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Report of the Study on Emerging Areas and Potential
Crops for Diversification in Cambodia
A. Introduction
A1. Background and Objectives
Agricultural diversification has never been more important than it is now. While COVID-19
has been severely affecting other sectors, agriculture keeps growing. The sector grew by 0.5
percent in 2020 and is estimated to have grown by 1.3 percent in 2021 and 1.2 percent in
2022 (ADB, 2021). Future forecasts suggest an annual growth rate of 3 percent for
agriculture, and that it will reach a production value of US$7.8 billion in 2030 (World Bank,
2021; MAFF, 2020). In 2020, Cambodia exported more than 13 million tonnes of agricultural
products worth about US$3.5 billion, an increase of 17 percent over 2019 (MAFF, 2021). Yet
they constitute a mere 5.5 percent of total exports, which are predominantly comprised
garments and footwear (World Bank, 2021). The government and development partners have
championed strong agriculture prospects as a viable solution for post-pandemic economic
recovery in terms of production, export, and employment (ADB, 2020). Specifically, the
government budget plan in 2021 prioritizes financial allocations to boost the sector by
focusing on enhancing productivity, diversification, processing, and commercialization
(MEF, 2021). This is part of the government’s prioritized public expenditure for postCOVID-19 interventions to provide diversified employment in agriculture and to develop
physical infrastructure in rural areas to create jobs (ibid).
Agriculture in Cambodia is dominated by rice production and export. In 2020, Cambodia
produced more than 20 million tonnes of agricultural products, of which about 3.6 million
tonnes, worth more than US$1.26 billion, were exported (MAFF, 2021). The draft
Agricultural Sector Master Plan 2030 (MAFF, 2020), the Strategic Development Plan for
Cambodian Agro-industries 2019-2030 (MAFF, 2020), the Agricultural Sector Strategic
Development Plan 2014-2018 (MAFF, 2014), and the Master Plan for Crop Production in
Cambodia by 2030 (Goletti and Sin, 2016), all call for greater diversification of non-rice
agricultural products to increase the competitiveness of the sector. Besides industrial crops,
the horticulture sub-sector (particularly vegetables and fruits) has been deemed to have
potential in terms of production, local and international demand, and trade competitiveness
(USAID, 2015). There is great potential in increasing the production of vegetables and fruits
given the huge import figures of these products to meet the local demand.
In 2019, the domestic production of fresh vegetables was over 400,000 tonnes, while about
200,000 tonnes, worth US$150 million, were imported (Mordor Intelligence, 2020). In the
same year, local consumption of fresh vegetables was about 600,000 tonnes, worth around
US$650 million, while only about 5,500 tonnes, worth about US$8 million, were exported
(ibid). As for fresh fruits, in 2019, Cambodia produced only about 400,000 tonnes while
importing about 14,000 tonnes, worth over US$8 million (Mordor Intelligence, 2020). In the
same year, about 300,000 tonnes of fresh fruits, worth about US$360 million, were locally
consumed, while about 120,000 tonnes, worth over US$210 million, were exported (ibid).
These figures suggest that, given the favourable climatic conditions in key areas and the
abundance of arable land (Tho et al., 2021), Cambodia has substantial potential to produce
1

more vegetables and fruits, especially safe and organic ones, to satisfy the local demand,
reduce imports, and increase exports. However, to compete with imported vegetables and
fruits, the horticulture sub-sector needs to identify emerging cultivation areas and potential
crops, and to improve their value chains (USAID, 2015; Hem and Nimol, 2020; CPS, 2019;
NIER, 2015; Grow Asia and CPSA, 2020). Specifically, the horticulture industry should be
expanded to new temperate areas through crop diversification, enhanced productivity,
efficient packing and processing, and better farming practices for quality-compliant products.
In terms of poverty reduction, horticulture presents a promising advantage since horticultural
crops (especially vegetables) can be favourably cultivated on small farms (Gunjal et al.,
2012). Also, compared with others, horticultural crops have a better likelihood of
profitability. For instance, vegetables have the highest average farm gross margin of
US$1,393 per hectare, which is about five times higher than that of rice (World Bank, 2015).
This study aims to promote economic diversification of potential crop farming in emerging
areas of Cambodia. Its objectives are to: (1) identify emerging areas of potential crops with a
focus on vegetables, fruits, and flowers; and (2) assess the value chain of each crop to
examine its competitiveness and value addition. The study is significant in terms of
contributing to the government’s post-pandemic economic recovery. The enhancement of
horticulture production will improve the income of small- and medium-sized farmers, which
is in line with the government’s policy to diversify income sources in agriculture, given that
the COVID-19 pandemic has severely affected the industry and service sectors (MEF, 2021).
The study is expected to provide useful data, information, and analysis for subsequent
interventions, particularly for post-COVID-19 economic policy formulation. A central output
will be a scholarship about mechanisms that allow actors along the value chains of the
potential crops to gain greater efficiency and mutual benefits. Development of the potential
crops will enhance local employment, ensure more and better skills among producers, raise
entrepreneurship in the horticulture sub-sector, and increase the income of rural people and
those along the improved value chains. Specifically, this study will constitute a crucial input
for the Cambodia Horticulture Policy for 2021-2030, currently being drafted by the Ministry
of Agriculture, Forestry and Fisheries (MAFF, 2021). The policy will provide a better
enabling environment to enhance the production and competitiveness of the sub-sector.
This report is divided into six sections. Following the introduction in Section 1 that highlights
the expansion of Cambodia’s agriculture sector, Section 2 summarises the study methodology
applied. Section 3 provides an overview of crop production in 10 provinces, based on a
survey from provincial and community levels. This section also examines climatic and soil
conditions that matter to crop production in Cambodia. Section 4 discusses the potential crops
in terms of agronomic conditions and institutional support. Section 5 provides initial analysis
of agro-climatic conditions for Cambodia and two provinces. The final Section presents a
summary of the issues concerned, with the potential crops identified in the study.
A2. Methodology
The study took both scoping and value chain approaches, focusing on assessing the potential
crops in the emerging areas and identifying major gaps along the value chains of the target
crops. This holistic approach covered the emerging highland areas in 10 provinces (although
nine were planned), namely Mondul Kiri, Rattanak Kiri, Stung Treng, Battambang (Samlout
district), Pailin, Pursat (Veal Veng and Osom districts), Koh Kong (Thmar Bang district),
Kampot, Prey Veng, and Svay Rieng.
2

In terms of the potential crops, the study focuses on eight high-value crops, which include:
durian, pepper, avocado, orange, longan, cool-climate vegetables, and warm-climate
vegetables. These crops have different levels of production across the target provinces.
Durian is widely grown in eight out of the 10 target provinces, which are in the plateau and
mountainous regions. Longan is also widely grown, but is mostly concentrated in Pailin and
Battambang. Orange is largely found in Pursat and Battambang. Pepper is generally better
suited to cooler-climate regions, such as Mondul Kiri, Ratanak Kiri, Battambang, and Pursat.
Lakatan banana is unique and native to the Thmar Bang district of Koh Kong province. The
cultivation of cool-climate vegetables is highly concentrated in Mondul Kiri and, to a much
lesser extent, in Pursat (Osom).
Table A-1: Production levels of potential high-value crops
No. Potential Crops
MDK
RTK
STG
PLN
BBG
PST
KKG
KPT
PVG
1 Durian
2 Pepper
3 Avocado
4 Orange
6 Longan
5 Lakatan banana
7 Cool-climate vegetable
8 Warm-climate vegetable
9 Coffee
Legend:
10 Cacao
11 Passion fruit
12 Coconut
13 Jackfruit
Source:
Farmer survey and qualitative interviews, by CPS (2021)
14 Banana
15 Dragon fruit
16 selection
Pomelo
The
of these potential crops is based on three major considerations: the scale

SRG

of
production, market (domestic and export), and crop value. As shown in Table A-2, the
farmers have already cultivated these crops on a very substantial scale. The production scale
of avocados and cool-climate vegetables is much lower, but remains at a significant level and
could be further expanded should market demand rise. As is also shown, most of these crops
supply the domestic market. Two crops, pepper and longan, are largely reliant on the export
market. As related by key experts, all of these eight crops have a high market value. Longan
and banana appear to have a lower market value compared with the other six crops, but their
value is still relatively high compared with that of other conventional crops in Cambodia.
Table A-2: Key dimensions of potential high value crops
No.
1
2
3
4
6
5
7
8

Potential Crop
Production Scale Domestic Market
Durian
Pepper
Avocado
Orange
Longan
Lakatan banana
Cool-climate vegetable
Warm-climate vegetable
Legend:
 = substantial
 = significant
 = limited

 = high
 = moderate
 = limited

Export Market

 = high
 = moderate
 = no/limited

Crop Value

 = high
 = medium
 = low

Total Score

Crop Suitability

Highest Score=15
 10-12
 7-9
 <7

 = very suitable
 = fairly suitable
 = not suitable

Source: Farmer survey and qualitative interviews, by CPS (2021)

Assessments of the existing and potential crops, with a focus on economic profitability, were
focused on (i) fruit production and (ii) vegetable cultivation, as the (iii) floriculture was found
3

to be insignificant. For each of these three components, the research team collected data on
both the existing operations and the potential of soils, land areas, climate, population, water
sources, access to inputs and technologies, post-harvest handling, quality certification,
logistics and market infrastructure, marketing, processing, and institutional support.
As a proposed methodology to achieve the above objectives and to address the research
questions, the study team undertook the assignment in the following four steps:
A.2.1. Desk Study
CPS and other organisations and projects (financed by the FAO, SNV, USAID HARVEST 2,
CAVAC, AFD, ADB, WB, IFC, and IFAD) have conducted production and market surveys
on a variety of crops. These were collected and analysed in an aggregated way to provide a
fuller picture of the target regions and the country as a whole. The Agriculture Market Office
at the Department of Planning and Statistics, of MAFF, has been collecting and compiling
wholesale market prices for many provinces for many years. Such data was also used to the
fullest extent possible. The data on related issues could also be obtained from Agricultural
Cooperatives (ACs), provincial and national institutions, as well as PDAFFs, the Deparment
of Planning and Statistics (DPS) and the Generak Directorate of Agriculture (GDA), etc.
The desk study involved reviews of relevant literature, papers, reports, strategy documents,
and policies related to agricultural activities in Cambodia. The reviews enabled the study
team to gain a good understanding of the current situation relating to the contrast in the four
agro-ecological zones of Cambodia. More specifically, the reviews paid more detailed
attention to the income generating activities that may arise from: (a) possible agricultural
diversification including area diversification, (b) food processing, (c) potential domestic
markets, (d) agriculture employment in the emerging areas, and (e) export opportunities.
A.2.2. Field Study
The field study was designed to generate data and practical evidence on the ground for the
feasibility and viability analyses of the existing and potential crops in the nine provinces. The
field study comprised the following three aspects: a farm survey; key informant interviews
(KIIs); and focus group discussions (FGDs).
(a) Farm Survey
The farm survey had interviewed about 746 farming households randomly selected in the
study provinces (Table 2.1). The survey assessed the existing farms cultivating potential
crops (fruits and vegetables), in terms of productivity, profitability, and potential for
expansion.
The farming household survey was carried out by three teams, each with four people, who
also conducted KIIs and FGDs as outlined below. A structured questionnaire was
developed for interviewing the farmers. Aspects such as gender and social inclusion, and
other cross-cutting themes such as finance, market links, environment and digital
connectivity, were integrated into this survey questionnaire. The survey data was
processed and analysed using the SPSS programme. The study used mainly descriptive
statistics, generated from both quantitative and qualitative methods, and economic
profit/loss analysis models, as described below.
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(b) Key Informant Interviews (KIIs)
The farm survey was complemented by the key informant interviews. Key informants
were identified at various level - the village, commune, district, and provincial levels in
the selected provinces. These included the lead farmers, farmer organisations, commune
councillors, agriculture buyers, input suppliers, relevant government institutions - such as
the provincial departments of agriculture, forestry and fisheries - and focal points of
development projects and NGOs. The experts in the study team interviewed these key
informants.
(c) Focus Group Discussions (FGDs)
The focus group discussions were considered important for enabling the study to capture
key aspects or particular issues that could potentially be identified from the key informant
interviews. However, due to the COVID-19 situation, few focus group discussions were
conducted since it was impractical to bring together several knowledgeable key
informants to jointly discuss critical issues. Therefore, important issues such as
production techniques and technologies, extension services, inputs, available land
area/environment, land ownership, soil suitability, water sources, climate, logistics,
quality certification services, labour availability, investment costs, marketing and
processing issues, and future prospects, were collected as widely as possible through
KIIs, the farmer survey, and direct observations.
Figure A-1: Total sample of farmers by each potential high-value crop

Total Sample: 746 farmers
173

136
113
96

88
59

50
31

Durian

Pepper

Avocado

Orange

Longan

Source: Fieldwork, by CPS (2021)
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B. Emerging Areas and Potential High-Value Crops
B1. Mondul Kiri
Emerging Areas and Potential Crops
Among all five administrative districts, three of them (Sen Monorom, Pechreada, and Oraing)
have fertile soil and a cool climate at a high elevation. These key features have made Mondul
Kiri an emerging area for the production of a number of agricultural crops, which include, but
are not limited to, peppers, durians, coffee, avocados, passion fruits, dragon fruits, and coolclimate vegetables.
Table B-1: Emerging areas and potential crops in Mondul Kiri

Potential Crop
Pepper
Durian
Coffee
Avocado
Passion fruit
Cool-climate vegetables

Mondul Kiri Province
Sen Monorom
Pechreada

R
R
R
R
R
R

R
R
R
R
R

Oraing

R
R
R
R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Pepper
The cultivation area for pepper did not increase in 2020. It remains at 1,302 ha. Pechreada
district has the largest production area, which is about 60 percent of the total. It was found
that the majority of the pepper plantations were cultivated by Khmer people, especially by
those who had migrated to settle in Mondul Kiri. The indigenous people have also grown
peppers, but their farms were on a smaller scale, compared with those of the Khmer migrants.
As Figure B-1 shows, all the pepper farms in 2020 were at the harvest stage. That means that
people had not increased their cultivation of peppers yet by then.
In response to the recovery in the market price, some farmers had started to grow more
peppers this year. Nonetheless, this expansion is still marginal. The expansion could become
more significant in the following years if the price signal continues to rise. The market price
for black peppers is now about KHR13,000 to KHR14,000 per kilogram. That is up from
about KHR7,000 per kilogram a few years earlier.
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Figure B-1: Pepper production in 2020 (ha)
Total Cultivation Area

1,301 ha

0% from 2019

768

Harvest
Area

228
169

Pechreada

Sen Monorom

136

Kaev Seima

Oraing

Source: PDAFF, Mondul Kiri (2021)

Durian
The scale of durian production in Mondul Kiri is quite significant and it has the potential to
increase a lot more. As Figure B-2 shows, the total cultivation area was 132 ha in 2020, and it
had expanded by 20 percent - from 110 ha in 2019. The Figure also illustrates that more than
half of the cultivation area is still at the pre-harvest stage, which means that these durian trees
have been grown only in the past few years.
Most of the current production area is concentrated in Sen Monorom. People have grown
durians earlier here, particularly in Sangkat Sokdom and Sangkat Romny. Mostly, production
is on a small-scale, family basis. In recent years, interest in growing durians has expanded to
people in Pechreada and Oriang districts. Both districts have more free land of fertile soil
available for various crops. As echoed by key informants, the cultivation area of durians in
Busra commune of Pechreada district, and Dak Dam commune of Oraing district, has
expanded more rapidly in the past few years. Such expansion mainly responds to the good
market price for durians.
Influenced by a climate that is different from that of other parts of the country, the harvest
season for durians in Mondul Kiri falls into the months of August, September and October.
This is considerably later than the harvest time in Kampot and Kampong Cham, and serves as
an advantage for the market, avoiding the potential issue of over-supply.
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Figure B-2: Durian production in Mondul Kiri in 2020 (ha)
Total Cultivation Area

132 ha

57

20% from 2019

41

52% 48%
Preharvest
area

Harvest
area

25

9

Sen Monorom

Pechreada

Oraing

Kaev Seima

Source: PDAFF, Mondul Kiri (2021)

Coffee
In 2020, total coffee production covered 342 ha. It seems that the growth in production has
slowed down as it increased by only 5 percent from 2019 (Figure B-3). Production is most
substantial in Pechreada district, where nearly 60 percent is located. Production in Sen
Monorom accounts for about 30 percent. Farmers in Oraing adopted production in a later
stage and, therefore, the size of production there accounts only about 12 percent of the overall
total.
Figure B-3: Coffee production in Mondul Kiri in 2020 (ha)
Total Cultivation Area

342 ha

5% from 2019

198

89

Preharvest
area

102

Harves
t%
area

42

Pechreada

Sen Monorom

Oraing

Source: PDAFF, Mondul Kiri (2021)
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The practice of coffee cultivation started a long time ago in both Sen Monorom and
Pechreada, but an increase in production took place only a few years ago when the demand
for coffee surged. In Busra commune (Pechreada district), for example, the Bunong
indigenous people learned how to grow coffee from their relatives across the border in
Vietnam. The cultivation area in Busra seems to have also expanded more rapidly than it has
in other places. As an advantage for farmers, coffee provides yield in just two years which
means that they do not have to wait too long to benefit from their investment. Consequently,
the majority (nearly 90 percent) of the coffee farms are at the harvest stage (Figure B-3).
Avocado
Avocado is considered to be a potential fruit crop in Mondul Kiri. According to the statistics
from the PDAFF, most of the plantation area is located in Sen Monorom, which is
approximately half of the provincial total devoted to this crop. Similar to the situation with
durians, avocado production is concentrated in two sangkats (Sokdom and Romny) in Sen
Monorom. Generally, people grow avocados on land that is adjacent to their homes, or they
grow several trees alongside other main crops on their farmland. Only a few people grow
avocado on sizeable plantations, for instance, those that cover a half, or one hectare.
Pechreada and Oraing are also important sources of avocado production. Busra and Dak Dam
are, respectively, the main production areas of the two districts.
The production of avocado has extended to cover a sizeable area, and farmers have continued
to expand it, although not rapidly. As shown in Figure B-4, the avocado plantation area
increased by 17 percent - from 205 ha in 2019, to 239 ha in 2020. The expansion has partly
reflected the fact that avocado is easy to grow. Many farmers keep growing avocado from the
seeds they collect, and people do not care about the quality of the different varieties, or
whether or not they respond to market demand. The selection and use of modern seedlings
were limited in the past, but now there is a better awareness of variety selection. There has
also been a good response from the supply side, and now there are many suppliers of
seedlings and people can choose different varieties. Nonetheless, this variety selection is still
more common among Khmer people than it is among the local indigenous people.
Figure B-4: Avocado production in Mondul Kiri in 2020 (ha)
Total Cultivation Area

239 ha

17% from 2019

118

85

82%

Preharvest
area

Harvest
area

36

Sen Monorom

Pechreada

Oraing

Source: PDAFF, Mondul Kiri (2021)
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Passion Fruit
The cultivation of passion fruit mostly takes place in Pechreada, Oraing, and Sen Monorom,
and does not require much land: in 2020, the total production area in Mondul Kiri was just 53
ha, and this represented no increase from 2019. In Dak Dam commune of Oraing district,
many households grow passion fruit. With the support from the ASPIRE project, these
smallholder farmers are organized into a cluster that links them with a regular buyer: namely
the Meas Baitang company. That link has provided a stable market for the local farmers in
the commune.
Figure B-5: Passion fruit production in Mondul Kiri in 2020 (ha)
Total Cultivation Area

53 ha
21
18

0% from 2019
85%

Preharvest
area

Harvest
area

14

Pechreada

Oraing

Sen Monorom

Source: PDAFF, Mondul Kiri (2021)

Cool-Climate Vegetables
The cool weather of Mondul Kiri is advantageous for growing some varieties of cool-climate
vegetables, and the two major crops are cabbage and Chinese cabbage, both of which
constitute an almost equal share of production. Other crops include carrots, potatoes, onions,
beetroots, and radishes. Production started several years ago and has so far remained largely
concentrated in Sen Monorom, particularly in the two sangkats of Sokdom and Spean
Meanchey.
The current scale of production is sizeable and has the potential to expand further. Currently,
38 farmers from four sangkats are organized into an Agricultural Cooperative (AC) (Sokdom:
~20 members, Spean Meanchey: ~10 members). The combined production area of these 38
farmers is more than 20 hectares. Generally, each farmer grows several varieties of
vegetables, but all grow cabbages and Chinese cabbages, and about 10 of them grow carrots.
Most of the farmers grow crops from November to June, but around 10 of them practice yearround cultivation. These farmers are organized so that they can coordinate their production
and thereby ensure a regular supply of vegetables for the Meas Baitang company who have a
contract with the AC.
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Other Crops
Other potential crops in Mondul Kiri include oranges, dragon fruits, coconuts, rambutans, and
cacao. That latter crop is grown in Pechreada district, while the production of oranges and
dragon fruit is spread thinly across various areas.
B2. Ratanak Kiri
Figure B-6 shows the cultivation areas of major food crops in Ratanak Kiri province, of
which cashew covers the largest. The total production area in 2020 was about 45,000 ha.
Cashew is mostly grown by the smallholder famers, and the second and third largest crops in
terms of production areas are bananas and mangoes. The production of these two crops is
mainly the responsibility of private companies and is mostly located in Lumphat and Koun
Mom districts. Scales of production have considerably expanded. For example, the banana
production area has increased by 80 percent, up from about 5,082 ha in 2019 to 9,162 ha in
2020, while the production of mangoes has increased by 57 percent - up from 2,306 ha in
2019 to 3,614 ha in 2020. In contrast, the cultivation area of longans has substantially
reduced by 55 percent - down from 919 ha in 2019 to 409 ha in 2020.
Figure B-6: The cultivation areas of major food crops in Ratana Kiri, 2020 (ha)
45,068

857
668
524

504
409

389
273

9,162

81

3,614
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Pepper
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Pomelo
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Longan

Dragon
fruit

Durian

Pineapple Avocado

56

53

Orange Rambutan

Source: PDAFF, Ratanak Kiri (2021)

Emerging Areas for High Value Crops
Major high-value food crops in Ratanak Kiri include peppers, durians, avocados, oranges,
and tissue culture bananas. With the exception of pepper, the cultivation areas of these highvalue crops remain limited, and they are grown throughout the districts of Bar Kaev, Oyadav,
Koun Mom, and Lumpat.
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Table B-2: Emerging areas and potential crops in Ratanak Kiri

Potential Crops

Bar
Kaev

Oyadav

R
R
R

Pepper
Durian
Avocado

Ratanak Kiri
Andoung
Ou
Meas
Banlung Chum

R
R

R

R
R

R

Orange
Banana
Pomelo
Dragon fruit

Koun
Mom

Lumphat

R

R

R
R
R
R

R
R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Pepper
Before 2017, the production of pepper had expanded rapidly in response to the high prices
they could command. In Ratanak Kiri, pepper production is largely concentrated in two
districts - Oyadav and Bar Kaev - due to the extensive red fertile soil in these areas. The total
pepper cultivation area in Ratanak Kiri was estimated to have reached about 1,400 ha in
2017. Of that, about 50 percent of the area lies in Oyadav district, while another 35 percent of
the area of cultivation is located in Bar Kaev.
Figure B-7: Trends in the pepper cultivation area in Ratanak Kiri (ha)

1,344
-32%
-6%

912

2017e

857

2019

2020

Source: PDAFF, Ratanak Kiri (2021)

As the pepper price dropped in 2017, the farmers’ profits were squeezed by the low sales
price on one hand and the high maintenance cost of the crop on the other. In addition to high
capital investment, a pepper plantation requires intensive daily care, so, given these
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circumstances, many farmers reduced the maintenance of their pepper crops, leaving them
vulnerable to diseases and pest attacks. That, in turn, led to a complete or partial failure of the
plantations. Particular in Oyadav, the failure of pepper farms was also exacerbated by rottenroot related diseases. This particular problem was most prevalent for growers in Oyadav
district. Farmers also faced other challenges, the causes of which they could not identify
themselves. Some sought technical assistance from Vietnamese service providers, but this
still did not help although it involved considerable costs.
As a result, the pepper cultivation area dropped sharply by 32 percent, down from around
1,344 ha to 912 ha in 2019, and then, in 2020, by another 6 percent to 857 ha. As of 2020, the
total damage related to nearly 487 ha, and Oyadav district was responsible for about 70
percent of that. As shown in Figure B-8, although the damage to pepper cultivation has
continued, the rate has become slower (about 6 percent between 2019 and 2020).
In 2020, the remaining plantation area for pepper in Ratanak Kiri was 857 ha. Bar Kaev has
the largest area of 392 ha, which is more than 45 percent of the provincial total (Figure B-8).
The damage, described above, has reduced the cultivation area in Oyadav to as little as 281
ha, which is about one third of the provincial total. About 93 percent of all plantation areas
are at the harvest stage. The pre-harvest area is limited in size, and only about 7 percent of the
plantation area is at this early stage. This does suggest, however, that some farmers may have
seen market prospects from a recent rebound in prices and have, therefore, started to grow
pepper again.
Figure B-8: Distribution of pepper cultivation area across districts in Ratanak Kiri 2020 (ha)
Total Cultivation Area

857 ha

392

93%

281
Pre-harvest
area

52

Bar Kaev

Oyadav

Lumphat

48

Andoung
Meas

46

22

Banlung

13

Harvest
area

2

1

Ou Chum Koun Mom Ta Veaeng Veun Sai

Source: PDAFF, Ratanak Kiri (2021)

Durian
Durian is an emerging high-value crop in Ratanak Kiri. According to PDAFF statistics, the
total production area in 2020 was 273 ha. The farmers have shown a keen interest in growing
more durians, which has resulted in a significant increase in the total production area - from
218 ha in 2019. The increase is around 25 percent.
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The scale of durian production appears to be proportionally higher in Koun Mom district.
There, it covers 97 ha, which is about 35 percent of the total production in Ratanak Kiri.
Farmers grow durians in Andoung Meas, Lumphat, Bar Kaev, and Ou Chum. Based on the
evidence from farmers - who started to grow durians earlier and who have now harvested more and more farmers have decided to join them in durian cultivation. Bar Kaev and
Oyadav, in particular, have the potential to increase durian production, too, given their fertile
soil.
Figure B-9: Distribution of durian plantations in Ratanak Kiri in 2020 (ha)
Total Cultivation Areas
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Source: PDAFF, Ratanak Kiri (2021)

The trend in growing durian remains limited. There are as yet no sizeable depots providing
durian seedlings in Ratanak Kiri, and farmers generally rely on the supply from mobile
sellers (trucks). Farmers in Ratanak Kiri are aware of the popular seedlings (Mann Thorng),
but they currently lack the ability to differentiate it from other varieties. Generally, they rely
on advice from the seedling sellers.
Farmers in Oyadav and Bar Kaev districts have used more of their farmland for permanent
crops, such as cashew and rubber, although they still have some land available for seasonal
crops, such as cassava. The amount of this seasonal cropland has reduced over time as
farmers have continued to convert to perennial crops such as cashew and rubber. However, as
the cultivation of durians has proved possible and the returns are also high, farmers may
consider allocating some of their available land for this high-value crop.
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Figure B-10: Cultivation areas for cassavas, mung beans, peanuts, and soybeans in Ratanak Kiri in 2020

Cultivation Areas (ha)
3,681
3,002
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Oyadav
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Source: PDAFF, Ratanak Kiri (2021)

Other Crops
Avocado is a potential high-value crop that is suitable for the agro-climatic conditions in the
areas covered by this report, but the existing scale of production is quite limited. Some
significant cultivation is found in Banlung and Bar Kaev, in 2020 covering about 18 ha and
21 ha, respectively. However, there has been a lack of promising signals from the market,
and, therefore, there has not been a keen interest in growing more avocados in the province.
Orange is another high-value crop. There has been some degree of production of this crop in
Ratanak Kiri, but its scale is still limited. About 16 ha are cultivated in Koun Mom district
(close to the provincial town) and another 21 ha in Lumphat district (also close to the
provincial town). However, the potential for further expansion does not appear to be so
promising as its existing production takes place on limited land along the river. No significant
increase in cultivation has been observed in recent years.
Banana is an emerging crop in Ratanak Kiri. The total cultivation area jumped from about
5,000 ha in 2019 to about 9,000 ha in 2020. That represents an increase of about 80 percent in
just one year. The plantation is concentrated in two districts: Koun Mom (6,750 ha) and
Lumphat (2,150 ha). However, this rapid development in the area covered by banana
plantations is the result of contributions from private sector investments for the development
of economic land concessions (ELCs) in the province.
Dragon fruit is grown substantially in Koun Mom district. In 2020, the total production area
was nearly 300 ha, and around 250 ha are being harvested, providing an average yield of 20
tonnes per hectare in one year.
Pomelo is widely grown in Koun Mom district, too. The total cultivation area was 513 ha in
2020. The reported harvest area for 2020 was 327 ha, with an average yield of 15 tonnes per
hectare.
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B3. Stung Treng
Among other food crops, cashew is a key feature of horticultural production in Stung Treng.
As of 2020, total cashew production reached approximately 4,000 ha, and major producing
districts are Siem Bouk and Thala Barivat. Mango is another important food crop in terms of
production area. In 2020, the cultivation area for that crop was 1,134 ha. Mangos are largely
grown in three disticts - Siem Bouk, Thala Barivat, and Stung Treng. The third food crop in
terms of production area is banana. In 2020, this was cultivated on a total area of 652 ha, and
key producing districts of the province were Siem Pang, Borei O’svay Senchey, and Stung
Treng.
Figure B-11: Major food crops in Stung Treng province, 2020 (ha)
Distribution of Cultivation Areas
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Source: PDAFF, Stung Treng (2021)

Cassava is a major industrial crop in Stung Treng, accounting for a significant area of
agricultural land: in 2020, the total cultivation area for cassava was approximately 11,000 ha.
Siem Bouk is the largest producing district (~4,250 ha), followed by Thala Barivat (~2,200
ha), Sesan (~2,000 ha), and Stung Treng (~ 2,000 ha).
Table B-3: Emerging areas and potential crops in Stung Treng in 2021

Stung Treng
Durian
Orange

R
R

Stung Treng
Siem Bouk Sesan

R
R

R
R

Thala Barivat

R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Two major high-value food crops are durians and oranges. However, the production areas are
relatively small: the latest data from the PDAFF indicates that the total cultivation area for
durians in 2021 was 92 ha. In 2020, the total cultivation area for oranges was 127 ha.
A few farmers started to grow durian in 2012/2013, and they gathered a harvest in
2017/2018. The sturdy growth of the durian plant, as well as the good quality of durian fruits,
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have encouraged an increasing number of farmers to grow more in the last few years. As
Figure B-12 shows, most of the durian trees are still at the premature stage. About 92 percent
of all of the 11,055 trees (120 trees/ha) are classified as ‘pre-harvest plantation’. Only 8
percent of them are bearing fruit. The durian cultivation in Stung Treng province involves 50
households, which means that, on average, each grows on about 1.8 ha or 220 trees. As the
durian market has been good, it is expected that farmers will continue to expand their
plantations in the coming years. So far, durians are mainly cultivated in three districts: Stung
Treng, Siem Bouk, and Sesan.
Figure B-12: Durian production in Stung Treng in 2021
Cultivation Areas by Districts (ha)
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Orange is another emerging high-value crop, but its production remains limited. Based on
statistics from the PDAFF in Stung Treng, in 2020, the total cultivation area for oranges was
127 ha. The statistics do not suggest in any way that orange is most suitable for any particular
district of the province, and the cultivation area spreads across all of its six districts. It seems
that farmers are testing their capacity for cultivation in a variety of areas. Therefore,
production of this crop is still at an early trial stage.
Figure B-13: Orange production in Stung Treng in 2020 (ha)
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Source: PDAFF, Stung Treng (2021)
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B4. Pailin
Major horticulture crops in Pailin include mangos and longans, which are mainly grown for
export to Thailand through middlemen. Generally, mangos are exported fresh as green fruit.
With Thailand taking up the majority of the products, both of these crops could be further
expanded to supply that neighbouring country, or to be ready for export directly to China,
when there is an agreement between Cambodia and China over the export of Pailin longans.
Although mangos account for the largest cultivation area (5,423 ha), they are not considered
to be a potential crop in this study due to the low value of this fruit. The shares of major crop
production in the province are illustrated below.
Figure B-14: Major horticulture crop cultivation areas in Pailin in 2020 (ha)
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Emerging Areas for High-Value Crops
Longan
Longan – also known by the botanical name Dimocarpus longan – is a tropical evergreen tree
species native to Asia that produces edible fruit. In Cambodia, the fruit is grown mostly in the
provinces of Pailin and Battambang. By 2020, the longan production area in Pailin was
almost 4,400 ha, concentrated in the districts of Krong Pailin and Sala Krav, of which 77
percent was under harvest age. The production area has not changed much compared to that
of 2019. Its harvest season could be divided into three phases: first phase with the lowest
production from April to March (10 percent of the product); the second phase from August to
October (20 percent of the product); and the third phase with a peak season from October to
March (70 percent of product).
The market for Pailin longan was promising until in August 2021, when the Chinese placed a
ban on Thai longan over contamination with mealybugs. This has had a massively negative
impact on Cambodian exports of the fruit to our neighbouring country, given that Cambodia
exports about 70 percent of its longan to Thailand. Once they reach Thailand, rather than
being consumed within the country, many of these longans are re-exported to China.
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China is also now in the process of evaluating Cambodia’s application to export longans: this
is expected to become the next Cambodian fruit item to gain access to the Chinese market,
after mangos and bananas.
The Pailin Longan Product Agricultural Cooperative, one of the longan traders in the
province, plays a major role in trading and exporting longan to Thailand through the Phsar
Prum checkpoint. Currently, the Cooperative comprises 233 members from Pailin,
Battambang and Banteay Meanchey, with a combined cultivation area of 2,900 ha. The
annual fresh longan production by the Cooperative is, on average, between 40,000 and
50,000 tonnes, all of which is exported to neighbouring Thailand. As stated by the AC, this
amount constitutes about 50 percent of the total longan export per year.
Other Crops
Other potential crops in Pailin include cassava, maize, and cashew. The first two crops
mainly supply the local processing plant of the CP Company to produce animal feed. There is
also a cassava processing facility in Kamrieng district, which is about 30 km from Pailin.
Cashew has also gained interest from farmers in the province with a production increase from
275 ha in 2018 to 975 ha in 2021.
Asparagus is also a vegetable crop with potential in Pailin. Several farmers have grown
asparagus on nearly 5 ha in Kachap village of Sangkat Otavao, Krong Pailin. The asparagus
is supplied to buyers (supermarkets) in Phnom Penh, Sihanoukville, and Battambang. The
farm gate price is about KHR8,000-10,000/kg while the retail price in Phnom Penh is about
KHR15,000/kg. Asparagus is mainly produced by more than 10 farmers in the Ratanak
Krachap Meanchey Agricultural Cooperative. It was first piloted by the head of the
Cooperative, then experience was shared with other members after successful cultivation.
Currently, they also supply asparagus seed to growers in other provinces such as Kandal,
Kampong Cham, Tbong Khmum, Battambang, and Mondul Kiri. In addition, they are
piloting other high-value, cool climate vegetables such as onion, carrot, and potato.
B5. Battambang
Battambang province comprises 14 districts. It has extensive agricultural land that comprises
three major characteristics: the plateau region, the terrestrial plains, and the floodplains that
extend towards the Tonle Sap Lake. The floodplains include parts of the following districts:
Thmar Koul, Ek Phnom, Sangke, and Moung Russey.
Figure B-15 presents all the major food crops that, in 2020, were largely grown by
smallholder farmers in Battambang. Mango is the main crop that covers the largest area of
cultivation (16,898 ha, which is nearly 50 percent of all the food crop area). The cultivation
area of mango has continued to rise, and it saw an increase of about 25 percent from the
previous year (which was 2019). Other major food crops include longan, cashew, banana, and
coconut. These four crops represent around 35 percent of the total cultivation area of food
crops in the province. The farmers did not show particular interest in expanding the
production of these four crops between 2019 and 2020, and the cultivation areas of these
crops have generally remained unchanged.
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Figure B-15: Production areas of major food crops in Battambang in 2020 (ha)
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Emerging Areas for High-Value Horticulture
Most of the agricultural land in Battambang has already become a permanent cultivation area
for most paddy rice, seasonal cash crops, and other perennial tree crops. Generally, these
cultivation areas cover nearly all of the agricultural land in the other 13 districts of the
province, except in Samlout.
Table B-4: Emerging areas and potential crops in Battambang in 2021

Potential Crop
Durian
Pepper

Samlout

Battambang
Bavel

R
R
R
R

Orange
Longan
Vegetable

Ratanak Mondul

R
R

R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Samlout district is an emerging agricultural area that offers good potential for the production
of both fruits and vegetables. Durian is the main fruit crop for the district. Other major crops
include peppers, longans, rambutans, and bananas. Vegetables are mainly the fruit and root
kind, such as eggplants, long beans, wax gourds, cucumbers, and Chinese radishes. These
fruit and root vegetables are appropriate for production areas that are further away from the
market because they are less perishable. The district is also home to the production of several
leafy vegetables, which include cabbages, Chinese mustards, spring onions, and water
spinaches. Leafy vegetables are generally grown in places nearer to Battambang town.
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As an emerging area, Samlout has rich soil for agricultural production, and it has a total
agricultural land area of 140,000 ha. Among its seven communes, the fertile soil can largely
be found in two: Samlout and Soung. The fertile soil also extends into approximately half of
the agricultural land in another commune nearby: Ta Toak. The rich soil can be 5-10 metres
deep. As an emerging area, Samlout has been host to many migrants, too: in Samlout and
Soung communes, migrant households comprise about 30-35 percent of the total, and most of
them are from Kampong Cham and other parts of Battambang.
Durian
Durian predominates all fruit crops in Samlout district. According to the local authorities and
key informants, 60 percent and 80 percent of the households in Samlout and Soung
communes, respectively, grow durians and most of the households have 80-120 trees. Based
on these figures, the estimated size of the durian plantation area in Samlout district could be
around 1,000-1,500 ha. However, the figure reported by the PDAFF in Battambang is 380 ha.
The reason behind the difference between these two figures is that the PDAFF does not count
the farms that do not have a clear legal land status, or small farms, usually several trees
around the house, that are not considered a farm.
As shown in Table B-5, the study team estimated the number of durian plantations for the
two communes in the district under three scenarios. The high-case scenario estimated that the
total durian plantation area of both communes was 1,598 ha. The mid-case scenario
suggested a cultivation area of 1,332 ha. The low-case estimate, in a more conservative
approach, suggested a total cultivation area of 1,065 ha. These estimates are based on the
assumption that 60 percent and 80 percent, respectively, of the farmers in Samlout and Soung
communes grow durians and that a local standard of cultivation practice is 200 tree per
hectare. Following this assumption, the three scenarios (low, mid, and high), respectively,
take into account the average number of 80, 100, and 120 durian trees per household.1 These
estimates appear much higher compared with the administrative data available from the
PDAFF,2 and the estimates by the commune councils.3
The cultivation area has been expanded substantially in recent years. Currently, the harvest
area represents 50-60 percent of the existing cultivated land. There has also been a growing
interest from outsiders to invest in larger-scale plantations. In addition, local people in
adjacent communes have started to grow durians, although their soil conditions are not as
favourable. A more experienced farmer expressed a concern that these new farmers, planting
in less suitable soil, may face a hard time when the durian price becomes more competitive in
the future.
Generally, people grow durians on lands that are near to their houses or close to the rivers,
from which they can access water for irrigating their crops in the dry season. Nonetheless, 80
percent of the durian farmers rely on borewells as the main source of irrigation. The durian
farmers in Samlout do not face too many problems in the production process: but the main
one is soil that is too wet as a result of heavy rains. That particular issue has damaged 5-10
percent of the durian trees.

1

According to the farmer survey, the median household grows 80 trees while on average a farmer grows 126 trees.
Cultivation was reported to cover an area of approximately 380 ha (2020).
3
More than 300 ha and 400-500 ha, respectively, were estimated by Samlout and Soung commune councils (October 2021).
2
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Table B-5: Estimation of the size of the durian cultivation areas in Samlout district

Samlout District

1
2
3

Indicator/assumption
No. of household (hh)
HH growing durians (% of hh)
No. of trees/ha

Samlout
commune
2,162
60%
200

4
5
6

Assumption: # durian trees/hh
Durian plantation (# trees)
Durian plantation (ha)

120
155,664
778

7
8
9

Assumption: # durian trees/hh
Durian plantation (# trees)
Durian plantation (ha)

100
129,720
649

10 Assumption: # durian trees/hh
11 Durian plantation (# trees)
12 Durian plantation (ha)
Note: hh = household

80
103,776
519

No.

Soung
commune
1,708
80%
200
High-Case Estimate:
120
163,968
820
Mid-Case Estimate:
100
136,640
683
Low-Case Estimate:
80
109,312
547

Total
3,870
200

319,632
1,598

266,360
1,332

213,088
1,065

Source: Farmer survey and qualitative interviews by CPS (2021)

Pepper
Pepper is another dominant crop in Samlout district, particular in Soung and Samlout
communes, covering a total area of about 400 ha. Pepper generally grows well. However, one
particular issue that farmers have faced is waterlogged soil, caused by heavy rains which
have damaged about 20 percent of the pepper farms.
Figure B-16: Pepper production in Samlout district, Battambang (ha)
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The farmers were affected by the price crisis in recent years, but not so much that they had to
abandon their farms: they have continued to maintain their farms, but have started to grow
durians as an intercrop. The usual practice is for farmers to keep durians as the main crop
while pepper is only a secondary. Therefore, pepper cultivation tends to transform into a
durian farm. Some farmers also continue to grow peppers as an intercrop with durians on a
new farm. This is because pepper yields an output earlier in the second year, while durians
will offer their first harvest in year five.
Rambutan has also been potential crop. Farmers grew more rambutan in the past, but many
have abandoned it to focus on other high-value crops such as durians. Rambutan can
command quite a high value on the market, but farmers generally find it to be too labourintensive to harvest. Furthermore, longans, together with mangos, are being grown on the less
fertile soil of Samlout district.
Bavel District
Orange is a significant crop in Battambang, in 2020 covering a total cultivation area of 922
ha. Compared with 2019, the cultivation area has increased by about 6 percent. Bavel district
is the largest cultivation area, which represents more than 42 percent of the provincial total.
In Bavel, orange cultivation is largely found in two communes - Kdol Tahen and Khlaeng
Meas - which have cultivation areas of almost equal size. However, Kdol Tahen commune
has seen some reduction in cultivation recently, mainly because of the uncontrollable crop
disease.
Figure B-17: Production of oranges in Battambang in 2020 (ha)
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Source: PDAFF, Battambang (2021)

Generally, there is no land available for further expansion of orange production in Bavel, and
the current cultivation areas are largely old land that farmers have cultivated along the rivers.
The only new lands are conversions from existing plantations.
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The key challenge for orange production in Bavel is leaf disease, although farms still provide
a good yield. According to PDAFF data, the yield of orange production in Bavel is 19 tonnes
per hectare. This is much higher than the yields for oranges in the Banan and Sangke districts
(respectively, 9 and 7 tonnes/ha). That yield advantage is a factor that explains the larger
cultivation areas in Bavel.
B6. Pursat
Two major emerging areas for high-value horticultural crops in Pursat are Kravanh and Veal
Veng. Oranges are a predominant high-value crop in Kravanh district, while Veal Veng
offers the potential for a wider range of crops, which includes durians, oranges, avocados,
peppers, and bananas.
Table B-6: Emerging areas and potential crops in Pursat

Pursat
Potential Crop
Orange

Kravanh

Veal Veng

R

R
R
R
R
R

Durian
Pepper
Avocado
Banana
Source: Farmer survey and qualitative interviews, by CPS (2021)

Oranges
The cultivation area of oranges has continued to increase substantially over the last few years
– from 2018 to 2020 at a rate of around 20 percent per annum. As of 2020, the total
cultivation area was 7,235 ha. About 63 percent, or 4,500 ha, of the cultivation area lies in
Kravanh district, while the other 30 percent are grown in Veal Veng district. In Kravanh,
production is largely concentrated in Samroang commune. This commune accounts for
approximately 4,000 ha. Furthermore, more than 80 percent of the orange production in
Samroang commune is concentrated in two villages: Angkrorng and Rovieng. The other 500
ha are shared by five communes nearby: Rokat, Prongil, Santrae, Leach, Bak Chenhchean.
The production areas mostly stretch along the Pursat River. Early production in Kravanh
started around 1999, but expanded a lot after 2003, and again after 2013, when people had
received land titles from the government’s land registration campaign. Orange is a major
crop, widely grown by the majority of farmers in Angkrorng and Rovieng villages of
Samroang commune. For example, 87 percent or 270 out of 312 households in Rovieng
village grow oranges and on average each household has 5-6 ha.

24

Figure B-18: Orange cultivation areas in Pursat, 2020 (ha)
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Source: PDAFF, Pursat (2021)

In more recent years, farmers have started to grow oranges in places that are away from the
river, but they are facing two critical challenges: 1) a different soil type that is less fertile and
not so suitable for oranges; and 2) limited access to water to irrigate the farm. The cultivation
area on this type of land accounts for about 15 percent of the overall total of orange
production, while the reported yield is about 30-40 percent less.
Figure B-19: Distribution of orange cultivation areas across districts in Pursat (ha)
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The majority of the orange farms are at the maturity stage. Generally, the orange tree offers
its first harvest in year four, and its life cycle is 15 years. About 70 percent of the farms are at
the maturity stage, while another 30 percent are newly planted – less than four years old.
Some of these young plantations are ones that repeat the previous plant cycle on the same
farmland.
Key challenges include insects and diseases, which all farmers face. Flood is another key
challenge for some farmers whose farm plots are located at a lower elevation. It has been
estimated that about 30 percent of orange plantations are subject to periodic big floods that
may cause substantial damage. The other 20 percent of plantations may experience mild
flooding that does not cause significant harm.
Durians
Durian is an emerging crop in Pursat, and, in 2021, it is estimated that the total durian
production in this province covered around 450 ha. Veal Veng district is the predominant
region for durian production, which is concentrated in two communes: Thmar Da and Osom.
In the latter, production is largely focused on three villages: Chailu and its two annexed
villages - Osom, and Kandal. Farmers in Kravanh also grow durians but on a much lower
scale compared with Veal Veng. Nonetheless, farmers have shown interest in growing more
of this crop. Some have already started to grow durians as an intercrop with their existing
orange plantations.
There has been a sharp upward trend in durian production in recent years, and PDAFF data
indicates an increase in the total cultivation area - from 121 ha in 2018, to 363 ha in 2020. As
farmers have continued to grow more and more, an estimate, based on interviews with key
informants, suggests that, in total, the cultivation area is likely to have reached approximately
450 ha in 2021. This increase can be seen mostly in the same two communes: Thmar Da and
Osom.
Figure B-20: Major production areas of durians in Pursat, 2021 (ha)
415
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Source: PDAFF, Pursat (2021)
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The practice of durian cultivation started a long time ago, but, at that stage, the local villagers
grew only a few trees per household. The expansion in cultivation on a commercial scale
started in 2012. After the evidence of good yields and returns that pioneer farmers had
experienced, in 2019, the scale of production started to increase exponentially: in that year
alone the durian cultivation area jumped by 150 percent compared with 2018.
Figure B-21: Trend in durian cultivation areas in Pursat (ha)
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Because cultivation has generally expanded in recent years, the majority of the durian farms
do not yet provide yields: it is estimated that, currently, only about 20 percent of the total
durian plantations provide yields, the other 80 percent being young trees. It will take three to
four more years for them to reach the maturity.
Given its soil and higher elevation, Osom also has potential for the cultivation of cool-climate
vegetables such as cabbages, Chinese cabbages, carrots, potatoes, chilies, and radishes. There
used to be a farmer group that formed with the purpose of growing several types of
vegetables for supplying demand from Chinese nationals in Sihanoukville. Part of the
produce was also supplied to markets in Phnom Penh. The total production area was about 10
ha, and major vegetables include cabbages, Chinese cabbages, peas, long beans, eggplants,
and cucumbers. However, the farm business failed when Sihanoukville was affected by the
restrictions imposed on the casino industry and the impact of the COVID-19 pandemic.
B7. Koh Kong
Koh Kong is not able to grow sufficient crops to supply rice and vegetables for local
consumption. However, it does produce and export the yearly surpluses in crops, such as
banana (4,000 tonnes), cashew (600 tonnes to Vietnam), durian (150-200 tonnes), rambutan
(35-50 tonnes), and papaya (1,361 tonnes).
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Emerging Areas for High Value Crops
Two major horticultural crops are durians and bananas, including local yellow bananas and
Lakatan (aromatic and sweet bananas), and, in particular, they are grown in Thmar Bang
district. Production is concentrated in two main communes: Russey Chrum and Tatey Leu.
There are also new areas in other communes - Thmar Daunpov and Chi Phat – where
production is expanding, thanks to the better road conditions since 2017. The current hill rice
land, covering1,000 ha, could potentially be converted to banana or durian plantations in the
future.
Thmar Bang district
Thmar Bang district consists of six communes, namely Russey Chrum, Tatey Leu, Thmar
Daunpov, Chi Phat, Prolay and Chum Norb. It is an area with potential, and is already home
to the agricultural crop production of durians and bananas. Russey Chrum has about 500
households, over 90 percent of whom are engaged in agricultural production, while Tatey
Leu commune has 247 households, of whom 80 percent make a living from agriculture. Both
of these communes are the main production hubs for durians and bananas in Koh Kong with a
production area of more than 2,000 ha.
Durians
Durians are cultivated by most of the households in the two communes. The size of
production varies significantly from household to household, depending on the extent of land
ownership. The lowest rate of production was reported to be 30 durian trees per farmer,
although most of the farmers were reported to own between 100 – 400 trees. The most
popular variety is Mann Thong. The water sources for irrigation are streams and, less
commonly, boreholes. The harvest season for durians in the district is between June and
September, with peak harvest during late June and early July.
Durians have captivated farmers in the past few years, as they have witnessed the success of
their peers in cultivating this crop. The increasing trend in cultivation has been evident from
an increase of 230 percent in just one year - from 260 ha in 2019 to about 850 ha in 2020.
Both the local farmers and those from Phnom Penh, who bought the land there to grow the
crop, have contributed to this boost in production.
Current farming practices suggest that most farmers do not grow durians as a monocrop, but
rather as an intercrop with bananas. While the durian crops are at the pre-harvest age,
bananas are usually harvested to ensure a regular income. However, the maintenance and
input costs are focused on taking care of the durians instead of the bananas.
Challenges in production include diseases and a lack of technical knowledge among farmers,
making their crops vulnerable to pests and diseases. However, it was reported that input
suppliers are available in the area, and can be handy when the farmers need help
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Figure B-22: Trend in durian cultivation in Koh Kong between 2019 and 2020 (ha)
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Source: PDAFF, Koh Kong (2021)

Bananas
Banana is also a dominant crop in Thmar Bang with a production area of about 1,300 ha in
2020. Two major banana varieties are Lakatan (a local variety) and Señorita. Banana
plantations are mainly family-scale (1-6 ha). Currently, there is a high demand for both types
of bananas in Thmar Bang, although the major markets for the fruit are in Phnom Penh,
Sihanoukville, Kampong Speu, Takeo, and Kampot.
Local authority representatives reported that, in the past, the Lakatan banana was more
popular than the Señorita variety. Currently, however, the trend has been reversed since
traders are looking more for Señorita bananas and offer higher prices for these. Therefore, the
farmers have shifted to cultivate more of that variety. At current prices, Señorita can demand
KHR2,000-2,200 per bunch, while local Lakatan banana fetches about KHR1,500 – 2,000 per
bunch. Another contributing factor is that Señorita is a shorter period variety, which can be
harvested twice per month, while the Lakatan banana takes longer to reach the harvest stage.
Although bananas are one of the major crops which provide a regular income, farmers often
lack technical knowledge in plant and nutrition management. They leave their bananas to
grow without irrigation and fertilizer application, and this especially leads to major
challenges in the dry season because it means that the banana fruit is small in size and
produces fewer units per bunch. Another factor is that farmers tend to pay more attention to
durians in the same plantation - as their long-term strategic crop - and apply fertilizers and
irrigation only to this crop.
B8. Kampot
Horticultural crop production has increased substantially in the province of Kampot, and the
cultivation area has expanded from 2,894 ha in 2018 to 4,369 ha in 2020. The increase has
been mainly driven by large-scale plantations owned by private companies and local
investors.
Pepper, coconut, and durian are the specialty crops of Kampot province. However, while
there has been no significant expansion in the production areas for pepper and durian in
recent years, this has not been the case for coconut: the cultivation area for that crop has
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expanded substantially in the production areas of Chhouk district. Although mangos are not
considered in this study to be a crop with potential, they do account for the highest
production levels in the province, totalling 6,242 ha in 2020.
Figure B-23: The cultivation areas of major food crops in Kampot, 2020 (ha)
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Source: PDAFF, Kampot (2021)

Emerging Areas for High Value Crops
Major high value food crops in Kampot include peppers, durians, coconut, and bananas.
Peppers were registered as a GI (Geographical Indication) product in Kampot and are
substantially grown in Kampong Trach and Teuk Chhou districts. Durians are mostly grown
by farmers in Teuk Chhou, Chhouk and Kampot districts, and bananas are mainly grown in
four districts, but they constitute the crop with the highest production level in Chum Kiri.
Coconuts are generally cultivated by most households on a family scale, and production is
concentrated in two districts, namely Chhouk and Dang Tung.
The new production region is concentrated in three communes of Chhouk district - namely
Taken, Trapaing Phlaing, and Techo Aphiwath - which are suitable for mixed crops.
Currently, farmers grow banana, cashew, coconut, longan, mango, milk fruit, date palm,
mangosteen, jackfruit, durian, orange, and pomelo. Warm-climate vegetables, particularly
fruit vegetables such as cucumber, eggplants, and long bean, are being grown commercially
by the farmers in Techno Aphiwath commune (concentrated in two villages, namely Techo
Angkanh and Techo Kbal Damrey) and are supplied to wet markets in Phnom Penh.
Techo Aphiwath commune is home to more than 4,200 farming households who grow many
types of fruit crops as well as vegetables. There is the potential to expand available land for
potential crop production in the future. Currently, mango is a predominant crop in the
commune, but due to the drop in the price of mango in the past few years, farmers had started
to cultivate other fruit crops, as mentioned above. There are also a few private companies
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investing in the commune which include: i) an Indian company cultivating over 6,700 ha of
oil palm plantation; ii) another Indian company investing in growing 15 ha of moringa; and
iii) a local company cultivating a cashew plantation covering more than 3,000 ha.
Table B-7: Emerging areas and potential crops in Kampot

Chum
Kiri

Potential Crops

Chhouk

Kampot
Kampong
Dang
Trach
Tung

Kampot

Teuk
Chhou

R

R
R

R

Pepper
Durian
Coconut

R

Banana

R
R
R

R

R
R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Pepper
Although, peppers are mainly grown in two districts - Kampong Trach and Teuk Chhou Kampot pepper is registered as a GI (Geographical Indication) product. The GI is also
extended to the other districts of Kampong Trach, Chhouk, Dang Tung, Teuk Chhou, and
Krong Kampot. The current production area of pepper stood at 398 ha in 2020, however,
according to the PDAFF there has been no recent expansion in the cultivation area.
Durian
Kampot durian is popular among Cambodian consumers, and the harvest season is earlier
here than it is in Kampong Cham, Battambang and Mondul Kiri. The scale of durian
production is highest in Teuk Chhou district, covering 944 ha, followed by Chhouk district
and Kampot town, at 66 ha and 50 ha, respectively. However, durian production decreased by
16 percent between 2019 and 2020, down from 1,231 ha to 1,060 ha, respectively.
Figure B-24: Durian production trends and distribution by district in Kampot (ha)
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Coconut
Coconuts are one of the specialty crops in Kampot and are generally grown on a family scale.
Currently, there are two popular varieties: (i) a short duration aromatic variety; and (ii) a
short duration variety locally known as Kul Ke. Both varieties can be harvested after three
years of planting.
As coconuts in Kampot are popular among local consumers, and warrant a good market price,
there is an upward trend in coconut cultivation, particularly in Chhouk district, with a
concentration in the communes of Taken and Trapaing Phlaing. These two communes are
major suppliers of coconuts to the markets. According to local authority representatives, each
commune has more than 3,000 households, about 30 percent of whom, in Taken commune,
are said to have a coconut plantation. Furthermore, almost 100 percent of households in
Trapaing Phlaing commune are reported to own family-scale backyard coconut farms, while
about 30 percent own a coconut plantation. Due to the decreasing price of mangos, some
farmers have shifted from mango cultivation to coconut plantations, thus a growing trend in
coconut cultivation is expected in this district.
Figure B-25: Coconut cultivation in Kampot in 2020 by district (ha)
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Other Crops
Banana is also a crop in Kampot that has potential. The total cultivation area increased from
about 2,600 ha in 2019 to nearly 2,800 ha in 2020, with plantations concentrated mainly in
Chum Kiri district (1,129 ha). However, there is also the rapid development of a Cavendish
banana plantation thanks to investments by private sector companies, such as Long Meit
which is cultivating about 400 ha of Cavendish banana in Trapaing Phlaing commune,
Chhouk district. The latter is mainly grown for export as fresh banana to China.
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B9. Prey Veng
As is generally known, rice crops are dominant in Prey Veng province. However, other
horticultural and industrial crops are also grown including cashew (covering 281 ha), cassava
(more than 1,000 ha), rubber (1,500 ha) and corn (2,000 ha).
A significant land use change, reported to have taken place about 10-20 years ago, led to the
floodplains along the river becoming important areas for horticultural crop production.
However, since the introduction of high yielding IR rice varieties, the farmers have shifted
from horticulture to rice farming to supply to Vietnam. Shifting crop cultivation depends
mainly on the market demand.
Warm climate vegetables could be considered to be a potential commodity and the trend is
growing especially along the Mekong River. Potential emerging areas for vegetables include
Peam Chor district, located along the Mekong River, in which Koh Rorka commune
(comprising Koh Thmei and Koh Peam Raing villages) is deemed suitable for warm climate
vegetable production because of its fertile soil and proximity to the Mekong River, an
important source of irrigation.
Koh Rorka commune consists of four villages with the total population of 231 households.
The cultivation area covers about 200 ha on which rice, vegetables, corn, and soybean are
cultivated. The main crops produced in the commune are dry season rice and vegetables.
There is no idle land to expand to in the commune, and enlarging the production of one
potential crop - for example, vegetables - is at the expense of converting the land area of
other crops such as corn and soybean. As a small island across the river, which can be
reached by taking a ferry, Koh Peam Raing village is home to seasonal crops especially
mixed vegetables. The farmers on the island have access to input suppliers who are located
nearby in Leuk Dek district, Kandal province, by just crossing the river. Leuk Dek is also a
point at which they can trade their products, supplying wet markets and high-end vegetable
retailers in Phnom Penh.
Figure B-26: Vegetable cultivation areas in Prey Veng in 2020 (ha)
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With roads that are more accessible, more vegetable traders can reach the area to buy
vegetables, thus contributing to an increase in production by local farmers and boosting
competition among traders. As reported, three types of vegetables are produced in the
commune, especially in Koh Peam Raing, namely: i) organic vegetables; ii) vegetables with
GAP (Good Agricultural Practices) certification; and iii) vegetables without this certification.
These are supplied to several markets in the area including those in Neak Loeung and Kor
Andoek. Good quality vegetables are also supplied to a few retail companies in Phnom Penh
such as Agri-On, Leng Navatra, and KOC (Khmer Organic Cooperative who specialise in
organic vegetables).
Several government- and donor-funded projects, NGOs, and private sector companies
(Boosting Food Production, ASPIRE, Heifer, Khmer Organic Cooperative (KOC)) have
contributed to the increased vegetable production in the area. As reported by Prey Veng
PDAFF, the existing permanent area for vegetable production is more than 100 ha. This could
be potentially expanded to 3,700 ha for horticultural crops. As well as in Peam Chor district,
warm-climate vegetables are also cultivated in large areas in Svay Antor, Peam Ro, and Ba
Phnom, as illustrated in the figure below.
However, production in vegetables decreased in 2020 to about 1,700 ha, down from 1,935 ha
in 2019 (or about 12 percent). As reported by local farmers, the production area decreased in
response to lower demand from traders and consumers during the COVID pandemic.
Figure B-27: Vegetable cultivation areas in Prey Veng in 2019 and 2020 (ha)

Cultivated Area in 2019 and 2020 (ha)
-12%
-34%

1,935
1,707

51%

1427
940
767

508
Total area

Dry season area
2019

Wet season area

2020

Source: PDAFF, Prey Veng (2021)

Organic vegetables
The farmers in Koh Peam Raing started producing organic vegetables in 2018 with technical
support from Khmer Organic Cooperative (KOC), who are located in Phnom Penh. Since
2019, farmers have been grouped into four clusters to grow and supply the organic vegetables
to this company. Production procedures and quality assurance are usually controlled by KOC
to ensure that products are produced in strict accordance with organic standards. With fixed
contract arrangements between the farmer groups and the company relating to price, quality
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and quantity, production has steadily increased. Currently, there are 50 farmers producing
organic vegetables with technical support and oversight from KOC.
Although organic produce is labour-intensive and hard to cultivate, the local farmers
predicted that the number of organic producers would increase by 30 percent the following
year, after the COVID pandemic was brought under control. Usually, producers grow organic
vegetables on land surrounding their residential areas, which is easy to control and can be
separated from other vegetable farms so as to avoid the spread of chemical substances that
these other farms might be applying.
The members of this organic cluster have been selling their vegetables to KOC three times
per week (300kg/week) but the supply is still insufficient. Sometimes they have been able to
manage less than 100 kg each time. From June to October, for instance, the supply to KOC
has fallen to between 100 kg and 200 kg per week due to the challenges presented by pests,
diseases, and heavy rain, which have been causing major damage to the vegetables. However,
production increased again between November and July with peak supply from December to
January: during this period the regular supply volume was between 700 kg and 1,000 kg.
B10. Svay Rieng
Svay Rieng is, in principle, an established agricultural area in the plain region, where paddy
rice is a predominant crop. Romeas Haek is a district that has emerged as a new agricultural
area in the past decade, and has become a new base for production, generally focusing on
high-value food crops. Major food crops that are grown in this region include mango,
cashew, banana, coconut, and jackfruit. Vegetables are a further crop that is substantially
grown here, and major industrial crops are also widely cultivated in the Romeas Haek district,
for instance, rubber, cassava, and sugarcane. Rubber is cultivated by both family farmers
(2,152 ha) and companies that have economic land concessions (ELCs). Sugarcane is grown
mostly by private companies on ELCs and also on land that has been converted from rice
fields.
Table B-8: Emerging areas and potential crops in Svay Rieng

Svay Chrum
Warm-climate vegetables

Svay Rieng
Svay Tieb

R

R

Mango
Cashew
Banana
Coconut

R
R

Jackfruit

Romeas Haek

R
R
R
R
R
R

Source: Farmer survey and qualitative interviews, by CPS (2021)

Besides Romeas Haek, there are no other districts that can be described as emerging areas in
Svay Rieng. Nonetheless, vegetables are seen as an important horticultural crop with a
cultivation area that has been expanded over recent years. As is shown in Figure B-28, in
2020 the total vegetable cultivation area in Svay Rieng was about 1,650 ha, and has increased
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from below 1,000 ha over the past four to five years. Key regions of production for this
vegetable are Romeas Haek and Svay Chrum districts that account for 40 and 33 percent of
the total production area, respectively. Svay Chrum was reported to have expanded more
rapidly as farmers have converted some of their rice fields into vegetable production.
Nonetheless, this figure relating to the cultivation area was not well supported by observation
and data collection during the fieldwork in November 2021.
It seems that there is a huge gap between the cultivation area reported by the provincial and
district offices and the reality on the ground. As key informants reported, the main production
of vegetables in Svay Chrum is concentrated in three communes - Kampong Chamlorng, Ta
Suos, and Savay Chrum. The first two were selected for the farmer survey and more in-depth
interviews with key informants, during which it was revealed that vegetable production is
spread across several villages in the two communes and that there are seven to 15 farmers
growing vegetables in each village. The farm sizes range from 2,000 to 5,000 square meters.
As such, the total vegetable cultivation area for both communes can be estimated to be
around 50-100 ha.
Figure B-28: Major food crops in Svay Rieng in 2020

Cultivated Areas (ha)

1,649

992

573

478

473

470
243

Vegetable

Mango

Banana

Cassava

Coconut

Cashew

203

Jackfruit Sweetsop

155

94

Guava

Lime

Source: PDAFF, Svay Rieng (2021)
Figure B-29: Vegetable production in Svay Rieng in 2020
Total Cultivation Area

1,649 ha

668
553

54
132

Romeas Haek Svay Chrum

Svay Tieb

117

Romdoul

71

67

26

Svay Rieng Kampong Rou Chanthrea

Source: PDAFF, Svay Rieng (2021)
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The farmers generally grow fruit vegetables that are suited to a warm climate. Some typical
varieties include cucumbers, luffa gourds, long beans, bitter gourds, and also leafy vegetables
such as cabbages. Production is more limited in the wet season, and peaks in the dry season,
particularly in January and February. Generally, farmers rely on borewells as a source of
irrigation for their farms. Some farmers also rely on water from the creek nearby.
Svay Rieng Agricultural Cooperative (SAC) plays a very important role for the vegetable
market in the province. SAC has an office address in Svay Chrum district, and collects
vegetables from smallholders, mainly based in Svay Chrum and Svay Tieb districts, and
supplies them to retailers in Phnom Penh such as AEON, Natural Garden, Lemon, and KOC.
Before the COVID outbreak, SAC also supplied vegetables to casinos in Bavet. To preserve
the vegetable quality, SAC has installed cool storage in its transportation.

C. General Topography, Elevation and Water Resources
C1. Countrywide
General topography is an important factor in helping policymakers and farmers to determine
emerging areas and crops with potential in any country: it has very strong implications in
terms of elevation, temperature and rainfall regimes, access to irrigation water, soil types and
fertility, crop requirements, and other crop management practices required for the long-term
success and sustainability of crop production and supply chains.
Topography, elevation and water resource maps of Cambodia were generated through the use
of DEM-SRTM data obtain from NASA, with the integration of local and national water
resource data from the Department of Geography of MLMUPC Cambodia (Figure C-1).
Cambodia is rimmed on three different sides by mountains - in the south and southwest by
the Kravanh Mountain range, in the north by the Dangrek Mountain range close to the Thai
border, and in the northeast by an upland plateau that is also connected to the Central
Highland of Vietnam. These regions have a medium to high elevation in the range of
approximately 400 to 1,810m. The central plains, on the other hand, are extremely flat, with
an elevation difference of only 5 to 10m between the southeastern portion of the country,
close to the Vietnam border, and the upper reaches of the Tonle Sap Lake in the northwest,
closed to the border with Thailand, with a distance of more than 500km. Soils in this central
plain are the result of continuous and long-term deposits, originating from the two mountain
ranges, the highland plateau and from sediments carried by the Mekong River, the Tonle Sap
Lake and their systems.
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Figure C-1: Topography, elevation and water resource map of Cambodia

Note: Topography, elevation and water resource map of Cambodia, generated by satellite data (DEM-SRTM
data) from NASA and the Department of Geography, Ministry of Land Management, Urban Planning and
Construction (MLMUPC) of the RUPP, Cambodia.

Cambodia is located in Southeast Asia with tropical climate conditions. Temperatures and
rainfall patterns are governed by monsoons and characterized by two major seasons - wet and
dry. Rainfall is one the most important factors in determining suitable crops. In this study,
average rainfall data for the last 10 years (2010-2020) for the provincial towns of the nine
areas being examined, were determined through the use of data obtained from the Department
of Meteorology of the Ministry of Water Resources and Meteorology (MoWRAM). This data
was then interpolated countrywide as a rainfall map by using Kriging methods in ArcGIS
(version 10.5) (Figure C-2). This provided some general viewpoints in helping to determine
suitable crops, and the challenges in irrigation management.
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Figure C-2: Interpolation of the rainfall map of Cambodia, by using average annual rainfall for the last 10 years
(2010-2020) in the different provinces

Source: MWRM, 2021

The annual average rainfall is normally between 1,400 and 2,000 mm with higher rates in the
coastal and highland areas and lower rates in other inland regions (Figure C-2). The region in
the northwest zone covering parts of Banteay Meanchey, Battambang and of Siem Reap,
experiences the lowest average rainfall, less than 1,400 mm per annum. This is followed by
most parts of the central lowland areas with an average rainfall between 1,408 to over
1,600mm per annum. Most of the upland areas in the northeast experience moderately high
rainfall which could be well over 1,700 or 1,800mm. The coastal areas experience the highest
rainfall of more than 2,000mm or close to 4,000mm/year linked to the Kravanh or Cardamom
Mountain ranges and parts of upland Rattanak Kiri, due to the annual effects of the typhoon
season from central Vietnam and the South China Sea.
C2. Mondul Kiri
Topography, Climatic Conditions and Soil types
In Mondul Kiri province, three districts - Pechreada, Sen Monorom and Oraing - were
identified as new areas of potential, for our study. A topography, elevation and water
resource map of the three districts was generated by using DEM-SRTM data obtain from
NASA, with an integration of local surface water resource data from the Department of
Geography, MLMUPC (Figure C-3). Their elevations range from 79 to 1076 m. Most of
Pechreada district encompasses ground that is flatter, with some small- to medium-size hills.
However, its elevation increases dramatically in the south-eastern part - at close to 1,000 m or
higher. Most areas in the other two districts have high elevations of between 500 and 1,000 m
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Figure C-3: Topography, elevation and water resource map of Pechreada, Sen Monorom, and Oraing districts

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC

Different elevation levels have implications in respect of temperatures and air humidity.
Mondul Kiri is among the areas in Cambodia that have the coldest temperatures, with high
humidity. The average minimum and maximum temperatures for the last 15 years range from
15 to 33 oC (data not shown). The temperature is lower in areas with high elevation, mainly
in Sen Monorom and Oraing. Annual rainfall data collected from the last six years suggest
that all the three districts receive an average annual rainfall level of about 1,800mm/year.
These climatic conditions (elevation, temperature and rainfall) are favourable for the current
potential crops, including cold-climate vegetables. However, relatively low rainfall levels are
not favourable for the cultivation of some crops, such as durian, which requires up to
4,000mm/year. Due to the high elevation of most locations, underground water is not general
available. Unless access to a surface water source is sufficient for irrigation, durian is not
recommended for cultivation in these areas.
Soil type data in the three districts targeted, at the general level, was determined based on
information obtained from soil maps and existing publications such as Crocker (1964), White
et al. (1997), and Nesbitt (1997), our own field observation and personal communication with
national soil experts. The majority of soil types in these areas are fertile latosols (known
locally as red soil) or Labansiek group, based on White and Nesbitt classifications, and newly
decayed lateral soil (Figure C-4 and C-5). Other major soil groups include black regur
(Kampong Siem group), mainly for a plainer ground adjacent to latosols (Figure C-6), and
basic lithosols for steep hills. Basic lithosols belong to a fertile soil group in Cambodia,
which consists of partially weathered rock fragments and humus resulting from the recent
removal of forest cover.
Latosols are among the fertile red soil types that could be suitable all types of existing crops
with potential in the areas under scrutiny, such as peppers, durians, coffee, avocado, passion
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fruits, dragon fruits, and cold-climate vegetables. Newly decayed lateral and basic lithosols
could be suitable for shallow root crops such as black peppers, passion fruits, dragon fruits,
ornamentals and vegetables, due to the low-to-medium soil depth and medium fertility. Black
regurs are highly fertile soil types and a perfect match for vegetable production, especially for
temperate vegetables, given the high elevation and cold climate of the areas.
Figure C-4: Fertile latosols (Labansiek group) in Mondul Kiri

Note: The soil horizon is usually medium to deep with minimal lateral gravels in the soil texture, and formed
over basaltic and laterite parental rocks
Photo: Taken by CPS research team (2021)
Figure C-5: Newly decayed lateral soil containing small lateral gravels in the top soil horizon.
Soil depth is usually shallow-to-medium

Note: This soil contains small lateral gravels in the top soil horizon. The soil depth is usually shallow to medium
Photo: Taken by CPS research team (2021)
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Figure C-6: Regurs soil (Kampong Siem group of black soil types in local terms)

Note: It is highly fertile soil and rich in organic matter
Photo: Taken by CPS research team (2021)

C3. Ratanak Kiri
Topography, Climatic Conditions and Soil types
In Ratanak Kiri, two districts - Bar Kaev and Oyadav - were identified as new emerging areas
for high-value crops due to the remaining available lands and the potential for expansion.
Elevation and water resource maps are illustrated in Figure C-7. The range of elevation is
between 104 and 528 m: Oyadav district has a relatively low elevation (approximately 104 to
250m), while Bar Kaev has a medium elevation of between around 250 to 528 m. These
elevations fit well with current potential crops in the area, such as cashew and fruit crops.
Water resources for irrigation are less challenging, compared with those in neighbouring
Mondul Kiri province, due to the availability of natural streams, underground water and the
medium-to-high level of annual rainfall. The annual average rainfall level for the last 10
years was >2,000mm/year.
Similarly, to those in Mondul Kiri, the most common soil types in the two districts include
latosols (red soil) with a relatively medium-to-deep horizon. These climatic and soil
conditions are generally well suited to the perennial crops with the most potential in the areas,
such as cashew, fruit trees and banana. Newly-decayed lateral soil is also available, especially
on the slopy terrains.
Basic lithosols and regurs types of soil are also available, but with much smaller fractions
compared with latosols. Except for durians, which require deep soils and constant water
sources for irrigation, these soils could fit well with current shallow root crops for produce
such as pineapple, dragon fruit and black pepper.
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Figure C-7: Topography, elevation and water resource map of Bar Kaev and Oyadav

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC
C4. Stung Treng

Based on the elevation map generated for the two potential districts in Stung Treng, including
Siem Bouk and Sesan, the general elevations are between low and medium (35 to 391m
above sea level), and not much difference was found between the two provinces (Figure C-8).
Surface water resources are quite extensive due to the Mekong and Sesan Rivers and their
systems. With low-to-medium elevation, groundwater is usually accessible in most places far
away from the surface water.
The minimum temperature for the last 10 years has been as low as 16oC, but for only short
periods that would not cause any serious damage to the current crops in the areas that have
potential. The average maximum temperature for the last decade reaches as high as 40oC
during March and April, placing it among the hottest areas in Cambodia during dry season.
This could cause stress for some potential crops, as it goes beyond their optimal range of
temperatures. The average annual rainfall for the last 15 years was not high - only
1,833mm/year.
Soil types in the districts of Siem Bouk and Sesan are diverse if they are compared with other
targeted north-eastern provinces such as Mondul Kiri or Ratanak Kiri. For plain areas, close
to the Mekong River systems, brown alluvial soil (Keansvay soil group) was found. This soil
is usually used for seasonal field crops and vegetables. In between the hills surrounding the
watershed, with an elevation above 200m, common soil types are alluvial lithosols. Other soil
types include red-yellow podzols, acid lithosols, and cultural hydromorphic, which are sandy
soils, with low nutrient levels, and are usually used for cashew and mango cultivation. These
two crops are by far the predominant varieties grown in these areas.
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Figure C-8: Topography, elevation and water resource map of Siem Bouk and Sesan

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC

Two other medium-to-high fertility soils found include plinthite podzols and latosols, but
these are much less predominant. They are usually planted with cashew and other fruit crops
such as banana, jackfruit, durian and pineapple. Plinthite podzols are the soil types found
under thick forest cover with a significant amount of humus on the top layer with moderate
clay leaching, grey colour at the top, formed over a plinthite soil layer which is a clay rich in
iron and other minerals. The production of new emerging crops, such as durian and orange,
fit well with latosols, but are sub-optimal for plinthite podzols.
C5. Pailin
Despite being geographically small, Pailin province is one of the most important for
agricultural produce, especially for the production of the Pailin longan (Ta-Ngen) and other
field crops such as cassava and corn for export to Thailand. The province has two districts
with two distinct topographies. Almost half of the Pailin district comprises a mountainous
region to the south and south-west - the last portion of the northern Kravanh Mountain range
- with an elevation approximately between 500-1,000m above the sea level. The other half to the north and north-east – consists of a gradually declining slope to flatter ground with
some scattered small hills. This latter section becomes more significant in terms of fruit crop
production, such as longan and mango. Elevation in this area is generally below 200m. The
second district is Sala Krau, located in the north of Pailin province. The southern part of this
district consists of multiple small-to-medium sized hills distributed throughout the landscape
in a haphazard formation, while elevation is generally between 100-200m. In the northern
part of the district are lowland areas with elevations reaching approximately 40m. These
areas are generally hydromorphic and are used for field crops such as rice or cassava.
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The average annual rainfall for the last 10 years is 1,287mm/year, slightly above other northwestern provinces in Cambodia. However, the amount of annual rainfall can vary
significantly from one year to the next, and this might be very low for crops such as durians
which require huge amounts of irrigated water. The average minimum and maximum
temperatures are wide, ranging from 17 to 40 oC.
Figure C-9: Topography, elevation and water resource map of Pailin province

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC

Since the southern part of the province is mountainous, natural creek systems can be
identified across the landscape. However, our in-depth interviews with farmers, suggested
that irrigation water can be accessed only for those farms that are near the creek systems, and
that the majority might encounter difficulties during the dry season. Access to groundwater is
also challenging for most areas due to the elevation of the land, the shallow bedrock, and
contamination with calcium and iron ions underground. Many longan farmers were not able
to sufficiently irrigate their orchards, especially during flower induction and fruit-set periods,
when significant amounts of water and nutrients are badly needed.
At least four different soil types were reported and observed by our team in crop production
areas. The first common soil type was newly decayed latosols, which were concentrated
mainly in the hillslope region of Pailin district. Basic lithosols, which are usually brownishgrey in colour, could be seen in both Pailin and Sala Krau districts. These soils are usually
formed on basaltic and laterite rocks for some extent. The soil depth for both soil types were
shallow-to-medium, and, in many areas, they were less than 1m. Nevertheless, Pailin longan
has been widely planted as it does not require very deep soil. The only problem is access to
irrigation water during the dry season when flower induction and fruit-set are taking place.
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Figure C-10, depicts longan production in the Pailin area, mostly grown on newly-decayed
latosols and basic lithosols. Soil depth is generally shallow-to-medium (1 to 1.5m) and in
many areas could be <1m. There is access to irrigation water, both surface and groundwater,
during the dry season. Another soil type is grey hydromorphic, which is usually located on
the further lower elevation and is formed by the movement and establishment of sediment,
dissolving minerals and organic matter from the higher ground. Most soil types have been
used for field crops such as cassava, but have also been seen in use for mango and longan
where drainage is managed. To the north of Sala Krau district, close to Bavel district,
Battambang, is a plain area of flat ground where most soils are similar to brown
hydromorphic and are mainly used for rice production, pasture and cassava.
Figure C-10: Longan production in Pailin province

Photo: Taken by CPS research team (2021)

C6. Battambang
Two districts in Battambang - Samlout and Bavel - were targeted for this study. Based on the
map that was generated, the elevation and agro-ecosystem between the two districts are
completely different (Figure C-11). Located in the south-west of Battambang province and
adjacent to the Kravanh Mountains, elevation ranges from the plain ground up to more than
1,000m above sea level. However, crop production areas are located mainly in the plateau
region with elevation levels of between 100 and 400m. Surface water resources are quite
intensive and, based on the rainfall level simulation in Figure C-2, the area receives >
2,000mm per annum. On the plain plateau, underground water has been accessed all year
round, even for crops with a high-water demand, such as durian and black pepper. The crop
production areas in Samlout are predominantly covered by mineral-rich and fertile latosols
with a soil depth of 7 to 10m (Figure C-12). With access to year-round irrigation water and
nutrient-rich soils, Samlout is a perfect match for high-value crops such as durian and black
pepper. Another major soil type in the areas is regur that lies between the latosol and
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hydromorphic areas. The location of this regur and latosol area makes it difficult when it
comes to accessing irrigation, and it is located far away from the neighbourhood.
Consequently, it is usually used for planting conventional field crops such as corn and
cassava. The climatic conditions, soil type and other qualities, as well as its terrain, access to
both rainfall and other irrigation sources, physical infrastructure and access to agro-inputs
and markets, make Samlout the best among the nine provinces targeted in this study for
durian production and further expansion.
In contrast, Bavel district is a lowland area, with elevation of around 11mm or slightly above.
With the Mungkul Borey River flowing across it, and its extensive systems, many areas
become floodplains during late rainy season.
Figure C-11: Topography, elevation and water resource map of Samlout and Bavel in Battambang province

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC

Climate data obtained from the station nearby in the provincial town of Battambang,
suggested that, for the last 15 years, the range of temperature has been between 16 and 39 oC,
while the average annual rainfall level has been among the lowest in the country with only
1,261mm/year. With water flows from the upper streams, through intensive natural and built
water systems, irrigation water could be obtained in sufficient quantities during the rainy
season. However, many areas encounter a shortage of irrigation during dry season.
The soil types in Bavel district were classified into two major groups. The most predominant
one is brown hydromorphic (or Tuol Samrong group) which is mainly found on the
floodplains, and is mostly used for rice. This soil is derived from alluvial/colluvial materials
and, in combination with calcium from the limestone mountains nearby, it becomes brown
and nutrient-rich. Some areas with this soil group are also used to cultivate different fruit
crops, although longan, banana and coconut are the most frequently grown.
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The second major soil group is alluvial soil which can be brown or grey alluvial derived from
the temporary flooding of the Mungkul Borey River and its systems (Figure C-13 A and B).
The difference in colours is mainly due to the level of organic matter contained in the soils.
The areas with this type of soil are mainly used for small-to-medium mixed fruit crop
production and neighbourhood. Temporary flooding of the eco-system, good access to
irrigation water and the alluvial soil types are unique conditions for sweet orange. As a result,
Bavel is one of the Geographical Indication (GI) locations for sweet orange production in
Cambodia.
Figure C-12: Latosols soil in Samlout district, Battambang province

Note: The soil is rich in nutrients and organic matter used for durian plantations
Photo: Taken by CPS research team (2021)
Figure C-13: A. Brown alluvial and B. Grey alluvial soil along the Mungkul Borey River and its systems in
Bavel district.

A
Note: Grey alluvial was formed by the accumulation of organic matter on the top horizon
Photo: Taken by CPS research team (2021)
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C7. Pursat
Two major emerging areas for high-value horticultural crops in Pursat - Kravanh and Veal
Veng - were targeted for our study. Both of them are large and diverse geographically, but
have a low population density, and are located near to, and in the Kravanh Mountain range.
In Kravanh district, crop production and habitation neighbourhoods are located mainly along
the Pursat River and in valleys nearby, while other mountainous areas have been designated
as ‘protected’ and ‘forest cover’ areas. Elevation ranges from the lowest point of about 17m which is mostly the floodplain area during rainy season and is used for rice production while elevation in some mountainous areas can reach as high as 1,000m above sea level. The
average rainfall registered by the provincial town of Pursat for the last 10 years was close to
1,400mm/year. However, since Kravanh district is located near to the Cardamon Mountain
range, and based on the rainfall simulation map in Figure C-2, this area could receive rainfall
of an amount close to 2,000mm/year. The range of annual minimum and maximum
temperature was between 17 and 39 oC. For production areas that are located along the River
and its systems, irrigation water is unlikely to be a problem.
There are two major soil types in this production area. The first is the fertile alluvial soils of
the sediment areas along the Pursat River, where the soil depth can be up to 5m. Since the
topography of this area indicates temporary flooding for only very short periods during the
late rainy season, the soils are rich in silt, loam and other minerals from the mountainous
areas, giving it great potential for the cultivation of GI sweet oranges in Cambodia.
Figure C-14: Topography, elevation and water resource map of Kravanh and Veal Veng districts

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC
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Figure C-15: Alluvial soil on the Pursat River bank in Kravanh district

Note: The soil is commonly used for sweet orange production
Photo: Taken by CPS research team (2021)

The second soil type in Kravanh district is colluvial lithosols, which are usually located quite
a distance from the river bank at the base of a steep slope, formed on naturally decayed
basaltic bed rocks. Soil depth is usually slightly less-or-more than 2m. Farmers in the area
currently used this soil group for sweet orange cultivation, other fruit crops and even rubber.
However, it is significantly less important for crop production if it is compared with the River
bank alluvial soil. Veal Veng district is geographically large and diverse.
Three major production areas were evaluated for this study - the Promoay valley region, and
the Thmar Da and Osom communes. Promoay valley is located in between two high
mountain ranges with numerous small hills in the centre (Figure C-14 and C-16). Elevation
ranges between around 200m and 450m. Elevation of some mountainous areas can reach as
high as 1,800mm above sea level, but they are designated as Protected Areas and are not
available for crop production. Due to its relatively high elevation and location in the
Cardamon Mountain range, average temperatures are generally lower, while the rainfall level
is much higher than it is in other districts in Pursat province. Soil types are generally diverse
and can differ from one hill to another, based on the types of parental rock materials, such as
basalt, metamorphic rocks and sedimentary rocks (i.e., sandstone, laterite, conglomerate, and
even occasionally limestone) (Figure C-17). The most common soil types include colluvial
lithosols that were formed on one or mixed parental rocks, newly decayed latosols, black
regurs, and sandy soil of red-yellow podzols in most plain areas (Figure C-18).
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Figure C-16: Promoay and Anlong Reap Valley region of Veal Veng, Pursat province

Photo: Taken by CPS research team (2021)

Colluvial lithosols in these areas were usually formed on a typically decayed heterogeneous
range of rocks, especially sandstone, basaltic and laterite parental materials and
unconsolidated sediments brought down from the hill slopes through both rainwash and
sheetwash. The colour of this soil is usually greyish yellow, and the distribution of small
laterite gravels is usually found in the soil texture. Other important soil types for potential
crops are newly-decayed latosols, which are formed on laterite and basaltic rock layers on
hillslopes or medium slopy terrains. Both soil types usually have soil depths of only between
0.5 and 1.5m, but the soil is fertile, making it suitable for short root plants. Given the higher
elevation, colder temperature and slow-to-medium wind speed, these create good conditions
for the temperate vegetables that are currently emerging, and floriculture which is yet to be
introduced. There are some durian and other fruit crop plantations in areas with deeper soils,
but these are minimal. The other two soil types - black regurs and red-yellow podzols - are
commonly used for cassava and other field crops. Despite extensive creek systems in between
the valleys, the availability of irrigation water could be problematic for a couple months
during the dry season, while access to underground water is challenging.
The second area in Veal Veng district assessed for this study, is in the valley of Thmar Da
close to the Thai border. The elevation is slightly higher than it is in Promoay, and could
reach to more than 400m above sea level. Located deep in the Cardamon Mountain range and
closer to the coastal region (which is approximately 15km away), the annual rainfall level is
significantly higher, according to the data obtained from the climate station in the provincial
capital of Pursat, and can be more than 3,000mm/year. Air humidity is usually high, and there
can be rainfall for up to eight consecutive months each year. Minimum and maximum
temperatures were very close to those in the coastal province of Koh Kong, and can range
between 20 and 36 oC.
The common soil types in Thmar Da Valley are newly-decayed latosols, mostly formed on
lateral and basaltic rock beds and on multiple small to medium hillslopes. Soil depth is
general shallow-to-medium, and usually no more than 2mm. Despite the fact that the soil is
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mineral- and nutrient-rich, the lack of soil depth and intact rock beds, could cause two
separate problems: excessive water retention in the rainy season which could promote root rot
diseases; and low water retention during the dry season in some bad years. Additionally, lack
of soil depth means farmers need to invest more in both basal and dressing fertilizers to
achieve optimal yield, especially for durians which are predominantly planted in these areas.
This problem can be clearly seen in the poor growth of most durian and rubber plantations
which have been growing >10 years in the valley. Another soil type is black regurs which can
usually be found in the lower elevation of the valley, adjacent to the latosols. This soil type is
commonly used for seasonal field crops such as cassava. Further expansion of agricultural
land in the region is quite challenging due to the difficult terrain, mountain slopes, and the
designation of the surrounding areas as ‘Protected’ or ‘forest cover’.
Figure C-17: Heterogeneous parental rock materials decayed over time by physical, environmental and
biological processes, to form soil in the region

Photo: Taken by CPS research team (2021)
Figure C-18: Typical soil types in Promoay, Veal Veng.

Note: C-18 A. Colluvial lithosols that were formed on a typically decayed heterogeneous range of rocks
A sediments from the hill slopes deposited by rainwash
(sandstone, basaltic and laterite) and unconsolidated
and sheetwash after tree cover was cleared (laterite gravel was distributed in the soil texture). Figure C-18
B. Newly decayed latosols formed on basaltic and laterite layers. Soil depths for both range between 0.5
and 1.5m
Photo: Taken by CPS research team (2021)
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The Osom valley, a production area in the south of Veal Veng district with significant
potential, was also evaluated by our team. The elevation in the area is generally higher than
that of the Promoay and Thmar Da valleys, and can be up to 700m above sea level or higher.
The annual rainfall is relatively high, at more than 3,000mm/year. The average minimum and
maximum temperatures are colder than they are in any other places in the provinces of Pursat
and Koh Kong. The most common soil types in Osom valley are latosols, which are usually
humus-rich on the top soil layer as most land has been recently acquired from forest cover
and the long accumulation of organic matter. This makes the soil brown to dark brown in
colour, very different from the regular latosols in the provinces of Kampong Cham and
Tbong Khmum, where the soils have been used for more than a century and organic matter
has been gradually depleted. The soil depth is very extensive - up to 7 or 10m - and is yet
reaching the bed rocks (Figure C-19). In the centre of the valley there is a big natural
reservoir and its system: therefore, access to irrigation water is substantial all year-round. As
a result of all of these factors, the area is ideal for high-value crops such as durian, Valencia
orange, avocado, banana and temperate vegetables.
Figure C-19: Latosols, common soil types in Osom valley.

A

Note: A. The top soil is rich in organic matter, being dark brown in colour. B. The soil depth is extensive and
can be up to 7 to 10m, even on the hillslopes
Photo: Taken by CPS research team (2021)

C8. Koh Kong
Thmar Bang district has been identified as a potential area for cultivating high-value fruit
crops. It is a district to the north, close to the border with Pursat. The elevation can range
from 16m below sea level to more than 1,500mm in the mountainous areas. However, the
most important production areas are located in the valley surrounding the Tatai and Areng
Rivers, which stretch for about 5km in width and 40km in length. However, most of the
remaining parts are designated as Protected Areas (Figure C-20). Since it is located deep
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within the Cardamon Mountain range, not far from the coastal areas, annual rainfall is
relatively high - up to 3,500mm/year - its distribution is long, and can last for up to eight
months annually. The average minimum and maximum temperatures for the last 15 years
range from 20 to 36 oC. Additionally, with its extensive rivers and systems flowing across the
valley, access to irrigation water is generally less challenging. However, intensive monocropping of durians, which require a lot of water, might lead to water shortages during the dry
season if irrigation water is not managed effectively.
The most predominant and important soil types are latosols, which have a high organic matter
content on the topsoil, and which have yet to be depleted due to the long-time accumulation
of forest leaves before clearing. Soil depth is also substantial - more than 5 to 7m before the
basaltic or lateral bed rock is reached. Important crops include durian, banana-durian intercropping, and rambutan. Two commercial banana varieties are planted in the area, including
the cultivar Señorita and a native yellow banana cultivar in Thmar Bang which is very similar
to the Gros Michel banana variety (Figure C-22). The proportion of production of these two
varieties is about 65 percent and 35 percent of the Señorita and the Gros Michel-like banana,
respectively.
Figure C-20: Topography, elevation and water resource map of Thmar Bang District, Koh Kong

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC
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Figure C-21: A. Latosols and Topsoil soil types in the Thmar Bang valley

Note: A. Latosols, the most abundant soil types in the Thmar Bang valley, usually used for durian and banana
production; B. Topsoil consisting of organic matter over regular latosols
Photo: Taken by CPS research team (2021)
Figure C-22: Two commercial banana varieties planted in Thmar Bang district

Note: A. The cultivar Señorita (approximately 65 percent of production); and B. A native yellow banana cultivar
in Thmar Bang which is very similar to Gros Michel bananas (approximately 35 percent of total banana
production in Thmar Bang)
Photo: Taken by CPS research team (2021)
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C9. Kampot
Chhuk district has been identified as an emerging area for crop production in Kampot
province, due to its newly available lands for crop production. These are mainly lands that
have recently been acquired by farmers and ELCs. Most of the district is lowland to the south
and south-east, with an elevation of between 10 and 100m above sea level. In the centre, is a
lowland, situated between two mountainous areas, as a part of lower Kravanh Mountain
range. Elevation in these areas can be more than 100m and increases close to the mountain
range where it can reach up to 1,000m on the mountain peaks (Figure 23). The average
minimum and maximum temperature for the last 10 years has been between 20 and 38.5 oC.
The average annual rainfall for the last 10 years has been >2,000mm/year, given its location
not far away from the coastal area. Since it is a lowland region, situated between two
mountains, irrigation water is plentiful during the rainy season for mostly rainfed lowland
rice production. However, shortage of water is a problem during the dry season.
Given the complex topography, soil types for agricultural land are also diverse. The most
common soil type is red-yellow podzols, a sandy soil that can be water-saturated during the
rainy season and is used for rainfed lowland rice (Figure 24). At slightly higher elevations,
especially near rural neighbourhoods, small-scale dwarf and aromatic coconuts can be
planted.
Figure C-23: Topography, elevation and water resource map of Chhuk District, Kampot province

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC
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Closer the mountain range to the north-west, other soil types can be found. On the hillslopes,
soil types include tropical laterites and acid lithosols, while areas on the further plain grounds
have grey hydromorphic and planosol soils within only a couple thousand hectares of land.
Tropical laterite soils are newly developing, with almost an absence of humus on the toplayer, and following thick masses of insoluble iron and aluminium oxides. Small-to-medium
sizes of laterite, or occasionally sandstones or silica-quartz stones, are randomly deposited in
the soil horizons. Some of these soils have been used for newly-planted Cavendish banana, as
part of ELC activities, for export to China (Figure 25). Water has been a challenge in the
areas - excessive in the rainy season, but inadequate during the dry season. To overcome this
challenge, it is necessary to dig water reservoirs to prevent water-logging in the rainy season,
while storing water for use in the dry season.
Figure C-24: Red-yellow podzols (sandy soil) in Chhuk district

Note: The soil is commonly used for rainfed lowland rice production, coconut, vegetables, mango, and, in some
places, banana
Photo: Taken by CPS research team (2021)
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Figure C-25: Heterogeneous soil types within a small valley

Note: These soil types include tropical laterite soil, acid lithosols, planosols or grey hydromorphic, that are used
for bananas destined for export to China
Photo: Taken by CPS research team (2021)

C10. Prey Veng
Among the different districts in Prey Veng province, Peam Chor is identified as a potential
area for the cultivation of high-value crops, such as vegetables. It is located to the south of
Prey Veng, along the Mekong River and Vietnam border. This is generally a Mekong Delta
region with a low elevation, and some locations that are below sea level: the higher ground is
generally used for village habitation (Figure 26). Average minimum and maximum
temperatures are between 20 and 40 oC. The average annual rainfall for the last 10 years has
been >1,500mm/year. Access to irrigation water can be assured year-round when it is needed,
with the Mekong River flowing to the west, Steung Slot in the middle, and the availability of
shallow groundwater.
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Figure C-26: Topography, elevation and water resource map of Peam Chor, Prey Veng province

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC

Mostly similar to other soils along and in the Mekong Delta, the soil type here is almost
homogeneous alluvial soils, or Kien Svay group, based on rice soil classifications. Its texture
is usually a clay-loamed soil, with clay content constituting between 20 and 25 percent, and
loam between 40 and 50 percent. It is one of the fertile soils in Cambodia, suitable for annual
crops with potential, such as vegetables, spring onions, corns, cucurbits and legumes (Figure
27). The high-value crops with the most potential are solanaceous vegetables, as they require
limited fertilizer application, and there is a low incidence of disease. In some areas, where the
elevation is low and there is prolonged water retention, dry season rice has been planted for
export to Vietnam
Figure C-27: Fertile brown alluvial soils in Peam Chor areas along the Mekong River Delta

Note: the soils are used for different warm-climate vegetable production
Photo: Taken by CPS research team (2021)
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C11. Svay Rieng
Among the eight districts of Svay Rieng province, Svay Chrum was identified as one of new
potential areas for the production of warm-climate vegetables, and it is one of the major
sources supplying vegetable within the province and to Phnom Penh. It is generally a lowland
and plain ground area, with elevation of less than 23m. Prek Kompong Tasuos is a source of
surface water used for irrigation in the areas (Figure 28). However, most areas have depended
largely on monsoon rainfall, which usually leads to flooding during the rainy season, and are
commonly used for rice production. However, vegetables have been increasing in importance
in areas near to village neighbourhoods, where elevations are higher than they are in the rice
fields, and irrigation water can be assured year-round. Average temperatures for the last 15
years range between 20 and 39.5 oC. The average annual rainfall is > 1,600mm/year.
As the topography of the areas indicates mainly plain ground, soil types are not as diverse,
compared with those of the other provinces in our study. Two major soil types have been
reported and observed, including cultural hydromorphic and alumisols. Cultural
hydromorphic soils are characterized by a lighter texture, consisting of more sand on the
topsoil, and a heavier textured subsoil. The surface layer of this soil is light grey or pale
brown and there are some plinthite colours on the subsoil due to the oxidation of iron ions.
Since vegetables can be grown on diverse soil types, farmers in these areas can also use this
soil for leafy vegetables, chili pepper and cucurbits without any major problems (Figure 29).
Alumisols, known as the Koktrop soil group, are dark grey to black and have more clay
texture in the topsoil compared with the previous soil groups. These are usually located on
lower elevations, which were originally formed under previous swampy conditions, and are
very likely to be suitable for rice production rather than vegetables due to the compact
topsoil.
Figure C-28: Topography, elevation and water resource map of Svay Chrum, Svay Rieng province

Source: NASA (DEM-SRTM data) and the Department of Geography, MLMUPC
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Figure C-29: Cultural hydromorphic soil in Svay Chrum district

Note: It is a lighter textured soil, consisting of more sand in the topsoil, following a heavier textured subsoil, is
commonly used for vegetable production in Svay Chrum district, mainly during dry or maybe early rainy
seasons. During the rainy seasons, they are used mainly for rice production
Photo: Taken by CPS research team (2021)

C12. Major Pests and Diseases of New Potential and High-Value Crops in the Areas
Studied
Overall, in the areas studied, new potential and high-value crops include durian, coconut,
longan, cashew, banana, and vegetables. Pests and diseases are one of the most significant,
limiting factors for sustainable crops, scalability of the production, food safety, price
competition and market access. A list of critical pests and diseases of these crops has been
compiled (in Table C-1), based on farmer interviews, research by national
stakeholders/experts and their experiences, and recent literature from different projects. When
asked about the key challenges they face in their crop production, farmers generally cited
pests and diseases. The cost of investing in crop protection is generally the highest expense
they face in their production process.
Table C-1: List of important pests and diseases affecting high-value crops with potential in the areas studied,
and suggested integrations into R&D policies

No.

List of high value crops

Insect pest

Disease

1

Leafy vegetables

Diamondback moth
Striped Flea beetle
Cabbage Webworm
Looper
Aphid
Armyworms

Bacterial soft rot
Downy mildew
Damping off
Black rot (Xanthomonas
campestris)
Clubroot
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2

Solanaceous vegetables

Whitefly
Aphids
Fruit borer
Leaf miner (Liriomyza
sativae)
Mites
Armyworms (Spodoptera
exigua and S. litura)
Heliothis (Helicoverpa
armigera)
Thrips
Green vegetable bug

Yellow/Leaf curl virus
Southern blight
Bacterial wilt
Bacterial spot
Mosaic virus
Fusarium wilt
Root knot nematodes
Damping off
Anthracnose

3

Cucurbits

Thrips
Aphids
Fruit fly
Root maggot
Pumpkin beetle
Leaf miner
Cucumber moth

4

Cashew nut

5

Black pepper

6

Banana

Mealybug
Tea mosquito
Thrips
Aphid
Leaf miner
Apple and nut borer
(Nephopteryx sp.)
Stem and root borer
(Plocaederus ferrugineus)
Termite
Pepper lace bug
Soil mealybug
Soft scale
Stem borer
Pollu beetle
Cigarette beetle
Thrips
Aphid
Mealybug
Banana skipper
Banana weevil borer

Downy mildew
Southern blight
Fusarium wilt
Mosaic viruses
Powdery mildew
Bacterial wilt
Gummy stem blight
Anthracnose
Anthracnose
Bacterial leaf spot
Fluorescence blight
(Gloeosporium mangiferae or
Phompopsis sp.)
Stem canker (Diplodia sp.)

7

Coconut

Leaf hispine beetle
Coconut rhinoceros beetle
Red palm weevil
Coconut scale
Coconut leafroller
Termite

Coconut leaf spot/leaf blight
disease

8

Longan

Longan Erineum Mite
Mealybugs (quarantine pests
for exports)
Fruit flies (quarantine pests
for exports)

Fruit rot disease/ blast disease
Downy mildew on longan
(Peronophythora litchi)

62

Phytophthora root rot
Anthracnose
Root knot nematodes
Black Pepper Yellow Mottle
Virus
Black sigatoka
Yellow sigatoka
Fusarium wilt (Panama wilt)
Bacterial wilt
Burrowing nematodes

9

10

Durian

Pursat orange

Longan fruit borer
(Conogothes punctiferalis)
Longan seed/stem-end borer
(Conophomorpha sinensis
Bradley)
Mealybugs
Durian leaf hopper (Amrasca
durianae)
White scale (Aulacaspis
tubercularis)
Stem borer (Batocera
rufomaculata)
Shot hole borer (Xyleborus
fornicates)
Durian psyllids (Allocaridala
maleyensis)
Durian fruit borer
(Conogethes punctiferalis)
Grass hoppers
Citrus leafminer
(Phyllocnistis citrella)
Citrus psyllid (Diaphorina
citri)
Citrus mealybugs
(Planococcus citri)
Citrus aphids (Toxoptera
citricida)
Fruit flies (Bacterocera sp.)

Stem canker and root rot
(Phytophthora palmivora)
Rhizoctonia leaf blight and leaf
spot (Rhizoctonia solani)
Leaf spot/ Anthracnose
(Collectotricum sp.)
Algal leaf Spot (Cephaleuros
virescens and Trentepohlia sp.)
Fruit rot diseases (Phytophthora
palmivora, Fusarium solani,
Lasiodiplodia theobromae, and
Phomopsis sp.)
Root rot and stem canker
(Phytophthora citrophthora)
Citrus canker (Xanthomonas
axonopodis pv. citri)
Greening disease
(Huanglongbing, HLB)
Burrowing nematode
(Radopholus similis)

C13. Climate Change Challenges and Implications for Potential Crops in Cambodia
Progressive Trends of Climate Parameters
Climate change has been a major issue for current crop production not just in Cambodia, but
worldwide. It is also a key factor to look into if production is planned for further expansion. It
is a central, key component for the ASPIRE programme in Cambodia.
Annual rainfall and the average minimum and maximum temperatures for 15 consecutive
years in four well-recorded representative provinces, including Battambang (representing the
north-western region), Koh Kong (representing the coastal region), Stung Treng (representing
the north-eastern region) and Svay Rieng (representing the south-east region) were analysed
to observe the progressive trends in climatic parameters for the targeted provinces over time.
All of these parameters were plotted against times, and linear regression models were fitted to
observe the general trends over time (Figure C-30).
The general trend in annual rainfall between 2006 and 2020 in all four representative
provinces fluctuated intermittently from one year to another. Three provinces - Stung Treng,
Svay Rieng and Koh Kong - had increasing trends of between 1 to 2 percent annually.
However, the general trend in annual rainfall in Battambang has decreased over time for the
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last 15 years. It is among the provinces with the lowest rainfall levels countrywide:
1,700mm/year in was the highest recorded (that was in 2011) and just below 1,000mm/year
was the lowest (in 2014).
Figure C-30: Progressive trends in annual rainfall between 2006 and 2020 in four provinces (Stung Treng,
Battambang, Svay Rieng, and Koh Kong)

Source: Ministry of Water Resources and Meteorology, (2021)

The distribution of monthly rainfall levels was also investigated in the four representative
provinces over six consecutive years, while the average data was also plotted (Figure C-31).
The results indicated that monthly rainfall patterns are somewhat different from one
representative province to another. On average, rainfall was usually distributed between May
and October. However, their peaks were very different - in July, October, and October and
August, for Stung Treng, Battambang, Svay Rieng and Koh Kong, respectively. Additionally,
in the last couple of years, rainfall has tended to start late - in May or June - and continue
until November or December.
The switch in the rainfall pattern is another climate change issue that could have a negative
effect on crop production, as well as on pest and disease infestation. The year of 2017 is a
good example, when the level of rainfall increased in January to March, causing a high level
of pest and disease infestation on fruit crops, specifically on cashews and mangos during the
flowering stage and early fruit-set period. Yield losses could be more than 50 percent for
cashew nut, while quality also declined, affecting the market price. This happened again in
2018 and 2021, but with a lower intensity.
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Figure C-31: Distribution of monthly rainfall level between 2015 and 2020 in four provinces (Stung Treng,
Battambang, Svay Rieng and Koh Kong)

Source: Ministry of Water Resources and Meteorology, (2021)

Inconsistent rainfall has also affected crop production practices and disease management
strategies. In just the last two years, the peaks of rainfall switched from July and August in
2019, to September and October in 2020. For climate-sensitive crops - such as durian, a new
crop with potential in our study - this negative affect could be clearly observed. According to
our in-depth interviews, this phenomenon involved increasing incidences of fruit rot, caused
by Phytophthora palmivora, in areas of high rainfall such as Thmar Bang, Thmar Da and
Osom. Inconsistent rainfall has also had an impact on the timing of fruit crops that require
flowering induction, especially the Pailin longan, durian and mango. For the Pailin longan,
six solid months are required from flower induction to fruit harvest. Farmers and farm
contractors usually target harvest time to take place during Chinese and Khmer New Year to
command higher prices. However, inconsistent rainfall and challenges in accessing either
surface or ground irrigation water, interrupt the efficiency of flowering induction, and
consequently fruit yield and quality.
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Figure C-32: Progressive trends in annual average maximum temperatures between 2006 and 2020 in four
provinces (Stung Treng, Battambang, Svay Rieng, and Koh Kong)

Source: Ministry of Water Resources and Meteorology, (2021)

The general trends in average minimum and maximum temperatures for the last 15 years of
the representative provinces for the areas studied, also fluctuated over time. In respect of
minimum annual temperatures, the data depended on different provinces. Two out of the four
provinces - Battambang and Stung Treng - experienced a decreasing trend of minimum
annual temperatures of between 0.08 and 0.12 oC. However, the lowest minimum
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temperatures recorded in the coastal (Koh Kong) and south-eastern regions (Svay Rieng)
seemed to increase over time – from 0.3 to 0.6 oC, annually (Figure C-32). However, the data
was very convincing for annual maximum temperatures showing an increasing trend over
time in all four representative provinces. The increasing trend in maximum temperatures was
between 0.08 – 0.2 oC, annually (Figure C-33). Warmer temperatures and the fluctuation of
rainfall are good recipes for both biotic and abiotic stresses on plants, making crop
production more challenging and costly for farmers.
Figure C-33: Major soil groups used as a foundation in Cambodia

Source: Croker, 1962

D. Farmers’ Practices in Crop Production
D1. Profile of Respondents
The household survey, staged during the study, included 746 farmers who were cultivating
eight different types of high-value crops: durian, pepper, avocado, orange, longan, banana,
cool-climate vegetables, and warm-climate vegetables. Of all the farmers, females accounted
for 40 percent, and males for 60 percent (Table D-1). Among the warm-climate vegetable
farmers, 56 percent were female, while in the other groups, less than 50 percent were female.
It should be noted that, when meeting both husband and wife in a household to conduct the
survey, the husband was generally the respondent. Even so, there was a general genderbalance in the survey.
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Table D-1: Gender of respondents

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetables

66%

67%

54%

54%

75%

50%

69%

44%

60%

Female
34%
33%
46%
Source: Farmer Survey, by CPS (2021)

46%

25%

50%

31%

56%

40%

Sex
Male

Warmclimate
vegetables

Total

Figure D-1 shows the age of the farmers in the survey. The average age was 45. The farmers
were distributed across a wide range of ages between 18 and 80. Ages were mostly
concentrates between 30 and 50 years.
Figure D-1: Age of respondents (% of farmers)
4.0%
3.5%
3.0%
2.5%
2.0%
1.5%
1.0%
0.5%
0.0%
18

25

30

35

40

45

50

55

60

65

70

80

Age (year)
Source: Farmer Survey, by CPS (2021)

During the interviews, farmers were asked about their relationship to the household heads.
The results in table D-2 reveal that the farmers who were the household heads appeared as the
largest proportion – 64 percent - followed by their spouse - at 30 percent. They are the most
reliable sources in the households who can provide good quality information about their
farming activities.
Table D-2: Relationship of respondents to household heads (% of farmers)

Relationship
HH head
Spouse
Child

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

65%

63%

56%

62%

84%

62%

72%

54%

64%

29%

27%

39%

32%

10%

38%

28%

43%

30%

6%

8%

5%

5%

3%

0%

0%

3%

5%

0%

1%

2%

0%

0%

0%

1%

Other
1%
2%
Source: Farmer Survey, by CPS (2021)
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Warmclimate
vegetable

Total

D2. Crop Diversification
Figure D-2 illustrates the pattern of crop diversification, away from rice and cassava, among
the eight groups of crop-specific farmers: durians, peppers, avocados, oranges, longans,
bananas, cool-climate vegetables, and warm-climate vegetables. As the Figure shows, the
farmers do not just rely on a single crop. In addition to their main crop, they tend to grow
several others in order to diversify their production and minimize the associated risks.
Nevertheless, the level of crop diversification differs from one group of farmers to another.
For instance, the degree of diversification is lowest among the banana farmers.
-

Durian group: The highest degree of diversification is observed among this group of
farmers. In addition to their main crops (durians), they grow several other major ones:
rubber (21 percent), pepper (18 percent), banana (18 percent), cashew (17 percent),
avocado (14 percent), rice (10 percent), rambutan (7 percent), coconut (5 percent), mango
(5 percent), and cassava (5 percent). The choice of crop for diversification varies from
one area to another. Rubber is a common choice for farmers in Thmar Da commune (Veal
Veng district). Pepper and rambutan are generally adopted by farmers in Samlout district,
while banana, cashew, and avocado are, respectively, the choice of farmers from Thmar
Bang district (Koh Kong province), Stung Treng province, and Osom commune (Veal
Veng district).

-

Pepper group: In addition to peppers, the farmers also grow durian (50 percent), cashew
(46 percent), cassava (29 percent), rubber (15 percent), and avocado (10 percent).
Generally, the pepper farmers in Samlout district also grow durians on a separate farm. In
many instances, they grow durians as an intercrop within pepper farms. In Bar Kaev and
Oyadao districts, the farmers tend to diversify their crops by producing cashews,
cassavas, and rubber. As a new trend, they have now started to plant durians.

-

Avocado group: Farmers in this group seem to have a similar degree of crop
diversification to that of the pepper group. Apart from avocado, they also cultivate durian
(61 percent), rice (39 percent), banana (36 percent), cassava (29 percent), passion fruit
(22 percent), pepper (14 percent), and coffee (14 percent). Durians are more commonly
grown among the farmers in both Dak Dam district and Osom commune (Veal Veng
district). Bananas are more popular in Osom commune. Nonetheless, in addition to
avocado, farmers in Mundulkiri province prefer to grow rice, cassava, passion fruit,
pepper, and coffee. These crops are suited to the area according to its climatic conditions,
topography, and soil types.

-

Orange group: Farmers in this group do not solely depend on orange plantations. At the
same time, they plant several other crops on their farms such as corn (40 percent), cassava
(36 percent), and rice (32 percent). Farmers in the Bavel district of Battambang province
usually cultivate rice in addition to oranges. However, farmers in both the Phnom
Kravanh and Veal Veng districts of Pursat province tend to grow corn and cassava as well
as oranges.

-

Longan group: The farmers of longan are all based in Pailin province. In addition to
longan, they diversify their crops mainly with mango (43 percent), cassava (33 percent),
corn (22 percent), and cashew (13 percent). The size of mango plantations in the province
is comparable to that of longans.
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-

Banana group: The degree of crop diversification among this group is the least compared
with the other groups, and involves only a few crops, mostly high-value perennials.
Surprisingly, all of the farmers in this group also own durian plantations due to the
suitability of the soil and agro-climatic conditions of Thmar Bang district, Koh Kong
province. In addition, 20 percent and 12 percent of them grow avocados and coconuts,
respectively.

Figure D-2: Crop diversification (% of farmers growing respective crops)

Source: Farmer Survey, by CPS (2021)
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-

Cool-climate vegetable group: The crops found in this group are diverse. Farmers also
cultivate warm-climate vegetables (42 percent), avocado (32 percent), durian (26
percent), banana (13 percent), rice (10 percent), and passion fruit (6 percent).

-

Warm-climate vegetable group: The level of diversification is lower among this group.
Due to the topography, and the soil and agro-climatic conditions of Prey Veng and Svay
Rieng province, farmers also cultivate rice (52 percent), corn (16 percent), and banana (14
percent).

D3. Agricultural Lands
This section provides an overview of all the agricultural plots in the possession of the farmers
in the survey who grow durians, peppers, avocados, oranges, longans, bananas, and coolclimate vegetables. The farmers of warm-climate vegetables were not covered by this
agricultural plot survey. The survey interviewed 652 farmers and a total of 1,633 agricultural
plots were studied. On average, a farmer possesses 4 ha of agricultural land. The orange and
longan farmers appear to hold a larger size of agricultural land (5.7 ha and 5.2 ha per
household, respectively).
Figure D-3 illustrates two major modes of landholdings. Nearly all of the lands cultivated by
the farmers belong to them. The cool-climate vegetable group is an exception. Thirty-nine
percent of all of their plots are rented, while the other 61 percent are the farmers’ own
property.
Figure D-3: Land tenure of the farmers (% of plots)
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Figure D-4 reveals five different modes of land acquisition reported by the farmers: purchase,
inheritance, forest clearing, state allocation, and rental. The magnitude of land acquisition
through forest clearing is quite significant and common across all groups, except the coolclimate vegetable group whose location lies in the provincial town (Sen Monorom, Mondul
Kiri). Overall, 15 to 25 percent of the land plots were acquired through forest clearing. Such a
practice is not unusual in forest-frontier regions (as emerging areas for agricultural
production).
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Land transactions through the market mechanism are quite significant. The scale of land
transfer through purchase is highest among farmers in the pepper and banana groups. Fiftyone percent and 57 percent of the land plots under these two groups were acquired through
purchase. Market transactions are the lowest among farmers in the avocado group. Only 32
percent of their land plots were purchased.
Inheritance is another common way of land acquisition reported by the farmers. Many
farmers had received their land plots through transfer from their parents. Overall, 17 to 38
percent of all land plots across all groups were reported as inheritance, except among longan
group. Only four percent of their land plots were inherited from older generations.
Acquisition through state allocation and rental are particularly confined to specific groups.
State allocation is widespread among farmers in the longan group. Nearly 30 percent of their
land plots were received via state allocation. Renting agricultural land is less of an exception
for the farmers in the cool-climate vegetables group - some 38 percent of the land plots in
that group were rented.
Figure D-4: Acquisition of agricultural lands of the farmers (% of plots)
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Figure D-5 illustrates the land titles and recognitions of every land plot belonging to the
farmers in the survey. Farmers hold hard titles on more than 50 percent of all land plots
except among the avocado group. Even for those lands that are located in the new emerging
areas, farmers are able to acquire hard titles to support their land security. Other than hard
titles, the land plots are also recognised by local authorities at the level of village, commune,
district, and province. Among farmer groups cultivating pepper, avocado, and orange, 30 to
40 percent of their land plots are recognised at village/commune level. Land plots without
documentation (30 percent) are significant among the banana group. Those plots are located
in Thmar Bang district, Koh Kong province.
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Figure D-5: Land titles relating to the agricultural lands of the farmers in the survey (% of plots)
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Water sources are crucial for agricultural lands. The sources of water for irrigation for all
land plots are rivers/streams/lakes/creaks, ponds, and borewells (Figure D-6). Overall, 44
percent of all plots use water from rivers/streams/lakes/creaks. Noticeably, more than 50
percent of the land plots used for the production of durian, avocado, orange, and cool-climate
vegetable groups depend on rivers/streams/lakes/creaks for irrigation. In contrast, pepper and
longan farmers tend to rely more on ponds. Thirty-two and 49 percent of their plots,
respectively, use ponds for irrigation. The land plots of the banana group are in a different
position in terms of the sources of water used. Approximately 47 percent of their plots have
no access to water sources and only a minimal proportion of their lands depend on ponds and
borewells.
Figure D-6: Water sources for irrigating for agricultural lands of the farmers (% of plots)
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Farmers in the survey also use their lands for the production of some other types of crops,
such as perennials, seasonal crops, rice, and vegetables (Figure D-7). The majority of land
plots are used for perennial crops with the exception of the cool-climate vegetables group. On
average each farmer has three hectares of perennial crop plots and about 37 percent of them
own two plots growing perennial crops. In contrast, among the cool-climate vegetables
group, the largest proportion of land plots (58 percent) are used to grow vegetables. Orange
and longan groups reported that 29 and 19 percent of their land plots, respectively, were used
for seasonal crops. Out of all of the plots, the number left idle is low.
Figure D-7: Types of land use on the agricultural lands of the farmers (% of plots)
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In the survey, farmers were asked to evaluate the soil quality of each plot, based on their
experience in cultivating the land, broadly in three grades: good, medium, and poor. As is
revealed in Figure D-8, the proportion reporting good quality soil was extensive: the farmers
reported that 55 percent of their land plots had a good quality soil. The medium quality soil
represented about 40 percent of the land plots. The proportion of land plots that were deemed
to be of poor quality soil, was insignificant. Between the groups, good quality soil is more
prevalent among the land plots of four groups: banana (85 percent), avocado (74 percent),
pepper (66 percent), and cool-climate vegetables (66 percent). These land plots corresponded
geographically with key emerging areas such as Kok Kong (Thmar Bang), Pursat (Veal
Veng), Battambang (Samlout), Mondul Kiri and Ratanak Kiri. The prevalence of good
quality soil is far lower among the land plots of the orange and longan groups: only 35 and 42
percent, respectively, of their land plots are considered to be of good quality.
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Figure D-8: Soil quality of agricultural lands (% of plots)
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D4. Production Practices Relating to Crops with Potential
Farmers’ selection of target crops is based on market signals and natural endowments such as
soil conditions and climatic suitability. Other associated factors include access to necessary
farm inputs, the availability of farm labour and household wealth. The survey results
indicated that 80 to 90 percent of farmers engaging in durian, pepper, orange, longan, banana,
and vegetable production said that the current crop is their main one, providing the largest
share of agricultural income for their household (Figure D-9). More than a quarter of avocado
farmers provided the opposite response. This means that avocado plays a less important role
as a major crop of the household. Many farmers grow avocado only in the form of a small
number of trees, rather than as a dedicated avocado farm.
Figure D-9: Target crops as the main crop for farmers (% of farmers)
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Source: Farmer Survey, by CPS (2021)

The median size of agricultural land under longan production per household is three hectares
– the largest compared with other emerging crops. The figure varied from two hectares for
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banana and orange, to one hectare for durian, and about 0.5 hectare for pepper and avocado.
Land under cool and warm-climate vegetable production is around 0.5 hectare per household
(Figure D-10).
Figure D-10: Median size of farmland under different crop production
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The survey results show that the major transition towards these emerging cash-crops began in
2010 before reaching its peak in 2015-2017. For example, almost 90 percent of durian
farmers interviewed had established their farm between 2010 to 2021. A similar pattern can
be found among farmers growing pepper, avocado, orange, and longan. The banana boom
started in 2005 with more than 80 percent of banana farmers reporting that they began their
production at that time. Despite being seasonal crops in daily demand, the production of both
cool- and warm-climate vegetables was not significant before 2010, with less than a quarter
of the vegetable farmers reporting that they had begun their production before that time.
The total land size of the farmers surveyed is presented in Figure D-11. Among all the
groups, orange farmers were holding the largest land size (5.7 ha) followed by longan farmers
(5.2 ha). Cool-climate vegetable farmers own the smallest land size of 1.2 ha.
The proportion of land size devoted to the target crops against other crops cultivated by the
farmers was studied, since farmers do not rely only on one type. The target crop is the crop of
the group name. Figure D-12 shows that the higher percentage of the target crop land size can
be found among the orange and longan groups at nearly 60 percent of the total land size. For
the durian, orange, and cool-climate vegetable groups, 25-35 percent of the total land size is
committed to growing the target crops. The lowest share of target-crop land-size is in the
pepper and avocado groups (14 percent and 17 percent, respectively).
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Figure D-11: Total land size (ha)
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Figure D-12: Land size of target crops against other crops (% of total farm size)
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Table D-3 shows the sources of farming techniques by crop. Self-trial represents 30 to 60
percent as the source by farmers across all commodities. For durian, pepper, avocado, orange,
longan, and banana, 25 to 50 percent of the farmers interviewed learned about agriculture
techniques from their neighbours/friends. The incidence was less than 16 percent for cool and
warm-vegetable farmers. Instead, vegetable farmers learn techniques from other sources,
such as relatives, agricultural officials, and NGO projects. It is interesting to note that social
media play a very limited role in the dissemination of farming techniques. There is no
significant difference between farmers’ responses regarding first and second sources of
farming techniques.
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Table D-3: Sources of farming techniques according to target crops (% of farmers)
No.

Learning source

Durian

Pepper

1
2
3
4
5
6
7
8
9
10

Self-trial
Parent/relative
Neighbour/friend
Agricultural official
Input supplier
NGO/project
AC/farmer network
Partner company/buyer
Social media
Other
Total

54%
11%
32%
0%
1%
0%
0%
0%
1%
2%
100%

39%
9%
45%
0%
1%
0%
1%
2%
0%
4%
100%

1
2
3
4
5
6
7
8
9
10
11

Self-trial
Parent/relative
Neighbour/friend
Agricultural official
Input supplier
NGO/project
AC/farmer network
Partner company/buyer
Radio/TV programme
Social media
Other
Total

32%
7%
48%
0%
3%
0%
0%
0%
0%
9%
1%
100%

33%
17%
45%
1%
0%
1%
1%
0%
0%
0%
0%
100%

Avocado

Orange
Longan
First most important source
66%
45%
36%
8%
23%
3%
24%
27%
49%
2%
1%
0%
0%
2%
1%
0%
1%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
1%
9%
100%
100%
100%
Second most important source
26%
39%
40%
17%
14%
9%
40%
44%
43%
10%
1%
0%
0%
2%
0%
5%
1%
0%
2%
0%
4%
0%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
1%
100%
100%
100%

Cool-climate
Banana
vegetable

Warmclimate
vegetable

30%
36%
30%
0%
0%
2%
0%
0%
0%
2%
100%

29%
39%
16%
13%
0%
0%
3%
0%
0%
0%
100%

38%
18%
14%
10%
0%
9%
3%
3%
1%
4%
100%

30%
11%
52%
2%
0%
0%
5%
0%
0%
0%
0%
100%

25%
4%
14%
29%
0%
11%
14%
0%
4%
0%
0%
100%

9%
16%
32%
9%
0%
22%
10%
3%
0%
0%
0%
100%

Source: Farmer Survey, by CPS (2021)

From the survey results, the cultivation calendar of cash crops was examined. The majority of
farmers growing durian, avocado, orange and longan prefer to plant the target crop between
April and August – the early stage of the rainy season (Table D-4). Pepper cultivation starts
one month later but farmers can still grow the crop until October. Most bananas were
cultivated between January and April. Seasonal and short-term crops, such as cool- and
warm-climate vegetables, could be cultivated all year-round.
The harvest time for durian and avocado occurs mainly from May to September, although
this period could be extended until December for orange (Table D-4). The majority of
farmers start to pick their pepper berries from January to June. Longan can be harvested all
year-round, but more noticeably from February to April. With an established farm, banana
famers can harvest their crop almost every month. Vegetables can be harvested monthly
depending on their type.
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Table D-4: Actual calendar of crop cultivation by farmers (% of farmers)

Durian

Pepper

Avocado
Orange
Longan
Farmers' Growing Calendar
Jan
3%
0%
3%
2%
5%
Feb
4%
0%
5%
2%
6%
Mar
5%
0%
7%
4%
8%
Apr
12%
0%
20%
18%
10%
May
20%
6%
39%
36%
32%
Jun
42%
50%
53%
45%
38%
Jul
45%
69%
42%
32%
32%
Aug
17%
22%
20%
13%
15%
Sep
7%
9%
8%
7%
7%
Oct
4%
5%
8%
4%
6%
Nov
4%
0%
0%
5%
1%
Dec
1%
0%
0%
4%
1%
Farmers' Harvest Calendar
Jan
2%
18%
3%
8%
18%
Feb
3%
45%
3%
7%
48%
Mar
3%
71%
7%
10%
20%
Apr
15%
75%
15%
29%
30%
May
39%
47%
47%
23%
5%
Jun
66%
21%
58%
18%
7%
Jul
59%
2%
53%
21%
11%
Aug
33%
1%
46%
39%
11%
Sep
13%
1%
24%
64%
15%
Oct
5%
2%
14%
64%
11%
Nov
2%
6%
2%
31%
11%
Dec
1%
11%
2%
15%
14%
Source: Farmer Survey, by CPS (2021)

Banana

Coolclimate
vegetable

Warmclimate
vegetable

34%
60%
50%
34%
18%
2%
6%
4%
0%
2%
2%
6%

32%
42%
29%
26%
35%
26%
26%
29%
48%
42%
55%
35%

34%
25%
35%
34%
28%
21%
23%
30%
21%
26%
27%
28%

86%
86%
84%
86%
86%
90%
90%
92%
88%
90%
90%
88%

42%
45%
32%
39%
29%
29%
29%
35%
32%
29%
39%
42%

45%
42%
34%
37%
33%
29%
32%
28%
52%
53%
48%
54%

The durian harvesting period varies from one place to another (Table D-5), although the main
harvest season is between June and July. However, Stung Treng province and Samlout
district benefit (less competition) from their early harvest in May. Mondul Kiri province has
the advantage of a late harvest in September-October with the higher price due to lower
competition.
Table D-5: Durian harvest calendar by location

Harvest calendar
No.
1
2
3
4
5

Locations
Stung Treng
Samlout
Veal Veng
Thmar Bang
Mondul Kiri

Jan Feb Mar Apr May

Jun Jul Aug Sep Oct Nov Dec

Source: Farmer Survey, by CPS (2021)

Four varieties of pepper are cultivated by farmers in the study areas (Table D-6). The most
popular is the Khmer variety that has a long harvest period (February to June) and this differs
from other varieties. Vietnamese, Malaysian, and Indian varieties are all harvested from
December to February.
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Table D-6: Pepper harvest calendar by varieties

Harvest calendar
No.

Pepper varieties

1
2
3
4

Khmer
Vietnamese
Malaysian
Indian

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Source: Farmer Survey, by CPS (2021)

Avocado consists of a number of varieties. The most popular are 034, Bout 7, Hass, and
Pinkerton. The harvest times of avocado vary across varieties throughout the year (Table D7). This provides an opportunity for farmers to avoid over-supply by diversifying varieties.
The Bout 7 variety has the shortest harvest period (October to December).
Table D-7: Avocado harvest calendar by varieties

Harvest calendar
No.
1

Avocado varieties
034

2

Bout 7

3

Hass

4

Pinkerton

5

Kuban

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

6
Traditional
Source: Farmer Survey, by CPS (2021)

The ability of farm household to expand their cultivation land corresponds to: (1) the
availability of land; (2) household resources; (3) the ability of farm households to acquire
more land; and (4) market signals relating to the target crop. The survey found that 30 percent
of respondents had expanded their land for cultivation purposes in the last three years (Figure
D-13). Less than 30 percent of respondents said that they planned to expand their production
land over the coming year.
Figure D-13: Incidence of farmers’ ability to increase their cultivation land (% of farmers)
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Source: Farmer Survey, by CPS (2021)
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When divided according to target crop, the survey shows that the incidence of increased land
cultivation in the last three years among the farmers interviewed who grow durian, pepper,
avocado, orange, banana, and warm-climate vegetables, varies between 26 to 37 percent
(Figure D-14). The incidence of farmers who reported that they were planning to expand their
cultivation land next year for these cash crops ranged between 18 and 48 percent. The highest
incidence was found among cool-climate vegetable farmers (61 percent) while the lowest was
among longan farmers (17 percent). About half of the vegetable farmers said that they will
increase their production land next year.
Figure D-14: Incidence of increased cultivation areas by type of crop (% of farmers)
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‘Easy to grow’ and ‘high yield’ are the two key advantages of the potential crops, cited by 70
to 90 percent of the farmers in the survey (Table D-8). According to their responses, farmers
are growing avocado, orange, banana, or warm-climate vegetables because they are easy to
maintain. ‘Low cost’ is a key factor that attracts the majority of farmers to participate in
avocado and banana production. Except for longan and avocado, other crops are said to be
‘easy to sell’ and to be in strong market demand, presumably reflecting rising local and
international demand. Durian and cool-climate vegetables were reported to demand high
prices. Some 77 to 90 percent of farmers cultivating cool- and warm-climate vegetables
claimed that production represented a good return on labour. Longan was cited as the least in
terms of advantages, given that the costs of establishing this crop are high, and that demand
and prices fluctuate wildly. Therefore, farm margins were low.
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Table D-8: Key advantages of the target crops (% of farmers)
Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

Easy to grow

71%

82%

98%

96%

92%

96%

68%

83%

2

Easy maintenance

18%

40%

95%

65%

62%

94%

32%

76%

3

Low cost

7%

10%

80%

31%

17%

80%

39%

43%

4

High yield

81%

83%

76%

79%

87%

84%

84%

84%

5

Easy to sell

89%

94%

54%

89%

36%

92%

97%

81%

6

High price

85%

42%

42%

51%

20%

28%

100%

60%

7

Good return

83%

45%

54%

60%

26%

56%

90%

77%

8

Non-perishable

65%

62%

58%

71%

44%

52%

58%

48%

No

Advantage

1

Warmclimate
vegetable

Source: Farmer Survey, by CPS (2021)

Farmers growing the crops with potential encountered a number of challenges, both during
production and in selling their crop (Table D-9). The biggest challenge was the frequent pest
and disease outbreaks which were reported by some 60 to 90 percent of farmers interviewed,
except among the longan growers (42 percent). A small number of farmers (10 to 20 percent)
related the primary challenges to a lack of capital, inadequate farming techniques, low
price/no market, and soil fertility degradation. Vegetables are susceptible to flood and ‘too
much rain’ was reported by farmers growing cool-climate vegetables (76 percent) and warmclimate vegetables (38 percent) as their second major challenge. The incidences are between
10 to 20 percent for other crops except avocado (at 8 percent) and longan (at 4 percent). The
high cost of inputs, lack of irrigation, and drought or too little rain, are among the second
major challenges mentioned by a small proportion of farmers interviewed. The pattern
appears similar across the crops.
Table D-9: Key challenges for the crop production (% of farmers)
No.

Challenges

1

Pest, disease, fungus

2

Warmclimate
vegetable

Durian

Pepper

Avocado

87%

64%

59%

79%

42%

82%

90%

85%

Capital

3%

10%

2%

2%

14%

0%

0%

2%

3

Farming techniques

1%

7%

7%

2%

7%

4%

0%

2%

4

Flood, too much rain

1%

1%

2%

4%

5%

2%

10%

6%

5

Low price/ no market

0%

2%

8%

0%

17%

2%

0%

0%

6

Irrigation/water

1%

7%

7%

2%

3%

2%

0%

0%

7

Drought, too little rain

1%

4%

0%

4%

3%

2%

0%

1%

8

High production costs

2%

3%

0%

0%

5%

0%

0%

0%

9

None

0%

0%

8%

0%

0%

2%

0%

0%

10

Soil fertility/degradation

0%

1%

0%

1%

0%

0%

0%

1%

11

Access to agri. inputs

0%

0%

0%

0%

0%

0%

0%

1%

12

Quality of agri. inputs

0%

1%

0%

0%

0%

0%

0%

0%

13

Other

3%
100%

2%
100%

7%
100%

5%
100%

5%
100%

4%
100%

0%
100%

1%
100%

Source: Farmer Survey, by CPS (2021)
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First key challenges

Coolclimate
vegetable

According to the key informants, durian and pepper farmers face a high level of challenges in
investment/costs and pests (Table D-10), and controlling pests has presented farmers with
heavy costs in terms of maintenance. Market access/price is the key issue for avocado,
longan, and banana farmers. Only avocado and orange farmers reported that they encountered
significant problems in accessing seeds/seedlings. Traditional varieties of avocado are the
factor behind the low market price. Longans, which consume considerable amounts of water,
are facing water shortages from inadequate irrigation. Farmers of warm-climate vegetables,
specifically those in organic practice, require intensive labour for cultivation. This is a major
challenge for them.
Table D-10: Levels of challenges evaluated by KIIs

No.
1
2
3
4
5
6
7

Challenges
Investment/cost
Pest/disease
Market access/price
Seed/seedling
Irrigation
Labour-intensive
Heavy rain

Durian

Pepper

Avocado

Orange

Longan

CoolWarmclimate climate
Banana vegetable vegetable

Source: Farmer Survey, by CPS (2021)

More than half of the farmers involved in growing durian, pepper, orange, and longan were
receiving technical advice about input use from input suppliers (Table D-11). The incidence
is 45 and 29 percent, respectively, for cool- and warm-climate vegetable farmers. Some 70
percent of avocado and banana farmers, and more than a quarter of vegetable farmers, had
either never received any advice, or needed to address the challenge on their own. Advice
received from AC/farmer networks, agricultural officials, NGOs/projects and social media
were minimal.
Table D-11: Sources of advice when facing production challenges (% of farmers)

Durian
59%

Pepper
58%

Avocado
16%

Orange
54%

Longan
58%

Banana
24%

Coolclimate
vegetable
29%

None/self-reliant

13%

29%

71%

30%

33%

67%

35%

27%

3

Neighbour/friend

12%

8%

4%

10%

2%

2%

6%

7%

4

AC/farmer network

2%

0%

4%

0%

2%

2%

10%

10%

5

Agricultural official

1%

0%

4%

1%

1%

0%

19%

3%

6

3%

2%

0%

4%

0%

0%

0%

2%

2%

1%

0%

1%

1%

0%

0%

2%

8

Parent/relative
Partner
company/buyer
NGO/project

0%

0%

0%

0%

0%

4%

0%

3%

9

Social media

2%

1%

0%

0%

0%

0%

0%

0%

10

Other
Total

5%
100%

2%
100%

2%
100%

1%
100%

2%
100%

0%
100%

0%
100%

0%
100%

No.
1

Sources of advice
Input supplier

2

7

Source: Farmer Survey, by CPS (2021)
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Warmclimate
vegetable
45%

D5. Agricultural Inputs
Table D-12 reveals the percentages of the farmers surveyed, according to the purchase of
agricultural inputs and the quality of those inputs. From the survey, farmers buy six types of
agricultural inputs: seeds/seedlings, chemical fertilizers, organic fertilizers,
pesticides/herbicides, hormones, and materials/equipment. More than 80 percent of farmers
involved in the production of durian, pepper, orange, longan, cool-climate vegetables, and
warm-climate vegetables purchase seeds/seedlings. However, only 53 and 16 percent of the
avocado and banana groups, respectively, buy seedlings for their cultivation. The hindrances
to seeds/seedlings purchase might be tied to the difficulties in accessing it, and lack of
capital. Those who do not purchase them use seeds/seedlings which are saved from the
previous generations and/or are shared by other farms. This may not allow farmers to know
exactly the varieties they are cultivating, and it could cause a loss of profit if the varieties are
not market-fit, especially in respect of avocado. Regarding chemical and organic fertilizers,
most farmers purchase these inputs except for the groups of avocado, orange, and banana.
Only 20 percent of avocado farmers buy fertilizers. This might be a result of existing fertile
soils, given that 66 percent of farmers report that the soil in their cultivation plots is of good
quality. Pesticides/herbicides are very important for farming. With the exception of the
avocado group, 60-90 percent of farmers purchase pesticides for their plantations. Given the
reasons for this - that these crops present a great number of insects and diseases - at least 65
percent of farmers in each crop group mentioned the challenges of pest infections. Hormones
are popular for plantations of longan and durian since those crops need them to boost flower
development and fruit growth. Agricultural materials and equipment are needed by almost all
of the farmers.
Farmers also evaluated the quality of agricultural inputs they purchase. Nearly all reported
that the inputs they bought were of good quality.
Table D-12: Agricultural inputs and the quality (% of farmers)

Input items

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

Warmclimate
vegetable

Seeds/seedlings

99%

% of farmers who had purchased agricultural inputs
90%
53%
91%
84%
16%
97%

85%

Chemical fertilizers

75%

84%

20%

40%

88%

36%

74%

73%

Organic fertilizers

77%

78%

20%

34%

81%

40%

84%

47%

Pesticides/herbicides

92%

91%

38%

76%

94%

80%

77%

61%

Hormones

67%

71%

7%

36%

93%

9%

29%

33%

Material/equipment

95%

98%

91%

91%

100%

64%

81%

88%

% of farmers reported the agricultural inputs ‘good quality’
Seeds/seedlings

98%

94%

88%

97%

96%

86%

97%

98%

100%

98%

100%

98%

100%

100%

100%

96%

Organic fertilizers

99%

97%

100%

100%

100%

100%

100%

95%

Pesticides/herbicides

99%

98%

100%

97%

100%

100%

96%

96%

100%

99%

100%

96%

99%

100%

100%

94%

Material/equipment
99%
98%
Source: Farmer Survey, by CPS (2021)

90%

100%

100%

97%

100%

95%

Chemical fertilizers

Hormones

84

Some major agricultural technologies in farmers’ practice are net-houses, plastic mulch, drip
irrigation, and sprinklers (Table D-13). Net-houses, drips, and plastic mulch are more
frequently adopted for vegetable cultivation, although far fewer farmers of durian and pepper
use drip irrigation. Sprinklers are popular among the farmers of durian, pepper, longan, cooland warm-climate vegetables.
Table D-13: Percentage of farmers adopting agricultural technology (% of farmers)

AgriTech
Net-houses
Drips
Sprinklers
Plastic mulch

Durian

Pepper

Avocado

Orange

Longan

4%
82%

4%
87%

19%

10%

86%

Coolclimate
Banana vegetable
39%
15%
8%
67%
30%

Warmclimate
vegetable
6%
5%
41%
49%

Source: Farmer Survey, by CPS (2021)

Net-houses are more common among cool-climate vegetable farmers (39 percent) than they
are among those cultivating warm-climate vegetables (6 percent) (Figure D-15). Cool-climate
vegetables, such as cabbage and Chinese cabbage, require protection from climate conditions
and pests. Almost all of the farmers stated that net-houses had a positive effect on yield and
profit.
As for plastic mulch, 30 and 49 percent of cool- and warm-climate vegetable farmers,
respectively, use this technology (Figure D-16). A higher number of warm-climate vegetable
farmers use plastic mulch, but fewer of them own net-houses, since mulching can also protect
vegetables from underground pests, and weeds, and can retain moisture content. Most of the
farmers applying plastic mulch reported its positive performance in terms of yield and profit
increases.
Figure D-15: Experience of net-house application (% of farmers)
100%

100%

100%
83%

39%

6%
Cool-climate vegetable
Use of technology

Warm-climate vegetable

Effect on yield increase

Source: Farmer Survey, by CPS (2021)
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Figure D-16: Experience of plastic mulch application (% of farmers)

100%

100%
83%

74%
49%
30%

Cool-climate vegetable
Use of technology

Warm-climate vegetable

Effect on yield increase

Effect on profit increase

Source: Farmer Survey, by CPS (2021)

Figure D-17 illustrates the farmers’ experience in respect of drip irrigation. This irrigation
system is quite significant in the production of cool-climate vegetables: 15 percent of the
farmers in this group use this technology. But a mere 4 percent of durian and pepper farmers
do so. These two farmer groups would be advised to turn to the use of this technology to save
water, since 15-40 percent of them reported that they experience an insufficiency of water for
irrigation. Regarding the effects of drip irrigation, more than 70 percent of the farmers
cultivating durian, cool-climate vegetables and warm-climate vegetables, who had installed
it, experienced yield and profit increases. However, 50 percent of pepper farmers did not
report any growth in output from the use of drip irrigation. These farmers may experience
stable or decreased yields, which might be due to low knowledge in the setting up of the
system.
Figure D-17: Experience of drip irrigation (% of farmers)
100%
86%

80% 80%

75%

71%

80%

50%

15%
4%

5%

4%
Durian
Use of technology

Pepper

Cool-climate vegetable

Effect on yield increase

Source: Farmer Survey, by CPS (2021)

86

Warm-climate
vegetable

Effect on profit increase

Figure D-18 indicates how farmers experience sprinkler application. A large proportion of
farmers in durian, pepper, longan, and cool-climate vegetable cultivation installed sprinklers
on their farms, as these crops demand frequent watering. The number of farmers was small in
respect of the use of sprinklers for avocado, orange, and banana. These farmers may use
manual watering or no watering (banana). Almost all of the farmers who apply sprinklers
reported positive impacts on yield and profit.
Figure D-18: Experience of sprinkler application (% of farmers)
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Durian

Pepper

Avocado

Use of technology

Orange

Longan

Effect on yield increase

Banana

Cool-climate Warm-climate
vegetable
vegetable

Effect on profit increase

Source: Farmer Survey, by CPS (2021)

D6. Market
The survey interviewed farmers regarding the type of buyers they were selling their products
to (Table D-14). Durian, avocado and orange are sold through multiple market channels.
Farmers can sell a large quantity of products to collectors and middlemen. In other cases,
they reported selling the products directly to retailers and final consumers. Pepper, longan,
and banana farmer groups relied more on collectors to purchase their products. Cool-climate
vegetables were sold through various actors along the value-chain including wholesalers,
retailers, partner buyers and final consumers. Farmers prefer to sell their warm-climate
vegetables through collectors/middlemen, wholesalers, retailers, and consumers.
Table D-14: All buyers of the target crops (% of farmers)

Type of buyers

Durian Pepper
72%
95%
Collector/Middleman
36%
25%
Wholesaler
62%
12%
Retailer
2%
4%
Partner Buyer
71%
22%
Final Consumer
Source: Farmer Survey, by CPS (2021)

Avocado
63%
43%

Orange
86%
22%

Longan
89%
30%

Banana
92%
20%

Coolclimate
vegetable
42%
67%

59%
4%

52%
4%
51%

28%
5%

16%
0%

73%
64%

49%
15%

21%

10%

79%

46%

52%

Warmclimate
vegetable
53%
53%

Collectors and middlemen are the main buyers for durian (64 percent), pepper (91 percent),
orange (82 percent), and banana (88 percent). For cool-climate vegetables,
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collectors/middlemen (30 percent), wholesalers (21 percent) and partner buyers (36 percent)
are the main buyers (Table D-15). Farmers sell warm-climate vegetables to
collectors/middlemen (48 percent), wholesalers (36 percent), and partner buyers and final
consumer combined (12 percent). From the survey, collectors and middlemen play roles as
both buyers and distributors of the products to the actors downstream.
Table D-15: Main buyer of the target crops (% of farmers)

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

64%

91%

70%

82%

90%

88%

30%

48%

8%

5%

11%

4%

6%

8%

21%

36%

14%

3%

13%

9%

1%

4%

6%

4%

0%

2%
0%

0%

0%

1%

0%

36%

8%

6%

5%

1%

0%

6%

4%

Total
100% 100%
Source: Farmer Survey, by CPS (2021)

100%

100%

100%

100%

100%

100%

Type of buyers
Collector/Middleman
Wholesaler
Retailer
Partner Buyer
Final Consumer

15%

Warmclimate
vegetable

Contract farming barely exists for most of these emerging crops. Selling without a contract
was reported by three-quarters of the total respondents growing durian, pepper and avocado,
while the incidence was half for banana and warm-climate vegetable producers (Figure D19). Selling without a contract indicates the persistent relationship between producers and
buyers that plays a major role in the commodity value-chain. Banana (40 percent), orange (40
percent) and cool-weather climate vegetables (39 percent) have the highest incidence of
selling through verbal contracts. Selling through written contracts is preferred by 41 percent
of longan farmers, 30 percent of cool-climate vegetable producers and 22 percent of orange
growers.
Figure D-19: Type of contractual agreement between producers and buyers (% of farmers)
3%
21%

0%
25%

0%
28%

0%
22%
40%

41%

5%
30%
39%

40%
39%
76%

75%

32%
72%
60%
38%

Durian

Pepper

Avocado

No contract

Orange

30%

27%
Longan

Verbal contract

55%

Banana

Cool-climate Warm-climate
vegetable
vegetable

Written contract

Source: Farmer Survey, by CPS (2021)

As for methods of payment from buyers, some 80 to 95 percent of farmers growing durian,
pepper, avocado, banana, and warm-climate vegetables reported that they receive direct cash
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payments upon purchase (Figure D-20). Farmers preferred the immediate cash payment in
order to repay the loans they had taken out to cover the cost of production from the previous
season. Half of the longan farmers and 38 percent of orange growers received multiple
instalments. This reflects the large scale of the trading volume and the verbal/written
agreements made between producers and buyers. For cool-climate vegetables, more than half
of the payments were made a while after purchase, which also indicates the larger product
volumes and multiple production cycles per year.
Figure D-20: Modes of payments from buyers to farmers (% of farmers)
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Durian

Pepper

Avocado

Upon purchase

Orange

Longan

Awhile after purchase

Banana

Cool-climate Warm-climate
vegetable
vegetable

Multiple installments

Source: Farmer Survey, by CPS (2021)

The majority of durian (85 percent), pepper (90 percent), avocado (59 percent), orange (88
percent) and banana (94 percent) production were sold at the farm-gate (Table D-16).
Farmers prefer to sell their products to traders/collectors at their farm and thus they are not
involved in the transportation of the product to markets or collection points. As for coolclimate vegetables, 39 percent were sold at the collection points and 30 percent at market.
The incidences are comparable to those trading warm-climate vegetables. Selling at the farmgate accounts for less than 20 percent of the vegetable trade.
Table D-16: Locations for selling agricultural products (% of farmers)

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

85%
1%
7%

90%
3%
1%

59%
7%
7%

88%
2%
5%

95%
0%
1%

94%
2%
2%

15%
39%
30%

19%
38%
36%

6%

0%

2%

3%

2%

0%

3%

3%

Other
1%
6%
Total
100%
100%
Source: Farmer Survey, by CPS (2021)

24%
100%

3%
100%

1%
100%

2%
100%

12%
100%

3%
100%

Farm-gate
Collection point
Market
Retail in local villages

89

Warmclimate
vegetable

Geographically, the buyers of emerging crops are from villages nearby, the provincial town,
the capital city, and from other provinces. For durian, about a quarter of the farmers
interviewed sell their products to traders from local villages (Table D-17). The incidence was
38 percent for pepper, 37 percent for avocado, and 48 percent for warm-climate vegetable
farmers. Selling though district collectors is not a common practice, except for pepper
farmers (22 percent). Selling through traders from provincial towns was reported by half of
the cool-climate vegetable farmers, followed by around of quarter of the durian, pepper,
orange and longan groups. Banana is the commercial commodity that has been traded the
most through buyers/exporters from other provinces (56 percent). In sum, the trading of
emerging crops through village collectors constituted 28 percent of transactions.
Table D-17: Farmers' report on geographical locations of their buyers (% of farmers)

Durian
103

Pepper
112

Avocado
54

Orange
104

Longan
82

Banana
50

Coolclimate
vegetables
33

27%

38%

37%

13%

15%

16%

15%

48%

2%
6%

1%
22%

2%
4%

0%
12%

1%
6%

0%
2%

12%
3%

9%
13%

18%
12%
Phnom Penh
17%
3%
Other provinces
28%
23%
Other
1%
2%
100%
100%
Total
Source: Farmer Survey, by CPS (2021)

19%
31%
4%
4%
100%

28%
13%
34%
0%
100%

35%
23%
18%
1%
100%

4%
22%
56%
0%
100%

48%
21%
0%
0%
100%

26%
4%
1%
0%
100%

In/nearby villages
Local market
District town
Provincial town

Warmclimate
vegetables
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The number of traders has been increasing over time: this was reported by some 50 to 70
percent of farmers engaged in durian, pepper, orange, and vegetable production. However,
the majority of farmers growing longan (84 percent) and avocado (74 percent) said that the
figure remained the same (Figure D-21).
Figure D-21: Farmers' evaluation of the number of buyer arrivals over the past three years (% of farmers)
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Source: Farmer Survey, by CPS (2021)
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Banana

Cool-climate Warm-climate
vegetable
vegetable

The price of commercial agricultural commodities tends to fluctuate in response to supply
and demand dynamics. The study asked farmers to outline trends in the prices of their target
crops in the last three years (Table D-18). Increased farm-gate prices were mentioned by 73
percent of the pepper growers who were interviewed, and some 30 to 40 percent of durian,
orange, and vegetable farmers. About half of both cool- and warm-climate vegetable
producers reported no change in price. The majority of longan (86 percent) and banana (74
percent) farmers said that the price had dropped, followed by around half of the interviewees
who are avocado and orange farmers.
Table D-18: Farmers' evaluation of price developments over the past three years (% of farmers)

Durian

Pepper

Avocado

Orange

Longan

Banana

Coolclimate
vegetable

32%
33%
35%

73%
11%
16%

17%
30%
54%

31%
23%
46%

5%
9%
86%

8%
18%
74%

34%
56%
9%

46%
41%
13%

Total
100%
100%
Source: Farmer Survey, by CPS (2021)

100%

100%

100%

100%

100%

100%

Increased
No changed
Decreased

Warmclimate
vegetable

D7. Farmer Organizations
Farmer organizations are effective tools in providing collective support for smallholders,
enabling them to overcome production challenges and in enhancing self-help and collective
power to regulate the market. Despite all of these benefits, the incidence of membership of a
farmer organization was low among farmers of the emerging crops. A mere 5 percent of
durian, pepper and orange farmers were participating in an AC, followed by 14 and 19
percent, respectively, among longan and avocado farmers (Figure D-22). This result supports
a need to help in the establishment of farmer organizations for these crops. The incidence is
between 38 and 67 percent for banana, and cool- and warm-climate vegetable farmers.
Figure D-22: Level of association with Agricultural Cooperatives (% of farmers)

67%
55%
38%

19%
3%

4%

Durian

Pepper

14%
6%

Avocado

Orange

Longan

Banana

Cool-climate Warm-climate
vegetable
vegetable

Source: Farmer Survey, by CPS (2021)

Farmer organizations have multiple roles and functions including access to facilities and
equipment, technical information and advice, the facilitation of input supplies, markets, and
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financial means. From the survey, farmers’ approval of the first and second key roles of their
Agricultural Cooperative were captured (Table D-19). Almost all of the banana, longan, and
durian farmers, as well as half of the vegetable farmers, said that their AC played a vital role
in sharing knowledge about farming techniques. Sixty four percent of avocado farmers and
38 percent of orange growers reported that they were benefiting from access to farm inputs
from their AC, while 60 percent of pepper farmers said their Agricultural Cooperatives were
playing a very important role in facilitating markets for their products.
Table D-19: Farmers' approval of the key roles of the Agricultural Cooperatives (% of farmers)

Farming techniques
Input supplies
Market
Credit
Don't Know
Total

Durian

Pepper

Avocado

83%
0%
17%
0%
0%
100%

40%
0%
60%
0%
0%
100%

18%
64%
0%
0%
18%
100%

Orange
Longan
First key role of AC
50%
92%
38%
0%
0%
8%
0%
0%
13%
0%
100%
100%

Banana

Coolclimate
vegetable

Warmclimate
vegetable

95%
0%
5%
0%
0%
100%

50%
32%
9%
5%
5%
100%

48%
23%
12%
4%
13%
100%

Source: Farmer Survey, by CPS (2021)

In general, farmers voiced their satisfaction with the services provided by their AC – this
accounted for 80 to 100 percent of responses across all crops - except for the avocado farmers
(64 percent) (Figure D-23).
Figure D-23: Farmers' satisfaction with the services of their AC (% of farmers)
100%

100%
88%
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94%

80%
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Cool-climate Warm-climate
vegetable
vegetable

Source: Farmer Survey, by CPS (2021)

D8. Soil Fertility and Irrigation
Farmers were asked to voice their perceptions on the status of soil fertility in which they were
cultivating their main crop (Figure D-24). Some 60 to 80 percent of farmers growing banana,
avocado, pepper, and durian mentioned that their soil is sufficiently fertile to support crop
growth. Most of these crops had been cultivated on newly cleared land in Ratanak Kiri,
Mondul Kiri or Pursat where soil fertility is better. Average or poor soils were reported by 76
percent of farmers growing warm-climate vegetables, most of which reflected the poorer soil
conditions in Prey Veng and Svay Rieng.
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Figure D-24: Farmers' evaluation of their soil fertility for farm plots of crops with potential (% of farmers)
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vegetable

Warm-climate
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Source: Farmer Survey, by CPS (2021)

Farmers’ perceptions regarding the suitability of soil and climatic conditions for the target
crop is illustrated in Figure D-25 below. In general, farmers noted the suitability of the soil
for their target crop, - this was confirmed by more than 90 percent of the total respondents
and there were no differences whatever the type of crops. Some 70 to 90 percent of farmers
engaged in durian, pepper, avocado, orange, and banana mentioned the suitability of the crop
to the tropical climatic conditions. However, the incidences were least for longan (64.8
percent), cool-climate vegetables (65.6 percent) and warm-climate vegetables (64.9 percent).
Figure D-25: Farmers' perception about the suitability of soil and climatic conditions for the target crops (% of
farmers)
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Source: Farmer Survey, by CPS (2021)

Cash crop production and mono-cropping have been associated with soil fertility degradation.
Responses are mixed when it came to farmers’ evaluation of the changes in their soil fertility
within the last five to 10 years (Figure D-26). Around 40 to 50 percent of farmers growing
these cash-crops reported a reduction in soil fertility after years of cultivation, especially
relating to banana (74 percent). Reductions in yield and the increased use of chemical
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fertilizer to maintain crop productivity are the key indicators. Responses regarding no change
in soil fertility for each crop varied between 30 to 50 percent. It is interesting to note that
farmers who were cultivating cool-climate vegetables (31 percent) and warm-climate
vegetables (24 percent) indicated an increase in soil fertility despite years of production.
Figure D-26: Trends in the change in soil fertility over the last 5-10 years (% of farmers)
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Source: Farmer Survey, by CPS (2021)

It appears that using chemical inputs to boost soil fertility management is the least cited
option for farmers, implying a lack of knowledge about this, and financial constraints in
accessing chemical inputs (Figure D-27). Around 20 percent of durian, pepper, and longan
farmers use chemical fertility enhancement to offset the reduction in soil nutrients. The
incidence was less than 12 percent for other crops - avocado, banana, and warm-climate
vegetables. Using manure and organic fertilizers, such as compost, were reported by the
majority of farmers growing durian (63 percent), pepper (70 percent), Longan (59 percent)
and by more than 80 percent of vegetable farmers. From the interviews, about half of the
avocado and banana farmers mentioned that they neither use organic nor chemical fertilizers
to maintain soil fertility.
Farmers access various sources of irrigation for their target crops. The type of irrigation
varies by location, natural endowments, and farmer household resources. About half of
durian and avocado farmers interviewed in Mondul Kiri, Ratanak Kiri and Pursat relied on
rivers/creeks for the irrigation their crops (Figure D-28). The incidence was 85 and 72
percent, respectively, for orange and cool-climate vegetables. Ponds are the main source for
pepper and longan production in Battambang and Pailin. Borewells are used by 65 percent of
warm-climate vegetable farmers and some 20-30 percent of durian and pepper farmers. In
Thmarbang district, 30 percent of the banana farmers interviewed were using rivers/creeks to
irrigate their crops, while more than half did not have any access to irrigation.
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Figure D-27: Main practices for soil fertility management (% of farmers)
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Figure D-28: Reliance on a main source for irrigating the target crops (% of farmers)
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The results from the survey indicated that the lack of irrigated water was not an issue for
most of the farmers who were interviewed (Figure D-29). Around 80 to 90 percent, growing
durian, avocado, banana, cool and warm climate vegetables, mentioned that the existing
water sources provided sufficient water for use on their farm production.
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Figure D-29: Water sufficiency for irrigating the target crops (% of farmers)
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Farmers of the different crops were asked to project the status of water availability for
farming in the next 10 years: their responses are illustrated in figure D-30. The majority of
farmers growing warm-climate vegetables (73 percent), orange and durian (62 percent) and
half of the cool-climate vegetable farmers show no concern about future water shortages
given their more reliable water sources. Fifty to 65 percent of pepper, longan and banana
farmers shared slight to serious concerns regarding water availability in the future. The
results from the survey also suggested that three crops - (1) pepper, (2) longan and (3) banana
- are more likely to face future water shortages.
Figure D-30: Concerns about water shortages for farm irrigation in the next 10 years (% of farmers)
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E. Market Arrangements
E1. Durian
Durian is one of the highest-value crops in Cambodia from which producers can earn a high
annual gross income. Nevertheless, the production of durian needs significant investment and
intensive maintenance if plantations are to thrive. To clarify whether or not durian has
potential for expansion, the value-chain of this crop was studied. The study focuses on
Samlout, Veal Veng, Thmar Bang, Siem Bouk, Pechreada, and Stung Treng districts/town.
There are five actors in the chain, starting from input suppliers and ending with consumers.
In the production of durian, farmers are at risk of pest occurrences and waterlogged soil.
Therefore, daily care and maintenance is required, and these lead to high expenses.
Generally, farmers who have limited capital start durian plantations with just a few trees and
use their own labour. Later on, they expand slowly from year-to-year. Plant-spacing practices
vary from one area to another. For example, in Samlout there are around 200 trees/ha while in
Osom, there are just 120 trees/ha.
The main agricultural inputs required are irrigation, seedlings, fertilizers and pesticides.
Farmers can access these inputs at locations nearby or in district towns. Seedlings and
pesticides are mostly imported from Thailand, especially for the locations adjacent to the
Thai border. The most popular variety of durian is locally known as Mann Thorng. Access to
pesticide is easy, but the selection of appropriate types of pesticides is challenging, and
always a risk since farmers do not have adequate technical knowledge. As one farmer in
Samlout explained, the names of pesticides always change, so they are unsure of which one
to use to solve problems. This sometimes results in a waste of money and reduced outputs.
Durians are distributed mainly for local consumption, and an insignificant volume is exported
to Thailand from Samout district, Battambang province. At harvest time, the durian producers
sell their outputs to three actors – middlemen, retailers, and consumers. From the household
survey, more than 60 percent of farmers stated that middlemen were their main buyers
followed by retailers and consumers. Given this, a large proportion of durians flows to
middlemen who come from many different locations. They later distribute the produce to
retailers. The retailers and consumers who purchase durians directly from farmers usually
place orders via a phone call or social media. The produce is later transported via the express
buses or taxis. These services are available around the production areas. Another purchase
model in Samlout district and Stung Treng province is the farm visit. During the harvest
season, many consumers visit durian farms and buy the fruits on the spot. Most of the durians
in Stung Treng province are sold directly to consumers.
Regarding the price, nearly all middlemen purchase durians at the farm gates in prices
ranging from KHR12,000 – 15,000 per kilogram. Farmers in Osom commune receive the
lowest price of only KHR12,000/kg owing to the road conditions. For Samlout district and
Stung Treng province, farmers receive higher prices of about KHR15,000/kg. The direct sales
from farmers to retailers and consumers command a price of about KHR17,000 – 20,000/kg.
The market for durian is good in general but some small-scale farms, specifically in Samlout,
reported that the price they receive was less than the amount charged by large-scale farms
who had many buyers. Some of the small-scale farmers complained that middlemen had more
power than they did, so the price was set by middlemen without negotiation. At Pechreada,
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on the other hand, durian producers were benefiting from higher prices due to the late
harvesting time - between September and October – given that durian harvests at the other
locations fall between May and August.
Figure
E-1:
ValueChain
chain mapping
of of
durians
No.09:
Value
Diagram
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SWOT analysis of durian
Strengths
- Good market price
- High market demand
- High profitability
- Good market infrastructure
- Low perishability
Opportunities
- Expansion of consumer base due to
economic growth and rising incomes
- Potential export to China

Weaknesses
- High investment costs
- Require high care and maintenance
costs
- Susceptible to pest attacks and
diseases
- Farmers lack technical knowledge
Threats
- Subject to high risk of failure
- Further expansion into less suitable
soil
- Excessive expansion may put pressure
on the price due to oversupply

From the SWOT analysis, it can be seen that the strength of durian is its good market price
since demand is high. The high price gives durian farmers a good income, and the market
infrastructure is good. There are several middlemen in the production areas, and farmers can
also sell durians directly to consumers via phone calls. Transportation is via express buses or
taxis. Nevertheless, the production cost of durians - investment and maintenance - is high.
Given that the crop is susceptible to pests, regular care is essential to prevent damage.
Durians have potential in terms of opportunities, but there are also threats. On the positive
side, there will be an expansion of the consumer-base for durian, due to economic growth and
rising household incomes. The demand for durians will remain high. Another opportunity for
durian is the potential of export to China, since Cambodia and China entered a free trade
agreement in January 2022. However, despite the opportunities, durian may also face some
threats. The production of this crop is subject to a high risk of failure, due to its requirements
for high care and maintenance costs. The farmers who have already established farms, but
cannot afford the associated expenses, may drop their durian plantations. Moreover, the
expansion of the cultivation area onto less suitable soils will put farmers at risk of low
outputs. Those farmers could encounter a loss in their production when excessive expansion
puts pressure on the price.
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E2. Pepper
Pepper is an industrial crop with a high value on the world market. In Cambodia, pepper
plantations are concentrated in Mondul Kiri, Rattanakiri, Kampot, and Battambang. After a
dramatic price drop in 2018, along with pest infestations, many farmers, especially in
Rattanakiri and Battambang, dropped their pepper plantations. However, at present, the price
has increased a little, which has provided a great incentive for farmers to maintain and
recover their crop. Therefore, the crop might still have potential for expansion in the existing,
suitable areas.
The value-chain for pepper starts from the input supplier and ends with the export
possibilities. In the production of pepper, farmers have easy access to inputs in the areas
where their pepper plantations are located. Pepper seedlings are bought or cut from mature
plants. There are four common varieties: Khmer, Vietnamese, Malaysian, and Indian.
Producers mostly cultivate 2,000 poles of pepper per hectare, and cultivation requires high
investment and annual maintenance expenses. Usually, only farmers with a high income, or
companies, establish pepper plantations.
The peppers are susceptible to insects and diseases which require producers to have technical
knowledge and to give intensive care. Markedly, the pepper plantations in Ratanak Kiri have
experienced significant damage due to a lack of care and pest infestations, which might be
driven by the dramatic fall in the price of pepper in 2018. In contrast, farmers in Mondul Kiri
and Battambang do not complain so much about damage to their pepper plants. Some are
even expanding their plantations, and new pepper cultivation was evident there. Even so, a
significant number of pepper farms in Samlout district are intercropped with durian trees, and
those farms will be eventually converted to durian.
Pepper plants take about two years to reach maturity and be ready for harvest. On average,
the output (dried pepper) is roughly 3.8 tonnes per hectare. Nearly all of the pepper is sold in
dried form for export, and only marginal amounts are destined for local distribution. Notably,
farmers in Samlout also sell their pepper, fresh, for local consumption.
In the value-chain for export, collectors are the main buyers from farmers. They purchase a
huge amount of dried pepper from many farmers at a price of about KHR11,4443 per
kilogram. The collectors later pass the produce to traders for export, and the two main export
markets are Vietnam and Thailand. In Mondul Kiri and Rattanakiri, 80 percent of dried
pepper is exported to Vietnam and 20 percent to Thailand. However, in Samlout district the
number is reversed – 80 percent to Thailand and 20 percent to Vietnam - given the different
locations where pepper is cultivated.
The market for pepper has recently risen. However, improvements in the technical knowledge
of farmers, and good varieties of seedlings, should be taken into consideration. This is to
avoid the failure of plantations, which would result in big losses for farmers.
No.08: Value Chain Diagram of Pepper

Figure E-2: Value-chain mapping of peppers
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SWOT analysis of pepper
Strengths
- Short time to maturity
- Wide export market
- Dry pepper can be stored for a long
period

Weaknesses
- High investment costs
- High care and maintenance costs
- Susceptibility to pests and
waterlogged soil

Opportunities
- Market price rebounds

Threats
- Volatility of international commodity
prices
- Subject to high risk of failure

Pepper presents both strengths and weaknesses. Its key strengths are the short period to
maturity, and a strong export market. Farmers achieve yields from pepper just a year after the
establishment of cultivation. This helps the flow of finance. Pepper is cultivated mostly for
export, for which there is high market demand. On the other hand, pepper cultivation requires
high investment, and maintenance costs are significant. It is susceptible to pests and
waterlogged soil, so farmers need to pay high attention to maintenance and soil suitability
before establishing pepper farms.
In the near future, pepper will enjoy opportunities while facing threats. The price of pepper
has rebounded and will continue to increase. However, due to the global market for pepper,
the price is volatile. It is difficult for farmers to predict this market fluctuation. Another threat
is the high risk of production failure. The high cost of maintenance and pest attacks may
compel farmers to quit their production of this crop.
E3. Orange
Orange, locally known as Pursat orange, is a popular and sought-after fruit for local
consumers as it is tasty and perceived to have health benefits as a source of vitamin C. The
most preferred orange is fruit that has originated from the provinces of Pursat and
Battambang. This crop provides a good source of income for farmers, and maintenance costs
are low. Three large orange producing areas were selected for the study– Kravanh and Veal
Veng districts of Pursat, and the Bavel district of Battambang. The production of oranges is
usually practised with the plant-spacing of 5m x 5m (400 trees/ha). The yield is
approximately 19 tonnes per hectare.
The distribution of oranges is mainly for local consumption. Orange farmers from the three
locations in the study sell 80 percent of their oranges as lump-sum sales to middlemen at a
price of US$10 to US$15 per tree. The rest sell their produce in plones (there 44 units of
fruits to a ‘plone’ – see below) while very few farmers sell in kilograms. Farmers on average
receive the KHR14,000/plone or KHR1,824/kg. It has been reported that a minimal amount
of orange is exported to Thailand. Moreover, there has been the pilot export of five tonnes of
oranges to Singapore - reported by the Ang Krong Association of Orange Business, Kravanh.
The flow of oranges is mainly to middlemen, and some directly to retailers and consumers.
The middlemen distribute the produce to retailers who are located in many different areas
including Phnom Penh, Battambang, and Siem Reap. A direct sale from farmer to retailer and
consumer can also be observed. According to the farmer survey, about 50 percent of orange
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producers sell their produce to these buyers. This is similar to durian, for which farmers
receive orders via phone calls, and the oranges are conveyed by transport services to retailers
and final consumers. The mode of sale is usually in counted bulk locally known as plone (44
units of fruits per plone – see above). Farmers can earn KHR18,000 to 20,000 per plone from
direct sales to consumers. Another type of actor in the value-chain is the wholesaler.
However, the number of wholesalers is insignificant because retailers mostly acquire supplies
directly from middlemen.
The market price of oranges increased after the relaxation of the COVID-19 restrictions. The
expense of annual maintenance is affordable for medium-income farmers, and this boosts the
potential of the crop. On the other hand, farmers need to enhance their technical knowledge
to avoid production losses, and good-quality orange seedlings should be available from
markets nearby for easy access by farmers. Also, farmers should consider the sources of the
water supply as it might be a challenge for plantations that are located far from water sources.
No.11: Value Chain Diagram of Orange
Figure E-3: Value-chain mapping for oranges
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Orange farmers in both districts in Pursat mostly purchase agro-chemicals that are imported
from Thailand. Seedlings are sold in grafted form. Orange farmers in Bavel district perceived
that the life cycle of oranges, using those seedlings, was short and susceptible to pests and
diseases. Flooding is also a big challenge for the farmers in the districts studied. Floods can
reduce the yield or cause a collapse of some orange trees if the whole tree is submerged for a
long period of time. As reported by a farmer in the Ong Krorng commune of Kravanh district,
about 30 percent of orange trees have been affected by flooding.
SWOT analysis of orange
Strengths
- Good market price
- High market demand
- Many buyers/traders
- Low perishability
Opportunities
- High consumer preference (taste and
nutrition)
- GI Registration
- Potential export market

Weaknesses
- Susceptible to pests and diseases
- Limited supply of good quality
seedlings
- High water consumption
- Farmers lack of technical knowledge
Threats
- Excessive expansion into unsuitable
soil
- Competition with Vietnamese orange
producers

Orange has strengths in its attraction to markets but weaknesses in production. Orange can
command a good market price and there is high demand for this crop. There is no concern
about market infrastructure since many buyers and traders arrive at the production areas.
These advantages have been encouraging farmers to expand their production. However, pests
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and water consumption are challenges. Oranges consume a great deal of water so the farms
that lack of access to water sources will face serious problems. Another weakness of orange
is the limited supply of good quality seedlings. As farmers in the Bavel district of
Battambang province reported, low quality seedlings have a short life-span of about four to
five years.
Local oranges benefit from high consumer preference. This fruit provides a distinctive taste
for local consumers, and, for this reason, there has been an attempt to acquire Geographical
Indication (GI) registration for oranges from both Battambang and Pursat provinces, which
would boost their potential for export. Recently, Cambodia exported 5 tonnes of oranges to
Singapore. Nevertheless, orange faces competition with Vietnamese imports of this fruit.
E4. Avocado
In Mondul Kiri, avocado production can be seen in Sen Monorom, which is approximately
half of the total, and it is concentrated in the two communes of Sen Monorom – Sokdom, and
Romny. Generally, people grow avocados on lands that are adjacent to their homes.
Otherwise, they grow just a few trees alongside other main crops on their farmlands. Only a
few people grow it on a sizeable plantation measuring, for instance, a half or one hectare.
Pechreada and Oraing are also important sources of avocado production.
Avocado is also grown in Ratanak Kiri province. Although it is considered as a potential,
high-value crop that is suitable for the agro-climatic conditions in this area, the existing scale
of production in Ratanak Kiri is quite limited. However, some significant cultivation is found
in Banlung and Bar Kaev districts.
Besides the two provinces listed above, avocado is also cultivated on a small scale in Osom
commune, Veal Veng district, Pursat province. Many farmers grow just a small number of
avocado trees around their residential lands. There is only one farmer who was found to be
cultivating a big avocado orchard, which covered up to 8 ha.
Access to inputs and avocado seedlings for new plantations is not a big issue at the present.
Farmers can find inputs at nearby stores in their areas, and seedlings from various seedling
nurseries in their local areas, in towns or through mobile sellers in trucks. In the past, the
main challenge with avocado cultivation related to unknown varieties from unknown sources.
The farmers just grew whatever seedlings they could find without any idea of market
demand. Since avocado is a perennial crop that can be harvested after four to five years,
wrong variety selection has had a profound impact on farmers’ investment. They had to
spend time, energy, and money on maintaining the crop and, therefore, the opportunity cost
was huge given that the varieties turned out to be wrong or unwanted.
Currently the variety issue has improved because popular avocado varieties are known by
both the nurseries and the producers themselves. Seedling sellers display several varieties at
their nurseries, or they can place orders from Vietnam, based on farmers’ pre-orders. Grafting
techniques have also improved, and the locally known varieties can be identified and used for
grafting. Popular varieties include Boot 7, 034, Hass, and Pinkerton.
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Seedlings on sale in Sen Monorom
Photo: Taken by CPS research team (2021)

As reported by local authorities and key informants, farmers seem to be aware of the popular
avocado varieties that are in high demand from consumers, and they know the sources from
which they can buy seedlings. Vietnam is also a potential supply source for avocado
seedlings. However, there is a need to ensure that the varieties on sale in various nurseries are
actually what are on display so that the farmers can benefit from this.
Figure E-4: Value-chain mapping of avocados
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The supply flow of avocado is mainly through middlemen. About 70 percent of the fruit is
supplied from producers directly to middlemen. Only about 12 percent is sold directly to
retailers and wholesalers through their networks, and most of that supply is sent though taxis
or other kinds of transportation. There is no formal contract arrangement in trading this fruit.
About 72 percent of the avocado is sold without any contracts, while the other 28 percent of
producers sell their avocados through various kinds of verbal contract (40 percent), especially
by pre-ordering via phone contact. As for payment settlement, most of this (84 percent) is
made upon purchase. About 60 percent of producers sell their avocados at the farm-gate to
middlemen, and many of these buyers are located in villages nearby (37 percent), provincial
towns (20 percent), and Phnom Penh (31 percent). For the past three years, the price of
avocados has not changed much, with average farm-gate prices of about US$1 to US$1.5,
depending on the fruit variety.
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SWOT analysis of avocado
Strengths
- High local preference
- Easy to grow and maintain
- Low development and maintenance
costs

Weaknesses
- Existing varieties do not respond to
market demand
- Premature harvest
- Harvest and post-harvest handling

Opportunities
- Availability of modern seedlings
- Grafting services are available
- Potential for export

Threats
- Imports from Vietnam

From the SWOT analysis, it can be seen that avocado has both strengths and weaknesses.
Avocados are highly preferred by local consumers due to the taste and nutritional value. In
terms of production, avocado is easy to grow and maintain since it is not vulnerable to pests.
The development costs are also low compared with those of other perennial crops. These
advantages will boost the expansion of the avocado area. Despite the strengths, harvest and
post-harvest practices of the farmers are not ideal. They sometimes harvest premature fruits
that will not ripen, and collect fallen fruits. The lack of care in the handling of avocados also
lowers the quality. In addition to this, the majority of existing varieties (traditional) do not
respond to market demand. Some farmers cannot sell all their avocados if they are the
traditional variety.
However, modern seedlings are available around the production areas. Farmers are turning to
the cultivation of modern varieties to respond the market. Grafting services are also available,
and grafting techniques allow farmers to change the varieties of their avocado trees from the
traditional to modern ones. It is crucial to adopt new varieties to satisfy consumers,
otherwise, locally-produced avocados may not be able to compete with imports.
E5. Longan
Longan is one of the main crops grown in Pailin province. The majority of longan in the
country is found in the provinces of Battambang, Pailin, and Banteay Meanchey. It is
considered to be one of the profitable and high-value crops that is exported in considerably
large volumes to China through Thailand. Therefore, Thailand absorbs the majority of the
product from the three dominant provinces. The exception to this came during the ban in
August in 2021, leaving the bulk of local longans unharvested, spoiled, or sold at a very low
price.
Although it is easy to grow and can be harvested after two or three years, the crop does not
bear fruit naturally. Farmers need to use chemicals to induce flowers to enable trees to bear
fruits, and this consequently requires a large amount of input and water at different stages. In
addition, pest management at the flowering stage is a challenge for longan farmers, which
requires proper knowledge and involves further expense.
The time of flower induction is critical to ensure optimal output and a high market price. The
harvest season is generally planned to coincide with important ceremonial events, such as
Chinese New Year, Khmer New Year, and the Pchum Ben festival. However, the crop
requires a large amount of water for the flowers and fruits to grow. Therefore, only those who
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have access to water have the advantage in achieving a planned harvest period. The crop
yield varies according to the ages of the plant. For fully mature plants of seven to eight years,
the average yield is about 15 tonnes per hectare, and that is higher when the plants grow
older.
Value Chain Actors
(a) Input suppliers: With easy access to suppliers in Thailand through the border
checkpoint, there are many input suppliers with a wide array of imported inputs for
farmers to buy. Therefore, access to inputs is not a constraint for producers. With
years of experience and abundant growers, knowledge about input use or flower
induction hormones is ubiquitous. The seedlings are also available in towns.
(b) Longan producers: If they produce longans on a medium- to large-scale, farmers
generally sell their products to middlemen through lump-sum arrangements in which
the collectors evaluate the orchards and pay a lump-sum amount to the producers at an
agreed amount, while the labour cost for harvest is covered by the collectors. Some
small-scale producers sell longans directly to retailers in Phnom Penh or other
provinces.
(c) Middlemen: These intermediaries buy longan from farmers in bulk through lumpsum payments and sell the products to Thai traders at Phsar Prum checkpoint and/or
to retailers/wholesalers in Phnom Penh and other provinces. One of the large-scale
middlemen in Pailin is the Pailin Longan Product Agricultural Cooperative. The
Cooperative buys longan in bulk from members through collectors and exports it to
Thailand.
(d) Wholesalers/Retailers: These people buy the longan from the farmers or collectors
and sell it to local consumers.
Figure E-5: Value-chain mapping for longan
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According to the farmer survey, 95 percent of longan farmers sell their produce at the farm
gate with 90 percent of farmers having collectors/middlemen as the main buyers. About 50
percent of the farmers receive payments immediately after purchase, and 47 percent are paid
through multiple instalments when they buy the produce through lump-sum arrangements.
For the past three years, 86 percent of the producers reported that the price of longan had
been continuously decreasing. Therefore, the trend in the cultivation of the crop has stagnated
over the past few years.
Pailin Longan Product Agricultural Cooperative, one of the longan traders in the province,
plays a major role in trading and exporting longan to Thailand through Phsar Prum
checkpoint. Currently, the Cooperative comprises 233 members from Pailin, Battambang and
Banteay Meanchey, with a combined cultivation area of 2,900 ha. The yearly fresh longan
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production of the Cooperative is, on average, between 40,000 and 50,000 tonnes, half of
which, or about 20,000 to 25,000 tonnes, are exported to neighbouring Thailand. As stated by
the Cooperative, this amount constitutes about 50 percent of the total longan export per year.
Due to the border closure caused by the pandemic, the Cooperative - as well as other traders was unable to export the longan to Thailand. This caused the price to fall to only about
KHR1,000 to 1,500 per kilogram, which barely reached the break-even point. The price
ranges on which producers could reap a profit were KHR2,000 to 2,500 per kilogram. Before
the pandemic, farmers could make a profit on a price of KHR3,000 to 4,000 per kilogram.
SWOT analysis of longan
Strengths
- Non-seasonal
- Average soil requirements
- Modern fruit inducing technologies and
inputs are easily available
Opportunities
- Potential export to China
- New investments in processing/drying
facilities for export to China (2022)

Weaknesses
- High perishability
- High input costs
- Requirement for water consumption
Threats
- Too much dependence on buyers
from Thailand
- Shortage of irrigation water due to
climate change

Longan is good for its non-seasonality, and its average soil requirements for production.
Longan trees bear fruit with the use of fruit-inducing technologies (hormones). This allows
farmers to decide when to produce fruits in order to avoid over-supply or to conform to the
calendar of market demand. This crop does not require fertile soil and can produce good
yields from average soil. Nevertheless, longan production costs are high due to expenses
involved in inputs for fruit induction, and irrigation. Longans require water all year round, so
water sources are needed for the dry season.
Longan has the potential for export to China. New investment in processing/drying facilities
is underway for registration, and is expected to be formally completed in 2022 when the
sanitary and phytosanitary agreement between Cambodia and China is reached. Its drying
capacity is about 500 tonnes/day. It is expected that about 40,000 to 50,000 tonnes of GAP
certified longan will be exported per year. However, currently, the market for longans is too
dependent on Thailand. Therefore, the import ban by Thailand seriously affected the farmers.
Furthermore, since longan requires a considerable amount of water, the shortage of irrigation
water will be exacerbated by the effects of climate change in the future.
E6. Banana
Banana is a dominant crop in Thmar Bang district with two major banana varieties, namely
Lakatan (local yellow bananas) and Señorita (aromatic bananas). Banana plantations are
mainly family-scale (1-6 ha). Currently, there is high demand for both types of bananas in the
district.
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Figure E-6: Value chain mapping of bananas
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The channels through which bananas, grown in Thmar Bang district, are sold, are mainly
through middlemen. Almost 90 percent of farmers sell bananas to middlemen from various
provinces, including Takeo, Kampong Speu, Kampot, Koh Kong, Sihanoukville, Phnom
Penth, and so on. Some are wholesalers themselves, delivering the produce to various
retailers that have ongoing relationships with them. However, this form of trading involves
no written contract arrangement (60 percent), while the other 40 percent of the producers sell
their bananas through verbal contracts made over the phone, since they know each other or
have become regular customers.
Most farmers (80 percent) receive payments immediately after purchase. Almost all farmers
(95 percent) sell their bananas at the farm-gate to collectors from other provinces mentioned
above. These buyers make up about 56 percent, while buyers in Phnom Penh, especially
shops and supermarkets, account for 22 percent. Due to the COVID-19 pandemic giving rise
to lower market demand, the price of bananas has dropped by about KHR500 per bunch.
However, the producers still make some profit since they do not spend much on inputs and
the maintenance of the crop.
Previously, the local yellow banana was more popular than the Señorita variety. Currently,
however, the trend has been reversed since traders are looking for more Señorita bananas and
offer higher prices. Therefore, farmers have shifted towards the cultivation of more Señorita.
At current prices, Señorita bananas can command KHR2,000-2,200 per bunch, while local
yellow bananas can fetch only about KHR1,500-2,000. Another contributing factor is that
Señorita is a shorter period variety, which can be harvested twice each month, while the
yellow banana takes longer to harvest.
SWOT analysis of local bananas (Señorita and local yellow banana)
Strengths
- Good market price
- High market demand
- Many buyers/traders
- Short maturity
Opportunities
- Processing

Weaknesses
- Pests (worms)
- Only for domestic market
consumption
Threats
- Negative pressure price (excessive
expansion)

Banana has a good market price and demand for it is also high. There are many traders
competing to buy banana. As a short maturity crop, bananas even provide yield at the end of
the first year, and this helps the farmers’ financial flow. However, the occurrence of pests,
especially worms on banana stems, is challenging in the production. Bananas are supplied
only for domestic consumption except for those under production by companies. There is no
export for bananas from small-scale productions.
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The opportunity for banana is the potential for processing, while the major threat is negative
pressure on price. Bananas can be processed into such products such as banana chips, dried
bananas, and purée. Despite the opportunities, the price of bananas could fall given the
excessive expansion.
E7. Cool-climate Vegetables
The two major cool-climate vegetable crops grown in Mondul Kiri are cabbages and Chinese
cabbages. Their production volumes are almost the same. Other crops include carrots,
potatoes, onions, beetroots, and radishes. Production started several years ago, and has so far
remained largely concentrated in Sen Monorom, particularly in two communes - Sokdom and
Spean Meanchey.
Cool-climate vegetable production has captivated growers in Mondul Kiri during the past two
to three years in response to the domestic preference for locally-grown vegetables, notably
Mondul Kiri-grown cabbage and Chinese cabbage. Since these are highly sought-after
produce, the value-chain is almost linear with the major supply flowing to supermarkets,
shops or retailers in Phnom Penh, while some of the products are sold in town.
Besides Mondul Kiri, Osom commune of Veal Veng district, Pursat province, also has
potential for the production of cool-climate vegetables such as cabbages, Chinese cabbages,
carrots, potatoes, chilies, and radishes. There is a big farm in Osom commune that has been
growing several types of vegetables to supply demand from Chinese nationals in
Sihanoukville, especially from those linked to the casinos. Part of the produce has also been
supplied to markets in Phnom Penh. Currently, the total production area is about 10 ha. Major
vegetables include cabbages, Chinese cabbages, peas, long beans, eggplants, and cucumbers.
However, the farm business failed when Sihanoukville was affected by the restrictions on the
casino industry and the impact of COVID-19. In addition, cabbage is grown in the Promoay
commune of Veal Veng district. There is an expanding interest in growing vegetables there.
Value-Chain Actors
(a) Input suppliers: Since cool-climate vegetables are mainly concentrated in Sen
Monorom town, access to inputs is not a constraint for growers. Farmers can buy
fertilizers, seeds, and other farm materials from several input suppliers in town. Also,
Mondul Kiri shares a border with Vietnam, so farmers have easy access to vegetable
seeds from Vietnam or through pre-order with the local input suppliers. With support
from ASPIRE, net houses for vegetable production have been introduced. A company
called Tropicam also provides services in building net house for farmers in Mondul
Kiri. For cabbages, the most popular variety is K-K Cross (a hybrid cabbage)
imported from Japan.
(b) Vegetable farmers: Cool-climate vegetables - namely cabbage, Chinese cabbage,
cauliflower, Chinese kale, carrots, potatoes, onions, beetroots, and radishes – are
produced for supply to retailers in town and in Phnom Penh. Input suppliers have
reported that the increase in the supply of vegetable seeds means that the number of
growers has increased over the past two years. Some farmers have been grouped into
clusters supported by ASPIRE, while others are spread about, and supply the produce
to their respective buying partners. A vegetable cooperative head reported that there
are about 100 growers in Sen Monorom who are not members of the clusters or of the
Cooperative.
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(c) Middlemen: Vegetables are collected from farmers by middlemen who resell them to
retailers in town and/or in Phnom Penh. Since the cool-climate vegetables are highly
sought-after, and the volume is limited, the middlemen do not play an important role
in this value chain. Many shops/retailers go directly to producers to source their
supply.
(d) Retailers: These traders are in the market or high-end shops in Phnom Penh, and
include companies that buy the product from the farmers; they buy vegetables from
wholesalers, collectors, or producers and sell them on to consumers.
Figure E-7: Value-chain mapping of cool-climate vegetables in Mondul Kiri

The farmer survey revealed that 36 percent, 30 percent, and 20 percent, respectively, of
farmers cited their main buyers of cool-climate vegetables to be buying partners, middlemen,
and wholesalers. This trading involves written contract arrangements (30 percent), verbal
contracts (40 percent) and no contract (30 percent). This suggests that a big proportion of the
produce is channelled through formal arrangements in the form of written and verbal
contracts. Only about 15 percent of farmers sell vegetables at the farm-gate, while about 40
percent and 30 percent, respectively, sell their produce at collection points and in town
markets. Moreover, the price of the vegetables has not changed much during the past three
years as reported by about 60 percent of the producers.
Vegetable clusters/Agricultural Cooperatives: With support from ASPIRE, three vegetable
clusters were formed to promote collective sales. A Cooperative called Samaki Monorom
was also formed in 2019 to promote the collective business of vegetables. This Cooperative
has 38 members from four different communes. All grow cabbage and Chinese cabbage, and
about 25 percent also grow carrots. Moreover, about 70 percent of the producers are able to
grow vegetables from November to June to avoid damage that might be caused by too much
rain during the wet season - from July to October - while the other 30 percent are able to
grow year-round. The Cooperative has a collection and cleaning facility, which the members
can use to clean and pack their produce before selling it to their customers.
Most notably, since 2020, the Cooperative has had a contract with the Meas Baitang company
in Phnom Penh to supply the vegetables produced by its members at an average volume of
200 kg per day. This is a fixed price contract with variable amounts of supply. The company
helps with the design of cropping calendars to ensure a regular supply with different types of
vegetables, thus avoiding over- or short-supply. In this arrangement, the Cooperative is
responsible for collecting the produce from its members and sending it to the company on a
regular basis with payment settlement made every 15 days. The current land area for growing
vegetables for the above contract is 21 ha. However, three of the Cooperative members have
been selling their products to Tropicam because those farmers have bought net-houses from
the company.
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SWOT analysis of cool-climate vegetables
Strengths
- Preferential taste
- High demand
Opportunities
- High consumer preference (taste)
- Support from government and donors
(net-houses)

Weaknesses
- Too wet in the rainy season (not full
year-round supply)
Threats
- Imports from Vietnam

Cool-climate vegetables have a distinctive taste but their supply is not fully year-round. The
taste of cool-climate vegetables in Mondul Kiri is very much appreciated by local consumers.
Therefore, market demand for the crop is high. However, the wet conditions in the rainy
season cause damage to the vegetables, and therefore lead to a supply shortage.
The consumer base for cool-climate vegetables will expand, but this crop has to compete with
imports. With the potential of rising income, more consumers may turn their interest to coolclimate vegetables, and the demand will increase. However, the import of vegetables from
Vietnam is a threat that might negatively affect the price.
E8. Warm-climate Vegetables
Generally, two main seasons can be distinguished: the dry season from November to May
and the rainy season from May to October. Warm-climate vegetables follow this seasonal
pattern, and are produced in abundance in the early dry season (from December to February)
due to favourable climate conditions, the wet soil, and access to water for irrigation.
However, during this peak season of domestic production, there is an issue of over-supply
and falling prices since vegetables can be produced elsewhere, and there is also competition
from imported vegetables from Vietnam. Production is lower during the late dry season, i.e.,
from April to June, during which the weather is dry and hot with a shortage of water for crop
irrigation and a high incidence of pests and diseases. Furthermore, farmers face production
constraints in the wet season when there is too much rain and floods, making vegetable
production difficult especially in open fields.
Value Chain Actors
(a) Input suppliers: The role of input suppliers is to ensure the supply of chemical farm
inputs and seeds to farmers. Based on their trading volume, there are three main types
of input suppliers: (1) the agricultural input supplying companies/importers; (2)
provincial input depots, and (3) commune/village input depots. The agricultural input
supplying companies import large amounts of farm chemical inputs and supply these
to provincial input depots, or to their provincial branches, before passing them
through to commune/village input depots. The provincial depots are normally large in
size so that they can store and distribute the inputs to various input suppliers within
the province.
(b) Vegetable farmers: The production of vegetables for domestic consumption and
commercial purposes is conducted by the vegetable farmers. Three types of
vegetables are produced, namely: i) organic vegetables (Koh Peam Raing); ii) GAP
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certified vegetables (Prey Veng and Svay Rieng); and iii) vegetables without
certification.
(c) Middlemen: Vegetables are collected from various producers by middlemen, who
sell them to wholesalers in the province and in Phnom Penh. In the Koh Roka
commune in Peam Chor district, traders buy both GAP vegetables, and those that
have no certification, and sell them to wholesalers in Neak Loeng market and several
markets in Phnom Penh. In Svay Rieng province, the Svay Rieng Agricultural
Cooperative, famously known as SAC, is the main buyer of GAP standard vegetables
in the province.
(d) Wholesalers: Vegetables are bought from collectors/middlemen by wholesalers who
resell them to retailers.
(e) Retailers: The retailers are in the market or are high-end shops in Phnom Penh, and
include companies that buy the product from the farmers; they buy vegetables from
wholesalers, collectors, or producers and sell them to consumers.
Access to inputs
Producers of vegetables in Prey Veng and Svay Rieng have no constraints in accessing
inputs. The farmers in Koh Peam Raing village can buy inputs from Loek Dek district,
Kandal province, just by crossing the river by ferry or by going to Neak Loeung markets. A
wide range of inputs is generally available in their area or in town not far from their location.
The main issue is that the input costs have been increasing, especially during the COVID-19
pandemic, thus raising production costs.
GAP vegetables
Key informant interviews suggested that, besides organic production, the farmers grow
vegetables based on Good Agricultural Practices (GAP). A few projects, such as the
government-supported Boosting Food Production (BFP) and ASPIRE, have introduced and
trained farmers in GAP vegetable production. Currently, many farmers still apply the
techniques, and, even though they are not officially certified as GAP products, the producers
consider them to be GAP vegetables since they have followed the GAP guidelines. There are
a few channels through which the GAP vegetables are sold. First, they are supplied to a few
high-end agricultural produce shops in Phnom Penh, such as Leng Navatra, Agri-On, etc.
Second, the products are sold to wholesalers in wet markets through the middlemen. Finally,
they are sold to directly to retailers. In the second and final cases, the GAP vegetables are
indistinguishable from other vegetables and are offered at the same price.
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Figure E-8: Generic value-chain of warm-climate vegetables
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Svay Rieng Agricultural Cooperative (SAC) plays an important role for the vegetable market
in the province. SAC has an office address in Svay Chrum district, and was established in
2011 by a Japanese-funded project that helped with building establishments, market
networks, and cool truck provision. Currently, there are 327 members spreading across three
districts, namely Svay Chrum, Kampong Ror, and Svay Teab. They form a major network of
small-scale producers who regularly supply vegetables to the Cooperative. The products are
then supplied to several retailers in Phnom Penh, such as AEON Mall, Happy Farm, Carrot,
Sambo Market, Natural Garden, Lemon, and KOC.
SAC has more than 10 area collectors, chosen from its members, who buy the vegetables
from the farmers and supply them to the Cooperative every other day in a specific volume
based on the orders from its customers. Before the COVID outbreak, SAC also supplied
vegetables to casinos in Bavet. To preserve the vegetable quality, SAC has installed cool
storage in its transportation. It has written contracts with its customers, renewed every year,
notably with the AEON Malls. The price negotiation takes place every two weeks between
the SAC and buyers. SAC also owns two cool transportation trucks, one of which is used to
transport the vegetables to Phnom Penh and the other to Bavet.
Figure E-9: Value-chain of warm-climate vegetables in Svay Rieng through SAC
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There are, however, some challenges in the trading of the vegetables. As suggested by SAC,
these include: (i) a shortage of vegetable supply from August to Oct due to too much rain; (ii)
small landholdings among producers in Svay Rieng; (iii) late purchase orders by its
customers causing difficulties for collectors in buying, based on the ordered volume. That
said, the trend in vegetable cultivation is on the rise, while some of the rice fields are being
filled in to make way for vegetable production.
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SWOT analysis of GAP vegetables
Strength
- Regular buyers (SAC)
- Decent/stable price
- Increasing market demand
- Low competition
- Support from the government and
donors
Opportunities
- Consumer preference for safe
vegetables (economic growth and
rising income)
- Modern technologies are available

Weaknesses
- Farmers lack technical knowledge and
skills in GAP methods

Threats
- Market contraction in Bavet (due to
COVID-19).

GAP vegetables are a potential high-value crop due to their strengths of a good market and
support from government and donors. In contrast, a weakness of GAP vegetables is in the
lack of technical knowledge. The crop has regular buyers, such as SAC in Svay Rieng
province. The price of GAP vegetables is decent and stable, and is set out in the contract
between buyers and sellers. The production of GAP vegetables has been promoted. There is
much support from the government and donors to enhance practices and enlarge production.
However, farmers still lack technical knowledge about GAP methods, and need more handson training and follow-up on their application of these.
The expectation is that GAP will gain more opportunities in terms of consumer preference
and modern technologies. The consumer base of the vegetables will increase given the
preference and economic growth that will raise the incomes of consumers. Yet COVID-19
has affected the market for the vegetables. For example, the supply of GAP vegetables from
Svay Rieng province to Bavet was suspended amid the pandemic.
Organic vegetables
Organic vegetables in Koh Peam Raing village, Prey Veng province, are cultivated around
farmers’ homes, and supplied to the Khmer Organic Cooperative (KOC), a vegetable retailer
located in Phnom Penh. Since 2019, with technical support from this company, interested
farmers have been grouped into four clusters and provided with technical training about
organic vegetable production. Production procedures and quality assurance are usually
controlled by KOC to ensure that the products are produced strictly in accordance with the
organic guidelines. In addition, the technical expert from the company has provided
recommendations to farmers about the types of inputs to use on the vegetables to align with
the safety standards. To ensure an ongoing supply, the buyer enters into contracts with the
organic vegetable producers twice each year. With fixed contract arrangements relating to
price, quality and quantity, between the farmer groups and the company, production has
increased steadily. Currently there are 50 farmers producing organic vegetables within the
four clusters.
The organic cluster members sell their organic vegetables to KOC three times per week
(300kg/week) through the group leaders who are assigned as collectors by the company.
However, the supply from the clusters to KOC is still insufficient. Sometimes they can supply
less than 100 kg each time. From June to October, the supply volume to KOC fell to between
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100 kg to 200 kg per week due to challenges from pests, diseases, and heavy rain, which
caused major damage to the vegetables. However, production increased again between
November and July with peak supply from December to January, during which the supply
volume was between 700 kg and 1,000 kg each time.
KOC is currently diversifying its supply sources for organic vegetables to other provinces to
meet the market demand. According to KOC’s Strategic Business Development Manager, its
two shops in Phnom Penh procure about 30 percent of its organic vegetables from Koh Peam
Raing and the other 70 percent from its own 90 ha farm in Koh Kong, and from other
provinces. Besides retailing in its shops, KOC also supplies the product to some supermarkets
in the capital such as Makro Mall, Chip Mong Mall, and Lucky Supermarket.
Figure E-10: Value Chain of warm-climate vegetables in Prey Veng (Organic)
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SWOT analysis of organic vegetables
Strengths
- High price and regular buyer (KOC)
- Increasing market demand
- Low competition
- Support from the government and
donors
Opportunities
- Consumer preference for organic
vegetables (economic growth and
rising income)
- Modern technologies are available

Weaknesses
- High investment costs (net-house, and
so on)
- Require high care and maintenance
costs
- Labour-intensive
- Seasonality of supply
Threats
- Spillover of chemical substances
from farmers nearby
- Some farmers may quit organic
farming (labour, profit, and so on)

The SWOT for organic vegetables is similar to that of GAP vegetables. The key strength of
organic vegetables is the market, while their weakness is in the labour-intensive nature of the
production. But farmers growing organic vegetables receive a high price with regular buyers.
KOC is the main contract buyer of organic vegetables from Koh Peam Raing village, Peam
Chor district, Prey Veng province. Despite the strengths, the production of organic vegetables
requires intensive labour for maintenance to protect the vegetables from pest attacks, since
agro-chemicals are not allowed. Therefore, some households may drop organic cultivation
due to a lack of labour.
The threat to organic vegetables is the spillover of chemical substances from nearby farms
and a reduction in cultivation as farmers drop out. To reach the standard required for organic
products, organic farms have to be distant from other farms where chemicals are used. This is
to avoid the spill-over of chemical substances: cultivating organic vegetables in places where
standard vegetable farming surrounds them, is a great challenge. Due to the strict demands to
meet organic standards, farmers could quit this form of cultivation.
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E9. Logistical Arrangements
Road networks: The infrastructure plays a crucial role in the distribution of agricultural
commodities. The improvement in road networks has facilitated the expansion of trade
activities into the emerging areas. Most of the emerging areas studied for this report are now
accessible by paved roads that then connect with the main roads (the National Road network)
and eventually link up to Phnom Penh and other major markets in Cambodia, as well as to
border checkpoints for export.
Nonetheless, road access remains a huge barrier for some regions, such as Veal Veng
(Pursat), Thmar Bang (Koh Kong), Chhouk (Kampot), and Ou Raing (Mondul Kiri). These
regions are, of course, connected by improved laterite roads, which are reasonably good in
the dry season, but much more challenging in the rainy season. Such difficulties limit the
arrival of traders and reduce the farm-gate prices of produce. Furthermore, these laterite roads
are subject to floods. If the road is damaged in any way, this can result in chaos for farmers as
their produce will not reach the marketplace. The construction of National Road 10 is
ongoing. Once completed, it will present a major shift for farmers in the Osom region of Veal
Veng district (Pursat), in terms of easier transportation of agricultural inputs and outputs as
well as the arrival of more traders.
Figure E-11: Road access of the emerging areas

Source: KII-FGD (CPS, 2021)

The connectivity between the farm and the farmers’ residence areas poses difficulties for
nearly all of the emerging agricultural regions that were studied. Generally, they are
connected by poor-condition earthen roads, which are very muddy and slippery in the rainy
season. It is challenging and time-consuming for farmers to transport their produce from the
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farm to their home or collection points. As such, the farmers bear a higher cost and thus gain
lower profits.
Trade activities and competition: The improved access between the emerging areas and
their markets has encouraged the arrival of more buyers/traders. As shown in Figure E-12,
farmers have observed this trend. Although the roads are not fully responsible for attracting
these traders, they are a key factor. As in the case of warm-climate vegetables, the arrival of
more traders is more evident and attributed to the fact that the road connected to Peam Chor
district has been rehabilitated in the last few years. Difficult road access to its production
regions (such as Dak Dam (Oraing district) and Osom of Veal Veng district) is clearly a
factor that limits the arrival of traders. For longans, the export ban by Thailand was the main
reason behind the fact that there have been no new traders.
Figure E-12: Percentage of farmers reporting more buyers over the past three years
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Transport service: The movement of farm produce from the emerging areas has been well
supported by the availability of improved transportation services. In addition to the
contribution to the improvement in the land traffic in general, the paved and laterite roads are
also facilitating the participation of express buses and van services in particular, thanks to a
reduction in travel time. For example, produce can be delivered to Phnom Penh the next
morning if the buyers or consumers place their orders to the seller in Pechreada district
(Busra) by the afternoon. This is because the produce is sent in consignments via a night-shift
express van service. A large-scale farmer of durians also expressed her satisfaction with the
availability of the Capitol Bus Service in Samlout district. She was now able to consign a
large quantity of durians to her customers in Phnom Penh via this bus service: and she has
now even closed her distribution stall in Phnom Penh.
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Figure E-13: Percentage of farmers selling their produce directly to retailers and consumers
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Communications and payment technology: The logistical network is well supported by
modern communications technology and payment systems. The coverage of the internet and
phone service has improved. Social media applications, such as Facebook and Telegram,
have played an important role in facilitating communications between sellers and the buyers.
They can send photos and videos, and leave the messages, more easily. Furthermore, virtual
market interaction is well supported by the existence of modern payment methods, for
example, via money transfer outlets (such as Wing, eMoney, and TrueMoney) and digital
payment applications such as ABA accounts and ToanChet.

F. Economic Efficiency, Financial Viability and Competitiveness
Table F-1 below compares the crop economic analyses of six perennial crops. Warm-climate
and cool-climate vegetables are not included in this analysis, given their different nature as
short-term crops: a separate measure for cost-benefit analysis is used for these two crops.
Table F-1: Comparative crop economic analysis
Base Assumptions
Durian
15

Pepper
17

Avocado
20

Orange
15

Longan
20

Banana
7

1,954

2,697

965

1

Total life cycle (years)

2

Initial investment (US$/ha)

6,373

28,007

1,377

3

Annual operation cost (US$/ha)

4,820

3,117

438

584

1,473

540

4

Yield (ton/ha) *

8.9

6.7

7.7

19.3

9.5

10,200

Current Scenario (2021)
1

Price (KHR/kg) **

15,480

11,443

3,116

1,824

2,187

1,492

2

Sales Revenue [US$/ha]

23,060

18,090

4,801

6,749

4,228

3,261

3

Gross Income [US$/ha]

19,525

11,995

4,451

6,321

2,955

2,660

4

IRR (financing=12%, r=5%) [p.a]

24%

16%

23%

35%

16%

69%

Prospect Scenario (2022-2025)
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1

Lower

Higher

Higher

Higher

Higher

Lower

Price (KHR/kg) **

11,400

14,500

4,500

2,300

3,000

1,200

2

Sales Revenue [US$/ha]

15,120

22,923

6,933

8,510

6,936

2,623

3

Gross Income [US$/ha]

11,864

16,828

6,582

8,082

5,628

2,022

20%
18%
IRR (financing=12%, r=5%) [p.a]
Note: *tonnes/ha for all crops, except banana (bunches/ha)

26%

38%

20%

62%

4

** KHR/kg for all crops, except banana (KHR/bunch)
IRR: Internal Rate of Return
Source: Farmer survey and qualitative interviews, by CPS (2021)
Figure F-1: Annual gross income by crops (US$/ha)
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F1. Durian
Production: On average, a durian tree, produced from grafted seedlings, has a lifespan of 15
years. It could be longer or shorter depending on the agro-climatic conditions, degree of pest
attacks, and maintenance. It starts to bear fruits in the fourth year, but, as a common practice,
the farmers maintain the fruits only for harvest in the fifth year. The plant spacing varies
substantially from one place to another. The crop economic analysis model in this case builds
on an average of 138 trees per hectare.
Initial investment: Durian production is quite capital intensive. On average, it requires about
US$6,373 per hectare for the initial-year investment. Irrigation system setup is the main cost
item, accounting for 65 percent. The cost varies from one farmer to another. It is far less if
the farmer does not install a full irrigation system. Seedlings are the second major cost item,
accounting for 13 percent (one seedling = US$ 6.25). Other costs include materials, labour,
and other associated maintenance for the first year.
Maintenance costs: A full production cycle of durians is 15 years. On average, the annual
maintenance cost over the whole cycle is US$4,820 per hectare. Since durian is highly
threatened by pests/diseases, farmers who take intensive care of their plantations apply
pesticides once a week. Therefore, pesticide makes the largest contribution to the

118

maintenance cost, occupying a proportion of about 80 percent of the total. The other costs
include fertilisers and water pumping charges.
Crop yield: The yield of durians per unit of land use varies a lot as it is very much subject to
different spacing methods and levels of maintenance. The agro-climatic conditions are an
important factor for crop growth and, therefore, they influence the yield. From the farmers’
experiences, the average yield is about 64 kg/tree4 (or 8.9 tonnes/ha). A higher range may
reach as much as 100 kg/tree (or 14 tonnes/ha).
Market price: The farmers currently enjoy a decent market price. The average is
KHR15,480/kg. As the key informants reported, the larger-scale farmers enjoy a price
privilege. Their sizeable scales and outputs mean lower transaction costs for traders and,
therefore, they are willing to offer a higher price, which is 10-15 percent more.
Return on investment: As a high value crop, durians provide the highest nominal income as
well as the highest rate of return in relation to the other crops in this study. Taking into
account all the above assumptions, durian farmers can earn an annual gross income of
approximately US$19,525 per hectare. The earning is about 60 percent higher compared with
the gross income from the same unit of land used for pepper production. In terms of the rate
of return, durian production offers an annual IRR of 24 percent. As the current market price is
decent, and as production has soared in recent years, it is expected that the farmers may face
a lower price in the future. If the price decreases to KHR11,400/kg (or US$2.85/kg), a
prospect scenario would anticipate a reduced annual gross income of US$11,864 per hectare
while the annual IRR would decrease to 20 percent.
Table F-2: Durian economic analysis according to place
Samlout
(BBG)

Osom
(PST)

Thmar Da
(PST)

Thmar Bang
(KKG)

Sesan
(STG)

1

Number of trees per hectare

200

120

150

100

120

2

Initial investment (US$/ha)

6,760

6,260

6,448

6,135

6,260

3

Annual operation cost (US$/ha)

6,180

4,340

5,460

3,680

4,440

4

Yield per year (ton/ha)

11.5

9.5

8.3

8.4

6.9

1

Price (KHR/kg)

15,480

12,105

14,615

13,000

15,480

2

Sales Revenue [US$/ha]

32,508

21,063

22,288

19,933

19,505

3

Gross Income [US$/ha]
IRR (financing=12%, r=5%)
[p.a.]

27,976

17,880

18,284

17,235

16,249

26%

24%

23%

24%

23%

4

Source: Farmer survey and qualitative interviews, by CPS (2021)

Durian farmers in the study are grouped into five locations of residence: 1) Samlout district in
Battambang; 2) Osom commune; and 3) Thmar Da commune of Veal Veng district (Pursat);
4) Thmar Bang district of Koh Kong; and 5) Stung Treng province. The most common
variety cultivated in these places is Mann Thorng. The farming practice (in terms of plant
spacing) varies from one area to another. In Samlout district, farmers plant 200 durian trees
per a hectare, in Osom commune and Stung Treng province, 120 trees, in Thmar Da, 150
trees, and in Thmar Bang, 100 trees per hectare. The agro-climatic conditions and soil types
4

This takes into account the crop damage, which is 10-15 percent.
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of the areas also provide different levels of growth and yields. Table F-2 shows the variances
in durian economic analysis among these five locations.
Samlout district is a well-known for durian plantations in Cambodia. It has a favourable
climate and soil conditions for this crop, which allow the growth of durians here to be the
best compared with the other places. Generally, farmers in Samlout have considerable
experience in durian cultivation. The practice of plant-spacing there is 200 trees/ha (7m x
7m). Farmers spend about US$6,760 for the initial investment (the first year) and US$6,180
for annual operation per hectare. With these practices, Samlout farmers can achieve a durian
yield of 11.5 tonnes/ha. The price of durian in Samlout district is KHR15,480/kg, which is
KHR3,000/kg higher than that of Osom commune. On average, durian farmers here earn the
highest annual gross income of US$27,976 per hectare. From the measure of IRR, durians
provide a rate of return of 26 percent per annum.
Osom commune, Veal Veng district, Pursat province, is one of the areas with potential for
durian cultivation given its climatic conditions and fertile soil. Farmers in Osom commune
plant 120 durian trees per hectare, and, as a result of this practice of plant-spacing, the initial
investment is US$6,260 and the annual maintenance cost is US$4,340. Durians in Osom
provide an average annual yield of 9.5 tonnes per hectare. Relative to the other places, Osom
commune receives the lowest farm-gate price of KHR12,105/kg. That makes the average
annual gross income US$17,880 per hectare. The wider plant-spacing allows the yield per
tree to be higher and the annual gross income per tree is US$150. The rate of return is 24
percent per annum.
In Thmar Da commune (Veal Veng district, Pursat province), the farmers plant 150 durian
trees per hectare. They spend about US$6,448 on the initial investment and US$5,460 on
annual maintenance for one hectare. The durian plantations produce an output of 8.3
tonnes/ha. Farmers in Thmar Da commune receives a farm-gate price of KHR14,615/kg and
earn an annual gross income of US$18,284/ha. From the measure of IRR, durian in Thmar Da
provides a 23 percent rate of return per annum.
Thmar Bang district of Koh Kong has a favourable climate and fertile soil. Farmers in the
district practice plant-spacing at 100 trees/ha (10m x 10m). With this number of trees,
farmers’ initial investment is about US$6,135 and the annual maintenance cost is US$3,680
per hectare. The average annual yield farmers receive is around 8.4 tonnes/ha. The average
farm-gate price in Thmar Bang is KHR13,000/kg, which is about KHR1,500/kg lower than
that of Thmar Da commune. Farmers earn an average annual gross income of US$17,235 per
hectare. Farmers in Thmar Bang achieve a rate of return of 24 percent per annum.
Sesan district of Stung Treng province has experienced a noticeable expansion in durian
plantations in the last four to five years. Generally, farmers plant 120 trees on an area of one
hectare, and spend approximately US$6,260 as the initial investment in their durian farm. The
average annual operation cost is US$4,440 per hectare. Under the average climatic
conditions, soil types of Stung Treng, and the level of maintenance, farmers may receive only
6.9 tonnes of durian per hectare per year. However, farmers receive the advantage of higher
prices - the same as their counterparts in Samlout district (KHR15,480/kg) due to the early
harvest in May. The average annual gross income is US$16,249 with an IRR of 23 percent
per annum.
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With various practices, climatic conditions, and soil types from one place to another, durian
growth is at different levels. According to field observations, Samlout district, and
specifically Samlout and Soung communes, are endowed with the most favourable conditions
for durian cultivation. The level of durian growth there is highest compared with the other
places. The growth of durian in Osom and Thmar Bang is about 10 percent lower than it is in
Samlout. In Thmar Da and Stung Treng, durian health is weaker due to pest attacks and soil
that is less fertile.
The practices of durian plantation are different. Farmers in Samlout plant a higher number of
trees per hectare (200 trees/ha) compared with the other places, while farmers in Thmar Bang
have only 100 trees on the same area. Due to the higher number of trees per hectare, and
maintenance level in Samlout, the expenses incurred in durian farming are also higher.
Farmers in Samlout spend about US$6,180 on annual maintenance costs, which is 42 and 68
percent higher, respectively, than those in Osom and Thmar Bang.
Output is subject to the number of trees per hectare, levels of maintenance, and soil fertility.
The output of durian in Samlout is 11.5 tonnes per hectare - 2 tonnes higher than it is in
Osom where farmers plant only 120 trees/ha. In Stung Treng, where farmers also plant 120
trees per hectare, they receive the lowest durian output of 6.9 tonnes compared with the other
areas: this amount is 2.5 tonnes lower than it is in Osom commune because of the lower soil
fertility, climatic conditions, and high susceptibility to pest attacks.
Prices of durian vary from one place to another. On average Samlout and Stung Treng receive
the highest price for their durian at KHR15,480/kg. These higher prices reflect the early
harvest in these two locations (no competition). In addition to sales to middlemen, many
farmers in these areas also sell their produce directly to retailers and consumers. Also, good
access to transportation, such as express buses and vans, has benefited the price. In contrast,
farmers in Osom commune receive the lowest prices owing to the bad road conditions for
transportation. However, road construction is underway.
Regarding the return on investment, farmers in Samlout district earn the highest gross income
of US$27,976/ha since they receive the highest output and prices compared with their
counterparts in other locations. In Osom, farmers produce higher yields of durian than their
counterparts do in the other three areas (Thmar Da and Thmar Bang, and Sesan), but the
gross income they receive is similar to those in the other four places, due to the lower price,
and the pressure imposed by long distances and difficult road access. The IRR in these four
places is 23-24 percent per annum. This is 2-3 percentage points lower than is the case in
Samlout district.
F2. Pepper
Production: The farmers have tried different methods of spacing in growing pepper. In this
crop economic analysis model, a mode practice using 2,000 poles per hectare is applied
although many farmers also try 2,200 poles or even up to 2,500 poles per hectare in some
cases. The life cycle of pepper could be as long as 20 years, but it varies across places and is
very much dependent on the level of maintenance, too. This model makes the assumption of
17 years. The premature period is only one year, and the farmers start to collect the harvest in
the second year, although the yield is limited.
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Initial investment: Pepper production is very capital-intensive compared with all the other
crops in this study. On average, it requires about US$28,007 per hectare for the initial year’s
investment. The major cost items include poles5 (20 percent), seedlings6 (22 percent), roof
covers (15 percent), and irrigation system (14 percent). Other costs include land preparation,
labour, other materials, and first-year maintenance. A small-scale plantation generally costs
less as the farmers rely on family labour and can also save from less costly capital
expenditure, such as the purchase of an irrigation system.
Maintenance costs: Pepper is a crop that requires intensive care. The farmer, on average,
faces an annual maintenance cost of US$3,117 per hectare. Irrigation, pest management, and
labour are the main cost items in maintenance, and, in addition, pepper requires heavy labour
during harvesting, which costs about US$3,300 per hectare.
Crop yield: From the farmer survey, the average yield is 6.7 tonnes per hectare, although the
yield varies widely between farmers in practice, and is highly dependent on the level of
maintenance. As pepper is particularly susceptible to pests and drought, proper maintenance
is a key factor in the amount of yield which could be as low as 3.9 tonnes per hectare if only a
low level of maintenance is applied. In contrast, the yield could reach as much as 10 tonnes
per hectare under a high-care scenario.
Market price: Pepper farmers have suffered severely from the price crisis in recent years. The
price hit the lowest on record of about KHR7,000/kg in 2018, although it has rebounded in
more recent times. As reported by the farmers, the price is now KHR11,443/kg (US$2.86) on
average.
Return on investment: A recent price development has offered pepper farmers an opportunity
to earn income. Factoring all the above assumptions into account, pepper can provide an
annual gross income of approximately US$11,995 per hectare (price: KHR11,443/kg).
Although not as much compared with the income from durians, this level of income is high in
terms of return per land use unit. In relation to other crops, the rate of return for pepper in the
IRR measure is 16 percent per annum. As the price has been recovering from KHR7,000/kg,
the current figure may hold or increase a little more: if there is a slight increase to
KHR14,500/kg, this would offer the prospect of an increase in annual gross income to
US$16,828 per hectare, while the IRR measure should rise to 18 percent per annum.
Table F-3: Comparative crop economic analysis by levels of maintenance

High-Case

Mid-Case

Low-Case

30,618

25,396

18,056

3,500

2,733

1,600

7.8

5.6

3.9

1 Price (KHR/kg)

11,443

11,443

11,443

2 Sales Revenue [US$/ha]

21,035

15,145

10,433

3 Gross Income [US$/ha]

14,064

9,926

7,104

1 Initial investment (US$/ha)
2 Annual operation cost (US$/ha)
3 Yield per year (ton/ha)

5
6

One pole = US$2.5
Three pieces of seedling per pole, and the price of one piece of seedling = US$1.
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4 IRR (financing=12%, r=5%) [p.a]

16%

15%

15%

Source: Farmer survey and qualitative interviews, by CPS (2021)

Farmers apply various practices in their pepper cultivation. The levels of maintenance vary
from one farmer to another depending on their capital, technical knowledge, and incentives.
The level of maintenance affects the yield, and, eventually, the economic viability of pepper
(Table F-3). The study analyses the economic performance of pepper under three levels of
maintenance: high, mid, and low. The prices in all cases are the same - at KHR11,443/kg of
dry pepper.
High-case (high maintenance): For a hectare of pepper cultivation, farmers spend about
US$30,618 as the initial investment and US$3,500 for annual maintenance. The maintenance
expense is 28 percent above that in the mid-case, if there is a high level of maintenance.
However, farmers in the high-care case will receive a higher yield (7.8 tonnes/ha) and
consequently a higher annual gross income (US$14,064/ha). This income is 42 percent higher
than that it is in the mid-case scenario, or roughly twice as much compared with the low-case
one. Nonetheless, the IRR of the high-case is not significantly above that of the mid- and
low-case scenarios, at around 16 percent per annum.
Mid-case (medium maintenance): In the mid-case scenario (a medium level of maintenance),
farmers spend about US$25,396/ha for the initial development (first year) and US$2,733/ha
for annual maintenance thereafter. In return, farmers can achieve an average yield of 5.6
tonnes per hectare (2.2 tonnes lower than high-case and 1.8 tonnes higher than the low-case).
The annual gross income for the mid-case scenario is US$9,926 per hectare. This is 40
percent higher than it is in the low-maintenance case. However, the IRR of the mid-case and
the low-case is the same, at 15 percent.
Low-case (low maintenance): Some farmers do not take proper care of their pepper farms due
to a lack of capital and technical knowledge, and also partly due to low motivation as a result
of the price drop. Farmers spend about US$18,056/ha to develop a hectare of pepper
plantation. The annual maintenance cost is US$1,600/ha, which is 40 percent lower than that
in the mid-case. Due to the low maintenance, the pepper yield can be as low as 3.9 tonnes per
hectare, and, as a result, the farmer earns an average gross income of US$7,104/ha per
hectare, which is about 30 percent lower compared with mid-case maintenance.
F3. Avocado
Production: Avocado is a popular crop cultivated in the high elevation areas including
Mondul Kiri and Veal Veng district of Pursat province. In the avocado plantations, famers
from all areas in the study generally cultivate about 170 trees per hectare. Regarding the
avocado variety, farmers in the past were not much aware of the varieties that were in high
market demand. They usually grew avocados from seeds that were selected from the mother
plants that had a good taste. The trees grown from seeds can live up to 20 years or more. On
the other hand, nowadays, avocado farmers, especially in Mondul Kiri, are turning to the use
of modern varieties that meet market demand. To ensure pure varieties, farmers need to buy
grafted seedlings for their cultivation. The life-cycle of avocado grown from these seedlings
is shorter - at about 15 years.

123

Initial investment: To develop an avocado farm, the producers need about US$1,377 per
hectare. The largest share of this amount relates to the setting up of the irrigation system (57
percent) and seedlings (31 percent). The other costs cover herbicides, maintenance, and
labour. Farmers who cannot afford this level of investment can reduce the cost by excluding
the irrigation system, but, in such cases, they have to water the plants manually during the dry
season. Without an irrigation system, the initial cost is only US$595 per hectare.
Maintenance costs: Avocado plantations do not require high maintenance costs since this
crop is mostly grown on fertile soil and exists with a small incidence of pests. On average,
the annual maintenance cost is US$438 per hectare. This cost is from weeding, pesticides,
irrigation, and labour.
Crop yield: Avocados produce fruit at the age of five years. On average, the yield of avocado
is 52 kg/tree (8.8 tonnes/ha). In the first year of the harvest, it provides about 10 kg/tree (1.7
tonnes/ha) and keeps increasing to 70-80 kg/tree (11–13 tonnes/ha) at the age of more than 10
years. The outputs of avocado can vary depending on the soil fertility, climatic conditions,
and maintenance. For example, some farms in Mondul Kiri that have fertile soil, suitable
climate conditions, and who take good care of their avocado crop, can produce up to 100
kg/tree. However, the yield of avocado trees will start to decline when they reach the age of
nearly 20 years.
Market price: Avocados are offered for local consumption. The current price from the farms
to middlemen is, on average, KHR3,116 per kg. Farmers in Oraing district receive a price of
KHR4,100/kg which is higher than that in Osom commune – which is at KHR3,400/kg. The
average price of direct sales from farmers to retailers and consumers is about KHR3,800 per
kg. Given the increase in awareness about varieties, consumer preferences, and better
infrastructure, the price may rise to KHR6000/kg in the longer-term of five to 10 years.
Farmers need to produce avocado to match the varieties that are in demand on the market,
otherwise they cannot compete with imports.
Return on investment: Avocado plantations offer a good income for farmers. At the current
price of this fruit, farmers receive an annual gross income of about US$5,146 per hectare.
According to the IRR measure, the annual return on avocado is 24 percent. With the prospect
of a price increase to KHR6,000/kg, the annual return will be US$10,232 per hectare. The
IRR in this high-price scenario will increase to 28 percent per annum.
F4. Orange
Production: On average, oranges from grafted seedlings have a productive life cycle of 15
years: pest attacks and maintenance are the key factors affecting this lifespan. As a common
practice, farmers grow 400 trees per hectare. The premature period lasts for three years. So,
the farmers collect their first harvest in the fourth year.
Initial investment: Orange production requires a relatively higher capital investment for
plantation development in the first year, on acquiring the grafted seedlings and setting up
irrigation. On average, the initial investment costs US$1,954 per hectare. This sum could be
much higher for some farmers if they were to invest more seriously in their irrigation system.
The cost of each seedling is around KHR6,000, and other expenses include land preparation,
materials, labour, irrigation, and maintenance for the first year.
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Maintenance costs: The orange tree is quite prone to diseases and pest attacks. As such, it
requires a high level of care. However, farmers do not yet have the right measures to address
these challenges, although they have faced the same issues over many years of experience in
growing oranges. Therefore, the farmers generally neglect these problems, and do not spend
as much on maintenance, except on irrigating their farms during the dry season. In this
regard, the average maintenance cost is US$584 per hectare each year.
Crop yield: In practice, farmers and traders measure their sales transactions in traditional
units (plones), but these can be converted into metric measures, in which 1 phlone is equal to
approximately 7.5 kg. The orange provides an average yield of 19.3 tonnes/ha (or 48 kg/tree).
Market price: The market price for oranges has been stable as this product is in high demand
for domestic consumption. However, the farmers reported some price decreases resulting
from the COVID-19 pandemic. During the survey, the farmers reported an average price of
KHR1,824/kg, although the price may increase to around KHR2,300/kg in the short-tomedium term.
Return on investment: With a decent yield and price, oranges can provide a reasonable level
of income for farmers. Taking into account all the cost and benefit factors over the years, a
farmer may earn an annual gross income of US$6,321 from a hectare of orange production.
Relatively, that is about twice the earnings from banana production. In IRR terms, this level
of gross income corresponds to an annual return rate of 35 percent. The anticipated price rise
could increase the annual gross income to US$8,082 per hectare, while the corresponding
IRR would also increase to 38 percent per annum.
F5. Longan
Production: Generally, the farmers grow 150 longan trees per hectare although some apply
shorter spacing. Longans have a lifecycle of 20 years on average. It takes four years for the
longan tree to be mature and bear fruits, and, consequently, the farmers collect their first
harvest in year five.
Initial investment: Longan production does not require so much capital investment for the
first year. On average, initial development costs US$2,697 per hectare, and the farmer pays
KHR3,500 for one piece of seedling. Because longans require water in the dry season, the
farmer also needs to set up an irrigation system which, on average, costs US$1,237 per
hectare. Other costs include land preparation and planting.
Maintenance costs: The longan tree itself is not susceptible to diseases, but significant
spending on hormones is required to trigger the fruiting process. In addition, more
maintenance is needed during the flowering and fruiting stage. Pesticides constitute a further
expense. Consequently, the maintenance costs for longans are quite high, reaching an average
of US$1,473 per hectare.
Crop yield: The longan provides an average yield of 9.5 tonnes per hectare (or 63 kg per
tree). The yield is as low as 3-5 tonnes per hectare during the early years of harvest, while the
peak harvest can reach as much as 12 tonnes per hectare. From year 15, the yield starts to
decline. Similar to other crops, the yield is very much subject to the level of maintenance.
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Market price: Longan farmers have suffered severely from the current price crisis, which is
now as low as KHR2,187/kg. This represents a decrease of 27 percent from the average in 2020
of KHR3,000/kg. There is no sign of a price recovery yet.
Return on investment: The current price crisis has placed longan farmers in jeopardy. Many
farmers reported losses, while some could, at most, generate a very minimal income.
Factoring all the above assumptions into the equation, longan can generate a positive annual
gross income of approximately US$2,955 per hectare (at a price of: KHR2,187/kg). This
level of income is pretty low compared with that of other crops in terms of the IRR measures
(16 percent per annum). However, the price may rebound in the medium-term. Should it
return to its pre-crisis level (KHR3,000/kg), the annual gross income would rise to
US$5,628/ha, and the rate-of-return in terms of the IRR measure to 20 percent per annum.
F6. Lakatan Banana
Production: Similar to other varieties, Lakatan banana has an average lifecycle of seven years
for full production. In practice, farmers grow 850 banana trees per hectare in respect of the
initial planting. Banana will then produce more shoots in the following year, but, as a good
practice, the farmers keep only two shoots for each-year production. Farmers can collect
harvests from the second year from 1,700 trees each year.
Initial investment: Banana production requires relatively little capital investment during the
initial year. On a small-scale family-production basis, many farmers mainly rely on family
labour. For the purpose of comparing economic analyses, the costs associated with labour and
seedlings are factored into the equation. In this regard, the initial investment for banana
plantation development is, on average, US$965 per hectare. The main cost items are land
preparation, seedlings, and planting. Banana does not need an irrigation system for the dry
season, especially in highland regions, such as Thmar Bang (Koh Kong) or Osom (Pursat),
where the levels of rainfalls are high.
Maintenance costs: Banana trees are generally healthy and are not difficult to maintain. As
such, the farmers do not spend much on maintenance. Costs are usually allocated to
agricultural materials, pesticides, and labour. All of these together account for, on average,
US$540 per hectare each year.
Crop yield: In market transactions, traders and farmers do not strike deals in terms of the
banana yield or outputs in metric measurements such as kilograms, but on the basis of
bunches. On the basis of an average yield of six bunches per tree, banana production
generally provides an average yield of 10,200 bunches each year from the second year
onwards.
Market price: The market price has been stable over the past few years. On average, the
farmers get KHR1,492/kg for a bunch of banana fruits. The market signal indicates a
weakening demand for the Lakatan variety of banana, and farmers have shifted their
production from Lakatan to the Señorita variety. According to farmers, that latter variety also
has other advantages: it is easier to grow and maintain; provides higher yields; and
commands higher prices. Consequently, it is anticipated that the market price of Lakatan
banana will decline in the coming years.

126

Return on investment: At the current price of KHR1,492/kg, Lakatan banana can generate an
annual gross income of US$2,660 per hectare. This level of earnings corresponds to an
annual rate of return of 69 percent according to the IRR measure. Such a high IRR is justified
by the low capital requirements for the initial investment in the product, as well as the low
maintenance costs throughout its lifecycle. As the price may decrease in the future, the
analysis foresees a reduction in the annual gross income to US$2,022 per hectare, if the price
goes down to KHR1,200/bunch. On that basis, the corresponding IRR will be reduced to 62
percent per annum.
F7. Cool-climate Vegetables
Table F-4 below illustrates a comparative economic analysis of the cool- and warm-climate
vegetable production in two scenarios: low and mid. The market price is the key factor
influencing both scenarios. The low scenario is particularly based on the lowest price farmers
have received, while the mid scenario is in based on the mode price that farmers have mostly
received.
Table F-4: Comparative cost and benefit analysis of vegetable production
Cool-climate vegetables
(per hectare)
1

Low Case

Mid Case

Low Case

Mid Case

$6,125

$6,891

$3,333

$4,000

6,125

6,125

8,889

8,889

KHR 4,000

KHR 4,500

KHR 1,500

KHR 1,800

Sales Revenue
Yield (kg/ha)
Market price per kg

Warm-climate vegetables

2

Costs/Expenditure

$1,491

$1,491

$1,183

$1,183

3

Gross Profit

$4,634

$5,400

$2,151

$2,818

4

Gross Margin (% of sales)

76

78

65

70

5

BCR

4.1

4.6

2.8

3.4

Note: Gross margin = Gross income / Sales revenue; BCR = Benefit-Cost Ratio
Source: Farmer survey and qualitative interviews, by CPS (2021)

In the ‘low’ scenario, cool-climate vegetable production provides an average yield of 6,125
kg/ha. Taking into account the lowest price that farmers were paid, they can earn a total sales
revenue of US$6,125/ha. Against the backdrop of corresponding average production costs of
US$1,491/ha, the farmers make a gross income of around US$4,634/ha. In relative terms, the
cool-climate vegetable production offers a gross margin of 76 percent or a BCR of 4.1 per
production cycle.
In the ‘mid’ scenario, the 13 percent higher market price (mode price = KHR4,500/kg)
pushes the sales revenue and gross income to US$6,891/ha and US$5,400/ha, respectively,
and eventually increases the gross margin to 78 percent and BCR up to 4.6 (a one-dollar
investment generates the total benefit of US$4.6 in return).
F8. Warm-climate Vegetables
Overall, the warm-climate vegetables produce a higher yield compared with the cool-climate
ones. From the sample survey, the yield of warm-climate vegetables is 8,889 kg/ha, which is
roughly 45 percent higher than that of the cool-climate ones. However, it is important to note
that such a comparison is very much biased by the fact that warm-climate vegetable
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production is more dominated by fruit vegetables, which are heavier in nature. The farmers of
warm-climate vegetables also bear a lower cost compared with the cool-climate ones.
Despite its higher yields and lower costs, warm-climate vegetable production does not
perform as well as cool-climate vegetables, because of sales revenues, gross income, gross
margin, and BCR. The market price is the main driver of these differences.
In a ‘low’ scenario, the farmers of warm-climate vegetables can earn sales revenue of
US$3,333/ha from the lowest price they receive (KHR1,500/kg). As costs are about
US$1,183/ha, the farmers therefore achieve a gross income of US$2,151/ha, which is roughly
54 percent less compared with the gross income from cool-climate vegetables. At this level of
earnings, warm-climate vegetable production generates a gross margin of 65 percent or a
BCR of 2.8 (a one-dollar investment generates a total benefit of US$2.5 in return).
In a ‘mid’ scenario, the mode price of KHR1,800/kg pushes the sales revenue and gross
income to US$4,000/ha and US$2,818/ha, respectively, and eventually increases the gross
margin to 70 percent and BCR up to 3.4 (a one-dollar investment generates a total benefit of
US$2.5 in return).

G. Conclusion and Policy Implications
In response to market demand, and building on the agro-climatic conditions of soil and
weather, farmers have started to expand the cultivation of various high-value crops. These
crops are mostly perennial horticultural crops such as durians, peppers, avocados, coffee,
oranges, longans, and bananas. The cultivation of cool-climate vegetables, such as cabbages
and Chinese cabbages, have been significantly expanded in order to supply rising local
demand, especially among consumers in Phnom Penh. The production trend in warm-climate
vegetables, particularly in organic and ‘safe’ vegetables, has also been increasing. The
cultivation expansion of these crops is mainly driven by rising demand from local markets.
The cultivation of high-value crops is largely concentrated in several regions - considered as
‘emerging areas’ – where, over the past 10 years of so, people have substantially expanded
their cultivation into newly cleared lands. These emerging areas are mostly located in Mondul
Kiri, Ratanak Kiri, Pursat, Koh Kong, and Battambang. Both the soil fertility and climatic
conditions in the emerging areas of these provinces are much more favourable for the
cultivation of various high-value horticulture crops. Kampot and Stung Treng have a lesser
extent of available land, as well as a less fertile soil, but they are fairly suitable for coconuts
(Kampot) and durians (Stung Treng). Given their proximity to the consumption base in
Phnom Penh, Prey Veng and Svay Rieng have a good potential for increasing the production
and supply of organic and safe warm-climate vegetables.
The scale of the existing production of high-value crops in these emerging areas is already
substantial and there are ample opportunities for that cultivation to be further expanded. As
reported by the farmers and key informants in this report, there are still sizeable land areas
that can be used for, or turned into the cultivation of high-value crops. Given the availability
and good quality of land, these emerging areas have been a significant destination of inmigration and land acquisition. New people have come and invested in crop cultivation,
while the permanent local residents have also expended their cultivation areas. As the survey
reveals, 20 percent of the farmers were planning, in the following year, to increase the
cultivation of the high-value crops that they were already growing on their existing farms.
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The selected crops have generated high profitability and income for farmers. As the financial
analysis shows, production of these potential crops has generated a gross income of between
US$5,000 and US$20,000 per hectare per annum, which is considerably higher than other
dominant crops such as rice, cassava, mango and cashew, which generally yield between
US$500 and US$2,000 per hectare per year.
The existing markets are already working competitively. Middlemen are the main channel
linking farmers to markets, and there are many of them competing in the open market and
offering good prices to farmers. The prevalence of written purchase agreements between
farmers and middlemen is significantly high for certain crops, such as longans, oranges, and
cool-climate vegetables. The practice of verbal contract is quite common across all crops.
Besides middlemen, the farmers generally have wider access for selling their produce directly
to wholesalers, retailers, and consumers.
The farmers have greatly benefited from the improved logistical network and payment
technology. There is now the good coverage of a paved road network, which is connecting
the production regions to the National Road system and, ultimately, to the consumer base in
Phnom Penh and other major provincial capitals. These road networks are accompanied by
the availability of a transport system, such as express bus and van services. These road and
transport systems have greatly facilitated the movement of farm produce to the destination
markets. Strong coverage of the internet and phone services, as well as payment methods,
such as money transfer outlets and digital payment, has substantially encouraged direct sales
between farmers and final consumers. For example, 50-80 percent of the farmers reported
that they sell their produce directly to final consumers.
Nonetheless, the farmers have still encountered a number of critical challenges that require
further support and coordination. Key challenges include:
•

Farming techniques: Farmers generally lack the technical knowledge about how to
best grow their crops. Mostly they have tried to cultivate by themselves without any
training or previous experience. This is a new venture for them, and they learn-bydoing. Otherwise, they have learned farming techniques from their friends or
neighbours, and others have followed the experiences of their parents or relatives. All
these reinforce the fact that the cultivation of these crops is a rather new phenomenon
in the emerging areas, where the coverage of extension services and technical support
from relevant government agencies, development partners, and NGOs has been
limited.

•

Seeds/seedlings: Access to improved seedlings is critical for farmers, and is especially
important for all perennials. Seedling varieties are a key factor determining return on
investment. As soon as a variety is not in demand among consumers, it is hardly
marketable and the price is very low. For durians, farmers are generally aware of
marketable durian varieties such as Mann Thorng, but many cannot distinguish
between varieties. Therefore, they mostly rely on advice from the seedling depo. For
avocados, smallholder farmers mostly rely on their preserved seeds. Orange farmers
have faced a hard time in acquiring improved seedlings that are more resilient to pests
and diseases.
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•

Disease/pest control: Among all other challenges in the production cycle, the farmers
of all crops rated disease/pest control as their foremost challenge. It has become even
more critical for durians, peppers, and oranges, and farmers can easily fail if they do
not take proper care of their crops.

•

Irrigation: Expansion of agricultural production and climate change have been the key
drivers of water scarcity. Many farmers have faced insufficient water supplies from
the major sources of irrigation such as rivers, creeks, ponds, and borewells. Some
farmers already reported that their borewells dry up for a few months each year.
Water scarcity is more pronounced for the production of longans, peppers, oranges,
avocados, and durians. Moreover, the farmers expressed serious concerns about water
shortages in the future.

•

Fertility degradation: The production areas covered by this study are endowed with
good soil quality, which is rich in the nutrients necessary for the production of highvalue crops. Nonetheless, they have observed a significant erosion in soil fertility over
the past five to 10 years. This raises particular concerns about the relevance and
sustainability of crop production in the long-run.

•

Road access: This particular issue can be viewed on two levels: i) road networks
connecting the production areas to major markets; and ii) roads that connect the farms
to collection points. There have been significant improvements in road networks
recently into these frontier agricultural production areas. This has improved
connectivity and therefore facilitated the flow of farm produce to the final markets.
Nonetheless, it remains a critical challenge for certain districts, for instance, Thmar
Bang, Veal Veng (Osom), Chhouk, and Oraing. These locations are connected to
laterite roads, which make access much harder in the rainy season. Should the roads
be disrupted by floods, these will have a major adverse impact on farm outputs. This
difficult road access has exerted a downward pressure on farm-gate prices.
Furthermore, roads connecting the farms to the collection points act as a constraint for
farmers across all of the emerging areas, except in the vegetable production regions.
The roads are muddy and slippery.

•

Target markets: This issue is relevant only to the Lakatan banana. All the other crops
have comfortably found their markets. However, the local variety of Lakatan banana
(a yellow, sweet banana) is not yet widely known although local authorities and
agricultural officials appreciate their taste and take pride in this as a local variety.

Key Areas of Recommendations for Policy Implications
In order to help to address all of these challenges, as well as other related factors, the study
points to some areas as general recommendations for further policy consideration or
programme intervention. These include:
1. Supporting seed/seedling development and market. Such an intervention could
consider the following four dimensions, and those involved are urged to:
§ Promote awareness about marketable varieties of seeds/seedlings as well as the
most suitable agro-climatic conditions so that farmers can choose the ones that
are most appropriate for their farms;
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§

§
§

Ensure the availability of quality seeds/seedlings in the markets. This can be done
through promoting competition between the suppliers of seeds/seedlings who are
private enterprises, and by enforcing quality control overseen by the competent
authorities (MAFF/PDAFF);
Support the development of seeds/seedlings that will be suited to the local agroclimatic conditions, and that are more resilient to climate change as well as to
pests and diseases. This is particularly needed for orange cultivation;
Encourage the provision of affordable grafting services by private enterprises.
This may require public investment to first provide skill development.

2. Promoting the dissemination and adoption of proper farming techniques.
Farming techniques play an important role. Proper practices could help farmers in
multiple ways: i) to save money by avoiding wasteful spending on unnecessary or
over-applied inputs; ii) to support better crop development to have a greater impact on
yield; and iii) to minimize risks from fungi, pests, and diseases, and thereby reduce
crop damage. For this reason, it is vital that the public sector (government and
development partners) intervene so that farmers can gain more benefits from their
farms. This intervention could take the form of:
§
§
§

§

Educational materials: produce brochures and video documents on farming
techniques for key high-value crops;
Training workshops: provide training for key farmers, especially focusing on the
areas of malpractice that have had significantly adverse impacts for farmers;
Demonstration farms: cooperate with key farmers who have demonstrated good
practices in order to use part of their farms for demonstration purposes. There
could be several demonstration farms that exhibit different practices, and they
should be linked to research initiatives;
Technical centre: As farmers often encounter new challenges over time, it is
important to establish a technical centre as a regular contact point at the district or
provincial level to receive and document reports of emerging issues from farmers.
The technical centre may provide quick advice on certain common issues, or
develop a training curriculum on some more strategic challenges.

3. Strengthening the capacity to manage pests and crop diseases. Some pests and
diseases are much more serious than others for certain crops, for instance durians,
peppers, and oranges. Without proper control and on-time management, farmers may
suffer substantial losses. Addressing such challenges can be undertaken in multipronged approaches:
§

Farmer capacity: While farmers are so reliant on advice from input suppliers,
there is simultaneously a strong need to strengthen farmers’ capacity to quickly
identify the threats as they arise, so that they can seek appropriate advice and
react in time. In this regard, it is necessary to develop an educational curriculum
focusing on managing pests and diseases for key target crops;

§

Cross-learning: While the threat from pests/diseases needs to be urgently
addressed, it is crucial that there is a handy mechanism through which farmers
can quickly report issues and seek advice from other farmers as well as from
technical experts. Given their wide use, a Telegram group or Facebook page
could act as a means of communication;
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§

Input suppliers: Because input suppliers are the primary source from which
farmers seek advice when they encounter issues with their crop cultivation, there
should be interventions to strengthen the capacity of these input suppliers. They
should be required to have a minimum package of training topics;

§

Technical services: Given the high profitability and income from these high-value
crops, they could also present an opportunity to promote and develop private
technical services. Experts could charge fees from farmers for these services.

4. Nurturing a series of farmer seminars to discuss contemporary/pressing issues.
Because the production of high-value crops in the emerging areas is a new experience,
the farmers involved can be expected to encounter different issues, or the same issues,
at different times. Given this, it could be beneficial for farmers if the platform of a
farmer seminar could be organized to promote cross-learning from their experiences
and to discuss certain contemporary/pressing issues they have been encountering on
their farms. Furthermore, a seminar could also provide an opportunity to discuss with
farmers new findings from research work. In this respect, the seminar could serve as
an important platform to connect agriculture officials and experts with the farmers,
and, in this way, it could generate new knowledge.
5. Promoting soil conservation and fertility management through necessary
regulations and good farming practices. As the research findings show, the soil
quality in the emerging areas is good. It is a great natural endowment for the
production of high-value crops that can make a significant contribution to food
production and economic development. Nonetheless, the farmers have experienced a
significant degradation in their soil fertility over the past five to 10 years. Given these
challenges, soil conservation and fertility management deserve high priority in policy
consideration, especially for those emerging areas where the slope-nature of the
plateau and mountainous regions can quickly exacerbate soil erosion under heavy
rains.
6. Developing small-scale irrigation schemes and promoting water-saving irrigation
technology. While the demand for water is higher for agricultural expansion, the
availability of water has become scarcer due to climate change. Therefore, water
shortage will be an inevitability in the future. The farmers have developed ponds, but
they still have the problem of insufficient water to irrigate their farms. In order to
improve irrigation management, below are several policy options for consideration:
§

Pond development: Encourage farmers to develop larger and deeper ponds with
the capacity to hold more water. The government may review policy options to
facilitate more imports of machinery necessary for this infrastructure
development;

§

Reservoir development: As some rivers have an increasingly lower supply of
water in the dry season, a possible option is to conduct a feasibility study about
developing small-scale reservoirs along the rivers. Such a study should focus on
the market-approach in order to encourage private investment, while the
government should provide only those subsidies that are necessary;
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§

Water-saving technology: As the survey shows, very few farmers have adopted
modern water-saving technology such as drip systems. Promoting the application
of more water-saving irrigation technology is imperative to provide medium- and
long-term solutions.

7. Conducting analyses of the deep soil structure and composition. The lifecycle of
perennial crops lasts so many years and their root systems need to go deep. Without
proper prior soil analysis, the crops may grow well only during the early years, but the
whole farm later fails completely if the deep soil is not conducive to production. For
this reason, farmers cannot simply rely on the surface soil texture when they grow
their crops. It is imperative that the structure of deep soil be properly analysed before
investments are made. First, there should be a wide awareness-raising campaign to
inform farmers about this long-term risk in soil quality. Second, MAFF should
conduct a general soil analysis in key agricultural regions and publish the results for
wider public access.
8. Implementing a longitudinal comparative study of farming practices. Farmers
have adopted different practices for the cultivation of their crops. For instance,
farmers generally grow peppers at 2,000 poles per hectare, while others have tried
1,500 or 2,200 poles per hectare. The different spacing practices for durians are: 200
trees per hectare in Samlout district; 150 trees per hectare in Thmar Da (Veal Veng
district); 120 trees per hectare in Osom (Veal Veng district) and in Stung Treng
province; and 100 trees per hectare in Thmar Bang district. These different practices
are interesting and good sources for learning. As such, it is desirable that outcomes be
recorded and studied for the whole crop cycle in order to generate an understanding
about their effects on productivity and other aspects such as costs and diseases.
9. Organizing smallholder farmers into cooperatives or trading groups (farmer
clusters). As the research findings show, smallholder farmers have been offered
lower prices by traders. As a case in point, the smallholder farmers of durians in
Samlout receive KHR2,000 (US$0.5) less per kg compared with large-scale farmers.
That price gap is significant given that the average yield of durians is around 10
tonnes per hectare. This presents an opportunity for smallholder farmers to gather
together as a single trading post to deal with traders/buyers and to coordinate harvests
among members. In such cases, they need to have a warehouse for the proper storage
of their produce. Such cooperatives or trading groups already exist in some places in
the emerging areas, but there should be more in other places.
10. Facilitating a search of target markets. The local Lakatan banana is much
appreciated by consumers as well as by the provincial agricultural officials, in respect
of its distinct taste and aroma. It is a local variety, said a native in the Thmar Bang
district, but it is not widely known. Its production has experienced a decreasing trend
in recent years, which raises an important question about whether it has been widely
introduced to potential target markets. Therefore, it is worth studying the key features
of the produce, to conduct a preference test, and to introduce farmers to a range of
potential consumers.
11. Fostering the development of processing facilities. Most of the high-value crops
covered by this study mainly serve the demand of local markets for fresh
consumption. Nonetheless, processing is needed and may add more value to particular
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crops, such as longans and bananas. Responding to the potential for export to China,
new investment in processing (drying facilities) has already been underway for
longans. In the more immediate term, there should be a study to identify feasible
options to process the longans into various forms, such as fresh juice, canned
products, or longan wine. Processing is also a good solution for banana as its
production can easily be expanded.
12. Diversifying export markets. Although it is not easy to tackle, the export market
presents important opportunities to absorb the surplus of local produce and to earn
foreign currency for the economy. With the rapid expansion of durian cultivation and
also the potential to increase this a lot more in the future, it would be great if
Cambodia could explore the opportunities of export to China. Furthermore, the
existing production of longans is quite extensive, but is solely reliant on export via
Thailand. As such, identifying new export destinations is a wise policy option over
the medium- to long-term in order to diversify export markets.
13. Investing more extensively in infrastructure development. Road improvement has
played a crucial role in supporting connectivity and in facilitating trade activity and
competition. Nonetheless, it is still insufficient. Investing more in road improvements
to connect these emerging regions to the market is a top priority that will have a great
impact on production and market development for the crops with potential.
Furthermore, public investment is extensively needed to improve the roads connecting
farms to villages or collection points.
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Annex 1: Survey Instruments and Interview Checklist
Study of Emerging Areas and Potential Crops for Diversification in Cambodia
Questionnaire for the Household Survey

Introduction
Hello! We are a research team from a research centre, named CPS. We are conducting a Study of Emerging Areas
and Potential Crops for Diversification in Cambodia
The study is being implemented for the ASPIRE Project in cooperation with the GDA, Ministry of Agriculture,
Forestry and Fisheries.
We would like to request your cooperation for an interview that may take about 45 minutes. Your responses will be
anonymized. Please feel free to not respond to any questions that you don’t want to.
May we begin the interview now?
A. General Information
A1. Questionnaire No.: | __ | | __ | | __ |
A2. Date:
_____________________
A3. Start at: _____________________
A4. End at: _____________________
A5. Duration: _____________________
A6. Interviewer: ___________________
A7. Field team leader: _______________

A8. Interviewee name: __________________
A9. Phone number: _____________________
A10. Village: ________________________
A11. Commune: ________________________
A12. District: ________________________
A13. Province: ________________________

B. Agricultural Land Use
B0. What agricultural crops are you growing?
1.
2.
3.
4.
5.
6.
7.
8.

Rice
Vegetables for warm climate
Vegetable for cool climate
Durian
Mango
Coconut
Banana
Orange

| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

9.
10.
11.
12.
13.
14.
15.
16.

Write 1 for “yes” and 0 for “no”

Longan (Pailin)
Longan (aromatic)
Avocado
Dragon fruit
Passion fruit
Rambutan
Jackfruit
Pepper
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| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

17.
18.
19.
20.
21.
22.
23.
24.

Coffee
Cashew
Cassava
Corn
Sugarcane
Rubber
Flower/ornamental plants
Other (specify) …………

| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

High value crops
B1. Durian
B2. Pepper
B3. Avocado
B4. Orange
B5. Longan (Pailin)
B6. Banana (aromatic)
B7. Cool-climate vegetables (cabbage, etc)
B8. Warm-climate vegetables
B9. Coconut (aromatic)
B10. Dragon fruit
B11. Passion fruit
B12. Longan (aromatic)
B13. Coffee
B14. Cashew
B15. Rubber
B16. Flower/ornamental plants
B17. Other high-value crop

At present

At present

Plan for expansion

# Trees

Size (ha) of cultivation
of all plots
[b]
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..

Size (ha)

[a]
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..

[c]
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..
………..

C. Production of the potential crop from B1-B15 (The enumerator chooses a specific target crop for
further enquiries)
1.1 Target crop: | __ |
(write the crop code number from B1-B17)
1.2 If vegetables for cool climate, what is a specific crop?
| __ |
1) Cabbage
3) Chinese kale
5) Carrot
7) Potato
2) Chinese cabbage
4) Onion
6) Asparagus
8) Other (specify)
………..
1.3 Is the crop your main agricultural production?
0) no 1) yes
1.4 How many farmland plots are used to grow that crop?
# _____ plots
1.5 What is the total size of farmland for that crop?
______ha
1.6 What year did you start growing the crop?
Year: ______
1.7 Which is the most important source of your farming techniques for this crop? a) First | __ | b)
Second | __ |
1) self-trial
5) input supplier
9) radio/TV programme
2) parent/relative
6) NGO/project
10) social media
3) neighbour/friend
7) AC/farmer network
11) guidebooks/leaflets
4) agricultural official
8) partner company/buyer
12) other (specify) ………
1.8 What is the crop’s cultivation calendar for the year? Pls circle the corresponding month(s)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Growing seasons
1
2
3
4
5
6
7
8
9
10
11
12
1.9 What is the crop’s harvest calendar for the year? Pls circle the corresponding month(s)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Harvest seasons
1
2
3
4
5
6
7
8
9
10
11
12
1.10
Has your cultivation area increased in the last three years?
1) decreased 2) not
changed
3) increased
1.11
Do you plan to increase your cultivation area next year? 0) no
1) yes
1.12
Does your crop provide the following advantages? (Read the answers 1 to 9.)
Write 1 for
“yes” and 0 for “no”
1) easy to grow
| __ | 4) high yield
| __ |
7) good return
| __ |
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2) easy maintenance | __ | 5) easy to sell
| __ |
8) non-perishable
| __ |
3) low cost
| __ | 6) high price
| __ |
9) other (specify) …… | __ |
1.13
What are the key challenges for crop production?
a) First challenge | __ | b) Second
challenge | __ |
1. Pest, disease, fungus
5. Farming technique
9. High production cost
2. Access to agri. inputs
6. Soil
10. Flood, too much rain
3. Quality of agri. inputs
fertility/degradation
11. Drought, too little rain
4. Technical use of agri.
7. Water/irrigation
12. Other (specify) ………
inputs
8. Capital
1.14
When facing production challenges, from whom do you seek advice? | __ | Choose one
answer
1) none
5) input suppliers
9) radio/TV programme
2) parent/relative
6) NGO/project
10) social media
3) neighbour/friend
7) AC/farmer network
11) guidebooks/leaflets
4) agricultural official
8) partner company/buyer
12) other (specify) ………
D. Agriculture Inputs
Purchase?

From Whom?

Quality?

0) no
1) yes

(see code below)

1) not good, 2) fairly good, 3)
very good, 4) don’t know

[a]
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

[b]
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

[c]
| __ |
| __ |
| __ |
| __ |
| __ |
| __ |

How do you mostly buy the
following agriculture inputs?

D1. Seeds/seedlings
D2. Chemical fertilizers
D3. Organic fertilizers
D4. Pesticides/herbicides
D5. Hormones
D6. Material/equipment
Code for [b]: 1) vendor in/nearby village
2) retailer at market 3) depot/wholesaler 4) agri.
input company 5) AC/cluster
6) NGO
7) partner company/buyer 8) other (specify) ………
For snowball interview by phone, pls ask the phone numbers and names of the following
people:
D7. Input suppliers?
1) Name:…………Tel:…………..……… 2)
Name:……………Tel:…………..……….
D8. Service providers (such as farm set up, irrigation system set up, extension services)?
1) Name:……………Tel:…………..……… 2) Name:……………Tel:…………..……….
E. Agricultural Technologies
What are your experiences with the following technologies on your farm plot?
Use?
0) no
1) yes
[a]

E1.
E2.
E3.
E4.
E5.
F.
F1.

Effect on yield volume?
1) decrease, 2) no increase,
3) some increase, 4) high
increase
[b]

Net-house
| __ |
Drip irrigation
| __ |
Sprinkler
| __ |
Plastic mulch
| __ |
Other (specify) ……
| __ |
Market
Whom do you sell your produce to?

| __ |
| __ |
| __ |
| __ |
| __ |

Effect on profit?
1) lose profit, 2) decrease profit
3) no increase, 4) increase
[c]

| __ |
| __ |
| __ |
| __ |
| __ |

Write 1 for “yes” and 0 for “no”
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F2.
F3.
F4.
F5.
F6.

F7.

F8.
F9.

1) collector/middleman
| __ | 4) partner company/NGO/buyer
| __ |
2) wholesaler
| __ | 5) final consumers
| __ |
3) retailer
| __ | 6) other (specify) ……..
| __ |
Who is the main buyer of your produce?
| __ | (choose one answer option from F8)
What are the phone numbers of the buyers? 1) Name:…… 2) Tel: …………
Name:……………Tel:………
Do you have contracts with the buyer?
1) no contract
2) verbal contract
3)
written contract
When do your buyers mostly deliver payments?
1) right after purchase 2) awhile after purchase 3) at the next purchase 4) other (specify)
Where do you sell most of your produce?
Possible for more than one answer
1) farm-gate
2) collection point
3) market
4) retails in local villages
5)
other (specify) …
Where are most of the buyers from?
1) in/nearly village 2) local market 3) district town
4) provincial town
5)
other (specify) …
Has the number of buyers increased in the past three years? 1) decreased
2) not changed 3)
increased
Has the price increased in the past three years?
1) decreased
2) not changed 3) increased

G. Farmer Organization
G1. Are you a member of an agricultural cooperative? 0) no 1) yes
G2. What are the key roles of the AC? First key role: | __ |
Second key role: | __ |
1) farming techniques
2) input supplies
3) market
4) credit
5) other
service (specify) …
G3. Are you satisfied with the services from the AC? 1) not satisfied 2) satisfied
3) very
satisfied
Choose the largest plot of the above target crop for further enquiries from Section H to Section J.
H. Soil Fertility and Irrigation
H1. Plot size
_____ ha
H2. How do you rate the current soil fertility? 1) poor soil 2) average soil 3) fertile soil
H3. How is the soil suitable for your crop?
1) not suitable 2) not so suitable
3) suitable
H4. How suitable are the climatic conditions for your crop?
1) not suitable 2) not so
suitable
3) suitable
H5. How has the soil fertility changed over the last 5-10 years? 1) not changed 2) less fertile 3) far less
fertile 4) more fertile

H6. What is the main practices for fertility management?
0) none
1) manure
2) organic fertilizer
3) chemical fertilizer 4) other
(specify) ……….
H7. What is the main source of irrigation?
0) none 1) river/lake 2) reservoir 3) canal 4) pond 5) borewell 6) open well
7)
other (specify)
H8. Is the above water source sufficient for irrigating your farming?
0) no 1) no
H9. Do you have concerns about water shortages for your farm in the next 10 years?
0) no concern
1) a bit concern
2) a big concern
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I. Production Economics for Seasonal/Short-Term Crops
I1. What was your total expenditure on production for the last crop cycle?
moeun (10,000) riels
I2. Pls ask the cost of the items below if the farmers can provide the details.
Expenditure items
Moeun riels
Expenditure items
1. Land rental
8. Irrigation/water
….……..…
….……..…
2. Land preparation
9. Harvest

I3.
I4.
I5.
I6.

___________

Moeun riels
….……..…
….……..…

3. Seeds/seedlings

….……..…

10. Transport

….……..…

4. Planting

….……..…

11. Materials/equipment

….……..…

5. Fertilizers/manure

….……..…

12. Hired labour

….……..…

6. Pesticides/herbicides

….……..…

13. Other (specify) ……….

….……..…

….……..…
7. Hormones
14. Other (specify) ……….
What was the total harvest from the last crop cycle?
________ kg
What was the price you received?
________ riels/kg
What was the lowest price during the crop cycle?
________ riels/kg
What was the highest price during the crop cycle?
________ riels/kg

….……..…

J. Production Economics for Perennial Crops
J1. How old is your crop now?
Yearth: ____
J2. What was the total expenditures on your farm plots for the last two years?
a) Yearth ____
b) Yearth ____
……………….. moeun riels
……………….. moeun riels
J3. What are the breakdown expenditures for the below items for the most recent year?
Expenditure items
Moeun riels
Expenditure items
1. Land rental
8. Irrigation/water
….……..…
….……..…
2. Land preparation
9. Harvest

Moeun riels
….……..…
….……..…

3. Seeds/seedlings

….……..…

10. Transport

….……..…

4. Planting

….……..…

11. Materials/equipment

….……..…

5. Fertilizers/manure

….……..…

12. Hired labour

….……..…

6. Pesticides/herbicides

….……..…

13. Other (specify) ……….

….……..…

….……..…
….……..…
7. Hormones
14. Other (specify) ……….
J4. What was the total farm output for the most recent year of harvest? ________[…………..(unit)]
J5. What was the price you received from the most recent year of harvest? _________ riels/unit
K.
K1.
K2.
K3.
K4.
K5.
K6.

Information about the Respondent, Household Head, and Household
Sex of the respondent?
1) male 2) female
How old are you?
_____ years old
What is your relation to HH head?
1) HH head 2) spouse 3) child 4) other (specify) ……
Is the household head male or female?
1) male 2) female
How old is the household head?
____ years old
What grade did the household head complete in general education?
| __ |
NOTE: Pls write 0 for no schooling, 1-12 for grade 1-12, 13) TVET, 14) University
K7. Was the HH head born in the village or in-migrated?
1) born in the village
2) born in the other village of the district
3) in-migrated from another district of the province 4) in-migrated from another province
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K8.
K9.
K10.
K11.

If in-migrated, what year did the HH head move in?
Year: _______
How many members are there in the household?
_______ people
How many members are income earners for the household? _______ people
How has your livelihood progressed in the last five years?
1) worse-off
2) no improvement
3) some improvement
4) much
improvement
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5

For all plots (owned and rented):

[a]

L1. Plot size (ha)

L2. Form of land tenure

1) own land 2) rent/sharecrop (3 other (specify) ……

L3. Type of land use

1) rice 2) vegetable 3) seasonal crop 4. perennial
crop
5) idle land 6) other (specify) …………………

L4. Soil type?

1( poor [sandy, gravel, clay]
2( medium [white land, grey land]
3( good [red soil, silt]

L5. What is the main source of water for irrigating
this farm plot?
(0 none (1river/stream/lake/creek (2reservoir
(3 canal without a head water source 4pond (5
borewell
6 (open well
7 (other (specify) ………

L6. How did you acquire the land?

1. state allocation, 2. inheritance, 3. purchase,
4. forest clearing, 5. rent, 6. other (specify) ……
L7. When did you acquire the land? [Year]
L8. Does the plot have land title/certificate?

1. no document 2. recognition at
village/commune level,
3. recognition at district province level,
4. hard title
5. don’t know
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[b]

[c]

[d]

[e]
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