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Abstract significant prevention effect on soil loss from rainfall runoff

in a sloped cropland.
BACKGROUND: An intensive farming system may be of CONCLUSION: The results suggest that the sediment trap
the most important source for agricultural non-point source could be a powerful and the best management practice to

(NPS) pollution, which is a major concern for agricultural reduce NPS pollution and soil loss in a sloped upland field.
water management in South Korea. Various management

practices have therefore been applied to reduce NPS loads Key words: NPS pollution, Rainfall runoff, Sediment trap,
from upland fields. This study presents performances of Soil loss

sediment trap for reducing NPS and soil loss from rainfall

runoff in cropland. M E
METHODS AND RESULTS: In 2018 and 2019, three
sediment traps (L1.5 m x W1.0 m x D0.5 m=0.75 m®) and

their controls were established in the end of sloped (ca. 3%) o]
upland field planted with maize crops. Over the seasons,
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Table 1. Physiochemical properties of soil used for the study
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Sediment trap and water
collecting container with
automated submersible
pump and digital water
meter in the sediment
trap plot1

Water collecting container
with automated submersible
pump and digital water meter
in the control plot 2

Fig. 1. Schematic diagram of experimental plots and
dimension, and field landscape showing the sediment
trap (ST) plot 1 and control (CT) plot 2.

pH Avail. P,Os NH;*-N NO; -N oM CEC Texture
(1:5) (mg/kg) (mg N/kg) (mg N/kg) (%) (cmolc/kg)
7.53 75.6 14.62 32.55 1.66 114 Silt loam
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Table 2. Rainfall characteristics during the experiments in 2018 and 2019

Rainfall characteristicst Years

2018 2019

Max. intensity (mm/h) 443 28.6
Rainfall days with >30 mm/h 3 0
>20 mm/h 3 2
>10 mm/h 6 7

Max. duration (h/d) 15.18 18.88
Days with duration >10 h/d 6 5
> 5 h/d 17 20

Daily max. rainfall (mm/d) 67.6 83.0
Days with rainfall >20 mm/d 7 11
Total rainfall days 24 39
Total rainfall (mm) 482.5 569.3

T Data derived from KMA (Gwangju), which located within about 500 m from study site.
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Table 3. Runoff amount of rainfall from the maize cropland in 2019 season

i Runoff
Rainfall event days Rainfall Treatment 3
mm/event height (mm) Volume (m?)
Control 5.81+2.0a 0.3440.11
May 18 40.1 Sediment trap 0.0+0.0b 0.00+0.00
Control 4.7+0.6a 0.27+0.03
June 29 83.0 Sediment trap 0.0+0.0b 0.0+0.0
Control 0.940.1a 0.05+0.01
July 18 26.0 Sediment trap 0.0£0.0b 0.00+0.00
Control 66.6+9.9a 4.04+0.46
July 26-28 87.5 Sediment trap 30.1+18.1b 1.73+1.04
Control 0.2+0.1a 0.01+0.01
August 22 24.2 .
Sediment trap 0.0+0.0a 0.00+0.00

T Data presented meantone standard error of 3 replicates. Different letters indicate significant difference (p<0.05)

between treatment.
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Table 4. Effect of sediment trap on water pollutants runoff from corn field in 2018 and 2019

Year Event day Rainfall Treatment SS T-N T-P TOC
mm/event e mg/L---------
2018 June 11 18.4 Control 14.57+3.5a 8.3+1.3a 1.740.9a 2.7+0.5a
Sediment trap 0.0£0.0b 0.0£0.0a 0.0£0.0a 0.0£0.0b
June 19 15.6 Control 13.048.0a 1.140.3a 1.840.8a 2.5+0.5a
Sediment trap 0.0£0.0a 0.940.9a 0.1#0.1a 0.0£0.0b
June 27 66.4 Control 26.5t5.1a 1.740.3a 1.440.5a 1.3£0.3a
Sediment trap 3.8+1.9b 1.1£0.2b 1.740.8a 1.0+0.2a
June 28 77.6 Control 5.7+2.0a 0.7+0.4a 0.6+0.3a 1.2+0.1a
Sediment trap 1.7£0.3a 0.8+0.3a 1.1+0.4a 0.4£0.3a
June 29-30 23.8 Control 25.3+7.8a 1.1+0.2a 1.0+0.5a 1.5+0.3a
Sediment trap 49+2.4a 1.1£0.1a 1.1+0.4a 1.3+0.2a
2019 May 18 40.1 Control 1.3+0.1a 0.5£0.2a 0.440.1a 0.5+0.0a
Sediment trap 0.0£0.0b 0.0£0.0a 0.0£0.0a 0.0£0.0b
June 29 83.0 Control 0.5+0.0a 1.6+0.2a 0.4+0.2a 0.9+0.3a
Sediment trap 0.0£0.0b 0.0£0.0b 0.0£0.0a 0.0£0.0a
July 26-28 87.5 Control 0.5+0.1a 1.0+0.6a 1.0+0.5a 2.1+0.1a
Sediment trap 0.240.2a 0.6£0.6a 0.740.7a 0.5+0.5b

t Data presented meantone standard error of 3 replicates. Different letters indicate significant difference (p<0.05)

between treatment.
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Table 5. Effect of tillage on soil removal from cropland by rainfall runoff in 2018 and 2019.

Soil removal by rainfall runoff

Year Tillage (kg/m?)
2018 Shallow tillage (<12 cm) 1.3451+0.163a
2019 Deep tillage (>25 cm) 0.025+0.004b

T Data presented meantone standard error of 3 replicates. Different letters indicate significant difference (p<0.05)

between treatment.
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