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in the Greenhouse of Commercially Cultivated Tomatoes
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Summary

In the present study, the environmental conditions in greenhouses and the total fruit weight observed in a long-

term forcing culture of tomatoes were investigated in 4 greenhouses used for cultivation of tomato from the

beginning of November 2009 to the end of April 2010. Although the diurnal changes in the air temperature, relative

humidity, and vapor pressure deficit in the greenhouses were similar among the 4 greenhouses under study, the

CO, concentration significantly varied from the night to early morning. The variation in the CO. concentration of

the 4 greenhouses may also be influenced by the type of greenhouse and the amount of organic amendment in the

soil. The CO. concentration in the 4 greenhouses on clear-sky days and cloudy days were significantly reduced to

240 ppm and 216 ppm, respectively, just before greenhouse air ventilation.
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Size of greenhouses and ventilation equipment, cultivation methods and organic amendment application in 4 tomato greenhouses.

Size of greenhouses

Farms Long x Wide Total area Eave height Ventilation equipment  Cultivation methods Organic amendment application
(mxm) (a) (m) materials (kg/10a)
A 24.0%29.0 7 2.6 automatic soil cultivation rice bran (500), rice husk compost (1000)
B 32.4x40.0 13 1.9 manual soil cultivation bark compost (200)
C 20.0x55.0 11 22 manual hydroponic soil cultivation  rice bran (150)
D 20.0x60.0 12 2.2 manual soil cultivation rice bran (600)

Fig. 1 The appearance of greenhouses and tomato plants. (a), greenhouse A;(b), greenhouse B;(c), greenhouse C;(d), greenhouse D.
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Fig. 2 Environmental conditions in 4 tomato greenhouses on clear-sky days. The data is the mean of 7 days (18, 19, 20, 21, 22, 23 and 24 December 2009).
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Fig. 3  Environmental conditions in 4 tomato greenhouses on cloudy days. The data is the mean of 7 days (9, 11, 16, 26, 30 December 2009 and 11, 12 January 2010).
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Table 2 The EC, pH and elemental concentrations in cultivated soil in 4 tomato greenhouses on 23 June 2010.

Farms Depth EC pH C N o/N K* Ca” Mg ’ P NO;-N ’
(cm) (mS/cm) %) %) (mg) (mg) (mg) (mg) (mg)

A 20 1.94 5.13 0.20 1.82 9.22 103 482 10 69 0.14
40 0.31 5.69 0.17 1.52 9.16 12 307 65 66 0.97

B 20 1.16 5.14 0.22 1.79 8.23 51 385 56 177 1.80
40 0.64 431 0.11 1.16 10.63 17 241 38 103 0.36

C 20 0.50 6.01 0.23 2.17 9.29 99 439 57 198 0.45
40 0.16 6.20 0.20 1.75 8.61 66 415 54 197 0.10

D 20 0.44 5.98 0.31 3.17 10.38 12 520 12 234 1.20
40 0.64 5.64 0.30 3.17 10.42 108 500 10 265 1.91

* Values per 100 g dry soil
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Fig. 5 Total fruit weight of tomato cv Reiyo in 4
tomato greenhouses(A-D). The data is the
mean of 5 plants in greenhouse. Error bars
indicate standard deviation. Values with
different letters are significantly different at
p<0.05.

(b) 13 :
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Fig. 4 Total weight and number of fruit set in the

trusses and weight per fruit of tomato cv
Reiyo in 4 tomato greenhouses(A-D). For
measurements of fruit weight(a), number of
fruit set in the trusses (b) and weight per fruit
(c), randomly selected 5 plants in tomato
greenhouse were used. Fruit weight was
calculated by the transverse diameter of
fruits. Values with different letters are
significantly different at p<0.05.
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