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Abstract. This study was carried out to investigate the proper wattage and installation distance for the efficient use of
nano-carbon fiber infrared heating lamp (NCFIHL), a heating device advantageous for heating energy saving, when
the production of watermelon plug seedlings in the plug seedling nursery in winter season. Six small beds were divided
into plastic film, and 700 W and 900 W nano-carbon fiber infrared heating lamps were installed at 100 cm above the
bed. 1 lamp at central (control), 60 cm interval (2 lamps), and 40 cm interval (3 lamps) heating lamps were installed in
each bed inside the greenhouse. All treatments, except the control, were set to keep the night air temperature at 20 C
after lighting the NCFIHL. The leaf temperature showed a tendency to increase fast as the install distance was narrow.
The leaf length and leaf width tended to increase as the installation distance of the 700 W heating lamp was narrow.
The compactness was high in 700 W heating lamp with 40 cm of installation distance. Therefore, in consideration of
maintaining the set temperature at night, installing 700 W electric lamps at 40 cm was an efficient power and
installation distance for watermelon grafted seedlings considering economic feasibility.
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Fig. 1. Scheme of wattage and install distance of nano-carbon fiber infrared heating lamp. A, 700 W, 60 cm; B, 900 W, 60 cm; C, 700 W, 40 cm; D,

900 W, 40 cm; E, 700 W, control; and F, 900 W, control.
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Table 1. Energy consumption for lamp wattage and installation
distance of nano-carbon fiber infrared heating lamp during 1 hour.

Wattage (W) Install distance (cm) Energy consumption (kW/h)

Control 0.6

700 60 1.4
40 2.0

Control 1.0

900 60 1.8
40 3.0
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Fig. 2. Changes of air (A) and plant (B) temperature as affected by lamp
wattage and install distance of nano-carbon fiber infrared heating
lamp during 1 day.
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Fig. 3. Thermal images of watermelon grafted plug seedlings as affected by lamp wattage and install distance of nano-carbon fiber infrared heating
lamp. A, thermal images of 700 W nano-carbon fiber infrared heating lamp; and B, thermal images of 900 W nano-carbon fiber infrared heating
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Table 2. Growth characteristics of watermelon grafted seedlings as affected by lamp wattage and install distance of nano-carbon fiber infrared heating

lamp at 17 days after treatment.

Wattage I.nstall Pl.ant Sc.ion Root .Stem Leaf L{eaf Leaf area Fresh weight Dry weight Compactness No. of
(W) distance height height length diameter length width (ent/plant) (g/plant) (g/plant) (nzom) leaves
@A) (em) B) (m) (m) (cm) (mm) (cm) (cm) Shoot  Root Shoot  Root
Control 37.7 & 31.0a 137a 59a 89a 79a 1209a 97a 1.7a 050abc 0.06 a 1339 bc 53 a
700 60 37.5a 318a 136a 59a 83b 74b 1092 a 96a 12d 048 bc 006 a 12.81 ¢ 55a
40 374a 307a 135a 59a 87a 74b 1178 a 97a 15b 054a 006a 1447 a 53a
Control 36.8a 304a 136a 57a 80b 74b 1045a 94a 1l4c 047 bc 006 a 12.78 ¢ 54 a
900 60 385a 323a 140a 59a 80b 67c¢ 1126a 97a 1.1d 046c 0.05b 11.90 d 53 a
40 37.8a 312a 145a 60a 82b 73b 1130a 101a 12d 053ab 0.05b 1406 ab 54 a
A NS NS NS NS ok ok NS NS ok NS *k * NS
F-test’ B NS NS NS NS ** ok NS NS ok ok *k ok NS
AxB NS NS NS NS NS * NS NS * NS *k NS NS

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.
NS, *, ** *** Nonsignificant or significant at p < 0.05, 0.01, 0.001, respectively.
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