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Estimating Carbon Fixation of 14 Crops in Korea

Gun-Yeob Kim, Byong-Gu Ko, Hyun-Cheol Jeong, Kee-An Roh, Kyo-Moon Shim,
Jeong-Taek Lee, Deog-Bae Lee, Suk-Young Hong, Soon-1k Kwon

National Academy of Agricultural Science(NAAS), RDA, Suin-ro 150, Gwonseon-gu, Suwon-si, 441-707, Korea

Carbon fixation and density of crops are important to estimate carbon uptake or emission by agricultural
production activities and to establish life cycle inventory of crops for assessment of climate change impact.
In this study, regional carbon fixation and density in each part of 14 crops, harvest index, and ratio of
aboveground to underground were investigated to estimate biomass of 14 crops in Korea by using
agricultural statistics data. Biomass yield of potato was 16.5 ton ha”, which was the highest, and those of
rice, sweet potato, and garlic were 10.5 ton ha”, 8.7 ton ha™, and 7.5 ton ha respectively. Biomass yield of
Green onion was the lowest as 2.8 ton ha™. Carbon density of 14 crops were in the order of potato (6.4 ton
ha'l), rice (4.2 ton ha'l), sweet potato (3.4 ton ha'l), rape (2.9 ton ha'l) and garlic (2.8 ton ha'l). Regional
distribution of carbon contents for each crop mapped revealed that carbon fixation of rice, soybean,
sesame, garlic, and green onion were the highest in Jeonnam province, barley, red pepper, and watermelon
in Gyeongnam and perilla in Chungnam, peanut in Gyeongbuk, rape and carrot in Jeju, sweet potato in
Gyeonggi, potato in Gangwon. The results can be applied for assessing life cycle inventory of crops and
crop productivity using remotely sensed data.

Key words: Carbon fixation, Carbon density, Agricultural statistics
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Table 1. Agricultural statistics of 14 crops for 5 years (2002~2006) in Korea.

- 349 - e

°

Crops Cultivation area Production Production
ha ton ha” ton

Rice 987,179 4.8 4,732,062

Barely 9,064 25 22,754

Soybean 88,438 1.6 139,658

Sesame 35,221 0.5 19,122

Perilla 26,033 0.8 20,455

Peanut 3,868 20 7,921

Rape 914 1.1 1,045

Sweet potato 15,861 18.9 299,808

Potato 25,344 26.3 666,494

Carrot 3,050 385 117,720

Garlic 31,378 11.7 367,502

Green onion 13,723 29.1 399,020

Red pepper 66,796 5.7 377974

Watermelon 22,953 36.0 825,970
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Table 2. Total biomass of 14 crops in Korea (2002~2006).
Crops Water Harvest Ratio of aboveground Biomass Total
content Index to underground Grain Stem & leaves Root biomass
% ton ha''
Rice 15 0.490 3.76 4.1 42 22 10.5
Barely 14 0.440 34.57 22 27 0.1 5.0
Soybean 14 0.484 34.98 1.4 1.4 0.1 2.9
Sesame 7 0.147 6.90 0.5 29 0.4 38
Perilla 5 0.103 3.10 0.7 43 0.5 5.6
Peanut 10 0.367 21.04 1.8 32 02 53
Rape 15 0.170 12.50 1.0 4.7 0.5 6.2
Sweet potato 75 0.894 0.84 4.7 4.0 - 8.7
Potato 70 0.847 1.30 79 1.4 72 16.5
Carrot 91 0.722 0.11 35 04 - 39
Garlic 67 0.697 0.35 39 1.9 1.7 7.5
Green onion 92 0.901 8.69 24 - 0.3 2.8
Red pepper 73 0.282 73.86 1.5 39 0.1 55
Watermelon 93 0.847 331.82 2.5 0.5 - 30
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Table 3. Carbon fixation in each part for 14 crops
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Ratio of carbon composition at each part (%)

Crops

Stem and leaves Harvested grain Root
Rice 37.6 425 37.6
Barely 377 36.8 31.6
Soybean 40.5 492 419
Sesame 40.7 56.2 33.6
Perilla 41.7 54.0 23.6
Peanut 40.0 59.6 40.6
Rape 44.5 57.6 40.2
Sweet potato 383 - 39.5
Potato 375 40.7 36.6
Carrot 335 - 36.8
Garlic 36.7 39.2 31.6
Green onion 38.1 - 34.8
Red pepper 435 48.6 322
Watermelon 33.7 419 394

Table 4. Carbon density in each part of 14 crops by parts.
Carbon density
Crops - Total
Grain Stem and leaves Root
ton ha’

Rice 1.73 1.59 0.83 42
Barely 0.79 1.04 0.04 1.6
Soybean 0.67 0.59 0.03 1.3
Sesame 0.28 1.19 0.12 1.6
Perilla 0.40 1.81 0.12 2.3
Peanut 1.10 1.27 2.37 2.5
Rape 0.56 2.11 0.18 2.9
Sweet potato 1.87 1.52 - 34
Potato 321 0.53 2.62 6.4
Carrot 1.28 0.13 - 14
Garlic 1.52 0.71 0.61 2.8
Green onion 0.93 - 0.11 1.0
Red pepper 0.74 1.69 0.02 2.5
Watermelon 1.06 0.15 - 1.2
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Fig. 1. Carbon fixation (ton) of 14 crops at each province or city in Korea.
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