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SURVIVAL AND GROW'|]H OF' MILKFISII (ChQnos ch.anos)
LARVAI' UNDER DIFITBRIIN'I'COI,OUIT VALUT'S OF OITANGE

I'aulik Ahrrritd") and'I'itiek Aslierrrti")

AI}ST'ItA(]T

An orangc pair-rted tank rn'as provorl t.o bc suitable fbr reariug milkfish lar-,'ae.

Horvever. light intensitv was suspectccl to irlfect ther suitability such lanks. The research
investigat.ecl the value of'thc orange <:olour suitable {irr nrilkl'ish lan'al rearing untler all
light int.erlsitics. 'l'he valttes of orange wcre developed bv mixitrg the colottr with white
(palenc'ss) or black (clarl<ness) at ?ir:2|i. j-r0:l-r0. and 25:75. Including l)ure orilngi:, white,
arrd lrlar:l<, there',vert' !) value.s of orirngc i.t:..+1. r:l/1. + l12. +111.0. -114. l/2. -ill4. ancl
-l as treat.rrrents.'l'lrr: trealmonts were ilrfangi:cl in a r:rtrtlotnizerl blor:l< cleisign having
bhrec rcpli<:ates clillelcntiatccl b.l light intt,nsitr'.'l'he densitv o{ thc (-'ggs wzrs 10.(X)0 per
tank filled with 500 L sea rvater. 'l'hert: wns no signifirrnnt t'fftrt (p > 0.0ir) of paleness or
darkpess ol'orange colour on survival ratc of the {ry, though there r,r'as a signi{icant (p

< 0.011) clei:rease itr strrvival ratc in the white painte<l t.arrk. 'lhe survival rat.e of'the
Iarvae in tlre tl.rnk paint,cd pale oratrge (ir mixture of'orange and white aLTlt:2lt) tended
to bc higher thzur the ones Jlrodu<;ed in tlrt: otlter tanhs.'l'ltc srtrvivztl rette ofthe fry nt

c)t'ilr)ge trrnl<s rangt'rl trortr 5() to (i{i'l,'.'['ht: lowt'st sttt'vivitl rrrtt'. i].i}1"i,. was obtairtecl in
the rvhite paintt:tl t:rrrl<. r\ll valut's ()f ()r'ilngc colrtLtt teslt'<l q't:r'er sltitnblc {irr ntilkfish
larvrrl rt:uli r.rg tanks.

KEYV.OR I)S: Ililkfish l oruae; (olou/' rto.Iues.

IN'I'ROI)UC'TION

'l'he color,rt' r-rl' thc lirt'verl rertrilr[4 t,ank is

among the donrinarlt {actors afTi:r:ting thc
survival and growth of r-nilkt'ish liln'ae. 'l'lre
htre of ther tauk-"r,all colottt' rcf'let'ts a ('eltuill
amount ol' etrcrgv wlrit:lr is suspectc'd o{'

influencing tlre abilit.v of'{'ish to idcntify' {oocl

organisnrs. I)if'fcrences in tanl<-wall (:olour

change thc <:ontrust. of'fbod itcnrs rtgaittsl tltt'
backgrouncl and su chnnge the abilitv o{'thc
larvae to {'eed. Itr turn this woulcl inflttr,ttt:t'
the survival atrcl gt'owth t'irtr: o1'the lurvitt'.

According to IJalsev el ol. (197,1), in thc
Munsell systonr, €)ver-\, crokrttr t:onsists of httc,
chrona, and value. 'l'he valtte of tt hue is itrt
increase clr a decrense o{' its llalenerss ()t'

darl<ness wlrir:h is relatcd to the neutral
('oloul such trs whitc and black. When a hue
is urixccl with whiter. the vuluc increases, atrd
in thc oplx)sitc lvhen nrixed with blacrk, thc
valLre det'rt:ttsc.

In rearing f ish larr,ue, t,he value of a hue is
ve ry important. lreczruse it aff'er:ts tlre contrast
between firocl organisrns and b:rr:kground, arrd
thcrerfrrre a{'{ccts visttill discrimination
(l,vthgoe. l!)80; Ostrowski 1989) which rnay
brirrg about tht' cler:rcilse olr f'ecding rate. A
decreasitrg I'ct'rlirrg rate wottld dect't:ase the
srrrvir,'al antl growth t'ute of't,lre larvae.
llastrrinao ( llX) I ) f'rnrnd thzil the millif ish
c-Ves ar(' lllost sct.tsitive t() wrtvclc'ugths
bt-'bweetr orrurge atrcl vcllrlrv. Ahrnacl et al.
(199-l) havt' sho"vn an orilnge tank rvith

*) 
lleselr'r'lrel of'tlrt, llt'st'irlch lnst.itrrtt'firr'(lo:rslirl ,\rlrtitcrtlltttt'. I\littos
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wavelength 590 pnr is able to support 60'){'

survival rate of milkfish larvae. which is
significantly higher th:rn the survival rate for
any other tank colours.

Improved contrast bertween food orgzrtrisnr
and backgrottnd would also be expected to
lower the cases of "silverl'-eyes" abnorrnalit.v
(Ahnrad et al., 1994). 'l'hc'silvery eves are an
indication of blindne'ss, thought to be caused
by high light intensibies (Noakes and (ioclin,
19BB). The number of'silvery-eyes cases could
be overcome by proper applir;atiou of orzrnge
tanks.

MATERIAI,S ANI) MBTHODS

Twenty sevon 1.() rnjl t'ylinrlrical t'ibreglass
tanks painted diff'erernt values of orange were
used and arrzlngcd in zr randomized block
design with ezrclr brezrtment having :]

replicates.

The values o1' orang(' were obtaincd b.y

mixing orallge (itsel{' a rnixbure o{' 2 pure
pigments, mercedez rerd and light chromo
yellow, in 50'k,/50'Zr) with neutral colottrs,
either white or black. 'I'he mixing ratios for
orange to white or black were 75:25, 110:50,

and 25:75, resulting in 6 different valucs of'
orange, natnely, +714, +112, +314 for pale and
-114. -I12. -314 fbr dark. The other vzrlucs
tested were 0 for unnrixed orange, *1 for purc
white, and -1 for pure black.

Each tank was filled with 500 L of'sezr
water (34 ppt) mixed with algae (Nartno-
chloropsis ocailata) and rotifers (Brachionus
plicatilis) as larval food. 'l'en bhousands rnilk-
fish eggs obtained from the same spawner
were put into each tzrnk. Feeds (1t/ cells
algae/ml and 5 rotifers/m[,) were givett on
the second day after the milkfish eggs
hatched. Dead food and ftreces of the larvue
were siphoned awtry c)verv 11 days and al the
same time TOVo of' the water was exchangcd.

The survival rate of larvae was countcd by
dividing the number of 21-day old larvae by
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bhe nunrber of eggs hatched. It was assumed
that the egg qttalitS, and hatching rate were
equal in all treatntents. 'lhe daily instanta-
neous growth rate of larvae was calculated
with tlre equation developed by Yamaguchi
( r e78).

R,I'SULTS AND DISSCUSSION

Suruit,al Rate

Sr-rrvival rate tended to be increased by the
addit,ion of white to orange. In the other
words, the p:rle orange tanks supported the
survival ol' nrilkf ish larvae better than the
pLlr'c orange tank. flowevcr, in the tank
paitrterl pr-rre whiLe (value +1) the survival
rtrt,e was onlv ll.ll1')6, and the larvae were
woak and did not respond to phvsical shock.
Itr r:ontrzrst, iucreasing darkness of colour did
not aflbct either survival or srowth rate
('l'ublc .l).

'l'he highest survival rate seems to be
achieved in the lank painted orange at value
*1/4, though sbatistically it was not signifi-
r:antly different (p>0.5) f'r'om the survival rate
of all but tanks painbed +1. The increase in
verluc ns a resulb of white addition beyond
75'k, is suspected to decrease the contrast
between feed organism and its background
colour. 'l'his would make it difficult for the
rnilkfish larvae to identify its food and even-
ttrally lower the preclation ability (Bagarinao,
I .c)!) I ).

Based on the per{brmance of larvae in
each value of orange (Figure 1) the tank
painted orange at values 114 to 1/2 seems to
be better than the other tanks for rearing
milkfish larvae. lloth survival rate and daily
instant:rneous growth rate decreased steadily
at values highc.r than +1/2. ln the pure white
Lnnks (value +1) nrany larvae died due to
stnrvatior-r, proven by empty stomachs and
"silvery-eyes" which is an indication of blind-
ness caused by high light intensity and mal-
nubrition (Noakes zrnd Godin, 1988).
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Table 1. Average survival and instantaneous growth rate of milkfish (Chanos
1ftanos\ ltrrvae reared in the tank painted dilTerent values of orange.

Colour Level of value Survival rate*
(%l ("/,,1

I)ure u,hiter + |

+ :ll4

+v2
+lt4

I)ure <lrange O

-l t4

-ll2
_:v4

Pure black - l

;].3 I 
l'

ft2.9l^

61.[J4tr

66.544

50.754

60.98"

i-rtJ.l-r I "

62.2011

64.92t'

* Valtrgs fbllow,t'd bv sinrilar letl,r:r arc rrrll signifi<':rntlv different (p>0.05)

'lhe highest survival rate of'nrilktish li'y in larval {'eed. the survival rate of milkfish
this experimellt (66.547o) was higher than in larvae in a black tank could only achieve
previous experiments. Giri et al. (1986) re- 42.7llt'/o (Aslianti et a|.,1993a). The milkfish
ported that the survival rate of milkfish fry fry production data (Table 2) in several differ-
in a transparent fibreglass tank was 5l.l{1"/o. etrt coloured tanks have shown that the
while Prijono et al. (1993) obtaincd l>ll.,Olt'Z, orange painted tank was more suitable fbr
survival in a bla<:k tarrl<. With live trrtif'crs as milkfish larval rearing than others.

'l'able 2. Survival rate of nrilkfish ((lharuts chanos) fry in various txrloured larval
rcaring tanks.

Colour of tank Strrvival rate (%) Sotrrce

'l'ranslrtrrant irl.lO Giri el o/. (1986)

l-ro.0fi l)rijono et al. (1993)

42.7':l Aslianti et aL. (199lla)

'tti.00 Ahntad et nl. ( l9.c)4)

6l-r.71-r Ahmad et al. (199.1)

1t3.72 Ahmad et al. (1994)

lllat:k

l]lack

lted

Orangc

Yellow
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Grousth Rate

Itrcreasing ptrlettr:ss of'oratrge tcnded to
improve the ti:v sizers both irt toLal le ngtlr ancl

body weight. The longest lrv, lll.U ttttn, which
was also the heavic+st itr vnlue + l/2 ('l'trble il).
Since there is uo signi{'icant difl'erence in
survival rate betwectt valttes, except for pure
white, the density o{'the larvae is assumed
not to affect growth. 'l'hc' contrast. between
tank wall colour bur:kground arrcl colour of'

food particles is irrterpreted as incrcasing the
ability of the larvae to identify frxrd. Oonse-
quentlv, the highcr the tbed <:ontrast, the
higher the predatiotr rate, itnd eve'ntually the
higher growth rate, Figtrr"er 2 atrd il showing
the difl'eretrt:e of growtlr ol' milkfish larvtrc
reared in the most suitable (valtre +1/2) anrl
in the rnost unsuitable tanks (valtter +1). tn
those figures, value () represernting the most
suitable colour frrr milkfish larval rearing
tank (orange) reltorted lr.v Ahtnttd el al.
( 1994 ).

According to Muttz (1971) trncl (itrblrt'ier

(1986) the fish rctitra, ther nraitt orgtrtr Lo
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detect light stimulation, is relatively complex,
ct-rnsisting of cone cell photoreception for
rrolotrr together with bipolar t:ell g2p*lia. The
e.yes ol'f ish larvae pass through very conrplex
f'unctionzrl changes during early larval growth
(Kawanrura and Ilara, 1980; Kawamura and
Shimadzr. 19f10. Ktrwamura, 1984; Fernald,
l9tll-r). Er:ological f'actors such as temperature,
f'ood availabilitr', and light in its turn also
trfT'et:t growth rate (llrett, 1979).

Milkfish fry have well developed eyes with
a duplex retina which is spatially differenti-
abed. 'Ihe highest density and thickness of
ct:lls is lor:ated ( []agarinao, 1991). Ilven
though rod intensity is generally low and
with a spectrum sensitivity peak between
.+92-522 pnr ancl lt\2-621 prm, milkfish fry
could difTerentiate colour (Kawamura and
Nishinrura, 1980). According to Durve (1986),
tl.rc fry of nrost {jsh could identify white, red,
arrd lighL gr'oeu r:okrurs. However, the ratio of
nrds to cotre (which is low in milkfish larvae,
L l-2.0) is suspccLed to prevent rnilkfish
Iurvae f'ronr iderntifying- tbod in environments
donrinatcd bv these colours.

'l'abel 3. Initial and fitral total length nnd bodv wcight of milkfish ((lhanos chanosl
larvaer rearecl under diff'erent valttcs of tank wall colour.

[,evel of'
value

'fotal lcngth (n-rm)

lnitial F.inal
(5- day olcl) (21-day oltl)

Body weight (rrg)
Initial Final

(5- day old) (2l-day olcl)

+1

+3/4

+1t2

+lt4
0

-It4
-112

.:lt4

-1

,1. ti:l

4.r3u

4.Ut{

{.89

l-r.0lr

.1.69

J-r. l I

',1.77

11.03

I 0.76

12.5t)

l:l.fl7
12.21t

12.:]ir

r 2.;]0

I ;].;ll-)

I l.!)..1

t;1.(x;

0.50

0.68

0.u3

1.12

1.0:i

0.tiO

0.91-r

0.99

1.0;l

6.40

8.14

t4.57

9.67

10.20

12.63

9.11

7.88

13.55
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-1 -314 -112 -114 0 +114 +112 +Sl4 +1

Value of orange

Figure 1. Survival rate and daily instantaneous growth rate
of milkfish larve reared under different values of
orange
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Bagarinao (1991) reporLed that the total
length of wild-caught nrilkfislr f'ry, whir:l'r

performed and looked like the 21-dav old

hatchery-bred fry, ranged betweeu 5'8 and

14.6 mm. Prijono et al. (.1993) observed the
total lengbhs of 21 days old hatchery-bred
larvae reared in transpirrent and black
painted fibreglass banl< wct'c li].'14 and 11.07

mm, respectively.

Total length and body weight which wcre
not statistically different between hatch-
ery-bred and wild fry (Table 4) strggest that
hatchery-bred milkfish fry arc'not inferior to

wild ones. Among the hatchery fry' the otres

grown in pale orange titt-rks te-'trded ttl be

bigger zrud ht:althrer.

CONCI,USIONS AND RECOMMENDA-
rIONS

Cottclusi.orts

l|-ll Jountctl Vol.III No.1. 1997

Reconunendations

1. 'l'o mtrintain high survival and growth
rates, rnilkfish larvae should be raised in
tanks painted ortrnge with the value not
cxceeding + lll4 and even better at +Il4 to
+u2.

2. 'l'o improve the performance of orange hue
fbr nrilkfish lurvae rearing, experiments
on chrorrra shotrld also be carried out.
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1.

2.

3.

The survivnl and growtlr rates of'milk{'islr
fry were not affected by itrcretrses in dark-
ness of'orarlge used firr t:olourittg the wall
of ther larval rcuring ternk.

'llhe addition of' more thatt 711'2, whiter ttr
orange (valtte tnore tlrttn +lll4) for t:olour-
ing lzrrvae rearing tanks reduces the:

survival and srowth rate of milkfish lar-
vae.

Larval rearing tanks pzrinted white arer nrtt
suitable fbr mill<fish {'rv proclttt:tion.
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Source
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Hatchery-bred
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10.48

tl.;),t
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