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Effects of Spray Times and Ventilation Method on the
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Kim, Chang-Soo!, Min, Byeong-Ro, Kim, Woong, Kim, Dong-Woo Seo,
Kwang-Wook, Lee, Beom-Seon’, and Lee, Dae-Weon*
"Dept. of Mechatronics Engineering, Sangju National University, Sangju 742-711, Korea
Dept. of Bio-Mechatronics Engineering, Sungkyunkwan National University, Suwon 440-746, Korea
2Paru Co., Ltd, Sunchon 540-813, Korea

Abstract. A multipurpose operating system was developed to adjust both spray times and ventilation
method without a configuration of the moving path and the type of the greenhouse. The multipurpose
working system proved to be a reliable system for testing the growth quality of the fruit vegetables in the
greenhouse. The results are as follows. The first leaf, diameter of a stem, leaf area, and average stem
diameter in the Cucumber seedling growth were repressed by high-speed ventilation, but was not
repressed by spray times. The first leaf in the Tomato seedling growth was repressed as ventilation veloc-
ity was high, but the average stem diameter was not repressed. While the Tomato was given water three
times a day, the diameter of a stem and the leaf area were increased as ventilation speed became higher.
However, those were different other factors. The Tomato leaf area was larger when given water twice a
day than that in hand spray, but showed no difference with ventilation speed. The first leaf, the diameter
of a stem and the leaf area of a Red pepper were lower in automatic spraying with ventilation than those

in hand spray.
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Fig. 1. Drawing of a multipurpose operating system.
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Fig. 2. View of spraying operation in the multipur-
pose operating system.

Table 1. Growth characteristic of Cucumber as to watering type, frequency and blowing process.

To, Root
Plant Stem i:?e;rzlf No. of Leaf P lﬁ‘r\:e:ﬁ%;
Treatment  height ~ diameter leaves area Fresh Dry Fresh Dry ~ eng d
(cm) (mm) shoot (ea) (em?) weight  weight weight weight 1nternode
(ea) ® ® ® ® (cm)
Hand spray 384 4.7 3.0 5.0 131.6 10.2 0.44 336 0.26 7.68
OS2+NW 38.7 4.9 24 5.0 143.0 10.6 0.46 342 0.30 7.74
OS2+LW 35.1 4.5 2.6 4.8 125.2 10.6 0.42 4.28 0.44 7.31
0S2+HW 335 54 3.0 5.2 122.4 12.7 0.66 6.44 0.86 6.44
OS3+NW 39.1 54 2.6 4.8 143.6 11.6 0.52 3.96 0.28 8.15
OS3+LW 329 5.7 2.6 50 116.0 11.2 0.44 3.62 0.34 6.58
OS3+HW 30.6 4.9 2.0 4.8 104.0 8.9 0.42 3.02 0.12 6.38
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Fig. 3. Growth characteristic of Cucumber as to watering type, frequency and blowing process.
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Table 2. Growth characteristic of Tomato as to watering type, frequency and blowing process.

it Root
Plant Stem E?ér(;f No. of Leaf °p ® f: Zeiﬁg:f
Treatment ~ height ~ diameter 0~ ° leaves area Fresh Dry Fresh Dry integmo e
(cm) (mm) O (ea) (cm?) weight  weight weight weight
(ca) (@) (2 ® ® (cm)
Hand spray ~ 33.70 3.16 4.40 19.00 47.80 4.24 0.28 2.40 0.22 1.77
OS2+NW 3340 3.23 5.20 22.60 66.20 5.18 0.32 2.96 0.36 1.48
OS2+LW2  29.60 3.15 5.40 21.20 60.60 5.30 0.30 2.20 0.10 1.40
OS2+HW2  27.20 3.23 5.40 22.40 63.00 6.66 0.38 3.56 0.38 1.21
OS3+NW 3270 3.15 5.00 21.40 51.60 4.80 0.26 2.06 0.24 1.53
OS3+LW3  30.50 3.36 5.20 2240 59.00 5.10 0.28 244 0.20 1.36
OS3+HW3 2830 352 4.80 25.40 61.00 5.00 0.30 2.38 0.16 1.11

Fig. 4. Growth characteristic of Tomato as to watering type, frequency and blowing process.
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Table 3. Growth characteristic of Red pepper as to watering type, frequency and blowing process.

To Root
Plant Stem E?e'r(;{ No. of Leaf P 1'2 r‘;eiﬁgoe ¢
Treatment  height  diameter h leaves area Fresh Dry  Fresh ~ Dry  leng 4
(cm) (mm) shoot (ca) (em? ~ weight weight weight weight internode
(ea) ® (® ® &) (em)
Hand spray 15.2 2.45 7.0 9.4 40.8 1.84 0.14 1.56 0.14 1.62
OS2+NW 13.1 2.29 7.2 9.8 354 1.68 0.10 1.26 0.10 1.34
0S2+1L.W2 124 2.10 6.4 8.6 27.0 1.46 0.10 1.28 0.18 1.44
OS2+HW2 11.2 2.21 6.0 8.6 28.6 1.60 0.12 1.42 0.12 1.30
OS3+NW 13.1 2.34 8.0 10.2 37.2 1.84 0.14 1.12 0.10 1.28
0OS3+LW3 12.8 2.17 6.2 8.8 29.6 1.66 0.12 1.38 0.14 1.45
OS3+HW3 12.5 2.12 7.6 9.8 31.6 1.66 0.14 1.32 0.08 1.28

'

Fig. 5. Growth characteristic of Red pepper as to watering type, frequency and blowing process.
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