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PREFACE

THE LAST GREAT FOREST

Jose Ma. Lorenzo Tan

Let us compare the Philippines to the human body. And let us compare the forests to a
skin. If you scrape your knee or suffer a cut, what will happen? The wound will heal
itself; the skin would restore itself, but a scar. But what if you lose 90 percent of your
skin? Could you live? Doctors would probably have to put skin graft on you and place
you under intensive care, just to keep you alive. Even if you live, your body would be
one massive scar. Your appearance would change, your limbs would lose their flexibility,
both on the surface and internally. You will never be the same. Let us make that analogy
of our rainforests. In 1900, the Philippines had 21 million ha of this skin left. Today
only 3 million ha of forests are left. And out of that, barely 800,000 ha are primary
forests. In one century, our country has lost 62 percent of its skin. And out of the
remaining 38 percent, 34 percent is scar. Only 4 percent is original. Can there be no
effect on the body?

In the El Nifio of 1997, Region 02 was the only part of the Philippines that did
not suffer a rainfall deficit due to its forests. Region 02 made its own weather. That
year Cagayan Valley produced 30 percent of the national palay harvest. Nationally, the
rice lands of Region 02 are probably the most productive in the country. Why? Water.
When talking about development in the Cagayan Valley, it is intimately linked to water.
It is also clear that Cagayan Valley has water because of Luzon’s last forest. The single
major existing asset of the Cagayan Valley is, therefore, that forest, the largest protected
forest block in the country, 10 percent of the remaining primary old growth forest in
the Philippines, one-fourth of the country’s undisturbed lowland rainforest.

Often, it is asked what the economic value of that forest is. How can it contribute
to regional development? How can that forest create wealth? Let me put a very simple
formula. Forest equals water. Water equals rice. Rice equals development. The Northern
Sierra Madre creates wealth so to speak. The forest is creating water, and by creating
water, it creates wealth. Left alone, it will continue to create weather and provide water
to the rice fields of the Cagayan Valley. Rice, not lumber, will bring development to
Region 02. This will only happen, however, if the Sierra Madre forest remains. Strictly
protected and conserved, this forest is the greatest economic asset of the Cagayan Valley.

However, with each tree that we cut, we are stripping off a little more skin.
Whenever logging is allowed, there are tradeoffs. We are trading off long-term
sustainability for short-term gains. We are trading off rice production for narra
floorboards. We are trading off the future of a greater majority of the people for the
profits of a few loggers and sawmills. Each time we allow logging to take place, we cut
away the forest’s ability to create wealth. And each peso earned by loggers today, is
hundreds of pesos lost by rice farmers and vegetable farmers today and in the future.
The Northern Sierra Madre Natural Park is protected not only because it is a globally
important mountain range with twelve major habitat sites, with over seventy globally
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threatened or near-threatened wildlife species; the Northern Sierra Madre Natural Park
is protected because it generates weather, water, wealth for 98 percent of the population
of Isabela, not to mention the benefit it brings to Cagayan, Nueva Vizcaya, Nueva
Ecija, and Quezon.

Together, all Filipinos face great problems. We are still not self-sufficient in
rice, a global freshwater crisis looms. We have consumed more than 60 percent of our
forest in the last hundred years. As climate change is altering weather patterns, food
production will be a problem in many regions of the Philippines. And the Philippine
population will double in this lifetime. But these challenges can also be opportunities.
What must be done?

We must agree that people come first. We must agree that the welfare and
livelihood of the majority have precedent. And with 98 percent of the population of
Isabela lives outside the forest, and benefits of the water resources of the park, their
needs must be given priority. We must agree that food security through rice production
is Cagayan Valley’s priority. Rice production needs water. We must agree therefore,
that the Northern Sierra Madre Natural Park is the major source of water, is also its
greatest single productive natural and economic asset. We must agree that this asset
must therefore, be strictly protected. We must agree that logging in Isabela is an
environmental crime, because it threatens the continued viability of this forest to produce
water, which the greater majority of people in Isabela need to create wealth and foster
development. The timber trade, running counter to the long-term economic prospects
of this region, therefore, is tantamount to economic sabotage.

We must agree that strict protection and conservation of the park is inextricably
linked to the future economic development of the Cagayan Valley. This is no need to
balance off the conservation with development here. The choice is so clear: a continued
supply of rice food and water versus a limited supply of timber, long-term versus short-
term. The development of the Cagayan Valley depends on the continued presence and
viability of the Northern Sierra Madre Natural Park. There is no concession.

We must agree, finally, that the conservation of biodiversity is essential to keep
this great economic asset healthy and alive. Without this complex network of life, this
forest will not survive. And if the forest collapses, so does the water supply, so does
rice production and agriculture, and so do we. If we conserve biodiversity, we can save
this last great forest. If we can save this park, we save ourselves. Globally and locally,
that is the reality.
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INTRODUCTION

THE SIERRA MADRE MOUNTAIN RANGE:
GLOBAL RELEVANCE, LOCAL REALITIES

Jan van der Ploeg, Eileen C. Bernardo & Andres B. Masipiqueria

From reefs to rainforests and from mangroves to mountains, the Sierra Madre Mountain
Range is widely considered to be one of the most ecologically valuable areas in the
world. It is also one of the most threatened.

The ecosystems of the Sierra Madre go through a process of unprecedented
human-induced environmental change. Unsustainable resource exploitation, changes
in land use, infrastructure development, and political neglect have far reaching
consequences for people and nature in the Sierra Madre Mountain Range. The likelihood
of loosing a significant part of the region’s biodiversity has led to growing global and
local concerns. Different groups, institutions, and organizations are now actively
challenging the powerful forces that drive the widespread destruction of the natural
resources in the “hottest of the hotspots.”

Figure 0.1: The Sierra Madre Mountain Range (Source: Swedish spot satellite map 1987, Forest
Management Bureau, produced by Conservation International Philippines for the Sierra Madre
biodiversity corridor program)
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This book aims to contribute to the efforts to safeguard the Sierra Madre, by
documenting, analyzing, and evaluating the results of four years of research,
conservation, and development activities. Centered on the theme “the Sierra Madre
Mountain Range: global relevance, local realities”, it brings together a set of
interdisciplinary and problem-oriented studies that examine the socioeconomic,
institutional, and ecological changes in the Sierra Madre.

This book is based on the premise that many of the environmental problems
we’re facing are similar everywhere around the globe. So are its solutions. Nevertheless,
this is above all a local book, largely depending on the expertise of local scholars
concerned about local problems and searching for local solutions. This book is divided
into five parts that each deals, in its own way, with the questions of global relevance
and local reality.

The first part “ecosystems, endemism, and extinction: improving protected area
management”, highlights the global importance of the Northern Sierra Madre Natural
Park and explores the local challenges conservationists face protecting it (Chapter 1).
An exceptional large number of globally threatened terrestrial vertebrates can be found
in the park; sixty-three species face extinction in the medium-term future, making it a
global priority for biodiversity conservation. However, global efforts to conserve
biodiversity have to address local realities in order to succeed. The different chapters
highlight the importance of applied research in protected area management. Successful
conservation requires a continuous dialogue among scientists, policy makers, and local
people (Chapters 2 & 3). To improve sustainable management we need in-depth and
long term studies on ecosystem structures and processes (Chapters 4, 5 & 6) and
indigenous knowledge (Chapter 7), and a better understanding of the effects of land
use on biodiversity (Chapters 8).

As corporate logging largely stopped in the 1990s, the conversion of forest to
agricultural land by impoverished immigrants became the biggest threat to the Sierra
Madre. The second part of this book “land, logging, and livelihoods: a transition to
sustainable land use” describes the agricultural expansion in the last frontier of Luzon
(Chapter 9). Perhaps surprisingly, the general tone of this part is not pessimistic. On
the contrary, it documents how local people react to poverty and degradation (Chapter
10) and documents how farmers slowly shift from unsustainable to sustainable land
use even in the face of, or due to, resource scarcity (Chapter 11). A better quantitative
understanding of these transition processes (Chapter 12) enables us to develop possible
land use scenarios for the Sierra Madre (Chapter 13). The development of diversified
and multifunctional land use systems, which maintain the structure and function of
natural ecosystems, sustain productivity, benefit people, and conserve biodiversity, offers
the best hope for sustainable rural development and environmental protection in the
Sierra Madre (Chapters 14 & 15).

The Philippines has gained international recognition and respect as a country
giving high priority to community-based natural resource management. Progressive
and innovative approaches, such as the devolution and decentralization of power, the
granting of ancestral rights to indigenous peoples, and integrated social forestry, are
actively pursued as strategies to sustainable development. The question remains how
successful the shift from the “top-down” to the “bottom-up” approach has been in the
Sierra Madre. In part three “guardians, greed, and governance: an evaluation of co-
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management approaches” the results of these participatory approaches are assessed.
The Philippines has, compared to other countries in Southeast Asia, much achieved in
the institutionalization of co-management approaches (Chapter 16). However, the
rhetoric of participatory strategies is rarely matched with equivalent action at the local
level. The implementation of community-based forest management, for example, has
largely been a failure (Chapter 17): “it created more problems than solutions” (Chapter
18). These hard conclusions should, however, not be taken as a plea for a return to a
more top down centralized approach. On the contrary, one of the persistent structural
problems has been the use of a narrow, technocratic, and a-political approach to
participation (Chapter 19). The solution is not to turn back to the blueprint approach
but to ensure that local stakeholders are truly sharing responsibility, goals, ownership,
and benefits (Chapters 20 & 21).

The best way to protect a resource is to make it useful to those destroying it; or
so it is argued. Part four “people, parks, and poverty: integrating conservation and
development” starts with the fundamental question how protected areas can, at the
same time, mitigate biodiversity loss and strengthen local (alternative) livelihood
opportunities (Chapters 22 & 23). The sustainable exploitation of non-timber forest
products (Chapter 24), the development of ecotourism facilities (Chapters 25 & 26),
and sustainable forestry (Chapter 27) might prove to be key elements in linking
biodiversity conservation with rural development. However, the conclusions of these
papers are forcing us to reconsider some of the assumptions underlying the integrated
conservation and development approach. Addressing the twin challenge of
environmental degradation and poverty in the Sierra Madre will require shared goals,
differentiated responsibilities, adequate assessments, well-defined priority setting,
innovative solutions, multiple strategies, real benefits, painful choices, enforced laws,
and the active participation of the stakeholders at the global and local levels.

Mobilizing broad support for biodiversity conservation in society is probably
the biggest challenge for the environmental movement in the Sierra Madre. In part
five, “forests, frontiers, and the future: building an ecological conscience” we investigate
the ways in which global concerns about biodiversity can become more embedded on
the local level. An encouraging change arises because the Philippines is not exactly a
rich country, but also no longer a poor one. A conservation movement is stirring among
the new middle classes and is beginning to win some battles; not on utilitarian arguments,
as one might suspect from the discussion in part four, but based on the intrinsic value
of nature (Chapters 28 & 29). The people of Sierra Madre, through environmental
education (Chapter 30) and information campaigns (Chapter 31) become more and
more aware of the global importance of their locality. The future of the Sierra Madre
depends on the successful translation of global concerns into local action.

There are some specific themes that run through the different parts of this book
but deserve specific attention. First, it becomes clear that the management of the Northern
Sierra Madre Natural Park cannot be seen in isolation from structural socioeconomic
and political issues. An effective management plan requires an integrated approach
dealing with the driving forces underlying social and environmental change:
demography, economic development, human development, technology, culture, and
governance. Second, there is a growing awareness of the extent of illegal forest activities,
and of the immense economic, social, and environmental costs that these incur. Unless
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corruption, nepotism, and power abuse are actively being tackled by government
agencies efforts to safeguard the Sierra Madre will prove to be futile. Finally, and more
hopeful, the devolution of power to the Local Government Units (LGU) has been a
new and unsuspected incentive for biodiversity conservation. New local alliances have
been formed with remarkable success.

Altering the driving forces of socioeconomic and environmental change
ultimately depends on local action. The future of the Sierra Madre Mountain Range
depends on local solutions; solutions that are, in their success or failure, of global
relevance.
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CHAPTER ONE

SAVING THE HOTTEST OF THE HOTSPOTS: THE SIERRA MADRE
BIODIVERSITY CORRIDOR STRATEGY

Artemio T. Antolin

ABSTRACT

The Philippines, despite its size of only about 300,780 km? is one of the seventeen
mega-diversity countries in the world. It is also one of the “hottest of the hotspots”
based on the global hotspot analysis (Mittermeier et al. 1998). This conclusion was
based on levels of endemism (the numbers of animal and plant species not found
anywhere else in the world), extent of lost of the original forest cover, and the
intensity of threats and current rates of destruction. Across the archipelago the most
valuable biodiversity areas are threatened consistently by the pressures of economic
development attributed by: (1) extractive industries, such as mining, timber, and
fisheries, (2) infrastructure and real estate development, and (3) conversion of land for
agriculture. Out of the 22 percent forest cover left in 1999, less than 3 percent or
approximately 800,000 ha comprised the remaining primary forest throughout the
country. 50 percent, or approximately 400,000 ha, is still found in the Sierra Madre
Mountain Range. These remnants of primary forests are currently surrounded by
fragmented and severely degraded ecosystems of varying quality attributed mainly to
direct human impact as well as extractive and development activities. The Sierra
Madre Mountain Range still constitutes the largest contiguous block of remaining
primary forests in the Philippines, and deserves regional, national, and global
attention. In response to the current situation, the Philippine government formulated
and approved the National Biodiversity Strategy and Action Plan in 1996, however,
its implementation was constrained by several factors, such as limited financial
resources to scale up the implementation of conservation programs and projects,
limited appreciation of the government natural resource management strategy, and
poor enforcement for natural resource policy. All of these contributed the further
fragmentation of the remaining important biodiversity areas. Thus emerged the Sierra
Madre biodiversity corridor strategy spearheaded by Conservation International (CI)
in collaboration with the Department of Environment and Natural Resources (DENR).

INTRODUCTION

The Philippines, with more than seven thousand islands and despite of its size of
about 300,780 kmz, is one of the seventeen mega-diversity countries in the world
(Mittermeier et al. 1997). Its archipelagic character, rich geological history, and
tropical climate have contributed to the exceptionally diverse biota. The Philippines is
probably the most biologically diverse country in the world, in terms of unique
terrestrial and marine plant and animal species per unit area (Oliver & Heaney 1997).
The country has more endemic species than some larger mega-diversity centers in the
world. There are more than 1,137 terrestrial vertebrates species in the Philippines; including
576 bird species (34 percent endemic), 204 mammal species (54 percent endemic), 101
amphibian species (78 percent endemic), and 258 reptile species (66 percent endemic). Also
the invertebrate diversity in the Philippines is high, with butterflies alone accounting
for 895 species, 39 percent of which are endemic, the second-highest number of
endemics in the world after Indonesia. There are an estimated ten thousand to thirteen



thousand plant species, of which more than half are endemic. Its rainforests have the highest
level of endemism in the Indo-Malayan realm on a per unit basis. With a coastline of 22,450 km
and an estimated 27,000 km? of coral reefs, the country has one of the richest concentrations of
marine life in the world. More than five hundred of the eight hundred known coral species
worldwide occur here. There are fifty-four species of mangrove plants and some two thousand
five hundred species of reef fish, making the Philippines one of the world’s richest countries in
concentration of marine life (CI 2002).

Not withstanding this outstanding biological characteristics, the Philippines is
regarded as one of the highest priority countries in the world for conservation concern
because of the high rate of deforestation and habitat loss, and inadequacies in
conservation measures (Oliver & Heaney 1997). The 2000 IUCN Red List of
Threatened Species includes 193 threatened species (critically endangered,
endangered and vulnerable) in the Philippines (Hilton Taylor 2000).

The burgeoning population of the country (its 2.3 population growth rate is among the
highest growth rates in Southeast Asia) and consequently high demand for forest products has
placed tremendous pressure on forest resources. From 70 percent forest cover in the 1900s,
forest cover has dwindled to only 22 percent by 1999 (DENR 1999). By the end of the
nineteenth century, primary forest cover is estimated at less than 5 percent of the total land area.
The wholesale destruction of forest cover in the recent past can be attributed to several factors
including the unabated exploitation of timber resources by legitimate as well as illegitimate
loggers and the influx of upland migrants that converted substantial portion of the forest areas
into upland agriculture. In order to arrest this alarming state of the country’s biodiversity and in
response to the global call to protect the environment, the government adopted the National
Integrated Protected Area System NIPAS) law to address this seemingly unmanageable
situation. The NIPAS law of 1992 provides for the establishment and management of protected
areas, forest reserves, watershed reservations and other reserves to include the old growth forest
to be classified as protection forest. The law created mechanisms to involve local stakeholders
for the protection and conservation of protected areas, such as: (1) the creation of Protected Area
Management Board (PAMB) as the local policy making body of protected areas, (2) the
permanency of protected area boundaries, (3) the establishment and management of buffer
zones, (4) the possibility of an integrated trust fund, recognition of ancestral land and rights over
them, and (5) safeguards against outright energy exploitation. However, the NIPAS law is not
sufficient in conserving the remaining forest in the country. This is so because the establishment
of protected areas around the country has been limited to certain ecologically sensitive areas
because it entails huge amount of financial resources to run a large number of protected areas in
the country.

THE SIERRA MADRE BIODIVERSITY CORRIDOR

Out of the 22 percent forest cover left in the Philippines in 1999, less than 3 percent,
or about eight ha comprised the remaining primary forest through out the country.
Statistics show, that 40 percent of that cover can be found in the Sierra Madre
Mountain Range (DENR 1999). The Sierra Madre Mountain Range is in the heart of
what is called the “greater Luzon biogeographic region”, and is considered the
backbone of Luzon. This paper will also refers to it as the Sierra Madre biodiversity
corridor.

The corridor has a land area of approximately 1.4 million ha spanning three
regions (Region 02, 03 and 04), and is embraced by nine provinces (Cagayan, Isabela,
Nueva Vizcaya, Quirino, Nueva Ecija, Aurora, Bulacan, Rizal, and Quezon). Such
enormous geographic coverage encompasses perhaps the greatest number of protected
areas in the country; all in all sixty-eight, including national parks, watershed forest
reserves, natural monuments, marine reserves, protected landscapes and seascapes.



The Northern Sierra Madre Natural Park (NSMNP) is the largest in this region and in
the country, with 359,486 ha both terrestrial and coastal areas. Apart from its diverse
flora and fauna, the corridor is also known as the home of Indigenous People (IP) like
the Agta or Dumagat, the Kalinga, and the Ilongots or Bugkalot.

CI-Philippines and DENR, with significant support from USAID, conducted a
National Biodiversity Conservation Priority Setting Workshop in December 2000 to
compile up-to-date biological information. This will also facilitate consensus building
on biodiversity priorities at the regional and national levels by researchers, academics,
NGOs, government agencies, and other key stakeholders. The results of the workshop
confirmed that Sierra Madre biodiversity corridor constitutes the largest contiguous
remaining primary forests in the Philippines, and deserves regional, national and
global attention. Likewise, it identifies twenty-three priority conservation sites in the
corridor, with nine sites in the category of extremely high priority (critical, or
extremely high priority) and ten sites with a very high priority (Ecosystem Profile
2001).

The biological importance of the corridor is not only due to the remaining
intact forest in the central part of the Mountain Range, but also to the high plant
diversity, with more than three thousand five hundred species recorded in the area.
This represents about 45 percent of species recorded in the country. The highest
number of endemic plant species is found in the corridor, with 58 percent endemism.
Generic endemism is also high, with 68 percent of endemic genera found in the
corridor. The number of threatened plant species in the [UCN Red List is 106, which
is 42 percent of the total threatened species of Philippine flora (Ecosystem Profile
2001).

As to the faunal diversity and endemism and the number of threatened species
within the corridor, it has the highest species of birds in Luzon, accounting for at least
80 percent of all resident breeding birds on Luzon. The diversity of other taxonomic
groups in the area is only partially documented but species diversity generally is high.
Result of studies conducted shows that there are thirty-eight species of mammals,
forty species of reptiles and seventeen species of amphibians. Records further show
that there are twelve endemic amphibians (more than 70 percent), including Luzon
endemics as the Luzon forest frog (Platymantis luzonensis) and the pygmy frog
(Platymantis pygmaeus). Endemism of birds is more than 41 percent (eighty-four
species, or 83 percent of all endemic birds recorded in Luzon) including Luzon
endemics such as the Whiskered Pitta (Pitta kochi), Golden-crowned Babbler
(Stachyris dennistouni) and Luzon Water-Redstart (Rhyacornis luzoniensis). Endemic
mammals accounts for more than 55 percent (21 species), of all mammals found in
Luzon, including Luzon endemics such as the Northern Luzon giant cloud rat
(Phloeomys pallidus), the Luzon pygmy fruit bat (Otopteropus cartilagonodus), and
the Northern Sierra Madre shrew-mouse (Archboldomys musseri). For reptiles,
endemism is at least 40 percent (16 species), and includes the Philippine crocodile
(Crocodylus mindorensis) and the Gray’s monitor lizard (Varanus olivaceus)
(Ecosystem Profile 2001).

With regard to the overall conservation status, at least twenty-eight faunal
species are threatened: seventeen birds, including the critically endangered Philippine
Eagle (Pithecophaga jefferyi), five mammals, including the endangered Golden-
crowned flying fox (Acerodon jubatus), and six reptiles, including the critically
endangered Philippine crocodile. At least twenty-one (75 percent) of these threatened
species are endemics (Ecosystem Profile 2001).

THE CORRIDOR CONCEPT



Conservation of biodiversity can be pursued through the establishment and
development of protected areas. Several protected areas and national parks have been
created in the country. Some have already been covered by a Presidential
proclamation, few have congressional approval, and some are on the process to be
proclaimed. These areas also vary in terms of management. The most advanced are
the ten sites included as the Conservation of Priority Protected Area Project (CPPAP)
that receive substantial assistance from the World Bank. However, these protected
areas were established in fragments, thus, leaving unmanaged portions of the whole
forest ecosystem. Since, these protected areas are surrounded by human activities,
pressures are expected that provide further fragmentation of the remaining forest
stands that furthers extinction of endangered species.

The biodiversity corridor is a new concept but is fast gaining popularity as a
conservation tool. Under this concept, landscape patterns and landscape processes,
which are trans-boundary in nature, are maintained to insure the conservation of
biodiversity. This is attained by maintaining a mosaic of functional protected area
systems and compatible land uses. This interconnected network of protected area
systems and other biodiversity compatible management systems and land uses,
provides a comprehensive resolution to stop further fragmentation trends of the
remaining forest stands in the entire biogeographic zone, thus effectively addressing
conservation concerns like species migration range, which may have not been
effectively addressed by establishing a single, albeit large, protected area like the
NSMNP.

THREATS TO THE SIERRA MADRE

The threats to the Sierra Madre biodiversity corridor are complex and interlinked by
destructive resource utilization, development related activities and population
pressure (from high rates of natural birth and in-migration). These threats are
compounded by the Philippine government plan to open economic growth centers in
the region that will result to the opening of the industrial zones in nearby areas (for
example the Cagayan Special Economic Zone Authority in the north and the Pacific
Coast City in the south). These proposed industrial growth centers will put pressure
on the biodiversity resources of the nearby areas as a result of urban settlements due
to the influx of workers in these areas.

Based on the threat analysis conducted, there are eight major threats that will
greatly affect the conservation of the biodiversity of the corridor if no conservation
measure to be in-placed to mitigate its long-term impact. The threats are described
below including how these threats impacted on biodiversity conservation.

First, small-scale logging operations in the Sierra Madre received the most
attention from the government due to the Community-Based Forest Management
(CBFM) approach being the flagship program for forest resources management in the
country. Throughout the corridor, the aggregate area covered by CBFM is about
423,000 ha, of which 193,000 ha are under Community-based Forest Management
Agreements (CBFMA) and 230,000 ha are under Certificates of Ancestral Domain
Claim (CADC). It is projected that a lot more areas will be released for these uses as
the government pushes for community and People’s Organization (PO) participation.
The current operations of CBFM projects reveal some grave issues of poor
implementation, lack of financial capital, as well as the danger of infusing the
traditional culture of logging among CBFM project operators. Based on past
experiences, these issues indeed predispose the recurrence of lapses that will
contribute to the continuing degradation of forest resources eventually subverting the
goals and objectives of the CBFM program. Considering the extent of CBFMA as



well as CADC areas lining the western and eastern slopes of the Sierra Madre from
Cagayan to Quezon provinces, the aggregate damage to biodiversity resources to
occur will be great if these current weaknesses of implementation will not be
addressed.

Second, small-scale agriculture is one of a major cause of forest destruction in
the Sierra Madre. This activity is inseparable from unscrupulous commercial logging
operations which allowed forest occupants inside many logged-over concessions to
cover whatever damage resulting from over-cutting of areas and from poorly
implemented logging activities. In 1989, the number of migrant households that
occupied forestlands in Region 02 totaled about 25,000 (CI 2001). Using 2.25 ha as
the average cultivated parcel for every household, the total area of cultivated
forestlands was 56,250 ha. Using a fallow of three years, each household at a time
maintains three parcels of land to support basic family food requirements. This would
indicate that in 1989, forest cultivators maintained over 150,000 ha in the fragile
slopes of the Sierra Madre. The same happened in Aurora, Nueva Ecija, Bulacan and
Quezon provinces. Poorly regulated, upland cultivation contributes heavily to
degrading forestlands and leads to great biodiversity loss.

Third, small-scale marine fishing is predominant in the 550 km coastline of
the Cagayan Valley from Sta. Ana, Cagayan to Gen. Nakar, Quezon. Estimates show
that in Region 02 about thirty-one thousand fisher folks engage in subsistence coastal
fishing activities most of whom use destructive fishing methods such as dynamite
fishing, cyanide poisoning, and unregulated fishing activities in the municipal waters.
Most fishing waters in the Pacific Ocean are traditional fishing grounds of the
indigenous Agta or Dumagat. On the Pacific coast, there are illegal fishing activities
of Taiwanese fishermen reported by local communities and this encroachment
contributes to increasing competition for fishing grounds. Effort to develop coastal
resource management strategies and programs would provide opportunities for
arresting further damage to marine and fishery resources.

Fourth, large-scale logging operations had in the past contributed to severe
degradation of forestlands through conversion of old-growth dipterocarp forests into
logged over areas at an average rate of 21,536 ha annually in Cagayan Valley.
Confiscation reports of the DENR show a substantial increase in the illegal cutting
particularly on narra (Pterocarpus indicus) due to the demand for wood as a result of
the lucrative furniture trade in the province of Isabela. As of 1998, the remaining two
concessions holding Timber License Agreements (TLA) cover a total area of 678.75
km?. This is in addition to the two existing Industrial Forest Management Agreements
(IFMA), and one Private Land Timber Permit (PLTP) in Isabela, Aurora, and Quezon.
While only five commercial logging companies are currently operating in the Sierra
Madre, there are indications that operational lapses are causing great damage to the
forestlands and biodiversity resources. General failure to adopt prescribed harvesting
methods and poorly planned road construction and development further aggravate the
rate of species loss in these concession areas.

Fifth, mining claims of various investment modes in the Sierra Madre cover an
aggregate area of 811,541 ha. At present there are: (1) thirty-two exploration permit
applications covering 333,989 ha, (2) eight financial technical assistance agreements
covering 311,000 ha, (3) several mineral production sharing agreements of 16,000 ha,
and (5) several sand and gravel projects covering 352 ha. These claims, which are
shown to cover large areas on the ground, will constitute potential threats that may
damage forestlands and biodiversity resources if their respective applications are
granted. Fortunately, many applications have already been withdrawn due to the
absence of required legal documents to support final endorsement. Few of the mining
agreements and permits granted are prepared to kick off operation. There is a
continuing resistance from local communities considering the fact that permit



approval might initially bypass many basic procedural requirements including
necessary community endorsement at the local level, or be the result of politically
motivated support provided by local government officials.

Sixth, poor governance is identified to be a major factor adversely affecting
the implementation of even the most technically viable projects. Community-based
resource management projects such as those under CBFMAs and CADCs usually
become vulnerable and suffer most from revealed weaknesses and the shortfalls of
poor governance. The weak support systems provided under the local government
code has led to a lack of clarity about the authority and function of Local Government
Units (LGU). Incentives granted to local implementers of projects have been assessed
to have perverse effects that contradict the very purpose for which these incentives
were created. To aggravate the situation, there exists a prevalence of poorly informed
planners, decision makers and managers who most likely make poor decisions
whenever alternative strategies or programs are presented for evaluation and approval.
This condition even prevails in regional planning and decision-making when major
programs of government are presented for review and approval.

Seventh, there are many proposed road development projects that have
potential impacts to the natural resources and biodiversity of the Sierra Madre region.
The patterns of location show at least four roads crossing the backbone of the
mountain range and at least two trans-highways traversing the long stretch of the
Sierra Madre. While most of the roads will cut through already existing but
abandoned logging roads, there are still potential threats that go with their
development. The expected roads will be vectors of in-migration of upland cultivators
that will take advantage of the easier access provided by the roads. This opportunity
will also promote the establishment of new settlements along road routes, thus
increasing the pressure on adjacent biodiversity resources resulting from increased
population in these new settlements.

Finally, two proposed industrial estate development projects that would
occupy the end sections of the Sierra Madre biodiversity corridor: (1) the Cagayan
Special Economic Zone in the north, and (2) the Pacific Coast City in the south. By
their very nature, intensive development projects are perceived to be a threat to
biodiversity. Further imminent threats to biodiversity and the environment is expected
to occur when these economic zones become managed by groups who merely pay lip
service to conserve and protect the valuable resources of the region. The most direct
impact of these projects will be the dislocation of many local farming communities
who will join the ranks of those who may be forced to invade open access areas in
adjacent forestlands. This will have grave implications for the increasing pressure on
the use of natural and biodiversity resources in the Sierra Madre.

THE SIERRA MADRE BIODIVERSITY CORRIDOR

A corridor is very recent concept introduced as an approach to biodiversity
conservation. It is therefore important to understand how the concept works to attain
its very objective. Experiences from corridor implementation policies in other
countries that point three important features will be considered in crafting the design
and implementation plan. First, it would foster a participatory formulation of a vision
and specific goals for regional development and landscape management.
Environmental goals would include representation of representative ecosystems in
areas large enough to ensure their long-term viability. Second, it would allow for
flexibility in achieving those goals, thus decreasing the scope for conflict among
stakeholders. Third, it would set up incentives to land holders to realize the vision of
regional development and landscape management.



Planning and implementation of the Sierra Madre biodiversity corridor

The corridor planning and implementation support framework is essential in the
overall establishment of the Sierra Madre biodiversity corridor. The framework is the
blueprint of the implementation strategy to establish the corridor. It is crafted through
the analysis of the various existing secondary information available (socioeconomic
data, biological data and spatial information, land use maps, and vegetation cover
maps) from various agencies and institutions. This analysis will provide baseline
information for planning the various actions to be done.

To refine the framework, primary data collection is to be conducted to
generate data gaps. CI has established methodologies by which primary data
collection can be done like the application of the Rapid Assessment of Conservation
Economics for socioeconomic data, Rapid Assessment Program for biological data,
and validating spatial information to develop a land cover change detection map, and
vegetation classification. To achieve the essence of participatory processes in
establishing the framework, the following five activities should be set up:

Participatory planning and implementation

Establishment of a participatory corridor planning and implementation process to
generate vital information is needed. It is also at this stage to cultivate support from
various sectors. Consultations and leveling off sessions with key stakeholders will
take place to ensure that there is total participation in the process and information
exchange. In this way knowledge and opinion of all parties are fairly represented.
Result of the analysis will be the basis for the development of appropriate actions to
be carried out in the corridor. Alongside, a local coordinating unit at the provincial
level will be created to serve as coordinating body and planning arena to establish the
information management and exchange mechanism. The corridor design workshop is
the final stage that all stakeholders will interact and validate the information generated
to finalize the corridor framework.

Capacity building

Building the capacity of stakeholders in corridor information analysis in necessary to
ensure sustainability and acceptability of the corridor approach as the new
biodiversity conservation strategy. This capacity building initiative can be done by
involving stakeholders even at the preliminary activities of establishing the corridor
(community profiling, community planning, analysis of secondary data on socio-
economic and available biological data, threat analysis, development of an integrated
corridor information system, development of conservation awareness raising
activities, and the design of the corridor learning system). The stakeholder
participation in these activities will enhance their capacity to implement similar
activities and utilize results in decision-making. Available biological data, spatial and
socioeconomic information is collected, analyzed and integrated into the corridor
GIS-based information system. Government agencies, LGUs, NGOs, and other
relevant institutions will ask to share data for analysis. Data gaps identified from
preliminary analysis is enhanced through primary data collection.



Development of an integrated corridor information system

Experience in the past show, that most of the failures of development and
conservation initiatives was attributed by the inability of stakeholders to hold on a
common agenda to optimize the use of resources to produce better result. Conflict of
programs and projects in one working area by agencies and other institutions is often
time resulted to stiff competition and animosity. Based on these lessons, an integrated
corridor information system for the corridor is developed and shared among
stakeholders. The system is developed in consultations and participation of all
stakeholders through the local coordinating unit created at the provincial level. The
specific activities undertaken include: (1) analysis of secondary data, (2) collection of
primary data based on the data gaps determined from the preliminary data analysis,
(3) updating and integration of new information, (4) development of a unified
information system, (5) establishment of protocol for receiving and managing updated
information, (6) capacity building in information management, (7) data base
development and maintenance, and (8) integration of all the data into the GIS
information system.

Corridor awareness campaign program

Stakeholder mindset is focused on the existing government strategy of managing the
natural resources as mandated by the NIPAS law. The flesh of corridor establishment
is the capacity of the stakeholders to understand biodiversity conservation issues.
Thus, intensive awareness campaign is necessary to promote the corridor concept for
biodiversity conservation, facilitate community involvement, and get leverage for
government decision making and legal enforcement processes. A corridor
communication strategy shall be developed through the active participation of local
communities as they are considered the backbone of real biodiversity conservation.
Awareness campaign will also revolve towards advocacy to reform irrelevant and
ineffective environmental policies, and to create public opinion to secure cooperation
and active participation to biodiversity conservation in a larger scale. To attain these
objectives, the following are the activities to be undertaken: (1) designing of a
communication strategy with the active participation of stakeholders particularly the
media, (2) consultations and leveling workshops targeting all levels of stakeholders,
(3) development of information and communications materials, (4) field surveys to
generate community participation, and (5) community and local government outreach
and consultative meetings.

Corridor learning system

The establishment of the corridor learning system for the Sierra Madre biodiversity
corridor is as important as the other component attain biodiversity conservation. The
learning system will provide updates on the progress of program implementation and
measure the effectiveness of planning and management decisions. The learning
system will provide not only a way to assess if objectives are met but also feedback to
modify strategies in case of unwanted results. The establishment of the system
includes the following activities: (1) generation of baseline information, (2)
development of monitoring and evaluation guidelines, (3) development of information
rich indicators relevant across the corridor, (4) development of a strategy for
responsive and adaptive management based on indicators, and (5) building monitoring
and evaluation capacity for local institutions, communities, and protected area



personnel. Participatory process is the overall consideration for the development and
implementation of the corridor learning system.

Improving management in protected areas

Creation and expansion of protected areas and improving the management using
biological indicators is the second highest priority objective for the establishment of
the Sierra Madre biodiversity corridor. A biological corridor is an element of the
landscape, that is often long and narrow that joins two or more larger patches of
habitat that allows movement of individuals between patches and provide long-term
stability of the population. Under the Philippine context, a biological corridor can be
the creation and expansion of protected areas and improving the management of
established protected areas to include the management and operation of other
conservation compatible management units like CBFM and CADC. Creating
protected areas or establishing conservation friendly management units in the open
access areas will put the Sierra Madre range into a solid block of biodiversity
conservation area.

To attain this objective, the existing open access areas in the Sierra Madre
range are seriously evaluated to determine what appropriate management system to
put in place in specific area as prescribe under existing environmental and natural
resource management policies. This activity may define the management system in a
particular area acceptable by government and local stakeholders. Improving the
management of the fully established protected areas and other legally recognized
management units (CBFM and CADC areas) is as important as protected area
establishment. These areas are to be developed as core areas for connectivity to
establish the corridor. The following three activities are designed to augment the
range of existing and future conservation and development interventions, and to
integrate current activities and resources of relevant institutions into the corridor
approach.

Strengthening the legally established protected areas in the Sierra Madre

This activity is designed to increase scientific information and analysis and build local
capacity to collect, analyze and utilize information for decision making and conflict
resolution. This can be done by improving project management and increasing
accessible base line data for land use zoning recommendations and improvements in
biodiversity monitoring.

1. Baseline biological information through the rapid assessment program will be
carried out to document unstudied areas and update the secondary information
from previously studied areas. Local biologist will be trained to serve as local
expert pool to create local scientific rapid biological assessment unit. Major
regional development program is assessed within or outside the protected area
particularly those that perceived to have great influence in the overall
conservation and protection initiatives. This assessment will enhance existing
socioeconomic and biological information that can be used to refine and
update the corridor design framework. Scientific baseline information building
is continuing process as part of the corridor establishment.

2. Local capacity building is one of the main activities to be undertaken by
providing local stakeholders technical trainings such as: (1) information



management, (2) field research, biodiversity, and project monitoring, and (3)
analytical skills. The target participants of the training exercises are local
DENR personnel to include protected area staff, LGUs, POs, and local
communities living within and adjacent the project areas. Other related
capacity building activities include: (1) training of local coordinating units
members created per province, and (2) training of local community planning
and information groups. These trainings will particularly focus on the use of
information system and monitoring techniques, participatory economic
analysis, and exploring opportunities for long-term financial sustainability of
projects.

3. Stakeholder conflict resolution will assess the existing policy framework of
projects, build stakeholder awareness, and facilitate conflict resolution by
disseminating information to all relevant stakeholders. Specific activities
planned to implement include: (1) community and stakeholder consultations,
(2) assessment of policy framework including land tenure regulations for new
settlement and indigenous land claims, (3) needs assessment for conflict
resolution strategy, exploration of solutions of overlapping jurisdiction
through participatory process, and (4) stakeholder workshops to discuss issues,
disseminate information and build consensus on project management planning
and implementation.

4. Awareness campaigns and advocacy are implemented collaboratively with
government agencies, and civil society groups. Training of local awareness
campaign pool and personnel of government agencies and local government
units is trained to spearhead the local awareness campaign and advocacy
works. These groups are tapped to lead advocacy works to push policy
reforms and monitoring development projects that affects biodiversity
conservation. Part of the advocacy work is participation of the group in the
evaluation of Environmental Impact Assessment (EIA) and monitoring of
environmental compliance of companies engage in extractive projects like
mining, logging, and road development.

Management of open access areas

Open access areas remains as the priority target of forest speculators of land
ownership, and extractive industries like logging and mining. Currently, these open
access areas within the existing forestlands left unprotected after the expiration or
cancellation of timber permits issued in these areas. To prevent the further destruction
of these areas, it is necessary to establish an appropriate management system in these
areas to insure long-term conservation and protection.

The preparatory activities to be undertaken include: (1) the assessment of
legal, political, institutional and other constraints to park declaration or establishment
of appropriate management system, (2) stakeholders consultations to generate interest
and assess issues, (3) identification of critical information needs, (4) massive
information and education campaign, (5) resource basic inventory or initial biological
survey, (6) development of management plan, and (7) development and
implementation of communication strategy to push for the creation and declaration of
the new management systems.
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Local stakeholder incentives and rehabilitation of degraded areas to promote habitat
connectivity

The total participation of the local communities in biodiversity conservation is very
critical. Because of their proximity in the area, they are very strategic to provide the
necessary efforts to protect and develop their surrounding areas. However, the same
groups are very vulnerable to contribute to the destruction of biodiversity if their
needs to survive will not be attended

Through the rapid assessment of conservation economics, appropriate
interventions and incentives are identified. Based on the economic study, the
stakeholder is taught to packaged project proposals to secure fund assistance from
local and international funding institutions. Ecosystems rehabilitation activities will
also be conducted to connect open areas, thus, improving the vegetative cover for
wildlife habitat. This can be done through active involvement of local government
units, private sector and government particularly on areas proclaimed as critical
watersheds.

Development of core nuclei protected areas

The intention of establishing a biodiversity corridor is to connect fragmented forest
into one single solid block of forest as conservation area by connecting different
management systems. Right now the current conservation strategy in the Sierra Madre
is to establish protected areas, CBFMs, and CADCs, in specific block of forest
depending of its importance to attain the objectives of government programs.
However, these strategy leave substantial portion unmanaged. Thus, there is a need to
put in place a management system in these open access areas to be managed by the
local communities. An important consideration for establishing a corridor is because
wildlife recognizes no boundary, thus, the need to build a single block of conservation
area through the networks of appropriate management systems.

Laying the foundation

The legally established protected areas and other management units within the Sierra
Madre are considered as core areas to promote connectivity. Conservation
opportunities are explored to connect these areas through expansion and creation of
new protected areas and other management systems, implementation of new zoning
regulations, enforcement of national laws, improved management techniques,
implement targeted research and technical support. This includes: (1) stakeholder
assessment and institution functional analysis, (2) initial outreach and networking
with stakeholder groups and institutions, and (3) consultation with government
agencies to set new zoning standards for areas within the corridor.

Explore conservation linkages

Current activities of stakeholders within the existing management systems are
evaluated to explore options to link these management areas. All activities of the
current programs and projects are to be integrated in the corridor design and
implementation for a unified direction to meet conservation goals and objectives. The
local coordinating units for every province serve as the conduit of engaging
stakeholders to pursue conservation and development works. The specific activities to
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support conservation connectivity are the following: (1) initial stakeholder
networking, (2) outreach and partnership development, (3) initial spatial information
collection and assessment, (4) preparation of information demonstrating where
relevant economic advantages of conservation to advance conservation interest,
assessment of legal, policy, regulatory and financial framework, and the design of
possible policy interventions.

Connecting core nuclei to establish the Sierra Madre biodiversity corridor

The last stage for the corridor establishment is to work for the connectivity of the
different compatible networks of management units legally established within the
corridor. The NSMNP is linked to the different management units in Cagayan,
southern Isabela, northern Aurora and Quirino, while the Aurora Memorial National
Park that is also the most advanced in the south is link to all management units in
Nueva Vizcaya, Nueva Ecija, Bulacan, Rizal and Quezon. Activities for connectivity
are carried out at corridor level. This augments the various activities being undertaken
by stakeholders in the different management units.

Continuation of the collection of biological data

The biological surveys initially conducted within the corridor area provide biological
and social data to identify priority areas of connection, assess and monitor corridor
success, and build local capacity to continue surveying and monitoring biodiversity.
The corridor scale activities to be conducted include: (1) assessment of the
distribution and overlap of species between management units, (2) identification of
priority areas for corridor activities, (3) assessment of the impact of local human
population on biodiversity, (4) identification of indicators to monitor corridor success
and collection of biological and social data on the biodiversity for priority setting, (5)
training of local scientists in survey methodologies, and (6) assessment of the degree
of habitat degradation and economic potential for non protected areas.

Development of corridor-wide economic and policy interventions

The economic analysis of threats in the corridor is used to design policy interventions
that are attractive to stakeholders and key decision makers. This will alter the negative
decision making environment across the corridor, instead to increase the economic
attractiveness of conservation. An assessment of stakeholder incentives serves as the
basis for assessing the performance of alternative policies and regulations. The
economic related activities to be carried out include: (1) assessment of the structure
and size of economic incentives for different stakeholders, (2) assessment of the
impact of alternative policies and regulations on incentives, (3) redesigning policies
and interventions which maximize benefits for stakeholders in order to maximize
political and social support while achieving the biodiversity corridor conservation
objectives, and (4) analysis of information to maximize negative impacts.

Development and implementation of monitoring and evaluation systems

A monitoring and evaluation system is developed to track down the impact of the
different management interventions on biodiversity. There will be two levels of
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monitoring and evaluation: a project level and a community level. The project level
monitoring and evaluation will cover the over all performance in the corridor area vis-
a-vis the impact of the different interventions to biodiversity conservation. In the
community level, the performance will be evaluated based on the management plans
of the different management units and the community development plans of the POs.
The LGUs and the community planning and information group of the POs are trained
as community monitors.

CONCLUSION

The arrest of the rapid loss of the Philippine biodiversity is still far from over. Despite
of the Philippine government’s efforts to mobilize the public to support the protection
of the Philippine biodiversity through CBFM, it seems that ecosystem fragmentation
still continues. These existing programs provided us an idea to design a new approach
to address this problem.

Balancing the interest in biodiversity for public interest require a new breed of
ecosystem management approach. The incentive driving biodiversity loss must be
addressed by considering the entire ecosystem and social systems. Thus, corridor
approach was designed to address this condition. The implementation of the corridor
as a new strategy for biodiversity conservation is still new. Though there’s a
widespread acceptance of the corridor strategy by the stakeholders based on the initial
implementation of the Sierra Madre biodiversity corridor, its sustainability as a
management approach is still to be tested.
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CHAPTER TWO

CONSERVING THE PHILIPPINE CROCODILE IN THE NORTHERN
SIERRA MADRE: THE RESULTS OF THREE YEARS RESEARCH AND
CONSERVATION ACTION

Merlijn van Weerd & Alfredo Alex G. General

ABSTRACT

On 17 March 1999, the Northern Sierra Madre Natural Park-Conservation Project
(NSMNP-CP) was informed by the chairman of the Linglingay Association, Mr.
Vicente Anog, that a fisherman (Samuel Francisco) accidentally caught a crocodile
hatchling in Disulap River, a remote place in the municipality of San Mariano near
the periphery of the Northern Sierra Madre Natural Park (NSMNP). The team
immediately proceeded to San Isidro to confirm the validity of the information... and,
indeed, there was one. Face to face with the fisherman and surrounded by his
neighbors, the importance of wildlife conservation was thoroughly explained. The
fisherman, probably convinced of the need for wildlife conservation or simply put
with his back to the wall, decided to hand-over the crocodile to the NSMNP-CP. The
hatchling was brought to the NSMNP-CP project management office on the Isabela
State University (ISU) Cabagan campus for identification, documentation, and
rehabilitation purposes. This surprise was followed by the retrieval of two more
crocodiles by the same team in 1999. Mayor Jesus C. Miranda of San Mariano
retrieved another crocodile from captivity in February 2000. These retrieved
crocodiles are now thriving in a pen managed by a rice-farmer in San Mariano with
assistance from the NSMNP-CP. Since the construction of the pen in 2000, many
visitors have looked upon these crocodiles and for most of them it was a revelation to
hear that the species they were seeing is the most severely threatened crocodile
species in the world: the Philippine crocodile. Since that hot day in March 1999 much
has changed. Wild populations of Crocodylus mindorensis have been found, breeding
has been observed and the natural habitat of the species has been described. The local
population near remaining crocodile locations has been informed on the status of this
species and the need to conserve it. They have been consulted on the best way to do
this and on ways in which this would be acceptable for all. Local legislation has
passed the municipal council of San Mariano to protect the crocodiles and a crocodile
sanctuary, the first in the Philippines, was established. This paper presents a summary
of the now available data and the results of the conservation efforts so far.

INTRODUCTION
Crocodiles in the Philippines

There are two species of crocodiles in the Philippines, the estuarine crocodile
(Crocodylus porosus) and the Philippine crocodile (Crocodylus mindorensis). The
Philippine crocodile is an endemic species, it occurs only in the Philippines. The
estuarine crocodile is widespread from Northern Australia to India and although it is
threatened in the Philippines it is still common in several of other countries.

The Philippine crocodile is a small crocodile living in inland lakes and the
headwaters of rivers. The estuarine crocodile lives in brackish water, sea, and lower
river systems. The Philippine crocodile can reach a maximum length of about 2.5 m
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while the estuarine crocodile can grow up to 6 m. Apart from size and habitat, the best
identification characteristic is the presence of enlarged scales in the neck of the
Philippine crocodile. The estuarine crocodile has a smooth neck.

Status and conservation of the Philippine crocodile

The Philippine crocodile is a critically endangered endemic species. It is listed in the
IUCN Red List (2000) as critically endangered (a continuing declining population of
fragmented sub-populations in declining areas of occupancy, and/or an adult
population less 250, and/or a population decline bigger than 80 percent in three
generations). Philippine crocodiles are protected under Philippine law (WCSP 1997).
International trade in Philippine crocodiles is banned under the Appendix 1 of the
Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) (CITES 1998).

The wild population was estimated at one thousand individuals in 1982 (Ross
1982) and at one hundred individuals in 1993 with Mindanao and possibly the Sulu
archipelago as the last remaining stronghold of the species (Ross 1998). That was
before the rediscovery of the species in Luzon. Because of the continuing adverse
security situation in these areas, there is little hope for effective conservation of the
Philippine crocodile in Mindanao and Sulu. The discovery of the Philippine crocodile
in the Sierra Madre, however, offers new possibilities for conservation and survival of
the species in the wild.

Conservation initiatives

In 2000, the Philippine Crocodile Recovery Team was created. Its members include
officials of the Department of Environment and Natural Resources (DENR), the
Director of the Palawan Wildlife Rescue and Conservation Center (PWRCC), which
is a captive breeding facility for C. mindorensis, and several persons that are
professionally involved with C. mindorensis conservation or captive breeding. The
recovery team prepared a national recovery plan for the Philippine crocodile (Banks
2000). The primary goals of this recovery plan are to re-establish viable wild
populations of C. mindorensis and to ensure its long-time survival. The IUCN/SSC
Crocodile Specialist Group recommended in 1998 that captive breeding is the best
chance for the species’ survival (Ross 1998). A large number of C. mindorensis have
been bred in the PWRCC but so far no crocodiles have been reintroduced to the wild.
It must be noted that both the IUCN Crocodile Action Plan (Ross 1998) and the
Philippine Crocodile Recovery Plan (Banks 2000) do not include the here presented
information on C. mindorensis in the Sierra Madre as these data have only been
gathered during the last two years. A new priority in C. mindorensis conservation
might now be the identification and study of other sites in Northern Luzon and
conservation and recovery of these wild populations.

Upon the discovery of C. mindorensis in the Sierra Madre, the NSMNP-CP
prepared a short-term conservation plan in collaboration with the Local Government
Unit (LGU) of San Mariano and the Protected Area Superintendent (PASu) of the
NSMNP (Plan-Philippines 2000; van Weerd et al. 2000b). This conservation plan will
be discussed below.

METHODS
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Interviews were carried out in all settlements of the NSMNP to gather secondary
information on current and historic presence of crocodiles. Information on current
presence was checked in the field, often by hiring the informant as guide and visiting
the sites he or she mentioned. Day light track searches were carried out along
riverbanks as well as night surveys using strong flashlights. Of crocodiles observed,
size was estimated and individuals were placed in the following categories: (1)
hatchling (very small crocodiles up to 0.3 m), (2) juvenile and sub-adult (0.3 to 1.5
m), and (3) adult (bigger than 1.5 m). Night surveys were repeated and the maximum
number of one night was taken as population count. Secondary information on
crocodile numbers that could not be confirmed in the field, or of sites that could not
be visited, was categorized as “estimated” if the information was given by several
independent informants and sounded reliable.

Habitat was mapped and described following a standard protocol. The results
presented here are just a summary of the main habitat characteristics. For details see
Oppenheimer (2000) and Oudejans (2001).

PHILIPPINE CROCODILE DISTRIBUTION AND POPULATION SIZE IN THE
NORTHERN SIERRA MADRE

Crocodiles in the Northern Sierra Madre

In 1999, the presence of C. mindorensis was confirmed in the Northern Sierra Madre,
Northeast Luzon (van Weerd 2000). This area was previously identified as a probable
C. mindorensis location based on secondary information (Ross 1982) but hard
evidence was lacking. Since the discovery in 1999, a number of crocodile surveys
have been carried out in the Northern Sierra Madre by the NSMNP-CP. Two of these
surveys were conducted together with co-workers of PWRCC. Two in-depth studies
were carried out by Dutch MSc. students under the framework of the Cagayan Valley
Program on Environment and Development (CVPED). The data presented in this
paper is a summary of the results of these studies (Pontillas, 2000; Van Weerd 2000a;
Van Weerd et al. 2000a; Tarun 2000; Van Weerd 2000b; Tarun 2001; Van Weerd et
al. 2001; Oppenheimer 2001; Oudejans 2002; Tarun & Guerrero, 2002).

Estuarine crocodiles are still present in coastal wetlands on the Eastern side of
the Sierra Madre, though in small numbers (NORDECO & DENR 1998;
Oppenheimer 2001; Van Weerd 2001). However, C. mindorensis was also observed
near and even in the ocean. One specimen was captured leading to a positive
identification (van Weerd 2000) and another adult C. mindorensis was caught by
fishermen in a mangrove area in May 2001 and photographed. Within the
municipality of San Mariano there are several locations with confirmed Philippine
crocodile presence. The total population ranges from at least thirty-eight confirmed
individuals (Tarun & Guerrero 2002) to an estimated seventy-seven based on
secondary information (Oppenheimer 2001), and probably more than one hundred in a
larger area including the Cordillera part of Cagayan Valley (Oudejans 2002).

Table 1 shows the confirmed and estimated population size per age class in the
various locations. Table 2 gives the latest survey results (March 2002) in a limited
number of locations. Map 1 shows the locations with confirmed or suspected
Philippine crocodile presence in and around the NSMNP. There are two distinct sub-
populations: (1) Dicatian Lake and surrounding rivers in Divilacan, and (2)
Pinacanauan de Ilagan River and its tributaries and lakes in San Mariano and Ilagan.
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Table 1: Population size of Philippine crocodile in presently identified locations per age group. Based
on surveys in 1999 to 2001 (Oppenheimer 2001; Oudejans 2002; Van Weerd et al. 2001).

Location Hatchling Juvenile Adult Total
Conf | Est | Conf | Est Conf Est Conf Est
Cagayan Valley side
1. Abuan River 8 0 2 10
2. Kamalaklakan 1 2 1 2
3. Pagsungayan 2 *
4. Lake Dungsog 1 1 1
5. Lake Dunoy 2 3 2 3
6. Disulap River 8 2 12 12
7. Disabungan River 1 2 1 2
8. Dinang creek 6 11 2 17 30 *
9. llaguen River >4 4
Sub-total Cagayan Valley side 14 14 6 34 66
Pacific Ocean side
10. Lake Dicatian 10 *
11. Dibol 1 1 1
(+ 1 dead)
12. Divilacan (1 dead)
Sub-total Coastal side 1 1 11
(+2 dead) (+ 2 dead)
Total 14 14 7 35 77
(+ 2 dead) (+ 2 dead)

Conf = Confirmed (crocodiles have been sighted), Est = Estimated (based on

secondary information).
* = All age classes

The latest confirmed population at four sites in San Mariano (Lake Dungsog, Lake
Dunoy, Disulap River, and Dinang Creek) is thirty-eight individuals (Tarun &
Guerrero 2002). Twenty-six hatchlings, six juveniles and six adults were observed
(see Table 2). C mindorensis has now been confirmed breeding in three sites: Lake
Dunoy, Disulap River (in 2000) and Dinang Creek.

Table 2: Results of latest survey (March 2002) in selected sites. The location numbers follow Table 1.
Other sites shown in Table 1 were not visited. (Tarun & Guerrero 2002)

Location Hatchling | Juvenile, Sub- Adult Total
adult
Conf Conf Conf Conf

Cagayan Valley side

4. Lake Dungsog 1 1

5. Lake Dunoy 12 2 14

6. Disulap River 1 1

8. Dinang Creek |14 6 2 22
Sub-total Valley side |26 6 6 38

At several other locations in San Mariano, crocodiles have been observed but these
are probably not breeding areas because hatchlings were never observed. Two
locations in and near San Mariano remain to be surveyed: Abuan River and the upper
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stream of Ilaguen River. Informants consequently mention these two locations as
inhabited by crocodiles.

Dicatian Lake and surrounding creeks in the coastal municipalities of
Maconacon and Divilacan are confirmed as C. mindorensis locations (Oppenheimer
2001) although reliable population estimates are lacking. Fishermen caught two adult
Philippine crocodiles in the Pacific Ocean at the mouth of creeks in this area. Both
crocodiles died. In addition, five hatchlings and one juvenile C. mindorensis
were retrieved from captivity. Two hatchlings were released in Disulap river, one
hatchling died and the other three retrieved crocodiles are being kept by the
community of San Jose in a specially build pen until they can be released in the wild
safely.

Oudejans (2002) identified several other locations outside the coverage area of
the NSMNP-CP with possible C. mindorensis populations. These are Magat River
with an estimated total of ten crocodiles and Siagot River with another ten crocodiles.
These locations were not yet visited to confirm the presence of crocodiles. Based on
the here presented results it seems fair to estimate the total population size of C.
mindorensis in the Northern Sierra Madre and Cagayan Valley at one hundred
individuals (all age classes).

The fact that new crocodile locations are being identified during each survey
in new areas, and the fact that Philippine crocodiles are easily overlooked, leads to the
conclusion that C. mindorensis might very well still occur in low numbers in many
locations in North Luzon.
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Map 1: Philippine crocodile locations in the Northern Sierra Madre. Numbers correspond with
location numbers in Tables 1 and 2.
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Habitat

Detailed habitat characterization studies were carried out in Lake Dunoy, Disulap
River and Dinang creek in January to March 2001 (Oppenheimer 2001). Table 3 and
4 summarize the findings.

Table 3: The general characteristics of Dunoy, Diwagden and Dinang

Location Wetland | Size Turbidity | Flow Banks Human activity
Type

Lake Lake 100 x 50 m Clear, Stagnant Not steep, Kaingin farming,

Dunoy vegetated dense rice paddies nearby.

vegetation of No fishing.
shrub and trees

Disulap River Average Clear Rapid Cliffs and Few cultivated
River width: 24 m pebble beaches, | fields, moderate
cliffs forested | fishing, and hunting
activities

Dinang Creek Average Turbid Nearly Steep clay Cultivated all along
Creek width: 7 m stagnant banks, small creek. Creek used
strip of shrub by carabaos. No
fishing

Table 4: Physical characteristics of Dunoy, Diwakden and Dinang in the period January to March
2001.

Location (N) Temp (°C) pH Flow velocity (m/s)
Dunoy (11) 23.0-25.0 4.34 - 6.09 0

Disulap (21) 22.5-25.0 6.85-7.25 0.01 - 0.67

Dinang (20) 24.0 - 29.0 6.49 - 7.74 0.02 - 1.55

The variation in habitat characteristics between the sites is striking. C. mindorensis
occurs in small lakes, fast streaming rivers and stagnant creeks. The water
temperature varied from 22.5 °C to 29 °C during the study period and is likely to vary
much more during the coldest month when a mountain rain fed creek like Disulap
River is much colder than a stagnant lowland lake. pH varied from acid (4.34) to
slightly basic (7.74). Riverbank substrate and vegetation varied from cliffs with
pebble beaches to clay banks with shrub and secondary forest vegetation. Dinang
Creek is surrounded by cultivated fields with a very high disturbance level from
cultivating farmers and bathing carabaos. Disulap River is much less disturbed. None
of the locations is really secluded or undisturbed. C. mindorensis is found in both
fresh and sea water environments though the occurrence in the sea has to be studied
further and is based on two accidental catches by fishermen in coastal waters.

It seems that C. mindorensis is much more of a generalist than a specialist and
does not totally depend on undisturbed freshwater habitats. Why then is the species so
rare?

Threats
In the municipality of San Mariano, Isabela, the decline of the crocodile population is

thought to be linked with poaching and destruction of crocodile habitat such as illegal
fishing, kaingin making up to the edge of the creeks and riverbanks, and deforestation.
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Many areas where crocodiles historically occurred show these human activities.
However, in Dinang Creek this theory seems to be debunked as both sides of the
creek are intensively cultivated (rice and corn), grasses and brush along the riverbanks
are burned, and fishing activities are regular occurrences. Dinang Creek might just
hold the right formula for co-existence between man and crocodiles and merits further
studies.

Most respondents of interviews on the reasons of decline of C. mindorensis in San
Mariano do mention that hunting decimated the former crocodile populations, notably
commercial hunting during the 1960s by crocodile hunters from Mindanao (Oudejans
2001).

During the period March 1999 to March 2002, several incidents in which
crocodiles were captured or killed were reported. Two adult Philippine crocodiles
were accidentally caught by fishermen in the coastal waters of Isabela and died after
being kept tied to ropes for weeks. The DENR, responsible for the release or
confiscation of captured Red List species, was not able to convince the fishermen to
release the crocodiles and did not enforce the law. Several juvenile crocodiles were
caught in San Mariano and sold as pet. They could not be retrieved, as the source did
not want to disclose the names of clients. At least one adult crocodile was killed in
Dinang creek out of fear or ignorance. One juvenile crocodile was caught in [laguen
River and kept as pet.

It seems that killing and capturing of crocodiles is the main reason for the continuing
decline of C. mindorensis in North Luzon, and probably the Philippines as a whole.
Habitat alteration and food competition might play a role as well but probably less
then hunting. Currently the remaining population of C. mindorensis in the Northern
Sierra Madre is also threatened by fragmentation and by being too small. Stochastic
effects (flashfloods, extreme droughts, reduced chances to find a mating partner) and
genetic effects (inbreeding) become large threats in very small populations.

Because of its shy nature and small size, the Philippine crocodile offers no real
danger to humans. Indeed, in all locations where crocodiles are found in San Mariano,
they share the river and natural resources with humans living nearby. There are no
reported fatal attacks of Philippine crocodiles on humans from direct sources. All
stories about crocodile attacks are “hear-say” and could refer to attacks by the
estuarine crocodiles, which is believed to have been present in Cagayan River until
fairly recently (Oudejans 2002). In the San Mariano area all crocodiles present are
Philippine crocodiles. Acceptance of co-habitation with crocodiles and sharing of
freshwater habitats might therefore be easier to achieve compared to areas where
crocodiles pose a danger to people. Fighting ignorance by providing information and
winning the support of the local farmers, fishermen and hunters is of utmost
importance for a successful conservation program.
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CONSERVATION OF THE PHILIPPINE CROCODILE IN SAN MARIANO

In San Mariano, C. mindorensis is mainly found outside the NSMNP and its buffer-
zone. A conventional conservation program based on minimizing people-crocodile
interactions and totally protecting natural crocodile habitats can therefore not be
employed. Removing people from the crocodile inhabited areas is, in our time, no
longer a socially acceptable option and would not be accepted by the local population
and local government. It would also work counter-productive as local inhabitants
would start to see the crocodiles as a threat to their livelihood and law enforcement in
protected areas in the Philippines is currently generally lacking.

Therefore, any long term conservation and protection program for C.
mindorensis will have to employ a co-management approach wherein all stakeholders
and key players (local residents, local governments, government institutions, the
academe and NGOs) are in agreement as to how the program will run, each having its
own specific tasks and responsibilities. Resources have to be pooled and maximized
in order to increase the chances for success and sustainability. A long-term program
should definitely include mitigating measures to lessen the impact of anthropogenic
factors, which will always be present at various intensities but it should also include
benefits for affected local communities to solicit their active support and compensate
for any adverse impact.

After the discovery of C. mindorensis in San Mariano in 1999, a short-term
conservation plan was prepared and executed by the NSMNP-CP and the Local
Government Unit (LGU) of San Mariano from July 2000 to May 2002. The main goal
was to establish crocodile sanctuaries, which would be accepted and actively managed
by the local communities. The conservation plan was drafted by the NSMNP-CP but
revised with inputs from local communities who formally accepted the final version.
The proposal was also presented to the Protected Area Management Board (PAMB),
which is the multi-sectoral body responsible for decisions about the NSMNP, and was
subsequently approved. The objectives of this conservation plan were the following:

1. Generating data on Philippine crocodile distribution, population size, basic
ecology and threats in the Northern Sierra Madre.

2. Increasing the awareness among the local population with regards to the status
and need of protection of the Philippine crocodile.

3. Involving the local population in co-management of the Philippine crocodile
and establishment of community declared crocodile sanctuaries.

4. Involving all stakeholders in planning and writing of a long-term action plan
for the conservation of the Philippine crocodile in the Northern Sierra Madre
and securing funding for the execution of a long-term conservation plan.

To increase the support of local communities an integrated conservation and

development approach was used with attention and budget for the provision of
alternative livelihood options to target communities.

Activities conducted leading towards co-management and sanctuary establishment

The reasoning was that if there is going to be a long-term conservation program for
the Philippine crocodile, the first step is to educate the people about its natural history,
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its conservation status, the need for its conservation, the economic benefit that would
come in line with its conservation and ecotourism, and the utmost need for the active
involvement of local people in the conservation and protection activities. The
following six elements are of crucial importance for the conservation of Philippine
crocodile, its habitat, and the NSMNP.

Information, Education, Communication (IEC)

Thorough information and dissemination campaigns were conducted with the
objective of educating the people on the nature and status of the Philippine crocodile
and its possible imminent extinction, if conservation and protection efforts are not
implemented the soonest possible time. Support from the communities was harnessed
during several public consultations and commitment to form into a Bantay
Sanktuwaryo (a community patrol unit to actively protect the crocodile sanctuary)
was given an assurance by the community residents.

Through close collaboration of the San Mariano field office, IEC, and fauna
teams of NSMNP-CP, five awareness sessions were held in sitio San Isidro, Disulap
and barangay San Jose, San Mariano. Posters, produced by the NSMNP-CP, were
used during these sessions, which were left behind in the community for the barangay
residents to further read and see.

The IEC team also designed and produced two thousand flyers in Tagalog, as
well as colored posters (one thousand in English and one thousand in Tagalog), which
were distributed to the NSMINP-CP covered barangays. Extra copies were also given
to the people’s organizations (PO) for distribution to people passing by their
barangays. Ordinances approved by the LGU were translated into Ilocano and
Tagalog, and reproduced and distributed to the local residents in NSMNP-CP covered
barangays. The Philippine crocodile has been featured several times in the Tagalog
newsletter that the project is distributing among local communities and in radio
broadcasts on popular local radio stations. A comic album on environmental issues
was produced and distributed by the NSMNP-CP featured a story on the Philippine
crocodile. C. mindorensis is one of the topics of the community theater groups
(Dalaw Turo) that were established in the Sierra Madre by the NSMNP-CP and
DENR.

Community dialogues and public consultations

After the IEC sessions and the positive feedback from the local residents, the
NSMNP-CP Fauna Team drafted a proposal for the Philippine crocodile conservation
program. The draft proposal was discussed with the community residents of San
Isidro and San Jose during meetings and informal discussions. The project was
sensitive to the suggestions of the local residents on how best to go about the
conservation program.

The need to regulate human activities within the proposed sanctuary and the
need to form a Bantay Sanktuwaryo were discussed. Both got the approval of the
local residents. However, human activities to be regulated within the proposed
sanctuary were thoroughly deliberated with the local residents in order to get their
feedback if the proposed regulated activities would or would not drastically affect
their way of life. Suggestions were then made in order to balance the need of the
local residents to have transportation access and some fishing activities within the
proposed sanctuary. This resulted in well-defined areas within the sanctuary itself
where regulations became site-specific.
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Several public consultations were also organized to discuss in detail the
contents of the draft proposal and, again, to gather feedbacks from the local residents
and the LGU. After the public consultation sessions, attendees were given survey
forms wherein they could signify whether they were in support of the Philippine
crocodile conservation program or not. The proposal got an overwhelming support
both in San Isidro and San Jose.

Lobbying for local government support

When the first retrieved hatchling was identified as the Philippine crocodile, the LGU
of San Mariano was informed and provided with an orientation on the need for its
conservation. The LGU responded immediately and passed the very first ordinance in
support for Philippine crocodile conservation.

The following ordinances and resolutions were passed and approved by the
Sangguniang Bayan of the Municipality of San Mariano, Isabela:

1. Ordinance No. 99-025: an ordinance prohibiting the collection and
annihilation of the Philippine crocodiles.

2. Ordinance No. 2000-002: an ordinance prohibiting the catching, hunting,
collecting, or killing of the Philippine crocodile for any pets, sports, collection
or personal consumption. This ordinance also declared the Philippine
crocodile as the wildlife flagship species of the municipality.

3. Resolution No. 2000-133: a resolution earnestly requesting the NSMNP-CP
and DENR to put up a crocodile rescue center in the municipality.

4. Ordinance No. 2001-17: an ordinance declaring the identified areas in sitio

San Isidro, Disulap and parts of barangay San Jose, municipality of San
Mariano, as Philippine crocodile sanctuary.
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Co-management of the crocodile pen

In January 2000, a pen was constructed in the lot of Mr. Fernando Domingo of San
Jose, San Mariano for the crocodiles retrieved from captivity. The lot owner and
members of his family now accept visitors, orient them about the Philippine
crocodiles and the rules visitors have to follow (no unnecessary disturbance, throwing
of rocks, poking, feeding, etc.), manage the feeding and cleaning of the pen, ensure
continuous water supply inside the pen, and maintain a logbook for visitors.

The barangay council of San Jose assumed the responsibility of providing
security to the crocodile pen, just in case it will be needed. The NSMNP-CP, on the
other hand, provides minimal financial support for the feeding, in case there is
scarcity of food and there is a need to supplement it with shrimps and chicken. The
fate of the Philippine crocodiles in the pen will be decided in line with the long-term
conservation program, which is now being drafted (June 2002). One option is to
release the crocodiles in the crocodile sanctuary of Disulap River; another is to keep
them in the pen as part of an environmental education center in San Jose about the
Philippine crocodile.

Protection and co-management of crocodile habitats inside and outside the
NSMNP

The NSMNP-CP contributed to the design of an environmental management plan for
the NSMNP. This plan includes crocodile habitat management zones in identified
crocodile areas within park boundaries. These zones are totally protected and cannot
be used for any development purposes (DENR 2000).

Outside the park, crocodile habitats can only be protected with full consent of
local communities and LGUs. Disulap River, the first wetland to be confirmed as the
habitat of the Philippine crocodile in the Northern Sierra Madre, was also the first to
be declared a Philippine crocodile sanctuary by the LGU of San Mariano.

Disulap River was subjected to several studies and reconnaissance activities;
nesting sites were identified, population estimates were conducted, and portions
frequented by crocodiles were also identified. Based on these results a portion of
Disulap River was declared as the Philippine crocodile sanctuary wherein human
activities are regulated. The households situated near the sanctuary were given
orientations on crocodiles, the need for community support to ensure its protection,
and the option to avail themselves of livelihood support from the project, in return for
their commitment and active involvement in the crocodile conservation program.

The Sanguniang Bayan of San Mariano held a committee hearing wherein all
the queries on the proposed ordinance to declare a sanctuary were explained and
clarified. Public consultations were then conducted by the LGU with two municipal
councilors spearheading the activity, together with the NSMNP-CP. The draft copy
of the ordinance was discussed and the map of the proposed sanctuary was shown to
the local stakeholders. Getting an overwhelming support from the community
residents living near the sanctuary, the said ordinance was finally passed and
approved by the Sangguniang Bayan of San Mariano on 7 September 2001.

In collaboration with the LGU of San Mariano billboards have been produced
and installed along the sanctuary to provide information about the sanctuary and the
Philippine crocodile. A community protection group will be set up to protect and
control the sanctuary. Alternative livelihood support is being provided to local
residents that are affected by the establishment of the sanctuary by the NSMNP-CP.
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Disulap River was also selected as one of the Biodiversity Monitoring System
(BMS) sites, which is the official monitoring system for protected areas in the
Philippines. The NSMNP-CP assisted DENR with the development of a crocodile
monitoring protocol and the establishment of the BMS in Disulap River.

Long-term conservation of the Philippine crocodile in the Northern Sierra
Madre

The IEC campaigns, the meetings and consultations, and finally the declaration of the
Disulap River Philippine crocodile sanctuary are a first step in the direction of a long-
term conservation strategy for C. mindorensis in the Northern Sierra Madre. The
lessons learned are very useful for a continuation of a co-management approach to
implement this strategy and show that it is possible to win community support for the
conservation of threatened species, even if these are crocodiles. The real success can
only be measured in crocodiles. The monitoring system, which has been set up,
should provide this information.

In May 2002, just before the regional conference for which this paper was
written, a workshop was held in Cabagan and San Mariano, Isabela, to design a long-
term conservation plan for C. mindorensis in Northeast Luzon. Stakeholders present
included local residents, LGUs, regional and national DENR officials, the Director of
the PWRCC and the members of the Philippine Crocodile Recovery Team as well as
members of the [UCN Crocodile Specialist Group. The output of this workshop will
be a five-year plan, based on the inputs of all stakeholders present, with a
comprehensive integrated co-management strategy for development and conservation
of crocodile sites and nearby communities in San Mariano. A co-management group
is to oversee the implementation of this plan with funding initially coming from the
Royal Netherlands Embassy (RNE) through the NSMNP-CP.

A research proposal was prepared earlier by the CVPED in collaboration with
the NSMNP-CP. The aim of this proposal was to get funding for the involvement of
local students of the ISU in crocodile research activities and to extend crocodile
surveys in Northeast Luzon beyond the coverage area of the NSMNP-CP. This
proposal, the Community-based Research, Observance & Conservation (CROC)
project (CVPED 2002), won the British Petroleum (BP) Conservation Program gold
award in April 2002 and research activities funded by this program are currently
ongoing (June 2002). Research activities will have to continue during the coming
years with a strong collaboration between the DENR, the PWRCC, CVPED, ISU and
the NSMNP-CP. Development of a long-term research strategy by these partners was
part of the crocodile workshop of May 2002.

The best incentive for the stakeholders to make the conservation and research
plan work was the observation of a juvenile crocodile, in full view on the bank of
Dinang creek, during the field visit of the workshop. If this juvenile will once breed in
San Mariano depends especially on the people of San Mariano. There is certainly
hope that it will.
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CHAPTER THREE

RESEARCH AND CONSERVATION OF HUMPBACK WHALES AND
OTHER CETACEAN SPECIES IN THE BABUYAN ISLANDS, NORTHERN
LUZON

Jo Marie V. Acebes & Lissa Aireen R. Lesaca

ABSTRACT

In 1999, the Babuyan Islands were verified as a breeding ground for humpback
whales. Categorized as vulnerable by the [IUCN Red List, the discovery of these
whales in this area is significant in establishing the current status of the population in
the western North Pacific. WWF-Philippines aims to: (1) determine the minimum
abundance, distribution and migratory origins of humpback whales in the area, (2)
develop and implement an Information, Education, Communication (IEC) campaign
on marine mammals for the coastal communities of Calayan, Claveria, Sta. Ana and
Aparri, and (3) recommend steps in the protection of the humpback whales through an
initial conservation plan. Vessel surveys conducted from 1999 to 2002 indicate that
eleven species of cetaceans occur in these waters. The abundance of these cetaceans
exemplifies the high marine biodiversity in the region. Humpback whales migrate in
these waters to mate, give birth and nurse their young. Thirty individual whales have
been photo-identified and seven have been found to match with whales photographed
in Japan. Participatory planning is necessary to develop a conservation strategy for
humpback whales in the Babuyan Islands. A preliminary conservation management
and planning workshop was conducted in October 2001, which was attended by
multi-sectoral representatives from the four municipalities, regional agencies, and
other partner NGOs. As part of the IEC program, youth assemblies, and consultation
and validation workshops were organized in four municipalities. These activities aim
to increase the awareness of local people regarding the biology of marine mammals
and their significance to marine biodiversity conservation, and to elicit local
knowledge on environmental issues in the area.

BACKGROUND

The humpback whale (Megaptera novaeangliae) is one of the several species of
marine mammals confirmed to be present in Philippine waters (Leatherwood et al.
1992). It is listed as vulnerable by the [IUCN Red List (Hilton-Taylor 2000). In the
Philippines, this species is protected under the Fisheries Administrative Order No.
185-1, No. 208 and Republic Act No. 9147, otherwise known as the Wildlife
Resources Conservation and Protection Act. The waters surrounding the Babuyan
Islands have been identified as a breeding ground for the humpback whales
(Yaptinchay 1999). Being verified only in 1999, nothing much is known about the
population. Reconnaissance surveys have been done but due to lack of funding,
limited research has been accomplished. There is a need to know the identity of the
population, characterize their Philippine habitat, determine the seasonality of their
presence, abundance and distribution, and identify threats. The information gathered
will be essential in any conservation effort to be implemented in the area.

In 2000, the humpback whale research and conservation project was
undertaken. The project has three main objectives:

31



1. To estimate the minimum abundance and migratory characteristics of
humpback whales in the area based on catalogued photographs of individual
animals.

2. To develop and implement an IEC program on marine mammals for the
coastal communities of the Babuyan Islands, Claveria, and Aparri.

3. To recommend further steps in the protection of the humpback whales through
an initial conservation plan (Acebes et al. 2001).

RESEARCH

The project aims to determine the minimum abundance and migratory characteristics
of humpback whales primarily through the conduct of photographic identification
studies. Photo-identification allows repeat sighting of individual whales and would
lead to accurate counts, and determination of migration routes and other behavior
patterns. In addition, other techniques such as humpback song recordings and biopsy
samplings were also used. Song and genetic analysis will also aid in determining the
whales’ migratory origins.

Data gathered by WWF researchers during the first year of research in 2000 is
insufficient to be able to determine the migratory origins, abundance and distribution
of the whales. The initial photo identification study yielded very limited fluke
photographs. The photographs obtained were generally unsatisfactory for comparison
to other fluke photos in existing humpback whale catalogues in the North Pacific. In
2001 and 2002, a more intensive photo-identification study was conducted (Acebes
2001; Acebes 2002).

Methods

The study area was the Babuyan Islands located at 121° 36° 00” longitude and 19° 18’
00” latitude. It consists of five main islands: Calayan, Camiguin, Dalupiri, Fuga, and
Babuyan Claro. The study was extended to include Palaui Island, a small island on the
Northeast point of Luzon due to its proximity to the Babuyan Islands.

Boat surveys were conducted during the months of March until May using a
predetermined transect line covering the waters around the five islands and Palaui
Island. Each line was traversed using an 11 m double-engine outrigger survey boat
with a 3 m high platform. Observers from this platform used the naked eye and
binoculars to locate whales visually. Upon sighting, species was identified and
location was marked using a handheld GPS. The animals were approached using an 8
m motorized outrigger boat. From this boat, photographs of the underside of the
flukes of humpback whales were taken. The location, companions and behavior of the
whales were also noted. High-quality photographs were compared based on the
degree of pigmentation, natural markings and pattern of the trailing edges of the fluke.
Individuals were assigned identification numbers. Fluke photos were then compared
with the collection of fluke photos from Ogasawara and Okinawa, Japan.

An omni-directional hydrophone was used to detect and record humpback
singing. Surface times of the singers were also noted. Skin samples were taken
opportunistically using a crossbow and biopsy darts. A kitchen sieve attached to a 3 m
long PVC pipe was also used to scoop up sloughed skin from the whale’s dive
“footprint”. Skin samples were carefully transferred to properly labeled vials
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containing saturated salt solution and 20 percent dimethyl sulfoxide. Environmental
parameters were measured at predetermined waypoints and points of cetacean
sightings. Salinity was measured using a hand refractometer. Sea surface temperature
was taken using a laboratory thermometer and turbidity was measured using a secchi
disc.

Accomplishments

From 2000 to 2002, a total of 6,061 km have been traversed. The most commonly
sighted are humpback whales, with a total of 154 sightings documented. Vessel
transect surveys indicate that there is a significant number of humpback whales that
migrate to these waters every year. Whales were observed in the following social
groups: lone adult, mother-calf pairs, two adults, mother-calf-escort, and surface-
active mating group of three or four individuals. A total of thirty individuals have
been photo-identified. Fluke photographs have been compared with the fluke
catalogue of humpback whales seen in Ogasawara and Okinawa, Japan. To date,
seven matches have been found. This indicates that the whales are moving between
these two breeding grounds, Philippines and Japan.

A total of 143 minutes of humpback songs have been recorded and are still pending
for analysis. Four biopsy samples have also been taken.

Other species of cetaceans that have been identified are: sperm whales
(Physeter macrocephalus), short-finned pilot whale (Globicephala macrorhynchus),
false-killer whale (Pseudorca crassidens), melon-headed whale (Peponocephala
electra), dwarf sperm whale (Kogia sima), long-snouted spinner dolphin (Stenella
longirostris), spotted dolphin (Stenella attenuata), bottlenose dolphin (Tursiops sp.),
Fraser’s dolphin (Lagenodelphis hosei), and rough-toothed dolphin (Steno
bredanensis). The abundance of cetacean species that occur in this area exemplifies
the high marine biodiversity in the region.

INFORMATION EDUCATION CAMPAIGN

IEC is an integral component of the project. It aims to promote and raise awareness
and understanding among the local stakeholders regarding concepts on biological
diversity, emphasizing the marine mammals’ (whales and dolphins) role in the web of
life.

The specific objectives of the [EC component are to: (1) present and inform
local stakeholders about the goals of the WWF-Philippines project, (2) conduct
consultations and workshops with local officials and agencies of the municipalities
and barangays, and (3) to conduct school and community extension activities that
focus on the significance of biological diversity found in their particular area (Acebes
et al. 2001). From the initial phase to the present, the project implemented IEC
support activities to involve the local community in the pursuit of environmental
conservation with emphasis on the humpback whales and its ecologically significant
habitat, the waters of the Babuyan Islands.

The project also aims to institutionalize marine mammal research through the
establishment of a volunteer program. This program targets students, young
researchers and professionals to participate in the research of humpback whales in the
islands. The project also aims to establish a partnership with the local academe
through research and capacity building.
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Methods

The project team strengthened its presence in the area by presenting and informing
local stakeholders on WWF-Philippines’ goals and objectives as a non-government
conservation organization. Results of the research for the year were feed backed to the
stakeholders as part of the IEC process.

The IEC plan of action of the project’s first year of implementation, was
divided into four levels of strategies: (1) consultation and coordination activities (2)
community and school extension activities, (3) multi-media approach and
collaborations, and (4) skills enhancement workshops for staff and volunteers. Formal
and non-formal methods of communication were implemented, from coordination
work to consultation activities, targeting various audiences such as local government
officials, fishermen, school children, and the youth. Collaborations and partnerships
were also sought within the regional offices of Cagayan Province, Region 02. WWF
collaborated with the Department of Environment and Natural Resources (DENR),
the Department of Agriculture-Bureau of Fisheries and Aquatic Resources (DA-
BFAR), the Department of Tourism (DOT), and the provincial government.
Interviews, consultation workshops on the barangay and municipal level, focus group
discussions, youth assemblies, and school visits were organized as part of the
project’s intervention in the project target municipalities, namely: Aparri, Calayan,
Claveria and Sta. Ana.

Information dissemination is an important aspect of the project. In order to
achieve this, various methods were used. Fact sheets and posters were produced and
distributed in key municipalities of Cagayan Province. Radio plugs relaying
information on humpback whales and various activities of the project were aired in
the local radio stations, reaching households as far north as Calayan Island. Billboards
were also designed for installation at strategic sites in the target municipalities. Other
informal strategies employed were unstructured interviews and community
immersions by participating in local activities or festivities.

Accomplishments

Whales and dolphins posters and project fact sheets distributed to various
stakeholders in Cagayan province facilitated the dissemination of information
regarding marine mammals and the conservation efforts initiated by WWF-
Philippines in the region. Radio plugs aired in Aparri and Tuguegarao provided
information regarding the project’s on-going activities in area. At present
informational billboards have been installed in Aparri and Sta. Ana. These boards
provide information not only about the humpback whales but also about Philippine
laws governing marine mammals.

Community visitations and workshops conducted in barangays in Aparri,
Claveria and Sta. Ana were geared towards gathering initial information on various
natural resources available, environmental issues and programs existing per
municipality. This also paved the way for establishing future collaborative activities.
This was also essential in getting the initial feedback or impression of the community
on the initiatives of the project. To establish linkage with key agencies in Region 02, a
consultation workshop with the DOT, DA-BFAR, and the DENR was conducted in
Tuguegarao City in 2000.
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From 2000 to 2001, youth assemblies have been conducted in twenty-one
schools in Claveria, Aparri, Sta. Ana and Calayan with 1,470 elementary and high
school students participating. These assemblies include lectures on marine mammals
and basic biology of humpback whales. An interactive environmental game was also
used to demonstrate the concept of the “web of life”. A special session was conducted
for 120 marine biology and fisheries college students of Cagayan State University
(CSU) in Aparri, discussing marine mammals as well as national and global
environmental conservation.

In 2002, new IEC activities were implemented such as the ecological art
activity for the youth. Thirty-five students from Camiguin participated in this activity
and were able to use basic drawing techniques in expressing their insights on marine
mammal species. Project L.I.LF.E. (Learning Interdependently for the Environment), a
mobile educational van toured twenty-nine schools in the coastal municipalities of
Sta. Ana, Aparri, and Claveria. Its main objectives were to increase the awareness and
knowledge of the Filipino youth on environmental conservation and resource
protection by producing and presenting interactive and multi-media presentations, and
to harness the interest and support of the local residents on conservation issues. This
project is a van fully equipped with audio-visual and training materials that feature
nature conservation issues relating to forests, climate change, and fisheries. A series
of videos were also presented, targeting different student levels.

In May 2002, a Memorandum of Understanding was signed between WWE-
Philippines and CSU formally stating concerted efforts and responsibilities of the two
institutions, specifically towards the goal of conservation. This will strengthen
linkages with the academe, as there will be an exchange of information, resources and
trainings as well as passing of technical knowledge to students and faculty. CSU will
be involved in WWF-Philippines’ volunteer program through the participation of
selected students in the conduct of the research in the islands.

Reports of stranded whales and dolphins are not uncommon in Cagayan. In the
effort to educate the people on marine mammals and expand the national marine
mammal stranding response network, a training was conducted in June 2002 for
stakeholders in Cagayan Province. As a result, forty-six participants were trained and
a stranding network for Cagayan Province was formed. With the consensus of the
participants present, the BEFAR regional fisheries training center in Aparri was
established as the coordinating office for the Cagayan marine mammal stranding
network.

DEVELOPMENT OF AN INITIAL CONSERVATION PLAN

Participatory planning is necessary to develop a conservation strategy for humpbacks
in the Babuyan Islands. The project aims to develop an initial conservation plan for
the humpback whales through a preliminary conservation-planning workshop
represented by various stakeholders.

Methods

In preparation for the formulation of an initial conservation plan, municipal profiles
and other relevant secondary data were gathered. This information is vital to the eco-
profiling of the target sites. A preliminary conservation-planning workshop was
designed in order to gather the identified stakeholders. The workshop was divided
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into two parts: (1) gathering of local knowledge on resources and its use, and (2)
prioritization and action planning. The workshop had the following objectives:

1. To come-up with substantial information on how the stakeholders of the target
municipalities perceive their natural resources, how they utilize it and what
time of the year are these resources being utilized.

2. To get a better understanding of the various conservation-related programs
that each municipality is presently undertaking.

3. To secure from the stakeholders specific issues that need to be prioritized and
their specific plan of action to address the said issues.

4. For the municipal and regional agencies to come-up with action plans where
conservation of humpback whales could be incorporated among existing
government and NGO interventions.

To ensure the necessary feedback of the results of the preliminary conservation-
planning workshop to the stakeholders, a series of community validation and
consultation workshops were organized at the barangay level for the local
communities of Aparri, Sta. Ana, Claveria and Calayan. This activity not only aims to
present the results of the planning workshop but also to facilitate the discussion of
additional recommendations for environmental conservation. Resource profiling was
also conducted in order to have a baseline data of natural resources available in the
area for future ecological planning use.

Accomplishments

Multi-sectoral representatives from the four municipalities-Aparri, Sta. Ana, Claveria
and Calayan, regional agencies, other partner NGOs and municipal and provincial
officials participated in the preliminary conservation-planning workshop. There were
a total of 55 participants, coming from CSU, Local Government Units (LGU), the
police (PNP), the coastguard, the Philippine Navy and other regional government
agencies from Region 02, such as the DENR, and BFAR. Other NGOs were also
present, namely Plan Philippines Northern Sierra Madre Natural Park Conservation
Project (NSMNP-CP), and Conservation International (CI). All have contributed to
the success of the planning workshop by sharing inputs on conservation measures to
apply to the Babuyan Islands. Significant results were noted and objectives of the
planning workshop were met. With this, WWF aims to gain the “buy-in” and support
of all stakeholders. The roles and commitments of various key stakeholders in pursuit
of conservation were further defined and validated during this workshop. It is now the
responsibility of WWEF to ensure that the results of the planning workshop will be re-
validated at the community level. The municipalities expressed their commitment to
the conservation of the humpback whales and its environs by means of providing
logistical, administrative and IEC support.

From May to June 2002, results from this workshop were validated at the
community level in the municipalities of Aparri, Claveria, Sta. Ana and Calayan.
Pertinent information such as resources available, its seasonality and use,
environmental issues that beset the municipality, and lastly, conservation-related
programs present in their area were gathered. Information revealed that the Babuyan
Islands are endowed with abundant marine and aquatic resources. This data will be
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relayed to concerned agencies for reference as well as push for its immediate action
and implementation.

OTHER SIGNIFICANT FINDINGS

Direct threats to humpback whales have not been documented. However, interviews
reveal that direct catch of dolphins for use as shark bait is practiced in Sta. Ana and
Aparri. It is also evident that the Babuyan Channel is subjected to degradation by
human activities such as destructive fishing methods (dynamite and cyanide fishing),
pollution and intrusion of foreign commercial fishing vessels.

Local communities are very receptive and willing to participate in
conservation activities in collaboration with WWE-Philippines. Each municipality
expressed their full support to the conservation of humpback whales, particularly on
IEC and advocacy work, for which they aim to conduct IEC at the community level,
in close coordination with other agencies. Other forms of support include, formation
of “Bantay Balyena” groups within the barangay, initiation and implementation of
laws to address illegal methods of fishing, as well as push for the inception of
resolution and ordinances for conserving humpback whales.

Consultative meetings with line agencies and other NGOs in Region 02
brought about collaborative effort in several key activities. Representatives from the
DENR and DA-BFAR assisted in conducting consultation workshops and youth
assemblies. They acted as resource persons who discussed concepts on biodiversity
conservation and fishery laws, respectively. WWF-Philippines was also able to solicit
the support of another NGO in the area, Plan Philippines, in conducting a
reconnaissance vessel and aerial survey along the coastline of the Northern Sierra
Madre National Park. These collaborative efforts between WWF, government line
agencies and NGOs are important venues to enrich each other’s knowledge on
conservation on different levels and areas in the ecosystem. These partners shared
their expertise and significant experiences in the field. This is a clear demonstration
that conservation endeavors are best pursued by cooperation among government, non-
government entities and the community.

With community validation workshops held at the community level,
information gathered showed that at the municipal level, each municipality
implements their own conservation-related programs, catered to the needs and issues
within their area. For instance, in Claveria, they have a major program, called the
Coastal Resources Environmental Management (CREMA), which is successfully
implementing its enforcement, management and IEC components. This has become
an example that may be also be implemented in other municipalities.

The project has taken on a task to initiate the designing of an appropriate
conservation plan for the humpback whales by understanding a species that until
recently, has not been previously studied in our region and whose territorial
boundaries we cannot easily define because of its migratory nature. This exemplifies
the need for a collaborative research effort among international, national and local
scientists. Steps should be taken not only to establish links with whale experts abroad
but also encourage the collaboration of researchers in government agencies, NGOs
and the academe. This will facilitate a more comprehensive and accurate data
collection and analysis on the biodiversity resources in the region. This presents an
opportunity to enhance the knowledge and capacity of the local scientific community
as well as the fishermen in coastal communities. Trainings on cetacean biology and
data collection techniques and marine mammal stranding response will not only arm
the people with the necessary scientific knowledge but hopefully, it will give them a
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better understanding of the importance of these species to the whole life support
system.

NEXT STEPS

For the next phase of the project it is recommended to continue the cetacean vessel
surveys around the Babuyan Islands. This will entail monitoring of the humpback
whale population wintering in the area through photo-identification. To describe
population structure of these whales it is recommended that more dedicated behavior,
vocalization and genetic studies be conducted. Reconnaissance surveys will be
extended to the Batanes Islands and Pacific coast of Maconacon, where there have
been reported sightings of humpback whales (Van Lavieren 2001; Tan 1995). It is
also pertinent that an oceanographic study be conducted as part of the physical
characterization of the waters on the Babuyan and Balintang Channels. The project
also aims to initiate an eco-regional approach to the conservation of humpback whales
of the western North Pacific. Collaborative research with organizations or institutions
working in nearby humpback breeding areas is imperative.

There is a need to address the threats to the natural environment and to the
livelihood of the communities in the Babuyan Islands and adjacent coastal
communities of Cagayan. Their rich coastal biodiversity must be sustained to ensure
that the present and future generations continue to derive benefits from its coastal
resources. The pressing task ahead is the establishment of a coastal resource
management program in Northern Cagayan that intricately links economic incentives
to the conservation of the coastal resources of Cagayan. A participatory coastal
resource assessment and preliminary ecological profiling will be conducted to gather
baseline information on the flora and fauna and ecosystem interactions that will be
essential to the formulation of a coastal resource management plan.
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CHAPTER FOUR

RESOURCE INVENTORY SCHIZOSTACHYUM LUMAMPAO (BLANCO)
MERR. IN THE BUFFER ZONES OF THE NORTHERN SIERRA MADRE
NATURAL PARK, NORTHEAST LUZON

Ma. Visitacion D. Guingab

ABSTRACT

A resource inventory of Schizostachyum lumampao (Blanco) Merr. was conducted in
the buffer zones of Northern Sierra Madre Natural Park (NSMNP), Northeast Luzon,
to determine its current status in the region and to evaluate its sustainability. The
result of this study shows a decreasing population of Schizostachyum lumampao in
Isabela Province. The extent of area covered by this species from thousands of ha in
early 1900s has gradually decreased to hundreds of ha in the year 2000. In terms of
quantity or number of culms per ha, the survey showed an average of 8,800 culms per
ha in 825 ha of natural buho stand. Several localities have been identified as
extraction sites of buho in Isabela Province. In San Mariano, four barangays were
identified namely, Dibuluan, Macayucayu, Dicamay, and Cadsalan, while in Cabagan,
Masipi East was identified. These areas are the specific location sources of
commercially sold bamboos. On the other hand, Tupa in San Pablo, and Antagan in
Tumauini, were also identified as location sources of buho but are not sold
commercially. In general, Masipi East, Cabagan has the largest tract of buho among
four study sites. Agricultural encroachment on the forest and use of unsustainable
traditional farming methods by the kaingineros are the major threats to the availability
and sustainability of buho in all areas studied. Efforts towards conservation and
sustainable management of this species through information dissemination and policy
formulation should be done in order to save the remaining resource.

INTRODUCTION

The NSMNP possesses one of the country’s remaining primary forest blocks and one
of the ten priority areas for the National Integrated Protected Area System (NIPAS) in
the Philippines. The mountain ranges located on the eastern boundary of the region
contain numerous species of flora and fauna as well as critical watersheds. It contains
one of the highest numbers of endemic species in the world. The area is extremely
diverse. The forests sustain the daily living requirements of its indigenous hunters, the
Dumagats or Agta. It is also in this area where many communities live on a
marginalized and impoverished existence, thus placing much pressure on the
remaining and already critical resource base. The conservation of the biological
resource in the area has now become the focus of concern because of the alarming
rate of forest destruction.

One of the initiatives to arrest the continuous degradation of the Sierra Madre
Mountain Range was the declaration of the total logging ban in 1992. With this,
however, the rate of extraction of non-timber forest products (NTFP) has increased
because the local people and wood-based industry considered extraction of these
products their fall back livelihood. By far, bamboo is among the most important
NTFP used by local communities in the manufacture of cradle to housing
components. The demand for this material has increased far beyond its availability
causing depletion of resources. One of the primary activities today is to conduct
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resource inventory of the biological resources to determine the levels of extraction
that will make the operation optimally sustainable.

Schizostachyum lumampao, the only endemic erect bamboo species in the
buffer zones of the NSMNP utilized commercially by upland communities, is being
threatened of overexploitation and by expansion of agriculture in the secondary forest.
Although it is claimed that commercial extraction of this species can provide an
important incentive to prevent expansion of other ecologically less sustainable land
uses in tropical rainforest, it is thought that current extraction rates are not sustainable.
To date, there has been no formal inventory of this species within the buffer zones of
the natural park, thus, very little is known of its current exploitable stand.

The resource inventory of Schizostachyum lumampao, commonly known as
buho, in the buffer zones of the NSMNP aims to (1) determine the current status of
this species, (2) identify specific location sources in the residual forest park, and (3)
evaluate the sustainability of utilization in the region.

METHODOLOGY

Resource inventory was done in four selected sites of the NSMNP. The selection of
study sites was based on the following criteria: (1) the site is within the buffer zone of
the nature park, and (2) the presence of a community utilizing the resource.

The inventory was accomplished by establishing transect lines where buho
were sampled at fixed intervals along a transect line using the stratified systematic
sampling method (Gilbertson et al. 1989). Each transect line, which is equivalent to
one ha is consists of ten sample plots. Sampling interval is 100 m and the sample size
is 10 x 10 m (Figure 1).
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Figure 1: Schematic layout of sample plots along a transect line
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DESCRIPTION OF THE RESEARCH AREA

The Philippine archipelago, situated in the western part of the Pacific is consists of
7,100 islands and covers an area of 300,000 square kilometers. The Philippines is
divided into three major regions, Luzon, Visayas, and Mindanao. The study area is
located on the Northeast part of Luzon, more specifically the Sierra Madre Mountain
Range. It is situated in four different localities of the Isabela Province namely: (1) San
Vicente, San Pablo, (2) Masipi East, Cabagan, (3) Antagan, Tumauini, and (4)
Cadsalan, San Mariano. These areas are part of the residual forest zone that stretches
from north to south along the foot of the Sierra Madre Mountain Range.

The climate is characterized by not very pronounced seasons, relatively dry
from December to April and wet during the rest of the year. Rainfall varies from 1600
mm in the valley areas to 4400 mm in the mountainous areas, with an annual average
of 2600 mm.

The temperature in the region ranges from a low of 17°C from November to
February to a high of 35°C from April to June with May as the warmest and January
the coldest month. A high relative humidity prevails in the region ranging between 70
percent and 90 percent, with an annual mean of 76 percent. During the Southwest
monsoon season, tropical storms are common, averaging twelve per year, particularly
between May and November.

Man has altered most of the original vegetation in the region. Only the
dipterocarp tropical rainforests still cover considerable areas of the Sierra Madre
Mountain Range. Mossy forests, ultra basic forests, and mangrove forests are found to
a lesser extent. The most important land uses are kaingin farming in the uplands while
rainfed corn and irrigated rice dominates the agricultural setting in the lowlands.
Because of the growing population pressure and a lack of suitable agricultural lands,
many people are forced to migrate to marginal upland areas (Maus & Schieferli,
1989).
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ECOLOGICAL PROPERTIES OF SCHIZOSTACHYUM LUMAMPAO
Description

Schizostachyum lumampao (Blanco) Merr., commonly known as buho, is an erect
perennial grass that belongs to the family Graminae. It is endemic to the Philippines.
It has a woody stem or culm arising from rhizomes. The culms are cylindrical with a
series of nodes and internodes. The culm is thin-walled. The internodes are separated
from each other by the septa at the nodes. The culms consist of small branches with
thorns. The culm diameter is 5 to 9 cm and height of about 10 m. Buho culms grow in
clumps.

Growth, development, and habitat

Buho occurs extensively in some forests in Luzon. Several groves can be found in the
Sierra Madre Mountain Range, the Caraballo Mountains in eastern Pangasinan, La
Union, Ilocos provinces, Zambales, Bataan, and in Camarines.

Young shoots emerge during the wet or rainy season and develop to their full
height in four to six months, but it takes one to two years to become mature
(Dransfield et al. 1995). Espiloy (1991), however, recommends cutting only poles of
three years. Buho plantation established from seedlings can be harvested in five years
(The Committee for Bamboo 1984). The maturity of the culms can be recognized by
the shedding of leaves and, by the appearance of numerous yellowish leaves at the
base towards the tip (Azucena et al. 1997).

A healthy clump produces several young shoots annually up to about 10
percent of the number of mature culms (Dransfield 1995). The young shoots that
emerge from the ground have the diameter at which the bamboo culm will remain
throughout its life. The length that a shoot reaches in its growth year is also its final
length.

Most bamboo species of the genus Schizostachyum flower continuously
(Dransfield 1995). This is true to buho after three years of my observation, which is
also confirmed by some buho gatherers. Individual clumps produce flowers all year
round, after which the flowering culm dies but the rhizomes continue to live.

Buho reproduce naturally by seed dispersion with man, animals, birds, wind,
or water as agents. Natural stands may continuously sustain its productivity as long as
over-cutting and burning are avoided. Removing the spines and cutting the
harvestable and over-mature culms close to the ground will increase the emergence of
shoots.

Factors affecting growth and distribution

Several factors affect the growth and distribution of buho:

1. Latitude: conditions in the Philippines, located at 4°30’ and 21°20° north of
the Equator favor the growth of Schizostachyum.

2. Altitude and temperature: buho grows in the hill dipterocarp forest at medium

altitude up to 1,500 meters (Kusters 1999) and temperature at an average of 28
to 32°C (Dransfield 1995).
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3. Rainfall: moisture has been found to be the most important factor that affects
the growth of bamboos. It has been observed that rainfall influences the rate of
shoot growth. During the dry season when soil moisture is low bamboo adapt
by shedding their leaves to reduce transpiration. At the onset of the rainy
season, buds emerge and after several weeks the crown is again full of leaves.
Bamboos retain their green leaves the whole year round where there is
sufficient moisture, such as along river and creeks. According to Dransfield
(1995) buho grows best at annual rainfall of 1,900 mm.

4. Soil: buho can thrive in many soils including rocky soils, but they grow best in
well drained sandy-loam and clay-loam soils derived from river alluvium or
from underlying rocks. They require the good drainage and aeration that loam
soils provide. A soil pH of about 5.0 to 6.5 is most suitable for bamboos.

Utilization

Buho is a versatile commodity that supports many major industries in the Philippines
such as the housing and construction industries, handicraft industry, fishing industry,
tobacco industry, banana industry, and the pulp and paper industry. The species is
chiefly utilized in making the building matting known as sawale. It is also used for
making baskets, fences, fish corrals, fish poles, flutes, and for many other purposes.

RESULTS AND DISCUSSION
Extraction sites of buho in the region

Buho occurs extensively in some forests in Luzon. It dominates logged-over forest
areas but not always exclusive. It is found in several areas of the Cagayan Valley in
the secondary forests at medium altitudes up to 1,500 meters. Several groves can be
found in the buffer zones of the NSMNP, which is the major source of buho in Isabela
and Quirino Provinces.

Several localities have been identified as extraction sites of buho in Isabela
Province. In San Mariano, at least four barangays were identified namely, Dibuluan,
Macayucayu, Dicamay, and Cadsalan. These areas are the specific location sources of
commercially sold bamboos. But lately, only Dicamay was identified as the main
source of buho since they are getting scarce in other areas mentioned above. Dicamay
is the most accessible area because buho can easily be transported by the riverbank.
Buho gathered from Dicamay are commercially sold in several towns of Isabela in the
South to the province of Quirino, further South of Isabela. Bamboos extracted from
Dibuluan, Macayucayu, and Cadsalan sites are not commercially sold but are utilized
for house construction and other uses by the inhabitants of the community that
surrounds them. Some of these areas are already owned by private individuals and are
therefore protected for their own consumption.

On the other hand, four extraction sites were also identified in Masipi East,
Cabagan. These are sitios Magamian, Maracadig, Siete, and Calaw. All four are
important gathering sites and are now under pressure from gatherers. Bamboos
extracted from these areas supply the needs of communities both in the upland and the
lowland North of Isabela. These are utilized for house construction and props in
drying tobacco, which is the major crop in the lowland.

In the case of Antagan, Tumauini, and San Vicente, San Pablo, only one for
each area was identified as buho extraction site. These are the sitios Amuki and Tupa.
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In both sites buho stands are decreasing. According to the inhabitants of the
communities nearby, buho have been previously gathered for commercial purposes
but as the resource is diminishing lately, only few gatherers sold their buho in the
upland but it does not reach the lowland.

The current status of buho

In 1910, there were 200,000 ha of existing bamboo forests in the Philippines (The
Committee for Bamboo 1984). The Bureau of Forest Development (now Department
of Environment and Natural Resources) reported in 1978 that there were only 7,924
ha of bamboo forests left, the stocking rate of which was unknown. If a natural
bamboo stand has an average of 9,000 culms per hectare (but it can be as high as
25,000 in dense stands) as reported by Dransfield (1995), this means that there were
about 71,316,000 culms of bamboo in 1978. However, the same agency reports that as
of 1979, only 1.7 million bamboo culms, roughly about 80,000 clumps remained
throughout the country.

Very few data is available on the current status of buho in the Philippines
particularly in the Cagayan Valley. Brown (1951) cited Medina who surveyed two
tracts of buho containing 1,750 ha in Limay, Bataan. The survey showed an average
of 8,983 culms per hectare. In the province of Isabela, Kusters (1999) measured ten
plots equivalent to 1 ha track of buho stand. The survey indicated an average of
11,190 culms per ha. The area covered by buho was estimated to 400 ha, which means
that there are 4,476,000 buho culms (about 128,000 clumps) in that area alone.

The result of this study shows a decreasing population of buho in Isabela. The
extent of area covered by this species from early 1900s has gradually decreased in the
year 2000. However, in terms of quantity or number of culms per hectare, the data fall
within the normal average range of 9,000 to 25,000 culms per ha based on Dransfield
(1995). In San Mariano site alone, which is the major source of commercial bamboo,
the large tracks of buho stand in 1960s to 1970s are gone because of agricultural
expansion. Today, the area has approximately 10 ha of buho stand sporadically
scattered as small emerging clumps remnants of fire from kaingin or shifting
cultivation. It was thought that in the 1970s (personal communication with
kaingineros), hundreds of ha of buho abound in the study area although there is no
exact figure available.

San Pablo and Tumauini sites have an approximately 10 ha each of natural
buho stand also sporadically scattered in the residual and secondary forest of the
Sierra Madre Mountain Range. According to the people living in the communities
above, there were once large tracts of buho in these areas but now few stands remain.
These areas have now become agricultural areas.

Masipi East has the largest tracts of buho stand approximately estimated at
about 800 ha. This is the only area where buho seemed to be sustainable. But still
gatherers commented that buho is also gradually decreasing. The major source of
buho commercially sold in the North of Isabela comes from this site while those in the
south come from San Mariano site.

Table 1 shows the current status of buho in four study sites. Masipi East has
the highest number of culms per ha of 9,590, of which 69 percent is harvestable. The
area is estimated to be 800 ha, which means that there are about 7,672,000 culms and
5,293,680 are harvestable. Antagan was the second highest in number of culms per
ha, with an average of 9,440 but has a low percentage of harvestable poles (44
percent). San Mariano site has the third highest number of culms per hectare with an
average of 8,640 but has the lowest percentage of harvestable poles (27 percent). On
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the other hand, San Pablo site has the lowest number of culms per hectare of only

7,550 but is the highest in terms of percent harvestable poles (82 percent).

Table 1: The current status of Schizostachyum lumampao in four study sites

Site Area Average Average Average | Average Percentage
(ha) number of | number of | number | number of harvestable
clumps per | culms per of culms | harvestable
ha. clumps per ha. poles per ha
San Vicente, 5 180 41.94 7550 6140 81.86
San Pablo
Masipi East, 800 250 40.00 9590 6230 69.00
Cabagan
Antagan, 10 310 30.45 9440 4200 44.49
Tumauini
Cadsalan, 10 270 32.00 8640 2370 27.43
San Mariano

In general, Masipi East, Cabagan, has the largest tract of buho among four
study sites. Although bamboo is said to be decreasing in this area it can still support
the needs of the people both in the upland and lowland communities. On the other
hand, the extent of buho in other sites is decreasing, although the number of poles
falls within the average density per ha. If continuous burning and clearing for
agriculture will not be stopped, soon buho will no longer be found in those areas.

Sustainability of buho in the residual forest of Sierra Madre
Occurrence and availability of buho

Buho can be seen growing along creeks under the canopy of residual trees in the
secondary forest. At lower altitudes between 200 to 600 m above sea level, buho
stands are dense but as you enter deeply into the virgin forest at higher altitude, you
can hardly see buho growing. This confirms the finding of Kusters (1999) that the
occurrence of buho stand is getting less the farther one enters the forest. According to
him, the amount of buho occurring naturally in the residual forests seems to be
oppositely proportional with the tree crown cover as shown in the diagram below
(Figure 2).

Figure 2: The natural occurrence of buho (Source Kusters 1999)
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Buho in Masipi East forms a dense bamboo forest nearly occupying
exclusively large areas. But several areas have been converted into agricultural farms
as new migrants enter the forest. The demand for large amounts of buho in the area
during summer from March to April has a relationship with season of harvesting
tobacco since they are used as props for drying tobacco in the lowlands. In the case of
San Mariano, San Pablo, and Tumauini, cutting is minimal since buho is only utilized
for local consumption. Availability of buho in the above areas would not have been a
problem if not for kaingin farming.

Hundreds of ha of natural buho stand can still be found along the buffer zones
of the NSMNP but the extent of the area covered by buho as mentioned earlier is
decreasing. The major cause in the dwindling of bamboo population in the study sites
is due to continuous expansion of agricultural land. The shifting cultivators have been
blamed to be the culprit in the dwindling of bamboo as they continually expand their
upland farms. The reason why they do this is because they do not own a land in the
lowlands and the government in which they are a part of it owns the forest. One
kainginero said: “If I don't clear this land for agriculture then my family will starve to
death.”

Quantity of cutting

The quantity of cutting does not affect the availability and sustainability of buho
because cutting is selective. Generally, gatherers choose only culms that are matured
and straight while immature ones are left for the next year harvest. In this way, the
natural stands continuously sustain its productivity. The reason why cutting is
selective to matured culms is because immature ones are easily attacked by insects
and are not marketable. Besides that, cutting the matured culms will increase the
emergence of shoots while leaving the undesirable matured culms to maintain the
productivity of the clump (Dransfield 1995; Varmah & Bahadur 1980).

One thing more, although most of the households in San Vicente, Antagan,
and Cadsalan extract buho, not all of them are sellers. The majority of them cut
bamboo for their own consumption while only few of them sell buho seasonally as
additional source of income during summer or dry months. In the case of Masipi East,
the majority of the inhabitants near the extraction site gather buho, which is sold in
the lowland. This, however, does not affect the availability of buho in the area
because they cut selectively as mentioned above. Gathering of bamboo also in this
area is controlled by a peoples’ organization.

Major threats affecting the sustainability of the resource

The inhabitants of the Sierra Madre Mountain Range are fully aware of the role of
bamboo, both as an important resource for house construction and other uses, and as a
source of income during summer. But they are not fully aware of its ecological
importance if in the near future the species become extinct as slash-and-burn farming
is continuously practiced from generation to another.

Several threats to the sustainability of the bamboo resource in the area were
recognized. The most important of these were: agricultural encroachment on the
forest, use of unsustainable traditional farming methods, and overexploitation. Among
these, overexploitation was not regarded as a major threat to the sustainability of
buho, taking into account the amount of buho culms left after cutting (as the inventory
was conducted after the cutting season), which falls within the normal average
number of culm per ha. Likewise, the selective cutting done by the cutters of leaving
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immature culms for the next harvesting season (usually takes after one year) and not
cutting all the matured culms indicates a sustainable management of the natural stock
of buho. On the other hand, agricultural encroachment on the forest and use of
unsustainable traditional farming methods by the shifting cultivators were regarded as
the major threats to the sustainability of buho.

There are five distinct phases of slash-and-burn farming by kaingineros in all
areas studied. This is composed of the following: (1) selection of site, (2) cutting and
clearing, (3) burning, (4) planting, and (5) fallowing. The kainginero selects his area
dependent on the fertility of the land. The farmers prefer to select the buho areas
because they said that the soil is more fertile than the other areas. Cutting and clearing
follows in preparation for burning. The farmers generally do not maintain one kaingin
farm but continuously extend their clearings as much as they can. Burning was done
to eliminate grasses and other vegetation that were not removed during cutting. The
traditional farming method of clearing the land by burning sometimes has caused the
spreading of forest fire, which invites more migrants to enter the forest. Planting with
crops like banana, rice, corn, and root crops follows. Fallow periods are short, one to
three years, due to the demand for more food as population increases.
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SUMMARY AND CONCLUSION

Schizostachyum lumampao is in danger of depletion attributed to anthropogenic
causes primarily the continuous conversion of forestland into other land-uses
particularly agriculture. The land use conversion is a result of the gradual processes of
forest encroachment. In the case of kaingin farming, the newly cleared area is used for
crop cultivation for few years and left to fallow for several years. With increasing
population density and need for crops, the fallow period is shortened resulting to
reduced soil fertility and increased erosion and therefore, looking for more forest land
to clear. If present situation on unsustainable traditional farming methods by the
kaingineros is continuously done, buho may soon become enlisted as rare and
endangered species in the near future.

It was mentioned earlier that commercial extraction of NTFP could provide an
important incentive to prevent expansion of other ecologically less sustainable land
uses in tropical rainforest. This also prevents timber poaching, as extraction of NTFP
can be a source of livelihood to local community. The depletion of NTFP products
like buho in the buffer zones of the NSMNP would further create bigger problems in
the future, as the local community will resort to cutting of trees.

With this scenario, environmental awareness among the local population is
urgently needed to arrest the further depletion of the forest resources in the NSMNP.
Efforts towards conservation and sustainable management of buho through
information dissemination and policy formulation should be done in order to save the
remaining resource.
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CHAPTER FIVE

FLYING FOXES OF THE NORTHERN SIERRA MADRE NATURAL PARK,
NORTHEAST LUZON

Merlijn van Weerd, Jessie P. Guerrero, Bernard A. Tarun & Dominic G. Rodriguez

ABSTRACT

Giant fruit bats are spectacular animals that are popularly called flying foxes. Flying
foxes are important pollinators and seed dispersers and are considered keystone
species. Most flying fox species are threatened because of over-hunting and habitat
destruction. Three species can be found in the Northern Sierra Madre Natural Park
(NSMNP): the Mottle-winged flying fox (Pteropus leucopterus), the Large flying fox
(Pteropus vampyrus), and the Golden-crowned flying fox (Acerodon jubatus). P.
leucopterus and A. jubatus are endemic to the Philippines and both are classified as
endangered in the IUCN Red List 2000. A. jubatus and P. vampyrus live in roost sites
that historically could number hundreds of thousands of animals. Two roost sites are
located within the NSMNP: one in Divilacan with an estimated number of one
hundred twenty thousand bats, and the other in Dinapigue with an estimated twenty-
five thousand. Both roost sites are situated in ultra basic forest near the Pacific Ocean.
Hunting pressure is moderate in Divilacan and very high in Dinapigue. The roost site
in Dinapigue was deserted in April 2002 but the periodic transfer of bats to other roost
sites is being observed in Divilacan and in other countries as well. Still, it seems that
the Dinapigue roost site needs additional protection measures. The role of the flying
foxes within the ecosystems of the NSMNP should be studied further. Flying foxes, if
hunted on a sustainable level, offer additional protein and cash for local hunters. The
roost site at Divilacan could become an ecotourism destination.

INTRODUCTION

Flying foxes are fruit bats belonging to the family Pteropodidae. Formally, all species
within the genus Preropus are called flying foxes, including the smaller species within
this group (Nowak 1999). Giant fruit bats (including species of the genus Acerodon),
with a wingspan of more than a meter, are also often called flying foxes. In this paper
“flying fox” refers to these giant fruit bats.

Some flying fox species roost in colonies that can reach up to hundreds of
thousands, and in historical times millions, of individuals. Other species are solitary
(Nowak 1999). Fruit bats are important seed dispersers and pollinators (Kalko et al.
1996; Marshall 1983; Banack 1998) and are often identified as key stone species,
species that play a pivotal role in maintaining ecosystem health (Power et al. 1996;
Cox et al. 1991). Most flying fox species are nocturnal (Nowak 1999) and are capable
of making foraging flights of many kilometers (Shilton et al. 1999). One can imagine
the impact of thousands of giant fruit bats feeding on fruit each night and dispersing
the seeds over a wide area.

Habitat loss and especially hunting threaten many flying fox species
(Mickleburgh et al. 2002; Mohd-Azlan et al. 2001). Traditionally, flying foxes were
an important food source on many Indo-Pacific islands (Mickleburgh et al. 1992;
Wiles et al. 1997). Possibly as a result of the introduction and spread of guns,
harvesting of flying foxes is now no longer sustainable in many areas, especially on
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smaller islands (Brooke & Tschapka 2002; Mickleburgh et al. 1992) and flying foxes
are now also commercially harvested (Wiles et al. 1997).

Twenty-five species of fruit bats are now known from the Philippines of which
the following are giant fruit bats: (1) the Golden-crowned flying fox (Acerodon
Jjubatus) which is endemic to the Philippines and widespread, (2) the Palawan flying
fox (Acerodon leucotis) which is endemic to the Palawan faunal region, (3) the Ryuku
flying fox (Pteropus dasymallus) which occurs only on the Batanes and Babuyan
islands (and on Taiwan and the Ryuku islands), (4) the Mottle-winged flying fox
(Pteropus leucopterus) which is endemic to the Luzon faunal region and Dinagat, (5)
the Philippine gray flying fox (Pteropus speciosus) which is only found in Mindanao
and the Sulu sea islands, and (6) the Large flying fox (Pteropus vampyrus) which
occurs from Indochina to the Lesser Sundas and is widespread in the Philippines. A
new species was recently found on Mindoro: the Mindoro pallid flying fox Pteropus
sp. (Heaney et al. 1998; Ingle & Heaney 1992).

Of these seven species, four species are endemic to the Philippines or a faunal
region within the Philippines (and the Philippine gray flying fox only occurs on two
Indonesian islands in the Sulu sea outside the Philippines). Six of the seven species
are threatened (Hilton-Taylor 2000). A. jubatus and P. vampyrus formerly occurred in
huge colonies but these are now greatly reduced in size with the largest reported roost
sites of A. jubatus numbering five thousand individuals or less (Heaney et al. 1998).
Within the NSMNP, two of these species have been observed before: A. jubatus and
P. vampyrus, while P. leucopterus was found outside park boundaries but in similar
habitat (NORDECO & DENR 1998). A roost site at Divilacan was estimated to have
a minimum of seventy thousand flying foxes (several species) in 1997 and another
roost site was reported in 1986 from Blos River, Maconacon (NORDECO & DENR
1998).

We carried out fauna surveys in the NSMNP as part of a program to gather
more baseline data on biodiversity in the park by the Northern Sierra Madre Natural
Park-Conservation Project NSMNP-CP). This project, funded by the Dutch
government and implemented by Plan Philippines, started in 1996 and its main goal is
to assist in biodiversity conservation in the NSMNP. Bat surveys, including the
identification and counting of flying fox roost sites, were part of the fauna survey
program. The results of the flying fox surveys are presented here. For a description of
the NSMNP and the physical environment of Northern Luzon, we refer to other
publications such as NORDECO & DENR (1998), and Van den Top (1998).
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METHODOLOGY

Interviews were conducted in all municipalities of the NSMNP to gather information
on the presence and utilization of flying foxes. Information on roost sites was checked
in the field. Local guides were hired, usually hunters that knew the field sites well or
who hunted flying foxes. It was tried to count and identify bats within roost sites in
roost trees with the aim to determine species ratios, average bat numbers per tree and
the total number of roost trees in a roost site but this proved to be impossible because
bats took off with even slight disturbances in the roost. Species could be identified but
reliable species ratios could not be established. Threats to the roost sites were
identified with the help of interviews and observations in the field.

Total counts of dispersing bats were conducted from a distance of several
kilometers with the help of a 20x60 telescope. Bats started to disperse just before
sunset and on clear days could be counted up to one hour later. The total number of
bats visible within the telescope view was counted or estimated and one individual bat
was followed when entering the view till leaving the view. This approximates
following the entire group within that view. Then a new individual was followed and
the visible group size was estimated again. One person counted and followed the bats
while another wrote down the estimated numbers per passing individual. A third
observer tried to count dispersing bats with the help of binoculars independently to
serve as check at several occasions. The roost site at Divilacan was counted in May
2000 and the roost site in Dinapigue in August 2000. These counts were repeated over
several days with different observers and the average of all counts was taken as
estimation of the total number of bats. Counts were repeated in April 2002 in co-
operation with the Department of Environment and Natural Resources (DENR) and
two biologists (Sam Stier and Tammy Mildenstein) but at this time the bats at
Divilacan dispersed in multiple directions and could not be counted while the roost
site at Dinapigue had disappeared altogether.

During other fauna surveys mist nets were used to determine bat diversity and
abundance in a variety of habitats. During several of these occasions, P. leucopterus
was mist-netted. P. leucopterus is solitary and does not occur in roost sites. In this
paper we also report on these catches.

RESULTS

We observed three species of giant fruit bats in the park: the Mottle-winged flying
fox, the Large flying fox (orange & black morphs) and the Golden-crowned flying
fox. Populations of these species declined in the past years in the Philippines due to
habitat destruction and over-hunting (Heaney et al. 1998). The endemic P.
leucopterus and A. jubatus are both categorized as Endangered on the IUCN Red List
2000 (Hilton-Taylor 2000).

Two roost sites of Giant fruit bats were identified in the NSMNP. The largest
is located in barangay Dilakit, Divilacan, and a smaller one in barangay
Nangayuman, Dinapigue. Additional roost sites are reported from the southern part of
San Mariano, but this is still subject for confirmation. In January 2002, a new roost
site was reported from Cabagan, just West of Cagayan River but this site apparently
has disappeared again in March 2002. The roost site near Blos River, Maconacon
seems to be deserted. Figure 1 shows the location of the roost sites in the NSMNP.
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Figure 1: Base map of the NSMNP with the two flying fox roost sites
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Divilacan roost site

In May 2000, the number of flying foxes in the Divilacan roost site was estimated at
120,000. We only counted 20,000 to 30,000 individuals in April 2002 in Divilacan,
but our estimation was considered rough and dirty because the bats dispersed in all
directions that were not all visible during counting. We tried to determine the species
ratio by counting all individual bats per species in a representative number of trees
within the Divilacan roost site. Although a sound proportion could not be determined,
P. vampyrus is much more abundant than A. jubatus.
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The Divilacan roost site is located in ultra basic forest and bordered by
mangrove forest. The average height of trees is 10 m. The site is bordered by rivers
and creeks that might be helpful for the bats as reference point for navigation. The
exact location of the roost site is variable within an area of about 10 km®. Sometimes
all bats are together in one roost near the ocean but at other times there are several
smaller roosts apart from each other or the roost site is situated further away from the
ocean. According to local hunters the flying foxes avoid predators by changing roost
site from time to time, especially Reticulated Python and White-bellied Sea-eagle.
Brahminy Kites were also observed hunting over the roost. But perhaps the hunters
themselves are the most prolific predator in the area.

In May 2000, bats dispersed in one direction, all flying North over Divilacan
and following the coastline along the Sierra Madre Mountain Range. Bats could be
seen flying high over Maconacon, located about 20 km North of the roost site. In
October 2001, large numbers of flying fox were encountered in mangrove forest at
Dimasalansan Bay, located about 5 km Southeast from the roost site. At that time
many mangrove trees were fruiting. In April 2002, flying foxes dispersed in all
directions from the roost site.

Minimal hunting in the roost site was observed. According to the barangay
captain of Dilakit, Divilacan, only five hunters are active in the area. They visit the
roost site once every three months. Bats are sold at the market of Divilacan for PhP.
90 per head.

Dinapigue roost site

The size of the roost at Nangayuman, Dinapigue was estimated at 25,000 individuals
in August 2000. No species ratio could be determined but all specimens that were
shown to us by hunters who were active in the area were P. vampyrus. The site is also
located in ultra basic forest near the Pacific Ocean. According to interview
respondents, the population size decreases due to over-hunting. The villagers, Agta
and other upland dwellers, are active in hunting using shotgun and improvised match
gun. Based on the information gathered and actual observation, one shot kills at least
ten heads. Price of flying fox in Dinapigue range between PhP. 90 to 150 per head.
The existing roost site in Nangayuman is heavily disturbed. According to Agta
informants, the flying foxes sometimes transfer to Dilasag, Aurora. In April 2002 the
roost site was deserted. Table 1 gives the GPS positions of the roost sites. Table 2
gives the population estimates of different years.
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Table 1: GPS positions of Flying fox roost sites in the NSMNP

Description Latitude Longitude

Roost site 1 Divilacan N 17°19’ 2447 E 122°19’ 24.27
Roost site 2 Divilacan N 17° 18 48.8” E 122°19’ 05.97
Roost site Nangayuman, Dinapigue N 16° 39’ 37.21” E 122° 19’ 55.74”

Table 2: Population estimates of flying foxes in roost sites in different years

Agency Location Estimated population Date
1. NORDECO Divilacan | 70,000 1997
2. NSMNP-CP Divilacan | 120,000 May 2000
3. NSMNP-CP & DENR & Stier and | Divilacan | 30,000 April 2002
Mildenstein
4. NSMNP-CP Dinapigue | 25,000 May 2000
5. NSMNP-CP & DENR & Stier and | Dinapigue | Roost site deserted, April 2002
Mildenstein presumably transferred

to Aurora province

Pteropus leucopterus

The Mottled-winged flying fox was caught four times in mist net surveys: three times
in Dinapigue (in ultra basic and lowland Dipterocarp forest) and once in Palanan (in
degraded lowland forest). This endangered species does not occur in roost sites. P.
leucopterus is endemic to the Luzon faunal region and Dinagat but is poorly known. It
is moderately common on Catanduanes in primary montane forest and its presence in
lowland forest was confirmed as well (Heaney et al. 1998). We did not catch it in
montane forest in the NSMNP during our surveys there but only in ultra basic and
degraded lowland forest. Table 3 gives biometric measurements of specimen that
were shot by hunters or caught in mist-nets (bats caught in mist-nets were identified,
measured and released).

Table 3: Date, location, habitat and bio-metric measurements (in g. and mm.) of captured flying foxes.

Date Location/habitat Species Sex | Age | Body | Body | Hind | Fore | Ear
mass | length | foot arm
14 Nangayuman Pteropus M | Ad. | 800 | 144 24.6 | 195 36.9
Oct Dinapigue vampyrus
2000 | Ultra basic forest
17 Nangayuman Pteropus M | Ad. | 365 | 192 65.1 | 138.2]29.1
Oct Dinapigue leucopterus
2000 | Ultra basic forest
17 Nangayuman Pteropus M | Ad. | 400 | 219 36.4 | 141 27.5
Oct Dinapigue leucopterus
2000 | Ultra basic forest
21 Dicatian, Dinapigue Pteropus M | Ad. [ 360 | 193 49.2 | 1383 | 264
Oct Disturbed lowland leucopterus
2000 | forest
24 Villa Robles, Palanan | Pteropus M | Ad. | 400 | 199 37.8 | 1404 | 23.3
April | Disturbed lowland leucopterus
2001 forest
2 May | Nangayuman, Pteropus F Ad. | 400 | 250 43.26 | 157 23
2002 Dinapigue leucopterus
Ultra basic forest
DISCUSSION

The roost site in Divilacan is the largest remaining roost site of flying foxes in the
Philippines while the newly discovered roost site in Dinapigue is the second largest
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(compared to the information on roost sites in Heaney et al. 1998). Divilacan is a
mixed species roost site with P. vampyrus and the endemic endangered A. jubatus.
Although the species ratio could not be determined, P. vampyrus was much more
abundant than A. jubatus. The roost site in Dinapigue could also consist of these two
species but only P. vampyrus was found with local hunters that shot bats at random
within the roost. More study is needed in these roost sites, especially on the species
ratio and the status of A. jubatus within the NSMNP. There is no doubt that the roost
site in Divilacan is extremely important for the conservation of A. jubatus.

The flying foxes in Dinapigue frequently transfer to other roost sites, as far
away as Aurora province. Transfer of roost sites also occurs in Divilacan but the
flying foxes remain in an area of about 50 km®. Transferring of roost sites and
seasonal migration is reported for other species as well: flying foxes migrate in
Australia in response to seasonal changes in food supply (Parry-Jones 2001; Vardon
et al. 2001), and flying foxes in American Samoa transferred to areas that were
inaccessible for hunters as a reaction to hunting (Brooke et al. 2000; Craig et al.
1994). Other species change roost sites frequently to lower ecto-parasite levels and
predator detection (Lewis 1995).

It seems that roost site infidelity in Divilacan can mainly be explained by
predator or parasite avoidance, since escaping from hunters would require transferring
much further away. The roost site in Dinapigue however could well be disturbed by
too much hunting and there is a risk that flying foxes will permanently transfer to
other sites. This would be regrettable because the Dinapigue roost site is situated
within the NSMNP and is, at least on paper, totally protected. Conservation of this
site could in the future be much easier, when park management and conservation
programs have been strengthened, compared to a site outside the protected area.

Both roost sites could be protected by local legislation in addition to the
protection offered (but currently not enforced) by the DENR. Sustainable hunting
mechanisms could be introduced in Dinapigue, comparable to what is happening in
Divilacan (hunting only once per three months) if our information is correct.
Municipal ordinances in combination with awareness raising campaigns and public
consultations can be successful in the protection of threatened species and
establishment of local protected areas (see van Weerd & General, this volume).

The Mottle-winged flying fox was mist-netted five times in ultra basic and
degraded lowland forest at various locations. This very poorly known, endangered,
Luzon endemic, seems to be uncommon but widespread in the NSMNP. No specific
conservation measures are proposed except a total ban on hunting of this species. The
republic act that formally established the NSMNP prohibits the hunting of all [UCN
Red list and CITES (Convention on International Trade of Endangered Species)
species (Republic of the Philippines 2001). All flying fox species occurring in the
park are listed by CITES (Heaney et al. 1998) so in fact hunting of all flying foxes in
the NSMNP is prohibited

The importance of flying foxes as pollinators and seed dispersers in the
NSMNP must not be understated. The 120,000 individuals in Divilacan probably have
a huge impact on the dispersal of certain tree and plant species. More studies are
needed to determine diet and feeding ranges of flying foxes in the Sierra Madre.
Sustainable hunting of flying foxes adds to the belly and wallet of local hunters. In
addition, the roost sites could offer a viable ecotourism destination. The roost site in
Divilacan can easily be approached by boat from Divilacan and Maconacon and is
near Honeymoon Island. To see the bats disperse in the evening sun from a boat in the
mangrove forest at Dilakit is an unforgettable sight.
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CHAPTER SIX

COASTAL BIRDS OF THE NORTHERN SIERRA MADRE NATURAL
PARK, LUZON

Merlijn van Weerd, Jessie P. Guerrero, Bernard A. Tarun & Dominic G. Rodriguez

ABSTRACT

Most coastal water birds found in the Philippines are migratory species that breed in
the northern Palearctic and spend the winter in tropical regions. Migratory water birds
depend on wetlands along their migration routes and in their over-wintering areas.
Wetlands are their main foraging areas. The wetlands and water birds of the Northern
Sierra Madre Natural Park (NSMNP) had never been surveyed extensively. We report
in this paper on the results of coastal bird surveys conducted in the NSMNP from
1999 to 2002. The coastal wetlands support more species and numbers of water birds
during the southward and midwinter periods than during the northward migration
period. The coastal zone of the park does not qualify as a wetland of international
importance for water birds under the criteria of the RAMSAR convention because of
the relatively low numbers of water birds in the area. Water bird species diversity
however is very high. The number of threatened and near-threatened water birds
found in the NSMNP, five, is the highest of any protected area in the Philippines.
Several species were observed that are very rare in the Philippines and several species
observed are new records for (Northern) Luzon.

INTRODUCTION

Many water bird species are migratory, breeding in the temperate zones of the
Northern and Southern hemispheres and spending the winter periods in warmer
countries (Hayman et al. 1986). The quality of breeding areas, staging areas (where
birds increase their fat supplies needed for migration), and over-wintering areas are all
of great importance for the survival of migratory birds (Davis 1994). Wetland areas
are extremely vulnerable to human interventions; small changes can have tremendous
impact on water-level, water chemistry and quality, flora and fauna. Wetlands are
among the most productive ecosystems in the world and have great economic interest
to people (Hollis et al. 1988). Increasingly, human interventions alter wetland areas
(UNEP 1999; WCMC 2000). The rapid disappearance of wetland areas and the
consequences for the millions of migratory birds caught early attention of
conservation organisations and governments. The Convention on Wetlands of
International Importance Especially as Waterfow] Habitat (RAMSAR convention) of
1971 urges contracting parties to conserve wetland areas that are important for water
birds (Davis 1994). The Republic of the Philippines is a RAMSAR member (DENR
& UNEP 1997).

Most coastal water birds in the Philippines are migratory and breed in arctic
and sub-arctic areas of the northern hemisphere (Kennedy et al. 2000; Hayman et al.
1986). Of the coastal waders (shorebirds) only three of fifty species recorded in the
Philippines are residents.

There has not been much research on wetlands or migratory birds in the
Philippines (Dickinson et al. 1991; Mallari et al. 2001). The birds along the Eastern
coastline of Northern Luzon have never been studied extensively before (Dickinson et
al. 1991; Mallari et al. 2001; NORDECO & DENR 1998).
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METHODS

Coastal areas were surveyed during several periods from 1999 to 2002. Table 1 shows
the periods and the locations that were covered. The emphasis was placed on reef-flat
areas because these proved to offer the most important habitats for migratory birds.
Reef-flats were surveyed during the southward migration (September and October),
midwinter (January and February) and northward migration (March and April)
periods. In 2000, Honeymoon island reef-flat was surveyed during all migration
periods and at the end of May to count over-summering birds. During two surveys,
mangrove areas were included as well. Coastal rivers, beaches and the open sea were
opportunistically surveyed. The surveys of February 2001 and February 2002 were
conducted within the framework of the Asian Waterfowl Census, which is
coordinated by Wetlands International.

At reef-flats, water birds were counted at low tide or at roost sites. A 20x60
spotting scope was used to identify and count all species and birds present. Smaller
reef-flats were surveyed from one vantage point. Larger ones by surveying clearly
defined adjacent areas (for example between two large rocks). Transferring between
vantage points overseeing these adjacent areas was done by walking on the side of the
reef-flat without disturbing birds.

Birds were identified and counted by one observer while the other observer
noted the observations. Both observers, the authors, are well acquainted with the birds
of the Philippines. In case of doubt, or “special” observations (new species for the
area, rare species), both observers identified the species. It was tried to document
these “special” observations using video or photo cameras. Reef-flats were counted
form left to right to avoid double counting. Birds flying counter to count direction
were included, birds flying the same direction as count direction were excluded.
Generally reef-flats were counted twice, once at low tide and once at roost sites. The
maximum number counted of a species during one of these counts is used here.
Mangrove areas were surveyed from a small moving speedboat, coursing through the
canals during high tide. Palanan River was surveyed by moving outrigger boat from
the estuary up to the village of Didian. The Blos River estuary was surveyed on foot.
During travel over sea between survey locations, sea birds were opportunistically
observed, identified and counted.

Field guides used for identification were Kennedy et al. (2000), Sonobe et al.
(1993), and Hayman et al. (1986). The importance or novelty of observations was
assessed using NORDECO & DENR (1998), Dickinson et al. (1991), Collar et al.
(1999), Mallari et al. (2001) and Hilton-Taylor (2000).

RESULTS

Figure 1 shows the location of the major wetlands of the NSMNP.
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Figure 1 Major wetlands of the NSMNP
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Not all reef-flats could be visited at each survey period because of adverse weather
conditions. Honeymoon island reef-flat is the only reef-flat that was always surveyed.
Table 1 gives the schedule of surveys and the survey locations. Table 2 gives the GPS
positions of the survey locations.

Table 1: Survey dates and locations

Dates Locations
20 to 28 Reef-flat: Diaduan, Maconacon, Dipudo, Honeymoon, Bicobian,
October 1999 | Didadungan
Mangrove: Dimasalansan, Culasi, Maligaya
River: Palanan River from Centro up to Didian
23to24 Reef-flat: Dipudo, Honeymoon
February 2000
21 March to 1 | Reef-flat: Diaduan, Maconacon, Dipudo, Honeymoon, Bicobian
April 2000 River: Palanan River, estuary to Palanan centro
23 May 2000 | Reef-flat: Honeymoon
7 to 20 Reef-flat: Diaduan, Maconacon, Dicatian, Dipudo, Honeymoon, Bicobian,
September San Isidro
2000 Mangrove: Dimasalansan, Culasi
31 January to Reef-flat Diaduan, Maconacon, Dipudo, Honeymoon, San Isidro
4 February
2001
31 January to Reef-flat: Diaduan, Blos Point, Maconacon, Dibol, Dicatian, Divilacan, Dipudo,
5 February Honeymoon, San Isidro
2002 River: Blos River estuary

Table 2: GPS positions of survey locations

Location Latitude Longitude

Diaduan reef-flat 17°.32°08” 122°11723’
Blos point reef-flat 17°31'13" 122°11'41"
Maconacon reef-flat 17°22°42” 122°11°42”
Dibol reef-flat 17°21'49" 122°1520"
Dicatian reef-flat 17°20'44" 122°17'15"
Dipudo Island reef-flat 17°21°21” 122°22°08”
Honeymoon Island reef-flat 17°21°00” 122°23°34”
Bicobian reef-flat 17°14°53” 122°25°06”
San Isidro reef-flat 17°08'17" 122°3025"
Didadungan reef-flat 16°58'40" 122°28'02"
Mangrove Dimasalansan 17°19'45" 122°20'08"
Mangrove Maligaya 17°06°52” 122°28°15”
Blos River 17°30'58" 122°11'30"

On the reef-flats, the highest number of birds and species was observed during
the southward migration in September and October, and during the midwinter period
in February. During the northward migration in March and April species diversity and
abundance of water birds was much less.

Honeymoon island reef-flat was surveyed in all periods in 2000, including the
end of May when migratory birds are supposed to be at their breeding grounds in
northern regions. The results confirm the higher species diversity during southward
migration and midwinter periods. Species diversity was lower during the northward
migration period but the total number of water birds was high. This was mainly due to
one large flock (170) of migrating Grey-tailed Tattler (Heteroscelus brevipes). The
survey at the end of May 2000 yielded eight migratory species. Overstaying
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individuals of several species spend the Palearctic summer along the coast of the
NSMNP.

Table 3 gives the totals of species and water birds at all reef-flats and at
Honeymoon island in different months and migration periods. Figure 2 shows the
changes in the number of species and water birds on Honeymoon Island reef-flat in
different months in 2000.

Table 3: Numbers of water bird species and total number of water birds in different migration periods
and months, all reef-flat counts combined and Honeymoon island reef-flat only.

Southward Midwinter Northward | Summer

Location, number of species, migration migration
number of birds Oct 99 Sept 00 | Feb |Feb |Feb March/ May

00" o1 |02 |Aprito0 |2000
All Reef-flats number of 26 35 18 28 24 22 8
species
All Reef-flats number of water 522 1270 245 | 1439 | 1546 595 26
birds
Honeymoon reef-flat number of 14 14 15 11 13 9 8
species
Honeymoon reef-flat number of 73 219 154 284 101 266 26
water birds

"Only Honeymoon and Dipudo island reef-flats surveyed

Figure 1: The number of water bird species and the total number of water birds on Honeymoon Island
reef-flat in different months in 2000. February is the mid-winter period, March the northward migration
period, May the summer period and September the southward migration period.
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The species diversity found in all coastal wetlands combined was very high with
sixty-four wetland species. This includes raptors that hunt in wetlands, wetland rails
and kingfishers (these are usually not included as coastal bird species). Without these
species groups, fifty-four coastal water bird species were observed. The mangrove
areas are important for herons and egrets (Ardeidae). Ten species of herons and egrets
were observed in mangrove forest although in low numbers. Table 4 gives a list of all
water bird species observed, the months, habitats, migration periods and abundance in
which they were observed, their status and conservation status.
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Table 4: All coastal bird species, the months, habitat and migration period in which they were
observed, abundance, status and conservation status.

Habitat Code: Reef-flat = 1 Mangrove = 2 Coastal river = 3 Open Sea = 4;

Migration period: Southward migration (Sept/Oct) = 1, Midwinter (Feb) = 2, Northward migration
(end Mar/Apr) = 3, Summer (end May) = 4;

Status (Kennedy et al. 2000): Migratory = M, Resident = Res; Abundance: Rare = R: observed once,
Uncommon = UC: 2-5 observations, Fairly common = FC: 5-10 observations < 50 ind, Common =
C: > 5 observations > 50 ind; Conservation status: (Hilton-Taylor 2000): Near-threatened = NT,
Vulnerable = Vu

English Name | Scientific Name Months Habitat | Abundance | Migration | Status | Cons.
Observed Period Status

Streaked Calonectris 3 4 R 3 M

Shearwater leucomelas

Wedge-tailed Puffinus pacificus | 10 4 R 1 M

Shearwater

Brown Booby | Sula leocogaster 3 4 R 3 Res

Great-billed Ardea sumatrana 10 2 R 1 Res

Heron

Grey Heron Ardea cinera 9,10,2 1,2,3 UcC 1,2 M

Purple Heron Ardea purpurea 2 1 R 2 Res

Little Egret Egretta garzetta 2,3,49,10 |1,23 C 1,2,3 M

Eastern Reef Egretta sacra 2,4,9,10 1 FC 1,2,3 Res

Egret

Intermediate Egretta intermedia |2,3,4,9,10 |1,2,3 FC 1,2,3

egret

Great Egret Egretta alba 2,3,9,10 1,2,3 FC 1,2,3 M

Chinese Egret | Egretta eulophotus |2 1 R 2 M Vul

Cattle Egret Bubulcus ibis 2,9,10 1,2,3 C 1,2 Res

Chinese Pond- | Ardeola bacchus 9 2 R 1 M

Heron

Little Heron Butorides striatus 2,3,9,10 1,2,3 FC 1,2,3 Res

Black-crowned | Nycticorax 9 2 R 1 M

Night-Heron nycticorax

Great Bittern Botaurus stellaris 9 2 R 1 M

Cinnamon Ixobrychus 2 3 R’ 2 Res

Bittern cinnamomeus

Barred Rail Gallillarus 2 3 R’ 2 Res
torquatus

White-breasted | Amaurornis 2 3 R’ 2 Res

Waterhen phoenicurus

Philippine Duck | Anas luzonica 2,3,9,10 1,2,3 UcC 1,3,2 Res Vul

Baer's Pochard | Aythya baeri 10 4 R 1 M Vul

Osprey Pandion haliaetus |2, 3, 10 3 UcC 1,2,3 M

White-bellied Haliaeetus 2,3,9,10 3 FC 1,2,3 Res

Sea Eagle leucogster

Grey-headed Ichtyophaga 10 3 R’ 1 Res

Fish Eagle ichthyaetus

Brahminy Kite | Haliastur indus 10 2 R’ 3 Res

Grey Plover Pluvialis 2,3,49,10 |1 C 1,2,3 M
squatarola

Asian Golden Pluvialis fulva 2,3,9,10 1 ucC 1,2,3 M

Plover

Little Ringed Charadrius dubius |2,3,4,9,10 |12 UcC 1,2,3 Res

Plover

Kentish Plover | Charadrius 2,3,49,10 |1 C 1,2,3 M
alexandrinus

Malaysian Charadrius peronii | 2,3,49,10 |1 UcC 1,2,3 Res NT

Plover

Lesser Sand Charadrius 2,3,4,59,10| 1 C 1,2,3,4 M
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English Name | Scientific Name Months Habitat | Abundance | Migration | Status | Cons.
Observed Period Status

Plover mongolus
Greater Sand Charadrius 2,3,9 1 FC 1,2,3 M
Plover leschenaultii
Eurasian Numenius arquata | 10 1 R 1 M
Curlew
Whimbrel Numenius phaeopus | 2,3,5,9,10 |1,2 C 1,2,34 M
Black-winged | Himantopus 9 R 1 M
Stilt himantopus
Bar-tailed Limosa lapponica 2,3,9,10 FC 1,2,3 M
Godwit
Common Tringa totanus 9,10 1 UcC 1 M
Redshank
Marsh Tringa stagnatilis 10 3 R 3 M
Sandpiper
Common Tringa nebularia 2,3,9,10 1,3 C 1,2,3 M
Greenshank
Terek Xenus cinereus 2,9 1 UcC 1,2 M
Sandpiper
Common Actitis hypoleucos | 2,3,9,10 1 FC 1,2,3 M
Sandpiper
Grey-tailed Heteroscelus 2,3,5,9,10 |1,2,3 C 1,2,3,4 M
Tattler brevipes
Ruddy Arenaria interpres | 2,3,4,5,9,10 | 1 C 1,2,3,4 M
Turnstone
Asian Limnodromus 9 1 R 1 M NT
Dowitcher semipalmatus
Swinshoe's Gallinago megala |9 1 R’ 1 M
Snipe
Great Knot Calidris 2,3,5,9,10 |1 UC 1,2,3,4 M

tenuirostris
Sanderling Calidris alba 5 1 R 4 M
Rufous-necked | Calidris ruficollis 2,3,5,9,10 |1 FC 1,2,3,4 M
Stint
Sharp-tailed Calidris acuminata |9 1 R 1 M
Sandpiper
Broad-billed Limicola falcinellus |2 1 R 2 M
Sandpiper
Curlew Calidris ferruginea |5 1 R 34 M
Sandpiper
Red-necked Phalaaropus 3 4 R’ 3 M
Phalarope lobatus
Oriental Glareola 3 3 R’ 3 Res
Pratincole maldivarum
Black-headed Larus ridibundus 2,10 1,4 R 1,2
Gull
Black-tailed Larus crassirostris |2 1,4 R 2
Gull
Gull-billed Tern | Gelochelidon 9 1 R' 1

nilotica
Black-naped Sterna sumatrana 3,10 2.4 UucC 1 Res
Tern
Great crested Sterna bergii 3 4 R 3 Res
Tern
Common Tern | Sterna hirundo 9 1 R' 1 M
Little Tern Sterna albifrons 9 1 UC 1 Res
Brown Noddy | Anous stolidus 5 4 R 4 Res
White-throated | Halcyon smyrnensis | 9 2 R’ 3 Res
Kingfisher
White-Collared | Halcyon chloris 29,10 1,2 FC 1,2 Res
Kingfisher
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English Name | Scientific Name Months Habitat | Abundance | Migration | Status | Cons.
Observed Period Status

Common Alcedo atthis 29,10 1,23 |FC 1,2 M

Kingfisher

T Rare but when observed in large flocks
2 Rare in coastal habitats, more common in freshwater wetlands

Three species were observed that are very rare in the Philippines: (1) Baer's
Pochard (Aythya baeri): one previous observation in 1979 in Candaba marsh, Luzon,
(2) Chinese Pond Heron (Ardeola bacchus): three previous records, and (3) the Black-
tailed Gull (Larus crassirostris): one previous record in 1991 in Olango, Cebu. Two
species were observed that are new records for Luzon: (1) Great-billed Heron (Ardea

sumatrana) and (2) Black-tailed Gull. The Chinese Egret (Egretta eulophotus) was
not recorded for Northern Luzon before. Five species were observed with a
conservation status: (1) the Chinese Egret: vulnerable, (2) the Philippine Duck (Anas
luzonica): vulnerable, (3) the Baer's Pochard: vulnerable, (4) the Malaysian Plover
(Charadrius peronii): near-threatened and (5) the Asian Dowitcher (Limnodromus
semipalmatus): near-threatened. Table 5 gives specific observation data on species
with a conservation status or species that are very rare or observed for the first time in
Northern Luzon.

Table 5: Details of observations of species with a conservation status or of special interest

English Conservation Observations
Name Scientific Status/Remarks
Name

Great- Ardea New species for One individual in the mangroves of

billed sumatrana Luzon Dimasalansan on 26 October 1999.

Heron

Chinese Egretta Vulnerable Observed feeding on the reef-flats of Dicatian on

Egret eulophotus First record for 2 February 2002.

Northern Luzon

Chinese Ardeola Fourth record for | One individual observed in the Mangrove of

Pond bacchus Philippines Dimasalansan of 18 September 2000.

Heron

Philippine | Anas Vulnerable One on reef-flat Diaduan on 10 October 1999.

Duck Luzonica Five on 21 October 1999 along Palanan River.
Three in Palanan River September 2000. Four on
reef-flat in September 2000. Six in mangrove
Culasi on 12 September 2000.One on reef-flat
Diaduan February 2002. Twenty-seven observed
in Blos River estuary on 2 February 2002.

Baer’s Aythya baeri | Vulnerable One individual observed in Bicobian Cove on 26

Pochard second record for | October 1999.

the Philippines

Malaysian | Charadrius Near Threatened | Two on 22 October 1999 on beach near Reina

Plover peronii Mercedes. One on 22 February 2000 on Dipudo
reef-flat, two on 22 March 2000 on Bicobian
reef-flat, eight on 29 March 2000 on Dipudo
reef-flat, nine on 31 March 2000 on Maconacon
reef-flat, seven on 1 April 2000 on beach near
Reina Mercedes, one on 7 September 2000 on
Maconacon reef-flat and three on September
2000 on Diaduan reef-flat.

Asian Limnodromus | Near Threatened | One individual observed on the reef-flat of

Dowitcher | semipalmatus Honeymoon Island on 15 September 2000.
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Black- Larus First record for Five individuals: three adults and two juvenile.
tailed Gull | crassirostris Luzon, second near the mouth of Palanan River on 1 February
record for the 2001.0ne individual on the Maconacon reef-flat
Philippines on 5 February 2001.
DISCUSSION

The RAMSAR criteria to qualify as a wetland of international importance are: an area
has to support more than thirty thousand waterfowl at least one period of the year or 1
percent of the total (regional) population of at least one species (Davis 1994).The
coastal wetlands of the NSMNP do not qualify as a wetland of international
importance according to these criteria. However, species diversity is very high. Fifty-
four coastal water bird species were observed which is 57 percent of all ninety-four
coastal water bird species of Luzon (Kennedy et al. 2000). Twenty-eight of the thirty-
nine wader species of Luzon were observed (72 percent).

On the reef-flats, the highest number of birds and species can be observed
during the southward migration and during the midwinter period. The coastal area of
the NSMNP seems less important as a staging area during the northward migration in
March and April. Overstaying individuals of several species spend the northern
hemisphere summer along the coast of the NSMNP. Five species were observed with
a conservation status. None of the recently identified Important Bird Areas (IBA) of
the Philippines has so many recent observations of threatened wetland bird species
(Mallari et al. 2001). This could also be due to a lack of wetland surveys elsewhere in
the country but it shows the importance of the NSMNP for coastal wetland birds.
There are eight threatened and near-threatened coastal wetland species that occur in
the Philippines. NORDECO & DENR (1998) included Spoon-billed Sandpiper
(Euronorhynchus pygmeus) and Beech Thickknee (Esacus magnirostris) in their list
of birds of the NSMNP. We did not observe these species but with their inclusion the
total of coastal wetland birds with a conservation status in the NSMNP arrives at
seven, which is 88 percent of all coastal wetland birds with a conservation status in
the Philippines.

The coastal areas of the NSMNP are protected by the government. However,
several threats might influence the suitability of the area for coastal birds. Reef-flats
are heavily exploited by indigenous and migrant people that search for invertebrates
and fish every low tide period possibly competing for food resources with coastal
birds. Coastal birds are not or hardly being hunted in the area except for the endemic
Philippine Duck, which is threatened by over-hunting throughout its range (Collar et
al. 1999). The reef-flat of Maconacon is being polluted by domestic waste and
sewage. The mangrove areas are exploited and some are being cut but with the current
protected status of the coastal wetlands of the NSMNP this has become less of a
threat. A new management plan for the NSMNP is in preparation (status May 2002)
and coastal management and protection plans will be part of it. The here presented
data serves as an input to this management plan.
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CHAPTER SEVEN

ETHNOBOTANY STUDY OF THE AGTA COMMUNITIES IN THE
NORTHERN SIERRA MADRE NATURAL PARK

Hubert G. Garcia & Juan R. Acay Jr.

ABSTRACT

The ethnobotany study conducted among the major Agta bands in the Northern Sierra
Madre Natural Park (NSMNP) is done in coherence with the objective of Northern
Sierra Madre Natural Park-Conservation Project (NSMNP-CP) to generate, among
others, adequate information on the park’s resources and the utilization of these
resources, to serve as inputs for management and protection of the NSMNP. It also
complements the effort of documenting the ethnographic profile of the Agta as
indigenous cultural group living inside the park. Field data gathering was conducted
in December 1999 until May 2000 covering a total of fourteen sites of Agta bands,
seven of which are in the western side of the park (all located in San Mariano) and
seven sites distributed among the Agta bands in Maconacon, Divilacan, Palanan and
Dinapigue. Data shows a total of fifteen categories of major usages of plants: (1)
agricultural input, (2) body accessories, (3) construction materials, (4) materials used
in the fabrication of weapons and for defense purposes, (5) dyeing materials, (6) food
source, (7) fuel wood, (8) fumigatory and masticatory, (9) household materials, (10)
inputs in handicrafts making, (11) hunting and fishing equipment, (12) technological
instruments and devices, (13) source of medicine, (14) commercial and trade plants,
and (15) plants used for special functions. At least 301 plant species are documented
as being utilized by the Agta, some of which are still in the identification process. The
study further shows that majority of the plants documented are for medicinal purposes
and as source of food. Compared to these two categories, the other categories are only
secondary yet important components of the Agta traditional utilization of plants. The
study also noted that Agta have maintained their indigenous methods or processes
involved in the utilization of these plants (which can be generally considered as
sustainable, except for illegal extractive ones like timber poaching where some Agta
are being involved). The study also discussed the economic values to the Agta of
some of the plants they utilize. An initial analysis focusing on the processes of plant
utilization and the utilization pattern of plants by the Agta is also tackled in the study.
More thorough studies on this aspect are recommended with full cognizance about
complying the requirements of the Indigenous Peoples Rights Act (IPRA).

INTRODUCTION

It is an understatement that the NSMNP in the province of Isabela is one of the richest
parks in the Philippines. Its diverse ecosystems alone speak for the high level of
biological diversity that could be found inside the park. For the past years, several
studies have confirmed that there are numerous interesting habitats and species of
plants and animals inside the park, some of which were previously unknown to have
existed in this side of the country. However, due to various internal and external
pressures exerted on the natural resources for the past years, the rich biological
diversity of the park is under continuous threat triggering concerted efforts to
conserve and protect its resources. Among the interesting and important features of
the park is the presence of indigenous peoples (IP), particularly the Agta
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communities, which have for many years inhabited the area. These Agta communities
have co-existed with the park’s natural environment with which their way of life is
very much associated.

The generation of knowledge on the traditional resource utilization of the Agta
communities is considered as an important activity for the NSMNP-CP that should
provide additional information for park management and protection. This information
should also enrich the body of knowledge about the Agta as a particular sector among
the different park stakeholders whose interests as IP have to be incorporated in the
formulation of any policy or future program affecting them. In the last quarter of 1999
until May of 2000, an ethnobotanical study was conducted among the major Agta
bands residing inside the NSMNP. The main objective is to document plant utilization
and practices of these indigenous groups.

STUDY OBJECTIVES AND DESIGN

This study was conducted with the general objective of documenting the relationship
of plants and Agta communities within the park. Specifically, the study has three
objectives, which are: (1) to document plant utilization of Agta communities in the
park, (2) to relate plant usage of the Agta with biodiversity conservation of the park,
and (3) to create an information-base on ethnobotany for NSMNP.

The whole process of the study could be categorized into two major activities:
(1) field-based primary data gathering, and (2) office work. Fieldwork was carried out
in fourteen selected study sites from December 1999 until May 2000. Office work,
mainly on data encoding and analysis including specimens processing and
identification, was carried out at the project management office of Plan Philippines
NSMNP-CP and at the Isabela State University (ISU) herbarium.

Study sites

Fourteen study sites in the park were selected. Site selection was based mainly on the
presence of major Agta bands settlement. Given the aim of the study which is to
document the plant utilization of Agta bands, the study sites selected are considered to
represent the Agta of the NSMNP since these are the major settlement areas as
documented by the ethnographic study conducted earlier by NSMNP-CP (Magaiia
2000).

The study sites are spread among the different barangays of five
municipalities: (1) San Mariano, (2) Palanan, (3) Divilacan, (4) Maconacon, and (5)
Dinapigue. The fourteen study sites are the sitios of Ahesa, Ayod, Canadam,
Dialinawan, Dibigo, Dibulo, Digud, Dimatayatayad, Dipagsanghan, Divisoria,
Diwakden, Dunoy, Kameresetan and Sapinit.

Semi-structured interviews

To document botanical observations, a plant documentation sheet is used while a
semi-structured questionnaire guided the documentation of plant utilization. Agta
band elders, leaders and their hunters-gatherers served as key informant group during
the focused group interaction as they are the most knowledgeable among the members
of the bands regarding plants and plant utilization. This activity is usually conducted
in the Agta settlements followed by actual observation and collection of plant
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specimens in the Agta band’s collection areas. Informants also served as field guides
as well as assistants during the collection of plant specimens and mapping in the field.

Specimens collection and plant documentation

The collection, processing, and documentation of specimens was done using standard
methods employed in taxonomic work. With the assistance of members of the Agta
band, plant specimens were collected, described and initially identified on site using
the plant documentation sheet. Photo-documentation of the plant specimens was also
conducted on site as aid during in the identification of plants in the herbarium.
Processing of voucher specimens were carried out in the herbarium of Environmental
Information Center (EIC) in ISU Cabagan.

Mapping

Among the major activities done in the field was defining the boundaries of each of
the study sites. Boundary delineation was conducted mainly by providing the Agta
bands with maps and allowing them to describe and delineate the different areas
where they usually gather plants. Final mapping activities were later done in the
Geographic Information System (GIS) unit of NSMNP-CP.

Limitations of the study

Ethnobotany is such a broad discipline that a wide variety of options on how to
conduct the study in terms of depth and scope are always available to researchers.
This study, and building on the information results of the ethnographic study of
NSMNP-CP, focused more on the general uses and importance of plants to Agta
communities. It provides general information through a descriptive analysis of
human-plant relationships in the NSMNP.

Plant identification is a major constraint for lack of fertile specimens of some
plant species since the period of field research was not the flowering or fruiting
season for these particular plants. At best, their identification is based on local names
to the Agta.

PLANT UTILIZATION

Agta bands utilize plants inside and within the peripheries of the NSMNP for many
different purposes or reasons and are grouped into fifteen major categories of plant
usages, using as guide the categories suggested by Barbosa (1995). These fifteen
major categories are: (1) herbal medicine, (2) food, (3) construction materials, (4)
inputs for handicrafts making, (5) fuel wood, (6) agricultural input, (7) dyeing
materials, (8) traditional instruments and devices, (9) body accessories, (10)
fumigatory and masticatory, (11) fabrication of weapons and defense purposes, (12)
household materials, (13) hunting and fishing equipment, (14) special purpose, and
(15) commercial and trade plants. Some species are even reported by the Agta to have
multiple uses to them.

At least 301 plant species are documented with the following distributions:
117 trees, 61 vines, 33 herbs, 30 palms and rattans, 15 shrubs, 15 ferns, 10 grasses, 4
Pandanus, 4 fungi or mushrooms, and 12 unclassified species. The complete listing of
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these species may be obtained upon request through the Protected Area
Superintendent (PASu) of NSMNP. These usages are described in the following
sections. Annex 1 provides an overview of the plans used by the Agta in the NSMNP.

Agta herbal medicine

Collected data show that Agta communities gather plants mainly for medicinal
purposes. Traditional knowledge on the medicinal value of plants inside the forest
resulted to the identification of many species used to sustain physiological needs as
well as cure a wide variety of ailments experienced by the Agta in NSMNP.

Respondents disclosed that there are at least 144 plant species considered to be
of medicinal importance to Agta communities for treating various ailments or for
medical related reasons such as insect or animal bites, body aches, body energizers
(postnatal recovery, child care), eye and ear care, fever and flu, lung-related (coughs
and colds), malaria, skin disorders, gastrointestinal related sicknesses (stomachache,
loose bowel movement, ulcer), dental care, and bone fractures.

The Agta’s knowledge on herbal medicine is distinguishable not only on the
number of ailments that they are known to cure but also of the number of processes of
preparing traditional medicines from plants. The traditional preparation of herbal
medicines comes with specific rituals and traditions that at times, it is believed that
without these rituals those medicines would not be effective. However, while many
non-Agta or lowlanders believe that such processes are basically a quack, many
herbal scientists recognize that it is from such practices where modern pharmaceutical
knowledge originated.
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The tapal type of herbal medicines

Tapal is a common Filipino word that literally means “to place, to put, or to fasten
into”. It is popularly believed by the Agta that the manner by which they cure
ailments is by placing leaves or other plant parts mixed with sacred oils on certain
parts of the patient’s body. It is noteworthy though that in the practice of tapal, it
seems that the medicinal value of the plant is on the physical state of the plant part as
it is placed on the patient’s body. For example, of plants that are heated first before
they are placed on the body, Agta relate that the warm soothing effect makes some
plants effective in curing ailments.

Plant decoctions

With the preparation of the right quantity of the required part or parts of the medicinal
plant, a pot and fire, one can already produce herbal medicines. It is usually done by
chopping the desired plant part into small pieces when gathered fresh or crushing it
into bits when it is dried and then placing it on a pot with a desired amount of water.
The solution in the pot is then made to boil afterwards. The chopping or crushing is
necessary in order to increase the surface area of the plant part and thus ensuring that
more of the desired plant properties are dissolved in water when boiling. Of course
the whole idea is for the patient to drink the juice that would be produced from the
process of decoction.

Plant concoctions

This process of preparing medicinal plants is basically similar to the previous process.
The only difference is on the quantity of medicinal plants utilized in the preparation of
one herbal medicine. While the previous process require only one specific plant to be
processed, concoctions usually need a combination of two or more plants in the
preparation of an herbal medicine. Usually, too, Agta specify that in the preparation of
some medicines, only the combination of certain parts of some plants, for example the
concoction of the roots of one plant, the leaves of another and fruits of still another
plant is the only combination of preparing some herbal medicines. Unless done so,
they believe that it would not be effective.

Plant extracts

Plant extracts are basically sap from specific plant parts applied on the affected areas
of the body. The extracted plant sap is usually used by the Agta on external
complications, such as wounds and different types of animal bites. The application of
plant extracts on affected body parts is mainly characterized by squeezing the sap into
the body part in the manner of a dropper. Sap extraction is carried out depending on
the plant part being utilized. For thick and sturdy parts such as the barks, roots and
stems, Agta usually subject it first to heat in order to soften its fibers. Afterwards,
pounding of hard objects such as stone crushes it. In this manner, plant sap is easier to
extract. In the case of leaves and shoots, however, it is usually just crushed by bare
hands or chewed. Usually, small amount of water is added on the plant part while it is
being squeezed on the body part. Plant extracts are also used as liniment in curing
some common ailments such as stomachache, colds and cough. In this type of
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medicine, the extracted plant sap is not dripped but is rather applied or massaged on
the body.

Syrups

Plant syrups are basically sap extracted from plants. However, unlike the previous
medicinal process described, the extracted plant sap is used internally (swallowed by
the patient just like that of a commercially produced syrup). Interestingly, sap is
usually extracted by chewing of the plant part. In this manner, the patient directly
swallows the sap.

Medicinal beverages

Another process of medicinal plant preparation that requires the extraction of plant
sap is the preparation of medicinal drinks. Sap extraction again follows the processes
described earlier. The extracted juice from the selected plant is usually diluted in a
glass of water together with extracted sap from other plants. The whole process and
the resulting medicine can be generally likened to the preparation of lemonades or any
other similar beverages.

Food medicines

This type of medicine is one of the interesting aspects of Agta herbal medicine.
Although taken up as food, plants under this category are more valued by Agta for
their medicinal importance. In fact the term “food medicines” is adopted here in an
effort to describe this particular unique medicine. Specifically, it has been observed
that most of the plant types described as food medicines are wild root crops belonging
to the Dioscoreaceae, or yam, family. Interestingly, these plants are known as cure for
stomach related problems such as stomachache and ulcer. No unique process of
preparing such medicines has been observed though. Rhizomes of these plants are just
roasted by the Agta before it is eaten. In other cases, it is eaten raw.

Medicines made out of burnt plant parts

The most important component in the preparation of this type of medicine is the ash
produced from burned plants. Two types of medicine are made out of burned plant
parts. The first type is the ash itself, which is used externally by rubbing it on the
affected body part. Agta believe that this type of medicine is effective against insect
and snakebites. The other type uses the ash of burned plant parts as ingredient in the
preparation of special type of beverage. It is made into a drink by dissolving the ash
into a glass of water. The solution produced in this process is usually given as drinks
to patient suffering from stomachache.

Medicinal baths
Another traditional medicinal process documented is the use of plants to cleanse

affected areas of the body. Particularly, the process is very similar to a hot bath given
to person with ailment or fever. The plant part to be used in bathing the patient is
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cooked by decocting it in a pot of boiling water. The resulting decoction is diluted in a
basin of water, which is then used in bathing or cleansing the patient's body. The same
process is also administered to wounds and at times rheumatism. The decoction
produced from specific plants is used to clean or disinfect wounds. In this manner,
however, the decoction is no longer diluted in water. Instead, wounds are just washed
by the decoction itself.

Sudorific and antipyretic medicine

The last documented type of medicine is mainly used for persons with fever. This
type is used to lower down the body temperature of those suffering from fever.
However, the process or the type of medicine itself is again a unique type. It also
follows the process of decocting plant parts but it is neither taken up internally nor
externally. It seems that the most important component of the medicine is the steam or
the heat emitted by the concoction. Particularly, Agta described that this type of
medicine induces sweating of the person with fever. This is made possible by placing
the pot with the hot decoction near the person for him/her to feel the steam coming
from the pot.

Sources of food

Plants, which were identified as a food source, are the other major category of plants
based on the number of species documented. Of the total number of ethnobotanically
important plant species to Agta communities, at least 109 plants are recorded as being
valued by Agta for their food sources. A total of four subcategories under food plants
were identified based on the above-mentioned classification. Foremost among these is
the subcategory of fruit producing plants with a total of sixty species listed under it.
Plants valued by Agta as vegetable comes second with twenty-nine documented
species followed by sixteen plants identified as root crops, and lastly four species used
into processed food.
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Fruit trees

The Agta know most of the fruit producing plants in the forest. There is no regularity
in terms of harvesting of fruits as most are growing in the wild. Agta disclosed that
the fruits of most of the identified edible fruits are considered only as additional
source of food when they are traveling inside the forests, usually during hunting. Only
few plants such as rattan fruits, wild rambutans (Nephelium sp.), varieties of pili
(Canarium) are considered major fruit trees. While most fruits are eaten the usual
way, that is, eaten fresh and ripe, some fruits are boiled or cooked first before they are
eaten. Some of the plant species which fruits are boiled first before eaten are pili
fruits, minapu (Anisoptera aurea), wild rambutans (Nephelium sp.), bihubo
(Diplodiscus paniculatus), and the suka and bunghe (both Gnetum species).

Plants yielding vegetable products

Young shoots are the most common sources of vegetables. For palms, it is the shoots
that are gathered and used as vegetable and usually cooked as main ingredient in
cooking stews. It has also been a practice that shoots are roasted or eaten raw. Aside
from young shoots, fruits are also used as vegetable. In such cases, the main purpose
is to use fruits or young leaves in flavoring dishes. Usually, such plant parts are used
as souring ingredient in cooking stews and other dishes.

Root crops

Wild yams are an important part of the Agta diet. The Agta also gathers other wild
root crops, but these are considered minor ones because of the variability in terms of
their taste. While most of the wild yam species taste more or less similar to ube or
cassava, others are said to have a bitter taste such that it is eaten only when the better-
tasting root crops are not available.

Plants processed into food

Food plants are not only source of edible materials that could be eaten raw or cooked.
Agta also practice using plants as ingredient in the production of other food products
such as flour and vinegar. Flour and vinegar are locally made, utilizing some of the
plants found in the NSMNP. The palm heart of the species agal (Caryota sp.),
kalawako (Palmae sp.), and lipune (Palmae sp.) are the main sources of traditionally
homemade flour. The main process of flour production is characterized by the
extraction of the starchy sap of the palm shoots, which become the main ingredient of
flour. As food by the Agta, the flour is sliced into small pieces and coated with lard
and sugar (when available) and fried in oil. To produce vinegar Agta use the fruits of
tumadam (Palmae sp.). The common practice is to soak the crushed fruits in clean
water until vinegar is produced from the solution.

Plants used as construction materials

One of the main uses of plants in NSMNP to Agta communities is for construction
purposes. Traditional construction materials are products derived from plants used
mainly for constructing Agta houses. A total of twenty-five plant species is recorded
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for this purpose. The palm family seems to be the most common source of
construction materials since it dominates the list of plants that produces construction
materials.

Although the plants under this category are regarded as construction materials,
only a number of trees are actually identified as source of unprocessed wood. The
usual uses of wood are for posts, beams, and trusses of permanent Agta residences.
Some are used in the construction of paddled boats. The rest of the species identified
as source of construction materials are non-timber forest products that are used mainly
in the fabrication of ropes and house roofs and walls.

For rattans, the outer portion of the pole is scraped out and sliced into thin
pieces (normally termed as rattan split in the market) until it becomes flexible enough
to be used as cordage usually in thatching house roofs and walls.

Palms are the most commonly used plants in thatching roofs of traditional
Agta lean-to. The Agta lean-to is a movable rectangular roof structure with roof made
usually of palm leaves attached to small-sized pole frames and used to temporarily
shelter the nomadic Agta families.

Plants used for handicraft

Eleven plant species are documented as being gathered for handicraft making. Agta
possesses the skill of making baskets and mats for household use as well as for trade
in the local market. Pandanus and palm species are the common sources of weaving
materials. Most commonly used, is a Pandanus species locally identified as bidiyu?
The leaves of bidiyu are long, thick and durable, which when properly seasoned are
very good material in mat weaving. The leaves sliced into width according to the
weaver’s preference are sun dried for one to two days. The dried leaves are then
woven into mats or baskets.

Palm species are used mainly in basket making. The stem or the poles
gathered from rattan species are sliced or split longitudinally into smaller pieces in the
same manner as producing cordage. The sliced part, usually the outer and more
durable portion of the pole, is the material used in basket weaving.

Fuel wood

Although many species of plants inside the NSMNP are potential source of fuel wood,
the Agta have particularly identified only eleven plant species used for such purpose.
Agta gather the stems, branches and twigs of these as fuel wood due to their common
characteristic of being easily combustible.

Plants used for agricultural purposes

One of the interesting information shared by the Agta is their usage of plants for
agricultural purposes. Plants are used particularly for the protection of rice fields from
farm pests such as insects and rats. A total of seven plant species is recorded for this
purpose.

The usual practice in the utilization of these plants is positioning the plant
parts around the rice fields such that rats and harmful insects would be driven away.
According to the Agta, the common characteristic of the plants utilized as agricultural
input is the odor it exude, which repel insect or rat attack. The plant gisgis (Syzygium
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sp.), however, is differentiated from these plants, but is still categorized as agricultural
input since its stem is usually used as dibble stick in planting rice and corn.

Plants used as dyeing material

Five plant species are documented as being used by the Agta in concocting dyes.
Saggit or narra (Pterocarpus indicus), bangkodu (Morinda citrifolia) and palali
(Dillenia philippinensis) are reported as valuable for the red color it exudes. Appadit
(Antidesma tomentosa), on the other hand, exudes a black color. Processing of these
plants in order to produce dyes is usually characterized by concocting the plant part
identified as main source of dye. For example, the wood of narra is the main source of
the dye. It is chopped into small pieces to increase the surface area of the wood and
then boiled in water. The red solution is used usually in decorating handicrafts such as
hats, mats and baskets. Fruits of appadit, on the other hand, are the dye itself and are
therefore not concocted like the other species. Its fruit sap is black and is directly
applied to color bracelets, necklaces, and other body adornments.

Materials for fabrication of traditional instruments or devices

Instruments or devices in this discussion are defined as those that are used by Agta for
their own recreational purposes such as musical instruments and toys. Most of the
plants described, numbering to five species, are used in the fabrication of an
instrument resembling the guitar. The procedure of the fabrication of this guitar is
mainly characterized by using ordinary strings or the stem of dappig (Bauhinia sp.) as
the guitar string, and an extracted portion of the stem of gulo-gulo (Palmae sp.), or
anaw (Palmae sp.) as the base where the string and other important guitar parts are
attached. Aside from fabricating guitars, Agta also utilize other plants in producing
toys. For instance, by inserting a nail on the fruit of tibig (Ficus sp.), a spinning top is
readily made.
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Plants used for body accessories

There are also plants in NSMNP used by Agta for body adornment. Four plant species
recorded under this category are mainly used for the production of their traditional
clothing and bracelets, earrings, and necklaces. Clothes are produced from the
processed bark of bedbed (Ficus sp.). It is made possible by pounding the bark until it
is soft enough to be used as clothes and even as blanket. Bracelet and necklace
making is seemingly simple. All an Agta needs is the fruit of the grass amugo (Coix
lachryma) and fibers extracted from the stem of ponti (Heliconia sp.). Fruits of amugo
are the main components of the bracelet or necklace while ponti fibers serve as the
string used in sewing the fruits into necklaces or bracelets.

Plants used as fumigatory or masticatory

A total of seven plant species is recorded for being used as fumigatory and
masticatory. Some of the plants inside the park are useable to Agta as substitute for
commercial cigarettes especially when Agta are traversing the forest. Dried leaves are
gathered and crushed into small pieces. Crushed leaves are rolled into any type of
paper and smoked as cigarette. Masticates are common and well loved especially by
adults and the elderly. The most common combination of masticates is the
combination of lime, bunga (Areca sp.), and litlit (Piper sp.). The seeds of dried
bunga and the leaves of [itlit are chewed together with lime producing a taste that is
well loved by the Agta. In the absence of litlit, the leaves of anupol, or lumot,
(Poikilospermum cf. acuminatum) are a good substitute. The fruits of nga-nga (Areca
sp.) is a substitute for bunga.

Plants used for defense and weapons

The definition or notion of Agta for defense is the individual’s protection against any
form of harm. Fifteen plant species identified under this category are used mainly in
rituals and other customs that borders to the supernatural beliefs of the Agta. The said
plants are those that are sources of talismans and amulets that Agta believe would
protect them from harm induced by people with knowledge on kulam (the local term
for witchcraft), as well as from playful and dangerous “supernatural inhabitants of the
forest”. Kulam is classified mainly as ailments and is believed to be caused by
supernatural causes. Local shamans using various plants and rituals usually administer
the treatment of such cases. Some of the plants, however, are used in the fabrication
of weapons and other equipment for defense or for hunting wildlife such as bows and
arrows.

Plants used for household materials

Fifteen plant species under this category are used for many different purposes. The
basis for classification of these plants into one category is there similarity in which
they are used as household materials. Agta use large leaves of some plants as
substitute for plates and for wrapping foods. Agta also have knowledge on what plants
to use as substitute for cooking pots. They have disclosed that these plants possess a
particular part that is fire tolerant and useable as cooking pot. One plant species,
identified as saleng (Canarium sp.), is used as a lamp in Agta shelters. By rolling its
leaves into a bundle, it could already provide the lighting need to an Agta household.
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It is said that the resins from its leaves are responsible for its combustible property.
Agta also particularly identified the plant they call malaklak (undetermined sp.) as the
source of wood from which to make a mortar for rice milling because of its hard and
straight stem.

Plants used for hunting and fishing

Plants identified by Agta for fishing are those with sap that can temporarily
immobilize or paralyze fish. Two plant species were particularly identified for such
purpose, namely pagutot (Derris cf. cumingii) and sagisa (Aralia cf. scandens).
Traditional fishing with the employment of these plants is characterized by crushing
of the bark or stem of these plants before placing the crushed stem or bark in the
water of the fishing area. The crushing of the plant parts is to hasten the mixing of the
sap with the water. Some Agta practice placing soil or mud over these crushed plant
parts in order to better submerge it in water.

In hunting, plants are used in rituals conducted in connection with hunting
activities. Plants are used in producing materials that are applied on the Agta's body in
order to “increase” the chances or luck of hunters in finding game. Some plants are
even used in order to make hunting dogs more aggressive or efficient in hunting. Five
plant species are identified in this category. Some plants for making hunting
equipment such as bow and arrow are under the defense and weapons category.

Plants used for special purposes

Agta use plants in a way that does not fit in the categories earlier described. It is
therefore categorized as plant that serves special purposes. The usages of these plants
are mainly related to their traditional beliefs or customs. Seven plant species are listed
in this category. Some plants, for example, are sources of amulets or good-luck
charms. There are even plants (particularly bitahek (Archidedendron clypearia) and
butahe (Leguminosae sp.) of which the Agta said that the fruiting or flowering of
these plants indicate a forthcoming storm or bad weather.

Commercial and trade plants

Some plants in the NSMNP are gathered by the Agta to sell in the local market. Ten
plant species are gathered for their market value. The most important plant collected
and sold by Agta in the market is rattan, for its pole, fruit, and its shoots. The vine nito
(Lygodium circinnatum) and the bidiyu (Pandanus sp.) leaves are used in making hats
and baskets. Some Agta are also engaged in the collection of almaciga (Agathis
philippeninsis) resins and narra timber.

CONCLUSION

Plants have been and always will be an important part of Agta communities. It has
been one of the basic foundations that shaped their culture and it is every way
manifested in the very rich knowledge they possess on the flora of the NSMNP. To an
Agta, the flora of NSMNP is not only one component of the forest, but is life itself. It
has provided them for generations with food and medicine, and has helped in the
survival of their culture and society. This paper describes the richness of the Agta
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traditional knowledge with regards to plant utilization. This knowledge is one that has
been known for many generations and has been founded on the needs and
strengthened by experiences of many Agta that roamed around the NSMNP.

Agta have many uses for the plants of the Sierra Madre. This study has been
able to record that Agta are utilizing plants mainly for fifteen major reasons foremost
of which is medicinal purposes. Medicinal plants are used to cure variety of body
disorders such as stomach related ailments, body pains, skin disorders, animal bites,
fever, flu, lung problems, and malaria. The preparation of medicine in the treatment of
health problems is done through several traditional processes. The most common
process of medicinal preparation is the use of fapal. Brewing plant parts into
beverages and syrups is another process of preparing medicines made out of plants.
Other types of traditional preparation of medicines include plant sap extraction and
the application of liniment-type of medicines made out of these extracts.

Food is another major reason why Agta gather plants from the park and its
peripheries. Agta are particularly knowledgeable on many wild plants capable of
producing edible fruits, which they eat usually only when inside or traversing the
forest. They also utilize the extracts of some plants in the production of other food
products such as flour and vinegar.

The flora of NSMNP is important to the Agta because it provides them of their
other needs particularly in the construction of their houses, agricultural practices,
production of handicrafts sold in the market, cooking and food preparation,
fabrication of traditional instruments or devices, hunting and fishing activities, and
many other needs. This would show that, for ages, the flora of NSMNP had addressed
the most basic needs of the Agta. Without it, it is utterly impossible for them to
survive as a cultural community. This study has proven that an unbreakable cord
exists between the Agta and the plants of NSMNP. The results showed a lot of
information, although basic and elementary, on things that have not been thought of
before. The completion of the study is one big step towards better understanding of
the resources found in the park. However, much is still to be studied particularly on
the dynamics of human-plant relations, as well as numerous other aspects that could
be looked upon. This ethnobotanical study on the Agta of NSMNP is expected to have
opened a whole new aspect of understanding about the Agta as an indigenous cultural
community and as an important stakeholder in the management of the NSMNP. More
importantly, with more studies conducted along this line, a deeper and better
understanding of the Agta would equip park stakeholders on how to effectively
conserve and protect the resources found in the park.
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CHAPTER EIGHT
ASSESSING THE EFFECTS OF LAND USE CHANGE FOR BIODIVERSITY

Koen P. Overmars, Peter H. Verburg, Wouter T. de Groot & Tom Veldkamp

ABSTRACT

Land use is a determining factor in many environmental processes like biodiversity,
erosion and flooding at the watershed level, and processes such as climate change at
the global level. This paper focuses on the influence of land use change on
biodiversity. Land use change is an important driver of biodiversity change. Land use
influences biodiversity directly through habitat loss and fragmentation, but also
indirectly through climate change. Land use change research within the CLUE
(Conversion of Land Use and its Effects) modelling framework focuses on the spatial
dimensions of land use change for different scenario conditions. Scenarios can include
economic and demographic developments, but also more specific, management
related conditions such as agricultural management practices or nature reserves. For
these scenario conditions land use changes and their spatial distribution can be
modelled and visualized. An example of CLUE is given for a case study for Sibuyan
Island, the Philippines. Land use as such is not normative and therefore cannot be
used to evaluate the consequences of different scenarios for biodiversity. To come to a
normative criterion, an assessment of the impact of land use change on the
functioning of biodiversity has to be made, so that a distinction can be made between
more and less desirable options. To make the link between biodiversity and land use
change, information about the biodiversity in different land use types, which form the
different habitats, is necessary. In addition, the relation between the size of a habitat
and biodiversity is important, as well as the effects of fragmentation of habitats.
CLUE can provide these biodiversity relevant characteristics of land use. If these
relations are clear, land use change, modelled by a model like CLUE, can be
translated into its effects on biodiversity and scenarios can be evaluated. Land use
management can be optimized to have less negative impact on biodiversity. In this
way a region can be evaluated in an integrated manner with respect to biodiversity
instead of focusing on protected areas only.

GENERAL INTRODUCTION

Land use and land cover is central to many environmental and development issues
like biodiversity, access to natural resources, erosion, flooding, food security, water
and radiation budgets, trace gas emissions and carbon cycling and rural and urban
development. Changes of land use (and land cover) can have great impact on these
resources, so the understanding of land use changes is of great importance in our
attempts to manage them.

Land use change is driven by a variety of bio-geophysical and socio-economic
factors, its understanding involves many disciplines of research. With that the causes
and effects of land use change operate at many different scales and organizational
levels. Hence, land use change is a very complex process. One way to deal with
complex processes is to develop models to study the processes. In land use change
research a variety of models exist, originating form various disciplines that all cover
different aspects of the complex process of land use change.
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After the understanding of the land use change processes an important step to
come to an optimal land use planning is to make an assessment of the land use change
effects on environment and development processes. Land use as such cannot be
expressed normatively and policy makers need measures to be able to compare and
choose between different scenarios.

In this paper the CLUE modelling framework (Veldkamp et al. 1996; Verburg
et al. 1999a, Verburg et al. 2002a) is briefly described and used to illustrate the
possibilities of land use change modelling with an example of an application of the
model in the Philippines. A prototype of an assessment of the effects of land use
change for biodiversity is presented and illustrated with an example.

CLUE MODELLING FRAMEWORK

The CLUE methodology is an example of a geographical approach to land use
modelling. The CLUE modelling framework is based on theories about the
functioning of the land use system derived from landscape ecology (Holling 1992;
Levin 1992; Turner et al. 1992). Natural ecosystems have large correspondences in
structure, function and change with land use systems and the social systems
underlying changes in land use. Social systems and agro-ecosystems are, just like
natural ecosystems, complex adaptive systems, which can be described by theories
and methodologies developed in ecology (Holling et al. 1996).

The CLUE methodology is made up of two parts. The first part aims at
establishing relations between land use and factors determining the location of certain
land use types, and takes scale dependencies into account explicitly in a multi-scale
analysis of these locational factors. The second part aims at dynamic modelling,
which is driven by near future scenarios that are developed studying driving factors of
land use change like population growth, economical growth, changing policies.

Multi-scale analysis of locational factors of land use change

The multi-scale analysis of the locational factors of land use change is based on the
analysis of spatial patterns of the actual land use. Except for areas with minimal
human influence, the patterns reflect the result of a long history of land use change
and contain, therefore, valuable information about the relation between land use and
its locational factors. Because it is assumed that the relations between land use and
locational factors are extremely complex due to scale dependencies, interconnections
and feedbacks empirical relations between land use and its supposed determining
factors are used to explain the observed pattern of land use, for example through
regression analysis. Another characteristic of the approach is that no a priori levels of
analysis (for example landscape or regional level) are superimposed. Instead, the
analysis is repeated at a selection of artificial resolutions, imposed by the gridded data
structure. The results of the multi-scale analysis are of interest by themselves and can
be subjected to extensive interpretation. However, they can also directly be used for
the dynamic modelling of near-future land use changes.

Dynamic modelling

The CLUE modelling framework uses the derived multi-scale relations between land
use change and its locational factors as a direct input for modelling. Scenarios of near
future demands for the land use types, calculated for the study area as a whole, are
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used as the moderator for land use changes. The modelling approach has the
following characteristics:

1.

All simulations are made in a spatially explicit way so that the geographical
pattern of land use change is resulting. The spatial resolution of the
simulations is dependent on the extent of the study area and the resolution of
data available for that study area.

Allocation of land use changes is based on the dynamic simulation of
competition between different land use types. Competitive advantage is based
on the ‘local” and “regional” suitability of the location and the national level
demand for land use type related products (for example food demand or
demand for residential area).

The “local” and “regional” suitability for the different land use types is
determined by quantified relations between land use and a large number of
locational factors derived in the multi-scale analysis described above.

Different scenarios of developments in land use can be simulated. At the
national level scenarios include different developments of agricultural
demands that can be determined on the basis of developments of consumption
patterns, demographic characteristics, land use policies and export volumes.
At the sub-national level different restrictions towards the allocation of land
use change can be implemented, e.g., the protection of nature reserves or land
allocation restrictions in areas susceptible to land degradation.

The CLUE model was first developed for, and applied to, Costa Rica (Veldkamp et al.
1996). Current applications are those for Ecuador (De Koning et al. 1999), Central
America (Kok et al. 2001), China (Verburg et al. 1999b) and Indonesia (Verburg et al.
1999c). The allocation algorithm of the CLUE model has been validated successfully
in a number of cases (de Koning et al. 1999; Verburg et al. 1999c; Kok et al. 2001).
The validations were made through the simulation of historic, documented land use
changes. However, any land use change scenario and model has a high, inherent,
uncertainty due to the complexity of the system addressed. Therefore, results of land
use change models should never be treated as predictions for future land use but rather
as explorations of the potential dynamics of the land use system.

The latest development in modelling within the CLUE modelling framework

is CLUE-S (Verburg et al. 2002a), which is a dynamic, spatially explicit, land use
change model for the regional scale. The model is specifically developed for the
analysis of land use in small regions, like a watershed or province, at a fine spatial
resolution. Within CLUE-S a high-resolution grid is used in which land use is defined
by the most dominant land use type within the pixel. In the applications of the CLUE
model at the national or continental level land use is represented by designating the
relative cover of each land use type in each pixel. Because of the use of dominant
cells the relations between land use and its driving factors are evaluated using
stepwise logistic regression. In the other CLUE applications ordinary stepwise
regression is used. Another development in CLUE-S is the use of decision rules.
These decision rules include conversion elasticities, representing the conversion costs
of certain land use types, fixed land use sequences, and land use policies (Verburg et
al. 2002a).

ASSESSING THE EFFECTS OF LAND USE CHANGE FOR BIODIVERSITY
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The goal of this section is to present how a land use change model like CLUE-S can
contribute to the assessment of biodiversity change resulting from environmental
change. Land use change affects biodiversity in many different ways, for example
directly through habitat loss and fragmentation of habitat, and indirectly through off
site effects and climate change. To assess the changes of biodiversity as a result of
land use changes, simulated land use changes should represent land use patterns in
such a way that these aspects can be derived. Therefore, the model should be spatially
explicit, incorporate systems dynamics and express interconnectivity. The models
based on the CLUE modelling framework (Veldkamp et al. 1996; Verburg et al.
1999a, Verburg 2002a), which are described in the previous section, can deal with
these processes. With that, CLUE enables to explore the spatial properties of land use
or land cover types, which are the habitats for flora and fauna, for different scenarios.
For different scenarios near future changes can be evaluated on their effects on
biodiversity. Other applications that directly use spatially explicit information on land
use change in relation to biodiversity are for example Lebel et al. (1998) and Van der
Meer et al. (1998).

The procedure to assess the effects of land use changes for environmental and
developmental issues within the CLUE modelling framework can be divided in three
parts (Figure 1). In the first part different scenarios for plausible, near future land use
changes are simulated, leading to different, spatially explicit land use change
trajectories. The second part deals with how land use changes can be translated to
environmental and development effects for the different scenarios. In the last part the
different scenarios are evaluated and the implications for land use planning can be
assessed. The second part will be discussed in the following paragraph for the case of
biodiversity.
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Figure 1: The role of land use change modelling within studies aiming at improved land use planning
(Source: Verburg et al. 2002b)
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From land use to biodiversity

The suggested method to transform land use scenario results into measures of
biodiversity involves two steps. In the first step, spatial indices have to be calculated
for the different scenarios. This is only possible if the land use model is spatially
explicit. The spatial indices can be easily calculated in a Geographical Information
System (GIS), which is often the working environment of spatially explicit land use
models. The spatial indices related to biodiversity can contain the following issues:

1. Total area covered by a land use type: Every land use type is considered to be
a different habitat with its own combination of species. So, the total area has to
be calculated for every land use type.

2. Spatial configuration: The size and shape of every continuous unit. In addition
the total area of a land use type also the size of each fragment is important,
because biodiversity tends to increase with the size of the habitat area.
Strongly connected with this is the calculation of the perimeter to estimate
boundary effects, which can have great influence upon the occurrence of
species.

3. Connectedness and distance between habitats: The distance between fragments
and connections between fragments are important for species regarding
migration between areas.

4. Age and history: The history of an area can contain additional information
about the possibility that certain species occur or not.

In the second step, the relation between species or biodiversity and the spatial
indices has to be studied to translate the spatial indices into a biodiversity assessment
for the study area. In this step a normative decision is made, because the outcome of
the assessment depends on the object(s) evaluated. It makes a great difference what is
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considered in the biodiversity assessment; biodiversity of flora and fauna as a whole
or the occurrence of one species? It makes a great difference if the biodiversity
assessment is focused on a crocodile, a butterfly, an endangered orchid or biodiversity
as a whole.

The following characteristics can be used to make the translation from spatial
indices to biodiversity: (1) habitat characteristics for different species, (2) biodiversity
in different habitats, (3) biodiversity in relation to size of habitats, (4) edge effects, (5)
possibility of migration between patches, (6) influence of corridors, (7) influence of
time.

AN APPLICATION FOR SIBUYAN ISLAND, ROMBLON PROVINCE,
PHILIPPINES

The CLUE-S model is applied to the island Sibuyan in the province of Romblon,
Philippines. The island measures 28 km east to west at its widest point and 24 km
north to south, with a land area of approximately 456 km? surrounded by deep water.
The island is characterized by its steep mountain slopes, which are covered with forest
canopy. The land surrounding the high mountain slopes gently to the sea and is used
for natural and plantation forest and agricultural, mining and residential activities.

The island is believed to be completely covered by forest until the 1940s. From then
on the forest has been cleared from the foot slopes. Highest on the foot slopes are the
grassland derived from deforestation, used for pastures. They are regularly burnt to
stimulate new grass growth. Rice paddies are common at low-lying land. Most cleared
areas are however used for coconut plantation. The island is surrounded by some
mangrove forests, sandy beaches and coral reefs. The CLUE-S model was used to
simulate three different scenarios for Sibuyan for twenty years (1997 to 2019). The
grid size is 100 by 100 m.

Scenarios
Scenario 1: Baseline

The aggregated demand for land use change is assumed to continue the recent trends:
agricultural expansion and deforestation, both through kaingin (shifting cultivation)
and wood extraction (conversion of primary or secondary forest to grassland). These
processes are reflected in calculations of the demand for land use types by linear
extrapolations of the developments of the past twenty years, leading to increases in
rice area, coconut plantations, shifting cultivation and grassland while decreases occur
in mangrove, primary and secondary forests. In this scenario no spatial policies or
restrictions are included. All changes are allocated based on the preferences for
locations as determined by the location factors, the existing land use pattern and
competition between land use types.

Scenario 2: Spatial policies

This scenario has the same demand as the baseline scenario. However, we have now
restricted the possibilities for allocation of land use change by a number of spatial
policies. The major restriction to land use change is the establishment of the Mt.
Guiting-Guiting Natural Park. This area covers about 15,000 hectares, approximately
one third of the island and was proclaimed a protected area in 1996. The National
Integrated Protected Areas Programme (NIPAS), a joint program of the Department
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of Environment and Natural Resources (DENR) and the European Union (EU),
support the sustainable management of the area. NGOs support the protection of the
natural park by implementing livelihood-oriented projects. In the protected area it is
assumed that no new agricultural use or deforestation (either primary or secondary
forest) may occur. In addition to the Mt Guiting-Guiting Natural Park, land use
conversions were assumed to be impossible in lands classified as institutional land
according to the cadastral maps. In the buffer zone of the protected area, another
10,000 hectares, we have assumed that, although deforestation is still possible for
wood extraction, no permanent agricultural practices area allowed. It is assumed that
shifting cultivation will still continue in this zone. Figure 2 shows the delineation of
the different spatial policies.

Figure 2: Location of restricted areas
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[ ] Buffer zone

Scenario 3: Sustainable agricultural development

This scenario simulates the potential spatial configuration of land use in case of
successful implementation of the protected area and associated livelihood programs.
These livelihood programs aim at sustained use of forest resources and income
generation through intensification of permanent agriculture outside the park and
buffer zone area. Therefore, another development of the land demand is assumed in
this scenario. The assumptions include: protection of the remaining mangrove area,
expansion of the coconut and rice areas (similar to scenarios 1 and 2), a 50 percent
decrease in area of kaingin during the twenty year simulation period, a small increase
in primary forest area as a consequence of the protection and re-growth of secondary
forest, a two-third decrease in grassland caused by less logging and kaingin and the
protection of secondary forest areas. It is assumed that new agricultural activities,
including kaingin, are now completely banned from the buffer zone.

Modelling results

For all scenarios, the model predicts the further development along the foot slopes of
the mountains especially in the west and the north. Especially the coconut plantations
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expand towards the northern part of the island. The northwest part consists of very
steep slopes, too steep for coconut, but some patches of grassland are developing.
New rice paddies will develop especially in the southwestern coastal plain. Figure 3
shows the remaining forest (primary and secondary) for the three scenarios.

Figure 3: Forest area (black) at the start of simulation (1999) and at the end of the simulation for three
different scenarios.

2019
scenario 1

2019
scenario 2

2019
scenario 3

Scenario 1, without protection of the Natural Park and buffer zone, causes a
lot of forest fragmentation. At different locations pieces of secondary and primary
forest are cut for kaingin farming or for wood extraction. In the other scenarios this
fragmentation is much less due to strict protection of the natural park. However, in
scenario 2 the buffer zone is still heavily influenced by deforestation. For scenario 1
and 2 the total remaining forest area is similar. The differences in spatial pattern due
to the policies are clearly visible. Good protection of the natural park clearly makes
sense to keep a larger, undisturbed core area with forest. Scenario 3 assumes less
demand for wood extraction and shifting cultivation, leading to a larger remaining
forest area. The concentration of all activities outside natural park and buffer zone
leads to a more intensive use of the lowlands, where almost all forest is expected to
disappear.

Spatial indices for biodiversity

The simulations for Sibuyan Island presented above have shown that the impact of
land use change on forest can be very different for different trajectories of change.
Policy intervention and spatially specific measures can cause different patterns in
forest fragmentation, even when the total deforested area is the same. Different spatial
patterns have a different impact on biodiversity. The differences in forest pattern
shown in Figure 3 are self-explanatory. However, it is also possible to quantify forest
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fragmentation by spatial indices. In this study we have used the APACK package to
calculate two different indices for the simulated forest patterns (Mladenoff &
DeZonia 2002). The Average Patch Perimeter/Area ratio (PAC) reports the average
corrected perimeter to area ratio for all patches present in the input map. PAC results
are always greater than or equal to 1.0. PAC equals 1.0 for patches that are perfect
circles, 1.1 for patches that are perfect squares, and can be arbitrarily large for patches
that are extremely long and skinny.

The Aggregation index (Al) is used to quantify the spatial pattern of the forest
area (He et al. 2002). Al equals 1.0 when the forest is completely aggregated into a
single, square patch. It reports numbers closer to 0 when each patch is narrow in one
direction and long in another.

Table 1 gives the results for the forest pattern in 1999 and the results of the
three scenarios. The aggregation index decreases for scenarios 1 and 2, due to
fragmentation of the forest in the buffer zone and the protected area. In scenario 3 the
aggregation index increases relative to 1999, due to the concentration of agricultural
activities in the lowlands and secondary re-growth on grasslands and kaingin fields
within the buffer zone and Mt Guiting-Guiting Natural Park. For all three scenarios
the PAC decreases, mainly due to the deforestation in the lowlands that cause the high
PAC value for 1999.
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Table 1: Aggregation index (AI) and Average Patch Perimeter/Area ratio (PAC) for forest on Sibuyan
Island in different CLUE-S scenarios.

Measure 1999 2019 scenario 1 2019 scenario 2 2019 scenario 3
Aggregation Index | 0.962 0.950 0.938 0.979
PAC 1.707 1.671 1.467 1.297

These results are a first exploration of the effects that land use change
trajectories can have for biodiversity. The first step of the assessment of the effects of
land use change for biodiversity, translation of the results from the different scenarios
into spatial indicators, is carried out. The combination of these simulation results with
ecological indicators and requirements of specific species and/or ecosystems, the
second step, will enable a further analysis of the consequences of land use change for
biodiversity.

DISCUSSION

The research approach described in this paper is just a preliminary outline of the
possibilities to integrate land use change modelling and biodiversity research and
biodiversity management. Important to a successful implementation of this kind of
research is close collaboration between the different disciplines. Land use modellers
should provide the appropriate spatial indicators to the ecologists. Ecologists should
indicate what their needs are to be able to make an assessment of biodiversity for
example the identification of different land use types (the habitats).

To go one step beyond the research aspect, to successfully implement land use
planning, stakeholders should be involved in the identification of the subject to be
studied in relation to the issue of biodiversity. Stakeholders should also be involved in
building and evaluating the scenarios. Most desirable also other environmental and
development issues need to be assessed to come to land use planning that is
acceptable to all the stakeholders. Often, different interests are conflicting. What
seams to be a good policy for nature and biodiversity can conflict with the interests of
people in the area and may lead to the opposite effect.

Important in land use change modelling are feedbacks and interconnectivity of
the effects of changes, like erosion, hydrology and calamities. This is also very
relevant to the issue of biodiversity and the functioning of the ecosystem. Extra
attention needs to be given to this in the assessment of biodiversity.

CONCLUSION

Maintaining biological diversity depends on the spatial arrangement of land uses,
which form the habitat of flora and fauna. Habitat size, spatial configuration,
connectedness and distances between habitats all influence the total biodiversity of an
area. The evaluation of different scenarios based on different policies and
development trajectory can help to assess these spatial patterns and their effects on
biodiversity, as well as many other environmental and development issues. The
approach presented can be a helpful guideline by using the land use change
information to assess the effects for biodiversity.
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Close cooperation between disciplines is necessary to be able to combine the
information supplied by land use modellers and ecologists. The issues relevant for
actors and stakeholders at different organizational levels in land use and natural
resource management need to be addressed in the evaluation procedure. In this way
spatial modelling can improve land use planning and inform policymaking concerning
natural resource management.
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CHAPTER NINE

UPLAND FOOD PRODUCTION SYSTEMS IN THE SIERRA MADRE:
REALITIES AND PROSPECTS

Mercedes D. Masipiquefia

ABSTRACT

The uplands of the Sierra Madre Mountain Range have become increasingly
important over the years being the last frontier for agricultural expansion in Northeast
Luzon. As in many tropical areas the expansion of agriculture, mainly subsistence
agriculture, is leading to a variety of both global as well as numerous local changes.
In particular, the evolving landscape of upland agriculture in the Sierra Madre
Mountain Range during the last decades is posing real challenges. The changes in
farming systems, the cash crop economy, destruction of vital food endowing
ecosystems, and weak conservation efforts may all lead to biodiversity loss in the
Sierra Madre. Critical questions arise about the interrelationships between subsistence
agriculture and food production, natural resources, wildlife, and the needs of upland
communities. The paper reviews the prevailing realities of undertaking subsistence
agriculture within the heterogeneous environment of the highlands of the Sierra
Madre. It also considers the existing technological opportunities and other strategies
in order to address the low level of uncertainty about the future of sloping food
systems and the environment to one of greater certainty and ability to predict risks and
interactions.

INTRODUCTION

The management of upland agriculture is becoming an important concern in the
Philippines both to sustain food production and to arrest degradation of the
environment. Critical questions are now being posed regarding the continuing
pressure of doing agriculture, mainly slash-and-burn agriculture in the uplands,
constituting the fragile environment of the marginal steep terrain classified as hilly to
mountainous or lands identified as mountain zones including tableland and high
plateau. One of the most serious concerns of the interaction between agriculture and
forest points to shifting cultivation. With this activity, the deterioration and clearing of
natural forest areas have been rapidly progressing. Beyond the issue of providing food
from this activity are concerns that continued destruction of tropical forests and
species that survive only on these environments will contribute to undesirable climatic
changes, further complicating agricultural production and biodiversity. These are
already bringing about some economic and environmental problems not only at the
local level but also on the global scale.

The center of the debate surrounding slash-and-burn agriculture and food
systems relates not only on its ecological destructiveness, but also on competition for
resources and views on how they are used locally. Because agriculture is influenced
by the environmental conditions and arable land is limited, food production may not
increase sufficiently to meet the demand of a rapidly increasing population. Locally,
the uplands support millions of people, most of them at the subsistence level. More
often, the overriding goal of these low-income households in the upland is simply to
produce their own food or earn enough for a living.

This paper examines the special circumstances of upland agriculture in the
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Sierra Madre, where upland areas are significant segment both in resource and human
terms. Data were gathered from field visits and discussions from respondents and key
informants coming from following selected sites, namely: (1) Bolos Point, Gattaran,
Cagayan, (2) Puerta, Cabagan, Isabela, (3) Sapinit, Divilacan, Isabela and (3)
Maddela, Quirino. There were no rigid criteria followed in selecting the sites except
that the communities are dispersed in the Sierra Madre and are known to establish
slash-and-burn farms at different slope categories.

EVOLVING AGRICULTURAL LANDSCAPES IN THE SIERRA MADRE
MOUNTAIN RANGE

The physical environment

As reported, more than half of the country’s total land area of 30 million ha has slopes
steeper than 18 percent, collectively called the uplands. These are broken down into
11.2 million ha of steep (slope of 30 percent to 50 percent) and very steep (slope more
than 50 percent), and 5.2 million ha of rolling to moderately steep slope (18 percent to
30 percent). Reports indicate that 41 percent of farming activity is carried out on steep
hilly land (Maglinao et al. 1996).

In Cagayan Valley, the uplands occupy about 1.9 million ha equivalent to
about 72.7 percent of the total land area in the region (Table 1). This is due to the
dominance of the mountains of the Northern Sierra Madre in the landscape of
Northeast Luzon straddling the four provinces of the Cagayan Valley region. The
Sierra Madre forms a vast and rare swath of rugged mountains that stretch from its
western ridges to the ocean in the east.
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Table 1: Percent land area by slope and elevation categories in Cagayan Valley

Slope category Description Percent of total
Less than 8 percent slope Lowland 25.46

8 to 18 percent slope Upland 16.91

(Less than 100 m elevation)

More than 18 percent Hilly land

(Less than 500 m elevation) 15.52

More than 500 m elevation Highland 40.40
Miscellaneous land type 1.71

Total 100.00

The uplands are positioned topographically in the higher elevations. The main
landforms are dominated by a number of cuestas, or inclined plateaus, with gentler
slopes facing West and steep slopes facing East. Along the ridges of the cuestas cut
several creeks that have formed flat to rolling terraces. Dros (1999) described the land
formation of the hilly, mountainous areas as of marine-volcanic physiography. The
steep slopes, fragile soils and torrential rainfall render these lands suited only for
forestry, agroforestry, and low-input agricultural practices.

The steepness of slopes and remoteness of most areas have until recently been
barriers to exploitation. But at present time, only remnants of the natural habitat exist
in much of the region and they may not survive for long given the current trends in
encroachment and deforestation.

Ethnicity and migration

Historically, these timber-rich landscapes in the region attracted both the loggers and
small-scale farmers to exert enormous pressure on these lands in quest to produce
food, fuel wood, and timber. Movement to upland areas continued for the last four
decades. Highest rate of migration occurred in municipalities with logging
concessions. Major sites include the Gattaran to Baggao, the Pefiablanca to San
Mariano, and the Maconacon to Dinapigue corridors As gathered, the establishment
of farm areas from the selected sites ranged from the 1960s up to the turn of the
century (Table 2). It appeared that forest conversion to agricultural land had been
sharply accelerated in the late 1970s and has been stable since then.
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Table 2: Year when farm lots were established by respondent upland farmers (n=59).

Year Number of times mentioned Fraction of respondents
(percentage)

1960s 10 16.95

1970s 29 49.15

1980s 11 18.64

1990s 8 13.55

2000 1 1.69

Generally, the Ilocanos, and Isneg from Kalinga-Apayao, together with the
local Itawis and Ibanags, dominate the Sierra Madre in Cagayan. The mountains in
Isabela, especially in the remotest areas, are dominated by the Tinguians from Abra,
followed closely by the Ifugaos, Ilocanos, Ibanags, Visayans and Tagalogs. The
Quirino upland areas are dominated by the Ilocanos, Igorots, Ifugaos, Bugkalots,
Gaddangs, and other indigenous groups from Nueva Vizcaya. Notwithstanding the
presence of the indigenous varied Agta groups, who were forced in the hinterlands
with the coming of the migrant settlers.

The mechanics of migration to the uplands of the Sierra Madre appeared to
follow two general patterns. The first constitute the role of one or more male
household heads that speculate first and return with his household members. The
second was through subsequent communications between relatives and friends like
chain migration (Masipiquefia 1993). Shifting cultivators can be labeled as (1) the
“true pioneers” (those that were first to come), (2) the “informed pioneers” (those who
followed), and (3) the incipient slash-and-burners forming the mass migrants
(Moonen 2000). The so-called pioneers reserved forestland through plain clearing an
abante (expansion) and those that followed move to look for “free lands” and make
abante in the same way their fathers did.

There was a certain local selectivity among the land speculators, mainly
among family members and kinsmen only. Land ownership become synonymous with
clan membership, family ties and for the indigenous groups who came earlier claim
lands according to their ancestral ownership.

Upland land endowments

Land use types vary widely among these groups of migrant settlers. The indigenous
mountain settlers from the Cordillera like the Tinguians and the Ifugaos tend to be
territorial, forming compact villages as settlement outside from their farm areas.
These have been observed in Dy-Abra, Sapinit, Divilacan, and even in the remote
sitios in Maddela, Quirino. Whereas the lowland groups like the Ilocanos, and Ibanag
tend to form clusters isolated from each other and far in between as observed in Bolos
Point, Gattaran and in most upland areas on western slopes. The indigenous groups
like the Agta were forced in innermost, upstream areas.

Across the upland region of the Sierra Madre, land endowments and farming
systems vary dramatically from village to village. While the lowland agriculture is
dominated largely by paddy rice production, upland land endowments are more
varied. Paddy land, dry land, sloping land, backyard garden plots, and forestland may
all be part of a single household's land endowment. Some upland households have
access to paddy land while some may have none at all. Others only have small plots
and some with big claims reaching up to a hundred hectares. This led households to
diversify their farm types according to the terrain, soil, water source, size, site
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resources and accessibility. This striking diversity in land endowments within small
village areas and the variability in socioeconomic and marketing conditions across the
uplands as a whole limit the area for which particular technical recommendations are
appropriate.

Others who are wealthier or have influence open up forestlands for perennial
crop production or cattle grazing or simply to establish a land claim (Snelder 1996).
These land use types are generally found in the more relatively accessible sloping
areas that are closed to the lowlands and nearest to roads. However, with increasing
rate of land encroachment, land use changes have advanced to areas at increasing
elevations and more remote locations that are difficult to access including steep
slopes. As in other upland areas in the country, there was a dynamic land-use
transition in the Sierra Madre from fallow rotation, to permanent open-field and
perennial crop systems.

UPLAND AGRICULTURE; FARMING SYSTEMS
Shifting cultivation; slash-and-burn farming

Traditionally, slash-and-burn farming formed the backbone of the shifting cultivator's
subsistence economy. In time, the systems provided a sustainable base of subsistence
for indigenous forest inhabitants, and their patchy effects had little impact on forest
ecosystem stability. With the coming of the migrant settlers, integral slash-and-burn
has also been adopted, described aptly by Conklin (1957), as the traditional, year-
round, largely self-contained and ritually sanctioned way of life. Kaingins (small
forest areas ranging from less than one ha to slightly over a ha) are cleared to establish
a claim.

Upland farmers choose a site for kaingin based on their own site-specific
characteristics and needs. A farmer considers slope, water, distance, and on-site
resources as very important factors. Slope is often mentioned as important in the
decision to make permanent fields and wet-rice terraces (Moonen 2000). Farmers
knew how to assess the soil quality, but more often their choices do not depend very
much on the outcome of their assessment. Once the decision has been reached, the
selection of a site to make kaingin seems rather non-responsive to the steepness of the
slope. Consequently, the slope-gradient within one kaingin and between kaingin can
vary considerably.

Analysis of data indicated that the main method of land acquisition involved
the clearing of logged-over areas (38 percent) (Table 3). This collaborates with earlier
reports that shifting cultivators tend to follow the logging activities. A few claimed
that they cleared secondary, good growth forest, felled them and sold the logs when
possible. Other methods of land acquisition included inheritance, which is a common
practice among the Ifugaos, and through lending or purchase, especially by the
Ilocanos from Ifugaos. Awarding of land claims through Certificates of Stewardship
Contracts (CSC) only bolstered land claims and not as true source of ownership.

Table 3. Method of land acquisition by migrant settlers (n=59).

Method Number of times mentioned Fraction of respondents
(percentage)

Clearing of secondary forests 11 18.64

Clearing of logged-over areas 23 38.98

Inheritance 13 22.03
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| Purchase 12 20.33

Clearing sequence

The slash-and-burn type of cultivation actually varies among farmers depending on
land and slope suitability, labor intensity, and season. Moonen (2000) observed that
clearing a kaingin is mostly an undifferentiated process: removing all vegetation at the
same time regardless of the size of the trees. Actually, activities of clearing the forest
may be characterized in any of the following: (1) clearing and burning of small
forested areas (with healthy standing trees), (2) cutting of trees but surrounding areas
left with some vegetation, (3) clearing after logging (roots and stumps of felled trees
removed), (4) regular burning in lower slopes or forest edges, (5) burning of debris
just before the next rainy season starts.

These activities come at different stages. Ifugaos called the first stage of
clearing as aguma, and mun-uma or agpasirok by the Ilocanos. The first burn is
known as puror in llocano and hunul in Ifugao. The word agpukan is understood to
refer to the cutting of large trees with a chainsaw or axe and the word agtibag to refer
to cutting of both big and small trees. Aquino (2001) mentioned that among
Bugkalots, trees are not totally cut but was just loped or pollarded.

Incidentally, ethnic farmers use different names for their fields or different
kinds of slash-and-burn arable land types such as baker or uma, palompang, ublag, or
sip-sip. Baker is a piece of forestland that is opened and cleared for the very first time
and used for only one cropping period. This is synonymous with uma or any kaingin
area planted for the first time with upland rice and various companion crops like
beans and root crops. Usually, this farming lasts for two years. Perennial crops like
fruit trees are established a little later in some portions and this phase may last up to
four years.

After the first cropping pattern of annual crops and a fallow period is inserted,
then the field is called palompong or ublag. The field now remained unproductive for
at least four years where grasses, shrubs and some trees start to regenerate. When the
land is used again after a second clearing, or for longer period of time, the field is
called sip-sip. As long as a farmer does not make a sip-sip repeatedly, and leaves the
kaingin to rest for at least three years, cogon may not take over. In here follows a
second uma, fruit combinations, and a second ublag (Dros, 1999).

When long fallow periods are no longer possible because of land limitation,
and because of the establishment plowed farms centered on annual crops, semi-
permanent fields begin to sprout among the settlers. Thus, besides expansion of
kaingin areas, some people have to intensify their fields, some turning them into
permanent fields (bangkag) and others into irrigated rice fields (talon) when water
source is available.

Over time, there has been a tendency towards intensification of land use and
permanent upland cultivation. Slash-and-burn agriculture or shifting cultivation as an
upland farming system may become a thing of the past in most areas in the Sierra
Madre as many have been replaced by permanent agriculture. Large and rapidly
expanding portions of the upland landscape are being converted to areas that are
permanently farmed, the process referred to as agricultural transition (Romero 2000).
Exemptions though exist among Ifugao farmers, who after staying with their cleared
farms and already quite productive choose to sell these lands or the rights to the land
to other migrant farmers and speculate in other areas for another cycle of clearing.
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Crop rotation and seasonal planting

Historically, the upland farmer has depended on the growing of two or more crops
simultaneously or in sequence on the same field in a year. He has thrived with this
system, using farm operations based on family or manual labor. A large portion of his
produce is for family consumption, the rest sold to nearby markets. Main crops would
either be rice, upland rice, or corn depending on farm types. Growing rice is
considered a food security measure not only because it is a staple food, but also one
gain prominence in the village if he owns more rice. Corn is another opportunity
among farmers to show security in their household. Secondary crops would include
beans, especially mungbeans, stringbeans, and other vegetables that can augment food
supply and cash sources. Sometimes, farmers regard planting of beans and peanut as
risky due to changes in rainfall pattern but still preferred by farmers because they are
easy to handle and less bulky. Planting of tobacco, especially in lower terrain,
declined during the last decade because of the lack of buyers.

Through generations of farming, the upland farmer has come up with
traditional farming systems proven productive under his own conditions. Farmers
have their own set of rules in the choice of cropping patterns. There are specific
cropping patterns that farmers prefer depending upon certain land characteristics such
as slope, elevation, water and market opportunities. They do regard sufficiency of
moisture, drainage and soil fertility as important. Table 4 illustrates a prevailing
cropping pattern followed by the upland farmers in Bolos Point. The area has
extensive fallow around the rice fields and a relatively long rainfall period.
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Table 4: Seasonal crop rotation followed by upland households in Bolos Point, Gattaran, Cagayan.

Crops Month

Jan. | Feb. | March | April | May | Jun. | Jul. | Aug. | Sept. | Oct. | Nov. | Dec.
Upland Rice

A

Corn »
Root crops
Cassava )
Gabi
Ube
Tugi
Ababira
Beans
Vegetables
Squash
Eggplant >
Gourd
Okra
Banana

rv

A A 4

v

v

v

v

v

In Maddela, Quirino, some farmers raise two corn crops at medium elevation
with medium-textured soils. Bananas were planted in dry soil at high elevation.
Apparently, the distance of homes from the field also influences the choice of crops:
farmers residing near the fields grow two crops of rice. Farmers with relatively small
farms cultivate their land rather intensively. Overall, in terms of crop production, the
upland environment is considered less stable because of a more restricted growing
season, smaller area planted, and greater drought stress.

Upland rice-based cropping systems

It has been pointed out that provided enough water is available, rice is nearly always
the first choice of upland farmers. Upland rice fields are typically small and located in
many settings such as in isolated pockets surrounded by irrigated wetland fields, or
along steep slopes of recently cleared forest. For the former, water can be sourced
from creeks and rivers and for the latter as rainfed. Rice is direct seeded in non-
flooded, well-drained soil on level to steeply sloping fields.

Given that rice is the major crop, it is likewise the first choice on terraces.
Farmers adopting rice terracing have their own traditional technology in terms of
maintaining the right water regimes to stabilize the terraces and in using their own
native varieties with characteristics not found in improved varieties such as suitability
for processing into traditional foods.

Since rice does not tolerate drought well, upland rice is highly seasonal,
normally grown in the wettest months of the year. Well-drained rainfed upland soils
are subject to drought if rain does not fall within two to three weeks. Rice cropping
intensity in upland areas is bound to remain low. Only one cropping of rainfed upland
rice is possible per year. Yet, since upland rice is more a subsistence than a cash crop
and with small areas devoted to it, it can barely feed a family of five in one year. Food
security in terms of rice sufficiency in the table is far from reality in the uplands.
Some paddy rice sites with prolonged rainy seasons, such as in Sapinit can plant rice
asynchronously.

Rice-dominated cropping system in the high-risk zone can be diversified
incrementally. Thus, in many areas, upland rice fields are patchy within a highly
diverse flora. It may be intercropped with other cereals, legumes or root crops. Mixed
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intercropping with a wide variety of species was also reported in other tribal slash-
and-burn agriculture (Conklin 1957). It may also be mentioned that the diversity of
upland rice varieties may have been overlooked but they should be preserved before
they are lost.

It appeared that there are many constraints in attempts to increase the
productivity of rice while protecting the environment and ensuring the permanency of
the resource base. Upland rice field tend to be small because of the labor requirement
to clear the land in kaingin areas and to till the land to get rid of the weeds. Rice
requires more tillage than other crops such as corn because rice competes less well
with weeds. In addition, most upland rice is grown on low-nutrient and mineral-toxic
soils, which when combined with the erratic rainfall make upland rice a highly risky
crop for the farmers to invest.

Fruit production

Fruit production is a profitable enterprise and a promising way of raising the incomes
of upland farmers (Escano & Tababa 1998). Already, fruit production areas have
expanded from flat or rolling land onto hilly and marginal uplands. It is the
smallholder fruit production that is found on steeper gradients. Banana dominates the
hilly lands in Maddela and in San Mariano. Since the 1990s, bananas are grown in
larger quantities and by almost everybody in Quirino.

In Region 02, banana ranked as the number one fruit in terms of area planted
followed by pineapple, mango, citrus, and others. Majority of fruit trees used to be
raised in backyards or grown in small clusters. However in recent years, area planted
with mango trees increased rapidly. Remote kaingins in Quirino are mostly planted
with bananas. Banana production, however, was impaired due to the onslaught of the
devastating disease, the banana bunchy top virus (BBTV) starting off from the
uplands in Cabarroguis, Quirino in early 1990s and had escalated in most banana
growing areas (Masipiquefia 2002). Still, the area planted in fruit crops is expected to
increase dramatically over the next five years in response to various government
programs designed to increase food production and raise farm incomes.

Upland development projects for soil and water conservation always include
fruit trees and other food crops. Perennial fruit trees are integral component of sloping
agriculture and therefore play a significant role in reducing soil loss and increasing
farmer’s incomes. In all SALT systems, annual crops are integrated with fruit and
forest trees. Nijhof (1995) described a Hanunuo-Mangyan innovation of shifting from
corn towards fruit tree cropping as a shift towards a more stable subsystem. With
proper assistance, fruit production can provide a viable way of satisfying the twin
goals of conserving the environment and improving the quality of life of upland
farmers.

IMPACTS OF UPLAND FARMING
Loss of forest cover

The increasing exploitation of arable land is closely associated with the indiscriminate
cutting of trees, and the consequent loss of forest cover. The continued decrease in
forest areas could either imply that farmlands continue to increase or some may be
transformed to grassland areas dominated by cogon (Imperata cylindrica). A number
of local studies have followed the rate of forest conversions to grassland areas but
there is still little reliable information on the extent of these forms of conversion.
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Clement & Van Dijk (1996) analyzed aerial photographs from 1950 to 1990 to follow
the forest quality change in the Northern Sierra Madre and it appeared that forest
kaingin areas increased tremendously within the span of forty years (Table 5).

Table S: Surface area of different forest quality classes in Northern Sierra Madre (1950 to 1990).

Class 1950 Area (km®) | 1980 Area (km’) 1990 Area (km’)
Forest kaingin 104.74 383.28 536.89

Low quality forest 804.52 866.09 1,480.71
Medium quality forest 1,486.46 1,351.85 731.45

High quality forest 941.90 940.03 920.43
Excellent quality forest 2,357.93 651.34 352.30

Mossy forest 60.46 60.15 56.99

Total 9,956.01 4,252.74 4,040.74

Source: Clement & Van Dijk (1996)

Soil degradation

Sloping upland soils in the Philippines reportedly fall into three contrasting types: (1)
the acidic, infertile soils which are predominant and characterized by low available
phosphorus, (2) the young, relatively fertile volcanic soils, and (3) calcareous soils
(Maglinao 1998). In any case, the sloping upland soils in the Sierra Madre are
subjected to changes with upland farming practices. Forest clearance to make way for
kaingins brings about changes in soil properties. Essentially, there are more positive
changes just after burning where large quantities of nutrient ions are spread in ash.
Some nitrogen is lost to the atmosphere, although the change may not be significant.
As soil surface is heated when burning vegetation and litter, weed seeds are killed and
it initially improves the structure of heavy-textured soil. With burning there will be
marked increase in soil pH, stimulating mineralization of soil organic matter and
increase the extractable P, K, Ca and Mg. An increase in soil pH will also reduce the
exchangeable aluminum, which solves aluminum toxicity in most tropical soils
(Moran 1981).

Following croppings, good yields are obtained in the first year after clearing
but this will decline rapidly. Some of the changes in soil properties after cropping
would include the multiplication of weeds, pests, and diseases. Disturbed habitats
encourage the growth and spread of these biological stresses. The soil structure
surface capping deteriorates that will lead to erosion of topsoil. There will be re-
acidification and deterioration in the nutrient status of the soil. The source of acidity
during cropping would be the nitrification of the ammonium ion. After about eight
years of cropping, there will be a decrease in pH, organic matter and available P.
There will be an increase in extractable K but much of these will just be leached. This
has been observed by Dros (1999), especially during the second kaingin cycle.

Dros (1999) also reported that impacts of short fallow and long fallow systems
in terms of physical and chemical degradation are minimal. By planting bananas,
farmers prevent the leaching losses, especially when they are planted in the early uma
phase. Shorter fallow periods seem to lead to an early depletion of organic matter and
nitrogen.

Soil erosion
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With intensive cultivation, soils are vulnerable to erosion. From an ecological
perspective, the most important on-site effect of erosion is a reduction in the capacity
of the soil to support plant growth. Erosion reduces crop or pasture yields by changing
the intrinsic chemical, physical, and biological properties of the soils (ElI-Swaify
1993). Soil erosion results in the loss of soil nutrients causing low fertility. When
cropland becomes unfit for cultivation, and further clearing may be limited, food
scarcity deepens and poverty situation worsens.

It has been found that after four to five years of cropping following farmer’s
practices, about 6 metric ton of soil OM, 296 kg N and 266 kg K per hectare had been
lost (Lal 1984). Nelson (1994) suggested that in general, yield will decline by 60
percent on the average, with the first 5 cm of topsoil lost, 65 percent after the lost of
10 cm and 80 percent following the loss of 20 cm. Further quantification of the rate of
soil erosion on slopes can be high, with annual soil losses ranging from 23 to 218
metric ton per ha from bare plots on gradients of 27 to 29 percent; to 36 to 200 metric
ton per ha on plots cultivated up and down the slope (Paningbatan 1993; Sajise,
1983). Thus, there can be an alarming decline in soil productivity and in soil fertility
especially in upland areas.

Soil erosion, however, is seldom a problem in shifting cultivation because the
cleared areas are small and are always covered by some sort of vegetation. Dros
(1999) found no strong evidence that the area in Quirino is prone to mass movement
due to kaingin farming and that most erosion was found along old logging roads.
There was no evidence of rill or gully erosion, even on the steeper slopes. He also
noted that only fields steeper than 13 percent were prone to slight sheet erosion in
Mansarong, Baggao.

When new migrant settlers practiced unsustainable slash-and-burn agriculture
soil is sometimes left uncovered, and this can lead to major erosion problems,
particularly in hilly areas (Lal et al. 1986). The Plan Philippines NSMNP-CP report
(2002) revealed that logging and agricultural expansion in the western side of the Park
cause considerable erosion and sedimentation downstream. Hence, the environmental
consequences for the Cagayan River could eventually become serious. Through the
years, the Cagayan River had shown heavy sedimentation as an off-site impact of soil
erosion in the highlands. The more significant cost of increased sediment yield would
include the reduction in storage capacity over time in dams and reservoirs and
increased operating and maintenance cost due to sedimentation.

Loss of biological diversity

Intensive agricultural practices force environmental changes upon wildlife. In the
Philippines, one scientist who has done the most extensive qualitative description of
the effects of deforestation of the primary forests was Dr. Rabor. He cited logging and
conversion of forestlands to agricultural lands as the main causes in the loss of avian
habitat. Conversion initially leads to animal displacement then to animal extinction.
Essentially, these land conversions lead to a consequential shortage of nest sites,
affecting the breeding bird population. It also affects those bird species that feed on
fruit and nectar and those which nest on tree hole. A number of bird diversity studies
have been conducted in the Sierra Madre in the 1990s (Danielsen et al. 1993).

Aside from degradation of critical wildlife habitat as the foremost impact of
forest clearing, wildlife can contract emerging infectious diseases as a result of
spillover from domestic animals or human interventions, specifically slash-and-burn
agriculture. There can be transfer of parasites to susceptible endangered species.
Likewise, while we have some understanding of the dangers of wildlife carrying
human pathogens, we do not know the potential dangers of emerging pathogens or
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foreign disease pathogens that wildlife may carry. Wildlife can also experience
emerging infectious diseases due to changeable weather conditions such as the El
Nifio southern oscillation due to spread of infectious disease organisms

HARMONIZING UPLAND FARMING WITH ENVIRONMENTAL CONCERNS.

Generally, Philippine upland farmers face a diversity of land types and high levels of
risks. There are many factors that limit the stability, productivity and sustainability of
upland farms such as the nature and rapidity of soil degradation, climatic variations,
diverse topography, biological stresses and social and economic uncertainties. In
addition to differences in soil, the Sierra Madre uplands have localized variations in
rainfall patterns because of the diverse topography and the frequency and severity of
damage from catastrophic typhoons that can affect the sustainable management of
upland agricultural systems.

This suggests that sustainable upland agricultural production systems are
necessary to alleviate many problems of upland population and ensure more effective
forest conservation. It is evident, that if the current upland population cannot become
more successful in sustaining their incomes, their families will be forced to migrate
from unproductive farms that can no longer support them resulting in more rapid and
destructive misuse of forestlands. It has been reported that Filipinos farming in these
uplands realize only a meager income of US$ 40 to US$ 140, well below the poverty
line (Ramos 1991).

But designing and implementing these procedures is often difficult in rapidly
changing rural environments, where a wide array of production practices is required
to meet the demands of specific environments. While various upland farming
technologies have been recommended (Baconguis & Ranes 1991; PCARRD-DOST
2001), it is the small-scale agriculture that seemed to languish, leaving behind these
latitudes food insecurity and more dependent on external food supplies.

Technical tools to cope with the enormous variety of circumstances may exist,
but adoption has always been a problem among these upland farmers. As emphasized
always, one of the greatest barriers to sustainable agriculture is poverty. Resource-
poor farmers have few choices on what to produce or how to produce it. Sacrificing
immediate gains for long-term benefits is a luxury which resource poor benefits may
not be able to afford.

Conservation technologies for uplands
Natural vegetative filter strips or grass strips

A practical measure that is widely practiced in the Sierra Madre uplands is the
preservation of narrow contour strips that are left unplowed and on which vegetation
is allowed to grow naturally. They may employ the use of native weeds/grasses and
are established at the time that a piece of fallow land is brought into cultivation. Grass
strips may include the forage grasses such as napier grass, guinea grass, and others
that produce high biomass. These are widely recommended since they have the
potential to reduce erosion and can rapidly develop natural terraces on slopes. They
can also be used as alternative to leguminous tree species in contour bunds. In
planting cover crops, critical slopes or those that cannot be planted to seasonal crops
should be planted and covered with grasses and legumes. One drawback though
among farmers is that when these grasses grow tall, farmers find it difficult to trim the
rapidly growing leaves and cut unnecessary foliage.
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Stubble mulching and reduced tillage systems

This constitutes another practical approach that is practiced widely. Here, farmers
maintained as much as possible clean cultivation, although at present, no practical
approach has been developed to cope with weeds, except manual weeding. Crop
residues are plowed back as mulching materials. This practice improves the organic
matter content of the soil, thus enhancing its fertility as well as its structure. A
prevalent system practiced involves a crop sequence of three crops of corn
monoculture per year, for instance, but employing only one primary tillage operation.

Cash crop production in hedgerows

Bananas, coffee and other fruit trees are maintained in most hedgerows in upland
farms but this is limited due to the degree of shading in major crops. Extensive banana
plantations are more popular in steeper slopes as perennial crop and not only as
hedgerow crop. Coffee loves shading and can be planted with forest trees in multi-
storey schemes.

Contour hedgerow systems

Leucaena (ipil-ipil) hedgerows have been most widely recommended as early as the
eighties. It had stimulated various applied researches such as on hedgerow
intercropping. With some claims that it can increase crop yield from 23 to 256 percent
as it can supply large quantities of N and OM to a companion crop and provided a
barrier to soil movement. The Department of Agriculture (DA) advanced it in the
1980s to sustain permanent cereal cropping. The famous Naalad system in Cebu,
basically a fallow system, made used of Leucaena plantations planted closely in strips.
Cut leucaena trees and ranches are piled along the contours, forming a fascine-like
structure called a balabag (Escano & Tababa 1998).

Leucaena however suffered a major setback due to psyllids killing all standing
ipil-ipil trees in the Philippines. A replacement hedgerow, Gliricidia sepium was
advocated but these can be propagated successfully only by cuttings and require high
investments. Later, a system of contour bunding was developed where bunds provided
a base for the establishment of double-contour hedgerows of legume tree or forages.
A few raised particular questions about the viability of hedgerow intercropping on
strongly acidic soils due to high level of exchangeable Al in subsoil. Acidity of
subsoil promotes intense competition for minerals and that P and other mineral
elements are often more limiting than N in these soils.

Sloping Agricultural Land Technology (SALT)

Several publications have been developed about SALT system. These have been
adapted by various government agencies including the Department of Environment
and Natural resources (DENR) as basis for extension and for social forestry pilot
projects in late eighties and early nineties. However, there is little evidence of
widespread farmer interest due to large initial investment and labor requirements. In
Isabela, SALT 2, known as “simple agro-livestock technology” was easily duplicated
but farmers found that it was labor intensive and needed water during the dry season
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for forage crops. Take note that SALT 2 recommends a land use of 40 percent for
agriculture, 20 percent for forestry, and 40 percent for livestock, particularly goats. In
the SALT 2 adopted by the Mindanao Upland Stabilization & Utilization through
Agroforestry Networking (MUSUAN) group, they also found that the livestock
component did not expand successfully because it requires more capital to purchase
the animals than the farmers had. SALT practice is good only up to 25 percent slope
(Baconguis & Ranes 1991).

Sustainability

Implicit in any analysis of agroecosystems, more particularly integral slash-and-burn
agriculture has been its sustainability (Warner 1991). The concept should delved
though into a future orientation such as how long will the yield continue in a given
input and what will be the future effect on the environment of the farming technique?
The development of self-sufficient, diversified, economically viable, small-scale
upland agroecosystems that are adapted to the local environment and within the
farmers’ resources is not going to be easy (Altieri et al. 1983). The high degree of
socioeconomic differentiation between the more accessible and less accessible parts
of the Sierra Madre demands that options be available to suit farmers with different
levels of livelihood security.

A number of government programs and development agencies have funded
initiatives in upland projects and researches in Sierra Madre uplands (ISF, ENR-
SECAL, CBFM, COMFRERP, etc.) that have evolved various structures to link with
the upland farmers and village-level groups. These networks allowed for village level
planning of certain activities that have impinged on agricultural pursuits for food
production in the uplands. The experience of these programs and projects can be
helpful in widening the outreach of future services in the uplands of the Sierra Madre.

FUTURE IN FOCUS

Only few and small observational studies exist in upland farming in the Sierra Madre.
While these studies have added to our knowledge, they leave large gaps and are often
too narrowly defined to provide data for reliable risk analyses and decisions in upland
farming. Choices for action would depend on necessary data about food systems in
the uplands before irreparable changes preclude reclaiming forest resources for food
production.

Comprehensive studies of defined agricultural areas are still needed. Here, I
refer to determination of labor requirement indicators and cash flow constraint
indicators to infer whether the investment required by these systems is barriers to
adoption by smallholders. Also, there should be a good basis of household food
security indicators and environment degradation indicators. Such studies should be
multidisciplinary, long-term, and would entail a big budget, but can measure a
multitude of variables and their interrelationships defined. The focus would be on
producing better scientific data. This would mean defining scientifically sound
practices that will harmonize the long-term needs of the environment, wildlife, and
food systems. The goal should be to assure a food supply while sustaining healthy
ecosystems for wildlife, other natural resources and future generations.
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CHAPTER TEN

COPING STRATEGIES OF RURAL FARM HOUSEHOLDS IN SELECTED
UPLAND SITES IN REGION 02

Jovy S. Mendez-Servitillo

ABSTRACT

With the worsening situation in the uplands, farm households have to be creative and
resourceful enough in order to survive. They employ a variety of coping strategies to
ensure their continued existence under marginal resource endowments. But little is
known about the coping strategies employed by the households living in the rural
upland areas. Therefore, this study tried to find answers to the response of rural farm
households in selected upland areas on their coping strategies in the context of
household food security and generation of cash income. It was addressed by
determining the kind of livelihood activities they are engage in to meet their agro and
non-agro-related needs. The main livelihood activity of the respondents is upland
farming performed in their upland farms. However, to cope with the shortage of food
and cash, the respondents were engaged in other livelihood activities such as small-
scale business, handicraft making, livestock raising, wage labor and others. They
explore all the possible means to satisfy their needs. To address their agro-related
needs, the respondents resorted to borrowing money. Coping strategies to satisfy the
insufficiency of their non-agro-related needs was noted in the context of community
support system, scarcity adjustment, and migration. Results of the study indicate that
coping with problems rather than actively seeking changes in the conditions the rural
poor are in, generally characterize the attitudes of most poor households. Poor people
are more desperate and are more likely to trade off tomorrow’s production in order to
eat today.

INTRODUCTION

Rural upland communities are now faced with issues on rural poverty, food security,
environmental stability and sustainable livelihood. These issues have increasingly
influenced the government in designing rural development programs. Concern has
been focused on the need for forestry strategies and activities to combine the
economic importance of forests and trees with their roles in social equity and
ecological integrity. Likewise, population pressures combined with unregulated
logging practices and lack of enforcement capabilities on the part of the forestry
administration had left the forest resources threatened and unprotected, thus,
deforestation has been continued. Deforestation threatens not only biodiversity and
natural habitats, but also the very productivity of natural resources, and ultimately,
human livelihood.

What can be done to reduce resource degradation? It should be recognized that
resources cannot be protected or conserved without finding acceptable means of
livelihood for the people who use them. This is true in upland areas where poverty is a
major driving force behind the degradation of resources. Rural poverty forces the poor
to cut trees without thinking of the future. The FAO reported that rural people have
sacrificed their forests to obtain fuel and more land for food wherein such action is a
temporary relief from food shortages but at the expense of the biological capital of
trees and soil (Lingan 1996). Food security is a prime goal of the government. Food is
the major expenditure of most households and a majority of farmers spend more food
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than what they earn (Castillo 1983). But how do the rural farm households cope at
times when the household’s non-cash and cash income fail to meet his daily
necessities such as food?

The objectives of the study were to determine the different livelihood
activities the rural farm households are engage in and how they cope with their agro
and non-agro-related needs. The information generated pertaining to the coping
strategies could serve as a basis for recommending similar coping strategies to
farmers in areas with more or less the same setting. It is expected that the response of
the rural farm households in selected upland sites may assist government rural
development programs to design, modify, or improve coping strategies that may
improve the poor conditions of the upland communities.

CONCEPTUAL FRAMEWORK

There is evidence from a number of studies that household food security is the major aim
of the various coping strategies employed by both rural and urban families. These people
devised strategies and technologies to adapt to various ecosystems and make these
ecosystems productive for their survival.

Rural farm households in the upland areas are the poorest among the poor in the
country. Among them, poverty is a grinding day-to-day existence, which for many
spells out mere subsistence. They employ a variety of coping mechanisms to ensure their
continued existence under marginal resource endowments. In spite of their deprivations,
however, it is surprising to note that these poor households survive at all. Their
overriding goal is to produce or earn enough food to eat (Carner 1984). Tanoan (1985)
showed that upland farm households pursued various coping mechanisms in order to
survive. They engaged in diversified on-farm and off-farm work like kaingin, livestock
raising, fishing and others. Van Aken (1997) supports this when he stated that the
activities with which the farmers make a living could roughly be divided into
agricultural and non-agricultural activities. Agricultural activities can provide a
considerable part of the cash income.

In this study, the rural farm households employ a two-pronged coping strategy,
which involves upland farming and the diversification of livelihood activities. Upland
farming would primarily be a response to food scarcity while other livelihood activities
would primarily be a response to the household’s need for cash. However, if the income
derived from the livelihood activities is not sufficient to meet the basic requirements in
life for the family, the respondents’ adopted coping strategies for agro and non-agro-
related needs to maintain their daily subsistence. Thus, the schematic diagram illustrating
the framework of the study is shown in Figure 1.
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Figure 1: Schematic diagram showing the conceptual framework of the study
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RESEARCH METHODOLOGY

The researcher visited the sites to familiarize herself with the study area and with the
people. Individual interviews with farm households and focused group discussions with
the key informants were made. Likewise, actual observations were also made to have a
vivid and clear understanding of the real facts with regards the existing conditions.
Available secondary data were gathered from the concerned line agencies.

The study covered three selected upland sites in Region 02 namely:
Salindingan, Ilagan, Isabela; Villa Ventura, Aglipay, Quirino; and Balete, Sta. Fe,
Nueva Viscaya. A total of 92 respondents participated in this study: 39 were from Villa
Ventura, 27 were from Salindingan, and 26 were from Balete as shown in Table 1.

Table 1: Distribution of respondents in the three study areas (Villa Ventura, Aglipay, Quirino; Salindingan,
Ilagan, Isabela; and Balete, Sta. Fe, Nueva Viscaya)

Villa Ventura Salindingan Balete Total
Number of 131 89 88 302
participants
Number of 39 27 26 92
respondents
RESULTS AND DISCUSSION

Rural upland households are usually very poor. They are indigenous forest dwellers or
subsistence farmers pushed into the uplands for sheer survival. Basically, upland
farming is the primary livelihood activities of the respondents. They adopted mixed
cropping as a reaction to the limited access to land. The crops planted are food crops
like corn, rice, banana, and tomato for the Balete respondents. The majority (85
percent) of the respondents sell their produce. As to the estimated income (per
cropping) from their major source of income, 41 percent have an income of more than
PhP. 10,000, 34 percent have an income between PhP. 6,000 and PhP. 10,000, and 25
percent have an income less than PhP. 5,000. This finding supports the economic
threshold level of PhP. 9,873 for a family of 6 (NEDA 1997).

Forty respondents (43.5 percent) claimed that income is not sufficient for the
family, while 37 (40.2 percent) admitted that income is just sufficient but this would
mean just enough for their food and other cash needs. Fifteen respondents (16.3 percent)
answered that income is more than sufficient for the family. It could be noted that these
respondents are those who can afford buying luxury items such as appliances.

On the average, the highest farm expenditure among the respondents of the three
study areas is labor (PhP. 5,700) followed by seeds (PhP. 4,133). The total average
annual income derived from other livelihood activities is PhP. 95,733. On the average
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per household, the biggest income is coming from business with PhP. 23,333 followed
by handicraft and furniture making (PhP. 15,000).

The coping strategy employed by the rural farm households in response to their
agro needs is credit or borrowing money. Their non-agro related needs were in context
of community support system, scarcity adjustment, and migration. Generally (90.2
percent), the respondents resort to borrowing money as a means of financing their farms.
Thirty-two respondents borrow from businessmen and private money-lenders (22
percent) at 5 to 10 percent interest rate.

Among the expenditures of the family are food, medicine, clothing, education of
children, farm inputs, appliances, debts, household needs, and miscellaneous. Budget
allocation of the respondents on basic needs is shown in Figure 2. Farm inputs got the
greatest bulk of budget allocation (PhP. 15,483), followed by food (PhP. 10,800),
education of their children (PhP. 3,000), appliances (PhP. 2,000) and household needs
(PhP. 1,833). With regards to clothing, only 1,200 pesos per cropping is noted.
Miscellaneous (which includes cigarettes and alcohol) were noted amounting to PhP.
1,100. Medicine is the least expenditure (PhP. 416).

Figure 2: Budget allocation of the respondents.

Appliances HH needs
Education Food

Clothing

Farm inputs

Food is the major reason why the respondents borrow money other than farming and
food is also the greatest bulk of their expenditure. Household needs (25 percent) are also
one of the most important purposes in borrowing followed by education of children
(17.4 percent) and health care (10.9 percent).

The respondents resort to cooperative (30.9 percent), sari-sari store (26.9
percent) and “bayanihan” exchange of labor (20.2%) as the forms of support system in
the community. Among others are “padigo” (given free), credit or mortgage, and cow
dispersal (“paiwi’”). In cases of health problems, half of the respondents consult the Rural
Health Unit officer. Most respondents consult technicians or their parents for
occupational or farm problems. It could be inferred from the findings that the social
support of the people in the community is strong. Neighbors, relatives, friends and sari-
sari storeowners are always there to turn to in cases that food and prime necessities
become scarce. It was noted that all respondents from the three sites have extended help
to their friends, relatives and neighbors. The help extended are also given to them in
return.

There are scarcity adjustment techniques undertaken by the households to cope
with the cash shortage and food scarcity. Among the few mentioned strategies are
limiting purchase of clothing, buying only prime necessities, crediting from traders,
eating banana if rice is scarce, and others. However, if food is scarce, their strategy is to
divide the food equally to members of the household. Ultimately, if the possibilities for
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surviving in the area decline to the breaking point, the households opt to migrate to other
places. However, 89.1 percent still believe that there is no need to leave their place.

CONCLUSIONS

It could be gleaned from the study that upland farming remains to be the primary
livelihood activity even if the income derived is not adequate to meet all household
needs. The respondents tend to grow crops that give them marketable surplus. Other
livelihood activities such as raising livestock helped augment the income of the
respondents just enough to meet their food and cash needs. To cope with their agro-
related and non-agro-related needs, respondents have few realistic alternatives to their
existing way of life such as borrowing money at 10 percent interest rate to make both
ends meet. Respondents are more likely to trade off tomorrow’s production in order to
eat today. Food is the prime necessity in the household. Scarcity adjustments,
community support system, and migration are also among the coping strategies used by
the rural farm households.

In general, it could be deduced that the responses of the households to shortage
and scarcity of food and cash is seen in the context of coping with the problems. There is
no seeking of necessary changes in the conditions of the rural poor. Servitillo (1998)
supports this when she stated that coping strategy is merely a reaction to problems, a
solution in short range but not on a sustainable basis.

Given the worsening condition of our environment, the continued survival of
upland households is threatened. Trying to cope may not be enough in order to survive;
seeking development is most crucial. Government agencies and NGOs and other
concerned sectors should render more creative responses to help address the problems of
food and cash shortages in the uplands.
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CHAPTER ELEVEN

INVESTMENTS IN LAND QUALITY AND BIODIVERSITY
CONSERVATION; EVIDENCE FROM AN ECONOMETRIC MODEL OF
HOUSEHOLDS IN THE PHILIPPINE FOREST FRINGE

Marino R. Romero

ABSTRACT

This paper presents an econometric model to explore the determinants of households'
investments in land quality in the Philippine forest fringe. A logit model of
investments is formulated using the information generated from an in-depth
household survey of 104 households randomly selected in four barangays (villages)
located along the forest fringe. Econometric findings show that older households have
higher probability of investing in land quality improvement, such as; terracing,
making contour bunds, installing irrigation facilities, and tree planting. This is due to
“lifecycle effects” on the part of the households since they accumulate capital and
knowledge, as they grow old. Smaller households size, household heads with more
knowledge of soil and water conservation (SWC) techniques, and households with
off-farm, non-farm, and self-employment income are most likely to invest in land
improvements. I also find strong evidence that investments are significantly higher in
plots with steeper slopes, longer cultivation period, and clay loam soil. Villa
Florentino, one of the villages where no government projects are implemented, is less
likely do investments as compared to Balete but more likely invests when compared
to Quibal. These results underscore the need for higher sensitivity among policy
makers and land managers on the role of household and farm conditions, incentives,
and technologies that could generate short-term benefits while conserving the
resource base. This trajectory is in support to biodiversity conservation in the Sierra
Madre forests.

INTRODUCTION

In recent years, one of the most interesting development paradigms in natural
resources management is the recognition that households’ land use decisions have a
rational basis. Partially or fully, some households transform their cultivation practices
to more intensive and sustainable land use systems. For example, they may convert
their lands to irrigated rice terracing, organic farming, agroforestry or tree farming.
These practices, in some cases, maybe forced or induced by project interventions but
they also occur spontaneously. Looking on a wider perspective, this scenario is a
worldwide phenomenon, which is usually described as agricultural transition. It
describes the process of environmental change from one form of land use system to
another that is more ecologically sustainable.

Investments in sustainable land use by farmers maybe done individually or
collectively within communities in an spontaneous manner or induced by policies or
projects implemented by government or non-government organizations. Often,
farmers are also faced with a situation of not motivated yet to practice sustainable
land use or too poor to carry out the necessary investments in their farms.

This paper is part of an in-depth study on the factors that induce farmers in the
rainforest fringe in the Philippines to invest or not to invest, individually or
collectively, in sustainable land use. Through econometric modeling and technology
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analysis, better understanding on this paradigm shift will give policy makers and
development managers an information tool in dealing with natural resources
degradation.

THE TRANSITION PHENOMENON AND FOREST LAND USE SYSTEMS
The transition phenomenon

In the face of dwindling forest resources, most governments in the developing
countries, like the Philippines, have forest protection policy statements directed
towards the adoption of intensive and sustainable land use systems. On the other
hand, farmers are driven and bound by the profitability criterion of their actions. How
these objectives (forest protection and land use profitability) can be matched has been
a big challenge.

Surprisingly, several cases of farmers developed intensive and sustainable land
use systems in the face of growing pressures of population growth, forestland scarcity,
cooperation, and opening-up of other opportunities brought about by increased
accessibility through road construction and market It is notable to cite these cases to
illustrate the transition phenomenon.

In Palawan island, southwestern Philippines, Conelly (1992) describes a group
of farmers in a village who shifted from slash-and-burn farming to intensive and more
sustainable land uses, such as “production of tree crops and irrigated rice cultivation.”
The farmers who settled in the area in the 1950s initially practiced slash-and-burn
farming along the coastal forest zone. At this period, accessibility to the area is very
difficult, while population density is low and forestlands are freely available to new
migrants. However, in the 1970s, land scarcity began to be felt in the village believed
to have caused by the construction of logging road connecting the village to the
booming provincial capital of Puerto Princesa. This road made the area more
accessible and brought in a new group of immigrants. Another factor that aggravated
the land scarcity situation was the effective enforcement of forestry laws in mid 1970s
prohibiting the clearing of forestlands purportedly under government ownership thus
declaring the farmers as “squatters”. Due to this “acute land pressure”, the farmers
were forced to shorten the fallow period of their slash-and-burn farms resulting to a
significant decreased in crop yields due to a rapid decline in soil fertility. From
another viewpoint, the road provides the connection to a market for crops other than
that being produced in slash-and-burn plots. The farmers who ventured also in
alternative livelihood opportunities, likewise, gained knowledge for new crops and
technology through their interaction in the market centers. By 1980, irrigated rice
fields in low-lying areas were established by an increasing number of farmers while
others planted fruit trees in sloping areas.

Fujisaka and Wollenberg (1991) describe an upland community relatively
close to Manila where the forests had been logged up to the early 1980s. Depletion of
the forest resources were aggravated with the entry of pioneer settlers, which is
considered illegal, based on Philippine forestry laws. As in many forest settlements,
forestlands are first cleared for slash-and-burn plots planting them with subsistence
crops (in this case, rice) and cash crops (tomato). But they were forced to stop
growing these crops because of poor and unstable yields caused by a combination of
various factors, namely: soil acidity, low nutrients, weeds and pests. The farmers then,
with previous knowledge on farming and considering the alternative allowed by the
ecosystem, planted root crops (cassava and sweet potato), pineapple, combined with
perennial cash crops (such as coffee, cacao, banana, coconut, and citrus), and
eventually developed their areas into what are now “diverse multi-storey”
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agroforestry farms. It is interesting to note that during the time when the fruit trees
were not yet producing, the farmers made a living for their subsistence from logging,
fuel wood cutting, charcoal making, outside money remittances, carpentry, and wage
labor. All this happened, as Fujisaka and Wollenberg observed, without a capacity of
the farmers for collective action, and without consistent support from government or
NGOs.

The transition phenomenon occurred also in other parts of the world. In the
middle hills of Nepal, Fox (1993) describes how villagers, who had severely degraded
their forest in the 1970s, organized themselves to rehabilitate this resource. During the
period 1980 to 1990, the volume of timber on the 73 ha communal forest had
increased from 600 to 3400 m3, while in the 39 ha government-owned forest from
4000 to 7000 m3. This same period also exhibited an increased in population from 653
to 835 people. It was observed that the forest regenerated not because of decreasing
livestock or fuel wood use but by investments in planting fodder trees on the
villagers’ plots as well as collectively regulating the exploitation of the remaining
forest resource. Coincidentally, these changes were facilitated by four factors: (1) as
in the Philippine case, a road was constructed in 1980 which improve accessibility
bringing in fertilizer, new knowledge and ideas, and the opportunity to supplement
income from off-farm employment, (2) a law was passed at the end of 1970 enabling
the farmers to apply for land tenure over government lands, (3) degradation of the
forest resource became evidently visible to the villagers subsequently affecting their
incomes (an NGO, though, stimulated their awareness that something should be and
could be done), and (4) implementation of a traditional, “top-down” USAID forest
rehabilitation project effectively prohibited access to grazing in the forest for four
years. Inspired by the results, the village organized its own forest management
committee when the project was terminated in 1984.

In a semi-arid region, it is worth mentioning the transition phenomenon of
Machakos district, Kenya (Tiffen et al. 1996). It was observed that in 1937, its
250,000 population were “drifting to a state of hopeless and miserable poverty, and
their land to a parching desert of rocks, stones and sand.” But after less than sixty
years, a significant increased in the population density is also coupled with a
significant increased in average farm incomes per capita. The massive investments
were undertaken mostly by women particularly in terracing for SWC (SWC), manure
management, tree and fodder planting, and experimentation of crops. The factors that
might have contributed to this “miracle of Machakos” are: (1) the land shortage and
eminent soil degradation, (2) good leadership and cooperation between Machakos
women, (3) accessibility through the construction of good roads that connected
Machakos to Nairobi and adjacent areas. These roads provided access to market
centers for crops produced while young men who traveled outside for wage labor
brought back money, new ideas and opportunities.

The forest land use system

Upon settling temporarily, farmers start clearing of forestlands and establish their
kaingin farms, known also as slash-and-burn farms. This is the most appropriate land
use system in a forest environment especially in the tropics because plant nutrients are
mostly tied up in the vegetation and few are stored in the forest soils. To release these
tied-up nutrients requires clearing and burning the vegetation, which makes growing
of crops possible. Initially, productivity of the newly cleared land is very high but
with continuous cultivation for a few years, the nutrients will be more or less

depleted. Consequently, the farmers leave their slash-and-burn farms to fallow
allowing the forests to regenerate. If forestlands are still available for clearing, another
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part of the forestland, maybe adjacent to the first farm or in another location, will be
cleared and cultivated.

Most farmers prefer to make kaingins in secondary forest because most of the
large trees in a primary forest are cut down. The constraint of cutting large trees
drives them back to their old fields if they regenerated showing some trees on them.
In fact, farmers plant fruit trees or long maturing trees on their kaingins as a sign of
their settlements to ensure the availability of the land for future cultivation.

The presence of water supply that can be tapped provides options for the
adaptation to other farming opportunities, like irrigated rice or vegetable farming.
Underbrush farming is also a technique adopted by farmers when large trees are
allowed to grow. This technique requires clearing only of vines or under storey
vegetation allowing for the planting of crops, like taro or yam, which can grow in
partial shaded condition.

Thus, an array of land uses, from cleared and burned land, land with crops or
small grasses growing, land with brushes, fruit trees, young forests, and to mature
forest dot the forest landscape. An individual farmer, with some household members,
maintains one or more of these farms. Ceteris paribus, the sustainability or
unsustainability of these land use systems depends on the number of years of
cultivation and fallow (as in slash-and-burn farming) and the investments made on the
quality of the land (as in the other farming systems).

The cases presented above are examples of a new paradigm known as
“agricultural transition”, a concept that draws attention to the fact that people can
make rapid changes from unsustainable to sustainable agriculture even in the face of
or due to increasing population densities (De Groot, 1995). It is a concept that takes
its roots from the well-known demographic transition in the field of population-
environment dynamics, which is as old as Malthus.

BOSERUP THEORY OF AGRICULTURAL CHANGE.

According to Thomas Malthus, environmental destruction is inevitable because of
increasing population: a finite earth can only support a limited number of populations.
This proposition then put the blame on growing population for the environmental
disaster that is currently happening such that population must be controlled for a
sustainable management of natural resources. This theory however, disregards
technological advances, which, if within reach of people, further shifts threshold
levels and allow for an increase in food production.

Esther Boserup (1965) presented a reverse relationship asserting that an
increase in population density is coupled with an increase in human capacities and
motivations to innovate and find a new and higher level of productivity. Population
increase provides more people to work for improvement on the land such as, hillside
terracing and irrigation. Social and economic factors might also be critical in arresting
natural resource degradation. Thus, population growth seems to be “the cause of
prosperity” enabling people to follow a path of more intensive and often sustainable
land use systems, which is in sharp contrast with the causation explanation of
Malthus.

Supported by many cases worldwide, these two perspectives are linked to the
issue of agricultural transition tendencies of farmers as cited above. They
correspondingly illustrate two paths: (1) Malthusian or the path of resource
degradation, and (2) Boserupian or the path of sustainable land use. Initially, farmers
exploit forests and land resources in a sustainable way characterized with long fallow
period so that soil fertility of the lands which had been cropped for several years are
allowed to regenerate. Although farmers have the financial capability to invest to
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improve the quality of their land, they are not yet motivated for it. But increasing
population density forces farmers to shorten fallow periods that make the soil unable
to regain for nutrient loss during cultivation thereby setting in for environmental
degradation. By then, two alternative scenarios faces the farmers: (1) the “poverty
trap”, indicating that by the time the farmers are already motivated to invest, they
have become so poor that investing is no longer an option, and (2) investments are
still an option and farmers have been motivated thus leading to the Boserupian path of
transition.

Here I will focus on the key element of agricultural transition: investment on
land quality (IQL). This means the foregoing of current monetary, material or labor
consumption in order to conserve or even improve the natural and economic capital
base at the level of the farming systems and community. The nature of investments is
in physical forms, namely: (1) terracing, (2) contour bunding, (3) constructing
irrigation facilities, and (4) agroforestry and tree planting.

RESEARCH SITES AND METHODOLOGY

The data employed in this study are derived from a survey of 104 households living in
four communities, namely: (1) Balete, Sta. Fe, Nueva Vizcaya, (2) Kapatalan,
Siniloan, Laguna, (3) Quibal, Pefiablanca, Cagayan, and (4) Villa Florentino, Diadi,
Nueva Vizcaya. These sites are selected on the basis of accessibility, presence of
SWC practices, and agricultural transition tendencies.

Balete is an Integrated Social Forestry Program (ISFP) model site established
in 1988, which later became the Center for People Empowerment in the Uplands
(CPEU) in 1992. Most of the households are located about one to three kilometers
away from the national highway and can only be reached through walking because the
Sta. Fe River bisects it. The river can be crossed only through the hanging footbridge
if high water level occurs especially during the rainy season. The graded roads
crisscrossing the village are also destroyed during heavy rainfall such that
accessibility between households becomes difficult. Most of the households in Balete
are producing various kinds of vegetables, such as tomato, Baguio beans, celery,
carrots, and string beans. In growing these vegetable crops, contour bunds are utilized
by the farmers deviating from the hedgerow technology promoted by the ISFP.
Tillage is mostly done by hoeing. Lowland rice is also grown in areas where water
supply is abundant and rice terraces are constructed. Forest and fruit trees, usually
mangoes, are also planted.

Kapatalan is the most accessible among the barangays. From Manila, it can be
reached through the 120 km asphalted road via the Manila-South Luzon Expressway-
Laguna route or through the 88 km Antipolo-Tanay-Quezon highway. Almost 90
percent of the barangay have slopes 18 percent and above located in the Sierra Madre
Mountains. Coconut and citrus are the major agroforestry trees species grown in the
village. Under the coconut trees are papaya and root crops, namely gabi, taro and
ginger. String beans are also planted in small portions of their lands where tree
shading is minimum and does not affect much the growth of the vegetable crop.

Quibal is located about 15 km from the urban market center of Tuguegarao
City, Cagayan. Large portions of Quibal are within the declared protected area
landscapes of the Department of Environment and Natural Resources (DENR) while
the Community Forestry Project (CFP) implemented since 1992 covers some lands.
The village is accessible through the concrete and all-weather roads connecting
different groups of households. Itawis is the major ethnic group of households in the
village who came from neighboring villages and other municipalities of Cagayan
province. Corn is the major crop grown in the village. Yellow corn varieties are sold
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in the market while the native varieties are for food consumption. Vegetable crops,
such as, mungo and stringbeans, are also grown preferably on the growing season
starting mid-October to January. Boundary planting of forest (Gmelina) and fruit
(mango) trees species is the most common type of agroforestry adopted by the
households. Fuel wood gathering provides a significant source of income of the
households. During the logging boom in the 1970s up to 1990, supply of fuel wood is
from the adjacent logged-over forest areas thereby contributed to overexploitation.
The intensity of fuel wood gathering had been reduced when the CFP was
implemented and the fast-growing trees species, particularly giant ipil, planted by the
households subsequently reached their harvestable volumes.

The first wave of Ifugao migrants settled at Villa Florentino in 1973 followed
by the Igorot migrants the following year. It was claimed by key informants that
Ifugaos occupied the valley areas where they easily tapped water in creeks and later
constructed rice terraces. The Igorots occupied the higher elevation parts of the
village planting corn, upland rice, and vegetable crops.

There were twenty-six household respondents randomly selected for each
village hence totaling 104. Systematic random sampling was done using a list of
households kept by the barangay secretaries. Additional lists of households were also
drawn which served as possible replacements of the initial lists of sample households
if, for any reason, they would be unable or would refuse to be interviewed.

Together with the author, a trained research assistant was employed for the
actual interviews using the native language used in the communities. The responses
were later translated into English in order to conform to the required information in
the questionnaire. If doubts on the translation of terms arose during the interview, the
local terms were listed as they were told to preserve their original meaning. Plot
locations and altitudes were determined using GPS. Due to distant and time
constraints, however, some locations and altitudes of plots reported by households in
the interview were not taken. The survey was conducted from November 1998 to
March 1999.

A CONCEPTUAL MODEL OF HOUSEHOLDS’ INVESTMENT BEHAVIOR
The household’s investment model

The problem of investment in improving the quality of the land is analyzed from the
perspective of the individual household which is confronted with multiple and
relatively complex choices involving both production and consumption. The
households’ investment behavior can be analyzed employing the standard micro-
economic theory of a firm, which assumes the separation of production and
consumption decisions. All inputs and outputs in the production process should be
valued at market prices and that there exist perfect information as regards to
production and consumption possibilities. Individual household is considered as one
who maximizes utility of consumption over time subject to a budget constraint
imposed by the financial and physical incentives of investments over time and the
constraint on production technology.

The regression analyses are separately undertaken for IQL since the
households settled in their respective villages and IQL with 1985 as the base year. In
each set, the dependent variables are: the category “all major IQL” indicating the
combined investments in terraces, contour bunds, irrigation facilities, agroforestry,
and reforestation. Terraces, contour bunds, and irrigation facilities are treated as one
category while combining agroforestry and reforestation as a tree-planting category.
Table 1 presents the summary statistics of the variables for the regression model. The
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variables are described below and the hypothesis for each variable in relation to
investments and biodiversity conservation are also discussed.

Table 1: Descriptive statistics of model variables

Variable Number of | Mean Standard Minimum Maximum
observation deviation

Household characteristics
Age 95 47.01 12.05 24 81
Education: primary 104 0.39 0.49 0 1
level
Education: intermediate | 104 0.32 0.47 0 1
level
Household size 104 5.76 2.48 0 13
Man-land ratio 104 2.82 3.83 0.13 33.33
Off-farm, non-farm & 104 0.73 0.45 0 1
self-employment
Knowledge of SWC 104 3.71 2.33 0 10
techniques.
Security of tenure 104 0.66 0.49 0 1
With material asset 104 0.38 0.49 0 1

Farm characteristics
Total landholdings (ha) | 104 4.24 3.45 0.06 16.5
Number of plots 104 2.26 1.14 1 7
Plot size (ha) 104 2.07 2.47 0.02 12
Number of years of 104 13.35 11.27 0 43
continuous cultivation
Distance to home (m) 104 1298.82 2043.60 1 10000
Slope 104 2.17 0.80 1 5
Soil types 104 0.59 0.50 0 1

The variable age refers to the age of the household head, either male or
female, at the time of the survey. Younger generations, as compared to the older ones,
may be more inclined to adopt new techniques as they learned these in schools. While
older household heads may have attended seminars, conferences, and on-site farm
visits, they are less likely to adapt their traditional practices. However, older people
may have gained more knowledge through their actual experiences on farming thus
they become more knowledgeable in dealing with soil fertility maintenance and IQL.
The average age of household heads for this study is about forty-seven years old with
the youngest of twenty-four years while the oldest is eighty-one years old. Education
indicates the level of education completed by the household heads. Under education
variable, the primary level is the first four years of stay in school while the
intermediate level is the additional two years beyond the primary level. For education,
Pender and Kerr (1996) observed that, in their study of villages in India’s semi-arid
tropics, one additional year of education implied an increase in SWC investment by
about 25 percent of the average investment level. Household size is a measure of the
number of household members living in one roof house including the husband, wife
or extended family members such as grand parents. In a Malthusian setting, a
relatively large household size induces deforestation because farmers have to clear
forestlands to support their household needs. In this case, a positive correlation
between household size and deforestation is expected. An opposite relationship
occurs, however, when farmers are faced with several constraints such as land scarcity
in physical terms and policy interventions resulting to farm investments improving
land quality. The average household size is about six with a maximum of thirteen.
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Initially, the man-land ratio is included in the model but it was dropped due to the
problem of multicollinearity. Nevertheless, this ratio indicates the number of people
per unit area owned in the study sites with a mean value of about three and a
maximum of about thirteen people per ha.

The variable off-farm, non-farm employment, and self-employment indicates
whether at least one household member (equal to one) is engaged as hired laborer for
other farmers (off-farm) or for business employer in urban areas (non-farm) during
off-season farming, and engaged in handicrafts, small store keeping, and vending (self
employment) or not (zero, otherwise). About 73 percent of the households have at
least one household member engaged in off-farm, non-farm employment, and self-
employment. This variable has an ambiguous role in IQL. On one hand, greater
alternative income opportunities provide more cash available to households for IQL.
However, a negative correlation reflects competition of labor between farm
cultivation and off-farm activities or a better income in off-farm opportunities may
provide a signal to shift household interests away from farming activities. In some
ways, labor and financial capital utilized for off-farm activities may also reduce
pressure on the land since this provides money to buy food. By this manner, it may
encourage households to undertake less erosive cultivation practices, such as; planting
of trees and allow lands to fallow. The knowledge of SWC techniques variable is a
measure of the number of SWC techniques known by the household heads, such as
contour plowing, cover crops, hedgerows, agroforestry, reforestation, green and
animal manuring, sprinkler and channel irrigation, and contour bunds. The average
number of SWC techniques known to the households is about four while the
maximum is ten. Some household heads have no knowledge at all of SWC
technologies. My hypothesis is that more knowledge on SWC techniques may have a
positive influence on farmers’ investment decisions. The variable security of tenure
equals to one if a household has at least one plot with secure tenure and zero
otherwise. About 66 percent of the households in this study have at least one plot with
secure tenure. This variable is the proportion of plots owned by the farmers with
secure tenure as exemplified by the presence of private title documents and CSC. It is
expected that farmers make longer-term land improvements on landholdings that are
owned (Clay and Reardon 1994; Burger & Oostendorp 1999; Shively 1996). In many
instances, however farmers’ investments on their plots serve as proofs to obtain de
facto if not de jure land rights. The material asset variable is a dummy variable for
household ownerships, such as cars, motorcycles, and household facilities, which is
considered as a proxy for wealth. It is equal to one if a household owns at least
anyone of these items and zero otherwise. Due to measurement problems and
endogeneity, this variable is not considered in the initial analysis but it is later
considered in the succeeding analysis to test its effect on the other variables.

For farm characteristics, the total landholding variable is the total area of
lands owned or occupied by each household. On average, each household owns 4.24
ha, which could be an indicator of wealth such that wealthy households have large
landholdings. I hypothesize that farmers with larger plot and farm sizes are more
capable to undertake investments because they can spare land areas for terraces and
irrigation channels, for fallow, and trees while putting larger portions of their lands
under cultivation. The years of continuous cultivation variable is the number of years
the plots are continuously cultivated by the households before investments if IQL are
made on the plots. My hypothesis regarding this variable is ambiguous. Longer
cultivation might encourage farmers to invest in a given plots. However, ceteris
paribus, long-term cultivation leads to low soil fertility, which discourage farmers to
invest. The average number of years of continuous cultivation before investments in
land quality is about 13 years with some households making the investments
immediately after one year of cultivation. The distance to home variable is given in
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meters, which refer to the distance of plots to the residences of each household. Its
effect to IQL is manifested in travel time and transportation costs so that lands located
far from the households receive less care and attention. The value of the slope
variable ranges from one (indicating a flat slope) to five (mountainous slope). The
average slope of the lands of households is about two, which means that the
percentage slope ranges from 4 to 8 percent. Soil types are presented as dummy
variables. Soil type is a dummy variable, which indicates whether plots of households
have clay loam, sandy loam, and loamy soil types or not. Table 1 shows that, on
average, about 59 percent of the plots have clay loam soil types while the rest are
either sandy loam or loamy soils.

Village dummies are also included in the regression analysis to control for
other village differences such as cultural differences, distance to major urban markets,
and climate. Villa Florentino is the omitted village in the model.

FACTORS INFLUENCING INVESTMENTS IN LAND QUALITY

Table 2 present the results of two logit regressions for the four Philippine villages. In
the first set of regressions, all IQL done since settlement of households in their
respective villages are included. The second set of regressions considers only those
IQL undertaken in recent years with 1985 arbitrarily chosen as the base year because
it limits IQL to earlier years subsequently making explanatory variables better known.
Also, later years gives too few observations. The two categories for IQL (the
combined IQL of (1) terracing (T), contour bunds (CB), and irrigation facilities (IF),
and (2) tree planting (TP)) are also introduced in the regression analyses. Generally,
there are more parameters on the human capital variables than on the physical capital
that are significantly different from zero at a 90 or 95 percent level of significance.
Likewise, the village dummies show significant differences from each other as
regards to IQL. The explanatory power of each individual regressor is discussed
below including the marginal effects, which are presented in parentheses if the
relationships are strong.

Table 2: Investments in land quality logit results (odds ratio within parenthesis)

Independent Variable | IQL since settlement IQL since 1985
All IQL | T, CB, IF | TP All IQL | T,CB,IF | TP
Household characteristics
Age 0.095 0.074%* 0.048 0.047 0.030 -0.010
(1.077)
Education primary -0.613 0.00004 -0.531 -0.432 1.205 -0.595
level
Education 0.290 -0.051 1.263 0.413 -0.023 0.065
intermediate
Household size 0.196 0.080 -0.053 -0.267%* -0.187 -0.095
(1.306)
Off-farm, non-farm & | -1.930 1.933%* -1.335 1.005 2.701%* -0.322
self-employment (6.910) (14.895)
Knowledge of SWC 1.963** 0.307* 0.086 0.543%* 0.475%* 0.633%*
techniques (7.121) (1.359) (1.721) (1.608) (1.883)
Security of tenure -1.773 0.579 -0.103 0.130 0.810 -0.311
With material asset 0.993 -1.275 0.581 0.121 -1.595
Farm characteristics:
Total landholdings -0.054 0.100 0.078 -0.143 -0.062 0.074
Average distance to 0.00005 -0.00009 | 0.00021 0.00026 0.00039 -0.00022

124



home
Years of continued 0.152%* 0.038 0.055 -0.025 -0.056 -0.004
cultivation (1.164)
Slope 5.357%* 0.348 0.144 0.603 1.070 -0.518
(212.09)
Soil types -0.899 0.344 -0.601 1.134** 0.928 -0.596
(3.108)
Villages (omitted category is Villa Florentino)
Balete 2.117* 0.818 2.036 3.446%* 2.832%%*
(8.306) (31.375) (16.979)
Kapatalan -1.806 2.785% -3.018** 0.358 3.635%*
(0.049) (37.902)
Quibal -2.729% -3.178** | -1.115 0.532
(0.065)

* Indicates that the estimated coefficient is significantly different from zero at the 90 percent level
** Indicates a significantly different from zero at the 95 percent level.

Human capital (household characteristics)

The regression results show that the age of the households is positively correlated
with all categories of IQL. However, only the combined IQL of terraces, contour
bunds, and irrigation facilities since settlement resulted to be significant. This
indicates that the older the household heads, the higher the probability that they invest
at any given fixed level. Ceteris paribus, the odds ratios (the ratio of the probability of
investing to the probability of non-investing) of 1.08 on the age variable for the
combined IQL in terraces, contour bunds, and irrigation facilities suggests that the
odds that IQL will be above a given level is 1.08 times higher for older household
heads than younger ones. Since regression analyses considered all IQL of household
heads since settlement and their age at the time of the survey, these might indicate
“life-cycle effects” on IQL which means that savings, experiences, and other factors
have increased through the years in relation to the household heads resulting to
investments. On the other hand, the regression model indicates that as the household
head gets older IQL might have accumulated. Nevertheless, this is favorable for IQL
since older people are looked-upon as role model in society and might encourage their
younger counterparts to invest more.

Education of household heads at the primary and intermediate levels does not
significantly affect IQL as shown by the insignificant regression coefficients. The
weak effects of education on IQL might be due to extension programs of government
and non-government organizations, which might have created awareness among
households living in the forest fringes particularly in environmental conservation
through the adoption of sustainable farming systems.

The household size variable has positive coefficients, although not significant,
in the regression since settlement specifically for all IQL categories and the combined
IQL of terraces, contour bunds, and irrigation facilities. But the regression coefficients
became negative when IQL in recent years are considered with significant
relationship at the 95 percent significant level if major IQL are combined.

Assuming that household size not different in the past, this indicate that, at
first, larger households are more likely do IQL due to more available labor for IQL. In
recent years, however, large household size became a deterrent to IQL because
supporting the family competes with the needed financial requirements of IQL. These
changes might also have caused by changes in the composition of the households,
which could not provide the necessary source of labor needed in IQL. The negative
correlation for the household size variable is not consistent to Boserup’s theory and
the study of Tiffen et al. (1996) that “more people leads to less erosion”.
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Households with off-farm, non-farm, and self-employment incomes are more
likely do invest in IQL. This relationship is particularly strong for combined IQL in
terracing, contour bunds, and irrigation facilities even investments are scaled down to
recent ones. The significant regression results show that the probability of IQL for
households with incomes other than farming their own land is about seven times
higher than those households who do not have in the regression model that considered
IQL since settlement and about fifteen times higher at a given level of investments for
IQL since 1985. Reardon and Vosti (1995) and Clay et al. (1998) have similar results
in their studies of African farmers. They conclude that off-farm income or non-
cropping income provides the necessary capital for investments in land
improvements. This result also shows the imperfections of credit markets in the
villages.

The numbers of SWC techniques known to household heads are positively
correlated with IQL in all categories. The relationships are also strong except for the
tree planting since settlements. This means that households who have more
knowledge on SWC techniques are more inclined to do IQL, which confirms my
hypothesis. Shiferaw et al. (1996) also concluded that Ethiopian farmers have higher
probability to adopt level bunds at the plot level with an increase in the number of
known conservation techniques. This result may indicate the positive role of extension
programs on IQL which increase the level of information of households concerning
sustainable farming systems that addresses their household needs while maintaining
land quality.

Households invest more likely in terraces, contour bunds, and irrigation
facilities when they have secure tenure as shown by the positive regression results
though not significant. For households with less secure tenure, investments are more
likely in tree planting. Although the relationships are weak, these results indicate that
households are more likely do IQL if they have secure tenure. This reflects the
concern of households with regards to recovering the costs of investments with secure
ownership of the lands. With regards to households’ more likely investments in tree
planting although less secure, Russel (1986) and Conelly (1992) similarly observed
that investments help farmers acquire rights to the lands they occupied as de facto
land rights. Farmers in a Palawan village in the Philippines were given full ownership
of the lands they occupied because of their “good behavior”, which imply the practice
of agroforestry or establishment of tree farms in their lands.

The material assets variable is a proxy for wealth such that those households
with cars, motorbikes, television sets, and refrigerators are wealthy while those who
do not have are poor. The regression results for IQL since settlement show that
wealthy households are more likely to invest in terracing, contour bunds, and
irrigation facilities but these relationships changes if regression considers IQL in
recent years. This relationship is, however, weak although a similar outcome is
observed by various researches in some areas (Clay et al. 1998;Shively 1996).
Wealthy households are capable to have their lands under fallow and they are not
compelled to undertake investments to meet their daily needs for food and cash.

The insignificant effect plus endogeneity problem of the material assets
variable with IQL renders it not a factor to consider for household heads to do IQL.

Farm characteristics

The farm characteristics variables that are statistically significant at the 95 percent
level in at least one regression are the number of years of continuous plot cultivation,
slopes of the plots, and clay loam soil types. The number of years of continuous plot
cultivation variable has a positive relationship with all major IQL categories since
settlement, which indicates that households exhaust soil nutrients on their lands before
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undertaking investments. Baland and Platteau (1996) theoretically described a
scenario of farmer's rationality in which it is optimal for a farmer to extract soil
nutrients at a certain level. This holds an intuitive appeal: households postpone or
withhold investments on plots with remaining productive potential. Investments in
land quality are more likely in plots with steep slopes which maybe due to greater
returns to conservation investment, considering the effects of this variable to the
expected costs and benefits of conserving the plots (Pender & Kerr 1996). Likewise,
investments are more likely in clay loam soil types. This reflects the preference of
farmers in making terraces, contour bunds, and tree planting, which they expressed
during informal conversations.

The contradictory and insignificant regression coefficients for the variables
total landholdings and average distance to home indicate the ambiguous effects of
these variables to investments. De la Briere (1999) and Clay et al. (1998), in their
studies of farmers in Dominican Republic and Rwanda respectively, found out that
farmers with large landholdings invested less in soil conservation. They attributed this
to labor constraints to undertake conservation investments. Likewise, large farmers
could allow plots to fallow such that they are less pressured to undertake conservation
investments. In similar vein, households with smaller landholdings are more likely
undertake IQL than households with large landholdings because those with smaller
landholdings might have recognized that investments are vital to their livelihoods in
the short run as well as in the future. In contrast, Feder and O'Mara (1981), Fujisaka
(1993), and Delos Angeles (1986) found out that farmers with large landholdings are
more likely adopt soil conservation.

The ambiguous effects of distance of plots to home as shown in the
regressions indicate that other factors might have influenced investment decisions of
households, such as; planting of trees on land boundaries, profitability of investments
regardless of distances, and advances in technology.

The regression analysis for villages show clear trends for major IQL. The
results show that Balete are more likely invest in all the major IQL particularly in
terracing, contour bunds, irrigation facilities, and tree planting. The results further
indicates that the probability that the village undertakes these investments ranges from
about eight to thirty-one times higher than Villa Florentino in the different IQL
categories. Kapatalan is doing more likely than Villa Florentino on tree planting but
less likely on terracing, contour bunds, and irrigation facilities. Considering all these
IQL at the 1985 base year, the regression coefficient for Kapatalan is negative
indicating that households in the village less likely do IQL, particularly in terracing,
contour bunds, and irrigation facilities. Among the villages and compared to Villa
Florentino, Quibal are less likely undertake IQL which shows a strong negative
correlation.
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INVESTMENT DECISION FACTORS: REFLECTIONS ON THE HYPOTHESIS

The econometric analyses discussed above provide empirical evidence that both
households’ specific variables and farm characteristics influence households’
decisions on investments in land quality. The econometric evidence presents a set of
findings that characterize the trends of IQL in my study villages. These findings may
conform or contrast my hypotheses, which were developed from previous researches.

Age of household heads significantly influences IQL

Older household heads are more willing to practice sustainable land use systems than
younger ones. This shows a life-cycle effect on investments, which means that as the
household heads grow older they were able to save enough money and gained
knowledge and skills for IQL. On the other hand, this result also indicates that IQL
have been undertaken in a staggered and continuous manner such that the household
heads have accumulated more, as they grow older.

The experiences in upland environment of older households might have
generated their willingness to undertake IQL realizing that they can easily recover the
costly investments on their lands even if the benefits can only be derived in a longer
period. For example, the Ifugao tribes have been known to undertake massive
terracing in the Cordillera Mountains known collectively as the Banaue rice terraces.
The households’ perception of leaving the trees they planted to their children is also a
positive factor for the older households to invest on their lands. This perception is
usually expressed when households are informally asked why they are willing to
undertake costly investments.

The increase of household size and man-land ratio does not lead to investments.

This is opposed to Boserup’s theory of agrarian change and Tiffen’s observation in
Kenyan agricultural development. This does not mean that one study has a wrong
conclusion but we may have different socioeconomic environments like labor market
that also influence household decisions. Chayanov (1966), for example, concluded
that farm labor input depends on household composition only when there is no labor
market or in cases of imperfect labor market. In such situations, an increase in the
household size would lead to IQL. In my study areas, however, households can easily
find farm labor that could be tapped for any farming activities including IQL. Or large
households can also participate in wage labor in other farms or in urban areas where
labor is available.

Additional income is utilized to finance IQL.

This fact is based on the condition that households recognized their land as their main
source of livelihood. Farming produced their subsistence level or even attain surplus
production such that any income outside of the farm can now be used for land
improvements. This is in conformity with my hypothesis that off-farm income
provides the necessary capital for investments in sustainable land use systems. Clay et
al. (1998), from a study of Rwandan farmers, concluded that non-farm income is “an
important source of own liquidity.” In an economy of underdeveloped or imperfect
credit markets, non-farm income is used to buy material and labor inputs needed for
sustainable farming. In contrast to my result, Delos Angeles (1986) and Shively
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(1996), who conducted separate studies of upland Filipino farmers, concluded that
farmers with off-farm income had lesser motivation to maintain on-farm resources.
Farmers had shown reduced interests in farming some of whom have started
businesses that competed not only for capital investments but also labor.

Knowledge of soil conservation techniques enhances IQL

Households who have more knowledge gained from whatever sources have more
tendencies to follow sustainable farming. Sustainable farming practices, such as
agroforestry and tree farm establishments, building of terraces, and contour bunding,
which are promoted in extension programs, have all contributed to farmers' adoption
intensity of IQL.

Tenure security does not influence IQL

Households’ control of land through the various forms of security of tenure existing in
the Philippines does not significantly influence IQL. This maybe due to the policy of
the government that allow households to obtain de facto if not de jure land rights
using investments as evidences for their long stay in the lands and “good behavior” in
terms of resources conservation. Likewise, investments in land quality, such as
terracing, agroforestry, and tree planting, are promoted by the government in
extension programs indicating that households have the capability to conserve the
forest resources, which is the goal of the government's conservation programs.

Farm and plot variables are important considerations for IQL

Households with considerable number of plots enhance IQL. With large number of
plots, households could be able to diversify, practice crop rotation, and could reduce
risks by working on plots at varied schedules and intensity through minimum tillage
and longer fallow period. Initially, households with large total farm size tend to invest
more but this pattern has been reversed considering investment behavior in recent
years. This maybe due to the fact that the households with large landholdings have
few plots left to where they can do the major IQL. On the other hand, households with
smaller total farm size are doing more IQL; they might have realized that investments
in the land are important not only for their survival but also for later generations. This
latter trend is consistent with the conclusion of Clay and Reardon (1994) and Clay et
al. (1998) that large farmers tend to make fewer conservation investments per ha and
in absolute terms than small farmers.

The households’ investment pattern considering plot size and number of years
of continuous cultivation follow that of the total farm size. Households tend to adopt
agroforestry or plant trees on plots cultivated on a longer period at a time when yields
of annual crops are declining or after exhausting the fertility of the soil. This is not the
case for terracing, contour bunds, and irrigation facilities, which are being done even
in smaller plots and shorter cultivation period. This study also shows that smaller plot
sizes favor investments in terracing, contour bunds, and irrigation facilities. Likewise,
households prefer to undertake these investments at shorter cultivation years probably
due to favorable physical conditions, such as; adequate source of water supply and
availability of rock and soil materials needed for terracing.

Households perceive their kaingin plots to have loamy soil types, the reason
they are less likely to invest on these plots. Rather, households invest in major land
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quality improvement after several years of cultivation with clay or sandy loam types
perceived to emerge in the plots. Baland and Platteau (1996) described this
phenomenon as an outcome of individual households rationality.

Each village can be characterized by the concentration of the major IQL.
Households in Balete are mostly investing in contour bunds and irrigation facilities
with little investments in tree planting and terracing. They are perceived to continue
investing on these IQL. Tree planting can be observed mostly in Kapatalan but they
tend to plant more fruit trees rather than the traditional coconut-based agroforestry.
Although households in Quibal invest the least as compared with the other barangays,
they tend to plant both forest and fruit trees. Households in Villa Florentino are
investing in all major IQL but more on terracing and irrigation facilities. Since trees
are perceived to be an integral part of terraces, they tend to plant more trees especially
in upstream watersheds to maintain continuous water supply. In support to crop
diversification, particularly vegetable production, making of contour bunds is also
gaining importance.

Thus, IQL might have been influenced not only by household and farm
variables but also ethnicity and public policy variables. Ifugaos are known for their
ingenuity in making rice terraces notwithstanding their knowledge on growing
vegetables gained through their interactions with other people. Igorots, who migrated
from the vegetable-growing province of Benguet in the Cordillera, brought these
knowledge and skills in their new settlements. Coconut-based agroforestry, which
emerged from the Tagalogs of Kapatalan, is practiced throughout the Southern
Tagalog region.

The role of government in IQL should not be discounted. Upland development
projects implemented since the 1970s have various effects in the four villages.
Although hedgerows promoted in these projects are not well adopted, households in
the villages persistently adapted farming techniques consistent with their traditional
knowledge and skills and the government objectives of forest protection. For
example, ISFP, later known as CPEU, has been implemented in Balete, which
promoted the adoption of hedgerows, agroforestry, and communal reforestation for
the project participants. Nowadays, households use contour bunds, instead of
hedgerows, as these proved to be more effective in controlling soil erosion.
Households in this village also adopted various types of agroforestry and
reforestation, which is promoted by the government.

Before the implementation of ISFP in 1989, households in Kapatalan have
already practicing some forms of agroforestry that emerged in response to
environmental conditions prevailing in the area. The projects' contribution to forest
protection is observed to be significant on the households’ continuity of developing
their agroforestry and establishing forest plantations.

Households in Quibal are doing the least IQL. Before CFP, their primary
source of livelihood was illegal logging and fuel wood gathering. The implementation
of CFP in early 1990s has created awareness among villagers of the need to protect
the forests. In addition, households participated in the project’s income-generating
activities such as reforestation and agroforestry establishment. Today, households
went back to upland farming, planted trees either in land boundaries or within the
plots, and established mango-based and banana-based agroforestry.

No government projects have been implemented in Villa Florentino but I see
the local government unit's role in their IQL. Being one of the registered barangays of
the municipality of Diadi, barangay officials received funds from the government
through the municipality, known as Internal Revenue Allotment (IRA). This is
calculated based on population, revenue collected from economic activities present in
the village, and physical area of the village. Part of this fund is used for honorarium of
the village officials while the other portion is used for village infrastructures. The
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officials are then required to submit reports regularly concerning people’s needs and
the village development plans in the areas of social services, agriculture, and
environment. Through regular visits and evaluation of accomplishments, village
households are pressured to do the IQL with little assistance from outside to show to
the “outside world” their capability to protect the forest resources adjacent to their
settlements. Years earlier, they rejected initial effort of DENR to include them in an
ISFP implemented in the adjacent village.
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APPENDIX

For this study, a household’s choice can be viewed as deciding between IQL or not
implying a binary logit model because of the dichotomous responses. The model
utilizes the use of a logistic distribution, which subsequently allow for the calculation
of marginal effects of the explanatory variables. The logit model for IQL is specified
as (Greene 2000):

Pr [inv] = X1+

and the marginal effect of an explanatory variable on the probability of a household to
invest in IQL is a nonlinear function of x; and f is given by:

OPr[invi]/ 0xi = A(Bs"xi)[1 - A(Bs"x:)] B
where x; is a vector of explanatory variables and f; is a vector of coefficients and

B x

A(Blx) = —

1+ e/”.x X

Obviously, the marginal effect will vary with x; and therefore households. The
marginal effects of regressors, which do not depend on the values of x;, can be
determined by calculating the odds ratios. The odds ratio is the ratio of odds after a
one-unit change in the explanatory variable as a ratio of the base odds. Proceeding
further, the odds BB’ x)/[1- B (B x;)] is given by:

odds(B, x,) = eh

The odds ratio can be interpreted as the odds of investing in land quality after a one
unit change in the explanatory variable as a ratio of the base odds while controlling
for other factors. The odds refer to the probability of IQL over the probability of not
investing in land quality. For example, if ¢” =2 (i.e., the 0dds ratio) on the dummy
variable “with irrigation” would indicate that households using irrigation technology
are twice (0.67/0.33) as likely to invest in land quality rather than not invest as
compared to those households “without irrigation”, the reference group. An odds ratio
equal to one indicates that there is an equal chance that the two groups of households
will do IQL.
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CHAPTER TWELVE

MATERIAL FLOW ACCOUNTING OF UPLAND VILLAGES IN THE
SIERRA MADRE MOUNTAIN RANGE

Orlando Balderama & Liesbeth Denis

ABSTRACT

This paper aims to provide detailed material flow accounting and analysis leading to
identification of environmental problems in three communities located in the foothills
of the Sierra Madre Mountain Range. The selected villages were Masipi East, Dy
Abra and Puerta. Together these villages reflect a gradient of agricultural system from
a village more focused on subsistence towards a village more integrated into the
market economy.

Data gathering was done through household interview using a semi-structured
questionnaire for every household, interviewing key informants, physical
measurement, and synthesis of secondary data. Four types of materials were
considered in this paper: (1) water, (2) biomass, (3) minerals, and (4) finished goods
and energy. It was estimated that Masipi East consumes a total of 3,855 tons per
capita per year of water of which 98 percent is used to irrigate 290 ha of rice lands. 25
percent of this is diverted from Puerta. Dy Abra and Puerta have the same per capita
water use of only 888 tons per year. Biomass products are extracted from domestic
source. Dy Abra has the highest timber extraction for export amounting to 835 tons
per year, but is only 13.4 percent self-sufficiency in rice. The two other villages
exported only a combined amount of 59.5 tons of timber products. Both villages
however have significant amount of surplus agricultural products amounting to 4,331
tons mainly corn, rice and bananas. Construction materials for village infrastructures
and houses emanates from outside source. Masipi East posted the biggest
concentration of mineral stocks (28,031 tons). The accounting method used has
provided some insights in identifying environmental problems. For Dy Abra, rapid
deforestation is the main concern due to lesser employment opportunities and thus
dependence to forest products is still high. Land degradation, accelerated erosion, low
flow regimes in the downstream is becoming a major environmental problem at
Masipi East.

INTRODUCTION

About Southeast Asia in transition

Southeast Asia in Transition (SEAtrans) studies social and economic transitions and
its resulting environmental impacts. The research tries to identify features of
sustainable development Laos, Thailand, Vietnam, and the Philippines. The tools used
to achieve this are the material and energy flow analysis (MFA), the action-in-context
(AiC) and the multi-criteria analysis. In this research the focus is on the interactions
between society and nature and the identification of the dynamics and processes of
transition. With this information, hypotheses on the environmental impact of these
transitions can be made. The aim of the project is to identify and recommend policies
for a sustainable social and economic development for the entire region. In addition,
the project provides a thorough analysis and the documentation of on-going social and
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ecological transitions to policy-makers, authorities and public in all of the four
Southeast Asian countries and the European Union.

Research objectives

This case study investigates the total material throughput of a metabolism, in this case
on the community level. Because we try to understand the interactions between
societies and nature and try do identify the dynamics and processes of transition we
want to measure the dependence of a society on nature. Each community uses natural
products. In a subsistence economy, these products are mostly food or construction
materials like wood or bamboo. In industrial economies these are more non-renewable
resources like fossil fuels and minerals. This case study will investigate the dynamics
of a subsistence economy in transition, both quantitatively as qualitatively. The main
quantitative tools used are the material and energy flow accounting. The objectives
are formulated as follows:

1. Quantify the material inputs and outputs of the social system under
investigation.

2. Identify the internal flows of a subsistence economy.
3. Identify the most important flows looking at the process of transition.

4. Identify environmental problems caused by primary material flows.

THEORETICAL FRAMEWORK

Social metabolism

One of the concepts to reach the main objective of identifying and operationalizing
targets of and strategies towards sustainable development is the concept of the
society’s metabolism. The concept of metabolism is taken from biology and this
notion is historically broadened to a merely ecological and social interpretation. In the
ecological way of speaking we define nature (and not only an organism) as a complex
system of energy and material flows. In the social interpretation metabolism refers to
what is intentionally driven by societal activities (Schandl 2000). This concept
exposes the relationship between nature and human beings, and brings clearness about
the dependency of living beings to its natural resources. On first sight it seems
difficult to gain insights in the relationship of on the one side a natural system that is
mostly in balance through the different organisms and its mutual chemical exchanges,
and on the other side a social system that continuously changes by the individually
choices of its compartments. The assumptions to make a comparison lay in the
historical evolution of the notion of metabolism. In this way we make abstraction of
the cultural part of the society, the focus is on the physical part of the society in order
to identify the relationship. This way of looking at the interactions between society
and nature as a matter of physical exchange dates back as far as Marx and was revived
with “ecological economics” (Ayres & Kneese, 1969).

Like organisms take continuous flow of materials and energy from its
surroundings to provide all the different cells the energy that is needed to grow and
finally reproduce their selves, society extracts materials and energy (natural
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resources) from its domestic environment; transforms, produces and distributes
manufactured products within the systems and exports or throws them back into
nature after use as wastes or disposals. This is for the growth and reproduction of
society. Each system or society can have its own metabolism, what we would call the
characteristic metabolic profile. It can have a different way of extraction,
transformation and release back into nature. In this way, the material and energetic
throughput (respectively in kg or ton per year and KJ per year) show a certain profile,
from subsistence to an industrial one. Regarding the metabolism, societies have to
deal with two problems: (1) a resource scarcity on the extraction or input side, and (2)
a pollution problem, or an overriding of the absorbing capacity of pollutants on the
output side. Linked to this specific metabolic profile, each metabolism has its specific
sustainability problems. An agricultural society for example, relies more on biomass,
and so this society encounters difficulties (natural limits) when a population growth
needs more biomass. An industrial system uses more non-renewable resources like
fossil fuels. A sustainability problem might arise on the output side due to emission of
CO,. Waste deposition and pollution become more important. The amount of carbon,
nitrogen, sulfur, and phosphor that is mobilized by the population of industrial
societies ranges from 5 to several 100 percent of that of natural processes (Fischer-
Kowalski et al. 1999).

The analysis of society’s metabolism provides a framework to distinguish
cultures, societies or regions according to their characteristic exchange relations with
nature. In this way there also is a difference in relationship between nature and men in
the different regions. Along the transition process, different metabolic profiles can be
compared in terms of their material and energy throughput and this gains insights,
which can be applied to reduce the impacts on nature.

Material and energy flow analysis on local level

The material and energy flow analysis is a method to present the concept of the
societies metabolism. It accounts for the overall metabolism or throughput (of
materials and energy) of a given socioeconomic system. The aim of MFA and EFA is
to draw a complete picture of the physical dimension of a social system by capturing
all material flows driven by these systems activities. This is given in kg per year for
the material flow and in KJ per year for the energy flow. The results, given in inputs,
stocks and outputs of a social system, follow the law of conservation of mass and
energy. It means that what enters a system can never disappear like that, it means
there is an equation of input against output, corrected by the changes in the stock of
the system. This equation not only counts for the system as a whole, but also for its
separate compartments.

In this accounting system we assume that environmental problems can rise at
every step in a production process, from extraction, transformation and production to
the emission. Due to the theoretical background of the societies metabolism, the
production process comprises the process of the artifacts, the population and the
livestock. For an agricultural society, (most) environmental problems emerge on the
input side: a subsistence economy is most dependent on the water and biomass that it
can extract from its environment. If the extraction exceeds the re-growth of the plants,
the society has to open other sources or intensity their mode of production.
Environmental problems also rise on the output side and at every step in the
production process, for example the emission of exhaust gases in industrial economies
from the combustion of non-renewable resources and waste production.
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Different types of flows

A flow is defined as materials or energy that pass through at least one of the physical
compartments of the socioeconomic system and serve to the production or
reproduction of the components of the social system. This differs from a stock in this
way that a stock will remain in the system at least for an entire course of a year. The
easiest way to classify the flows in a metabolism is to distinguish input flows, output
flows and internal flows. On the input side we can distinguish: (1) the direct inputs
(domestic extraction, imports), and (2) the hidden flows (unused domestic extraction,
indirect flows). On the output side one can find: (1) the emissions and wastes, (2) the
exports, (3) the deliberate disposals, and (4) the dissipative use of products and losses.

METHODOLOGY

Selection of the research sites

Three villages were selected at the local level. Together they reflect a gradient of the
agricultural production system from a village more focused on subsistence towards a
village more integrated into the market economy.

Considering the study on transition processes in different Southeast Asian
countries, the research location should be typical for the country. Although a typical
village is difficult to find, one can look at important variables, which will meet or
come close to this typical village in terms of transition. When the process of transition
form a rural society to an industrial one is the topic of the study, the most important
variable is the resource dependency. This is directly connected to the material flows.
Locations should show subsistence farmers, relying on self-generated resources, as
well as farmers cultivating cash crops, linked with the global market economy. Both
have a different rate of economic development. In this way, three villages are selected
that together reflect a gradient of the agricultural production system. The advantage of
such a case is that is reflects insights of subsistence economies in general, with focus
on the biomass flows, from which they are dependent.

The three selected villages are Dy Abra, Puerta and Masipi East. The main
village is Dy Abra, a barangay of the municipality of Tumauini. Like most people in
the country, the inhabitants of Dy Abra cultivate rice as a subsistence crop and yellow
corn as a cash crop. Although they sell corn on the market, the cash income they gain
is not enough to provide their family and that is why they rely on other forest
resources like wood (timber). This small-scale carabao logging causes deforestation
and is not only a problem in Dy Abra, but in the entire region. The people are mostly
Tinguians (people from the Abra province on Northwest Luzon); other immigrants are
of
Ilocano ethnicity. The village is situated on the edge of the uplands. The uplands
became important in the 1980s when land in the lowlands became scarce and a lot of
people immigrated to the uplands. Further information on the village can be found in
the description of the research site.

For the selection of the villages we looked at different phases of transition.
The most important variable for this selection is resource dependency, being directly
connected to the material flows. In this way, the inhabitants of Puerta are more
dependent from the forest in their sources of income, like more logging and slash-and-
burn farming. In Masipi East, the villagers cultivate more irrigated rice showing a
resemblance to the general picture of a Southeast Asian country.
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During the site selection the question arose whether a sifio (a concentration of
households) could be seen as a society (and not the whole barangay, or village). One
sitio (Masipi East) was grown out to the bigger one and became almost the link
between the other selected sitios (Puerta) and the town of Tumauini. Both sitios use a
different territory to dwell on (people from Puerta mostly rely on the forest resources
while people from Masipi East have their own irrigated rice fields), besides that the
two communities are two identifiable autonomous social systems. Thus, Puerta as
well as Masipi East are taken as the two other villages, whereas Dy Abra lies in the
middle of the transition gradient and is selected as the main village. The three villages
are linked with the town of Tumauini although Masipi East is closer to Cabagan
(another town). One reason for this could be that it takes more time to go to Cabagan
with the public transport than to Tumauini.

Types of Materials and Accounting Methods
Water

Local level data on water consumption can be important for describing transition
processes. This is especially true when considering irrigation agriculture as the main
mode of production. In general, it makes sense to categorized different types of water
use: (1) drinking water, (2) household water (washing, cooking, etc.), and (3) water
for agricultural use (irrigation and livestock consumption)

Since spring water is available from nearby, villages of Dy Abra and Masipi
East were able to construct their own water reservoir for drinking and household
purposes. Shallow dug wells, and fetching directly from creeks and rivers is how
village folks of Puerta are being provided with potable water. Direct measurement by
volumetric method was employed to determine the amount water supply for Masipi
East and Dy Abra. Actual consumption for drinking was estimated. On the other hand,
information on household use (for cooking, washing of dishes, etc.) was determined
from household interviews.

For irrigation, the amount of water required and overall efficiency typical for
rice gravity irrigation was used. Water for livestock is very difficult to account
because the animals drinks directly from open water source such as ponds, creeks,
drainage canals, and rivers. Literature however is available to approximate the volume
of water consumption of livestock. In this study, livestock water use will not be
considered in the material accounting

Biomass

Biomass flows are among the most important in subsistence/transition societies. In
farming communities most biomass is a domestic extraction input, the biggest share
coming from the harvest of the staple crop (rice and corn). Other kinds of biomass
are: (1) food for humans, (2) food for livestock, (3) biomass for building
constructions, tools and furniture, and (4) biomass by-products and wastes.
Accounting methods employed are household interviews, measurements of village
infrastructures, and interview with key informants.

Minerals
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The largest portion of extraction in this category is usually a mineral for building
construction. Wherever there is a social system containing concrete houses as
artifacts, concrete as well as sand and gravel constitute some of the largest flows (in
terms of tons) in the MFA, even if the concrete buildings are not numerous in
quantity. In addition, this would include materials used for village infrastructures, all
kinds of metals used for tools, machines, and other goods; rocks and stones (for tools
and in building construction), and any other types of minerals one might come across
in the field study. Most minerals (especially those used for building construction) will
probably be accounted for as stocks, them being found in the already existing
structures and infrastructure. The amount of minerals were estimated by measuring
the physical dimension of houses and other facilities in the village, and using
appropriate conversion factors to determine the weight of the materials.

Fossil fuels and electricity

In this category, all fossil energy carriers are subsumed. The most important are
gasoline (including diesel), kerosene, and LPG. All fossil fuels are industrially
refined, and thus represent an import into the studied community. In most cases, fossil
fuels are flows, since there is little reason in stocking these commodities. Fossil fuels
are used for cooking, heating, mechanical labor in farming tools, and as power in
vehicles. In this material category, all fuel-consuming devices (stove, tractors,
Jjeepneys, motorcycles, agricultural machines, etc.) were inventoried through
interviews in the villages and fuel consumption per year was estimated. Masipi East is
the only village connected to electrical power. The amount of KWh consumption was
accounted for in the household survey.

DISCUSSION

Description of the sites

Dy Abra

Day Abra is a barangay of Tumauini. The latter is a municipality of Isabela. The
municipality of Tumauini is divided into barangays; Cumabao and Camasi are
adjacent to Dy Abra, respectively in the West and in the Northwest. The nearest town
to Dy Abra is Tumauini, about 17 km western from the village. The places are
connected by one road. Once a day a truck drives to and from Dy Abra to the town.
However, the road is in a bad condition and during rainy season people have to cross
the river on foot. The village is divided into five puroks. This is an administrative part
of the barangay. Every purok has its own councilor. According to the barangay
captain (the local principal), there are two sitios (a concentration of households),
namely Dy Abra proper and Banig. However, since people lived in Banig till 1986
and resettled to Dy Abra, Banig cannot be seen as an adequate sitio anymore. Other
people mentioned a third sitio (Masan), but only three households remained there and
will not be counted for as such. In 1999 there were eighty households in the village
(LGU Tumauini 2000). In 2001 there are about one hundred households.

The total area of Dy Abra is about 2,260 ha (LGU Tumauini 2000). Partly, the
village is located in the buffer zone of the Northern Sierra Madre National Park
(NSMNP). This is one of the few national parks in the Philippines where people try to
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contribute the conservation of the pristine and secondary forest. In the Sierra Madre
uplands, we still find 300,000 ha of pristine rainforest and 600,000 ha of secondary
forest. Within the buffer zone special conditions are applied for the inhabitants to
come to a sustainable development for both humans and nature. Due to the immense
scale of commercial logging in the seventies and eighties, a lot of what used to be
rainforest has now turned into grasslands. The original rainforest is replaced by
another type of land use such as agriculture or grasses like cogon grass (Imperata
cylindrica) and bagok-kok (Themeda triandra), which have a low nutritional value.
The low organic matter of the grasses can cause other problems like erosion and soil
degradation (Snelder 1998). Dy Abra is situated in the grasslands at the foot of the
Sierra Madre at an elevation of 100 to 300 m (Van Veldhuizen 1995). The part
belonging to the buffer zone consists of low condition forest. The main agricultural
crops in the lowlands are rice and yellow corn. Rice is cultivated for subsistence and
corn is a cash crop. The forests are used for carabao logging and collecting forest
products, while slash-and-burn farming is found at the forest edge. The different
kaingin fields lie scattered over the area. There is seasonal migration of labor towards
the upland fields, but also for the hauling of timber. This is why uplands and the
lowlands of barangay Dy Abra constitute an economic whole. The original people are
of Tinguians ethnicity, knows as shifting cultivators and good hunters, and most of
the other immigrants are intermarried with the Tinguians.

Masipi East

Masipi East has about one hundred eighty households and is rather integrated into the
market economy. It has the highest income of the whole municipality Cabagan (the
main research site is not located in Cabagan but in Tumauini). People hire laborers
during the harvest season, while their remittances are more practical or in the service
sector, like construction workers, helpers and drivers. Although the municipality of
Cabagan is nearer, the people of Masipi East mainly use the town market of
Tumauini. There is a solid paved road connecting the village to the highway that
makes the village very accessible to the market. Masipi East is the only barangay of
the selected sites that cultivates rice as a cash crop having a lowland communal
irrigation network. Many projects have been implemented in the village by which it
has become a model agrarian reform village of the World Bank. There has been
electricity since 1994 in the barangay proper.

Puerta

Puerta consists of about thirty households and is quite comparable to Dy Abra,
although it is less integrated in the market economy and more dependent on forest
resources. People cultivate ricer and corn on natural terraces in the uplands. Banana is
next to corn an important cash crop. Besides, the people are, more than in the other

villages, involved in kaingin and logging. The main economic focus of the village is
on Masipi East, where they sell most of their products.

Material Flow

Water
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Rivers and creeks in the study areas constitute a substantial water resource for all the
study sites. But due to excessive logging in the past these surface resource could be
describe as abundant and reliable during wet season but with pronounce dry season
minima, often becoming completely dry at least in the lower reaches. There is a
nearby creek in Dy Abra, which is only 500 m away from the village. This surface
water resource is utilized for irrigation at a very limited scale. Farmers adjacent to the
river have to fill a bucket and carry it to the paddy field. Masipi East has two units of
irrigation infrastructure that enables the farmers to engage in rice farming at least
twice a year. Water is being diverted from Masipi River through an intake structure at
the upper reach irrigating 60 ha and a diversion dam down stream that irrigates an
additional 200 ha. Puerta on the other hand is very much closer to the forest area and
occupies important watersheds for Masipi East. It contains much steeper sloping land
that produces dense network of drainage channels found in the area. Water is clean
and abundant.

Spring water is situated around 2 km from the village of Dy Abra. This has
been the only resource of potable water for the whole village. The actual yield of the
spring is still unknown since there was no hydrologic study conducted before the
installation of collection and distribution facilities. The estimated amount of available
water (1.9 liters per second) however is more than enough for drinking and household
uses. For Masipi East, although there are two spring sources in this village, their
combined yield is only 0.43 liters per second. In most cases, washing of clothes is
done in the nearby creek.

Rainwater is most abundant during the months of July to September. While it
is apparent that rainfall is more than enough on a cumulative basis, there is a very
high fluctuation on the frequency of occurrence that often results to too much water
on one occasion and short-term drought on other time.

Primary crops in Dy-Abra and Masipi are rice and corn. While Dy Abra
irrigate a very small area of rice land, it could still be classified as rainfed farming
system. Rice production in Dy Abra is below subsistence while Masipi East. Puerta
derives produces more bananas than cereals and finds its market at Masipi East
proper. Irrigation projects were made available in Masipi East through a World Bank
funded project called “Agrarian Reform Community”. Dy Abra does not own any
conventional irrigation facilities (for example pump irrigation). The reasons are the
following: (1) farmers are poor to invest even on small pumps, and (2) corn areas
which is far bigger than rice areas are difficult to irrigate since they are located in
rolling and steep areas.

Potable water is centrally sourced out from a spring reservoir and distributed
through pipelines. The reservoir with a dimension of 3.8 m x 3.8 m x 3 m in Dy Abra
was built in 1999 with funding assistance from Plan International. At present, thirty-
two faucets located strategically are providing potable water needs of the village.
Masipi East has a smaller size of reservoir (2.7 m x 2.7 m x 2.7 m) collecting spring
water from a spring 3 km away from the village. There is another reservoir on the
western part with a capacity of only 1.5 m’ and water reaches the center of the village
through a 1.5 km pipe

Observation of water flow was done in three locations during the month of
September (considered rainy season). One near the source, others were in the mid-
section and tail end section. The average flow of water during peak hour of use is 1.93
liters per second in Dy Abra. Masipi has smaller yield with only 0.437 liters per
second.

Masipi East has the highest total per capita water consumption of 3,855 tons
per year; more than 90 percent of which goes to irrigation. Of the total irrigation water
requirement, 25 percent is being diverted from Puerta and this being treated as an
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import. Dy Abra has about 1,773 tons of water capita consumption with an additional
wastage of 87.9 liters for every person due to leakages and poor management of their
domestic water system. For Puerta where water is abundant from small well and
nearby river, water is being drawn only for drinking and important household
purposes and therefore the estimated per capita water use for domestic purposes is
only 9.9 tons per year. The amount of water consumption for each village is presented
in Table 1. It is further classified as drinkable, domestic use and for irrigation
purposes and the source whether domestic or imported.

Table 1: Annual water consumption for the three villages

Weight/Source/Uses | Drinkable | Domestic | Agriculture | Total | P/Clyr
Masipi East
Weight in tons/year 521.37 13,038 3.76 million 3.778m | 3855
Domestic Extraction 521.37 13,038 2.82 million 2.838m 2896
Export 0.94 million 0.94 m 959
Per Capita, tons/year 0.6 13.35 3836.7
Waste 1.88million
Deliberate Disposal 8,877
Dy Abra
Weight in tons/year 274 7762 479520 487556 | 888
Domestic Extraction 274 7762 479520 487556 | 888
Export
Per Capita 0.6 14.1 873.4
Waste
Deliberate Disposal 7458 13.6
Puerta
Weight in tons/year 83.36 1314 116640 118037 | 887
Domestic Extraction 83.36 1314 116640 118037 887
Export
Per Capita 0.6 9.9 877 887
Waste
Deliberate Disposal

Biomass

Biomass flows are among the most important in subsistence and transition societies.
Components of biomass materials are human and animal stocks, annual domestic
extraction of wood, agricultural crops, non-timber products, and grasses for animals.
Also included are manures from human and animals and other agricultural residues
that are deliberately disposed back to nature. In this study, important biomass flows
typical to an agricultural society in transition is highlighted. In addition, the three
study sites are in close proximity to a forest area where timber and non-timber
products is a good source of cash and other domestic requirements.

Data on human and animal biomass is presented in Table 2. It is reported that
Masipi East has the highest number of human population numbering 980 individuals.
A good size of Ifugao migrants has been integrated only in the recent years. Most of
them live in the outskirt of the barangay and closer to their farm. Barangay Dy Abra
is mostly populated by the Tinguians who migrated in the area in 1987 from a forest
settlement called Banig. Their population size is 549. Puerta, although a sitio of
Masipi East, is a very distinct subsistence economic unit who depends primarily from
forest resources for land, timber and non-timber products with a population of 133
individuals.
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The same table will show surveyed population of animal stocks. Carabao and
cattle are considered indispensable in a traditional agricultural economy because they
are the primary source of energy for farm operation and transport. On a per capita
basis, Masipi East has the smallest number of livestock and human ratio of 0.21,
followed by Dy Abra and Puerta at 0.25 and 0.3 respectively. Based from this figure,
it can be said that the more traditional is the farming practice, the higher is the level of
dependence on animal power. As a material stock, the total weight of animals
including goats, chickens porkers and dogs is presented as of year 2001. For Masipi
East, the total weight of animals is 90 tons, 57 tons in Dy Abra, and 19 tons Puerta.
This translates to a per capita value of 0.09, 0.11, and 0.14 tons of animals per person
for Masipi East, Dy Abra and Puerta respectively.

Carabaos, cows and goats are grazing for their food freely in the open
grasslands. The amount of grass consumed is estimated based on their body weights.
The amount of grass they consume is 489, 386 and 96 tons for Masipi, Dy Abra and
Puerta respectively.

Since there is no gathering of manure and no biogas plant exist, it can be
assumed that all manure generated is disposed deliberately in the ground including
human wastes. The amount is proportional to the number of heads of animals. From
literatures and basic assumptions, it indicates that 1,101 tons of manure is being
produced every year in Masipi East, 682 tons in Dy Abra and 202 tons in Puerta. Per
capita wise manure production per person is 1.12, 1.24, and 1.52 in the same order.

Table 2: Animal and human biomass

Barangay Carabao Cattle Goat  |Chicken |Pig Dog |Human |Total |Per
capita
Animal and human population
Masipi East 157 46 0 124 124 118|980 1549 1.72
Dy Abra 130 7 116 37 37 51 549 927 1.45
Puerta 29 11 1 119 20 15 133 328 0.68
Total 316 64 117 280 181 184 1662  |2804
Weight of animal and human stocks, tons/year
Masipi East 34.54 10.12 0.00 ]0.80 4.90 1.10 [39.20 [90.66 10.09
Dy Abra 28.60 1.54 3.50 ]0.30 1.50 0.50 [21.90 [57.84 |0.11
Puerta 6.38 242 0.03 |0.18 4.70 0.15 |5.30 19.16 10.14
Total 69.52 14.08 353 |1.28 11.10  [1.75 166.40 ]167.66
Biomass for animal grazing (domestic extraction), tons/year
Masipi East 378.21 110.81 0.00 |N/A N/A N/A  [N/A 489.03 |0.50
Dy Abra 313.17 16.86 38.33 |N/A N/A N/A  [N/A 368.36 10.67
Puerta 69.86 26.50 033 |N/A N/A N/A  [N/A 96.69 |0.73
Total 761.24 154.18 38.65 954.07
Biomass for manure production (deliberate disposal), tons/year
Masipi East 628.00 184.00 11.00 99.57 178.85 |1101.42|1.12
Dy Abra 520.00 28.00 3.97 29.70 100.93 |682.60 |1.24
Puerta 116.00 44.00 2.36 16.00 24.27 |202.63 |1.52
Total 1264.00 256.00 17.33 145.27 304.05 |1986.65

Crop and forest biomass data are presented in Table 3. All of Masipi East’s
extraction is rice and corn. Puerta on the other hand has vegetable and banana in
significant figures with Masipi proper as a sure market to their produce. Secondary
biomass like bamboo, cogon, fuel wood and agricultural residues for various purposes
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is also included in this table. In total, Dy Abra posted the highest biomass extraction
in this category at 9.18 tons per capita followed by Masipi East and Puerta at 8.94 and
3.9 tons per person respectively. It should be noted here that of the total extraction in
Dy Abra, substantial amount is of timber component being exported to buyers outside
the community. Bamboo and cogon are used for low-income household since they are
a lot cheaper and available locally. Agricultural residues are the non-economic

components of a crop stand (straw, leaves, stalks, etc.), which are either burned or

incorporated into the soil.

Table 3: Biomass extraction (tons/year)

Village Rice Corn |Banana \Veg. |Wood |Bamboo|Cogon |Fuel wood|Ag. Res.|Total  |Per
capita
Masipi East [1,813 2,475 |- - - 78 16 88 4,287 (8,757 |8.94
Dy Abra 184 1,925 |- - 751 |25 3 49 2,101 5,038 [9.18
Puerta 44 56 |129 3 60 |7 40 23 162 522 3.92
Total 2,040 4,456 1129 3 811 110 58 160 6,550 |7,438 |7.59

Note: cogon and bamboo is being replaced every 2 to 3 years

The total weight of wood stocks for village infrastructure, houses and
furniture, as of 2001, are tabulated in Table 4. Likewise, Masipi East has the highest
per capita stock at 0.39, while Dy Abra and Puerta has almost the value at 0.23 and
0.25 ton per person respectively.

Table 4: Weight of wood stock (ton)

Village Infrastructure House Furniture Total Per capita
Masipi East 29.45 316.54 34.23 380.22 0.39
Dy Abra 10.55 101.17 12.10 123.82 0.23
Puerta 0.00 27.80 4.71 32.50 0.25

The amount of agricultural inputs deliberately disposed into the soil for crop
production is shown in Table 5. They are categorized as fertilizer, seeds and biocides.
The amount per capita is expectedly highest for Masipi East at 0.41, then Dy Abra at
0.32, and Puerta at 0.03 tons per year.
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Table 5: Agricultural inputs (deliberate disposal) ton/year

Village Fertilizer Seeds Biocide Total Per capita
Masipi East 384.00 19.34 1.50 404.84 0.41
Dy Abra 166.00 7.69 0.80 174.49 0.32
Puerta 1.80 2.20 0.00 4.00 0.03

A time series presentation of stock increases per year is being presented in
Table 6. The amount of wood stock at Masipi East in 2001 is about 22 percent higher
as compared five years ago. Most of these increases occurred in 1998 and 1999 when
the new road project was just completed. It should be should be noted that when new
project is introduced (schools, halls, new houses, etc.) the use of wood products is
always a requirement. The village of Dy Abra on the other hand has not undergone so
much change in terms of development in the recent years. Therefore, the rate of
increase is almost uniform year on year and on and it has almost flattened between
1999 and 2000.
Puerta’s housing materials are all made of wood, bamboo and cogon. In 1996, wood
stock was only 12.2 tons but it has more than doubled after five years to 27.8 tons.
The biggest increased in 1996 to 1997 and in 2000 to 2001.

Table 6: Stock timeline of wood biomass (ton), 1996 to 2001

Village 1996 1997 1998 1999 2000 2001
Masipi East 335 359 370 394 411 426
Dy Abra 74 84 93 96 112 112
Puerta 12 18 21 23 23 28
Total 422 462 485 514 546 566
Minerals

The amount of mineral stock has increased for about 30 percent in the past 5 years as
shown in Table 7. More than six thousand tons of mineral aggregates were added in
1998 when a World Bank funded infrastructure projects was on going. Due to massive
infrastructure development in the recent years, the amount of mineral now comprises
98 percent of all stocks (animal, human, wood) in the village.

Table 7: Stock timeline of wood biomass (tons) 1996 to 2001

Village 1996 1997 1998 1999 2000 2001
Masipi East 335 359 370 394 411 426
Dy Abra 74 84 93 96 112 112
Puerta 12 18 21 23 23 28
Total 422 462 485 514 546 566

Table 8 summarizes the total material stocks, percentage share of each
category and per capita values of the villages. Of the total material stocks in the three
villages, 92 percent is found in Masipi East, 7.75 percent in Dy Abra and only 0.15
percent in Puerta. The per capita is 28.6 tons per person.
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Table 8: Material stocks (tons)

Village Humans & Biomass Mineral Total Percentage
animals
Masipi East  |Weight 90.80 425.80 28,031.00 |28,547.60 [92.10
Percentage |0.30 1.50 98.19 100.00 -
Per capita  |0.09 0.43 28.60 29.12
Dy Abra Weight 57.80 112.00 2,231.80 [2,401.60 |7.75
Percentage [2.60 4.70 92.70 100.00 -
Per capita  0.10 0.20 4.10 4.40 -
Puerta Weight 19.20 27.80 0.00 47.00 0.15
Percentage |40.90 59.10 0.00 100.00 -
Per capita  [0.14 0.20 0.34 -
Finished goods

Finished goods in this study are those imported materials made of mixed materials
such as plastics metals mostly found in household appliances and farm tools. Most of
these materials are small radios, plow, harrow and sprayers. Only in Masipi East there
are few TV, refrigerators, washing machine and stereo (Table 9). Masipi East has 15
kg per person of these materials and only 4 kg for both Dy Abra and Puerta.

Table 9: Finished goods (in kg)

Village Farm Tools \Appliances Total P/Cap
Masipi East 1,2741.00 2,048.00 14,789.00 15.09
Dy Abra 2,062.00 376.00 2,438.00 4.44
Puerta 513.00 44.00 557.00 4.19
Energy

Table 10 summarizes the total amount of energy consumption per year from various
sources and application categories. Except Masipi East, which is being provided with
electricity from the grid, the other villages (Dy Abra and Puerta) depends primarily on
biomass (fuel wood) and animate energy (muscle power from animals), which are all
local resources. The domestic sector is the main consumer of energy and the main
energy services required are in the form of heat for cooking. This pattern of energy
consumption reflects a situation characterized by a subsistence agricultural economy.

Masipi East is showing some indicators of a faster transition from subsistence
to market economy. With the introduction of electricity and better access to
neighboring markets, transport services have become increasingly important. Also
commercial services (like big stores, furniture shops, and other electric-driven
devices) are emerging as energy users. It is expected that the demand of energy in all
the sectors will increase with the increase of population and income. At present, about
50 percent of energy consumption goes to domestic uses like cooking and lighting.
Transport and agriculture comprises 27.5 and 21.8 percent respectively and 1.2
percent for commercial application using electricity.
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Energy consumption for Dy Abra and Puerta is mainly for domestic and
agriculture. The domestic sector is getting the highest share of 61 percent and 76
percent for Dy Abra and Puerta respectively. What remains are used for agricultural
operations.

Table 10: Energy use per sector, GJ per year

Description |Fuel wood |Kerosene |LPG |Elect. |Gasoline |Diesel |Animal Total Percent
Masipi East

Domestic 1,200.00 |266.40  |471.0085.75 2,023.15 |49.49
Commercial 48.90 48.90 1.20
Agriculture 599.30 293.00  [892.30 21.83
Transport 646.80 477.00 1,123.80 [27.49
Total 1,200.00 [266.40  |471.00|134.65|1,246.10  |477.00 |293.00  |4,088.15

Percent 29.35 6.52 11.52 3.29 |30.48 11.67 |[71.17 100.00
Dy Abra

Domestic 665.80 163.80 14.00 843.60 61.24
Commercial 0.00 0.00
Agriculture 202.40 197.64  400.04 29.04
Transport 134.00 134.00 9.73
Total 665.80 163.80 14.00 |0.00 |202.40 134.00 |197.64 [1,377.64

Percent 48.33 11.89 1.02 ]0.00 |14.69 9.73 14.35 100.00
Puerta

Domestic 310.00 58.50 3.20 371.70 76.50
Commercial

Agriculture 114.00 114.00 23.50
Transport

Total 310.00 58.50 3.20 114.00  [427.20

Percent 63.80 12.00 0.70 23.50 100.00
CONCLUSION

This study was undertaken to generate better ideas on how transition processes is
taking place in local villages taking into consideration the amount and rate of inflow
of materials associated with development as indicators. The three villages selected
were typical subsistence economic units undergoing transition towards integration in
the market economy.

Of the three villages, Masipi East indicated the fastest transition from
subsistence to market oriented economy. The rate of transition has been accelerated
by construction of all-weather roads, irrigation systems, bridges and small businesses.
These activities, however, have posed an imminent threat to the environment. Land
degradation and soil erosion is being brought about by clearing new lands to
accommodate new settlers seeking for better livelihood opportunities. Massive
irrigation developments, which constitute 98 percent of total annual water use, have
resulted in hydrological imbalances such as low flow regimes in the downstream
portion and thereby affecting biological diversity among others. Water, minerals, and
energy are found to be the most important elements that drive the transition process.

Dy Abra is second in terms of transition considering the per capita index. Its
inaccessibility during rainy periods, the absence of profitable agricultural livelihood
opportunities, and low farm income, explain the high amount of timber extraction
from the nearby forest primarily for cash. Rapid deforestation has been identified as
the most serious environmental problem.
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Puerta behaves as an independent socioeconomic unit in transition. Masipi
East has been a lucrative market for their cash crops like bananas and vegetables.
Clearing of new settlements and farmlands through the usual practice of slash-and-
burn could cause long-term environmental damage since these areas are located
within critical watersheds. It was observed that water and biomass for food and
construction are the most dominant internal flows. In an agricultural economy in
transition, basic food, water, and housing materials come from the domestic
environment.

The numerical indicators derived in this study could serve as parameters to
describe in quantifiable terms the effect of the transition processes to the environment,
and will eventually facilitate policy formulation for sustainable development in local
communities.
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CHAPTER THIRTEEN

CORN AND BEYOND; AN EXPLORATION OF SUSTAINABILITY,
INDEBTNESS AND FUTURE LAND USE OF THE SIERRA MADRE
FOREST FRINGE, PHILIPPINES

Marieke Hobbes and Wouter T. de Groot
ABSTRACT

Banana and yellow corn are the economic cornerstones of the upland area between the
Cagayan lowlands and the Sierra Madre forest. Based on household and focus groups
interviews, this paper shows how the high inputs needed to grow yellow corn, corn
crop failure risks and the ongoing soil degradation of the corn lands combine to create
debt bondage of the farmers. This in turn leads to responses (including debt evasion
strategies) that express themselves in land use change. For the level of the uplands as
a whole, three possible scenarios for the future are distinguished, namely, a
Malthusian, “going down” scenario, a Boserupian scenario of sustainable corn and a
more eclectic scenario of land use diversification. In varying degrees, all of these
imply risks for the future of the Sierra Madre forest, but insight in the economic
mechanisms also leads to policy options to avert these problems.

INTRODUCTION

This paper focuses on corn as a crop in the uplands' bordering the Sierra Madre
forest. This focus has a practical as well as a more theoretical reason. On the practical
level, a focus on corn is justified because of its sheer economic importance and the
land surfaces involved. If anything happens in the corn system, be it prosperity or
degradation, it is likely to have substantial consequences for both farmers and forest.
On the theoretical level, corn in the uplands provides a case of rapid, market-induced
land use change with strong linkages to problems of sustainability and indebtedness,
problems that are exemplary for many other cases of cash crop expansion in
circumstances of poor farmers and vulnerable soils. These cases are often discussed
with reference to authors such as Malthus, Boserup, Scott and Hyden (Van den Top
1998: 363 passim).

In the research area, corn is present in two types: white corn and yellow corn.
White corn was a traditional staple crop, now grown in small quantities largely for
subsistence. Yellow corn was introduced only in the 1980s, now largely replacing
white corn and necessarily fully commercial because it is not readily edible. Yellow
corn is of a hybrid variety, implying that second and later generation seeds yield much
less than first generation seeds bought on the market. It is basically used as a raw
material for stock feed, produced for the large and expanding meat market of Metro
Manila.

As Van den Top (1998) describes, yellow corn is a crop requiring high and
risky investments in agrochemicals in order to be profitable. Moreover, corn requires
sophisticated storage facilities for which farmers do not have the means, implying that
they cannot escape from the low prices of the harvest season. This high-investment
and high-risk character of corn creates a dependency of the farmers on traders and

' ‘Uplands’ are regarded here as land with slopes of more than eighteen percent, which legally is state
land under jurisdiction of the DENR and cannot be privately titled. This definition implies that the rice
and corn lands of one of the research villages, Masipi East, are in fact not ‘upland’.
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other informal moneylenders. Van den Top stresses the positive side of the ensuing
patron-client relationships, stating that they give farmers a financial and social
security that farmers would never have without the patron-client bond. Thus, going
for the high-risk crop becomes a risk reducing strategy, making the crop all the more
attractive. At the same time, Van den Top ventures, farmers will seek to manage risks
by combining high-investment corn on permanent fields with corn grown on kaingins
(slash-and-burn fields) and other activities that exploit the natural capital of the Sierra
Madre forest. Through that mechanism, Van den Top predicted that further expansion
of corn into the uplands would create a severe risk for the forest.

Another linkage between corn and forest would be created if corn on the
permanently cropped upland soils would be unsustainable, and farmers would be
tempted to turn to the forest massively to supplement their livelihoods. Van den Top
(1998) already pointed at this risk, but without conclusive evidence. In the present
paper, we will try to shed some more light on this crucial subject.

Against this background, the present paper, based on new data gathered in
2001 and 2002, aims (1) to provide more insight in the sustainability of corn, (2) to
substantiate and discuss Van den Top’s assertions concerning the role of credit in the
corn system, and (3) on that basis, to look at the future of corn, and the forest with it,
in the region.

METHODS AND RESEARCH AREA

Data were gathered in the framework of the EU-funded SEAtrans project, a
collaborative effort of Leiden University and universities in Austria, Italy, Spain,
Laos, Thailand, Vietnam, and the Philippines.” The general objective of the project is
to explore the sustainability aspects of the modernization of Southeast Asian societies.
Part of this project focuses on the flows of materials and energy (biomass, oil, etc.) on
the national level, and another part concentrates on the local (village) level. In the
villages, attention is paid to both the flows of major products (corn, rice, logs, etc.)
and to the explanation of why farmers choose for the livelihood activities related to
these major products. A simplified version of the Action-in-Context methodology has
a central place in the latter. The present paper is a special output of this general
project.

The data presented in this paper were gathered in two ways. The first method
was purely based on individual households. Mainly through structured interviews,
data were gathered on the surface areas of cropland, yields, fertilizer use and so on,
resulting in the type of information presented in Table 1. The second method
consisted of focus group interviews in which basically all aspects of the corn system
were discussed in supra-household terms, such as the generalities and examples of the
credit system, the average corn yields under various input regimes and the future of
corn. These data form the backbone of the present paper.

What is referred to as “corn” in this paper is yellow corn grown on flat or
rolling bangkag land (permanent, rainfed fields), thus neither white corn nor corn
grown on kaingin land. This is in fact not much of a restriction, since the great
majority of the corn produced is yellow corn on bangkag fields. In places where white
corn and corn on kaingin are discussed, yellow corn will be explicitly distinguished.

Three (adjacent) villages were selected for the study: Masipi East, Dy Abra
and Puerta; their territories cover a total of some nine thousand ha, mainly comprising
some irrigated paddy land, corn on flat land, corn on rolling land, grasslands, banana
plantations and secondary forest. Selection criteria were based on the SEAtrans

* University of the Philippines, Los Bafios and Isabela State University.
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project objectives, and concerned mainly that the three villages were to be positioned
on a gradient of distance-to-forest and with that, degree of market incorporation.
Roughly, Masipi East is farthest from the forest and closest to the market, with Dy
Abra following and Puerta on the other extreme. Figure 1 gives an overview.

Figure 1: Research area.
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For the corn issue, the following more specific features may be mentioned:

1. In Masipi East, large relatively flat and fertile lowland areas are cultivated
with yellow corn, while kaingin land is not available. The government and
NGOs have paid much attention to agricultural development, such as irrigated
rice and agricultural extension on corn cultivation (cultivated by thirty to forty
percent of the households).

2. Dy Abra is situated in rolling bangkag land, primarily devoted to yellow corn
(cultivated by 80 per cent of the households), but also some white corn and
rice for subsistence. Due to still existing traditions, the hiring of labor for corn
cultivation may be evaded by way of exchange labor. The village was resettled
from the forest in the late 1980s and received tenure and extension support to
start yellow corn. People still have a lively tradition of making kaingin and
(illegal) logging. Kaingins are made by farmers that have no (or limited)
access to permanent fields, but the kaingins (as well as the forest) are
relatively far away.

3. Puerta’s name meaning, “gate to the forest”, the village still has relatively
extensive areas of (second growth) forest where kaingins may be made. The
rolling and steeper bangkag fields are largely cultivated with yellow corn and
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some rice and white corn. Steep slopes around Puerta have mainly been
converted into banana plantations, after usually two years under corn or
(upland) rice.” Yellow corn came relatively late to Puerta, and still only twenty
percent of the farmers concentrate on yellow corn. As we see further on, even
this low figure may already be declining.

CORN AGRONOMY AND SUSTAINABILITY

Yellow corn is a high-yielding variety, but high yields are very dependent on the
appropriate high level of inputs, especially fertilizer. As farmers say: “Yellow corn is
very sensitive, other crops are less.” We will explore this feature by means of Table 1,
which gives data of sixteen households from Dy Abra, of which we have reliable data
at present (gathered by Liesbeth Denis). First of all, Table 1 shows that a certain
relationship exists between the area of corn land held by the household and the yield
from that land.

Table 1: Areas of corn land, yields (one cropping) and fertilizer use of 16 households in Dy Abra.
Farmers usually have two croppings per year (Source: household interviews).

Household Area Yield Fertilizer
Corn (ha) Corn (kg/ha)  (kg/ha)

1 0.25* 6000 400

2 0.5% 7000 500

3 0.5 4000 200

4 0.5 5500 400

5 0.5 5000 200

6 0.5 5000 400

7 1 2750 200

8 1 3500 300

9 1.5 4000 167

10 1.5 3333 267

11 2 1675 200

12 2 1000 200

13 2 3200 200

14 2.5 2100 0

15 3 2500 117

16 5 1300 200

*Estimated value.

Figure 2 displays this relationship; the correlation coefficient (R) is — 0.55.
This relationship is likely to be caused by that small farmers apply not only more
time, but especially more fertilizers on their land.

Figure 2: Corn area of 16 households and yields of one cropping in Dy Abra.

? Contrary to Van den Top (1998: 346), we never noticed the reverse of banana plantations being
converted to corn.
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Comparing the appropriate columns in Table 1 shows that this relationship
exists indeed; Figure 3 demonstrates this graphically. The correlation coefficient (R)
is — 0.43. Irrespective of this difference between smaller and bigger farmers, the key
relationship for the present paper is between fertilizer input and yield. This
relationship is displayed in Figure 4. The correlation coefficient (R) is 0.76. The
intercept of that relationship 1016, meaning that theoretically, the most likely yield of
corn without fertilizer input is 1016 kg/ha. The slope of the regression formula is
10.53 kg/kg, meaning that on average, yields will be 10.53 kg higher for each extra kg
of fertilizer. Another interesting feature of Figure 4 is the wide range of yields
existing in the area of fertilizer input of 200 kg/ha; this range may indicate the
combined influence of soil quality, slope and crop care.

Figure 3: Corn area of 16 households and fertilizer application in one cropping in Dy Abra.
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Figure 4: The amount of fertilizer application and yields of one cropping in Dy Abra. The regression
formula is: Yield = 1016 + 10.53 * fertilizer, all in kg/ha.
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From Puerta we have only scattered household-level data but the overall
image, supported also by the focus groups interviews, is fairly clear. Farmers started
with yellow corn only in the early 1990s and fields are relatively small, often less than
one hectare. Yields are often below 2500 kg/ha, even with input of 300 kg/ha of
fertilizer. The maximum reported is 5000 kg/ha with an input of 400 kg/ha of
fertilizer, on a 0.5 ha field. Reported minima are 1250 kg/ha (with zero fertilizer) and
650 kg/ha (when applied fertilizer was washed out in a very heavy rain). Obviously,
the steeper slopes and poorer soils of Puerta do not allow for good corn yields. This
contrasts with Masipi East, from where we do not have household level data but
where corn appears to be doing well on the relatively flat and fertile soils. “If you feed
well, you will harvest well”, as farmers in Masipi East say.

The dependency of corn on fertilizer creates risks, as we will see in the next
section. It does not imply, however, that corn is necessarily unsustainable. This aspect
has been approached in the focus group interviews.

Farmers first of all point at the high variability of corn yields, depending not
only on fertilizer input but also on seed quality (first or later generations), soils,
rainfall, incidental wash-out of fertilizer, prevalence of rats and so on. Yet, they
indicate that yields are not declining overall. This is not seen as a sign of constancy of
soil fertility and sustainability, however, because at the same time, farmers are clear
that more and more fertilizer (and ever-stronger types) are needed to maintain these
yields. The usual sequence of fertilizer types is to start with urea, then switch to “14-
14-14”, then go on with “Viking” and finally turn to “1620” to keep up the yields.
“Our soils are addicted to vitamins and chemicals”, as farmers assert. This is the case
even in Masipi East, with its generally better soils: “Soils [in Masipi East] are getting
old. I already use Viking, and will soon switch to 1620.”

The current farming system of yellow corn, therefore, is obviously on an
unsustainable course at present. Ever-increasing quantities of external nutrients are
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masking the loss of the soils’ intrinsic fertility qualities such as organic matter
content.”

Will soil degradation continue until nothing is left but a sterile, compacted and
acid surface? One trader/farmer from Masipi East is already envisioning something
like that. He says:

“After 20 years [of corn] I will broadcast masuma, 10 bags on one hectare,
because the soils are over-used by that time. Then, the fertilizer will work
again immediately, because the masuma will remove the strong chemical of
fertilizers. I learned this from my friend, he’s a doctor from the US, but I
haven’t told anyone else.”

We have not clarified yet what masuma in fact is, but it looks suspiciously much like
the practice of the application of lime in order to raise soil pH and force out the last
nutrients, finally leaving the soil in an even worse state than before. In the Dutch
language, uitgemergeld (“limed out”) is a word stemming from medieval agriculture
and is still used to mean “emaciated”, too thin to continue. Local agricultural experts
confirm the overall picture. As one of them said: “Fast degradation is occurring of the
corn soils, especially due to continuous cultivation.”

CREDIT, RISK AND POVERTY TRAP

In this section, we will first explore the basic economics of corn, using, inter alia, the
data from Dy Abra (Table 1), keeping in mind that the economic balances will tend to
be somewhat more favorable in Masipi East and somewhat less so in Puerta. Table 2
gives the summary, spelling out the input cost factors, the yield and the net financial
results for four different cases of fertilizer gift and other conditions.

Herbicides and pesticides are a negligible cost factor, put at zero in Table 2.
Farmers do not use much of these, except some rat poison when necessary; farmers
with small plots probably produce their high yields not only by way of a high
fertilizer gift but also by manual weeding (thus without the need to buy herbicides).
Seeds are a more important factor. First-generation seeds yield more and are less
prone to diseases than next-generation seeds, but expensive. Farmers often mix first
and second generation seeds.’ For the Table, we have assumed a 1:1 mixture, hence
10 kg first-generation seeds (at PhP.100/kg). Fertilizer is the next input factor cost.
We have taken a price of PhP. 8/kg, the average at the time of the fieldwork. The next
factor is labor. In practice, much of the labor used in the corn system is hired labor. In
Table 2 we assumed that all labor is hired (at PhP. 70/day), and assumed the same
amount of 70 days/ha in all cases, plus PhP. 400 extra for the buffalo to plough. A few
caveats may be mentioned here. First, labor will be somewhat less in cases of low
yields, simply because there is less to harvest at harvest time. Secondly, it should be
borne in mind that on small plots, farmers may use a substantial percentage of family
labor as well, thus escaping from much of the labor cost. The same holds for the use
of exchange labor, especially in Dy Abra. The final cost factor is threshing and
transport. This cost is yield-dependent; we have taken PhP. 0.8 /kg of yield. Assumed,
finally, is that farmers borrow the money necessary to buy the inputs, to be paid back
at harvest time; this is still the normal procedure for all growers with a substantial

* This large-scale soil degradation is reinforced locally by soil erosion. Farmers indicate that on steeper
slopes, cornfield soils may change from black to red, i.e. with the dark topsoil washed away.

> Farmers often give second-generation seeds to neighbours in exchange for a quantity of later-
generation seeds that can sell for the same price.
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cornfield. As put in Table 2, the interest rate over that period is approximately forty
percent.

Table 2: Cost and benefits of four variants of growing corn (per ha). “Fert” is the fertilizer application
in kg/ha. Misfortune is a case of fertilizer washout and additional bad luck. All figures are in Philippine
pesos (PhP.); 1 US$ is PhP. 50 (Source: focus group and household interviews).

Fert = 300 Fert = 150 Misfortune Fert=0

Herbicides/pesticides 0 0 0 0
Seeds 1000 1000 1000 1000
Fertilizer 8 pesos/kg 2400 1200 2400 0
Labor 70 pesos/day 5300 5300 5300 5300
Transport + threshing 0.8 pesos/kg 3360 2080 400 800
Total input cost 12060 9580 9100 7100
Interest 40% 4824 3832 3640 2840
Total cost 16884 13412 12740 9940
Yield (kg) 4200 2600 500 1000
Gross benefit 6.50 pesos’kg 27300 16900 3250 6500
NET BENEFIT 10416 3488 -9490 -3440

The first two of the four cases are chosen to illustrate the need to go for high
inputs. Two fertilizer levels are taken (300 and 150 kg/ha). The 300 kg/ha represent
the level that farmers usually refer to as “full inputs”. The 150 kg/ha represent a case
of an “economizing” farmer. Fertilizer is the only input factor that may be really
economized on (you cannot half-plough, for instance). The respective yields are
estimated using the average production function of Dy Abra (Figure 4; Yield = 1016
+ 10.53 * fertilizer). The third case is chosen to illustrate the risk element in corn. It is
called “misfortune”, because bad luck is assumed, combining rats or a disease with a
washout of fertilizer (wasting the whole fertilizer input of 300 kg/ha). A yield of 500
kg/ha is taken, following interview data on a “normal” crop failure. The zero-fertilizer
case (without bad luck factors) is the final one; the yield follows from the production
function.

Several conclusions may be drawn from Table 2:

1. The case of fertilizer application of 300 kg/ha shows a substantial profit,
coinciding with what farmers in the focus group interviews mentioned as a
normal profit with good inputs and good circumstances.

2. The case of fertilizer application of 150 kg/ha, however, with a cost of PhP.
13,400 and a benefit of 16,900, is already close to a zero profit enterprise. This
is caused by the high fixed costs of labor combined with the steep decline of
yields when fertilizer gift is reduced.

3. The “misfortune” case shows a loss almost as large as the profit in the lucky
case one. This implies that only one crop failure is needed to bring the farmer
in serious debt problems.

4. The “zero fertilizer” case shows a much smaller loss, because fertilizer was
not paid for and no other crop damaging factors are assumed in this case. It
should be born in mind especially here that if the framer would manage to use
only family labor on his field, a small profit of PhP. 3000 would remain after
the harvest. This can only be attained, of course, on small fields, depending on
family size.
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All these conclusions underscore the important role of credit in the corn
system. Regular banks do not enter the picture at this point because almost all corn
land is state land on which farmers only have a usufruct tenure6, which cannot serve
as collateral with a bank. Even with a land title, credit with the bank is very difficult
to get and moreover, banks do not extend personal credit. Thus, the only source of
credit is from the informal moneylenders, who are usually corn traders at the same
time. They offer farmers informal crop-for-credit contracts, a combination of personal
credit, cash advances and production loans in exchange for crop collateral that
guarantees delivery of the corn after the harvest. Thus, the traders help the farmers to
enter into the potentially profitable corn system. For this service, the traders demand
an interest of seven to ten percent per month (thus the forty percent in Table 2).

Table 2 shows that it does not take much for farmers to be unable to repay the
loan after selling the corn. In such a case, the trader may be willing to extend another
loan but when debts accumulate, farmers may lose their buffalo or other possessions
to the trader. At present, with the declining soil quality creating a need to buy ever
stronger and expensive fertilizers, risks of indebtedness are rising. According to one
trader in Masipi East, eighty percent of the farmers in Masipi East have difficulty in
repaying their debt, after usually one or two years of good behavior.” Many farmers
then try to get more credit from other traders. This usually fails because the traders
keep tabs on which farmer “belongs” to whom. Thus, the farmer becomes caught in a
debt trap, tied to his one creditor in a quite lopsided balance of power and profit. This,
as some farmers see it, leaves them only one option, that is growing even more corn,
hoping to strike it big one time and escape from debt bondage. As one farmer said: “If
you have many debts you are forced to plant yellow corn on large scale.”

Today, farmers are well aware of the risks of indebtedness. “We are the
victims of corn”, they often stated during our fieldwork. Many of them are now trying
out options to escape from indebtedness without being forced to grow ever more corn.
As one farmer from Puerta said:

“Last year we had to sell our carabao to pay back the debt to the trader
because the corn harvest was lost. Now, we only cultivate a small portion of
yellow corn at our own expense. We are afraid to borrow money again. On the
other portion we plant, instead of yellow corn, rainfed rice and white corn.
And we focus on banana”.

Another respondent from Puerta was following basically the same route, only
voluntarily. He said to be busy trying to pay back his debt not in the form of a corn
crop but in cash, earned by other means, such as bananas or small-scale (illegal)
logging. Quite likely, also this respondent will not go back to a focus on yellow corn
only after debt repayment but try to diversify into a mixed system with the corn risk
covered by other crops or livelihood sources such as logging or off-farm work.

This option of “pay back in cash and diversify” is certainly not the only
possibility of how land use in the Sierra Madre forest fringe may develop. We will

% These are usually so-called Certificates of Stewardship Contracts (CSCs), usufruct contracts with a
few (un-implemented) stewardship conditions, renewable after twenty-five years.

7 Traders have a tendency to ascribe indebtedness not so much to objective factors such as crop failures
but rather to personal characteristics and behaviours of farmers, such as laziness, converting all their
profits directly into gin and fiestas, and so on. “Before, farmers hardly sold their land, but now
everyone is busy selling or mortgaging their land to buy a tricycle or a house of concrete.” “People buy
luxury goods instead of investing it in their fields.” “If you want to be successful, you have to be
industrious. But as you can see, what people do here is hang around and drink gin the whole day.”
There is a need to study the relationship between male dominance, alcohol and underdevelopment.
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take a more systematic look at the future of the corn lands and the forest in the next
section.

BEYOND CORN?

West of the upland corn areas, the irrigated lowlands will most likely continue to
display a homogeneous and stable land use pattern of irrigated rice. East of the upland
corn areas, the Sierra Madre forest will hopefully be forever protected. Land use in
the upland corn area itself is much harder to predict, dependent as it is on soil quality
changes, migration, new markets (of corn but also of banana, Gmelina wood etc.),
pasture lease policies and so on. In the present section, we aim to sketch three sensible
land use scenarios for the uplands, albeit based on the dynamics of corn only, thus
implicitly “keeping constant” all the other factors. The first scenario has a Malthusian
character, the second is a characteristically Boserupian one and the third represents a
more opportunistic “wriggling out” of debt’s embrace.

1. Going down: One scenario is based on the assumption that most farmers will
remain within the corn system as it works at present, forced by the debt
bondage to plant yellow corn on large scale, as the farmer quoted in the
previous section. In that case, it is quite unlikely that farmers will have the
means to invest in measures that might revert the ongoing process of soil
degradation. Initially, fertilizer use may continue to rise in order to
compensate the soil degradation. With that, however, profits will go down,
until profits hit the zero mark and the whole system crashes, ending on a soil
quality level where corn is simply not profitable anymore. The loss of the
high-value crop will cause out-migration as well as greatly increase the
pressure on the forest of farmers seeking to find some last livelihood option
there. Farmers might be lucky if some crop such as banana would grow on the
degraded soils, but a more likely possibility is that the degraded lands will
revert back to grassland or forestry, which appears to be the almost universal
fate of overexploited soils (Braudel 1972: 179).

2. Sustainable yellow corn: A second scenario is that farmers would continue to
maximize their area of yellow corn for economic reasons, but constrained and
managed in such a way that the farmers remain free of debt and the soil free of
degradation. One step towards this is to devote all steep slopes to banana,
Gmelina or some other permanent cover.” On the remaining less sloping
bangkag land, soil management should focus especially on maintenance of
organic matter content, being the key of intrinsic soil fertility. Well-known in
situ options in this respect are, for instance, green manure, mulching, trees on
field boundaries, intercropping and short fallows. Farm-level options are to
mix some grassland and cattle into the farming system to provide manure, or

® This interplays somewhat with the cassava option, for which a market seems to be under construction.
Cassava used as a follow-up of corn, exploiting the crop’s capacity to eke out a soil’s last nutrients,
may be regarded as just another end point of the “going down” scenario. Smaller-scale cassava,
replacing low-productivity grassland, may be a sensible element in the “diversification” scenario,
however.

? This is probably more profitable than trying to prevent soil erosion by combining relatively
complicated soil conservation techniques with an annual crop such as corn. In spite of the development
of a model farm exemplifying such techniques in Puerta, they remain un-adopted. As one respondent
said: “[If you apply an anti-erosion measure,] your conventional neighbours laugh at you, and have
higher yields with less labour input.”
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to make compost from leaves and residues including those from the
permanently covered steep slopes. Finally, supra-farm options may involve the
concentration of (composted) products from forest patches or even rice husks
from the lowlands on the corn land. The economic art of designing the right
types, magnitudes and mixtures of these activities should be, of course, that
they at the same time satisfy the farmers’ need to have additional income
besides that from corn, if only to absorb the financial risk inherent in corn and
remain free of debt.

3. Sustainable livelihood diversification: The third scenario is to drop the
emphasis on yellow corn altogether and diversify one’s livelihood into a
number of crops and other activities that jointly guarantee sufficient income
security, flexibility, sustainability and freedom from debt. Elements of these
are white corn, vegetables, banana, Gmelina, upland rice, cattle, small-scale
(illegal) logging and so on. As we saw from previous quotations, farmers in
Puerta are in fact designing such strategies already. In Dy Abra, several
households have moved away from the village proper, settling closer to the
forest in order to re-open their old kaingin fields, at the same time paying less
attention to the bangkag cornfields that are still theirs. “Making kaingin is the
only way to distance ourselves from being victims of the corn.” These farmers
happen to grow only subsistence crops on the kaingins due to lack of transport
to the market, but in other circumstances, yellow corn could grow there too,
sustainable and without debt risk if managed with sufficiently long fallow
periods.

Needless to say, every farmer and every village will follow, or should follow, its own
course in terms of these scenarios. Puerta, never having been deeply into corn to begin
with, is positioned especially well for the diversification scenario. For Dy Abra, it
may be feasible to look first at the possibilities to escape from going down by way of
the sustainable corn scenario. And in Masipi East, for instance, farmers have no
kaingin options but they do avail of good quantities of rice husk. In spite of this
differentiation, there are also a number of generic options for government and other
outside agencies that may be applied in order to ensure that the ‘going down’ scenario
will never come true. Realistic and focused research and extension belong to these
options, as do the supply of feeder roads to connect farmers to markets and the
development of a market for white corn and other feasible c1r0ps.10

All three scenarios have their consequences for the Sierra Madre rainforest
that borders the corn land areas. Overall, the “going down” scenario is a great risk not
only for the farmers but for the forest as well. The re-extensification of land use will
cause a high pressure of impoverished farmers that will be difficult to divert to the
lowlands and the cities. For the “sustainable corn” and ‘diversification’ scenarios, one
tendency will certainly be as Van den Top (1998) envisioned, namely that farmers
will combine their high-risk corn on permanent fields with corn grown on kaingins
and other activities that exploit the natural capital of the Sierra Madre forest. As we
have seen, there are many other ways too, however, to ensure sustainability of
livelihoods and freedom from debt. Some lie on the plot and farm level, and others are

' During our interviews, respondents also mentioned even more general conditions for sustainable
development. Roughly, they want the behaviour of themselves, their neighbours and their government
to become more work-oriented and more rules-based. “People are lazy and they don’t organise. They
only organise for salabadiok (the immediate gains of illegal logging).” “DENR should implement the
law correctly, otherwise you cannot blame the salabadiok. The CFP programme doesn’t work because
the DENR doesn’t implement it properly and even takes the money.”
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directed towards the lowland rather than the forest. Government and NGO activities
should aim to discourage and constrain the forest options and support the others.

Summarizing all our material in more theoretical terms, this paper has given
an example of that debt and debt evasion may be an important driver of land use
change. More specifically, we have seen that the effect of unsustainability on land use
may work through a causal chain of debt evasion; unsustainability gives rise to higher
debt risks and thus may reinforce debt evasion behaviors that induce land use change.
In our case, this happens before unsustainability becomes visible in the yields.
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CHAPTER FOURTEEN

INDIGENOUS AGROFORESTRY PRACTICES OF IFUGAO FARMERS AT
PAMUNGYUEN, QUIRINO: THEIR IMPACT ON BIODIVERSITY
CONSERVATION

Oscar P. Cardenas

ABSTRACT

This study was conducted to assess the indigenous agroforestry practices of Ifugao
farmers at sitio Pamungyuen, Campamento, Diffun, Quirino. It focused on the species
composition, socio-economic characteristics, management practices and the impact of
these practices on biodiversity conservation. Results of the investigation show that
there are three distinct indigenous agroforestry practices in the area, namely: (1) uma
or shifting cultivation, (2) muyong or woodlots, and (3) minuyongan or home garden.
As to species composition, uma is composed of cereals, vegetables, root crops, and
indigenous tree species left after clearing. For muyong, its two major components are
natural vegetation dominated by tree species and irrigated wetland rice. The
minuyongan, on the other hand, is composed of fruit trees intercropped with
vegetables and root crops, poultry (native chickens), and livestock (native pigs) form
part of this system.

In terms of the impact to biodiversity conservation, the uma has a negative impact,
minuyongan has both positive and negative impact, and muyong has a positive impact.

INTODUCTION

Sitio Pamungyuen is located at the eastern part of Palali Range with a coordinates of
16°30.5 latitude and 121°22-27 longitude. It is bounded by barangay Pimentel on the
North, barangay Magsaysay on the East, sitio Cupianan of barangay Baguio village
on the South, and barangay Dagupan on the West. The sitio lies on the highest
mountain of the barangay, which is about 600 to 700 m above sea level. The site is
located at the heart of the residual forest declared as Forest Reserve by the
Department of Environment and Natural Resources (DENR). Due to human
encroachment however, the residual forest in the area is fast disappearing.

Agroforestry is reputed to be the oldest cultivation system known to man and
is claimed to date back to the time plants started to be domesticated and cultured for
food and other purposes. On the other hand, some claimed that it is one of the newest
land use systems developed through the integration of forestry with agriculture in
reaction to currently rising human food demand on limited resources. Those who hold
the latter view contended that this modern and newly invented system started only in
the 1970s.

A wide array of different cropping systems could fit under the characteristics
of agroforestry. This means that the age-old traditional system of slash-and-burn
farming, which alternates food production with soil-rejuvenating forest fallows, could
qualify as a form of “agroforestry”. It also means that the “modern” versions like
Leucaena alley cropping, and the poly-cultural systems known as “home gardens” in
Indonesia, could be considered “agroforestry”. Thus, it is not surprising for many to
believe that agroforestry is new and old, primitive and modern, well known as well as
relatively unknown. One thing is certain, if properly implemented; they could in the
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long run conserve the natural environment and enhance productivity, sustainability
and socioeconomic development in rural areas.

In the introduction of sustainable production system in the uplands, traditional
techniques provide a clue of the possible crop combination that has been tested in the
area for several generations. These can be refined by finding ways to improve the
current productivity through proper crop management, use of organic fertilizer
produce in their backyard, and even integrating other component into the system like
animals to utilize crop residues or farm waste thus making the farm more productive.

The vast body of knowledge on indigenous sustainable land use must be
recorded and made available for use in local and in national development planning.
The indigenous agroforestry practices of the Ifugao farmers at Pamungyuen must
therefore be studied to determine their relevance to sustainable upland development
and biodiversity conservation.

OBJECTIVES

This study aims to (1) characterize the indigenous agroforestry practices of the
Ifugaos at sitio Pamungyuen in terms of sustainability purpose and major components,
(2) determine the cultural management practices of these farmers, (3) identify the
socioeconomic factors affecting the practice, and (4) assess the impact of the practices
on tree biodiversity conservation.

METHODOLOGY
Research design and sampling procedure

The research design used was mainly descriptive. Simple random sampling was used
to identify the respondents. Of the fifty-five households living in sitio Pamungyuen,
eighteen of them (33 percent) were taken as subject of the study. These households
practice agroforestry.

A questionnaire was used in gathering data from the respondents. However,
this was supplemented by actual field visits of the researcher and observation in the
farmer’s field in order to document the sustainability, purposes and major components
of the practices. Data gathering period was from April 2000 to March 2001. Data
gathered in the study were analyzed using frequency, means, and percentage.
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RESULTS AND DISCUSSION

Indigenous agroforestry practices

Indigenous agroforestry practices are products of experiences, intelligent analysis of
problems and their solutions, refined through time. In Pamungyuen, the indigenous
agroforestry practices of the Ifugao farmers evolve as a strategy to adapt to the
existing biophysical and socioeconomic conditions in the upland environment.

The practices of the farmers are classified based on the temporal arrangement
of the components. The first major classification is “cyclical agroforestry” with uma
or shifting cultivation as an example. The second classification is “integral
agroforestry” with muyong or woodlots, which serve as a source of water for terraced
rice paddies. The third is minuyongan or home gardens, which are planted with
vegetables and fruit trees.
The three indigenous practices were characterized based on four major aspects like
sustainability, purpose, location, and major components (Table 1).

Table 1: Characteristics of indigenous agroforestry practices in the area

shade, and controls
erosion

Agroforestr | Characteristics
y
Practices Sustainability | Main purpose Major Major components
of the practice location
areas
Cyclical agroforestry
Uma Not Food production for | Near or Cereals (upland rice and
(Shifting sustainable subsistence within corn), vegetables (beans),
cultivation) forested root crops (taro and ginger),
areas indigenous tree species left
after clearing, and bananas
Integral agroforestry
Muyong Sustainable Food production, Springs, Indigenous tree species or
(woodlot) conserve water for community natural vegetation found in
rice terraces and watershed the community watershed
domestic areas
consumption, Irrigated lowland rice
control soil erosion, planted along terraced areas
source of
construction
materials (seldom),
habitat for wildlife,
and serves as
windbreaks
Minuyonga | Sustainable Food production, Backyard Fruit trees and other tree
n (home source of fuel wood, species (coffee, mango,
garden) serve as windbreaks, pomelo, jackfruit, mandarin,

caimito etc.), vegetable
crops (beans, cabbage, bitter
gourd, root crops (taro and
ginger), poultry and
livestock (native chicken,
native pigs, and carabao),
and bananas

Uma or shifting cultivation
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All the respondents in this study are shifting cultivators. Most of their farms are
located near or within forested areas. The farmers prepare their farms by cutting the
trees with the use of bolo, axe, or even chainsaw. It has been observed that big trees
with commercial values are retained. However, this is considered temporary because
according to the farmers, they will be cut down when needed for house construction
or for sale. This practice of Ifugao farmers is similar with the practices of other ethnic
groups. For instance, Denevan and Padock (1988) observed that the slash-and-burn
farms of Peruvian Bora contain several wild species that are actively managed and
used in their material culture.

Productivity of shifting cultivation areas usually declines on the third
cropping, hence it is considered to be unsustainable. This is attributed to factors like
erosion, invasion of weeds and removal of nutrients due to crop production.

Commercial tree species left in their kaingin farms, are not enough to control
erosion. Besides, these trees are retained primarily for their monetary value and can
be harvested anytime. Another contributing factor to non-sustainability of the practice
is the short fallow period. Due to increasing population and the limited area suitable
for cultivation most of the farmers practice a short fallow, which confirmed the
findings of Garrity and Agustin (1995) and Menz et al. (1999). Shortening the time of
fallow eventually results to the conversion of shifting cultivation areas into permanent
agriculture (Richard & Flint 1993).

Muyong or woodlots

The muyong or woodlot used in this research is a forested area that protects springs or
other bodies of water. The indigenous trees and other vegetation are purposely
conserved for watershed thus ensuring the availability of water for rice cultivation and
for domestic consumption.

The Ifugaos mentioned some of the purposes of muyong as follows: (1) it
conserves water for rice production and domestic consumption, (2) it controls erosion,
(3) it serves as windbreaks, (4) it is habitat for wildlife, and (5) it is a source of
housing materials.

Minuyongan or home gardens

This indigenous agroforestry practice exemplifies the complex production system
developed by the Ifugaos in order to adapt to upland condition. Minuyongans are
located on settlement areas and within the households’ backyards. The major
components are fruit trees (pomelo, mandarin, mango, coffee, avocado, jackfruit,
caimito, etc.), vegetables (beans, cabbage, bitter gourd, carrots, etc.), poultry (native
chicken), and livestock (native pig and carabao).

The major purposes of this practice include food production, fuel wood
production, windbreaks, shades and controlling erosion. The production system is
integrated. For instance, the edible portion of the faro tubers are collected for human
consumption while the non-edible parts are cooked and served as feeds for pigs. The
native chickens are ranged and subsist on insects, grasses, and farm wastes found in
the backyard. One farmer in the area developed a home garden with a fishpond, fruit
trees, vegetables, and poultry as different components. This proves the farmer’s
capacity to intensify land use without compromising the long-term sustainable
productivity of his farm.
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Cultural management practices
Source of planting stocks

Planting stocks are obtained from the crops they have previously grown. Upon
harvesting, the farmers set aside good quality seeds to be used as planting stock for
the next planting season. To maintain the viability of the seeds, the farmers kept them
on tightly sealed glass containers locally known as garapon. For corn, they are
bundled and kept in an improvised drier locally known as kasooran. It is constructed
on top of the cooking area so that the heats from the burning fuel dry the seeds while
the smoke drives the pest away.

Lnd preparation and method of planting

The Ifugaos’ croplands are usually cleared and burned before cultivation. Their
cultivation technique is through the use of a garden hoe (gabion), shovel, rake, and
bolo. The most common practice of farmers in land preparation for cash crops is
slash-and burn cultivation while strip clearing and hole digging are use for tree crops.
Land preparation is carried out usually in a group called ammuyo or swapping of
labor. The Ifugao farmers practice direct seeding and dibbling for upland rice and
vegetable planting. This is also carried out in group, called ammuyo.

Fallow practices

Farmers from Pamungyuen usually rotate cropping within a given farmland, by
dividing their farm into two. One half of the area is devoted to food production while
the other half is on fallow. The alternate fallow and cultivation is rotated annually.
The farmers believe that the one-year fallow can help sustain the productivity of the
area by bringing back the fertility of the soil that has been depleted after cultivation.

Pests and Diseases

Although isolated, pest and diseases also occur in the area. For bitter gourd, fruit fly is
prevalent. The symptoms observed are the presence of deformed fruits, and fruits with
holes that turn orange or yellow prematurely. Pole beans are attacked by bean fly and
pod borers. Corn is attacked by cutworm (Spodoptera litura), locally known as
arabas, characterized by the presence of distinct black band across the back of their
head. Rice plants on the other hand are attacked by rodents, cutworms, and the
bacilliform virus locally known as tungro. The symptoms given for tungro infested
rice plants are stunted growth, with leaves turning yellow to orange. Banana, which is
also an important cash crop, is attacked by the banana bunchy top virus. The
frequency of spraying used by the farmers is shown in Table 2.

Table 2: Pests and diseases

Crops Pests and diseases Frequency of spraying

Bitter gourd Fruit flies Three to six times per cropping

Beans Pod borer & bean fly Three to six times per cropping

Corn Cutworm One time per cropping

Rice Rodents, cutworm, Bacilliform | Two to three times cropping
virus
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| Banana | Banana bunchy top virus | None

Harvesting

Harvesting is done manually. Citrus fruits, mango and coffee are harvested through
hand picking, while pomelo is done by shaking the branches. For other agricultural
and vegetable crops harvesting is done through hand picking like for bitter gourd and
beans. Ginger and other root crops are harvested by uprooting.

Socioeconomic factors affecting the practice of agroforestry

The indigenous agroforestry practices are affected by several socioeconomic factors
like availability of labor, capital, knowledge, land tenure, accessibility, and a market.

Table 3: Socioeconomic factors related to agroforestry

Factors Percentage
Frequency

Security of land tenure 14 77.78
Accessibility 13 72.22
Market 13 72.22
Capital availability 10 55.56
Labor availability 9 50
Knowledge 6 33.33

n = 18; Multiple responses are possible
Security of land tenure

The Ifugao farmers have a simple philosophy on land ownership. About 77.78 percent
of the farmers believe that the first one who had cleared and planted an area inside a
forest automatically becomes the owner. This is locally termed as dappat. Although
this type of ownership is recognized within their society, they still fear that at the end
they need security of tenure to avert possible conflict when the lowlanders immigrate
and apply for a land ownership title on these cleared areas. One farmer had a bad
experience in Aurora province when his family was forced to abandon their dappat
because an influential lowlander was able to secure a title of the property. As to the
relationship of the security of land tenure to the practice of indigenous agroforestry,
majority agreed that it is possible to develop their existing uma or kaingin into a more
sustainable agroforestry system, like their home gardens, if they have secured land
tenure.

Accessibility and market

The majority of the respondents (77.22 percent) believe that the availability of farm to
market road affects their desire to expand their home gardens. At present, the farmers
have difficulty in bringing their products to nearby markets especially during rainy
season because existing roads are muddy and not properly maintained. As in
accessibility, the same percentage of respondents (77.22 percent) reported that
availability of market is important in venturing into agroforestry. It is one of the major
considerations in selecting crops to be planted.
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Capital availability

One of the most important elements in production is capital. In the practice of
indigenous agroforestry at Pamungyuen, most of the farmers’ capital is generated
internally through on-farm and off-farm livelihood activities. Farmers with higher
income have the capacity to expand their agroforestry farms in a more sustainable
land use like a well planned integrated farming systems. For instance, one farmer
produces rice, fish, vegetables and fruits in his farm.

Labor availability

Since majority of the Ifugao farmers in sitio Pamungyuen use manual labor in their
land preparation, the numbers of family members, who provide the bulk of the
activity, influence their ability to practice agroforestry in terms of the extent of area
and component of the system. Although swapping of labor locally known as ammuyo
is being practiced, labor peak demand, which is usually dictated by planting calendar
and weather conditions, redound to the overall dependence on family labor. This
observation conforms to the findings of Labuguen (1998) identifying family size as
one of the factors affecting upland production practices.

Knowledge

The indigenous agroforestry as practiced in the area is a part of the Ifugao culture and
tradition learned from their long experiences of producing their needs in the remote
and fragile uplands. For instance, they could easily identify which fruits of the current
vegetable crops should be preserved for seeds based on their physical appearance, and
they would know which trees should be retained in their farm based on their potential
use. Soil conservation practices like terracing (locally known as natuntun-od) have
been handed down by the older members of the clan. The muyong or woodlot system
is practiced in the Ifugao province to maintain the supply of water in rice terraces.
Even the diversified component of their farm is a strategy to minimize risk of total
crop failure.

Impact of indigenous agroforestry practices on biodiversity conservation

The Philippines is one of the richest countries in flora and fauna and is considered a
biodiversity hotspot based on its number of species their degree of endemism, and the
threats posed to biodiversity. In flora alone, it has 5 percent of the world’s species, 32
percent of which are endemic (EMB 1996; Freeman 1998). We should be however
reminded that possibly 50 percent of endemic Philippine species have already been
lost as a result of using 90 percent of our forest habitat (Sajise 1997).

To simplify the analysis of the impact of various indigenous agroforestry
practices to biodiversity conservation, only the tree species found in the different
agroforestry systems were utilized as indicator of the biodiversity changes. From the
two woodlots or muyong found in the community, variations of trees were noted. The
diversity of tree species in the woodlots is shown in Table 4.

Table 4: Diversity of tree species in the woodlots or muyong

167



Species |Local Common |Scientific Name Family Name Uses
No. Name Name
1 ? Fuel wood
Latbang Ficus sp Moraceae
2 Pao Pahutan  |Mangifera altissima |Anacardiaceae  |Construction materials
Red nato |Red nato  |Palaquium Sapotaceae Construction materials
luzoniensis
4 Balete Balete Ficus balete Moraceae Fruits, food for wildlife
Apitong  |Apitong Dipterocarpus Dipterocarpaceae|Construction materials
grandi florus
6 Bunot Talisai- Terminalia Combretaceae Construction materials
gubat eotidissima
7 Ukkapon |Katmon Dillenia Dilleniacea Food
philippinensis
8 Udyo Narra Pterocarpus indicus |Fabaceae Construction materials,
Furniture
9 Hablang |Dapdap Erythrina orientalis |Fabaceae Construction materials
10 Alino ? Macaranga sp Euphorbiceae Firewood
11 Anardong |Anabiong |Trema orientalis Ulmaceae Construction materials
12 Binua Hamindang|Macaranga bicolor |Euphorbiaceae |Fuel wood
13 Tabak Tibig Ficus sp. Moraceae Construction materials
14 Banbanlag|Takip-asin |Macaranga Euphorbiceae Fuel wood
grandiflora
15 Liwliw Hawili Ficus septica Moraceae Firewood & food for
edible bat
16 Kuliwot  |Guijo Shorea guiso Dipterocarpceae |Construction materials
17 Balante  |Binunga  |Macaranga tanarius |Euphorbiaceae |Fuel wood
18 Annagep |Anang Mysristica/Knema  |Myristicaceae Construction materials
sp.
19 Luppiang |Tangisang |Ficus variegata Moraceae Construction materials
bayawak

On the other hand, sixteen tree species were observed in the home gardens. It is
important to note however that twelve were introduced into the area and only four
were retained from the original tree vegetation (Table 5).

Table S: Diversity of tree species in the home garden or Minuyongan

Species |Local Common Uses
No.  |\Name  |Name Scientific Name |Family Name
1* *Kape Coffee Coffea arabica Rubiaceae Beverage
2% *Mangga |Mango Mangifera indica |Anacardeaceae |Food
3% *Ipil-ipil Leuceana Mimosaceae Fuel wood
Ipil-ipil leucocephala
4% *Acasia  |Rain tree Samanea saman Mimosaceae Construction materials
5% *Santor  |Santol Sandoricum Rubiaceae Food
ceotjape
6%* *Tabuyog |Suha Pomelo |Citrus grandis Rutaceae Food
T* *Langka |Jackfruit Arthucarpus Moraceae Food
indicus
8%* *Mandarin|Mandarin Citrus sp. Rutaceae Food
9% *Kapas  |American Ceiba pentandra  |Bombacaceae  |Pillow filling
kapok
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10* *Alokon Brousonettia Moraceae Food
Himbabao |luzonica
11* *Kaimito Chrysophyllum Sapotaceae Food
Caimito cainito
12* *Melina |Gmelina Gmelina arborea  |Verbenaceae Construction materials &
furniture
13 Udyo Narra Pterocarpus Fabaceae Construction materials,
indicus furniture
14 Lupiang |Tangisang Ficus variegata Moraceae Construction materials
bayawak
15 Bunot Terminalia Combretaceae |Construction materials
Talisai- flotidissima
gubat
16 Liwliw Hawili Ficus septica Moraceae Fuel wood , food for edible

bat

*Introduced species

Seven tree species were found on five newly developed uma or shifting cultivation
areas (Table 6).

Table 6: Diversity of tree species in newly developed shifting cultivation area

Species |Local Common Scientific Name Family Name Uses
No. Name Name
1 Pao Construction materials
Pahutan  |Mangifera Anacardiaceae
altisima
2 Red Nato |Red nato Palaquium Sapotaceae Construction materials
luzoniensis
3 Apitong Dipterocarpus Dipterocarpaceae|Construction materials
Apitong grandiflorus
4 Udyo Narra Pterocarpus indicus |Fabaceae Construction materials
Bunot Terminalia Combretaceae Construction materials
Talisai foetidissima
gubat
6 Kuliwot Shorea guiso Dipterocarpaceae|Construction materials
Guijo
7 Luppiang|Tangisang  |Ficus variegata Moraceae Construction materials
bayawak

Further analysis shows that a short fallow period with destructive practices like
cutting and burning of existing vegetation to prepare the area for planting as practiced
in shifting cultivation has a negative impact on biodiversity conservation. On the
other hand, conservation of selected valuable indigenous trees and introduction of
high value fruit trees and cash crops have both positive and negative impact to
biodiversity conservation. The negative impact is that only those trees perceived as
valuable by the home garden owner are retained. These imply a net biodiversity lost
in his farm. Another factor that causes negative impact to biodiversity conservation is
the increasing use of pesticides to suppress pests on high value crops. Although there
are negative implications it could not be denied that the introduction of diversified
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fruit trees among home gardens have a positive impact to biodiversity conservation
(Table 7).
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Table 7: Impact of indigenous agroforestry practices on biodiversity conservation

Indigenous Activities affecting biodiversity Impact on biodiversity

agroforestry conservation conservation

practice

Uma or shifting Cutting and burning existing (-) Substantial reduction of

cultivation with short vegetation to prepare the area for indigenous vegetation

fallow period planting, and planting cash crop

Muyong or woodlots Conservation of all vegetations (+) Ensure the long term
within the main springs to ensure conservation of indigenous

availability of water to supportrice | vegetation in the area
production and domestic

consumption.
Minuyongan or home Conservation of valuable native (-) Decrease in diversity of native
garden trees and introduction of high value | trees in the area

fruit trees and cash crops (+) Introduction of high value fruit

trees increase diversity.

Among the three indigenous practices, the muyong system is considered as the
most ideal for the conservation of biodiversity in the place. Delineating a larger area
to be declared by the community leader as part of the muyong can have a positive
effect on the conservation efforts of the government.

CONCLUSION

The three indigenous practices represent the upland production system developed by
the Ifugaos in order to produce their needs, survive and adapt to the fragile upland
environment. The concepts of muyong and minuyongan as practiced by the Ifugao
farmers can help conserve biodiversity. If the government wants to involve Ifugao
communities in biodiversity conservation, these two local systems should be
incorporated into such program.
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CHAPTER FIFTEEN

FROM NATURAL BIODIVERSITY TO AGROBIODIVERSITY:
RAINFORESTS AND NATURAL SYSTEMS AS MODELS IN THE DESIGN
OF SUSTAINABLE SPECIES-RICH AGORECOSYSTEMS

Anneke C.J. Boerwinkel & Denyse J. Snelder
ABSTRACT

Agroecosystems that do not deviate greatly in their patterns of resource use and do
maintain a substantial part of the diversity of natural systems will sustain over a long
period of time, benefiting people and conserving natural resources. Rainforests are
complex ecosystems high in biodiversity and sustainable in terms of biomass
production, pest control and nutrient recycling. Hence, they serve in tropical humid
regions as models on which to base the design of alternative systems of land use.
However, how much agrobiodiversity is needed to satisfy long-term ecological and
short-term agricultural and economic goals? Agroecosystems are continuously
changing as farmers respond to new opportunities and constraints. Why are these
changes directed towards simplification and specialization rather than diversification
and multi-functionality? This paper addresses the concept of agriculture mimicking
nature (the ecosystem mimic hypothesis) and its application in tropical environments.
A discussion of the opportunities and constraints of farmers in the Sierra Madre
Mountain Region in Northeast Luzon clarifies local realities in the development of
species-rich, tree-based agroecosystems on former rainforest land. Attention is paid to
both the agroecosystems on Imperata grassland and the home garden conglomerations
in and around the villages and towns in lowlands and upland hills, along the western
side of the Sierra Madre Mountains.

INTRODUCTION

As the world’s population will double within the next two or three decades and living
standards rise, the need for food will grow. Moreover, today, some eight hundred
million people in developing countries (about 20 percent of their total population) are
chronically undernourished (FAO 2002). With a growing world population (the
present figure of 5.7 billion is expected to rise to 8.3 billion by the year 2025) this
situation of malnutrition will worsen unless measures are taken to improve food
security.

Chronic malnutrition and food insecurity are mainly attributed to low
productivity in agriculture. The latter is frequently caused by policy, institutional and
technological constraints. The high seasonal and year-to-year variability in food
supplies is often the result of unreliable rainfall and insufficient water for crop and
livestock production. The lack of off-farm employment opportunities further
contributes to low and uncertain incomes in urban and rural areas (FAO 2002).

One way to break the vicious circle of poverty and food insecurity is to
increase agricultural productivity. Yet in the following decades, the availability of
under-utilized arable land for food production will continue to decrease and the
remaining reserves of fossil energy will decline rapidly. Therefore, it is important to
carefully determine where to implement what type of agriculture. For example, Ewel
(1999) suggests intensifying production and investing the remaining fossil energy in
land currently in use and with great potential for high-technology agriculture. He
identifies the high-potential arable lands as areas where annual rainfall does not
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deviate much from potential evaporation, where irrigation water, if needed at all, is
required in only modest amounts, and rainfall is not so high that pests and nutrient
leaching are overbearing problems. Lands that do not meet these criteria (for example
lands that are too cold, too dry or too wet) are, in general, less optimal and marginally
suitable for cultivation, and do not warrant such investments. These lands rather
demand for agricultural systems that closely fit the ecological environment. Natural
systems, with their specific structures and functions, can be used as models for the
design of sustainable systems of land use.

The tropical humid lowlands are part of the agricultural frontier faced with
“too wet” conditions for optimal crop production. Although they are covered with
lush vegetation where left in natural state, they produce lower yields due to regular
invasions of weeds, pests, and diseases. Moreover, much more water is coming into
the system than departing through evapotranspiration. Excess of water moves down
through the soil or flows over land towards rivers and streams, transporting all sorts of
valuable nutrients that would otherwise be captured and stored in vegetation or tightly
bound in the soil. Nevertheless, traditionally, people have been able to cope with
biotic constraints and adjusted to such environments in various ways, for example by
practicing slash-and-burn agriculture and mimicking, or partly retaining, natural forest
structures in land use systems. Under present conditions of population growth some
traditional land use systems fail and need adjustment, leading to decreased outputs
and even environmental degradation, as in the case of slash-and-burn agriculture in
more densely populated areas. Other systems sustain and can serve as models on
which to base the development of new and sustainable systems of land use.

One system that may serve as a model, being successfully and widely
practiced in tropical humid areas for many generations, is the home garden system.
Home gardens are diverse, structurally complex and dominated by perennial plants.
They are structurally and functionally probably the closest mimics of natural forest
yet attained. They are characterized by continuous and diverse yields, providing a
broad range of products for home consumption and high-value outputs for markets.
Although home gardens are generally characterized as ecological sustainable systems
of land use, they are labor intensive and require skilful management. Furthermore,
they involve a trade-off between high diversity of products and low yield.

This paper addresses the agriculture-mimicking-nature hypotheses and their
application to the environment of the Sierra Madre foothills and lowlands. The
application will be discussed both at the landscape level and the local level, the latter
by examining the constraints and potentials of the village home gardens.

THE MIMICRY HYPOTHESES

Van Noordwijk & Ong (1999) distinguish two hypotheses, with the first one based on
the mimicry hypothesis defined by Ewel (1999):

1. There are clear advantages if man-made land use systems do not deviate
greatly in their resource use patterns from natural ecosystems typical of a
given climatic zone.

2. Additional advantages will accrue if agroecosystems also maintain a
substantial part of the biodiversity of natural systems.

Advantages associated with agricultural systems that mimic natural ecosystems
referred to are the reduction in risk of crop failure and the year-round yields, the
restoration and maintenance of ecosystem services such as nutrient cycling and
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fixation and water cycling, and the reduction in risks of invasions of pest and diseases.
Yet, as stated by Main (1999), the biodiversity required bringing about these positive
effects increases with each of the advantages mentioned above. Species diversity
contributes to a constancy of biomass production and the supply of ecosystem
services is in turn related to biodiversity.

Main (1999) further states that it is far easier to mimic specific ecosystem
processes than to try to duplicate all the complexity of nature when designing new
land use systems on the basis of natural-system models. Moreover, such complex land
use systems may be productive, pest resistant and conservative in nutrients, they are
most likely not without certain limitations. For example, can these systems provide
yields like those from modern agriculture or do we have to accept that they give lesser
but ecologically sustainable yields?

An important question, in order to achieve the said advantages associated with
the ecological and socio-economic services provided by agricultural ecosystems
mimicking the structural and functional complexity of nature, is: “How much agro-
biodiversity is enough?” What is enough biodiversity to reduce risk of crop failure
and to insure that incomes are more regular and support the costs of maintaining both
field and landscape-level ecosystem services? How much biodiversity is needed to
prevent invasions of pests, and diseases? Is there a single measure by which the
question of “enough” biodiversity can be assessed?

Home gardens as local species-rich agroecosystems

The home garden is one of the most widespread cropping systems in the tropics.
Conglomerations of home gardens in and around villages and towns can be
characterized as man-made forest patches, providing a variety of products for
subsistence and sale. Although few studies have been conducted on this type of land
use throughout the Philippines (Seminiano 1996), home gardening as practiced in
Southeast Asian countries elsewhere, or on other tropical continents, is described
rather extensively in the literature. Numerous terms have been used to denote these
practices: “home garden” (Soemarwoto 1975), “household garden” (Ninez 1987),
“village-forest garden” (Bompard et al. 1980), “compound farm” (Okigbo 1985), and
“kitchen garden” (Brierly 1985). Various forms of Indonesian home gardens dominate
in most of the writings on the topic so that the Javanese words “pekarangan” and
“talunkebun’ are often interchangeably with the word “home garden” (Michon et al.
1983; Fernandes & Nair 1986). Home gardens occupy 20 percent of the arable land
on Java (Jensen 1993).

Due to the complex structure of most home gardens and the mixture of trees
with other crops, they are often referred to as a type of agroforestry highly adapted to
the local natural conditions, being the closest mimic (in terms of structure and
function) of the natural forest yet attained. Home gardens are known because of their
remarkable characteristics described as the layered canopy configuration, the
compatible species admixture, the continuous production and saving for times when
there is no other source of income. Home gardens have been classified as having the
highest biodiversity and complexity among man-made agroecosystems (Swift &
Anderson 1994). Home gardens in Thailand are called “microcosms or imitations of
natural tropical forest ecosystems to serve daily subsistence” (Gajaseni & Gajaseni
1999). Milan (1997) even speaks of “rainforestation farming”, referring to a farming
system that resembles closely the structure of a natural Philippine rainforest
ecosystem.

Home gardens sometimes even provide 15 to 20 percent of the total fuel wood
requirement (Fernandes & Nair 1986). From a survey of forty households with home
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gardens in the Philippines, it was found that nearly all households could meet the
recommended daily requirement for vitamin A, vitamin C, iron and calcium. One in
four households could meet their protein and energy requirements, with the outputs
and resources of the home gardens (Fernandes & Nair 1986).

Scientists have long been convinced that high population densities and
agricultural intensification lead to crop specialization and a loss of diversity. Conelly
& Caiken (2000) concluded however that at least in the case of the Hamisi in Western
Kenya, intensification maintains or even increases agrodiversity. This is in accordance
with a remark of Fernandes & Nair (1986) that:

Almost all the home gardens have evolved over time under the influence of
resource constraints (population pressure and consequent reduction in
available land, capital and labor) or physical limitations (remoteness of the
area forcing the inhabitants to produce most of their basic needs by
themselves, lack of adequate market outlets compelling the farmers to produce
something of everything they can use, but not sell

The relevance of home gardening in the study area

In Northeast Luzon, population density is the lowest of the whole Philippines. Despite
this, the pressure on natural resources outside the protected areas is high enough to
cause severe environmental problems. To find alternatives for the use of the forest of
the Northern Sierra Madre Natural Park (NSMNP), better solutions must be found for
the development and use of the grassland zone. Migrants in search of fertile land have
increasingly occupied these grasslands. One of the few places where people, both
newly settled migrants and autochthon communities, spontaneously plant trees,
without interference of government and non-governmental organizations, are the
home gardens. Morris (1991) emphasizes the importance of valuing home-consumed
production in a way that corresponds to farmers’ preference. A well-developed home
garden can provide an extra source of income for direct use by the poorest families.
Agroforestry and home gardens, as a small type of agroforestry system, could be a
way of sustainable farming, adapted to the needs of the people, and might provide an
alternative for the smallholder’s use of the lowland rainforests in Northeast Luzon.

FROM NATURAL BIODIVERSITY TO AGROBIODIVERSITY; THE CASE OF
THE SIERRA MADRE FOOTHILLS AND LOWLANDS

Natural ecosystems

Northeast Luzon is characterized by a diversity of natural forest habitats as a result of
the complex geological history of the island. Habitat diversity in the Sierra Madre
Mountains and adjacent foothills is directly associated with both altitudinal
differences and the wide range of rock formations of varying age and composition on
which distinct species have established themselves over time.

Dipterocarp lowland rainforest is the most widespread natural forest type in
the region, both in recent and historic times, covering part of the mountainous upland,
the foothills and the lowland areas. The combination of dense stocking and very big
trees gives these forests, like elsewhere in Southeast Asia (Whitmore 1989), an
extremely high timber volume and hence high commercial value per hectare. This
partly explains why the forest is nowadays under high pressure. It has been seriously
threatened particularly by large-scale timber corporations who were allowed to extract
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an estimated 26 million m® of premium hardwood from natural forest stands between
1965 and 1990 (Van den Top 1998). Together with the forests in the southern part of
the Sierra Madre, the Northern Sierra Madre Mountain Region now comprises an
estimated 25 percent of the remaining old growth lowland evergreen rainforest in the
country (DENR & UNEP 1997; Van den Top 1998; Arafio & Persoon 1998). Other
natural forest types include ultra basic forest (generally described as forests
characterized by stunted trees of little commercial value on igneous rock with a silica
content of less than 45 percent), montane and mossy forest at greater altitude, and
coastal limestone, mangrove and beach forests. The mangrove forests cover about
5,500 ha in the whole Cagayan Valley (NEDA 1991) with an estimated 741 ha in the
NSMNP.

Agrobiodiversity at landscape level: Constraints and potentials

Although the climate in most parts of the region is typical for the tropical rain forest
zone, extensive areas of the Cagayan Valley are covered by grass vegetation instead
of forest. The grasslands cover an area amounting to 500,000 ha in Region 02. They
are part of the forest buffer zone and form a transition between the lowlands with
irrigated crop cultivation and the uplands with the Sierra Madre forests. Ranching is
the main land use and in addition cogon grass (Imperata cylindrica) is gathered, in
most cases on a part-time basis, and sold as cheap material for the roofing of houses
and other buildings or sheds.

The development of grasslands, particularly those predominated by cogon
grass, is mainly associated with increased human and livestock populations, land
shortage and more intensive land-use systems. It is assumed that the grasslands in
Northeast Luzon mainly occur on former forested land. In the Cagayan Valley, small-
scale forest clearance by means of slash-and-burn was already practiced before the
Spaniards arrived in the sixteenth century and promoted the spread of grasses where
fields were left for fallow. The persistence of grasslands during the last century is
mainly attributed to the combination of frequent grazing and regular burning. The
latter is conducted for a number of reasons, such as the growth of young shoots after
fire, an easier access to green forage and the production of optimal cogon grass for
roofing purposes, or is purely due to accidents (Masipiquena et al. 2000). The large-
scale logging by corporate timber companies during the last few decades mainly
resulted in forest degradation and not in complete clearance and grassland
development. Only an estimated 5 percent of the 750,000 ha of Sierra Madre forest in
the provinces of Isabela and Cagayan were converted into other land uses, including
grassland, between 1950 and 1990 (Van den Top 1998).

Constraints

There has been much uncertainty about the quality of the grassland resources. Various
studies refer to grasslands as idle, unproductive lands created by “overgrazing” and
“overexploitation”, or attribute the low production to the removal of the forest cover
and subsequent exposure of “nutrient-poor and acid soils only suitable for extensive
cattle raising” (Concepcion & Samar 1995). These ideas are supported by the overall
low survival rates of tree seedlings in reforestation projects discussed in a number of
studies (Pasicolan 1996).

A recent study of grassland soil and vegetation in Northeast Luzon (Snelder
2001a) revealed, however, that the soil nutrient status is more favorable compared to
grassland areas elsewhere in the humid tropics. The grassland mainly occurs on
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Miocene-Pliocene sedimentary rock and Plio-Pleistocene volcanic and fluvial
deposits. Whereas low soil organic matter content due to frequent burning is a region-
wide major constraint to the implementation of alternative land use, other constraints
mainly occur at a local level and pertain to soil physical, rather than soil chemical
properties, such as high erodibility, low available moisture content, limited soil depth,
stony surfaces, and irregular micro-topography. The proliferation of Imperata
cylindrica and Themeda triandra, both fire climax species, is the result of regular
burning and intensive grazing rather than low soil nutrient status.

The fact that grassland resources are generally perceived as poor can be
explained by placing resource quality in comparative perspective. The grasslands may
be inferior to the nearby species-rich forests with soils higher in organic matter but
they are superior to much grassland in humid tropical areas elsewhere. Furthermore,
the ways in which grassland resources are managed, utilized and developed not
always contribute to a more positive cognition, particularly among poor farmers. The
large-scale attempts to rehabilitate grasslands show little diversity and particularly
concentrate on the indiscriminate planting of one or two fast-growing timber species,
paying little attention to the variable soil conditions associated with the complex
geological substrate, physiography and history of local management (Snelder 2001b).
The main activities on former grassland include: (1) the cultivation of corn, banana
and irrigated rice in monocropping systems, and (2) the establishment of Gmelina
arborea plantations with locally rather limited success, due to drought and fire.

The grassland areas function more and more as a migratory sink, absorbing
landless and jobless families who migrated from densely populated lowland and
upland areas elsewhere in search of land to cultivate (Snelder 2001b). The extension
of cultivated fields and tree plantations into former grassland areas has particularly
increased since timber companies closed down in the late 1970s and the 1980s, and
again since the logging ban of 1992, when former laborers in the timber industry had
to turn to alternative sources of income, such as cash crop production. The landless
farmers resort to squatting of grassland areas, most of which are leased on a long-term
basis (for 25 years with possible extension of another 25 years) to absentee cattle
owners and ranchers. More efficient management of grassland has become
increasingly important in local government programs and forms a challenge for future
land use planners. The government plans to reduce the total area under grassland from
500,000 ha to about 180,000 ha to meet the region's anticipated agroindustrial land
requirements by the year 2020, with no specific reference to medium and small-scale
farming enterprises (DENR 1996). The remaining grassland will be converted into
well-managed and improved pastures to produce sufficient beef for the region’s
projected population in the near future.

Potentials

Although the grassland areas are commonly classified as marginal lands as explained
in the previous section, they are definitely suitable to a diversity of land use types.
This can be done by exploring landscape patterns that express local differences in
geomorphology, soil, hydrology and biodiversity. Land use systems can be developed
and adjusted to such patterns, taking into account the structural and functional
properties of (former) natural ecosystems.

For example, whereas tree-based agricultural systems, composed of a mixture
of tree, shrub and grain, root, or tuber crops, are most promising on the upper and
mid-sections of hill slopes, intensive crop cultivation can be practiced on the more
fertile lower sections (the foot slopes, local depressions and valley bottoms). The less
fertile and coarse-textured watersheds and plateau areas are most suitable to
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silvopastoral practices. Finally, various types of forest patches occur throughout the
landscape, within and across different types of geomorphological units including
slopes, watersheds and valley bottoms, as identified by Snelder (2001b). These forest
patches demand a distinct management approach. Diverse gallery forests along
streams demand a more conservative approach with a low level of exploitation and
need restoration where fragmented by disturbance to form the foundation for a
network of stable landscape elements. Isolated woody patches can be linked and
structured through enrichment planting and assisted natural regeneration, including
indigenous multi-purpose species, in such a way that they meet farmers’ specific
needs and form stable line elements across cultivated fields and grasslands,
contributing to soil erosion control. Naturally vegetated strips on cultivated fields
proved to be highly effective in soil conservation and are widely adopted as a low
labor and zero-cash alternative by farmers in Claveria, Mindanao, Philippines (Garrity
et al. 1999).

The conservation of forest patches within this landscape highly depends on the
perceived value of these patches for farmers and the possible integration of forest
patches into local farming systems. From a farmer’s perspective, these forests may
substantially increase in value if their function as reservoirs for natural enemies of
agricultural pests can be proven. As opposed to tree plantations, the management of
natural forest patches require low labor and cash investment whereas they provide
multiple products with flexible harvesting times, reduce risks and meet emergency
needs. Field observations suggest that the patches show greater resistance to fire than
newly established tree plantations. They will enlarge and extend themselves onto open
grassland if protected against frequent burning and grazing and form a network of
stable elements with a continuous supply of organic matter, retaining soil base
nutrients and fine earth particles, within an agriculturally diverse landscape. Likewise,
some forest patches conserve local populations of trees, contributing to the
conservation of biological diversity. They are potential “stepping stones” for seed
dispersal, both crucial functions for reforestation efforts. These and other ecological
services need, however, further investigation.

Adequate credit facilities and transfer of knowledge among farmers and from
farmers to NGOs are needed to encourage tree planting activities and forest
conservation. Reforestation programs directed at diversification of tree-planting
activities including small-scale farm forestry are considered most promising,
particularly among low-income groups.

A case study of village home gardens

Until now, little attention has been paid to the home garden systems in Northeast
Luzon. Although from the air, the villages can be seen as green, forest spots in the
grassland areas, the impression is that the home gardens in this region are not as well-
developed and highly productive as home gardens elsewhere in a comparable climate.
The question arises whether working towards well-developed home garden systems
could be one way to stimulate sustainable development in rural areas within the
region. These observations and questions triggered this study of home gardens in two
villages of Isabela Province. The study examines the status of the gardens and their
physical and structural appearance compared to those of the natural forest, in both a
remote village close to the forest and a more readily accessible village in the
lowlands. The assumption is that the home gardens in the remote village, rather than
those in the more accessible lowlands, will be more diverse, well structured and
aimed at self-sufficiency because of the absence of nearby market and shops. This
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study has been extended with fieldwork in 2002, the result of which will be published
elsewhere.

Methods

The case study was conducted in two villages situated in the moist agro-climatic zone
(annual rainfall ranges from 1500 to 2500 mm and a growing season of seven to
eights months), from March to July 2001. The villages Moldero, a few kilometers
North of Tumauini on the fertile plains of the Cagayan River, and Dy Abra, a few
kilometers East of Tumauini in the hilly grasslands close to the forest edge. In
Moldero, the main research site is sitio Pantalan located closest to, and at the lowest
banks of, the Cagayan River. Another site referred as “barrio”, located at the older,
more elevated and central part of Moldero is included for comparative purposes. In
Dy Abra, the main research site is referred to as “barrio”, including the central part of
the village surrounding the elementary school, and another site, sitio Pasto, located at
a ten to fifteen minutes walk away from the central part of the village, is also included
for comparative purposes.

The people in sitio Pantalan (sixty-six households), Moldero, are part of the
lowland ethnic group, the Ibanag. Most families are tenants cultivating one half to one
ha (average farm size is 0.90 ha) with corn and tobacco of which they have to give
one-third to the landowner. The residential lots have been turned over from the
landowner (haciendero) to the families through the Agrarian Reform Program but
families are still financed by the landowner. During the dry season, all types of
transport can reach to the village. To go to Tumauini, most people in sitio Pantalan
take a tricycle (PhP. 10 to 12 per person for a twenty minute ride). The farmland that
surrounds the village is well accessible by cart. During the rainy season the trails turn
into mud. The distance from the residential site to the farmland however does not
exceed 1 km. There is electricity in Moldero.

The people in Dy Abra (115 households) are part of the upland ethnic group,
the Tinguians. They are migrants from the province of Abra and arrived in Dy Abra in
the 1970s. Most families have an Integrated Social Forestry (ISF) plot with a
Certificate of Stewardship Contract (CSC). The latter is an agreement under which the
“owner” can use the land for a period of twenty-five years, after which the agreement
can be extended if the land is managed in a proper way. Beside this form of land
tenure, there are more agreements under the Department of Environment and Natural
Resources (DENR) or Department of Agrarian Reform (DAR). The total size of a
farm in Dy Abra is bigger than in sitio Pantalan in Moldero (1.75 ha). Moreover, most
families use a part of the forest for kaingin (shifting cultivation). The land tenure
situation in the residential site is unclear. It is not sure if the land is still owned by a
landowner or by the Bureau of Land or the Land Bank, being in the process of land
reform. The village of Dy Abra can be reached by jeepney (PhP. 15 per person, one
way) from the market in Tumauini. The travel takes about one hour (16 km) over a
gravel road. During the dry season the village is accessible by any four-wheel type of
vehicle. The village can however only be reached by crossing the Balasig creek,
which flows close to the village and which cannot be crossed by vehicles during times
of heavy rain. There is no electricity in Dy Abra.

A total of twenty households and heir respective home gardens in Pantalan and
sixteen in Dy Abra were selected at random using the barangay population lists. The
species composition and the vegetation structure of the home gardens were
investigated. Semi-structured interviews were conducted to obtain information about
the use of plants and the management and planting practices. Representative soil
profiles were described; topsoil (0 to 10 cm) was sampled (composite samples of five
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to six cores) and analyzed for organic matter content, available P and K and pH.
Methods for soil chemical analyses are described in Snelder (2000a).

Differences in pH-values were tested with a parametric test (one-way ANOVA
and T-test for two independent samples). Other soil data were not normally
distributed and the Kruskal-Wallis and Man-Witney U tests were used to test
differences between and within sites.

Home garden components and species composition

A home garden covers a residential lot with adjacent field planted by a family
composed of one, or sometimes two or three (parents and grown-up children),
households. Except for a few trees providing shade, the compound just around the
house is kept bare and serves as a playground and a place to relax. Some parts are
reserved for the processing of crops, handicraft and other activities. The houses are
made of concrete or bamboo with a galvanized or cogon grass roofs. In Moldero, the
kitchen is usually separated from the house. Racks of bamboo are placed on the
compound or in seasonally cultivated fields. They are used for drying tobacco that is
grown in fields outside the village. Farm products are stored in houses constructed on
poles. In Dy Abra, the houses are similar to those in Pantalan but the kitchen is
usually attached to the house. Aside from a house and a bare compound, the home
gardens in both villages contain one or more of the following components: water
pump, bath area, toilet, sheds for livestock, concrete platform for drying corn and rice,
fishpond, compost pit, fences, cultivated field, and orchard. The home gardens vary in
size, between 19 and 1800 m? in Moldero (average: 870 m2) and between 400 and
3750 m2 (average: 2442 m?) in Dy Abra.

A total of 312 plant species (of which 282 are identified) are found in the
home gardens of both villages. Common trees are paper tree (Gmelina arborea), alim
(Melanolepsis multiglandulosa), and fruit trees like mango (Mangifera indica),
coconut (Cocos nucifera), guava (Psidium guajava) and jackfruit (Artocarpus
heterophyllus). Favorite crops are taro (Colocasia esculenta), sweet potato (Ipomea
batata), many kinds of beans, bitter gourd (Momordica charantia), and bottle gourd
(Lagenaria siceraria), squash (Cucurbita maxima), okra (Abermoschus esculentus),
hot pepper (Capsicum frutescens), and eggplant (Solanum melongena). In every home
garden common ornamental plants can be found. Cans planted with spices and
seedlings are common in Moldero, but are seldom found in Dy Abra. In Dy Abra
small rice paddies can be found near the residential site. Hedgerows made from
pruned tawwa-tawwa (Jathropha curcas) and cassava (Manihot esculenta) are more
common in Moldero. Natural species range from trees to a large variety of weeds.
Especially in Dy Abra weeds and grasses form an important component of the home
garden. Most home gardens are characterized by the presence of two or more
vegetation layers or canopy strata, the lowest one composed of vegetables, ornamental
plants, grasses and medicinal herbal plants and the highest one of tall fruit and timber
trees. The number of species per canopy stratum, grouped according to local use, in
the home gardens of Moldero and Dy Abra are presented in Table 1.
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Table 1: Number of species for each canopy stratum A, B, C, D, E and F, grouped according to the

main local use in the homegardens in Moldero and Dy Abra, Isabela province, Philippines.

Local use Vegetation stratum
A B C D E F
Tall trees Trees Shrubs Climbing Herbs Plants
>5m <S5m 0.5-1.5m Vines < 50cm In pots
Fruits 3 26 2 1
Vegetables 3 2 12 15 3
Root crops 2 7
Timber/fuel 2 12 7
Ornamental 5 12 | 33 7
plants
Herbal medicine 1 5 4 1 12
Other 1 13 11 11 49
Grass 23
Total 6 61 41 24 140 10

In Moldero, the first canopy stratum of the home gardens is predominated by
mango, jackfruit, paper tree and coconut. More species can be found in the second
stratum, including banana (Musa spp.), horseradish (Moringa oleifera), guava, and
also the younger trees of the first canopy stratum. The third stratum is composed of
hedgerow species like pruned tawwa-tawwa, madre de cacao (Glidricidia sepium)
and alim, but also of crops like hot pepper and several ornamental shrubs. The fourth
stratum consists mainly of climbing vegetables like beans, gourds, squash and
alugbati (Basella alba). Vegetables and weeds form the lowest vegetation stratum.
Overlap between the different strata is often limited to a small part in the back of the
home garden where trees and shrubs form a natural boundary. Few farmers grow
cassava, pineapple or taro under the trees. Because the main function of the trees is to
provide shade, the area underneath is not planted with other crops. Horseradish is an
exception because the crown of this tree does not provide much shade. The most
important activity underneath the trees is the processing of tobacco, and it is a resting
place for people and cows. The majority of the vegetables is grown in direct sunlight
on clearly marked fields. During the rainy season the appearance of the home gardens
is very different, as the activities around the drying of tobacco make place for
growing of vegetables, especially the leafy vegetables like pechay (Brassica
chinensis) and mustard (Brassica juncea). Every little spot that receives enough
sunlight is somehow used for vegetable growing and new horseradish trees are
planted.

Most people grow vegetables in their garden for home consumption. However,
the surplus of harvest is sold, shared or bartered with neighbors. Only few people are
selling products in the market. Chickens and pigs are raised for consumption during
special occasions and for selling during times of shortage. Livestock is being sold if
medicine has to be bought.

The staple food of the households in Moldero consists of corn and rice. Meat,
fish and eggs are only consumed once a week or on special occasions if money is
available. Home garden products do form an important supplement to the diet as the
farmland is mostly used for the monocropping of cash crops (mainly corn and
tobacco) and rarely for subsistence crops. The home garden supplies green leaves like
horseradish, amaranth (Amaranthus viridus and Amaranthus spinoza) and leaves of
vegetables like bitter gourd and sweet potato, flowers of squash and himbabao
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(Brouzonettia luzonica), which are typical species that can be used throughout the
year and which are often bartered with neighbors. It forms a good source of vitamins
(Villareal et al. 1993; PCARRD 1988). Eggplant is a crop that is a favorite, probably
because it can be harvested every three days during a long period. It is also the species
that is most commonly planted to provide some cash income. The combination of fruit
trees that is found in the village provides fruits throughout the year, with a peak in the
dry season. The amount of fruits harvested supplements the diet, but is not enough for
selling. Firewood is mainly collected from wood washed ashore on the riverbank. In
times of heavy rain this source is enough to provide firewood for the whole village.
Some people are hauling wood from villages close to the forest edge (among others
Balasig and Masipig) by using cow and cart. In the village itself trees are pruned for
firewood and fallen branches are collected. Stems of tobacco and corn and dried cobs
of corn are also used for fuel.

In Dy Abra, the residential lots are rather large compared to Moldero (2442 m’
on average), but often only a small part of the space is actually used for crop,
firewood and timber production. Houses are built close to the road and in the back
there is mostly a transition from home garden to pasture or sometimes a small rice
field. The taps for water are next to the road. The area around the house can
sometimes be distinguished by a clear change in vegetation or there is a row of trees
or a fence that separates it from the rest of the home lot. During the research period in
2001 (and also during the research period in 2002), grass and herbal weeds covered an
important part of the space around the houses. Trees are mostly planted at boundaries
and some are planted close to the house for shade. Where trees (predominantly paper
tree) are planted, the ground underneath is bare or covered with a short grass or herb
layer. Many trees, however, show stunted growth. The free roaming goats often
destroy newly planted seedlings.

The most important function of the home gardens in Dy Abra is the function
as source of fodder for goats and carabaos. It is however remarkable how much of the
weeds in the gardens have a medicinal value. Also wild species like amaranth and
bush okra can be harvested for food, not requiring any inputs. The consumption of
these species is more popular in the rainy season when the shoots are soft. Favorite
vegetables are string beans, taro and squash, but instead of cultivating their home lot,
people have chosen to plant these vegetables in their farm. Compared to Moldero,
more products for home consumption are gathered from sites outside the village home
gardens. Firewood, especially ipil ipil (Leucena leucocephala), arosip (Antidesma
pentandra) and guava, is collected from a nearby river and from the forest patches on
farmland and in grassland. Many people are using gas for cooking besides the use of
firewood. Other products, gathered for home consumption from nearby forest patches,
include palm hart (Oncosperma tigillarium), young fern leaves (Athyrium
esculentum), wild pigs, jungle fowl, small crabs, fish, and shrimps.

On the whole, the home gardens in Dy Abra look little developed. Families do
grow vegetables like taro, hot pepper and squash in a small field close to the house,
but they form a minority. A border with common ornamental plants can be found in
almost every garden.

Soil properties

In Moldero, which is located on flood plain deposits, the soil (Fluvisols) consists up to
about 80 cm depth of dull yellowish brown (10 YR 4/3) sandy loam to sandy clay.
From 80 cm depth brown (10 YR 4/4)) loamy sand is found. Due to wet conditions
during times of flooding, gley features (grey-coloured mottles in soil associated with
oxidation-reduction processes) can be seen from about 28 cm down to 80 cm and
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residues of charcoal, originating from clearing and burning in the past, have been
spread throughout the profile up to the loamy sand. After flooding, which occurs
virtually every year, it takes three days before the soil surface is dry again and people
wait for one week before they will plough again.

Dy Abra is located on a flat, terrace-like landscape unit (with characteristics
similar to the Ferric Luvisols or Ferric Tropaqualfs in the palaeo-terraces described
by Snelder 2000b) that is covered by tuffaceous sediment. The topsoil layers consist
of dull yellowish brown to dark brown sandy clay loam to sandy clay. Under this
layer, a layer of iron excretions and gravel can be found. At places where the topsoil
is removed this concrete layer is exposed at the surface. In general the depth where it
can be found varied from zero up to one meter. Underneath, bright yellowish brown
clay is found on which water stagnates. This causes the gley features in the layer
covering the clay and the concretions on the interface between sandy clay loam and
clay.

Table 2 shows the average values of the soil properties of topsoil in home
gardens and farmland (the latter are located outside the village and included for
comparative purposes). The pH-values are higher in Moldero compared to Dy Abra.
The organic matter content of the soil in general higher in Dy Abra than in Moldero.
P-concentrations are remarkable high in the home gardens in Moldero, and K-
concentrations are higher in Moldero compared to Dy Abra. Yet one should keep in
mind that these values are affected by chemical fertilization. A number of the
vegetable home gardens are fertilized with N-P-K, as confirmed by 46 percent of the
respondents in Moldero and 20 percent of the respondents on Dy Abra. In general the
pH values are neutral to weakly acid, the organic matter content is low (Metsons
rating), and the soil is adequate to rich in extractable K and available P (based on
interpretation given by Landon (1991) for Central African soils).
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Table 2: Chemical properties of topsoil (0 to 10 cm) in homegardens and in the surrounding farm land
in Moldero and Dy Abra, Isabela province, Philippines. Subsets a, b and c differ significantly.

Site pH oM Available Extract.
P K
(H20) % (mg/kg) (mg/kg)

Homegardens
Moldero, sitio Pantalan 6.3° 26° 93° 410°
(n=32) 0.22 0.66 14.6 98.4
Moldero, purok 1 69°¢ 33° 89 ° 457°
(n=4) 0.17 0.66 21.0 53.1
Dy Abra, barrio 6.1° 3.4° 30° 189 *
(n=16) 0.44 0.78 28.4 116.6
Dy Abra, sitio Pasto 5.8 4.2°¢ 15 318 ¢
(n=4) 0.27 0.27 14.9 124.1

IFarm land
Moldero 6.3° 2.4% 35° 225°
(n=5) 0.08 0.48 6.9 107.5
Dy Abra 6.4 3.5° 5° 187°
(n=2) 0.35 0.00 2.8 159.1
Dy Abra, sitio Masan 6.8 3.5 7 145
(n=1)

A high P-concentration in the vegetable gardens in Dy Abra suggests that the
management practices have a positive effect on the available P-concentration in the
home garden. Sample sizes have however been too small to find a significant effect.
None of the soil properties that were analyzed showed a significant difference
between the various places that were sampled within a home garden.

Planting systems and soil management

In Moldero, after the tobacco harvest from the fields outside the village, the sight of
the village changes dramatically. Bamboo drying racks are stored or turned into racks
for the growing of climbing vegetables. Wherever there is enough space, people
plough the garden and plant vegetables in straight lines. Plots up to 8 m’ can be
cultivated with animal traction, else a bolo is used to prepare the soil for planting.
Large seeds are sown directly; smaller seeds (for example seeds of eggplant, tomato,
pechay, and hot pepper) are first sown in cans and later transplanted to the garden.
Seeds are bought on the market. Seeds stored from the last cropping season are often
not available. Remarkable is that all the ornamental plants are propagated by stem or
leave cutting. In this way plant material is spreading through the village. Crops that
are propagated a-sexually are among others horseradish (stem cutting), sweet potato
(stem and leaves) and taro. These are at the same time the most typical species that
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can be found in every garden. Horseradish is planted every year because it is very
susceptible to flooding.

The waste of every day sweeping around the house, from the kitchen and
weeds from the garden are dried and burned in a compost pit in the back of the garden
or just outside the residential site. The compost is perceived as waste that should be
removed. The ashes are sometimes mixed with soil and used for the propagation of
seedlings. Cow manure is incorporated in the vegetable garden during plowing.
Chicken dung and manure of the pigs are not actively used, but as the animals stay in
the home garden most of the time, they provide an important input of nutrients. Cows
graze along the trails in the farmland and when staying in the residential site they are
fed with weeds and corn residues, which are collected in the farmland. Chickens are
fed with rice bran and corn. During the night they are put in a shed against animal
attack and theft. Pigs are mostly fed with B-meg feeds and rice bran, but also products
from the home garden are used, like the leaves of the sweet potato (camote tops) and
all parts of the taro species that are not eaten by humans. Other nutrient inputs are
inorganic fertilizers (ammonium sulphate, potassium, triple 14 NPK, and urea), which
are often remaining surpluses of the farms. A source of nutrients that must be
mentioned is the human faeces. Every family has a comfort room consisting of a hole
of approximately 3 m depth, which is reached by the roots of trees.

In times with little or no rain people water their plants in the morning and late
afternoon. After planting, seedlings are protected against the heat of the sun by
covering them with a banana sheet. Weeding is done with a bolo, or weeds are
uprooted by hand, and trees are regularly pruned for light. Pests are usually controlled
with the help of chemical pesticides (Lanate 40SP, Desis-R, Tamaron, Novacron,
Cymbush, and Karate). Especially eggplant, which is one of the favorite crops in the
home garden, is susceptible to pests. Fruits like guava and sweetsop (Anonna
squamosa) are sometimes covered in plastic to protect them against insect attack.
Sometimes people use ashes to control insect attacks. Fences are indispensable to
keep the animals away from the plants. People use mainly bamboo for fences inside
the village. Other materials used are branches and leaves of coconut. At the
boundaries living poles and trees are forming a rail off.

Work in the home garden comes after the work on the farms outside the
village. Both the farm and the home garden are managed without fixed gender-
determined tasks, except for plowing and other activities where animal traction is
used. Men and the elder sons of the family perform these activities. The preparation of
a home garden when the planting season starts takes on average one day, but cleaning
the surroundings of the house is a daily activity.

In Dy Abra, before planting vegetables, the weeds are cut and burned and then
the soil is ploughed with a carabao. Large seeds are directly sown, whereas only few
people mention that they first make a seedbed before transplanting the seedlings in the
garden. Seeds are bought from the market or collected and borrowed from neighbors.
Plants are watered in the morning and in the evening if there is no rain. During
cropping the weeds are pulled and all waste material is burned. People use inorganic
fertilizer and chemical pesticides in combination with organic materials. Carabaos
and goats stay in the garden at night, but more often they are brought to a pasture
area. Fodder is never collected to feed the animals in the residential site. Breeding of
livestock is both in Moldero and Dy Abra done within the village. Ashes from waste
material are ploughed into the soil. Some people use ashes to control insect attacks.
During the dry season there are almost no crops left to be watered. During this time,
the only individuals who are managing the garden are the goats who keep the grass
short. Fences are not enough to keep the goats out of the garden. Live fences as made
in Moldero are seldom found.
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Constraints

In Table 3 a summery is given of the problems in home garden production mentioned
by the respondents. Soil related problems can especially be found in Dy Abra. The
stunted growth of trees and vegetables is probably an effect of the lack of nutrients
and the concrete layer in the soil. As the common remedy practiced against a poor soil
is the application of chemical fertilizer, people link this problem with the lack of
money for inputs. In Moldero opinions are contradicting. Some people say the soil in
the residential site is very fertile and there is no fertilizer needed for home garden
production.

Table 3: Constraints in home garden production mentioned by respondents in Moldero and Dy Abra,
Isabela province, Philippines

Sites Moldero Dy Abra

Purok 1 | Pantalan

Soil-related problems

Stoniness X
Lack of soil fertility X X
Acid soil X

Climate-related problems

Flood X X

Drought X X
Rain destroying flowers of mango X X X
[Vegetables destroyed by heavy rain X
Biological problems

Pests X X X
Stunted growth X
(Weeds X X X

Socio-economical problems

Small area X

INo material for fencing X

ILack of seeds and seedlings X X
Lack of animal traction X

Lack of time X
|Astray animals X X

Climate related problems seem to be a constraint in all of the three research
sites listed in Table 3. Flooding is especially affecting sitio Pantalan in Moldero
where the residential site is flooded three times on average every year. Vegetables,
horseradish and all planting material are destroyed and people have to start over
again. At the Northwest site of the village erosion features can be seen at places where
the village is not bordered with vegetation (especially bamboo). The yearly flooding
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as well as the lack of space might be the reason that in sitio Pantalan the home
gardens are less tree-rich than in the rest of Moldero. However, people in Pantalan
would, if they had more space, rather grow more vegetables for cash income than
plant more trees. The drought during the dry season from March up to May makes the
crop production in home gardens bound to the rainy season and continuous cropping
is bound to the few shady places at the borders. In Moldero, people were watering
their plants in the morning and the evening, but in Dy Abra it seems that people have
given up the struggle with both the drought in summer and the goats during the rest of
the year.

The respondents also link the problem of pests to the lack of money, just as
poor soil, because an attack of pest is usually treated with chemical pesticides to be
bought on the market. The same is the case with the lack of material for fencing. In
sitio Pantalan, astray animals destroy newly planted crops, root crops and leafy
vegetables. Particularly chicken and piglets cause much damage during daytime. In
Dy Abra, goats form the biggest threat to the home garden production. Some people
move their vegetables for home production to their farm to avoid damage by goats
roaming around in the residential site. Others prefer to plant the vegetables in their
home garden because it is close to the house where they can keep an eye on it.

If time is lacking people concentrate first on their farms. In Dy Abra the struggle with
drought, weeds, and a poor soil seems too much time consuming to invest more in the
home garden.

The lack of seeds mentioned is partly caused by the problem of floods
destroying the planting material, but people seem also very much to rely on other
people and agencies. In the past they availed the seeds for free. The barangay captain
of Dy Abra states that the people are simply used to buy vegetables.
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DISCUSSION

The home gardens in this study vary in terms of species composition and physical
appearance. Yet they show similarity in garden components, management and
planting systems, including the presence of a bare compound around the house,
pasture for livestock, small-scale animal husbandry, seasonal vegetable growing,
multi-storeyed cropping, fruit tree and multipurpose tree growing, and ornamental
plants in hedgerows and pots.

Stating that the Isabela home garden conglomeration is one of the five types of
forest patches in the area (Snelder 2001a) is mainly true when looking at it from a
distance: the sight of the villages, both from the air and on the ground, is that of a
small forest when approaching it. When entering the village, however, several
differences can be observed, particularly in vegetation structure and spatial
arrangement of plants. Not all of the five vegetation strata defined in this study, which
are supposed to be present in a natural forest patch (except for the plants in pots), are
present in the home gardens. Whenever the trees form the dominant stratum, the other
strata are often missing because the space underneath the trees is used as working
place or as resting-place for cattle. Weeds and litter is removed for cleanness of the
surroundings, large portions of the home gardens are kept bare to use as working
place and vegetable growing is practiced in open sunlight. From a quick comparison
with the species found in a natural or logged over forest (Simons 1994), not one of the
tree species found in the natural forest was found in the home gardens. The species in
the home garden can be characterized as both useful and common, but most of them
are not native to the area. Likewise, the species density in home gardens is lower than
in forest patches.

The total number of 312 plant species in this home garden study is comparable
to the 235 useful plant species identified in home gardens of West Java, Indonesia
(Kass et al. 1999). Against expectations the home gardens in the remote village of Dy
Abra are of low species diversity and much less developed than the more accessible
home gardens in Moldero (surprisingly, also farmers in Moldero characterize their
village as “remote” and “far away from the market”). Whereas Dy Abra is situated
close to the forest edge, the natural species in the home gardens seem to fit more in
grassland vegetation than in a forest patch. Although the home gardens are low in
crop diversity and output, it does not necessarily imply that all households in Dy Abra
fail to be self-sufficient. Besides the availability of farms, outside the village, where
food crops for home consumption are grown, the forest is near and also provides food
and valuable forest products (timber, rattan). However most respondents, in both Dy
Abra and Moldero, partly depend on market products and neighbors, who sell and
exchange crops, to complement their diet with vegetables and fruits.

Some informants attribute the absence of diverse gardens in Dy Abra to the
fact that home gardening is not a traditional practice for the majority of the people
who belong to the Tinguians tribe. Yet they were stimulated to establish home
gardens by various institutions and programs in the recent past, such as, the DENR
with their Bio Intensive Gardening program, the Sierra Madre Greeners Association,
and Plan Philippines. Efforts of some households failed because of the locally poor
soil chemical and physical properties and the recurrent crop damage caused by the
goats distributed by one of the programs.

Along the creeks in Dy Abra and in the Northwest boundary of sitio Pantalan
in Moldero, forest vegetation is left intact to evade soil erosion. These parts are
managed in an extensive manner and only few products are used. They could be
characterized as small gallery forests.

Some of the small gallery forests along the creeks in the farmland surrounding
Dy Abra, can be characterized as a man-made forest patch. The composition of useful
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species in a more or less natural arrangement reminds to the term “rainforestation”
introduced by Milan (1997), which describes the transition from a natural forest to a
man-made forest. Unlike its small size and moderate distance to the home
compounds, these patches are suited to provide several products for home use.

Concluding, the majority of the home gardens in this study are vegetable-
based rather than tree-based systems. They have a strong seasonal production
component and form rather a small copy of the farmland surrounding the village than
a self-sustaining system. Unlike the multi-storied home gardens in Indonesia
described by Michon (1983), the tree-rich components form fragmented little spots
surrounding the home yard or the seasonal vegetable garden. Rather than having an
important ecological value, the home gardens under study seem to address more the
need for supplementing the diet of the household. It does not serve as a source of
forest products, providing an alternative to extracting such products from natural
forest (patches).

Yet, a recent study showed that the potential of a home garden as a self-
sustaining production system is definitely present. In a number of home gardens in the
older part of Moldero, the vegetation structure resembles more the characteristics of a
natural forest with a multi-story canopy, several tree seedlings in the under storey and
a high species diversity. Most of these households feed themselves with products
from their garden and are not dependent on vegetables and fruit from the market.
Unlike “old” Moldero, sitio Pantalan (where most home gardens in this study are
located) is mainly composed of low-income farmers who work as tenants and hired
laborers and own no or little land for the cultivation of perennial food crops. Other
factors such as land tenure, availability of cultivable land, off-farm income, and
traditional knowledge and practices clearly also play a role in the size, type and
composition of home gardens. At present, the research is being extended to address
these factors and including more sites that differ in biophysical and social
environment.

ACKNOWLEDGEMENTS

This research has been conducted within the framework of the Cagayan Valley
Program on Environment and Development (CVPED), a partnership institution of the
College of Forestry and Environmental Management (Isabela State University,
Philippines) and the Center of Environmental Science (Leiden University,
Netherlands). For additional financial support, we would like to thank the Netherlands
Foundation for the Advancement of Tropical Research (WOTRO). We are indebted to
the Soil Laboratory of the Department of Agriculture, Tuguegarao, and the Bureau of
Soils and Water Management, Manila, for their assistance in the soil analysis. This
study would not have been possible without the support of the CVPED staff, and in
particular Arnold Macadangdang, Mercedes Masipiquefia, Jan van der Ploeg, and
Andres Masipiquefia.

REFERENCES

Arafio, R.R. & G.A Persoon. 1997. Action research for community based resource
management and development: The case of the Northern Sierra Madre Natural Park
conservation project, Northeastern Philippines. In Seminar proceedings 1998,
research in tropical rain forests: Its challenges for the future. The Tropenbos
Foundation, Wageningen

190



Bompard, J., C. Ducatillion, P. Hecketsweiler, & G. Michon. 1980. A traditional
agricultural system: Village-forest gardens in West Java. DEA report Terrestrial
Ecology, University of Montpellier, Montpellier.

Brierley, J.S. 1985. West Indian kitchen gardens: A historical perspective with current
insights. In Food and Nutrition Bulletin, Vol. 7, No. 3. United Nations University,
Tokyo.

Concepcion, R.N. & E.D. Samar. 1995. Grasslands: Development attributes,
limitations and potentials. In Strengthening Research and Development for
Sustainable Management of Grasslands edited by C.G. Umali, M.V.A. Bravo & A.B.
Exconde. Proceedings of the First National Grassland Congress of the Philippines.
ERDB, College, Laguna.

Conelly, W.T. & M.S. Chaiken. 2000. Intensive farming, agrodiversity and food
security under conditions of extreme population pressure in Western Kenya. In
Human Ecology, Vol.28, No.1.

DENR 1996. Proposed regional framework plan and policy recommendations for the
sustainable management and utilization of pasture resources and herd development in
Region 02. Special Study Report No. 30. Regional DENR Office, Tuguegarao.

DENR & UNEP 1997. Philippine biodiversity: An assessment and action plan.
Bookmark, Makati City.

Ewel, J.J. 1999. Natural systems as models for the design of sustainable systems of
land use. In Agroforestry Systems 21.

FAO 2002. Special program for food security. http://[www.fao.org/spfs.

Fernandes, E.C.M. & P.K.R. Nair. 1986. An evaluation of the structure and functions
of tropical homegardens. In Agricultural Systems. Vol. 21, No. 4.

Gajaseni, J. & N. Gajaseni. 1999. Ecological rationalities of the traditional
homegarden system in the Chao Phraya Basin, Thailand. In Agroforestry Systems 46.

Garrity, D.P., M. Stark, & A. Mercado. 1999. Natural vegetative strip technology: A
‘no cost’ paradigm that may help transform tropical smallholder conservation. Paper
presented at the 1** Asia-Pacific Conference and Exhibition on Ground and Water
Bioengineering for Erosion Control and Slope Stabilisation. 19 to 21 April 1999,
Manila.

Jensen, M. 1993. Soil conditions, vegetation structure and biomass of a Javanese
home garden. In Agroforestry Systems 24.

Kass, D.C.L., H.D. Thurston & K. Schlather. 1999. Sustainable mulch-based cropping
systems with trees. In Agroforestry in Sustainable Agricultural Systems edited by L.E.
Buck, J.P. Lassoie & E.C.M. Fernandes. Lewis Publishers, CRC Press, Boca Raton.

Landon, J.R. 1991. Booker tropical soil manual; A handbook for soil survey and

agricultural land evaluation in the Tropics and Subtropics. Booker Agriculture
International Limited.

191



Main, A.R. 1999. How much biodiversity is enough? In Agroforestry Systems, 45.

Masipiquefia, A.B., G.A. Persoon & D.J. Snelder. 2000. The use of fire in Northeastern
Luzon (Philippines): Conflicting views of local people, scientists and government
officials. In Indigenous environmental knowledge and its transformations edited by R.
Allen, P. Harkes & A. Bicker. Harwood Academic Publishers, Canterbury.

Michon, G., J. Bompard, P. Hecketsweiler & C. Ducatillion. 1983. Tropical forest
architectural analysis as applied to agroforests in the humid Tropics: The example of
traditional village-agroforests in West Java. In Agroforestry Systems 18.

Milan, P.P. 1997. Strategy for community involvement in rainforestation farming. In
Proceedings International Conference on Reforestation with Philippine Species for
Biodiversity Protection and Economic Progress, March 3-6 1997, Manila.

Morris, J. 1991. Extension alternatives in Tropical Africa. Overseas Development
Institute, London.

NEDA 1991. Regional physical framework plan, Cagayan Valley. Tuguegarao,
Cagayan. National Economic Development Authority. Tuguegarao.

Ninez, V. 1987. Household gardens: theoretical and policy considerations. In
Agricultural Systems. Vol. 23, No.3.

Okigbo, B.N. 1985. Home gardens in Tropical Africa. Paper presented at the
International Conference on Home gardens. December 1985. Bandung.

Pasicolan, P.N. 1996. Tree growing on different grounds. An analysis of local
participation in contract reforestation in the Philippines. PhD dissertation, Leiden
University, Leiden.

PCARRD 1988. Homegardening in the Philippines. Book series no. 69/1988.
Philippine Council for Agriculture, Forestry and Natural Resources Research and
Development. Los Bafios.

Seminiano, S.C. 1996. Food security status of Households in Laguna, Philippines.
SEAMEQO/SEARCA, Los Bafos.

Simons, H. 1994. The environmental impact of forest utilization in the Antagan
watershed, Tumauini, Philippines. Environment and Development Report, CML,
Leiden.

Snelder, D.J. 2001a. Soil properties of Imperata grassland and prospects for tree-
based farming systems in Northeast Luzon, Philippines. In Agroforestry systems 52.

Snelder, D.J. 2001b. Forest patches in Imperata grassland and prospects for their
preservation under agricultural intensification in Northeast Luzon, The Philippines.
Agroforestry systems 52.

Soemarwoto, O. 1975. The Javanese home garden as an integrated agroecosystem.
Science for a better environment. Proceedings of the International Congress of HESC,
Kyoto.

192



Van den Top, G. M. 1998. The Social Dynamics of Deforestation in the Sierra Madre,
Philippines. PhD dissertation, Leiden University, Leiden.

Van Noordwijk, M. & C.K. Ong. 1999. Can the ecosystem mimic hypothesis be
applied to farms in African savannahs? In Agroforestry Systems 45.

Villareal, R.L., S. Shanmugasundaran & M.L. Chadha 1993. A primer on Vegetable
Gardening. Asian Vegetable Research and Development Centre, Shanhua, Tainan.

Whitmore, T.C. 1989. Southeast Asian tropical forests. In Tropical rain forest

ecosystems edited by H. Lieth & M.J.A. Werger. E cosystems of the World 14B.
Elsevier, Amsterdam.

193



CHAPTER SIXTEEN

INDIGENOUS PEOPLES AND TROPICAL RAINFOREST MANAGEMENT;
GLOBAL DISCOURSES, LOCAL DILEMMAS

Gerard Persoon, Tessa Minter & Perla Visorro
ABSTRACT

In the context of co-management of tropical rainforests, a relatively recent and
powerful development is that of indigenous peoples’ rights. This paper provides a
comparative discussion of the developments taking place at both the international and
national policy levels regarding indigenous peoples’ role and status within tropical
rainforest management as well as on the local dilemmas this global discourse raises.
The granting of rights to indigenous peoples in all kinds of fields currently receives a
lot of attention at both local and supra-local policy levels. Examples of forums that
discuss these issues at the international level are the Convention on Biological
Diversity (CBD), the United Nations (UN) and the International Labor Organization
(ILO). In addition, multilateral organizations such as the World Bank (WB) and the
Asian Development Bank (ADB) have over the past years come up with specific
guidelines regarding indigenous peoples. At the national level, discussions take place
on whether or not indigenous peoples are to be included in state legislation and
policies. Some countries, like the Philippines and Colombia, are trendsetters within
this debate, while others, like Indonesia and Cameroon, are more hesitant. Lastly, the
“indigenous peoples world” itself is becoming ever more organized and
interconnected, thereby constituting a strong lobby for indigenous rights with a
considerable impact on policy makers at all levels. This paper will first provide a brief
discussion on the changing role and status of indigenous peoples in tropical rainforest
management. In addition, it will list and discuss in more detail the most important
issues that are at stake in the international forums and multilateral policy guidelines.
From the international arena, the focus will then shift to the national level by
comparing Philippine policies on indigenous peoples and forest conservation with
those of Indonesia, Malaysia and Vietnam. Finally, this paper will stimulate a
discussion on how the global discourse relates to the local realities of the Sierra
Madre Mountain Range by raising a number of both practical and ethical dilemmas.

INTRODUCTION

In Asia, as elsewhere, most natural resources were formally either locally owned and
exploited, or they enjoyed some form of open access regime with no clear form of
ownership or management. In the course of history, however, these natural resources
were appropriated from local communities by colonial governments.

In general, colonial states claimed jurisdiction over all uncultivated lands, as
well as the seashores and the open seas. They did so far as in excess of what their
administrative staff could manage and in practice many of these resources
consequently became open access resources at the frontiers of colonial society. Some
areas were declared protected, either for nature conservation or as forest reserves for
hydrological or other purposes. Rights of local communities were limited to land
showing clear signs of human cultivation (Lynch & Talbott 1995; Ghee & Valencia
1990).

Following national independence, most governments did not change this
system of state-owned resources. Indeed, they reinforced it with new legislation, often
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based on the colonial legal system. In most cases, they also incorporated the national
park ideology, as developed in the United States towards the end of the nineteenth
century (Lynch & Talbott 1995: 100).

The practical implications of this state ownership of generally poor managed
resources increased tremendously as a result of unexpected technological innovations
in the 1960s and 1970s. As new, more powerful equipment became available, the
frontiers of resource exploitation could be pushed ever further. In combination with
causes such as inadequate government staffing, poor legislation and law enforcement,
this has lead to severe erosion and breakdown of local resource management systems.

Following several decades of state and centralized forms of resource
management, the condition of the environment in many Asian countries is alarming.
Forests have been depleted, fishing grounds overexploited or even destroyed, and
much biodiversity has been lost in this process, in terms of both quantity and quality.
Moreover, there is a widespread feeling that centralized forms of management have
also done major injustices to local communities who have been deprived of their basic
resources (Asquith & Kalland 1997).

Over the past decades, a loosely woven transnational movement has emerged,
consisting of environmental organizations and NGOs working together with local
groups, national governments and transnational donor agencies to build and extend
new forms of environmental management. One of the most significant developments
has been the broad promotion of co-management programs, policies and projects. Co-
management is usually defined as “the sharing of power, responsibilities and benefits
with respect to the management of natural resources (including their exploitation and
conservation) among governments and individual or collective users.”

In Asia, co-management has become far more than an abstract idea.
Community boundaries are being mapped and across the continent many experiments
in local resource management are in progress. As one of the pioneers in this
movement, the Philippines embarked on a completely new era of resource
management when it adopted the NIPAS law in 1992. As this conference has once
more shown, the Sierra Madre provides a vivid example of how new directions in
forest management materialize in the real world.

This broad reorientation of management styles has come about largely through
an interplay of factors. On the one hand, it is a result of the limited success of top-
down conservation projects and the continuing deterioration of environmental
conditions in many countries in the region. On the other hand, the trend is also
inspired by democratization processes and feelings of injustice done to local people in
the past. In many of the countries currently undergoing decentralization, granting
rights to local communities and indigenous peoples is part of social reform and
political agendas. Local NGOs have played an important role in influencing policy
agenda’s on this issue and have been successful in gaining political support for their
struggles. A number of widely published incidents have triggered this process.

First, the discourse on indigenous peoples has been heavily influenced by the
case of the Penan people obstructing logging operations in Sarawak. The Swiss Bruno
Manser reported from the interior of Sarawak about the struggle of the Penan with the
logging companies and the authorities. Numerous other organizations started to pay
attention to this issue and even in national parliaments in many western countries
questions were asked about the Malaysian timber trade and its consequences for the
local population. In retrospect, it is clear that the Penan resistance to logging was the
start of much wider campaigns for recognition of indigenous peoples’ rights and for
inclusion of these rights in criteria for sustainable forest management and certification
of timber for the international market. As section we will see below, this attitude may
have been bigger outside Malaysia than in the country itself, as Malaysia is still
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persistent in its attitude towards many of the issues raised at the international forums
(Persoon 2000).

The Philippine popular protest against the Chico dam provides a second
incident that has mobilized wide support for the struggle for indigen