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ABSTRACT

Studied in the thesis were the chemical properties of black volcanic ash
soil, very dark brown volcanic ash soil and dark brown non-volcanic ash.
Then, they were applied to a fertilizer prescription program in Korean Soil
Information System for comparing the amount of the fertilizer employed. Also,
the way to recommend an optimized fertilizer commercially available was
explored with a fertilizer recommendation mobile application.

The fertilizer requirement of both compound and additional single fertilizers
were calculated by applying the equation of compound fertilizer (21-17-17) to
the amount of fertilizer ingredient in the fertilizer prescription in Korean Soil
Information System. Consequently, the composition of fertilizer in black
volcanic ash soil/very dark brown volcanic ash soil/dark brown non-volcanic
ash were identified to 40.10/40.17/28.11 kg of component fertilizer,
757/800/11.88 kg of urea, 113.80/102.28/56.85 kg of fused phosphate,
respectively. According to the results, it was demonstrated that the fertilizer
requirement was dependant on the chemical property of the individual soil
group.

Jeju volcanic ash soil hardly decomposes organics due to its
characteristics, and phosphoric acid exists in the form of useless type for
plant growing due to its strong interaction with soil. Thus, higher nutrient
requirement was observed in the volcanic ash soil than those in other soil
group due to its low available phosphate content.

The method of the fertilizer recommendation with the mobile application is
to suggest the best combination of compound fertilizer with single fertilizer
for agriculture, which was set by applying the required amount of fertilizer
ingredient to domestic fertilizer samples (159 ea) commercially available.

Fertilizer recommendation with the mobile application was conducted for



both citrus trees under 2 years and above 18 years, fall planted potato and
corn. The method of the mobile application has recommended 4.1kg, 16.1kg,
17.6kg, 1.8kg less per 10a than that of compound fertilizer (21-17-17) method.
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Table 1. Chemical characteristics of black volcanic ash soil, very dark

brown volcanic ash soil, and dark brown non-volcanic ash soil.

Ex. Cations
pH EC oM AV.P,Os < C v
(1:5) (dS/m)  (g/kg) (mg/kg) a g
grke g/ke (cmol+/kg) (cmol+/kg)  (cmol+/kg)
Optimal 56 65 <o 110-150  200-300 05~1.3 5-6 15~2.0
Range
Mean 5.3 0.5 170.1 2379 0.6 6.6 1.6
Black
volcanc SD 0.6 0.5 31.3 194.8 0.3 6.9 1.6
ash soil
Max 6.5 2.7 225.3 813.0 14 26.3 6.1
Min 4 0.2 90.0 25.5 0.3 0.6 0.1
Optimal
56~6.5 <2 110~150 200~300 0.5~1.3 5~6 1.5~2.0
Range
Very
Mean 5.1 0.8 129.0 421.7 0.7 37 1.7
dark
brown SD 0.4 0.9 35.3 228.2 0.5 2.1 1.0
volcanic
Max 5.6 46 239.0 779.0 19 10.1 4.6
ash soil
Min 45 0.2 60.0 115.0 0.1 0.1 0.5
Optimal 5. 65 < 30~50  200~300 0.5~0.7 5~6 15~2.0
Range
Dark
Mean 5.3 0.6 62.1 570.0 1.2 4.2 0.6
brown
non-volca SD 0.9 0.4 25.8 302.6 0.7 34 0.4
nic ash
Max 6.8 1.8 114.0 1151.0 3.3 13.0 1.7
soil
Min 4.2 0.1 23.0 61.0 0.4 05 0.1

_14_
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Fig. 8. Distribution of pH in black volcanic ash soil(l), very dark brown
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Fig. 9. Distribution of organic matter in black volcanic ash soil(l), very
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Fig. 13. Relationship between pH and Ca, Mg saturation in black volcanic

ash soil, very dark brown volcanic ash soil,

non-volcanic ash soil.
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Table 2. Application result of fertilizer prescription program of Korean Soil Information System in black volcanic ash soil.

Soil analysis data

Recommendation of fertilizers

Ex. cations

Amount of fertilizer

Additional single fertilizer

Additional single fertilizer

(cmol+/kg) imgredient (kg/10w) e Compound (kg/10a) (kg/A ’)
No. pH OM AV.P,0; cmor/ke EC Area mngredient (ka/10a fertilizer fertilizer Fufed 4 sus;?ay o
(g/kg) (me/ke) K Ca Mg (ds/m) (m?) N P K (21-17-17) (21-17-17) Urea  phosp- Calcium Urea  phosp- Potassium
(kg/10a) (kg/Area, m?) chloride chloride
hate hate
1 54 1980 219.0 026 35 1.2 0.4 3306 120 300 76 44.7 147.8 5.7 112.0 - 18.8 370.2 -
2 48 1700 105.0 135 70 1 1 7934 120 330 53 31.2 2474 119 1385 - 94.1 1098.8 -
3 60 1680 83.0 08 188 3.6 0.5 14876 120 330 66 38.8 5775 8.4 132.0 - 1244 1963.6 -
4 50 1528 349.0 040 19 052 0.4 8265 120 300 76 44.7 369.5 5.7 112.0 - 46.9 925.6 -
5 46 1831 1545 028 06 0.09 0.3 6949 120 330 76 44.7 310.7 5.7 127.0 - 39.5 882.5 -
6 56 1820 161.0 069 60 1.3 0.4 3306 120 330 66 38.8 128.3 8.4 132.0 - 216 436.4 -
7 54 1988 202.8 043 56 1.7 0.3 6,777 120 300 76 44.7 303.0 5.7 112.0 - 38.5 759.0 -
8 50 2032 193.3 064 51 083 0.3 15207 109 330 66 38.8 590.4 6.0 132.0 - 90.8  2007.3 -
9 52 15538 209.8 060 47 068 0.4 6,737 120 300 66 38.8 261.6 8.4 117.0 - 56.3 788.3 -
10 48 161.0 472.0 042 14 09 0.6 7603 120 255 76 44.7 339.9 5.7 89.5 - 43.2 680.5 -
11 49 1837 180.2 057 12 030 0.6 2,215 120 330 66 38.8 86.0 8.4 132.0 - 185 2924 -
12 61 2227 131.5 117 89 3.05 0.5 4628 109 330 53 31.2 144.3 9.5 138.5 - 43.8 641.0 -
13 45 90.0 256.0 040 11 04 0.4 26446 131 300 76 447 1182.3 8.1 112.0 - 2134 2962.0 -
14 51 1478 254.0 034 07 024 0.3 20,162 120 300 76 44.7 901.4 5.7 112.0 - 1145 22582 -
15 51 1550 348.0 068 37 16 0.2 11,901 120 300 66 38.8 462.0 8.4 117.0 - 995 13924 -
16 65 1180 850.0 083 263 4 0.3 23141 120 217 66 38.8 898.4 8.4 75.5 - 1935 17471 -
17 40 1260 613.0 086 14 06 0.5 11,901 120 217 66 38.8 462.0 8.4 75.5 - 99.5 898.5 -
18 61 2254 248.1 066 16.0 3.15 0.4 10,000 109 300 66 38.8 390.2 6.0 117.0 - 60.0  1175.8 -
19 55 19.1 216.3 063 50 097 2.7 6,09 120 300 66 38.8 236.8 84 117.0 - 51.0 713.6 -
20 57 159.0 813.0 065 121 6.1 0.5 2645 120 217 66 38.8 102.7 8.4 75.5 - 22.1 199.7 -

_27_



Table 3. Application result of fertilizer prescription program of Korean soil Information System in very dark brown volcanic ash soil.

Soil analysis data

Recommendation of fertilizers

Ex. cations

Amount of fertilizer

Additional single fertilizer

Additional single fertilizer

(cmol+/kg) ingredient (kg/10a) Compound Compound (kg/10a) (kg/Area, m°)
No. il OM  AVP,0, B EC Area 1ngredient {kg/10a fertilizer fertilizer Fufe ; a — Ifusgga' o :
(g/kg) (ma/ke) Ca Mg (ds/m) (m? N P K (21-17-17) (21—17—17>’ Ures  phosp- (,almgm Urea  phosp- Potas§1um
(kg/10a) (kg/Area, m°) hate chloride hate chloride
1 46 126 534 185 50 4.6 1.2 9256 120 255 42 24.7 228.7 14.8 106.5 - 137.1 985.8 -
2 45 122 366 094 1.7 0.5 1.0 9917 120 300 66 38.8 385.0 8.4 117.0 - 82.9 1160.3 -
3 53 119 650 040 22 2.1 0.5 6,000 120 21.7 76 44.7 270.5 5.7 70.5 - 34.3 426.5 -
4 52 132 202 017 16 15 0.5 16529 120 300 76 44.7 738.9 5.7 112.0 - 93.8 1851.2 -
5 55 155 222 040 9.8 2.5 0.4 11488 120 300 76 44.7 513.6 5.7 112.0 - 65.2 1286.6 -
6 51 145 233 036 1.7 1.3 0.5 7111 120 300 76 44.7 3179 5.7 112.0 - 404 796.4 -
7 48 102 626 012 31 0.6 0.2 13223 120 217 76 44.7 591.2 5.7 70.5 - 75.1 932.2 -
8 53 84 282 1.10 10.1 19 0.6 8364 131 300 53 31.2 260.7 14.2 1235 - 119.1 10329 -
9 54 113 259 038 37 1.2 0.3 13223 120 300 76 44.7 591.2 5.7 112.0 - 75.1 1481.0 -
10 5.6 136 150 087 19 1.1 0.2 13,223 120 330 6.6 38.8 5134 8.4 132.0 - 1106 17455 -
11 51 92 382 034 21 0.5 0.5 8265 131 300 76 447 369.5 8.1 112.0 - 66.7 925.6 -
12 45 239 779 049 31 1.6 0.8 8777 109 217 76 447 392.4 3.3 70.5 - 28.8 618.8 -
13 45 160 531 021 15 1.2 0.5 6,612 120 255 76 447 295.6 5.7 89.5 - 375 591.7 -
14 55 127 176 042 51 1.3 0.3 4298 120 330 76 447 192.1 5.7 127.0 - 244 545.8 -
15 51 128 115 039 1.0 1.8 0.8 11570 120 330 76 447 517.3 5.7 127.0 - 65.7 1469.4 -
16 49 136 577 174 66 1.7 0.9 11570 120 255 42 24.7 285.9 14.8 106.5 - 171.3 12322 -
17 47 60 721 122 1.0 14 4.6 9752 131 217 53 31.2 304.0 14.2 82.0 - 138.9 799.7 -
18 46 126 7 075 56 1.3 0.4 9917 120 217 66 38.8 385.0 8.4 755 - 82.9 748.8 -
19 56 146 650 081 49 4.1 0.8 6,922 120 217 66 38.8 268.7 8.4 755 - 579 522.6 -
20 52 132 202 017 16 15 0.5 9319 120 300 76 44.7 416.6 5.7 112.0 - 52.9 1043.7 -
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Table 4. Application result of fertilizer prescription program of Korean soil Information System in dark brown non—volcanic ash soil.

Soil analysis data

Recommendation of fertilizers

Ex. cations

Amount of fertilizer

Compound

Compound

Additional single fertilizer

Additional single fertilizer

o b OM AVP.O; (cmol+/kg) e Area ingredient (kg/10a) fertilizer fertilizer ;lilgs/el(jOa) (kli/serja, m?)
(g/kg) (mg/kg) K Ca Mg (ds/m) (m?) N P K (21-17-17) (21-17-17) Urea  phosp Calcium Urea  phosp- Potassium
(kg/10a) (kg/Area, m?) chloride chloride
hate hate
1 55 87 605 1.40 3.7 1.8 0.6 7273 105 138 44 259 188.2 11.0 47.0 - 80.1 341.8 -
2 45 114 364 046 10 0.5 0.6 7190 105 190 6.4 376 270.7 5.6 63.0 - 40.5 453.0 -
3 64 72 810 220 130 33 0.6 2645 105 138 35 20.6 54.4 134 51.5 - 35.5 136.2 -
4 54 39 99 057 1.2 2.7 0.2 3306 115 209 5.6 32.9 108.9 10.0 76.5 - 32.9 252.9 -
5 47 39 697 132 21 1.7 0.4 397 115 138 4.4 259 102.7 132 47.0 - 52.3 186.4 -
6 45 75 586 078 37 2.0 0.6 4294 105 162 5.6 32.9 141.5 7.8 53.0 - 33.4 221.6 -
7 63 96 616 334 88 5.5 0.8 7273 105 138 3.5 20.6 149.7 134 51.5 - 97.7 374.5 -
8 54 23 61 1.03 3.0 24 0.4 590 115 209 4.4 259 154.0 132 82.5 - 78.5 490.9 -
9 56 7 476 212 74 1.7 0.6 5620 105 162 3.5 20.6 115.7 134 63.5 - 75.5 356.9 -
10 6.7 40 341 152 57 4.1 0.5 6612 115 190 35 20.6 136.1 156 715 - 1031 5124 -
11 44 41 948 035 29 09 0.5 3736 115 138 6.4 376 140.6 7.8 37.0 - 29.2 1382 -
12 46 99 641 076 05 05 1.1 4298 105 138 5.6 329 141.6 7.8 41.0 - 33.5 176.2 -
13 638 53 324 1.28 9.0 3.8 0.6 9917 115 190 44 259 256.7 132 73.0 - 130.8  724.0 -
14 42 48 452 1.10 06 16 1.7 8§5% 115 162 44 259 2225 132 59.0 - 1133 5071 -
15 47 68 1151 1.00 45 1.0 0.7 5779 105 138 5.6 32.9 190.4 78 41.0 - 45.0 236.9 -
16 54 24 596 070 19 0.7 0.2 9917 115 162 5.6 329 326.7 10.0 53.0 - 98.8 525.6 -
17 6.1 30 862 149 31 1.3 0.4 3636 115 138 44 259 94.1 132 47.0 - 479 170.9 -
18 44 74 1108 1.00 08 0.6 0.1 4628 105 138 5.6 32.9 152.5 78 41.0 - 36.0 189.8 -
19 57 74 211 1.08 6.7 1.7 0.4 4,298 105 190 4.4 259 111.2 11.0 73.0 - 47.3 313.7 -
20 4.2 48 452 110 3.7 1.6 1.7 3372 115 162 4.4 259 87.3 132 59.0 - 44.5 198.9 -
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Table 5. Application results of fertilizer prescription program in black
volcanic ash soils.

kg/10a
Compound o Additional fused
» Additional urea
fertilizer(21-17-17) phosphate
Mean 40.11 7.57 113.80
SD 414 1.70 20.22
Min 31.2 5.7 75.5
Max 447 119 138.5

Table 6. Application results of fertilizer prescription program in very dark
brown volcanic ash soils.

kg/10a
Compound o Additional fused
. Additional urea
fertilizer(21-17-17) phosphate
Mean 40.2 8.0 102.3
SD 6.86 3.56 21.04
Min 24.7 3.3 70.5
Max 447 14.8 132

Table 7. Application results of fertilizer prescription program in dark
brown non-volcanic ash soils.

kg/10a
Compound . Additional fused
» Additional urea
fertilizer(21-17-17) phosphate

Mean 28.11 11.08 56.85

SD 5.54 2.81 13.78
Min 20.6 5.6 37.0

Max 37.6 15.6 82.5
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Table 8. Applied content of crop component on the mobile application.
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21-17-17) and the mobil application recommendation(®).

Amount of Kinds of Compound  Additional ~ Additional  Addition Total
fertilizer compound fertilizer urea fused calcium  amount of
ingredient fertilizer phosphate  chloride fertilizer
(kg/10a) (%) (kg/10a) (kg/10a) (kg/10a) (kg/10a)  (kg/10a)
@ 21-17-17 11.2 2.1 28.0 41.3
@ 33 75 19
® 10-29-17 11.2 4.7 21.3 37.2
@ 21-17-17 447 8.1 112.0 164.8
@ 131 300 76
® 10-29-17 44.7 18.8 85.2 148.7
@ 21-17-17 54.8 29.5 155 99.8
@ 115 152 186
® 10-29-17 52.4 13.6 16.2 82.2
@ 21-17-17 17.6 15.2 15.3 48.1
@ 107 30 122
® 21-21-21 14.3 16.7 15.3 46.3
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