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Application to Tomato Cultivation by UV-B Diffuse Reflecting Device

Mari Nisti, Keita WATaNABE, Takashi Fusnta, Youji Tamura, Hideo Nakato

Synopsis : UV-B irradiation on crops has been known as one of disease control methods without using
agricultural chemicals and applied to strawberries and the like. In this report, in order to apply this
irradiation effect on taller crops supported in vertical direction, we developed a diffuser capable of
irradiating UV-B over a wide area and investigated the influence of UV-B irradiation intensity on the
growth and yield of tomatoes. In the case of the irradiating device that was put on the ground
transversely and irradiated upwards, tomato leaves were injured easily and diseases were likely to
occur. As a result, the growth of tomatoes was suppressed and the yielding ability was consequently
decreased. On the other hand, in the case of the device that was set in a vertical direction,
remarkable disorder, which influenced on the growth and yield of tomatoes, was not observed.
From this, it can be said that the UV-B diffuser device we developed, setting in a vertical direction,
is effective to control taller crops from diseases while keeping yielding ability.
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Inoculation treatment by gray mold disease-affected
fruit.

Fig.3
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Fig.4 Measurement position of UV-B irradiance.
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3: parts of leaves curl and yellowing

Fig.5 Evaluation method of disorder.
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(Final investigation 2018/5/30)

*Different letters of indicate significances among the
treatments at P<0.05 with Tukey-Kramer's test.
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Table 1 Effect of UV-B irradiation method on the growth and development of tomatoes. (Interim investigation 2018/4/25)

Near 3rd flower cluster Near 4th flower cluster Near 5th flower cluster Average of 3 point
Treatment Leaf Leaf Level of Leaf Leaf Level of Leaf Leaf Level of Leaf Leaf Level of

length width  a disorder length width  a disorder length width  a disorder length width a disorder

(cm) (cm) (em) (cm) (em) (em) (cm) (cm)
Vertical-strong 39 41 2.4 31 33 1.4 30 31 1.7 33 35 1.8
Vertical-weak 39 40 11 31 34 0.8 30 31 0.3 33 35 0.7
Horizontal-strong 38 41 2.9 30 35 2.2 29 30 1.2 32 35 2.1
Horizontal-weak 38 43 2.2 31 35 13 30 29 1.1 33 36 1.5
Control 41 42 0.2 31 34 0.2 31 30 0.3 34 35 0.2

Table 2 Effect of UV-B irradiation method on the growth and development of tomatoes. (Final investigation 2018/6/5)

Main stem Stem Expanded Number of Inter-node Leaf length Leaf Estimated Estimated leaf
Treatment length diameter leaves leaves length width leaf area areaindex (LAI)
(cm) (mm) (mm) (cm) (cm) (m?/plant) (m?/m?)

Vertical-strong 211 @ 13 @b 30 2 20° 6.9°2 38.1° 43,42 0.91° 2272
Vertical-weak 209 @ 13 312 20° 6.7 2 38.4° 4342 0.95 @ 2.3°
Horizontal-strong 208 @ 13 29°b 19 @ 7.1° 36.2 2 39.4 @ 0.75 @ 1.9°
Horizontal-weak 213° 13 2 302 202 7.0° 3762 41.2° 0.86 2 2132
Control 213 @ 142 30 2 20° 7.0¢° 43.1°2 41.0°2 0.88 @ 222

*Different letters of indicate significances among the treatments at P<0.05 with Tukey-Kramer's test.
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Fig.8 Leaves disorder by UV-B irradiation.

Table 3 Effect of UV-B irradiation method on the disorder of leaves. (Final investigation 2018/5/30)

Fig.9 Burnt fruits by UV-B irradiation.

Ground hight (cm)

Treatment
55 85 115 145 175
Vertical-strong - 2332 2.58 @ 1.58 2 1.25°2
Vertical-weak - 2.17 @ 1.92 2 167 0.75 2
Horizontal-strong - 2752 2422 1752 1.50 @
Horizontal-weak - 250 2.58 2 1.672 1.08 @
Control zone - 0.33°b 0.42° 0.25°b 0.42°

*Different letters of indicate significances among the treatments at P<0.05 with Tukey-Kramer's test.

Table 4 Effect of UV-B irradiation method on the yield of tomatoes. (Final investigation 2018/5/30)

Harvest fruits Normal fruits

Abnormal fruits

Treatment Quantity Weight Quantity Weight  Fruits wieght Quantity Weight Percent quantity (%)
(piece/plant) (g/plant) (piece/plant) (g/plant) (g/plant) (piece/plant) (g/plant) burn Gray mold
Vertical-strong 462 3.081° 222 1.890 @ 872 242 11912 6.0 @ 0.7 @
Vertical-weak 502 3.405 @ 232 2.030 @ 90 ° 272 1.374 2 152 0.8°
Horizontal-strong 48 @ 2.877 2 222 1.810 @ 812 262 1.067 @ 24°2 03°?
Horizontal-weak 492 3331° 232 2.064 @ 892 26° 1.267 @ 122 1.0°
Control 50 @ 3.228 2 22° 1.969 @ 91° 282 1.260 ® 0.7° 132

*Different letters of indicate significances among the treatments at P<0.05 with Tukey-Kramer's test.

Table 5 Effect of UV-B irradiation method on the soluble solids content of fruits. (Investigation period:2018/2/26-5/30)

Brix/flower cluster

Treatment
1st 2nd 3rd 4th 5th 6th 7th
Vertical-strong 7.9° 7.7° 7.2° 7.12 7.1° 7.2° 6.4°
Vertical-weak 7.8°2 752 7.3°2 7.3°2 7.3° 7.2°2 6.4 2
Horizontal-strong 8.8° 8.3° 7.7 2 7.6°2 7.6° 8.1° 7.7 2
Horizontal-weak 8.3° 7.9° 7.4° 7.7° 7.7° 7.8° 7.2°
Control 7.9° 8.1° 7.5° 8.1° 8.1° 8.0° 7.6°

*Different letters of indicate significances among the treatments at P<0.05 with Tukey-Kramer's test.
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Table 6 Effect of UV-B irradiation method on the blight of tomatoes. (Interim investigation 2018/4/30)

Gray mold Powdery mildew Leaf mold

Treatment plants  Fruits plants  Leaf plants  Leaf

(%) (%) (%) (%) (%) (%)

Vertical-strong 0.0 0.00 0.0 0.00 0.0 0.00
Vertical-weak 8.3 0.00 0.0 0.00 0.0 0.00
Horizontal-strong 0.0 0.00 0.0 0.00 0.0 0.00
Horizontal-weak 0.0 0.00 0.0 0.00 0.0 0.00
Control 33.3 0.01 0.0 0.00 0.0 0.00

Table 7 Effect of UV-Bilrradiation method on the blight of tomatoes. (Final investigation 2018/6/5)

Treatment Gray mold Powdery mildew Leaf mold
plants Leaf Fruits plants Leaf plants Leaf
Whole Main stem

(%) (%) (%) (%) (%) (%) (%) (%)

Vertical-strong 100.0 0.0 17.0 0.7 0.0 0.0 16.7 0.3
Vertical-weak 100.0 0.0 17.0 0.8 0.0 0.0 33.3 0.6
Horizontal-strong 100.0 0.0 18.5 0.3 0.0 0.0 0.0 0.0
Horizontal-weak 100.0 0.0 21.4 1.0 0.0 0.0 16.7 0.3
Control 100.0 25.0 26.5 1.3 0.0 0.0 66.7 1.3
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