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Abstract

In 2000, domestic protecied cultivation area was about 52,189 ha including 13,621 ha of heating
greenhouses. Recently, heating cost accounts for 25 to 30% of total production cost which has been
increased due to the rise of oil price, while the heating cost was about 15% in other advanced coun-
tries. To reduce the heating energy cost, the study of minimizing the heating space of greenhouse have
been conducted from 1998 to 1999. The system was developed to control the heating space aceording
to crop growth by moving horizontal curiain up and down. Installation of the heating space-control
curtain in greenhouse decreased heating capacity to 264 m® compared to 661.5 m® in the traditional
curtain, and consumpted fuel was saved about 56% poini in semiforcing culture and 28% point in
retarding culture of pepper. In addition, uniform distribution of air temperature and relative humid-
ity in greenhouse environment resulted in earlier flowering and higher vields in hot pepper.
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Fig. 1. Design of movable type horizontal curtain(upper: front design, down : side design).
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Table 1. Temperature and light transmittance in each treated greenhouse.

e

%
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7 Minimum air temperature(°C)  Soil temperature(°C) Light transmittance RH
reatiment
Front Rear Front Rear (%) (%)

Traditional curtain 16.1 14.4 20.5 19.6 56.2 63.5
Up and down movable curtain 16.0 149 204 20.1 55.3 700
*Pronl : 5 m from the exit, rear : 45 m from the exit.
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Fig. 2. Distribution of soil temperature within treated greenhouse(upper: traditional curtain, down: up and down movable cur-

tain).
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Table 2. Fuel consumption in treated greenhouse(Sep. 1998 to Mar. 1999). (330 m?)
Treatment Daily fuel consumption(L) Total fuel consumption (L) Ratio(%)
Traditional curtain 59.3 7,358 100
Up and down movable curtain 4277 5,306 721

Table 3. Volume of heating space and temperature control in treated greenhouse.

Treatment

Volume of heating space(m®)

Air temperature(°C)

Traditional curtain
Up and down movable curtain

661.5
264.0

15.0+0.91
15.0£0.45
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Table 4. Growth of pepper in treated greenhouse(planting: Sep. 23. 1998).

Early growth(20 days after planting)

Middle growth(50 days after planting)

Treatment - - 5 ; 2
Plant height(cm)  Leaf area per plant(cm®)  Plant height(cm)  Leaf area per plant(cm®)

Traditional curtain 202 a 92.1a 312a 441.1 b

Up and down movable curtain 222a 96.3 a 36.7a 5155a

*LSD at 5% Level
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Table 5. Stomatal resistance and (ranspiration rate in treatment(Nov.10, 1998).

Treatment Stomatal resistance(s - cm™) Transpiration rate(mg - cm™ - 5™)
Traditional curtain 1.56=0.31 16.20+2.21
Up and down movable curtain 2.71x042 17.64+0.99

Table 6. Ramification and blooming period of hot pepper(Inv.: Nov. 7, 1998).

Treatment Number of ramilication per plant  Blooming period(date) ~ Number of fruits per plant

Traditional curtain 5.7 11.3 L4
Up and down movable curtain 10.7 11.1 2.3
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Fig. 3. Daily growth rate of pepper in each treated greenhouse.

Table 7. Yield of pepper in each treated greenhouse.

Treatment Commercial yield(kg/10a) Non Commercial yield(kg/10a) Commercial rate(%)
Traditional curtain 1,293b 112 92.0
Up and down movable curtain 1,499a 90 944
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