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Fig. 1 Indoor aeration plug-flow recirculating
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Fig.2 Aquaculture raceway and the power system

x, y and z represent the directions of three-dimensional coordinate axes in the raceway, as shown in the section “Change of flow rate

and DO concentration in the units”, the same below
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Fig. 3 Arrangement of velocity measurement points in x-y plane (a) and x-z plane (b)
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Fig. 4 x-zplanar velocity distribution at 30 L/min (a) and 50 L/min (b) conditions
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Fig. 5 Changes of DO concentrations during the experiment
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SGR

A FAT EAR R A RE RN A B3 2 R (P<0.05)
Notes: different letters in the same line indicate significant difference
(P<0.05)
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Fig. 6 Changes of the serum biochemical indices of O. niloticus at different aeration flow rates

Different superscript numbers indicate that significant differences exist at single aeration flow rate at different time (P<0.05), and different superscript

letters mean that there is a significant difference between groups with different aeration flow rates at the same time, the same below (P<0.05)
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Fig. 7 Changes of the texture indices of O. niloticus at different aeration flow rates

FLAE O L/min 2 0 25 AR T HARPT A, S0
PRI v £ A B9 o R 2

3 TR

WEAHERAE I R R G, BRI E K,
PR E B, S0 TR R TS B 7R
rh A Sh KA U Bl B R, [ A A S K
R flad B b, B AR — K S TR R AR
DL K A HR 7K 3R T S VR e, A 3 K
=R A

AT HAb W S 4, 30 L/min (1982 & AE
AT T A | KR LN TS Tl R | I S eRa
KAWTEZ KA T IRFR K, 50 L/min A% %
ety KA RZ, 0 L/min k2%, A5
F KT DU I e vkas g, R s
Ak ATEEFOK P aZE, BT Iek O
N 7K G AT S R L RN ) U, £ S B o

[ K P2 % 2 32 /) sponsored by China Society of Fisheries

BEAG, BrBRACEEE, SEERHERTRER, K
T B 0 R A R B S 1 I A A 1 45 AR T Bl
Fiz T8 B WAL T e, SR R I K
ARom . EAEV LI, MR a2
£ B9 B S A, KU PEEE (Salmo solar) N T i
R 7K whay S SRR AT N R R AR R
SFHEEREAEN L, AR, X
T 50 L/min 41 19 J& % & E fn i3 H ALT Fil AST
He B AH X T 30 L/min 413 /& . {H TP Fil TCHO
AR I SR DA, PR A K e ) %o T K 3 o o 19 i
VKIGSNIHAE R E IR, A B A . O
G E R, MR A S Y, H
Belal" iff 5% & L JE % % 4k fa [(8+0.07) g] MY H
AR A LATAE) 35 em/s, 3% 5B 50 L/min
M K, SRR K IR R g,
T K/ NAT REAN SRR a2 K o — IR B I &R

VoS St SR N T P 1 K AR A ) A

https://www.china-fishery.cn


https://www.china-fishery.cn

1082 KopE o R 44 45

RS M BT, KIEFHESR
AT UL w2 R s o, o] LU
Tk 5% MR 35 58 K AR T Y NH -N RITNOS -N 287K i 4
F Y B A ] 2 5 ) 2 A K, 0 L/min 4
FE 256 v 5 T I % B K PR 7 i AR R R AR OB
WY VA A K WE K, Tran-Duy 55" &
e H B AR AERA A S T (3.0 mg/L) $R &
W, JF BASRE A A 0 YR A A 1 Ok 3 N
VA R AR, (A S, R SR 6T BB A5
HH AP g, AE— 2 i IR 38 N AR R R B
T 22 1 58 ) & BRARG ST B S S ) B
THALAKE, AR 2h B 2 B FE i P It B HE i
B EZEIURRA, FEAMREAGER
HH R P I SR A A0 A 2 RS o AS A 5 o £
AR 22— S BRI AU 2 4 A 15 5 3 A 40 g v
4 i R AR 10T iR, 3 T R S B0l v TP
1 TCHOME F£ R# A%, 17 BUN ¥ 3% K, J5UAY
2t Sl H B A X ECF-fill (Sebastes schlegelii)
FEHP, A S, BT R AR
ANFI i, fH S 30 A1 50 L/min 2H 15 it 80 & &
2N, HERT 5mg/L, R HEWi7EA 5256
Hr, 0 L/min 4 AP 30 3 R A R 2 ol IO 1 41
e BB At K EZRZE, 1 50 L/min 41K
PR 1 KR 3 R B AR AR KGR AT
wE B EE N R, 0] WL IR K IR AR
A7 7 B 3 HL B MR A, IR T DL
Je % B AR fa 6 TR SR T WS A, AR R
FI B T #E T R A [R] s R A5 e A AR KA I o
01 3G 77 R IR P GO 1y R R, (R
TH 2 B A AR T S0 0 A B B . 0TRSO B4
JE A A AL 1T s LR X £ PR A P A ) — F
o AEARSZE H, 30 L/min 2H A RERE . sk FIE
R P4 P S B 245 T Ao S i 3 v 1 A A R R
11l 50 L/min 2H ) [B] 52 Vg 2 T ARG 2, BE I xT
TR > B AT DA A R BT . X RO R
SL K AR A T35 K A WLEF 4% 5, ()
i RSSO TR U L AN & [P S 2= e AR & e
B0 K 3 Ak TR AR (2 70% S0 R ) Y 3R
B RSB E ARG, Mz EE S R
SR A fa i PR 45, AR AR 2 L it
Gh, RIS ST KAy . BE TR B B
i £ S LA A R R A R R, BT 50 L/min 4 A
PR B . A RTIE I /1N T 30 L/min 21 7] B J2
i e B HE i WL 40 I IROCE 35 P s D B
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., ARSLE A, 0 L/min 25 A3 i A A i 4R
AR 23 T B0 R S BT, T 50 L/min 28 i
o KRR EUE B B AR AR N 5 T AR PR
Xof TR B AR R RS, {E O R
XoF 81 DA R (4 5 e 3 T LM PR B K S L R
MR IR & R AT, RFFRZ R T 5
B0, AR REXT A0 A A9 5 SR S R I

4 5

i L 7 M G P R AR G P i AN TR
f B S HR (0L 30 150 L/min), #F 5% 0 <5
H IR B K R K R R i AR A S L e B B A
FAER IO R S BTA5EA ,  R B R4 30 L/min
i, Je % % Ak iy 20K 0T i FURE A 2R KRR
i T HABE R A (P<0.05),  [R] S I
LRI L I A e R e T R R
{H PR 28 AR B2 IR o 1T A T i Tl R A R A
Fif oA B AE 50 L/min 2H 0k

30 L/min 41 £ (A (0 R E | 5P IR OGS 4 7
S 2 A T AR P4 (P<0.05), A
(4 18] 52 PEAE 50 L/min 2H W = T HABBRS2H , Jomg
AT e AR F A A 5 $E T

gr b, R TG A SR R G = AR
Sem b, BRSO 30 L/min B ] D3R AEE B Y
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Influence of aeration flow rates on Oreochromis niloticus growth in
indoor recirculating aquaculture system

CHENG Xiangju "', XIAO Gengfeng ', XIEJun’, SHURui’

(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China;
2. Pearl River Fisheries Research Institution, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
3. Guangzhou Guanxing Agriculture Technology Co., Ltd., Guangzhou 511453, China)

Abstract: Aeration flow rate is the crucial controlling factor for aerated push-flow recirculating aquaculture sys-
tem. In order to explore the effects of aeration flow rates on fish growth and flesh quality, a 56-days experiment
was conducted with self-designed indoor recirculating aquaculture system model at 3 aeration flow rates (0, 30 and
50 L/min, respectively), where the growth performance and flesh quality of tilapia (Oreochromis niloticus) were
monitored. The results showed: (D the final body weight and specific growth rate of tilapia in the 30 L/min condi-
tion were (79.56+3.82) g and (2.8140.54)%/d, while the specific growth rate was 11.07% and 8.49% higher than
those in the 0 and the 50 L/min conditions. At the same time, the total protein and triglyceride concentrations in the
30 L/min condition were higher but the urea nitrogen concentration was lower, e.g., on the 56" day, the TP concen-
trations were 57.43% and 10.43% higher than those in the 0 and 50 L/min conditions, as for TCHO concentration,
the increments were 22.19% and 12.32%, respectively. However, the BUN concentration decreased by 39.02% and
37.50%. Furthermore, the glucose concentration was not significantly affected by the aeration flow rates, but the
alanine aminotransferase and aspartate aminotransferase concentrations in the 50 L/min condition were higher than
those in the other conditions; @ the hardness, springiness and chewiness of the fish in the 30 L/min condition were
significantly higher than those in the 0 L/min condition on the 56" day, e.g., the hardness was 27.10% and 15.85%
higher than that in the 0 and 50 L/min conditions, as for the springiness and the chewiness, the increments were
9.10% and 3.54%, 42.25% and 24.06% respectively, but the resilience was slightly higher in the 50 L/min condi-
tion than that in the other groups. Through analysis of test results, the growth rate of O. niloticus was slow due to
lack of water stimulation and dissolved oxygen concentration at the low aeration flow rate (0 L/min), while the
consumption of nutrients of tilapia was accelerated at the high aeration flow rate (50 L/min), only at the moderate
aeration rate flow (30 L/min), the tilapia attained better growth performance and flesh quality.

Key words: Oreochromis niloticus; aeration flow rate; recirculating aquaculture system; growth performance;

flesh quality
Corresponding author: CHENG Xiangju. E-mail: chengxiangju@scut.edu.cn

Funding projects: National Natural Science Foundation of China (51579106); Special Fund for Fishery Eco-
nomic Development of Guangdong Province (SDYY-2018-07)

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

