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Changes of Water Quality During the Seed Production Period of
Dark-banded Rockfish Sebastes inermis in Large Scale Tanks

Sung-Yong Oh* and Choong Hwan Noh

Marine Resources Research Department, Korea Ocean Research & Development Institute
Ansan P.O. Box 29, Seoul 425-600, Korea

An experiment was. carried out to investigate changing of water quality during the seed production of dark-
banded rockfish, Sebastes inermis in large scale tanks. Ten broodstock of dark-banded rockfish were held in three
circular tanks (diameter 6.5 m; depth 2 m; water volume 50 ton) each (stocking density 0.061 kg/m®). During the
experiment, the temperature ranged from 14.2 to 16.1°C. The fingerlings were fed with rotifers only during 1 to
9 days after parturition, rotifers with Artemia nauplii during 10 to 20 days after parturition, Artemia nauplii only
during 21 to 35 days after parturition, Artemia nauplii with commercial diet during 36 to 80 days after parturition
and commercial diet only during 81 to 85 days after parturition. Water quality (dissolved oxygen, pH, NH,"-N,
NO;-N, NO5 -N, and PO;™-P) in rearing tanks measured every 5 days in long term monitoring investigation or
every 2 hours in diurnal monitoring investigation. In 85 days after parturition, the body weight of fish grew up
to 0.88 g and specific growth rate was 8.0%/day in body weight. In long term monitoring investigation, with the
increase of the amount of supplied commercial diet, the concentration of dissolved oxygen (DO) and pH decreased,
but the concentration of NH,;*-N (4.5 to 76.3 uM), NO5 -N (0.02 to 0.06 uM), NO; -N (3.0 to 5.9 uM), and POi"
-P (0.41 to 0.59 pM) increased. In the diurnal monitoring investigation, the concentration of NH,"-N showed great
fluctuation and ranged from 3.0 to 9.1 uM when fed rotifers, 16.3 to 45.8 pM when fed Arfemia nauplii and 36.5
to 120.1 uM when fed commercial diet. After daily feeding with each of feed, the amount of dissolved inorganic
nitrogen (DIN) and phosphorus (P) wastage were 7.0 g and 0.7 g when fed rotifers, 24.7 g and 0.7 g when fed
Artemia nauplii, and 140.9 g and 2.2 g when fed commercial diet. The amount of DIN and phosphorous wastage
during fed commercial diet was significantly higher than that of fed rotifer and Artemia nauplii (P<0.05). Results
will provide valuable information for water quality management and culture of dark-banded rockfish in com-
mercial seed production systems.
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S = A% oiFF HAR}F @A (Thurston et al, 1981). NO,-N

Ak o F FA 4 Be vtelA 48] WAL o Al Y o] Ak HeE Wslehs methemoglobing] 84S &
&t HARE L 4 ATHQin et al., 2005). ZFEL] NO; -
N A} o) 78] A 9hg-S ZHAAA FJARES 7 F e

23 ZE(Pagrus major) 5 THEFSE siAt o] Fe] ko] it mi(Hrubec et al, 1996), PO, -P&} &7 H- %3} (Russo and

3] o] FoXja YT}, Thurston, 1991)2] f1Qlo] Hof Aot <=2 9 -8 Fsit}.
P o A AE a5 Fd ) P & 9 OJATIA] o) F AlSol WE {F A4 Awel 82 T A
< X FAJMAE &5 44, pH, &8 F7] AANHSN, 429 F% Wl g Ats ®ol o]FojA gti(Cai and

NO; -N, NO; -N)9} PO;-Polt}, @& 855 k49l 2 4% Summerfelt, 1992; Handy and Poxton, 1993). o|& 97+ F
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AR FNoj@HT A, 25.5+1.80 cm; Ha AF, 363.3100.63 g)
£ 948 E3TE $26.5 mx2 m, £F 505) A 3ol ztzt

10vhelY -8 F E4E FEssch

Ho| 35 ¥ Xtof ME

20| A5 S5l 24t 19RE] 20871712 AZ DN Chlorella
ellipsoidea) & A5 ml B 1.0~1.2x107)A)7F FA H =2 A}
Kol Frislodnh. zlojrt st wiet 2ElH, Lo}l 2
2 g AEY TME FFERH(Table 1). ZEIHE AR
T ml B 6~1NAE FA517] A3l 4 7R71A]) A7t 3
o oF 41070, 7L 3 E2F 139AW1K) 47 Ha oF 10~14x10°
A 23 gEulolrt Bol F53E 7] AlAsE 24F 144R) 5
He 47 Ha oF 3~4. 400070 & I3} deivlol=s A
4 mlg 0.5~ 2470A& FA817] E4F 10870l A7 Bt
oF 3.8x 100 A) T3kl om, o] 5 S F7HA &4 57
dAell= L7+ Ht of 29x107RACIAT MiE Ak T3
o] Z7e 24t 6SUANEE A7+ Hat oF sx10NAE TF
sldch vl AFE(Z7], 300~1000 pm; $HEE, 55.0%; <,
2.3%ys E4F 3640 U7F Ha oF 0.5kgS FHFIIR o,

Table 1. Feeding regime during the experimental periods

"?“ FECRCESR =2
A7r HF 5.6 kg FF3AT
S

o
e
>
2
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Ko
=
E-(specific growth rate, SGR)

Specific growth rate (%/day)
=(In Final X - In Initial X) x 100/number of days
X = weight or length

FAF 717F FOF L2 14.2~16.1°C (HE 15.2+0.63°C)01
CBE IAE RES) S8 &5 s AREIs &
FFS G Al FF o] STIE wet SV F o, 2
5, dHvjol 2 wig AENe FET 717 el A7
A FpHe 22k 50.9+4.49E(0.9£0.07 317 /Y), 51.9+8.19
E(0.9+0.13 3)A/Y) 2] 124.2+19.178(2.1£0.32 3#1/2)

2 1YAEE 85UAZEA] 5 ZHA0 R AR o] §&
A 4x(dissolved inorganic nitrogen, DIN)
s& ¥M3LE ZARIGITH B Ho] FRd e
3 T 7 H3lE A S5t ZEv e 24 8dAl, ¢
Hlojole 24F 3084 233 viE AlRe 24F s4dAlo] At
S48 A& ZEHE AT mE IAE FA3]
A3 07710l B 6AZNAL, 11219k 1740 Z42F Ba 270 A
A o] Fasii e, dHvoks AR mig 0.81A1E
A8kl Qs A B 8,500%0A], 1741 Ha 1,5005H0
Ae FFSA T ALEE 1,000 um 719 ALEE 74,
9Al, NA], 15A] 28] 17419l 22k Hat 1,175g, 775g, 950 g,
1,225 g 813 1,450 g2 FF3t9Th 2t vo] 37 AAREH 2
AlZF A O 24A)7F T 8 A4, pH HEHE 2ALIS
o, 22 wiol] ARSTE AEeT 7 eSS B A
7HA] -30°C WEalol Baketlch.

£ A0l 22 DO meter (OxyGuard Handy Atmosphere,
Denmark)E 2|3 pH= pH meter (Mettler Model: MP120,
USAYE ol&3td ZAatirt.
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3} NH/-N, NO; -N, NOj -N Z28]3L PO -P&= A4
A E7|(Flow Injection Analysis; Model: QuickChem8000,

USAYE AHg-3ted E4381%0Tt

SA ~z|

BE B4 H*—i—"— MINITAB 13 (Statistical Software, USA)
EA 22332 A8-51¢] one-way ANOVA testg AA|3H%
o HIEL FYAHL Turkey's®] tUEAFoz FAAT
(P<0.05).
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Fig. 1. Growth of dark-banded rockfish during the experimental peri-
ods (0-85 days after parturition).
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Fig. 2. Average concentration of dissolved oxygen, pH, NHs"-N, NO7
-N, NOj -N, and PO{™ -P in dark-banded rockfish culture tanks during
the experimental periods (085 days after parturition). Values are means
+SD (n=3).
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o} Table 20 VERAATE.

A AHAaE FFI AETY £ AL FEE 13.0-244
mg/L H99.0m, B 19.123.31 mg/Lollth ARSSe] pHE
8.1~7.4 WG o, HA 7.8+0.2601%c. vE AL EE FFe}

7] A& 3645 85U7IR] pHE 7.4~7.8(Hd 7.620.159F
A, 22 olH R Fo Al EATHP<0.05).
AR U 68 5] Aae 7 Hojo gFHo] Z7g

wet A&H o2 Frtshes AFE EAT NH/N $E2
45~763 uM HHE HYPoH, HF 193+16.67 pMo| AT}

Table 2. Average concentration of pH, dissolved oxygen (DQ), NH; -N, NO; -N, NO;3 -N, and PO3™- P in dark-banded rockfish culture tanks in

relation to feed type. Values are means+SD (n=3)

Feed type! oH DO NH{-N NO;-N NO;3 -N PO;~-
‘ (mg/Ly? (uMY?
R 8.1£0.02° 13.5+0.48° 5.2+0.92¢ 0.02+0.003° 3.3+0.32° 0.42+0.001°
R+A 8.0+0.00° 19.0+1.03% 9.9+0.95¢ 0.02+0.001° 3.9+0.14° 0.42+0.005"
A 8.0+0.03° 22.443.30° 17.8+10.17% 0.03+0.001° 4.0+£0.41° 0.43+0.018°
A+C 7.6+0.13° 19.9+1.94* 20.4+7.69" 0.04+0.010° 5.5+0.37* 0.58+0.004°
C 7.4+0.04° 18.8+0.70° 76.3+7.55 0.05+0.027° 4.9+0.35° 0.59+0.018°

'R: rotifer, A: Artemia nauplii, C: commercial diet.

*Values with different superscripts within the same column are significantly different (P<0.05).



28 25,
NHi-N FEE ZEHT TF3 09 E9HE 2 1-99) 4.5~6.2

PME T 524092 pM) H9190H, ZE3 9 LHF|oLE T
TF 119 THE 109~209) 9.2~10.6 uM(FT 9.9+0.95
puM) " Ak dHlvoltt FEd 15Y 5HEAt 219~35Y)
11.6~29.5 uM(FET 17.8+10.17 uM)°lich. Le|mlole} wigt
ALEE M FFE 459 FHEARY 359~80% 2 11.2~31.7
PM@ET 20.4+7.69 pMPIA L, ¥ AR 3F3 85U A=
B 76.3£7.55 uMo|Sth. wEhA] o7t ¢AMx oR vy
w&} AR W NHY -N 5571 #2)8l7 Zolrle AL
AFE) ATHP<0.05).

NO; -N EE3= 0.02~0.06 uM B E R om, HF 0.03+0.012
uMelel, ZEIHTE FF38 9d FEAT 19~9Y)2] NO;-N
EFEE B 0.02£0.003 pMo)glen, 2Els el delnjolE g
A FFT 1Y BHEA 108~20¢ )y F+ 0.02+0.001 pM
oAt gel|rjolgt FF3et 15U FMEA! 219~35¢) NO; -N &
T g 0.03£0.001 pMelSit) Lelojole} viE AEE ) 3
T3 45Y FLHEAF 35¢~80¢)°] NO; -N == 0.03~0.06 uM
(BT 0.04£0.010 pM)eIUL, Wl ALEE FFT 85U8l= 3
T 0.05£0.027 pMolYTh wWEbA WS AFEES TEshEA A}
S5 W NO; -N =7} odol vl Fr2lahA] ol th(P<0.05).

NO; -N ¥E& 3.0~5.9 pM HE B0, H+F 4.7+0.97
pMel Atk 2E AT 3335 90U EHE AT 19~99 )2 3.0~3.6
MR 3.3£0.32 pM) R o, 2EjH e} dHnlolE 3
TFE 1Y FOHEAT 104 ~20Y)2 3.8~4.0 uMEH 3.9£0.14
M) BTk gEujolhs FFe 159 SehEAF 219-~35
UYS 3.6~4.4 pM(B T 4.0:0.41 pM) BT LE| 7)o} H)
AR E ) T3 45U BAEAT 354804 ) 4.8~5.9
pME T 5.540.37 pM) FAQSL, Wi ALE S FHT 24 85
A= HF 4.94035 uMe2 YEPStTE wEbA Holzt &3}
Aoz upgd] we} ARS5U NOs -N T=7F fol8tA| Eok
= 482 EHTHP<0.05).

POi -P BTE 041~059uM ®SIE HYow, HF
0.51£0.078 pMeIAth. ZE# 9} Ge|r]olE F=F3 7] 359
Foto] AR% =2 Ul POI-P =& 041~0.44 uM H 924
Bt 0.43+0.011 pM<I ¥HA, wigt AVEE 358 36Y o|FH
B 857K E 0.57~0.59 pM HAZA| HF 0.58+0.015 uM
£ B3 b vig AL RS s R E AT W POi”
-P FE7F 1 o) wiE) fo sl o THP<0.05).
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Fig. 3. Average diurnal changes of dissolved oxygen concentration
and pH in dark-banded rockfish culture tanks. The fish were fed roti-
fers 3 times (A), Artemia nauplii 2 times (B), and commer¢ial diet
5 times a day (C). Values are means+SD (n=3).
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TAIRE 17A74A] e 8.0+0.0384] A8 YA e BAo
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7ol B 7.9+0.0371A] 7328kt

W ALE FF 0 ARG SR U AT 45 Ak FEE
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Fig. 4. Average diumnal changes of NH,-N, NO,-N, NOs™-N, and
PO.*>-P concentrations in dark-banded rockfish culture tanks when
the fish were fed rotifers. The fish were fed 3 times a day (07:00,
11:00 and 17:00). Values are means+SD (n=3).
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0.05£0.017 yMZE 7H & =& EYt NO; N &=
1.1~6.7 uM M 91E B3 HF 3.621.51 uMeIIth NH N
FE} TR E 2E 3 F ASse BT 2o,
Hx 2EH ZF 2087 F 6.7£0.76 pME 7HE 2 TEE
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NO; -N FEE 0.01~0.05 uM HHE BH T H+F 0.03+0.016
puMolTt, H & LH|v|o} T 2417 = 0.05+0.021 pME 7
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Fig. 5. Average diurnal changes of NHi-N, NOz-N, NO3-N, and
PO -P concentrations in dark-banded rockfish culture tanks when
the fish were fed Artemia nauplii. The fish were fed 2 times a day
(07:00 and 17:00). Values are meanstSD (n=3).
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Fig. 6. Average diurnal changes of NHi-N, NOz-N, NO;3-N, and
POi -P concentrations in dark-banded rockfish culture tanks when
the fish were fed commercial diet. The fish were fed 5 times a day
(07:00, 09:00, 11:00 15:00 and 17:00). Values are meansxSD (n=3).
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Table 3. Dissolved inorganic nitrogen (NHi - N+NO;3 -N+NOj -N) and phosphorus wastage when the dark-banded rockfish were fed rotifers,

Artemia nauplii and commercial diet

Mean concentration (mg/L)

Water exchange rate Wastage (g/day)

Feed type'

DIN P (ton/day) DIN? P’
R 0.14£0.043 0.0120.001 50.9+4.49 7.0£2.20° 0.740.05°
A 0.4840.116 0.01+0.001 51.948.19 24.7+6.71° 0.740.09°
C 1.14£0.402 0.02+0.001 124.2419.17 140.9+50.38* 2.2+0.21°

'R: rotifer, A: Artemia nauplii, C: commercial diet.

*Values with different superscripts within the same column are significantly different (P<0.05).
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