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Nitrogen Budgets of Agriculture and Livestock in South Korea at 2010
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Abstract : The objectives of this research were to estimate nitrogen budgets in agriculture and livestock in 2010, and to evaluate
nitrous oxide (N>O) emission by a local government. Input-output budgets for nitrogen were categorized into two sections including
agriculture and livestock. Fertilizer, deposition, fixation, compost, irrigation, and feed were used as the nitrogen inputs while crop
production, crop uptake, denitrification, volatilization, leaching, compost, and ocean disposal were used as the nitrogen outputs. Annual
nitrogen input and output for agriculture and livestock were 1,148,848 N ton/yr and 610,380 N ton/yr respectively indicating the
decrease of the nitrogen input and output, compared to our previous researches in 2005 and 2008. Total nitrogen input in 16 local
government was estimated resulting that N>O emission was the highest for Jeonnam (2,574 ton/yr) and the lowest for Seoul (7
ton/yr).
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Fig. 1. Input of nitrogen for agricultural area, livestock, forest and
urban in South Korea by Nam et al,
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Table 1, The difference between 2009 and 2010 of agricultural area in South Korea

o 2009(A) 2010(B) Increment(B-A)
Paddy (ha) Upland (ha) Paddy (ha) Upland (ha) Paddy (ha) Upland (ha)

Country 1,010,287 726,511 984,140 731,161 -26,147 4,650
Seoul 536 804 318 612 -218 -192
Busan 5,025 2,586 4,647 2,689 -378 103
Daegu 5,186 4,458 4,667 4,596 -519 138
Incheon 14,281 6,349 13,662 6,744 -619 395
Gwangju 7,560 3,762 7,302 3,793 -258 67
Daejeon 2,131 2,700 2,041 2,725 -90 25
Ulsan 7,454 4,546 7,209 4,445 -245 -101
Gyeonggi 103,939 79,527 101,896 79,780 -2,043 253
Gangwon 43,869 67,778 43,190 67,982 -679 204
Chungbuk 52,994 65,925 50,999 65,974 -1,995 49
Chungnam 172,136 65,545 169,081 64,650 -3,055 -895
Jeonbuk 146,164 59,504 143,222 60,677 -2,942 1,173
Jeonnam 198,874 110,929 194,764 112,497 -4,110 1,568
Gyeongbuk 144,150 134,515 141,005 135,228 -3,145 713
Gyeongnam 105,930 58,192 100,104 59,547 -5,826 1,355
Jeju 58 59,425 33 59,222 -25 -205
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Table 2, Input and output of nitrogen considered for nitrogen
application rate

Reference

Ortiz et al,, 2006;
Gang et al,, 2008

[tem Application rate

Paddy field fixation 35 kg/ha/yr

RDA, 2011;

15 kg/haiyr | o et al. 2008

Upland fixation

Lee et al,, 2002;

Paddy field deposition Leip et al., 2011

11 kg/ha/yr

Nam et al , 2011;

11 kg/hajyr Cherry et al,, 2011

Upland deposition

RDA, 2011;

Irrigation flow rate Kim et al., 2010

43,84 kg/ha/yr

Kallenbagj et al , 2010;
Parfitt et al,, 2006

Denitrification of Paddy

field 30~70 kg/ha/yr

Cao et al,, 2006;

Denitrification of Upland 30 kg/ha/yr Bashkin, 2002
. KHIDI, 2011;
o ,
Protein in feed 15% Yoon et al, 2008
. . ) KHIDI, 2011;
0 ,
Nitrogen in protein 16% Yoon et al, 2008
Livestock manure of waste] 27.6% MOE, 2011
Crop uptake 61.7% Park et al,, 2010
Kim et al,, 2009;
N ) o .
Volatilization of agricultural 16.5% Medinga et l_, 2007
Leaching 2.45% No et al,, 2009;

Kaushal,, 2011

Table 3. Atmospheric deposition and biological fixation of agri-
cultural area

Application rate  Total input

il frea (ne) (kg/ha/yn) (ton/yr)
Atmospheric  Paddy 984,140 11 10,825
deposition  Upland 731,161 11 8,042
Biological Paddy 984,140 35 34,444
fixation  Upland ~ 731,161 15 10,967
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Fig. 3. Annual use of chemical fertilizer in South Korea,
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Table 4, Estimated nitrogen in agricultural production of South
Korea in 2010

Annual production g protein/kg  Nitrogen (ton)

2010
Rice 4,295 413 88 60,479.41504
Wheat & Barley 120,332 92 1,771 28704
Misce-llaneous 7,894,390 106 1,447 84128
Potatoes 2,489,151 22 7605136
Pulses Grains 119,288 330 6,298.4064
Fruits 2,489,151 6 2,389,58496
Vegetables 7,894,390 15 18,946,536
Total - - 92,093,58432
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Table 5, Factors correlating with NoO emission from agricultural
area of local government

FSN FAN FBN FCR FOS

(tonfyr)  (tonfyr)  (tonfyr)  (ton/yr) (ha)
Seoul 229 191 20 146 930
Busan 1,809 1,510 202 1,157 7,336
Daegu 2,284 1,907 232 1,461 9,263
Incheon 5,082 4201 579 3,219 20,406
Gwangju 2,736 2,284 312 1,750 11,095
Daejeon 1,175 981 112 752 4,766
Ulsan 2,874 2,399 318 1,838 11,654
Gyeonggi 44,802 37,409 4,763 28,665 181,676
Gangwon 27,415 22,891 2,531 17,541 111172
Chungbuk 28,846 24,086 2,774 18,456 116,973
Chungnam 57,369 47,858 6,887 36,879 233,731
Jeonbuk 50,282 41,985 5922 32,172 203,899
Jeonnam 75,772 63,269 8504 48,481 307,261
Gyeongbuk 68,120 56,880 6,963 43,585 276,233
Gyeongnam 39,371 32,874 4396 25,190 159,651
Jeju 14613 12,201 889 9,349 59,225
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Fig. 4. Livestock sludge disposed in ocean in South Korea,
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