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Abstract

This study investigated the effect of damage reduction devices installed to reduce the mass mortality of
farmed fish at high water temperatures period in marine net cage. The effect of rearing densities on fish
mortalities in summer was also investigated. It was found that, dissolved oxygen and survival rate of
Korean rockfish, Sebastes schlegeli in the experimental groups, i.e. the net cages equipped with liquefied
oxygen and oxygen dissolver and with a lower rearing density were found to be higher than in the
controls, i.e. net cages without the above devices and a higher density. According to the blood analysis
results of the experimental fish, hemoglobin, hematocrit, glucose, glutamic oxalate transaminase (GOT) and
glutamic pyruvate transaminase (GPT) in the fish of the control cage without damage reduction devices
increased while the same blood parameters in the fish of the experimental group showed no significant
difference from the initial values. Dissolved oxygen concentrations were found to be higher in the group
with the combined use of both liquefied oxygen and oxygen dissolver than in the group with the single
use of either device. It was concluded that the damage reduction devices and lower rearing densities were
effective to raise dissolved oxygen concentrations in the high water temperature period.
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[Fig. 1]

System for high water temperature damage reduction,
dissolver in marine net cage of Korean rockfish, Sebastes schlegeli. A; Oxygen dissolver,
B; System for high water temperature damage reduction in marine net cage, C;
Experimental marine net cage.

1994; Lays et al., 2009; Sun et al., 2012).
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[Fig. 2] Schematic diagram (not to scale) of the
high water temperature damage reduction
system used in the present study. Arrows
indicate directions of water flow. A;
Liquefied oxygen, B; Carburetor, C;
Oxygen dissolver, D; Recirculation pump,
E; Water tank, F; Flush pump, G;
Disperser of air and water. Liquefied
oxygen + Oxygen dissolver; (A—B) + (F
—E—D—C) = G, Liquefied oxygen; (A
—B) = G.
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[Fig. 3] Daily mean values of surface water

temperature of Changri
Cheonsu Bay in 2019.
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<Table 1> Dissolved oxygen (min~max, meantstandard error) according to system for high water
temperature damage reduction and culture density of Korean rockfish, Sebastes schlegeli. The

meantstandard error with different

superscripts ~ are
determined by Ducan's multiple range test

significantly different (p<0.05) as

(Unit: mg/L)

Liquefied oxygen

Non-installation

Densi Liquefi
ensity +Oxygen dissolver iquefied oxygen (control)
. 2.82~7.50 2.80~7.02 2.07~4.80
High a a b
(4.30£0.09) (4.04+0.11) (3.48+0.07)
2.96~12.70 2.61~9.80 2.39~4.98
Low a a b
(4.37£0.18) (4.14+0.14) (3.62+0.07)
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[Fig. 4] Survival rate of Korean rockfish, Sebastes
schlegeli in system for high water
temperature damage reduction and culture

density. -e—; (High density) Liquefied
oxygen + Oxygen dissolver, —m—; (High
density) Oxygen dissolver, —a—; (High

density) Non-installation, --o--; (Low density)
Liquefied oxygen + Oxygen dissolver, -
(Low density) Oxygen dissolver, --a-; (Low
density) Non-installation.

2 o Ad e AF 271 vlwe foF A
o] glglo}, TWEFY] w AT oA o

2 S/ hp<0.05). Htte dUET 2 AUET
A AL 79} MRS HEtow A x
T RE A 277kl vlE godow o)zt
gglout, THEF W AYUEFe nAx L=

BT fo)doem F74Ethp<0.05). Glucose= =
713kl mlsl HaiAzt FA ek AT B
Zkstg oy, 1de T U ALEFoA AAE
3“7]ﬂ_ oﬂg]r/\} = gz o7 Aqx];s]. e /\134
Z7)1%kell vlsl frelAo® Aozt §ilar, 1 9]

A= o)A oz T tHp<0.05). Cortisol
& A z7)zke) vlE A Ax DX T
vl A B %051 Apoi= urE}urx] orolr}

A t(p=0.05). T3 nHUET
vlsl ket A Eel dErsa,
< AdTe 270%kel n o°
thp<0.05). GPTE IUET BT F7hete 2
2 uebgou mAX T foFow Frhetal
TH(p<0.05).

=
N
u

rr
2
o
m_)&
=
&
ro
)
=
0%
N
)
—n
ich
o2
> >

e )
ol oo
s
~
>
=
o A
olo o
o e
£
o
:Cl>I:L
2
oy

X o
o
N

oz =2 P
)
9
_0|L
~N
Ho
:Oé
ofo

TEE
oX
>
o:
> 6
flo
e o

i
o
e

SO O A
o,
to
<
b
o 12
)

S 2 U

o & %o o

J

=
ol

=5

2}
4y X 2 38
, =
=
o
N
-
AC)
I\ 02
1>
2

ol
=2
2

[o i

o
Hu 2

o g e
ki

e Jo

2013, 2016, 20180l ti =
2 Bt 53 Fele A
g7t 7 wa, A45d

_._4

3

¥ _,E 2
_\,L
29
S
Dy
o

_1

o
2
>
H
&
B
o



7| dxlof mE

=
N

©o

Hemoglobin (g/dL)

Initial A B C

120 b

=

un

o
1

Glucose (mg/dL)
3 8

w
o
T

o
o
o
E)
%ﬂ
o
=
T
%ﬁf

Initial A B Cc
150
e
=120
£ he
s be
@ 90 ab
g ab
x 60 ab
=
by a
w 30 7 ’—]—‘
0
Initial A B Cc

shel7Fel LA Fe| U2 sz =0t

100
Fa
£ 60
8 b
=1 ab b
© 40 | ab  ap b
£ a E
Q
T I“ﬂ-m
o
Initial A B C
25
=20 ab
E ab ab  ab
W15 |2
=
210
5
©w 5
o
Initial A C
150
b
'_E—,~120 -
= ab -
£ 9 .
g
S 60 |-
=
E 30
[G]
o

Initial

[Fig. 5] Blood analysis of Korean rockfish, Sebastes schlegeli in system for high water temperature
damage reduction in high and low density culture. Vertical bar denotes a standard error. The
values with different superscripts are significantly different (p<0.05) as determined by Ducan's
multiple range test. 0; Initial values, m; High density, m; Low density, A; Liquefied oxygen +
Oxygen dissolver, B; Oxygen dissolver, C; Non-installation (control).
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