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Study on the Purification Ability of Different Emergent Plants

on Sediments of Four Water Bodies
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Abstract In the water bodies of Guangzhou, the chemical properties of sediment vary significantly across
different water bodies, necessitating the selection of suitable emergent plants tailored to local conditions to maxi-
mize their landscape value and ecological restoration potential. Therefore, this study selected river channels,
lakes and reservoirs, small water bodies, and coastal water bodies within Guangzhou to conduct purification ex-
periments using common emergent plants: Cyperus involucratus, Ruellia simplex, Acorus calamus, Thalia
dealbata, and Canna indica. A total of 20 treatments were set up, and after 120 days, the contents of organic

matter, total nitrogen, total phosphorus, total potassium, ammonium nitrogen, and nitrate nitrogen in the sed-
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iment were measured. The removal rates of pollutants from the sediment by the plants were calculated, and the
pollution levels of the sediment were evaluated using the organic pollution index method and the comprehensive
pollution index method. The results indicated that the five plant species achieved organic matter removal rates ran-
ging from 1. 89% to 40. 23% in the sediment. The removal rates for total nitrogen, total phosphorus, and total
potassium were 5. 19% to 36.30%, 4.71% to 48. 48%, and 4.21% to 40. 78% , respectively. For ammonium
nitrogen and nitrate nitrogen, the removal rates were 14. 80% to 73. 06% and 13. 75% to 92.95% , respectively.
All five plant species were able to purify the sediment in river channels to a clean level. Canna indica demon-
strated the best purification ability in coastal water body sediment, reducing it to a mildly polluted state. Ruellia

simplex and Canna indica showed better purification effects in the sediment of small water bodies and lakes and

reservoirs.
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Table 1 Sediment determination indicators and methods
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Table 3 Evaluation standard for classification of comprehensive sediment pollution index

FERRN ESC R i E T RCE T LRATS PR EL AT ER
Level division Stn Ste Fr Comprehensive pollution grade
1 Sn=<1.0 Sp<0.5 F<1.0 ik
2 1.0<Sy=<1.5 0.5<S=<1.0 1.O<F<1.5 R G
3 1.5<8<2.0 1.0<Sp=<1.5 1.5<F<2.0 o i G gy
4 Sin>2.0 Sp>1.5 F>2.0 ENiSGE S
o EERENF AR A L, 2R, 2, 2 MES
HR= AR TR 3 FORIE, HAEREES (P
2.1 AFMKEKERKEERY RS <0.05) . VRS RIA HLET , 4 BRI B A A % it
2,11 AFPRRAEAFRR MR AT, B AL, H5HAM 3 FRRA REER (P<0.05),
Fz4 TN 4 FKEERR L FER
Table 4 Physicochemical properties of sediments from four water bodies
_ NI TR KA ST NV SNy ; ;
b R S KPR MEKERR WP
. . Bottom sediment of Bottom sediment of small
Index River sediment . . . Lake and storage mud
nearshore water bodies and micro water bodies
NG
ﬁ?gﬂ' Jl:gj_\l;i]‘iﬂ 2.10+0. 02d 15.21+0.02a 5.19+0. 33¢ 6. 13£0. 02b
TOC
e Wiy g v
(gf-klj\g%) f}& 0. 19+0. 00d 1. 15£0.0la 0.25+0. 00c 0. 80+0. 00b
TN
Ty gV
(gT;;i ? 0. 750. 00c 0. 940. 00a 0. 89:0. 00b 0. 13£0. 00d
TP
Exibiv e
(g%q};\g%)ﬁi& 15.33+0. 06¢ 21.04+0. 44a 5. 87+0. 03d 18. 68+0. 06b
TK
ey Vi v
(mg - kg™) w 1. 70+0. 09¢ 8. 06+0. 00a 5.31+0. 07b 5.32+0. 06b
NH4+
TEPSY Wi v
6.27+0. 09a 0.54+0. 14c 1.77+0. 08b 0.41+0. 09¢

(mg - kg™') w

(0]

F: F—ATARNG FHFRRFAL B Z [ 22 5 B3 (P<0.05); 2022 4F 8 A REST,

Note: Different lowercase letters in the same row indicate significant differences among treatments ( P < 0.05); collected and analyzed in

August 2022.
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Table 5 Evaluation of pollution level of sediment
organic pollution index

RARJE TR

; EELTIREGE S 5 Yusts o
Bottom sediment vK .
8% 0, Class of pollution
of water body

AT R T 1.39 RS
SRR R 9.91 HEEY
UND oSN 3.25 G Y
W IR Je 4.31 R YL

TE: 2022 4F 8 H RS,
Note: Collected and analyzed in August 2022.
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Table 6 Comprehensive pollution index of sediment pollution level evaluation

KRR ARG YR LS Ye g LAY, LA Y
Bottom sediment of water body Son S B F, Comprehensive pollution level
TR 0.34 1.25 1.10 BRIV
WA 2.08 1.56 3.83 iV R
VNG v SRS 0.45 1.48 1.55 RS G
W8 1.45 0.21 1.39 G

e 2022 4F 8 JTRAEMT
Note: Collected and analyzed in August 2022.

HHAL 3 MR ZBIfFERE 2R (P<0.05), K b3 MIRIRZEABFZES (P<0.05), MiHAl 3
NEXH UK KR TERA BLR LB iy, B MURIRZEIC R 225,
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Table 7 Organic matter removal rate of four types of sediments by different plants

S iRt i /M i W
4 T IR TR i3 MZIKJE%(J% (N7 Mﬂ?lﬁ%{)ﬁ IR TR .
. . Bottom sediment Bottom sediment of Lake and reservoir
Plant name River sediment . . . .
of nearshore water bodies small and micro water bodies sediment
JE{ e 31.90+18.90a 11. 80+3.91b 5.11£2.41b 16. 85+4. 89ab
SRR 35.99+2. 44a 6. 45+0. 35¢ 1. 89+0. 94c 15.99+1.27b
I=0 40.23+3. 51a 18.23+3. 35b 15. 86+5. 02b 7.14x1.74b
14k 36. 16+5. 20a 19. 22+2. 09b 12. 74+1. 59bc 4.52+0. 40c
EIN 13.07+3. 83b 12.48+1. 69b 38. 15+6. 86a 17. 81+2. 96b

A7 ARG FREFRR A RIS B2 [0 22 5 2 (P<0.05) ; ALBRESE]SY 120 d,

Note: Different lowercase letters in the same row indicate significant differences among treatments ( P<0.05) ; the processing time is 120 days.

2.2.2 MKW AR, A8, 2 ERE
mk 8 i, RALBRREMIEM, HIFFEY7E
AR b LB RA 22 5, WA R PR IR U8 25
R iR, RE/ANUK AR B AR 52 i X0 30 g 7K i
EBRFERAL; BT 4 PRI BRI, P
XFUTHER AR 2 R 3 A A 5 96 A X TR JIE g 23 BR
i, AFE120 d )5, BT ES TR, KM
R ERE A & I N | SN 83 3 DO B R S N
FUNMEOKA e 4= K BRAE Jy el ; FRAA, &
W, BB S A e ARE, HERASRE,
P, 5 R Y TE/INYOK AR IR U h 25 B R i
s BRSENFESL, HAh A YA bR /INROK R A H 4
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Table 8 Total nitrogen, total phosphorus and total potassium removal rates of four types of sediments by different plants

sk 4 AT I Bﬁﬁm@ﬁ% mwmm%%' WU
Index Plant name River sediment ottom sediment o.f Bottom.sedlment of sr.nall Lal.<e anc.l
nearshore water bodies and micro water bodies reservoir sediment

RS Wiy Oy 20. 88+4. 97ab 19. 53+3. 96ab 8.02+3.31b 25.80+5. 78a
PR 29.63+3. 85a 12. 85x0. 76b 23.72+3. 56a 26.45+3. 50a

= 21.77+1.53a 14.74£2.97a 19. 50+4. 19a 17.26%1. 52a

1k 20. 24+5. 07b 36. 30+5. 19a 5.19+1. 62¢ 19. 67+4. 06b

BN 32.93+3. 80a 27.24=1. 44ab 16. 33£2. 26b 16. 59+6. 62b

BRI wap MAEF 6.58+3.63b 30. 39+2. 09a 5.26+2.05b 3.11%1.58b
] 15.52+3. 11bc 21.410. 28b 37. 60£6. 99a 7.12+2. 24¢

Bl 19.33+5. 25ab 31. 88+7. 59a 10. 78+5. 10b 6.08+2.92b

ik 17.29+2.12b 28.76£1.75a 8.92+1. 68¢c 4.88x1.47¢c

FLNE 10. 631. 83b 22.56+4. 83b 48. 48+9.22a 4.71%0. 90b

LB SEL W s 11. 77£1. 67b 5.15+2. 30b 35.50+4. 52a 12. 44%1.75b
HPF] 12.98+4. 14b 6.37+2. 58b 39.25+4. 40a 11.52+2.71b

BT 16.32+2.23b 4.21x1. 34b 31.43+6.05a 16. 03+3. 96b

HIiE 6.31x1.05b 11.58+2. 08b 36.23+8.71a 17. 98+0. 43b

PN 5.22x1.76¢ 5.18+2. 09¢ 40.78+2. 34a 17. 64£4. 20b

. F—AR/NE FRFRARMIEZ B 2257 83%E (P<0.05);

RE IR 120 d,

Note: Different lowercase letters in the same row indicate significant differences among treatments ( P<0.05) ; the processing time is 120 days.
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Table 9 Removal rates of ammonium nitrogen and nitrate nitrogen from four types of sediments by different plants

R A FR
Index Plant name

T e e

River sediment

VT KA

Bottom sediment of
nearshore water bodies

UNCENCN S

Bottom sediment of small
and micro water bodies

W R U
Lake and

reservoir sediment

AR w0 WG
SRk
T

NO

RARRR A W, K
#i

EIN

40. 00+3. 85ab
68.26+1. 59a
59. 05+5. 85a
36. 67+3. 33bc
40. 16+8. 55b
14. 80+8. 83¢c
91.42+0. 12a
56. 88+13.52b
13.75+1. 52¢
68. 60+12. 59a

15. 87+2. 08¢
20. 34+4. 66¢
19.45+2.78¢
47.62+1.19b
25.59+8. 16b
87.50+3. 15a
89.92+2.41a
82. 64+6. 46ab
92.95+1.51a
69.92+4. 10a

49. 31+0. 69a
49.31+0. 69b
35.69+7. 20b
24.49+4. 45¢
73.06+6. 53a
65.56=+1. 65b
53.89+6. 28b
66. 80+2. 35ab
54.64+3.95b
32.06+6. 63b

35.42+3. 88b
39.48+5.33b
42.85+0. 94b
69. 69+5. 78a
22.82+12. 82b
88.75+1. 58a
91.78+2.81a
89. 86+2. 64a
60. 28+16. 67b
47.47+4. 30ab

E: =T ARG FRFRA RSB Z 2R R (P<0.05);

AR FRASF ]S 120 d,

Note: Different lowercase letters in the same row indicate significant differences among treatments ( P<0.05) ; the processing time is 120 days.

SRR 5B N W R iR D 0 m¢$
FEIAERE N 2 S IR 25 A 15
ARIRIRERE , Horp R F R0 58 A2 b SOR o 8 %
%ﬁLﬂ@{%% WAEE . Bl IR IR

ReLia R AR

Bl
Ye L Al

3 gt

4 MR B

HERELES, AHRE
%m%ﬂﬁmﬁﬁ:ﬁﬁm%E%\M$E%\
N NS

LR e, B E o EE



X ELBEAE . RN [RHE KA YIRT 4 FRK AR R FILRE ) 101
F10 J"NHAREKEERBENTRIERTLERITN
Table 10 Evaluation of pollution levels of organic pollution index of sediment by different plants
ey 5. S L
Afﬁﬁ:ﬁpﬁnt Bottom sed?rijjinjf& odfiwater body ABTERAER O, 1 0, dOeIcf;:fi%alue Orgﬁiiﬂgzlﬁtf%evel
I bE RN iU 0.97 0.42+0. 11b WY
blin(% 2N i 8. 65 1. 26£0. 38a HTEY
NG EN 2.79 0.46x0. 11b WG
W8 3.90 0. 4120. 28b iV REES
PR SRR 0.90 0.4920. 03a GV RiE
KRR 9.38 0.53+0. 16a il R
INHOK R 3.07 0. 18+0. 06a WmEIEY
A 3.71 0. 60=0. 23a HEE Y
B SR A 0. 87 0. 5220. 04a Cili R
KR TR 8.77 1. 14+0. 53a WY
NGNS 2.72 0.53=0. 18a CiVi REEC
W) P I e 3.95 0. 3620. 09a G Y
A4k bE RN i 0.93 0. 46+0. 06b HmEEY
MK TR 8.16 1.75+0. 20a HEEY
INHOK R 2.94 0.310. 07b HmEIEY
VA 3.89 0. 42+0. 08b WEIEY
EIN - T IS 1. 10 0.29x0. 10b HTEY
MK 8.51 1. 40+0. 16a il i
NGNS 2.28 0. 97+0. 36ab GV REHC
W IR TR 3.48 0. 83+0. 22ab Y

T BT AR NG P HFRA RSB Z M 253 8% (P<0.05); LLBRE 120 d,

Note: Different lowercase letters in the same row indicate significant differences among treatments ( P<0.05) ; the processing time is 120 days.
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TR, A T AE 18 Ay S 1 7K A o ) 2 2 S0
PETRBRAK R EEEEIR AT W, WK AR
JenT e 32 2™ A A AL FI A 15 K A T5 ¢

5 FEYIRT R IE AL RE 1 % 5. B TIIREA K
VAL T R Ve B I AR A G N AR AL I K A
JRIBCR IR AL, IRRBETS G PR 36 N
IR A R ) RIS i) A AL T HoAtD 3 R4

IKEEAE WY AT DLRCAR RS U s S W) I,
THARRFRE RS, EYXTERY RN
SRAFAEZE S, AN R HEACAE ) % IS 0 vh 4% 8 37 1) o

AL R A7 A 22 5221 5 Rl 4 2 %6 DS 8 Y
AR, 15 5P 2R R 2 BRACE, BB E K
FEYI AT LA 3G LS A B AR VR, A AL 43
fift, 2R AR, KR B, WA
X ARG e B 5B Rt m, B Ex &
REBRRINRA, S2WREANTRALTF

H, YR A RS FERESAM
TSR, W 25 RURI AN 25 R D 18] A ] 2428
HHFSE 00, TR M A B 0 e 25 I IR iR ] Gk
14% ~98% , XHHA R WWMCR K E] 96%, 54
WFFR s R —5 Y W A 5 AR X /MoK i
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Table 11 Evaluation of pollution levels of different plants on comprehensive pollution index of sediment

B IR AR A G LA
Aquatic plant Bottom sediment SRS, SRS, EHF, CompTehenswe
of water body pollution level

IR BT 0.27 1.17 0. 83 i
IEIKAA NG 1.68 1.09 1.54 HpRE Y

AN ¥ N 0.37 1.40 1.09 RS Y

HEIR T 1.23 0. 20 1.01 BRI
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IEHEIKAA NG 1.77 1.26 1.65 FpRE Y

UNCELN A 0.36 1.07 0.85 THIE

TRV 1.16 0.19 0.95 I

Bl FERTHN I 0.27 1.07 0.76 TN
VT KA 1.85 1.22 1.70 CUERER Y

UNGREN A 0.38 1.32 1.04 R Y

TEIR T 1.25 0.17 1.01 BRETEY
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VT KA 1.51 1.17 1.58 CUERER Y

UNGEN 0.38 1.30 1.02 R

IR 1.09 0. 20 0.89 T

LNE ATV i U 0.23 1.12 0.78 HIE
VTHF KA 1.52 1.12 1.42 LY RPN

AN LN R 0. 38 1.09 0. 87 B

IR 1.21 0.17 0.98 B

. 2022 4F 8 ARSI, ALBREFIEISH 120 d,

Note: Collected and analyzed in August 2022, the processing time is 120 days.
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