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Characteristics of Light and Heat Conditions of a Chamber with
Prism Light Guides and Electrodeless Discharge Lamps and its
Effect on Growth of Tomato and Cucumber Seedlings

Tadahisa HicasHIDE, Hideo SHiMAJI, Hiroshi HAMAMOTO,
Teruaki SHIMAZU and Masuyuki TAKAICHI

Synopsis

We investigated light and heat conditions and influences on plant growth in a growth chamber with prism
light guides and electrodless discharge lamps (LP chamber). In the LP chamber, the photosynthetic photon
flux (PPF) was higher than in a conventional chamber with metal halide lamps and a glasshouse, heat
radiation was lower than the others. In the chamber with metal halide lamps, growth of tomato seedlings
with high PPF was restricted by excessive heat. However, in the LP chamber, the plants were able to grow
with high PPF without excessive heat. With high PPF conditions in the LP chamber, plant heights were
relatively small. There were no significant differences in nutrient and water absorption except in severe
conditions. In the LP chamber, growth of cucumber seedlings at high temperatures was smaller than at the
optimum temperature. However the leaf number at high temperatures was larger than at the optimum
temperature.

Key Words: Prism light guide, Electrodeless discharge lamp, Growth chamber, Photosynthetic photon flux,
Thermal radiation, Leaf temperature
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Mean +standard error (n=12) ; * n=8.
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34 26 6.6+0.3 2.4+0.1 517£0.34 3.062:0.22 0.54=+0.04 0.13%0.01

Mean=standard error (n=13)
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Characteristics of Light and Heat Conditions of a Chamber with
Prism Light Guides and Electrodeless Discharge Lamps and
its Effect on Growth of Tomato and Cucumber Seedlings

Tadahisa HicasHIDE, Hideo SHIMAJI, Hiroshi HAMAMOTO,
Teruaki SHIMAZU and Masuyuki TAKAICHI

Summary

Light and heat conditions were measured in a growth chamber with prism light guides and
electrolodeless discharge lamps (LP chamber), a growth chamber with metal halide lamps (MH
chamber) and a glasshouse. In the LP chamber, photosynthetic photon flux (PPF) was larger and
heat radiation was smaller than in the others. Growth of tomato seedlings increased in high PPF
condition. However, the growth with high PPF in the MH chamber was restricted. Leaf temperature
with high PPF in the MH chamber was higher than that in the LP chamber. We thought that
excessive heat had restricted the growth with high PPF in the MH chamber. There were no
differences in nutrient or water absorption, except with conditions of the largest heat radiation and
the lowest PPF. Cucumber seedlings were grown with high PPF in the LP chamber. The growth at
high temperatures was smaller than that at the optimum temperature. However the leaf number at

high temperatures was higher than that at the optimum temperature.
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