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Denitrification and Selection of Wetland Plants Under High Ammonia—nitrogen Concentration Environment
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Abstract: To study the nitrogen removal efficiency of constructed wetlands for treatment of domestic wastewater, simulated wastewater with
different concentration was used in this experiment. Seven plants which were Cyperus dlternifolius, Arundo donax var., Thalia dealbata, Typha
orientalis Presl., Spiked Loosestrlfe, Iris pseudacorus, Pontederia cordata were studied for the growth, and adsorption under the different con—
centration gradient. Ammonia was assimilated into amino acids when it was absorbed by plants, but if the ammonia concentration was too high,
ammonia would accumulate in plants and inhibit the growth of plants, for the excessive ammonia in plants could inhibit the electron transport
system in the process of plant respiration. The results showed that it was the best for plants growing at 20 mg- L™ concentration. It was showed
that higher ammonium concentration resulted in lower morphological indicators. The inhibiting nitrogen concentration for plant growth was
different depending on plant species. The inhibiting concentrations of Iris pseudacorus, Arundo donax and Pontederia cordata were 50 mg- L™,
30 mg- L™ and 20 mg L respectively. As increase of ammonia—nitrogen concentration, the effect of plant on nitrogen removal decreased.
Thalia dealbata, Typha orientalis Presl. and Cyperus alternifolius were more effective in nitrogen removal in the 7 species of plants.
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Table 1 Information on the tested plants

Chinese Name Latin Name Habits

WEE Cyperus dlternifolius Perennial aquatic plant
TERE AT Arundo donax var. Perennial aquatic plant
HIite Thalia dealbata Perennial aquatic plant
REEWH Typha orientalis Presl. Perennial aquatic plant
RAaE Pontederia cordata Perennial aquatic plant
HHSRE Iris pseudacorus Perennial aquatic plant
TFIE3R Spiked Loosestrife Perennial aquatic plant

1.2 LEHZE

SEECR AN TR EATE 15K (EZE 5 ANHCL,
KH,PO;,Ca(NO;),, NaNO, FIZE I K % ), 43 5 3% IR
NH,;-N ¥R EE% 20.30.40.50 mg- L PRI & (5 TN
WY 80%~90% ) , AHFFENH,-N MR X HE A K B
R ESCRA M, R U NHCL R AR, Hft 255
B o 58 BUE I B B TN FI NH-N vk B
LIKEHTR ERIIRIE (R 2),

=2 R AT EHITSKYBRE
Table 2 The initial concentrations of wastewater

of manual preparation

Treatment number TN/mg-L* NH;-N/mg-L™*
I 25.33 20.18
| 35.43 30.05
I 45.26 40.13
v 55.29 50.25

RARHL N 105 L R A D EBRE A
MR E AR, R 2 Bk, TS K E
R 10 L, RIS 357, KA A 2 AT E LA )
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NHCEMRY M FSEE , IR R TR ANL , F i
BN EX BN FLIR X R  SEIRTE LR E I
BWHAT , WK MR RRAE B SR K Hril s 34, B X
F 20 min JFARE, ICRIERAIEEE ., KRN 14
d, B SL 00 = SR EE AR EELE 30 CAEG , @A IGE
BT ROt RAT RE ORI 25 A IR B Rl MU 14 Y
—3, BRIER 4 MRS B 2 dids
— YT SEE M, 14 d 5, BUB & 43 il
Yy, FEE R B IS B A SRk ge %, KT 30 min
JEFRE SRR LI P T 48 h BIEE WY
EREERKE =50, A AU E 500 E 22 /R
WA SR, 7B S MR KRR E
10L, JER&MMIKE, WEKFEF NH-N ¥
JE , R K 5 B2 7K Wit 2 A 7 6 )P P A v %
TN R F B o B R 48 1 FT L 43 6 9% B v s NH-N
SRR AR e
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21 AEASRREEFETEYERTANE
2.1.1 AREREE THEYEKEEES T

B 2dFrics®e 4 NMEEREE 14 d N
K&k 3, ATLUEH, REFMTH3RE 4 MbE
YR BB SRS, A KRR B, HKOE
FIFERAR 7 & , S EAE NH-N ¥R 50 mg- L 4b
HYEBARSER A REAENSR, K&
TE NHa-N ¥R B 40 mg- L7 ZbBEFN 50 mg - L' ZbFE A H
BUR AL S, M AR KA 218 (BRI 38 oK
WEEMZE, HOYEEERK, BESRBRZ T
NH;-N ¥ 40 mg L Zb PR LR BEAGZE, WiAE
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Table 3 Qualitative analysis of plants growing under different ammonia—nitrogen concentrations
Plants Treatments Timeld Plants Treatments Time/d

2 4 6 8 10 12 14 2 4 6 8§ 10 12 14

Thalia dealbata I a a a a a a a Cyperus dternifolius I a a a a a a a

I a a a a a a a I a a a a a a a

I a a a a a a a I a a a a a a a

v a a a b b b b v a a a a a a a

Arundo donax var. I a a a a a a a Pontederia cordata I a b c c c c c

| a c c c c c c | b ¢ c c * * *

]]I b * * * * * * ]]I c * * * * * *

v ¢ * % * * * v c  * % % % % %

Iris pseudacorus I a a a a a a a Spiked Loosestrife I a a a a a a a

I a b a a a a a I a a a a a a a

I a b b b b b b I a a a a a a a

v a b ¢ c c c c v a a a a a a a
Typha orientalis Presl. I a a a a a a a
I a a a a a a a
I a a a b b b b

T “a"FORER I H BT D" FORBEAE ; " FORE IS RS

NH,-N ¥R 50 mg- L™ AbBHAT ) BB FEAG 2, 1EAA
B ESREAEGEAREE R 50 mg- L DL R ZM
TAK,

R FLE NH-N ¥R E 20 mg- L7 1 30 mg- L™ b
Hho B EEAENS, 78 NH:-N K 40 mg-
LAl 50 mg- L b EARBEA K, UBHRATTE
REWE RN 20mg- L' U EWEHFTABEAEK,
B ATER T 78 NH;-N ¥ B 20 mg- L b3 K 3
RIS, ZESTE A 3 NALER rh 3 3R 0 B AL 5
MIET IS, Wk, M P AT = AW E A 30 mg-
L' P EMERHETAEREK,

2% LM eI XY 7 R M TE 2 R R BV ] 20~50
mg- L™ B, T 52 2 A RE ST HE P R : R ~ T JE 5>
HSHK I FH>EAZ RSN AT>R A,

2.1.2 YA RIZEME T K HFER DT

FEYITEAR R R R E T B7K - THFE 2 T i s
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WAt 2R RIBUK 3 SEAR R ZE B AR R AT
LR B EA HER R, BT LT X 7K 43 i TH
FEAE— BB L RBAE S B A ) A AR ZR RRAE LA Bt
AR ZDMGE K

Bl 1 =B, AR BT IEFE R 7K 2 1 B 1 22 314
K, &P E SR RS, KRR

HERE, WEREMTERIHEFER KD, 22
PEIE AR, TR = B £ 100 mL 24, Ji
PR A A B, I HZER AR AR 8
155, BT AZAB YD O 2 S AR B
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A FIEZE AR, 3 B F T E R B0,
Pt ARG BT SR K - THFE R AR AR B
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M 2 B, 7E 4 B, F D R A BE B3
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B, L RAR T AL AR IT Bl RS R ; 7R
PIERRAREN 20 mg- L ZE A IS EZE R T
EAES R, AR R 3 MAEBR AR I o AR B A
ZEMTORK; [RIBE, R FTE 4 AL BRI AL
BEAES RS 4 MEE T I EAERR, BT
2, {BFERT 3 -4 B rp e B B R TR R AT
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Figure 1 Plant water consumption in different treatments
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Figure 2 Increment of weight of different plants in each treatment(average of two plants taken )
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Figure 3 Nitrogen content per unit mass of Thalia dealbata
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Figure 4 Nitrogen content per unit mass of Typha orientalis Presl.
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Figure 5 Nitrogen content per unit mass of Iris pseudacorus
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Figure 6 Nitrogen content per unit mass of Iris Cyperus alternifolius
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Figure 7 Nitrogen content per unit mass of Iris Spiked Loosestrife
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Figure 8 Ammonia—nitrogen removal efficiency of different plants in each treatment

AIRTHR ; A TR RE ) 15%RAE-2 0 TR A R
THL A TRE, AF ) A IR RO N e T 2 Y BT
51 IR RANE 20%2 4 T PRI T i 3= 25 (e
RETHEYBR-EY- SRR % RIEGHEY
FEASTERR T AR 45 AR A58, 20 B A e1aean
csvcancs, BATEPR LA A 436 45 T HE N 5388 (W 43 100,
i BEHE P R — DR 10 43 ) , M BRI i 25
EVEENE , M=c\q1+cagrtesgstegatesys, BV HEIRE
S5 AEhR T HANE R, PEE SRR 4,
M 4 FTLAE H, 56 PR 45 R 1 A T — A

EARAY B HE AN R o DL, 70 ek A= A et
WEEE S B RHTER G5 18, AT LU 2. M
TR RES EY R RAR JHRAES RUX 5 R R
LRERE X T MY P IE SR BR A A TE 15K
P Ve 205 Pt 20 R P AL R A B PR AT 3 AR A
G4 NS i 1AL B

3 1tig
FEYI AR N A9 B B 2R BB 2410 i AR VR W R
HF AT R G, SRR R R R AR E SR A



$30BH 5 M

DI S 999

R4 THEMLERNEETRESTEE

Table 4 Comprehensive assessment of seven plants for rural sewage treatment

Ammonia-resistant capacity Biomass

Denitrification Landscape General comments

Plants Sort
(35%) (20%) (20%) (15%) (10%) (100%)

Thadlia dealbata 90(31.5) 100(20) 100(20) 100(15) 100(10) 96.5 1
Arundo donax var. 70(24.5) 70(14) 70(14) 60(9) 80(8) 69.5 6
Iris pseudacorus 80(28) 80(16) 70(14) 70(10.5) 90(9) 71.5 5
Typha orientalis Presl. 90(31.5) 90(18) 80(16) 90(13.5) 90(9) 88 2
Cyperus alternifolius 100(35) 60(12) 90(18) 90(13.5) 90(9) 87.5 3
Pontederia cordata 60(21) 70(14) 80(16) 50(7.5) 90(9) 67.5 7
Spiked Loosestrife 100(35) 60(12) 90(18) 80(12) 80(8) 85 4
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