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A study on the standardization of the Environmental Control

for Increasing the Fruit Production of Vinyl House Crops. 3.

The carbon dioxide environment in a vinyl house and photo-

synthesis of tomato during low light intensity.

Tolkio Hisatomi and Kazuyuki Morioka.
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Summary

1. Carbon dioxide environment in the greenhouse,

CO, concentration in air was measured by infrared gas analyser in order to define the CO,
deplation in a greenhouse under poor solar radiation.

The greenhouse was closed tightly to prevent cold air from entering it during the cold season. In
case of practical culture under the airtight condition, such as in a greenhcuse, minimum CO,
conceniration within the tomato canopy on a clear day was about 100-200 ppm. This depletion was
observed almost throughout the day, and it means that photosynthesis was strongly suppressed.

2. Soil respiration.
The CO, flux from the soil surface in greenhouse in the daytime was higher than that in the
nighttime and it was approximately 5 gjcm? a day.

3. Carbon dioxide compensation point for tomato.
CO, compensation point for tomato in relation to light intensity was affected by strength of
light intensity. It was 50-60 ppm at 0.33 ly/min and 75-100 ppm at 0.25-0.27 ly/min,

4. Photosynthesis of tomato plant community in a greenhouse under poor light intensity,

This investigation was made to know the photosynthesis of tomato plants in actual conditions of
greenhouse.

The continuous measurement of photosynthesis of tomato plant under the natural sunlight
condition in a greenhouse from sunrise till sunset was made by using the chamber method and an
infrared gas analyser from January to February,

The diurnal change in the total photosynthesis of tomato plant fluctuated correspondingly with
the variation of light intensity and CO, concentration,

In order to investigate photosynthesis, the relationship between CO, concentration (frem 100
ppm to 500 ppm} and photosynthetic rate was measured under the solar radiation.

In the atmosphere containning 300 ppm of CO,, the maximum rate of photosynthesis was 7 — 8
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CO, mg/dm? /h and the mean rate of it 4.8 —5.5 CO, mg/dm? /h respectively under 300 ly /day of
solar radiation.

While the CO, concentration fell to 200 ppm, the photosynthetic rate decreased considarably
though light intensity was 0.3 ly/min.

In the further depletion, when CO, concentration dropped to nearly 100 ppm, the photosynthetic
rate diminished to zero, even if light intensity was 0.2 ly/min.

On the other hand, when CO, concentration level was enriched up to 500-600 ppm, the maximum
photosynthetic rate was 12-13 CO, mg/dm? /h, while on a cloudy day below 50 ly/day, suppli-
mentaly CO,; concentration treatment did not exhibit any obvious effect on photosynthetic rate.

When solar radiation was the limitting factor of photosynthesis, there was no diurnal fluctuation
in the photosynthetic activity from morning to afternoon, except for dusk,



