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Tab.1 Specifications and composition of reagents

(%)

99.5
99.5
, 24 h , ,
30L , (LCso) 95% ,
, =0.1x96hLCs, SPSS(19.0)
24 h ANOVA , DUNCAN
24h , P<0.05 ;
, + (MeanSD), EXCEL2013
0 10 20 5 1
) 3 , 8 2 %%
21 RABEEETRABRASEE S EHE
’ X3
2.1.1
96 h 8h ,
' ’ 96 h 2
2 b b
1.2.2
0% ,
48h : : ’
0 10 203 ,
5 (0 5 10 15 20mg/L ) , ’
3 , 2 4
1 12 ’
, 25~31°C , 120 min ’ ’ )
2.1.2
3 ,
, , 60 min 96h LC50 . 0 16.357 mg/L,
( 10 52.540 mg/L, 20 58.622 mg/L
30~60 min) ,
1.2.3 0 10 20
24 48 72 96 h , 1.636 5.254 5.862 mg/L ,
P=(P'-C)/(1-C) ' 0~20
, C , P
) ; 22 RFASEETEBFRAEF Y EHE
. 5 (GB3097- ’H:_—%’—:‘]"i
1997)P
2.2.1
1.3 #IESH )
SPSS(19.0) 96h 96 h 4
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%2 TRARERMTIMBRANESHEHAEEYE

Tab. 2 Acute toxicity of nitrite on juvenile Lateolabrax maculatus according to salinity

. NO,-N (%)
(C) pH :
(mg/L) 24 h 48 h 72 h 96 h
0 0 0 0
14.74 0 0 12.5 25
20.00 0 16.67 75 91.67
0 29.5+0.5 8.12+0.07
27.14 8.33 41.67 91.67 100
36.84 41.67 91.67 100 100
50 83.3 100 100 100
0 0 0 0
50.00 0 0 8.33 41.67
60.82 0 0 41.67 75
10 30.5+0.5 8.05+0.05
73.98 0 50 75 100
90.00 25 100 100 100
109.46 100 100 100 100
0 0 0 0
58.55 0 0 25 50
70.00 0 12.5 33.3 91.67
20 30.5+0.5 8.05+0.05
84.14 41.67 100 100 100
100.00 66.67 100 100 100
119.53 100 100 100 100

R3 TRBEFHTIHEBRAMEGHNEFLBILRE LCs MIRERERE

Tab. 3 Median lethal concentrations (96 h LCsy) and the respective confidence intervals and safe levels of nitrite for

juvenile Lateolabrax maculatus in different salinities

0 10 20
Na'(mg/L) 59.6 3067.51 6075.42
Ca** (mg/L) 39.27 142.6 245.92
('C) 29.540.5 30.540.5 30.5+0.5
pH 8.12+0.07 8.05+0.05 8.05+0.05
y=11.902x-9.446 y=13.824x—18.785 y=18.484x-27.681
r 1.166 1.184 0.059
SE 2.734 3.24 5.224
(mg/L) 96 hLCs, 16.357 52.540 58.622
95% 1% PR (mg/L) 14.805~17.716 47.749~55.794 52.744~61.713
(mg/L) 1.636 5.254 5.862
; 2.2.2
, 5 ,
, 96h LC;s, 7.941 mg/L; 10
10 /2016 /40 / 10
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x4 FRBEFHTEBFENEYHEHNIESHE

Tab. 4 Acute toxicity of unionized ammonia on juvenile Lateolabrax maculatus according to salinity

. (mg/L) (%)
(C) pH
24 h 48 h 72 h 96 h
0 0 0 0
6 0.44 0 20.83 20.83 29.17
8.97 0.66 29.17 58.33 58.33 62.5
0 261 8.11+0.06
13.41 0.99 41.67 75 79.17 79.17
20.06 1.48 58.33 91.67 100 100
30 2.22 100 100 100 100
0 0 0 0
36.68 1.83 0 0 0 0
42.63 2.13 0 8.33 12.5 12.5
10 27.5+1 7.91£0.03
49.55 2.48 12.5 50 66.67 83.33
57.59 2.99 37.5 100 100 100
67.08 3.35 100 100 100 100
0 0 0 0
48.61 1.84 0 0 0 20.83
54.85 2.07 0 8.33 33.33 79.17
20 2841 7.78+0.01
61.89 2.34 8.33 25 54.17 100
69.83 2.64 50 83.3 100 100
78.79 2.98 100 100 100 100

£S5 TRBEFHTEBTFENESBNEFLBILRE LCs MIREREBIRE

Tab. 5 Median lethal concentrations (96 h LCs) and the respective confidence intervals and safe levels of unionized
ammonia for juvenile Lateolabrax maculatus in different salinities

0 10 20
Na'(mg/L) 59.6 3067.51 6075.42
Ca*" (mg/L) 39.27 142.6 245.92
(C) 26+1 27.5+1 28+1
pH 8.11+0.06 7.91+0.03 7.78+0.01

y=4.803x+0.678 y=4.770x+6.116 y=32.921x-49.818 y=32.486x—6.829 »=33.010x—51.544 »=33.421x—4.702

X 1.828 1.85 0.037 0.017 0.183 0.145
0.896 0.888 6.396 6.529 6.851 7.041
7.941 0.584 46.254 2.313 51.632 1.951
(mg/L)
95%
6.529~9.173 0.479~0.675 44.753~47.802 2.237~2.393 50.015~53.164 1.891~2.009
(mg/L)
0.794 0.058 4.625 0.231 5.163 0.195
(mg/L)
46.254 mg/L; 20 51.632 mg/L; 0.794 4.625 5.163 mg/L ,
0~20 0~20

; 0 10 20

Marine Sciences / Vol. 40, No. 10 /2016 11
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96 hLC50 . 0
2.313 mg/L; 20
0~20 ,

0.584 mg/L; 10
1.951 mg/L;

10 20
0.195 mg/L

; 0
0.058 0.231
, 10,

R #E T EA
LR

2.3 i3t 4 B #E

; 0~15 mg/L , 10
R 20 ; 20 mg/L
, 10

(=]

(P>0.05)

~
—_
~

oEh 20

PO

R *"/(mg/L)

O B~ N0 O

FEA%/(mg/(kg-min))

1
Fig. 1 Variation in specific oxygen consumption of Lateolabrax
maculatus at different ammonia—N concentrations

+

5

(P<0.05), (P>0.05)
Values are mean + SD. Different letters indicate significant differ-
ence (P<0.05), otherwise not significantly different (P>0.05)

24 TR&EETRIDETILY 4 & H R
FH) Yok
; 0~10 mg/L , 10
) 20 ; 15~20 mg/L
) 10 ,0 20

(P>0.05)( 2)
3

3 RAEETEAMBREAMNEF S EHE
PEFS R

12 /2016

~ 0.12 i EE0 w10 oERE20
£

E 0.10

%D 0.08

é" 0.06

; 0.04

;lﬁ 0.02

*0.00

Jo **/(mg/L)
2
Fig. 2 Variation in ammonia excretion of Lateolabrax

maculatus at different ammonia—N concentrations
+

(P<0.05), (P>0.05)
Values are mean + SD. Different letters indicate significant differ-
ences (P<0.05), otherwise not significantly different (P>0.05)

, (Anguilla anguilla)'®

)[7]

(Sciaenops ocellatus (Mugil platanus)'®

, Fe2+
Fe3+
Cl , NO,-N
, NO,-N
[9-11]; Caz+
NO,-N [12]
32 ARABETEBFRERAEF Y205
XA
(NH,")
(NH3) , ,
pH
(NH3) (NH,") 300~400 [
(NH3)
14 > >
pH
[15]; NH4+
K, (NMDA) ,
C a2+ , [16]
0~20
(Na* Cca* )

10
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REPORTS

, 10~138,
% (Trachinotus
marginatus)'”! % (Trachinotus carolinus)!"® (Mugil platanus)® fif (Centropristis
, , Na” Striata)[zo] ,
Ca™"' , NH, " -Na* ,
L , (6
z6 AEBEANIBBRAMERFENREREKE
Tab. 6 Safe concentrations of unionized ammonia and nitrite for different fishes
(mg/L)
(C) pH TAN NH;-N  NO,-N
23.6~24.3 7.3~7.4 5 0.066 3.99
#2(Trachinotus marginatus)  0.86 g+0.21g 24.2~24.5 7.7~7.8 10 0.187 11.67 [17]
24.3~24.5 8.0~8.2 30 0.106 3.75
7.34 0 3.01 0.06 0.15
(Mugil platanus) gélﬁqioz'o; rﬁ 25+1 7.72 15 207 008  3.62 8]
7.76 30 2.13 0.08 3.59
22.2 8.29~8.33 10 0.046 19
fig (Centropristis striata) 9.9g+09 ¢ 20.0~20.1 8.21~8.27 20 0.052 24.19 [20]
30.1~30.3  8.23~8.30 30 0.054 21.64
27.8~28.0  8.33~8.35 6.3 0.095 1.67
2 (Trachinotus carolinus) 8.1g+05¢g 27.7~28.0  8.33~8.36 12.5 0.101 2.60 [18]
27.9 8.23~8.36 25.0 0.097 3.42
(Epinephelus coioides) 44 cm 25 80  30~31 001 267 [21]
10.5 cm 0.21 20.8
(Cynoglossus semilaevis) 3.0~3.4 cm 16 7.9 30~33 0.06 4.17 [22]
(Sparus macrocephalus) 30g 25 8.1 28 0.199 [23]
(Ctenopharyngodon idellus) 7.07 cm 25 7.5~8.1 0.047 [24]
(Siniperca chuatsi) 1.0~1.5 cm 25 7.9~8.1 0.06 5.01 [25]
25~30 8.05~8.19 0 0.794  0.058 1.636
(Lateolabrax maculatus) 50.33 g+4.35g 26.5~31 7.88~8.10 10 4.625 0.231 5.254
27~31 7.77~8.10 20 5.163  0.195 5.862
3.3 AR#HEETRAM G LG 4 & 4R ’
Ao RF Y Lo 0
, 10
0~10 mg/L
; s 10 , 20
) ) ) , 10 ;
15~20 mg/L s 10
, 0 20 )
s 15mg/L 0
0~15 mg/L , 10 , ,
20 , 10 (Rachycentron canadum) (261
Marine Sciences / Vol. 40, No. 10 /2016 13
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B AR RIRA R8T TG 4h & 0GR
0 10 20
16.357 52.540  58.622 mg/L;
0.794 4.625 5.163 mg/L;
0.584 2313 1.951 mg/L
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Toxicity of unionized ammonia and nitrite on juvenile Lateolabrax
maculatus according to salinity

HAN Feng, HUANG Jie-si, WEN Hai-shen, ZHANG Mei-zhao, LI Ji-fang,
ZHANG Kai-giang, WANG Wei
(Fisheries College, Ocean University of China, Qingdao 266003, China)
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Abstract: The toxicity of unionized ammonia and nitrite on juvenile Lateolabrax maculatus (weighing 50.33 + 4.35 g)
was studied at different salinity levels of 0, 10, and 20. The effects of salinity (0, 10 and 20) and ammonia exposure
(0, 5, 10, 15 and 20 mg/L) on oxygen consumption and ammonia excretion of juvenile L. maculatus were also
evaluated. The results showed that the safe concentration values of nitrite for L. maculatus at salinity levels of 0, 10
and 20 were 16.357, 52.540 and 58.622 mg/L, respectively. The safe concentration values of ammonia—N (union-
ized plus ionized ammonia as nitrogen) for L. maculatus at salinity levels of 0, 10 and 20 were 0.794, 4.625 and
5.163 mg/L, respectively. The safe concentration values of ammonia—N (unionized plus ionized ammonia as nitro-
gen) for L. maculatus at salinity levels of 0, 10 and 20 were 0.584, 2.313 and 1.951 mg/L, respectively. The oxygen
consumption and ammonia excretion of juvenile L. maculatus were significantly affected by salinity and ammonia

exposure. Oxygen consumption and ammonia excretion reached the minimum values at salinity level of 10.

(ALt 4 5 %)
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