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Study on the purification ability of 29 aquatic plants to rural domestic sewage

ZHANG Qian—ni, CHEN Yong—hua’, YANG Hao-ran, CHEN Ming-li, LIU Jun

(Environmental Science and Engineering College, Central South University of Forestry and Technology, Changsha 410004, China)
Abstract: In order to screen aquatic plants for the effective purification of rural retail sewage water, 29 common aquatic plants were tested
to compare their removal capacity for total nitrogen (TN), ammonia nitrogen (NHs—N), total phosphorus (TP), chemical oxygen demand
(CODe.), and suspended solid (SS) in a septic tank effluent system. The removal ability of different plants on pollutants was determined
and clustering analysis was conducted. The results showed that the removal rate of pollutants in control without plant was significantly lower
than that of plant treatment. Treatment time significantly affected the purification efficiency of all pollutants. In the early stage of the experi-
ment, the purification rate of pollutants by aquatic plants was fast. At the end of the 75—day experiment, the purification rate of TN was
6.21%~26.66% higher than that of the non—plant control, the purification rate of NHs=N, TP, COD¢,, and SS was increased by 7.03%-~
23.92%, 17.40%~28.13%, 7.47%~18.62%, and 8.90%~13.00%, respectively. Eichhornia crassipes had certain advantages in the purifica-
tion rate of TN, NH;—-N, and TP in the early stage of experiment, indicating that the purification of these pollutants was obviously affected
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by Eichhornia crassipes in a short period of time. However, the purifying ability of Eichhornia crassipes in the late stage of the experiment
was similar to that of other plants. Phragmites australis and Typha orientials had better TP purification effects in the later experiment. Ac-
cording to the average subordinate function value of screening index, 29 species of plants were clustered and classified into three catego-
ries: high purifying ability plants including Phragmites australis, Eichhornia crassipes, Typha orientials, Arundo donax, and Canna indica;
medium purifying ability plants such as Cyperus alternifolius, Zantedeschia aethiopica, Pistia stratiotes, Nymphaea L., Salvinia natans, Elo-
dea nuttallii, Azolla timbricata, Scirpus validus, Vallisneria natans, Acorus calamus, Ceratophyllum demersum, Lythrum salicaria, Nelumbo
nucifera, Nuphar pumilum, Pontederia cordata, Zizania caduciflora, Myriophyllum verticillatum, Thalia dealbata, Potamogeton crispus, Hy-
drilla verticillata, Iris germanica, Euryale ferox, and Iris pseudacorus; and low purifying ability species Trapa bispinosa. Results showed that
emerged plant (Phragmites australis, Typha orientalis, Arundo donax, Canna indica), floating—leaved plant (Nymphaea L.), floating plant
(Eichhornia crassipes), and submerged plant (Elodea nuttallii and Vallisneria natans) were suitable for phytoremediation and treatment of

rural domestic sewage. Eichhornia crassipes was an invasive alien species, certain control measures need to be taken to prevent damage to

the original ecosystem in engineering application.

Keywords: aquatic plants; purifying capacity; rural; domestic sewage; cluster analysis
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Table 1 Species of experimental aquatic plant

2570 Types HEY)Fh 4 Species

HERKFEY)  for4E (Nelumbo nucifera) | T (Lythrum, salicaria) B
it (Acorus calamus) . ¥ & 3 (Iris pseudacorus) . /K 24
(Scirpus validus) . 15 71 1€ (Thalia dealbata) . ¥2 ff B8
(Pontederia cordata) AW 747 (Arundo donax) |75 iifi
(Typha orientalis) . % A (Canna indica) 75 &5 2
(Iris germanica) . 74 % (Cyperus alternifolius) . F 75
(Phragmites australis ) Z2 B (Zizania caduciflora ) i

3% ( Zantedeschia aethiopica)

TEAMEY  BE S (Nymphaea L.) | 2% 5% (Euryale ferox) | %% (Trapa
bispinosa) 1¥3% & (Nuphar pumilum)

IR KVE (Pistia stratiotes) JARIE (Eichhornia crassipes) (i
VLLT (Azolla imbricata) FEM3¥ (Salvinia natans)

VUKAEY) IR (Myriophyllum verticillatum) JH % (Potamogeton

crispus) 4 i35 (Ceratophyllum demersum ) | & M 2 758
(Hydrilla verticillata) | 5 3 (Elodea nuttallii) 17 52

(Vallisneria natans)
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THIERE 1 d By A RKEE B KAEREY 10 d, FrEY) IE
B ARG — I A A RO R R 2 A IX Ak 2
K AR LA R BT AR TR 5 K, B R ST KA TN
31.76~31.97 mg- L™, TP 4 3.89~3.94 mg- L', COD¢, N
178.87~178.98 mg- L™, NH;—N 4 23.58~23.69 mg- L',
SS M 166.65~166.77 mg- L™, pH 4 6.96~7.01, A= {3t
FErp BERE 15 d X SEBRET H oK TR T RAE S AT, RRIR
KIKHFE 100 mL, 305 5 830 75 do i rh AR E 1 d
(1) B kK EE S d b7 R 28 A 78 s SO g RAE AR 1Y 7K
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(3) 3R J& pREE T35 i

—far #£ Nelumbo nucifera
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Figure 1 Changes of aquatic plant biomass(0~75 d)
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Table 2 Comparison of the purification ability of 29 aquatic plants on TN

ELRes L] TN/mg-1." L7 e
No. Plants 0d 15d 30d 45 d 60 d 75 d Plant effect/%
1 L 31.88+0.11a 17.53+0.33b 9.17+0.32¢ 5.03+0.18d 3.59+0.19¢ 2.2120.25f 24.34ABC
2 T 31.88+0.11a 17.29+0.11b 9.55+0.45¢ 5.77+0.49d 3.14£0.25¢ 2.15+0.35f 24.53ABC
3 B 31.88+0.11a 17.83+0.18b 9.38+0.19¢ 4.7120.11d 2.59+0.18e 1.99+0.52¢ 25.03AB
4 HEEH 31.88+0.11a 18.64+0.65b 9.61x0.43¢ 7.2620.25d 5.03%0.12¢ 2.96+0.18f 21.99CDE
5 KA 31.88+0.11a 18.07+0.06b 8.89+0.07¢ 7.0920.11d 4.6620.05¢ 3.01£0.06f 21.83CDE
6 14 31.88+0.11a 19.03+1.03b 9.78+0.24¢ 6.36+0.22d 4.27+0.19¢ 2.95+0.17f 22.02CDE
7 N 31.88+0.11a 18.92+0.95h 9.64+0.17¢ 5.66+0.24d 3.58+0.19¢ 2.63+0.40f 23.03BCD
8 BT 31.88+0.11a 16.62+0.23b 8.97+1.01c¢ 4.98+0.32d 2.78+0.29¢ 1.6520.16f 26.10A
9 i 31.88+0.11a 15.29+0.87b 8.36+0.65¢ 4.2120.21d 2.19£0.12e 1.4720.15¢ 26.66A
10 RNE 31.88+0.11a 15.61+0.97b 8.66+0.25¢ 4.48+0.44d 2.65+0.20e 1.52+0.27f 26.51A
11 fEESR 31.88+0.11a 17.23+0.25b 9.56+0.25¢ 7.18+0.42d 4.92+0.23¢ 3.77+0.32f 19.45EFG
12 AR 31.88+0.11a 18.09+1.00b 9.25+0.93¢ 5.3540.10d 3.05+0.47e 1.9120.17f 25.28AB
13 JaEH 31.88+0.11a 15.55+0.93b 8.57+0.34c 4.66+0.28d 2.73+0.18e 1.59+0.14f 26.29A
14 SEHE 31.88+0.11a 15.34+0.43h 9.13+0.26¢ 6.29+0.40d 3.29+0.33e 2.03+0.21f 24.91AB
15 o i 34 31.88+0.11a 17.47+0.95b 9.02+0.27¢ 5.13+0.12d 2.33+0.20e 2.18+0.13e 24.44ABC
16 M 3 31.88+0.11a 17.18+0.32b 8.94+0.24¢ 4.76+0.55d 2.69+0.44¢ 2.01+0.38f 24.97AB
17 T 31.88+0.11a 17.59+1.00b 9.57+0.78¢ 7.26+0.26d 3.93+0.17¢ 2.65+0.23f 22.96BCD
18 & 31.88+0.11a 19.87+0.31b 14.35+0.76¢ 8.97+0.49d 7.31+0.85¢ 5.94+0.17f 12.641
19 ES 31.88+0.11a 19.93+0.82h 15.01+0.48¢ 8.83+0.14d 8.21+0.83d 7.99+0.58d 6.21J
20 Kk 31.88+0.11a 16.59+0.87b 8.98+0.93¢ 5.58+0.42d 3.67+0.51e 2.16+0.11f 24.50ABC
21 WTTEL 31.88+0.11a 16.92+0.73b 9.75+0.35¢ 7.59+0.31d 3.84+0.3% 2.28+0.53f 24.12ABCD
22 BRI 31.8820.11a 17.360.43b 10.19+0.84¢ 8.64+0.54d 4.22+0.49¢ 2.3320.42f 23.97ABCD
23 JRUHR 32 31.88+0.11a 15.18+0.89b 5.95+0.60c 3.02+0.61d 2.49+0.58de 1.83+0.36e 25.54AB
24 I 31.88+0.11a 16.89+0.92h 8.73+0.56¢ 7.6720.56¢ 4.78+0.88d 4.32+0.23d 17.72GH
25 fRntEE 31.8820.11a 17.2120.74b 8.92+0.95¢ 7.72+0.85¢ 5.2120.96d 4.85+0.41d 16.06H
26 G 31.8820.11a 16.48+0.87h 8.29+0.75¢ 7.970.97¢ 4.4620.70d 4.0320.68d 18.63GH
27 i 31.88+0.11a 16.37+0.74b 8.39+0.88¢ 7.45+0.55¢ 4.1920.41d 3.96+0.97d 18.86FG
28 JH 31.88+0.11a 16.73+0.94h 8.87+0.82¢ 7.8320.73¢ 4.6121.01d 4.1720.61d 18.20GH
29 AR 31.88+0.11a 15.93+0.92h 8.07+0.82¢ 7.0320.93¢ 3.94+0.53d 3.16+0.47d 21.36DEF
30 it 31.88+0.11a 24.5620.61b 17.860.77¢ 13.550.43d 11.83+0.89¢ 9.97+0.14f —

TR AT AR NG FREFROR 22 5 0.3 (P<0.05) ; [ AU AR RS 501308 22 57 .35 (P<0.05) o R I

Note: Different lowercase letters in the same line indicate significant difference (P<0.05); Different uppercase letters in the same column indicate

significant difference(P<0.05). The same below.

i35 25 P (P<0.05) H 5 oS W HRT X & 1
B3 XUHRSE 22 DN TG UK A 22 BRI AS
% . HRTAE 30 d #1145 d if JRUIR 4 AL BE 1 B AL
FHAMAEY . 15 dJ5 28 TFNZE AL RE D78 T Al AE
Yo 75 dSEEREE AT, 29 FIAE 1Ak TN BURE 800
6.21%~26.66% AL AT A il BN XS TN Y
Hib B i 3 (P<0.05) L AE 140
2.3 KAEEWIT NH,-N B X B R

F 29 Fh K A= A8 9 % NH-N (19 L B S (6 3) ]
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Mg A 522 . HRT7E 30 d A1 45 d B RUIR 3% 1) 14446 BE
Pt 28 FiAR 1 , ¥ Ak AR AP, 45 d 5 L RE
W o KSR ZE TR I gk BE it T H AR .
75 d B 25 A, 29 FPAE 1144k NH3—N 9 AE 47 35007
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Table 3 Comparison of the purification ability of 29 aquatic plants on NH;—N

e iy NH:-N/mg- L TP
No. Plants 0d 15d 30d 45 d 60 d 75d Plant effect/%
1 e 23.62+0.06a 12.310.13b 5.16+0.15¢ 3.36+0.09d 2.17+0.12e¢ 1.31£0.14f 21.29FGH
2 SRAES 23.62+0.06a 12.260.18b 5.42+0.46¢ 3.51+0.32d 1.99+0.13¢ 1.24+0.06f 21.59EFGH
3 =% 23.62+0.06a 11.3120.14b 5.34+0.39¢ 3.06+0.23d 1.87+0.19¢ 0.96+0.08f 22.78ABCDE

4 BB 23.62+0.06a 12.110.35b 6.49+0.24¢ 4.12+0.17d 2.85+0.22¢ 2.27+0.09f 17.23MN

5 KA 23.62+0.06a 11.78+0.11b 5.52+0.33¢ 4.08+0.17d 2.340.12¢ 1.66+0.12f 19.811J

6 e 23.62+0.06a 12.59+0.14b 5.61+0.10¢ 3.910.16d 2.390.10e 1.81+0.22f 19.18JK

7 Wt 23.62+0.06a 12.34+0.06b 5.57+0.16¢ 3.49+0.22d 2.21£0.17¢ 1.44+0.15f 20.75GHI
8 FlAUDEK) 23.62+0.06a 10.03+0.22b 5.21+0.24¢ 3.17+0.13d 1.79+0.08¢ 0.84+0.15f 23.29ABC
9 it 23.62+0.06a 9.64+0.16b 4.92+0.17¢ 2.35+0.22d 1.22+0.15¢ 0.73+0.27f 23.75AB
10 EIN S 23.62+0.06a 9.83+0.26h 5.06+0.14c 2.91x0.45d 1.63%0.18e 0.79+0.21f 23.50ABC
11 T R 23.62+0.06a 11.58+0.43b 5.62+0.13¢ 3.89+0.20d 2.23+0.36e 2.19+0.07e 17.57MN
12 LA 23.62+0.06a 11.53+0.16b 5.29+0.33¢ 3.24+0.19d 1.670.22¢ 0.97+0.12f 22.73ABCDE
13 JAEH 23.62+0.06a 9.88+0.07b 4.9620.14¢ 2.68+0.19d 1.0120.12¢ 0.69+0.06f 23.92A

14 B 23.62+0.06a 9.26+0.24h 5.15+0.28¢ 3.87+0.30d 1.5620.11e 1.0120.13f 22.57BCDEF
15 IS 23.62+0.06a 11.54+0.37b 4.8320.28¢ 3.03+0.13d 1.1920.07¢ 1.1620.08¢ 21.93DEFG
16 i3t 23.62+0.06a 11.38+0.36b 4.62+0.08¢ 2.95+0.15d 1.2320.13¢ 1.0420.08¢ 22.44CDEF
17 PERL 23.62+0.06a 11.62+0.15b 5.06+0.06¢ 3.74+0.44d 2.26+0.20e 1.4720.37f 20.62HI1
18 N 23.62+0.06a 14.02+0.08b 8.96+0.19¢ 5.15+0.09d 4.3620.22¢ 3.74+0.17f 11.01P

19 # 23.62+0.06a 14.18+0.15b 9.33+0.28¢ 5.23+0.30d 4.9720.16de 4.68+0.40e 7.03Q

20 Ky 23.62+0.06a 10.77+0.37b 5.27+0.07¢ 2.95+0.11d 1.72+0.18e 1.1420.09f 22.01DEF
21 LT 23.62+0.06a 10.960.32h 6.35+0.26¢ 3.46+0.18d 1.97+0.09¢ 1.2120.08f 21.72EFGH
22 v uia 23.62+0.06a 11.65+0.18b 6.71+0.29¢ 4.02+0.08d 2.16+0.16¢ 1.19+0.09f 21.80DEFGH
23 JRUAR 3t 23.62+0.06a 9.53+0.17h 3.79+0.11¢ 1.82+0.16d 1.9120.14d 0.89+0.24e 23.07ABCD
24 PR 23.62+0.06a 11.37+0.22b 5.09+0.25¢ 3.38+0.12d 2.57+0.15¢ 2.38+0.08e 16.77NO
25 SN M 23.6220.06a 11.87+0.27h 5.21+0.06¢ 3.56+0.42d 2.81+0.30e 2.56+0.09¢ 16.000

26 Lt 23.62+0.06a 10.61+0.24h 4.62+0.28c¢ 3.45+0.17d 2.49+0.13e¢ 2.06+0.09f 18.12KLM
27 i 23.62+0.06a 10.530.15b 4.99+0.24¢ 3.210.12d 2.32+0.15¢ 1.98+0.18f 18.46KLM
28 i 23.62+0.06a 10.7420.34b 5.04+0.24¢ 3.81+0.32d 2.67+0.16e 2.14+0.17f 17.78LMN
29 PR 23.62+0.06a 10.06+0.16h 4.92+0.36¢ 3.63+0.17d 2.1440.07¢ 1.88+0.21e 18.88JKL
30 POyt 23.62+0.06a 16.69+0.09h 12.33+0.16¢ 8.82+0.17d 7.51+0.24e 6.34+0.08f —

2.4 IKEEYIT TP FIEBRBER
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30 d Fl1 45 d B XUHR 32 1% Ak e P T At 28 o
Yy, AR AR, 45 d R RE IS . SR
FE45 dJE b BE IO T IAWAR Y , 4 a3 Fent BEE
MEIERTE 60 d Hi b g J1ifh T HAMAEY) , Z J5 ik Re
TS . 75 IR LS A, 29 AR Pk TP ROFEY)
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Table 4 Comparison of the purification ability of 29 aquatic plants on TP

i Hit TP/mg- L R
No. Plants 0d 15d 30d 45 d 60 d 75 d Plant effect/%
1 faf 1k 3.91+0.03a 2.26+0.12b 1.57+0.09¢ 1.29+0.04d 0.56+0.07e 0.37+0.06f 20.46CDE
2 T 3.91+0.03a 2.33+0.04b 1.78+0.03¢ 1.31+0.04d 0.62+0.09e 0.31+0.08f 21.99BC
3 Bl 3.91+0.03a 1.82+0.08h 1.01+0.10¢ 0.68+0.13d 0.41+0.09¢ 0.33+0.07e 21.48BCDE
4 HE T 3.91+0.03a 2.26+0.07b 1.69+0.12¢ 1.38+0.05d 0.71+0.06e 0.42+0.09f 19.20CDE
5 K2 3.91+0.03a 2.35+0.05b 1.59+0.07¢ 1.27+0.05d 0.69+0.11e 0.32+0.10f 21.75BCD
6 ik 3.91+0.03a 2.18+0.09b 1.73+0.05¢ 1.34+0.04d 0.72+0.06e 0.49+0.06f 17.40E
7 W fh 2 3.91+0.03a 1.92+0.12b 1.38+0.09¢ 0.99+0.10d 0.57+0.06e 0.34+0.06f 21.23BCDE
8 Aent Ay 3.91+0.03a 1.85+0.09b 1.07+0.06¢ 0.43+0.08d 0.27+0.09¢ 0.19+0.02¢ 25.07AB
9 il 3.91+0.03a 2.13+0.03b 1.24+0.07¢ 0.34+0.09d 0.22+0.06e 0.09+0.05f 27.62A
10 PN 3.91+0.03a 1.55+0.05b 0.97+0.08¢ 0.37+0.04d 0.30+0.07d 0.27+0.07d 23.03BC
11 el SR 3.91+0.03a 2.57+0.11b 1.88+0.09¢ 1.36+0.06d 0.83+0.08e 0.41+0.02f 19.44CDE
12 BApii 3.91+0.03a 2.39+0.03b 1.42+0.08¢ 1.20+0.09d 0.64+0.07e 0.32+0.04f 21.74BCD
13 P 3.91+0.03a 1.57+0.10b 0.92+0.08¢ 0.27+0.04d 0.19+0.06d 0.07+0.03e 28.13A
14 21 3.91£0.03a 2.15+0.09b 1.25+0.04¢ 0.66+0.04d 0.49+0.10e 0.41+0.07e 19.43CDE
15 I 3.91£0.03a 1.67+0.06b 1.35+0.02¢ 1.31+£0.03¢ 0.52+0.03d 0.32+0.06e 21.74BCD
16 Al 22 3.91+0.03a 2.08+0.10b 1.36+0.04¢ 1.03+0.08d 0.63+0.03e 0.30+0.11f 22.25BC
17 P 3.91+0.03a 3.05+0.09b 2.51+0.06¢ 1.93+0.09d 1.22+0.03e 0.40+0.04f 19.70CDE
18 B 3.91+0.03a 2.58+0.05b 1.78+0.08¢c 1.23+0.02d 0.57+0.10e 0.39+0.07f 19.96CDE
19 ES 3.91+0.03a 2.46+0.07b 1.57+0.09¢ 1.09+0.02d 0.49+0.06e 0.37+0.07f 20.46CDE
20 Kk 3.91+0.03a 1.81+0.06b 1.29+0.08¢ 0.75+0.07d 0.59+0.09¢ 0.38+0.05f 20.21CDE
21 THTLEL 3.91+0.03a 1.97+0.03b 1.36+0.04¢ 0.81+0.02d 0.63+0.06e 0.32+0.06f 21.74BCD
22 BRI 3.91+0.03a 1.93+0.12b 1.42+0.08¢ 0.87+0.05d 0.57+0.10e 0.31+0.07f 22.01BC
23 XU 32 3.91+0.03a 1.39+0.06b 0.90+0.08¢ 0.41+0.06d 0.39+0.08d 0.28+0.04e 22.76BC
24 BB 3.91+0.03a 2.51+0.05b 2.17+0.04¢ 1.76+0.04d 0.84+0.06e 0.37+0.03f 20.46CDE
25 Ll 3.91+0.03a 2.92+0.08b 2.36+0.05¢ 1.81+0.06d 1.17+0.08e 0.41+0.04f 19.45CDE
26 A P 3.91+0.03a 3.18+0.03b 2.67+0.09¢ 2.38+0.08d 1.43+0.03e 0.48+0.06f 17.66DE
27 fi 3.91+0.03a 2.78+0.05b 2.13+0.11¢ 1.57+0.04d 0.98+0.09e 0.33+0.09f 21.48BCDE
28 e 3.91+0.03a 2.69+0.09b 2.25+0.07¢ 1.72+0.06d 0.78+0.05e 0.40+0.08f 19.70CDE
29 PR 3.91+0.03a 2.15+0.02b 1.86+0.04¢ 1.13+0.09d 0.62+0.03e 0.28+0.10f 22.78BC
30 X HR 3.91+0.03a 3.41+0.04b 2.89+0.09¢ 2.17+0.03d 1.67+0.04e 1.17+0.05f —

TR HRT B SS (35 AL RO A 8 2 22 S bk (<
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A 2 #(P<0.05) , Ak fE ST
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Table 5 Comparison of the purification ability of 29 aquatic plants on CODc,

e M CODc /mg- 1" e
No. Plants 0d 15d 30d 45 d 60 d 75 d Plant effect/%
1 fir 4t 178.94+0.06a 77.13+0.06h 62.57+0.08¢ 51.34+0.12d 39.98+0.10e 28.11+0.07f 13.96K
2 T3k 178.94+0.06a 78.34+0.10b 65.79+0.11c 59.49+0.13d 47.81+0.05¢ 31.06+0.07f 12.31P
3 Bl 178.94+0.06a 66.68+0.06b 55.97+0.07¢ 53.21+0.11d 45.18+0.06e 37.57+0.08f 8.67R
4 BEEH 178.94+0.06a 80.05+0.04b 67.91+0.07¢ 62.16+0.06d 51.07+0.09¢ 38.67+0.11f 8.06S
5 IR 178.94+0.06a 62.42+0.07b 58.72+0.07¢ 49.11+0.04d 36.36+0.10e 28.74+0.05f 13.61L
6 Ik 178.94+0.06a 75.27+0.08b 63.19+0.10¢ 55.74+0.03d 44.76+0.08e 37.57£0.07f 8.67R
7 M 178.94+0.06a 77.92+0.07h 68.01+0.04¢ 59.73+0.04d 44.48+0.05¢ 35.92+0.05f 9.60Q
8 AT 178.94+0.06a 70.24+0.08b 61.33+0.04¢ 57.95+0.12d 41.05+0.09¢ 25.47+0.04f 15.44E
9 il 178.94+0.06a 57.59+0.04b 53.23+0.09¢ 46.36+0.07d 37.88+0.12¢ 29.74+0.08f 13.05N
10 EYN 178.94+0.06a 75.68+0.05h 64.32+0.07¢ 52.77+0.06d 40.31+0.03¢ 29.28+0.02f 13.31M
11 T 5 2 178.94+0.06a 81.99+0.06h 69.36+0.03¢ 60.31+0.05d 49.28+0.05¢ 39.37+0.06f 7.67T
12 B 178.94+0.06a 73.64+0.05b 63.28+0.04¢ 57.95+0.10d 39.69+0.03¢ 24.77+0.09f 15.83D
13 P 178.94+0.06a 69.94+0.05b 61.97+0.10c 55.36+0.06d 38.72+0.06¢ 25.01+0.09f 15.69D
14 B 178.94+0.06a 74.75+0.06b 66.23+0.06¢ 65.35+0.05d 61.18+0.04¢ 39.73+0.02f 7.47U0
15 I i 3% 178.94+0.06a 59.72+0.12b 56.61+0.07¢ 51.96+0.07d 37.85+0.05¢ 21.03+0.06f 17.92B
16 i 322 178.94+0.06a 69.26+0.07h 59.17+0.03¢ 50.22+0.04d 33.76+0.04¢ 22.56+0.08f 17.06C
17 PR 178.94+0.06a 77.37+0.08b 62.11+0.03¢ 56.73+0.05d 43.82+0.07e 30.19+0.03f 12.800
18 = 178.94+0.06a 71.84+0.04b 58.35+0.08¢ 49.41+0.05d 39.84+0.04¢ 28.82+0.06f 13.56L.
19 ES 178.94+0.06a 79.91+0.04b 60.92+0.04¢ 52.36+0.08d 41.15+0.07e 29.12+0.08f 13.40M
20 K 178.94+0.06a 72.15+0.07b 61.56+0.11¢ 44.62+0.07d 38.34+0.03e 24.84+0.04f 15.79D
21 b pARAR 178.94+0.06a 77.29+0.04b 58.25+0.03¢ 47.71+0.07d 40.12+0.04e 28.12+0.03f 13.95K
22 Lt 178.94+0.06a 83.26+0.08b 49.77+0.05¢ 38.83+0.05d 35.73+0.07e 27.85+0.11f 14.11)
23 JRUHR 35 178.94+0.06a 56.75+0.04b 50.38+0.04¢ 39.27+0.05d 32.56+0.02e 19.77+0.08f 18.62A
24 IR 178.94+0.06a 80.06+0.10b 64.29+0.07¢ 55.38+0.05d 43.02+0.06e 26.87+0.04f 14.65H
25 ot R 178.94+0.06a 81.74+0.03b 69.69+0.05¢ 53.57+0.06d 39.05+0.10e 29.29+0.05f 13.30M
26 G 178.94+0.06a 78.81+0.04b 61.09+0.06¢ 49.87+0.11d 35.69+0.07e 25.92+0.09f 15.18F
27 Wy 178.94+0.06a 71.04+0.07b 62.39+0.04¢ 50.85+0.08d 41.26+0.05¢ 27.11+0.09f 14.521
28 L 178.94+0.06a 74.36+0.07b 65.17+0.05¢ 55.69+0.06d 42.73+0.04¢ 29.29+0.04f 13.30M
29 PR BE 178.94+0.06a 79.54+0.10b 67.87+0.09¢ 51.33+0.05d 38.91+0.11e 26.37+0.05f 14.93G
30 X HE 178.94+0.06a 113.74+0.05h 82.15+0.04c¢ 71.68+0.05d 63.57+0.07¢ 53.09+0.03f —
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Table 6 Comparison of the purification ability of 29 aquatic plants on SS

ELRe =LY SS/mg-L" TR
No. Plants 0d 15d 30d 45 d 60 d 75d Plant effect/%
1 Tir %, 166.72+0.06a 87.6520.11b 66.63+0.08¢ 35.86=0.22d 18.97+0.08¢ 8.390.10f 9.85M
2 T iz 166.72+0.06a 92.19+0.07b 70.06+0.08¢c  43.59+0.18d 26.7120.06e 8.61+0.05f 9.72M
3 Bl 166.72+0.06a 88.99+0.07h 57.14£0.05¢  28.57+0.08d 14.66+0.07¢ 7.26+0.04f 10.53H1J
4 HEH 166.72+0.06a 93.49+0.08b 70.62+0.17¢  42.55+0.06d 26.88=0.09¢ 9.22+0.05f 9.35N
5 K2 166.72+0.06a 87.66=0.09h 69.15+0.03¢ 37.5420.10d 19.68+0.12¢ 7.94£0.04f 10.12L
6 4 166.72+0.06a 91.33+0.07b 72.05£0.06c  41.98+0.18d 22.3120.05¢ 8.05+0.04f 10.05L
7 M FE 166.72+0.06a 96.13+0.03b 69.24+0.08¢ 38.82+0.06d 19.930.03¢ 7.77£0.07f 10.22KL
8 ety 166.72+0.06a 79.23+0.05b 57.11+0.03¢ 30.24+0.07d 13.6120.08¢ 6.17+0.03f 11.18C
9 gt 166.72+0.06a 76.51+0.10b 49.73+0.09¢ 19.26+0.03d 9.84+0.10e 5.87+0.12f 11.36B
10 EIN - 166.72+0.06a 80.45+0.12h 52.36+0.07¢  21.35+0.18d 10.06+0.08e 6.67+0.041 10.88DE
11 Tl 5 2 166.72+0.06a 108.16+0.03b 88.32+0.04c  46.92+0.07d 28.3120.03¢ 9.97+0.10f 8.900
12 LA 166.72+0.06a 78.93+0.06h 55.39+0.08¢  29.16+0.05d 13.2120.09¢ 6.91+0.10f 10.74EFG
13 P 166.72+0.06a 60.32+0.04h 21.15+0.09¢ 9.28+0.05d 6.81+0.07e 3.13+0.06f 13.00A
14 2T 166.72+0.06a 87.2120.09h 69.73+0.11c  43.11+0.04d 25.67+0.08e 8.96+0.07f 9.5IN
15 I i 166.72+0.06a 92.67+0.03b 65.160.08¢ 38.97+0.09d 21.35+0.08e 7.82+0.06f 10.19KL
16 e 3% 166.72+0.06a 78.76+0.08b 58.74+0.10¢ 31.57+0.09d 19.89+0.05¢ 8.56+0.07f 9.75M
17 PEE T 166.72+0.06a 89.97+0.08h 62.58+0.03¢ 39.91+0.05d 22.33+0.06e¢ 7.91+0.06f 10.14L
18 KL 166.72+0.06a 97.25+0.09h 86.32+0.09c  53.26+0.06d 25.13+0.05¢ 7.25+0.07f 10.53HIJ
19 ES 166.72+0.06a 82.13+0.08b 72.1540.11c  41.35+0.13d 22.36+0.05e 7.38+0.14f 10.451]
20 K 166.72+0.06a 79.660.11b 52.17+0.06¢ 36.58+0.08d 13.3820.05¢ 7.02+0.09f 10.67FGH
21 T 166.72+0.06a 75.65+0.06b 58.67+0.04c 38.98+0.04d 11.0520.07¢ 7.33+0.04f 10.481J
22 ypEa 166.72+0.06a 80.88+0.05b 61.26+0.08¢ 39.27+0.12d 14.54+0.05¢ 7.53+0.05f 10.36JK
23 IR 32 166.72+0.06a 72.33+0.09h 47.12+0.08c  24.69+0.13d 9.26+0.04¢ 5.82+0.05f 11.39B
24 MR 166.72+0.06a 79.05+0.07b 52.13+0.06¢ 30.86=0.05d 14.56+0.09¢ 7.99+0.04f 10.09L
25 ANt R 166.72+0.06a 68.62+0.09h 55.13+0.04¢ 31.05+0.07d 15.86+0.08¢ 7.86+0.09f 10.17L
26 ik 166.72+0.06a 61.9720.09b 46.78+0.05¢ 35.57+0.10d 11.66+0.10e 7.13£0.03f 10.60GHI
27 i 166.72+0.06a 59.3320.07h 41.26+0.08¢ 33.1120.04d 12.11+0.08¢ 6.79+0.06f 10.81DEF
28 T 166.72+0.06a 71.28+0.08b 52.310.04c 36.77+0.07d 15.78+0.05¢ 7.55+0.09f 10.35JK
29 PR 166.72+0.06a 60.0120.07h 43.22+0.04c  29.12+0.09d 14.570.02¢ 6.56+0.10f 10.95D
30 Xif e 166.72+0.06a 112.78+0.03b 98.63x0.11¢  62.19+0.10d 34.7920.04e 24.81+0.13f —
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Table 7 Correlation analysis between four kinds of plant biomass changes and purification rate of various pollutants

A A AL MWL Plant effect
Changes of biomass TN NH;-N TP CODc, SS
HEKAEY) 0.503 0.502 0.438 0.381 0.6997
el giERY| 0.768 0.788 -0.078 -0.049 -0.574
ERERERY| 0.961% 0.914 0.144 0.976% 0.946
TUKAEY) -0.483 -0.603 0.240 -0.139 -0.523

TE *3R7RTE 0.05 K _EAR AL B35 WU ) , #3578 1E 0.01 K EARGHE B3 (XU=)

Note : * means the significant correlation at the level of 0.05(both tails) , ** means the significant correlation at the level of 0.01(both tails).

F8 KEEWELENHF

Table 8 Aquatic plant purification capacity sorting

iit7) B3R R AT Hep | W - B3R R AT Hep | W -2y 55 R AT Her
Plants ~ Mean membership index value Sorting| Plants ~ Mean membership index value Sorting|| Plants ~ Mean membership index value Sorting
kS 0.9129 1 PR 0.5123 11 ZEHE 04113 21
RUIR 34 0.8619 2 b pAKEaN 0.4919 12 M P 0.407 8 22
i 0.843 6 3 IKZ 0.488 2 13 T iE 0.407 3 23
AL AT 0.6727 4 FEa) 0.4857 14 I 0.3917 24
EIN- 0.669 1 5 Bl 0.479 2 15 | 4enf-ap 0.3730 25
AR 0.559 7 6 4 i P 0.475 1 16 |fEESE 0.316 5 26
o i 0.549 6 7 Tz 0.449 7 17 KA 03115 27
K 0.549 2 8 faf 4k 0.443 1 18 W 0.307 4 28
i 3% 0.537 4 9 PHE R 0.441 3 19 ES 0.189 5 29
PRI 05174 10 | B 0.419 8 20
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Figure 2 The level classification of aquatic plant purification ability
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