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RAINFED AGRICULTURE

OFFicE OF thE SEcREtARy
 Elliptical Road, Diliman 1100

Quezon city, Philippines

M E S S A G E

My warmest greetings to all the officials and employees of the Bureau of Agricultural Research, the High 
Value Crops Development Program (HVCDP) and  the International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT), for your collective effort in coming up with this program document on Philippine 
Rainfed Agriculture Research, Development and Extension Program (PhiRARDEP).

Underutilized lands and unrealized yield potential are among the reasons we cannot sufficiently fill the 
country’s rice requirement. We see the advantages of having sufficient irrigation in terms of additional 
yield and production. It is not mind boggling that our neighboring countries such as Thailand and Vietnam 
have been able to export rice, as against the Philippines being one of the biggest importers of the staple.    

If we look closely, Thailand has 10 million hectares of irrigated land for rice cultivation; Vietnam has 
seven million, while the Philippines only has four million hectares. Plus, two thirds of our country is 
mountainous, the reason we have to impound water, making irrigation expensive. 

Considering our population increases by roughly two million annually, it is imperative that we make the 
most of what we have now, than wait for irrigation facilities to be repaired or established.      

Hence, this guide will be helpful in planning and carrying out the necessary research, development and 
extension activities to fully utilize rainfed agricultural lands. We enjoin researchers, scientists, policy 
makers and planners and program implementers to refer to this guide in order for us to ascertain that our 
efforts are coordinated and complementary towards a common objective.

Sa ating pagtutulungan at matibay na ugnayan, magkakaroon ng sapat na pagkain at maunlad na buhay 
ang ating mga magsasaka at mangingisda. 

Mabuhay! 
     

PROCESO J. ALCALA
Secretary 
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M E S S A G E

We earnestly welcome this collaboration between the Bureau of Agricultural Research, DA-High-Value 
Crops Development Program, and ICRISAT! This RDE program on Rainfed Agriculture is commendable as it 
initiates taking the right direction towards a holistic approach in identifying solutions to support sustainable 
agriculture through rainfed farming system, watershed management, policy research, and capacity building.

Given that agriculture in our country is predominantly rainfed, covering three-fourths of the 10 million 
hectare total cultivated area while contributing a meager 40% on total food production, this RDE program 
could just be the key to unleash its potentials. This will mean more investments, community participation 
and better social services in the long run.

The looming water scarcity and climate change are added pressures to rainfed areas and its inhabitants. 
As such, serious effort by stakeholders in agriculture especially researchers, scientists, extension workers, 
decision-makers and policymakers is required to ease the vulnerability of the country and enhance our 
resource use efficiency. May this reference material therefore, guide us to face the multiple challenges 
facing the goal of the country to attain food self-sufficiency and ensure food security.

Finally, I enjoin all those involved in this partnership to ascertain that we deliver solutions to our rainfed 
farmers’ fields in the next three years and beyond.

DR. SEGFREDO R. SERRANO
      Undersecretary for Policy, 

Planning, Research and Regulation
 

OFFicE OF thE SEcREtARy
 Elliptical Road, Diliman 1100

Quezon city, Philippines
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RAINFED AGRICULTURE

M E S S A G E

More than nine million hectares of the country’s agricultural land are by definition, 
rainfed. This vast resource produces more than 63% of the total gross value output of 
agriculture. It also produces almost all of the exports that we make every year.

The threats of climate change are upon us and the challenge to conserve, manage and 
improve our agricultural resources to sustain the society is foremost in our efforts. The 
future generation’s survival and even prosperity will lean heavily on how we are going 
to make use of this very important resource.

This guidebook is very important in documenting our understanding and crafting 
directions in the utilization of our rainfed areas. The farming systems and practices 
developed also provide the platform for developing farming systems and practices of 
the future. Thus, the information contained herein will be among the tools to adapt and 
mitigate the weather-related risks arising from climate change.

We are not helpless! This guidebook is among the various resources we are collectively 
developing as part of our tools for the security and prosperity of our future. 

Mabuhay!

JOEL S. RUDINAS
Undersecretary

Republic of the Philippines 
Department of Agriculture

BuREAu OF AgRicultuRAl RESEARch 
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Republic of the Philippines 
Department of Agriculture

BuREAu OF AgRicultuRAl RESEARch 

M E S S A G E

Rainfed agriculture substantially contributes to food production in the Philippines. Hence, it is imperative 
that we harness the potential of our rainfed areas, as this is also the home of most of our marginally poor 
farmers. For a long time, it has remained underdeveloped, taking the backseat as most of government 
interventions and investments were channeled to favorable lowland areas in our pursuit to increase food 
production.

The development of rainfed agriculture should be sustainable to our farmers as well as the environment 
through the use of proper technologies in farming systems and water conservation. Development should be 
anchored on technologies that reduce poverty and empower the rural folk.

In this light, I would like to congratulate the Bureau of Agricultural Research together with the International 
Crops Research Institute for the Semi-Arid Tropics (ICRISAT) for coming up with the Philippine Rainfed 
Agriculture Research, Development and Extension Program (PhiRARDEP) as a unified program that 
addresses the initiative to develop rainfed agriculture. This would serve as a blueprint in channeling RDE 
investments in rural areas not only of BAR but the Department in general.

With the PhiRARDEP, we have addressed the emerging concerns of rainfed areas especially the perils 
of climate change and increasing demand for food. Consequently, we have also addressed farmer 
empowerment and rural poverty.

DANTE S. DELIMA
Asst. Director, Bureau of Plant Industry

National Coordinator of High Value Commercial Crops
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RAINFED AGRICULTURE

M E S S A G E

Long neglected in the past, rainfed agriculture research is now getting a big boost in the Philippines with the creation of the 
Philippine Rainfed Agriculture Research, Development and Extension Program (PhiRARDEP). We at ICRISAT are pleased and 
honored to be a part of this important undertaking as a collaborating agency of the Department of Agriculture - Bureau 
of Agricultural Research (DA-BAR) and in partnership with the DA High Value Crop Development Program. We believe 
that pursuing an integrated and unified Research, Development and Extension (RDE) approach on rainfed agriculture 
will strengthen and invigorate the existing rainfed farming systems and practices in the country as a proactive way to 
mitigating drought, land degradation and other risks arising from climate change. We are also confident that PhiRARDEP will 
significantly contribute to poverty alleviation and social empowerment through sustained and improved livelihoods brought 
about by a stable and secured supply of suitable crops/commodities in Philippine rainfed areas.

Limitless opportunities exist in unlocking the vast potential of rainfed agriculture in achieving food security and reducing poverty 
particularly in the developing world. AT ICRISAT, our approach is to explore this potential along a new paradigm of sustainable 
intensification through integrated management of water, land and other resources at watershed scale. Integrated watershed 
management is important in rainfed agriculture as it enhances water and other resource-use efficiency in order to reduce poverty 
through increased agricultural production.

As it is becoming evident, the era of specialized component expertise in addressing the complex and interlinked issues of 
food security, poverty reduction, sustainable development and protection of the environment is over. What we need now 
is a knowledge-intensive integrated approach that is inter-disciplinary and inter-institutional. The new paradigm should 
include scientific knowledge that recognizes the importance of a research, development, and extension continuum to 
achieve the desired impact.

Finally, we congratulate the DA-BAR for coming up with this PhiRARDEP guidebook, which will serve as a guide for the 
funding and implementation of projects under the Program. We hope that by working together, we can operationalize a 
new paradigm for rainfed agriculture in the country, one that will contribute to improved livelihood of farmers, as well as 
food security through sustainable intensification measures.

DR. WILLIAM D. DAR
Director General
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foreword
Republic of the Philippines 
Department of Agriculture

BuREAu OF AgRicultuRAl RESEARch 

As demand for food is estimated to double in the next half century, the 
Philippines is bound to take serious measures in order to keep up with the food 
requirements of our own ballooning population. Moreover, as unpredictability 
in weather due to climate change and the impending water crisis continue to 
threaten agricultural production, we become vulnerable to the menace of food 
insufficiency and water scarcity.
 
Therefore, there is a growing need to identify ways how best to manage our existing resources in meeting both the demand 
of humans and our environment in a sustainable manner. The Philippine Rainfed Agriculture Research, Development and 
Extension Program (PhiRARDEP) is crafted as an innovative model to deal with the overlapping issues and concerns in the 
full utilization of our vast rainfed agricultural lands. 

Guided with a framework to implement this program, we identified four key components in achieving our goals to 
enhance food sufficiency, improve livelihood, and empower communities in the country’s rainfed areas. These key 
components are rainfed farming systems, participatory watershed management, strategic social science and policy 
research, and capacity building.

The accomplishment of the objectives of this program requires solid collaboration from researchers, scientists, 
extension specialists, policymakers, farmers and other stakeholders in the agriculture sector who each play an 
important part in its key components. 

This reference document comprises the concerted effort to present a holistic perspective on undertaking an effective 
RDE system for rainfed agriculture in the country. It likewise serves as a guide to all stakeholders, particularly researchers, 
scientists and policymakers undertaking their own endeavors on rainfed agriculture to align their efforts according to this 
RDE framework.

This reference material also provides the action plan to implement the framework and ensure that the objectives of 
the program are delivered as intended. The inputs of both our internal and external experts in the development of 
this strategic implementation plan are valuable contributions to establish the program. Likewise, the support of the 
Department of Agriculture 

DR. NICOMEDES P. ELEAZAR, CESO IV
Director 
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Introduction
glOBAl RAinFED AgRicultuRE ScEnARiO: 
Challenges and Opportunities

Rainfed agriculture is important globally as 
it covers 80% (1.5 billion hectares) of arable 
cropland. While the importance of rainfed 
agriculture varies regionally, it produces 
most of the food for poor communities 
in developing countries. In sub-Saharan 
Africa, more than 95% of cropland is 
rainfed, 90% in Latin America, 60% in South 
Asia, 65% in East Asia, and 75% in Near East 
and North Africa. 

Since 1960, arable land has expanded in 
South America (83%), Africa (46%) and Asia 
(36%), whereas it has decreased in North 
America (4%) and Europe (25%). Meeting 
the challenge of improving the livelihood of 
one billion poor and malnourished people 
in the world and achieving food security 
for the ever-growing population with finite 
and degraded water and land resources is 
a daunting task. In addition, due to climate 
variability and climate change, rainfed 
production potential would be adversely 
affected. It is estimated that in developing 
countries, loss of 10-20% of production 
area may affect 1.3 billion people by 2080.

In the 21st century and in the near 
future, agriculture will continue to play 
an important role particularly in the 
economies of countries in Africa and Asia 
in spite of growing incomes, urbanization, 
globalization, and declining contribution 
of agricultural income to gross domestic 
product. While the quantity of available 

land and water has increased since 1950, 
available land and water per capita has 
declined significantly due to increase in 
human population. Continuous cultivation 
with intensified agricultural production 
has resulted to nutrient depletion and land 
degradation through soil erosion. In the 
future, cropland will continue to expand 
not only to supply the world with food but 
also to compensate for land degradation 
and unsustainable agricultural practices. 
Current productivity of rainfed agriculture 
in the tropical arid, semi-arid, and sub-
humid regions is oscillating between 1 and 
2 ton hectares on farmers’ fields, lower by 
two- to four-folds of achievable potential. 

chAllEngES
As growth opportunities in irrigated areas 
are being exhausted, the need to improve 
the productivity of rainfed regions is 
becoming more compelling on grounds of 
equity, efficiency, and sustainability. Despite 
the highly visible agricultural achievements 
during the last 40 years, rainfed agriculture 
faces persistent challenges which have 
a bearing on its potential to contribute 
towards eradicating poverty and hunger.

1 Pervasive poverty
The drylands are home to the deepest 
pockets of poverty on earth, its 

incidence being higher in rural areas 
where agriculture is the main occupation. 
Although the absolute poverty rate in Asia’s 
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drylands is less than in sub-Saharan Africa 
(34% vs. 47%), twice as many absolute 
poor inhabit Asia than in Africa (185 vs. 95 
million). Using data from the World Bank 
(2009), Walker (2010) determined that 
12 out of 19 of the deepest ‘poverty trap’ 
areas in sub-Saharan Africa were in the 
drylands.  

An in-depth analyses carried out under 
ICRISAT’s long-term Village Level Studies 
over three decades in Africa and Asia show 
that where poverty is declining, it is largely 
due to improving connections to urban 
markets, diversification beyond staple food 
crops into market-connected activities and 
off-farm employment.

2 climate change 
It is widely recognized that the 
increased heat stress, water scarcity, 

shift in monsoons, and drier soils pose 
much greater threats to the tropics than 

the temperate regions. Climate change 
threatens poverty reduction efforts as 
the poor depend directly on already 
fragile ecosystems for their well-being. 
They lack the resources to adequately 
defend themselves or to adapt rapidly to 
changing circumstances. More importantly, 
their voices are not sufficiently heard in 
international discussions, particularly in 
climate change negotiations. Environmental 
effects such as land degradation, 
desertification and rising sea levels 
triggered by climate change can lead to 
increased conflict for resources. 
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IntroductIon

Any recipe for confronting the challenges 
of climate change must allow for mitigation 
options and a firm commitment to the 
adaptation of agriculture, including through 
conservation and sustainable use of genetic 
resources for food, feed, and fiber. 

3 Water scarcity
ICRISAT believes that the alleviation of 
the water crisis in rainfed areas lies in 

integrating improved crop varieties, timely 
planting, fertilization, weed management, 
conservation agriculture, rainwater 
harvesting, and supplemental irrigation into 
smallholder farming systems through an 
adaptive research and extension process.

Participatory and knowledge-based 
watershed development programs led 
by ICRISAT in Andhra Pradesh, Madhya 
Pradesh, Rajasthan and Gujarat have 
shown that public investment can provide 
attractive social returns leading to poverty 
reduction. The development of community 
watersheds in China and India has resulted 
in increased crop yields (up to four-fold) 
and increased incomes by 45% to 77%. 

Significant evidence of tangible and non-
tangible benefits has been generated in 
the form of reduced runoff and soil loss, 
improved groundwater levels, improved 
land cover and vegetation, increased 
productivity and changes in cropping 
patterns. Income-generating options for 
the landless and women at Kothapally and 
other benchmark watersheds have included 
the setting up of village seed banks through 
self-help groups, value addition through 
seed material, product processing such as 
dhal making, grading and marketability, 
poultry rearing for egg and meat 
production and vermicomposting.

4 land degradation
Land degradation, which manifests 
variously as escalating soil erosion, 

declining soil fertility, loss of biodiversity, 
salinization, soil compaction, agrochemical 
pollution, desertification and water scarcity 
and nutrient depletion, often results in 
loss of soil biota, plant and animal species, 
and concomitant risks to the sustainable 
production of food and ecological goods 
and services. 
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ICRISAT addresses the problem of land 
degradation by undertaking sustainable 
land management strategies such as 
integration of crops with livestock to 
generate higher resource use efficiency; 
diversification of crop and livestock 
products, with a focus on new fruit trees, 
dual-purpose legume crops, poultry and 
small ruminants; raising fertility through 
microdosing; conservation agriculture; and 
integration of woody plant management 
with crop and livestock activities.

Integrated watershed management
Limitless opportunities exist to unlock 
the vast potential of rainfed agriculture 
in achieving food security and reducing 
poverty in developing and emerging 
economies particularly in Asia and Africa. 
However, the Millennium Ecosystem 
Assessment (MEA) and Comprehensive 
Assessment of Water for Food and Human 
Health, Assessment of Biofuels, and Inter-
Governmental Panel on Climate Change 
(IPCC) have raised the key question of 

how much natural resources can be safely 
harnessed for human development without 
declining the sustainability. To explore 
the vast potential of rainfed agriculture, 
we need a new paradigm for sustainable 
intensification of rainfed agriculture 
through integrated management of water, 
land, and other resources at watershed 
scale. 

Integrated watershed management 
is important in rainfed agriculture for 
reducing poverty through increased 
agricultural production by enhancing water 
and other resource-use efficiency. As it is 
becoming evident, the era of specialized 
component expertise in addressing the 
complex and interlinked issues of food 
security, poverty reduction, sustainable 
development, and protection of the 
environment is over. What we need 
now is a knowledge-intensive integrated 
approach that is inter-disciplinary and 
inter-institutional. The new paradigm 
should include scientific knowledge and 
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recognizing the importance 
of capacity building and 
collective action of farming 
communities to achieve the 
desired impact. 

DivERSiFicAtiOn
The objective of 
diversification is to 
encourage farmers to grow 
a mix of diverse crops in order to reduce 
various types of risks. Growing fruits 
and vegetables allows poor farmers the 
opportunity to derive additional income 
and increase enterprise stability in the face 
of natural shocks. Not only does it improve 
diets, it also enables them to move away 
from reliance on staple cereals, pulses and 
starch crops. Through the diversification 
of their cropping systems into high value 
commodities, farmers are able to make 
the transition from subsistence to market-
oriented agriculture.

While the focus of ICRISAT’s research in 
East and Southern Africa is on linking 
farmers to markets and diversification into 
higher value legumes, in West and Central 
Africa the spotlight is on integrating trees 
and vegetables into cereal systems. In Asia, 
its community watersheds program has 
introduced fruits, vegetables, herbs and 
medicinal plants to improve livelihoods, 
nutrition and health. Among its mandate 
crops, fresh green chickpea pods are 
an important source of income when 
vegetables are scarce in Ethiopia. In Kenya, 
Tanzania, Malawi and Mozambique, 
ICRISAT’s early-maturing pigeonpeas 
capture off-season high prices for green 
peas consumed as a vegetable. 

ICRISAT has also supported the setting up 
of 2500 African Market Gardens (AMGs) in 
West Africa, a concept that combines low 
pressure drip irrigation systems with high-
value crop diversification to enable the 
commercial integration of fruit, vegetables 
and trees in the dry Sahel. These “market 
gardens” can be tended by women’s 
groups to both increase their incomes and 
diversify their family’s diet, multiplying 
their incomes by several-fold, in some cases 
more than 10-fold to US$ 1,500 from an 
area of only 500 square meters.

inStitutiOnAl innOvAtiOnS: 
PuRPOSEFul PARtnERShiPS
Given these daunting challenges and 
constraints in rainfed or dryland agriculture, 
achieving food security represents an 
opportunity for which no single institution 
can hold all the expertise needed. To 
succeed we need partnerships that 
address all the weak points in the system. 
The strategic partnerships established by 
ICRISAT with stakeholders from both the 
public and private sectors are effectively 
addressing complex developmental issues 
in agriculture. In 2010, we were involved 
in 190 active partnerships and distributed 
20% of our budget to partners to execute 
joint research-for-development activities.  
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Consistent with the innovations paradigm, 
ICRISAT’s portfolio has come to include 
activities that support private-sector 
incubation and capacity strengthening, 
funding from charitable foundations 
associated with the private sector, and 
wide-ranging programs to commercialize 
its technologies through the private 
sector. Our Agribusiness and Innovation 
Platform (AIP) comprising the Innovation 
& Partnership (IP) Program, the Agri-
Business Incubator (ABI) Program, and 
the NutriPlus Knowledge Program are 
among some examples of successful and 
innovative partnerships. AIP has stimulated 
over 100 joint ventures with agri-business 
entrepreneurs in India over the past five 
years.

REORiEnting POlicy
Rainfed farmers have been driven to 
cropping patterns favoring cash crops (like 
cotton, soybean, castor and sunflower) or 
high value agricultural products that have 
a market demand but are not best suited 
to the prevalent soil and water moisture 
regimes.

Rainfed agriculture can emerge as a 
market-oriented, commercially viable, and 

ecologically sustainable means of producing 
food, feed,  fiber and raw materials 
to benefit the small farmer through a 
multi-pronged strategy that involves 
reorienting policies (rationalizing subsidies 
on agricultural inputs and covering more 
crops under the minimum support price); 
higher public investment in research and 
technology, infrastructure, and markets; 
addressing chronic trade deficits in pulses 
and oilseeds; integration of labour markets; 
institutional innovations, partnerships 
and capacity building; higher inflow of 
institutional credit to dryland agriculture, 
coping with the challenges of globalization, 
and facilitating migration.

incluSivE MARkEt-ORiEntED 
DEvElOPMEnt (iMOD)
Dryland poverty rates are declining in Asia, 
but not in sub-Saharan Africa. Analyses by 
the World Bank and ICRISAT have found 
that access to markets is key to escaping 
poverty. Gleaned from its rich knowledge 
base spanning 38 years in partnership 
with institutions, strategic studies, long-
term village-level studies, as well as 
global studies by the World Bank, the 
Institute has adopted Inclusive Market-
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Oriented Development (IMOD) as a guiding 
framework of its new Strategic Plan to 
2020 to empower smallholder farmers to 
grow their way out of poverty (ICRISAT 
2010). IMOD is a dynamic progression 
from subsistence towards market-oriented 
agriculture, which will achieve a new 
level of access to resources, stability, and 
productivity for poor smallholder farmers.

ICRISAT’s new strategy is about harnessing 
markets to achieve its four mission 
goals to elevate the poor out of poverty, 
hunger, malnutrition, and environmental 
degradation across the rainfed areas 
and or the dry tropics of the developing 
world, aided by purposeful partnerships. It 
includes a systems perspective that looks 
at how innovations fit together to make 
a functioning whole that helps the poor 
move steadily along a path from subsistence 
farming to market-oriented farming. 

IMOD pays greater attention to women, 
whose children are the dryland’s future and 
who risk being left behind by markets. It is 
also about building resilience, the ability 
to withstand and recover from stress, 
which in rainfed areas, includes human, 

social, physical, natural and financial 
stresses. We believe this is the way we can 
meet our aspirational targets of halving 
the incidence of poverty in smallholder 
farming households; halving the incidence 
of hunger, halving childhood malnutrition 
and significantly increasing the resilience of 
tropical dryland smallholder farming.

RAinFED AREAS in thE 
PhiliPPinES
The Philippines has vast drylands in 
higher elevations as well as in coastal 
areas that can be the next frontiers for 
food production. However, farming is 
becoming difficult because of the problems 
associated with climate change. Climate 
change is undoubtedly the biggest 
challenge confronting the Philippines today 
and the vulnerability of water resources to 
this phenomenon is a reality that can no 
longer be ignored. 

Indeed, climate change and the ensuing 
extreme weather events which have 
brought too little or too much water, 
have caused periods of water crisis that 
have destroyed billions of pesos worth 
of agricultural crops (Hernandez, 2009).  
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There are evidences of changing weather 
patterns causing compromises in food 
production in the country. The Philippines 
runs the risk of being affected by more 
frequent and severe El Niño and La Niña 
events resulting in droughts and floods, 
respectively. The distinguishable signals 
of climate change are among its robust 
findings, i.e. that the earth is definitely 
warming; that globally, the 1990s was the 
warmest decade, and 1998 the warmest 
year in the instrumental record (1861-
2000); that the global average surface 
temperature has increased over the 20th 
century by about 0.6°C; that global average 
sea level rose between 0.1 and 0.2 meters 
during the same period; and that rainfall 
had increased by 0.2% to 0.3% per decade 
over the tropical (10°N to 10°S) land 
areas (UNFCCC, 2001). Such signals of a 
changing climate are already evident in the 
Philippines as our limited data (1960 to 
present) show that the increasing trends 
in temperature, sea level rise and extreme 
climate event occurrences are consistent 
with the above global trends. Climate 
change will exacerbate water shortages 
in many water-scarce areas of the world. 
Runoff and water availability may decrease 
in arid and semi-arid Asia. Decreases in 
agricultural productivity and aquaculture 
will ensue due to thermal and water 
stress, sea-level rise, floods and droughts; 
and tropical cyclones would diminish 
food security in many countries of Asia 
(Amadore, 2005). 

Drylands or rainfed areas, where the mean 
annual rainfall of 500 mm is less than two 
thirds of potential evapo-transpiration, 
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are characterized by lack of water, high 
evaporation rates, exceptionally high day 
temperature during summer, low humidity 
and high runoff and soil erosion. As water is 
a most important factor of crop production, 
inadequacy and uncertainty of rainfall often 
cause partial or complete failure of the 
crops, which leads to period of scarcities 
and famines. Thus the life of both human 
beings and livestock becomes difficult and 
insecure (www.world-agriculture.com/dry-
land.../dry-land-farming). 

The Philippines has more than three million 
hectares of drylands and over five million 
poor households dependent on dryland 
farming.  Dryland farming contributes 
about 40% of total domestic food 
production. The 20 million people who live 
in drylands are at high risk due to farming 
conditions that are vulnerable to drought, 
pest infestation, poor and degraded soils, 
and are lacking in physical structure and 
social services (Saxena et al., 2010).  
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Rainfed agriculture1 is an important economic 
activity in the developing world, producing 
about 40% of global food supply. Rainfed 
agriculture occupies 80% of total physical 
agricultural area and generates 62% of the 
world’s staple food (FAO, 2005). Despite 
large strides made in improving productivity 
and environmental conditions in many 
developing countries, about 1 billion people 
still face poverty, hunger, food insecurity, and 
malnutrition where rainfed agriculture is the 
main agricultural activity (Wani et al., 2009). 

In the Philippines, agriculture is 
predominantly rainfed, covering three-
fourths of the 10 million hectares of total 
cultivated area. The drylands (upland and 
rainfed areas) are inhabited by almost 20 
million people, most of who are very poor 

and are located in Northern Luzon, Central 
Visayas and Southern Mindanao.  
Farming in rainfed areas is quite risky 
due mainly to recurrent droughts, pest 
infestation, poor and degraded soils, lack 
of physical infrastructure and weak social 
services. 

Over the last three decades, the bulk of 
agricultural research, development and 
extension (RD&E) investments, policy support 
and infrastructure development has been 
devoted to favorable irrigated lowland areas. 
Hence, the impact of the Green Revolution 
was felt mostly in these areas, bypassing 
poor people of the drylands. Yet, dryland 
agriculture contributes about 40 percent of 
the total food production in the Philippines.

1 Rainfed agriculture refers to the cultivation of crops without irrigation and utilize mainly green water (water that 
comes from precipitation and is stored in the unsaturated soil) (Merzouk, 2009).

Background and Rationale
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PhIlIPPInE rAInfEd AGrIculturE rESEArch
dEvEloPMEnt And EXtEnSIon ProGrAM

For the country to attain food security 
sustainably, protect the natural resource 
base and substantially reduce poverty, a 
rainfed agricultural research, development 
and extension (RD&E) program must be 
mapped out and vigorously implemented to 
spur equitable and sustainable growth of the 
agriculture sector. Studies have shown that 
research and development investments in 
less-favored environments could provide high 
marginal payoffs in terms of generating new 
sources of economic growth.

In line with the foregoing, the DA-Bureau of 
Agricultural Research in partnership with the 
DA High-Value Crops Development Program 
and International Crops Research Institute for 
the Semi-Arid Tropics (ICRISAT) shall map out 
and oversee a Philippine Rainfed Agriculture 
Research, Development and Extension 
Program (PhiRARDEP) together with partner 
institutions.

Pursuing an integrated and unified RD&E 
approach, PhiRARDEP is envisioned to 
strengthen and invigorate the existing rainfed 
farming systems and practices thereby 
hastening the development of rainfed 
agriculture in the country. This program will 
serve as the country’s proactive defense to 
mitigate drought, land degradation and other 
risks arising from climate change. Moreover, 
PhiRARDEP will significantly contribute to 
poverty alleviation and social empowerment 
through sustained and improved livelihoods 
brought about by a stable and secured supply 
of suitable crops in Philippine rainfed areas. 
Goal

To develop, coordinate, monitor and evaluate 
the implementation of a vigorous rainfed 

agriculture research, development and 
extension program to enhance food, nutrition 
and energy security, improve livelihood and 
empower communities in the country’s 
rainfed areas. 

OBjEctivES

1
Adapt, test and promote suitable farming 
systems and drought-mitigation strategies 
in Philippine rainfed areas.

2
Increase rainwater use efficiency and 
water availability in rainfed areas 
through rainwater conservation and 

rainwater harvesting interventions.

3
Enhance livelihood opportunities in 
rainfed communities through the 
adoption of appropriate income 

generating activities for women and small 
farm holders.

4
Support the formulation and advocacy 
of enabling policies and institutional 
strategies for rainfed areas; and

5
Strengthen capacities and mobilize 
various stakeholders to harness the 
full potential of the entire rainfed 

agriculture value chain.

cOMPOnEntS 

1Rainfed farming systems innovation

Developing cutting edge innovations and 
demonstrating new business and funding 
models on profitable farming systems for 
major crops/trees that could be grown in 
marginal, drought-prone areas:
• Cereals: corn, sorghum (sweet and grain) 

and pearl millet 
• Legumes: groundnut, chickpea, pigeon 

pea, soybean, cowpea, mungbean and 
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forage crops
• Biofuel crops:  sweet sorghum, cassava 

and sweet potato for bioethanol  and 
jatropha, pongamia, castor beans and 
other crops/trees for biodiesel 

In this component, DA-BAR and ICRISAT 
will support implementing agencies in 
conducting adaptive and location-specific 
research and development projects to 
generate innovations (product/services/
processes) that would contribute to 
sustainable community food systems, 
enhanced income and energy security and 
improved livelihoods of Philippine rainfed 
farming communities.

2Participatory watershed 
management

Developing sustainable watershed-soil-
environment management systems with 

and for smallholder farmers

In this component, DA-BAR will support 
the outscaling and upscaling the model 
of community watersheds developed by 
ICRISAT and its partners in Asia. By pursuing 
a community-supported, participatory and 
consortium approach, this will be done in 
benchmark rainfed areas which will radiate 
to adjoining communities.   

3Strategic social science and 
policy research

Generating strategic information to 
determine impact pathways and guide 
decision-makers in formulating policies 
supporting sustainable dryland agriculture 
in the Philippines

In this component, DA-BAR and ICRISAT will 
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support action research projects related 
to linking farmers with markets, effective 
institutional arrangements. Likewise, it 
will generate information to guide the 
formulation of polices that will enhance 
access to critical support services and 
empower rainfed farming communities. 

4capacity building, 
communication and social 
mobilization 

Sharing timely information and knowledge; 
strengthening human and institutional 
capacities and mobilizing partners and 
stakeholders on the application and 
utilization of rainfed agriculture innovations 
and policies

In this component, DA-BAR and ICRISAT 
will support initiatives to enhance better 
awareness, understanding, exchange, and 
utilization of rainfed farming innovations. 
Moreover, it will support the development 
of local rainfed agriculture development 
plans initiated by LGUs, in partnership with 
civil society groups. 

BEnEFiciARiES
The primary beneficiary of the program 
would be smallholder rainfed farming 
communities.  Policy-makers, local 
administrators, development workers 
and researchers will also benefit from the 
outputs of the program.  
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ExPEctED OutPutS

1
Strategic information on the potential 
and constraints (social, technologies, 
institutions, policies, markets) of rainfed 

areas.

2
Suitable and low-cost in-situ rainwater 
conservation and rainwater harvesting 
technologies to increase water 

availability.

3
Best-bet integrated soil, crop, water, 
nutrient, and pest management 
options and diversified livelihood 

options in rainfed farming communities. 

4
Water-efficient crops such as legumes, 
root crops and indigenous plants 
suitable for Philippine rainfed areas.

5
Well-informed, knowledgeable and 
proactive partners and stakeholders in 
rainfed communities.

6
Enabling policies to harness the 
potential of rainfed areas and 
enhance corresponding institutional 

mechanisms.

ExPEctED OutcOMES AnD 
iMPActS

1
Food secure, prosperous, resilient 
and empowered rainfed farming 
communities.

2
Mitigated effects of drought and other 
natural calamities caused by climate 
change.

3
Strengthened institutions in planning, 
implementing, monitoring and 
evaluating local rainfed agriculture 

programs. 
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PhiRARDEP 
Framework and 

Action Agenda
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Of the 11 million hectares of agriculture area 
in the country, less than a million hectares are 
covered by irrigation. Easily, 10 million hectares 
are dependent on direct precipitation to grow 
crops and livestock. Farming in rainfed agro-
ecosystems is complicated and diverse, often 
prone to high risks. It is characterized by low 
levels of productivity and low use of inputs. 
Uncertainty in the availability of water supply 
at the right time often limits the optimal use 
of the resources for agriculture. This is due 
to limited precipitation during the non-rainy 
months, and too much precipitation during the 
rainy months. The situation is aggravated in 
agro-ecosystems that are in sloping terrain.

While rainfed farming is a high-risk enterprise, 
the potential for meeting the country’s food 
security needs is high if we will be able to 
enhance productivity of these resources. At 
the same time, it will address malnutrition 
and poverty in the long run. It is in these 
agro-ecosystems where rural poverty and 
malnutrition is prevalent.
A key intervention challenge in rainfed agro-
ecosystems is the control and management 

of rainwater that will not become destructive, 
and that can be made available all year round 
for crop and livestock production. This would 
require a biophysical redesigning of the 
landscape of the agro-ecosystem with the 
aim of harvesting water. There are several 
technologies that can be considered in a 
landscape design, e.g., planting agro-forestry 
trees in strategic zones for flood control and 
prevention of soil erosion, terracing, and water 
impoundment systems. In most instances it 
may also be worth to consider the watershed 
zones broadening the landscape perspective 
to a regional level. A science–based 
understanding of the biophysical processes in 
the local and regional landscape is critical in 
redesigning the agro-ecosystem.

Meanwhile, potential crops and livestock must 
be evaluated for adaptability to the general 
environment in terms of time and space. It 
must be noted that a long-term objective in the 
choice of crops must not only be for economic 
returns, but also towards regaining the fertility 
of the soil, and identifying crops that can be 
used to assure better water control. 

concEPtuAl frAMEwork
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Farming in an agro-ecosystem beset with 
uncertainties is both knowledge and technology-
intensive. Farmers must be able to innovate and 
adapt their practices to uncertain biophysical 
realities. Already, manifestations of the global 
climate change phenomenon have rendered 
the situation more complicated and uncertain. 
For instance, intensity and volume of rainfall had 
been observed to be unprecedentedly high in a 
short period. Location-specificity of constraints 
and opportunities to farming is the rule. 

Educating farmers therefore is critical to 
transforming rainfed agro-ecosystems 
into productive enterprises. Because it is 
knowledge intensive, the approach must 
follow the participatory action research 
and non-formal adult education paradigm. 
DA-BAR has many years of experience with 
this approach through their community-
based participatory action research 
(CPAR) project. Thus, there is need to 
re-orient researchers together with 
farmers along this modality of partnership 
in investigating and understanding the 
situation in these areas. 

Other important challenges in farming 
in rainfed agro-ecosystem are access to 
credit and linking markets. Farmers in these 
communities are generally hard up financially 
because production levels are sub-optimal if 
not marginal. Access to credit and investment 
funds for farming must be made available to 
them. Credit policies must be creative and 
flexible to accommodate uncertainties in 
farming along rainfed territories. Likewise, 
they would need to understand the supply 
chain situation for their produce to be able to 
strategically link with markets.

To create awareness and greater impact on 
the national economy, there is a need to 
upscale the program to the national level. 
A program on training of trainers has to be 
developed to effectively carryout CPAR in 
new areas. As in any action program, upscaling 
is a challenge that will require extension 
personnel to have the capability to carry out 
the program to pertinent farmers.
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In summary, the key components of 
a program to transform rainfed agro-
ecosystems into sustainable production 
systems would include the following:

1 Designing the biophysical landscape 
of the agro-ecosystem that will 
incorporate water harvesting and 

watershed management, soil erosion 
prevention and social preparation for 
community-based shared water use 
arrangements in the community;

2 Developing appropriate farming 
systems where crops and livestock 
are identified, together with farmers 

that are adapted to such environmental 
situations as well as responding to market 
opportunities;

3 
Understanding community socio-
culture and socio-economic dynamics 
towards better farmer participation 

and commitment on the project, and 
developing community capability and 
institutions for shared management of 
resources and products;

4 
Common understanding and 
capability among program proponents 
(researchers, extension personnel and 

local political leaderships) of the program 
approach, goals, and expectations; and this is 
critical when the program is upscaled to the 
national level; and

5 
Obtaining support from local 
government and private institutions. 

Among the numerous challenges, the 
following deserve special consideration:

• Farmer-centered policies rather 
than farm-policies centered around 
production growth;

• Diversified and integrated crops and 
livestock in a productive system; 

• Community-based and shared 
management irrigation system; and

• Knowledge-based rather than 
technology-based extension systems
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Figure 1. PhiRARDEP Framework
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ACTION AGENDA COMPONENTS

i.   cAPAcity BuilDing, cOMMunicAtiOn, AnD SOciAl MOBilizAtiOn

To help ensure the attainment of the goals 
of the Philippine Rainfed RDE Program, 
a component for capacity building, 
communication and social mobilization 
of implementors and stakeholders of the 
program is included. This component 
shall include technical trainings for 
researchers who will be involved in the 
conduct of technology and varietal trials, 
training for extension workers, as well 
as training of farmers and/or technology 
adoptors. In addition, social preparation 
of stakeholders especially for community-
based projects such as the “community 
watershed projects” and CPAR on rainfed 
technologies will also be supported under 
this component. 

In order to develop a core group of local 
experts, selected researchers will be 
trained by scientists from the International 
Crops Research Institute for the Semi-
Arid Tropics (ICRISAT). This select group 
shall provide technical direction to the 
local implementation of the research and 
development activities of the program.  

Training of trainers and extension workers 
on efficient rainfed production systems 
as well as related technologies will also 
be an essential part of PhilRARDEP 
implementation. This is to ensure that 
suitable technologies and varieties 
developed under the program are properly 
disseminated and transferred to farmers 

in the dry rainfed areas of the country. 
Also included in the plan is the training 
of extension workers on production of 
ICT-mediated IEC materials on rainfed 
agriculture.

Capacity building for farmers in rainfed 
areas shall also be included in the program. 
Specifically, training on seed production 
and safe seed storage practices (for rainfed 
crop commodities and varieties), enterprise 
development and watershed management 
will be conducted for farmers in major 
rainfed areas of the country. Other relevant 
technologies useful to rainfed farmers 
will be conducted as needed. Proven 
effective extension methodologies such 
as the Farmers’ Field School, technology 
demonstration, and farm study visits will be 
employed in the training of farmers.

Support activities that will help farmers 
in rainfed areas such as training in value 
adding and processing of products, 
provision of village-level post-harvest 
equipment, and the conduct of marketing 
support strategies will be included under 
this component. 

An initial amount of PhP 4.0M was 
allocated for the capacity building, 
communication and social mobilization 
component. This shall be augmented from 
other components of the PhilRARDEP if 
needed.
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ActIon PlAn:  capacity building, communication, and Social Mobilization

PILOTING and UPSCALING

Activity Region/Area 
Covered Timetable Estimated 

Budget
Agency 

Responsible

TRAINING FOR 
RESEARChERS/ 
IMPLEMENTERS

training on the conduct of Adaptability/varietal trials

training on Production Management including Postharvest 
technologies on Pigeon pea, Peanut, cowpea, chickpea

training on Production Management including Postharvest 
technologies on Sweet Potato and cassava

in-country training on rainfed farming systems

training and out-country/study visit on watershed management

training on Project Monitoring Evaluation and impact Assessment 

All Regions

cAR, 3, 4A, 4B, 11, 12, 
cARAgA, ARMM,

cAR, 3, 6, 7, 8, 12, 
cARAgA, ARMM

All Regions

All Regions

All Regions

july-Sept 2011

july-Sept 2011

july-Sept 2011

july-Sept 2011

April-june 2012

july-Sept 2011

0.25M

0.8M

0.2M

0.15M

1.5 M

0.25M

BAR/Suc Experts

BAR/icRiSAt

BAR/Suc Experts

BAR/Suc Experts

BAR/icRiSAt

BAR/Suc Experts

TRAINING FOR 
ExTENSION WORkERS

training on the production of  ict-mediated iEc materials on rainfed 
agriculture

training of trainors on appropriate rainfed technologies

in-country/study visit/educational field tours on watershed 
management

All Regions

All Regions

All Regions

july-Sept 2012

july-Sept 2011

jan-Mar 2012 0.15

Ati

Ati

BAR/BSWM/Suc 
Experts

TRAINING FOR FARMERS Farmers’ Field School

technology Demonstrations

training on Enterprise Development and information for Women in the 
uplands

in-country/study visit on watershed management

training in seed production and safe seed storage practices

All Regions

All Regions

All Regions

All Regions

All Regions

year-round

year-round

April-july 2012

jan-Mar 2012

October-november 
2012

0.25M

0.15M

0.3M

Ati

Ati

BAR/Suc Experts

BAR/BSWM/Suc 
Experts

SUPPORT TO R&D 
PROGRAMS

Participation in agri trade fairs

Production of ict-mediated iEc materials on rainfed technologies

Provision of farm level postharvest equipment

Promotion of uses of non-popular crops such as pigeon pea and adlai

Establishment of one-stop information center related to rainfed crops

information campaign on environmental conservation

12, cARAgA, ARMM

All Regions

All Regions

3, 12, cARAgA, ARMM

All Regions

All Regions

2011-2014

2011-2014

2012-2014

2011-2012

jan-Mar 2012

2011-2014

0.15M

0.15M

AMAS/BAR

BAR/Ati

PhilMEch

BAR

DA-RFus

Ati
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PILOTING and UPSCALING

Activity Region/Area 
Covered Timetable Estimated 

Budget
Agency 

Responsible

TRAINING FOR 
RESEARChERS/ 
IMPLEMENTERS

training on the conduct of Adaptability/varietal trials

training on Production Management including Postharvest 
technologies on Pigeon pea, Peanut, cowpea, chickpea

training on Production Management including Postharvest 
technologies on Sweet Potato and cassava

in-country training on rainfed farming systems

training and out-country/study visit on watershed management

training on Project Monitoring Evaluation and impact Assessment 

All Regions

cAR, 3, 4A, 4B, 11, 12, 
cARAgA, ARMM,

cAR, 3, 6, 7, 8, 12, 
cARAgA, ARMM

All Regions

All Regions

All Regions

july-Sept 2011

july-Sept 2011

july-Sept 2011

july-Sept 2011

April-june 2012

july-Sept 2011

0.25M

0.8M

0.2M

0.15M

1.5 M

0.25M

BAR/Suc Experts

BAR/icRiSAt

BAR/Suc Experts

BAR/Suc Experts

BAR/icRiSAt

BAR/Suc Experts

TRAINING FOR 
ExTENSION WORkERS

training on the production of  ict-mediated iEc materials on rainfed 
agriculture

training of trainors on appropriate rainfed technologies

in-country/study visit/educational field tours on watershed 
management

All Regions

All Regions

All Regions

july-Sept 2012

july-Sept 2011

jan-Mar 2012 0.15

Ati

Ati

BAR/BSWM/Suc 
Experts

TRAINING FOR FARMERS Farmers’ Field School

technology Demonstrations

training on Enterprise Development and information for Women in the 
uplands

in-country/study visit on watershed management

training in seed production and safe seed storage practices

All Regions

All Regions

All Regions

All Regions

All Regions

year-round

year-round

April-july 2012

jan-Mar 2012

October-november 
2012

0.25M

0.15M

0.3M

Ati

Ati

BAR/Suc Experts

BAR/BSWM/Suc 
Experts

SUPPORT TO R&D 
PROGRAMS

Participation in agri trade fairs

Production of ict-mediated iEc materials on rainfed technologies

Provision of farm level postharvest equipment

Promotion of uses of non-popular crops such as pigeon pea and adlai

Establishment of one-stop information center related to rainfed crops

information campaign on environmental conservation

12, cARAgA, ARMM

All Regions

All Regions

3, 12, cARAgA, ARMM

All Regions

All Regions

2011-2014

2011-2014

2012-2014

2011-2012

jan-Mar 2012

2011-2014

0.15M

0.15M

AMAS/BAR

BAR/Ati

PhilMEch

BAR

DA-RFus

Ati
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ii.  PARticiPAtORy WAtERShED MAnAgEMEnt 

The PhiRARDEP offers opportunities for the 
sustainable utilization and management of 
Philippine watersheds.

Watershed is becoming an important source 
of food and livelihood for the agricultural 
sector. Aside from increasing population, 
the conversion of irrigated croplands in the 
lowlands has led to the increased utilization 
of sloping uplands and hilly lands for 
agriculture. At the same time, there is a need 
to look for alternative sources of food other 
than rice to adapt to climate change and 
promote alternative livelihood to improve 
the economic condition of the upland 
farmers. More than ever, the watershed 
needs to be utilized in order to support the 
above requirements.
 The rainfed agriculture system reflects 
much of the biophysical, socio-economic 
policy and institutional issues found in the 
watershed.

Watershed is characterized by a diverse 

ecosystem, which promotes the preservation 
and maintenance of indigenous species as 
well as improvement in crop breeds and 
varieties. Rainfed agriculture recognizes 
diversification as a strategy to cope with 
climate change and variabilities in rainfall. 
Land degradation in the forms of soil 
erosion and soil fertility decline are critical 
issues in the watershed, which can be 
addressed by this component through the 
improvement in soil and water productivity. 
Land degradation is also aggravated by the 
economic conditions of majority of farmers 
characterized by low income and poverty. 
This can be addressed by the program 
through the promotion of soil and water 
conservation technologies that integrates 
high value agricultural crops in the farming 
system. This also provides opportunities 
for increase income from the high value 
crops and produced, and livelihood 
generation trough value adding activities 
such as food and product processing and 
other value adding activities. Enabling 

40



PhIlIPPInE rAInfEd AGrIculturE rESEArch
dEvEloPMEnt And EXtEnSIon ProGrAM

policies and researches are important in 
order to support sustainable watershed 
management and ensure active participation 
by stakeholders. Some of these concerns 
are risk management, marketing, credit and 
award system, and appropriate strategies for 
soil and water conservation.

In summary, participatory watershed 
management under rainfed farming system 
should be implemented in a holistic manner 
– one that considers the inter linkages across 
various ecosystems (lowland, upland and 
hilly land) and will consider the biophysical, 
socio economic, institutional and policy 
environment that will promote a sustainable 
utilization of agricultural watersheds.  
Bottom line, it should encourage people 
to have a stake on the issue through a 
community based participation. 

Participatory watershed management 
approach as a component of PHIRARDEP 
will support researches, development and 
extension activities on the following:

1 Upscaling/replication of community-
based watershed management model 
and livelihood opportunities in selected

 

sites developed by ICRISAT in partnership 
with BSWM and BAR.

2 
The program also considers researches 
on the capacities and needs for 
water saving infrastructure and 

agromet stations to address climate change 
variabilities thus reduce uncertainties and 
risk for rainfed agriculture.

3
The development of appropriate 
farming systems that promote crop 
and product diversification through 

introduction of HVC for a sustainable to 
agro-climate and with economic potential 
and socio-culturally acceptable to 
communities. 

4
Researches on the improvement of 
technology to conserve soil and water 
for the rehabilitation and protection 

of watershed.

5
Development of decision systems and 
tools for managing aquifers and farm 
planning. 

6
Policy research in support to 
sustainable watershed management.
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Researchable Areas Expected 
Outputs Budget Timeframe Target Areas Agency Responsible

Assessment of Capacities 1. 
and Needs for Agromet 
Stations and Other Water 
Saving Infrastructure in 
Support to Rainfed Upland 
Agriculture

inventory of SWiP and other •	
related infrastructure

Establishment of Agromet•	

Others•	

no. of 
watersheds 
assessed and 
needs identified 
for Agromet 
Stations

included 
in the Php 
20M  
PhiRARDEP 
Budget 
Allocation 

2011-2012 nationwide BSWM,niA, PAg-
ASA -DOSt

Upscaling/Replication of 2. 
Community-based Water-
shed Management Model 
and Livelihood Opportuni-
ties in Selected Sites

technology promotion and •	
commercialization of best 
practices
institutionalization at the •	
locallevel

no. of sites for 
upscaling and 
replication

2011-2014 BSWM

Development of Appropri-3. 
ate Farming Systems for 
Selected Commodities for 
Sustainable Use and Man-
agement of Watershed 

luzon 
vegetables•	

Agroforestry•	

coconut-based•	

visayas
Rootcrop-based•	

Mindanao
Forage and pasture•	

Fruit trees-based                           •	
(cacao, coffee)

Plantation crops-based               •	
(rubber, abaca)

no. of 
watersheds 
introduced 
with improved 
farming systems 
(FS) 

2011-2013 BSWM, Sucs

BSWM,                  
DA-RiARcs

BSWM, Sucs

PcA, BSWM, 
RiARcs

PhilROOt-
cROPS-vSu

nPRcRtc-BSu•	

nOMiARc•	

BSWM•	

uPlB-FSSRi, 
Sucs

uSM, cavSu

uSM, nARc-vSu

Action Plan:  

ActIon PlAn:  Participatory watershed Management
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Researchable Areas Expected 
Outputs Budget Timeframe Target Areas Agency Responsible

Assessment of Capacities 1. 
and Needs for Agromet 
Stations and Other Water 
Saving Infrastructure in 
Support to Rainfed Upland 
Agriculture

inventory of SWiP and other •	
related infrastructure

Establishment of Agromet•	

Others•	

no. of 
watersheds 
assessed and 
needs identified 
for Agromet 
Stations

included 
in the Php 
20M  
PhiRARDEP 
Budget 
Allocation 

2011-2012 nationwide BSWM,niA, PAg-
ASA -DOSt

Upscaling/Replication of 2. 
Community-based Water-
shed Management Model 
and Livelihood Opportuni-
ties in Selected Sites

technology promotion and •	
commercialization of best 
practices
institutionalization at the •	
locallevel

no. of sites for 
upscaling and 
replication

2011-2014 BSWM

Development of Appropri-3. 
ate Farming Systems for 
Selected Commodities for 
Sustainable Use and Man-
agement of Watershed 

luzon 
vegetables•	

Agroforestry•	

coconut-based•	

visayas
Rootcrop-based•	

Mindanao
Forage and pasture•	

Fruit trees-based                           •	
(cacao, coffee)

Plantation crops-based               •	
(rubber, abaca)

no. of 
watersheds 
introduced 
with improved 
farming systems 
(FS) 

2011-2013 BSWM, Sucs

BSWM,                  
DA-RiARcs

BSWM, Sucs

PcA, BSWM, 
RiARcs

PhilROOt-
cROPS-vSu

nPRcRtc-BSu•	

nOMiARc•	

BSWM•	

uPlB-FSSRi, 
Sucs

uSM, cavSu

uSM, nARc-vSu

Technology Improvement 4. 
of Soil and Water 
Conservation Technology 
for Rehabilitation and 
Protection of Watershed

Soil conservation technology 
tillage•	

Mulching•	

contour farming•	

Fertility management
Organic fertilization•	

nutrient management•	

Water management
improvement and efficiency •	
of water saving technologies, 
e.g., SWiP, SFR, StW

no. of soil 
and water 
technologies 
in selected 
watersheds 
improved and 
modified 

2011-2013 BSWM,Sucs

Development of Decision 5. 
Systems and Tools for 
Managing Aquifers and Farm 
Planning 

One decision 
tool for farm 
planning 
(suitability 
analysis, etc.)

One mapping of 
aquifer

2012-1013 Sucs

Policy Research in Support 6. 
to Sustainable Watershed 
Management

 Marketing, credit, awards and•	

       incentives system

 Risk management in the•	

       watershed

 Soil and water conservation•	

       strategies for adoption at the

       local level

no. of policies 
formulated and 
implemented

2012-
2014

BSWM, Sucs-
(cPAf-uPlB)

Product Development and 7. 
Value-adding Agri-based 
Livelihood Technology

no. of products 
packaged and 
commercialized

2013-
2014

DA-RiARcs, 
ngOs, BAR

Researchable Areas Expected 
Outputs Budget Timeframe Target Areas Agency Responsible

CONTINUED
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iii.  RAinFED FARMing SyStEM

Systematic crop production in rainfed areas 
is basically constrained by the availability of 
water for crop irrigation at critical growth 
stages. This is compounded by landholdings 
or farmlands that have become smaller 
because of the growing housing needs 
of an ever-increasing population. As a 
consequence, food production has become 
limited. Rarely do farmers experience a 
surplus that can be converted into cash to 
purchase the family’s basic needs or buy 
farm inputs to increase productivity.

The experience of a community supported 
by DA-BAR is eye opening. In this area 

where the first sweet sorghum plantation 
in the Philippines is located, it was proven 
that rainwater harvesting can improve 
productivity. By making several small but 
deep-water reservoirs to contain rainwater, 
the availability of groundwater was 
assured. Areas where shallow tube wells 
used to have low water yield have now 
become productive because the aquifer is 
fully recharged during rainy season. In fact, 
there are now “free flowing” tube wells in 
some areas in the community.

When rainwater is harvested and the 
availability of water for crop production is 
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increased, more crops can be grown during 
the dry season. For farmers, this is better 
because there is lesser risk of loss due 
to natural calamities like typhoon. Also, 
photosynthetic activity is higher because 
there is less cloud cover. Quality of farm 
produce is better. Aflatoxin is less likely to 
infect grain crops in a dry environment.

The integration of resilient, drought 
tolerant multi-purpose crops in the farming 
system will greatly enhance prosperity. But 
its production must be market-oriented so 
that any surplus in the household may be 
converted to cash.

A good case is sweet sorghum. This crop 
is drought tolerant. It can be planted after 
rainfed rice has been harvested, or in 
rainfed areas where it is marginal to corn. 
The stalk of sweet sorghum is juicy and 
sweet. It is a good feedstock for ethanol 
processing. It can also be processed 
into vinegar, wine (basi) and syrup. The 

leaves are stripped from the stalks and 
used as forage. After juice extraction or 
milling, the bagasse can be shredded and 
used as fodder or bedding in mushroom 
production. The grain could be used as feed 
for poultry and swine. It can also be used 
as aquafeed. The grain can be decorticated 
or dehulled and steam-cooked like rice. 
Therefore, it is another food source, but 
there must be a ready market for these 
multi-products.

The ponds that are used to harvest 
rainwater could be stocked with freshwater 
fish and fed with sweet sorghum grain, 
but the best fish species or combination of 
species should be determined. The water 
from these ponds stocked with fish could 
be used for irrigation, which must contain 
high plant nutrient elements. The water 
will be naturally recharged by the aquifer. 
The best system of care and management 
vis a vis integrated crop-livestock-fish 
production must, however, be established.
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Researchable Areas Expected Output
Year of 

Implementation
Proposed 

Budget

Possible 
Implementing 

Agency
Target Areas

FARMERS’ EVALUATION OF CROP VARIETIES UNDER DIFFERENT AGRO-ECOSYSTEM ZONES

Biophysical characterization of rainfed areas and socio economic & cultural characterization of •	
farmers/ rainfed areas

Integrated multi-purpose, high value crops, livestock and fish culture in the existing rainfed •	
farming systems 

Location specific pest and disease management tools or techniques •	

Extension delivery models for rainfed areas•	

Germplasm, seedbank and seed system (production and distribution of quality seeds) •	

Location-specific farming systems, e.g., appropriate farming systems  for lahar-laden and •	
sloping areas

Adaptability trials e.g. saline tolerant crops and varieties•	

Production technology and product development information•	

Product development, evaluation, and utilization studies on rootcrops, fruits, and other rainfed •	
crops (includes sensory evaluation and nutritional value) 

Developing markets  for products and by-products•	

Value-chain assessment and supply chain improvement •	

Technology commercialization and upscaling•	

Development of organic farming technologies (ongoing)•	

Introduction of small-scale farm implements and processing equipments for mechanized •	
cultivation

Crop livestock integration using small ruminants (goat, sheep) and poultry (native chicken, •	
quail, duck) 

Database on biophysical socio economic and cultural •	
characteristics of farmers/ rainfed areas 

Integrated crop, livestock and fish management developed•	

Pest and disease management tools and techniques developed •	
and adopted

Developed and utilized extension delivery models for rainfed areas•	

Germplasm, seedbank and seed system  established•	

Technologies developed for production and sustained supply of •	
quality planting materials e.g. tissue-culture
Sustainable seed/nursery for open-pollinated vegetables•	

Packaged location- specific farming system•	

Identified and adopted suitable crop varieties and genotypes for  •	
specific location

Recommend cultivars for NSIC registration•	

Improved/developed farm production techniques on suitable •	
rainfed crop cultivation 

Off-season production technologies; •	

High-value nutritious products and by products•	

High-starch, shade  tolerance, and weevil resistance for sweet •	
potato and cassava (starch content, colored flesh and color 
stability)

Development of probiotics, functional foods, nutraceuticals•	
Marketing strategies, market outlets/linkages developed•	

Development of consumer preferred products•	

Commercialized technologies, improved livelihood and •	
employment opportunities

Proper use of pesticide, reduced level of residue•	

Affordable small-scale farm and processing tools•	

Utilization of breeds adaptive to rainfed areas •	
( e.g. highland breeds and drought resistant breeds ) 

Development of forages specific to rainfed areas•	

Assistance to smallhold livestock raisers (technical and credit •	
support)

2011 - 2013 20 M DA-RIARC’s, 
SUC’s, NGO’s, 
PO’s, AA’s, SB’s, 

Nationwide

ActIon AGEndA:   rainfed farming System
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Researchable Areas Expected Output
Year of 

Implementation
Proposed 

Budget

Possible 
Implementing 

Agency
Target Areas

FARMERS’ EVALUATION OF CROP VARIETIES UNDER DIFFERENT AGRO-ECOSYSTEM ZONES

Biophysical characterization of rainfed areas and socio economic & cultural characterization of •	
farmers/ rainfed areas

Integrated multi-purpose, high value crops, livestock and fish culture in the existing rainfed •	
farming systems 

Location specific pest and disease management tools or techniques •	

Extension delivery models for rainfed areas•	

Germplasm, seedbank and seed system (production and distribution of quality seeds) •	

Location-specific farming systems, e.g., appropriate farming systems  for lahar-laden and •	
sloping areas

Adaptability trials e.g. saline tolerant crops and varieties•	

Production technology and product development information•	

Product development, evaluation, and utilization studies on rootcrops, fruits, and other rainfed •	
crops (includes sensory evaluation and nutritional value) 

Developing markets  for products and by-products•	

Value-chain assessment and supply chain improvement •	

Technology commercialization and upscaling•	

Development of organic farming technologies (ongoing)•	

Introduction of small-scale farm implements and processing equipments for mechanized •	
cultivation

Crop livestock integration using small ruminants (goat, sheep) and poultry (native chicken, •	
quail, duck) 

Database on biophysical socio economic and cultural •	
characteristics of farmers/ rainfed areas 

Integrated crop, livestock and fish management developed•	

Pest and disease management tools and techniques developed •	
and adopted

Developed and utilized extension delivery models for rainfed areas•	

Germplasm, seedbank and seed system  established•	

Technologies developed for production and sustained supply of •	
quality planting materials e.g. tissue-culture
Sustainable seed/nursery for open-pollinated vegetables•	

Packaged location- specific farming system•	

Identified and adopted suitable crop varieties and genotypes for  •	
specific location

Recommend cultivars for NSIC registration•	

Improved/developed farm production techniques on suitable •	
rainfed crop cultivation 

Off-season production technologies; •	

High-value nutritious products and by products•	

High-starch, shade  tolerance, and weevil resistance for sweet •	
potato and cassava (starch content, colored flesh and color 
stability)

Development of probiotics, functional foods, nutraceuticals•	
Marketing strategies, market outlets/linkages developed•	

Development of consumer preferred products•	

Commercialized technologies, improved livelihood and •	
employment opportunities

Proper use of pesticide, reduced level of residue•	

Affordable small-scale farm and processing tools•	

Utilization of breeds adaptive to rainfed areas •	
( e.g. highland breeds and drought resistant breeds ) 

Development of forages specific to rainfed areas•	

Assistance to smallhold livestock raisers (technical and credit •	
support)

2011 - 2013 20 M DA-RIARC’s, 
SUC’s, NGO’s, 
PO’s, AA’s, SB’s, 

Nationwide
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Strategic social science and policy research, 
in the context of maximizing incomes 
derived from farm production and allied 
enterprises within the domain of Philippine 
rainfed agriculture, will be one of the 
critical components of the PhiRARDEP. 
This dimension is aimed to provide the 
enabling mechanism to streamline program 
implementation and see to it that priority 
research areas are promptly addressed 
along the desired social thrust/agenda.   

Following the social paradigm of 
community development, the program 
will start with the characterization of the 
project sites with respect to biophysical 
landscape and agro-climatic condition 
prevailing in the area, to determine the 
most suitable interventions to adopt. This 
will also involve gathering of baseline data 
and information on indigenous knowledge 
of farmers and their best practices on 
rainfed farming systems. All these will be 

factored into the development of relevant 
technologies in location-specific areas. 
These parameters will provide sound 
bases in effective program planning and 
implementation.

Social preparation of the intended 
beneficiaries, including the local 
governments, farmer-leaders, and 
concerned civil societies will be 
mainstreamed in the program. This is 
necessary to make them aware of the 
program objectives and orient them of its 
activities. This approach will arouse the 
interest of stakeholders, and lead them 
to participate and commit in providing 
not only baseline data and information, 
but most importantly, their learning 
experiences that will bring in the desired 
results of the program. A broad-based 
participatory action research will be 
enhanced to accelerate the adoption of 
production and post-production enhancing 

iv.   StRAtEgic SOciAl SciEncE AnD POlicy RESEARch
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technologies to widen their spillover effects 
outside the production sites. Thus, it will 
catalyze inclusive economic growth within 
the community. 

The program implementation will be 
patterned after the modality adopted in 
the Community-based Participatory Action 
Research, where technology adaptation and 
verification trials are conducted in farmers’ 
fields. This approach of allowing farmers 
to decide on what technology packages 
to adopt will empower them to become 
better informed and responsible in logical 
decision-making - a necessary attribute for 
the sustainability of the program long after 
it ends.

Close motoring and evaluation of the 
program will be instituted. Ex-ante and mid-
stream assessment of the program shall be 
institutionalized to determine the economic 
pay-offs and assure that the interventions 
attain the highest probability of success. The 
assessment will take into account the extent 
of possible adverse effects of the prevailing 

climate change, bringing to the fore the need 
to incorporate mitigation and adaptation 
research on the phenomenon in every 
development program and project. Research 
on crops that are demand-driven and are 
most suitable for growth in particular rainfed 
areas will be the focus of the intervention. 
When necessary, private participation in the 
program will be tapped, particularly in the 
production of seeds and planting materials 
and in the provision of assured markets for 
the produce. It is also the intention of the 
program to transform farmers from mere 
subsistence producers into experienced 
practitioners who will wisely infuse value-
adding interventions in a bid to maximize 
their incomes. Complementing this is the 
strategic positioning and establishment of an 
efficient supply chain that will assure farmers 
of a ready market for their produce, together 
with a readily available source of their 
production inputs. A market information 
system will be established and maintained 
to keep farmers abreast of updated supply 
and demand situation, prevailing prices, and 
other relevant information.
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ActIon AGEndA:   Strategic Social Science and Policy research

Researchable Areas/Programs Expected Outputs Timetable Budget (PhP) Area/Location Agency Responsible

SOCIAL PREPARATION

Benchmarking/ social research on socio-political eco-•	
nomics 

Benchmarking/documentation of indigenous knowl-•	
edge/best practices on rainfed farming system

continuous updating and utilization of giS (land use) •	

Market research•	  (identify priority crops based on de-
mand)

Development of policies in support of the marketing of •	
newly introduced crop varieties (pigeon pea, peanut, 
cowpea, sweet potato, adlai, etc.)

Formation of an efficient supply chain system•	

linking farmers with buyers/contract growing•	

Market information system•	

Financial analysis of farming systems•	

Enhancement  of farmers’ participation in adaptability/•	
verification trials

Policy incorporating climate change R&D in the imple-•	
mentation of development programs/projects

Biophysical characterization of rainfed areas and socio- •	
economic and cultural characterization of farmers/
rainfed areas

Partnership with the lgus and Private Sector (eg. Seed •	
production)

technology commercialization •	

Socio-Economic impacts of projects•	

information/data for planning and decision making•	

national land use policy•	

vulnerability maps, impact assessment, soil and •	
water management technologies

Ensured market outlets•	

Adapted varieties tested•	

Appropriate marketing policies formulated•	

Readily available information on supply and de-•	
mand and prevailing price

Basis for planning/decision making•	

Wider/accelerated adoption of tech•	 nology

Mitigation/adaptation to climate change•	

Wider information and promotion of technologies•	

Private sector participation for program •	
enhancement

Wider utilization of technologies•	

Outcome of the program•	

2011-2012

2012-2014

2012

2012

2012

       
2012

2012-2013 

2011-2014

2011

2011-2014

2012-2014

2014

2,000,000

2,000,000

1,000,000

1,000,000

1,000,000

800,000

1,000,000

2,000,000

2,000,000

3,000,000

800,000

nationwide Sucs

BSWM, Sucs

      Sucs

       DA-RiARcs

Sucs
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Researchable Areas/Programs Expected Outputs Timetable Budget (PhP) Area/Location Agency Responsible

SOCIAL PREPARATION

Benchmarking/ social research on socio-political eco-•	
nomics 

Benchmarking/documentation of indigenous knowl-•	
edge/best practices on rainfed farming system

continuous updating and utilization of giS (land use) •	

Market research•	  (identify priority crops based on de-
mand)

Development of policies in support of the marketing of •	
newly introduced crop varieties (pigeon pea, peanut, 
cowpea, sweet potato, adlai, etc.)

Formation of an efficient supply chain system•	

linking farmers with buyers/contract growing•	

Market information system•	

Financial analysis of farming systems•	

Enhancement  of farmers’ participation in adaptability/•	
verification trials

Policy incorporating climate change R&D in the imple-•	
mentation of development programs/projects

Biophysical characterization of rainfed areas and socio- •	
economic and cultural characterization of farmers/
rainfed areas

Partnership with the lgus and Private Sector (eg. Seed •	
production)

technology commercialization •	

Socio-Economic impacts of projects•	

information/data for planning and decision making•	

national land use policy•	

vulnerability maps, impact assessment, soil and •	
water management technologies

Ensured market outlets•	

Adapted varieties tested•	

Appropriate marketing policies formulated•	

Readily available information on supply and de-•	
mand and prevailing price

Basis for planning/decision making•	

Wider/accelerated adoption of tech•	 nology

Mitigation/adaptation to climate change•	

Wider information and promotion of technologies•	

Private sector participation for program •	
enhancement

Wider utilization of technologies•	

Outcome of the program•	

2011-2012

2012-2014

2012

2012

2012

       
2012

2012-2013 

2011-2014

2011

2011-2014

2012-2014

2014

2,000,000

2,000,000

1,000,000

1,000,000

1,000,000

800,000

1,000,000

2,000,000

2,000,000

3,000,000

800,000

nationwide Sucs

BSWM, Sucs

      Sucs

       DA-RiARcs

Sucs
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In the News

BAR lEADS cRAFting OF intEgRAtED RDE 

FOR RAinFED AgRicultuRE PROgRAM 

Given the importance of rainfed agriculture 
in the country, which contributes 40 
percent to the total food production, 
the Bureau of Agricultural Research 
(BAR), as the national coordinator for 
R&D in agriculture, was tasked to lead 
in the mapping out and formulation of a 
unified and integrated Philippine Rainfed 
Agriculture Research and Development 
and Extension Program (PhiRARDEP). 
This was done through a consultation-
workshop with researchers, experts and 
project implementers from the national 
and regional DA agencies and other 
stakeholders held on 28-29 April 2011 in 
Clark, Pampanga.

The unified RDE agenda and program for 
rainfed agriculture program, which was the 
major output of the workshop, stipulates 
specific policy frameworks and institutional 
strategies, which will be used as bases in 
prioritizing and funding specific projects.

According to reports, Philippine agriculture 
is predominantly rainfed. Rainfed 
agriculture refers to the cultivation of 
crops without irrigation and utilizes mainly 
water that comes from precipitation and 
is stored in the unsaturated soil. It also 
refers to the drylands which are mostly 
located in Northern Luzon, Central Visayas 
and Southern Mindanao. Important as 
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it is, rainfed agriculture is also one of 
the most vulnerable sectors.  Farming 
in rainfed areas is risky due mainly to 
recurrent droughts, pest infestation, 
poor and degraded soils, lack of physical 
infrastructure and weak social services.
“We have hectares of unexplored rainfed 
areas that are inhabited by millions of 
Filipinos who are considered to be living 
under extreme poverty,” explained BAR 
Director Nicomedes P. Eleazar. “And yet 
it is one of the most neglected sectors, 
specifically in terms of agricultural RDE 
investments.  We therefore see the need 
to tap and utilize the potentials of rainfed 
agriculture particularly in achieving food 
security, improving livelihoods, and most 
importantly addressing issues of equity and 
poverty reduction in an agricultural country 
like ours,” he added.

Through the PhiRARDEP, contemporary 
situation of rainfed farming systems and 
practices in the country will be assessed 
and further improved to generate 

production technologies. The program 
on rainfed agriculture covers four major 
components: 1) rainfed farming systems 
innovation, 2) participatory watershed 
management, 3) strategic social science 
and policy research, and 4) capacity 
building, communication, and social 
mobilization.

PhiRARDEP will be implemented by the DA-
Regional Field Units (RFUs) and Regional 
Integrated Agricultural Research Centers 
(RIARCs), and selected state universities 
and colleges (SUCs). Experts from the India-
based research institution, ICRISAT, will also 
be tapped to provide technical assistance 
and expertise in the field of dryland 
agriculture.

The main funds for the four-year program 
comes from the DA-High Value Crops 
Development Program (HVCDP) with 
supplemental budget from BAR. “We are 
also eyeing on the possibility of generating 
funds from other local and international 
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sources like the Food and Agriculture 
Organization,” explained Dr. Eleazar. As 
this also serves as the country’s proactive 
defense to mitigate weather-related risks 
arising from climate change including 
drought and land degradation, Dr. Eleazar 
emphasized the need to fast track the 

implementation of the program and 
strengthen existing rainfed farming systems 
and farming practices. “Hopefully, after we 
have solicited enough workable proposals, 
we will start the implementation by the 
third quarter of 2011,” he reported.
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BAR cOnSultS ExPERtS tO FinAlizE 

ActiOn AgEnDA FOR PhiRARDEP

Selected key staff of the Bureau of 
Agricultural Research (BAR) led by 
Director Nicomedes P. Eleazar and Asst. 
Dir. Teodoro S. Solsoloy held a roundtable 
consultation meeting held on 26-27 May 
2011 at Estancia Resort in Tagaytay City 
with experts from the University of the 
Philippines Los Baños, Central Luzon State 
University (CLSU), Mariano Marcos State 
University (MMSU), and Bureau of Soils and 
Water Management (BSWM) to finalize and 
set the priorities of the action agenda for 
the Philippine Rainfed Agriculture Research 
and Development and Extension Program 
(PhiRARDEP).

The roundtable meeting is an offshoot of a 
bigger consultation workshop held in April 
2011, the output of which was used as the 
basis to discuss and finalize the RDE 

action agenda for rainfed agriculture. The 
finalized action agenda will be used to 
identify and prioritize specific projects that 
will be funded and implemented under the 
PhiRARDEP.

Experts present during the meeting were: 
Dr. Luis Rey I. Velasco, UPLB chancellor; Dr. 
Heraldo L. Layaoen, MMSU vice president 
for administration, planning and external 
linkages; Dr. Gina P. Nilo, head of BSWM’s 
Soil Management Conservation Division; Dr. 
Teotimo Aganon, CLSU vice president for 
research, training and extension; and Ms. 
Josefina M. Lantican, BAR senior consultant 
for policy research.

BAR Asst. Dir. Solsoloy facilitated the 
discussion. With him was Mr. Joell 
H. Lales, head of BAR’s Planning and 
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Program Development Division (PPDD) 
who provided the direction following 
the four components of PhiRARDEP: 1) 
rainfed farming systems innovation; 2) 
participatory watershed management; 3) 
strategic social science and policy research; 
and 4) capacity building, communication 
and social mobilization.

Dr. Velasco discussed the bases that 
the group may work on, particularly in 
identifying researchable areas/programs 
that are specific for rainfed agriculture. He 
stressed that the major goal of the activity 
is to increase productivity and income of 
farmers in rainfed areas. Given this, there 
is a need to consider specific target areas 
wherein majority of the rainfed farmers in 
the country will benefit. He also mentioned 
that, since the nature of rainfed ecosystem 
is location-specific and has high variability 
unlike irrigated areas, there is a need for 
community participatory action research to 

strengthen technology transfer and to ensure 
greater impact in the targeted areas.

Dr. Layaoen emphasized the need to classify 
the different ecosystems and mentioned 
specific crops that are suitable for rainfed 
areas. He stressed that the crops to be 
prioritized should be appropriate to the 
existing rainfed agro-ecosystem in the target 
areas.

Dr. Nilo, being an expert on soil 
management conservation, mentioned 
nutrient management systems that are 
appropriate for the crops and the presence 
of market outlet as other important factors 
that must be considered in identifying 
research areas for rainfed agriculture. 
She also discussed specific areas that the 
group could focus on in prioritizing specific 
programs for rainfed agriculture. The 
specific areas proposed are based on crops, 
location, and available resources.
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Meanwhile, Dr. Aganon discussed upland 
and lowland rainfed areas, and the need 
to focus on the upland rainfed areas 
(drylands) as these are the least favorable 
areas where people are mostly poor.

After the discussion, the experts and other 
BAR staff were assembled into groups 
for the workshops based on the four 
components of PhiRARDEP. The group for 
the Rainfed Farming Systems Innovation 
component composed of Dr. Teodoro 
Solsoloy, Dr. Heraldo Layaoen, Mr. Joell 
Lales, Mr. Anthony Obligado, Ms. Ligaya 
Santos, and Ms. Cynthia de Guia. Dr. Gina 
Nilo, Dr. Teotimo Aganon, and Ms. Miko 
Jazmine Mojica tackled the Participatory 
Watershed Management component. Ms. 
Josefina Lantican, Patrick Cabrera, and 
Maylen Villareal focused on Strategic Social 
Science and Policy Research component. 
Dr. Carmencita Kagaoan, Ms. Digna 
Sandoval, and Ms. Rita dela Cruz discussed 
Capacity Building, Communication and 
Social Mobilization component. The 
workshop outputs were presented in the 
afternoon session.
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Ms. Rita T. Dela Cruz, DA-BAR, Member

Participatory Watershed Management by Dr. Gina Nilo, Chief, Laboratory Services 
Division, Bureau of Soils and Water Management

Action Plan: 
Dr. Gina Nilo, Chair
Dr. Teotimo Aganon, Central Luzon State University, Member
Ms. Miko Jazmine J. Mojica, DA-BAR, Member

Rainfed Farming System by Dr. Heraldo Layaoen, team leader, National Sweet Sorghum 
Project and VP for Planning, Development and External Linkages, Mariano Marcos State 
University

Action Plan:
Dr. Heraldo Layaoen, Chair
Dr. Teodoro Solsoloy, assistant director, DA-BAR, Member
Mr. Joell Lales, DA-BAR, Member
Mr. Anthony Obligado, DA-BAR, Member
Ms. Ligaya Santos, DA-BAR, Member
Ms. Cynthia de Guia, DA-BAR, Member

Strategic Social Science and Policy Research by Ms. Josefina Lantican, Technical Adviser, DA-BAR



AnnEXES

63

Action Plan:
Ms. Josefina Lantican, Chair
Raymond Patrick Cabrera, DA-BAR, Member
Maylen Villareal, DA-BAR, Member

PhirArdEP consultation workshop Participants

DA BUREAUS AND ATTAChED AGENCIES

DA-hVCDP
Arianne Aldeza
Arme  M. Mirasol

DA National Rice Program
Dr. Santiago R. Obien 
Ralph Allan Caniza

PhilRice
Mr. Eulito Bautista 

Bureau of Plant Industry
Mr. Manuel Ching

Bureau of Soils and Water Management
Ms. Belen Pajarito
Ms. Constancia G. Mangao

PhilMech
Engr. Danilo A. Briones
Engr. Eleonor F. Santiago

Agricultural Training Institute
Mr. Angel S. Morcozo, Jr.

ATI Training Centers
Ms. Marites E. Frogoso, Region II 
Ms. Mina Lanto, Region IV-B 
Mr. Circulo Nuyles, Region V 
Mr. Mavillo Z. Villorente, Region VI 
Ms. Artemia A. Gotardo, Region VII 
Mr. Dalmacio Pajanustan, Region VIII 
Engr. Anita Molijon, Region IX 
Ms. Noemi Beth Macario, Region X 
Ms. Ma. Nila D. Develleres, Region XI 
Mr. Rene A. Torres, Region XII 
Mr. Heracleo Paler, CARAGA 
Ms. Vadyera Sulayman, ARMM 
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STATE UNIVERSITIES AND COLLEGES
Dr. Honorio L. Coscolan, VP for Research and Extension, Pangasinan State University
Dr. Virgilio Gascon, University of Northern Philippines
Ms. Janet D. Villamor, Ilocos Sur Polytechnique State College
Mr. Josias Tiburcio, Nueva Vizcaya State University
Mr. Johnny Crisostomo, Quirino State College
Dr. Teotimo M. Aganon, VP for Research, Extension and Training, Central Luzon State 
University
Dr. Carlos C. Abon, Central Luzon State University 
Ms. Susana S. Garcia, Ramon Magsaysay Technological University
Mr. Virgilio Gonzales, Pampanga Agricultural College
Ms. Dina Marie Dayag, Bulacan Agricultural State College
Dr. Tessie Navarro, Director for Research, Tarlac College of Agriculture
Dr. Luis Rey I. Velasco, Chancellor, University of the Philippines Los Baños
Mr. Gary A. Pareja, Cavite State University
Mr. Macario  Masagca Jr., Mindoro State College of Agriculture and Technology
Ms. Ma. Lourdes Marzo, Western Philippines University
Dr. Luis Amano, Bicol University
Prof. Joel L. Batanes, VP for Research Extension and Enterpreneurship Development, 
Central Bicol State University of Agriculture
Mr. Orlando F. Balderama, R&D Director, Isabela State University
Dr. Geronimo M. Gregorio, Vice Chancellor for Research and Extension, Capiz State 
University  
Dr. Regucivilla A. Pobar, VP for Research, Bohol Island State University
Dr. Ma. Luisa R. Soliven, President, Central Mindanao University Bukidnon Campus
Dr. Necita Gay M. Padilla, University of South Eastern Philippines
Dr. Hilda Quindara, Benguet State University

CIVIL SERVICE ORGANIZATIONS
Mr. Rafael Estrada, Federation for Free Farmers Cooperative Inc. (FFCI)
Mr. Joselito Gonzales, Philippine Rural Reconstruction Movement (PRRM)

RESOURCE PERSONS/ExPERTS
Dr. William D. Dar, Director General, ICRISAT
Dr. Rex Navarro, Director of Communication, ICRISAT
Dr. K. B. Saxena, Principal Scientist, ICRISAT
Dr. Suhas Wani, Principal Scientist, ICRISAT
Dr. Gina Nilo, Chief, Laboratory Services Division, BSWM
Dr. Heraldo L. Layaoen, VP for Planning, Development and External Linkages, MMSU
Dr. Enrico P. Supangco, Vice Chancellor for Research and Extension, UPLB



AnnEXES

65

DA-BAR 
Dr. Nicomedes P. Elezar, Director
Dr. Teodoro S. Solsoloy, Assistant Director
Dr. Carmencita V. Kagaoan, Chief, Institutional Development Division (IDD)
Mr. Joell H. Lales, Chief, Planning and Project Development Division (PPDD)
Ms. Salvacion Ritual, Chief, Project Monitoring and Evaluation Division (PMED)
Mr. Anthony Obligado, Chief, Technology Commercialization Division (TCD)
Ms. Julia Lapitan, Chief, Applied Communication Division (ACD)
Ms. Melissa Resma, Chief, Information Management Unit (IMU)
Ms. Josefina Lantican, Technical Adviser
Ms. Digna Sandoval, TCD
Ms. Ligaya Santos, PMED
Ms. Apolonia Mendoza, PMED
Ms. Amavel Velasco, PMED
Ms. Rita dela Cruz, ACD
Ms. Miko Jazmine Mojica, ACD
Mr. Raymond Patrick Cabrera, PPDD
Mr. Jude Ray Laguna, PPDD
Ms. Cynthia Remedios de Guia, PPDD
Ms. Marinelle Espino, PPDD
Ms. Maylen Villareal, PPDD
Ms. Abegail Ala, PPDD
Ms. Ethcel Princess Patulot, TCD
Ms. Mara Shyn Valdeabella, OD
Ms. Daechel Dara Granada, IMU
Ms. Leoncia Del Mar, OD
Mr. Jonas Brian Almendrala, PPDD
Mr. Gian Carlo Espiritu, TCD
Mr. Patrick Raymund Lesaca, ACD
Ms. Evelyn Juanillo, TCD
Ms. Ma. Elena Garces, TCD
Ms. Ligaya Santolices, Admin Unit
Mr. Roberto Quing, Jr.
Ms. Judith Maghanoy 

Documentation
Photos, press releases
APPLIED COMMUNICATION DIVISION, DA-BAR

Video coverage
MAG-AGRI TAYO – NBN4
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ACRONYMS

AA   attached agencies
ATI   Agricultural Training Institute
BAR   Bureau of Agricultural Research 
BPI   Bureau of Plant Industry
BSU   Benguet State University
BSWM   Bureau of Soils and Water Management
CavSU   Cavite State University
CPAf   College of Public Affairs
CPAR   Community-based Participatory Action Research
DA   Department of Agriculture
DOST   Department of Science and Technology
FSSRI   Farming Systems and Soil Resources Institute 
hVCDP  High Value Crops Development Program
ICRISAT  International Crops Research Institute for the Semi-Arid Tropics
NARC   National Abaca Research Center
NIA   National Irrigation Authority
NGO   non-government organization
NOMIARC  Northern Mindanao Integrated Agricultural Research Center
NPRCRTC  Northern Philippine Root Crops Research and Training Center
PAG-ASA   Philippine Atmospheric, Geophysical and Astronomical Services 
   Administration
PhilMech  Philippine Center for Post harvest Development and Mechanization 
PhiRARDEP  Philippine Rainfed Agriculture Research, Development 
   and Extension Program
PO   people’s organization
RDE   Research, Development and Extension
RFU   Regional Field Unit
RIARC   Research Integrated Agricultural Research Center
SB   staff bureaus
SFR   Small Farm Reservoir
STW   Shallow Tube Well
SUC   State University and College
SWIP   Small Water Impounding Project
UPLB   University of the Philippines Los Baños
USM   University of Southern Mindanao 
VSU   Visayas State University
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INSTITuTIONAl PROfIlES

ABOUT BAR

The Bureau of Agricultural Research (BAR) is one of the staff bureaus of the Department of 
Agriculture (DA) which was established to lead and coordinate the national agriculture and 
fisheries research and development (R&D) in the country. It envisions “a better life for Filipinos 
through excellence in agriculture and fisheries research and development” with a mission of 
attaining food security and reducing poverty through technology-based agriculture and fisheries 
sector. BAR is committed to consolidate, strengthen, and develop the agriculture and fisheries 
R&D system for the purpose of improving its effectiveness and efficiency by ensuring customer 
satisfaction and continuous improvement through work excellence, teamwork and networking, 
accountability and innovation.

The four-floor building of the Research and Development Management Information Center 
(RDMIC) houses the office of the Bureau of Agricultural Research (BAR) and the knowledge 
center of the agriculture and fisheries R&D. It is located at right side of the Visayas Avenue 
adjacent to the building of the Bureau of Soils and Water Management (BSWM).
 
Bureau of Agricultural Research
RDMIC Building, Visayas Ave. 
cor. Elliptical Road, Diliman
Quezon City, PHILIPPINES 1104
Phone: +63 2 928-8624
Fax: +63 2 927-5691
Website: http://www.bar.gov.ph
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Website:  www.da.gov.ph

The High Value Crops Development Program (HVCDP) is the priority program of the 
Department of Agriculture created to help address food security, poverty alleviation 
and sustainable growth. It helps to promote the production, processing, marketing and 
distribution of high value crops. Strategically, HVCDP helps to increase income, create 
livelihood opportunity and contribute to national agricultural development of the 
Philippines.

viSiOn
“Productive Farming Community”

MiSSiOn
» Empower high value crops producers
» Help attain food sufficiency and economic growth

gOAl
» Increase production, income and livelihood opportunities among small producers
» Access to affordable, safe and healthy food

PRiORity cOMMODitiES FOR 2011
 INDUSTRIAL CROPS

- Abaca
- Coffee
- Cacao
- Rubber

VEGETABLES

- Lowland (pinakbet type)
- Upland (chopsuey type)
- Spices
- Indigenous (saluyot, labong, alugbati, etc.)

 FRUITS

- Based on local priorities

 STAPLE FOOD CROPS 
- Adlai
- Rootcrops (except cassava)
- Saba-Banana/ Cardaba

SOYBEANS
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Website:  www.icrisat.org

The International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) is a non-profit, 
non-political organization that conducts agricultural research for development in Asia and 
sub-Saharan Africa with a wide array of partners throughout the world. Covering 6.5 million 
square kilometers of land in 55 countries, the semi-arid or dryland tropics has over 2 billion 
people, and 644 million of these are the poorest of the poor. ICRISAT and its partners help 
empower these poor people to overcome poverty, hunger and a degraded environment 
through better agriculture.

ICRISAT is headquartered in Hyderabad, Andhra Pradesh, India, with two regional hubs and 
four country offices in sub-Saharan Africa. It belongs to the Consortium of Centers supported 
by the Consultative Group on International Agricultural Research (CGIAR). ICRISAT conducts 
research on five highly nutritious, drought-tolerant crops – chickpea, pigeonpea, pearl millet, 
sorghum and groundnut. It also develops sustainable management of semi-arid tropic (SAT) 
systems through efficient and sustainable management of natural resources, and enables 
policies and institutions for improving livelihoods and achieving food, nutrition, and health 
security while protecting the environment.

Dryland agriculture has long been viewed with pessimism and hopelessness. Tropical dryland 
areas are usually seen as resource-poor and perennially beset by shocks such as drought, 
trapping dryland communities in poverty and hunger and dependent on external aid.

ICRISAT challenges this pessimistic view. Working with diverse partners in Asia and sub-
Saharan Africa for almost four decades, ICRISAT has found that dryland farmers are ingenious 
and resourceful. By applying scientific innovations backed by adequate policy, marketing 
and other support services, they are able to increase their crop productivity and incomes by 
several-fold, while improving the resilience of their lands and livelihoods. Hence, prosperity 
can be brought about in the tropical drylands.

vision, Mission and Approach
ICRISAT envisions prosperous, food-secure and resilient dryland tropics. To achieve this, 
our mission is to reduce poverty, hunger, malnutrition and environmental degradation in 
the dryland tropics. Our approach is through partnership-based international agricultural 
research-for-development that embodies Science with a Human Face.
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This publication was packaged by the Applied Communication Division of the Bureau of Agricultural Research (ACD-BAR).

Correct Citation:  
BAR. 2011. Philippine Rainfed Agriculture Research, Development and Extension Program (PhiRARDEP) Framework and 
Action Agenda. Bureau of Agricultural Research, Department of Agriculture: Diliman, Quezon City, Philippines.
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