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Abstract.

There was no difference in total light transmissivity of covering materials. But the light trans-

mittance of J-2 in greenhouse was by 78.25 which was higher than any other film. The high light transmit-
tance of J-2 was come from low water condensation and dust attached in film surface. The ultraviolet light
of J-3 was completely intercepted. The ultraviolet transmittance rate of others was from 62 to 76%. In no
heating oriental melon cultivation, the air temperature in tunnel was 15 to 21°C higher than outer, and the
soil temperature in tunnel was 20 to 25°C higher than outer. Air temperature and soil temperature of J-2

were higher than any other film.
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Table 1. Characteristics of structure for microclimate analy-
sis of greenhouses covered with functional covering
materials.

Greenhouse Width Height Length Ratio of floor area
structure  (m) (m) (m) to covering area

House 5.6 2.7 23 0.59
Tunnel 1.3 047 197 0.75
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Table 2. Thickness, total light transmittance, ultraviolet transmittance and infrared ray absorption of outer covering materials.

Covering materials? Film thickness  Total light transmissivity =~ Ultraviolet transmittance  Infrared ray absorption

(mm) (%) %) %)

J-1 0.10 93 72 66

J-2 0.15 93 62 91

J-3 0.13 93 0 90

K-1 0.10 92 76 65

K-2 0.08 92 68 55

K-3 0.06 92 70 48

93-1, J-2 and J-3 were polyolefin films supplied from Japan and K-1, K-2 and K-3 were domestic polyethylene films.
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Fig. 1. Optical comparison of film transparency between J-2
and K-2 in greenhouse at 3 months after coverings.
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Table 3. Weight of dust and water drop on film surface, and
light transmittance in greenhouse at 3 months after cov-
erings.

Covering We(iight of  Weight of Light
materials ust 5 water dArop transmittance
(mg'm™)  (g'm?) (%)

J-1 61.0+£2.5% 1.3151£0.021 749+t14
J-2 59.8+14  083510.014 782+1.7
J-3 602+24  1.8731£0.024 748+12
K-1 82517 2453+0.041 73.6x1.5
K-2 83.3+34  2557+0.047 674%13
K-3 82.8+24  2.681+0.051 70.5t14
"Mean+SD of 10 spots
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Fig. 2. Spectral solar radiation measured by spectroradiome-
ter (LI-1800, EKO) in greenhouse on March 29, 2006.

Air temperature ('C)

Time

Fig. 3. Change of air temperature in greenhouse from
March 13 to 14, 2006.
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Fig. 4. Change of soil temperature in greenhouse from
March 13 to 14, 2006.
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