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The Relationship Between the Plant Disposition and the Reduction of
Nitrogen and Phosphorus in the Riparian Ecological Construction of
Taohua River in Chongqing

GUO Weihua, XU Linghua, WANG Zhu

Faculty of Urban Construction and Environmental Engineering, Chongging University, Chongging 400045, China

Abstract In order to study the relationship between the plant disposition and the reduction of nitrogen and phosphorus in the riparian
ecological construction of Taohua river in Chongqing, the field test, pot experiment and phosphorus adsorption isotherm experiment were
carried out. The results show that the different plant dispositions have different effects on the reduction of nitrogen and phosphorus; the
combination of Iris japonisa, Reineckia carnea and Cinnamomum camphora enjoys higher efficiency for removing particle—bound nitrogen
and phosphorus; the higher the tree coverage, the lower the efficiency will be; the pot has no significant effect on the removal of NOy
(nitrate), but has effect on the removal of POJ" (phosphate), and the pot with plants can prevent the loss of NOs; the soil water content and
the PO~ removal efficiency are anti-related; the loam phosphorus adsorption capacity is higher than that of the sand, with that of the
Reineckia carnea being the highest, followed by that of Iris japonisa; the combination of Iris japonisa, Reineckia carnea, Gardenia Ellis var
Jortuniana and Cinnamomum camphora should be adopted in Taohua river, with the Iris japonisa being put above the Reineckia carnea,
and Gardenia Ellis var fortuniana, Cinnamomum camp hora being mixed planted with Reineckia carnea.
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Fig. 1 Rainwater collection points
’ o o Note: The upper, middle and lower indicate rainwater collection points
1
Table 1 Experimental plant features
[13-14]
Ophiopogon japonicus Ker-Gawl , , NN
Reineckia carnea Kunth , . . ,
Iris japonisa Thunb 5 )
Nephrolepis auriculata Triman N N , ,
Gardenia Ellis var fortuniana Lindl N , ,
Cinnamomum camp hora (L.) Presl. N N N NN
Cinnamomum japonicum Sieb N , NN
Jacaranda mimosifoia Don N . s
Ulmus parvifolia Jacq. N )
Salix babylonicaa Linn N N ,
1.2.2 1.000g
, 50mL s 0.0.2.5.5.0.10.0.15.0,
° 20.0mg/L ,  25C 24h,
15¢em,  18cm s s o SPSS17.0 s
N ) 2 o , 3d.6d.9d, Langmuir , ,
, 100mL NOs \PO;”
s NOy POy o o s 2 o
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Langmuir TN , TN
ClQ=1/kQ,+C/Q,, , 41.98% .25.16%, TN
,Q ,Qu ( 60% s+ 7 ,
25°C) ,C 64.79% , N
ke , , 80% .40% 5%
1161 41.98% ,60.57% .60.86%  64.79%
21.2 TP
2 TP  2), , 51.86%,
2.1 “ o+ . 75.83%,
211 TN ; 75.05% . 80% 40% 5%
TN . TP 2 o TP 51.86%.54.07% .62.55%  75.83%.
2
Table 2 Vegetation on the effect of nitrogen and phosphorus removal
1%
/m /(°)
1% TN TP
54.83 75.05
- 0 7.3 23
D 25.16 53.56
- + 5 8.0 20 60.86 62.55
+ +
- . 80 10.0 19 4198 51.86
@
+ + ,
- 5 5.6 19 64.79 75.83
® - 0 4.5 17 64.44 55.73
@ - + 40 10.5 11 60.57 54.07

Note: The tree coverage means the percentage of the projected area of tree crown in the total vegetation in the area.

22 3 NO;
2.2.1 NOs Table 3 The concentration of NO5 in pot experiment with
, different time intervals
’Nog ;- O ; ’ NO;  /(mg-L)
NOsy 1.56~4.13mg/L, NOs 3d 6d o
17.25~28.47mg/L., NOs 1.29~ 4126 2828 1.562
28.465 23.390 17.250
6.69mg/L., ’ ’ NO; 1* 3.356 2333 1.605
: : : NG; 2 3.050 2428 1330
, NOs ) 7 0 1# 3.240 2.533 1.288
NO; ° 2" 6.690 3.968 2.755
222 PO% 1* 5.181 3.303 1.837
2¢ 4.833 3.261 3.071
PO . ’ ’ 4, 4 1* 4.295 3272 2.153
’ POY- 56.79%~80.91% . 2* 6.247 3324 3.683
66.26%~86.16% , , POT , , PO o
od 90.70% . , 223 POY
85.59%. s PO Langmuir .
59.19%, , 5 o ,
2010,28(7)
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142.86~200pg/g,
3
: i 100p¢/s. ,
Table 4 The average removal rate of PO3 in pot experiment
with different time intervals '
, 200pg/g
PO;- 1% 166.67].Lg/go
3d 6d 9d
56.79 72.79 80.91 3
53.00 73.32 82.19 3.1
70.04 80.55 85.59 s TN .TP s
28.39 58.57 59.19 ,
75.71 82.62 90.70
5 Langmuir
Table 5 Langmuir adsorption isotherm
Langmuir R? 0./ (pgg™ k
— C/(Q=0.007C+0.063 0.993 142.86 2267.57
C/Q=0.010C+0.155 0.786 100.00 645.16
C/(Q=0.005C+0.013 0.966 200.00 15384.62
C/(0=0.007C+0.099 0.984 142.86 1443.00
C/(Q=0.006C+0.095 0.855 166.67 1754.39
« 4o ’ ’
“ 4+ " TP (54.07%) ) NN
(75.05%) ) ; o NN
, , “ + » TP , .
™ s s “4+ o+ o+ 7 s .
17
) ) , \ N
s 5 “ + ” s R
105m, 7~3mo 1) o
“o 7 (11°) (23°), 3.3
o , , NO;3
N ’ TP ’ NO;
, TP o ,
. Ot , , NOj
+ 7 . o
B o PO~ R R PO}(
3.2 Ca* Fe* Al*
, <40% , o , PO o ,
) ) PO47 o )
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