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The blue revolutfq'

The black tiger prawn (Penaoeus monodan) is a

popular farmed species.

bluc revolution is sweeping
Australia. From the rropical

north ro the temperate south,
more aquatic species than ever before are

spending their hives ErOny to adul

in ponds on the land and in coastal
enclosures

I'he reason s agquaculture. Primary
producers are backing this burgeoning
industry, encouraged by the clean water,

large chimatic range and scientific

knowledee Australia has to offer.
Alrcady more than 60 species of fish,
shellfish and aquatic plants are being

tarmed, gencrating more than 5400

million annually. Aquaculture, one of

Ausrralia’s fastest growing primary
: |
imdustries, alrcady supphes one hith of the

total value of Auwstralia®s fisheries

producton, and it seems our hunger for

seafood just keeps growing

In the l".\t'ﬂ 'It'll'l‘l; VIEArs, .'|L]Il.\\'|[|[III'L'

production in Australia has increased by
46% in tonnage and 80% in value. The
dramatic increase in value is the resulr of a

concentration on high-value species such

as Atlanue salmon (Tasmania), Southern
Bluefin Tuna (South Australia), ovsters

{(Tasmama and NSW) and prawns (NSW,

Northern Territory and Queensland

Emerging industries include barramunds,

silver perch and abalone

But 1t’s not just Australia that is
experiencing this boom. The United Na
nons Food and Agriculture Organisaton
reported the total world aguaculture

yroduction in 1994 reached 25.5 million
}

tonnes valued ar USS39.8 bilhon: an

mcrease i tonnaee of nearly 12% on the

previous vear, It is predicted aquaculture
will meet at least 40% of the global
demand for seafood m the next 15 years
CSIRO aquaculture specialist Dy
Peter Rothlisberg says the kev ro the

ldwide will be

success of aquaculture wo
the adoption of sustamnable farming
practices. Importantly, aquaculture needs
to occur alongside other coastal uses, with
minimal environmental impacr.

There s also a need to produce
discase-free, superior animals, improved
feeds, and value-added products such as
pharmaceuncals

In all these arcas, Australian scientific

rescarch 1s p!'u\l\!:m: answers, and in
many cases generatng novel techniques
and technologies, that are giving the
nation’s

aquaculture  industry  a

l't)l\'lj'l{‘[l[l\.{' L'LI'_!.L'
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In CSIRO alone there are scven

divisions involved in aguaculture rescarch.

Much of this 1s being carned our through
the Cooperative Research Centre (CRC)
tor Aquaculture with funding from the
Fisheries Research and Development

Corporation

Controlled development

Clean and Green: these words describe

the reputation of Australia’s aquaculture
industry, and are perhaps its greatest
marker advantage. Ir is a reputanon that
Cannot E'L' .un1]1[u['|'||a|_'|,1_ Ra,l'|'||_[|_~.]11'r!_l SAVS,

Geographically we have had a head
start. Clean water and low tarm density in
relation to coastline are eritical for a high
standard of aquaculture product. Japan

produces 3000 times more aquaculiure

p:'uLiun.t for a given arca of coastline than

Bottom: Collecting prawns on a Queensland
prawn farm to monitor improved growth
rates resulting from selective breeding.
Below: Selective breeding of the prized
Kuruma prawn has led to an increase in

growth rate of 25%.

Australia. Low farm density also reduces
the potennial impact of agquaculture farms
on cach other and on the surrounding
environment

Rothlisberg savs sustainable farming
practices are essential if the current rare of
development s to continue while

maintaining environmental quality, It is a

fact  that local governments  and
aguaculturabists are acutely aware of
Uncontrolled aquaculture develop:-
ment overseas, together with unsustain
able farming practices, have resulted in

poor water quality, discase and, not

surprisingly, severe losses m production

*‘We have a completely different
sitwation. Because Australian aquaculture
s relatively new and communiry
awareness of environmental ssues is high,
the industry here is subject to close
serutiny,” Rothlisberg says.

In Australia, agquaculture farms are
licensed under strict stare laws, which
cover operatons such as water supply and
waste water and prevent uncontrolled or
extensive dey ClL-PH'U,'IH

In addinon, Austraha leads the world
in researching sustainable aquaculture
pracuces, trom farm sie-selection o
clfluent man igement and  discase
Fhis research s largely being
1 the CR( Lo
Aquaculture which mvolves CSIRO), the

Austra

1‘|l ventmwm

carried out thre e

n Institute of Marine Science,
universities, state agencies and aqua

culture farms

One of the most powertul tools being
mvestigated for use in planming aqua
culture developments is Geographic

Informanon System (GIS) technology. By

L'HIEE’IIIIIU..E data on land 1'|l'\.1||l|-:||_ \||l]"l'_
proxumity to a Water source, r\ITII.H.'I.!HIIL
range, rainfall and soil type, GIS
technology oftfers land managers a birds
eve view of the best, and worst, locations
tor aguaculiure farms on land

Ina '|1I1lll study of 35 |‘||||r1u,'|nl. ol
coastline in south-cast Queensland,

CSIRO showed thar less than 4% of the

land surveved was suitable or prawn

]

farming, and only 2% was considered

optimal. The remainder was considered
unsuitable

Maps ourtlining rhe suitability of
ditterent coastal sites for prawn larming in
northern Australia will be produced by
CSIRO in co

laboration with Queensland
government agencies, providing managers
and farmers with necessary information to

|h'||‘ make infe wrmed, lll"|1,'q.'t'|'\'q_ decisions

ibout potennal prawn farm sites. By
avoiding unsuitable sites, farmers wall be
saving a lot of money in production losses
and infrastructure expenses, Rothhsbers

L L

I'he maps will also help land managers

avond establishing aquaculture farms in
cnvironmentally sensitive arcas, or where
there is a contlict in land or coastal usage
In Tasmania, CSIRO) researchers are
monitoring salmon farms in the Huon

and channel arca in whar is the frst study



CSIRO's Mark Tonks examines juvenile prawns in

the scawater facility at the Division of Marine
Rescarch's Cleveland Laboratory.

invalving whole-catchment environmental

monttonng. The studyv, funded by the

Fisheries Rescarch and Development

LCorporation, will monitor the water
quahity around the farms and make
recommendations for management that
will  help ensure  the long-term
sustainability of salmon farming in the
I'L'E'II.I.'|

The rescarch will also pPron ide a new

1

framework tor environmental momtonng

the Australian coastal fish-larming

industry in general

hrough the CRC tor Aguaculture,
Australian researchers have also pioncered
systems for rearculating and punfving
water in prawn ponds. CSIROYs Dr Nigel
Preston 1s heading the rescarch and says
that while much attention s focused on
the quality of water leaving the ponds,
lrtle attennion is g‘.u-.|. to the L|1:|.'.|:|\ of
water entening them

Preston has shown that by not
overstocking the ponds and using a
combination of scttlement ponds, plants
and biological filters such as oysters and
mussels, the quality of water leaving the
ponds can be as good or better than the
water entening the ponds from the coast

*The farmer can literally close the
pond system to Incoming water and

recirculate the water if required, giving

Geographic Information Systems (GIS) are
being used to identify the best sites - in
terms of production and low environmental

impact = for aquaculture farms.

them control over the gquality of water
ther :,'--l:d\. Preston savs

‘Importantly, such svstems also
protect farms from events ogcurring
upstream, such as heavy rains or a
pollution madent, that could jeopardise
their entire stock owvernighe.”

I'hey also have the added benetiv of
introducing an additional income source

m the form of ovsters and mussels

Keeping disease at bay

Discase-free aquaculture is another
market advantage afforded Australia tha
SCICNTISES Are STHvVing to maintain

Just as stocking the ponds or

cnclosures too densely leads to a

reduction in water gquahity, 1t also leads w

a reduction i the growth rate of the
farmed amimals, and animal health
problems, such as disease, Preston savs

J’):-.l ase s vel ,||||l:|'.l_'[ reason o ¢nsure
that water ente FITHEY ajLnac ulure tarms 1s of
the highest quality

Freedom from discase offers berter
market access and customer acceptance
"ﬁ'l-‘::':\ '-_.:"!'.J M1 I"I<.|!.'_',.'I. 11 i\ll Li:'-l._"wl". "\i_li-
other countries, 1s

Australia,

as furunculo
]L'li.l.tl‘-\'l'\ discase-frec n
contributing to a premium in Japan,
according to an Australian Burcan ol
Agricultural and Resource Economics
report. The report wams that loss of such

starus would remove a marker advantage

Logan River
Aquaculture Selected Sites

lana
B waler
M urbanised area
M wetland
B suitable sub-optimal
M oplimal area

Existing Prawn Farms




Above right: The microalga Tetraselmis suecica is a popular
live feed for many aquaculture species. CSIRO operates a
microalgal supply service providing algal cultures for

Above: Aquaculture feeds are analysed for essential lipids
{or fats) to help industry formulate nutritious rations.

Sustainable management pracrices
may minimise the threat of discase, but
there is no room for complacency, says Dr
Eva Bernoth of CSIRO Australian Animal
Health I..tlnn'.llm'}r. I"HI'HI.EI'.IIL'I:-'. Australia
has a long-history of discase detection and

management for hvestock, a history that

has underpinned a tenfold growth in beef

exports since the 1950s,

I'he technologies developed to deal
with disease problems on the land are
now being applied to aquaculture. The
aim s to rapidly idenufy any new disease
problem and have the rools and sirategies
ready to combart the disease.

Much of rthe rescarch aimed at
achteving diseasc-free aquaculture in
Australia 1s collaborative. A recent
cxample is the CRC for Aquaculrure’s
prawn virus research, a collaboration
berween prawn farmers and the CSIRO
divisions of Tropical Agriculture and
Animal Health,

Super foods on the way

Feed for aquaculture is another area being
investigated by Australian scientists thar
benefit the

promises  to  directly

aquaculture industry. The development of

superior, locally produced and environ-
mentally friendly feeds will be ol grea
benefit to the aguaculture industry, says
Dr Kevin Williams, principal nutrition
scientist at CSTRO Marine Rescarch,
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Right: CSIRO is working with industry to produce local

industrial, research and teaching applications.

feeds superior to imported ones,

It’s a statement that makes good
cconomic sense considering that feed
accounts for abour 60% of on-farm Erow
our production costs for aquaculture. In
Australia, most of the feed used n prawn
farming s imported, but other
aquaculture industries including salmon,
trout and barramundi rely almost enrely

on domestic supphies,

Williams says only about 20 1o 30% of

the protein in aquaculture feed 1s retamed
by the animal with the remainder cither
not being eaten or being excreted. This
imefhoient use ol feed leads to wastage
and nutrient overload of the water and
the potential to impact on the wider
environment.

‘By identifving the nutrient require
ments of the animal being farmed and
matching the feeds ro those requirements,
more af the feed ends up m the animal
being farmed and less in the warer it
swims in,” he says.

Such a feed is being developed for
prawns by CSIRO and Australia’s largest
stockfeed manufacturer, Ridley Corp-
oration m a two vear rescarch and
development project.

CSIRO), in collaboranon with state
agencies and umiversities, and with the
support of the Fisheries Research and
Development Corporarion, is also
developing improved feeds for farmed
prawns and finfish, which would reduce
our rehiance on hishmeal, Fishmeal, a

major constituent of many aguaculture

teeds, is decmed an unsustainable use of

wild fisheries resources, Williams says
results are already encouraging, with
meatmeal feeds achieving excellent results
in terms of growth rare, raste and texture,
tor barramundi, silver perch and prawns.

Formulated feeds are alsa being
developed tor juvenile abalone o increase
growth rates. Their success will be known
in the next tew months.

Another area atrracting increasing
interest for enhancing the growth rates of
voung aguaculture animals is the
development of live feeds such as tiny
plants {(microalgac) which are onlv one
cell big. A six-week study by CS5IRO ar
Haobarr has shown that supplementing the
feed of juvenile Macific oysters with certain
microalgae halves production nmes.

Hobart
Blackburn says continuing research is

algal biologist Dr Sue

committed 1o Hm{'mg the best 111i|.'rc:.;ig.1:'
for the different species being farmed and
for different farm environments,

The Hobart laboratory houses the
largest collection of living microalgae in
Australia and supplies algal cultures 1o
hatcheries nationwide as well as an increa
sing market in the Asia-Pacific region.

Perhaps the moast novel form of
aquaculture feed being investigated
involves feeding microalgae to tiny marine
animals known as zooplankton and then
feeding these zooplankron to larval fish as

convenient nutrient ‘capsules”,




Creating elite performers

Selectnive breeding ZCNetie on

rncement also ofter

ee benefits to the
wquaculture industry. Farmers on the land
wave been breeding animals with
favourable characrenstcs to improve the
||L|.|:I1\ of their stock for thousands of
vears, Domestication ol aquatic species
through aquacoliure will otfer the same
stock improvement advantages, savs Dr
Steve Moore from the CSTRO Division of
Fropical Agriculrure

It took several thousand vears, and
many ecncrations, to achieve stock

in cartle. We CXPCCT Do scg

ImMprovements in .h!LI_I_L.li'.l".L
species i our tenime T Moore savs:

Ihe rescarch team headed by Moore
ind Presvon, with the support of Morcton
Rav PPrawn Farm, has successtully reared
the highly sought-afrer Kuruma prawn
tworth $150/kg in Japan) i captivity
and has achieved increases in growth rat

Mowore savs by mcreasing the growth

ns :,'!ill.l'..n,\.'_"- Can 1

ywroductnon nimes considerably, SAVING
v the aerators

Modern genctic techmiques being
|‘..".1'||.‘|'\~ d ar « '\I]{l )5 Ihvision ol
Fropical Agriculture alse will give manine
producers certamty that their broodstock
will produce young that wall grow ar the
same last rare, ensuring uniformity across

the stock, *These resrs will also allow

Supplementing the
natural diet of juvenile
oysters with Australian
microalgal strains has
more than doubled the

oysters' growth rates,

1 clecinaly necded (o

improvements m growth rate to be
multiplicd over successive generations ol
animals,” Moore savs

Ihis muluplving cticct can be seen in
Scandmavian studies on salmon. where a
1O% merease i growth rate has been
achieved per yvear lor seven vears, Similar
results are expecred for prawns i the
Australian rescarch

Ihe same techmques can be used 1o
scleet animals with Favourable character
istics other than fast growth, such as

dhscase resistance or attracove markings or

colours that appeal to certain overscas
||'.,|:'h;_i'.

Denving valuable products from
aquatie anmals and plants s another arca

where Australian science 15 addimg value
to our fledgling aquaculture indastry
Marine organisms from microalgae 1o
fishy represent both a nutritional resouree
for use i aquaculture feeds, and a unigque
storehouse ol biochemicals thatr may
medicines,  ood

beciome valuable

additives, or cosmenic ingredients to name

Bait ] i
bt a tew apphications

Ihe CSIRO Collection of Living

\ll‘!'- WERC NOUSes ¢NOrmous poten
the discovery of UM bochemicals wath
pharmacological and other properties
Blackburn savs

Ihen there are the polvunsaturated
Bty acids produced by mucroalgae, Tung
veasts and Antarcue and other marin
Bacteria that are being investigated For

their use 1n aquaculture feeds

2%

Lroct
CSIRO research pruj-t-(t;. are helping

Australia’s aquaculture industry to
compete on the burgeoning global
market. They cover aspects such as
maintaining water quality, sustainable
management, selective breeding and
genetic enhancement, disease
minimisation and the formulation of

nutritious feeds.

Keywords: Aquaculture; Fisheries;
Sustainable agriculture; Livestock
feeds; Animal health; Animal brecding

Fish are also more valuable o farmers
than just the worth of thewr meat, Marn
onls with nurrmonal gqualivies are being

extracted from farm-grown hsh and tish

byproduoces for use as human nutritional
supplements and for use 1n aquacultury
feeds

All o 1w '-u]'ll' L
m 5 ¢ pot i ¢
Australia as a \'_1-!1|1i;1_" of aquality scatood,
medicines, marine oils and the myriad of

produces just wainng to be discovered
I'hey also highlight the important rolg
science plavs in the sustanable devel

opment of a Blue chip mdustrn
I |

" : [ il . 5
Katherine Jobison is the scienee wrile

CSIRO Marine Research, Hobart






