KFAS #a+ e
Korean Journal of Fisheries and Aquatic Sciences

gh5=2] 52(3), 268-273, 2019

Original Article

Korean J Fish Aquat Sci 52(3),268-273,2019

ZIMN EATL ZHES(Acanthopagrus schlegelii) X|0{0fl Ojx|= &M

=
=4 goF
MA - Z|2X| - BhEEr

Acute Nitrate Nitrogen Toxicity in Juvenile Blackhead Seabream

Acanthopagrus schlegelii
Seok Seo, Eun Ji Choi and JeongHwan Park*

Department of Fisheries Biology, Pukyong National University, Busan 48513, Korea

This study evaluated acute nitrate nitrogen (NO,-N) toxicity in juvenile blackhead seabream Acanthopagrus schilegelii.
Seventy juveniles (Trial A, 7.1+0.6 g) and nine juveniles (Trial B, 71.3+3.5 g) per 70 L tank were exposed to NO,-N
concentrations of 0, 500, 1500, 2500, 3500, and 4500 mg/L and 0, 600, 1200, 1800, 2400, and 3000 mg/L, respec-
tively, in triplicate for 7 days. In Trial A, all fish exposed to 3500 and 4500 mg NO,-N/L died within 48 h; in Trial
B, all fish exposed to 3000 NO,-N/L died after 120 h. The 96 LC, and 168 LC, were 2505 and 1806 mg NO,-N/L,
respectively, in Trial A, and 2663 and 2377 mg NO,-N/L in Trial B. Large juveniles were more resistant to NO,-N
than small juveniles. The results of acute NO,-N toxicity studies provide important data for subsequent chronic toxic-

ity studies.
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opA] AL AACIA 71wk el Qs Al %
sz 2 4 4] W 59k 2 258wkl 9lri(Zhang et al.,
2011; Liu etal., 2018). SFA|TF QFA] 4H¢] & HH-2- of 2 2HAE
A& §5TH(Crab et al., 2007). &Aool A v & 5= 1w
T a2 L Q12 5G] RS U0, BE U A
=2 THAHAE gskal BE okt S Al XIth(Boyd
et al., 2005; Buschmann et al., 2006). ©|Z s} 235}7]| |3t
Mog 4 e ALt wiolzlepa x| At A
o2 FEAE QJtK(van Rijn 1996; Davis and Arnold 1998,
Midilli et al., 2011; Zhang et al., 2011; Widiasa et al., 2018).

SRATPAA LT ol A ALY ATt e BER 5
° 49 22| Fxok 7l B AA, BE, AE, BH(Ro-
drigues et al., 2011; Schram et al., 2014; Freitag et al., 2015)
of QaFS Fol A WS A7) 74412 5= ek whe
Ak} ZR-gof| o &2 o' Hiby HA0] FET} Aksst

L BOlIPA A 2T A ofF o] A G FA| o
okl =S TS Jlo] Wasich B4 Zsks
Hlolis Qubsoz 4 9wk 54 Aol thEAolch.
K5 AR B AY F 7P 712A0 Ao, AY B
Aol BAY I, A, F7F B4 that WS lmsi
AFg-EITHHamlin, 2006). 4 S4& B7FHs o 4

A A2 50%7H 5 A7k el Al AR el
HH=2|Als &= (Median Lethal Concentration, LC, )& A8}
™ (Parish, 1985), o5 &l ¥ =/ Ag el izt 5% ¥l
2 o &g 4 ol

A5 (Acanthopagrus schlegelii) 2 QA o2 2o =
© 3914 (euryhaline) o}0]m, ofAlobr|elol 4 1R
S AF oFAlojE 0 &7 oA A ¢ltk(Chang and Yueh, 1990). T3t
WHES AT B A S 2o ME A7) H 54 0m &atolz}
A Al ) TAE AMS-S BT iepte] 715 ow
e 28 o) % Shbolth. Lejut Boluleka] XA
oA A m= ARSSl7] flel At AR 2o gt A
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Z_|
e 7—1]'7—,]' 0 (EH_:_?-) 500 1500 2500, 3500 4500 mg
NO,-N/Lo|8itt. Trial Bl A= B+t A5 71.3£3.5g, B+t 4
0] 16.1 +0.7 cm?l 7= 2| o|(h & 2] 0])E o] &-3}3 o, 7}
Fzof| gupE| 4 -gshqiey. AAMY Aaol Ay see 42
0 (th =), 600, 1200, 1800, 2400, 3000 mg NO,-N/Lo|§ltt.
A A 2 5= AXRFEE(NaNO,) A 2K(Duksan, lansan,
Korea)s #7}ale] At ¥ Hw2 zAslgon, gzt

~

= AQkRS HUEEA] 9okh T AlY wmz Al 7)7F Eof
o]% _'g_;]_;]z_s]‘;(] ?3]-311——9—11] 017]— X—]xﬂ /\F/']:,,] 80% 29:](09 00

21:00) 331 A] 72 E9k HAL AR E Atk B4 A
[ el a2 g-al—o}o:] ZF AT W ZALA] A4 "l B e
EE PR PSR S5 AAYTE SE ANT F B e
01%94 HH/H § ?‘zﬂ- %1-5\40]@]. o]-xu]-/\% R A _4 Z71= 4
2157 918) AAIBEATE HAF AR ZA] Al A G 4
4 ofahs WA st
23 Y MEZ 5
42, pH, 82 4kh, B, A4 At TRIE SAHQ

40D, HACH CO, Loveland, Colorado, USA)& ] Sho] o
7t 23](09:00, 21:00) S8t G2 A7 AEE £47]
(Pro2030 electronic probe, YSI, Yellow Springs, Ohio, USA)

£ ol g:5fo] 23heick. ALY

Aas

TG T AL

EF AoFS Hrlsla Zut2 B33 3= A (DR 2800, HACH

Table 1. Water quality in the experimental tanks with the small sized juvenile (mean 7.1+0.6 g, Trial A) and the large sized juvenile (mean

71.3 £3.5 g, Trial B) of blackhead seabream Acanthopagrus schlegelii for 7 days

Target NO,-N (mg NO,-N/L) Actual NO,-N (mg NO,-N/L) DO (mg/L) pH Salinity (psu)  Temperature (°C)

Trial A
0 2+12 7.54+0.15 7.84+0.21 30.8+0.22 25.2+0.4
500 485+35° 7.45+0.15 7.88+0.21 31.8+0.3° 25.4+0.3
1500 1542+40° 7.52+0.17 7.80+0.18 34.2+0.4° 25.2+0.3
2500 2449+65¢ 7.55+0.21 7.78+0.18 36.0+0.3¢ 25.3+0.3
3500 3530+57¢ 7.47+0.26 7.79+0.14 37.7+0.4¢ 25.3+0.4
4500 4566+71° 7.53+0.08 7.80+0.09 40.3+0.2f 25.3+0.1
P value 0.000 0.075 0.146 0.000 0.097

Trial B
0 1+02 7.40+0.16*  7.81+0.14 30.8+0.22 25.0+0.2
600 604+14° 7.25+0.192 7.77+0.16 32.2+0.2° 25.1+0.2
1200 1216+21°¢ 7.3520.22%  7.75+0.22 33.4%0.3¢ 25.0+0.2
1800 18164234 7.47+0.18° 7.80+0.18 34.60.2¢ 25.0+0.2
2400 2422429 7.29+£0.22%®  7.8110.16 35.60.4° 25.1+0.3
3000 3000154 7.39£0.1120 7.77+0.16 37.240.3 25.1+0.2
P value 0.000 0.000 0.187 0.000 0.263

Values (mean+SD) with different superscripts in same columns are significantly different (P<0.05). DO, dissolved oxygen.
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Fig 1. Time-course survival rate of the small sized blackhead seabream Acanthopagrus schlegelii juvenile (mean 7.1+0.6 g) according to

nitrate nitrogen concentrations.

CO, Loveland, Colorado, USA)2- ©]-8-5}¢] cadmium 2+ vF
A4 (Hach Method 8039).0.2 =451t}

WEEE 24N A 02 M HAL R 2E o] gato]
Alitstgict. Ao o] FAF el A o7 =2 A He| 59
R P R e P ERRERI S k23
& A ANAE AEste] Akl eh(Kim et al., 2017).

MRS E(LC, )2l At L E7 X2l

U= 2] AFs- %= Ordered Probit Model £-4]H S 0|83}
EA4351 et o] 919 A3k= One-Way ANOVA testS 59
BA AR AASEL FRANY 79 Tukey's HSD test,
Ato] opd 79 Games-Howell test2 B4k 742 524
7JBFATHP<0.05). FASH4] 412 SPSS TA T2 13 (ver.
25,002 AHE-a}oITY.

o

2

1

o [z ol

379 54 AE 717t Bt =4 24 A Table 19 Yeps
T}, Trial A9} Trial B] -§-& Abd = W& AR Lol A Bt 7.25
mg/L o[/ & {2513t} pH= Bt 7.75-7.882 A=
o 490 W 250-254°CE SR8t Trial A2] AAHA
22 =0, 500, 1500, 2500, 3500, 4500 mg NO,-N/L A1 9]
TFol| A ZFzF 2+ 1, 485+ 35, 1542 40, 2449 + 65, 3530+ 57,
4566+71 mg NO,-N/LE Ueht 2+ A3to) A LR 2 519
H AY sEok AR FEo R §A8k % TH(P<0.05). Trial B
ol M= HAY A4 w710, 600, 1200, 1800, 2400, 3000

mg NO,-N/L AgFo|A Z2zF 1+0, 604+14, 1216£21,
1816 23,2422 +29, 3000+ 54 mg NO,-N/L & v}EfL} 7} A
AollA HERE s E A e AR 082 fA5)
FHP<0.05). HE-2 AT A Ao F7h - A 7E -9
5}A ZFo) 7} 2L A THP<0.05) (Tabel 1).

MZE 9 BERARSE(LC,)

Trial AoA] A4 Z4 55 0, 500, 1500, 2500 mg NO,-
N/L A9 47 Aof9] HE2 217 99.0, 95.2, 74.8,
13.3%0]%12.1, 35002} 4500 mg NO,-N/L A 3l7+= 484]7¢
0]3 & 7} A7} H| Ak CHFig 1). Trial BS] 7%, 0, 600, 1200
mg NO-N/L AE 9] thF 2] 0]2] HEE-S 100%= LEF:
2 18007} 2400 mg NO,-N/L 3 7-0] &8-S Z2F 96.33}
51.8%0] itk uHd 3000 mg NO,-N/L AFT= 120417k 0] 5
A 7W A7 HAFsEicHFig 2).

A Aa o] w2 AP LC, & 243 At 96
LC, 2} 168 LC, = Trial A%l|A] 25052} 1806 mg NO,-N/L°]
131 Trial BejlA 26632} 2377 mg NO,-N/Lo| itk AJ7HX,
elapsed time)o]] whE WHRAAREE(Y, LC, )9 AoatA Al

<1} Zth(Fig 3).

35 48 ZJo|(7HAlE 7.1£0.6 g):
Y=-0.0261X2-2.47X+2942 (X, 24-168A|7})

s diE ACHAIZ 71.3+35 g):
Y=0.0619X2-19.3X+3920 (X, 24-168|%h)
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Fig 2. Time-course survival rate of the large sized blackhead seabream Acanthopagrus schlegelii juvenile (mean 71.3£3.5 g) according to
nitrate nitrogen concentrations.

A &2 of2] FE A E of 7 277t AR BAE
Zlof| 3t HAlo] Zr}strlal B sk t(Macek et al., 1978;

3500 | O #® Small fish (mean 7.1 g)
O Large fish (mean 71.3 g) Sprague, 1985). 12 LAl 7FA] 271(6.9+0.3,66.9 +3.4,673.8
+18.6 g)9] Siberian sturgeon Acipenser baerii= A0 2 3t
Y=0.0619X*—19.3X+3920 . -
3000 | Hamlin (2006)2] A &of| A= o] F2] A7|7} Zopda5 HAl

(R*=0.9818)

J Ado] gt £ WS Barskelny. AAd ATt ol R
o A gL Fo| B4 Ex ALS B2 2fo|Z ol3)
°—y 2k 4 9let.

A2 96 LC, ) Bt F= WS S oI5l 49
573-3450 mg NO,-N/L (Pierce et al., 1993; Rodrigues et al.,
2011), @<= o 72 4% 191-1975 mg NO,-N/L (Trama 1954;
Rubin and Elmaraghy, 1977; Scott and Crunkilton, 2000)©] ™,

2500

Y=—0.0261X—2.47%+2942
2000 L (R°=0.9936)

1500 1 L 1 L L Il

Median lethal concentration (mg NO;-N/L)

24 48 72 9 120 144 168 B3 %] 4k of Fofl thet =4 5=’ 917F etk & A Qi

Elapsed time (h) 12 Aol A] black seabream A. schlegelii®] <t 24 LC, 7} 96

' LC,, 5= 32207} 2584 mg NO,-N/LZ eyttt oh2 sfjAt

Fig 3. Time--cour.se médian lethal concentration for the small and 0]Z0] A A io| Y3t 24 LC,, %= cape sole Hetero-
the large?. sized juvenile of blackhead seabream Acanthopagrus mycteris capensis 5081 mg NO,-N /L, white seabream Diplo-
schlegeli. dus sargus 3582 mg NO,-N/L, striped seabream Lithognathus
mormyrus 3471 mg NO,-N/L=E eyt © w(Brownell, 1980),

o & 96 LC,, 5=+ planehead filefish Monocanthus hispidus 573
mg NO,-N/L, clearnose scate Raja eglanteria >960 mg NO -

B A3 oA 74 EoF & 717 A7)0 A ES o s & N/L, Florida pompano Trachinotus carolinus 1000 mg NO,-
A A o] w2 AELT MRS E(LC, ) S 2AF N/L, cobia Rachycentron canadum 1829 mg NO,-N/L, gulf
BFYIT) =0 e o] ALY AL ZHEo|| A EALS 0] H .0 black seabass Centropristis striata 2400 mg NO,-N/L, beau-

3
o, =0 Ao LhebTh ;?-‘,—_} ;j_] ;3_ /\5 % 0] JTFL. 7] o] gregory Pomacentrus leucostritus >3000 mg NO,-N/L= L&}
whe} 2po]7} 9Jgith. B Aldlof A o x]o]el Ad x]0]9] 96 WYth(Pierce et al., 1993; Rodrigues et al., 2011). T2 3jj4t o]
LC, 7168 LC, S A9 & uff B 2] o]7} 223 2] o]o] v]af & Fol v W5} w black seabream A. schlegelii®] A4Hd A
AP A 2o gt Ul o] Al A 0 & =0 AES malr o]el Zof gt 2 S A e 2ol qinh
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