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Fig. 1 The location of juvenile yellowfin tuna angled
in the waters of Xiaoliugiu and Green Island.
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Table 1 Average fork length, body weight and condition factor of juvenile yellowfin tuna angled in the waters of

Xiaoliugiu and Green Island

. Number Average Average weight t-test
Catch location of fish FL (cm) (® pvalue Average K K range
Xiaoliugiu 169 439+ 8.2 1,566 = 1,207 1.64 +£0.129 1.43-2.13
<0.001
Green Island 399 79.8 +18.8 10,266 + 5,923 1.73 £0.167 0.57 -2.14

FL: snout to fork; K: condition factor
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HEbkFER (SGR, Specific Growth Rate) %
Ricker (1979) Ei Moyle and Cech (1996) » DL R =R
Z

SGR = 100 x (log,W; —log W) + (t—t))......(2)

Horr - W B t fyfGEE (g) BAHEL (d)’lﬁbE
W] o f Ry e B BRI -

WER (WG, Weight Gain) » DU FE0FER ¢

WG =Wi—Wie oo, (3)
Horfs Wi~ W, 2351 Ry e f1 B it B B pRe 1y
HEE (g) °
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Fig. 2 The frequency distribution of the fork length (FL)
of juvenile yellowfin tuna angled in the waters of
Xiaoliugiu.
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Fig. 3 The frequency distribution of the body weight
(BW) of juvenile yellowfin tuna angled in the waters of
Xiaoliugiu.
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Fig. 4 The frequency distribution of the fork length (FL)
of juvenile yellowfin tuna angled in the waters of Green
Island.
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Fig. 5 The frequency distribution of the body weight
(BW) of juvenile yellowfin tuna angled in the waters of
Green Island.
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0.01% - BRI s gL LS (Table 1)
MR - A FE R B B R S B A I AR AE 1.70
~2.01 2] SEEIAERRE Ry 1.82 £ 0.13% » BURE
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Table 2 The performance of yellowfin tuna in a short-term cage culture

Initial Final

Fish
No. FL BW K Rearing period FL BW K SGR WG FE

(cm) (g) (days) (cm) (g) (%/Day) (g) (%)
Al 52.0 2,200 1.56 106 59.5 3,926 1.86 0.55 1,726 10.37
A2 45.0 1,448 1.59 108 52.0 2,828 2.01 0.62 1,380 8.14
A3 52.5 2,410 1.67 106 60.5 3,785 1.71 0.43 1,375 8.26
A4 46.0 1,555 1.60 85 52.5 2,618 1.81 0.61 1,063 9.97
A5 49.0 1,914 1.63 90 57.5 3,230 1.70 0.58 1,316 9.31

BW: body weight; FL: fork length; K: condition factor
SGR: specific growth rate

WG: body weight gain

FE = (Weight gain /Feed conversion) x 100

HREIEAETTAELERELE K540 Table 4
N DB ¢ bE A5 SR AT SR AR ER 73 7 2R
B BB T R B R B I B B R B B
F2% (p > 0.05) - HELEMEANER T » Ko
(moisture) ~ f5E (fat) BdJx4y (ash) HIJHEHREZE 2=
% (p<0.05) A% IR REIHE R G

A R AR B g - 31528 A1 TR RIS
RESEmMBOIVETA: C2 f - T RIE R AER
DAL > FLE 106 REJH - WARIIEERH 0.24%
B 1.04% > BEARRERH 0.20% 62 3.59% -
A FR I B AR R E S B LR 106 K
o nHg 4 f5E 1815 -
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Table 3 Comparison of various length-weight relationship equations of caught juvenile yellowfin tuna

BW =0.0117FL>%7¢

Actual value AT
From Xiaoliugiu

BW =0.0138FL*%"
From Green Island

BW =0.021527FL2976
Caveriviere et al. (1976)

BW =0.01387FL>0%
Wild (1976)

Fish

no- FL BW Predictive Difference Predictive Difference Predictive Difference Predictive Difference
(cm) (g value (g) (g) value (g) (g) value (g) (g) value (g) (g)

C1 56.0 2,816 2,923 107 2,977 161 3,432 616 3,443 627

C2 51.0 2,136 2,190 54 2,238 102 2,598 462 2,580 444

C3 45.0 1,412 1,488 76 1,528 116 1,790 378 1,753 341

FL: fork length
BW: body weigh

Table 4  Meat analysis of yellowfin tuna caught in the wild and a short-term cage culture
Upper part of back meat (%) Upper part of abdomen meat (%)
Body part
Wild fish Aquaculture t-test Wild fish Aquaculture t-test
(n=3) fish (n=5) p value (n=3) fish (n=5) p value
Moisture (%) 73.65 +0.74 71.86 +1.27 0.07 73.77 +0.44 70.30 = 2.17 <0.05
Crude protein (%) 25.06 £ 0.39 24.48 = 1.00 0.38 24.31 £ 0.68 23.17 £ 0.89 0.11
Fat (%) 0.20 £ 0.04 1.28 £0.79 0.06 0.22 +0.03 3.77 £2.23 <0.05
Ash (%) 1.84+0.14 1.88 +0.24 0.81 1.61 +0.09 2.22+£0.37 <0.05
3 E BW =2.1527 x 10°FL>"° ... 7
GA Al ™

fEAH R FIH g N LR as s ey £ 22
WIEY) - FIHE FL 9% 50 em 249/ MUFECR -
DU/MUEEERE FL 50 em B - ARIEAIFERGZ
HERHGH ARG R - /NBUERELR S T s P § 18
HigE R 2.1 kg o [h¥f Nakamura and Uchiyame
(1966) FAFRASEREIRERIHER Ry 2.3 kg LUK Wild
(1986) B AEIESIIERIHEEEL Caveriviere et
al. (1976) JRRVEFRIIHER Ry 2.4 kg » FEA[A I,
WS =S BUREIEAALE AN R /K S ~ IBREREE
BRHEVIGRE T - B E R H R E R -

Gascuel et al. (1992) RIGAPEERBEREITER
Rty -

FL = 37.8+8.93t+(137.0—8.93t) [1 — exp

(-0.8080) )™ ..o (6)

FL: BYE (em) - t: F

Caveriviere et al. (1976)3R15 AP ERG S
FAHEBAR Ry

BW : §fifadE & (kg) ~ FL: EX &R (em)

& Bt ==X WIS 1 AEERFOR 48 em (2.2 kg) -
2 R 78 em (9.3 kg) ~ 3 FEERAR 120 cm
(32.8 kg) - T4f Suetal. (2003) 53t » PEASEEENE
I e e AT SRR B R R > L von Bertalanffy =2
B K (BURARED = 0392 yr' 0 L, (MiERAER) =
175.0 cm > to (RS R B ZRIUBRERAFHS) = 0.00306yr ;
HATorEEHT 6 MEFEERE - B ERIEIgRE RS,
L,=56.16cm~L,=95.00cm ~ L;=120.95 cm -

M Wild (1986) AR ASEFEFTHEN 2 55 iE
fERG AR REAGRE

BW =1.387 x 10 FL>® ...

BW : gfifadE & (kg) ~ FL: EX &R (em)

1S 1 R N Ry 49 om~ 2 TR 89
cm ~ 3 AEERFRCRy 127 om o BRI —IRHE AT
FIER SR RAG R - /NSRBI IE &
DU 1 Ffefachs - Mk EIREEV BRI, 2 4
BRFERE o BRI RN - WRER FTER IRV IfE

. (8)
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T FLMAN Rl Al ) 1 S B i e R e EE A
B > DAESE (4) ~ (5) ~ (7) ~ (8) 5 4 A RHEgH
BAGRIUENR 2012 42 2 H 7 HA/NBRERTEEEIE 3
B A S TG - S R S R B B
TR A YRR RAA Bt 4 A
fi RN Table 3 Fir » iR AJHHEEA T - DL @) 3
/NERERF B IEHE R B RERE - 72 FUEAUEfE 100 g
DI - 1 (5) kB2 RER L » IEER
B HEEIRE ST TR S M52 i B AR =X FE T
FREAZREE 300 g DLE - BIEiEie R EE
AN EREEFT AL B PR BB 0 - FA/NERER
I < F B S R R AS ERA LR - DA
/NERERFIT B IEHE SR < B PRI THIIRE DU - i
T TR BRI - S AR I T IR A
HSSE IR R -

TRAFEHERI SIS 726y 72.8%  HEHIEr i
HEDE L Ry T2 5UA] - ANBHSERT FHAEME ELAR 12 m 5
/NP HAEE TR AE ) EHAR 30 mo o [ARSE HARE
2 T SR AR A - AR AR R B A
e 22 K B AR MG DL ak fa R R BE 2R T
(Kumai, 1997; Miyashita et al., 2001) - Masuma et al.
(2011) ZEFING/E AR RAEE K | kg/ m> 7]
PWAIELCR - B w AR EIR AR - A
Fa RS TR R BRI RE - DI IITETE=R (Ishibashi et
al., 2009) -

TERCERRTTH - A R G 5
SCRRFR A+ A 25 1Y) P B e 5 R Y 2 F B
AR BEAHIFSE  Ticina et al. (2007) LISEES
SR 6.4 kg YEMERR 511 RIVEIEAREMET - i
FoE Vg 28.3 kg SPIgH EERRFy 0.291 -
Carter et al. (1998) DISEIgRER 25.62 + 6.38 kg Y
P T RRAERS 133 RIVEIE - HILEERESER 021 +
0.082 - Aguado-Giménez and Garcia-Garcia (2005)
QU ARAIE /MY (P 32 kg) BAAY (P 219
kg) ZBEARESR - HIGRERS Ry 029 B
0.06 » DI/MUfaRE SGR 5 - HARIERAH B
WFgeeEr (1999) 1996 ~ 1998 fEEITRF SN/ MY

TREGET 42 HEAURIIER AR - HEBERERESRE 0.1
~ 3.3 2 - fiE HEEGE 200 KL EH RS
fE0.2 ~ 0.4 28 - ¥ 100 KDL EH LR ER R
0.2 ~ 1.0 (2] » FHEL B SRR - H ELpeRRiy 22
SUHAZROK » AR eEfEifshfius SGR HIFE 0.43
~0.62 » HFARERSRE = A3y - R EIRAR
R ORI S EE KRR AH AR > 407k
I~ VA A B OUIR - DR R
LI ffE (Moyle and Cech, 1996) - [KIAHS2
FEHARET R 1~ 6 HH BN TR AT
T8I > HLUR X S0em » #5H 2.1kg wfiEfFL)
AR R - B | FRETETRE R
AJ3E 78 cm > #5EH 7.1 kg o BABREAGR (2005) EEE
1 AEREE A 8 ~ 10 kg AUFSFRARLL -

A S 2 JE R B L B 75 A Y BB EGR » Tudeela
(2002) fliERERHIHLAITRECR 20 ¢ 1 (BPRISER =
5%) > Aguado-Giménez and Garcia-Garcia (2005)H]|
SIS /NEEE AT 2 SRR B 153
(FRECE = 6.54%) Bl 248 (FRIHCE -
4.03%) » /AU EERREEER{E » Mourente et al.
(2002) HURAIE ARG ATRECR 40 1 (BRAK
R =2.50%) - fi/NUSIEREMER 10 0 1 (ERSEER
=10%) ° [LIAS (2012) FEam ek - AN R
fEERTHATHR A REGKT 14 EPRIER = 7.14%) - B
SPYEHHEEEA AR - (HEH AR 12 1
Shfa g AR B IE - 1T il i A1 S e H g i
B REIEEEDR AR S IEER - ATF7EEE
SERRTIIERE o DU — i E H A — R — Ry
FEE  SPEEPRISCR Ry 8.81 £ 0.01% - Bl FRAHERIH
FHER » CRURLEE - ASREUR - DUEE AR
Y E\ H f S R P A MR RO e F
WOREEFRRIEEEL - R HAIIT1E - A A E R
EHEE — R B RIZ B SREUCE GRS - 111%
e TE S - (M RIARAER - RRrEIREr
U vk A2 35 B AfE B s e TR T 7 B S R B R
(Graham and Dickson, 2001; Mourente et al.,
2002) > DL ER 5% MUFEARE EIEHL K E
(Korsmeyer and Dewars, 2001) °

HEHh gEPRH i B B AR ~ IR RS R KR
FRRIEAR R - A] R EE falR I 2 B 2
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B i IR R B AR B o BRI B AR 4D
fo AR e HER R - SR - B
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The Size Composition of Yellowfin Tuna (Thunnus albacares)
Caught from the Coastal Waters of Southern Taiwan and Its Growth
Performance of Short-term Cage Culture

Ching-Min Yang*, Jinn-Shing Weng, Chi-Chang Lai, Jian-Zhi Huang and Long-Jing Wu

Coastal and Offshore Resource Research Center, Fisheries Research Institute

ABSTRACT

The waters surrounding Taiwan have a plenty of juvenile yellowfin tuna. The use of those fish as seeds for
marine cage culture has drawn a great attention in Taiwan in recent years. Studies on size composition, condition
factor and length-weight relationship of the fish caught from the coastal waters of Southern Taiwan were
conducted. A short-term cage farming experiment, in order to explore sustainable tuna farming model, was
carried out. Mean fork length and body weight and condition factor of fish caught from Xiaoliuque were 43.9 +
82 cm, 1.5 £ 1.2 kg and 1.64 £+ 0.13, respectively. On the other hand, mean fork length, body weight and
condition factor of fish caught from Green Island were 79.8 + 18.8 ¢cm, 10.3 £ 59 kg and 1.73 £+ 0.17,
respectively. The specific growth rate (SGR) of a short-term cage cultured juveniles (about 100 days) was
between 0.43 and 0.62%, the body weight gain (WG) was between 1 and 1.7 kg, and the average increase in the
feed efficiency (FE) was 8.18%. The fork length increased 0.71 mm daily, the individual weight increased 0.49
kg per month, and the lipid content increased 4-18 times. The results showed that juvenile yellowfin tuna caught
in the wild could increase in fatness and lipid content and its value after a short-term period of cage culture. The
findings of this study could be helpful for the management of juvenile tuna resources and provide basic data for

the tuna farming industry.
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