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PY$5 il (Eleutheronema tetradactylum) £ 55855 iR
- I hi AR ~ R R HOK B B L Z Bt

ERYTRE" « SRachi « gk T - s - BRI - TR
=2 SNz RN EYIS ST L e RN

[T

TG FOE R /K FE B AR T B SR - (R EE A T R R K E ML
s B TR - PUHE R (Eleutheronematetradactylum) 5218 B SRR Mg /K B AE IR - SR -
B A S ASER T IE B iR E - R/ T VUfE S i A S S E R AL R B R O AT
T (DECHEGHHHVERETEE . QR F%EE AR ERI NS AR KB LIEIE - AR
TR AR[EBSHEI (S =16.86 = 1.39 ~ M = 21.37 + 3.07 iz L = 36.50 + 4.03 mm) FFaF IR 24
hr o #8780 M K L IFRETETREE SN S Dbt M #88 S T REZEE (1,000 ~ 2,000 5
3,000 B/5S » 5K E 6.25 L) EE > RIESER 5 hr > $EERETREL 1000 B/ASH9H RIE s iE 7R
(99.53 + 0.20%) ° IHERLE /K pH ~ NHa-N F NO2™-N » ZHEIRAY pH a8 s g
TR - FHECHE > NH3-N K NO>™-N RIIFEZ R M A& » 3,000 /4SRRI E sy S

R HARG - SR A ARIZERER - EES HERIEIFE S SrR e £ 20 mm > WL
1,000 F2/48R 73 B e TR el - ELIRFFEI DA S he Bo'H -

RESRET - [NISFREN « EREN - RIFEEE « BRBE

T

Hij

TR /KA R AR S B R - SE
TR TP R RS B R FTRE - B4 - 1
AL LIRS 038508, (Piper et al., 1982; Harmon,
2009; Koolhaas et al., 2011) - J& faElg o] 7 B EEH R
HRAIBRBCRE - BIPARME T 2 —(E%E 22k
&5 HEFEEE —E IR RIER, - B CRH
PSSR AR BRI - NERTES MR HE SR, - Hr
AT H T RAM/KEE (Berka, 1986; FF4F,
1995; Hseu et al., 2000; Sampaio €t al., 2016; 5EZE,
2021) = 1% FEERE - X3 R iani o wl ~ i ~ 25
7~ e i h DUSGHE RS (Pakhiraetal.,
2015; Refaey and Li, 2018) » {fij il Ea@EiEng Ak
PR e A G —E R EESE - THEE
1« IR R KBTS (Harmon, 2009;

“@EEE / EEMTCRE=RESE 4 5% ; TEL: (06)
788-0461 & 219; FAX: (06) 788-1597; E-mail:
pschiu@mail.tfrin.gov.tw

Santurtun et al., 2018; Lima et al., 2020) » Kt > BT
WREAR F B ACRR IR I P R TR A R TR
DRI RIAGE R L H Y (FFSF, 1995; Hseu et al.,
2000; 3ESE 2021) -

V945 B fili  (Eleutheronema tetradactylum) &
e R it B (Polynemidae) ~ VY §5 & fll &
(Eleutheronema) [YFARE » Ry 528 B SRS MR /K
IV - HRHBRESCAMHE 2 UL
BEETEA Y (Pember etal., 2005; Nesarul et al.,
2014; &5, 2017; Cheng et al., 2017) &EHEAE
EE (&S, 2017, BRSE, 2022) - 45 BAEH BoE T
SECHHAT (2020) BHAPAMUMESS (152+29 g
9.7 £ 0.6 cm) 7EFHBRMEH R 3 R e T T
WSE - 2RI - AR/ N P SRS E R b T AR R
Z o KA DB — R TERET -

Va5 R fisa ae T A e e AL - 25
ST G R B - Bl - ST - HfAaE
AEAUECR ~ SECRils  FrLASEE 28 el 6 43
(18- 19 mm) %873 (24 - 25 mm) FA5HyfH
1T 2R TR HMSEERAIE 73R - AR » I
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FUERARGEEREE - ZPRRIEREREA
BHVEEETIE - Sampaio et al. (2016) F8%y - ffH
yRe T EEER R D B S AR - K A R A
s BRI~ RrhoKE FGEEIR R (Harmon,
2009; Crosby etal., 2014) - [b4h » B 7 A ERKE
A » TR B A E R SR - BRI A
& o SR - EE S E s A AT RER R A -
MR - R R K (Carneiro
and Urbinati, 2002; Urbinati et al., 2004) - (Kl » T
FOBRARA LSS HE I A R ~ BORRREE MR EA ~ I
IS fa 62 B0 R AR TG AF SR R b B ER
(Carneiro and Urbinati, 2002; Sampaio €t al., 2016) -

SREGH AR /K E By MLt E R T B A
FIBASEINIEE - AFEVAS (DO) ~ pH ~ I ~ BRI K
BABYEZYMEE L EAENTEFR
(Belema et al., 2017; Metar et al., 2018; Espinoza-
Ramos etal., 2022) - Hrr » [ERFFHITEAI/KER T2
pH K& %8 - {EEEE R rEIK pH @R
IRRAR - 35 Bl f S A A A R R AR A A
{LiRERE (Watson etal.,2010) - [E4h - AV
UM SR R SRR (Watson e al., 2010;
Barbieri and Bondioli, 2015) - Lim et al. (2003)Z% ks
B REYIR RS e SRR  SEERIRF R -
SR BRVYE S S A e AR TP E @ ARy pH e
BRBYEMUEM AR ARG -

ot bRt Ry R g B A V7 DU R M SR
RSB AR L R  AIFSERARET (DESE G
R § () [A) 2 R SRS E I A TG
TR fokKEgMb » DAl BRI RUEEH

XEELEYIRER

— ~ HEREY)

At EnERHYREREIEZES
eI TR B B R (R2ERRSR 110-IACUC-
02) - HLEAE FHSERIAEY) -

=~ BRI E R SO IR T
P (Hh—)

H Bk H R RS B 2R I H
TR MBS B HIRB IS (2022)- 1T =4t

RE wIE PR =TI T E R - 4
BIE 6 437 (16.86 £ 1.39 mm > S B&IHI) « 7 43¢
(21.37+3.07mm> M §#8580) K~} 2 # (36.50+4.03
mm - L §84) - REERIA AT 1% - RIEIaa
3RS EEBAEHE 3 mX4 mX4 m) NEE -
fEFEHEE 22 1,000 2 > 254 20 F2/m’ > FR#EHE DL
A9 (3#H X3 EHE) 9 [HFEHEEELE— 3,000
WE 7K - i 3 RS HEENIRETE ) - B
Bani 24 hr 255 > EEEBALARE DA HETE 3 /08
TEREIFERE A ET 300 BAE I ES—
FHIAVER RSTHIAERE A BHAGERSE - NAE 24 hr 28152
AEIREI A REAR » Ah -

it 24 hr 3E1ER (%) = CRIERFE R +
FIRG R BER) X 100

=~ BRI A AR R e T
KpoKEE (EE)

RIBER SR RER R - AR
R EI T AT - FEICERET AR B E I S
SEERTRIKERME - BB 71EZ2 8 Hong e al.
(2019) SEAEMEE - EEER T %R 24 hr
#HDL 25 L BB fa iR BEAERZFR/K 6.25 1 (33
psu) > FELSEABIHUA 1,000~ 2,000 K%z 3,000 s
TR PR R AT DU R i B AR T (AR B
K REFE L =31 1> 228 Estudillo and Duray (2003)-
Tt = E A - RS - B A LA
PRRAVEEE= R BRREEHER 24 - 25°C - B/ NRF
FHEFEEEI—K - T 5 hr PURREEEE - R
RS IR LG T RS R A=

il 5 hr RIGFER (%)= CGEERE TR
R SEER TR TR A B X 100

KB 53 HTER 43 » 25 Estudillo and Duray (2003)
(Y53 » R A LR R R (AR R DATRE
XL 2HUKEHIER (XT-131M, JAQUA, Taiwan)
E TR KR ~ BERE R pH © £REE 500 mL 1Y
Wrpk o DIt BRI 2 EUKE R (HIS3300, Hanna
Instruments, USA) 4347 NH3-N Jz NO»™-N JEJF -

Vg ~ et s b

FTE BB DP9 + FEHEZE (mean + SD)
o DIBA T3 54T (one-way ANOVA) K
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Tukey’s honestly significant difference test [LiEAN[E]
R REUEERE R N REETER KK
B2 I 2= LA M - DL paired sample t-test
telCER AR/ E 2B REEN - GRAKE
22 Y B R BE 3 P R CR DA B AR S BR (simple
regression) ¢ FZEARFHREA (Pearson correlation) 3t
175347 © BIEIHT L HE/KIE a=0.05 - HfETHEE
#R e By GraphPad Prism 9.0.0 (GraphPad Software) °

Mo R

— « R S (R R L

AR (S~ M J L) RUfaEie - 168
24 hr TETERS3 1y 69.00 +2.64%~98.33 + 1.47%
J2 99.62+0.64% - FHr#EEl M K L lUF IS 7R
HEE E AL S U (p<0.05) - [deZY Mz L
NG FRRA R 2R (Fig. 1) -
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Fig. 1 The survival of Eleutheronema tetradactylum
juveniles of different sizes at 24 hr after handling. S =
small (16.86 = 1.39 mm); M = medium (21.37 + 3.07
mm); L = large (36.50 + 4.03 mm). The different letter
above the bar indicates significant difference (p < 0.05,
df = 8).

T AV S R ) AR S TE R
KB b

DAL bt M 8RR Nz i T AN R Y
R gt CUSETE i 5 hr 2 %% 0 1,000 B/28A9HH AT B
FEHIETER (99.53 £0.20%) » B (p<0.05) /&
JREARTRE - 170 2,000 EARAHHAREFER (48.18+
7.85%) WHEEE (p < 0.05) =L 3,000 /AR
A (6.99 = 1.18%) (Fig. 2) < s#Hi@H(T - FEANFIRH A -
1,000 & ~ 2,000 B 3,000 FB/ASHIAKIEL B
24.57 £0.25°C ~ 24.47 £ 0.20°C Jz 24.6 £ 0.15°C »
EE T35 By 33.23 £ 0.15 psu ~ 33.20 £ 0.10 psu k¢
33.00 = 0.10 psu - % fH 2 [ B 8 i % 19 1R S
(24.13 - 24.67°C) K:BEE (33.17 - 33.30 psu)
WHEEER -

100 =

Survival (%)

1000 3000

2000
Transport density (fish/bag)

Fig. 2 The survival of Eleutheronema tetradactylum
juveniles at different packing-densities and 5 hr after
simulated transportation. The different letter above the
bar indicates significant difference (p < 0.05, df = 8).

/KBS0 3T - 3E# T 1,000 & ~ 2,000 R
3,000 E/454H:2 pH 43311k 8.06 + 0.01 ~ 8.03 +0.03
J%2 8.05 + 0.04 > #&5#8 5 hr 5#fi % 0 &40 pH {EHS
Bk 6.58+0.06 ~ 6.48+0.03 K 6.36+0.02 » itk
(9 pH BEEEFEK (p<0.05) » H 3,000 F/48f4 pH 58
Z (p < 0.05) K 1,000 E R 2,000 F/ASHIHHA
(Fig. 3A) ° 3EIHT 1,000 & ~ 2,000 R 3,000 /48
HHH NH3-N SRRy 0 » 35 5 hr $253 715y 0.09 +
0.00 mg/L ~ 0.25 + 0.02 mg/L K% 0.36 + 0.04 mg/L >
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Fig. 3 Variations of pH, NH3-N, and NO,™-N during the simulated transport experiment under different packing-

density conditions. BT = before transportation; AT = after transportation. The asterisks represent significant differences

(p < 0.05, paired sample t-test) after transportation compared to before transportation. The different letter above the

bar indicates significant difference (p < 0.05, df = 8).

FRHAEE R Y NH-N JREIEHE TS (p <
0.05) » LA 3,000 /4319 NH3-N 2 im » HX
& 2,000 /4% MIHIFEEE (p < 0.05) &t 1,000
F/A8A%HA (Fig. 3B) - iR 1,000 & ~ 2,000 &
23,000 /A4 HHNO,™-N JEEE 4RIk 0.013 £ 0.006
mg/L ~ 0.012+0.002 mg/L }z 0.011 +0.002 mg/L »
S 2,000 BB 3,000 FB/4SHT NO,-N JE s Bl
RIS AR (p<0.05) Fh& © 1,000 B ~
2,000 & J% 3,000 FE/ARAEE R HT NO-N JRE 53
Ak 0.029 = 0.005 mg/L ~ 0.071 £ 0.014 mg/L J%
0.107 + 0.007 mg/L » 3,000 BB/4S85H (p<0.05) =
JAHAREA - IR AR (p<0.05) #ky 1,000 /42
(Fig. 3C) -
## pH ~ NH3-N Jz NO,™-N JR Bl e g D
i LA Sl i b R B AR A BRAET T 40T~ IR B
FIEEEEEL pH A3 720 Y=-0.00011X+
6.698 » R2=0.860 » tHRI{REL r=-0.927 » 2SI
(p<0.05) EAHR - AFEEFEEBS - Eiakk
HhpH K (Fig. 4A) - RSEEATEL NH3-N JREEHY
SRS R Y=0.000137X—0.036 » R2=0.950 »
HHRATRES r=0.974 - 2B (p < 0.05) EAHR -
RFUEEE R SHiRe /K NH-N JRE s
(Fig. 4B) - FAE2EHL NO,-N JREHE 2=
B Y=0.000039X—0.008 > R2=0.937 > fHEI(REL r
=0.968 - RIEEE (p<0.05) EAHER - AEREEEE
JE ey sEia R Kk Hh NO,-N R EE il (Fig. 4C)-

Y = -0.00011X+6.698
. R2= 0.860
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Fig. 4 Simple regression and Pearson correlation
analysis between transport packing density and water
quality. A: pH; B: NH3-N; C: NO,™-N. Dashed lines
represent the 95% confidence intervals.
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SRFITREIRN » e i T A A Y B
(Acerete et al., 2004; Barcellos et al., 2006) » &EX
JEIRE R R A B P SR A s R & e
(Urbinati et al., 2003) « 855 (2020) ReBPU$E E fi;
RHUfaE (15229 g 9.7 0.6 cm) etk
IR R ESHIM A BER? (plasma cortisol) JREE
FHUBR SR - (HI A HR R A ERTEER -
A TS KR AT AN [ S Y DY 45 1 /N Y fa
(16 - 36 mm) fE¥FHRANEFIEE - MR T
ITIR 20 - 40 mm Y FAEEEBHHTR 24 hr 5 EE
90%IHIEFESR » Ti/INFY 20 mm A HIAE 95 i 1%
AR 30%MYSEIR - Al S S S PERR Y
6 53 % 8 43 (18 - 25 mm) FYFA T HEf THF YA -
RS R AT YR AR R R 20 mm
DAE GHATM R L) - SR Bampe A g2
Tt > ARAATHE— DML SR B RIZRER A g KK
firFig st - Barcellos etal. (2012) f5Hi > A
FEI A G RBUIH R RIR PR E B A S E
PRI - BIEIESE A BB E 2R B (AN fa s
FHELHIRIRY) HROER, - KR SRR - Bk
AN Rt ERR s FEth & 72 52 - A Y » Hemre and
Krogdahl (1996) RIZERFIEEE (0.5 & 3 ke) K
RPEFEES (Samo salar) FEfHiEE R MR AR
b2 R B2 - G rTRE 2 R R R =
R B ZM RSB IBAE - RIBE
Ba—aR - HI M R L (EBHi RIS e R A
7258 H AR ALK R TR f P e A N m g
HCHEIMA RIS BT S EER LARERRS -
IR M Ry f e TE R -

H B 2 A 31 2 B IR 1 7K Fa i S8 i /Y iff 52
(Table 1) - SHEEARESARE - HOEETEA AR - 7]
53 Table 1 Fry ERAERBE MR 1.47-9.70cm>
HEESTHY 0.12- 152 g e th B AsERAY
FE - AERFRIBITEHR - SEiR A R RoR T AP
A5 BIANDLEAL KSRy A 8RR
(Pavlidis et al., 2003; Treasurer, 2010; FRZE, 2014;
Hong et al., 2019; $&%E, 2020; Espinoza-Ramos et al.,
2022) ERELARZE K » LRI A SRR
Ze/~ (Ayson et al., 1990; Estudillo and Duray, 2003;
Xavier etal., 2018) » 38 & 5aia ) % & B WA S

AR SR FEARIEA (R FE 40 e T B B RR T - B
SeRiFI B EES TVYHE S MOER NI ZE (GESE, 2020)
FEEE - ARWTZE6E BT S i R N > HLBE FZER R
RS TR EEE - BURESE (2020) AYBFZEEEHIZE
BAaCE gy TR E o HATR A E R 2
FE S 5L 5K ARG I /N Y fR e B Y 7 =K
(Loka and Philipose, 2012) » ZKWf5215 AV E B 28
AR TN Z2 S - AR JTTH - AR
HEHE S hr o {CEEFEILAR AT 5 hr 5
o fESERTAIISE T - BEAF A BT (Epinephelus
coioides) fatEHEERELH 6 hr (Xavier et al.,
2018) » BUARRFZERERIIRF AT - HE 2 E &,
/K EFEAIABE (Epinephelus sp.) (Estudillo and
Duray, 2003) ~ 2 5f R it 4 (Sganus guttatus)
(Ayson et al., 1990) FEfEfe (Trachinotus ovatus)
(Hong et al., 2019) SHEERIKFEERAE 8 hr - RPEHEMR
(Gadus morhua) (Treasurer, 2010) ~ Ffi§ (Pagrus
pagrus) (Pavlidis et al., 2003) J 5 fi
(Rachycentron canadum) (Stieglitz et al., 2012) HiJifx
£ Ry 24 - 48 hr > SEERFFRI AL A YRR
P~ SEEIEL K

B FT R B S R R S VU R R Bl R
HETER B AR B S E RIS AR -
FE R PRI (Ayson et a., 1990) K B fa
(Estudillo and Duray, 2003) Jz A= fa (Larimichthys
crocea) (1R5F, 2014) HURSEEHin BRI E[A
BRIVBLS: » HER » BT OB S AR ™R
FERAAARERT » (HEEOHR A L2 BB
MR (Xavier et al., 2018) » MEfE
FEAEA R RE R T A T B I 9 B B e A A Y
SYOGHRE 25 KRB ERR R A
AR (Hong et al., 2019) » A& @A
EIGTF - bR T DR R E R tEts Bl & HARE LB
73T JE R BRABAR AR & FI T - SRS HERYE
HH BB A E R Y R —E B2 - R AR
—HHET -

T L /KE R T2 20 FUERIR I R E R
ECERAETE - Blan— S bE ~ & (NHs » NH3-N ¢
NHs" ~ %54 K pH (Pavlidis et al., 2003; Harmon,
2009; Portz et al., 2006; Treasurer, 2010; g &&,
2021) - fEfaSE5HigsEE R - ke pH &FEE I
IHERS B IR > TR R &SN (Buietal,
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Table 1 Comparison of commercial marine fish transport parameters and optimum transport conditions
Optimum
Species Fish size Experimental density Transport Tempt)erature transport Reference
time (hr) (°C) o
conditions
. 21.18 £ 4.38, 31.77 3 .
?Cr;lszsge;zus ggg i 84713 M 657, and 42.36 = 8-12 16.87-17.67 31.77 §_$05r7] kg/m Ezpzl;oza-Ramos etal.,
P 22 EUI2E 876 kgm?
Epinephelus 6.0+0.2cm 20, 30, 40, and 50 ' .
coivides 30502 fish/L 6 28.5-34.5 < 50 fish/L Xavier et al., 2018
. 50, 100, and 200 50 larvae/L Estudillo and Duray,
Epinephelus sp. 1.47-2.81 cm larvae/l 8 23,28 281 cm 2003
Eleutheronema 9.7 £ 0.6 cm PB .
tetradactylum 152+29¢g 50, 70, and 90 g/L 1 27.9 50 and 90 g/L Lai et al., 2020
160, 320, and 480 21.37 mm
E. tetradactylum 1.68-3.65 cm fish/L 5 24-25 160 fish/L The present study
3T
Gadus morhua 12x1g 10, 20, and 30 kg/m* 24 11-11.4 30 kg/m Treasurer, 2010
Pagrus pagrus 522 +1.09 g llg/nio 30, and 40 48 14,19, 24 20-25 kg/m*€  Pavlidis et al., 2003
Rachycentron 7.33+1.01cm 5,10, 15, and 20 3 L
canadum 165+0.7 g kg/m’ 24 19.28 £ 0.72 20 kg/m Stieglitz et al., 2012
100 fish/L 8 h
Siganus guttatus 2.1 £ 0.11 cm lgg/flzs?\(/)li 300, and 8 28 300 fish/L 2 h Ayson et al., 1990
200 fish/L 4 h
Trachinotus 5.86 = 0.51 cm 3 5
ovatus 3.38+0.36 g 27,54, and 81 kg/m 8 26 81 kg/m Hong et al., 2019
Larimichthys
0.12+0.03g 2,4,and 8 g/L 10 16.5 <8glL Zhang et al., 2014

crocea

PB: plastic buckets; T: tanks; C: containers

2013; Zeppenfeld et al., 2014; Salbego et al., 2015) -
A ST B AN AR Ry fr - £RHR7k g pH &R AE
e E R 5 hr 2R - T NH3-N JRET S - Bl
Hong et al. (2019) H#E1T 58 BB R0 S Him B RS
SABMLL - SERERAY NH3-N JR R S AE AT -
HEEEAEF RN » NH-N JRESHZWG 0 -
4 » 4F Espinoza-Ramos et al. (2022) #1TBEREEFL
Tifi& (Anisotremus scapularis) [/ 2sEim B Es -
ANGmE R Ry 8 ~ 10 B¢ 12 hr - EEEEHIVERR
J& (NH;-N ~ NH; jz NHy) #REAEE SR REHH -
e 8 - 10 hr &= R AEH pH FIRIZLHMEEE
FERH o FA i@ AR o R 8 m] REIK R BE S
WS R - EMAEAE S CO &k pH FHE
(Paterson et al., 2003; Singh et al., 2004) » [F]FRFtH,
et e A o R R QR S i Bk i 3E 2 HO
#, (un-ionized ammonia) (Dan and Yong, 2012;
Hong et al., 2019) - i& W R AR Feha il E] pH 2%

1B B NH3-N SR FHER R AL - 17 NHa-N JREETHE
R 5 {7 B FE{E (Loka and Philipose,
2012) » &t RAE AR SERE R H o thSh - NO2™-N
TR INRT I ZAEL NH3-N FH[F > 2A1H - AR
FERHEREOK fAHLL - ek NO-N B R#
21 (Brownell, 1980) » ReLbyigrk fii ERES
TAZE 30 ppm IR (Atwood etal., 2004) > A
W Fetsil B i = 25 EEAHAY NO2™-N JREE (A il
0.5 ppm (mg/L) > BIHEETEFHAPUFE SRR P 2
AEANIAEE - 38 T2 Ryt TERER 73 M7k f B s iy 235
EEBEE R RAERE - Mk NO-N
(Pavlidis et al., 2003; Treasurer, 2010; Hong €t al.,
2019; Espinoza-Ramos €t al., 2022) »

75 3 fE] BRIl b B 1 B AR AHIRR 20 - A
S50 pH 2 NH3-N JRE BRI M - 512
I S AR B I AHR - 38 B Espinoza-Ramos et al.
(2022) RYEESRSIARML - Timmons etal. (2002) 2
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Rtk ¥t NHe-N JREE 2 MERE - N E
0.05 mg/L - #Rfi] » ANHFFEAE AR B RIS (1,000
FE/%%) 2 NH3-N JREARTE 0.1 mg/L - Z5Hig R
M R T RES A A i A AR - MESRAE LR
T fEINEERESE 99.53 £ 0.20%  (HHE&Y
SR RANREE ~ IR 5 7 R R B A
B AT RHEIR] NH3-N JREE SR A 2 A
AR - SROAIIZERE R - DAE R E B GRARE
B HETTVUFE RSkt e B Ry - ey
EATE 20 mm - GEEEELy 1,000 /48 - EHiR
RFFE DA 5 hr By'H -

W

% 3k

ORvfiRe, AOKAR, HRETER, ZE(EF] (2022) PUERSERAY
fPHEF T MR R A S AR TR
% KEEWEE, 30(1): 45-57.

B SCH, B, Fmi, |, MR, Fae
(2017) Jig SR E RS DU HE S BSOS AT K 2
R BB BT, /KRR, 13: 97—
104.

R, BIELR, JUSEE, BUAD, SRECGE, B, SR
I, MORCHA, B (2021) FEUHE RIS SR RN L
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phenoxyethanol 7 2 i i D¢ @R 13K SR . /K E T
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Live-bag Ttransportation of Juvenile Fourfinger Threadfin
(Eleutheronema tetradactylum): an Investigation of Handling Size,
Packing Density, and Water-quality Variation

Pei-Sheng Chiu®, Yeong-Torng Chu, Ting-Jeng Chang, Jian-Wei Huang, Che-Cheng Chang,
and Jinn-Rong Hseu

Mariculture Research Center, Fisheries Research Institute

ABSTRACT

Live-fish transportation is an essential feature of aquaculture. However, during the transportation process,
factors such as fish size, packing density, and variations in water quality can impact fish survival. The fourfinger
threadfin (Eleutheronema tetradactylum) is an important economic marine fish in Taiwan. To date, adequate
information about optimal practices for the transportation of fourfinger threadfin is still limited. To establish the
appropriate conditions for live transportation of juvenile fish, the present study investigated (1) the suitable
handling size of juveniles, and (2) the survival of juveniles and the variation of water quality at different packing-
densities. The results showed that the survival of juveniles of different sizes (S = 16.86 + 1.39, M = 21.37 £ 3.07,
and L = 36.50 £ 4.03 mm) was significantly higher in M and L sizes than that in S size at 24 hr after handling. We
subsequently investigated the survival rate and water qualities of M size fish in 3 packing densities (1,000, 2,000,
and 3,000 fish/bag; water volume per bag = 6.25 L) after 5 hr of simulated transportation. The highest survival
rate (99.53 £ 0.20%) was observed with a density of 1000 fish/bag. The analysis of water quality parameters
showed that pH decreased with density; in contrast, NH3-N and NO,™-N increased with density, and the
deterioration of water quality was significantly higher in the 3,000 fish/bag per bag than that in the other two
groups. To summarize, we recommend that juveniles should be at least 20 mm in size, transported in a packing

density of 1,000 fish/bag, and with transport time no longer than 5 hr.

Key words: Eleutheronema tetradactylum, live-fish transportation, handling size, packing density
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