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roducing tilapia seed is relative-
P ly easy, as all tilapia species ma-

ture early (in four to six months)
and reproduce year-round under suit-
able environmental coaditions. They
produce large eggs and exhibit a high
level of parental care that ensures high
larval survival. However, tilapia fe-
males spawn asynchronously, produc-
ing only about 2,000 eggs per clutch.
Tilapia hatchery operators, therefore,
often run into low seed quantity and
quality problems. Advances made by
tilapia researchers are now addressing
these problems. ‘

Much of the following discussion
is drawn from research conducted at the
Asian Institute of Technology, which
also provides consultation and train-
ing in tilapia hatchery management.

Traditional Seed Production

The simplest tilapia seed produc-
tion system is the one in which finger-
lings from natural reproduction, ob-
tained as byproducts of tilapta growout
systems, are sold or used as seedstock.
A more intensive, widely practiced
form of traditional seed production is
the use of separate breeding ponds.
Broodstock are maintained in these
0.01- to 0.1-ha ponds, where fry and
fingerlings are periodically netted out.

The latter system is far more pro-
ductive than the former. However, thére ’
are a number of problems associated
with these systems.

Red tilapia broodstock.

Inadequate Recruitment Control
Uncontrolied reproduction results
in overpopulation, which slows down
growth and inhibits reproduction. In
pond breeding systems. fry output nor-
mally increases rapidly after brood-
fish are stocked. It decreases gradual-
ly because it is impossible to harvest
al) the fry released. Ponds are quickly
overpopulated with recruits from early
spawns, resulting in increased compe-
tition for food and space, and gradual
deterioration in water quality.

Asynchronous Spawning,
Cannibalism, and Predation

As spawning is not synchronous
but continuous, high variation in size
among fry is obvious. This occurs even
among the same age fry because of in-
adequate food availability.

Cannibalism occurs among fry of
various sizes, and predation by parent

" Tilapia produce large, 2- 10 3-mm eggs.

which hatch into fry capable of
immediately consuming dry feeds.

stock. other fish. birds, and other ani-
mals present in the system is common.
The ‘most serious predation problem
oceurs in the presence of camivorous
fish (e.s.. snake head, catfish, sea bass,
etc.), which may completely eliminate
fry in breeding ponds.- ;

Cost of Parental Care

The time and energy spent in par-
ental care is another cause of lowered
productivity in seed production sys-
tems. Oreochromis females typically
spend about a week mouth brooding,
while feeding little or none. As a re-
sult, they need about two weeks of re-
conditioning before spawning again.
Any reduction in the mouth brooding
and/or reconditioning period increas-
es broodstock productivity.

Demand for All-Male Seedstock

As tilapia growout systems inten-
sify, demand for all-male fry or fin-
gerlings increases. Commercial grow-
out farmers prefer all-male seed stock
in order to avoid unwanted reproduc-
tion in the system. More importantly,
they can take advantage of the faster
growth of males as compared to fe-
males. All-male stocks, therefore, give
rise to larger fish of uniform size that
fetch higher market prices.

Tilapia sex is determined in the
first few weeks after hatching, during
which it can be influenced by admin-
istering androgens like methyltestos-
terone. The most reliable means of an-
drogenadministration is via feed.
Feed mixed with the hormone must be
fed as early as possible after the fish
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" Specles/Strain Location " Reference '

- — | -Forica red fiapia | —Tank— | Bahamas |- *“Cluch removal every 1523 days‘_f o T ar] e eagskiy | | 12 ] S Ernst el al, 1991
Florida red tilapia Tank Bahamas | Cluich removal very 15-16 days 59 31 172 172 140 Eggs 8y | 52 2 ( 48 Smuth ef al, 1991
Florida red titapia Tank Bahamas |  Clutch removal every 15-16 days 71 31 429 428 40 Egos&fry | 36 7 14 Smilh et al. 1991
Fiorida red tlapia Tank Bahamas Callection of free-swimming fry 70 31 143 143 89 Fry 3 i ] Watanabe ef al. 1992

every 8-16 days
Florida red tlapia Tank Bahamas | Clutch removal every 15-16 days 70 il L 143 143 84 Eggs&ty | 92 7 | w0 Watanabe ef al. 1992
P R T e S W Ol o) ooy 715Gy | 377 | 1| 226 | 48| TS0 S| Egredhy | 82| 45 | 22| %7 " Betrenk ela 103
O nitoticys Tank Thaitand Collection of free-swimming fry 8.0 1| 70-300 | 70-300 | 155 Fry - - 3 Littie et al. 1993
5-6 limes/day
O nilolicus Tank Thaitand Cluich removal every 10 days 80 111 | 70-300 [ 70-300 | 155 Eggs&fry [ - - 106 Little et al, 1993
0. niloticus Tank Thailand Clutch cemaval every 5 days 80 4 | 70-300 | 70-300 | 155 Eggs8hy | ~ - | 278 Litle et al, 1993
0. nilobicus Tank Thailand Cluich removal and exchange 80 {41 ] 70-300 { 70-300 | 155 Eggs&fry | - - 123 Little et at. 1993
of spawned females by
reconditioned females every 10 days
O, niloticus Tank Thaitand Clutch removal and exchange 80 1 | 70-300 | 70-300 [ 155 Eggs & try - - 226 Litite et af. 1993
of afl femafes by
reconditionied females every 10 days
O niloticus Tank Thaitand Clutch removal and exchange 8.0 i1 | 706-300 | 70-300 | 155 Eggs & iry - - 232 Little et al. 1933
g of spawned females by
8 reconditioned females every 5 days
" O niloticus Tank Thaitand Clutch removal and exchange 80 11 ] 70-300 | 70-300 | 155 Egos &y [ - - | 32 Little el at. 1993
of al! femaies by
reconditioned fernales every 5 days
Q. nitoticus Hapa Philippines Collection of freeswimming fry 20 1:1 8 | 50-200 Ly Fry 6 6 73 Mar etal, 1993
every 4 days
O. niloticus Hapa Philippines Clutch rernaval euery 4 days 9% Mair ef al 1993
B 5 zm =
| indonsesia ; 250 2,

L ‘Indonsesia | Broodstock rotation every 10-16 days 250 2 Costa-Pierce & Hadusumah, 1935
Hybrid red tapia | Double-hapa | Indonsesta | Broodstock rotation every 20-25 days | 250 | 250 | 395 | Fingediings | 4 | 3 | 60 | Costa-Pierce & Hadikusumah, 1995
Hybrid red tfapéa | Double-hapa | Indansesia | Broodstock rotation every 30-36 days 4| 250 | 250 | 3% |ﬂedmgs 2 | 2 | 4 | Coste-Pierce & Hadkusumah, 1995
0. aureus Barthen pond | {srae! Seining and rotating broodstock 02 41 | 150-250 | 150-250( 150 Fingerings | 0,006 | 13 67 Hutata 1997

|_ every 2-3 weeks L L

hatch, and it should be the main nutri-
ent source for fry in order to deliver the
androgens at the dosage necessary for
sex reversal.

This requires fry to be separated
from their mothers as early as possi-
ble and incubated separately. There
are other methods of producing all-
male seed stock, e.g., genetic manipu-
Jation, hybridization, and hand sexing.
However, these methods are some-
what less reliable for commercial-
scale production.

Improving Productivity
Through Broodstock
Management

Ongoing international research on
tilapia broodstock management has
yielded a variety of productivity-en-
hancing techniques. As referenced in
Table |, even tow-iech approaches have
proven effective.

Broodstock Size/Age

Larger tilapia females-produce more. -

and bigger cggs per batch. Smaller fe-
males spawn more freguently and gen-
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erate more eggs per unit weight, re-
sulting in more eggs of smaller size.
Various authors have reported that
breeding ponds stocked with smaller
tilapia produce more fry than ponds
stocked with larger tilapia. In Thai-
land, large commercial hatcheries use
broodstock starting at 6 months of age
(about 80 g weight) and replace them
with new batches after two or three
years. In [srael, some farmers consid-
er second-year, 150- to 250-g females

‘the most productive animals, and re-

place them every year.

As male tilapias are aggressive and
territorial in habit, larger, dominant
males control most of the spawning
activities. This results in many un-
spawned females, or spawned fish with
unfertilized eggs. Thus, uniformity in
broodfish size is very important. Hatch-
ery operators should consider both age
and size as criteria for selecting brood-
stock, o avoid inheritance of slow
growth trait.

Sex-Ratio and-Stocking Density

A sex ratio of 311 (femaleimale) is

commonly used by tilapia hatchery

operators. However, lower ratios typi-
cally result in higher seed production,
probably due to the availability of
more mature males per female.

Most commercial hatcheries in
Thailand that have adopted the use of
hapas — net cages — in ponds maintain
a ]:1 sex ratio to ensure high spawn-
ing and fertilization rates. They stock
6 fish/m? of hapa suspended in inor-
ganically fertilized ponds and provide
supplementary feeding. The density can
be doubled in tanks when complete
feeds are provided.

Cluteh Removal

Mouth brooding is one of the main
causes of reduced seed productivity.
Females typically spend 10 to 15 days
incubating eggs and caring for {ry.
They barely eat during this period, so
they require another five to 10 days to
recondition their ovaries.

Removal of eggs or newly hatched
fry from the mouths of female Ore-
ochromis helps them to quickly regain
lost energy and becorie aviilable for
the next spawning cycle. Collection of
eggs and yolk-sac [ty (rom a large






