
requirements far pond condruction may be an important barrier to participation of
women in aquaculture

The age didribution of household heads was samilar for the four provinces with
gopraximatdy 95% of household heads and thar spouses being of working age or
bewemn 18-60 years old. Each surveyed province had the highes proportion of
househdd heads between 30 and 50 years (Table 2.2). Kampong Speu province with the
larges mean household size (6.1) also had the highest proportion of household heads
bdow 30 years of age 18% compared to 14%, 11% and 11% for Kampot and Prey
Veng and Takeo provinces, respectively.
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Table 2.2 Age digtribution of household heads

Male Female Tota
Age
Province group Number %  Number % Number %
Kampong Speu <30 11 1310 4 476 15 17.86
30-50 41 4881 4 476 45 53.57
51-60 20 2381 1 119 21 25.00
>60 2 238 1 119 3 3.57
Tota 43.14 74 88.10 10 11.90 84  100.00
Kampoaot <30 10 1250 1 125 1 13.75
30-50 42 52.50 13 16.25 55 68.75
51-60 8 10.00 0.00 8 10.00
>60 3 375 3 375 6 7.50
Taotal 40.65 63 78.75 17 2125 80  100.00
Prey Veng <30 9 1125 0 0.00 9 11.25
30-50 40 50.00 5 625 45 56.25
51-60 21 26.25 3 375 24 30.00
>60 2 250 0 000 2 2.50
Total 43.63 72 90 8 10.00 80 100
Takeo <30 8 964 1 120 9 10.84
30-50 40 48.19 7 843 47 56.63
51-60 18 21.69 3 361 21 25.30
>60 6 723 0 0.00 6 7.23
Total 45.84 72 86.75 11 1325 83  100.00

The age distributions of male and female household members were generally smilar
(Table 2.3). In Kampong Speu, Kampot and Takeo the male to female ratio was nearly
egual, though there were dightly less males (46.5%) than females (53.5%) in Prey Veng
province (Table 2.3). Over 96% of household members were less than or equal to 60
years of age and moreover between 40-42% of household members were under 18 years
of age for the total four province sample.

Mog sampled households have young children, implying that both the labour force and
the demand for food and fish will increase significantly in the next one or two decades.
Approximatey 3% of household members were older than 60, so the availability of
senior household members to assist with fish culture and pond management is limited.

2.2 Education

Educational background affects ability of household members to search for and to take
advantage of new income earning opportunities. The majority of household heads were
literate, i.e. could read and write to a degree and had varying degrees of education.
Literacy rates of household heads were 89, 94, 96 and 95% in Kampong Speu, Kampot,
Prey Veng and Takeo provinces, respectively (Table 2.4), which is much higher than the
national average of 72%, reported for the rura areas of Cambodia (Table 1.2). Pond
owning households may be better off economically and thus receive
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Table 2.3 Age digribution of household members (N=327)

Age Male Female Total
Province group Number % Number %  Number %
Kampong
Seu <13 65 129 52 104 117 233
13-17 39 78 44 88 83 165
18-30 8. 161 8 175 169 337
31-45 30 60 39 78 69 137
46-60 26 52 27 54 53 106
>60 3 06 8 16 1 2.2
Total 244  48.6 258 514 502 100.0
Kampot <13 57 119 64 133 121 252
13- 17 48 100 3B 73 83 173
18-30 65 135 60 125 125 26.0
31 -45 B 79 40 83 78 162
46-60 25 52 29 6.0 54 11.2
>60 8 17 12 25 20 4.2
Total 241 50.1 240 49.9 481 100.0
<13 43 113 47 123 90 236
Prey Veng 13-17 30 79 34 89 64 16.8
18-30 0 131 55 144 105 27.6
31 -45 28 73 32 84 60 157
46-60 21 55 30 79 51 134
>60 5 13 6 16 u 2.9
Tota 177 465 204 535 381 100.0
Takeo <13 52 126 43 104 95 231
13-17 36 87 35 85 71 172
18-30 57 138 54 131 11 269
31 -45 27 6.6 32 78 59 143
46-60 32 78 27 6.6 59 143
>60 8 19 9 22 17 4.1
Tod 212 515 200 485 412 100.0

gede education opportunities Approximatdy 65% of surveyed households was
illiterate, 19% of which was woman-headed households or 81% of which was man-
heeded households (data nat shown). While no household heads from Kampat and Prey
Veng provinces were educated beyond sscondary school/diploma level, 1% and 4% of
housshdd heads in Kampong Speu and Takeo recaived vocational training.

Table 24 Education of household heads

Kampong Speu Kampot Prey Veng Takeo Total

Education attainment (N=84; (N=8) (N=84) (N=84) (N=327)

No. % No. % No. % No. % No. %
No education 9 107 5 6.3 3 38 4 4.8 21 6.4
Primary School not completed 5 59 1 13 5 6.3 4 4.8 15 4.6
Primary School 1 48.8 39 488 3B 475 36 434 154 471
Lowe Secondary School 12 143 27 338 19 238 26 313 84 257
Secondary School/diploma 16 19.1 8 10.0 15 188 10 121 49 149
Vocational training 1 12 0 0.0 0 0.0 3 3.6 4 12
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2.3 Household occupation

An overwhelming majority (range = 89-98%) of household heads in the four provinces
reported rice farming as their main activity, with mostly cultivating one rain-fed crop
each year (Table 2.5). The remaining 6% of household heads considered animal raising,
fish culture, government officers (including teaching), daily labour and small trading as
thar main occupation. No household heads from the four provinces were primarily
fishermen. In Kampong Speu province 1% of household heads were primarily fish
farmes

Table 25 Occupation of household heads

Kampong Speu Kampot Prey Veng Takeo Total

Occupation N=84 N=80 N=80 N=83 N=327

No. % No. % No. % No. % No. %
Main occupation
Rice farming 75 89.29 78 97.5 75 9375 80 96.39 308 94.19
Animd raising 1 119 1 115 1 125 0 0 3 0.92
Fish culture 1 119 0 0 0 0 0 0 1 031
Local officer 5 5.95 1 125 3 3.75 2 241 1 3.36
Wage labour 2 2.38 0 0 1 125 0 0 3 0.92
gnall business 0 0 0 0 0 0 1 120 1 031

Secondary occupation

Rice farming 2 2.38 1 125 5 6.25 3 3.61 n 3.36
Animal raising 43 51.19 53 66.25 36 45.00 48 57.83 180 55.05
Fish culture 9 10.71 7 8.75 1 1375 15 18.07 42 1284
Local officer 2 2.38 0 0 1 125 0 0.00 3 0.92
Wagelabor 12 14.29 7 8.75 14 1775 2 241 35 10.70
gmall business 3 3.57 0 0 3 3.75 2 120 7 214
Vegetable grow 9 10.76 1 1375 10 125 12 1446 42 12.84
Other 4 4.76 1 125 0 0 2 241 7 214

A large number of household heads (55%) reported animal raising as secondary
occupation (Table 2.5). About 13%, 13% and 11% of household heads reported fish
culture, vegetable growing and daily labour as secondary occupation, respectively. The
numbe of household heads reported fish culture as secondary occupation was higher in
Takeo province (18%) than in Kampong Speu (11%), Kampot (9%) and Prey Veng
(14%).

2.4 Household income

Respondents reported sources of income as from on-farm and off-farm activities. The
household income was the money value of the produce from rice farming, animal
rearing, fish culture and vegetable growing, and cash value of salary of government
officers (including teacher), labourers (on-farm and off farm), remittance and small
business (including sellers) (Table 2.6). Average annual total household income in
Kampong Speu, Prey Veng and Takeo was nearly equal, though there was much lower
household income in Kampot province. While rice cultivation was the most important
household farming activity in terms of land area farmed and use of time (Table 2.5), rice
cultivation was only the main income sources in the four provinces (Table 2.6).
Livestock rearing was cited as the second main household income source in Kampot,
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Prey Veng and Takeo and was the third most important income source in Kompog Speu
province The second most important household income source in Kampong Speu
province was from labourers, reflecting some industry development in areas near
Phnom Penh. Very few people receive income from off-farm employment and when
household members migrate in search of work they seldom send regular remittances to
the household. Approximately 6-10%, 6-8%, 1-3%, 2-6% and 1-8% of total household
income was provided by vegetable growing, fish culture, remittance, government
officers and small business.

Average annual total household income for the four provinces was between Rid 2.1-3.6
million (overall mean = Rid 3.2 million), equivalent to US$ 517-899 (overall mean =
US$ 793). Higher income from rice cultivation compensated for low income from
livetock rearing in Takeo province. Average annua total household income was
highes in Prey Veng and lowest in Kampot (Table 26).

Table 2.6 Household income in US$ from various enterprises (N=327)

Description Kampong Speu Kampot Prey Veng Takeo

Rice farming 313 200 257 509
Animal raising 120 122 212 105
Vegetable growing 62 52 83 50
Fish culture 35 31 75 71
Labourer 232 60 159 92
Remittance 29 5 19 23
Local officer 51 8 55 28
Small business 22 40 39 u
Total 864 517 899 890

2.5 Type of house

House type is commonly used as an indicator of socio-economic status. All respondents
reported that they owned houses. Construction materials used for building a house
indicate its quality and whether a house is a permanent or temporary sructure.

Roof: About 73%, 69%, 53%) and 83% of houses in Kampong Speu, Kampot, Prey
Veng and Takeo, respectively, used tile as the roofing material, with an average of
about 69% for the total sample (Table 2.7). This figure significantly increased from the
national average of 32% for the rural areasin 1999 (NIS, 1999). Overall, about 14% of
the total surveyed households owned a house with thatch or palm leaf as temporally
roofing material, which declined from the national figure of 45% for the rural areas in
1990.

Table 2.7 House digribution by type of materials used for building roofs (N=327)

Kampong Speu Kampot Prey Veng Takeo Total

Type of material N-84 N=80 N=80 N=83 N=327
No. % No. % No. No. % No. %
Tile 61 726 55 68.8 12 525 69 81 227 694
Galvanized iron (tin) 1 131 8 100 24 30.0 10 120 53 162
Thatch or pam leaf 12 143 17 213 14 175 4 438 47 144




Wall: Table 2.8 shows that 68% of the surveyed households used plywood for outer
walls, which increased from the national figure of 35% for therural areas in 1999 (NIS,
1999). Highest number of households used temporal thatch or palm leaf for walls in
Prey Veng (51%) and lowest number in Kampong Speu (13%). Permanent materials
auch as galvanized iron (tin) was not used in Kampong Speu and Kampot provinces and
cement/brick was not used in Takeo province.

Table 2.8 House digtribution by type of materials used for building walls (N=327)

Kampong Speu Kampot Prey Veng Takeo Total
Type of material N=84 N=80 N=80 N=83 N=327
No. % No. % No. % No. % No. %
Cement/brick 3 3.6 1 1.25 4 5.0 0 0.0 8 25
Galvanized iron (tin) 0 0.0 0 0.0 2 2.5 2 2.4 4 12
Plywood 66 78.6 52  65.00 33 41.3 70 843 221 67.6
Thatch or palm leaf 15 12.8 27 33.8 41 51.3 1 13.3 94 286

Floor: Table 2.9 shows that 90% of the surveyed households used wooden planks or
bamboo grips for building floor, which is higher than the national average of 72% for
rurd areasin 1999 (NIS, 1999). Only 1% of the surveyed households used brick tile for
floors, 2% used cement and 7% used earth/clay.

Table 2.9 House digtribution by type of materials used for building floors (N=327)

Kampong Speu Kampot Prey Veng Takeo Total

Type of material N=84 N =80 N=80 N=83 N=327

No. % No. % No. % No. % No. %
Cement 4 4.8 0 0.0 3 3.8 0 0.0 7 2.1
Brick (i.e. tile) 3 3.6 0 0.0 0 0.0 1 12 4 1.2
Wooden plank 63 75.0 67 83.8 14 17.5 54 65.1 198 60.6
Bamboo grip 5 5.9 5 6.3 61 76.3 25 30.1 96 29.4
Earth/Clay 9 10.7 8 10.1 0 0.0 0 0.0 22 6.7

2.6 Source of lighting

The percentage of households using battery as the main source of lighting was similar in
Kampong Speu (92%), Prey Veng (94%) and Takeo (92%) provinces, though there was
dightly lower in Kampot (83%). Similarly, kerosene was nearly equally used as source
of lighting in Kampong Speu, Prey Veng and Takeo provinces and more used in
Kampat province (Table 2.10). Overall, about 74% of the total surveyed households

Table 2.10 Percentage distribution of household main source of lighting (N=327)

Kampong Speu Kampot Prey Veng Takeo

Source of light N=84 N=80 N=80 N=83
No. % No. % No. % No. %
Public ectricity 0 0 0 0 0 0 0 0
Gengator 5 6.0 0 0 0 0 3 3.6
Kerasne 59 70.2 70 875 52 65.0 62 74.7
Candle 9 10.7 3 3.8 2 25 14 16.9
Battery 77 91.7 66 825 75 93.8 76 91.6
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usd kerosne for lighting, which is dightly lower than the national average of 84% for
rurd households in 1999(NI'S, 1999). Only 6% of households in Kampong Speu used
gngaa to generate dectricity for lighting and no households used this source in other
three provinces.

2.7 Source of drinking water

All surveyed households were in rain-fed areas the availability of year round water
ources was arudal to the success of household livelihoods. In wet season, the mgjority
of the surveyed households (over 90%) in Kampong Speu, Kampot and Takeo
provincess used rainwater as the main source of drinking water, though there was a much
lover number of households used rainwater in Prey Veng province (46%). The most
impartant source of drinking water in Prey Veng province in both wet and dry seasons
wes from dug wdll, i.e. 100% of surveyed households used dug well for thar drinking
wate supply (Table 2.11). Numerous devdopment projects have supported the
condruction of wells (called dug wells induding hand tube wells and ring wells), so
wate sources are more plentiful than a decade ago. Thisreflects that a larger number of
the househalds in this 2005 survey usad dug wells as compared to the average numbe
of abaut 50% for rurd sector in 1999 (NIS, 1999). A small number of households were
udng ather sources of drinking water in wet ssason such as homestead ponds (18%,
3%, 0% and 8%), community ponds (5%, 3%, % and %) and lakesreservoirs (0%,
%, 0% and 1% in Kampong Speu, Kampat, Prey Veng and Takeo, respectivey).

Table 2.11 Main source of drinking water (N=327)

Kampong Speu Kampot Prey Veng Takeo
Drinking water N=84 N=80 N=80 N=83
ource No. % No. % No. % No. %
Wet season
Dug well 52 619 27 338 80 100 56 67.5
Rainwater 7 91.7 77 96.3 37 46.2 79 95.2
Homestead pond 15 179 26 325 0 0 7 84
Community pond 4 4.8 2 25 0 0 4 4.8
L akelreservoir 0 0 0 0 0 0 1 12
Dry season
Dug well 59 702 53 663 80 100 74 89.2
Rainwater 0 0 0 0 0 0 0 0
Homestead pond 22 262 25 313 0 0 10 121
Community pond 10 11.9 4 5.0 0 0 4 4.8
L akelreservoir 0 0 0 0 0 0 0 0

In dry season, the most important source of drinking water was dug well for the four
provinces (81%), followed by homestead (17.5%) and community (5.5%) ponds (Table
2.11). The lower number of households usng dug wells was compensated by the higher
numbea of households usng homestead ponds in Kampat province.
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Drinking water source ownership was smilar in all four provinces. Individual
households owned most ponds. Dug wells with potable water were generally considered
as a common property resource and were normally shared by several households.
Community ponds were public ponds, which are commonly used and managed by
villagers. Lakes or swamps and reservoirs were generally public property and the
aurrounding population shared water usage.

While distance to water sources was not a major problem, the availability of year-round
water and especially drinking water was problematic with most water sources drying up
during the dry season months of April and early May, before the arrival the monsoon
rans

2.8 Fuel used for cooking

Practically, all the surveyed households (100%) were using firewood as the main source
of fud for cooking in the four provinces (Table 2.12). Comparing this figure to the
national one for the rura sector in 1999 (NIS, 1999), there was no significant different.
A gnall number of households (Range = 1-5%, average = 3%) used charcoal for
cooking in the four provinces, which was dightly higher that the national average of
about 1% for the rura sector of Cambodia. No rura household used LPG or eectricity
far cooking and moreover cow dung was used in Prey Veng and kerosene in Takeo as
other sources of fud for cooking.

Table 2.12 Main source of fuel used for cooking (N=327)

Kampong Speu Kampot Prey Veng Takeo

Fud source N=&4 N=80 N=80 N=83
No. % No. % No. % No. %
Firewood 84 100.0 80 1000 80 100.0 83 100.0
Charcoal 4 4.8 1 13 1 13 3 3.6
Kerosene 0 0 0 0 0 0 2 24
LPG 0 0 0 0 0 0 0 0
Electricity 0 0 0 0 0 0 0 0
Cow dung 0 0 0 0 1 125 0 0

2.9 Toilet facility within premise

Types of household toilet reflect primary health and sanitation levels and also the socio-
economic status of households. Open toilet is a toilet not locating on the premises of a
farmhouse, meaning no toilet available at farmhouse, while closed toilet is a toilet built
on the premises of a farmhouse. Table 2.13 shows that 83%, 86%, 80% and 66% of the
aurveyed households in Kampong Speu, Kampot, Prey Veng and Takeo, respectively,
has closed toilets. Only 21% of the total surveyed households had open toilets,
indicating that the percentage of households who did not have toilet facilities appears to
have declined significantly from the national figure of 84% in 1999 for the rural areas
(NIS, 1999). The decreased number of open toilets reflects the development efforts of
governmental and non-governmental and international organizations during a decade
ago.
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Table 2.13 Percentage distribution of households by toilet facility (N=327)

Kampong Speu Kampot Prey Veng Takeo

Type of toilet N=84 N=80 N=80 N=83
No. % No. % No. % No. %
Open toilet 14 16.67 11 13.75 16 20.00 28 33.73
Closed toilet 70 83.33 69 86.25 64 80.00 55 66.27

2.10 Household durables and assets

Consumer durables: The only consumer or audio/visual durables owned by surveyed
househdds were televisons, DVD players, CD/VCD players, video players, radios and
caste players, despite few households having dectricity. The majority of consumer
durables were powered by rechargeable batteries or occasonally generators The most
common item owned by a large numbe of the surveyed households in the four
provinces was televison sets, with 73% in Kampong Speu, 66% in Kampat, 84% in
Prey Veng, 81% in Takeo and 76% in the tatal sample (Table 2.14). This figure is
gonificantly higher than the national average of 20% for the rurd areasin 1999 (NIS
1999). Extenson materials on " Small-scale aguaculture technology” should be available
on TV's program. The next two commonly owned items were radios and casste
players A amall numbe of households had DVD players, CD/N/CD players and video
players Only three surveyed household owned DVD players

Table 2.14 Household durable and asset (N=327)

Kampong Speu Kampot Prey Veng Takeo
Type of durable/ N=84 N=30 N=80 N=83
as No. % No. % No. % No. %
Audio/visual durable
Televison 61 72.62 53 66.25 67 83.75 67 80.72
DVD player 2 2.38 0 000 0 0.00 1 120
CD/VCD player 5 5.95 3 375 5 6.25 7 8.43
Video player 3 357 1 125 3 3.75 6 7.23
Radio 35 41.67 38 47.50 39 48.75 411 49.40
Casstte player 20 2381 19 2375 34 42.50 31 37.35
Transportation
Moatorbike 37 44.05 21 26.25 31 38.75 36 43.37
Bicycle 65 77.38 70 87.50 74 92.50 79 95.18
Production asset
Trador 0 0 0 0 0 0 0 0
water pump 19 2262 7 875 28 35.00 40  48.19
Fishing gear
Gill net 1 119 17 21.25 7 8.75 25 30.12
Cad net 12 14.29 10 1250 8 10.00 18 21.69
Hapa net 1 1.19 0 000 3 3.75 4 4.82
Fishtrap 28 33.33 8 10.00 10 12.50 12 14.46
Hook and line 19 22.62 20 25.00 15 18.75 37 44.58
Other 2 2.38 1 125 2 2.50 7 8.43




Transportation: Surveyed householdsin thefour provincesowned both motor bikesand
bicydes (Table 2.14). Bicycles, owned by 77%, 88%), 93% and 95% of househalds in
Kampang Speu, Kampoat, Prey Veng and Takeo provinces respectivey were by far the
mod important means of trangportation. These averages are higher than the national
average of 67% for the rura sector in 1999 (NIS, 1999). Around 44% % of households
in Kampong Speu owned a motorcycle, compared to 26%, 3% and 43% in Kampat,
Prey Veng and Takeo provinces, respectively.

Production assets. Although rice cultivation is the mogt important income generation
adivity in the four provinces (Table 25 and 2.6), no surveyed household owned a
tradtor. This reflects that rice cultivation is traditional and extensive usng animals (e.g.
ocow or buffalo) as the main force for ploughing (see section 2.11 for more details about
househdd ownership of these animals). This Stuation is gmilar to the one of the 1999
socio-economic survey (NIS, 1999). Around 23% of households in Kampong Speu
ownad awater pump, compared to 9% in Kampat, 35% in Prey Veng and 48% in Takeo
province

Fishing gears: Surveyed households in Takeo province owned the mog fishing gear
options and in Prey Veng province the least (Table 2.14). The surveyed areas were in
fish defiat areas well away from rivers and other larger natura water bodies and as a
reult only a small number of surveyed households in the four provinces owned gill
nets cag nets, hapa nets, fish traps or hooks and lines, i.e. on average 159% in Kampong
Say, 126 in Kampat, 11% in Prey Veng and 23% in Takeo. In Kampong Speu
province, only one surveyed household owned a gill net due to a lack of important
naurd water bodies in this province compared to the other three provinces.

2.11 Land holding and ownership

Land is the mog important asset of rurd households. The average tatal land holding of
X7 sampled households was 150 ha, with average land holdings of sampled
househdds in Kampong Speu, Kampat, Prey Veng and Takeo provinces of 149, 1.08,
168 and 1.74 ha respectivey (Table 2.15). The ratio of land per person was 0.24, 0.22,
031 and 0.30 ha person™ in Kampong Speu, Kampat, Prey Veng and Takeo provinces,
respectivdy, with the average of 0.27 ha person™ for the total sample. The least land
ownad was 0.10, 0.21, 0.15 and 0.12 ha in Kampong Speu, Kampat, Prey Veng and
Takeo respectivdy and the maximum area of land owned was 4.16, 3.00, 5.60 and 7.07
ha in Kampong Speu, Kampat, Prey Veng and Takeo respectively.

Paddy land was the mog important land type in the four provinces with 98% of
aurveyed households having paddy land, with the average holding being 126 ha
Average paddy land area was 1.31, 0.85, 1.44 and 144 ha for Kampong Speu, Kampd,
Prey Veng and Takeo respectivey. Houses were built on resdentia land with an
average area of 0.28 ha

Land tenure and ownership affects farmer mativation to invest time and money in long-
teem proects such as condruction of a fish pond on ther land. Surveyed households
owned 1036) of land holdings in the four provinces and there were no arrangements
medeto rent, borrow or share arop land.



Table 2.15 Household land holding (N=327)

Average area Sandard

Province Type of land Number (ha) deviation
Kampong Speu  Paddy land 80 131 0.79
Residential land 84 0.27 0.16

Total 84 149 0.88

Kampot Paddy land 80 0.85 0.60
Residential land 80 0.23 0.13

Total 80 108 0.70

Prey Veng Paddy land 78 144 0.90
Residential land 80 0.31 0.16

Total 80 168 0.96

Takeo Paddy land 83 144 115
Residential land 83 0.30 0.29

Total 83 174 129

Total Paddy land 321 1.26 0.86
Residential land 327 0.28 0.18

Total 327 150 0.96

The majority of surveyed households owning paddy land had 2.79 paddy plots per
household, with average number of paddy plots of 2.86 in Kampong Speu, 2.43 in
Kampoat, 2.86 in Prey Veng and 3.00 in Takeo (Table 2.16). Highest number of
households having 3-5 paddy plots was in Kampong Speu province and lowest in Prey
Veng province. Around 6% of the surveyed households for the four provinces had more
than five paddy plots.

Table 2.16 Number of paddy land plots

Kampong Speu Kampot Prey Veng Takeo Total
Description No. %  No. % No. % No. % No. %
Number 80 100 80 100 78 100 83 100 321 100.00
12 32 40.00 47  58.75 43 55.13 41  49.40 163  50.82
35 45 56.25 32 40.00 30 38.46 33 39.76 140  43.62
>5 3.75 1 125 5 6.41 9 1084 18 5.56
Average 2.86 243 2.86 3.00 2.79
Maximum 7 7 12 8 12
Minimum 1 1 1 1 1
Sandard D 140 118 189 179 160

If surveyed households had 2 or more than 2 paddy plots, those paddy plots would be
located at maximal and minimal distances from the house. Table 2.17 shows that around
70% of paddy plots were within a maximal distance of 1,000 m of the house. In Kampot
the mgjority of paddy plots were within 50-500 m of the house and in Kampong Speu,
Prey Veng and Takeo within 201-1,000 m of the house or greater than 1,000 m away.
Travd time to more distant land plots was not considered excessive or a problem by
households.
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Table 2.17 Distance to paddy land plots from the house (m)

Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Maximal distance to paddy plot
<50 1 125 4 5.00 3 3.85 3 3.61 n 343
50-200 12 15.00 26 3250 9 1154 12 1446 59 18.37
201-500 21  26.25 27 3375 19 2436 20 24.10 87 27.11
501-1000 23 28.75 12 15.00 21 26.92 17 20.48 73 22.79
>1000 23 2875 11 1375 26 3333 31 3735 91 28.30
Tota 80 100 80 100 78 100 83 100 321 100
Minimal distance to paddy plot
<50 17 21.25 46  57.50 12 1538 32 3855 107 33.17
50-200 46 575 28  35.00 30 3846 27 3253 131 40.87
201-500 15 1875 4 5.00 25 3205 13 1566 57 17.87
>500 2 25 2 2.50 1 1410 n 13.25 26 8.09
Tata 80 100 80 100 78 100 83 100 321 100

Approximately 92% of paddy plots were within a minimal distance of 500 m of the
house (Table 2.17). In Kampong Speu, Kampot and Takeo provinces the majority of
paddy plots were within 200 m of the house, while in Prey Veng the majority were
within 50-500 m of the house.

2.12 Livestock

Far mogt rurd households, large ruminants (i.e. cows and buffalos) are the next most
important assets after land. In the surveyed area, cows were the most important large
ruminants owned by households. Table 2.18 lists the livestock holding profiles and the
average number of livestock owned by households in the surveyed provinces. In
Kampong Speu, Kampot, Prey Veng and Takeo provinces 88, 90, 51 and 93% of
households (total average 81%) owned an average of 3.47, 2.88, 2.80 and 3.30 cows
(total average of 3.11). There were very few buffalos in the surveyed households. Three
households in Kampong Speu, thirteen households in Prey Veng and one household in
Takeo had 4.00, 223 and 2.00 buffalos pe houschold (total average of 2.06),
respectively. No household of the 80 surveyed households in Kampot province owned a
sngle buffalo. Pigs were important for household cash income and were owned by 73%
of the households surveyed. Around 65, 93, 60 and 72% of households in Kampong
Foeu, Kampot, Prey Veng and Takeo provinces respectively had an average of 2.75,
181, 258 and 2.38 pigs per household (total average of 2.38). Generally in rurd
Cambodia pigs are allowed to free range during the day and are only penned at night.
This strategy reduces the need for expensive feeding that is required if pigs are penned
day and night. As a reult, however, only limited quantities of pig manure were
available for other farm activities. Goats were not common livestock in the four
provinces as well as in other rura areas of Cambodia and were owned by only three
aurveyed households in Kampong Speu and no households in other three provinces
owned a single goat. Chickens were the most common livestock for both household
food and income and were owned by 95% of surveyed households. Around 91, 98, 95
and 96% of surveyed households owned an average number of 16.1 in Kampong Speu,
225 in Kampot, 159 in Prey Veng and 20.8 chickens per household in Takeo,
respectively. The proportion of households owning chickens and the average humber
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Table 2.18 Owner ship of livestock (N=327)

Province Animal No. of Avg.no. Maximum  Minimum Standard
type households  of animals deviation
Kampong Speu Buffalo 3 4.00 6 2 2.00
Cow 74 3.47 10 1 172
Pig 55 275 10 1 2.42
Goat 3 33.33 40 30 5.77
Chicken 76 16.08 50 2 12.78
Duck 23 1043 22 2 6.85
Kampot Buffalo 0 0.00 0 0 0.00
Cow 72 2.88 7 1 1.36
Pig 74 181 8 1 117
Goat 0 0.00 0 0 0.00
Chicken 78 22.53 100 3 14.43
Duck 55 1531 100 2 15.19
Prey Veng Buffalo 13 2.23 4 1 101
Cow 41 2.80 6 1 135
Pig 48 2.58 12 1 2.62
Goat 0 0.00 0 0 0.00
Chicken 76 15.95 80 1 14.70
Duck 20 8.45 30 1 7.98
Takeo Buffalo 1 2.00 2 2 0.00
Cow 77 3.30 10 1 1.70
Pig 60 2.38 10 1 2.04
Goat 0 0.00 0 0 0.00
Chicken 80 20.78 116 1 22.61
Duck 43 11.67 50 1 12.18
Total Buffalo 17 2.06 3 125 0.75
Cow 264 311 825 1 153
Pig 237 2.38 10 1 2.06
Goat 3 8.33 10 75 144
Chicken 310 18.84 86.5 175 16.13
Duck 141 11,47 50.5 15 10.55

owned was highes in Kampat province Chickens were also given free range to
scavenge and were only occasionally fed rice bran and broken rice. Approximatey 43%
of surveyed households owned 11.5 dudks pe household. The average number of ducks
owned was highest at 153 ducks per household in Kampat province (69% owning
ducks) followed by 104 in Kampong Speu (27%), 85 in Prey Veng (25%) and 117 in
Takeo (52%). Ducks were mare common again in Kampat than the other three
provinces both in teems of mean numbe of ducks owned and the proportion of
househdds with ducks The proportion of households owning ducks and the average
numbe owned was lowest in Prey Veng province. Ownership of ducks was srongly
linked with nearby water sour ces.

The number and type of livestock owned by a household sets the upper limit to the
amaunt of onfarm organic manure that is available The livesock rearing sysem
however, determines how much of the available organic manure can easly be collected
and used for integrated farming. Cow, buffalo and pig manure were collected in greatest
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quantities and used for rice fidd fertilization. Although sampled households owned
large numbers of chickens and ducks, because both were allowed to scavenge free
range the use of poultry and duck manure for rice was negligible. Only limited
quantities of this organic manure was used for other crops Penning animals to allow
mare convenient collection of organic wastes and the possbility of grester onfarm

integration involves greaster feeding cods that many poor rurd farme's in Cambodia
canna afford.

2.13 Money saving and debt

Traditionally the mgjority of rurd households of Cambodia do not save thar money at
bank, athough they have lots of money. In this survey around 90% of the total surveyed
househdds did not saving money at bank or home indicating that mogt households were
poar and therefore the correct target group far FAIEX. All (100%) surveyed households
in Kampong Speu province did not saving money, 99% in Kampat, 80% in Prey Veng
and 81% in Takeo (Table2.19).

Debt was found in some surveyed households. Approximatey onethird of surveyed
househdds had debt (Table 2.19). In Kampong Speu province 32% of surveyed
househalds had debt, in Kampat 24%, in Prey Veng 35% and in Takeo 3/6. Much of
the debt was used to pay for medicine, when a household member wasiill.

Table 2.19 Percentage: digribution of household by money saving at bank and dept

Kampong Speu Kampot Prey Veng Takeo

Money saving/dept N=84 N=80 N=80 N=83
No. %  No. % No. % No. %

Money saving
Saving 0 0 1 125 16 20.00 16 19.28
No saving 84 100 79 98.75 64 80.00 67 80.72
Debt
Dent 27 3214 19 2375 28 35.00 31 37.35
No debt 57 67.86 61 76.25 52 65.00 52 62.65

2.14 Rice consumption and production

12.14.1 Rice consumption

Rice and fish are the maingays of food security for most inhabitants in Cambodia. Al
arveyed households for the four provinces consumed averagdy 1636 kg of rice per
househdd pe year, with an average of 1,692, 1,360, 1,633, 1,847 kg in Kampong Speu,
Kampa, Prey Veng and Takeo provinces, repectively (Table 2.20). The ratio of rice
conumption per person pe year in Kampong Speu, Kampat, Prey Veng and Takeo
provinces was nearly equal, being 277, 278, 297 and 318 kg (average of 297 kg per
pasn pe year for the total sample). Over 86 of households far the four provinces
oonsumed 1,000-2,000 kg or greater than 2,000 kg of rice per household per year, with



Table 2.20 Household rice consumption (kQ)

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 84 100 80 100 80 100 83 100 327 100
<1,000 13 15.48 20 25.00 9 1125 9 1084 51 156
1,000-1,500 30 35.71 37  46.25 38 475 24 28.92 129 39.45
1,501-2,000 16 19.05 15 18.75 15 18.75 23 2171 69 211
>2,000 25 29.76 8 10 18 225 27 3253 78 2385
Average 1,691.9 1,360.1 1632.6 1,847.1 1,635.6
Sandard D 701.6 618.2 701.6 681.4 696.3

amilar proportions in Kampong Speu (85%), Prey Veng (8%%) and Takeo (8%0))
provinces and dightly lower proportion in Kampat province (75%). Around 16% of
households consumed less than 1,000 kg of rice pa household pe year.

2.14.2 Rice production

80 surveyed households or % in Kampong Speu, 80 ar 100%. in Kampat, 78 or 9%
in Prey Veng and 83 or 100% in Takeo produced at least one arop of rice. Over 1% of
aurveyed households in the four provinces produced only one crop of rice production
pe year (Table 2.21). The proportions in Kampong Speu (96%) and Kampat (94%)
were nearly egual, though lowest proportion was found in Takeo, 33% compared to
4% in Prey Veng province.

Oveall, only 2200 of surveyed households produced two crops of rice production per
year, with the highest proportion in Takeo (54%) and lowest in Kampong Speu (4%),
i.e. wet season rice (June - December) and dry season rice (January-May). Three crops
of rice production were produced in Takeo only. The infragructure of irrigation sysems
reflects the number of rice production crops

Table 2.21 Number of rice production crops per year

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 80 100 80 100 78 100 83 100 321 100
One 77 96.25 7% 9375 58 74.36 27 3253 237  73.83
Two 3 3.75 5 6.25 20 2564 45 54.22 73 22.74
Three 0 0 0 0 0 n 1325 u 343

Rice farming in Cambodia is mainly depending on rainfall. In good years with lots of
rainfalls farmers produced higher rice yidd (referred here as maximal yield or
production) and in bad years with little rainfalls farmers produced lower rice yield
(referred here as minimal yield or production).

Maximal rice production: Surveyed households produced an overall maximal rice
production of 2.87 tons pe household per year (Table 2.22) or 2.28 tonsha pe year,
based on average paddy area shown in Table 2.15. In Kampong Speu the rice
production was 2.39 ton or 1.82 tonsha pe year pe household, in Kampat 2.12 tons or
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249 tongha, in Prey Veng 2.74 tons or 1.90 ton/ha and in Takeo highest, 4.17 tons or
290 tongha. These figures are much higher than the provincial averages of 0.51 tongha
in Kampong Speu, 1.00 tons/ha in Kampot, 1.64 tongha in Prey Veng and 1.73 tongha
in Takeo (Table 1.9).

Around 10% of households produced less than 1 ton of rice per year per household,
40 produce 1-2 tons and 50% produced more than 2 tons (Table 2.22). Highest
proportion of household in Kampot produced less than 1 ton or within 1-2 tons of rice
ad lowest in Takeo. However, the proportion of households producing within 2.01-3
tonsor greater than 3 tons was highest in Takeo province and lowest in Kampot.

In good years, rice production per household was higher than rice consumption per

household for the four surveyed provinces (Table 2.20). Hence there was surplus of rice
production in good year.

Table 2.22 Household maximal rice production (ton/household/year)

Kampong Speu Kampot Prey Veng Takeo Tota
Description No. % No. % No. % No. % No. %
Number 80 80 78 83 321
<1 7 8.75 16 20.00 7 8.97 1 12 31 9.66
12 34 42,5 42  52.50 31 39.74 20 24.1 127  39.56
2.01-3 22 275 10 1250 18 23.08 26 3133 76  23.68
>3 17 21.25 12 15.00 22 2821 36 4337 87 2710
Average 2.39 11,12 274 4.17 2.87
Sandard D 143 198 181 33 2.39

Minimal rice production: Surveyed households produced an overall minimal rice
production of 1.91 tons per year per household (Table 2.23) or 1.52 tons/ha per year per
household, based on average paddy area shown in Table 2.15. In Kampong Speu the
rice production was 1.60 ton or 1.22 tons’ha per year pe household, in Kampot 1.67
tons or 1.96 tong/ha, in Prey Veng 1.32 tons or 0.92 ton/ha and in Takeo highest, 3.01
tons or 2.09 tonsgha. These figures are much dightly higher than the three provincial
averages of 0.51 tongha in Kampong Speu, 1.00 tongha in Kampot and 1.73 tons/ha in
Takeo and dlightly lower than another provincial average of 1.64 tons’/ha in Prey Veng
(Table 1.9).

Around 35% of households produced less than 1 ton of rice per year per household,
42% produce 1-2 tons and 23% produced more than 2 tons (table 2.23). The proportions
of households producing less than 1 ton of rice were similar in three surveyed
provinces, though lowest proportion was found in Takeo province. The proportions of
households producing 1-2 tons of rice in the four provinces were nearly equal. The
proportion of households producing greater than 2 tons of rice per year was highest in
Takeo (46%) and lowest in Prey Veng (13%).

In bad years, rice production per household was nearly equal to rice consumption per
household in Kampong Speu, Kampot and Prey Veng and higher than rice consumption



in Takeo province (Table 2.20). Hence there was no surplus of rice production in
Kampong Speu, Kampat and Prey Veng in bad year, while rice surplus was detected in
Takeo province in bath good and bad years as there is better infrasructure of irrigation
gygems in Takeo province compared to ather three surveyed provinces.

Table 2.23 Household minimal rice production (ton/year)

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 80 80 78 83 321
<1 31 38.75 36 45.00 33 4231 12 1446 112 34.89
12 3B 43.75 32 40.00 3B 4487 33 39.76 135  42.06
201-3 9 11.25 3 3.75 7 8.97 13 1566 32 9.97
>3 5 6.25 9 1125 3 3.85 25 3012 42 13.08
Average 1.60 1.67 132 3.01 191
Standard D 164 >07 104 271 2.07

2.14.3 Pesticide application for rice production

Araund 15% of surveyed households in the four provinces applied pegticide at an
average of 323 mi/ha for ther rice production after 2 to 3 months of trangplantation
(Table 2.24). Only one household in Kampong Speu and Kampat applied pegticide at
250 mi/ha and 450 ml/ha respectively, followed by 18% in Prey Veng at 222 mi/ha and
40% in Takeo at 369 mi/ha. Highest number of households using pegticide and highest
dose of pegticide was detected in Takeo province.

Table 2.24 Percentage didribution of households by pegicide application and its
amaunt (mi/ha)

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 80 80 78 83 321
No application 79 98.75 79 98.75 64 8205 50 6024 272 84.74
Application 1 125 1 125 14 1795 33 39.76 49 15.26
No. ml/ha No. mi/ha No. ml/ha No. ml/ha No. ml/ha
Average 1 250 1 450 14 222 33 369 49 323

2.14.4 Main purpose of rice production

Surveyed households had different purposes of rice production induding household
consumption, sdlling and both. The mogt important purpose of rice production was for
consumption in the four provinces, being 76% in Kampong Speu, 8% in Kampat, 76%
in Prey Veng and 58% in Takeo (average 74% for the tatal sample) (Table 2.25).
Araund 25% of households producing rice were for bath consumption and sdlling, with
highest proportion in Takeo (41%) and lowest proportion in Kampat (11%). Only one
househald in Takeo province produced rice for sdling. The price of rice varied from
300 to Rid 600 per kilo according to rice varieties and levels of its abundance
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Table 2.25 Main purpose of rice production

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. %  No. % No. %
Number 80 100 80 100 78 100 83 100 321 100
Consumption 60 75.95 71 8875 59 75.64 48 57.83 238 74.38
Sdling 0 0 0 0 0 0 1 121 1 0.31
Both 20 24.05 9 1125 19 24.36 34 4096 81 2531

Approximatdy 65% of the total respondents reported they had enough rice to consume
in ayear, being 60% in Kampong Speu, 64% in Komport, 55% in Prey Veng and 82%
in Takeo (Table 2.26). Thisisin agreament with the figure resulted from household rice
consumption (Table 2.20) and household rice production (Table 2.22) that overall there
was household rice deficit in Kampong Speu and Prey Veng, just enough rice for
househald consumption in Kampat and surplus of rice in Takeo in bad years (see also
stion 2.14.1 and 2.14.2).

Table 2.26 Whether rice production is enough or not for houschold consumption

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 80 100 80 100 78 100 83 100 321 100
Enough 48  60.00 51 63.75 43 5513 68 8193 210 65.42
Not enough 32 40.00 29 36.25 35 44.87 15 18.07 111  34.58

2.15 Household expenditure for buying rice

Table 2.26 ligts the proportions of households whaose rice production was not enough for
household consumption. Therefore these households had to buy rice to mest thar yearly
household consumption.

Maximal expenditure: Table 2.27 shows that surveyed households spent a maximal
amaunt of Rid 308,422 pa household pe year to buy rice Kampong Speu, Kampat
and Prey Veng households spent smilar amount of money to buy rice, while Takeo
househdlds sent dightly lower amount. Overall 41% of surveyed households spent
gegter than Rid 300,000 to buy rice pe year, with amilar household proportionsin the
four provinces. Smilar proportions of households in Kampong Speu (34%), Kampat
(38%) and Takeo (33%) spent within Rid 150,000-300,000, though there was highest
househald proportion (51%) spending the same amount of money in Prey Veng
province Around 25% of households in Kampong Speu, Kampat and Takeo goent less
then Rid 150,000to buy rice and 6% in Prey Veng.

Table 2.27 Maximal expenditure for buying rice per year (Rid '000)

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 32 100 29 100 35 100 15 100 11 100
<150 8 25.00 7 2414 2 571 4 26.67 21 18.92
150-200 4 12.50 4 1379 10 2857 2 1333 20 18.02
201-300 7 21.88 7 2414 8 2286 3 20.00 25 2252
>300 13 40.63 11 37.93 15 4286 6 40.00 45 40.54
Average 317.127 305.028 314.900 281.300 308.422
Sandard D 235.043 190.195 150.661 204.598 194.507
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Minimal expenditure: Table 2.28 shows that surveyed households spent a minimal
amount of Riel 194,605 per household per year to buy rice to meet the annual rice
consumption in the family. Kampong Speu, Kampot, Prey Veng and Takeo households
gent smilar amount of money to buy rice. Overall 24% of surveyed households spent
greater than Riel 300,000 to buy rice per year, with smilar household proportions in the
Kampong Speu, Kampot and Prey Veng and highest proportion in Takeo. Highest
proportion of households in Prey Veng (40%) and lowest in Takeo (13%) spent within
Rid 150,000-300,000 to buy rice, followed by 17% in Kampot and 22% in Kampong
Soeu. Over 50% of households in Kampong Speu, Kampot and Takeo spent less than
Rid 150,000 to buy rice and 40% in Prey Veng.

Table 2.28 Minimal expenditure for buying rice per year (Rid '000)

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 32 100 29 100 35 100 15 100 111 100
<150 17 53.13 17  58.62 14  40.00 8 5333 56  50.45
150-200 4 12.50 2 6.90 8 2286 0 0 14 1261
201-300 3 9.38 3 1034 6 1714 2 1333 14 1261
>300 8 25.00 7 2414 7 20.00 5 3333 27 24.32
Average 189.658 188.828 201 121 209.987 194.605
Sandard D 175.431 148.088 151.875 197.117 156.734

Four surveyed households in Kampong Speu and two in Prey Veng who did not own
paddy (table 2.15) land did not produce rice (Table 2.22 and 2.23). These households
had to spend money to buy rice for household consumption. On average Kampong Speu
households spent Riel 1,122,500 per year per household and Prey Veng households
spent Riel 630,000.

2.16 Household fish and animal consumption

Fish is the most important source of protein supply for rural Cambodia in terms of food
and nutrition security.

2.16.1 Distribution offish and other animal protein intake

Table 229 shows average fish and other animal proten intake and percentage
digribution of household by fish and other animal protein intake in the four surveyed
provinces in wet and dry seasons. Surveyed households for the four provinces
consumed dightly more fish in wet season (68% of total animal protein) than in dry
season (61%). These figures are closed to the national average of 70% for the whole
Cambodia (So Nam & Nao Thuok, 1999; So Nam & Buoy Roitana, 2005). In wet
season the contribution of fish to total animal protein intake was almost equal, being
67.0% in Kampong Speu, 69.7% in Kampot, 67.4% in Prey Veng and 67.3% in Takeo
province. In dry season highest contribution of fish to total animal protein intake was in
Kampot (66.9%) and lowest in Prey Veng province (55.1%), followed 58.2% in Takeo
and 60.7% in Kampong Speu province. Surveyed households in Kampot province
consumed dlightly more fish than households in other three provinces in both seasons.



In wet season approximately 31% of the total surveyed households consumed fish at a
rate of more than 70% of the total animal protein intake in wet season, 65% at a rate

Table 2.29 Percentage distribution of household by fish and other animal protein intake

Kompeng Speu Kompat Prey Veng Taken Total
Description* N=84 N=80 N=80 N=83 N=327

Fish fear Fish Meat Fish Meat Fish Meat Fish Meat
Wet seasen
<=3 6.0 63.1 is 738 L8 70.0 12 63.9 4.9 67.6
31-50 74 2540 7.5 15.0 75 150 5.4 253 B0 203
£1.70 6.0 85 5.0 100 513 13 630 (T | $6.4 10.4
Ti-100 310 1.4 X 4 1.3 3235 i 253 an 306 i
Total [Ev bR 1000 [V 1060 100.0 100.0 100.5 0.0 100.0 0.
Average 67.0 3.0 697 03 674 32.6 673 32 678 322
Standard D 161 16.1 153 153 17.7 17.7 t3.6 i36 158 5.8
Doy seagon
<=3 9.5 536 33 63.8 25.0 36.3 34 43 4 11.4 4592
3]-5¢ 9.5 262 0. 2.5 1.3 275 29 2 13 54
5170 583 17.9 57.5 1.5 438 17.5 51.% 2T.7 529 19.0
Ti-100 226 24 b % 13 20.0 1% 169 3.6 220 G4
Total 1000 100.0 100.0 100.0 1000 1060 100.0 1000 0.0 160
Average 6T 39.3 66,9 33.27 5.1 dd 5 L.z 41k éa.7
Standard [ 17.9 179 156 156 21.5 21.5 16.0 16.0 174 179

Nate: * Fan = Fan mastproten. Masl = Onee anerial maalDrotsn

within 31-70% and 5% at a rate of less than or equal to 30%. Similar fish consumption
pattern was detected in dry season; 22% of households consumed fish at a rate of more
than 70% of total animal protein intake, 66% at a rate within 31-70%) and 12% at a rate
of less than or equal to 30%.

2.16.2 Fish consumption

Fish consumed by surveyed households came from captured wild fish (both purchased
and self caught) and cultured fish (both purchased and self cultured). Table 2.30 shows
that the amount of fish consumed by each family was very smilar in both wet and dry
seasons for the four provinces, being on average of 0.47 kg per household day per in
wet season and 0.44 kg in dry season for the total sample (N=327). The majority of
households consumed 0.3-0.5 kg offish per day and the least consumed greater than 0.7
kg per household per day. Based on mean family size in all four provinces each
surveyed household member consumed approximately 84 g of fish per day in wet
season and 79 g in dry season. This fish consumption rate is much lower than the
national requirement rate of 250 g per person per day for rural people and a cause for
concern.

Based on the average household size (Table 2.1), the proportion of household fish
protein intake (Table 2.29), daily household fish consumption (Table 2.30) in each
surveyed province, mean annual per capita fish consumption was calculated as 18.15,
20.86, 1829 and 18.95 kg per person for Kampong Speu, Kampot, Prey Veng and
Takeo provinces. So Nam and Nao Thuok (1999) estimated that mean annual fish
consumption for Cambodia was 31 kg per person, while Ahmed et al (1998) reported a
mean annual fish consumption of 71 kg per person around the fish rich area of Tonle
Sap. The survey results confirm that the Kampong Speu, Kampot, Prey Veng and Takeo
provinces are fish scarce areas, where fish consumption is well below the national
average.

49



Table 2.30 Quantity offish consumed in the family (kg/day)

Kompong Speu Kompot Prey Veng Taken Total

Dascription N=84 N=%0 N=%D N=13 N=327
Na % Na “w o i Ne, % N

Wel seasen
<(1.3 X g5 15 i8.8 i1 13.3 5 7.2 40 i
0.3-0.5 59 702 56 70.0 61 76.3 63 75.9 23 73.1
0.50.7 3 10.7 6 7.5 o 0.0 5 6.0 20 6.1
0.7 ] 9.5 3 38 L 100 g 0.8 21 16
Total k4 10 &0 100 Lo o0 i3 100 327 100
Average 0.47 0.42 [FE 1] 0.4 .47
Stndard deviation o 0.21 628 0.19
Dry seasan
<03 k. 5.05 14 12.5 10 2.5 7 $.43 4 223
03-0.5 63 15 56 70 B t i3 69,58 241 3
0.5-0.7 | 9.52 2 25 2 2.5 5 6,02 17 5
»0.7 3 9,52 4 5 i 13 15,65 20 157
Total &4 100 | 44 100 0 100 %] LG 327 10
Average 045 04 042 0.4% .44
Suandard deviation 0.19 §.21 024 .20 0.21

2.17 Capture fisheries

Capture of freshwater wild fish in the four provinces was operated in two seasons, wet
season darting from June to December and dry season from January to May. This
household fishing is small-scale fishing using a variety of small-scale fishing gears
including gill nets, cast nets, hooks and lines and fish traps, which are made of bamboos
(Table 2.14). Therefore, wild fisheries play an important role in the livelihood strategies
of rural people.

2.17.1 Number of fishers and fishing days

Around 38% of households in Kampong Speu, 56% in Kampot, 45% in Prey Veng and
70% in Takeo (total over 50%) did fishing in both seasons (Table 2.31). The proportion
of households engaged in fish capture was highest in Takeo where 58 out of 83
households were fishers. These households fished 1 to 7 days per week (average = 4.17
days per week) in wet season and 1 to 6 days per week (average = 3.14 days) in dry
season. The number of days spent on fishing was nearly equal in both seasons for the
four provinces. Over 60% of households fished 3 to 5 days per week in both seasons,
while 13% fished less than 2 or equal to 2 times per week in wet season and 37% fished
the same number of days in dry season. Only one household in Takeo province fished
greater than 5 days per week in dry season, while 28%) in Kampong Speu and Prey
Veng, 18% in Kampot and 22% in Takeo fished the same number of days in wet season.

Table 2.31 Proportion of households capturing wild fish and number of fishing days

Kompong Speu Kompot Prey Veng Takeao Total

Descriphion N =g it 1] N =80 V%3 V=127
No . i % M % No s No

Wet seasan
<=l 4 {25 4 L & 8 1359 1iH] 17.24 23 1345
1.5 19 5935 33 7313 21 58,13 35 60.34 108 43,16
»5 8 2%.13 3 17.73 27.78 2241 i '}
Total 32 100 45 100 i 100 aN 10K 17 100
Avetage 425 4 04 4.8 4.1 429
Sundard deviation L.6& | 4% 1.85 £33
Dry scasan
<=2 9 2813 24 5333 i3 38 8% 16 27.59 LE ELN &)
3.5 ik 71.88 21 ah 67 ) 6111 41 T0.69 167 6257
] 0 1] 0 o 1 .72 i 0.5%
Total 32 ({e1] 43 100 in 160 58 100 i I
Average 3.06 247 492 314 1.7
Standard deviation 1.08 50 056




2.17.2 Main fishing grounds

Surveyed households mostly fished in ther village or nearby villages within the same
commune. The most important fishing locations in terms of quantities of fish caught
were rice fields (68%), including 91%) in Kampong Speu province, 64% in Kampot and
Prey Veng and 52% in Takeo (Table 2.32). The lowest percentage of households
capturing fish from rice fileds in Takeo was compensated by the highest percentage of
households capturing fish from streams (38%) and lakes (40%). The proportion of
households taking fish from canals (42%) and roadside ponds (8%) was greatest in Prey
Veng province. The proportion of households taking fish from community ponds was
greatest in Kampong Speu province (25%) and lowest in Prey Veng province (11%).
Only one household in Takeo province captured fish from river. One household in
Kampong Speu province, 2 in Kampot, 3 in Prey Veng and 6 in Takeo captured fish
from trap ponds.

Table 2.32 Main fishing grounds in FAIEX provinces in 2005 (N=327)

Kompong Speu Kompot Prey Veng Takeo Total
Dexcription N=84 N=80 N=80 N=83 N=327
No. 04 No. 0% No 0% No. 0% No. %

Number 2 45 6 58 171

Trap pond 1 31 2 4.4 3 83 6 103 12 6.6
River 0 0.0 0 00 0 00 1 17 1 04
Sream 6 188 8 178 3 83 2 379 39 207
Lake . 31 1 22 3 83 3 397 28 133
Rice fidd 2 90.6 2 64.4 23 639 30 517 111 67.7
Cand 9 28.: 16 356 15 417 13 2.4 53 319
Roadsde pond 0 0.0 0 00 3 83 0 0.0 3 21
Community pond 8 25.0 6 133 4 11 7 121 25 154

2.17.3 Fish capture from trap ponds

2.17.3.1 Trap pond characteristics

In total, 16 trap ponds were detected in the four provinces, i.e. 1 in Kampong Speu
province, 3 in Kampot and Prey Veng and 9 in Takeo (Table 2.33). The maximal sizes
of trap ponds varied from 25.0 m? in Kampong Speu province to 600.0 m? in Prey
Veng, while the minimal sizes from 10 m? in Takeo province to 150 m? in Prey Veng
province. Prey Veng province had highest minimal, maximal and average sizes of trap
ponds. Average size of trap ponds was 25.0 m? in Kampong Speu, 108.0 in Kampot,
316.7 m? in Prey Veng and 76.1 m? in Takeo.

Table 2.33 Number of trap ponds and their sizes

Kampong Speu  Kampot PreyVeng Takeo Total

Number of trap ponds 1 3 3 9 16
Average size(m?) 25.0 108.0 316.7 76.1 1314
Maximum size (m?) 25.0 200.0 600.0 2250 600.0
Minumun size(m?) 25.0 60.0 150.0 100 100
Sandard deviation - 79.7 246.6 685 1448
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2.17.3.2 Major fish species and fish catch from trap ponds

Table 2.34 shows that snakehead and walking catfish were the most important fish
species caught by all surveyed households owning trap ponds in all four provinces.
Rasbora carp, Anbantoidei fish, climbing perch and small shrimp were captured by the
majority of households in the four provinces. Mystus catfish were caught by around
33% of households in Kampot province and 89% of households in Takeo province.
Other 15 fish species were captured from trap ponds in Takeo province only. The most
frequently caught fish species were peacock edl (56%) and Asian red tail catfish (56%),
followed by kissing gourami (22%) and Henichorhynchus carp (22%). The less
frequently caught species in Takeo province included 11 species.

Table 2.34 Fish species and fish catch from trap ponds in 2004

Kompong Spcu Kompot Prey Veng Takeo

Fish species N=| N=3 N=3 N=9
Khmer name Common name Scientific name No. 0/ No. 0/ No. 0/ No. 0/
Phtouk/ros Snakehead murrel Channa striata 1 100.6° 3 100.6° 3 1006° 9 100.6
Andeng Walking catfishes Clariid sp. 1 100.0 3 100.0 3 100.0 9 100.0
Changva Rasbora carp Rasbora sp. 1 100.0 1 33.3 1 33.3 6 66.7
Kompleanh Anbantoidei fishes Trichogaster sp. 1 100.0 2 66.7 2 66.7 5 55.6
Kanhchos Mystus catfishes Mystus sp. - 1 33.3 - 8 88.9
Kranh Climbing perch Anabas sp. 1 100.0 1 33.3 3 100.0 4 44.4
Chhlounh Peacock eel Macrognathus sp. - - 5 55.6
Chhlang Asian red tail catfish Heminbagrus spilopterut - - 5 55.5
Antong Swamp eel Monopterus albus - 111
Kompeus Small shrimp 1 100.0 2 6G.7 1 333 44.4
Chra Keng Puntioplites barb Puntioplites falcifer - - - 111
Chhpin Puntius barb Puntius sp. - - 111
Kantrob Helostoma temminckii kissing gourami - _ - 22.2
Kdam Crap - _ - 111
Kchorng Abalone - - _ - - 111
Kros Osteochilus carp Osteochilus sp. _ _ _ _ 11.1
Kangkeb Frog - - - - - - 11.1
Ta Aon Butter catfish Ompok sp. _ _ - - - _ 1.1
Phtoung Congaturi halfbeal Hyporhamphus limbatus _ _ _ - - _ 11.1
Riel Henichorhynchus carp Henichorhynchus sp. - - - - - - 22.2
Kes Silurid catfishes Micronema sp. _ - _ - 111
Slalh Bronze featherback Notopterus notopterus _ _ - - _* 111
Average fish catch (kg/trap pond/year) 50 325 40 19.8
Maximal (ish catch 50 50 50 42
Minimal fish catch 50 15 20 2
Standard deviation 24.75 17.32 15.07

Table 2.34 shows that fish catch from trap ponds varied from 2 to 50 kg per trap pond
pe year in all four provinces. The total average of fish production per trap pond per
year was 29.3 kg or 22.3 kg/100 m?, with an average of 50.0 kg or 200.0 kg/100 m?in
Kampong Speu, 32.5 kg or 30.1/100 m?in Kampot, 40.0 kg or 12.6 kg/100 m? in Prey
Veng and 19.5 kg or 25.6 kg/100 m?in Takeo province.

2.17.4 Fish capture from other fishing grounds

In addition to fishing in trap ponds, surveyed households captured wild fish from
several other fishing grounds (Table 2.32).

2.17.4.1 Major fish species and fish catch from other fishing grounds

Besides fishing in trap ponds, rura households caught fish at a number of other fishing
locations in both wet and dry seasons (Table 2.32). In wet season the majority of
surveyed households captured fish from rice fields, canals and community ponds, while
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in dry season they caught fish from lakes, streams, community ponds and canals before
these fishing grounds are dried up.

Smilarly to trap ponds, snakehead, walking catfish and climbing perch were also the
mog important and dominant fish species and captured from other fishing grounds in all
four provinces, meaning that 90%, 86% and 96% of surveyed households capturing
snakehead, walking catfish and climbing perch, respectively (Tale 2.35). The second
dominant fish species were Rasbora carps and peacock eel which wee caught by 58%
and 5% of surveyed households, respectively. The third common species were small
dhrimps crabs and abalones.

Table 2.35 Fish species and fish catch from other fishing grounds in 2004

Kempong Speu Komp: Takes
N=i2 N=45 M=58
Nao. % Na. ‘.ra Na. % Ko %
m &g 53.8 40 88.9 2 Ba.g 52 887
Walidng catfishas 20 906 34 75.8 3 &6 3. gs.
Rashora carp Rasbora sp. 25 B1.3 25 g2.2 18 0.0 23 0.7
Anbantoided fishes Trichogaster 50 12 37.5 2 45.7 8 222 22 s
] Mystus sp. 8 188 18 422 18 & 26 448
Anabas sp. az 100.0 43 95.8 3 anr 57 88.3
24 5.0 22 409 18 44.4 51 534
1 3.4 ] 20.0 .8 4 L
Swamp sei 4 12.5 L. 13.3 3 83 8 13.8
Smad shrimp 11 344 27 80.0 12 833 22 37
Purtopiiies barb C 0.0 c .0 1 2.8 1 1.7
] 2.0 22 28 4 [
[+ 00 +] 040 1 28 1 1.7
Crag 5 1548 20 dd 4 B 223 3 224
Abalong 3 a4 g 2008 ] .7 7 2
Osteochius carp g o.c 22 e 28 3 5
8 15.6 13 22 5 138 7 124
r catfish 3 5.4 & K] 3 a 5 86
Phioung turl nalfhea o oo 4 £3 1 28 " 1 7
Rl Hanickorhynchug carp g 0g 2.2 1 28 4 L]
Kes Sllurid callishas a Do o 0o 1 23 2 34
Slath Bronze faatharhack Notoptarus notoplars o 0.0 & 28 1
Avarage fish catch (kg/year) 30.31 35.34 6298 47.52
Maximal fish catch a5 45 7 L1
i catch 3 -1 3 ]
Standard deviaton 10.69 16.9 335 405

The average catch of these species was 44.14 kg per year, being 30.31 kg in Kampong
Speu, 35.34 kg in Kampot, 62.98 kg in Prey Veng and 47.52 kg in Takeo (Table 2.35).
Surveyed households reported that they were harvesting less wild fish at the time of the
survey than they did a decade earlier and they suspected that pesticides were impacting
negatively on wild catch especially on the rainy season wild fish catch in Takeo
province, where highest use of pesticides (i.e. both highest proportion of households and
dose) were recorded (Table 2.24).

Based on the average family size for each surveyed province, capture fisheries provided
each household member with 5.0, 7.2, 11.5 and 8.2 kg of fish in 2004, in Kampong
Speu, Kampot, Prey Veng and Takeo respectively. This is far below the natonal average
fish consumption rate of 31 kg per capita per year (So Nam & Nao Thuok, 1999) and is
a cause for concern. While average fish catch from trap ponds (Table 2.34) was added
to average fish catch from other fishing locations, capture fisheries provided each
family member with 13.2 kg in Kampong Speu, 13.8 kg in Kampot, 18.7 kg in Prey



Veng and 11.6 kg in Takeo. These figures also lower than the national average of 31 kg
caput yer" . This shortage of fish consumption should be compensated by small-scale
aguaculture development, which is the main purpose of FAIEX.

All households doing fishing in Kampong Speu, Kampot and Prey Veng and the
majority of household in Takeo reported that the most important purpose of capturing
wild fish was for household consumption (Table 2.36). The majority of these
households reported that fish catch was not enough for household consumption in a year
(Table 2.37). Only 2 households in Takeo province caught fish for purposes of
houschold consumption and selling. The selling price varied, according to fish
pecies/size and season, from Riel 1,800 to 7,000 per kilo (average = Riel 3,802/kg) in
wet season and Riel 3,000 to 9000/kg (average = Riel 5,369/kg; US$ 1 = Ried 4,000) in
dry season.

Table 2.36 Main purpose of fishing

Kampong Speu Kampot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 32 100 45 100 36 100 58 100 171 100
Consumption 32 100 45 100 36 100 56 97 169 99
Sdling 0 0 0 0 0 0 0 0 0 0
Both 0 0 0 0 0 0 2 3 2 1

Table 2.37 Whether wild fish catch isenough or not for household consumption

Kampong Speu Kampot Prey Veng Takeo Total
Description No, % No. % No. % No. % No. %
Number 32 100 45 100 36 100 56 100 169 100
Not enough 30 93.75 39 86.67 26 7222 49 8750 144 8521
Enough 2 6.25 6 1333 10 27.78 7 1250 25 1479

2.17.5 Household expenditure for buying fish

As dated above wild fish catch was not enough for household consumption so these
households spent some money to buy fish from market. Overall the proportion of
surveyed housed regularly buying fish from market was 27% in wet season compared to
48% in dry season (Table 2.38). Highest number of household regularly buying fish was
in Kampot province in wet season and in Kampong Speu in dry season, while lowest
number of household regularly buying fish was in Prey Veng province in wet season

Table 2.38 How often a household buys fish (for household capturing wild fish)

Kampong Speu Kampot Prcv Vena Takeo Total

Description No. % No. % No. % No. % No. %
Number 30 39 26 49 144

Wet season

Regular 8 28.13 15 3953 5 1875 n 2321 39 2741
Occasional 16 53.13 21 5349 11 4375 24 4821 72 49.65
Never 6 18.75 3 6.98 10 37.50 14 2857 33 2295
Dry season

Regular 21 68.75 14 3590 11 4375 22 4464 68  48.26
Occasional 8 28.13 15 38.46 13 50.00 Ir 3571 53  38.08
Never 1 3.13 10 25.64 2 6.25 10 1964 23 13.67




and in Kampot province in dry season. Higher number of households (50%)
occasionally buying fish was found in wet season than those (38%) in dry season.
Highest proportion of households (38%) in Prey Veng never bought fish from market
and lowest in Kampot in wet season, while in dry season highest proportion of
households never bought from market was detected in Kampot province (26%) and
lowest in Kampong Speu province (3%). The majority of households bought fish from
market, i.e. 77% in wet season and 86% in dry season. This indicates that the Kampong
Speu, Kampot and Prey Veng and Takeo provinces are fish shortage areas, where
capture fisheries could not provide enough wild fish for household consumption.

The majority of surveyed households who did not fish bought fish from market, being
97% in wet season and 92% in dry season for the four provinces (Table 2.39). These
figures are much higher than the ones of households doing fishing (Tabic 2.38). The
Proportions of households who bought fish regularly were highest, being 83% in
Kampong Speu, 74% in Kampot, 86% in Prey Veng and 72% in Takeo in wet season
and in dry season 71, 66, 64 and 64% in Kampong Speu, Kampot, Prey Veng and
Takeo, respectively.

Table 2. 39 How often a household buys fish (for household not capturing wild fish)

Kompong Speu Kompot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 52 K] 44 25 156
Wet season
Regular 4.3 12.69 26 74.29 3L 86.36 n 72.00 125 78.83
Occasional 9 1731 S 22.16 5 11.36 5 20.00 27 17.88
Never 0 0 1 2.86 1 2.27 2 8.00 4 3.28
Dry season
Regular 37 71.15 23 65,71 28 63.64 16 64.0 104 66.13
Occasional 12 23.01 9 25.71 2 27.27 7 28.0 40 26.02
Never 3 5.77 3 857 4 9.09 2 1.0 12 7.86

Table 2.40 shows that average expenditure for buying fish in wet and dry season was
nearly equal for the four province, being Riel 26,642 per month per household in wet
season and Riel 28,053 per month per household in dry season. In wet season Kampong
Speu (Rid 30,192 per month per household) and Prey Veng (Rid 29,250) households
gent dightly more money to buy fish than those of Kampot (Riel 24,058) and Takeo
(25,615) provinces. Similarly in dry season highest expenditure for buying fish was
detected in Kongpong Speu households (Rid 37,739), while lowest expenditure was
found in Kampot (21,058) province, followed by Riel 26,300 per month for Prey Veng
province and Riel 27,369 for Takeo province. The majority of households spent less
than or egual to Riel 50,000 for buying fish per month in both seasons, being 97% in
wet season and 91%) in dry season. Expenditure within Riel 10,001-30,000 per month
was paid by a large number of households to buy fish in wet and dry season (57% and
47%, respectively). Based on the above mean selling price of fish, the mean quantity of
fish bough pe month per household in wet season was calculated as 7.94 kg in
Kampong Speu, 6.33 kg in Kampot, 7.69 kg in Prey Veng and 6.74 kg in Takeo.
Similarly the mean quantity of fish bought per month per household in dry season was



computed as 7.03 in Kampong Speu, 3.92 kg in Kampot, 4.90 kg in Prey Veng and 5.10
kgin Takeo.

Table 2.40 Household expenditure for buying fish in 2004 (for households capturing
wild fish) (Riel/month, US$ 1 = Riel 4,000)

Kompong Speu Kompot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Wet season
Number 24 36 16 35 ni
<=10,000 3 115 5 125 5 30.0 9 25.0 22 19.8
10,001-30,000 13 53.9 27 75.0 6 40.0 17 47.5 63 56.7
30,01-50,000 6 26.9 4 10.0 3 20.0 9.0 25.7 22 20.1
>50,000 2 7.7 0 0.0 2 10.0 0 0.0 4 3.6
Average (Riel/month) 30,192 24,058 29,250 25,615 26,642
Standard deviation 18,324 10,889 23,357 18,668 17,378
Dry season
Number 29 29 24 39 121
<=10,000 3 103 8 27.6 4 16.7 3 7.7 18 14.9
10,001-30,000 7 24.1 17 58.6 10 41.7 23 59.0 57 47.1
30,01-50,000 14 48.3 3 103 7 29.2 10 256 34 28.1
>50,000 5 17.2 1 3.4 3 125 3 7.7 12 9.9
Average (Riel/month) 37,739 21,058 26,300 27,369 28,053
Standard deviation 21,024 12,984 14,288 20,513 18,647

Table 2.41 shows monthly expenditure for buying fish in households who did not
capture wild fish from any fishing grounds listed in Table 2.32. In wet season, the
household monthly expenditure for buying fish was highest in Kampong Speu (Rie
49,725 and lowest in Kampot (Rid 32,730), followed by Riel 34,168 in Prey Veng and
Ridl 35,288 in Takeo province. In dry season the expenditures were dightly lower than
the ones in wet season in all four provinces, being 46,194, 30,800, 28,833 and Rid
31,418 in Kampong Speu, Kampot, Prey Veng and Takeo provinces, respectively. The
expenditures for buying fish in households not capturing wild fish for the four provinces
were higher than the ones of households catching wild fish for household consumption
(Table 2.40).

Table 2.41 Household expenditure for buying fish in 2004 (for households not capturing
wild fish) (Riel/month, US$ 1 = Riel 4,000)

Kompong Speu Kompot Prey Veng Takeo Total
Description No. % No. % No. % No. % No. %
Number 52 35 44 25 156
Wet season
<=10,000 2 3.85 1 2.86 3 6.82 1 4.00 7 4.4
10,001-30,000 15 28.85 21 60.00 18 40.91 13 52.00 67 45.4
30,01-50,000 19 36.54 10 28.57 18 40.91 9 36.00 56 355
>50,000 16 30.77 3 857 5 11.36 2 8.00 26 14.7
Average (Riel/month) 49,725 32,730 34,168 35,288 39,218
Standard deviation 31,983 14,734 14,947 16,985 23,150
Dry season
<=10,000 2 3.85 1 2.86 6 13.64 2 8.00 n 71
10,001-30,000 22 42.31 18 51.43 22 50.00 14 56.00 76 49.9
30,01-50,000 16 30.77 15 42.86 15 34.09 6 24.00 52 329
>50,000 12 23.08 1 2.86 1 227 3 12.00 17 10.1
Average (Riel/month) 46,194 30,800 28,833 31,418 35,386
Standard deviation 38,342 11,975 16,416 19,478 26,429




Basad on the above mean sdling price of fish, the mean quantity of fish bought per
month per household in wet season was calculated as 13.08 kg in Kampong Speu, 861
kg in Kampat, 8.99 kg in Prey Veng and 9.28 kg in Takeo. Smilarly the mean quantity
of fish bought per month pe household in dry season was computed as 860 in
Kampong Speu, 5.74 kg in Kampoat, 5.37 kg in Prey Veng and 5.85 kg in Takeo.

2.18 Current situation offish refuge ponds

Only a small number of surveyed households responded there were fish refuge ponds in
ther villages, being 26% in Kampong Speu, 4% in Kampat, 5% in Prey Veng and 28%
in Takeo (Table 2.42). The maority of these households had bendfit from these
common/public ponds in terms offish for human and water for animals and vegetables.
Maog of these ponds were managed by community or villagers, although there has been
no any prope management system, o far. Rules and regulations regarding to fishing
activities induded: (1) No dectrical fishing was allowed; (2) Only family fishing gears
wee allowed; and (3) Access by ather villagerswas not allowed.

Table 2.42 Fish refuge ponds - availability, benefit, management and rule

Kompong Speu Kompot Prey Veng Takeo Total

Description N=84 N=80 N=80 N=83 N=327

No. % No. [ No. 9% No. 9% No. %
Availability
Number 84 (0 80 S3 327
No 62 73.81 77 96.25 76 95.00 60 72.29 275 84.34
Yes 22 26.19 3 3.75 4 5.00 23 2771 52 15.66
Benefit
Number 22 3 4 23 52
No 5 2273 0 0 0 0 4 17.39 9 17.31
Yes 17 77.27 3 100 4 100 19 82,61 43 82.69
Management
Number 22 3 4 23 52
Community/villagers 22 100.00 2 66.70 1 25.00 23 100.00 48 72.93
Commune council 0 0.00 1 33.30 3 75.00 0 0.00 4 27.08
Rule
Number 22 3 4 23 52
No dectrical fishing 18 81.82 2 66.67 4 100 16 69.57 40 76.92
Family fishing gear 0 0 0 0 0 0 2 8.7 2 3.85
No access by other villages 4 1818 1 33.33 0 0 5 21.74 10 19.23

2.19 Current status of household ponds

Overal 96% of surveyed household owned 1 to 9 ponds, with 94% in Kampong Speu,
% in Kampat, 93% in Prey Veng and 99% in Takeo (Table 2.43). The majority of
households owned 1 pond, being 81, 94, 77 and 8% in Kampong Speu, Kampat, Prey
Veng and Takeo, respectively, and 8% for all four provinces. Approximatdy 10, 3 and
2% of thetotal sample owned 2, 3 and greater than 3 ponds, respectively.

Average pond areas were nearly equal in Kampong Speu (215.15 m?), Kampat (250.29
m?) and Prey Veng (240.29 m?), while largest pond area was detected in Takeo province
(31966 m?) (Table 2.44). A large numbe of households owning ponds with aress
within 100-400 m? being 62, 74, 62 and 5% in Kampong Speu, Kampat, Prey Veng
and Takeo provinces, respectively, and 64% far thetotal sample. Around 20% and 16%
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Table 2.43 Percentage distribution of households by ownership of ponds

Kompong Speu Kampot Prey Veng Takeo Total
N=84 N=80 N=80 N=83 N=327
No. % No. % No. % No. % No. %

Number 79 79 74 ] 314
1 64 81.01 74 93.67 57 77.03 73 89.02 238 85.35
2 12 15.19 3 3.8 10 1351 8 9.76 33 10.51
3 2 2.53 1 127 5 6.76 0 0 8 2.55
>3 1 1.27 1 127 2 2.7 1 122 5 1.59
Avenge 127 115 1.42 113 124
Max 6 8 9 4 9
Min 1 1 1 1 1
Sd 0.71 0.83 111 0.44 0.81

of total surveyed households owned ponds with average aress of less than 100 m? and
greater than 400 m? , respectively. The average depth of household ponds was 2.36 m for
total ponds in all four provinces and almost equal in each surveyed province (Table
2.44).

Table 2.44 Pond area (m?) and depth (m) (N=373)

Kompong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %

No. of ponds 97 H 98 92 373
<100 26 26.8 10 11.63 24 24.49 15 16.30 e 20.11
100-200 44 4536 38 4419 36 36.73 30 3261 148 39.68
201-400 16 16.49 26 30.23 %5 2551 24 26.09 91 24.40
>400 n 11.34 2 13.95 13 13.27 23 25.00 59 15.82
Average pond size 215.15 250.29 240.48 319.66 255.69
Sandard deviation 288.17 176.27 247.69 307.9 263.11
Average pond depth 242 246 2.16 239 2.36
Sandard deviation 108 0.63 163 0.73 102

The main purpose of pond congruction in the past was for collecting and storing
rainwater for household utilization (drinking, bathing and washing), watering vegetable
and animal in wet and dry seasons (Table 2.45). Almost all surveyed households for the
four provinces have dug their ponds for the above purpose. Only one household in
Kampot and three in Prey Veng have dug their ponds for harvesting wild fish. Family
member's labour was the major source used to construct ponds (Table 2.46). Around
20% of the surveyed households hired labour for pond construction.

Table 2.45 Main purpose of pond construction and present use of the ponds (N=314)

Komponp Speu Kampo Prey Veng Takeo Total

No. % No. % No. % No. % No. %
No. of households 79 79 74 82 314
Purpose of pond constrution
Wild fish 0 0 1 127 3 4.05 0 0 4 127
Water 9 100 7S 98.73 71 95.95 8 100 310 98.73
Purpose of present use
Fish culture I AA » 94.94 65 9119 el %634 297 A5
Water 4 5.06 4 506 6 t.l 3 366 17 5.41




Table 2.46 Main source of pond construction labour (N=314)

Kompong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %
No. of households 79 79 74 82 314
Family members' labour 60 75.95 63 86.08 62 83.78 60 73.17 250 79.62
Hired labour 19 24.05 1 13.92 12 16.22 2. 26.83 64 20.31

In contrast, the major purpose of present use of the dug ponds was for fish culture due to
dragtically decease in wild fish stocks during the past years. Around 95% of surveyed
households wanted to use their ponds to stock fmgerling for growing out (Table 2.45).
The main purpose of fish culture was for household consumption (Table 2.47). In
Kampong Speu 81% of households responded that the main purpose offish culture was
for family consumption; similarly 77% in Kampot, 76% in Prey Veng and 75% in
Takeo reported the same purpose.

About 5% of households decided not using their ponds to stock fmgerling because most
of them wanted to use the ponds to collect and store rainwater as the primary purpose or
reason. The other reasons for this decision included: (1) lack of family labour to dig
another pond or to do fish culture, (2) lack offish culture knowledge, (3) lack of money
to buy seed, (4) too small ponds and (5) keeping ponds for harvesting wild fish.

Table 2.47 Main purpose offish culture

Kompong Speu Kampot Prey Veng Takeo Total
No. 00 No. 00 No. 00 No. 00 No. 00
No. of households 75 75 68 79 297
Consumption 61 81.33 58 77.33 52 76.47 59 74.61 230 77.46
Sdlling 0 0.00 2 267 0 0.00 1 127 * 3 091
Both 9 12.00 n 14.67 14 20.59 17 21.52 g 17.19
Excess for sailing 5 6.67 4 533 2 294 3 3.J0 14 4.6!

2.20 Summary

Demographic data showed that surveyed household heads were relatively young with a
quite high percentage of children under the age of 13, implying that both the labour
force and the demand for food and fish will grow considerably in the next two decades.
There was low percentage of older household members, meaning that the availability of
senior household members to assist with fish culture and pond management is limited.
The percentage of economically productive household members was high, indicating
that the availability of productive labour force in surveyed households to construct new
ponds and to search for natural fish feed is sufficient. Sampled households had more
family members and higher literacy levels than the national average for the rural sector
of Cambodia, suggesting that they have higher ability to take advantage of this new fish
culture technology introduction. Surveyed household heads were predominately male,
suggesting that access to male labour for pond construction may be a congraint to the
participation of women in aguaculture,

Rice cultivation was the most important activity in the surveyed areas and the
predominant occupation of household heads, and provided highest household income.
Livestock rearing was second most important activity in the four surveyed provinces
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and provided second highest household income. A small proportion of surveyed
household heads were fish culture farmers, local government officers (including
teachers) and petty traders. Limited on- and off-farm employment opportunities were
encouraging household members to migrate in search of work; if the Stuation remains
like this for years it will be on a sufficient scale to cause social concern.

All surveyed households owned houses and toilets. A large proportion of toilets were
closed toilets, which increased significantly from the national figure for rural areas. This
reflects primary health improved and sanitation levels increased and the development
efforts of governmental and non-governmental and international organizations during a
decade ago. While distance to water sources was not a major problem, the availability of
year-round water and especially drinking water was problematic because many water
sources drying up during the dry season months of April and early May, before the
arrival the monsoon rains, including even dug wells for drinking water during drought
periods. The mgjority of sampled households used battery and kerosene as the main
sources of lighting, though the proportion of surveyed household the using the latter
source is dlightly lower than the national average for the rural areas of Cambodia. All
surveyed households were using firewood as the main source of fuel for cooking.

The majority of sampled households owned television sets, indicating that extension
materials relating to farming technologies (including fish culture) should be available on
TV's program. Radios and cassette players were the second common durables in the
surveyed areas. Bicycles were by far the most important means of transportation in the
four survey province, followed by motorcycles, which are the second most important
means of transportation. No surveyed household owned a tractor, although rice
cultivation is the most important income generation activity in the surveyed areas. This
reflects that rice cultivation is traditional and extensive using animals (e.g. cow or
buffalo) as the main force for ploughing. The surveyed areas were in fish deficit areas,
well away from rivers and other larger natural water bodies and as a result only a small
number of surveyed households owned gill nets, cast nets, hapa nets, fish traps or hooks
and lines.

The overall average land area owned by surveyed households was less than the average
area for three of the four provinces. Having dightly smaller land holdings and more
household members indicates that households need to intensify their production systems
to achieve the same dandard of living. The construction of a fish pond allows
households to intensify and diversify their production activities and since all sampled
farm lands are owned by individuals, land tenure is not a problem of digging fish ponds.
Fanning activities were generally extensive, though there is gradual intensification with
the introduction of new rice varieties and associated inputs. Inorganic fertilizers were
commonly used at low levelsto increase rice production and to a much lesser extent for
vegetable cultivation. In contrast, the application of pesticides for rice cultivation was
not encouraged and less common in the survey areas. The lesser extent of use of
pesticides reflects the Integration Pest Management IPM efforts of the government and
NGOs during the pagt years.

Mog surveyed households owned two or three cows, one or two pigs and 15 or 20
chickens. Around half of sampled households owned a small number of ducks (i.e. 9-15
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ducks per household). Livestock were mainly free range and there was only limited
scope for integration, because penning livestock requires feed that many target
households cannot afford. Only manure from large ruminants was collected and this was
primarily used for rice fields. The use of improved stocks and vaccines is increasing
dowly only.

The majority of surveyed households produced only one crop of rice, with an overall
maximal rice production of 2.87 tons per household per year in good years (sufficient
rainfall) and minimal rice production of 1.91 tons per household per year in bad year
(drought). All surveyed households for the four provinces consumed averagely 1.64
tons of rice per household per year. Therefore there is a high surplus of rice in good
years and rice production and consumption is nearly equal in bad years.

All surveyed households consumed more fish in wet season than in dry season. Fish
contributed around 65% of the total animal protein intake, which is much closed to the
national average for the whole country. Average annual per capita fish consumption was
18.15, 20.86, 18.29 and 18.95 kg per person for Kampong Speu, Kampot, Prey Veng
and Takeo provinces, respectively. The survey results confirm that the Kampong Speu,
Kampoat, Prey Veng and Takeo provinces are fish scarce areas, where fish consumption
iswell below the national average.

Wild fisheries play an important role in the livelihood strategies in the surveyed areas.
Mog households captured wild fish 3 to 5 days a week from various fishing grounds
including riverg/streams, lakes, rice fields, community ponds, trap ponds and roadside
ponds. Capture fisheries provided each family member with 13.2 kg in Kampong Speu,
138 kg in Kampot, 18.7 kg in Prey Veng and 11.6 kg in Takeo. All of these.households
reported that wild fish catches were not enough for household consumption. Most of
these households spent about Riel 26,642 (US$ 1 = Riel 4,000) to buy 6.21 kg offish
pea month in wet and dry seasons. As for households who did not capture wild fish
ent more money (Riel 37,302) to buy more fish (8.19 kg) per month in both seasons.
These should be objectively verifiable indicators for monitoring and evaluation of
FAIEX activities.

Based upon an overview of socio-economic indicators including consumer durables,
ownership of land, production and trangport and other assets etc. sampled households
were of dightly higher socio-economic status than the average for rural households in
the surveyed areas of Kampong Speu, Kampot, Prey Veng and Takeo provinces.
Analyss of current patterns of resource use and availability show that surveyed
households have sufficient resources to undertake fish culture as a new activity.
Moreover current fish consumption levels of surveyed households are réatively low,
demand and preference for fish is high and around 95% of households owning ponds
were interested in trying fish culture. Therefore, these surveyed households will require
only minimal encouragement to grow fish.
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CHAPTER 3 CURRENT STATUS OF SMALL-SCALE
AQUACULTURE IN FAIEX PROJECT AREAS

This chapter describes bio-physical characteristics of fish ponds, farmers experience
and moativation in culturing fish, the culture system and fish species, the availability of
extension support services and finally the major technical and financial congraints to
fish culturein all four surveyed provinces are discussed.

3.1 Bio-physical pond characteristics

3.1.1 Pond characteristics

No arrangement of pond renting or borrowing was found in the four provinces, meaning
that all fish ponds were owned by individual fish farmers. Approximately 81.9% of
surveyed aguaculrure farmers (40 in each province) owned only one pond, 12.5% two
ponds, 3.1% three pond and another 2.5% owned more than three ponds (Table 3.1). In
total sampled aguaculrure farmers in Kampong Speu, Kampot, Prey Veng and Takeo
province owned 57, 50, 63 and 48 ponds, respectively (total 218 ponds).

Table 3.1 Number offish ponds (N=160)

Kampong Speu Kampot Prey Veng Takeo Total
Number of ponds N=40 N=40 N=40 N=40 N = 160
No. 07 No. [/ No. [/ No. [/ No. %

[

29 725 37 92,5 31 71.5 34 85 131 81.88
| 20 2 5 5 125 5 125 20 125
2 5 0 0 3 75 0 0 5 3.13
1 2.5 1 2,5 1 25 1 2.5 A 25

Vo ow N
w

Physical pond condition

Surveyed aquaculrure farmers in the four provinces had ether a closed pond (92.7%) or
a pond connected to arice field (7.3%) (Table 3.2). Highest number of ponds connected
to rice fidlds was detected in Prey Veng province and lowest in Kampong Speu
province. Fish ponds connected to rice field generally was not practised by the farmers
due to lack of technical knowledge, hydrological factors of rice field, agrochemicals
(pesticides) application for rice production and distance to rice fidd from the homestead
pond. PADEK- Fisheries program and AIT Outreach/AARM experience in Svay Rieng
Province shows that while ponds connected to rice fields were more productive than
closed ponds because fish have access to additional food sources in the rice fields, there
were increased problems with predatory fish species.

Pond area and depth

Average pond size in the four provinces ranged from 262.95 m? in Kampot province to
364.42 m? in Takeo province with an overall average for the four provinces of 290.27
m? (Table 3.3). This pond area was moderate and optimally usable for profitable fish
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Table 3.2 Physical conditions offish pond (N=218)

Pond type Kompong Speu Kompoat Preyveng Taken Total

No. % No. % No. % No. % No. %
Closed pond 56 98.25 48 96.00 56 88.89 42 87.50 202 92.66
Open pond* 1 175 2 4.00 7 1111 6 1250 16 734
Total 57  100.00 5 10000 63 100.00 43 10000 218  100.00

* Pond connected to arice field

culture in the surveyed areas. This reflects the suggest of PADEK-Fisheries program
that each family should own at least a pond of 200 m?and to be able to produced 60-100
kg fish in order to meet at least part of the family fish requirement. Average pond depth
varied from 2.04 m in Prey Veng to 2.67 m in Kampot, with an overall average of 2.36
m. Pond size and shape did not vary greatly between the four provinces. Ponds in
Kampot were dlightly smaller, but degper than other three provinces, while ponds in
Takeo were larger, but dightly shallower than ponds in Kampot, and dlightly deeper
than ponds in other two provinces.

Table 3.3 Pond area (m?) and depth (m) (N=218)

Province Area (m2) Depth (m)

Average Number Standard deviation ~ Average Number Standard deviation
Kompong Speu 263.15 57 359.67 2.36 57 111
Kompot 262.95 50 169.83 2.67 50 0.55
Prey Veng 270.56 63 289.88 2.04 63 117
Takeo 364.42 48 359.95 2.38 48 0.68
Total 290.27 218 294.83 2.36 218 0.88

Pond construction assistance

Mog fish ponds were originally dug to hold water in the dry season (Table 2.45) and
water depth typically varied greatly between the monsoon and dry season. For fish
culture the major considerations are the minimum water depth in dry season and
whether the pond is prone to flooding in wet season. The majority of fish farmers
ponds were congructed by household members, followed by 20.8% by hiring labour
and 105% by using machine (Table 3.4).

Table 3.4 Pond congruction assistance (N=218)

Asigance Kampong Speu Kampa Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Machine 14 246 0 0 2 25 7 150 23 105
Hiring labor (manual) 16 281 6 125 u 175 12 25.0 45 20.8
Family membe (manual) 27 474 a4 875 50 80 29 60.0 150 68.7
Tod 57 100 50 100 63 100 438 100 218 100




Pond construction cost

68 ponds were constructed by hiring labour and using machine (Table 3.4). Table 3.5
shows average cost for constructing a pond. Overall average cost was Rid 839,921,
ranging from Riel 434,667 in Prey Veng to Rigl 1,198,087 in Takeo. Based on average
pond volume (length m x width m x depth m = m®), average cost of pond construction
per m® was computed as Ridl 1,128, 1,462, 788, and 1,381in Kampong Speu, Kampat,
Prey Veng and Takeo respectively. This cost would probably not be high that most of
farmers can pay themselves without any supports from external assistance. The lower
cod found in Prey Veng province probably due to older pond age in Prey Veng than in
other three provinces (Table 3.6)

Table 3.5 Pond construction cost (N=68)

Province Average cogt (Rid per pond) Number Sandard deviation
Kompong Speu 700,741 30 898,973
Kompat 1,026,190 6 1,945,483
Prey Veng 434,667 13 401,859
Takeo 1,198,087. 19 2,627,771
Total 839,921 68 1,468,522
Pond age

In rura Cambodia pond turbidity is a major condraint to fish culture. Generally older
ponds are less turbid than newly constructed ponds. Survey results showed that average
pond age was 8.6, 8.1, 10.9 and 8.8 years old in Kampong Speu, Kampot, Prey Veng
and Takeo, respectively, with an overall average age of 9.1 years old (Table 3.6).
Turbidity can, however be reduced by pond management practices including adding
lime and organic manure, though these require some investment costs and efforts.

Table 3.6 Pong age (N=218)

Province Average pond age (year) Numbe Sandard deviation
Kompong Speu 8.60 57 6.5
Kompat 8.09 50 8.02
Prey Veng 10.96 63 7.32
Takeo 881 48 7.78
Total 9.12 218 7.405

Pond water source

Surveyed households were located in a rain-fed ecosystem and the majority of fish
farmers filled their ponds with rainwater (Table 3.7). Around 22.5, 7.5, 35, 35% offish
farmers in Kampong Speu, Kampot, Prey Veng and Takeo, respectively, filled the
ponds by pumping water from irrigation canals, dug wells, lakes and community ponds.
The overall pumping cost was Riel 40,500 per pond, ranging from 36,667 in Kampong
Speu to Ridl 43,143 per pond in Takeo (Table 3.8).



Availability of water source

All of farmers depending solely on rainwater to fill the ponds engaged in fish culture
only when water is available in wet season (Table 3.9). The majority of fish farmers
who filled the ponds by pumping water from irrigation canals, dug wells, lakes and
community ponds could not engage in fish culture throughout the year because most of
these water sources were dried up during dry season (Table 3.9). Therefore, a lack of
water sources isthe major constraint to fish culture for the majority of households in the

surveyed areas.

Table 3.7 Pond water source (N=160)

Water source Kampong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %
Rain 31 775 37 92,5 26 65.0 26 65.0 120 75.0
Others (pumping) 9 25 3 75 14 35.0 u 350 40 25.0
Irrigation canal 6 150 3 75 4 10.0 8 20.0 2 131
Dug well 0 0.0 0 00 10 25.0 4 100 14 SS
Lake 2 50 0 0.0 0 0.0 0 0.0 2 13
Community pond 1 25 0 0.0 0 00 2 50 3 19
Table 3.8 Pond water pumping cost
Province Average cost (Riel  Number Standard deviation
per pond)
Kompong Speu 36,667 17 34,885
Kompot 43,000 10 30,610
Prey Veng 39,189 27 32,233
Takeo 43,143 17 22,336
Total 40,500 71 30,016
Table 3.9 Availability of water source
Water sour ce availability Kampong Speu Kampot Prey Veng Takeo Total
No. 00 No. 00 No. 00 No. 00 No. 00
Rainwater
- Wet season Not enough 0 0 0 0 1 38 0 0 1 10
Enough 31 100 37 100 5 96.2 26 100 119 99.0
Total 31 100 37 100 26 100 26 100 120 100
- Dry season Not enough 26 83.9 30 81.1 20 76.9 21 80.8 97 80.7
Enough 5 16.1 7 189 6 231 5 19.2 23 193
Total 31 100 37 100 26 100 26 100 120 100
Others*
Available throughout a year 1 111 0 0.0 4 28.6 3 21.4 S 20.0
Available Not throughout a year S 88.9 3 100.0 10 714 1 78.6 32 80.0
Total 9 100 3 100 14 100 14 100 40 100

* Othe sources including irrigation canals, dug wells, lakes and community ponds.

Pond water level

Overall average water level of fish ponds filled with rainwater ranged from 2.43 m in
wet season to 0.76 m in dry season (Table 3.10). In Kampong Speu average pond water



level was 2.41 and 0.71 m in wet and dry season respectively; in Kampot 2.71 m and
0.75, in Prey Veng 2.21 and 0.77m and in Takeo 2.40 and 0.82 m. Average levels of
pond water were almost equal in each season for the four provinces. Fish cannot grow
or survive in ponds with such minimal water level in dry season, especially in March
and April. Most of the fish farmers did final fish harvest during this period and drained
thar fish ponds by different ways (Table 3.11)

Table 310 Pond water level

We season Dry ssason
Average pond Average pond
Province water level (m) Number Sandard deviation  water level (m)  Number Sandard deviation
Komong Speu 241 31 0.50 0.71 31 023
Kompat 271 37 0.45 0.75 37 0.27
Prey Veng 221 26 048 0.77 26 0.18
Takeo 240 26 0.49 0.82 26 02
Total 243 120 051 0.76 120 0.23

Pond water draining

After harvesting fish pond should be drained and dried very well to remove all
predatory species, especially snakehead fish, clariid catfishes, swamp eels and frogs,
before restocking the ponds. Overall 56.3 % of fish farmers drained water from their
ponds by sun in dry season, 43.1% by using water pumps and only one farmer in Prey
Veng by using his and his family members powers (Table 3.11). In Kampong Speu
highest percentage of fish farmers drained water from fish ponds by sun in dry season
and lowest percentage by using water pumps. In contrast, in Takeo province the
percentage of fish farmers draining water from their ponds using water pumps was
highest and by sun in dry season was lowest.

Table 3.11 Pond water draining

Kampong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %
Drained by sun 30 75.0 24 60.0 20 50.0 16 40.0 90 56.3
Drained by water pump 10 25.0 16 40.0 19 47.5 24 60.0 69 43.1
Drained manpower 0 0.0 0 0.0 1 25 0 0.0 1 0.6
Total 40 100 40 100 40 100 40 100 160 100

Pond water retention

Pond water retention determines period of fish culture. Different ponds generally have
different levels of water holding capacity due to soil types. The majority of fish ponds
(97%) had good or fair water retention (Table 3.12). The soil type of most of these
ponds was loamy (composing of clay and sand) and some was red clay or yellow clay.
Only 3 fish ponds in Kampong Speu and 2 in Prey Veng had bad water retention. Sandy
soil determines water holding capacity of the ponds.
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Table 3.12 Pond water retention

Water retention Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Good 28 70.0 34 85.0 30 75.0 35 87.5 127 79.4
Fair 9 22.5 6 15.0 8 20.0 5 12.5 28 17.5
Bad 3 7.5 0 0.0 2 5.0 0 0.0 5 3.1
Total 40 100 40 100 40 100 40 100 160 100

Pond water condition

Before and after stocking the ponds with fish seed, water conditions of fish ponds
should be regularly checked to make sure that fish in ponds are healthy and grow well.
About 81% offish farmers reported that their pond water was fertile and 3% responded
it was not fertile (Table 3.13). Pond water pollution was faced by about 3% of fish
farmers probably due to pond soil erosion or over fertilization of ponds. Around 12.5%
of fish farmers did not have any idea relating to their pond water condition probably due
to a lack offish culture knowledge. When a question was asked relating to water quality
of fish pond (acid or alkaline), all surveyed fish farmers had no idea or could not
provide any correct answer.

Table 3.13 Pond water condition

Water condition Kampong Speu Kampot PreyVeng Takeo Total

No. % No. % No. % No. % No. %
Fertile 30 75.0 34 85.0 31 77.5 35 87.5 130 81.3
Not fertile 2 5.0 1 2.5 2 5.0 0 0.0 5 3.1
Polluted 1 2.5 2 5.0 1 2.5 1 2.5 5 3.1
No idea 7 17.5 3 75 6 15.0 4 10.0 20 12.5
Total 40 100 40 100 40 100 40 100 160 100

3.2 Farmer's experience in aquaculture

3.2.1 Years of experience

There is no traditional pond agquaculture practiced in Cambodia. However, with recent
development of small-scale aguaculture, the practices where a variety of fish species are
stocked and fed/fertilised were relatively new for the farmers. For the 160 fish growing
households, 28.8% had only one year of experience in practicing the current small-scale
aguaculture, 14.4% had two or five years of experience, 15.6% had three years of
experience, 9.4% had four years of experience and 17.5% had more than five years of
experience (Table 3.14).

Table 3.14 Years of experience in current aquaculture

Description Kampong Speu Karr pot Prey Veng Takeo Total
No. [0/ No. [0/ No. [0/ No. % No. 0%

Year

Before 2000 6 150 2 50 17 42.5 3 75 28 175
In 2000 2 50 14 350 3 75 4 100 23 144
In 2001 6 15.0 3 75 1 25 5 125 15 9.4
In 2002 6 15.0 11 275 5 125 3 75 25 156
In 2003 7 175 4 10.0 5 125 7 175 23 14.4
In 2004 13 323 6 15.0 9 225 18 45.0 46 28.8
Total 40 100 40 100 40 100 40 100 160 100

Aquacultur type Number Average (year) Number Average (year) Number Average (year) Number Average (year) Number A /erage (year)
Grow-out 39 21 39 35 38 51 40 3.0 156 38
Nursing 1 2.0 1 10 1 10 0 3 13

Breeding/hatching 0 0 1 8.0 0 1 5.0
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Among the 156 grow-out farmers (97.5%), the fish farmersin Prey Veng province had
longest years of experience (5.8 years), followed by fish farmers in Kampot (3.5 years),
in Takeo (3.0 years) and in Kampong Speu (2.8 years). Only one farmer in Prey Veng
province had 5 years of experience in fish seed production. Among three fish seed
nursng farmers, one in Kampong Speu had two year s of experience, one in Kampot and
Prey Veng had one year of experience.

3.2.2 Major purpose of fish culture

As mentioned earlier the four provinces are wild fish scarce areas and capture fisheries
could not provide sufficient amount of fish for household consumption (section 2.16
and 2.17). Small-scale aquaculture is of crucial activity to increase family fish
production and might fill up this gap. The survey results confirm that the major purpose
of fish culture was for household consumption (Table 3.15). Around 69% of fanners
grew fish for family consumption, 26% grew fish for both consumption and selling and
25% grew fish for only selling or when excess is for selling.

Table 3.15 Main purpose of fish culture

Purpose Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Consumption 29 725 30 75.0 29 725 23 57.5 11 69.4
Sdling 0 0.0 0 0.0 0 0.0 4 10.0 4 25
Both n 275 7 175 10 25.0 13 325 4: 25.6
Excess for sdlling 0 0.0 3 75 1 25 0 00 4 25
Total 40 100 40 100 40 100 40 100 160 100.0

3.2.3 Major source of information

The main sources of information on small-scale aquaculture technology were composed
of training, extension materials and extension services. The ones provided by FAIEX
project are not included in this section.

Training course on fish culture

Among 160 fish farmers, only 58.1% had attended basic training course on small-scale
aquaculture techniques before they darted practicing this activity in the surveyed areas
(Table 3.16). Highest percentage of fish farmers in Kampot (92.5%) attended such
training course, followed by 50% in Prey Veng and Takeo and 40% in Kampong Speu
attended fish culture training course.

Percentage of farmers participating in training cour se on fish culture increased gradually
from 15% in 2000 to 29% in 2004 (Table 3.16). Before year 2000, around 5.4% farmers
had participated in this training. In 2004 highest number of farmers participating in fish
culture training course was found in Takeo (55%) and lowest humber was found in
Kampot (16.2%). In 2003, Prey Veng had highest number of fish farmers (30%)
participating in the training and Kampot had lowest (10.8%). In 2002, Kampot had
highest number (29.7%) and Prey Veng lowest number (5%) of fish farmers
participating in the training. In 2001 Kampong Speu (37.5%) had highest number and
Kampot (8.1%) had lowest number of farmers participating in the training course. In
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2000, Kampot (35.1%) had highest number of farmers and Kampong Speu and Prey
Veng had no farmer participating in the training course. Before 2000, only 25% of
surveyed farmers participated in the training course and no training course on fish
culture was organised in other three provinces.

Table 3.16 Fish culture training course, farmer's attendance, year of attendance and

course organizer
Description KampongSpeu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %

Attenance of training

No attendance 24 60.0 3 75 20 50.0 20 50.0 67 41.9
With attendance 16 40.0 37 92.5 20 50.0 20 50.0 93 58.1
Total 40 100 40 100 40 100 40 100 160 100
Year of attendance

Before 2000 0 0 0 0.0 5 25.0 0 0.0 5 54
In 2000 0 0 13 35.1 0 00 1 50 14 151
In 2001 6 375 3 8.1 2 10.0 2 10.0 13 14.0
In 2002 2 125 n 29.7 1 5.0 2 10.0 16 17.2
In 2003 4 25 4 10.8 6 30.0 4 20.0 18 194
In 2004 4 25 6 16.2 6 30.0 n 55.0 27 29.0
Total 16 100 37  100.01 20 100 20 100 923 100
Organizer of training

Provincial fisheries division 16 100.0 0 0.0 3 15.0 17 85.0 36 38.7
APHEDA 0 0.0 34 91.9 0 0.0 0 0.0 34 36.6
PADEK, PRASAC and DoF 0 0.0 0 0.0 17 85.0 0 0.0 17 18.3
GTzZ 0 0.0 3 8.1 0 0.0 0 0.0 3 3.2
CEDAC 0 0.0 0 0.0 0 0.0 3 150 3 32
Total 16 100 37 100 20 100 20 100 93 100

Training course on fish culture was organized by several government and non-
government and donor organizations (Table 3.16). Among 93 fish farmers 38.7%
reported that fish culture training course was organized by extension staff of respective
provincial fisheries division, 36.6% of the training course was organized by APHEDA,
18% was organized by PADEK in cooperation with DoF aquaculture division, 3.2%
was organized by GTZ or CEDAC. Mot of training cour ses on small-scale aquaculture
were focussing on grow-out techniques and generally organized for duration of two
days. Only two farmers in Prey Veng reported that they had attended a more specific
training course on small-scale fish seed production, which was organized by PADEK,
one in 1996 and another in 2004. This course was organized for duration of 3-5 days.
No specific training course focussing on fish marketing was provided in the surveyed
areas.

Extension materials

The second major source of information for practicing small-scale aquaculture in the
four surveyed provinces was extenson materials. Extension materials on small-scale
aguaculture technology, which have been produced by various national and
international organizations as formats of posters and booklets were provided to fish
farmers for practicing this new technology (Table 3.17).

Among 160 fish farmers, 57.5% of fish culture farmers received the above extension
materials. Highest percentage of fish farmers in Kampot province (90%) received
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extenson materials followed by Takeo (52.5%), Prey Veng (50.0%) and Kampong Speu
(37.5%) (Table 3.17).

Among 92 fish farmers, around 28.3% of fish farmers received extension materials in
2004, while only 9.8% of fish farmers received extension materials before 2000.
Percentage of fish farmers receiving the materials between 2000 and 2003 was nearly
equal (Table 3.17).

Table 3.17 Extension materials, receivers, years of receiving and providers

Description Kampong Speu Kampot Prey Veng Takeo Total

No. 9% No. % No. 9% No. % No. %
Receiving extension material
Not received 25 62.5 4 10.0 20 50.0 19 47.5 6S 42.5
Received 15 375 36 90.0 20 50.0 21 52.5 92 57.5
Total 40 100 40 100 40 100 40 100 160 100
Year of receiving extension material
Before 2000 0 0.0 0 0.0 8 40.0 | 4S8 9 9.5
In 2000 0 0.0 14 38.9 0 0.0 1 4S 15 16.3
In 2001 6 40.0 2 5.6 2 10.0 1 4.8 1 12.0
In 2002 1 6.7 1 30.6 1 5.0 3 14.3 16 17.4
In 2003 4 26.7 3 8.3 5 25.0 3 143 15 16.3
In 2004 4 26.7 6 16.7 4 20.0 12 57.1 26 28.3
Total 15 100 36 100 20 100 21 100 92 100
Received from orf anization
DoF/FPD 13 86.7 0 0.0 1 5.0 15 71.4 29 40.8
PADEK 0 0.0 0 0.0 17 85.0 0 0.0 17 21.3
APHEDA 0 0.0 33 91.7 0 0.0 0 0.0 33 229
PRASAC 2 133 0 0.0 2 10.0 1 4.5 5 7.0
GTz 0 0.0 2 5.6 0 0.0 0 0.0 2 1.4
CEDAC 0 0.0 0 0.0 0 0.0 4 19.0 4 4.8
SH 0 0.0 | 2.8 0 0.0 0 0.0 1 0.7
MARR 0 0.0 0 0.0 0 0.0 1 4.S 1 12
Total 15 100 36 100 20 100 21 100 92 100.0
Present status of extension materials
Not used 1 6.7 1 2.8 2 10.0 3 143 7 84
Used 14 93.3 35 97.2 IS 90.0 18 85.7 & 91.6
Total 15 100 36 100 20 100 21 100 92 100

To promote aquaculture in rural areas, government and non-government organizations,
including Department of Fisheries (DoF), respective Provincial Fisheries Division
(PFD), PADEK, APHEDA, PRASAC, GTZ, CEDAC, SH and MARR have produced
and provided extension materials on small-scale aquaculture technologies to farmers to
encourage them to do better aguaculture practices (Table 3.17). Most of extension
materials wer e provided by DoF/PFD (40.8%), APHEDA (22.9%) and PADEK (21.3%)
followed by EU-PRASAC (7.0%), CEDAC (4.8%), GTZ (1.4%), MARR (1.2%) and
SH (0.7%).

Among 92 fish farmers, Over 9% of farmers have 4ill been using the received
extenson materials as basic knowledge or information for practicing fish culture.
Around 97.2% of fish farmers in Kampot province have still been using the materials
compared to 93.3 % in Kampong Speu, 90.0% in Prey Veng and 85.7% in Takeo (Table
3.17).
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Extension services

The third main source of information on aquaculture technologies can be received from
extension services or programs of respective provincial fisheries divisions, NGOg/10s
(listed in Table 3.17), fish seed producers and fish farmers (Table 3.18). Based on the
survey outputs indicate that 71.3% of sampled fish farmers received information on fish
culture through the extension services or programs. 95% of farmers in Kampot province
received extension services followed by Prey Veng (67.5%), Takeo (65%) and
Kampong Speu (57.5%).

Table 3.18 Magjor source of extension service

Description Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Receiving extension service
Not received 17 425 2 50 13 325 14 35.0 46 28.8
Received 23 57.5 38 95.0 27 67.5 26 65.0 114 71.3
Total 40 100 40 100 40 100 40 100 160 100
Received from organization
Provincial fisheries division 15 65.2 19 50.0 17 63.0 18 69.2 69 60.5
Seed producer 6 26.1 0 0.0 5 185 5 19.2 16 14.0
Fish farmer 1 4.4 0 0.0 0 0.0 0 0.0 1 0.9
Donor/NGO 1 4.4 19 50.0 5 185 3 115 28 24.6
Total 23 100 3B 100 27 100 26 100 114 100
Frtquency of receiving
extension service
1-2timeslyear 22 95.7 33 86.8 24 88.9 25 96.2 104 91.2
3-6 timeslyear 1 4.4 5 13.2 3 111 1 39 10 8.8
Total 23 100 38 100 27 100 26 100 114 100

Among 114 fish farmers, 60.5% received extension service from respective provincial
fisheries division, 24.6% received the service from various donorNGOs (named in
Table 3.17), 14.0% received the services from fish seed producers and 0.9% received
the service from (modé) fish farmers (Table 3.18).

The majority of fish farmers (91.2%) received information on fish culture from
extension program 1-2 times per year. Highest percentage offish farmers in Kampong
Speu province received this information 1-2 times per year from the extension program,
95.7% compared to 86.8% in Kampot, 88.9% in Prey Veng and 96.2% in Takeo. Such
information was provided 3-6 times pe year to one farmer in Kampong Speu and
Takeo, 5 farmers in Kampot and 3 farmersin Prey Veng.

3.2.4 Fish farmer's record

Keeping good record is very useful for both fish fanners and extension saff to follow
up aquaculture progress and finally project can obtain accurate information relating to
the farmers practices of aguaculture. Therefore, a recording book with sandard format
and required information should be prepared and delivered to fish farmers for keeping
information offish culture activities. Among 160 fish farmers, only 31.3% had record
books and kept record on aquaculture activities (Table 3.19). Highest number of fish
farmers in Takeo province had record books, 425%0 compared to 37.5% in Kampong
Speu, 27.5% in Prey Veng and 17.5% in Kampot.
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Information recorded included liming, fertilization, water conditioning, stocking, feed
and feeding, partially harvesting, totally harvesting and fish selling (Table 3.19).
Around 90% of fish farmers kept information of stocking fish seed in their record book,
while percentages of fish farmers keeping other kinds of information did not vary
greatly, excepting percentage of fish farmers keeping information of fish selling was
lowest.

Table 3.19 Farmer srecord on aquaculture activities

Description Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Keeping record
No 25 625 33 825 29 725 23 575 no 68.8
Yes 15 375 7 175 11 275 17 42.5 50 313
Total 40 100 40 100 40 100 40 100 160 100
Recorded information
Liming 5 333 1 14.3 2 18.2 2 118 10 20.0
Fertilization 8 53.3 2 28.6 2 182 2 11.8 14 28.0
Water quality/condition 3 20.0 1 143 0 0.0 5 29.4 9 18.0
Stocking 11 733 6 85.7 n 100.0 17 100.0 45 90.0
Feed and feeding 2 133 3 42.9 2 18.2 5 29.4 12 24.0
Partially harvesting 6 40.0 3 42.9 3 273 2 11.8 14 28.0
Total harvesting 1 6.7 1 143 3 27.3 3 17.7 8 16.0
Fish sdlling 0 0.0 0 0.0 2 18.2 1 59 3 6.0

3.2.5 Fish species cultured

Seven popular fish species, including silver barb, common carp, silver carp, tilapia,
mrigal, sutchi catfish and clarias catfish, were cultured in all four surveyed provinces
(Table 3.20). Among 160 fish farmers, the most popular fish stocked was tilapia, which
was stocked by 66% of the farmers. Next to tilapia, the next three most freguently
stocked fish species were silver barb, common carp and silver carp. Indian carp, mrigal
was also an important fish species in the surveyed areas.

The sizes of the five most popular fish species greatly varied from 1 cm to 6 cm, but
ther average sizes were nearly equal (Table 3.20). The prices of these five species were
also almost equal due to their smilar sizes. The largest size of fmgerling stocked was
autchi catfish at an average size of 6.1 cm, followed by clarias catfish (5.1 cm), which
are the popular size preferred by fish farmers for stocking. According to their larger
sizes, the prices of the two indigenous catfish species were also higher than those of the
five exotic species. The sizes of the five exotic fish species were very small probably
leading to a high mortality rate, though their prices were low. Fish seed size is one of
the important indicators for evaluation of levels of success in aguaculture activity.
Quality of fish seed (i.e. genetic diverdity) is also another important indicator for
determining levels of success in the activity. Hence much attention should be paid on
brookstock management in both private and public hatcheries.

All 160 fish farmers stocked fish seed only once per year. An overall average number of
fish seed stocked was 975 per household (Table 3.21). Highest number of fish seed
socked was found in Kampot province, 1,145 compared 1,036 in Kampong Speu, 907 in
Prey Veng and 811 in Takeo. The majority of fish farmers stocked within 201-2000
heads offish seed (76.2%). Small numbers of households stocked more than 2000 heads
(8.8%) and less than or equal to 200 heads (15.0%).
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Table 3.20 Size and price of popular stocking fish species (N=160)

Max-Min Average Max-Min price Average price

size (cm) Sze (cm) Number (Rid/head)  (Rid/head)
Siver barb 15 2.6 98 40-70 50.2
Common carp 15 29 87 40-70 511
Siver carp 15 29 84 40-75 51.8
Tilapia 1-6 2.7 105 20-70 48.6
Mrigal 156 3.0 53 30-70 50.4
Sutchi catfish 2-15 6.1 22 50-130 96.0
Clarias catfish 2-7 51 9 30-160 94.6

Table 3.21 Number of fish seed stocked per household

No. of seed  Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
<=200 4 10.0 2 50 u 27.5 7 175 24 15.0
201-400 17 425 5 125 10 25.0 3 75 35 21.9
401-700 6 15.0 16 40.0 7 175 9 225 38 23.8
701-1000 3 75 3 75 5 125 13 325 24 15.0
1001-2000 5 125 10 25.0 3 75 7 175 25 156
>2000 5 125 4 10.0 4 10.0 1 25 14 88
Total 40 100 40 100 40 100 40 100 160 100
Average 1036.1 1144.8 906.8 811.3 975.0
Sd 1330.5 1332.2 1328.6 591.9 1,185.0

Fish seed supply is very important for aquaculture activity. There were two main
sources of fish seed supply, private or farmer's hatcheries and nurseries and public or
government hatcheries. In Kampong Speu, most of fish farmers bought fish seed from
local fish seed producers and some obtained fish seed which were taken from Bati
hatchery in Prey Veng and Chrang Chamres hatchery in Phnom Penh by development
project gaff. In Kampot around 80% of fish farmers bought fish seed from Chhouk
gation and the rest bought fish seed from local fish seed producers. In Prey Veng, 50%
of fish fanners bought fish seed from Bati hatchery and another 50% from local fish
seed producers. In Takeo most of farmers bought fish seed from local fish seed
producers and some bought fish seed which were taken by development project staff
from hatcheries in Phnom Penh.

Table 3.22 shows that fish farmers in the surveyed areas could obtained fish seed from
two directions, i.e. supplier came to farmers houses to sell fish seed or farmers went to
suppliers to buy fish seed. The majority of fish farmers went to suppliers to buy fish
seed. 75, 90, 65 and 65% of fish farmers in Kampong Speu, Kampot, Prey Veng and
Takeo, respectively went to suppliers to buy fish seed. Only 26.3% of fish farmers
reported that suppliers, i.e. local fish seed producers, came to ther houses to sell fish
seed and afterwards provided them fish culture knowledge.
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Table 3.22 Direction for Fish seed supply

KampongSpeu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %
Supplier come to farmer's house to sell seed 10 25.0 4 10.0 14 35.0 14 35.0 42 26.3
Firmer go to supplier to buy seed 30 75.0 36 90.0 26 65. G 26 65.0 118 738
Total 40 100 40 100 40 100 40 100 160 100

The surveyed results confirm that sufficient amount of fish seed could not be produced
locally to meet the demand of local farmers. Therefore, fish supply is in general a major
congraint to aquaculture development in the surveyed areas. A suitable number of local
fish seed producers should be promoted in the surveyed provinces. The main role of
public hatcheries is to trandfer researched technologies and new knowledge to private or
farmers hatcheries. The farmers hatcheries should play an important role of producing
good quality offish seed to supply to fish farmers.

3.2.6 Pond preparation and fertilization

Proper pond preparation and fertilization is a requirement for successful aquaculture.
All surveyed fish farmers carried out pond preparation by draining and drying the ponds
using three different methods (Table 3.11), although most of them could not dry the
ponds very well. No farmer removed mudflat after draining the pond as this activity is
labour, money and time consuming.

Among the surveyed fish farmers, 81% reported that they fertilized their ponds (Table
3.23). Around 19% of the respondents reported that they did not fertilize their ponds
before stocking fish. These farmers never attended any fish culture training course or
leant any aguaculture knowledge from extension program or from extension materials,
though they were interested in fish culture.

Table 3.23 Pond fertilization

Pond fertilization Kampong Speu Kampot Prey Veng Tikeo Total

No. % No. % No. % No. % No. %
Yes 30 75 37 92,5 27 67.5 35 87.5 129 80.6
No 10 25 3 7.5 13 325 5 125 31 19.4
Total 40 100 40 100 40 100 40 100 160 100

Available on-farm organic fertilizers included animal manure (cow, buffalo, pig,
chicken and duck) and green manure and off-farm commercial or inorganic fertilizers
including di-ammonium phosphate (DAP) and urea were available at commune or
digrict market (Table 3.24). Among 129 fish farmers, 93.5, 20.8 and 21.8% fertilized
thar ponds with cow/buffalo, pig and chicken/duck manure. 84.8% offish farmers used
green manure to fertilize ponds and in addition 59.6% of fish farmers used inorganic
fertilizer to fertilize their ponds. The percentage distributions of fish farmers using
organic and inorganic fertilizers were different for the four provinces. Highest
percentage of fish farmers used cow/buffalo or green manure was found in Kampot
province and lowest in Takeo province. In contragt, highest percentage of fish farmers
used pig or chicken/duck manure was found in Takeo and lowest in Kampong Speu.
The same percentage of fish farmers in Kampong Speu and Takeo used inorganic
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fertilizers, 60% compared to 70.3% in Kampot and 48.1%) in Prey Veng. Urea was
costed for Riel 800-1,200 per kilo, while DAP was costed for Riel 1,100-1,600 per kilo.

Table 3.24 Type of fertilizer used for fish pond (N=129)

Type of fertilizer Kampong Speu Kampo Prey Veng Takeo Total

No. % No. % No. 0% No. % No. %
Commercial fertilizer 18 60.0 26 70.3 13 48.1 21 60.0 78 59.6
Cow/baffalo dung 29 96.7 37 100.0 24 88.9 31 88.6 121 93.5
Pig dung 5 16.7 8 21.6 6 22.2 8 229 27 20.8
Chicken/duck droppings 3 10.0 9 24.3 5 18.5 12 34.3 29 21.8
Green manure 25 83.3 37 100.0 22 81.5 26 74.3 110 84.8

3.2.7 Rearing duration

Duration of rearing varied with water levels retaining in fish ponds. Rearing duration
ranged from 100 to 360 days for the four surveyed provinces, with an overall average of
247.4 days per cycle of fish production (Table 3.25). Shortest rearing duration was
found in Kampong Speu province (225.0 days), followed by Prey Veng (245.3 days),
Takeo (257.3 days) and Kampot (262.0 days). Highest percentage of farmers reared fish
for more than 240 days, while only 3.1% of farmers reared fish for less than or egual
to 120 days.

Table 3.25 Rearing duration offish

Rearing period Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
<=120 3 75 1 25 0 0.0 1 2,50 5 31
121-180 11 27.5 5 125 1 275 6 15.00 33 20.6
181-240 14 35.0 13 32.5 15 37.5 13 32.50 55 34.4
>240 12 30.0 21 52.5 14 35.0 20 50.00 67 41.9
Total 40 100 40 100 40 100 40 100 160 100
Average 225.0 262.0 245.3 257.3 247.4
Max 360.0 360.0 360.0 360.0 360.0
Min 120.0 100.0 180.0 120.0 100.0
Sd 63.7 65.6 55.1 60.7 62.5
3.2.8 Feed

Availability of pond inputs and ther costs are among the most important factors
determining viability of aquaculrure. Among 160 surveyed fish farmers, 158 farmers fed
fish in ponds and two farmers in Kampong Speu did not feed fish because these two
farmers stocked indigenous Clarias catfish seed and did not know what kind of feed
should be fed to this carnivorous fish species. Among 158 fish farmers, 84.2% fed their
fish 1 to 2 times per day, while only 15.8% fed fish 3 times per day (Table 3.26).
Conddering how many times per week farmers feed fish, the mgjority of fish farmers
fed fish 4 to 14 times per week. Only 16.5% of farmers fed fish 15-21 times per week
and avery small number of fanners (1.9%) fed fish 3 times per week.
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Table 3.26 Feeding frequency

Feeding duration Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Times per day
1time 8 21.1 n 275 23 57.5 16 40.0 58 36.7
2 times 22 57.9 16 40.0 15 375 22 55.0 Ie) 475
3times 8 211 13 325 2 5.0 2 5.0 25 158
Total 38 100 40 100 40 100 40 100 158 100
Times per week
3 times 3 7.9 0 0.0 0 0.0 0 0.0 3 19
4-7 times 9 23.7 16 40.0 25 62.5 20 50.0 70 443
8-14 times 18 47.4 n 275 13 325 17 42.5 59 373
15-21 times 8 211 13 325 2 5.0 3 75 26 165
Total 38 100 40 100 40 100 40 100 158 100
Average 12.8 12.9 9.7 9.9 113
Standard deviation 5.8 6.2 4.4 4.8 55

Table 3.27 shows on and off-farm feed inputs for fish culture in all four provinces.
Among 158 fish farmers, the main feed input was rice bran, which was used by all fish
farmers (100%). While rice bran was the by-product of rice which was produced by
mog farmers in rice milling houses, farmers had the option of taking rice bran back and
ingead pay for milling fee or used ther rice bran as milling fee and purchase back
different grades of rice bran from rice milling houses for raising fish and livestock. In
the sampled fish farmers, 81.6% of farmers purchased rice bran for fish culture. The
next four main feed inputs were vegetables, kitchen waste, duckweed and termites,
which were most readily available either on-farm or could be collected nearby at no
cash cost. Duckweed and termite collection is not problematic when few households are
culturing fish. In the long term however, if the number of households culturing fish
increased, collection of termites in particular might not be sustainable.

Pelleted feed was mostly used for sutchi catfish monoculture. In the fird one or two
months of stocking, farmers usually use pelleted feed to feed ther fish. When fish were
grown bigger enough, other inputs listed in Table 3.27, including the five main feed
inputs, pig dung, broken rice corn and red ant wer e used.

Table 3.27 Major feed inputs for fish culture (N=158)

Feed type Kampong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %

Rice bran 38 100.0 40 100.0 40 100.0 40 100.0 158 100.0
Vegetables 27 711 37 92.5 22 55.0 24 60.0 110 69.6
Kitchen waste 20 52.6 27 67.5 13 325 23 575 83 52.5
Duck weed 21 55.3 21 525 22 55.0 19 475 3 52.5
Termites 19 50.0 20 50.0 9 22.5 11 275 59 37.3
Pelleted feed 4 105 1 25 5 125 4 10.0 14 89
Broken rice 3 7.9 4 10.0 4 100 2 50 13 S2
Pig dung 1 26 0 0.0 3 75 0 0.0 4 25
Com 0 0.0 1 25 0 0.0 0 0.0 1 0.6
Red ant 0 0.0 0 0.0 0 0.0 1 25 1 0.6

As mentioned above, rice bran was the most important purchased off-farm feed for fish
culture (Table 3.28). Other than rice bran only a limited number of sampled farmers
purchased feeds such as pelleted feed from digtrict or provincial town market, broken
rice from rice milling house and vegetable and corn from neighbouring farm. A few
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farmers in Prey Veng and Takeo also hired children to collect duckweed and termites,
respectively. Off-farm feed costs were similar across the four surveyed areas. Rice bran
was Rid 200-500 per kilo and broken rice Rie 700-1,000 per kilo depending on quality.
Where available, vegetables and corn was Riel 300-500 per kilo. The market price of
pelleted feed varied from Riel 1,200 to 1,600 per kilo. In cash scarce rural economies,
very few of the surveyed farmers had enough cash to purchase feeds for fish.

Table 3.28 Purchased feed for fish culture (N=158)

Feed type Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. 9%
Rice bran 31 81.6 37 92.5 27 67.5 34 85.0 129 81.6
Pellet feed 4 105 1 25 5 125 4 10.0 14 8.9
Broken rice 2 53 0 0.0 2 50 0 0.0 4 26
Vegetables 2 53 1 25 0 0.0 2 5.0 5 32
Duckweed 0 0.0 0 0.0 2 50 0 0.0 2 13
Cora 0 0.0 1 25 0 0.0 0 0.0 1 0.6
Termites 0 0.0 0 0.0 0 0.0 1 25 | 0.6

3.2.9 Harvesting

Farme's raised fish for an average period of 7.5-8.5 months (Table 3.25). Fish were
regularly harvested many times per cycle for household consumption. Final fish harvest
was often carried out in dry season months, March or April when pond water was lower
than 0.5 m.

Fish production andyield

Since all surveyed farmers practiced multiple harvests for household consumption,
accurate information on actual fish production and yield was not easy to obtain through
household interview. The actual fish production and yield figure reported here are
therefore to be used with caution. As a whole, actual fish production and yield in closed
pond culture system 74.0 kg per household and 33.1 kg per 100 m?, respectively (Table
3.29). As per surveyed province, average actual fish production ranged from 44.6 kg per
household in Kampong Speu to 105.7 kg per household in Takeo. Average yield varied
from 25 kg per 100 m? in Kampong. Speu to 40.8 kg per 100 m? in Kampot. As for rice-
cum-fish culture or open pond culture system, overall average actual fish production
was 45.3 kg per household, ranging from 20.0 kg in Kampong Speu to 56.7 kg in
Takeo. Fish yield in this system was highest in Takeo, 40.6 kg per 100 m? compared to
37.1 kg per 100 m? in Kampong Speu, 33.3 kg per 100 m? in Kampot and 32.1 kg per
100 m? in Prey Veng. The survey outputs indicate that slightly lower fish yield detected
in Kampong Speu was probably resulted from shorter rearing period (Table 3.25).
Overall, fish yield in the open pond culture system was dightly higher than yield in
closed pond culture system. This finding is concordant with the results reported by
PADEK- Fisheries program and AIT Outreach project in Svay Rieng Province that
ponds connected to rice fidds were more productive than closed ponds because fish
have access to additional food sources in the rice fields.

Size and price offish at harvest

Fish size at harvest varied from species to species. Among the seven cultured fish
species, the size of harvested fish ranged from 100 g to 1,500 g (Table 3.30). The mean
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size of silver barb was 401.0 g, common carp was 463.6 g, silver carp was 464.0 g,
tilapia was 385.9 g, mrigal was 429.4 g, sutchi catfish was 383.0 g and clarias catfish
was 261.1 g. It was noted that fish size at harvest mentioned here was based on only
size offish which were sold. Among 160 fish farmers, around 38% sold their fish, being
35% in Kampong Speu, 38% in Kampot, 28% in Prey Veng and 53% in Takeo (Table
330& 3.31)

Table 3.30 Fish size at harvest (gram)

Fish size at harves (g)

Silver barb  Common carp  Silver carp Tilapia Mrigal  Sutchi catfish Clarias catfish

Kompong Speu (N=14) Number 8 9 8 9 4 - 3
Average 487.5 561.1 556.3 516.7 687.5 - 183.3
Maximum 1000 1000 1000 1000 1000 - 200
Minimum 200 200 200 200 250 - 150
Standard deviation 330.3 344.4 320.1 364.0 375.0 - 28.9
Kompot (N=15) Number 15 12 14 14 10 2 -
Average 283.3 329.2 317.9 264.3 330.0 200.0 -
Maximum 500 600 600 500 600 300 -
Minimum 150 200 200 100 200 100 -
Standard deviation 101.2 132.2 132.4 127.7 141.8 141.4 -
PreyVeng (N=I1) Number 6 6 3 6 3 t 2
Average 558.3 483.3 566.7 516.7 366.7 506.3 200.0
Maximum 1500 700 700 1500 500 800 300
Minimum 150 300 300 200 300 300 100
Standard deviation 504.4 160.2 230.9 495.6 1155 200.8 141.4
Takeo (N=21) Number 12 13 13 12 6 7 2
Average 275.0 480.8 415.4 245.8 333.3 442.9 400.0
Maximum 600 800 700 400 500 600 500
Minimum 100 200 200 100 100 300 300
Standard deviation 128.8 213,6 142.0 91.6 163.3 113.4 141.4
Total (N=61) Number 41 40 38 4 23 17 7
Average 401.0 463.6 464.0 385.9 429.4 383.0 261.1
Maximum 1500 1000 1000 1500 1000 800 500
Minimum 100 200 200 100 100 100 100
Standard deviation 266.2 212.6 206.4 269.7 198.9 151.9 103.9

The price of fish at harvest varied more from species to species than from size to sizein
the survey areas. The price offish ranged from Riel 2,500 per kilo to Rile 7,000 per kilo
(Table 3.31). The price of indigenous (local) fish species was generally more expensive
than exotic fish species. Fish price at harvest was similar in all four provinces and the
overall average price was Ridl 4,265.6 per kilo.

Mog of the farmers (66.3%) reported that they sold harvested fish at farm gate (i.e.
home), 26% sold fish in the village and a small number of farmers (7.5%) sold fish at
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commune or district market. In general, the price of harvested fish did not greatly varied
among the three selling places.

Table 3.31 Fish selling place and price at harvest

Description Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Selling place
Home 9 62.5 n 75.0 7 62.5 14 65.0 41 66.3
Village 4 30.0 3 175 3 275 6 30.0 16 26.3
Market 1 75 1 75 1 10.0 1 5.0 4 75
Total 14 100 15 100 1 100 21 100 61 100
Fish price (Riel/kg)
Average 4,425.0 4,300.0 4,212.5 4,125.0 4,265.6
Maximum 5,000 5,000 7000 7,000 7,000
Minimum 3,000 3,000 3000 2,500 2,500
Standard deviation 693.8 563.9 767.0 889.8 739.5

Table 3.32 shows household gross income from fish culture. This gross income was
calculated based on actual household fish production and price of harvested fish. The
gross income varied from Rid 197,134 in Kampong Speu to Rid 436,178 per
household in Takeo. The other two-province income was Riel 239,460 and Riel 382,765
in Prey Veng and Kampot, respectively.

Table 3.32 Household income from fish culture

Income (Riel) Kampong Speu Kampot Prey Veng Takeo Overall

No. % No. % No. % No. % No. %
<=100,000 7 175 6 15.0 2 5.0 4 10.0 19 11.9
100,001-200,000 10 25.0 C 00 17 42.5 5 125 32 20.0
200,001-400,000 15 375 16 40.0 17 425 14 35.0 62 38.8
400,001-600,000 4 10.0 16 40.0 0 0.0 10 25.0 30 18.8
>600,000 4 10.0 2 5.0 4 10.0 7 175 17 10.6
Total 40 100 40 100 40 100 40 100 160 100
Average (Riel) 197,134 382,765 239,460 436,178 313,884
Sandard deviation 135,637 291.223 177,775 327,132 232,942

3.2.10 Household member's participation in fish culture

Mog of the households for all four surveyed provinces had not enough money to hire
external labour to help in fish culture. Hence fish culture was operated by household
members in the existing ponds, which were congtructed. Household members including
husband (man), wife (woman) and children involved in all fish culture activities such as
pond digging, pond draining and drying, pond rehabilitation, pond filling, pond liming,
fertilization, water conditioning, stocking, feeding, pond management, partially and
totally harvesting and fish selling (Table 3.33). Overall, men always took higher
respongbility for fish culture, i.e. 60% of fish culture activities were operated by men
compared 20% by women and 20% by children. Evidently, 58, 22 and 20% of pond
condruction work was actually contributed by men, women and children, respectively.
Men played a significant role in pond preparation (i.e. pond filling, liming, fertilization
and water conditioning) and stocking (i.e. searched for and bought fish seed and stocked
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Table 3.33 Household member's partiapation in fish culture

Household member

Fish culture activity Province Husbanc Wife Children
% Sd 'A d [ d
Pond construction Kompong Speu (N=24) 60.00 22.07 21.00 14.00 19.00 18.00
Kompot (N=33) 55.00 18.24 22.58 15.96 22.42 22.75
Prey Veng (N=23) 63.14 22.04 21.00 16.00 15.87 19.23
Takeo (N=22) 52.73 13.16 25.00 18.13 2227 15.94
Total (N=102) 57.72 18.88 22.40 16.02 19.89 1898
Pond darining/drying Kompong Speu (N==40) 33.25 22.46 17.50 17.06 49.25 27.68
Kompot (N=40) 56.25 3119 20.00 2851 23.75 3457
Prey Veng (N=40) 70.00 2491 12.63 16.79 17.38 19.48
Takeo (N=40) 52.50 28.08 13.50 20.82 34.00 28.54
Total (N=160) 53.00 26.66 1591 20.80 3109 2757
Pond rehabilitation Kompong Speu (N==; 52.75 29.78 825 1357 39.00 32.64
Kompot (N=30) 56.75 21.65 22,00 19.37 21.25 25.74
Prey Veng (N=22) 73.25 26.35 10.75 14.39 16.00 18.65
Takeo (N=27) 50.75 20.77 9.75 125 39.50 20.72
Total (N=104)) 58.38 24.64 12.69 14.96 28.94 24.44
Pond filling Kompong Speu (N==40) 58.75 39.04 6.00 14.99 3525 40.51
Kompot (N=40) 81.25 3139 825 21.59 105 25.81
Prey Veng (N=40) 76.00 35.36 4.00 16.92 20 33.59
Takeo (N=40) 76.50 3215 4.25 1318 19.25 28.95
Total (N=160) 73.13 34.49 563 16.67 21.25 32.22
Liming Kompong Speu N=-30) 75.00 42.37 250 15.81 22.50 40.00
Kompot (N= 37) 87.50 3152 750 24.15 5.00 22.07
Prey Veng (N=27) 77.50 40.75 6.25 2317 16.25 36.49
Takeo (N=35) 87.50 3349 0.00 0.00 12.50 3349
Total N=129) 8188 37.03 4.06 1578 14.06 33.01
Fertilizin| Kompong Speu N=30) 70.75 40.97 10.25 2537 19.00 36.64
Kompot N=37) 73.75 42.35 11.25 26.52 15.00 34.34
Prey Veng N=27) 53.25 42.57 25.00 35.81 21.75 3153
Takeo (N=35) 7175 40.50 6.75 16.70 21.50 36.41
Total N=129) 67.38 41.60 1331 26,10 1931 34.73
Water conditioning Kompong Speu (N= 30) 64.25 42.66 1225 26.46 23.50 38.80
Kompat N=37) 77.00 4121 15.75 3194 725 19.74
Prey Veng N=27) 71.75 34.91 10.25 19.38 18.00 28.75
Takeo (N=35) 77.38 26.72 6.875 10.36 15.75 26.71
Total (N=129) 72.59 36.38 11.28 22,04 16.13 28.50
Stocking Kompong Speu (N= 40) 71.25 37.36 19.25 30.50 9.50 26.79
Kompot (N=40) 82.50 30.38 12.75 29.00 475 17.83
Prey Veng (N=40) 75.00 40.82 16.00 3357 9.00 24.26
Takeo (N=40) 81.00 3357 450 10.85 14.50 32.89
Total (N=160) 77.44 35.53 1313 25.98 9.44 25.44
Feading Kompong Speu (N= 38) 42.00 29.37 31.00 25.09 27.00 28.93
Kompoat (N=40) 37.75 22.36 48.00 23.42 14.25 15.79
Prey Veng (N=40) 4650 2741 32.75 22.76 20.75 20.18
Takeo (N=40) 47.75 28.96 3138 23.83 20.88 23.69
Total (N=158) 43.50 27.03 35.78 23.78 20.72 22.15
Pond management Kompong Speu (N= 30) 63.25 35.40 19.75 28.15 17.00 3204
Kompat (N=37) 80.00 3359 16.25 30.78 375 1334
Prey Veng (N=27) 70.50 35.01 18.00 2821 11.50 25.47
Takeo (N=35) 74.50 26.46 12.25 21.66 13.25 24.74
Total N=129) 72.06 32.62 16.56 27.20 11.38 23.90
Partially harvesting Kompong Speu (N==40) 46.75 41.10 11.00 21.10 42.25 40.79
Kompot N= 40) 62.50 38.81 11.50 20.58 26.00 37.13
Prey Veng N=40) 48.00 35.17 15.50 24.17 36.50 39.19
Takeo (N=40) 50.00 3242 9.00 1549 41.00 3521
Total N=160) 5181 36.88 11.75 20.34 36.44 38.08
Totally harvesting Kompong Speu (N=40) 46.00 16.73 25.00 1750 29.00 21.82
Kompot (N= 40) 48.75 18.28 31.00 1847 20.25 2348
Prey Veng (N=40) 41.63 21.19 28.63 1911 29.75 23.48
Takeo (N=40) 46.75 26.74 16.75 18.03 36.50 26.75
Total (N=160) 45.78 20.74 25.34 18.28 28.88 23.88
Fish sdlling Kompong Speu N= 12) 16.67 12.12 83.33 31.23 0.00 0.00
Kompat (N=16) 12.50 11.07 81.25 3345 6.25 575
Prey Veng (N=15) 6.67 5.67 86.67 37.27 6.67 6.11
Takeo (N=27) 1111 9.98 85.19 40.01 370 2.38
Total (N=70) 11.74 971 84.11 35.49 4.16 356
Toa Kompong Speu 53.90 3165 2054 21.60 25.56 29.59
Kompot 62.42 28.62 23.70 24.90 13.88 22.95
Prey Veng 59.48 30.17 2211 23.66 18.42 2511
Takeo 60.02 27.15 17.32 17.04 22.66 25.88
Total 58.95 29.40 20.92 21.80 20.13 25.88




the pond), while women played the most important role in fish selling. Feeding fish or
feed forecasting was mainly involved by women, while men and children involved in
searching for fish feed. Beside men, children also play an important role in pond
draining and drying, pond rehabilitation and partially and totally harvesting. The
surveyed results confirm that the percentage distributions of fish culture activities
operated by men, women and children in all surveyed provinces were not much
different. Availability of labour was not seen as a major congraint to fish culture in the
surveyed areas.

3.3 Constraints to fish culture

Although most of surveyed farmers were successful in ther fish culture, they faced a
number of technical problems including (1) a lack offish culture knowledge, (2) a lack
of water source, (3) high fish mortality, (4) poor quality seed, (5) lack of fish seed
suppliers, (6) polluted water, (7) poaching and (8) small size offish seed (Table 3.34).
Among 160 surveyed fish farmers, 56.3% reported that they did not have enough fish
culture knowledge, though some of them had attended fish culture training course
organized by local provincial fisheries divisions and donor-funded development projects
(Table 3.16). In general, most of participants in fish culture training course were men,
but women also played an important role in fish culture (Table 3.33). Hence fish culture
knowledge should be provided to both men and women equally to enable rural
households to operate successful aguaculture and to enhance fish food security. The
second major congrain faced by 22% of fish farmers was a lack of water sources
because most of them were dried up during dry season, even dug wells were also dried
during drought month(s). The third main praoblem was high fish mortality reported by
% of fish farmers. Fish mortality can be resulted from various factors such as (1)
predation by wild fish due to poor pond preparation (see section 3.2.6), (2) small size
fish seed stocked (Table 3.20 and 3.34), (3) poor handling of fish seed by long distance
trangportation e.g. hatcheries in Phnom Penh (see section 3.2.5), (4) polluted water
(Table 3.13 and 3.34), (5) poaching probably due to ponds located far from the house
(Table 3.34). The fourth main problem was poor quality of fish seed (i.e. genetic
quality) faced by 5% of sampled fish farmers who reported their fish in the ponds did
not growth bigger with times and were sunted fish. The fifth major problem was a lack
of local fish seed suppliers, which retarded small-scale aquaculture development in the
surveyed areas.

Table 3.34 Mg technical condraints faced by fish culture farmers

Type of problem Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Lack of fish culture knowledge 25 62.5 18 45.0 26 65.0 21 525 90 56.3
Lack of water source 7 175 10 25.0 8 20.0 10 25.0 35 21.9
High fish mortality 2 5.0 7 175 3 75 2 5.0 14 88
Poor quality offish seed 4 10.0 1 25 2 5.0 1 25 8 5.0
Lack of fish seed supplier 0 0.0 | 25 i 25 5 125 7 44
Polluted water 1 25 1 25 0 0.0 1 25 3 19
Poaching 1 25 1 25 0 0.0 0 0.0 2 13
Small size offish seed 0 0.0 1 25 0 0.0 0 0.0 1 06
Total 40 100 40 100 40 100 40 100 160 100
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Beside technical problems, a mgjor financial constraint was also faced by fish farmers.
Among 160 fish farmers in the surveyed areas, 78.1% did not have enough cash money
to buy fish seed and feed for aquaculture operation. The remaining 21.9% of fish
farmers had no any financial problem. Equally higher percentage of fish farmers in
Kampot and Takeo provinces than those in Kampong Speu and Prey Veng provinces
were facing a lack of money to buy fish seed and feed (Table 3.35)

Table 3.35 Major financial constrain faced by fish culture farmers

Type of problem Kampong Speu Kampot Prey Veng Takeo Total

No. 9% No. 9% No. 9% No. 0% No. V.
Lack of money to buy fish seed and: 29 725 33 825 30 75.0 33 825 125 78.1
No problem n 275 7 175 10 25.0 7 175 35 219
Total 40 100 40 100 40 100 40 100 160 100

3.4 Farmer's assessment and attitude to fish culture

3.4.1 Fish culture farmer

Among 160 sampled fish culture farmers, none wanted to stop the aquaculture activity
(Table 3.36). All farmers wanted to continue aguaculture at different scales, i.e. at
present, a more expanded or a reduce scale. The majority of fish famers wanted to
expand their aquaculture activity, 70% compared to 27.5% who wanted to continue the
activity at the present scale and only 2.5% wanted to continue the activity at a reduced
scale. The percentage distributions of fish farmers who wanted to continue aquaculture
at different scales were smilar in all four provinces.

Table 3.36 Farmer's attitude to future aquaculture development

Future fish culture scale Campong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
A the present scale 9 225 n 275 14 35.0 10 25.0 44 275
At a more expanded scale 2s 70.0 29 72.5 26 65.0 29 725 112 70.0
At areduced scale 3 75 0 0.0 0 0.0 1 25 4 25
Stop the activity 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 40 100 40 100 40 100 40 100 160 100

The most important purpose of fish farmers who wanted to continue aquaculture at a
more expanded scale was for both household fish consumption and income, which was
reported by 56.3% of 112 fish farmers (Table 3.37). Around 22.3% of fish farmers
continuing aquaculture at a more expanded scale reported they wanted to increase
household income, while 21.4% wanted to increase fish production.

Table 3.37 Reasons for continuing aguaculture at a more expanded scale

Reason Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Increase in family income 8 28.6 4 138 4 15.4 9 31.0 25 223
Increase fish production 2 71 7 24.1 7 26.9 8 27.6 24 21.4
Consumption and sdlling 18 64.3 18 62.1 15 57.7 12 41.4 63 56.3
Total 28 100 29 100 26 100 29 100 112 100
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Those fish fanners wanted to continue fish culture at the present scale because the
majority of them had a limited land area (Table 3.38; see also Table 2.15). Fish farmers
wanted to continue fish culture at a reduced scale as most of them did not have enough
money to buy fish seed and feed or lacked household labour for fish culture operation.
Mogt of the latter type farmers were elders normally aged greater than 60 years.

Table 3.38 Reasons for continuing aquaculrure at the present or reduced scale

Reason Kampong Speu Kampot PreyVeng Takeo Total

No. % No. % No. o, No. % No. %
Lack of land space 5 41.7 5 455 9 64.3 6 54.6 25 52.1
Lack of labour 2 16.7 0 0.0 2 14.3 1 91 5 10.4
Lack of money 5 417 6 54.6 3 21.4 4 36.4 1S 375
Total 12 100 n 100 14 100 n 100 48 100

3.4.2 Non-fish culture farmer

Non-fish culture farmers were farmers who have never engaged in fish culture before.
The firgd two main reasons that they did not engage in fish culture were lack of money
to fish seed and other pond inputs and lack of fish culture knowledge which was
reported by 28.6 and 27.9% of the total 167 sampled farmers (Table 3.39). The second
two main reasons was that 14.2% of farmers had no ponds and 13.1% wanted to keep
pond water for household utilization. A small number of farmers had other reasons
including (1) no fish seed available locally (3.1%), (2) lack of land space (4.0%), (3)
lack of labour (1.2%) and no plan to grow fish (3.0%).

Table 3.39 Reasons for not engaging in fish culture in the past

Reason Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Lack of water 1 2.3 4 10.0 2 5.0 2.3 8 4.9
Lack of money 15 34.1 9 225 1 275 13 30.2 48 28.6
Lack of technology 7 15.9 13 325 16 40.0 10 233 46 27.9
No pond 8 18.2 3 75 6 15.0 16.3 24 14.2
No fish seed available 0 0.0 3 75 1 25 23 5 31
Water utilization 7 15.9 6 15.0 3 7.5 14.0 22 131
Lack of land space 5 114 0 0.0 1 25 2.3 7 4.0
Lack of labor 1 23 0 0.0 0 00 23 2 12
No plane to grow fish 0 0.0 2 50 0 0.6 3 7.0 5 3.0
Total 44 100 40 100 40 100 43 100 167 100

Among 167 non-fish culture farmers who never practiced fish culture previoudy, the
majority of them (97%) were interested in garting fish culture (Table 3.40). Only 5
(3%) farmers had no interest in starting this activity, 2 in Kampot and 3 in Takeo. The
main reasons for the 2 Kampot fanners not interested in growing fish was lack of
money and keeping pond water for household utilization. Among the 3 Takeo farmers,
one wanted to keep pond water for utilization, one (i.e. a Buddhist dder) did not want to
eat fish and another had a limited family labour.

The most important types of fish culture extension materials needed by farmers were
booklets and posters, which were reported by 98.2 and 90.1% of the 162 non-fish
farmers who were interested in gtarting fish culture, respectively (Table 3.41). The next



two important types of fish culture extenson materials were narrative videos and
leaflets.

Table 3.40 Farmer's interest in garting fish culture

Farmer's interest Kampong Speu Kampot Prey Veng Talceo Total

No. % No. % No. % No. % No. %
Interest 44 100.0 38 95.0 40 100.0 40 93.0 162 97.0
No interest 0 0.0 2 5.0 0 0.0 3 7.0 5 3.0
Total 44 100 40 100 40 100 43 100 167 100

Table 3.41 Type of aquaculture extension materials needed by farmers

Type of extension material Kampong Speu Kampot Prey Veng Takeo Total

No. % No. % No. % No. % No. %
Number of households 44 38 40 40 162
Booklet 44 100.0 38 100.0 40 100.0 37 92.5 159 98.2
Lesflet 17 38.6 20 52.6 18 45.0 13 325 68 42.0
Pogter 40 90.9 38 100.0 37 92.5 31 77.5 146 90.1
Narrative video 24 54.6 21 55.3 17 42,5 16 40.0 78 4S.2

Among 162 farmers who were willing to dart fish culture, 63.6% expected that they
will grow fish for family consumption only and 31.5% grow fish for both consumption
and sdling (Table 3.42). 3.1% of farmers expected that they will have additional income
(saving) from fish culture, while 1.9% expected reduction in expense for buying fish.

Table 3.42 Farmer's expectations from fish culture

Farme's expectation Kampong Speu Kampot Prey Veng Takeo Total
No. % No. % No. % No. % No. %

Consumption 29 65.9 24 63.2 26 65.0 24 60.0 103 63.6
Consumption & selling 15 341 9 23.7 12 30.0 15 375 51 315
Expense reduction for buying fish 0 0.0 2 53 1 25 0 0.0 3 19
Income (saving) 0 0.0 3 79 1 25 1 25 5 31
Total 44 100 33 100 40 100 40 100 162 100
35 Summary

Household members dug the majority of household ponds and the ponds were multi-
purpoe being used for vegetable watering, livestock and household use (bathing,
washing and drinking). The survey outputs showed that there was no tradition of fish
culture practice in the four provinces and that the majority of farmers sarted culturing
fish in the lagt five years. While a large number of fish fanners had learnt fish culture
knowledge from several sources including training courses, extension materials,
televison and radio organized and produced by the government (i.e. DoF/PFDs) and
various NGOs, they had little basic knowledge on the subject.

Mod ponds were closed and a small number open or connected to rice fields. All rain-
fed ponds were several years old and between 263-364 m? in area and between 2.0-3.0
m deep. The pond area and depth was usable for profitable fish culture in the surveyed
arees Nearly all ponds were congructed within the homestead, which would deter theft



and would allow all household members to participate in fish culture. Water retention of
the majority of fish ponds was reported to be good or fair and between 7-9 months per
year. Moreover water condition of most ponds, which were fertilized with organic
animal and green manure, supplemented by a small amount of inorganic fertilizers
before stocking were fertile. With supplementary feeds such as rice bran, vegetables,
kitchen waste, duckweed and termites, sampled fish farmers could produce between 45-
106 kg fish per household or 25-41 kg fish per 100m? in the closed pond culture system
and between 20-57 kg fish per household or 32-41 kg fish per 100m? in the open pond
or pond connected to rice field culture system. Fish yield in the open pond culture
system was dightly higher than yield in closed pond culture system. This finding is
concordant with the results reported by PADEK - Fisheries program and AlIT Outreach
project in Svay Rieng Province that while ponds connected to rice fields were more
productive than closed ponds because fish have access to additional food sources in the
rice fields, there were increased problems with predatory fish species.

Farmers identified major effects of fish culture such as (1) increase fish availability
thereby its contribution to household food security, (2) reduction in expense for buying
fish from market leading some household saving, (3) additional household income from
selling fish and better use of unused on-farm resour ces.

Fish farmers were facing a number of technical praoblems including (1) lack of fish
culture knowledge, (2) lack of water source during dry season, (3) high fish mortality,
(4) inadequate availability of good quality seed, (5) lack of local fish seed suppliers, i.e.
fish seed have to be obtained from distance places, (6) polluted pond water, (7)
poaching and (8) small size of fish seed. Other problems such as lack of capital, credit
availability and the high interest rate remain as major issues congraints farmers to fish
culture.

Although fish culture farmers facing several problems as mentioned above, all were
willing to continue the activity and the majority of them wanted to expand ther fish
culture activities for both household fish consumption and sale. Interestingly, 97% of
sampled non-fish culture farmers who never engaged in fish culture previoudy were
interested in darting fish culture and expected meeting part of household fish
consumption as wild fish catch is far below household requirement and this was an
important factor in household motivation and interest in trying fish culture as a new
activity.

Most households were poor and marginal with little cash income therefore fish culture
recommendations must be low cost and low risk. This requires relying primarily on on-
farm resour ces like organic animal and green manures and supplementary feeds such as
rice bran, vegetables, kitchen waste, duckweed and ter mites.
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APPENDICES

Appendix 1 Terms of Reference

1. Purpose of the Survey

There are 3 major purposes for conducting the baseline survey, which are as follows:

(1) To identify objectively verifiable indicators for monitoring and evaluation (M&E) of the
Project activity;

(2) To obtain basic information on socio-economics and aquaculture activity in the Project
target areasin the 4 provinces of Takeo, Prey-Veng, Kampong Speu and Kampot; and

(3) To prepare Commune/Village Profiles of the Project target communes and villages.

2. Survey Type

The baseline survey will be consisted of the 3 types of survey: 1) Secondary data collection and
documentation consulting existing information and documents; 2) Field survey and analysis
through individual interview to rura farmers using questionnaire; and 3) Field survey for
preparing communelvillage profiles through key informant group interview.

3. Survey Target Area and Target People

The Project is now selecting the initial 4 communes where the Project is going to provide
intengve extension services and 1 village where the Project is going to implement activities on
fish refuge pond management in each Project target province (initially total 16 communes and 4
villages).

Individual interview to rural farmers will be conducted in the 2 communes out of the 4
communes mentioned above per Project target province (total 8 communes). In each commune,
20 small-scale aquaculture farmers and 20 non- aquaculture farmers but having intension to gart
aquaculture activity in future will be selected and interviewed using questionnaire (total 320
samples).

Key informant group interview will be conducted in the 16 communes and the 4 villages
mentioned above. Key informants might be leaders and other key persons in the communes and
thevillages.

4. Survey Method

The Project will entrug the baseline survey to a local consultant. The consultant shall organize
a urvey team to be consisted of 1 survey manager, 8 field surveyors and 2 surveyors for
soondary data collection and other necessary experienced personnel for data entry, data
analysis and report writing. Among the 10 surveyors, 5 should be experts on aquaculture and
the rest on socio-economics.

The survey will be consisted of the 3 types of survey as mentioned earlier. Survey method of
each survey type is briefly explained below.
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(1) Secondary data collection and documentation consulting existing information and

documents:
Secondary data on socio-economic situation, fishery administration and agquaculture stuation
of Cambodia as a whole and of the target 4 provinces will be collected through existing
information and documents. The information might be available at National Ingitute of
Statistics (NIS), Department of Fisheries (DoF), corresponding divisions at provincial level
and so on.

(2) Field survey and analysis through individual interview to rural farmers using questionnaire:
Primary data on household economy and aguaculture activity of the 320 small-scale farmers
in the target 4 provinces will be collected through individual interview using questionnaire.
As for the selection of the farmers, DoF and Provincial Fisheries divisions of MAFF will be
requested for assistance.

(3) Field survey for preparing communelvillage profiles through key informant group interview:
Key informant group interview will be organized to obtain information for making
communelvillage profiles of the 16 communes and the 4 villages. Information of the 16
communes will be collected for small-scale aquaculture development. Information of the 4
villages will be collected for fish refuge pond (community pond) management. As for the
selection of the key informants, DOF and Provincial Fisheries Division of MAFF will be
requested for assistance.

5. Output

(2) Full report of the baseline survey in English with electrical data and the filled-up

questionnaire. The report should contain location map of the surveyed area and photos.
(2) Communelvillage profiles for the 16 communes and 4 villages in English with electrical
data.

The output should be submitted to the Project by not later than the last day of the Contract to be
agreed by the Project and a local consultant (i.e. 12 November 2005).

6. Proposed Schedule (90 days)

August 2005  September October November

1. Signing contract
2. Secondary data collection and (14 days)
documentation
3. Preparation for field survey (S days)
(trandation of the questionnaire, —
pretest and revision)
4. Field survey and data checking

(1) Prey-Veng - {28 days)

(2) Takeo —— (28 days}

(3) Kampong-Speu (28 days)

(4) Kampot - (28 days)
5. Data entry — . (20days)
6. Data analysis — _ (15day9)
7. Draft final report writing — (2l days)
8. Draft final report submit
9. Examination of the report — (5 days)
10. Final report writing — (7 days)
11. Final report submit @
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Appendix 2 Baseline survey team members

Team member

Qualification and experience

A. Supervisor/Team leader
1. Dr. So Nam

Education: Ph.D. in Biology (Belgium), M.Sc. in
Aquaculture (Belgium) and B.Sc. in Aquaculture and
Fisheries Sciences (Cambodia).

Work experience: Manager/coordinator, supervisor,
researcher and consultant on various projects related to
aquacultureffisheries and socio-economic aspects.

B. Field surveyor
(@ Aquaculture specialist
1. Mr. engTong

2.Mr.ThaoLo

3. Mr. SoeunNorng

4, Mr. Meas Vichit

(b) Socio-economic specialists
1. Mr. Seng Leang

Education: B.Sc. in Aquaculture and Fisheries
Sciences, Royal University of Agriculture, Phnom
Penh.

Work experience: (1) Field survey on use of trash fish
for aguaculture in seven provinces in Cambodia; (2)
Data collection of fish consumption at Tonle Sap Great
Lake and (3) Taxonomy/characterization of fish
species in the Mekong River.

Education: B.Sc. in  Aquaculture and Fisheries
Sciences, Royal University of Agriculture, Phnom
Penh.

Work experience: (1) Fisheries Researcher in Prey
Veng, Kompong Cham and Siem Reap provinces and
(2) Field survey on Socio-economic characteristics of
fishing households in Kompong Thom province.
Education: B.Sc. in Fisheries Science, Prek Leap
Agriculture College, Phnom Penh.

Work experience: (1) Field survey on use of trash fish
for aquaculture in seven provinces in Cambodia; (2)
Data collection of fish consumption at Tonle Sap Great

. Lake (3) Field study on valuation of household fishing

and fish culture (4) Field data collection of fish
catches and species identification at fishing lots of
Tonle Sap Great Lake.

Education: B.Sc. in Fisheries, University of Fisheriesin
Nha Trang, Vietnam.

Work experience: (1) Aquaculture extension; (2)
Bloodstock management, fish breeding, nursng and
growth-out; (3) Field survey on fish consumption at
Tonle Sap Great Lake; and (4) Economic valuation of
aquatic resources and fish processing market.

Education: B.Sc. in Aquaculture and Fisheries
Sciences, Royal University of Agriculture, Phnom
Penh.

Work experience: (1) Socio-economic basdine survey



2. Ms. Hing Sopheavy

3. Mr. Ngo Sarakmony

4. Miss Hy Tang Horn

Data entering specialist
1. MissTan Phalla

D. Secondary data collector
[.Mr. ChhorBanly

2. Mr. Sen Rotha

of freshwater capture fisheries at Tonle Sap Great Lake
(including gender issues); (2) Filed survey on fish
trade, marketing and digtribution and role of women in
fisheries sector; (3) Data collection and field research
on fish fights over fish rights (World Fish Center); (4)
Fisheries community studies; and (5) Inventory and
management of Cambodia wetlands.

Education: B.Sc. in Fisheries Science, Prek Leap
Agriculture College, Phnom Penh.

Work experience: (1) Field survey on fish consumption
at Tonle Sap Great Lake, (2) Filed survey on socio-
economic data collection of inland fisheries in the
Mekong Plain region, Cambodia.

Education: B.Sc. in Agriculture Economics and Rural
Development, Royal University of Agriculture, Phnom
Penh.

Work experience: Field survey on use of safe water in
Takeo province.

Education: Diploma of Fisheries, Prek Leap
Agriculture College, Phnom Penh

Work experience: (1) Field survey on socio-economic
impact of small-scale fish seed production in Takeo
province;, (2) Field survey on socio-economic impact of
hydropower plant in Kampot digrict, Kampot
province, and (3) Field survey on livelihoods of rural
people living along the Mekong River in Siem Pang
district, Stung Treng province.

Education: B.Sc. in Business and Administration,
National University of Phnom Penh, Phnom Penh
Work experience. Entering of aquaculture, fisheries
and socio-economic data for more than 3 years with
Mekong River Commission Freshwater Capture
Fisheries Project in Cambodia.

Education: B.Sc. in Aquaculture and Fisheries
Sciences, Royal University of Agriculture, Phnom
Penh.

Work experience: Aquaculture and socio-economic
data collection.

Education: B.Sc. in  Aquaculture and Fisheries
Sciences, Royal University of Agriculture, Phnom
Penh.

Work experience: Aquaculture, Fisheries and socio-
economic data collection and management.
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Appendix 3 List of farmers for individual interview

Farmer's code” Farmer's type Farmer's name Viliage Communa District Provinca

1 a Von Veun Chea Khiang Chea Khisng Pray Veng Prey Veng

2 a 8in Toong Dean Ny Lves Pras Sdach Pray Veng

3 a Nut Sun Boaeng Snou Lvea Pras Sdach Fray Vang

4 a Doeng Dom Doun Yu Chea Khlang Prey Veng Prey Veng

] a Chory Piset Chras Chea Khlang Prey Veng Pray Veng

L] a Chhoun Soka Tnung Chea Khlang Prey Vang Pray Veng

7 a Touch Khorn Takok Lvea Pras Sdach Proy Vang

-] n Seang Samat Boang Snou Lvea Fras Sdach Prey Veng

] a Bun Hun Svay Kdeab Lvea Pras Sdach Pray Veng

10 a8 Ye Hoen Chhka Kon Chea Khlang Pray Verg Broy Veng

1 ] Sun Sarcen Chhnung Chaa Khiang Prey Veng Pray Veng

12 a Ket Lonh Takok Lvea Pras 8dach Pray Veng

13 a Chea Chosk Prom Ksach Lvea Pras Sdach Prey Veng

14 8 Cherk Rula Chras Chea Khisng Pray Veng Pray Veng

15 a Soun Gun Boeng Snou Lvaa Pras Sdach Pray Veng

16 a Cheaa Chhoen Chhke Kon Chaa Khisng Pray Vang Pray Vang

17 a Fav Thun Chhke Kon Chaa Khiang Pray Veng Pray Veng

18 a Much Ed Ksach Lvea Pras Scach Pray Vang

19 a Ly Eeam Takok Lvea Pras Sdach Pray Vang

i) natl Preng Tim Taksk Lvoa Pras Sdach Pray Vang

21 nal Sun Py Chres Chea Khiang Pray Veng Prey Veng

22 na2 Chan Sus Takak Lvea Pras Sdach Pray Vang

23 a Nhem Raksmay Angkor Pheak Damnak Sokrom Demg Tong Kampot

24 nat Chev Chhoen Trapang Rsey  Damnak Sokrom Darng Tong Kampot

25 nal Oum Kor Trapang Rsey  Damnak Sokrom Damg Tong Kampot

26 a Ouk Chan Trapang Rsey Camnak Sokrom Darng Tong Kampot

27 ) Soun Kunthea Krang Ampav ~ Damnak Sokrom Darng Tong Kampot

28 a Ty Sarcen Lva Krang Snay Chhouk Kampot

25 a En Koy Lva Krang Snay Chinouk Kampot

30 a Koam Phal Lva Krang Snay Chhouk Kampat

Ly na2 Kruy Scen Angkor Pheak  Damnak Sokrom Domg Tong Kampat

32 na2 Em Sary Lva Krang Snay Chhouk Kampot

33 a Houn Kim Panlay Ponilay Angkor Boray Takeo

34 a Tet Mul Tlouk Yul Fonlay Angkor Boray Takeo

35 a Soam Cha Som Roung Ponlay Angkor Boray Takeo

36 a Sam Houn Pray Skat Trapang Thorm KC  Tramkork Takeo

a7 a Touch Chib Ta Soun Trapang Thorm KC  Tramkork Takeo

38 a Chom Hun Som Roung Trapang Thorm KC  Tramkork Takea

36 nai Brok Kro Som Roung Trapang Thorm KC  Tramkork Takeo

40 nail Met Nhunh Pray Sbat Trapang Thorm KC  Tramkork Takeo

41 nail Muk Heng Proy Sbat Trapang Thorm KC  Trambkork Takec

42 nal Chak Ry Sromuk Ponlay Angkor Borey Takeo

43 na2 Chhen Chor Ponlay Ponlay Angkor Borey Takec

44 a Ngan Sokka Roka Thorm Kat Phiuk Bor Seth Kampong Speu
45 ] Eang Touch Tbang Phnom Veal Kharng Pesay Kampong Speu
4B a Choun Chantha Pray Kiung Vaal Khorng Posay Kampong Spau
AT nai Keo Samien “rol iKresang Veal Khorng Pesay Kampong Speu
48 nal Merm Kan Pom Cham Veal Kharng Pasay Kampeng Speu
49 nal Maerm Ngath Krol Krosang Kat Phiuk Bor Seth Kampang Spau
50 na2 Khoem Noen Krosang Chimea Veal Kherng Pesay Kampeng Speu
51 naz Ouk Oul Roka Kong Kat Philuk Bor Seth Kampong Speu
&2 na2 Ngeth Sak Krel Krasang Kat Phiuk Eor Sath Kempang Spau
53 na2 Freab Seyha Thbong Phoom  Vesi Khorng Pesay Kampong Speu
54 Mang Nat From Ksach Lvea Pras Bdach Pray Veng

55 a Hak Dorn Keach Lvea Pras Sdach Pray Vang

56 2 Sie Sy Krang Ampov Damnak Sokrem Dorng Tong Kampot

57 a Nhab Thy Angker Phieak Damnak Sokrom Domg Tong Kampot

58 a Soung Herng Angkor Phisak Damnak Sokrom Domg Tong Kampot

5Q H Chhoem Eam Ta Nan Krang Snay Chhouk Kampaot

=0 Maom Sarem Ta Nan Krang Snay Chhouk Kampot

81 nat Lean Som Trapang Rsey Damnak Sckrom Dorng Tang Kampot

62 nat Soun Sambath Ta Nan Krang Snay Chhouk Kampot

63 nat Mark Sin Ta Nan Krang Snay Chhouk Kampol

684 naz MNark Chanthom Argkor Pheak Damnak Sokrom Demg Tong Kampot

585 na2 Hin Sim Krang Rolous Krang Snay Chhouk Kampot

66 naz Ten Los Krang Rolous Krang Snay Chhouk Kampat

87 na2 Thoang Maan Angkor Pheak  Damnak Sokrom Darng Tang Kampot

62 a Mam Doun Chhnung Chea Khiang Pray Veng Frey Veng

63 a Quk Ang Takok Lves Pras Sdach Brey Veng

70 a Pin Kim Sam Roung Lves Pras Sdach Pray Vang

71 a Fom Phal HBoeng Snou Lvea Pras Sdach Pray Veng

T2 a Bath Raksa Chres Chaa Khilang Pray Veng Prey Vang

73 nat Mak San Prom Ksach Lvaa Prag Sdach Pray Veng

T4 nal Diar Ang Chras Chea Khilang Pray Vang Prey Veng

78 na? Som Maa Chhike Kon Chea Khlang Pray Veng Pray Vang



Appendix 3 Continue

Farmer's code Farmer's type Farmer's namae Village Communa Distriet Pravinca

bi-] na2 Som Chhoen Prom Ksach Lvaa Pras Sdach Pray Vang

£ naz2 Kan Ly Chhke Kon Chea Khiang Prey Vang Prey Vang
78 a Yin Tuy Som Roung Poniay Anghor Boray Tekeo

78 a Choeng Nang Sromuk Ponlay Angkor Soray Takeo

20 a Bo Say Thouk Yul Ponlay Angkar Borey Takeo

81 a Loung Ys Prey Taly Trapang Thorm KG Tramkork Takeo

a8z a Mig Chin Frey Taly Trapang Thorm KC  Tramkork Takes

a3 nai Thuk Heak Pray Kvav Trapang Thorm K& Tramkork Takea

L. nai Sork Boen Angkor Pheak  Trapang Thorm KC  Tramikork Takeo

85 nal Hun Sakum Pray Kvav Trapang Thorm KC Tramkork Takeo

86 nal Brang Som Roung Poniay Angkor Borey Takeo

87 naZ2 Lay Phoeun Ang Trav Trapang Thorm KC  Tramkork Takeo

Ba a Keo Nim Krol Krosang Kat Phluk Bor Seth Kampeng Speu
as a Maorm Muth Krel Krosang Kat Phiuk Bor Seth Kampong Speu
90 a Lun Soklaab Pray Kiung Veal Khorng Pesay Kampong Speu
g1 a Meas Leang Pray Klung Veal Kharng Pesay Kampang Speu
92 a Tho Sarm Vaal Lveang Kat Phiuk Bor Seth Kampeong Speu
93 nat May Of Tbong Phnom  Veal Kharng Pesay Kampaong Speu
24 nat Math Boen Thong Phnem Veal Khorng Pesay Kampong Speu
95 nat Sun Nary Trapang Po Veal Khorng Pesay Kampong Speu
96 nal Teuch Pring Thong Phoom Vel Khemg Pesay Kampong Speu
o7 nat Pha Mean Roka kong Kat Phiuk Bor Seth Kampeng Speu
a8 na2 Fhes Scphath Krol Krosang Kat Phluk Bor Seth Kampong Speu
99 naz Prak Mao Traphang Kroloun Veal Khorng Pesay Kampeong Speu
100 na2 Yors Nhak Krosang Chimea  Veal Khomg Pesay Kampang Speu
1 a Ong Phiuch Touch Krang Sray Chhouk Kampot

102 2 Nhang Sakorn Angkor Pheak  Demnak Sokrom Dorng Tong Kampot

103 " Moun Sameon Trapang Reoy Damnak Sokrom Dorng Tong Kampot

104 a Cuth Kan Touch Krang Snay Chhaotik Kampot

108 a Khom Bros Lva rang Snay Chhauk Kampaot

108 na1 Theb Lun Ang Raphak Damnak Sokrom Dorng Targ Kampot

107 nal Ang Vuthy Lva Krang Snay Chhauk Kampot

108 naz Sok Sary Lva Krang Snay Chhoulk Kampot

108 naz Theav Theavy Krang Ampov Damnak Sokrom Dorng Tang Kampot

190 naz2 Scem Pom Krang Ampoy Damnak Sokrom Caorng Tong Kampot

111 na2 Puth Kamra Ang Rophak Damnak Sokrom Derng Tong Kampot

1z ] Phal Sopak Chres Chea Khiang Pray Veng Fray Vang

13 a Phang Vy Trung Chea Khiang Pray Veng Prey Veng

114 a Yan Qun Pheany Lven Pras Sdach Pray Vang

115 a Kun Thea Svay Anthor Chea Khiang Pray Veng Prey Veng

118 a Eng Voeng Tnung Chea Khlang Proy Vang Pray Vang

17 nat Sang Mosung Takok Lvea Pras Sdach Pray Veng

118 nat Kan Veasna Takok Lvea Pras Sdach Prey Veng

119 na2 Nhan Anath Ksach Lvea Pras Sdach Pray Veng

120 naz Doch Vay Beang Snou Lyvea Pras Sdach Prey Verg

121 a Man Hieng Pray Sbat Trapang Thorm KC  Tramkork Takso

122 a Thuy Phom Ta Saun Trapang Thorm KC  Tramkork Takeo

123 a Koem Horm Ponlay Fonlay Anghor Boray Takeo

124 a Mao Sarin Ponlay Ponlay Angkor Boray Takeo

128 a Khaen Pheap Som Roung Ponlay Anghor Boray Takas

128 ral Dak Saran Pray Doekpor Trapang Thorm KC  Tramkork Taken

127 nai Lang Phal Ta Soun Trapang Thorm KC  Tramkork Takeo

128 nal Keo Anem Sromuk Ponlay Angkor Borey Takeo

129 nal Chum Samnang Tiouk Yul Paniay Angkor Borey Takeo

130 na2 Ried Son Pray Taly Trapang Thorm KC  Tramkork Takeo

131 na2 Chen Ngoam Pray Doskpor Trapang Thorm KC Tramkork Takeo

132 a Yan Thinh Prey Tothoeng ~ Vaeal Khorng Pesay Kampong Speu
133 a Dung Samath Veal Lvaang Kat Phiuk Bor Seth Kampong Speu
134 a Doem Dus Roka kong Kat Phiuk Eor Sath Kampong Spau
135 a Thoeng Thay Cham Veal Khomg Pesay Kampong Speu
135 a Tan Nam Prey Tothoeng  Veal Khamng Pasay Kampaong Speu
137 nat Sou Ye Chhoetheal Chran Veal Khomng Pesay Kampong Spau
138 nat Ben Scpheap Roka kong Kat Phluk Bor Seth Kampong Speu
129 na2 Harmg Sarith Kro Longthorm  Kat Phiuk Baor Sath Kampeng Speu
145 na2 Muk Thoem Pray Phiung Veal Khorng Pesay Kampong Speu
141 na2 Soem Bundth Prey Tothoeng  Veal Kharng Pesay Kampong Speu
142 na? Horng Doen Krol Kou Kat Phiuk Bor Seth Kampong Speu
143 nat Phen Chea Chhke Kon Chea Khilang Prey Veng Prey Veng

144 nat Veng Oun Takok Lves Pras Sdach Pray Veng

145 nat Hem Nak Takok Lvas Pras Sdach Pray Veéng

148 naz Buch Kioun Chea Khlang Chea Khiang Prey Veng Prey Vang

147 naz Chea Chorn Prom Ksach Lvea Pras Sdach Pray Vang

148 a Sok Sian Tlouk Yul Perlay Anghkor Boray Takoo

149 a Svay Qun Trapang Svay  Trapang Thorm KC  Tramkork Takeo

180 a MNun Nom Trapang Svay Trapang Thorm KC  Tramkark Takea



Appendix 3 Continue

Farmer's code Farmer's type Farmer's name Village c District Province

151 a Chhay Ngeth Ponlay Ponlay Angkor Borey Takeo

152 a Yor Sun Prey Taly Trapang Thorm KT Tramkork Takeo

153 nat Hoem Samoen Som Roung Paniay Angkor Barey Takeo

154 nat Sun Phom Ponlay Ponlay Angkor Borey Takeo

155 nat Chum Chhisng Pak Bongom Trapang Thorm KC Tramkork Takeo

158 na2 Bur Somoen Sromuk Penlay Angkor Borey Takas

157 naz Ouch Ngom Poniay Ponlay Angkar Borey Takec

158 a Chhoem Horng Damnak Srok Krang Snay Chhouk Kampot

188 Khoam Bom Ang Rophak Damnak Sokrom Dormng Tong Kampaot

1% a Kiev Trang Krang Ampov Damnak Sokrom Domg Tong Kampot

161 a Dok Im Damnak Trob Krang Snay Chhouk Kampot

162 a Buth Rattha Ang Rophak Damnak Sokrom Domng Tong Kampaot

163 a Deang Sreypov Damnak Trob Krang Snay Chhaouk Kampot

1684 nat Neang Kakda Trapang Rsey  Damnak Sokrom Dorng Tong Kampot

165 nat Chea Kimheng Trapang Rsey  Damnak Sokrom Dorng Tong Kampot

168 nal Hom Saron Trapang Rsey  Damnak Sokrom Dorng Tong Kampat

167 na2 Toek Thul Krang Rolous Krang Snay Chhouk Kampot

168 na2 Hem Mul Krang Rolous Krang Snay Chhatik Kampot

188 a Chem Sovat Kambork Kat Philuk Bor Seth Kampong Speu
170 a Keo Vanny Toong Fhnom  Veal Kharng Pesay Kampong Speu
171 a Ros En Roka kong Kat Phiuk Bor Seth Kampong Speu
172 3 My Lis Trapang Fo Veal! Khomg Pesay Kampong Speu
173 a Neang Chom Yong Tong Kat Phluk Bor Seth Kampong Speu
174 nal Chea Bum Prey Tothoeng  Vea! Khorng Pesay Kampong Speu
175 nat Prak Song Trapang Veng  Veal Khomng Pesay Kampong Speu
176 nat Kut Phun Prey Somphor  Kat Phiuk Bor Seth Kampong Speu
i nat Prak Nam Chrey Hophnov  Veal Khorng Pesay Kampong Speu
178 na2 Mao Dom Ra Kankong Kat Phiuk Beor Sath Kampong Speu
17 na2 Em Sien Krol Krosang Kat Phiuk Bor Seth Kampong Speu
180 nat Hak Vanny Takok Lvea Pras Sdach Pray Veng

181 nat Sormn Sao Chres Chea Khlang Prey Veng Prey Vang

182 nat Nong Yat Chres Chea Khiang Prey Veng Prey Veng

182 naz Mak Hoen Prom Ksach Lvea Pras Sdach Pray Vang

184 naz Chhur Ra Chibke Kon Chea Khlang Pray Veng Prey Venrg

185 na2 Hun Chitun Chivkes Kan Chea Khlang Pray Veng Pray Veng

188 2 Tun Veng 0 Kat Phiuk Bor Seth Kampang Speu
187 a Yin Pleng Krol Krosang Kat Phiuk Bor Seth Kampong Speu
188 a Som Mao Krol Krosang Kat Phluk Bor Sath Kampang Speu
180 a Kiev Vanthom Trapang Veng  Veal Khomg Pesay Kampaong Speu
180 a Long Phath Tbong Phnom  Veal Khorng Pesay Kampong Speu
191 nai Tuy Phalla Toong Phnom  Veal Khorrg Pesay Kampong Speu
162 nal Mom Yourg Cham Veal Khorng Pasay Kampong Speu
183 nal Morm Hak Ro Karkong Kat Phiuk Bor Seth Kampang Speu
194 na2 Tes Somoen Boeng Veal Khorng Pasay Kampang Speu
195 naz Kie Ngeth Ro Kankong Kat Phiuk Bor Seth Kampaong Speu
198 a lem Romdoul Ponlay Ponlay Angkor Borey Takeo

197 L] Sang Kin Sromuk Ponlay Angkor Borey Takeo

188 a Ros Sambath Ampil Ponlay Angkor Borey Takeo

189 ] Ban Chay Prayv. Taly Trapang Thorm KC  Tramkork Takeo

200 a Chhoeng Lun Pray Taly Trapang Thorm KC  Tramkork Takeo

201 nal Bich Sovan Prey Kvav Trapang Thorm KC Tramkork Takeo

202 nal Pors Lao Pray Kvav Trapang Thorm KC Tramkork Takeo

203 nail Moan Moen Thouk Yul Panlay Angkor Borey Takeo

204 nai Lach Ponlay Ponlay Ponlay Angkor Borey Takec

205 nal Chouy Bun Ponlay Ponlay Angkor Borey Takeo

08 naz2 Ngeth soka Ang Trav Trapang Thorm KC  Tramkork Takeo

207 a leng Sang Ta Nan Krang Snay Chhouk Kampot

208 a Phoang Sarin Ta Nan Krang Snay Chhouk Kampat

2208 a Tik Chanthit Krang Rolous Krang Snay Chhouk Kampot

210 a Nhab Sam Krang Rolous Krang Snay Chhouk Kampot

an a Korng Thy Trapang Rsey Damnak Sokrom Dorng Tong Kampot

212 a Chea Sarun Krang Ampov  Damnak Sokrom Dorng Tong Kampot

213 nal Dib That Trapang Reey  Damnak Sokrom Dorng Tong Kampet

au nai Chab Dong Ang Rophak Damnak Sokrom Dorng Tang Kampot

215 nal ‘Yang Sokchea Ta Nan Krang Snay Chhouk Kampot

21 nal Tun Chhwk Krang Rolous Krang Snay Chhouk Kampot

27 naz Huy Bros Ang Rophak Damnak Sokrom Dorng Tong Kampot

218 naZ2 E Yoek Krang Ampov Damnak Sokrom Domg Tong Kampat

218 a Prak Soveat Pray Tothoang  Veal Khomg Pesay Kampong Speu
220 a Sang Nin Vaal Lveang Kat Phiuk Bor Sath Kampang Speu
221 a Koam Veng Frey Boang Voal Khorng Pesay Kampong Speu
222 a Doung Kunly Cham Veal Khorng Pesay Kempong Speu
223 a Oum Roen Tiouk By Kat Phiuk Bor Sath Kampeng Speu
224 a Poen Sophy Yong Teng Kat Phiuk Bor Sweth Kampong Speu
225 nat Phan Somath Ro Kankong Kat Phiuk Bor Seth Kampong Speu
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228 nat Sac Som Veal Lveang Kat Phiuk Hor Seth Kampong Spau
227 nal Os Bomnang Prek Sdach Vaa! Khorng Pesay Kampong Speu
228 naz2 Sy Van Prey Tothoang ~ Vea! Kheorng Pesay Kampong Speu
229 naz Cum Nhom Trav Vea! Khomg Pasay Kampong Speu
230 a Thang Sokang Krang Ampov Damnak Sckrom Dorng Tong Kampot
23 a Rinh Vichika Trapang Rsoy Damnak Sckrom Domng Tong Kampot
232 a Koam Van Lva Krang Snay Chhouk Kampot
233 ] Nak En Ta Nan Krang Snay Chhouk Kampot
234 a Kong Chok Lva Krang Snay Chhouk Kampot
235 a Siv Tuk Ang Rophak Damnak Sokram Domg Tong Kampuot
236 nai Lang Sarin Krang Rolous Krang Snay Chhouk Kampot
227 ral Nub Vanny Damnak Trob Krang Snay Chhouk Kampat
238 nal Soung Hun Ang Rophak Damrak Sckrom Darng Tang Kampat
238 na2 Nhan Nem Ang Rophak Dampak Scokrom Dorng Tang Kampot
240 na2 Duy Somath Lva Krang Snay Chhouk Kampot
241 a Kiok Savur Takok Lvea Pras Sdach Prey Veng
2432 a Eng Saroen Takak Lvaa Pras Sdach Pray Vang
243 a Losb Scphal Chres Chea Khlang Prey Veng Pray Veng
244 ] Doung Sab Chhka Kon Chea Khiang Prey Veng Pray Veng
245 a Oun Thoen Chhke Kon Chea Khlang Prey Veng Prey Veng
245 nal Em Chattra Som Roung Lvea Pras Sdach Pray Vang
247 nalt Eisng Chamroen Ches Khlang Chea Khiang Pray Vang Frey Veng
248 nat To Sophy Tnung Chea Khiang Prey Vang Prey Veng
245 naz Som Chham Som Roung Lvea Pras Sdach Prey Veng
250 na2 Sary Vanna Som Roung Lvea Pras Sdach Pray Veng
251 a Chhang Maan FPonlay Fonlay Angkor Boray Takes
252 a Say Srey Som Roung Ponlay Angkor Borey Takeo
253 a Chea Vun Ta Soun Trapang Thorm KC  Tramkork Tekeo
254 a Mao Chhin Po Dus Trapang Thorm KC  Tramkork Takeo
255 a E£n Sombal Po Dus Trapang Thorm KC  Tramkork Takeo
256 nal Bul Thask Pornlay Ponlay Angkor Boray Takac
257 nal Chhang Ot Tholk Yul Ponlay Angkar Borey Takeo
258 nal Kan Samy Po Dus Trapang Thorm KC  Tramkork Takao
258 nal Chom Sarcen Som Roung Trapang Thorm KC  Tramkark Takeo
280 ral Ly Sok Sem Roung Trapang Thorm KC  Tramkork Tekeo
261 nal Kuy Samarn Sromuk Ponlay Angkor Boray Takao
282 naZ Hem Saroen Po Dus Trapang Thorm KC  Tramkork Takeo
263 a Kong Pha Damnak Trab Krang Snay Chhouk Kampot
284 a Mao Sarun Touch Krang Sray Chhauk Kampot
265 a Tam Vangy Krang Ampav Damnak Sokrom Darng Tong Kampot
268 a Moeng Maan Krang Ampoy Camnak Sokrom Dorng Tong Kampot
267 a Touch Vitho! Hrang Ampov Damnak Sokrom Dormg Tong Kampot
288 a Kang Phoen Ang Rophak Damnak Sokrom Dorng Tong Kampat
268 nal Loerg Ti Damnak Trob Krang Snay Chhouk Hampat
n nat Kun Scpheap Damnak Trob Krang Snay Chheouk Kampat
n nat Ky Fhon Bamnak Trob Krang Snay Chhouk Kampot
272 nat Kong Mao irang Rolcus Krang Snay Chheouk Kampot
273 na2 Sun Koamsan Krang Rolous Krang Snay Chhouk Kampot
274 naz2 Keom Phary Krang Rolous Krang Snay Chhouk Kampot
&5 naz Soun Han Ang Rophak Damnak Sokrom Dorng Tong Kampot
278 nat Yo Scthea Trung Chea Khlang Pray Vang Pray Vang
7 nal Van Some Chea Khlang Chea Khiang Prey Vang Prey Vang
272 nal Long Phoen Chhke Kon Chea Khlang Prey Vang Prey Vang
i ] nal Chea Phal Svay Kdaeab Lvea Pras Sdach Prey Veng
280 nai Soeng Sem Trnung Chea Kniang Prey Veng Pray Veng
281 na2 Vomg Sren Trung Chea Khlang Pray Vang Prey Veng
282 na2 Meas Sckphun Chhke Hon Chea Khlarg Prey Yeng Frey Veng
28 & Em Szran Pak Bongom Trapang Thorm KC  Tramkork Takeo
284 a Ngeth Ngoam Ang Trav Trapang Thorm K& Tramkork Takes
285 E] Yang Ma Ang Trav Trapang Thorm KC  Tramkork Takec
288 a8 Sun Ratlana Penlay Panlay Angkor Boray Takeo
287 a Ngeth Pheap Ponlay Panlay Angkor Borey Takeo
285 nai ‘Yoeng Saram Pak Bongom Trapang Thorm KC  Tramkork Takeo
288 nat En Nat Po Ous Trapang Thorm KC  Tramkork Takeo
280 nal Kam Ham Prey Doekpor Trapang Thorm KC  Tramkork Takeo
291 ral Som Yun Tiouk Yul Panlay Angkor Borey Takea
282 naz Sang Kioen Sromuk Peniay Angkor Borey Takec
283 a Phoen Lon Chhcetheal Chron Veal Kharng Pasay Kampong Speu
204 a Yan Thy Proy Tothoeng  Veal Kharng Pasay Kampong Speu
205 a Phon Bunthoen Pray Tothosng ~ Vea! Khomng Pesay Kampong Speu
250 a Veth Scphon Ro Kathorm Kat Phiuk Bor Seth Kampong Spau
297 a Keo Sam Krol Krosang Kat Phiuk Bar Sath Kampong Speu
208 nat Nang Ny Hrol Krosang Kat Phiux Bor Seth Kampong Speu
258 nat Mouy Nan Hrol Krosang Kat Phlux Bor Seth Kampong Speu
300 naZ Van Thoan Ro Katharm Kat Phiuk Bor Sath Kampong Spesu
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301 nal Kisv Sophai Frey Tothoang  Veal Khorng Pesay Kampong Speu
302 na2 Sourg Sckna Ro Kathorm Kat Phiuk Bor Seth Kampong Speu
ag3 a Leang Saka Chres Chea Khiang Prey Veng Prey Veng
304 a Houn Savoen Tnung Chea Khlang Pray Vang Pray Veng
30§ a Vorng Thueh Boeng Snou Lvea Pras Sdach Prey Veng
308 a Bun Sangkang Takok Lvea Pras Sdach Prey Veng
207 nat Mao Puth Takok Lvea Pras Sdach Pray Veng
308 na2 Bonh Long Chhia Kon Chea Khiang Prey Vang Pray Veng
308 na2 len An Chhke Kan Chea Khiang Prey Veng Prey Veng
310 na2 Buk An Prom Ksach Lvea Prag Sdach Prey Veng
311 na2 Nat Sarin Som Roung Lvaa Pras Sdach Prey Veng
32 a Long Ngon Sromuk Poriay Angkor Boray Takao
313 a Bo Kong Pray Sbat Trapang Thorm KC  Tramkork Takeo
314 a Kang Roth Tlouk Yul Ponlay Angkor Borey Takeo
315 a Chan Ven Ta Soun Trapang Therm KC  Tramkork Takeo
36 nat Sang Fhun Pray Shat Trapang Thorm KC  Tramkerk Takeo

17 nat Ouch Vanny Ponlay Ponlay Angkor Borsy Takeo
318 nal Hou Sarom Prey Sbat Trapang Thorm KC  Tramkork Takeo
318 na2 Bun Vanna Fonlay Penlay Angkor Borey Takeo
320 a Prak Mao Proy Tothoang ~ Veal Khorng Pasay Kampong Speu
324 a Lan Lem Thong Phnom Vesl ¥horng Pesay Kampeng Speu
322 a Keo Saron Krusang Chimea Veal Khomg Pesay Kampong Speu
323 a Morm Houth Re Kathorm Kat Phiuk Bor Sath Kampong Spau
324 a Keo Phoy Veal Lveang Kat Phluk Bor Seth Kampong Speu
325 a ieng Hong Prey Sampor Kat Phiuk Bor Sath Kampong Speu
326 nal Yes Thun Tbong Phnem  Veal Khemg Pesay Kampeng Speu
327 na2 En Sy Chhoatheal Chron Veal Khorng Pesay Kampong Speu

Nota: * The farmars's codas &ra the same codes as in the filed quastionnaires.
& aquacutiura or flah guiture farmers; nat: non-aquaculiure or non-sih culture farmers having intention to stert fish cufture in this short coming season;
na2; ron-aguaculture or nor-fish culture farmens having no intention to start fish culture this yeer



Appendix 4 List of key informants for group interview/discussion

No. Full name Commune/Village Position

A. Kampong Speu province

* Commune meeting

1 Mr. Seang Chhat Kat Phluk commune Chief

2. Mr. Ben Bunthin Kat Phluk commune Firg vice-chief

3. Mr. Ros Chantha Kat Phluk commune Second vice-chief
4, Mr. Chem Sovath Kat Phluk commune Commune council
5. Mr. Lang Thhuk Kat Phluk commune Secretary

6. Mr. Nuon Vong Pheari Mean Chey commune Chief

7. Mr. Dim Chhem Pheari Mean Chey commune Second vice-chief
8. Mr. Sang San Pheari Mean Chey commune Commune council
9. Mr. Meas Sokhom Pheari Mean Chey commune Secretary

10. Mr. Chap Sokha Phong commune Chief

1. Mr. Yang Seun Phong commune Firg vice-chief
12 Mr. Suos Sarmeth Phong commune Second vice-chief
13. Mr. Muol Sarin Phong commune Commune council
14. Mr. Ouch Channeun Phong commune Secretary

15. Mr. Nob Onn Veal commune Chief

16. Mr. Ly Soun Veal commune Firg vice-chief
17. Mr. Sok Mao Veal commune Commune council
18. Mr. Yun Sok Veal commune Secretary

* Village meeting

1 Mr. Pel Neth Pheari village Chief

2. Mr.YinYorn Pheari village Vice-chief

3. Mr. Suos Yath Pheari village Elder

4. Mr. Tuon Dy Pheari village Elder

5 Mr. Soum Phear Pheari village Farmer

6. Mr. Nan Muon Pheari village Farmer

B. Kampot province

¢ Commune meeting

1 Mr. Tit Ren Angkor Meas commune Chief

2. Mr. Hun Morn Angkor Mmeas commune Council

3 Mr. Khuon Hak Angkor Mmeas commune Secretary

4, Mr. Paov Pril Angkor Mmeas commune Chief

5. Mr. Pot Chhom Trapeang Rang village Chief

6. Mr. Suong Horn Damnak Sokrom commune Chief

7. Mr. Am Om Damnak Sokrom commune Firg vice-chief

8 Mr. Oum Stock Damnak Sokrom commune Second vice-chief
9 Mr. Doo Meas Damnak Sokrom commune Secretary

10. Mr. Khim Boun Ang Ropak village Chief

11 Mr. Prak Sy Krang Sbov commune Chief

12 Mr.Hing Pheng Krang Sbov commune Firg vice-chief

13 Mr. Uy Sophath Krang Sbov commune Secretary

14, Mr. Chum Rin Krang Sbov commune Chief

15. Mr. Moeun Sao Chor Dom village Chief

16. Ouk Noun Krang Snay commune Chief
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17. Mr. In Oun Krang Snay commune Firg vice-chief
18. Mr. Ouk Kring Krang Snay commune Second vice-chief
19. Mr. Seng Sopich Krang Snay commune Secretary

20. Mr. In Konn Lve village Chief

o Village meeting

21, Mr. Long Oeun Damnak Trop KC village Chief

22. Mr. Long Eav Damnak Trop KC village Farmer

23. Mr. Suth Tarb Damnak Trop KC village Farmer

24. Mr. Im Phearith Damnak Trop KC village Farmer

25. Ms. Kong Samorn Damnak Trop KC village Farmer

C. Prey Veng province

e Commune meeting

1 Mr. Nob Chith Boeng Preah commune Chief

2. Mr. Khin Chhorn Boeng Preah commune Firg vice-chief

3. Mr. Bun Saovin Angkrorng village Chief

4. Mr. Hin Nov Svay Tan village Elder

5. Mr. Lao Tun Ta Chey village Chief

6. Mr. Oub Searth Chea Khlang commune Chief

7. Mr. Phin Suong Chea Khlang commune Commune council
8. Mr. Yoeun Seang Chkairkorn village Chief

9. Mr. Yin Hearng Chea Khlang commune Second vice-chief
10. Mr. Pheng Vy Chea Khlang village Fish seed producer
11. Mr. Seng Ny Chea Khlang commune Commune council
12, Mr. Oub Searn Thnong village Chief

13 Mr. Earn An Chea Khlang commune Commune council
14. Mr. Suon Sophaneth Chea Khlang commune Secretary

15. Ms. Seak Kheng Chea Khlang commune Firg vice-chief
16. Sin Sunheng Chea Khlang village Chief

17. Lim Sophal Chres village Chief

18. Mr. Chap Youk Chrey commune Chief

19. Mr. Chey Ham Chrey commune Firg vice-chief
20. Mr. Khan Pheach Chrey commune Commune council
21. Mr. Hem Sam Onn Chrey commune Commune council
22. Mr. Tik Savin Chrey commune Secretary

23. Mr. Sou Sam Traok village Chief

24 Mr. Porl Phath Phnov village Chief

25, Mr. Puth Choeung Chrey village Chief

26. Mr. Pen Harng Chambok village Chief

27. Mr. San Chan Samrong village Chief

28. Mr. Meas Rom Svaypak village Chief

29. Mr. Nuon Un Doung village Chief

30 Mr. Me& Rarn Trapeang Re village Chief

3L Mr. Yim Sophal Lvea commune Chief

32. Mr. Sor Chom Lvea commune Commune council
33. Mr. Nov Ham Khom village Chief

4. Mr. Ean Sak Lvea commune Fish seed producer
35. Mr. Roth Karn Lvea commune Commune council
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* Village meeting

1 Mr. Sor Chan Samrong village Chief

2 Mr. Va Ear Samrong village Elder

3 Mr. Sok Sem Samrong village Elder

4 Mr. Ngin Los Samrong village Elder

5. Mr. Mam Nhor Samrong village Elder

6. Mr. Chap Youk Chrey commune Chief

D. Takeo province

e Commune meeting

1 Mr. Noung Chorn Angk Prasath commune Chief

2 Mr. Ong Soeun Angk Prasath commune Commune council
3 Mr. Seng Loun Phnom Rontas village Chief

4 Mr. Porn Toun Phnom Rontas village Elder

5 Mr. Lay Touch Angk Prasath commune Secretary

6. Mr. Prum Ngoo Ponley commune Chief

7 Miss Say Heang Ponley commune Secretary

8 Mr. Yim Khim Ponley KC village Chief

9. Mr. Taing Keav Ponley KT village Chief

10. Mr. Chhoeung Neng Sa Mok village Chief

11 Mr. Chhay Nheng Trapeang Thum KC commune  Chief

12. Mr. Riel Sorn Trapeang Thum KC commune Firgt vice-chief
13 Mr. Touch Chip Ta Suon village Chief

14. Mr. Nun Norm Trapeang Svay village Chief

15. Mr. Ouch Hoeun Trapeang Thum KT commune  Chief

16. Mr. Ping Mal Trapeang Khorn village Elder

17. Mr. Yuos Hoeun Trapeang Thum KT commune Commune council
18. Mr. Touch Koeun Trapeang Thum KT commune Firg vice-chief
19. Mr. Ouch Phao Trapeang Thum KT commune Third vice-chief
20. Mrs. Ouk Chanthy Trapeang Thum KT commune Secretary

* Village meeting

1 Mr. Mouth Hun Prey Kduoch village Chief

2. Mr. Cheap Neang Trapreang Kranhung commune Chief

3 Mr. Keo Sok Trapeang Kranhung commune Commune council
4. Mr. Hun Oun Prey Kduoch village Elder

5. Mr. Sman Theun Trapeang Kranhung commune Commune council

99



Appendix 5 Questionnaire survey format for individual farmer's
interview

Quedtionnaire for Aquaculture Farmers
Freshwater Aquaculture Improvement and Extension Project in Cambodia

Date:
I nterviewer:
I. GENERAL INFORMATION
1. Name of farmer: Age Sex
2. Address
Village
Commune
District
Province
3. Farmer's occupation
Main
Secondary
Tertiary
Other
4. Educational attainment of farmer
a. None b. Primary not completed ¢. Primary school
d. Lower secondary e. Secondary/Diploma f. Vocational training
g. College/University h. Other (specify)
5.Areyou a member of a farmers group? a.Yes b.No
If"Yes', please answer the following questions.
5.1. What is the name of the group? :
5.2. Who are the members of the group?
a. Family members b. Relatives c. Fish farmers
d. Employees e. Businessmen f Government officials
g. Other (Specify)
5.3. Membership of the group: male and female (total members)

5.4. Main activity of the group:
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II. HOUSEHOLD ECONOMY

6. Household members including yourself who are living in the same household

Name Relationship Age Sex Main Occupation Health
with (Gradein case of | Condition
Household student)
Head

1 Household Head

O 0N o WwiN

S

Sex: a. Male; b. Female and Health condition: a. Good; b. Fair; c. Poor

7. Source of household income (in case of remittance, please specify the person who remits)

Income source Average income per year (Riel)
Rice cultivation
Animal husbhandry
Vegetable cultivation
Fish culture

Worker

Remittance

8. Main source of power (light)

a. City power b. Generator c. Kerosene
d. Candle e Battery f. Other (Specify)
9. Main sour ce of drinking water
(1) Wet season : a. Piped water b. Tube/ Pipe well c. Dug well
d. Rain e Pond f. Spring, River, Stream, Lake
g. Bought h. Other (Specify)
(2) Dry season : a. Piped water b. Tube/ Pipe well c. Dug well
d. Rain e. Pond f. Spring, River, Stream, Lake
g. Bought h. Other (Specify)
10. Main cooking fuel
a. Firewood b. Charcoal c. Kerosene d. Liguefied Petroleum Gas (L PG)
e Electricity f. Other (Specify)
11. Toilet facility within premises
a. Available b. Not available

12. Detail of land holding
12.1. Does your family own land? aYes b.No
If " Yes, please answer the following questions.

12.1.1. Land area
| Total land area (ha) | Area of paddy Area of homestead Area of vegetable
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L — T
12.1.2. In how many places paddy field is located?

12.1.3. What is the maximum and minimum distance from the house to the paddy field?

Maximum m
Minimum m
12.1.4. Isthere any unused land? aYes b.No

12.1.5. If "Yes' to the above question 12.1.4., what is the reason?

13. Detail of the house
13.1. Does your family own house? a.Yes bh.No

13.2. Type of the house

(1) Roof > a Tile b. Iron c. Bamboo d. Thatch e Other (Specify)

(2) wall :a Cement b.lron c. Brick d. Wood e Bamboo f. Thatch
g. Mud  h. Other (Specify)

(3) Floor :a Cement b.Brick c. Wood d. Bamboo e Thatch
f.Mud g. Other (Specify)

14. Household goods (Endurance consumption material and Equipment used for economic activities)

aTVv b. DVD c. CD/VCD
d. Video e. Radio f. Cassette player
g. Motor bike h. Bicycle i. Tractor
j. Water pump k. Gill net 1 Cad net
m. Hapa net n. Fish trap 0. Hook and line
15. Property
(1) Money savings at bank/cooper ative a Yes b. No
(2) Debt a Yes b. No
(3) Livestock
Number Purpose
a. Water buffalo
b. Cow
c.Pig
d. Goat
e. Chicken
f. Duck
16. Rice consumption and production
16.1. How many kilos of rice does your family consume per year approximately? kg
16.2. Do you produce rice? a.Yes b.No

If "Yes', please answer the questions 16.3. to 16.9.
If " No", please proceed to the question 16.10.

For those who produce rice

16.3. How many times do you produce rice per year?
16.4. When is the production season? From to
From to

16.5. How many tons of rice do you produce per year?

Maximum tonslyear
Minimum tonslyear
16.6. Do you apply inorganic fertilizers and chemicals/pesticide in producing rice? a Yes
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b. No
If"Yes', please answer the following questions.
16.6.1 When do you apply inorganic fertilizers? (month)
16.6.2. How much quantity of inorganic fertilizers do you apply in ayear? (ka)
16.6.3. When do you apply chemicals/pesticide? (month)
16.6.4. How much quantity of chemicalg/pesticide do you apply in ayear?____ ()

16.7. What is the main purpose of rice production?
a. for family consumption b. for selling ¢. both for consumption and selling
16.8. If you produce rice for family consumption, is the harvest enough for your family to consume

in ayear? aYes b.No

16.8.1. If "No", how much money does your family spend for buying rice per year?

Minimum Riellyear
Maximum Riellyear
16.9. If you produce rice for selling, how much is the selling price?
Minimum Riel/kg
Maximum Riel/kg

For those who do not produce rice

16.10. How much money does your family spend for buying rice per year? Riel
17. Fish consumption and source

17.1. Approximate intake of animal/fish meat of your family

Wet season Dry season
Meat (beef, pork, chicken, eggs, etc) % %
Fish (fresh fish, dried fish, etc) % %
Total 100% 100%

17.2. How many kilos offish does your family consume per day approximately?

Wet season kg/day (wild fish, cultured fish or bought fish)

Dry season kg/day (wild fish, cultured fish or bought fish)
17.3. Do you fish? a.Yes b.No

If"Yes', please answer the questions 17.4. to 17.13.
If" No", please proceed to the questions 17.14. and 17.15.
For those who fish

17.4. When is the fishing season? Wet season From to
Dry season From to
17.5. How often per week do you fish during the season? Wet season______times per week
Dry season_____times per week

17.6. Where do you go for fishing?

a. just in thevillage b. to a nearby village

c. to the other commune d. to the other district
17.7. Where do you fish?

a my trap pond b. river C. stream

d. spring e lake f. other (specify)

17.8. If you fish in your trap pond, please answer the following questions.

103



17.8.1. Size and the number of the ponds

Dimension (m)
Trap pond Length Width Depth Area (m?)
Trap pond 1
Trap pond 2
Trap pond 3

17.8.2. What kind of species do you fish in the trap pond(s) and how many kilos do you

harvest in ayear approximately? Dry season?

Species Harvest
year (Kg)

17.9. If you fish in the places other than trap pond, where and what kind of species do you fish and

how many kilos do you harvest in ayear approximately?

Season Place Species Harvestin a
year (Kg)
Wet season
Dry season
17.10. Is there any fish refuge pond in your village? a. Yes b.No

If"Yes', please answer the following questions.

17.10.1. Do you benefit from the fish refuge pond? a.Yes b.No
17.10.2 Who manages the fish refuge pond?

17.10.3. Rules and regulations on the fish refuge pond, if you know

17.11. What is the main purpose of fishing?
a. for family consumption b. for selling ¢. both for consumption and selling

17.12. I1f you fish for family consumption, is the fish catch enough for your family to consume in a
year? a.Yes b.No
If"No", please answer the following questions.
17.12.1. How often does your family buy fish from market?

Wet season a regularly b. occasionally c. Never
Dry season a regularly b. occasionally c. Never
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17.12.2. How much money does your family spend for buying fish per month?

Wet season Riel/month
Dry season Riel/month
17.13. If you fish for selling, how much is the selling price?
Wet season Rid/kg
Dry season Riel/kg

For those who do not fish

17.14. How often does your family buy fish from market?

Wet season a. regularly b. occasionally c. Never
Dry season a. regularly b. occasionally c. Never
17.15. How much money does your family spend for buying fish per month?
Wet season Riel/month
Dry season Riel/month
18. Do you have any pond within premises? a. Yes b.No

If 'Yes', please answer the following questions.
18. 1. How many ponds do you have? ponds

18.2. Please answer for each pond.

Dimension (m)

3 W 3 Area Purpose of Assisted Purpose of
(m?) Construction by Present Use
(history)

Pond 1
Pond 2
Pond 3
Pond 4
Pond 5

.3. Are you going to use the pond(s) for culturing fish which at this moment you do not use for

aquaculture? a.Yes b.No
18.3.1. If "Yes', for what purpose?
a. mainly for family consumption b. mainly for selling
¢. both for consumption and selling d. only if excess desire to sell
18.3.2. If"No", why?
a. keep pond water for present purpose b. lack of labor
c. lack of technology d. lack of money to buy seed

e. other (specify)

I11. EXPERIENCE OF AQUACULTURE

19. When did you gart aquaculture activity? Since
20. Why did you gart the activity?
a. Mainly for family consumption b. Mainly for marketing
¢. For consumption and selling d. Only if excess desre to sell

c. Other (specify)
21. What isyour experience in aquaculture?

a. Breeding/Hatching (___years) b. Nursing (__years) c. Grow-out (___years)
22. Have you ever attended training program on aquaculture? a. Yes b.No

22.1. 1f"Yes', please fill in the blanks.
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Year | Training | Program Topic of Training

duration | organizer Seed Grow-out Business Marketing | Other
(days) production technique | management (speci
technique fy)

23. Have you ever been provided with materials for aguaculture activity? aYes b.No

23.1. If"Yes', please fill in the blanks.

Year Materials Provider Present status (used or not)

24. Have you ever received extension service/program on aquaculture? aYes b.No

24.1. 1f"Yes', from which organization?

a. Local fisheries agency b. Fish farmer group ¢. Seed producer
d. Aquaculture farmer e.DonorNGOs (specify)
f. Other (specify)

24.2. 1f"Yes', how often?

a. Lessthan 3 times per year b. 3 - 6 times per year C. 7 - 9 times per year
d. 10-12 times per year e. more than 12 times per year
25. What isyour current aquaculture activity?
a. Breeding/ Hatching b. Nursing c¢. Grow-out
26. What kind of culture system do you adopt for grow-out?
a. Earthen pond system b. Rice-cum-fish culture system
27. Do you have production record book? a.Yes b.No

27.1. 1f "Yes', what kind of information do you keep in the book?

a b.
c d.
e f.
28. Do you use labor in your present aquaculture activity? aYes b.No

28.1. If"Yes', who helpsyou in the activity?

a. paid labor b. family member (s) c. relative(s)
d. fish farmer group members e other (specify)

29. Do you want to continue your aquaculture activity?

a. Yes, at the present scale b. Yes, at the more expanded scale
c. Yes, but at reduced scale d. No, | want to stop the activity

30. Please briefly explain the reason for the above answer.

For those who adopt Earthen Pond System, please proceed to 31. Grow-out with Earthen Pond System.

For those who adopt Rice-cum-Fish Culture System, please proceed to 32. Grow-out with Rice-cum-

Fish Culture System.
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IV. CULTURE SYSTEM

31. Grow-out with Earthen Pond System
31.1. How many ponds do you have for grow-out? ponds

31.2. Please answer for each pond you have.

Dimension (m)

L W D | Area | Howto Year of Cost of | Status (Own or
(m? | dig (a.,b, | completion | Digging Rent)
c (Riel)
Pond 1
Pond 2
Pond 3
Pond 4
Pond 5

*) a. by using machine b. by hiring labor (manual) c¢. family members (manual): Husband %
Wife%  Son/daughter %

31.3. When are you engaged in the activity?

a. throughout a year b. only when water is available (from to )
31.4. How do you fill the pond with water?
a. waiting for rain b. using pump C. other (specify)

31.5. If you answer "a" to the question 31.4., please answer the following questions.

31.5.1. Average water level of the pond

(1) Wet season: (maximum) m
(2) Dry season: (minimum) m
31.5.2. Isthe water in the pond enough for the activity?
(1) Wet season : a. extremely not enough b. not enough  c. enough  d. more than enough
(2) Dry season : a. extremely not enough b. not enough  c. enough d. more than enough

31.6. If you answer "b" to the question 31.4., please answer the following questions.

31.6.1. Where is the water source?

a. spring b. river C. irrigation canal
d. other (specify)

31.6.2. I's the water sour ce available throughout a year?

a. Yes. Normally available.
b.No. Available only from to (month)
31.6.3. How much is the cost for pumping water?
a. completely free of charge b. Riel

31.7. How do you drain water from the pond?

a. waiting for dry season b. using pump c. using drain
d. other (specify)

31.8. Water retention of the pond and soil type (Clay, clay-sand, sand, mixture,....)
a. good b. fair ¢. bad
31.9. Water condition

a. fertile b. not fertile c. polluted (explain )
d. noidea

31.10. Water quality
a. acid b. alkaline C. no idea
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31.11. Species produced

_ No. of Ave volume, Rearing Purpose of
Species production of production period production
cycles per year | per cycle (Kg) (days) (a,b.,or c.*)

(1) | Silver barb

(2) | Common carp

(3) | Silver carp

(4) | Tilapia

(5) | Mrigal

(6) | Pangasius catfish

* a. mainly for family consumption b. mainly for selling c. for consumption and selling

31.12. If you produce several species, do you produce them in poly-culture? a. Yes b.No
31.12.1. If"Yes', which species do you produce in poly-culture?

31.13. If you produce for selling, please fill in the following blanks.

Species Processed | Destination | Sizein selling Selling Average
or not (fresh) price per income per
(cmor g) Kg (Ridl) cycle
(Riel)

(1) | Silver barb fresh

dried

smoked

(2) | Common fresh

carp dried

smoked

(3) | Silver carp fresh

dried

smoked

(4) | Tilapia fresh

dried

smoked

(5) | Mriga fresh

dried

smoked

(6) | Pangasius fresh

catfish dried

smoked

fresh

dried

smoked

fresh

dried

smoked
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31.14. Where do you obtain seeds?

Species Supplier of Purchasing Size of Average number of
seeds price per seeds in purchase per cycle
seed (Riel) purchasing (seed)
(cm)

(1) | Silver barb
(2) | Common carp
(3) | Silver carp
(4) | Tilapia
(5) | Mrigal
(6) | Pangasius catfish

31.15. When you get seeds, how do you get them?

a. Suppliers come to my place to sell seeds. Who buy fish seed:
b. | go to the supplier to buy seeds. Who buy fish seed:

31.16. Do you feed fish?
a Yes b. completely no
If "Yes', please answer the following questions.

31.16.1. How often do you feed fish per day or per week? per day or____per week
31.16.2. What kind of feed do you give?

a. commercial feed b. rice bran c. kitchen waste
d. vegetable waste e. other (specify)
31.16.3. If you buy feed, please fill in the following blanks.
Item Supplier Price per Kg (Ri€l)
31.17. Do you fertilize the pond? a. Yes b.No

If "Yes', please answer the following questions.

31.17.1. What kind of fertilizer do you use?

a. commercial fertilizer b. chicken droppings c. cow dung d. pig dung
€ green manure f. other (specify)
31.17.2. If you buy fertilizer, please fill in the following blanks.
Item Supplier Price per Kg (Ri€l)

31.18. Division of labor

Family/Relatives Hiring labor
Labor Husband | Wife | Son/daughter | Only | Only | Both
% % % men | women

(1) | Pond drying

(2) | Pond rehabilitation
(3) | Filling pond

(4 | Liming

(5) | Fertilizing

(6) | Water conditioning
(7) | Stocking
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(8) | Feeding

(9) | Disease
control/pond
management

(10) | Partially harvesting

(11) | Totally harvesting

(12) | Processing (dry,
smoke)

(13) | Selling

31.19. If you hire labor, how much do you pay per day?

(2) Male labor : Riel (type of labor: )
(2) Female labor : Riel (type of labor: )

31.20. What are the major technical constraints in your aquaculture activity?

31.21. What are the major financial constraints in your aquaculture activity?

Thank you very much for your cooperation.

110



32. Grow-out with Rice-cum-Fish Culture System

32.1. Adopting system and dimension

a. b.
Rice + Fish Rice E"I':i.s'l; 'g
: .‘_.' anw .:
ice Field Pond
L) _mx (W)_mx (D) _m (L)Y _mx(W)_mx (D) m
Rice Field
. d (L) _mx(W)_mx(D)_m
Rice Gt Fish
Pond v'_-uuumuu;;-..,..uunua-.u:-.:;
(L)_mx (W) mx(D)_m e e o
Rice Field '; Rice Field
(L)_mx(W)_mx (D)_m (L)_mx(W)_mx(D)_m
Ditch (Fish culture using ditch)
approximate depth: m
width: m
e f. other (please draw the structure with

. dimension)

it
"
-
=
-
-
-

Rice Field
(L) _mx(W)_mx(@D)_m

Ditch (Fish culture using ditch)
approximate depth: m

width: m

Those who chose "a." in the question 32.1.. please answer the following questions.

32.2. When areyou engaged in the activity?
a. throughout a year b. only when water is available (from to

32.3. How do you get water for the activity?
a. waiting for rain b. using pump c. other (specify)

)
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32.4. 1f you answer "a" to the question 32.3., please answer the following questions.

32.4.1. Average water level

(1) Wet season : cm
(2) Dry season : cm
32.4.2. Isthe water enough for the activity?
(1) Wet season : a. extremely not enough b. not enough  c. enough d. more than enough
(2) Dry season : a. extremely not enough b. not enough ¢ enough  d. more than enough

32.5. If you answer " b" to the question 32.3., please answer the following questions.

32.5.1. Where is the water source?
a. spring b. river C. irrigation canal
d. other (specify)

32.5.2. Is thewater source available throughout a year?
a. Yes. Normally available.

b. No. Available only from to (month)
32.5.3. How much is the cost for pumping water?
a. completely free of charge b. Riel
32.6. How do you drain water?
a. waiting for dry season b. using pump C. using drain

d. other (specify)
32.7. Water retention (Clay, clay-sand, sand, mixture,...)

a. good b. fair c. bad
32.8. Water condition

a. fertile b. not fertile c. polluted (explain )
d. noidea

32.9. Water quality
a. acid b. alkaline C. no idea
32.10. Species produced

. No. of Ave volume, Rearing Purpose of
Species production of production period production
cycles per year | per cycle (Kg) (days) (a.,b.,or c.)

(1) | Silver barb

(2) | Common carp
(3) | Silver carp

(4) | Tilapia

(5) | Mrigal

(6) | Pangasius catfish

a. mainly for family consumption b. mainly for selling c¢. for consumption and selling
32.11. If you produce several species, do you produce them in poly-culture? a. Yes b. No

32.11.1. If"Yes', which species do you produce in poly-culture?

32.12. If you produce for selling, please fill in the following blanks.

Species Processed | Destination | Sizein selling Selling Average
or not (fresh) price per income per
(cm or g) Kg (Riel) cycle
(Riel)

112



(1) | Silver fresh
barb dried
smoked
(2) | Common fresh
carp dried
smoked
(3) | Silver carp | fresh
dried
smoked
(4) | Tilapia fresh
dried
smoked
(5) | Mrigal fresh
dried
smoked
(6) | Pangasius | fresh
catfish dried
smoked
fresh
dried
smoked
fresh
dried
smoked
fresh
dried
smoked
32.13. Where do you obtain seeds?
Species Supplier of seeds Purchasing Size of Average
price per seeds in number of
seed (Riel) | purchasing | purchase per
(cm) cycle (seed)
(1) | Silver barb
(2) | Common carp
(3) | Silver carp
(4) | Tilapia
(5) | Mriga
(6) | Pangasius catfish

32.14. When you get seeds, how do you get them?

a. Suppliers come to my place to sell seeds.
b. | go to the supplier to buy seeds.

32.15. Do you feed fish?

a Yes

b. completely no

If"Yes', please answer the following questions.

32.15.1. How often do you feed fish per day or per week? per day or____per week
32.15.2. What kind of feed do you give?
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a. commercial feed b. nee bran c. kitchen waste
d. vegetable waste e. other (specify)

32.15.3. If you buy feed, please fill in the following blanks.

Item Supplier Price per Kg (Riel)

32.16. Do you fertilize the rice field for the activity? a.Yes b.No
If"Yes', please answer the following questions.

32.16.1. What kind of fertilizer do you use?

a. commercial fertilizer b. chicken droppings c. cow dung d. pig dung
e green manure f. other (specify)
32.16.2. If you buy fertilizer, please fill in the following blanks.
Item Supplier Price per Kg (Riel)

32.17. Division of labor

Family/Relatives Hiring labor
L abor Husband | Wife | Children Only Only | Both
% % % men women

(1) | Ricefield drying

(2 Rice field rehabilitation
(3 Filling rice field

(4) Liming

(5) | Fertilizing

(6) Water conditioning

()] Stocking

(8) Feeding

(9) | Disease control/rice
field management

(10) | Partially harvesting
(11) | Totally harvesting

(12) | Processing (dry, smoke)
(13) | Selling

32.18. If you hire labor, how much do you pay per day?

(2) Male labor : Riel (Labor type: )
(2) Female labor : Riel (Labor type: )

32.19. What are the major technical congtraints in your aquaculture activity?

32.20. What are the major financial constraints in your aquaculture activity?

Thank you very much for your cooperation
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Those who chose "b." or "c." in the question 32.1., please answer the following guestions.

32.21. How did you dig the pond?
a. by using machine
32.22. How much did you pay for digging?

b. by hiring labor (manual)

c. by myself (manual)
Riel

32.23. When are you engaged in the activity?
a. throughout a year
32.24. How do you get water for the activity?

a. waiting for rain b. using pump

b. only when water is available (from to )

c. other (specify)

32.25. If you answer "a" to the question 32.24., please answer the following questions.

32.25.1. Average water level of the pond

(1) Wet season : m
(2) Dry season : m
32.25.2. Isthe water enough for the activity?
(1) Wet season : a. extremely not enough

(2) Dry season :

a. extremely not enough

b. not enough
b. not enough

c. enough
c. enough

d. more than enough
d. more than enough

32.26. If you answer "b" to the question 32.24., please answer the following questions.

32.26.1. Where isthe water source?

a. spring
d. other (specify)

b. river

c. irrigation canal

32.26.2. Isthe water source available throughout a year?

a. Yes. Normally available.

b. No. Available only from to
32.26.3. How much is the cost for pumping water?

a. completely free of charge
32.27. How do you drain water?

(month)

b. Riel

a. waiting for dry season b. using pump c. using drain
d. other (specify)
32.28. Water retention (Clay, clay-sand, sand, mixture,...)
a. good b. fair c. bad
32.29. Water condition
a. fertile b. not fertile c. polluted (explain )
d. no idea
32.30. Water quality
a. acid b. alkaline C. no idea
32.31. Species produced
) No. of production Ave volume, Rearing Purpose of
Species cycles per year of production period production
per cycle (Kg) (days) (a.,b.,or c*)

(1) | Silver barb

(2) | Common carp

(3) | Silver carp

(4) | Tilapia

(5) | Mrigal

(6) | Pangasius catfish

* a. mainly for family consumption

b. mainly for selling

c. for consumption and selling
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32.34.

32.32. If you produce several species, do you produce them in poly-culture? a Yes b. No
32.32.1. If "Yes", which species do you produce in poly-culture?
32.33. If you produce for selling, please fill in the following blanks.
Species Processed | Destination Sizein Selling Average
or not selling price per income per
(fresh) Kg (Riel) cycle
(cm or @) (Riel)
(1) | Silver barb fresh
dried
smoked
(2) | Common carp | fresh
dried
smoked
(3) | Silver carp fresh
dried
smoked
(4) | Tilapia fresh
dried
smoked
(5) | Mrigal fresh
dried
smoked
(6) | Pangasius fresh
catfish dried
smoked
fresh
dried
smoked
fresh
dried
smoked
fresh
dried
smoked
Where do you obtain seeds?
Species Supplier of seeds | Purchasing Size of Average
price per seeds in number of
seed (Riel) purchasing purchase per
(cm) cycle (seed)
(1) | Silver barb
(2) | Common carp
(3) | Silver carp
(4) | Tilapia
(5) | Mrigal
(6) | Pangasius catfish
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32.35. When you get seeds, how do you get them?
a. Suppliers come to my place to sell seeds. Who buy seed?
b. | go to the supplier to buy seeds. Who buy seed?

32.36. Do you feed fish?
a Yes b. completely no
If"Yes', please answer the following questions.

32.36.1. How often do you feed fish per day or per week? per day or____per week
32.36.2. What kind of feed do you give?

a. commercial feed b. rice bran c. kitchen waste
d. vegetable waste e. other (specify)
32.36.3. If you buy feed, please fill in the following blanks.
Item Supplier Price per Kg (Riel)
32.37. Do you fertilize the pond? a.Yes b.No

If"Yes', please answer the following questions.

32.37.1. What kind of fertilizer do you use?

a. commercial fertilizer b. chicken droppings c¢. cow dung d. pig dung
€. green manure f. other (specify)
32.37.2. If you buy fertilizer, please fill in the following blanks.
Item Supplier Price per Kg (Riel)
32.38. Division of labor
Family/Relatives Hiring labor
Labor Husband | Wife | Children% | Only | Only Both
% % men women

(1) Pond drying

2 Pond rehabilitation
(3) | Filling pond

(4 | Liming

(5) Fertilizing

(6) | Water conditioning

(@) Stocking

(8) | Feeding

9) Disease  control/pond
management

(10) | Partially harvesting
(11) | Totally harvesting

(12) | Processing (dry,
smoke)
(13) | Selling

32.39. If you hire labor, how much do you pay per day?

(1) Male labor : Riel (Labor type: )
(2) Female labor : Riel (Labor type: )
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32.40. What are the major technical constraints in your aquaculture activity?

32.41. What are the major financial constraints in your aquaculture activity?

Thank you very much for your cooperation
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Those who chose "d." or "e", in the guestion 32.1., please answer the following questions.

32.42. How did you dig the ditch in the rice fidd?
a. by using machine b. by hiring labor (manual) ¢. by myself (manual)
32.43. How much did you pay for digging? Riel

32.44. When are you engaged in the activity?

a. throughout a year b. only when water is available (from___to___ )
32.45. How do you get water for the activity?

a. waiting for rain b. using pump C. other (specify)
32.46. If you answer "a" to the question 32.45., please answer the following questions.

32.46.1. Average water level of the ditch

(1) Wet season : cm
(2) Dry season : cm
32.46.2. Isthe water enough for the activity?
(1) Wet season : a. extremely not enough b. not enough c. enough  d. more than enough
(2) Dry season : a. extremely not enough b. not enough ¢ enough  d. more than enough

32.47. 1f you answer "b" to the question 32.45., please answer the following questions.

32.47.1. Where is the water source?
a. spring b. river C. irrigation canal
d. other (specify)

32.47.2. Isthewater source available throughout a year?
a. Yes. Normally available.

b. No. Available only from to (month)
32.47.3. How much is the cost for pumping water?
a. completely free of charge b. Riel

32.48. How do you drain water?
a. waiting for dry season b. using pump c. using drain
d. other (specify)

32.49. Water retention (Clay, clay-sand, sand, mixture,...)
a. good b. fair ¢. bad

32.50. Water condition

a. fertile b. not fertile ¢. polluted (explain )
d. noidea

32.51. Water quality
a. acid b. alkaline C. no idea
32.52. Species produced

) No. of Ave volume, Rearing Purpose of
Species production of production period production
cycles per year | per cycle (Kg) (days) (a,b.,orc.?®

(1) | Silver barb

(2) | Common carp

(3) | Silver carp

(4) | Tilapia

(5) | Mrigal

(6) | Pangasius catfish

* a. mainly for family consumption b. mainly for selling ¢. for consumption and selling
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32.53. If you produce several species, do you produce them in poly-culture? a. Yes b. No

32.53.1. If"Yes', which species do you produce in poly-culture?

32.54. 1f you produce for selling, please fill in the following blanks.

32.55.

Species Processed | Destination Sizein Selling price | Average
or not selling per Kg income
(fresh) (Riel) per cycle
(cm or g) (Riel)
(1) | Silver barb fresh
dried
smoked
(2) | Common carp | fresh
dried
smoked
(3) | Silver carp fresh
dried
smoked
(4) | Tilapia fresh
dried
smoked
(5) | Mrigal fresh
dried
smoked
(6) | Pangasius fresh
catfish dried
smoked
fresh
dried
smoked
fresh
dried
smoked
fresh
dried
smoked
Where do you obtain seeds?
Species Supplier of Purchasing Size of seeds Average
seeds price per seed in purchasing number of
(Riel) (cm) purchase per
cycle (seed)
(1) | Silver barb
(2) | Common carp
(3) | Silver carp
(4) | Tilapia
(5 | Mrigal
(6) | Pangasius catfish
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32.56. When you get seeds, how do you get them?

a. Suppliers come to my placeto sell seeds. Who buy seed?
b. | go to the supplier to buy seeds. Who buy seed?

32.57. Do you feed fish?
a Yes b. completely no
If "Yes', please answer the following questions.
32.57.1. How often do you feed fish per day or per week? per day or____per week

32.57.2. What kind of feed do you give?

a. commercial feed b. rice bran c. kitchen waste
d. vegetable waste e. other (specify)
32.57.3. If you buy feed, please fill in the following blanks.
Item Supplier Price per Kg (Ri€l)
32.58. Do you fertilize the rice field for the activity? a. Yes b.No

If"Yes', please answer the following questions.

32.58.1. What kind of fertilizer do you use?

a. commercial fertilizer b. chicken droppings ¢. cow dung d. pig dung
€ green manure f. other (specify)
32.58.2. If you buy fertilizer, please fill in the following blanks.
Item Supplier Price per Kg (Riel)
32.59. Division of labor
Family/Relatives Hiring labor
Labor Husband | Wife | Children | Only only | Both
% % % men women

1) ditch drying

(2) Ditch rehabilitation

(3) | Filling ditch

4 Liming

(5) Fertilizing

(6) Water conditioning

(?) Stocking

(8 Feeding

(9) | Disease  control/ditch
management

(10) | Partially harvesting

(11) | Totally harvesting

(12) | Processing (dry, smoke)

(13) | Selling

32.60. If you hire labor, how much do you pay per day?

(1) Male labor : Riel (Labor type: )
(2) Female labor : Riel (Labor type: )
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32.61. What are the major technical constraints in your aquaculturc activity?

32.62. What are the major financial constraints in your aquaculture activity?

Thank you very much for your cooperation
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Questionnaire for Non-Aquaculture Farmers

Freshwater Aquaculture Improvement and Extension Project in Cambodia

I. GENERAL INFORMATION

1. Name of farmer:

Age

2. Address
Village
Commune
District
Province
3. Farmer's occupation
Main
Secondary
Tertiary
Other
4. Educational attainment of farmer
a. None
d. Lower secondary
g. College/University

b. Primary not completed

e Secondary/Diploma
h. Other (specify)

a.Yes b.No

5. Are you a member of a farmersgroup?

If"Yes', please answer the following questions.

5.1. What is the name of the group? :

5.2. Who are the members of the group?

a. Family members
d. Employees
g. Other (Specify)

b. Relatives
e. Businessmen

Date:
Interviewer:

¢. Primary school

f. Vocational training

c. Fish farmers
f. Government officials

5.3. Membership of the group: male and female (total members)

5.4. Main activity of the group:

II. HOUSEHOLD ECONOMY

6. Household members including yourself who are living in the same household

Name

Relationship
with
Household
Head

Age

Sex

Main
Occupation
(Grade in case
of student)

Health
Condition

1 Household Head

N
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Sex: a. Male; b. Female and Health condition: a. Good; b. Fair; c. Poor

7. Sour ce of household income (in case of remittance, please specify the person who remits)

Income source

Average income per year (Riel)

Rice cultivation

Animal husbandry

Vegetable cultivation

Fish culture

Worker

Remittance

8. Main source of power (light)

a. City power
d. Candle

9. Main source of drinking
(1) Wet season :

(2) Dry season :

10. Main cooking fuel

a. Firewood
e. Electricity

11. Toilet facility within premises

a. Available
12. Detail of land holding

12.1. Does your family own land?

If"Yes, please answer the following questions.

12.1.1. Land area

c. Dug well
f. Spring, River, Stream, Lake

c. Dug well
f Spring, River, Stream, Lake

d. Liquefied Petroleum Gas (LPG)

b. Generator c. Kerosene

e Battery f. Other (Specify)
water
a. Piped water b. Tube/ Pipe well
d. Rain e. Pond
g. Bought h. Other (Specify)
a. Piped water b. Tube/ Pipe well
d. Rain e. Pond
0. Bought h. Other (Specify)
b. Charcoal c. Kerosene
f. Other (Specify)

b. Not available
a. Yes

b. No

Total land area (ha)

Area of paddy

Area of homestead Area of vegetabl

e

12.1.2. In how many places paddy field is located?

12.1.3. What is the maximum and minimum distance from the house to the paddy field?

Maximum m
Minimum m
12.1.4. Is there any unused land? a Yes

12.1.5. If"Yes' to the above question 12.1.4., what is the reason?

13. Detail of the house

b. No
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13.1. Does your family own house? a.Yes b.No

13.2. Type of the house

(1) Roof > a Tile b. Iron c. Bamboo d. Thatch c. Other (Specify)

(2) wall :a Cement b.Iron c Brick d. Wood e Bamboo f. Thatch
g. Mud h. Other (Specify)

(3) Floor :a. Cement b. Brick ¢. Wood d. Bamboo e Thatch
f Mud g. Other (Specify)

14. Household goods (Endurance consumption material and Equipment used for economic activities)

aTVv b. DVD c. CD/VCD
d. Video e Radio f. Cassette player
0. Motor bike h. Bicycle i. Tractor
j. Water pump k. Gill net 1. Cadt net
m. Hapa net n. Fish trap 0. Hook and line
15. Property
(1) Money savings at bank/cooper ative a Yes b. No
(2) Debt a Yes b. No
(3) Livestock
Number Purpose
a Water buffalo
b. Cow
c. Pig
d. Goat
e. Chicken
f Duck

16. Rice consumption and production
16.1. How many kilos of rice does your family consume per year approximately? kg
16.2. Do you produce rice? a.Yes b.No
If"Yes', please answer the questions 16.3. to 16.9.
If"No", please proceed to the question 16.10.

For those who produce rice

16.3. How many times do you produce rice per year?
16.4. When is the production season? . From to
From to

16.5. How many tons of rice do you produce per year?

Maximum tons/year
Minimum tongyear

16.6. Do you apply inorganic fertilizers and chemicalg/pesticide in producing rice?
aYes b.No
If "Yes', please answer the following questions.
16.6.1 When do you apply inorganic fertilizers? (month)
16.6.2. How much quantity of inorganic fertilizers do you apply in a year? (kq)
16.6.3. When do you apply chemicalg/pesticide? (month)
16.6.4. How much quantity of chemicals/pesticide do you apply in a year?_(I)

16.7. What is the main purpose of rice production?
a. for family consumption b. for selling ¢. both for consumption and selling
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16.8. If you produce rice for family consumption, is the harvest enough for your family to consume
inayear? a. Yes b. No

16.8.1. If "No", how much money docs your family spend for buying rice per year?

Minimum Riel/year
M aximum Ricllyear |
16.9. If you produce rice for selling, how much is the selling price?
Minimum Ricl/kg
Maximum Riel/kg

For those who do not produce rice

16.10. How much money does your family spend for buying rice per year? Ridl

17. Fish consumption and source

17.1. Approximate intake of animal/fish meat of your family

Wet season Dry season
Meat (beef, pork, chicken, eggs, €tc) % %
Fish (fresh fish, dried fish, etc) % %
Total 100% 100%

17.2. How many kilos offish does your family consume per day approximately?

Wet season kg/day (wild fish, cultured fish or bought fish)

Dry season kg/day (wild fish, cultured fish or bought fish)
17.3. Do you fish? a.Yes b.No

If"Yes', please answer the questions 17.4. to 17.13.
1" No", please proceed to the questions 17.14. and 17.15.
For those who fish

17.4. When is the fishing season? Wet season From to
Dry season From to
17.5. How often per week do you fish during the season? Wet season______times per week
Dry season______times per week

17.6. Where do you go for fishing?

a. just in the village b. to anearby village

c. to the other commune d. to the other digtrict
17.7. Where do you fish?

a. my trap pond b. river c. dream

d. spring e lake f. other (specify)

17.8. If you fish in your trap pond, please answer the following questions.

17.8.1. Size and the number of the ponds

Dimension (m)
Trap pond Length Width Depth Area (m)
Trap pond 1
Trap pond 2
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Trgp pond 3

17.8.2. What kind of species do you fish in the trap pond(s) and how many kilos do you
harvest in a year approximately? Dry season?

Species Harves
year (Kg)

17.9. If you fish in the places other than trap pond, where and what kind of species do you fish and

how many kilos do you harvest in ayear approximately?

Season Place Species Harvestin ayear (Kg)
We season
Dry season
17.10. Is there any fish refuge pond in your village? aYes b.No

If"Yes', please answer the following questions.

17.10.1. Do you benefit from the fish refuge pond? a. Yes b. No
17.10.2 Who manages the fish refuge pond?

17.10.3. Rules and regulations on the fish refuge pond, if you know

17.11. What is the main purpose of fishing?

a. for family consumption b. for selling c. both for consumption and selling
17.12. If you fish for family consumption, is the fish catch enough for your family to consume in a

year? a. Yes b. No
If"No", please answer the following questions.

17.12.1. How often does your family buy fish from market?

Wet season aregularly b. occasonally c. Never
Dry season aregularly b. occasonally c. Never
17.12.2. How much money does your family spend for buying fish per month?
Wet season Rid/month
Dry season Rid/month
17.13. If you fish for selling, how much is the selling price?
Wet season Rid/kg
Dry season Rid/kg

For those who do not fish

17.14. How often does your family buy fish from market?

We season a regularly b. occasionally c. Never
Dry season a regularly b. occasonally c. Never
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17.15. How much money does your family spend for buying fish per month?

Wet season Riel/month
Dry season Riel/month
18. Do you have any pond within premises? aYes b.No

If 'Yes', please answer the following questions.
18.1. How many ponds do you have? ponds

18.2. Please answer for each pond.

Dimension (m)

3 W D Area Purpose of Assisted Purpose of
(m?) Construction by Present Use
(history)
Pond 1
Pond 2
Pond 3
Pond 4
Pond 5
.3. Are you going to use the pond(s) for culturing fish which at this moment you do not use for
aquaculture? aYes b.No
18.3.1. If "Yes', for what purpose?
a. mainly for family consumption b. mainly for selling
¢. both for consumption and selling d. only if excess desire to sell
18.3.2. If"No", why?
a. keep pond water for present purpose b. lack of labor
c. lack of technology d. lack of money to buy seed

e. other (specify)

I11. EXPERIENCE OF AQUACULTURE

19. Have you ever been engaged in aquaculture activity before? aYes b.No
If"Yes', please answer the questions 20. to 27.
If"No", please answer the questions 28. to 29.

For_those who have been engaged in aguaculture activity before.

20. When were you engaged in the aquaculture activity? From to

21. Why did you sart the activity?

a. Mainly for family consumption b. Mainly for marketing
c. For consumption and selling d. Only if excess desireto sell
e. Other (specify)

22. What was your experience in aquaculture?

a. Breeding/Hatching (___years) b. Nursing (___years) c. Grow-out (___years)
23. Have you ever attended training program on aguaculture? a. Yes b.No
23.1. If"Yes', please fill in the blanks.
Year Training Program Topic of Training
duration | organizer Seed Grow-out Business | Marketig| Other
(days) production technique manage- (specify
technique ment )
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24. Have you ever been provided with materials for aguaculture activity? a.Yes b.No
24.1.1f "Yes', pleasefill in the blanks.
Year Materials Provider
25. Have you ever received extension service/program on aquaculture? a.Yes b.No
25.1. If "Yes', from which organization?
a. Local fisheries agency b. Fish farmer group ¢. Seed producer
d. Aquaculture farmer e. Donors’NGOs (specify)
f. Other (specify)
25.2. 1f "Yes', how often?
a. Lessthan 3 times per year b. 3 - 6 times per year C. 7 - 9 times per year

d. 10-12 times per year e. more than 12 times per year
26. Why did you give up the aguaculture activity? Please explain the reason briefly.

27. Are you interested in starting aquaculture activity again if the reason mentioned above is solved?

a Yes b. No
If"Yes'

27.1. What species do you like to culture?

27.2. What type of aquaculture extension materials do you like?

a. booklet b. leaflet C. poster
d. narrative video c. other (specify)

If n Nou

27.3. What is the reason?

For those who have never been engaged in aguaculture activity.

28. Why you have never been engaged in aquaculture activity? Please explain the reason briefly.

29. Areyou interested in gtarting aguaculture activity if the reason mentioned above is solved?

aYes b. No
If"Yes',
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29.1. What species do you like to culture?

29.2. What type of aquaculture extension materials do you like?

a. booklet b. leaflet C. poster
d. narrative video e. other (specify)

29.3. What kind of effects do you expect from aguaculture activity?

If "No"

29.4. What isthereason?

Thank you very much for your cooperation.

130



Appendix 6 Questionnaire survey format for key informant

group discussion

Commune profile

Commune C District: B Province A
I.LOCATION i

[ Map

| Province A

Commune C

District B

I Gcagfaphical Condition (including flood situation
| in wet season):

Transportation Aéc:ssibility (Available means of
transportation, especially in wet season):

II. GENERAL IMFORMATION

Name of the Commune Chief and hisher Teem

Industry other than Agriculture:

Total No. of Population:

Nutrition Status of the Population:

(Male: Female: )

Total No. of H/Hs:
(MaleHeaded:  Female-Headed: )

Total No. of Farming H/Hs: Main Source of Animal Protein
(MaleeHeaded:  Female-Headed: )

Wet Season:

Total No. of Landless H/Hs:
(MaleeHeaded:  Female-Headed: )

Dry Season:

No. of Farmers Groups:
Main Activity:

Total No. or Area of Ponds (including trap ponds)
Private

Community (Public) :
Pagoda
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Rice Production Season (month):
from (planting)
to (harvesting)

No. of Trap Ponds:

Average Size of Trap Pond:

Use of Chemicals/Pesticide for Rice Production
When:
What Kind:
Amount:

Major Fish Species Caught in Trap Ponds:

Productivity of Trap Ponds:

I11. FRESHWATER AQUACULTURE

How aquaculture gtarted in the commune?

Total No. of Aquaculture H/Hs. H/Hs

(Male-Headed:  Female-Headed: )
Seed Production: H/Hs

(MaleeHeaded: Female-Headed: )
Seed Nursery: H/Hs

(Male-Headed:  Female-Headed: )

Major Culture Species
Seed Production:

Seed Nursery:

Grow-Out:

Grow-out with Earthen Ponds System: H/Hs

(Male-Headed:  Female-Headed: )
Grow-out with Rice-cum-Fish Culture System:
HHs

(Male-Headed: Female-Headed: )

Main Source of Seeds by Major Species and ther
Availability (constant or not):

No. or Area of Aquaculture Ponds
Private
Community (Public) :

Average Price of Seeds by Major Species and ther
Size:

Pagoda
AQU?CU'theSeaSOH (Month): Main Destination of Cultured Fish by Major
rom to

Major Water Source for Aquaculture Activity:

Species:

Water Availability for Aquaculture Activity
(extremely enough, enough, short, extremely short)

Average Selling Price of Cultured Fish by Major
Species
Wet Season:
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Present Conditions of Fish Refuge Pond Dry Season:
Management, if any:

Average Market Price of Cultured Fish by Major
Species
Wet Season:

Dry Season:
Experience/Present Situation on Fish Disease

Outbreak and Predators:

Main Feed Stuff and its Supplier:

Main Fertilizer and its Supplier:

Present situation/past experience of assistance on freshwater aquaculture development/extension including
fish refuge pond management from the government, NGOs and/or donor agencies:
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Village prdfile

Village: G Commune: F District: E Province: D

I. LOCATION

f Ma
[ District E

(L0 ANANAD

| Geographical Condition (including flood situation in | Transportation Accessibility [
| wet season): Available means of transportation, especially
| in wet season:

Provinee D

L Accessibility toffrom the Project target |
Season of Inundation and Area communes nearby:
Season (month): Beginning ’
|' Peak . _
. End { i
i Area : Maximum mi l |
! Minimum m"

Il. GENERAL IMFORMATION

Name of the Commune Chief and higher Term Industry other than Agriculture:
Total No. of Population: Nutrition Status of the Population:
(Male: Female: )

Total No. ofH/Hs:
(MaleeHeaded: = Female-Headed: )

Total No. of Farming H/Hs: Main Source of Animal Protein
(Male-Headed: Female-Headed: )

Wet Season:
Total No. of Landless H/Hs:
(MaleHeaded:  Female-Headed: ) Dry Season:
No. of Farmers Groups. Total No. or Area of Ponds (including trap ponds)
Main Activity: .
Private:
Community (Public) :
Pagoda:
Rice Production Season (month): No. of Trap Ponds:
from (planting) Average Size of Trap Pond:
to (harvesting) Major Fish Species Caught in Trap Ponds:
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Use of Chemicals/Pesticide for Rice Production
When:
What Kind:
Amount:

Productivity of Trap Ponds:

1. FRESHWATER AQUACULTURE

How aquaculture started in the commune?

Total No. of Aquaculture H/Hs. H/Hs

(Male-Headed:  Female-Headed: )
Seed Production: H/Hs

(MaleHeaded: Female-Headed: )
Seed Nursery: H/Hs

(MaleeHeaded: Female-Headed: )

Major Culture Species
Seed Production:

Seed Nursery:

Grow-Out:

Grow-out with Earthen Ponds System: H/Hs

(Male-Headed: Female-Headed: )

Grow-out with Rice-cum-Fish Cultures
(Male-Headed: Female-Headed: )

Main Source of Seeds by Major Species and their
Availability (constant or not):

No. or Area of Aquaculture Ponds
Private
Community (Public) :

Average Price of Seeds by Major Species and ther
Size:

Pagoda
AQU?CU'IUFGS%SOH (Month): Main Destination of Cultured Fish by Major
rom to

Major Water Sourcefor Aquaculture Activity:

Species:

Water Availability for Aquaculture Activity
(extremely enough, enough, short, extremely short)

Present  Conditions  of Pond

Management, if any:

Fish Refuge

Average Selling Price of Cultured Fish by Major
Species
Wet Season:

Dry Season:
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Average Market Price of Cultured Fish by Major
Species
Wet Season:

Dry Season:
Experience/Present Situation on Fish Disease

Outbreak and Predators:

Main Feed Stuff and its Supplier:

Main Fertilizer and its Supplier:

Present situation/past experience of assistance on freshwater aquaculture development/extension
including fish refuge pond management from the government, NGOs and/or donor agencies:
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