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Drainage and nitrogen loss in dry soils with controlled drainage
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Abstract In order to analyze the effects of the controlled water levels of different subsurface drain pipes on the drainage

nitrogen loss and the total amount of nitrogen loss in dry soils comparison experiments were carried out in five cotton
fields with controlled water levels of Oecm 30em 50em 80em  and 100 em underground  respectively. The drainage
discharge and nitrogen content during four large-scale drainage processes within a two-year cotton growth period were
examined. The results show that under the condition of subsurface drain pipe drainage the pipe drainage discharge was
larger than the surface outflow and it decreased with the rise of the controlled water level the total drainage discharge
had an increasing trend with the decrease of the controlled water level the concentrations of nitrate and total nitrogen in
the discharge flow changed significantly they were low at the early drainage stage then gradually increased up to their
peak values and finally decreased the discharge of ammonia nitrogen in the subsurface drain pipe had a linear
relationship with the drainage discharge and the nitrogen loss decreased with the increase of the controlled water level.
Therefore an appropriate rise in the controlled water level can reduce both the drainage discharge and nitrogen loss in dry

lands.
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Table 1 Drainage discharge from plots per unit area
Je / m* hm~?2
o D723 D815 D830 D910
26.35 35.56 107.25 0
A 30
63.46 72.18 119.60 0
43.31 57.37 125.84 2.69
b 50
87.73 91.93 101.39 2.99
46.06 72.38 105.91 0
C 80
103.19 213.59 210.53 25.21
34.03 70.74 70.36 0
D 100
353.11 552.24 585.83 95.84
128.25 167.37 388.00 0
E 0
0 0 0 0
D830 A D910 A 2
Table 2 Relative reduction rates of drainage
discharge in controlled drainage plots compared
with free drainage plots
/%
A B C E
D723 76.8 66.2 61.5 66.9
D815 82.7 76.0 54.1 73.1
3~7d D830 65.4 65.4 51.8 40.9
D910 100.0 9.1 73.7 100.0
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Fig. 4 Surface drainage water quality of D723 D815 and D830
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Table 3 Nitrogen loss and drainage discharge from subsurface drain pipe
/g hm~?2 /g hm~?2 /g hm~?2 /m?
A B C D A B C D A B C D A B C D
D723 218 24 56 349 9 26 31 79 811 160 271 1256 90 131 149 387
D815 143 30 91 186 16 36 53 159 308 199 411 688 108 149 286 623
D830 477 274 515 243 42 44 70 142 589 337 593 309 120 101 211 586
D910 0 3 19 86 0 2 10 28 0 23 89 223 0 3 25 96
4 D 100 cm

Table 4 Relative reduction rates of drainage discharge and nitrogen loss in controlled drainage plots compared with plot D

/%

/% /% /%
A B C A B C A B C A B C
D723 37.48 93.00 83.84 88.1 66.75 60.66 35.39 87.24 78.42 76.80 66.15 61.45
D815 23.54 83.95 50.74 89.9 77.16 66.60 55.19 71.00 40.22 82.71 76.03 54.10
D910 96.28 78.05 92.66 63.27 89.89 60.01 96.89 73.70
5
Table 5 Surface drainage discharge and nitrogen loss
/ g hm™? / g hm™?
A B C D E A B C D E
D723 83.66 14.80 33.38 86.10 113.94
D815 13.00 17.24 19.60 13.00 41.88
D830 148.45 137.91 156.68 29.48 97.72 40.39 73.45 123.58 6.71 111.13
/g hm ™2 /m?
A B C D E A B C D E
D723 303.17 233.74 311.84 288.45 788.55 26.35 43.31 46.06 34.03 128.25
D815 98.87 32.87 108.99 149.33 163.16 35.56 57.37 72.38 70.74 167.37
D830 220.37 224.28 234.63 44.64 325.67 107.25 125.84 105.91 70.36 388.00
a.
b.
C.
d.
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