+ 1% (Soils), 2010, 42 (3): 390~397

Kt X SRR FE R E R EBRANENVITHR"

A2, rE®R2, TRE, @FF, EIHY
(1 PEARRMEBE R BRI 24 Be, BV 7121005
2 B A A RS R R R A S s O R B g i H ISR, MR 2100085
3CEMIKA R, TLAREDY 214200)

OE: R RS R ARWIKAA SR B R B, A A S R BORTETI IS5 Y a2 P i 1) TR K 44
o ASCFARMAR T AKX 13 ANREHIEERN TR, FFF0 T AR [ PIOa BERE AP AL (ND R I BB K
HAPEBRNYLEL, SRR, ERMEFRAME T, 4 FRM A28 (Spirodela polyrrhiza) HA B fINL A%, H
WD MM (Spirodela oligorrhiza) B lkiFHE (Lemna perpusilla), 1 BNZH BAK K b FHE T # (Lemna minor). ikt
B KA BN L BRFRTEE N 57.3% ~ 85.2%, HARIFIFHHZI AATRmM LR, 15 KA MNELRE LS 85%, 15
MWX3 EBRBORBAL, 15 RIGEBRFEMA 57%. WANEERFIEAT ORI, HZ1 Y i ng, S mRE-FI 6
INFIR) 535002k 7.96 KA 7.82 %, TIWX3 HA S BT 25 A G I (8] 73530 24 5.20 KA 4.73 Ko 55— J70, HZ1 MIWX3 FIENE S5

N 4.9%F 5.7%. mb AT AERN, S VEIEHZL SARNG RSB M AR AR, i AT R

Gl
EEEE: KR EIME, RIHDK, BN BRERE,
FESES: X52

DRI T T 0 365 = IR K, I P 3 T A KT
EAEEZE, SHETIRE, REr-& 2T 3%,
e R F ) i o R Y, (T 20 D 80 AEARE,
Bt A A 7 Hp A A R 1 ), KR SR
MEINEY, SEOEEAERR, SR A
AR R . P RT RN, KIKIAEE
TR 2 B 5 DR A AR b TR G, KA RN 60%
FLEPI 30% 345K A T A& HIHEK RN, P,

F T T 55 e b A 40 T LA DL s S, DRl
ARAE T TG 7K (i Ak vk PO S, ifr sE sk—
BRI 255 38 O AR Bl DR 2T HL 28 5 R iR E )y
Peo FIKAMYIREACN . PY5 K St — R E 254 (1
VISLES Y N EDNILYI X L/ E 7 b uN-% 31 BB ST
W, HARGCE], BRI AR A T Hh SR A R
(FINS PHITRE B K R, 7= A iy gt

TFPERHEY) S — RN Y, Al PR
IR NG 2 1 52 22 P K 40, B

KR AL 2 A SR

AR

R, BURIEA R 72 TN PYg K AE Sk Ad
HEOOT S MR R (A R NATLEE S AR AN - 7 W s
FEV UL FE AR, AR 25% 35 A 84 5 H AS ] PR A
U708 H R 2 BT IRIF Y 2 S AR L R 5T . OTFMEAE
Kam el 2 @7 M I BRNIR AR BN 2 %
R 20, @A YE I TR B2 24,

T HAK R AR, s, 15 PR E R
AARE R, HLANL PEETOHLYS b ERE at, TR0
DAREEREY), WINL PEFRMIE NV, Bk, nlfE
FO A IS FH TR IR EEHE K N Pifb AL Bl . (HJE,
FHVF MR AL B IR BE RS FHHEK ORI EE D>, JL 40 i
DRI F T 0 A FAE 2B A8 FHEZK AN PR it
ANEET o XUk, A SO SR PRI - DX (1) VR S
PEIRAAT TR R A, R RRLSER, 9T TR
BN 4 JETF PO R B S HE K P S R
(NH4-N), AR (NOs-N), RA (TN) KR
H, O I A ORI UL R FH HE 7K A A B VR

ORATH: HF AREIE AT R EPFOEPSIH (30821140542) FE KRS ARSI H (2006BAD17B03) .
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FUM A RHE AR TS ROR AR K N AR A
(S0

1 #MRE7%

1.1 KEeMRREE

2008 4F 10 HAEM MM TS JR ML 0
FUVEL DL RHFE, SRFE 5 I GPSAE L 2 45 FE Y I 4 119°41
~120°46'E, 30°16' ~ 31°31' No SKH KARIZ MM [H] I
FHSDRMREAT KRR AR, KHEBEAN KAE R B BE A
ZREME, KW 3~ 5 ANER, ZEw bR

Steinberghf P I E; F% 2 4, FFHAEYRY KNG
Pk i FRAE IR, 20 F SR AKIT DEBR 253 Y A 2% i s At
lii P
1.2 SKIGKBKR

0 SR AR 38 R 3 i A B AR R KRR K B AT 23
1, WEH N, P A COD &ita, AP
Steinberg B FRMIHATIZIE, H N. P &EROCEF
PR S TR RS HHEACIR DU AR T A DLREAT Ji5 825K
5o B IE S IR TR DL AN R 1 BT,

F1 HRERRKERRR

Table I Chemical characters of nutrient solution used in experiments

pH NH,"-N (mg/L) NO;-N (mg/L)

TN (mg/L) TP (mg/L) COD (mg/L)

6.8 32 11.7

15 0.4 70

1.3 ZWAHZE

131 PLATENIIGIE S8 T 2009 4F 2 HFFiR.
WA 2.5 LINEEEME (4% 10 em, & 12 cm),
$E1E 1E )5 1) Steinberg 85 SRR AR 2 L, AEARE AN H 2508
KPR RV, R A 50% BBOHEATHS
FRo RIER TR B/ACEE R 26°C/10°C, YRJE
65%, FIBTII, G R/ SIS IR A 16 h/8 ho

ORI A RE Y T, S R N
TR . HARERAED RN R E KR
M, BEHLIGE)Z T3 (0 ~ 10 ecm), KT LA
40 H Mo, Bt 1000 g, A 2 L #M8K, 20°C
NAEFRIK PRV 60 min (80 r/min), iEUE 2 WKAGHILE
W ARG RRE AN 1/10 ¥R ) TR, SRR
AEFRERAN 1/10 R HRW 1 ml.

SR B 1 NSO, TR MR P R A
AT 13 AN, BN 3 IRER. B3~ 4K
I 10 mIZKKE, #EATNO;-N. NH-NAITNIME . %
FEJG AN FEAH R AR AR Z5 /K B R R R o St
T o A X FH 28R 7K 28 0 B2 LD ] T 28 0 28 R 4l
RIKGY o SEHFFLE 15 Ko

A SR AL AT T 2 IR CABRUF JLAE 42 S0 1 1
RAE o
1.3.2 FRNHUEMHIEHIIT 95T 2009 4 6 I
Uit o SR FH TG S50 v 45 380 1) BR NI R e v A B (1K ) 2
FITFPEAE R SRR BUCEAT 2 LB IE ¥ Steinberg 5557
W SERER, RERIREL TP RAA 30 ~ 50 A (T4
R RHR 2.92 cm? + 0.36 cm®F1 2.50 cm® +

0.22 em®), IR 1 ml-HIEAE RIS TR 7%
A5 R H 28R /KTS 22 20 5 LADRAR h T~ 28 F1 28 e 2R 1)
Ko SEE RN BEE 1A A, A 3 IER.
EE A 3 KRR 10 mUKFE HTiipH. NO3-N,
NH,-NFITNE &, WCRTEHEARE SRR SO 13, )
IR WATFRERE S, e MR NG SER
FEFFE: 22 K.

1.4 MERHZE

141 JKFEMME  pHERFHHLATIE: NOS-NRH %
A IEIEREE ;s NHe-NRHEEm 1515 ; TNRHL R
R R A e FEVRP,

1.4.2 FEEREPRESI e SEERRE: BT
TSR B, JEXR A HK, IR LB TKE
UE 3 KRR Al TS R K AR R b, 7K Tmin
Ji, SERPFRSEE 0.001 g (19 HL R P-EA T 5@ LA A A
RREIK o

FERRE: KRR EERE T 50 ~ 60°C
AR LY 3 ~ 4nERE AR & 105°C Mt E
CIY =y

MR VRN L E S FAAEKIE, HRERD
FT{ (WinRHIZO Regent, JIZEKR) BEATHHT, Fiff
J£4 0.01 cm?.

M SNEW W &E: 3RS T
H,S04-H,0, 4k )5, HIFLIKE AL (Buchi B-339, i
£ e YA NE .

1.4.3  Hl A BRI G 43HT )5 1k BIRILEM X
% (removal efficiency, RE) 1A :
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% 42 %

RE = (Cy - C)/Cy
QP
X, CoWWILAIN ZIE FRICHIE (mg/L), Coltif
ZEFRICRIKIE (mg/L).

TN A K (relative growth rate, RGR) [
A

RGR =
2
A, N AW 2R & (mg), N ZI7F
MEAEE (mg), CAMRER ] (d).

FEPE AR A B I TR (R o B A 2R A 5

(InN, - InNo)/t

ty = In2/RGR
(3

SEIG AR 2 N P4 (blance of nitrogen) 7152 5

Nugr = Nuww + Nxwzrwzn + Nam
4

XA, N HEIAMENE (mg), Nuow MVFFHERK
FINZEE (mg), Namepszs NARMKMELBRINE &

(mg), Nug AFFEARAPHENE (mg),

SZIGEHE T Excel2003 A1 SPSS17.0 Ak 4T 5038
iit 7 #t, 3 H Duncan 563 T 2 HLLAL (p<<0.05).

2 #ZR5E

2.1 KRB FMRERRFEEMEE

8 o X SR B A SRR b AR5 ) BT
(LoRmRE) IR e ifE 228, T B % E
JEHAGR] 5 MURRERMEY . RTINS IR
ML WIHAVE A SRR S MiliKiFPEAE TR L Wl
MVELDERAER PR DRERBEAETC Y . W MR E %
KAEF] . BRI ZANEAETC AN I3 N RAE B AR W X4
MSz4, (2T IHARA W, AL, HERN
PR o) THORERG G, P ERRKIR %, UGS
HRAR I FCAE e AL L

KA BN FPERT AN R 2 R .

R 2 BRXHHXREINFERSHEIRERE

Table 2  Principal morphology and identification of duckweed collected in the TaiHu Lake area

B KA JESHHIE Yo g
WX1 T HARAEIIITE, K 5~8mm, 983 ~4mm, HAS5~11 KI5 (Spirodela polyrrhiza)
Sz1 Pl ZMFRK, 3~ 6 HFEEAE, W REE, YA 8 ~ 10 1R,
HZ1 WM R
YX1 (ES
SZ2 Eisill RS, PRI, K3 ~5mm, % 2~4mm, Fisliki# ¥ (Lemna perpusilla)
HZ2 WM W14, HRREARFR, RHEEDRA B
YX2 H%
WX3 PR HERAXSFR, K2 ~4mm, % 2~3 mm, HYHE 1R, ¥ (Lemna minor)
HZ3 N P a s, BAARYER 3 ik
YX3 H%
WX5 R HORARGR T, K 4~6mm, 95 1~3mm, 3~5MHE /DM (Spirodela oligorrhiza)
HZ5 W B, TR, PR3~ 5
YX5 H%
2.2 RBFTEMMPAYTHIE B A XN LR MR B IME XS SRS 73 > 2D

M 3UTLAE I, XA (CKO 78 525 A
NO;-NZL B KA 4.7%, WA 17 IR A a8,
NO;-NZERFRAAE 31.4% ~ 71.8% 2 1A], W] b+
TEXH, UEZSERAA RS, NOs-NZERR LK
TR IVE R . DRAUER I 55 2504 50% 100 T AL 2R
15 RJG, KB A A H X 8 V7 3 i oo 55 72 90
NO;-N K& TN £ BRFBAF RN 2 5 o VR PR Kk

HGEPE AR IR > . Herh, HZ1 XINO5-NZ:BR
ORI, TEE] 71.8%, HRAYXT [k H] 71.5%,
MR R ZIWX3 HA 31.4%.

TFPERT S TR P NH  -NTR L BRRCR AR R s, 183
85% LA boo AN ] ™ i R Y5 0 3 B i Fbon) B 7R v
NH,-NFJ 2 B3R 2 e AN Ko 3% 32 B PRk V7 4 2 A
Y, NH-NFINO;-N[F AR, 7R 58 R H
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NH,-NAEUNYEP. DAk, a0 5% 50% 1A
NG, AE 3 ~ 5 REFFRI 1] Z ANH - N B
A, WK SRR, i dtfT ) 15 K,

TR R A B NH, -N I L BR 3L T A

£3 A 15 REAEEFSMHINO;-N (A). NH,-N (B) FITN (C) RIEBRE (%)
Table 3 Removal efficiencies of NO3-N, NH4-N and TN of different duckweed species after 15d treatment

N AL NO;-NZBR# NH,-NZBR# TN Bk
WX1 445+10ab 99.1+14a 67.8 £ 6 abede
WX3 314+6.6b 99.4+0.8a 573+ 1cde
WXS5 40.6£6.6b 99.8+0.4a 62.0 + 4.3 bede

SZ1 52.4+54ab 99.4+0.8a 75.0 £8.7 abc
Sz2 53.3+3.7ab 98.1+29a 68.9 + 10.7 abede
HZ1 71.8+12.6a 98.8+1.1a 852+8.6a
HZ2 45.1+£5ab 99.1+1.6a 65.6 +9.7 bede
HZ3 43.1£35b 98.6+13a 62.0 £ 7.9 bede
HZ5 58.9+8.8 ab 989+15a 74.2 + 14.6 abed
YX1 71.5+7.6a 984+28a 78.6 £ 13.8 ab
YX2 427+£99b 99.8+0.3a 62.3 + 9.8 bede
YX3 382+6.1b 98.5+09a 59.6+7.5de
YX5 31.8+52b 98.7+1.7a 589+09¢
CK 47+23c¢c 29.9+2.5b 341+73f

e APPSR R T R B 2R, PR ZRIE R p<0.05 M2 E KT

Zegt, BITE 98% LA .

A, 25 A A NH,-N L BRRIAE] 29.9%,
T T XINOS-NIF 4.7% LB, HIER TR &P iR
Je 0 DX T 4 B 5 1) A 4K 4 1R 2% K NH,-N % 4k
NO;-N, #KTNH,-NIZLBR%E. 5 —J7m, K=
FON AT E &, BRI, Ao EERE
Ko, XA AR T EU T NH  -NBROR I DA S 2 A K
SHEINH 3R, Mg s T 25 O B B .

TNHZEBRFEENOs-NW LR JLF—3, HZ1 %
bR s, 155 85.2%, HIRIMYX1 A 78.6%, WX3
MIHAR, XA 57.3%. LR IR 7R NOS-N
FrE BTN 78%, RIENO 3-NZ2 (R (3 i & % TN
(LB R ARG . HZ1 MY X #4805 V7 4,
g AERERLARERL ARV LY/ LR CE S ON UM TEAVIIE 2o
R JF BRI B, — T ik 3 8 ~ 12 4R,
U AE AR 075 R o () W O R e A R AR R
(R T 200, DR L A= ) 2 ek v e e EBRNE P AT
HEE

TR IR AL B Y, TN R 23L 2 34.1%, JL
P ANO;-NFINH -NG AL 2 Fl, 35 0 S50 Ak R
NO,-NE AN FER I, AN 0] S0 25 5 = A KT

. BARIBNG A frdt— DT

UESEIO AT T, A RIEAR—F, Bk nr
FHEE, RITEARSKICIRGL N, HZL HBRNE 2
B, WX3 M BN A I BT NH,-NX TN
BRANK, iRl 2 8] B 0 W3 22 5, v LA
9, HZ1 FIWX3 XN ) 22 57 202 HANO;-NTF
LBRBIRN, PSP SO, KRR
AR IATAE T DA R V) m AR TR B2, TR AT
FEFPEXTNO3-NIF 2B HLEE B A L /R
2.3 MBFERMRENIENTHAR

FERIUEN B S5 AR 904 2.92 em® £ 0.36 cm®
(HZ1) F12.50 cm®+ 0.22 cm® (WX3) MW T,
Ze0d 22 RISEIG AL, WANF A B R T — 2 ML)
FiEE. SRAEEE., FEAINRE 3 MRERRIFE N2
WIEMEAE KL, WK 1. WE 1 B S, Gid
F ., IR T BUE AR, WX3 BRI KT
HZ1. HTHHEWX3 EYMENTRTEFHZL, %
FEACHE, PrUAEd IR, i B SR S,
PR AR RAREONK, Bk TIHZ1 WIFERT 8 R
TR 5WX3 #:0, 10 K5 HIE R I ihiE
Zz. PIMIEMERAERKROIE 4 Jrox. £BIER

A4 B0 3%
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Steinberghs FEW 1, HZ1 FIWX3 [KEEF A % AL K JdeR
RGRZM 124 0.09 A1 0.13, ff E A5} ]t 7050 7.96

KA 520 K (K 4). BRI 2ol SALRRTF,

I A Eg A — 8 RPEFE I P I KT

SUNF R, BETAT I 1L 5 4.44 TR 2.68 K.
(LS i 1 0F 5 B0 2 56 A B v, B R R

20 A 600 -
35 | —m—HZI 500
/éb 30 - —o— WX3 2 400
Fos =
o 20 | i 300
#o10 - =
2o | 5100 ¢
0 0 !?
0 5 10 15 20 25 0

KR (d)

80 - ¢
70 - —a—HZI
0 F  —o—WX3

FHH A (em?)

0 5 10 15
KFEIS ) (d)

1 SFETFE (A). #EF (B). HEMR (C) Zkhzk

Fig. 1 Growth curves of dry weight, fresh weight and frond area of duckweed

x4 FEERRKR

Table 4 Growth characteristics of duckweed

i (mg) THE (mg) MR (em®)
HZ1 WX3 WX3 HZ1 WX3
RGR (1/d) 0.09 0.13 0.15 0.10 0.15
fE 4 IS TAt, (d) 7.96 5.20 4.73 7.30 4.64

B, N PEEDHE 40~80mg/LAT 5~ 15mg/L.
AR S 56 PR 1 5 8 FHE K K —SURINS Pk
MRS IR, NS PE 702 15 mg/LA 0.4 mg/L, Wik
THT NI B TR K, D R SO AR ) Y
SURE S (1S AU B R 8

TESEIGEE N, O PRI PEAE AR ) & N B E
4590, HZ1 2 N 7 49.0 g/kg, WX3 & N it 57.3 g/kgo
PRAN b B 34 1 T P AR AR R B R AR, O LA
AEE FARPRAE TSI BRI, IO SR 45 5T he
M2, RN ] T R A B K AR N
P )5ty S I FTH5 IR 2, AR AR T A i o A4
P N P Wi EHORE SRl AA, AT s e AL B AR

Bl 2 BRI S AR AR TN IR B AR A J

IKARpHARA N o FH TV M A B R S EeRe ME AN AL
EWIATAE s LESEI0 TFAR I NH o -NIRJE BRI B IR R,
Ja T8, ARSI AN, KR PNH-NIKEE O
2R, HH02~03 mg/L, WAFZ BTG E#E %
o NO;-NIREEWSetlts FTF, ARJE TR, UEW 7oK
AR R D A AE B NH N AL INO3-N. HAE,
NO;-NIK & Rl R EHZ1 B K TWX3, &ik 22
RIEEFEG, KEFNO;-NKE 30 6.1 mg/LF1 8.6
mg/L. TNIRE—H S FHES, 5NO;-NIAZ L&
—F, WAHZI FREREERNTWXS, &k 22 K
HIEEFE G, KRR TN BE 20 501024 6.5 mg/LFN 9.8 mg/L.
MIEBpHIE KA, 3 P MG —E 25, HH
e HAT PR, 4l 22 RINKEFRE, AR
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HLHZ1 FIWX3 I pHAE 73 0k 5.32.4.62 Fi1 437,

T IKAAE A B R G RN BRAE I HLEE, —
B HAA K WAR . Silva 25 flISoares %P HA N
NH; # K AEN 2 Bk #2 i 1) 3= 25 /EH], Ferrara fll

2 FRELFFERIHAKAHNO;-N (A,

Aveil M HATHINGTRU N IR (K 2N MK

B[ —a—H1— 8 — (K—o—WX3
5 13 - =
5 11 =3 ~x
1
2 9
Z
L7
g
G
0 5 10 15 20 25

SRAARIE) (d)

—8—HZl —4&4—CK —0—WXx3

TN#E (mgL)

KRER ] (dD

NH4-N (B). TN (C) iREFFHpH (D) T

Fig.2 Changes in nitrogen concentration and pH in solutions cultivated with different species of duckweed

x5 TREIFEmM

N FEHE (mg/L)

Table 5 Nitrogen balances summarized for treatments with different duckweed species

VR b Nign N Noesniae s
HZ1 30.0 12.8 (43) 0.76 (3) 16.4 (54)
WX3 30.0 19.7 (65) 1.95 (1) 8.34 (28)

e RPFESNERAFERE N ZE T ERE S (%),

ZBRMEERRE, MZimmoZ5EC Y\ NH ¥ K 2]
BNZE SRR AR 1.5%, (EAS SOA/E FIZEN
FBRa R MR A SRR o AR A S AR T )
iR, WK S Pow, fEmAUnFTHZL B RS, VF
PEA AR B 3%, SEEG S UK PR BN (3
43%, A 54% ¥ RMA RGN L. xie
ARHPA AT REGAT: NHa#A, Al/ SAACENT, i
VeUTIEVER, BESRMOE R4S o IS8 AT WX3 4k
PR, AR R 7%, 55H 28% A
KA ZETES, 1S90 25 R 7K R R AN Z L 2] 65%.
TH ARSI AR R HpHIE M3 &L K E, pHM 6.8
—H FBEH] 5.3 & 4.6 2 [0, KL, FE N ##ENH;
PR FE L BRI AT BRI A K . SRR SRR 507
ARG BRNEAE I AR AN, NH K TR

AR A S0 N TG 36 1R 22 B A 43 ) o AN 22 B 1
FHI 33% 17% F1 50%. HNH 35 R F17T W ik
TARSIG (1) )5 A AT BT T LG TR K AR pHA 46 1 A
7.5, HN. PR JEIE iy TASZEG I BE /K1, AT 2L
e I pHA AT N NH 3 A A FH 1 I s F AE ) A0 5% 70
FEIBAE IR .

5 HHZ1 FIWX3 A AR B FENELR B I o (1)
H A E00 5k 43% F165%, 1 3TN R 5
53N 15% F143%, FEOIRSLE &5 FAH 225
KR, R 3TN R e A V7 R A 55 %
h 50% PR BEAT PRI 35 it Pl 7 22 160 1) 45 L
M 5 HNGR 2 OIS MU 2 7 52 56 i 25 3
FAUGTE M P B SR TR0 2.92 em® £ 0.36 cm®
(HZ1) F12.50 cm? £ 0.22 cm? (WX3), FIi7E %

NH,-N#E (mg/L)

pH fi

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

7.0 {
6.5
6.0
55
5.0
45
40
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1

42 %

AR 50%, WHAEWERN, HIk T EE0 4R
I JENBR B AR . bl T BILBR 23 A S 56 S A )
IR SERE , A e, T RAT UG AR A
R, A 4% 52 ) A R % i) B A 1) s e Y, )
SR i e Bt B DAFE SR B i, HLBE
I M S 56 PR AT 463 2 1 B i RO IR T 0 I 1

FATHIWE TR IAE T, AR RS FHHEZKN
PIRPEIKVZAE R AR A P2 S A L B K
PRHNTTZ I R 5 1 A e T PR R IR
B AR P B E BT, R T KRR A
358, AT AT Sl W R A P B A A 2 BRN A T 11
BEAT o X 5 Zimmo B RIS AR S e & B IR A T
gm0,

4 25t

MRIFBCR AR 13 ANEFSEa AR, 7ERE H
K N P REKPINHETREAE T, N RERER K
BME UL RS T2 5> /D W 2 B K 3 > T 9%
Forp, HZL S Roel K AR N T R S (K L BRACR
(HRE B e Kol 22,  HARIA S NORA, [
PEILCRR N A 2 Al A, T e il i i
"E S A AR SRR R SEBL, PEAIHLEEAT
TR B0

Bl RAt P EMFRE R LR AN EE A
ABHRE TR, RATERFRER
LA TR R A L R P R 4 5 A B
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in the Tai Lake Region and Preliminary Study on Nitrogen Removal Mechanism
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Abstract:

Non-point agricultural sources are the major cause of water eutrophication in Tai Lake. Phyto-remediation techniques are playing

an increasingly important role in non-point pollution research. This study compared nitrogen removal efficiency among different duckweed species

growing in paddy field drainage water with low nitrogen concentrations in the Tai Lake region. Nitrogen removal efficiency declined in the order of

Spirodela polyrrhiza > Spirodela oligorrhiza, Lemna perpusilla > Lemna minor, total nitrogen removal efficiency among the duckweed species in

this study ranged from 57.3% to 85.2%. The removal efficiency in 15 days of HZ1 was highest (85.2%) while WX3 was 57.3%. The biomass

production rates of WX3 were higher than that of HZ1, the doubling time of fresh and dry weights were 5.20 days and 4.73 days for WX3 but 7.96

days and 7.82 days for HZ1, respectively. The nitrogen contents were 4.9% and 5.7% in HZ1 and WX3, respectively, however the nitrogen removal

efficiency of HZ1 was significantly higher than that of WX3. It suggests that nitrogen removal from water is due to microbial or chemical processes

rather than bioaccumulation.
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