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Main Characteristics of Plants and Soil in Constructed Wetland by
Landfill
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School of Environmental and Chemical Engineering, Dalian Jiaotong University, Dalian 116028, Liaoning Province, China

Abstract The purpose of the research is to select and cultivate plants with strong adaptability to environment, high coverage, well -
developed root system, low nitrogen content during the initial construction days of the constructed wetland, and these wetland plants will
be used for treatment of landfill leachate after the wetland is constructed. The main characteristics of soil before treatment are analyzed,
and the parameters obtained will provide some reference for the design of sewage treatment. The plants selected are Phragmites
communis, Glycine soja, Oryza sativa, Rumex acetosa and Artemisia argyi, and the soil is on a constructed wetland in Wafangdian
Municipal Landfill. The cover degree, biomass, nitrogen content of those plants, particle size composition of the soil, nitrogen and carbon
contents of the soil in different size and different plant areas were analyzed. The results show that: (1) The cover degree, stem—leaf and
root biomass of Rumex acetosa, Phragmites communis and Artemisia argyi are significantly higher than those of others (P<0.05). (2) The
weight percentage contents of the soil with the diameter of 0~0.2, 0.2~0.9 and 0.9~4.0mm were about 4.59%, 19.00% and 36.18%.
(3) The nitrogen and carbon contents of the soil where Phragmites communis grows are significantly higher than those of others (P<0.05).
(4) The nitrogen and carbon contents of the soil with the diameter of 0.9~4.0mm are significantly lower than those of others (P<0.05). It is
concluded that Rumex acetosa, Phragmites communis and Artemisia argyt should be further cultivated, and used for sewage treatment as
the main wetland plants; the soil with the diameter of 0.9~4.0mm will become the main part of the matrix for the sewage treatment;
Phragmites communis does not require very high contents of nitrogen and carbon, so it should be mixed with the related plant species in
order to achieve a better treatment results.
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Fig. 5 Nitrogen content of different kinds of plant’s
descending axis

Fig. 4 Nitrogen content of different kinds of plant’s

stem leaves
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Table 2 Analysis of nitrogen and carbon contents of different kinds of size grade of soil
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0.17 19.50 0.06 14.10 0.06 8.53
0.12 14.72 0.09 9.92 0.04 5.81
0.14 17.56 0.12 11.26 0.09 4.66
3 3 9
1 ) 9’ N N 9 o
(P<0.05) 2) :0~02.02~0.9  0.9~4.0mm

4.59% ,19.00%  36.18% ;0.9~4.0mm

2010,28(17) 81



] jcmik

82

eview

Secerece ‘ 7«5‘*’(395:
(P<0.05),
3) (P<0.05),
(References)
(1] . [J]. ,2002, 17(4):
51-59.

Xia Hnaping. Chinese Journal of Ecology, 2002, 21(4): 51-59.
[2] R R .
[J]- , 2003, 22(2): 49-55.
Liang Jidong, Zhou Qixing, Sun Tieheng. Chinese Journdl of Ecology,
2003, 22(2): 49-55.

[3] . [J]. , 1995, 16(3): 83-86.
Wu Xiaolei. Environment Science, 1995, 16(3): 83-86.
4] . LJ]- ,

1995, 3(6): 1-8.
Zheng Yajie. Development of Environment Science, 1995, 3(6): 1-8.

[5] Brix H. Treatment of wastewater in the rhizosphere of wetland plants—
The root zone method [J]. Water Science and Technology, 1987, 19(6):
107-118.

[6] Beven K, Germann P. Macropores and water flow in soils[J]. Water
Resources Research, 1982, 18(5): 1311-1325.

7] : :

(2): 179-184.
Cheng Shuiping, Wu Zhenbin, Kuang Qijun. Journdl of Lake Sciences,
2002, 14(2): 179-184.
8] , . [J]-
, 2005, 12(1): 38-40.
Shi Yan, Wan Xinnan. Research of Soil and Water Conservation, 2005,
12(1): 38-40.

[J]- , 2002, 14

(Articles)

[9] Kadlec H R, Knight R L. Treatment wetlands[M]. Boca Raton, FL: Lewis
Publishers, 1996.
[10] , , .o 11
[J]- , 1995, 11(1): 26-29.
Chen Yuhua , Wang Junsan, Liang Mingyi, et al. Rural Ecological
Environment, 1995, 11(1): 26-29.
(1] : il
, 1998, 11(3): 160-162.
Zhou Fengxia. Pollution Control Technology, 1998, 11(3): 160-162.

[12] Juwarkar A S, Oke B, Juwarkar A, et al. Domestic wastewater treatment
through constructed wetland in India[J]. Water Science and Technology,
1995, 32(3): 291-294.

[13] Vymazal J, Kadlec R H, Brix H. Constructed wetlands for wastewater
treatment in the Czech Republic —state of the art [J]. Water Science,
1995, 32(3): 357-364.

[14] R R , .

[J]- , 2007, 16(3): 860-865.
Liu Chunchang, An Shuqing, Xia
Environment, 2007, 16(3): 860-865.

[15] Helal H M, Sauerbeck D. Carbon turnover in the rhizosphere[J]. Journal
of Plant Nutrition and Soil Science, 1989, 152(2): 211-216.

[16] : il :
1995, 14(5): 43-50.

Duan Changqun. Chinese Journal of Ecology, 1995, 14(5): 43-50.
[17] : : : 1]
, 2003, 14(4): 623-626.
Cui Lihua, Zhu Xizhen, Luo Shiming. Journal of Applied Ecology, 2003,
14(4): 623-626.

s : ul :

2007, 4(1): 62-64.
Wang Jia, Shu Xinqian. Environment and Sustainable Development,
2007, 4(1): 62-64.
[19] : : : il
, 2005, 13(3): 10-13.
Zhou Yihong, Zhou Gongmin, Mei Yaqing. Environmental Engineering,
2005, 13(3): 10-13.

0. . M)
Wang Hongqi, Liu Xinhui,
Beijing: China Higher Education Press, 2007.

Hanping, et al. Ecology and

,2007.

Li Guoxue, et al. Soil environment[M].

(FEsiE 1;2)

b . }
7.L g CAA +
¢ " o NP
+ ey +
;L ukk ARSI R-FaCi\Vil - i
i “mEHARITERIXIEX !
t 4
1 2010 12 18—19 “ 1
i t
1 ’ ’ ’ 1
P * o i
: S ’ \ ’ S
+ . , Web , , T
1 , , , , . 1
?L .2010 10 18 i
;& .0731-84573389; .13874934509@139.com; R ;
+ -http://www.caa.org.cn/index.php?me_id=368&ac_id= 275 1

M e e e e e e e e st s s s s s e s

2010,28(17)




