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Effect of Size Grading on Growth and Sex Ratio
of Parrot Fish (Oplegnathus fasciatus)
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Juveniles of parrot fish (Oplegnathus fasciatus) were graded and divided into three groups (mean initial
size): Small group (32.9£3.2 g), Large group (130.1+12.3 g) and Ungraded group (74.8+29.8 g). Growth
and sex ratio were monitored over 3 years. It was concluded that no production advantage was gained
by weight grading. There were no differences when the pooled data from the two graded groups were
compared with the ungraded group, although mean weight and survival of the large group were continuously
higher than those of other groups until the end of rearing period. The highest percentage of males was
found in the large group. These results show that males start growing faster than females long before

the size grading.
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&% (Oplegnathus fasciatusye 32 Faital J5d A3
ke 7 FElAM FE FAHT UE oGl oF =,
g Ate] £ oM 47Tl e71E AxE g1
AEEY 2o 2oz As 54 oE o] U} (Kang
et al., 1998). o]&{dt A HE& hdstr] Yt FF7] 2
T 24 A% 7] FERALNE T B Esiehe
Hhgo] BAE A 91ow (Kim et al, 2000), < AR X2
FE Foli HAE Hrlete] ALHE AEES Hole 9%
AR bl AAE vb ATk (Kim et al, 2003), Z2]v} o] {7k
2 Aikel 8 BF 7k dhve M He AR A
& Higsh= Aol7] W&ol (Sunde et al, 1998), & ¥4
BT 0] & A7 HEHo R At BiHdS
Al e AR T)Ed] el v AA FaAlE Aol

o fe] A7l w2 MY golg HolFH, 8 T3
e AR g 2 A3 AEES PPYIEE BHeE
W FAUEE o AlFoll AFE-ET (Gunnes, 1976; Baardvik
and Jobling, 1990; Popper et al., 1992; Kamstra, 1993; Lambert
and Dutil, 2001). Z7]dE o] T8 MdL AA ] AV]=
*}%. 2§ (social interaction)®] FFAQ AAE 7] A
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A28 9 4y /AE M=

sl A°lth (Gunnes, 1976:
Knights, 1987). Q5 o}Zo] 3lo]

HE A= A A=
2% JARY ¥ 2 AFES vehAT (Jobling, 1985;
1995; Saclauso, 1985). Ho] AL JA-& A3z d U
535 83 242 AMZEY (Wallace and Kolbeinshavn,
1988; Jobling and Koskela, 1996), th& 7 A Z5-€f ] HA o]
s ZollM 428 MAlE 4 Ade 440 5 gt
Y 52 AFES AFE 4 AT (Jobling and Reinsnes,
1987).
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and Talbot, 1986; Baardvik and Jobling, 1990). B] = ZZkoi| A
2E# 2 WA Aolrt deXgtE A8 1 AHs B
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E FAEE Higkrol XS edguga st
Aqtaol A Aakd FLAH] EF Xof (AF 14.9+3.0 om,
AF 79.2+44.0 95 AHEEIH oM, AFS 7|7 1998 109
2458 20019 108 199747 33o|}le} A Ee A%
DAEE 1-7m’ FRP B TAE F£2E AHESIHoH, @
gz A¥o] 120014 F83l AFsFE AP FEritt
5-50 L/min2. 2 EHFAL, Holv AL wIFALE (Jeil
Feed Co., Korea)E 1Y 1-33] U ¢ 9] ¢-& wj7pA] F£3]
FTEAYG A7 Ee 22 13.3-254C, GEL 308-
34.7psu, L8]1 DOE 6.1-8.6 mg/L M ATt

AL 19983 108l AFolE ZVd whet 3o
wiro] AAlEtgon, o] wj Agoje] HFo] 50g °]5tE

FAH AETE small group, A F 100g o]Fe] AFTFE
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group2. & W33, small groupP large groupd] ke Xo}
A group? pooled datas A& &Rt A@A|ZHA] A A
A ZF-L& small group®] 2zt 11.6+0.4 cm, 32.9+3.2 g, large
group®] ZtZt 18.2+0.5 cm; 130.1+12.3 g, ungraded group©|
Z+zZ} 14.942.0 cm, 74.8+29.8 g, 18] 3 A8 group2] pooled
data?} Z+7} 14.9+3.3 cm, 81.5:49.4 go]ATH (Fig. 1).
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Fig. 1. Weight distribution of fish at the start (A, B) and at the end (C, D) of the experiment. A and C show weight
distributions for ungraded group whereas B and D show pooled data for graded groups (small and large groups). Small

groups are represented by the solid column.
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we} F7tERew, AEF S A] ungraded groupe] AFS B
X iz 2 He Qo] A9 group?] pooled data®} F-A15HA|
YER T (Fig. 1C, D). AP Aol g AFe 4382 A5
1'do] A3 19993 10¥9] ©] 23] ungraded group©] 180.8
+£66.7 g, A group?] pooled data7} 211.6+99.8 g & e}
ME oF 31 g9 ApolE B, AFBFTE AT ungraded
group®| 432.6+149.0¢g, A™8 group] pooled data’} 4452
1754 g0 2 A Z FAISE A4S BTt (Fig 2). L83 large
group?] AFL & APTE Vs APFEANAA A
Ao FA A AF A 7|HE Bt 7 APty
AAAAFEL small group®] 0.20%, large group®| 0.14%,
ungraded group®] 0.16%, A& group2] pooled data”} 0.16%Z,
small group 2 large groupoll Al 242} H1x] 2 HAXE BY
o, A% group?] pooled data®} ungraded group®] U oIA=
AF 4o Ak Ao} vhiztA 2 22 X dYA4F
2 et 2elx A Fel S small groupd large
group®] WAEAFE Aol AFo] F7HETE F7igh vk
H, A group?] pooled data®} ungraded groupdl] Ao|M=
Zaske Aoz Jehdt (Fig 3).
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Fig. 2. Mean weights of graded and ungraded groups of parrot
fish (Oplegnathus fasciatus) over a period of 3 years. 4, Small
group; W, Large group; ®, Ungraded group; ©, The small
and large pooled.
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Fig. 3. Coefficient of variation (weight, %) plotted against
wet weight (g) for graded and ungraded groups of parrot
fish (Oplegnathus fasciatus). 4, Small group; ®, Large group;
¢, Ungraded group; ©, The small and large pooled. Lines
indicate log-regression of the data.

Table 1. Survival and sex ratio of graded and ungraded groups
of parrot fish (Oplegnathus fasciatus)

Group Survival (%) Percentage
of males
Small 83/120 (69.2) 26/ 83 (31.3)
Large 105/120 (87.5) 79/105 (75.2)
Ungraded 96/120 (80.0) 52/ 96 (54.2)

Small and large pooled 188/240 (78.3) 105/188 (55.9)
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E5 Aojo] AU|AEE B Aol A4 s 2EHA
o). Ado] AT Z7) AFe]7} w9 & ungraded groupol
RoAME AR s AE-o] A &3} wfj#-oll, ungraded
groupR.Uh= A71E AES groupoll A B £ AL 7UiE
4= 91t} (Jobling and Reinsnes, 1987; Knights, 1987). L1}
£ A7l A ungraded groupe} 432 A group (small group;
large group)2] pooled data®} HInlste] Ztojrt i) o=
FHA QAN QikHos AT e WL i)
2, 27)3080] BF Aolel 49¢ F4A171A 28 e
i}, o9} F-ASE Al Arctic charr (Salvelinus alpinus)
(Wallace and Kolbeinshavn, 1988; Baardvik and Jobling, 1990),
a4t Ao (dnguilla anguilla) (Kamstra, 1993), turbot
(Scophthalmus maximus) (Sunde et al., 1998) = Atlantic cod
(Gadus morhua) (Lambert and Dutil, 2001)) A #-2H5 n} g o
u, HbEH 3 7] X o) Adantic salmon (Salmo salar) (Gunnes,
1976), gilthead sea bream (Sparus auratus) (Popper et al., 1992),
A etm o}l (Oreochromis niloticus) (Brzeski and Doyle,
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1995) 2 A 3R] (Paralichthys olivaceus) (Dou et al., 2004)¢]
A4S P F Asol AAE v T

B]Z small group®) large groupR T} B £ YYAZES
e A& A s, o]E gt Aol A= 7] ©E FolF<Q
A7 2AZ AWE £ vk A B AoA 271408
2 ol FH 23, = Oy A ZFE Eed 3 4AF
A 2] A el wHESle], AE groupd] HA-S AT
A 23A0 79 AREL vlxg 379 /7 74
AbE o, A A SHAR] AR £FE0
U2 Tolde B vl Atk (Dill, 1983; Doyle and Talbot,
1986; Baardvik and Jobling, 1990). L8] B]s=3}A] @2 =7
9] Atlantic salmon®] A AlSE o, W A 39|
FE0) Rolygo] BaH vl Ut} (Wankowski and Thorpe,
1979). B Ao HE groupd] EEF-2 ¥ 279 O E
N} A AREER T, o] AMAN A HolHdH & 4
A 22 5o A EE AL 2 4 vk Baardvik and
Jobling (1990)°l 2J3}d, MAZE o]&} ZF-& AA9 L2 FF
2 o179 HolPAE Walsta AUA AHlEFS SAA
HF A2 G FAEE ol F S-S AUt 28
A nl53k A719) o {7l BEEE L 5F9 AT
AR a3 w o, E AP A9E group?] A7) ungraded
groupdl] W3] = A B3-S ¢ 4 Aok ek Sunde
et al. (1998)0] F23F ule} o], A AN F = 7] Z}o]7}

FAOR & £Fo FA ¢ 334 45HEE olne
Ao) opdst BAlel, 4% ASE e A e TE
A& 4 Ao
FES Holg FFE AP0y #F4E £ole © U
Q ¢lo] H 4= 121 (Jobling, 1985; Sunde et al., 1998),
olol] B d-L2| ungraded groupollA 4% A A4S iy
Al s AAw=] ekgith A A HolFH 27 )l
A dojub= ofF Je Wl MEe] 28-S 2 48 Fdoln
(Wallace and Kolbeinshavn, 1988), Jobling and Koskela (1996)
= Yolggol W FAMNE0] (Oncorhynchus mykiss) 71 A
] 4 Aol FAT HolF FREA e Aol
Hold# <] AMge] dFEAOY, o] F Hol& 73] F53}
o &2z HoldH AMdol FAHNSTE Bastio
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7Hgol ool B3d v gle=d), ol# 3 A#E Atlantic cod
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A} 50l (Dicentrarchus labrax) (Saillant et al., 2003)° tf3)
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g @& Aoy FZHHETH

rok
ko

ERES R E

ARANEC F2 B- Algd @ o] niwalA EAst
FA, AAH oz AELS WA Ve, AlEE o F
A FAWL TAL HAHA FTh 2 YEE
small groupoll A T S&-A2kx, small ¥ large group2] pooled
data= ungraded group™ Hlste 2 zlol7} §le Ao= UEL
U Z7]1dde o8 A& Apolrt ERA] dskEE &
T AUTh

B AelA Avle mZr)Adde] ol E5EHE AgF
A ZA GetA M =L A B8 large groupoll A TEE
At olgist dae E5Y ArE AEsH] Mol 310
SRR o W] GFE MAEES B, )Y B
AdA A 24 9 A el &3 A Heie LA
vl itk 2ol Eskal B A9 large groupll A FH
Hlgo] 71 £& Aae 27] 4ol At 43 Aol
3 9eo] & Yeldt) Saillant et al. (2003)2 F+HA
Fojo A g} HAS A ZY7F 2 growpoll A E7F3}
Fom, olg &l 4 B3t doluhr] Hel 7 ET o
wg) AL AAES AT B3 o] A HA 9
3% A=rt 271448 e o] A E ] i, ofg RH
2 g AAse Ao E nFsAt FF EFY 27
473 4 33 BAE WA 8] A% A AT
7} Haset

o

i

ook

r o

T

Baardvik, BM. and M. Jobling. 1990. Effect of size-sorting
on biomass gain and individual growth rates in Arctic
charr, Salvelinus alpinus L. Aquaculture, 90, 11-16.

Brzeski, V.J. and R.W. Doyle. 1995. A test of an on-farm
selection procedure for tilapia growth in Indonesia.
Aquaculture, 137, 219-230.

Davis, K.B. and N.C. Parker. 1990. Physiological stress
in striped bass: Effect of acclimation temperature.
Aquaculture, 91, 349-358.

Dill, L.M. 1983. Adaptive flexibility in the foraging
behaviour of fishes. Can. J. Fish. Aquat. Sci., 40,
398-408.

Dou, S., R. Masuda, M. Tanaka and K. Tsukamoto. 2004.
Size hierarchies affecting the social interactions and
growth of juvenile Japanese flounder, Paralichthys
olivaceus. Aquaculture, 233, 237-249.

Doyle, R.W. and A.J. Talbot. 1986. Artificial selection
on growth and correlated selection on competitive
behaviour in fish. Can. J. Fish. Aquat. Sci., 43, 1059-
1064,

Folkvord, A. and H. Otterd. 1993. Effects of initial size
distribution, day length, and feeding frequency on
growth, survival, and cannibalism in juvenile Atlantic
cod (Gadus morhua 1L.). Aquaculture, 114, 243-260.



=52 4 A e v 201

Gunnes, K. 1976. Effect of size grading young Atlantic
salmon (Salmo salar) on subsequent growth. Aquacul-
ture, 9, 381-386.

Jobling, M. 1985. Physiological and social constraints on
growth of fish with special reference to Arctic charr,
Salvelinus alpinus L. Aquaculture, 44, 83-90.

Jobling, M. 1995. Simple indices for the assessment of
the influences of social environment on growth per-
formance, exemplified by studies on Arctic charr.
Aquacult. Int., 3, 60-65.

Jobling, M. and J. Koskela. 1996. Interindividual variations
in feeding and growth in rainbow trout during res-
tricted feeding and in a subsequent period of com-
pensatory growth. J. Fish Biol., 49, 658-667.

Jobling, M. and T.G. Reinsnes. 1987. Effect of sorting
on size-frequency distributions and growth of Arctic
charr, Salvelinus alpinus L. Aquaculture, 60, 27-31.

Kamstra, A. 1993. The effect of size grading on individual
growth in eel, Anguilla anguilla, measured by in-
dividual marking. Aquaculture, 112, 67-77.

Kang, Y.J., SM. Lee, HK. Hwang and S.C. Bai. 1998.
Optimum dietary protein and lipid levels on growth
in parrot fish (Oplegnathus fasciatus). J. Aquacult.,
11, 1-10. (in Korean)

Kim, J.H., S M. Lee, J.M. Baek, J.K. Cho and D.S. Kim.
2003. Effect of dietary lipid level and herb mixture
on growth of parrot fish, Oplegnathus fasciatus. J.
Kor. Fish. Soc., 36, 113-119. (in Korean)

Kim, S.Y., I.C. Bang and S.M. Kim. 2000. Sexual matura-
tion inducement of striped knife-jaw, Oplegnathus
fasciatus by manipulating environmental condition.
Kor. J. Ichthyol., 12, 46-53. (in Korean)

Knights, B. 1987. Agonistic behaviour and growth in the
European eel, Anguilla anguilla L., in relation to
warm-water aquaculture. J. Fish Biol., 31, 265-276.

Lambert, Y. and J.D. Dutil. 2001. Food intake and growth
of adult Atlantic cod (Gadus morhua L.) reared under
different conditions of stocking density, feeding fre-
quency and size-grading. Aquaculture, 192, 233-247.

Popper, D.M., O. Golden and Y. Shezifi. 1992. Size
distribution of juvenile gilthead sea bream (Sparus
aurata), practical aspects. Israeli J. Aquacult.
Bamidgeh, 44, 147-148.

Saclauso, C.A. 1985. Interaction of growth with social
behaviour in Tilapia zilli raised in three different
temperatures. J. Fish Biol., 26, 331-337.

Saillant, E., A. Fostier, P. Haffray, B. Menu, S. Laureau,
J. Thimonier and B. Chatain. 2003. Effects of rearing
density, size grading and parental factors on sex ratios
of the sea bass (Dicentrarchus labrax L.) in intensive
aquaculture. Aquaculture, 221, 183-206.

Sunde, L.M., AK. Imsland, A. Folkvord and S.O.
Stefansson. 1998. Effects of size grading on growth
and survival of juvenile turbot at two temperatures.
Aquacult. Int., 6, 19-32,

Wallace, J.C. and A.G. Kolbeinshavn. 1988. The effect
of size grading on subsequent growth in fingerling
Arctic charr, Salvelinus alpinus (L). Aquaculture, 73,
97-100.

Wankowski, JW.J. and JL.E. Thorpe. 1979. Spatial distribu-
tion and feeding in Atlantic salmon, Salmo salar L.,
juveniles. J. Fish Biol., 14, 239-247.

Waring, C.P., RM. Stagg and M.G. Poxton. 1992. The
effects of handling on flounder (Platichthys flesus
L)) and Atlantic salmon (Salmo salar L.). J. Fish
Biol., 41, 131-144.

20043 49 169 HF
2004 6% 17¢ T



