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Stabilization pond-plant bed composite system treatment of farmland irrigation and drainage water. LU Shao-yong,
ZHANG Pengyi, YU Gang, ZHU Wan-peng, XIANG Chang-sheng (Department of Environmental Science and
Engineering, Tsinghua University, Beijing 100084, China). China Environmental Science, 2004,24(5) 605~609
Abstract The stabilization pond-plant bed composite system was used for treatment of farmland irrigation and drainage
water, in the plant bed, Zizania caduciflora and Phragites austrails were planted. The average flow ratesin rainy and dry
seasons were 417.1 and 206.8m*d. The sum of the infiltration and the evapotranspiration loss in period without rain
occupied 42.1%~60.5% of the influent water. The chemica oxygen demand (COD), total nitrogen (TN), ammonia
nitrogen and total phosphorus (TP) average concentrations of the influent water in rainy and dry seasons were 97.9, 8.09,
3.38, 0.69mg/L and 112, 7.76, 3.78, 0.98mg/L, respectively. The average contaminant removal rate was more than 57%.
The growth rates of Zizania caduciflora and Phragites austrails were greatest in May. The nitrogen and phosphorus
amounts removed by plant harvesting occupied 14.6% and 27.1% of the influent water. The SS amount catched from April
2002 to July 2003 was 297.5m°.

Key words stabilization pond plant bed farmland irrigation and drainage water Zizania caduciflora; Phragites austrails
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2
Table2 Results of water quality measurement

(%) (%)

776 562 330 276 575

(mglL) 809 675 342 166 57.7

378 192 106 492 72.0

(mglL) 338 273 123 192 63.6

098 040 031 592 68.4

(mglL) 069 071 028  -29 50.4

cob 112 536 413 522 63.2

(mglL) 979 772 410 211 58.1
3

Table3 Calculation Results of Pollution Load

k9 (ko) (kg COD(kg)

2295 1119 200  3317.2

1956 669 140 18662

1149 369 107 14376

339 450 150 14510

1146 751 182  1879.6

%) 148 402 518 437

) 499 671 629 56.7

10170 4247 867  12292.0

8886 3501 933  10168.0

4507 1619  37.3 53977

1280 656  -66 21244

5659 2628 494 68945

%) 126 154  -76 173

%) 557 619 570 56.1
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Fig.2 Physical and chemical parameters variation
of the system
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Table4 Physical and chemical parameter
measurement results

() DOmgL) pH (nlem)
17.2 3.9 7.9 676
10.0 0.2 6.5 648
13.1 1.7 7.3 658
14.6 2.9 7.8 710
10.0 0.0 7.3 641
12.0 1.2 7.5 666
14.9 10.6 8.7 696
12.1 0.1 7.8 652
13.2 2.9 8.0 668
2 L ki 3 L
pH 0.25.D0 0.77mg/L,
, COD
21.1%~52.2%.DO ,
( ) (
)
4 , 12 ,
pH 2ns/cm
0.8. DO 1.2mg/L.
pH ;
.DO
DO ,
DO
2.3
5~ 7
5 ,2002 5
(8] :
8~30cm;
, , 2003 6
: 6
(9] ,
6
112 1



608 24
6 12
5 [5'11'13].pH 8.0
Table5 Comparison of plant growth rate [14] 4 8
( -) (@wd (@wd |[( - ) (@nd (cmd) '
2002-4  1.89 188 | 2002-11 004 002 , [15,16]
2002-5 355 307 | 2003-7 022 1.49
2002-6  0.95 109 | 2003-8  0.18 1.46
2002-7 038 071 | 2003-9 0.6 0.48
2002-8 053 068 | 2003-11 016 0.9 8 TN TP
2002-9  0.13 0.24 Table8 Major outgoing of TN and TP
6 ( )
Table6 Plant height, biomass and water content TN(%) 14.6 424 43.0
> TP(%) 271 37.0 35.9
(m) (kg/m) (%)
2.76 4.06 53.9
2.93 2.50 64.5 2.4
2002 4 ( )
7
. 0), 2003 7
Table7 Results of nutrients measurement
and calculation ’
) , 43.5,22.8
(CLE) (@)
5 + 12 * 12 + g * [U(hme)] 4.7cm. ,
1580 948 17.70 14.90 1.77 0,6,10,14,18,20m
1350 811 720 1050 072 435,35.9,18.5,11.5,8.5,4.0cm.
3.93 236 442 156 0.44
1.66 100 089 089 0.09
26.30 1580  29.50 - 2.95 ,
1820 1090  9.70 - 0.97
Tx 2002 , # 2003 -
60%2, 2002 12 30%"7,14 , ss
, 297.50m”’. 47.5m?’.
0.24,0.06m°/n.
2, 10.2t/a 3
0.6t/a, 7.
Vymaza @ 3.1 ,

30~150kgP/(hm? &)  200~2500kg

N/(hm? a). 7
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