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Study on purification of nitroge'n and phosphorous in Deyeuxia angustifolia

simulated experiment in Sanjiang Plain,China

XU Hong-Wei, WANG Xiao-Ke* ,OUYANG Zhi-Yun,FENG Zhao-Zhong  (Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences,Beijing 100085,China). Acta Ecologica Sinica,2005,25(7):1720~1724.

Abstract ; It is important to better understand the nutrient distribution and circulation of the Deyeuxia angustifolia wetland in
Sanjiang Plain, as this ecosystem plays a unique role in the ecological service functions of the region. However, little attention
has been paid to the purification function of the wetlands in the Sanjiang Plain. Due to the agricultural exploitation since
1950°%s, over-fertilization has resulted severe in non-point pollution in the region. A potted plant experiment was conducted in
Sanjiang Plain in 2004 to investigate the process and regulation of N and P purification of Deyeuxia angustifolia. Six levels of N
and P input concentrations were set up, each for three repetitions. The water, soil, and plants were re-sampled, and TN and
TP concentration in them were determined and analyzed.

Results showed that the removal rate of N and P presents negative exponential increasing with time in a simulated
ecosystem of Devyeuxia angustifolia. The highest removal rate of N and P was 93.26% and 98. 98% in the early period of
experiment, respectively. One reason is that Deyeuxia angustifolia grows quickly, and absorbs significant N and P. The other
reason is that N and P content in soil is originally lower, and significant N and P can be absorbed through some routes. During
the purification process, the purification role of N was promoted, while the purification decay extent was decreased through
input of P. However, the purification role of P was not affected by input of N. Based on the distribution and circulation of N
and P in the simulated ecosystem of Deyeuxia angustifolia, the vegetable sub-system was vital to the purification role of N,
while soil sub-system played an important role in the purification of P. The purification effect of N and P was made apparent
across the whole simulated ecosystem, where the purifying rate was 53. 11% and 58. 95%, respectively. This study can

provide the scientific basis for understanding the purification function in the wetlands of the Northeastern region and in

planning for the effective control of the non-point pollution.
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Table 1 The input concentration of N and P in different treatment
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Fig. 2 The purification process of TN in different treatment
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Table 2 The purification fitted equation of TN and TP in different treatment of Deyeuxia angustifolia
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Fig. 3 The purification process of TP in different treatment
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Table 4 Distribution of N and P elements in simulated Ecosystem of Deyeuxia angustifolia
A Nitrogen B¢ Phosphor
M H Itern —
I(%) 5 (%) V(%) V(%) N (%) V(%) VI (%)

A & (mg/H§) Input 1855. 92(100)  3712.58(100) 1855.92(100)  3712.58(100)  2783.14(100)  2783.14(100)  2783.14(100)
it % B (mg/# YLose 909.31(49.00) 1627.47(43.84)  796.87(42.92)  1922.98(51.80) 1031.21(37.05) 1155.25(41.51) 1240.62(44.58)

WY Uk (mg /¥ ) Absorption  700.61(37.75) 1800.59(48.50)  1592.85(85.83) 1497.05(40.32) 30.40(1.09) 72.61(2.61) 34.57(1. 24)
F W % (mg/H) Apparent losing246. 00(13. 25)  284.52(7.66)  —533.80(—28.76) 292.55(7.88)  1721.53(61.86) 1555.28(55.88) 1507.95(54.18)

(WA EEBARGEI TN TP HEBREREN B ERBEEK . EXERMPLRRTIXE 00U E MAELERY, X

BMETHER 200 AESR. Bt T HEARMMBRRER BMEBREX NP KR EZEETT. RN, /M ERYRSEXS P
AR IK SRR N B R, M E KRB h I RIB B X .

TN EEBRGE P, /DHEXN N MHREEERER EDAHEXN N HREEFEEE N, LT BB, m

BB, MtEYPEREENFIIERN.
(EXLWHE, M EEM RSN NP SRR EHE L5311 %M 58.95% . L FFRENDHEBHMESRGEIEN N,

PIL,BMRAMSEILEE S . XARIHK R SBEROIEEECCHRBKE.

References:

[1]
[ 2]
[ 3]
[4]
(5]
L 6]
L 7]
[ 8]
[9]
[10]
[11]
[12]
[13]
[14]

[15]

i SJ,Li ] M. Research process on losses of fertilizer nitrogen. Agro-environmental Protection,2001,20(5):377~379.

Gersberg R M, et al. Nitrogen Removal in Artificial Eetlands. Water Res,1983,17(9):1009~1014.

Bortone G, et al. Nitrification,Denitrification andBiological Phosphate Removal in Sequencing batch reactors treating piggery wastewater,
Proic. Water Quality International’92, Washington D. C. ,24~30 May,wat. Sci. and Technol. ,1992,26(5~6) :977~ 986.

Paolo Mantovi, Marta Marmiroli, et al. Application of a horizontal subsurface flow constructed wetland on treatment of dairy parlor

wastewater. Bioresource Technology,2003,88:85~94.
Christian R. Steinmann, Ssbine Weinhart, et a/. A combined system of lagoon and constructed wetland for an effective wastewater

treatment. Water Research,2003,37:2035~2042.
Jari Koskiaho, Petri Ekholm, et al. Retaining agricultural nutrients in constructed wetlands experiences under boreal conditions.

Ecological Engineering ,2003,20:89~103.
Coveney M F,Stites D L ,et al. Nutrient removal from eutrophic lake water by wetland filtration. Ecological Engineering ,2002,19:141~

159.
Yin C Q,Lan Z W, Yan W J. Retention of allochthonous nutrients by ecotones of Baiyangdian l.ake. Chinese Journal of Applied Ecology,

1995,6(1) :76~80.

Ni H W,Zang S Y,Gao Y K. Study on seasonal dynamics of aboveground biomass and growth rate of Deyeuxia angustifolia population in
marsh meadow on Sanjiang Plain. Bulletin of Botanical Research,1996,16(4) :489~495. ¢
State Environmental Protection Administration of China. Method of monitoring and analyzing water and wastewater qualiy(The third
version) , Beijing : Publishing Company of Chinese Environmental Sciences,

Ni H W. Analysis on the dynamic of aboveground biomass and time sequence of different Deyeuxia angustifolia communities in Sanjiang

Plain. Bulletin of Botanical Research,1999,19(1).88~93.
Miao S Y,Chen G Z. Study of the dynamics of nitrogen and phosphorous release in soil of simulated wetland system. Ecologic Science,

1998,17(2) :24~27.
Miao S Y,Chen G Z,Huang Y S,et al. Allocation and circulation of phosphorous in artificial wastewater within a simulated mangrove

wetland system. Acta Ecologica Sinica,1999,19(2).:236~241.
Jiang C L,Cui G B,Fan X Q,et al. Purification capacity of ditch wetland to agricultural non-point pollutants. Environmental Science,

2004,25(2):125~128.
Sun X L,Liu J S,Chu Y R. Nitrogen dynamics in different organs of Calamagrostis angustifolia and Carex lasiocarpa in Sanjiang Plain.

Chinese Journal of Applied Ecology,2000,11(6):893~897

& H W

[1]
L8]
[ 9]

[10]
[11]
[12]
[13]
[14
[15

"okl
—
[

. ZRR. BERRARHAR. RIAFFERFRP,2001,2005):377~379.
FEF.LZEL.24¢. GREEKETEWNBEERYRMBREBERAOLSWAE. MHESFER,1995.1,6(1):76~80.

RO . BEE, G, ZIFREBEAER/ M ENMEM LAY BEEAKEZFFHSHHR. MY ,1996.10,16(4) 489~
495.

HERRRBOKMEAKEN I HTEIRES. ﬂ(ﬁ&ﬂc%iﬂjéfﬁﬁ%(%iwﬁ). 3 - P E IR E RN AR, 1989.

RO4HE. =T FEARBEE /N EMHEDL E4AYEIHITRESE R S8 BP¥T,1999,19(1).88~93.

B “MEEE%’ %mzﬁﬂﬂffi‘%%*iﬁﬁﬁﬁﬁ%zﬁ#@% HEEBS,1998,17(2):24~27.

Z iy (B, % ATLHEKPHBERSKBBHAZFTWIESHER. 25FH,,1999,19(2):236~241.
EZRB,E M. ERK.E. HEREBWXTRVIESFEETLEY ML IR, FER#,2004,25(2):125~128.

HEFL.NBEILEHE. L PEDIMMEMERBEEP N REERIS . MALESEH,2000,11(6):893~897.




