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The loss of nitrogen and phosphorus from dryland farmland under different rainfall intensities

WANG Yue, FANG Yun—qing, JI Jing, QIN Yi-feng, MA Rui—jun, LI Xu-dong"

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To investigate the loss pattern of N and P in dryland farmland runoff, artificial simulated rainfall runoff experiments were carried
out on a dryland farmland that grew spinach. The experiments was conducted under rainfall intensities of 10, 15 and 25 mm+h™" in order to
analyze N and P loss characteristics and runoff interception effective for dryland under different rainfall intensities. The results indicated
that the runoff yield of dryland farmland increased with the increasing rainfall intensity under the same rainfall. The runoff yields under the
10, 15, and 25 mm-h™ rainfall intensities were 197.07, 381.92 m*+hm™ and 649.45 m*-hm™, respectively, with the corresponding runoff co-
efficients of 0.20, 0.38 and 0.65. The concentrations of TN and NO3—N first increased and then decreased with the time of runoff produc-
tion, distinct peak values could be observed from the change of concentrations. The nitrogen loss was primarily in the form of NO;—N. The
loss of concentration of TN rose with increasing rainfall intensity, the losses were 0.67, 2.48 kg-hm™ and 9.74 kg-hm™ under 10, 15 and 25
mm - h™' rainfall intensities, respectively. However, the loss of concentration of TP decreased gradually with the increasing rainfall intensity.
Particulate phosphorus was the main form in the phosphorus loss. The TP loss were 0.061, 0.050 kg+hm™ and 0.030 kg+hm™ under 10, 15
and 25 mm - h™ rainfall intensities. TN discharge could be effectively reduced by controlling the field ditch water level. The reduction rates
under 10, 15 and 25 mm +h™" rainfall intensities were 100.00%, 63.56% and 33.98%, respectively. The results indicate that nitrogen inter-
ception is the key element of the dryland farmland runoff control. When the effectiveness of the interception is limited, the interception ef-
fect of non—point source pollution can be improved by choosing to intercept the period with high pollution load.
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Table 1 The physicochemical properties of the tested soil

i H Ttems $UH Value
pH 7.16
4% Total N/g-kg™! 1.320.1
Tl & Alkaline N/mg-kg™ 138.3%5.1
A Total P/mg-kg™! 816.7+8.4
AL Available P/mg-kg™ 24.0+0.8
A Total K/g-kg™ 1.6+0.1
F R Available K/mg-kg™! 149.3+8.0
HHLE TOC/g-kg™! 20.0+0.3
FH 7 2c it CEC/emol -kg™ 13.45+0.01
-SRIk ZH ki Sand 42.20
Soil particle composition/% Kk Silt 47.20
FkL Clay 10.60
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Figure 2 Curve of dry land runoff yield under different rainfall intensities
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Figure 3 Variation of total nitrogen concentration in runoff under different rainfall intensities
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Figure 4 Variation of nitrate nitrogen concentration in runoff under different rainfall intensities
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Variation of ammonium nitrogen concentration in runoff under different rainfall intensities
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Figure 6 Variation of total phosphorus concentration in runoff under different rainfall intensities
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Figure 7 Proportion of total nitrogen loss changes with runoff
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WELHE B & K 23 18] T TN I 26 5 R A I B, 2305k
L BIAT 35 3] 63.56% F133.98% ., TN ff) £ 25 2 X
(] B 445 3 et (A 38 I T 4% | 42538 Hb 491 Bt A0 0 o ) 1 T
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Table 2 Nitrogen and phosphorus losses under different rainfall Intensities

— e TNURRE NO;-N NHi-N TP i 5 bt PP

Rainfall intensin/ Runoffootomey TN1OS  WACRE REHG ki GG TPlos Rt AR
mm-h! ’ - hm amount/  ,oss amount/ Proportion of ~ Loss amount  Proportion of amount/ T ,oss amount/ Proportion of

kg+hm™ kg+hm™ TN/% /kg-hm™ TN/% kg+hm™ kg+hm™ TP/%

10 197.07 0.67 0.34 50.75 0.04 5.97 0.061 0.057 93.44

15 381.92 2.48 1.41 56.85 0.11 4.44 0.050 0.040 81.46

25 649.45 9.74 4.13 42.40 0.07 0.72 0.030 0.023 77.34
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