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Relative Contribution rate on Soil Physico-chemical properties
Related to Fruit Quality of ‘Fuji’ apple

Seung-Heui Kim, In-Myung Choi, Jeom-Wha Han, Jung-Gun Cho, In-Chang Son,

Tae-Jun Liml*, and Hea-Keun Yun’

Fruit Research Division, National Institute of Horticultural & Herbal Science, RDA, Suwon 441-706, Korea
'Horticultural & Herbal Crop Environment Division, National Institute of Horticultural & Herbal Science,
RDA, Suwon 441-706, Korea
2Deparment of Horticultural Science, Yeungnam University, Gyeong san, 712-749, Korea

The management standard on soil conditions in ‘Fuji’ apple to produce high quality fruit were not yet made.
Therefore, this study was carried out to investigate the optimum soil environmental conditions of ten contents
on production of high quality fruit in ‘Fuji’ apple. The soil and fruit characteristics were analyzed at total
60 orchards in major apple producing areas such as Chungju, Moonkyeung, yeongju, andong, yeosan and
yeongcheon (10 orchards an area). The soil environmental factors affected fruit weight was highest relative
contribution in saturated hydraulic conductivity of 36.5% The bulk density and soil pH were low as relative
contribution. The fruit weight was influenced by soil physical properties more than soil chemical properties.
The soil environmental factors affected sugar content were hydraulic conductivity of 28.3% and organic
matter content of 18.2%. The cultivation layer depth and soil pH were low as relative contribution. The fruit
coloring was highest relative contribution in saturated hydraulic conductivity 55.9%. while soil pH, cation and
soil texture were low. Fruit coloring was high influenced over 70% by soil physical properties. Finally, relative
contribution on fruit quality related with sugar content, fruit weight, and coloring were high influenced by
saturated hydraulic conductivity of 21.% and organic matter content of 18.7% but bulk density and cultivation
layer depth were low relative contribution. The fruit growth and saturated hydraulic conductivity in ‘Fuji’
apple were very closely related. Therefore, orchard soil management to produce high quality fruit was very
importance drainage management and organic matter application. We concluded that scientific soil management
is possible by qualifiable of soil management factors.

Key words: Apple, coloring, Fruit weight, Soil factor, Sugar content
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Table 1. Grade classification of cation.
Ration (%)
< Ca Mg Grade

9~11 60~61 28~31 D

7~9 62~63 28~31 D

22~24 63~64 22~24 D

8~10 63~34 26~28 D

13~16 65~66 19~21 C

10~12 65~66 22~25 C

5~7 67~68 25~28 B

11~14 67~68 22~24 B

8~12 69~71 19~21 A

6~9 72~73 19~21 B

10~12 72~73 15~18 B

2~4 73~74 22~24 C

10~12 74~75 12~16 C

4~7 74~75 19~21 D

3~5 77~78 18~21 D

7~9 79~80 16~19 D

2~4 79~80 11~14 D
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Table 2. Contribution rate soil properties to fruit weight
of ‘Fuji’ apple.
Soil environmental factors Contribution
rate (%)
Saturated hydraulic conductivity 36.6
Soil Soil texture 9.7
physical ~ Cultivation depth 2.7
properties  Solid phase 10.6
Bulk density 0.2
Phosphate 8.4
Soil Soil pH 0.1
chemical ~ Organic matter 18.1
properties  Cation 5.0
CEC 8.6

Table 3. Contribution rate soil properties to
of ‘Fuji’ apple.

sugar content

Contribution
rate (%)
28.3

8.8
0.1
13.7

1.3
13.0
0.1
18.2
2.7
133

Soil environmental factors

Saturated hydraulic conductivity
Soil Soil texture
physical Cultivation depth
properties  Solid phase
Bulk density
Phosphate
Soil pH

Organic matter

Soil
chemical

properties  Cation

CEC
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Table 4. Contribution rate soil properties to Coloring of
‘Fuji’ apple.

Soil environmental factors Contribution
rate (%)

Saturated hydraulic conductivity 55.9

Soil Soil texture 0.4
physical  Cultivation depth 1.4
properties  Solid phase 10.6
Bulk density 0.3

Phosphate 8.2

Soil Soil pH 0.1
chemical ~ Organic matter 16.3
properties  Cation 0.1
CEC 6.7

Table 5. Contribution rate soil properties to fruit quality
of ‘Fuji’ apple.

Soil environmental factors Contribution
rate (%)

Saturated hydraulic conductivity 21.0

Soil Soil texture 9.1
physical  Cultivation depth 0.4
properties  Solid phase 12.0
Bulk density 1.3

Phosphate 16.9

Soil Soil pH 1.9
chemical  Organic matter 18.7
properties  Cation 5.6
CEC 13.1
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