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A Study on Soil Suitability Criteria for Adzuki Bean
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Soil properties and yields of red been were investigated to establish soil suitability of Korean adzuki bean at
166 farms in Korea. The soil morphological and physical properties were investigated by 1:5,000 scale
average yield of 2~3 years. The impact factors to the adzuki bean yields and soil properties were selected based
on standard error of each factor. The yields of adzuki bean showed the greatest values when the morphology
was alluvial plains, the drainage was well or moderately well, the slope was 2~7%, the texture was fine loamy,
the gravel content was less than 15% and the available soil depth was more than 100 cm. Contribution factors
of soil properties to the yields were 0.18 of morphology, 0.18 of drainage level, 0.23 of slope, 0.20 of texture,
0.11 of gravel content and 0.10 of available soil depth, respectively. Soil suitability levels were set as the best
suitable land if score was greater than 90, suitable land if score ranged from 89 to 85, the possible land if the
score ranged from 79 to 84 and low productive land if score was less than 78. According to the criteria 37.5%
of the production area was the best suitable land, 29.4% was suitable land, 22.3% was possible land and 10.8%
was low productive land. The best and suitable lands were total of 66.9% in Gyeongju, Gyeosangbuk-do.
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The guidelines for Korean adzuki bean production.

Division Soil morphological and physical properties
Morphology Valley-Plain / Al.luvial-fan Alluvial Mt. foot Mountain .Fluvio marine
Hill, Dilluvium Lava plateau Cinder cone Karst
Score 18 16 13 11
Drainage Excessively Well Well Moderately Imperfectly Poorly
Score 16 18 17 13 10
Soil Texture(family) Sandy(Skeletal) Coarse Loamy Coarse Silty Fine Silty Fine Loamy Clayey
Score 14 20 18 16 17 12
Av. soil depth(cm) < 20 20-50 50-100 > 100
Score 4 6 8 10
Slope(%o) 0-2 2-7 7-15 > 15
Score 19 23 21 17
Gravel contents(%) <15 15-35 > 35 -
Score 11 9 6 -
Best suit. land Suitable land Possible land Low productive land
% Range
= 90 85~89 79~84 = 78

% The lowest growing temperature of January (greater than -20°C)
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Table 1. Yields according to soil morphology.
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Soil Ave. Yield No. of Investigation Max. of yields  Min. of yields Standard Standard
morphology (kg 10a™) points (kg 10a™) (kg 10a™) Deviation Error
Fluvio marine 93.0 3 95.0 90.0 2.16 1.25
Alluvial plain 106.9 13 125.0 94.0 9.47 2.63
Dilluvium 113.2 18 120.0 103.0 4.18 0.99
Valley, Alluvial-fan 113.0 56 132.0 96.0 9.80 1.51
Mt. foot 107.2 41 119.0 95.0 5.60 0.88
Hill 114.1 30 123.0 100.0 5.45 0.99
Mountain 101.2 5 108.0 95.0 431 1.93
Table 2. Yields according to soil drainage classes.
Soil drainage classes Ave. Yiild No. of In.Vestigation Max. of }iilelds Min. of y_ilelds Stat?da.rd Standard
(kg 10a™) points (kg 10a™) (kg 10a™) Deviation Error
Ex. well 99.7 7 108.0 94.0 4.46 1.69
Well 112.1 104 132.0 95.0 7.56 0.74
Moderately 109.8 48 125.0 96.0 7.33 1.06
Imperfectly 108.3 4 113.0 99.0 5.45 2.72
Poorly 93.0 95.0 90.0 2.16 1.25
Table 3. Yields according to soil texture.
Soil texture Ave. Yiild No. of In.vestigation Max. of }iilelds Min. of y_ilelds Star'lda'rd Standard
(kg 10a™) points (kg 10a™) (kg 10a™) Deviation Error
Sandy 97.0 5 98.0 94.0 1.55 0.69
Coarse Loamy 113.1 81 132.0 95.0 7.70 1.06
Fine Silty 106.3 7 119.0 90.0 11.83 447
Fine Loamy 114.7 34 129.0 100.0 6.89 1.14
Clayey 113.6 39 123.0 103.0 4.19 0.67
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Table 4. Yields according to available soil depth.
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Available Ave. Yield No. of Investigation Max. of yields  Min. of yields Standard Standard
soil depth(cm) (kg 10a']) points (kg 10a'l) (kg 102" Deviation Error
<20 95.5 8 98.0 90.0 2.65 0.94
20-50 103 32 113.0 95.0 4.43 0.78
50-100 110.6 72 123.0 95.0 5.97 0.70
>100 117.1 54 132.0 106.0 5.60 0.76
Table 5. Yields according to soil slope.
Soil slope Ave. Yi_e]ld No. of In.vestigation Max. of y_ilelds Min. of y_ilelds Star'lda'rd Standard
(kg 10a™) points (kg 10a™) (kg 10a™) Deviation Error
A(0-2%) 102.2 11 125.0 90.0 11.15 3.36
B(2-7%) 111.8 86 130.0 96.0 7.38 0.80
C(7-15%) 110.9 60 132.0 95.0 7.18 0.93
D(15-30%) 105.2 9 119.0 95.0 7.67 2.56
Table 6. Yields according to gravel contents.
Gravel Ave. Yield No. of Investigation Max. of yields  Min. of yields Standard Standard
contents (%) (kg 10a']) points (kg 10a™) (kg 10a']) Deviation Error
<15 1143 72 132.0 90.0 7.33 0.86
15-35 103.0 44 116.0 94.0 5.10 0.77
>35 111.7 50 130.0 95.0 6.69 0.95
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Table 7. Contribution rates of soil properties for Korean adzuki bean.

Division Mean of standard error Points by soil properties Compensate of points
Morphology 1.45 17.8 18
Drainage 1.49 18.3 18
Soil texture 1.64 20.1 20
Av. Soil depth (cm) 0.80 9.80 10
Slope (%) 1.91 234 23
Gravel contents (%) 0.86 10.6 11
Total 8.15 100.0 100

Table 8. The guidelines for Korean adzuki bean production.

Division Soil morphological and physical properties
Morphology Valley-Plain / Al'luvial-fan Alluvial Mt. foot Mountain .Fluvio marine
Hill, Dilluvium Lava plateau Cinder cone Karst
Score 18 16 13 11
Drainage Excessively Well Well Moderately Imperfectly Poorly
Score 16 17 13 10
Soil Texture(family) Sandy(Skeletal) Coarse Loamy Coarse Silty Fine Silty Fine Loamy Clayey
Score 14 20 18 16 17 12
Av. soil depth(cm) <20 20~50 50~100 > 100
Score 4 6 8 10
Slope(%) 0~2 2~7 7~15 > 15
Score 19 23 21 17
Gravel contents(%) <15 15~35 > 35 -
Score 11 9 6 -

Best suit. land

%% Range > 90

Suitable land
85~89

Possible land

79~84

Low productive land
<78

%% The lowest growing temperature of January (greater than -20°C)
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Table 9. The area of county by soil suitability classes of
Korean adzuki bean.

Best suitable Suitable Possible Low productive

County land land land land
-------------------- (ha, %) -------m--mmm -

Hoengseong 55.0 50 28.0 22.0
(17.8) (43.01) (17.3) (21.8)

Cheonan 50.0 40.0 34.0 26.0
(19.5) (30.8) (17.9) (31.7)

Gyeongju 101.0 79.0 60.0 29.0
(13.6) 39.6) (26.1) (20.7)
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