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Study on Temperature Variation by Greenhouse Soil Warming System Using
Solar Thermal Energy (3)
— Verification Experiment on Commercialization of Cultivation —

J.H. Kim T W Kim J K Song K. D Nah Y S Ha T.S Kim E T Kim

According to the result of the first report and the second report of this study, it was expected that soil heating in a
protected cultivation in winter season would affect the initial growth and development of fruit. Based on the result of
previous study, we compared height, leaf number, leaf area, fruit weight, crop growth rate (CGR), features and quantity
of cucumber for 3 months after planting between the soil heating group and the non-heating group. The result were
summarized as follows: The height, leaf number, leaf area and fruit weight of cucumber in the soil heating group were
12.5%, 14.6%, 21.4% and 22.8% higher, respectively, compared to those of cucumber in the non-heating group. Although
both the soil heating group and the non-heating group similarly showed an increasing pattern in CGR after transplanting,
the soil heating group showed the increased CGR by 12.1% compared to that of the non-heating group. The quantity of
cucumber in the soil heating group was about 26% higher than that of the non-heating group. It is assumed that the
activation of initial growth and development of fruit in the heating group resulted in the increase of quantity.
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Fig. 1 System of the vacuum type solar energy collector and accumulator.

Table 1 Energy efficiency of the vacuum type collector

Tyvpe Absorption area Quantity Total quantity Real quantity Effciency
M (m?) (MJ/m’- day) (MI/day) (MJ/day) (%)
2.62 47.01 27.21
TZ58/1800-20R (1 sheet) 897 (2 sheets) (2 sheets) 38
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Fig. 2 The field design of water pipe lines for soil warming.

Table 3 Growth characteristics of cucumber seedling before planting

Fig. 3 The vertical section of pipe lines for traditional cucumber
cultivation in greenhouse.

Plant height Leaf area Stem diameter Fresh weight(g/plant)
No. of leaves 2 No. of nodes -
(cm) (cm’) Scion Stock Above ground Under ground Total
8.85 3.0 41.22 3.0 4.66 4.56 5.27 0.73 6.00
+1.15 +0.0 +12.05 +0.0 +0.94 +0.38 +0.24 +0.21 +0.45
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Fig. 4 The underground irrigation system.
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Fig. 5 Growth characteristics of cucumber plant by the soil temperature (@-@:Soil warming; O-O:Non-warming).
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Fig. 6 Crop growth rate(CGR) of cucumber plant by the soil
temperature (@-@: Soil warming; O-O:Non-warming).
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