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2. Sichuan Water Conservancy Vocational College, Chengdu 611231, China)
Abstract; [ Objective ] To investigate the water purification capabilities of Polygonum species and assess their
suitability for the remediation of domestic sewage. [ Methods | Polygonum hydropiper, Polygonum
orientale s Polygonum divaricatum and Polygonum lapathifolium were selected as the research objects. The
removal effects of total nitrogen (TN), ammonium nitrogen (NH, " —N), nitrate nitrogen (NO;  —N),
and total phosphorus (TP) in two concentrations of domestic sewage by these four species of Polygonum
were discussed through a simulated hydroponic experiment. Additionally, the accumulation ability of
Polygonum species to nitrogen and phosphorus in sewage was examined. [ Results ] (1) All four species of
Polygonum exhibited good removal effects on nitrogen and phosphorus in two concentrations of domestic
sewage. (2) Under high concentration sewage treatment, the removal rates of TN, NH,” —N and TP by
Polygonum orientale, Polygonum divaricatum and Polygonum lapathifolium were 96.04% ~ 97.41%,
94.60%~97.79% and 98.78% ~99.68% (28 days), respectively, which were significantly higher than those
of Polygonum hydropiper (p<<0.05). (3) Under low concentration sewage treatment conditions, the shoot

nitrogen and phosphorus accumulation of four species of Polygonum were 27.38~37.47 mg/plant and 7.65~
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10.11 mg/plant, respectively, with no significant difference between plants; Under high concentration
sewage treatment, Polygonum orientale exhibits a strong nitrogen accumulation capability, with shoot
nitrogen accumulation reaching 57.16 mg/plant, while Polygonum lapathifolium exhibits a strong phosphorus
accumulation capability, with shoot phosphorus accumulation reaching 15.32 mg/plant. Conversely, Polygonum
hydropiper displays weak nitrogen and phosphorus accumulation abilities. [ Conclusion ] These findings
indicate that all four Polygonum species can be used to the remediation of low-concentration domestic
sewage. Among them, Polygonum orientale, Polygonum divaricatum , and Polygonum lapathifolium are
more suitable for treating high-concentration sewage. This study offers valuable insights into selecting plant
materials for remediating domestic sewage.

Keywords: domestic sewage; Polygonum plants; nitrogen and phosphorus removal; accumulation of nitrogen

and phosphorus
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Fig. 1  The concentration changes of TN in two different concentrations of domestic sewage

2.1.2 FKP¥ NH,  —N @R E T 4 F3EEMH
Prxbisok o NH, " — N B EBRCR S TN 501, 4
PR A R BE TG K b NH, " — N [ LB FEh
96.92% ~97.39%, NH, " — N ¥ &AL £ 0.34 ~
0.40 mg/L. 3k %) H % K 11 ZE 7K 7K i b #E (0.5 mg/

L) s e BE VG K, 42 2138 | 43 28RN iR AR i 2 4k 3
TygkH NH, " —N 78 0~14 KPP TR, k2
REFER Y5 K NH, - — N Bk B4 18, i 56 1 45 28
KA B FPRBI A N5 K% NH, " —N
W R B b K [ 28K bR 1E (1 mg/L), KELHT

http: // stbexb.alljournal.com.cn



A 4 TR R 0 AL A 9 S K B4 R R R SR 365

F4
NH, " —NW&EN 4.71 mg/L. Jhm THRAKMAEK  AriEdE 2.
14 ¢ 25 -
10 . R
A g 15
i =
26 ¥
® 210
Z . Z
+', Y 5
Z 2 z
0 = 0
7 14 21 28 35 42
BRI IE/d BREHH/d
—o— KZE -o-4aE —A— X538 —v- - BRAHE —o— XA
B2 2MREEFSKSE NLT —NHREEN
Fig. 2 The concentration changes of NH, T —N in two different concentrations of domestic sewage
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Fig. 3  The concentration changes of NO; ~ —N in two different concentrations of domestic sewage
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Fig. 5 Nitrogen and phosphorus accumulation of Polygonum plants in different sewage concentrations
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FRAE S o, oAb AP AR R AT DL 4 WA AT HIL TR B8 1
FAAT BT o AR A 0 X Bl I A AR IR S R 203
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% 38 %

NSRRI AL B R V5K pH 8 K T K 2wt
IR A F) TXF Ca—P.Fe—P 2 F 1, 76w W ET5
K, 3R R B R R BR TT R R B
64.83 %0 ~87.98 %% , Ut W F AE W X6l 1) 2 ok ke ¥ — 22 1)
YERT. 2@ MY & ik AR 2R A R T 8% 28 0 4R g
B o [0 B Ay sl A 0 B 48 B 2 A5 0 18 SR BRI AR P Xl 2R 1Y
FIH LR AR HEE K R TP B 251,
33 FREHEVSERN KEEY R EBRBERR LR

AN TR 7K A A % 115 K b U 1 25 BRASCR 45 5
S5 A 5 AR JUR 0T VR E A 43.8 mg/ L BB UL YS K
TN B2 550 9 85.55 % il 83.52 %1%, 7 3if
INTEIE R G R AE 56 RN XV JE Ol 45,57 mg/L 1)
A E TG KT TN 1 R BRFak 8206 ~92%61 418 |
G B ER A 2 5 K A X TN 25 B okt B B e, 28 K
X TN (5B 96 %6 LA . B RIK# 2 78 30
RWXTHEE N 6 me/L MG K TP 1 L FBRRE N
78.8% M 73.7% 1 B R EE N 8 mg/L LIS
K TP B2 BRFAUA 36.59 %, i 22 @ A8 ) X =
WG KR TP 19 £ BR A58 91.53% ~99.82% .
BT U AR A TR O A K A A A 3R R X A 9 S
K ELAT B 1 O SR R
4 £

(1)4 P2 & 48 P WK BE T5 7K h TNLUNH, © —
N.NO;  —N Hl TP #3357 10 K BRECR A4 8]
FESEANE R TS K AL R, 41 3| 4 2 R A
M TP 22 B 3% 5A 99.50 % ~99.82% ) B & m T
IKE(p<C0.05), BB 1Y 14 ~ 28 K., K ZEXF TN Al
NH, " —N #2 bR 8 28T H AR (p<<0.05).,

(2)4 PR A WAL 2 Bk 2 A= 35 15 K vh #4 B
WK, TS KA 4 B3 A 1A
BER B 2 Wk 27.38 ~37.47,7.65~10.11 mg/
plant, 1 ¥ [f] 25 5 A W 3 5 @ Ve B V5 K b 3R, K 3
b bR K dh R A R R E AR T ALY (p <
0.05), 2L 2 (1 |3 A R = i 35 57.16 mg/
plant, i 25 T K2 (p<<0.05) , B A2 3 b 3 8
U= 15,32 mg/plant, B & & Tk EAgr 3
(p<<0.05),

(3)4 P2 @ Al 38 vl 18 52 5K Mk B 1) A 0
15 7K 5 7K R 5 e I YR R 41 38 | 4y 3R R AL
SR E G ML,
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