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Abstract ; In order to explore the feasibility and application development value of simple, stable and low-
cost recirculating water aquaculture system, a freshwater fish recirculating water aquaculture system was
constructed by optimizing and improving the water intake structure, oxygenation mode and streamlining
the system composition, and a 90 d largemouth bass aquaculture trial was carried out to verify the system
indexes. The results showed that at the start-up stage, the biofilm could be successfully hung in 18 d with
a mixed culture in the mode of 2: 3 ratio of mature filter media to initial filter media; during the culture
process, the mean values of temperature, dissolved oxygen concentration and pH were (27.60 =+
0.30)°C, (10.25 £0.23) mg/L and 7.10 = 0.31, respectively, and the mean values of ammonia
nitrogen concentration and nitrite nitrogen concentration were (0.27 £ 0.14) mg/L and (0.10 =
0.03) mg/L, nitrate nitrogen concentration range was between 7. 41 mg/L and 35. 89 mg/L, and water
turbidity was (0.25 £0.01)NTU ( nephelometric turbidity units) ; the average mass of largemouth bass
was increased from (61.25 +£3.06) g to (256.54 £12.84) ¢, and the maximal culture density reached
42.54 kg/m’, with a mean bait coefficient of 1. 16 and a survival rate of 98.85% ~ 100% ; muscle
texture characterization revealed that the muscle hardness of largemouth bass was increased moderately and
elasticity was increased, which enhanced the taste of the fish; the running cost was about 21. 16 yuan/kg,
which could yield a good economic return. The research result was conducive to the popularization of
recirculating water aquaculture system and it can provide a reliable platform for freshwater fish scientific
research.
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Fig.3 System water treatment process flow diagram
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Fig.5 Simulation of optimal water intake structure
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Fig. 6  Schematic of change of filter media in biotank
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Fig.9 Variation of nitrate nitrogen concentration

on different dates
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Tab.2 Data on textural properties of largemouth

bass muscles

S8 A3

SCHk[23]

i g/ o 542.12 = 110. 88 422.20 +115. 14
N R 0.33 +0. 04 0.38 +0. 06
# A/ mm 1.36 £0. 64 0.81 +0.08
WK/ g 180. 64 +30. 74 169. 82 +56. 02
EEEH 0.16 £0.02 0.24 +0.04

I3 b B0 455 B R DA R PR SR BRSSP D (o]
S BFR S BT R G R K R G AT
TR, 3 A AN T B Ji) Be oA 1 28 JUL Y A A8 Ak, A
HFREH O d BRI I BIBEAT X L o PR S48 T AR b
FAAE—E 285, N BN [0l 52 ) IR Pk 7 Tl 22 5 4%
ANGBEJE PRI R AR 2 R EOR . BRRE AR
NIRRT N = R N
IR I A DR R AR G o
2.3 KOBRHERKBERESN

e 3 PR, 12024 4 4 A 20 HIF4R 53] 90 d
M FRs S, 201 5 A 16 H .6 14 H.7 A 21
H AR 4 3 9 R 0 B B R T o R A5 9 A AR
o 1 Y 1E] O 1T B B A% AR R T BRI R 4R R
R B F AT A8 T, RS R 98.85% ~ 100% .
R SR B iy 400 4 F 2R B i (61,25 £3.06) g 4
K E(256.54 £12.84) o, i . K 57 58 % 5 1K)
ARy oy 1018 (117 (1. 08, o O [ % & 57
BH b fie 28 SF 2 1A o A7 AR 2 92 5 (P <0.05) il
WA [ 4 B2 23 52 Wi 40 26 A O O o AN [R] B B R
Ry 1R R R MR AR R P AR A e o SR A
WA AL TR, FEAR S A I R M F R ] T R, T
BEARBOZEHT L TE 5 b AR B IR B AR R R
AT R E TR, R R BE L 18 -
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Tab.3 Largemouth bass growth indicator data

I3 A # A g TR /em  FREARKE/ % WEEE/ % TEORL 2R B R S %
2024 —05 — 16 123.01 +3. 41 19.50 0. 14 2.58 101. 00 1.03 100
1o B B % B b 2024 —06 — 14 181.06 +11.58 21.98 +0.27 1.33 47.19 1. 04 100
2024 —07 —21 243. 88 +14.00 24.41 £0.55 0. 80 34.70 1.44 100
2024 —05 — 16 125.38 +6. 62 19.12 0. 42 2.65 104. 87 1.01 100
o % B R A it 2024 - 06 — 14 180.38 +7.34 22.28 +0.28 1.25 43.87 1. 14 100
2024 -07-21  256.36 +24.96 24.46 0. 46 0.95 42.12 1.31 100
2024 -05-16 120. 56 3. 89 19.00 +0. 67 2.51 96. 99 1.01 100
11 25 13 5 4 3t 2024 -06—14  185.82 +15.22 22.32 +0. 58 1.49 54.13 1.03 100
2024 -07-21  269.38 +16. 07 24.50 +0. 83 1.00 44.97 1.19 98. 85

Tho 5 45 A, @ AR R G R ORE S R
42.54 32.79 20.67 kg/m’,
2.4 RELEFHETMN

TEAIK IR R Ge i 45 G Z AR g 4T, LA
IF & © R R TS 5T 07 1), 32 B o e
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), B AT A AL SR RDRL B A EE B IRBE AT
IHAE . WOk R B IR B AS 2009 1. 16 1157 4
RN % I R G HL DR B R 24 h s AT ARG
ey i AT R A A B R BN B RE A (R I B S
BRGER . REABITHRAME 4 P,

x4 REEBITHE

Tab.4 System running costs

5 H Bk Ly /7T ik
T A 0.063 t 10 000 JC/t 630 TR E %116
FE HL A 223.2 kW-h 0.55 56/ (kW-h) 123 BEHLT AR 0.31 kW, 4K 24 h 1517
N T A PN 3000 75/ A 600 e AR OE AT 8 5 S R4 THE
BT IR A 1% 10 000 7 84 RGN 1 70, 408 10 2 HEBET
it/ 1437

KOS5 6 A~ H k8] i BiAk . 4% Bk
ARIEH BT — A, W3R A T MR SR8 17 AR K
29 21. 16 JC (A A HE [T 40 0. 30 Jo/ 4511 ) .
i T 7 40,00 JT/kg, B K IBAT AR S B AT
fa ) E N 18. 84 JC, BRI 45 B 4F

3 it

AL 2 GE BTl A A 2 R K S5 R A
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PER R S B IR ABEALL 1Y iy 28 S0V B JR AR B K, T LR
R B A . 5 3CEK 16 ] Wit s s A Dy 22 d
ML, ARG N 18 d, ik T 8 shd . LK IT 46

J A 25 G0 A TR 6 5800 2 SR TR JEE g vy, 28 13 AN 3
7 d 73 5IFEAR E 0. 10.,0. 20 mg/L 7247, 1T Uk W T
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1 4R, AR IR v B A 08 e 22 0 IR R 1 SR
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Ul 1 53 A ) e AT JS 8 19 K A Ak BXE 2 5 [ I, A
NFRFE AR E T T — I E A AR . SR K IR
B AR, 4 R AR 0.2 NTU 2247, /K MK 0 3 7 7 1
0.1 m/s ZEAT BRI 13X — AU Al 4709, A T
R YGL gk Z /N[ R BORL B 2 bR L0 3 AR s )
e GE M K A v AT 8 22 3 WA AT L A ) BR8] 1 i
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