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Tab.1 Inflow water quality in whole experiment

B H BBt 1 Stage 1 BBt 2 Stage 2
Treatment COD/ (mg/L) NH;-N/(mg/L) L AF Salinity COD/(mg/L) NH;-N/(mg/L) LB Salinity
CK1 0 0 0.5 - - -
CK2 30 1 - - -
15 0.5 0 - - -
CwW1 30 1 0.5 - - -
15 0.5 0.5 - - -
CW-0 - . - 30 1 0
CW-0.5 - - - 30 1 0.5
CW-1 - - - 30 1 1
CW-2 - - - 30 1 2
T =" RN B A
Notes:“ — ”means no treatments were set up in this stage
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0.5% 1% 2% , BB E ) o B BLE gy
BRI PATRE, HER B R EE 3 L
i SR AL B
1.3 Wik7AESiEH

SERIIIA], BRI AR AR S BT A A - L
FHRS IR (2 oo PR ) 2 X, 2927622 , k3,
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Results of significant difference test (n =3) , the first letter in the same column means the significant difference result of removal efficiency

with high concentration among different CWs; the second letter in the same column means the significant difference result of removal efficiency

with low concentration among different CWs, the third letter in the same column means the significant difference result of removal efficiency

among the different CWs at different HRTs (P <0.05)
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Fig.2 Efficiencies of coastal aquaculture water purification by CWs with high/low contaminants in influent
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Results of significant difference test (n =3 ), the letter in the
same column means the significant difference result of removal
efficiency in different CWs treatments (P <0.05)
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Fig.3 Efficiencies of coastal aquaculture water
purification by CWs at different salinity in influent
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fi AL e s R, mI 0 25 oK R R O Sy 1% i
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T ST B A R s, B TR Y 1
T A2 T 2% A SR A W A A AL RE T, (ELE
i 1 % W RE 4 Wy 3e Je A Wy i R AL BE ) 352 2
] 3R] RE R Fh T AR E BV ) BT R AR A A
20 TR R LTI TR IR AR K, AN [ ik B 5 ok A
A R AE B 3R RS N (H S Ak
KK A A AL TS B R AL T AR P AR L 1
MR EFEVIA . X T R R, BEE
o T PR M A L A A R R 11 S B A
KA, T2 AR X A R AL A, {EL B A A 4 7R
AR DU , AT RES 2 B N A A & & F1 COD

SRR, 0 T I BRIA S B AR Gl A My AR TREEAL

F2 AL/ RELCERHEFHEL KELBERL
Tab.2 Condition of nitrification/denitrification bacteria content and
the nitrification/denitrification potential in CWs in stage 2

b HATE SHAL fififl 3 A
?}% Nitrobacterium/ Denitrifying bacteria/ Nitrification potential/ Denitrification potential/
(10° 4/g) (10° 4~/g) [mg/ (kg - h) ] [mg/(kg - h)]
CW0 17.285% 2.892° 5.278" 0.517°
CW-0.5 18.632¢ 1.847° 5.508" 0.339°
CW-1 20. 564" 3.143¢ 5.838" 0.560°
CW-=2 20.347" 0.675¢ 5.801° 0.139¢

TE  FREFOR AR & A/ SRS AL A0 A AL/ S i A it (22 53 (n =3, P <0.05)
Notes: Results of significant difference test (n =3), the letter in the same column means the significant difference result of Nitrobacterium,
Denitrifying bacteria, and Nitrification/Denitrification potential in different CWs treatments (P <0.05)

Tt HE CWs 38 N R ALY
X AN [ B2 6 B B4 e 1547 0 , F1 ] BIOLOG-ECO
A i A XA T2 0 T A 3 1 45 2R
Kl 4 fi7n . BIOLOG-ECO fF-Al 347 31 FAs
IR, A AWCD AL A W e v S A Qi
EPE, 2 AWCD {EBOR, 2 0B A Py B 1R
RUHRE Bt W5 M o RIS B BUR R i
A4 AWCD Bt (] 38 Jinage i T, 1 3R B el
Pyl U5 16 ) BE 7 Bl R 18] B9 3 4T
TR R A P A RE T B A W] 2, Ak
JE(0.5% ) FhMpia AR B s 5 25 1 REA B
W22 , YRR IEE (2 % ) i DKo flc A 4 ) 4 o

oCW-0 o-CW-0.5 = CW-1 = CW-2

AWCD of all carbon sources
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O = N WR U o N OO
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s/l Time/h

E4 FREANIERMAMEYEZRGEE
Fig.4 AWCD in CWs in stage 2
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Pl Hh FR B OG BE B M LS (n =3) , o SR — A
FRFE LTI R B W F 25 5 BB K REERR
[ —26& B AN [R) AR R Y 4 25 1 2% = (P < 0..05)
Results of significant difference test (n =3), the first letter in the
same column means the significant difference result of each carbon
source utilization in different CWs treatments; the second letter in
the same column means the significant difference result of carbon
source utilization in each CWs treatment (P <0.05)
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Fig.5 Carbon utilization profile of microbial
on BIOLOG ECO planet 72 h in stage 2
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Improving performance and removal mechanism of coastal aquaculture
water by constructed wetlands

ZHANG Yinjiang'”?, ZHANG Xiao’ , CHENG Mengyu'**, ZHONG Guofang’, ZHAO Zhimiao'”

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering
Research Center for Water Environment Ecology, Shanghai Ocean University, Shanghai 201306, China; 3. College of Fisheries
and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Potential blooms and red tide in river and sea may be caused by coastal aquaculture wastewater
inestuarine and coastal areas. In this study, a type of ecological and efficient constructed wetlands was
launched to purify coastal aquaculture wastewater. Optimal salt tolerant content was confirmed at different salt
concentration in influent by constructed wetland treatments. The mechanism was indicated by removal
efficiency, microorganism quantity, microbial metabolism function and microbial community diversity. The
results showed that; Coastal aquaculture wastewater was purified efficiently by constructed wetlands, and the
quality of effluent reached class Il of surface water quality standard ( GB 3838—2002) ; The optimal salt
tolerant content was 1 % at the different initiating salinity in influent, and the improved performance of
contaminants removal was obvious (P <0.05) with 93.3 % of organic matters removal and 77. 12 % of
ammonia removal in effluent. The main removal path of coastal aquaculture wastewater in constructed wetlands
is nitrification-denitrification, and nitrification/denitrification bacteria can work normally under the stress of
1% salinity. The utilization of carbon source by microorganisms tended to diversify under the influence of
salinity. As a result, constructed wetland can be used as a green option for coastal aquaculture wastewater to
solve or relieve the potential eutrophication.

Key words: constructed wetland; coastal aquaculture wastewater; purification mechanism; BIOLOG;

principal component analysis
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