J. Lake Sci.(#ia#5) ,2017,29(6); 1342-1349
DOIT 10. 18307/2017. 0606
© 2017 by Journal of Lake Sciences

DEMZFRBEAAAMBKRENATEMZEF KR ENLENN
XfEE

A& E R EMmA K RRIUR ABAE axtE
(LR KA Rl 222 R BT 210046)

(2. WP B AR KB A A BR A 7], S 223001)

(3 FATEKFH BB B, # 2 215500)

B OE. XA TG L RE A LS (R A 4 A = mT Bl R i v F 8 R A 0 b A 82 1) T, 38 et /Nt
5 WFSE T V0 Ik AR R B AR K T ( Oenanthe javanica (Bl.) DC.) %42 N T30 M4k & 8 32 K AR RO G R . 7E 34~
A7 4SBT AP ] SEE (TP) FLEA(TN) RBRFRI W& 22 57 X IR (CK) VD 5L FhiE 20 AL R A 20
4 AN JEBIXE TP BB AT BIE R 20.17% +19.23% ,59.60% =7.54% Fl 45.44% +£29.22% ; %F TN #4225 R P AR K K «
29.83% +19.65% ,64.89% +23.01% Fll 60.50% +25.86% . 5 CK ZHAH M, & Z MoK 77 1] 0 35 48 @5 38 # % TP A1 TN A9 25 %
e IR RF R FOM L, YRR ZCRY TP R TN BRI $2 . TMiX T COD AR BR 3R, Vb I Aok 20 & 101 1o 0k
K(=27.5% ~52.92% ) , T AL ZH 4ELJ% 30 ) TF 9 SF- 54 ( 10.83% ~40.42% ) , 7% R R A 20 76 453 4 A JR 300 10 °F- 2 22 B o
(23.13% £14.41% ) W75 T VP IERIAELL (19.38% +35.38% ). 2 FfliE Jr 20, K34 0l 28 403 13 & ZR S S0 S V0 3
HEEAR EG , 77 ARAR Jr =S A R A 0 A e 38, e AR R A 0 4 348 o 5 AR T 72 PRI AL, 4% 8 (0 VD LA v
FEA K AR 2R TR AT 2 25 20 I6F 18] PR S50 e 36 T A RE . TR, %5 JE B A A, 78 1K IX 3 Al I 1 4% B 11
YOI (SR IR ) Bk 7 20 s 72 IR K X 8, (01 9 A 9 07 2K, -t Rl AR E Tt S K A 4 4 4 8 ot 4 R MR R 35 o 1 1 1k
fie 1.

KR A TR AT Rl T 20 AR R IE T IR B s K Btk Dk ok s TR IR

Comparison of Oenanthe javanica’s winter purification ability in constructed wetlands
under sand and floating-bed cultures

ZUO Jie', JT Jun’, WANG Penghe' , ZHANG Hui' , ZHANG Wenjuan', ZHAO Dehua' ™ & AN Shuging'"’
(1: School of Life Science, Nanjing University, Nanjing 210046, P.R.China)

(2. Qingying Tail Water Wetland Management Limited Company of Hongze County, Huaian 223001, P.R.China)

(3: Nanjing University Ecology Research Institute of Changshu, Changshu 215500, P.R.China)

Abstract ; To improve purification ability of wetland in cold winter and reveal the impact of culture methods of wetland plants, a pi-
lot-scale experiment was conducted to compare the performance of Oenanthe javanica using two culture methods, i.e. sand culture
and floating-bed culture, in the purification of polluted water during winter. There existed significant different removal efficiency of
total phosphorous (TP) and total nitrogen (TN) between various treatments. In the four studied batches, control check (CK) ,
sand culture and floating-bed culture showed an average of 20.17% +19.23% , 59.60% +7.54% and 45.44% +29.22% TP removal
efficiency, and an average of 29.83% +£19.65% , 64.89% +23.01% and 60.50% +25.86% TN removal efficiency, respectively.
Compared with CK, the results showed that the plantation of Oenanthe javanica could significantly improve TP and TN removal effi-

ciency in cold winter. Compared with floating-bed culture, sand culture had slightly higher removal ability for both TP and TN. But
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for chemical oxygen demand (COD) , the removal efficiency of CK and sand culture varied much between batches. Compared with
sand culture ( =27.5%-52.92% ) , floating-bed culture showed a slightly higher and more stable COD removal efficient the four
studied batches (10.83% —40.42% ). Oenanthe javanica in both sand culture and floating-bed culture survived temperate winter.
Floating-bed culture performed significant higher total plant and root dry biomass than sand culture, while sand culture generally
had significant higher root activity and root secretion than floating-bed culture. Therefore, considering the engineering costs, the
traditional sand (or sediment) culture method is recommended at the shallow water areas where Oenanthe javanica can survive u-
sing either sand culture or floating-bed culture. For the deep water areas where Oenanthe javanica can’t survive using sand culture,
we can use floating-bed culture which can also perform relative high purification ability and make Oenanthe javanica survive in the
temperate winter.

Keywords; Constructed wetland; Oenanthe javanica; culture methods; root activity; nutrients removal; water purification; sand

culture ; floating-bed culture
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Fig.1 Diagram of the pilot scale test device
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Fig.2 The water temperature dynamic
in the whole studied period
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Fig.3 Removal efficiencies of COD, TN and TP in the three studied batches
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Tab.1 Dry biomass of Oenanthe javanica and the distribution using two planting methods
Fit =X RiigvA 2015-12-24 2016—-1—-4 2016-1-18  2016-2-21 2016-3-9
VbR E 20 R 10.26+3.67 10.04£2.96 22.35+8.06 20.18+6.81 14.08+3.42
N 17.58+1.16 21.16+4.08 19.12+6.50 9.67+3.13 12.65+3.85
R 10.84£1.00 3.22+0.85 3.14+2.12 1.29£1.25 4.46+1.31
PR 5 00 5.54£2.22 10.19£4.20 4.75+2.97 0+0
BTE 38.68+4.85 44.92+7.28 54.80+17.60  35.90+6.65 31.19+7.30
TR IR PR L R 21.63+2.32 11.08+3.27 23.10+12.91  24.56+6.64 15.79+2.23
ESY 22.67+2.67 9.16+3.61 10.51+4.87 6.19£2.24 9.92+4.46
-5 17.25+0.95 1.77+1.14 3.57+2.31 2.01+1.27 5.33+2.02
iR 0+0 11.60+4.17 15.90+13.93 9.45+7.00 0+0
BTE 61.55+3.65 33.61+7.64 53.08+28.88  42.20+12.55  31.03+4.68
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Tab.2 The radial oxygen loss and root activity of Oenanthe javanica using two planting methods

eSSl Pk 77 =C 2015-12-24 2016 —1-4 2016-1-18 2016 -2 -21

WA/ (pe/(g+h)) YRR 99.71+13.07  157.80+27.03 39.84+2.98 80.79+2.31
TR PP A 59.18+28.71 82.34+33.21 68.02+1.89 65.16+3.83

WAMA (ng/(L-h-unit) )  VIEFPREA 533.33+£51.32 636.67+100.66  400.00+121.24  736.67+145.72
TFIRFAEZ.  200.00+79.25 586.67+211.27  620.00+164.62  353.33+90.18
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