management practices, validating their performance, identifying technological refinements,
and elucidating under what conditions they are an appropriate response to swidden
intensification pressures (ICRAF, 1996). The Tithonia work will link with global efforts to
mitigate the impacts of deteriorating swidden systems drawing on methodologies developed
by the Alternatives to Slash and Burn (ASB) Program. A Philippine ASB Program is currently
being developed under the leadership of PCARRD.

Biodiversity Assessment, Protection, and Conservation

So far, we have reviewed the social contract and the farming systems intensification aspects
of our work. Now we turn to the third component, which focussed on understanding the
blodiversity resources of the watershed, and how this knowledge may guide the development
of sound management plans. Mt. Kitanglad National Park is acknowledged as one of the
most important parks in the Philippines. It supports the richest known vertebrate fauna in
the country (Amoroso et al., 1996; Heaney, 1992). It is the habitat of many endangered,
endemic, rare and economically important species of animals and plants. Heaney (1992)
found 13 of the 14 species of birds endemic to Mindanao, including the critically endangered
Philippine Eagle (Pithecophaga jeffery). One genus of mammal is endemic to the park alone,
the poorly known Alionycteris paucedentata. Kennedy's (1995) inventory of the vertebrate
fauna in the northern portion of the park revealed the presence of 28 species of birds, 12
species of mammals, and 6 species of amphibians and reptiles. Tabaranza (1995) and Pipoly
and Madulid (1996) made a one-hectare tree inventory in submontane forest of Mt. Kinasalapi
and observed 43 species, 47% of them endemic to the Philippines. They noted an extremely
high tree density, the highest known figure for any published trepical tree inventory.

Recent Biodiversity Assessment in the Park

Amoroso, et al. (1996) conducted ecosystematic studies on the pteridophytes in Mt.
Kitanglad and Mt. Apulang and have shown the presence of 1 endangered species, 89 endemic
species and 81 economically important species. During the first cycle of SANREM, Amoroso
(1997) inventoried the flora in an intact forest of Mt. Apulang, and a disturbed forest in Mt.
Kinasalapl. He compared the diversity indices of species richness, density, frequency and
dominance, and revealed a number of endangered, endemic and economic species of plants.
A higher number of species and individuals of trees and epiphytes were present in an
undisturbed forest than in a disturbed forest. However, more species and individuals of
lichens were observed in the disturbed forest (Table 2). The undisturbed forest had more
endemic, rare and economic species of plants. Except for the fern allies, the dominant species
observed in the undisturbed forest were different than those seen in the disturbed forest. A
low percentage (0-18%) of species similarity in trees, shrubs, herbs and epiphytes was noted
between the undisturbed and disturbed forests. However, a high percentage (24-33%) of
species similarity was observed in ferns, fern-allies, bryophytes and lichens. The endangered
rootless vascular plant (Tmesipteris lanceolata Dang.) grows on Mt. Kinasalapi.

Amoroso (1997) noted an alarming rate of habitat destruction due to human activities
such as lllegal cutting of trees, over-harvesting of minor products, shifting cultivation, and
conversion of forest lands to agricultural zones. The habitats and the organisms need to be
protected and conserved since there is rapid forest destruction. The biodiversity inventory
work to date is inadequate. There is still a need to conduct a thorough inventory of the flora
and fauna in the southern part of Mt. Kitanglad and protect the endangered, endemic, rare,
and economically important species by ex-situ and in-situ conservation techniques. Mt.
Apulang should be developed and maintained as a “laboratory for biodiversity studies” since
it has the presence of high species diversity, endemism and economic species. Likewise, the
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Table 2. Number of species and individuals in three zones® of undisturbed and disturbed forests in
Eitanglad National Park in bukidnon (From Amoroso, 1997).
ZONE 1 ZONE 2 ZONE 3
NUMBE R O F
Plant Specles Individuals Species Individuals Species Individuals
Group
U D u D U D u D U D u D
Trees 15 5 24 8 12 11 21 156 15 24 5
Epiphytes 64 21 | 543 253 | 55 46 | 505 461 | 57 10 | 516 99
Ferns 87 54 |1190 2510 100 77 | 1935 1956 83 22 1208 377
Fern Allies 5 4 11273 86 4 9 794 256 4 2 173 10
Lichens 12 15 48 111 14 42 132 168 17 29 125 162
Legend: U - Undisturbed forest in Mt. Apulang
D - Disturbed forest in Mt. Kinasalapi
o - 200sq m
ZONE 1 - Near stream with less than 20% slope gradient
ZONE 2 - More or less middle portion of ravine with more than 40% slope gradient
ZONE 3 - Topmost portion of ravine and gently sloping (-20% slope)
Table 3. Number of species and their status by plant group.
NUMBER OF SPECIES
Endemic Rare Economic Endangered
Plant Group U D U D U D D
Trees 18 4 24 3 15 10
Shrubs and
herbs 8 3 3S 12 10 11
Vascular
epiphytes 3 2 34 9 25 24
Fern-allies 2 5 3 5 1 1
Fern 27 9 22 9 25 14
Total 56 18 121 38 78 64 1 1
Legend: U = Undisturbed Forest in Mt. Apulang
D = Disturbed Forest in Mt. Kinasalapi
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disturbed forest in Mt. Kinasalapi can be developed and managed to enhance the blodiversity
by planting trees and shrubs species found in Mt. Apulang. Planting these species of trees
and shrubs would enhance the growth of other plant groups like ferns, lichens and bryophytes.
A thorough inventory on the flora and fauna in several vegetation types is needed to describe
the flora and fauna profile of Mt. Kitanglad and to discover more endangered, endemic and
cconomic species. These data are needed to properly manage the park.

Ravines as Corridors of Blodiversity

Numerous stecp ravines emanate from the Kitanglad range out into the agricultural
landscape. These valleys are the least disturbed part of the agricultural area, and in part,
harbor diverse natural communities. They may be valuable in radiating and maintaining
strands of biodiversity outward from the protected area through the farmed parts of the
landscape. We worked to develop an appropriate strategy to enhance the biological integrity
of the ravines. Glynn, Amoroso, and Garrity (1997) developed a methodology to survey and
map the vegetative communities of major ravines of the Alanib River. They surveyed the
spatial relationship between natural vegetation, agroforestry, and fleld crop systems on a
transect basis. These maps provided a basis for identifying the hot spots where change is
needed in land management practices to protect the streams and the biodiversity along them.
Based on this information, ravine habitat management has been incorporated into the
municipal natural resource management plan.

Putting the Pieces Together

We envision the development of a natural resource management system for the buffer
zone of KNP that is based on a holistic park management plan, coordinated with an ancestral
domain management plan, which are in turn consistent with individual municipal-level
conservation plans that are backed up by conservation plans developed at the village level.
This is a tall order indeed.

Linking Development to Conservation

How is a social contract between local people and outside institutions for protected area
to be institutionalized locally? In most cases it seems that implementation is made functional
through village-level leadership and administration. The village leadership must ‘buy-in’ to
the agreement for support to diffuse through the entire community. This suggests some form
of formal village conservation agreement. Such an agreement would presumably include a
land use plan for the village, specify boundaries, clarify land tenure, and indicate the
community enforcement modalities. In terms of on-the-ground enforcement of the park
boundaries, we observe that villages tend to occupy one or more interfluves between the
ravines of respective streams emanating from the mountains. They are surrounded by private
lands. Further up the interfluve is the boundary with DENR forest land (buffer zone) and yet
further upslope is the boundary of the National Park. These interfluves thus embody a natural
zone for resource management. The people of the village are in a favorable position to monitor
activities that may occur in the buffer zone or within the park on the interfluve above.

Based on the accumulated experience from the activities of the Biodiversity Consortium,
we are moving toward the establishment of appropriate links between development activities
and enforcement. This will need to receive serious attention in the near future. As Wells and
Brandon emphasized, to be effective, an ICDP agreement needs to specify explicitly the rights
and obligations of the contracting parties. This remains to be done. We've deferred explicit
linkages until we can prove that we have alternative farming practices that are sustainable,
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and a clear plan for biodiversity conservation. We feel justified in taking this approach.
Developing people's environmental awareness is a crucial part of its success.

Conclusion

The IPAS program must come to terms with reconciling the need to protect the park with
the legitimate claims of the indigenous peoples to their ancestral domains. It must also work
out ways of implementing effective community involvement {n park enforcement. Our
methodology-building research will provide crucial guidance to the IPAS program. We arc
currently working with the Bukidnon Watershed Management and Protection Council, and
the Bukidnon Provincial Planning Board to scale-up our outputs to the Pulangi River Basin
and to the entire central Mindanao area. All municipalities in the Philippines are charged
with taking a more serious approach to natural resource management planning. We are
collaborating with the USAID-funded GOLD project to extrapolate methods of municipal
natural resource management planning derived from our work and that of GOLD to a range
of other Philippine municipalities. The provincial planning board and the Pulangi Watershed
Council have approached us to use Lantapan as a model for municipal natural resource
management training and implementation throughout the area.

Recently, we began work on a major scaling-up operation for the entire integrated
conservation-development concept we have developed through SANREM. The outputs of our
biodiversity project will be extended to four municipalities adjoining Lantapan through a
new project proposal to Global Environment Factlity. This project will provide the opportunity
to extend the SANREM model on a major scale. It will test our whole-landscape approach in
the challenging context of a large integrated conservation development project. Only with
democratization and decentralization of power can natural resource management at the local
level succeed. Fortunately, this process is well underway in the Philippines. Local governments
have begun to have the resources and authority to respond to local needs. In other parts of
Southeast Asia such devolution is farther down the road (Garrity and Agus, 1997).
Participatory approaches transfer principles rather than standard solutions, and make
available a basket of choices rather than a set package of practices. Problem analysis must
not simply be done by outsiders for the community, but must be done by the community
itself with backstopping by the outsiders. The solution is not to transfer some known
technology, but to assist farmers to adapt technologies to their own circumstances.

Part of our efforts are directed to scaling-up to the global level. Our work is directly tied-
in with the global program on Alternatives to Slash and Burn coordinated by ICRAF. This
will further ensure the global extrapolability of the participatory research methods and the
management model developed in Manupali. The above indicates that our vision on
disengagement is one of embedding SANREM's work into a range of bigger initiatives that
build on the lessons we have learned. The success of our project depends heavily on strong
linkages with the research in the Soil and Water Consotia. The strongest links with these
projects is through the work on agroforestry practices, particularly in activities involving
trees to enhance soil conservation. The work on ravine protection relates strongly to the
water component (protection of quality water supplies). Wells and Brandon (1992) noted that
the problems that all the ICDPs are grappling with appeared enormous, complex, and variable
compared to the modest scale of the efforts invested so far. The pitfalls do appear sobering.
The question is whether the effort of following an ICDP approach is really worth it. Their
answer is that such approaches must be reinforced and expanded simply because there are
so few viable alternatives.
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