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Effects of ventilation systems and set point temperature of single-span
plastic greenhouse on disease incidence, fruit quality and yield of oriental

melon (Cucumis melo L.)
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Abstract : The ventilation systems composed three types of side vent (roll-up) ‘SV’, side vent+roof vent ‘SV+RV’, and
side vent+roof fan ‘SV+RF’ with 7.5 m spacing, with specific set point temperatures for ventilation: SV (35C open
/ 33C close), SV+RV or SV+RH (35C open/33°C close for root ventilation and 37°C open / 35C close for side vent).
In the treatment of SV+RYV, although the average daily maximum temperature inside the greenhouse temporarily increased
by 38 - 40C, thermal stress by high temperature did not occur and the disease incidence (%) of powdery mildew and
downy mildew on the oriental melon were 25 - 75% lower than in the conventional SV treatment. In the SV treatment,
the disease incidence (%) of powdery mildew and downy mildew were 1.4 - 7.7% and 4.2 - 15.9% for ‘Deabakkul’,
and 20.3 - 22.8% and 2.8 - 11.3%, for ‘Ildeungkkul’. The yield for one month was higher in the treatment of SV+RV
than those in other treatments, with values of 2,105 kg/10a for ‘Deabakkul’ and 2,537 kg/10a for ‘lldeungkkul’. The
simultaneous treatment with side vent and roof vent resulted in 16.2% higher yield (18.1% higher marketable yield) than

that in the SV treatment for ‘Deabakkul’.

Key words : Oriental melon (Cucumis melo L.), Single-span plastic greenhouse, Side vent, Roof ventilation, Roof vent,

Roof fan, disease incidence (%)
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Fig. 1. Changes in daily average temperature (C) and RH (%) at the height of 35cm in the middle of the single-span plastic greenhouse

according to ventilation systems [A : SV (side vent, roll up style), B : SV+RYV (side vent+roof vent), and C : SV+RF (side vent+roof
fan)] with specific set point temperatures from January to July in 2014.
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Fig. 2. Diurnal changes in the air temperature (C) and RH (%) at the height of 35cm in the middle of the single-span plastic greenhouse
according to ventilation systems [SV (side vent, roll up style), SV+RV (side vent+roof vent), and SV+RF (side vent+roof fan)| with
specific set point temperatures on April (A), May (B), and July (C) in 2014. Each dot was the mean value for a month.
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Fig. 3. Disease incidence (%) and infected leaves (%) of powdery mildew and downy mildew on oriental melon ‘Deabakkul’as affected
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Fig. 4. Disease incidence (%) and infected leaves (%) of powdery mildew and downy mildew on oriental melon ‘Ildeungkkul’ as

affected by ventilation systems (SV : side vent, SV+RV :

side vent + roof vent, and SV+RF :

side vent + roof fan)
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Table 1. Growth characteristics of oriental melon ‘Deabakkul’as affected by different ventilation systems with specific set point
temperatures” in the single-span plastic greenhouse at 70 days after transplanting.

Ventilation Stem Stem No. of  Leaf area  Length of Fresh weight (per stem)  Dry weight (per stem)
typel) length diameter  leaves  (per stem) internode Leaves Stem Leaves Stem
SV 72.5 b? 7.7 98.7 9,074 45D 523.7 262.0 355 b 139 b
SV + RV 77.8 a 7.5 96.5 9,485 47 a 574.5 289.8 413 a 153 a
SV + RF 754 b 7.6 96.2 9,114 44 b 573.3 293.7 422 a 159 a

DSV (side vent, roll up style), SV+RV (side vent+roof vent), and SV+RF (side vent+roof fan).

Set point temperature for ventilation :

SV (357 open / 33C close), SVHRV (35C open / 33°C close for root vent and 37°C open

/ 35C close for side vent), and SV+RF (35C open / 33°C close for root fan and 37°C open / 35C close for roof fan).
?Mean separation within columns by Duncan’s multiple range test at »p<0.05.
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Table 2. The yield of oriental melon ‘Deabakkul’and ‘Ildeungkkul’as affected by different ventilation systems with specific set point

temperatures in the single-span plastic greenhouse.

Yield (kg/10a)

Marketable fruit yield”

a 1

Cultivar Tz 1% (5/16~28) 2" (6/5~19) Total (%)
‘Deabakkul’ Y 1,122 a” 641 a 1,764 a 76.3 b
SV + RV 1,259 a 845 a 2,105 a 932 a
SV + RF 339 b 360 b 698 b 789 b

‘Ildeungkkul’ SV 292 b 985 ab 1,277 ab 91.3

SV + RV 945 a 1,592 a 2,537 a 91.8

SV + RF 171 b 611 b 782 b 90.5

RN (side vent, roll up style), SV+RV (side vent+roof vent), and SV+RF (side vent+roof fan).
Fruit weight was 200~550 g and physiological disorder and damage by disease and pest did not occur.
Mean separation within columns by Duncan’s multiple range test at p<0.05.

Table 3. Fruit quality characteristics of oriental melon ‘Deabakkul’and ‘Ildeungkkul’as affected by different ventilation systems with
specific set point temperatures in the single-span plastic greenhouse (in June 5-19th).

Cultivar Treatment” Fruit weight Fruit length Fruit width Flesh thickness  Soluble solids

(2 (mm) (mm) (“Brix)

‘Deabakkul’ SV 3733 a” 1178 a 80.32 1521 b 12.68 a
SV + RV 397.4 a 1217 a 81.43 1745 a 1247 a

SV + RF 3055 b 1022 b 78.66 15.60 b 1292 a

‘Ildeungkkul® SV 3488 b 1128 a 77.91 17.46 a 1274 a
SV + RV 384.7 a 1184 a 81.29 1745 a 1236 a

SV + RF 3342 b 1176 a 77.97 16.74 b 11.81 b

gy (side vent, roll up style), SV+RV (side venttroof vent), and SV+RF (side vent+roof fan).
“Mean separation within columns by Duncan’s multiple range test at p<0.05.
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