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Effect of Red Pepper Canopy Coverages on Soil Loss and Runoff from
Sloped Land with Different Transplanting Dates
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As sloped farmland is subject to runoff and soil erosion and consequently require appropriate vegetative
coverage to conserve soil and water, a field study was caried out to evaluate the impact of crop canopy
coverage on soil loss and runoff from the experimental plot with three different textural types (clay loam,
loam, and sandy loam). The runoff and soil loss were examined at lysimeters with 15% slope, 5 m in length,
and 2 m in width for five months from May to September 2009 in Suwon (37°16'42.67"'N, 126° 59'0.11" E).
Red pepper (Capsicum annum L. cv. Daechon) seedlings were transplanted on three different dates, May 4
(RP1), 15 (RP2), and 25 (RP3) to check vegetation coverage. During the experimental period, the vegetation
coverage and plant height were measured at 7 day-intervals and then the 'canopy cover subfactor' (an inverse
of vegetation cover) was subsequently calculated. After each rainfall ceased, the amounts of soil loss and
runoff were measured from each plot. Under rainfall events >100 mm, both soil loss and runoff ratio increased
with increasing canopy cover subfactor (R2=0.35, p<0.01, R’=0.09, p<0.1), indicating that as vegetation cover
increases, the amount of soil loss and runoff reduces. However, the soil loss and runoff were depending on the
soil texture and rainfall intensity (i. e., El3p). The red pepper canopy cover subfactor was more highly
correlated with soil loss in clay loam (R2=0.83, p<0.001) than in sandy loam (R2=0.48, p<0.05) and loam
(R2=0.43, p<0.1) plots. However, the runoff ratio was effectively mitigated by the canopy coverage under the
rainfall only with El5y<1000 MJ mm ha” hr' (R2=0.34, p<0.05). Therefore, this result suggested that soil loss
from the red pepper field could be reduced by adjusting seedling transplanting dates, but it was also affected
by the various soil textures and El;.
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Fig. 1. The sketch of three experimental plots. Each plot was tilted as slopeness of 15% and subdivided into four
sectors to differentiate transplanting dates. (RP1, field plot red pepper transplanted on May 4; RP2, red pepper
transplanted on May 15; RP3, red pepper transplanted on May 25).
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Table 1. Physical characteristics of topsoils collected from
the experimental plots (0-15 cm) prior to transplanting
red pepper seedlings.

Plot Sand Silt Clay
%

Clay loam 30.0 43.0 27.0

Loam 47.7 31.1 21.1

Sandy loam 59.9 25.8 14.2

Table 2. Saturated hydraulic conductivity of the experi-
mental plots.

Clay loam Loam  Sandy loam

Saturated hydraulic
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Fig. 2. Photographic measurement of canopy cover of
red pepper. -Yellow quadrat in figure 2, unit area.
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Table 3. Monthly rainfall amount and El.
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FGALS YA A FEO|A 205.8 Mg ha ' yr ),
AFEo|A 143.8 Mg ha ' yr ', AMFEO|A 1034
Mg ha ' yr ', 1FA4] He|FojAs FE 60.1-91.2
Mg ha ' yr ', 2]9%FE 47.5-103.7 Mg ha ' yr ', A
= 24,9-58.4 Mg ha ' yr ' 7} HAISIET UX
Fop nEAYA AR wE FEolA dAR /1Y wol
WAL, AYFE, ASE o2 WSkt g
Morgan et al. (1988)2 &% AE7IS°] A4S 712
HA5zo] EFUAFLS 10 Mg ha ' yr ' Bh1 shgle
™, Park and Son (1998)2 H|F e 2 SHA| EA}
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May June Jul. Aug. Sept. total
Rainfall amount (mm) 96.5 107.0 760.9 194.0 39.5 1,197.9
Elyy (MJ mm ha” hr') 69.6 287.0 6432.7 686.6 106.9 7,582.9
Table 4. Changes in canopy cover subfactor of red pepper.
Soil texture Clay loam Loam Sandy loam
date RP1 RP2 RP3 RP1 RP2 RP3 RP1 RP2 RP3
7.7 0.602 0.745 0.878 0.599 0.756 0.935 0.590 0.714 0.862
7.13 0.631 0.699 0.829 0.582 0.711 0.873 0.597 0.672 0.831
7.20 0.547 0.632 0.775 0.540 0.709 0.884 0.543 0.630 0.797
7.27 0.558 0.601 0.709 0.550 0.684 0.881 0.565 0.648 0.784

Table 5. Total soil loss and soil loss ratio in plots with different transplanting dates.

Treatment Clay loam Loam Sandy loam
Mg ha yr!

Bare soil 143.8 (100) 205.8 (100) 103.4 (100)
RP1 47.5 (33) 60.1 (29) 249 (24)
RP2 63.4 (44) 97.4 (47) 32.7 (32)
RP3 103.7 (72) 91.2 (44) 58.4 (57)

-( ) indicate soil loss ratio.

-Soil loss ratio (%)=(soil loss from RP1 plot/soil loss from bare soil plot)x100.
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Table 6. Particle size distribution of eroded soils. (unit : %)
Silt Clay
Plot
(mm) 2-1 1-0.5 0.5-0.25 0.25-0.1 0.1-0.05 0.05-0.002 <0.002
Average 3.1 7.8 53 5.1 51.9 19.5
Clay loam
Range (0.6-5.4) (1.5-12.7) (0.7-13.2) (0.1-13.6) (0.8-10.3)  (39.7-64.2)  (13.1-32.1)
L Average 9.7 134 6.0 7.9 37.9 17.2
oam
Range (4.2-15.0) (6.7-21.0) (3.1-12.8) (0.5-14.0) (3.9-13.4)  (24.3-53.9) (11.4-264)
Average 12.5 17.3 7.5 7.2 33.9 11.7
Sandy loam
Range (4.1-19.2) (6.9-27.0) (3.1-16.0) (0.6-21.5) (2.6-18.1)  (17.1-58.5)  (6.2-21.9)
Table 7. Total runoff and runoff ratio measured from plots with different transplanting dates.
Treatment Clay loam Loam Sandy loam
10°L ha’ yr'!
Bare soil 6,793 (100) 8,142 (100) 5,287 (100)
RP1 5,585 (82) 6,007 (74) 3,329 (63)
RP2 5,595 (82) 6,105 (75) 4,460 (84)
RP3 7,147 (105) 6,556 (81) 5,332 (101)

- () indicate runoff ratio.

- Runoff ratio (%) = runoff from RPI plot/runoff from bare soil plot x 100
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Table 8. The relationship between 100%canopy cover subfactor (% X) and soil loss ratio (%, Y1), runoff ratio (% Y2)

under rainfall over 100 mm.

Class Regression equation R’
Total Y=1.1X-27.9 035"
Clay loam Y=2.6X-111.7 0.83™
Plot Loam Y=0.6X+0.6 043"
Soil loss ratio x
Sandy loam Y=2.3X-99.1 0.48
, I Y=1.0X-27.7 047"
Rainfall type .
I Y=1.3X-35.0 0.31
Total Y=0.6X+47.6 0.09"
Clay loam Y=0.8X+42.5 0.21 (ns)
) Plot Loam Y=0.3X+55.7 0.05 (ns)
Runoff ratio
Sandy loam Y=1.1X+13.2 0.20 (ns)
I Y=1.4X-13.7 034"
Rainfall type
I Y=-0.1X+102.0 0.01 (ns)

F N T

-, Significant at the 0.10, 0.05, 0.01 and 0.001 probability level, respectively. ns means ‘no significance’.
- Rainfall type I, rainfall with El3<1,000 MJ mm ha" hr'; Rainfall type I, rainfall with El;>1,000 MJ mm ha hr'.
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Fig. 3. Relationship between 100xcanopy cover subfactor
(%) and soil loss ratio (%) according to soil texture
under rainfall over 100 mm.
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Fig. 4. Relationship between 100xcanopy cover subfactor
(%) and runoff ratio (%) according to El; under rainfall
over 100 mm. (upper) Rainfall type I, rainfall with
El<1,000 MJ mm ha' hr'; (lower) Rainfall typel,
rainfall with El>1,000 MJ mm ha" hr'.

- * Significant at the 0.05 probability level.
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