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Effects of Greenhouse Orientation on the Greenhouse Environment
and the Growth of Tomato in Forcing Culture
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Abstract.

This experiment was conducted to investigate the effect of greenhouse orientation on the green-

house environment and the growth and yield of tomato cv “Momotaro-Yoku’ in forcing culture. The photo-
synthetic phpton flux density (PPFD) of a.m was higher in north-south orientation than that in east-west
orientation and it was opposed in the p.m. Mean PPFD of a day was higher in east-west orientation than that
in north-south orientation because the light transmitting area became larger in east-west orientation with
decrease of incidence angle. The PPFD at 60 cm point above ground of all furrows was poor due to shad-
ows near plants and it was higher in north-south orientation than that in east-west orientation. The air tem-
perature in the greenhouse was higher in east-west orientation than that in north-south orientation but there
was no significant difference since mid February as solar altitude goes up. The soil temperature was some
higher in east-west orientation than that in north-south orientation and there was not significant difference
among ridges. In east-west orientation, as ripening was promoted, high early yield of tomato were obtained.
So total yield was greater about 8% in east-west orientation than that in north-south orientation. Therefore, it
was considered that east-west orientation is more advantageous than north-south orientation for forcing cul-

ture of tomato.
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Fig. 1. Changes of monthly PPFD in tomato grown greenhouses of north-south and east-west orientation.

Table 1. Comparison of monthly average PPFD at different
positions in tomato grown greenhouses of north-south

and east-west orientation.

Greenhouse ~Measuring PPFD (umol - m™-s™")

orientation  position” Dec. Jan. Feb. Mar.
N-S Top of plant 251 321 405 696
Ist Furrow’ 131 155 198 281
2nd 112 130 167 249
3rd 105 126 160 232
4th 120 132 172 248
E-W Topofplant 288 345 409 605
1st furrow 118 122 165 255
2nd 102 109 142 228
3rd 9% 112 135 220
4th 107 119 139 236

“60 cm height above the ground of furrow

*from the right side of greenhouse
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Table 2. Comparison of monthly mean air and soil temperature in tomato grown greenhouses of north-south and east-west
orientation.

Mean temperature (°C)
Grfeenho.use Ridge Nov. Dec. Jan. Feb. Mar.
orientation order
Air* Soil¥ Air Soil Air Soil Air Soil Air Soil
N-S Ist 16.6 17.3 14.5 16.6 13.2 15.4 16.2 17.3 18.3 19.3

3rd 16.7 17.4 14.6 16.6 133 15.5 16.3 17.4 18.4 19.4
Sth 16.7 173 14.6 16.5 133 15.6 16.3 17.4 18.4 19.5
E-W Ist 17.2 17.9 15.4 17.3 13.8 15.8 16.7 17.7 18.4 19.3
3rd 17.0 17.6 15.4 17.0 13.8 15.7 16.5 17.5 18.2 19.2
Sth 17.0 17.2 15.2 16.9 13.7 15.6 16.4 17.4 18.0 19.1

“measured at 60 cm height above ridge
Ymeasured at 10 cm soil depth

Table 3. Growth of tomato grown under different greenhouse orientations and ridge locations.

Greenhouse Ridge Plant height (cm)  No, of leaves Fresh weight Chlorophyll content ~ Harvesting
orientation 307 60 (ea/pl) (g/pl) (SPADunit) date
N-S 1st 41 92 14 375 45.2 Feb. 16
2nd 43 93 13 372 46.0 Feb. 23
3rd 42 92 14 380 452 Feb. 16
4th 41 94 14 384 44.5 Feb. 16
Sth 43 95 13 376 46.5 Feb. 16
E-W Ist 34 88 14 390 47.0 Feb. 2
2nd 35 84 14 382 46.5 Feb. 2
3rd 34 86 14 387 47.0 Feb. 9
4th 35 88 13 390 48.0 Feb. 16
Sth 33 83 13 380 47.2 Feb. 16
“days after planting
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Table 4. Comparison of yield and fruit weight of tomato grown different greenhouse orientations and ridge positions.

Greenhouse Ridge Yield (kg/10a) Fruit weight Marketable
orientation Feb. Mar. Apr. Total (2) yield* (%)
N-S Ist¥ 2,220 2,435 1,890 6,545 183 87

2nd 1,745 2,560 2,280 6,585 184 88

3rd 1,870 2,850 2,075 6,795 184 86

4th 2,065 2,830 1,960 6,855 185 88

Sth 2,230 2,460 2,280 6,970 189 87

E-W 1st 3,650 2,485 1,705 7,840 187 88
2nd 3,270 2,500 2,165 7,935 189 86

3rd 2,345 2,570 2,130 7,045 183 87

4th 2,170 2,645 2,065 6,880 183 86

Sth 2,110 2,600 1,910 6,620 183 85

Significance™

Greenhouse orientation(A) * NS NS * NS NS
Ridge(B) * NS NS NS NS NS
AxB NS NS NS NS NS NS

“Fruit weight was 100~250 g and did not occur physiological disorder and damage by disease and pest

Yfrom the right side of greenhouse
*NS, * indicate not significant and significant at p < 0.05
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