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Evaluation of Surface Covering Methods for Reducing Soil Loss of
Highland Slope in Radish Cultivation

Jeong-Tae Lee*, Gye-Jun Lee, Jong-Soo Ryu, Suk-Hoo Park', Kyung-Hwa Han', and Yong-Seon Zhang1

Highland Agriculture Research Center, National Institute of Crop Science, RDA, Pyeongchang, 232-955, Korea
'National Academy of Agriculture Science, RDA, Suwon, 441-707, Korea

There is relatively high vulnerability of soil erosion in slope highland agriculture due to a reclamation of
mountain as well as low surface covering in ealy summer season with high rainfall intensity time. The aim of
this study was to evaluate various surface covering methods for reducing soil loss in highland radish
cultivation in highland. The experiment was conducted in 17% sloped lysimeter (2.5 m x 13.4 m) with 8
treatments including covering with cut rye, sod culture of rye, Ligularia fischeri var. spiciformis Nakai,
Arachniodes aristata Tindale, Aster koraiensis Nakai, Festuca myuros L. and mulching with black polyethylene
film, and runoff water, eroded soil and radish growth were investigated. Surface covering with sod culture and
plant residue, especially cut rye treatment, had lower runoff water than non-covering, whereas black polyethylene
film mulching had the reverse. The amount of eroded soil was also lowest in cut rye treatment, (0.3 Mg ha”, and
increased in the order of rye sod culture, Ligularia fischeri var. spiciformis Nakai, Aster koraiensis Nakai,
Festuca myuros L., Arachniodes aristata Tindale, black polyethylene film, and non-covering, 68.2 Mg ha.
The results showed that surface covering with sod culture or plant residue could be effective for reducing
runoff water and soil erosion in the radish field, significantly in cut rye treatment. On the other hand, in sod
culture of rye, Aster koraiensis Nakai and Ligularia fischeri var. spiciformis Nakai, radish yields were lower
than in the non-covering. Unlike this, covering with cut rye, sod culture of Festuca myuros L. had similar
radish yield to the non-covering radish yield. In conclusion, covering with cut rye and sod culture of Festuca
myuros L. were beneficial for reduction of soil loss without decreasing in radish yield in highland sloped fields.
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Table 1. The physico-chemical properties of soil in experimental field.

Soil Soil particle distribution . Exch. Cation
. - Texture pH OM Avail. P>Os
properties Sand Silt Clay Ca Mg
% (1:5) g kg'1 mg kg‘l ---------- cmol, kg‘l ----------
Value 51.0 26.7 22.3 Loam 6.8 33 317 1.1 9.4 0.9

Fig. 1. Preparation of experimental field before radish seeding.

Ploughing and fragmentation(left), rye cutting(middle) and strip till only in seeding part(right).
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Table 2. Soil covering methods and tillage types in experimental field.

669

Treatments

Treatment details

crop residue cover

tillage types

sod culture

Control
T1
T2

T3

T4

T5
T6
T7

No
Rye residue
Rye residue

Ligularia fischeri var. spiciformis
Nakai

Arachniodes aristata (G.Forst.)
Tindale

Aster koraiensis Nakai
Festuca myuros L.

Black polyethylene

Moldboard Ploughing+fragmentation

Strip
Strip

Strip

Strip

Strip
Strip

tillage only in seeding part
tillage only in seeding part

tillage only in seeding part

tillage only in seeding part

tillage only in seeding part
tillage only in seeding part

No

No

Rye

Ligularia fischeri var. spiciformis
Nakai

Arachniodes aristata (G.Forst.)
Tindale

Aster koraiensis Nakai

Festuca myuros L.

Moldboard Ploughing+fragmentation No
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Fig 2. Rainfall erosion index EI30 and rainfall during radish growing period.

Table 3. Covering percentage according to different covering methods

Investigation time (month/day)

Treatments
11/10 4/25 5/25 6/25 7/25 8/25 9/25 10/25
Control 15 0 85 0 9 76 100 17
Tl 90 75 100 67 77 100 100 95
T2 98 80 100 72 85 95 100 97
T3 78 0 100 62 71 91 100 54
T4 17 0 100 60 67 97 100 35
T5 85 0 100 66 74 100 100 92
T6 95 0 100 63 69 78 100 12
T7 7 0 86 65 65 75 100 8
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Soil loss and runoff water during radish growing period.
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Fig. 5. The effects of covering on loss and runoff water investigated on July 20 including three rainfall events, July 14,

July 17, and July 18.

Table 4. Runoff and soil loss according to different covering
methods.

Treatments Runoff Soil loss
m’ ha' Mg ha’
Control 2,994 68.2

T1 773 0.3

T2 1,215 0.4

T3 1,472 3.0

T4 1,711 16.1

T5 1,678 3.5

T6 2,325 4.0

T7 4,585 54.8
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Fig. 6. Experimental plot at radish harvest time.

Table 5. Root length and radish yield at harvest time
according to different covering methods.

Treatments Root length Yield
cm Mg ha’

Control 25.7 92.5
T1 26.1 92.9

T2 21.0 40.1

T3 253 78.5
T4 27.1 102.6

T5 19.3 46.1
T6 27.9 109.8
T7 29.9 121.9
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