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W ESEIBRURLE, H T RUIRSE FIK 7735 2 FREETR I K A AR A 0 TRt s A K AR A 5 U o 5 SRR W, RURR % ( Eichhornia
crassipes ) FIZK TF3% ( Pistia stratiotes ) Y5 B /KR L AR T o 7E KR B (TN) A i B 2 (DTN) S (NOs—N) B &
(NH=N)BI i F- B0 B 4351 A 8.40.7.20.4.12 2,59 mg- L, KUK FI/K PR ERT T BOICA N 1 kg AT, KUK FIK P75 X6 K AR
SECTN) W PR 2 A (DTN) S 25 AL (NOy=N) B 28 &L (NH,—N) 30 d 25 [ 538143 51 Ky 74.24% . 76.81% 87.62% 80.30% il
70.10% . 78.89% .94.77% 87.64% . RUIR RN AT TE WA P 28 (9 20 o 7K M e S U G ) 89.399% 11 82.33% , RUIR T B4 L 7K
TR AR 2 A BRZL OB RS ik KR R R G i R 53 B R 6.94% (11.64%F1 83.51% , I RUIRSE R K P93 A 280
B R R BT R, UETT 08D T /K AU T A, JRUHR S 7K 77 S BE 3 R IR A& DO K pH . B AR RUIRSE AR 17 234 g
B RROK AR SRR, (R TR P SRR A L 25545 75 B, SOA A A il P % XU 3% 2 — R 3 & 78 R e i vl 4 7
R,
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Comparative Studies on Nitrogen Removal Between Eichhornia crassipes and Pistia stratiotes in Lake Dianchi
Caohai, China

WEN Xue-zheng', LIU Hai—qin!, ZHANG Ying-ying', HAN Ya—ping?, QIN Hong—-jie', ZHANG Zhi-yong""

(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Kunming In—
stitute of Ecology of Dianchi Lake, Kunming 650228, China )

Abstract: In order to compare two different floating aquatic plants about the nitrogen removal effect of eutrophic water in Lake Dianchi Cao—
hai, Eichhornia crassipes and Pistia stratiotes were employed to microcosm experiments. Results showed that Eichhornia crassipes and Pistia
stratiotes had no obvious difference on the ability of nitrogen enrichment and the total nitrogen removal rate. Under the water total nitrogen
(TN), dissolved total nitrogen (DTN ), nitrate (NO;=N ), ammonium (NH,*~N ) initial concentration of 8.40, 7.20, 4.12, 2.59 mg- L., Eich—
hornia crassipes and Pistia crassipes seedlings were 1 kg, the average total nitrogen (TN ), dissolved total nitrogen (DTN ), nitrate (NO;—N),
ammonium (NH,~N) removal rate of Eichhornia crassipes test group were 74.24%, 76.81%, 87.62%, 80.30% respectively; The average total
nitrogen (TN ), dissolved total nitrogen (DTN ), nitrate (NO; =N ), ammonium (NH,;~N) removal rate of Pistia crassipes test group were 70.10%,
78.89%, 94.77%, 87.64% respectively. The average assimilation away from total nitrogen in water nitrogen loss rate of Eichhornia crassipes
and Pistia crassipes test group were 89.39% and 82.33% respectively. The average nitrogen content in the sediment of nitrogen in the water
loss rate of Eichhornia crassipes, Pistia crassipes and control test group were 6.94%, 11.64% and 83.51% respectively. Eichhornia crassipes
and Pistia crassipes could not only effectively inhibit the formation of sediment, but also could significantly decrease the DO and pH of the
water. Although Eichhornia crassipes and Pistia stratiotes can significantly reduce the total nitrogen of water, considering the Pistia stratiotes
plant is brittle, so large—scale Eichhornia crassipes planting is a feasible way to control eutrophication of lakes.

Keywords: Eichhornia crassipes; Pistia stratiotes; eutrophic water; nitrogen removal effect
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B T o pgA BRI IX, SO E BT, TH
311.34 kn?, AT ARWE 52 75 T8, MRS SR TR Tt 3 s
R A X, dEEB A X B AR R, A 10.67
km?, {30 7 DX BIPR M, 2T 1 PG e DX e R ) s i
WH . AP RS Y™ 8 ALY 4 453
2 RREy ST I P By =S S8 ey S1 I AT
VI ) Je 2 A F B AR 1E 15K AR BT H 7K 11 (G 1
S R KA R K ) i A, I H R0
AhFE R B, —AE TG KRR AR 5.42
A SOVt B P 7 YR I Ay ™ e K 5
A o, A B K AR A T SR TS
R BEE KGR H 23 i S ROURFE ) K TS e sb
HEAR B W Z BN A, R MK AR AR v] B
EF KA K B ) F N T YNGR S e A K 4
HY PG E S A T A E R,

KRR SEFK PR A K AE A A B R E E R
KRR 2 B MAEY) . XUR 3% (Eichhornia crassipes )
N A KT, JE W AALRE, S — R bR A4 K i KA
TEHK AR . 7 B8 SO R IRUIR S X6 260 e 55
AR B AR, AN s e A I RUIR
XFICHLAY S AN A3 A HLTS G A 3G AR 5 8 W S R
PEFEREARRE ST o ST HA K PO | SERE 158 R A
BRI —Fh =850 RN B 15 A AAE )T, K IF S
(Pistia stratiotes ) X4 K NEFEH, K AR EE
PEE R, NI, KR KR A
w9, BN ARRTILAR gt & 2T 06 1 A DA R,
I HKER 3 Ryt by FH 3k ¥ KR T HE ik
sk

ENS' @URTRIRRGIEE S S Ias A DN B 1 G
ALK, R & N 7, e BT AR b 2 i
TEKAAEY——RUIR T K7 it R & R
KA E M EBREE ST, BT A 2 FHETEKAE
YA R BRI KRR AL SR

I #RE5FE

L1 iR SR
L1.1 KAEFEPI AR
FEE ELIFIR FIE(25°1'11.76'N,102°39'50.58"
B Ko Adert R/ N— 0 IR 34 R K i 4 v i
B IFAATT, Je AR BE AR5 FHZE B KIS Ve i .
1.1.2 sk ik it 2t
TR I B S SR AR B B b ) RS a2 R
([ €513 N T S RN e TR 3 b VN N
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W TR (25°1723.017N,102°39/52.82"E) . X IR 75 78

400 L FHEEEKAT, KA XTEXE A 97 emx66

emX76 em, B NHDEDKA A 380 L K 4, Hp)
HIKT LR 1,

& 1 KK EEFIERK R

Table 1 Initial water quality of the experiments

LD e
DO/mg- L 10.2+2.3
pH A 9.42+0.41
TN/mg- L 8.70+1.45
DTN/mg- 1" 7.20£0.42
NO;—N/mg- 1" 4.12+1.54
NH,'~N/mg-L" 2.59+1.82

1.1.3 0 £

T2 00 7 b o7 IR b R P A Y — 3 X
Y TR B P (24°58711.4"N,102°38'04.5"E ), PY J& 18
I, DG REGHR BE 5 2 AR RS AR — 35 7Eige ], i
KK A 17.0~23.1 CIEFHE S
1.2 R3%

KT 2012 4E 6 9 HIFHRZE 9 A 19 HES
R 3 A ORUIR IR 2 K7 e 4 )
MAIR ), AP AL PR B 3 P47, SE R B 30 d,
W 3ANER, R KA KA BURUREFIKIF
YEX1 kg BCE T BA AR A R K FE - 1505
T K VUG BERG 5 d BT ROKEE, I K AR 4R
(DO) . 7K il .pH fH . B A (TN) NH, =N (£ 85 &) .
NO; -N(HHAZ ) Fl DTN (S B A ) o IR iR &
SEAE A AR RS i, IR I A i . R
THEg e, RIS Z AR N 2o A — 2R
AR E A T IR 25 Al A e 2 g N TR
PR, I DU A& 1 .

1.3 A%
1.3.1 KA bRI

DO .pH {H /KR K FH 3 [ YSI professional plus
EAIZ I E  TNCEA) NOs—N (S &R ) NH,-N
(EABA) DINCE S BA )R HTEE SEAL AA3 %
SRl a VAN QUL A
1.3.2 JKAAEYIHE BRI E

TRA R A Py I < SR EE R K AR AR )
MK F B AT L, 2 T K R A .

TRA A A NS U < 75 CCAE YL T 2 e
BEHYIRES , BriE, R A H.S0,—H,0, T i 50 22
W2 J7 3 0L 228 SRk 16].
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1.4 HiEAbIE

A e IS A EZE RN, A SEi A B
K HGEHHH A SPSS 16.0, SR T5 22 LA W)
A 2z 8] 25 5 (LSD) A B, W35 MK BEE ) P<
0.05.

2 EREHH

2.1 KREEMEEREN LR

JRUHR 322 08 e A FH AT S A9 U 7K S 1Y 113 %
(3 2)o LERI TR , K AR5 2H ) a5 v o (£
H)HR 1 kg, R (5 30 d), JRUIR AR 4 o (fif
H)FHAF 3.07 ke, FHIIERK T 2.07 ke, T2 K
T 207% K IF A Y i (B HE )18 5 2.49 kg, -
BIRK T 1.49 kg, PG T 149%, RUREFIK I
TS H A R 243 3R 0,069 ,0.050 kg -d' - L,

®2 KEEMEERENLLE
Table 2 Ability of nitrogen enrichment of two aquatic plants

(Eichhornia crassipes and Pistia stratiotes )

i H AU KPR
TP I A sk (i ) /kg 1 1
RS A G I (B o ) /kg 2.070.21 1.49£0.19
KM A e (T E /g 1382021344 113.85£13.87
TR E 1 B g 2.19+0.20 1.93+0.21

2.2 7Kkf& DO pH Bk

VR SA AR A R /KA B e Y E 28, 1T
A& WK AR A I RE A A A7 0 — R o 30 1 ]
W1tk DO Hy 7.9~12.6 mg- L Z ], F344 10.2 mg- 17,
ML T AT RUE AR S B s 5 d, gk AR Al

14 - - RUIR 3
il -@- KT
—A— ] E
_ 10k
-
£ 8r
=
¥ 6
@)
2 4t
2 -
0 . . . . . ,
0 5 10 15 20 25 30
FH/d

B 1R R kERBRaENTL
Figure 1 Changes of dissolved oxygen (DO ) in the water

during the experiments
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PIRiA] DO BewIbs NI R, J5 RIS NN,
KUIRFEL DO A H BE RG4S s (BP 30 d ),
3.2 mg L7 /KPR DO Feflk HBRAESS 25 d, 7 2.6
mg- L7 XRS5 d JGHIASHIIR FREAK, J5 S B
FHF R BRI RS, 76 30 d B iR el 5.7 mg- L7, 7
RIS A AR P, G e 15 d LUR KUIREESE DO 2
F i TOKIFIEA (P<0.05) , %4 DO #4582 5 T X
MR LH FI7K P74 (P<0.05) .

RIS pH (BN 9.1~9.9 Z W], -1 9.4,
FhFEAR AP RIS 4 pH (X400 16 R A i (1A
2), G TR e 8.6~8.8 Z 5. X4 pH
HYE 5 d P TR, 52218 BT Geit o RUIR 3
ZHFIKIFEEL pH 0 % T XF B4 (P<0.05) , JRUIR
EAIRUKTEEA Z 7] pH (H22 7R B35 (P>0.05)

12.0

- JRUIR 3%
-@- KT
10.5 F —A XFHE
i [ S
= 90f
[=9
751
6.0 : : :
0 5 10 15 20 25 30

KAf/d
2 IRE AR k4R pH ERY W

Figure 2 Changes of pH in the water during the experiments

2.3 7k TN DTN 1 NO,—N NH,-N 254¢,

JRUHR S5 FHK P73 000 28 B i KA i TN 2L
BRI RERRER (E 3) . RIS TN W h
7.67~9.71 mg- L' Z[8] ,*F-212 8.70 mg- L7 7EiRH )
s AR, X PRI 2 K A TN e B 28 Ak e 30 Sl e
TR TR B SE , n TR BARRICN
RIGHI LR 8.70 mg- L™ T 2 /5 1Y 3.59 mg- L7,
SRR TR 20 TN A2 fb 33 B0k JLT- 35380 T B, HLAAk
RN AT LAY 8.70 mg- L™ FRERIRJGHY 2.25
mg- L7 KPR TN A5 (b B0 5 %) BE G620 1)
Fl, HARRIA B3] ih 1) 8.70 mg- L™ F RS
B 2.62 mg- Lo RUIRSE 57K 757K 4K TN 30 d 2
R3S 15 55 1R 74.24%F0 70.10% , XUIR S0 2H 5
IKFRFERIGAIN KR TN Z2BRfE 122 F A K (P>0.05).,
JRUHR S 30 56 2 5 7K V7 3 3 00 2H /K AR TN ¥ B 8 241K
FXF BRI B2 (P<0.05)
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Figure 3 Changes of total nitrogen (TN ) in the water

during the experiments

JRUMR S 0 20 7K T R o 4 R ) B 2H 2 [
KA DTN ¥e B0 I 2 22 5 (16 4, P>0.05) . 155
[ %) i DTN ¥ JE K 6.75~7.67 mg-L™' Z ], F34h
720 mg- L7, 7RIS AL, AR 4H DTN 5k
PP T, JLF R — 4 HA T I, RUIR 0 4
K g A AR R B W ER Y 7.20 mg- L™ 43531
TREFIR G 1.67.1.52 mg- L, RUIR % 5K %857k
& DTN 30 d 2[R 2414551k 76.81%F1 78.89%.,

8r - RN 3%

-@- KT
A X IR

DTN ¥ i /mg - 1!
~ o
T T

(3]
T

0 5 10 15 20 25 30
FeH/d
B 4 Rk ERESEaEnEL
Figure 4 Changes of dissolved total nitrogen (DTN )

in the water during the experiments

I B i NOs—N ¥ 2 2y 3.04~5.21 mg- L
28,0 412 mg- L' KL 5 AT LUE AT
i, RUIREIRIG KR NOs-N He B AR {30 M 7E
555 d B7KAR NOS-N W EEA BT EFH, 5% 4.91 mg- L7,
JE R ELL TR, 30 d iK1 NOy =N ¥4 0.51 mg-
L7 KSR 2H KR NOs—N ¥R AR AL R BT 5 d
ZAE T RIG 5 5~15 d B Rk R NOs =N e i bkt
TR, REZETIRTRE, 30 d BF7KIA NOS-N ¥
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JE54 0.24 mg- Lo RURE K7 %X KA NO-N 30 d
Re it 2605 Ky 87.62% 94.77% o IKIFTEIR IS5 15 d
TR NOy =N e i I 2K ) B 5640 (P<0.05) , {H.
2 JRUHR 32 10 20 15 %) BB 4 7K AR NOs—N ¥ BE TG ik
FHEF(P>0.05),

7 —
- RUIR %

6 - KIFHE
5 St A X fiE
7 a2}
S 1t

O -

-1

0 5 10 15 20 25 30
KE/d

5 WK EHSRNEL
Figure 5 Changes of nitrate (NO; =N ) in the water

during the experiments

R R b A5 R 2H 22 ] K AR NHL =N VR B2
HIA 25K 6,P>0.05), R¥6WIA 9] HH NH,~N
WM 1.31~3.87 mg- L7 Z (0], SF-38 2.59 mg- L' &
6 F/R 2 FIOR R ELPRAE T NHS-N BRI oL, R
MRS IR 2 KPS I A K NH,-N ¥R AR b
I —2, i 5 d KA NH =N B k8] T
0.51.0.32 mg- L™ ,NH,;-N 30 d 2[435 4351 80.30% .
87.64%,5 d Z J&i , AN [rliHe 20 5 i sh 284k
24 IR TE

JRUHR 3% 5 7K 7 35 2 BR AR rh R ROR To ] 2 22

5 —
- XU
4t O K%
R opit

NH,-N ¥ % /mg- L™
[\®)
\\n

0 5 10 15 20 25 30
FE/d
B 6 IRk ERSRNTL

Figure 6 Changes of ammonium (NH,~N) in the water

during the experiments
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5 (£ 3,P>0.05), KRB 30 d 2B 3543501 K
74.24%H1 70.10% . RUR 3560 41 WSO/ A A 7 1) Al
R TR IEE IR I 4 o KUIR R30I 20 AN K 7 34
LA P A AE A R AR TR U R i L T 8
43514 89.39% 11 82.33% , JRUMR 3% W W A/ F it 1 6% 55
FOK PR o K AR 6 2 A A ) T BB AR AR W
WA

3 KRE KiFEMMNRIAB AR TEHTE
Table 3 Nitrogen balance calculation in Eichhornia crassipes,

Pistia stratiotes test and control group

HH JRUIR 3% TRKIFIE Xt R
KRB g 3.30+0.55a 3.31+0.59% 3.20+0.57a
IR R Aty 2.45+0.48a 2.32+0.79 1.9420.54a
Rtk S /e  2.19£0.20a 1.93+0.21a —
DU R & /g 0.17+0.06a  0.27+0.01ab 1.62+0.49h
FAfilg 0.09a 0.12a 0.36h

TE : AT AR - BER7R AR PRR) 22 53 . 25 (P<0.05) 5 25 {H =/K (R RN
FRE-HRFE R S - DI R S i

JRUHIR 32 X056 2 K /K 37 S 3 00 2 DU R P R
FHXTE /N S35 4 0.17.,0.27 g, T 6T BR 4 DT FR A 26
AR, 1 1.62 g, e B RUIR 4 R 7K 7 3 7]
DI SR K AT P T 1

BARIG L A A B AR . Rl Rl
XA =R AE AR SR 77 A NLO AT B o

3 e
JRUHR 32 55 K P SEAEAF 5 PRI B R NS AL

BEARRBUB AR RS, KR EA 30 d Bk
B R 74.24%F1 70.10% . IRAG BRI R
IR 52 Xof 7K A b A R 2 B 3 1) i S B AE 84.95% ~
90.90%2 [8]>7, T K PFEXT K A B 2B R A
T FHAE 53.26%~60.70% 2 [A]151°, - 2 B RUAR 3% Fi1 K
TR R RBRRAR KRR b 2K R B AR ™ )
R R EOCRIEASR K S5 B I RS AR
FEVI 0

AR DO AKFE Tk AR R ge b HOoR IR 5 2
DO FEA LU LRI (Dt R ARE
FAE ARG DO; (2) KRRt AV E R AR
) DO; (3)if A YR R I AR 2 DO, RS
DO M FEIR AR B AT « (DI o ok s
e AR (2) S EUH ARV FTRES s )AL &R I
W AEFHFES s (4) T AE PP A A, B0 1T
FEPIXT K AR DO 520 (1) 2 38 22 B0N 0 XUIR 2 8 W 2%
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FEARZKAR DO S pH AE™ (H AT FR 4B A P
PRIEREYY AT AR S KA DOM1, - T A5 A 3K,
RUIRE K7 2 R T /K& DO K pH (KT,
& 2), K& DO K pH B HREAR— 7 T B 21 K fA
2 TR R AR TSR A I A S R ™,
T3— T HIZKAR DO f pH AERIREAR, o feit 1K IE
U Z R BB Y I KA & 3 5= Ak
BRI R AR AL A9 B2 KK T T ik
PEARMRARTE , RURERN SR X 7KK DO pH {H 4K
BT AR P DCORIZE /K B P DX 3 AT, (R 7 DX
fE A AR R B K

IR A B A A (NH-N) 5 A & (NOs =N ) #£—
FEE LT W] DA B AR, R K A AR A v] LAAR
& E SRR EAL SR S A - S s Tk
Jof 3 RO KA i A S B S R B K A4 NHL-N
Ao NOs=N, IES&M TR REEA, A5
HLHT S d KR NH-N U B 2080 R RUIR 3 K7
SEF BT 5 d NH =N 2[R 23k 80.12% .87.68% Fil
76.30% , 1 KUK ZERT 5 d NOy-N ¥ )& FHiE ik 19.17%,
5.d LU BT 7K AR AR 9 10 W S/ ) NHL, =N YR B
NO;—N ¥ BB TR, KR 2 RS AE SO An T

NH,+20,>NO;s+H,0+2H* —— AF™

IR AR e R AR A b AR PR vk 4
i iz B O 8 T kSR FE AR RUIR 3% 5K
B0 2 5 7K PR UG AR B U (TN 5t A1 X6 B
I52H (P<0.05) , {HI2 RS BA(DTN ) AR K4 >
[ TG B 22 57, U B G BRI 2H /K 1R v [ A2 V7 ik
JE v T XU S S I 2H RN /K P 3 B 2, TF B AR I T
T e A 3SR A B e B

1 o RUIR R R 2 A i g 2 o et e 4
RO, RUIR 4060 20 /K77 3 i 96 21 Aot RE 2
TUBR W 260 B i AR R AR B LR 40y
6.94% 11.64%F1 83.51%, i3t BJRUIR S FI/K 1738 RE
A AT T A o FLJR R AT SR - (1) Fh RIS
TEAE Y e A AT [ A B e B, DA /TR
FITE 5 (2) FH TR SR A I OV Y, 48 T 7 Ui
AR A ) A T IR AR O A R B, R
TR A B A kL

4 g

ABEFER I ARk, e M MR T 2 Al
PR A AR XUARSEE /K X Y e VA
MKIR R B BRI S BRAE ST, 4518
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(1) RUHR 3 7K 77 3% 24 Rk 2 35 FEAIKK /& DO J&
pH {H.

(2)JXUHRSE (K V7 S5 35 RE AT R A A B 77 i ik
JE , BeA R FI K AR TR T B

(3) KRS 7K PR KA B 30 d LB
3R 74.24% .70.10% . KUHRSE JKIFERE B 2 1%
KR R B o AR S 45 T RUIRGE KT s
SRR AR —3 . FIBANNR BRI,
T 7K VE SR AR AR X RUIREAE P e AR A , SRelbeaet
FE R IRIR A WAt , oA Ry ISR il P
SR — b A B B SR A i nl A i A%
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