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Effects of Modified Installation Methods of Roof Ventilation Devices
in the Single-span Plastic Greenhouses on Yield and Fruit Quality
of Oriental Melon

Jung-Sup Lee, and Khoshimkhujaev Bekhzod

Abstract : In order to evaluate the modified installation methods of roof ventilation devices, derived from the previ-
ous experiment (‘investigation into the optimum capacity of roof ventilation devices and their deployment'), the con-
ventional and modified (improved) roof ventilation systems were installed in the single-span plastic greenhouse for
growing oriental melons. The roof vents (60¢) and roof fans (maximum air capacity of 38m*/min) were installed in
the spacing of 15m (FT, modified ‘side vent+roof fan’ ventilation) and 6m (TT, modified ‘side vent+roof vent’ venti-
lation) respectively on the roof of greenhouses for the modified roof ventilation treatments, and 20m (FC, conven-
tional ‘side vent+roof fan’ ventilation) and 8m (TC, conventional ‘side venttroof vent’ ventilation) for the
conventional ones. The stem diameter, leaf blade lengh, petiole length, and leaf width were lower in the FT and TT
treatments than those in the conventional treatments, FC and TC. Although the fruit weight and total yields were
slightly lower in the FT and TT treatments, the marketable fruit ratio (%) were higher, as a result of increased fruit-
ing ratio (%) in these treatments, than those of FC and TC. The marketable yields (kg/10a) in the FT and TT treat-
ments were 8,391 kg/10a and 7,283 kg/10a, which were respectively 661 kg/10a and 487 kg/10a higher than those in
the treatments of FC and TC. The modified installation methods of roof fan resulted in production of more female
flowers and lower fruit drop ratio (%) compared to conventional meathods. In the treatment of the conventional ven-
tilation with roof vent, the fruit weight, fruit length & width, and flesh thickness were higher than in other treat-
ments, but there were no significant differences in the fruit width and flesh thickness among the treatments.
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Table 1. The conventional and modified roof ventilation treatments for single-span plastic greenhouse

Roof ventilation types Treatments Spacing (m) Note
Vent TC 8
Conventional Fan EC 20 - Diameter of roof vent : 60 cm
v T P - Maximum air volume of roof fan :
ent 3/
Modified 38 m’/min
Fan FT 15
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Fig. 1. Diurnal changes in the PAR (A, instantaneous light: pmol m™s™), air temperature (B and C, °C) and RH (D and E, %) at the
height of 35cm in the single-span plastic greenhouse according to ventilation systems [FT (modified ‘side vent+roof fan’ ventilation),
FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘side vent+roof vent’ ventilation), and TC(conventional ‘side
vent+roof vent’ ventilation). Each dot was the mean value of the month in June 2015.
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Table 2. The growth characteristics of oriental melon ‘Chamsarang’ as affected by different ventilation systems in the single-span plastic

greenhouse.
Stem Leaf blade Petiole Leaf Length of
Date Treatment’ diameter length length width internode Chlorophyll
(o) o (SPAD)
FT 8.6 b’ 9.9 15.1b 10.9 597b 99.4
Apr. 9, FC 9.1 ab 10.1 156b 11.7 6.36 ab 112.3
2015 TT 9.2 ab 10.5 153 b 114 6.66 a 113.9
TC 99a 10.8 168 a 11.6 6.56 a 115.5
FT 11.7 7.2 ab 9.1 8.3 426a 80.2
Jun. 2, FC 11.7 6.9b 9.2 7.6 3.61b 88.8
2015 TT 122 77a 9.8 8.2 4.00 ab 84.7
TC 122 7.5 ab 9.4 7.6 3.57b 88.4
FT 144b 73b 9.2 76b 6.36 432
Sep. 4, FC 154a 74b 8.2 76b 6.85 55.5
2015 TT 15.1a 8.6a 10.8 89a 733 59.1
TC 159a 7.8 ab 10.6 8.1 ab 6.26 533

“Mean separation within columns by Duncan’s multiple range test at p<0.05
YFT (modified ‘side vent+roof fan’ ventilation), FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘sidevent+ roof vent’

ventilation), and TC(conventional ‘side vent+roof vent’ ventilation)

Table 3. The yield of oriental melon ‘Chamsarang’ as affected by different ventilation systems in the single-span plastic greenhouse

- Marketable yield” (kg/bay), (kg/102) Marketable fruit Fruiting
Ventilation d Third Forth ratio ratio
e ? - n 1r ortl

typ Ist (Mar.~Apr.) (May) (Jun,) (Jul.~Aug.) Total (%) (%)
1,430 1,990 1,060 595 5,075

FT (2,360) (3,290) (1,753) (984) (8,391) oLl 800
1,355 1,790 950 580 4,675

FC (2240) (2,960) (1,571) (959) (7,730) 88.9 738
1,290 1,680 930 505 4,405

T (2,133) (2,778) (1,538) (835) (7,283) 84.0 714
1310 1,430 900 470 4,110

e (2,166) (2,364) (1,488) 777) (6,796) 80.9 462

“FT (modified ‘side vent+roof fan’ ventilation), FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘side vent + roof vent’

ventilation), and TC(conventional ‘side vent+roof vent’ ventilation)

*Fruit weight was 200?550g and physiological disorder and damage by disease and pest did not occur.
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Fig. 2. Disease incidence (%) and infected leaves (%) of powdery mildew on oriental melon ‘Chamsarang’ as affected by ventilation
systems [FT (modified ‘side vent+roof fan’ ventilation), FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘side
vent+roof vent’ ventilation), and TC (conventional ‘side vent+roof vent’ ventilation)]. Error bars indicate standard errors (x) of means

for 20 replications (n=100) per treatment.
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Table 4. Fruit quality characteristics of oriental melon ‘Chamsarang’ as affected by different ventilation systems in the single-span plastic

greenhouse.
Date Treatment” Fruit(\g&;eight Fru(irtnlrel:ggth fvtilclllti thfclii};ss E(c)ﬁﬁlfs SOh(lPéiii(;lids
(mm) (mm)
FT 268.9 ¢ 86.3 ¢ 79.5 18.4 3.50 11.5
May 8. FC 2784 ¢ 962 b 76.9 204 3.67 11.6
2015 TT 305.9b 89.5 be 783 19.5 3.58 115
TC 3917 a 104.6 a 81.7 20.8 3.58 11.9
FT 269.5b 91.6b 754 17.5 3.25 ab 13.1a
Jun. 3, FC 2814b 92.5b 76.7 16.6 342a 135a
2015 TT 2943 a 96.0 76.9 18.1 3.20 ab 1242
TC 304.8 a 98.7a 77.0 18.3 3.00 b 109b
FT 2954 a 100.2 73.6 17.9 3.09 12.4
Sep. 3, FC 281.7a 102.7 73.0 17.6 327 123
2015 T 300.6 a 101.9 72.6 173 3.10 13.0
TC 277.0b 103.0 70.6 17.1 3.13 13.4

“Mean separation within columns by Duncan's multiple range test at p<0.05.
FT (modified ‘side vent+roof fan’ ventilation), FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘side vent+roof
vent’ventilation), and FC(conventional ‘side vent+roof vent’ ventilation)
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Fig. 3. Disease incidence (%) and infected leaves (%) of powdery mildew on oriental melon ‘Chamsarang’ as affected by ventilation
systems [FT (modified ‘side vent+roof fan’ ventilation), FC (conventional ‘side vent+roof fan’ ventilation), TT (modified ‘side
vent+roof vent’ ventilation), and TC (conventional ‘side ventt+roof vent’ ventilation)]. Error bars indicate standard errors (£) of means

for three replications per treatment.
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