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• Forest area – 7.17 million ha (24% of the total land); 

• One of the worlds ‘17 mega-biodiversity countries’/‘34 global 
biodiversity hot-spots’ with about 20, 000 endemic species;

• Experienced one of the highest rates of deforestation in the 
Southeast Asia;

• A pioneer countries to introduce massive reforestation 
program to address the issue of forest loss and degradation 
(Chokkalingam et al. 2006);

• 7620 plant species (77% endemic) (Sodhi et al. 2004)

The Philippines







Trends of primary forest loss in the Philippines

Source: RMPFD 2003
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Background

• In the Philippines, a large area of forest are now degraded 
due to logging and shifting cultivation aka kaingin; 

• Forest area are determined based on slope/accessibility;

• Access to NGP is limited (with many trial and errors) and 

many areas are vulnerable to natural calamities including 

typhoon;

• Community participation is key to success with direct link to 
food/nutrition/livelihood security;



• NR – 93% of the total forest restoration (P Durst);

• ANR – competition with grass;

• Use of fast growing exotics with little consideration to local 
community needs.

Cont..



Past reforestation projects in the Philippines

Project/program Duration Key features/ objectives
National Forestation Program (NFP) 1986-2000 Reforest about 300,000 hectares by 1992

Low Income Upland Communities Project 

(LIUCP)

1989-2003 Sustainable development and management of 

critical watersheds

The Community Forestry Program (CFP) 1989-1999 Plantation development under Forestry 

Stewardship initiative

The Integrated Social Forestry Program (ISFP) 1982- Participatory management of the upland 

using people-oriented forestry programs

Forestland Management Agreement (FLMA) 1989-1995

Industrial Forest Management Agreement 

(IFMA)

1993-

Socialized Industrial Forest Management 

Agreement (SIFMA)

1994- Sustainable development and use right of small 

forest tract approved by DENR to a juridical 

person/body

The Community-Based Forest Management 

Program (CBFMP)

1995- Promote sustainable forest governance to ensure 

the sustainability of forest resources and equitable 

distribution of access to and benefits from them

The Community-Based Resource 

Management Program (CBRMP)

1999-



The National Greening Program (NGP) and 
eNGP

• Massive forest rehabilitation program and largest 
reforestation projects so far;

• Executive order no 26, issued on February 2011;

• Aim: to reforest 1.5 million hectares of degraded 
forest by planting 1.5 billion trees in critical 
watersheds of the country;

• Time period: 6 years (2011-2016);

• Implementing/responsible agency: DENR



Key priorities/aim of NGP

• As a climate change mitigation option by enhancing forest 
carbon stock;

• Food security, environmental stability, biodiversity 
conservation;

• Reduction of poverty:

• Providing alternative livelihood activities for 
marginalized upland and lowland households;

• Seedling production, care, maintenance of newly 
planted trees; 



Research question

~o~

“Can natural regeneration in disturbed upland forest 
landscapes can provide biodiversity and carbon co-benefits 
(comparable to old growths), and what implications they 

have for land-use policy development?”

~o~









Methodology

• Modified Gentry plot approach: transect (50 m x 5 m) surveys 
in 20 kaingin sites (> 1 ha), and in secondary forests (n=5); 

• 4 transects from each sites of the following fallow categories,

• Less than 5 years

• More than 5 years and less than 10 years

• More than 10 years and less than 20 years and 

• More than 20 years and less than 30 years under fallow



Study area

Barangy Gaas, Ormoc, Leyte 
Island



Methodology – cont.

Vegetation survey (@ transect level) -

- diameter of standing tree (≥ 5 cm at dbh); (N = 2918)

- height of individuals, and respective position in transect (X/Y);

- diameter and length of dead trees (freshly cut; moderately 

decomposed, rotten, burnt; standing/lying on ground) with dbh ≥ 5 cm 
(N = 1281);

Site parameters –

- fallow age, patch size, GPS coordinates, elevation, distance, slope, LAI, 

topographic position, adjacent land-use/cover, disturbances.





Study finding

- 131 species belonging to 86 genera and 46 families;

- 12 late successional/climax; 58 intermediate;  61 pioneer species

- Moraceae (14 species); Dipterocarpaceae (10 species)
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Species compositional similarities



A  newly opened site for kaingin in the area A ~ 20 years kaingin fallow site

A ~ 30 years kaingin fallow site An old-growth forest site without any kaingin



Biodiversity and aboveground carbon stocks in common upland 
land-cover/use in the Philippines uplands
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Land-use Biodiversity1 Carbon2 Additionality3(∆) Age4 C sequestration 
(Mg C ha-1)  

Source
∆ Biodiversity∆ Carbon

Old-growth forest 79 321.3 - - - NA 1
Post-kangin forest

New fallow 28 160.3 -51 -160.9 5 - 1,2
Young fallow 84 101.1 +5 -220.2 10 - 1,2
Middle-aged 95 122.4 +16 -198.9 20 - 1,2
Oldest fallow 106 132.5 +27 -188.8 30 - 1,2

Dipterocarp forest NA 221 - -100.3 NA - 3

Grasslands

Imperata sp. 0 8.5 -79 -312.8 1 0* 3

Sacharrum sp. 0 13.1 -79 -308.2 1 0 * 3

Plantations
Swietenia
macrophylla

1 264 -78 -57.3 NA - 4

Acacia sp. 1 81 -78 -240.3 NA - 3

Oil palm 1 55 -78 -266.3 9 6.1 5

Rice paddy 0 3.1 -79 -318.2 1 0* 3



Concluding remarks

- Comparable biodiversity in areas with NR (abandoned after kaingin) 
and low biodiversity value of other land-use/restoration options;

- In disturbed areas C sequestration and storage mainly determined 
by fallow age, and  it may take as much as 30 years to recover ~40% 
C as in the oldgrowth forests;

- Regenerating secondary forests can be a cost effective restoration 
strategy in the Philippines and may provide superior benefits than 
other land-use/state supported restoration;

- Incorporation of REDD+ and CDM options in fallow areas can be 
beneficial for both small-holder rural farmers and for the local 
environment.
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