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Abstract: To clarify the water quality characteristics of pond water during the stage of tilapia (Oreochromis)
reaching the harvestable size in Wenchang, Hainan and provide guidance for aquaculture tailwater treatment,
this study collected water samples from 21 ponds (7 per model) under three main culture modes in the main
tilapia farming area of Wenchang, Hainan: low-density non-water-exchange (LNC), low-density water-

exchange (LC), and high-density non-water-exchange (HNC). Total nitrogen (TN), total phosphorus (TP),
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permanganate index (COD,,,), and total suspended solids (TSS) were detected, and water quality assessment
was performed. Results showed that water quality of all 21 ponds exceeded the Grade II limits of the
(Discharge standard of water from aquaculture ), with the pollution severity of indicators ranked as TN > TP >
COD,,, > TSS. Among the three modes, HNC had a higher water pollution level than the other two. Both
surface and bottom water exceeded the Grade II limits; TSS and COD,,, in bottom water were significantly
higher than those in surface water (P<0.05), while no significant differences in TN and TP were found between
the two layers. In summary, pond water during the stage of tilapia reaching the harvestable size under all three
modes in Wenchang, Hainan is heavily polluted, with nitrogen and phosphorus as the main pollutants. Both
surface and bottom water require treatment to meet the discharge standards. This study provides data and a
theoretical basis for tilapia aquaculture tailwater discharge and treatment in Hainan.

Keywords: Tilapia; Aquaculture tailwater; Water quality characteristics; Hainan province
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Table 1 Basic situation of tilapia farming models in three regions
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Table 2 Basic Information of Sampling Ponds

Fre X 2353 i WYE A (E) WIEKIRCK) et (&) SRR T /)
LC-1 1y 110.808 5 19.967 4 20 2.0 70 000 12
LC-2 %3 110.796 6 19.9615 30 3.0 70 000 1.0
LC-3 3 110.794 8 19.964 5 19 3.0 80 000 12
LC-4 1y 110.8019 19.9312 35 3.0 90 000 12
LC-5 Tk 110.8107 19.9373 12 12 42000 12
LC-6 3 110.797 7 19.923 1 18 3.0 56 000 12
LC-7 1y 110.764 3 19.960 1 24 2.8 61 000 1.3
HNC-1 A 110.777 4 19.698 1 6 2.5 30000 1.3
HNC-2 TR 110.779 4 19.6957 12 25 48 000 12
HNC-3 A 110.773 1 19.701 8 10 3.0 50 000 1.2
HNC-4 A 110.779 8 19.707 8 9 2.0 49 500 12
HNC-5 TR 110.783 4 19.707 8 7 1.8 42000 1.3
HNC-6 A 110.778 6 19.7158 11 2.0 77000 1.2
HNC-7 A 110.750 6 19.689 9 9 2.5 54000 1.2
LNC-1 E i 110.880 2 19.825 4 10 22 30000 1.3
LNC-2 B 1109176 19.840 7 18 22 36 000 1.4
LNC-3 B 1109178 19.8369 20 3.0 54000 1.3
LNC-4 E i 110.920 1 19.8370 15 1.8 37500 1.3
LNC-5 B 110.869 8 19.8716 24 3.0 67200 1.2
LNC-6 B 110.8746 19.862 0 20 22 46 000 1.3
LNC-7 B 110.9070 19.8249 32 3.0 70 000 1.2
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121 #AwFik  KEERSRESHAESE HI91.1-2019(5 /K W I £ ARG Y BER 04T, K A8 FRie I =
1 A8 M T bR OK = 35 B K HERCEE SR ) (DB 46/475-2023, J5 SCRFR“T RS 44 b 7 bR, - 2 i
A(TN) ., BB (TP) . EARERATHE XL (COD,,, ) HIRE i 1:500 f HL B I AR AR, K5 /K BE pH {HIH 2 1 ~

Bei Weilie et al. Analysis of Water Quality Characteristics in Different Aquaculture Modes of Tilapia for Commercial Fish Stages ...
Natural Science of Hainan University (ISSN 1004-1729) https://hndk.hainanu.edu.cn


https://hndk.hainanu.edu.cn

4 g R OR o s Al C AR BE A R P 3 S0

2; I IE BT (TSS) UKL AL SRR A ELILORAT, FERL R AR5 BI7E 48h P58 A2 , A I 7 ik R UL 26 3.
®3 KBHEIRMETS E

Table3 Methods for Determining Water Quality Indicators
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Table 4 Classification standards for water quality of aquaculture tailwater
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Table 5 Water Quality Standards for Adult Tilapia Farming
- ) LATGS Qe R TR H0 J5 ARTERR (H (mg/L) LY S
K BiEbR FH4{H (mg/L) - — —

(e SFEE —% t —% —%
TSS 81+43.12 0.26 ~ 1.67 0.90 <45.0 <90.0 10% 67%
TN 16.87£5.05 242 ~497 3.37 <3.0 <5.0 0% 0%
TP 1.73+2.38 0.07 ~ 10.52 2.16 <0.4 <0.8 14% 34%
COD,,, 38.01£19.20 1.00 ~3.16 1.90 <10.0 <20.0 0% 2%
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Table 6 Water Quality of Different Regions in the Farming Water of Tilapia Adult Stage

FRFERLE TSS(mg/L) TN(mg/L) TP(mg/L) COD,,,(mg/L)
LNC 57.97+20.97° 13.03+1.09° 0.85+0.43" 55.77+24.27°
LC 96.93+46.55" 13.96+1.40° 0.83+0.70" 26.32+3.35
HNC 88.18+48.55" 23.65+1.64° 3.5243.47° 31.93+6.02°

TE: R R A RN TR R A 35125 57 (P<0.05), A A Al NG TR FoR IR B35 25 57 (P<0.05), R,
Note: Means with different letters are significant differences (P<0.05), and means with the same letters are not significant differences, et
sequentia.
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Table 7 Evaluation results of water pollution index for different aquaculture modes

IS YAa

Fat B A CERTT YR B T AR
TSS TN TP COD,,,
BN 0.26 ~ 0.87 2.42~2.77 0.39 ~1.96 1.66 ~3.16 2.15~2.65
LNC B YL
¥iE 0.64 261 1.07 2.79 243
S 0.46 ~ 1.67 2.60~3.21 0.07 ~2.02 1.00 ~ 1.49 2.00 ~2.52 o
LC rpEE T Y
¥ 1.08 2.79 1.04 1.32 227
L 0.55~1.39 427~497 0.71 ~ 10.52 137~2.17 3.33~8.12 .
HNC TG
¥IH 0.98 473 4.40 1.60 4.85

=R ARt FRAE AR, LC KRR IR & i i 5 (96.93+46.55mg/L) i 5 T LNC(57.97+20.97 mg/L)
(P<0.05). LNC 7Kk COD,,, % & fixfs (55.77+24.27mg/L), 5% /T LC F1 HNC i (P<0.05), 2179
H1 COD,,, Y FE /3 A tH LT DLIEL 1,
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Fig.1 Distribution of TSS and COD,,, concentration in three aquaculture modes of Hainan tilapia

HNC KR BR . s & B f m (23.65+1.64mg/L Fil 3.52+3.47mg/L), i3 & T LC Fl LNC #= (P<
0.05), A ZUFIL Bl VR B2 0 AT 1 L TE DL IA] 2.
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Fig.2 Concentration distribution of TN and TP in three aquaculture modes of Hainan tilapia
23 FEEAFFEEXNMERERKRES PO FRFARARICZ KRR K B IS R an % 3,
4 ffi7R, LNC B Z27K TSS F TP & i34 TR 2K, BB E M 22 5 (P>0.05), ifii TN Fl COD,, ¥
EERMNEZ B EVER TIKZK(P<0.05), 78 LC 1 HNC Bifih, 2K TSS SR B & H T
LIZK(P<0.05), MKE/KH COD,, & B EM TEZE/K(P<0.05), TN, TP {YRJEZ/K & 5 Z [\ JC
EEESR

200 a a
b b EEREK 251 LBV
JRZK It JRJZK
1501 ~ 20
"_] T
= a
. a <15t a a b
o0 L
E 100 a a v%“ L 7
& a = 10}
Z
£ so0} &
5 L
0 0
HNC LC LNC HNC LC LNC

B3 EEFIEa=MAEENRERKZE TSS 1 TN REER
Fig. 3 Differences in TSS and TN concentrations between the surface and bottom water of three aquaculture modes of
Hainan tilapia
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Fig. 4 Differences in TP and COD,;, concentrations between the surface and bottom water of three aquaculture modes of
Hainan tilapia
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Table 8 Evaluation results of water quality pollution index for different water layers

LAY S
FRHHARL Kz — TS
70, P2 FHE
2K 2.12~351 0.50 3.03 Y
e RIEA 180 ~2.39 021 210 s
2K 1.91~2.54 0.24 2.16 EIREHO
He JRJZEK 1.95~2.62 0.25 237 RS Y
FJZK 3.41~8.14 1.68 4.41 GIRCH
e JIRJZK 3.25~10.52 2.83 5.44 G
x9 AREMRKKFEREKNTLRYRE
Table 9 Pollutant concentrations in freshwater aquaculture effluent from different regions
HbIX TSS(mg/L) TN(mg/L) TP(mg/L) COD,,,(mg/L) 25 3Lk
el ke 40.13 2.05 0.30 6.53 9]
WIrE <50 / / <15 [10]
IR / 3.49 0.48 / [11]
L8 TS 52 2.79 0.23 10.47 [12]
AT T / 2.57 0.33 8.2 [13]
TR AT 81 16.87 1.73 38.01 KT

A AL U AE A e W R R IR IR R G A, HR AR S B ARt SR e A 2, N
1083 ~ 1555 kg/Ri; H a3 B /K B A EE N 4.45 ~ 23.50 mg/L, #BARE>90%; 5 AW 57 B8 AT, (1% X
3 TP 5 COD, ikFr#6>90%, BARVE FEAR T r B R 3200 R 40 Lin'™ S0P R W], i fa | 0 S RS
P £ 28 AL R 7K A o ) R0l R FE R IR, TS e HEOR B T A B A0 S AR R e A S, R
(R B | ST B IR AR AR i B AN AT R 1 S BRASCR Y, 1 % A fa S5 A Pk 2R RS R BUUAL T
Wi o (BRSO, LA AR ) FE X Ak b S0 1 1 3 T 35 3 39% 1 35%, B3 & T 25 R H
R Wb UEFRBE A 2 A 5 A W AR T RE S T KRS YL RRAE B X IR 2E RO I R
32 FEEEFRAFEEXTRENEFBEKEHNKRERST AR T 56715 Y38 BOTM 56T
= b B A 0 S B AR B B BOK AR BEAT PR AL 25 AR BT LR G TS G 4R BN 5 BRIl HNC,
LNC 1 LC, 437k 4.85. 2.43 F11 2.27, HNC =R 5 B I5 Yy, ARS8 75 4, UhBH K (45 e fe
JE 22 FRAE X I FRAH AR AR R s e

HNC 75 Yo i E 2R TR AL DS &, B2 THRPIRI, X 5 H 758 % BT &
F LNC 5 LCH X% UIAH . M5 B, i m & JF 0 3% 56 W 5% R 58 1 19 89% ~ 93% (1) N Fil
91% ~ 94% 1 P AR T IaDRHE ML, HINC 155X PR 1 2 5 57 FR A 0 R i T Ak 43 ML, o 2z 2 A ek v 4
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