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¥/kg ¥/m* A% ¥/(fE m) m m m m B Y(FEm)
=k 291 1,621 7 2,607 1.8 2.5 0.2 2.9 1.3 4,793
Wb 1,022 2,693 8 4,040 0.2 0.3 0.2 0.5 0.8 42,082
Xl 264 1,113 5 2,672 1.5 2.1 0.2 2.3 1.2 5,809
Wz A 72 243 iz 417 0.3 1.1 0.2 13 8.0 1,605
IENAAED 409 432 4 1,296 0.4 0.6 0.2 0.8 2.6 8,527
A 412 869 i 1,490 2 i34 0.2 1:9 2.2 3,964
L 52, 180 439 3 1,756 0.3 0.4 0.2 0.6 1.9 14,161
P 277 713 fl 1,223 0.8 itk 0.2 13 27 4,632
het-4 303 520 3 1,247 0.6 0.8 0.2 1.0 27 5,996
FpLY 76 275 4 825 0.4 0.6 0.2 0.8 4.0 5,427
4 v 157 450 1 1,349 0.7 1.0 0.2 12 2.5 5,718
TeEhE i 345 8 518 0.5 0.7 0.2 0.9 6.5 2,876
WAL A 95 291 6 h82 0.4 0.8 0.2 1.0 8.7 2,909
PEDOUNVE 255 478 9 637 0.5 1.5 0:2 1% 5.2 1,873
FEQEW a4 203 4 610 0.6 0.8 0.2 1.0 Bi5 2,935
s 389 1,426 i 2,445 0.8 1.3 0.2 1i3 1.4 9,259
A —kz— 197 133 4 458 2.0 2.8 0.2 3.0 7.3 763
=L 235 174 8 261 1.0 1.8 0.2 1 12.8 767
IIED 181 280 10 336 0.5 1.5 0.2 13 9.9 989
SRNAIT A 701 306 1 L7 1.0 1.4 0.2 1.6 3.6 2,866
NI 146 147 b 354 1ib 2.1 0.2 23 9.4 769
AT A 442 513 4 1,538 0.4 1.4 0.2 1.6 22 4,807
Frwyal)— 310 286 b 687 0.4 0.6 0.2 0.8 4.9 4,520
FARD S 114 273 4 820 0.5 0.7 0.2 0.9 4.1 4,555
AT 485 294 4 882 0.8 1.1 0.2 1.3 3.8 3;339
SR AED 879 347 8 521 1.0 1.4 0.2 1.6 6.4 1,627
Al 237 1,183 6 2,366 0.5 0.7 0.2 0.9 1.4 13,147
HN 70— 167 242 5 580 0.4 0.6 0.2 0.8 5.8 3,815
) 301 54 6 1,194 0.8 1.2 0.2 1.4 1.5 5,876
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Biological and Systems Engineered Approach for Highly Efficient and
High-value-added Production in Plant Factory System

Motomu Akita' and Takahiro Suzuki'

Plant factories are closed plant production facilities of which the environment is highly controlled. The highly
efficient and high-value-added production is required in plant factories bhecause of the significant equipment
investment and cost for maintaining the systems. Here we reviewed recent studies to improve the productivity and/or
quality of vegetables produced in plant factories based on two important points of view, biological approach and
systems engineered approach.

In biological approach, plants’ response against artificial environmental factors has been studied to improve
qualily and/or enhance the level of valuable metabolites. The results strongly indicate that environmental control
techniques are expected to be used to provide high-value-added vegetables. Genetic engineering has also been
applied to develop new sources of valuable compounds that are mainly originating from other organisms. Genelic
engineering is also expected to be applicable for development of suitable plant materials (varicties) for closed
production system.

In application of plant factory process, productivity of biomass and its profit depend on the growth profiles and
market values of the products. Estimation model of the productivity for various vegetables and crops is introduced by
quoting the recent market values of agricultural industry in Japan. The estimation model also evaluates the
productivity of vegetables cultured by a multiple-beds system. The economic analysis elucidated that the smaller size
and shorter period of cultivation are significant factors for enhancement of the productivity and profit of the system
and thereby lettuce has been chosen as the product. Thus, high density cultivation of vegetables in shorter time is
essential for developing sustainable novel systems. Consequently, advanced technology for operating multiple-beds
culture systems in the limited space with low cost and low energy consumption to maintain optimal environmental
condition is required. Current study by the authors for controlling growth cycle by matching photon wavelength with
plants cultured in a small bioreactor system is also cited in this report.
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