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Foreword

Pompano is known for its exceptional taste and texture. Recognizing the
potential of pompano farming, the Southeast Asian Fisheries Development
Center/Aquaculture Department (SEAFDEC/AQD) has been doing research
on the snubnose pompano since 2007, beginning with the development of
its breeding and seed production technologies.

Since then, SEAFDEC/AQD has made significant progress in developing
breeding, seed production, nursery, and grow-out techniques. Studies
have also been done, and science articles published, on aspects of
pompano health, nutrition, and feed development.

These research findings have been compiled and shared with stakeholders
through previous publications, including the manual on cage nursery
culture in 2012 and the manual on hatchery seed production in 2014.

Against this backdrop, | am pleased to introduce another aquaculture
extension manual, "Nursery and Grow-out Culture of Snubnose Pompano
(Trachinotus blochii, Lacepede) in Marine Cages." This guide serves as an
invaluable resource, encompassing key aspects such as species biology,
site selection, cage design and construction, stocking strategies, rearing
techniques, and economic considerations.

Furthermore, together with this manual, SEAFDEC/AQD also produced
another publication titled "Nursery and Grow-out Culture of Snubnose
Pompano (Trachinotus blochii, Lacepede) in Brackishwater Ponds."
These latest publications collectively provide farmers with the necessary
knowledge to cultivate snubnose pompano in both marine cages and
brackishwater ponds, offering different farming approaches.

| hope that these manuals, based on research and field trials, will
contribute to the success of fish farmers, industry stakeholders, and
enthusiasts, promoting the growth and success of pompano aquaculture.

s

Dr. Sayaka Ito
Deputy Chief, SEAFDEC/AQD



About the Manual

This manual, titled “Nursery and Grow-out Culture of Snubnose Pompano
(Trachinotus blochii, Lacepede) in Marine Cages,” includes culture
methods and good practices that are the product of research done at the
Aquaculture Department of the Southeast Asian Fisheries Development
Center. The manual also tackles practical techniques useful to fish farmers
interested in raising pompano in marine cages.

Main sections included in this manual: 1. Biology, 2. Site Selection, 3. Cage
Design and Construction, 4. Stocking of Fish, 5. Rearing (Nursery and Grow-
out), and 6. Economics.
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a Introduction

In the Philippines, the development of aquaculture technologies for fish
species with significant economic value has been spearheaded by the
Aquaculture Department of the Southeast Asian Fisheries Development
Center (SEAFDEC/AQD). An emerging fish species for aquaculture in
the country is the snubnose pompano (Trachinotus blochii Lacepede),
also known as “pompano,” “damis lawin,” or “apahan.” Pompano can
be reared in floating net cages and is a good substitute for grouper,
snapper, and other high-value fish species. Furthermore, it can be fed
with a formulated feed without difficulty and exhibits disease resistance.
Consumers are attracted to the meat quality of pompano. However, the
availability of this species in the market is still limited since its breeding
and culture technology has not yet been widely disseminated in the
country

Through years of research, SEAFDEC/AQD has created the pompano
breeding, hatchery, and grow-out methods. The sustainable farming
of pompano in the country is made possible and supported by these
technologies. This manual offers a practical technique that fish farmers
can use to raise pompano in marine cages.

g Biology

General Features

« Body shape: The shape is commonly fusiform, displaying a typical
oval shape, and elongated towards the posterior end.

» Color: Head and body are usually silver and dark blue gray at the top.
The snout and lower half of the body of adults is oftentimes golden
orange. The fins are golden yellow with dusky tips while the pectoral
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fins are darker with fish greater than 75 cm. The second dorsal fin is
dark and the fin lobe is dusky orange. The anal fin has a dusk orange
hue.

o Other features: The snout is broadly rounded. Both jaws have bands
of small villiform teeth.

Figure 1. Snubnose pompano, Trachinotus blochii

Pompano belongs to the family Carangidae, which is considered a broad
class of predatory pelagic fishes extensively scattered worldwide. The
species of the genus Trachinotus are mostly considered excellent food fish
and are listed in commercial fisheries indices. In their natural environment,
pompanos feed on small shrimps, crabs, amphipods, and other benthic
invertebrates. They require an energy-rich diet to support their high
metabolic demand activity (i.e. continuous swimming in the wild and in
captivity). They have a short digestive tract which translates into a short
retention time, thus the ingredients used in the diet formulation should be
highly digestible.

Pompanos are found in coastal (as adult) and brackishwater (as larvae and
juvenile) habitats. Due to their relatively efficient growth, superior meat
quality, and capacity to easily adapt to formulated feeds, pompanos are
considered a suitable species for commercial aquaculture.

9 SEAFDEC Aquaculture Department



e Site Selection

Physical, biological, meteorological, and social components should be
considered when selecting a location for the cage farming of pompano.

1. Accessibility

Road leading to the site should be convenient to transport cage
construction materials, feeds, and fingerlings.

2. Physico-chemical attributes

Coves, bays, or any sheltered body of water should be selected. This
will serve as a protection during adverse weather conditions.

Water depth of at least 10 m during the lowest low tide with
favorable water exchange to ensure an ample amount of oxygen in
the fish cage site.

Optimal range of water parameters are: salinity (25-33 ppt.), pH
(7.5-8.3), dissolved oxygen (4-8 ppm), temperature (26-32 °C) and
ammonia nitrogen (<0.02 mg/L).

Depth of area should be >10 m

Annual meteorological data in the vicinity (e.g. sea surface
temperature - 27-32 °C, precipitation - 0-20 mm/day and water
current - 0-2 m/sec)

The area should be free of waste run-off from industrial, agricultural,
and domestic origins that can cause adverse water conditions.

The location should be away from river mouths that can cause
abrupt changes in salinity, temperature, and turbidity brought
about by upstream runoff.

The cages should not be located near coral reefs and sea grass
areas in order to preserve the ecological biodiversity of an area.

SEAFDEC Aquaculture Department
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3. Fry and feed availability

The operator should ensure that sustainable, affordable, and quality
fry can be conveniently obtained. Cost-efficient feeds should also be
readily available in the area.

4. Local and national policies

Mariculture areas are designated through municipal and provincial
ordinances based on their economic, social, and environmental
viability. The management of mariculture parks are governed by
the guidelines set by the Bureau of Fisheries and Aquatic Resources
(BFAR).

5. Community

Cage operation should not extremely disrupt activities of nearby
communities.

a Cage Design and Construction

The design and construction of a floating marine cage will depend on
the location, target production, duration and financial capability of
the operator. This manual will highlight the operation of a small-scale
pompano cage culture.

Framework

A bamboo cage module (10 m x 10 m) can be divided into four
compartments of 5m x 5 m grow-out cages (Figure 2) or 16 compartments
of 2 m x 2 m nursery cages (Figure 3). For accessibility, the framework is
fitted with catwalks on the perimeter (Figure 4).

4 SEAFDEC Aquaculture Department



Cage Design and Construction

Figure 2. A 10 m x 10 m modular cage divided into four compartments - 5 m x 5 m grow-out cages or 16
compartments - 2 m x 2 m nursery cages

Figure 3. Bamboo divisions to accommodate 2 m x 2 m nursery net cages

SEAFDEC Aquaculture Department 5
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P - e

Figure 4. Catwalk frameworks in the perimeter for accessibility during feeding and monitoring

Netting Materials

In order to ensure that fry or fingerling will not be able to escape the net
enclosure, the net mesh size is selected with reference to the size of the
fish.

For the construction of a2 m x 2 m x 3 m nursery net, the materials needed
are; B-net double width (0.5 cm mesh size) (Figure 5A) and common
materials such as nylon thread, PE rope #10 and evelon cord (Figure 5B).
For one unit of nursery net, the B- net is cut into 4 - 2 m x 3 m (wall panels)
and 1 -2 m x 2 m (floor panel) which will then be mended by a sewing
machine (Figures 6A and 6B). The operational dimension of the netis 2 m
X2mx2m(8m?3).

The fabrication of a 5 m x 5 m x 4 m grow-out net requires; polynet #14 (1.2
cm mesh size) (Figure TA), PE rope #10, nylon line (160 lb), evelon cord and
fishing net needle (Figures 7B, 7C, and 7D). For one unit of grow-out net,
the polynet #14 is configured into 4 - 5 m x 4 m (wall panels) and 1 -5 m
x 5 m (floor panel). The nylon twine and PE rope is inserted in the net to
support the net frame and is then sewn using an evelon cord (Figure 8). As
a provision for attachment to the bamboo framework, an eyelet in every

6 SEAFDEC Aquaculture Department



Cage Design and Construction

corner of the net is fabricated (Figure 9). The grow-out net is fabricated
to be similar to an inverted mosquito net (Figure 10). The operational
dimension of the netis5mx5mx3 m (75 m3).

Replacement nets for nursery and grow-out operations should be
constructed for use during net maintenance in case of excessive biofouling
or net damages.

Nets are tied at every corner of the bamboo frame (Figure 11). In order
to secure the fish stocks, a double net configuration is followed using the
grow-out net as the main enclosure.

So as to widen the opening of the net, sinkers are installed in every corner
(Figure 12).

Figure 5. Materials essential for nursery net construction (A) B-net,
0.5 cm mesh size (B) common materials (nylon thread, evelon cord,
PE rope #10, nylon line, and fishing net needle)

SEAFDEC Aquaculture Department 7
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Figure 6. Mending of B- nets using a sewing machine (A) and attachment of PE rope #10 in every corner
of a 2mx2 mx3 m nursery net (B).

NN

Figure 7. Materials essential for the fabrication of grow-out net (A) Polynet #14, PE, (B, C, D) common
materials (nylon thread, evelon cord, PE rope # 10, nylon line, and fish net needle)

Figure 8. Attachment of polynet #14 to PE rope #10 Figure 9. Fabrication of an eyeletin
using a nylon line as a guide every corner of the net as a provision for
attachment to the framework

8 SEAFDEC Aquaculture Department



Cage Design and Construction

Figure 11. Main netting (green) and B-net (black) attachment to the cage
framework for nursery cage operation

B . : “'ﬁ )
Figure 12. Sinkers are installed in the corner and border of th
even opening of the net

- —
e netto allow an
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Floats

Recycled plastic drums (220 liters, 935 mm x 581 mm, 24 pcs.) are utilized
as floatation devices (Figure 13). To ensure enhanced buoyancy, drums
are filled with compressed air through a tire valve and then thoroughly
sealed with marine adhesive epoxy (Figure 14).

B e

Figure 13. Plastic drums as floatation devices to Figure 14. Plastic drums with tire valves for
stabilize the net cage filling in of compressed air

Mooring devices

Prefabricated concrete blocks can be used as anchors of fish cages (Figure
15). Awater depth to length of rope ratio of at least 1:3 at high water spring
tide will provide the cage structure leeway during tidal variations. A 10 m
x 10 m cage module requires no less than four concrete blocks weighing
0.5-1ton each.

=

Figure 15. Concrete block as mooring/anchor device to stabilize the
position of the cage

10 SEAFDEC Aquaculture Department



Cage Design and Construction

PLASTIC DRUM (FLOATS)

MOORING/ANCHOR

B-NET
(NURSERY)
Figure 16. An illustration of a 10 m x 10 m cage which can accommodate four - 5 m x 5 m x 4 m grow-out cages, or 16- 2 m x 2 m X 3 m nursery cages

An illustration showing the completed net cage module is presented in Figure 16.

SEAFDEC Aquaculture Department 11



e Stocking of Fish

Selection

Pompano fry should show no signs of physical deformities and disease
symptoms (e.g. viral nervous necrosis and sea lice infection). Stocks
should be homogenous in size (1-g body weight or 1.5-inch body length)
to avoid cannibalism between fry as well as to ensure even sizes of fish
during harvest. As much as possible, animals should be weaned to feed on
formulated feeds prior to stocking in cages.

Packing and transport

Animals should not be fed 24 hours prior to packing. From the hatchery
tanks, fish are harvested, counted, and settled in aerated baskets
overnight prior to packing and transport early the following morning
(Figure 17).

> |

Figure 17. Pompano fry are conditioned overnight in aerated baskets in preparation for packing

19 SEAFDEC Aquaculture Department



Stocking of Fish

Double-layered 20 in x 30 in plastic bags are used to pack 150-200
pompano fry. The bags should be filled with oxygen and sea water (7L) ata
volume ratio of 3:1. This packing density can sustain the fish for 8-12 hours
of transport (Figure 18). Ice tubes (250 g) wrapped in paper are inserted
between the outer and inner plastic bags to reduce water temperature.
The plastic bags are then packed in styroboxes (Figure 19).

L) LA
N | ' i(

Figure 19. Plastic bags packed in styroboxes for an extended transport duration

SEAFDEC Aquaculture Department
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G Rearing (Nursery and Grow-out)

Nursery

Pompano fry are stocked in 2 m x 2 m x 3 m nursery nets at a stocking
density of 100 fish per cubic meter. To reduce stress, opened plastic
bags are buoyed onto the water and acclimated by gradually introducing
ambient seawater (Figure 20). For the purpose of acclimation, water
parameters (salinity, temperature, pH, and dissolved oxygen) should be
checked prior to stocking.

Pompano fry are reared in the nursery phase until they reach an average
body weight of 60 g (~ 80 days of culture).

Figure 20. Release and stocking of pompano fry in nursery cages

During the nursery phase, artificial illumination can be installed in the
floating cages (Figure 21). This will attract several zooplanktons (i.e.
copepods, small shrimp, fish larvae, and worms) during nighttime which
will serve as a supplemental food for the pompano. This method will
reduce the cost of feeding formulated diets during the nursery phase.

14, SEAFDEC Aquaculture Department



Rearing (Nursery and Grow-out)

Grow-out

Pompano fingerlings are transferred to grow-out nets at a stocking density
of 45 fish per cubic meter (Figure 22) and reared until they attain a body
weight of 330-350 g (*130 days of culture).

Figure 21. Artificial illumination in nursery cages to attract zooplanktons as
supplemental feed for pompano

SEAFDEC Aquaculture Department 15
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Feeds and feeding management

The nutrient profile of feeds should meet the requirement of pompano
(Table 1). Feed rations are divided into four portions (0800, 1100, 1400,
and 1700) for the nursery and three parts (0800, 1300, and 1700) during the
grow-out phase. Unlike other cultured fish, pompano should not follow
an ad libitum feeding regimen as they tend to continue eating even when
full. Recording of the total feed consumed is vital as this information can
provide accurate values when calculating performance parameters after
harvest (Table 2).

Table 1. Nutrient and amino acid requirements of Trachinotus spp.

Nutrient Levels
Protein 39.5-42.7%"*
Lipid 57%?
DP/DE3? 23-25mg/kJ ?
Amino acids

Methionine 1.19%"*
Lysine 2.4-245%"1
Taurine 1-1.5%!*
Arginine 2.73-2.74%*
Leucine 2.9-3.2%?
Isoleucine 4.0%*?
Valine 1.9%?
Histidine 1.61%*
Phenylalanine 1.15%2
Threonine 1.39%?
Tryptophan 0.13%?

Trachinotus blochii
2Trachinotus spp.

3Dietary protein to dietary energy ratio

Table 2. Daily feeding record of pompano cultured in floating net cages

Date Cage Feed Time Total Remarks
No. ration

0800 1100 1400 1700 Nursery
0800 1200 1700 Grow-out

16 SEAFDEC Aquaculture Department



Rearing (Nursery and Grow-o
Sampling of stocks

In order to monitor fish performance parameters (per cent weight gain,
specific growth rate and feed conversion ratio) a sample size of 5 % of the
total stocks is weighed in bulk periodically (every 30 days) to monitor fish
growth (Figure 23). Sampling data will then be analyzed for the prevailing
average body weight of the fish. The average body weight is calculated
using the equation below:

total weight of fish sampled

Average body weight (ABW) = -
total number of fish sampled

Growth of pompano from nursery to grow-out weighed every 30 days is
illustrated in Figure 24.

Figure 23. Periodic weight sampling of fish stocks to monitor growth and feed efficiency

SEAFDEC Aquaculture Department
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Figure 24. Growth of pompano from nursery to grow-out in floating cages for 210 days

To optimize feed efficiency, the feeding ration is adjusted after determining
the average body weight and survival of the current stock (Table 3). Feed
rate recommendations serve as a guide to improve nutrient efficiency of
feeds and may be adjusted based on the prevailing condition of the fish
and the environment (i.e. feeding is adversely affected during inclement
weather conditions). Feed requirement is calculated using the formula:

(no. of stocks - mortality) x fish mean body weight x feeding rate
Feed requirement =

1,000

Feed stocks should be kept in a cool and dry storage facility to prevent
spoilage and extend their shelf life. The nutrient availability and
palatability of the diets are highly likely compromised with the growth of
molds.

Monitoring

Disease and parasitic outbreaks in fish should be closely monitored.
Pompanos are often beset with sea lice (Caligus spp.) especially during the
broodstock phase. Although rarely observed during grow-out operation,
this infestation can be remedied by subjecting the fish stocks to a
freshwater bath for 5-10 minutes (Figure 25).

18 SEAFDEC Aquaculture Department



Rearing (Nursery and Grow-out)

Net cages should be inspected regularly for tears to prevent the escape of
stocks. The replacement of nets with excessive attachment of biofoulers
is necessary to facilitate efficient water exchange and reduce the weight
of the cage which can compromise its structural integrity. Biofouling
communities can be a vector of pathogenic microorganisms that can
spread diseases between wild and cultured animals. Water parameters
such as dissolved oxygen, salinity, pH, temperature, and turbidity should
also be closely monitored.

Table 3. Adjusted feed rate for pompano based on average body weight

Fish weight (g) Feed rate Size Phase
(% body weight)

1-20 10-8 Mash Nursery

21-45 7-6 Crumble/Starter Nursery

46-75 6-5 Starter Nursery/Grow-out
76-105 6-5 Starter/Grower Grow-out
106-180 5-4 Grower Grow-out
181-260 4-3 Grower/Finisher Grow-out
261-350 3-2 Finisher Grow-out
J e e re— —

Figure 25. Freshwater bath of pompano infested with sea lice, Caligus spp.

SEAFDEC Aquaculture Department 19
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Harvest

Fish stocks can be harvested when they attain a marketable size of
350 g (Figures 26 and 27). To maintain optimum fish quality, pre-chilled
seawater is used to immediately reduce the flesh temperature of the fish.
Prepared in a chilling tank, the recommended ice-to-fish ratio is 1:1 (by
weight) (Figure 28). The chilled fish are packed in Styrofoam boxes with
sufficient ice (i.e. 1:1 ratio). An arrangement of a layer of crushed ice in the
bottom of the container and in between rows of fish should be followed
(Figure 29).

Figure 27. Harvesting of marketable size fish using scoop nets

20 SEAFDEC Aquaculture Department



Rearing (Nursery and Grow-out)

Figure 28. Chilling tank filled with ice slurry during harvest in order to maintain
optimum fish quality

Figure 29. Packing of pompanoin Strofoam boxes

Calculating fish performance parameters after every harvest is critical in
every cage aquaculture production. These data will allow farm operators to
re-evaluate their general operating protocol especially feed management.
The performance parameters data should be recorded thereafter (Table
4). The following fish performance parameters are computed using the
equations below:

final weight - initial weight
Weight gain (%) = — - x 100
initial weight

SEAFDEC Aquaculture Department 21
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[n (final weight) - In (initial weight)
Specific growth rate = x 100
no. of days

] ) total feed intake
Feed conversion ratio =

final biomass - initial biomass

no. of stocks final
Survival (%) = — x 100
no. of stocks initial

Table 4. Sampling record of performance parameters of pompano cultured in
floating net cages

Sampling CageNo. Daysof ABW Mortality Totalfeed FCR SGR
period Culture (g) intake

0 Economics

The cost of materials and labor for cage and net construction for nursery
and grow-out operation is shown in Table 5. In Table 6, the technical
information essential for pompano nursery and grow-out operation in
marine cages which is projected to operate for five years is presented.

From the items shown in Table 5, Table 7 presents a set of investment
items for a 1-cage and 4-cage operation, their corresponding cost, and
annual depreciation given the economic life of each item. It is assumed
that a 10 % cost reduction due to economies of scale is achieved in a 4-
cage operation.

Table 8 shows the comparative cost and return analysis of culturing
pompano in a l-cage and 4-cage operation. The 4-cage operation

suggests a more profitable and efficient setup.

29 SEAFDEC Aquaculture Department



Economics

Tables 9-a and 9-b outline the financial investment analysis for a 5-year
operation of a 1-cage and 4-cage grow-out culture of pompano. The
discounted economic indicators point out the viability of both operations,
while at a 10 % discount rate, the 4-cage operation is evidently more viable
than the 1-cage setup.

This economic analysis demonstrates the profitability and viability of
pompano production in marine cages.

Table 5. Cost of materials and labor for cage and net construction

Quantity  Units PHP
Fabrication of 2 x 2 x 3 m nursery nets (20 units)
B-net double width 3 rolls 15,000
Nylon twine 210/2 3 spools 150
PE rope #10 3 rolls 1,560
Evelon cord #2 2 rolls 140
Sinker 20 pcs 400
Labor 20 days 9,000
SUBTOTAL 26,250
Fabrication of 5 x 5 x 4 m grow-out nets (12 units)
Polynet #14 10 bales 91,000
PE rope #10 4 rolls 2,080
Nylon line, 160 pounds 5 kg 1,600
Evelon cord #2 48 rolls 3,360
Fishing net needle 10 pcs 120
Labor 12 days 12,000
SUBTOTAL 110,160
Fabrication of mooring lines
PE rope 28 mm 1 roll 12,000
Portland cement 5 bags 1,125
Sand and gravel 1.5 m3 1,800
Marine plywood 3/8 1 pc 700
Lumber2x2x 10 2 pcs 300
CW nails, 1 %2 and 3 inches 1 kg 70
Labor 1 day 1,000
SUBTOTAL 16,995
Construction of a 1-unit 10 x 10 m bamboo floating
cage with four compartments
Bamboo, full length 60 pcs 8,400
Plastic drums, 200-liter capacity 24 pcs 36,000
Nylon line, 160 pounds 15 kg 4,800

SEAFDEC Aquaculture Department 23
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Quantity  Units PHP
PE rope #10 2 rolls 1,040
Marine epoxy, quart 2 sets 1,380
Labor 15 days 21,000
SUBTOTAL 72,620
TOTAL 226,025

Table 6. Technical information in pompano cage operations

Project duration (year) 5
Culture period (day, nursery to grow-out) 220
Cagesize (5mx5mx3m) 75
Stocking density (pcs/m?) 45
Number of fingerlings stocked per unit (pc) 3,375
Number of pompano at harvest per crop per cage (pc) 3,038
Survival rate (%) 90
Average body weight, final (g) 350
Average body weight, initial (g) 1
Total weight gain (kg) 1,061
Total feed consumed (kg) 2,428
Feed conversion ratio 2.29
Volume of harvest per crop per cage (kg) 1,063
Number of cages 4
Volume of harvest from 4-cage operation per crop (kg) 4,253
Number of crops per year 1
Farm-gate price of pompano (per kg) 350

Table 7. Investment items, costs, depreciation, and re-investment requirements
in a 1-cage & a 4-cage operation

Investment Items Total Cost Economic Annual Reinvestments
(PHP) Life Depreciation onYear3
(Year) Cost (PHP) (PHP)

Cages, bamboo, and 12,905 2.5 5,162 12,905
floaters
Labor cage fabrication 5,250 2.5 2,100 5,250
Nets 32,851 5 6,570
Labor net fabrication 5,500 5 1,100
Total, 1 cage operation 56,506 14,932 18,155
Total, 4-cage operation* 203,423 53,756 65,358

*10 % cost reduction due to economies of scale

24, SEAFDEC Aquaculture Department



Economics

Table 8. Cost and return analysis of monoculture of pompano in a 1-cage
and a 4-cage operation

Price/  Units/ 1-cage 4-cage operation

unit cage operation

PHP PHP/cage PHP/cage PHP/4-cage
Revenue
Gross sales, pompano, 350 1,063 372,094 372,094 1,488,375
350 g per piece
Cost
A. Variable Cost
Pompano fingerlings 10 3,375 33,750 32,063 128,250*
Feeds 80 2,435 194,797 184,951 740,227*
Harvesting cost 5,000 1 5,000 3,750 15,000
(PHP 5,000/crop for
1-cage, PHP 15,000 for
4-cage)
1 operator for 1 cage 5,000 7 35,000 13,125 52,500
(PHP 5,000/mo), 1
operator & 1 aide for
4-cage (PHP 7,500/mo)
Materials and supplies, 1,000 7 7,000 3,500 14,000
1-cage (PHP 1,000/mo),
4-cage
(PHP 2,000/mo)
Maintenance and repairs 1,695 2,543 10,171
(3% for 1-cage, 5 % for
4-cage of investment
costs per year)
SUBTOTAL 277,130 239,931 959,724
B. Fixed Cost
Depreciation costs 14,932 13,439 53,756
Business license & other 5,000 1,250 5,000
permits, PHP 5,000/yr
Opportunity cost of own 1,413 1,271 5,086
capital, 2.5 % interest/
annum
SUBTOTAL 24,246 18,572 74,287
TOTAL COST 301,376 258,503 1,034,011
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Price/
unit

PHP

Units/
cage

1-cage
operation

PHP/cage

4-cage operation

PHP/cage PHP/4-cage

Economic Indicators

Net income per year
(gross revenue - total
cost)

Return on investment
(ROI, %)
(netincome/investment
cost) x 100

Payback period, years
[investment cost/
(annual net income +
annual depreciation)]

Unit variable cost
(PhP/kg)

(total variable cost/total
production)

Break-even price
(Php/kg)

(total cost/total
production)

Break-even volume of
production (kg/crop)
(total cost/selling price)

70,718

139.1%

0.66

261

283

861

113,591 454,364

223.4% 223.4%

0.40 0.40

226 226

243 243

739 2,954

*5 % cost reduction in 4-cage operation
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