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Creation of new knowledge on global warming countermeasures using domestic
edible fuel biomass

Suzuki, Takahiro
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Productivity of sweet potato and methane could be increased to 200 MJ/
per year (photosynthetic efficiency: 4.0%) using the rhizosphere irrigation multi-layer cultivation
method. Compared with the production efficiency of various biomass reported so far and the CO2
absorption efficiency, the productivity of sweet potato obtained in this study can absorb 200 times
more CO2 per unit area than woody biomass. It was also found that the annual photosynthetic
efficiency of sweet potatoes could be further enhanced by achieving the world®s highest efficiency,
exceeding the maximum productivity of sugarcane reported in the tropical region of 170 MJ/
These results demonstrated that super mass production of sweet potatoes as edible fuel crops is
possible, and succeeded in creating new knowledge on global warming countermeasures.



)

@)

©)

1.2%

1.25

4300
30

2000

kcal

CO,
CO;
CO;
FIT
100 kcal
18 MJ 43
35
160  /kg
18 MJ

25

180

CO;

HT

CO;
CO;

MJ
2 IMJ
5
36

90%

30%

MJ 33

/kg



D

(2) CO:

©)
12

(4)

CO;
CO;

CO;

uv

CO;

CO;

CO;

15°C

CO;



D

uv

uv

uv

2 3°C

(2) CO,

CO;

CO;

©)

kg
4

CO;

uv
uv

IR

A /B, C
IR
CO;
CO;
CO;
CO;
CO;
12
5

uv
uv
uv
uv
IR
uv IR
40°C

12



(®)

200 MY 4.0%
CO;
200 CO2
170 MJ

CO;

HER RE IRILF— ek  CORIN

INAFV R EEWE Rel g iy EUEE FIE(B) o e
TE4E MIMI MIm”®y? MIMI  MIm®y! kgm’y’
LR E B& 1) 3.8% 223 AB Y« KF| 90% 200 16.8
ARENTAVYR BA 2) 0.06% 3 WHFHE 30% 1 0.08
a-Au TJ23 3) 1.2% 100 WHEESE 30% 30 25
TROFE  TIIL 4 20% 170 AV KE 70%" 119 10.0
:‘Eé;@\éif PRUT 5 15% TS AGVKE  60% 45 3.8
I(éfég‘ O% 6  13% 66  ASVKE  60% 40 33
iéig?& BT 15% 99 AV -KE  60% 59 5.0
1) T. Suzuki, M. Sakamoto, H. Kubo, Y. Miyabe, D. Hiroshima, Effects of sewage treatment water supply on

2)
3

4)

5)

6)

7

leaf development and yield of tuberous roots in multilayered sweet potato cultivation, Horticulturae 9(3)

309-309 2023 https.//doi.org/10.3390/horti culturae9030309

F. Schwerz, D.D. Neto, B.O.Caron, C. Nardini, J. Sgarbossa, E. Eloy, A. Behling, E.F. Elli, K. Reichardt,
Biomass and potential energy yield of perennial woody energy crops under reduced planting spacing.

Renew. Energy 2020, 153, 1238-1250. https://doi.org/10.1016/j.renene.2020.02.074.

A. J. Waclawovsky, P.M. Sato, C.G. Lembke, P.H. Moore, G.M. Souza, Sugarcane for bioenergy
production: An assessment of yield and regulation of sucrose content. Plant Biotechnol. J. 2010, 8, 263—
276. https.//doi.org/10.1111/j.1467-7652.2009.00491.X.

I. Lewandowski, JM.O. Scurlock, E. Lindvall, M. Christou, The development and current status of
perennial rhizomatous grasses as energy crops in the US and Europe. Biomass Bioene., 2003, 25, 335-361.
https://doi.org/10.1016/S0961-9534(03)00030-8.

H. Matsunami, M. Kobayashi, S. Ando, Y. Terashima, S. Tsuruta, H.Sato, Effect of planting density and
fertilizer application level on dry matter yield of Erianthus arundinaceus (L.). Jpn. J. Grassl. ci. 2016, 61,
224-233. https://doi.org/10.14941/grass.61.224.

N. Waramit, J. Chaugool, Napier grass: anovel energy crop development and the current status in Thailand.

J. Int. Soc. Asian. Agri. ci. 2014, 20, 139-150.



15 2 0 6

Suzuki Takahiro Sakamoto Masaru Kubo Hiroshi Miyabe Yui Hiroshima Daisuke 9
Effects of Sewage Treatment Water Supply on Leaf Development and Yield of Tuberous Roots in 2023
Multilayered Sweet Potato Cultivation
Horticulturae 309 309
DOl
10.3390/horticulturae9030309
Suzuki Takahiro Sakamoto Masaru Kubo Hiroshi Miyabe Yui Hiroshima Daisuke 12
Effects of Solar Radiation on Leaf Development and Yield of Tuberous Roots in Multilayered 2023
Sweet Potato Cultivation
Plants 287 287
DOl
10.3390/plants12020287
1
€02 2022
(2022) 107 110
DOl
31
200 €02 2022
31 84 85

DOl




65 (1)

2050

2023

73 79

DOl

64 (10)

: 57
40 ha LNG 2

2022

DOl

64 (5)

*

: 56
200 co2

2022

75 79

DOl

64(2)

®

200 C02

2021

59-64

DOl




2021

(2021)

205-208

DOl

2021

(2021)

209-212

DOl

63(10)

2021

107-111

DOl

63(9)

(€))

2021

2-5

DOl




58

2021

58

110-112

DOl

58

2021

58

113-115

DOl

2020

2020

301-304

DOl

60

2023




co2

2022
2022
200 co2
74
2022
200 co2
31
2022
2021

2021




2021

2021

58

2021

58

2021

2020




2020-023753

2020




