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Foreword

The suocess af the fiest volume of
Livelihood Options for Coastal
Communities his ked mo the demand for this
second volume, which 13 a compilation of
smali-scale rechnologies aimed at impraving
the meome and quality of fe ameng coascal
commumines. It shoukd be used 22 an
wddition o the first volumne which was
published in 1995, also a5 a jint publication
between IRR and SMISLE.

The aim of the publication 15 to focs on
rew technologies thar have developed stnes
the first volume was published. All of the
appropeiate technologies featured in this
book are used mainly throughour the
hilippines as well as arcas of South East
Ama,

By producing this book, SMISLE and TIRR
continue their practice of people-centered
development. This publication marks

Pyt

Larry P Macionales, Co-Direcior
SMISLE

Fodney W. Must, Co-Director
SMISLE

anothier jeint commatment to share skalls,
techniques and new and aleernative
teehnologies to IMProve JWArcness of
community fesources and provide tested and
proven field techrlogies, This Hlearming-
sharing’ function has been encouraged by
SMISLE and TR as part of their
participatory approich 1o the development
and sustainability of small communities.

Mot of the livelihood oprions featured in
this publication had been implemented aud
proven to protic coastal Famnilies in the
Philippines. Tt is our hope that these
livelihoods would also benefit more families
andl commutnities and help them uplift their
standard of lving while ar the same nme
being conscious of the protection and
conservation of the coastal zones.

Julian F. Gonsalves,
Vige Peagident for Program
IIRR




Introduction

Coasral areas throughout the world have
been placed under an enormons amount of
pressure from human activitics, the
increasing popularion and economic
pressures for basic survival needs. This has
resulted in the continuing deteriorition of
coastal environments.

In the l’h!“pp:l!‘l-:s alome, the maringe waters
are frvg omes greater than s land area. Je
terriborial waters votal 220 million hecrares,
26,6 million of which are considered coastal.
Small coartal communities throughout the
Phalippines face the problem of over-use and
abuse of their natural coastal surroundings,
therefore inereasing the need for new and
alternanye technologies o generate income,

Drespive effonts by NGOs and awareness
groups thoughout the country, destracrive
fishing methods, such as cvanide and blasc
fishing, continue 1o be used. Other methods,
such as using nets with small mesh sizes,
have also contribured 1o the depletion of
natural marine resources. These methods,
thowgh seen a5 necessary by many Asherfolks
tior food and income, have a long-term
detrimental impact on communizics.

In addition to this, rourism also poses a
threat to the country’s masine resourees, The
govermiment has actively promoted wourism
n an effort to-gain more Anancial securty at

vi

the expense of natural marine resources and
coastal livelihood endeavors, To counterace
this, miny NGO are beginning to make
COITUMLInities inereasingly aware of
eootourism activities which respect natural
respurce supplics and provide alternative
lvelihood opbons. However, there is arill a
It of wark to do to make the benefiss of
ecatourtsm clear wo both the government and
SOimUmGEs.

Among all these thieats, the work of NGOs,
trainers and extension workers continues.
The most important part af their work s o
make communities aware of the income
EEneration opportunites surrounding them.
Hovwever, awareness dows not focus solely on
identifiung previously untapped resources,
bt includes preparing and training a
comumumity for managing an enviconmentally
sustainable econcmee venture, The role of
trainers and extension workers includes
muking peaple awars of the advantages and
disadvantages ofavailable technologies on
commumnities, famalics and individuals,

This publication - Livelihood Options for
Coastal Communities: Valume IT - will be
of grear help wo trainers and extension
Wworkers ininfoemation disseimnakion and
tecanology ransfer.
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Mangrove gardening

Mangrove greas are highly productive
maring support systems. These argas
provide shelter for crabs, finfish, shrimps
and other marine life. They also serve as
breading and spawning grounds for a
varely of fish spacies. All these marine _ _...
organisms are harvested by man for
food and income generation, In %Pt
addition, mangroves are sources ol “:3 ;

[

fuglwood and sturdy construction sl uady : : -

materials.

The destructive sffacts of strong winds and waves on coastial
communities are abated by mangrove areas which also grevent
scournng and sen'e as silt catchment. Birds find shelter and food in
mangrave areas. Their droppings as well as the decomposing
mangrove biomass enrich the marine soil and nourish other marna
flora.

Mary mangrove areas 0 the Philippines have been destroyed due 1o
overaxploilation and cenversion into ather uses, most notably fish
culture on ponds. Mangrove gardening, however, has bean gaining
acceptance among many coastal communities bacause of its socio-

gcanamic banefits.

A mangrove garden is 4 small-scale plantateon
similar o a backvard garden. Mangroves:

protect houses siouared along the shore
against scouring of the shoreline;

serve as butfers against strong winds and
whaves;

provide breeding and spawning grounds
for economically important fish species;
provide ceonomic gain as a bvelibood
1r].1[i-e||:'|; and

provide a rich source of construction
material, fueltood and fish Sood.

Mangrove gardeming has been successfully med
ot heaselindd D m E;lm]_'l:[m.ﬂ[u_;:g and Villa
Milagrosa, Pres. Carlos T Gareta, Bohol. Ao
15 houschobds were able to establish mangrove
gandens with an aggregate ares of & ha

Securing stewardship for a
mangrove garden

Befare planning for a mangrove garden,
landusers muast get a cermificzsz or commumy
foresr arcwardshin. To apply for stewardskap

Ml ovE Ak s 3



L. Ger prior chearance from che Enviroamernt
and Matural Resources Couneil of the
v pality;

2 File an applicanon with the CENRO and
subwnit it to the PENRO rogecher wich the
foliowing documents:

- acompleted application form;

- the Constitution and By-lows and Amicles
of Incorporation, when applicable;

- acopy of the Cermificate of Regstration
from the Securities and Exchange
Commission (S5EC) or any registering
AgEnCy;

- skerch map of the applied arca;

- list of associaton/communiny members;
ard

- Indicarve Development Plan.

Applicants can oaly apply for land which is
exclusively occupied by them. This incluses
nunong and bunal grounds in the case of
indigenous cultural comumunines ansd other
potential areas for community projects. The
terms and conditions of che stewardship s
explained 1o applicants in ther natve dialect

Incigenons culural communities enterng into
a stewardship agreement will not waive their
ancestral land rights inside and ourside the
covered ared.

Responsibilities of applicants

Apphcants are expecred 10!

® participate in project area delimearion
andd parcellary survey;

& develop at least 20 percens af the land 10
tree farming of surtable species;

® protect and conserve the forese growth
within the projec area;

® preserve monuments and boundary
landmarks wirhin the project area;

® prevent and suppress fires in the project
and adyacent areas;

® protect and preserve trees or other
vegeration within 20 m strips along
rivers and soreams;

® reframn from cutting and harvesting
maturally growing trecs within adgacent
arcas; and

® refrain from rransferring or assigning
their allocated land or any portion of it
without prior approval from the DENE.

Transferring stewardship rights

Applicants can only rassfer stewardship nghts
if it is approved by the DENR Secretary and
if the origmal steward:
® dies or i incapacitated;
#& rmansfers residence to ousside the drea;
or
® changes vocanons and coases o be the
actual tiller of the land.

The applicants muse nominate their heir, If they
do not nominate anyone, their chikdren or next-
of-kin decide amvong themselves who will
continue the stewardship of the land,

Who |s considered next-of-kin?
The spouss and childeen are considerad nexr-
of-kin, If this i not applicable, the parents,
brothers or sistecs are che next-ofkin.

Planning for a mangrove
garden

Location

The proposed plantation site sheuld be sheltered
from the general direction of strong winds and
WHLVES,

History

Enow the history of the site such as previous
mangrove cover, prevalent species and. peak
monsoon months. These pieces of information
will help decide whar species to plant, when
to plant, et

Depth

Select shallow areas so the propagules will nos
be rotally submerged during high tide. As
obeerved in Campamanog and Villa Milagrosa,
submerged propagules have less chances of

4 i:m'a'ﬂ'mrcp.rmujpr i T T
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survival. Likewise, do not selecr an area seldom
reached by seawater dunng high wde or lewr
ticle.

Presence of barnacles

Barnacles dre a mepace o mangrove
plantations. Their presence can be detected on
rocks, srecs and stumps. Scrape them off
manually if they are found en exisung
vegetation and peripheral cutcroppings.

Steps in mangrove gardening

1. Selecting the species to plant

There are 47 specics of mangroves and
assoclated plant species. Mot all of them,
however, can adapt to the conditions in your
mangrove area: To ensure adaptability,
determine the species COMmMON N your arel or
immediate localiry, Alse ascerzain the specics
which might have been prevalent in your
chosen site in the past but was oversxploited
to its lowest population in the area.

2. Daetermining the number of
propagules needed

Use the followang farmula o detertiine the
numbser of propagules needed for a specified
area and the planting distance:

Number.of =I +1| X ﬂ +1
POPAGUES ) e | | Intenal

An ares of about 10 m will need 55 propagules
if planting distance is (1.5 m berween rows and
berween hills, and 33 propagules if planting
distance 15 1 m berween rows and 0.5 m
berseen hills,

The houschelds of Campamanog and Villa
Milagrosa followed & planting distance of 1m
¥ 1 m. They, however, left an unplanted area
af abour 5§ m wide berwesn twio gardens o
serve 3 4 passage owards the open sca and a
placs to moor their motorized boats,

3. Collecting the propagules

Collect mamre propagules from the nearest
possible source. A mature propagule has a
brown crown. Rings appear berween its stalk
and bulb, Uproos any propaguies that have just
started to establish themselves on the arca just
below the mather tree.

4. Transporting the propagules

Plant the propagules right away, IF they need
transporting to the planting site which is far
froun the source, sprinkle them occasionally
with sexwater during transport. Do not expose
them o the sun for a long period of time. You
can also immerse the propagules in seawater
fisr 3-4 days while waiting for the schedule of
planting. This method eliminates insect pests
thar attack the propagules.

5, Planting

Malke 3 fayour af your garden duning low tide.
Do not plant duning the annual mensoon,
Dirive the pointed base of the propagule into
the marked spot in the soll. If the soil is
compact, make a hole first and insert the
propagule into it. Follow a planting distanse
of ar least 0.5 m berween rows and beowesn
hille,

Maintenance

Visit your garden regularly. Remove an)
debris, Boam or catanglements. If possible,
constrsct a fence around your garden to keep
off any debris and polhution, Recycle old nees
for this purpose. As all shoreline areas belong
torthe State, do not forges m seclire 4 mangrove
stewardship contract from the Department ol
Environment and Mamiral Resources |DENE
to protect any rights you have aver your
MAnErove gardem,

Harvesting is possible if the necessary
harvesting permits have been secured from e
DENER fisld office.

Opee che frees fature, pracoice sslecbive
pruning. Do not cot mangroves, & W Wi
passed (Proclamanon Mo, 2152 wm 1981

AlaGhnE GasnETE 3




forbidding any cutting of mangroves. Leave
the beaves and twigs in the garden o rot and
nourish the soil, Sun-dry the harvested wood
for several days for construction purposes if
necessary, 1 sold a8 fuelwood, cutit it several
pieces of uniform length,

Sustainability

Before embarking on a mangrove garden
project, 2 houschold must fiest fully appeeciate
the roles played by mangroves in
8 restonng the original shorehne clatmed
by the sea due to the destruction of the
pabural nangrove 0ea;
e profecting their houses from winds and
waves during storms; and
# cstablishing a natural habitae for the
different marine resources mads scirce
due to the loss of the original mangrove
COVET,
Most significantly, a mangrove garden must
also be viewed as borh a direct and indirect
source of income,

Portion of 2 mangrove garden follewing a planting layout

[ Livslhood iy for Chxiskal Commmamifies Faiusiee 2




Most common mangrove tree species in the Philippines

Selentitic Comman No. of seedlings/ Planting distance Maturity period
mame* nama"* propagules needed inone hectare™ {planting to
per heclare™ {rom % i) harvesting of

[m x m) woad)™(Years)

Sonnevaliz albe  Pagaipal 10,000 txl 1

Aacenmamaning  Bungalan 10,000 1x1 10

Afizophova Bakauan-bankay 10,000 1x1 10

Sh0zs

Ahvzaphora Bakavan-babae 10,000 181 10

mucrongts

Rhizophors Bakavandglakl 10,000 1x1 10

apiculara

Sauras * Field Guide fo e idenfification of Same Mangrove Plant Species im ihe Philppines [DENR -

ERDS Regéan 7, 13596

** Frosystems Research and Development Senvice, Deparfment af Environment and Natura!

Rasources, Caniral Visayas Asgiona Office

Values of magrove frees

Mcrons QARG




Cost and return analysis
Establishing and maintaining a one heclare mangrove plantalion (0.5 m spacing)

Expenses
Sie praparalion
Labor cost 12 days ¥ B100 per day 1,200.00
Materials 400 pales & F5 each 2.000.00
Feanting
Prapagules B.000.00
Labor 31.686.00
agr 1 15,6868.00
Wagr 2 8,000.00
Year 3 4,500.00
Yagr 4 2,250.00
Yearb 2,250.00
Progragules for replanting 12,000 pos @R 0.24pe 2400000
Total F 45 268.00

Production of propagules can be an added income in developing hakatan plantations considering

the following:

Incams @ PO.20 per propagule

Age of plantation No. of propagules per iree
5.7 5
B-10 ' 10
11-20 20

Source: Sustainable Livelihood Opdons for e Pifippines. An infarmation kif, 1997

At the encd of the 20th year, 2 hectare of Bakasan-banglkay could produce 16,000 pieces of posrs
14-16 cm in dinmeter and 10 m long. These can be gold ac B200.00 per piece for a gross income
of £3,200,000.00. Harvesting and marketing cost for this 38 esumared at £2,240,000,00 per
ha. Therefure, the projecied net income after a 20-year period is P960,000.00,

Preoured By Ednanda Oattn gng Aml Araganas, SMISLE

8 Liveitbonad pions for Coeetal Comm it Voluumie 2




Mudcrab pen culture
in mangroves

COvear the years,
commercial production

of muderab (Scpilas spp.)
has been underaken only
in bamboo- or net-fanced
brackishwater ponds. s feasibility was
proven through a series of verification trials conducted In
commercial ponds by SEAFDEC/AQD researchers and Is now
practiced elsewhere in tha country.

Of late, the introduction of using net enclesurs to grow mudcrabs in
mangroves or tidal zone offers a bright prospect in aguasilviculiure,
Using mangroves as a natural rescurce paves the way for creating
livalinoad among the fisherfolk in the coastal areas. While this method
is not very popular in the Philippines as it has only recently been
introduced, the same has been carried out for quite some time in
Indonesia, Malaysia, Vietnam and China successfully, The advaniages
ol this livelihcod option include low investment cost, easy construction,

eacy operation and it is enviranmentally-friendly.

Site selection

Mangrove areas should have a sufficient supply
of manne or brackishwater throughour the
veir. Warer depth at high nde should range
berween 0.8 o 1.0 m. Salinity should range
between 14 1o 30 ppr and temperature
berween 25 to 30°C. The site must be free
from any source of pollution, protected from
environmental hazards such as typhoons,
flood, erosion and from vandals and poachers.

Materials

# & rolls of green polyethelens (PE} net, 1-2
o mesh siee and 2 mm owine diameter

¢ 2 rolls of |'|h:-;h|.' sleers

# 30 pieces of bamboo (10-15 m) for
structural framework (homzontil bracing)

& Wooden poats, 3-4 m long (vertical post)

Installation of net enclosure

The design for a 4,000 s m {50 m x 80 m)
net enclosure used 10 the Philippines 15 shoann
oft the next page

Constructing a pen

I Dhesipn the enclosure with a shape that
varies from square, rectangular, ere.
depending on the contour and vegetation
of the apea. The area should cover 0.2-1.0
ha of water during high nde.

Muporas PEr CULTURE N ManGrovEs _g




2. Install & net enclosure {polyner 1-2 om
miesh size} using bambeoo o wooden posts
as & strucrural framework. The upper end
of the ner should extend not less than 30
cmn above the waterine during the highest
high tide level.

3. Along the op edge of the net enclosure,
sl a F]a;ﬁn;. stripfshest of alwour 540 cm
ro prevent miudcrabs from climbing over
the top. Embed the kower end of the net
abour 50-70 cm along the base of the
enclosure,

T st wa L el

ndem
Y% &M mash ni

4, Dig dirches/puddle renches (hbaong) at
a depth of about 20-40 cm represcung at
least 20 to 30 percent of the roral area of
the enclosure. These are intended 1o hold
water in the enclosed area during the
lowrest tidle for the crabs o withdraw and
take refuge. Avoid cutting the main roats
of the mangroves during digging.

5. Install cacwalks around or perpendicular
try the enclosure for case in feeding and
menizosing the stocks during high tde.

Rearing operation

| Transporting mudecrab juveniles for

grow-out culture

Mudecrab juveniles for stocking are normally
placed in bamboo wicker baskets (bakagy
kaing) or in plastic/pandan {bayong) baps
during transpore. Normally, 2 pandan bag can
carry about 150 ta 200 pes of 20-530 g af

juveriibes.

E&gn for 4,000 sq m mudcrab pan

If)

:m'rmi' (b for s Gomerra miles
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Place fresh mangrove leaves inside the basker
or bag v reduce the remperamnre, serve as a
cushion and prevent juveniles from fighting
esch ather, Do nos cut or remove the chelipeds
or pincers of young juvemles below 30 g so
they are protected from strese o infecrion,
which could cavse morraliy

However, juveniles weighing move than 30 g
must have their pincers ned wsing strips - of
soaked coconut sheath (suwak) or plascic
straw: Sprinkling them with brackishwracer
during transport or storage keeps them alive
amd ackive,

Stocking and acclimatization

My a'|.u|.'|»!,i|_|:§, carson e Ot e el gy
cleared of debris, unwanced species and
predaters, Check nets all around for possible
haoles or scouring,

Stock monostre muderab pveniles weighing
30-50 g per piess or messuning 5-10 cm
{carapace lengeh) at the recommended rase of
3,000- 10,000 per ha,

Stocking must be done in carly morning o
fate afternoon when the remiperature is cool
and the tzlal warer i3 available:

| |
1__, caragace kngh —
| (510 cm}

Before releasing the juveniles, place them
insiche plastic basins and sprinkle with seawater
until they are completely submerged for abour
¢ haur Make sure that ergbs have :.du‘Fb:-li Lis
the pen water remperature and salinity before
releasing them.

Dunng srocking, vl the basin and aliow crabs
to crawl out freely Cur the ties on pincers

before releasing the crabs.

Feeds and feeding

Feeds comprise 40-60 percent of the total cost
of production. Chopped trash fish, animal
hides or entrails, mussel meat and spals
igolden apple snail) are cheap and effective
Iocally available feeds for muderab culmare.,

Broadeast feeds evenly everyday, usng half the
tooral feed in the morping berween 6-8 am
and the adher half in the ifternoon between
4 o

Feeding rare is ar 10 percent of the average
body weight per day. Reduce the feed by 1
percent and admist monthly down to 5 percent
up to the end of the culoure perod,

Stock sampling

Take a stock sample every 30 days, using binge
ot bamboo traps, todereemine the groanh and
fecd requirement. Take 30-50 crab samples and
measure their increase in body weight and
CACAPACE S1EE,

Muoocran PeEn Gurruni in MANGROYES I’I
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Pen management

Maonitor the crabs for feed consumption,
swimming behavior, presence of berried
fernabe crabs, ete, Tnspeer enclosures daily for
destructive debris, scounng and torn nets
where stocks could possibly escape. Seours
them agamst possible poachers by making
routine inspections of the area, especially

dunng the night.

Harvesting

Pa.tial harvesting 15 done when mudcrabs
reach marketable size of 200 g and above. This
could srart, ar the earliest, afrer 45 to 60 culoure

days.

Handpick the crabs during low tide andjor
by caeching them using baited reaps like baneof
during high tide. Fat crabs are detected by
pressing the abdomen. The presence of gonads
(oeange mass called aligue) indicates Far female
crabs, Far male ceabs have massive pincers.

Total harvest may be done after 4-6 months
af culmuere, The the pancers of newly-harvested
crabs using plastic straw or suwak before
transporting them v market.

Mudecrabs sold in restaurants are 250 g and
ahowe, Prices vary with markets and seasons.

Marketing

In all cases, mudecrabs are marketed live. In
the Philippines, female crabs with manire
gonads are relatively expensive. Mudcrabs are
sold in the market year-round, but generally,
those found in the domestic markets ace
grouped in mived sizes and are smaller than
expormable crab, Usually during the Christinas
srason, the price is relasively high because of
the increased demand.

The mayor markets fior the Philippine musderab
are Taiwan, Hongkong, Guam, Japan and the
USA. Ocher markets include Singapore,
Brunei, Germany, Korea and neighboring
countries, Taiwan has been the biggest buyer
of muderb from the Philippines. The trading
partern of muderab induscry throughour the
Asian region involves 3 series af intermecharies
berween the fishfarmer/supplier and the local
CONSUMELS OT EXPOCtErs.
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Cost and return analysis

Technlcal Information

Frogack iocation:  Manalo Mulllpurpose Coogeralive, Manalo, Puerto Princesa, Palawan
Todal area 4,000 m*
Indtial stock: 2040 pieces

Size at siocking: 9 - 22 gloreblit
Method of harvest: Farial staring from 2nd ta Sth mongh, tolalin the Gth mandh

Suréval il 1,730 prsor 35%
AEVI: 205
“Yiald: 47T kg
FCR: 15
croppingsivear, 2
Investment requirament
Pen construction
Myion nets b rofls B B000.00
Bamboos for horizontal bracing  25pos Ta0.0d
Waoden posts 4 min length, 130 pes & 30%pc 3.500.00
Mermofilarmant #150 mm 5 ki@ 20%g £00.00
Flaslic sheal ¥5 2 rodls 4,000.00
Labar 3390000
Canal axcavation for lence 5.500.00
Fencing 26,000.00
BacHilling 2A400.00
Total investment requirement B EBE5,050.00
COETS
Labwor
Feader B T500.00
Carstaker 3,000.00
Predator eradication of undrainable areas
Hydreted ime B00.00
Ammonum sulfate 400.00
Malerials
Crab juveniles Fdipc 32 840.00
Traeh fish 2425 kg x 2 @ Ekg 33.350.00
Maintenzance and repairs S00.00
Trarsporiation 1,000.00
Deprecation 1700000
Conligencies S00.00
Total costs B §7100.00
Returns 477 kg x 23 P1700kg P 162,160.00
Hed return B3,060.00
Relurn on investment -]
Payback perlod 1B manihs

Prapared by Dan Sakae and Mygust o los Santas, SEAFDECAOD

Mupcrag PEs COLTURE I Maropovis
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Lobster culture

Lobsters {(Family Homaridae)
command a highar price than other
crustacean species such as shrimps
and crabs. The commaon spiny [0Deters
ara in demand both in the lecal and
export markets because of their
delicate flesh, Thay are bought live and
anly whenever each welghs betweaen

50049 -1 kg

The spiny lobster has a hard shell,
stalked ayes, lour pairs of legs and a
pair of antennae below the eyes.
Unlike the common species, spiny
inbsters do not have large claws. Howsver, they have a pair of hardlike
appendagas used to held food. In Guimaras, Philippines, the most
cammon species are the omate tropical rock lobster or figer loDster
{Panulirus omatus); green lobstar (fasus verreauyl) and the Southern
rock lobster or pulahan (Jesus novashollandiaa).

e _—

Fisheriolks gather lobsters from reefs at shallow depths at night using
kerosena-fusled lamps (lampara) and pole nets of glil nets. During tha
day, lobsters ara speared or caught by air comprassors. Fisharfolks
fram Guimaras harvest tropical rock lobsters from wild stock, During
the peak season, they could harvest about 50-80 ki per wesk valusd
at R300.00 par kg.

Lobster are successfully cullured in Zamboanga and Guimaras,
Philippines.

Lobster culture in pens

Lobster culture has been done in cages,  the cubical pen measuring at leass S mix b mx
concrete ponds and seafarm pens in Singapore, 4«6 m and made of a synthetic net (3-cm mesh,
Thailasd, Austeakia and recently in the southern  framed by wood or bambeoo, and srrengthened
Philippines. The most conventional design 5 at the corners by big poles.
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Selecting a lobster pen site
Mote the folawing parameters in selecting & good sile for the lobster pen:

Location Marine waars away from rivars and craaks and Iree ram domestc, industnal
and agriculiural wastes and other environmental hazards,

Subsirate Siandy and rocky, with covals and patches of seagrass.

Water quality Clear, with considarable amount of plankton and other food arganisms;
salinity not less than 30 ppt.

Wiater currant 10-35 cmugac; minimum of moderaie current exchangs. inea from Strong
waves such a5 thosa rasuling fiom typhoons.

Water depth Mat less than 1 m during the kwest law fide (neap tida) and nat more than
€ m during high Hda.

Availability of species Presanca ol indiganaus species 1 help sove the shorisge of juvanile stock.

Security Az lbhstars command a veey high price, they become sasy pray 1o higves.
The sia selected must be within 8 community wheve pagce and orderis nat
a probiam,

Government restriction Inguire frem Ihe Logal Government Linit [LGU) for the nacessary permit for
culturing kbsiers.

Constructing the pen

1. Layout 3. Installing the screen

Using bambeo poles or stakes, mark the
corners of an area measaring 5 mx S m. Drve
the main post meo these points.

2. Staking

Bambowo, fpil-ipil and bakawan are good

staking marerials.

a. sharpen the ends of the stakes and dove
them 2-3 ft deep into the Lid cut area

b, leave cnough length o ateach the net and
I-2 fr gap between stakes.

e, serengrhen the hold of the stakes by
attaching ento thern a pale or plece of woad
havizontal to the base at a height of 2-3 fi.

d. repear the progess every 2-3 f abeve the last
level depending on the desired height of the
pen and the point for strengthening the
whole structure

Inside the pen, dig a 1 ft desp canal around
the perimeter to bury the botrom part of the
net and prevent burrowing species from
escaping. At least twe persons are needed o
install the sereen, one inside the pen and the
other autside i From the inside, secure the
net enoe the wall framework with bamtboo
srrips ticd vertically onto the honzontal bass
with nylon wine (§0 Ibs).

4. Dividing the pen
into compartments
Divade the pen inuo theee compartments:
* rearing area (15 m?);
*  trapsition area {6 m*; and
* pursery area (4 m?),
Follow the process for layour, staking and
installing the screen mentioned earlier. Use nets

meﬁ Cutnmi i 5
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Layout of alohsier cublure pen

of lacger mesh or bamboo strips 0o scoure an
additional compartment of at least 2 m? For the
molting stock

5. Constructing the caretaker's shed

In one corner of the site, constrict ¥ shed for
the carceaker and For the hanrested stock before
the latter is sransported to the market. Use [iazal
roofing materials suchas mpa oF cogon.

Sourcing for juvenlle stocks

Ouly very few areas m the Philippines are
identified as having a parnral popalation of
lobster. In Guimaras, spawning of lobsters
peaks in Ocoober. Young lobsters are found
in the coral reef areas during low tide. Lobsters
sre diffieulr 1o catch becavse of their smiall sz,
spiny body and swift movement. Lovcal
fisherfolks sell che pvenile at P10 each if they
weigh less than 200 g. Those weighing more
than 200 g are considered of markesable size
ind priced by the kg.

Biasic Iramework of @ labater cullaife pan

Maintaining the pen and
managing the stock

Stocking density

Select stocks rhar weigh at least 200-300 g cach.
Lobsters are carpivorous, thus, sclect
fingcrlings of the same size. Stock the pen
during high tide by geatly droping the
fingerlings into the wazee. Do not mix healdhy
sveniles with those thar are molting or have
just molted. The following seocking densities
are recommended for the different
COETPATIINCILS;

* tearing arca - 150 picces;
* pursery arca - 160 paeces; and
» reamsition arca - 150 picces.

Sanitation and protection

Oine oot after constructing the pen, remowe
any fouling organism, crabs or flotsam which
can damage the ner. Clean the net at kast rwice
1 month. Using coconut husk or nylon scrub,
pemove harnacles and other debris o allow
water movement inside the pen. Install
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kerosene-fucled lamps along the peristzes 1o
warn fisherfolks of the presence of the
enclosure, especially at naght

Shelter for the stock

Arrange old tires, bamboo mbes or rock piles
inside the pen o provide shelrer for the
lobsters, Use cocorut fronds to fBilter our too
muich sunlight.

Feeding the stock

Feed the stock rwice a day {early morning and
late afternoon) at 15-20 percent of the
aggregate body weight of the stock. Some
fisherfolks from coastal communities in
Guimaras ¢ La Paz, Sabang and Pandaraoman)
have been using sea urching, trashtish like rays
arwd sharks, and ocher animal-based feed wich
g vesuls. Moniror the growth of the kobsters
ar least twice a month o decermine feed
requitement and for record purposes,

Monitoring

Keep a record of activities and financial
concerns to determine the status of the project.

Harvesting

Harvest the Jobster six monshs after the ferst
stocking, Oversized lobster weighing 1.5-2 kg
are rarely bought. Harvest those that weigh art
least 1 kg each, Do nor harvest the lobsters that
have just maleed because they cannet withstand
stress during ransport.

Survival is high at 90 percent for lobsters that
weigh 2t ledst 250 g, Harvesring can be done
as carly as four menths and as late as seven
months,  Abways keep a weighing scale
determine the weighe of the lobsters,
Succeeding harveses can be done every month
thereafter. The ideal rime for harvesoing 15
berween Gam o 8am, or when the weather is
particularly choudy. Do not harvest when it rains
because lobsters dic when exposed to
freshwwarer.

Buyers prefer live lobsters, therefore, lobsters
st be handled with utmose care. Wear a pair
of goggles or 2 snorke] whils harvesting by hamd
o harvest using a s¢oop net. Always use a box
{at least 2 fr¥) made of plastic weive or netting,
partially buoyed by bamboo rubes, styrofoam
or any other foater o keep the harvested
lobster in the water while the collection is

Marketing

Contact buyers before harvesting, Deeliver the
live harvest immediately to avosd stress. Wrap
the lohsters in paper or cloth pre-soaked in
seawater and place them inside styrofoam
bz,

Sustainability

A lohster pen operator must sougce for kobster
javeniles and feeds to sustain this livelihood
Activiey
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Cost and return analysis

Assumptions: 2% mortality rale and B0% of total stock harvested afier 610 months

Fired assels
Fan P 5,000.00
Production expanses
Matarals
Syriheatic nal 60 m x RTS/m & 500,00
Lobster fingerings 460 piacas [42 kg) x P40k 16.800.00
Trash figh 4.5 kyiday x 120 days 2 P14y B.740.00
Subtotal F:30,040.00
Labor
Cleaning the pen 10 days x P120day 1,20000
Feading oparations & daysx B120/day 72000
Harvissting operation 1 day ¥ B120day 120.00
Canalaker's salary 10 months & B 1,200,000 manth 12.000.03
Surbtofal P 14,040.00
Other expenses
Trarsporiation 414 kg x P21.25 (2.5% of the market price)  B.797.50
Harvesting ant ranspon materals 10,000.00
(slyroloam bowes, paper and cath}
Depreciation 250000
Subrotal P21,287.50
Total expanses PB5.377.50
Summary
Bross income 414 kg x P 850y | market prica) F 351,900.00
Total cost P £5,377.50
Het Income P 236,522.50
285, 522.50
= "iw =573
Prepared by Lognidas Tan, SINELE
I8 firelihong Gpiftas for Coanlal Gommunities Wolieme 3




Siganid culture
in fixed pens

Siganid (Siganus spp.) &
a high-valuad fish species
with consistan! market
demand, Unlike groLpers
which have territorial instinets,
siganids are greganous, sothey can
be ratsed in an enclosed envirnonmant

without causing any stress through overcrowding. Siganias are
herbivorous, and nibble on algae which attach to seagrass, They thrive
on reaf areas where seagrass abound.

Selecting the site

The site selected for implementing siganrd = the presence of a namrally eccuring
cubture project must bave: tidepond, i.e., the area is always submerged
inn water at least 1 m deep duning low tide,
and with sandy-ro-muddy or clayey-ro-
muddy substrave; and

# an abundant supply of siganid t"m,g-:'rlings
in the site and vicinmy: Siganid fingerlings
are abundane in Palavsan, Panay, Guimnaras,
Baurayan Island and Pangasinan, ® protecoon from strong water currents and

winds, Le., the sie is preferably a cove or

® natural Feedstuff available such as seagrass;
an inlet.

pan for slganid culiure
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Constructing the pen

Enclose a 1 ha area with a fence made of
bamboo strips and nylon nets, Make sure thar
its highesr level is at least 1 m higher than the
water mark at higghest high nde, Use a fine-
mesh net reinforced on the outer side with 3

polyethytene net

Collecting the fry
and fingerlings

Caollect siganid fingerlings using  beach seine
abeur 100-200 m long and with fine mesh
{ baring}. Lavnch the net it the water dunng
high tide. Secnre both cnds of the net to 3
teec, past or peg on the beach Colleet the
fry/fingeelings during low tide when they can
be trapped in the remaimng water bordered
by the fine-mesh nee, Scoop and pour them
anto a pail,

Nursery operation

Nussery operation is necessary for fry 1-2 cm
in length, Consoruct  hapa {simila to inverted
mosguito ner) inside the pen. As least 2 hapa
are recommcided.  Net mesh size is 0.3 am
and the stocking density is H00-1,000 fry/m®.

Stocking

A 1 ha pen can accommodare 50,000
fingerlings. Determine the approprats fiumber
of fingerlings needed by first weighing
fingeding sample and connting the number of
fingerlings in the same sample. Stock the pen
with as many samples as necded. This
procedure should be done quickly @ avoud
srress on fish.

Feeds and feeding

Siganids require a full feeding regame using
either commercial or aliernative feed, &g,
traski fish, seaweeds, rice bran. The Dhaily Feed
Requicement {DFR) is 3-5 percent of the
average body weight per day. To compute the
DER:

1. Weigh several samples of ave rage-size
siganid, each sample containing about 20-
3 picces.

3. Divide the total weight by the number of
samiples.

3. Divide the guotient by the actual number
of pieces per sample wo get the average bady
weight

4. Multiply the average body weight by 3
percent or 3 percent o get the daily
requirement for alternative of commercial
fred, respectrvely

5, Multiply the DFR by the estimated number
of fish in the pen to determine the total
amount of feed required per day.

Feed the fish twice a day — carly moming
and late afternoon — with the feeds equally
divided. When using alternative feed, the Fatlo
of scaweeds/rice bran to fishmeal should
be 7:3

Health and maintainance

Look for early signs of disease, e.g,, loss of
appetite, abnormal swimming behavior, ete.
Consult the fish health staff of the Department
of Agriculture/Bureau of Fisheries and Aquaric
Resources (DA/BEAR) Regional Offices for
disease diagnosis, prevention amdd treatment.
DA/BEAR helps the aquaculture indusery in
fish health management throughout the

COLIEY
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Harvesting

Siganids reach marketable size of abour 10-11
picces/kg in 3-3 manths. For easy harvesting,
place a seine net (mesh size: 12 mm) on one
side on the pen and pull ir slowly towards the
oppaosite side. Scoop the fish using hand nets.
Place them in styrofoam boxes with jee at a
ratio of 1 kg of ice per 4 ki of fish, Transport
the fish to the market within 24 hours.

Sustainability

This livelihood activiry can be sustained by an
organized commumiry whose members conmmir
themselves to manage and maintain the fish
pen. They must keep tab of its physical
scructuce, the growth of the fish, and feed
requirement.

Like any other fishery production activites,
siganid culture is extractive in parure.
Establish a marine park and fish sanctuary
nearby to cnsure sustainabilicy

SroammACunemE N FoEn Pes 21




Cost and return analysis

Assumplions: 10% moriailty of the 50,000 fingerfings; annual production of 4,000 kg of fish

pricad &t FalkQ
Flzed essels
P.E. net #200 {31m x [00m) 8 rolls x P 3532l 29,056
Barrber ned #7 {2.5m « 400m) 1 rofl x B 1,680rod 1,680
Mylon rope (1in x 200m} % malls 2 B 1,200l 3,800
Mylon fhraad #6 4 kg P 150%kg 600
Mrylon monakne 8150 5k x P 150%g T80
Bamboo polis 1,500 pisces ¥ P 20/plece 30,000
Labar a0 days x B 120day 3,600
Constructions 12 moaths & B 1.000 per mont 12,000
Banca 1 undl x B 2, 5005nk 2 500
Farmhouse 1 unit x B 5,000 unit 5,000
Subtotal P BA,786
Operaling expenses
Supplies'materals
id fingrerfings 60,000 peaces x P 0. 10/piece 5,000
Fpds 8,000 kg x R350'kp 28,000
Fine-mash nat { bundla ¥ B 2,000/buncke 2000
Sinkers M piaces ¥ B 75pace 1,500
Floaters 2 pundles x B 100oundle 200
Styrodoam box (25-kg capacily) 20 pieces x B 200pwca 4000
Pail 10 pieces « B 100ipiaoe 1,000
Subtotal R 41,700
Mainenance cost B27,000
Depreciation [10% of fixed assel) RBATEED
Total operaling expenses R77,578.60
Anaual groes incoma T a00bkyxRINg R 120,000.00
Lessiotal cost R 7T .674.60
Annual net income P42421.40
Praparedby Pasly Cobrade, SWISLE
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Grouper culture
in floating cages

Grouper [Epinephelus
epp.), locally known as
lapu-apu, has bean cultured in

cages and to some axtent in ponds in Southeast Asia for mora than a
decade. it is one of the most expensive fish spacies and |s valuad for
the excellent texture and flavor of its flesh, as well as its great potential
in aguaculture. The demand for grouper In the intemational market is
fast growing particularly in Hongkong, Japan and Singapore. ts export
price is expected to increase in the near future.

Locally, grouper culture in cages has had considerable success in Pres.
Carlos P Garcia, Bohol, The Sto. Acsario Fishermen's Association of
this municipality has established market links with buyers based in
nearby Cebu City. The Cagay Multl-purpose Cooperative in Roxas City
has alsc had success in grouper culture, Grouper cullure could

therefore become another significant earner for the country.

Species Idenfification for
commercially cultured

groupers

There are about 40 species of groupers
diseributed in rropical warers and 2 specics are
currently popularly caltured commercially.
These are:

Epinephelus coioldes

{Comimon name: Orange-spotted grouper)
Distinguishing characteristics:

o light yellowish-brown dorsal body color
e shaded ro whitish on the side and belly

® numcrous brownish orange or brownish-
yellow spots unevenly scattered on head,
body and fins

o chin or undemside of hiead and belly whitish
or creamy white withour any spogs

Epinephsalus maiabaricus
(Common name: Black-spotred grouper)
Distinguishing characreristics:

o body color 1s Light brown-on the upper part
of the body, belly and venrral side light grey

e body with § distinet broad dark brown
oblique bars which tend o bifurcace

ventrally

o head and body with numerous saall well-
separated blackish spots cxpeeially on chin

# fins scattered with small black spots
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Source of stock

At present, supply of grouper fry for
commercial cage/poad production still depends
on the wild. However, instituces like
SEAFDEC/AQD and ather progressive finfish
hatchery operators are refining their
broodstock and seed production techniques
In due time, these harcheries will be able o

supply fry and fngerings,

Grouper fry arc collected in nominal quantities
using various devices, .. ,seare-lines of bnush
piles. The size of fry varies from 1-% cm and is
usually collected by fish reaps from coastal
In the
Philippines, the major sources of gronper fry
are in the provinees of Pangasinan, Cavire,
Mindoro, Quezon, Masbate, Bulacan,
Cagayan, South Cotabate and Negros
Orecidental.

waters near mangrove arcas,

Site selection
The sibe should:

8 be in calm water, e.g., shelrered lagoons,
coves, inlets, bay, behind an island or a river
miaithy, This is to aveid damage caused by
strong winds, waves and currents

o have salinity ranging between 30 - 34 ppt

® havewater depth nos less than 3 m during
lovwest o tide

& have good wrater exchange 1o mincin good

warer quality

» be relarively free from any source of
pollution {industral, agricultural and
domestic) and protecred from any
environmental hazards such as typhoons,
flods, crosions, ete. It must be accessible
and preferably secared from vandals and
poachers.

Cage specification

A floating cage module bs nsually composed of
4-12 compartments supporced by a
framework.

Consider the following when constructing 3
floanng cage:

Cage frame

Made of bamboo and durable enough tw
withstand stress cavsed by wave action and
increased weight duning culbure operation.

Classification of grouper seedstock

for pond and net cages

Body length (cm]} Body weight (g) Price (Fipc)
1.Fry 12 1-3 68
2 Fry1 34 45 10
3.Fry2 57 69 1520
4.Fry 3 a4 10-13 2530
5. ML 1012 15-24 45-80
8. Undersize 1320 30-160 55-75
7. Good size 3070 400-700 260-280
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Cage dimension
fmxSmzdmordmx dmx Im

Water column
Maintam at 2.5 m

Sinkers

Use small concrete blocks as sinkers suspended
by ropes, placed ar the botrom of the 4 corners
af the cage for ngging.

Catwalks

Arrach lumber measuring 1 in % 6 in {cross
section) and 6 m in lengeh o the framewoek.

Floaters

Use plastic drams as Aoaters on cach side of
the cage beracen the bamboo pipes. Tie the
drum to the cage frame usaing a rope 5 mm in
diameter o stop the dram from drifting,
especially during strong wave action.

A g g and Fesdil e (i)
shinid Nowe o crmalk

AfL--'l-EH‘h:fﬂﬂdi

Cage netting

® mursery cage; “B” net (0.5 o 1 cm mesh
size; knotless)

& production cage; "PE” net (2 - 5 cm mesh
SizE)

Mets are Fbrcated like an inverted MOosguItos
net (hapa). Each cage Is supported with
potyechylene rope (5 mm diameter) inserted
along the sewed barders of the ner and held
using a chove hitch with overhand knot.

Each cage should have double-layered nets o
avoid loss of stock due to tearing and other

mechameal damages.

‘nﬁmm [ptastic dnms)

Hetcage module layout and anchor block positioning

Grourer, Cunmume ma Browims Canks
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Anchor

The raps lengrh from the foater to the anchor
should be the same as the water depth at high
spring tide. The raft strugtuee needs 14
concrete blocks (0.5 - 1 ton each) with 8 placed
ax the chb end (cbhb tide being stronger than
flood tide), 4 at the flood end amd 21 the
el-section.

Generally, the weight of the anchor should be
rwice the weight of the ennre floating cage
module,

Shelter

Groupers need a place to hide, unlike other
fish.

To provide a place for groupers To hide, usc
sawed-off bamboos, § em in diameter and 15
em in Jength (for nursery cages] and 10 cm in
diamerer and 30 cm in lengeh (for grow-out
cages ) bed in tangidas bumdles znd suspended
wn strategic areas nside the net cage.

(7) - Semor mrséry -
(@i~ 10 for griw-0ut pend

= - bambid

L Fo |

Shelters for groupesa

Nursery cage operation
Ulse 2 pursery cage for fry 2 - 10cm long

Seacking race; 60-100 fish per cubic meter

Feeils include mysid shrimps andfor finely
chopped trash fish given at the rate of 10
percent of the average body weight per day,
Divide the feeds equally and give 2-& nmes
cach day.

Install a S0-warr incandescent lamp (hover
rype) inside the cages, about 0.5 m above the
water hine, at night to attract live food such as
miysids, copepods and othee smaller fishes.

Grow-out cage operation

Use a grow-out cage for stock sizes of more
tran 10-15 cm in toeal length.

Stocking rare: 30-60 fish per cubic merer. Give
erash fish at a rare of 5 percent of the averige
body weight per day. Divide the feeds equally

and give rwice a day.

Monitoring

s Take a fow samples of the stock every 15
days 1o determine feed requircment and
growth rate of grouper stock. Scoop oLt
115 samples and measure the weightand
length of each sample.

& [nipect nets for bears.

e Clean/remove dirt, debris and fouling
OFEAMIST artached to the nets.

# Repair or replace damaged nets.

Sort or grade the stock in nursery cges every
week to avoid cannibalism.

Health managemsent

It is generally recognized that many diseases
i fish culnare are often associated with stress.
Greessed fish can easily be infecred with disease-
causing agents and this affeces growth. The
following bips may minimize grress on fish and
prevent disexse oithreaks:
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1. Observe any unusual swimming behavior
af the fish, espectally during dawn and lare
afternoon. Fish gasping for aie useally
indicates low levels of dissolved oxygen
Should rhis happen, thin-our stocks by
transferring some of them into another
COMpartment,

2, Weak fish, ie., individuals refusing o
s chool™ with odher fish, and these observed
as losing balance while swimming, should
be scparated from healthy stocks
immediately. Stocks found o bave sudden
loss of appetite and with red “spot-like™
wounds on the skin and fins are likely to
have a bactenal infecrion. Use Povidone-
iodine, commercially known as “Betadine
solution,” at 15 parss per million for 5-10
mirmres for 3 altermare days, ag an affective
erearment for bacterial infection. Methylene
blue can also be used by swabbing. Transfer
treated fish to a new compartment.

3. Maintain a distance of 1 m berween
comparrments to ensure casy and
caneimious water flow and maintain ideal
water quality for the fish,

General rules
1, Awoid overstocking. Always fofiow e
suggesled siocking rae.

2. Do nod avarleed nor enderfesd the slocks
during the cultune pericd.

3. Mairtain good waler quality.

4. Handla stocks gently o awaid physical
damage.

5. Disptsa of dead fish property.

Harvesting

Starve the fish 24 hours before harvesting,
Harvest depends on the demand of the local
and export market.

Postharvest

Scoop live marketable skze grouper (400 g and
up) from the cages. Hold grouper mmpocarily
insice the canditioning tank and provide acration
for about 1-2 hours. Adjpust water temperature
gradually to 18°C by adding packed ice, Place
3- 5 fish insicle an coygenared double-sheet plastic
bag, with warer at 3-5 cm or at least covering
the nosteils of che fish. Place crushed ice on op
of the plastic bags to maintain the water coolness
during transpost.

Place plastic bags inside the square styrofoam
bex (30 cm x 30 cm x 20 cm) with a carton
cover having a rag “live fish™ and then ready
for transport.,

Before transporting harvested stocks, a
“freshwazer dip”, or a short bath in freshwater
for 2-10 mintites is advisable, The dip will
decrease parasite infection and lessen the
incidence of disesse and morrality during

trAnSpOrt.

Important considerations in
grouper cage culture
There are some important considerations for

comverting grouper cage culure into a highly
profitable business underraking, namely:

o survival and growth rates,

® adequate and cheap supply of aw mear, Le.,
rrashfish and mollusk mear;

& guanooy/gualicy of seedstocks; and
& marketing,

Actual nursery operarions in SEAFDEC/AQD
reveal thar survival rate of 79 percent from
tiny to cxrea large can be achieved. This is
about 20 percent higher than che rate used in
the profitabifity analysis on the next page.
Proper care of the fry can then reduce the

operating cost significantly

CroarER CLTTURER Frovemas; CaGEs
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Ensure an abundant and cheap supply of tash
fish as this constitutes the biggest chunk in
operating expenses. A higher price for these
feeds will reduce the projeer’s profitability
significantly

Ome of the most important considerations
befiare venturing inro grovper culture I5 the
availabilicy of buyers of exporiers o purchase
the groupers produced by ex-farme and sell o
the live-fish local and export markets, The high
price of live grouper iz chuse to its being a delicacy
to Chinese communiries all over the world.
Contract stable buyers or cxporters who can
cater to these markets so that the targered selling
price of B280.00/kg of live fish is achieved.

sustainability

Inense activiry of this livelibood m 2 certain
area will cr.:mpmrnﬂtﬂ'mcnui:mmmr,mn-dny
dereriorating the water quality. To ensure
optimum environmental conditions for cage
culture, observe proper placement of cages or
“goning”, Some municipal governtnents have
designated areas for cage culmure. You can
request permits from the local government
units {LGUSs) implementing zoning programs
ini their area. Furthermore, Yo can dso reduest
technical assistance from the Department at
Agriculture/Burcau of Fsheries and Agquaric
Resources (DA/BFAR) offices to help idenuify
and evaluate ideal areas for cage culture.

Cost and return analysis (8-month period)

Technical Information

Hursery of Uny to XL Grow-aul of XL to markelable size
initlabsiocking: 4,500 pcs Stra atshocking: 10-12cm
Gire atgiocking: 2-3 om finy Stocking rate:  250icage
Seeoicage:  ImxImx2m Survivalrate: 05 {2,565 pes n430)
Culyre perod: 4 months Culture period: 4 manihs
Survivairate:  GO%, 2,700 pes (10-12 cm) iz gt harvest 450Qup
Investmant requirement
Cages and hut F 28,000.00
Work area 128,300.00
Bales 1154 g @ E2600g R 323, 130,00
Cosls
Ty 4,500 210 P45,000.00
Feags P40 worth of trash fish
i produce 2 500 g ish 81,314.00
. 1 [ghorar (feeder) @ F2,000/month 16,000,030
Diegreciation 21 ,480.00
Maintenance and repalrs 3,000.00
Contigencies {@ PS0Vmonth 4,000.00
Markifing expenses @5% o salas 16,158.00
Total costs P 206,330.00
Met income P 116,130.00
Return on investment 0T
Payback period 16.25 months
Pragared by Dan Balles and Migual dalos Sanfes, SEAFOECAOD
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Semi-intensive milkfish
culture in brackish

water ponds

Sami-intensive milkfish culture can be adopted for pond owners with
the technical capabllity and the appropriate pond conditions and
suppoart facilities. In addition to fhis technique, the sustainability and
the environmantal Impact of this scheme must be laken Into senous
sansideration. Cooperatives should also source for possible financial
suppart along with conducting training courses for technicians.

Pond design

A grow-out pond can be squace or rectangular
construcred in series with independent supply/
drain gare/canal system ranging in size
berween 1 - 2 ha. Shice gares can be made of
wood or concreee. The pond botrom must be

Sagealer spurca
At gl

. ———
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Dasign of a seml-intenaive pond for milkdish

leveled flar bur inclined towards the gate for
easy water management and stock harvesting,
Crther necessary facthites inchude the chilling
tank, harvesting shed, bodega and carctaker's
hut.

Pond preparation

Milkfish thrive on pamural food such as lab-
lab, Iumot and plankton grown by fishfarmers
using known techniques, Comparatively,
lah-lab excels other food types when it comes
to raising milkfish, Lab-lab s a Jocal term for
benthic algal community consisting of
veliowish-greenish minuge plants and animals
forming a mat on the pond bottom. They are
sometimes detached and floar in clumps or
patches.

SiMl-IMTERSIVE MiLeFsH COLTrRL
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You can fgrow lab-lab by:

I, Draining the pond completely and
allowing it ta dry for about 1-2 wreks unnl
the soil cracks. Prolonged drying is not
advisable as it makes the soil hard and

powdery.

2. Eradicating unwanted species by using
organic pesticades such as tebacco duests
and/or a combination of ammonium
sulphate fertilizer and lime. When using
rabacco duss, spread it over the molst
bottom at 300-400 kg/ha and allow it to
stand for about a week.

Prepave a mixrure of hydrated lime and
ammmonim sulphace fernlizer (21-0-0) at
aratio of 5:1 and broadeast it on Wet aeas
of pond bottom during a sunny day The
nixrure releases hear and ammonia which
effectively kills unwanted species in the
pond

3, Applying chicken manure atd rans per ha
Flood ta 1 depth barely covering the pond
botmom and broadeast urea | 45-0-0) at 15
kg/ha, 2-3 days later to speed up the
breakdown of chicken manaes.

4. Tncreasing the wates depth gradually over
a periad of 1-1¥5 menths, 3-5 o cach tinwe
until the stocking depth of 30-40 em is
reached. An abrupe increase in water depth
will cause fab-fah 1o detach and float. Install
fine-meshed sereens {basodor or impot)
at the gares to prevent the re-entry of wild
species or the possible escape of stock,

To bolster lab-lab growth, apply moegame
fertilizer {16-20-0 or 18-+6-0) at S0k ha,
respeetively, every 12-15 days.

Eradication of snails

The rwo mast commaon snatl pests called suso
and bagungon belong to the gencra
Cerithadae and Telescopium, respectively.
These pests "destroy fab-lab mac and compete

with bangus for lab-lab, Use alternative
malhuscicide, like tobaceo dust, appbed at A00-
400 kg/a. or collect the snails by sweeping
or handpicking and burn them with rice straw

Grow-out operation

Transfer of fingerlings and stocking
As soon as the ponds are ready for stocking,
buy fingerlings (80-104) grammers) from
nearby suppliers or catch them from the
adjasent stunting pond. Maintain 3 ATIONE
pond o ensure an adequate supply of
fingerlings for year-roussd OpeTation.

Fingerlings are normally held n hapa nets 2
Few lsowars before stocking. Position the hapa
near the mouth of the gare where there is
flowing weater. Slowly drag the hapa through
the supply canal w the reanng pord where
they will be srocked,

For longer distances, place the fingerfings
inside oxygenared plastic bags. Srocking
should be done during the cooler pare of the
day Slowly release the fingerlings o the ponds
at the density of 5,000 fingerlings per ha per

LTO.

Count the fingeclings o prevent under-of

pverstocking.

Management

When lab-lab starts to deteriorate or get
owverprazed, mensase the water bevel to B0 or
100 cm. Apply inorganic fertilizer (16-20-0)
at 50 kg/ha every 1-2 weeks, Provide
Farmulated diers daily ar § percent of the
average body weight per day. Ina designated
arca, broadease or use 2 feeding machine 1o
condizion the fish to eat feed pellers for about
a week.

30
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Water management can either be ridal or wath
the aid of 2 water pump. Tidal management
should follow the lunar periodicicg

After 5m:kjng, matnrain the opomum water
condioon for both the fish and the natural
food. When wsing lab-lab as food base, apply
fertilizer {16-20-0) at the rare of 50 kg'ha
dividhed] ineo stnall doses and apphed every 12-
15 days.

Coincide fernlizaton during spring tide cycles.
Replenish about one third of the pond water
before every fertilizer application. In hor
months, increase the frequency of flooding to
compensate for evaporarion. Keep the depth
at aboue 40-50 em. During rany months,
drain the uppermost freshwarer layer i the
water column to prevent s sudden dmop in
salipiry

In the middle or wowards the end of the culuze
periad, lab-lab may be premanirely depleted
becanse of overgrazing, poor water conditions
or persistent inclement weather. Provide
artificial feed ar a rate of about 5 percent of
the average body weight per day, using
commercial feed. A weekly feed conditoning
is necessary to determine the anractabilicy of
the feed. Efficient feeds should be used.
Unatcractive feeds not only result in poor
health of the milkfish, bur also poliute the
pond environment.

Abnormal occurences may, at times, be
experienced, such as the fish appeaning o gasp
ar the surface or fish ewimming in cireles.
These are mdications of stress assoctated with
insufficient chssolved oxygen.

Beplenish warer ar the first opportumsy The
water should be splashed onto a prece of wood
ter add oxygen. Exrreme problems occur
during nass fish kills especially in the morning
of 4 very calm and windless day. I the nde i
favarable, particularly during spring ride cycle,
admit warer immediatedy IF this is not possible,

allow the warer from an adjoining poad o
flow g0 thar water is agitated, Use pumps in
such an emergency,

Anticipare adverse weather conditions.
Sudden rain or thunderstorms durmg a hot
day may present dangers as well as sudden
changes in water remperature which may also
result in some fish kills, Observe extra
precaution o minimize the possibilicy of dike
wash-put, flooding and the like.

Harvest and postharvest

Tos obtain the highest profit, culrire period
should be about &0 days for cost cffeciency:
¥ield is up o 2-2.5 tons/ha per crop,
equivalent to 6-7.5 tons/ha per year for 3
eroppings. The mast common and undispuzed
technique of harvesting milkfish is the
pasufang method or inducing the fish to swim
against the water current, Gather the fish in
the carching pond or canal during spring tide
cycle and use drag seincs to collect them

Scoop, wash and stun the fish in chilling tanks
or boxes, The lamer should contain a 1:1
weight rario of ice 1o fish to bring down the
temperaturs of the fish 1o about 4 *C in two
hears.

Total harvest is done manually by collecting
ar picking the remaining fish from the pond
botom. Sort pre-chilled fish according 1
quality (swze, freshness, etc,) and pack them
in wooden and/or metal boxes, meral mabs
{ bafteras), basket (kaing) ot stymofoam boxes
filled with ice ready for transport to fish
landings.

Harvested bangus may be sold fresh, dried,
srnoked, deboned, pickled or sent to a cannery

for processing,

SEMI-INTENSIVE Minkrisn Cunrune
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Parspective of 8 semi-nlensive pond for milidizh

Cost and return analysis

Technical information
Stocking rate: 5, 000Ma Yiekerop:
Size al stocking: Bg-100 g Yield@3 crops:
Size at hanvast: 400:500 9 Prica:
Survival rale: ¥ Gross incomalcrog:
Days of culture: &0 Ge0ss iInCOmelyear:
FCR: 11 Vialug of ane hectre pond:

21 ons

5.3 flong
Ra0. 0k
R126,000.00
Ra7E,000.00
E200,000.00
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Dperating expenses Oty Price/unit Total value
(per anmum) R}
Fingerlings* 15,000 4.00 £0.000.00
Organic fertilizer
Chicken manuse G tans 1.00 B.000.00
Inorganic ferilllzer
16-20-0 45D ky 9.00 4,050.00
45+0-0 150 kg 10.00 1,500.00
Pesticides
Limsa 150 kg 500 750,00
21-0-0 30 kg 700 290,00
Labor
Pond praparation 30 days 120 3600.00
Caretakar 1 person for 12 manths 4,000.00 4B.000.00
Harveslifg 9 days 120 1,080.00
Fead (FCR=1.1) 6,330 kios 16 110,680.00
Contingencles 5,000.00
Depreciation 4{,000.00
Total 261,070.00
Gross Income per year 37E,000.00
hial income BE. 930,00
Relurn on imiestment 0.48
Payback patlod 2,06 years or
25 manths

* Finperiings bough! from outside or raisad in T G woold cost amas the same dlfoug fasing Anpenings uihn
the farm would ersore the fshlammar of susiained steoly for stecking and fess dependuncy on exlenal suppber.

Praparsd by Dan Baliae and Miguel dees Sandos, SEAFDECAOD

Semr=tpriqsivE MiLgrise ColTure
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Capture fisheries



Indigenous traps for fry
and fingerlings

For sustainable culture fishing, there must be a continuous and
abundant supply of fry and fingerlings. The present methods of
collecting fry &nd fingerlings invalve filtration by mobile or stationary
gear. Bottom topography, wind and water current patterns and tida
fluctuations in the fry grounds ara tha most iImponant considerations
in designing and constructing gear. Tha bahavior of the fry and
fingerlings determines the collection methods employed in specific
araas.

Higher try caiches are achleved by operating the appropriate gear at
dpprapriate times and localities, The methods and gear described here
are currently used for milkfish and shrimp fry, with some exciusively
used for the latter. Slganid and seabass fry can slso be collected in
some of these gears. The siganid fry fishery in Pangesinan, Philippines
employs several spacialized gear.

Stationary gear

Lures

Bonhon and pagpengpong are traps made of o woop nets and other collecting gear, Lures
bundles of twigs, grass or cocomut leaves that have been used o a limived extent for seabass
are sct in shallow brackishwater mangrove  frv in mangrove areas. Bundles of grass
areas and used by shrimp fey as substraces for - armached o bamboo floats are used to collect
atcachment, The fry are shaken off these lures.  Sioamud vermucnlanus fry from shore waters,

Fry lures maugu of bundles of grass end twigs

I s Tiwes eol, Py axp Fier s
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Floating tidal set net

Tangab-tulsa is et along coaseal promontones
with shallow coralline platforms. It consasts of
long wings fived in place and a catching
chamber made of a frame and bagner. The
chamber i3 set in place during Hlood and high
tides, but removed when not in wse, Several
umirs of this gear can be used along the same
strerch of beach, one in front of the other, all
facing the same direcion. The gear uses rmainiy
borrshore Garrents.

‘.HH""-.‘

Flogting tidal net se1, showing pesilion of operation al a
pramantory (Lipala Poini, Panay Istand, Philippines)

—— —
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Moblle gear

Fry sweeper

A lightweight fry sweeper without the rigad Az the enlarged frame with a person dragging
frame 1% atrached To one or both sides of the and anotyer pushing it

boat and operated some distance offshore. B with long wings made of coconut keaves
There are modifications on the fry sweeper: G the motorized sweeper operated from the

Ywsar affshore

Moditications of the iry sweepsr

Tranpaars Trars o Fr asn Procrni ees jg




D: fry sweeper with raft.

The fry sweeper with raft 15 an enlarged sweeper
with long wings attached to a raft and is
operated some distance from the shore often
at mghe with a lamp, [t s driven by a persan
with a long bamboo pole or sometimes with
any outbound engine. This gear may also be
operated Like a tidal set net

—

¥
(.

Fry swaeper wilh ralt operated with a lamp &l night
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Towed bagnet

This 15 3 long conical net also called a sayor. Is
i attached o bamboo pobes and dragged akong
the shore, The narrowr end is bunched and ned
with a string during operation and laver untied
to release the collected fry inro a plastic bag,
Bamboo floarers may be amached o the wings
ta facilitate operation. This gear may be
operated like a ndal set net

Towed bagnet with conical end securad with 3 siring

I:-un.w.:m:-ﬁ".;.'l‘p.nr-r: i mE‘m:mn Frrstsnl s 47




Double-stick segine

This is a craditional seine, locally known as
sagyap. It is 3-7 monet wirh bamboo poles at
both ends, dragged by owo persons along the
shore or river banks. It has been variously
micclified in response w0 prevailing topography,

weather and ecanotmic conditions,

|
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Fry beach salne

This is a much longer sagy=p called ezkrak and
is operated like a beach seine. Chne person stays
on the shore halding ane end of che wowline,
while anather takes a boar out aned cases the
net 50 - 100 m offshore; the netis then pulled
back to shore. A similar beach seine with a
conical bagnet called karukod s operated in
seagrass beds in Pangasinan wo collecr siganid
fey

Fry beach seine cast affshore and pulled back

Tramoarseon s Trars For Py asm Pracerimass .jj.'




Encircling scare-line and

drive-in nets

The scare-line o kalaskas is made of coconut
leaves, grass or plastic strips actached 1o a rope
annd is used 10 drive the fry oo shallower water
oe into a trap. A floating scare-line is used to
encircle milkfish fry in shallow areas; this
method is commonly used in Indonesia, Lead
sinkers are attached to seare-lines wied for
prawn and siganid fry. The fry arc caught by
scoap feEs or by pre-set traps.

|
Encircling scare-line and drive-n net usad for siganid fry
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Fish capture
using fishpots

A fishpot or bubo is a trap designed 1o
catch larger fish and leave the young
free. Bubo is recommended only
in protectad areas such as fish
sanctuaries or where coral reefs
and ssagrass abound. Bubo

fishing has been successful in

Luysngbaybay, Doong lsiet, off
Bantayan, Cebu in the Philippines where
the community established a maring park and fish

sanciuary. The marginal fisherfolks in this istand community have
axparienced increases in revenue from fishing while minimizing
pressure on the natural fish population, To achieve this, they placed
fishpot modules beyond the perimieter of the marine park. The avarage
daily fish catch per fisherfalk doubled from 1.4 kg using othar methods,
o 3 kg using bubo. This encouraging development increased the
fishierfolk’s commitment to sustain the protestion of thelr manne
resource, particularly agalnst destructive ana llagal fishing activities,

Making the bubo 2. Strengrhen the sides and comers of the box

with bamboo strips,
There are several types of bubo. The most _ P _
1, Ohyone side af the box, make an inler that

conmrmon & the box oype. which necds the x : )
rapers inside with che following

tollowing materals:
IMEASUrEMents:

# hexagonal chicken wire with mesh size of

(.75 in o circumference of openng — 50 em;
7o in;

# bumboo strigs; # diameter of opening — 15 cm; and
o nylon twine or wire, dnd & |ength — 40 cm

#® 50 mof rope

1. Cut the chicken wire into the desinad size
and make it inro 4 box with the following
dirmensinns.

# lengrh = 6l cm
s width — 46 cm
# hcight — 30 cm Dealail of the bubo inlet
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4. On the wp sde of the box, cut out an
opening through which the fish caught
shall be harvested. Provide this opening
with g bamboo pin as lock.

i

Make at least 25 tishposs 1o complese a
module, Tie the fishpots together o 4
50 m cope. Assemnble as many modules as
practicable for your surroundings.

Operation

Fishpors made of wire do not need any anchor
ar welght w sty in place, Provide each fishpor
with wrach fish as bar. Submerge the fishpor
modules in shallow reef areas (@10-20 m
deep) where large carmivorous species such as

groupers are attracted 1o the bar After 48
hours or when convenlent, recover the
modules and harvest the trapped fish. In
Dioong Isler, the fisherfolks observed that cven
whithout baits, fish still get teapped inside their
fishpors. Their hugh earch has been considered
one of the beneficial effects of the marine park
and fish sancouary chey established earlicr in
the area.

Sustainability

Huba fishing is an exteactive activity. To offset
its effects, the fishing community should set
aside at beast 10 ha for 2 marine pask and fish
sancraary where fish species can mare and
spawn, Mo fshing activity shoubd be allowred
in the marine park. Bubo and hook-and-line
fishing bn the fish sancouary may be allowed
by the organization maintaining and
protecring the area. The Bintay Dagar team
oif the commumnity must also be strengthened,
This seaborne patrol group organized by the
local government unit enforces fishery laws
arsd ordinances, p:tt:mlarj-,- those outawing
the use of illegal fishing methods, Usually
compased of members of the local police fosce
and cinzen volunmeers, the team also arrests
those encroaching on municipal waters,
especaally big-time fishers.

P Tyt for Convstal Comamsniies
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Cost and return analysis

Example: 1 module = 25 fishpols calehing 500 g per fishpol

for an average of 160 days per year (flxed asset valued al R32,000.00)

Expanses
Cost of supphes and materials
28 fighpats a1 180,75 each B4018.75
Lakor cost 281,25
Supanvision 3750
Dapicymnt and hamasting £, 750.00
Depreciation B,400.00
Total P17 48750
Income
25 fishpatsiday x 5 kgfishpot 1 180 days x Pl P 180,000.00
Mat income P 16251250
Ralum an Invesimant .18
Payback period 24 months or
T2 cabandar days

Praparad by Paoks Cabeads, SMISLE
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Land-based
activities




Tree nursery establishment

Some Filipinos have established nursenas o
propagate and sell planfing materials as a
means of generating family income, This s
due 1o the aver Increasing need far
seedlings 1o rehabilitate the country's
denuded forest areas and the lure of
profit from salling high-valued fruits of =S
parennial trees. The success of thiskind
of livelihaod largely depends on the quality
of seadlings produced by the nursary. P

Selecting the site Portion of area shaded by trees
Exposc grown seedlings o sanlight as they
adjust 1o acnual field conditions. Full sunlight,
however, 18 derrimentgal oo most young
Sultability of agroclimatic conditions seedfings, so a nursery must have a portion
to species propagated shadied from diseer sunlighe

Tree seedlings thrve best on clay-loam soal

with at least 30 cm of copsoil, neutral or near-

nenral pH, and high organic matter. The best - Putting up the nursery

climate for fruit and forest species is
characterized by an even dismnbution of minfall
throughout the year.

I selecting a site for your mursery, consider
the following requirements:

1. Mark ar least 350 m? (L0 m x 35 m) on the
area of your choice,

2. Clear it of bushes, grass, stones and other

Accessibility to all-weather roads dokici

Tree seedlings are grown m containers whech

are bulky when rransporred, so the nuesery 3. Fence the area i theve are stray animais in
should ke locared near 2 road the vicinity:

& Mark the spots for or make layouts of the

Good drainaga ;
tlZ.ILIJ-'I-'-'I.I'IEI [TrsEry SO PSS

Selecy an area that is flar to shightly sloping
{up to 10 percent) where warer can be drained L

roneands ane direction . “
& busmess office;

Availability of water source

As most seedilings need protection from the
T e ] ;
sun and raim by a shed house, they need wazer ® careraker’s quarters,

all dhe cime even |l|.|:|':|.'|.l_i.'_l| the wet raonenhs.

# sfOrago rodod,
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# shed house {ar Jeast 25 m? for every
100,000 seedlings produced annually];

# seedbeds,
® Flucer or any Waler source;
» open but shaded asea; and
® an area for furiee cxpansion
L7se bocally available maserials such as bambioo,

cace lember and nipa thatches 1o constoact
the shed house and other struclines.

A low-cost shed house for & tres nursary

Tree propagation techniques
Asexual propagation

Mango and cirus go through a long juventle
or nonfruiting period from 6-8 years
Therefore, they are propagated through
asexual means, the most comimon of which is
grafting, A plant grown from a seed can bypass
the juvenile stage by replaciag its vegesative
partion with that from 3 mamre plant

Procure sources of soons from outside i there
are no manure planes svailable.

Sexual propagation

Facest trees swch as gmeling, mabogany and
acacia, amd some fruir trees are propagated by
seed which sesulrs from the exchange of
genetic materials of parent plants theotgh cross
pollination, Froit trees resulting from this
method are pot identical ra their parents. In
most cascs, propagation of fruit trees by this
method 15 not desirable

For trees propagated by this method, selecr
geeds taken from fruins of vigorous and healthy
plants, and those that are of the right size and
molsTIrE content,

Steps in grafting

i PER
bag witn

i [=]: 9]
MOss

o

g
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Treating-the seeds

Most sends of pesennial trees do not germinate
readily, Induge seed germination through any
af the following methods:

1. Soak the seeds i tap WaTer,

2. Wrap the hard-coared seeds with coth and
immerse thern in hot Wi

3. Reduce the thickness of the seed coat by
physically breaking or sCTaping 1t of

4. Soak hard-coared sceds in scanfying
chemicals like sulfuric acud.

Preparing the growing medium

Eor your potang soil, prepars a fine of gieved
migrase of wpsoll and sandy koam {3 parts),
compost (3 parts}, and river sand [1 part).

Prepare shighely elevated (§- 10 cm} seedbeds
ar Jeast 1 m wide, with 2 40-con-wide path in
bepwcei.

For fine seeds, prepare seedboxes of appro-
priate size {at least 30 em x 35 em x 10 em).
T drain excess water, drll boles on the hortom
of the bazes before filling them with soil. For
clevation, amech wooden legs 10 the somes,
Place the seedboxes in a shaded area, with the
legs szaning on water-filled cans to prevent
ans from amacking the seeds

Sowing the seeds

[f scedlings will be potred, phase vous sowing
owrer 6-8 weels arweekly interval. Do not sow
all the seexds ar the same tme

Eor seedbeds, follow a plannng distance of 15-
30} em berween rows and 510 cm berween
sceds for large sceds, and 10-15 em between
porvs fior mediurme-size seeds. Sow the seeds in
4 facrow or in holes and cover them with soil

Broadcasting fine seeds in a seedbax.

Faor seedboxes, broadeast the fine secds evenly
on the surface of the soil. Apply a thin layer
of fine sand awver them, Cover the seedbox with
pewsprint paperas mulch, Allow the scedhngs
to sprout through the paper. Beforc
broadcasting very fine seeds, mix them first
with ash from wood shavings os very fine sand
at 200 g of fller per g of seeds.

IF viability of the seeds reaches 5075 pereent,
saw them direcly in pobyethylene pots at ane
seed per pot. As much as possible, use
hiadegradable materiak instcad of plastic pots.

Caring for the seedlings

Seedlings need protection from rapad
evaporatan of soil mobsture, imtense heat,
strong wind and the impact of raindrops. To
prosect the seedlings, cover the seedbeds;
scedboes or pots with organic debris stch as
ree hull, fce straw, chopped grass, compost,
decompesed savwdust, chopped bark of srees,
banana leaves and wood shavings. Use fine
sand or finely chopped organic debns Fovr srmall
seeds, e, calamanst

Water the scedlings by flooding, furrow
rrigacion, sponkhng or installing perforazed
pipes along the seedbeds. Use any of these
methods which you find appropriate and
ceanomical, Water the sceds In the mornang
and mid-afternoos, To water the seeds sown
on 1 seedbox, submerge the lower part of the
bk in water until the soil becomes mat.

TriE PUTASERY ESTABLISHMER
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arrlnu the saadlings in 8 seedbox

Proteet the seedlings from direct sunlight and
heavy pain. Use a plastic sheet {gauge (L0032 -
0004} arrached to a Frame. Enhance the
strcrure with cogonut or buri fronds.

Transplanting the seedlings

When the firse lareral roots appear, ift the
seedlings caretully from the seedbed or
seedbox with the e of 3 trowel. Transplant
them in containers filled with soil

Caring for the transplanted
seadlings

reduces aie circulation and exposure 1o
sunlight. Water the seedlings as often as
necessary depending on their size and stage
of development, .., small quantity ar frequent
intervals for small seedlings, and sufficient
amount at less intervals for larger seedhngs.
Gradually cxpose them to full sunlight by
removing the shade materials one by one over
g mumber l:lt'-d-il':‘i-.

Cultivare e arca between rows of seedhings
to remove weeds and loasen the soil for
aeratien and water abgorprion, Remove
diseased seedlings or these artacked by insecrs
and orher pests

Sustalnability

Anyone embarking on a projest such: as tree
nursery establishment must have sufficicnot
knowiedge on and

propsr

nursery
FHAIAZEMERE Pracices to impart to the other
ald. Thev must -also
wfces of seeds and the

abifioy o link the Businoss with groups of

the househ

(8L

MEMTSETY O

L i
Y C SECEQY JOOSHF J6 I

Amange the potted stediings in rows in 3 mdvidngls who need seedlings for spedfic
shaded ares. Avoid dense spacing which — progect
Cost and return analysis
Example: One yaar operailon
Tree species Mo, of grafied Mo of seediings Tolal amouni  Eslimalsd To'lal ng,
saedlings producad par of seeds no. of of seadlings
procurad kg of seeds sowm (kg) seedlings  producad kess
SOWN procured 15% mortality
Acacis mangium 3,000 3 15,000 12,750
Gmeling 3,000 10 30,000 25,500
Wahogany 3,000 10 30,000 25,5040
Jackiruit 30 255
Calamansi 300 255
Mg 00 255
Total 200 9,000 25 75,000 84,515
56 Uf&fﬁﬂ,‘_&;l:ﬁ'i‘:ﬂ?}ﬁl' Ciniati I:_ﬁ.ll.rl‘l'n'ln'l':ﬂ'l'r.'i - Folree 3



FIXED ASSET
Shed housa

EXPENSES

Tools and matertaks
Flastic shast
Polyethylene bags
Seadoanes
Scaritying chamicals
Hand kowel
Garden shears
Epade
Sterilizing drum
Farked hog

Planting materiats
Seeds
Acacia mangium
Gimeling
Mahogary

Grafted sesdlings
Jackfnit
Calamans!
Mango

Labor
Clearing
Fencing
Membananca

Transport of planting materials

Tatal expenses (grafied seedlings from oulside}
Tolal expensas (grafied seedlings produced in nursary)

B 500000

Bubtatal 5,000.00
a0 méx Rigm’ ] RA0.00
80 kg x F100kg 5.000.00
10 pieces x B30/piece 500.00
& boftas « F3MDolbe 40000
2 piaces x P150peacs 0000
2 pairs x P2ONpair 400,00
1 plece x F15Mniece 150.00
| plece x PS0lipiace S00.00
1 pieca x P250ipiece 250,00
Sublolal B 8,040.00
£k x P3200ke B 47.500.00
10 kg x R100%g 1.000.00
10 ki & B300%kg 3.0060.00
Subtotal P 21,500000
300 piaces x F20lece B 600000
300 pieces x F20pacs &, 000.00
00 pieces x PESpleca 7,500.00
Subtotal P 1%,500.00
21 days 1 RYE0 per day F 252000
47 gays x 120 per day §,040.00
1,728 days x B120 per day 207.360.00
Subtotel R 214,320.00
R 900,04

Subiatsl R 800.00
264,860.00

245,360.00

Taeg Muksery ESTAnLISHMENT



Summary of income and return on investment

Gross ncome
Zaedlings” 63,750 piaces x Pipiacs P 318,750.00
Grafted jackinuil 255 pieces X PA0/piacs 7.650.00
Grafied calamansi 255 pleses ¥ P ipisca 7,650.00
Grafled manga 255 pleces x P25/pisce 8,925.00
Total P 342 975.00
el income {Grafled seedlings bought from outside) B TH115.00
Hel Income (Grafled seedlings produced In nursary) B 9761500
Return on invesiment (Grafted seediings bought from cutsidz) 16
Relum on investment (Grafted seedlings producad in nursery) 20

* AcHE S, maing ang manegany

Svanana by Chlddaaher Tan and Reph Manreal SMISLE
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Backyard vegetable
production

Ona of the most imporiant reasons for vegetables production is tha
high nutrition value of the produce, In addition to the nutritional aspect
are the economic advantages gained from backyard vegetable
production. Vegetable production can be done in addition to fishery
livelinoods, therefore increasing the incomea generation options for a
community. A combination of lish and vegetables for meals also
provides & more balanced diet

Rural people in many parts of the world have always used thair
backyards to grow food. In the coastal areas in the Philippines,
backyard vegetable production is a profitable livelihood,

This paper encourages vegetable production in all pans of the country,
aspecially the pravinces that place a lower priority on vegetable
production, This situation rasults in expensive vegetable prices in the
local markets.

For example, mast of the vegetables sold in the small islands In the
Visayas Region of the Philippines come from the bigger islands of the
eauntry. Many pravinces in Central and Eastern Visayas get their
vegatables from Cabu City which also receives regular supplies from
the islands of Luzen and Mindanao and a few other vegetable
producing areas in the Visayas. In Westem Visayas, lloilo City is the
rain trading center for vegetables which are sold in the neighboring
provinces, including Guimaras.

Bt B D VECETARLE FRODUCTION



Small-scale production
A mousehold can maintain an area of at kast 500 it (46,45 m?) for vegetable production followang

these prcommendations!

Recommended vegetable species for small-scale backyard production

Laaf Fruit Roal Legumes Others
vepatables vegelables vegetables
migstend fgmain radish miurg bean tanglad”
pechay apgplant gah’” rad baan hedha busna
slugbali® hell pepper bush baan marigokd
(rESn anion okra Sitaw”
sweolpotaio (lops] | ampatays” winged bean
makinggay™ sguash paanut
* local spinach *bither gourd “taro *yardizng "lemon grass
" horaaradish baan
Multiple cropping

cropping maximizes the farmer's time spent on
PPlant more than one type of vegerable to  gardening without being overburdened,
provide variery o your household and o the  espesially with crops thar have different harvest
local marker. This will also improve the  periods. Some vegetables, such as malunggay
purritional status of consumers. Multiple  and alzgban, do not need replanting,

Legend

ALL  -gughbali

AMP  -ampalaya

BEP - bef pappae

BUS -bushbean

£GP -eggpian

GRO - greanonin

MUB -mengbean

MUS  -moesiand

QKR -ofra

PEA  -pearul

PEC = pisfiy

RAD  -radsh

REB  -rédbean

S0U  -squash

SWP  -gwesipdtalo

THR - -lao

TOM  «lomalm

WIB  -winged bean

¥YLB - yardiong bean
makinggay
nerha buserea

O  -mangekd

Layout of a smalk-scale backyard vegelable garden (500 fi*or 46.45 m)
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Land preparation

Plow the field untl the soil becomes pulverized.
A big household may use hand implements to
do the job. Remove stones and other debrns.
Heplace poor soil with compost, Crops such
as tomato, pechay, pepper and eggplant are
sensitive to too much water. For these speaes,
prepare raisedd beds with drainage canals
around them.

Planting density

The table above shows the planting densiry for
each recommended vegetable nype.

Crop rotation

Do not plant che same crop on the same phot
afrer every mimover. Exceprions can be made

on malunggay and, for a cestain period,
alugbati. To improve soil conditions, plant
begumes on the plots previowsly planted with
other vegesables to minimize nuerient depleton
and control insect pests and diseases.

Chemical-free practices

Use pesticides only when there are pest
outheeaks, Practice hand weeding and observe
sanitation in the garden. Plant insect-repelling
specics such as herba buena and marigold
along the plot borders, Use commercial
fertilizer only on extremely poor soal. Apply
manure and compost regularly. To improve soil
condition and clean up the environment,
mncorparate the biodegradable debns leftafter
every harvest into the soil, To some extent, these
practices abate the effects of pesticide roxicity
amang vegenble consumers.

Recommendad planting distances and seed requirements for vegelables

Species Planting distance M. of hills Amount of
par plot saed required
per planting
Igram)
Mustard 25"y 26" k] |
Fechay 25" ae" 30 20
Alugbatl 25" betwean rows 150 150 (plecas)
Graen onion 20" x 20" 50 B30 {pieces)
Swaaltpotal 26" betwean rows 180 150 [pieces)
Maluragsy 12 cuttings along perimeter 12 12 [piaces}
Tomato 30" % 30 13 20
Egpplant g 15 20
Ball peppes B0 w30 18 20
Okra 35"x 35 15 20
Ampalaya 50" x 50" akong perimalar 15 |
Squash B0° x 507 along perimalar 13 B
Radish 25" betwaan rows drikied 100
Gaty 35" x 5" 15 30 (piaces)
Mung bean 30" balwesn rws driked 400
Rad bean 30" x 30 18 200
Bush bean 30" 30 18 3
Sitaw 30" x 30" along parimatar 30 B0
Winged baan 50" x 50" along parimeter 15 50
Peanul 30 % 30 1B 400

BAaCces R vEGEDARTLE PRODCTION ﬁl‘



Sustainability

For every crop, ceserve a number of matare
plants or an amount of seed harvested as
planring materials. The gross income 1
expected to increase in subsequent croppings
as labor requirement decreases and sources af
planting marerials are sustauned.

This livelitrood activiry can be further sustamned
when the farmer possesses complementary
skills on vegenble seed produstion, sepdbed
preparation, compast making and farm record
keeping, The farmer must akso be updated on

the current prices of vegetables to get the best
price for produce.

An improved marketing system, which
includes macket links, is vital in suscaining
small-scale  vegetable  production.
Ohrganizations of vegetable growers must also
be serengthened to serve as a markeging dem
fior surplus produces,

A farmer st be skilled in seed production
to prepare for some subsequent cropping and
to reduce overhead costs and 2UsEaln
production.

Some useful information on some vegetable crops grown in the Philippines

Crop Planting | Bes! planting Dagih of Age af Spacing Hx R | Maburlty
manihs manih sawing (cm) | transplenting (em) (dafys)
(weehs)
Ampataya e monih 1Ot My 2 1002 10 - 80
Brixcook 10ck-15Jan | 10c-15Jan 4-5 =33 55-T0
Brush snap beans| 1 Aug-150ec | 1 Aug-15 Dec 25 25 15x03 5055
Baush sifaw Arymenty | 101 Ame : i5x33 5
Camod 1 Sept-1May | 151 Moy | Urlilcoverad 4125 o
CLeums 1Fab-i5apr | 1Feb-A5Apr 303 ES ]
Epgplant | Anymanih | 10ct] Jusa 45 B0 %60 50- 60
Ciygen orian Bery Mo i Q-1 Jung - 5410 45 -55
Hiok pepgier Ay i 1 Qpt-1 June 4.5 40550 T0-9
e latlucd ThugiFeb | 1hug!Feb | Uil coveren a-d 20185 1
Okra Ary morih | 1 Kow-1 Manch 25 % 70 50- B0
Pakola fery month | 1001 May - 100 2100 T6-B5
Ferhay Anymomth | 1001 Juné £ [Densa B5-5
Prlgzrepbeans | 1Aug15 Dee | 1 Aug15Dec £5 . AT B0
Pl silaw iy moeth |10k Juna 25 - 30k M 5
Radisn 18eot-15dan | 1 Ocl-1 May 15 - 15230 B
Sauash Anymanth | 10ct-1 May 25 - 100x 150 H-90
Swoul oum Ay month | 1 Ock1 June 25 . A5x T m
Siweal peppie 15ept-1dan | 1 3ept10an 4-5 aExTo T80
Taman 1 Oct-15 Aar | 10c1-15 Age 4-5 50 % B0 G- 70
Ltand kangiong| - Ary manth Ay monih 4-5 50x 10 253
Lipo Amgmonth | 10ct1 May 25 . 100 % 100 75- 85
I

Tagrre! Nosia ignacio gad Thomas Westanmann, 1905 {inpubished)
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Consider the following information in vegerable seed production:

Indices for harvesting the frult for seed axtraction

Baans Bieans are ready for barvest &s soon as 30 percent of the pods have fumed yallaw or pale
wallcw, Pods do not mature at the same ime so they must be harvested only when they
matuwe. Do not lsave the dry pods in the field to prevent shatering during sunny days and
rotting ar sprouting within the pods during rainy days,

Tamato Harvesl the frult only when fully rips, i.2., when itis all red in color.

Eggplant Fruits gre fully maturad when skin turns beight, Ripe fruits ane bright yaliow or purple
depanding on the variaty.

Bell pepper Harvest e fruits only whan fhay bure bright red.

Ampalaya Wihar the kit becomes shiny and changes its color from dark green bo yellowizh grean or
yalow, it is ready for harvest, Uisualy, the fruits ara hervestad four months after germingson,

Extracting the seeds

Beans Femowve tha seads by splitiing tha dry pods manually.

Tomalo and Cut tha fully ipe fruit into half @nd crush it to remove the seeds. Flace the seeds in plastic

ampalaya o ghass containers. Alow the seeds to ferment for 1-2 days, then wash them tharoughly
bafare sur-drying.

Eggplan Fiod tha fruit with your paim %2 saften the flesh. Cut the fruit langfwise and ramove the
sogds in water Drain the water fram the basin, collect the seeds and air-dry them.

Bell pepper Cutopan the fruit with & knife, remova tha seads manually, ihan wash tham.

and squash

Drying the seeds

Asr-dry the seeds for 1-2 days. Sun-dry for a
whole day under fisll sunlight or unnl they sttamn
a moisture content of about 8-12 percent

Packaging and storing the

seeds

Before keeping the sceds, make sure they are
dry 1o prevent deterioration. Place the seeds
in labelled paper packess cr envelopes and store
them i air-tight containess such as glass jars.

Fie
Fazkai

Perkraiel
paan

P
hakaul ‘

Patking and staring the sesds Inan
air-fight contsingr

Bk wEGE TR B FRODLCII0N ﬁ'j



Previde desiccants like powdered charcoal to
prevent early deterioration. Store the jarsin &
cool and dry place, Seed quality of fruic
vegetables such as bell pepper and squash
improves if the fruits are stored in 2 cool and
dry place for a period of 2 - 3 weeks after
harvest. Paper pouches, plastic bags or sacks
are not good packaging matcrials because they
absoeh moisture that hastens seed deterioranon.

Seed testing

Seed testing is done to determine peed
germinaton percentage and viabiliry, evaluate
seed quality and derermine the guantiry of
seeds needed per unit of planting ared.

To determine the sead germinaton perocntage:

# use eicher ragdoll, dish germinanon, of
seedben methods.

o regardiess of method used, count 400 seeds
from your stock and group them by the
handred.

Ragdoll method

Spread the 100 seeds evenly on a moist rag-
Using a srick at one end of the rag, rall the
rag and secure it onto the stick. Repeat the
procedure for the remaining seeds.

Dish germination method

Cover the bottom of the dish or deep saucer
with moist filter paper or abour four layers of
bathroom mssue. Spresd 100 seeds evenly on
the dish or saucer, Repear the process for the
pemaining soeds.,

Dish germinafion method

Seedbox mathod

Prepare four small boxes filledt with sterilized
aoil. Sew 100 seeds i rovs in &ich box, cover
them lightly with soil and water the seedbox
thoroughly:

Seedbox mathod

For all the methods used, always keep the
germination medium moist 1o prevent sced
dehydrarion by regular watering. After 3 - 7
days from sowing, count the seeds that
germinated and caloulste for te gertn ination
percentage using the following formula:

fd L'I:‘h'!:-'d.-‘ﬂll'-‘,ﬂl'l'ﬁ'i'ﬁﬁ:r Cocsa! Commmdtifies

humber ni_sﬂﬂl:la
Gamination _ hat germinated i
PECEntang  w mher of seeds sown
T




Cost and return analysis
A malti-crop bacloyard vegetable garden of at least 500 2 (46,45 m¥) has the following

requirements for the first cropping;
Unskillad 1zbar F
Seadhed praparstion 4 hours ¥ B15 par hour 60.060
Cofacton of fencing malerdais 1 day x R120 per day 120,00
and compastmanuna
Plot preparation 3 days x F120per day 360,00
Care of seedlings on seedbed 20 hours x B15 par haur 300.00
Care of plants 120 hours % B15 per hour 1,800.00
Fraparation of compost 1 day x B120 per day 120.00
Subdotal B2 7e0.00
Planting malerkals
Mustard 0.02 kg x B,000%g F 2000
Fechay 0.02 kg = P38{kg 7.80
Alugbat 150 cuings 1 FO.10cutling 15.00
Gresan anion .85 kg x R30/kg 2550
Sweetpoiahd 160 cutings x P01 Qicutting 1500
Mabingaay 12 cultings x B2isutting 2400
Tomaba 0.02 bg x P2 400 48.00
Eagplam 0,02 ky x B3,000vg B0.00
Ball peppar 0.02 g % R3.500%g 7000
Cra (.02 kg x R300/kg 6.00
Ampalays 0.06 kg xR 1,BODSg 90,00
Squash 0.05 kg w B, 28005 €4.00
Azdish 0.10 kg x F280kg 2600
Gaty 30.eorms ¥ PO.5Qicorm 15.00
Wcing ben 0.4 kg x E5liag 20,00
Red bean 0,20 kg 2 FSlig 10.00
Bush bean 0.09 kg » B2B0%g 7.8)
Sitaw 0.05 kg x F300kg 1500
Winged baan 0.05 kp x F2Bkg 14.00
Feanut .60 kg x PE0kg 35.00
Sulbriglal P 580,20
Total cost #3,350.90

Baooa B0 vEGETALLE PROGLACTION
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Species Annual Sefling price Groas

produciion (B} Ravenua
(kg) (R}

Muglard 24 25 E00.00
Pechay 4 25 B0
Alugbar iz 25 B00.00
Green anion 1.75 1 aT5.00
Swailpatato 24 B 192,00
Malungasy G20 (stalks) 1,005 skalks B 0D
Tomais 27 12 32400
Egoplant 45 25 1,128.00
Bel pepper 103 30 324.00
Okra 225 25 Gb2.50
Ampaizya 3175 25 843.75
Squash 120 20 2 400.00
Fadish T2 25 1,800.00
Giahi B0 10 BOGUG0
Mung bean aG 35 126.00
Fad baan 27 0 2100
Bush bean B 12 .20
Sitaw 18 k1] 540,08
Winged pagn 7o i2 a0
Peanul e 4 R
Tokel Ei1E3E 45

Grpes come 211,832 .45
Totad Cost a0
Hel Income P8, 481.55

A 100 sq m muld-crop vegerable production area will give a farmer an annual income af
spproximatcly B 18,259 42 as compured wing the follawang equations:

0.8351 m?
500 x — w4545 m!
g
Ra,481.55 i
45 45 m¥ a0 me

=R 18,259.42/1 00m*

Franatpe by Cnamy Gabia and Reigh Monrea), SMIGLE, and
Evzabath Brianas, VISCA
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Fingerling and fry

transport

Transporting fingerdings and fry is seen as an extension in capturing
and culturing fish. Fingerling and fry transport can be an extra SOUFCE
of income for a community if thay are not available nearby. During
transport, handle the lingarlings and fry delicately to avoid stress that

may lead to Infection and death.

General practice

Dy not feed Fry or fingedings for ar least 14
hours before transporting. Place them in
eontainers with clean warer of similar salinicy
and remperatuse. Count the fryvisually in srmall
lots. Add freshwater to reduce the salinity o
12-20 ppr (this is 1-2 parts freshwater 1o 2
parts seawater) when (ransporing mlkfish and
seabass, but not when transporsing sigansd ansd
Prawm.

Water temperature

Leave the water temiperanire at ambient { 26-
3070 if the number and)or siee of fry 15 small
and the transport gme doss 007 excesd siy,
hours. At higher stocking densities, bagger fry
sizes amdd |{|-|:‘..E|:|: [TAmSpaLt rimes, reduce the

temperature to 20-22°C by placing the
eransport medium inm small plastic bags w©
reduce the metabalic rate therefore reducing
the oxygen intake. Place the 1ce wrapped in
newspaper on top of the plastc bags of fry o
maintain low remperatire during Ernspor.,

To lower the water emperature, place the
rransport medium in a sanall plastic bag of 1ce.
Using bags prevents saliiey recdhichion. Ensuare
the ternperanure does not drop below 20°C,

Pour the desired number (sce table) of fry inte
double plastic bags. Place cxygen into the bags
ata volume equal toor CWIcE that of the water
in the bag

Place the plastic bags mside pandan hags in
case of land transport or in cardbeard and
styrofoam boxes for air shipment ar long
duration transport,

FruEn] B AR Fror Thassron
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Cardboard o

Alternative transport methods

Live-fish boat (petuya) is another method of
cranspornng milkfish fingerlings. The boat has
1 flar bottom serving as the fingerling
compartment with 1-3 inlet holes ax the front
part for water to enter. Anocher hole ar the
rear part of the boat serves as o water outlet. A
water pump is tsed o change the water in the
compartment. When passing through mudsdy
or polluted warers, the holes are plugged and
the pump recirculates the water inside. Ths
method is practiced when transporting fry or
fingerlings from Bulacan to Laguna. For
jirvenile shoimp, the cylindrical Hoanng cage
used for smorge may also be used for transport
cver water and towed moies destination. )

Causes of mortality during
transport

1.
2.
3.

Physical injurics

Crhvercrowding

Chovgen depletion due to leaking plassic bags,
transport delays, decomposition of debns or
high bacterial count of ransport water
Thermal stress due o high (30°C) or low
{20°C) temperamares

- Accumulanon of toxic waste produces, ke

ammeoaia, in the water

Ways of reducing mortality
during transport

1s

.

Acclimarize the fry vo bower salimty before
rransport. Flowever, the salinity of the
transport water shoild noe be higher or lower
by 5 ppt than that of the pond where the fry/
fingedings will be stocked. This applies 1o
milkfish, siganid, ssabase, shrimp and tilapa
but not grouper.

Do not feed the oy for et least 24 hours
before transportation;

Transport only healthy fry.

Allow the fryf w0 recover from handling soess
for at least 12 hours before and after
transpactation. This will not decrease their
resisranee o subsequent soress.

When water temperanoee noeds lowenng,
it should be done gradually, approsamately
1°C every 10 minures, and should not go
[orrer than 20°C

Avoed unnecessary fry hanclling and transfer
The stocking density in one transport bag
should not exceed che stocking capaciry of
the subsequent container,

il | L eliinog
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Glossary

A

Abaca eoir

Algae

B

Bay

Brackishwatcr

Beine solution

C

{ORoOINL Colr
Coral peefe

Abaca fiber,

Singular organisms to large
colonies of kelp, Colors
rangre from the biue-green
alzae to yellow, green, beown
and red organisms. A good
number of species are edible,

A part of the sea extending
landwards.

Drifured sea warer, meoss olten
with a salt content canging
trom .5-20) parts per
thousand.

A mixnere of salt and water,

Fiber of cocomuar fusk

Tropical, shallow warer
ccosystemt which rank as
among the most biodogically
productive and diverse of all
matural ecosyetems. The term
*recf” refiers to the population
al stony corals which
comanue to build on prochicts
of their own making. Recfs
are not entrchy made up of
corals. Several speces of red
algac also grow heavily
calcified enerostaciaons which
bind the reef Feamework

together

Fleaater

Fry

Geravid

Toe-ce

Leeward

The arca near the mouth of
the river wheree seawater and
freshwater mest,

A device wsed to facilitare
floating,

The young or brood of fsles
and other organisms.

Heavy with young; pregnant

A disease which can wipe out
ennre agneultural crops. An
early sign is the slow growth
rare accompanicd by paling
and loss of glass of te plants
(aping effect). Roughening
of the surface of the branches
follosss. The disease i3
thought to be due vo adverse
ccplogical conditions, such
as light intenstties, low
nuericnt availability, waner
temperanire and low water
movEment.

Towards the sheltered side;
opposite to that againse
which the wind bloars




Mangrove

Parts per
thousand (ppe)

Phytoplankton

Pobpculture

Bed nide

Beosrm an
INVEsERent

An individual of 2 whole
fisrest of salt-tolerant tree
species found along mopical
coasts. They are valoed
economically for the
fuelwood, pharaceusical
properties and construcnon
marcrials. Mangroves serve
as feeding, spawning and
beeeding grounds for many
commercially tmportant
species,

Unit used in referring o the
amonnt of dissolved
iporganic minerals (salts) in

soawalcr.

Tiny plants that drift into the
sea

Culoure of more than one
5|:|:r_':r3.

Discoloration of scawater
due to a large population of
some phytoplinkton species,
often fatal to many forms of
manne life.

The ratio of income 1o
capital invested in a business,

S

Seagrass

Sinker

A marine fowenng plant, a
few species of which arc
similar to terrestrial grasses
in appearance, There are 15
species in the Philippines.
Seagrasses are valuable
ecosytems because they serve
as an addirional buffer
2jrainst SITONE Water
movements. Seagrass beds
alse function as feading,
spawning and breeding
arounds for cconomically
significant species.,

A device used to allow
unking.

Laretibonnd Giines fior Corrfll Cammaniies







