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Executive summary

Agriculture plays an important role in sustaining rural livelihoods. Eighty-three percent of 
rural people are engaged in agriculture (NIS and MAFF 2014). An emerging problem facing 
agriculture is climate change. The anticipated impacts of climate change and variability on 
agriculture include changes in rainfall patterns, higher temperatures, increased frequency and 
intensity of flood and drought, and increased incidence of pests and disease (MOE and UNDP 
2011). These serious problems emphasise the critical need for climate-smart agriculture (CSA) 
(FAO 2013). Among CSA techniques, the system of rice intensification (SRI) is already being 
practised in Cambodia. SRI is a set of best practices that can increase rice yield on infertile soil 
to as much as 15 tonnes per ha, reduce the amount of irrigation water required, and use only 
local inputs (Willem 2002; Norman 2007; Kassam, Stoop and Uphoff 2011).

This study identifies local knowledge and SRI  practices in the Tonle Sap and Mekong delta 
agro-ecological zones. It looks at gaps in local practices and suggests ways of closing those 
gaps to enable farmers to cope with the effects of climate change. Primary data was collected 
from key informant interviews, focus group discussions and in-depth interviews with various 
institutions and individuals concerned.

The selection of improved varieties is the most common SRI practice adopted to date. Market-
driven varieties are the most popular. Other SRI practices have been partly adopted and adapted 
to local conditions. Local people choose only the practices they think beneficial and feasible 
for them. The study also identifies various factors affecting this selection: socioeconomic, 
agronomic, physical, technological and institutional. 

Local communities need to mobilise local resources. Collective action is therefore required to 
share technical information, foster local innovation in dealing with weeds and adapting new 
practices, improve access to markets and inputs, identify local water storage options and share 
risks and labour.

NGOs should collaborate more closely with departments involved with climate change 
adaptation and SRI to expand coverage of CSA. They should also focus more on local 
innovations and consider the complexity and technical requirements of each practice.

NGOs and government extension agents should provide advice and services to help farmers 
connect to local and distant markets. Specialist departments and institutions also have to be 
engaged in research and development. The government should not only increase the number of 
village agents but also mobilise local people to work as local extension workers.
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1. Introduction

Agriculture plays an important role in sustaining rural livelihoods. Eighty-three percent of 
rural people are engaged in agriculture (NIS and MAFF 2013). It contributed 31.6 percent of 
gross domestic product in 2013. An emerging problem for agriculture is climate change, which 
has become an issue attracting a lot of attention from government, development partners and 
non-government organisations. Climate prediction models rank Cambodia as one of the most 
vulnerable South-East Asian countries (Yusurf et al. 2009). Under climate change scenarios 
of a hotter and wetter climate in 2050, Cambodian yields can be increased if it adopts some 
technologies (Spatial Dev and IFPRI 2014). Enhanced nitrogen-use efficiency could increase 
rice yields up to 10.6 percent. Also, protection from weeds would increase yields up to 9.9 
percent. (Spatial Dev and IFPRI 2014).The anticipated impacts of climate change and variability 
on agriculture include changes in rainfall patterns, higher temperatures, increased frequency 
and intensity of flood and drought and increased incidence of pest and disease (MOE and 
UNDP 2011). Predicted changes include the onset of rainfall and rainfall distribution between 
areas; wet seasons would be shorter and more intensive and dry seasons longer and hotter. 
Higher temperatures would reduce grain yield. Flood and drought would be more intense 
and frequent. The onset of seasons will be less predictable. Pests and disease are expected to 
increase, threatening agricultural production (MOE and UNDP 2011).

To confront these problems, climate-smart agriculture (CSA) was introduced to increase 
agricultural productivity, enhance local community resilience and reduce GHG emissions 
where possible (FAO 2013). CSA comprises many technologies and practices: sustainable 
land management, landscape management, system of rice intensification (SRI), conservation 
agriculture and soil-water conservation. Among these, SRI has already been active in 
Cambodia. SRI is a set of good practices originally developed in Madagascar in the 1980s and 
1990s by French Jesuit Father Henri de Laulaniéto to increase the rice yield of infertile soil 
up to 15tonnes/ha with less irrigation water and only local inputs (Stoop 2002; Uphoff 2007; 
Kassam, Stoop and Uphoff 2011). De Laulaniéto in the 1990s continued to work with farmers 
by setting up the Association of TeySain, meaning “to improve the mind” (Kassam, Stoop and 
Uphoff 2011). SRI is not a technology but a set of practices to help farmers “produce more 
output with less input” of soil, water, labour and capital (Uphoff 2007). SRI has been spread 
by NGOs to many countries. By 2011, 5 million farmers in 50 countries had adopted or were 
testing SRI (Kassam, Stoop and Uphoff2011).

How will SRI deal with climate change? SRI needs less water demand compared to traditional 
and conventional practices and with this reduced water demand, it can deal with drought 
and rainfall variability (Uphoff 2007; World Bank Institute 2008; and Oxfam America and 
WWF-ICRISAT Project 2010). Uphoff (2005) claims that SRI practices develop “large and 
healthy root systems” that are strong enough to cope with water stress, drought, storm, wind 
and rainfall variability. He also mentions that the practices can help plants to resist pests and 
disease. Original SRI practices consist only of transplanting methods, and direct seeding is 
excluded. The practices are to be conducted in irrigated, not rain-fed, systems. The original 
SRI principles and practices include:

Young seedlings: age of seedlings is just 8-12 days, and if careful planting is performed, • 
“much greater tilling” is expected.
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Single seedlings: planting just one seedling per hill with wide space allows “much greater • 
root development”.
Spacing: wide rather than dense, to enhance root development. A row pattern of planting is • 
replaced by a “square pattern” (25x25cm). However, local conditions determine the spacing, 
and farmers can experiment. SRI also reduces seeding rate.
Moist field: during vegetative period, field is “slightly irrigated”, not flooded or saturated • 
as usual. This requires intermittent water supply. Also, SRI requires fields to “dry out” to 
enhance root aeration.
Weeding: weeds become a major problem without flooding. Several weedings are required. • 
Weeding helps to aerate the soil, for “greater root and canopy growth”. 
Compost: Since SRI practices were developed with poor soil, composting is recommended, • 
which is a local input that people do not need to pay for (Uphoff 2000).

SRI is flexible, based on local conditions, and farmers can always experiment with any practices 
to fit their circumstances (Uphoff 2007). SRI was introduced into Cambodia by Centre d’Etude 
et de Developpement Agricole Cambodgien (CEDAC) in 2000 combining SRI principles of 
water and plant management with SRI (Yang 2002). Since then, other NGOs and government 
have shifted their focus to SRI. An SRI secretariat was established in January 2005 under the 
Department of Agronomy and Agricultural Land Improvement, later changed to the General 
Directorate of Agriculture (Ngin 2010). SRI has been promoted in different parts of Cambodia 
by 47 NGOs and development projects (Ngin 2010). The practices and principles of SRI keep 
evolving to be local and to cope with climate change issues. However, the core principles and 
practices remain the same while being extended from irrigated to rain-fed fields. Moreover, 
the planting method is not limited to transplanting, but now includes direct seeding and 
broadcasting. CEDAC promotes 12 SRI principles:

Level the soil of the seedbed and rice field. • 
Apply natural fertiliser (especially compost). • 
Weed frequently to improve soil aeration (two to four times). • 
Wider spacing between hills. • 
Transplant seedlings quickly and carefully. • 
Transplant seedlings in a square pattern. • 
Maintain a lower level of water in the rice field.• 
Transplant fewer seedlings per hill; preferably one seedling (maximum of three). • 
Transplant young seedlings, ideally less than 15 days old.• 
Shallow transplanting.• 
When transplanting, softly uproot seedlings to avoid trauma, especially to the roots.• 
Transplant only healthy seedlings. (Burnette 2009)• 

However, CEDAC is now also working on direct seeding and identifying appropriate amount of 
seed for the seeding (Yang 2011). The manuals of both the Department of Rice Crops (DRCs) of 
Ministry of Agriculture, Forestry and Fisheries (MAFF) and Cambodian Agricultural Research 
and Development Institute (CARDI) focus on the upgraded SRI principles and practices. The 
upgrade takes into account the labour shortage for transplanting and the majority of rain-
fed systems in Cambodia. CARDI does not use the term SRI but rather TPIRP: Technology 
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Package for Increasing Rice Productivity or just CARDI’s Technical Package, while the DRC 
uses TPSRI: Technical Package for System of Rice Intensification; however, they are nearly 
identical. Direct seeding can also adapt to climate variability and change since it reduces the 
water required for nursery fields (Pathak et al. 2011). Compared to transplanning, it can save 
up to 32 percent of water (Pathak et al. 2011).

In 2010, around 130,000 farmers were employing the original SRI (transplanting) methods and 
concepts (Yang 2011). However, there is little information on how SRI transplanting is being 
practised and adapted to local conditions (Ly et al. 2012). Also limited is information regarding 
upgraded SRI.

2. Research objectives and questions

This study identifies local knowledge and technological practices regarding SRI, as well as 
gaps in these practices and how to fill those gaps to cope with climate change. It is based in the 
Tonle Sap and Mekong delta agro-ecological zones.

In particular, the study aims to answer the questions:

1. What are the current practices of SRI?

2. What are factors affecting adoption of SRI?

3. Research methods

Primary data collection employed key informant interviews (KII), focus group discussion 
(FGD) and in-depth interviews (II). Secondary collection involved data or information from 
reports and other documents. IIs were conducted with informants from concerned institutions 
including provincial departments of agriculture (PDAs), district agricultural offices (DAOs), 
MAFF, CARDI and climate-related projects including HARVEST,1 PADEE,2 CEDAC3 and 
CCCA.4 FGDs were administered with a group including commune chiefs, commune councillors 
responsible for agriculture within the commune, and/or the head or members of farmer water 
user associations (FWUC). 

1 Helping Address Rural Vulnerabilities and Ecosystem Stability is funded by United States Feed the Future and 
Global Climate Change initiatives.

2 Project for Agriculture Development and Economic Empowerment is funded from IFAD to focus on improving 
poor people’s livelihoods by providing agricultural technologies and establishing local savings. 

3 CEDAC is an NGO working on SRI and MPF. It has many projects on both SRI and MPF. 
4 Cambodia Climate Change Alliance provides grants to many local NGOs to work on climate change 

adaptation.
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Table 1: Study sites

Agro-
ecological 

zone

FGD KII

Commune District Water 
Sources Participant Institution Informant Interviewee

Tonle Sap

Kompong Chhnang
Thlok    Vien
(TV)

Samaki 
Meanchey

Rain Commune 
chief and 
councils

FWUC of 
Tang Krasang 
(TKS) 
commune of 
Teuk Phos 
district5

Chief of 
FWUC

Commune 
chief

CEDAC6 Member 
of FWUC 
(TKS)

PDA Head of 
department

Kompong Thom
Sala  Visai
(SV)

Prasat Ballangk Rain PDA Head of 
extension 
office

Commune 
councillor 

Ou Kanthor
(OK)

Stung Saen Rain and 
irrigation

HARVEST Officer 
specialising 
in rice

Head of 
FWUC

HARVEST Officer 
specialising in 
vegetables

Lower 
Mekong

Prey Veng
Chong Ampil
(CA)

Kanh chriech Rain and 
irrigation

PDA Head of 
department

Commune 
councillor

Theay
(TH)

Ba Phnom Rain and 
irrigated

WOMAN7 Officers Commune 
chief

Takeo
Krapum 
Chhuk
(KPC)

Koh Andaet Rain and 
irrigation

DAO Head of 
district office

Head of 
FWUC

Trapeang 
Thom Khang 
Cheung
(TTKC)

Tram Kak Rain and 
irrigation

DAO Head of 
district office

Commune 
chief

Phnom 
Penh

Climate-related institution
MAFF 
Department of 
Agricultural 
Extension 

Head of 
Human 
Resource 
Development 
Office

CARDI Head of 
Agronomy 
and Farming 
System Office

PADEE National 
Project 
Manager

5 Tang Krasang commune was intended for an FGD, but the targeted people were not available, so the FWUC 
chief was interviewed instead.

6 The research team did not meet a CEDAC official during this study; the information is drawn from a KII done 
in 2013 for another climate-related project.

7 WOMAN is a local organisation funded by CCCA working on agricultural extension services. 
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Data gathered during KIIs covered general conditions of agricultural production in the province, 
climate-related projects, agricultural extension services, challenges and needs for improving 
the production and adapting to climate variability and change. FGDs reveal local conditions, 
challenges and needs. They also provide detailed information on each step of rice production. 
IIs were used to dig into specific details of each step of cultivation in each commune. Besides 
this primary data, which was generally qualitative, secondary data consisted of quantitative data 
on rice production in Cambodia and targeted provinces and qualitative data on SRI practices 
from various institutions. 

Procedures for selecting communes for FGDs and informants for KII and in-depth interviews 
were:

First, to select agro-ecological zones among the four; two were selected because they are the • 
largest rice producing zones. 
Second, choosing four communes (two in each province) in the two targeted zones that are • 
the target of climate-related agricultural projects or vulnerable to flood and drought. Both 
rain-fed and irrigated communes in the wet season were the focus to look into SRI practices. 
Informants were selected based on their connection with climate-related activities. 

Detailed information on communes and informants chosen for the study is contained in Table 
1. In total, 13 KIIs, seven FGDs and eight IIs were conducted from May to July 2014. For 
IIs, one member of each FGD was selected; in Tang Krasang, a member of the FWUC was 
approached.

4. Literature review and analytical framework

4.1. Rice ecosystems
Rice ecosystems in Cambodia are divided into four categories: upland, rain-fed lowland, deep 
water and irrigated (Nestbitt 1997). The Tonle Sap and lower Mekong zones have rain-fed, 
deep water and irrigated ecosystems. In rain-fed lowland, rice fields are distinguished as: 
upper, middle lower based on topography (Nesbitt 1997; Wang 2012). However, an additional 
field is included in rice ecosystems called early wet season (EWS) based on DRCs (2013). 
EWS is either a middle or lower field and is cultivated with water from a canal or pond or 
with groundwater (DRCs 2013). Upper fields are completely rainfed, while middle and lower 
are both rainfed and irrigated (Wang 2012). In some areas, only upper and lower fields exist 
(Nesbitt 1997). For deep water ecosystems, two types of fields are identified: those flooded 
with 50-100cm of water for at least one month and those with more than 100cm for at least one 
month. There are three types of irrigated ecosystem: fully irrigated, receding and pre-rising.

4.2. SRI in Cambodia
In 2005, the MAFF endorsed and promoted SRI. The National Strategic Development Plans 
2006-10 and 2009-13 included SRI aiming at increasing rice productivity.8 Below are the most 
recent suggested practices, published in 2013 by DRCs and 2011 by CARDI.

8 As of 26 September 2014, SRI international Network and Resources Center listed on its website: http://sri.
ciifad.cornell.edu/countries/cambodia/.
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4.2.1. Variety selection

Varieties are selected based on time to maturity and height appropriate to the local weather, 
climate, soil and water. In flood-prone areas, varieties that can be submerged are selected. 
Farmers should also choose varieties that have market value, are resistant to pests and have 
high yields. The MAFF has released 38 rice varieties, each suitable for specific conditions.

Many varieties are used in the study areas. According to Wang (2012), the three rice varieties 
in Cambodia are modern, traditional, and improved traditional varieties. In 2011, the Royal 
Government of Cambodia has recommended 10 varieties9 among the 38 released varieties 
to increase rice production and promote rice exports (Ouk 2011). Among the 38, some are 
resistant to or tolerant of biotic and abiotic stresses including flood, drought, Brown Plant 
Hopper (BHP) heat, pest and striped stem borer (Ouk 2011). Excluded the striped stem borer, 
the others are climate related (Ouk 2011). As shown in Table 2, tolerance of stresses is still 
limited, but there is ongoing R&D conducted by CARDI. Based on time to maturity, rice 
varieties are divided into Early Maturity Variety (EMV), Medium Maturity Variety (MMV) 
and Late Maturity Variety (LMV).

Table 2: Rice varieties and climate-related stresses
Stresses Flood/waterlogging Drought BPH** Heat Pest
Varieties 10-12 days of 

submergence: CAR9, 
Phka Romduol,* Phka 
Romdeng*

Moderate 
drought: 
CAR3, CAR4*

IR Kesar, 
Kru, 
Chul’sa*, 
CAR12

Under 
development

Striped stem borer: 
Kru, IR72, Sen Pidor*, 
IR66*

7-10 days of submergence: 
CAR6*, Phka Romchek, 
Phka Romeat*

Rats, golden snails 
and others: IPM 
Weeds: IPM

Source: Ouk 2011
* 10 recommended varieties

4.2.2. Seed preparation

The germination rate of seeds must be over 85 percent. Farmers can identify the rate using the 
following procedure. Randomly select seeds from each rice sack from upper, middle and lower 
parts; then randomly pick 100 seeds from this selection. Farmers should do this for three or 
four samples. Then the sample is soaked in three centimetres of water and stirred well. After 
three days, count the sprouted seeds; the number of sprouts is the germination rate. This allow 
farmers to know how much seed to plant.

Preparation for transplanting rice has a specific procedure. The farmer first has to know the 
germination rate and then select only fully germinated seeds to sow. To make sure that the 
selected seed is fully germinated, before sowing, the farmer has to germinate the selected seed 
by keep it in a rag and soaking it for 24 hours, then lifting the rag from water and incubating 
the seed for another 24 hours with rice husk over it to increase the temperature. During the 
incubation period, it has to be moistened and turned upside down every 12 hours.

There are also specific steps for preparing a nursery. There are two types of bed: dry nursery 
and dapog. The dry bed is raised and harrowed, and compost is applied. One hundred grams 
of seed are used per square metre of the nursery. Fifteen to 20kg of good and genetically pure 

9 The 10 varieties include 3 EMVs (Sen Pidor, Chul’sa, IR66), 4 MMVs (Phka Romduol, Phka Romeat, Phka 
Romdeng, Phka Chan SenSar), and 3 LMVs (Raing Chey, VAR4, CAR6) based on Ouk 2011.
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seed are transplanted over one hectare. Dapog is used when the farmer finds it hard to establish 
a sowing bed and needs seedlings in a short time. It is a bit more complicated than the dry bed. 
It needs banana leaves or a plastic sheet underneath and uses soil mixed with compost and 
rice husk ashes. There are both advantages and disadvantages of both beds, so it depends on 
locality. 

4.2.3. Field preparation

Ploughing is very effective at aerating soil, killing pests and weeds. It is recommended that 
ploughing be done twice for normal and thrice for weedy fields. For transplanting, the field 
is ploughed twice and harrowed once. Leveling should be carried out simultaneously. In an 
uneven field, small levees are established to for water management and feriliser application. 
These help reduce weeds and allows the seedlings to root easily. Also, a specific depth of 
ploughing depends on soil type. 

4.2.4. Seedlings

Age of seedlings for transplanting depends on vegetative stage of rice. Seedlings less than 
15days old should be used for photoperiod-insensitive EMVs, less than20 days old for 
photoperiod-sensitive MMVs and less than 30 days old for LMVs. There are frequent climate-
related problems, particularly with water shortages causing seedlings to age before they can 
be transplanted. Usually, the farmer begins nursery preparation and waits for the soil to be 
ready (soft and muddy enough) for transplanting. However, with the current climate situation, 
it is suggested the farmer change the practice, preparing the soil first and then wait for the 
seedlings.

4.2.5. Planting methods

Two planting methods of SRI are recommended: broadcasting/direct seeding and transplanting. 
Broadcasting saves labour and time but risks weeds, pests and disease. Broadcasting also has 
to be done on a level field to ensure a high yield, and it consumes many more seeds compared 
than transplanting.

There are three ways of broadcasting. The first is to cast dry seeds on dry soil and wait for rain 
or pump water from a canal. The second is broadcasting germinated seeds (soaked for12hours 
and incubated for 24 hour) on muddy soil. The third is broadcasting wet seeds on flooded soil. 
In this case, the soil is prepared before flood; the seed is broadcast when the water recedes 
and water standing in the field at 20-30cm deep. The rate of seeding is very high, usually 150-
250kg/ha, but with the help of a drum seeder, it is reduced to only 80-100kg/ha for irrigated 
areas and 100-120kg/ha for rain-fed areas. For rainfed broadcasting, if rainfall is late, the farmer 
could harrow again after broadcasting to make sure weeds are not grown and lost to birds. If 
a drum seeder is not available, the farmer should use only 100-150kg/ha with skilful and even 
broadcasting. 

Technically, transplanting should focus on amount, space, shape and depth. One or two young 
and healthy seedlings per hill are recommended if the fields are ready for transplanting. Since 
drought is always a major problem for rainfed lowland and delays transplanting, three to five 
older seedlings per hill are suggested. If the seedlings are more than 1.5 months old because 
of prolonged drought, photoperiod-sensitive EMVs should be resown in nursery beds. Infertile 
soil, a space of 20cm between seedlings and in infertile soil 25cm is reported to give best 
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results since the seedlings do not have to compete for light and water. SRI considers a square 
transplanting pattern ideal. The depth of seedlings should be shallow, up to 2 cm without 
folding the root. But, if it is sandy soil and drought occurs, shallow transplanting will cause 
damage to the seedlings. Hence, transplanting depth depend on types of soil and frequency of 
climate-related events. 

4.2.6. Soil fertility management

Each soil type requires different ways of soil fertility management. Rice production requires 
many nutrients from the soil, and they should be returned to the soil to sustain production. 
Although 11 soil types require different types and quantity for nutrients, they require nearly 
the same integrated fertility management. Two types of fertilisers are suggested: natural and 
chemical.

Compost, green manure, animal dung and biogas waste are natural fertilisers which farmers 
can manage on their own without any expense. Three to 10 tonnes of compost can be applied 
as basal to field. To prevent nutrient loss, applied compost should be harrowed. During the 
vegetative stage, well-decayed compost can be applied. Green manure such as Chromolaena 
odorata (tuntrean khet) should be grown and used underneath and as topdressing. Soybeans are 
not only good for enriching soil, but also for profit when grown in the early dry season using 
moisture left in the soil. Farmers should also plough rice stubble into the soil immediately after 
harvesting rather than burn it, since it is a good source of soil nutrients.

If natural fertiliser is not available or sufficient, chemical fertilisers can replace it. Three types 
of fertilsers are commonly used in Cambodia: nitrogen (N), phosphate (P2O5) and potash (K2O).
Technically, they should be applied as of the following. Application of fertiliser containing 
P2O5 is required as basal during tilling and panicle formation. The amount should comply with 
CARDI’s recommendations. Local experiment is also encouraged.

4.2.7. Water management

Each rice variety has its own water demand. Varieties of upland rice need less water than low 
land varieties. Irrigation and strong field bunds are needed for the lowland. For transplanting 
rice, water depth of 1-5cm should be maintained. During the vegetative phase, particularly 
tilling, standing water should be at 2.5cm. Water should be drained from field and kept for 
two to three days in case drought is not expected. At the end of the wet season, a lack of water 
usually occurs, so ensuring water standing in the field until the end of the period is a must. It 
seems that these practices are for irrigated areas only; for rain-fed areas, to deal with drought 
over a short period, a 20m x 10m pond is suggested.

4.2.8. Weed, pest and disease management

Many weed control ways are available. Ploughing should be done on a moist field and should be 
followed by harrowing to ensure evenness. Two weedings by hand or with tools are suggested: 
15 days after transplanting and another 15 days after that but it depends on weed growth 
condition. If these practices are not effective, herbicides should be used. 

There are also many non-toxic means for both pest management and treating rice disease, but 
if they persist, pesticide and fungicide are recommended.
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4.3. Factors affecting adoption
Although both SRI and MPF have been promoted for a long time, farmers adopting them are 
still few relative to the efforts of government and NGOs. Several causes discourage farmers 
from adopting these practices even when they have proved to be effective in enhancing 
livelihoods. Because SRI concentrates on transplanting, the intensive labour required is a 
factor affecting farmers’ adoption according to many studies (FAO 2012; Ly et al. 2012; 
Barrett et al. 2004; Latif et al. 2005; Moser and Barrett 2003; Tsujimoto et al. 2009). 
Besides socio-economic factors, a physical constraint on adopting SRI is water problems 
due to topographical conditions, drainage, irrigation infrastructure, availability and irregular 
rainfall and flash floods (Katambara et al. 2013; Feuer 2008; Ly et al. 2012; Beadman 2009; 
Rappocciolo 2012). Water storage is another constraint since SRI requires water control 
(Laksana et al. 2013; Yang 2011). Limited access to inputs including seeds, organic and 
inorganic fertilisers and agricultural machineries is also observed to limit farmers’ adoption 
of SRI (McCarthy et al. 2011; Beadman 2009; Ly et al. 2012; Yang 2011; Feuer 2008; 
Rappocciolo 2012). Limited access to markets discourages people from adopting climate-
smart agriculture as a whole and makes people consider only subsistence farming (FAO 
2012; McCarthy 2011; Lamboll and Nelson 2012). Farmers are reported to have no or limited 
access to technical information and proper extension services, and that is a barrier to their 
adopting the practices confidently (Lamboll and Nelson 2012; FAO 2012). Risking to a lot 
of weeding is reported if people apply the broadcast method (Farooq et al. 2011; Pathak et 
al. 2011).

Factors that increase adoption are also found in many studies. Increased yield motivates farmers 
to take up the practices (Mao, Tongdeelert and Chumjai 2008; Beadman 2009: Tsurui, Yamaji 
and Suk 2010). Less input, including seeds and inorganic fertiliser, encourages farmers as well 
(Tsurui, Yamaji and Suk 2010; Namara, Weligamage and Barker 2003). The discouraging role 
of intensive labour has been mentioned above. But studies by Uphoff (2007), Satyanaraya, 
Thiyagarajan and Uphoff (2007) and Tsurui, Yamaji and Suk (2010), claim that SRI reduces 
labour. Farmers are reported to adopt SRI transplanting practices because they save labour 
on uprooting and transplanting a lot of seedlings (Tsurui, Yamaji and Suk 2010). But indirect 
seeding, SRI helps reduce labour compared to conventional practices and labour in transplanting 
(Ly et al. 2012; Pathak et al. 2011). Some other studies also support the conclusion that direct 
seeding reduces labour (Farooq et al. 2011). Likewise, direct seeding reduces water demand, 
and that is why people start to focus on this practice (Farooq et al. 2011; Pathak et al. 2011). 
Dealing with climate change, particularly drought, is another value of direct seeding that 
farmers consider (Pathak et al. 2011; Haefele et al. 2010). Access to technical information 
is also a factor among all affecting uptake of the agricultural practices (Lamboll and Nelson 
2012). A study in Sri Lanka found that this factor increases farmers’ adoption of SRI practices, 
and the more farmers attend training, the greater the likelihood that they will adopt the practices 
(Namara, Weligamage and Barker. 2003).

4.4. Analytical framework
A literature review of CSA-related practices, specifically SRI, provides a clear basis for 
identifying the gaps between ideal and real practices in Cambodia, particularly in the Tonle 
Sap and lower Mekong agro-ecological zones. These zones receive a lot of attention from both 
government and NGOs. Rather than digging out the practice gaps, this study will find ways to 
fill those gaps by considering the barriers and motivations.
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Figure 1: Analytical framework
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5. Rice production of studied communes

The main livelihood of the eight visited communes is rice farming. Around 98 percent of 
people living in those communes depend on agriculture as their main job (NCDD 2010).Wet 
season rice was cultivated in all communes, while dry season rice was planted in only four. 

There are four types of wet season cultivation in the visited communes: There are four types of 
wet season cultivation the visited communes: EWS10, and Middle Wet Season (MWS) which 
includes EMV, MMV, and LMV.EWS is becoming more popular since it helps to double 
or triple crops per year due to its compatibility with early maturity varieties such as IR504, 
IR85 and IR66. The government also promotes this practice since it contributes to coping with 
changes in rainfall patterns and the small drought in the wet season, which usually happens in 
July and August. EWS cultivation using usually starts in April/May and ends in July/August 
while EMV of MWS is cultivated in July/August and harvested in September/November. MWS 
cultivation using MMV and LMV starts in May/June and ends in December (Figure 2). DS 
cultivation, which usually uses EMV, begins in December/January and is harvested in March/

10  EWS cultivation also use EMV.
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April. Cash crops are also planted in three communes. The rain-fed system is dominant among 
the visited communes for wet season cultivation (Figure 3).

Figure 2: Crop calendar in the visited communes
Communes A M J J A S O N D J F M A 

Wet  Season  Rice  
EMV: TH
EMV: CA
EMV: KC
EMV: TTKC
EMV: TV
EMV: OK
MMV: TH
MMV: CA
MMV: TTKC
MMV: TV
MMV: TKS       
MMV: SV
MMV: OK
LMV: TH
LMV: CA
LMV: TTKC
LMV: TV
LMV: TKS
LMV: SV
LMV: OK
Dry Season  Rice  
TH       
KC       
TKS       
OK       
Deep  Water  Rice  
OK       
Other  Crops  
TH       
CA       
TTKC       

Source: Discussions and interviews 2014

Based on MAFF reports, rice production in both wet and dry seasons is increasing regardless 
of province. Wet season production in the two provinces of lower Mekong zone is greater 
than that of the Tonle Sap zone (Figure 4). The average agricultural land holding of farmers 
was 1.250 for Kompong Chhnang, 1.754 for Kompong Thom, 1.161 for Prey Veng, and 0.913 
hectare for Takeo (NIS and MAFF 2014). However, many farmers own less than 1ha of rice 
land; 68 percent of farmers in Theay commune of Prey Veng fall into this category.
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Figure 3: Water sources in wet season 2010
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Figure 4: Rice production and harvested area, 2009-2013
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Figure 5: Size of cultivated rice land in 2010
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Figure 6: Yield 2009-2013 (tonnes per ha)
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Source: MAFF 2013
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The yield of wet and dry season rice differs according to MAFF. The range of yields in the 
wet season is from 2 to 3.5 tonnes per ha and in the dry season from 4 to 4.8 tonnes per ha 
(Figure 6). While this variation is from season to season, there is also a distinction from one 
maturity to another. From discussion and interviews in the selected communes, the yield of 
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early maturity varieties is higher than others. In Krapum Chhuk commune, the yield of IR85 is 
up to 7 tonnes per ha. 504 and IR 66 grown in Ou Kanthor commune are also reported to have 
high yields, ranging from 5 to 7 tonnes per ha. This high yield is correlated with high chemical 
fertiliser application and sufficient water supply. Medium maturity varieties have medium 
yields averaging around 3 tonnes per ha , while later maturity varieties yield around 2 tonnes 
per ha. A difference is also described by farmers between transplanting and broadcasting (see 
the findings section).

6. Findings

6.1. Current SRI practices
SRI practices differ according to agro-ecological area and socio-economic conditions. SRI 
in rain-fed and irrigated areas is not distinct since irrigated rice plots are not equipped with 
drainage systems, so farmers find it hard to drain water from their fields. Not all principles and 
steps of SRI have been practised because farmers adjust to their own circumstances. SRI has 
been applied differently even within the same village (Table 4). 

6.1.1. Variety selection

Farmers from the selected communes use the three varieties; however, based on the discussion, 
modern varieties are preferred for early wet and dry season. Modern varieties includes IR 
66, variety 504,11 and variety 85,12 improved traditional varieties includes Raing Chey, Phka 
Rumduol, Somaly and Phka Malis, and traditional varieties comprises Kronhol, Neang Khon 
and Neang Tom. In the main wet season, they use both traditional varieties and improved 
traditional varieties. Southern Cambodia has the largest part of the 41 percent of total rice area 
occupied by modern varieties; the northwest has 27 percent and central Cambodia17 percent 
of the area occupied by traditional varieties and improved traditional varieties (Wang 2012). 
The main reasons for selecting varieties in the visited communes are market value, agronomic 
conditions, eating preferences, yield, risk and resistance. Specifically to cope with climate 
variability, farmers have changed from photoperiod-sensitive late maturity to photoperiod-
insensitive early maturity varieties. When asked why they did not choose 10 recommended 
varieties, they reported that they do not have market value and some of them are not suitable 
for their conditions.

Prey Veng has not only the largest cultivated rice area among the four visited provinces but 
also among other provinces (MAFF 2013). In the wet season, MMV has the largest share of 
the total cultivated area in the four provinces, followed by EMV (Figure 7). In the dry season, 
Takeo and Prey Veng have the largest cultivated areas thanks to irrigation systems in theses 
provinces. Groundwater is also used in each cropping season in the provinces, according to the 
Commune Database online of NCDD from 2008 to 2010. 

11 This variety is originally from Vietnam (Wang 2012).
12 This variety is originally from Vietnam. It might be TH85 released for both rain-fed and irrigation-receding 

conditions (Wang 2012).
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Figure 7: Rice varieties and cultivated area in the visited province, 2013
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Box 1: Phka Romduol rice production in Prey Veng

In the last few years, farmers in Prey Veng province started to pay attention to Phka Romduol 
variety since it has market value (1250 riels/kg of wet rice) and costs less to produce. It 
is also a fragrant rice and appropriate to the agro-ecological system of the province. This 
variety accounted for 23.29 percent of the total wet season cultivated area in Prey Veng in 
2013; 65 percent of villages in the province are producing this variety. The cultivated area 
increases from year to year. 

Compared to IR varieties which yield 4.6 tonnes per ha, its yield is just 3.2 tonnes per ha; 
however, Phka Romduol gains a much higher profit rate since the price of IR is less than 
that of Phka Romduol. 

Phka Romduol is a photoperiod-sensitive MMV grown from May to November. According 
to the interview with PDA, this variety can be grown from October, November or December 
because there is possibility of rainfall in December or January, and farmers can supplement 
that with water from wells.   

Source: PDA Prey Veng 2013

6.1.2. Seed preparation

Most farmers have their own ways of preparing seeds for broadcasting and transplanting. Some 
farmers have updated their methods as they learn techniques from training provided by PDAs/
DAOs and NGOs. Seed preparation practices are set locally. Farmers of Chong Ampil and 
Krapum Chhuk have experimented with their seeds in wet and dry fields. The seeds are soaked 
in water for one night and incubated for another night, then broadcast on saturated/muddy soil. 
But if the soil is not saturated, they might just broadcast dry seed. Doing this involves the risk 



16

Agricultural Technological Practices and Gaps for Climate Change Adaptation

that rain does not fall in time. These cases apply in non-irrigated or rain-fed fields; farmers 
of Ou Kanthor have a slightly different way of preparing the seeds because they can access 
irrigation water. There are also two ways: soaking and moistening seeds. The seeds are soaked 
and incubated as usual (one day for soaking and another for incubating) to broadcast into 
muddy fields. In this case, they have to drain water from the fields before they broadcast the 
seeds. If they do not drain the water, they just moisten the seeds and broadcast directly. People 
from other communes also report having tried different ways of preparing seeds on various 
types of soil in their communes. They do not apply the exact technical methods mentioned in 
the training but rather a mix between the training and what they have practised previously.

For transplanting, a nursery bed is prepared. Although some farmers receive training on how to 
prepare the bed, they still use customary ways. They adopt only some steps in the recommended 
practices, combining them with their local knowledge and conditions.

6.1.3. Field preparation

Ploughing, harrowing and levelling make the field ready for either transplanting or broadcasting. 
Usually, ploughing is done twice harrowing and levelling once. However, the frequency depends 
on the type of ploughing means and methods of sowing. Usually, the ploughing is done twice if 
farmers can afford machinery or if they use animals. In Krapum Chhuk, they plough only once 
by machinery because it is costly. One ploughing is applied in Ou Kanthor if the seeds are to 
be broadcast, two ploughings if transplanting is planned. Farmers report having changed their 
cropping method because rainfall is irregular. They do not wait until the amount of rainfall is 
adequate, as before, but now start immediately after the first rain of the wet season. 

6.1.4. Seedlings

Among the eight communes, only four employ transplanting (Table 4). The age of the 
seedlings depends on the varieties and water availability. Farmers learn that young seedlings 
are productive and try to use young ones as much as they can, but it also depends on water 
availability. They start to transplant once the fields are moist, and if they are rainfed, the onset 
of rain is very important: if it comes on time, they can transplant the young seedlings but not if 
the rainfall is late. The age of the young seedlings averages 15 to 30 days,. 

6.1.5. Planting methods

Transplanting and seeding depend on local conditions and practices. Transplanting is used 
for resistance to pest and weed. In Thlok Vien commune, farmers employ transplanting to 
prevent weeds. If they broadcast the seed and there is no rainfall, weeds grow very quickly. 
In Sala Visai commune, farmers transplant because the variety they use gives a high yield if 
transplanted. Transplanting is also compatible with soil conditions in the commune. In some 
areas, farmers use broadcasting because they do not have to spend time checking the field. 
Now, because of labour shortage, farmers have changed from transplanting to broadcasting 
although they realise that the yield is lower. Some farmers who transplant have adopted SRI 
practices including transplanting in rows, selecting vigorous seedlings, transplanting one to 
three seedlings per hill and using young seedlings. Among the visited communes, Thlok Vien 
has more adopters of these practices because CEDAC has been working in the commune for a 
long time. However, people in this commune have been testing broadcasting to save labour. 
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Those who broadcast use an amount of seed different from the recommendation based on their 
localities and varieties. Some of them who use Vietnamese varieties in Takeo, Prey Veng and 
Kompong Thom conduct their own tests of how much seed is needed.

Table 3: Planting methods

Province Commune Broadcasting Transplanting Organic Fertiliser 
(cart/ha)

Inorganic Fertiliser 
(kg/ha)

KCH
TV X 14 30
TKS X X 16 75

KTH
OK X NA 200
SV X X 15 100

PV
CA X 15 150
TH X NA 200

TK
KC X NA 350
TTKC X X 20 NA

Source: Interviews and discussions 2014

6.1.6. Soil amendment

Organic fertilisers are highly recommended for high yield. Compost is applied in all communes 
except Ou Kanthor, Theay and Krapum Chhuk, where farmers think it takes too long to produce 
good results and they find it hard to transport to their distant and dispersed fields. The amount 
of compost recommended varies with soil type; however, the amount applied is lower than that 
because farmers apply only as much as they can manage. 

In organic fertiliser is also suggested if organic fertilisers are not sufficient or applicable. With 
a lot of training, some farmers know what types and how much to apply to various types of 
soil. Even so, if farmers cannot afford to buy fertiliser, they will not apply it as recommended. 
Other farmers apply a lot of in organic fertiliser without knowing how much should be applied, 
believing that this will give them a higher yield. In Thlok Vien, where CEDAC has long been 
working, farmers have gained more knowledge of SRI practices and some even produce organic 
rice to be sold to CEDAC.

6.1.7. Water management

Irrigated rather than rain-fed fields are better because, in SRI principles, the water level is 
defined in each phase of rice development, and fields have to be even. In rain-fed systems, 
farmers find it hard to sustain water in the fields if they do not have ponds or streams in addition 
to rainfall.   Farmers whose lands are near ponds or streams can drain unnecessary water out of 
the fields. Agricultural training by either PDA or NGOs gives farmers abetter understanding of 
the level of water needed for rice development. They seem to adopt it well if there is enough 
water in their fields. In irrigated fields, the water level is also a problem if there is no drainage 
system. However, farmers drain water through neighbouring fields. However, in areas where 
irrigated water is charged for, farmers rarely let water flow from their fields. This case happens 
in Ou Kanthor, where water costs around USD110 per cropping season. In areas where water 
is limited, farmers do the same. Farmers in Krapum Chhuk and Trapeang Thom Khang Cheung 
reported not draining water because the water in the reservoirs is limited. Fields in the visited 
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communes are reported to be uneven. Farmers who can afford to use machinery to level the 
fields have no problem, but some in Krapum Chhuk and Chong Ampil cannot afford it. 

Inspection of water levels in the fields is based on cropping method. Broadcasting farmers 
irregularly or rarely check the field, but for transplanting, they have to inspect water levels 
and care for the field carefully. However, for broadcast EMV, they will do the same as for 
transplanting.

6.1.8. Weed, pest and disease management

As with water management, farmers will regularly check for weeds if they transplant. Weeding 
is done manually, and some farmers apply herbicides. Weeds grow in some specific soils. For 
example, in Ou Kanthor, farmers have to spray herbicide immediately after broadcasting seed. 
Based on local experience, farmers know when to start weeding. 

Table 4:Practices and adoption or adaptation

Practices Details KCH KTH PV TK NoteTV TKS OK SV CA TH KC TTKC
Variety 
selection 

High yield √ √ √ √ √ √ Varieties selection also based 
on labour demand, adaptation 
to erratic rainfall and drought, 
water availability and local 
custom.

Tolerant to pest/ 
drought/flood

∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆

Ecosystem suited √ √ √ √ √ √ √ √
Market demand √ √ √ √ √ √ √

Seed 
preparation

Seed preparation √ √ √ √ √ √ √ √ Farmers adopt and adapt the 
practices based on soil type, 
water availability and local 
custom.

Nursery 
preparation 

√ ∆ ∆ ∆

Field 
preparation

Ploughing √ √ ∆ √ ∆ ∆ ∆ √ These practices depend on 
whether farmers use machinery 
or animals. They can double the 
ploughing if animals are used. 
Levelling is done manually or 
mechanically depending on 
means of the farmers.

Harrowing √ √ √ √ √ √ √ √

Levelling ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆
Seedlings Age of seedlings ∆ ∆ ∆ ∆ Age of seedlings depends on 

water availability.Field preparation ∆ ∆ ∆
Planting 
methods

Direct seeding ∆ ∆ ∆ ∆ ∆ ∆ ∆ Practice selected due to water 
availability, labour demand, soil 
type, complexity of the practices 
and local innovation.

Transplanting ∆ ∆ ∆ ∆

Soil 
improvement

Organic fertiliser ∆ ∆ ∆ ∆ ∆ The application does not follow 
the recommended rate of 
CARDI due to limited access to 
information, people’s mindset, 
affordability and availability.

Inorganic fertiliser ∆ ∆ ∆ ∆ ∆ ∆ ∆

Water 
management

Water storage ∆ ∆ ∆ Other water storage options 
besides rainfall and irrigation, 
canal or reservoir can be ponds 
and wells. They are dug based 
on affordability, soil type and 
access to information. Water 
availability and canal structures 
affect water flow and depth.

Water depth ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆

Intermittent 
irrigation

∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆

Weed, pest 
and disease 
management

Weeds ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆ Whether farmers choose 
biological, manual or chemical 
means to deal with these 
issues depends on extent of the 
phenomenon, and available 
technology.

Pests ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆

Disease ∆ ∆ ∆ ∆ ∆ ∆ ∆ ∆

Note: √: Fully adopted/adapted
 ∆: Not fully adopted/adapted 
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From Table 5, the most common practice in the SRI package is variety selection. Within the  
selection, the market is the most popular criterion. Other practices are only partially adopted. 

The yield of SRI adopters, employing either transplanting or direct seeding, was higher than the 
national SRI average in 2009 and the general average in 2013 (Figure 8). Yield and the amount 
of fertilisers applied are correlated. In Krapum Chhuk, where the most inorganic fertiliser is 
applied, the yield is highest, but it should be also noted that the soil in the area is fertile. In 
Thlok Vien, where soil is not so fertile, and there is less application of organic fertiliser, yields 
are lower.

Figure 8: Comparison between yield of each planting methods
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6.2. Factors affecting adoption
The interviews and discussions identified many factors affecting farmers’ adoption of SRI. A 
summary of each factor and location where it occurs is in Table 6 while that of factors in each 
practice in Table 7.

6.2.1. Socioeconomic factors

� Labour
Using smaller amounts of seeds or seedlings has reduced labour in some areas that formerly 
used a lot of seeds or seedlings. If seedlings are reduced, the labour required for transplanting 
also decreases. If the labour is available, farmers will level land since they acknowledge that 
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a level field has better potential for water management, fertiliser application, high yield and 
harvesting.

SRI requires intensive labour from the beginning of cropping till harvesting: manual levelling 
the land, transplanting, inspecting water levels, manual weeding. The most intensive task 
is transplanting. Previously, people exchanged labour with each other but not anymore. So 
people just take up some or no SRI practices. Moreover, not only are there not enough people 
for cultivation, but also it is hard to find a person from each household to join training on 
SRI. That trainee needs to be energetic and have strong commitment. Not-so-young trainees 
are easily bored.

Land • 
Farmers who own many land parcels do not care about adopting SRI practices, and if lands 
are far from each other or from their homes, people also do not consider the practices, 
especially organic fertiliser application; they find it hard to transport fertiliser to those fields. 
Time is also a major constraint on checking water level and weeding for distant fields.

SRI with transplanting is mostly employed by people who own small plots, since taking 
care of a small plot is easier. However, people apply transplanting on part of their field 
either to test the effects or to avoid losses from shocks. In Tang Krasang, where people are 
trying the recommended transplanting, which they have just learnt from training provided 
by the PDA.  

Mindset and local practices• 
Mindset and local practices are of the most prominent challenges for changing farmers’ 
behaviour. Once they used to transplanting clumps of seedlings, it is hard to alter this. The 
mindset and practices affect the adoption of all new methods. 

The positive side is that, once people are trained and their knowledge increases, they adopt 
what is best for cultivation. This applies to many practices. Some farmers of Sala Visai, 
Trapeang Thom, Khang Cheung and Thlok Vienhave taken up transplanting methods and 
practices requiring less seed because their mindset has been transformed through training, 
local innovation and dissemination from NGOs or state extension services. 

6.2.2. Physical factors

Water • 
People would adopt the practices easily if they had access to water for the whole cropping 
period. They can use fewer seeds and transplant young seedlings without any concerns 
for drought or weeds. The various water storage options available are concentrated only 
in some areas. Prey Veng and Takeo have the most access to irrigation. They also can 
access groundwater if surface water is not sufficient. The limited amount of water could also 
push farmers to adopt practices requiring less water and other feasible SRI practices. When 
farmers face a small dry spell and cannot access water, applying organic fertiliser helps 
reduce evaporation and retain soil moisture.

Water can be a negative factor for adoption if it is not available. A large proportion of 
cultivated land in Cambodia is rainfed, making it hard to apply SRI. The onset of rainfall 
has not been regular in the last 10 years, and climate-related information is not accurate and 
accessible, making farmers feel reluctant and risk-shy. People cannot afford to follow the 
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recommendation on pond establishment. There seems to be an absence of local initiative 
in identifying water storage options and mobilising local resources to establish it. Without 
access to water, people tend to ignore nearly all of the SRI package. Water management 
practices are not feasible because of limited water amounts.

Inputs• 
Access to agricultural inputs is another determinant of the adoption of SRI package practices. 
Pure seeds, organic and inorganic fertilisers and machinery allow farmers to put more effort 
into upgrading or justifying their current cultivation practices. With these necessary inputs, 
some farmers even conduct experiments to test what amount of each inputs and what method 
of application is best suited to the local ecosystem. Farmers report using recommended 
amount of seeds if they are equipped with drum seeders and rotary weeders. 

Some farmers of Takeo and Prey Veng claim that if they owned either four-wheel tractors or 
hand tractors, they would apply what has been recommended to prepare the field, specifically 
land levelling, which is the most important step. Fertilisers are another major input and 
people understand that they are crucial in increasing productivity but as long as they cannot 
afford or find them, they still apply whatever they can. Some farmers cannot afford to buy 
pure seeds since they are high price. The supply of these seeds from either the AQIP seed 
company, CARDI or private business is reported to be limited. Most of the farmers in the 
visited communes produce their own rice seeds without purification, and they are used 
for several generations. There are some farmers involve in seed production supported by 
HARVEST in Kompong Thom, CARDI in Takeo and PADEE in Prey Veng.

Access to markets• 
Markets can also be a factor. If markets are accessible, people will do whatever is necessary 
to get a high yield despite challenges. In Thlok Vien, people adopt organic SRI because 
CEDAC buys rice from them at a higher than normal price. In Chong Ampil, farmers even 
try to innovate with recommended practices to adapt to local conditions so that they get 
a high yield to supply the accessible market. In Ou Kanthor, farmers pay USD110 per 
cropping season to get water for rice cultivation since IR504 has a market value and the 
middleman goes to the rice fields and buys the produce immediately after harvest. People 
are eager to learn and test new practices to boost productivity when the market is there. 

If the market incentive is absent, people will adopt good practices at first but then quit. 
People in Theay grew Romduol, which is a high yielding variety suited to local conditions, 
but stopped using it because there is no market incentive (it is sold to middlemen at a price 
lower than that of the normal market). This happens since people there do not collectively 
grow this variety, so the supply is less than the demand of the middlemen, who then refuse 
to collect it making the price go lower than usual.

6.2.3. Technological factors

Access to technical information• 
Before farmers select which practice to adopt, they need sufficient technical information. 
They have to know what practices will help them cope with extreme events while enhancing 
productivity. Farmers in communes that usually receive information and training from 
PDAs, and NGOs know what they should do and this links them to recommended practices. 
Thlok Vien, which receives both information and training from CEDAC, does not ask for 
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more, but the other seven communes do, because only a small group of people have received 
them. Farmers there did not know the amount of seeds required for direct seeding in their 
agro-ecological zone. However, whether and to what extent they adopt SRI depends on other 
factors as well. Some farmers do not know that such practices are available and feasible. 

How information is shared with farmers is also a factor. Today, the Farmer Field School 
plays an important role in diffusing information and knowledge to farmers. Farmers who 
gain information and knowledge from the school can also adapt practices for their localities. 
But this school needs support from the state or NGOs. Project supported byCEDAC, 
CARDI and PADEE are establishing such schools. The schools provide information, boost 
knowledge, foster local innovation and offer other support to farmers. They then adopt and 
adapt the practices confidently. 

The nature of information affects acceptance. The easier the practices, the more they are 
adopted. This is what people of Trapeang Thom Khang Cheung, Chong Ampil, Krapum 
Chhuk and Ou Kanthor reported as a major challenge. Interviews and discussions reported 
that farmers would accept only easy practices that are not too technical. 

6.2.4. Institutional factors

Access to rural institutions• 
Access to rural formal and informal institutions influences whether farmers adopt SRI. 
Formal institutions including PDAs, DAOs, CARDI and NGO projects provide extension 
services to farmers. Equipped with the information and support provided, farmers take up 
the practices confidently. Farmers from all the visited communes mentioned the availability 
of resource persons providing technical information from the formal institutions. They said 
that there are no village persons to go to when they have questions. Some farmers even 
quit using the practices because they felt ignored. This is another obstacle facing both state 
agencies and NGOs. 

Because these institutional arrangements are limited, some farmers depend on informal 
institutions in the community such as FWUCs, agricultural cooperatives, saving groups 
and social networks. Through these, they can share information and knowledge and work 
collectively and supportively. Through the Roluos FWUC of Ou Kanthor and Farmer Field 
School of Sala Visai, farmers learn from each other the best localised practices. They also 
share information based on neighbourhood or kinship relations. Agricultural cooperatives 
in Krapum Chhuk commune give loans and inorganic fertiliser, and buy milled rice of 
members.

6.2.5. Agronomic factors

Risk•  
Risk can attract farmers to take up the practices regardless of conditions. When climate-
related changes are coming, people will try any means to sustain their crops. To cope with 
drought in the rainy season, people in Theay and Thlok Vien change from MMV to EMV and 
apply more green manure rather than chemical fertilisers to enhance soil moisture. Finding 
alternative water sources such as ponds in Theay commune shows how risk motivates people 
to consider the recommended water storage for rain-fed and drought-prone areas. Soil type, 
local weather and ecosystem in combination with the number of parcels of land influence 
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the way people choose practices. If high yield and reduced risk to flood, drought and pests 
are expected, farmers will confidently take up the practices. The best example of this is the 
uptake of field preparation in Sala Visai. Once farmers apply this, weeds are reduced. 

By contrast, risk also prevents farmers adopting SRI. Since they become used to broadcasting 
many seeds and transplanting old seedlings to deal with disasters, they think it is too risky to 
reduce the amount of seeds and use young seedlings. Because they have to bear any losses 
on their own, they are reluctant to adopt the practices. This happened to farmers in Tang 
Krasang commune. 

Yield • 
Increased yield from applying the practices motivates farmers to adopt the whole set. Farmers 
from the visited communes realised that SRI practices would increase productivity. In Sala 
Visai and Chong Ampil, some farmers who localised the practices gained more yield, which 
repaid their commitment and efforts. 

But if the yield is just a bit higher than from conventional practice, farmers do not adopt 
SRI, which happened with some farmers in Trapeang Thom Khang Cheung. In some cases, 
the yield is a lot higher but the cost is also higher, which makes SRInot so profitable and, 
they refuse to adopt the practices. The cost is high if they hire people for transplanting.

Weeds• 
Broadcast seed is vulnerable to weed and will be more vulnerable if farmers broadcast less 
than recommended in SRI. However, they first adopt what amount is recommended and 
then adapt the broadcast amount to fit with local condition. They apply the seeds based on 
rice variety and local agro-ecological conditions. Sala Visai reported less weed problem if 
they practise field preparation. Young and strong seedlings are transplanted in Thlok Vien 
because of weed problems if broadcasting is used. 

Table 5: Summary of factors affecting adoption of SRI
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TV -/+ - - - -/+ + + -/+ + + +
TKS - - -/+ -/+ -/+ -/+ - +
OK - -/+ -/+ -/+ + -/+ -/+ + + - +
SV - - -/+ -/+ + -/+ -/+ + +
CA - - - -/+ -/+ -/+ -/+ + -
TH - -/+ + + + -/+ + + +
KC - - -/+ -/+ -/+ -/+ -/+ + -
TTKC -/+ - + -/+ -/+ - + +

Note: (-) factor discourages farmers from adopting SRI.
 (+) factor encourages farmers to adopt SRI.
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Table 6: Factors affecting adoption of each SRI practice

Practices Details
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Variety  
selection

High yield -/+ -/+ -/+ -/+ -/+ -/+
Tolerant of pests, 
flood and drought + + -/+ -/+ -/+ -/+ -/+ + +

Ecosystem suited + -/+ -/+ -/+ +
Market demand -/+ + -/+ + -/+ -/+

Seed 
preparation

Seed preparation -/+ + -/+ + + + +
Nursery 
preparation -/+ -/+ -/+ + -/+ +

Field 
preparation

Ploughing -/+ -/+ + -/+ + +
Harrowing -/+ + +
Levelling -/+ -/+ -/+ + -/+ + +

Seedlings Age of seedlings -/+ -/+ + -/+ - +
Field preparation -/+ -/+ -/+ + -/+ +

Planting 
methods

Direct seeding + + -/+ -/+ + + + + -
Transplanting -/+ -/+ -/+ -/+ + -/+ + + +

Soil 
improvement

Organic fertiliser - -/+ -/+ -/+ -/+ + -/+ + + +
Inorganic fertiliser -/+ - -/+ -/+ + -/+ + +

Water 
management

Water storage -/+ -/+ + -/+ -/+ + +
Water depth - - -/+ + -/+ -/+ +
Intermittent 
irrigation - - -/+ + -/+ -/+ +

Weed, pest, 
and disease 
management

Weed -/+ -/+ -/+ -/+ -/+ + -/+ -/+ -/+ + -/+
Pest -/+ + -/+ -/+ +
Disease -/+ + -/+ -/+ +

Note: (-) factor discourages farmers from adopting the practice.
 (+) factor encourages farmers to adopt the practice.
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7. Discussion

7.1. Extent of adoption or adaptation
Based on their current practices, farmers mostly adopt and adapt practices that they think are 
beneficial and feasible. Though some practices are proved effective, they still choose which 
practices to take up. The adoption of SRI package is not a must (Schweisguth 2013). Each 
practice potentially enhancing productivity and if a significant production growth is expected, 
all steps and practices are needed (Appocciolo 2012). As reviewed by Schweisguth (2013), 
research on specific SRI practices shows that each practice is localised and depends on local 
conditions. In the visited communes, even if people adopt only some SRI practices, they still 
get satisfactory yields. What should be learned from these reviewed practices is the need for 
adaptation of the recommended practices to the agro-ecological conditions or localisation 
of the practices. SRI principles and practices keep evolving, and SRI becomes an agro-
ecological approach or innovative concept (Stoop 2014; Uphoff 2007). Regarding fertiliser 
application, there are many studies by CARDI comparing recommended rate, control and 
farmer practice (CARDI 2010, 2011, 2012). They find that recommended rate is the most 
effective rate in enhancing productivity. But when CARDI experimented in 2012 testing 
control, recommended rate and verified recommended rate for Proteah Lang soil, the verified 
recommended rate is found is the most effective rate (CARDI 2012). It can be inferred that 
each soil type in different agro-ecological conditions requires localised practice, and the 
recommended practices themselves require localisation.

7.2. Factors affecting adoption
Most results on factors influencing farmers’ adoption of SRI practices are similar to those 
of the literature. However, the details on some variables are different and were not found in 
previous studies on SRI. 

Findings on labour requirement for cultivation; access to water, inputs, market, technical 
information and rural institutions; yield; risk; and weeds are consistent with previous studies 
on SRI either in Cambodia or outside. Various studies note labour intensity as the most 
challenging factor in promoting farmers to adopt and adapt the practices (FAO 2012; Ly et 
al. 2012; Barrett et al. 2004; Latif et al. 2005; Moser and Barrett 2003; Tsujimoto et al. 2009). 
This study also found labour intensity obstructing farmers from adopting and adapting the 
practices. However, the most labour intensive practice is transplanting, and nearly all of these 
studies exclude direct seeding. Ly et al. (2012) compared conventional, SRI (transplanting) 
and direct seeding and found that direct seeding has the lowest labour requirement, followed 
by SRI transplanting that uses fewer seedlings. The positive side found in this study, consistent 
with others, is that using fewer seeds reduces labour for both transplanting and direct seeding 
(Ly et al. 2912; Tsurui, Yamaji and Suk 2011). Access to water, inputs, markets, technical 
information and rural institutions are generally seen as either motivations or challenges to 
farmers taking up not only SRI, but also climate-smart agriculture and sustainable agriculture 
(McCarthy et al. 2011; Laksana et al. 2013; Yang 2011; Feuer 2008; Ly et al. 2012; Beadman 
2009; Rappocciolo 2012; Lamboll and Nelson 2012).They are consistent with this study as 
well. Increased yield motivates farmers not only adopt to but also to adapt the practices to suit 
the locality, and this is also a common factor in the literature (Mao,Tongdeelert and Chumjai 
2008; Beadman 2009; Tsurui, Yamaji and Suk 2010). Risk of climate variability and change 
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would either encourage or discourage farmers to select the practices. It is an encouragement if 
the practices are feasible while it is not if they have to bear all the losses resulting from the risk. 
This finding also supports various reports on how SRI deals with climate change. SRI adapts 
to the variability and change through reducing water demand and being resistant to drought, 
flood, pests and disease (Africare, Oxfam America and WWF-ICRISAT Project 2010; Ches 
2012; Uphoff 2005). Both transplanting and direct seeding are prone to weed infestation and 
depend on local agronomic and agro-ecological conditions. These are also well documented 
in Cambodia and other countries where SRI is implemented (Pathak et al. 2011;Farooq et al. 
2011; Ly et al. 2012).

Migration from rural Cambodia, which leaves mostly elderly people in the village, impedes 
not only the adoption of good agricultural practices but also information sharing on them. 
This phenomenon is not found in the literature. The number of land parcels and their location 
determining adoption are also not found in studies related to SRI. McCarthy et al. (2011) and 
Lamboll and Nelson (2012) report that land tenure is a challenge pushing farmers to adopt 
climate-smart and sustainable agriculture, and this applies to poor farmers. Uphoff (2008) 
claimed that SRI adoption is challenged by “mental and attitudinal” obstacles because farmers 
first see the labour intensity of the practices. This is perhaps not the same idea as in this study, 
since mindset and local practices refer to what people have been doing and reluctant to change; 
it is not only labour but changing their method of cultivation. Many reports claim that the 
increased yield attracts many farmers (Mao, Tongdeelert and Chumjai 2008; Beadman 2009; 
Tsurui, Yamaji and Suk 2010). But for this study, an increased yield that isnot so profitable 
compared to conventional practice prevents farmers considering SRI. This seems to be a 
different scenario from those reports. 

8. Conclusion and recommendations

SRI is a method for increasing rice productivity by improving the management of plants, soil, 
water and nutrients. These practices contribute to healthier soil and plants through greater root 
growth and the nurturing of soil microbial diversity. It has been found to be a sustainable rice 
farming technology that could build the capacity of smallholders to withstand climate change 
and increase their crops’ resilience, increase food security as a result, increase the income of 
smallholders and rice yield and improve the quality of rice.

8.1. Gaps in practice
Farmers select only the practices that they think are feasible and beneficial. Feasible means 
easy to implement and in keeping with local agro-ecological and socioeconomic conditions. 
They need a complete set of practices and support. The findings also suggest that, once farmers 
are keen on upgrading their production, they not only adopt the practices but also adapt them to 
fit local conditions. They do not need a complete set of those practices. This proves effective in 
the current circumstances of rural Cambodia, where access to necessary elements for cultivation 
in the context of climate change is still limited. 

The gaps between ideal or recommended practices and current implementation are identified 
in this study. Factors contributing to these gaps are also presented. Efforts to bridge the gaps 
are urgently required. While national efforts are going on, local efforts that do not depend 
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on external support are also important in helping farmers cope with climate variability and 
change.   

8.2. How to fill gaps or increase adoption and adaptation?
This can be done through various levels and institutions. It is suggested to be administered 
simultaneously to ensure the spread and on-time adaptation to variability and change. 

8.2.1.  Local communities

In order not to depend on external support, local resource mobilisation is needed. One local 
resource crucial for climate change adaptation is collective action: people working together to 
cope with specific phenomena. People’s financial or labour resources might be needed to deal 
with an event. Such action can share technical information, foster local innovation in dealing 
with weeds and adapting practices, facilitate access to market and inputs, identify local water 
storage options and share risks and labour. It can also diffused into rural institutions including 
agricultural cooperatives, FWUCs and saving groups.

Farmers have to understand well the importance of this local resource so that they are motivated 
to build this relation. It needs support from government and NGOs at first to spread local 
resource mobilisation. 

8.2.2. NGOs

NGOs that act as field extension agents have generally used training of trainer, Farmer Field 
School, field days, field demonstrations and field visits to transfer technical information 
and knowledge to farmers and other field agents. These are quite acceptable to farmers and 
need to be expanded. NGOs should also discuss coverage with state departments involved in 
agricultural extension since they should be complementing each other so that the most needy 
and vulnerable areas are targeted. 

Since local adaptation/innovation takes a great foundation in helping farmers deal with climate-
related issues, NGOs should focus more on this system. They should also first work closely 
with subject matter specialist departments and institutions13 to identify suitable technology 
and procedures such as agro-ecosystems analysis14for each agro-ecological condition. The 
participatory methods available in the agricultural extension system, including participatory 
assessment and planning, participatory technology development and participatory training 
extension, are effective in transferring knowledge, experience and information to farmers. 
Support for the local adaptation/innovation could be administered through participatory 
experimentation with recommended practices to find the most suitable ones and mobilising 
local resources to make sure the innovation works best and for everyone. 

NGOs should also consider the complexity and technicality of each practice since they 
contribute to farmers’ rejecting the practices. Simplification and adjusting to local knowledge 
help farmers to understand the practice.

13 According to Mak (2012) subject matter specialist consist of MAFF’s technical department, CARDI and the 
Royal University of Agriculture. Production, technological research and development, regulation support, human 
resources development and technical backstopping to provincial and district extension are the responsibilities 
of these departments and institutes. 

14 This is “a participatory needs assessment methodology to identify priority farmer problems and development 
opportunities at the commune level” (Mak 2012).
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Since social issues are embedded in technology adoption and adaption, NGOs should consider 
this and include these issues in their programmes and projects. Social solutions are time 
consuming, so, if possible, the timeframe should be longer to make sure the social issues are 
solved.

Adoption is linked with the market and current market information sharing via website and text 
messages. NGOs and government through field extension agents should provide advice on ways 
such as contract farming and local community establishment in which farmers can connect to 
the market by themselves. The information should be connected with the dissemination of SRI 
practices so that a complete set is shared with farmers. It might be more effective if training 
were also provided on financial management and leadership.   

8.2.3. National and sub-national government

The current agricultural extension, including priority programmes,15 actors16 and participatory 
methods, is very effective on paper while, based on this study, the practical implementation is 
still limited due to insufficient human resources and funds. Taking the opportunity of climate 
change issues attracting donors, funds should be granted to enhance the current extension 
system. 

SRI is nationally recognised as a practice that can help farmers adapt to climate change 
and it has been in the national spotlight. Hence what to do next is to implement SRI-related 
strategies. The government should also expand the coverage of SRI by building the capacity of 
farmers and service providers, transferring and disseminating improved technology to farmers. 
Farmers still require technical and financial support from government as well as civil society 
and development partners to expand and sustain SRI practice.

SMS departments and institutions are quite important in transferring technologies and practices 
to field extension agents. They need enhanced R&D to ensure that the most suitable practices 
are recommended for each agro-ecological condition. 

State field extension agents are reported to be too few. Current village extension agents are 
veterinary volunteers. The government should focus on this issue by not only increasing the 
number of the village agents but also mobilising local human resource to work as a group of 
local extension.

The system for rewarding for best SRI adopter is very encouraging. It should be promoted 
so that farmers are motivated and supported in adopting the practices. SRI should be flexibly 
implemented according to local conditions.

Considering local resource mobilisation as another type of available resource to be used for 
sharing the transferring the technical information and knowledge relating to SRI practices 
should be done since it can at least increase the current coverage of the state. Sub-national 
government should share information on how local resources should be used.

15 The programmes include participatory assessment and planning, participatory technology development, 
participatory training and extension, extension materials development and dissemination, farmer organisation 
development, and household food security (Mak 2012).

16 Actors: PDA, DAO, Department of Agricultural Extension, subject matter specialist departments and institutes 
and field extension agents (Mak 2012).



29

CDRI Working Paper Series No. 100

References 

Africare, Oxfam America, WWF-ICRISAT Project. 2010. More Rice for People, More Water 
for the Planet. Hyderabad: WWF-ICRISAT Project.

Appocciolo, Francesca. 2012. Spreading the System of Rice Intensification across East and 
Southern Africa. Accessed 12 July 2014. http://www.ifad.org/operations/projects/regions/pf/
pub/SRIpercent20case percent20study.pdf

Barrett, C.B., C.M. Moser, O.V. McHugh and J. Barison. 2004. “Better technology, better 
plots or better farmers? Identifying changes in productivity and risk among Malagasy rice 
farmers.” American Journal of Agricultural Economics 86: 869-888.

Beadman, Teresa. 2009. “Assessing the Adoption of the System of Rice Intensification 
(SRI) in West Java, Indonesia.” Accessed 12 July 2014. https://workspace.imperial.ac.uk/
environmentalpolicy/public/Beadman%2009%20 Executive%20Summary.pdf

Burnette, Rick. 2009. “Lessons Learned from the Spread of SRI in Cambodia.” A Regional 
Supplement to ECHO Development Notes, issue 2.

CARDI, Cambodian Agricultural Research and Development Institute. 2010. Annual Report 
2010. Phnom Penh: CARDI.

CARDI. 2011. Annual Report 2011. Phnom Penh: CARDI.

CARDI. 2012. Annual Report 2012. Phnom Penh: CARDI.

Ches Sophy. 2012. “System of Rice Intensification (SRI) Practices and Promotion in Irrigated 
and Rain-Fed Areas of Cambodia.” Presentation for J-SRI meeting on 27 September 2012. 
Accessed 23 July 2014. http://www.iai.ga.a.u-tokyo.ac.jp/ j-sri/handout/ 120927/120927-4.
pdfFAO. 2012. Developing a Climate-Smart Agriculture Strategy at the Country Level: 
Lessons from Recent Experience. Rome: FAO.

DRCs, Department of Rice Crops. 2013. Technological Package of System of Rice Intensification. 
Phnom Penh: DRCs.

FAO, Food and Agriculture Organization. 2013. Climate Smart Agriculture: Source Book. 
Rome: FAO.

Farooq, M., M.H. Kambot, H. Siddique., T. Rehman., T. Aziz, J. L. Dong and A. Wahide. 2011. 
“Rice direct seeding: Experiences, challenges and opportunities.” Soil & Tillage Research 
111 (2011): 87–98. Accessed 18 September 2014. http://www.sciencedirect.com/science/
article/pii/S0167198710001960

Feuer, Hart Nadav. 2008. “Sustainable Agricultural Techniques and Performance Oriented 
Empowerment.” MSc thesis, University of Oxford.

Haefele, S.M., A.M. Ismail, D.E. Johnson, C. Vera Cruz and B. Samson. 2010. “Crop and 
Natural Resource Management for Climate-Ready Rice in Unfavorable Environments: 
Coping with Adverse Conditions and Creating Opportunities.” In Advanced Technologies 
of Rice Production for Coping with Climate Change: No Regret Options for Adaptation 
and Mitigation and Their Potential Uptake. Accessed 8 October 2014. http://books.irri.org/
LP16_content.pdf

Kassam, Amir, Willem Stoop and Norman Uphoff. 2011. “Review of SRI Modifications in 
Rice Crop and Water Management and Research Issues for Making Further Improvements in 



30

Agricultural Technological Practices and Gaps for Climate Change Adaptation

Agricultural and Water Productivity. Paddy and Water Environment 9 (1): 163-180.Accessed 
18 September 2014.  http://link.springer.com/article/10.1007%2Fs10333-011-0259-1

Katambara, Zacharia, Frederick C. Kahimba, Henry F. Mahoo, Winfred B. Mbungu, 
FikiriMhenga, Paul Reuben, MuyenjwaMaugo and Anthony Nyarubamba. 2013. 
“Adopting the System of Rice Intensification (SRI) in Tanzania: A Review.” Agricultural 
Sciences 8(4). Accessed 18 October 2014. http://www.scirp.org/journal/PaperInformation.
aspx?PaperID=35698#.VKIoxA5AHA

Laksana S., and A. Damayanti. 2013. Determinants of the Adoption of System of Rice 
Intensification in Tasikmalaya District, West Java Indonesia. Working Papers in Economics 
and Development Studies No. 201306. Accessed 4 November 2014. http://econpapers.repec.
org/paper/unpwpaper/201306.htm

Lamboll R. and V. Nelson. 2012. Exploring the Linkages and Guiding Concepts Relevant to 
Climate Change, Agriculture and Development: A Detailed Resource Document. Climate 
Learning for African Agriculture Working Paper 2. Accessed 4 November 2014. http://www.
erails.net/images/fara/climate-learning/climatelearning/files/Working Paper2Exploring.pdf

Latif, M.A., M.R. Islam, M.Y. Ali and M.A. Saleque. 2005. “Validation of the System of Rice 
Intensification (SRI) in Bangladesh.” Field Crops Research 93 (2): 281-292.

Ly, Proyuth, Lars Stoumann Jensen, Thilde Bech Bruun, Dominik Rutz and Andreas de 
Neergaard. 2012. “The System of Rice Intensification: Adapted Practices, Reported Outcomes 
and Their Relevance in Cambodia.” Agricultural Systems 113 (2012): 16-27.

MAFF, Ministry of Agriculture, Forestry, and Fisheries. 2013. Annual Agricultural Report 
(2013-2014). Phnom Penh: MAFF.

Mak, Soeun. 2012. “Overview of Agricultural Extension System in Cambodia”. Accessed 16 
December 2014. http://www.reseaufar.com/fileadmin/user_upload/Rencontres/Yaounde12/
Atelier_FAR_Yaounde_2012_8c_Info_sur_les_pays_Cambodge_Agric_Extension_
Overview_8_pages.pdf

Mao, Minea, Pichai Tongdeelert and Praderm Chumjai. 2008. “The Adoption of the System of 
Rice Intensification (SRI) in Tram Kak District, Takeo Province, Cambodia: The Case Study 
of Leading Farmers.” Kasetsart Journal, Social Sciences 29 (2008): 303-316.

McCarthy, N., L. Lipper and G. Branca. 2011. Climate-Smart Agriculture: Smallholder 
Adoption and Implications for Climate Change Adaptation and Mitigation. Rome: FAO. 
Accessed 8 July 2014. http://www.fao.org/docrep/015/i2575e/i2575e00.pdf

MOE & UNDP. 2011. Cambodia human development report 2011. Phnom Penh: UNDP.

Moser, Christine M. and Christopher B. Barrett. 2003. “The Disappointing Adoption 
Dynamics of a Yield-Increasing, Low External-Input Technology: The Case of SRI in 
Madagascar.” Agricultural Systems 76 (3): 1085-1100.

Namara, Regassa E., Parakrama Weligamage and Randolph Barker. 2003. Prospects for 
Adopting System of Rice Intensification in Sri Lanka: A Socioeconomic Assessment. IWMI 
Working Paper 75. Colombo: IWMI.

NCDD, National Committee for Sub-National Democratic Development. 2010. “Commune 
Database Online.” Accessed 18 September 2004. http://db.ncdd.gov.kh/cdbonline/home/
index.castle



31

CDRI Working Paper Series No. 100

Nesbitt, H.J., ed. 1997. Rice production in Cambodia. Manila: International Rice Research 
Institute.

NIS and MAFF, National Institute of Statistics and Ministry of Agriculture, Forestry and 
Fisheries. 2014. “Census of Agriculture in Cambodia 2013: Preliminary Report.” Phnom 
Penh: NIS & MAFF.

Ngin Chhay. 2010.  “Overview of SRI Application and Adoption in Cambodia.” Presentation in 
workshop on Consolidation of SRI Experiences, Lessons, and Networking, Hanoi, Vietnam, 
21-22 June 2010.

Ouk, Makara. 2011. Technology Package for Increasing Rice Productivity. Phnom Penh:  
CADRI.

Pathak, H., A.N. Tewari, S. Sankhyan, D.S. Dubey, U. Mina, Virender K. Singh, N. Jain 
and A. Bhatia. 2011. “Direct-Seeded Rice: Potential, Performance and Problems—A 
review.” Current Advances in Agricultural Sciences 3 (2): 77-88.

Rappocciolo, F. 2012. Spreading the system of rice intensification across East and Southern 
Africa. Rome: International Fund for Agricultural Development. Accessed 8 July 2014. 

 http://www.ifad.org/operations/projects/regions/pf/pub/SRI%20case%20study.pdf

Satyanarayana, A., T.M. Thiyagarajan and Norman Uphoff. 2007. “Opportunities for Water 
Saving with Higher Yield from the System of Rice Intensification.” Irrigation Science 25(2):  
99-115.

Schweisguth, Melissa. 2013. “System of Rice (or Root) Intensification (SRI) Funding 
Recommendations”. Policy Brief. Accessed  4 November 2014. http://livingacoustically.
files.wordpress.com/2013/07/sriassessmentmschweisguth.pdf

Spatial Dev and IFPRI. 2014. “Agritex Toolbox.” Harvest Choice. Accessed 7 July 2014. 
http://apps.harvestchoice.org/agritech-toolbox/

Stoop, Willem A. 2014. “Comprehensive Agronomy as a Pre-Condition for Seed and Food 
Sovereignty: Implications of SRI Principles for Strategic Policy Issues.” Paper presented at 
Food Sovereignty: A Critical Dialogue International Colloquium, 24 January 2014.

Stoop, Willem A., Norman Uphoff and Amir Kassam. 2002.  “A Review of Agricultural 
Research Issues Raised by the System of Rice Intensification (SRI) from Madagascar: 
Opportunities for Improving Farming Systems for Resource-Poor Farmers.” Agricultural 
Systems 71(3): 249-274.

Tsujimoto, Yasuhiro, Takeshi Horie, Hamon Randriamihary, Tatsuhiko Shiraiwa and 
Koki Homma. 2009. “Soil Management: The Key Factors for Higher Productivity in 
the Fields Utilizing the System of Rice Intensification (SRI) in the Central Highland of 
Madagascar.” Agricultural Systems 100(1): 61-71.

Tsurui J., Yamaji E., Suk S. 2010. “Accepting System of Rice Intensification by Farmers in 
Rainfed Lowland Paddy Area of Cambodia.” International Journal of Environmental and 
Rural Development 2010 (1-2): 129-135. Accessed 4 July 2014. http://iserd.net/ijerd12/12129.
pdf

Tsurui J., Yamaji E., Suk S. 2011. “Improvement in Practicing System of Rice Intensification 
Principles by Farmers in Rainfed Area of Cambodia.” International Journal of Environmental 



32

Agricultural Technological Practices and Gaps for Climate Change Adaptation

and Rural Development 2011 (2-2): 101-107. Accessed 4 July 2014. http://iserd.net/
ijerd22/22101.pdf

Uphoff, Norman. 2000. “Questions and Answers about SRI.” Ithaca, NY: CIIFAD, Cornell 
University.

Uphoff, N. 2005. “Agroecologically-Sound Agricultural Systems: Can They Provide for the 
World’s Growing Population?” Keynote for the University of Hohenheim’s 2005 Tropentag, 
Hohenheim, Germany.

Uphoff, Norman. 2007. “Farmer Innovations Improving the System of Rice Intensification 
(SRI).” Jurnal Ilmu Tanah & Lingkungan 9(2). Accessed 12 July 2014. http://www.future-
agricultures.org/farmerfirst/files/T1a_Uphoff.pdf

Uphoff, Norman. 2008. “The System of Rice Intensification (SRI) as a system of agricultural 
innovation.” Jurnal Ilmu Tanah & Lingkungan 10 (1). Accessed 12 July 2014. http://www.
future-agricultures.org/farmerfirst/files/T1c_Uphoff.pdf

Wang, Huaiyu, ed. 2012. Patterns of Varietal Adoption and Economics of Rice Production in 
Asia. Manila: International Rice Research Institute.

The World Bank. 2008. “System for Rice intensification (SRI): achieving more with less – a 
new way of rice cultivation.” Accessed 8 July 2014. http://info.worldbank.org/etools/docs/
library/245848/index.html).

Yang Saing Koma. 2002. “Ecological System of Rice Intensification (SRI) in Cambodia: Results 
and Field Experiences in 2000-2001.” CEDAC Field Document. Accessed 7 June 2014.  
http://www.foodsecurity.gov.kh/sri/documents/reports/589-Ecological percent20SRI percent 
20Cambodia.pdf

Yang Saing Koma. 2011. “Building Experiences with SRI Development and Dissemination 
in Cambodia (2000-2010).” Accessed June 2014. http://www.cedac.org.kh/imgs/file/SRI/
BUILDING%20EXPERIENCES%20WITHpercent20SRI%20DEVELOPMENT%20
AND%20DISSEMINATION%20IN%20CAMBODIA%282000%E2%80%932010%29.pdf

Yusuf, A.A. & H. Francisco (2009), Climate Change Vulnerability Mapping for Southeast 
Asia Singapore: Economy and Environment Program for Southeast Asia-EEPSEA.



33

CDRI Working Paper Series No. 100

CDRI working paper series

WP 99) Phay Sokcheng and Tong Kimsun (December 2014), Public Spending on Education, 
Health and Infrastructure and Its Inclusiveness in Cambodia: Benefit Incidence 
Analysis

WP 98) Srinivasa Madhur (August 2014), Cambodia’s Skill Gap: An Anatomy of Issues and 
Policy Options

WP 97) Kim Sour, Dr Chem Phalla, So Sovannarith, Dr Kim Sean Somatra and Dr Pech 
Sokhem (August 2014), Methods and Tools Applied for Climate Change Vulnerability 
and Adaptation Assessment in Cambodia’s Tonle Sap Basin

WP 96) Kim Sean Somatra and Hort Navy (August 2014), Cambodian State: Developmental, 
Neoliberal? A Case Study of the Rubber Sector

WP 95) Theng Vuthy, Keo Socheat, Nou Keosothea, Sum Sreymom and Khiev Pirom 
(August 2014), Impact of Farmer Organisations on Food Security: The Case of Rural 
Cambodia

WP 94)  Heng Seiha, Vong Mun and Chheat Sreang with the assistance of Chhuon Nareth (July 
2014), The Enduring Gap: Decentralisation Reform and Youth Participation in Local 
Rural Governance

WP 93)  Nang Phirun, Sam Sreymom, Lonn Pichdara and Ouch Chhuong (June 2014), 
Adaptation Capacity of Rural People in the Main Agro-Ecological Zones in 
Cambodia

WP 92) Phann Dalis (June 2014) Links between Employment and Poverty in Cambodia

WP 91) Theng Vuthy, Khiev Pirom and Phon Dary (April 2014), Development of the Fertiliser 
Industry in Cambodia: Structure of the Market, Challenges in the Demand and Supply 
Sidesand the Way Forward

WP 90) CDRI Publication (January 2014), ASEAN 2030: Growing Together for Economic 
Prosperity–the Challenges (Cambodia Background Paper) 

WP 89) Nang Phirun and Ouch Chhuong (January 2014), Gender and Water Governance: 
Women’s Role in Irrigation Management and Development in the Context of Climate 
Change

WP 88)  Chheat Sreang (December 2013), Impact of Decentralisation on Cambodia’s Urban 
Governance

WP 87) Kim Sedara and Joakim Öjendal with the assistance of Chhoun Nareth (November 
2013), Gatekeepers in Local Politics: Political Parties in Cambodia and their Gender 
Policy

WP 86)  Sen Vicheth and Ros Soveacha with the assistance of Hieng Thiraphumry (October 
2013), Anatomy of Higher Education Governance in Cambodia

WP 85) Ou Sivhuoch and Kim Sedara (August 2013), 20 Years’ Strengthening of Cambodian 
Civil Society: Time for Reflection

WP 84) Ou Sivhuoch (August 2013), Sub-National Civil Society in Cambodia: A Gramscian 
Perspective



34

Agricultural Technological Practices and Gaps for Climate Change Adaptation

WP 83) Tong Kimsun, Lun Pide and Sry Bopharath with the assistance of Pon Dorina (August 
2013) Levels and Sources of Household Income in Rural Cambodia 2012

WP 82) Nang Phirun (July 2013), Climate Change Adaptation and Livelihoods in Inclusive 
Growth: A Review of Climate Change Impacts and Adaptive Capacity in Cambodia

WP 81) Hing Vutha (June 2013), Leveraging Trade for Economic Growth in Cambodia

WP 80) Saing Chan Hang (March 2013), Binding Constraints on Economic Growth in 
Cambodia: A Growth Diagnostic Approach

WP 79) Lun Pidé (March 2013), The Role of Rural Credit during the Global Financial Crisis: 
Evidence From Nine Villages in Cambodia

WP 78) Tong Kimsun and Phay Sokcheng (March 2013), The Role of Income Diversification 
during the Global Financial Crisis: Evidence from Nine Villages in Cambodia

WP 77) Saing Chan Hang (March 2013), Household Vulnerability to Global Financial Crisis 
and Their Risk Coping Strategies: Evidence from Nine Rural Villages in Cambodia

WP 76) Hing Vutha (March 2013), Impact of the Global Financial Crisis on the Rural Labour 
Market: Evidence from Nine Villages in Cambodia

WP 75) Tong Kimsun (March 2013), Impact of the Global Financial Crisis on Poverty: 
Evidence from Nine Villages in Cambodia

WP 74) Ngin Chanrith (March 2013), Impact of the Global Financial Crisis on Employment 
in SMEs in Cambodia

WP 73) Hay Sovuthea (March 2013), Government Response to Inflation Crisis and Global 
Financial Crisis

WP 72) Hem Socheth (March 2013), Impact of the Global Financial Crisis on Cambodian 
Economy at Macro and Sectoral Levels

WP 71) Kim Sedara and Joakim Öjendal with Chhoun Nareth and Ly Tem (December 2012), 
A Gendered Analysis of Decentralisation Reform in Cambodia

WP 70) Hing Vutha, Saing Chan Hang and Khieng Sothy (August 2012), Baseline Survey 
for Socioeconomic Impact Assessment: Greater Mekong Sub-region Transmission 
Project

WP 69) CDRI Publication (March 2012), Understanding Poverty Dynamics: Evidence from 
Nine Villages in Cambodia

WP 68)  Roth Vathana (March 2012), Sectoral Composition of China’s Economic Growth, 
Poverty Reduction and Inequality: Development and Policy Implications for 
Cambodia

WP 67) Keith Carpenter with assistance from PON Dorina (February 2012), A Basic Consumer 
Price Index for Cambodia 1993–2009

WP 66) TONG Kimsun (February 2012), Analysing Chronic Poverty in Rural Cambodia 
Evidence from Panel Data

WP 65) Ros Bansok, Nang Phirun and Chhim Chhun (December 2011), Agricultural 
Development and Climate Change: The Case of Cambodia



35

CDRI Working Paper Series No. 100

WP 64) Tong Kimsun, Sry Bopharath (November 2011), Poverty and Evironment Links: The 
Case of Rural Cambodia

WP 63) Heng Seiha, Kim Sedara and So Sokbunthoeun (October 2011), Decentralised 
Governance in Hybrid Polity: Localisation of Decentralisation Reform in Cambodia

WP 62) Chea Chou, Nang Phirun, Isabelle Whitehead, Phillip Hirsch and Anna Thompson 
(October 2011), Decentralised Governance of Irrigation Water in Cambodia: Matching 
Principles to Local Realities

WP 61) Ros Bandeth, Ly Tem and Anna Thompson (September 2011), Catchment Governance 
and Cooperation Dilemmas: A Case Study from Cambodia

WP 60) Saing Chan Hang, Hem Socheth and Ouch Chandarany with Phann Dalish and Pon 
Dorina (November 2011), Foreign Investment in Agriculture in Cambodia

WP 59) Chem Phalla, Philip Hirsch and Someth Paradis (September 2011), Hydrological 
Analysis in Support of Irrigation Management: A Case Study of Stung Chrey Bak 
Catchment, Cambodia

WP 58) Hing Vutha, Lun Pide and Phann Dalis (August 2011), Irregular Migration from 
Cambodia: Characteristics, Challenges and Regulatory Approach

WP 57) Tong Kimsun, Hem Socheth and Paulos Santos (August 2011), The Impact of Irrigation 
on Household Assets

WP 56) Tong Kimsun, Hem Socheth and Paulos Santos (July 2011), What Limits Agricultural 
Intensification in Cambodia? The role of emigration, agricultural extension services 
and credit constraints

WP 55) Kem Sothorn, Chhim Chhun, Theng Vuthy and So Sovannarith (July 2011), Policy 
Coherence in Agricultural and Rural Development: Cambodia

WP 54) Nang Phirun, Khiev Daravy, Philip Hirsch and Isabelle Whitehead (June), Improving 
the Governance of Water Resources in Cambodia: A Stakeholder Analysis

WP 53) Chann Sopheak, Nathan Wales and Tim Frewer (August 2011), An Investigation of 
Land Cover and Land Use Change in Stung Chrey Bak Catchment, Cambodia

WP 52) Ouch Chandarany, Saing Chanhang and Phann Dalis (June 2011), Assessing China’s 
Impact on Poverty Reduction In the Greater Mekong Sub-region: The Case of 
Cambodia

WP 51) Christopher Wokker, Paulo Santos, Ros Bansok and Kate Griffiths (June 2011), 
Irrigation Water Productivity in Cambodian Rice System

WP 50) Pak Kimchoeun (May 2011), Fiscal Decentralisation in Cambodia: A Review of 
Progress and Challenges

WP 49) Chem Phalla and Someth Paradis (March 2011), Use of Hydrological Knowledge 
and Community Participation for Improving Decision-making on Irrigation Water 
Allcation

WP 48) CDRI Publication (August 2010), Empirical Evidence of Irrigation Management in 
the Tonle Sap Basin: Issues and Challenges

WP 47) Chea Chou (August 2010), The Local Governance of Common Pool Resources: The 
Case of Irrigation Water in Cambodia



36

Agricultural Technological Practices and Gaps for Climate Change Adaptation

WP 46) CDRI Publication (December 2009), Agricultural Trade in the Greater Mekong Sub-
region: Synthesis of the Case Studies on Cassava and Rubber Production and Trade 
in GMS Countries

WP 45) CDRI Publication (December 2009), Costs and Benefits of Cross-country Labour 
Migration in the GMS: Synthesis of the Case Studies in Thailand, Cambodia, Laos 
and Vietnam

WP 44) Chan Sophal (December 2009), Costs and Benefits of Cross-border Labour Migration 
in the GMS: Cambodia Country Study

WP 43) Hing Vutha and Thun Vathana (December 2009), Agricultural Trade in the Greater 
Mekong Sub-region: The Case of Cassava and Rubber in Cambodia

WP 42) Thon Vimealea, Ou Sivhuoch, Eng Netra and Ly Tem (October 2009), Leadership 
in Local Politics of Cambodia: A Study of Leaders in Three Communes of Three 
Provinces

WP 41) Hing Vutha and Hossein Jalilian (April 2009), The Environmental Impacts of the 
ASEAN-China Free Trade Agreement for Countries in the Greater Mekong Sub-
region

WP 40) Eng Netra and David Craig (March 2009), Accountability and Human Resource 
Management in Decentralised Cambodia

WP 39) Horng Vuthy and David Craig (July 2008), Accountability and Planning in 
Decentralised Cambodia

WP 38) Pak Kimchoeun and David Craig (July 2008), Accountability and Public Expenditure 
Management in Decentralised Cambodia

WP 37) Chem Phalla et al. (May 2008), Framing Research on Water Resources Management 
and Governance in Cambodia: A Literature Review

WP 36) Lim Sovannara (November 2007), Youth Migration and Urbanisation in Cambodia

WP 35) Kim Sedara & Joakim Öjendal with the assistance of Ann Sovatha (May 2007), 
Where Decentralisation Meets Democracy: Civil Society, Local Government, and 
Accountability in Cambodia

WP 34) Pak Kimchoeun, Horng Vuthy, Eng Netra, Ann Sovatha, Kim Sedara, Jenny Knowles 
& David Craig (March 2007), Accountability and Neo-patrimonialism in Cambodia: 
A Critical Literature Review

WP 33) Hansen, Kasper K. & Neth Top (December 2006), Natural Forest Benefits and 
Economic Analysis of Natural Forest Conversion in Cambodia

WP 32) Murshid, K.A.S. & Tuot Sokphally (April 2005), The Cross Border Economy of 
Cambodia: An Exploratory Study

WP 31) Oberndorf, Robert B. (May 2004), Law Harmonisation in Relation to the 
Decentralisation Process in Cambodia

WP 30) Hughes, Caroline & Kim Sedara with the assistance of Ann Sovatha (February 2004), 
The Evolution of Democratic Process and Conflict Management in Cambodia: A 
Comparative Study of Three Cambodian Elections



37

CDRI Working Paper Series No. 100

WP 29) Yim Chea & Bruce McKenney (November 2003), Domestic Fish Trade: A Case Study 
of Fish Marketing from the Great Lake to Phnom Penh

WP 28) Prom Tola & Bruce McKenney (November 2003), Trading Forest Products in 
Cambodia: Challenges, Threats, and Opportunities for Resin

WP 27) Yim Chea & Bruce McKenney (October 2003), Fish Exports from the Great Lake 
to Thailand: An Analysis of Trade Constraints, Governance, and the Climate for 
Growth

WP 26) Sarthi Acharya, Kim Sedara, Chap Sotharith & Meach Yady (February 2003), Off-
farm and Non-farm Employment: A Perspective on Job Creation in Cambodia

WP 25) Chan Sophal & Sarthi Acharya (December 2002), Facing the Challenge of Rural 
Livelihoods: A Perspective from Nine Villages in Cambodia

WP 24) Kim Sedara, Chan Sophal & Sarthi Acharya (July 2002), Land, Rural Livelihoods and 
Food Security in Cambodia

WP 23) McKenney, Bruce & Prom Tola. (July 2002), Natural Resources and Rural Livelihoods 
in Cambodia

WP 22) Chan Sophal & Sarthi Acharya (July 2002), Land Transactions in Cambodia: An 
Analysis of Transfers and Transaction Records

WP 21) Bhargavi Ramamurthy, Sik Boreak, Per Ronnås and Sok Hach (December 2001), 
Cambodia 1999-2000: Land, Labour and Rural Livelihood in Focus

WP 20) So Sovannarith, Real Sopheap, Uch Utey, Sy Rathmony, Brett Ballard & Sarthi 
Acharya (November 2001), Social Assessment of Land in Cambodia: A Field Study

WP 19) Chan Sophal, Tep Saravy & Sarthi Acharya (October 2001), Land Tenure in Cambodia: 
a Data Update

WP 18) Godfrey, Martin, So Sovannarith, Tep Saravy, Pon Dorina, Claude Katz, Sarthi Acharya, 
Sisowath D. Chanto & Hing Thoraxy (August 2001), A Study of the Cambodian 
Labour Market: Reference to Poverty Reduction, Growth and Adjustment to Crisis

WP 17) Chan Sophal, & So Sovannarith, with Pon Dorina (December 2000), Technical 
Assistance and Capacity Development at the School of Agriculture Prek Leap

WP 16) Sik Boreak, (September 2000), Land Ownership, Sales and Concentration in 
Cambodia

WP 15) Godfrey, Martin, Chan Sophal, Toshiyasu Kato, Long Vou Piseth, Pon Dorina, Tep 
Saravy, Tia Savara & So Sovannarith (August 2000), Technical Assistance and 
Capacity Development in an Aid-dependent Economy: the Experience of Cambodia

WP 14) Toshiyasu Kato, Jeffrey A. Kaplan, Chan Sophal & Real Sopheap (May 2000), 
Enhancing Governance for Sustainable Development

WP 13) Ung Bunleng, (January 2000), Seasonality in the Cambodian Consumer Price Index

WP 12) Chan Sophal, Toshiyasu Kato, Long Vou Piseth, So Sovannarith, Tia Savora, Hang 
Chuon Naron, Kao Kim Hourn & Chea Vuthna (September 1999), Impact of the Asian 
Financial Crisis on the SEATEs: The Cambodian Perspective



38

Agricultural Technological Practices and Gaps for Climate Change Adaptation

WP 11) Chan Sophal & So Sovannarith (June 1999), Cambodian Labour Migration to 
Thailand: A Preliminary Assessment

WP 10) Gorman, Siobhan, with Pon Dorina & Sok Kheng (June 1999), Gender and Development 
in Cambodia: An Overview

WP 9) Teng You Ky, Pon Dorina, So Sovannarith & John McAndrew (April 1999), The 
UNICEF/Community Action for Social Development Experience—Learning from 
Rural Development Programmes in Cambodia

WP 8) Chan Sophal, Martin Godfrey, Toshiyasu Kato, Long Vou Piseth, Nina Orlova, Per 
Ronnås & Tia Savora (January 1999), Cambodia: The Challenge of Productive 
Employment Creation

WP 7) McAndrew, John P. (December 1998), Interdependence in Household Livelihood 
Strategies in Two Cambodian Villages

WP 6) Murshid, K.A.S. (December 1998), Food Security in an Asian Transitional Economy: 
The Cambodian Experience

WP 5) Kato, Toshiyasu, Chan Sophal & Long Vou Piseth (September 1998), Regional 
Economic Integration for Sustainable Development in Cambodia

WP 4) Chim Charya, Srun Pithou, So Sovannarith, John McAndrew, Nguon Sokunthea, 
Pon Dorina & Robin Biddulph (June 1998), Learning from Rural Development 
Programmes in Cambodia

WP 3) Kannan, K.P. (January 1997), Economic Reform, Structural Adjustment and 
Development in Cambodia

WP 2) McAndrew, John P. (January 1996), Aid Infusions, Aid Illusions: Bilateral and 
Multilateral Emergency and Development Assistance in Cambodia. 1992-1995

WP 1) Kannan, K.P. (November 1995), Construction of a Consumer Price Index for 
Cambodia: A Review of Current Practices and Suggestions for Improvement





Cambodia Development Resource Institute
F 56 Street 315, Tuol Kork
* PO Box 622, Phnom Penh, Cambodia
' (855 23) 881 384/881 701/881 916/883 603
6 (855 23) 880 734

E-mail: cdri@cdri.org.kh
Website: www.cdri.org.kh

Price: USD2.50


