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Case studies for estimation nitrogen and phosphorous balance
with different cropping systems in upland
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Cropping system is very important for environment conservation and improvement of nutrient recovery rates
in agricultural land. This case study was conducted to identify the nutrient balance of major upland cropping
types with different districts. Typical cropping systems at MuAn and HaeNam located in the south coast
district were cultivated with soybean-chinese cabbage or gadic and gardic-soybean-chinese cabbage-hot pepper.
Alpine district, PyeongChang was cultivated with double cropping of chinese cabbage and potato-radish or
chinese cabbage for one year. Typical cropping type of AnDong, YeongYang where are well known for hot
pepper cultivation was hot pepper’s mono cropping and hot pepper-soybean or hot pepper-sesame for one
year. But SeoSan and HongSeong, where are located in mid-west coast had variety cropping system compareed
to other districts. Double cropping of chinese cabbage, a heavy fertilizing crop, caused higher nutrient balance
in the field when it was cultivated consistently. Experiment showed that heavy fertilizing crops, such as
chinese cabbage, gadlic and onion, need to be rotated with soybean and sesame cultivation which need smaller
fertilizer level. Alpine arable land has shown higher nutrient balance than other areas, and the introduction of
rotation crops are needed to reduce nutrient balance and environmental protection.
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Table 1. Characteristic of major climatic elements on yealy means with different district from 1981 to 2010 years.

Districts Mean Temp. Max. Temp. Min. Temp. Precipitation
c mm
HaeNam 134 18.8 8.5 1325.4
PyeongChang+ 6.6 11.5 2.0 1898.0
AnDong 11.9 18.0 6.6 1066.4
SeoSan 11.9 17.3 7.2 1012.4

"Climatic elements of PyeongChang was applied Deagwallyeong’s data.
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Table 2. Major cropping types of surveyed upland with different district.

Districts Cropping type for one or two years
lyr. : soybean-chines cabbage or garlic
HaeNam hot pepper-chines cabbage
2yr. : garlic-soybean-chines cabbage-hot pepper
lyr. : sesame-garlic or onion
MuAn soybean-garlic or onion
sweet potato-onion
lyr. : chines cabbage(twice cultivate)
PyeongChang cabbage(mono-cropping)
potato-chines cabbage or radish
lyr. : hot pepper (mono-cropping)
AnDong, tobacco-water melon or chines cabbage
YeongYang soybean-onion
2yr. : hot pepper-soybean or sesame-garlic or onion
lyr. : chines cabbage(twice cultivate)
SeoSan, ginger or soybean-garlic
HongSeong soybean-onion

chines cabbage-water melon-chines cabbage

Table 3. Chemical properties of surveyed soil with different district.

Districts pH T-N Avail. P,Os Exch. K oM

(1:5) g kg mg kg'] cmol. kg'] g kg'l
HaeNam 6.4 1.56 548 1.11 28.5
MuAn 6.5 1.54 590 1.03 28.6
PyeongChang 5.6 1.34 302 0.62 19.3
AnDong, YeongYang 6.0 1.13 380 0.54 19.8
SeoSan, HongSeong 6.1 1.31 687 1.31 23.8
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Table 4. Nitrogen and phosphorus balance of typical cropping types with different districts.

Inputs Outputs Nutrient Balance
Districts Cropping types (A) (B) (A-B)
T-N P,0Os T-N P,0Os T-N P,0Os
kg ha’
soybean-chines cabbage 427 191 209 113 218 78
HaeNam
soybean-garlic 400 213 216 110 184 103
hot pepper-chines cabbage 847 385 214 94 633 291
sesame-garlic 400 213 174 162 226 51
MuAn sesame-onion 470 178 173 127 297 51
soybean-onion 470 178 215 115 255 63
chines cabbage+ 1,600 590 223 118 1,377 472
PyeongChang )
cabbage (mono-cropping) 741 432 303 173 438 259
AnDong, hot pepper (mono-cropping) 425 331 103 33 322 298
YeongYang soybean-onion 669 228 215 83 454 145
SeoSan, chines cabbage* 1,035 424 244 128 791 296
HongSeong ginger-garlic 467 219 143 64 76 155
"Chines cabbage was cultivated twice at spring season and autumn season for year.
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