Food Security and Nutrition Policy Support Project (FSNPSP) g@
Rural Development Program Kampot & Kampong Thom (RDP) )

Potential of the
System of Rice Intensification (SRI)
for Cambodia

CONSULTANCY REPORT

by
Jurgen Anthofer

Phnom Penh/Spaichingen
April 2004



Table of content
List of tables iii

List of figures iv
List of Abbreviations and Acronyms Vi
I Executive Summary 1
1 The concept of SRI 1
2 Training and applied practices 2
3 Application of SRI practices 2
4 Impact at field level 2
5 Impact at household and national level 3
6 Recommendations 4
IT  Introduction 5
1 Rice production and food security 5
2 Introduction of SRI in Cambodia 5
3 Objective of the study 7
IIT Methodology 10
1 Survey design 10
2 Treatments and data selection 11
3 Data analysis 12
3.1 Statistical analysis 12
3.2 Adaptability analysis 12
3.3 Risk assessment 13
3.4 Economic analysis 13
IV Survey results 15
1 Farmers, information and training 15
1.1 Farmers practicing SRI 15
1.2 CEDAC's approach of training
and dissemination of SRI 16
1.3 Sources of information on SRI 17
1.4 Training 17
2 Application of SRI practices 19
2.1 Crop management 19
2.2 Nutrient management 21
3 Impact at field level 26
3.1 Yields — adaptability and sustainability 26
3.2 Labor demand and distribution 31
3.3 Economics 36

3.3.1. Gross margin calculation 36



3.3.2. Economic risk

4 Impact at household and national level

4.1 Rice self sufficiency

4.2 Labor - constraints at the household level
4.3 Adoption and potential economic benefit

at national level
Conclusions and Recommendations

1 Advantages and constraints of SRI

2 Crop diversification

3 Research-extension linkage

4 Implication for the extension approach
References

Appendices:

37
39
39
41

42
45
45
45
46
47
49
52



List of tables:

Table 1.

Table 2.
Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

Table 14.

Table 15.

Table 16.

Adult equivalent for labor calculations (adapted from BAuM et al.,

1SS TSR 14
Education of SRl and non-SRI farmers. ..........cooueiiiiiiieiieiieeeeeeeee e, 15
Household characteristics in SRl and non-SRI practicing

NOUSENOIAS. ... .. e e 15

SRI components actively remembered by farmers who
participated in training courses and application of practices they

FEMEMDEIEA. ... . e e 18
Rice management practices of SRI farmers on conventional and
ON SRIFIEIAS...ceiei e 19
Management practices applied by SRI farmers on conventional
aNd ON SRIFIEIAS .....uuiiiiei i 20
Partial N and P balance of conventional rice cultivation and of
ST TSR 25
Average number of livestock per household and annual
production of urine and manure per hectare ...........cccccccveeeeeviieeeeceeens 26

Relationship between soil quality and farmer’s choice of rice
1ECNNOIOGY ...coceeeee e ——————————— 30

Distance of the plot to homestead and farmer’s choice of rice
LETe3 01 0 To] (o Yo |2 SRR 30

Household member responsibilities for different rice
management activities as affected by the rice technology
(common practice VS. SRI) ..o 36

Gross margin calculation for rice production on fields with
common cultivation practices (before SRI) and for the
succeeding year With SRI. ..........cccociiiiiii e 37

Changes in sufficiency of rice production when changing from
conventional practice t0 SRI. ... 39

Economic impact of SRI at field level and at household level
considering the experience of the farmer with SRI (difference to
conventional practices in brackets) ........cccccceiviiiei 41

Required man-days for uprooting and transplanting, available
man-units per household and required days for uprooting and
ranNSPlanting ..oooooe e ——————— 41

SRI farmers in 2003 estimated by CEDAC..........ccccciiiiiiiieee 43



List of figures:

Figure 1.
Figure 2.

Figure 3.

Figure 4.

Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Figure 16.
Figure 17.

Figure 18.

The provinces Kampong Thom, Kandal, Prey Veng, Takeo and
Kampot in which the survey was carried out.

Relationship of plot size and rice yield estimations based on
farmer’s responses in Kandal province.

Sources of information on the application of SRI valued as most
beneficial by practicing SRI farmers (multiple responses
possible)

Changes of farm own (animal manure, compost, green manures)
and external inputs (mineral fertilizers) for fertilizing rice on fields
when changing from conventional rice practice to SRI.

Urea application rates with conventional practice and with SRI.
DAP application rates with conventional practice and with SRI.
NPK application rates with conventional practice and with SRI.
Use of animal manure with conventional practice and with SRI.
Use of compost on plots before and with SRI.

Rice yields with conventional practices and with SRI.

Rice grain yields with conventional practices and with SRI in the
provinces Kandal, Kampong Thom, Kampot, Takeo and Prey
Veng.

Rice grain yield differences when farmers changed their
management practice from conventional in the first year to SRl in
the succeeding year on the same field.

Adaptability analysis comparing yields on fields before applying
SRI (conventional practice) and the succeeding year with SRI in
Kandal province.

Risk (probability in %) for a randomly chosen farmer not to
achieve a desired target yield on fields before using SRI
(conventional practice) and with SRI (left) and the risk for a
farmer not to achieve a desired yield difference when changing
from conventional practice practice to SRI.

Rice grain yield with conventional practice (before SRI) and in
the three succeeding years on the same fields when changing to
SRI.

Total labor demand for conven-tional rice production and for SRI.

Family labor demand for individual rice management activities
with common rice cultivation practices (before SRI) and with SRI
(N=176)

Qualitative assessment for labor demand for uprooting and
transplanting (left) and for weeding (right) depending on the
experience of farmers with SRI.

10

12

17

21
22
23
23
24
25
27

28

28

29

29

31
32

33

34



Figure 19.

Figure 20.

Figure 21.

Figure 22,

Figure 23.

Figure 24.

Figure 25.

v

Percentage of farmers who weeded their rice crop at least once
with common cultivation practices (before SRI) and with SRI.

Risk (probability in %) for a randomly chosen farmer among the
SRI farmers not to achieve a gross margin target per hectare
before using SRI (conventional practice) and with SRI.

Risk (probability in %) for a randomly chosen farmer among the
SRI farmers not to achieve a gross margin target per man-day
before using SRI (conventional practice) and with SRI.

Months of rice insufficiency before applying SRI (common
practices) and with SRI depending on the area under SRI

Proportion of rice area cultivated with SRI practices to rice area
cultivated with conventional practices depending on the
experience of the farmer with SRI (left) and proportion of farm
land cultivated with SRI this year (2003) and intention for the
following year

Relationship between available man-units per household and
required days for uprooting and transplanting for a rice area of
1.39 ha (sample mean).

Scenarios for the economic benefit at national level using
different adoption rates and moderate levels of SRI application
within farming households as found in the current study.

34

38

38

40

40

42

44



Vi

List of Abbreviations and Acronyms

ADRA
are
CAAEP
CARD
CARDI
CARE
CBRDP
CCK
CEDAC
CIIFAD
cm

CO
CRS
CSD
DAALI
DAP
DED
DOT
FA
FAO
FSF
FSN
FSNPSP
GB
GRET
GTZ

ha
ha™
IFAD
IFSP

IPM

KCC
KF

km

kg
LEISA

Adventist Development and Relief Agency

100 square meters

Cambodian Australian Agricultural Extension Project

Council of Agriculture and Rural Development

Cambodian Agricultural Research and Development Institute
CARE- Cambodia

Community-Based Rural Development Project

Chamreun Chiet Khmer Organization (a local NGO)

Centre d’Etude et de Développement Agricole Cambodgien
Cornell International Institute for Food, Agriculture and Development
centimeter

Christian Outrage

Catholic Relief Services

Council for Social Development

Department of Agronomy and Agricultural and Land Improvement
Di-ammonium phosphate (fertilizer)

Deutscher Entwicklungsdienst (German Development Service)
District Outreach Team

Farmer association

Food and Agriculture Organisation

National Food Security Forum

Food security and nutrition

Food Security and Nutrition Policy Support Project

Great Britain

Group de Recherche et d'Echanges Technologiques

Gesellschaft fir Technische Zusammenarbeit (German Technical
Cooperation)

hour

hectare

per hectare

International Fund for Agricultural Development
Integrated Food Security Program
International Organization

Integrated Pest Management

Potassium

Key Consultants Cambodia

key farmer

kilometer

kilogram

Low External Input and Sustainable Agriculture



MAFF
man-day
Mio.
min
MPF
MRD
N

NAS
NGO
NPK

P
PADEK
PDAFF
PDP
PTST
PRASAC
RDP
SED
SRI

t

TA
TOR
VSF
WFP

1

vii

Ministry of Agriculture, Forestry and Fisheries

per man-day

millions

minutes

Multi purpose farm

Ministry of Rural Development

Nitrogen

Nak Akphivath Sahakum (a local NGO)

Non Government Organisation

Nitrogen, Phosphorus, Potassium (compound fertilizer)
Phosphorus

Partnership for Development in Kampuchea

Provincial Department of Agriculture, Forestry and Fisheries
Provincial Development Program

Provincial Technical Support Team

Support Programme for the Agricultural Sector in Cambodia
Rural Development Program

Standard error of the difference

System of rice intensification

metric tonnes

Technical Advisor

Terms of References

Veterinaires Sans Frontieres

World Food Program



Executive Summary 1

I Executive Summary

1 The concept of SRI

The system of rice intensification (SRI) was developed in the highlands of Madagas-
car to increase yields and income. It comprises a set of management practices which
are expected to be applied in a flexible manner. The underlying principles are:

O Rice is not an aquatic plant;

U Rice seedlings loose much of their growth potential if transplanted more than
15 days after emergence;

O The transplanting shock from uprooting the seedlings in the nursery to trans-
planting in the field should be minimized;

O Wide plant spacing leads to enhanced root growth and accompanying tiller-
ing;

O Soil aeration and organic matter creates beneficial conditions for plant root
growth and subsequent plant vigor and health.

These principles are transferred into a set of practices which should be applied to lo-
cal conditions and environments:

O Transplanting of young seedlings, preferably 8-12 days old and not older
than 15 days;

Selection of only strong seedlings for transplanting;

U0

Transplanting the seedlings after uprooting without delay, preferably within
30 min;

Seedbed at transplanting should be moist but not flooded;
Shallow transplanting depth, preferably 1-2 cm deep in the soil;
Transplanting of 1-2 seedlings per hill;

Wider spacing with 25x25 cm to 50x50 cm apart;

Planting in square pattern or at least in rows to facilitate weeding;
Alternate flooding and drying of the field during vegetative growth;

[ Iy Ny I Ny Ny I

Early and frequent mechanical weeding to control weeds and to aerate the
soil;

O Add nutrients to the soil, preferably in organic form such as compost or
mulch.

From Madagascar yield increases of 50-100% have been reported without the need
of additional external inputs. These encouraging results have prompted CEDAC, a
Cambodian NGO, to include SRI as an option for farmers to increase rice production
and income.

Introduced to the first farmers in 2000 in Kandal province, SRl was soon
adopted by an increasing number of farmers. Moreover, SRI was also perceived by
an increasing number of government and NGO projects as a promising low cost ap-
proach to increase rice yields and farmers’ incomes. On the contrary, efforts to in-
crease rice production through conventional technologies like improved seeds and
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mineral fertilizer often rely on subsidies and sustainability is questionable. Up to now,
national rice production in Cambodia averages between 1.6 and 2.0 t ha™.

2 Training and applied practices

Farmers practicing SRI were found to have a better resource endowment than other
farmers. They were better educated, more organized in farmer associations and had
more land for rice production. Since SRI has been introduced only relatively recently,
it is not surprising that more innovative farmers with adequate resources to cover for
the potential risk associated with a new technology have taken the lead to experi-
ment with SRI. However, in the future poorer farming households might be specifi-
cally addressed by purposely identifying them to serve as farmer promoters/key
farmers.

Most farmers received their information about SRI through training events
(75%). Cross visits and field demonstrations were usually part of the training pro-
gram. On average, training comprised 5 sessions. In addition, 3-4 follow up visits
were conducted to 60% of the SRI farmers. Experience of the implementing projects
show that it is beneficial to place the training events close ahead of the rice planting
season to convince more farmers to start the experimenting process. Due to the
many unusual management practices of SRl compared to conventional rice cultiva-
tion, it is difficult to convince farmers to start with it even after cross visits. It was con-
cluded that SRI requires an intensive training and dissemination process with a high
demand for human and financial resources.

3  Application of SRI practices

Many farmers applying SRI followed to a large degree the recommended manage-
ment practices. The seed rate was reduced from 90 kg ha™ with conventional prac-
tice to only 30 kg ha™" applying SRI which is particularly important because the farmer
can save input costs at a time when financial resources are scarce.

Furthermore, on average with SRI 17 day old seedlings were transplanted
within three hours, planting density was significantly reduced and only one to two
seedlings were transplanted at a much wider spacing (26 cm).

SRI components which were not (or could not) be applied by a substantial pro-
portion of SRI farmers were row planting, the alternation between flooding and drying
during the vegetative period of the rice crop and timely and frequent weeding.

Practicing SRI was connected to a sharp reduction of mineral fertilizers. Large
differences in the use of fertilizers for conventional rice cultivation were observed
among the provinces. Relatively high application rates were found in Kampot, Takeo
and Prey Veng. The reduction of mineral fertilizers was compensated by an in-
creased use of compost. Most farmers have used animal manure also for conven-
tional practices but with the use of SRI, animal manure is now converted to higher
quality compost. On the other hand, green manures are hardly used by farmers de-
spite being promoted by the projects, because of social economic constraints.

4 Impact at field level

Over a wide range of farming environments and years, rice grain yields increased
from 1629 kg ha™' with conventional practices to 2289 kg ha™ with SRI, an increase
of 660 kg ha™' or 41%. This trend of considerably higher yields when changing from
conventional practice to SRI under farmers’ management was consistent when ana-
lyzing the data separately for different provinces and years. Therefore, regardless of
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the province and year average grain yields obtained with SRI clearly outperformed
the conventional practices. Improved seeds seem to respond better to SRI than local
varieties.

Adaptability analyses conducted separately for each province revealed that
highest yield increases can be expected under favorable environmental conditions.
Such conditions are met where soil fertility is higher, rainfall is sufficient and well dis-
tributed, the risk of crop losses due to flooding or drought is minimal and crop man-
agement is sufficiently good. Conversely, the potential of SRI to increase yields in
poor environments is rather low. These findings were confirmed by the farmers’
choices of fields to apply SRI. SRI fields were usually located closer to the home-
stead and assessed by farmers to be of higher soil quality.

SRI has been introduced to Cambodia only recently. Hence, long-term yield
trends are not available so far. However, at least in the medium term, the achieved
yields have not declined. Farmers applying SRI for three consecutive years were able
to maintain the increased yield level. Although a partial nutrient balance for N and P
was found to be positive for both rice systems, it is strongly recommended to estab-
lish long-term trials to monitor changes in nutrient stocks over time with appropriate
methods.

The overall labor balance for required family labor over the whole season of rice
production was neutral. SRI required the same amount of labor as conventional prac-
tices. The need for hired labor, especially during uprooting and transplanting, was
significantly reduced but at a fairly low level. While the labor demand for weeding and
compost preparation increased, the required labor for uprooting and transplanting
was significantly reduced when applying SRI. The period for uprooting and trans-
planting rice seedlings is the major labor bottleneck in rice cultivation. SRI effectively
contributes to break that labor peak. Moreover, female household members are the
main actors during uprooting and transplanting. Hence, the shift in labor allocation
through SRI particularly benefits female household members.

Only 40% of the farmers applying conventional management practices weed
their rice fields and weeding is done rather late. In contrast, 93% of the SRI fields
were weeded at least once and the first weeding was performed on average 19 days
after transplanting. In some locations where weeding is not part of the common man-
agement practice, farmers seek off-farm employment after transplanting and leave
their farm. For such farmers, the additional weeding requirement when practicing SRI
might pose an adoption constraint due to high opportunity costs.

Gross margin calculations revealed a clear advantage of SRI over conventional
practices. On average, gross margins increased from 120 US $ ha™ to 209 US $ ha™,
an increase of 89 US $ ha™ (+74%). The economic marginal difference is equivalent
to 890 kg ha”'. Two factors contributed to the large difference. Farmers saved
23 US $ ha™' for variable costs like seeds and mineral fertilizers and SRI substantially
increased rice yields leading to an increased gross benefit by 66 US $ ha™. The eco-
nomic risk not to achieve the same gross margin ha™ was also lower for SRI than for
conventional practices. SRI also increased labor productivity. While the gross margin
man-day ™ for conventional practice was only 1.6 US $, for SRI it was 2.5 US $.

5 Impact at household and national level

Where the rice area cultivated under SRI was sufficiently large, food security of the
respective farming households improved. Applied on 30 are and above, SRI signifi-
cantly reduced the number of months households were deficient in rice supply. When
SRI was applied for the first time, the area under SRI was 28 are, representing 21%
of the total farm. Farmers with more experience with SRI applied SRI on 66 are or
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42% of the total rice area. As many as 17% of all SRI farmers had converted the total
rice area to SRI. These figures alone document that SRI works well at least for a
substantial part of farmers.

For farming households using SRI for the first time, the surplus produced with
SRI was equivalent to the household’s needs for rice for 2.2 months. For the more
experienced farmers the rice surplus from SRI was equivalent to the household’s
need for as much as 4.6 months. Hence, SRI significantly contributes to rice self-
sufficiency.

SRI requires the use of only very young seedlings and the required weeding af-
ter transplanting is recommended to be done early. However, single headed house-
holds, households with elderly farmers without children and very large farms would
not have the necessary labor force to weed early. If applied on all of their rice area,
the weed competition would presumably wipe out the possible gains. In these cases,
hired labor is required to practice SRI but then SRI could no longer be considered a
low external input technology. Hence, only a proportion of the total production area of
households should be expected to be cultivated with SRI.

According to CEDAC, the number of SRI farmers reached more than 9,000 in
2003 and they expect up to 50,000 for 2004. Such high estimates still need to be
confirmed by adoption surveys using standard randomized sampling procedures. De-
spite these uncertainties, the economic potential at the national level even with low
adoption rates is substantial. For instance, an adoption rate of 10% of experienced
SRI farmers who apply SRI on 42% of their rice area would account for an annual
benefit of 36 Mio. US $. Such benefits are high enough to justify additional costs for
training in SRI within the agricultural extension system.

6 Recommendations

U Despite certain knowledge gaps on SR, it is a worthwhile option to be
considered for agricultural extension on a larger scale.

U A more participatory approach of extension-farmer interaction is re-
quired with the need of intensive training of staff. (Positions for sub-
ject matter specialists on the technical side of SRI and for the partici-
patory extension approach should be put in place).

O The enthusiasm created among farmers when applying SRI should be
utilized as an entry point for further development interventions.

U Researchers and practitioners should learn from each other. Both
sides have their role to play, and with combined efforts a deeper un-
derstanding of SRl is possible.

O The existing SRI task force should be further institutionalized (embrac-
ing MAFF, CARDI, CARD, I0s and donors supporting agriculture as
well as NGOs) and coordinate the process to promote SRl in Cambo-
dia
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II Introduction

1 Rice production and food security

Rice is the main staple food and rice farming provides income and employment op-
portunity for around 65% of Cambodia's population’. Rice is also the most important
crop with regard to food security. FAO (1994) estimated that rice supplies 75% of the
food intake on average, with per capita consumption needs estimated at 151 kilo-
grams of white rice or 250 kg of paddy (=1.4 tons per average household per year).
Although food security has been achieved at the national level the rural population
still depends to a large degree on rice production. Raising rice yields and income
might offer opportunities for the farmers in the long run to diversify farm enterprises to
produce other more valuable crops. Officially, the national average yield of rice is es-
timated to be between 1.65 and 2 tons per hectare in the wet season (MAFF 1995-
2003, and FAO/WFP 1999). This is relatively low compared with other countries in
the region.

More than 90% of wet season rice cultivated areas is rainfed lowland rice. In
this ecosystem, rice is cultivated on a variety of different soil types and under differ-
ent rainfall intensities and patterns. Only about 13% of Cambodia’s rice growing area
is irrigated or supplementary irrigated during the dry season. Dry season rice is gen-
erally sown in November and harvested in April.

Some of the constraints to rice production are short droughts and flooding.
While the major rains occur between May and the second week of November, mini-
droughts often occur during these months for three weeks or more. Crops affected by
drought suffer badly without supplementary irrigation (NESBIT, 1997). Heavy rains
during September and October are essential for a good rice crop. They flood the
fields to a level that kills weeds but allows the rice to flower and to set seeds. Too
much rain causes flooding in the lower fields and too little results in the crop running
out of water before grain maturity (NESBIT, 1997).

Improvement of rice productivity is one of the main objectives of any agriculture
and rural development program in Cambodia. In the last decades the Royal Govern-
ment of Cambodia, NGOs and 10s have implemented agriculture productivity im-
provement programs with different approaches and strategies to increase rice yields
of small farmers, which are expected to improve food security, increase rural in-
comes, and reduce the vulnerability of rural households. Fertilizer split application
and the introduction of improved high-yielding varieties as well as integrated pest
management (IPM) were promoted on a large scale. However, the environmental
sustainability and the economic viability of high input approaches for poor farmers are
still questionable especially taking into consideration that rice production on a na-
tional scale has not yet been able to increase yields beyond 2 tons per ha.

2 Introduction of SRI in Cambodia

The System of Rice Intensification (SRI) was originally developed in Madagascar.
It comprises a set of individual rice management practices that can help small farm-
ers to increase their rice yields significantly without depending on hybrid seeds, min-
eral fertilizers and pesticides. The underlying principles are:

' About 85% of Cambodia's 12 million people live in rural areas, and about two-thirds of this ru-

ral population depend mainly on rice farming.
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U Rice is not an aquatic plant;

O Rice seedlings loose much of their growth potential if transplanted more than
15 days after emergence;

O The transplanting shock from uprooting the seedlings in the nursery to trans-
planting in the field should be minimized;

O Wide plant spacing leads to enhanced root growth and accompanying tiller-
ing;

O Soil aeration and organic matter creates beneficial conditions for plant root
growth and subsequent plant vigor and health.

These principles are transferred into a set of practices which are to be expected to be
applied to local conditions and environments:

U Transplanting of young seedlings, preferably 8-12 days old and not older
than 15 days;

Q Selection of only strong seedlings for transplanting;

(W]

Transplanting the seedlings after uprooting without delay, preferably within
30 min;

Seedbed at transplanting should be moist but not flooded;
Shallow transplanting depth, preferably 1-2 cm deep in the soil;
Transplanting of 1-2 seedlings per hill;

Wider spacing with 25x25 cm to 50x50 cm apart;

Planting in square pattern or at least in rows to facilitate weeding;
Alternate flooding and drying of the field during vegetative growth;

Wy Ny Ny I

Early and frequent mechanical weeding to control weeds and to aerate the
soil;

O Add nutrients to the soil, preferably in organic form such as compost or
mulch.

From Madagascar yield increases of 50-100% have been reported without the need
of additional external inputs. These encouraging results have prompted CEDAC, a
Cambodian NGO, to include SRI as an option for farmers to increase rice production
and income.

Although some of the techniques and principles of SRI have been already
known to Cambodian farmers, there were no experiences in growing rice by system-
atically combining or integrating the crop cultivation techniques described by SRI. It is
important that SRI is perceived as a set of practices which can be applied flexibly
rather than as one technological package.

Introduced to the first farmers in 2000 in Kandal province by CEDAC, SRI was
soon adopted by an increasing number of farmers. Moreover, SRl was also per-
ceived by an increasing number of government and NGO projects as a promising
method to increase rice yields and farmers’ incomes. With the assistance of CEDAC,
Oxfam GB and Oxfam America, GTZ-CBRDP in Kampot and Kampong Thom,
PRASAC in Kampong Chhnang, Takeo, Kampong Speu, Prey Veng and Svay Rieng
Provinces, and several NGOs (Aphiwat Satrey, ADRA, Krom Aphiwat Phum, CCK,
Chethor, NAS) in other provinces have included the SRI approach in their programs.
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According to estimates made by CEDAC, approximately 2600 farmers were applying
SRI elements in 2002. In 2003, an estimated 10,000 farmers use SRI| elements.

First results with SRI indicate that it might be a promising approach towards an
environmental-friendly intensification of rice production in Cambodia. Especially for
small farmers with limited land endowment and little capital to invest in agricultural
inputs it may be a valuable option. First on-farm data of the projects suggest yield in-
creases of about 150% compared to conventional practices. However, the specific
enabling and constraining factors for achieving these impacts, the economic net re-
turns, and the feasibility of implementing this strategy for poor farmers on a broad
scale in order to reduce household vulnerabilities and increasing food security are
not well known. Although the use of SRI by rice farmers has been supported by rele-
vant line ministries at the provincial level, the approach is little known at the national
level and has not found its way into policy documents and strategies.

3 Objective of the study

In order to facilitate the systematic analysis of experiences with SRI in Cambodia,
GTZ (FSNPSP and CBRDP) in cooperation with CEDAC organized a consultancy
mission in early 2004. The Council of Agriculture and Rural Development (CARD), a
coordination structure for agriculture and rural development in Cambodia within the
Council of Ministers, welcomed this evaluation research and expressed its interest to
discuss the outcome of the mission under the umbrella of the National Food Security
Forum (FSF) in the framework of a national workshop on SRI The findings of the
mission should also find their way into sector policy discussions at the national level
(MAFF, CARDI and MRD respectively). The main stakeholders of the consultancy
mission were:

(1) Food Security and Nutrition Policy Support Project (FSNPSP)

The GTZ -supported Food Security and Nutrition Policy Support Project (FSNPSP)
an advisory project on food security in Cambodia is based at the national level within
the Ministry of Planning that supports the implementation of the Nutrition Investment
Plan and the National Poverty Reduction Strategy of Cambodia. It also co-operates
closely with relevant line ministries and CARD.

The project pursues an advisory approach to assist partners in government de-
partments, NGOs, and international organizations in the development and implemen-
tation of ecologically, economically, and socially appropriate policies and strategies to
improve the food security situation. Capacity building, networking, knowledge- and in-
formation management with regard to FSN are key activities of the project.

(2) Community-Based Rural Development Project (CBRDP)

The Community-Based Rural Development Project (CBRDP), operating in Kampong
Thom and Kampot provinces, originated from the earlier GTZ supported Provincial
Development Program (PDP), Kampong Thom province and the Integrated Food Se-
curity Project (IFSP), Kampot province. The CBRDP is jointly financed by a loan from
the International Fund for Agricultural Development (IFAD), a contribution from the
World Food Program (WFP) and supported by the German Development Coopera-
tion (GTZ) and the German Development Service (DED) through the Rural Develop-
ment Program (RDP) and AusAid through the Cambodian Australian Agricultural Ex-
tension Project (CAAEP) and the Royal Government of Cambodia.

Both earlier GTZ-supported projects had a strong agricultural support compo-
nent and partly differing agricultural extension approaches. The CBRDP teams in
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Kampot and Kampong Thom today basically continue with their earlier extension ap-
proaches, adjusted to the CBRDP framework. In both provinces, the use of improved
rice varieties and the use of mineral fertilizer in split applications are promoted. Since
2000, after project staff had been trained by CEDAC, SRI is also promoted in Kam-
pong Thom as a further technical option in rice production. Since 2003, SRI is also
applied by farmers in Kampot.

(3) CEDAC

Centre d’Etude et de Développement Agricole Cambodgien (CEDAC) is a Cambo-
dian NGO founded in 1997 with initial assistance from GRET, a French NGO. Since
its establishment, CEDAC has been working with farmers and other organizations in
Cambodia to develop and disseminate innovations in ecological agriculture. The pri-
ority has been the improvement of rice-based farming systems in rainfed lowland ar-
eas. CEDAC has been working on rice intensification since 1998 with a focus on soil
improvement and related nutrient management practices.

CEDAC received the first information about SRI through a publication in the
LEISA newsletter in December 1999 (RABENANDRASANA, 1999). In 2000, additional in-
formation was provided by CIIFAD (UPHOFF, 1999; UpPHOFF, 2000). During the wet
season 2000, SRI was included into the sustainable rice intensification program and
applied by the first farmers after receiving training on its principles and practices.
Since then CEDAC has taken the lead in promoting SRI in Cambodia. All other pro-
jects and organizations promoting SRI received their training on SRI by CEDAC.

(4) Department of Agronomy and Agricultural Land Improvement (DAALI) within
the Ministry of Agriculture, Forestry and Fisheries (MAFF)

DAALI is one of the technical departments of the Ministry of Agriculture, Forestry and
Fisheries, which deals mainly with farming systems, seed production and manage-
ment, soil management, integrated pest management (IPM), crop protection as well
as technology transfer amongst others. Under DAALI there are research stations, ag-
ricultural development centers and state farms which play a key role not only as ex-
perimental sites for new technologies but also as seed producing sites.

Being a governmental institution focusing on technical innovations in agriculture,
DAALI has welcomed this study and also seconded one staff as a co-consultant in
order to gain a deeper understanding of SRI.

The involvement of DAALI as a key stakeholder in the research was crucial to make
this new concept better known at the national level, to improve linkages with agricul-
tural research and extension and to ensure the further promotion of this approach.

The consultancy mission had the following overall objectives:

O The potential of SRI methods are systematically assessed and analyzed with
regard to the economic and social feasibility as a sustainable strategy for
enhancing food security and reducing poverty among Cambodian farming
households.

U Policy and decision makers at the national level are aware of the potential
and constraints of the SRI approach

Q First discussions on integration of SRI in sector policies and national strate-
gies and widespread implementation take place.

Based on the objectives the following outputs were expected:
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O Experiences/documents with SRI in the sub-region are reviewed,;

O An inventory with regard to SRI practices in Cambodia, analyzing success
and failure in implementing SRI with special consideration of socio-economic
and agro-geological factors, is available;

O The socio-economic feasibility/viability for implementing SRI elements in
Cambodian context for different types of farm households is assessed;

U0 Recommendations on the suitability of different SRI elements considering its
impacts on rural livelihoods and improved food security are analyzed;

0 Recommendations on the feasibility of SRI elements under different agro-
ecological conditions (soils, climate, etc.) are available;

O "Best practices and lessons learned" with regard to disseminating SRI con-
cepts to the stakeholders at national level, as well as to farmers, are ana-
lyzed.

Preliminary findings of the consultancy mission were presented during a national
workshop on 8 April 2004 in Phnom Penh. The output of that workshop is docu-
mented in a separate report.

Plate 1. Farmer group discussion held in Kandal province conducted by the two co-
consultants.
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III Methodology

The study was conducted by a consultancy team comprising three consultants

Q Jirgen Anthofer, Independent Consultant and Team leader of the mission,
e-mail: juergen.anthofer@t-online.de

O Vanny Suon, Key Consultants Cambodia (KCC), co-consultant,
e-mail: 012921562@mobitelcom.kh

Q0 Kosal Oum, MAFF, co-consultant, e-mail: kosaloum@yahoo.com

and six enumerators between 16 February and 9 April 2004. The major component
was a survey based on individual interviews both of SRI and non-SRI practicing
farmers. Group discussions with farmers and stakeholder discussions at various lev-
els (project managers, implementing field staff, farmer promoters, village leaders)
supplemented and verified the survey results. Pretest and modification of the ques-
tionnaire was done in Kandal between 23 and 28 February 2004. Survey data for the
questionnaire were collected between 1 and 25 March 2004.

1 Survey design

The survey was carried out in five provinces: Kandal, Kampong Thom, Kampot,
Takeo and Prey Veng (Fig. 1). The survey provinces were pre-selected ahead of the
mission with the objective to cope with available logistic, to cover a diversity of farm-
ing environments and to cover target areas of different projects.

In each of the five provinces the objective was to randomly choose four villages
in which 20 SRI farmers were selected for the interviews. In selected villages where
less than 20 SRI farmers could be identified, a neighboring village was added and
10 SRI farmers were randomly selected in each of these two villages. In addition,

Kampong Thom

Kandal Prey Veng

Takeo

Figure 1. The provinces Kampong Thom, Kandal, Prey Veng, Takeo and Kampot in which
the survey was carried out.
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5 non-SRI farmers per village (20 per province) were randomly selected from village
lists to serve as a control group. The interviews with the 400 SRI farmers and 100
non-SRI farmers were carried out by two survey teams, each comprising three enu-
merators and one co-consultant (supervision and data-entry) during the period from 1
to 25 March 2004. Except for Kandal, where both teams worked together, each sur-
vey team worked in two different provinces.

To verify the information obtained by the individual interviews two farmer group
discussions in each province comprising SRI and non-SRI farmers were conducted.
In addition, stakeholder discussions at various levels and in all 5 provinces helped to
identify specific advantages and problems farmers and projects were facing when in-
troducing and promoting SRI.

2 Treatments and data selection

All data presented derive from the survey and were obtained through question-
naires. Standard procedures for yield measurements were not employed due to the
short time frame of the survey and the quantity of farmers surveyed. Yield estimates
based on questionnaires may be considered as not accurate enough. However, the
explorative nature of a survey allows screening a large amount of data, which easily
compensates for the inaccuracy of the estimate.

Treatments consisted of SRI practices applied on one field and conventional
practices applied on the same field before it was cultivated with SRI. Conventional
practices comprise any rice technologies/practices the farmer applied on the particu-
lar field in question. Using the same field helped to minimize the estimation error be-
cause the error was the same for both treatments but it included also a time effect.
However, this was intended because any farmer practicing conventional rice cultiva-
tion has to bear the additional risk of possible flooding and drought which might occur
in the succeeding year when he takes the decision to apply SRI. Given the large
number of replications, taken in different locations, facing different environmental
conditions and data taken from different years was expected to give a better average
picture than comparing SRI and conventional practices from different fields of the
same farmer in one year. Moreover, 17% of the SRI farmers had converted their
whole rice area to SRI. Excluding these farmers from the analyses would have pro-
duced a wrong picture.

Unlike in many other on-farm trials, fields, which were affected by either
flooding or drought, were purposely not excluded from the analysis. Such natu-
ral disasters occur quite frequently (NESBITT, 1997) and are a part of the risk the
farmers are facing when cultivating rice. That procedure partly explains the rather low
yield levels for both the SRI and the conventional practices. However, receiving simi-
lar results for the conventional practices as the national average of rice production
confirms the usefulness of such an unconventional approach. It also explains why we
did not get the ‘miraculous’ yield levels reported from other sources including the
secondary data reviewed from the various projects.

Most of the secondary data we screened from the projects (CEDAC, CBRDP)
were also obtained through questionnaires. Yields achieved with SRI are reported to
be between 3 and 4 t ha” on average (Koma, 2002) or even 6-8 t ha™ (UPHOFF,
2002). When screening our data and relating yield estimates made by farmers to the
field size the data show a highly significant inverse relationship between plot size and
yield (Fig. 2). Therefore, extraordinary high yield estimates occur only on small plots
and are based on wrong estimations of farmers. Very low yields are also coming from
small plot sizes but are hardly reported in the literature. The same applies to corre-
sponding yields for the conventional practices. In addition, small plots are easily
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manageable by farmers and can be treated with specific care. However, to assess
the realistic potential achievable on a larger scale only larger field sizes should be in-
cluded in such an evaluation. Therefore, only SRI fields of at least 30 are in size
were included in any of the quantitative analyses like yields, man-days (labor)
or gross-margins. For qualitative assessments, however, all farmers were in-
cluded in the analyses.
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Figure 2 Relationship of plot size and rice yield estimations based on farmer’s responses
in Kandal province.

3 Data analysis

3.1 Statistical analysis

Comparisons of farm household characteristics and of conventional rice cultivation
were made between SRI practicing farmers and non-SRI practicing farmers. In such
cases where quantitative data were taken at different farmer’s locations, simple t-
tests (un-paired) were performed.

To assess the impact of SR, only the SRI farmers were selected for the analy-
sis. Rice fields before SRI (conventional practice) were compared with the same
fields the following year applying SRI. In such cases with paired data sets, paired-
samples t-tests were performed.

In both cases, the standard error of the difference (SED) was calculated. The
level of significance was indicated by the number of asterisks: P > 0.05 (n.s.: not sig-
nificant), P <0.05 (*), P <0.01 (**), P < 0.001 (***); P is the error probability.

Qualitative data were compared with simple Pearson chi-square tests.

3.2 Adaptability analysis

Crop yields taken in different farming locations are very variable due to the diversity
of small scale farming environments. Significance tests focus only on the reliability of
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the mean difference between the two treatments. Moreover, the mean yield of sev-
eral individual data does not reflect how variable the yield data are distributed.

The concept of adaptability analysis helps to discover the distribution of yields
at different farming environments and to identify whether a technology is more suit-
able for locations of low or of high productivity levels or whether it is a robust technol-
ogy suitable for all farming environments. Adaptability analysis can only be performed
if paired data sets are available, i.e. a field with conventional rice production in the
first year and SRI in the succeeding year. The mean yield of both treatments (con-
ventional and SRI) is calculated for each farmer’s location and plotted in a graph on
the x-axis (see Fig. 13). The individual yield (for each treatment) is plotted on the y-
axis. Therefore, for each farmer’s location (x-axis) two data points are in the graph.
For the data points of each data series (conventional and SRI treatment) a regression
can be performed which shows the trend of the data: The interpretation for the
adaptability analysis depends how the two trend lines are positioned to each other. If
they are parallel to each other, the improved technology achieves the same yield in-
crease in all farming environments, regardless the productivity level of the location.
Such technologies can be classified as robust. Technologies more suitable for poor
locations (higher yield increases in poor environments than in good environments)
and for superior locations (higher yield increases in good than in poor environments)
may also be identified (ANTHOFER et al., 2004).

3.3 Risk assessment

When a farmer has the option to choose between two technologies under considera-
tion (e.g. conventional practice vs. SRI) he aims to achieve a yield increase or differ-
ence compared to his common practice. Farmers may have different expectations
towards a yield improvement of a new practice to be attractive for them. Therefore, it
is important to know the risk for a farmer not to achieve a desired yield improvement.
The risk model applied was the one described by ESKRIDGE (1990).

Based on the paired data of the SRI plots, it was possible to estimate the risk
for a randomly chosen farmer among the SRI farmers not to achieve a predefined dif-
ference compared to the conventional practice. The method allows a risk comparison
when there is a choice between different treatments (ESKRIDGE and MumMm, 1992)

3.4 Economic analysis

Partial budget analyses were found to be suitable to estimate the economic impact
because only relative small changes on the farm business (seeds, fertilizer) had to be
assessed while all other parts remain the same. The gross margin per hectare was
calculated by subtracting variable costs from the gross return. To assess also the re-
turn to labor, the gross margin per man-day was calculated by dividing the gross-
margin per hectare divided by man-days of family labor. Economic risk assess-
ments applying the same methods described above were performed as well.

To assess the labor force available in a household, male adult equivalents
were assigned to different gender and age groups (BAuM et al., 1999, Table 1).
Whether a household member is actively involved in farming activities was directly
obtained during the questionnaire.
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Table 1. Adult equivalent for labor calculations (adapted from BAUM et al., 1999)

Man-units or ME Equivalent man-days

Labor class Age (years) (man equivalent) per month*
Small child < 7 0.0 0
Large child 7-14 0.4 10
Male adult 15-64 1.0 25
Female adult 15-64 0.8 20
Male/female adult 265 0.5 12.5

* refers to peak periods with 25 working days per month; for other periods 22 working days
are suggested.

Plate 2. Farmers during a group discussion in Kampong Thom province
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IV Survey Results

1 Farmers, information and training

1.1 Farmers practicing SRI

Significant differences between farmers practicing SRI and other farmers practicing
only conventional rice cultivation methods existed. SRI farmers had a significantly
higher educational level than non-SRI farmers (Table 2). In addition, SRI farmers had
a much better resource endowment (Table 3). On average, they had more rice culti-
vation area per household member and more livestock. With technical assistant of-
CEDAC farmers themselves formed farmer associations to be better organized.
Farmers practicing SRI are usually innovative farmers willing and able to take the risk
of potential crop failure when testing a new practice.

In Madagascar, innovative farmers were also the main users of SRI. They were
described as having “above average intelligence, having sometimes even completed
university education, very keen observers, well organized, and very motivated
/interested in farming”. They also had at least some carefully managed cattle (STOOP,
2003)

Table 2. Education of SRI and non-SRI farmers.

SRI Non-SRI
No formal education 21.9% 29.3 %
Primary school, not completed 38.2 % 35.0 %
Primary school 5.5 % 129 %
Lower secondary school 26.9 % 15.7 %
Secondary school and higher 7.5 % 71 %

Table 3. Household characteristics in SRI and non-SRI practicing households.

SRI Non-SRI SED'

Female headed households 16.5 % 200%  y2= 0.91n.s.
Member of a farmer association 58.1 % 419 %  y>= 69.8***
Number of household members 5.36 5.19 0.17n.s.
Labor force (man-units household™) 3.37 2.90 0.13***
Labor force (man-units ha™) 3.73 4.73 0.35**
Number of cattle 3.6 3.1 0.21*
Number of pigs 1.33 0.87 0.18*
Hiring of casual labor 39.6% 33.1% y?>= 1.79n.s.
Rice consumption household™ month™ 128.1 114 .4 5.3*
Rice area per household member 27.6 21.3 6.3**

' SED: standard error of the difference; in cases of qualitative parameters the chi-square value
is presented (y3).

In Cambodia, having more innovative farmers as the main users of SRl is not surpris-
ing as the method has been introduced just recently. In the long term, however, other
farmers, especially poorer households, should be actively included in the process of
experimentation as well.
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1.2 CEDAC’s approach of training and dissemination of SRI

CEDAC uses SRI as an entry point for participatory innovation development. The
strategy or approach comprises several steps (adapted from Dr. Yang Saing Koma,
see workshop documentation):

1.2.1 Entry stage (1 - 1.5 years)
Q village general meeting before or at the start of the rice growing season;

O Training and coaching support to groups of experimenting farmers (monthly)
at village level during the rice growing season;

Q Field days, inter-village cross visits and village general meetings to dissemi-
nate experiences made (during and at the end of the growing season);

O Meeting to elect key farmers (KF) at the end of the rice growing season (3-5
KF per village)
1.2.2 Stage 2 (0.5 - 1 year)

O Training and coaching support to a group of key farmers at inter-village level
in developing and disseminating SRI and other technical innovations (key
farmers from 3 to 5 villages form a group for training);

U Training and coaching support to key farmers in organizing farmer associa-
tion at village level

At the end of this stage, farmers have formed village-based farmer associations to
play an active role in agricultural development in the community.

1.2.3 Stage 3 (1 -2 years)

O Capacity building for representatives of farmer association through group
training, workshop and exchange program;

O Continued training for active key farmers or farmer promoters

O Supporting farmer associations (FA) in organizing agricultural extension in
their own community and neighboring villages

O Assisting FA in organizing confederation or network. FA and the confedera-
tion are important partners in agricultural research and extension

At the end of this stage, there will be a strong farmer association and network and
availability of active and qualified farmer promoters.

1.2.4  Outreach of the program

O Year 1: each field staff works with 8 to 10 farmer groups from 10 villages,
each group has 10 to 15 farmers;

O Year 2: each field staff works with 10 to 15 farmers group from 10 to 15 vil-
lages;

Q 3 year: each field staff works with 15 to 20 farmer groups from 15- 20 vil-
lages.

After three years, each field staff has worked with 15 to 20 farmer groups or associa-
tions, with around 200 to 300 farmers directly. The number of farmers reached by
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field staff with the help of or through key farmers and/or members of farmer groups
will be around 800 to 1000 (farmer to farmer, village general meeting etc.). The total
number of farmers reached by one field staff can be around 1000 to 1300.

Although this approach is very intensive and time consuming, it seems to work
very well and is adopted with few modifications by other projects in Cambodia pro-
moting SRI as well. CEDAC has conducted a lot of training courses not only for farm-
ers but also for project implementing staff. Group discussion with farmers con-
firmed that the process initiated by CEDAC had a much wider impact than
technology dissemination alone. Farmers appear to be much more confident to
solve their problems through farmer associations. Within that approach SRl is
used as an entry point to further development interventions.

1.3 Sources of information

According to the results gained by the individual questionnaires, the most beneficial
source of information about SRI practices were training sessions, field demonstra-
tions and cross visits, which are all linked with each other since the visit of demon-
stration plots or cross visits to SRI farmers in other villages are usually part of the
training program. CBRDP mainly works with demonstration plots, while in the CEDAC
areas cross visits are more common. Basically there are no major differences be-
tween the two, and the main purpose is to expose the farmer to the new practice and
to give him the opportunity to discuss the SRI management practice with the farmer
hosting the demonstration/cross visit field.
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Figure 3. Sources of information on the application of SRI valued as most beneficial by
practicing SRI farmers (multiple responses possible)

1.4 Training

The vast majority of all farmers were satisfied with the training activities (28% very
satisfied, 71% satisfied). Project staff was involved in 91% of all training activities
while farmer promoters/key farmers facilitated 17% of these activities. Discussions
with project staff also revealed that training activities should be ideally placed closely
ahead to the rice growing season to increase the number of farmers who actually
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start implementing SRI. If the time gap is too long, many farmers hesitate to try out
SRI due to the very uncommon nature of the learned practices.

Although heavily emphasized in all projects, farmer promoters/key farmers were
not valued in the same way as an important source of information. Follow-up visits
were conducted only to 60% of the farmers but farmers who received these follow up
visits were visited 3-4 (3.72 £ 0.19) times. However, only 16% of the visited farmers
were of the opinion that farmer promoters were able to solve their problems. Another
57% of the visited farmers mentioned that their problems with the application of SRI
were partly solved while for 27% of the farmers the visit was not very helpful. Obvi-
ously, there are issues arising with the application of SRI which cannot be solely
solved by training and discussion but which are presumably parts of the nature of SRI
(e.g. more weeding required) or are due to the physical nature of the farm land (e.g.
frequently affected by flooding).

Practices most actively remembered from SRI trainings were the transplanting
of only 1-2 young seedlings per hill, the establishment of raised seedbeds, nutrient
supply in organic form such as animal manure or compost and flat rice fields (Ta-
ble 4). Farmers also applied most of these remembered practices. It was surprising
that there were no practices, which farmers remembered from training sessions but
for certain reasons were not applied in the field. If SRI is taught as a methodology to
be applied in a flexible manner why are farmers applying virtually all practices they
know from the training? It will be shown later that farmers applied many more com-
ponents than might be expected from the results in Table 4, but the actively remem-
bered practices are presumably the most important ones for the farmers.

Table 4. SRI components actively remembered by farmers who participated in training
courses and application of practices they remembered.

Remembered (%) Applied (%)

Reduced rice seeds 23.8 23.8
Seed bed preparation 50.6 504
Flat rice fields 46.6 46.6
Select only vigorous seedlings 15.7 15.7
Transplanting 1-2 seedlings per hill 59.1 59.1
Transplanting young seedlings 47 .4 451
Fast transplanting 8.0 7.5
Planting in rows 32.7 32.7
Wider plant spacing 24.8 24.2
Shallow planting 23.4 22.8
Alternating flooding and drying 19.7 19.7
Early and frequent weeding 29.5 29.5
Nutrient supply (in organic form) 494 49.4

Applied practices refer only to practices the farmer actively remembered from training
courses regardless of his application of additional practices.
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2 Application of SRI practices

2.1 Crop management

Despite the rather low to moderate percentages of farmers remembering certain SRI
practices, focused questions on SRI practices revealed a different picture. Many SRI
farmers drastically changed their rice management practices when they decided to
apply SRI (Table 5 and 6)

Before shifting to SRI practices, the seed rate for conventional rice cultivation
was the same for SRI and non-SRI farmers. When changing from conventional to
SRI practice, the seed rate was drastically reduced but not as much as it is usually
stated. UPHOFF (2002) reported about possible seed rates of 6 kg ha™ while in the
current study SRI farmers reduced the seed rate from 90 to 30 kg ha™ only. Accord-
ing to discussion with project staff farmers are more careful in the first year of SRI
experimentation. Later, the amount of seeds used in the nursery is further reduced.
These statements could not be confirmed. Farmers using SRI for the first time used
the same quantity of seeds as farmers with more SRI experience. To exclude the
possibility that farmers used the same nursery for both the conventional practice and
for SRI, which would lead to an overestimation of the seed rate for SRI, a further
analysis included only those farmers who applied SRI on all of their fields. The results
were still the same with no significant change. It is assumed that farmers establish a
much larger seed nursery that they would need to be prepared for possible replanting
in case the seedlings die back. The rather moderate reduction of the seed rate can
be viewed as a farmers’ strategy to avoid the risk of a total loss. Having enough addi-
tional seedlings enables the farmer to replant seedlings in a ‘worst-case scenario’.

Table 5. Rice management practices of SRI farmers on conventional and on SRl fields

conventional SRI SED
Seed rate (kg ha™) 90.3 29.8 6.7%**
Seedling age at transplanting (days) 452 16.8 0.59***
Time between uprooting and transplanting (hours) 39.8 2.7 0.90***
Number of seedlings hill™ 4.8 1.3 0.69***
Planting depth (cm) 4.0 1.2 0.05***
Planting distance (cm) 16.7 25.6 0.36***

‘conventional’ refers also to present SRI fields which were formerly managed in the farmer’s
conventional way especially in cases where farmers have shifted all their fields to SRI.

SED is the standard error of the difference; probability level of significance: P < 0.001 (***)

Kampong Thom and Prey Veng were the only provinces were farmers also broad-
casted rice seeds instead of transplanting seedlings. Among the SRI farmers, 6.6 and
8.8% formerly only broadcasted the seeds in Prey Veng and Kampong Thom, re-
spectively. In addition, 28.8 and 23.8% of the farmers applied both methods with their
common rice cultivation practice in Prey Veng and Kampong Thom, respectively.
Since important components of SRI address how to transplant the rice seedlings, the
potential of SRI in areas where broadcasting is more common is assumingly
lower. Farmers broadcasting the seeds could still apply other SRI elements, but it is
likely that the adoption potential in such areas is considerably lower given the ob-
served trend that farmers treat SRI as a package rather than as a flexible set of prac-
tices as initially intended.
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Table 6. Management practices applied by SRI farmers on conventional and on SRl fields
Conventional (%) SRI (%)

Selection of seedlings for At random 100 14.0
transplanting Only strong seedlings 0 86.0
At random 99.5 28.0

Planting arrangement In rows 0.5 68.3
Both - 3.8

, Just moist 3.5 92.3

V\II:r’(](;;Ievel during trans- Flooded 96 3 55
planting Both 0.3 5.2
Water level during the Permanently flooded 64.3 224
vegetative stage Alternating flooding/drying 35.7 77.6
Once 39.4 66.8

Weeding Twice 0.7 19.2
Three times - 7.2

‘conventional’ refers also to present SRI fields which were formerly managed in the farmer’s
conventional way especially in cases where farmers have shifted all their fields to SRI.

Other practices with regard to quick transplanting of young seedlings in low numbers
per hill were closely followed the SRI recommendations (Table 5). 56% of the SRI
farmers transplanted the seedlings when they were not older than the recommended
15 days and another 32% transplanted seedlings between 15 and 20 days old. Like-
wise, more than 95% of the farmers transplanted the seedlings within 15 hours while
only 11% of farmers transplanted within that time when practicing conventional rice
cultivation.

These results are partly surprising because the group discussions revealed that
many farmers found it riskier to transplant younger seedlings at lower spacing and
density. If that is the case, why do they not adjust the SRI practices to their percep-
tion of risk? Does the training they receive really enable them to apply SRI compo-
nents in a flexible manner, or is SRI applied as a package despite opposite claims?
Among project staff the perception dominates that SRI works best when more prac-
tices are applied at a time. This is explained by claims of synergistic affects when ap-
plying several (or possibly all) practices. It is possible that farmers feel themselves
pressured to apply as many components as possible although it would be more
meaningful to apply these practices, which fit to the particular circumstances of the
individual farming household and the natural conditions.

The only practices where the application of SRI components were not (or could
not) be applied by a substantial proportion of SRI farmers were row planting and the
alternation between flooding and drying during the vegetative period of the rice crop.
Group discussions with farmers confirmed that several farmers found it too time con-
suming to plant seedlings in rows. Planting at random is also observed in other cereal
based economies where intensification is rather low and the opportunity costs for the
time consuming row planting is perceived as too high compared with the increased
yields obtained through row planting. Once crop production intensifies, there is usu-
ally a trend towards optimization of plant stands through row planting. Market-
oriented farmers are usually more open to such crop husbandry practices, while
poorer subsistence oriented farmers might invest their time in more profitable off-farm
activities.
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Water management according to SRI recommendations during the vegetative
period of the rice crop is perceived by many farmers as difficult or even impossible to
apply. This can be partly explained by the natural conditions of rice farming in Cam-
bodia. Most farmers rely on rainfed rice with only limited possibilities to control the
water level. After moderate rainfall events, farmers cannot afford to release the rain-
water after a short time because there is a permanent risk that the rice field com-
pletely dries out with a resulting complete loss of the crop. Draining the water within
larger fields with small ditches might be feasible in some cases, but it is also time
consuming. The responses by the individual interviews do not fully reflect the issue.
Many fields are prone to drought and, therefore, many fields also dry out without the
active involvement of the farmer. Alternate flooding and drying of rice fields was also
mentioned to be a management practice by 35% of the farmers on the conventional
rice plots. However, it is assumed that this is caused by the rainfall pattern rather
than by the farmer himself. No doubt, there is a substantial difference to the SRI
plots, but 22% of the SRI farmers state having flooded conditions also on the SRI
plots.

In summary, most of the recommended SRI practices were followed to a
large degree by SRI practicing farmers. The most difficult practice to apply in
the predominantly rainfed rice systems is obviously the water management
with alternating flooding and drying of the rice fields.

2.2 Nutrient management

SRI itself is not a synonym for organic agriculture but it is an almost ideal practice for
farmers and/or projects which have decided to produce rice without the use of exter-
nal inputs such as pesticides, herbicides and mineral fertilizers. CEDAC is very much
engaged in promoting organic agriculture, which is also reflected in their view on
mineral fertilizers. Training sessions focus strongly on the negative effects of mineral
fertilizers, and project staff and farmers of other stakeholders have adopted that per-
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Figure 4. Changes of farm own (animal manure, compost, green manures) and external in-

puts (mineral fertilizers) for fertilizing rice on fields when changing from conven-
tional rice practice to SRI.
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ception from CEDAC. Therefore, the types of inputs for crop fertilization sharply
shifted from mineral fertilizers towards an increased use of compost when farmers
started applying SRI (Fig. 4).

Large differences in the use of mineral fertilizers for conventional rice cultivation
were observed among the provinces (Fig. 5 to 7). Comparatively high amounts of
urea, DAP were applied in Kampot, Takeo and Prey Veng while NPK was mainly
used in Prey Veng. Regardless of the differences between provinces, the shift from
conventional practice to SRI always resulted in a significant reduction of mineral fertil-
izer use.

The reduction of mineral fertilizers was compensated by an increased use of
compost (Fig. 9). The use of animal manure (Fig. 8) partly increased and partly de-
creased because farmers tended to utilize animal manure as compost. All projects
promoting SRI strongly focus on compost preparation and the utilization of other
farm-own resources. Green manures like leguminous cover crops, Sesbania spp.
grown on rice ditches and prunings of other agroforestry trees are promoted as well
but the interest shown by farmers is very low. Although technically feasible options,
such technologies often prove to be not suitable for farmers due to high opportunity
costs either for labor or for land they occupy.

Any crop production requires plant nutrients, and SRI is no exception. Correctly,
one of its principles is to add nutrients to the soil. Nutrients in organic form are to be
preferred and there is a common understanding that the soil organic matter plays a
crucial role for the nutrient holding capacity especially in tropical agro-ecosystems.
The question here is not whether it is meaningful to use organic inputs but whether
sufficient organic resources are available to sustain yields and the natural resource
base especially when other nutrient sources such as mineral fertilizers are reduced.
Nitrogen might be added to the soil-plant system through symbiosis with suitable bac-
teria, this does not hold true with other elements beside N.
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Figure 5. Urea application rates with conventional practice and with SRI.
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Many rice growing areas in Cambodia are deficient in P (WHITE ef al., 1997). Adding
P via plant material is almost impossible. Agroforestry tree leaf biomass tyPicaIIy con-
taines 0.2-0.3% P (YOuUNG, 1989). For example, the P content of 3 t ha™ of various
tree prunings in the Ethiopian highlands was found to contain only 2.7-11.7 kg P ha™
(ANTHOFER et al., 1998). Where should these quantities be produced if the major part
of the farmland is occupied by rice?

Different approaches have emerged to assess and monitor land quality and its
change over time. The classical but technically more difficult approach is the com-
parison of change in soil nutrient stock, preferably over several seasons or years
(PIERI, 1992, 1995). Besides cost constraining factors to maintain such experiments,
there are difficulties in the selection of efficient analytical methods (DRECHSEL and
GYIELE, 1999). Furthermore, long-term experiments with statistically comparable
treatments are difficult to maintain as on-farm trials under farmers’ management.

An alternative method to assess soil fertility dynamics is the nutrient balance.
Whilst the soil is considered to be a black box, the quantities of nutrients entering and
leaving a field are analyzed and the balance is estimated. The model assumes that
over time soil fertility is determined mainly by the degree to which nutrient exports are
balanced by nutrient imports. Internal fluxes between nutrient pools are considered to
be more or less in equilibrium. (VAN DER PoL, 1992).

Partial N and P balances only considering mineral fertilizers, animal manure
and compost as inputs and rice grain yields as outputs resulted in positive balances
for both systems in this study (Table 7). However, nutrient losses due to volatilization,
leaching or flooding and nutrient inputs due to sedimentation are not considered in
that balance. Although the balance appears to be in order, it should be considered
that the difference between the two systems has a negative balance for both N and P
which means that the additional nutrient losses caused by increased grain yields and
reduced mineral fertilizers are not compensated by additional organic inputs. To as-
sure sustainability, the aspect of the nutrient balance should be further inves-
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tigated with adequate research methods.
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Figure 9. Use of compost on plots before and with SRI.

Table 7. Partial N and P balance of conventional rice cultivation and of SRI

N P
Conventional SRI Difference Conventional SRI Difference

Input

Urea 19.62 475 -14.87 0.00 0.00 0.00

DAP 572 1.45 -4.28 6.36 1.61 -4.75

NPK 1.52 0.62 -0.90 1.52 0.62 -0.90

Animal manure 1.78 1.79 0.00 0.52 0.52 0.00

compost 14.62 35.86 21.24 2.72 6.67 3.95
43.27 44.48 1.20 11.12 9.43 -1.69

Output

Yield (grain + straw) 29.81 41.89 12.08 5.05 7.09 2.05

Balance 13.46 2.58 -10.88 6.07 2.33 -3.74

The nutrient balance of low external input systems is often negative for other ele-
ments than N (ANTHOFER and KROSCHEL, 2002). Nitrogen may be added through N
fixation to the plant-soil system but other nutrients are mainly recycled or redistrib-
uted if the whole farm land is considered. According to certain group discussions with
farmers, animal manure is now utilized as compost rather than applied directly.
Farmers usually own a small number of livestock, which produces considerable
quantities of dung and urine (Table 8) but most animals are not kept permanently in
suitable housing facilities to collect all the manure produced. Therefore, considerable
losses can be expected. Moreover, composting of manure, together with other or-
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ganic materials like straw, tree prunings or plant residues, improves the availability of
nutrients and might reduce nutrient losses, but it hardly adds additional nutrients to
the system. Farmers are unlikely to increase their number of livestock to produce
more manure for composting. A common issue farmers mentioned was the availabil-
ity of sufficient manure. Most farmers were of the opinion that the manure they were
using was insufficient. That prompted them to the strategy to concentrate the ani-
mal manure and/or compost application to the SRI fields. The nutrient balance
demonstrates that this approach seems to work quite well, but what happens with the
remaining fields? Are farmers establishing sustainable SRI fields at the cost of
nutrient mining on the remaining fields? There are many open questions with re-
spect to the nutrient management which have to be further investigated in future
studies. Another approach could be an integrated nutrient management with the
use of both organic and inorganic sources for crop fertilization instead of condemning
the use of mineral fertilizers.

Table 8 Average number of livestock per household and annual production of urine and
manure per hectare

Number per Dung Urine Dung Urine

household (kg day™) (Iday") (kg ha™ year") (Iha™ year")
Cows 3.6 11 6.5 2868 6101
Horses 0.03 6 2.5 47 20
Pigs 1.33 2.0 1.5 693 520
Poultry 8.61 0.04 - 8979 -

Dung and urine production adapted from MULLER-SAMANN and KOTSCHI (1994)

3 Impact at field level

3.1 Yields - adaptability and sustainability

Rice yields, both for the conventional methods as well as for SRI, were much lower
than the extraordinary high yields for SRI and yield differences reported by other au-
thors (KomA, 2002). Despite these differences, rice yields increased from 1629 to
2289 kg ha™ when the farmer changed his practice from conventional cultivation to
SR the following year on the same plot (Fig. 10).

An average increase of 660 kg ha™' or 41% was achieved on a wide range
of different agro-ecological environments, individual management practices
and varieties. Despite pronounced differences between different farmers' locations,
the pair wise comparison at each location revealed that SRI performed better in the
vast majority of cases. This is established by the very small standard error of the dif-
ference.

Annual effects caused by different rainfall and other climatic conditions are
merged in such an analysis with the treatment effect of the rice cultivation practice
(SRI vs. conventional). However, a farmer who has to decide whether to cultivate his
rice crop with conventional practices or with SRI also has to bear that additional risk
of adverse climatic conditions. To get additional information on how SRI performs in
different locations and years, the data set was stratified and analyses were con-
ducted separately for different provinces (Fig. 11) and for different years (Fig. 12).
Regardless of the location and year, grain yields obtained with SRI clearly outper-
formed the prevailing conventional practices. Improved seeds responded better to



Results and Discussion 27

SRI than local varieties, but the number of farmers using improved varieties was
rather small to make a final judgment. However, these findings were also suggested
in former studies (KomA, 2002).

It is often claimed that SRI is a promising

2,500 - technology for poor farming environments,
while at locations with better resource en-
dowments, other technological options are
superior over SRI (DOBERMANN, 2004).
Results of the adaptability analyses con-
ducted separately for each province dem-
onstrate the opposite (Fig. 13). When the
average yield taken at each field with the
conventional practice and with SRI during
the succeeding years is used as an envi-
ronmental index, the yield increases in lo-
cations with a low environmental index (left
side on the x-axis) are rather low and in-
significant. With increased environmental
index or productivity level of a location, the
yield increases achieved with SRI com-
pared to conventional practice also in-
0 . , crease. For instance, a farmer in Kandal

conventional SRI province producing normally 1000 kg ha™

with conventional prac1;tices is expected to

Figure 10 Rice yields with conventional produce 1258 kg ha™ with SRI, a differ-

practices and with SRI. ence of only 258 kg. In contrast, a farmer

who produces already 3000 kg ha™ with

conventional practices can be expected to

yield 3999 kg ha™ with SRI, an increase of almost 1000 kg. Nevertheless, the risk

that a farmer gets a lower yield with SRI after changing from his conventional practice
was only 15% (Fig. 14).

The increased difference with increasing environmental index was significant for
P<0.05. Therefore, SRI has an above-average increase of yields compared to con-
ventional practices with increased environmental conditions. Environment in that
sense has to be viewed in a wider sense and comprises natural conditions like soil
and climate as well as management. These findings are also reflected in the risk not
to achieve a certain target yield (Fig. 14). The risk not to achieve low target yields of
e.g. 800 kg ha™ is quite similar for both practices, but at higher targets the risk not to
achieve these levels is much higher for conventional practices than for SRI.

The choice of farmers of where to implement SRI supports these findings. Most
farmers practicing SRI have additional fields where they apply conventional rice culti-
vation practices. When they have the choice, they tend to apply SRI on fields with a
better soil quality (Table 9). Likewise, farmers tended to apply SRI on fields closer to
the homestead (Table 10). Soil quality and distance to the homestead were also sig-
nificantly correlated with closer fields being more fertile. It is not surprising that farm-
ers apply a new technology on plots nearby the homestead to better observe the de-
velopment on the plot and the results. Plots of farmers who applied SRI for the first
time were located 363 + 33 m apart from the homestead while plots of farmers apply-
ing SRI for two and more years were located 462 + 92 m apart from the homestead.
With increasing SRI experience, some farmers also choose further located plots, but
these are still much closer located than plots where common farmers’ practices are
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Figure 11 Rice grain yields with conventional practices and with SRI in the provinces Kan-
dal, Kampong Thom, Kampot, Takeo and Prey Veng.
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field.
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conventional practice to SRI.
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Table 9 Relationship between soil quality and farmer’s choice of rice technology

. _ Technology
Soil quality Total Results
SRI Common practice
Poor 104 (17.4%) 234(30.0%) 338 (24.5%) y2=48.979***
Medium 395 (66.1%) 489(62.8%) 884 (64.2%)
Good 99 (16.6%) 56 (7.2%) 155 (11.3%)
Total 598 779 1377 (100%)

Soil quality was self assessed by farmers.

Table 10 Distance of the plot to homestead and farmer’s choice of rice technology

_ Technology _
Province difference P
SRI Conventional
Kandal 509 + 55 829 + 52 315 + 76 ***
Kampong Thom 719 205 1004 + 76 285 £ 219 n.s.
Kampot 373 + 64 822 + 93 449 + 110 ***
Takeo 170 + 34 476 + 45 306 + 56 ***
Prey Veng 238 + 37 782 + 68 545 + 85 ***
Total 405 + 43 805 + 32 401 £ b2 ***

applied. Besides the need to go more frequently to the SRI fields for water manage-
ment or weeding, the higher additional yield farmers can achieve on soil with better
quality are assumed to be major reasons for the farmers’ choice. Therefore, highest
yield increases are expected under favourable environmental conditions. Such
conditions are met where soil fertility is higher; rainfall is sufficient and well
distributed, the risk of crop losses due to flooding or drought is minimal and
crop management is sufficiently good. Conversely, the potential of SRI to in-
crease yields in poor environments is rather low.

To assess the sustainability of a technology, long-term trials are usually re-
quired. In the framework of a rather short survey we tried to identify farmers who
have experience with SRI for several years. Based on these data, the impact of SRI
on yields beyond the first year of implementation was assessed. Likewise to the data
obtained from other SRI farmers, there was a sharp increase in yields when changing
from conventional practice to SRI (Fig. 15). These levels could be maintained for at
least three consecutive years. Therefore, at least in the medium term, no adverse ef-
fects are expected.

One potential issue of SRI has not been discussed so far: The water manage-
ment is one of the most unique components of the SRI set. The radical change
from anaerobic soil conditions to aerobic conditions may have consequences
not yet foreseen. The mechanical weeding as proposed not only seeks to control
weeds but also enforces the process of soil aeration. These practices remain in com-
plete contrast to management practices of cultivated crops other than rice. As men-
tioned before, soil organic matter plays an important role in the tropics for nutrient
management and crop production. Exposure of soil with oxygen, e.g. through plough-
ing, should be minimized because when in contact with oxygen and water, the soil
organic matter mineralises rapidly which can lead to soil degradation (KRAUSE et al.,
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1984). During the last years increased efforts have been undertaken to maintain the
organic matter through minimal tillage, which limits the contact of the organic matter
with oxygen (CARSKY et al, 1998). Are these findings not valid for rice? In other cereal
based cropping systems, no long-term sustainable crop production is feasible without
permanently adding nutrients to the soil (BURESH ef al., 2001). In contrast, under
flooded conditions, long-term rice trials established about 30 years ago, yields could
be maintained at a fairly high level (DOBERMANN et al., 2000).

Therefore, there is the potential risk that soil aeration leads to increased miner-
alization of soil organic matter. In the short term, mineralization may lead to in-
creased yields; in the long run, however, increased nutrient exports through harvest
may lead to soil fertility decline (DOBERMANN, 2004). Therefore it is strongly rec-
ommended that long-term trials are established and monitored for changes of
soil chemical properties.
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Figure 15 Rice grain yield with conventional practice (before SRI) and in the three succeed-
ing years on the same fields when changing to SRI.

3.2 Labor demand and distribution

Labor is a very important production factor, especially for smallholder farmers, and
needs to be included in any technology assessment. Most low external input tech-
nologies are very labor intensive and, despite promising agronomic results to in-
crease yields, they largely fail to be adopted on a wider scale due to high opportunity
costs for labor making them unattractive for farmers.

Different views on the labor demand for SRI exist. While SRI is thought to in-
crease the labor demand in Madagascar (MOSER and BARRETT, 2003) the opposite is
reported from Cambodia (CEDAC, 2002), at least for more experienced farmers.
Group discussions with farmers during this study gave a very mixed picture without a
clear trend. While many farmers mentioned the additional labor requirement caused
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by the increased weeding operations, lots of farmers expressed their appreciation
about the labor saving effect during uprooting and transplanting. A quantification of
the overall labor demand for SRI showed that it is rather labor neutral with re-
spect to family labor. However, it reduced the need for hired labor significantly,
although at a fairly low level (Fig. 16).

Taking a closer look at the individual cul-
120 - - SED tivation activities of both conventional
rice production and SRI, we can observe
two maijor labor peaks: the first one for
a uprooting the rice seedlings and trans-
planting them to the field and a second
peak for harvesting (Fig. 17). For most
Cambodian farmers the second peak is
of less relevance because it is at the end
of the rice season and usually no further
crop follows. The first peak, however, is a
major labor bottleneck, which can se-
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Figure 16. Total labor demand for conven- gR| experimentation. Many farmers
tional rice production and for SRI. - foynd it first difficult and time-consuming
to select only the most vigorous seedlings and to carefully transplant the tiny young
seedlings. Row planting is also sometimes found to be too time-consuming; however,
there was a general agreement among farmers questioned during the group discus-
sions that, with some experience, a substantial amount of time could be saved during
the uprooting and transplanting activities. These statements were confirmed by strati-
fying the data set into SRI farmers practicing the novel practice for the first time and
those farmers having more experience with SRI. While 35% of the first time experi-
menters claimed to need more time for uprooting and transplanting, only 21% of the
more experienced farmers shared this opinion (Fig. 18).

Obviously, with some experience SRl is able to cut down the most critical
labor bottleneck by 10 man-days ha™, which is a reduction of 26%. Besides the
reduction of inputs like seeds and fertilizers and the increase of yields, labor
reduction during transplanting might be an important criterion for Cambodian
farmers to adopt SRI.

SRI increases the labour demand for weeding (Fig. 17). Among the SRI
farmers 93%, 26% and 7% of them weeded the SRI fields at least once, twice or tree
times respectively, while only 40% of the same farmers weeded the same fields only
once when using conventional practices. On average, weeding operations on SRI
fields were performed 19, 30 and 44 days after transplanting. However, labor alloca-
tion between transplanting and harvesting is more frequently available except in
cases when farmers leave their farm to look for other income opportunities. The latter
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case holds true for poorer farmers or for farmers whose major income derives from
other sources. Such farmers might find it difficult or even unattractive to apply SRI
due to high opportunity costs. On the other hand, full-time farmers with sufficient
labor forces available in their household should be able to manage the neces-
sary weeding operations.
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Figure 17.Family labor demand for individual rice management activities with common rice
cultivation practices (before SRI) and with SRI (N = 176)

The household’s decision to seek off-farm employment between transplanting and
harvesting not only depends on the availability of suitable jobs but also depends on
the location specific rainfall pattern and frequency of flooding and drought. In certain
locations the rice fields frequently dry out and again become submerged after rainfall.
In such environments, weeds establish much easier and weeding operations become
a normal part of rice production. In other environments, where the fields are usually
submerged throughout the rice season, weeding might not be perceived as neces-
sary. Where weeds are more common, weeding operations are a normal part of rice
cultivation as well, and farmers allocate their time accordingly. Where submerged rice
fields largely suppress the weed flora, farmers are more likely to leave the farm to
look for extra income. In Kampong Thom, for example, only 6% of the SRI farmers
formerly weeded their fields, while in Takeo 83% of the farmers weed their conven-
tional rice plots (Fig. 19). Therefore, it can be assumed to face an adoption constraint
due to weeding in Kampong Thom rather than in Takeo.

Compost making and its application also requires additional time when applying
SRI, but the time requirement is rather well distributed throughout the season. For
most farmers, compost preparation and its application was not mentioned as a major
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Figure 18 Qualitative assessment of labor demand for uprooting and transplanting (left) and
of weeding (right) depending on the experience of farmers with SRI.
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labor constraint. However, farmers who intend to leave the farm part-time for addi-
tional income sources might find it difficult to allocate adequate time for compost
preparation.

Despite these overall positive results of the effect of SRI on labor demand and
distribution, a less obvious issue occurs for larger farms with a low labor force. Farm-
ers often practice SRI only on parts of their rice fields and explain it with labor con-
straints during transplanting. Such an answer seems to make no sense given the la-
bor-saving effect during transplanting as discussed above. The reason is the trans-
planting of very young seedlings. While the age of the seedling is less important in
conventional rice cultivation, there is only a short period during which farmers can
transplant young seedlings. The obvious solution to that problem seems to be stag-
gered sowing of seeds so that young seedlings are available at any time during
transplanting. However, depending on the farm size and the labor force available,
transplanting for an extended period of time easily collides with weeding the seed-
lings transplanted first. Hence, the timing of these activities may limit the adoption po-
tential for larger farm sizes.

Within farming households, there is often a significant specialization of agricul-
tural tasks, and enterprises, among sex and age groups (SANDS, 1986). Such spe-
cializations can cause an unbalanced advantage/disadvantage for a certain gender
group when the household applies a certain agricultural practice or technology.

To get an impression of whether the introduction of SRI leads to a shift of re-
sponsibilities of rice management activities, a qualitative assessment was conducted.
The results showed no general changes in responsibilities for the different activities
among women, men and children (Table 11). However, the main actors during up-
rooting and transplanting are female household members. This was repeatedly con-
firmed during the group discussions with farmers. Therefore, the reduced labor de-
mand during transplanting particularly benefits the female household mem-
bers.
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Table 11 Household member responsibilities for different rice management activities
as affected by the rice technology (common practice vs. SRI)

Common practice SRI

Rice management activities (before using SRI)

female male children female male children
Ploughing 7.5 95.8 3.0 7.2 96.0 2.7
Leveling 13.2 94.3 3.3 13.2 95.0 3.7
Establish drainage channels 14.8 86.8 4.5 15.2 87.0 2.8
Sowing rice seeds in the nursery  84.0 47.6 8.7 84.0 47 1 8.0
Uprooting and transplanting 95.3 90.3 44 .4 96.0 90.3 46.1
Weeding 57.1 57.3 16.8 67.9 78.5 25.3
Application of mineral fertilizer 63.3 78.5 14.5 64.5 78.3 14.0
/compost/animal manure
Compost preparation 60.1 69.8 34.4 63.3 73.8 35.8
Water management 29.0 79.3 4.5 30.4 79.8 5.5
Application of pesticides/ 5.2 34.2 55 5.2 30.4 2.2
pest control
Harvesting 93.5 91.5 37.9 94.0 90.5 40.1
Threshing 41.9 86.8 15.7 41.9 82.8 15.0
Transport 8.7 94.0 7.2 9.7 93.5 7.2

Values refer to percent of farming households using SRI
3.3 Economics

3.3.1. Gross margin calculation

Gross margin calculations revealed a clear advantage of SRI over conventional
practices. On average, gross margins increased from 120 US $ ha™ to 209 US $
ha™', an increase of 89 US $ ha™ (+74%) (Table 12). The economic marginal differ-
ence is equivalent to 890 kg rice seeds ha™'. Two factors contributed to the large dif-
ference. Farmers saved 23 US $ ha™' for variable costs like seeds and mineral fertil-
izers, and SRI substantially increased rice yields leading to an increased gross bene-
fit by 66 US $ ha™.

Gross margin calculations do not consider the timing effect. However, saving
costs for inputs might be even more valuable to the farmers than increasing yields
because costs for purchased inputs are saved at a time of year when financial re-
sources in small-scale farming households are particularly scarce. Hence, the farm-
ers presumably value the economic advantage even higher than it already appears.
Moreover, saving monetary inputs reduces the economic risk of investing money for
purchased inputs and losing everything in case of flooding or drought.
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Table 12. Gross margin calculation for rice production on fields with common cultiva-
tion practices (before SRI) and for the succeeding year with SRI (in US $)

Before SRI With SRI difference

Gross benefit 161.33 226.89 +65.56
Variable costs:

Seeds 9.26 3.01 -6.25

Plant nutrition 21.43 6.61 -14.81

Plant protection 0.38 0.12 -0.26

Hired labor 9.45 6.60 -2.85

Threshing 0.86 1.72 +0.86
Sum variable costs 41.37 18.06 -23.31
Gross margin ha™ 119.96 208.83 +88.87
Gross margin man-day”’ 1.55 2.54 +0.99

3.3.2 Economic risk

Economic risk assessment revealed a lower risk for SRI to achieve the same desired
gross margin per hectare than with conventional practices. For example, the probabil-
ity not to achieve a gross margin of 100 US $ ha™” was 42% for common rice prac-
tices, while the probability not to achieve 100 US$ with SRI was only 17% (Fig. 20).
Moreover, the risk for SRI to be economically outperformed by other methods was
only 12%, 16%, 13%, 2% and 12% in Kandal, Kampong Thom, Kampot, Takeo and
Prey Veng, respectively.

The return to labor was much more variable than the return to land. Therefore,
the slopes of the risk curves were gentler. Likewise to the return to land, the risk to
fall below a defined gross margin man-day™' was always lower (Fig. 21).

It was concluded that SRI is an economically very attractive methodology
for rice cultivation with a lower economic risk compared to other cultivation
practices.
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Figure 20.Risk (probability in %) for a randomly chosen farmer among the SRI farmers not
to achieve a gross margin target per hectare before using SRI (conventional
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practice) and with SRI.
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4 Impact at household and national level

Agricultural technologies are usually compared on a hectare basis. However, to have
an effect at the farm household level, a sufficiently large proportion of the agricultural
land must be converted to the practice.

4.1 Rice self sufficiency

In rural Cambodia, having enough rice and other foodstuffs to eat 12 months a year
is synonymous with being not poor or food insecure (CSD, 2002). Those affected by
chronic food insecurity include subsistence farmers, landless and marginal land hold-
ers, while transitory food insecurity is caused by natural disasters such as flooding or
drought.

To assess the contribution of SRI to poverty reduction, the SRI practicing farm-
ers were asked about the changes of rice sufficiency/insufficiency from the time be-
fore they practiced SRI (conventional practice) compared to afterwards when apply-
ing SRI at least on parts of their fields (Table 13). Since farmers started applying
SRI, the proportion of farmers facing rice insecurity declined from 34 to 28%.
At the same time, farmers being able to produce a surplus increased from 20 to
33%.

Table 13 Changes in sufficiency of rice production when changing from conventional prac-

tice to SRI.
Rice technology Not enough Enough Surplus
Conventional 138 (34%) 182 (45%) 80 (20%)
SRI 112 (28%) 157 (39%) 131 (33%)
Difference -26 (-6%) -25 (-6%) +51 (+13%)

As anticipated, the effect of SRI on rice sufficiency depends on the area where
farmers apply the new practice. There was no effect on food security in farming
households where the area under SRI was lower than 30 are (Fig. 22). Conversely,
applied on 30 are and above, SRI significantly reduced the number of months defi-
cient in rice supply. Therefore, to assess the impact of SRI on the household level,
one must know the proportion of rice land converted to SRI management.

Farmers using SRI usually do not convert their whole rice fields to SRI, partly
because it is a new and unknown practice to them. When applied for the first time,
the area under SRI was 28 are, representing 21% of the total farm (Fig. 23). Farmers
with more experience with SRI applied SRI on 66 are or 42% of the total rice area.
These results lead to two conclusions: (1) Farmers are generally satisfied with SRI
and, therefore, increase the proportion of SRI on their farm, (2) About half of the rice
area continues to be cultivated with conventional practices, indicating that there are
certain constraints for farmers not to apply SRI on all of their farm land. Farmers' in-
tentions for the next season confirm these findings: Averaged over all SRI farmers,
42 are (29%) were cultivated with SR last year (2003). The same farmers expressed
their intention to increase the area this year (2004) to 52 are (37%). The lower in-
crease can be explained by farmers included in the analysis, who have already con-
verted all of their suitable rice area to SRI. As many as 17% of all SRI farmers had
converted the total rice area to SRI. These figures alone document that SRI
works well at least for a substantial part of farmers.
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Using the proportions of rice area the farmers were applying SRI and conventional
rice practices resulted in an average gross margin of 192 US $ household™, an in-
crease of 26 US $ (+15%) for farmers using SRI the first time (Table 14). The more
experienced farmers with 42% of their rice area cultivated with SRI practices enjoyed
an increase of the average gross margin household™ by 52 US $ (+31%).

The average monthly rice consumption per household was 114 kg. That means
that in households using SRI for the first time, the surplus produced with SRI
was equivalent to the household’s rice needs for 2.2 months. For the more ex-
perienced farmers, the rice surplus from SRI was equivalent to the household’s
need for as much as 4.6 months. Hence, SRI significantly contributes to rice
self sufficiency of farming households.

Table 14. Economic impact of SRI at field level and at household level considering the ex-
perience of the farmer with SRI (difference to conventional practices in brackets)

. Farm level Farm level
Field level st * i *
(1% year) (succeeding years)
Gross margin ha™ (US $) 208.83 (+88.87) 138.39(+18.43) 157.51 (+37.55)
Gross margin household (US $) - 192.36 (+25.62) 218.94 (+52.19)
Gross margin man-day (US $) 254 (+0.99) 1.79 (+0.24) 1.98 (+0.43)

* experience with SRI

4.2 Labor - constraints at the household level

It was mentioned earlier that the time between uprooting/transplanting and the re-
quirement for early weeding after transplanting might pose a constraint for
farmers to apply SRI on a large scale within the household. On average, the SRI
practicing households had an available labor force of 3.37 man-units (Table 15).
Therefore, the days required for uprooting and transplanting was 15.5 days for con-
ventional practice and 11.5 days for SRI. Although transplanting takes 4 days longer
for the conventional practice, no urgent activity follows. Even for households with a
low labor force, prolonged transplanting is possible.

For SRI the situation is different. Not only do the seedlings have to be of a cer-
tain age (preferably 8-15 days) but early and frequent weeding is also recommended.
On average it would be possible to weed after 11 days, which might still be early
enough. However, single-headed households, households with elderly farmers with-
out children and very large farms would not have the necessary labor force to weed
early (Fig. 24). If applied on all of their rice area, the weed competition would pre-
sumably wipe out the possible gains. In these cases, hired labor is required to prac-
tice SRI, but then SRI could no longer be considered a low external input technology.

Table 15. Required man-days for uprooting and transplanting, available man-units per
household and required days for uprooting and transplanting

man-days/ha man-days/HH man-units  days for transplanting

conventional 37.7 52.3 3.37 15.54
SRI 27.9 38.8 3.37 11.52

Based on the average sample rice growing area per household of 1.39 ha
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Figure 24.Relationship between available man-units per household and required days for
uprooting and transplanting for a rice area of 1.39 ha (sample mean).

4.3 Adoption and potential economic benefit at national level

CEDAC was the first organization to introduce SRI to Cambodia. In 2000, the first
farmers were trained on SRI principles and practices and implemented it in their rice
fields. Since then, the number of SRI practicing farmers has increased continuously.
Meanwhile, several government and non-governmental projects promote SRI in vari-
ous provinces of the country. According to CEDAC, the number of SRI farmers
reached more than 9,000 in 2003 and is expected to increase to 50,000 in 2004
(Table 16). Whether these high numbers are realistic is difficult to say. Different pro-
jects have different methods of data collection and monitoring, and the numbers of
SRI practicing farmers derive mainly from estimations by project managers, imple-
menting field staff or farmer promoters/key farmers. Implementing staff and farmer
promoters are expected to be biased towards higher figures as it is part of their duty
to convince more farmers to experiment with SRI. Therefore, it was also not surpris-
ing that no data about dis-adopting farmers were available. However, given some of
the problems associated with the use of SRI, it would be surprising not to have at
least a certain proportion of experimenting farmers who reject the practice after some
time. The number of farmers who reject SRI can be very high as surveys on SRI
elsewhere (MOSER and BARRETT, 2003) and on other rice technologies in Cambodia
have shown when using randomized sampling procedures (ANTHOFER, 2004).
Despite these uncertainties, a scenario with different adoption rates documents
the economic potential of SRI at the national level (Fig. 25). Assuming that farmers
convert the same proportion of their rice area to SRI, even low adoption rates would
lead to substantial economic benefits. For instance, an adoption rate of 10% of ex-
perienced SRI farmers who apply SRI on 42% of their rice area would account
for an annual benefit of 36 Mio. US $. Such benefits are high enough to justify
additional costs for training in SRI within the agricultural extension system.
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Table 16 SRI farmers in 2003 estimated by CEDAC

No NGO Province SR
CEDAC projects:

1 CEDAC-ILFARM Prey Veng 1000
2 CEDAC-EED Ta Keo 563
3 CEDAC-ILFARM Ta Keo 980
4 CEDAC-SCIP Kg.Thom 180
5 CEDAC-NTFP Ratanakiri 100
6 CEDAC-JFPR Kg.Cham 100
7 CEDAC-JFPR Prey Veng 38
8 CEDAC-FFI Pursat 3
9 CEDAC-JFPR Svay Rieng 45
10 Farmer to Farmer 5 Province 1029
Subtotal 4038
NGOs funded by Oxfam GB with technical assistance of CEDAC
1 Rural Development Association Battambang 10
2 Krom Aphiwat Phum Battambang 150
3 Aphiwat Strey Battambang 81
4 National Prosperity Association Kg.Speu 13
5 Nak Aphiwat Sahakum Kg.Cham 75
6 Cham Roeun Cheat Khmer Ta Keo 81
7 Chey Thor Prey Veng 29
8 Wattanak Pheap Pursat 15
9 Ponleu Ney Khdey Sangkhim Prey Veng 43
Subtotal 497
Other NGOs/projects
1 PADEK Prey Veng 17
2 PRASAC Prey Veng 1700
3 PRASAC Ta Keo 538
4 PRASAC Kg.Speu 439
5 PADEK Kg.Speu 30
6 GTZ-CBRDP Kg.Thom 1274
7 GTZ-CBRDP Kompot 530
8 CRS Svay Rieng 4
9 ADRA Siem Reap 60
Subtotal 4592
Total 9127

Data are based on estimations from project managers, implementing field staff and farmer
promoters/key farmers but not from randomized sampling procedures.
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Figure 25.Scenarios for the economic benefit at national level using different adoption rates

and moderate levels of SRI application within farming households as found in the
current study.

Plate 3. Individual interview of a farmer in Kampong Thom province by an enumerator as
part of the survey.
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Vv Conclusions and Recommendations

1 Advantages and constraints of SRI

SRI applied under complete farmers’ management proved to offer several advan-
tages to farmers. On average, it considerably increased rice grain yields, and these
yield levels could be maintained for at least three consecutive years. The overall de-
mand for labor remains the same as compared to conventional practices, but SRI has
the advantage to break the most important labor bottleneck in rice cultivation, namely
uprooting and transplanting. Costs for inputs such as seeds and mineral fertilizers are
reduced at a time of year when financial resources of the farming household are
scarce. The reduction of input costs, together with an increased gross income
through higher yields and an unchanged overall labor demand, leads to a higher land
and labor productivity compared with conventional farming practices.

Constraints of SRI mainly refer to site specific factors. Under poor environ-
mental or management conditions, the yield increase with SRI compared to other
practices was rather low. Animal manure and other farm resources for plant nutrition
to compensate for the reduction of fertilizer use are also often not sufficiently avail-
able. The weeding requirement in the SRI system might pose an adoption constraint
for farmers who usually leave their farm after transplanting to seek additional income
opportunities. Likewise, elderly households without children, single headed house-
holds and very large holdings might not have the required labor force to transplant
young seedlings and weed in time afterwards. Such households might be able to ap-
ply SRI only on smaller portions of their farm. The most important constraint is the
starting point. Due to its very unconventional practices of transplanting very young
seedlings at wider spacing and alternation of flooding and drying of the soil, SRI re-
quires much more training and follow-up than the propagation and dissemination of
other rice technologies.

Despite many open questions still to be investigated by researchers, SRI has proven
to be a worthwhile practice to be promoted and should be included in any rice
intensification program. Although some of the constraints limit its use on larger
proportions within a farm and certain farming households might not be able or willing
to apply it, its potential should not be missed.

2 Crop diversification

It is often argued that increased yield levels achievable with SRI can be used to di-
versify crop production. On a smaller proportion of farmland the same quantity of rice
can be produced as before, and on the remaining land other crops with a higher eco-
nomic value can be grown. Although that argument seems to be appealing, it faces
several difficulties to put into practice. Many Cambodian farming households produce
near subsistence level and are often not even self-sufficient in rice production. The
current study has shown that SRI contributes to food security, but the households’
production level is still far from being able to produce large amounts of surplus rice.
Therefore, farmers are unlikely to grow crops other than rice if self-sufficiency in rice
is still at risk. Rice produced with SRI practices faces the same risk of being seriously
affected by drought or flooding than rice produced by conventional practices, and to
shift to other crop enterprises would imply taking an unnecessary risk into account.
Secondly, many farming environments are located in flood prone areas; hence, if not
flooded, the area is at least submerged. There are simply no other crops which have
the same adaptability to such harsh environmental conditions. While drought affects
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all crops including rice, rice is among the few crops, which can withstand submerged
conditions and even survive complete flooding for a short time. Group discussions
with farmers confirmed this point. They completely rejected the idea of growing crops
other than rice. Farmland at higher elevations might have the potential to be used for
other crops, but these are exactly the rare pieces of land farmers choose to apply
SRI. Hence, although not impossible, the potential to diversify crop production
with increased yield levels should be viewed more realistically.

3 Research-extension linkage

The underlying dynamics of SRI are still hardly understood. Unfortunately, research-
ers up to now have largely ignored the potential of SRI and remain very critical of
SRI. However, the increasing number of farmers experimenting with and applying
SRI documents the relevance of that system. On the other hand, practitioners have
either used inadequate evaluation methods or presented the data in a strongly bi-
ased way. For instance, to extrapolate yield figures from mini-plots of a few square
meters taken with crude measurements (hanging scales, no adjustment for moisture)
and to calculate on that basis hectare yields is not acceptable. Likewise, to present
maximum yield data obtained by a handful of farmers creates a misleading impres-
sion. If maximum values are presented so should be the minimum values. If maxi-
mum vyields with SRI are presented so should be maximum yields for conventional
practices. Yield data taken under farmers’ management vary considerably. Therefore,
it is still best only to present mean data and possibly a measure to capture the vari-
ability (e.g. standard deviation).

On the other hand, researchers often focus on so-called best practices. If ap-
plied exactly in the way researchers wish, such options might easily perform better
than SRI, but this is not the point. Finally, what counts is how the farmer handles a
certain technology or option and how it performs against competing options. The fact
that thousands of farmers have started to use SR, with a considerable number
applying SRI on all of their rice area, clearly documents that SRI works very
well under the conditions small-scale farmers are facing in Cambodia. SRl is al-
ready a reality in Cambodia. If researchers reject to get on the boat, it will depart
without them. Researchers should view SRI as a great opportunity to work on.
There are many knowledge gaps, and researchers are urgently needed, espe-
cially for the investigation of the long-term sustainability of such a system.

Unfortunately, discussions at the international level have become very tense.
What is now needed is a discussion where one respects the other side’s opinion. The
recent workshop on SRI in Phnom Penh has shown that both sides can learn from
each other if people are open enough and do not perceive their point of view as a
dogma. The existing task force on SRI, a loose meeting group of the implementing
projects of CEDAC, GTZ and PADEK that discusses issues concerned with SRI,
should be broadened and include government institutions like MAFF and CARDI
and major donor agencies involved in agriculture. Such a forum should identify a
common approach of technology development, modification and dissemination with
regard to SRI. Research needs have to be identified and suitable trials can be carried
out. While the implementing agencies have better knowledge about the biophysical
and socio-economic conditions of many of the farmer locations, researchers might be
able to identify the appropriate research and evaluation tools, which can meet inter-
nationally agreed standards.
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4 Implication for the extension approach

So far, SRI has been introduced and promoted by a participatory farmer group ap-
proach. This approach developed by CEDAC has proven to be a useful instrument in
disseminating SRI. In Kandal, the first province in Cambodia where CEDAC intro-
duced SRI, farmers now act almost independently without much assistance by the
project. Key farmers disseminate SRI to other farmers, facilitate group meetings and
conduct training. Besides SRI, other technological options are now being tested and
promoted. Although during the initial stages much training, coaching and follow-up is
necessary, enabling farmers to play a more active role in their own development is
presumably much more sustainable in the long term than approaches where farmers
have few choices other than to accept or reject a technology developed elsewhere.

The question is whether the approach of technology development and dissemi-
nation has much to do with SRI. Is SRI not a technology like any other technological
option that can also be taught in a top-down system? Most likely not! SRl itself should
not be perceived as a technology but as a set of practices. To apply these practices
in a flexible manner goes beyond teaching. During the training and evaluation proc-
ess, farmers learn how to identify practices most useful to them and modify others
according to their own needs and circumstances. One of the great advantages of SRI
is its ability to compete very well against any other conventional option. The fact that
farmers experience yield increases with practices so uncommon and against old in-
herited customs builds up trust in the projects promoting SRI. Hence, SRl is particu-
larly useful to serve as an important entry point for any further development in-
tervention intended by a project. This chance should not be missed and the fo-
cus should go beyond just SRI. What implications does such an approach have for
the existing extension service? In various projects so far, extension workers have set
up demonstration plots to ‘demonstrate’ an improved technology. SRI is also demon-
strated to other farmers but in a different manner. No doubt, it is very important that
farmers get exposed to a new technology, see for themselves how it performs and
possibly interact directly with a farmer hosting the demonstration. However, it is im-
portant that farmers have the feeling that they have ownership over the dem-
onstration in question. Heavily subsidized demonstrations do not fulfil this re-
quirement. Within the SRI training, farmers visit other farmers who apply SRI, but
these plots are meant not only to demonstrate something for the project. They are
just normal fields the farmers cultivate.

In a first step, extension workers need to be trained in participatory ap-
proaches and tools. The technological aspect of SRI needs to be transferred to
the extension workers as well. It is strongly recommended that CEDAC gets in-
volved in government staff training because they already have several years experi-
ence on the topic. However, even CEDAC have to learn and adjust their teaching
program. They have a very strong focus on the environmental aspects and largely re-
ject the use of mineral fertilizers. Some of their views are questionable or are too
strict by largely generalizing adverse effects of certain fertilizer types used in particu-
lar situations. Hence, especially the technical aspects of SRI should be dis-
cussed with research institutions like CARDI and, where found necessary, be
modified according to new insights. SRI should not be perceived as organic
agriculture per se. This would counteract its initial idea of handling its components
flexibly.

Beyond the field level, networking will become increasingly important to stream-
line activities and to avoid wasting resources by investigating the same research
questions elsewhere. It is important for MAFF to have both subject matter specialists
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for the technical side of SRI and for the participatory approach of disseminating the
practices in place. They themselves need a continuous feedback from the various
provinces and districts as well as from the research site to work most efficiently.

In conclusion, SRI is a worthwhile rice management practice to be promoted
with a substantial demand for financial and human resources. However, the possible
long-term gains achievable through SRI and a more farmer-centred extension
approach easily justify the costs involved.

Plate 4. Transplanting of young rice seedlings with one seedling per hill
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Plate 5. Increased tillering of single transplanted rice seedlings under aerobic conditions
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Group discussion in Trapaing Raing, Mokak commune,
Angsnoul district in Kandal province; 23.02.04

U Participants:

a.
b.

all consultants (3) and enumerators (6), one CEDAC staff,

representatives of farmer associations for community development who
are also key farmers for SRI dissemination: 12 (4 female, 8 male):

i.  from Traipaing Raing: 7 farmers;
i. from Traipaing smatch: 2 farmers;
iii. from Trapaing tey: 1 farmer;

iv.  from Srekandol: 1 farmer;
v. from Taprap: 1 farmer.

Discussion with farmers:

U General problems in farming:

C.
d.

availability of water, sometimes drought;
diseases

Q History of SRI introduction and dissemination:

e.

f
g.
h. Meanwhile, about 200 farmers in 15 villages apply SRl components;

SRI was introduced by CEDAC in 2000 trough training by project staff;
Low initial interest: only 8 farmers tried it out;
Yields increased from formerly 1.5t ha™ to 2-3 t ha™;

After experiencing positive results, farmers often increase the area un-
der SRI; example of one farmer: He applied SRI on a small piece of
land in the year 2000 and increased the area to 0.5 ha in 2001 and to
1 ha in 2002

U Positive effects observed by farmers using SRI:

No problems with pests/diseases;
Less water required;
Rice grows well even when the field is dry;

. More drought resistant;
. Overall labor requirement is reduced: less for sowing seeds, initially

more labor for transplanting but with experience only one third of the
time required for transplanting with the common practice is needed with
SRI.

. Before: urea for fertilizing the crops: expensive, can be harmful for the

soil; now: no need for mineral fertilizer, saves money for external inputs;

Before: rice production does not even meet the need for home con-
sumption; after SRI: even a surplus of rice is achieved,;
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g. Saves also money through lower seed requirement: only 25% of the
seeds are needed with SRI;

O Possible problems associated with SRI:
r. Not enough water for SRl water management

Most plots cultivated with SRI practices are located close to the homestead
(200 - 300 m), indicating that the labor requirement especially for the water manage-
ment is a possible bottleneck. Several farmers mentioned that almost every day they
check the water level of the SRI fields (some farmers may go to see the rice fields
more often because they want to observe how rice grows with this new technique).

A difficulty in applying SRI components is the availability of animal manure to
produce sufficient compost. The possibility to diversify crop production with in-
creasing rice fields was assessed to be not possible as the area is prone to flooding.
Any other crops beside rice would imply an unacceptable high risk for small farmers.
Especially during the wet season the rice fields are frequently flooded.

O Dissemination tools of SRI and strengthening of farmers’ self capacity:
s. Tools for dissemination of SRI
i.  Training;

ii. Cross visits (leaflets most promising tool according to key farm-
ers)

iii.  Monthly farmer magazine from CEDAC
t. CEDAC trained farmers to make compost;

u. Farmer associations organize cross visits; CEDAC provides
lunch/snack for key farmers also other expenses for traveling and ac-
commodation if necessary;

v. Initially CEDAC staff visited once a month the village for follow-up, now
only every second month to the key farmers only;

w. Formation of farmer associations: farmers with cattle help others to
level the field;

x. More group discussion now; before the introduction of SRI there were
not even discussions between individual farmers on rice cultivation
practices.

O Estimated adoption rates:

y. Initially 8 farmers using SRI following a training conducted by CEDAC
staff;

z. Innovative farmers became ‘key farmers’ to train other farmers in SRI
components;

aa. 200 SRI farmers in the second year

bb.farmers from 15 villages now use SRI: 70% SRI farmers, 30% non-SRI
farmers;

U external inputs:
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cc. not interested in improved varieties because they think that improved
varieties only perform well with other external inputs like mineral fertil-
izer (experience of one key farmer);

dd. Pest control is done with plant extracts (traditional method)

Stakeholder discussion (CEDAC)

SR training:

O The concept of SRI was first explained to the village chief who invited farm-
ers for a general meeting open to all villagers;

Q The first time CEDAC conducted the training (3-4 hours) with own staff;
O Farmers interested after the training implemented SRI in parts of their fields;

U The following year the farmers selected key farmers among those who prac-
ticed SRI already according to certain criteria defined by the farmers them-
selves.

U The key farmers are now the main actors of the training: After theoretical
lessons, including photographs for visualization, cross visits may be con-
ducted depending on the financial means available. Usually, the attending
farmers of the training visit the key farmer’s SRI plot with subsequent deeper
discussions among farmers;

O According to CEDAC, all participating farmers adopt certain SRI components
sooner or later. Some of them wait for another season to first see the results
of more innovative farmers;

Q Ideally, the training should not be too long in advance of the planting season
which otherwise negatively affects the adoption rate;

The key farmers not only promote SRI but also the concept of MPF (multi purpose
farm) aiming at diversification of farm enterprises. However, SRI often serves as an
entry point for further development activities.

Group discussion Chambak village, Stoung Saen District,
Kampong Thom Province

Date: 10.03.04; participants: 16 SRI farmers/2 non-SRI farmers; 5 female/11 male
farmers.

The village Chambak is often affected by annual flooding. Only wet season rice is
grown while dry season rice does not occur. SRI was first introduced in 2002 by the
DOT/CBRDP through discussion with farmers. Initially, most farmers did not believe
in the success of that practice. The village chief appointed one farmer to host a dem-
onstration plot with the SRI practices. Improved rice seeds were provided to host the
demonstration on a subsidized basis (40% subsidy, 60% to be paid back to the
commune).

O 2003: 160 kg seeds of improved rice varieties for association for organic
farming (SRI plots);

O Training was conducted for three days in 2003 to learn the different steps in
SRI;
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O Practices are generally not perceived as difficult but the water management
appears to be largely impossible to apply. In flooded fields, SRI cannot be
applied. SRI was generally perceived as a riskier technology in flood prone
areas.

U Additional labor for weeding is necessary, but the labor demand for uproot-
ing and transplanting reduced to 30% of the labor for transplanting in the
common cultivation method;

O The labor demand for land preparation was controversially discussed. Some
farmers stated they need more labor with SRI while others stated they save
labor with SRI. Overall it was perceived that applying SRI saves labor.

U

Yields after applying SRI were much higher than before.

U

Farmers use own farm resources like cattle, pig or poultry manure to fertilize
their rice crop or to produce higher quality compost. Straw is usually re-
moved from the field to feed their animals. During the dry season, the fields
often get burned either accidentally by children or intentionally for hunting
wild animals. Farmers would use mineral fertilizers but are prohibited in do-
ing so by the high costs involved. The amount of animal manure is perceived
as not sufficient but farmers do not expect a yield decline in the longer run
but rather expect a stabilization of the yields at a higher level than before us-
ing SRI.

O There is an unfortunate link between improved seeds and SRI. Farmers
stated not being able to expand the area under SRl to all of their rice
fields due to lack of improved seeds! Likewise, other farmers ex-
pressed their interest in applying SRI but stated to be inhibited due to a
lack of improved rice seeds.

O As a consequence, self-sufficiency in rice has not changed after applying
SRI. Despite large yield increases, the small areas dedicated to SRI were in-
sufficient to have a major impact on the farm household economy. Again, in-
sufficient improved rice seeds were mentioned as the reason.

O SRI was perceived as a rice management technology suitable to all types of
farmers, regardless whether they are rich or poor.

0 SRI was also closely linked to organic farming. Most SRI farmers are mem-
bers of an organic farmer association. They conduct regular meetings and
have trainings before the start of the rainy season. Meetings are also a fo-
rum to solve/discuss general agricultural problems.

Village meeting Panhachhy, Stoung Saen District,
Kampong Thom Province

Date: 10.03.04; participants: 12 female and 6 male farmers; all farmers apply SRI.

Only wet season rice is grown in the village as a major crop. Vegetables are culti-
vated in home gardens and water melon is sometimes cultivated early in the rainy
season preceding the cultivation of rice.

Major problems in farming are adverse weather conditions with either flooding
or drought. Mineral fertilizers are either not available or high costs prevent farmers
from using them. Irrigation schemes do not exist. The harvested rice fields are often
burned by children during the dry season.
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O SRI was introduced by CEDAC in 2001 by implementing one demonstration
plot. Afterwards, four trainings on different SRI steps were conducted and
the first farmers applied SRI in 2002.

0 Weeding was perceived as the most difficult aspect of SRI and contributed to
additional labor required while time requirement for uprooting and transplant-
ing was reduced. Weeding was not seen as a serious hindrance to using SRI
although it can be a problem for poor farmers. For them, the labor for weed-
ing may not be available since they need the time to earn extra money
through off-farm activities like construction work.

U Gender aspect of labor distribution: SRI drastically reduces the labor re-
quirement for uprooting and transplanting which is usually done by female
household members

O SRI generally yielded higher but it was recognized that the performance was
highly site-specific. Leveled fields in valleys achieve higher yield increases
while in unleveled fields and in sloppy land also prone to erosion lower in-
creases were observed.

U

To apply SRI smaller field sizes are necessary to achieve leveled surfaces.

(M

About 20% of the farmers who were trained in SRI have not applied the new
practices. However, now that they have seen the positive yield performance
they are also interested in applying SRI. It was generally agreed that more
farmers are expected to adopt SRI practices. Up to now, almost all farmers
in the village transplant only 2-3 seedlings per hill. Farmers rejecting SRI
practices after trying them out have not been observed, yet.

O Farmer-to-farmer dissemination also occurs. Other farmers interested in SRI
copy the practices and buy improved rice varieties from the organic farmer
association.

L SRI was perceived as a flexible set of practices and applicable for all types
of farmers.

O The average area size of SRI applied by SRI farmers was 30 are, represent-
ing about 30% of the total farm size.

O Positive effects of SRI practices: reduced seed requirement, increased
drought tolerance, reduced incidence of pests, increased tolerance to flood-
ing because the plants grow quickly and higher, none or fewer mineral fertil-
izers needed, higher straw production.

O Organic farmer association: almost all SRI farmers are members of the as-
sociation; 60% are female farmers, the elected head of the association is
also a female farmer, 180 members.

O SRI often generates an internal family conflict. After 2-3 weeks, when the
SRl rice starts to perform better than the common rice, the situation
changes. Since some of the practices require certain skills, the first year is
slightly difficult but afterwards the practice is rather easy to apply.

Stakeholder discussion (CBRDP, Kampong Thom)

Date: 10.03.04; discussion partners: Mr. Ritivuth Sem, Agricultural Officer, GTZ and
Mr. Buntha Em, PDAFF
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History of SRI introduction and dissemination: In 2000, CEDAC conducted the first
training on SRI for PDAFF staff. This was part of a contract between CEDAC and the
former PDP in Kampong Thom. Twelve extension workers were trained and 23
farmer promoters. The farmer promoters were selected by the DOT according to cer-
tain criteria. The contract with CEDAC comprised intensive training activities for the
farmer promoters for one year. Each farmer promoter was supposed to extend the
SRI practices to three neighbouring villages. In the same year, several field days and
cross visits were conducted.

In 2001, only the farmer promoters implemented SRI practices in their demon-
stration plots. Organized cross visits were not conducted, only more or less sponta-
neous visits by neighbouring farmers. Due to the termination of the PDP project and
the initiation of CBRDP with a different project setup, the contract with CBRDP for
training ended in the same year. However, CEDAC continued to monitor the activities
of the farmer promoters.

In 2002, 36 farmers were selected by the project to implement SRI according to
specified criteria. They participated in a special SRI training and received rice seeds
of improved varieties. In addition, they were trained in compost making.

O Theoretical framework of the farmer promoter approach: The farmer pro-
moter organizes a group of 12 to 15 farmers and conducts one or several
raining sessions with them on SRI. The farmer promoter trains several key
farmers (specialist in one subject) who are supposed to extend the SRI mes-
sage to other farmers. The farmer promoters should meet the following key
criteria: basic technical knowledge, good facilitation skills, implementation of
a demonstration plot and extending the message to other farmers.

O At the institutional level 20 DOTs received training on SRI in 2002 by
Mr. Ritivuth and 3 PTST. The PTST is responsible for the SRI demonstration
plots, for the planning of training on SRI for extension workers (DOTs) and
for the follow-up of the demonstration plots.

O Major budget costs are for training material, seeds, leaflets and refreshments
during the trainings.

Group discussion with farmer in Sre Cheng village, Sre
Cheng commune, Chumkiri district, Kampot Province,
12.03.2004.
Participations: 45 peoples

Q 34 villagers( 6 SRI and 28 non- SRI)

O 3 GTZ staff

U co-consultant

O 1 key farmer

O 6 members of farmer organic rice association

General problems happened in the village-
O Poor soil (sandy soil and upland)
O No water source
U Not enough animal manure
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Q Insect (Brown hopper, weed, rice bug)

In this village they mainly obtained this information from CEDAC/ GTZ staff
(1) Suitable tools for SRI dissemination: training, cross visit.

(2) SRI information promotions: SRI came to the village in 2003 and only 6 villag-
ers used SRI after they attended the training. They expected more farmers
would use SRI based on the results they obtained from the first year. They are
satisfied with SRI because the yields increase 3 times compared to normal
practice, used less inputs etc.

(3) Crop calendar: Generally villagers plant the rice from June-January. SRI can be
applied in the dry season if water is available.

(4) Seed and yield: Most of them used improved seed in the SRI and normal field,
but the yield of SRI increased by triple compared to the normal rice.

(5) Labor: Labor is mainly required for land leveling up to transplanting and weed-
ing.

(6) Most of the farmers said that SRI is suitable for all farmer categories.

(7) Gender contribution: female labor decreases, additional time is used to make
compost, for weed control and for small business. For the men, additional time

is used for collecting wood from the mountain, growing vegetables (cucumber,
watermelon) and animal raising.

(8) Associations in the village: rice bank association, credit, organic rice, village
bank.

(9) Future: More farmers plan to apply SRI during the next season.

(10) SRI practice: there are more than 12 components of SRI, but the farmers can
not follow up all activities, only a few points like leveling, transplanting, vigorous
seedling, wide spacing etc.

(11) Non-SRI farmers: Reasons for not applying SRI: not enough manure, scared of
SRI, don’t know SRI technique.

(12) Advantages: less seed, high yields, less labor, less time.

(13) Disadvantages: difficult the first time, more weeds, need time for leveling, pull-
ing the seedling (careful uprooting), need more compost during the growing
stage (15 days after transplanting).

(14) Some comments from villagers: conduct more training courses on SRI and field
demonstrations; organic fertilizer: rate of application, quantity and stage of ap-
plication etc. With SRI one has to plough many times and early weeding is
necessary. During fertilizer application, some water should be available in the
field.

(15) Suggestions: need some crop varieties-for cover crop and compost making,
identifying rice markets

Village discussion in Trapaing Andong village, Sat Pong
commune, Chhouk district, Kampot Province, 11.03.04

Participants: 39 persons
Q 1PTST
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QO 1 GTZ staff
O 1DOT
Q0 1 Commune chief
Q 3 Village committee
Q 1 Village chief
O 31 villagers ( 25 SRI and 6 non-SRI)
General problems in the village: No water source for irrigation, not enough animal

manure and some insects (header stem borer). In this village they grow rice only dur-
ing the wet season.

Introduction of SRI: In 2001 only 2 villagers started using SRI after they got some in-
formation from a student who finished university in Germany. He came to the village
to visit his relatives and explained the SRI technique to them. Later on they became
interested. During harvest time the neighbors saw that the yield was higher than with
normal practice and decided to try SRI as well. The following year more farmers used
SRI based on the results of these villagers. In 2002 CEDAC and GTZ staff came to
this village and conducted the training course on SRI theory and field demonstra-
tions. Most of the villagers have participated in the training on SRI since 2002. Addi-
tional information was provided to them through cross visits and training. SRI can be
applied in the dry season if they have enough water.

Rice varieties/other crops: Most of the farmers use local seeds and few farmers use
improved seed. They are not satisfied with the improved seed because the rice is
‘soft’. Most labor is required for fertilizer application, weeding and harvesting. No
other crops are grown in the village beside rice.

Farmer category: The villagers said that SRI is more suitable for the middle income
families because poor farmers who have only a small plot will lose everything when
they face a problem such as drought or disease.

Farmer associations: There are some organizations working in the village such as
IPM, CEDAC/GTZ, and health promoters. The farmers have organized an organic
rice association by themselves after they participated in the compost making training
course. Now all villagers prepare the compost at their respective homes. Some farm-
ers use green manure and cover crops. When they have a problem, they solve it
through the association, except for agriculture techniques when they call for help
from the DOT or GTZ staff. They are very satisfied with SRI and expect that in the fu-
ture more farmers will use SRI.

Labor: Labor decreased with SRI (less seedlings, faster transplanting). The time
gained is used for small businesses and compost saving.

Reasons of farmers not to apply SRI: Non-SRI farmers do not apply SRI because
they do not have draft animals, are scared of SRI technique and don't have enough
animal manure(not sufficient livestock).

Advantages of SRI are:

U need less seed compared to the normal practices.
O high yield
Q less time (only family labor required)
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Q less input (mineral fertilizers)
O easy uprooting and transplanting of seedlings

Disadvantages of SRl are:

Q Difficult the first time(they are scared to try because they fear crop failure) )

Q Conflict in some families

O More time for transplanting and weeding stage

U More time for land leveling

O Water management
Perception of DOT staff: SRI is very popular among the villagers (use less seed, less
labor, use of compost). Presently, most of the farmers don't use inorganic fertilizer.
About 157 farmers are members of the farmer organic rice association and this num-
ber is expected to increase in the future.

Comment from the Commune council member: He is very happy with SRI, 50 %
of the farmers in his village use SRI, he will support everything what farmers need.

He suggested that some seeds such as soybean and cover crop seeds may be pro-
vided to the farmers.

Stakeholder discussion: CEDAC/Prey Veng (17/03/04)
(Mr. Huor Sreng and Mr. Yem Soksophuos)

(1) General problems farmers are facing in the CEDAC target areas in Prey Veng
according to CEDAC staff:

O Flooding — happened for three consecutive years, 1999 — 2001,

Q Drought,
Q Lack of irrigation system,
U Pest problems — Brown leaf hopper and stem borer; pesticide use has now

become the norm in the area,

U

Rice production is low in terms of quality and quantity,

U

CEDAC used to provide seeds to farmers in Prey Veng after consecutive
flooding (1999/2001), but this practice is no longer in use by CEDAC.

(2) CEDAC staff has been trained since 1999 in SRI. The system was introduced
to farmers in Prey Veng in 2000 and 2001.

QO Identified interested farmers and invited them to attend an exchange visit to
see SRI applied in farmers’ fields.

O Group training took place later in order to remind them or to add additional
information than what they observed and learned from the exchange visit.

 CEDAC organized a field demonstration and/or a field day or a harvest day
so as to recall them the SRI principles.

O Follow-up activities.

(3) SRl is now being applied in Prey Veng and the number of farmers using SRI on
their paddy fields is about 1,000-1,200. However, around 233 farmers adopted
SRI in the CEDAC target areas, and 216 are key farmers who play an impor-
tant role in promoting the new technology to other farmers in the community.
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Remarkably, roughly 30-60% of the SRI principles were followed by the farm-
ers, depending on the weather and soil condition of the area (agro-ecosystem
of the paddy field). Generally the following principles were practiced by the
farmers in Prey Veng:

O Land preparation

U Seed selection

O Seedling selection

U Transplanting young seedlings and planting in row.

(4) SRI is suitable for all types of farmers (poor, middle income, and rich farmers),
and it depends on their usual cropping practices whether they strictly follow the
SR principles. SRI was introduced to farmers because of:

O Increased rice yield (at least two times compared to normal practice);

U Less seeds are required;

O No improved or even imported rice varieties are required to raise yields;
a

Reduction of external inputs like pesticides and chemical fertilizers by using
farm own resources like compost, green manures, cow manure, etc.;

U

Technology based on principles observed from nature;

U

Improves the soil condition in terms of natural protection and use of all exist-
ing resources.

O Helps to improve the habits of the farmers; helps to improve people's living
conditions in terms of food security.

(5) The main problems observed when applying SRI are crabs which can seriously
damage the young seedlings. CEDAC organized a meeting to discuss about
the problem. As a result, extracts from neem tree leaves and seeds were intro-
duced to farmers by CEDAC to protect the rice from crabs while pesticide use
was not recommended.

(6) When SRI was introduced, farmers were not very interested. They didn’t be-
lieve that by transplanting only 1-2 seedlings, yields can be increased. They
also found the practice too risky. However, 15 days after transplanting they saw
the positive effects and were satisfied with SRI.

Farmers now have a better understanding of SRI. They know that with SRI high
yields are possible and the soil condition improves through the use of compost and
other natural sources for fertilizing their rice crop which exist in their community. CE-
DAC has learned that SRI really contributes a lot to improving food security for rural
people. However, it requires more patience, and participating farmers must be those
who are interested and willing to do it as well as manage their farms well.

(7) Networking:

So far, CEDAC in Prey Veng established its network with certain organizations and
associations, specifically CARE, CO (Christian Outrage), CRS, GRET, Chitthor, GTZ,
VSF (Veterinaires Sans Frontieres), PADEK, etc. The network was established
through exchange visits, group training and workshops. The exchange visits were
made between provinces and also within project sites. Generally, most of the organi-
zations hired CEDAC staff to train farmers in their target areas.
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Open village discussion: Baphnom district, Prey Veng,
16.03.04

(27 farmers from two different villages, namely Angkahn and Trappings Sala villages
of Cheur Kach commune. Out of the amount, 8 are non-SRI, and 8 are key farmers)

(1) General problems in farming practice:

2)

3)

4

)

(6)

O Flooding (2000-2002)
O Drought

Q Pests (Brown Hopper)
O Lack of irrigation system

Besides rice, villagers can also grow other cash crops such as cucumber, cas-
sava, etc. but for family consumption only because of a lack of irrigation system
and poor soils .

SRl introduction in the villages

Q First introduction in 2001 by CEDAC through an exchange visit and training.
Training normally took place once a week.

Q Villagers felt reluctant to apply SRI, and were not very interested. Neighbors
of the first SRI farmers laughed at them when they saw them transplanting
one or two young seedlings.

O Now the villagers are happy with SRI and more farmers will apply it in the
next season.

O Suitable technology for farmers, specifically for those who own small plot of
land.

The most helpful and easy tools for farmers to get to understand the SRI:

O Exchange visit — they can see the real practice, experiences and production
of rice by applying SRI technology.

Q Training — they get more theoretical background about SRI.
U Field demonstration.

Farmers’ point of view on the SRI:

O Suitable and easy technology.

Q Just plant only one or two seedlings per hill and easy for weeding and water
management.

O More labor is needed during the transplanting and weeding stages com-
pared to the normal practice.

O Only compost is used.
O Less seeds are used compared to normal practice.

Gender contribution: There is no change in responsibilities for different rice
management practices after the introduction of SRI, however female labor is
required mainly for sowing, uprooting and transplanting of rice seedlings.
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(7) Generally the yield for SRI Rice is higher than the normal one. It can be 2-3
times, and before the improved variety was used, but at the moment local vari-
ety is strongly encouraged by the project staff, and it is also more resistant to
the pest.

(8) The rice generally start planting in June until January, and also the period is
dependent on the type of rice — long-term rice, middle-term rice and short-term
rice.

(9) Advantages and disadvantages of SRI
Advantages:

High yield.

Suitable for small lot of land.

Less seed is needed.

No external input like chemical fertilizers or pesticides.

0O 00000

Used existing natural resources such as compost, green manure, cow ma-
nure.

Disadvantages:
More technology

More labor

0O 0 0 O

More times
Q Less and tough straw for cow

(10) Villagers were not so sure about the number of farmers who will apply SRI in
the next season because there were only 28 out of 180 households in the two
villages who adopted SRI last season.

(11) SRI can also be applied in the dry season, but at the moment it is not possible
due to a lack of irrigation system. Villagers now understand more about SRI
and they are satisfied with it.

The reasons why some farmers (non-SRI farmers) did not follow the SRI principles
are:

U They do not have enough labor
O They just learned from their neighbors
O Not enough draft power such as cows.

Stakeholder discussion with PADEK, Prey Veng Province

Background and staff:

O PADEK: Partnership for Development in Kampuchea, founded in 1986 by a
Group of different OXfams to coordinate their efforts in Cambodia;

Q 6 staff members comprising the following areas: rural economy, agriculture,
veterinary, fishery, self-help groups, water

Q internationally founded, follows an integrated community approach
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In 2002 staff was trained in SRI by PRASAC and CEDAC. Afterwards, expert farmers
(= key farmers) were trained in SRI. If interested, the expert farmers were exposed to
SRI by exchange visits/cross visits to SRI farmers of CEDAC/PRASAC (60-70% of
the expert farmers). Usually, two expert farmers (one male, one female) work in each
target village.

Criteria for expert farmers:
Q interested
O educated (literate)
O accepted in the village
Q active in farming, full time farmer
U not discriminating others

Expert farmers are mainly rich and middle income farmers (20% rich, 70% middle in-
come, 10% poor). According to the staff, poor farmers are difficult to work with: they
are less educated, do not listen to advice. Exchange visits are thought to be very im-
portant for poor farmers.

So far most SRI farmers apply the following SRI components:
O land preparation,
Q the use of young seedlings,
O transplanting of two seedlings,
O wider planting distance (25-30 cm),
O and the use of compost instead of mineral fertilizers.

The main problems farmers are facing, which also affect the application of SRI, are
flooding and drought.

Advantages as seen by project staff:
O higher yields
U less seeds required
U reduced fertilizer inputs
O saving time during uprooting
Problems of farmers using SRI identified by staff:

O SRI bears higher risks for the farmers. Consequently, they apply it only on
parts of their farm land. While drought affects SRI and conventional practices
in the same way, flooding affects SRI more severely;

U

Not enough time for weeding: Some farmers work as laborers, driver of mo-
torbike taxis;

Not possible if not enough water;
Less resistant to drought;
Less tolerant to flooding;

O 0000

SR is less useful on infertile soil
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Statements on yield increases depending on the soil conditions could not be made
because there are many influencing factors. The collection of yield data is based on
questionnaires. Nearby plots of the same farmer are usually chosen as control plots.

The opinion on the quantity of farm animals needed is mixed. While some of the staff
believes that the quantity is sufficient for compost preparation, others believe it is not.
There is the opinion, that the lacking quantity of manure can be compensated by
adding plant material.
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SRI survey 2004

sy REimas/Enumerator: iteminimug/Date:

ienE/Code number: ndniuina/Key farmer: [] ws g mwlyes [] 19/no

1. tAeEfifitiyRespondent’s name

nmnyFarmer e/ Given name My agu/Surname

2. ighanfitel/Location

iegi/Province [/ District wi/Commune 58/Village

English

Khmer

3. nﬁmsg‘:tmiUﬁf’iﬁﬁ?ﬁilCharacteristics of the houehold

RIS [ | A8 mw | mirgi Educa- HHOUANAN nANgMANINGNY
Name H/H | Sex | Age tion years attending school|Involved in farming

o ifun{pimipyitmefg)munytie?/How much rice does your family (household) need every
month? kg
o ifgnthwmBnispumRniguGtaythiy2/Are you registered as an organic rice farmer? []

mgymwlyes....[ ]ig/no

o ifigAthwmtnumAYREGHIy2/Are you member of a (farmer association)? [_] ws ywe/yes....[ ]is.

HAGWIE/NO
[wisitns, aggume;/If yes, please specify:
o iHgnMsistantiEiguimsme/What is the total farm size you own? are
o inddntiEiguiap/Wet season rice: i /are
o indantiGiguEiwDry season rice: i /are

o ifignnstuBuiguis?/Do you rent additional land? [] ws. gaw/Yes....[lis. utigmwig/No
o g, iimsdiiimemi?/If yes, what is the size of the rented land? are

o ibgw. iEmnfusinaianmisuunsgeisse/If yes, what is the tenancy arrangement for rent-
ing the land?
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= ﬁ?m@mmﬁjtﬂFixed rent: Riel, stusinuna/Renting period:
» [ wyeafisniiunsiasa/Share cropping:

o wpgan/condition: [] omnmisdisisa/One third for land owner
[] 1191875 /Others:

=[] mjngiw/Others:

o ifgnmstuimnuRyuigEERtimitigie?/Do you hire casual labor?
[ we. ga/Yes....[Jis. négmig/No

mrgme/Activity gafnivfnthig/Man-days finsisAmiunmny(iju)/Riel/man-
day

[usnEg/Sources of income

wansga/Sources of income ie/season

4. inuansuAMAaIn .16 84 MINIIORNLISRI training and extension
o iinpnmSiBumOEULisHY inuansunmaugn SRI 18iyis? /Have you attended a training on SRI?
o [wslyes [ig/no

o iUma. ingmiam?/If yes, who was organizing the training?

o {uiisms, imshinwam?/if yes, when have you attended the training?
(Month/year)

o Who was facilitating the training? samthamedieiuRMIRUTANSTAMNA?
=[] yndnnyli /Project staff [] nddrsuiina /Farmer promoter / key farmer

o ifignmUsMIIisUeE?/How often have you attended a training?
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. iﬁﬁﬁmm'fjﬁiﬁﬁngSﬁ%nmtmzfﬁﬁmn? /How satisfied were you with the training?

o [ nmisghyVery satisfied

o [ wmEs/Satisfied

o [ wysvIndifferent

o [ 8sinmEg/Unsatisfied

o [ BenmEnthgiivVery unsatisfied

o (wiisBmnmEs. wuuanA/If unsatisfied, please specify:

pasmumind U6 sSmuminigmanisugnngs) 8 guamigugnnswrsnsgigms?/Which SRI practices do
ou remember and which of those did you implement in the field?

mingin U600 / SRI practices mumisY | msngin/

remembers [applied
meiugwmnin/Reduced rice seed L u
mitijusgwainmu/Seed bed preparation [
mingnuig/Flat rice field (leveling if necessary) L] L]
mnhwiiingsdamuamizaithe 84 mswemnny/Select only vigorous seedlings for L] L]
transplanting
wiis o ¥ b jesinmuntswgy Transplanting of 1-2 seedlings per hill O u
witnpsdamuiguisigumsmwisthioig/ Transplanting young seedlings (<15 L] L]
days)

[] [

iLﬁItﬁ ‘mmeﬁﬁmﬁmﬁﬂjuﬁﬁjSiﬁiiﬂﬁuﬂjmFljﬁj{ii"lﬁjuﬁﬁﬁﬁjﬂmm"’]tﬁ[,ﬁﬁ[lﬁﬁjﬁ 84 ﬁjiﬂﬁﬁ@/

Short time gap between careful uprootlng seedlings from the nursery ‘and
transplanting (same day)

withgi/Planting in rows

rtsigen bE-#o/Wider spacing (25 — 50 cm)

tiinA/Shallow planting

UG By Wyt oo inu s {wY/Flood and dry the field for alternative pe-
riods

misdmaieglisidamAmudyh 8 ifimwnei§sewEarly and frequent weeding

OO OoOo g
OO O0ogod

uifsfmiputihwhAtiaing 84 miygwmanimatas/Add nutrients to the soil,
preferably in organic form; Reduce chemical fertilizer inputs

o ifmgunnSBAIBMYERORNw U sEnyIeunpiensninuEnEeis u.l.w ig2/Did your extension
worker/program officer/farmer promoter visit you when you implemented SRI practices?
o [wslYes []ig/no
o [UisiTms. t'ﬁmsﬁgmﬁh?/if yes, how frequently does he visit you? times per
season

o R{EHoRNWMEINENWYNN U fwogjiigiviminigutngmainuitugnagit SRI/Could the extension
worker solve/explain any of the problems you were facing by implementing SRI?

o [Jws. wsgitnai/Yes, all []ws. msywigs/Partly....[ ]msHsiinai/No, none of them
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o iR[UANNEMsN{MY. ywamiBuERwHmswtiiadnoEn?/Which source of information was the
most beneficial for you?
o [ igungsunmay/Training
o [ ijwuinayField demonstration
o [ swysfw/Cross visit
o [ swsfuthwsgspinu/Individual visit by extension/project worker
o [ il sayymiininy/Leafletmagazine
o [ nwnmjonpw/Farmer promoter/key farmer
o [ swyshvhwninnggngis/individually from another farmer

o ?ifignmUIRERIEMURMNnuAM? /Since when are you practicing
SRI

. mirgigmipiELdamfgiRice management practices

. t%aﬁtﬁﬁmtmmmm U uhtwisi? Are you broadcasting the seeds or are you transplanting seedlings?

o musant/Normal practice: [] av/broadcasting [] wst/Transplanting

o wwuiw/SRIpractice: [ {nw/broadcasting [ wivTransplanting
. z'ﬁsjﬁtLﬁLmﬁ'an'jgﬁﬁgIS?/How much seed do you use in your practices?

o mugani/Normal practice: Kg

o tyu.i.a/SRI practice: Kg

o ifignwuRimuusiBuguswiye/How many seedlings per hill do you transplant?

o musganit/Normal practice:
o u.i.w/SRI

o ifmdumuisimuwinsnuitugninwnigisl 2/How old are the seedlings when you transplant them?

o muéant/Normal practice: days

o U.i8/SRI : days
o ingmRaiaiamuivuamaintagy 2/How do you select the seedlings for transplanting?

o wmusant/Normal prac-
tice:
o u.in/SRI

o ifignwBAMuRNTiNGMS 2/How deep do you plant the seedlings?

o musant/Normal practice: cm

o u.i/SRI: cm

=

o ifnnmusINnYEwWisiHuRtEnwIgs 2/What is the planting distance?

o musanit/Normal practice:
o u.i.a/SRI
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e 1 &~ ®_ 11 1 jWhatis the ptarting amangeiient? ¥ &, w1 w_ 0§ 2

a

o wmugand/Normal Practice: [ ]muuysm/At random [% VInrowss

o ulw/SRI: (& 1 w/Atrandons 1] VInrows:
ToeT oW, f1 LU HwT ws i 0wy g /howlong doesiit takesbetwieens 0~
uprooting young seedlings in the nursery and transplanting them in the field?

o musani/Normal practice: 8 16" . /Min/Boursidaygs . i ©_

o uiw/SRI: @G, 181,13 /Min/hours/days

iRenmsiinamisiinainmgnag 2/What is the water level during transplanting?

o # 1 u/Normabpractice: nguipps/flooded ] { & 1 8% fustmpigt[ ] w” o w
o u.iw/SRI: n g _/foodedf J{ (v 1 8% fustmoist( ] w® 1 ai @

-

I L e e G R
How do you manage the water supply during the vegetative stage?
o muéand/Normal practice: [ ] ngsijwthiysyPermanently flooded
[(lo s, 7 w i { wAtternatingrflgpdingidryings
o uiw/SRI [] ngsifuthiusyPermanently flooded

-
o

1 W

[do s, 7 w i { w/Alternatingifigoding/drying 1 # 1 w &
o ifnmwamizwyndmaiegic T w1 % /When and howidotyou wead?s . § 2

o muséanit/Normal practice:

Than( 2° ann fGrowth s § 1 Tivmn 3| Hiw pugwye
Method stage Quantity Cost/unit
o u.in/SRI:
Twanw/Method g7 an1 fCrowth i fimnd/Quantitys| & 0§ W oA B
stage /Cost/unit

o ilnnDMaTtgsEEslitlanggizHow do you fertilize your rice crop?

o muséanit.Normal practice:

[utAg 27 o fGrowth w Ji diwian Quan-s| #iw pugwye
Type stage (DAT) tity Cost/unit
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o

1.5.00/SRI:

uisig
Type

a1 fGrowth Ji giwinn Quan-s

stage (DAT)

tity

801 WA
Cost/unit

T 0 H iy

e

8 %

[1s 1 @&/¥esi. [ big/No

15w8 wuuemiif yes, please specify

t/Do youthauesanimals forimanure gradustion?s i 3

UIASHIE
Type of animals

BN
Quantity

SnynwwsandiEfug . ifisiubigy/Manure used for
compost/ direct application in rice fields

[I1s 1 w AYes f{_his/Mo

[1s 1 w AYes f{i_his/o

[Is 1 w AYes f{_his/o

[1s 1 w AYes {i_his/o

ifgnin _un gs 1w § Mihat are youwfoing with the rice straw?

L] smiwmmnsif/left in the field

for compost

[] gsnsigga/burned in the field

field and not

[ ] jethers:

[] wywsmitiva/removed from the field and used

L] (wymsncdndi{bmeaiiioigis/removed from the

further utilized

8 W W 1 w81 Doywtrussipesticides/fungicides?

musgani/Normal practice:

~

[Uing W mm B 1 |W %S 0001 oA

Type Target Quantity Cost/unit
u.i.0/SRI:

[IiAs [ g fm w i | Ggs 8001 oA

Type Target Quantity Cost/unit
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6. nuGsMaismIngis u.i,a/lmpact of SRI practices

e ®H L ®, I A1 oA’

W 1 Labordemand for ricé prodactions 1w § w6 8

ana -’

§ifiie /Plot size:

muu.in 8g) /8RI (now)

M wg ‘'an v "fNommal prac-
tice (before)

i wActivity 0

AafnRE R EanT
(1uw)

family labor
(hours x persons)

ftsnungitut
(s6w)

hired labor
(hours x persons)

Rafnmny R Ean:
(16w)

family labor
(hours x persons)

fintsnmungitut
(1)

hired labor
(hours x persons

1juBi e 84 hrwsiamy/ Land and seedbed
preparation

1 1 8 8 & /lproatingand iy
transplanting

mis  meifyeetling

i1 1 [ /éVatér management

mitntigliguiiminst/ Transport of min-

eral fertilizer/compost/animal manure
and application

1ijusfigd/Compost preparation

i1 1 { &, /RestConfiol & j n &

mitugtw Harvest

i1 1 {Threshingi u s

mitnRms/Transport

o M BN wu I8 _widifu § iffm s i W ey @ s) Waiablercostsifortanid prepa-

ration and treshing (use of machines not owned by the farmer):

o u.in/SRI:

o mimAMwuigEIvijusify/land preparation:

e fi

o muéany/normal practice:

o misnMwuiguubijusifw/land preparation:

e fi

i tthteshing:i © s

i t/thteshing:i © s

Riel

Riel

Riel

Riel

o muifminsansdngiwpyd (us Buipnw) m s #Estimate younrice yields before and after

applying SRI:
uigfiga/ Technology ow/Variety M year T8 2 e megwm "1l /
Area (are) Yield (basket/plot)
v, 8 1 n/Beforg, v U . i f)
SRI
i 6 uAfterSRI (u . § &
i o uAfterSRM |u . § &
i 6 uwAfterSRI (v . § &
i o uAfterSRM |u . § &

L

1)
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e, W H_, A1 WH_, 1 [ %7 Oy s waiw tivpnd m/Estimate yourplat Sizes wsdnm Ty §

and distances from the homestead and rice yield following SRI/normal practices?

UGG "Muy.ia 8 mudany | Ginwhinesiipe o ion BTN anamo o
Technology (SRI/ normal Distance from Variety Area (are) Soil qualit
farmer’s practice) homestead (m) q y
e 16 T, 8 w8, 1s8idws., ns wi{Uu U1 M
On how many are do you intend to use SRI the next season? are

. ﬁgimﬁsﬁfﬁﬁﬁmtﬁ;i’/Self sufficiency of rice production
o wsulm" mudant” /Before SRI (normal practice)
Ol s d@on wpe w,§ W . /Symplas @ rog;n 8
L] mopnésdnt{gani/just enough to feed my family
[l s {Notemough; 1 s’
= y~ 8 | #u/Notgelfisuffieiéntforsi 1 © = $e/months

o u.in/With SRI

Ol s @ wpe w,i Wans, iijmedsssgre/Surplus in rice; if applicable how much

surplus:

kglyear
[] popnésint{gani/Just enough to feed my family

[ls® s { & u'{ & 1 /Notenough;, | & I T T B

v o o

= - 8 { & v /Notiself sufficientfon_u 'y~ je/ngonths g

CER

N

o mumutinnivmE o ntminiigednni pyimuu.i.w/Gender distribution of activities in rice cultivation

(SR plots):
A © /Activity 0 u.i.0/SRI musant.Normal practice
Female | Male | Children | Female | Male |Children
W e i W e |
migi/Ploughing O O ] ] O] L]
mingnud /Leveling ] ] L] [] [ L]
miiGryyEstablish drainage channel ] ] ] L] [] L]
AT w1 U /SQwing ricesseediin nurs- «tﬁﬁlz‘ V| W H H ] H
ery
miﬁgﬁ/Transplanting ] L] L] L] [] []

el

)

WS

ﬁs
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oA /Activity 0 u.i.0/SRI musantd.Normal practice
Female | Male | Children | Female | Male |Children
W me | L Gl
min  mnafVeetling ] ] L] []
m 1 s 8 fu/Applicatiomof mirerah 0 0 0 0 0
fertilizer/compost/animal manure
i1 1 1 1/Compostprepamtion i~ u |  [d_| [ ] ] ] ]
i1 [ /Waterjmanagesent fi ] ] ] ] L] ]
ﬁ"IiIL/ﬁQLﬁWﬁj'E’a1°n||{i5-| 0 0 0 0 0
Application of pesticides/pest control
migmsa/Harvesting [ [ [ L] [ [
imtug/Threshing ] ] ] ] O] ]
27  #Trdnspart, s ] ] ] ] ] ]
7. I BHIUAIRRISIY.{, a/Farmer’s perception on SRI
Activity @ i w_ & 1 0 Disagree |Indifferent | Agree nri-
Hennmn Hagm
° bl
v, i w % /BRbincreases rice ygdds.w | o i ] ] ]
. d w 1 {SRITequires l6ss seadsifor plantings '8 1 ° ] ] ]
.. mivgwmIsamwennprgsth Wit 1 87, 8 1/ BRImequires "fiu 1|j'imjw 0 0
less external inputs (mineral fertilizer, pesticides, herbicides).
VR wo{ &, ASRInequires'more fabor.it 0 W [ Y (@™ g O L]
v, i U oM ww 8 v/ 8RIincraases weed prob "L{ﬂtsljatijlj O O
lems.
. WU EmmsuMangEs i 54 tHigjts /SRI increases the pressure 0 0 0
of pests and diseases.
m onwy . i Bowo8 M IpluhimsRaTh i EEe e U T Wy
i 1 1 SRhincreasas theirisk of crop failure due to flooding or [ [ [
drought.
11 8 @ Bw AN U 97 b iRvmBahimurpkugiamensilanyg
Transplanting one/two young seedlings bears more risk of crop [l [ [
failure.
m agnw AN v oifiwe m wih wis JTemprooltheseed- iy 18
lings in the nursery and transplant them without delay is feasible [ [ [
for me.
gmutithgihusinm e/l can easily manage to plant seedlings in ] [] []
rows.
mIATENGHMY U.l.0 (191:88H U #HGR) inw{wwRngg /The water
management under SRI (alternating flooding and drying) is feasi- [ [ [
ble for me.
u..00 fwuiistnsfitit/ The soil quality improves when applying 7 0 0
SRI
i 0wt i owa w1 1 u/Thetime requirentent farcom-ss| "W~ |# s 1| w_[0 w

18
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post making is feasible for me.

Indifferent

Activity @ i §_ & 1 0 Disagree Agree ifi-
Bennmn Bagm
° Mo
msianynws 8 NHdupimanoidmaidtan / Enough animal ma- 7 0
nure and compost is available to fertilize my rice crop.
u.1.00 UifisSgnnidnoiimigtgan: n n

SRI has increased my self sufficiency in rice

g, i oo 1 1/ 8Risistalso suitabte fpr a1
poor farmers.

Ulo§,

m“lj Wl

i"El'ﬁ

8. Cross-check questions

e t [ AT MWt N WES, i &

your rice yield after using SRI components compared to before (normal practice)?

(] sfisgis /Much higher
(]s &~
] gﬁﬁqs /The same as before
[] fumuug/A little less

L&

g /Aslitdle highes u g _ %

u

whiy  /MuyBh less

e it 1 8,18 1 umn m/Araiyou overall satisfiecswith SRI? [] ws. inmEsi/Yes....[] 18/No

o iTIMEE. iHHWethanEsfiRswuainne/If yes, why don’t you apply it on all of your fields?

e 1 - w_ ~

& SRsndmag, v.i.2/Whichiare the major problemstdifficulties for using SRI?

fi

U . wisigsEniiisiuhyennEmedngee cHov is U w0 H

f
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Terms of Reference:

Assessment of dissemination and benefit of System of
Rice Intensification in Cambodia

1 Background

Rice is the main staple food and rice farming provides income and employment op-
portunity for around 65% of Cambodia's population®. Officially, the national average
yield of rice is estimated to be between 1.65 and 1.80 tons per hectare in the wet
season (MAFF 1995-2000, and FAO/WFP 1999). This is relatively low compared
with other countries in the region.

Improvement of rice productivity is one of the main objectives of any agriculture
and rural development program in Cambodia. In the last decades the Royal Gov-
ernment of Cambodia, NGOs and I0s have implemented agriculture productivity im-
provement programs with different approaches and strategies to increase rice yields
of small farmers, which are expected to improve food security, increase rural in-
comes, and reduce the vulnerability of rural households. Fertilizer split application
and the introduction of improved high-yielding varieties, as well as integrated pest
management (IPM), were promoted on a large scale. However, the environmental
sustainability and the economic viabilities of high input approaches for poor farmers
are still questionable, especially taking into consideration that the production system
has not yet been able to increase the yield beyond the 2 tons per ha mark.

The System of Rice Intensification (SRI) was originally developed in Mada-
gascar. It has been shown to be a set of sustainable rice farming technologies that
can help small farmers to increase significantly their rice yields up to 7 tons and more
per hectares without depending on hybrid seeds, chemical fertilizers and pesticides.
Although some of the techniques and principles of SRI have been already known to
Cambodian farmers, there were no experiences in growing rice by systematically
combining or integrating the crop cultivation techniques described with SRI. It is im-
portant, that SRI is to be seen as a set of low input technologies, which can be flexi-
bly applied, rather than as one technology package.

Since 2000 with the assistance of CEDAC, Oxfam GB and Oxfam America,
GTZ-RDP in Kampot and Kampong Thom, PRASAC in Kampong Chhnang, Takeo,
Kampong Speu, Prey Veng and Svay Rieng Provinces, and several NGOs (Aphiwat
Satrey, RDA, Krom Aphiwat Phum, CCK, Chethor, NAS) have implemented the SRI
approach on a pilot level to investigate how these techniques work under different
agro-climatic and soil conditions as well as to further develop SRI methods in the
Cambodian context. In 2002, approximately 2600 farmers were working with SRI
elements on various scales. In 2003, an estimated 10,000 farmers were using ele-
ments of SRI methods.

' About 85% of Cambodia's 12 million people live in rural areas, and about two-thirds of this ru-

ral population depend mainly on rice farming.
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First results of the pilots with SRI have shown it to be a promising approach to-
ward environmental-friendly intensification of rice production in Cambodia, which
may be a valuable alternative for small farmers with limited land endowment and little
capital to invest in agricultural inputs. In comparison with conventional practices, the
average yield with SRI methods is about 150% higher, since the average yield that
farmers have been getting with conventional practices is less than 2 tons per ha?.
However the specific enabling and constraining factors for achieving these impacts,
the economic net returns, and the feasibility of implementing this strategy for poor
farmers on a broad scale in order to reduce household vulnerabilities and increasing
food security are not well known. Although piloting SRI elements have been sup-
ported by relevant line ministries at the provincial level, at national level the approach
is little known and has not found its way into policy documents and strategies.

In order to facilitate the systematic analysis of experiences with SRI in Cambo-
dia, GTZ/FSNPSP in cooperation with CEDAC and GTZ/RDP is organizing a consul-
tancy mission in early 2004. The Council of Agriculture and Rural Development
(CARD), a coordination structure for agriculture and rural development in Cambodia
within the Council of Ministers, has welcomed this evaluation research and is inter-
ested to discuss the outcome of the mission within the National Food Security Forum
(FSF) that is organized through CARD. The FSF will be briefed on SRI prior to the
evaluation through a presentation (by CEDAC) during its meeting in February 2004.
The findings should also find their way into discussions at MAFF, CARDI and MRD
respectively.

1 Overall objective of the study

U The potential of SRI methods are systematically assessed and ana-
lyzed with regard to the economic and social feasibility as a sustain-
able strategy for poverty reduction among rural Cambodian farming
households.

O Policy and decision makers at national level are aware of the potential
of the SRI approach for poverty reduction of rural Cambodian farmers,
and the SRI approach is adequately reflected in respective national
strategies, as well as scaling up strategies for widespread implementa-
tion.

2 Specific objectives and method of the study
U Experiences/documents with SRI in the sub-region are reviewed,;

O An inventory with regard to SRI practices in Cambodia, analyzing success
and failure in implementing SRI with special consideration of socio-
economic and agro-geological factors is available;

2 CEDAC, Report on Farmer Experimentation with System of Rice Intensification (SRI): Results
in Wet Season 2000.
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O The socio-economic feasibility/viability for implementing SRI elements in
Cambodian context for different types of farm households is assessed;

0 Recommendations on the suitability of different SRI elements considering its
impacts on rural livelihoods and improved food security are analyzed;

0 Recommendations on the feasibility of SRI elements under different agro-
ecological conditions (soils, climate, etc.) are available;

O "Best practices and lessons learned" with regard to disseminating SRI con-
cepts to the stakeholders at the national level, as well as to farmers, are
analyzed.

Tasks of the consultant

O Contact relevant international and in-country agencies involved in SRI and
review/ inventorize existing guidelines, research, documents and quantita-
tive data (secondary data).

U Develop primary data collection instruments for an SRI. adoptation/impact
study, conduct interviews and group discussion with SRI-farmers and non-
SRI-farmers in 5 Provinces, Kandal (CEDAC and OXFAM Internatinal),
Kampot and Kampong Thom (GTZ-RDP), Prey Veng and Takeo (CEDAC,
PRASAC and PADEK), with particular focus on why the farmers are apply-
ing SRI elements and from where they received the information on it.

U Develop and elaborate survey design and sampling frame in coordination
with partners (CEDAC, GTZ/RDP, PADEK, GTZ/FSNPSP).

U Analyze the data with regard to enabling and constraining factors (eco-
nomic, social as well as management aspects of rice cultivation in Cambo-
dia context e.g. labor requirements, farm and water management etc.).

U Carry out gross-margin calculations for different types of farm households
(resource endowments) and soil types, and assess the role (contributions)
of SRI elements on rural livelihoods and food security.

O Propose dissemination strategies for SRI elements with special reference to
extension systems and diversification potentials of farming systems.

O Provide recommendations on how to improve the SRI approach, its strate-
gies and management in a sustainable manner including a suggestion on
how to better coordinate, monitor and evaluate SRIl-activities in Cambodia.

U Based on the outcome of the study, provide recommendations on the inte-
gration of SRI approach into national agricultural development strategies.

O Present and discuss conclusions and recommendations of the study during
national workshop on SRI in Cambodia later in 2004.

U Prepare a consolidated report on the findings and recommendations
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These tasks are to be carried out in close collaboration with GTZ (FSNPSP, RDP-
Kampot and Kampong Thom), MAFF, CARD and CEDAC, Oxfam International and
other stakeholders of the advisory taskforce.

2 Expected outputs/products of the consultancy

U A summary draft of the findings and recommendations and a visualized
presentation for the national workshop on SRI.

O Facilitation of a debriefing workshop conducted at national level with CARD,
GTZ, MAFF, CEDAC, OXFAM International and other stakeholders at the
end of the consultancy.

O A consolidated report on the findings (SRI impact assessment) and recom-
mendations on further dissemination of SRI at macro, meso and micro lev-
els, taking into account the discussions during the national workshop

3 Consultancy Mission
A team of consultants will carry out the consultancy mission.

The consultancy team consists of one international expert and two local co-
consultants including 6 enumerators for primary data collection.

4 Reporting

A final report including the documentations of the national workshop has to be sub-
mitted to GTZ/FSNPSP and GTZ/RDP latest one week after end of the consultancy
mission in hard and soft copy.

The consultant team has to report regularly the progress of the research to the
taskforce® to supervise the research.

5 Timelines

The consultancy period is totally 8 weeks (Total 55 working days including days for
traveling from and to Germany), beginning on 21% of February 2004 and finished on
17" of April 2004.

® Composition: Mr. Edwin de Korte (GTZ-RDP Kampot),Mr. Georg Deichert (GTZ/RDP-Kampot),
Mr. Peter Kaufmann and Mr.Vann Kiet (GTZ-FSNPSP), Mr. Sem Rithyvuth (GTZ/RDP-
Kthom), Mr. Yang Saing Koma (CEDAC), Luy Pisey Rith (PADEK), Huot Chhun (OXFAM
GB), Mr. Rath Virak (CARD), Mr. Kean Sophea (SPFS-FAQO), Mr. Mak Soeun (WIN-FAQO) and
CARDI. GTZ-FSNPSP is coordinator body of the taskforce.
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