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Abstract. This Experiment was conducted to determine the effects of light shield materials when melon grown inside
a plastic greenhouse in summer season. The average temperatures were 36.6°C, 34.5°C and 34.0°C respectively for
the control(non-shield), coating agent, and the white net. The light transmittances were 69% and 75%, respectively
inside the greenhouse treated with the coating agent and white net immediately after applicants, compared with that
inside the control greenhouse. At the 40 and 80 days after treatment, the light transmittances for the coating agent were
92% and 98%, respectively, indicating it was slowly decomposed and removed, but there was no change in the
transmittance for the white net. While the leaf number did not differ among the treatments, the plant height was higher
in the white net and shading agent than in control. The weight of the leaves, fresh-weight and dry-weight were no
different from that of shading, but it became heavier in the later stages. The marketable fruit yield was increased by 6%
for white nets and 5% for the coating agent compared to control, there was no statistical significance. Therefore,
coating agent is considered as an effective method to lower temperature during high temperature period, but it is
preferable to use it in consideration of cultivation period, because the coating agent is gradually removed.
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Fig. 1. Greenhouse used for light-shielded test.
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Table 1. Temperature in the greenhouses as affected by light shield treatments.

Average temperature” (°C)

Monthly Highest Temperature Average’ (°C)

Treatment

Day Night Jun. 15-30 Jul. 1-15 Jul. 16—25
Control 36.6 25.5 36.5 35.6 38.6
Coating agent 345 25.1 33.8 334 36.4
White net 34.0 25.0 33.6 33.1 35.7

“Average temperature: Day (10:00—17:00), night (22:00—06:00)
*Monthly highest temperature average: 12:00—15:00

Solar irradiation{W/m’)

—e Control =——C=— Whitenet ------ Coxing agent

1 10 20 30

40 50 60 70 B0

Days elapsed after shade treatment

Fig. 2. Changes in solar radiation of the greenhouses coated with coating shading agent and covered with white shading net. Date were highest for an

hour during the day, from 7 June to 26 August, 2017.
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Fig. 3. Solar radiation spectral distribution in greenhouses coated with white shading agent and covered with white shading net, 7 June, 2017.
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Fig. 4. Growth condition after planting by light shield material when growing melons in summer facilities.
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Fig. 5. Rate of damage caused by high temperature by light shield
material when growing melon in summer facilities.
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Fig. 6. Growth characteristics of melon cultivated under light shield materials in the plastic greenhouses at hot summer season.
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Fig. 7. Thermal imaging characteristics of plastic greenhouses in summer, 24 August, 2017.

Table 2. Gas exchange parameters of the melon plants cultivated under light shielding material in a plastic greenhouses at hot summer season, 23 June,

2017.
Gas exchange parameters”
Treatment 5 B 5
An (umol m™s™) gs (mol m’s") Tr (mmol m™s™)
Coating agent 249 v 1.56 ab 10.36 b
White net 239 b 147 b 9.98 b
Control 26.1 a 1.63 a 11.19 a

“An-Photosynthesis, gs-Stomatal conductance and Tr - Transpiration rate.

% Flow 500pmol/s, CO, 400umol/mol, Temp 25°C, PAR 1,500pm01/m2/s
*Mean comparison within a column by Duncan’s multiple range test at p = 0.05.
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Fig. 8. The appearance of melon fruit grown in the greenhouses coated with white agent and covered with black shading net.

Table 3. Fruit characteristics of melon by light shielding material in a plastic house in summer, 28 August, 2017.

Treatment Fruit length Fruit width Flesh thickness Soluble solids Fruit weight  Markertable fiuit yield
(cm) (cm) (mm) (°Bx) ® (kg/10a)
Coating agent 174 152 35.6 14.1 2,033 4,066b
White net 17.5 152 342 13.7 2,045 4,090b
Control 17.6 153 357 14.6 2,167 3,857a
NS NS NS NS NS

“Mean comparison within a column by Duncan’s multiple range test at p = 0.05.
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