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Research on the photosynthesis promotion by using wavelength shifting
material of sunlight (3)
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Abstract

The agricultural net and sheet doped the fluorescent dye have been developed. They have effect which
reduces light of ultraviolet range and is able to promote photosynthesis. Radish are grown in the incubator
with the light source and the outdoor field by using net, sheet and white mulch. Moreover, these nets were
applied to cultivation of the apple named sunlight Youko in the apple garden.

As a result, the harvest of radish and apple has increased and the sugar content has increased, too. It was
clarified that the net and sheet where have been developed to cultivation of agriculture were useful and

effective to promote photosynthesis.
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(a) Net (b) Sheet

Fig.1 Agricultural net and sheet with fluorescent dye
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Fig.2 Comparison of various spectrum distributions

for sun light

Table 1 Ratio of R/B (sun light)

Ratio of R/B Shading rate

Free - 0.63(1.00) 0
Net TypeA 0.66(1.04) 0.14
TypeB 0.70(1.10) 0.20
TypeA 0.68(1.07) 0.15
S t
hee TypeB  0.73(1.15) 0.21
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Fig.3 Cultivation scenery

Fig.4 Illustration of cultivation with white mulch sheet or

agricultural net
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Table 2 Cases of cultivation with agricultural sheet and net

Net,Sheet{upper) Sheet(lower)

(a) —

) — (b) White mulch sheet
(c) Sheet
(a) —

) Net(TypeB) [(b) White mulch sheet
(c) Sheet
(a) —

@ Sheet(TypeA) [(b) White mulch sheet
(c) Sheet
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Table 3 Cases of light sources

light sources
(a)Fluorescent lamp
(b)Fluorescent lamp(12)+Black light(3)
(
(

Net(upper)

Q -

@  Net(TypeB)

a)Fluorescent lamp
b)Fluorescent lamp(12)+Black light(3)

Table 4 Ratio of R/B (with or without black light)

R/B
without Black light  with Black light
Free 0.48(1.00) 0.44(0.91)
Net(TypeB) 0.56(1.16) 0.56(1.16)
Sheet(TyoeA) 0.63(1.32) 0.67(1.39)
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Fig.6 Apple garden with agricultural net(July,2008)

Vol.36, No4

._55_

Fig.7 Apple garden with agricultural net

(October,2009)
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Fig.9 Sugar content of radish (outdoor cultivation)
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Fig.10 Harvest of radish (Indoor cultivation)
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Table 5 Deflection of sugar content

Free  Net(TypeA) Net(TypeB)
Average[%]  13.2 14.0 145
Deflection[%]  1.38 0.63 0.63
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