


Relevant research, development and extension 
towards a healthy environment and sustainable 
natural resources for an improved quality of life

To provide appropriate technology and 
information through research, development 
and extension towards the enhanced 
productivity and sustainability of natural 
resources and protection of the environment 
for the improvement of quality of life of the 
Filipinos.

VISION

MISSION

MANDATES/FUNCTIONS

l Prepares an integrated research and 
development program on Philippine 
ecosystems and natural resources

l Monitors and evaluates DENR regional and 
integrated R&D programs

l Coordinates R&D activities of all regional 
research offices

l Conducts research to generate 
technologies towards sustainable 
management and use of Philippine 
ecosystems and natural resources

l Organizes and translates all 
recommendable findings into 
understandable language and presentation 

l Facilitates dissemination of research 
information and technology to all possible 
users



This ERDB Annual Report 2017 highlights the significant 
accomplishments of the bureau and its research centers 

all over the country in the field of Environment and 
Natural Resources. For this year, ERDB celebrated its 

30 years as a premier research institution which 
provided technologies and information needs 

of the DENR. and its stalkholder.sS
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T                            he year 2017 marked ERDB’s 30th anniversary and to celebrate the 
significant milestone, we commemorated the event in December that 
recognized our technology adopters and stakeholders from ERDB and 

its six (6) centers all over the country for the last 30 years. We also salute its 
founders and previous directors for the legacy which made history and through 
the years, has allowed us to make significant contributions to science.    

Inspite of the many challenges that ERDB has encountered in 2017, the 
year was also a very fruitful year for the bureau. This is the result of good 
accomplishments of ERDB including its recognition by the Civil Service 
Commission (CSC) as one among the 63 outstanding government offices 
that institutionalized meritocracy and excellence in Human Resources 
Management. The award was given during the 2017 Program to Institutionalize 
Meritocracy and Excellence in Human Resource Management (PRIME-HRM). 
Aside from this, ERDB successfully hosted three (3) international conferences  
as follows: R & D Congress on Sustainable Urbanization in the Course of ASEAN 
Economic Integration, 2nd ASEAN Congress on Mangrove Research and 
Development: Sustainable Management of Mangroves in the Course of Climate 
Change, and Forum on Urban Resilience to Climate Change and Disaster Risk 
Reduction Management Strategies in Ilocos Norte. The conferences served 
as great opportunities not only for researchers and scientists to share their 
research findings, but also for policy makers and stakeholders in the ASEAN 
member-countries to get the latest updates in the field of environment.

During the year, the Los Baños Science Community Foundation Inc. (LBSCFI) 
has also awarded ERDB with the F. O. Tesoro Technology Transfer Award 
through its Hi-Q Vam 1 Technology which has wide application as alternative 
biofertilizer for agricultural, horticultural, mangrove and forest species.

The ERDB has remained true to its mission for over 30 years: To provide 
appropriate technology and information through research, development and 
extension. We had the opportunity to advance science through research and 
contributed to the achievement of sustainable forest and natural resources.

Finally, with great respect and pride, I would like to acknowledge the ERDB’s 
distinguished scientists, researchers and support staff who have comprised 
the ERDB, including the Research Centers that specialize on different fields to 
address the emerging environmental problems. I would also like to express my 
gratitude to all our partners and stakeholders who shared with us the vision of 
achieving better quality of life through appropriate technology, innovations 
and useful science-based information.

Through the coming years, we will continue to strive more to have a positive 
impact on the quality of life of the Filipinos.

Maraming salamat and God bless us all!

Message
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Executive Summary

Celebrating its 30 years as a premier research 
institution in the field of the ENR, the Ecosystems 
Research and Development Bureau has always 

been in the forefront of providing the technology and 
information needs of the DENR. For CY 2017, the 11 
programs under the five (5) technical divisions and 
six (6) centers of excellence continued to implement 
projects and studies towards the achievement of the 
Bureau’s goals and mandates. The nine (9) RDE Programs 
implemented a total of 33 projects composed of 51 
studies in which six (6) projects and 15 studies were 
completed for the year.  Two equally important programs 
in support to RDE have also aggressively pursued their 
targets. The program on Sustainability of Laboratory and 
Experimental/Demonstration Services in Support to RDE 
Programs, Activities and Projects continuously maintained 
the 10 ERDB laboratories and nine (9) demonstration 
areas which provided services to its internal and external 
clienteles. Meanwhile, the Technology Transfer Division 
(TTD) disseminated and promoted 11 technologies for 
CY 2017 and continued to implement various proactive 
mechanisms to encourage stakeholders to adopt 
technologies. By the end of the year, a total of eight (8) 

policies formulated, as product of scientific researches, 
were submitted to the DENR Policy Technical Working 
Group for review and approval.
 
In addition to fulfilling its main thrust on research and 
development, the three (3) special projects which were 
entrusted to the Bureau also delivered a remarkable 
performance. In its last year of being tasked to produce 
quality planting materials, ERDB and its partners State 
Universities and Colleges (SUCs) produced a total 
of 1,209,353 cloned planting materials surpassing 
the target by 123 percent. In terms of plantation 
establishment, 99.18 percent of the 1,960 hectares target 
area planted to premium and indigenous forest tree were 
already established. On top of this, ERDB still maintains 
the 22 clonal nurseries, all operational, for its eventual 
turnover to the regions. A total volume of 1,100 tons of 
mycorrhizal inoculant was likewise produced in which 
491 tons were distributed to the regional offices.  
 
Under the Enhanced/Expanded NGP (E-NGP), the 
mangrove rehabilitation project established a total of 
5,208 hectares of mangroves and beach forests and 
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produced 13,679,894 planting materials (propagules/
seedlings) exceeding the target by 113 percent. For 
the Bamboo Plantation Development Project (BPDP), 
48,389.19 hectares of bamboo plantation were 
established and 10,268,906 planting stocks were 
produced at the end of the year. 
 
Among its other significant accomplishments, ERDB 
hosted three (3) international conferences. These were 
the R & D Congress on Sustainable Urbanization in the 
Course of ASEAN Economic Integration held on 26-30 
June 2017 in Manila, 2nd ASEAN Congress on Mangrove 
Research and Development: Sustainable Management 
of Mangroves in the Course of Climate Change on 
4-8 September 2017 also in Manila and Forum on 
Urban Resilience to Climate Change and Disaster Risk 
Reduction Management Strategies on 4-8 December 
2017 in Ilocos Norte. The events were participated 
in by ASEAN member countries of Indonesia, Lao 
PDR, Malaysia, Myanmar, Thailand, Vietnam, Brunei 
Darussalam, Philippines as well as Japan, India, and 
Bangladesh.
 

ERDB has also received the F. O. Tesoro Technology 
Transfer Award through its Hi-Q Vam 1 Technology 
in recognition for its wide application, as alternative 
biofertilizer, not only for forest species but also for 
mangrove and agriculture.
 
FY 2017, ERDB operated on a total budget of 
PhP414,856,000 broken down to PhP38,760,000 (9%) 
for Capital Outlay (CO), PhP153,454,000 (37%) for 
Personnel Services (PS) and PhP222,642,000 (54%) for 
Maintenance and Other Operating Expenses (MOOE).
The Bureau recorded an overall performance of 96.41 
percent wherein almost all the programmed activities 
were accomplished based on target. This performance 
was complemented by a Budget Utilization Rate (BUR) 
of 95.5 percent covering the continuing and current 
appropriations and prior year payables.
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Main Office

Research Centers

ERDB

Director HENRY A. ADORNADO, Ph.D.

Assistant Director BIGHANI M. MANIPULA, Ph.D.

Planning, Management, and Information Systems Unit For. MARIE ABBIE GAIL L. DELA CUEVA

Administrative, Financial, and Management Division ANGELITO B. EXCONDE

Forest Ecosystem Research Division  For. FLORITA E. SIAPNO (OIC)

Coastal Zone and Freshwater Ecosystems CARMELITA I. VILLAMOR, Ph.D.
Research Division

Urban Ecosystem Research Division SIMPLICIA A. PASICOLAN, Ph.D.

Laboratory and Experimental Services Division MARILYN Q. LANDICHO, Ph.D.

Technology Transfer Division VERONICA O. SINOHIN

Biodiversity, Coastal, Wetlands, and  ALICIA L. LUSTICA, Ph.D.
Ecotourism Research Center

Land Management, Agroforestry, and Upland OSCAR C. DOMINGUEZ (OIC)
Farming Technology Research Center

Urban, Toxic Substances, and Hazardous Wastes NERY A. ALBA
Research Center

Mining and Degraded Areas Rehabilitation ALMA S. UDDIN
Research Center

Watershed and Water Resources  CARLOS S. ARIDA, SR., Ph.D.
Research Center

Forest and Timber Resources Research Center CONRADO B. MARQUEZ



Research and
Development
Programs

Main Office

Ecosystems Research      
Development Bureau

&





2 2017 ERDB Annual Report

The main objective of the program is to ensure 
the sustainable management of environment 
and natural resources (timber, non-timber, and 
water). It aims to develop  effective and efficient 

management system to help rehabilitate degraded areas.

Adjustments were made in the number and names 
of the projects under the program during the 

fourth quarter. This was done to accommodate 
the immediate adoption of the ENR-RDE 

Framework for CY 2017-2022. The 
former five projects were merged 
and renamed based on the said  
Framework. 

The R&D Program on Forest Ecosystem 
Resiliency and Sustainability has three 
projects with studies. It also has two 
projects funded respective by 
the Department of Science and 
Technology - Philippine Council for 
Agriculture, Aquatic and Natural 
Resources Research and Development 
(DOST-PCAARRD).  - that deal 
with sustainable development, 
management, and conservation 
of forests, including upland farms, 
grasslands, and degraded areas. These 
projects aim to ensure the country’s 
resilience against the negative impacts 
of climate change and disasters. Two 
studies, namely, “Phytoremediation 
Measures for Small-scale Gold Mining 
(SGM) Areas” and “Valuation of 
Ecosystem Services of a Community-
based Forest Management (CBFM) 
Area”, were completed this year.  

Research & Development on Forest 
Ecosystem Resiliency and Sustainability 

Program Leader:  Florita E. Siapno
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Projects/Studies

Eight studies are being implemented under this project to develop 
sustainable technologies for conservation and production of quality 

planting stocks of selected priority forest tree species. Accomplished and 
ongoing activities include: evaluation of seed sources; establishment, 
monitoring, and maintenance of trial plantations; assessment of priority forest 
tree species for DNA amplification; development of propagation protocols 
for mass production of selected forest tree species using tissue culture 
and macro-propagation; determination of performance of species using 
different soil amendments; and development and management of computer 
databases. 

Study 1. Germplasm sollection, 
seed production and seed 
banking of superior forest 
trees and development and 
management of database and 
information system for quality 
planting materials

Study Leader: 
Romana A. Mauricio

Duration:  January 2013 to   
 December 2018

The study was conceptualized to 
sustained the source of germplasm 
of priority forest tree species to 
meet the country’s need for wood 
and forest products.  It also aims to 
develop a database management 
and information system for 
completed and ongoing studies 
and projects for easy storage and 
retrieval of data/information for 
the production of quality planting 
materials.

For this year,150 forest tree species 
from different regions nationwide 
were identified, assessed, validated, 
and selected as seed sources 
following the criteria of the revised 
DAO 2010-11 on tree assessment 
and individual grading system. Seeds 
were collected from 98 identified 
individual plus trees (IPTs) observed 

to be flowering and fruiting. The 
seeds were then submitted to the 
ERDB Seed Laboratory to determine 
percent moisture content (% MC), 
seed count, percent germination, 
and seed health. Results revealed 
that river red gum (Eucalyptus 
camaldulensis Dehnh.) has the 
highest seed count with 348,000/kg 
and lumbang (Aleurites moluccana 
(L.) Willd.) has the lowest seed 
count with 120/kg. Seed count 
per kilogram is dependent on the 
characteristics and sizes of species 
seeds. Among the species, Philippine 
teak (Tectona philippinensis Benth. 
& Hook) has the highest moisture 
content with 62.4417% followed 
by libas (Spondias pinnata (L.f.) 
Kurz) with 52.0201%. Akle (Albizia 
acle (Blanco) Merr.) has the lowest 
moisture content with 1.8130%. Yakal 
(Shorea astylosa Foxw.), ipil (Instia 
bijuga (Colebr.) O. Ktze.), kalumpit 
(Terminalia microcarpa Decne. subsp. 
microcarpa), falcata (Paraserianthes 
falcataria (L.) Nielsen), and 
kamagong (Diospyros blancoi A. 
DC.) all showed 100% survival rate, 
based on the germination test. 
Moreover, the seed health test of  
37 forest tree species showed that 
seed-borne fungi such as Aspergillus 
sp., Fusarium sp., Ascochyta sp., 
Penicillium sp., Cladosporium sp., 
Botrytis sp., Rhizoctonia sp., Rhizopus 

sp., Gibberella sp., Phyllosticta sp., 
and Cercospora sp. were present in 
most seeds.

A total of 15 regional sites were 
visited for field validation of potential 
plus trees/seed sources. Overall, 
1,157 IPTs were assessed and 
validated. Collected data/information 
from the regions visited and reports 
submitted by regional counterparts 
were consolidated. All information 
was inputted in the Genetic 
Improvement Project Information 
System. 

Currently, seed technology protocols 
for the following species are still 
being developed: banlag(Xylopia 
ferruginea (Hook.f. & Thomson 
Baill.), cadaghi (Eucalyptus torelliana 
F. Muell.), alibangbang (Bauhinia 
malabarica Roxb), supa (Sindora supa 
Merr.), akleng parang (Albizia procera 
(Roxb.) Benth), palosapis (Anisoptera 
thurifera (Blanco) Blume), malasantol 
(Sandoricum vidalii Merr.), taluto 
(Pterocymbium tinctorium 
(Blanco) Merr.), D. blancoi, duguan 
(Myristica philippinensis Lam.), 
Dao (Dracontamelon dao (Blanco) 
Merr.), S. pinnata, tambalau (Knema 
glomerata (Blanco) Merr.), and 
sambulauan (Syzygium albayense 
Merr.).

Project 1. Generation of Conservation 
Standards and Protocols for Forest Biological 
Systems
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Study 2. Establishment of 
provenance stands and ex-situ 
conservation areas

Study Leader:
Florita E. Siapno

Duration:  October 2012 to   
 December 2018 

The study targets to identify the 
“best provenance” of two of the 
most premium and endangered 
tree species – narra (Pterocarpus 
indicus Wild.) and molave (Vitex 
parviflora Juss.) to serve as source 
of phenotypically superior planting 
materials for forestation activities.

The study accomplished the 
following activities for the year: 
1) maintenance and protection 
of all the established plantations, 
both provenance trials and ex-situ 

conservation areas; 2) 30th and 36th 
month measurement of provenance 
trial stands of parviflora in all four 
Regions; 3) regular measurement 
of priority indigenous forest 
tree species under the ex-situ 
conservation areas in Luzon, Visayas, 
and Mindanao; 4) verification of the 
status of P. indicus mother trees; and 
5) drafting of terminal report for the 
provenance trials of P. indicus.

A total of eight provenance trial 
stands and three ex-situ conservation 
areas were maintained, wherein 
plantations underwent different 
types of brushing. Moreover, 
contracted laborers regularly 
patrolled the areas to prevent 
poachers around the plantations’ 
vicinity. The following were the 
identified best performers based on 
the recorded data per climatic type: 
Climatic Type I - Pampanga (PMP), 

Albay (ALB), North Cotabato (NCOT), 
Manila (MLA), and Nueva Vizcaya 
(NVS); Climatic Type II - MLA, NCOT, 
ALB, Bohol (BHL), NVS, and Siquijor 
(SQR); Climatic Type III - NCOT; and 
Climatic Type IV – Oriental Mindoro 
(ORM), SQR, MLA, and ALB.

The 36th month measurement of 
V. parviflora was obtained for the 
plantations in Regions III, VI, VII, and 
XIII. Consequently, the initial results 
of identified best provenances were 
obtained based on the latest data 
sets that contain measurements 
and health status of the established 
provenance trials. 

For the established ex-situ 
conservation areas, 16 data sets 
were collated covering all the three 
project sites in the islands of Luzon, 
Visayas, and Mindanao. In terms of 
adaptability, the best performing 

Some of the individual Plus Trees (IPTS) assessed/validated in 15 regions

Mahogany (Swietenia macrophylla 
King)

Tuai (Bischofia javanica Blume) Dao (Dracontamelon dao (Blanco) 
Merr.)
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indigenous forest tree species 
were noted per project site of the 
established ex-situ conservation 
areas. In Diadi, Nueva Vizcaya 
(Region II), the species observed 
to thrive best were the following: 
bitaog, ipil and panglomboien. 
Likewise, in Barotac Viejo, Iloilo, the 
best performing species were lanete, 
lipote and molave.  Similarly in Lake 
Sebu, South Cotabato, the thriving 
species were red lauan (Shorea 
negrosensis Foxw.), V. parviflora, 
I. bijuga, and toog (Petersianthus 
quadrialatus Merr.).  

Initial results were based on 
the latest measurements and 
assessments conducted in the 
established plantations. The data 
will be subjected to further statistical 
analysis to validate results from the 
ground. 

Study 3. Establishment of 
progeny cum seedling seed 
orchards and clonal cum clonal 
seed orchards

Study Leader:  
Maria Theresa A. Delos Reyes, 
PhD

Duration:  December 2012 to   
 December 2018

This study aims to establish seedling 
and clonal seed orchards and 
evaluate phenotypic superiority of 
selected plus trees. 

Third-year measurement, monitoring, 
assessment, and fertilization of 
the planted seedlings in seven 
regions of implementation were 
conducted. Data sets for seven 
Progeny Trial Plantations in CAR, 
MIMAROPA, CARAGA, and Regions 
9, 10,11, and 12 were collected and 
encoded using MS Excel. To date, 
Benguet pine (Pinus kesiya Royle 

ex Gordon) Progeny Trial Plantation 
in Kapangan, Benguet (CAR) and 
the mangium (Acacia mangium 
Willd.) Progeny Trial Plantation in 
Malaybalay City, Bukidnon (Region 
10) performed best in terms of 
survival rate. 

For the Clonal Seed Orchards, six 
regions (Regions 2, 7, 10, 11, 12, 
and 13) were visited for monitoring, 
assessment, and quarterly data 

Verification of the numbered mother trees in the 25-year-old Seed 
Production Area in Brgy. Progreso, San Miguel, Catanduanes

Benguet pine Trial Plantation in CAR and Mahogany Trial Plantation in 
Malaybalay Bukidnon

measurement of the planted grafts. 
Among the six remaining sites, 
parviflora; Clonal Seed Orchard 
in Tagum City, Davao del Norte 
(Region 11) and the V. parviflora 
Clonal Seed Orchard in Malaybalay 
City, Bukidnon (Region 10) 
performed best in terms of survival 
rate.  Likewise, the top performing 
families were identified in both 
Progeny and Clonal Seed Orchards. 
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Study  4.  Assessment of genetic 
diversity of priority forest species 
through DNA analysis

Study Leader: 
Maria Theresa A. Delos Reyes, 
PhD

Duration:  January 2015 to   
 December 2018
 
The study, formerly Study 2 – 
Component 5 under the Genetic 
Improvement Project, was 
endorsed as Study 4 as per the 
recommendation during the In-
House Review in 2015. The study 
aims to find and select molecular 
markers to be used for genetic 
diversity analysis and genotyping 
of priority species collected from 
parentals and progenies of the 
progeny tests sub-study under the 
combined Study 3.

DNA extraction, DNA amplification 
and electrophorosis of amplified 
products were completed for P. 
kesiya and V.  parviflora. Scoring and 
data analyses were also completed. 
Results revealed progenies with 
highest genetic similarity with the 
parent trees. These individuals are 
candidate sources of materials for 
the establishment of elite lines for 
each species. 

DNA extraction and amplification 
from the remaining P. indicus and M. 
dubia. progenies were continued. 
Once completed, analysis of 
molecular data will be performed to 
assess the level of genetic diversity 
of the species and to determine 
the transferability of the screened 
markers from the parent trees to their 
progenies. 

Leaf samples from selected yemane 
(Gmelina arborea 
Roxb.) parent trees 
and progenies were 
collected during the last 
two quarters of the year. 
DNA extraction from the 
G. arborea parent trees 
was already completed 
in preparation for 
the development 
of a protocol in the 
succeeding year.

Molave Clonal Seed Orchard in Regions 10 and 11

Dendrogram showing the relatedness of Vitex 
parviflora Juss. parent trees  (NTSYSpc2.0, 
J=0.43)

Leaf samples from Gmelina 
arborea Roxb. mother trees and 
Seed Production Area in Amas, 
Kidapawan City, North Cotabato.
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Study 5. Macropropagation 
techniques for forest tree species

Study Leader: 
Cer Jay B. Jmenez

Duration:  October 2012 to   
 December 2018

The study intends to develop 
macropropagation protocols of 
priority forest tree species and make 
possible the rapid multiplication 
of Candidate Plus Trees (CPTs) for 
mass planting under the National 
Greening Program (NGP). This could 
also be used for any reforestation 
program of the government, 
industrial plantation establishment of 
any interested company, and/or for 
tree farming of lowland and upland 
farmers.

The four target priority forest tree 
species for CY 2017 were supa 
(Sindora supa Merr.), Cebu cinnamon 
(Cinnamomum cebuense Kosterm.), 
ipil (Instia bijuga (Colebr.) O. Ktze.), 
and lumbayao (Heritiera javanica 
(Blume) Kosterm.)

The study accomplished the 
following: 1) collected a total 
of 12,780 germplasm materials 
consisting of seeds, wildlings and 
stem cuttings; 2) established and 
managed hedge garden of supa, ipil 
and lumbayao; 3) determined the 
desirable/applicable concentration 
of rooting hormone for supa-
IBA350 ppm, Ipil-IBA100 ppm, and 
lumbayao-IBA500ppm; 4) collected 
and prepared 4,100 germplasm 
materials to be used for 2018 
macro-protocol development; 5) 
established hedge garden of tindalo, 
bagalunga, and almaciga; and 6) 
continued to maintain the existing 
hedge gardens of 12 forest tree 
species.

The germplasm (stem cuttings, 
wildlings, and seeds) of the target 
and other priority forest tree species 
were collected from different 
regions of the country. The collected 
seeds were planted in the ERDB 
Research and Development Zone 

The process of macropropagation protocol of hybrid bagras: (a-c) cleaning 
and sanitizing a rooting bed; (d-h) preparing the bottom layer of the 
rooting medium; (i-m) preparing the top layer of the rooting medium; n-q) 
collection, trimming, sterilization, and soaking into the rooting hormone 
of the stem cuttings; (r-t) sticking into the rooting medium and watering; 
and (u) covering with plastic for rooting maintenance, monitoring, and 
observation. Pacdal Clonal Nursery, Baguio City
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for germination while the stem 
cuttings were subjected to macro-
propagation experiments (initial 
rooting, validation, and pilot-testing). 

The treatment parameters used in 
initial rooting experiment for the 
priority forest tree species were: a) 
control or no rooting hormone, b) 
IBA100 ppm, c) IBA300 ppm, and 
d) IBA500 ppm. The experiment 
was set-up using Complete 
Randomized Design (CRD). Growth 
data (average percent rooting and 
number/length of root) of all target 
species were collected, encoded, 
and analyzed. Results of the initial 
rooting experiment revealed that the 

target forest tree species respond 
best when treated with IBA300 ppm 
(S. supa), IBA100 ppm (C. cebuense 
and I. bijuga), and IBA500 ppm (H. 
havanica). Treatment parameters 
were further refined during the 
validation experiment to further 
verify the results. At IBA350 ppm, S. 
supa exhibited an average of 92.71% 
rooting, 2.03 root-unit and a mean 
length of 3.16 cm for each root unit. 
At IBA100 ppm, I. bijuga showed 
an average of 94.44% rooting, 2.14 
root-unit and a mean length of 5.66 
cm for each root unit. At IBA500 
ppm, H. havanica showed a mean of 
97.92% rooting, 2.89 root-unit, and 
a mean length of 10.95 cm for each 

root unit. Validation experiment for 
C. cebuense is still ongoing.
The species produced from fully 
recovered rooted cuttings that have 
been subjected to propagation 
protocol experiment were planted 
in the hedge garden. Two 
hundred stockplants or ramets 
were outplanted at 0.5 x 0.5 m 
spacing. Subsequent maintenance 
and periodical harvesting will be 
conducted accordingly for massive 
seedling production.

Study 6. Micropropagation 
techniques for forest tree species

Study Leader:  
Romana A. Mauricio 

Duration:  October2013 to   
 December 2018

The study aims to develop micro-
propagation protocols for priority 
forest tree species to support the 
requirement for tree improvement. 
Specifically, it targets to produce an 
efficient in vitro micropropagation 
protocol for Philippine teak (Tec-
tona philippinensis Benth & Hook), 
batikuling (Litsea leytensis Merr.), 
mamalis (Pittosporum pentandrum 
(Blanco) Merr.), and other priority 
forest tree species.

Initial sterilization procedures 
and culture medium for in vitro 
establishment of T. philippinensis, 
L. leytensis, and P. pentandrum 
explants were identified 
and tested. Modification of 
sterilization procedure to minimize 
contamination and increase the 
survival rate for each species is 
continuously being optimized. It 
was observed that during the rainy 
season, the identified sterilization 
procedure was ineffective. 

L. leytensis was initiated from young 
shoot tip and nodal explants. The 
experiment showed that explant 
establishment was high when newly 
emerged shoot tips were used as 
explants. Moreover, P. pentandrum 
was introduced in vitro using shoot 
tips and nodal segments. Seeds 
collected from Minglanilla, Cebu 
were also germinated in vitro.

Different trials were conducted to 
inhibit browning and hyperhydricity/
vitrification on T. philippinensis 
explants. Even with frequent transfer 
onto fresh medium, browning 
was still observed. Measures to 
minimize hyperhydricity were done 

by decreasing the concentration of 
6-bencyladenine (BA), increasing 
the agar, and modifying the culture 
environment through exposing the 
cultures in low light conditions. 
However, these measures were 
found ineffective. 

Bagras (Eucalyptus deglupta 
Blume) and other species including 
mangium (Acacia mangium Willd), 
cranberry (Vaccinium oxycoccus 
L.), bignay (Antidesma bunius 
(L) Spreng), and sangilo (Pistacia 
chinensis Bunge) were continuously 
propagated under a controlled 
laboratory condition.

Nodal explant of 
batikuling (Litsea 
leytensis Merr.) 
inoculated on MS media 
supplemented with 3 
ppm BA and 1ppm GA3

Detachment of leaves and formation of new 
buds on internodes of batikuling (Litsea leytesis 
Merr.)inoculated onto MS media with 3 ppm 
6-Benzyladenine (BA) transferred onto MS 
media supplemented with 3 ppm BA + 1 ppm 
gibberellic acid (GA)
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Study 7. Evaluation of the 
effects of biological and 
organic fertilizers on the growth 
performance of forest species

Study Leader: 
Carmelita M. Mojica

Duration:  October 2013 to   
 December 2018

This study was conceptualized to 
come up with the most appropriate 
biofertilizers for the production of 
quality planting materials in support 
to the National Greening Program 
(NGP) and other reforestation and 
rehabilitation efforts.

Measurement of height of four 
forest tree speices applied with 
seven treatment were monitored, 
these species were: T0 (control), 
T1 (chicken manure @ 20g/bag), 
T2 (Hi-Q VAM1 mycorrhiza @ 2.5g/
bag), T3 (vermicompost @15g/bag), 
T4 (chicken manure + Hi-Q VAM1 
mycorrhiza @ 10+2.5g/bag), T5 
(chicken manure + vermicompost 
@20=15g/bag), T6 (Hi-Q VAM1 
mycorrhiza + vermicompost@ 
2.5+7.5g/bag), T7 (chicken 
manure + Hi-Q VAM1 mycorrhiza + 
vermicompost @ 10+2.5+7.5g/bag). 
While the seven treatments used 
were: tuai (Bischofia javanica Blume), 
molave (Vitex parviflora Juss.) 
seedlings, mamalis (Pittosporum 
pentandrum (Blanco) Merr.) 
seedlings and cloned almaciga 
(Agathis philippinensis Warb.). After 

six months in the nursery, cloned 
B. javanica applied with T5 got the 
highest  average height increment 
of 39.6 cm, followed by T7 with 
an average increment of 35.3 cm. 
T2 got the lowest average height 
increment  with an average of 20.2 
cm. Four-month old V. parviflora 
seedlings treated with T5 got an 
average increment of 34.1 cm 
while seedlings with T4 got an 
average increment of 32.06 cm.  P. 
pentandrum seedlings applied with 
T7 got the highest increment after 
four months in the nursery. After five 
months, P. pentandrum seedlings 
with the application of T4 had the 
highest increment in height with an 
average of 21.2 cm, followed by T7 
with an average increment of 19.83 
cm. T0 got the lowest average height 
increment with an average of 9.16 

Browning of Philippine teak (Tectona philippinensis Benth & Hook) explants in basic MS media supplemented with 
5 ppm BA, 1 ppm kin and 0.1 ppm NAA six weeks after inoculation

cm. There was not much difference 
in the growth of T4 and T5 with 
an average of 16.66 cm and 17.86 
cm, respectively. T0 had the lowest 
growth increment with an average 
of 9.1667cm. Six-month old cloned 
A. philippinensis treated with T4 
got an average increment of 13.4 
cm, while seedlings with T5 got an 
average increment of 13.26 cm. A. 
philippinensis seedlings applied with 
T2 increased 12.93 cm.

 

Three-month-old tuai in 
the nursery under different 
treatments.
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Percent (%) survival of akleng parang (Albizia procera (Roxb.) Benth.), 
molave (Vitex parviflora Juss.), and dita (Alstonia scholaris (R. BR.)) 
seedlings with different treatments. These treatments were: chicken 
manure + vermicompost (CV), chicken manure + vermicompost + Hi-Q 
VAM 1 mycorrhiza (CVM), Hi-Q VAM 1 mycorrhiza (M), vermicompost 
(VER), vermicompost + Hi-Q VAM 1 mycorrhiza (VM), chicken manure 
(CM), and control (CON)

Study 8. Application of 
propagation protocols developed 
on the growth and survival of 
priority forest tree species

Study Leader:  
Kristine Marie S.  Amatus

Duration:  October 2012 to   
 December 2018

The study aims to apply the best 
propagation protocols and nursery 
cultural practices for the priority forest 
tree species to ensure the production 
of quality planting materials. 

The experimental plantation of 
akleng parang (Albizia procera 
(Roxb.) Benth.), molave (Vitex 
parviflora Juss.), laneteng gubat 
(Kibatalia gitingensis (Elm.) Woods), 
and dita (Alstonia scholaris (R. BR.)) 
were continuously monitored for its 
morphological characteristics (root 
collar diameter and total height) and 
maintained through strip brushing 
and ring weeding. 

On the first half of the year, seedlings 
experienced five-months of no 
rain in the experimental area. The 
seedlings suffered leaf yellowing 
and leaf shedding to minimize water 
loss. During this time, K. gitingensis 
species suffered most as the entire 
planted seedling wilted and died. On 
the other hand, V. parviflora seedling 
coped very well in the extreme 
heat as proven by the low-recorded 
mortality. A. procera experienced 
wilting and losing of leaves but 
continuously survived. 

On the contrary, V. parviflora and A. 
scholaris seedlings were unable to 
tolerate the mesic environment due 
to the continuous rain in the site for 
the third and fourth quarters as  the 
Philippines experienced weak La 
Niña towards the end of 2017. The 
terrain in the area also contributed to 
the waterlogging where some areas 
had pooled water. However, all the 
species planted were observed to 
have significant increase in height 
and root collar diameter on the onset 
of the rainy season regardless of the 
treatment. 

Data collection in 
Magalang, Pampanga
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Project 2.  Development of Technologies 
on Sustainable Resource Management of 
Forest Ecosystems

This project aims to come up with vulnerability assessments; 
phytoremediation measures, biodiversity monitoring tool, 

and soil quality assessment tool for mined-out/mining areas; and 
rapid rehabilitation mechanisms for its six studies. The study titled 
“Phytoremediation Measures for Small-scale Gold Mining (SGM) Areas” 
was completed during the second quarter with corresponding submitted 
terminal report. 

Study 1. Vulnerability 
assessment of selected 
watersheds in the Philippines to 
climate change

Study Leader: 
Karen Rae M. Fortus  

Duration:  January 2011 to   
 December 2018

Vulnerability assessment to climate 
change of priority watersheds with 
coastal areas in the Philippines 
is being conducted to effectively 
prepare for the possible impact 
of climate change to watershed 
and coastal resources.  For this 
year, ERDB identified four target 
watersheds for assessment, namely, 
Dingalan Watershed in Dingalan, 
Aurora; Amnay Watershed in 
Sablayan, Occidental Mindoro, 
Tipuluan Watershed in San Jose 
and Belison, Antique; and Labangan 
Watershed in Labangan, Zamboanga 
del Sur. Primary and secondary 
data gathering, such as adaptive 
capacity assessment of the affected 
residents/barangays within the target 
watersheds, were completed. 

Dingalan Watershed has a total 
land area of 4,334.0 ha. It lies 
approximately at 121°23’ longitude 
and 15°23’ latitude. It has a 
mountainous terrain where lies the 
rugged Sierra Madre Mountain range 
from the northwestern and southern 
part of the municipality. Flooding 
was the identified major hazard 
within the watershed. The barangays 

that are affected with flooding are 
the barangays of Caragsacan, Davil-
Davilan, Paltic, and Tanawan. 

Tipuluan Watershed was listed 
as one of the initial component 
of National Integrated Protected 
Area System (NIPAS) and was later 
proclaimed as Sibalom Natural Park 
under Presidential Proclamation 

No. 282 dated April 23, 2000. The 
watershed with a total land area of 
5,511.47, covers the municipalities 
of San Jose, San Remigio, Belison 
and Sibalom. Flooding is the hazard 
occurring within the watershed 
specifically in barangays of Alangan, 
Bontol, District 2, Millamena, Pis-
anan, and Solong. 

Portion of the of Amnay Watershed and  Midstream of Amnay River

Vulnerability 
assessment 
map of 
Dingalan 
watershed 
to flooding
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Amnay Watershed has a total 
land area of 46,009 ha and lies 
approximately between 120°48’ to 
121°4’ longitude and 12°56’ to 13°12’ 
latitude. The watershed covers 
the municipalities of Sta. Cruz and 
Sablayan, Occidental Mindoro and 
draining towards the Mindoro Strait. 
As such, majority of the population 
within Amnay Watershed are IPs, 
specifically Mangyans. Adaptive 
capacity assessments were done 
in barangays of Lagnas, Pag-asa, 
Claudio Salgado, Victoria, and Ilvita 
in Sablayan, Occidental Mindoro as 
they are the barangays affected by 
flooding and drought. 

alagdan (Blechnum orientale L.), 
Asian swordfern (Nephrolepis 
multiflora (Roxb.) Jarrett ex Morton), 
and malatungaw (Melastoma 
malabathricum L.) were tested for 
Cd, Pb, and Hg concentration in the 
shoot and root biomass. Calculation 
of phytoremediation efficiency 
such as bioaccumulation and 
translocation factor suggests their 
potential in phytostabilization of Cd 
and Pb in mine soil. After subjecting 

Vulnerability 
assessment 
map of 
Amnay 
Watershed to 
flooding

Study 2. Phytoremediation 
strategies for the restoration of  
small-scale gold mining (SGM) 
areas (Completed)

Study Leader:  
Florita E. Siapno

Duration: January 2015 to   
 December 2017

Phytoremediation is an economical 
and sustainable technology to 
sequester pollutants in contaminated 
mining areas and restore its 
immediate ecosystem. This is an 
effective strategy in the restoration 
of degraded and polluted small-
scale gold mining (SGM) areas like in 
Paracale, Camarines Norte.

The aim of the study is to determine 
the phytoremediation strategies for 
restoration of SGM areas. To achieve 
this, soil, water, and vegetation 
were assessed along with the 
profiling of adjacent communities 
in the SGM site. Comparison of 
results with institutional regulatory 
standards shows low heavy metal 
contamination (Cd, Pb, and Hg) 
of soil and water in the three sites. 
Vegetation analysis using line-
intercept method suggests that 
plant diversity is high (H’=3.11) but 
is threatened by ongoing mining 
activities. The three dominant cover 
plant species, namely, pakong 

to nursery experiment using Hi-Q 
VAM 1, the three species exhibit no 
significant difference in terms of 
survival and growth increment. The 
study also discussed the importance 
of sharing research inputs to the SGM 
community, such as dissemination of 
information generated on potential 
phytoremediation plant species 
and recommended measures for 
restoration of the degraded mining 
areas in the locality. 

Presentation of research findings to the Brgy. Officials of Tawig, Paracale,ß 
Camarines Norte
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Study 3. Development of 
biodiversity monitoring tool for 
mining areas under progressive 
rehabilitation

Study Leader: 
Ma. Lourdes Q.  Moreno

Duration:  January 2014 to
 December 2017 
(extended until June 2018)

The three-year study aims to 
determine the level by which 
biodiversity conservation has 
been incorporated in selected 
mining projects and develop a 
biodiversity monitoring tool for an 
effective integration of biodiversity 
conservation program in mining.

The first six months of 2017 were 
allotted to the finalization of the 
monitoring tool to be pilot-tested. 
Specifically, the monitoring tool 
was revised to highlight the 
actual monitoring procedures 
without compromising necessary 
discussion behind mine environment 
rehabilitation dynamics. The content 
was reduced into the following 
subtopics:

1.  Conduct of biodiversity 
monitoring;

2.  Biodiversity threats during 
different phases of mining; and

3.  Social inclusion in biodiversity 
monitoring.

The Ecosystems Technical Review 
Board accepted the revision and 
permitted the conduct of pilot-testing 
on September 20, 2017. Afterwards, 
coordination with mining sites was 
done through the assistance of the 
Mines Geosciences Bureau and 
Environment Management Bureau. 
Pilot testing proceeded to three 
different sites: 

1.  Oceana Gold Inc., Philippines 
(Kasibu, Nueva Vizcaya);

2.  Rio Tuba Nickel Corporation 
(Bataraza, Palawan); and

3.  Apex Mining Company (Maco, 
Compostela Valley).

The objective of the pilot testing 
was to determine whether the 
methodology devised on the 
biodiversity monitoring tool will 
yield a sound representation of the 
area’s species composition and 
richness. Several changes shall 
be incorporated to the initial draft 
particularly the flexibility of the 
schedule to some adverse climatic 
conditions that might affect the result 
of the monitoring. Another thing that 
shall be considered is the proper 
selection of monitoring stations in 
relation to the nearby mining activity 
(e.g., hauling and crushing).

Sample vegetation in sampling sites: Mangingidong view deck and 
remnant forest, GP4-8-year-old plantation and  mangrove forest.

During the pilot testing, several 
changes to the developed 
Environmental Monitoring Plan 
(EMoP) were made. Major point to be 
revised is the delineation between 
a mined-out area and a disturbed 
area. Definition of the terms was 
traced back to the Philippine Mining 
Act of 1995. The point system in the 
biodiversity management measure 
was also revised accordingly. This is 
to give proper weight to measures 
that prioritize avoidance and 
reduction rather than offsetting. 

Some of the observed faunal species in Apex Mining Corporation: 
a) fairy blue bird (Irena cyanogastra Vigors), b) serpent 
eagle (Spilornis holospilus Vigors), c) Mindanao horned frog 
(Megophyrys stejnegeri Taylor), and d) Philippine sailfin water 
lizard (Hyrdrosaurus pustulatus Eschscholtz) 
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Study 4.  Arthropod communities 
as a tool to assess soil quality 
and biodiversity in mining and 
restoration sites
 
Study Leader: Cynthia C.   
  Marquez
 
Duration:  January 2017 to 
 December 2018

The study seeks to evaluate the soil 
quality of degraded and restoration 
sites using arthropod communities, 
and to discover the potential of 
these soil faunas as indicators of 
ecosystem change in response to 
contamination and subsequent 
restoration of mined sites.

The stused used of arthropod 
communities as an indicator of soil 
quality and biodiversity in mining 
and restoration sites. Arthropods 
were collected through soil sampling 
in three different sampling habitats, 
namely: mined-out, unmined and 
restored sites of the two selected 
mining companies.  Two samplings 
per season were considered to 
further assess the arthropod’s 
composition, abundance, and 
diversity. 

The two mining companies 
selected for the study were: the Rio 
Tuba Nickel Mining Corporation 
(RNTNMC) and the Carmen Copper 
Corporation (CCC). RTNMC is 
one of the mining companies of 
Nickel Asia Corporation (NAC) that 
takes pride in the claim of being a 
responsible corporate citizen. Its 
mine site is located in Barangay Rio 
Tuba, municipality of Bataraza, in 
the southern tip of the province of 
Palawan. It exports saprolite and 
limonite ore, and provides limonite 
ore and non-mining services to the 
adjacent Coral Bay HPAL plant of 
CBNC. Meanwhile, CCC in Toledo 
City, Cebu is a wholly-owned 
subsidiary of Atlas Consolidated 
Mining and Development 
Corporation. It has an operating 
agreement with Atlas Mining and 
exclusive operating rights over the 
in situ mineral resources and ore 
reserves of Carmen, Lutopan and 
Biga mineral deposits, collectively 

known as Toledo copper mine 
covering 1,674 ha.

The first dry season and wet season 
sampling were accomplished in 
CCC and RTNMC, respectively. 
A total of 36 soil samples were 
collected and extracted using Berlese 
Funnels located at the ERDB Soils 
Laboratory. The soil samples were 
collected during the last day of the 
field activities to ensure that the 
arthropods within the soil are still alive 
prior to extraction. Full extraction of 
these soil arthropods lasted five to 
seven days.

Extracted arthropods were sorted 
using dissecting microscope and 
were placed in bottle containers that 
were properly labelled according to 
sampling unit and habitat. Further, 
sorting to the known Order level 
was done and was brought to the 
entomologist for identification up 
to family level. There were 102 
microarthropods identified from both 
mining companies with ecological 
roles and functions. Also, the soil 
samples were brought to ERDB Soil 
Laboratory and Central Analytical 
Services Laboratory of National 
Institute of Molecular Biology and 
Biotechnology (BIOTECH) for 
the analysis of physico-chemical 
properties and heavy metal content 
to determine the level of toxicity/ 
pollution of these soils in relation to 
the biodiversity of the soil arthropods 
using the QBS method.

Three sampling habitats identified 
within the CCC mining area: a)  
adjacent unmined, b) mined-out 
area, and c) rehabilitation area

Extraction of soil arthropods collected from Carmen Copper Corporation 
mining
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Landscape Function Analysis (LFA) 
was also completed both in CCC and 
RTNMC mining sites. It is a monitoring 
procedure that uses rapidly acquired 
field-assessed indicators to assess 
the biogeochemical functioning of 

Study 5.  Establishment of 
bamboo community for small and 
medium-scale enterprise

Study Leader: 
Lynlei L. Pintor
 
Duration:  August 2015 to   
 December 2018

The general objective of the study 
is to establish small and medium 
scale bamboo enterprise to serve 
as additional livelihood for the local 
communities.  The outcome of the 
project will specifically benefit the 
adopted people’s organizations (PO) 
and bamboo industries of Camarines 
Sur and La Union.  

The study intended to launch 
communities relying on bamboo 
(Bambusoideae) for alternative 
livelihood. It aims to enhance 
the skills of the PO members in 
creating bamboo products prior 
to starting a bamboo enterprise. 
Hence, information generated by 
the study will serve as a guideline 
for other groups or organizations 
interested in establishing a bamboo 

enterprise. An in-depth analysis 
about the bamboo communities 
will provide the information for the 
industries to meet the demands 
and compete in the growing market 
of bamboos. Moreover, the set of 
techniques to be provided will 
portray the proper establishment 
and sustainable management of 
bamboo and its products. Lastly, the 
data to be collected from the study 
will serve as basis in the production 
of IEC materials for information 
dissemination. 

The handicraft training was launched 
in Balatan, Camarines Sur through 
the assistance of the Department 
of Trade and Industry (DTI). The 
resource persons from DTI taught the 
PO members of the different types 
of bamboo handicrafts that they can 
create on their own such as vases, 
cups, cup holders, pitchers, coin 
banks, spoons, forks, ladles, utensil 
holders, gadget holders, sound 
enhancers, and lampshades.

The POs were likewise equipped 
with financial management skills 
through training on bookkeeping. 

Some of the soil arthropods identified: a) Earwig of family Labiidae, b) Order 
Psocopter of family Trogiidae, c) Ant of family Formicidae, d) Acarina of 
family Trombiculidae, e) Coleoptera of family Latriidae, and f) Collembola of 
family Entomobryidae 

landscapes (Hindley and Tongway 
2005). Furthermore, secondary data 
such as maps and environmental 
baseline information of CCC in Cebu 
were secured as references needed 
for the research. 

Landscape Function Analysis and 
soil sample collection

Pickled bamboo shoots produced by the 
PO members

The participants of Bamboo 
Handricraft Making showing their 
finished products 
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Participants were initially taught 
about the cost-and-return analysis 
to generate information on the 
marketing of bamboo products. 

Success stories from bamboo 
industries were documented through 
photos and videos. Interviews with 
the members revealed that the 
training was timely since bamboo 
shoots are seasonal. The officers 
reported that they encountered 
problems in terms of extending the 
shelf life of the pickled bamboo 
shoots to address this manual 
pasteurization was also discussed 
and demonstrated.

Surveys were also administered 
to the beneficiaries and resource 
flow for the study sites was 
found. The livelihood in Balatan, 
Camarines Sur includes agriculture, 
particularly farming and fishing. 
As for the municipality of Rosario, 
most residents run small-scale and/
or backyard livestock as it supplies 
them draft power, source of protein 
food, and farm income. In terms 
of bamboo shoots, the market’s 
preferred species of bamboo was 
Siitan (Bambusa blumeana J.A. and 
J.H. Schultes) as reported by the 
respondents. 

The study also found that the supply 
of bamboo shoot is adequate. Few 
respondents mentioned that the supply 
of bamboo was inadequate due to 
their dependency to the supply of 
the traders or suppliers. Some were 
also afraid to sell due to an ordinance 
declaring the cutting of bamboo shoots 
as illegal. Most of the respondents 
perceived an increase in supply and 
demand of bamboo shoots for the 
next three to five years, but some also 
said that there might be a decrease in 
supply due to the municipal ordinance 
in La Union prohibiting the collection of 
bamboo shoots.

The different bamboo handicrafts produced by the participants

Study 6. Rapid environmental 
rehabilitation and climate change 
impact mitigation through 
bamboo greening

Study Leader:
Digno C. Garcia

Duration:  July 2014 to 
 June 2019

The study aims to rehabilitate 
unproductive areas, provide 
socioeconomic opportunities to the 
community, and mitigate the impact of 
climate change in the areas of Balatan, 
Camarines Sur and Mariano Marcos 
Memorial State University (DMMMSU) 
Reservation in Rosario, La Union.

ERDB highlights the 
importance of bamboo 
through a study on nursery 
propagation and plantation 
establishment. With 
this, the study seeks to 
introduce technologies on 
environmental protection 
and rehabilitation. The 
plantation also provides 
source of livelihood for the 
community.   

A total of 16 ha bamboo 
plantations was 
established in Balatan, 
Camarines Sur and DMMMSU 
reservation in Rosario, La Union. In 
Balatan, the activities conducted 
were weeding and providing 
protection from stray animals. 

Bamboo propagules propagated at the 
nursery 

Propagation of bamboo planting 
stocks was also done to replace 
dead plants and to augment the 
need for expansion of the plantation. 
Quarterly measurement of the 
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diameter and height of 
the 80 clumps each of 
kawayan tinik (Bambusa 
blumeana J.A.& J.H. 
Schultes) and giant 
bamboo (Dendocalamus 
asper (Schultes f.) Backer 
ex Heyne) were gathered 
and recorded to determine 
the yearly carbon content 
of the bamboo plantation. 
The total estimated 
biomass and carbon 
content for  B. blumeana 
for the year 2017 were 
1,515.31 kg and 662.19 
kg, respectively.  Morever, 
the total estimated biomass 
and carbon content for D. 
asper were 885.18 kg and 
390.36 kg, respectively. 
Likewise, data in the soil 
erosion bar was gathered 
quarterly to monitor the 
changes in soil erosion.

Project 3. Application of Sociocultural 
and Economic Tools in Improving Forest 
Governance 

Measurement of growth of bamboo seedlings

Measurement of sediment collected

In DMMMSU Rosario, La Union, 
maintenance activities conducted 
include watering and construction 
of fence to protect bamboo plants 
from stray animals. Water sprayer 
was used to draw water from the 
nearest source. Propagation of 
bamboo seedlings planting stocks 
was done to replace dead plants and 
for the expansion of the plantation. 
The erosion monitoring plots were 
regularly maintained for data 
collection. Sediments were also 
collected to monitor the changes 
of soil erosion in each sampling 
area. The growth and survival of the 
bamboo plants were also monitored 
and recorded. The estimated 
sediments collected for CY 2017 for 
the six sample plots are 2.66 kg, 4.58 
kg, 26.70 kg, 31.32 kg, 3.36 kg, and 
5.32 kg, respectively.  

The sole study implemented 
under this project aims to 

determine the economic value 
of the provisioning ecosystems 
services of the Community-Based 
Forest Management (CBFM) area 
in Brgy. Taba-ao, Tabogon, Cebu 
Province. The study had completed 
all its data gathering activities and is 
now analyzing its data and turning 
them into physical and monetary 
accounts. Provisioning ecosystems 
services being valuated include 
timber, fuelwood, bamboo, and water 
resources.

Study 1:  Valuation of ecosystem 
Location Map of selected provisioning services within the CBFM 
area in Barangay Taba-ao, Tabogon, Cebu Province
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services of a Community-Based 
Forest Management (CBFM) area 
(Completed)

Study Leader: 
Ma. Lourdes DC. Reyes

Duration:  April 2015 to   
 December 2017 

The study examined the use of 
economic valuation techniques 
for valuing the ecosystems goods 
and services, and to set priorities 
for programs, policies, or actions 
that protect or restore CBFM areas 
to sustainably provide goods and 
services. This study,  with approved 
extension, was completed as of 
December 2017. 

The CBFM area in Brgy. Taba-ao, 
Tabogon, Cebu is a 380.928-ha land 
that provides resources needed 
by the community. These include 
farms and plantations, fuelwoods, 
and potable water. The study 
aimed to develop the physical and 
monetary accounts of the ecosystem 
services provided by the CBFM 
area. Activities in the previous years 
focused on gathering of primary and 
secondary data needed to develop 
the said accounts.

For this year, the study equipped its 
research team as well as selected 
members of the ERDB Valuation 
Committee with basic valuation 
techniques. The training-cum- 
consultation workshop helped the 
team prepare for data analysis. It 
also transpired from the consultation 
that more data were still needed to 
be collected in order to develop the 
physical and monetary accounts. 
Based on the recommendations 
during the workshop, the team 
completed the data gathering 
activities which included field 
inventory of timber, bamboo, 
fuelwood, and water resources; 
consultations with experts and 
relevant offices like the Mines and 
Geosciences Bureau (MGB); and 
key informant interviews with PO 
members, residents, and market 
sellers of these resources. In 

Participants of the consultation workshop with the 
resource speaker, Dr. Arvin Vista, held in Tagaytay 
Haven, Tagaytay City on January 10-13, 2017

Outlets of the spring found within CBFM area in 
Barangay Taba-ao, Tabogon, Cebu

Consultation with the Mines and Geosciences Bureau 
on ground water storage

addition, beneficiaries of the CBFM 
area were surveyed on the gender 
roles and perspectives in their family 
and community.

To date, all data gathered were 
encoded and tabulated and the 
physical and monetary accounts 
were prepared. 
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Emerging Issues Projects
 

National Survey and Development of an Integrated Pest Management 
Strategy for Important Pests in the Philippines

Study Leader:  Romana A. Mauricio

Duration   :   April 2017 - March 2020

This study was conceptualized 
to provide update on the 

survey of pests in natural and 
plantation forests in the Philippines 
and to develop an Integrated Pest 
Management for each pest identified 
in research centers. 

For this year, ERDB-WWRRC and 
FTRRC were monitored twice 
quarterly for their pest surveillance 
in plantations, nurseries, NGP 
sites, CBFM, and mangrove areas. 
Technical assistance was also 
extended to boost their knowledge, 
and skills and help them in actual 
field assessment of insect pest 
occurrence and in management 
strategy application.

WWRRC conducted assessment 
of the different agoho (Causarina 
equisetefolia Forst.) stands/
plantations in Laoag City, 
Paoay, Currimao and at Mariano 
Marcos State University (MMSU) 
in Batac City. Insect pests of C. 
equisetefolia such as agoho bark 
borer (Coleoptera: Scolytidae) and 
pine shoot tip moth (Lepidoptera: 
Pyralidae) were documented. In 
MMSU, fruiting bodies of Ganoderma 
sp. were observed growing in the 
outside bark at the basal portion of 
C. equisetefolia trees. Likewise, pest 
of bamboo, Omphisa fuscidentalis 
Hampson (Lepidoptera: Crambidae) 
was detected at the Bambusetum of 
WWRRC in Baguio City. 

During the second observation, 
identified pests and diseases were as 
follows: agoho gall disease, agoho 
bark borer, bamboo borer, pine shoot 
moth, heartwood decay, aphids, 

Pests and diseases observed in Sitio Sagpat, Brgy. Dipilat, Vintar, Ilocos 
Norte. A) leaf spot in Pterocarpus sp.; B) leaf curling in Pterocarpus sp.; C) 
leaf spot and shot-holes in Pterocarpus sp.; D) stem canker in Buchanania 
arborescens (Blume) Blume; E) leaf miner in Syzygium cumini (L.) Skeels; 
and F) leaf gall in S. cumini

A B

ED

C

F

leaf blight, mites, and leaf miners. 
Moreover, they also conducted 
application and recommendation 
of IPM strategies and techniques 
in agoho stands at the MMSU in 
Batac City, Ilocos Norte was also 
conducted.

Likewise, FTRRC conducted its 
pest and disease survey in the 
northwestern Mindanao, specifically 

in forest nurseries and industrial 
tree plantations/other forest 
plantations/NGP/CBFM areas. The 
DENR surveillance and monitoring 
field form as prescribed in DAO 
2012-05 dated August 28, 2012 
was used. The following data were 
collected signs/symptoms of pests/
diseases; disease incidence; disease 
severity; tree parameters; biophysical 
characterization; climate, and 
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sampling, collection and preservation 
of live and voucher specimens. After 
the gathering field  evaluation and 
analysis of pest and disease control 
strategies were advised to forest 
nursery operators and forest tree 
growers/NGP/CBFM areas. The IPM 
strategies were: pruning and burning 
of infected plant parts only; pruning 
and burning of infected plant parts 
only plus the application of biocontrol 
agent earwigs (Dermaptera); pruning 
and burning of infected plant 
parts only plus the application of 
Trichoderma sp.; and do nothing as 
control treatment.
 
The ERDB IPM team provided 
technical assistance during the 
assessment of pest and disease 
infestation at the NGP sites in Region 
1 and experimental plantation site 
in Region 10. The identified insect 
pests observed and recorded were 
leaf beetles (Coleoptera), twig 
borers (Coleoptera), grasshoppers 
(Orthoptera), and leaf miners (Diptera) 
while the identified diseases were 
canker, leaf spot, curling, and 
shotholes. Insect pest attack in Region 
1 was reported late and the time for 
field observation was not conducive. 
Some insect pests identified were 
leaf beetles and twig borers. The 
seedlings in the nursery of NGP sites 
were attacked by either beetles or 
grasshoppers based on the damage 
of the seedlings. On the other hand, 
the identified insects and diseases 
in the experimental site of Region 10 
in Malaybalay City, Bukidnon were 
tussock moth larva (Lepidotera), 
aphids (Hemiptera), and the yellowing 
of falcata (Falcataria moluccana (Miq.) 
Barneby & J.W.Grimes). FTRRC already 
applied biological control measures 
to stop the insect pest and disease 
infestation at the experimental site. In 
addition, the system was developed 
and is being managed and maintained 
at the ERDB Main Office.

The ERDB-MO IPM technical team 
also assisted during the assessment 
of pest and disease infestation in 
Regions 1 and 2 as per the request of 

The 1-year old Falcata Plantation in FTRRC experimental site : (A) 
Treatment 1, without Hi-Q VAM 1 mycorrhiza and fertilizer (B) Treatment 
2, with Hi-Q VAM 1 mycorrhiza (C) Treatment 3, with Hi-Q VAM 1 
mycorrhiza and organic fertilizer

C

B

A

the DENR CENRO. Collected insect 
specimens were preserved and 
identified at the ERDB Pathology 
Laboratory. The team also served 
as resource persons during the 
training on ‘’Forest Pests/Diseases 
Detection/Diagnosis, Monitoring, 
Reporting, and IPM Strategies’’ to 
capacitate Forest Pest Surveillance 
and Monitoring Teams in CAR and 
Regions 1, 2, and 3. 

Two data sets on pest and disease 
occurrence/infestation are being 

monitored by the FTRRC such as 
the 1) gall rust in falcata plantation 
showing geographic location 
(using Manifold software) of the 
disease and other site features as 
prescribed, and 2) insect pests in 
forest nursery in Regions 9, 10, and 
13. Furthermore, two IEC materials 
were produced on ‘‘Borer Infestation 
in Northern Mindanao’’ and 
‘‘Prevalence of Gall Rust in Falcata 
Plantation as Influenced by Some 
Biophysical Factors in Northern 
Mindanao, Philippines’’.
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Externally Funded Projects 
Development of Micropropagation Protocol for 
Four Economically Important Bamboo Species 
in the Philippines

Project Leader: Romana A. Mauricio

Duration: November 2016 to December 2019

Observed shoot proliferation of a) kawayan tinik (Bambusa blumeana J.A. and J.H. Schultes), b) bayog (Bambusa 
merrilliana [Elmer] Rojo & Roxas comb. nov.), c) laak (Bambusa philippinensis [Gamble] McClure,) and d) giant 
bamboo (Dendrocalamus asper [Schultes et.] Backer ex Heyne)

This outside-funded project carries the objective of developing an efficient, 
reliable, and cost effective in vitro micropropagation protocol for mass 

propagation of four economically important bamboo species in the country, 
namely, kawayan tinik (Bambusa blumeana J.A. and J.H. Schultes), bayog 
(Bambusa merrilliana [Elmer] Rojo & Roxas comb. nov.), laak (Bambusa 
philippinensis [Gamble] McClure) and giant bamboo (Dendrocalamus asper 
[Schultes et.] Backer ex Heyne). 

Nodal segments of all four species were decontaminated using series of 
different concentrations of sterilants (hydrogen peroxide, ethyl alcohol, and 
commercial bleach). After decontamination, these nodal segments were 
inoculated in vitro. To date, the highest survival rate recorded per species 
after two weeks of culture storage were 84.44%, 50%, 35.56%, and 10% for B. 
blumeana, B. merrilliana, D. asper, and B. philippinensis, respectively. Measures 
to further increase survival rate were being done through modification of 
sterilant concentrations and handling techniques.

Surviving explants from the sterilization procedures were tested using different 
techniques and different culture media for shoot induction/multiplication and 
root induction. The culture medium contained Murashige and Skoog’s basal 
medium (MS) and different concentrations of plant growth regulators. 

a) b) c) d)
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Documentation of the study sites:  
a) cacao plantation intercropped 
with coconut tree in Camarines 
Sur; b) coffee arabica plantation 
with berries in Benguet;  c) coffee 
canephora plantation in Bukidnon; 
and d) rubber plantation in Davao 
del Norte

Site suitability calculator interface

a

b

d

c

Rubber, Coffee and Cacao: Building Site Matching Functions for 
Improved Farm and Agroforestry Development

Project Leader: Florita E. Siapno

Duration: November 2016 to October 2018

This project is funded by the PCARRD, it is expected to come up with a 
software to help in determining species-site compatibility of rubber, 

coffee, and cacao as well as policy recommendations.

To commence the study, databases on rubber, coffee, and cacao were 
retrieved from the DENR-Forest Management Bureau (FMB) while secondary 
data on existing plantations in the country were collected from the 
Department of Agriculture (DA) and local government units (LGUs).
Data collected came from a total of 257 sampling points established for the 
four candidate species namely rubber (Hevea brasiliensis Mull. Arg.), robusta 
coffee (Coffea canephora Pierre ex A. Froehner), coffee arabica (Coffea 
arabica L.), and cacao (Theobroma cacao L.) from 24 provinces nationwide 
using the plotless scheme (“or nearest neighbor”). The most represented 
species so far are T. cacao and H. brasiliensis) with 76 and 58 sampling 
points, respectively. Meanwhile, C. arabica has 30 sampling points coming 
from CAR. 

Aside from measuring the diameter at breast height (DBH) and total height 
(TH), other parameters such as age, elevation, aspect, slope, latitude, and 
longitude were also determined at each sampling point. All data collected were 
encoded in the project’s database, while sampling sites were plotted in the 
Philippine climatic type mapping Corona’s classification.

Soil samples collected from selected sampling points were brought to the 
ERDB Soils Laboratory. The collected samples were then analyzed for their 
nitrogen (N), phosphorous (P), potassium (K), and pH content together with 
texture identification after drying. Also, the climatic data (rainfall, relative 
humidity, wind speed, and temperature) were secured from DOST PAGASA 
weather station in Quezon City for the period 2001-2014.



R & D on Ecosystems 
Dynamics and Sustainable 
Management of Coastal and 
Freshwater Ecosystems 
Program Leader: Carmelita I. Villamor

The general objective of the program is to develop conservation 
and management strategies and draw policy recommendations 
for the rational utilization and protection of coastal and 

freshwater ecosystems in response to debilitating effects of human-
induced pressures and climate change.  Specific projects deal 
on the generation of information, technology, and policy 
recommendations on the three important and interconnected 
sub-ecosystems that make up the coastal and freshwater 
ecosystems such as the marine areas, mangroves and 
estuaries, and inland and freshwater systems.

The program is under the Coastal Zone and 
Freshwater Ecosystems Research Division 
(CZFERD) comprising of three sections 
namely: 1.) Inland and Freshwater, 2.) 
Coastal and Marine, and 3.) Mangrove and 
Beach Forest R & D. All these sections are 
actively engaged in the implementation of 
the program’s three projects and studies 
seven (7), three (3) of which was completed 
in 2017.
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Ongoing Projects/Studies 

Project 1. Climate Change Mitigation and 
Adaptation in Coastal and Marine Ecosystems

This project deals with determining the vulnerability of coastal and 
marine ecosystems and developing strategies to increase resilience 

to the impacts of climate change. Three continuing Studies and one new 
research are being implemented for the year 2017. These studies deal 
with determining the vulnerability of coastal and marine ecosystems 
and developing strategies to increase resilience of coastal and marine 
ecosystems to the impacts of climate change.

Study 1. Climate change 
vulnerability assessment of 
coastal and marine areas in 
priority watersheds (Completed)

Study Leader:  
Jose Isidro Michael T. Padin

Duration: January 2015 to   
 December 2017 

The study aims to produce predictive 
models of climate change impacts 
at the local scale of the identified 
study sites and to identify adaptation 
strategies that shall be disseminated 
to the local government units. In 
this manner, the mitigation and 
adaptation strategies specific to the 
site condition will be properly and 
effectively implemented.

Field data gathering for the 
dimensions of vulnerability of coastal 
areas to erosion and storm surge has 
been accomplished during the first 
two quarters of the year. Acquisition 
of other relevant data (e.g., accretion/
erosion rate from maps or satellite 
imagery), conduct of laboratory 
analysis (e.g. grain-size analysis), as 
well as the input and analysis of the 
data for the respective components 
of vulnerability were accomplished 
on the last quarter of the year.

Dimensions of vulnerability 
particularly characterize three 
aspects, namely, 1) the degree 
or extent the system is subject to 
perturbation (exposure), 2) the 

Conduct of beach morphology assessment: a.) measurement of beach 
profile; b.) marking of important coastal feature; and c-d.) documentation of 
coastal erosion evidences (exposed roots of Cocos nucifera and Sterculla 
ceraica) (Photos by AGAntong)
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degree to which the system is 
affected by disturbance (sensitivity), 
and the ability of the system to 
adjust and cope with the impacts 
of hazards (adaptive capacity) 
(Gallopin 2006). For the coastal 
vulnerability assessment, the 
components of exposure mainly 
include the wave exposure during 
typhoons and monsoons, tidal 
range; and erosion or accretion rates. 
Sensitivity parameters focus on 
typhoon frequency, rainfall amount, 
beach sediment, coastal habitats, 
vegetation, quality of protective 
structures; and rescue facilities. 
Adaptive capacity deals on the 
environmental law enforcement, 
coastal resources management 
program, functional communication 
facilities, community disaster 
preparedness, and alternative 
livelihood of coastal dwellers. 
The interplay of cited factors can 
ultimately influence the vulnerability 
of coastal areas to climate change 
impacts. For instance, a high 
sensitivity rating for coastal erosion 
is given to areas with sand as 
comprising coastal sediment as 
these beach materials are easily 
transported by wind. Similarly, high 
exposure rating is assigned to sites 

with erosion rate of -2.1 m/yr. When 
the aforementioned conditions 
are complemented by low ratings 
from adaptive capacity and other 
dimension indicators, the resulting 
vulnerability category is high for a 
concerned locality.

The vulnerability report presents 
the result of adaptive capacity 
survey in five selected coastal areas 
covered by Ibajay Watershed in 
Aklan (Naisud, Colong-colong, 
Aslum, Ondoy, and San Isidro).  A 
semi-structured questionnaire was 
used to gauge the ability of coastal 
households in coping with storm 
surge and coastal erosion impacts. 
The survey outputs, together with 
the exposure and sensitivity ratings, 
will be part of the generation of 
overall vulnerability map.

Findings on adaptive capacity 
of coastal communities in Aklan 
highlight the project initiatives of 
government and academe to support 
the conservation of their marine 
resources (e.g., marine reserve 
areas and artificial reef).The projects 
also engaged the communities 
to participate on other coastal 
resources management program 

(mangrove planting, regular coastal 
clean-up, and practice of legal 
and regulated fishing). Apart from 
resources conservation, disaster risk 
reduction is an active campaign in all 
areas of Ibajay. Simplified evacuation 
guide is posted in all barangay 
offices. Early warning systems such 
as staff gauge,  megaphone, 2-way-
radio, monitoring, implementation 
of purok system leadership, and  
access to information from other 
forms of media (radio, television 
and newspaper) are also among 
the identified adaptive capacity 
measures.

Overall vulnerability assessment of 
the locality will be determined using 
GIS-based algorithm analysis of the 
inputs from the vulnerability indices. 
Apart from the beach erosion and 
storm surge models, expected output 
from this assessment can cover the 
recommendations on stabilization 
of coastal areas by means of hard or 
soft-coastal erosion controls (seawall 
construction, sand bag placement, 
beach nourishment, and vegetation 
planting) or other adaptation 
strategies that are deemed important 
and appropriate to the site condition.

Flood susceptibility map of 
Malatgao and adjacent areas in 
Narra, Palawan
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Study 2. Blue carbon 
sequestration in protected and 
unprotected seagrass meadows     
(Completed)

Study Leader:  
Jose Isidro Michael T. Padin

Duration: January 2016 to   
 December 2017

This study intended to characterize 
and compare the condition and blue 
carbon sequestration capacity of 
protected and unprotected seagrass 
meadows. 

The culminating year of the study 
was implemented in the small 
island ecosystems of Coron and 
Alabat since seagrass beds abound 
in these islands. Reconnaissance 
surveys were conducted in the two 
islands while the quantitative survey 
was carried out during the second 
quarter in Coron and the fourth 
quarter in Alabat.The parameters 
gathered included seagrass indices 
(richness, density, and diversity), 
morphometrics, biomass estimation, 
sediment, and water quality analysis. 
Seagrass samples were collected, 
oven-dried, and were submitted 
to the International Rice Research 
Institute laboratory for carbon 
content analysis.

Seagrass species present were 
composed of Enhalus acoroides, 
Thalassia hemprichii, Cymodocea 
serrulata, Syringodium isoetifolium, 
Halodule uninervis, and Halophila 
ovalis. E. acoroides was the most 
common and dominant species 
recorded during the survey. Factors 
affecting seagrass growth and 
distribution were also examined. 
Initial findings on water quality and 
nutrient content revealed that most 
of the water parameters were within 
the normal range for seawater and 
the nutrient values in the water 
column were typical for seagrass 
meadows. Nutrient content of 
sediment samples is being analyzed 
at the ERDB Laboratory.

The eelgrass Enhalus acoroides dominated the seagrass beds at the study 
sites a) Mixed beds of Syringodium isoetifolium, Thalassia hemprichii, and 
E. acoroides were also observed b) Algal epiphyte load seems dense and 
common on seagrass species with larger blades such as E acoroides, and 
dugong grass T. hemprichii, and c) The spoongrass Halophila ovalis was also 
present.

a

b

c
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Study 3. Post-bleaching coral 
reef monitoring in Snake Island, 
Honda Bay, Puerto Princesa 

Study Leader:  Jose Isidro   
  Michael T. Padin

Duration: January 2017 –
 December 2017 
(extended until June 2018)

The study aims to determine the 
recovery of bleached coral and the 
associated factors that enhance or 
deter recovery of corals. This study 
was approved for extension. 

The upper and lower reef zones 
in the six established sampling 
stations were monitored for CY 2017. 
From these points, dataset on reef 

structures can be attributed to the 
reduced population of herbivorous 
fish species. Other algal-feeding fish 
species such as the siganids and 
wrasses were observed, but they 
have to be protected from fishing to 
increase their numbers. 

Coral recovery remained to be 
challenged by algal fouling, dead 
corals with algae, and sedimentation 
based on the result of underwater 
survey last November 2017. Tagged 
colonies were more difficult to 
find due to algal growth on the 
coral structures. Submassive and 
branching reef structures had 
collapsed in most stations, possibly 
due to weakening reef framework 
and storm-related perturbations.
 

At present, regulatory mechanisms 
on resource extraction remains 
non-existing in Snake Island. Fishing 
and gleaning are still allowed. 
A collection of giant clam might 
also exist due to the presence of 
empty shells at the bottom. The 
current coral conditions, less 
population of target species, and 
limited recovery of affected corals 
require immediate intervention, 
specifically the designation of a 
no-take zone. Daytime monitoring 
of the population of crown-of-thorns 
should be done to determine if 
manual intervention (e.g., removal, 
induced death) is required. There 
is also a need to stabilize the reef 
bottom to facilitate settlement of 
coral larvae on the reef structures. 

Re-marking of the transect stations: a) deployment of a diver balloon for relocation, b) 
placement of electrical wire as supplemental marker, c) blue sponge (Callyspongiidae) 
and laminar-encrusting Echinopora corals intercepted by the transect line, d) actual 
survey at the lower reef slope using photo-quadrat method

a b

c d

condition and water 
quality were gathered 
using the methods 
of photo-quadrat 
survey (for the reef 
status and recovery), 
daytime fish visual 
census (for associated 
fish communities) 
and in situ water 
quality assessment 
using Horiba Multi-
Parameter Checker 
(for physico-chemical 
water properties). 
Preliminary results 
of the benthic life 
form cover between 
June 2016 and 
June 2017 at one 
sampling station 
(i.e., S1) suggested 
improvement of 
coral cover. The 
cover of dead corals 
and abiotics (mostly 
coral rubbles) had 
increased as well, 
which is an alarming 
progress. Several 
of the coral rubbles 
might be reef 
structures of coral 
colonies affected by 
the bleaching event. 
The preponderance 
of algae on the reef 
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Another cause of bleaching is the predation of crown-of-thorns Acanthaster 
planci (a) on the colonies of acroporid corals (b).

meadows with and without 
mangrove plantation 

Study  Leader: 
Mariche B. Natividad

Duration: January 2017 to   
 December 2018

The study sites were selected 
seagrass beds within Batangas and 
Quezon Province. This selection was 
based on secondary information 
and recommendations of the 
concerned field offices. Barangay 
Gulod, Calatagan in Batangas, 
and Barangay Calutcot, Burdeos 
in Quezon were finally selected as 
study sites. 

Seagrass beds were assessed 
following the transect plot method. 
Six 100-m transects were established 
in seagrass meadows with and 
without mangrove plantation (three 
in each site). All species within the 
plot were identified to species level. 
Seagrass cover was also determined. 
Seagrass samples were collected 
and subjected to morphometric 
analysis using CMEIAS tool. The 
samples were oven dried at 50OC 
to 60OC to its constant weight to 
determine the biomass. For growth 
rate measurement, Enhalusa 
coroides, Thalassia hemprichii were 
marked using the hypodermic 
needle while Cymodocea rotundata 
was marked with a small stringed 

rope at the second-to-the-last 
rhizome. Assessment of plankton 
was carried out using plankton 
net with a mesh size of 64 microns. 
Macrobenthos sampling was done 
using the transect-plot method 
while fish catch method and 
underwater visual census were used 
to characterize the fish assemblage. 
Water quality was measured in 
situ using the HORIBA Multi-water 
quality parameter checker, while soil 
samples were collected for grain size 
and nutrient content analysis (OMC, 
N, P and K)at the ERDB laboratory.

Five seagrass species namely, E. 
coroides, T. hemprichii, Halodule 
uninervis, Halophila ovalis, and C. 
rotundata were identified in both 
study sites. The collected seagrass 
marked with hypodermic needle 
and string rope showed growth 
variations of the leaf blade. Growth 
of new leaf was observed in some of 
the samples. Seagrass samples were 
oven-dried for biomass estimation. E. 
acoroides and T. hemprichii were the 
most dominant species in the study 
areas.

For fish assemblages, six fish 
species belonging to six families 
were collected at the study site: 
two fish species in seagrass 
meadows without mangrove 
plantation (SWMP) and four fish 
species in area with mangrove 
plantation  in Batangas during the 

dry season. Both sites exhibited 
low fish abundance possibly 
due to the type and size of net 
used for specimen collection. 
In Quezon, a total of 24 species 
were recorded, where 14 species 
were found in seagrass without 
mangrove plantation (SWMP). For 
wet season, a total of nine species 
were recorded in Batangas site 
while 18 fish species were caught at 
the sampling locations in Quezon. 
More fish species and individuals 
were recorded at the seagrass beds 
without mangrove plantation (SMP) 
with 16 species and 73 individuals.

For macrobenthos, a total of 30 
species were recorded in Batangas. 
Species richness was higher 
in seagrass meadows without 
mangrove plantation (SWMP) 
compared to seagrass with 
mangrove plantation (SMP) with 
23 and 19 species, respectively. 
Average species density was 
highest in SWMP with a value of 
8.9 individuals m-2. The starfish, 
Archaster typicus was the densest 
species in SMP while the gastropod, 
Nassarius globosus was the 
densest species in SWMP with 
an average mean density value 
of 3.80 individuals m-2 and 2.63 
individuals m-2, respectively. The 
post processing and identification 
of macrobethos in Quezon province 
is on-going both for wet and dry 

a b
Recommendations for the recovery 
of the reefs include a declaration 
of no-fishing zone and regulation 
of gleaning activities in the island. 
Results from these completed 
surveys will also serve as draft input 
to the National Coral Bleaching 
Response Plan and Monitoring 
Strategies.

Study 4. Productivity of seagrass 
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seasons.

Results of the in situ water analysis in 
Batangas and Quezon sites revealed 
that all parameters were within the 
acceptable values (specified in DAO 
34-1990) that can support growth 
and activity of saline organisms. 
Analysis of nitrates and phosphates 
is on-going at the Analytical Services 
Laboratory of IRRI.  For soil analysis, 
the samples are being air-dried at the 
ERDB Laboratory before subjecting 
the samples to nutrient and grain-
size measurements.

Project 2. 

Seagrass productivity project sites in Barangay Calutcot, Burdeos, Quezon: (a) 
seagrass meadows with mangrove plantation; (b) seagrass meadows without 
mangrove plantation; c - d) mangrove plantations in seagrass meadows.

Seagrass species present in the area 
without mangrove plantation: (a) 
Enhalus acoroides; (b) Cymodocea 
rotundata; (c) Halophila ovalis; (d) 
Halodule sp.; and (e) Thalassia 
hemprichii

Seagrass species present in the 
area with mangrove plantation: (f) 
Enhalus acoroides; (g) Thalassia 
hemprichii; and (h) Cymodocea 
rotundata

a b

dc

a

b c

d e

f g h
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Bioecological Profiling of Mangroves in 
Relation to Climate Change

This project has two studies that are packaged to increase the 
effectiveness of mangrove conservation within the Philippines by 

identifying mangroves that may be more resilient to the impacts of global 
climate change. 

Study 1. Sediment accretion rates 
under varying ages of mangrove 
plantations in Quezon Province

Study Leader: 
Alvin S. Gestiada

Duration: January 2017 to   
 December 2018

This  study aims to assess the 
effectiveness of varying age of 
mangrove plantation to impacts of 
sea level rise in terms of sediment 
accretion. It is a continuation 
of the previous study titled, 
“Sediment accretion, carbon stock 
accumulation, and greenhouse 
gas fluxes in Philippine mangrove 
forests”.

Sediment accretion rates of the 
intact, natural mangrove stand in 
Pagbilao Mangrove Experimental 
Forest (PMEF) has an average 
of 0.4720 mm/year for the year 
2017. Sediment accretion rates 
were measured using the rod 
surface elevation table (RSET) 
and were based on the baseline 
measurements obtained in 
September 2015. Sediment accretion 
rates for the three remaining sites 
in 2017  at Catanauan, Quezon has 
an average of -0.0736 mm/year 
based on the average accretion rates 

Study sites in Pagbilao and Catanauan, 
Quezon

of 0.413, -0.2547, and 0.447 mm/
year for the 5, 10, and 25 year old 
plantation. respectively. 

The vegetation of the four mangrove 
sites were assessed using Line-
Plot method by Kaufmann and 
Donato (2010). The vegetation data 
obtained will be used to calculate 
the above-ground carbon stock of 
each mangrove site by feeding into 
allometric equations of Komiyama 
et al. (2005) and conversions by 
Jachowski et al. (2013). 
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Study 2. Arthropod diversity in 
selected plantation and natural 
mangrove forest

Study Leader: 
Cynthia C. Marquez

Duration: January 2017 to  
 December 2018

The study seeks to determine if 
natural stands of mixed mangrove 
tree species favor greater number, 
abundance, and diversity of 
arthropod species in comparison 
with single-species, even-aged 
mangrove plantation. The study 
has the same sites where CZFERD 
completed projects “Greenhouse 
gas (GHG) fluxes and sediment 
accretion on mangrove soils” and 
“Biodiversity assessment and 
monitoring of selected natural and 
mangrove plantations in Region 
IV-A” was conducted. Hence, 
arthropod assessment in natural 
mangrove stands will be done in 
Pagbilao Mangrove Experimental 
Forest (PMEF) located in Barangay 
Ibabang, Palsabangon, Pagbilao, 

Quezon while sampling in planted 
mangroves shall be undertaken 
in Catanauan, Quezon, where a 
5-, 10-, and 25- year old mangrove 
plantations can be found. 

Reconnaissance survey to determine 
permanent sampling plots, and dry 
season sampling and collection 
of arthropods in the natural 
mangrove forest of PMEF. Secondary 
information such as Comprehensive 
Land Use Plans and biodiversity 
assessment reports of PMEF and 
Catanauan, Quezon were reviewed. 

The project team conducted 
initial collection and sampling of 
above-ground and below-ground 
arthropods in PMEF using the 
following collecting techniques: 1) 
Manual searching/hand collection; 
2) Sweep net; 3) Sticky traps; and 
4) Berlese-funnel extractors. Some 
of the common above-ground 
arthropods species collected were 
spiders, beetles, ants, bees, and flies. 
Collected specimens were brought 
to ERDB Entomology laboratory for 
sorting and proper identification. 
Recovered arthropods would be 

Natural mangrove stand in Pagbilao Mangrove Experimental Forest

Varying ages of mangrove 
plantations in Brgy. Matandang 
Sabang Kanluran, Catanauan, 
Quezon: a) five year old, b) ten-year 
old and c) twenty-five year old 
mangrove stands.

Arthropod sample collection by beating method done at Pagbilao Mangrove 
Experimental Forest, Pagbilao, Quezon. Shaking of trees (left) and picking of 
fallen arthropods on the sheet. 

a

b

c
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counted and identified to the lowest 
possible taxa.

Wet season sampling of above 
and below ground arthropods in 
the mangrove forest of PMEF were 
undertaken during the second 
quarter.  Three sampling techniques 
were used: 1) beating method, 2) 
modified window trapping, and 3) 
berlese funnel extraction. Common 
arthropods collected were ants, 
spiders, and cockroaches.  

For the third quarter, permanent 
plots in the mangrove sites of 
Catanauan, Quezon were established 
and samples collected from the wet 
season sampling were identified 
up to family level. Two parallel 100 
m transect plots separated by 50 
m in each of the three areas (5, 10 
and 25 year old) of the mangrove 
plantation were established. Soil 
samples were then collected for 
soil analysis. Results of arthropod 
family identification of samples 
collected from the previous quarter 
(May 2017) showed that the most 
abundant above-ground arthropods 
in P1 and P2 plots were ants (family 

Formicidae, order Hymenoptera). For 
below ground arthropods, the most 
abundant group was mites (family 
Oribatidae, order Acarina).

Second dry season sampling of 
arthropods at the PMEF mangrove 
sites, sorting and recording of 
previously collected samples were 
done during the fourth quarter.  
Arthropods were again collected 
using three collection techniques:                                 
1) Opportunistic sampling;, 2) 

Berlese-funnel extraction setup in 
ERDB Entomology Laboratory

Sorting and digital microscopy of arthropod specimen

Below ground arthropods extracted using the Berlese 
Funnel. (A) family Oribatidae , order Acarina; B) family 
Tabanidae, order Diptera; (C) family Chironomidae, order 
Diptera; (D) family Dytiscidae, order Diptera; (E) order 
Decapoda; (F) family Lycosidae, order Araneae).

Beating Method; and 3) Berlese 
funnel extraction.    Above-ground 
arthropods were stored in 80% 
ethyl alcohol while below ground 
arthropods were extracted using the 
Berlese Funnel. Arthropod samples 
and Berlese funnel extraction were 
done at the Entomology laboratory 
while sorting and identification of 
above and below-ground arthropods 
from the current and previous quarter 
collection are currently ongoing.
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Project 3. Improving Sustainability of 
Freshwater Ecosystems

This project aims to develop conservation and management strategies 
and draw policy recommendations for the sustainable utilization and 

protection of biological resources in coastal and freshwater ecosystems in 
response to widespread and alarming coastal and freshwater degradation. 

Study 1. Development of 
biomonitoring tool for water 
quality assessment of polluted 
freshwater ecosystems 

Study Leader: 
Cynthia C. Marquez

Duration: April 2017 to
 December 2018

This study is a sequel to the 
previous study titled “Identification 
of biological indicators for water 
quality”. It intends to validate 
the reliability of benthic macro-
invertebrates as indicators of water 
quality of river systems in Regions 
1 and 4B. The study sites are the 
Banban River in Bangui, Ilocos 
Norte and Babuyan River in Puerto 
Princesa, Palawan. The upstream 
and downstream sections of Banban 
River are Class A and Class B, 
respectively, while all the sections 
of Babuyan River are Class A water 
based on DENR Administrative Order 
(DAO) 1990-34.

Benthic macroinvertebrates were 
obtained from the three sections 
of two rivers and were sent to a 
taxonomist for identification up 
to family level of classification.
Biological metrics [e.g. total 
macroinvertebrate density, 
Family Biotic Index (FBI)] shall be 
determined when identification has 
been completed. Together with 

biological component, physico-
chemical variables (e.g., dissolved 
oxygen (DO), conductivity, total 
dissolved solids (TDS), and water 
temperature) were also measured 
using HORIBA multiparameter 
water quality checker to give a 
comprehensive picture of the water 
quality in a particular sampling site. 

Results of the in-situ water quality 
analyses for wet season sampling 
showed that the three sections 
(e.g., upstream, midstream and 
downstream) of Banban River are 
within the standard set by DENR for 
Class A waters in terms of DO (10.28 

mg/L), pH (8.39), and TDS (0.32 g/L).
Temperature variations for the entire 
river ranged from 26.46 to 29.55. 
Results also showed an increasing 
trend from upstream to downstream 
section.Based on these parameters, 
Banban River is still suitable 
for use for public water supply. 
Application of Water Quality Index 
(WQI) during the same sampling 
period likewise revealed that the 
upstream of Banban River is still in 
good state, while the midstream 
and downstream are in medium 
condition. Just like Banban River, 
Babuyan River met the standards 
set for Class B waters based on 

Map showing the determined sampling points in Banban River
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the levels of DO (10.50 mg/L) and 
TDS (0.04 g/L) sampled for two 
consecutive wet season periods. 
This is an indication that the river 
is still acceptable for recreational 
water and as such can be used by 
the public for bathing, swimming, 
and other primary contact recreation 
activities.
 
   Initial findings on benthic 
macroinvertebrates indicated that 
majority of the collections in the 
upstream section of Babuyan River in 
Puerto Princesa, Palawan are insects 
belonging to the (Ephemeroptera, 
Plecoptera and Trichoptera) 
EPT group. This group of insects 
is considered as ‘clean water 
indicators’.The families under these 
orders include Hydropsychidae, 
Glossosomatidae, Leptoceridae,  
Philopotamidae, Baetidae, 
Ephemerellidae, Leptophlebiidae 
and Siphloneuridae. The non-EPT 
insect orders are Lepidoptera, 
Diptera and Coleoptera. Unlike the 
EPT group, the families identified 
under these orders particularly, 
Simuliidae and Chironomidae, are 
pollution-tolerant or organisms that 
are suited to survive at low levels of 
DO or in poor water conditions.

Collection of 
macrobenthic 
invertebrates

In situ water quality assessment using HORIBA 
multiparameter water quality checker

In situ water quality assessment 
using HORIBA multiparameter water 
quality checker

Measurement of flow rate using 
current meter

 

Special Project: Development of Pagbilao 
Mangrove Experimental Forest (PMEF) Station
Study  Leader: 
Alvin S. Gestiada

Duration: October 2016 – 2021

Plus Trees (IPT), reviewing of the 
phenology calendar of these IPT’s, 
establishment of mangrove and 
beach forest nursery, and collection 
of target species as planting 
materials for the mangrove and 
beach nurseries were performed for 
the year.

Candidate mangrove and beach 
forest IPT’s were continuously 
assessed. It involved observation 

of the physical characteristics 
including its phenology and superior 
characteristics compared to other 
species in the stand. This was to 
identify which candidate IPT’s are 
possible sources of phenotypically 
vigorous and superior planting 
materials in PMEF. As of the reporting 
period, there were only 218 IPT’s of 
294 potential IPT’s that are qualified 
based on the standards set for 
IPT’s. Among the identified IPT’s, 

The objective of this study is to 
establish the Pagbilao Mangrove 
Experimental Forest as a quality seed 
source of mangrove and beach forest 
species in support to the National 
Greening Program through the 
identification of Individual Plus Tree 
(IPT)/ mother trees of mangrove and 
beach forest species. 

Identification and assessment of 
potential mangrove Individual 
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Avicennia offinalis L. (api-api) was the most dominant 
species consisting of 48 individuals with a relative 
density value of 22.02% while Aegiceras corniculatum 
(L) Blanco(Saging-saging), Avicennia marina (Forsk.) 
Vierh.(Bungalon), and Xylocarpus rumphii  (Kostel.) 
Mabb.(Mala piagau) had the lowest value with only 
1 individual each (0.46% relative density).  The target 
number of IPT’s for mangrove and beach forest species 
aimed to be attained through continuous monitoring 
and assessment of candidate IPTs.  This activity will 
ensure that the IPT population will be composed ofn 
superior quality mother trees that are vigorous, resilient 
and pest and disease-free. These said characteristics are 
crucial in selecting viable source of planting materials 
with highly superior phenotypic qualities. 

The phenological calendars of the species in the 
area are continuously updated due to the difficulty of 
predicting the wet and dry season  attributed to climate 
change. In the initial year of assessment, it was observed 
that some species did not bear buds, flowers and fruits 
during their supposed season. Such vital information 
serves as guide in determining the availability of 
planting materials from the said IPTs. Given that there 
were already works on mangrove phenology, it is 
thought that given the specific prevailing macro climate 
with differences on specific geographic location, PMEF 
species would give some difference in terms of timing of 
flowering and fruiting of mangroves as compared to the 
national recorded data on the phenological calendar. 

Two detailed laborers in PMEF were engaged in 
field work such as collection of planting materials of 
mangrove and beach species inside PMEF, monitoring 
and assessment of candidate IPTs, and guarding the 145 
hectares mangrove area. The collected and raised species 
were used in the Mangrove exhibit during the 2nd ASEAN 
Mangrove Congress held in Conrad Hotel in Manila and 
some seedlings were used in the 1-hectare beach forest 
plantation in Subic Bay Metropolitan Authority (SBMA). 
It was initially targeted that all of the mangrove species 
inside PMEF will be collected as planting materials; 
however, as some of the species have yet to bear fruit, this 
became a hindrance to meet the plan.

Due to the vast mangrove area with numerous entry 
points, it was very difficult for the two laborers to 
simultaneously guard and  protect PMFF. Remnants 
of illegally cut trees were also observed during field 
visits. The team found some of the abandoned stumps 
of C. tagal (Tangal), C. zippeliana (Malatangal), and 
Lumnitzera littorea (Tabau). Based on inspection, 
these were cut down using bolos and back saw. This 
observation was immediately reported to the CENRO/
PENRO which has jurisdiction over PMEF. 

A proposed mangrove nursery and beach nursery was 
planned construction before the year ends. 

Location Map of IPT in PMEF

Perspective of mangrove nursery

Perspective of PMEF IEC/Research Building
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Promoting Ecosystems Health and 
Sustainability of Urban Areas through R & D

The program aims to generate technology for efficient, responsive, 
and enabling environment for sustainable ecosystem management.  
It targets to come up with management strategies and policies for 

the improvement of urban areas specifically addressing the conservation 
and sustainable use of land and water resources. The information being 
generated by various projects under the R and D Program for Sustainable 
Management of Urban Ecosystem will be used for decision-support for policy 

formulation and for management of urban ecosystem in the Philippines.

The program currently implements three projects, namely:  Research 
and Development for the management and improvement of 

commercial and industrial zones at highly urbanized areas 
in the Philippines, R&D for improving enchancing healthy 

ecosystem for communities and settlement areas and 
improving green parks and recreational areas at highly 

urbanized areas in the Philippines.

The program consists of five projects namely: 
a) Ecosystems Perspective in Zoning and 

Land-Use Planning in Highly Urbanized 
Areas, b) Bioremediation Schemes for 

Polluted Industrial and Commercial 
Waterways and Wastewater Reservoir, 
c) Resilience of Communities to 
Disasters and Natural Hazards  in 
Urban Areas, d) Adaptation Strategies 
of Urban Communities on Health 
Hazards Caused by Industrialization 
and Commercialization, and d) 
Psychosocial Benefits and Uses of 
Green Parks and Open Spaces in 
Selected Urban Areas.   
 

 



372017 ERDB Annual Report

Project 1. Research and Development for 
the Management and Improvement of 
Commercial and Industrial Zones in Highly 
Urbanized Areas in the Philippines

Existing land cover map of Cagayan de Oro City

Study 1.  Ecosystems perspective 
in zoning and land–use planning 
in highly urbanized areas 

Study Leader:  
Fe T. Ociones

Duration:  June 2015 to
 December 2017   
(approved for extension until 
June 2018)

The purpose of this study is to 
generate a model for harmonized 
guidelines for recommended 
land uses, DENR policies, and 
environmental management. The 
study is being conducted in four 
major cities namely: Dagupan, 
Cagayan de Oro, Davao and 
Tagaytay. 
 
Cagayan De Oro City 

According to the derived land-use 
map of Cagayan De Oro city (CDO), 
the province relatively has a large 
zone for built-up areas. 
The province of CDO is being 
drained by four (4) major river 
systems, namely: Bigaan river, CDO 
river, Umalag river, and Iponan 
river. These watersheds were 
monitored throughout the year for 
water quality analyses, heavy metal 
content and waste water discharge 
examination. In–situ water analysis 
was accomplished in six (6) sampling 
stations that include, Cagayan 
De Oro, Iponan, Bigaan, Canitoan 
creek, Nestle factory waste water 
outlet and Umalag (Figure 3). The 
CDO River system represents the 
commercial/institutional/residential 
land uses, the Iponan represents the 
mining/residential land uses and 
majority of the Umalag and Bigaan 
catchment is industrial/mining/
residential. Sampling was also 
done in Canitoan Creek which is an 

upstream river that drains in Iponan 
River. The parameters analyzed were 
pH, DO, salinity, conductivity, TDS, 
temperature, nitrite and phosphate.  
In situ analysis measurements are for 
DRY and WET season monitoring  It 
is noted that Iponan River system 
has the highest nutrient loading for 
nitrate and phosphate specifically the 
sample taken from Canitoan creek. 

GAD survey was also conducted in 
the communities near river basins, 
one of which is Brgy. Bonbon. Forty 
respondents were interviewed 
wherein majority have confirmed 
that the ever increasing pollution of 
the rivers lessened their use of the 
river. Accordingly, 30 to 40 years 
ago, these rivers were very clean and 
were being used for bathing, washing 
clothes and dishes and even for 
drinking. The respondents attributed 
the pollution to the increase in 
population in the area. The survey 
mostly focused on the productive, 
reproductive and community 

gender roles of households in the 
barangay, their perception of climate 
change and their experience during 
extreme weather events and flooding 
incidents. Despite the hazards they 
experience they still stayed in the 
area and notably majority have 
elevated their houses during the 
reconstruction of their houses.

Lastly, land use verification was 
conducted in the different areas in 
CDO. Some of these land uses are 
residential, industrial, commercial, 
recreational, coconut/brushland, 
primary and secondary forest, 
grasslands, and agricultural/
plantations.

Dagupan City

Dagupan is located in a very 
large valley plain together with 
surrounding municipalities like 
Benmaley, Calasiao, San Carlos, 
etc. There were seven stations 
in Dagupan where field work 
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was conducted representing six 
river tributaries of Dagupan River 
(shown in Figure 2). These stations 
include Parongkin (Midstream and 
Upstream), Manat (Midestream), 
Magsaysay (Downstream), San 
Carlos (Midestream), Dinalaoan 
(Midstream) and Pantal-Calmay 
(Downstream). Calmay is the main 
drainage of all the other tributaries 
mentioned above. In situ water 
analysis was accomplished and 
parameters analyzed were pH, 
DO, salinity, conductivity, TDS, 
temperature, nitrite and phosphate.  
In–situ analysis measurements were 
for DRY and WET season monitoring.  
It was noted that the Parongkin is 
the river system that has the highest 
nutrient loading considering that 
it had the highest values for nitrate 
and phosphate. Parongkin is the 
tributary representing the industrial 
and commercial land uses of Pantal-
Calmay River. In addition, collection 
of water in the 7 stations was also 
accomplished for the analysis for 
sediment load. It was observed that 
the water is more turbid 
and had brownish color 
since sedimentation in 
the rivers is higher during 
the rainy season. 

There were five 
barangays where GAD 
and sociological survey 
had been conducted. 
Most of the 40 
respondents interviewed, 
confirmed that the ever-
increasing pollution in 
the rivers lessens their 
use of the river. Further, 
respondents claimed 
that 30 to 40 years ago, 
these rivers were very 
clean that they used for 
bathing, washing clothes 
and dishes and even 
for drinking. They have 
attributed the pollution 
to the industrialization in 
the area and population 
increased. In the fishpond 
barangays of Salapingay, 
the effluents from the 
industries and in the 

residential areas have contributed 
much in terms of solid and chemical 
wastes. These barangays also 
experience continuous flooding 
especially during typhoons, habagat 
and strong rainfalls. These are in 
Manlued, Salapingay, Calmay, Pantal 
and Pogo Chico (Sitio Maliwawa 
and Kaliraan). These barangays 
are located near polluted river and 
flood-prone areas of Dagupan City 
Collection of water was also done 
in Salapingay and Pogo Chico for 
the analysis of nitrate-phosphate 
and sedimentation. These Rivers 
represent the fishpond industry in 
Dagupan that composes majority of 
the land type in the area.

Land use verifications were also 
accomplished during the field 
work and base maps and satellite 
imageries were used for this activity. 
Alongside this, observations were 
also done particularly on community 
activities related to land use systems 
in the area. For example, it is in the 
agricultural land use systems where 

high sedimentation rates were 
observed since this is the land use 
where soil is disturbed. San Carlos and 
Dinalaoan stations are predominantly 
agricultural in terms of land use, so 
high sedimentation rates were visually 
observed in these stations. Issues on 
solid waste pollution were observed 
in the downstream river systems 
like Magsaysay and Pantal-Calmay 
and this is where the land uses are 
predominated by residential and 
commercial.

Tagaytay City

Spatial analysis was accomplished 
in Tagaytay City and maps were 
produced to include the Digital 
Elevation Model (DEM), Slope Map, 
Political Boundary Map, General Land 
Use Map and the 3D-Landscape Map. 
The Slope and 3D Landscape Map 
is essential in the terrain analysis that 
will be done to be able to analyze for 
the vulnerability to Landslide and 
Soil Erosion. The preliminary land use 
verifications were also accomplished. 

Drainage map of Dagupan showing water sampling stations
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Extracted land use from the google 
imagery was also generated and this 
will be used for the specific land use 
study that will be conducted.

Davao City 

There are six river systems that 
transect Davao City and they all drain 
towards Davao Gulf. Davao River and 
its tributaries is the main drainage 
system of the city. The next largest 
River is Talomo which is the tributary 
that drains the eastern slopes of Mt. 
Apo. Other drainage system includes 
the Lipadas River, Matina River, 

Lasang River and Bunawan River. 

Coordination and secondary data 
gathering with respective LGUS 
and concerned sectors were 
accomplished during the 3rd quarter. 
Collection of water samples were 
also conducted for water pollution 
assessment.

The team coordinated with the 
Planning Office of Davao to inform 
them of the project that will be 
implemented in Davao City and to 
get spatial information and copies 
of their City Development Plan and 

Generated 3D Landscape of Tagaytay City

Fig. 3. Digital Elevation Model of Davao City

CLUP. These documents will be used 
for reference and base information. 
Other accomplishments include the 
coordination with EMB and NAMRIA 
to procure the water analysis done 
by EMB in the six river systems 
that transect the city and to get 
topographic maps. The EMB has 
provided the project with monthly 
in-situ analysis of all their stations 
in six river systems that included 
the Davao, Talomo, Lipadas, Matina 
Bunawan and Lasang Rivers. The 
data being gathered by EMB is 
already substantial for the major 
rivers of Davao and Talomo so 
future in-situ water analysis will be 
done in the four other river systems. 
Based on initial interviews with 
populace near the rivers, the most 
flood-prone river areas include 
Lipadas, Matina and Talomo. Based 
on ocular observations in the 
downstream portion of the rivers, the 
most sedimented rivers are Lasang, 
Bunawan and Davao. Collection of 
water for sediment load was done in 
all the river systems.

Reconnaissance surveys were 
conducted in the drainage area of 
the six river systems including in-situ 
water analysis (physico-chemical) 
and collection of water for sediment 

load. The purpose of 
the reconnaissance was 
to identify monitoring 
stations and to get 
initial water analysis 
for physico-chemical 
parameters. Initial land 
use ocular survey was 
also done along the 
biggest river system 
(Davao River).

The team also 
coordinated with the 
ERDB center (MDARRC) 
in Tagum City and the 
major river system that 
transects the city is 
said to be populated 
with mine tailings and 
other heavy metals. The 
study can be extended 
to Tagum if initial water 
analysis will confirm hard 

metal pollution in that site.
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Study 2: Bioremediation schemes 
for polluted waterways and 
wastewater reservoir in selected 
industrial and commercial areas  

Study Leader: 
Marcelina V. Pacho

Duration: January 2015 to
 December 2017 
(approved for extension until 
June 2018)

The study is expected to come up 
with strategies on bioremediating 
polluted waterways and effluent from 
industrial and commercial areas. 
These strategies are to be adopted in 
drafting policies for managing toxic 
and hazardous wastes.

For 2017, the project took 
off by focusing on the 
laboratory experiments and 
methodologies. From the 
success of the laboratory 
work, the project staff 
was able to isolate a total 
of five different bacterial 
cultures that are tolerant 
to as much as 200 ppm of 
heavy metal. By the end 
of the second quarter, the 
project ultimately narrowed 
the initial five bacteria 
to two cultures that are 
heavy metal tolerant, 
has high heavy metal 
adsorption characteristic 
and has the ability to 
form biofilms. These two 
cultures are preserved 
in agar slants until such 
time that they will be used 
for the improvised water 
treatment facility field 
testing.

The construction of the 
water treatment facility 
incorporating the bacterial 
isolates has started and is 
expected to be completed 
this year.  The necessary 

Observation of samples and picking of distinct heavy metal-tolerant colonies for 
purification and petri dishes showing growth of chromium-tolerant colonies in 
nutrient agar from sediment samples collected in CDO.

materials have already been prepared 
including the half drums, the charcoal 
to be used for filter and the water 
pumps. The water treatment facility 
is now expected to be finished in 
time for the field testing next year. 
This, however, was halted because 
In August, the results of the heavy 
metal content analysis for the rivers 
in Dagupan and Calasiao revealed 
low, and therefore normal, levels of 
contamination which prompted the 
project leader and staff to propose 
a change of site. By the end of the 
third quarter, the request to change 
the site was granted. From Dagupan 
and Calasiao Pangasinan, the project 
site was transferred to the Marilao-
Meycauayan-Obando river system 
(MMORS). 

The last quarter of the year 
mainly revolved on activities like 
reconnaissance survey of the 
Marilao-Meycauayan-Obando River 
System (MMORS), coordination 
with the local government units of 
each municipality, identification 
of possible sampling areas/sites 
and water sample collection to 
determine the levels of heavy 
metals in the river water of MMORS. 
In total, the project has identified 
a total of 11 different sampling 
sites/station, seven being in 
Meycauayan, Bulacan and four in 
Marilao, Bulacan. The project has 
also determined the content of six 
different heavy metals found in the 
river water from these sites.

Observation of samples and picking of distinct heavy metal-tolerant colonies for 
purification (above) and petri dishes showing growth of chromium-tolerant colonies 
in nutrient agar from sediment samples collected in CDO.



412017 ERDB Annual Report

Mt. Sto. Tomas Forest Reserve, 
Tublay, Benguet

Household survey in Sitio Sto. Nino, 
Tublay, Benguet

Project 2. R and D for Improving Enhancing 
Healthy Ecosystem for Management Solid 
Waste in Selected Urban Areas

(four) are in sector two while the 
deepest sinkhole is in sector four.  
Most of the sinkholes range from a 
diameter approximately 5 to 200 m 
and a depth of 2 to 45 m, thus the 
mouth of the sinkholes were densely 
vegetated. The different activities in 
the area such as land-use conversion, 
increasing number of infrastructure, 
different commercial and industrial 
activities, and occurrence of natural 
disasters such as earthquake and 
landslide are some factors that 
contribute to the formation of 
sinkholes.  

Initial analysis was done for the factors 
influencing resilience of household-
respondents.  Based on the result, 
“self-reliant” got the highest eigen 
value and identified as the main factor 
to influence the population resilience.  
Religion while getting the lowest 
value cannot be discounted, the 
Philippines being a Christian nation.

In Region 6, one of the sites was 
located in Brgy. Balabago, Jaro, Iloilo 
City.  During the field survey, a total 
of fifty (50) household respondents 
were interviewed; 88% of which were 
female.  Ages of the respondents 
ranged from 22 – 75 years old.  Based 
on the interview, the most common 

Study 2. Resilience of 
communities to disasters and 
natural hazards in urban areas

Study Leader:  
Jamella M. de Castro

Duration: October 2016 - 
 March 2018

The study’s main objectives are to 
identify the types of disasters and 
natural hazards experienced by urban 
settlers and determine the coping 
mechanisms of men and women in 
urban areas to disasters and natural 
hazards. The selected sites were in 
CAR, Regions 5, 6, and 8. 

Several activities were accomplished 
in Cordillera Administrative 
Region (CAR), Region 5, 6, and 8.  
Coordination meeting with DENR 
and LGUs were done with forwarded 
formal letters to the CENRO offices 
and Municipalities of Baguio, Tuba, 
Tublay, Benguet Municipality of 
Albay, Iloilo, and Tacloban City.  This 
is to seek permission in the conduct 
of the interview survey in respective 
urban communities’ vis-à-vis photo 
documentation, and GPS readings of 
houses and to gather secondary data 
necessary for the project.

A total of 445 households were 
interviewed in twelve (12) sites 
namely: Sto. Tomas Forest Reserve, 
Brgy. Poblacion, Tuba Benguet, 
Brgy. Ambassador, Tublay, Bengeut, 
Brgy. Dominican Hill Mirador, Baguio 
City, Brgy. Balabago, Jaro Iloilo City, 
Brgy. Buntatala, Jaro, Iloilo City, Brgy, 
Padang, Brgy. Dapdap, Legazpi, 
Albay, and Brgy. 86 and 88 of San 
Jose Tacloban City.  Roughly 80% 
were female respondents and 20% 
male.  The age of the respondents 
ranged from 22 – 75 years old.

Results of the survey showed that the 
most common incidence of disasters 
and natural hazards in CAR were 
typhoons, earthquakes, landslide, 
sinkholes, drought, and ice frost.   Ice 
frost and drought were most critical in 
Barangays Poblacion and Barangay 
Ambassador.  These common 
incidences affect the yield of the 
farmers specifically from December to 
February (ice frost) and April to June 
(drought).  The abovementioned 
months were very crucial for the 
farmers especially during ice frost as 
this phenomenon was very new to 
the farmers. They have not discovered 
the suitable defense mechanism; but 
some farmers water their crops to 
avoid wilting drastically.  However, 
initial results, showed that one of the 
problems in the area was source of 
water in which spring location is quite 
far and they cannot water their crops 
during frosting.  During drought, 
farmers use an alternative crop which 
is not water dependent and give a 
higher yield.  

Moreover, in Brgy. Dominican Hill, the 
most distinct type of natural hazard 
that the area experienced was having 
a sinkhole.  A total of 12 sinkholes 
were discovered in Dominical Hill.  
The most number of sinkholes 



42 2017 ERDB Annual Report

disaster and natural hazards in the 
area is urban flooding.  The severe 
urban flooding that the community 
experienced was during the Typhoon 
Frank in 2008.  It showed that the 
most affected areas in Barangay 
Balabago were Zone 4, Alta Tierra, 
Lucky Homes, City Homes, and 
Land Heights which were mostly 
subdivisions.  Most of the respondents 
stated that flooding during Typhoon 
Frank was almost 10 feet high which 
really devastated the houses and 
other properties of the residents.  This 
was traumatic to the people in the 
community.

In Region 6, two (2) barangays were 
prone to urban flooding especially 
during typhoon and heavy rains 
which occurred to be the most 
common disaster and natural hazards.  
Urban flooding in the two barangays 
happened during Typhoon Frank 
in 2008.  Most of the respondents 
stated that flooding during Typhoon 
Frank was almost 10 feet high which 
devastated the houses and other 
properties of the residents.  With 
this incidence, the community 
experienced trauma.  There was no 
casualty in Brgy. Balabago but in Brgy. 
Buntatala, there were 3 casualties 
during the incidence.  Nowadays, 
flooding is very common in the 
area whenever heavy rain occurs.   
Both barangays have infrastructure 
project funded by JICA such as 
establishments of dredge canals 
for flood control.  In addition, JICA 
helped the community to locate the 
areas prone to flooding and come up 
with early warning system.  With this 
early warning system, the community 
will be aware of whether they should 
evacuate to the relocation area if 
necessary.  This project that JICA 
implemented was a big help to the 
community which lessens the worries 
of the community during disasters. 

In Region 5, a total of 53 respondents 
in Brgy. Padanga, Legazpi, Albay and 
50 respondents in Brgy. Dapdap, 
Legazpi Albay were interviewed.  
Results showed that both barangays 
were prone to Mayon volcano 
eruptions, typhoon/flooding, 

Location map with geotagged photos of 12 sinkholes.

150 feet sinkhole in Brgy. Dominican Hill, Baguio City.

and lahar flow.  In relation to the 
calamities that occurred, most 
respondents can specifically recall 
the calamity caused by Typhoon 
“Reming” (international name 
Durian) in 2006 which resulted in 
various casualties in Bicol region. 
The early warning system in 
the local government would be 
going house to house to alert the 
communities in the barangay.  They 
had also placed postings on alert 
levels for the information of the 
public. Other agencies/NGOs that 
helped the communities in times 
of calamities were LGU-Municipal/ 
Provincial, DSWD, media, and church 
organizations.

There was no casualty in Brgy. 
Balabago but in Brgy. Buntatala, 
there were 3 casualties during the 
incidence.  Nowadays, flooding is 
very common in the area whenever 
heavy rain occurs.   Both barangays 
have infrastructure projects funded 
by JICA such as establishments of 
dredge canals were done for flood 
control.  In addition, JICA helped 
the community to locate the areas 
prone to flooding and come up 
with early warning system on what 
level of typhoon and flooding could 
occur in the area.  With this early 
warning system, the community will 
be aware when they should do and 
if evacuation to the relocation area.   
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This project has been  a big help to 
the community which lessening their 
worries during disasters. 

In Region 5, a total of 53 respondents 
in Brgy. Padanga, Legazpi, Albay and 
50 respondents in Brgy. Dapdap, 
Legazpi Albay were interviewed.  
Results showed that both barangays 
were prone to Mayon volcano 
eruptions, typhoon/flooding, 
and lahar flow.  In relation to the 
calamities, most respondents can 
specifically recall the calamity caused 
by Typhoon “Reming” (international 
name Durian) in 2006 which resulted 
in various casualties in Bicol region. 
The early warning system in the 
local government was going house- 
to-house to alert the communities 
in the barangay.  They have also 

placed postings on alert levels for 
the information of the public. Other 
groups that help the communities in 
times of calamities are LGU-Municipal/ 
Provincial, DSWD, media, and church 
organizations.  

Lastly, in Region 8, coordination with 
barangay offices of Diit, 88, 58, and 86 
were done.  A total of 86 respondents 
were interviewed in Barangay 88 (36 
respondents) and Barangay 86 (58 
respondents).  The result showed 
that typhoons, storm surge, and 
earthquake are the disasters that 
occurred in Tacloban since 2010. 
The most destructive disaster that 
occurred in Tacloban was Super 
typhoon Yolanda (international 
name “Haiyan”) in November 2013. 
It devastated the Visayas region and 

brought thousands of casualties, 
trauma, damage of properties, loss of 
livelihood and tourism. 
Further analysis of the data will be 
done after the field survey. Based 
on the initial results, one of the 
recommendations for the five (5) sites 
are: replanting of trees, conservation 
and protection of the remaining 
natural resources in the area, 
proper waste segregation, and put 
preventive measures in areas which 
are prone to flooding and landslide.

Secondary data collection was also 
done in which profiles of the seven 
(7) barangays were gathered and 
collected.  In addition, hazard maps 
and other relevant information were 
also gathered.

Study 2. Adaptation strategies 
on health hazards caused 
by industrialization and 
commercialization in selected 
urban communities in 
CALABARZON

Study Leader:  
Rowena C. Payuan 

Duration: April 2017 - June 2018

The objective of the study is to 
determine the health hazard 
posed by industrialization and 
commercialization and the 
adaptation strategies applied by 
municipalities, local communities 
and local residents on the health 
hazards of industrialization and 
commercialization.

Coordination with the DENR regional 
office in Calamba City, Laguna was 
undertaken  to inform the office 
about  the purpose of the study as 
well as to seek permission on the 
future retrieval of secondary data 
in concerned offices.   Likewise, 
coordination with the City Mayors’ 
office, City Environment and Natural 
Resources Offices (CENROs) and 
Barangay Local Government Units 
in the cities of Batangas, General 

Trias, and Calamba were done to 
discuss the objectives and schedule 
of primary data gathering activities of 
the study.

The specific barangays where 
the study will be conducted were 
identified based on the information 
gathered from the respective 
CENROs. Barangays where claims 
of negative effects on health caused 
by industries were selected and 
subjected to reconnaissance surveys.  
Initial interview with the local officials 
from Batangas City and Calamba 
City confirmed the presence of toxic 
fumes being emitted by a power 
plant and steel plant within their 

respective areas. Residents from 
Batangas City alleged that the power 
plant affects their health. Meanwhile, 
effluent of a large piggery in General 
Trias is purportedly emitting bad 
smell that might be a cause of upper 
respiratory infections of people in the 
area.    

The interview schedule was pre-
tested among the affected residents 
in Brgy. La Mesa, Calamba, Laguna. 
Necessary revision was made on the 
interview schedule based on the pre-
test results.

As of December 2017, a total of 
258 households were interviewed 

The study leader and a member of the research team conducting a one-on-
one interview with residents of Baragay La Mesa, Calamba City.
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parks ranged from relaxation (91.6%), 
dating (31.4%), market/bazaar (24%), 
meeting venue of youth (20.9%), 
venue for political rally (16.6%), and 
open concert (12.6%), among others.

Park-goers in both cities expressed 
their desire for parks to have flower 
garden (63.2%), planted with trees 
(60.5%), accessible (51.3%), grass 
landscape (46.7%), fountain (40.2%), 
restroom (69%), drinking water station 
(63.2%), playground (44.4%), mini-
library (35.2%), and senior citizen 
center (34.9%) the top ten were 
deemed important.

In determining the psychosocial 
benefits derived from green parks 
and open spaces, the test developed 
by Shin et al. (2005) was adopted.  
The presence of green parks and 
open spaces had a huge impact 
on the identified 16 psychosocial 
benefits (see graph).  Green parks 
and open spaces have both extrinsic 
and intrinsic values and these are 
manifested with high scores on the 16 
psychosocial behavior of park-goers.

from the two sites comprised of 192 
respondents from Batangas City and 
66 respondents from Calamba City. 
Simultaneous with survey among 
households was the gathering of 
secondary data from the site and 
the internet. Information gathered 
included barangay profiles, statistics 
on the leading causes of mortality 
and morbidity (2012-2015), IEC 
materials issued and circulated 
by JG Summit Petrochemicals 
Corporation, company profiles, and 
other documents/references that 
would support results of the survey 
and data analysis.

Meanwhile seven (7) key infromats 
were interviewed , the city, barangay 
officials, and health workers.

In preparation for the data analysis, 
the code file for Statistical Package 
for Social Science (SPSS) was made. 
An initial 60 interview schedules from 
Batangas City site were encoded, 
processed, and analyzed. 
Partial results of the Batangas 
site showed that vast majority 
of respondents observed and 
experienced negative effects 
primarily on their health due to 
the presence of heavy industries 
in the area. Prevalence of cough 
(36%), headache (10%), dizziness 
(8%), skin allergy (7%), and asthma 
(5%) was observed. These illnesses 
affect mostly the vulnerable groups 
including female, children and the 
elderly. The respondents generally 

associated the illnesses to the air 
pollution emitted by the nearby 
cracker plant.

Initial result of the study was 
disseminated through a poster 
presentation titled “Adaptation 
Strategies on Health Risks from 
Industrial Stressors in Pinamucan-
Ibaba” during the ASEAN Forum 
on Urban Resilience to Climate 
Change and Disaster Risk Reduction 
Management Strategies. The 
congress was held on 4-6 December 
2017 at Plaza del Norte and 
Convention Center, Laoag City, 
Ilocos Norte.  

Project 3.  Improving Green Parks and 
Recreational Areas in Highly Urbanized Areas 
in the Philippines

Study 1. : Psychosocial benefits 
and uses of green parks and open 
spaces in selected urban areas 
(Completed)

Study Leader: 
Carmela G. Taguiam, PhD

Duration: January - December  
 2017

The study aims to generate 
information on the benefits of uses of 
green parks and open spaces and the 
desired features of urban parks and 
green spaces. 

Coordination with the DENR offices 
(BCWERC and WWRRC) and local 
government units at the municipal 
and barangay levels (Baguio and 
Cebu City) were undertaken. 
Reconnaissance survey was 
conducted in both cities to identify 
the urban parked frequently visited 
by households and other park-goers.  
Likewise, pre-testing of the interview  
was done to improve the survey tool. 

About 261 park-goer were interviewed 
from the established parks in Baguio 
(58.6%) and Cebu (41.1%). Park-goers 
consisted of urban residents (75%) 
and visitors (24.9%); female (59.4%) 
park-goers were higher as compared 
to male (40.6%). Photo-documentation 
was likewise undertaken.

Result of the survey showed that the 
combination of park-and-mall (39.5%) 
and park (37.1%) be it metropolitan, 
theme, community, or neighborhood 
are the preferred places visited for 
relaxation pruposes. Park-goers either 
walk (35.2%) or ride a jeep (46%). 
In both cities, weekends (42.5%) is 
identified as the desired days to visit 
parks. Most them (33.3%) make it a 
point to visit parks once a month with 
family (63.2%), friends (32.1%), or 
alone (19.9%).

As regards the physical activities 
undertaken while in parks, walking 
(61.7%), sitting (50%), jogging (34.7%), 
and photography (34.4%) topped the 
list. While the patterns and uses of 
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The Baguio Botanical Garden is 
located east of Baguio’s downtown 
area.

Psychosocial benefits derived from green parks and open spaces.

Plaza Independencia located between Fort San Pedro 
and the former Gobierno Provincial downtown are in 
Cebu.

Corollary, a  poster paper titled Urban parks and green spaces circumvent 
the impact of urban heat island (UHI) among urban dwellers in Baguio City, 
Philippines was presented during  ASEAN Forum on Urban Resilience to 
Climate Change and Disaster Risk Reduction Management Strategies held in 
Laoag City on 4-8 December 2017.
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4. RDE Program on Addressing Hazards 
in Watersheds for Water Supply 
Sufficiency and Resources Availability
Program Leader:  Carlos S. Arida Sr., PhD

Focused on addressing hazards within watersheds to 
attain sufficient water supply, the Center implemented 
four (4) and development projects with five (5) 

research studies. These are: Project 1 - Watershed Resources 
Assessment and Management, Project 2 - Management 
and Protection of Water Bodies, Project 3 - Watershed 
Rehabilitation, Protection and Conservation, and Project 5 - 
Livelihood Development within Watersheds. 

Project 1. Watershed Resources 
Assessment and Management

Study 1.  Resources assessment 
of critical watersheds in Northern 
and Central Luzon (Completed)

Study Leader:  Hipolito S. Baldo

Duration: January 2017 -   
 December 2017

The study aims to provide baseline 
information on the watersheds and 
water resources within selected sites 
through the assessment of the various 
physical and biological features of 
watersheds, determination of water 
discharge, characterization of the flow 
regime (low, high and frequency) in 
terms of water yield, and collection 
of information on the population/
demography and socio-economic 
conditions of residents in the 
watersheds.  Study sites included the 
Ambayoan Watershed, Kayapa, Nueva 
Vizcaya in Region 2 and in Manablon 
Sub-watershed, Pantabangan, Nueva 
Ecija in Region 3.

Resource assessments were 
undertaken in the different 
ecosystems of the Ambayoan 

Watershed and Manablon Sub-
watershed.

The soil profiles for each land 
uses of the two watersheds were 
characterized. These were described 
according to horizon depth, soil 
color, texture, width of boundary, 
structure, drainage, and existing 
vegetation around the profile pits. 
The areas were further characterized 
by means of collecting soil samples 
for physical and chemical properties 
assessment/analysis. Samples were 
brought to the soils laboratory for 
analysis and still waiting for the 
results.  Biodiversity assessment was 
undertaken following the guidelines 
in DENR Memorandum Circular (MC) 
No. 2008-05.

Ambayoan Watershed’s land-uses 
included open/grassland, forest, 
agricultural land/agroforestry, 
brushlands, and plantation. Most 
of these land-uses have rolling to 
steep topography distributed from 
various elevations (300 – 1400 
masl) with a slope that ranges from 
600 – 800. Land conversion (from 

forest to agricultural area) within the 
watershed was very noticeable. The 
opening of farm-to-market roads 
with the drastic land conversions 
had resulted in numerous landslides 
that are detrimental to the current 
state of the forest and the Ambayoan 
Watershed as a whole.  The Manablon 
subwatershed, on the other hand, 
showed variations in the area in terms 
of the vegetational classification 
particularly at the lower elevation 
where most of the areas were 
subjected to reforestation activities.

For the biodiversity assessment 
results, Ambayoan Watershed’s 
natural forest/mixed forest is 
dominated by Benguet pine (Pinus 
kesiya Royle ex Gordon), molave 
(Vitex parviflora Juss), sangilo 
(Pistacia chinensis), tibig (Ficus 
nota), dita (Alstonia scholaris) and 
rain tree (Albizia saman) while the 
mossy forest are dominated by oak 
(Lithocarpus spp.), Benguet pine 
(Pinus kesiya), hauili (Ficus septica), 
tibig (Ficus nota), Macaranga 
spp., and dusong (Vacicninium 
barandanum).  The plantation/
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reforestation area is dominated by 
yemane (Gmelina arborea) and teak 
(Tectona grandis) while assessment 
in the backyard agroforestry shows 
that the area is dominated by 
mangga (Mangifera indica), star 
apple (Chrysophyllum cainito), 
avocado (Persea americana) and 
coconut (Cocus nucifera). riparian 
areas within the watershed are 
dominated by ipil-ipil (Leucaena 
leucocepala), alnus (Alnus japonica), 
tibig (Ficus nota), benguet pine 
(Pinus kesiya Royle ex Gordon), 
binunga (Macaranga tanarius) 
and mangga (Mangifera indica). 
Moreover, assessed agricultural 
areas are dominated by takip kuhol, 
Cogon, bulak manok, Cyperus 
spp., rice (Oryza sativa), carabao 
grass (Paspalum conjugatum), 
tuhod manok, and Galinsoga 
parviflora. Further, endangered 
understorey vegetation as cited 
in the International Union for 
Conservation of Nature (IUCN Red 
list) such as Ground orchid, wild 
rose, raspberry and pitcher plant 
were also noted during the floral 
resource assessment. There are 
also 16 species of birds, one (1) 
species of amphibians and two (2) 
species of fishes identified within the 
watershed. Of these, one (1) species 
is nearly threatened while the 
other species are least concerned 
according to the IUCN

Meanwhile, biodiversity assessment 
for the Manablon sub-watershed 
showed mixed forest stand is 
dominated by palosapis (Anisoptera 

thurifera), pahutan (Mangifera 
altissima) and alibangbang (Bauhinia 
malabarica). Meanwhile, ipil-ipil 
(Leucaena leucocephala), hagonoy 
(Chromolaena odorata), hauili (Ficus 
septica), uuko (Mikania cordata), 
cyperus sp., talahib, and other 
varied grass are  some of the species 
observed during the assessment of 
understorey vegetation. 

In situ water quality assessment was 
conducted in Ambayoan watershed 
and Manablon subwatershed and its 
various river systems. Among those 
assessed using the multiparameter 
water quality tester were pH, 
temperature, salinity, conductivity, 
TDS and turbidity. Result of the 
in situ water assessment of the 
Ambayoan sub-watershed revealed 
the following: pH range from 7.37 – 
8.68; temperature range from 23.4 
– 30.9oC; salinity from 0.148 – 0.194 
ppm; conductivity range from 0.207 
– 298.6 µS; TDS range from 98.3 – 
146.5 mg/L; and Turbidity range of 
0.89 – 17.89 NTU. 

For the SEES component, a total of 
115 households were interviewed 
from the different barangays of 
Kayapa, Nueva Vizcaya. Meanwhile, 
for the Manablon subwatershed, the 
in situ water assessment generated 
the following results: pH range from 
7.37 – 8.39; temperature range from 
28.80 – 30.9oC; salinity from 0.138 – 
0.179 ppm; conductivity range from 
178.4 – 264.8.6   µS; TDS range from 
88.18 – 130.2 mg/L; and Turbidity 
range of 0.96 – 10.31 NTU. 

River cross-section measurements, 
depth and velocity were measured 
to account for the water discharge. 
GPS coordinates were recorded for 
each site. Stream discharge was also 
measured using flotation method. 

For the Socio-Economic and 
Environmental Survey (SEES) 
component of the study, primary 
data gathered from the SEES 
included the demographic 
information, social information, 
source of income, organizations and 
credit sources in the community, 
waste disposal system, key 
leaders, gender and development, 
environmental information, and 
psycho-sociological information.  
Further, infrastructures (roads, and 
buildings), health facilities (Botika 
ng Barangay, Rural Health Center, 
and public toilets), communication 
facilities, educational facilities 
(schools), transportation facilities 
(tricycle, jeepney, bus, motorcycle, 
and private vehicles), potential 
tourist spots and programs/projects 
implemented in the community 
were also gathered and photo-

Natural and mixed forest stand in Ambayaon Watershed, Kayapa, Nueva 
Vizcaya

River bodies within Ambayoan Watershed, Nueva Vizcaya and their 
geographical coordinates: Pampang River, in Brgy. Pampang and Ngili Creek, 
in Brgy. Balangabang
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documented. These data were 
collated, processed, and analyzed 
using the Statistical Package for 
Social Sciences (SPSS). 

Ambayaoan has a total of 115 
households interviewed from the 
different barangays of Kayapa, 
Nueva Vizcaya while 80 respondents 
were interviewed from two (2) 
barangays within the sub-watershed 
of Manablon, namely, Brgy. Villarica 
and Brgy. Liberty.

For Ambayaoan, data revealed that 
the people within the watershed 
believe that watersheds play an 
important role in the maintenance 
of high-quality water regiment for 
agricultural production, household 
use, biodiversity conservation and 
recreation purposes. Considering 
the various benefits that include 
economic, social and cultural, and 
environmental services provided 
by Kayapa’s water resources, it is 
but imperative that the drainage 
systems and watersheds be properly 

Location AREA 
(m2)

VELOCITY 
(m/s)

DISCHARGE
(m3/s)

1.  Pampang River, Brgy. Pampang 1.198 0.36 0.4321

2.  Pampang River, Brgy. Besong 0.882 0.52 0.2293

3.  Oyawe River, Brgy. Talicabcab 0.8625 0.57 0.4915

4.  Ambaywan River (1), Brgy. 
Talicabcab

0.2754 0.17 0.4728

5.  Ambaywan River (2), Brgy. 
Talicabcab

- - -

6.  Kayapa Proper West 2,245 27.78 62, 366.1

7.  Ambalata Creek, Brgy 
Balangabang

937.5 10.24 9, 598.98

8.  Ngili Creek, Brgy. Balangabang 772.5 41.33 31, 924.87

9.  Pampang River (Ngili-Ambalata) 1530 35.72 54, 651.6

10.  Pasngal Creek, Brgy. Besong 941.3 21.58 20, 316

11.  Lawigan Creek 620 13.61 633.61

12.  Ambayawan River Site 1 1652.5 51.47 85054

13.  Ambayawan River Site 2 2393.89 24.75 59248.78

14.  Ambayawan River Site 3 - Brgy. 
Fianza, Sitio   Puyaw

2565 45.38 116399.7

Table 1.  Result of stream discharge and velocity in Ambayoan Watershed 
Nueva Vizcaya

Location
AREA 
(cm2)

VELOCITY 
(cm/s)

DISCHARGE 
(Q) 

(cm3/s)

1.Manablon River, Brgy. Liberty, 
Pantabangan, NE (Main river)

2,663 64.927 172, 900. 601

2.Manablon River, Brgy. Villarica, 
Pantabangan, NE

5,932.5 9.497 56, 340.95

3.Gana River, Brgy. Villarica, 
Pantabangan, NE 14, 380 14.006 201, 406.28

 Table 2. Stream discharge and velocity in Manablon Sub-Watershed, 
Nueva Ecija

managed, conserved, protected and 
sustained. Majority of the respondents 
are female and most (43.9%) of them 
belong to the young-adult age group 
(20-39 years old) with a mean age of 
45.23 revealing a  young population. 
Majority are also high school 
graduates, married, and belong to 
Protestant congregations such as 
Baptist, UCCP, TCDNACI, Born Again 
and others. The watershed is also 
inhabited by various ethnic tribes, 
namely, Kalanguya, Ibaloi, Kankana-
ey, Bago, Iuwak and others. However, 
Kalanguya is the most dominant. 
Further, vegetable farming is the main 
source of income in the watershed.  
Several environmental laws and 
ordinances are also being observed 
and implemented in the watershed. 
These include the formulation and 
approval of the “Ten-Year Solid Waste 
Management”, implementation 
of “Sloping Agricultural Land 
Technology (SALT)” in selected 
communities, encouragement of 
organic farming, and others.  

Initial data analysis of the SEES 
results for Manablon showed 
that there are more males than 
females in the area and most of the 
residents belong to the productive 
age population or those with 
ages between 15 and 64 years 
old. It was also revealed that the 
computed average household 
size is 5 members. With regard to 
water source, water supply comes 
from three (3) storage tanks being 
filled up by a series of three (3) 
electrically-driven submersible 
pumps. However, NIA and PMWS 
cannot cater to potable water 
requirements of the remote rural 
areas due to topographical factors 
that is why some of the people 
residing in elevated areas depend 
on creeks and springs as their 
source of potable water. Further, 
existing infrastructures (roads, and 
buildings), health facilities (Botika 
ng Barangay and Rural Health 
Center), communication facilities, 
educational facilities (schools), and 
transportation facilities (tricycle, 
jeepney, bus, motorcycle, and private 
vehicles) were photo-documented.
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Study 2.  Vulnerability 
assessment of critical 
watersheds in Northern and 
Central Luzon  (Completed)

Study Leader:
Winston P. Manongyao

Duration: January 2017 to   
 December 2017

Actual and potential hazards 
occurring in the watershed 
were identified from watershed 
characterization data and site 
visitations. This part of the assessment 
is equivalent to a scoping activity 
in environmental assessment. The 
purpose is to focus on priority and 
critical hazards in the watershed. 
Hazard information from the 
Municipal Environment and Natural 
Resources Office (MENRO) and 
Municipal Local Government Unit 
(MLGU) were also sourced out. Data 
from watershed characterization, 
site visitations, and secondary data 
revealed that farms and areas in high 
elevation are vulnerable to landslide 
while low-lying areas are vulnerable 
to flooding. 

Focus Group Discussion (FGD) 
was conducted in order to gather 
additional information about 
the watersheds and to validate 
observations made during the 
previously conducted socio-
economic survey (SES) and field 
visits. The discussion delved mostly 
on the vulnerability and susceptibility 
of the watersheds to natural and/or 
man-made hazards. The FGD also 
clarified things about the watershed 
for a better understanding of the 
problems more appropriately to 
minimize the hazards in the area.

The FGD, elicited information on 
nature of actual and possible hazards 
in the community, the susceptibility/
exposure of the different barangays 
to dangers and the factors that 
contribute to it such as biophysical, 
demographic, economic, socio-
cultural, and institutional factors. 

Information on the adaptive capacity 
and coping mechanisms were also 
discussed.

Focus group discussion with the key informants 
of two barangays in Pantabangan within 
Manablong Watershed about the state of the 
watershed and validation of the results of the 
socio-economic Survey.



512017 ERDB Annual Report

Project 2. Management and Protection of 
Water Bodies 

resulted in the establishment of a 
Constructed Wetland (CWL) along 
Balili River where the water from 
the river was pumped and treated 
using the phytoremediators used 
in the study.  However, AIHR 2017, 
the panel suggested to consider the 
use of floating beds in replacement 
for CWL for the in situ set up in the 

Study 1. Phytoremediation of 
polluted river systems within 
priority watersheds in Northern 
and Central Luzon

Study Leader: 
Darwin A. Ablang

Duration: January 2016 to   
 December 2018

The study aims to develop a 
phytoremediation protocol 
for improving water quality of 
polluted rivers in Northern and 
Central Luzon. The result of the 
study would be important to the 
immediate communities along 
the river systems under study, 
not to mention, the policy- and 
decision-makers in crafting 
regulations pertaining to wastes 
and water management in their 
respective areas of jurisdiction.   

The implementation of the 
study was continued in the 
various rivers in Regions, 1, 
2, 3 and CAR chosen based 
on the following criteria, 
which included, but is not 
limited to, (a) either a Water 
Quality Monitoring Area 
(WQMA) site of the EMB or water 
body recommended by the LGU, 
(b) overt contamination; and, (c) 
socioeconomic importance of the 
river. Study areas include Sinucalan-
Dagupan River System in Region 
1, Calao-Delinquente Diadi River in 
Region 2, Alinsaog River in Region 
3 and Balili River in Cordillera 
Administrative Region (CAR).

As part of the networking and 
linkaging initiatives continued 
partnership with the LGUs, WQMA 
Board and Pangasinan State 
University – Binmaley Campus, was 
maintained. A counterpart funding 
was provided for the implementation 
of the study in Balili River after 
its presentation to the Balili River 
Technical Working Board Meeting.  
Likewise, linkaging efforts also 

River Temperature pH
Conductivity

(µS/cm)
Salinity

(psu)
TDS

(NTU)
Turbidity

Balili River, 
La Trinidad, 
Benguet

23.13 6.85 468.77 0.43 386.17 18.43

Sinucalan-
Dagupan 
River, 
Pangasinan

28.43 7.25 363.1 0.42 115.27 33

Calao-
Delinquente 
Diadi River 
System

28.65 7.76 366.2 0.179 179.3 83.05

Alinsaog 
River, 
Sta. Cruz, 
Zambales

31 7.85 282.03 0.213 160.37 9.7

Table 1. Results of the in situ water quality parameters in Sinucalan-Dagupan 
River, Pangasinan

succeeding year of the study’s 
implementation.

Temperature, pH, conductivity, 
salinity, total dissolved solids, and 
Turbidity were measured as part of 
the in situ water quality assessment 
in four rivers the results of which are 
shown in the Table 1 and 2 below. 

Balili River in La Trinidad, Benguet ngel’s trumpet (Brugmasia  
suaveolens), Umbrella plant 
(Cyperus alternifolius) and Bandera 
española  Caña indica)

Sinucalan-Dagupan River in
Barbara, Pangasinan

Castor plant (Ricinus sativum), Sta.
common reed, bulala and agoho  
(Casuarina equisitifolia) 

Calao-Delinquente-Diadi River, 
Santiago, Isabela

Fortune plant (Dieffenbachia
maculata), Payong-payong (Cyperus  
alternifolius) and wedelia (Wedelia
trilobata).

Alinsaog River, Sta. Cruz, Zambales Periwinkle (Chichirita spp.),  
Alikbangon (Commelina communis),  
and Gabi-gabi (Caladium bicolor)

Table 2. The test plant species used for the experimental set up for the four 
rivers
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Water and sediment samples 
collected from the four river under 
study were submitted to DENR-
accredited laboratories prior to the 
start of experimental set up. Results 
of the laboratory testing were used 
as basis for the kind of heavy metal 
that was used in the study for every 
site. Table 3 shows the result of the 

Setting up of the test plant for phytoremediation in PSU-Binmaley Campus 
consisting of Castor plant (Ricinus sativum), common reed, bulala and 
agoho (Casuarina equisitifolia)

Conduct of In situ water quality 
assessment

Phytoremediation test plants 
collected within Sablan, Benguet

Site
Mercury (mg/kg) Lead (mg/kg) Nickel (mg/kg)

Water Sediment Water Sediment Water Sediment

Balili River
CAR

<0.0002 0.3 <0.05 13 <0.03 9.8

SDRS
Region I

<0.0002 0.3 <0.05 8.2 <0.03 8.9

CDD River
Region II

<0.0002 0.2 <0.05 14 <0.03 8.2

Alinsaog River
Region III

<0.0002 0.2 <0.05 7.5 <0.03 4,460

Table 3. Result of chemical analysis of water and sediments in four study sites

laboratory analysis for water and 
sediment.

Lead and nickel were chosen for 
the experimental set up in CAR, 
Region I and Region II. For Region 
III, the nickel content of the riverine 
sediment was very notable so only 
Nickel was used for the site. After 

three (3) months of exposure to the 
heavy metals, the test plants were 
collected and were air dried and 
submitted for laboratory analysis. 
Results are being processed.

The constructed wetland along the Balili River
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Project 3. Watershed Rehabilitation, Protection 
and Conservation

Study 2.  Integrated pest 
management (IPM) development 
of economically Important Forest 
Pests (Insects and Diseases) 

Study Leader:  
Estrella E. Patrimonio

Duration: January 2016 to   
 December 2018

The study aims to develop IPM 
strategies of bark beetle (Ips 
calligraphus) incidence on pine 
stands/plantations in Benguet 
and Nueva Vizcaya Provinces and 
formulate/recommend preventive and 
control measures of the infestations.

This study has been implemented 
to update ERDB’s  guidebook on 
IPM, entomology, microbiology and 
other related discipline. The focus 
of the study is Benguet Pine (Pinus 
kesiya) and is being implemented in 
Benguet and Nueva Vizcaya. 

Site selection was based on the 
following criteria: a) presence of bark 
beetle in the Benguet pine plantation; 
b) accessibility of the site; and c) 
availability of assistance from the 
community and other stakeholders.  
Sitio Am-a hi in Tiblay, Benguet was 
initially selected as one of the study 
sites because of occurrence of bark 
beetle outbreak in 2016. On the other 
hand, of the assessed areas in Santa 
Fe, Nueva Vizcaya, the pine stand at 
Consuelo, Baliling within the vicinity 

of the municipality’s forest park and 
NGP nursery was selected as the 
proposed study site.  The pine stands 
were infested by bark beetle from 
2015-2017.

As one of the IPM strategies, bio-
control of bark beetle using natural 
enemies like parasites, predators 
and pathogen shall be determined. 
Related to this, pitfall traps were 
installed in the area to assess and 
monitor existing beneficial insect/s 
of bark beetle. In Tublay,  the 
collected insects were two species 
of ants (Hymenoptera), butterflies 
(Lepidoptera), wasp and a mirid 
bug (Hemiptera). In support of the 
activity, coordination with the Crop 
Protection Center of the DA and 
other related institutions shall be 
done to determine existing parasites/
predators to the bark beetle to be 
used as bio-control agent for the 
development of control of the said 
pest. Further assessment shall be 
done to determine predator or 
parasite/s of bark beetle in the area.

Based on the assessments 
conducted, preventive and control 
strategies to manage the bark beetle 
infestations were recommended to 
the stakeholders such as LGUs and 
DENR field offices as follows:

• Prevention of pest infestation 
- Plantation should be kept 
clean and healthy, vigorous 
stands through elimination of 

all materials in which Ips can 
breed and reach high population 
levels. Benguet pine sawdust and 
debris should be burned with 
supervision and outside the pine 
stands area or may be utilized 
(e.g. charcoal briquettes).

• Protection - Regular monitoring of 
the pine stands should be done. 
The earlier the onset infestation is 
detected or diagnosed, the easier 
it is to contain/manage. Likewise, 
protection of the pine stands/
plantations from the occurrence 
of forest fire is necessary as 
this is a triggering factor in pest 
outbreak, IEC campaign on forest 
protection to stakeholders and 
active participation of Bantay 
Gubat is needed; and

• Suppression - Sanitation 
Cutting following the guidelines 
stipulated in DENR-DAO 200-50 
to remove Benguet Pine trees 
that were infested by Ips Germar 
and to prevent spread of disease 
disseminated of decay fungus 
vectored by insects; and

• Salvage cutting - in order to 
remove injured/broken by 
typhoon or killed trees which 
were not infested by Ips 
calligraphus for the primary 
purpose of recovering usable 
material before it becomes 
worthless.
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At the end of the year, three-
day training on pest detection/
diagnosis, monitoring, reporting 
and IPM strategies was conducted 
in collaboration with ERDB Main 
Office on November 15-17, 2017 at 
the Eurotel, Baguio City attended by 
stakeholders from the concerned 
PENROs and CENROs. Through the 
said training, the participants learned 

a broader perspective regarding 
pests and diseases and the different 
management strategies. 

Part of the project output is an article 
entitled “Assessing Bark Beetle 
Incidence in Pine Stands/Plantations” 
which was submitted to publishers 
serves as IEC materials to inform the 
stakeholders and the public about 

Sitio Am-a-hi, Tublay, Benguet  
selected as one of the study sites 
due to the occurrence of bark  
beetle outbreak

(1) Orientation on the Pest Surveillance Form used in the assessment of infested trees (2) Geotagging of ips 
infested Benguet pine trees and; (3) Some of the dead and live trees within the affected pine stand

Affected pine trees assessed of its average diameter at breast height (dbh), 
height, merchantable and GP

Training on pest detection/diagnosis, monitoring, reporting and IPM strategies

the problem of bark beetle infestation 
which threatens pine stands in the 
Cordilleras.
Other sites with reported bark beetle 
incidence were also assessed as 
possible study area in the future. 
These are  Daclan, Bokod, Benguet, 
Sadanga, Mountain Province and 
Bunga, Tadian, Mountain Province. 
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Project 6. Livelihood Development within 
Watersheds
Study 1: Comparative Analysis 
on the Production of Oleoresin 
Tapping Technologies in Benguet 
Pine (Pinus kesiya Royale ex. 
Gondor)

Study Leader:  
Rhandy S. Tubal

Duration: January 2016 to
 December 2017 
(extended until December 2018)

The study intends to develop 
appropriate oleoresin tapping 
technology of Benguet pine in the 
Cordillera Region for dissemination 
to the people’s organizations, 
companies and other stakeholders.
Site identification and selection 
were undertaken in the provinces 
of Benguet and Mountain Province.  
The following criteria were 
considered in site selection, to wit: 
(a) accessiblity of the proposed site 
(i.e.  this shall be easily reached using 
any type of vehicles); (b) Benguet 
pine forest that can accommodate 
the different diameter classes of 
Benguet pine trees which are free 
from any forest pest and diseases 
(Ips caligraphus); (c) supportive 
community living within the 
proposed site; and (d) peace and 
order situation.

Using the criteria of site selection, 
a “Batangan” forest located at 
Barangay Bangaan, Sagada, 
Mountain Province was selected.  
Batangan is an indigenous term 
for privately owned forest being 
protected and managed by a 
family or a clan in the community 
of Mountain Province.  This covers 
about 2-hectares with a North East 
exposure and with elevation ranging 
from 1,650 masl to 1,720 masl.   

The study site in Barangay Bangaan, Sagada, Mountain Province.

Prior to the selection of the 
experimental trees health was, 
assessed using the DENR Forest 
Pests Surveillance Field Form.  Some 
trees had holes made by insects 
through mining, skeletonizing and/
or tunneling.  Bark, particularly the 
lower and middle, was observed 
to be the most affected part of the 
assessed trees.   

The study was laid-out following the 
2x4 Factorial in RCBD. The diameters 
of the Benguet pine trees for tapping 
were measured using a push pull 
tape.  These were painted and 
tagged labelled according to block 
and diameter classes. 
Initial harvesting of yield was 
conducted which was undertaken 
in block III under the Tian Li 
technology.  Collected oleoresins 
were immediately weighed every 
after harvest per tree per diameter 
class. All activities related to the 
tapping operations were being 
documented through photos and 
videos.  These are needed in the 
time-in-motion data gathering for the 
computation of expenses incurred in 
tapping operations. 

Tree health assessment prior to 
selection of Experimental Trees

Oleoresin  harvesting
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5. RDE Program on Land Management 
and Sustainability of Agroforestry 
Systems
Program Leader:  Oscar B. Dominguez

The Program, under the Land Management, Agroforestry 
and Upland Farming, aims to generate and provide data to 
support the development of systems, protocols or policies 

that would best address the issues of land resource management, 
land management strategies, sustainable use of land resources, and 
the uplifting of the Filipinos’ quality of life.  LAUFTeRC implemented 
a total of three (3) R & D projects consisting of six studies in different 
areas in Regions IV-A, IV-B, and V. 

Ongoing Projects/Studies

Project 2. Development of Strategies in 
Establishing Agroforestry Demonstration 
Areas
The project generally aims to establish upland farming technologies for 
adoption in the Bicol Region. By showcasing appropriate and sustainable 
agroforestry practices in all the provinces, more stakeholders will be 
encouraged to adopt the ENR technologies and practices/systems to 
alleviate poverty and make “sustainable agroforestry” a way of life in the 
upland and rural areas in Mindanao and eventually in most parts of the 
country. These projects consist of two (2) studies: Study 1, “Action Research 
of Agroforestry Systems Trials in CBFM Area in Labo, Camarines Norte” and 
Study 2, “Action Research on Agroforestry Systems Trials in LGU-managed 
Area in Labo, Camarines Norte.”

Study 1. Action research on 
agroforestry systems trials in 
CBFM area in Labo, Camarines 
Norte (former title: Selected 
technology for implementation in 
CBFM site)

Study Leader: 
Alicia Bernadas

Duration: January 2015 to   
 December 2019

The general objective of the study 
is to demonstrate appropriate 

and sustainable agroforestry 
practices showcasing established 
demonstration areas in Labo, 
Camarines Norte.

Baseline surveys such as the 
socioeconomic survey tool for the 
assessment of selected CBFM sites 
(SES), Knowledge, Attitude, and 
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Practices (KAP), Socio-Economic 
Survey (SES) and documentation 
of successful and gender sensitive 
hunger mitigation project of CBFM/
LGU men and women (GAD). 
Meetings/FGDs with BAMPCO 
officers and farmer residents were 
likewise conducted. Discussions 

transpired on new arrangements 
for maintenance and protection 
activities, problems on field and 
other concerns. A farmer's training 
hut was constructed to serve as 
venue for subsequent trainings and 
meetings in the area. Biophysical 
characterization of demo farm 

project site and regular monitoring 
activities on established demo areas 
were performed. Self-help groups 
were organized and capacitated to 
prepare the BAMPCO in facing new 
challenges in the gradual withdrawal 
of LAUFTeRC in the area.

Study 2. Action research on 
agroforestry systems trials in 
LGU-managed area in Labo, 
Camarines Norte (former 
title: Selected Technology for 
Implementation In LGU-Managed 
Area)

Project Leader:
Alicia Bernadas

Duration: January 2015 to   
 December 2019

The general objective of the study 
is to demonstrate appropriate 
and sustainable agroforestry 
practices showcasing established 
demonstration areas in Labo, 
Camarines Norte.

The LGU-managed project site in 
Brgy. Guisican, Labo, Camarines 
Norte is a timberland, cogonal, 
clayey soil which has known 
mineral gold deposits. Neighboring 
municipalities local residents have 
worked in the mines and goldsmiths 
previously when mining extraction 

Cropping combinations that matches the site and  the species are narra, pili, and high value crops.

The  training  hut in Brgy. Bayabas Agroforestry demo farm and Brgy. 
Guisacan

was allowed. They have turned 
the metal into finely crafted pieces.  
The common agroforestry practice 
of Brgy Guisican is pure coco-
based. Abaca-based agroforestry 
came later. The place is endowed 
with numerous mountains. The 
topography of the area is generally 
rugged and composed of rolling 

hills and mountainous terrain.  CBFM 
CARP projects of the DENR integrate 
banana and root crops with forest 
trees such as narra, talisay, batino, 
dalipapak are integrated into the 
agricultural crops as well as fruit 
trees such as pili, mango, guyabano, 
cacao, and coffee.



58 2017 ERDB Annual Report

Project 3.  Determination of the Sustainability 
of Existing Agroforestry and Upland Farming 
Practices

Study 1. Sustainability of existing 
farming technologies in Liliw, 
Laguna (Completed)

Project  Leader: 
Marlene S. Melarpis

Duration: January 2015 to   
 December 2017 

The objectives of the project 
are to determine the economic, 
environment and social viability of 
existing upland farming practices 
as well as to determine the timeline  
in the evolution of upland farming 
practices leading to the identification 
of viable upland farming practices.  
The study site,  Liliw, Laguna is    now  
known as little Baguio  of  the South.

The project is in the final year of its 
implementation, accomplishments 
for the whole year CY 2017 includes 
the continuation of bi-monthly 
collection of soil erosion data 
and collection of rainfall data. 
Likewise, interview with the farmer 
beneficiaries were done to determine 
the timeline of the evolution of their 
farming practices in their respective 
farmlots and documentation of best 
upland farming practices. Lastly, 
training on mushroom production 
in agroforestry area was held for 

additional livelihood of the farmers in 
Liliw, Laguna. 

Initial results showed that the 
established agroforestry system in 
Liliw, Laguna somehow helps in 
the restoration of biodiversity and 
watershed functions in the uplands. 
This system provides environmental 
services that include the capacity 
to supply different amenities, e.g. 
food, fodder or fuel for people 
living nearby and in the lowlands. 
The farmers of Liliw practice crop 
diversification for climate change 
adaptation.

With regard to the presence of fauna 
in the area, birds identified thriving in 
the site included, Philippine Serpent 
Eagle, Glossy Swiftlet, White eared 
brown dove,  Large-billed crow, Red-
crested malkoha, Scale-feathered 
Malkoha,Balicassiao, Philippine 
Falconet, Philippine Hanging 
parrot,  Philippine Frogmouth and  
Philippine Bulbul. 

The agroforestry system in Liliw 
Laguna is categorized as “Boundary 
Planting of Trees” and this is based 
on the spatial arrangement of the 
crops. Forest and fruit trees are 
planted along the boundary of every 
farm while high value crops are 

planted inside the farm lot because 
basically the type of crops require full 
sunlight. As an agroforestry system 
boundary planting proved to be 
effective in the area. High value crops 
like baguio beans,  labanos, sweet 
potato, cabbages and tomatoes 
are the common vegetables grown 
in Liliw, Laguna. Recently, farmers 
are now planting other high-value 
crops like strawberry, cauliflower, 
baguio beans, broccoli and cabbage 
in combination with forest and fruit 
trees planted along the boundary 
which also give high profit. 
Farmers in the area practice water 
harvesting as source of water for 
their crops.  An average of 10 tons 
of vegetables are being harvested 
everyday in Liliw, Laguna during 
summer.

“Boundary planting of trees” characterize the upland farming system in Liliw, Laguna.
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Study 2.  Sustainability of existing 
farming technologies in San 
Isidro, Roxas, Palawan 

Study Leader:  
Carmen S.L. Melo

Duration: January 2015 to
 December 2017 
(extended until June 2018)

The objective of the study is 
to determine the economic, 
environmental and social viability 
of the existing upland farming 
practices. 

The demo area for the study was 
established in Brgy. San Isidro, 
Roxas, Palawan where erosion pins 
and rainfall gauge were installed. 
Interview of the POs were done to 
gather data on the timeline in the 
evolution of farming practices in the 
area. Comparing the general average 
of the data, there was a small 
difference among the data obtained, 
though it could not be concluded 
that the difference is insignificant 

Different crops harvested in Liliw, Laguna.

Strawberry farm in Liliw, Laguna

One of the 27 
erosion pins/bar 
installed in the 
demo area (left) and 
the fabricated rain 
gauge  installed in 
an open area.

unless tested statistically. Variations 
from previous data collected were 
observed which showed that in 
some cases, the substrate even 
appeared to get elevated despite a 
heavy downpour. Rainfall data was 

collected everyday but the data was 
presented as total monthly rainfall. 
Heavy rainfall caused accumulation 
of litter fall under the erosion bars 
because the demo area is not so 
steep but only slightly sloping.

Measurement of 
soil erosion at the 
upper, middle and 
lower portion  of the 
demo area



60 2017 ERDB Annual Report

Project 4. Action Research on Resiliency 
of Community-based Forest Management 
(CBFM) Systems to Climate Change

Study 1. Vulnerability 
assessment of CBFM Areas 
in Labo, Camarines Norte 
(Completed)

Study Leader: 
Arlene B. Ranara

Duration: January 2015 to   
 December 2017

The general objective of the study is 
to develop Agroforestry systems that 
are resilient to the effects of climate 
change.  This study focuses on the 
best climate change adaptation 
practices on Agroforestry systems in 
the CBFM areas of Labo, Camarines 
Norte and assessment of their 
vulnerability from the effects of 
climate change. 

Activities throughout the final year 
of the study included key informant 
interview (KII) on the adoption of 
agroforestry technology and effects 
of climate change on the agroforestry 
system; conduct of field interviews, 
tabulation and processing of data; 
identification and documentation of 
AF farms in the study site; conduct of 
focus group discussion and meeting 
with stakeholders; and vulnerability 
assessment. Hazard values inputted 
in the attribute tables of thematic 
maps were determined using the 
scaling factors indices developed for 
drought, landslide and soil erosion. 
The development of vulnerability 
maps was done by overlaying GIS 
layers built for exposure, sensitivity 
and adaptive capacity for hazards 
identified.  Capacity class ranges for 
exposure, sensitivity and adaptive 
capacity were discussed individually 
for each hazard to understand 
better how determinants influenced 
the level of exposure, sensitivity 
and adaptive capacity. Finally, 
the vulnerabilities of areas were 

Vulnerable areas of CBFM Systems in Labo, Camarines Norte to landslide

FGD cum meeting 
attended by 15 
stakeholders composed 
of member and officers 
of the Tao Kalikasan 
Foundation Philippines, 
Inc. (TKFPI), members of 
the barangay LGU and 
DENR-PENRO Daet.

Conduct of the key informant interview
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determined in terms of threat level 
or potential impact (exposure & 
sensitivity) and its current adaptive 
capacity.  Coefficient factors used 

Study 2. Awareness and 
Perception on Climate Change in 
Española, Palawan (Completed)

Study Leader: 
Carmen S.L. Melo

Duration: January 2015 to   
 December 2017 

This study aims to assess the 
awareness of the people in 
Community-Based Forest 
Management (CBFM) areas on 
climate change. 
Prior to the start of the study, 
coordination works with CENRO-
Brooke’s Point, Municipality of 
Sofronio Española, BLGU of Punang, 
and People’s Organization (PO) were 
undertaken. On-site Interview with 
the PO members were conducted. 
Initial findings revealed that the 
members had minimal awareness on 
CBFM, Global Warming and Climate 
Change. However, there were also 
some who believe that intense heat 
and flooding of rivers were the result 
of Global Warming.

Data gathered from the members of 
the CBFM PO were consolidated and 
analysed using SPSS.  A spreadsheet 
was prepared to summarize 
the results of the interview on 
socio-economic aspect. Results 
of the interview on awareness 
and perception were likewise 
summarized. On the other hand, 
training design was already started 

Two of the identified Agroforestry Farms - A10-hectare area established in 1996 planted with coconut, abaca, 
jackfruit, santol, pineapple, pili and lipote located in Brgy. Guisacan Labo, Camarines Norte and a 24-hectare  farm 
planted to Mahogany, cacao, coffee, pineapple, coconut and root crops located in Anamean, Labo Camrines 
Norte. 

and being revised for submission 
upon completion. Meanwhile, 
materials for the preparation of article 
for publication were gathered and 
with additional information from DA 
and CENRO-Brooke’s Point CBFM 
Desk Officer collected through Key 
Informant Interview. An article has 
already been prepared and being 
revised for submission. 

Coordination with the administrative staff of the Municipality of Española 
and conduct of interviews with PO members

for potential impact is 0.5 (o.25 for 
exposure and 0.25 for sensitivity) 
and 0.5 for current adaptive capacity. 
Vulnerability maps for drought, 

landslide and soil erosion were 
prepared.
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6. RDE Program on Enhancing 
Resilience of Wetlands and Coastal Area 
to Support Biodiversity Conservation 
and Ecotourism Development in the 
Visayas Regions
Program Leader: Alicia L. Lustica

The Biodiversity, Coastal, Wetlands and Ecotourism 
Research Center (BCWERC) of the Ecosystems Research 
and Development Bureau (ERDB) is the research arm of 

the Department of Environment and Natural Resources (DENR) 
in the Visayas consisting of Regions 6,7,8, and National Capital 
Region. The Research Center is comprised of 2 stations - in 
Regions 6, and 8 that promote relevant research, development, 
and extension on wetlands and coastal ecosystems to support 
biodiversity conservation and ecotourism development 
gearing towards a healthy environment and sustainable natural 
resources for an improved quality of life.

The Center aims to provide appropriate technology and 
information through research, development, and extension 
towards the enhanced productivity and sustainability of 
wetlands and coastal resources, support biodiversity and 
ecotourism, and protection of the environment for the 

Project 1: Result-based Assessment of 
Rehabilitated Disaster-Affected Mangrove and 
Beach Forest Areas

Project Leader: Dinah F. Favila

Duration: March 2017 to December 2019

The objective of the research project is to assess the impacts and results of 
the Mangrove and Beach Forest Development Project (MBFDP) on three 

(3) selected sites in the Visayas Region as baseline for the establishment of 
a mangrove eco-tourism site that demonstrates balance between economy 

improvement of the quality of life of the Filipino people - particularly in the 
Visayas regions.

For CY 2017, BCWERC is implementing three (3) Research, Development and 
Extension (RDE) projects under the program
Ongoing Projects/Studies
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and environmentalism to alleviate the lives of the community members 
as project beneficiaries.  This project is the proposed continuation of the 
previous project on “Benchmarking and Impact Assessment of Mangrove 
and Beach Forest Rehabilitation in Disaster affected Areas” as an impact 
assessment component.  The study was implemented in four study sites:  
Brgy. Cabugao, Batan, Aklan (Region 6);  Brgy. Obo-ob, Bantayan Island, 
Cebu (Region 7); Brgy. Taguite, Lawaan, Eastern Samar (Region 8).

The profiling of mangroves in the mangrove area of Brgy. Cabugao, Batan, 
Aklan showed that ten (10) mangrove species are highly observable in the 
area belonging to five (5) genera; Rhizophora, Avicennia, Sonneratia, Nypa 
and Xylocarpus. Among these mangroves, Sonneratia alba was the most 
frequently observed and recorded species (F = 60) and has the highest RDom 
value as compared to the other species in the area. However, it was worth 
noting that the most dense mangrove species was Rhizophora apiculata 
(RDen = 21).

On the other hand, when the mangrove population in the area was subjected 
to Shannon – Simpson Analysis, it has been found out that the diversity index 
was higher  than that of the dominance (H’ = 2.037; D’ = 0.147) which only 
shows that the mangrove area in Brgy. Cabugao, Batan, Aklan is still diverse 
in terms of their population.

Macrobenthic sampling was also done in 
order to assess the population and diversity of 
macrobenthic species in Brgy. Cabugao, Batan, 
Aklan. Macrobenthic consists mostly of gastropods 
and brachyurans.  Gastropod Cerithidiopsilla 
cingulata has the highest count and when subjected 
to Shannon Simpson Diversity Index; macrobenthic 
population has a high diversity index value despite 
the high population of the gasthropod species, C. 
cingulata. Meanwhile, for  Brgy. Obo-ob, Bantayan 
Island, Cebu; a total of 835 individuals from 26 
species were inventoried and identified. Of all the 
species, C. pellucida has the highest number in 
terms of population. The diversity index value also 
showed a high diversity count (H’ = 2.736).

Aside from the mangrove population, species of 
avifauna were inventoried in the three sites in Brgy. 
Cabugao, Batan, Aklan; Brgy. Cabugao, Batan, 
Aklan and  Brgy. Taguite, Lawaan, Eastern Samar. 
Shannon-Simpson Index showed a high diversity 
count of avifauna species in the three sites which 
clearly suggests diverse population of avifauna in 
the mangrove areas.  Brgy. Cabugao, Batan, Aklan 
has recorded a total of nineteen (19) individuals 
from seven (7) species. Among avifauna species, 
Coturnix coturnix has the highest in terms of count 
while Gallirallus torquatus and Egretta  garzetta has 
the least count. “In Brgy. Obo-ob, Bantayan Island,  
a total of 100 individuals were observed coming 
from five (5) different species through transect 
walk.” Of these five (5) species, T. chloris has the highest population count. 
Brgy. Taguite, Lawaan, Eastern Samar identified a total of 51 individuals from 
20 different avifauna species. Of these species, G. torquatus has the highest 
count in terms of population.

Mangrove area profiling in Brgy. Cabugao, Batan
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Water quality analysis was performed as part of the biophysical parameter of 
the project.  On-site and on-laboratory water quality tests were undertaken 
and samples were collected for the bacteriological and biochemical oxygen 
demand analysis. The same parameters were considered for water quality 
analysis such as, on-site Dissolved Oxygen test which refers to the level 
of free, non-compound oxygen present in water or other liquids which is 
consumed by the living organism present in the water body. Winkler method 
was used for the test following the given standard (minimum of 5 mg/L) 
according to DAO No. 2016-08 or the Water Quality Guidelines and General 
Effluent Standards of 2016.

The water quality of the mangrove area in 
Brgy Cabugao, Batan, Aklan showed signed of 
improvement after a year. The results showed that 
the DO increased by 1.4mg/L while BOD decreased 
by 2mg/L while Fecal Coliform count decreased 
by 20 MPN. This result solely indicates that the 
water quality of the mangrove area improved after 
the establishment of the mangrove plantation by 
the MBFDP. However, the mangrove area in Brgy. 
Obo-ob, Bantayan Island, Cebu showed an increase 
in the Total and Fecal Coliform count (MPN) as 
compared to the result of the water quality analysis 
conducted last year. In addition, due to this increase 
in TC and FC, the BOD also increased, considering 
that there was an additional utilization of oxygen in 
the water column. The weather and the tide during 
the collection of the water samples have affected 
the results, considering that it was raining and low 
tide during the time of sampling. On the other hand, 
the result of this year’ water quality analysis for the 
profiled mangrove area in Brgy. Taguite, Lawaan, 
Eastern Samar showed a massive decrease in Total 
and Fecal Coliform Count (MPN) as compared to 
the last years’ result. This was also accompanied 
by a decrease in Biochemical Oxygen Demand by 
almost 1 mg/L. This only indicates that there was an 
improvement of water quality in the benchmarked 
mangrove area and the plantation which was 
established had a positive.

An Information Education Campaign (IEC) for the 
high school and elementary students in the whole 
Visayas Region was conducted covering topics on: 
a) Global Warming/Climate Change; b) Importance 
of Mangroves and its Ecosystem and; c) Results 
on the Benchmarking Activities. The IEC catered 
to a total of 1,600 students from eight (8) public 
elementary and high schools. Collection and Analysis of water samples from the mangrove 

forest of Brgy. Obo-ob, Bantayan Island Cebu
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Project 2: Inter-phasing Vulnerability and 
Carrying Capacity Assessment of Priority 
Nature-Based Ecotourism Areas

Project Leader: Reynaldo L. Lanuza

Duration: January 2017 to December 2017

Study 1: GIS-based Vulnerability 
Assessment of Nature-based 
Ecotourism Areas Anchored on 
the Climate Change Framework 
(Completed)

Study Leader: Reynaldo L.   
  Lanuza

Duration: January 2017 to   
 December 2017

Study 2: Biodiversity Profiling 
and Carrying Capacity 
Determination of Priority Nature-
based Ecotourism Areas in 
Visayas Region (Completed)

Project Leader: Chona M. Nitura

Duration: January 2017 to   
 December 2017

The identification and selection of 
the sites is based on the premise that 
the conduct of both vulnerability 
assessment (VA) and carrying 
capacity (CARCAP) determination 
has been completed in the area.  
Rajah Sikatuna Protected Landscape 
(RSPL) has been selected as 
the project site for CY 2017 due 
to its ecological significance 
and ecotourism potentials. The 
nature-based ecotourism areas in 
Magsaysay Park and Logarita Spring 
in Riverside, Bilar and Duangon 
Spring in Zamora are the specific 
sites where the interphasing 
of vulnerability assessment 
and CARCAP assessment were 
conducted.

Thematic maps such as political 
boundary, protected area boundary, 
climatic classification, geology, 

soil, and existing landuse were 
generated using GIS. Primary data 
include biophysical and socio-
economic data.  Ground truthing 
was conducted and GPS tracking 
recorded as to the location of 
the infrastructures, hazards and 
ecotourism activities within the 
RSPL. Based on the information 
gathered, there are five (5) preferred 
ecotourism activities that RSPL 
Magsaysay Park could offer to 
tourists such as bird watching, 
camping, night safari, forest hiking, 
and long-tailed macaque encounter. 
For the Logarita Spring, bathing 
and swimming is the very popular 
activity.  The biophysical features 
of the ecotourism activities that  
were assessed that included the 
routes and distance of forest hiking, 
location of the camping area, 
macaque encounter, and view deck, 
and the occurrence of environmental 
hazards and the vegetation types.

A total of six (6) soil samples (1 
sample at the RSPL entrance, 2 
samples in Logarita Spring, and 3 
samples in Magsaysay Park) were 
collected. For water, two (2) samples 
(Logarita Spring and Magsaysay 
Park) were collected. Soil and 
water samples were submitted for 
laboratory analysis on the physical 
and chemical properties.

The socio-economic data which 
included the demographic 
information, exposure, sensitivity, 
adaptive capacity, facilities and 
infrastructures, limiting factors, and 
flora and fauna within the ecotourism 
sites were analyzed using Statistical 
Package for Social Sciences (SPSS). 
Factors affecting the vulnerability 
of the area were also identified and 
hazard ratings were formulated. 
Climatic factor is the major limiting 
factor considered in the computation 
of real carrying capacity. 

GPS readings taken from ground trothing with RSPL
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The CARCAP for the five (5) popular 
ecotourism activities in Magsaysay 
Park and Logarita Spring in RSPL 
were computed, namely; long-tailed 
macaque encounter, mountain 
viewing, mountain trekking, 
night safari, and swimming and 
picnicking were cited. Moreover, 
the vulnerability on flash flood and 
landslide was also determined. 
The model interphasing VA and 
CARCAP was also developed. 
The vulnerability assessment and 
carrying capacity results were 
presented to the stakeholders and 
validated including the RSPL PAMB 
since the project is within a protected 
area. 

The generated information presented and validated with the stakeholders.

Data collection in the experimental plots in the three mangrovetum areas

Project 3: Development of Mangrovetum for 
Biodiversity Conservation towards Ecotourism

Project Leader: Carlito R. Buante

Duration: January 2017 to December 2020

The Project aims to develop protocol on species-site matching for 
mangroves for sustainable development and management of coastal 

wetlands in identified areas in Regions 6, 7, and 8.

The project is focusing on the establishment of mangrovetum which is 
described as a plantation of different mangrove species or provenances 
suitable to certain site condition. 

The experimental sites are being managed in partnership with local 
communities through people’s organizations (PO). The role of local 
communities in mangrove restoration and rehabilitation as well as in on-
site management is recognized as they are the ones directly affected by 
landscape development and transformation and impacts brought about by 
climate change.  The project sites are: Brgy. Agustin Navarra, Ivisan, Capiz 
(Region 6); Olango Island Wildlife Sanctuary, Brgy. San Vicente, Olango 
Island, Lapu-lapu City, Cebu (Region 7) and  Brgy. Tinago, Calbiga, Samar 
(Region 8).

Monitoring and collection of available propagules/planting materials of 
different mangrove species i.e pototan, pototan lalaki, langarai, busain, 
tangal, malatangal, tabau, and other important mangrove species except 
Rhizophora spp. in Olango Island; Calbiga, Samar; Taloot, Argao, Cebu, 
Bohol, and in other mangrove areas for the collection of provenances. Data 
collection in Brgy. Agustin Navarra, Ivisan, Capiz (Region 6), Olango Island, 
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Lapu-lapu City (Region 7)  and Brgy. Tinago, Calbiga, Samar (Region 8) 
were undertaken. Planting materials were produced for the establishment of 
mangrovetum experimental plots i.e. rooting of collected propagules.

Training on Building Resilient Coastal Communities in Support to 
Mangrovetum Development was conducted in three (3) RDE project sites, 
to wit: 1.) Brgy. San Vicente, Olango Island, Lapu-lapu City on November 
27-28, 2017 involving the people’s organization, Olango Island Eco-Tour 
Association, Inc. (OIETA) and some staff of Olango Island Wildlife Sanctuary 
Protected Area; 2.) Brgy. Tinago, Calbiga, Samar on November 29-30, 2017 for 
the members of people’s organization, Tinago People’s Organization (TPO); 
and 3.) Brgy. Agustin Navarra, Ivisan, Capiz on December 5-6, 2017 involving 
the people’s organization, Agustin Navarra Environmental Conservation 
Association (BANECA) and some representatives of BLGU Agustin Navarra.

Collection of available seeds/propagules of some 
important mangrove species and seedling production 
of some rare mangrove species for the establishment of 
mangrovetum experimental plots
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7. RDE Program on the Conservation 
and Sustainable Management of Natural 
Plantation Forests in Mindanao
Program Leader: Conrado B. Marquez

The ultimate aim of the program is to effectively conserve important 
species inside natural forests and increase the profitability of industrial 
tree plantations, thus uplifting the socio-economic status of the tree 

farmers and boosting the timber industry in Mindanao.  For this quarter, the 
Center accomplished its target deliverables both in RDE programs as well as 
implemented other activities as mandated by the Bureau.

Project 1. Conservation Strategies on Valuable 
And Threatened Indigenous Forest Tree 
Species in Mindanao

Study 1. In situ and Ex 
situ Conservation of Igem 
(Dacrycarpus imbricatus 
Blume) and Almagica (Agathis 
philippinensis Warb) species in 
Mindanao

Study Leaders:  
Sharon P. Alvez/Wima P. Bayaron

Duration: 2015; 2017 to 2019

The study is expected to generate 
basic information of identified 
indigenous and threatened species, 
generate propagation protocol of 
selected species and establish an 
in-situ and ex-situ conservation areas 
for selected species. 

Selected according to its 
conservation status and uses, 
Igem (Dacrycarpus imbricatus 
Blume) and Almaciga (Agathis 
philippinensis Warb) were the 
two (2)  species considered for 
conservation under the study.  
Igem (Dacrycarpus imbricatus) is 
a valuable timber species with the 
wood used for pulpwood, house 
construction, furniture and a range 

of other products. Imbricatus is 
also one of the favorite nesting 
site of the critically endangered 
Philippine Eagle in the highlands of 
Mt. Kitanglad. As to Conservation 
Status, D. imbricatus was listed 
under Least Concern, in some 
countries. However, in China and 
Vietnam this species has been listed 
as Vulnerable at the national level 
(Thomas, 2013). In the Philippines, 
the project on In-situ conservation 
of rare and endangered flora and 
fauna conducted in Cinchona Forest 
Reserve last 2011-2013 revealed that 
Igem was listed as an endangered 
species based on CITES, UPLB-CFNR 
(2012) as cited by Tiongco (2013). 

Tiongco (2013) disclosed that Igem 
appeared to be the most ecologically 
important that needs an in situ 
CONSERVATION program because 
it serves as the favorite nesting tree 
species of the World’s Largest and 
Endangered Bird, the Philippine 
Eagle and only few stands (≥26 
stands) remain in the forest reserve 
area. 

Almaciga (Agathis philippinensis 
Warb), on the other hand, was 
selected because in region 9 the 
species is only confined to only 
one area, which is now selected as 
the in-situ site. The species is also 
valuable in furniture industry and 

The ex-situ conservation 
area for Igem (dacrycarpus 
imbricatus) is located 
at Larapan, Malaybalay 
Bukidnon
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its resin is a raw material for paints, 
varnish and other by-products. 
Almaciga (Agathis philippinensis 
warb.) is a conifer species that is 
endemic in the Philippines belongs 
to the family Araucaraiceae. It is 
a very large tree reaching 300 
cm in diameter at breast height 
and 60 m in height. The trunk is 
straight, cylindrical or may taper 
and sometimes with markedly spiral 
grain. It has no buttress but has big 
swollen superficial roots. Sometimes 
the butt swells to a varying degree. 
The utilization of this species is 
limited to resin and is highly valued 
for its resin locally known as “Manila 
copal” and is utilized in various 
products such as varnish, lacquer, 
soap, paints, printing inks, linoleum, 
shoe polish, floor wax, plastic, water 
proofing materials, paper sizing and 
many other products. A good tree 
will produce 20 kg of gum per year. 
its wood has a glossy, fine texture. It 
is one of the most expensive woods 
in the Philippines. It is commonly 
used in making panel boards, 
piano boards, guitar bodies and 
engineering instruments. Almaciga 
is listed as vulnerable species, which 
is likely become endangered unless 
the circumstances threatening its 
survival and reproduction improve.

For the in-situ conservation strategy, 
two sites were identified, protected 
and maintained located in Kaatuan, 
Forest Reserve, Mt. Kitanglad 
Range Natural Park, Lantapan, 
Bukidnon and in Baliguian, Siocon, 
Zamboanga del Norte for the Igem 
and Almaciga species, respectively. 
Ten (10) identified mother trees 
of each species were assessed, 
maintained, phenologically 
observed and geo-tagged for 
possible future sources of seeds and 
planting materials for production 
and multiplication. The identified 
Almaciga stands were recorded to 
bear fruits maturing in the month 
of April to June. Meanwhile, young 
and fresh orthotropic shoots were 
selected and collected from the 
Igem mother trees and brought to 
the clonal multiplication area for 
processing.  Growth performance 

and characteristics were recorded 
as part of the in-situ conservation 
for Northern Mindanao. Pests and 
diseases assessment were also 
conducted to determine the threats 
of the identified tree species for in-
situ conservation. 

Another two (2) sites were identified 
and delineated for this year for the 
establishment of ex-situ conservation 
strategy of the same species in 

project sites located in Larapan, 
Malaybalay, Bukidnon and in Mt. 
Timolan Protected Landscape, 
Timolan, Zamboanga del Sur. 
Production of planting materials, site 
preparation, staking, hole digging, 
outplanting and monitoring and 
maintenance were the series of 
activities conducted for the ex-situ 
establishment. 

The ex-situ site for Almaciga located at Mt. 
Timolan Protected Landscape located at Timolan, 
Zamboanga del Sur.

Tagged Igem stands as mother trees for collected planting materials.

Igem cuttings processing and planting in the clonal chamber
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Study 2. Domestication of some 
native tree species 

Study Leader:  Rustum A. Aguilos

Duration: January 2013 to
 December 2017 
(extended until 2019)

The study expected to come up 
with recommended indigenous 
species potential for Industrial Tree 
Plantation development. 
Established sample plots for the field 
trial were continuously maintained 
and  protected. Among the species 
that was outplanted and observed, 
there are only 10 species that are 
candidates for ITP species in Caraga 
that performed significantly in terms 
of growth and development. These 
species are; Talisay Gubat (Terminalia 

foetidissima Griff), Tuai (Bischofia 
javanica Blume), Kupang (Parkia 
javanica (D.C) Merr), Kaatoan Bangkal 
(Antocephalus chinensis Lamk), 
Kalumpit (Terminalia microcarpa 
Decne), Bitanghol (Calophyllum 

blancoi Pl& Tr.), Lanipau (Terminalia 
copelandii Elmer), Bagalunga (Melia 
dubia), Antipolo (Artocarpus blancoi 
(Elmer) Merr) and Bogo (Garuga 
floribunda Decne).

Project 2. Tree Improvement and 
Development of Quality Planting Materials of 
Industrial Tree Plantations of Industrial Tree 
Plantation Species (ITPs)

The objective of the project is to identify and verify new potential/
candidate trees of ITP species consisting of two studies. 

Study 1. Second generation of 
progeny field trial development 
of Bagras (Eucalyptus deglupta) 
in Northern Mindanao

Study Leader:  
Lourdes D. Agne

Duration: January 2015 to   
 December 2019

In 2017, a total 156 candidate plus 
trees of industrial tree plantation 
species (83 for Acacia spp and 73 
for Eucalyptus spp.) were identified, 
phenologically observed, and 
seeds were collected under the 
regions of FTRRC. Identified plus 
trees were assessed according to 
the prescribed guidelines of DAO 
10-11 and stands that have been 
boar its capsules were collected 

for infusion of the trial. Series of 
activities were conducted prior 
to the establishment in the three 
(3) sites. These sites are located in 
Sabana Coco, Dulian, Zamboanga 
City;Larapan, Malaybalay, Bukidnon, 
and Experimental Forest, San 
Roque, Bislig City. A total of 15,500 
bagras planting materials from 50 

Growth development data collection and maintenance activity conducted 
in the study.

families were produced from the 
three (3) nurseries (Zamboanga 
City, Malayblay Bukidnon and Bislig 
Clonal Nursery). One memorandum 
of agreement between the ERDB 
and Universidad de Zamboanga 
was prepared and realized for the 
establishment of the study. 

Study 2. Growth and Genetic 

Tree tagging of mangium stand, recording of secondary data (diameter and 
height) and  measuring of DBH.
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Variation of 1st Generation 
Progenies of Some Industrial Tree 
Plantation Species in Northern 
Mindanao

Study Leader: 
Lourdes D. Agne

Duration: January 2015 to   
 December 2018

A total of 23.5 hectares were 
maintained and protected. Data 
gathering and analyzing were  
conducted to determine the growth 
increment of the progeny samples. 
Also, a phenological observation was 
also undertaken prior to collection, 
processing and seed storage. Among 
the activities, the most arduous 
activity was the re-establishment of 
Falcata progeny trial in Sukailang, 
Surigao del Norte.

Study 2.1. Growth and genetic 
variation of first genetic progenies 
of some industrial tree plantation 
species in Northern Mindanao 

The progeny field trial of Falcata 
at Capucao, Ozamis City, Misamis 
Occidental is being regularly 
monitored by the field staff assigned 
in the area. In July, the health status 
of the Falcata saplings was assessed. 
The study site was also cleaned 
through weeding to eliminate the 
undesirable vegetation and to 
maximize the available nutrients that 
the saplings could absorb. 

The field trial of Mahogany and 
Mangium in Malasag, Cagayan de 
Oro was also regularly maintained 
and protected from ruminants 
and firewood gatherers. The 
maintenance and protection of 
the area included the removal of 
undesirable vegetation, partial 
weeding, repair of damaged tags 
and removal of fallen trunks and 
branches from the area. The field trial 
of essential oil producing species in 
Imbayao was also monitored.

The seedling seed orchard of Mangium in EPRI, Malasag, Cugman, 
Cagayan de Oro City

Establishment/replanting during the 
last quarter of the year
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Study 2.2. Growth and genetic 
variation of first genetic progenies 
of some industrial tree plantation 
species in Eastern Mindanao 

Study Leader: 
Renato Bacsal Jr.

Duration: January 2015 to   
 December 2019

The study is expected to identify and 
verify new potential candidate trees 
of ITP species. 

For this year, the eight (8) progeny 
field trial sites of some industrial tree 
plantation species were maintained 
and protected. This was conducted 
through brushing to maintain the 
area and avoid competition with 
grasses and unwanted vegetation 
and repairing of dilapidated fence. 
Two (2) hired caretakers regularly 

patrol the area to ensure that the 
progeny sites are not damaged by 
stray animals and timber poaching.

The second generation of falcata 
progeny field trial in Sukailang, 
Surigao del Norte was re-established 
twice this year due to low survival 

(4% of the 1600 seedlings) of 
the sample plots during the first 
establishment. The low survival in 
the first establishment was due to 
heavy rains in the last quarter of 
2016 until the 1st quarter of 2017 
and rat infestation during the second 
establishment. 

Maintainance of  Falcata seedlings at 2.5 months old in the nursery 
(hardening bed) 

Study 2.3. Genetic variation of 
Falcata (Falcataria mollucana) 
resistant to gall rust and pink 
canker.

Study Leader: 
Orlando C. Tan, Jr.

Duration:  January 2015 to   
 December 2019

This study is expected to make 
available high quality seeds free of 
gall rust and pink canker disease and 
establish and maintain seedling seed 
orchard. 

During the 3rd quarter, the incidence 
of gall rust were assessed and 
monitored. The protection and 
maintenance activities on the 
established Progeny Trial in Upper 
La Paz, Zamboanga City were also 
monitored and supervised. 

The reported incidence of gall rust in 
the established PFT of Falcata was 
controlled and all the test trees were 
in good growing condition. As of last 
visit, there was no incidence of gall 
rust in the plantation. 

The 1.2 hectare area of Progeny Field 
Trial in Upper La Paz, Zamboanga 
City was maintained and protected. 
The activities conducted in the area 

include; watering, clear brushing 
and round weeding.  Photo 
Documentation was also conducted.

The 1.2 hectare 
Progeny Trial in 
Upper La Paz, 
Zamboang City



732017 ERDB Annual Report

Project 3. Development of Integrated Pest 
Management for ITPs in Response to Climate 
Change in Mindanao

Project Leader: Ruben C. Tabora

Duration: 2015 to 2022

The project was undertaken to determine the regional distribution of pests 
and diseases through the conduct of survey on forest tree 

nurseries and plantations with problems on pest and diseases 
and adopt baselining/benchmarking protocol (DMC 2014-06). 
It is expected to come up with database on the geographical 
distribution of pests and diseases in the identified nurseries and 
forest tree plantations in Region 10.

For this study, series of activities were conducted for pests and 
diseases survey and assessment in the Forest Nurseries and 
Industrial Tree Plantation among the three (3) climatic types (II, 
III and IV). Falcata spp. is the major commodity being surveyed, 
assessed and developed for the Integrated Pest Management 
(IPM) under the jurisdiction of the Research Center. 

Monitoring and assessment of the extent of pests and diseases 
infestation/nurseries was done periodically. The DENR 
surveillance and monitoring field form as prescribed in DAO 
2012-05 was used during the survey. Data gathered were 
signs/symptoms of pests/diseases, disease incidence, disease 
severity, tree parameters, biophysical characterization, climate 
and sampling, collection and preservation of live and voucher 
specimens. Aside from the assessment activity, the IPM team 
also conducted evaluation of P/D control strategies used by the 
forest nursery operators and growers. It was reported that there 
are only three (3) strategies applied by the tree farmers, this 
are the key informant interview (KII), do-nothing strategy, and 

experimental plot for the biological 
control. The development of two (2) 
data bases on pests and diseases 
occurrence/infestation using 
Microsoft excel and GIS mapping 
were also accomplished this year.

Extent of borer infestation in falcata plantations at 
Northern Mindanao

Infestation of bark borer, Zeuzera Coffeae 
in Lambagan, Cabanglasan, Bukidnon: A. 
Infested plantation, B. Collection of samples 
of infested branch, C. Cross-examination and 
rearing, D. Identification based on taxonomic 
characteristics.
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8. RDE Program to Stabilize Mined-
out and Degraded Areas through 
Rehabilitation Technologies 
Program Leader : Alma S. Uddin

The RDE program of MDARRC is focused on the generation and 
transfer of technologies that will improve productivity of land 
through amelioration of impoverished soil in mining areas, 

community-based forest management areas, ancestral domain areas, 
multiple-use zone in protected areas and mangrove areas.  For this 
quarter, three (3) RDEs continued its implementation and one (1) 
PCAARRD funded project.

The Center’s significant undertaking was the technical convergence 
meeting with the Mines and Geo-Sciences Bureau (MGB) in Region 13, 
Caraga Region.  Three mining companies were visited with collaborative 
RDE projects in the pipeline for implementation.  Noteworthy, is the 
meeting and courtesy call with Governor Sol Matugas of Surigao del 
Norte and her offer for a ready to move in Office building to serve as 
Extension Office of MDARRC in Claver, Surigao del Norte.

Ongoing Projects/Studies

This project aims to generate 
and develop sustainable 

technologies to rehabilitate multiple 
use zone in protected areas, 
specifically to develop standard 
cost per technology per hectare 
in rehabilitating these areas. This 
is being implemented in Brgy. 
Lamlahak, Lake Sebu, South 
Cotabato.

Study 1. Generation and 
transfer of technologies for 
the rehabilitation of multiple 
use zone protected areas 
(completed)

Study Leader: 
Vilma F. Nitura

Duration: January 2015 to 
December 2017

The objective of this study is 
to generate/develop and field 
test sustainable technologies to 
rehabilitate degraded terrestrial 
protected areas.

This project aims to generate and 
develop sustainable technologies 
to rehabilitate multiple use zone 
in protected areas, specifically to 
develop standard cost per technology 

Project 1. Generation and Transfer of 
Technologies to Rehabilitate Degraded 
Ancestral Domain, Community-based Forest 
Management Areas (CBFM) and Multiple Use 
Zone in Protected Areas
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per hectare in rehabilitating these 
areas. This is being implemented in 
Brgy. Lamlahak, Lake Sebu, South 
Cotabato.

The experimental area in the study 
site was maintained through the 
application of cultural management 
activities such as weeding and strip 
brushing. The growth and survival 
of plants in the experimental plots 
and along contours in each block 
were continuously monitored. 
Initial results revealed that in plot 4, 
malunggay has the survival count at 
0 while lemon grass has the highest 
survival rate of 97%. It was observed 
that the elevation of the experimental 
area contributed to the low survival 
of planted malunggay. Meanwhile, 
among the hedge plants, madre de 
cacao exhibited the highest survival 
rate of 58%. Rensoni, on the other 
hand, has the lowest survival rate. 

Based on the rainfall data collected 
all year round, the average amount 
of rain for the year was 44.59 cm 
with a frequency of 30. The highest 
recorded rainfall was in August 1, 
2017 with 55.88 cm while lowest 
rainfall was recorded in March 9, 
2017 with 26.41 cm of rain.

The highest yield for peanut, as one 
of the main crops planted for the third 
plantation cycle (the 1st to cycles 
were planted to corn), was obtained 
by plot 17 with the “contour tillage” 
treatment with 17.96 kg. The lowest 
was under plot 8 (“no tillage”) with 3 
kg. One of the factors that contributed 
to the low yield in plot 8 was 
attributed to the large amount of soil 
runoff since it exposed the roots of the 
planted peanuts and the frequent rain 
during that time since peanuts require 
less water.

Soil samples were collected and 
analyzed in the 20 plots before and 
after the two plantation cycles. This 
was done to determine the fertilizer 
recommendation to be applied as 
needed. 

Hedgerow plants consisting of 
Flemengia, Rensonii and Madre 
de cacao were regularly pruned. 
The leaves of the madre de cacao 
served as organic fertilizer through 
decomposition while that of 
Flemengia and Rensonii served as 
fodder for the goats. 

The initial results of the study were 
presented during the meeting with 
the Protected Area Superintendent 
(PASu) and Protected Area 
Management Bureau (PAMB) under 
the Allah Valley Protected Landscape 
(AVPL). 
 

The project experimental area in 
Sitio Upper Talubek, Lamlahak, 
Lake Sebu, South Cotabato 
(LEFT) and Malunggay planted 
in plot 13 (RIGHT).

Gathering and recording of rainfall 
data (LEFT); and collection of soil 
run offs (RIGHT).

Pruning of hedgerrows (LEFT) and 
harvesting of peanuts (RIGHT).
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Data collection and analysis will 
terminate in December 2017.  
However, the next phase of 
implementation which is pilot 
demonstration establishment will 
commence in the 1st quarter of 2018.  
Packaging of the manual is currently 
being finalized and the draft policy 
paper for the generated technology.

Study 2. Rehabilitation of 
degraded CBFM Area using 
indigenous forest tree species 
treated with Hi-Q VAM1 
(Old Title: Generation and 
transfer of technologies for 
the rehabilitation of degraded 
community-based forest 
management areas)

Study Leader: 
Alma S. Uddin

Duration: March 2015 to
 March 2019

This project aims to restore soil 
nutrients and increase crop 
productivity of cogon lands and 
other degraded areas to help 
uplift the economic condition of 
farmers. Rehabilitation strategies 
shall include planting of trees and 
cover crops treated with fungi such 
asHi-Q VAM 1 to help source out 
nutrients and enhance plant growth 
and development in CBFM areas. 
This project is being implemented 
in Purok 4, El Salvador, New Corella, 
Davao del Norte.

Seven rehabilitation strategies such 
as white lauan with mycorrhiza, white 
lauan without Hi-Q VAM 1, molave 
with Hi-Q VAM 1, molave without 
Hi-Q VAM 1, dao with Hi-Q VAM 1, 
dao without Hi-Q VAM 1 and control 
were validated for this study.

Re-measurements of biological data 
such as height, diameter, survival 
and health status of the outplanted 
seedlings were also done. Ground 
Cover of test plots was also collected 
using the Quadrat Method. 

Rainfall data for the months of 
January and partial for December 
2017 were taken and recorded.

experimental plants from growth 
competitors. Destroyed markers and 
project signage were repaired and 
re-installed. Establishment of firelines 
at 3-meter radius was also done.

An “On-site Training on Rehabilitation 
Strategies for Degraded CBFM Areas 
in El Salvador, New Corella, Davao del 
Norte was conducted on December 5, 
2017. It was attended by 16 males and 
14 females in a total of 30 participants.

Data showed that in terms of survival, 
dao with Hi-Q VAM 1 showed the 
highest percentage survival of 91%; 
in terms of height growth, molave 
with Hi-Q VAM 1showed the highest 
height increment of 73 cm; and in 
terms of diameter growth, molave 
with Hi-Q VAM 1 showed the highest 
diameter increment of 23.47 mm.

Rainfall data for the year showed that 
the month of June had the lowest 
rainfall of 95.70 mm, while the month 
of January had the highest rainfall of 
631.10 mm.
 
Rehabilitation strategies and cost 
of establishment were already 
generated. The manual is now on its 
editing stage and the policy paper is 
being packaged.

(a) 24-month old dao with mycorrhiza; (b) 24-month old dao without 
mycorrhiza; (c) 24-month old white lauan with mycorrhiza; (d) 24-month 
old white lauan wiithout mycorrhiza; (e-f) 21-month old grafted durian

Collection of soil erosion data 
using erosion bar method and 
collection of biological data such as 
height, diameter and survival of the 
experimental seedlings

Maintenance activities were 
conducted regularly. Brushing/
weeding was conducted to free the 



772017 ERDB Annual Report

Project 2. Generation and Transfer of 
Technologies to Rehabilitate Mined-Out Areas

Study 1: Generation and 
development of technologies to 
rehabilitate mine-waste areas in 
Naboc, Monkayo, Compostela 
Valley (Old Title: Generation 
and transfer of technologies to 
rehabilitate mine waste areas) 
(completed)

Study Leader: 
Eva C. Bautista

Duration: March 2015 to   
 February 2017

This project aimed to stabilize/ 
improve the soil condition of mine 
areas affected by mining activities. 
Specifically, it assessed the ability of 
plant species to grow and thrive in 
mercury contaminate mine wastes 
areas. It also determined the level 
of mercury the test plant species 
can accumulate from the  
contaminated soil.

Survival of the experimental plants 
assessed towards the end of the year 
showed that Gumamela had the 
lowest survival mean, while Talahib, 
Hagonoy, and Fern showed the 
highest survival means. 

Plant survival was taken periodically. 
Average survival percentage of 
Makahiya (82.5%), Talahib(100%), 
Hagonoy(100%) and fern(100%) 
are high because these plants are 
naturally growing in the study site, 
while gumamela(26%) was just 
introduced in the area.

accumulation of Hagonoy, Fern, 
Talahib, and Makahiya were 676.25 
ppb, 461.425 ppb,333.125 ppb, and 
130.35 ppb, respectively.

An on-site training on Rehabilitation 
Technologies for Mine Waste Areas 
with 50 participants was conducted 
in Naboc, Monkayo, ComVal Province 
on Dec. 7, 2017. This was conducted 
to educate and train the stakeholders 
on bioremediation technology and 
other technologies for increased farm 
productivity. The training attendance 
included 66% female and 34% male 
participants.

Preparation of study report and 
the handbook has been started. 
Accomplishments for this target 
include initial interpretation of 
the field data gathered such as 
growth and survival of the study 
plants, mercury level in the study 
site as affected by the test plants, 
and mercury accumulation level 
of the selected test plants. Other 
accomplishments include updating 
of field data on rainfall, growth 
performance of the experimental 
plants, and the bi-annual mercury 
accumulation of the test plants. 

Analysis and data integration is 
being processed. Terminal report 
will be packaged in the 1st quarter 
of CY 2018. IEC material has been 
packaged. Policy paper has been 
packaged.

Periodic weeding and brushing were 
conducted in the study site during 
the year. Weeding was conducted in 
the study plots to eliminate grasses 
which compete for growth with the 
experimental plants. Brushing was 
also conducted in the surroundings 
of the study site to keep the creeping 
vegetation from strangling the test 
plants. A female job order laborer was 
hired to regularly maintain the study 
site.  Seven other laborers under 
contract of service were occasionally 
requested to help in the conduct 
of other maintenance activities like 
installation of sign boards and study 
block and plot markers.

As per recommendation of the ERDB 
evaluators during the In-house review 
of the on-going studies, additional 
soil samples from all the 20 study 
plots, instead only of the composite 
soil samples from all study plots 
to represent the four blocks were 
collected for the laboratory analysis 
on mercury contamination level. 

Updated database on mining industry 
was gathered during the quarter. 
These include data on Mining 
Tenement Statistics of different 
Regions in Mindanao.
One year after growing the test 
plants in the contaminated site, lab 
test results showed that the average 
mercury level in the study area has 
decreased from 89 ppm to 0.1915 
ppm while the average mercury 

Site maintenance i.e. weed removal and brushing (left) 
and  one of the experimental plants, talahib (Saccharum 
spontaneum)

Lecture  and demo on forest tree cloning technology 
(LEFT); and the participants of the on-site training on 
Rehabilitation Technologies for Mine Waste Areas in 
Naboc, Monkayo, ComVal Province (RIGHT)
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Study 2. Performance of 
different cloned climax species 
interplanted in existing tree 
plantation within mined-
out areas of Carmen Cooper 
Corporation

Study Leader:  
Maribeth N. Espina

Duration: May 2017 to April 2021

The study shall generate technology 
to be adopted in other mined-out 
areas of the country. It aims to restore 
the original landscape into a climax 
state which is dominated with cloned 
climax species in mined out areas 
of Carmen Copper Corporation and 
shall produce information related 
to the gender and development 
participation for the rehabilitation of 
mined out areas as basis for policy 
draft. Information, education and 
communication materials shall be 
developed for the stakeholders such 
as community, mining company and 
local policy makers.

The project was able to establish 
and build strong linkage with 
(CCC), Mines and Geosciences 
Bureau, Region 7, and BCWERC 
relative to the implementation of 
the RDE. Orientation and briefing 
with the partner agencies relative 
to the methodologies that will be 
undertaken by the project/study 
leaders was conducted.

Final site assessment and 
identification of experimental 
site were also conducted. The 
identified location site is found in the 
southeastern part of Biga Pit, one of 
the three major pits of CCC. It lies 
between the point of 100 19’ 47.0” 
North and 1230 44’ 51.5” East and 
situated within the elevation of 480 
to 520 meter. The location site 

Memorandum of Agreement (MOA) 
was submitted to CCC Legal Division 
for comments and further inputs.

Uprooting of the 
climax species prior 
for transportation 
to BCWERC Clonal 
Nursery

Sowing activities 
inside the rooting 
chamber of MDARRC 
Clonal nursery 

Collection of 
Bagtikan wildlings 
within the Cebu 
Experimental Area 
assisted by BCWERC 
laborer

The seven climax 
species being 
transported to 
BCWERC Clonal 
Nursery
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Externally-funded Project 

Project 3. National Research and Development 
Project for Watershed Management in the 
Philippines - 
Phase 2: Saug Watershed (Completed)

Project Leader: Alma S. Uddin

Duration: March 2015 to December 2016 (with extension  
        until December 2017) 

The project aimed to characterize the Saug Watershed following the 
standard procedure for the network-member watersheds. Specifically, 

it intended to characterize the biological, physical, socio-economic 
components of the watershed, identify critical areas within the watershed 
through vulnerability assessment and instrument the watershed for baseline 
information generation following a standardized instrumentation technique 
for the network-member watersheds. This project was implemented in Saug 
Watershed covering 2 provinces.

The Project Terminal Report had been packaged and submitted to UPLB 
College of Forestry on September 21, 2017.  The team led by Dr. Rex Victor 
Cruz presented the project accomplishment report to the PCAARRD Board
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9. RDE Program on Pollution Abatement 
through Integrated Management of 
Toxic Substances and Hazardous Waste 
in Highly Urbanized Areas 

The RDE program for Urban, Toxic Substances and Hazardous Wastes 
was dubbed as URBANTOX, which stands for the urban ecosystem 
and best practices for the Abatement of Pollution in Highly Urbanized 

Area thru Networking and Management of Toxic Substances and Hazardous 
Wastes.  The program intends to come up with inputs to policies for 
government use and other major stakeholders; develop and implement 
integrated management approaches; and enhance public awareness for the 
abatement of environmental degradation and pollution in urban areas and for 
the reduction of health risks caused by TS, SWs and HWs. In addition, it seeks 
to produce assessment report, which will include awareness and perceptions 
on concerned issues. 

For CY 2017, two (2) on-going studies were implemented covering two 
(2) research projects under the “Program on Pollution Abatement through 
Integrated Management of Toxic Substances and Hazardous Wastes in 
Highly Urbanized Areas”. Significant accomplishments for these studies are 
highlighted herewith.

Ongoing Projects/Studies

Project 1. R & D for the Management and 
Abatement of Pollution Level in Highly 
Urbanized Areas 
Study 2. Phytoremediation 
Schemes for Polluted Waterways 
and Wastewater Reservoir in Las 
Piñas Parañaque, Metro Manila 

Project Leader: 
Teresa S. Salanguit
 
Duration: January 2015 to   
 December 2017

The study aims to generate 
appropriate technologies for the 
management and improvement of 
commercial and industrial zones in 
highly urbanized areas. Stream bank stabilization site along the open easement of  Zapote river in 

Brgy. Talon Dos, LPC and removal of trapped garbage & clumps of water 
hyacinth
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Three more floating gardens were 
established along Site 1: Balihatar 
Creek and Site 2: Dalic Creek, 
both located in Las Piñas and 
Parañaque, and another 6 along Site 
4: Meycauyan River were regularly 
maintained. The survival and growth 
performance of the 6 species planted 
in the 11 floating garden set ups and 
that within the area for streambank 
stabilization scheme were monitored 
quarterly. Furthemore, plant samples 
were collected for determination 
of heavy metal uptake/absorption 
capacity of each species.

Plant sample  collection for heavy metal analysis.

Project 3. R & D on Remediation Technologies 
for the Reduction of Pollution from Toxic 
Substances and Hazardous Wastes

Study 6. Degradation of 
Polyethelene, Polypropylene and 
Polystyrene using Indigenous 
Bacteria

Study  Leader:
Julius F. Bañega

Duration: January to
 December 2017 
(extended until December 2019)

The objective of the study is to 
develop a technology in enhancing 
polyethelene (PE), polypropylene(PP)  
and polystyrene (PS) using selected 
bacteria. 

Accomplishment was highlighted 
by the bacterial isolation from 
polyethylene (PE), polypropylene (PP) 
and polystyrene (PS) plastic wastes 
collected from Payatas Landfill, 
Smokey Mountain and LPPCHEA, 
respectively, were conducted. 
PA total of 10 bacterial species (4 
isolates from PE wastes; 4 isolates 
from PP; and 2 isolates from PS 
wastes) were isolated, purified and 
submitted to a third-party laboratory 
for identification. The results of 
laboratory analysis will be released on 
February 2018. An 8-week experiment 

for the determination of polyethylene 
degradation capability of four 
bacterial isolates from Payatas Landfill 

was conducted. The experiment 
started on September 15, 2017 and 
finished on November 10, 2017.

Experimental setup on the degradation of polyethylene using isolates P1A, 
P1B, P2B, and P3B, respectively.

MSA plates with microbial growth from  samples P1, P2, and P3 inocula, 
respectively.
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10. Sustainability of Laboratory and 
Experimental/Demonstration Services 
in Support to RDE Programs, Activities 
and Projects of ERDB Main Office and 
Research Centers
Program Leader: Marilyn Q. Landicho

The Laboratory and Experimental Services 
Division (LESD) continuously maintains 
ten (10) laboratories and two (2) major 

demonstration areas. These laboratories are the 
Botany cum Herbarium, Chemistry, Entomology, 
Microbiology, Pathology, Seed, Soils, Tissue, 
Zoology and Forest Molecular. These laboratories 
are involved in the conduct of various research 
programs, projects, and activities of the Ecosystems 
Research and Development Bureau. In addition to 
this, each respective laboratory-in-charge is also 
conducting various researches as part of the regular 
activities being performed in the laboratories.

Five activities of the laboratories were 
accomplished; provision of technical services 
and assistance, collection of specimen, visit to 
other laboratories, organized training on Bird 
Identification and Survey techniques for ERDB 
personnel, and regular maintenance of the 
laboratories. The technical assistance and services 
were provided to the National Greening Program (NGP) baseline 
activities and Forest Ecosystems Research and Division (FERD) 
project on Development of Biodiversity Tool in Mining for the 
faunal assessment. Likewise with the Coastal Zone and Freshwater 
Ecosystems Research Division (CZFERD), the laboratories served as 
working place for preparatory activities of their projects. A collection 
of vertebrate fauna specimens were carried out for the expansion 
of laboratory specimen collections. Another activity was a visit to 
other laboratories to observe other facilities and equipment needed 
for the improvement of the ERDB's laboratories. Lastly, maintaining 
the orderliness and cleanliness of the laboratories was regularly 
observed.
 
On the other hand, the demonstration areas operated and 
maintained by LESD are the Los Baños Experiment Station (LBES) 
and the Research and Development Demonstration Zone (RDZ). 
These demonstration areas are continuously being maintained and 
improved. The abovementioned demonstration areas are frequently 
visited by various clienteles and visitors, especially participants in 
the Technology Destination Skite Tour activity of the Technology 
Transfer Division (TTD). 
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Project 1:  Quality Development and 
Management Project for Laboratory Services 
in Support to RDE Programs, Activities, and 
Projects of ERDB Main Office and Research 
Centers

Project Leader: Maria Theresa A. Delos Reyes

The general objective of this project is to develop and manage quality 
laboratory services in support to RDE programs, activities and projects 

being implemented by ERDB technical divisions and the Research Centers.

eventually become property of the laboratory as they bear permanent 
herbarium number and recorded in the laboratory’s accession book and 
database. The herbarium also comprises valuable data on plant habit, 
phenology and associations of a particular collection site and the collector. It 
has an acronym of EBL, meaning ERDB Botany Laboratory.

The botany laboratory continues to expand its collection of specimen. To 
date, there are 4,279 preserved plant specimens representing more than 120 
families deposited in the laboratory. In 2017, a total of 140 plant specimens 
were processed, mounted and accessioned. These were mostly forest tree 
species that were collected from different areas in the Philippines. Other 
herbarium collections include mangrove species and other plants with 
medicinal and economic uses. More than 20 samples were processed upon 
deposition of the ERDB researchers. 

As for the maintenance, dried mounted specimens are kept properly in the 
herbarium cabinets. They are regularly inspected for any occurrence of 
insects and molds. Any broken specimens are repaired and remounted. In the 
processing of plant specimens, chemicals like phenol and mercuric chloride 
were no longer used as these were found to be highly toxic and hazardous 
to human health. As an alternative, collected specimens are treated with 
denatured alcohol (wet pressing), oven-dried and deep frozen for about 48 
hours or longer, depending on the kind of samples being treated.  

Herbarium specimen collection in the field.

Processing and mounting of 
herbarium specimen in the Botany 
Laboratory cum Herbarium.

Botany Laboratory

Laboratory-in-charge: 

Haira Jill E. Apolinario

The ERDB Botany laboratory cum 
Herbarium was established to serve 
as a depository facility of plant 
specimens collected during the 
implementation of R&D projects 
like vegetation analysis by ERDB 
researchers. The laboratory receives 
duplicates of plants specimens 
submitted and referred to by 
researchers from academe and 
other research institutions which 
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Research of open and free access journal articles and publications were 
retrieved.  More so, technical assistance was extended to 19 herbarium 
clienteles and visitors coming from various places.

The ERDB Forest Tree Seed Center

Different seed testing activities conducted in the FTSC.

Soils Laboratory

Laboratory-in-charge: Carmelita M. Mojica

The Soils Laboratory is responsible for the conduct of analysis for sediment 
and soil physical and chemical properties in support to the activities, projects 
and programs of the ERDB Main and Research Centers as well as the non-
ERDB clienteles. This year, the soils laboratory analyzed a total of 494 
(123.50% of the target) soil samples in which 460 (93.12%) were from ERDB 
while the rest were outside clienteles (6.88%). 

The Laboratory in-charge 
conducting soil physical and 
chemical analysis

Some of the equipment and instruments in the laboratory

Seed Laboratory

Laboratory-in-charge: Nolie A. Molina

This year, the ERDB Seed Laboratory 
was transferred to the newly 
constructed Forest Tree Seed Center 
(FTSC).The FTSC was established 
in support of the Enhanced National 
Greening Program (ENGP) wherein various activities 
were conducted to ensure the quality of seeds used in 
the production of quality planting materials. All tests 
and analyses (e.g. seed health test, viability test, MC 
determination and germination test) are conducted in the 
ERDB FTSC. 

At present, FTSC continues to provide technical 
assistance to the different technical divisions of ERDB 
specifically the Forest Ecosystems Research Division 
(FERD) and the Enhanced National Greening Program 
(ENGP).  Various activities for seed testing such as 
seed health test, viability test, MC determination and 
germination test are conducted at the ERDB FTSC. 
It also provides technical assistance to non-ERDB 
clienteles including students from different schools 
and universities, public and private organizations, and LGUs.   
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JefCor Laboratory located at the 
FCIE, Langkaan, Dasmariñas, Cavite, 
an ISO certified Soils Laboratory, was 
visited this year to acquire technical 
knowledge on how to qualify as an 
ISO certified laboratory.  

In addition, the updating and 
encoding of the results of soil 
physical and chemical analysis to 
the ERDB Soils Lab Database is 
continuously done by the laboratory 
in-charge. Status regarding analysis 
and results can be viewed in this link 
address: http://192.168.0.4/soilslab/. 
The site can only be accessed in 
ERDB internet connection and a 
printable version of results can be 
downloaded through the database.

The sampling site for water analysis in Atimonan River

The laboratory in-charge 
conducting of plant tissue analysis

Entomology Laboratory

Laboratory-in-charge: Yrah Joy C. Panizales

As primary support unit for the Bureau’s research programs on pest injurious 
to forest tree species in natural forest, tree plantations and reforestation 
areas and housing facility for the collection of insects in the Philippines, the 
laboratory continually provides technical assistance and services to bureau's 
projects and other clienteles. The Coastal Zone and Freshwater Ecosystems 
Research Division (CZFERD), Forest Ecosystems Research Division (FERD) 
and the Enhanced National Greening Program (NGP) baseline activities were 
assisted for the processing of samples of each project.. These included the 
CZFERD’s project on Arthropod Diversity in Selected Plantation and Natural 
Mangrove Forest, FERD's Arthropod Communities as a Tool to Assess Soil 
Quality and Biodiversity in Mining and Restoration Sites, MBFDP's Monitoring 
activity and NGP baseline activities.  For this year, a total of 45 insect 
specimens were added to the laboratory specimen collections. 

Processes 
involved in the 
extraction of 
soil arthropods 
(Top left) Berlese 
funnel, (Top right)
extracted material 
and (Left) sorting 
using dissecting 
microscope.

Chemistry Laboratory

Laboratory-in-charge: Carmelita M. Mojica

The laboratory primarily provides analytical services on plant tissue and 
water samples. This year, the laboratory was able to analyze a total of 178 
samples which is 222.50% of the target (80 samples) wherein 96.63% were 
for ERDB clienteles and the remaining were non-ERDB. In the conduct of 
water analysis, the temperature, pH, conductivity, Total Dissolved Solids 
(TDS), Dissolved Oxygen (DO), Salinity, Turbidity, Oxidation Reduction 
Potential are all obtained and measured. The bulk of the water samples 
analyzed came from ERDB Projects specifically the baselining activity of 
the National Greening Program-Production of Quality Planting Materials 
(NGP-PQPM) Operations Center (OpCen) and from non-ERDB clientele (e.g. 
Municipality of Atimonan, Quezon). In addition, the Laboratory In-charge was 
able to conduct nine (9) plant tissue analyses. The samples were analyzed for 
its  Nitrogen, Phosphorus and Potassium content. 
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Two universities were visited to observe the basic facilities and equipment 
necessary for the improvement of the laboratory. These were the Ateneo De 
Manila University and University of Sto. Tomas.

Tissue Culture Laboratory

Laboratory-in-charge: 
Janine F. Cortiguerra

The micropropagation aspect 
under the Research Project Genetic 
Improvement of Forest Tree Species 
for Quality Wood Production of 
Forest Ecosystems Research Division 
(FERD) is being conducted at the 
Tissue Culture Laboratory. The 
study involves the development 
of micropropagation protocol for 
indigenous forest tree species. 
The study on micropropagation 
of Philippine teak (Tectona 
philippinensis Benth. & Hook.f.), 
Batikuling (Litsea leytensis Merr.) 
and Bagiraua (Terminalia polyantha 
Presl.) was continuously undertaken 
with the application of another batch 
of sterilization procedures.

Optimization of sterilization 
procedures for Kawayan Tinik 
(Bambusa blumeana J.A. and 
J.H. Schultes), Bayog (Bambusa 
merrilliana (Elmer) Rojo & Roxas 
comb. nov.), Laak (Bambusa 
philippinensis (Gamble) McClure) 
and Giant Bamboo (Dendrocalamus 
asper (Schultes et.) Backer ex Heyne) 
was conducted for the PCAARRD-
funded project titled “Development 
of Micropropagation Protocol 
for Four Economically Important 
Bamboo Species in the Philippines”.

All stock plants and tissue 
culture-derived plants for Genetic 
Improvement Project and other 
conducted studies are being 
maintained at the nursery located 
at the Research and Development 
Demonstration Zone (RDZ) at the 
back of ERDB building. 

Other activities performed in the 
laboratory include continuous 
subculture and acclimatization of 

Processing of collected explants of different forest tree species from San 
Juan, Batangas

previously planted in vitro bignay 
(A. bunius L.), Lagundi (V. negundo 
L.), Bagras (E. deglupta Blume), 
Mangium (Acacia mangium Willd.) 
and Moluccan sau (P. falcataria L.).

The laboratory-in-charge conducted 
cross-visits to different biological 
laboratories of top universities in 
the Philippines including UPLB-
Institute of Plant Breeding (UPLB-
IPB), Ateneo de Manila University 
(ADMU), University of Sto. Tomas 
(UST) and Visayas State University 
(VSU). The purpose of the visit was 
to gather information regarding the 
different operations, equipment and 
facilities, scientific activities and 
other quality system elements being 
carried out in their laboratories. 
The information gathered from 

the different universities will be 
used and will serve as basis for the 
enhancement of ERDB laboratory 
facilities in order to provide improved 
research and quality research 
findings to its clienteles through the 
adoption of these new technologies 
and innovations.

The Tissue Culture Laboratory has 
also provided technical assistance 
and services regarding use of 
equipment, preparation of stock 
solutions of growth hormones, 
conduct of thesis/On-the-job training 
(OJT) to ERDB technical divisions 
and Research Centers, and walk-in 
visitors and students from various 
schools. A total of ten (10) clienteles 
were assisted.

Processing of cuttings and 
sterilization of explants

Baguiraua cuttings 
and inoculated 
explants

Philippine teak 
cuttings and 
inoculated explants
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The Lab-in-Charge explaining 
the goals and activities done in 
the Forest Molecular Biology 
Laboratory to the representatives 
of Forestry Officers from the 
Ministry of Forest Government 
of India accompanied by the 
representatives of Cavite State 
University

Isolation and purification of bacteria present in molave root samples.

Forest Molecular Biology Laboratory

Laboratory-in-charge: Maria Theresa A. Delos Reyes

The Forest Molecular Biology Laboratory (FMBL) continually provides 
technical support in the implementation of the on-going study on 
“Assessment of Genetic Diversity of Priority Forest Species through DNA 
Analysis’’ under the Genetic Improvement of Priority Forest Species for 
Quality Wood Production Project of the Forest Ecosystems Research Division 
(FERD) RDE Program. 

Laboratory activities include 
development and optimization 
of DNA isolation protocols, 
spectrophotometry, DNA 
amplification, agarose and 
polyacrylamide gel electrophoreses 
and grinding of collected leaf 
samples of Narra (Pterocarpus 
indicus Willd), Bagalunga (Melia 
dubia Cav.), Benguet pine (Pinus 
kesiya Royle ex Gordon), Molave 
(Vitex parviflora Juss.), and Yemane 
(Gmelina arborea Roxb).

The laboratory-in-charge and FMBL 
project staff extended assistance 
to walk-in clienteles/visitors 
among which are students from 
various universities and colleges, 
officials from DENR Central Office, 
students and Foreign Forestry 
Officials from the academe, Danish 
interns, researchers from ERDB 
Research Centers, and suppliers. 
Representatives from a total of twelve 
(12) institutions and five (5) company 
suppliers were assisted.

Visit of formerly DENR official (Dr. 
Isabelo R. Montejo, Undersecretary 
for Field Operation for Luzon and 
Visayas) accompanied by ERDB 
Director and LESD Chief.

The staff also visited a number of 
laboratories observe and gather 
information regarding best practices 
and trends on different molecular 
techniques, current laboratory 
facilities/structures as well as the 
equipment/instrumentation used 
in scientific investigation for the 
improvement of the FMBL and the 
other ERDB laboratories. These 
include molecular laboratories 
housed in the National Institute 
of Molecular Biology and 
Biotechnology (NIMBB) in UP 
Diliman, Quezon City, laboratories 
of the Department of Biology 
in Ateneo de Manila University 
and the Genetics laboratory in 
Visayas State University. As results 
of the visits, the team came-up 
with sets of safety standards and 
some recommendations for the 
improvement of ERDB Laboratories. 
There are still many concerns 
needed for the ISO accreditation of 
the Laboratories. 

Microbiology  Laboratory

Laboratory-in-charge: 

Cecille Quiambao-Marques
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Technical assistance in the conduct 
of routinary laboratory procedures 
were provided to three (3) RDE 
Projects and one special project.  
These are “Germplasm Collection 
Seed Production and Seedbanking 
of Superior Forest Trees”,  “Genetic 
Improvement Project Study 3.  
Establishment of Progeny Test 
cum Seedling Seed Orchards and 
Clonal cum Clonal Seed Orchards”, 
“Degradation of PE, PP and PS using 
indigenous bacteria” and “Mangrove 
and Beach Forest Development 
Program”. Laboratory activities 
undertaken for the two projects 
included pathogen identification 
as part of seed health testing, 
preparation and sterilization of 
carbon-free basal stock medium and 
microbial isolation from soil and root 
samples of mangroves in Surigao del 
Norte. Microbiology and Pathology facilities regularly maintained and cleaned-up.

Rehabilitation activities done in S. cumini L. tree.

Pathology Laboratory

Laboratory-in-charge: 

Cecille Quiambao-Marquez

The laboratory continues to conduct 
health assessment and rehabilitation 
of diseased trees.  A letter request 
for the continuous conduct of tree 
assessment and rehabilitation of 
diseased/defective trees within the 
Makiling Forest Reserve (MFR) was 
given to the office of the Director 
of Makiling Center for Mountain 
Ecosystems (MCME).  A permit was 
given to ERDB for the conduct of 
the said activities within MFR. A 
health assessment was undertaken 
to record the health and condition 
of target trees. Similar activities 
were also conducted in Luisiana, 
Laguna wherein six (6) tree species,  
Palosanto (Bursera graveolens 
(Kunth) Triana & Planch.), molave 
(Vitex parviflora Juss.), mango 
(Mangifera indica Linn.), banaba 
(Lagerstroemia Speciosa L. ), duhat 
(Syzygium cumini L.) and banaba 
(Lagerstroemia speciosa Linn.) were 
subjected to initial tree assessment. 
Four (4) trees (Molave, Mango, 
Duhat, Banaba) underwent pruning 
and surgery while palosanto was 

recommended for salvage cutting 
due to severity of decay in trunk. 

A total of 32 macrofungi species 
were collected from Brgy. Taba-ao, 
Kapangan, Benguet), Brgy. Libato, 
San Juan, Batangas  and Sabang, 
Lobo, Batangas. Samples collected 

were processed for permanent 
storage in the Pathology Laboratory 
laboratories to serve as collections, 
displays references, and basis for on-
going and future research studies. 
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Project 2: Science-based Management of 
Experimental Sites and Demonstration Areas 
in Support to RDE Programs, Activities, and 
Projects of ERDB Main Office and Research 
Centers

Demonstration Area Land Area (m2)

Bambusetum 40,782

Rattan Genebank 28,646

Agroforestry Area 2,060

Medicinal genebank 2,317

Plantation of Tissue Cultured trees 3,860

Kamagong Plantation 1,597

Dipterocarp Plantation 1,618

Palmetum 4,240

Other purposes 15,329

Total land area 485,520 (48.55 hectares)

Land area distribution of LBES using GPS

Zoology Laboratory

Laboratory-in-charge: 
Yrah Joy C. Panizales

Five (5) activities of the laboratory were 
accomplished — provision of technical services 
and assistance, collection of specimen, visit 
to other laboratory, organized training on Bird 
identification and Survey techniques for ERDB 
personnel, and regular maintenance of the 
laboratory. Technical assistance and services 
were provided to the Enhanced National Greening 
Program(NGP) baseline activities and Forest 
Ecosystems Research and Division (FERD) project 
on Development of Biodiversity Tool in Mining for 
the faunal assessment. To assist the Coastal Zone 
and Freshwater Ecosystems Research Division 
(CZFERD), the laboratory served as working 
place for preparatory activities of their projects. 
A collection of vertebrate fauna specimens was 

carried out for the expansion of laboratory specimen collections. 
Another activity was the visit to other laboratories to observe 
other facilities and apparatus needed for the improvement of 
the ERDB's laboratories. For the capacity building of the ERDB 
personnel, a training on Basic Bird Identification was carried 
out.  Lastly, maintaining the orderliness and cleanliness of the 
laboratory is regularly observed.

Project Leader:  Digno C. Garcia

The general objective of this 
project is to sustainably manage 

science-based experimental sites 
and demonstration areas developed 
and established by ERDB technical 
divisions and the Research Centers.

Two (2) major demonstration 
areas are continuously operated, 
maintained and improved by LESD 
namely, the Los Baños Experiment 
Station (LBES) and the Research and 
Development Demonstration Zone 
(RDZ). 

Los Baños Experiment Station 
(LBES) 

Maintenance, rehabilitation and 
protection of the LBES facilities 

Participants of the Training on Bird Identification and Survey 
Techniques held  at ERDB on May 29 to June 1, 2017

and its demonstration areas are 
continuously undertaken throughout 
the year. Among those being 
regularly and efficiently maintained 

are the bambusetum, medicinal 
genebank, agroforestry area, 
butterfly sanctuary and the breeding 
area for conservation of bayuko.  R. 
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L. Colico Construction was engaged to do the construction and repair  of 
the LBES facilities. The demonstration and experimental areas were mapped 
using GPS to determine its demarcation and land area.

The LBES management employs energy-saving measures in the demonstration 
area including the installation of eight (8) solar panels with a capacity of 270 
watts each. These were placed on roof top of the tree house with the inverter 
and batteries located in a concrete structure below the tree house. The electricity 
being generated through solar power is currently being tested.

Propagation of five (5) bamboo species namely Giant, Kiling, Bolo, Buho and 
Tinik were initiated in March 2017.  Other species propagated were Iron , 
Laak , Yellow, Waya, Thailand, Muli and Yellow Buho bamboos. Throughout 
the year, bamboo poles, propagules, and planting materials for research and 
various purposes were continuously collected from LBES.

As a special project under LBES, charcoal was produced for briquettes,  
during the last quarter with an initial output of 73.4 kilograms and 18.6 liters 
of liquid smoke. Two carbonizer drums were being utilized for this purpose.

Modern “Bahay-Kubo” constructed at LBES

Nurseries at LBES
Bridges at the ecological trail

Eight (8) solar panels with 270 
watts each installed at the tree 
house rooftop.
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Wild pig feeding on banana, papaya 
and gabi leaves and stem

The temporary structure for the collected bayuko

Identified butterfly species: Malay Cruiser (Vindula dejone); Brown/Chocolate Pansy (Junonia hedonia); 
Scarlet/Red Mormon (Papilio rumanzovia) 

For the faunal species raised in the demonstration areas, the wild pig is 
thriving and being fed with gabi stems and leaves as replacement to “inahin” 
rhizome due to its weak canine teeth.  The conservation breeding of bayuko 
has successfully produced 17 individuals and being maintained in an 
enclosed structure.  The butterfly sanctuary is also being expanded with 
another 10 species of butterfly identified and documented. A study visit to 
Marinduque was also undertaken to further enhance the Standard Operating 
Procedures for Butterfly Farms. 
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Research and Development 
Demonstration Zone (RDZ)

The Research and Development 
Zone (RDZ) is currently maintaining 
five (5) facilities namely the 
ornamental nursery, materials 
recovery facility (MRF) and charcoal 
briquetting facility (CBF), the 
bamboo nursery and bambusetum, 
ERDB bamboo and rattan gallery, 
and the butterfly garden. A total 
of 381 people visited the various 
facilities of the Research and 
Development Demonstration Zone 
this year. All of them have given 
mostly positive feedback regarding 
their visit.

Ornamental plants from the nursery 
have been utilized in the landscape 
design of the ERDB building, and of 
the venues of various events either 
within or outside ERDB.  These 
include the three (3) ASEAN fora 
conducted in Sofitel Philippine Plaza, 
Conrad Hotel, and Plaza del Norte.

The Material Recovery Facility 
(MRF) and Charcoal Briquetting 
Facility (CBF) are being continuously 
operated and maintained to include 
the facilities itself and the charcoal 
briquetting equipment. The MRF is 
the primary waste processing facility 
in ERDB where segregated wastes 
are either sold to junk shops for 
income or composted. The CBF is 
where ERDB’s charcoal briquetting 
technology is showcased. During 

the first quarter, a number of people 
from Camp General Macario Sacay 
and students from the Pamantasan 
ng Cabuyao visited the charcoal 
briquetting facility. There was a short 
demonstration on the processes 
involved in the production of 
charcoal briquettes, as well as the 
reasons in the development and 
promotion of the technology. The 
renovation of the ERDB MRF and 
CBF was also started during the first 
quarter. 

Two sets of training on the ERDB 
Charcoal Briquetting Technology 
were conducted. One was held 
in ERDB with six (6) trainees from 
Agusan del Sur composed of 
PO members, LGU, and the local 
DENR-PENRO. The other training 
was requested by LGU of Bulacan, 
Bulacan to teach them on the proper 
use of the equipment. 

During the third quarter, the LESD 
staff served as resource persons 
for ERDB’s charcoal briquetting 
technology on the seminar entitled 
“Alternative Livelihood for the 
Conversion of Solid Waste to 
Income-generating Projects on 
Charcoal Briquetting and Other 
Related Projects for LGUs of the 
Province of Cavite” in Tagaytay City, 
Cavite. The seminar was organized 
by PENRO Cavite and included 
discussions on LGU experiences 
on solid waste management, 
involvement of NGOs, specifically 
VillarSIPAG, on community 

The side of the CBF before laying 
out of supportive riprap; Finished 
riprap, and LED lighting installed 
inside the CBF.

development, roles of DOLE in 
providing livelihood opportunities, 
and ERDB’s technology on Charcoal 
Briquetting. Participants were mostly 
LGUs of Cavite.

Training on charcoal briquetting 
technology in Bulacan, Bulacan

Samples of charcoal briquettes made 
from ERDB were also provided to 
the Technology Transfer Division for 
the exhibit in the DENR central office  
for the 30th anniversary of ERDB in 
December 2017.

ERDB continuously maintains the 
Bamboo and Rattan Gallery which 
houses a collection of various 
bamboo and rattan products. As of 
now, the gallery is one of the most 
visited facilities under EDSS.
The different species of plants 
including the host plant in the 
butterfly garden planting are 
continuously maintained to facilitate 
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its operation once the construction of the larval rearing facility has been 
completed. This year, six butterfly species were released in the enclosure 
namely Common Mormon (Papilio polytes alphenor Linnaeus),  Common 
Birdwing (Troides rhadamantus Lucas), Blue Glassy Tiger (Ideopsis vulgaris 
Butler), Common Leopard (Phalanta phalanta Drury), Common Grass Yellow 
(Eurema hecabe Linnaeus)  and Psyche (Leptosia nina Fabricius).  These 
species will be showcased in the facility in order to increase the diversity 
of butterflies. Three species of butterfly were added in the enclosure. The 
pupae of these species which were  collected in the Province of Marinduque 
consisted of the Plain Tiger (Danaus chrysippus), Malayan Eggfly (Hypolimnas 
anomala) and Paper Kite (Idea leuconoe). The suspected host plant for these 
species are available in LBES. Of the three species, only Plain Tiger and Malay 
eggfly were able to breed. 

A small breeding enclosure has been constructed in the vicinity of the 
butterfly garden area during the fourth quarter. The said breeding enclosure 
was being used by butterfly breeders in Marinduque and was replicated in 
the ERDB Butterfly Garden as a possible showcase. As of now, the interior was 
planted with ivory plant [Calotropis gigantea (L.) W.T.Aiton] and milkweed 
vine (Tylophora R.Br. sp.).

An IEC material promoting butterfly gardens has been drafted during 
the fourth quarter titled,  “Primer on the Establishment and Maintenance 
of Butterfly Gardens: with a short guide on how to create a sanctuary for 
butterflies.” It is meant to be both an IEC material and an instructional guide 

for interested clienteles.

Special Project: Production and Analysis of 
Frass from Polystyrene-fed Yellow Mealworms 
(Tenebrio molitor Linnaeus)

Study Leader: Kevin Philip M. Olaya

This is a built-in research for the MRF which commenced during the 
early part of the second quarter. It carries the objective of generating 

technology in the production and utilization of polystyrene-based frass from 
mealworm (T. molitor) larvae in order to improve the solid waste management 
capability of the ERDB Materials Recovery Facility.

Initial observations have been conducted during the 2nd quarter.  Preliminary 
results  revealed that using the methodologies in the study, one (1) yellow 
mealworm can consume an average of 0.26 mg of expanded polystyrene per 
day. On the other hand, analysis of frass collected is still in transit as there are 
numerous soil samples to be analyzed in the ERDB Analytical Laboratory. 

IEC material on Establishment 
and Management of Butterfly 
Garden.

Some views of pupa attached to 
sticks using contact cement, some 
butterflies have already emerged. 

The adult butterfly 
seen in this image 
is Blue Glassy Tiger 
(Ideopsis vulgaris) 
and  breeding 
enclosure with the 
butterfly enclosure in 
the background
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A photo of the 
Tenebrio molitor 
larva, pupa, 
and adult. For 
the purposes 
of this small-
scale study, the 
pupa and adult does not consume 
polystyrene and are therefore killed 
and discarded.

Regional Experimental Sites/
Demonstration Areas(EDSS)

The monitoring of demonstration 
areas in all research centers was 
continued. The sites have been 
reassessed in order to identify and 
determine if there are any changes 
since the latest inspection. 

During the first quarter, some 
demonstration areas of WWRRC 
have been revisited which included: 
1) LEARN - Baguio City, Benguet, 
2) Tiger Grass Plantation Under 
Benguet Pine Stand - Baguio City, 
Benguet, 3) Bamboo Plantation 
Showcasing PoPeYe Technology- 
San Fernando, and 4) Proposed 
Bamboo Technology Demonstration 
Plantation. 

In the second half of the year, three 
(3) demonstration areas under 
LAUFTeRC were visited. The Agro-
silvo-pastural Demonstration Farm 
in Pagbilao, Quezon is continuously 
maintained and has shown minor 
improvements since the previous 
visit on February 2016. On the 
other hand, the Pili and Molave 
Demonstration Plantation and 
Bambusetum in Ligao City, Albay 
are also continuously maintained by 
LAUFTeRC partners. 

Two (2) sites  under BCWERC, 

The yellow mealworms and polystyrene pieces, notice the pits in the 
photographs as well as other signs of the mealworm’s activity as evident on 
the “roughened” surface of the polystyrene piece in the last picture.

the Cebu Experimental Forest in 
Camp 7, Minglanilla, Cebu and the 
Mangrovetum Ecotourism Area 
in Brgy. Taloot, Argao, Cebu were 
visited on 13 to 16 June 2017. The 
Cebu Experimental Forest is said 
to be the first reforestation area in 
the Philippines. The area was said 
to be a viable educational-tourism 
site as the area is ecologically sound 
and historically significant, being 
the headquarters of the Filipino-
American Army for a brief moment in 
the Second World War. On the other 
hand, the Mangrovetum Ecotourism 
Area is the demonstration site 
being developed by BCWERC in 
collaboration with the local PO and 
the CENRO. Layouting operations 
in the site have been conducted to 
delineate areas where enrichment 
planting of various mangrove 
species will then take place.

During the third quarter, a 

prospected charcoal briquetting 
demonstration area in Brgy. 
Lamlahak, Lake Sebu, South 
Cotabato, Region 12 was visited. 
The invasive alien species, buyo-
buyo (Piper aduncum L.), is prolific 
in the area and may be a prime raw 
material for charcoal briquetting. It 
was reported that these plants are 
being utilized for traditional charcoal 
production but due to the inherent 
lightness of the raw material, it 
produces highly porous charcoal 
that is of poor quality with low 
burning capacity.  Through ERDB’s 
Charcoal Briquetting Technology, 
P. aduncum is expected to yield 
better quality charcoals compared to 
traditional ones.

A complete set of refurbished 
charcoal briquetting equipment has 
been transported from MDARRC, 
Nabunturan, Compostela Valley to 
Lake Sebu, South Cotabato. The 

Some photographs of the bambusetum in Ligao City, Albay which is 
managed by the LGU and is supported by LAUFTeRC.
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set of equipment includes the drum 
carbonizer, metal plate carbonizer, 
grinder, manual mixer, and manual 
briquettor. All of the said items are 

The set of charcoal briquetting equipment in Lake Cebu, South Cotabato

Drum carbonizer Metal plate carbonizer Grinder (engine detached 
for safekeeping)

Manual mixerManual briquettor

under the joint care of the LGU - Brgy. 
Lamlahak and Lake Sebu Upland 
Development Association, a People’s 
Organization based in the area.
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11. Client- Based Technology Transfer 
and Extension Services for ENR
Management
Program Leader: Veronica O. Sinohin

Project 1. Packaging of ENR Technologies

Activity 1. Technology 
Assessment, Classification and 
Packaging

Activity Leader: 
Aurora S. Jose

Duration: January    
 2016 -  on going

The activity carries the objective 
of assessing and packaging ENR 
technologies generated by the ERDB 
Main Office and Research Centers for 
transfer to the clientele.

For CY 2017, eleven (11) ENR 
technologies were monitored and 
packaged exceeding the target
of nine (9) technologies. The 
additional two (2) technologies were 
generated by the ERDB
Main Office and LAUFTeRC. 
The table following shows the 
summary list of these characterized 
technologies.

No. Title Lead Agency Type of Technology

1 Macropropagation Technique for Forest Tree Species ERDB- Main Process

2
Micropropagation Technique of Priority Forest Tree 
Species

ERDB-Main Process

3
Vulnerability Assessment of San Cristobal, Cabuyao, 
Laguna

ERDB-Main Process & Information

4 Phytoremediation of Mined- out Areas ERDB-Main Process

5
Pollution- absorbent Plant Species in Urban Areas in 
Muntinlupa City, Metro Manila

and Hazardous 
Wastes Research 
Center (UTHRC)

Information

6
Effectiveness of Watershed Policy Implementation in
Northern and Central Luzon

Watershed and Water
Resources Research
Center (WWRRC)

Information

Activity 2 : Sustainable Livelihood 
in General Nakar

Activity Leader: 
Aurora S. Jose

Duration: January to 
 December 2017    
 
This study targets to increase rural 
income and enhance development 
from ENR technologies (bamboo, 
agroforestry, non-mist of clonal 
propagation of indigenous
forest trees).

As per advice of the ETRB, the 
activity will be terminated effective 
December 2017 due to the non- 
attainment of objectives. As such, the 
phase- out plan and identification of
roles of the four (4) agencies were 
prepared as follows:

•  CENRO, Real, Quezon -  Conduct 
geo- tagging of 120 hectares 
and provision of funds for the 
clearing activities;

•  PENRO, Lucena, Quezon 
-  Conduct monitoring and 
evaluation of the project 
activities;

•  Research Center satellite office 
at Pagbilao, Quezon – Conduct 
ocular/field visit in the identified 
site on agroforestry; and

•  TTD -  ERDB – Conduct 
documentation and packaging 
of the three (3) technologies 
(non- misting, bamboo and 
agroforestry technologies 
introduced to them during the 
said training.

Technologies Characterized in CY 2017
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Activity 3.  Financial Feasibility of 
Clonal Propagation Technology 
adopted by selected SUCs in 
Luzon (New Title: Financial 
Analysis of Clonal Propagation 
Technology adopted by selected 
SUCs in Luzon)

Activity Leader: 
Myline O.  Aparente  
 
Duration: January to 
 December 2017

This one- year activity intends to 
determine the feasibility of clonal 
nursery established
and managed by selected state 
college and university in Luzon.

Three (3) SUCs were identified as 
study site based on their status of 
performance as revealed in the 
evaluation report submitted by 
the monitoring and validation of 
NGP- PQPM. These are the Tarlac 
Agricultural University, Apayao State 
College and Southern Luzon State 
University. Coordination meetings 
were done with clonal nursery focal 
persons of the selected state college 
and universities.

In collaboration with the NGP-
PQPM, the activity leader sought 
the guidance of Former Director 
Celso P. Diaz to ensure success of 
implementation. It was suggested
that the study be under Project 
3 (Project Monitoring and Post- 
Evaluation of Transferred ENR 
Technologies) of TTD. This is 
because clonal nursery of ERDB was
already a mature technology 
and determining the success of 
its adoption based on investor’s 
perspective should be the output of 
the study.

7
The Supply and Value Chain of Citronella Grass 
(Cymbopogon narduns DC) in Labo, Camarines Norte

Land Management,
Agroforestry and 
Upland Farming 
Technology Research 
Center (LAUFTeRC)

Product

8
Application of Mychorriza and Other Soil Amelioration 
Measures for the Improvement of Reforestation and 
Agroforestry Areas

Land Management,
Agroforestry and 
Upland Farming 
Technology Research 
Center (LAUFTeRC)

Process

9 Cluster planting of Mangroves (Bakauan)

Biodiversity, Coastal,
Wetland and 
Ecotourism Research 
Center (BCWERC)

Process

10
Control and management of Invasive Alien Species (IAS) 
for Rehabilitation of Degraded Areas

Mining and 
Degraded Areas 
Rehabilitation 
Research Center
(MDARRC)

Information

11
Propagation of Quality Planting Materials for Industrial 
Plantations

Forest and Timber
Resources Research
Center (FTRRC)

Information

The activity team, together with 
the NGP- PQPM staff, prepared and 
pretested data forms, gathered 
primary data, and analysed 
investment and potential returns 
from the implementation of PQPM. 
After completing and validating the 
data from the respective universities, 
the financial cash flow of SLSU’s 
clonal nursery operation was
computed.

Interview with For. Hernandez, focal person of clonal nursery in Tau and 
For. David Rodolfo (right) focal person of clonal project.



992017 ERDB Annual Report

Project 2. ENR Technology Extension Project

Activity 1. Scoping and Linkaging

Activity Leader: 
Liberty E. Asis

Duration: January to 
 December 2017

This activity was conceptualized to 
enhance partnership with the LGUs/
POs through pro- active intervention 
mechanisms toward the adoption of 
need- based and demand- led ENR 
technologies.

Three (3) ENR technologies 
(Phytoremediation, Clonal 
Propagation and Vulnerability
Assessment) were disseminated 
involving primary stakeholders.

At the start of the quarter, 
preliminary coordination with 
MDARRC was conducted in 
line with the implementation 
of the communication plan on 
“Rehabilitation of Degraded Mined- 
Out Area through Phytoremediation 
using Clonal Propagation”. The
suggested site in Region 11 
however, was not suitable in the 
implementation of phytoremediation 
technology. As such, another 
scoping activity was done during the
2nd quarter in the province of Quezon 
to promote clonal propagation 
technology. A participatory 
stakeholder analysis workshop was 
conducted among 55 participants
from Real, General Nakar, and 
Infanta, Quezon. Based on initial 
results, more than half of the 
respondents are not familiar with 
clonal propagation technology 
and Hi- Q VAM 1, hence, they are 
interested in joining seminar or 
training about the said technologies.

The Land Management, Agroforestry 
and Upland Farming Technology 
Research Center (LAUFTeRC), on 
the other hand, partnered with two 
People’s Organization, the Maramba 
Upland Farmers Association, Inc. 
(MUFAI) in Maramba, Oas, Alabay 

and LUFAMCO in Luqui, Liliw, 
Laguna. The center’s skeletal 
communication plan were
reviewed and revised whereas 
plans and targets were discussed. 
During the project site visit, the team 
interviewed key officers of the MUFAI 
and LUFAMCO and coordinated
the conduct of TPPU training 
on farmers’ livelihood such as 
production and utilization
of turmeric tea and mushroom 
culture.

In line with the implementation 
of UTHRC- TPPU Scoping and 
Linkaging activity, a meeting cum 
field visit to ENR related project was 
held on May 11, 2017 at Makati City
Hall, Makati City. Eighteen (18) 
representatives composed of 9 males 
and 9 females from the 13 cities of 
Metro Manila attended the field visit. 
Based on the meeting discussion, the 
proposed ELTAG project is an exhibit 
on the different ENR projects of the 
member- LGUs. The selection of 
direct partner (PO, NGOs, barangays 
is still on- going. The content of the 
MOA between ERDB- UTHRC and the 
chosen partner has been discussed. 

Scoping and linkaging activity in 
General Nakar and Infanta, Quezon

An agreement was made that each 
ELTAG member will recommend one 
barangay hence Brgy. San Isidro in 
Paranaque and Brgy. Addition Hills in
Mandaluyong were recommended. 
Lastly, field visit to the newly 
established mini- park or mini- garden 
with pollution- absorbent plant 
species were conducted.

Activity 2. Capacity Building for 
ERDB Clients

Activity  Leader:  
Ma. Vienna O. Austria

Duration: January to 
 December 2017

Activity 2. Capacity Building for 
ERDB Clients

Activity  Leader:                      
Ma. Vienna O. Austria

Duration: January to 
 December 2017

The activity aims to provide easily 
accessible and quality technical 
assistance for clients of ERDB 
technologies.

The PARTNER-BOND team 
conducted progress tracking 
activities in Luisiana and Cavinti, 
Laguna, Meycauayan Bulacan and 
General Nakar, Quezon. These are 
the PARTNER-BOND sites from 
2015-2016. Several POs involved 
in the PARTNER-BOND project 
has been part of the ongoing 
Sustainable project in Gen. Nakar, 
Quezon. As such, some members 
underwent training on Bamboo 
and Clonal propagation. The team 
also documented the bamboo 
propagated by the Grand Kawayan 
Foundation through cuttings. TTD 
conducted Training cum Hands-
on Demonstration on Clonal 
Propagation Techniques and Hi-Q 
Vam 1 and Sustainability Workshops. 
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Activity 3. IEC Campaign for 
Promotion of ENR Technologies

Activity Leader:  
Ann Valerie V.  Gillado

Duration: January to 
 December 2017   
 on going

This activity under Project 2, 
aims to promote the Bureau and 
its technologies and research 
activities. It involves the production 
of IEC materials and strategic 
communication of ENR technologies. 

Factsheets on macropropagation 
techniques, vulnerability 
assessment of Pagbahan River, 
and phytoremediation on Bagacay 
Mines were mass produced and 
are ready for distribution. Two 
thousand (2,000) copies of the 
2018 desk Calendar, containing 
ERDB technologies, including the 
technologies and projects of its six 
(6) Research Centers were printed. 
The updated ERDB brochure was 
finalized and is ready for printing. 
This will be distributed to ERDB 
stakeholders. 

Three videos were produced 
this year. The first one is the 
documentation of phytoremediation 
project of ERDB in Mining areas 
in Brgy. Loakan, Benguet and 
Bagacay Mines, Hinabangan, Samar. 
The second is the video on 30th 
anniversary of ERDB and lastely, 
video on participation of ERDB in 
National Biotechnology Week (NBW) 
was also produced. Two publications 

were reprinted this year. These are 
the Handbook on Erect Bamboo 
Species Found in the Philippines 
and Factsheet on Seed Technology 
Protocol for Duguan.

TTD prepared eighteen (18) press 
releases for the year. TTD likewise 
participated in ten (10) exhibits and 
arranged two exhibits in the Bureau’s 
lobby to promote the Bureau and its 
technologies this year. From January 
to December, the targeted nine 
(9) ENR Technologies targeted for 
promotion and dissemination for CY 
2017 were accomplished by ERDB 

and Research Centers. Technical 
assistance was also provided by the 
experts as facilitated by the techno 
transfer personnel. 

Mentoring program in line with 
the preparation of the full blown 
communication plans of ERDB and 
the six (6) research centers was 
conceived in collaboration with 
CDC. The 2017 Workshop on Client-
Based Technology Transfer of ENR 
Technologies was spearheaded 
by the TTD last September 11-15, 
2017 at Splash Mountain Resort, Los 
Baños, Laguna. 

The resource persons, For. Cer Jay 
B. Jimenez discussed the clonal 
propagation techniques and 
assessment of parent tree and Mr. 
Alan Alinsunurin demonstrated 
the proper way of mixing rooting 
solutions.

Factsheets on 
macropropagation 
techniques, 
vulnerability 
assessment of 
Pagbahan River, and 
phytoremediation on 
Bagacay Mines
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Activity 4. Project Monitoring

Activity Leader: 
Myline O.  Aparente

Duration: January to 
 December 2017   
 on going

The activity served to monitor 
progress of the research centers in 
the implementation of Project 2 and  
extension sites.  

From January to December, the 
targeted nine (9_ ENR Technologies  

Three (3) International Congresses 
organized by the Bureau where TTD 
spearheaded the exhibit. Photos 
above are the two Sustainable 
and Urbanization the 2nd ASEAN 
Mangrove Congressrd exhibit. 

Responsible Unit Technology Adopter Activities undertaken

ERDB Main Office Phyto-remediation of 
mined-out areas

Mining 
companies and 
LGUs

-       Poster presentations during the National Science 
and Technology Week (July 11-15, 2017) at World 
Trade Center, Pasay City

-       Diorama presentation during Syensaya 2017 at 
UPLB, Los Baños, Laguna

-       On-going preparation of AVP on Rehabilitation 
of mine-out and waste dump area using 
phytoremediation strategies in Bagacay, Samar  

Propagation of 
selected indigenous 
forest tree species 
(includes micro and 
macro propagation)

Tree Farmers Prepared Factsheet on Seed Technology Protocol for 
Duguan (Myristica philippinensis Lam.) 
Techno-forum and trainings conducted on macro 
propagation of indigenous forest species 
- Peoples’ Organization in Real, Infanta and General 

Nakar
- Maasin, Iloilo

for promotion and dissemination 
for CY 2017 were accomplished by 
ERDB and Research Centers. Details 
of which are presented below (Table 
aa:

Different IEC materials were likewise 
prepared by the technology transfer 
units of each research center to 
serve as reference materials for the 
stakeholders. Technical assistance 
was also provided by the experts 
and facilitated by the techno transfer 
personnel.

Table 1a. The 9 ENR Technologies targeted for promotion and dissemination for CY 2017 
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VA Maps of 
watershed areas 
(with geo-hazard 
maps from MGB)

LGUs Identification of LGUs within the critical watershed 
area where techno-forum  was undertaken.

WWRRC Procedures on tree 
health maintenance 
of Benguet 
pines and other 
indigenous species

LGUs and POs Identification of LGUs within the critical watershed 
area where techno-forum was conducted

LAUFTeRC Agroforestry 
scheme(s) using 
high value crops

Upland farmers, 
CBFM holders, 
LGUs

Techno-forum and training conducted on “Mushroom 
Production in an Agroforestry System” in: 
- Silang, Cavite; Oas, Labay and Liliw, Laguna

UTHRC Recommended 
Pollution-tolerant 
species for vertical 
planting and urban 
greening

LGUs Techno-forum and training conducted with 2 adopters 
(with MOA) from NCR
1) BLGU of NBBS, Navotas City
2) BMB-DENR, Quezon City
Exhibit display and distribution of IEC materials  
1) Manila City Hall
2) Valenzuela City

BCWERC Cluster planting of 
mangroves

LGUs and POs Techno-forum and training conducted with 3 Adopters 
from LGU of Barili, Cebu
1) Guiwanon United Active People’s Organization 

(GUAPO) 
2) Guibnangan United Coastal Environmental Savers 

Association (GUSECA)
3) San Rafael Cabacungan (SanRaCa)

FTRRC Propagation of 
quality planting 
materials for 
industrial plantations 
- Techno-forum 

was conducted 
as well as 
demonstration 
area was 
established/ 
maintained.

Tree farmers Techno-forum and training conducted with 1 adopter 
- Tree farmers of Dona Carmen, Tagbina, Surigao del 
Sur 
Interested/potential adopter - Provincial Local 
Government of Agusan del Sur
Exhibit/Display during DENR Region 13 Anniversary 
and Environment Month Celebration 

MDARRC Control and 
management of 
invasive alien 
species (IAS) for 
rehabilitation of 
degraded areas

LGUs and POs - Prepared AVP on “Threats of Piper aduncum to 
biodiversity”

- Stakeholders’ Forum and Roadshow presentation 
were conducted in Brgy. Lamlahak, Lake Cebu, 
South Cotabato with distribution of IEC materials

Table 1.a. Continued...

Responsible 
Unit

Technology Adopter Activities undertaken
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Activity 5. Communication 
Planning

Activity Leader:  
Adreana S. Remo

Duration: January to 
 December 2017   
 on going

As part of the strategy under Project 
2, the activity aims to produce 
and package communication 
plans for the efficient and effective 
implementation of projects and 
activities.  

For first quarter, mentoring program 
in line with the preparation of the 
full blown communication plans of 
ERDB and the six (6) research centers 
was conceived in collaboration 
with College of Development 
Communication (CDC).

For the second quarter, the 
“Workshop on Client-Based 
Technology Transfer of ENR 
Technologies”, spearheaded by 
the Technology Transfer Division   

was held on September 11-15, 
2017 at Splash Mountain Resort, 
Los Banos, Laguna. The activity 
aimed to come up with an extension 
and communication strategy that 
explores the use of new, innovative, 
and participatory methods as well 
as techniques in coming up with 
communication initiatives based 
on the actual needs, opportunities, 
and constraints of the stakeholders 
in rural communities. A total of 
thirty (30) participants (26 female, 4 
male) from the Technology Transfer 
Units of ERDB and the regional 

Quarter Technology Area Technology Adopter

2nd

Clonal Propagation Digos, Davao del Sur SPAMAST 

Mangrove Cluster Planting Barili, Cebu POs of GUAPO, GUCESA, SanRaCa and 
GFA

3rd

Mining Rehabilitation Sipalay, Negros Occ. Barangay LGU

Baclao, Cauayan and San Jose, Sipalay

Selected Falcata Seeds Butuan, Talacogon, 
ADS

 PLGU- Agusan del Sur

Bamboo Plantation Establishment Malasag, CDO E. Pelaez Ranch, Inc.

Bamboo Plantation and Production Impasugong, 
Malaybalay, 
Bukidnon

Bamboo Farmers

Bamboo Production and Mgt. Ligao, Albay  LGU-Ligao City

4th

Bamboo Plantation Establishment San Fernando, La 
Union

Abut Farmers’Asso.

Bamboo Plantation Establishment Rizal, Laguna LGU- Rizal, Laguna

Mycorrhiza Technology Botolan, Zambales Samahang Magsasaka ng Baquilan

Post-evaluated transferred ENR technologies for CY 2017

centers participated in the said 
workshop. Participants consist 
of the Program Leaders for the 
Client-Based Technology Transfer 
Activities as well as Project Leaders 
for ENR Technology Extension 
Project. The workshop consists 
of presentations for Scoping and 
Linkaging; Capacity Building; IEC 
Campaign; Project Monitoring; and 
Communication Panning. There 
were also a presentation on Social 
Marketing and technologies for 2018 
promotion of ENR technologies.

Reporting of 
accomplishments 
per activity were 
done to highlight 
the extension 
strategies used 
and to learn from 
the experiences of 
other regions.
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Project 3.  Evaluation of Transferred ENR 
Technologies

Visit to the 
UPLB-College 
of Development 
Communication 
during the 
Workshop on 
Client-Based 
Technology 
Transfer of ENR 
Technologies 
to explore the 
mechanics, 
feasibility, and 
advantages of 
maintaining 
house studios.

The activity generally aimed to 
determine the status, outcomes 
and impacts of transferred ENR 
technologies by ERDB and its 
Research Centers, three (3) to five 

(5) years after the adoption by 
clients. This is towards identification 
of applicable strategies for the 
enhancement of technology transfer 
and promotion.

Responsible Unit Technology Adopter Activities undertaken

ERDB-MO Charcoal Briquetting 
Technology

PO - Facilitated the lecture and hands-on 
demonstration conducted by Samahan 
ng May Kapansanan sa Taguig 
(SAMAKAT) with Indigenous People (IPs) 
from Agusan

Application of HI-Q 
VAM1 Endomycorrhizal 
Inoculants in production of 
quality planting materials

- Presented during the techno-forum and 
training conducted in REINA

- Showcased during the NSTW (Pasay 
City) and Syensaya 2017 (Laguna)

In collaboration with RCs Bamboo Propagation 
Technology

LGUs 
and POs

-  Produced the IEC materials distributed 
during the training on bamboo 
propagation as part of the enhanced NGP 
nationwide

The other ENR technologies disseminated outside the target

Activity 1.  Evaluation of 
Transferred ENR Technologies 
using the Evaluation Tool

Activity Leader:  Salvacion T.   
       Orobia

Duration: January 2015   
 on going
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Technologies subjected to client-based satisfaction surveyed.For the year in review, ten (10) 
transferred ENR technologies 
were  evaluated. Out of the ten (10) 
ENR technologies, five (5) were on 
bamboo plantation establishment 
and production while another five 
dealt on clonal propagation, selected 
falcate seeds, mangrove cluster 
planting, mining rehabilitation and 
application of mycorrhiza Hi-Q Vam 1. 

During the first quarter, formulation 
of the evaluation tool was done in 
consultation with Prof. Christine Joy 
Mendoza of UPLB. Pretesting of the 
revised evaluation tool was done in 
Mankayan, Benguet among the PO 
members of Society’s Awareness on 
Livelihood and Environmental Needs 
for Growth, Inc. (SALENG).

Based on the evaluation conducted 
with the technology adoptors 
through focus group discussion, 
only eight (8) technologies were 
sustained.  The other two (2) 
technologies were not sustained 
due to lack of funding support and 
mangrove species planted in cluster 
planting were not resistant to strong 
waves and typhoons. 

Activity 2. Client-Based 
Satisfaction survey of 
Technology Transfer and 
Extension Services for ENR 
Management 

Activity Leader: 
Aurora S. Jose

Duration: February 2017 to   
 December 2019

Generally, the project aims to 
determine how the various ENR 
transferred technologies are adapted 
by different clienteles/stakeholders 
and know their level of satisfaction. 
It also functions as monitoring and 
evaluation of the transferred ENR 
technologies. 

Number ENR Technologies
Place/Number of 

Interviewed
Date

1
Karagomoi 
production

Barangay Manaet, 
Bacacay, Albay

April 4 – 7, 
2017

2
Community-Based 
Ecotourism Services

Olango Island, Lapu-Lapu 
City (26 respondents 
from PO, Olango Island 
Ecotour Association 
(OIETA) 

May 17-19, 
2017

3
Propagation of 
Pagatpat seedlings

Brgy Tambo, Samal, 
Davao del Norte

May 23-26, 
2017

4
Bamboo 
propagation

Brgy Mabunao, Panabo, 
Davao del Norte

May 23 – 26, 
2017

5

Bamboo Production
Training conducted 
by For. G. Santos
(CSC Tool 1 used)

Cagayan de Oro City, 
Oroqueta City, Iligan City 
and Occidental Mindoro.  
A total of 105 participants 
attended the said training 
broken down as 21 in 
Cagayan de Oro City, 
16 in Oroqueta City, 33 
in Iligan City and 35 in 
Occidental Mindoro

April – June 
2017

7
Bamboo Production  
through PARTNER-
BOND 

Talim Island, Binangonan, 
Rizal

July 12-14, 
2017

8
LBES Client 
Satisfaction Survey

ERDB, College, Laguna
January – 
June 2017

9

Research and 
Development 
Demonstration Zone 
Client Satisfaction 
Survey

ERDB, College, Laguna
January – 
June 2017

10

Mangrove 
reforestation cum 
talaba  culture 
production 

Balaring, Silay City, 
Negros

July 18-22, 
2017

Ten (10) ENR transferred 
technologies were also surveyed for 
client-based satisfaction. 
The data were initially analyzed and 
write-up of each ENR technology 
was drafted.
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1. National Greening 
Program-Production of 
Quality Planting Materials 
(NGP-PQPM)

By virtue of Executive Order 26, series of 2011 signed 
by then President Benigno Simeon C. Aquino, 
III, the “National Greening Program or NGP” to 

address the concerns on climate change, deforestation and 
poverty incidence in the country. The program aimed to 
produce and plant 1.5 billion trees covering a total area of 
1.5 million hectares for a period of 6 years (CY 2011-2016). 
With the targets realized, there are still remaining areas that 
require rehabilitation. There is also a need to harmonize all 
forest development activities focusing on the participation of 
private sectors, local government units and organized upland 
communities. Thus, Executive Order 193, series of 2015 was 
issued to “expand the coverage of the National Greening 
Program” from CY 2017-2028.

In the implementation of NGP, ERDB was tasked to oversee the 
production of quality planting materials including the monitoring of activities 
related to the implementation of quality planting materials production. For 
2017, ERDB has a total target of 980,000 quality planting materials. This 
target includes that of its Research Centers and partner State Universities and 
Colleges (SUCs).

Production of Quality Planting 
Materials

For 2017, ERDB including its 
Research Centers and Stations have 
a total target of 980,000 quality 
planting materials. Each clonal 
nursery was given a production 
target of 20,000 clones. The total 
target also includes those of the 
partner State Universities and 
Colleges (SUCs) based on the 
approved Work and Financial Plan of 
the Research Centers. The planting 
materials used in the production 
were sourced from established 
hedge garden within each clonal 
nursery. Depending on the species, 
production takes 4 to 6 months 
for the planting materials to be 
plantable.

Portion of the ERDB Main Office 
NGP Site (location?)

Supa (Sindora supa Merr) Saplungan (Hopea plagata [syn H. 
odorata])

Philippine Ash (Fraxinus griffithii)
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DENR Research Sector Clonal 
Seedling Production

A total of 1,209,353 cloned planting 
materials were produced by ERDB 
and its partner SUCs from the 
established clonal nursery and 
facility complex (Annex 2.1). The 
production exceeded the target by 
about 23%. ERDB Main Office and 
its Research Centers were able to 
produce a total of 529,541 cloned 
planting materials (Annex 2.2).

ERDB Main Office was able to 
produce a total of 30,625 clones 
while the Research Centers were 
able to produce 498,916 clones. 
Majority of the species produced 
were narra (Pterocarpus indica 
Willd.), molave (Vitex parviflora 
A.Juss.), yakal (Shorea astylosa 
Foxw.), tuai (Bischofia javanica 
Blume), bagras (Bischofia javanica 
Blume) and bignai (Antidesma 
bunius (L.) Spreng.). These species 
were based on the regional 
commodity road map and demand of 
the recipient People’s Organization 
identified for the establishment of the 
ERDB NGP site.

State Universities and Colleges 
(SUCs) Seedling Production

Upon completion of production 
and delivery to the designated NGP 
site, DENR will pay the produced 
clones. This is supported by the 
Memorandum of Agreement (MOA) 
signed by the SUC Presidents and 
ERDB Director. For CY 2017, a total 
of 679,812 clones were produced 
and delivered to the designated 
NGP site (Annex 2.3). Although some 
SUCs exceeded the production 
target, only 20,000 clones were 
downloaded with budget based on 
the approved MOA. The rest of the 
produced planting materials were 
distributed to their respective clients 
or stakeholders.

Status of Plantation Establishment 
of Indigenous Forest Tree Species

DENR Central Office already 
downloaded the corresponding 

allotment for the CY 2017 NGP 
of ERDB for the 1,960 hectares to 
be planted with produced quality 
planting materials from DENR clonal 
nurseries. Out of the total target, 
1,864 (95%) hectares have been 
planted. As per report, the remaining 
area targeted for establishment will 
be completed in January 2018.

Maintenance/Operations of Clonal 
Nursery Complex

In 2011, ERDB rehabilitated the 
existing clonal nurseries of the DENR 
and established/expanded new 
clonal nurseries for the production 
of quality cloned planting materials. 
The establishment of clonal facilities 
aims to produce planting materials 
with superior genetic make-up. 
The features of the facilities are: 
laboratory/processing area; soil 
sterilization and potting area; water 
storage and pump area; rooting beds 
for mist and non-mist propagation; 
recovery area; and hardening 
area. Other features include: bio-
composting facility; tissue culture 
laboratory; and seed storage area.

DENR has a total of 22 
clonal facilities and 
nursery complex in 
16 Regions including 
ERDB (Annex 2.4). 
These facilities are 
all operational and 
being used in the 
propagation of various 
forest tree species 
particularly premium/
indigenous forest 
tree species which 

have erratic flowering and fruiting 
characteristics, long interval of 
seed years (do not produce seeds 
regularly), short seed viability, 
absence of appropriate propagation 
techniques for mass production, and 
few available quality seed supply.

In CY 2018, the management of 16 
clonal nurseries will be turned-over 
to the respective DENR Regional 
Offices. Six (6) clonal nurseries and 
facilities will be retained to ERDB 
and Research Centers to be used 
for R&D purposes particularly the 
improvement and development of 
propagation protocols. 

In addition, the DENR has partnered 
with State Universities and Colleges 
(SUCs) to augment the need for 
the production of quality planting 
materials. Also, the SUCs have 
multiple functions (instruction, 
research and extension) which 
are needed in the development 
and transfer of technologies to the 
different stakeholders. To date, a 
total of 28 SUCs have partnered 
with DENR and established clonal 

Hauling of the seedlings to the 
ERDB NGP site

Strip brushing in preparation for 
planting

Clonal nursery in Diadi,  Nueva Vizcaya
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nursery complex. (Annex 2.5). With 
the expansion of the coverage of 
the NGP (CY 2017-2028), SUCs will 
play a vital role in supporting the 
DENR field office in the production of 
quality planting materials.

Maintenance of Seed Sources 
(Seed Production Areas and 
Individual Plus Trees)

Management of Seed Sources
to ensure continuous supply of 
quality seeds, seed sources were 
established one in each province 
nationwide. ERDB was tasked to 
provide technical assistance and 
evaluate the establishment and 
management of the seed sources 
in the 75 provinces of the country. 
In 2016, the management of the 
said seed sources was handled by 
ERDB in close coordination with 
the respective PENROs/CENROs 
to guarantee regular collection 
of quality. The seeds that were 
collected from the established Seed 
Sources documented for utilization 
and distribution. 

Maintenance activities within the 
identified seed sources include 
weeding, sanitation cutting, 
fertilization, flower induction 
and seed collection. Continuous 
observation and recording of 
the phenology of the identified 
species other than published in the 
“Development and Management of 
Forest Plantations: A Guidebook” 
is always reiterated to the PENRO/
CENRO concerned. Documentation 
of the phenology of the identified 
species of plus trees is important 
to determine the best and proper 
silvicultural treatments to be 
applied. With the application of 
appropriate treatments, the health 
and productivity of the selected plus 
trees are ensured.
.
Seed Collection

From January to November, the total 
seed collection from different regions 
is 97,076,727 (Annex 2.6). The report 
on seed collection includes species 
both from indigenous (69%) and 

introduced or exotic (31%) forest 
tree species. Seed collection data for 
the month of December is still being 
consolidated. Majority of the seeds 
collected were bagras, mangium 
(Acacia mangium Willd.), and agoho 
(Casuarina equisetifolia Linn.).

Mass Production, Mass 
Promotion and Marketing of 
Mycorrhizal Inoculants

Recognizing the importance of the 
survival and performance of planted 
materials, the DENR has adopted 
ERDB’s mycorrhizal technology in 
the production of quality planting 
materials. A total of four (4) 
production facilities were established 
to mass produce the mycorrhizal 
inoculants to be distributed and 
utilized in the production of quality 
planting materials (Table 1).

ERDB has been in-charge of the 
operationalization of the three (3) 
satellite production facilities since 
CY 2016. The Natural Resources 
Development Corporation (NRDC) 
has agreed to temporarily turn-over 

Production 
Facility

Location Status

ERDB University of the Philippines 
– Los Baños Science and 
Technology Park

Operational

Zambales Ramon Magsaysay 
Technological University, 
Botolan, Zambales

Operational

Agusan del 
Norte

Caraga State University, Butuan 
City, Agusan del Norte

Operational

Table 1. Status of Production Facility of Mycorrhizal Inoculants.

the management of the production 
facilities until it has fully complied 
with the submission of the liquidated 
and audited financial report for FY 
2012-2013. 

In 2017, a total of 1,100 tons 
of mycorrhizal inoculants were 
produced (Table 2). In terms of 
delivery, a total of 264, 620 kls 
(26.46) tons have been delivered 
to fourteen (14) Regions including 
the research centers (Table 3). 
ERDB shouldered the hauling 
cost of Hi-Q Vam1 to each 
Region. The regional offices will 
be responsible in disseminating 
the inoculants depending on the 
seedling requirement of the target 
stakeholders.

Aside from the production aspect, 
ERDB Main Office is also conducting 
monitoring of the utilization of Hi-
Vam1 distributed to the regions. 
Technical assistance is provided 
to concerned DENR field office on 
the application of Hi-Q Vam1 in the 
production of seedling for the NGP.

OFFICE/UNIT Target Accomplishment(Tons) %

ERDB Main Office 500 500 100

Zambales (RMTU) 200 200 100

Bohol (BISU) 200 200 100

Agusan del Norte (CSU) 200 200 100

GRAND TOTAL 1,100 1100 100%

Table 2. Summary of Production of Hi-Q Vam1 (January To December 
2017)
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Maintenance of Forest Tree Seed 
Center

Six (6) Forest Tree Seed Centers were 
established and maintained within 
the three (3) major islands of the 
country. Specifically, the tree seed 
banks were established in ERDB 
(Laguna) and Loakan, Baguio City 
(CAR), and Pagbilao, Quezon (Region 
4A) for Luzon, Minglanilla, Cebu for 
the Visayas and in Bislig City, Surigao 
del Sur and Tagum City in Davao 
del Norte (Region 11) for Mindanao. 
All the construction have been 
completed. However, only the FTSC 
in Bislig City is the only operational 
facility. The rest of the FTSCs are still 
waiting for the completion of delivery 
of materials and equipment to start 
the operation.

Establishment of Baseline 
Information for Selected NGP 
sites nationwide 

Locations of NGP planting sites 
of the Research Centers were 
submitted to the NGP Operations 
Center. Shapefiles of some of the 
planned NGP planting sites are still 
being followed up with the NGP focal 
persons of the Research Centers. For 
CY 2017, sixteen (16) NGP planting 
sites were subjected for baselining. 
The baseline information included 
biological, physical, socio-economic 
and spatial components. The data 
collected are still being consolidated 
and analyzed in preparation for 
report submission.

The sites were selected from the 
list of 2017 ERDB NGP sites. The 
areas subjected for baselining has a 
minimum area of 10 hectares. These 
areas were planted with various 
premium and indigenous forest tree 
species produced from the clonal 
nurseries of ERDB and SUCs.

Overall management, supervision, 
monitoring, maintenance and 
operation of Clonal Nurseries as 
part of the implementation of NGP-
PQPM activities which include the 
following:

Monitoring and Evaluation (M&E)

Monitoring and validation are 
conducted to verify the status 
of operation of DENR regional 
clonal nurseries and SUCs’ clonal 
nurseries. Continuous monitoring 
is undertaken by the Research 
Centers to update the status of the 
DENR and SUC clonal nurseries 
and management of seed sources. 
M&E activities include provision of 
technical assistance to concerned 
DENR field offices particularly in the 
management of established seed 
sources and SUCs in the operation 
and management of clonal nurseries.

Trainings/Workshops Conducted

• National Consultative Meeting 
for the Management of Clonal 
Nurseries and Established 
Seed Sources – conducted to 
identify and address issues 
and concerns on the different 
activities in the management 
of DENR clonal facilities and 
seed sources and come up with 
guidelines and strategies for 
smooth implementation and 
management of clonal facilities 
and seed sources

• Series of Trainor’s Training 
on the Production of Quality 
Planting Materials for the 
Expanded National Greening 
Program (eNGP) were conducted 
for Luzon, Visayas and Mindanao 
Clusters – aimed to enhance 
knowledge and skills of DENR 
technical personnel on seed 
and clonal propagation and 
seed technologies, nursery 
operations, mycorrhizal 
application techniques and 
seed sources establishment, 
management and operation

REGION AMOUNT (Kls)

Region 1 9,500

Region 3 5,870

Region 4A 3,300

Region 4B 40,000

Region 5 7,260

Region 6 45,680

Region 7 56,000

Region 9 27,000

Region 10 27,500

Region 11 22,000

Region 12 11,000

Region 13 360

NCR 7,800

ERDB 1,350

GRAND TOTAL 264,620
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• A Training on Forest Tree Seed 
Technology and Operation and 
Management of Forest Tree 
Seed Centers was conducted for 
ERDB Main Office and Research 
Center representatives – aimed 
to enhance knowledge and skills 
of DENR technical personnel on 
seed and clonal propagation 
and seed technologies, nursery 
operations, mycorrhizal 
application techniques and 
seed sources establishment, 
management and operation

2. Mangrove and Beach Forest 
Development Project

• Mid-Year and Year-End 
Discussion on NGP with 
partner SUCs – aimed to 
assess the progress of project 

implementation based on the 
MOA signed by ERDB and 
partner SUCs

Trainor’s Training on the Production of Quality Planting Materials for ENGP

I 
n 2015, the Department of Environment and Natural Resources (DENR) 
was tasked to undertake the Mangrove and Beach Forest Development 
Project (MBFDP) with the Ecosystems Research and Development 

Bureau (ERDB) leading its implementation. MBFDP was designed to develop 
and rehabilitate mangrove and beach forest in disaster-affected areas as 
a means to improve and enhance the natural defense and resilience of 
the country’s coastlines and its environs regarding the impacts of climate 
change. MBFDP was implemented under the Government’s Rehabilitation 
and Reconstruction Program for Disaster-affected areas pursuant to the 
Special Provision of FY 2014 General Appropriation Act (RA No. 10633) under 
Section XIV.

With 1 Billion budget allocation, it was designed to develop and rehabilitate 
mangrove and beach forest in disaster-affected areas as a means to improve 
and enhance the natural defense and resilience of the country’s coastlines 
and its environs regarding the impacts of climate change. As of December 
31, 2015, MBFDP has produced a total of 140,186,391 planting materials 
(propagules/seedlings) and established a total of 50,417.71 hectares of 
mangrove and beach forests plantations in 43 provinces and 11 regions of 
the country.

Maintenance and Protection 
Activities

The maintenance and protection 
phase play an important role 
for the success of mangrove 
projects. The first three (3) years of 
plantation establishment requires 
a lot of maintenance involving 
different activities. Year 2017 is 
the third year of maintenance and 
protection activities of the MBFDP. 

Consequently, it is the last year 
in which a budget allocation was 
provided by DENR. Activities for 
maintenance and protection involves 
replanting, collection of propagules/
wildlings, collection/cleaning of 
debris/barnacles/algae and patrol 
work conducted by partner People’s 
Organizations.

To be able to ensure sustainability 
of plantations under the MBFDP, 

the Department of Budget and 
Management (DBM) has allocated 
funds for the procurement of thirty 
seven (37) motorized bancas and 
hiring of 32 “Bantay Bakawan” 
(Annex 3.2).
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Medellin, Cebu

Performance-based Monitoring 
and Evaluation

In October to December 2017, 
ERDB led the implementation of 
the Year 2 of the Performance-
Based Monitoring and Evaluation 
(PBM&E) of MBFDP baselined sites 
to continuously assess not only the 
physical accomplishments in terms 
of area planted but also the growth 
performance and survival rate of 
planted materials. 

The number of seedlings that 
survived and died were counted 
to determine the survival rate of 
the seedlings. Other observations 
such as height and diameter of the 
seedlings, infestations, etc. were 
recorded. Remarks such as presence 
of barnacles, algae, climate and other 
human interventions (fishing, boat 
docking, garbage and agricultural/
aquaculture practices) that possibly 
affected mangrove growth and 
survival were properly documented 
and noted. Initial results of the 
PBM&E are presented in Annex 3.3.

Performance-based Monitoring and Evaluation, Tagkawayan, 
Quezon

Performance-based Monitoring and Evaluation done in 
Malinao, Albay

Some mangrove and beach forest species planted in the 
MBFDP planting sites 
a.) Nipa in Dinagat Islands b.) Bungalon in Sorsogon c.) 
Pagatpat nursery in Compostela Valley and d.) Bani in 
Negros Oriental 
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Mangrove and Beach Forest Rehabilitation under Enhanced-NGP 
(e-NGP)

In 2017, a total of 5,339 hectares of mangrove and beach forest was initially 
targeted under the DENR 
Regular NGP funds. 
However, site assessment 
and validation resulted 
to some of the targets 
being converted from 
mangroves to bamboo. 
Target was finalized at 
5,205 hectares: 3,691 
ha for Yolanda affected 
provinces; 1,514 ha for 
Non-Yolanda affected. 

As of December 31, 
2017, a total of 5,208 ha 
of mangroves and beach forests were established and 13,679,894 planting 
materials (propagules/seedlings) were produced Annex as shown in 3.4.

Mangrove and Beach Forest Rehabilitation under Yolanda 
Rehabilitation and Reconstruction Program (YRRP)
 
Following a systematic approach, a total of 4,309.11 hectares of plantable 
mangrove and beach forest sites were identified and validated. These 
validated sites are proposed to be included in the Enrichment Planting 
Program under the YRRP. Mangrove rehabilitation programs in the past 
largely planted Rhizophora spp. in wrong coastal zones (exposed wave 
energy areas, seagrass beds) leading to poor survival rates, stunted growth 
and practically encroaching into another ecosystem. 

The enrichment planting shall be done to enhance established plantations 
especially in monoculture plantations and secondary mangrove forest with 
gaps and openings through introduction of other species (100% potted 
seedlings) suitable in the area (species-site matching). Regional/provincial 
targets under the YRRP are shown in Annex 3.5. 

Workshop on the Implementation, Monitoring and Evaluation of 
Mangrove Rehabilitation under Enhanced - National Greening 
Program (E-NGP), YRRP and CMEMP

Given the different funding support for mangrove rehabilitation in 2017 
and onwards, the ERDB conducted the Workshop on the Implementation, 
Monitoring and Evaluation of Mangrove Rehabilitation under E-NGP, YYRP 
and CMEMP on September 21-22, 2017. The Bureau saw the need to 
convene all key implementers of MBFDP including concerned staff from the 
Biodiversity Management Bureau and DENR Planning and Finance Group to 
come and sit together to standardize procedures at the field level.

The two (2)-day activity intended to assist DENR Regional and Provincial 
Offices to the various aspects of enrichment planting such as site selection, 
nursery and plantation establishment and unify the procedures of field 
offices on enrichment planting. The workshop was participated by the focal 
persons from DENR Regional and PENR offices from Regions 1, 2, 3, 4A, 4B, 5, 
6, 7, 8, 9, 10, 11, 12, 13, NCR and NIR.

Nursery establishment in Orani, Bataan 



114 2017 ERDB Annual Report

The joint technical bulletin 
on enrichment planning 
was presented during the 
workshop which will serve as 
guidelines for implementation 
of YYRP and CMEMP. In 
addition, the workshop 
served as a venue for the 
reconciliation and updating 
of accomplishment of 
Mangrove and Beach Forest 
Project under the Enhanced/
Expanded NGP (E-NGP).

ERDB Los Baños, College, Laguna and Pagbilao, Quezon

Mindanao Group:  Bunawan, Davao City

3. Philippine Bamboo Industry 
Development Council

On November 21, 2016, a National Bamboo Summit organized by the DENR and Climate Change Commission 
was implemented by ERDB. The workshop was held at Sofitel Hotel which was participated by 400 bamboo 
enthusiasts from all over the country. One of the issues raised was the lack of source of good quality planting 

materials for plantation development. Consequently, the Bamboo Plantation Development Project (BPDP) under the 
Expanded National Greening Program (Executive Order No. 193) was conceived which aims to rehabilitate riverbanks 
and denuded uplands inside critical watershed using bamboo from 2017 to 2022. In consonance with Section 3 of 
Executive Order No. 879 (Creating the Philippine Bamboo Industry Development Council), it states that DENR shall 
use bamboo as the planting material for at least twenty percent (20%) of its annual reforestation and rehabilitation 
target, BPDP aims to establish a total of 243,743 hectares of bamboo plantations for a period of six (6) years using 
good quality planting materials following the technology generated by ERDB. 

To capture public interest, a stakeholder’s meeting was conducted on 17 January 2017 at ERDB Auditorium. It was 
attended by professionals from various institutions working on bamboo, including researchers, representatives from 
state universities and colleges (SUCs), and non-government organizations (NGOs). The purpose of the meeting 
is to identify the species to be propagated for various uses including riverbank planting. Appendix II shows the 
recommended species by the bamboo experts. 

The Department of Trade and Industry (DTI) provided the list of registered bamboo industries (nodes and hubs) in 
the Philippines to which ERDB added information on the suitable bamboo species per industry, ERDB also indicated 
the species recommended by the different DENR Regional Office as basis on the raw materials needs of existing 

Training on Mangrove and Beach Forest Rehabilitation and Convergence and 
Stock-training among PENROs and PG-ENROs-Mindanao Group
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industries in their localities. In addition to the list of nodes and hubs, and 
recommended species per region, ERDB provided to all regional counterparts 
Technical Bulletins 1 and 2 which discusses the detailed procedure in 
bamboo propagation and plantation establishment. 

To develop the ability of regional counterparts on bamboo propagation and 
plantation establishment, technical personnel from the ERDB conducted 
trainings including those from the Autonomous Region of Muslim Mindanao 
(ARMM). As of the end of December 2017, 3,383 NGP coordinators, site 
coordinators, extension officers, and peoples’ organization (POs), and local 
government units (LGUs) representatives were trained. A total of forty-seven 
(47) trainings were conducted which exceeded the target of eighteen (18) for 
the year or 267%. The trainings for the regions were completed by the end of 
May 2017. 

The DENR Regional Offices finalized their respective activity roadmaps that 
served as their guide in project implementation. The activity roadmaps 
include survey, mapping, and planning (SMP), nursery establishment, 
planting stocks production, and the target area for planting in hectares. The 
DENR Regional Offices partnered with POs and LGUs at the barangay level 
in the implementation of the project. Partner POs and LGUs established 
nurseries and produced planting stock required.

Area/Site Validation 

The different DENR Regional Offices 
submitted to ERDB the list and shape 
files of potential areas for bamboo 
plantation development within their 
areas of jurisdiction. Appendix 3.1 
shows the area validated by Region 
and the national total area for BPDP.

The total validated areas for 2017 
BPDP project implementation 
was 50,371.5 hectares. Region 
9 accounted for the largest 
validated area (8,344 ha or 16.56% 
of nationwide total) followed by 
Region 12 (6,180 ha or 12.27%) 
and Region 3 (4,711.5 ha or 9.13%). 
All other regions had less than 
10% of the national total, Region 
1 had the lowest share (598 ha 
or 1.19%). Notwithstanding the 
disparity of figures, the overall area 
distribution by major island group 
(Luzon, Visayas and Mindanao) was 
generally even.

However, during the cluster 
assessment workshops conducted 
for Luzon, Visayas, and Mindanao, 
there have been changes in 
the target of the regions. An 
additional area of 1,250 has. was 
recorded during the presentation 

of the regional accomplishments. 
The actual area for plantation 
establishment was raised to 51,621.5 
has.  from the original target of 
50,371.5 has. (Appendix 3.2).

Six regions have an additional target 
area of 1275 has. (Region 1, 2, 4A, 6, 
7, and 9). On the other hand, Region 
12 deducted 25 has. from their 
original target.

Nursery Establishment 

To provide adequate planting 
stocks for the Project, bamboo 
nurseries were established near 
the validated planting sites. 
These were undertaken by Local 
Government Units (LGUs) and 
People’s Organizations (POs) that 
were contracted out by the DENR 
Regional Offices. Appendix 3.3 
shows the number of nurseries 
established by LGUs and POs by 
region. 795 nurseries (temporary and 
central nurseries) were established 
nationwide by contracted Peoples’ 
Organization and Local Government 
Units.
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Planting Stocks Production 

Contracted LGUs and POs raised 
their target planting stocks in the 
nurseries before they were out 
planted in the field. Culm and branch 
cuttings were used as planting 
materials. A total of 10,284,619 
planting stocks was to be produced 
nationwide in 2017 (Appendix 3.4). 
The species propagated by region is 
shown in Appendix 3.5. The species 
used in each region were based from 
the Nodes and Hubs provided by DTI 
and the available source of planting 
materials.

Bamboo Plantation 
Establishment 

The total validated area for bamboo 
planting in 2017 is 50,371.5 has. 
As of 29 December 2017, a total of 
48,389.19 ha were planted with or 
96.06% accomplishment (Appendix 
3.6).

Monitoring and Evaluation 

As per IRR of EO 193, DAO 2017-
03, ERDB was put in charge in the 
supervision and monitoring of the 
project activities including field 
assessment and site validation.
 
Assessment Workshops 

ERDB conducted four (4) assessment 
workshops for Luzon, Visayas, 
and Mindanao clusters and a 
year-end assessment workshop 
in separate dates and locations 
to discuss the various issues and 
concerns encountered during 
the implementation of the project 
regarding the findings of the ERDB 
monitoring and evaluation (M&E) 
team and plan for the way forward. 
An educational tour/visits to Bamboo 
small and medium enterprises 
(SME) and plantations was part of 
the assessment workshops. This 
is to increase the appreciation of 
the field personnel on bamboo. 
Appendix 3.7 shows the date 
and location of the Assessment 

Workshops. The Cluster Assessment 
Workshops were attended by a 
total of 413 participants composed 
of NGP Coordinators from regional 
to CENRO level, regional planning 
officer, and one partner P.O. per 
province. 

Capacity Building

A total of 47 trainings were organized 
by ERDB Main Office and Research 
Centers and conducted in 18 regions 
with a total of 3,383 participants  
(Appendix 3.8).

Hands-on training on Bamboo Propagation

Established nurseries
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Established plantations 

Assessment Workshop 
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Eight (8) policies were formulated and submitted to the DENR PTWG on 28 December 2017 for review and 
eventual approval surpassing the total target of four (4) policies for  CY 2017. These policies are as follows:

• MC on “Adoption of the Manual for the Establishment, Management and Maintenance of Philippine 
Bambusetum”

Recognizing the valuable role that bamboos play in the ecosystem and in the bamboo-dependent industries, 
ERDB, in 1988, initiated the establishment of bambuseta in different parts of the country to collect and cultivate 
rare native species and provenance to serve as basic stock for future gene bank.

The manual provides procedures as well as the parameters to be followed in the establishment, operation, and 
maintenance of bambuseta for DENR offices and clients. It also serve as a guide for researchers, plantation 
owners, private individuals, students, State Universities and Colleges, Local Government Units, and other 
interested stakeholders in the preservation of bambusetum. 

• DAO on “Guidelines on the Integrated Management of Bamboo Resources”

This guideline was crafted to ensure the sustainable productivity of and equal access to the bamboo resources, 
contribute to the mitigation of climate change and disaster management and as effective vehicle for inclusive 
growth. The rules and regulation governing bamboo resources also recognizes the importance of bamboo as 
non-timber forest resources and its sustainable management to support the industrialization that will generate 
massive employment, reduce poverty, and promote competitiveness.

The guidelines cover the management, harvesting and transport of bamboo resources from public lands, 
including tenured forest land areas, Certificate of Ancestral Domain Title (CADT), and private lands without 
prejudice to private ownership. 

• Operational Guidelines for the “Implementation of the Bamboo Plantation Development Project”

The guideline seeks to be promulgated through a DAO to conserve the country’s bamboo resources and 
to protect and advance the right of the people to a healthful and balanced ecology. The Order covers the 
operational guidelines on the Bamboo Plantation Development Project (BPDP) areas including but not limited to 
watersheds, marginal areas, creeklines, riverbanks and areas prone to erosion to augment the initiative under the 
Expanded National Greening Project (E-NGP). 

The aim of the operational guidelines are as follows: Provide course of action for a coordinated scheme on the 
implementation of the BPDP; Provide impetus on the institutional arrangements, and systematic monitoring and 
evaluation and reporting system of the BPDP and; Enhance the active participation of all possible stakeholders for 
the sustainable management of bamboo plantation areas. 

Ecosystems Research      
Development Bureau

&
Policy 

Formulation
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• DMC on “Turn-over of Clonal Nurseries and Seed Sources” 

For the orderly and systematic implementation of the Expanded National Greening Program (E-NGP), an ERDB-
FMB joint memorandum circular was crafted covering the turn-over of the operation and maintenance of selected 
clonal facilities from ERDB to the DENR Regional Offices.  The MC also seeks to adopt the Manual of Operation 
and Management of Clonal Nurseries and Seed Sources developed by ERDB to serve as guide for the regional 
implementers. 

It stipulates that in addition to the current functions under the E-NGP, the regional offices will be in charge of 
the production of quality planting materials in the respective clonal nurseries turned-over to them.  ERDB, on 
the other, will retain selected clonal nurseries for research, development and extension (RDE) purposes. The 
responsibilities of the parties (DENR Regional Offices and ERDB) were also detailed in the guidelines.  

• DAO on “Adoption of ERDB-BMB Joint Technical Bulletin on  Guidelines on Enrichment Planting of 
Mangroves and Beach Forest for Biodiversity Conservation and Coastal Resiliency”

The Joint ERDB – BMB Technical Bulletin outlines the technical details of mangrove and beachforest enrichment 
planting, the areas that qualify for enrichment planting subject to certain conditions, including the materials and 
activities involved.

• DAO on “Revised Guidelines and Procedures in the Management of DENR Research, Development and 
Extension Systems”

Through a DAO, the adoption of the guidelines aims to realign the research functions of ERDB with the approved 
rationalization plan of DENR and establish policy guidelines for the effective and efficient management, 
formulation, implementation, monitoring and evaluation of ENR-RDE programs, activities and projects (PAPS) of 
DENR. 

The Order covers the following: Management and operations of ENR RDE PAPs of DENR by ERDB through its 
Main Office, Research Centers, Research Stations and Satellite Offices; Technical and administrative guidelines 
in the ENR RDE Cycle including the formulation, implementation, monitoring and evaluation of the RDE PAPs 
translating RDE results into enabling policies and guidelines, technology transfer and assessment of impacts 
and; Collaboration between ERDB and other DENR Bureaus/units relative to the latter’s needs for science-based 
information in the course of the exercise of their mandates.
  

• DAO on “Adoption of the Field Manual for Tree Seed Collection, Processing and Certification and 
Production of Quality Planting Materials and Revising DENR Administrative Order (DAO) 2010-11”

The DAO is anchored on the policy of the state to ensure the sustainable use, development, management, and 
conservation of the country's forest resources not only for the present but also for the .future generation. The DAO 
stipulates that the government through the DENR shall promote the use of high quality planting materials in the 
establishment of tree plantations, tree farms, agroforestry and other forestation activities to promote biodiversity 
conservation, and to ensure sustainable production and supply of wood and other forest products in the country.

• DAO on “Guidelines for Environmental Risk and Impact Assessment of Genetically-Modified Plant and 
Plant Products Derived from Modern Biotechnology”

The adoption of the guidelines through a DAO aims to provide mechanisms for the environmental risk and impact 
assessment of genetically modified plant and plant products derived from the use of modern biotechnology.  
This Order shall apply in the research, development, handling and use, transboundary movement, release to the 
environment, and management of genetically-modified plant and plant products derived from the use of modern 
biotechnology. 
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1. Hosting of International Conferences
• R & D Congress on Sustainable Urbanization in the Course of ASEAN 

Economic Integration held on 26-30 June 2017 in Manila

It provided a forum for the ten (10) ASEAN member countries, 
including its development partners for an exchange of information 
and collaboration in exploring ways for developing mechanism and 
safeguards to achieve sustainable urbanization in the ASEAN Economic 
Community.  This R and D Congress involved around 100 participants 
composed of established R and D practitioners from the ASEAN countries 
of Indonesia, Lao PDR, Malaysia, Philippines, Singapore, Thailand, and 
Vietnam. There were also participants from non-ASEAN countries whose 
researches were conducted in Southeast Asia.

• 2nd ASEAN Congress on Mangrove Research and Development: 
Sustainable Management of Mangroves in the Course of Climate Change 
on  4-8 September 2017 in Manila

Ecosystems Research      
Development Bureau

&
Other 

Significant 
Accomplishment

Key personalities from the 2nd 
ASEAN Mangrove Congress hold 
hands to showcase  “One ASEAN, 
One Mangrove”.
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The event is spearheaded by the Department of Environment and 
Natural Resources-Ecosystems Research and Development Bureau with 
funding support from the Department of Foreign Affair. More than 200 
hundred delegates from Indonesia, Malaysia, Myanmar, Philippines, 
Singapore, Thailand and Vietnam along with partners from USA, UK, India 
and Bangladesh. The delegates are composed of ASEAN researchers, 
government officials, policy makers, NGOs and other environment 
managers. The 2nd ASEAN Congress aims to enhance public awareness 
on current pressing issues, impacts and threats to mangroves such as 
climate change.

• Forum on Urban Resilience to Climate Change and Disaster Risk 
Reduction Management Strategies on 4-8 December 2017 in Ilocos 
Norte.

This event was organized in partnership with the National Organizing 
Committee (NOC) Office of the President. This event is in line with 
the celebration of the ASEAN’s 50th Founding Anniversary wherein 
Philippines is the ASEAN Chair for 2017. ASEAN member countries 
convene to talk about three important themes: urban resilience to climate 
change, disaster risk reduction, and attainment of green economy. More 
than 150 participants attended coming from the countries of Indonesia, 
Lao PDR, Malaysia, Myanmar, Thailand, Vietnam, Brunei Darussalam, 
Philippines as well as Japan, India, and Bangladesh 

2. Awards Received
On August 4, 2017, ERDB received the F. O. Tesoro Technology Transfer 
Award through its Hi-Q Vam 1 Technology, a biofertilizer that has a wide 
application for agricultural, horticultural, mangrove and forest species. 
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Ecosystems Research      
Development Bureau

&
Support To 
Operations

 A. Management and Planning Activities  

Executive Committee Meetings 

As the central advisory and policy 
body of ERDB, the Executive 
Committee composed of the Director 
as Chair and the Assistant Director, 
the ERDB Main Office (ERDB-MO) 
Division Chiefs, RC Heads and the 
Bureau Employees Association 
(ERDB-EA) President as members, 
convened for six (6) meetings 
in 2017.  Among the important 
matters discussed mostly centered 
on management issues that have 
a direct bearing on the Bureau’s 
operation. Among the issues and 
concerns addressed during the 
meetings were the renovation and 
rehabilitation of the research centers 
buildings and facilities particularly 

the laboratories.  A number 
of administrative policies and 
procedures were also enacted some 
of which pertains to travel, regular 
personnel leave, construction 
works, guest house rental and tree 
seed center operations. Preparatory 
activities for the scheduled three 
(3) international conferences were 
discussed during meetings. The 
members were also updated on the 
selection and promotions for the 
main office and research centers.  
The Execom served as the venue 
for the Director to relay important 
information and instruction from the 
Central Office one of which was on 
the valuation program. 

ETRB Meetings

Primarily responsible for the 
technical evaluation of the RDE 
project proposals and overall 
management of the ENR RDE system, 
the ERDB Technical Review Board 
(ETRB) organized 33 meetings for CY 
2017. Major part of the agenda was 
devoted to the review and evaluation 
of the research proposals submitted 
by the technical divisions and the 
research centers. Equally important 
matters covered during the meeting 
were the finalization of the ENR 
RDE Framework and review of the 
ERDB policies formulated prior to 
the submission to the DENR-PTWG 
and other pertinent issues related to 
RDE Operation.  As the ERDB’s new 
OIC Assistant Director, Dr. Bighani M. 
Manipula assumed the chairmanship 
of the board in April 2017. 
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DENR Research Sector 
Management Conference

The ERDB management conferences 
are undertaken every quarter for 
the research sector to report on 
updates and discuss issues and 
concerns on matters relative to the 
RDE implementation. It continues to 
find its relevance as it threshes out 
important issues needing immediate 
action and come up with major 
decisions and agreements in support 
to the operation and management of 
ERDB for it to carry out its functions 
effectively and efficiently. 

1st ERDB Mangement 
Conference

Date:  14 to 17 March 2017

Venue :  Estrellas De Mendoza, 
 San Juan, Batangas

No. of delegates: 49 

The major agreements reached 
during the conference included, 
among others are, the following: 
simultaneous conduct of the ERDB 
and third party validation activities 
for the MBFDP; submission of the 
complete staff work (CSW) on the 
legal basis of Experimental Forests 
of the Research Centers; inclusion 
of the budget for demonstration 
areas in the Forward Estimates of 
the Research Centers; the basis for 
approval of travel authority (TA) 
forms shall depend on the delivery 
of target outputs; and the Research 
Center Heads to prepare individual 
presentation of the centre’s RDE 
Agenda for presentation to the 
DENR Central Office. Likewise, the 
RCs were instructed to follow-up 
with the regions the target areas 
for plantation establishment using 
ERDB produced planting materials. 
In support to the ENGP, it was agreed 
that technical staff from ERDB main 
office will be assigned to assist the 
regional offices in the adoption of 
the technical bulletin for bamboo 
and mangrove, particularly in the 
aspect of production and plantation 
establishment. The divisions and 

the RCs were also again reminded 
to thoroughly review, in terms of 
completeness and correctness of 
information, all documents and its 
attachments prior to submission for 
approval and processing. Policies 
and other activities governing 
human resources management will 
likewise be formulated and instituted 
among which the preparation of a 
calendar is indicating the schedule 
of the submitted personnel training. 

2nd ERDB Management 
Conference

Date:  17-18 August 2017

Venue:  Taal Vista Hotel,   
 Tagaytay City

No. of delegates: 43

Among the urgent concerns 
discussed and decided upon 
during the conference were on the 
proposed projects/programs that the 
DENR Central Office tasked ERDB to 

conduct. One of this is the valuation 
studies on different ecosystems. 
Under the special projects, NGP will 
facilitate the crafting of a ERDB-FMB 
joint guideline on the turn-over of 
clonal nursery facilities and seed 
sources. It has also proposed the 
inclusion of special provision for 
the People’s Organization to accept 
produced planting materials from 
clonal nurseries. Shapefiles of 
plantation sites for ERDB produced 
clones for 2017 will likewise be 
submitted ensuring there will 
be no overlaps with the regional 
offices’ target areas/sites. The 2018 
targets for the Bamboo Plantation 
Development Project (BPDP) will 
be identified based on the Forestry 
Master Plan. Meanwhile, the terms 
of reference (TOR) in validating 
MBFDP sites for 2017 was being 
finalized prior to the validation 
activity set for next year. With 
regards to the RDE deliverables, 
project and milestone indicators 
will be reviewed before submitting 
to the DENR CO for enrolment.  The 
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ENR RDE Framework was agreed to 
be finalized in August incorporating 
all comments and suggestions raised 
during its presentation to DENR 
Officials last June 14. Under the 
administrative and financial concern, 
AFMD will conduct series of activities 
in preparation for the right-sizing 
including survey for personnel who 
intend to avail and the development 
of a human resource plan for the 
remaining manpower. A short 
awarding ceremony was included 
in the ManCon’s agenda to give 
Service Awards to ERDB Employees 
who had served the department for 
thirty (30) years or more.  

3rd ERDB Management 
Conference

Date:  17-18 October 2017 

Venue:   Richmonde Hotel, 
 Iloilo City

No. of delegates: 45

In the third quarter implementation 
of ENR RDE plans and programs, 
the research sector further threshed 
out all the issues and concerns 

needed to be addressed before the 
year ended. Among the concrete 
action agreed to be taken were as 
follows:  submission of the 2018 
WFP for screened proposals; 
submission of proposals as built-in 
research for bamboo; review of the 
tenurial instruments and MOAs of 
the land occupied by RC offices and 
other properties and monitoring 
of compliance of parties involved; 
research centers to provide technical 
assistance in the monitoring and 
validation of the MBFDP and BPDP.  
As part of further refining the RDE 
systems, the RCs were instructed to 
formulate and submit their repective 
logical framework emphasizing 

4th ERDB Management 
Conference

Date:   19-20 December 2017

Venue:   Summit Ridge Hotel,  
 Tagaytay City

No. of delegates: 42

The 4th Management Conference is 
the year’s culmination for the Bureau 
to assess the plans, targets and 

deliverables of its various programs 
and special projects and to prepare 
for the next year’s plans and targets. 
Several of the agreements arrived at 
mostly pertains to the management 
and operation of the RDE activities 
including the special projects. 
Among these were: for projects and 
studies to proceed only upon the 
official notice to implement duly 
signed by the Director; for Research 
Analyst and Specialist position 
to include as target in the IPCR 
the preparation of more technical 
and popular articles; to ensure 
the completeness of information 
in the proposal particularly the 
intended clients for the generated 
technologies;  to incorporate a 
communication plan in the proposal 
stage; submission of 1 to 2 ENR 
technologies with characterization 
and reviewed by the RC TAT. All RCs 
were likewise required to submit list 
of the needed laboratory equipment. 

The limiting factors affecting RDE 
implementation were likewise 
extensively discussed and 
procedures were put in place to 
address these such as reviewing 
issuance of SOs on the designation 
of personnel to committee 
membership. Schemes were also 
identified to fast track review of 
proposals and terminal reports 
such as the possibility of forming a 
“pool of experts”, hiring technical 
consultant to guide the RCs in 
proposal preparation and tapping 
experts from the RCs to serve as 
reviewers. It was also reiterated 
that all proposals to be en banc 
should be aligned with the ENR RDE 
Framework and ERDB mandate. On 
the issues under the special projects, 
it was instructed that while awaiting 
the approval of the guidelines on 
the turn-over of the clonal nurseries 
to the regions, the RCs will proceed 
with the validation. 

A number of decision points were 
also acted upon by the body to 
address administrative issues 
and concerns which included 
the following: re-submitting the 
Manual of Authority to the office of 
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USEC Ernesto Adobo for approval; 
considering providing funds for 
activities outside RDE and special 
projects; facilitating the procurement 
of supplies for special projects for 
efficient fund utilization; furnishing 
AFMD a copy of upcoming 
activities of the divisions and RCs 
for proper scheduling. Strategies 
on strengthening administrative 
systems and processes such as 
systematizing the AFMD day-to-day 
operation were also extensively 
explored during the deliberation. 
With regards to the Bureau’s budget, 
it was announced that for the 
coming year 2018, there would be a 
PhP2.193 B reduction in the Bureau’s 
budget attributed to the NGP.

Annual In-House Review

As provided in Administrative Order 
No. 96-97, the Ecosystems Research 
and Development Bureau (ERDB), 
together with its Research Centers, 
shall conduct a yearly review of its 
ongoing and completed projects/
studies. It provides an ideal setting 
to get experts’ opinion to further 
improve the implementation of 
ongoing projects and studies and 
report of completed studies. The 
second under the rationalized set-up, 
the Annual IHR was held first among 
the six (6) Research Centers covering 
the period June to July. 

A total of 37 ongoing projects/
studies and programs were 
evaluated during the ERDB Main 
Office In-house Review consisting 
of 29 studies two outside-funded 
projects, two special studies under 
the NGP, three projects under 
the Technology Transfer Division 
and one study conducted by the 
Laboratory and Experimental  
Services Division.  Also included in 
the total is the report of the two (2) 
projects under the ENGP.  There were 
five (5) completed studies subjected 
for review. The panel of evaluators 
was composed of the ETRB 
members and the Research Center 
Heads and their representatives. The 
ERDB consultants including Director 
Celso P. Diaz and Dr. Aida B. Lapis 

Implementing Unit Date
Number of Projects/Studies

Ongoing Completed

ERDB Main Office August 7-8, 2017 37 5

l  FERD  (including 
2 outside-funded 
project)

(17) (1)

l  CZFERD (7) (3)

l  UERD (5) (1)

l  TTD (3)

l  LESD (1)

l  NGP (2)

l  ENGP (MBFDP & 
BPDP)

(2)

WWRRC 20-22 June 2017 5 2

LAUFTeRC 21-22 June 2017 6 3

BCWERC 22-24 May 2017 4 5

FTRRC 11-14 July  2017 8

MDARRC 4-7 July 2017 5 2

UTHRC 15-16 June 2017 2 2

Schedule and number of projects/studies reviewed

also served as pool of evaluators.  
All of the projects and studies were 
recommended to be continued.  
Some of the general and common 
recommendations were as follows: 
the project/study leaders should 
determine even before its completion 
the protocols/technologies that 
could be published; the objectives, 
methodology and accomplishment 
should always be reconciled; project/
study titles should not be stated 

as an activity; there should be an 
exhaustive literature review in the 
formulation of the proposal. For 
the Research Centers, 30 ongoing 
and 14 completed RDE projects/
studies were evaluated. The projects 
under the Client-Based Technology 
Transfer and Extension Services for 
ENR Management and the National 
Greening Program were also 
presented for evaluation. 
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Preparation of Project Proposals 
and Terminal Reports

For 2017, the PMISU received 46 
proposals submitted by the divisions 
and research centers These were 
initially screened and put in the 
pipeline for ETRB evaluation. Out 
of the total, 31 were reviewed, 
5 of which were approved for 
implementation in 2018. One of the 
approved proposals from LAUFTeRC 
is externally funded. The ETRB has 
been convening for more meetings 
in order to review the rest of the 
proposals. Some of the proposals 
not yet approved were undergoing 
further revisions based on the 
consolidated comments of the 
reviewers.  

Systems Development 

The ERDB ICT Inventory System, 
Document Tracking System (DTS), 
Daily Tracking Registration System 
(DTRS), Property Management System 
(PMS), and Personnel Registration 
System (PRS) are currently being 
maintained, monitored, and 
continuously developed. These 
systems are also undergoing update/
migration to the current stable 
versions of Apache/PHP/MySQL 
by the MIS staff as a preparation in 
migrating to a cloud-based server. 
System errors that are reported by the 
users are addressed immediately.

Staffs from the bureau and the 
research centers were assisted by the 
MIS staff in updating their accounts 
in the ERDB personnel registration 
system as account updates are 
essential in the effective use of the 
new Data Tracking System (DTS).
The updated and upgraded version 
of the DTS was finally rolled out last 
January 2017. The new features 
added to the system include creating 
job request forms, and travel 
order forms which can be printed 
immediately afterwards.

Query locking has been encountered 
in the document tracking system 
prompting the need  to make 
changes in the database structure 

and adding of other SQL techniques 
in which requires us to migrate to the 
latest version of PHP and MySQL. 
Currently it is a work in progress, 
migrating to mariaDB and myISAM 
to innoDB. Revision of deprecated 
codes and injecting new SQL 
techniques are some of the tasks 
being done in this migration. 

The Property Management System 
and the Bureau Network Mapping 
System was also developed. By using 
the network mapping system, the 
MIS staff can easily trace the internet 
nodes, and the number of computers 
and switches in each room can be 
more efficiently monitored.

For this year, ERDB’s three information 
systems (ISs) developed under the 
ENR Information System (ENRIS) 
Project of DENR were rolled-out 
through the conduct of the User’s 
Orientation Training. The ISs 
consists of the ENR Research and 
Development Information System 
(ERDIS), the ENR Technology 
Generation Information Systems 
(ETGIS), and the Monitoring and 
Evaluation (M&E) System. The 
training, sponsored by the Knowledge 
and Information System Section 
of the Information System Division 
(KISS-ISD) of DENR, were held in 
5 batches for the main office and 
research center participants in the 
following date and venue: 3-7 April 
at the Ramada Hotel, Manila for the 

Main Office Group; 22-25 August at 
the Bayview Park Hotel, Manila for the 
Luzon Group (WWRRC, LAUFTeRC 
and UTHRC); 30-31 August at the 
Ritz Hotel, Davao for the Mindanao 
Group (FTRRC and MDARRC) and; 
31 August-1 September at the Doha 
Hotel, Cebu for the Visayas Group 
(BCWERC).   A total of 125 staff 
(Division Chiefs, Center Heads, and 
Science Research Analysts) was 
capacitated in the use of the system.  
A total of 125 staff (Division Chiefs, 
Center Heads, and Science Research 
Analysts) from the Bureau and the 
Research Centers attended and 
participated in the trainings.  Staff 
from the Planning Management and 
Information Services Unit served as 
trainer-facilitators.

The training, outputs include 
the development of a manual 
for the workflow and use of 
the ERDIS, ETGIS and the M&E 
with the operational guidelines 
incorporated. The bugs observed 
during the use of the system were 
consolidated to be addressed 
by the system developer. While 
awaiting the future enhancements, 
the system administrator came up 
with a workaround procedure as 
a temporary fix. The consolidated 
comments, observations and 
recommendations of the target users 
as well as the systems bug were 
submitted to the KISS-ISD.

The participants of the User’s Orientation Training and Roll-Out of the 
ERDB’s 3 Information Systems under the DENR ENRIS Project



1272017 ERDB Annual Report

Geographic Information System 

A special unity under the Office of 
the Director, the GIS Unit served 
as the main mapping and support 
unit of the Ecosystems Research 
and Development Bureau.  The 
unit has been involved in the 
respective projects of four (4) 
divisions of the bureau namely: 
OD, Forest Ecosystems Research 
Division (FERD), Technology 
Transfer Division (TTD), and Coastal 
Zone and Freshwater Ecosystems 
Research Division (CZFERD) for the 
year 2017. The unit has significantly 
contributed mainly through spatial 
data information and presentation, 
and field technical assistance.

Among the projects and activities 
assisted by the unit are the Bamboo 
and Mangrove Rehabilitation Project, 
DENR-DND Bamboo Plantation 
Project, Enhanced/Expanded-
National Greening Program (E-NGP) 
Target Sites and Baseline Planting 
Sites for 2017 and Thematic maps 
of NGP baseline sites in “behind-
the-clouds", Batuan Bohol. The GIS 
Unit also has the main responsibility 
of consolidating the ERDB 
Experimental forest, facilities, project 
sites and demonstration areas for 
DENR’s One Control Map. 

The unit is also currently assisting 
FERD in mapping the 143 Critical 
Watersheds and 18 major river 

Mapping of the 143 critical watersheds

basins as part of the technical 
assistance to the conduct of the 
Vulnerability Assessment and for 
the Rubber, Coffee, and Cacao Site 
Matching Project. In addition, it 
also assisted the TTD projects and 
CZFERD’s Philippine Storm Surge 
Maps from Project NOAH (4m and 

above), Mangrove and Beach Forest 
Development Program (MBFDP), 
Yolanda Recovery and Rehabilitation 
(YRRP), and Coastal and Marine 
Environment Program (CMEP) 
Mangrove Projects, and the MBFDP 
Control Maps.

B. Regular Publications 

SYLVATROP

For 2017, a total of 29 articles were 
submitted for publication in Sylvatrop 
wherein 15 were reviewed by two 
(2) technical experts and seven (7) 
were already edited and laid out after 
passing review. Only one article did 
not pass the initial evaluation.

The Sylvatrop Vol. 27 No. 1 has 
already been mass produced and 
ready for distribution. The 135-page 

issue contains five (5) articles, as 
listed below:

1. Spectral response of four (4) 
vegetation types during 2009-
2010 occurrence of moderate 
El Niño Southern Oscillation in 
Cagayan River Basin (NAMRIA)

2. Aboveground biomass and 
carbon sequestration of 
4 bamboo species in the 
Philippines (ERDB)

3. A checklist of the orders and 
families of medicinal plants in the 
Philippines (UPLB)

4. Assessment of physical-
chemical properties and metal 
concentrations in leachate from 
selected open dumpsites in the 
Philippines (EMB)

5. Plant diversity of the Las Piñas-
Parañaque Critical Habitat and 
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Ecotourism Area, Luzon Island, 
Philippines (ERDB)

A total of 24 reviewers were awarded 
2000-peso incentive for reviewing 
Sylvatrop articles. Likewise, the 
authors of the five (5) articles 
included in Sylvatrop Vol. 27 No. 1 
were the first to receive the incentive 
for authors. 

The “Sylvatrop Monitoring System” 
was already finalized and launched. 
The Secretariat is already inputting 
status of articles in the database 
developed. For the updating of 
Sylvatrop website, the contractor 
has already inputted the revisions 
prepared by the Content Manager. 
E-copies of past Sylvatrop issues 
were already uploaded. Two (2) new 
features had been added which 
include online submission and 
online subscription. However, not 
all changes are already visible in 
the website since the Programmers 

are still having a problem with the 
system. Because of this impediment, 
Sylvatrop is already planning to 
request for a new web host. A draft 
request has been prepared for this 
purpose for the approval of ERDB 
Director.

IEC materials for Sylvatrop in the 
form of brochures, posters, and 
handouts were produced and 
disseminated during the conduct 
of the seminars on Publishing 
for Sylvatrop held in six regions 
across the country. A mini-exhibit 
on Sylvatrop was also set-up in the 
venues during the seminars.

For this year, Sylvatrop conducted 
a series of seminars on Publishing 
for Sylvatrop in six regions across 
the country. This activity aimed 
to introduce Sylvatrop among 
the officials in the regions and to 
increase their awareness on writing a 
journal article.

CANOPY International 

A total of 2,000 copies were 
produced for the January to June 
2017 issue and was released on 
June 2017. 

The July to December Canopy 
NGP special issue produced 2,000 
copies. The issue is 32 pages long 
and includes seven (7) articles. The 
articles were as follows:

1) Production of Quality Planting 
Materials through Clonal 
Technology

2) The Function of Time in Clonal 
Technology

3) SPAS and IPTS: Mothers of 
Quality Planting Materials

4) DENR/ERDB-SUCs Partnership: A 
Special Spice for PQPM

5) Stakeholders’ Contribution to 
ERDB’S NGP-QPM

6) NGP’s Oplan Bambusa

7) Adoption of Mycorrhiza in the 
National Greening Program

Thirteen (13) articles were submitted 
for possible publication in Canopy 
International. Among the 13 
article candidates, three (3) 
articles were evaluated by 
the editors.

A Canopy Writeshop was 
conducted on September 
27-29, 2017 which aims to 
produce at least 10 articles 
for possible publication in 
the Canopy International. 
The Writeshop was 
attended by 21 participants 
from CZFERD, UERD, FERD, 
and LESD. As a result of 
the workshop, a total of 
19 articles were submitted 
for possible publication in 
the 2018 issues of Canopy 
International. 

The Canopy readership survey 
was conducted in Albay, NCR, 
and Quezon Province. The survey 
included suggestions and comments 
of the Canopy International readers 
and non-readers to help in improving 
the publication.
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Research Information Series on 
Ecosystems (RISE)

For the year 2017, the unit has 
published six (6) issues of the ERDB 
Infojournal. One hundred seven 
(107) articles and six (6) issues of the 
infojournal were also uploaded in the 
ERDB website.

ERDB Info Journal

Three (3)  issues of RISE were 
produced during the year. These 
were: 1) Philippine Teak (Vol. 29, No. 
1) by For. Marita W. Briz; 2) Lipote 
(Vol. 29, No. 2) by Dr. Aurora S. Jose; 
and 3) Batikuling (Vol. 29, No. 3) 
by For. Nolie Molina. One hundred 
copies of each issue were distributed 
to clienteles from various regions, 
REDs/RTDs, PENROs, CENROs, SCUs, 
NGOs, LGUs, private individuals as 
well as students, researchers and 
walk-in clients. The three issues were 
also uploaded in the ERDB’s website.

C. Library Services

The ERDB Library continues to 
improve and update its services 
to meet the information needs of 
its internal and external clients to 
include researchers, students and 
other users. For this year, the library 
served 1,209 users doing research 
works. It likewise continues to 
expand its collection of reference 
materials with the acquisition of 
129 new reference book titles 
bringing the total to 3,186 while 
the periodicals have an additional 
of 386 new acquisitions with the 
publications now totaling to 47,568. 
The list of new acquisitions titles 
were provided to the divisions aside 
from being posted in the ERDB 
webpage and the bulletin board.

Aside from these types of reference 
materials, the library services initiated 

downloading 122 e-books and articles 
as it catered to the increasing number 
of e-journal users. Also realized within 
the year was the completion of the 
Library Webpage ready for uploading 
in the internet. 

As part of providing the needed 
information services, the library staff 
sustains its tasks of filing and indexing 
relevant information from various 

sources. It has compiled in 
album form a total of 1,652 ENR 
articles from the newspapers, 
provided decision-makers timely 
information by sending via email 
92 newspaper articles about 
DENR and related topics to the 
ERDB Director, Assistant Director, 
Division Heads and Research 
Head Centers.  
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PARTICULARS PERMANENT CTI CONTRACTUAL

Technical 209 7 207

Non-Technical 47 74 396

Total 256 81 603

Manpower Development

ERDB HR as resource person during the DENR HR 
Summit

WWRRC and UTHRC

LAUFTeRC

HRD Learning Event on Integrity, Transparency and Accountability in Public Service Lecture Series

General Administration Support Services

Human Resources
ERDB’s total workforce for 2017 reached up to 920 including the permanent, CTI and contractua staffl.

In 2017, the Bureau through its 
various divisions and research 
centers conducted more than 
95 trainings, meetings, forum, 
symposium, seminars. These 
learning events cover both technical 
and non-technical areas which 
capacitated ERDB personnel 
and clienteles. Also in support 
to the Individual Development 
Plan, the ERDB staff were sent 
to represent more than 61 local 
trainings, workshop, symposia, 
seminars, fora and meetings and 
seven (7) international trainings 

and workshops. Most of these 
were sponsored by DENR, other 
government agencies and 
international agencies.

A number of regular staffs are 
also currently undergoing degree 
programs supportive of their chosen 
career path in accordance to 
individual development plan.  Two 
(2) research center staff, Joselito 
T. Sumabat from BCWERC and Ed 
Michael DG. Figueroa of LAUFTeRC, 
are enrolled under the Master’s 
Degree in Public Management at 

the Development Academy of the 
Philippines (DAP). Another research 
center staff, Marleanne Rovi R. Ferrer 
from UTHRC, a Korea International 
Cooperation Agency (KOICA) scholar 
is pursuing a Master’s Degree 
Program in Integrated Chemical and 
Environmental Technology (MCHET) 
at the Hankyong National University 
in South Korea.  Meanwhile, Forester 
Jose Alan A. Castillo. Just recently 
completed his doctorate degree 
from the University of Southern 
Queensland Australia. 
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Infrastructure/Facilities 
Development 

Project Contract Amount Contractor

Supply and Installation of 1 lot solar panel at 
LBES

418,905.00 RL Colico Construction

Proposed concrete fence at LBES 499,783.29 RL Colico Construction

Proposed Rehabilitation of FTRRC Building 2,999,065.66 (ABC) Joan Construction

Rehabilitation of MDARRC Laboratory Building 
in Nabunturan

2,998,314.58 Davao Livestrong Construction

Proposed Forest Gnome Laboratory (FTRRC) 4,566,261.14 ZEART Construction

Proposed Soil and Water Laboratory 
(MDARRC)

4,407,760.54 Davao Livestrong Construction

Proposed Soil and Water Laboratory (WWRRC) 4,393,888.00 Angel Gabriel Builders

Proposed Soil and Water Laboratory 
(BCWERC)

4,421,543.54 ZEART Construction

Tiling of ERDB Rooms 1,803,665.74 RL Colico Construction

Proposed Soil and Water Laboratory 
(LAUFTERC)

5,129,489.22 RL Colico Construction

Construction of Land Bank Automatic Teller 
Machine

390,084.66 RL Colico Construction

FTRRC Building for renovation in Maharlika 
Bislig City, Surigao del Sur

Fencing of the Los Baños Experimental 
Station in Jamboree, Los Baños, Laguna
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ERDB FY 2017 BUDGET by Major Expense Class

Henry A. Adornado (center) accompanied by HRD Chief Ms. Marilou Arcillas 
(extreme left) receives the certificate of recognition during the 2017 PRIME-
HRM Award of the Civil Services Commission.

Financial Resources (Allotment 
and Disbursed/Spent)

FY 2017, ERDB has operated on a 
total budget of PhP414,856,000 
broken down to major expense 
class as shown in the figure. As of 
December 2017, the Bureau has 
a Budget Utilization Rate of 93.5 
percent covering the continuing and 
current appropriations and prior year 
payables.

Administrative Systems, 
Processes and Innovations

1. Posted new ERDB Citizen’s 
Charter (English and Tagalog 
versions)

2. Prepared MOA with new travel 
agency, Sky Quest Travel and 
Tours, for the Air Ticketing 
System

3. Prepared Manual/Guidelines on 
the preparation and submission 
of documents relative to 
administrative documents and 
provided copy to all research 
divisions and research centers.

4. Issued Memorandum regarding 
liquidation/processing of TEVs 
and consummated transactions

5. Creation of ERDB Personnel 
Development and Scholarship 
Committee

6. Awardee – HRM Prime Level II 
Maturity

7. Successful OJTs (41 students) 
from different colleges

8. Prepared Certification of 
Compliance re: Citizen’s Charter 
Compliance for the 2017 PBB 
per CSC MC No. 14 series of 
2017, and submitted to CSCFO-

DENR and Office of the Strategy 
Management 

9. Conducted review of Manual 
of Authorities for Financial and 
Administrative Matters

10. Conducted SPB 3rd Round of 
Evaluation of applicants from 
ERDB MO and Centers and 

issued 61 appointments (26 
original and 35 promotional)

11. Prepared and circulated 
memorandum regarding Policy 
on Compensatory Day-Off

12. Submission of SALN for 2016 
(May 6, 2017)
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The year 2017 marked ERDB’s 
30th anniversary and to celebrate 
the significant milestone, ERDB 
celebrated the important event thru 
a series of activities on December 11-
12, 2018 at the DENR Central Office 
and Environmental Management 
Bureau (EMB), respectively.  On 
December 11, 2017, the ribbon 
cutting of the ERDB exhibit was 
held at the DENR lobby led by ERDB 
Director, Dr. Henry A. Adornado. 
With the theme “Teknolohiyang 
Makakalikasan: Handog ng DENR-
ERDB para sa Mamamayan”, a 
symposium was held at the Air 
Quality Management Training Center 
(AQMTC) of the Environmental 
Management Bureau (EMB) in 
Quezon City in the afternoon of 
December 11 to showcase the 
Bureau’s successfully adopted 
technologies from 1987 up to 2017. 
The three adopters were: CELYO Inc. 
on Clonal Propagation Technology in 
Tuguegarao City; Balaring Mangrove 
Planters Association (BAMPA) on 
Mangrove Forestation with Talaba 
Culture in Barangay Balaring, Silay 
City, Negros Occidental and Mr. 
Antonio Dominao on Bamboo 
Propagation using branch cuttings in 
Impalutao, Bukidnon.
 
On December 12, 2017, thrirty 
(30) ENR technology adopters 
from the six (6) research centers 
were recognized at the 2nd floor, 
conference Social Room of the DENR 
office. During the opening program, 
an audiovisual presentation of 
ERDB@30 was presented which 
created an opportunity to reflect on 
how ERDB has evolved from a forest 
research institution to a research, 
development and extension bureau. 
The 30 technology adopters 
received certificates, plaques of 
recognition and cash gifts.

DENR Undersecretary and Chief of Staff, Rodolfo 
C. Garcia cuts the ribbon during the opening the 
ERDB @ 30 exhibit at the DENR. Also in photo are: 
ERDB Director Henry A. Adornado (left) and   DENR 
Undersecretary for Environment and International 
Environmental Affairs, Atty. Jonas R. Leones (right).

The three (3) winning ERDB technology 
adopters: (upper left) CELYO Inc. on Clonal 
Propagation Technology in Tuguegarao 
City; (upper right) Mr. Antonio Dominao on 
Bamboo Propagation using branch cuttings 
in Impalutao, Bukidnon; and  (below) Balaring 
Mangrove Planters Association (BAMPA) on 
Mangrove Forestation with Talaba Culture 
in Barangay Balaring, Silay City, Negros 
Occidental.
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Member Designation Office

Dr. Henry A. Adornado Principal ERDB (Chair)

Atty. Michael Drake P. Matias Principal EMB

Veronica O. Sinohin Alternate ERDB

Dr. Marilyn Q. Landicho Alternate ERDB

Lovely Rose Aan A. Sison Principal EMB

Louise Vironica D. Jose Alternate EMB

Anson M. Tagtag Principal BMB

Nermalie M. Lita Alternate BMB

Katherine E. Soriano Alternate BMB

Felixberto P. Lansigan Principal FMB

Isagani Q. Amatorio Alternate FMB

Mary Lou L. Retos Principal DENR Policy and 
Planning Service

Cherry Winsom F. Holgado Alternate DENR Policy and 
Planning Service

Atty. Maria Paz G. Luna* Principal DENR Legal Service

Atty. Mary Kristerie A. Baleva Alternate DENR Legal Service

Ruth Serena Consuelo C. Ramirez Secretariat ERDB

Mary Therese J. Gonzales Secretariat EMB

TYPE OF APPLICATION DENR-BC REQUIREMENTS

1. Field Trial

• Project Description Report for 
Field Trial

• Environmental Risk Assessment 
for Field Trial

• Field Description and Validation 
Report

2. Commercial Propagation

• Project Description Report for 
Commercial Propagation

• Environmental Risk Assessment 
for Commercial Propagation

3. Direct Use (Food, Feed, and for 
Processing)

• Project Description Report for 
Direct Use (FFP)

• Environmental Risk Assessment 
for Direct Use (FFP)

Other Activities 
Biosafety

The list of members as designated 
representatives to the DENR-
Biosafety Committee (DENR-BC) 
was updated for 2017.  The member 
composition is as follows:

*Due to reassignment as OIC, 
Undersecretary for Manila Bay and 
Related Water Concerns, a new 
representative is to be requested 
from the DENR Legal Service

The draft Guidelines on 
Environmental Risk and Impact 
Assessment of Genetically 
Modified Plant and Plant Products 
Derived from the Use of Modern 
Biotechnology was reviewed by the 
DENR PTWG last August 10, 2017. 
Director H.A. Adornado, as chair, 
endorsed this to Sec. R.A. Cimatu 
through USec for Policy, Planning 
and International Affairs on October 

4, 2017. The ERDB Technical Review 
Board also reviewed the draft DAO 
integrating the comments in the final 
draft. As of the current period, the 
final draft was already for vetting of 
DENR-PTWG. 

The DENR-BC members reviewed 
and re-evaluated the DAO taking 
into account the comments and 
concerns of the applicants / 
proponents. In line with this, the 
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DENR forms for applications have 
been revised (PDR, ERA, and Field 
Description and Validation Report) 
and re-submitted to the Bureau of 
Plant Industry (BPI).
 
The following forms have been 
officially endorsed to the BPI and the 
necessary requirements prepared for 
future applications for review by the 
DENR-BC.

For 2017, the DENR-BC conducted 
14 meetings.  A total of thirty-four 
(34) applications (nine direct-use and 
one commercial propagation) were 
reviewed by the BC and submitted 
to  BPI (Annex 3.). The application 
on field trial for Golden Rice has not 
yet reviewed, although the BPI is 
constantly following up the status of 
evaluation.

Senior Citizen 

In compliance to Republic Act 9994 
or the Expanded Senior Citizen Act 
of 2010 amending RA 7432, An Act 
to Maximize the Contribution of the 
Senior Citizens to Nation Building, 
Grant Benefits and Special Privileges 
and for Other Purposes, ERDB 
launched a Program for its Senior 
Citizen. As stipulated in its provisions, 
the act aims to establish mechanisms 
whereby the contributions of the 
senior citizens are maximize and 
establish program beneficial to 
senior citizens, their families and 
the rest of the community they 
serve. The program was expanded 
to include Persons with Disability 
(PWD) and carries the objective of 
providing assistance to the different 
activities and proper representation 
of the Senior Citizens and PWD of 
ERDB.  

In 2017, ERDB’s Senior Citizen’s 
Program has since been actively 
involved in activities that not only 
promote health and wellness among 
the elderlies and ERDB employees, 
but also provide activities that 
enhance the social interaction and 
continuous education among the 
elderly persons and co-workers. 
Among the various learning event 

and social activities launched under 
the program for this year included 
the following:

• Valentine Day Celebration 
for the Elderlies. “With the 
theme “Kahalagahan ng 
Pakikisalamuha sa Nakatatanda 
at May Kapansanan”, the social 
activity was conducted on 
February 14, 2017 participated 
by ERDB employees ages 50 and 
above.

• Health and Wellness Seminar 
for ERDB Senior Citizens and 
PWDs titled “Prevention of 
Cardiovascular Diseases and 
How to Save Lives through CPR”. 
This was conducted on March 
13, 2017 to enhance awareness 
among the employees regarding 
prevention of cardio-vascular 
disease and how to save lives 
through CPR. This was attended 
by ERDB employees with Dr. 
Raul Lapitan, a cardiologist 
from Makati Medical Center, as 
Resource Speaker. 

• Pagbilao Mangrove 
Experimental Forest (PMEF) 
Environmental Tour. The Senior 
Citizens and PWDs of ERDB 
initiated an activity in line with 
the celebration of Environment 
month held in the, Pagbilao, 
Quezon on June 23, 2017. 
The said activity provided an 

Entrance to the Pagbilao Mangrove 
Experimental Forest (PMEF) in 
Pagbilao, Quezon and group photo 
of the ERDB’s senior citizens and 
PWD. 

opportunity for the participants 
to better appreciate their role in 
the conservation and protection 
of the environment and natural 
resources.

• Orientation Seminar for the 
Contract of Service Personnel. 
This was undertaken in line with 
the continuing effort to increase 
the level of awareness about the 
ERDB’s mandate, mission and 
vision and other office policies 
held on August 11, 2017 at the 
ERDB Auditorium. 

• Seminar on Organic Food 
Farming and Wellness Tour. 
The learning event was named 
as “Managing Small Farm Land 
Holdings: A Learning Event for 
Senior Citizens and Employees 
with Disability”. This was 
conducted in Costales Nature 
Farms at Majayjay, Laguna on 
August 25, 2017.  The learning 
activity was intended to provide 
ideas for the would-be retirees 
of income-generating options 
by exposing them to small-scale 
farming.  The topics given by the 
experienced technicians and 
wellness staff of the Costales 
Farm were as follows:

1. Organic methods of 
farming which includes 
vermicomposting, swine 
production. 

2. Rabbit raising, fish culture 
and chicken raising.

3. Organic vegetables growing 
for livelihood.

4. Business opportunities 

• Seminar on Health and Wellness 
in line with the 14th Cerebral 
Palsy Awareness and Protection 
(CFAP) Week Celebration. 
This was held on October 19, 
2017 with   Dr. Maria Serrie P. 
Suminstrado  as speaker. The 
seminar aims to educate ERDB 
employees particularly the 
Senior Citizens and PWDs on the 
types, causes and precautionary 
measures and treatment of the 
said condition. 
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• Farm Tour.  The Senior Citizen 
group visited Moca Family Farm 
and Learning Center at Padre 
Garcia, Batangas and the Tree-
based Agroforestry Farm in Sto. 
Tomas, Batangas owned by 
the Sanchez Family. The group 
also visited a farm plantation 
growing oyster mushroom also 
in Sto. Tomas, Batangas. This 
learning event provided the 
Senior Citizen field experience 
and basic information of the 
possible livelihood options upon 
retirement from government 
service by setting up a small-
scale backyard  enterprise. 

• Seminar on Code of Conduct 
and Ethical Standards in the 
Public Service (RA 6713) and 
Expanded Senior Citizens Act 
of 2010. Held on December 7, 
2017 at ERDB Auditorium, this  
learning event was organized in 
recognition of the importance of 
high standards of ethics among 
employees and at the same 
time cascade the provisions of 
expanded Senior Citizens Act of 

2010. It was attended by regular 
and contract of service employee 
aimed to help the participants 
on how they will discharge their 
duties with utmost responsibility, 
integrity, competence, and 
loyalty.  

• Home Development Mutual 
Fund (HDMF) Re-Orientation/
Briefing and Financial Seminar. 
The Senior Citizen Committee 
of ERDB facilitated the conduct 
of the seminar for all the regular 
employees of the Research 
Centers. This was coordinated 
with the concerned HDMF 
regional offices and other 
financial intuitions to provide the 
lecture/briefing pertinent on the 
subject. 

Gender and Development 

Gender mainstreaming in ERDB 
is now explicitly felt through the 
implementation of its programs, 
projects and activities. This 
assessment showed in the 

Workshop on the Enhanced 
Gender Mainstreaming Evaluation 
Framework (GMEF) conducted 
by the members of the GAD Focal 
Point System. ERDB has now 
reached Level 3 in terms of gender 
mainstreaming compared to last 
year’s result which is Level 2. In 
Level 3, GAD-related activities are 
already institutionalized within the 
Bureau. The GAD Plan and Budget 
has become more strategic in terms 
of applying gender analysis in 
regular programs which resulted in 
either increased attribution of the 
GAD budget and/or more gender 
responsive programs. 

Aside from GMEF, a workshop on 
the application of Harmonized 
Gender and Development Guidelines 
(HGDG) was facilitated by GADFPS 
together with the program and 
project leaders of the ERDB Main 
Office and Research Centers. HGDG, 
another gender analysis tool, also 
determines the status of gender 
mainstreaming in the program/
project/activity level. All programs 
of ERDB, both in Main Office and 
Research Centers, were subjected 
to HGDG and showed the total 
attribution of the programs alone 
(without direct cost yet) is 19.70% or 
1.7 million of the total GAA funds of 
ERDB.

The two (2) special projects of GAD 
were also close to completion. The 
GAD Management Information 
System structure was already formed 
and is currently in the process of 
being uploaded in the Bureau’s local 
area network for monitoring and 
evaluation which will be conducted 
in CY 2018. On the other hand, 
the Adopt-a-Community project 
has already completed its planned 
activities for the year and a favorable 
outcome was reached through the 
help of the local government unit of 
Magdalena, Laguna. Accordingly, 
the request for financial assistance 
of the project cooperators for the 
project was already approved by the 
Magdalena mayor. Moreover, the 
financial assistance requested for 
the maintenance labor of the planted 

One of the Costales Nature Farms’staff explaining to the group the 
various organic vegetables grown in the farm as well as how they raise it 
organically.
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bamboo along the Balanac River 
will be charged under the “cash-for-
work” and was also approved by the 
mayor. 

The yearly celebration of Women’s 
Month was also facilitated with the 
theme “WE Make Change Work for 
Women” where different activities 
such as the advocacy walk, learning 
session on the Magna Carta of 
Women, Read Along Session for the 
youth, on-the-spot painting contest, 

art-in-trash, the yearly “tiyanggehan” 
and culminating activity which 
showcased team effort beyond age 
and gender. 

Information and Education 
Campaign was continuously being 
done by GADFPS through the 
production of GADRich Newsletter 
Volume 11, Issues 1 and 2. GADRich 
showcases the different GAD 
activities of the Bureau which aims 
to update its clients on the efforts 

A  student-contestant while working on her  artwork.

Members of Clean & Green Women’s Club going to the 
planting site of bamboo near Balanac River.

being done by the Bureau in terms of 
gender and development.

Lastly, ERDB-Gender and 
Development Program has 
supported three (3) international 
conferences hosted by ERDB and 
ASEAN. Papers presented with 
regards to gender and development 
on some emerging issues such as 
climate change, mangrove and 
urbanization and disaster risk 
reduction were supported.
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G. PROSPECTS FOR 2018

As ERDB embarks on another  milestone for CY 2018,

PROGRAM TITLE Projects Studies

Forests Ecosystem Resiliency and Sustainability 3 12

Dynamics and Sustainable Management of Coastal and Freshwater 
Ecosystems 

3 8

Promoting Health and Sustainability of Urban Ecosystems 3 5

Sustainability of Laboratory and Experimental/ Demonstration Services in 
Support to RDE Programs, Activities and Projects of ERDB Main Office and 
Research Centers 

2 2

Client-Based Technology Transfer and Extension Services for ENR 
Management 

3 9

Addressing Hazards in the Watersheds for Water Supply Sufficiency and 
Resources Availability 

3 3

Land Management and Sustainability of Agroforestry and Upland Farming 
Systems 

2 3

Enhancing Resilience of Wetlands and Coastal Areas to Support Biodiversity 
Conservation and Ecotourism Development 

2 2

Conservation and Sustainable Management of Natural and Plantation Forests 2 6

Action Program to Stabilize Mined-Out And Degraded Areas Through 
Rehabilitation Technologies

2 5

Pollution Abatement through Integrated Management of Toxic Substances 
and Hazardous Wastes in Highly Urbanized Areas 

1 1

Vulnerability Assessment of Priority Watershed 1 1

Emerging Issues
Integrated Pest Management
Determination of National Bamboo Resources in Support to Sustainable 
Development of Bamboo Industry and Environmental Protection in the 
Philippines

1 2

1 2

• Major Program for 2018

PROGRAM TITLE Projects Studies

National Greening Program – PQPM 1 1

e-NGP (Bamboo and Mangrove) 1 1

An Integrated Science-Based Approach in the Rehabilitation of Mined-out and 
Waste Dump Areas, in Bagacay, Hinabangan, Western Samar

1 1

PCCARRD Funded Projects
•      Development of micropropagation protocol for four economically 

important bamboo species in the Philippines
•      Rubber, coffee and cacao: building site matching functions for improved 

farm and agroforestry development

2
1

1
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The Ecosystems Research and Development Bureau conduct thirteen 
(13) major programs and four (4) special projects that aim to generate 
technologies that contribute to the protection of the environment and the 
improvement of the country’s natural resources to improve the quality 
of life of the Filipinos.   Eleven (11) of the programs are RDEs (Research, 
Development and Extension) while two (2) are support programs to RDE.   

SPECIAL PROJECTS

• Policy Directions related to the Main 
Programs of the Secretary
The RDE programs and projects will put premium to the DENR Thrusts for 
CY 2018 (Clean Water, Clean Air, Ecological Solid Waste Management 
and Mining) as it continues to implement its nine (9) studies related to 
these areas of concerns. the nine (9) studies are as follows:

1. Sediment accretion rates under varying ages of mangrove 
plantations in Quezon Province, Philippines

2. Greenhouse gas (GHG) flux measurement and carbon stock 
assessment of peatlands

3. Degradation of polyethelene, polypropylene and polystyrene using 
indigenous bacteria

4. Sediment accretion rates under varying ages of mangrove 
plantations in Quezon Province, Philippines

5. Greenhouse gas (GHG) flux measurement and carbon stock 
assessment of peatlands

6. Degradation of polyethelene, polypropylene and polystyrene using 
indigenous bacteria

7. Arthropod communities as a tool to assess soil quality and 
biodiversity in mining and restoration sites

8. Performance of different climax species integrated with existing tree 
plantation species in partially improved mined-out areas

9. Generation and transfer of technologies to rehabilitate mined-out 
areas

• Develop listing of plant species suited for 
the rehabilitation of mined out areas

• Develop phytoremediation/bioremediation 
strategies to remove pollutants (heavy 
metals) in land and water

• Continue with the development of various 
protocols in bamboo and indigenous trees 
using tissue culture
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• Implementation of enhanced vulnerability 
assessment tool and complete assessment 
of all critical watersheds

• Develop coordinating mechanism in 
tapping SUCs regarding research for 
biodiversity conservation (Sec. 40, GAA 
2018)

• Develop more scientists under the Career 
System of DOST

Other Tasks for CY 2018
• Technical Assistance in the Conduct of Vulnerability Assessment under 

the 143 Priority List
- “VA cum training” will be done in regions involving technical staff 

where ERDB targets will be implemented
- For CY 2018 DENR regions will target watersheds within the 143 

priority list that has characterization reports not targeted by ERDB
- Nationwide hands-on training for the conduct of VA to capacitate 

regional implementers will be done in clusters (Luzon, Visayas and 
Mindanao) on March 2018 – to be funded by the regions

• Bamboo Plantation Development Project under Expanded  National 
Greening Program (BPDP-eNGP)
- Conduct of Trainers training for extension officers and NGP 

Coordinators for better and sustained coaching;
- Conduct of year-end project assessment workshop;
- Conduct of a quarterly assessment workshop to thresh out problems 

encountered;
- More IEC activities for better appreciation among stakeholders and 

partners in project implementation;
- Conduct of writeshop for preparation of the annual report and the 

three (3) cluster assessment work shop report. 

• Mangrove and Beach Forest Rehabilitation under e-NGP, YRRP and 
CMEMP
- Maintenance and Protection Year 2 (2018) including replanting, 

collection of propagules/wildlings, collection/cleaning of 
debris/barnacles/algae and patrol work conducted by partners/ 
implementers, 

- Monitoring and Evaluation of survival rate assessment and growth 
performance of seedlings

- Training on Mangrove Rehabilitation and Conservation 
Convergence among DENR PENROs/CENROs and Provincial 
Government – ENROs (Regions 1, 2, and 3)
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Ecosystems Research      
Development Bureau

&
Appendices

Region Name of IPTs
No. of 
IPTs

Location

CAR Benguet pine (P. kesiya)
Oak (L. solerianus)
Dao (D. dao)
Malasantol (S. vidalii)
Talisai gubat (T. foetidissima)
White nato (P. macrantha)
Red nato (P. luzoniense)
Kalantas (T. calantas)
Tuai (B. javanica)
White lauan (S. contorta)
Yakal (S. astylosa)

45
21
2

10
1
6
2
1
7
5
3

Mankayan; La Trinidad; Bobok-Bisal, 
Bokod, Benguet; Hucab, Kaingan; 
Amdugtog; Antipolo, Asipulo, Ifugao

I White lauan (S. contorta) 
Red lauan (S. negrosensis)
Apitong (D. grandiflorus)
Guijo (S. guiso)
Narra (P. indicus)
Palosapis (A. thurifera)
Sakat (T. nitens)
Antipolo (A. blancoi)
Pahutan (M. altissima)
Pagsahingin (C. asperum)
Balinghasai (B. arborescens)

7
7
7
8
5

12
13
1
1

10
8

MSPL, Mangatarem, Pangasinan;

II Mayapis (S. palosapis)
Red lauan (S. negrosensis)
Apitong (D. grandiflorus)
Tanguile (S.polysperma)
Malapapaya (P. nodosa)
White lauan (S. contorta)
Duguan (M.philippinensis)
Pahutan (M. altissima)
Guijo (S. guiso)
Malaikmo (C. philippensis)

11
15
7
1

11
2
1
1
8
2

Echague; Ramon, Isabela; Quirino 
Province; Lower Magat Eco-Tourism 
Park, Diadi, Nueva Vizcaya

Annex 1. List of species as seed sources from each region 
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III Lapo-lapo (G. americanus)
Bolong-eta (D. pilosanthera)
Kamagong (D. blancoi)
Kalumpit (T. microcarpa subsp. microcarpa)
Kalantas (T. calantas)
White lauan (S. contorta)
Amugis (K. pinnatum)
Tapinag Bundok (S. cordata var. montana)
Dalingdingan (H. foxworthyi)
Dao (D. dao)
Pahutan (M. altissima)
Malak-malak (P. philippense)
llang-ilang (C. odorata)
Balakat (Z. talanai)
Tinaang Pantai (D. maquilingensis)
Malabulak (B. ceiba)
Red lauan (S. negrosensis)
Duguan (M. philippinensis)
Binuang (O. sumatrana)
Kupang (P. timoriana)
Yakal (S. astylosa)
Batino (A. macrophylla)
Apitong (D. grandiflorus)
Banaba (L. speciosa)

10
7
6
4
3
3
5
5
1
2

12
1
2
2
1
2
3
3
1
1
2
1
1
1

Freeport Area of Bataan (FAB), 
Brgy. Alas-asin, Mariveles; Brgy. 
Nagbalayong, Morong, Bataan; Arayat 
National Park, Arayat, Pampanga

IV-A Taluto (P. tinctorium)
Kalantas (T. calantas)
Alim (M. multiglandulosa)
Anabiong (T. orientalis)
Baguiraua (T. polyantha)
Batino (A. macrophylla)
Bangkal (N. orientalis)
Tamayuan (S. philippinensis)

19
10
5
2
4
1
4
4

Lobo Watershed, Sitio Ulupong, 
Brgy. Sawang, Lobo, Batangas ; 
Camp Training Environment Center, 
Malicboy; QPL; Agdangan, Quezon; 
Mt. Palapala, Mataas na Gulod 
Protected Landscape, Sapang, 
Ternate, Cavite

IV-B Taluto (P. tinctorium)
Dita (A. scholaris)
Amugis (K. pinnatum)
Kalumpit (T. microcarpa subsp. microcarpa)
Mambog (M. speciosa)
Panau (D. gracilis)
Kamagong (D. blancoi)
Lumarao (S. foxworthyii)
Apitong (D. grandiflorus)
Agoho del Monte (G. rumphianum)
Malapapaya (P. nodosa)
Bakauan-lalake (R. apiculata)

16
1
6
1

14
7
6
6
6
5
1

20

SPA Site of Narra, Brgy. Mamburao, 
Occidental Mindoro; Puerto Prinsesa, 
Palawan

V Red lauan (S. negrosensis)
Tanguile (S. polysperma)
Yakal (S. astylosa)
White lauan (S. contorta)
Dalingdingan (H. foxworthyi)
Apitong (D. grandiflorus)
Malaipil (A. borneensis)
Bitanghol (C. blancoi)
Makaasim (S. nitidum)
Laneteng gubat (K. gitingensis)
Taluto (P. tinctorium)
Dao (D. dao)

4
13
8
2
2

17
2
1
1
1

20
1

Bicol Natural Park, Brgy. Tuaca, 
Basud; Daet, Camarines Norte; Brgy. 
Taysan, Legazpi City; NPC, Tiwi; 
Camalig, Albay

Annex 1... Continued
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VI Anilau (Colona serratifolia)
Bayuco (A. refractus)
Antipolo (A. blancoi)
Palosanto (T. cumingiana) 
Bangkal (N. orientalis)
Pagsahingin (C. asperum)
Dao (D. dao)
Benguet pine (P. kesiya)
Mahogany (S. macrophylla)
Taluto (P. tinctorium)
Pagsahingin (C. asperum)
Narra (P. indicus)
Teak (T. grandis)
Batino (A. macrophylla)
Paguringon (C. sumatranum)
Batino (A. macrophylla)
Banilad (S. comos)

26
24
14
5
8
4
5

10
5
4
3
5

12
10
10
9
1

Brgy. Alibunan, Calinog; NIPSC-BVC; 
Brgy. Nagpana, Barotac Viejo; Dingle; 
Carles, Iloilo

VII Antipolo (A. blancoi)
Bagtikan (P. malaanonan)
Almaciga (A. philippinensis)
Teak (T. grandis)
Tindalo (A. rhomboidea)
Ipil (I. bijuga)
Bagras (E. deglupta)
Balakat (Z. talanai)
Lamio (D. edule)
Dita (A. scholaris)
Lingo-lingo (V. philippinensis)
Lumbang (A. moluccana)
Narra (P. indicus)
Talisai (T. catappa)
Kalumpit (T. microcarpa)
Agoho del Monte (G. rumphianum)
Tanguile (S. polysperma)
Mahogany (S. macrophylla) 

8
8
7
4
2
2
2
1
1
1
1
1
2
1
1
1
3
9

Camp 7, Minglanilla; Argao; Alcoy; 
Santiago; Brgy. Unidos, San 
Francisco, Cebu

VIII Almaciga (A. philippinensis)
Mangkono (X. verdugonianus)
Magium (A. mangium)

22
13
1

Sitio Magsalangi, Babatngon; Baybay, 
Leyte; Hinundayan; Anahawan; 
Silago, Southern Leyte

IX Luyaw (D. duperreanum) 
Dita (A. scholaris)
Bolon (A. arborea)
Yakal saplungan (H. plagata)
Tindalo (A. rhomboidea)
Ebony (D. tessellaria) 
Ilang-ilang (C.odorata) 
Kalantas (T. calantas)
Palo negro (D. curranii) 
Magabuyo (C. luzonica) 
Balakat (Z. talanai) 
Sandalo (S. africana) 
Gubas (E. peltatum)
Bagtikan (P. malaanonan)
Nato (P. luzoniense)
Duklitan (P. duclitan) 
Mayapis (S. palosapis )
White lauan (S. contorta) 
Almon (S. almon)

6
1
2
1
1
1
2
2
1
2
1
2
1
2
1
3
3
1
3

Upper Pulacan, Labangan, 
Zamboanga del Sur; Pasonanca 
Natural Park, Narra BMS, Brgy. Dulian, 
Zamboanga City

Annex 1... Continued



144 2017 ERDB Annual Report

X Igem (D. imbricatus) 
Kati-e/Philippine chesnut (C. philippinensis) 
White lauan (S. contorta)
Tanga (P. preslii) 
Gasa (C. javanica) 
Malakauayan (P. rumphii) 
Blue gum (E. saligna) 
Lamakan (M. triphylla) 
Kulasi (Ardisia loheri) 
Ulayan (L. solerianus)
Dao (D. dao)
Antipolo (A. blancoi)
Dita (A. scholaris)
Taluto (P. tinctorium)
Kaatoan bangkal (N. cadamba)

16
9

12
3
2
5
5
2
4
9
2

16
15
3
9

Mambajao; Guinsiliban, Camiguin; 
Monastery of Transfiguration, San 
Jose, Malaybalay City; Cinchona 
Forest Reserve, Kaatuan, Lantapan, 
Bukidnon

XI Milipili (C. hirsutum)
Amugis (K. pinnatum)
Taluto (P. tinctorium)
Katmon (D. philippinensis)
Duklitan (P. duclitan)
Antipolo (A. blancoi)
Bangkal (N. orientalis)
Dao (D. dao)
Himbabalud (B. acutangula)
White lauan (S. contorta)
Teak (T. grandis)
Lumbang (A. moluccana) 
Malapapaya (P. nodosa)
Lauat (L. glutinosa)
Mahogany (S. macrophylla)
Paguringon (C. sumatranum)
Sangilo (P. chinensis)
Bagras (E. deglupta) 
Gmelina (G. arborea)
Narra (P. indicus)
Agoho (C. equisetifolia)

6
3
4
2

14
2
1
8
4

17
8
4
1
3
7
2
2
4
1
1
2

Sitio Dugayan, Brgy. Gupitan, Las 
Arenas; Magdum; ComVal Province; 
New Loon, Tugbok District, Davao 
City; Hijo Davao Resort, Maco, Tagum 
City

XII Red lauan (S. negrosensis)
Binuang (O. sumatrana)
Bagtikan (P. malaanonan)
White lauan (S. contorta)
Antipolo (A. blancoi)
Apitong (D. grandiflorus)
Manggachapui (H. acuminata)
Dita (A. scholaris)
White Nato (P. macrantha)
Mayapis (S. palosapis)
Red Nato (P. luzoniense)
Almon (S. almon)
Lamio (D. edule)
Tangisang-bayawak (F. variegata)
Bakan (M. azedarach)

14
20
10
3
3
1
1
2
2
1
2
1
1
2
8

Mt. Sinaca, So. Sinai, Brgy. Salasang, 
Arakan, North Cotabato; Amas, 
Kidapawan City, Cotabato; Brgy. 
Binoligan; Brgy. Lanao Kidapawan 
City, Cotabato

Annex 1... Continued
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XIII Banlag (X. ferruginea)
Bagtikan (P. malaanonan)
Yakal (S. astylosa)
White Nato (P. macrantha)
Mayapis (S. palosapis)
White lauan (S. contorta)
Amugis (K. pinnatum)
Bitanghol (C. blancoi)
Sagimsim (S. brevistylum)
Dao (D. dao)
Antipolo (A. blancoi)
Mangium (A. mangium)
Kamagong (D. blancoi)
Kalumpit (T. microcarpa)
Lingo-lingo (V. philippinensis)
Anubing (A. ovatus)
Libas (S. pinnata)
Bagras (E. deglupta)
Molave (V. parviflora)
Sangilo (P. chinensis)
Bitaog (C. inophyllum)
Botong (B. asiatica)

7
6
4
5
5
3
1
2
1
2
7
1
1
4
1
1
1
3
1
1
1
1

Jungle Park; MTSC Experimental 
Forest, Brgy. Maharlika, Bislig City, 
Surigao del Sur; Dinagat Islands; 
Caraga State University; FTRRC R13 
Satellite Office, Butuan City

OFFICE/UNIT
Research Sector SUC GRAND TOTAL

TARGET ACCOM. % TARGET ACCOM. % TARGET ACCOM. %

ERDB 20,000 30,625 153.13 - - - 20,000 30,625 153.13

Watershed and Water 
Resources Research 
Center

100,000 120,895 120.90 180,000 222,418 123.57 280,000 343,313 122.61

CAR 20,000 24,475 122.38 40,000 45,004 112.51 60,000 69,479 115.80

Region 1
20,000 26,621 133.11 40,000 49,526 123.82 60,000 76,147 126.91

Region 2 40,000 47,649 119.12 20,000 22,400 112.00 60,000 70,049 116.75

Region 3 20,000 22,150 110.75 80,000 105,488 131.86 100,000 127,638 127.64

Urban, Toxic 
Substance and 
Hazardous Waste 
Research Center

20,000 30,936 154.68 0 0 - 20,000 30,936 154.68

NCR 20,000 30,936 154.68 - - - 20,000 30,936 154.68

Land Management, 
Agroforestry and 
Upland Farming 
Technology Research 
Center

60,000 65,561 109.27 60,000 73,046 121.74 120,000 138,607 115.51

Region 4A 20,000 20,761 103.81 20,000 35,363 176.82 40,000 56,124 140.31

Region 4B 20,000 20,693 103.47 20,000 12,000 60.00 40,000 32,693 81.73

Region 5 20,000 24,107 120.54 20,000 25,683 128.42 40,000 49,790 124.48

ANNEX 2. Summary of Production of QPM for CY 2017 
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Biodiversity, Coastal, 
Wetlands and 
Ecotourism Research 
Center

100,000 118,355 118.36 220,000 288,716 131.23 320,000 407,071 127.21

Region 6
40,000 43,597 108.99 120,000 144,302 120.25 160,000 187,899 117.44

Region 7
20,000 22,559 112.80 20,000 23,916 119.58 40,000 46,475 116.19

Event
Application 

Type
Proponent

Proposals/ 
Documents Received 

by DENR-BC 
Secretariat

Technical Report  
Submitted to DA-BPI 

Secretariat

Corn DAS 59122-7 Direct Use
Pioneer and Dow 

Agro Sciences
7 November 2016 23 May 2017

Corn MZHG0JG Direct Use
Syngenta 

Philippines, Inc.
7 November 2016 23 May 2017

Soybean MON87751 Direct Use
Monsanto 

Philippines, Inc.
6 December 2016 23 May 2017

Oilseed Rape MS8 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

Oilseed Rape RF3 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

Cotton T304-40 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

LL COTTON 25 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

Cotton GHB 119 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

Cotton GHB 614 Direct Use
Bayer Crop 

Science, Inc.
6 December 2016 23 May 2017

Soybean MON87705 x 
MON87708 x MON89788

Direct Use
Monsanto 

Philippines, Inc.
6 December 2016 23 May 2017

Corn BT11 x MIR162 x 
MIR604 x TC1507 x 5307 x 

GA21
Direct Use

Syngenta 
Philippines, Inc.

6 December 2016 23 May 2017

Soybean SYHT0H2 Direct Use
Syngenta 

Philippines, Inc.
14 December 2016 23 May 2017

ANNEX 3. DENR-BC Reviewed Applications and the Status of Technical Report
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Soybean MON87701 Direct Use
Monsanto 

Philippines, Inc.
21 December 2016 23 May 2017

Corn 3272 x BT11 x MIR04 
x TC1507 x 5307 x GA21

Direct Use
Syngenta 

Philippines, Inc.
21 December 2016 23 May 2017

Soybean DAS 44406-6 Direct Use
Dow Agro 

Sciences B.V.
20 March 2017 22 June 2017

Soybean DAS 68416-4 Direct Use
Dow Agro 

Sciences B.V.
20 March 2017 22 June 2017

Soybean DAS 81419-2 Direct Use
Dow 

AgroSciences B.V.
20 March 2017 22 June 2017

Corn DAS 40278-9 Direct Use
Dow Agro 

Sciences B.V.
20 March 2017 22 June 2017

Corn MIR162
Commercial 
Propagation

Syngenta 
Philippines, Inc.

20 March 2017 08 August 2017

Golden Rice GR2E Direct Use

Philippine Rice 
Research Institute 
and International 

Rice Research 
Institute

20 March 2017 08 August 2017

Golden Rice GR2E Field Trial
Philippine Rice 

Research Institute
20 March 2017 Pending

Soybean MON87769 x 
MON89778

Direct Use
Monsanto 

Philippines, Inc.
06 April 2017 22 June 2017

Corn MON87411 Direct Use
Monsanto 

Philippines, Inc.
06 April 2017 22 June 2017

Soybean FG72 x A5547-
127

Direct Use
Bayer Crop 
Science Inc.

24 April 2017 22 June 2017

Soybean MON89788 Direct Use
Monsanto 

Philippines, Inc.
06 June 2017 20 October 2017

Corn MIR604 Direct Use
Syngenta 

Philippines, Inc.
08 August 2017 20 October 2017

Canola DP73496 Direct Use
Pioneer Hi-Bred 

Philippines
08 August 2017 20 October 2017

Corn MON810 Direct Use
Monsanto 

Philippines, Inc.
08 August 2017 20 October 2017

Event
Application 

Type
Proponent

Proposals/ 
Documents Received 

by DENR-BC 
Secretariat

Technical Report  
Submitted to DA-BPI 

Secretariat

Annex 3... Continued
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Corn MON810
Commercial 
Propagation

Monsanto 
Philippines, Inc.

08 August 2017 20 October 2017

Corn MON87460 Direct Use
Monsanto 

Philippines, Inc.
08 August 2017 20 October 2017

Corn 3272 Direct Use
Syngenta 

Philippines, Inc.
08 September 2017 20 October 2017

Corn Bt11x MIR162 x 
MIR604 x MON89034 x 

5307 x GA21
Direct Use

Syngenta 
Philippines, Inc.

08 September 2017 20 October 2017

Corn MON87419 Direct Use
Monsanto 

Philippines, Inc.
08 September 2017 20 October 2017

Soybean MON87708 x 
MON89788 x A5547-127

Direct Use
Monsanto 

Philippines, Inc.
08 September 2017 20 October 2017

Event
Application 

Type
Proponent

Proposals/ 
Documents Received 

by DENR-BC 
Secretariat

Technical Report  
Submitted to DA-BPI 

Secretariat

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC

TRAINING/WORKSHOP

Post-Urban Resilience Forum and Sustainable 
Urbanization Congress Assessment Workshop 
and Initial Preparation of Proposal for International 
Commitment for FY 2019

33 

27-28 December 2017
Summit Ridge Hotel
Tagaytay City

UERD

Bamboo Plantation Development (BPDP) Year-End 
Assessment and Planning Workshop for CY 2018 
Project Implementation

44

18-21 December  2017  
Chateau Royale Resorts 
and Spa, Nasugbu, 
Batangas

eNGP-BPDP

Bamboo Plantation Development Project (BPDP) 
Report Writeshop 23

14-16  December  2017
Vista Real Hotel
Tagaytay City

eNGP-BPDP

On-site training on Rehabilitation Technologies for 
Mine Waste Areas 50

7 December 2017
Naboc, Monkayo, 
ComVal Province

MDARCC

Training on Building Resilient Coastal Communities 
in Support to Mangrovetum Development

33

5-6 December 2017
the Brgy. Hall,  Brgy. 
Agustin Navarra, Ivisan, 
Capiz BCWERC

32
29-30 November 2017
Tinago, Calbiga, Samar

Training on Bamboo and Macro-somatic Clonal 
Propagation Technologies 27

30 Nov-1 Dec 2017
Brgy. Lamlahak, Lake 
Sebu, South Cotabato

MDARRC

User’s Orientation Training and Roll-out of the 
Automated Statistical Reporting System (ASRS) 41

27-30 November 2017 
Richmonde Hotel,
Eastwood City

PMISU

ANNEX 4a. Local Training, Workshops, Seminar, and Conferences for CY 2017
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Training on Forest Tree Seed Technology and  
Operation and Management of Forest Tree Seed 
Center

ERDB Technical 
Personnel (Main 
Office & FTRRC)

20-25 November 2017
Paper Country Inn and 
Mindanao Tree Seed 
Center, Bislig City, 
Surigao del Sur

NGP and FERD

Establishment of Sloping Agricultural Land 
Technology for the Study, “Development 
of Strategies in Establishing Agroforestry 
Demonstration Area”

40
22-24 November 2017 
Barangay Guisican, 
Labo, Camarines Norte 

LAUFTeRC

Training cum Hands-on Demo on the 
Operationalization of the Forest Tree Seed Center

60

21-22 November 2017  
Tagum City Lakan’s 
Place, Tagum City, 
Davao del Norte

MDARRC

Monitoring & Evaluation Workshop on the Enhanced 
Gender Mainstreaming Evaluation Framework for 
ERDB

ERDB Selected 
Staff

20-22 November 2017
Auravel Grande Hotel 
and Resort, San Pablo, 
Laguna

GADFP

Technical Writeshop on the National Greening 
Program Baselining Activities Conducted from June 
19 to November 15-17, 2017

38 15-17 November  2017 NGP

Training-Workshop on Social Marketing for the 
Environment

27

6-10 November 2017
ERDB Auditorium 
College, Laguna 
and Chateau Royale, 
Nasugbu, Batangas City

TTD

Bamboo Plantation Development Project (BPDP) 
Assessment Workshop 

•   Mindanao Cluster 37
6-9 November  2017
Cagayan de Oro City

NGP-BPDP

•   Visayas Cluster 31
23-27 October  2017
Seda Hotel, Mandurriao,
Iloilo City

Workshop on the Review and Finalization of the Draft 
ERDB Policies

19
7-8 November 2017
Paseo Premiere Hotel
Sta. Rosa, Laguna

PMISU

Paralegal Training 28
26-27 October 2017
Camp 7, Minglanilla, 
Cebu

BCWERC

Monitoring and Evaluation Workshop on the 
Application of HGDG in ERDB Programs and Projects 
CY 2017

40
24-27 October 2017
Ramada Hotel, Manila

GADFPS

Sustainability Workshop, Stakeholders Engagement 
for Effective and Sustainable Agroforestry Demo 
Farm Management

40
24-26 October 2017 
Maramba, Oas, Albay

LAUFTeRC

Sustainability Workshop for WWRRC-ERDB 
Stakeholders 

26
10 October 2017
Baguio City

WWRRC

Training on Forest Tree Breeding/ Improvement 
of Potential Plantation for Indigenous Forest Tree 
Species

FERD Staff
3-6 October  2017
ERDB Auditorium
College, Laguna

FERD

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC

Annex 4a... Continued
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Workshop on Implementation & Monitoring and 
Evaluation Procedures of the 2017 Mangrove 
Rehabilitation under the E-NGP, YRRP-MBFDP and 
CMEMP 

Selected
CZFERD Staff

21-22 September 2017
New World Hotel, 
Manila

ERDB

Training on Project Proposal Preparation for 
BCWERC Staff

32
20-21 September 2017
Cebu City

BCWERC

Training-Workshop in Tree Health Assessment and 
Tree Surgery for the Local Stakeholders of San 
Fernando, La Union

30

19-20 September 2017  
Conference Room, 
Office of the Provincial 
Agriculturist, City of San 
Fernando, La Union

WWRRC

Workshop on Client-based Technology Transfer of 
ENR technologies

30

11-15 September 2017
Splash Mountain Km. 
58 National Highway, 
Los Baños, Laguna

TTD

Users’ Orientation Training on ERDB’s Information 
Systems Under the DENR’s ENRIS Project

Research Centers 

•  Visayas Group (BCWERC) 55
30 August-2 Sept 2017
Dohera Hotel
Cebu City

PMISU
•  Mindanao Group (FTRRC & MDARRC)  30

29 August -1 Sept 2017
Ritz Hotel at the Oasis
Davao City

•  Luzon Group (WWRC, LAUFTeRC and UTHRC) 17
22-25 August 2017
Bayview Park Hotel
Ermita Manila

•  ERDB Main Office (2 batches) 70
4-7  April 2017
Ramada Hotel, Manila

Trainor's Training on the Production of Quality 
Planting Materials-NGP

22-25 August 2017
ERDB Auditorium
College, Laguna

ERDB

Social Marketing for the Environment 15
31 July-2 August 2017
ERDB Auditorium
College, Laguna

TTD

Training Workshop on Forest Pest and Disease 
Detection, Diagnosis, Management and Prevention

ERDB Technical 
Personnel

20 July 2017
Brgy. Laging Handa, 
Quezon City

ERDB

Training on Laboratory Waste Management 20
20-23 June 2017
ERDB Auditorium
College, Laguna

LESD

Training on Tree Stand Improvement, Seed 
Collection, Handling and Storage and the 
Documentation of Seed Source Activities

30
7-9 June 2017
Metro Cebu

BCWERC

Focus Group Discussion (FGD) with Agroforestry 
Farmers cum Meeting with Officers of TKFPI 

20
7 June 2017
Brgy. Tigbinan, Labo 
Camarines Norte

LAUFTeRC

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC

Annex 4a... Continued



1512017 ERDB Annual Report

Training on Bird Identification and Survey 
Techniques

21
29 May-1 June 2017
ERDB Auditorium
College, Laguna

LESD

Capability Building cum Hands-on Demonstration for 
Sustainable Livelihood in Brgy. Batangan, General 
Nakar, Quezon

9
16-18 May 2017
General Nakar, Quezon

TTD

M&E Levelling-Off and Planning Workshop 37
15-16 May 2017 
ERDB Auditorium
College, Laguna

PMISU

Training to Introduce Potential Agroforestry 
Technologies for the Kapit-Bisig Organization in 
Barangay Sta. Catalina, Atimonan, Quezon

8
15-16,May 2017
Barangay Sta. Catalina, 
Atimonan, Quezon

LAUFTeRC

Training on Mangrove Production, Plantation 
Establishment and Management Through Cluster 
Planting

40
10-11 May 2017
Barangay Tindog, 
Medellin, Cebu City

BCWERC

BCWERC Partner POs Capacitation Training and 
Exposure on Household Solid Waste Management 
Technologies in Support to CEF Ecotourism 
Development and Clonal Nursery Maintenance

37

19-20 April 2017
Camp-7 
Minglanilla,Cebu and 
USJR Basak Campus, 
Cebu City

BCWERC

Training-Workshop on Heath Tree Assessment and 
Tree Surgery Technology for Mount Arayat National 
Park (MANP) Stakeholders

45

18-19 April 2017
PASu Conference 
Room, MANP, San 
Juan Bano, Arayat, 
Pampanga

WWRRC

Levelling-Off Workshop on the Tools and Procedures 
for Baselining of National Greening Program (NGP) 
Planting Sites

60
10-12 April 2017
ERDB Auditorium
College, Laguna

NGP-PQPM

In-House Training Seminar on RA No. 9184 and Its 
2016 Revised IRR

70
30-31 March 2017
ERDB Auditorium
College, Laguna

AFMD

Training on Mangrove Production, Plantation 
Establishment and Management Through Cluster 
Planting

40
10-11 March 2017
Tindog, Medellin Cebu BCWERC

Planning Workshop on the Maintenance and 
Protection Activities of the Established NGP 
Plantation in Fort Ramon Magsaysay Military 
Reservation, Nueva Ecija

    21

6-7 March 2017
ERDB Conference 
Room
College, Laguna

NGP-PQPM

Information, Education and Communication 
Workshop 

19
1-3 March 2017
ERDB Auditorium
College, Laguna

TTD

MEETINGS/FORUM

Year-End Discussion on the National Greening 
Program-Production of Quality Planting Materials 
(NGP-PQPM) with Partner State Universities and 
Colleges

42

28-30 November 2017 
Chateau Royale, 
Batulao, Nasugbu,, 
Batangas

NGP

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC
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Validation of Results Through Focus Group 
Discussion with Stakeholders on the Interphasing 
of Vulnerability Assessment and Carrying Capacity 
Project

20

13 November 2017
Rajah Sikatuna 
Protected Landscape 
(RSPL), Bilar, Bohol

BCWERC

Communication Education and Public Awareness 
(CEPA)

47
10 November  2017
Sumpong, Malaybalay 
City, Bukidnon

FTRRC

2nd Multi-Sectoral Forest Protection Consultation 
Meeting

FTRRC Technical 
Staff

9 November 2017
Malaybalay, Bukidnon

FTRRC

Consultative Meeting on the Historical Background 
in the Creation of Experimental Forest, Protection 
Plan and Draft Memorandum of Agreement (MOA)

33

11 October 2017
My Dungs Restaurant, 
Abarca St., Mangagoy,   
Bislig City

FTRRC

Conducted Regional Technology Forum on Invasive 
Alien Species: Its Threats to ENR, Food and National 
Security on

40
27 September 2017
Lake Sebu, South 
Cotabato

MDARRC

1st Discussion on the National Greening Program 
Production of Quality Planting Materials (NGP-PQPM) 
with Partner State Universities and Colleges (SUCs)

50
29-31 August  2017 
Metro  Manila

NGP

Integrity, Transparency and Accountability in Public 
Service cum Earth Warriors Team Effectiveness 
Program and Value Orientation

AFMD

•  MDARRC 26
1-4 August 2017
itz Hotel, Davao City

•  LAUFTeRC 45
19-20 April 2017
LAUFTeRC Office
Legaspi City

•  ERDB Main Office
All ERDB- 
Personnel

21-22 February 2017
ERDB Auditorium
College, Laguna

National Consultative Meeting for the Management 
of Clonal Nurseries and Established Seed Sources

ERDB Technical 
Personnel

14-16 June 2017
Bayview Park Hotel, 
Manila

ERDB-NGP-
PQPM OpCen

M & E Levelling-Off and Planning Workshop 30
15-16 May 2017
ERDB Auditorium, Los 
Baños, Laguna

ERDB-PMISU

Environment Partners' Meeting 7
27 April 2017 
Bell House, Camp John 
Hay, Baguio City

WWRRC

Forum on Recommended Pollution-Absorbent 
Palnt Species for Vertical/Urban Greening and other 
Technologies

55
20 April 2017
Conference Hall, Brgy. 
NBBS, Navotas

UTHRC

In-House Training on RA 9184 and its 2016 Revised 
IRR

72
30-31 March 2017
ERDB Auditorium
College, Laguna

ERDB

1st ELTAG Quarterly Meeting Cum Appreciation/
Educational Tour

39
16 March 2017
Quezon City

UTHRC

Meeting on the Rehabilitation Project in Fort Ramon 
Magsaysay Military Reservation (FRMMR) in support 
to NGP

40
22 February 2017
Palayan City, Nueva 
Ecija

NGP-OpCen

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC
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Writeshop on Environment and Natural Resources 
(ENR) Technology Characterization

15
15-17 February 2017
ERDB Conference 
Room College, Laguna

TTD

Training Cum Writeshop on the Preparation of 
Articles for 2017 Issue of Canopy International

38
9-10 February 2017
ERDB Auditorium
College, Laguna

TTD & NGP-
PQPM

Consultation Workshop on Seed Production Area 
(SPA) Meeting

35
31 January 2017
Baguio City

WWRRC

Training on Ecosystem Accounting an It’s Link with 
SEEA 2012 Central Framework and SNA

27
19-20 January 2017
ERDB Auditorium
College, Laguna.

World Bank

Training and Consultation Workshop on Basic 
Valuation Techniques 

36
10-13 January  2017 
Tagaytay Haven
Tagaytay City

FERD

Consultative Meeting on Presentation of Research 
Inventory Results and Drafting of Research Agenda 
for Snake Island, National Coastal and Marine Center 
For Research (NCMCR)

8

10-13 January 2017
Hotel Centro
Puerto Princesa, 
Palawan

CZFERD

SEMINARS/SYMPOSIA

Learning Event on Personal Effectiveness and 
Professionalism in the Workplace for BCWERC Staff

18
12-14  December  2017
Cebu City

BCWERC

Reorientation Seminar on Code of Conduct 
and Ethical Standards in the Public Service and 
Expanded Senior Citizens Act of 2010

All ERDB 
Employees 

7 December  2017
ERDB Auditorium
College, Laguna

AFMD-HRD

Contract of Service Orientation Seminar
All ERDB 

Contractual 
Personnel

11 August 2017
ERDB Auditorium
College, Laguna

AFMD-HRD

National Disaster Resiliency Month Earthquake and 
Disaster Preparedness Learning Event

•  BCWERC
•  ERDB Main Office
•  WWRRC
•  UTHRC
•  MDARRC

All Employees

28 July 2017
25 July 2017
17 July 2017
17 July 2017
24 June 2017

AFMD-HRD

Learning Event on Personality Development and 
Public Speaking for ERDB Regular Employees (SG-11 
to 24)

86
20 July 2017
ERDB Auditorium

AFMD

Learning Event for Effective Workplace 
Communication and Team Enhancement Activity

All Employees
7-8 July 2017
Chateau Royale, 
Batangas

AFMD

National Consultative Meeting for the Management 
of Clonal Nurseries and Established Seed Sources

NGP Staff
June 15-16, 2017
Bayview Park Hotel
Roxas Blvd., Manila

NGP-PQPM

Orientation/Re-orientation Seminar on PAG-IBIG 
Benefits

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC
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•  BCWERC All Personnel
30-31 May 2017
Cebu City

AFMD

•  LAUFTeRC All Personnel
17-19 April 2017
Legaspi City

•  UTHRC All Personnel
24 March 2017
UTHRC Office, Quezon 
City

•  WWRRC All Personnel
3 March 2017
Loakan, Baguio

•  Main Office
All Permanent 

Personnel

6 February 2017
ERDB Auditorium
College, Laguna

Seminar on Scientific Publishing for Sylvatrop 
Journal

Selected 
Research Center 

Staff

12 October 2017, 
Butuan City; 7 
September 2017, 
Quezon City 10 August 
2017, Davao City; 6 July 
2017, Legazpi City; 8 
June 2017, Cebu City; 
May 2017, Baguio City

TTD

In-House Training on the Government  Procurement 
Reform

Selected AFMD 
Staff

30-31 March 2017
ERDB Auditorium
College, Laguna

ERDB

Learning Session on the Magna Carta of Women
68

13 March 2017
ERDB Auditorium
College, Laguna

GADFPS

CONFERENCES

1st ERDB Management Conference 
41

14-17 March 2017
Estrella Mendoza Laiya 
Batangas

PMISU

2nd ERDB Management Conference
43

17-18 August 2017
Taal Vista Hotel
Tagaytay City

PMISU

3rd ERDB Management Conference
45

17-18 October 2017
Richmonde Hotel, Iloilo 
City

PMISU

4th ERDB Management Conference 
42

18-21 December 2017
Summit Ridge Hotel
Tagaytay City

PMISU

Title of Training/ Workshop/Conferences/ 
Seminar and Meetings

No. of 
Participants

Date and Venue
Responsible 
Division/RC
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Title of Conferences No. of Participants Date and Venue Responsible Division/RC

ASEAN Forum on Urban 
Resilience to Climate 
Change and Disaster Risk 
Reduction Management 
Strategies

More than 150  
(Representatives from 
Indonesia, Lao PDR, 
Malaysia, Myanmar, 
Thailand, Vietnam, Brunei 
Darussalam, Philippines 
Japan, India, and 
Bangladesh)

4-8 December 2017
Plaza Del Norte Hotal 
and Convention Center,  
Laoag City, Ilocos Norte

UERD

2nd ASEAN Congress on 
Mangrove Research and 
Development: Sustainable 
Management of Mangroves 
in the Course of Climate 
Change

84 Selected ERDB Staff and 
more than 150 delegates 
from ASEAN Countries

4-8 September 2017
Conrad Hotel Manila

CZFERD

R & D Congress on 
Sustainable Urbanization 
in the course of ASEAN 
Economic Integration

71 Selected ERDB Staff and 
more than 150 delegated 
from ASEAN Countries

26-30 June 2017
Sofitel Philippine Plaza, 
Metro Manila, Philippines

UERD

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor

TRAINING/WORKSHOP

Green Climate Fund 
Accreditation Training cum 
workshop

C.I. Villamor

4 December 2017
Sulo Riviera Hotel Quezon 
City

GFC

Consultation and 
Orientation Workshop on 
the Setting-up of Science-
based Real-time Watershed 
Monitoring Instruments

R.S. Tubal &  H.S. Baldo
27-29 November 2017 
DENR Diliman
Quezon City

DENR

Risked-Based Quality 
management System  
(QMS) Planning Workshop

S.A. Pasicolan
12-15 September 2017
Icon hotel, Diliman Quezon 
City

DENR QMS

Training-Workshop on How 
to Get Key Decision Makers 
to Say Yes to your Project 
Ideas: Training Course for 
Project Implementers

Selected ERDB Staff
05-07 September 2017
DPITC, Los Baños, Laguna

DOST-PCAARRD

Training course on 
ISO 9001:2015 QMS 
Requirements and 
Documentations

S. A. Pasicolan
09-11 August 2017
DENR Compound Diliman, 
Quezon City

DENR QMS

ANNEX 5a.  Local Technical Fora, Workshop, Training, Symposia, and Conferences for  CY2017
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Workshop on Sustainable 
Small and Medium-Scale 
Bamboo Enterprises for the 
Green Economy

S.L. Egalla
24-28 July 2017
C.B. Perex Room, PCAARD, 
Los Baños, Laguna

PCARRD

Training cum Writeshop for 
the Preparation of Project 
Proposals for Local and 
Foreign Funding

Selected ERDB Staff,  
DENR Personnel from 
Different Regions and 
Bureaus

11-13 July  2017 Hacienda 
Gracia, Lubao, Pampanga

DENR-FASPS

Assessor’s Training on 
Assessment of Organic 
Certifying Bodies

D.R. Africa
20-22 June 2017
Elliptical Road
Diliman, Quezon City

Ecosystem-based 
Adaptation (EbA) Training 
of Trainers

EbA Community of 
Practice

17-25 April 2017
Meranti Hotel
Quezon City

DENR, GIZ

1st Philippine Association 
for Government Budget 
Administration (PAGBA), 
Inc.  with the theme 
“Building a high-trust 
Ssociety thru strong PFM 
leading to shared growth”

BEV. Remo
G.S. Padallan
MG. C. Coronado

05-08 April 2017
Crown Legacy Hotel, 
Baguio City

PAGBA, Inc.

Training on SEEA 
Experimental Ecosystem 
Accounting

J.M. de Castro
03-07 April 201
Ace Hotel and Suites, Pasig 
City

Philippine Statistics  
Authority

RADAR Classification 
Workshop

Selected ERDB Staff, DENR 
attached agencies

27-31 March 2017
NAMRIA Taguig City

DENR, NAMRIA, PhilWaves, 
World Bank, SarVision

Forest Management 
and Conservation 
for Building Climate-
Resilient Ecosystems 
and Communities (Luzon 
Cluster)

Selected ERDB Staff, DENR 
Regional Field staff (Luzon 
Cluster), DENR Bureaus 
and other Attached 
agencies

21-24 March 2017 Cocoon 
Boutique Hotel, Quezon 
City

DENR

Assessment and Planning 
Workshop on DENR Youth 
Program for CY 2016-2017

28 (DENR Youth 
Coordinators and Regional 
Desk Officers)

07-09 March 20
Timberland Sports and 
Nature Park
San Mateo, Rizal

DENR- Strategic 
Communications Initiative 

Service (DENR-SCIS)

Training-Workshop on 
Writing and Presenting 
Research Proposals 
Towards Building Science 
Culture in National Capital 
Region

J.M. deCastro
R.A. Olan

16-17 February 2017
Hotel Jen, Pasay City

NAST

Workshop on Baselining/
Profiling and Prioritization 
of Species for the 
Development of R & D 
Roadmap of Genetic 
Resources for Wealth 
Creation

S.A. Pasicolan, F.E. Siapno 
FJ.T. Menguito,

16-17 February 2017
Piña Colina, Tagaytay City, 
Cavite

DENR-FASPO

Training on Mangrove 
Management

A.S. Gestiada
31 Jan-2 Feb 2017
Subic Bay, Zambales

1st Subic Bay World 
Wetland Day Celebration

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor

ANNEX 5a... Continued



1572017 ERDB Annual Report

Workshop on the Closing 
of the FY 2016 Books of 
Accounts

E.M. Cuison, D.A. 
Sabiniano K.G. Castro, BE. 
V. Remo

09-13 January 2017 
Development Academy of 
the Philippines Tagaytay 
City

COA

MEETINGS/FORAM

Presentation of Progress 
Report and Meeting on 
Wealth Creation from the 
Philippines Biodiversity 
Resources

C.I. Villamor
18 December 2017
Sikatuna Village
Quezon City

Final Meeting for the Green 
Climate Fund

C.I. Villamor,   JIM. T. Padin
15 December 2017
DENR, Quezon City

GCF

Training on Translating 
Research Results into 
Quality Journal Article

L.P. Simeon

06-08 December  2017 
Cooperative Beach Resort 
and Training Center, 
Sanchez Mira, Cagayan

ILAARRDEC

3rd Regional Techno-
Transfer Group and 
Knowledge Group Meeting

L.P. Simeon
06-08 December 2017 
Batac Satellite Office, Ilocos 
Norte

ILAARRDEC

2nd Meeting of the 
Inter-Agency Technical 
Working Group on the 
implementation of the 
Philippine Biodiversity 
Strategy and Action Plan 
2-15-2028 Thematic Area 
on Inland Wetlands

C.I. Villlamor
1 December 2017
DENR, Quezon City

DENR

Technical Working 
Group (TWG) Meeting 
for the Updating of 
Regional Research and 
Development Agenda 
2016-2022

R.B. Callitong
01 December 2017
Calba Room, Carig Sur, 
Tuguegarao City

NEDA Region 2

2nd Meeting of the Inter-
Agency Technical  
Working Group on the 
Implementation of the Phi. 
Biodiversity Strategy and 
Action Plan 2015-2018 
Thematic Area on Inland 
Wetlands back to back with 
consultation-workshop 
on the Preparation of the 
Phil. National Report on 
the Implementation of the 
RAMSAR Convention

S.A. Pasicolan 01 December 2017 BMB

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor

ANNEX 5a... Continued



158 2017 ERDB Annual Report

CAR-Agriculture and 
Fisheries Extension 
Network (CAR-AFEN) 2nd 
Semester 2017 Meeting

D.A. Estigoy
15-16 November 2017  ATI 
Compound, La Trinidad, 
Benguet

ATI-CAR

Orientation on the “Be 
Riceponsible Advocacy 
Campaign Rights in the 
Digital Age

J.F. Bañega, L. Capule
M. Vargas, F. Alba
M. Pabatang

7 November 2017
DENR Social Hall
Diliman, Quezon City

DENR

Watershed and 
Environmental 
Management Sectoral 
Committee Meeting

H.A. Maddumba

19 October 2017
DENR-CAR Conference 
Hall, Gibraltar Road, Baguio 
City

NEDA-CAR

Meeting re: HB no. 527 
"An Act Establishing the 
National Coastal Greenbelt 
Program, Providing Funds 
Therefore, and for Other 
Purposes"

JIM.T. Padin 
3 October 2017
House of Representatives, 
Q.C.

DENR

Blue Carbon Meeting
C.I. Villamor & M.Q. 
Moreno

19  September 2017
Ninoy Aquino parks and 
Wildlife, Quezon City

DENR

3rd Quarter Regional 
Technical Working Group 
Meeting

H.A. Maddumba
11 September  2017  
DENR-ERDB-WWRRC, 
Loakan Rd., Baguio City

CIERDEC-CAR

Regional Research and 
Development Coordinating 
Committee Meeting

L.P. Simeon

29 August 2017  
Conference Room, Admin 
Building, MMSU, Batac 
City, Ilocos Norte 

ILAARRDEC 

Second Cluster Meeting 
of the Manila Bay 
Rehabilitation project

J.M.T. Padin
2-4 August 2017Clear 
Water Country Club 
Pampanga

Stakeholders’ meeting on 
Policy Recommendations

J.M.T. Padin
31 July-1 August 2017
Melchor Hall, UP Diliman, 
Quezon City

Meeting between DENR 
and the State of Oceanic 
Administration (SOA) of 
China

J.M.T. Padin
27 July 2017
DENR Central Office
Diliman, Quezon City

39th Annual Scientific 
Meeting (NAST)

C.G. Taguiam
12-13 July 2017
Metro Manila

NAST

Roundtable Discussion 
on the Proposed 
“Strengthening the 
Resilience of the Most 
Vulnerable Coastal 
Communities to Climate 
Change in the Philippines 
Eastern Seaboard” 

C.I. Villamor

13 July 2017
Field Operations 
Conference Room
DENR Main Building, 
Quezon City

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor
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Dissemination Forum 
on CAR Asset Accounts 
for Land and Asset 
Accounts for Timber 
Resources:1999-2015

M.S. Odsey; MJ.M. 
Valenzuela & S.L. Egalla

29 June 2017
Citylight Hotel, General 
Luna, Baguio City

PSA-CAR

Transformational 
Leadership for HR

M.C. Arcillas, B.E. Beltran
20-23 June 2017
Seqouia Hotel
Quezon City

Regional Tech-Transfer 
Group (RTTG) and 
Knowledge Management 
Group Special Meeting

L.P. Simeon
15 June 2017
MMSU, City of Batac 

ILAARRDEC

Earth Day Celebration with 
theme, “Environmental and 
Climate Literacy”

15 Selected ERDB Staff
22 April 2017
La Mesa Eco Park
Quezon City

DENR

Meeting on Valuation 
Program

Selected ERDB Staff and 
DENR Representatives

09 March 2017
DENR Central Office
Diliman, Quezon City

DENR-FASPO

1st National Presidential 
Meeting of Employees 
Association

W.P. Hintural, L.L. Pintor
09 March 2017
Calubcub, San Juan, 
Batangas

DENR

Meeting for the Substantial 
Preparations for the 12th 
CMS COP to be hosted by 
the Phil.

S.A. Pasicolan

20 February 2017
Brentwood Suites
R. Garcia Sr. St., Diliman 
Quezon City

DENR

National R & D Agenda on 
AANR

S.A. Pasicolan
15 February 2017
Manila Hotel, Metro Manila

DENR

27th FORIS Project 
Technical Working Group 
Meeting

C.I. Villamor
07 February 2017 
Icon Hotel, North EDSA

EIA review pool for the 
EIARC of the proposed 
Davao coastline and port 
development project

M.Q. Moreno
02 February 2017
EMB building
DENR, Quezon City

DENR

Roundtable Discussion 
on Ecosystems-based 
Adaptation in Sustainable 
Integrated Area 
Development Program 
for the Laguna Lake 
Watershed

D.R.A. Africa
25 January 2017 Riverview 
Resort, Parian, Calamba 
City

Meeting on WAVES Activity 
Update and Presentation/ 
Review of Policy Briefs

M.Q. Moreno

24 January 2017
DENR Compound Visayas 
Avenue Diliman, Quezon 
City

Regional Launching of 
ASEAN Socio Cultural 
Community (ASCC) Phil.

S.A. Pasicolan, J.M. 
deCastro

24 January 2017
Marque Mall, Angeles, 
Pampanga

DENR

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor

ANNEX 5a... Continued
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SEMINARS/SYMPOSiA

Seminar on R&D Project 
Formulation and Proposal 
Writing

A.B. Domingo

28-30 November 2017 
Conference Hall, CLSU, 
Science City  of Munoz, 
Nueva Ecija

CLAARRDEC

Seminar / Workshop on 
Greenhouse Gas Inventory, 
Ecosystem-based 
Approach and Climate 
Change

DENR-EMB R4B, 
Government Agencies, 
LGUs, Private Sector

04 December 2017
Bayview Hotel, Manila

DENR

2017 National 
Biotechnology Week 
(NBW) Celebration

109 ERDB Selected Staff
20-24 November 2017
Fisher Mall, Quezon City

DA

Symposium-Workshop 
on Developing Science 
and Technology (S&T) 
Innovation Hubs and 
Clusters in Visayas

D.P. Favila, JA.P. 
Horvidalla, MJ. G. Blanca,
I. T. Azucena

05-06 October 2017 
Diversion 21 Hotel, 
Manduriao, Iloilo City

NAST & DOST- Region VI

Orientation on S&T Action 
Frontline for Emergencies 
and Hazards (SAFE) 
and Workshop on the 
Development of the SAFE 
Roadmap

D.P. Favila
09-11 August 2017  
Regatta Hotel, Iloilo City

DOST-PCAARRD

26th Philippine Biodiversity 
Symposium

S. A. Pasicolan, M.Q. 
Moreno & J.B.M Zuñiga

18-22 July 2017
Ateneo de Manila 
University Campus 
Katipunan Avenue, Q.C.

Biodiversity Conservation 
Society of the Philippines

National Symposium/
Workshop on Philippine 
Native Plants

ERDB Reps.
5-6 July 2017
Brentwood Hotel, Q.C.

DENR-BMB

Seminar Workshops on 
Research Upgrading and 
Performance Evaluation 

JIM T. Padin, ML.DC. 
Reyes, L.L. Pintor

25-28 April 2017
Lucena City, Quezon

NAST

Symposium-Seminar on 
Improving the Quality 
of Life and Sustaining 
Environment

UPLB Alumni of ERDB 
Personnel and Staff

20 April 2017 
UPLB-CFNR Auditorium
College, Laguna

UPLB-CFNR Alumni 
Association

2017 World Water Day 
Celebration: “Water Craze: 
Kilos-Kilos Para sa Tubig”

11 Selected ERDB 
Personnel

18 March 2017
Quezon Memorial Circle, 
Quezon City

DENR

Debunking the Reasons for 
Not Planting Native Trees

ERDB Selected Staff
28 February 2017
SEARCA Auditorium
College, Laguna

UPLB-CFNR/ SEARCA

Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor
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Title of Training, 
Workshop, Seminar, 

Conference and Meetings
Persons Involved Date and Venue Sponsor

Title of Training, 
Workshop, Seminar, 

Conference and Meetings 
Persons Involved Date and Venue Sponsor

Resource Efficient Cities-
Impact Assessment and 
Policy Paradigm for Eco-
innovation

R.A. Olan
13-15 November  2017
Siem Reap, Cambodia

UNITAR CIFAL

12th  Session of the 
Convention on the 
Conservation of Migratory 
Species of Wild Animal 

S.A. Pasicolan
22-29 October 2017  PICC 
and Sofitel, Manila

BMB

Asian Raptor Research 
and Conservation Network 
(ARRCN) International 
Research Symposium 

JA.P. Horvidalla
18-21 October 2017 
Ateneo de Davao 
University, Davao City

Philippine Eagle 
Foundation

Training on Cultural 
Tourism for Sustainable 
Urban Development

V.M.  Mercado
10-13 May 2017 
Jeju-do, Republic of Korea          

UNITAR - CIFAL, Jeju

Sustainable Tourism 
Management for Coastal 
Destination in the Asia-
Pacific Region

B.M. Zuñiga
20-22 June 2017
Jeju-do, Republic of South 
Korea

UNITAR - CIFAL, Jeju

ANNEX 5a... Continued

CONFERENCES

16th Annual Career 
Executive Service (CES) 
Conference 

O.C. Dominguez, L.U. 
Mercado, M.S. Odsey

21-23 November 2017
L’ Fisher Hotel, Lacson St,, 
Bacolod City

DENR

69th Society of Filipino 
Foresters, Inc. National 
Conference

Selected ERDB Staff
19-21 October 2017
SMX Convention Center
Lanang, Davao City

SFFI

Climate Change Resilience 
and Green Growth in 
Mindanao:  Road Map to 
Sustainable and Inclusive 
Economic Development

S.A. Pasicolan
08-11 May 2017                     
Grand Regal Hotel, Davao 
City

ADB & SEARCA

1st Philippine Association 
for Government Budget 
Administration (PAGBA), 
Inc. 

BE.V. Remo, G.S. Padalian
MG.C. Coronado

5-8 April 2017
Crown Legacy Hotel
Baguio City

PAGBA, Inc.

NRCP Annual Scientific 
Conference and 85th 
general Membership 
Assembly

C.G. Taguiam
22 March 2017
PICC, Roxas Blvd. Pasay 
City

NRCP

Membership Conference of 
Electronic Financial User’s 
Circle

E.  Bobiles, M. Sanchez
7-10 March 2017
Legaspi City

AFMD-HRD

ANNEX 5b. International Technical Fora, Workshop, Training, Symposia, and Conferences for  CY2017
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Nature and scope of 
technical assistance (TA)

Persons In-charge Recipient of TA Date and venue

Conducted  “Serbisyo Para 
Kay Juana: A Free Thesis 
Advice” and lecture series

M.Q. Landicho
GADFS

Laguna State Polytechnic 
University

14 November 2017
LSPU Siniloan Campus
L. de Leon St. Brgy. 
Acevida, Siniloan, Laguna

Acted as resource person 
on seminar “Alternative 
Livelihood for the 
Conversion of Solid Waste 
to Income-generating 
Projects on Charcoal 
Briquetting and Other 
Related Projects for LGUs 
of the Province of Cavite”

LESD Staff LGU Cavite
7 November 2017
Tagaytay City, Cavite

Conducted CBT hands-on 
Training

E.R. Marcelino, 
I. A. Legaspi &
MS.P. Samson
UTHRC

LGU Malabon, Muntinlupa & 
Valenzuela

20 October 2017 &
12 December 2017
Brgy. Bagumbuhay Project 
4, Q.C.

Identification of herbarium 
specimen

H.J.E. Apolinario
LESD

Camarines Norte College of Arts 
and Business, Inc. (CNCABI)

September 2017

Preparation of Action Plan 
re replication of vertical 
planting project

E.R. Marcelino &
I. A. Legaspi
UTHRC

Brgy, NBBS, City Agriculture Office 
of Navotas City

30 August 2017

Annex 6. Technical assistance provided to clientele outside DENR (CY 2017)

Production and Utilization 
of Products and Services 
of Urban Green Village 
in Cagayan de Oro, 
Philippines:  Model 
Procedure, Technologies 
and Impacts

W.P.  Hintural
13-16 June 2017           Jeju, 
South Korea

UNITAR - CIFAL, Jeju

International Conference 
on Integrated Natural 
Resources and 
Environment Management 
(INREM 2017)

L.L. Pintor, V.M. Mercado,
K.P. Orpia, K.R. M. Fortus,
E.L. Barbosa, CJ. B. 
Jimenez, FJ. T. Menguito,
KP. M. Olaya, J.B. Velasco,
A.D. Dela Rosa

21-22 February 2017
Hotel Jen Manila
Pasay City

INREM-UPLB

Title of Training, 
Workshop, Seminar, 

Conference and Meetings 
Persons Involved Date and Venue Sponsor
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Provided inputs on 
logframe toward the 
elimination of mercury 
in the ASGM sector 
from miners to refiners 
spearheaded by 
BANToxics

N.A. Alba
UTHRC

GEF, UN Environment and UNIDO 
for both Philippines and Mongolia

11 & 30 August 2017,
18-19 September 2017
DENR Central Office
Visayas Ave., Q.C. &
Casa Biñan, Bagac, Bataan

Thesis advice and 
guidance re: species 
identification and 
architectural structures and 
facilities of the laboratory

H.J.E. Apolinario
LESD

Students from:
• University of Perpetual Help 

System (DALTA)
• De La Salle Health Science 

Institute (1)
• Southern Luzon Polytechnic 

University (3)
• Laguna State Polytechnic  

University (3)
• University of Sto. Tomas (5)

4 August 2017

21 March 2017

24 February 2017

27 January 2017

14 August 20173 14 June 
2017 & January 2017

Preparation of idle lands 
location as potential 
sites for Climate Smart 
Agriculture Project

R. Payuan &
A. Lansigan
UERD

LBCC (Los Baños Climate Change 
Council)

13 July 2017 
Municipal Hall
Los Baños, Laguna

Delivered lectures on 
environmental protection 
w/ the theme: “Nurture 
Nature for Our Future” 
in line with the 41st 
anniversary celebration 
of the Park and Probation 
Administration –NCR

T. S. Salanguit
UTHRC

Manila Parolees and DOJ 
Employees

11 July 2017

Preparation of Action 
Plan re  establishment of  
Vertical Planting project

E. Marcelino &
S. Samson
UTHRC

• SLTC, San Juan 
• LGU,, Valenzuela City
•       Department of Public 

Services, Manila City

11 July 2017
6 July  2017
5 July 2017

Species identification  
(Dodonea sp,) collected 
inside the mining site

H.J.E. Apolinario
LESD

Research assistant from UPLB-
CFNR

June 2017
ERDB Botany Laboratory

Photo documentation of 
the result of the experiment 
for the B.S. Thesis

MT..A. Delos Reyes 
& J.F. Cortiguerra
LESD

Mr. John David Pilapil from UPLB-
CFNR

June 2017
ERDB Tissue Culture 
Laboratory

On-job-training on basic 
principles and processes of 
tissue culture

MT..A. Delos Reyes 
& J.F. Cortiguerra
LESD

Mary Grace Yu & Ms. Aina 
Angelika L. Gregas
(Laguna State Polytechnic 
College)

June 2017
ERDB Tissue Culture 
Laboratory

Nature and scope of 
technical assistance (TA)

Persons In-charge Recipient of TA Date and venue

Annex 6... Continued
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Provision of 20 seed 
samples of different forest 
tree species

N.A.. Molina
LESD

Dr. Rosinto Ian Lumbres of 
Benguet State University (BSU), 
Baguio City

June 2017
ERDB Seed Laboratory

Bamboo Propagation WWRRC
Dr. Calimlim of Sablan, Benguet 
and the family of Congressman Go

June 2017
Sablan, Benguet

Rehabilitation of 
Ecologically-friendly 
livelihood strategies

WWRRC Philex Mining
June 2017
Pacdal, Baguio City

Request to secure raw 
data on water discharge 
of Saug Watershed  for 
the dissertation on water 
balance monitoring 

MDARRC
UPLB-College of Forestry and 
Natural Resources

June 2017
Baguio City

Identification of 
species suitable for the 
rehabilitation of the eroded 
area in the abandoned 
mining site

WWRRC Shontoug Foundation
June 2017
Lubo, Kibungan, Benguet

Hands-on demonstration of 
ERDB Charcoal Briquetting 
Technology equipment

V.O. Austria,          
KP.M. Olaya, &    
D.C. Garcia

LGU and POs of Agusan del Sur
31 May 2017
CBT Facility, LBES, College, 
Laguna

Provision of information 
on Mangrove and planting 
activities

BCWERC

Southeast Asian
Fisheries Development
Centers-Aquaculture
Department and 
Researchers from Japan

30 May 2017

Rehabilitation of Eroded 
Roadside and Fill Slopes 
Using Two Seeding 
Methods of Sunflower 
Seeds

WWRRC HEDCOR SN ABOITIZ 
24-26  May 2017
Sabangan, 
Mountain Province

Provision of technical 
information on Mangrove

BCWERC
Graduate Student of the West 
Visayas State University

3 May 2017

Project consultation re: 
herbarium species

H.J.E. Apolinario
LESD UPLB

18 April 2017
ERDB Botany Laboratory

Acted as Resource Speaker 
in the Lecture on Bamboo 
Propagation and Training 
on Charcoal Briquetting 
Technology

D.C. Garcia & 
F.D.. Oliva
LESD

Private individuals,
Different women organizations

10 March  2017
Las Piñas City

Nature and scope of 
technical assistance (TA)

Persons In-charge Recipient of TA Date and venue

Annex 6... Continued
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Provision of advice and 
guidance to the students 
on research study on  
Green Technology: 
Economic Gains and 
Losses on Selected 
Businesses in the 
Provinces of Bulacan and 
Pampanga

THRC
John Cyrill G. Leoncio,, Stacylynne 
D.C. Dizon & Erwin Jay C. Pastor of 
Bulacan State University

9 March 2017

Acted as Resource Speaker 
in the Lecture on Bamboo 
Propagation

D.C. Garcia &
F.D.. Oliva
LESD

POs, LGU & NGOs

2-4 March 2017 Camiguin, 
Bohol

28 Feb – 1 Mar 2017 
Cagayan de Oro, Misamis 
Oriental 

22-25 February 2017 
San Jose,  Occidental 
Mindoro

7-10 February 2017 
Legazpi City, Albay

Provision of practicum site 
(ERDB Bambusetum) and 
technical know-how to  the 
laboratory class of UPLB-
CFNR   

LESD UPLB-CFNR  students

2-3 March 2017
2-3 March 2017
LBES, Jamboree Site, 
College, Laguna

Laboratory visit regarding 
Forestry Olympiad Review

M.T. A. Delos Reyes
LESD

David Rodolfo, Lynne Ramirez, & 
Jennica Salvador of Apayao State 
College

17 February 2017
ERDB Forest Molecular 
Laboratory

Laboratory visit regarding 
Forestry Olympiad Review

MT. A. Delos Reyes
LESD

Judel Agyaro of Kalinga State 
University;
Melissa Sunganob, KeeJay 
Celeste, & Belinda Leonida of 
Western Visayas State University

16  February 2017
ERDB Forest Molecular 
Laboratory

Technical Assistance to 
Laguna Farmer on species  
(Aquilaria) identification for 
Laguna Plantation

FJ. T.  Menguito 
LESD

Laguna Farmers
06 February 2017
Sta. Cruz, Laguna

Species identification of 
bamboo

H.J.E. Apolinario
LESD

Staff of the National Commission 
on Indigenous People

1 February  2017
ERDB Botany Laboratory

Laboratory visit concerning 
chemical inspection and 
energy conservation

MT.A. Delos Reyes
LESD

Graduate students intern from 
Copenhagen Business Academy 
of Hillerod, North Zeland, 
Copenhagen, Denmark

1 February  2017 
ERDB Forest Molecular 
Laboratory

Nature and scope of 
technical assistance (TA)

Persons In-charge Recipient of TA Date and venue

Annex 6... Continued
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 Annex 7. Linkages, collaborations and networks of ERDB for CY 2017

DENR Offices/Units

Biodiversity Management Bureau
DENR FASPO 
United Nations Development Programme-Global Environmental Finance (UNDP-GEF)
DENR GAD Focal Point System

Other Government Agencies (OGAs)

Department of Science and Technology (DOST)
Department of Agriculture (DA)
Forest Products Research and Development Institute (FPRDI-DOST)
Philippine Council for Agriculture, Aquatic and Natural Resources Research and Development of the Department of 
Science and Technology (DOST-PCAARRD)
Pasig River Rehabilitation Commission (PRRC)
Department of Foreign Affairs (DFA)
Philippine Commission on Women (PCW)
Bureau of Fisheries and Aquatic Resources-4A

Local Government Units 

LGU-Magdalena, Laguna
LGU-Municipality of Los Baños

People’s Organization

Samahan ng May Kapansanan (SAMAKAT) 
Cebu Garden Club

Technical Panellist on 
Assessment of PCIEERD 
completed projects

M.Q. Moreno
CZFERD PCIEERD

20 January 2017
Science Community 
Complex, DOST Cpd.
Bicutan, Taguig City

Thesis guidance on the 
layout and equipment 
of the Tissue Culture 
Laboratory

MT. A. Delos Reyes 
& J.F. Cortiguerra
LESD

Mr. Erik Pinaroc
(University of Sto.Thomas)

3 January 2017
ERDB Tissue Culture 
Laboratory

Preparation of Tagum City 
Environment Code

MDARRC
Sangguniang Panglungsod, 
Tagum City 

Tagum City 

Nature and scope of 
technical assistance (TA)

Persons In-charge Recipient of TA Date and venue

Annex 6... Continued
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Title of Technical Paper Resource person Date and venue

Ecological Assessment of Urban 
Parks in Urbanized Areas

W.P. Hintural
14 December 2017 
CPO Municipal Office

Resiliency of Urban Settlers to 
Sinkholes in Baguio City

J,M. de Castro, G.H.Rueda, A.A. 
Lansigan, N.S.Leviste, & AL. Lapie

4-8 December 2017
Plaza del Norte Convention Hall, 
Laoag City

Predicting the Impacts of Climate 
Change: Landslide and Flood 
Susceptibility Assessment in 
Calamba City, Laguna

J.M. de Castro
04-08  December 2017
Plaza del Norte Convention Hall, 
Laoag City

Seed Health Testing M.V. Pacho
22 November 2017 
Country Paper Inn Bislig City

Serbisyo Para kay Juana:  Free 
Thesis Advice and Career Orientation 
Service

S. A. Pasicolan
14 November 2017
LSPU Campus
Siniloan, Laguna

Capability Enhancement of 
Mine Rehabilitation Personnel 
on Biodiversity Monitoring and 
Management

ML.Q. Moreno &
MA. C. Bucay

2-6 October 2017
Crown Regency Hotel
Baguio City

Mangrove and Beach Forest 
Rehabilitation Project in the 
Philippines

C.I. Villamor
4-8 September 2017
2nd ASEAN Mangrove Congress
Conrad Hotel, Manila

Oral Presentation on Assessment of 
Biodiversity in a Genetic Resource 
Area: The Case of Pagbilao 
Mangrove Experimental Forest

ML.Q. Moreno
4-8 September 2017
2nd ASEAN Mangrove Congress
Conrad Hotel, Manila

Annex 8.  ERDB Monthly Technical Seminar Series CY 2017

Academe

University of the Philippines Los Baños
Laguna University
Laguna Polytechnic State University

Private Sector/Industries/Companies

Holcim Mining Development Corporation (HMDC)
Apex Mining Corporation, Inc. (AMCI)
Philex Gold Philippines, Inc. (PGPI)

International Organization

Association of South East Asian Nations (ASEAN)
ASEAN Centre for Biodiversity (ACB)
Society for the Conservation of the Philippines Wetlands
Australia Bat and Bird Banding Scheme (ABBS)
Center for Agriculture and Biosciences International (CABI)
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Insect Pests Damage, Diagnosis 
and Management   & Principles 
of Integrated Pest/Disease 
Management

Marcelina V. Pacho
19-20 July  2017  
B. Hotel at Quezon City

Urban Development in Baguio City, 
Philippines

L.L. Pintor
26-30 June  2017                    
Sofitel Hotel, Manila

Assessing Urban Forest Structure 
and Health in Cagayan de Oro City: A 
Scheme in Promoting Ubran Forestry 
for Better Management Practices 
Towards Sustainable Cities

S.A. Pasicolan &  J. Labita
26-30  June 2017
 Sofitel Hotel, Manila

Bioremediation Initiatives in a 
Heavy Metal Contaminated River in 
Cagayan De Oro City, Philippines

M.V. Pacho, M.I. Abris, J.M. de Castro
26-30  June 2017                    
Sofitel Hotel, Manila

Vulnerability Assessment of Puerto 
Galera Bay as Affected by Its 
Biophysical Characteristics and 
Urbanization

F.T. Ociones
26-30  June 2017                    
Sofitel Hotel, Manila

Carbon Storage and Sequestration 
Potential of an Urban Park towards a 
more Sustainable Economic Growth 
in the ASEAN

S.A. Pasicolan & W.P Hintural
26-30  June 2017                    
Sofitel Hotel, Manila

Cultural Tourism Management  for 
Urban Revitalization and Sustainable 
Urban Development:  The Case of 
Baguio City

V.M. Mercado
26-30  June 2017                    
Sofitel Hotel, Manila

Solar and Wind Energy Prospects 
for Sustainable Urbanization and 
Economic Growth in Luzon

R.C. Payuan
26-30  June 2017                    
Sofitel Hotel, Manila

Ecological Assessment of Green 
Parks in Cagayan de Oro and 
Dagupan Ctiy

W.P. Hintural
24-27 May 2017
UP Baguio, Baguio City              

PEZA Coloquium International 
Mother Earth Day

S.A.. Pasicolan
April 20-21, 2017                     
PEZA, Taguig City

Application of GIS to Biological and 
Watershed Research

F.T. Ociones
20 April 2017                         
UPLB College, Laguna

Macropropagation Using Softwood 
Cuttings

E.L. Barbosa
7 March 2017
Conference Hall, Pangasinan State 
University (Sta. Maria Campus)

Governance of the National Irrigation 
Association on Irrigation Water in 
Sta. Cruz River, Watershed, Laguna, 
Philippines

L.L.  Pintor
21-23 February 2017
Hotel Jen, Pasay City

Ecosystems Approach in Biodiversity 
Assessment of Pasig River and its 
Tributaries: Implications for Urban 
Resiliency

C.I. Villamor, JIM. T. Padin, C.C. 
Marquez &  D.R. Africa

Title of Technical Paper Resource person Date and venue
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Title of Technical Paper Resource Person/Speaker Date 

Sap Flow Measurement of Important 
Forest Trees in the Biodiversity 
Monitoring Plot of Saug 

C.S. Sumalinog 27 November 2017 

Ground Water Evaluation in Saug 
Watershed in Davao del Norte and 
Compostela Valley Province

R.C. Maningas 27 November 2017

Screening of Essential Oil Producing 
Species for Plantation Development 
and Essential Oil Production

NJ. O. Espinosa 23 October 2017

Seed Collection and Management 
of Mindanao Tree Seed Center cum 
Production of Quality Seedlings

J.S. Gilbero 23 October 2017

Rod Surface Elevation Table (RSET): 
Installation and Field Data Collection

B.S. Salvatierra 25 September 2017

Using Sentinel Imagery in Modelling 
the Above Biomass of Mangrove 
Forests and their Competing Land 
Uses in Honda Bay, Philippines

JA.A. Castillo 25 September 2017

Biodiversity Profiling and Carrying 
Capacity Determination of 
Balinsasayao Twin Lakes Natural 
Park in Enrique Villanueva, Sibulan, 
Negros Oriental

C.M. Tura 30 August 2017

GIS-Based Resource Inventory, 
Vulnerability Assessment, and 
Impacts of Climate Change on Small 
Islands with Ecotourism Potentials

R.L. Lanuza 30 August 2017

Developments in support to RDE 
Programs of ERDB

F.D. Olica 31 July 2017

Health Assessment and 
Rehabilitation of Selective Defective 
Trees within the ERDB Jurisdiction

C.Q. Marquez 31 July 2017

Pride Campaign for Marine Protected 
Area in Bacacay, Albay

R. M. Macasinag 3 July 2017

The Supply and Value Chain of 
Citronella Grass (Cymbopogon 
nardus (L.) Rendle) in Labo, 
Camarines, Norte

A.N. Balaguer 3 July 2017

Seed Technology Protocol for 
Duguan (Myristica philippinensis 
Lam.)

R.A. Mauricio 29 May 2017

Pilot-Testing Landscape Function 
Analysis (LFA): Carmen Copper 
Corporation Rehabilitation  Project

P.J. Cuadra 29 May 2017

Vulnerability Assessment of 
Manganito Sub-watershed within the 
Upper  Chico River Basin in Bauko, 
Mountain Province

R.S. Tubal 24 April 2017

Annex 8... Continued
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Title of Technical Paper Resource Person/Speaker Date 

Landslide and Fire Vulnerability  
Assessment of Bued River Watershed 
within the Province of Benguet, 
Philippines

H.S. Baldo 24 April 2017

Learnings from  a Workshop on 
Waste Management for Resilent 
Cities

G.H. Rueda 27 March 2017

Governance of the PO in NGP 
Contract Projects  in Benguet and 
Pangasinan

L.L. Pintor 27 March 2017

Assessment of Worker’s Exposure 
to Hazardous  Waste Facility in NCR 
and Nearby Area

N.A. Alba 27 February 2017

Determination of Solid Waste 
Management Schemes in Selected 
Highly Urbanized Resettlement Areas 
in the National Capital Region

C.V. Carpio 27 February 2017

Scientific Knowledge on 
Environment  and Natural Resources

A.M. Santos 30 January 2017

Levelling-up Video Presentation L.E. Asis 30 January 2017

Annex 8... Continued
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