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Status of Fertilizer Application and Soil Management for
Major Vegetable Crops in Farmers' Fields of Alpine Area
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The investigations were conducted to find out the situation of fertilizer use and the contents of soil chemical
components on summer vegetable crops at 791 farmers' upland fields located in the parts of Gangwon-do,
Gyengsangbuk-do and Jeollabuk-do of alpine area. Major vegetable crops were potato, Chinese cabbage,
radish, carrot, onion, and cabbage. From the location surroundings cultivated alpine vegetable crops, the
orders were Gangwon-do>Gyeongsangbuk- do>Jeollabuk-do part in the sizes of a field area and the height
above sea level, and Jeollabuk-do>Gyeongsangbuk-do>Gangwon-do part in the slope degrees. The soil
texture was of wide distribution on sandy loam soil for Gangwon-do(76%) and Jeollabuk-do part(64%),
and loam(42%) and sandy loam s0il(35%) for Gyeongsangbuk-do part. From the numbers of investigated
fields, the distribution of slope degree was wider than those of height above sea level in relation to location
surroundings. The upland soils of 785 fields cultivated vegetable crops were sampled at 0~15 cm of top soil
before seeding or transplanting and analyzed. On an average, pH, organic matter, available phosphate and
exchangeable potassium, calcium, magnesium of soil were 5.7, 27.6 g kg'l, 765 mg kg, 1.16 cmol. kg'l, 6.1
cmole kg, and 1.6 cmol. kg", respectively. The average cation exchange capacity(CEC) of 120 sites in
Gangwon-do part was 9.2 cmole kg”'. The content of organic matter, exchangeable potassium, exchangeable
calcium and exchangeable magnesium was higher, while that of available phosphate was lower with slope
degrees. And the content of major chemical components in carrot soil was lower in comparison with other
crop soils. The average levels of N, P:0s, K20, livestock manure and lime fertilizer of 785 fields applied by
farmers were 335, 198, 244, 12,680 and 1,750 kg ha’, respectively, for summer vegetable crops in alpine
area. The average amounts of N - P20s - K:O fertilizers applied by farmers in 785 fields of vegetable crops
were higher 1.7~2.0 - 4.2~7.0 - 1.4~2.0 times on potato, 1.4~1.6 - 4.6~8.3 - 3.5~4.2 times on Chinese cabbage,
and 1.2~1.3 - 4.2~7.2 - 3.0~3.6 times on radish than the rates of NPK fertilizers based on soil testing for each
crop.

Key words : Alpine area, Vegetable crops, Location surroundings, Chemical properties, Status of fertilizer
application
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Table 1. Condition of investigated siteswith region and county.

) . Planted . Depth of Soil
Region Coun No. of sites Altitude S|
< unty area i ope surface soil texture
halfield m % cm
Pyeongchang 82 0.8 578 39 281 -
Hongcheon 52 0.7 631 82 20.2 SL(75%) "
Gangwondo Taebaek 57 22 816 99 17.7 SL(84%)
Jeongseon 56 10 734 9.8 176 SL(68%)
Average (247) 11 679 75 216 SL(76%)
Bonghwa 175 10 591 90 39.0 SL(49%)
Gyeongsang- Cheongsong 61 0.8 506 30 140 L (56%)
bukdo Y oungyang 49 0.8 516 120 20.0 SIL(51%)
Average (285) 09 560 82 304 L (429%)
Muju 68 05 556 123 204 L (62%)
Jinan 60 0.7 522 9.3 19.2 SL(53%)
Jeollabukdo Jangsoo 68 04 532 108 193 SL(74%)
Namwon 64 0.3 482 10.0 196 SL(66%)
Average (260) 05 524 106 196 SL(64%)

" Percentage to totdl investigated sites.

00 000 000OC0. 000 00 0000 000
00 000(@O 76%, 00 64%), 00000 OO
(42%)0 000(35%)] 000 000,

Table 20 000 000000 OO0 OO0 O O
00 000 000 0000.00 0000 0 O
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0 OO0 OOO 4000600, 6000800 md OOOO0O
0 00 OO0 0000 0000 000 00000
00 OO0 4000600 mOO OO0 OOOOO. OO
0 0 00 000 000 0000 00 00 00

Table2. Digribution of cultivated cropswith the altitude and dope.
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Table 30 OO0 O0OO0 OODOO OODO OO
ub obO0o oboo ooo.ooo0 bobobd pH 57,

) No. of Altitude (m) Slope (%)
Region Crop .
sites < 400 400~600  600~6800 800 < <2 2~7 7~15 15<
---------------- No. of sites---------------- ---—------——---- No. Of Sites ----------------
Chinesec’ 82 - 57 25 25 44 10
radish 31 - 20 1 1 9 21
Gangwon-  Capbage 52 - 12 40 8 35 9 -
do OnionCarot 50 - 50 - . 24 20 6
Potato KY) 2 30 . - 9 23 -
Totd 247 64 147 36 36 9 103 10
Chinesec 194 12 138 44 65 62 47 20
Gyeongsan-  Radish 46 - 23 23 - 3 18 14 1
gbukdo Cabbage 45 4 21 16 4 8 10 16 1
Totd 285 16 182 83 4 76 0 77 2
Chinesec 145 12 107 19 7 18 4 64 19
Jeollabuk- Radish 71 6 50 9 6 10 27 18 16
do Potato 37 - 37 - - - 12 2 3
Totd 253 18 194 28 13 28 83 104 38

" Chinese ¢ : Chinese cabbage
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Table 3. Chemical propertiesof soil different region and county.

Exch. cation

Region Cou No. of gtes H OM Av.P.0s EC
% v P K Ca Mg

15 gkg mgkg' = - o116 19 1o pem—— dsm’
Pyeongchang 82 59 196 698 0.67 47 08 059
Gangwon  Hongcheon 52 6.0 241 934 0.66 48 14 0.83
I Taebaek 57 6.1 283 767 1.74 70 16 059
Jeongseon 56 59 288 682 159 59 14 058
Average (247) 6.0 24.6 760 112 55 12 0.64
Bonghwa 175 57 35.2 929 115 62 14 0.74
Gyeongsan  Cheongsong 61 57 236 869 101 63 18 0.90
-goukdo Youngyang 49 55 26.9 661 097 6.6 23 0.90
Average (285) 56 313 870 1.09 62 16 0.79
Muju 68 58 236 553 1.20 65 19 211

: 292 7 11 2 1 )
ook Jnan 60 58 9 08 8 6 9 085
& Jangsoo 61 55 263 734 139 59 19 233
Namwon 64 53 273 629 136 73 21 204
Average (253 56 265 653 128 65 19 186
Totd (785) 57 276 765 116 6.1 16 1.09

000 284 gkg’, 0000 765 mg kg, 0000
00,00 0O 00000 OO0 1.3, 65, 1.8 cmok kg™,
ECO 071 dS mOOD. 00 OO0 OO0 0OODO
00000300 0O O00000D0 0000 OO0
0O 00 00 O 000 D00 0000 g kg™,
000072 mg kg, 00000 (0.79 cmole kg™,
000005 cmole kgh) 000 000, pHEG.9)O
000 000O0@S5 cmole kgHO OO O 000 O
0O 0000.000 Cho(1999)] OOO 0O00ODO
0 0000 000 000 000 0 0O 00000
(33 g kgHhO 000 OOODO, 0000 O0O(626
mg kg0 0OOOOO O0O(0.9 cmok kgHO OO
0 000000 00 000 00000,000 0
000 OOOO(NIAST, 200000 000 O 000
(00 250359 kgh)O 00000 OOO OO O
OO0 0DO0O0D0(@0 4000500 mg kgHO 00000
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oooog.
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Table4. Chemical propertiesof sail of crop fieldson major crops.

Crop Region No. of sites pH OM Av.P0s EC
K Ca Mg
15 gkg* mgkg' = e cmole kg™ - dsm'
Northern 3R 6.0 245 688 0.76 55 13 046
Middle 13 56 330 614 110 6.2 1.0 0.60
Poteto Southern 14 51 283 629 155 72 17 2.32
Average 59 5.7 273 658 1.02 6.0 13 09
Northern 82 6.1 301 747 206 6.9 16 0.66
Chinesecabb ~ Middle 202 56 291 870 102 6.3 17 0.85
age Southern 145 56 265 629 130 6.5 19 163
Average 429 57 284 765 132 6.5 18 071
Northern 31 58 243 666 061 52 12 040
_ Middle 46 56 352 911 1.02 6.1 11 042
Raiish Southern 71 57 256 677 113 6.6 20 167
Average 148 57 283 747 0.99 6.2 16 1.03
Carrot Northern 46 6.0 196 581 052 39 0.7 081
Onion Northern 25 6.0 171 790 0.60 50 04 0.54
Northern 52 6.0 241 935 0.67 48 14 0.83
Cabbage Middle 27 56 297 861 117 6.0 17 0.86
Average 79 59 261 910 0.84 52 15 0.84

0000 D000 000 600 mg kgD OO OO0
00 OO0 0D00O0D0.000000 00 00 00
0 00 000 000000 000 000000
000000 OO0 155 cmok kg™, 2.06 cmok kg™O
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000 000 000,000 00,00 O 000
0 000 000.000000 000000 OO0
200300 OO0 0OO0O0OODO OO0 O 00000 O
0000 0000 00 000 00 000, 20040
0 000 00000 00 0 00000 00 00
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00 0000 O 000 pHO 55—58] 0000
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00 000.00 000 0000 000 0000
0 0000 000 0000 30—60% 00000
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000 0O OO0 000 0000 0000 000
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Table5. Chemical propertiesof soil different region and sope.

Regi S| No. of sit H oM AV.P:0s Ex. cation EC
lon 0. Of 9tes V.
eg ope p ” = Vg
% 15 gkg' mgkg" = e i} 011 (o mm— dsm'
0-2 26 58 230 978 0.99 47 09 07
Gangwon 2~7 115 6.1 23 744 1.00 55 11 06
-do 7~15 % 59 27.3 727 118 56 14 05
15~30 10 60 318 751 255 76 17 08
0~2 74 55 27.0 908 107 63 18 09
o 2~7 ] 58 359 975 115 62 13 11
zeokzgﬁ 7-15 85 55 301 7% 104 6.4 17 08
“goukdo 15~30 30 56 316 767 103 63 17 05
30~60 3 50 55.9 414 129 44 17 09
02 28 62 257 702 1.00 64 19 09
ollabuk 2~7 8 54 265 673 1.07 6.4 19 17
© 7~15 105 55 265 665 137 62 19 21
15~30 ) 56 285 585 1.39 71 20 22
30~60 6 57 270 491 239 81 27 33
02 128 57 259 877 104 60 16 09
2~7 290 58 278 798 107 60 14 11
Average 7~15 286 57 27.9 724 121 60 17 12
15~30 72 57 302 684 140 68 19 13
30~60 9 55 366 465 202 69 24 25
Table 6. Chemical properties of soil aflfferent region and altitude.
Altitud Ex. cation
Region % No. of sites pH oM AVP:Os EC
K Ca Mg
m 15 gkg' mgkg" = e o001 (o — dsm'
Gangwon 400~600 64 60 186 843 063 45 07 08
do 600~800 183 59 26.9 724 140 57 14 05
400< 16 53 26.0 925 119 56 21 14
Gyeongsan  400~600 183 58 304 916 111 6.4 17 08
-ghukdo 600~800 82 55 351 786 101 6.1 14 05
800> 4 58 192 467 0.87 57 14
400< 18 59 300 660 0.8 57 15 06
Jeollabuk 400~600 19% 55 265 661 129 65 20 19
-do 600~800 2 58 26.0 638 130 62 18 17
800> 13 58 275 572 173 80 22 07
400< A 56 281 785 102 56 18 11
400~600 443 57 270 793 112 6.2 17 13
Average
600~800 291 58 294 735 127 60 14 06
800> 17 60 240 693 1.09 69 17 05

(EC) 0 DOOOO OOO DoOoOo. 000 DOoo
ugb obobo 0o bobo ooo0 0 o bogo
ooooono OO oooOo 0 booo ooo o
0bOO0O e000800 m 4000600 mO OO OODOO
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Table7. Amounts of NPK, manureand lime applied in farmers fieldsdifferent region and dope.

) ) Fertilizers

Region Sope No. of sites -

N P.Os K20 Manure Lime
% kg ha"
0~2 26 321 212 259 9,990 1,400
2~7 115 317 216 245 10,240 1,420
Gangwon-do
7~15 9 321 218 243 9,570 1,560
15~30 10 368 244 300 8430 2,450
0-2 74 303 216 243 21,220 2,560
2~7 93 403 274 334 10,980 2,740
Gg'uesggm 7-15 85 36 218 253 5,960 1770
goukao 15~30 0 350 240 277 4830 1,440
30~60 3 452 263 423 5,200 1,600
0-2 28 311 122 193 14,350 1,880
2~7 82 329 132 237 15,700 1,550
Jeollabuk-do 7~15 105 333 146 254 15,320 1,530
15~30 R 34 123 244 15,560 1,470
30~60 6 284 165 228 18,000 1,670
0-2 128 308 188 222 17,740 2,260
2~7 290 349 205 256 12,020 1,830
Average 7-15 286 331 195 239 11,730 1,560
15~30 72 350 203 251 10,110 1,380
30~60 9 340 21 267 13,730 1,500
Total average (785) 335 198 244 12,680 1,750
Table 8. Amount of fertilizersapplied in farmers fieldswith region and altitude.
) ) ) Fertilizers

Region Altitude No. of sites -

N P.Os K20 Manure Lime
m kg ha"

400~600 64 288 203 250 11,430 1,190
Gangwon-do 600~800 147 333 225 255 9,220 1,360
800< 36 334 212 215 10,450 1,860
400> 16 334 191 21 5,730 1,400
Gyeongsan- 400~600 183 362 246 290 13,650 2,080
gbukdo 600~800 82 335 232 273 11,020 1,950
800< 4 340 261 297 15,500 1,890
400> 18 335 129 214 13,950 1,580
Jeollabuk-do 400~600 19 331 138 243 15,350 1,610
600~800 26 331 105 247 17,460 1,380
800< 13 294 180 217 15,230 1,290
400> A 334 158 217 10,080 1,500
Average 400~600 443 338 192 239 14,080 1,830
600~800 255 34 215 260 10,640 1,640
800< 53 220 208 222 12,070 1,720
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Table 9. Comparison of amount of fertilizer based on soil test and fertilizer applied in farmers fields

R o No. of st NPK Fertilizers
ons 0] 0. Of Stes
g P Soil test(A)* Farmers (B) B/A
kg ha'
Potato R 137-33-114 245-203-203 186.1-18
Chinesec' 82 238-30-71 365-236-281 157940
Gangwon-do radish 31 252-30-68 304-203-202 1.2-6.830
Carrot 25 180-40-747 263-208-247 155233
Onion pi 233-30-155 276-199-254 1.2-66-16
Cabbage 4 312-30-217 355-222-243 11-7411
Potato 13 137-33-114 279-232-255 207022
Gyeongsan-gbukdo Chinesec 1% 238-30-71 378-248-297 168342
Radish 46 252-30-68 306-215-245 12-7.2-36
Cabbage 27 312-30-217 313-224-246 107511
Joollabuikedo Eotao 14 137-33-114 235-141-155 17-4314
Chinesec 145 238-30-71 336-138-245 14-4635
Radish 71 252-30-68 322-125-225 13-4.2-33

" Chinesec : Chinese cabbage

* Amounts of NPK recommendation determined by soil testing (2001~2004, NAAES)
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