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Fig. 1 Average weight of small Lateolabrax maculatus

juveniles at different salinity and E, concentrations

60 50 mg/kg  Ej; 75 25 mg/kg
Ey; 90

5

(P<0.05) *

5

(P<0.05)
Feeding 50 mg/kg E,on 60" day; feeding 25 mg/kg E, on 75" day;
normal feeding on 90" day. Comparison between different salinity at
same times, different letters represent statistical difference (P<0.05).

Comparison between different times at same salinity, * represents
statistical difference (P<0.05)
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Average weight of medium Lateolabrax maculatus juveniles at different salinity and E, concentrations

45 , A
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>

Feeding 50 mg/kg E, on 15™ day; feeding 25 mg/kg E, on 30™ day; normal feeding on 45™ day, divided into treatment group and control group.
Figure A: comparison between different salinity at same time, where different letters represent statistical difference (P<0.05). Figures B and C:
comparison between different times at same salinity, where different letters represent statistical difference (P<0.05)
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juveniles at different salinity
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Comparison between dlfferent times at same salinity, where different
letters represent statistical difference (P<0.05); Comparison between
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Fig. 4 Average body length of small Lateolabrax maculatus
juveniles at different salinity and E, concentrations
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Feeding 50 mg/kg E, on 60" day; feeding 25 mg / kg E, on 75" day;
normal feeding on 90" day. Comparison between different salinity
at same time, where different letters represent statistical difference
(P<0.05). Comparison between different times at same salinity,
* represents statistical difference (P<0.05)
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Fig. 5 Average body length of medium Lateolabrax maculatus juveniles at different salinity and E, concentrations
15 50 mg/kg  Ey; 30 25 mg/kg  Ey; 45 , A,

, (P<0.05) B C ,

(P<0.05)

Feeding 50 mg/kg E,on 15" day; feeding 25 mg/kg E, on 30" day; normal feeding on 45™ day, divided into treatment group and control group.
Figure A: comparison between different salinity at same time, where different letters represent statistical difference (P<0.05). Figures B and C:
comparison between different times at same salinity, where different letters represent statistical difference (P<0.05)
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Fig. 6 Average body length of large Lateolabrax maculatus
juveniles at different salinity
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Comparison between different times at same salinity, where differ-
ent letters represent statistical difference (P<0.05); comparison be-
tween different salinity at same time: * represents statistical differ-
ence (P<0.05)
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Fig. 7 Average hepatic index of small Lateolabrax macu-
latus juveniles at different E, concentrations
60 50 mg/kg  Es; 75 25 mg/kg  Es;
90 ,

(P<0.05) , (P<0.05)
Feeding 50 mg/kg E,on 60" day; feeding 25 mg/kg E, on 75" day;
normal feeding on 90™ day. Comparison between different times at
same salinity, where different letters represent statistical difference

(P<0.05). Comparison between different salinity at same time: * represents
statistical difference (P<0.05)
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Fig. 8 Average hepatic index of medium Lateolabrax maculatus juveniles at different salinity and E, concentrations
15 50 mg/kg  Ey; 30 25 mg/kg  E; 45 s
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Feeding 50 mg/kg E, on 15™ day; feeding 25 mg/kg E, on 30" day; normal feeding on 45™ day, divided into treatment group and control group.
Figure A: comparison between different salinity at same time, where different letters represent statistical difference (P<0.05). Figures B and C:
comparison between different times at same salinity, where different letters represent statistical difference (P<0.05)

30

(P<0.05)

3 W

14

0.05

m TR (O) PR AR L
0.04F DIEH QGO FEEIEEL

@ R4S AR AL
0.03 F b

T ab
0.02} ? a*
0.01} g
0.00 L 1
0 15 30
s faj/d

9 Average hepatic index of large Lateolabrax macu-
latus juveniles at different salinity

, (P<0.05)
L * (P<0.05)

Comparison between different salinity at same time, where different

E,

9 &
.\__]E
=S
B
’ 9
’ Fig.

[17-18]

[19]

’ (P<0.

[20]
/2017 /41

letters represent statistical difference (P<0.05). Comparison between
different times at same salinity: * represents statistical difference

05)

(P<0.05),



e IRkE REPOATS

, 15d sinesis) (PHE) (271
s PHE ,
(P<0.05),
3 ‘}:lﬁ'g [28]
s , IGF-1
15 d s ,
15 d s
B ) E2
1969 , Yamazaki "% , E, ,
, 50 ,
, 15 d s
(Dicentrarchus labrax) (Hippoglossus , E,
hippoglossus) (Acipenser brevirostrum) R ,
[23-25]
50 25 mg/kg E,
, 75 90d R
E2 5 5 EZ
’ s EZ
E, )
5 E2 15 d E2 .
s (P<0.01),
, E, , , (P<0.05),
E,
E2 5
75 90d R ,
15d E, s E, , )
25mg/kg E, >
E, s , 50  25mg/kg E, ,
25mg/kg E, >
) 15d , , , 15d ,
5 5 E2 5 5
[26]
#il!(Spinibarbus R

Marine Sciences / Vol. 41, No. 6 / 2017



16

e IRkE REPOATS

R . [M].
, 1987:327-332.
Cheng Qingtai, Zheng Baoshan. Fish system retrieval
of China[M]. Beijing: Science Press, 1987: 327-332.
[J1. ,2012, 19: 267-269.
Xie Fengcai, Wen Haishen, Zhang Meizhao. Breeding
status and freshwater culture technology of Lateolabrax
japonicus in China[J]. Modern Agricultural Science and
Technology, 2012, 19: 267-269.
[J1. , 1983, 7(6): 40-45.
Wu Guangzong, Yang Donglai, Pang Hongyan. The spawning
of perch Lateolabrax japonicus in Bohai Bay[J]. Marine
Science, 1983, 7 (6): 40-45.
[J1.
,2016, 4: 261-263, 269.
Wang Hailiang, Wen Haishen, Zhang Xiaoyan. Effects
of salinity stress on antioxidant enzyme and non-specific
immunity activities in the intestine of juvenile Lateolabrax
maculatus[J]. Modern Agricultural Science and Technology,
2016, 4: 261-263, 269.
[J1. , 2004, 28(3): 23-27.
Xie Yangjie, Weng Chaohong, Cai Yi. Effects of prey
concentrations on growth and survival of sea perch,
Lateolabrax japonicus larvae[J]. Marine Science, 2004,
28(3): 23-27.
[J1. , 2016, 34(2): 66-68.
Li Peng, Xiao Fei, Gao Haiju.Development trend and
discussion of seawater desalination industry in China[J].
Water Resources & Hydropower of Northeast China,
2016, 34(2): 66-68.
Diaz N, Piferrer F. Lasting effects of early exposure to
temperature on the gonadal transcriptome at the time of
sex differentiation in the European sea bass, a fish with
mixed genetic and environmental sex determination[J].
BMC Genomics, 2015, 16(1): 1-16.
Sfakianakis D G, Papadakis 1 E, Papadaki M, et al.
Influence of rearing temperature during early life on
sex differentiation, haemal lordosis and subsequent
growth during the whole production cycle in European
sea bass Dicentrarchus labrax[J]. Aquaculture, 2013, s
412-413(6): 179-185.
Colburn H R, Walker A B, Berlinsky D L. The effects
of temperature on sex differentiation and growth of
black sea bass (Centropristis striata L.)[J]. Aquaculture
Research, 2009, 40(6): 729-736.
Saillant E, Fostier A, Haffray P, et al. Saline preferen-
dum for the European sea bass, Dicentrarchus labrax,
larvae and juveniles: effect of salinity on early devel-
opment and sex determination[J]. Journal of Experi-

/2017

/

[11]

[12]

[13]

[14]

[15]

41

mental Marine Biology and Ecology, 2003, 1: 103-117.
Blazquez M, Zanuy S, Carrillo M. Structural and func-
tional effects of early exposure to estradiol-17p and
17a-ethynylestradiol on the gonads of the gonochoristic
teleost Dicentrarchus labrax[J]. Fish Physiology and
Biochemistry, 1998, 18(1): 37-47.

[ , 2010,
32(2): 148-153.
Zhuang Ping, Tian Meiping, Zhang Tao, et al. Effects of
dietary estradiol-17  on growth and blood biochemistry
in juvenile Siberian sturgeon Acipenser baerii[J]. Ma-
rine Fisheries, 2010, 32(2): 148-153.
1 , 2013, 37(6): 1020-1027.

Li Guangli, Deng Siping, Wang Wenda, et al. Effects of sex
steroid hormones on sex differentiation of Clarias fuscus[J].
Acta Hydrobiologica Sinica, 2013, 37(6): 1020-1027.
(1. (

), 2005, 3: 548-551.
Fu Shijian, Xie Xiaojun, Yuan Lungiang. Effect of
dietary starch level on postprandial change of HSI in
southern catfish juvenile[J]. Journal of Southwest China
Normal University (Natural Science), 2005, 3: 548-551.
. CO,

(HSI)  Fulton’s K

, 2010, 24: 310-311.
Sun Tingting. The impacts of warm and CO, acclimations

(P.brachycephalum)
[J1.

on the hepatosomatic index(HSI)and Fulton's K condition
factor of Antarctic eelpout P.brachycephalum[J]. Modern
Agricultural Science and Technology, 2010, 24: 310-311.
[J]. ,
1995, 2: 54-57.
Wang Yongxin, Chen Jianguo, Sun Guoying. Effects of
temperature and salinity on embryo and early larvae
development in common sea bass, Lateolabrax japonicus[J].
Fisheries Science & Technology Information, 1995, 2:
54-57.
Boeuf G, Payan P. How should salinity influence fish
growth?[J]. Comparative Biochemistry & Physiology Part
C Toxicology & Pharmacology, 2001, 130(4): 411-423.
[J1. , 2016, 40(3): 17-22.

Yang Shan, Wang Yan, Liu Tao, et al. Effect of salinity
on composition and content of amino acid profiles of
juvenile and larval Lateolabrax japonicu[J]. Marine
Science, 2016, 40(3): 17-22.
(Lateolabrax japonicus)

, 2013, 44(2): 337-341.
Du Tao, Huang Yang, Qin Xueying, et al. Difference analysis

1.

on growth characteristic of one year old Lateolabrax
Jjaponicus cultured at different salinity[J]. Oceanologia
Et Limnologia Sinica, 2013, 44(2): 337-341.

/6



e IRkE REPOATS

[20] Alava V R. Effect of salinity, dietary lipid source and [J1. , 2009, 28(6):
level on growth of milk-fish Chanos chanos fry[J]. 630-634.

Aquaculture, 1998, 167(3/4): 229-236. Wu Cuiqin, Yuan Dongxing, Liu Baomin.Study on es-

[21] Yamazaki F. Sex control and manipulation in fish [J]. trogenic effects of 17a-ethynylestradiol on juvenile
Aquaculture, 1983, 33: 329-354. Pagrosomus major[J]. Marine Environmental Science,

[22] Grandi G, Giovannini S, Chicca M. Gonadogenesis in 2009, 28(6): 630-634.
early developmental stages of Acipenser naccarii and [27] , R s
influence of estrogen immersion on feminization[J]. fif [J1.
Journal of Applied Ichthyology, 2007, 23(1): 3-8. , 2014, 38(2): 304-311.

[23] Blazquez M, Zanuy S, Carrillo M, et al. Structural and Yue Nannan, Wang Mi, Yan Yulian, et al. Effects of
functional effects of early exposure to estradiol-17f and dietary PHE exposure on the haematological indexes
170-ethynylestradiol on the gonads of the gonochoristic and hepatopancreas of Spinibarbus sinensis[J]. Acta
teleost Dicentrarchus labrax[J]. Fish Physiology and Hydrobiologica Sinica, 2014, 38(2): 304-311.
Biochemistry, 1998, 18(1): 37-47. 28] 2, , , . (Lateolabrax

[24] Hendry C I, Martin- obichaud D J, Benfey T J. Hor- Jjaponicus) IGF-1 IGF-1 IGFBP-1
monal sex reversal of Atlantic halibut (Hippoglossus hippo- mRNA [J1]. , 2014, 35(4):
glossusL)[J]. Aquaculture, 2003, 219(1/4): 769-781. 39-44.

[25] Flynn S R, Benfey T J. Sex differentiation and aspects Qian Kun, Wen Haishen, Chi Meili, et al. Effects of
of gametogenesis in shortnose sturgeon Acipenser bre- exogenous hormone injection on the serum IGF-1 and
virostrum Lesueur[J]. Journal of Fish Biology, 2007, the expression of IGF-1 mRNA and IGFBP-1 mRNA in
70(4): 1027-1044. the liver of Japanese sea bass (Lateolabrax japonicus)[J].

[26] , , . Progress in Fishery Sciences, 2014, 35(4): 39-44.

Effects of different salinities and estradiol feeding on growth
performance of Lateolabrax maculatus juveniles

LIU Yang, WEN Hai-shen, LI Ji-fang, ZHANG Mei-zhao, WANG Xiao-long,
CHANG Zhi-cheng, TIAN Yuan

(The Key Laboratory of Mariculture, Ministry of Education, College of Fisheries, Ocean University of China,
Qingdao 266003, China)
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Abstract: This paper explores the effects of different salinities and E, on the growth performance of Lateolabrax
maculatus juveniles. Three salinity gradients are established: normal farming salinity (30), low salinity (0), and
high salinity (45). Long-term breeding experiments are established for three different specifications of juveniles,
with initial average weights of 0.10607 g, 0.84341 g, and 10.94173 g, respectively, undergoing acute salinity stress,
meantime, feeding estradiol to the first two juvenile fish. Results show that the low-salt group has a more
significant growth advantage (P<0.05) than other groups for all three different sizes with salinity treatment, and
along with the size increasing of juveniles there is a decrease in the time taken to show characteristics of low-salt
growth. There is no significant difference between the average weights of the high salt group and the normal group
(P<0.05) for each treatment stage. After feeding estradiol at 50 mg/kg and 25 mg/kg, the treatment group juveniles
show a significant inhibition in body length and body weight followed by a significant increase in their hepatic in-
dex and ascites phenomena. It is considered that the synergy effect between the high salt treatment and estradiol
feeding enhances the inhibitory effect on early growth of juveniles. At present there are few studies on the recovery
of L. maculatus juveniles after the desalination process, and no available studies on the effect of E, feeding on the
growth performance of juveniles. The results of this study therefore provide a scientific basis for promoting patterns
of north L. maculatus cultivation in different salinities and as a reference for E,-induced sex differentiation as well
as representing a risk assessment for growth inhibition via estrogen feeding.
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