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ABSTRACT

Experimental transportations of the olive flounder (Paralichthys olivaceus) seedlings (body
weight 21+0.39 g) with polyethylene vinyl bag were performed to study the change of
dissolved oxygen (DO) during transportation, survival rate and feeding activity of seedlings
after transportation. The distance and time required for the transportations were 272 km
and 11 hours, respectively.

DO was rapidly decreased within 3 hours (P < 0.05) during the transportation of seedlings
of 40 fish in 10 £ of sea water at 15.6~17.8C of initial water temperature with 5 mé/¢
of initial DO. The decreasing tendency of DO (Y) according to elapsed time (X) was expres-
sed an equation of Y=2.7444X %" (r=0.8071).

Feeding activity of the seedlings after transportation supplemented with oxygen and icepack
besides above transport conditions was significantly higher than that of fish supplemented
with icepack only (P <0.05). It was desirable to starve the seedlings for 36 hours before
transportation. Survival rate of seedlings was greatly reduced, when the dissolved oxygen
concentration was lowered below the range of 0.77~0.94 mé/¢ just after transportation.
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ol Tt WHA weso] ek A2 B4 At AAE FR QAT FE ez FEEHEA,
ERERS TR 53 4F9 422 UHRAL itk 53], AFY AWA A4 Alsorshe
FTEE Fihe U o £5FY $Ee B £4F ARENC) A AN BO(ERE 1962 5 WA
1976 5 #13F & 1983). HeHoAe wid 139 5387 nelY milkfish fFHERTE HAKRAA o g o]
R E tEE =F 615% 83 3WTt vlely) #55Edciy HuE uh QItk(Villaluz et al. 1984).
ERERR BBV Bt FES B9 §80 9% oA7ele HFE, £xHn 2E T OEN
B, Bk CO, 571 8= S7h pH A8 5 (L84 ER 2 £33 o3l 93 38 Hx 37}
AEQE HE A F AEM BERoZ o Aokl 1978). ©olF #RAkHel CO, ks gH9
pH A3 L8l EimiF(acidosis) & Yoy, 1 Az} mike) BFEER sl %Fatgo) ofx7}
$5tel ol2x Ao g deiA Uvk(Black 1957). §3] EfE#R+ RES A8 7Y & 992 nlxe
Ae 3EFF BEF F449] BRKE HEE AF50] gon(iiE 1982), old wet ojFe Aka
2ol Fg B2 A7 APHDL Yo - A 1976 5 IITT S 19905 £ 1992). AA EfRERes Qe
olgEI v FRE T HE X 3 SR ol HE ks, BRHHARES &%
AV MRS HASE 4311 ek 22U Fojo 4 AAF MKl BEER SHUER] 3%
TAAR Rt BE, #dhe] Ah FEA AXEY] BEER Bt B3] 93X F3ka Qlvk
U471 BBEE BRARES A It Fold4E 373 golxle Aoz a4 Yo (RE
19823 & 1992), £H F+9 A$e AF0 £40M Bt BEEMEY BRIl vL B4 2 F
Aok Ek ollgl A& B9 T8It FHEHE 439 oJFY AMS R &4 A e
o7 MEERAE 2 Aoyt 2L F ATHEEM % 1967). welr I8 FH £44) FH3
& Ak BIE A, BREP BREY BMER € WRK TR BEBEEREC) AFERY oW
# BAE Ze Ao Ui 712 Aol a7HL)
£ AFAME A7 A iE £& 2% W{sE gobslrle) HE3 UH ujde o]gsty
X9 2HE F43HA, WK BERE L pHY BLE ALY HREAY %5t B3 £2
Aage] BREEE DebBAT. by 44 BEHA 2 EAEEY Bl AESIYL.
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2 BER NEER TE R EEEESo AN 37 A4 624035 cm, BT AF 2.1+0.39
g9 9A FH F 1420 7 E iR g PR MmRERSINY TR A4 AMS 2xE
16~18CH T MRkl L ERGE: aRE%e 0 JAax B8R AEEEE Y 2liA &
272 kmZ iR Yelve RHEER 8 km, W EHERK 2 km, HESEK 262 kmgen(Fig D),
WREHS AU ex 2FEe| /et BEHE(150S $EHH & AHSsldnh

APole] MRAREE 54X36X22 cm®] Al AE|ZE ARE ol43dlgon, o7l #k 10 L8
A 249 v dFUE ¥ KA REE 85 F(Fig 2), AAE F&3td 4390 £4%
HEN PR, dUWdeg 49X R £4 AV Urd 93 34 e 5~699 BS
T, 20C AFE FASAT. MR KBS 156~178C, BEHEE 5 0/l AFTHAT,
ERREE 114130 28 FH %)
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Map showing the transportation route of olive flounder seedlings from Kohung to Pusan. $;~Ss:
The stations of observation of pH, temperature and dissolved oxygen in transport water.

Apparatus used for the experimental transportation of olive flounder seedlings. BO : Bottie
for measuring dissolved oxygen, CC : Closed container made of styrofoam, O : Oxygen,
PB : Polyethylene vinyl bag, PL : Plug, PP : PVC pipe for measuring water temperature
and dissolved oxygen, SI: Siphon, TM . thermometer, W : Transport water.
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#nRke| BEEE ¥ pH B4t

A TE @R Wdke BF®E R pH #fEEE sty fisted, 248 44 32 FUE
WA ¥I K 10 £7F 40mtEl 8] dPolE 83t it oz £F APSHch #EA AR
24717t 2 skt

BEHBABEF @z

MEHARE) e BRARE Tohuy] Astel, 4 10 ¢o) 5 L4 FUG VLS AT 4]
4E7H A28 YA B 4R YYTE YRS H LT Tl 22 0, 300, 600
2 900 g9 Y& W 409124 YIS e, AYolo) YEETH T FAFES =
AT, 47 RARREIS 244702 T

AR iR

A FEY AP BRATEES ForR7] s, 5709 @RAS M 10 49 A 2 44E ¥
2402 AN AZAE 42 20, 40, 60, 80, 1007kl F&F TR, 2 F9 e 400 gB L&
ol 48 ¥, AESE 4 BER BAENHS ZARBIYC ARG B Wl BAKRC) &
A wAe FFE LotR7] sk, A4 &S ¥A & /R % £714 0, 12, 24, 36,
48N HERANZ YA TEHE A 40mhy FEEt Fud F 4SS ¥ EEN BAEES =
AFEH .
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FATH BESWE SHEFES T SHOTS o833, BTt #24 #3-2 Duncan’s mul-
tiple range test} slope testoll 213}t Zar 1984).
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BIEFEE U pHe L

AHAQ 24 BEQlo] #43 B BRARN &5 M2 T2 MBkMERS 5 nd/L2 38 143
Zol) 304039 mé/¢, 3AIHFEA 164025 ml/LE2 {o8A FAIATHP001). L2} o] FRE
BRI TR 11N7E 71AE 0940.31~1.2+0.34 n/0 M E 93 xlo]& JEMA LYth £5%
S22V BAEAES Fig. 3o Jebd uie} o], 4 Huh ARKX) ol thall Y=2.7444X %%
(r=0.8071) o] WHEBEHRLE e

pHE HpRBARERE 7.610.1304 R TER 7030252 #F935hA RolHRwH(P € 0.05), HiRkEfrol)
TE 3= ATHP ) 0.05). '
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Fig. 3. The change of dissolved oxygen (Y) in the transport water as elapsed times (X). The
different alphabets mean significant difference (P <0.05)

BRFHARTEG #iE

BES Yol £48 A¥olt AAE 94 % 5 AWolel wd DR Rl HWARC]
Fs BIATHPC005). 22 AESE F8 Aol7h YUK Table 1). FH BEHA 8iR
BHROIANE 9ol 2 289 ol BSFS MBKTH kB % 2oAn, HARS Ik

Table 1. Survival rate and feeding activity of olive flounder seedlings according to the amount
of ice and oxygen supplemented
No. of fish Amount of ice Starved time Oxygen FW.T." Survival rate’ Feeding activity’

() (hrs.) )] (©) (%) (g/fish)

40 0 24 0 146 90.0 0.03

40 300 24 0 13.2 95.0 0.02

40 600 24 0 11.2 95.0 0.10

40 900 24 0 10.2 100.0 0.09
Mean+S.D. 95.0+3.2 0.06+0.032*

40 0 24 5 16.0 975 0.35

40 300 24 5 135 975 0.27

40 600 24 5 12.3 100.0 0.20

40 900 24 5 9.0 100.0 0.13
Mean+S.D. 98.8+1.1° 0.24+0.073°

! Water temperature just after transportation.
z Suvival rate of seedlings reared for a week after transport.
3 Feeding amount of olive flounder seedlings during a week after transportation.

Mean in same column having the different alphabetic superscripts are significantly different
(P<0.05).
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A2 (2 )9 42(400 )& ¥ BENZ 4% 23, 88 FAFL 60~1000He] 54T
3Nzt A BRG] Z7kes AR RATH(Fig 4). BBE MR2E(20~40712) 9] 4
3 HELL 2T 100% QoH, 6071) 4T 99.2%, 80vte] £4TE 994% At 1000} 5T
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Fig. 4. The change of dissolved oxygen in the transport water by different fish density. Each transport
containers were treated by ice (400 g) and oxygen (2 £) in the sea water of 10 £

RERER R
HERET AR 242 AFR B3 BAEMC) 3T Aod JYehtk(Table 2). 53] 12

Table 2. Survival rate and feeding activity of olive flounder seedlings according to the different
conditions of starvation before transport

No. of fish Starved time F.D.O.! Survival rate’ Feeding activity®
(hrs.) (me/8) (%) (g/fish)
40 0 042 275 0.07
40 12 0.63 113 0.00
40 24 0.94 90.0 0.03
40 36 143 91.3 0.14
40 48 142 815 0.15

! Dissolved oxygen just after transportation.
? Suvival rate of seedlings reared for a week after transport.
3 Feeding amount of olive flounder seedlings during a week after transportation.
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WYX, Paralichthys olivacens®] EmtgR+ Kb BHEHRSY #L

ARRE olste] iEREHAME WS B AESS RYTh BAEES 364171014 giish) o4 #
RiEHA F5d Aoz ey

MRS TR BAFBFEED £7FE%

TEERUS BT A APAM dold F4 F Aol AHRE B BHHEEREE 077 ni/L
olstel M 50% wlRtolgem, 094 ml/L ol dIN BT 97%E Wol, % 1R AAE F$dhe
TE TEA & V2] BERAEE 077~094 nl/L9 Aoz JYEhtH(Fig. 5).

Z 2

RIS RIS AR TP & 9%E vXe e R BUY BRKS MfECIH (kg 1982),
KRS 88 AoFE oA kh ule HE BATL Aok oMo MERERES £F X7l
F7RIATIE ARt BashEA AA3] Zase ez gEiA UeuEEE £ 1967), B A7
HINE L £ UM §8 daFde 5 A3 nastd #R% fosh 2asiqnt o

T ERHGHE 3AZ ollel] ot Roz vehl, 4 27l FHE 282 2R} dojde
& 7 AT FEE F(1967)2 Folz el B} mif(4 kg) B FEIT HAHKES mE Ak 2ug

B 23, % 1A 430 me/kg - hrold Ro] 3A1RE ©1F 207 ml/kg - hr2 ZATTRE A4S
A vk Ak B AFA Ao AES WolFn FEIE £4% dAME BRidl BEmEe)
Fa7h dolTivl 3AZE ol F o] Folshe e JEMHoEM F4E7]0) BRE ZBE w3
S Slth o] BFE FF &710 TEIE Aol we 2EH2E oA KEES F7HE Aoy,
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Fig. 5. Survival rate according to the dissolved oxygen (DO) just after transportation of olive floun-
der seedlings.
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HEER MR ERIAE 98400 T BEQ 0)S HASIYE 3%, &K 642094 cm®] ¥ FR7t
10 £9] A& 8outA7HAE 100% o) AHFRS VeI @A F4 A FR £ IBT
7120) glo] A¥A 4ol o8] o]aF 20~60 g/l (AF 2 g FHE 7|F, 50~2007t2l/10 £) 9]
Ara 4451 ok @(1982)E LA —EQ Acanthopagrus sivicolusE 7 W F& 250T,
pH 8299 ZZo|A 1417t 448 A, &RHK 1 £F oAF 30 g (BE 02~10 g A sivicolus
ok 500ukEl/10 £) 7AAE AEE 100% o) Jhe BEER RES 28 & JATT A olE
& FiEeldE 10 £ S5 ¥x 2E 10078 WAKRE(2S g/¢, BT AF 2.1+039)7F 94% 9
NESS BT} o] ABE A sivicolus7} TEEES Wikl o) FEM K BN AHe-d Aol ARER
ko] THE Mol l7)E s, |¥X 2R Asd YJME Bk #E &3k 15C W9 R 2T
£= AATe] 2T ZrRo] Aok, s5 1 £ oJHF 30 g o1 FHol FHeTE AT 53
YRE EFELD SEE 58 A AAE i AvZo] H1 kAsts e el BHR (positive
group effect) & ztetta Easo] loj(Honda 1988), EEEERES 133 B & e Foloh

AR e AFRE 2oV 98t MRS HAT AL 19471 FrEdA Loy v
BES HANE Aol 1 BAQT %A Ao e we Ah FF AXNE AT ol B =AY
vld (McFarland and Norris 1958)0ll 918 40] HojupaA Abhel Algo] dutstHx Utk &
Wl M B 48 BAd HAstY BRT &R £FR] 100%°) 7M1, E ALE HAT
AR 4% oo BAEC A4S HASA YW Y4BT Ho} foshid ol Al iEhel
Fges & 5 g Y FLo) we APTF oAt FEF AR AT A2 FFE B,
SEA RBE ETS 9% 99 AL Bt 7AF d77 S solok & Tagol Utk

Jobling (1981)2 &Rk B(LR Hol7t YEE FE vl9) Folo} dokx A3 ¥} glow, F7t
Qe 0] 9Jole] (AT EMIRET oF 12~ 18K S AT Ro] F4AIN s tHe Bavt
91tH(Sampson and Macintosh 1986). & Bgeol A olAE #RAT 36417 3 48417 BANTIE
Aol MERBE KE AFE B2% BAEHIA F& BES JYEIAD T 1988 &k
4~10 cmQ 93X 2RI} FESA )3 4AIAAE F23] FREYC) Eo15T} ol F 482A137HA1 9
Abolel| Zeggol] BRI dHod, 3612t MEAEA gl gdithe B AT A% MEES &+ Atk
a3 B dT7oN EREme) AFd N BRKTE BEEEES QA H9E 077094 nt/LR
Ueht, @x) 2Ee $5TEREC 0.66 nd/¢2kT ¥ £(1992) 9] B as} tha o] § RojA, o]
Aol Rk B9 B RS EBo R AF 2EYAE sty ¥ o 49 shedith 9
24 2aA9 pHE BE, GAKE 39 mad #9F Hol7t YUAAL, 65 olddAe BEdd 2
43 w7 e Aoz et

olate] AT ATWE, UX BHERE A& A4E FFEY Fr AR BHAE +F
Sz REKATE7L oW £7HQ BRHEZ dojd £ AT AR itk & d7elMe
24 MR WAE B2 BREIES 83 dojdoldste #MRkel EREC] ALY 2
Qe o AFRED, MRESE 36A o BAANA FEREANAN FEFOIN, BRKTE B
BEES 1 n/f ol FAHEE ste o] AFHAY ¥A FHY £4 PHd & AT AT
B} il 44w #Ye $sld, gdo2 £4 o] Rk AEEETS EEY Fh R
fRkERY] mXE 4B et aTEr
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Z &

A EEEAR MRk BEER ML 2 BR% AR BER SAEES RS g
Bkl e EXERE dual, 994 vide) AFolE F£83t) HRIEEE 272 km, WRER
117170 ol2e RiE# #RERS 4239

357 10 20 93X FR 4091 E $E3] REas KB 156~17.8CE, AHHA Ak B3glo)
BHBE BE 5 nl/L0] 2UoR MR BRAA @R BHERERE(Y)S £4 /A 3t ol
5243 Zastgen, AX) ZAoe] fE ZABEL Y=2.7444X % (r=0.8071) ] AFE42]
o2 el

BERHABES WEERIAY W% Al BATEKHS deud BEoE Yo & Aol &y
3 BEHRE A Bl & BRENAM FosA (P <0.05). #iRA EEe BRI 36717
ol HERANA ERER WRste o) MEHCINY WMREN AFES A BRKTH B
FE YA HHE 077~094 ml/L2 e

#H

HBARE Rt ) FEmEEE] BEHRLREA RH=an, BHS SI4F FrA¥ B
FH RIERBRTES kS B SIKEXRE BHAEY RS MR B8 KoM @Az
e e A
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