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W X R o, (5 M AR 13 hm?, E 4R
TR B | B v % e Hh I L 3% 5 R K Ah B R
Gt BRI RGN, K 600 m K FRGE /N X
OrARIKANPE X o FRA M3 A AL 1 1 K D5, it
YEREAAT 0.30 hm® F10.67 hm® RIS . 4
DX 9t 39 7K 7 2y B K RS K L R HE K
PIHEZK o 78 Xt 3 R HE K 75 3k Bt /K I 18 3
IR AR AR A K SR HE K o FR 8 R K b
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XA UG X FR G 3 (13 4>, 31 5. 00 hm®) B 7K
PEATEACAL PR 2R X SR FE 1t 3 5 97 A R Ak Ak B
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Fig.1 Construction of aquafarm and the technological process of tail water treatment
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Tab.1 Detailed parameters of construction of aquaculture tail water treatment system S1
i (IR AR x 98 WREE/ R ’ BT IR R R AR A% R )
4 fie =]
F’Hb??‘lj] Fi"‘,z Area/ Length x Width/ Depth or ﬁ;&n:ﬁl Initial Initial Initial time
Hnetional zone m’ m X m Altitude/m anely number specification m/d
RHEK A i A
Main drainage ditch 2 480 620 > 4 12 Trapa bispinosa 2001 225
B I >
Wetland East 226.20 29.0x7.8 0.7 Typha orientalis 15 B/ —
il
£ 17.16 7.8x2.2 0.3
Dam
B i >
Wetland Middle 163.80 21.0x7.8 0.7 Typha orientalis 15 #k/m AR
il
£ 17.16 7.8 x 2.2 0.3
Dam
b 7Y i o s 2
Wetland West 218.40 28.0x7.8 0.7 Typha orientalis 15 #f/m LA
i : 2
Liza haematocheila 1030 2 Bk 321
— R T ta
Primary 2472 103 x 24 1.5 N — 10 2.0 kg/ B 4/24 ~5/23
purification pond Mylopharyngodon piceus
b 113 kg 6/11 ~7/14
Ipomoea aquatica
x2 FERKLEZRL S2 HEEMASH
Tab.2 Detailed parameters of construction of aquaculture tail water treatment system S2
R R g OMEIR xSE TREEEE B uiERd i Fifi A3t ]
untional Aoy Lengthx Depthor Rl it i MR WIEERIAE Tnitial
tnetiona S Width/ Altitude/ Variety Initial Initial time/
zone m m X m m number  specification (m/d)
1B Z5 Wetland East 195.00 37.5 x 5.2 0.5 P55 Phragmites communis 15 B/ m? 5
+31 Dam 11.96 5.2 x2.3 0.3
T Wetland Middle 156.00 30.0 x 5.2 0.5 F Typha orientalis 15 #/m? AR
4301 Dam 16.64 5.2 x 3.2 0.3
TEHL VPG Wetland west 182.00 35.0 x 5.2 0.5 244 Trapa bispinosa 150 4~ 2/25
B 142411 Liza haematocheila 1000 & 55 o/ 3/27
Prir-n;-a_ry . 2 544 106 x 24 Ls H Mylophar}ngodon piceu-s- 8 2.0kg/FE 4/24~5/9
purification AL Hypophthalmichthys nobilis 66 2 0.6 ky/J& 6/27
pond Fifi& Hypophthalmichthys molitrix 17 & 0.6 kg/ & 6/27
T £t Mylopharyngodon piceus 14 & 2.0kg/FE 4/24~5/23
;2&?1{3‘(&#? 16t Hypophthalmichthys nobilis 3R 1.8 ke/ 2 4/24~5/9
;z;"f?p ;‘tllzn 2014 106 x 19 1.5 F185 Hypophthalmichthys molitrix 8 |2 1.8 ke/ . 4/24 ~5/9
pond | JK#E P Eichhornia crassipes 25 kg 5/6
2503 Ipomoea aquatica 165 kg 8/1-8/5
1.2 FRENKIET 5:00 pm £YCH 8:00 am, JiI7KAF By 8:00 am %

FrRAE/IN X T ETT R G SR J7 il % EG T A
TR Z M IRB (R 3) 0 4—12 A 5F
BRI AR AN () 37 B0 At R 00K B A PR 2, R
NAFE 15 ~30 d #oK 13, LA LS d O A3, 450
YRAR PR HOKFREE T ~ 10 do W IEHEK I BN
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1.05 d,
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Tab.3 Typical aquaculture pond culture situation
PN e i SR B TPkt 1 B TR
Aquaculture Initial specification/  Initial number/ Feed brand/Protein Feed quantity/
species (g/ind. ) (ind. /hm?) mass fraction kg/ hm?
B IR KR Macrobrachium rosenbergii 0.1 675 000 HHE o 22 G VA R B ) L/ 38 % 9 375
T&é}ké‘&%&( 3‘!57J<$);TEQ)Eriocheir sinensis 75 11 250 B i T 2 /40 % 3 750
without aquatic plant)
B RS R Tulifug obscurs 7.5 D000 RS AR AS% 6750
Fﬁ%‘%fﬁm@ Takifugu obscurus 150.0 12000 BRI A G RL /45 % 4200
adult fish
1.3 HER&ES5%EE 1.3.2 s
L.3.1 KAEREE SI81RIE ~ 12 JIIA] SRR KR 8 14 AR IX 37

FRFE/IN DX K JE R A AL T K R B )
G , 25T I TR R K R A A T YEHE K 1/ 1
b, I8 R K AL PR 2R G AR i HE UK R FE S AT &R
GEAR T AL o KA R AR OK BRI H AR
) (HJ 494—2009) "7 Szt R S 7K B 3 B8

B ATAR AR KA 32 B35 Ye 48 b 10 0 72 5 346
{ij -16]

Z?E‘{ﬂji}% 17 4> JCAG I K RE 144 £, A S 8UR J5
Bl HAR P IRTE I 4 4, P RTR AN IRAE B 2 1,
I AR 5 Bl B A8 R R 2 15 R 40 ST KA 34
s P X IRAE B 13 A, SERR I ACKE 72 £, Hor
M 2R Ty Bl J 0 SR B I 2 A, AR K RE Rl IR B o
SRR 6 15 R GE S2 KHE 19 . ik
K], PP ICAEAS R R AR AR WL 4

F4 REHEEKRIEFRHSEERAERE
Tab.4 The measured range and mean concentration of each water quality index during the test mg/L
Evligll\ijsnit Aifilljlge CODy, 155 TAN ™ T

FERE/NX KR (n =8) RE ~ F/IME 208.4 ~17.6  7.87 ~4.67 0.421 ~0.061 3.392 ~1.404 0.639 ~0.136
Aquafarm inflow S 98.6 6.29 0.211 2.135 0.266
FICHEHEK (n = 144) BOR(E ~ByMA 518.2~12.6  12.29~3.84 0.829~0.016 6.790 ~0.266 2.825 ~0.014
Tail water of D1 ponds SEIE 102.5 7.01 0.267 2.170 0.397
K FEAKAEERSE (ST HEK (n =34) FORME ~/ME 231.6~17.8  8.42~4.29  0.562~0.024 2.148 ~0.533 0.846 ~0. 187
Effuent of SI T 9.9 6.60 0.192 1.341 0.330
B CTRARE (n = 19) Rl ~B/ME 291.0~27.0  11.62~5.09 0.829 ~0.027 6.790 ~1.140 1.188 ~0.133
Macrobrachium rosenbergii ponds SER(E 123.4 8.48 0.271 2.868 0.589

By A (= 28) Bl ~ oM 236.4~12.6 10.37~4.80  0.807~  4.845~0.266 2.825 ~0.170
Taktfugu obscurus fingerling ponds SEHE 98.3 7.51 0.308 2.547 0.555
IS A 77 Sl A (= 34) Rl ~HB/ME 178.0~32.2 12.00~3.84 0.678 ~0.059 3.850 ~0.843 0.927 ~0.015
Takifugu obscurus adult fish ponds SER(E 104.2 6.68 0.309 2.185 0.314
PHIXHYEHEK (n =72) RME ~ J/IMA 271.8 ~35.6  12.03 ~4.67 0.685~0.060 2.634 ~0.314 1.147 ~0.19%4
Tail water of D2 ponds SEIE 121.0 8.46 0.323 1.453 0.536
PR KA RS (S2) HEZK (n = 19) AR ~B/ME - 279.0~16.4  10.82~5.41  0.459 ~0.029 2.078 ~0.540 0.964 ~0.199
Effuent of S2 SEIE 115.5 7.33 0.173 1.093 0.406
PSR (KB (n =30) BOR( ~BMA - 423.8~40.0 13.82~5.54  0.985~  3.375~0.174 1.733~0.307
Eriocheir sinensis (without aquatic plant) ponds SEAE 157.5 8.73 0.287 1.473 0.894
W B4 B (= 30) BOR(E ~FyMA 203.0~44.2 11.52~4.54 0.762~0.012 3.427 ~0.871 1.057 ~0.041
Takifugu obscurus adult fish ponds SEIE 104.8 7.28 0.290 1.833 0.400

1.4 KB TTIE

L4 1 BPFKBAR AR
ZMSCHRL T, 11-12 0 7K SR PR 8 50 9 1

FH 8 S P50 19 58 R 7K o bR 148 4, Rk
Hanr
(1)
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AP, WS § 4B VIR T 0 00 TR B U
BGX, WSS T H A K TR X, Ni%s
PR T X, HoK b F IR X, 2ok Fbie
IR X 6] A A .
(R AR AT RREE S Y X, X, T 2R
T
X. X,=a +(C=Cp)/(Cppy —Cpir) (2)
X X,=b + (C,=Cp )/Cpr (3)
A2 C, 5§ TUH TSIV me/Ls Cppy Hy
5§ TR FAE KRR [0 _EIR, me/L Cy
5 i A TR bR e X 1 0 F B, me/L; % 5
PRI T S2IYE B/ T 2% T R V 207 7 — 2%
Bt P50 (2) s SRR A W 5
SATER AT 2 1 SEME L, 2423 IR T K
N T2 T AR AR o = 1, KT 126
FUNFT 11260 a =2, A2HE o SokIRE S5
R FERHEBCRE S, KO R @ TR 1 82,

BN S B R T AR V 2 8iAT AR — 4%
I, 38 A (3) P bR b =6,1745 b =
3. ZHERITEMN X, X, {H, W& LARE
0.1, ZMATHRITH I X, X, {8, FARMER 225X
A T, DU AR 0.0,
1.4.2 ZEBKITARIRAREL

ZMOCHRL T, 11-12 T oK AR PR R0 19 6
ISR 1 25 G K B TRAE B 1y, , R
KF

]WQ =X,. X2X3X4<X5) (4)

AP X XXX A ERR S T RS 3
BN, AR B AT PRS2 Ly R RS 4 2
NI o X AE T AR X Y X, O — a2 /]
WOATRR XTI X, AW/ (Xs) Al ok
b F 255, AIZAE 7 P, SR AER LY
BRI - BE T LRG K bR R4S B sl 57
PR ATARIIEE G KB A E bR, I S Fs

x5 FEKRBANFIERE

Tab.5 Comprehensive water quality grade criteria

FE A i s e 1
Judgement stanard according to GB3838—2002

FEbm i e
Judgement stanard according to SC/T9101—2007

FIBH A ZRa K F I LRE IRIR G

Criterion Comprehensive water quality grade Criterion Comprehensive water quality grade
1.0<X,.X,<2.0 1% 1.00 < X,. X, <2.00 —%
2.0 <X,.X,<3.0 s 2.00 <X,.X,<3.00 -9
3.0 <X,.X,< 4.0 4 3.00 <X,.X, 4%
4.0 <X,.X,<5.0 V£
5.0 <X,.X,<6.0 \ES

6.0 <X,. X, CAES

ALE W Ty PE BB A TR MR, A
SRHEATHRAY Ly TR BB MAREAN T : Wn2. 013 0,
R FREE AR TPE N PN I ATAS 9, 5
=/ Fon A IR T SR AR R IR AT
PR 220,55 4 (/N0 FRoREEG K TRB L 21T
FHEEE SR G0, BV AT 4 12 X K 5 HE il 2 oK
FATRR G 0 2. 013 1, 45 DU /INE T ) 37 45
BRGNS FATARHECE R 1A, B Ay 4
HNZ X K T HE SR A ThR— 2o
1.4.3  JKJTE PRV A

AR PP L5 B R 7 L 25 5 7K T A
PR LA 23 ) A A0 E PR o MR [ R A5
(A S PE TR0 25 A7 2 PR 5 25 (R
AEPEA X [ BR R SR bR, 40 TSS,
W FATAR E P o BB AR, B AR5 R /K HE ik
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PRI E SRR , BRI T AR 3R 51
HEROK A TR G REVEPEAN
K E PEPFAT B 573 , 275 SCHR [ 12 ] 2k n
g
Xof B K A T RE DX 2 501], X 7K ot 5 PEIEARY, 0
NA G ERR (X, = 0) BIETST(X, = 1) g
T (X, = 2) FHEHR(X,=3),
23 [ AEAG 2 PEPRAY, 70 W FEAR AN S VR
(AN TE 2 Y A - /N (1
[<Ax1.x2> =
| (X1~ XZ)SI - (X1~ Xz)szl /(X1~ XZ)sl (5)
AP sl 82 3R 28 [a] ) B B sz, (X Xp) s
(X1 Xy) o0 sl 82 g0 A B0 N 1~ BUEE G K A
PHRE AR Y
B [;\X]Jr2 < 10% B}, FEARAAL  RIK A &
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Ak CBAL) Soms A e OB AL 5 2 10% <
]AX].XZS 20% B, B AR Ak, BIVK R & A I 2 ok
B OBAL) 2 Ly, >20% B, 5375 4L, BIA
Kt R UEE CBAL)

2 4k

2.1 HHNEIEERRRITRI A RATIRIE
P /N X5 0 7 20 SR 0 K B 5 B
[ 2 B2 B[ T K T 45 £ (TSS L COD,,,  TAN TN |
TP) AR FEBR AT BRICAE AR M 25 SR % 6 %
7,
2.2 HHENEKREMTEH
2 I bR FERT OB o, A F BN X T R Y
SRR B 3 LS 200 T B K SR i
B, RIK ISR K2 S1 AL B,
LA KRG B (L, x, = 13%) , EHI5 )
TN 35 B (L, v, =23%) 5 P X 3 3 55

SRR Z S2 BRI, £ G K A G (L, x, =
9% ). FRFE/INIX 2 S1.,S2 4b P f5 HE K 15 3 8
T FRGH /N X K IR Z5 5 K B K- DA 8L
AR5 i it 3 5 b AR R (AR K A ) g
R 3 PG DX B 6 i KR S G Y TN
AAERE B (L, x, = 20% ) o WIS HEK
P FE 25 Qe TP A B 2% Ak ( ZF\[Z]AXI.XZ =
28% VG IX Ly, , = 34% ), Biflize S1.S2 AbHHfY
HEROK, B K IR TP B AL A B

Z: HBATRREVEPE A, AR 37 58 /N X 7K U3
SHEROK 256 K 5T 4 Sy — RO o, B IR T
N WG SUIR il X A £ o i rp A4S % R (K BT
Y ) 5 1 5% B0 i K U 3 R S e (H A
IKAL B R G2 b B HEROK R 255 7K B i AT il
IR — AR

®6 FE/NRKBE(HRAKFIZRERA) (GB 3838—2002) By 7k BT
Tab.6 Water quality evaluation of aquafarm according to GB 3838 —2002

e SR TR BREL Py valve 7 A KRR AU
Evaluation unit CODy, TAN TN TP Iyg
FEFE/NX HEK IR Aquafarm inflow 4.1 2.2 6.1 4.7 4.231(TN)
R X s EHE/K Tail water of D1 ponds 4.3 0.3 6.1 6.0 4.731(TN)
JRIK R T Z 55 (S1) HEZK Effuent of S1 4.1 2.1 47 5.3 4.131(TP)
B [RIB KR IE Macrobrachium rosenbergii ponds 4.6 2.3 6.4 6.5 5.031(TP)
IR B0 AR 7 fili X4 4F A0 Fth 3 Takifugu obscurus fingerling ponds 4.4 2.5 6.3 6.4 4.931(TP)
IG5 80 4R 7 tali it b Yl Takifugu obscurus adult fish ponds 4.2 2.5 6.1 5.1 4.531(TN)
P X 3EHE K Tail water of D2 ponds 4.6 2.5 4.9 6.3 4.631(TP)
PG X /Kb BEZR 55 (S2) #E7K Effuent of 52 4.3 2.1 4.2 6.0 4.231(TP)
BB (AR/K B RY) Eriocheir sinensis (without aquatic plant) ponds 4.7 2.4 4.9 7.2 4.831(TP)
W5 80 4R 7t i fa b Y Takifugu obscurus adult fish ponds 4.3 2.4 5.7 6.0 4.631(TP)

R7 FENERIECGRAEIEFA R ER) (SC/T 9101—2007) g7k KT 4
Tab.7 Water quality evaluation of aquafarm according to SC/T 9101 —2007

SV TR B deE

. . ZEG KR Zra KR
Evjzljﬁi;mnjsnit o value bR 2l
TSS CODy,, TN TP Iyg Level of Iy,
FRF/NMX KR Aquafarm inflow 2.97 1.42 1.71 1.53 1.9110(TSS) I
ZRIX W HEHEIK Tail water of DI ponds 3.03  1.47 1.72 1.79 2.0011(TSS) |
RIXBKAFLZRSE(S1) HEK Effuent of S1 2.86 1.44 1.45 1.66 1.8510(TSS) I
B IR KR IE Macrobrachium rosenbergii ponds 3.23 1.57 1.96 2.18 2.2321(TSS) 1
ISR Jy il 24 4E f Tl IE Takifugu obscurus fingerling ponds 2.97 1.50 1.85 2.11 2.1121(TSS) 1
S ZR D i s W Takifugu obscurus adult fish ponds 3.04 1.45 1.73 1.63 1.9610(TSS) 1
P Xt IEHE 7K Tail water of D2 ponds 3.21  1.56 1.48 2.07 2.0821(TSS) I
PEIK A AT 2255 (S2) $lK Effuent of S2 3.15 1.49 1.36 1.81 1.9610(TSS) 1
ARG B IE (AR /K FEHY) Eriocheir sinensis ( without aquatic plant) ponds 3.57  1.58 1.49 2.79 2.3621(TSS) I
W SR Dyt i b Y Takifugu obscurus adult fish ponds 3.05 1.49 1.61 1.80 1.9910(TSS) 1

http: //www. shhydxxb. com
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3.1 FRFE/PMXFAKIEK T RIS

ARFEFH/IN XA A UR A T2 Bt X R ke
Be, ERRLE A K TPER N IV 2, 45 F E AR HLE
(ITIREIX, H. CODy, \TN TP ¥R4F 4 T 2 hrifE,
ARG A KT N — HE UK bR, 32 H Rl
TSRS I BUR, AR5 UK A B A7 A 6, A
TR A5 T2 PG 1) S5 37 00 3 5 AR 3y, 7K S8 Btk
2% , A TE R oy W5 G SR AR A& TSS(2.97) , TN(6. 1)
B FEG Y E RN ER, R, BE K
IR BN S IR HUKOE B4R & AR X T 2R
R BCER B C A5 5 B k. 1l T 2012—
2013 AR /K AR R 6 B0 43 B 1 B X Hh /)
T EUETE bR, TAN S 6.01, TN 4 6. 11, TP
4. 81, L5 5 K hR IR B 5. 613, 25 57K IR 400
AV, Bl %t 2009—2010 4F AR X B
AR FEl 7K BRI 255 P i R B, 7K
JEJE V2, H TN il s f B (TSI, = 84.3)

ARFEFH/NX LR G K T PEH SR N IV 2, (R
AN 42T S B2 XK R A AR 25 K B
LA 4 K= IR0 EE G Y bR o S PR R,
SEBRERR O K BN 48 A5 2 K 20 R,
KOS EER AR 2 A, P
Xt [ AR K I LR A K RS 4 T A 2 R
PR SE I, AR SCAS LA S Wi 7K 7= R 58 1) 3 BT e )
FEAREZR BT 7K IR X IK BT Y 5200
3.2 FRFE/NX LA IEOK RIS T

LT 5 BRI 43 ) AL 2 IR IR SO ik,
F IR R AR 7K S 5 5 v AR 0 8 M Tt 3, % 4528
Tt I 1 3 L5 Y KU B DA N kAR R AE 43
BT, AT R IR G /N X R 7K o RS AR IR AR H

TINS5 AN, 5 EKIEAR I, 256
KR S 25 PEGAE (Lyy, x, = 19% ), TAN Al TN
FARARAE (1, y, < 10% ), CODy,, K 18 35 VB AL
Ly, x, = 12% ), TP 35 55AL (Lyy, v, = 38%),
TSS /K BTARiR 84 2. 97 F+% 3. 23, iX UL Z [G
TEHF 3558 23 S 8OK & TSS, COD,,, (TP JX{ [ 4 14
i, 5 TSS TP ik Ae £ 25 Y K 7. %
[CIR IR B B, JEC W e A 7 ol 45 I Dl ik 4 3, =&
FOTSS K, [7) IR 8 r R B AR
DT AR HE R A =5 T A%, TP A5 ] b T = G HE ik
FRAfE P, (H Y 3K A A KB, TSS 1) 5 S84 7

http: //www. shhydxxb. com

PR PR, #8055 — B

Jf 7K B 57 TR v A % B b 3 5 0 K R AR
B, Z5 A K TR B M A (1, = 14% ), TN
AR F U (1y, y, = 20% ), TAN FEA AR AR
(Iyx, x, < 10% ), COD,, K 2 FMEAL (1, =
15% ) , TP RFEAL (14, v, = 53% ), TSS /K bR
S 2. 97 FHZE 3. 57, PR K B R 3R R
REOR B SR 5 W QTR MR % 58 KU 1 R+ )
H TSS TP 5k %75 Yo i XU S5 B /R . Y
Fofr R 1) XU R 1E -5 2 G 8 W St 35 AR L, TSS
PR 3 B 5 A2 8 B b 3 K 7 5T, R i A
TEUITIREAT XY TP AL TR K A ol
SRR 5 R R 2 K M R A O K
FOPh R R ARG B R S SR AE TNl KIS V
KUYGEER IV 2, X 5 2R ARG A DR R A
Ko AHECEENE TEORL, BE A iR R R AR A, S
HEGR B A K ) R, AN TR v 3R AR, 2
AN R o 5 38 3 E B RS UE A HLER JE 3R A
M5 S5 M 3 TN i, BIF 522 2 1 Y] 4 %
B A1 PR A Ak v i — 25 AT Y il

SRR B , W SR Ty il 224 47 £ B 55 4 3
B GRA KR B EM T (L, = 17%),
CODy, TN FEA AL (1, v, < 10% ), TAN 2R i
EMEBAC Ly, v, = 14% ) , TP B E AL (14, «, =
36% ), TSS JK bR M F5 BASAE , 1 B 165 SU AR J il
AR FPFRI 2 T BOK R TAN TP XU P34,
1 F TAN JK AR U8 B00E + 2%, FOB AR
/N HE TN FEARAS T4 T - TAN 128 fn] 70
I A VR R, L, T TP v e 3=
BTGP A R F o HRRIE AN R« — & X 4F fa Fif
FRBEAFNT 55 P55 v, B SC7R )y fil oy b R 2 a2k
AT 00T B85 250 R B TR 30, i U Ve i
B 5 Tt 2R W A W SR, AR A
FARAR, A H 5 5

ZEAPIIX SRR L, 5 204 Jr il B £ 77
B , 25 K A AL, CODy, TN JEACR
A% TAN WA Ak, TP 55 Y 4R o Fh 75 i 0 AL R
REAIS, TSS JK AR IR s A T, B4 ik
B, Uh B IS S8R J i B £ 37 58 45 - UK A4 TSS |
TAN (TP XU P38, Horp TAN XURS: PEPEAS 5 Y
AR R AEARL, TSS R K AR IR AELAL 15, W 5 A T
PR PR, 38 B4 R, i BT e R
B o8 TSS TP, TP #5 4 4F fa Ff I Ak B2 JiE B



14 TRERWE, 55 ORI I At 5 JR A R K AL B R G I 25 5 7K ROV 177

1%, ST BE AR O, 3 BERRAIR 70% , ARk
b AN S IR Ve A hVE F D .

25 L TR 4 Tl LAY 55 G 0 ) 25 7K
PR E AR B 25 MK VK A« B 80 2 B 3 3
FETK F R SR A rh A GBI | s UK T il 2 4
P, B RIEANbYE . TP Sy 4 2570 3550 b
P AAT ) G Yy R TR T AR A AR T
ZFRIATG B, FTBC 1 ~ 2 ZE Y 7K BT 28 51 ) B %o
TSS }p % [RIR AR | AE 7K A 5 A rpr 48 4% 28 18 T
SUAR Ty B b 3 ) T S e ) KU TR A i
TIFRIEmY , 235250 T 2y, v SCHEOK 25 F = 9 HE
JBRIE . AR KRR SR rh AR G BB SR B X TN
e EMESCEE . % T HR K IR 25 e
WZEA KR FN N 2, I Rk B T Re X AR e, 2
bR N IR E AR T BR9E, P, DA™ 428 il 5 7 #h
il B Yy AR R 2 SR /D X 2% g HE Tk K
SR FATHR — SRR HE S AT e b 2R 7K K
D Y et 2 T bR O ) S
3.3 FHE/MXKRZEZLITER

AR DX 7K 22 1t W % B R A R B 3 PR A
(Lyy, v, = 12%) ML IEFRFH K & ST Hr Ak ik 21
J5 AR AR B EMEGE (L, v, = 13%) HFEA
SRIKINEZE B 7K BT 4 T E /KU, R I AR IX 33 0 2
TKALFR 2 G %) 37 58 FE K £ /K i el 4 4 R B
ER . ARIX L IEFRA R /K TP 15 503 it /K IR Tt =
FE P QTR AR5 0 SR 5 6l 2 4R 0 R R 56 1t
R A, AR DX 9t 35 57 B R UK 46 37 0E B K R Ak
TN BP0 (1, oy, = 23% ), TSS 25 9L
BN TG, R SR KA B R GE X TN JBRAL
R X TSS KERFCR M &, X 5 S1 &b 1)
REFATT N 7K A= Al W W L, B 2 A P A i A L I
BEARAE FH , 28 77 FO0RE 9 U0 R A AR 6 % A8 1L e TS
(FAPLE) A X,

VU IX =2 BT 1 25 A K B b 1R £
PR 55 2R XAH [, 7Y DXt 39 7 0 R /K 2 5 /K o
AR DX A, 3K 5 7 DX 1) SR A 2 ff A7 O, 5 1
X AR K FEFh SR A rh AR G B B IR TN i 2 08
A%, BARVY XI5 K 4 S2 b5 TN 45
B B AN KR X, H 5 E K IR A L el T
= UL IR FE M IE X TN A 43 ) 58 A F) T HE ok
PRI 2R 7 % B /I X H i 38 % 7K A4 B 60 BB 7 i
G ROK A S ATIR 3% (B 5%, st & 2
()2 2% R K HE ORI R 7 =, n TN A i b 3% 1) 2

TRHE KA B B8 1 38 14 7K A 3l ) FR 0 45 i
T4 G SR/ INX K B BRSS9 77 )

741X 3t 3 52 58 e KRB ATAR , 4 B K R —
AR, S el TSS (4 — %), A
Aok B FR T op AR G B 9 B TSS 45 MK
(3.57) R0, RGN, ZVE X S2 W LG, 54
TR BATY T 35— SR HE T bR o , 45 B TR 145 b 2415 )
e, SR, BB 45 VU X, %) TSS #B8 KA ik
3, T SR AN X P KR AT Y U SR
WIPRYTRE 228 TSS B 7 28 78 KR SR A /N X
X TSS 1 22 B S B , 30 /I8 X 1 e 7K b 38
RYGAEXT TSS ) bR T8 F BT — st
3.4 FEEALERZIZHRENESRMKRE

ATFFHIEE Y 2 A 3758 Rk Ak B0 R 4 L e
JECQ 38 T v K 7 3 3 i SR ) el
X JEURR I AL 52 447 e K b B8 7 2 3R 4 11— i PR
MBI E I . 2 ARG T LR A S R
FEXT /K 32 R FH I 3t /K A A Ak A, 18
TR DA A BT O H AR, i
FREEA )5 TG, 15 P 22 4 A K AR R T R IR
], el M h— 4 A K A AR S K AR B AR
T R AR, — e 1 A A A TS B

2 ANFRBE K AL B R S R BN (1)
B AR R AR SN, AN 5 B R K AL B A B AR
FE R A0 PR AR 2 K 7 DOl 2 3 el S
A HARTTAEAR ; (2) FITFRFE /N X 28 Hu bty 282300 3
SIRE B TT , F) T O A5 55 B8 W 3 1 S e AL Tt 39 , i
LA AR, A o i 52 T B S 1
SR T S| R K b B 4, 8 R IR R
PR3 R 5 (3) LKA S 44 S R Kk Ak
TIREVR , 16 B 7K e 1 A 30 R B, 9 4 AL vt B 7
2K AR BB A, SR Z e M 1L, i T g
5 o RN X R IR R R A

4 Hhg

AR SR BN X, IR 25 B
TN, FRFE M I 322875 Gy KU R -0 TP\ TSS

ISR R K 2575 R /K A B R Ge e dt, 23
FARBAT RN , Al ik B s TSR E /D X BEK
ZREIKIBUR KT, HETBOK 2845 K AT & GIRoK It
GEFRIHKHEMCE SR ) — H TR o

A CODy, \TAN TN TP S Z: 1R -, X AR
ARSI/ N X ER G K PN R W1, F I SR i R Ok Ak

http: //www. shhydxxb. com



178 (S R Ty N S S 1 31 %
HH R 607K 7 F K S M T b B, 26 40 T PR AT BE9E (1), SREERLE S8R, 2012, 35

IHETBOK AR X 3T B SR 7K SR B8 36k 3 572 1T 52
A

SE Lk

(1]

(2]

[4]

(5]

(8]

B AR FRE K AT 2 R A 4 R B AR S
HESMAT[ ], BRI 2240, 2018, 27(5) « 748-755.
LUO G Z. The evaluation parameters and criteria of the reuse
possibilities of aquaculture water[ J]. Journal of Shanghai
Ocean University, 2018, 27(5) . 748-755.

SRARIL, KA, REAFMT, 55, A LR HbAL BRI TR K AL
SRBALHLT]. R AE R 2R, 2019, 28(5) : 643-
650.

ZHANG Y J, ZHANG X, CHENG M Y, et al. Improving
performance and removal mechanism of coastal aquaculture
[J].
Ocean University, 2019, 28(5) ; 643-650.

LINY F, JINGSR, LEED Y, et al. Nutrient removal from

water by constructed wetlands Journal of Shanghai

aquaculture wastewater using a constructed wetlands system
[J]. Aquaculture, 2002, 209(1/4) : 169-184.

WO, T, PREE, £ )\Iiﬁi&iﬂﬁkfﬁ??iﬁ&“ﬂiﬂﬂ
RIS Y 2Bk 0T]. TR %4k, 2016, 10(1):

20.

HUANG X F, WANG K, CHEN G X, et al. Typical
pollutants removal efficiency from aquaculture wastewater by
[ J]. Chinese Journal of
Environmental Engineering, 2016, 10(1) : 12-20.

JBIRAR, XD, B, . ARSI R SR A
BEAKIG B B T B @ AR [T]. BHEAH 5 6,
2019(26) : 127-132.

GUN Z J, LIU X G, CHENG G F, et al. Functions and

using constructed wetlands

construction techniques of ecological ditch in waste water
treatment of freshwater pond culture [ J ]. Technology
Innovation and Application, 2019(26) . 127-132.

FRAERS , B, WA, A5 SENR AT IR LR
s KA PR G FK BUSCR MR [T]. 7™
4R, 2013, 37(11) : 1670-1678.

ZANG W L, HOU W J, DAL X L, et al. Effect of regulating-
controlling water quality by water recycling-treating system at
low frequency and nutrient budgets for indoor intensive
shrimp aquaculture[ J]. Journal of Fisheries of China, 2013,
37(11) . 1670-1678.

M, KA, R, F. BTG YYK BRI EIE L
WRKBEN N [T]. R 5ER, 2015, 38
(11) : 239-245.

YANG L, SONG J F, SONG B,

water quality identification index method and its application

et al. Primary pollutant
to comprehensive evaluation of river water quality [ J].
Environmental Science and Technology, 2015, 38 (11):
239-245.

SR, AR, W, S5 JET BP IR 2% Y SOKRTK

http: //www. shhydxxb. com

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(S1): 385-388, 435.

ZHOU M, LIZ, LING H B, et al. Research on water quality
evaluation in Yishui River based on BP neutral networks[ J].
Environmental Science and Technology, 2012, 35 (S1) .
385-388, 435.

LERMONTOV A, YOKOYAMA L, LERMONTOV M, et al.
River quality analysis using fuzzy water quality index: Ribeira
do Iguape river watershed, Brazil[ J]. Ecological Indicators,
2009, 9(6) . 1188-1197.

IP W C, HU B Q, WONG H, et al. Applications of rough set
theory to river environment quality evaluation in China[ J].
Water Resources, 2007, 34(4) . 459-470.

WRAAE. IERRLEE KBRS BT B e e )]
[ PF R4 (B ARREEAR) 5 2005, 33(4) : 482-488.
XU Z X. Comprehensive water quality identification index for
environmental quality assessment of surface water[ J]. Journal
of Tongji University ( Natural Science) , 2005, 33(4) ; 482-
488.

IR, Y GRA 7J< T P BT A R KB o
FEAILT]. AEASFREIAAR, 2011, 20(1) ; 186-192.

HU C, SU D. Apphcauon of comprehensive water quality

identification index in water quality assessment of Hun River

[J]. Ecology and Environmental Sciences, 2011, 20 (1) .
186-192.
ek, JelEt, EEA, & UROKELE N Tk

PR [J]. TR HIR 240, 2000, 22(4) : 6-12.
GUOJS, LONG TR, HUO G Y,
four methods of water quality assessment [ J].
Chongging Jianzhu University, 2000, 22(4) ; 6-12.
FHlg e, SRS, TSR G K BRPE O I L g [T ]
KT R IR 5 3085 , 2008, 17(5) : 729-733.

YIN H L, XU Z X. Comparative study on typical river
methods [ J ].

et al. A comparison of

Journal of

comprehensive water quality assessment
Resources and Environment in the Yangtze Basin, 2008, 17
(5): 729-733.

ERHE R B)H, @%Fﬁ%ﬂﬁ%"rw%hf” SR, GB
3838—2002 HhF KA T AR [ S]. Jbmt: HEHEE
B2z A, 2002,

State General

Environmental Protection Administration,,

Quality Supervision, Inspection and

Quarantine of the People’s Republic of China. GB 3838-2002

Administration  of

Environmental quality standards for surface water [ S ].
Beijing: China Environmental Science Press, 2002.

e NRIEFIE AL FR. SC/T 9101—2007 R K MLk 7758
AKHERREGR ST, dbat: dEARES A, 2007.

Ministry of Agriculture of the Peoples Republic of China. SC/
T 9101 - 2007 Requirement for water discharge from
freshwater aquaculture pond [ S].
Press, 2007.

A N RN E SRR LR B 8. HI 494—2009 7K J5i R A 4L

AAE[S]. duat: PEEFRGERSA I RA:, 2009.

Beijing: China Standard



14

TRERWE, 55 ORI I At 5 JR A R K AL B R G I 25 5 7K ROV 179

[18]

[19]

[20]

[21]

Ministry of Environmental Protection of the Peoples Republic
of China. HJ 494 -2009 Water quality-Guidance on sampling
techniques[ S]. Beijing; China Environmental Science Press,
2009.

INJE, sk, 25, A5, BTN X shoNE R
VSYAFIELT]. EA2A4R, 2013, 35(15) ; 5239-5247.
SHAN Y, ZHANG W, LI D B, et al. Distribution of nitrogen
and phosphorus in medium and small rivers of Shanghail J].
ActaEcologicaSinica, 2013, 35(15) ; 5239-5247.

Bl gk, SR, . RSB AR FE X K R
TGRBURIE 5504 [ C1//2013 i [ 3R BER a2 2R
F4x BB, 2013 3040-3045.

DUAN T, ZHANG Y J, WEN X F, et al. Evaluation and
analysis of water pollution in modern agricultural parks in
Shanghai suburb [ C ]//Chinese Society for Environmental
Science Annual Conference 2013 Excellent Papers Collection.
Kunming, 2013 ; 3040-3045.

wEllE, EFul, ME, F Z2HAETIRRGRE
FPRERITERCLT ] hEFREERN:, 2004, 24(6) « 712-
716.

PENG J F, WANG B Z, NAN ], et al. Transferring and
attribution model of phosphorus in the multi-stage eco-ponds/
wetlands system sediment[ J]. China Environmental Science,
2004, 24(6) : 712-716.

JBA, BN, ERE, & RSEBORIES) T RN
PR R ERTIE ()], KBl 1t e Sk, 2016, 31
(6): 751-759.

[22]

[24]

GU J, MAO X D, KUANG C P, et al. Study on
characteristics of phosphorus release from estuarine bed
sediments under intermittent wave disturbance [ J]. Chinese
Journal of Hydrodynamics, 2016, 31(6) ; 751-759.
W, 557, IHE, & UPRE R T R b I
FHRRCCRITS Qe BRI [ ], KA S22 2508, 2010,
31(3): 52-56.

DAI X Y, CAI C F, XU S B, et al. Effects of food
composition on nitrogen and phosphorus budgets and pollution
intensity in Chinese Mitten Crab ( Eriocheir sinesis) culture
pond[J]. Journal of Hydroecology, 2010, 31(3) : 52-56.
SRR, MK, XK L. WYESRAEIE K B IR R =
SR BAMBBE R JTTRBHEREZEN,
2019, 39(4) : 56-62.

YUAN X C, SHI'Y H, LIU Y S. Study on the pattern of free
sedimentation of pond wastewater and the change of three-
state nitrogen, total nitrogen and total phosphorus [ J ].
Journal of Guangdong Ocean University, 2019, 39(4) . 56-
62.

Feig, TR, B, SF XERIIRAE K BT I
BERCRYIEOIELT]. WL B iR ( B ARHERD ,
2017, 36(2) : 186-189.

YAN J, ZHANG X, LI W Y, et al. A preliminary study of
the static settling effection on suspended solids of prawn
greenhouse aquiculture waste water[ J]. Journal of Zhejiang

Ocean University ( Natural Science), 2017, 36 (2) . 186-
189.

http: //www. shhydxxb. com



180 o\ w7 ok % ¥ R 31 %

Comprehensive water quality evaluation of freshwater concentrated
continuous ponds and aquaculture tail water treatment system

XU Jiabo, LIU Yongshi, SHI Yonghai, YUAN Xincheng, WANG Jianjun, LIU Jianzhong
(Shanghai Fisheries Technical Extension Station, Shanghai Fisheries Research Institute, Shanghat 200433, China)

Abstract; The water quality identification index method was used to evaluate and analyze the comprehensive
water quality of the inflow, aquaculture tail water and the discharge water from aquaculture tail water
treatment system in the freshwater aquafarm. Total solid suspended matter (TSS) , organic matter ( COD,,, ),
total ammonia nitrogen (TAN) , total nitrogen (TN) and total phosphorus (TP) were taken as single factor
evaluation indexes and comprehensive evaluation indexes. The comprehensive water quality was evaluated and
analyzed according to Environmental Quality Standard for Surface water( GB 3838 —2002) or Requirement for
Water Discharge from Freshwater Aquaculture Pond (SC/T 9101 —2007). Research indicated that: TN was
the main pollutant in the inflow of the aquafarm. TP and TSS were the key risk factors of pollutants in the
ponds. Aquiculture tail water treatment system played an important role in the integrated water quality
purification of aquiculture tail water. After the eastern pond tail water was treated by the aquiculture tail water
treatment system (S1), the comprehensive water quality was improved (I y, = 13% ), and the main
pollutant TN was significantly improved (/,y y, = 23% ). After the western pond tail water was treated by the
aquiculture tail water treatment system ( S2), the comprehensive water quality was slightly improved
(I, x, =9% ). The comprehensive water quality of the discharge water was equal to or better than that of the
inflow in the aquafarm by aquaculture tail water treatment system to purify aquaculture tail water, and it met
the first-level discharge standard of SC/T 9101 - 2007, and had no negative impact on the environment of
adjacent natural waters, but also had a slight improvement effect.

Key words: concentrated continuous pond; aquaculture tail water treatment system; water quality

identification index method ; water quality evaluation; standardized discharge
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