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Fig.1 Recirculating aquaculture system
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SEHHE F SPSS 19. 0 AT XU R J7 22
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e £ P ) ] R o — A PR K, X o — R
PEAT 5N 3R J7 22 73 M (One-Way ANOVA ), J]
Student-Neuman-Keuls 22 5 [V % 15 30 47 20 0] 22 7
FLAL, LA P <0.05 3o B3 22 5%, SLitH{E ¥ 1 °F
BIMH + HRUEZE (Mean + SE) KI5
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2.1 HEKIEHR

M1 R BRRERE S REGR BE R340, H 4 8 figg
8 A 5 O BRI B TR O, T Al et R Bl S H R B
FHSE, SCEZE SR HIRTE 100 1x 1300 Ix SR8 41
T HAB SR 2 E A H I HE R E R T 10 Ik (P<
0.05), 1 100 Ix 55 300 Lx SZ564H 2 [A] - JC ik %
ZE5to WAR,300 Ix Z5FTR HY H AS B8 i ) 4 E A=
KRBERT 10 Ik 41(P <0.05),300 Ix £ F
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Tab.1 The growth indicators of Japanese eel under different light intensity

HRKABAR JEHERERE Light intensity
Growth index 10 Ix 100 Ix 300 Ix
227 /g Final weight 36.43 £5.19° 44.58 +6.50" 46.13 +8.20"
H 145 /g Daily weight gain 0.27 +0.4* 0.34 +0.06" 0.35+0.07"
FE1E 2/ % Survival rate 50.93 +9. 8° 48.27 +15.60° 65.87 =13.49°
REAKF/ (% /d) Specific growth rate 1.66 +0.10° 1.77 £0.14® 1.81+0.12"
TR SR/ % Feed conversion ratio 0.53 £0.01° 0.56 +0.01" 0.58 £0.02°¢
1)L 25 Feed coefficient 1.87 £0.02* 1.79 +0.35" 1.71 £0.04°¢

I AT AR NS RO B M2

Notes: Different lowercase letters on the same line indicate significant differences

AN]SR A 8 i ) A 19 00
2, MEEOCRAIMI R R, H A 68 1 2 5 F H
WEEME TG EI R EH,241: 0D &1 F
R HIE RS EARREER T 121 12
18L:6D (P <0.05) o A[R]EHEJE 31T 9 ) ) e
PR R R BAF T R IR E 2 5
2.2 MFEREEEHE

P 2 I s o' R S0 A e B T A

A VERCE , Bl ' IR A S K, 28 5 i e
TR R, EIRIREEFE 10 1x,100 1x [, 241: 0D
JEMIS 18L: 6D A P25 (P <0.05) 5
OG5, A5 N Al PR, 10 Ix
15100 Ix A B E P25 (P <0.05) ;100 Ix 1%
F18L: 6D §E KT 24L: 0D(P <0.05) , 7 300
b Z8 T S AT
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F2 AEZREAST B AR EKEE
Tab.2 The growth indicators of Japanese eel for different photoperiods

HKFE bR YERRJE S Photoperiod
Growth index 12L:12D 18L:6D 241:0D
2 Hi/¢ Final weight 40.14 +£6.72° 37.40 £2.89* 49.62 +6.40"
H 148/ ¢ Daily weight gain 0.31 £0.06" 0.27 £0.02° 0.38 +0.05"
TG/ % Survival rate 56.00 £7.11° 60.80 £13.67° 48.27 +£20.87°
FrE KR/ (% /d) Specific growth rate 1.77 £0.13* 1.63 £0.05" 1.85 +0.06"
1A RHEALRL /% Feed conversion ratio 0.55 £0.02* 0.55 +£0.03* 0.57 £0.03*
Tl R EL feed coefficient 1.81 £0.06" 1.81 £0.09* 1.76 £0.08"
AT AR NE FRER R A R E R
Notes; Different lowercase letters in the same line indicate significant differences
o 45 10 1x
~ () =]
9% 40p aABg Q% ahaB 100 1x
St L S83 yPA =300 1x
SE2 20 ST
S8 25 E3E
5.3 Bt
ﬁg-.—« g 20 m{a @
i “i
@z 10 wE*
DR €3
0 R
121, 12D 18L:6D 12L 12D 24L:0D
JA#/h Photoperiod JA#H/h Photoperiod
(a) ()

B2 SRESAXHAEHNFTSERSBENERESEE TN

Fig.2 Effect of photoperiod on serum glutamic oxalacetic transaminase and

glutamic-pyruvic transaminase activities of Japanese eel

P PRI B RS 5 B 2708 [i) — Y R B T AN ] 03 Fo) £ Y R 35 28 55 (P < 0. 05) 5 /NG 5B 327 [l — JA AN [R] D I i JBE 1 A7 7 )

25 (P<0.05);83 -7 [

Different capital letters indicate significant differences( P <0.05) at different photoperiods of the same light intensity and different lowercase

letters indicate significant differences( P <0.05 ) under different light intensity of the same photoperiod, the same in fig 3 -7

2.3 MmiFREHEKTE
FH ] 3 AT AL, Ol i B R0 ' FE 3 %6 H A 68 i
(4 T[T 2 e % B IR AR 1 IR B AR R 1 e
FHPEFZ I 5 O B i N H Il = BE 7K T s 3 k5
), B ' JE S0 A S, v = R Y AR AR 2
TREFH, 75 10 Ix F1 100 Ix % BE SR B 45140,
HLUD%%@¢H$%%MH@ 1 5 i
TSR (P <0.05)
24 mEZEABKE
M4 Rl U o HEGER EERE JE B H
A B Y S R EEREE E KO TG
M), 6 AN ] P 6 ] S0 i 1 5 A B 2 1 2
F K- S5 FE AR N (4908 B U8 2, T s B 0 2
THEaE AR &
2.5 REFZMAETAFE
St R B RN X A i figg 1 R 2 R
W PERZ ) HORFDE R 10 Ix 1y PR 2 &K
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SEHBAE T 100 1x F1300 Ix (& 5) o ' IR o B 1 JE
1045 b B B4 ILEF K B4 S 5
2.6 ImjE SOD,CAT MDA &5 14 8IS0

18L:6D 5 12L: 12D 244 SOD j& A 2
PE2 5 (P <0.05) , i R EE K, SOD 35 1%
HAOFEU, 300 Ix 258 CAT (3% 18L: 6D I 3%
KT 121 12D (P <0.05) o AS[m] ot B 5 22 1 i 1
T H APy 8 (MDA ) Jo i #5255 (&1 6) .
2.7 MiEKEREMEEEKE

St FRER JE RE R A X H A 68 figg 1 B
%ﬁaﬁﬁmm%ﬁﬁﬂ%ﬂﬁmﬁﬁmﬁ
K, AR A2 A S S e e 1S (18 7) . HA
BB HTE 121 12D (10 Ix 25 Bz Rl e fi, 10 Ix
JGRRGR B B2 BT BEOKOF 5 100 Ix A B3 P 2% R
(P <0.05) ,{H5 300 Ix JG i P22 57 5 ' IR 34
Xof LY Rz Jo A i 2% 22 5+ (P < 0.01) ,24L: 0D
5121 12D iR EM 2R (P <0.01)
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]

D 18L 6D 24L OD
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3 kREHEBHMmESEERE. R STEREE REEREERK NN
Fig.3 Effects of photoperiod on total cholesterol, triglyceride, high density lipoprotein and

low density lipoprotein levels in serum of Japanese eel
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12L:12D 18L:6D 24L:0D
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aA
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NG|
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JA#/h Photoperiod
()

12L:12D  18L:6D 241:0D

JE31/h Photoperiod
(b)
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Fig.4 Effects of photoperiod on total protein, albumin and globulin levels in serum of Japanese eel
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Fig.5 Effect of photoperiod on serum creatinine and urea nitrogen levels in Japanese eel
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§ 100 E 30
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E L5
1.0
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©
6 SEERFEHIYS B 4884 M E SOD,CAT MDA &% HIF 00
Fig. 6 Effects of photoperiod on serum SOD,CAT and MDA activities in Japanese eel
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Fig.7 Effects of photoperiod on serum glucose and cortisol levels in Japanese eel
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Effect of light intensity and photoperiod on Japanese eel growth and animal
welfare in recirculating aquaculture system

WANG Kui'?, LI Kang'?, LIU Liping'*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Engineering Research Center of aquaculture, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: To explore the impact of light on the growth and animal welfare of Japanese eel ( Anguilla
Japonica) , the eel were cultured at different light intensity and light photoperiod in recirculating aquaculture
system (RAS). This study was designed with the light intensity (10 Ix, 100 Ix, 300 Ix) combining with the
photoperiod (12L: 12D, 18L:6D, 241:0D) according to double-equation irrepetitive testing method. Growth
indexes, routine blood physiochemical and cortisol levels were measured. The results showed that the final
weight gain and daily gain of the 10 Ix group were significantly lower than those of 100 Ix and 300 Ix (P <
0.05). There was no significant difference in the survival rates of all groups at different intensity. The
specific growth rate of 10 Ix group was significantly lower than that of the 300 Ix group (P <0.05). While
the growth efficiency and feed conversion ratio of 300 Ix group was significantly better than those of 10 Ix group
and 100 Ix group (P <0.05). The final weight gain and daily gain of the 12L: 12D and 18L: 6D groups were
significantly lower than those of the 24L: 0D group (P <0.05), while the specific growth rate of 18L: 6D
group was significantly lower than those of 12L: 12D and 24L: 0D groups (P <0.05). The activities of
glutamic oxalacetic transaminase of the 241: 0D and 121.: 12D groups were significantly lower than 18L: 6D
group (P < 0.05), and the activities of glutamic-pyruvic transaminase of 10 Ix group conditions were
significantly higher than that of 100 Ix group (P <0.05). Triglyceride of 24L: 0D group was significantly
higher than the 121.: 12D group (P <0.05). The SOD activity of 18L: 6D group was significantly higher than
12L: 12D group at 10lx and 300 Ix (P <0.05), while the opposite of those at 100 Ix. Light intensity and
photoperiod have a significant difference (P < 0.05) for serum cortisol of Japanese eel, 12L: 12D was
significantly lower than 18L:6D and 24L: 0D groups at 10 Ix and 300 1x. While the 12L: 121 and 18L: 6D
group was lower than 24L: 0D at 100 Ix (P <0.01). The 10 Ix group was significantly lower than 100 Ix
group in 12L: 12D and 24L: 0D, while the opposite of those in 18L: 6D. So in RAS | the best welfare
conditions for the growth of Japanese eel were 300 Ix and 12L: 12D. These conditions could reduce the stress of
fish, and promote the development of eel industry.

Key words: Japanese eel ( Anguilla japonica ) ; light intensity; photoperiod; blood physiological and

biochemical indexes; cortisol; animal welfare
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