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Assessment of BiomassProduction and
Potential Energy of Major Bioenergy Crops

Byong-Gu Ko', Kee-Kyun Kangl, Deolg-Bae Lee', Gun-Yeob Kim', Suk-Young Hong',
Min-Kyeong Kim', Kyu-Ho So', Myung-Chul Seo’, and Jong-Ho Seo’

'National Academy of Agricultural Science(NAAS), RDA, 150 Suin-ro, Suwon-si 441-707,
*National Institute of Crop Science, RDA, 151 Suin-ro, Suwon-si 441-857

To evaluate the potential value of the major bioenergy crops which are wheat, canola, barley, corn, and
sweet potato in Korea, we investigated the production of biomass and calorific value of crops, and also
compared input and output factors among bioenergy crops during the cultivation period. There was
difference between the biomass values in Agricultural and Forestry statistical yearbook(2006) and the one
investigated in this experiment, also there was difference in crops and in species. Among the crops
investigated, sweet potato(Jinhongmi, Yulmi) was shown the highest amount of biomass production and
corn(Gangdaok) was shown the highest amount of the total biomass which is the total aboveground
biomass at harvest. Oilseed canola which is presently a major source of bio-diesel had highest calorific
value as 6,673~6,725 cal g'l. Wheat and corn grains which are source of bio-ethanol were in the range of
3,879~4,317 cal g". Gangdaok(Corn) produce the highest total calorific value in unit cultivating area
among the crops as 8,263 kcal m”. Corn was shown that the input and output factors were the highest level
among bioenergy crops during cultivation period. Sweet potato also was shown that output factor was the
highest level though its input factors were average level. It is needed to be investigated more crops for
collecting the higher potential value of bioenergy production further considering small land area and its

effective utilization in Korea.
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Table 1. Sampling time and spots of Bioenergy crops.
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Crops Species Sampling time Sampling spots
Wheat Keumkangmil, 07.6.14, 6.18.  SwwonNICS,
Geurumil (N37°15 "39.49 ", E126°58 3522 ")
Tammiyuchae, MuanBCRC,
Canola '07.06.07. , ” , "
Sunmangyuchae (34°58 "08.45 ", 126°27 "11.54 ")
Youngyangbori, Suwon NICS,
Barley gvang 107.06.08. LT
Olbori (N37°15 "40.12 ", E126°15 "37.14 ")
Gangdaok, Jangdaok, Suwon NICS,
Corn '07.09.11. oo ” oco p
Kwangpyeongok (N37°15 4136 ,E126°58 36.53 )
Jinhongmi, Muan BCRC,
Sweet potato . '07.10.26. oo P o s P
Yulmi (34°58 "13.25 7,126°27 "1521 ")
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Fig 1. Cultivated Area by Major Bioenergy Crops.
Agricultural and Forestry statistical yearbook 2006.
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Table 2. Yields and production of Major Bioenergy Crops.
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Crops Yields Cultivated Area Production
kg 10a" ha ton

Total - 65,564 258,055
Common Barley 430 9,064 38,551
Naked Barl

Barley ed barley 415 28,101 116,623
Beer Berley 368 25,793 94,485
Wheat 33 2,603 8391
Rye 236 5 13

Canola 114 914 1,045

Corn 444 16,273 71,835

Sweet potato (Converted Potato) 589 15,861 88,545

Data are average values between 2002 and 2006 from annual statistical reports
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Table 3. Production of biomass and harvest index by major bioenergy crops.

. Biomass (kg 10a™) Harvest index
Crop Species
Yo' Yoo (Yo Yiiol)
mk: il 7 1 .37
Wheat eumkangmi 39 ,080 0.3
Geurumil 315 676 047
Tammiyuchae 250 790 0.32
Canola
Sunmangyuchae 350 1,045 0.33
Barley Youngyangbori 364 729 0.50
Olbori 275 511 0.54
Gangdaok 818 2,035 0.40
Corn Jangdaok 880 1,633 0.54
Kwangpyeongok 828 1,860 045
Jinhongmi 1,189 1,689 0.70
Sweet potato Yulmi 1,015 1472 0.69
'Y, is harvested grain.
¥ Yot is the total aboveground biomass including the harvested grain at maturity.
Table 4. Production of calory by major bioenergy crops.
. Calorie(cal g ) Energy production
Crop Species 2
Yo Yom' (kcal m™)
Wheat eumkangmil 4317 3,985 4,434
Geurumil 4,263 3,989 2,781
Tammiyuchae 6,674 3,896 3,771
Canola
Sunmangyuchae 6,725 3918 5,077
Barley Youngyangbori 4,181 4,059 3,004
Olbori 4,179 4,052 2,657
Gangdaok 4,190 3,974 8,263
Corn Jangdaok 4,146 3,886 6,575
Kwangpyeongok 4,145 3,903 7461
Jinhongmi 3,879 4,014 6,618
Sweet potato Yulmi 3,888 4044 5793

" Y, is harvested grain.
¥ Yo is the aboveground biomass excluding the harvested grain.
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Table 5. Comparison of input and output factors among bioenergy crops during.

Input factor Output factor
Crop Amount of Amount of No. of Energy
irrigation fertilization agrichemicals production kcal m”

Wheat + + ++ +

Canola ++ ++ ++ ++

Barley ++ + ++ +

Corn +++ +++ ++ ++

Sweet potato ++ ++ + ++

+ low, ++ common, +++ high

B}t CH(Table 4).
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