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(Willcox et al, 2007; Liu et al, 2009) ,

(Willcox et al, 2007; Liu et
, 2012; Wang et al, 2015a, 2015b;
, 2016),

al, 2009;
Pascual et al, 2015;

(Aurelia

coerulea) ,

1

1.1

(Aurelia coerulea)
16 ,
( ~96h)
, 18—21°C,

3040.5, pH 8.100.16, <0.02mg/L,
, (21.0+0.5)°C

1.2
, NH,CI
( ), NH,CI :
NH,CI,
1000mL
1000mL , 500mL ,
24h
1.2.1
24h 100% 96h 0%
, , 9
, 16.90 24.90 36.96 54.67
80.87 119.61 176.92 261.68 387.06mg/L,
8 , 17.01 21.00

2592 32.00 39.50 48.76 60.19 73.74mg/L

> B

9—10 ,
10 ,
24 48 72 96h
1.2.2
15% 30% 45% 60% 96h LCsp,  3.82
7.63 11.45 15.26mg/L, ,
9—10
, 3,
1.3
(NH,+ NH;, TAN) (1)
(NH3) (Emerson et al, 1975):
pNH; = pTAN/[10 P*+PH 17, (1)
, pNH; (mg/L), pTAN
(mg/L), pKa  NH;-N :
pKa =0.09018 + 2729.92/T (T ,T=273+1,
t °C)
Excel , SPSS 16.0
Probit 24 48 72 96h
(LCsp); (SO) : SC = 0.1 x 96h LCs,

(Sprague, 1971) Duncan

>

P <0.05

2.1



4 : 811

2.2 164.26 62.67 25.44mg/L,
11.36 827 3.16 2.18mg/L,
> 2.54
; ) ) 0.13mg/L; 24 48 72 96h
5 s 49.96 31.53 24.54 21.43mg/L,
R ( 1 2) 12.62 8.27 3.16
120 - 2.18mg/L,
100 2.14  0.11mg/L
i 60 —o—24h ’
{lé 40 —=—48h )
20 —4—72h
——96h i
0 s - s s - )
0 100 150 200 250 300 350 400
SETRETAN (mg/L) , 3
24 R
1
Fig.1 The acute toxicity of ammonia nitrogen in the 4. coerulea 7.8 ’ 382 7. 63 1145
polyp 15.26mg/L 7.7
120 7.5 6.5 5.9 s 3.82
100 7.63mg/L s
g 80f (P>0.05); 11.45mg/L. 6 9
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Fig.2 The acute toxicity of ammonia nitrogen in the 4. coerulea ) , 6
ephyra
59%, ;
11.45 15.26mg/L 3 6 9
s 1 s ’ 12
24 48 72 96h 225.60 ()
F1 &N A KSR KSR KRS BIERE
Tab.1 The median lethal concentration of ammonia nitrogen in the A. coerulea polyp and ephyra
LC50 (mg/L)
SC (mg/L)
24h 48h 72h 96h
Polyp 225.60 164.26 62.67 25.44 2.54
TAN
Ephyra 49.96 31.53 24.54 21.43 2.14
Polyp 11.36 8.27 3.16 1.28 0.13
NH;

Ephyra 2.52 1.59 1.24 1.08 0.11
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Fig.3 Effect of ammonia nitrogen on average number of 0.07mg/L,
daughter polyps .
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Fig.4 Effect of ammonia nitrogen on daughter polyp production fii (0.46mg/L; , 2015)
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3 (1.95mg/L; ,2016) (2.57—4.95mg/L;
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3.1 2006) >
, (Selvan, 2011) ,
(Randall et al, 2002) (Purcell et al, 2007), ,
( , 2015; , 2016) ,
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2013) ( 3.4
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( . 2012; )
2016; ,2016)
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ACUTE AND CHRONIC TOXICITY OF AMMONIA NITROGEN TO THE POLYPS
AND EPHYRAE OF MOON JELLYFISH AURELIA COERULEA

MENG Qian', CHEN Si-Qing"? LIU Kun',

TAN Jie"?, BIAN Li"?
(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow Sea Fisheries Research

Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Laboratory for Marine Fisheries Science and Food
Production Process, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

GE Jian-Long"?, LIU Chang-Lin"?,

Abstract
ephyrae of moon jellyfish Aurelia coerulea in water temperature 21°C, salinity 30, and pH 8.10. Meanwhile, the chronic

Using static biological toxicity test, we analyzed the acute toxicity of ammonia nitrogen on the polyps and

toxicity of ammonia nitrogen to asexually reproduction of scyphistoma was determined. The acute toxicity results show
that the toxicity of ammonia had a significant positive correlation with the stress time and concentration. The 24, 48, 72,
and 96h median lethal concentration (LCs) of total ammonia nitrogen was 225.60, 164.26, 62.67, and 25.44mg/L in the
Aurelia polyps; and 49.96, 31.53, 24.54, and 21.43mg/L in the Aurelia ephyrae, respectively. The safe concentration of
total ammonia nitrogen for polyps and ephyrae was 2.54 and 2.14mg/L, and that of the unionized ammonia was 0.13 and
0.11mg/L, respectively. The chronic toxicity results show that the daughter polyp number produced under ammonia
exposure was significantly less than that of the control group. While the daughter polyp reproduction rate could recover to
the same level of the control group as exposure time prolonged. Results showed that ammonia nitrogen had toxic effects on
moon jellyfish A. coerulea, and the increased ammonia nitrogen level in the eutrophic water was not the direct cause for
the outbreak of A. coerulea. In addition, A. coerulea scyphistoma may be able to tolerate a chronic ammonia nitrogen stress.
ammonia nitrogen; acute toxicity; chronic toxicity

Key words Aurelia coerulea,



