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Long-Term Purification Effect of Surface Flow Constructed
Wetland on Water Quality of Liaohe River

YANG Bo
(School of Agronomy, Jilin Agricultural Science and Technology College s Jilin s Jilin 132011, China)

Abstract: Plants are important components of constructed wetland ecosystem. Zizania caduciflora, Iris
tectorum ,» Canna indica and Phragmites australis were selected to study the purification effect of constructed
wetlands on water quality of Liaohe River under different plant configurations for four consecutive years
(2015—2018). The removal rates of BOD5, CODCr, TN and TP by different types of vegetation in construc-
ted wetlands from 2015 to 2018 had increased over the years. The removal rates of BOD5, CODCr, TN and
TP were significantly higher than those of Canna indica and Iris tectorum (p<<0.05) in different years, but
there was no significant difference between the removal rates of Phragmites australis and Zizania aquatica
(p>>0.05), while there was no significant difference between removal rates of Canna indica and Iris tecto-
rum (p>>0.05). The aboveground biomass, underground biomass, N accumulation and P accumulation of
constructed wetland had increased over the years. The aboveground biomass of Phragmites australis was
significantly higher than that of Canna indica and Iris tectorum (p<0.05) in different years, and there was
no significant difference between the biomass of Phragmites australis and Zizania aquatica (p >0.05),
while there was no significant difference between the biomass of Canna indica and Iris tectorum (p=>>0.05).

The contents of soil organic carbon, total nitrogen, total potassium, available phosphorus, alkali-hydrolyzed
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nitrogen of constructed wetland showed consistent change patterns, and had increased over the years. The
contents of organic carbon, total nitrogen., total phosphorus, total potassium, available phosphorus and
alkaloid nitrogen were significantly higher than those in Canna indica and Iris tectorum (p<<0.05) in differ-
ent years, but there was no significant difference between Phragmites australis and Zizania aquatica (p=>>
0.05), and no significant difference between the contents of Canna indica and Iris tectorum (p>>0.05).
There was no significant difference in soil total phosphorus contents in different years (p >>0.05). The soil
microbial biomass carbon, nitrogen and phosphorus of the constructed wetlands changed in a consistent
manner and had increased over the years. Soil microbial biomass of carbon, nitrogen and phosphorus of
constructed wetlands Phragmites australis and Zizania aquatica were significantly higher than those of the
constructed wetlands with Canna indica and Iris tectorum (p<Z0.05), and there was no significant difference
between soil microbial biomass under the constructed wetland with Phragmites australis and Zizania aquatica (p=>
0.05) , while there was no significant difference between Canna indica and Iris tectorum (p=>0.05). There was no
significant difference in soil microbial biomass phosphorus content in different years (p =>0.05). Underground
biomass. N accumulation, P accumulation, soil total nitrogen, total phosphorus were significantly positively
correlated with TN and TP removal rates (»p<C0.05). Soil available phosphorus, alkali-hydrolyzed nitrogen,

microbial biomass carbon and microbial biomass nitrogen were significantly positively correlated with BOD5

and CODCr removal rates (p<Z0.05).

Keywords: constructed wetlands; Liaohe; purifying water quality
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EMEHERARE (p>0.05), ENEMSEER
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Ay 25 BOD; KRR/ % COD, £ BR%/ % TN KBER/ % TP KBE/%

M 47.6744.32a 51.1246.15a 51.1443.12a 42.56+2.11a

2015 R 48.984+3.91a 52.8744.56a 52.4444.45a 44.1742.34a

PN 39.1242.45b 43.0943.09b 45.0945.09b 33.1343.71b

BRE 38.114+2.87b 42.0243.42b 43.1245.21b 32.1343.45b

% 48.1244.23a 53.5643.34a 52.354-3.95a 43.614+1.63a

2016 P 50.5345.32a 54.364.56a 52.2345.13a 44.8942.91a

KNE 40.984+4.17b 44.5145.31b 45.2344.36b 35.7843.89b

HRE 39.2144.56b 43.32+5.30b 43.11+4.31b 34.2143.72b

B 49.3442.21a 54.593.34a 53.4345.74a 43.12%3.61a

2017 P 51.7841.84a 55.6545.91a 54.9143.65a 45.934+4.26a

KANE 43.1342.09b 45.6644.09b 46.6744.11b 33.85+5.15b

B R 42.4342.96b 44,874 4.44b 45.1244.78b 32.3245.06b

ZH 51.4144.41a 56.614-2.83a 55.484-6.19a 44.9142.53a

2018 =k 52.82+5.34a 58.69+4.76a 57.9145.23a 46.9841.56a

KNE 44.20+4.17b 47.714£5.19b 51.71+4.18b 36.97+2.29b

BRE 43.454+4.20b 46.4345.25h 50.2944.39b 35.3542.19b
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A0y B3l Ho bR bR A i N S & P B2
S 81.1143.14a 132.56+£2.17a 55.67+4.09a 151.78+£6.76a
=S 82.4544.56a 134.114+2.67a 58.9243.16a 152.09+4.82a
201 2 NE 55.0245.14b 121.24+3.13b 39.564+2.67b 142.12+3.65b
HR2 54.1345.89b 119.13£3.77b 37.1242.87b 139.09+3.40b
%A 88.3543.17a 145.63+1.65a 59.54+4.13a 152.443.32a
I+ 89.8245.12a 156.82+2.24a 61.5145.34a 159.77+£4.97a
2016 ENE 56.1744.67b 131.78+£3.29b 43.0944.19b 144.18+5.78b
R 51.2344.33b 124.24+3.76b 42.9844.76b 143.51+5.35b
A 89.5645.56a 166.62+3.46a 64.334-2.98a 157.43+3.14a
bo17 P 92.1343.10a 167.96£4.23a 67.4541.81a 163.33+5.98a
FNE 61.8744.34b 145.1545.14b 45.134£2.34b 149.154+4.11b
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2 70.7144.39b 143.97+2.12b 49.20=4.20b 154.71+5.11b




519

18« 3% T AN T30 b o 30 98T K R K B e AR AR 377

23 RERALEM R SHE
158 3 B[ %1, 2015—2018 4 A T8 Hb + 54 HLA% .

SR A AR | AR R i — B AR AL B
AR 10 S i 3 s AN TR AR 0 AT HLAR 4 AL 4

W A UK R A S RIS E RS A B S
TENEMTRE(p<0.05) , K EEMEHERA L
(p=0.05), R NEMTRE 22 7 A BE (p=>0.05) ; A [A]
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®3 RERALEM T EANBRIFSHE

" £3 A HLRR (SOC)/ LHTN)/ EWHTP)/ LM (TK)/ HAHE (AP)/ AR A (AN)/
(g kg™ (g kg™ (ge kgD (ge kg™ " (mg* kg ) (mg kg )

%=H 12.11+1.44a 2.0140.21a 1.0140.11a 23.61+2.25a 52.624+5.71a 23.66+2.09a

- GES 13.4542.47a 2.2140.55a 1.1140.13a 24.19+3.91a 54.234+4.67a 24.12+3.95a
EIN:H 9.64+2.71b 1.19+0.63b 0.8740.08a 19.35+4.43b 36.344-4.25b 18.104:4.70b

! 9.1842.23h 1.0740.67h 0.854+0.06a 16.1044.33b 34.8944.56b 16.3444.43b

%A 13.19+1.45a 2.1540.74a 1.0940.15a 27.98+2.37a 55.434+4.23a 25.98+2.12a

2016 EEH 14.5241.71a 2.2940.26a 1.15£0.11a 26.11+3.43a 57.5145.24a 26.15+3.44a
FENE 10.23£2.42b 1.2340.44b 0.89£0.07a 17.25+2.49b 39.25+4.11b 19.13£2.98b

R 9.984:2.56b 1.21£0.81b 0.8610.05a 16.1342.98b 37.5614.18b 17.2742.67b

%H 14.24+2.84a 2.24+0.35a 1.11+0.11a 26.45+2.82a 56.44+3.17a 26.4542.83a

vol7 RE 15.6242.13a 2.3240.81a 1.214:0.09a 27.15+4.36a 57.124+4.23a 27.12+4.36a
EIN- 11.0941.45b 1.3440.34b 0.9740.06a 18.1943.46b 42.3546.39b 21.26+3.56b

Bk 10.731.56b 1.31£0.61b 0.9140.07a 16.2643.75b 39.4846.10b 19.8943.75b

%H 15.54+3.31a 2.35+0.26a 1.1340.15a 26.67+3.69a 58.98+4.96a 27.67+3.64a

2018 LEH 16.8242.43a 2.6140.14a 1.24£0.11a 28.78+2.18a 61.14+3.67a 30.71+2.18a
ENE 12.67+1.34b 1.560.28b 1.01£0.09a 21.42+2.41b 43.14+£5.65b 22.53+2.67b

! 11.84+1.98b 1.5140.31b 0.9040.08a 19.5342.55b 41.10£5.11b 21.33+2.55b

24 RERALEBMTEREDEDE

i 4 mJ 1, 2015—2018 4F A T 9% M 4 48 3 2
Yy s AW S — SO AR AR R B AE A (3
BN s AN R4 00y = HEIOE Wy o e LR Ll R Y R B
FEMEARERTRANEMST R (p<L0.05), Hrfrp
EMEALERARE(p>0.05) , EANEMSEEF

AN (p=>0.05) 5 A [FAE Ay 1 HE AR W) it i % o 22
SAREFE(p=>0.05), SMBN/SMBP B % 4F 15y 1) 1
TN B A0 R [ 4E 4y SMBN/SMBP ¥ 36 Bi 7% 25 135
F s TRAEMTRE(p<0.05), Hr B 5 [ sE
HERARE(Pp>0.05 . EANEMGEER AL E
(p>>0.05),SMBC/SMBN & # ) (1) 48 1k #a 3,

R4 RARALEMITEREVENE

. MY R SMBC/  M/EY =R SMBN/  fiE Y =% SMBP/
A e SMBC/SMBN  SMBC/SMBP ~ SMBN/SMBP
(mg* kg™ ") (mg+ kg D) (mg * kg™ ")
%A 409.13+32.65a 106.16413.14a 18.45+3.45a 3.8540.56b  24.8743.23a  6.45+0.67a
i 421.76423.61a 121.34425.33a 19.01+3.33a 3.4840.67b  22.1943.67b  6.38+0.73a
2019 EYN 378.174+34.01b 88.24+8.23b 15.2541.90b 4.2940.24a  24.80+4.12a  5.7940.54b
R 356.47+29.34b 78.1149.25b 14.564+2.21b 4.5640.60a  24.48%3.11a  5.36%0.47b
% 411,56 £32.48a 111.47413.02a 19.114£3.15a 3.690.52b  24.054:2.89a  6.5140.23a
GE 434.03+23.61a 129.59425.42a 20.03+3.04a 3.3540.21b  21.6743.09b  6.47+0.43a
2018 EIN:H 385.65+34.01b 91.4548.14b 15.454+1.53b 4.2240.19a  24.96+1.67a  5.9240.55b
B 362.47+29.54b 81.3249.21b 14.7742.52b 4.4640.33a  24.54%£1.87a  5.51+0.51b
%M 424.21432.42a 118.474+13.13a 20.61+3.15a 3.5840.68a  22.7942.33b  6.37+0.47a
EE] 445.034-23.64a 133.55+25.43a 21.0343.33a 3.3320.43a  21.1642.67b  6.3540.38a
201 ENE 388.24434.01b 98.21+8.14b 16.5641.28b 3.9540.50a 23.44%2.89a 5.9340.41b
R 369.47+29.51b 87.3749.21b 15.7042.52b 4,2340.52a  23.5342.09a  5.560.48b
B 431.21£32.43a 121.41413.02a 21.63+3.32a 3.5540.47a  21.97£1.45b  6.18+0.32a
e 451.56+23.61a 143.59425.47a 22.014+3.87a 3.1440.33a  21.49%3.16b  6.83+0.25a
2018 EIN 393.47434.23b 105.1248.17b 17.25+1.32b 3.7440.27a  22.8142.99a  6.0940.49b
R 376.34429.51b 92.3149.14b 16.3442.43b 4,0840.98a  23.03%£1.98a  5.65+0.61b
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