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HrEo2 ZHEQUCH 4F T MES2 0,10 X 20%0 HETO|A 87.5% O|40|ASLY, 30%0
M= 75%E 93 44 % 2L S5 &(Weight gain), 27t d&-E(specific growth rate),
A28 (feed efficiency), L7+ ALRA A 2K (daily feed intake), Y7+ THUE M E(daily protein
intake), TH¥ A S (protein efficiency ratio)y2 10%o0 HETOA 7HE wUCE EHHLE F AT
Received : November 21, 2022 (alanine aminotransferase)= 10, 20 % 30%o0 MBIt 0%o A& 0| H|SHA S0l LUAZ

; . 2oL} Na* (sodium)Zt CI- (chloride)= F2I3t 7+ ERUCH E3H HEHI|ZH 5 TP (total

Revised  : November 28, 2022 protein)It K* (potassium)2 HES HO|X| RULCE ZEXNSZ A X[0{(11~33 g)o| H& 1}
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This study was conducted to investigate the effects of different salinity on growth, survival
and hematological parameters of juvenile chum salmon (Oncorfiynchus keta). The fish
were tested at salinity 0, 10, 20 and 30%o for 30 days with three replicated groups.
After the 30 days, the survival rate was 87.5% or more for 0, 10, 20%o and significantly
decreased to 75% at 30%o.. Weight gain, specific growth rate, feed efficiency, daily feed
intake, daily protein intake and protein efficiency ratio were the highest at 10%o. In the
plasma components, the alanine aminotransferase (ALT) was significantly decreased at
10, 20 and 30%eo in compared with 0%o, whereas sodium (Na*) and chloride (CI) was
significant increased and there was no significant change in the total protein (TP) and
potassium (K*). In conclusion, the optimal salt concentration for the growth of juvenile
chum salmon (11~33 g) was confirmed to be 10%eo, but the association with the change
in blood composition should be further studied.

Keywords: Oncorhynchus keta(®101), Salinity(8& &%), Growth(dd), Hematological
parameter(& 2 A4
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Fig. 1. Oncorhynchus keta
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120 So0lM G2l Hats M= U
7|0, ol2{3t POl 2 e s
HAZE Q71 W20 thAE2l d44 & MU 7120 g=s 0/X|
Aoz UMK QAChBailey et al, 1996; Hussain et al, 2013;
Zhang and Shi, 2013). TE2t 0170 AN 22| Blot= LotH
2 E 22 (oxidative stress) Z0] [HE 2Hd4tAF(reactive oxygen
species, ROS)0| M|, O|F M AHSH7| sl &4tz 2 (anti-
oxidant enzyme)7t &3} EICH= 217t QUCHPandey et al, 2003).
£9], ¥ =& "ot S22 Hat= T4 (homeostasis)=
FXI5H7| U5t0] R ZEES ot EO0, BIEHS HEY =
S0 M2 N de2ed #ato| (32 HYE X HAt0 S
OjEICkD 22X UCHWedemeyer and Mcleay, 1981; Weirich and
Tomasso, 1991; Marshall, 2002; Hur et al, 2006).
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HO|(Oncorhynchus ketd= T2 10~11€7 28z 14 24,
AL HOM S RS A 4™t 27 ElRtY 59| sHH0|
AT MESHE RE|LEE 272 At 01F0|ChKwon et al,
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Kaneko et al,, 2019).
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Table 1. Ingredient composition of experimental diets for chum
salmon Oncorhynchus keta

Parameters Value (%)
Crude protein 52.0
Crude lipid 10.0
Ca 1.7
P 1.7
Crude fiber 14
Crude Ash 13
Water 12.0
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Table 2. Experimental conditions of the water used in the test

Parameters Value
Temperature (°C) 14.0+1.0
pH 78104
Dissolved oxygen (mg/I) 89104
Ammonia-nitrogen (mg/l) 0.3+0.1
Nitrite-nitrogen (mg/I) 0.02+0.01
Nitrate-nitrogen (mg/l) 3.60+1.05
Chemical oxygen demand (mg/l) 2.04+0.33
Suspended solid (mg/l) 04+0.1
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200 HEH MY S d¥== &= 5
Alet HEE AlO] HE 1 mm EFRITHA] FESIRAL, HF2 M
22 AFSIO] 001 g7HA| SESRALE 7|12t & dEE2
Y F AIRFO HOf| TAt JHHE A5Sto] LHERUCE

M2 2t dasZolM HE 302 ¢of X|0fE 3024 2
Q2 FESIO AlHH L, 0|F0 [IHE AEYA HYS XA
517| 243l tricaine methanesulfonate (MS 222, Sigma, St. Louis, MO,
USAZ OHFA|IZl = O|2FHBOIM Smtzio] H2[E 1 ml FA|

£ ALE5H0] MYSIRALE xiF B HH2 4°C 5000 g2 5=+ #
A

T

271420 HalE ZHESRICL ol EEM2 Catalyst Dx
Chemistry Analyzer (IDEXX, USA)S O[83}0] F7|4E9l ALB
(Albumin), ALT (Alanine Aminotransferase), TP (Total Protein), £7|4
291 Sodum (Na*), Potassium (K*) H Chloride (ChS 2Ms}SiCt.

TE MEEM2 3 8502 HA[SIYICH, 24 Zntof Cf3t
o 2 SPSS EA Z=ZIH(SPSS Inc)e O|23HLULCE.
=

ANOVA testS M A|St0| Duncan's multiple range testS S8l p<

005¢ I 7o'90| = A2z ZHFIIAL,
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2 g3 ¢ XOjE H4eE YR 50| e MES 4
H, AMERE I 9 dd 52 2MoRICH o7 20t dESE
0%02 10%001A1 2H2t 97.5% R 95.0%0| K12, 20%0= 87.5% &
2 Qo= 42 Bl RoMQl Xtol= SARAL, 30%00]
Me MEEZ 750%2M RXQ LAE LIEIYRACHTable 3). &
@707t 302 S 14LNK|= TALZH LASHR] AUCH HFY A
AtEg 0 ot 37 ZuEE O3 20 S5 S(weight gain,

WG)2 0%02F 10%00| 2tZ} 1483% X 1903% ME=2 {o¥o
2 7Pt X2 YD, 20%02F 30%02 2tZ} 1204% L 994%
Hr2 RoXoz 2 AugtS LIEHHRACHp<005). AtRRE
(feed efficiency, FE)2 0%02t 10%00] Z+Z 905% % 93.8% Bt
2 RoFHoz FIIt XI5 B, 20%02t 30%02 22t 787%
H702% FEZ RONMoZ W2 AMgS LIEHARACHp<0.05).
U7t ‘SEE (specific growth rate, SGR} 10%o, 0%0 X 20%0 =2
2 212k 35% 30% X 26% MEZ SOI8tH 52 ZHoZ LIELL:
1, 30%02 23%E 71 ZUCHTable 3).
U7+ AFR A% S (daily feed intake, DF)2 10%0M 343%2 &
|M0l 715 EH L 0%o, 20%0 X 30%oA A E Z+2H 3.15%,
317% % 310%2E F2HQl HM3lE HO[X| URUACHp<0.05). LY
CHHA M3 S (daily protein intake, DPI2 10%02t 0% Z+2}
147% H 145% MEE2 Q0|0 g HUOLY}, 20%e1t 30%e2 2t
2} 157%2F 1.65% BEE ROXMOE =/UCHp<005). HHHER S
(protein efficiency ratio, PER)}2 10%02 0%.0 A Z+2t 1.80% %
174% BER QO/HOoZ =UOLY, 20%01t 30%02 22 151%
X 135%2 FAME HRUCHp<005). 20| dZE(ength)yS 10%o,
0%o, 20%0 R 30%00Il A Zt2f 17.25 cm, 17.03 ¢cm, 1598 cm &
1523 cmZ LIEHGCHp<0.05) (Table 4). A&l Znt A& 9 AlZ
0|82 10%:01M 7t 23 A2 LEtRD, 1 3oz
0%02t 20%0 =0|ASH, 30%02 7+ 2 AES EAULL

Y& ko mE Aol X012 Ma[X HalE FH3t7| fIsiA
HEZE Al EY 42 ZASIACHTable 5). €Y {71429
42, ALT (alanine aminotransferase)= CHZET(0%o, 80.3)7
(46.8), 20%o (42.0) & 30%0 (32.0)ECt RO|F Q2 =YL} TP=
0%0 44)7t 10%0 4.7), 20%0 (46) X 30%0 4.1)2 F2|440| LIE}
LEX| UUCEH 27|42 JHH Nat2 0%o (176.3)7F 10%o0 (180.0),
20%o (179.8) X 30%0 (1798)2 & s=77t Ci=T0]| His] 7
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Table 3. Survival rate, growth performance and feed efficiency of juvenile chum salmon (O keta) fed experimental diet for 30 days'

Groups 2Survival (%) 3Initial weight (g) “Final weight (g) WG (%) 6SGR (%) FE (%)
0%o0 97.5+35P 12.210.2 302104 148.3+7.4° 3.0£0.1¢ 90.5+2.8
10%o0 95.0+7.1° 11.7£04 333101 190.3£8.9° 3.5+0.14 93.8+1.1°
20%o0 87.5+35% 12.3+0.7 269+04 1204+14.5° 26+0.20 78.7+5.7°
30%o0 750+7.12 115408 224+10 99.4+7.52 2.3+0.12 70.2+0.9?

'The data correspond to the mean of 3 replicates + standard error and *superscripts in the same row are significantly different (p<0.05).
2Survival rate=(final number/initial number)<100, 3Initial weight, “Final weight, *Weight gain=(final body weight-initial body weight)x
100/initial body weight. 5Specific growth rate=(Ln final weight of fish-Ln initial weight of fish)<100/days of feeding trial. "Feed efficiency=
fish wet weight gain<100/feed intake (dry matter). Significant difference between each experimental group in the p<0.05 level are
indicated as a, b, ¢, d

Table 4. Daily feed intake (DFl), daily protein intake (DPI), protein efficiency ratio (PER) and length of juvenile chum salmon (O keta) fed
experimental diet for 30 days'

Groups 2DFI (%) 3DPI ‘PER SLength
0%o 3.15+0.02° 145003 1.7420.05° 17.031£0.11¢
10%o 343004 1.47+0.02° 1.80£0.02° 17.25+0.21¢
20%o0 3.17+0.04° 1.570.04% 151+0.112 15.98+0.18°
30%o 3.10+0.18° 1.65+0.052 1.35+0.02° 15.23+0.11°

'The data correspond to the mean of 3 replicates + standard error and *superscripts in the same row are significantly different (p<0.05).
%Daily feed intake=feed intake><100/[(initial fish wt.+final fish wt.+dead fish wt)xdays reared/2]. *Daily protein intake= protein intakex
100/[(initial fish wt.+final fish wt.+dead fish wt)<days reared/2]. “Protein efficiency ratio=wet weight gain/protein intake. *Length (cm).
Significant difference between each experimental group in the p<0.05 level are indicated as a, b, ¢

Table 5. Change of serum alanine aminotransferase, total protein, sodium, potassium, chloride to treatment of each different salinity
for 30 days in chum salmon, O. keta

Groups ALT TP Na* K*
0%o 80.3£19.9 4.4+0.30° 176.3+3.50° 26+0.10°
10%o 46.8+11.9° 4.7+0.30° 180.0+0.10° 3.7+250°
20%o 420+14.3° 4.6+0.50° 179.8+0.50° 36+1.30°
30%o 32.0£13.5 4.1+1.40° 179.8+0.50° 3.8+040°

Values (means + SD) with different superscripts are significantly different (p<0.05) as determined by Duncan's multiple range test.
Significant difference between each experimental group in the p<0.05 level are indicated as a, b

o2 & LIEHHCL K= 0%o (26)7F 10%0 (3.7), 20%o (3.6) nik-

X 30%0 38)E CHETZF g s20f s RA LEtReLt & -

9| 40| LtEHLER] QAL CH2 0%o (127.0)7F 10%o0 (131.8), 20%o et oz Aot OfF= X0JQ| 4F O|S(upstream migration)

(1305) ®H 30%o (13052 & s=77F HET0| Hlgf F™e T G0|M SEA WEAE MK =0 AEHspawning), Ehegg),

2 A LIEHRCE Z2}0|(fry), Thparr) X A2 E(smolt)O|Ct. Zt CHAlE A{AIK{ 9| &
20 w2t s LA =l o M=o &S XA =t

http://jmls.or.kr



184 74 B2 .08

(Timothy et al, 2021). ¥0{1} O{72| X|0j= AZEZIQ| AT
A2l Thparr) SHAOAM G2 L0 ZaxX|of H3HA &2,
E(smolt) HANME F&2 W0l FXI== A
(Yeo and Choe, 2002). H(Q keta e 3~4 cm?t Z|= Th(parr) T
Ao B0l HITH 10to 2 0|F5S AIZISHA ElTHAnderson
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