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) (Salmo salar) )
12L © 12D 8.60 W/m’ , )
Georgios '] 3 1.1
(Sparus aurata) (Oncorhynchus )
mykiss) , , ’ 3 , (
, 630 nm) (450 nm) (0 nm)( 1),
(12] [13] (20£3)Ix 24 h , 24 h
7: 00 19: 00 , (20+3) Ix,
[o-11] 19: 00 7: 00 , 0 1x
, 4 , 4 30
[14] ’
, (64.2+1.1) g 480 16
> 94 d
F1 REEI
Tab.1 Design of the test
dex treatments
red light blue light black day-night
/nm  spectrum 630 450 0 380~750
/1x light intensity 2043 2043 0 day 20+3-night 0
photoperiod 24h 24 h 24h 12L : 12D
1.2 3 , 40 mg/kg MS-222 ,
, , 4°C
2 12h , -20C
1.3
, 1.5
1 m, 0.5m 24 h , 1.5.1
480 L/h, (25.4£1.0)C, 22~23, =100%x /
pH 7.2~7.5, 12.05~12.25 mg/L ;
, 07:20 11: 00 15:00 19:00 , =100%x( - )/
, (g:d "ind H=( -
, )/ ;
94d =( - )/
14 / ;
24 h, , = /( - )
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Tab.2 Composition and nutrient levels of experimental diets (air-dry basis)
%

ingredient content nutrient level ¥ content
fish meal 50.0 day matter 90.6
wheat flour 11.39 crude protein 49.8
soybean meal 19.01 calcium 1.59
corn protein meal 5 total phosphorus 1.515
cottonseed protein meal 5 crude fiber 1.3
fish oil 5.1 crude fat 10.2
lecithin 2 ash 9.0
binder 1.5
Y multi-vitamin" 0.5
? multi-mineral® 0.5
total 100
0 1) : VA 9500 IU, VD5 1700 IU, VK; 45 mg, VB, 10 mg, VB, 10 mg, VB4 15 mg, VB;, 0.5 mg, VE 200 mg,
VC 650 mg, 150 mg, 100 mg, 10 mg, 3 mg, 500 mg, 100 mg.
2) : CuO 45 mg, ZnSO4 250 mg, MnO 30 mg, FeSO, 340 mg, ICI 0.2 mg, Na,SeO, 0.3 mg, CoCl, 2 mg,
MgSO,4 790 mg.
3) .

Note: 1) Multi-vitamin provided the following per kg of diets: VA 9500 IU, VD; 1700 IU, VK; 45 mg, VB, 10 mg, VB, 10 mg, VB¢ 15 mg,
VB, 0.5 mg, VE 200 mg, VC 650 mg, niacinamide 150 mg, calcium pantothenate 100 mg, folic acid 10 mg, biotin 3 mg, inositol 500 mg,
choline chioride 100 mg.

2) Multi-mineral provided the following per kg of diets: CuO 45 mg, ZnSO,4 250 mg, MnO 30 mg, FeSO,4 340 mg, IC1 0.2 mg, Na,SeO, 0.3 mg,
CoCl, 2 mg, MgS0O4 790 mg.

3) Measured values.

1.5.2 5
3
RD Fish 2.1
Carotene Elisa RD Fish Lutein Elisa RD Fish 3 ) )
Melanin Elisa , >
(P<0.05) (P<0.01),
1.5.3 : 28.6%
(P<0.05), 39.2%(P<0.01),
(lipase, LPS) (amylase, AMS) 31.2%(P<0.05)
(pepsin) (trypsin) (alkaline )
phosphatase, AKP) Na’, K'-ATP  (Na', K'- 2.2
ATPase) ; 4 ,
(superoxide dismutase, SOD) (lysozyme,
LZM) (methane dicarboxylic alde-
hyde, MDA) (P<0.05) ,
45.7%  68.5%,
1.6 34.0% 33.4%;
SPSS 16.0 18.0%  36.2%,

, LSD , + 23.0% 22.8%



4 : 979

R3 FREXBNFILUEMREE KMEREL R I

Tab.3 Effects of different light on growth performances of Plectropomus leopardus

n=4; x+SD
item treatment P
red light blue light black day-night
/g final body weight 110.69+9.50* 123.27+6.80? 112.25+6.68* 123.16+9.71° 0.104
/(g:d™") average daily feed intake 0.74+0.04* 0.87+0.07* 0.80+0.07* 0.85+0.09* 0.087
/(g-d™") average daily gain 0.50+0.092 0.63+0.06* 0.52+0.06* 0.62+0.10* 0.078
/% weight gain rate 66.82+10.87¢ 87.67+8.43% 72.35+7.17% 93.02+8.70° 0.013
/% feed coefficient rate 1.51£0.19* 1.39+0.08* 1.55+0.072 1.38+0.08* 0.186
/% survival rate 90.83+5.69° 94.17+£3.19° 95.83+5.00° 93.33+£5.77° 0.567
s (P<0.05), (P<0.01).

Note: In the same column, values with the same letter superscripts are not significantly different, while with adjacent letters are significantly
different (P<0.05), and with interphase letters are sigfnificantly different (P<0.01).

x4 TRABMPYEBREEKERI SN
Tab. 4 Effects of different light on skin pigments of Plectropomus leopardus
n=4; x£SD; ng/(100g)

. treatments
item P
red light blue light black day-night
carotene 109.03+17.15® 92.58+22.25% 80.08+17.37° 134.92+24.04* 0.043
lutein 0.61+0.142 0.68+0.182 0.71+0.142 0.86+0.142 0.345
melanin 31.63+1.66° 25.65+3.82° 25.76+3.57° 34.37+1.392 0.015
, (P<0.05), (P<0.01).

Note: In the same column, values with the same letter superscripts are not significantly different, while with adjacent letters are significantly
different (P<0.05), and with interphase letters are sigfnificantly different (P<0.01).

2.3 (1] ,
2.3.1 5 , , ,
48.0%~88.5%(P<0.05); , , ;
[16]
34.3% 21.8%(P<0.05); Na', K'-ATP : 12l 3]
, ( 0~5 d) ,
78.1%(P<0.01)
2.3.2 6 , )
, SOD ( ) > ,
LZM R )
20.4%~39.7% 140.4%~161.2%(P<0.01); MDA )
44.2%(P<0.01), (Pelteobagrus fulvidraco) [,
24.7%(P<0.05) fi2 (Decapterus maruadsi)
[18], .
; (Siniperca
3 [19]
chuats)
3.1 (Diploprion bifasciatum)

[20]
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Tab. 5 Effects of different light on digestion and absorption index of Plectropomus leopardus

n=4; x+SD
) treatments
item P
red light blue light black day-night
( -gprot ') AKP 16.10+5.08° 23.61+5.44° 21.99+5.66° 23.77+2.47° 0.313
/(U-gprot ') LPS 18.66+3.182 15.51£3.29° 18.33+0.82° 22.81+3.08° 0.115
/ (U-mgprot ') AMS 0.75+0.20? 0.51+0.11° 0.71+0.06* 0.83+0.11° 0.121
(U-mgprot ") pepsin 5.62+0.84° 4.42+0.62° 5.63+0.97° 8.33+0.85% 0.008
/(U-mgprot ) trypsin 1491.74+186.50° 2005.53+237.85*  1801.14£219.73%  1646.33+£71.51°  0.032
Na’, K*-ATP  /(U-mgprot™') Na*, K*-ATPase 18.56+1.49° 11.47+1.95¢ 8.74+1.89¢ 17.43£1.76° 0.000
s (P<0.05), (P<0.01).

Note: In the same column, values with the same letter superscripts are not significantly different, while with adjacent letters are significantly
different (P<0.05), and with interphase letters are sigfnificantly different (P<0.01).

R 6 AR & XFI QBT RRES M E R 5 AR R 208

Tab. 6 Effects of different light on immune index in serum of Plectropomus leopardus

n=4; x+SD
) treatments
1item P
red light blue light black day-night
/(U-mL™") SOD 57.31+4.69° 49.40+4.27¢ 50.91+4.39¢ 69.01+5.82¢ 0.003
/(nmol -mL™") MDA 17.27+1.81# 9.38+1.37¢ 12.79+1.93° 9.63+0.43¢ 0.001
/(U-mL™") LZM 28.82+5.97¢ 29.41+5.88¢ 31.374£6.79¢ 75.29+6.66* 0.000
R (P<0.05), (P<0.01).

Note: In the same column, values with the same letter superscripts are not significantly different, while with adjacent letters are significantly
different (P<0.05), and with interphase letters are sigfnificantly different (P<0.01).

3~100 m , 3.2
[24]
( ) )
Tsutsumi %" )
, 0~100 m ’
[24]
(Thunnus thynnus) ,
’ [24]
[22] >
[23]

(P<0.05),
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Effects of light color on growth, skin color, and physiological indices of
juvenile Plectropomus leopardus in a recirculating aquaculture system
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Abstract: Plectropomus leopardus has high economic value and vast market prospects because of its nutritional
and delicious flesh and appealing body color. This experiment investigated the effects of light color on growth,
skin color, and physiological indices of juvenile P. leopardus in a recirculating aquaculture system (RAS). The
trial employed a single factor design of four light colors (red, blue, dark, and day-night) to raise juvenile P. leop-
ardus (body weight, 64.2 g+1.1 g) for 94 d. As a result, the weight gain rate of fish in the day-night group in-
creased by 28.6% and 39.2% compared with that in the dark and red light groups (P<0.05, P<0.01), but no differ-
ence was observed compared with the blue light group (P>0.05). The weight gain rate in the blue light group in-
creased by 31.2% compared with that in the red light group (P<0.05). Skin carotene content of fish in the
day-night group exceeded that in the blue and dark light groups by 45.7% and 68.5%, respectively (P<0.05), but
no difference was observed compared with the red light group (P<0.05). Skin carotene and melanin contents of
fish increased and decreased at the same time, but by different amounts in the four treatments. Therefore, we de-
fined this phenomenon as “synchronous but different magnitude”. Pepsin activity of fish in the day-night group
increased by 48.0%—88.5% (P<0.05) compared with that in the other groups. Fish in the day-night group had bet-
ter immunity, assuperoxide dismutase and lysozyme activities were significantly higher than those in the other
groups (P<0.01), whereas malondialdehyde level was lower than that in the dark and red groups (P<0.05, P<0.01).
Na', K'-ATPase activity increased by a mean of 78.1% in the day-night and red light groups (P<0.01). Trypsin
activity was significantly higher in the blue light group than that in the red and day-night light groups by 34.3%
and 21.8%, respectively (P<0.05). In conclusion, our data demonstrate that juvenile P. leopardus under day-night
light had better growth, skin color, and physiological performance than those held under the other conditions. Blue
light improved protein digestive ability and growth, and red light increased carotene content and nutrition absorp-
tion by fish. The “synchronous but different magnitude” phenomenon helped regulate and optimize fish skin color.
These results suggest that the light color juvenile P. leopardus are exposed to in a RAS should be considered to
optimize growth and skin color.

Key words: light color; industrialized culture; growth; juvenile Plectropomus leopardus; skin color; digestion and
absorption; immunity
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