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Summary

The preliminary experiments for plant growth

were performed by using daylight fluorescent lamp

and plant-lux fluorescent lamp in the growth cabi-

nets.

It was obviously that even if plants were grown

under the same wattage or the same number of
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the tubes of daylight and plant-lux fluorescent
lamp, the differences between the plant growth
under daylight and plant-lux fluorescent lamp could
not know exactly. When tomato plants were ir-
radiated with daylight or plant-lux fluorescent lamps
on condition of the same wattage or the same
number of tubes wet weight and dry matter of
tomato plant under daylight fluorescent lamp were
better than those under plant-lux fluorescent lamp,
however. if their both energy were the same, wet
weight and dry matter of tomato plant under plant-
lux fluorescent lamp were better than those of day-
This reason is that the
amount of effective energy for plant growth of

light fluorescent lamp.

daylight fluorescent lamp is greater than that of
plant-lux fluorescent lamp under the same number
of lamp tube on the other hand, plant-lux fluores-
cent lamp provided much energy of red region
than that of daylight fluorescent lamp when both
energy was the same. The energy of red region
is the most effective for plant growth. From these
results it became clear that the irradiation energy
of both lamps must be provided the same amount
for the comparison of plant growth.

‘T'hen, the plant were irradiated by various mixed
light of color fluorescent lamps for the purpose of
obtaining spectral distribution that plant growth
would be the maximum value. At first, the effect
of two-light mixture, red and blue that showed
activity for plant growth, were examined and the
following results were obtained.

1) The effects of mixture of red and blue light
varied with the species of crops. According to
the results of experiment used tomato, cucumber,
soybean, spanish parpria and radish, this effects
appeared as three types.

2) The first is mount type that was represented
with dry matter of tomato plant. The second
is J type that was shown as dry matter and wet
weight of cucumber, the third is V type was
represented with length of cucumber.

3) In the experiments used tomato and cucumber,
blue light restrained activity of red light. Es-
pecially it’s effect remarkably appeared in the
height of these plants.

4) When two kinds of light intensity on mixed
light were irradiated to tomato and cucumber,
the plants had similar heights in high light
intensity (0.031 cal/cm?+min) and low light inten-

sity (0.015 cal/cm?- min), under condition of mixed
light that showed maximum plant height. But,
under condition of mixed light that the plants
showed low elongation, the plant heights were
clearly different between high light intensity and
low light intensity. Namely, under condition
of the mixed light included little rate of red
region in all energy, the plant height notably
elongated by increasing light intensity.

Except mixed light of red and blue, some ex-
periments under light sources mixed two lights,
e.g. red and yellow, red and green and red and
orange, were performed. The differences between
the growth of tomato plant irradiated with red
light only (R30) and that of mixed light of red and
vellow (R26-Y4) were not so large, but dry matter
irradiated with mixed light of red and green (R26~
G4) was little worse than that of red light only
(R30).

In case of R20-010 or R20-Y10 expanded red
wavelength, the dry matter irradiated with R20-
010 or R20-Y10 was much inferior than that of
R30. It became clear that the tomato plant did
not reqire so wide range of red wavelength.

After the experiments of mixed ligh of two wave-
length the effects of mixed light of three wave-
length were examined for cucumber and tomato
plant. As cucumber and tomato plant were irra-
diated with mixed light of three wavelength, red,
blue and orange light, or red, blue and yellow light,
the plant heights and dry matter showed the maxi-
mum values under condition of mixed light having
the most ratio of red light, e.g. R20-010-B0, R20-
Y10-B0. Then the plant growth on R20-010-Bo,
R20-Y10-B0 were compared with that of R30, the
growth of cucumber under R30 was similar value
under R20-0O10-B0, but the growth of cucumber
under R20-Y10-BO was less than that of R30.
However, in case of tomato plants under R20-010-
B0, and R20-Y10-B0, the plant growth were less
than that of R30, especially wet weight and dry
matter.

From these result, it was recognized that the
light showed the maximum growth of cucumber
was rather red monochromatic light than continu-
ous wavelength light of all visible region, on other
hand, regard to tomato plant the light was red
light mixed with little bue light.

It is common theory of many studies that the
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daylight and plant-lux fluorescent lamps having
similar spectral distribution to natural solar radia-
tion was better than monochromatic light for plant
growth. This theory is different from above result
of mixed light. Therefore, the effect of plant-lux
fluorescent lamp was compared with that of the
mixed light (R12-Y2-G4-B12) that have similar
spectral distribution with plant-lux.

Results obtained may be summarized as follows;
1) After the intensities of plant-lux and R12-Y2-

G4-B12 measured by solarimeter were made equal

each other, then cucumber and tomato plant were

irradiated with them, consequently the growth
under plant-lux was remarkably better than that
of R12-Y2-G4-B12.

2) After the light intensity of effective region
(400~700 my) and total radiation of both light
sources were made the same values, they were
irradiated to plants, in consequence the plant
growth under both lamps were similar to each
other.

3) After the light intesity of effective range and
total radiation of R30, plant-lux and R12-Y2-G4-
B12 were made equally each other, the plants
were irradiated with them, then plant height,
wet weight, and dry matter under R30 were much
better than that of the others.

It was common theory that the plant growth
under continuous wavelength light had the maxi-
mum value in comparison with that monochromatic
light. However, as above results, this theory had

a significant error, because it did not consider

the light intensity of effective region of lamps.

From the above results, on the measurement of
light intensity for plant growth, we must be careful
for the following points.

1) The reactions to spectral distribution of light
depend upon the species of plants.

2) When plants are irradiated with mixed light,
there are not only the reaction of monochromatic
light but also the interaction of combination of
two light, as the growth of tomato plant.

3) There are the existence of light saturation for
plant growth, and the intensity of light saturation
is different with the kind of monochromatic light
and the species of plants.

From above reason, usual measurement of light
intensities (e. g. solarimeter and luxmeter) can not
use for plant growth so that we have to establish
a new measurement entirely. Untill a new meas-
urement is established, we must measure the fol-
lowing light intensities.

1) Total radiation.

2) Near ulta violet (300~400 mpg).

3) Effective light region for plant growth (400~
700 or 800 mp)

4) Spectral distribution in effective light region.
The instrument agreed with these objects was

produced by author and it is nearly successful,

but futher research is now doing to make it
complete.



