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ABSTRACT Storage root yield of sweetpotato was decreasing
owing to continuous sweetpotato cropping, debasement of
soil physical properties, increasing incidence of pest and
disease. This study was conducted to evaluate the changes
in physicochemical properties of the soil owing to subsoiling
(subsoiling to 50 cm depth), and the effect on growth and
yield of sweetpotato. The subsoiling treatments included
subsoiling treated every year for two years, subsoiling in the
first year, and no subsoiling control. The soil physical properties
measured were bulk density, hardness, porosity, three phase.
Bulk density, porosity, soild (%) of three phase were improved
by subsoiling in topsoil and subsoil. Main vine length and
vine yield in subsoiling soil were higher than those in no
subsoiling soil, but those were not significantly different. Yield
of marketable storage root in subsoiling soils treated every
year for two years and treated in the first year was more
increased 17% and 20% than no subsoiling soil, respectively.
The number of marketable storage root per plant was also
higher in subsoiling soils than no subsoiling soil, but it was
not significantly different. Soluble solid contents and total
free sugar contents of storage root of sweetpotato were not
significantly different among the treatments. These results
show that improving soil physical properties by subsoiling
could promote high yield of marketable storage root in
continuous sweetpotato cropping field.

Keywords : sweetpotato, continuous cropping, subsoiling, soil
physicochemical properties, yield
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Table 1. Temperature, effective accumulated temperature, duration of sunshine, and precipitation of experimental area during

the cultivation period in 2013.

Temperature (C)
Mean Max. Min.

Effective accumulated
temperature (C) (Hr.)

Duration of sunshine Precipitation

(mm)

24.1 28.9 20.1 2,028

978 667
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Table 2. The physical properties of soil by tillage methods in 2013.

Tillage Soil Bulk Density ~ Hardness Porosity Three phase (%)
Ist year 2nd year layers (g em™) (mm) (%) Solid Liquid Gaseous
i Top* 1.23 32 53.6 46.4 7.0 46.6
RT RT
Sub” 1.49 24.8 43.8 56.3 7.9 35.8
s Top 1.19 3.9 54.9 45.1 8.6 46.3
SS+RT RT
Sub 1.52 27.8 42.7 57.2 8.5 343
Top 1.24 1.9 533 46.6 8.0 454
SS+RT SS+RT
Sub 1.39 253 47.4 52.6 8.2 39.2
'RT : Rotavating, 'SS : Subsoiling, *Topsoil (0~15cm), *Subsoil (15~30cm).
Table 3. The physicochemical properties of soil by tillage methods in 2013.
Tillage pH EC oM Av. P,0s Total N CEC Ex. Cation (cmol” kg")
¢ (15 @ m) (gkg) (mgkg) (gkg)  (mol'kg) K Ca Mg
RT 6.8 2.9 114 294 0.57 8.13 0.54 5.2 2.2
*33(30cm) + RT 6.6 2.8 11.0 284 0.50 7.71 0.51 47 2.3
SS(50cm) + RT 7.0 2.1 6.7 206 0.32 8.56 0.62 54 2.3

RT : Rotavating, fsS Subsoiling.
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Table 4. Vine growth and yield of ‘Singeonmi’ variety by tillage methods in 2013.

Tillage Main vine No. of Vine yield

Ist year 2nd year Length (cm) No. of node Branch vine (kg 10a™)
RT RT 156.9+£27.5a 56.2+10.8a 6.343.5a 4,750a
*SSHRT RT 165.8425.4a 54.6+10.0a 5.842.0a 5,056a
SS+RT SS+RT 173.8422.0a 55.8+11.0a 6.74+3.8a 5,278a

'RT : Rotavating, 'sS - Subsoiling, "Means with the same letter are not significantly different at 0.05 probability level according

to Duncan’s Multiple Range Test.
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Table 5. Characteristics of storage root of ‘Singeonmi’ variety by tillage methods in 2013.

. No. of Ave. weight Yield of Yield of Storage roots
Tillage I Length .
marketable  of marketable marketable (kg 10a7) Iwidth Starch yield
| ond storage root  storage root storage root Over 250~ 150~ 80~ ratio (kg 10a'1)
-1 -1
st year  2nd year (plant") () (kg 10a)  250¢ 150g 80g  30g
RT RT 2.5a 225a 3,753b" 2,389b 653a 544a 167b 2.17a 1,064b
'SS+RT RT 3.3a 214a 4,694a 2,936a 883a 594a 28la 2.31a 1,338a
SS+RT SS+RT 3.3a 206a 4,508a 2,66lab 989a 550a  308a 2.21a 1,283a

RT : Rotavating, *ss Subsoiling, “Means with the same letter are not significantly different at 0.05 probability level according
to Duncan’s Multiple Range Test.

Table 6. Soluble solid and free sugar contents of storage root of ‘Singeonmi’ variety by tillage methods in 2013.

Tillage Soluble solid content Total free sugar content
. o0 3 Fructose Glucose Sucrose Maltose
Ist year 2nd year (Brix®%) (g 100g™ dw)
RT RT 30.5a" 3.02a 0.28 - 2.74 -
*SS+RT RT 28.0a 3.03a 0.20 0.11 2.72 -
SS+RT SS+RT 30.5a 2.67a 0.19 - 2.48 -

RT : Rotavating, *ss Subsoiling, “Means with the same letter are not significantly different at 0.05 probability level according
to Duncan’s Multiple Range Test.

Table 7. Chroma value of ‘Singeonmi’ variety by tillage methods in 2013.

Tillage Chroma value”
Parts of storage root
Ist year 2nd year L a b
Skin 46.1 15.6 11.7
TRT RT
Flesh 86.4 1.1 35.0
Skin 45.5 13.7 10.8
SS+RT RT
Flesh 86.7 0.1 335
Skin 45.1 14.2 12.2
SS+RT SS+RT
Flesh 86.7 1.1 357

RT : Rotavating, 'S - Subsoiling, “Chroma value: Chroma meter CM-3500d (Minolta camera co., Ltd); L, Lightness: black=0,
white=100; a, redness to greeness: green=-80, red=+80; b, yellowness to blueness: blue=-80, yellow=+80.
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