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ABSTRACT	

In	 this	 study,	 we	 aimed	 to	 determine	 the	 External	morphology	 such	 as	 colour	 of	 the	 body,	 belly	 structure	 and	 vent	 of	
Trichogaster	fasciatus.	It	was	studied	to	understand	the	modification	of	secondary	sexual	characters	during	breeding	season	
in	compared	to	non‐	breeding	season.	Adults	of	T.	fasciatus	ranging	from	the	length	36	mm	to	85	mm	and	weight	of	7	gm	to	15	
gm	(w/w)	were	collected	in	each	month	from	the	Santi	jheel,	Mohanpur,	West	Bengal	during	a	period	of	one	year	from	March,	
2003	to	February,	2004.	Unlike	higher	vertebrates,	the	sexual	or	genital	organs	of	Trichogaster	 fasciatus	were	not	exposed	
externally.	During	non‐breeding	 season	 (August‐December	and	 January‐March),	males	develop	peacock	blue	 colour	bands,	
which	are	 obliquely	 disposed	 over	 the	 laterally	 compressed	 body.	 In	 females	 similar	 bands	 occur	 but	with	 dull	 steel	 gray	
colour.	In	non‐breeding	season	(August‐December	and	January‐March),	belly	of	fishes	were	quite	equal	in	both	the	sexes.	This	
might	be	due	 to	 the	 reason	 that	during	 this	 time,	 the	 testis	and	ovaries	were	 in	post‐spawning	and	or	preparatory	phase.			
Structure	of	vent	is	changed	by	appearance	of	genital	papilla.	In	male,	it	is	elongated	in	contrast	to	that	of	the	female.		
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1. INTRODUCTION	

Trichogaster	 fasciatus	 is	 commonly	 known	 as	 “Branded	
gourami	 or	 Striped	 gaurami”	 [1]	 and	 it	 is	 also	 locally	
called	 as	 Khalisa	 or	 Kholse	 in	 West	 Bengal.	 In	 India	
Trichogaster	fasciatus	it	was	considered	as	a	weed	fish	but	
it	 gained	 its	 popularity	 as	 an	 ornamental	 fish	 in	 the	
foreign	countries	like	USA,	Singapore,	Japan,	China	etc	[2].	
To	fulfil	the	demand	of	this	fish	in	these	foreign	countries	
and	dollar	earning	attitude	of	the	exporters	 lead	this	fish	
species	 to	 threatened	 condition	 (Vulnerable)	 in	 West	
Bengal		[3]	[4].		The	tremendous	demand	of	this	fish	in	the	
foreign	countries	is	being	fulfilled	by	capturing	them	from	
the	 natural	 resources.	 The	 dollar	 earning	 attitude	 of	 the	
exporters	and	entrepreneurs	encouraged	the	fish	folks	to	
go	 for	 indiscriminate	 exploitation	 of	 this	 fish	 without	
caring	 its	 habitat	 as	 well	 as	 sustainability	 of	 this	 fish	
population	 in	 future.	 On	 the	 other	 hand,	 due	 to	 huge	
application	 of	 insecticides	 and	 pesticides	 in	 the	
agriculture	fields	and	leaching	out	chemicals	polluted	the	
natural	 environment	 and	 destroyed	 feeding	 as	 well	 as	
breeding	ground	of	this	fish.	So,	it	became	an	issue	for	the	
researchers	 to	 think	up	about	 the	restoration	of	 this	 fish	
population	and	save	it	from	threatened	status.	Therefore,	
the	scientists	are	thinking	about	the	artificial	propagation	
of	 this	 fish	 species	 as	 a	 way	 left	 out.	 So,	 it	 became	
necessary	 to	 go	 for	 artificial	 propagation	 (breeding)	 and	
larval	 rearing	 of	 this	 fish	 in	 unnatural	 condition	 or	 in	
captive	 condition.	 Hence,	 before	 going	 for	 artificial	
breeding;	 it	 is	 necessary	 to	 have	 a	 proper	 knowledge	 of	
reproductive	 biology	 of	 Trichogaster	 fasciatus.	 With	 a	
view	 to	 this,	 the	 present	 piece	 of	work	 is	 undertaken	 to	
differentiate	 the	 sex	 by	 studding	 its	 morphological	

changes	 (colour	 patterns	 on	 body	 surface	 and	 fins,	
structure	of	belly	and	vent)	in	breeding	and	non	breeding	
seasons.		

2. MATERIALS	AND	METHODS	

Adults	 of	 Trichogaster	 fasciatus	 ranging	 from	 the	 length	
36	mm	 to	 85	mm	 and	 weight	 of	 7	 gm	 to	 15	 gm	 (w/w)	
were	 collected	 in	 each	 month	 from	 the	 Santi	 jheel,	
Mohanpur,	West	Bengal.	The	samples	were	collected	for	a	
period	of	one	year	during	March,	2003	to	February,	2004.	
In	 each	 fortnight	 sampling,	 30	 fishes	 were	 taken	 to	 the	
laboratory	in	live	condition.	The	external	morphology	and	
morphometric	 were	 studied	with	 proper	 care.	 The	male	
and	 female	 fishes	 were	 segregated	 on	 the	 basis	 of	 the	
colour	 patterns	 on	 body	 surface	 and	 fins,	 structure	 of	
belly	 and	 vent.	 Weight	 and	 length	 of	 fish	 were	 taken	
accordingly	 in	 electronic	 balance	 and	 millimeter	 scales	
with	 the	 help	 of	 needle	 compass.	 The	 colour	 was	 also	
estimated	 through	 eye.	 Trichogaster	 fasciatus	 is	 very	
much	sexually	dimorphic	both	at	the	time	of	breeding	and	
non‐breeding	season.	

Morphological	 study	 of	 specimen:	 Live	 fishes	 were	
taken	 in	 the	 dissection	 tray	 and	 observed	 thoroughly.	
Male	and	female	fishes	were	sexually	segregated	aided	by	
their	sexual	dimorphism,	 like	colour	pattern	of	 the	body,	
bulgingness	 of	 the	 abdomen	 and	 out	 growth	 at	 the	
urinogenital	 opening,	 following	 [5]	 in	 T.	 fasciatus	 and	
Anabas	testudineus.	The	 total	 length	 and	 respective	 body	
weight	of	 fishes	were	 taken	by	 centimetre	 scale	and	pan	
balance	respectively.	The	external	features,	viz.,	the	colour	
of	the	body,	fins,	fin	rays,	spines,	vent	as	well	as	structure	
of	 the	 belly	 were	 thoroughly	 observed.	 On	 the	 basis	 of	
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keen	 morphological	 observation,	 the	 male	 and	 female	
fishes	 were	 segregated.	 The	 fishes	 were	 dissected	 and	
gonads	were	 removed	 out	 to	 confirm	 the	 sex	 as	 per	 the	
note	of	external	observations.	

3. RESULTS	AND	DISCUSSIONS	

External	 morphology	 such	 as	 colour	 of	 the	 body,	 belly	
structure	 and	 vent	 of	 T.	 fasciatus	 was	 studied	 to	
understand	 the	 modification	 of	 secondary	 sexual	
characters	 during	 breeding	 season	 in	 compared	 to	 non‐	
breeding	season.	

Sexual	 dimorphism:	 Unlike	 higher	 vertebrates,	 the	
sexual	 or	 genital	 organs	 of	 fishes	 are	 not	 exposed	
externally.	 So,	 it	 is	 very	 difficult	 to	 determine	 the	 sex	 in	
fishes	by	external	observation.	The	sexual	characteristics	
of	fishes	can	be	broadly	divided	into	two	parts	i.e.	Primary	
and	 Secondary	 sexual	 characters.	 Primary	 sexual	
characters	 are	 those	 that	 are	 concerned	 with	 the	 main	
reproductive	organs	i.e.	testis	in	male	and	ovary	in	female.	
The	gonads	of	fish	which	are	present	inside	the	coelomic	
cavity	 can	 be	 seen	 just	 after	 dissection	 [6].	 They	 can	 be	
easily	distinguished	after	getting	maturity	but	it	is	difficult	
in	 immature	or	 juvenile	 fishes	[7].	As	 the	primary	sexual	
characters	 require	 dissection	 for	 their	 discernment,	 it	
makes	 the	 secondary	 sexual	 characters	 more	 useful	 for	
segregation	 of	 sex.	 Therefore,	 identification	 of	 sex	 by	
means	of	occurrence	of	secondary	sexual	characteristics	is	
more	 helpful	 for	 various	 biological	 studies	 and	
reproductive	 techniques	 in	 fishes	 [8].	 For	 this	 the	 fish	
need	 not	 to	 be	 sacrificed.	 Trichogaster	 fasciatus	 is	 very	
much	sexually	dimorphic	both	at	the	time	of	breeding	and	
non‐breeding	 season.	 But	 during	 breeding	 season	 it	 is	
very	 much	 prominent	 in	 comparison	 to	 non‐breeding	
season	 [5].	 In	 the	 present	 study	 the	male	 and	 female	 of	
Colisa	fasciatus	are	segregated	on	the	basis	of	their	colour	
patterns	on	body	surface	and	 fins,	 structure	of	belly	 and	
vent.	

i)	Colour	patterns	on	body	surface	and	 fins:	Colour	 is	
one	of	the	important	external	morphological	characters	of	
the	fish.	In	the	present	study	some	remarkable	changes	in	
colour	 were	 observed	 in	 Trichogaster	 fasciatus.	 During	
non‐breeding	 season	 (August‐December	 and	 January‐
March),	males	develop	peacock	blue	colour	bands,	which	
are	 obliquely	 disposed	 over	 the	 laterally	 compressed	
body	 (Table	1).	 	 In	 females	similar	bands	occur	but	with	
dull	steel	gray	colour.	No	red	coloured	margin	on	the	 fin	
ray	 of	 ventral	 fin	 is	 found	 both	 in	 male	 and	 female.	
Occurrence	of	colour	brightness	was	 found	prominent	 in	
the	 matured	 ones.	 During	 breeding	 season	 (April‐	 July),	
males	 exhibited	 peacock	 blue	with	 orange	 border	 but	 in	
females	 these	 remain	 dull	 yellowish	 gray	 as	 stated	 by	
earlier	 workers	 [5].	 Still	 the	 colour	 brightness	 became	
more	 prominent	 especially	 during	 peak	 breeding	 season	
(June	‐	July).		

ii)	 Structure	 of	 belly:	 Belly	 structure	 is	 an	 important	
feature	 that	 comes	 under	 sexual	 dimorphism.	 According	
to	[9][10],	the	ripe	or	near	ripe	fishes	became	somewhat	
pot	 belled	 interiorly	 because	 of	 the	 maturing	 gonads	 in	
fishes.	 In	 non‐breeding	 season	 (August‐December	 and	
January‐March),	 belly	 of	 fishes	were	 quite	 equal	 in	 both	
the	sexes	(Table	1).		This	might	be	due	to	the	reason	that	
during	 this	 time,	 the	 testis	 and	 ovaries	 were	 in	 post‐

spawning	 and	 or	 preparatory	 phase.	 So	 the	 volume	 of	
gonads	was	 less	which	 exhibited	 equal	 size	 of	 belly.	 But	
during	 breeding	 season	 (April	 ‐July),	 mature	 females	
show	 a	 prominently	 bulged	 abdomen	 in	 comparison	 to	
the	males	of	 the	species.	As	a	result,	 the	ventral	distance	
between	 the	 bases	 of	 the	 two	 pectoral	 fins	 in	 female	
measure	markedly	more	than	that	in	male	(Table	1).	With	
the	onset	of	 breeding	 season	 the	belly	 structure	of	 adult	
fishes	 (both	 male	 and	 female)	 increased	 gradually.	 But	
bulgingness	 of	 belly	 is	more	 in	 female	 than	male.	 It	was	
due	to	relatively	more	growth	of	ovary	than	testis,	which	
occupies	more	space	in	the	coelomic	cavity	in	female	than	
male.	 In	 the	 present	 study	 the	 females	 of	 Trichogaster	
fasciatus	also	show	an	enlarged	abdomen	during	breeding	
season	 and	 could	 be	 easily	 distinguished	 form	 sleek	
males.	

iii)	 Structure	 of	 vent:	 Structure	 of	 vent	 is	 changed	 by	
appearance	 of	 genital	 papilla.	 In	male,	 it	 is	 elongated	 in	
contrast	 to	 that	 of	 the	 female.	 In	 the	 present	 study	 the	
female	 of	 Trichogaster	 fasciatus	 possess	 a	 prominent	
bulged	 out	 growth	 resembling	 the	 genital	 papilla,	 which	
could	be	mechanically	raised	by	gentle	press	on	 its	sides	
with	a	soft	brush.	The	males	of	this	species	do	not	possess	
any	 such	 outgrowth	 of	 the	 vent	 (Table	 1).	 This	 finding	
agreed	 with	 the	 finding	 of	 earlier	 authors	 in	 Lamprey	
(Mookherjee	 and	 Mazumdar,	 1946)[11],	 Clarias	 [5],	
Anabas	testudineus	 (Behera	et	al.,	2009)[12].	During	non‐
breeding	 season	 (August	 to	 March),	 no	 remarkable	
change	 of	 vent	was	 noticed	 in	 both	 the	 sexes.	 However,	
with	the	onset	of	breeding	season	(April	to	July),	only	the	
female	fish	exhibited	a	well	distinct	and	red	coloured	out	
growth	 at	 the	 vent.	 According	 to	 [13]	 this	 bulged	 out	
growth	 is	 little	 horny	 excrescences	 that	 become	 evident	
just	 before	 the	 spawning	 season	 and	 disappear	 shortly	
after	spawning	season.	 It	 is	regulated	by	the	 influence	of	
hormonal	control.		
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Table	1	Diagrammatic	representation	of	the	gonadal	maturation	of	Trichogaster	fasciatus	during	breeding	and	non	
breeding	seasons.	

Months	 Phases	of	maturation Breeding	season	

March		 Rapid	Spermatogenesis	/Oogenesis Non	breeding	season	

April	 Breeding		phase

	

Breeding	season	

May	 	

Peak	breeding	season	June	

July	

August	

Spent	phase	
	

	

Non	breeding	season	

September

October	

November

December Resting	phase

January	 Preparatory	phase

February	 Slow	Spermatogenesis	/Oogenesis
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