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Effects of water hyacinth ( Eichhornia crassipes) on release of nitrogen
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Abstract To evaluate the effects of water hyacinth ( Eichhornia crassipes) on release of nitrogen and phos-
phorus from sediment, a 25-day laboratory experiment was carried out. The sediment was taken from Lake Dian-
chi and was covered by water with water hyacinth as treatments and by water only as controls. Released nutrients
such as ammonia, nitrate and dissolved total nitrogen, orthophosphate from the sediment were compared between
treatments and controls. Results showed that dissolved oxygen and pH significantly decreased and orthophosphate
significantly increased in treatments compared to controls (P <0.05). During the first two days of the experi-
ment, ammonia and dissolved total nitrogen in treatments were significantly (P <0.05) higher than in controls.
However, from the fifth day forward, the results were inversed. The average release rates of nitrogen and phos-
phorus were calculated based on the concentrations of nitrogen and phosphorus in overlying water and total con-
tents of nitrogen and phosphorus absorbed by water hyacinth. The results showed that water hyacinth accelerated
the release rates of nitrogen and phosphorus from the sediment. The release rates of nitrogen and phosphorus re-
leased were 5.3 ~170.2 and 1.5 ~21.6 times higher in treatments than in controls respectively.
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Fig. 1 Changes of dissolved oxygen and pH in overlying

water of controls and treatments
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Fig.2 Changes of NH, -N, NO, -N and DTN in overlying

water of controls and treatments

2.3 FEKBIBBRRENTH

IR A L A HEZH 1k rh PO; T -P Wk R
TRy —Fh e TS 208 TR, B T RS
FaF (I 3) o B S R, kb 4L PO -P Wk
JEE R 0.056 ~0.091 mg/L, [fij %} B& 2H 24 0. 046 ~



4342 ® OB T

(R %6 &

0.068 mg/L(Kl3), Sitari s, kA K
WEIRER VR B W 2 5 XTI 4L (¢ =3.24,p <0.01) , 3R
WA KB 7 A7 AR I T IS8 PO; ™ -P AR

0.10r
0.08F
3 0.06F
eh
g
&
o004t
o
-9
0.02F
0 1 1 1 1 1
0 5 10 15 20 25
i) (d)

I3 Xt HELL S AR FRAL A K PO -P AR fL
Fig.3 Changes of PO, -P in overlying water of
controls and treatments

2.4 XEEHEEHREABERKE

Ak B K A AR B R G, A BR A KR T
N SN USSR 7 e o O I W N )
RTHCTR [ 7K 8 7 i B 5 E 40 31 0 (60 = 1..00) g Al
(3.87 £0.39) g, 5256 25 o iF 43 531 4 (68 £3.60) ¢ £l
(4.51£0.57) ¢, B hn & 4> 51 13.3% F1 16. 5% .
ARG K P R P R & T a0 L, T RLTEAR K
FEAE SRR IR R N B R i RO AR R AR
PR Gt e ) e 2 A K R DA K AR v IR S T
ke B2 T B AT LTRSS A AL B K
AR T K AR R R S S 26.3 mg, W 0. 49
mg. JE VR R BERCE B K RO, R Al
8 8l e LA R K 7 A SRl e A A B e S
2155 FRK DIN Jo PO; -P ik B2 IRORE (AR Bk
B AR AR WSO R, 0 — 2 B R A I
WA R e AR ICE R 97 %, B o IS e W R
OB HE) 69% o
F1 LBAPAHEAHERRKARGERNEHSE
Table 1 Growth and nitrogen and phosphorus

content of water hyacinth in treatments

ff T & i A Hi

(g) (g) (%) (mg)
N Yith 60.0+1.00 3.87+0.39 4.10+0.16 158.8+7.9
45 68.0+3.60 4.51+0.57 4.07+0.35 185.1+16.2
b s 60.0+1.00 3.87 £0.39 0.152 +0.023 5.87 +0.69

4k 68.0+3.60 4.51+0.57 0.142 +0.020 6.36 +0.58

2.5 @EBERTEHTHBER
KA A7 AE NH, -N NO, -N NH;"-N 2 Z Ff

T2 K E A R W A B G e 88 e 14 1 2 Sl T
fEPE A, R, DAV A B 0 (DTN O $8 4R 11 5 4
ARSI A8 T i A5 2 A AR PO IBORE B K
DTN K PO, -P i Jif 22 5 92 40 £ 45 R 1 A1 (S =
56.75 em”) K IO K 1A Y U B L ROR B
FF [ (1) B, AT A5 2 0 1) R 8 0 i R e - 4
g/ (em” - d)) o TESIWIM (5 2 K) & 55
L R RO R B 8 i K E, 2R 22 T BEIF
TRE (B 4) o Geitor i R WL, A8 7 b 2120 i e

R R E M m T (¢ =16.38, p <
0.001) , B it R M XF FRZH /Y 5.3 ~170. 2 £5; 85 1
B Rt B E M TR (¢ =5.34, p<

0.01) , 4bFREH PO, -P L Ay 0F HELH I 1.5 ~
21.6 .,

30
—e— b3l
51 —o— X}IH
S 20
-]
S 15t
5
5 10
=
= 5t
® o}
20 s 10 15 20 25
()
20r (@) %
—e— 4bAp
2 15t —o— KR
'g .
]
S
3 10t
:’ES T \.____1—”""!
an
Ay
o 0fF
&
-9
0.5 1 . L . )
0 5 10 15 20 25
18] (d)
(b)

B4 f B2 5 40 3 20 RC U8 A R T
Fig.4 Rates of release of nitrogen and phosphorus

from sediments in controls and treatments

3 i i

ARG N B A 1 K SR R R AR
e 75 37 R T I0 BE i Ak B0 [ B A2 RS U 3R AR
T LA B oK W AT A i T I B T, AR AT 5 R
B, AE S W) UR BY B, AL BR4H | K NH, -N (NO, -N
LB DTN e B 249 F %o BE2H 3k nf R 2 p T 7K 1
VEFH RS U 785 3% 30 B O T 7K 72 R A 1) 800 5 5 56



512 4

EB AR KGR VI U8 U IR R R A 5 M

4343

S5 9T, p A S B AR KO bR, K A 5
UG L PR BRSS9, K Ak T 2
7K NH, -N #l DTN ¥ AL F XA (K 2), L
#Kh NH, -N 5 NO; -N (s (L B A AE 24 5, &2
IR PR 2 K X NHL N W 0 RE R T
NO, -N i hg /1",

ST A B B AR Y BT T K HT 6 WA R TR
IR ER R O S, LT B W, K B A 2
WISV h TN TP NO, -N il NH, -N [ B¢, &
ST URUE S T K A R B 1 4 K TR v U8 R B
BRI BHCER (K 4) 5% B E%E" Wt
TE—EM%ESR X FE R T EEESE " TR
SEVE T BRI 37 B vk B B AR Ak, T 2 W T K #
7 KA F R B, S b AR K R
R 00 SR R 8 3R R R L AR O, A AR
S T K I R R R R S U8 R R A R Y
97% T o JEE 8 Bl BRI R I 69% . AR Sy, K
P AR S R R S R R,
PIAMT 0T < (1) K EI R FEAR T KR DO, BA K
BRI, KK DO [ REAR A R T U8 8 35 4k
RRERL 25 (2) e IFLE R YR - bk ST Y
W 5 e P R e s e Y R
TR RV % 35 e BE TR T D) G D8 b B K i B
M ASZE T oK E A X K R A ) 5
(9 87 AT 7 7 R0 Wl A B 6, T 7 R R 2% 0y S T
VEFHR , K 145 4k B 2L Sl R 38 . S, ik
SRS T e R I, LK R R 4k
IR T 6 JEE U8 HH S % 0 R (BB i T R A
BRI 77 A S, U IR R S AR Bk R A
TR U v A R I B . (AR P LAY
FIJHZE MK O 1 B K R T /K 72 68 120 00 R 98 R
P IR ER RN A, 76 A IS BT T, AT LI
AR 1T K TS 3 K 7 % 9 AR T S R
Bl TR I B M L

TR A K R I B K PR U8 R S R R
T, 2%k KM BT TR AL A R AN R B i dn 7 — e
AR KR Ff  ACH 1 B R BT 3, e — 7 T
N T K AR YR 85 37 28 1 B, 53— 05 T K I
G 8 UL 7 ok A AR s RS e PR e A
£ A 708 0 R A A SR A B AR . SR T, 7E
BRI b K BT R R SRk, R
IRV TR E S AR E R — AT (I
KRR 31, DO B AR 45 ) , 3 30 43 49y 5 Bl I T A 8% i

HEA KA WA B — 35 s o U A M A8 T
T N7 B IR P, A S SR BOK # P I o0 L BiE
MEBRIRTE R ATEE 8 Sk, By 1k R T Bl iy —
YT e, 3 68 T3 BR IR A IR TS e BoA 3B E SC
A5 SRR P T S 08 W SR Ak 0 R, i
KA B 57 0 ok R A B, s 2
—RKH AR T B K DO A, TR K Y
A S TR WA AR R 2 A F K 7, 23 IX e T
Bt b SR A, 4 o OB S B B Ak DO R e R
o 2 9R B Y A 25 TR St 3 A5 158 ok — 20 B9 5Lz
AT

4 # i

(1) FESCHT 2 d, K P Ab B2 |- A /K NH, -N
A DTN & &P T X B4, mifesf 5 KJg,NH, -N
DTN 3 PR T X B2 . 7R AN S0 56 Ry, K
b B 43 PO, -P X8R TR IR AL

(2) KA 7 388 T St S VR BB B 97 S R, b
FEZH W RO 43 R X A 5.3 ~ 1702 £
1.5 ~21.6 £, HEZFEH—ZKBHSFEFEKT L
K DO, I 7K 1 W AR T B K A B
W, NI K TR Y- b K A T A B R 9E AR
W2,

2 % x #t

(1] Zefil, =R, TF. HEEFXIRRBEH COD TN 1
TP IR BF5E. K AL BEEE A, 2009,35(8) :44-49
Zhu Jian, Li Handong, Wang Ping. The impact of environ-
mental factors on COD, TN, TP release from sediment. Tech-
nology for Water Treatment, 2009,35(8) :44-49 (in Chinese )

[2] Hubble D. S.

[}

, Harper D. M. Nutrient control of phyto-
plankton production in Lake Naivasha, Kenya. Hydrobiolo-
gia, 2002 ,488(1-3) :99-105

Kisand A., Noges P. Sediment phosphorus release in phy-
toplankton dominated versus macrophyte dominated shallow
lakes: Importance of oxygen conditions. Hydrobiologia,
2003,506/509(1-3) :129-133

T3 R . DUTL K T AR K 8 30X K B B 5 R 43
. ST, 2002,16(2) :27-30

Wan Xiantao. Analysis of the environment impact of water
with bulk domain of Eichhornia Crassipes in Hanjang River.
City Environment, 2002,16(2) :27-30(in Chinese)
TR, T8, e, S K AR R EOK AR TR
MY A fe E ROHEBIG . AR BAEAR, 1995,9(2) 14951

—
W
[}



4344 woH T OB ¥ 96 %
Ding Jianqing, Wang Ren, Fan Zhongnan, et al. The oc- [14] ERKHFELAY B JH. K FE KW 58 5% (56 4

[6]

—
~
[—

[8]

[9]

currence,
hyacinth in China. Journal of Weed, 1995,9(2) :49-51(in
Chinese)

damage and control of vicious aquatic weed water

Malik A. Environmental challenge vis a vis opportunity :
The case of water hyacinth. Environment International,
2007,33(1) :122-138

WM, AEA . K SR 4 A 2 KU B A %O
TLIR AR, 2008, (3) :251-253
Chang Zhizhou, Zheng Jianchu. Evaluation on environmen-
tal risk of hyacinth ( Eichharnia crassipes) planting and its
control strategy. Jiangsu Agricultural Sciences, 2008,(3) :
251-253 (in Chinese)
SRR NG A R VLK T DX AR B N K R B B
BRI . WIYARR2F, 2006,18(3) :250-254
Cai Leiming. Impact of floating vegetation in Shuikou Im-
poundment, Minjiang River, Fujian Province. Journal of
Lake Sciences, 2006 ,18(3) :250-254 (in Chinese)
Zhu G. W., Qin B. Q., Gao G. Direct evidence of phos-
phorus outbreak release from sediment to overlying water in
a large shallow lake caused by strong wind wave disturb-

Chiese Science Bulletin, 2005,50(6) :577-582

ance.

(10 X4y, 28, AR, 45 RSk -IURR) S 58

[11]

[12] Jayaweera M.,

[13] 5KR5HE, XEE5E,

o B, FREERERST, 2006,19(4) :8-13
Effects of

Liu Dongmei, Jiang Xia, Jin Xiangcan, et al.
algae on the phosphorus exchange at water-sediment inter-
face in Taihu Lake. Research of Environmental Sciences,
2006,19(4) :8-13(in Chinese)
Wang Z. , Xiao B. D., Wu X. Q. , et al. Linear alkyl-
benzene sulfonate (LAS) in water of Lake Dianchi-spatial
and seasonal variation, and kinetics of biodegradation.
Environmental Monitor and Assessment, 2010,171(1-4) .
501-512

Kasturiarachchi J. Removal of nitrogen
and phosphorus from industrial wastewaters by phytoreme-
hyacinth (' Eichhornia

Water Science and Technology, 2004,

diation using water crassipes
(Mart. ) Solms) .
50(6):217-225

K BB AN [ E R

LR AR 42, 2009,25

JEAE 4R
PR M T L BRRE 0 B LR
(5) :1039-1046

Zhang Zhiyong, Liu Haiqing, Yan Shaohua, et al. Com-
parison of the removal ability of nitrogen and phosphorous
by water hyacinth ( Eichhornia crassipes) in differently eu-
trophic water. Jiangsu Journal of Agricultural Sciences,

2009,25(5) :1039-1046 (in Chinese)

[15
[16

[17

[19

[20

[21

[22

B . dbat: i E PR AL R, 2002
I8 B, RgEeRA . JEat b E R R, 2000
] Rommens W. , Maes J. , Dekeza N. , et al. The impact of
water hyacinth ( Eichhornia crassipes) in a eutrophic sub-

Zimbabwe ). 1.
2003,158(3):

tropical impoundment ( Lake Chivero,
Water quality. Archiv fiir Hydrobiologie,
373-388
] ER, REH, whET, . B0 W KR 5 K
PR IR BT 5E i o A BROE TR AR, 2012,6(11) .
3827-3832
Wang Zhi, Zhang Zhiyong, Han Yaping, et al. Effects of
large-area planting water hyacinth ( Eichhornia crassipes)
on water quality in the bay of Lake Dianchi. Chinese Jour-
nal of Environmental Engineering, 2012,6 (11).3827-
3832 (in Chinese)
HEE, Wik, BEETR. KA R R RS
FEEL B RCR 5L, RV BE R4, 2003,22

(6) :673-676

[

Tong Changhua, Yang Xiaoe, Pu Peimin. Effects and

mechanism of hydrophytes on control of release of nutrient

salts in lake sediment. Journal of Agro-Environment Sci-
ence, 2003,22(6) :673-676(in Chinese)

1 B, BB, RS, . R I R R L AR AR
Kof WIR BRI M. A5 5 R AT IR A4, 2010,
26(4) :344-349
He Ranran, Luo Liancong, Zhu Guangwei, et al. Varia-

tion of dissolved oxygen and its influence on release of en-

dogenous nitrogen in Tianmuhu Reservoir in Liyang, Chi-

na. Journal of Ecology and Rural Environment, 2010,26
(4):344-349 (in Chinese)

] Moore P. , Reddy K. , Fisher M. Phosphorus flux between

sediment and overlying water in Lake Okeechobee, Flori-

da: Spatial and temporal variations.

mental Quality, 1998 ,27(6) :1428-1429

Journal of Environ-

] Lerman A. Migrational Processes and Chemical Reactions

in Interstital Water. In: Goldberg, et al. The Sea. New
York: Wiley Interseience, 1997
] BN, B, JAEIG , SF. 3T EE IS YL K

BB FRELVRIE K DO IR XIS BT A B S W . PRI
B2k, 2007,28(1) :87-91

Jiang Xiaoxin, Ruan Xiaohong, Xing Yanan, et al.
Effects of nutrient concentration and DO status of heavily
polluted urban stream water on nitrogen release from sedi-
2007,28 (1) :8791 (in

ment. Environmental Science,

Chinese)



