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FE: N TR —FEa. RIS KAE T, REA SRR IR A R S . LA FE . BB S s Y e
&, XA (N) B EBRREMMEARTRE . AMEFHERE (TN) 745 ER A LA (PON) FLEREMER (TDN ),
HHi% TDN B4 5y, A HLA (DON )., & A (NH,-N) FIRA (NOy-N) (ERILIL K 7y B8 6T,
XF A 1% PON Hil TDN 4L BL ) B L BRZ T MR AN T3 o G AE L 5 B A= 3 sficdr v /K 8 A 8L N 38 2 i
ENTIRHREA, M 2014 4 4—11 7 W00 T §AATE K b & Fh N TESH R R BRE, IF08 T %248 K 5 PON I
TDN EBRFHRFR, GRFY, 4—7 JATLHIh PON BTtk i 5 TN BTtk B 47.83%+9.90% (F¥E+ArfER, T
), 8—10 A JHZE 86.93%+7.71%. /K#rH PON 5442 a (Chla) itk 2 B F EH X (n=8, =0.76, P<0.001),
FHEAED 8—9 H s 2mI¥S 2 T Re (i N T i) TDN #4524 PON., A: K Z N Tk AR A TR /5 PON A%
60.02%+22.97%, PON L[ 5 TN L& 90%LA |-, PON 5 Chl a (LR ER Ny 8—10 AT 4—7 A, BR1LE
TEUFAE Y R I\ TR b PON M RBRRE S nTBER B Tkt . 734k, A RKFERFBA TIRHXTKAE TDN R A
i (-16.40%+27.88% ). AR IRIFEE IS, KEWE RIS KHEAFRRA TIRME TN LB FZLI PON H¥E, H PON X
BRR SR ah S, AP b2iiEk, 1R A TR PON EERAE I BEA RUIRF 57K TN £kR, JUHAEE3H &
ERNEE SR TE

KR AT, BORYAPIA TR MR a; ALBRE
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AT S RGP A v YA i
AP RIE RS K, WA IRE SRR . L B
B BRI LR A 1k 90% L, H

FHRTH 1L S SsSB4, fEE N [a]
KA (Wuetal., 2014 ), SR, & TF5/KH PON
75 i M R BRRCEMFSE />, PON FELE A TITE |

MR (N) BFEBRREIRAATRE, —MHE 50%
( Vymazal, 2007*; Vergeles et al., 2015), KAkt
FEE (TN) A4 kA HLE (PON ) FLg AT
%% (TDN ), PON FEHANREFEEZL . DIRY)
FkE IR DAL (KESE, 2004) *, TDN F:%
R EAEHLA (DON) KA —R A
(NH,-N) FIfE%& (NO,-N) 4% ( Taylor et al.,

2005) "8 A TR N AR S, W RN R,
PR N TIRHB A N ROR— R S ME SRR
(Saeed etal., 2012) *°, HEIALEMIE T TE
95K Hh TDN, 18 b 4 s 2 4 42 22 i N T b Bl s

FEP A I B 4 7 X 5Bk (Lee et al., 2009 ).
XFAIE R K SRR K L F K5 KRR, PON
KR N WELA WM, TREdE TN 1 50%
( Dunne et al., 2013224; Taylor et al., 20051986; Taylor
et al.,, 2015), BEIL, XFZZ/KIAEH PON [H)XLFRAE
T MR AR 2L A SCHFSE T /K & B =
F75 K AR A TR A N JEZE (PON Fi
TDN, TDN fuff DON. NH;'-N Fl1 NOy-N ) 4
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1 #REFE*®
1.1 BFEis

AFFE RGN0 T AL T B A sy,
FAUKE R N T AMAE A TR R (A
Tt RN TR —Fh, A SCH A TR A
TR TR N T8 ) o N TR 1
hm?®, WK FERETHI R K, K& IR R F i HE
AEIKK A 22, N TR AR R &R 9
A FRIBH AT 1 AR TR B L. A
T KRR FAEH T AN TR, SR N
300 m*-d”, SEHEIK SRR 24 h, A TR
DL SCHR (BERREESE, 2011) o M 2008 4B
EAHOIBLT T4, BIPRE
1.2 HmXiE

M 2014 4 5—11 H, & 1 REANTEIS A
T3 b 2 300 B A T 8 A T FH BT 2R IK A R AR K
i~ 10 emAb/K 1 L, #£H4AESE, HTEKR
VIR H I BOK AR 7 (<0.25 m) , TGk Wi 3|
TR () BRI , AR T A
TR R R B KA T LU . B 250 mL /KAEH
450 CHERXIEE 6 h |54 025 mm GF/F JEJK
( Whatman, [ ) 133§, UHEIERET-20 CHAE,
FHFM5E 7K 1A PON B¢ ( Charpy et al., 2012 ).
1 8 J5 K VR AR AT T D0 K AR i) TDN
NH, N Fl NOy-N JF e . 55 HL 500 mL KA
HAZE 047 mm GF/F JEBTYE, WAEIENT 7 mL 1)
SRR 20 CORAE, FHLADIEM 43R a (Chl
a) FUEWREE, URIEERISE, HEHZSH
KB 6820 (YSI, &) Jrforil g AR MR . pH.
WA (DO ) ZEFfb i
1.3 W NESRERENE

D72 PON Joit 22 k5 R iC 42 SR 40 110 i B
M-20 CHEEHBUE T 50 CHET, FHITZE4HTY
Flash 1112 ( Thermo Fisher, £ ) Jl5E 4t N
TR (wy)o KERT PON BB (1931434
(1)

p(PON) = wlxleNoxﬁxixlooo

s
(1)

o, p (PON) /& PON ik E (mgLl!) ,
wy 2 FIE et (mg) , wy 2R A
T (%), Ao st JERT SR ) b & 7E g L
AT (em?) , A, J2S2Prfd B4R TR (cm?) |
Ve i WK RERIARFR (mL ) , %0 1000 ZK8f;
mg'mL™ ¥4k mg L,

T UE S B KRR FHLE A HLR & 53 B4 multi N/C

3100 ( Analytik Jena, 72 ) % /K{&H TDN Fife
W, F Smartchem® 200 1k 2% [8] Wr 43 A1 X
( WESTCO Scientific Instruments, 3£ [E ) M &
NH4'-N Fl NOy-N [Tk . DON [l Ji
TDN 5 NH, -N I NO,-N [ ik i 2 223k 45
FHAKEENHEERE - (N) 18w (2) .

pP(N), - mcw
PN)

x100%

r(N) =

(2)

P(N) ey B AN TIRHLK AR N AP35 T ik
P(N) ¢ JE AT N A2 o v
1.4 ChlaRERENE

Chl a R ISO Ay i—IR AL
g iE (BRFESE, 2006 ) o W Bk Yrug iy
BELEN20 CHBEHR R E, 2B AGE &
75 CHIEAR 90% L2 BE4t, I 75 C/KE 2
min; BEEESE TR NGB AEE 6 h; AR
ER IR BORE R R 10 mL. BHE A G B AEEL
ARSI B 90% 20 B4k 2 L AT L
6, JEI5E 665 nm A1 750 nm P T AT OEZE Eges
1 E7so, K5 FRE S FE LA AN 1 3% 1 mol- L' £h%
AT L, FE 5 min J5 EHE 665 A1 750 nm
BT IR dges Fl 47500 Chl a FUE K ETHE
=k (3) .

v,
PCHI) = [(Eqes  Er) - (Augs - Aigg)IX %279

f

(3)

Hrr, p(Chl a)f2 Chl a FiHERE (pugl') , Va
TAERRGERAER (mL) |, Ve 58 KEER AT
(L), HEI 27.9 ML BAENZERGIH Chl a (L
WOGEEL (11.5) 5 Chl a BRALRTIOGE R SRR
JACE AL I (243 ) TR (G4 TKEE,
2010) . Chla EFRFIE LR N ZpRER,
1.5 HIESH

gt SYEEI A R 3.2 (R Development
Core Team, 2015 ) il Excel 2013 2%, FrgEEx%
FEREEFRREZE (meantSD ) Fon, A TIHIA
THRMMHAZTENEZSEEEHIESKER
Wilcox.test FCXF43#T, A [F] 7R & 8] 09 40 ¢ R EUH
Spearman 1155,
2 #REHH
21 AIL#S5AIiRKkEFR N REHEK

AT TN i B Tl 0.88~13.89 mgL,
BEET A TR TN FHEHRE 0.55~4.03 mgL™
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(n=32, P<0.01, & 1a). ATi PON JFimik/E
0.27~13.41 mgL' B & & T A TR 0.10~3.26
mgL" (n=32, P<0.01, [& 1b), 4—7 A A\ TiHH
AN TR KR PON JG Bk BE ARG, 2000 R
(0.39+0.09 ) mg-L™" A1 (0.13£0.05) mg'L"', |5 TN

12
(a) mCL OCW

p(TN)/(mg-L1)

12

10 A

o]

p(PON)/(mg-L™)
(e}

O |
4 5 6 7 8 9 10 11
Month
1.5
© ECL 0OCW
1.2
o
an 4
é 0.9
z
= 0.6 1
X
0.3 4
0 p

4 5 6 7 8 9 10 11
Month

WEH: n=4; CL: AT#i; CW: AT
Number of replication: n=4; CL: constructed lake;
CW: constructed wetland
E1 AIMEAIERMAESE (a) BHYEINE (b) REFRE
A (c) REREAREN
Fig. 1 Monthly changes of the concentration of TN (a), PON (b) and
TDN (c) in the constructed lake and the constructed wetland

H) 47.83%+0.10%F1 20.92%+8.30% (& 2 ), M 8 A
TR N TR TR PON i ik FEBRAR T
1E 9 HAr Bk B M (3.76£1.75) mgL A0
(1.66+1.06) mg'L" (& 1b), 5§ TN 4%y
HTFE 86.93%+7.71%F1 65.82%+15.92% (& 2 ),
AT iRH#F-#) TDN k¥ (0.65+0.16) mgL”
W T AT (0.58+0.19) mgL”', (HEFARRE
(n=32, P<0.05, & 1c). N TR T KA
TDN Jie vk 4—7 Hiim (AT (0.65+0.22)
mgL'; ATI@Hb: (0.70+0.17) mgL™"), 8—10 J
WAL (AT (0.5040.06) mg'L™'; A TiHi.
(0.63+0.09) mg-L™", & 1c). TN 71 PON FI DTN
A A PR, TN 5 PON JFi Bk J i 2 1E A
x (n=64, r=0.92, P<0.001), {H5 TDN Jfiim ¥
AHEMERES (n=64, r=0.07, P>0.05),
ANTigHA DON & TN iM% 37.46%
0.21%, BFEETATH 20.38%+13.17% (n=32,
P<0.01), 4—7 A N TR TI2HA DON 5 TN
TR (N T8 28.46%+11.19%; A TiEH .
54.47%+10.74% ) Him T 8—10 A ( N T -
7.80%+4.82%; N T 17.49%+12.86%, &2 ).,
KEH NOy-N Bk (0~0.81 mgL') &
NH,-N B8V (0~0.26 mgL"') B 2~6 1%,
NO;-N 5 TN i /0% 14.31%+12.83%, B35
F NH, -N 5 TN 5340 4.47%+3.73% (n=64,
P<0.01, & 2),
2.2 AIiZiidh TN, PON & TDN £ ZE
AR T ANTRIEY TN LR N
35.22%+21.18%, Hih 8—10 J1 TN Z:[5:% 47.26%~
60.94%, & T 4—7 A 7.25%~41.19%( [ 3a ), PON
FIEBRREEE T TDN (n=8, P<0.05), A KZEA
T8 M X AN ¥ 75 K PON % [ R N
60.02%+22.97%, 4—7 H } 68.86%+8.83%, BT 8
—10 H 55.45%+27.49% (& 3a), AT iBHbfdiiEiK
PON SV BE A% 0.04~5.19 mg-L™", SE3 5 TN i
TR EEFERME 0.07~4.19 mg' L™ 19 90%LL I, JuH:
1E 6—9 J] PON Jit i vk FE R IR M K F TN,
JRUEE K AT DON, NO;-N Al
NH, -N 7E40 H LB KR TF0 (K3b), H=% 4
FiMfdi TDN i 25 B2 0 -16.40%+27.88% ( [£13 ),
H:rf DON F1 NO3-N ¥J7E-100%~50%[X [A] i 5, {5
Wi AR (83 ), DON fE4—S8 [ ERH
INTF0(-102.4%~-41.21% ), 1E9—11H EBRFEKT0
(1.57%~ 43.97% ), NO3-N M{E4—7 H EFREHEAKT0
(22.80%~ 43.97% ), FE8— 11 H £BRE/NT0
(-19.13%~-3.60% ). NH, -N EBRFA LB A,
FEARTE-200%~50% X [ 8l 9H LBRHIK-700%,



506 HERIRE2ER BH 25 B 3 W (2016 4E3 A )

(a) ®PON ODON OAmmonium MNitrate (b) ®PON ©DON OAmmonium MNitrate
£ 100 1 < 100
7] 172]
£ £
S 80 S 80 {1 H
z z
E g
5 60 A g 60 A
& =t
=} o
S 40 A 5 40 -
g E
£ 20 A £ 20 1
(=]
& &
< =
A& 0 - ~ o
4 s 6 7 8 9 10 11 4 5 6 7 8 9 10 11
Month Month
HEE n=4

Number of replication: n=4
B2 ATI#(a)f1 ATiEM(b)kikrh&ERER LG AREW

Fig. 2 Monthly changes of the proportions of different nitrogen forms in the constructed lake (a) and constructed wetland (b)

120 200
—+—PON —8—TDN —o—TN
SR e 0
> =
g g
S 40 2200
2 >
A S 400
s £ —+—DON
Z 40 @) Z -600 | —®— Ammonium ®)
—o— Nitrate
-80 -800
4 5 6 7 8 9 10 11 4 5 6 7 8 9 10 11
Month Month

(a) TN, PON #I TDN; (b) DON, ZZEFHEE; F5BRA V45 R i vk L 1593745
(a) TN, PON and TDN; (b) DON, ammonium and nitrate; the removal efficiency was calculated by the mean of the concentration of N forms
E 3 AEESEERZEARETL

Fig. 3 Monthly changes of the removal efficiency of various nitrogen forms

Bpyg 7k ik AN TS NH, -N s e 8 R g K w00
T L C——ICW —o—r(N)
23 AI#E5ATiRH Chla RERERERE
ATt 4—5 H Chl a %A% (14.21+11.02)
ug L', 5 ARZEHTHE, = 9 HikFlFmEE
(435.14+199.09 ) gL' (& 4), ATiEHH s—11
H Chla FHkE (58.50+41.47 ) ugL™", 44 4—7 o |
H (6.94+£5.70) gL 19 10 f%. Chl a fIZMRTE 4 120
—7 H YR K HAaE (JERT: 39.26%~

1 100

600

400

p(Chl a)/(ug' L)
Removal efficiency of Chla/%

100%, HI{H: 85.06%+15.28% ), 8—11 JJzhks ' "
K (-37.82%~90.96% ) (|8l 4), 8 J] Chl a Z[Rr*

RIRBEARIE T AN TR AR oK, 2Rl i)

AP BBURE A N TR K R 4K Z Jir e A, BT LA WEHG n=4; CL: AT CW: ATiEHL; AN): LR
Chl a B/‘] fﬁ%&ﬁ%zﬁﬁ Mifﬂo 7J(M§|:':1 PON ljj Chl a Number of replication: n=4; CL: constructed lake; CW: constructed

e == > _ _ wetland; #(N): removal efficiency
Jﬁimgzﬁ%ﬂﬁﬂ?}k (n 64, r=0.75, P<0.001 ), o T R e AL
HPY# KBR R IR FE MK (n=8, ~=0.10,

Fig .4 Monthly changes of the concentration and removal efficiency of
P>0.05 ), chlorophyll a
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24 ANI#5ATIiEH# pH, DO KKBHETL

K2 N TIEHSEYY pH {H07.45£0.26, B3
ET ATiH8.61+0.32 (n=32, P<0.001), A TiZHh
6—10H pH ( 7.04~7.44 ) %54 . 5F111 7 WA
(7.64~7.92), "EKZENTH pH {4 (8.04~9.36) JC
W AR (K5a). AN T4 K2 DO Yy
(276+2.78 ) mgL', W F M T A T W KK
(10.18+4.02 ) mg-L™" (#n=32, P<0.001), A TiEH
i) DO 24k 5 pH AL, 7E6—10 H #:4£( 0.96+0.68 )
mg L. AT DO A KW shigER Ak, 7THik
F A% (0.82+0.21 ) mg'L™" ([&I5b), A TIEHL Al
N T AR A K AR AL, 4—9 A 7E
20 CRALE, 10—11HBEZE20CT. 4—11H AL
W oK I ( 2558+6.49 ) C & T AN TR Hb
(21.15+5.84) 'C (n=32, P<0.001), W& 1E6—8H
KRR ZERR, 2535 (6.16£1.01) C (K5S¢ ),
3 itig

AW 5T H K B A BN T 5 K E AR
ANTIBHE TN FUE i EREAL, FZR Kk
PON #2655 R AY . iR GG A Hp i 55 2 2 7 A g £
YiFR i AHE ) 2 PON AU BRI, oM MEd
Y. B RS A Y SRR TR
PON [EZRIR (545, 2004 ) . #AEKT
ANTg#H 57K PON Ji vk FERRAR IR & TN 119
1.3 1%, PON £ 5 TN L8 90%L) . 15
KIEANT B TDN Bk ER AR E, H
HTES, 10 J 11 HEBFRF 0, Hp A4y TDN
Frim i A AN FRRE T (1%~50%, Kl 3a), &
BREZBHFEIAN AT IR TN 25 T BR
T4k FE ( Batson et al., 2012; Kadlec, 2012 ),
8RB AE ST T AR B S 10 R BRACR
et SASCHILE 25, Bl R R bR 2
& PON [ ( Braskerud, 2002; Dunne et al.,
2013%*), — AR 5K rh LA &
MFFFEE K . AT ARG K . ZR AR R IR A 7K
At PON #5475 ( Taylor et al., 2005) "%, %}
FIa#, BRADE. Wk =02 PON MUK
PR By, e KRR ] (— KT 3~5d)
T PON IiE ( Dunne et al., 2013 ) **°, Ak
RGK RN 24 h, K& PON Al fig
FEAVLTE

KK ARRIE SRR AT A E R4k, HERRd
FEIAEAH H A7 ( Vymazal, 2007 ) ¥, AfF5EH 4
—7 AN T Chl a it BEAAIK, BLET TDN
TN [ 0 (>50% ). 8 H A T e
&, TDN [ TN B/ 2L, [FEF PON 1Y
FrE e BRI TN TR & (1), X

10.00

(a) —e—CL —o0—CW

] /!\;\‘//\)\

= W
7.00 A
600 1 1 1 1 1
4 5 6 7 8 9 10 11
Month
16.00
12.00 4
O
£ 800 -
o)
[a)
4.00 A
OOO 1 1 1 1 1
4 5 6 7 8 9 10 11
Month
40.00
() ——CL —o—CW
30.00 -
@)
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10.00 A
0.00 1 1 1 1 1 1
4 5 6 7 8 9 10 11
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HRE: n=4

Number of replication: n=4
E5 AI#5AIEH pH(a). DO(b)Fn7KiE(c)H A BRI
Fig. 5 Monthly changes of the pH (a), DO (b) and water temperature (c)

in constructed lake and treatment wetlands

NI RE S T & i /e TDN #4164 PON ((#
A&, 2010), FfHEHN PON TEAKMAE =T TE, [F
I KA TN o e o e e A & I 2 B T s
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KRG (2014) LERMIMGEETS (W78 A5 H AR
i, BB E SIS E SRR, R
TR TN Fhim o B2 RT57K 1 PON 9 =2
Z—, BWIKSIRAS R EE N U8, 8—
10 H PON EBR%F4E: 4—7 AL (K 3a), #f
AEJE B T UL B BN 105975 /K i e 2 K R g 5 |k
PON ii 1, B4 T ATIBMA T, Kk, 5
FETE N T o K A& ) PON F1 Chl a i e BE 2
4a—7 A 1 M EES. R, 8—10 A AN TR
TDN JF i B i 4—7 A% (B 1c), 5 TN
() J5 B A B 4—7 H AR 20%~50%, kb1 3
ZE DON (& 2b ), X AT g i T3 BEiHb KR
PON F i i iAW ) B A P Y 4R v, RO 1
DON (/3% ( Vymazal, 2007 ) ', [RIHto e
i TR TEHLA (NH,-N 1 NOy-N) £ (K&
3b). HUCHEN, 7EEZEESEAM, 15/KH PON
AT BE 2R A TIRHh 2Rl N FE A AL e 1]

WG ARG H 57K NH, N 5K, TDN &
ZLL) DON #1 NO5-N JE&AEAE( K] 2a ). 7K {4+ TDN
LR SHEFYIME, N THK pH 2455 T 8 (A
5a), KEHEMY ) NH, N 7EE AN T8 22 1
ATREC & LR I U8 & B TP KR (3R 3245,
2012), JuHAEEZ, AT iiE 25 S8 pH
FIF (n=32, =045, P<0.01), I#EEL. 7EA
TiRHH, pH 24E7E 7.1~7.8, TDN L[k FEAKEE
EYE R, X DO ¥AH —wER, — B LA
TRAE I 2R, Atk B2 DO FFIKTF 0.3~0.5
mgL! (Saeed etal., 2012) *?, AHFFEH A TIRHE
DO #IRAE 0.33~2.61 mg-L ™ JERElk s (18 5b), Af
AEAE TR 55 T V2R, MR RS
AREHAT IR/ AT Oy 35 ( FHRIRSE, 2015), 7
REIREE P& LR E AN RE 7R 40 58 B, KRR
NH, N B AT A% (0.01~0.26 mg L), HP
fifi DO W R AMF, i BB ICEIE T, L,
TEASIE 5T 2 55 10 38 1 18 b b /K A BR 5% 3 A F T
TDN 5E M DON % N, i1k,
4 LHig

ARG, KEWE M5 KSTEE N4
AR T A BRIAR LI R, B Z s i & ik Ak
H PON s VR E KIRTF & . T5KEARRA TR
M TN Z5BR FEAKH T PON £, 4K Z PON £
43K 60.02%+22.97%, PON £ 5 TN EER
90%LA I . B2 PON LRI e & Tl T
WA TR, ATE—2i i KK S5
PRI 4R S PON O EIRR, HFmis s E %
TN ZFR% FEARWFIE P RE A K 2= TDN 226k
Fohf, (HAE 9—11 A AT i@+ DON it ik ¥

T AT, HENE R FEBKEM PON FHEff
MEEY RS RS, — e R R R T &k
YER. SR, P ATIEMEZE DO K, fHE1k
S EFARETS ot ), KR NH, N B
IR, RIE DO i 2 S b B R AR fE
KA. FIL, AW RGN K AR EE
FEAH]T TDN 528 DON | N, 194k, A5
RAFLEW, KB R A5 Kk AT TR 5
TN B E%LL PON A3, H PON E[RREwE
SIASAESE, R N TIEHL PON RAE S fefisk
PERTEIK TN RBRA, JUHAE SR & IR N 2R
CipoRTE N
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Abstract: Constructed wetlands are an effective and green method for purifying wastewater. They efficiently remove the biological
oxygen demand, chemical oxygen demand, total suspended solids and bacteria contamination. However, the removal of nitrogen by
constructed wetland has been found to be less efficient. Information is lacking on the relative proportions of particulate organic
nitrogen (PON) and total dissolved nitrogen (TDN) in total nitrogen (TN). Furthermore, their removal efficiency in constructed
wetlands is poorly known, although the removal efficiency of TDN components (DON, NH,"-N, NOs-N) has been widely studied.
This study was conducted at the Beijing Wildlife Rescue and Rehabilitation Centre, where a constructed lake for the habitation of
waterbirds and a constructed wetland for purifying sewage from the lake are located. During April to November 2014, we monitored
the efficiency for the wetland to remove different nitrogen forms from the lake sewage, and analyzed the relationship between
phytoplankton dynamics and nitrogen removal. The PON accounted for 47.83%+9.90% (mean+SD) of TN in the constructed lake
during April-June, compared to 86.93%=+7.71% during August-October. The Chl a positively correlated with PON (n=8, =0.76,
P<0.001) over the study period, indicating that increases in PON may result from the phytoplankton proliferation in summer and
autumn. We speculated that the TDN in the constructed lake might have been transformed to PON by phytoplankton. The PON
removal efficiency in the constructed wetland was 60.02%+22.97%, and acted as the primary pathway of N-removal (90% of TN
removal) for surface flow constructed wetlands. The removal efficiencies of both PON and Chl a were lower during August-October
than that during April-July, implying that the PON removal might have achieved the maximum efficiency during phytoplankton
blooms. The removal of TDN (-16.40%+27.88%) was insignificant in the surface flow constructed wetland from April to November.
In conclusion, the surface flow constructed wetland removed N from the lake sewage primarily through reductions in PON, and its
PON removal efficiency was related to phytoplankton dynamics. Practices that facilitate PON removal of the constructed wetland
will help reduce N from waterbird sewage, especially during the periods of phytoplankton bloom.
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