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The Development
of Commercial Farming
of Tilapia in Jamaica
1979-1983

TJ. POPMA, F.E. ROSS, B.L. NERRIE, and J.R. BOWMAN!

BACKGROUND

A COMMON REACTION to the idea of commercial fish farm-
ing in Jumaica is to question its appropriateness in a small country
surrounded by the sea. This island, however, has long been aheavy
importer of fish. The elear inshore waters so attractive to tourists do
not support a large marine capture fishery, and many of the
productive offshore fishing grounds near Central and South
American countrics have been lost because of expanded territorial
claims by many of these countries. From 1973 to 1978, Jamaica,
with a total population of approximately 2 million people. annually
imported an average of 153,000 metric tons of fish, Tmports would
likely have been even higher if foreign exchange had not been
limiting. Thus, an cconomically viable, local fish frming industry
becomes more attractive,

Tdapia (Oreocliromis ) imossambica, locally known as the African
perch, was introduced to Jamai-ain 1949, 1t fourished in irrigation
canals, and a low-input subsistence level of management was
attempted ina few small ponds. By 1977, a small hatehery and
research facility were constructed, but the viability of conmercial
tilapia farming had not been demonstrated. I that vear Auburn
University was awarded a technical assistance coutraet
(AID/Ta-C-T166) for a USAID-sponscred Fisheries Development
Project (5332-0038), with Ken Randolph serving as Auburn’s first
resident advisor in Jamaica. Project objectives were to eviduate the
ceonomic potential of commerciad fish colture in Jamaica and to
increase Jamaica's institutional capacity to implement a fish pro-
duction program. An existing 16-pond complex. with approxi-
mately 10 heetares of water, was acauired at the beginning of the
project. Upgrading and expansion to 32 hectares were began
concurrently with the first production trials with manoses (male)
Tilupia mossambica fed @ commercial poultey vation. During the
period of 1978 to 1979, mare then 30 tons of food-fish were
produced at this farm and marketed mainly through the
government-owned Agricultural Marketing Corporation.

Because of the high production and the promising cconmnic
analysis of the management svstens, a follow-up project (332-0059),
jointly funded by the Government of Jamaica and the USATD, was
begun in late 1979 to stimulate the development of warmwater fish
culture in the private sector, The following sections deseribe the

growth of commercial farming of tilapia during the first -4 vears of

that project.

'Assistant Professor. Department of Fisheries und Allied Aquacaltares
and Tnternational Ceuter for Aquaculture, Fisheries Specialist, Jamaican
Ministry of Aerienlture, and Rescarch Associates, Department ol Fisheries
;lndl:\lli(-d Aquacultiures and International Center for Aquacultire, respec-
tively.

PRINCIPAL GOAL AND INPUTS OF THE PROJECT
Goal

The basic goal of the project was to inerease food-fish production
throughout the country, primarily through extension support to
private producers. Fonnded ona training program for participating
lrmers, extension agents, and professional aguaculturists, pro-
chiction targets for end-ol-project (August 19540 were 600 par-
ticipating farmers prodocing 545 metric tons annnally from 232
hectares of ponds. Approvimately SO pereent of the farmers and 20
pereent of the production shoald be from small-scale farms, cach
with less than 4 hectares of arable Tand.

Inputs

Funding. Total financial obligations for the 3-vear project were
nearly USS9 million, 54 percent of which was fimded directly by
the Goverment of Jumaica, with the remainder being linanced via
loan and grant agreements with the USAITD.

Jamaican Staff, inphasis was placed on the training of Jamaican
personnel. More than USSG00,000 has been committed for long-

and short-term training. Planned nianpower levels at end-of-
project were 160 persons, including 24 professional stafl members,

Technical Assistance. Auburn University continued to provide
technical assistance under the original USATD grant-lunded con-
tract. A total of 13 person-vears of long-term and 1 person-months
of short-term techuical assistance were provided vuder this con-
tract. The resident consultants included a senior technical advisor
and two extension specialists.

Support Hatcheries and Research Facilities, Tn the castern
region of the island, the Mitchell Town Support Facility, originally
used to denonstrate the cconamic feasibility of tilapia farming, was
upgraded and is now used principatly for fingerling production.
This firm now lias 33 ponds with a combined sefce area of 32
hectares. An oflice. a warchonse, feed storage bins. a seine room, a
five-tank holding fucility for five fish and other support equipment,
and vehicles are now operational.

Initial development efforts were concentrated in the eastern half
ol the island, but in 1992, the construction of an additional facility in
the western region permitted espanded extension activity, The
Mevlersfield Sapport Facility has 1S carthen ponds with a com-
bined surfiace arca of 6 hectares. Support equipment and buildings,
similar to those at the Mitchell Town Facility, are also provided.
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TaLE L. PRODUCTION OF FRY OF Traria NILoTica ix FArTies Broon
PoNDS BY FREQUENT Parrial. HarvesTiNG
WITH A G-NULLIMETER-NESH SEINE!

[tem X * I S.D.

Duration of complete evele,

weeks' oo oL 26
Total fry production during

G-month evele, millions/

[
>

b RIRY * 1.0
Average size of fiv, o L 0.9 * 0.2
Rate of fry production during

period of partial harvests,

thousands/hwweek ... 129 + 67

Feed consumption during
6-month cvele, metrice tons/
haoooooo 3.3

Based onresults trom six ponds, 0.1 to 0.4 hectare each, at the Mitehell
Town and Twickenham Park Support Facilities.

“The production eyele began with the stocking of brood fish. Partial
harvesting of frv began approvimately 6 weeks later.

kilograms of feed was used for cach kilogram of frv Tarvested. Based
on an analysis of major production costs. the break-cven price for
L-gram frv was J$4.57 iabout US$1.651 per thousand ey, table 2,

For planning purposes in Jamaica, 1 hecture of properly naun-
aged brood ponds stocked with T nilotica will produce T-gram
mixed-sex frvat an annoal rate of no less than 4 million fiv with
annual feed requirements oi 6o 7 tons. With present management
practices for narseryand production ponds, 6 percent of the total
water arca dedicated to tilapia enlture in Jamaica is required for fry
production.

Because frequent partial hirvests are essential to the snecess of

this management systen, the technique deseribed is not appropri-
ate for small operations that do not have a near-constant weekly
demand for frys Although it has proven satisfactory at the govern-
ment hatcheries, small-seade producers must depend on the
governnient support facilities or on arger private operations as a
source of frv for their nursery ponds. However, since only 6
pereent of all pond spuce must he used for fry production, this has

Tasrr 2. Najor PRODUCTION CosTs FOR T-GRAM Fiy FrOMT Broon
PONDS v1 MITCHELL TOWN SUPPORT Faciirm DurisG 1982

ltem Cont, ]S04 ha (1 acre)

Annual fixed costs
Opportunity costs on construction
capital (SOL 320.00
Pond maintenance. ..o 50.00
Depreciation (provated,
6-m seine, Gamnesquiare mesh

Goyears, liles 12 used o000 H13.00

2 tractors, 1 wagon, | pickup

teuek (7 v e S0 ased oo 328.00
Torse oo 1L111.00

Annual variable costs
Feed, 2,306 kg (a SO604 K. .o
Pumping (19,736 m° 3 @ ¢6.08 per 100m*
Tractor fuel and maintenance 8 kindwk
(0 SE25key oo
Lahor (150 of totad labor hadgety. ...
Guard serviee (SO of totalr .

Towse oo .
TOTAL ANNUAL FISED AND VARIABLE
COSTS oo e S.513.00
Perunit cost J$L000 hve o S N
ANNUAL FRY PRODUCTION. 0.0 L.510.000

1.512.00
.200.00

The Mitchell Town facitits has 32 hectares of water. The cost of goard
service is provated accordinglyv, Labor is hased on the normal division of
work among the 30 pond operators emploved there

o date 1983 anoflicial devalnation set the exclianee rte at JS3U15/USS.

not been aserions constraint to the development of tlapia farning
in Jamaica. During the st 6 months of 1953, the total wamber of fry
harvested iskindwide exceeded S million.

Nursery Pond Management

The fry collected from brood ponds are transferred to nursery
ponds for rearing to a size of 200t 30 wrams, at which time they are
hand-sexed and the males subsequently stocked into food-fish
production ponds.

Seed fish for stocking nursery ponds are harvested weekly from brood ponds at a size of only 1 gram. Each year nearly 5 million fry are

harvested from each hectare of brood ponds.
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Nursery ponds are currently stocked with T-gram fry of T
nilotica at a density of approximately 180,000 per hectare, The
suggested feeding schedule begins at a daily rate of 11 kilograms
per hectare during the fiest week, and is wradeadly inereased to 40
kilograms per heetare by the fourth week and 60 kilograns per
heetare by the sisthoweek. Total feed consumption usually rnges
from 1,400 to 1900 kilorrams per heetare per crop.

Harvesting of fingerlings begins as early as week 6. and is usually
completed by week Y or 10, Although the harvest hegins by seining
a full pond. the tinal portion of the crop is removed by draining,
Before filling the pond with water for the tollowing evele, the pond
bottone is usually allowed to dry for a few davs and any remaining
puddles are treated with rotenone to remos e fish,

Expected vields are based on vesults from 23 carthen nuesery
ponds varving in size from 0.1 to 0.4 heetare, A total of 140,200
male fingerlings, with an average weight of 27 grams. was har-
vested from the 8.3 hectares of nursery ponds during an average
cvele of 9 weeks, table 3.

Based on the averade production of 340200 male fingerlings per
hectare during a Y-weeek crop and a turn-around tine of 2 weeks

between crops, the espected as erage anual vield from 1 heetare of

nursery ponds is 161,000 male lingeriings, weiching 20 to 30 grams
cach. An additionad anwual production of 1000 Kilograms of female
fingerlings is o by-product of marginal value, The annal feed
requirements are 9 to 10 metric toas per hectare,

Tasrr 30 Beswine or My Fisceriines or Tuaeny Nionie
IN FARTHEN NURSERY POsps

[tem N b 15D,

il stockimye density 178 - 14
Initial size of iy, « o 1
Duration of evele, weeks 3] - 2
Finad size of nale

fingerlings, o L 27 - n
Recovers of inade tingerlings.

thousands haevele, o000 312 - 10.0

Based onesults from 23 ponds. 0.1 to 04 hectare cacle initially stocked
with miived-sex fry - At the end of the evele mades were separated Trom the
ternales by visual inspection. The females were o« by -product of margina
value.

Fry collected from brood ponds are reared in nursery ponds for
approximately 2 months to a weight of 20 to 30 grams at which size
an experienced pond operator can separate the males from females
by visual examination. At the end of a rearing pericd more than
30,000 male tingerlings are normally obtained from each hectare of
nursery ponds.

The hand-selectlon of male tingerlings for final grow-out is most
efticiently and comfortably done in specially constructed facilities
(top photo), but most privately produced fingeriings are “hand-
sexed" in the nursery ponds (middle photo). Many small-scale
tarmers simply work on therond bank where female fish (fore-
ground of bottom photo) are discarded or used as animal feed and

the males are temporarily maintained in water-filled barrels.




TaBLE - MAJOR PRODUCTION COSTS FOR MALE FINGERLINGS FROM NURSERY
PoNDS AT NITCHELL TOWN SUPPORT ATy DUring 1982

ltem Cost, JS$/0.4 ha o] acerer?

Annual fixed costs
Opportunity costs on construction
capital (8%, oo
Pond maintennee. ...
Depreciation (prorated
76-m seine. 19-mmssquare mesh @3 vears life:
dusel oo
2 tractors, 1 wacon, | pick-up
truck 7 vr. difes D40 used. L

TOVAL oo

320.00
50.00

336.00

410.00
1. 1.46.00

Annual variable costs

Fry (331000 (o $4.87/
Feod (3514 ke (@ SO.60kes
Pumping 29,600 " (@ ¢6.08 per [0Gm'. ...
Tractor fuet and maintenance 'S kinawk

(tt S$1.257knn
Labor (130 of total labor budeety o000
Guard service (150 of total

1.612.00
2.302.00
1.500.00

520.00
5,472.00
1.1S87.00

TOTAL . 12.5493.00

TOTAL ANNUAL FINED AND VARIABLE
COSTUS o 1-4.083.00
Per unit cost 800 malesy .o 21,70
Sk of maless oo o S.04

Aunnual production of male Gngerlings: . 64,700

'See footnote of table 3.

‘I 1983 an oflicial devaluation set the exchange rate at JS3.15-USS,

The incidental production of approsimately 1600 kilograms of female
fineerlings is assumed o lave no ecconomic valne.

The total cost of producing male tingerlings in nuesery ponds at
Mitchell Town in 1982 was J$21.70 whout USS7.251 per hundred.,
table 4. Sale of the femade fingerlings would have lowered cost, bt
attempts to market thenm as “soup-fish™ for human consumption
have not heen commercially successful at this farm. At present
some fenrales are kept as future brood stock, but most are either
sold cheaphy towc local small-seale manutacturer of fish feed. con-
verted to silage as an experimental protein supplement for swine.
(1()1];\{(‘(‘ to a I(]l'ill Z000 or (“\('Q“.(l('(l.

By lfate 1983, one medinm-seale firmer begame selling smatl
females from his nursery ponds for J$0.66 rabout USS0.221 per
Kilogram to a food-fish distributor, who in tarm veceived J$1.51
tabout SS0.530 from consumers, Ithis trend continnes. the sale of
“soup-fish™ will henefit Tower income consnmers. but will not

change substantially the cconomics of fish frming, At present
prices, the additional revenue would offset no wore than 15 per-
cent of the totd cost of producing male fingerlings, Nevertheless,
in spite of the low utility ofnearly one-half of the vield from nursery
ponds, male fingerlings are currently produced ata cost that allows
food-fish production of monosex tilapia to be ceonomically feasible
for Jamaican farmers,

Management of Food-fis!1 Production Ponds

In Jamaica, T. nilotice are produced commercially in carthen
ponds ranging in size from less than 0.1 to 0.1 hectare. Males,
weighing 20 to 30 grms cach, are stocked ata density of 13,000 per
hectare. With supplemcental feeding the gow-out period ranges
from 10 to 15 weeks. Because of occasional eviors made in the visual
identification of the naldes or contamination of the poud with
fenmades through the water sapplv, sonme reproduction vecurs in
most ponds. Although reproduction is limited. the percentase of
nmmarketable fish usually hecomes unaceeptably hich after 15
weeks. By this time, however, the originally stocked fish have
attained an average weight of 150 to 260 arams. with total pro-
duction of marketable fish varving trom 1500 to 2,900 kilograms
per hectare for maoat well-managed ponds. Recovery of initially
stocked tish is seldom more than 90 percent. and wsually varies
between 60and SO pereent. Neither agitators nor acrators are used,
but some frmers imamage water gaality by an occasional flushing
with fresh water. Major fish Kills from osveen depletion have
ocenrred but are infrequent.

Small-seale commercial producers often fertilize their ponds
with chicken nanare. a practice which usually contributes to
shorter production eveles 110 to 13 weeks) and decreased feed
constmption. The wmomnt of feed to prodace aton of marketable
fish may be as Tow as 1.0 ton in manured ponds, but 1.5 tons is
noroal for well-managed unfertilized ponds.

Depending on nrketing strategy . ponds may be harvested ina
sinzle operation or over e 2- (o 3-week period. AlL pends are
completely dvained. and any remaining puddles are teeated with
rotenone to eliminate alt tish betore refitling and beginning the nest
production evele.

This generalized deseription of food-fish management practices
is hased on ield data from private and eevermment-owned pones,
table 5.

Tasre 5. FooD-Fisu PRODUCTON FROM PRIVATE WD GovE i S -O0Mae D PONDS STOCRED WHTH
MONOSEX THAPIY FINGERLINGS CypoU T 15,000 PER HECTAREY SND RECEIVING SUPFLEMEN I FEED

Poblic sector Private sector!

[tem T ]
. i i . All ponds
I.p AT Averan Sop S04 combined
Final weicht, w00 154 247 206 220 216
Total production. kwha o000 0 2.565 2,116 2342 2,414 2,137
Duration of crop, weeks
Athirst haveste oo o 15 12 13
Atfinab barvest oo 0o 15 17 16 12 i2
Recovery of initiad stock, pete o000 oo S8 33 n N 63
Feed comersion. kg feedrkg fisk produeed. 000000000 1.54 1.54 it 1.25 D4
Numberofponds ©o0o 7 13 : 14 33
Mannre. oo no no "o most poads most ponds

"Fwickenham Park Training and Research Center. Dataare o experimental ponds (0.04 hectaret operated under carefudly controlled conditions in 1952,

AMitehell Town Support Facility is wsed primarily as a fingerling production farm, batadew 0.7-hectare ponds were kept in food-tish praduction to provide a
buffer against fluctuations in availisble fish supplies from private producers. Dataare from ponds stocked i 1982,

Datawere taken from smzil-seale commercial ponds iwith an average surface area of 0.3 heetare eachy barvested between July and December 1982, 10 was
the first crop lor many tirmers. and on aceasions ponds were stocked at fish densities andzor harvested on dates that greatly deviated from soggested practices.
‘the “top SO percent™ renresents the average for reasonably well manazed ponds and wis calenlated by eliminating the east productive 20 pereent from the

analysis,
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Most farmers drain and harvest their food-fish ponds about 3
months after stocking. By that time, the weight of an individual fish
exceeds 200 grams and the total crop is more than 2 metric tong per
hectare of pond.

Relative Size and Number of Brood, Nursery,
and Production Ponds

For lurge-scale operations or for purpases of national or regional
planning. a total water area of 100 heetares would atilize 2.
hectares innnrsery ponds and 6 hectares in brood ponds to support
70 heetwres of production ponds. figure 2.

For the Larger operations with sufticient prodaction ponds to
require a near continuous demand for made finverlings, the relitive
size of nursery ponds. as compared to production ponds, is not
critical. However, for small-seale operations with fow production
ponds, the stocking of male Gngerlings is a periodic event. In this
case.itis hestif the size of the narsery ponds is such that the entirve
vield from one crop s just sufficient to completely stock a pro-
duction pond. To accomplish this. nursery ponds should be ap-
proximately 10 to 30 pereent as large as the prodoction ponds.

Sinee the production evele in nursery ponds is shorter thar that of
food-fish ponds whont 11 versas about 16 weeks'. the anmber of

nursery ponds neededis fess than the munber of production ponds.
Two nuesery ponds. cach about half as large as the production
ponds. are necded to sapport three production ponds: 3 nursery
ponds are necded for £ production ponds. and 3or £ will be necded
for a 3-production pond operation.

Smee hrood ponds most be partially harvested on a near weel )y
hsis to remain productive, this type of pondis justiiicd only when
demand for frvis also ona newr weekly basis, When Justified,
however, a minimum of two hrood pouds is required for a con-
tinuous supply of frv. This is due to the 2-month unproductive
period in cach brood pond between the tinalization of one evele and
the beginning of partial harvesting of frv in the ollowing evele,

REGIONAL PLANNING

Food- fish Nursery

24%
0%

S@nWod

>

FIG. 2. On a regional or national scale, approximately 70 percent of
pond sq_ace Is used in the final grow-out of hand-selected male
tilapla. The remaining 30 percent must be utilized either as brood
ponds for production of initial seed fish or as nursery ponds for
subsequent rearing to a sexable size.

Recent Introduction of a More Intensive Technology

The brood-nursery-production pond management system des-
cribed above is practiced by most tilapia farmers in Jamaica, The
level of sophisticaion is i compromise based on the desire for high
production and masimun cconomic returns, and on the need to
limit capital investment, energy dependeney, and the required
technical skills to fevels compatible with w simadl- or medinm-seale
farvier with littde previous experience inaquacultare.

By 19820 the basic infrastructure and certain marketing and
production claracteristios of tilapia fairming had been sufliciently
proven to attract the interest of private companies having the
investment capital and technical eapertise needed for more inten-
sive production svstems. 1 1983, two such companics hegan
construction of farms designed for a mininn of 100 hectares of
watter. Production at one of these farns is hased on the polyenlture
of the diant freshwater prawn Macrobrachivom rosenbergii) and a
tilapia bybrid « 7. nilutica T anrear produced from stiains selee-
ted in Israed resulting inanearly all-male hvbrid progeny. The
other fumis also designed for polyealture, but emphasis is on
tilupia. 1 produced nearly all male tilapia hybrids from similar
strains of the sune two species but, in addition, is evalnating the
market value of a “red” tilapia of uncertain origin (possibly 7T
mossambica/ U, niloticaZ 1. hornorun . Male fingerlings of this red
tilapincare obtained by “ses reversal ™ oral administration of @ male
hormone through feed to recently hatehed fry before their sex
organs luve formed Plans at this G are o grow the majority of
the tilapia o a size of 500 grams in 0.1- to 0.2 hectare square
carthen ponds stocked at fish densities exeeeding 100,000 per



hectare. Each pond has two to four continuously operating electric
paddle wheels arranged to keep the water flowing in a circalar
pattern. Approximately 10 to 15 percent of the pond water is
removed by periodically opening the valve of a0 150-nillimeter
drain pipe that extends to the center of the pond where the cirealar
water flov has concentrated detrital material.

Both of these farms began production in 1984 Their technology
is not being promoted by project personnel, but they will be elosely

monitored to evaluate the applicability of the production system for

other Jannactan fish farms, and as a potential source of male finger-
lings for small-scale frmer..

their traditional extension activitios. Nevertheless, the project was
organized with its own independent Extension Branch. This de-
cision was based on two major considerations. Frst, sinee the
technology was completely foreign to most farmers, new producers
would require adviee and reinforcement more trequently than for
other agricultural activities. Second, becanse of the rapid evolution
of fish frming and the relative inesperience of carly extension
agents, the opportunity for consultation with more experienced
personnel should be fnercased by making an extension unit an
integral part of the project.

The organizdional structure of the Extension Branch and its

relationship with other *echiical sections of the project are dia-
grammed in figore 3.

The extension staft includes the majority of the technical per-
sonnel assigned to the project. As of January 1953, 16 of the 26
Janmaican technical personnel were working full-time in extension,
Tn addition to the Jamaican stadl, ecacli of the two regional extension
officers served as counterparts to extension specialists from the
technical assistanee team, wand 4 to 6 Peace Corp Volunteers were
active as extension officers through most of 1952,

FISH PRODUCTION EXTENSION BRANCH
Organizational Structure
Prior to project implementation, some felt that General Agricul-

ture Extension Agents having special training in fish farming might
cffectively transter the new technology to farmers in the course of

PROJECT MANAGER
1T e
| raining
Extension, Branch Chief |-—-——— S I Production and Research,
! Farmer i Staff ! Branch Chief
LA DRI |
Regional Regional : Production
r~ ——- Extension Officer- Extension Officer- |- —| Marketing Officer | Officer for Research Officer
1 West | East : Govt. Farms
|
|
| | Marketing
| ;- Specialist
: l 1
) | —_—
! , ! N
| Parish !%xtension Parish Extension |_ | Mitchelt Town Meylersfield Twickenham Park
| | _(_)If_lc_ers _ Officers Support Facility Support Facility Rasearch Facility
I Westmoreland(2) Clarendon (2) i~| Form Manager +1 Farm Manager | 7| Farm Manager
————————— b — e — =] | e m e — ] e e e ] | e e —
I Hanover/ St. Catherine (2) | Asst.Farm Mgr. | || Field Staff(9) | | [ Field Staft (35)
| St. James (1) - ———————— 1., F-—-———=-=-- !
| e e e e St. Thomas (1) ! Fleld Staft (31) : I
St. Elizabeth (I [~ — == - |
| () Portiand/St.Mary | | | '
[ (n L [ ]
| S | |
I ____l /+\
| ~] Stocking Specialist(l) F—————— Sl -
| |
| ]
I -1 Pond Construction Spec. (2) |
|

b e e e e o e e e o e e o e e e e e ot e —— e~ ——— —

FIG. 3. Organizational structure of the fish production Extension Branch in 1983 and its relationship with other technical personnel in the
project. {Solid lines indicate vertical hierarchy of authority. Dashed lines indicate critical horizontal lines of communication for routine

operations.)
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Extension Services Provided

The type and extent of extension services provided were ad-
justed during the Tife of the project in accordance with the rapidly
changing state of development of fish farming in Jamaica.

Early subsidies and broad support were hased on four major
considerations. First, most frmers were veloctant to begin a
relatively unknown and capital-intensive tvpe of faming. Second,
close supervision was requived until producers had acquired the

necessary technieal skills. Third, s ae of the eritical means of

production were not available to farmers exceept thraugh the pro-
jeet. Fourth, acecliable distrilsution systen for pond-raised fish wis
not in place prior to this project.

With cach successtul erop. farmers gained confidence i fish
farming, both technically and cconomically. Praduction inputs
became more available and reliable. Further refinement of man-
agement svstems and continued acenmulation of production duta
providedadditional proof ol the farmers” capacity to assume greater
independence. The overall strateay to accomplish this was not to
suddenly eliminate a service hut to impose or increase serviee
charges and to create conditions that motivided greater private
sector participation.

Site Exaluation and Pond Construction. This service changed
litthe during the Tife of the project. Upon request from a potential
fish frmer. a0 preliminary evaluation is made v an extension
ofticer, who examines water supply soil teature, and Tand tops-
ography. Ithe site appears fnorable, a pond construction special-
istsurveys the Tand to further evaduate drainage characteristios and
to define the mostappropriate size and distribution of the ponds.
The extension ofticer then makes arrangenents for constraction In
one of three project bulldozers at an lourly vate set islindwide In
the Minstry of Agricalture. If heavier cquipuent is more appro-
priate. the Extension Branch will arrange contact hetween the
farnier and constraction firms. Both farneer and contractor are
informed of previons construction costs of other ponds. but the
Eatension Branch does not enter direedv into the negotiations.
Whether a privide or public bulldozer is uscd. the pond con-
striction specialist normally stakes out the pond and supervises
construction. There is no charge for this serviee.

The Extension Branch places much emphasis on proper pond
construction. Once a general extension officer makes a preliminary
evaluation for an interested farmer, a pond construction specialist
surveys the site, suggests an appropriate design, and supervises
the construction.

Seed Stock. As the demand for male fingertings inercased, the
role of the Extension Branch became more comples. In the early
stages, all small-scale fish ponds wore stocked with fingerlings
produced at the project support facilities, and extension personnel
made delivery ina project vehicle, The iuitial stocking of a nrivate
pond was without charge, and subsequent stockings were heavily
subsidized, with pavment often being at end-of-crop.

Since that carly period, private farmers, motivated by fingerling
shortages and the phased removal of the sabsidy (completed by
19531 have accepted greater responsibility in the production of
fingerlings. Sinee late 1992, w stocking specialist continues to make
delivery on pre-paid orders of government-produced male finger-
lings. but project thenst has been toward the (](‘\(-I()pnu'nl ol the
farmers” capacity to supply their own seed. Fingerlings, initially
“hand-sexed ™ oudy by project personnel, are now also handled by
some of the farmers themselves and by amall groups. trined by
project personnel. that contract their services to small-scale pro-
ducers with norsery ponds,

Feed Supplies. Two locally manutactured fish feeds are now
distributed through normal commercial clinnels. The Eatension
Branch was instramental. however, in initidly: convineing Jocal
distributors to carry the product and in coordinating sapply with
demand.

Routine Farm Visits. The frequency of visits by an extension
officer varies inaccordanee with the experience of the frmer,
Weekly or bisweehdy visits are osually requived for new darmers
until they acgnire an understanding and conviction abont feeding
and fertilizaton sehedules wand antil they are able o adinst ma-
nuring redimes according to water qnnlil_\ conditions. Mter two or
three fish crops imonthly visits are nsually adeqguate.

Harvest Schedules, As the eapected farvest date wears, ponds
are sampled with a et net or small seine by an extension officer
andfor farmer to estimate fish size. The extension officer may help
the Lrmier to contract. ocan emerdency basis, the use of a project
witler pump at accost that covers amertization, operation, main-
tenance, and depreciation  J56.08 per HOO cubic meters of water:,
He may alsa beimvolved inarsngenients to contract-hars st the
fish crop. Indorniation on potential markets is availiable throneh the
marheting specialist,

Training, The findamental objective of the Fatension Branch is
training. Most snadl-seale firmers are unable o schedole relatively
larze blocks of time for formal training conrses. These frmers
acopuire their shills onthe farmron aonc-on-one hasis with extension
officers and by disenssion with other producers, The finner-to-
Fomer conmunication is enconraged by monthiy fish Eenier meet-
ings arranged by the Extension Branch.

s the agrienltuad sector wains confidence infish farminge, more
producers enter the mdustry at a seale requiring additional hired
Tabor. AC the request of 1 Lonner. these persons may receive
trainine at no cost Some formal training s schedaled, but e
phasis s onficld cxperience at the project support facilities. 1o |
to £ weeks they work aloneside exprerieneed Tibovers. acquiring
skelis in seinmg, fish handling. sexine, stocking, e v esting,
The project inay provide transportation: between project head-
auarters and sapport facibty s bat the private prodocer is respan-
sible for any financl agreements for the trainees” tine,

With the wrowth of private narsery nonds in 19520 the demand
foc skilled workers to ditferentiote e and femade sk mereased
considerably. Persons veceiving training i this ficld inay be fall-
thine coplovees of medivim-seale producers or they oy be lnd-
less Taborers hoping to periodically contract their shitls o siall-
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scale producers. Some of the carliest trainces were given a sub-
sistence allowance during their d-week period of training.
Increasing numbers are now willing to forego a subsistence allow-
ance to increase their emplovment opportunities. Extension
Branch naakes no emplovinent commitiments to these individuals,
but most have obtained permanent positions on private bas or at
least deercased their previous level of underemplovment.

Large-scale fish frms have also benefited from training received
by project personnel. Private producers are not discouraged from
hiring experienced technical personnel from the project. The
formal and on-the-job training which niakes these emplovees in-
creasingly valuable as project staffalso prepares tF vimas competen
managers for private fish farms, By December 1983, four of the
technical stafl had et the project to aceept management positions
at medinm- and fuge-seale fish farms.

FOOD-FISH PRODUCTION ON
PRIVATE AND PUBLIC FARMS

Rates of Production

Rates of production from private commereial ponds are variable
(CV = 37 pereent in 1982). A producer has little control over
some sources of variation, but other factors, such as feeding sched-
ules, water quality, and theft, depend fargely on his motivation and
management skills. Reliable production data were obtained from
55 of 71 vecorded private harvests in castern Jamaica from Julv to
December 1982, The median vield of nirketable fishowith average
weights exeeeding 200 grams was 2,100 kilograms per hectare,
Approximately 20 percent of the harvests were less than 1,500
kilograms per hectare and more than 20 percent were greater than
2.600 kilograms per hectare, figure -

Anmnual rates of production are greathy affected by the duration of

the unproductive period hetween harvest and subsequent re-
stocking, especially for this tvpe of farming with its short grow-out
period. The median turn-aronnd time between erops for the above
group was 6 weeks for all ponds combined and 5 weeks for “reason-
ably well managed ponds™ (the top SO pereent), Based on actual
vields, crop duration. and turnaround time between erops, the
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FIG. 4. Frequency distribution of tish yields from small-scale com-
mercial ponds. (Based on data from 55 private ponds harvested
between July and December 1982.)
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FIG. 5. Average annuai rate of fish production, as affected by actual
and targeted turnaround times between fish crops. (Based ori actual
crop duration and yields from 55 small-scale private pcnds.)

annual rates of production were 6, 100 kilograns per hectare for all
ponds combined and 7,500 kilograms per heetare for reasonably
well managed ponds. Annual vields from small-scale commercial
ponds would have been 20 to 25 pereent higher if the “down-time”
hetween fish crops had been kept to 2 weeks, figure 5. The most
common reasons for delaved restocking were fingerling shortages
aud delays in refilling ponds with water,

Total Foou-fish Production

Total annual production of tilapia in Jamaica from 1979 through
1983 from both public and private sectors is presented in figure 6.
During the first vears of the project, 1979 and 1980, there was little
net mowth, Total production held at 16 to 18 tons perannum as the
public sector phased out of food-fish production at approximately
the same rate as private producers entered the industiy, In 1981,
however, total production doubled to about 36 tons, with growth
occeurring in both public and private sectors. In 1952 the harvest of
126 tons more than tripled levels of the previous vear, and in 1983
output increased by an additional 27 pereent to 160 tons. Pond
construction activity during late 1983 indicated that growth will
continue at least through 1981

Small-scale Private Producers. During the first 3 vears of the
project. 1979 through 1951, all privately produced food-fish cune
from small-scale fish Lwms, tvpically consisting of one or two
production ponds less than 0.5 hectare cach. Growth was relatively
constant during this period, graduvally inercasing from less than 2
tons in 1979 to 27 tons in 1981, The most vapid growth of small-scale
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FIG. 6. Total production of marketable tilapia in public and private
sectors from 1979 to 1983,

fish farming was registered in 1951-1982 when production in-
ereased from 27 o 66 tons. In 1983, production increased to 83
tons. accounting for nearly two-thirds of all privately produced
tilapic. Much of this @rowth represented expansion of existing
farms.,

Large-scale Private Producers. The first Targe-scale fish G
with more i 30 hectares of water heaun pm(lu(-linn in carly
1952, During the Lst 6 months of that vear, nearly one-third of all
production came from this k. In 1953, most of the production
from the Lurge-seale category continned to come from that one
farm. vut during the Latter half of e vear construction on two other
large-seale farms was hegun and ses eral medinm-seale Lirnrs were
reclassified into the medinm- and Luge-scale category as they had
expanded to more than § hectares of water, In 1959 the ureatest
arowth in fish production occurred in the farge-seale catecory of
producers.

Government-owned Farms, The carly decline in food-ish pro-
duction at the covernment facilitios. from an anmual rate of near 20

tons in the first hall ol 1979 to Tess than 2 tons in the Jatter hadf of

1950, was due primarily to a change in emphasis from food-fish 1o
fingerling production. Other factors that depressed food-fish pro-
duction during this period were the disruptions resulting from a
switch in culture species and the need 1o redecelop fish dis-
tribution chinuels when the government-nwned Avricnltural Mar-
keting Corporation phased ont its work in this arca During 1941
some government-owned ponds were returned to food-fish pro-
duction, und output gradually increased to more than 36 tons from
mid-1952 to mid-1953. The prinvary justification Tor rebuilding

Even with strict import limitations, annual per capita consumption
of fish products in Jamaica is nearly 10 kilograms. The economic
feasibility of tilapia farming is enl.anced br’ enthusiastic acceptance
of this fish. The occasional larger tilapia weighing more than a
kilogram, as above, may be taken first, but pan size, 200-gram fish
are readily accepted.

food-fish production at the covermuent-oswned furne was 1o provide
stability to fichy supplies for interested distributors. However, as
private production: expanded. this role becane less important.
Consequently. the amual rate of production diving the seeond
semester of 1953 declined to 1S tons. heing Lirgely replaced by
expanded fov production to meet the denands from priviste nursery
ponds. No future arowth in food-fish production is plamed for the
public sector acilities,

ECONOMICS OF SMALL-SCALE TILAPIA FARMING
Costs and Returns for a Small-scale Fish Farm

By mid-19520 continued growth of siall-seale fish frming
hingcd on inereised fingerling production. Further expitision of
the sovertnment-owned hatcheries conld not have L(-pt pace with
growth in the privide sector and would have conllicted with a
general cosernment policy o reduce its involy erment in the purely
productionaspects of agricultire, Lirge-seale production of finger-
fings was being considered by afew private individoals and con-
pacnies, but this would have heen a medinme-range solntion at host.
At least for the near titire. growtly of sisdl-seade fish fariming will
depend on the teehmival and cconomic possibility of frmers pro-
ducing their own mae fingerings. Fortunately, Ly ey 1952 the
nursery pond management ssstem had been sfficicntls tested at
the government hatcheries to pistify ity extension to private pro-
ducers, Onee the Lrmers had realized ceonomic gains from their
production ponds and had cxperienced dels i restocking. TN
were willing to construct their own nursery ponds.

Expected costs and returns for o small-seade tilapia farm with
both production and nursery ponds are presented m table 6. The
land requiremnent is 2.4 hectares, imchading three O -hectare
praduction ponds, two 0.2-hectare rursery ponds, and 0.5 hectige
of Tund fer pond dikes and support wei, At this seale of operation
the farmer must huy the F-gram niised-ses fry to stoek s nrsery

13


http:Ii.tt,,.Ii



http:4,450.26
http:34,159.74
http:23,296.26
http:10,863.48
http:27,664.33
http:3,608.39
http:24,055.94
http:5,937.65
http:3,498.43
http:1,399.37
http:1,611.56
http:1,560.00
http:2,085.35
http:1,476.27
http:11,711.70
http:9,652.50
http:2,059.20
http:1,654.54
http:1,654.54
http:6,495.66
http:5,241.37
http:1,714.28
http:1,285.71
http:2,748.05
http:35,000.00
http:25,000.00
http:10,000.00
http:1,500.00
http:21,000.00
http:abotUS$0.06







MARKETING FARM-RAISED TILAPIA
Related Suppiy and Demand Considerations

Januicans traditionally: consmme large quantitios of fish. Per
capita consumption in 1973 was Lt kilograms when 12,000 tons
were harvested from ocal marine and freshwater sourees (Ministry
of Agriculture estimate) and an additional 19,050 tons of fresh and
processed fish were imported (Jumaica National Planning Ageney).
By 1982, however, per capita consumption of fish had fallen to §
kilos, as local cateh fell to 8,000 tons and imports were held to
13,000 tons due to a deteriorating balance of payments situation,
while the population increased by 9.2 pereent over that Y-year
period. Assuming that demand had been satisfied in 1973 and that
it grew in proportion with the population, national demand for fish
in 1982 was 3L00O tons, more than 12,000 tons greater than
available supplies,

The inshore marme fishing grounds of Jamaica are considered to
be overfished. This, in addition to the high foreign exchange
requirements for fisheries imperts (e, boats, onthoard motors,
fuel, and replacements parts), offers little hope that the capture
fishery will fill the existing unsatisfied demand. Similarly, greatly
increased importation of fish is unlikely in the near futare as prices
are rising on the world market and the forcign exchange deficit
continues.

Inereased annual production of tilapia, from 15 tons in 1980 to
160 tons in 1983, indicates that farm-raised tilapia larger than 130
grams have been well received by the Jamaican consumer. The
freshuness of the product as been an important factor sinee a high
pereentage is sold live with most of the remainder heing marketed

heads-on after gutting, (lvgi“ing, and scaling, Local aceeplance of

tilapia was further reflected by a panel of local restauranteurs that
rated it higher than imported snapper and grouper in odor, flavor,
and testure, table 8.

TAsLE K. CONSUMER PREFERENCE TEST FOR THREE LOCALLY-AVAILABLE
IFISH AS JUDGED BY AN INDEPENDENT PANEL

Item Tilapia Grouper  Red snapper

Impression before testing

Color............ .. ... 7.1 7 7.6

Appearance oo 7.0 7.2 7.5
Taste results

Odor......ooo 7.5 7.2 7.4

Flavor. ..o 7.6 7.5 7.1

Texture. ..o oo 7.9 7.1 6.6

"laste test was conducted by Grace Kitehen and Consumer Center. The
panel consisted of eight members, primarily restamranteurs. All samples

were fried after adding usual quantities of salt and black ll)(-ppcr. Test

characteristies were graded on a seale of 1 to 10, in ascending order of
preference. The values indicated are the average from the eight panelists.

Approximately one-third of all fish imported in 1982, nearly
5,000 tons, was chilled or frozen fish, which can be considered as a
first-order competitor with tilapia. This quantity was more than 25
times greater than the rate of production of tilapia at that time and
nearly 10 tinies greater than targeted levels at the end-of-project in
1981,

With the stagnation ol the fishing industry, continued import
limitations, and an expanding population, the market potential for
farm-raised tlapia is very favorable. Analvses of consumer re-
sponse and the traditional sources and volume of fish produets in
Jamaica indicate the projeet goal ofan annual production of 545 tons
of tilapia (less than 3 pereent of total national consumption of fish in
1982) is well below the level that would saturate national demand,

Problems with Pre-existing Distribution
Channels for Fish

During project planning, the distribution and marketing of
tilapia were not expected to be a problem. Much of the marine
catch had traditionally been moved through a network of small-
scale middlemen, termed “higglers,” and this system was expected
to readily absorh the production from small farmers. In addition,
arrangenients had been made with the central government market-
ing body, the Agricultural Marketing Corporation (AM.C.), to
purchase and collect fish from the larger farmers at the pond bank.
As agreed, quantities of fish in excess of 500 kilograms were initially
collected by ANLCLin refrigerated trucks and delivered toits fish
pracessing plant in Kingston,

Several factors had been overlooked or not anticipated in the
carly project planning. First, the captore, processing, and dis-
tribution of a high pereentage of the inshore cateh had been
integrated into family operations, thus greatly reducing the risk of
non-payment for fish tiken on consignment. The families of most
new fish farmers had no experience in marketing fish and no desire
to do so, and, in addition, were often unwilling to extend eredit to
the highly mobile higglers. Second, the irvegular harvest and
widely scattered fish ponds made the organization of a timely and
systematic distribution system diffiealt. Third, the AMLC. which
ran into a linancial deficit in its general marketing operations, was
closed down by the Government. Two other large wholesalefretail
companies, Limaica Frozen Foods and Grace Kennedy, although
experienced in marketing fish, were geared to imported bulk fish
purchased at o lower price. The initial low volume. inconsistent
supply, and higher price of tilapia disconraged then from moving
this product. It is probable that, as the fish firnning indostry grows
and supplics are stabilized, these or similar Large companies will
begin marketing farni-raised fish. To date, however, most tilapia
are processed and distributed by entreprenceurs who have begun
operation only recently,

Development of Distribution Channels for Tilapia

The initial involvement of projeet personnel in the distribution
process was substantial since semi-intensive fish farming requires
heavy financial investment, and failure to reach a market, espe-
cially during the carly stages of the industry, would have greatly
retarded investment interest. The basic policy, however, has been
to gradually withdrw support as confidence developed in the
marketability of tilapia.

Prior to 1981, most {ish producers were reluctant or unable to
locate market ontlets. Although project personnel were seldom
involved direetly in the sale of privately produced fish, they usually
coordinated the negotiations between producers and buvers. A
small fraction of aw harvest was olten sold hive at pond bank, but the
major buyers were institutions such as schools, hospitals, and
prisous. These institutional markets received the fish direetly from
the frmer or through a middleman with a previous history of
distributing marine fish. Another oceasiona outlet was a small local
market where fish were bought directly by consumers or by
small-scale middlemen in lots of 5 to 20 kilograms. In both of the
above cases, project personnel generally participated in the trans-
portation and handling of the fish.

The next stage of development was the establishment of a
centralized distribution outlet. This was mere practical than at-
tempting to market at pond hank because production ponds were
widely scattered and accessibility to public and private transport
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was highlv variable. Also, for reasons of security and general farm
management, many tarmers preferred that their planned harvest
date not be widely publicized. As a temporary measure, limited
marketing facilities were made available to small-scale producers at
the project’s headquarters at “Twickenham Park. Farmers were
allowed to use holding facilities on the farm and to sell their fish on
the compound.

Twoadditional measures were taken to ensore the predictability
of the supply of fish at this location. First. private sector harvests
were scheduled so that fish would be available for sale every
Tharsday. Second, fish from the government production farms
were used to huffer the market against periodic private seetor
shortages. The majority of the fish were sold by the prodncer or his
designate directly to consumers or to snidl-scale distributors.

The initiation of w central distribution poiut resulted ininercased
farmer confidence and a growing interest amony potential
processor/distributors. By mid-19%2, production wis expanding
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LEFT: Fish fi:at are not sold live at pond bank after harvest are
transported live to a central distribution point where they are un-
loaded for !mmedIate sale.

BELOW: Fish are weigh. d for customers at a central distribution
oint. The obvious demand for these fish has motivated larger-scale
ntermediaries to begin marketing tilapia.

hevond the capaeity of this one-day market. However, small-scale
distributors had expunded their capacity to 2 or 3 tons of fish per
week.

To aceclerate private sector involvement in marketing, a fee jor
the use of the distribution ontlet at project headguarters was
suggested. Private individuals expressed interest in setting up such
outlets in two parishes, but the project site will remain available to
farmers untit such permanent central distribution arcas have been
developed.

The project at this time is coneentrating on des cloping the local
market. However, a pre-feasibility study on the export potential of
tilapia. to be carricd out by the Jamaica National Investment
Promations Limited, hias heen proposed. Exportoftilapia would be
especidly significant for Jamaica, where a reduction in foreign
exchange carnings fromits traditional exports his generated strong
interest in opening, up new overseas markets for non-traditional
export crops such as fish.
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