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Freshwater Prawn Culture

A young aquaculture 
entrepreneur in  
the making

Garnering	 experience	 with	 broodstock	 rearing	
technology	of	neo	females	to	produce	all	male	
giant	freshwater	prawn	post	larvae	and	a	founder	
population	for	marker	assisted	selection.	

By	Zuridah	Merican

Nestled	 at	 the	 foothills	 of	 the	 main	 range	 of	 Peninsular	
Malaysia	 in	 the	small	village	of	Broga,	 is	GK	AQUA	Sdn	Bhd,	a	
biotechnology	company	set	to	bring	into	the	Malaysian	industry	
recent	innovations	in	the	breeding	of	the	freshwater	giant	prawn	
Macrobrachium rosenbergii.	 Its	 founder	 and	 CEO	 is	 a	 young	
entrepreneur	Giva Kuppusamy.

GK	Aqua	was	established	 in	May	2016	and	Giva’s	vision	 is	 to	
revive	Malaysia’s	freshwater	prawn	industry,	once	the	pride	of	the	
nation	where	the	first	breeding	success	was	achieved	in	the	late	
1960s	in	Penang.	The	strategy	is	first	to	build	up	the	market	share	
in	 the	post	 larvae	supply	and	 then	 to	 focus	on	developing	 the	
founder	 stocks.	With	 the	 former,	Giva	opted	 to	directly	 import	
neo	females	post	larvae	and	to	grow	them	into	broodstocks.	By	
mating	the	neo	females	with	the	local	male	broodstocks,	all	male	
post	larvae	will	be	produced	for	sale	to	local	farms.	

Concurrently,	GK	Aqua	has	already	embarked	in	marker	assisted	
selection	 using	 cutting	 edge	 molecular	 genetic	 technology	 to	
design	and	build	good	founding	stock	for	this	species	in	Malaysia.	
In	 a	 proposed	 collaboration	 with	 the	 Malaysian	 Bioeconomy	
Development	 Corporation,	 Centre	 for	 Marker	 Discovery	 and	
Validation	(CMDV)	and	AIMST	University	in	Kedah,	Malaysia,	the	
target	is	to	domesticate	the	freshwater	prawn	to	yield	fast	growing	
and	SPF	broodstocks.	 In	 July	2017,	GK	Aqua	was	awarded	 the	
BioNexus	status	which	comes	with	fiscal	incentives	and	support	
for	further	improved	growth.	BioNexus	is	a	special	status	awarded	
by	 the	 Malaysian	 Bioeconomy	 Development	 Corporation	 to	

qualified	international	and	Malaysian	biotechnology	companies.	

Dedicated to the giant prawn
Giva	 has	 a	 fascination	 for	 M. rosenbergii	 ever	 since	 he	 was	 a	
research	 assistant	 in	 University	 Malaya	 working	 on	 a	 national	
project,	“Genetic	improvement	of	the	Malaysian	giant	freshwater	
prawn”.	After	graduation,	he	gained	experience	in	breeding	and	
farming	at	SRMM	Aquaculture,	which	 is	also	a	BioNexus	status	

Giva Kuppasamy in the hatchery and nursery sections with circular 2-tonne larva and 
nursery tanks.
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company	for	the	breeding	and	farming	of	freshwater	prawns.	He	
pursued	his	passion	in	aquaculture	by	joining	Crops	for	the	Future	
as	 Research	 Programme	 Manager	 to	 manage	 the	 FishPLUS	
programme	 which	 focuses	 on	 the	 research	 on	 alternative	
aquaculture	ingredients	replacing	fish	meal	and	fish	oil.	

He	recently	completed	the	Community	Solutions	Programme,	
a	 professional	 development	 programme	 for	 global	 community	
leaders	working	on	various	environmental	issues.	His	practicum	
was	 at	 the	 University	 of	 Georgia,	 Athens	 (UGA),	 USA	 where	
he	 studies	 various	 aspects	 of	 the	 breeding	 and	 farming	 of	
the	 monosex	 giant	 prawn.	 He	 also	 worked	 on	 a	 couple	 of	
extension	 projects	 with	 the	 Marine	 Extension,	 UGA.	 To	 gain	
deeper	 knowledge	 in	 aquaculture,	Giva	 is	presently	 enrolled	 in	
the	 Master’s	 degree	 in	 Sustainable	 Aquaculture	 via	 a	 distance	

learning	programme	with	St.	Andrews	University,	Scotland.	

The culture of single-sex prawns is 
economically superior. I want to be the 
one to bring about this change.. 
– Giva Kuppasamy

Why all male post larvae
In	the	farming	of	the	cannibalistic	freshwater	prawn,	males	grow	
about	60%	faster	than	in	a	mixed	population.	Malaysian	farmers	
begin	harvesting	after	6	months	of	the	grow-out	phase.	During	
the	culture	cycle,	farmers	either	separate	the	larger	male	prawns	
for	sale	at	6	months	and	leave	the	smaller	female	prawns	to	be	
harvested	 later,	 or	 they	 carry	 out	 a	 total	 harvest.	 The	 species,	
locally	 known	 as	 udang galah,	 is	 a	 very	 popular	 live	 item	 in	
seafood	restaurants.	

“The	 demand	 is	 for	 large-sized	 prawns	 at	 10/kg	 and	 with	
low	supply,	ex-farm	prices	have	risen	to	as	high	as	MYR	90/kg	
(USD	21/kg)	for	this	size.	 In	a	mixed	culture,	this	preferred	size	
is	obtained	after	6	months	for	male	prawns	while	female	prawns	
reach	only	size	40/kg.	In	a	normal	pond	culture,	females	comprise	
75%	of	the	population,”	said	Giva.	

“The	 culture	 of	 single-sex	 prawns	 is	 economically	 superior.	 I	
want	to	be	the	one	to	bring	about	this	change.	Mono-sex	culture	
minimises	 fighting	 associated	 with	 mating	 of	 the	 prawns.	 The	
resultant	energy	gained	from	feeding	increases	the	biomass	of	the	
prawn.	Early	industry	data	from	Vietnam	and	China	indicated	that	a	
farmer	benefits	from	134%	greater	yield	per	annum	from	single-sex	
culture	compared	to	a	typical	mixed	sex	freshwater	prawn	culture.

“Imported	 broodstock	 were	 too	 costly	 for	 me	 at	 MYR	 150		
(USD	 35)/broodstock.	 Domesticated	 broodstocks	 are	 available	
from	 international	 services	 providers	 and	 our	 local	 research	
centre	 which	 has	 the	 3rd	 generation	 of	 broodstocks.	 All	 these	
do	not	match	my	goal	of	producing	all	male	post	larvae.	This	is	
what	 the	prawn	 farmers	are	demanding.	 In	an	all-male	culture,	
3-4	cycles/year,	each	of	3-4	months,	can	be	achieved	instead	of	

6	months	in	a	mixed	culture	system,”	added	Giva.

Neo-female broodstocks
GK	 Aqua	 imports	 neo	 females	 post	 larvae	 from	 hatcheries	 in	
China	and	Vietnam;	these	post	larvae	are	produced	by	using	the	
gene	silencing	technology	developed	at	the	National	Institute	of	
Biotechnology	at	Ben	Gurion	University	of	the	Negev	(BGU).	This	
technology	brings	about	a	complete	sex	reversal	of	males	of	a	
fast	growing	BGU	M. rosenbergii	line	into	functional	neo-females.	
Prawns	 are	 not	 genetically	 modified	 (GM)	 as	 no	 hormones	 or	
chemicals	 are	 used.	 As	 the	 intervention	 is	 temporal,	 it	 is	 not	
transmissible	to	the	next	generation	(Aqua	Culture	Asia	Pacific,	
2013).	
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“Due	to	chromosome	pairings	during	mating,	these	neo-female	
prawns	produce	100%	male	offspring.	We	buy	neo	females	at	the	
post	larval	stage	at	USD	5/PL	and	grow	them	into	broodstocks	
over	 a	 duration	 of	 120	 days	 in	 shallow	 tanks	 in	 a	 biosecure	
facility.	Broodstocks	are	fed	a	combination	of	broodstock	feeds	
produced	by	Zeigler	Feeds,	USA	and	fresh	squid.	Mating	of	the	
neo	females	is	natural	with	male	broodstocks	sourced	locally	and	
screened	for	diseases	to	produce	the	F1	generation.	A	40	g	neo	
female	broodstock	produces	28,000	eggs	(700	eggs/g).	By	the	
time	 these	prawns	 reach	maturation,	 feeding	and	maintenance	
costs	would	have	risen	to	MYR	40	(USD	9.34)	per	broodstock.	

	“Neo-female	broodstocks	can	be	used	over	a	two-year	period.	
However,	as	these	prawns	have	gone	through	the	gene	silencing	
technology,	I	have	to	ensure	proper	disposal	after	use	and	prevent	
escapees	into	local	water	bodies,”	said	Giva.

“My	 challenge	 is	 to	 improve	 the	 survival	 rate	 of	 these	 post	
larvae	as	I	grow	them	to	broodstock.	I	now	have	only	150	left	of	
the	 initial	300	post	 larvae	bought	 for	 the	first	 trial	culture	and	
R&D	work.	The	process	of	silencing	the	gene	is	done	at	the	post	
larval	stage	and	so	I	cannot	buy	eggs.	We	screen	all	broodstocks	
for	disease.	Today,	these	are	white	spot	syndrome	virus	(WSSV),	
infectious	hypodermal	and	hematopoietic	necrosis	virus	(IHHNV),	
M. rosenbergii	 nodavirus	 (MrNV)	 and	 extra	 small	 Vibrio.	 These	
add	to	the	cost	of	production.”	

Post larvae production
“The	hatchery	has	a	small	number	of	employees,	with	only	three	
staff	to	manage	the	42	larval	and	4	nursery	tanks	in	the	small	foot	
print	(4,000	m2)	maturation/hatchery/nursery	facility.	The	main	
challenge	is	bringing	in	the	seawater	required	for	larval	rearing.	
Every	40	days,	sea	water	is	transported	from	the	coast	at	Batang	
Berjuntai	 in	40-	tonne	tankers.	Although	Port	Dickson	 is	closer	
for	 us	 to	 transport	 seawater,	 the	 water	 has	 high	 heavy	 metal	
content,”	said	Giva.	

“Currently,	our	capacity	 is	2.5	million	of	PL	 10-15.	From	each	
mature	neo	female,	we	can	obtain	10,000	to	15,000	post	larvae	
at	a	survival	 rate	of	30%.	So	far,	we	have	managed	to	produce	
0.5	million	PL	10.	The	survival	rates	from	the	larval	to	post	larval	
stage	range	from	25	to	35%	and	I	would	like	to	increase	this	to	
40%.	We	maintain	a	stocking	density	of	20,000	post	larvae	for	
each	2-tonne	tank.	I	sell	post	larvae	(PL	10-	PL	20)	at	MYR	0.10-
0.15	 each	 (USD	 23.3-35/1000	 PL)	 to	 a	 nursery,	 which	 is	 much	
higher	than	the	current	market	price	of	MYR	0.07-0.08/PL	(USD	
16.3-18.6/1,000	PL).	Today,	with	the	high	demand	for	post	larvae,	
farmers	are	willing	to	buy	2	g	juveniles	at	MYR	0.80	-	1	each	(USD	
186-233/1,000	PL).	Average	survival	rate	is	70%	and	there	is	a	lot	
of	interest	in	nursery	phase	operations.

“To	 be	 profitable,	 I	 will	 need	 to	 improve	 the	 survival	 rate	 to	
at	 least	50%.	Other	hatcheries	 reported	40-50%	survivals	 from	
eggs	to	post	larvae	(PL	10).	I	am	using	the	best	feeds	available.	
Our	 larval	 rearing	 costs	 are	 high	 as	 we	 use	 feeds	 such	 as	 the	
Biomarine	USA	(Artemac	4	of	size	300	to	400	µ).	Here,	I	also	rear	
post	larvae	to	2-4	g	juveniles	over	45	days	to	be	sold	to	farmers.	

To	 date,	 the	 hatchery	 sold	 200,000	 juveniles	 to	 farms	 in	
Johor,	in	the	south.	Harvest	results	showed	that	all-male	prawns	
achieved	an	average	of	35	g	within	50	days.	The	size	range	was	
30	to	54	g.	Usually	farms	use	shrimp	feeds	as	dedicated	feeds	for	
the	species	are	not	available	 in	Malaysia.	Feed	conversion	ratio	
is	1.5.	Thus,	having	locally	made	sustainable	non-fish	meal	based	
diet	will	boost	the	 industry	with	 lower	production	cost,”	added	
Giva.

Targets
Passion,	 notwithstanding,	 Giva	 acknowledges	 that	 running	 a	
maturation	and	hatchery	facility	 is	not	easy.	The	learning	curve	
has	been	steep	.	There	 is	the	 issue	of	retaining	dedicated	staff,	
even	for	simple	duties	such	as	feeding.	

“My	 aim	 now	 is	 to	 develop	 standard	 operation	 practices	 so	
that	 I	 could	 bring	 in	 fresh	 graduates	 and	 get	 them	 interested	
in	the	hatchery	and	nursery	business.	At	the	scientific	level,	we	
may	need	to	use	metagenomics	to	look	at	traits	and	perhaps	try	

Freshwater Prawn Culture
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nutrition

PL is our high quality shrimp starter diet designed 
to offer advanced nutrition to shrimp hatcheries.

The 4,000 m2 facility is divided into a maturation 
room and hatchery/nursery facility. On the right, 
neo-female broodstock in the maturation room
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to	find	ways	 to	 solve	 the	 size	variation	 for	 these	all	male	post	
larvae,”	said	Giva.	

With	regards	to	the	grow-out	of	the	all-male	prawns,	GK	has	
the	 following	 targets:	 an	 initial	 group	 of	 20	 contract	 farmers	
producing	a	total	of	200	tonnes/year	in	the	first	year,	based	on	a	
production	target	of	800	kg/acre	(2	tonnes/ha).	Within	5	years,	
this	 will	 increase	 to	 100	 contract	 farmers	 and	 a	 production	 of	
1,000	tonnes	/year	based	on	yields	of	1,200	kg/acre	(3	tonnes/
ha;	Kuppasamy,	2017).
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Freshwater Prawn Culture

Uniform male adults after 6 months of culture in a contract farm.

Harvesting 2 g juveniles for 
sale to grow-out farms
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