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Abstract: The effect of a greenhouse-covering material on its indoor environment and on the characteristics of cherry
tomatoes grown in it was investigated. The conventional polyethylene (PE) film on the greenhouse roof was replaced by
a polycarbonate (PC) sheet, while maintaining the main structural frame intact. Color changes and the formation of water
droplets on the PC surface were avoided by applying coextrusion and coating layers. When compared to the PE greenhouse,
the PC greenhouse enabled increased light transmittance and thus a higher indoor temperature during both summer and win-
ter. The thermal insulating property of the PC sheet effectively reduced the heating loss by approximately 55% during win-
ter. The cherry tomatoes grown in the PC greenhouse exhibited superior fruit characteristics in terms of size, weight, and
sugar content. The total amount of cherry tomatoes produced per unit area (1,000 m?) in the PC greenhouse was found to
be greater by approximately 19% compared to that in the PE greenhouse.
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Figure 1. (a) Structures of PC sheet consisting of UV-stable co-extrusion, anti-scratch hard coating and anti-fogging coating layers and

(b) the pictures of PC greenhouse and PE greenhouse.
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Table 1. Comparison of Surface Hardness and Optical Properties of PC Sheet after Introduction of UV-resistant co-extrusion and Hard

Coating Layers

Weathering Test

PH (%) Before After Color Change
a b L a b (AE)
PC 2B 87 95.40 -0.05 0.03 94.32 -1.10 4.79 4.99
Surface coated PC 2H 86 96.36 -0.43 0.46 95.10 -0.56 1.53 1.66
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Figure 2. Comparison of indoor environments of PC greenhouse
and PE greenhouse: (a) light intensity and (b) ground temperature.
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Figure 3. Daily temperature changes of PC greenhouse and PE
greenhouse in (a) August and (b) January.
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Figure 4. Time to reach set temperature in the temperature range
from 9C to 21°C during (a) heating and (b) cooling.
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Table 2. Fruit Characteristics of Cherry Tomatoes Grown in PE Greenhouse and PC Greenhouse

Fruit height Fruit diameter Fruit weight Soluble solid No. of fruits

(cm) (cm) () (°Brix) (No./plant)
PC greenhouse 3.97 34 25.7 9.2 141
PE greenhouse 3.76 3.29 243 7.6 120.3
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Figure 5. Comparison of the amount of cherry tomatoes per unit
area (1,000 m?) produced in PC greenhouse and PE greenhouse.
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