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Abstract

This study was conducted to investigate effects of cooling methods on the growth and
vield of tomato cv. momotaro in the glasshouse for four years from 1996 to 1999. Cooling

methods were fan, fan and fogging,

shading(radiation control), fan and shading (temp. control) with fogging.

fan and shading(temp.

control), fan and

Fan, Fogging

and Shading(temp. control) were operated automatically when air temperature was over 3
0C. Amount of fogging was 500ml/min/100m’ and Droplets in a fog were 50 microns or
smaller. Shading(radiation control) was operated automatically when solar radiation was

over 500W/m’. The growth

and yield were the least in fan and shading(temp. control)

method due to lack of light intensity. Fogging method must be reconsidered for expensive
equipment and maintenance expenses. As the matter stands, It is suggested to be the
most considerable cooling method to increase ventilation rate with fan or use fan and

shading(radiation control).
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Table 1. Comparison of mean air temperature from August 9 to 12 in 1999,
Temperature(C)
Treatment Daily highest Daily mean 10-Day mean
value® value" value'
Fan+Shading(temp. control)+Fog 337 319 20
Fan+Shading(radiation control) 369 A3 0.1
Fan+Fog 334 316 289
Fan 382 36 305
Out door 2 312 269

"Mean temperature at 13:00~ 14:00,
*10day mean temperature in August

*Mean temperature

at 08:00~19:00
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Table 2. Comparison of leaf and soil
temperature at highest air
temperature in 1998.

Temperature (C)

Treatment T T T
Leaf Soil’
Fan+Shading(temp. control)+Fog 305 2.3
Fan+Shading(radiation control) 315 254
Fan+Fog 304 2.3
Fan 24 %5

“Temperature at surface of leaf
YTemperature at 10cm depth in soil
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Fig. 1. Change of radiation with time
(Aug. 9, 1999, cloud amount=<2D5).
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Table 3. Comparison of radiation and relative humidity according to the cooling

methods.
Radiation(W + m’) Relative humidity(%6)
Treatment Daily mean 10-Day mean Daily mean 10-Daymean
value value value value
Fan+Shading(temp. control)+Fog &9 81 % 70
Fan+Shading(radiation control) 246 187 61 72
Fan+Fog 293 183 69 72
Fan 2% 191 % 59)
Out door 401 272 57 67

Table 4. Effects of cooling methods on the growth of tomatato cv. momotaro

in 1998 and 1999.

Height Fresh wt. Chlorophyll Disease Insect
Treatment (cm) (g) (SPAD unit)  damage(%) damage(%6)
08 '8 99 '98 ge 98 ' ‘98 99
Fan+Shading 174 1499 7020 460 3 3 0 0 0 43
(termp. controD+Fog
Fan+Shading 177 - 6,870 - 38h - 0 - 0 -
(termp. control)
Fan+Shading - 139 - 600 - 42a - 0 - 31
(radiation control)
Fan+Fog - 141 - 5% - 4la - 0 - 43
Fan 166 14 6760 515 Pa 43 0 0 0 55

Investigate date : 50 days(1998), 33days(1999) after transplanting
“Mean seperation within columns by Duncan’s multiple range test at 5% level
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Table 5. Comparison of marketable yield of tomato cv. momotaro in 1996, 1997, 1998 and

1999,
Marketable yield(kg/10a)
Treatment
19% 1997 1998 1999

Fan+Shading 639 a® 4207 b 4510 b 3211 b
(terrp.control) +Fog
Fan+Shading 5563 b 496 b 4460 b -
(temp. control)
Fan+Shading - - - 4780 a
(radiation control)
Fan+Fog - - - 4415 a
Fan 7408 a 6637 a 5315 a 4631 a

Mean seperation within columns by Duncan’s multiple range test at 5% level

Table 6. The shading time according to the daily weather.

Shading time(min)

Treatment :
Clear” Cloud’ Daily mean
Fan+Shading 460 300 360
(termperature control)+Fog
Fan+Shading 482 316 372
(temperature control)
Fan+Shading 140 - 24
(radiation control)
Amount of cloud < 25
YAmount of cloud = 75
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