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Fig. 1 Circulation fan equipped to provide horizontal air flow
in vinyl-house of tomato forcing culture.
Left: horizontal air flow, right : untreated control
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Table 1 Effect of horizontal air flow by circulation fan in vinyl-house of tomato forcing culture on air flow velocity, humidity and

temperature in tomato canopy in winter

Aerial condition in tomato canopy

Horizontal air flow Untreated control

Air flow velocity and direction in upper layer of plant(m/sec)” 0.5~1.3, fair wind <0.1
Air flow velocity and direction in lower layer of plant(m/sec) 0.1~0.2, counter wind <0.1
Average temperature in upper layer of plant (C) 16.3 17.3
Average temperature in lower layer of plant (C) 15.5 14.5
Temperature gradient between upper and lower(C) 0.8 2.8
Average relative humidity in upper layer of plant (%) 87.8 84.7
Average relative humidity in lower layer of plant (%) 87.7 88.3
Humidity gradient between upper and lower (%) 0.1 3.6

4 Investigations were carried out from early January to early February when heater operated in vinyl-house with internal thermal screen

b Air flow velocity was measured 5-8 m apart from circulation fan

Table 2 Effect of horizontal air flow by circulation fan in vinyl-house of tomato forcing culture on air flow velocity, humidity and

temperature in tomato canopy in spring®

Aerial condition in tomato canopy

Horizontal air flow Untreated control

Air flow velocity in upper layer of plant(m/sec) » 0.3~0.9 <0.1
Average temperature in upper layer of plant (C) 19.8 19.9
Average relative humidity in upper layer of plant (%) 84.8 85.3

@ Investigations were carried out from late April to late May when heater stopped in vinyl-house without internal thermal screen

b Air flow velocity was measured 5-8 m apart from circulation fan
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Fig. 2 Effect of horizontal air flow by circulation fan on
temperature and relative humidity in upper and lower-
layer of tomato canopy in winter.

[]: Temperature, horizontal air flow, ll: Tempera-
ture, untreated control, O: Relative humidity,
horizontal air flow, @ : Relative humidity, untreated

control
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Fig. 3 Effect of horizontal air flow by circulation fan on

temperature and relative humidity in upper-layer of
tomato canopy in spring.
[]: Temperature, horizontal air flow, ll: Tempera-
ture, untreated control, O: Relative humidity,
horizontal air flow, @ : Relative humidity, untreated
control
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Table 3 Effect of horizontal air flow by the circulation fan on the removal of dew on plastic plates or tomato fruits

Wetting condition

Horizontal air flow Untreated control

Winter (heater operates)

Water transpired from dew on plate(x 1/h) @ 70.8+0.5" 423+26
Spring (heater stops)
Dew on fruit in morning (mg/cm?) 0.80+0.32 2.524+0.86

¥ Quantity of water transpired from 100 x 1 droplet on the plastic plates for one hour

b Values are mean *standard error for the replications
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Fig. 4 Effects of horizontal air flow by circulation fan on the

incidence of gray mold and leaf mold in vinyl-house
of tomato forcing culture.
Percentage of diseased compound leaves at final
assessment that are followed by different letters are
significantly different (P<0.05) according to Mann-
Whitney U-test. Vertical bars indicate standard error
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Table 4 Effect of horizontal air flow by circulation fan on the growth of tomato forcing culture in vinyl-house

stem length stem weight

stem diameter(under fruit cluster)

2nd fruit cluster 6th fruit cluster 10th fruit cluster

Treatments (cm) () (mm) (mm) (mm)
Horizontal air flow 272242793 503.0+19.7 a 15.0+0.2a 13.4+03a 10.3+0.7 a
Untreated control 284.4+3.4b 4247+14.6D 13.94+0.3b 12.8+£0.3 a 8.9+0.3a

a Values are mean *standard error for the replications

b Numbers in the same row that are followed by different letters are significantly different (P<0.05) according to Mann-Whitney U-test
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Fig. 5 Effect of horizontal air flow (HAF) by circulation fan in
vinyl-house on seasonal yield of tomato forcing
culture. Yields in same month that are followed by
different letters are significantly different (P<0.05)
according to Mann-Whitney U-test. Vertical bars
indicate standard error
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Effect of horizontal air flow by circulation fan on the disease incidence,
growth and yield of tomato forcing culture in vinyl-house

Shohei MATSUURA, Shigeru Hosnino and Takeyoshi KawacucHi

Summary

The effect of horizontal air flow by circulation fan in the tomato forcing culture on temperature and humidity in
tomato canopy, disease incidence, growth and yield was investigated using two vinyl-houses.

In the vinyl-house equipped with circulation fan, air flow velocity of 0.5-1.3 m/s in canopy was observed in vinyl-
house with internal thermal screen in winter. Air flow velocity of 0.3-0.9 m/s was observed in vinyl-house absence of
internal thermal screen in spring.

The differences of temperature and humidity between upper and lower layer of tomato canopy were reduced by
mixing the air in the vinyl-house equipped with circulation fan.

Although dehumidifying effect by air flow was not observed, the dew of the plant surface reduced to approximately
30% by using circulation fan.

In the untreated vinyl house, percentage of diseased compound leaves of gray mold (Botrytis cinerea) increased to
11.3% at final assessment. In the vinyl-house equipped with circulation fan, percentage of diseased compound leaves
remained very low, with only 0.6%. Control effect against leaf mold (Fulvia fulva) by air flow was not observed.

Yields in early period of cultivation slightly increased by horizontal air flow because of the temperature rise in lower
layer of plants. Although tomato stem length was shortend and the stem diameter tended to increase by air flow, no
effect on total yield was recognized.

These our findings suggest that horizontal air flow by circulation fan in vinyl-house suppressed incidence of gray
mold by preventing the dew condensation of the plant surface in the forcing tomato without adverse effect on the tomato

yield and quality.

Key words : tomato forcing culture, circulation fan, horizontal air flow, gray mold, leaf mold





