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Fig. 1 Schematic diagram of experimental device

1.2 It

Z: 2% [ N A G 8 A 5T 1) S5 (0.5~
24.0 W/m® 51 2 A 0 55 PR 19 O R
B, Wik E 05, 40, 8.0, 12.0 f1 16.0 W/m’
e S AR A DA T IR, AR P SR G5 R AR S
55 (G5 R 1~8 W/m?,

SCE I E 3ABTE: B TBEE (1~15d),
T BB (16~30 d), 2B TR Bt (31~45 d), #5 BBy
PEALE B (1~3 Wm?; LLG). M E (5
W/m’; MLG). EGHEE (6~8 W/m’; HLG) 3 1S
SR, B 3AFAT. BT BB LRI

3.5, 8w’ BB, JtuRsrsnlsh 1, 5. 6
Wim®; BB, Hsrsrilh 1. 5. 6 Wm’ (& 1).
SCUR A H X, SR B Bl A e AR LLG.
HLG Yok, 5T 8 306 X 6o g4 () o vk o 78
M B, RECAZE LLG. HLG Y638 M MLG 42
SR AR AR, AT BRI R 3

S IF 4G H L, K 4 B A R T KR
29~30°C., V%fi#4E 6~7 mg/L HI7KIREEH, %5 54,
K 10:00, 16:00 #% H1HA 2.5% M 19K, B
e L d AR, B FRas UG il 180 )& [ A&
(18.81+1.13) g, A1 (10.65+0.32) em], FfHLS>FC

F1 BIWANRBTE

Tab. 1 Light intensity ranges of function groups W/m’

gérﬂoj’gs 16d 31d
LLG KM surface 3.1240.02 1.08+0.08 1.03£0.05
JE&HE  bottom 0.69+0.07 0.38+0.04 0.33%0.02
MLG I surface 5.16+0.06 5.24%0.06 5.22+0.06
JE#  bottom 1.26+0.08 1.160.07 1.150.07
HLG I surface 8.15+0.11 6.13£0.06 6.13+0.07
JE# bottom 2.75+0.09 1.52+0.05 1.47+0.06

v #dE PlmeantSDE IR
Notes: Values are the mean+SD.
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A 5 BT S 56 3 40 25 BRI 456 P 8 $1 2% B3 253tk e
(FMIRI-AWE-2021-001), S5 2 72 v 4 4 A 52 ™
& 1S i K R 2 A A B il HLARAX 25 B 5 i
AR BRI, If-Hi BRI o A M3 ) B2 AT o

1.4 BIES

S G Excel #UF#E1T7 4831, IF 4 IBM
SPSS Statistics 26 #4317 51 K 28 7 22 73 B (One-
Way ANOVA), &' I EH KR P<0.05, 17
Bonferroni £ HL#, iR PG T HE M 21+
FrifE2E (meantSD) KR o

2 4R

2.1 LB EFEE KEFIERFAT

SEERES 1 BrBr, LLG. MLG Fl HLG 4 % i
1 WGR 4351 8 9.30%., 9.14% Fl1 5.96%, SGR
4351k 059, 0.58 1 0.39 %/d, LLG Fl MLG ¥
WGR  (P=0.005, P=0.006) #l SGR (P=0.008,
P=0.010) . % & T HLG. 1 By B, LLG
WGR. SGR &1k, HLG I WGR. SGR T} & ,
MLG ZEfb A g 2% . S B B, LLG Y WGR,
SGR &%, 4% 51K 6.00%. 0.39 %/d; MLG i
WGR. SGR AR, 5354 8.33%. 0.53 %/d;
HLG %) WGR. SGR F}i, 43451k 11.78%. 0.74
%/d, MLG (P=0.121, P=0.112). HLG (P=0.025,
P=0.022)f*) WGR Fl SGR & T LLG. & Fifa K
PEREFE R 3~6 W/m® B i T A G, RHZO0
RIS H R K (F 2-a, b), BB 1B, LLG.
MLG il HLG B FC 43 5| 7 8.09. 8.26 il 12.82,
LLG Fl MLG iy FC & & fik T HLG (P=0.021, P=
0.024), S KB, LLG #Y FC JH#, HLG 1Y FC
FEAG, MLG BB, M B, LLG ¥ FC
FhEr, N 12.54; MLG ) FC AREA B3, K 9.17;
HLG [ FC %4 6.42, MLG Ml HLG () FC 1 Z 1
F LLG(P=0.031, P=0.002) (] 2-c)., DA F&5H%
B, st s A K RE R B B R,
22 EEXTEIEEHT RN

SCEG AN, #5418 E T A5 4 (B HLG) B
5 T PR A AR A H WGR . SGR 728 Ak #a 3 A1 7]
1 BB, LLG. MLG Ml HLG ¥ 5 55 A B 16 1
3918 5.86. 5.79 F13.92 U/mg prot, LLG. MLG
3 T HLG (P<0.001). %510 ¥ B, LLG.
MLG il HLG 19 5 & (1 B & % 3 0 o 3.22, 5.70
Ml 5.62 Umg prot, MLG. HLG & # & T LLG
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Fig.2 Effect of light intensity on the growth performance of P. fulvidraco

(a) weight gain rate (WGR), (b) specific growth rate (SGR), (c) feed coefficient rate (FC), (d) condition factor (CF), (e) death rate (DR); significant dif-
ferences (P<0.05) among different time groups at the same light intensity are indicated with different English letters, significant differences (P<0.05)

among light intensity groups at the same time are indicated with different Latin letters; the same below.
(P0001) (4 3a), RIS T, 5 TBEL LLG 23 StBRT Rt LR o

2 ey S ; A EIL
prot, ﬁ%mﬂ: LLG 2. 16U/gpmt (P<0 001) (@ 3 C)O LLG, MLG Fl HLG 4 MDA % %t 43 5 2 1.90,
M4, B HLG, 44 a- SRS P B 1k 210 fil 2.32 nmol/mg prot, & % i T # AL ¥ I
FERLER A B (] 3-b). 3 AhiH ALl G P AR ﬂzt% MDA 5 (P<0.001, P<0.001, P=0.003) (/%] 4-a).
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Fig.3 Effect of light intensity on digestive enzymes activities of P. fulvidraco

(a) pepsin, (b) a-amylase, (c) lipase.

MK B, LLG. MLG 1 HLG 1 SOD i #4351
15.06. 15.43 Fil 15.75 U/mg prot, CAT i 143 5
9 17.69. 16.74 F1 17.43 U/mg prot, 5 FH (KT %
H W)k 75 P (P<0.001) (K] 4-b, ¢). 7E GSH-Px J7
I, HLG ) GSH-Px i ¥ T2 M f BeB&AIK, LLG
FMLG MiEHAES T BTE, 2RI, =
SEE M BB, LLG. MLG Fl HLG (1) i 1 ¥ 43
SIh 1273, 14.20 1 12.92 U/mg prot, LT 4
H 90 4R 15 Pk (P<0.001) (& 4-d). SOD. CAT il
GSH-Px 11 i E AL, RO REfE
S IR Z 246 (& 4).

24 BN EFE REMERERFNT

SCERIAE], A5 E AR AKP, ACP 1%
AL, RIETHEREEE . EFH M,
LLG. MLG 1 HLG iy AKP iif 1 43 %] &y 19.51,
18.83 4 [K HL i /g prot Fl 21.71 4 [C .43 /g prot,
LLG. MLG I AKP {if 4 o 518 T 4% 4190 46 05 1
(P<0.001) (¥l 5-a), t4h, LLG. MLG #il HLG )
ACP 1EPES 51K 0.24 . 0.25 F10.27 U/g prot, LLG.
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MLG [ ACP 1 PE 3 TR IRIEME (P<0.001),
ZER IR, AKP. ACP iHPEZ M (B 5-b).
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M) 65 3851 0 A KPR BE R AE BURRAE , R TR I AL
WA R . WA S K TR AR, (AXF pH FIER
RN G o A5 ALK BE R R RF LR, A2 Ak
TR N 26.43~31.83 °C, SAEKMREA LA,
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Fig. 4 Effect of light intensity on antioxidant enzymes activities of P. fulvidraco
(a) malondialdehyde (MDA), (b) superoxide dismutase (SOD), (c) catalase (CAT), (d) glutathione peroxidase (GSH-Px).
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Fig. 5 Effect of light intensity on the immune enzymes activities of P. fulvidraco
(a) alkaline phosphatase (AKP), (b) acid phosphatase (ACP).
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#z2 FHEKRTK
Tab.2 Changes in aquaculture water quality
;%i; 8d 14d 20d 26d 32d 38d 44d

JKi/eC LLG  31.83+0.09™ 30.23+0.05° 30.30+0.00° 30.20+0.08° 29.40+0.00° 29.03+0.04™ 26.67+0.052
emperature MLG  31.23+0.05" 30.17+0.08° 30.47+0.05° 29.97+0.08° 29.47+0.09°  28.40+0.08™  26.47+0.12¢

HLG  31.17+0.05% 30.20+0.05° 30.27+0.05° 29.90+0.05 29.47+0.09° 28.63+0.21% 26.43+0.21°
pH LLG  7.71£0.02° 7.60+0.01° 7.59+0.05" 7.34+0.10° 7.25+0.06° 7.42+0.02° 7.53+0.17"

MLG  7.73+£0.04° 7.61£0.02% 7.55+0.02° 7.36+0.01° 7.23£0.09° 7.46£0.04™ 7.4240.03"

HLG  7.81+0.06" 7.70+0.01° 7.64+0.04" 7.49+0.06™ 7.40+0.08° 7.49+0.04™ 7.31+0.03¢
BT LLG  0.14£0.00° 0.17£0.02" 0.14+0.00° 0.15+0.00° 0.16+0.00° 0.18+0.00"  0.18+4.71E—3"
salinity MLG  0.13£0.00°  0.16£4.71E-3" 0.15+4.71E-3°  0.14+0.00° 0.15+0.00" 0.17+0.00° 0.17+0.00°

HLG 0.13+4.71E-3"  0.17+0.00 0.14+0.00° 0.15+0.00° 0.16£0.00° 0.18+0.00° 0.18+0.00"
B RE/(mg/L) LLG  5.42+0.18" 4.33+0.09™ 420+0.11° 4.61£0.10™ 4.84+0.06° 5.05+0.21" 5.27+0.15™
dissolved oxygen

MLG  5.59+0.04° 4.38+0.09° 4.76+0.42° 5.01£0.05% 5.10£0.05® 4.85+0.13™ 4.80+0.07™

HLG  5.34+0.04° 4.81+0.06™ 4.68+0.20° 4.50+0.15" 4.64+0.11° 4.39+0.23" 431+0.21"
B /(mg/L) LLG  8.17+0.02“  9.67+4.58E-3" 8.25+7.00E-3" 8.04+4.58E—3" 7.69+7.00E—3% 5.78+5.29E—3" 5.76+2.64E—3"
ammonta mitrogen MLG  6.69+0.01% 8.20+0.01* 6.66£0.01"  6.90+5.29E-37  6.99+0.10" 6.20+0.03" 6.33+0.01*

HLG 6.48+2.64E-3" 7.45+529E-37  6.59+0.027  7.83+7.00E-3" 7.86+2.64E-3"  6.80+0.10  7.32+4.58E—3™
EMER/(mgL) LLG 0.06%° 0.99:+1.54E—4" 1.11£3.09E—4** 1.34+5.34E—4% 1.19£2.67E—4" 0.84+3.09E—4" 0.83x1.08E—3"
itrte nitrogen MLG 0.10+1.54E—4% 0.83+£1.54E—4* 0.75+1.54E—4" 1.19+4.08E—4" 120+1.54E—4" 0.95+4.08E—4% 0.94+6.17E—4"

HLG 0.27+1.54E—4* 0.53£4.08E—4" 1.11+1.54E—4" 1.55£2.67E—4™ 1.4743.09E—4" 1.18+7.71E—4" 1.20+2.67E—4*

TE: AT AN TE S0 5 BER R ] — FE bR Bl S0 AT D B (P<0.05),  [RIFIAN R T 5 BER I ] — B 1] Y 32 0] 2. 35 (P<0.05).
Notes: Different English letters in peers indicate significant changes of the index in experiment (P<0.05), different Latin letters in same column indicate

significant influence of light intensity at the same time (P<0.05).
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Effects of light intensity on the growth and physiological performance of
Pelteobagrus fulvidraco

ZHAO Yuxi *?, LIU Xingguo >, ZHOU Runfeng ", LIU Zigiu ">’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China;
3. Key Laboratory of Aquaculture Facilities Engineering, Ministry of Agriculture and Rural Affairs, Shanghai 200092, China)

Abstract: Light is one of the primary environmental factor which has an important impact on the growth, develop-
ment, metabolism and morphology of fish. In order to analyze the effect of light intensity on the growth and
physiological performance of Pelteobagrus fulvidraco, this study recorded the growth and physiological perform-
ance of P. fulvidraco within a range o light intensity (1-8 W/m?®) by light control experiments. According to the res-
ults, P. fulvidraco in the groups (light intensity of 3-6 W/m®) had highest weight gain rate (8.33%-11.78%), spe-
cific growth rate (0.53-0.74 %/d), and lowest feed coefficient (6.42-9.17). Pepsin and lipase activities in P.
fulvidraco increased, indicating improved the digestive performance. While the activities of superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GSH-Px), alkaline phosphatase (AKP) and acid phosphatase
(ACP) decreased, showing that antioxidation and immune performance were inhibited. Affected by fish metabol-
ism, there were differences in water quality factors such as ammonia nitrogen and dissolved oxygen in aquaculture
water under different light intensities. This study showed that light intensity within 3-6 W/m” could promote the
growth and digestive performance of P. fulvidraco, and provides a theoretical basis for efficient culture of P.
fulvidraco.

Key words: Pelteobagrus fulvidraco; light intensity; growth performance; antioxidant performance; immune per-

formance
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