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Abstract

We confirmed that the green light irradiation in dark resulted in a
jasmonic acid (JA) expression, induction of flowering in both of strawberry
(Houkouwase) and Arabidopsis thaliana plants and 15% increase of fruits
yield compared with normal light conditions in strawberry cultivation. JA
is known as a signal transduction hormone which enhances the defense
gene expression and suppresses the growth of plants. We also confirmed
that salicylic acid (SA) was induced by blue light irradiation in dark in
strawberry cultivation, but this SA induction by blue light was not observed
in A. thaliana. Red light irradiation in dark increased fruit yield due to
relatively large fruits. This suggests auxin (IAA) induction by red light
signal in dark. These results suggest that monochromatic light irradiation
in dark specifically controls plant hormone expression through an
activation of light signal transduction mechanisms, which causes a specific
photomorphogenesis. The mechanism of fruit yield increase by green light
irradiation in dark has remained to be solved. To elucidate the phenomenon,
we made a hypothesis that induced JA, as a signal of shade avoidance, by
green light irradiation in dark strengthen a mechanism of TAA induction as
homeostatic reaction, and the homeostatic mechanism function by
following sun light irradiation in day light time. According to this
hypothesis, we tested whether sequential light treatment of red or blue
light irradiation after green light irradiation in dark enhance more strongly
to the IAA induction than the green light treatment only. Far red and
green light in the sun light may cause negatively to homeostasis and
monochromatic red or blue light may enhances strongly the green light
signal in the dark. Thus we have set up four strawberry cultivation group,
red light irradiation in dark after green light irradiation in dark group (G-R
group), blue light irradiation in dark after green light irradiation in dark
group (G-B group), green light irradiation in dark group (Green group) and
no irradiation group (Non group). Although a number of flowering was
induced in G-B light regime, leaves area were relatively small and fruits
yield did not increased as much as increased flowering. In G-R group leaves
area were relatively large, fruits yield increased 91% compared with Non
group and both of JA and IAA levels in shoots increased. Sequential light
treatment of red light irradiation after green light irradiation in dark (G-R
method) will be a new cultivation technique to increase fruits yield using
light signal response and photomorphogenesis in strawberry and other
plants.
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