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1. Shanghai Chongdong aquaculture specialized cooperative; 2. Shanghai Huikang aquaculture specialized cooperative; 3. Chinese mitten
crab group Yuhaitang base; 4. Chongming Baodao Chinese mitten crab breeding cooperative; 5. Chongming Chinese mitten crab industry

group Yuxi aquaculture base.
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Fig. 1 Spatial distribution map of adult Chinese mitten crab culture bases investigated in this study

®1 AARBAETHIENEEER
Tab.1 Detailed information of ponds investigated in this study
N 4p1 1 3 I : R
Nomarer e gmcw SRR R it
pond Breeding base Administrative division pond/667 m? (ind /667 m?) Matching plant
1 SR i 35 1000 IR
2 SR MR 25 1000 PR
3 SR MR 25 1000 PR
4 e PR 114 2500 AR i T R
5 U PR 7.9 1200 AR R
6 e TR 7.8 1200 PP AR S PR
7 Tl =R 5.1 1250 rh IR KRR , DU S AR P o
8 Tl R 15.6 1250 rhRIFIREL KRR , DU JE AR o
9 T R 283 800 rhRIFIAEL KRR , PO JE R £ o
10 F ERARgH 25 1000 PR
11 st LRAEgH 25 1000 PR
12 vy MR 8 1000 IKIEAE IR
13 v MR 10 640 LS xR
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Tab.2 Discharge limits for pollutants in

#3 FHRMRAOBELR T EBEN W,
Tab.3 Values of ; and W, in this study

tailwater from aquaculture eSS4
Chla TP ™ COD\/In
J# 5 Number 11 H Ttem/(mg/L) P14 Limited value Parameter
1 Lyl <85.0 Ty 1 0.84 0.82 0.83
2 B <5.0 r,,j2 1 0.705 6 0.672 4 0.688 9
3 Rk <0.8 Wj 0.326 1 0.230 1 0.219 2 0.224 6
4 o il PR R TR A <25.0
5 A <2.0

R FREEA B FRRATE B o 52 B I 1] 8 s
FRA MK T AT . £ GE TSR BT
NS L 2001 A r [ FRIE W B30 % A ) i
THOKE) & B IR 775 B B AT E ) (B
w45 (20011090 %5 ) . ¥E#E Chl.a, TP, TN Fl
COD,, 1ERVEM TR , 73 T T3 45 8 bm 1) 35 FR 4R
AFRE, FE AU B 2R A B SRR AR B TLL
(2) 1o HTLIZ)<308], KA T EFRIRAE; 2 30<
TLI(Z) <50 B, ZKAR Ry B FRIR A 5 24 TLI(E)>50
iF, AR BB FRAIRAS . TLIE) (B, 2
KRR R E R BE . 4 50<TLI(Z) <60
BF KA 2 B R E R 5 Y 60<TLI(Z) <70}, 7K
b T BE B SR Y TLH(E)>T70 B, /K A 4b T
EEERS, TLI) AR,

To=>W,xT, (2)
Jj=1

W= (3)

K T h TLIE) s W5 j AP 46 b i 256
B FRETE B ; T 5 j FhIPAN T8 05 108 57
ARSFEE r, 05 j RVEAN 8 05 5 EEWEEAN 8 b5
Chl.a WA ZRE s n AVEN PR EE o 4 F0IT
Wrdabn i TR AR B TR A =40 51 R
T,=10[2.5 + 1.086In(C,,, )] (4)
T, =10[9.436 + 1.624In(C,,) (5)
T,=10[5.453 + 1.694In(C,) (6)
T, =10[0.109 + 2.661In(C,,) | (7)
KT, 0 Chla B FRIRETEE T, TP 1Y E 57
REFEE T8 TN B E R EH6 4 T, COD,,
(R E FRRASHEEL; C oo Crp Cr 1 Coop 231K Chila
TP . TN £ COD,,, ¥ J& ; Chl.a ¥ J& i) B {7 N mg/
m’, TN TP 1 COD,,, ¥ J¥ (1) 5.0 4 mg/L., AMWF
FEH TR B R TSR0 S 1 W7, L3 310

]
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2.1 SREARAEE R R SR K R BB R

T2 4 Ry 55 I I VR S SR A Tt K R AR
T MBS . AT L, 2023 4F- 2% BF 5 ] 8 B
F2 5 1 JE /K 4 SRP . TP .NH:-N .NO;-N .NO;-
N. TN, COD,,,. SS I Chl a F 4 ¥ B 43> 5 Ky
(0.165+0.211) . (0.313+0.274) . (1.11+2.05) .
(0.301£0.309) . (0.075+0.130) . (3.38+3.72) .
(4.65x1.74) . (221x101) F1(39.2+68.1) mg/L, -
7K R (24.30+£6.00) °C , °F- ¥ pH 4 8.880+
0.606., SRP.TP NH;-N.NO;-N.TN,Chl.a.COD,,,
1SS M B 1974 53 R B K IR AR S R B R
K, 1 pH AR 5 R BOU /N
22 SHABAEREFRAMEARKRIERZ
] B #E K 1

&5 Ay S5 I I Y A S R b AN R K A
b Z (A A SEPE A BT g . R el UL, SRP 5
TP.NH;-N . NO;-N, TN £ & F IE M %, TP 5
SRP NH;-N,NO;-N, TN & & 2 1F 4 56 ; NH;-N
5 SRP, TP . NO;-N NO;-N, TN & i 2 iF /% ;
NO;-N 5 NH}-N,NO, -N, TN £ i 3 iF 4 % ;
NO;-N 5 SRP.TP .NH;-N.NO;-N.TN.SS & fi
FIEA K ; TN 5 SRP. TP .NH;-N . NO;-N,NOj;-
N.COD,,, % i # IE 65 ; COD,,, 5 TN Fll Chl.a 5
T3 EARDG; SSAU S NO-N &2 i 3 1EAH G ; Chla
{5 COD,, 2 i # 1EAH ¢ ; /K 5 NHI-N \NO;-
N.NO;-N, TN F1 COD,,, & i % i A ¢ ; pH 5
NH;-N NO;-N NO;-N fIl TN & i F A, X
Ui T, 55 WY 5% i 8% o 88 5 B b I 7K 44 v TP SRP
NH;-N,NO,-N Fl TN #H H. 2 [0] 47 ¢ {2 i 15 A1
Kotk UL E AT He P — B0 s K IR A pH & 52
M 5% R 0% Y] 18 86 55 G Yt 33 /K 4R NHE-NLUNO); -
N.NO;-N HI TN ¥ B /K- () F 2 K 3R, 7K i 2
S0 COD,,, e /K- B R K
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Tab. 4 Statistical analysis of water quality indexes of adult Chinese mitten crab culture ponds on Chongming Island

A4 Index B Bkl FHff b ERRE
Minimum value Maximum value Average value Standard deviation ~ Coefficient of variation/%
SRP/(mg/L) 0.003 1.410 0.165 0.211 127
TP/(mg/L) 0.048 1.590 0.313 0.274 87.5
NH;-N/(mg/L) 0.016 13.800 1.110 2.050 185
NO;-N/(mg/L) 0 1.610 0.301 0.309 102
NO5-N/(mg/L) 0 0.645 0.075 0.130 172
TN/(mg/L) 0.365 19.20 3.380 3.720 110
COD,, /(mg/L) 1.94 9.09 4.65 1.74 37.5
SS/(mg/L) 28.0 478 221 101 45.6
Chl.a/(mg/L) 1.92 538 39.2 68.1 174
T/°C 14.4 343 243 6.0 24.6
pH 7.55 10.70 8.88 0.606 6.83
x5 SRBARNEREFEMERRKRIERZ BRHEXYE
Tab.5 Correlation among different water quality indexes of adult Chinese mitten crab
culture ponds on Chongming Island
Kb
Water N _ _
quality SRP TP NH;-N NO;-N NO3-N TN COD,,, SS Chl.a T pH
index
SRP 1
TP 0.885™ 1
NH;-N 0.236" 0.206" 1
NO3;-N 0.101 0.097 0.512" 1
NO;-N 0.274" 0245 0.741"  0.520” 1
N 03317 03147 08797  0.6147 0818”7 1
COD,,, 0.049 0.200 0.158 0.088 0.031 0.208" 1
SS -0.102 -0.116 0.111 0.119 0.267 0.183 -0.175 1
Chl.a -0.093 -0.004 -0.146 0.027 -0.171 -0.055 0.248° -0.057 1
T 0.041 -0.057 -0.398"  -0.360"  -03147  -0.359"  -0.387"  -0.070 0.091 1
pH -0.138 -0.166 -0.345"  -0.243" -0.351"  -0.330" 0.006 -0.064 0.101 0.139 1

T #RIRTE 0.05 Z3) OBUR) M W35 5+ 3R7RTE 0.01 21 CUUR ) ARG 1 25 .

Notes: * indicates a significant correlation at level 0.05 (two-tailed) ; ** indicates a significant correlation at the 0.01 level (two-tailed).

2.3 SEAEEREREMEKRSETHER
P12 Sy AN TR) A5 5 B 15 Y A5 o 8 5 etk 37 7K
JEEFRAIARZEIE . IR 2a m] L AR T) A 453 7k A
SRP V143 & 4 0.091~0.300 mg/L. Hi&l2bw] i,
AR A A5 7K A4 v TP SF- 259 B R 0.235~0.449 mg/
L. & 2c AT UL, 4 A KA NH;-N P2k B
HRT3.5/M6—10H . thAh, 4 H KK H NH;-N
S He E A 3 3.82 mg/L, 11 6 F11 8 H sk 44 NH -
N BEARME T 1 mg/L, 7.9 A1 10 H BRA 51 R ALt
iR 1~2 mg/LAb, KB4 # A8 T 1 mg/L. X
BH, 550 T e 40 S5 B T A8 i b 3 7K A4 T NH-N
WP AL TR K- L 2d m] WL, AR TR 7K

& i NOS-N SF- 2 46 B 4 0.097~0.631 mg/L, 4 H
I RAE . B 2e 1] WL, K H NOL-NF- 2k
Wi 77 51 HsF ) A2 < f A8 AR R A < S0, J5 R R
i L 26 0] UL, 4 RS F /KR v TN P-4 B B 2 o
T 6—8 1 o 415 H KM TN V-2 ik B 53 ik
#)7.04 F116.19 mg/L, 1fi 6.7 A1 8 H /K& TN ¥
JEABISF 3 mg/L. X UEEA , FRFH P S BA T 4 i
S b IR K AR TN VR B2 A AR K. 5381, 9
110 J 3 53555 WY T] 58 ol 28 by 9 v TN VAR FE A
Mt T3 mg/L. WK 2g HPA] UL, B SR A E] A
T H B T 7K COD,,, Pk BE S R RN fE
FHIGER SR 5 24 FRFE B[] Sk 3 R0 10 H B, S 34 3 i
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BE L 0k 6.64 1 7.90 me/L ; X4 35 B N A] Ky
4—9 I} P FE AR, T 3.31~4.32 mg/L, )
Ah, Bk 6 H I 1L ARAEE RSN , 6—9 H b /K A
COD,, M FE#BAXF 3 AW P E ;6—9 A
COD,,, ¥ FE AR T 10 A A F X i . X Ui,
6—9 F 5% W X Jn] 8 j 8% b % /K /& rf COD,,, ¥R JEZ
A FEARE K. H I 2hv] WL, AR gk Ao
SS -4k FE K 159~331 mg/L, 5 H H B KAE -
A & 21 AT 0L, SR A (3—6 H ) K Chil.a -3
e BE AL TR A 7K T, SR M S FR= A T ) )L 6 H 21 10
A EF, KA Chila V34 2B #rs i, 10 H i85 2 5
KAG . H1 ] 2j BT L, Bifi 25 5% 5 B ] 9 386, 734
ARSI G TR, 7 H kB R i El 2k
AL, 3.4.5.6.7.8.9 110 H /KR pH 4351 4
8.07~10.7.7.94~10.2.7.55~10.2 . 8.65~9.81 . 8.21~
10.3.7.85~9.74.8.01~8.95 F/18.32~9.79.,

T 8 B SR A S R TS e ) R AT
SOt A AR HE T A A R K AR A BT A

Sy _ 0y N 3
AR5 AN ) S5 Y 05 i s S b I KA
1.5
314t o ([ 25%75%
&b 13} T 15IQRAMYS uH~lR nge within 1.5IQR
E v 2 ik Median lin
o 1.2+ SEHIE Mean
% 1.1} o ¥l Outliers
= 1.0 b °
= 09t °
.% 08+
5 07¢F .
§ 0.6 | ab
0.5F
S o4l ab @b
203} ab o b .
zo2f 8 b 2
=
a0 ) E i}
3 4 5 7 8 9 10
ﬂﬁj\ Month
(a) SRP
215
? 14t a [ 25%~75% ) N
= 13t T 1.SIQRAAYEN Range within 1.SIQR
Z, 12 — £k Median line
E’ i o P Mean
Z 11F ® S5 {H Outliers
S 10 +
= 91
2 gt
£ 7t
0T u
g5 5t
O 4}
® o3t
b b
:[% 2+ b ° °
©oar b e b °
et 0 M
z 3 04 5 6 7 8 9 10
A1 Month
(c) NH;-N
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rf SRP 1 TP ¥ 2 B] 5l {5 (/5] 2a Fl1 2b) , 3 F2 %L
JE R RS Z AT S8 Ak, SRR
5% B I 3 - T 8 ol 5 Tt I UK A4 R NH-N A
TN e 55 5 (1] 2¢ Al 2f) |, 33k =5 02 bl i 400 i A
JIT 3 G o FREE TS A S B R S 3 K A v
NH-N 3 A0 J R AL 48« (1) A7 ) 2 Tl 8
BRI AR RENE LR H A RE
WA H B NH-N 24260 K ] ARG K A4
NH-N 3 5 (2) I 88 i 88 5% 5 b 33 74 1) 5
.(DO) ¥ B35 (> 3 mg/L) , 1 25 H DO W A
FIF 7K H s A= 3R sl () A AR s L (R 2R AT, s 7K
H R A S BRI RS R AR 7 TR
TFAELANO;-N FINO;-N b HL F3Z2 4R A HLY M H
FHER A RS, FLAR Y B RE M OK R i
NO;-NHINO;-N 231 fdi 45 35 5 v J5 11 54 B
T S5 B W R K AR R NO, -N A NOS-N ¥ 8 4b T
BAR A KT (B 2d F1 2e) o SR H 0T 5% I A J8 b
IR AR TN i P8 A1 iy D PR 455 A 0 1 W A A
FH S B RS A RN SR PR

1.6 .

= 1.5} R [ 25%~75%

B 1.4+ o I LS{QRV\]E‘J?@\H Range within 1.5IQR

g 13¢ —  fi£k Median line

=12 o FHfE Mean

=l o Sl Outliers

St

S 1.0+F

go09¢

= 08} o )

2071 * Tz

§ 06} P a L]

3051 & a a a

o4l .

2osf

Foal E

o1t = -
3405 9 10

H 1} Month
(b) TP

—_
35}

[ 25%~75%

T 1SIQRIAYE 'tHd Range within 1.5IQR
— £k Median lin

o CE¥E Mear

o i Oul]iers

._.

—_
T

o

|_|

F be be

e Concentration of NO3;-N/(mg/L)
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wh N 1 0 O
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Fig.5 The evaluation results of water quality of adult Chinese mitten crab culture ponds on Chongming Island

based on single pollution index
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Changes and evaluation of water quality in adult Chinese mitten crab
culture ponds on Chongming Island

LIN Jianwei', JI Gaohua®, YANG lJie’, ZHOU Jie’, WU Xugan’, ZHAN Yanhui', XIONG Ruixiang',
SONG Yudi’, YE Jiawei', DING Longhai', WANG Xinyi'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2.College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3.Shanghai Chongming District Aquatic
Technology Promotion Station, Shanghai 202150, China)

Abstract: Water quality ponds plays a pivotal role in the pond culture of Chinese Mitten Crab (Eriocheir
sinensis) , influencing not only the yield and quality of the crabs but also the ecological health of the pond
water and the compliance of discharged tail water with environmental standards. In this study, five
representative adult Chinese mitten crab culture bases on Chongming Island were selected as sampling sites.
The research systematically investigated and evaluated the changes in pond water quality throughout the crab
culture period. The water quality parameters analyzed included dissolved reactive phosphorus (SRP), total
phosphorus (TP), ammonia nitrogen (NH;-N) , nitrate nitrogen (NO;-N), nitrite nitrogen (NO;-N), total
nitrogen (TN), permanganate index (COD,,,) , suspended particulate matter (SS), Chlorophyll a (Chl.a),
among others. The results showed that the average concentrations of SRP and TP in the water of adult Chinese
mitten crab culture ponds on Chongming Island ranged from 0.091 to 0.300, and from 0.235 to 0.449 mg/L,
respectively, exhibiting fluctuations over the culture period. The average concentration of NH;-N was higher in
April (3.82 mg/L), butthe NH-N concentrations were lower in the middle and late stages of culture (<2 mg/L).
The average concentration of TN was relatively high in April and May (7.04 and 6.19 mg/L, respectively) ,
the TN concentration in some ponds was also relatively high in September and October, but the TN
concentrations were relatively low in the middle stage of culture (<3 mg/L). As the culture period progressed,
the average concentration of COD,,, initially decreased, reaching lower levels from April to September,
before subsequently increasing again. The average concentration of SS fluctuated between 159 and 331 mg/L
when the culture time prolonged. After June, the average concentration of Chl.a gradually increased and the
maximum value was obtained in October. There was a significant correlation among TP, SRP, NH;-N, NO, -
N and TN in the water of adult Chinese mitten crab culture ponds on Chongming Island, and COD,,, was
significantly positively correlated with TN and Chl.a. However, Chl.a was only significantly positively
correlated with COD,,,, and SS was only significantly positively correlated with NO,-N. For the adult Chinese
mitten crab culture ponds on Chongming Island, the risk of cyanobacterial bloom was high. Compared to the
Shanghai Aquaculture Tailwater Discharge Standards, the primary pollutant exceeded the limit was SS, while
NH;-N and TN only surpassed the standard during the early stages of the culture period (from March to May).
To sum up, in the adult Chinese mitten crab pond on Chongming Island, the average concentrations of NH;-N
significantly declined during the middle and late stages of the culture period. Meanwhile, TN levels decreased
notably in the mid-stage. As for COD,,,, its average concentration initially decreased and then increased
again, with lower average concentrations observed from April to September. COD,,, and TN exhibited a
significant positive correlation, while SS and NO3-N also showed a strong positive relationship. According to
the pollutant discharge standards for aquaculture tailwater, SS emerged as the primary pollutant in
Chongming Eriocheir sinensis culture ponds. Consequently, sedimentation treatment of tailwater is essential
to ensure compliance with discharge standards before its release into receiving water bodies.

Key words: Chinese mitten crab; culture pond; water quality index; pond tailwater; discharge standard;

eutrophication evaluation
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