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Fruit sorting machine developed in the project

Fig. 1.
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1) Nakagawa, T. et al. (2018) The dynamics of fruit quality during
ripening of mature green tomato. Act. Hort. 1206: 285-289.

Tomato is one of the main products grown in greenhouses,
which are plant factories using solar light. Recently,
greenhouse size has increased along with advancement
production systems in Japan, and the Dutch Venlo
greenhouse at the Kashiwanoha campus is no exception. The
development of greenhouse technologies is advanced, so the
increase in tomato yield is remarkable. Until now, tomato
yield in Japan has been about 20kg/m’, significantly lower
than that of overseas. However, the international standard
yield, 50kg/m2, was obtained in Japan by a combination of
high-yield cultivar and environmental control.

Recently, we have encountered a new challenge. In
particular, there is a remarkable shortage of human resources
that can respond to rapid technological advances, and there
are some greenhouses that are not being fully utilized. While
the development of domestic human resources is delayed,
the industry’s expectations for the “Horticultural Industry
Program” developed by our faculty are very high. On the
other hand, domestic demand is certainly decreased due to
an aging and declining population. While tomato production
technology is growing steadily in Japan, domestic tomato
production is becoming oversupplied and unit prices are
starting to collapse. Moreover, if productivity increases

through the introduction of the smart agriculture promoted
by the government, there is a risk of a further decline in unit
prices. Therefore, shipment adjustment and inventory
management to control the supply to the market are also
required for fresh tomatoes. Here, I will introduce some of
the efforts of my research group aiming at tomato shipment
adjustment and inventory management. A part of this
research was carried out with the support of the management
body strengthening project of the Seiken Support Center.

[Green matured tomato] ~ The fruit quality at the fully
ripened stage seems to be the highest. Therefore, the
tomatoes on the market are harvested at the fully ripened
stage; but the standards for tomato harvesting differ by
season. Since the ripening of tomatoes depends on the
temperature, fruits at a mature stage near ripeness are
harvested during the low temperature period and those at a
mature stage near immaturity are harvested during the high
temperature period; and the fruits turn red during the
distribution process. Although the quality of fully ripened
tomatoes is high, the fully ripened fruits could not be
distributed due to their softness. The tomato is a climacteric
fruit and the quality is completed at the green-matured stage,
at which growing has finished”. Since the accumulation of
starch, which is a respiratory substrate, during the ripening
process finishes at the green matured stage, the fruit quality
after the green matured stage was almost unchanged.

[Potential of shipping adjustment and inventory control in
tomato fruit] Generally, the storability of tomato was
higher for younger fruit and that at the green matured fruit
was the highest. In fact, our research group has confirmed
that green matured fruit could be stored for one month at low
temperature and ripen normally after storage. The ripening
rate could be managed according to the ripening temperature.
Therefore, it would be possible to store the fresh tomato for
one month under low temperature and adjust the shipping by
control of ripening temperature. In order to manage the
tomato inventory, it is important to know the mature stage at
harvest. Our research group also developed a fruit sorting
machine that can analyze fruit maturity (Fig. 1), and we
have conducted demonstration research using this device.

In the global strategy of Japanese agriculture, the
importance of the export industry is increasing more than
ever, and developing overseas markets is urgently needed to
offset the shrinking domestic market. It would be expected
that this technology could contribute not only to domestic
distribution but also to export industries.




