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Effects of Method, Number of Times for Spraying and
Ventilation Condition om the Growth in Greenhouse
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Abstract. On this study, a multipurpose operating system was developed to adjust a configuration of a
moving path which have no connection with a form of greenhouse. To being performance the multipurpose
working system, we have experienced growth quality on the plants in greenhouse. Some of the results are as
follows. While watering by the hand spray. the condition of plant was generally no good. It was shown that
plant height and leaf area were all high without wind during watering by the automatic spray. The effect to
retrain a plant growth was high as a ventilation was strong. The diameter of a plant stem was small without
ventilation condition during watering 3 times by automatic spray. The number of leaf was relatively large
during 3 times by automatic spray compared to 2 times by automatic spray or hand spray. Growth of plant

was fast as the times of spray were large.
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Front view Side view

Fig. 1. Drawing of the multipurpose operating system.

Fig. 2. Picture of the spray watering operation by the multi-
purpose operating system.
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Table 1. Experimental design.
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Plant Stem No. of No.of  Fresh weight (g/plant)  Dry weight (g/plant) Leaf

Treatment  height diameter leaves flower area
(cm) (mm)  (ea/plant) (ea/plant)  TOP Root Top Root (em?®)

Hand spray = Test | Test 2 Test 3 Test 4 Test 5 Test 6 Test 7 Test 8 Test 9
OS2+NW  Test 10 Test 11 Test 12 Test 13 Test 14 Test 15 Test 16 Test 17 Test 18
OS2+4LW  Test 19 Test 20 Test 21 Test 22 Test 23 Test 24 Test 25 Test 26 Test 27
OS2+HW  Test 28 Test 29 Test 30 Test 31 Test 32 Test 33 Test 34 Test 35 Test 36
OS3+NW  Test 37 Test 38 Test 39 Test 40 Test 41 Test 42 Test 43 Test 44 Test 45
OS3+LW  Test 46 Test 47 Test 48 Test 49 Test 50 Test 51 Test 52 Test 53 Test 54
OS3+HW  Test 55 Test 56 Test 57 Test 58 Test 59 Test 60 Test 61 Test 62 Test 63
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Table 2. The growing characteristic of petunia being performed by the multipurpose operating system.

Plant Stem No. of No.of  Fresh weight (g/plant)  Dry weight (g/plant) Leaf
Treatment  height diameter leaves flower area
(cm) (mm)  (ea/plant) (ea/planty  TOP Root Top Root (cm?)
Hand spray ~ 26.9 7.89 203.0 19.3 722 14.1 15.03 1.63 659
OS24NW 419 7.44 193.3 19.3 1343 16.8 13.57 3.47 1268
OS2+LW 30.3 7.78 172.7 153 96.1 19.7 14.83 3.50 909
OS2+HW 27.3 7.78 173.0 147 92.1 20.5 13.30 2.50 856
OS3+NW 4238 5.49 292.7 19.7 143.4 26.1 17.03 3.67 1237
OS3+LW 377 742 319.3 14.0 119.3 26.7 18.37 2.83 845
OS3+HW 321 8.05 248.0 133 96.1 15.1 14.60 2.70 712

Petunia Dreams ‘blue

Ontr Low speed High speed %
Overhead spray(Twice)

Hand spray

Fig. 3. The growth comparison of petunia as to watering
and blowing twice per a day.

Petunia Dreams blue

Low Speed High speed ™
Overhead spray(Three times)

Control

Hand spray

Fig. 4. The growth comparison of petunia as to watering
and blowing 3 times per a day.
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Table 3. The growing characteristic of marigold being performed by the multipurpose operating system.

Plant Stem No. of No.of  Fresh weight (g/plant)  Dry weight (g/plant) Leaf
Treatment  height diameter leaves flower area
(cm) (mm) (ea/plant)  (ea/plant) Top Root Top Root (cm?)
Hand spray 15.5 4.87 118.0 6.0 30.1 11.5 453 1.97 352
OS82+NW 18.6 7.74 143.7 53 72.4 36.6 4.43 3.93 704
OS2+LW 209 6.51 143.0 47 59.0 319 5.13 4.03 679
OS2+HW 16.2 7.41 142.0 47 51.6 339 5.13 4.83 618
OS3+NW 19.6 6.89 195.0 43 54.2 28.6 5.30 4.60 637
OS3+LW 19.2 7.09 194.3 43 49.4 25.8 5.87 223 619
OS3+HW 19.5 8.66 178.3 4.0 46.0 374 6.20 3.93 491
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Fig. 5. The growing characteristic of marigold being per-
formed by the multipurpose operating system.
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Table 4. The growing characteristic of coleus being performed by the multipurpose operating system.

Plant Stem No. of Fresh weight (g/plant) Dry weight (g/plant) Leaf

Treatment height diameter leaves area
(cm) (mm) (ea/plant) Top Root Top Root (cm?)

Hand spray 20.5 8.58 108.0 50.1 26.2 4.53 4.33 807
OS2+NW 28.0 10.25 144.3 104.5 17.3 7.50 2.40 1561
OS2+LW 28.8 9.22 149.3 97.6 34.6 7.07 6.20 1336
0S2+HW 25.5 11.11 156.0 90.6 342 7.97 420 1240
OS3+NW 30.7 10.97 158.7 114.1 383 9.17 4.20 1409
OS3+LW 269 10.94 154.7 83.3 22.3 5.00 3.23 1356
OS3+HW 26.9 9.38 159.3 60.3 21.6 797 2.57 1253

Coleus Highway Rose .
. Impatiens Java Orange

& e

d High speed
Hand spray Overhead spray(Twice)

Cortiol  Low speed High speed
Hand spray Overhead spray(Twice)

Coleus, Highway Rose
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) oW spee gh d L - -
Hand spray Overhead spray(Three times) Hand spray Overhead spray(Three nmgs)

Fig. 6. The growth effect of coleus being performed by the Fig. 7. The growth characteristic of impatience being per-
multipurpose operating system. formed by the multipurpose operating system.

Table S. The growth characteristic of impatience being performed by the multipurpose operating system.

Plant Stem No. of No.of  Fresh weight (g/plant)  Dry weight (g/plant) Leaf
Treatment  height diameter leaves flower area
(cm) (mm) (ea/plant)  (ea/plant) Top Root Top Root (cm?)
Hand spray 11.5 8.24 99.0 2.0 25.1 129 2.53 2.30 319
OS2+NW 14.1 9.44 107.3 1.7 51.2 327 3.17 4.87 693
OS2+LW 13.6 11.00 110.3 23 41.1 478 2.80 6.73 542
OS2+HW 13.0 11.37 116.3 2.7 36.7 27.7 3.90 5.67 498
OS3+NW 124 11.76 147.0 1.0 384 222 2.67 3.93 573
OS3+LW 114 11.23 136.0 5.7 375 15.2 2.90 2.90 524
OS3+HW 11.4 11.06 146.0 2.0 37.0 24.6 3.60 2.80 498
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Table 6. The growth characteristic of salvia being performed by the multipurpose operating system.

Plant Stem No. of No.of  Fresh weight (g/plant)  Dry weight (g/plant) Leaf
Treatment  height diameter leaves flower area
(cm) (mm)  (ca/plant) (ea/plant)  1OP Root Top Root (cm?)
Hand spray  21.7 5.05 97.3 320 339 514 5.87 8.30 445
OS2+4NW 222 5.38 71.0 30.7 304 45.8 5.57 9.23 313
OS2+LW 234 5.31 85.7 38.0 43.1 52.0 7.03 9.93 490
OS2+HW 23.4 5.46 82.7 39.0 403 38.6 6.83 7.37 393
OS3+NW 27.2 4.96 85.0 28.3 383 35.6 6.83 7.67 416
OS3+LW 25.2 6.33 93.0 30.0 40.7 46.6 6.53 8.70 495
OS3+HW 252 6.88 87.3 34.0 37.1 429 7.53 6.70 473
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