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Research on Purification and Carbon Fixation Functions of 8
Kinds of Wetland Plants in Shijing Water Treatment Plant
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Abstract Keywords

In order to grasp the purification capacity and carbon sequestration capacity of different Artificial wetlands; Aquatic
wetland aquatic plants in artificial wetlands, this study sampled and analysed eight species plant; Ecological benefit; Water
of plants, soil and water quality in the artificial wetland of Shijing Water Treatment Plant quality purification; Carbon

in Guangzhou City. The results show that the water quality of the Shijing Water Treatment fixation; Biological enrichment

Plan is excellent, and the soil is rich in nutrients and low in heavy metals. The analysis of
the enrichment capacity of plant elements reveals that Nymphaea tetragona, Vallisneria
natans, Canna indica, Hydrilla verticillata and Pontederia cordata possess a strong ability
to enrich nitrogen; Vallisneria natans, and Nymphaea tetragona have a strong capacity
for accumulating phosphorus; Canna indica and Pontederia cordata have a strong ability
of enriching potassium. Combining the analyses of single plant scale and unit area
scale, Canna indica, Thalia dealbata and Nymphaea tetragona have outstanding carbon
sequestration capacity, Nymphaea tetragona can effectively purify eutrophic water bodies
and soil. Pontederia cordata, Thalia dealbata, Nymphaea tetragona and Canna indica have
a greater accumulation of heavy metals copper , zinc, manganese and nickel. Optimising
wetland plant configuration can enhance the carbon sink function of wetlands and improve
their resistance to pollution.
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Tab.1 Basic information of plants

s B lhmim  sRmim (/)
EANE Canna indica EANEHR 0.6 1.5 40
&E Vallisneria natans KERL 0.3 0.7 30
B3% Hydrilla verticillata KEERL 0.2 0.4 30
B&E Pontederia cordata MATEER 0.5 1.2 50
TEMFEAT Arundo donax 'Versicolor' RAEF 1.0 24 30
XZEEE Cyperus involucratus HER 0.5 1.0 20
KV Thalia dealbata IE=E 0.8 2.0 40
BESZE Nymphaea tetragona BER} 0.4 0.6 30
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Tab.2 Water sample test results

i1 B—FE FIFE it B—FE FFE
pH 7.91 8.20 5%/ (mg/L) 0.0027 0.0058
DO/ (mg/L) 8.1190 7.5280 i/ (mg/L) 0.0007 0.0015
BOD,/ (mg/L) 0.7690 1.2370 £/ (mg/L) 0.0035 0.0038
CODc,/ (mg/L) 15.8120 17.2520 5/ (mg/L) 0.0006 0.0004
&/ (mg/L) 0.2850 0.5030 %/ (mg/L) 0.0000 0.0001
SR/ (mg/L) 2.5980 0.0600 %/ (mg/L) 0.0007 0.0005
24a/ (mg/L) 0.9013 0.6026 2/ (mg/L) 0.0037 0.0034
B8/ (mg/L) 0.0158 0.0175 B/ (mg/L) 0.0008 0.0005
%%/ (mg/L) 0.1747 0.0717 &/ (mg/L) 0.0000 0.0000
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Fig.2 Nutrient content of wetland soils
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Tab.3 Individual biomass of wetland plants

. - B g/ bR
231 A FEIEHEYENEER
o 2/
YA RIS EY A RTZHEM (£3) , Hb g =
e — a5 SEEF o — < (32
VT, ENREY R KIBRERK, 5% —FREHE 7 EoFE FoFE alalac
W 2,73, 2.47 £, EE, REF, BB LM X RAR 31.72£3.14 130.71£29.79 247
FERRKIBEZERAR, MEEEY) R KIEER/. e 9.80%2.66 24.89+8.98 154
232 BMEMARETERRRE e 38.42+11.67 106.98+34.58 178
= > 25 35 A5 i A 7 25
%E*E%ﬁmﬁ}j:;%ﬂ;%, EEDERRELEFEIER 57001060 84.90+13.65 144
HEK A 25 i - EERCAEAE
i% [’IJJ’EH‘% , MEAEEHKA _ EE":'?? HE® RZ&EE 823+1.14 21.75+4.79 1.64
B, HEEYRRE, B FLRHRR (R4 - s e 8 S s
N N — . NP 7 + BoYAuntoN o4l .
RIS MRHAEY N TR RER KR, BLRRZ,
— — - —.  EE 55.91+7.13 117.20+112.54 1.10
MEtTRNHRERD, HAREMEY N A, B #oc =
4 EY R ETTRTRE
Tab.4 Accumulation of macroelements in wetland plants
BREYAERTRESE/ (ng/ 1) BAUERAASTREE/ (g/m)
B i) S
ATTR Bk #k ATTR Bk #ick
EAE 259.19+30.68b 19.93+3.24b 731.90+153.45a 10374319 0.80+0.21b 29.28+9.352
wE 85.162.55de 9.87£1.65¢ 108.75419.08e 2.55%1.01c 0.30£0.06¢ 3.26£1.05¢d
haE 311.63£4.78b 29.01£5.76b 574.50+£123.46b 1558+4.87a  145+033a 28.73+8.56a
- 2% 48.59%1.46e 3.20+1.02d 62.83116.90¢ 1.46£0.86¢ 0.10%0.04cd 1.8810.41d
E—FE
TR AT 159.37414.97c 6.76-£1.95cd 213.91+25.45d 4.78+1.03c 0.20-£0.08¢ 6.42£2.01c
Rz 43.72%0.87e 3.31+0.98d 85.62+18.73e 0.87%0.31c 0.0740.03d 1.71£0.32d
AT 198.56+15.58bc 22.93+9.91b 529.32+30.68bc 9.93+1.85b 1.15+0.25ab 26.47+7.87a
BEE 499.08+9.93a 4752+1031a  377.03+76.33cd 1497+367a  143+030a 11.31+291b
EAE 607.41+24.30b 36.02+£10.82b  1371.72%79.67a 2430£4.53a  144£027c 54.87+8.56b
ze 169.58+5.09 12.01+3.24¢ 195.78+34.29d 5.09%1.56¢ 0.36£0.08de 5.87+1.69
haw 460.29£8.32¢ 42.48+9.87b 1557.85+178.63a 2301+394a  2.12+038b 77.89£13.08a
2% 169.39%5.08¢ 15.73+3.65¢ 205.44+62.96d 5.08%1.79¢ 0.47£0.06d 6.1612.03¢
B
TR AT 277.21+28.13d 3353+10.85b  549.13%80.11c 8.32+2.18¢ 1.01£0.15¢ 16.47+3.02d
RzEE 67.95+1.36f 3.61£1.02d 183.24£50.93d 1.3620.72d 0.07%0.02e 3.6620.98e
KA 351.81+23.01cd 30.2319.54b 923.731£106.76b 17.59£397b  1.51£0.33¢ 46.19+10.34bc
MEE 937.51+17.59 97.33+1267a  1241.09+215.98a 2813+40la  292+04la 37.23+8.98¢

i ARFRRREREE, P<0.05,
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Tab.5 Trace element accumulation in wetland plants
BHEYHETEZESE/ (mg/ %) BUERAHETESE/ (mg/m?)
R ]
fATER $¥TER ATTR BTR fATER TR EIvavE BTR
RaE 0.37+0.07a 0.86+0.15ab 7.77+1.88a 0.08+0.02ab  18.55+3.29a 42.94%9.02a 388.58t85.46a 3.821+0.86b
EANE 0.27%£0.05b  0.65%+0.12b 7.13%+1.32a 0.03%0.01d 10.95*£1.76b 25.93%6.65b 285.00£54.29b 1.23£0.28¢c
VIHES 0.06+0.02c 0.57%0.10b 5.26%2.31b 0.11+0.03a 3.24£0.92d 28.57%6.59b 263.25£60.49b 5.59*1.02a
& BEESE 0.20%+0.04b 1.12+0.21a 1.64%0.50c 0.05%+0.01c 6.05+1.00c 33.73£7.93b 49.21+10.32¢ 1.49+0.35¢
== pran =kl 0.04%0.01c 0.2240.09¢ 0.81%£0.19cd 0.06%0.01bc 1.20%+0.23de 6.58+1.85¢ 24.44+4.39d 1.91£0.47c
58 0.22%0.05b  0.26%0.06¢ 0.76+0.20d 0.10%+0.02a 6.69+1.20c 7.82+1.32c 22.86+5.89d 2.98+0.37bc
Bz 0.05%+0.01c 0.2310.06¢ 0.37+0.07de 0.06£0.01bc  1.53%0.25de 6.88+1.06¢ 11.16+2.58¢e 1.89+0.23c
NEE 0.01£0.003c  0.04=£0.01d 0.11%0.03e 0.01%0.01e 0.2410.04e 0.78%0.14d 2.271+0.48e 0.08+0.03d
ReaE 0.81+0.12a 1.26%0.28¢ 14.61%£3.08b 0.12£0.03b 40.48+7.01a 63.18%9.76C 730.67£100.43b  6.24%+0.82b
EANE 0.4310.08b 2.21%+0.37b 8.97+2.13c 0.12+0.03bc  17.05%3.65b  88.49120.68b 358.77£86.50C 4.99£0.97c
UGES 0.247%0.05¢ 2.25%0.30b 39.34+7.56a 0.16+0.03a 11.79%+3.36b 112.59+24.60a 1967.161+308.77a 8.02t1.12a
= FEESE 0.44+0.10b  3.33%0.67a 541%+12lcd 0.07%+0.02d 13.07%£2.87b  99.98+19.07ab 162.34%31.89d 1.98+0.65e
=
FH My 0.18+0.04cd 0.77£0.12d 1.58+0.50e 0.06+0.02d 5.48+1.79¢ 23.12+5.02d 47.34%9.85¢ 1.83+0.41e
=8 0.13+0.03d 0.75%+0.25d 3.31+0.75d 0.15+0.03ab  3.81+0.96¢ 22.60+5.32d 99.35+25.71d 4.497+0.86cd
Bz 0.11+0.02d 0.73%0.14d 3.2940.70d 0.11%0.03c 3.19%+1.01c 21.84+5.15d 98.75+26.58d 3.34+0.72d
NEE 0.02+0.01e 0.09%0.02e 0.34£0.07f 0.02+0.014e  0.32£0.08e 1.87+0.36e 6.89+1.62f 0.17£0.03f
1 AATFRFRRERTE, P<0.05
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2.4 BHEYIERREE DA

SREEYREE AR, WOR TR &MLk, R
HEETEAEPIAN, MR SOk, SSBIR

ICAE P T AR 2 A [ s B2 2 P AN AL P B BE ) Y R 4R
b Bl ARYEAHE SRS, ALY 8 Rt AN
MERRLZHITER, HEEEYEYRAMRES, B
TE58 R REW M, Hrh, W% REF, fEH T,
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Hep, EANFEL BRI, RPTE, BESERIAR A B AL
AN R RIR, W, B, NERENAIRRRE
B
2.5 BHIEY R TRINRERL DN

XAEFEKT 8 RhIT AR > Bk RN B T
MRERRITR, METRARIGRITRHRARHET K-
HERAIHT, ¥ AT MEYHE “HR, haE. A58 34
TERMRBENFIEITE (RT7) o MERLERIZEHH
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Tab.6 Accumulation of pollutant elements in wetland plants

BEMHETRSE /| (ug/th)

BUBERHETRSE/ (ng/m?)

Bia] ke
EAbIES SIS TR TR BTR TR
EANE 15.93+4.01b 51.65110.33c 6.91+1.66b 0.64£0.23b 2.07£1.13b 0.28+0.08¢c
e 7.50£2.16¢ 9.03+2.45de 4.5611.00b 0.23£0.09¢ 0.27+£0.06cd 0.14%£0.04cd
REaE 5.45+1.98c 13.84+3.91d 2.85+0.76bc 0.27£0.08c 0.69£0.20c 0.14%£0.03cd
s— 2% 8.23+2.01c 9.73+1.93de 14.22+4.32b 0.25+0.07c 0.29+0.05¢d 0.43+0.18¢
= TEHE 28.3915.03a 83.13%£17.43b 121.34+25.65a 0.85%0.19b 2.4910.62b 3.6411.25b
NEE 0.91£0.25d 4.25+1.03e 0.55£0.10c 0.02£0.01e 0.08+0.02d 0.02£0.01d
KITEF 24.42+4.67ab 159.55+55.70a 107.12+20.34a 1.22+0.35a 7.98+2.54a 5.36t1.30a
BEE 4.31%1.24c 20.63%4.26d 4,41+0.95b 0.13%0.05d 0.62%0.25cd 0.13%0.03cd
ENE 66.95+10.43ab  369.53+51.29a 36.20+7.64b 2.68+101a 14.78+3.22b 1.45+0.36ab
e 58.60+9.92b 89.05+18.38d 54.34+10.23a 1.76+0.45¢ 2.67+0.66d 1.6310.32a
has 56.39+12.88b  134.597+22.96¢ 31.98+6.47b 2.82+0.81a 6.73+1.95¢ 1.600.56a
p— 2% 73.97+13.26a 41.16+5.87e 39.0818.69b 2.22+0.58b 1.23+0.41d 1.17+0.31b
= TEMH AT 15.23+2.96d 174.04+28.61b 3.24+0.63d 0.46+0.12¢ 522+1.32c 0.10+0.03c
NEE 6.3511.54e 22.84%3.01e 3.7610.55d 0.13%0.08f 0.4610.13e 0.08+0.02c
VISUES 64.181+11.88ab 425.87£79.19a 36.63£8.11b 3.21%1.15a 21.29t4.51a 1.83+0.48a
BEE 34.42+6.21c 85.12+17.57d 21.74+4.38c 1.03+0.23d 2.55+0.51d 0.65+0.16b

W RAFERTERREE, P<0.05,
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Tab.7 Classification of elemental accumulation in eight wetland plants
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