Introduction

Seriola sp. are found in temperate and
sub-tropical waters of the Pacific and
Indian oceans, the Mediterranean, off
South Africa, Japan, and the Americas.
The Seriola sp. has great potential as an
aquaculture candidate in many countries
due to its high flesh quality and a fast
growth rate compared to other fish spe-
cies grown in aquaculture such as Gilt-
head Sea Bream and European sea bass.

In Japan, S. quinqueradiata, S. dumerili
(Amber Jack) and S. lalandi (Yellowtail
Kingfish) are cultured (mainly from wild
caught juveniles). In recent years, Amber
Jack culture become the focus of many
countries in the Mediterranean, while
Yellowtail Kingfish is currently being
reared in Australia, New Zealand, Chile,
Mexico and U.S, as well as in Europe. An-
other notable species that gain interest
in recent years is the tropical species
S. rivoliana which currently cultured in
small quantities in Mexico and Hawaii.

There are several new Seriola sp. (both
S. dumerili and S. lalandi) hatcheries un-
der construction and/or in early produc-
tion stages. However, currrently, there
are only few commercial yellowtail king-
fish (but no Amber Jack) hatcheries with
around-the-year supply of juveniles.

Broodstock

While sharing the same genus, Seriola sp.
exibit different maturation and spawning
behaviour between them. Amber Jack
may develop the gonads in captivity but,
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in general, will not spawn naturally and
require hormonal induced spawning.

Unlike Amber Jack, Yellowtail Kingfish
Seriola lalandi will spawn naturally in
tanks after conditioning under con-
trolled photoperiod and temperature.
Spawning may be triggered or inhibited
by temperature change.

In captivity under natural light and con-
stant temperature, F1 Yellowtail Kingfish
reach sexual maturity at 13 months of
age with average weight of 3.2 kg. How-
ever, optimal and full maturity with good
eggs and larvae quality/quantity will
reach after 3 years.

For optimal spawning

Species Marketvalue

Seabream Low

Sparus aurata

Seabass Low-Medium

Dicentrarchus labrax

Grouper Medium-High

Epinephalus sp.

Cobia Medium-High

Rachcentron canadum

Tunasp. High
Medium-High

Yellowtail kigfish

Seriola lalandi

Comparison of market value and culture ease

conditions, most Seri-
ola species need large

0T volume tanks (60-300
m?®) with low biomass
Low (<5 kg m?).
Unlike many other
Low Seriola species,
Yellowtail Kingfish
- adapts very well to ‘off-
el season’ culture con-
ditions. In one of the
) . largest hatcheries in
MediumHigh ¢ world, in Chile, the
egg and larvae qual-
. ity in each broodstock
Very High
ST room, regardless if it is
Medium the natural spawning

season or ‘off-season’
conditions, is similar

Comparative growth (grams) of different marine culture species

with an average fertil-
ization of 98% and 95%

Years Seabream Seabass Turbot S. lalandi

1 10000 150200  300-500  1,500-2,500 | Hatching.

2 300-500 200350  1000-1200  3,0004,000 | oachievetheseresults,
3 600-800  500-700  2000-2500 5,000-6,000 | a specific nutritional
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program was developed. A combination
of fresh diet (pilchards and mackerels)
and semi-moist diet that includes pre-
mium fish meal and oil. Nutritional ad-
ditives were developed specifically for
Seriola are added to the diet at different
levels according to their spawning pro-
gram. Herbal extracts additives, which
act as hormonal booster and modulator
are also added before and during the
spawning season to improve the gonadal
development and quality.

Eggs are collected and transfer to inde-
pendent hatching room. The eggs are
incubated in specially designed hatch-
ing tank with up-welling water current
to ensure no eggs/larvae will sink to the
bottom.

Larvae rearing

Seriola sp. larvae exhibit fast growth
rates compared to other cultured Med-
iteranean species such as Gilthead Sea
Bream. Due to this fast metabolism,
Seriola larvae have specific nutritional
requiermnets.

During the mouth-opening phase,
Seriola larvae tend to sink to the

bottom of the tank, a phenomenon which
may causes high mortality. Different me-
chanical solutions were developed and
are effective to prevent this issue. Seriola
larvae exibit cannibalism, usually during
the Artemia and weaning stages. Amber
Jack is considered to be more aggres-
sive than Yellowtail Kingfish. Frequent
size grading can be most effective to re-
duce cannibalism in Seriola.

Yellowtail Kingfish larvae are suscepti-
ble to bacterial infection transfer though
the live feed. Commercial anti-bacterial
products exist in the market found to be
effective in reducing the bacteria levels
in the live feed. An additive based on
herbal extracts aimed at reducing the
bacteria in live feeds on one hand and
boost and support the larvae immune
system, on the other hand was also test-
ed and itis now incorporated as standard
additives during the live feed phase.




Larvae system

The standard larvae rearing tanks (rang-
ing between 3m?® - 20m?®) generally used
in most of marine fish hatcheries around
the world required significant amount of
time and manpower to maintained and
clean. Using brush siphon, it takes 30-
45 minutes to vacuum 20mS. Moreover,
siphoning the tank bottom also resulting
in siphoning larvae which usually result-
ing in their mortality due to stress.

New tank design was developed with
automatic self-cleaning arm that rotate at
low speed and collect the organic matter
and debris from the bottom. When cross-
ing a gutter in the tank bottom, the waste
drops into it,leaving the brush clean.The
self-cleaning tanks significantly reduced
the accumulation of organic matter in
the tank which results in significant re-
duction in bacteria and increase larvae
survival.

Deformities

One of the biggest problems with
Yellowtail Kingfish is the level of defor-
mities that occur in hatchery-reared fish.
This problem is common to Seriola
cultured in different places including
Japan, Australia, New Zealand and
Mexico.

The deformities range from skeleton
deformities (fused vertebrates, sco-
liosis), jaw deformities (bended lower
jaw, shorter jaw), operculum (shorter or
missing) and compacted body and tail.
It is believed that the cause of the defor-
mities in hatchery-reared fish is multi-
factorial including, broodstock nutrition
(and stress), egg and larvae handling,
larvae tank conditions and nutrition.

However, in recent years, in some hatch-
eries, deformity rate was reduced to
<1% by adapting rigor rearing proto-
cols, systems development and specific
nutrition including ‘tailor-made’ addi-
tives (for example, it was demonstrated
that ‘mega’ doses of vitamin E and C
henhance stress resistance in larvae and
reduce deformities).

Larvae tank with self-cleaning arm
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Diseases

Seriola species are considered to be ro-
bust species with relatively strong stress
resistance. However, there are several
health issues that present a challenge for
culture.

The main health problems include flat-
worm (fluke) parasites (Benedenia Serio-
lae and Zeuxapta Seriolae) that inhabit
the skin and gills in Yellowtail. These
flatworms can cause reduced appetite,
slower growth, and in extreme cases can
cause death to the host by loss of os-
motic control (skin flukes) or anoxia (gill
flukes). Mild infections can be treated
with hydrogen peroxide or fresh water
in water temperatures below 25°C, and
severe infections or during periods of
warmer temperatures, can be treated
with praziquantel. These treatments in
cage culture systems present major time,
manpower costs and risks. In Australia,
several devastated fish mortalities oc-
coured after hydrogen peroxide treat-
ment (either wrong doses, treatment
time or others reasons) resulting in loss
(in some cases) of tens of thousands
tones of fish.
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Grow out systems

Seriola sp. known for their fast growth
rate achiving up to 2.5 kg within 12
months.

In sea cages, net cleaning on regular
basis is a must. An alternative option of
using brass nets that reduce parasites
occurrence was successfully tested. How-
ever, the cost benefit of these expensive
nets are still yet to be determined.

On-shore growout recirculating systems
(RAS) for marine speieces are, still, not
considered to be cost effective, com-
pared with standard sea cages, mainly,
due to the high capital cost.

However, the susceptibility of Seriola sp.
to parasites and the continuous treatment
the fish are needed in sea cages, as well
as the risks involve with it, might tip the
scale towards RAS systems. In Chile, very
high biomass of 80kg/m3 and above was
achieved with yellowtail kingfish grown
up to 2 kg avarage weight. Currently,
several RAS systems for Yellowtail King-
fish are under development in Europe.
RAS systems can completely prevent any
parasites infection and other diseases
and may present a viable commercial
option for rearing Seriola sp. H
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