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Comparison of Nitrogen and Phosphorus Uptake and Water Purification Ability of Ten Aquatic Macrophytes
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Abstract: Ten aquatic macrophytes uptake of nitrogen(N) and phosphorus(P) and their water purification capacity were investigated in hy—
drostatic conditions from middle February 2009 to middle June 2009, including Hydrocleys nymphoides, Jussiaea repens, Myriophyllum
aquaticum, Hydrocotyle vulgaris, Oenanthe javanica, Pistia stratiotes, Eichhornia crassipes, Canna indica, Iris pseudacorus, Iris tectorum.
Results showed that (1)the net accumulated biomass strongly changed from 109.9 g+m™ to 1511.1 g-m™ among different aquatic macro—
phytes, with the highest biomass of Hydrocotyle vulgaris and the lowest of Jussiaea repens;(2 )there was little difference in N and P concen—
tration among different aquatic macrophytes, with the range of N and P contents 13.67~26.38 mg- g™ and 1.16~3.50 mg- g™, respectively;(3)
there was greater difference in the water purification ability among thsee ten aquatic macrophytes, with the range of N and P removal efficien—
cy 36.3%~91.8% and 23.2%~94.0%, respectively. The uptake of N and P and their accumulation in macrophytes were the main mechanism
for the water purification, which accounted for 46.3%~77.0% and 54.3%~92.7% of the nitrogen and phosphorus removal efficiency. N and P
removal efficiency in water body was significantly correlated with plant net accumulated biomass, but not with N and P concentration in
macrophytes, thus N and P absorption instend of N and P concentration should be an important index for aquatic macrophytes choosing.
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1.1 FRHEER

ARIGTE T BT AR = B B AR S el X R
AT, T XTExE A 70 ecmx60 cmx50 cm H) ¥R
AT RS . TR R IR A 20~30 cm Y
BV HOK A AR YIFAR 5560 K A& HYA RK A
(NH,),S0, Fl KH,PO, EL T s & B FRfbK, B
P AR, BB AR BRI 2
S S DR 22 SF )RR, A [R]7K AR AR ) IR A9
B BEETER, S EA(TN)16.0~110.51 mg-L?,
S5 (TP)2.49~9.03 mg- L™, i LA RIZEAIR) 10
Pl AR TR L, A5 AR YY) < K BB SE (Hy -
drocleys nymphoides ) B ALK I, (Jussiaea repens ) ; 77K
Y]« K (Pistia stratiotes ) . KR JE (Eichhornia cras—
sipes ) ; TETKFEY) : KB B (Myriophyllum aquaticum) 7
%% B (Hydrocotyle vulgaris ) . 7K ¥ (Oenanthe javanica) .
£ N (Cannaindica) .25 B (Iris pseudacorus ) \ B FE
(Iris tectorum) , FEMKAFEYR 3 NEE HIME 34
ToK MY )2 AT, $Et 33 Mok Al . 78 2008
4 9 AR ALY RS AR A BT ISR AR, M 2009
£ 2 A IR .
1.2 s¥754E

Y EY RN . 7 2009 4 2 AF 6 A sl
TETKAEARYIE IR FNZE R iR, P 2R (R K AR A
Yt A Yy & . RIE K AR B Re s 43 P RN O kAT
AW SE , REARAEE B R 7K AR AR A G
% 3 R EA RIS TS AR DA YRR,
FEMRAS B B 7K AP R A 20 emx20 em fYERZ£HE
HE S Y0 LS F-AT R o MWD R S5 R B S0 % ) B ok
IKBEETREY, A5 HCE B BAL B T R T 5k B K
53 K ZEM AR A AR BB E , Z SR HAE 80 C
MR P R EE SRR T E , 55 1045 RIS LA,
HRFEY)THE, KT 5 YR R BN,

it 0.25 mm Fi R 0RAF, F FIE R A B &

7T FRE R B BRI E < 7E 2009 4 2 A )
F 6 H TP aIaoT a4 A BRI E K R R BB,
PRUEURE . A TR ORI 28 & 3 57K 43 PR ZR AR /K 2R A T b
76, 7K BT TN FIRg e B e A 22 5o e L (GB
11894—1989), TP K F4AEREE /-6 EE(GB 11893—
1989l ™, FEMRA B & B TE 2009 4F 2 A AIFI 6
HHa&IE 13k, BAbBREF BAE YRR R R B
BR— EAL R IR R, HUG AR TN BRI B B 3
i S8 I 66 EE 1 (GB 11894—1989), Fi#k TP R
FHRRER MY B (GB 11893—1989 )l %E o

S 10 KA AP K TSR RE T L Kok A4
YR BERE K g i B VR AR SR TR
WEMEYEYE MERE B E KRE BHRER
A TR R B ERER KA R BRI
TURRER my ASCHABAVE R . BEREMR TR »s M91T
BLEMAR(1).(2).(3) PR,

1=(C,Q1—CQ,)/C,Q:x100% (1)
7’2:(PZB2_PIBI)/( CIQI_C202)X100% (2)
15=100%-n, (3)

K :Cr, G Q1,0 BT KRG KRV B
(mg-L™")FI7K & (L); P, Al By 4337~ 2009 4F 2 A
A KA ZE R SRR A A B S & (mg-g™) Al
YR (g); P A B, 43 5HIFR7R 2009 4F 6 A HhajKA:
YA SRR S E (ng-g) AW R
(g)o RH DPS AL R G In 45 RAA TR R
J5 2T R A 53T o
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Zat 4 MARER, KERYR e A R 2R
BR(ER D), BHFEEH 109.9~1 5111 g-m*(TH),
A ) R R S S R AR B AR K R Y 13.7
£ B R 10 FKAAEYIH , BIE KL FIK B SE [
WY B E AR T Hof 8 Rk A A B Lk i
T ARERSE R A W B 7E 10 Mok A R T
KT RIREE B EAUK T B T AR Y,
HIE YRR, 4Bk 1214.1.1511.1 g-m™
935.6 g-m™, A R H RS R H A YR B = T
fih 9 FloKAAEY) ; ENFEJR T 244 iR E A K AE
Y, AR Y BRI 12023 gom?, Hh ZE MR 7RI
I HAE3E 0 5.6 1%, W AE M 996.5 g m”?, (A
FIEAE YR 82.9%; H EVE S R [FJE 5 ERHEK
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ARKAEMPORRA . S EHERD (R
2) , A [EI IR AR R A7 AR AR & R B A LT N
13.67~26.38 mg-g™, MRS HEREAILYER R 1.16~
3.50 mg-g™. 2 AP HEIMIEMRE BEE BEIIKT 6 A
AR A B S 2, X T RE S /K TR IR R R 3R
EAR, WATREE AR AAE Y7 KRR B
TR E A X MERTRAL EF, R—KAEEY
EHFHA BT ERTHRBOE S E, sk
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o R A R T A IR R BR AL B, IR AR
EMERA Y R B BB , BRI AT R K

RRKFEERCR .
2.3 kEEMRE BERYANK BUELEE S 54T
AFIZK AR K s RE IR R 22 57 (3R
3),10 FlK A AP RIK R R L BRF N 36.3%~91.8%,
IR LR N 23.29%~94.0% o K A rP i B RS
PR JER SR AR 2R 8 B A 5B, AR LAY
EBRER T X MRS, BAFTE RN R AR
AR T4 AT UK K A B BRAE I 20 i
Y A AR PR A HEAT B9 . AR 3 W LUR
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Table 1 Variation of biomass of ten aquatic macrophytes

. 2R /g m? HHR/g-m™ E?%igéli_z’f‘%i/
2 Ay 6 A g 2 AR 6 A g g'm

KBS 83.2+7.4 208.6+21.0 125.4+28.3 — — — 125.4+28.3f
HAEK 59.4+1.9 169.3+20.5 109.9+22.4 — — — 109.9+22.4f

KRB 472.1+25.2 1 686.2+91.8 1 214.1+67.6 — — — 1 214.1+67.6b

B 445.9+20.3 19571259 1511.1+£106.8 — — — 1511.1+106.8a

KiF 617.4+35.6 1 553.0+£140.1 935.6+108.2 — — — 935.6+108.2¢
K 52.6+£7.4 352.6+30.9 300.0£25.4 15.0+1.6 87.8+£6.4 72.8+4.9 372.8+25.9¢

JRUHR 3 117.2+6.6 621.0+28.9 503.8+22.5 48.1+4.7 152.9+10.1 104.8+5.6 608.6+28.0d

EANE 216.6+7.9 1213.1x166.4 996.5+166.2 410.8+21.3 616.6+19.5 205.8+8.4 1 202.3£158.4b

HEW 587.1+23.6 780.9+38.3 193.8+21.9 578.2+22.0 698.2+23.5 120.0+3.5 313.8+25.4¢

BE 545.8+38.4 690.3+69.9 144.5+50.3 638.8+33.2 698.2+32.8 196.0+10.4 340.5+40.0e
o A —FEHE R A F/NE FRFRTE P<0.05 27 BEKF, TH.
R2 10 FMKEEMPERE BRE
Table 2 Plant nitrogen and phosphorus contents of ten aquatic macrophytes
FrRR/mg g EPHE/mg- g
T4 2 A4 6 A 2 Ahf) 6 A4
EUgil HRER ELgi! HRFB e gl B EUgil HRER

JKBEZE 21.12+1.37b — 17.96+1.58ab — 3.50+ 0.25a — 2.40 +0.24ab —
Vi 92 23.44+1.05ab — 18.59+0.61a — 3.44 +0.22a — 2.59+ 0.12a —

KRB 23.33+1.52ab — 15.66+0.67b — 1.79+ 0.10ef — 1.36+ 0.20fg —

B 21.35+1.53b — 11.55+0.85¢ — 1.55+ 0.08f — 1.16 +0.17g —

KA 20.95+1.75b — 16.43+0.98ab — 2.83+ 0.11be — 2.19+ 0.14bc —

K 22.38+1.80b 17.80+0.80b  16.68+1.11ab  13.67+1.23b  3.25+ 0.21ab 2.43+0.19a 2.63+ 0.37a 1.62+0.15b
JRUHR 3 23.79+1.84ab  19.76:0.84b  16.96+1.56ab  14.23+0.88b  2.40+ 0.21cd  2.16+0.18ab 1.98 +0.23cd 1.77+0.17b
EANE 26.38+1.92a 24.68+1.95a  17.97+0.89ab  19.71+0.75a 2.24+ 0.17d 2.41+0.21a 1.62 +0.06ef 2.05+0.18a
HEH 23.18+1.47ab  18.60+0.62b  18.34+1.22ab  16.20+0.19b  2.16+ 0.08de 1.89+0.15b 1.77+ 0.08de 1.59+0.11b

fon= 21.40+2.75b 19.30+0.53b  18.18+0.89ab  15.98+0.33b  2.08+ 0.15de 1.93:0.11b 1.85 +0.16cde 1.67+0.16b
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Table 3 Nitrogen and Phosphorus removal efficiency of ten aquatic macrophytes and contributions of different effects

s KREERRE FEA R TR % HAARFRRE AT SRR TR TR /% HftffeFABERE
% ER R TR/ % % e AR FRTTIR/ %
JK BB 55.3+3.6d 51.0£3.6 - 49.0+£3.6 32.9+2.3f 60.6+4.2 - 39.4+4.2
WK 36.3+2.4f 67.215.1 - 32.8+5.1 23.2+1.5g 82.2+£5.6 - 17.8£5.6
KRB 89.9+2.3a 71.2+1.8 - 28.8£1.8 75.3+1.9bc 92.0£2.3 - 8.0+£.2.3
HEEEL 91.842.0a 65.5+1.5 - 34.5+1.5 79.1£2.5b 91.8+43.0 - 8.2+3.0
KA 91.5+1.4a 72.3+1.2 - 27.7+1.2 94.0+1.9a 92.7+1.9 - 7.3+1.9
KE 74.9+3.1¢c 62.5£2.6 12.4+0.5 25.1£3.1 69.9+1.6d 73.1+£1.7 10.2+0.2 16.7£1.9
RUAR & 80.4+2.2b 66.5£1.8 10.5£0.3 23.0£2.1 77.8+2.2bc 76.8£2.2 13.5£04 9.7£2.6
ENE 88.0£2.9a 67.4+£2.3 8.4£0.3 24.1£2.6 74.3£1.6¢ 77.2+£1.7 14.3£0.3 8.5£2.0
HEWH 38.6+3.4f 26.0£2.4 20.3£1.8 53.7+4.2 29.3+2.4f 47.1£3.7 7.2+£0.6 45.7+4.3
BE 50.0+3.8¢ 26.2+2.0 30.5£2.4 43.3+4.4 50.4+4.0e 31.9+2.7 36.3+3.0 31.29+5.7
CK 22.6+1.8g 0.0 0.0 17.4+1.7h 0.0 0.0 100.0

MR o BT PR R SRR A ELBOR T, R
ek figp SRR R BB . R T AR AR DR AR, 2 PR Dk
TRAPBERYEBRER T HY T RA IR SRR R AR R
R S 25 B, T 2R B 25 B A7 FE R B 2 A AL A S A
aEdAe K AE YRR R A EMRK, Y
A A A A AR P T A% 1 DA T B s 7 R P R 25 B
R

3 itig

MR ZB KA B LR R (£
1), B ) g A W B A, X T RE R R R
I FE ) ) A AR 8, T EL AR 4 B UFEAR R K
TR, A2 1) /KT LA b 28 8] 57 AR R & 5 RIE AR
TEHR B TIRKAEY) , 813 4 e A 5 RE DLk 58, B4
BB, B TARIS AR 7 H A K%
RELTHI , A6 43t B 0T AN 5 SE /KA I W] DL ZE K T B
TRKZ I ARRE, Rt AR K, WFE3
ASESRRT LAE H , bR B RN 25 R PR I S K A
Yy R A A AR A FE AR SE KA P R
HARKE S’

Bk RA . LR S K A gAY a
WRE B BTSRRI, KRR B R BR R 5K
A R e 1 A ) B A M R L 40 B TR s 0.854(P<
0.01)F1 0.770(P<0.01) , Tij 7K &t % . B £ R R 5K A=
YRR E B S B R, W KA A
Y B A ) R R K A A K AL RE T B —
ANEERE, AR R T AN AR B & ENAE N
IR A A T B — BB HGAR - FEPTE 10 Rk A= 4E
Yrrb, RIREE B UK IR A B B R KR

HALRETT, AT A K AR A e A 25 T AR AP AT
FIH, AR 5 5B — R A TR FEHHE
e [E P 77 3 X & ZARIRLAR T BB AR K 5 RIEAN
JRUHIR 32356 P o 7 7K L DR S A R T A3 O B
A A R, AR AT R BT BE K
REJI LR, (EAEAEZS TR A A vh D A
B NPRHZ W RK K B SR B K e B Bl SRR
IK B RO B R B B A S R e R I R
Tr X AR A P REIE R A IS, DI R] LUREIX
FHEKHE Y 5 AR AR A B, AR A 5%
PF T BRrSE K BE S AR SR

LR, WK A RS IFFIE BRI ZESR TR
AR i TR A W s, KB R R S
T UTHE JER I R R A O o Al S LAt A P T RE S L
TERIK AR T RIS E K AP AR B TAR
(5] Jo FROHL S v AR R 8 PITs hn, 4  JR K
YR BAR I A SCHERIK 2R T BB T4 R AR
HA —E 1) R R (B ATS XK AR AR B e A — R
MZE M.

4 i

AT 2009 4F 2 AP AIE 6 A a1
WEKREM T B Y AR R B’ KR
R BRI AR AR A 22 7 T A3 H , %o 10 FoK A AR AL
PRI WORK B BE 0 BEAT ELACHIE ST, W] LAAR AR
g5

(DA FKAER A A Y B 22 RBOR, A2k
JBREIR 109.9~1 511.1 g-m?2, 36 A Yy 2B i O & 45
FRRIKHEAKIER 13.7 1,
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Q)ARFKAEYHERR BT EEZFEN A
IF Bt SN [R5 2 B R A A L 31
H 13.67~26.38 mg- g™ F1 1.16~3.50 mg-g™'; [F]— 7K 4=
FWHIFERSAAE 2 AP AR A B BERT 6
H A AR A B &, R — /KA A A R s 25
HERA B S R ER AR AR B &

(BRI BK AR K B L RE TR R 2=
5,10 Rk AR Y KRR B RBRE S5 HR 36.3%
~91.8%F 23.2%~94.0% , K I B \FxHEH K FF A5
NEHARRR/KTRILEES . KIEE B LRSS
TK AR A Y B AE BRI A oM, 430 0.854
(P<0.01)#1 0.770( P<0.01) , i SR B S &2 A
RIFTEM RIS R - 10 Tk A= AE 95 B M Tk
R KRR B EBR R 46.3%~77.0%F01 54.3%
~92.7%,
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