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Feasibility in Utilization of Sugar Crops
as Bio-energy Resources in Korea
Kyeong Bae Park* and Myung Hwan Lee**

ABSTRACT : Several experiments were conducted to elucidate a possibility of sweet sorghum, sugar beet

and sugar cane as the resources of bio-energy which were collected from Philipine, India. Japan and Gene
-bank in Korea. The experiments were carried out in Chinju, Korea from 1986 to 1988. When sweet sorghum
cultivars were taken from 70 to 118 days after sowing on May 20, 1988 upto heading stage, the sugar content
of stem was 6 to 14% and vielded 4 to 10ton per 10a in terms of the total fresh weight of plant. Sugar beet
root contained 9.2 to 19.8% in sugar producting 3, 542 to 6, 397kg per 10a. Meanwhile, the sugar content in
stem of sugar cane was 15.2 to 16.7% and final growth the late October in this particular region. Particularly,
F1 hybrid cultivar{(s-1) of sweet sorghum could be harvested twice in a year. The alcoho! quantity obtained

from the juice of sweet sorghum was 180f per 10a and was increased as sowing date was earlier. The results

suggested that it would be possible to utilize the sugar crops as bio-energy resources using improved cultural

methods and effective fermentation techniques.
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Table 1. Growth characteristics of sweet sorghum (Chinju, 1988)
Plant No. of Fresh Dry Sugar
Variety Heading height fresh leaf weight weight content
date {cm) plant~} (kg/10a) (kg/10a) (Brix%)
Fixed
race
Cosor-1 Sep.15 222 18.9 6, 889 1,812 10.0
Cosor-2 Sep. 2 .8 7,555 2,319 6.0
Cosor-3 Aug.29 147 9.8 4,333 1,170 6.0
F1 hybrid
s-1 Jul.29 234 7.4 11, 444 3,399 14.0
s-2 Aug.28 366 13.7 15, 000 3,960 9.5
SCS-500 Jul.30 245 7.9 7. 667 2,223 10.5
SCS-501 Jul. 30 229 7.1 5. 889 1,472 9.6
SCS-504 Sep.12 389 14.2 13,555 3,768 10.0
SCS-507 Sep.10 374 13.0 12, 000 2,556 9.0
SCS-509 Aug. 2 224 5.8 5111 1,354 9.6
SCS-561 Sep.12 375 12.9 14, 221 3,584 11.5

Sowing date : May 20, ** Harvesting date .

Sept.20, 1988
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Table 2. Growth characteristics of sugar beet (Chinju, 1986)

No. of Fresh Wt. Root Root Sugar Cercospora
Variety fresh of leaf weight length content leaf spot
leaves (g/plant) (kg/10a) {cm) (Brix%) (0-9)
Hacemo 14 151 4, 391 28.5 18.2 5
Satorave 19 149 4,729 26.2 17.9 3
Semarave 13 80 4,268 26.8 14.2 3
Polyraven 11 109 3, 846 23.7 15.9 3
Ceramo 19 297 6, 333 23.6 19.8 1
H511f 13 73 3,542 24.9 14.5 3
Trirave 15 109 4, 263 25.4 16.7 3
Polyrave. E 14 279 4,501 26.3 16.9 3
Beta vulgaris 11 69 4,371 25.0 9.2 1
(009)
Beta vulgaris 11 107 4,929 27.0 9.4 1
(010
Beta vulgaris 15 97 6, 397 28.2 13.9 1
(011)
* Sowing date | May 7, 1986
Table 3. Growth characteristics of sugar cane(Chinju, 1986)
Plant No. of Stem Sugar Fresh
Variety height internode diameter content weight
(cm) plant™? (cm) (Brix%) (g/plant)
COC 8201 83 8 2.8 16.5 357
CcO 6304 80 10 3.0 15.4 448
C 85061 116 13 2.8 16.7 773
COC 8001 88 11 3.0 15.2 532
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Table 4. Plant height and fresh plant weight in control and regrowth stems of sweet sorghum (Chinju, 1987)

Cutt- 25DBH* Heading time Harvest time Total

Sowing Variety ing Heading
date times date PH**  FPW=*** PH FPW PH FPW FPW
COSOR-1 1 Aug.20 - - - - 9% 5,639 5,639
Apr.15 2 Aug.20 76 5,271 - - 40 2,552 7. 823
2 Aug.20 - - 95 5,360 24 1,736 7,296
S-1 2 Jul. 14 - - 217 6,396 212 6,042 12,438
COSOR-1 1 Aug.23 - - - - 94 4,896 4,896
May 1 2 Aug.23 76 3,601 - - 42 2,542 6,143
2 Aug.23 - - 92 4,799 18 1,771 6,570
S-1 2 Jul.18 - - 207 5,521 227 5,215 10,736

* DBH : days before heading, ** PH : plant height(cm),

*** FPW ! fresh plant weight(kg/10a}

Table 5. Sugar. juice and alcohol vield in control and regrowth stems of sweet sorghum{Chinju, 1987)

25DBH* Heading time Harvest time Total

Sowing Variety Cutting
date times  S**  J*** A*** S J A S J A ] A
COSOR-1 1 - - - - - - 14.7 968 43 968 43
Apr.15 2 6.1 887 - - - - - - - 887 -
2 - - - 8.0 1,270 - - - - L2710 -
S-1 2 - - - 11.4 2,147 94 14.6 2,102 92 4,249 186
COSOR-1 1 - - - - - - 12,2 792 32 792 32
May 1 2 5.3 562 - - - - - - - 582 -
2 - - - 72 892 - - - - 82 -
s-1 2 - - - 10,6 1,914 69 14.8 1.90¢ 80 3,818 149

* DBH : davs before heading, ** S : sugariBrix%).
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