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Improvement in Upland Soil Management on
Different Topographies and Crops

Chan-Yong Kim*, Young-Jin Seo, Tae-Young Kwon, and Jun-Hong Park

Division of Agri. Environ., Gyeongbuk A.T.A., Daegu 702-708, Korea

The investigations were conducted to improve the fertilizer use in upland soil on the different topographies,
and crops at 163 upland fields located in the parts of Gyengsangbuk-do area. The soil distribution was based
on crops, and topographiese. Soils from these fields were analyzed for pH, organic mater, available
phosphorus (P,Os), exchangeable potassium, calcium and magnesium, and found to have pH 5.9, organic mater
232 ¢ kg'l, P,0s 549 mg kg'l, exchangeable potassium, calcium and magnesium were 0.9, 5.6, and 2.3 cmol”
kg'l, respectively. The excessive distribution percent of soil samples for crops were higher than the optimum
range in P>Os, and exchangeable potassium. The content of organic matter, P,Os, exchangeable potassium,
calcium, and magnesium were increased with the decreasing slope. The major chemical components in fans
topographies were 28.4 g kg'1 for organic matter, 700 mg kg'1 for P,Os, and 1.0 cmol, kg'1 for exchangeable
potassium relatively higher in comparison with other topographies. The content of P,Os were lower in
diluvium, and hilly areas than other topographies. The soil of red pepper was more influenced by the amount
of applied fertility than the slope, and topographies, On the other hand the crops like soybean and sesame, were

more affected by the slope, and topographies.
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Table 1. The numbers of upland soil surveyed.
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Crops Topography
Division Local  Mountain . Alluvial o
Red pepper Soybean Sesame Sum Hilly Fans i Diluvium  Sum
valleys foots plains
No. of site 67 50 46 163 70 38 29 11 13 2 163
Table 2. Chemical properties of upland soils used in Gyeongbuk province.
Ex. cation
Parameter pH oM Av. P,0Os
K Ca Mg
1:5 g kg’ mg kg' s L 1T P 1 L —
Mean 5.9 23.2 549 0.9 5.6 2.3
Minimum 3.8 2.4 18 0.2 1.2 0.1
Maximum 7.6 60.0 1692 7.0 17.9 17.9
Median 6.0 21.2 516 0.8 53 1.9
Upland soils” 5.6 24.0 577 0.80 4.50 1.40
Optimum range 6.0~6.5 20~30 300~500 0.50~0.60 5.0~6.0 1.5~2.0

* Average values in upland soils (RDA. 97. 854 sites, *01.

1650, *05. 1650.)
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Table 3. Chemical properties of upland soils according to crops.
. Ex. cation
Crops Sites pH oM Av. P,Os
K Ca Mg
1:5 g kg‘1 mg kg'1 ----------------- cmole kg ------mmemeee -
Red pepper 67 5.840.7 22.8+11.4 5484455 0.9£0.6 6.1£3.8 27423
Sesame 46 6.1+0.8 19.1+ 8.7 4294287 0.6+0.4 49+1.9 1.9+1.1
Soybean 50 6.0+0.8 21.7+ 9.1 493+208 0.7+0.4 5.6£2.1 2.1£1.3
Mean (Total) (163) 5.9 21.3 498 0.8 5.6 23
Optimum range 6.0~6.5 20~30 300~500 0.50~0.60 5.0~6.0 1.5~2.0
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Fig. 1. Distribution percentage of upland soil properties according to crops.
Table 4. Chemical properties of upland soils according to slopeness.
. Ex. cation
Slopeness (%) Sites pH oM Av. P,0Os
K Ca Mg
1:5 g kg'l mg kg'] -------------------- cmole kg~ ------mmmmemme -
0~2 (A) 17 6.0+0.5 18.6+ 8.1 515277 0.9+0.4 5.6+2.0 2.3+1.3
2~7 (B) 61 6.1+0.7 21.0+£10.3 5124272 0.8+0.5 5.542.2 2.2+1.2
7~15 (O) 78 5.9+0.8 222+ 9.5 4924277 0.8+0.4 57425 2.4+1.9
15~30 (D) 7 5.240.7 21.5¢ 7.0 3924265 0.7+0.4 5.8+2.3 2.0+1.2
Mean (Total) (163) 5.9 21.3 498 0.8 5.6 2.3
Optimum range 6.0~6.5 20~30 300~500 0.50~0.60 5.0~6.0 1.5~2.0
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Table 5. Chemical properties of upland soils according to the slopeness in crops.

Crops Slopeness % Sites pH oM Av. P,Os Ex. cation
K Ca Mg
1:5 g kg’1 mg kg'1 ---------------- cmol; kg~ ------me-meee-
Red pepper 0-2 (A) 9 5.740.4 23.6+ 7.8 563294 1.0£0.3 6.4+2.6 2.6£1.6
2-7 (B) 26 5.9+0.7 22.6£11.2 565288 1.0+£0.5 5.9+2.4 2.7+1.2
7-15 (C) 29 6.0+0.8 22.0+ 7.4 5264314 0.9+0.4 6.2+2.7 2.8£2.4
15-30 (D) 3 4.9+0.6 26.4+ 6.9 579+179 0.9+0.4 6.2+1.8 2.6£1.5
Mean (Total) 67) 5.8 22.6 548 0.9 6.1 2.7
Sesame 0-2 1 5.8 11.6 816 1.3 43 0.9
2-7 22 6.2+0.7 16.1+ 7.7 373+£241 0.6+0.4 4.8+2.0 1.7+0.9
7-15 21 6.0+0.9 22.5¢11.5 476+332 0.7+£0.4 5.1£1.9 2.2+1.4
15-30 2 4.84+0.1 19.7+ 0.9 375+0.6 0.7+0.2 3.1£0.3 0.9+0.2
Mean (Total)  (46) 6.1 19.1 429 0.6 49 1.9
Soybean 0-2 7 6.3+0.4 13.2+ 3.5 4124240 0.8+0.5 4.9+0.9 2.2+1.0
2-7 13 6.240.6 26.0+10.8 643+190 0.8+0.3 5.6£2.1 2.1£1.2
7-15 28 5.840.9 22.2+10.1 469+183 0.7+0.3 5.6£2.7 2.1+1.6
15-30 2 6.2+0.1 16.0+ 7.3 128+118 0.6+0.5 7.8£1.1 2.1+0.7
Mean (Total) (50) 6.0 21.7 493 0.7 5.6 2.1
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Table 6. Chemical properties of upland soils according to the topography.

AlulEo] iAo s
EC I LIE s

o =
1= O

[SYA=Rey el

o1 T

3t A A% w
Fo| EARTE A

) Ex. cation
Topography Sites OM Av. P05 < Ca Mg
g kg'1 mg kg'1 ---------------- cmole kg ------memmemee-
Local valleys 70 6.0£0.7 18.2+ 7.8 5074273 0.8+0.4 4.9+1.8 1.9£1.0
Hilly 29 5.840.8 24.5+11.8 4154248 0.7+0.4 6.1+2.4 2.6+1.5
Mountain foots 38 6.0+0.9 23.8+ 8.7 4954276 0.8+0.4 6.1£2.5 2.7+2.5
Fans 11 5.940.5 28.4+12.1 700279 1.0+£0.5 6.8+3.0 2.6+0.9
Alluvial plains 13 5.9+0.7 17.5¢ 5.1 4914273 0.8+0.4 5.5+2.4 2.2+1.4
Diluvium 2 6.1+1.0 222+ 43 353+229 0.9+0.4 8.6+0.4 2.6+0.6
Mean (Total) (163) 213 497.7 0.8 5.6 23
Optimum range 6.0~6.5 20~30 300~500 0.50~0.60 5.0~6.0 1.5~2.0
Table 7. Chemical properties of upland soils according to the topography in the cultivated crops.
Crops Topography Sites pH oM Av. P,0Os Ex. cation
K Ca Mg
1:5 g kg’ 15 a0 < — cmol; kg~ ------me-m-
Red pepper Fans 4 5.8+0.5 30.2+ 5.9 758+273 1.2+0.2 7.7+4.3 2.5+0.7
Local valleys 27 5.8+0.7 20.2+ 8.0 5874258 1.0£0.5 5.3+£2.0 2.2+1.0
Mountain foots 18 6.1+0.9 24.1+ 8.5 496+325 1.0£0.5 7.0+£2.1 3.4+£2.8
Hilly 9 5.6+0.6 25.3+14.1 5054323 0.8+0.4 5.7+£2.4 3.1£1.8
Diluvium 2 6.1+1.0 222+ 4.3 3534230 0.9+0.4 8.6£0.4 2.6£0.6
Alluvial plains 7 5.540.5 20.4+ 5.1 5254317 0.8+0.2 6.0+3.2 2.5+1.8
Mean (Total) (67) 5.8 22.6 548 0.9 6.1 2.7
Sesame Fans 1 5.7 279 871 1.7 4.5 1.7
Local valleys 29 6.2+0.7 16.4+ 8.3 428+312 0.6+0.3 4.8+1.9 1.6+0.8
Mountain foots 5 5.5+£0.9 21.3+ 29 442+349 0.7+0.3 4.4+1.6 1.6+1.1
Hilly 11 6.0+1.1 24.4+12.3 387+195 0.7+0.4 5.542.1 2.6+1.8
Mean (Total) (46) 6.1 19.1 429 0.6 49 1.9
Soybean Fans 6 6.0+0.5 27.2+16.4 634+312 0.6+0.4 6.5+2.2 2.9+1.0
Local valleys 14 5.9+0.9 18.3+ 6.8 516+160 0.8+0.2 4.6£1.5 1.9+1.0
Mountain foots 15 6.0+0.9 24.4+10.4 511£193 0.7+0.3 5.4+2.8 2.3+2.1
Hilly 9 5.8+0.7 23.6+ 9.9 360+223 0.7+0.4 7.3+2.6 2.0+£0.7
Alluvial plains 6 6.4+0.5 14.2+ 2.7 4524236 0.8+0.5 4.840.9 1.9+0.5
Mean (Total) (50) 6.0 21.7 493 0.7 5.6 2.1
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