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Founded in 1826, ZSL is an international science, conservation and education charity
(no. 208728), whose mission is to promote and achieve the worldwide conservation
of animals and their habitats. ZSL pursues this mission through three main fields of
activity:
• Conservation - ZSL’s Conservation Programmes department is actively involved in
field conservation in over 50 countries worldwide. ZSL’s wide-ranging conservation
work aims to build capacity and influence policy, to bring direct and sustainable
conservation benefits to wild animals and their habitats, with activities typically
undertaken by forming partnerships with local organisations and government
departments;
• Science - the Institute of Zoology identifies, undertakes and communicates high
quality biological research relevant to the conservation of animals and their habitats;
• Education and inspiration - ZSL presents and interprets outstanding living collections
of animals at ZSL London Zoo and ZSL Whipsnade Zoo. The zoos receive around 1.5
million visitors a year and are supported by some 250 volunteers.
ZSL’s strategic aims are to: undertake and promote relevant high quality zoological and
conservation research to help achieve our conservation objectives and to inform and
influence conservation policy; encourage and motivate all stakeholders to support and
engage in conservation; and to implement and achieve effective and appropriate in situ
and ex situ conservation programmes for priority species and habitats.

Turing Foundation
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The Turing Foundation is a Netherlands-based private charity established in 2006. It
seeks to promote and encourage a sustainable and respectful relationship with nature.
Respect is in the interest of nature itself. Sustainability ensures that the needs of present
generations can be met, without reducing the possibilities of future generations to
fulfill theirs. In trying to achieve these aims, the Turing Foundation limits its scope to
the protection and sustainable management of the nurseries of the sea in developing
countries, the areas in seas and along coasts that have the highest concentration of life
and biodiversity, and sustainable organic agriculture and cattle breeding (in developing
countries in Africa).

Darwin Initiative

The Darwin Initiative is a UK government grants scheme that helps to protect
biodiversity and the natural environment through locally based projects worldwide.
The Initiative funds projects that help countries rich in biodiversity but poor in financial
resources to meet their objectives under one or more of the following biodiversity
conventions: Convention on Biological Diversity (CBD), Convention on International
Trade in Endangered Species of Wild Flora and Fauna (CITES), Nagoya Protocol on
Access and Benefit Sharing, and International Treaty on Plant Genetic Resources for
Food and Agriculture. Projects typically try to address threats to biodiversity such
as over-exploitation, invasive species, habitat degradation and loss, climate change
mitigation and adaptation, and pollution.

Department of Environment and Natural Resources

The Department of Environment and Natural Resources is mandated by the Philippine
government to be the primary agency responsible for the conservation, management,
development, and proper use of the country’s environment and natural resources,
specifically forest and grazing lands, mineral resources, including those in reservation
and watershed areas, and lands of the public domain, as well as the licensing and
regulation of all natural resources as may be provided for by law in order to ensure
equitable sharing of the benefits derived therefrom for the welfare of the present and
future generations of Filipinos.
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FOREWORD
Mangrove rehabilitation in the Philippines has been a
cornerstone conservation activity for ZSL since 2007 when it
was estimated that 50% of the country’s mangrove forests had
been lost. Since then, the dedicated members of our Philippines
team have been working in collaboration with government,
NGOs and communities to improve this startling statistic –
planting mangrove seedlings, returning abandoned fishponds
to mangrove habitat and protecting remaining mangrove forests
– bringing about increased coastal protection, food security and
alternative sources of income.

L

ZSL Mission

But it was in 2013 that our work and the resilience of our
local communities were put to the ultimate test, after two
devastating natural disasters in as many months, when a 7.2
magnitude earthquake followed by super-typhoon Yolanda hit
many of our project sites, devastating homes, coastal areas
and lives. It is a true testament to our staff and communities
in the Philippines that not only is our work continuing, but
is expanding into new areas, thanks to organisations and
communities who want to take the necessary steps to protect
their livelihoods and their future.
It is my hope that this third in our series of manuals will
help secure a sustainable future for mangroves and the
communities that depend on them.
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To achieve and promote the
worldwide conservation of
animals and their habitat

Jonathan E. M. Baillie, PhD
Director of Conservation
Zoological Society of London

FOREWORD

Turing Foundation

Examples of such coastal nurseries are mangrove areas as
they have important concentrations of life and biodiversity.
Mangrove forests are extremely productive ecosystems; they
are home to a wide variety of fish, crab, shrimp, etc. and are an
essential source of food for thousands of coastal communities
around the world. Furthermore, they trap sediments thereby
helping to stabilize the coastline and preventing corals from
being smothered. Unfortunately, unsustainable use of these
important ecosystems has destroyed nearly 20% of mangrove
cover worldwide between 1980 and 2015.
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To promote and encourage
a sustainable and respectful
relationship with nature

On behalf of the Turing Foundation, it is my honor to thank the
authors and all others involved in making this Trainers’ Manual
a reality. Founded in 2006 by Pieter and Françoise Geelen, the
Turing Foundation is a private charity based in the Netherlands
with four goals: to enable good education for children, to let
people enjoy art, to protect nature, and to fight leprosy. Within
the nature program, the Turing Foundation seeks to achieve a
well-balanced, functioning ecosystem. This means protecting
biodiversity in important habitats, because we believe the
planet’s biological diversity is what makes life on earth possible
and resilient. It also means supporting sustainability and
a respect for the environment which not only meets current
needs, but those of future generations as well. To achieve that,
one focus area is the protection and restoration of nurseries of
the seas and encouraging their sustainable use.

The role of mangrove forests in protecting coastal areas and
villages has become painfully clear after Typhoon Yolanda.
Organizations and governments are increasingly aware that
there has never been a more important time to value mangroves
than now and to rapidly scale up protection and rehabilitation
efforts. Together with this awareness comes the opportunity
to mobilize support into concrete action with the right policies
and scientific guidelines for mangrove conservation and
rehabilitation. We hope that this Manual for Trainers stimulates
that action, and that together with knowledgeable and capable
partners like the Zoological Society of London (ZSL), we can
exchange best practices to restore and protect mangrove forests
in countries across the globe.

Minke van Rees
Director, Nature & Education

FOREWORD
The concern for mangroves and beach forests has intensified
in the recent past with the occurrence of natural climatic
disturbances such as typhoons, storm surges and tsunamis.
The importance of mangroves as a natural coastal defense
cannot be overemphasized, all the more with the destruction
wrought by Typhoon Yolanda in the Visayas and some parts
of Luzon and Mindanao. Climate change is anticipated to
bring about more detrimental impacts if coastal areas are
not appropriately protected. In times like these, mangroves
and beach forests are considered a primary line of defense to
enhance coastal resiliency. Moreover, mangroves have high
carbon sequestration potential with rates up to five times
higher than terrestrial forests.
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To conserve, manage, develop and properly use the
Philippines’ environment and
natural resources

From estimated coverage of almost 500,000 hectares in
1920, a little less than 50 percent remained at the start of
the millenium as a result of exploitative utilization combined
with conversion to fishponds for aquaculture development.
The latest figures for mangrove cover in the Philippines as
reported by the Forest Management Bureau of the Department
of Environment and Natural Resources (DENR FMB) show
310,531 ha in 2013 resulting from both government and nongovernment reforestation initiatives.
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As in many reforestation projects in the country, failures (and
successes) due to poor site selection process and speciessite matching have been reported and documented. Limited
project duration leaves very little time to work out a suitable
scheme for sustainability of many reforestation projects.
Given this limitation, what is needed is to develop capacities
of all stakeholders including national government agencies,
local government units, private sector and even people’s
organizations to enable them to carry out and pass on the
rigorous task of developing, maintaining and sustaining
mangrove and beach forest rehabilitation and conservation.

This trainer’s manual is viewed as a vital support to the ERDB
in its conduct of research and development programs including
projects of DENR focusing on rehabilitation and reforestation
of degraded mangroves and beach forests.

Henry Adornado, Ph.D.
Director, Ecosystems Research and Development Bureau
Department of Environment and Natural Resources

FOREWORD
Recognizing the significant role of mangroves in the well-being
of Filipinos, the country has launched extensive programs and
projects for the rehabilitation and protection of these forests.
Although there is a growing interest in mangroves especially
after the Central Philippines took a hit from Typhoon Haiyan,
generally the country has been misguided on how we can
utilize our resources to increase the resilience of our coastal
communities to the effects of climate change.
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To conserve, manage, develop and properly use the
Philippines’ environment and
natural resources

The Manual for Trainers on Mangrove and Beach Forest
Rehabilitation and Conservation shall serve as a guide to
our national government agencies and their field offices,
the non-government organizations, and other key players
in implementing mangrove-related programs. This Manual
serves as an output of the conduct of more than twenty
Mangrove and Beach Forest Training Course that was attended
by various stakeholders. It is a collection of best practices and
lessons learned from the trainings, analyzed and integrated by
our pool of experts for the convenience of our implementers.
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I am confident that with the use of these guidelines, the
country may be able to harmonize our methodologies in
protecting mangroves and avoid repeating the mistakes of
previous rehabilitation initiatives. The use of this manual will
put emphasis on science-based actions that will lead to better
results and long-term successes.

On behalf of the Biodiversity Management Bureau (BMB), it is
my pleasure to promote the use of this training manual by our
field offices and to encourage other agencies to do so as well.
I am looking forward to continuing the partnership of BMB
under the Department of Environment and Natural Resources
(DENR) and the Zoological Society of London (ZSL) not only
in mangrove protection but also in upholding science-based
actions in environmental conservation.

Theresa Mundita S. Lim
Director, Biodiversity Management Bureau
Department of Environment and Natural Resources
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Ten Guidelines for Mangrove and Beach Forest
Training Courses
Good science underpins sound technology. The basic reference material for
the ZSL training courses is the Manual on Community-based Mangrove
Rehabilitation (Primavera et al. 2012) which documents the 4-year
Community-based Mangrove Rehabilitation Project (CMRP) experience of
rearing ~58,000 mangrove seedlings in onsite nurseries, and outplanting of
close to 100,000 wildings and nursery seedlings by some 4,000 volunteers.

2

The Mangrove and Beach Forest Training Course (MBFTC) may be onsite
or offsite. Conducted for local communities, the onsite training has minimal
transport costs for trainees, whereas offsite courses for government staff,
NGOs, academe and other mangrove workers require a bigger travel budget
and more travel time for field work.

3

The lecture hall should have electricity (and generator set in places prone to
brown-outs), adequate ventilation (airconditioning or electric fans), lighting
conditions that can be adjusted (by dimming) for slide presentations, and
capacity to accommodate a given number of participants.

4

The MBFTC may have as many participants as the lecture room can
accommodate, but the number for practicum activities will depend on
available instructors. A ratio of 1 instructor: 10-15 trainees facilitates learning.

5

Much of the effectiveness of the MBFTC depends on the practicum, therefore
site selection is key. Criteria for field sites include number of mangrove and
beach forest genera and species present, accessibility, and proximity to the
lecture venue.

6

Majority of mangrove and beach forest practicum activities are conducted
outdoors, hence MBFTCs are generally scheduled during the non-typhoon
season and/or the period of calm seas.

7

Dates of the MBFTC are set based on available day low tides during spring
tide (and not neap tide) in the selected venue because the longer period of low
tide allows more time for field work. Likewise the reconnaissance survey for
selection of practicum sites is scheduled during low tide.

8

Proper wear for the practicum is essential: booties/old rubber shoes/boots
for water and mud (no sandals, rubber slippers except for sandy areas), long-/
short-sleeved shirts, long or middle-length pants, hats/caps, and water bottles
(metal or hard plastic, not throw-away plastic). Raincoats, sunblock and
insect repellent are also advisable; cameras are useful but should be enclosed
in waterproof bags, together with cellphones and other valuable items.

9

Choice of transport vehicles should first consider safety and comfort of
trainees; cost should be of secondary concern.

10

Evaluation is essential to assess the learning of participants (pre- and posttests) and effectiveness of the different components of the training course
(lectures, practicum exercises, lodging, meals, transportation, etc).
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A string of natural disasters, among them the 2004 Indian Ocean tsunami
and Typhoon Yolanda in 2013, has highlighted the importance of mangroves
in coastal protection. In terms of storms, the Philippines has the greatest
intensity (maximum score of 5 on the Saffir-Simpson hurricane intensity scale)
(http://earthobservatory.nasa.gov/IOTD/view.php?id=7079, in McIvor et al.
2012) and number (one-third) worldwide
(Abbot 2006, in Fritz and Blount 2007).
Not surprisingly, mangroves have captured
FIG. 1. Since 2009, ZSL-Philippines has conducted dozens
of mangrove training courses for over 900 persons —
the public imagination — students, NGOs,
posing for posterity with municipal officials of Ibajay,
governments, business corporations, and
Aklan (below); students, teachers and villagers in Cebu
even religious groups either plant mangroves
(middle); and PO leaders of Balaring, Ivisan (bottom).
themselves or join fun runs that raise money
for others to do the work. In the wake of
major disasters, planting mangroves has
become popular, if not obligatory.
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Starting as community-based trials in the
Visayas in the 1930s, mangrove rehabilitation
has evolved into government-initiated
projects in the 1970s, followed by
multimillion peso programs funded by the
national government and international
development agencies. Increasingly massive
sums can be seen in the PhP1
billion (US$22 million) that
the national government
has allocated for mangrove
rehabilitation in Yolandadevastated provinces and
other disaster sites. Yet many,
if not most, of these seafront
mangrove
rehabilitation
programs end up with
notoriously high mortality
rates because they do
planting by convenience
– that is, the large propagules of ‘bakhaw’
Rhizophora are favored over ‘piapi’ Avicennia
marina and ‘pagatpat’ Sonneratia alba because a
labor-intensive nursery phase is required for the
small seeds of the latter (Primavera 2015).
To deliver successful mangrove rehabilitation
that provides the desired ecosystem services,
there is a need for planting by ecology, for
science-based mangrove protocols such as those
taught in the training courses conducted by the

2

ZSL: MANUAL FOR TRAINERS

Zoological Society of London-Philippines since 2009
(Fig. 1). These courses draw on the extensive learnings
in mangrove conservation and rehabilitation of the
Community-based Mangrove Rehabilitation Project
(CMRP). Over four years, the ZSL-CMRP organized
the rearing of ~58,000 mangrove seedlings in onsite
nurseries, and the outplanting of close to 100,000
wildings and nursery seedlings by some 4,000
volunteers from people’s organizations (POs), nongovernment organizations (NGOs), schools and other
groups. Therefore the Manual on Community-based
Mangrove Rehabilitation (Primavera et al. 2012; Fig.
2) which documents the CMRP experience is the basic
reference material for mangrove trainers.
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Since then, the training course has been expanded
into the Mangrove and Beach Forest Training Course
(MBFTC), recognizing that beach forests are part of the
coastal greenbelt together with mangroves (or the only
protective vegetation where a steep intertidal slope
does not allow mangrove survival).
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Specifically, this manual aims to:
• increase awareness of the importance of mangrove
and beach forest ecosystems in providing environmental goods and services;
• provide a detailed understanding of the biology and
ecology of mangrove and beach forest ecosystems
through lectures and field visits; and
• introduce hands-on rehabilitation and conservation
techniques, including nurseries, outplanting, ecoparks,
and mangrove-beach forest rehabilitation planning.

The MBFTC has been conducted more than 20 times
both onsite (in Iloilo, Aklan, Negros, Bohol, Cebu and
Palawan) and offsite (Appendix 1), and has graduated
around 900 participants from the government sector,
NGOs, POs, schools and companies. Given the
increasing demand for such training, and the limited
staff and resources of ZSL-Philippines, this MBFTC
Manual was conceived to widen dissemination and
maximize human resources.
The target audience of this Manual is the wider
community of mangrove workers, practitioners, and
advocates. It focuses on trainers (Fig. 3) in charge of
major mangrove and beach forest projects among NGOs,
government agencies and schools/universities tasked
with implementing and disseminating information on
coastal protection. It aims to build their capacity in
training mangrove stakeholders using science-based

FIG. 2. ZSL training
courses disseminate protocols
based on
mangrove/beach
forest R&D in
various ZSL and
other publications,
e.g., Manual on
Community-based
Mangrove
Rehabilitation.
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FIG. 3. NGO
officials and SUC
faculty are among
the participants of
the ZSL Mangrove
Trainers’
Training Course on
a field visit to the
Leganes, Iloilo
Katunggan
Mangrove
Ecopark.
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protocols in mangrove and beach forest management. The Manual covers
preparatory steps, the training course proper including core and supplemental
modules, evaluation and post-training activities. The modules discuss topics
from biology and ecology, conservation, nursery, outplanting, monitoring
and maintenance to community organizing and formulation of a mangrove
rehabilitation plan, and practicum activities. References and appendices are
also provided at the end.

Preparing for the Training Course

The MBFTC may be conducted upon official request from organizations that have
mangrove related concerns, and also local communities and governments which
have learned to appreciate the importance of mangroves for coastal protection
and fisheries, and whose previous mangrove initiatives have experienced high
mortalities and failed due to misguided practices (Primavera 2013, 2015). The
MBFTC may also be offered as a regular course by educational and training
institutions based on the results of a training needs assessment.
Once the decision to hold a MBFTC is made, the training course organizer needs
to (1) survey areas for mangrove-beach forest rehabilitation, and (2) consult
with local communities and LGUs through communications and meetings.
Based on the objectives and target participants, the organizer sets the duration,
dates, and venue of the MBFTC.

Dates and venue
Mangrove training courses are generally scheduled during the non-typhoon
season and/or the period of calm seas (e.g., March-June and the northeast
monsoon or ‘amihan’, respectively, for southern Panay). Within these periods,

4
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the dates of the MBFTC are set based on available day low tides during spring
tide (Box 1) in the selected site by consulting a tidal calendar or the National
Mapping and Resource Information Authority (NAMRIA) tide table (www.
namria.gov.ph) or the commonly available giveaway calendar (Fig. 4). The
longer period of low tide during spring tide (compared to neap tide) allows
more time for field work and maximizes learning for participants. There should
be at least two consecutive days with low tides that can accommodate practicum
activities. Preferred low tide levels are within the range of 0-0.4 m with a peak
around 9:00 a.m. to allow practicum activities between 7:00 a.m. to 11:00 a.m.

ZS

L

The venue may be onsite or offsite. Usually organized for fisherfolk and other
PO members, the onsite training refers to those conducted within or near the
villages of PO members, therefore resource persons (e.g., lecturers, practicum
instructors) have to travel to the training venue. Conducting the MBFTC
onsite provides the advantages of low transport costs for local communities
(PO members) and their familiarity with practicum sites. Offsite training
courses generally target mangrove workers and stakeholders other than local
communities – national and local government staff, NGO members, company
employees, teachers and students. Participants of such training courses may
come from different islands, or even different parts of the same island and
therefore need to travel. Hence the venue must be accessible to air, bus and
boat terminals, and also have lodging and food services for the out-of-town
participants. These offsite courses require a bigger travel budget and more time

Tides are the rise and fall of sea level brought about by the gravitational pull
of the sun and moon and the rotation of the earth. A single tide cycle has a
high tide and a low tide, where the rise of sea level is called flood tide and the
decrease in sea level is called ebb tide. During the peak of the high tide and low
tide, sea current almost ceases and is called slack tide or slack water.
The Philippines has mainly
semidiurnal tides, with two
tidal cycles – major and minor
– over a 24-hr period. Only San
Fernando Harbor, Pampanga
has diurnal tides, with a single
tidal cycle over a 24-hr period
(NAMRIA 2015).

Tidal elevation depends on the
lunar phase or moon phase.
Spring tides occur during the
New Moon and Full Moon which is characterized by a wide tidal range, that is,
the difference between high tide and low tide is greatest. On the other hand,
neap tides occur during the First Quarter and Last Quarter characterized by a
lesser tidal range. Spring and neap tides occur alternately around every two
weeks along with the lunar cycle.

BOX 1. All about
tides (https://
en.wikipedia.org/
wiki/Tide and
Primavera et al.
2012)

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION
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FIG. 4. Low tide
is required for
most mangrove
activities (right)
(far right is
high tide), so
tidal elevation
for a given
date should
be checked
by consulting
tidal or regular
calendars or the
NAMRIA Tide
Table (below).

ZS

for field visits. They generally provide better lecture conditions, e.g., audiovisual
facilities (Fig. 5), but onsite courses held in well-equipped conference rooms of
municipal halls and hotels are also suitable for lectures.

Two to three tentative lecture and practicum sites can be shortlisted based
on initial talks with the requesting party, responsible LGU staff (Municipal
Agriculture Officer or MAO, Municipal Environment and Natural Resources
Officer or MENRO, Municipal Planning and Development Officer or MPDO)
and PO members. The lecture venue should have electricity, sufficient
ventilation (preferably airconditioning), lighting conditions that can be adjusted
(by dimming) for slide presentations, and capacity to accommodate a given
number of participants. It should also be near the practicum sites.

Reconnaissance survey for practicum sites

The excellent track record and effectiveness of ZSL training courses can be
traced to their solid core of practicum activities based on years of mangrove
research and development in Panay and other Visayan islands. Hence, selection
of the practicum sites during the reconnaissance (recon) survey is a key aspect
of the MBFTC.
The recon survey aims to assess preliminary sites and select venues for practicum
work. Recon surveys should be conducted on days of spring tide, as the wider
intertidal area and longer time of exposure allow easier movement within the
mangroves, and should cover a minimum of two sites based on available reports
and local interviews.

6
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FIG. 5. MBFTC
lectures may be
given in a regular
training facility
such as SEAFDEC/
AQD (right), or
onsite, e.g., the
restaurant in a
Palawan hotel
(where curtains
are used to darken
the lecture hall
(rightmost).

(1) Preliminary data collection: desk (non-field) retrieval of
secondary information

L

Survey dates (Box 2) – select day low tides during the spring tide with 2-4
hours available for the survey, that is, within 1 to 2 hours before and after
the lowest low tide.

ZS

Survey sites will be shortlisted based on information from:
• satellite images, e.g., Google or Bing maps that show mangrove areas
		 as trees present along the shoreline and waterways, usually flooded in
		 seawater (Fig. 6a); beach forest trees are located in landward portions,
		 usually behind the mangrove area
• references include published articles and grey literature, including
		 unpublished graduate theses (e.g., Hortillosa 2008) available from
		 university and school libraries
• interviews of local PO and LGU officials (MAO/MENRO/MPDO,
		 barangay head)

(2) Actual field recon: features to be considered for each practicum
activity (see matrix in Table 1; Primavera et al. 2012, 2013)

• Species identification (Primavera et al. 2004, Primavera and Sadaba
			
2012)
			
i. Number of species and genera - at least 10 species including those
				 belonging to the three genera that are commonly used for
				rehabilitation (Avicennia, Sonneratia, and Rhizophora). Natural
				 mangrove stands which have many genera and species are
				 better than monoculture plantations. If possible, choose mangrove
				 sites with genera that are represented by at least two species found
				 near each other so they can be differentiated and compared (Fig.
				7).
			
ii. Access - established ecoparks are preferred sites for species
				 identification because footwalks provide easy access to mangroves
				 (Fig. 8; Appendix 2). If there are no ecoparks, mangrove sites close
				 to the road may be selected. Mangrove stands with bigger, wider				
spaced trees are more convenient for practical lessons than younger
				 trees that are crowded.

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION

Most mangrove activities require a low tide because the trees emerge and can
be seen. The period of low tide is longer during spring tide (compared to neap
tide) so practicum activities are best conducted at this time. Low tides in the day
peaking around 9:00 a.m. are preferred, as they provide a enough time of 2-4
hours (7:00-11:00 a.m.) for field work.

L

BOX 2.
Setting the
mangrove
training
dates
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If we look at the tidal calendar for January 2016 above (ZSL 2016), the dates that
have day low tides during spring tide are 13-14 January and 27-28 Jan. Thus,
a 3-day mangrove training course can be scheduled 12-15 Jan. or 26-29 Jan.
Unlike lectures that can be conducted any time of the day, mangrove field work
is limited by the availability of day low tides. So it is necessary to first determine
the practicum dates before anything else. Once they are set, the rest of the
training schedule including lectures, evaluation sessions and other activities can
be adjusted around the practicum.

A word about tidal calendars. Information on high and low tide levels with
corresponding time and day of the month are featured in the annual NAMRIA
Tide Table and the popular wall calendars given out yearly by business
establishments (Fig. 4). But such levels are expressed as numbers and do
not reflect tidal duration which is important for field work. So in 2009, ZSLPhilippines prepared a graphic (instead of numerical) tidal calendar where
individual tide levels are plotted against time over a 24-hour cycle. WXTide
(wxtide32.com) was used to generate hourly tide levels for each day. This was
then converted into graphs using MS Excel and other spreadsheet programs.
As the ~7,100 islands of the Philippine archipelago exhibit different tidal
patterns, there is need for similar graphic calendars for other coastal regions
based on the major tidal stations of NAMRIA. Calling on DENR, Philippine Coast
Guard, NAMRIA and even environmental NGOs to produce these!

			
iii.
				
				
				
				

Length and area - given the same number of mangrove trees, a
smaller area is preferred as more time and effort can go to learning
instead of walking around in the case of wider areas. For example,
the four Philippine species of Avicennia are all found within a
10-meter transect in KII, Ibajay (Fig. 7).

8
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A Mangrove and Beach Forest Training Course was scheduled 7-9 August 2014
for community members, municipal and barangay LGU staff, and volunteers of
Bantayan, Madridejos and Santa Fe in Bantayan Is. and San Remigio in northern
Cebu, Philippines. Several barangays were listed as possible practicum sites, but
only Brgy. Tambungon and Brgy. Lambusan were surveyed, based on information
from locals, community organizers, LGU officials and published studies.

L

A week before the training dates, a reconnaissance survey was conducted during
a day low tide (Box 2). Results in Table 1 show that both barangays have natural
mangrove stands with some planted bakhaw (Rhizophora spp.) seedlings, and are
suitable for practicum activities in mangrove nursery, outplanting, monitoring and
maintenance. Both sites are accessible by bus or jeepneys that are reasonably
priced. However, Brgy. Tambungon had more mangrove and beach forest species
and easier access to individual trees — all species present could be identified
along a 700-m walk along the shoreline. In contrast, the very dense mangroves in
Brgy. Lambusan were difficult to reach and to identify. Hence, Brgy. Tambungon
was selected for the practical activities.

BOX 3.
Reconnaissance
survey of San
Remigio, Cebu

ZS

Maps of the path to be followed during the practium, and the mangrove and beach
forest species found along the path are overlain on the San Remigio map in Figs. 6A
and 6B, respectively. Similar maps or line drawings featuring the same information
should be prepared by (or given to) the practical instructor before the field activity
to maximize teaching capacity.

• Mangrove nursery establishment
			
i. Presence of seedling banks for bagging of seedlings
				 - abandoned fishponds: in corners of dikes, between dikes and
				
mangrove greenbelt, and along waterways (Avicennia marina
				
and Sonneratia alba)
				 - natural mangrove stands: A. marina along the beach strand
			
ii. Presence of suitable nursery site for bagged seedlings
• Site Selection and outplanting
			
i. Sites with both seafront location and abandoned fishpond for
				comparison
			
ii. Sites should have space wide enough to accommodate the
				practicum activity

		
• Monitoring and maintenance
			
i. Plantations with barnacles, algae clinging to the seedlings/
				 saplings, and garbage for hands-on cleaning
			
ii. Established plantations to demonstrate monitoring of seedling/
				sapling growth
			
iii. Established mangrove plantations with fences, barriers/
				 breakwaters and other protective structures (preferred)
		

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION
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FIG. 6. Map of
reconnaissance
survey of San
Remigio, Cebu: (A)
proposed activity
sites overlaid on
satellite image,
and (B) scientific
names of
mangrove and
beach forest trees
along the path.
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TABLE 1. Results of reconnaissance survey of two potential practicum sites in San Remigio,
Cebu. Data include details on travel, biology and rehabilitation (see also Figs. 6A, B).
Characteristics

Brgy. Tambungon

Brgy. Lambusan

~700 m

No data

Bus / jeepney

Bus / jeepney

PhP3,000

PhP3,000

1 hour

1 hour

Number of mangrove species

13

3

Number of beach forest species

20

13

Wild seedlings present (Yes / No)

Yes

Yes

Nursery site available (Yes / No)

Yes

Yes

Length / area of site
Transportation means
Transportation cost
Travel time
Species identification

Mangrove nursery establishment

L

Mangrove outplanting

Seafront / outer abandoned pond (Yes / No)

Yes (seafront)

Yes (seafront)

No

Yes

Physical threats (Yes / No)

Yes

Yes

Biological threats (Yes / No)

Yes

Yes

Man-made threats (Yes / No)

No

Yes

Signage, fence (Yes / No)

No

No

Inner abandoned pond (Yes / No)

ZS

Monitoring and maintenance

(3) Recon survey output
The data are tabulated and evaluated (Box 3) and the final practicum site/s
selected. For example, Figs. 6A, B show the map produced after the recon
survey of San Remigio, Cebu including the different sites, path/route, total
distance and travel time for (a) species identification, (b) nursery, (c) site
selection and outplanting and (d) monitoring and maintenance.

Choose the best sites possible, as budget and length of training course will allow.
Species identification may be conducted in a site different from, or the same
as, the other activities. But nursery establishment, monitoring and maintenance
should all be done in the same location. If there are failed plantations with dead
mangroves nearby and if time permits, it will be valuable for participants to
observe bad management practices as well, and such sites should be identified. To
minimize travel time and effort, practicum sites should be within walking distance
of each other, and also near the lecture venue as much as possible. Where speciesrich sites are far from the training venue, then a laboratory practical using precollected specimens (Fig. 9) may be an option to save time. If succeeding training
courses use the same practicum sites, the recon survey can be limited to checking
the availability of seedlings and outplanting areas.
Sites accessible by land travel are more convenient. Choice of transport vehicles
should above all consider safety and comfort of trainees (Fig. 10), cost should be
of secondary concern. For short distance travel, government-owned trucks may

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION
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FIG. 7. Sites with
many species are ideal
for the identification
practicum. All four
Philippine species of
Avicennia are found
along a 10-meter
stretch in KII Ecopark.
Boardwalks in Ibajay,
Aklan and Ajuy, Iloilo
also facilitate learning.
Avicennia officinalis

L

Avicennia alba

Avicennia rumphiana

ZS

Avicennia marina

be used, but hired vehicles such as commercial vans will be more convenient for
whole day trips. Sites only accessible by boat are discouraged; if they cannot be
avoided, then life vests must be worn by trainees and instructors (as required
by law).

Training design, participants, materials checklist

Training design will depend on the course objectives, dates and duration of
low tides for practicum activities (Appendix 2) and projected budget (including
accommodation and transport; Appendix 3). Based on results of the recon
survey, the lecture venue and practicum sites are set and the training design
is prepared, including a daily and hourly schedule (Appendix 4A, B). The time
of low tide is a major factor and peak low tide around 9:00 a.m. or 3:00 p.m.
should be targeted to allow maximum time for practicum activities of 3-4 hours

12
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FIG. 8. Ecoparks
with footwalks (left)
make field work
easier because
trainees do not get
wet (center) nor
muddy (right).

L

(= 1.5-2 hours before and after low tide) when the mangroves are exposed
(Fig. 4, Box 2). The training design may need to be revised according to
specific circumstances, e.g., some sites only have mangroves and no beach
forest, or faraway species identification sites are replaced by a laboratorybased session (Fig. 9).

ZS

The MBFTC may have as many participants as the lecture venue allows,
but the number will be limited for practicum activities depending on the
instructors and facilitators available. A ratio of one field instructor to 10
participants is ideal, but this may increase to 1:15, if necessary (Figs. 7, 11).
Where trainees need to travel to the practicum sites, another limiting factor
is the capacity of transport vehicles — usually 11-14 persons each for vans,
and 25-50 persons for buses (Fig. 10).

FIG. 9.
Ideally
conducted in
the field, the
practicum on
species
identification
can be done
in the laboratory (using
pre-collected
specimens) if
practicum sites
are too far and
travel is timeconsuming.
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The secretariat will need to prepare the following materials (Figs. 12-13):
• streamers (tarpaulin, paper, other material)
• training kits, containing:
(1) participant ID and training schedule
(2) training manual
(3) mangrove and beach forest field guides
(4) other information, education and communication (IEC) materials
(5) notebook and pen
• LCD projector and screen (preferably Da-lite) or clean white sheet
• black cloth or cartolina to darken room, in the absence of an AV room
• attendance sheets
• manila paper, metacards, marker pens
• certificates of attendance, participation and appreciation

ZS

FIG. 10. Safety,
comfort of trainees
and cost are
factors to consider
in selecting
transport vehicles
for the field
from among
governmentoperated or
commercial aircon
vans, open trucks
and tricycles.

For the practicum:
• tree tags (family, scientific, local names) and string (Box 4)
• 50 pre-bagged, 40-50 cm seedlings
• 50 bamboo stakes (1 m long)
• 50 polybags (8x10 in or 4x4x10 in)
• 3 shovels or digging blades (locally called ‘tagad’)
• 3 pairs, long nose pliers
• 3 pairs, scissors
• First Aid kit
• drinking water

14
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FIG. 11. Handouts and posters
can enhance the value of an
ecopark; also a No Cutting
policy so visitors need to bend
over or under tree trunks. For
effective learning, a 1: 10-15
ratio of instructor to trainees
should be maintained.

FIG. 12. The training kit includes the mangrove field
guide, tidal calendar and other mangrove and beach
forest materials.

FIG. 13. Mangrove posters, stickers and other IEC materials
are available from ZSL, coastal NGOs and government
environment agencies.
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Organization and preparation
Communications through letters, electronic mail, and/or phone calls are sent
out to resource persons, participants, and other parties involved. Information
should include dates and duration of the training, venue for lectures and
practicum, logistics of travel, accommodation, and information sheet to be
filled up by training applicants. The information sheet (Appendix 5) includes
age, gender, affiliation and position, education, mangrove/CRM experience,
dietary requirements, and medical condition to help screen participants and aid
organizers in making a participants’ profile/directory (Appendix 6). Copies of the
profile will help resource persons in adjusting their lectures to the peculiarities
of the trainees (e.g., age, profession, experience). In addition, participants can
be asked to bring maps, reports and other data on mangrove and beach forest
sites in their respective municipalities for the session on rehabilitation planning.

L

Activities to be conducted and specific dates and time of arrival should be
communicated to LGU staff and PO members in practicum sites. The latter
should be encouraged to participate as resource persons, tour guides, caterers,
or otherwise assist in the preparations (e.g., bagging of seedlings and cutting
bamboo stakes) and practicum activities.

ZS

The physical set-up of the training venue includes the installation of streamers
(featuring name, dates, venue of the MBFTC) inside and outside the lecture hall.
The lecture venue should have electricity and power generator set (in case of
brown-outs). Projectors, screens and other AV equipment should be tested in
advance for running condition, clarity and visibility. If the lecture venue is open
space, additional boards, black cloth or curtains can be used to darken the room
(Fig. 5). The lecture venue should also be well-ventilated (sufficient number of
electric fans, if no airconditioning) so trainees are comfortable and can focus on
the lectures.
It is also best to inform participants ahead of time about the proper clothes and
items to bring for the practicum: shirt with long sleeves, caps/hats, raincoats
and booties/old rubber shoes/boots (Figs. 3, 7, 8, 11) and metal or hard reusable
plastic water bottles which are more environment-friendly than the usual throwaway plastic bottles. Trainees also have the option of wearing long or middlelength pants (for protection from thorns, etc.) and applying sun block and insect
repellant. Those with medical condition are advised to bring their medicines.

16
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Training Course Proper
In contrast to the previous phase which can take weeks to months of preparation,
the training course itself covers a short period of 3-5 days. This period is intense
and fully packed with lectures, field work and hands-on practicum, after the
preliminary activities of registration and opening program.

Opening program

L

This includes the national anthem, prayer, brief messages from local officials
(mayor, barangay head), sponsoring agency, and introduction of participants
(Fig. 14). The program should start on time so the schedule is not delayed, and
any late speakers (such as busy local executives) can be inserted at the time
they arrive.

ZS

Expectation setting then follows either in plenary session or by groups guided
by the question: what are our expectations from the training in terms of
topics, resource persons and facilitators. The pre-test is given at this point;
together with the post-test, it will provide metrics to evaluate the effectiveness
of the training (see section on evaluation). House rules may be presented
after expectation check but before the lectures start. Ice breakers (Fig. 15;
Appendix 7) can precede the sessions to make the course lively. Lunch breaks
are maximized by showing IEC videos and other materials (Appendix 8) to
participants.

Lectures

Together with the practicum (see below), the lectures are the heart of the
training course (Fig. 5). As they provide the theory and science behind
mangrove management and conservation, lecturers should have the expertise
and experience in their respective fields. They may be staff of the organization
that conducts the training, or invited external resource persons, in which case
they may be entitled to honoraria.

FIG. 14.
Registration and
the opening
program of an
MBFTC follow
weeks to months
of preparation
that include
communications
and printing.

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION

17

Lectures are allotted 45 minutes to one hour including time for questions and
discussion (maximum 10 minutes). If copies of the participants’ profile are
provided in advance, resource persons can adapt their lectures to the peculiarities
of the trainees (e.g., age, gender, regional group). In preparing presentations,
lecturers may consult manuals, field guides and conference proceedings
published by ZSL (e.g., Primavera 2009, 2011; Fig. 2). Also check www.zsl.org/
mangroves for downloadable manuals, references and updates.
The lectures are generally in slide presentation format. Some websites provide
guidelines on how to prepare effective slides (e.g., maximum number of lines
per slide, font size):
• http://www.wikihow.com/Create-a-PowerPoint-Presentation
• http://www.instructables.com/id/How-to-Create-a-PowerPointPresentation

L

The core lecture topics below are required for each MBFTC (see pages 24-35,
core modules; Appendix 11). Depending on need of participants and available
lecturers, supplemental topics may be included.

ZS

Core lecture topics:
• Mangrove biology and ecology
• Beach forest biology and ecology
• Mangrove conservation and rehabilitation
• Mangrove nursery establishment
• Beach forest nursery establishment
• Mangrove outplanting
• Mangrove and beach forest monitoring and maintenance
• Communities’ role in rehabilitation
• Mangrove and beach forest rehabilitation plan

FIG. 15. Action
songs are effective
in warming up
participants and
keeping them
awake during
lectures, especially
after a heavy lunch.

Supplemental lecture topics:
• Mangrove ecoparks
• Coastal development, barriers and breakwaters, greenbelts
and green-gray engineering
• Mangrove reversion of abandoned ponds
• Mangrove post-disaster damage assessment and clearing guidelines
• Mangrove laws
• Climate change mitigation and adaptation
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FIG. 16. Nursery
practicum sites
should have
adequate wildlings
for bagging and
space for keeping
the bagged plants.

Practicum

L

Trainees should be properly dressed for the field (Fig. 3, 7, 8, 11, 16-19) –
booties or old shoes for water and mud (no sandals, rubber slippers except
for sandy areas), long-/short-sleeved shirts, long or middle-length pants (no
short pants), and hats/caps. Raincoats, sunblock and insect repellent are also
advisable items. Cameras are handy but should be waterproof or enclosed in
waterproof bags, together with cellphone and other valuable items in the field.

ZS

Before travelling to practicum sites, participants should be grouped at a ratio of 1
instructor: 10-15 trainees (Fig. 7, 11, 16, 18) for effective learning. The instructor
gives a brief orientation and reviews the objectives and duration of each activity,
and field guidelines for the participants. For the species identification activity,
field instructors should visit the site one day, or at least a few hours, before
the practicum to (a) attach prefabricated tags showing species and local names
(Box 4) to the trees, and (b) become familiar with the sequence of species to be
found (Fig. 6B). Consecutive groups should be spaced at 15-minute intervals
to minimize crowding of trainees. While waiting, the instructor can orient
group members on the use of the field guide, practice species identification, or
tell anecdotes about the ecopark. For each mangrove or beach forest species,
the instructor can point out the elevation, substrate and other requirements.
Traditional knowledge can also be shared — for example, the bark of Talipariti
tiliaceum (local names ‘balabago’, ‘maribago’, ‘lambago’) is the source of the
famous “grass” skirt of South Pacific hula-hula dancers (Primavera and Sadaba
2012).

FIG. 17. The
outplanting
practicum requires
a low tide,
preferably on a
spring tide. But rain
or shine, the work
goes on.
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BOX 4.
Tree tags
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How to identify mangroves and beach forest trees, including their scientific
names, can be challenging to trainees particularly those with no background
in biology. But this process is made easier by using field guides (Fig. 9) and tree
tags, the latter showing family, scientific and common (local) names. These
facilitate learning by allowing trainees to directly associate a name with a
given tree.
Various materials can be used for tree tags including wood and metal, but
cement-bonded boards (commonly referred to as Hardiflex) and laminated
paper are recommended.
Tags made of laminated thick paper/cardboard are cheaper, easier to install,
keep for a few months and therefore useful for temporary practicum sites. For
longer-term use of 3-4 years, hardiflex (below and Fig. 11) is recommended
because it is resistant to water and corrosion, needs minimal maintenance,
and lasts for a longer time.
PLASTIC LAMINATED THICK PAPER TARPAULIN ON PLYWOOD

ZS

L

HARDIFLEX

METAL SHEET

MARINE PLYWOOD

TARPAULIN

About tree tags:
• Common names may be in English or the local language or dialect.
Scientific names are in Latin (or Latinized) and therefore written in italics.
• Tags should be attached using sturdy materials that do not harm the tree
trunk or branches and flexible enough to allow for growth, e.g., nylon
string.

Activities for nursery, site selection, outplanting and monitoring (growth and
survival) are described in detail in the ZSL Manual Series No. 1 on Mangrove
Rehabilitation (Primavera et al. 2012). Therefore a data sheet for S. alba
seedlings in Pedada, Ajuy, Iloilo and the corresponding computations are
presented in Table 2 and Box 5, respectively.
The topics listed below are the core practicum activities. Supplementary sessions
such as resource mapping, use of Global Positioning System (GPS), and mangrove
damage assessment may be incorporated depending on the need of trainees,
features of the mangrove site, and availability of resource persons.
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Core practicum activities:
• Mangrove and beach forest species identification (Figs. 7, 11)
• Nursery establishment (Fig. 16)
• Site selection
• Outplanting (Fig. 17)
• Monitoring and maintenance (Fig. 18, Table 2, Box 5)

FIG. 18.
Planting is only
the beginning
of mangrove
rehabilitation.
Regular
maintenance
(e.g., removal of
debris, barnacles)
and sampling
for survival and
growth are
equally
important.

ZS

Supplemental practicum activities:
• Plantations: ‘pagatpat’ (Sonneratia alba), ‘piapi’/ ‘bungalon’
(Avicennia marina)
• Abandoned pond-mangrove reversion
• Ecoparks
• Sharing with local PO, LGU, others (Fig. 19-20)
• Use of GPSa
Closing program

FIG. 20. Discussions with municipal
and barangay officials in Pan-ay,
Capiz provide MBFTC trainees new
mangrove perspectives.

FIG. 19. The PO of Pedada, Ajuy in Iloilo prepared flip charts using manila
paper (also called “Bitay-Max”) to share their varied experiences with
trainees in the relaxing atmosphere of the ecopark.
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Table 2. Mangrove monitoring data sheet (with raw data for
Dumangas, Iloilo)
Site/station

Brgy. Ermita,
Dumangas

Species

Sonneratia
alba

Date planted

21 July 2009

Initial no.

211 plants

Date sampled

23 April 2010

Remaining 176 plants
no.

Sampled by

JD Coching

Survival
rate

Plant
no.

Height
(cm)

No. of
leaves

No. of
plants

83.4%
Remarks

47

54

1

2

46

164

1

3

25

30

1

many clinging algae

4

35

30

1
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1
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1
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1
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35
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1
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50

33

1
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32
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1

21
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117

1

22

44
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1

23

45

57

1

24

45
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1
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25

45

1

26

45

25

1

27

37

72

1

28

55

58

1

29

47

44

1

6
7
8
9
10
11

Outplanted seedlings are regularly monitored for survival rate and growth (height).
These values are then plotted out in a
graph, such as the one below showing
survival and growth over 1,000 days of
Sonneratia alba planted 21 July 2009 in
Brgy. Ermita, Dumangas, Iloilo. As of 23
April 2010, mean seedling height was 49.9
cm and survival rate of plants was 83.4%.

Optional features to measure or note are
number of leaves/nodes/pneumatophores,
and date/month of first flowering/fruiting
of the plants. Additional observations are
the presence of algae, debris and pests (e.g.,
insect larvae, barnacles). (Monitoring and
data processing are discussed in detail in
ZSL Manual Series No. 1 by Primavera et al.
2012).

ZS
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BOX 5. Monitoring growth and survival

L

1

30

21

65

50

Mean

49.9

70.1

1.00

1

SD

20.1

41.9

0.00

many clinging algae

many clinging algae

many clinging algae
many clinging algae
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Mangrove and beach forest rehabilitation planning
It is important for communities and organizations to have clear objectives
when they decide to undertake mangrove (and beach forest) rehabilitation
and conservation in their respective sites. A rehabilitation plan is therefore
necessary to serve as a map to achieve these objectives.

L

The mangrove and beach forest rehabilitation plan is a sequence of action steps
towards restoring mangroves and beach forests to good condition, operation,
or capacity. The plan explains in detail what needs to be done when, how, for
how much, and by whom. It guides the day-to-day activities and ensures that
targets are achieved within a given time, e.g., proposed area is fully planted in 3
years’ time. It also ensures that resources are adequate and tasks are distributed
among members. The plan will serve as basis for evaluation of the project upon
completion.

ZS

In this session, the participants are grouped according to barangay or
municipality or organization. Each group will prepare a rehabilitation plan
using maps and other materials on the mangroves and beach forests in their
respective sites that they have brought (see Section II, D). The plan includes the
(1) project name, (2) objectives, (3) map of the area to be planted/conserved, (4)
brief description of the locality, (5) information on the mangrove/beach forest
area (no. and list of species present, etc.), (6) previous/ongoing rehabilitation
initiatives, (7) materials and equipment needed, (8) budget and funding
source, (9) schedule, and (10) responsible persons (Appendix 10). The different
groups are provided with manila paper (or laptops). At the end of this session,
each group will present its rehabilitation plan to the class for assessment and
improvement (Fig. 21).

Closing program

During the closing program, expectations are cross-checked if these have been
achieved by the end of the training. Learnings or experiences (see section on
evaluation, page 36) can also be shared by individual participants or by group
representatives. Certificates of participation and appreciation are handed out
(Appendix 11).
FIG. 21.
MBFTC
participants
prepare and
present the
rehabilitation
plan for their
respective
areas.
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It is during the closing (and
opening) program when official
group photographs are taken,
especially with local chief
executives (Fig. 22). However,
photos in the field provide
more complete documentation
(Fig. 23). Someone competent
in photography can be assigned
as official photographer and
be responsible for capturing
images of the day.

L

FIG. 22. This formal class picture has been made special by the
presence of the Leganes, Iloilo chief executive.

ZS

FIG. 23. Photos capture both the challenge and excitement of trainees in the field.
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Core Modules
MODULE 1 Mangrove biology and ecology
LECTURE
Mangrove biology and ecology
Learning objectives: At the end of this session, the participants will be able
to: (a) understand the biology and ecology of mangrove ecosystems including
taxonomy, morphology, distribution, and species zonation; (b) understand the
functions and value of mangroves to coastal communities; and (c) appreciate
the current mangrove status and threats.

L

Duration: 1 hour

Reading materials: (a) Handbook of Mangroves in the Philippines - Panay
(Primavera et al. 2004 and (b) World Atlas of Mangroves (Spalding et al. 2010,
www.earthscan.co.uk).

ZS

Lecture outline
(a) Mangrove biology
• Taxonomy
• Morphology
(b) Mangrove ecology
• Tidal gradient and elevation
• Physicochemical parameters: temperature, substrate, salinity
• global and local distribution
(c) Functions and valuation
• Coastal protection (storm surge, erosion)
• Nursery ground
• Flora and fauna in mangroves
• Table of valuation
(d) Mangrove status and threats
• Total mangrove area, global and Philippines, trends
• Conversion to other uses, e.g., fishponds
• Non-science based protocols (e.g., mangrove planting in seagrass beds)

PRACTICUM
Mangrove species identification (may be conducted simultaneous with
beach forest species ID)
Learning objectives: At the end of this session, the participants will be able to:
(a) identify the different species using the Field Guide to Philippine Mangroves
(Primavera 2010) and (b) familiarize themselves with mangrove zonation.
Duration: 1 hour (plus travel time to learning site)
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Field activity:
(a) Field instructors are expected to be on site
at least an hour before the participants
arrive to attach the prepared tree tags to
the different species and review the order
of activities of the trip and sequence of
species to be found.
• Trees to be tagged are preferably a few
meters distance from each other to
minimize crowding of participants.
• Sites where different species of the same
genus (e.g., Avicennia spp., Rhizophora
spp.) can be compared are ideal.
FIG. 24. Trainees compare mangrove leaf structure and
Participants can more easily observe
taste the salt crystals on Avicennia officinalis, Aegiceras
the distinct characteristics (Fig. 24) of
corniculatum leaves.
the different species when they are near
each other.
• Site should have at least 10 species of
mangroves.
(b) Before travelling to the site, group the participants such that ratio of
instructor to participants is 1:10-15.
(c) Briefly review the participants on the objectives and duration of the activity.
(d) If the site is an ecopark with a boardwalk, or a narrow mangrove strip, groups
should conduct species identification one after the other to avoid crowding.
While the other groups are waiting, the instructor can discuss how to use
the field guide.

MODULE 2 Mangrove conservation, protection and rehabilitation

LECTURE
Mangrove conservation and protection

Learning objectives: At the end of this session, the participants will be able to:
(a) learn the significance of conservation vis-à-vis impacts of climate change and
sea level rise; (b) differentiate right and wrong practices in current rehabilitation
projects; (c) learn the different models in mangrove conservation; (d) appreciate
the use of eco-parks and barriers/breakwaters in protecting natural and planted
mangroves, and providing coastal livelihood
Duration: 1 hour

Lecture outline:
(a) Function of mangroves
• Coastal protection against impacts of climate change such as storm surge,
sea level rise
• Wildlife habitat
• Carbon sequestration
(b) Status of current mangrove rehabilitation
• Right and wrong practices
• Success stories
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(c) Mangrove conservation tools and strategies
• Ecoparks
• Breakwaters and barriers
• Community-based Forest Management
Agreement (CBFMA)
FIELD VISIT (optional)
Mangrove ecopark and/or breakwater

L

Learning objectives: At the end of the field visit,
the participants will be able to (a) appreciate the
use and importance of eco-parks in protecting
remaining mangrove forests; (b) understand
the significance of breakwaters and barriers in
protecting planted seedlings and its capacity to
accrete sand; and (c) share experiences with coparticipants and host community.

FIG. 25. The 5-year old Pedada, Ajuy breakwater is a
successful model of green-gray coastal protection.

Duration: 1 hour

ZS

Field activity:
(a) Tide may not be a factor in deciding on a trip
to a mangrove ecopark. On the other hand,
it is essential to visit a breakwater (Fig. 25)
during low tide to observe the seedlings
planted and accreted substrate behind the
structure.
(b) A sharing of experiences with the PO/LGU/
NGO involved in the construction of such
structures and the benefits gained can
facilitate better learning of the participants

MODULE 3 Mangrove nursery

FIG. 26. Mangrove wildings from Pedada, Ajuy are
collected and bagged by MBFTC participants as part of
the practicum

LECTURE

Learning objectives: At the end of this session, the participants will be able
to (a) know the importance for rehabilitation of establishing a nursery; (b)
appreciate the ease and sustainability of small, backyard nurseries; (c) learn
the appropriate use of wildings as a source of planting materials; (d) learn the
criteria for site selection for a nursery; and (e) learn the steps in collection and
bagging of seeds and wildings.
Duration: 1 hour
Lecture outline:
(a) What is a nursery?
(b) Importance of a nursery
(c) Types of nurseries – commercial and small-scale backyard
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(d) Steps in mangrove nursery establishment and operation
• Site selection
• Preparation for field collection
• Collection and bagging of wildings
• Collection and planting of seeds and propagules
• Monitoring and maintenance
PRACTICUM
Learning objectives: At the end of this session, the participants will be able to
(a) familiarize themselves with the selection of appropriate site and species for
nursery; and (b) experience hands-on selection of seedlings and bagging.
Duration: 1 hour
Materials and equipment:

L

• Minimum 2 pieces of 8x10 in polybags per participant
• 2 pieces shovel per group of 10 participants

ZS

Field activity:
(a) Look for seedling banks.
(b) Practice selection of nursery site using the site selection matrix.
(c) Locate appropriate wildings for bagging; discuss seedling quality and
species, for example, 6 to 8 leaves for A. marina.
(d) Demonstrate how to extract wildings from the ground, balling of
substrate, and placing balled wildings inside the bag.
(e) Each participant should bag at least two wildings (Fig. 26).
(f) Demonstrate proper handling of seedlings and how they should be
arranged in the nursery.

MODULE 4

Mangrove outplanting

LECTURE

Learning objectives: For participants to be able to (a) identify appropriate
outplanting sites using the correct guidelines; (b) appreciate the differences
among various outplanting sites; (c) learn the factors considered for outplanting
such as species selection, planting density and size of seedlings; and (d) learn
the step-by-step method for outplanting
Duration: 1 hour

Lecture outline:
(a) Review of mangrove zonation and tides
(b) Site selection checklist
(c) Mangrove outplanting strategy
(d) Mangrove outplanting protocol
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PRACTICUM
Learning objectives: For participants
to be able to (a) apply correct
guidelines in selecting outplanting
sites; (b) practice proper outplanting
strategies; and (c) perform mangrove
outplanting protocols.
Duration: 1 hour

L

Materials and equipment:
• Checklist for outplanting site
selection
• Seedlings (from nursery or
wildings)
• Seedling carriers
• Shovels, digging blades, trowels
FIG. 27. Outplanting of mangrove seedlings from the nursery.
• Meter stick
• Bamboo stakes (1m long)
• Pre-cut strings (~20 cm long)
• Large plastic bag (preferably recycled)

ZS

Methodology:
(a) Gather all participants in practicum venue with lecture notes at hand.
(b) Give orientation regarding the use of the site selection guidelines and
outplanting methodology.
(c) Prompt participants to assess a given location whether it is a good
outplanting site using the provided checklist.
(d) Demonstrate each planting step.
(e) Prompt participants to perform outplanting steps. Each participant should
have planted at least 1 seedling (Fig. 27).
(f) Gather all participants to give feedback and corrections, and highlight
good and poor execution of outplanting steps.
(g) Additional site visits may be conducted to show:
• Seafront outplanting site with ‘pagatpat’ (S. alba) and/or ‘bungalon’
(A. marina)
• Inner abandoned fishpond for outplanting site
Additional notes:
(a) Inner abandoned fishponds are better practicum venues for outplanting
as they are generally of higher elevation, thus field activity is not limited to
tide level.
(b) Seedlings to be used for outplanting practicum must have been prepared
beforehand.
(c) Nursery establishment, outplanting, and monitoring & maintenance
practicum sites are preferably near each other.
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MODULE 5 Monitoring and maintenance
LECTURE
Learning objectives: For participants to be able to (a) learn the threats encountered in
outplanting sites and the appropriate solutions; (b) learn proper maintenance
techniques in outplanting sites; (c) familiarized themselves with structures used
for protection of outplanting sites; and (d) learn the protocols for monitoring
outplanted mangroves or maintenance techniques in plantations.
Duration: 30 minutes

L

Lecture outline:
(a) Threats, problems and solutions encountered in outplanting sites
• Physical threats (wave action, sediment erosion, sediment accretion)
• Biological threats (algal blooms, barnacles and other attached
organisms, insect pests)
• Man-made threats (fishing boats, garbage, and debris; gleaning,
domestic animals; other human activities)
(b) Monitoring (community decision tree)
PRACTICUM

ZS

Learning objectives: For participants to be able to (a) learn proper maintenance
techniques in outplanting sites; (b) visit structures used for protection of
outplanting sites; and (c) be familiar with monitoring of outplanted seedlings.
Duration: 30 minutes

Materials and equipment:
• Outplanted seedlings
• Mangrove plantation (optional)
• Long-nose pliers, scissors, garbage bags

FIG. 28. Seedlings,
shovels and stakes
are needed for
the outplanting
practicum.

Methodology:
(a) Gather all participants in practicum venue with lecture notes at hand.
(b) Give orientation regarding the site and its possible threats
(c) Demonstrate proper technique on how to remove algae, garbage, or
barnacles clinging in mangrove seedlings (Fig. 28).
(d) Demonstrate monitoring protocol for selected outplanted seedlings and
prompt participants to perform measuring height.
(e) Additional field visits may be conducted
to show sites where there are breakwater,
fences, and/or signage installed.
Additional note: Sites for nursery establishment, outplanting, monitoring, and maintenance practicum are preferably near each
other.
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MODULE 6 Beach forest biology and ecology
LECTURE
Beach forest biology
Learning objectives: At the end of this session, the participants will be able to
(a) understand the biology and ecology of beach forests; (b) appreciate their
functions including coastal protection, food, medicinal and other uses; and (c)
understand the current threats to beach forests.
Duration: 1 hour
Reading material: Beach Forest Species and Mangrove Associates in the
Philippines (Primavera and Sadaba 2012)

ZS
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Lecture outline:
(a) Beach forest biology
• Taxonomy
• Plant groups (trees, vines, creepers, etc.)
• Morphological adaptations (spines, thick leaves, etc.)
(b) Beach forest ecology
• Forest profile (ridge to reef)
• Zonation (seaward vs. landward)
(c) Functions and valuation
• Coastal protection: beach forest-mangrove greenbelts
• Medicinal, wood and other traditional uses
• Ornamental species: gardens, landscaping, fences
• Biotech, industrial applications
• Wildlife habitat
• Reforestation for climate change mitigation (sturdy, colonizing species)
• Place names
(d) Beach forest status and threats
• Conversion to coastal settlements, beach resorts, etc.
PRACTICUM
Beach forest species identification

Learning objectives: At the end of this session, the participants will be able
to identify ten different beach forest species of trees, bushes, vines based on
Primavera and Sadaba (2012) and note relative location with reference to the
high tide line.
Duration: 1 hour (plus travel time)
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Field activity:
(a) Field instructors are expected to be on site at least an hour before the
participants arrive to attach the prepared tree tags to the different species
and review the order of activities of the trip and sequence of species to be
found.
• Trees to be tagged are preferably a few meters distant from each other to
minimize crowding of participants.
• Site should have at least 10 species of beach forest species.
(b) Before travelling to the site, group the participants such that ratio of
instructor to participants is 1:10-15.
(c) If the site is an ecopark with a boardwalk, or a narrow strip, groups should
conduct species identification one after the other to avoid crowding. While
the other groups are waiting, the instructor can discuss how to use the field
guide.
(d) Field instructor to point out the unique characteristics of each species and
any anecdotes (e.g., ‘balabago’ bark used for rope, and also in making grass
skirts for hula-hula dancers).

MODULE 7

Beach forest nursery

ZS

LECTURE
Beach forest nursery

Learning objectives: This session aims to (a) introduce participants to
the methods for locating and identifying mother trees and wild seedlings as
source of propagation materials; (b) familiarize participants with the correct
techniques in beach forest nursery establishment; and (c) introduce participants
to outplanted beach forest saplings and trees.
Duration: 1 hour

Lecture outline:
(a) Survey of mother trees, fruits, and wildings
• Location of beach forests (starts at supratidal line near mangrove edge)
• Data recording (species, location/coordinates, date and presence of
flowers, fruits, seeds and seedlings)
• Sampling for unknown species (description and measurements)
• Data collating, processing and presentation
(b) Nursery establishment
• Seeds/fruits/seedlings collection
• Pre-treatments
• Sowing/planting
• Monitoring and maintenance
• Bagging or rebagging
(c) Outplanting of beach saplings
• Demo sites of outplanted beach forest trees
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PRACTICUM
Nursery and outplanting
Learning objectives: This session aims to (a) provide participants with a venue
for hands-on application of protocols for locating and identifying beach mother
trees as source of propagation materials; (b) demonstrate to participants correct
techniques on beach forest nursery establishment (Fig. 29); and (c) demonstrate
proper outplanting methods of beach saplings (Fig. 30).
Duration: 1.5 hours

L

Materials and equipment:
• GPS, map, camera
• Scissors, recycled plastic bags, ruler, weighing scale
• Notebook, pen / pencil
• Seeds / fruits of beach forest trees for pre-treatment; and seedlings
• Pre-treatment materials (wash basin, strainer, thermometer,
heater, beaker, cutter, knife, towel, cardboard box, used paper)
• Pre-treated seeds / fruits for sowing
• Seedbed
• Polybags
• Trowel, watering can, shovel
• Seedlings for maintenance activity

ZS

Activities:
Reconnaissance of practicum sites should consider high diversity of beach
flora in a small area, ease of logistics, availability of planting materials and
appropriate planting sites, access to communications and public utilities,
safety and security, pre-planned route for survey of mother trees, areas
for nursery activities (pre-treatments, sowing, rebagging, monitoring and
maintenance) and outplanting. Conduct an orientation to participants at the
start of each practicum.

FIG. 29. Beach
forest nursery of
a PO in Kaungcod,
Madrilejos, Cebu.
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(a) Survey for mother trees
• Conduct survey following the planned route
• Record occurrence of beach tree species, location (coordinates),
date and presence of flowers, fruits, seeds and seedlings
• Take samples of plant parts (e.g., leaves, flowers, fruits) for unknown
species; describe (e.g., shape, color, texture), measure (e.g., length,
width, etc.) to characterize the species for later identification; also take
photographs of the whole tree and major parts
• Collect seeds, fruits or seedlings for use in nursery establishment
(b) Nursery establishment
• Make use of seeds, fruits or seedlings collected during the survey,
if available
• Conduct species-specific pre-treatments (e.g., temperature, cutting)
• Sow seeds in seedbed, polybags for germination
• Perform monitoring and maintenance activities
• Bag or rebag previously nursed seedlings
(c) Visit to beach forest nursery (as alternative to activity b)
(d) Outplanted beach forest saplings (optional)
• Demo sites of outplanted beach forest trees in Dungon B, Iloilo City;
Oton, Iloilo; and Sta. Fe, Bantayan Island, Cebu

ZS

MODULE 8 Involving communities

LECTURE
Involving communities

Learning objectives: At the end of the lecture, the participants will (a) appreciate
the importance of involving communities in mangrove work; (b) learn the
different forms of community engagement; and (c) understand the process in
organizing communities.

FIG. 30.
Outplanting
of beach forest
saplings in Sea
Camp, Santa Fe,
Cebu.
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Duration: 1 hour
Lecture outline:
(a) Criteria in selecting sites for mangrove and beach forest rehabilitation
projects
(b) Forms of engagement
• With fishpond operators
• With LGUs
• With communities
(c) Definition of community organizing
(d) Steps in organizing communities around mangrove and beach forest
projects
(e) Opportunities for communities

L

PRACTICUM
Sharing of community experiences
Learning objectives: At the end of session, the participants will be able to (a)
relate theory to practice; (b) deepen understanding of the role of communities
in mangrove rehabilitation; and (c) share their own experiences with the
community.
Duration: 1.5 to 2 hours

ZS

Materials and moderator: If there’s no electricity, presentations may be
written on manila paper. A moderater will ensure good discussion.
Presentation and sharing outline:
(a) Welcome and introduction of participating groups
(b) Statement on the purpose of visit
(c) Brief introduction of the profiles of site and PO
(d) Process of PO formation and organization
(e) Projects undertaken and lessons learned
(f) Question and answer session
(g) Closing and site tour

FIG. 31. PO
members in
Pedada, Ajuy,
Iloilo share their
mangrove
experiences.
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MODULE 9 Mangrove and beach forest rehabilitation planning
LECTURE AND PRACTICUM
Learning objectives: At the end of the session the participants will be able to (a)
understand the need for, and the process of, developing a mangrove rehabilitation
plan and (b) develop a simple mangrove and beach forest rehabilitation plan.
Duration: 30 minutes for lecture and 2 to 2.5 hours for practicum
Lecture outline:
(a) What is a plan?
(b) Why is there a need to formulate a mangrove rehabilitation plan?
(c) Parts of a mangrove rehabilitation plan

L

Materials:
• Spot maps, ruler, manila paper, pentel pens, pencil, crayons

Workshop guide:
(a) Participants may work in groups or individually; one will be assigned to
present group output.
(b) Outline of group presentations:

ZS

• Project title, names of proponents, project objectives
• Basic information of the area where the mangrove project will be
•
•
•
•

implemented: location, land area, human population, household size,
major sources of income
Mangrove assessment: total mangrove area and number of species; if
damaged, indicate % damage; mangrove activities undertaken
Map of proposed project area (showing areas of mangroves, areas for
protection and rehabilitation, probable nursery and outplanting sites)
Calculation of nursery requirement based on spacing and target area for
planting
Gantt chart or table showing activities, time frame, responsible
persons or groups, and budget

36

ZSL: MANUAL FOR TRAINERS

Evaluation
It is essential to assess the learning of participants and efficiency of the course
so the feedback can guide and improve future training, whether to remove or
retain old topics and activities or introduce new ones. The training assessment
consists of evaluating (a) the participants’ level of knowledge at the start and
at the end of the training, (b) the learnings as a group, and (c) other aspects of
the training course.

Pre-test

L

A pre-training course test is administered at the start to determine the baseline
knowledge of participants. This will guide the trainers on which topics need
more attention. The MBFTC pre-test includes questions on taxonomy and basic
ecology of mangroves and beach forests, rehabilitation, etc. Ranging from 10
to 30, the items in the questionnaire (Appendix 12) will depend on the
participants’ educational background and experience. Pre-test results will
later be compared with post-test scores to evaluate how much (or how little)
the participants have learned.

ZS

Post-test

The post-test questionnaire features the same set of questions as the pre-test
and is completed by trainees after the training to measure effectiveness of the
MBFTC. Box 6 shows a sample analysis of the pre-and post-test results.

Individual and team learnings

Knowledge acquired by the trainees can be assessed in a plenary session with all
participants and trainers present, or in small group discussions with facilitators
for each group. In this activity, the participants report on what they have
learned. Such feedback, whether positive or negative, is used by trainers to
assess training methods and course content.
A plenary session requires one facilitator, one documenter and traineevolunteers to contribute to the discussion. For small groups, facilitators draw
out the information while a group member documents the discussions which
will then be reported in plenary.
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The knowledge and skills gained from the MBFTC are assessed by comparing
participants’ pre-test and post-test scores. An effective training is shown by
higher post-test scores. A sample of the results and analysis is presented
below.
Pre-test

Post-test

Difference in scores

Mean (average)

5.4

8.9

3.5

Mode

6

10

3

Maximum (highest)

9

10

7

L

The items on the pre-test (below) which are least correctly answered
will be the specific aspects that need to be emphasized. For example, all
participants got item no. 8 wrong, therefore proper seedling selection
for bagging (Appendix 12) will require more emphasis both in lecture
and practicum activity. Items no. 4 (seafront species used in mangrove
rehabilitation) and no. 10 (tides and outplanting site selection) will also
need further focus.
Item

Number and percent correct answers

Pre-test

Post-test

6

28.6

21

100.0

2

19

90.5

21

100.0

3

7

33.3

18

85.7

ZS

%

1

%

4

3

14.3

15

71.4

5

20

95.2

21

100.0

6

18

85.7

18

85.7

7

17

81.0

17

81.0

8

0

0.0

21

100.0

9

18

85.7

21

100.0

10

5

23.8

15

71.4

Training evaluation

Evaluation of the training can be given at the end of each day and/or upon
completion of the course. In the MBFTC, daily evaluation is made by providing
a flip chart or manila paper set up in a corner of the training room where
participants can post their observations and comments about the day’s session.

38

ZSL: MANUAL FOR TRAINERS

Training evaluation can also be in the form of a plenary session where
participants report on the (perceived) strengths and weaknesses of the
training. However, feedback is usually given by those who are not shy, and only
positive comments are shared. The written evaluation is more comprehensive
and unbiased. This is a form where participants rate the different aspects of
the training, e.g., lectures, resource persons and logistics (see Appendix 13
for examples). Written evaluation can provide substantial information on the
strengths and weaknesses of the MBFTC and aid trainers in the improvement
of instruction and delivery of the course topics.

Training Report

Rationale and objectives of training
Pre-training activities - reconnaissance survey, coordination meetings
Training lectures and practicum activities
Highlights – opening and closing ceremonies, daily activities, discussions
Evaluation – team learnings, pre- and post-test results, summary of written
evaluation, recommendations
• Appendices
- Training design
- Participants’ directory
- Pre- and post-test results
- Mangrove and beach forest rehabilitation plans
- Photographs and other documentation

ZS

•
•
•
•
•

L

Documentation of all phases of the MBFTC will facilitate preparation of reports
for partner agencies and donors. Included in the training report are:

Individual / team learnings

FIG. 32. Documentation
of field activities (such
as this MBFTC session in KII) makes the
Training Report more
interesting.
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Appendices
Appendix 1. List of Mangrove and Beach Forest Training Courses conducted by ZSL

Training course

Number
(participants)

30-31 March 2009; Ibajay, Aklan

23 (LGUs, POs,
academe)

6-7 April 2009; Dolores, Nueva
Valencia, Guimaras

20 (LGUs, POs)

20-21 April 2009; Pedada, Ajuy

23 (LGUs, POs)

4-5 June 2009; Ivisan and Panay,
Capiz

23 (LGUs, POs)

17 September 2009; Nabitasan,
Leganes, Iloilo

83 (NNHS students
and teachers, LGUs)

23 June 2009; Dumangas, Iloilo

19 (fishpond
operators, LGUs)

Organizers
ZSL

L

Mangrove Biology,
Ecology and
Management

Date and venue

ZS

19-20 March 2013; Sinandigan, Ubay, 23 (POs)
Bohol

The mangrove courses draw on the extensive learnings in mangrove conservation and rehabilitation of ZSL-Philippines’
Community-based Mangrove Rehabilitation Project (CMRP).

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION

25 May-4 June 2011; SEAFDEC/AQD,
Tigbauan, Iloilo

26 (NGOs, Academe, ZSL, SEAFDEC
LGUs, POs)

16-22 June 2013; SEAFDEC/AQD,
Tigbauan, Iloilo

22 (NGOs, LGUs,
POs)

ZSL, ELTI, SEAFDEC

10-14 March 2014; SEAFDEC/AQD,
Tigbauan, Iloilo

20

ZSL, FPE, ELTI,
PTFCF, SEAFDEC

11-16 Nov 2013; SEAFDEC/AQD,
Conducting Inventory and
Evaluation of Public Lands
Tigbauan, Iloilo
Released for Fishpond
Development Purposes
(Mangrove Training Course)

31 (BFAR)

ZSL, GIZ, SEAFDEC

Mangrove and Beach
Forest

14 April - 1 May 2014; Concepcion,
Iloilo

24 (POs, LGU)

ZSL, Concern Worldwide, Concepcion LGU

10-12 July 2014; Pulupandan,
Negros Occidental

30 (MAOs)

ZSL and Pulupandan
(Negros Occidental)
LGU

7-9 August 2014; Sta. Fe,
Bantayan, Cebu

43 (POs)

ZSL, Oxfam

1-2 September 2014; Kodia,
Bantayan, Cebu

30 (POs)

ZSL, Oxfam

15-17 September 2014; OMAGIECA
Ecopark, Oboob, Bantayan, Cebu

41 (POs)

ZSL, Oxfam

L

Mangrove
Conservation,
Rehabilitation and
Management
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ZSL, ECOFISH

27-29 October 2014; Tubigon, Bohol

46 (LGUs, POs)

ZSL, Darwin Initiative,
Tubigon (Bohol) LGU

28-30 November 2014; Ajuy, Iloilo

36 (POs)

ZSL, PTFCF and its
network

9-11 December 2014; Ajuy, Iloilo

79 (POs)

ZSL, ADRA

7-9 January 2015; CTU, Daan
Bantayan, Cebu

70 (Academe, POs)

ZSL, Oxfam

19-21 January 2015; Ajuy, Iloilo

77 (Luca POs)

ZSL, ADRA

11-13 March 2015; Carles, Iloilo

30 (Gigantes, Carles
POs)

ZSL, RISE Gigantes
Project - UPVFI

5-7 October 2015; Ajuy, Iloilo

18 (LGUs, POs, NGA) ZSL, Cordaid

Mangrove and Beach
Forest (Refresher Course)

14-15 May 2015; Pedada, Ajuy, Iloilo

30 (POs)

ZSL

Mangrove Rehabilitation
and Conservation (Training
of Trainers)

25-29 May 2015; Ibajay (Aklan), Ajuy
(Iloilo) and Iloilo City

24 (NGOs)

ZSL

6-10 July 2015; Ibajay (Aklan), Ajuy
(Iloilo) and Iloilo City

28 (Academe,
NGOs)

ZSL

23-27 November 2015; Ibajay
(Aklan), Ajuy (Iloilo) and Iloilo City

22 (NGOs, LGUs,
NGAs)

ZSL, Conservation
International

ZS

14-16 October 2014; Culion, Palawan 33 (LGUs, POs,
NGOs)

974
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Appendix 2. List of mangrove ecoparks in Luzon and Visayas

Name of park

Location

Contact office,
phone number, email

Remarks

LUZON
• 7.5 ha MPA with 20 mangrove spp
• Network of boardwalks
• Support from MLGU, MENRO and
Conservation International

Brgy. Kilitisan,
Calatagan,
Batangas

Mayor’s Office
09172010917/ 043-2133001;
mangingisda_1976@yahoo.
com

Bangrin Marine
Protected Area

Brgy. San
Miguel, Bani,
Pangasinan

Mayor’s Office (075) 5532010; • 42 ha mangrove forest with 10
info@bani.gov.ph
mangrove species, 57 bird species
• 510 m boardwalk
• Paddle boat tour

Triboa Bay
Mangrove Park

Ilanin Forest
Area, Subic,
Zambales

(047) 2524242/ 2524154/
2524655; 09165524758

• 2 ha mangrove forest with boardwalk

Pawa Mangrove
Nature Park

Brgy. Pawa,
Masbate City,
Masbate

Tourism Office (056) 5881120,
CPDO (056) 3335608;
rrtuason@yahoo.com

• 300 ha mangrove plantation
• 1.3 km boardwalk

L

Calatagan
Mangrove Forest
Conservation Park
[Ang Pulo]

VISAYAS

Mayor’s Office (036) 2892025; • 27 mangrove species
managed by BFA and NAMAO • 1,100 m boardwalk
• Support from SEAFDEC/AQD, Pew, ZSLPhilippines, TIEZA and BFAR

Bakhawan Ecopark

Bgy. New
Buswang,
Kalibo, Aklan

Kalibo Save the Mangroves
• Support from Kalibo LGU and Uswag
Association (KASAMA)
Foundation
President 09486808597, (036) • 220 ha mangrove forest
2627696
• 1.1 km boardwalk

Culajao Mangrove
Ecopark

Bgy. Culajao,
Katunggan sa Culajao
Roxas City, Capiz Salbaron Association, Inc.
(KACUSA)
President 09206532394 or
Roxas City Agriculture Office
(036) 6210500 local 306

ZS

Katunggan It Ibajay Brgys. BugtongEcopark
bato and
Naisud, Ibajay,
Aklan

• Bamboo footwalk, cottages
• Support from Roxas City LGU and Pew

JB Lacson
Brgy. Sta. Ana,
Foundation
Nueva Valencia,
Maritime University Guimaras
Ecological Park

(033) 3940024 or
09263753634

• Training Center
• Boardwalk
• Aquasilviculture demo, MPA

Isla Nabuswang
Mangrove Eco Park
& Wildlife
Sanctuary

Nabuswang
Island, Brgy.
Canmoros,
Binalbagan,
Negros
Occidental

Mayor’s Office (034)7429111;
binalbagan.gov.ph@gmail.
com

• 56 ha mangrove forest
• 1.1 km boardwalk
• Bantay Katunggan

Katunggan Ecopark

Brgy. Nabitasan, Mayor’s Office (033) 3295566
Leganes, Iloilo

• 15 ha of AUU fishpond reverted to
mangrove
• Footwalk
• Dugong watching
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Balaring, Silay
Mangrove Park

Brgy. Balaring,
Silay City,
Negros
Occidental

Mayor’s Office (034) 4950068, • Mangrove boardwalk
4950587 or 4955269
• Ikaw Ako (Japananese NGO) support

Suyac Island, Sagay
Marine Reserve

Brgy. Old
Sagay, Sagay
City, Negros
Occidental

Tourism Office (34) 4880649;
sagaycityinfo@yahoo.com

• Mangrove boardwalk
• MPA
• Social marketing, catering

Tanjay City
Mangrove Forest

Brgy. Luca,
Tanjay City,
Negros Oriental

Mayor’s Office (035) 5270823
or 4158456

• View decks and boardwalk

Pagatban
Mangrove Nursery

Brgy. Pagatban,
Bayawan City,
Negros Oriental

Tourism Office (035) 5310883
or 09279409778

• Mangrove rehabilitation and nursery
• Bamboo footwalk
• Aquasilviculture
• ~400 ha protected mangrove forest
• ~100 m boardwalk

L

Bais Bird Sanctuary Bais City, Negros Bais Tourism Office (035)
and Mangrove Park Oriental
5415161/ 4028174; fax (035)
4028181
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• Mangrove nursery and footwalk
• With support from ZSL-Philippines, LGU,
DENR and BFAR

Brgy. Obo-ob,
Bantayan, Cebu

Obo-ob Mangrove Garden
Integrated Ecotourism and
Conservation Association;
OMAGIECA Secretary
09072387668

Alcantara Sea
Paradise

Poblacion,
Alcantara, Cebu

Mayor’s Office (032) 4735587/ • Funded by LGU
4739199
• 1 km footwalk with mini-zoo

Olango Island
Wildlife Sanctuary

Olango Island,
Lapu-Lapu City,
Cebu

Mayor’s Office (032) 3411280
or 3400656

• Birdwatching
• Mangrove tour

Talibon Mangrove
Co-Management
Area

Brgys. San
Agustin,
San Roque,
Balintawak
and San Isidro,
Talibon, Bohol

Mayor’s Office (038) 5150051
or 5159047

• 580 ha mangrove forest co-managed by
DENR and PLGU
• 2 km boardwalk

SAVIMA Mangrove
Adventure Tour

Brgy. San
Vicente,
Maribojoc,
Bohol

Kagawad S. Pugio
09182412321 or
09391495164

• Supported by LGU, BEMO, PACAPAUSAID and PROCESS Bohol

Tabuk Island
Marine Park and
Wildlife Sanctuary

Palompon,
Leyte

MESDO Office (053) 5559044;
herville6538@yahoo.com

• Bamboo footwalk
• Migratory and endemic birds, bats

Cabucgayan
Boardwalk

Brgy. Looc,
Cabucgayan,
Biliran

Mayor’s Office (053) 5029062
or 09192068291

• 300 m boardwalk
• 2.7 ha mangrove garden
• 0.25 ha aquasilviculture mudcrab
production
• Funding from PLGU and PEF

ZS

Obo-ob Mangrove
Ecopark
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Appendix 3. Budget for 3-day (A) and 5-day (B) training course

A. Three-day onsite training: 30 participants (live-out) and 5 instructors and training staff (live-in)
Item

Proposed budget (PhP)

Meals (lunch and snacks)

Snacks @PhP50/person (2/day); lunch @PhP150/person

26,250

Meals (breakfast and dinner of
training staff)

Breakfast @PhP100; dinner @PhP50

Transportation

Gasoline and/or vehicle hire including field trips:
PhP1,000 to 5,000 depending on distance

18,000

Accommodation

PhP2,000 per room @double occupancy

12,000

Supplies

Mangrove Field Guide, training manual, workshop
materials, field supplies (bags, seedlings, stakes, shovel,
pliers, scissors, tags), certificates, backdrop

16,000

Honorarium

For lecturers and field instructors @PhP1,000/hour

24,000

L

3,750

Total

100,000

B. Five-day offsite training (all live-in): 30 participants, 5 instructors and training staff
Item

Proposed budget (PhP)

Breakfast @PhP100; snacks @PhP75 (2/day); lunch @
PhP150; dinner @PhP50

Transportation (in-training)

Gasoline and/or vehicle hire including field trips:
PhP1,000 to 5,000 depending on distance

Transportation (air/sea/land of
participants to/from training
venue)

PhP1,000 to 6,000/person depending on transport
mode and distance

Accommodation

PhP2,000 per room @double occupancy

72,000

Supplies

Mangrove Field Guide, training manual, workshop
materials, field supplies (bags, seedlings, stakes, shovel,
pliers, scissors, tags), certificates, backdrop

16,000

Honorarium

For lecturers and field instructors @PhP1,000/hour

40,000

ZS

Meals and snacks

Contingency

Total

140,000

17,000
210,000

5,000
500,000

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION
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Appendix 4. Design for 3-day (A) and 5-day (B) training course

A. Three-day course (Mangrove and Beach Forest in 2014)
Time

Activity/topic

Day 0 — 13 October: Arrival and registration of participants
Day 1 — 14 October
8:00-8:45

Opening ceremony

8:45-9:00

Pre-test

9:00-10:00

Lecture (L): Mangrove biology and taxonomy

10:00-11:00

(L) Mangrove conservation and protection
(L) Beach forest biology

12:00-1:00

Lunch break

1:00-2:00

(L) Assessment of mangrove damage and recovery; clearing guidelines

2:00-3:00

(L) Mangrove nursery

3:00-4:00

(L) Beach forest nursery

4:00-4:30

Open forum

L

11:00-12:00

Day 2 — 15 October

Breakfast

5:30-6:30

Travel from Culion lecture venue to practicum site

6:30-8:30

Practicum (P): Identification of beach forest and mangrove species

8:30-8:45

Snacks

8:45-9:45

(P) Mangrove damage and recovery assessment

9:45-10:45

Travel back to Culion lecture venue

10:45-1:00

Lunch and rest

1:00-1:30

Recapitulation

1:30-2:30

(L) Mangrove outplanting

2:30-3:30

(L) Communities’ role in mangrove rehabilitation

3:30-5:00

Workshop (W): Processing and presentation of damage assessment data

ZS

5:00-5:30

Day 3 — 16 October
5:00-5:30

Breakfast

5:30-6:30

Travel to practicum site

6:30-7:30

(P) Establishing a backyard nursery (mangrove and beach forest)

7:30-8:30

(P) Outplanting and maintenance (mangrove)

8:30-9:30

Travel back to Culion lecture venue

9:30-10:00

Snacks and wash-up

10:00-11:00

(L) Mangrove rehabilitation plan

11:00-12:30

(W) Mangrove rehabilitation plan

12:30-1:30

Lunch break

46

ZSL: MANUAL FOR TRAINERS

1:30-2:30

Presentation of the mangrove rehabilitation plan

2:30-2:45

Short break

2:45-3:15

Team learnings / evaluation

3:15

Closing ceremony

Home sweet home

B. Five-day course (Mangrove Conservation,Management and Rehabilitation in 2013)
Date / time

Topic / activity

Day 0 — 16 June
2013 (Sunday)

Arrival of participants. Billet at SEAFDEC Aquaculture
Department, Tigbauan, Iloilo

Lecturer / field instructor
/ in-charge
SEAFDEC staff

Registration

L

Day 1 — 17 June (Monday)
8:00-9:30

Orientation/tour of SEAFDEC

9:30 – 10:00

Opening ceremony

10:00 - 10:45

Mangrove biology and taxonomy

JH Primavera

10:45 – 12:15

Mangrove taxonomy

RJ Loma

12:15 – 1:15

Lunch break

1:15 – 2:30

Mangrove livelihood/utilization and valuation

JH Primavera

2:30 – 4:00

Mangrove nursery

RJ Loma

6:00

Welcome dinner

ZS

SEAFDEC staff

Day 2 — 18 June (Tuesday)
8:00 -10:00

Mangrove outplanting (seafront, greenbelt, and abandoned
ponds)

JH Primavera /
JD Coching

10:00 - 11:00

Establishing eco-parks

JH Primavera

11:00 - 12:00

Mangrove governance, policies (hand-outs)

Danny Lorilla (DENR)

12:00 - 1:00

Lunch break

1:00 - 2:00

National greening program (NGP)

Malou Laluan

2:00 - 3:00

Communities’ role in mangrove rehabilitation and conservation

JP Savaris

3:00-4:00 PM

Orientation on site visits (itinerary, attire)

JP Savaris

Day 3 — 19 June (Wednesday)
5:00 – 8:00

Travel from Tigbauan to Ivisan

SEAFDEC / ZSL

8:00 – 12:00

Community engagement with the DENR for NGP/visit to PO
nurseries and outplanting areas

R Golbeque

12:00 – 1:00

Lunch break

NewBAMA

1:00 – 3:00

Discussion with NewBAMA, MLGU, DENR, LGU on their sites,
seedling/bagging, outplanting, and financial requirements

R Golbeque / NewBAMA

3:00 – 4:00

Bagging and planting

JD Coching

4:00 – 5:00

Travel to Roxas City, overnight stay

R Golbeque

47

L

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION

Field and practicum activities comprise at least 50% of effective MBFTCs.

Day 4 — 20 June (Thursday)

Travel from Roxas City to Ajuy

ZSL / SEAFDEC

10:00 - 12:00

Pedada Eco-park tour

BPFA / JP Savaris

ZS

8:00 – 10:00
12:00 - 1:00

Lunch break

1:00 – 3:00

Talk with the POs, LGU Ajuy on: eco-park, breakwater, mangrove BPFA / JP Savaris
rehabilitation, CBFMA

3:00 – 5:00

Travel back to SEAFDEC

BPFA

ZSL / SEAFDEC

Day 5 — 21 June (Friday)
8:00 – 9:00

Processing of field experience

SEAFDEC / JP Savaris

9:00 – 10:30

Course evaluation

SEAFDEC

10:30 - 11:30

Early lunch break

11:30 - 1:00

Travel SEAFDEC to Nabitasan, Leganes

SEAFDEC

1:00 - 2:30

Discussion on site with LGU Leganes on reverted / abandoned
ponds

JD Coching/
W Batislaon

2:30- 3:00

Travel from Nabitasan to Ermita, Dumangas

3:00 - 4:00

Tour S. alba greenbelt

JD Coching

4:00-4:30

Travel from Ermita to Leganes

SEAFDEC

4:30 – 5:30

Closing ceremony (LGU Leganes Municipal Hall)

SEAFDEC

6:00 - 7:00

Travel back to Iloilo City (mall shopping) then SEAFDEC

SEAFDEC

Day 6 — 22 June (Saturday): Departure
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Appendix 5. Information/application sheet

TRAINING OF TRAINERS: Mangrove and beach forest rehabilitation and conservation
INFORMATION SHEET (Note: please fill up electronically and return by email)
Personal Data
1. Name: ___________________________________________________________________________
(Last Name)

(Middle name)

Age: _____		
3. Sex:____		
Position: __________________________________________________________________________
Institution: ________________________________________________________________________
Address: __________________________________________________________________________
Tel / Fax Number: ___________________________ 8. Mobile Number:______________________
Email Address: ______________________________

L

2.
4.
5.
6.
7.
9.

(Given name)		

Experience in mangrove and beach forest related activities
1. Experience/s in mangrove rehabilitation activities (provide species of mangrove / beach forest planted and
other details of activity).

ZS
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Name of activity
(Please describe)
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________

Organizer and complete address;
activity venue
_____________________________

Inclusive dates

______________________

_____________________________

______________________

_____________________________

______________________

2. Experience/s in organizing and handling group activities
		

Name of activity
(Please describe)
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________

Inclusive dates

Organizer and complete address;
activity venue
_____________________________

______________________

_____________________________

______________________

_____________________________

______________________

3. Currently holding a supervisory function within your institution? _______ Yes _______ No
ENDORSED BY:
_____________________ ______________________________ _________________________
(Name and signature of university president or college dean)

(Date)

MANGROVE AND BEACH FOREST REHABILITATION AND CONSERVATION
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Appendix 6. Participants’ directory

Gender

Age

Designation

Institution/organization

1 Bernardita Nuevo

F

39

CAWAFA
Technician

Cabani-an Women in
Agriculture and Fisheries
Association (CAWAFA)

2 Dolores Mendez

M

57

President

Comverse Fisherfolks
Association (CFA)

3 Hazelle Bumatay

F

38

President

Sapao Agriculture and Fishery
Entrepreneurs (SAFE)

4 Myrna Ranido

F

47

Brgy. Kagawad

Ngolos BC

5 Cresencia Caberio

F

44

President

Sulangan Poultry Operators
Assoc. (SPOA)

6 Rodrigo Dagunot

M

38

President

Youth Entrepreneurs of
Sulangan (YES)

7 Marichu Loyola

F

31

President

Sulangan Shell Craft Assoc.
(SSCA)

8 Cesar Dado

M

49

Vice- President

Sulangan Hook and Line
Assoc. (HOLIFA)

9 Allan Bagasin

M

29

Brgy. Kagawad

Sulangan BC

Secretary

Sulangan Shell Craft Assoc.
(SSCA)

Address
Ngolos, Guiuan,
Eastern Samar

Sulangan, Guiuan,
Eastern Samar

L

Name

F

11 Joseph Anector

M

59

Development
Management
Officer IV

DENR - Borongan

Borongan, Eastern
Samar

12 Sadiri Pastores

M

59

Protected Area
Superintendent

DENR - Guiuan

Guiuan, Eastern
Samar

13 Efren Berongoy

M

49

Municipal
Agriculturist

Office of the Municipal
Agriculture Services

14 Delma Buhat

F

50

Project Manager ZSL Philippines – Eastern
Samar

15 Arcadio Mamites

M

44

Community
Organizer

ZSL Philippines – Eastern
Samar

16 Merigine Otara

F

Research and
Development
Officer

PROCESS-Bohol, Inc.

ZS

10 Remedios
Padullon

Purok 5, Esabo
Rd., Tiptip District,
Tagbilaran City 6300
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Appendix 7. Icebreakers (action songs, videos)
A. The Greenbelt Song (to the tune of the English
song for children “Where is Thumbman?”)
MANGROVE SPECIES OF THE MIDDLE TO
UPPER INTERTIDAL ZONE

Avicennia (2x) marina (2x)
Sonneratia alba (2x)
Rhizophora stylosa
BEACH FOREST SPECIES OF THE SUPRATIDAL ZONE

Balay, balay, balay ni Superman
Nasunog ang balay, balay ni
Superman
Balay, balay, balay ni Superman
Nasunog ang balay ni Superman
O, Wonder Woman
O, Wonder Woman
Nasunog ang balay ni Superman
O, Wonder Woman
O, Wonder Woman
Nasunog ang balay
D. ‘Leron leron sinta’ (to the tune of
“Those were the days, my friend”)

L

Terminalia (2x) catappa (2x)
Premna odorata
Albizia retusa
Thespesia populnea

C. ‘Balay ni Superman’ (to the tune of
“Alive, alive forevermore”)

Calophyllum inophyllum (2x)
‘Dangkalan’, ‘bita-og’
Alstonia scholaris
Millettia pinnata
‘Balok balok’, ‘bawok bawok’

ZS

B. Hahahehehoho group song (to the tune of
“Magtanim ay di biro”)

Leron, leron sinta
Akyat sa papaya
Dalay buslo sisidlan ng bunga
Pagdating sa dulo
Nabali ang sanga
Ano ba ‘yan
Humanap ng iba

Group the participants into three and assign
each group to sing haha, hehe, or hoho. The
assigned group will stand up when their part
is being sung.

E. ‘Sampung palaka’ (Taichi)
Sampung palaka, palangoy
langoy
Pataas, pababa, paikot-ikot pa
Ang sabi ng nanay, matulog
na kayo
Ang sabi ko naman, ayaw ko,
ayaw ko.

F. Dance (copy dance steps on
videos like Zumba, Froggy
Dance and Hokey, Pokey)

Action songs encourage individual participation and promote
group camaraderie.
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Appendix 8. Video fillers (available on YouTube)
No relocation, high casualty (2:09 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

2.

Mano po lolo, mano po lola (0:55 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

3.

Exposure, Sensitivity, and Adaptive Capacity (0:42 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

4.

I Huff and I Puff (0:48 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

5.

Reduce, Reuse Jam (1:11 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

6.

Trending Trendy (0:45 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

7.

Building a Wrong Port (1:01 min)
UPD-CHED Biodiversity and Resilience Communications Project (2013)

8.

Del Carmen’s King Crab (5:07 min)
SIKAT, Center for the Development of Indigenous Science and Technology, Inc.

9.

The Beauty of Mangrove Forests (2:08 min)
Dony Zaidi, Green World New Media (2013)

10.

Mangroves: Guardians of the Coast (28:31 min)
Mangroves for the Future (2012)

ZS

L

1.

11.

Great Barrier Reef – Reef to Rainforest (58:48 min)
James Brickell, BBC

12.

Coral Reef Adventure (46:18 min)
MacGillivray Freeman Films Education Foundation

13.

Planet Ocean (1:28:59hrs)
Yann Arthus-Bertrand

14.

Why the Ocean? (2:02 min)
One World, One Ocean

15.

Ocean Trash is a Problem You Can Solve (1:29 min)
Ocean Conservancy

16.

Nature is Speaking: Reese Witherspoon is Home (1:00 min)
Conservation International

17.

Nature is Speaking: Harrison Ford is the Ocean (2:03 min)
Conservation International

18.

Nature is Speaking: Julia Roberts is Mother Nature (1:58 min)
Conservation International

19.

Nature is Speaking: Ian Somerhalder is Coral Reef (1:36 min)
Conservation International

20.

Nature is Speaking: Kevin Spacey is Rainforest (1:45 min)
Conservation International
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Appendix 9. Lecture modules
MODULE 1: MANGROVE BIOLOGY
AND ECOLOGY
• This presentation will focus on what mangroves are;
their biology (including taxonomy) and ecology

L

• Mangrove habitats or ecosystems are part of a
much wider coastal land/seascape
• The mangrove ecosystem is connected to the
seagrass and coral reef ecosystems
• Key terms:
- Ecosystem
- Habitat

ZS
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• Mangroves are intertidal trees and shrubs found in
the tropics and subtropics
• Mangroves are ecological grouping - specialized
plants that belong to different taxonomic groups
• Key terms to introduce:
- Intertidal zone
- Tropics
- Subtropics

• Intertidal area – submerged during the high tide
and exposed during the low tide
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Mangrove distribution
• Mangroves grow in the tropics and sub-tropics;
nearest the equator, with warm weather and
abundant sunlight
• Two major studies estimated total mangrove
area globally between 14 and 15 million hectares
• Located in countries stretching from Central/
South America, West and East Africa, and South
to Southeast Asia

L

• Global mangrove distribution by geographic
location
• Highest area is concentrated in Southeast Asia
with 51,049 km2 (51 million ha) which is almost
1/3 of the entire global mangrove area

ZS

• List of mangrove-rich countries, by area
• Indonesia has 31,394 km2 (31 million ha)
comprising 20.9% of global mangrove area

• Globally there are 60-70 mangrove species found
in ~120 countries
• >50% of species are found in the Indo-Pacific
region
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• Literature indicates around 43 species in the
Indo-Pacific region
• Of the 60-70 global mangrove species, 35-40
species are found in the Philippines
• These species belong to 14 families and 17
genera

L

• Among the many Philippine mangrove species,
the common ones are the seafront species
- ‘Bungalon’/’piapi’/’miapi’ (Avicennia marina)
- ‘Pagatpat’ (Sonneratia alba)
- ‘Bakhaw’ (Rhizophora spp.)

• Many towns and villages are named after
mangroves (and mangrove associates)
• This includes Manila, the country’s premier city
• The generic local terms for mangrove areas
are ‘bakhawan’ (after ‘bakhaw’) in Luzon, and
‘katunggan’ (after ‘tungog’ Ceriops tagal) in the
Visayas and Mindanao
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Mangrove species identification
• Basic references are the Handbook of
Mangroves in the Philippines and the Field
Guide to Philippine Mangroves
• The first book has more technical information,
whereas the second is a laminated pictorial
guide designed for field use
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• The Handbook gives a detailed species description
including:
- distribution
- leaf, flower types and fruit
- roots, trunk
- flowering/fruiting season
• The Field Guide highlights these features in photos
to make identification faster and easier

L

• Mangrove species show different flower, fruit, and
leaf types
• The Handbook defines and describes each type to
aid in identification of species
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• Mangroves are able to survive extreme
intertidal conditions by means of several coping
mechanisms
- Salt glands
- Breathing structures (lenticels)
- Specialized roots
- Viviparous seeds
- Thick epidermis
- Waxy cuticle
- Succulent leaves
• Mangrove roots provide additional breathing
mechanisms, especially during high tide
• Pneumatophores of Sonneratia caseolaris can
grow more than 1 meter high

ZSL: MANUAL FOR TRAINERS

Mangrove settings:
- lagoon
- estuarine lagoon
- estuary
- estuarine delta
- delta

L

• Distribution and growth of mangrove species are
influenced by tidal elevation/flooding regime,
salinity, substrate etc.
• Species may be distributed
- vertically according to low, mid, and high tidal
			 level, and
- horizontally from downstream, intermediate
		 and upstream

PLANT MANGROVES IN THE RIGHT PLACE
• Mangroves grow at or above mean sea level (MSL)
which is TIDALLY INUNDATED NOT MORE
THAN 30% of the time (Kjerfve 1990).
• This natural distribution of mangroves should be
the scientific basis for outplanting activities

ZS
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• Incorrect site selection of mangrove outplanting
only results in mortality
• Wrong practice - outplanting mangroves in areas
below the mean sea level, that is submerged in
seawater more than 30% of the time
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• Mangroves are important to various groups from the local community to national and global
levels
• Local uses are more immediate and direct while
global uses are more long term and indirect
• Mangrove goods come from fisheries and
forests; services include storm protection, water
quality maintenance and wetland habitat

L

• Traditional mangrove uses in the Philippines are
many and varied
• These include medicinal and cosmetic uses of
leaves, bark, branches, etc.

ZS

• Famous food uses of mangrove / mangrove
associates:
- vegetables
- flavoring
- tea leaves
- seasonings
- fodder for animals

• Mangroves serve as habitat - breeding, nursery,
and feeding grounds of many animal species
• These include vertebrates (fish, birds) and
invertebrates (sponges, molluscs, insects)
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• Mangroves sequester carbon at 4-5x the rate of
tropical forests
• Most of the carbon is below ground (vs.
aboveground)
• Mangroves are key to mitigation of climate
change and global warming

L

• Mangrove valuation (Barbier et al, 2011)

• Different mangrove valuation studies
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PHILIPPINE MANGROVES ARE DISAPPEARING!
• Main cause is conversion of mangrove areas to
fishponds
• Recommended action = REVERT ABANDONED
AND ILLEGAL FISHPONDS TO MANGROVES
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• Sustainable pond aquaculture requires a 4:1
ratio of mangrove-to-fishpond (Saenger et al.
1983)
• With unregulated conversion, the current status
in the Philippines is a ratio of 1:1, way below the
ideal
• ACTION = MASSIVE MANGROVE
REHABILITATION that is SCIENCE-BASED

L

• Detailed discussion of mangrove rehabilitation
in the Manual on Community-based Mangrove
Rehabilitation (Primavera, et al. 2012)
• Mangrove nursery and outplanting covered by
other modules
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• Mangrove information and knowledge
disseminated particularly to the younger
generations
• Mangroves modules are available for primary
and secondary schools
• Unfortunately, these modules have not been
mainstreamed by the Department of Education

• School activities, such as a Mangrove Quiz,
can also be used to disseminate mangrove
information
• Questions may be in history (species name
of Manila) or arithmetic (area of mangrove
plantation if perimeter is given)
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• Posters, car stickers, and rulers can feature
mangrove information and recommendations
• Target groups of such materials are NGOs, POs,
LGUs, and schools
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MODULE 2: MANGROVE
CONSERVATION AND
MANAGEMENT

•

•
•

Mangroves are threatened both by natural
and anthropogenic factors
Rising sea level is the most significant natural
threat to mangrove loss; rate of sea level rise
is further accelerated by human activities
Anthropogenic factors range from small to
large-scale utilization of mangroves
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•

PHILIPPINE MANGROVES ARE DISAPPEARING!!
Main cause is conversion of mangrove areas to
fishponds
Recommended action = REVERT ABANDONED
AND ILLEGAL FISHPONDS TO MANGROVES

Anthropogenic factors have direct or indirect
contribution to mangrove loss
Examples of each category are listed in the table

L

•
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Sea level rise (SLR) is a major effect of climate
change
• Response to SLR:
- mangroves retreat or move landward, if space is
			 available
- mangroves lost, if structures prevent retreat or
			 landward transgression
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•
•
•
•
•
•
•

Recommendations from various mangrove papers
and conferences have the following key points:
Conserve remaining mangroves
Rehabilitate degraded sites and abandoned ponds
Involve communities in rehabilitation/protection
initiatives
Diversify livelihoods
Promulgate and enforce pro-mangrove laws
More realistic and higher aquaculture fees
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•
•
•
•
•
•

•
•

Mangroves offer many services
One of the main services of mangroves is
COASTAL PROTECTION
This service is critical for the Philippines
which is exposed to an average of 20
typhoons a year

L

•

Adapt mangrove-friendly aquaculture or
aquasilviculture
Community-based mangrove management
Co-management with LGUs
Legal tenurial instruments
Law enforcement
Education/dissemination

•

Philippine coastline is lined with fishponds
and hardly has a greenbelt
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•
•

Greenbelt/buffer zone requirement in
different countries
Despite many typhoons, the Philippines has
the narrowest greenbelt
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•
•

Comparison of shoreland exclusion or setbacks
Russia and Denmark have the widest requirement
(1-3 km), while the Philippines has the smallest (20
m)

•

Diagram of the foreshore area and other coastal zone
features
Note: Foreshore is also labeled timberland (mangrove forest)
Mangrove forests are protected by a number of laws
(e.g., Rep. Act 7161)

•

L

•

Some Philippine mangrove laws for protection,
greenbelts, tenure, pond conversion and reversion

•

Laws on Mangrove Protection

ZS

•
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Laws on Greenbelt/Buffer Zones

•

Laws on Tenure

L

•

•

Laws on Pond Conversion and FLAs

•

Laws on Forest Reversion/Rehabilitation
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Climate change mitigation and adaptation
- community-based management
- law enforcement
- 4:1 mangrove-pond ration
- science and policy

L

•
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Mangrove areas are muddy, wet with numerous roots
Access is a major challenge, hence the need for
footwalks

•
•
•
•

Different footwalk designs/materials
Floating (Hong Kong, China)
Wood (Palawan, Malaysia)
Cement (Thailand)

ZS
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•
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•

Mangrove boardwalk design
- 4-inch PVC pipe with steel bars and poured
		cement
- cost is PhP 1,000-1,500 per linear meter

Ecoparks also protect the biggest/oldest
mangrove trees (in Australia and the
Philippines)

L

•

•

Sharing experiences from the establishment of
Katunggan it Ibajay Ecopark (Ibajay, Aklan)

•

Timeline of KII Ecopark establishment

ZS
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Timeline of KII Ecopark establishment (with
institutional logos, photos)

•

Key activities in the footwalk construction

L

•
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Passing over/under branches add to “adventure”
during the walk
Signs with images and names of plants and animals
enhance the information function of an ecopark
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•
•

Fieldwork in mangroves
- GPS mapping
- species identification
- mangrove community structure (MCS)
			 analysis
•
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•
•

•

List of mangrove species identified in Ibajay and
other towns of Aklan
Total of 27 true mangrove species inside the
Bugtongbato-Naisud, Ibajay mangroves

L

•

One of the recent versions of the map of the
Bugtongbato-Naisud, Ibajay patch mangrove
Zones of dominant species are color-coded (e.g.,
brown for Avicennia rumphiana)

•
•
•

KII Ecopark; “Cinderella” story (of JH Primavera)
KII was launched in 2010
Her 1998 dream to share the experience of the
magnificent mangroves came true because she
remained true to her dream

•

Mangrove ecopark in Palawan features harvest of
‘tamiluk’ (shipworm)
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• Mangrove ecopark and plantation in Maribojoc and
Banacon, Bohol

Mangrove ecopark in Okinawa, Japan

ZS
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•

•

Mangrove ecoparks in Australia, Malaysia and
Hong Kong

•

Mangrove ecopark in Kung Krabaen, Thailand
- Development was supported by Thai king
- Ecopark is right beside shrimp ponds
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Mangrove ecopark in Kung Krabaen,
Thailand
- information boards
- tree tags with scientific and Thai names

•

Mangrove ecopark in Kung Krabaen, Thailand- boardwalk has holes to allow growth of trees
- hanging bridge

L

•

•

Mangrove ecopark in Thailand as venue of the
APEC International Youth Camp

•

Mangrove ecopark in Cabucgayan, Biliran

ZS
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Mangrove ecopark in Palompon, Leyte

•

How can LGUs protect and rehabilitate mangroves

L

•

ZS

MODULE 3: MANGROVE NURSERY

•

•

•
•

•

The establishment of a mangrove nursery is often
times disregarded in many mangrove rehabilitation
projects in the country. Thus, planting is dependent
on availability of seeds, propagules or wildings.
This lecture would give you insights on:
- importance of establishing a nursery and
make us appreciate the ease and sustainability of
establishing small, backyard nurseries
- use of wildings as a source of planting
material for rehabilitation
- criteria for selection of appropriate site - steps in
collection and bagging of seeds and wildings
Nurseries can provide mangrove seedlings of the
required species in the required numbers and sizes
at a given time.
They are essential for large-scale reforestation – they
meet the need for seedlings of different heights, e.g.,
taller plants for sites with deeper water or faster
sedimentation.
Nurseries provide temporary storage for excess
seeds and propagules produced in the fruiting
season which otherwise would be lost.
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•
•

•
•

There are two types of nurseries
Large-scale nurseries produce tens to hundreds of
thousands of seedlings may be bigger, more complex
with permanent structures. Seedlings are primarily
for sale
Small-scale or backyard nurseries are generally temporary for projects of short duration, and when the
reforestation area is small, and can be located under
mature mangrove trees (for shade).
ZSL Philippines recommends the latter They have the
advantages of regular maintenance and monitoring.

L

•

Small seeds are not suitable for direct planting as they
are easily washed away by currents
Survival along the seafront is higher for nurseryraised seedlings (vs propagules) because their woody
stems and developed roots and bigger sizes can better
withstand barnacle infestation and wave action

•
•

There are 35-40 species of mangrove in the
Philippines, and most nurseries rear Rhizophora
spp.
Other species reared are Avicennia marina and
Sonneratia alba based on their dominance as
frontliners in fringing mangroves and as pioneer and
colonizing species
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•

•

These are the steps in the establishment and
operation of a mangrove nursery based on ZSL
Philippines’ experiences in Panay and Guimaras
sites:
- site selection
- preparation for field collection
- collection and bagging of wildings
- collection and planting of seeds/propagules
- maintenance
- seedling selection and transport
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Step 1. Site selection
In selecting a nursery site, the following factors should
be considered:
• Natural tidal flow/inundation during spring tide to
minimize labor for watering plants
• Protection from waves during extreme storm events
– nurseries set up during the non-typhoon season
may be destroyed when storms come

•

L

•

Relatively flat, with firm substrate and well-drained
(not waterlogged)
Under the shade of mangrove/other trees – but
should avoid insects (e.g., larvae from talisay leaves
falling on mangrove seedlings)

•

ZS

•
•

Proximity to the planting site (for backyard
nurseries, to reduce transport costs)
Preferably close to a freshwater supply
Preferably close to seed/propagule sources

•
•
•

Selection of suitable sites is a critical step in
mangrove rehabilitation
A simple site selection check list was formulated by
ZSL Philippines to aid the assessment of suitable
mangrove nursery and planting sites
It includes biophysical and socioeconomic criteria
which were simplified from the guidelines found
in the Manual on Community-based Mangrove
Rehabilitation (Primavera et al. 2012)
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•

•

The following are minimum requirements in
selecting a good mangrove nursery site:
- flooded during spring tide (upper intertidal)
- protected from action
- substrate firm
- substrate flat
- well-drained location
- presence of trees for shade
Other parts of the checklist will be discussed in the
succeeding lectures

L

Step 2. Preparation for field collection
Prior to fieldwork
(a) Consult the commercial calendars to select a
suitable date and time.
- the ideal tide level for mangrove activity is 0.4 m
or lower
- although tide dependent, bagging should ideally
be conducted either early in the morning (6:00
9:00 a.m.) or late in the afternoon (3:00–
5:00 p.m.) to avoid the hot sun.
(b) Collectors (volunteers/PO members) should
prepare the following: appropriate clothes
(longsleeve, shirts, hats), rubber shoes/booties
(c) Prepare logistics (transportation, snacks,
certificates for volunteers) and materials
- seedling polybags: 8 x 12 “ (20 x 30.5 cm) for
wildings, smaller size of 4 x 6” (10 x 15 cm) for
seeds
- shovels or digging blades
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On the day of the fieldwork
(1) Give a brief orientation to the volunteers about
nurseries, e.g. their importance, site requirements,
and divide them into groups of seed/wilding
collectors, baggers and haulers.
(2) A ratio of one facilitator (project staff): 15-20
participants is recommended. More than this will
mean some volunteers may be unsupervised and
apply wrong practices, e.g., throwing – instead of
carefully carrying – the bagged seedlings, thereby
causing higher mortality.
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(1)

Look for seedling banks; which are often under
mother trees, between mangrove roots and dikes
of abandoned ponds, and/or along the beach
strand.
- the latter are short-lived because of wave
exposure, in contrast to those trapped by
roots or along the dikes of ponds, which remain
undisturbed and grow to one meter or more.
(2) Collect wildings between 10-30 cm tall with at
least 6 leaves; smaller plants are less sturdy while
bigger plants have longer roots that are more
prone to damage
Use a shovel or digging blade to carefully remove
the plant with soil still attached to the roots to
ensure they are surrounded by a ball of earth.
(4) Smaller wildings (10-20 cm long) need to be
conditioned in the nursery (3-4 mo up to 1 yr)
until they reach a minimum 30 cm and the stems
are sufficiently hardened
(5) Bigger wildings (20-30 cm long) may be
transplanted directly to the rehabilitation site
after removal, provided enough soil remains with
the roots
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(3)

(1)

Collect fruits or propagules from parent trees
manually and during peak season, usually in
June-August after the April-May flowering
(2) When collecting fruits, check the color and texture
for maturity, e.g., dark green-reddish hypocotyls
of Rhizophora and cracked skin of Sonneratia
and Xylocarpus fruits. Exclude fruits with insect
damage

When purchasing Rhizophora propagules in the
hundreds or more, it is advisable to give only 3050% down payment, and first check for viability
by planting the propagules in mud
		 - propagules that grow roots are viable and the
		
balance can be paid
(3)
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•
•

•

In Basyaw Cove, Dolores, Nueva Valencia,
Guimaras, Avicennia marina and Sonneratia alba
were planted but only 1-1.5 m tall Rhizophora
mucronata survived.
Propagules were grown in nurseries for more than 6
months to reach the suitable height.

L

•

Remove caps of Rhizophora propagules before
placing in individual bags.
Propagules are sown with 1/3 length of the
hypocotyl buried in the soil inside the bag (Melana
et al. 2000)

(4) To avoid possible transfer of diseases and pests,
propagules should not be transported between
islands
(5) Seeds and propagules can be stored in a shady,
cool and dry place and should be planted within 1
week to 1 month, depending on the species
- 10-20 days for A. marina and A. corniculatum
- 1 month for Rhizophora
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(6) After seed collection, the seeds are sowed and
germinated, maintained through watering,
fertilization and pest protection, and hardening
prior to transport and outplanting.
		 - Large seeds: Avicennia and propagules of
Rhizophora, Bruguiera may be germinated
directly in individual containers
		 - Small seeds: Sonneratia are best germinated
		
on a seedbed prior to transfer to separate bags
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L

(7) S. alba is one of the major colonizing mangroves,
but wildings are rare and nursery techniques are
undeveloped
(8) Protocols for ‘pagatpat’ rehabilitation jointly
developed by Kapunungan sa Gagmay’ng
Mangingisda sa Concepcion and the Philippine
Tropical Forest Conservation Foundation (Buduan
and Ballon 2012):
- collected ripe fruits are macerated to release the
seeds which are then soaked in water to separate
viable seeds (they sink) from nonviable floaters
- seeds are sown on a thin layer of mud lined
canvas; they germinate after 3-5 days, are
removed and broadcast on a suitable substrate,
e.g., abandoned ponds, at ~50 seedlings/sq m
- after 4 mo, the seedlings are mudballed for
transplanting nearby or for transport to other
rehabilitation sites

ZS

- if seedling bags are not available, recycled
tetrapacks and plastic cups may be used
- coconut husks can also serve as substrate

•
•

After the wildings and seeds have been bagged, they
are placed in areas protected from waves.
For ease of transfer relays may be done
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•

These are examples of A. marina and S. alba
nurseries in Iloilo.

•

Bagging of Bruguiera propagules are the same as
bagging Rhizophora propagules.
If Bruguiera wildings are abundant, select those
with only 2-4 leaves as their roots have not yet
deeply penetrated the ground

L

•

(1)

The nursery needs to be visited at least 2-3 times
weekly to check that the plants remain upright
and are healthy, and to ensure regular watering
and protection from pests and stray animals.
- To avoid attacks of Coccotrypes (formerly
Poecilips) fallax, propagules are sun-dried
or air-dried for 1-2 weeks prior to planting in 		
polybags to reduce moisture content
(2) Remove diseased plants and bury them
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(3)

If nursery rearing is longer than 6 mo (e.g., to
produce 1-m tall plants), polybags should be
separated from the bottom of the nursery with a
plastic sheet lining to prevent roots from reaching
the ground
(4) If seedlings are stunted due to small bags, transfer to bigger bags without damaging the roots
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(1) Regularly segregate seedlings by species and size
for easy transport and hauling of required sizes
for planting and/or sale
(2) Transport may be needed if planting site is far, although it is best to plant wildings onsite. Prepare
crates or modified seedling carriers, e.g., sack
material attached to bamboo poles

Costs (including materials, transport and labor) for
bagging one wilding are high at PhP13-20 each for
volunteers, but are lower if labor is provided by PO
or community members.
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•

In conclusion, these are the 3 major points to
remember:
• Onsite/backyard nurseries are easy to set up and
maintain because of access
• Use of wildings: using nature’s excess to save time
• Participation of various groups as an educational
tool and provide basis of ownership to help in protecting and managing the mangrove forest

MODULE 4: SITE SELECTION FOR
MANGROVE REHABILITATION

•
•

Numerous mangrove rehabilitation projects in the
Philippines were unsuccessful due to wrong site
selection
This lecture will highlight proper outplanting site
selection
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•

•

To locate the UPPER and MIDDLE intertidal zone
where mangroves naturally grow, we use high tides
and low tides
The boundary between the supratidal and upper
intertidal zones (red line), is indicated by the
highest spring high tide. The boundary between
the middle and lower intertidal zones (blue line) is
indicated by the lowest neap low tide
Thus, in properly selecting areas for mangrove
rehabilitation, we use the LOW TIDE DURING
NEAP TIDE

L

•

Marine habitats are divided into different zones:
supratidal, intertidal and subtidal zones
- Supratidal zone is the area not reached by the
highest spring high tide and is dry from seawater
at all times
- Subtidal zone is submerged in seawater at all
times.
- Intertidal zone is the area submerged during the
highest spring high tide and exposed during the
lowest spring low tide and is further divided into
upper, middle, and lower intertidal zones
Mangroves grow in areas that are tidally inundated
NOT MORE THAN 30% of the time, of which is the
upper and middle intertidal areas

•

•
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•

•

•

•

The Philippines has semidiurnal, or two – major
and minor – tides in a day. The range of the tide
depends on the moon phase is classified as spring
tide and neap tide, which takes a two-week cycle
Taking January 2013 as example, the spring tide is
during Jan 1-3, 10-17 and 24-31 when tidal range is
at maximum. Neap tide is from Jan 4-9 and 18-23.
Note that at neap tide, seawater level stays almost
the same for hours
Dates of NEAP tide are the most advised to
go out on field and select areas for mangrove
rehabilitation
Biophysical factors must be considered for
successful site selection. In some cases mangroves
are planted in the seagrass bed or in flooded areas
because these are already in the low intertidal zone
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An example of an abandoned fishpond that is
waterlogged during low tide of NEAP tide. In this
area, the only location suitable for planting is the
exposed dike

•

A simplified checklist for proper site selection has
been summarized in one form. This form covers
both biophysical and socio-economic factors and is
answered by ‘yes’ or ‘no’

L

•

Finer details are itemized in the checklist and these
conditions must be met. Example, outplanting:
outer abandoned pond with first 3 criteria should
be ‘yes’
Seafront and outer abandoned pond outplanting
sites have the same criteria as they are exposed to
the same physical factors
Inner abandoned ponds are farther landward and
elevated higher, thus they are not exposed to strong
wave action and are always exposed during low tide
of neap tide

ZS

•

•
•

•

Success of mangrove rehabilitation relies on proper
strategies including:
- species selection
- size of seedlings
- season/time of planting
- density
- direction of planting
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•
•
•

•

Front liner species Sonneratia alba and Avicennia
marina grow in areas of low elevation and high
(full) salinity
Rhizophora species can also tolerate high salinity
and low elevation but are always behind front liner
species
Other mangrove species grow in higher elevations
and brackish salinity (individual species are listed
in each zone in this diagram by Duke 2006)

L

•

Mangrove distribution is influenced by salinity,
substrate, elevation and other factors
Species selection is an important factor to be
considered in mangrove rehabilitation.
Common mangrove colonizers typically found in
seafront areas (fringing mangroves) are Sonneratia
alba, Avicennia marina and Rhizophora species.

•

•

Size of seedlings influence mangrove survival
- bigger seedlings of at least 50cm tall are planted
		 in seafront and outer abandoned ponds where
		 there is greater stress to seedlings
- smaller seedlings (at least 30cm tall) can be
		 planted in inner abandoned ponds

•

Schedule planting during the season with least
wave action, e.g. northwest monsoon or ‘amihan’
for southern Panay and southeast monsoon or
‘habagat’ for northern Panay
Time the planting early morning or late afternoon
when temperatures are not too high. Allocate 2-4
hours for the whole activity from hauling to cleanup
Remember to select outplanting sites on NEAP low
tides and all other activities on any available low
tide
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•

•
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Seafront/outer abandoned ponds exposed to
frequent wave action and debris need to be planted
with closer intervals of 0.5 m - 1 m
Inner abandoned ponds with less physical stress
can be planted with wider intervals of 1.5 m - 2 m

Outplanting of 2-3 seedlings per cluster can also
improve survival rates, esp. on seafront areas.
Planting a strip of 2-5 rows along the length of the
mangrove area is advised and additional strips can
be added when the seedlings grow

L

•
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Regardless of the site, start planting from the most
landward portion moving towards the seaward
direction

•

Offset the planting of seedlings in consecutive
rows so that the columns appear in zigzag pattern,
avoiding uniformly empty rows between plants

ZS

•
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•

This lecture covers the step-by-step method on
outplanting mangroves

L

Preparation
• Mangrove outplanting can use either nursed
seedlings or wildings
• Digging shovels with flat tip are preferred but
participants can also use other shovels, digging
blades and/or trowels
• Optional equipment such as a meter stick and
seedling carriers can be used
• Bamboo stakes and pre-cut strings are used if the
planting area is seafront or outer abandoned pond

•

Drinking water is a MUST in all field activities to
avoid dehydration of participants
Other supplemental materials are large plastic/
garbage bag and personal apparels (hats,
sunscreen, long sleeves, long pants, etc)
Travel time targets arrival in the site at least 1 hour
before the planting activity for orientation
A ratio of 1 organizer to 20 participants (maximum
number) is advised

ZS
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•
•
•

•

•

Direct planting uses aggregating wildings around
the planting site where the wildings are dug out
and immediately transferred to the preferred
planting site
Wildings of around 40-50 cm tall are chosen;
these are dug out much deeper and wider to avoid
damaging the roots
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Planting steps
(1) The one hour allotted upon arrival in the
planting site is meant for orientation of
participants
- where the nursery/wilding source is
- grouping the participants into tasks
- a brief talk about mangroves and
		 rehabilitation

ZS

L

(2) Using the meter stick, mark out parallel lines
with appropriate distance for selected site
(3) Within the lines, mark out points of same
intervals as the lines and insert a bamboo stake
(4) Dig holes of 20 cm wide to 30 cm deep on
marked points. Remember to offset one row
from the other to make a zigzag pattern

(5)

Haul seedlings to selected planting site
- Use of sacks reinforced with bamboo
		 maximizes hauling of seedlings
- If the seedling source (nursery) is near the
planting site, seedlings can be passed by hand

(6) Carefully transfer the seedling from the polybag
to the hole
(a) Do not damage the roots and keep the soil
intact
- For nursed seedlings, tear the polybag on
the side to remove plant
- For wildings, keep the soil intact and
increase the hole if necessary
- For propagules, remove the cap and bury
1/3 of the propagule
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(b) In placing the plant inside the hole, keep the
			 top of the plant soil level with the ground
			 - Cluster planting follows the same
		
procedure but uses more plants/hole

L

(7) Fill in reaming space with soil and pat to compress
the soil
(8) Insert a stake immediately beside the plant
(9) Tie the plant to the stake using pre-cut strings
Secure the string on the stake first and make a
loose loop around the seedlings
(10) Collect discarded polybag and other garbage
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MODULE 5: MONITORING

•
•

•

•

Regular monitoring is fundamental in determining
whether reforestation objectives have been
achieved
Allocating time and resources into monitoring
is a key component of a successful mangrove
rehabilitation program

For NGOs, government agencies and researchers:
to assess plant growth and survival and give regular
feedback to the LGU, community, school/civic
groups and other stakeholders. It is also key to
developing successful and replicable approaches to
reforestation
For communities: to track recovery of their
mangrove forest, and also to identify and
troubleshoot problems early
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•

Established fixed point quadrats are the preferred
way to monitor mangrove growth and survival .
• Set up the fixed quadrat by measuring at least
100 m2 plots, covering 10-20% of all planted
mangroves
- permanently mark corners with bamboo or
		 wooden poles
- through briefing the community, make sure
		 that there are no undocumented or ad hoc
		 replacement planting within the fixed quadrats

•

L

•

Monitoring survival is done by counting all planted
mangrove seedlings within the quadrat and
recording the day of planting
On subsequent monitoring, all remaining seedlings
are counted and the date recorded
Monitoring is done at varying frequencies;
monthly (months 1-3), then quarterly (months
4-12), biannually (months 12-48) and annually
(>48 months)

•

The decision tree is a simple troubleshooting tool
developed to guide communities in monitoring
their mangrove rehabilitation project
Community monitoring focuses on survival,
identifying problems and knowing how to solve
them

ZS

•
•

•
•

During the first 1-2 years, the plants are vulnerable
to various natural and man-made stressors
Therefore, monitoring and maintenance are two
major activities in mangrove rehabilitation, aside
from bagging and planting
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•

Threats and problems encountered in outplanted
mangrove seedlings are grouped into:
- physical
- biological
- man-made

Strong wave action is mostly encountered in
seafront/outer abandoned pond planting sites
• Substrate can be eroded, toppling down newly
planted seedlings and even bigger trees
• Installing barriers or breakwater can dissipate the
impact of waves

L

•
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•
•
•
•
•

•
•
•

Erosion and accretion, secondary to sediment
shifting, can cause mortality to planted seedlings
Accreted sand buries seedlings
Use of taller seedlings can compensate for
accreted sediment
Erosion uproots seedlings
Installing breakwater/barriers can minimize
erosion

Infestation of filamentous algae peaks in the
summer and frequently observed in sites near
fishponds
Effluents from fishponds contain excess nutrients
that promote algal blooms
Algae can choke and weigh down seedlings and
cause them to break
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•

Manual and frequent removal of algae seems to be
the only solution to the problem
- use of scissors is advised
- algae are easier to remove while still wet
- conduct maintenance activities while there is still
		water
• Dispose collected algae in higher ground or bury
deeply to prevent them from being washed back to
the planting site

•
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Insect pests generally cause defoliation and/or
plant death
- mangrove moth larvae attack only Avicennia
		marina stands
- tussock moths are specific for Rhizophora
		 stands, feeding on leaves and laying their eggs
		 inside propagules
- Ambrosia beetles bore into barks of A. marina
		trees and lay eggs inside

•
•

•

•

Planting more mangrove species and avoiding
monoculture plantation minimize the impacts of
insect pests
Prevent the spread of pests by constantly
monitoring and removing infested seedlings in the
nursery and plantation. Dispose infested seedlings
by burning or burying

Adhesive cement from barnacles may be
deleterious to plant growth. Attached barnacles and
oysters can weigh down and break branches
Sonneratia alba can tolerate the attached barnacles
more than Avicennia and Rhizophora
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•

•

•

Washed-out debris and garbage, fishing gears,
boat traffic and gleaning activities can physically
damage plants and cause mortality
Unaware locals can trample and intentionally cut
planted seedlings. Install fences and markers to
delineate mangrove plantations
Signages stating municipal ordinances can
strengthen protection of mangrove areas

L

•

The use of long-nose pliers is the most effective
way to remove barnacles and oysters. Break the
body by pinching sideways and not across the
plant stem
Planting Sonneratia alba seedlings in areas prone
to barnacle infestation can be done, but avoid
monoculture plantations

•
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•

Samples of fences, signages and markers to protect
mangrove areas

•

Mangrove rehabilitation require expenditure on
planting activities and the following slides show
expenses for 15 and 30 participants
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Detailed summary of expenses for outplanting
activities
Total costs are lower if community provides labor
and when source of seedlings is nearby
Unit cost of seedlings based from nursery
protocols and costing
Expenses computed for 30 participants

Detailed summary of expenses for maintenance
activities.
Total costs are lower if community provides labor
Hired caretaker is optional for areas where there
is no community or local PO
Expenses computed for 15 participants
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ZS

•

MODULE 6: BEACH FOREST
BIOLOGY

•

•

•
•
•

Coastal greenbelt includes mangroves and beach
forest trees
Play a vital role in coastal protection from
typhoons

Globally, 30% of storm events occur in the Pacific
Ocean near the Philippines
The country is located where the strongest storms
occur
We need coastal greenbelts for protection from
storms
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•

•

•
•

Filipino children will experience 20++ typhoons a
year
Important to know tides, waves and storm surges
as early as primary and secondary school
Storm surges and tides – discussed in the
modules Mangrove Resource and Instruction for
Elementary Students and Mangrove Educational
Series for Secondary Schools

L

•

Different coastal events:
- tides
- wind/swell waves
- storm surge
- tsunami
Compared in terms of:
- wave period
- wave length
- wave height
- physical mechanism
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•
•
•

•

Post-Yolanda damage assessment of mangrove
areas in 7 Eastern Samar municipalities
Covered both natural stands and plantations
(Rhizophora spp.)
Natural stands are mixed species of Sonneratia
alba, Avicennia marina, etc.

Survey results showed that
- natural stands were generally recovering (except
		 for direct landfall sites)
- Rhizophora plantations were the most severely
		damaged
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•

A PhP1 billion post-Yolanda mangrove
rehabilitation fund was released through DENR
Survey results suggest that there is NO NEED TO
REPLANT mangroves in Yolanda hit areas and
such planting is “MISGUIDED”
Funding can be used for more appropriate steps
such as RELOCATING COASTAL DWELLERS
(links provided to specific topics)

A conference was held January 2014 to share
post-Yolanda assessment
CALL to ACTION for DENR was formulated
Major recommendations are itemized

L

•
•
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Continuation of CALL to ACTION for DENR

•

Take home lessons from post-Yolanda mangrove
conference
- establish coastal greenbelts
- relocate coastal settlements and structures
- early warning systems
- evacuation centers

ZS

•
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Loss of lives due to typhoons has increased
- 3,000 from Sendong (2011)
- 1,000 from Pablo (2012)
- 10,000 from Yolanda/Haiyan (2013)

•

Coastal vegetation can reduce energy of wind/swell
waves depending on the width (McIvor et al. 2012)
- by 13-60% if 100 meters wide
- by 50-99% if 500 meters wide
PD 1067 or the Water Code mandates a 40-meter
easement in forest areas for water supply but not
coastal protection

L

•

•
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•

Mangroves and beach forest vegetation reduce
wave impacts, based on the papers by Tanaka and
colleagues at Saitama University

Some Philippine mangrove laws
- identifying mangroves as protected areas
- mandating the establishment of mangrove
			 greenbelts
			 * in storm surge areas; 100 m along shorelines
				 and 50 m along riverbanks
			 * in FLA ponds; 50 m in seafront and 20 m along
				 riverbanks
- reversion of abandoned ponds to forests
•
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•

A comparison of shoreland exclusion or restriction
setbacks in different countries
As the Philippines is subject to numerous strong
typhoons each year, there is a need for a WIDER
COASTAL GREENBELT

Diagram of the foreshore area and other coastal
zone features
Note: Foreshore is also labeled as Timberland
(mangrove forest)
Mangrove forests are protected by a number of laws
(e.g., Republic Act 7161)
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ZS

• Google image of Batangas coastline with
proposed mangrove and beach forest greenbelt
• Areas mandated by Philippine laws for
- mangroves = between green (neap low tide)
			 and yellow lines (high tide level)
- beach forests = between blue and yellow lines
			 (above high tide)

•

Mangroves and beach forest are separated by the
high tide water level, as indicated in the photo
- mangroves = below high tide and below neap low
			 tide level (intertidal)
- beach Forests = above high tide level (supratidal)
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•
•
•

Intertidal slope will determine coastal vegetation
Gentle slope allows mangrove (and beach forest)
Steep slope cannot support mangroves, only beach
forest, e.g. Caliocan, Guiuan, Eastern Samar

•

Different forest types in Leyte (Margraf & Milan
1996)
Mangrove, beach forest and molave forest have
coastal locations

L

•

•

Ridge to Reef approach (R-2-R) assumes that
activities on higher elevation (mountain ridge) will
affect lower levels (seagrasses and coral reefs)
For example, denudation of upland forest results
in erosion, leading to sedimentation of reefs and
seagrasses
Healthy terrestrial and marine ecosystems exhibit
biodiversity
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•
•

•
•
•

Forests and the water cycle are linked
Water cycle: water falls as rain/snow, is absorbed
by soil particles that are held by roots of trees that
belong to a forest
Roots of narra trees are excellent in preventing
erosion, especially along creeks and gullies
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Under the National Greening Program, the
government aims to plant 1.5 billion trees in 1.5
million hectares within 2011-2016
However, 50% (25mlliion) of these trees are exotic
species
- mahogany
- Gmelina, ‘bagras’, acacia, rubber, etc

Most exotic species are fast growing hence they are
popular
• But they have disadvantages
- Indian tree (Polyalthia longifolia): habitat of
		snakes
- mahogany (Swietenia mahogani): 1-kilo seeds
		 may fall on people

L

•

ZS

THE MAASIN PARADOX
• Maasin watershed has an 6,700 ha forest (60%
planted mahogany, other exotics)
• Despite the forest, Iloilo city experienced flooding
from Typhoon Frank in 2008
• Flooding traced to lack of organic matter (no
decomposition) and no efficient holding of water in
the ground

•

•

•

Exotic trees are only good for commercial
plantations targeting profit and sale
Exotics are not good for biodiversity, rehabilitation
and watershed benefits
Therefore, WE PLANT NATIVE TREE SPECIES
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•

Importance of beach forests
- reforestation/rehab species for climate change
mitigation (sturdy, colonizing species)
- coastal protection
- medicinal/other traditional uses
- ornamental species
- biotech, industrial applications
- wildlife habitat

Beach forest species only start at the beach but can
extend:
- from 1 m to 200 m (above mean sea level)
- from the beach to 200 km inland (e.g., Agusan
		 Marsh)

L

•
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•

Many towns and villages named after beach
species reflect their wide distribution in the past

•

Adaptations of beach forest trees to heat, wind and
sea spray
- thin, slender leaves
- thickened cuticle
- low growing habit
- small gnarled forms
- multiple stems
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The 2012 volume Beach Forest and Mangrove
Associates of the Philippines is the most
comprehensive on the topic to date
Written by JH Primavera and RB Sadaba, it
features 140 species of trees, shrubs, vines and
creepers

Sample content of the book
- general description of the species
- scientific and local names
- photos and text description of habit, leaves,
flowers and fruits
- utilization, e.g., Morinda citrifolia has
medicinal properties
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•

Sample content of the book
- general description of the species
- scientific and local names
- photos and text description of habit, of leaves,
		 flowers and fruits
- utilization, e.g., Vitex parviflora hardwood
used as parts of Pan-ay, Capiz church

•

Some beach forest trees widely distributed in the
Philippines are ‘bitoon’ (Baringtonia asiatica)
and ‘balitbitan’ (Cynometra ramiflora)
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•
•

•

The 600-yr old Calophyllum inophyllum (local
names ‘dangcalan’, ‘bitaog’) in Magallanes, Agusan
Norte
One of the biggest beach forest trees and declared
the Centennial Tree of the Philippines in 1998
Commemorated by a plaque and a postal stamp

L

•

Some beach forest trees outplanted in the UCCP
Dungon-B churchground in Iloilo City
Planted from nursery seedlings
– batch 1 in 2006 and batch 2 in 2009/2010

•
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•

Two major components to rehabilitating/restoring
beach forest areas
- nursery phase
- trans/outplanting phase

•

Nursery phase activities include collection of fruits
and seeds
Seed germination in pots
Maintenance and monitoring

•
•
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It is also important to transfer seedlings/wildings
to bigger pots to accommodate the growing roots

•
•
•

Sample of a “frontyard” nursery (JH Primavera)
Can accommodate hundreds of seedlings
Labor intensive
- watering
- pest control
- rebagging (as seedlings grow)

L

•

Timeline of Milletia pinnata (‘bani’ or ‘balukbaluk’) by JHPrimavera
- 2007: seed collection, nursery (1 year)
- 2008: outplanting
- 2011 (3 years): fruiting of outplanted tree
Total time = 4-5 years from seed collection to
fruiting
Beach forest trees can grow and reproduce FAST
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•

•
•

We should plant NATIVE TREES, specifically
BEACH FOREST species, as they:
- are colonizers
- can grow in areas with inadequate water and
		 poor nutrients
- can thrive from elevation of 1m to 200m above
		 sea level

•
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MODULE 7: BEACH FOREST
NURSERY
•

•

Given their adaptive and resilient attributes,
native beach forest trees are suitable species for
rehabilitation of supratidal coastal greenbelts and
lowland forests
Sources of nursery-reared beach saplings are very
limited thus there is the need to establish nurseries
for beach forests and mangroves

L

Step 1. Species distribution survey
It is important to survey the area for locally growing
beach forest species
• Locate mother trees for sourcing of fruits, seeds,
and seedlings
• Promote the propagation of common/locally
growing trees
• Identify down to species level, which is necessary
to avoid the introduction of new species
• Estimate the proximity of mother trees to planting
sites
•

Sample result of species distribution survey for
Region VI indicating:
- available species
- flowering and fruiting: to anticipate months of
		 collection for nursery establishment
- location of mother trees in the site; coordinates
		 of each mother tree may be recorded for
		reference
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•

Distribution survey of beach forest trees showed
that:
- Millettia pinnata (‘bani’) is most common
- Barringtonia asiatica (‘bitoon’), Ficus septica
		(‘labnog’), Terminalia cattapa (‘talisay’) and
		Thespesia populnea (‘banago’) are common to 5
		provinces
- 12 other species are common to 3 provinces of
		 Region VI
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Step 2. Seed germination
• Collection of fruits/seeds for germination is an
option
- best done during fruiting season when
		abundant
- nursery time is longer before seedlings can be
		 outplanted
- available wildings can be directly transferred
		 into individual plastic bags

ZS
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• To promote maximum germination, seeds are
subjected to pre-treatments, which activate the
“sleeping” seed embryo
• These pre-treatments include:
- maceration (softening by soaking in water)
- nicking (make a small cut)
- soaking
- drying (air or sun drying)
• Some species require a combination of 2-3 pretreatments while some beach forest will readily
germinate

Step 3. Sowing
• Seeds are ready for sowing after applying the
treatments. For medium-sized seeds, these may
be placed individually on each compartment in a
seed bed

• Smaller-sized seeds may be sowed altogether
onto large pots while big seeds/fruits are planted
directly into individual plastic bags
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Monitor and maintain
• Monitor and maintain the nursery, checking for
pests, diseases and mortalities
• Separate diseased seedlings from the healthy
ones to avoid spread diseases
• Water the seedlings daily

L

Step 4. Bagging/rebagging
• Transfer seedlings from seed bed into bigger
plastic bags to allow more space for growth
• Re-bag seedlings after 1-2 months to avoid
stunting of growth
• Appropriate planting sizes of seedlings/saplings
may be reached after 6-12 months of nursing
• Monitor and maintain the nursery to prevent
pests, overgrowth, crowding, and drought

• The following are select beach forest species
that may be germinated in the nursery where
available.
- for Vitex parviflora, this species can be
			 distinguished by its trifoliate leaves and small
			 cherry-shaped black fruits each with a woody
			 seed
- fruits are macerated to separate the fleshy part
		 from the seed. The seeds are then washed, air		 dried and heated (soaked into 70°C hot water
for 1 hour) prior to sowing. The temperature is
maintained with the aid of a thermometer
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• The widely-distributed Millettia pinnata has
woody fruits that split upon maturity. Each fruit
may contain a seed or two. This beach forest
species need no pre-treatment and can easily be
germinated
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• Sterculia ceramica bear boat-shaped fruits that
form 4-5 clusters and turns red upon maturity.
Each fruit contains 2-3 black seeds which require
no pretreatment

ZS
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• Sterculia foetida is named after its foul-smelling/
foetid flowers
• A close relative of ‘banilad’, its fruits also boatshaped turn brown when mature. Scarification
and soaking overnight may enhance germination
rates

• Found near coastlines, Barringtonia asiatica is
sometimes mistaken as Terminalia cattapa as
both displaying similar leaf appearance. The fruit
of the former however is similar with coconut
with a husky layer but have 4-5 edges/corners
such as a star/‘bitoon’
• Fruits are directly planted on individual plastic
bags

• Talipariti tiliaceum is a good shade tree with
wide heart-shaped leaves and flowers resembling
those of gumamela
• Both the fruits and undersurface of leaves are
hairy. The seed coats of seeds can be nicked to
facilitate germination
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Germination trials
• Trials on germinating beach forest species show
that Sterculia foetida germinates the fastest in 6
days after sowing
• Millettia pinnata and Sterculia ceramica with 9
days
• Untreated Heritiera littoralis was the longest to
germinate as well as Hernandia nymphaeifolia
and pretreated Heritiera littoralis which took
about 3 months

L

• Millettia pinnata had the highest germination rate
with 96% of the seed grew into seedlings (1 seed
in 1 pod)
• Sterculia foetida, Allophylus cobbe, Pandanus
dubius, and the 2 seed/pod Millettia pinnata
followed with average 71%
• Species with the least germination rates are
Talipariti tiliaceum, Hernandia nymphaeifolia
and Pittosporum pentandrum
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Recommendations:
• Advocate planting of native beach forest species
for rehabilitation programs
• Plant widely distributed and easiest to germinate/
propagate beach forest species including:
- Millettia pinnata (most widely distributed and
easiest to germinate)
- Vitex parviflora, Sterculia ceramica, Sterculia
foetida, Pandanus dubius, Barringtonia
asiatica and Callophylum inophyllum
• Further studies on beach forest distribution and
germination protocols
• LGUs and POs to establish nurseries which
include beach forest species in their areas
• References
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MODULE 8: INVOLVING
COMMUNITIES
•
•

•

This will be the presentation flow:
- discussion on selecting sites for mangrove
rehabilitation projects
- the process of organizing mangrove communities
People’s participation in mangrove rehab work is
more meaningful if they organized into groups

L

•

This topic is about the process of involving
communities in mangrove rehabilitation work
This aspect of mangrove rehab work is equally
important as the sustainability of the project would
depend on the strength of the communities that we
work with

A simplified checklist for proper site selection has
been summarized in one form
This form covers both biophysical and socioeconomic factors and is answered by ‘Yes’ or ‘No’
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•
•

•

Itemized criteria for socio-economic factors in site
selection for mangrove rehabilitation
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•

•

Community organizing is defined as the process
by which community identifies their needs and
objectives, develops confidence to take action, and
in so doing, develops cooperative and collaborative
attitudes and practices among community
members

L

•

The LGU should be open-minded, collaborative,
easy to work with and willing to provide
counterpart funds especially if there is limited
funds. The LGU should also be willing to have their
staff trained so that capacity is built in the process
The presence of POs in mangrove rehabilitation
projects is very important. They are the major
stakeholder for community-based projects.
The minimum requirement of the DENR for
communities to secure a CBFMA is an organized
group. If there are no organized PO upon entrance
of the project on site, formation of one is deemed
necessary
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COMMUNITY ORGANIZING
Step 1. Forge agreements with partners
• Pay courtesy call to the LGU before and
after selecting sites where the project will be
implemented
• Present the project to key partners (LGU/
PO officials) convincing them on the project’s
significance and to share common visions
• Level off with project partners by defining roles
and responsibilities of each partner
• Draft and review a MOA indicating roles and
responsibilities, counterparting scheme, project
timeframe, etc
• MOA signing follows after the legislative council
passes a resolution authorizing the Mayor to sign.
Provide notarized and signed copies of the MOA to
each partner
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Step 2. Get to know the community by
immersing COs in the area
• The COs familiarizes with the site and ascertain the
political scenario within the area
• The COs must establish primary interest to develop
the community
• COs ensure that NGOs (or office represented by the
CO) take no part in any political activities and are
non-partisans
• COs identify potential leaders by following a set of
criteria
• In this same period of Year-1, train locals how to
gather data in establishing the socio-economic
status of the area by using participatory tools.
• PCRA results are compiled in a socio-economic
profile analysed with the community. This will help
in identifying appropriate projects and programs.
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Step 3. Form and/or re-build POs in the area,
as they play crucial roles in the community
• Establish a PO if there is no organization present
• If there is an existing PO, conduct an
organizational diagnosis (OD) to assess the
general PO status and identify what needs to be
strengthened. ZSL-Philippines have a template for
ODs
• Emphasis : do not form another PO if there is an
existing one in the locality

Step 4. Build the capacity of the PO aiming to
improve effectiveness and enhance abilities
to achieve mission goals
• Capacity building process would take about 2-4
years
• It has 3 approaches:
(a) Conduct of trainings and seminars
			 - training mainly focuses on leadership and
		 is conducted in 3 modules
			 - interactive cross-visits and study tours
		 make learning faster as exchange of
		 knowledge and experiences is directly PO
		 to PO
			 - a technical hands-on training on mangrove
		 rehabilitation provides better		
		 understanding on the importance of
		 conserving the mangroves
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		(b) Mobilize and engage the community by
		
forming assemblies for a specific collective
		
action. This empowers and improves 		
		
community interaction. Various activities can
		
be done such as:
			
- establishing nurseries and bagging
			
- outplanting mangroves
			
- formulating policies
			
- conducting advocacy and educational
		 campaigns, etc

L

(c) Implement alternative livelihoods projects to
			
achieve PO sustainability
			
- sustainability of the PO is a major
				 challenge, where members tend to look
				 for income-generating activities. Thus,
				 livelihoods projects are implemented to
				 augment their income needs
			
- however these livelihoods should (i)
				 use the mangroves as the base resource
				 but environmentally sensitive, (ii) legal
				 and (iii) economically appropriate for
				 communities (would not require huge
				 amount of capitalization)
			
- the viability of income generating projects
				 can be measured over at least 3 economic
				 cycles
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• POs starting to do business must be guided by a
business plan. The business planning for the PO
follows the steps indicated in the slide

• Local banks and MFIs would require collaterals
when communities would borrow money. In
areas where communities do not have access to
any credit facility, the group can form Village
Savings and Loan Associations (VSLAs).
VSLA is community banking made simple and
can serve as business arm of POs engage in
livelihoods by providing the capital needs
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Step 5. Secure tenure and sustain community
initiatives
• This step is done within the 2-4 years period
• Mangroves need long term management hence
the tenurial instrument that is appropriate is the
one that can sustain community activities for a
minimum of 25 years

L

• Providing CBFMA to POs is one strategy of
securing tenure for communities, which provides
for a 25 years right to community’s to manage the
mangrove areas
• Another strategy is to mainstream the mangrove
agenda with the LGU mandated plans and
programs where budgets are ensured. Mandated
plans include the CRM Plan, LGU policies and
the ecosystem-based Disaster Risk Reduction
assessment and plan
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• Maintaining partnership and linkage with LGU and
academe partners is also a strategy
- The LGUs are expected to mentor and assist the
POs after project life hence the LGU shall be
given more responsibility from the 3rd year of
a 4 year project. Linkage with the LGU should
also be strong from project start. With strong
linkage more counterpart is generated

- Schools are excellent grounds for advocacy
where young students are full or enthusiasm
to perform community extension work. They
contribute a lot in terms of providing the labor
in mangrove work such as bagging for the
nursery and outplanting seedlings
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• It is best to shift the paradigm of communities
that they appreciate the importance of mangroves
to their livelihoods versus paying for planting
activities. Paradigm shift is brought about
by education, raising level of awareness and
mobilizing them. Promotion of non-pay planting
is another strategy to ensure sustainability of
community initiatives

L

• The last strategy to ensure sustainability is to
engage the community in formulating the PO
strategic plan. This activity will prepare them for
the eventual exit of the project. The plan will guide
the PO in pursuing their goals in the next 5-10
years
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MODULE 9: MANGROVE AND
BEACH FOREST REHABILITATION
PLANNING

•
•
•
•

•
•

This topic covers the details of how to make a
rehabilitation plan
Discussion will follow definition of terms,
importance of a rehabilitation plan and specific
details of a rehabilitation plan
After the discussion, group workshop will be
participated by all participants
A rehabilitation plan involves preparing a
sequence of action steps to achieve the goal of
restoring mangroves to good condition, operation,
or capacity
The rehabilitation plan explains in detail what
needs to be done, when, how, and by whom
with careful planning you often can see if at some
point you are likely to face a problem, hence easier
to adjust the plan
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•
•

•
•

When following a plan, you can always see how
much you have progressed towards your project
goal and how far you are from your destination
Knowing where you are is essential for making
good decisions on where to go or what to do next

Unstructured activities
80 percent of the effort give less than 20 percent
of the valuable outcome
Spending much time on deciding what to do next,
or taking many unnecessary, unfocused and
inefficient steps

L

•
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A rehabilitation plan is needed
• To serve as guide in the day to day activities
• To ensure that the target is achieved at a given
timeframe
• To be able to ensure that resources are enough
and maximized
• To distribute tasks among members
• To be able to quantify the number of seedlings
needed taking into consideration spacing and
species appropriate for planting
• To serve as basis for evaluation, decision-making

A rehab plan is composed of:
(1) Brief description of the area - basic demographics
(2) Assessment – total mangrove area, if damaged
how many %, species and number, initiatives
undertaken
(3) What is the name/type of project to be done
(4) Objectives
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(5) Defined area/ location – draw map of area
showing the mangroves, where to establish
nurseries, outplanting areas, areas for
protection/ existing mangroves
(6) Seedling requirement – calculate based on area
to be planted
(7) Tools/materials/equipment needed
(8) Budget and schedule

L

Consider the following for the nursery
• Selection of appropriate species
• Nursery establishment sites
- location and number of nurseries
- materials needed: plastic bags, tools
- number of propagules/ seedlings
- bagging sessions - when
- monitoring and maintenance (selection of
caretakers)
- who are involved?
- where to source seedlings/ propagules?

For outplanting activities, the following should be
considered:
• Site selection
• Planting strategy (direct/nursery reared)
• Spacing – 1x1 m, 2x2 m, etc.
• Protection and maintenance
• Monitoring schedule
• Materials and equipment needed
• Total number of seedlings to be planted/no. of
plants that can be planted/ person
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Estimate possible expenses for:
• Seedlings cost per piece
• Outplanting activities such as snacks and
transport
• Equipment and materials, such as spades, plastic
bags, bamboo fences, bamboo stakes, and strings
• Tabulate details of the rehab plan as shown in the
sample table
• A presentation of each formulated rehabilitation
plan will follow after the workshop
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Appendix 10. Mangrove/beach forest rehabilitation plan

Project: Capiz State University Mangrove Rehabilitation Project
Background
• Location: Brgy. San Pedro, Pontevedra, Capiz (Capiz State University Fishpond Project)
• Estimated population: 150 households, with 50 households at Sitio Ilong Bukid
• Primary means of living: fish farming/fishing
Assessment
• Total mangrove area: 1.2 ha (abandoned ponds owned by the university)
• Species: Excoecaria agallocha, Sonneratia spp., Rhizophora spp. Avicennia spp.
• Presence of mature trees and mangrove associates
• Initiative: BFAR undertook the project to rehabilitate the area by planting Rhizophora spp.

L

Objectives
• Revert abandoned fishponds back to mangrove areas
• Ensure ecological succession and protection to the community
• Provide habitat for new recruits (wildlife)
• Demonstrate a viable seminal project for possible establishment of mangrove eco-park
• Empower local fisherfolks for alternative livelihood
Area/location

ZS

NURSERY

OUTPLANTING
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Technical considerations
• Spacing: 1.5 x 1.5 m
• Seedling and wilding requirement: area 1.2 ha; 8,800 seedlings/wildings
• Species for planting: Sonneratia alba, Sonneratia caseolaris, Avicennia rumphiana,
Avicennia marina, Rhizophora spp.
Budget
Items

Cost (PhP)

Nursery
(10 x 20 m)

Bamboo (100 pcs @PhP150)

15,000

Net (2 rolls @ PhP4,000)

8,000

Ropes/”tamsi” (5 kg @PhP100)

500

Plastic for flooring (200 m @PhP50/m)

10,000

Snacks for labor (construction)

5,000
38,000

Avicennia (4,000 pcs @PhP3.00)

13,200

Sonneratia (2,200 pcs @PhP3.00)

6,600

Rhizophora (2,600 pcs @PhP5.00)

13,000

Polybags (9,000 @PhP5.00)

45,000

L

Seedlings

Snacks for bagging

5,000

82,800

Spade (2 sets @PhP500)

1,000

Hole digger (1 set @PhP1,500)

1,500

ZS

Equipment/
materials

Ropes

500

Measuring tapes/meter stick

100

3,600

Outplanting

3,000

Transportation

Snacks

3,000

6,000

13,040

Contingency

143,440

Schedule

Activity

YEAR 1: Site selection

Nursery construction and
seedling outsourcing
Seedling preparation
Outplanting
YEAR 2: Monitoring and
maintenance

J

F

M

A

M

J

J

A

S

O

N

D
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Appendix 11. Certificate of participation
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Appendix 12. Pre-test questionnaire

Mangrove and Beach Forest Training Course
Pre-test (in Hiligaynon, with English version in italics)
Name: ____________________________________ Date: ___________
Timbuloge ang husto nga sabat. (Encircle the correct answer.)

1. Pila ka sahe sang mangrove ukon katunggan sa
Pilipinas? (How many mangrove species are
there in the Philippines?) 			
(a) 10
(b) 35		
(c) 100

makapugong sang pagkatiphag sang
duta sa kilid baybayon. (Mangroves
and beach forests can’t prevent /
control soil erosion in seafront areas.)
(a) Husto (True) (b) Indi (False)

L

2. Pilion sa mga masunod ang klase sang

7. Ang mangroves kag beach forests indi

mangrove o katunggan. (Choose a kind of
mangrove from the following.)		
(a) ‘Pagatpat’
(b) ‘Talisay’ (c) ‘Ipil-ipil’

3. Ang lugar nga maayo tamnan sang mangroves

bungalon kag pagatpat ang angayan
i-bagging kag ibutang sa nursery?
(How many leaves should a wilding
of Avicennia spp. or Sonneratia spp.
have for it to be suitable for bagging/
nursery?)
(a) 2-3 (b) 4-5
(c) 6-8

ZS

kinahanglan may tubig sa tanan nga ti-on.
(The appropriate site for planting mangroves
should be flooded with water at all times.)
(a) Husto (True) (b) Indi (False)

8. Pila ka dahon sang wildings sang

4. Ang bakhaw ang nagakaangay nga itanom

sa mga lugar nga naga-atubang sa dagat.
(Rhizophora spp. are most appropriate species
for seafront planting).				
(a) Husto (True) (b) Indi (False)

5. Ang (a) kalendaryo sang hunas kag taob		

(b) libro (c) mapa makabulig sa aton sa pag
himo sang desisyon kun ano nga adlaw kag
oras kita mag-bagging ukon magtanom sang
mangroves. [The (a) tidal calendar (b) book
(c) map can help us make decisions on the date
and time of mangrove planting].

6. Mas maayo gid nga organisado ang grupo sang
mananagat nga magpatigayon sang pag himo
sang nursery kag pag pananom. (It is best for
fishers to be organized to establish nurseries
and conduct outplanting activities.)
(a) Husto (True) (b) Indi (False)

9. Ang mahogani kag gmelina ang mga

sahe sang kahoy nga nagakadapat
itanom para mabalik ang kalasang
sa baybayon. (Mahogany and
Gmelina are the appropriate trees for
reforestation of the beach forest area.)
(a) Husto (True) (b) Indi (False)

10. Ang pinakamaayo nga tion sa pagpili

sang lugar nga dapat tamnan sang
mangroves amo ang sa panahon
sang sikla. (The best time to select
mangrove planting area is during the
lowest tide of spring tide.)
(a) Husto (True) (b) Indi (False)
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Appendix 13. Evaluation forms

A. Evaluation Form 1
EVALUATION OF OBJECTIVES
Please rate the fulfillment of each objective by circling the appropriate number. “1” indicates the degree to
which the objective was fulfilled was “poor.” “5” indicates that it was “excellent. Please provide comments or
suggestions on how to improve the fulfillment of the objective in the future.
OBJECTIVES
1.

To acquire a detailed understanding of the biology and ecology of
mangrove and beach forest ecosystems through lectures and onsite field
visits

RATING

Poor
1

2

3

Excellent
4

5

Comments or suggestions
To enhance facilitation skills in conducting mangrove and beach forest
rehabilitation activities, including species identification, nursery
establishment, outplanting, monitoring, maintenance, and community
mobilization

L

2.

1

2

3

4

5

1

2

3

4

5

Comments or suggestions
3.

To gain ideas and experiences on coastal greenbelt rehabilitation from
exchanges
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Comments or suggestions

EVALUATION OF PRESENTATIONS/ACTIVITIES
Please rate each presentation/activity by circling the appropriate number. “1” indicates the presentation/
activity was “poor.” “5” indicates that it was excellent. Please provide comments or suggestions on how to
improve the fulfillment of the objective in the future.
PRESENTATIONS / ACTIVITIES

RATING

Poor

Excellent

DAY 1
1.

Mangrove biology and taxonomy (JH Primavera)

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Comments or suggestions

2.

Beach forest biology (JH Primavera)
Comments or suggestions

3.

Mangrove conservation and rehabilitation (JH Primavera)
Comments or suggestions

4.

Beach forest nursery (CL Montilijao)
Comments or suggestions

5.

Mangrove nursery establishment (RJ Loma)
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Comments or suggestions
6.

Mangrove outplanting, monitoring and maintenance (JD Coching)

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Comments or suggestions
DAY 2
1.

Mangrove and beach forest species ID (JH Primavera, RJ Loma, JD Coching,
CL Montilijao)
Comments or suggestions

2.

Communities’ role in mangrove and beach forest rehabilitation Part 1:
Organizing communities (JP Savaris)
Comments or suggestions

DAY 3
Communities’ role in mangrove and beach forest rehabilitation Part 1:
Mangrove rehabilitation plan (JP Savaris)

L

1.

Comments or suggestions
2.

Workshop: Mangrove rehabilitation plan

1

2

3

4

5

1

2

3

4

5

2

3

4

5

Comments or suggestions
3.

Practicum: Site selection, nursery establishment, outplanting, monitoring
and maintenance

ZS

Comments or suggestions

4.

Community Sharing with BPFA, Pedada, Ajuy

1

Comments or suggestions

DAY 4
1.

Preparation for training course (JH Primavera)

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Comments or suggestions

2.

Reconnaissance survey for practicum
Comments or suggestions

3.

Training evaluation

Comments or suggestions

DAY 5
1.

Training plan

Comments or suggestions
2.

Training Design
Comments or suggestions
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1.
2.
3.
4.
5.

Please mark one with an “X”: The course was ( ) too long, ( ) too short, ( ) just right. Please give
specific examples if possible.
Which topics discussed during the training event were confusing, but you feel are still relevant?
Are there any other specific topics that should have been covered through the presentations/
activities? If yes, what are they?
Was the manual that you received during the training useful? Yes ( ) No ( )
What other materials would have been helpful? Please explain.

OVERALL ASSESSMENT
Please respond to each question by circling the appropriate number. “1” indicates “poor” while “5” indicates
“excellent”. Please explain your answer or provide comments and suggestions as indicated.
Question

RATING
Excellent

Poor

What was your level of understanding of the topic BEFORE the
event?

1

2

3

4

5

2.

What was your level of understanding of the topic AFTER the event?

1

2

3

4

5

3.

How would you rate your overall learning experience at the training
event?

1

2

3

4

5

1

2

3

4

5

L

1.

Please explain:
4.

How would you rate the organization of the training event (lodging,
food, and transportation)?
Comments or suggestions:

To what extent were your expectations for the course met? ( ) fully, ( ) to a great extent, ( ) for
the most part ( ) barely, ( ) not at all.
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1.

2.

Will you be able to apply what you learned? If yes, how will you apply it and over what timeframe?
If no, why not?

3.

Is there any additional assistance you would require following the training event to apply what you
have learned? If yes, please explain.								

B. Evaluation Form 2

Your honest evaluation and comments will help us improve future activities. Thank you for
answering the questions below.
Instructions:
1. Using a rating scale of 1 to 5 (1 being the lowest, 5 being the highest rating), answer questions 1 to 15
below. Place a tick mark on the appropriate box.
2. If the question does not apply to you, or you do not have the information needed to answer it, place a
tick mark on the No Opinion column.
3. Give only one answer to each question.		
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1.
Lowest

1

1.

2

3

4

Highest

5

No
opinion

Prior to the actual training, I received adequate information about
the training’s objectives, contents and methods.
Comments on adequacy of information provided prior to training

2.

It was clear to me what my role shall be and how I can contribute
to the training.
Comments on clarity of expected role and/or contribution to the training

3.

During the training, it became clearer to me what the training
objectives and outputs are.
Comments on clarity of objectives and outputs during the training

4.

The training objectives were achieved and expected outputs were
produced.

5.

L

Comments on achievement of training objectives and outputs
The training content/topics were appropriate to achieve the
training objectives.
Comments on appropriateness of content/topics
6.

The methods used in the different sessions were appropriate.
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Comments on appropriateness of the methods used
7.

The resource persons/speakers provided relevant information.
Comments on relevance of inputs/presentations

8.

I am satisfied with the facilitation/moderation of the different
small discussions whether in plenary or in the small groups.

Comments on the quality of the facilitation

9.

The contributions of my fellow participants helped deepen my
understanding of the issues.

Comments on participants’ contribution helping to deepen understanding of issues

10. Adequate and appropriate materials were provided (hand-outs,
brochures, and other reading materials).

Comments on adequacy and appropriateness of learning materials

11. The training venue was conducive to learning and a healthy
interaction.
Comments on appropriateness of the venue

12. I was satisfied with the meals and snacks.
Comments on the food provided during the training
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Lowest

1

2

3

4

Highest

5
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No
opinion

13. The training was well-organized.
Comments on the over-all organization of the training
14. The secretariat was very efficient.
Comments on the performance of the secretariat
15. I am confident that the results of this training will lead to some
concrete action and desired positive change.
Comments on level of confidence that concrete action and positive change will happen after this training
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Please write your additional comments at the back of this form. Maraming salamat po!

Trainees are given time to present their group work and fill up evaluation forms.
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If you think in terms of a year, plant a seed; if in terms
of ten years, plant trees; if in terms of 100 years, teach
the people.
								- Confucius

