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Studies on the Cultivation of Sweet Potato as a Source of Alcohol Production; Effects of
Planting Density on Alcohol Production

Akihiro NOSE, Misao NAKAMA, Kiyomatsu MIYAZATO, and Seiichi MURAYAMA
Faculty of Agriculture, University of the Ryukyus, Nishihara, Okinawa 903-01,

Using two varieties of sweet potato ([pomea batatas (Lam.) L.), “Okiyutaka”, high starch
content variety, and “Turusengan”, vigorously shoot growing variety, effects of planting
density on the characteristics of raw material processed at energy self-supply alcohol produc-
tion plant were investigated. Three experimental blocks of plant density were designed, such
as 10 cm X 80 cm (12,500 plants per 10 a), 20 cm X 80 cm (6,250 plants per 10 a), and 40 cm X
80 cm (3,125 plants per 10 a). Energy self-supply (PE/NE ratio) of alcohol production was
calculated using obtained data and hypotheses. When PE/NE ratio attained to one, max.
potential alcohol production was obtained with the 20 cm X 80 c¢m block for the Okiyutaka and
40 cm X 80 cm block for the Turusengan. At the Okiyutaka, the planting density did not affect
the number of days from planting day to the day when PE/NE ratio attained one. Max. starch
yield efficiency and actual max. tuber yield were obtained with the 40 cm X 80 c¢cm block for

“two varieties.
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Fig. 1 Effects of planting density on time cources of total dry matter.

OKI, TURU, YOGI, and NAKA means Okiyutaka, Turusengan, Yogimurasaki, and Na-
kamurasaki of variety name, respectively. Numerals after alphabet in the figure, such as 10,

20, and 40, mean 10 X 80 cm, 20 X 80 cm, 40 X 80 cm of planting density, respectively.
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Fig. 2

Effects of planting density on time cources of tuberous root.

Alphabets and numerals in the figure are the same as in Fig. 1.
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Fig. 3

Effects of planting density on time cources of starch and potential ethanol production.

Alphabets and numerals in the figure are the same as in Fig. 1.
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Fig. 4 Effects of planting density on time cources of dry matter partioning ratio.
10, 20, and 40 in the figure indicates 10 X 80 cm, 20 X 80 cm, and 40 X 80 cm of planting density, respectively.
ﬂ; tuberous root, []; small root, @; vine, ; leaf, ] ; dead part of shoot.
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Fig. 5

Effects of planting density on relationships among starch yield (STC),

starch yield

efficiency (YE), and degree of energy self-supply (PE/NE).
Other alphabets and numerals in the figure are the same as in Fig. 1.
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Table 1 Effects of planting density on parameters of alcohol production at PE/NE=1.

Variety Kttainable da Total dry Tuberous Starch Ethanol  Starch yield
Density aft:’ Slantingy matter root efficiency
(cm) g/nt dw.g/m g/m’ ml/nt g/mt/day
Okiyutaka
10%x80 104 1260 896 418 281 4.03
20 X80 100 931 652 462 310 4.64
40 x 80 103 547 536 300 202 2.91
Turusengan
10x80 156 532 233 145 97 0.93
2080 130 360 192 114 77 0.88
40 %80 140 450 239 170 114 1.21
Yogimurasaki
10 x 8¢ 75 522 173 44 30 0.58
20X 80 103 982 722 509 342 4.96
Nakamurasaki
20X 80 78 466 186 141 95 1.82
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Table 2 Effects of planting density on parameters of alcohol production at maximun

starch yield efficiency.

Variety Attainable day Total dry Tuberous Starch Ethanol  Starch yield PE/NE
Density after planting matter root effciency ratio
{cm) g/m dw.g/m g/m? ml/m’ g/mf/day kcal/kcal
Okiyutaka
10 x 80 125 1429 1053 627 421 5.02 0.41
20x80 120 1136 918 696 468 5.80 0.41
40 X80 137 1286 1112 721 485 5.27 0.21
Taurusengan
10x 80 99 305 124 68 46 1.31 2.66
20%80 90 250 150 68 66 1.09 4.60
40X 80 135 432 220 165 1m 1.22 1.14
Yogimurasaki
10X 80 133 1018 736 483 325 3.63 0.68
20 %80 120 1201 1011 656 442 5.47 0.46
Nakamurasaki
20x 80 117 695 411 286 192 2.44 0.70
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Table 3 Effects of planting density on parameters of alcohol production at max. starch

yield obtained actually.

Variety Sampling date Toberous  root Starch Percentage Starch Max. LAI
Density days fresh dry yield of dry matter  value LAI (1)
(cm) after planting kg/mt g/m g/m % % '/t days
Okiyutaka
10x80 137 3.3 1088 688 3 63 4.73 90
20x80 153 2.8 983 762 35 8 4.61 104
4080 137 3.5 1195 793 34 66 3.1 137
Turusengan
10x80 153 0.7 234 145 32 62 2.85 104
2080 120 0.5 197 116 36 59 1.94 %0
40x80 137 1.1 286 177 26 62 1.64 120
Yogimurasaki
10%80 153 2.5 765 531 31 69 3.39 71
2080 137 3.1 1200 742 39 62 3.54 50
Nakamurasaki
2080 137 17 503 345 29 69 3.45 90

LAL Leaf Area Index, (1); Attainable day from planting.
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Table 4 Effects of planting density on parameters of logistic curve.

Variety Total matter Tuderous root Starch
Density dry weight dry weight
(cm) K A B K B A K B A

Okiyutaka
10x80 0.0598 1510 15.0 0.0887 1088 0.50 0.0894 688 0.10
20% 80 0.0761 1210 2.0 0.0987 983 0.0940 763  0.10
40 80 0.0584 1639 2.0 0.0824 1195 0.20 0.0824 793  0.10
Turusengan
10x 80 010420 575 10.0 0.0795 235 0.20 0.0945 145 0.01
20X 80 0.0416 402 15.0 0.0589 198 0.10 0.0714 116 1.00
40X 80 0.0716 500 0.2 0.0848 287 3.00 0.1088 177  0.01
Yogimurasaki
10X 80 0.0667 1039 0.7 0.0848 765 0.01 0.0818 531 0.10
20 % 80 0.0486 1453 20.0 0.0769 1210 0.01 0.0720 743  1.00
Nakamurasaki
20 % 80 0.0621 730 10.0 0.0727 503 1.00 0.0495 345 5.00

K; coefficient of growth, A; upper limit, B; integral constant.
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