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Abstract. This study examined a technique for cooling root zone aimed at |owering substrate temperature for sweet
pepper (Capsicum annum L. ‘Orange glory’) cultivation in coir substrate hydroponics during hot season, from the
16" of July to 15™ of October in 2012. The root zone cooling technique was applied by using an air duct (@12 cm,
hole size 0.1 mm) to blow cool air between two slabs during night (5p.m. to 3a.m.). Between the 23 of July and 31%
of August (hot temperature period), average daily substrate temperature was 24.7°C under the root zone cooling,
wheress it was 28.2°C under condition of no cooling (control). In sunny day (600~700 W m™2 - s, average sub-
strate temperatures during the day (6a.m. to 8p.m.) and night (8p.m. to 6am.) were lower about 1.7°C and 3.3°C,
respectively, under the cooling treatment, compared to that of control. The degree of temperature reduction in the
substrate was averagely 0.5°C per hour under the cooling treatment during 6p.m. to 8p.m.; however, there was no
decrease in the temperature under the control. The temperature difference between the cooling and control treat-
ments was 1.3°C and 0.6°C in the upper and lower part of the dab, respectively. During the hot temperature period,
about 32.5% reduction in the substrate temperature was observed under the cooling treatment, compared to the con-
trol. Photosynthesis, transpiration rate, and leaf water potentia of plants grown under the cooling treatment were sig-
nificantly higher than those under the control. The first flowering date in the cooling was faster about 4 days than in
the control. Also, the number of fruits was significantly higher than that in the control. No differences in plant height,
stem thickness, number of internode, and leaf width were found between the plants grown under the cooling and con-
trol, except for the leaf length with a shorter length under the cooling treatment. However, root zone cooling influ-
enced negligibly on eliminating delay in fruiting caused by excessively higher air temperature (> 28°C), although the
substrate temperature was reduced by 3°C to 5.6°C. These results suggest that the technique of lowering substrate
temperature by using air-duct blow needs to be incorporated into the lowering growing temperature system for
growth and fruit set of heath paprika.
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Fig. 1. Average daily temperature of substrate as influenced by
cooling root zone at night. Cooling was applied during 5p.m. to
3am by using an air duct to blow cool air between two dabs.
Data were recorded every 10 minutes between the 239 of July
and 31% of August, 2012.
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Table 1. Average substrate temperature for daily, day and night on a sunny day as influenced by cooling root zone at night. Solar radia-

tion at midday was 600~700 W - m at the 1% of August, 2012.

Average substrate temperature (°C) Greenhouse
Daily Day (6am. to 8p.m) Night (8p.m. to 6a.m) temperature (°C)
Control 301+14 303x1% 20.7+12 31.6+37
CV* (%) 45 48 42 11.6
Cooling 278+20 28.6+20 26413 28219
CV (%) 71 7.0 49 6.8

*Standard deviation of 144 replications.
YStandard deviation of 78 replications.
*Coefficient of variation.
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Fig. 2. Temperature difference between the cooling and control
trestments in the upper and lower part of the dab on a sunny
day as influenced by cooling root zone at night. Solar radiation
at midday was 600~700 W - m™2 at the 1% of August, 2012.
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Fig. 3. Range of substrate temperature as influenced by cooling
root zone at night. The observations were made between the
239 of July and 31% of August, 2012.
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Fig. 4. Leaf water potential of sweet pepper leaves at 43 days
after trestment. Vertical bars indicate standard errors of three
replications.
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Table 2. Phtosynthesis, transpiration rate and stomatal conductance of sweet pepper leaves at 15 days after treatment.

Photosynthesis Transpiration rate Stomatal conductance
(umol CO, m2-sY) (mmol H,O m2-sh) (mol HO m?2 .59
Control 13.37b 10.23b 0.98b
Cooling 15.05a 1128 a 134a

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 3. 1% flowering time and number of fruiting of sweet pep-
per as influenced by cooling root zone at night.

s i Number of fruits(/plant
Treatment 1% flowering S(/plant)
time (mm/dd) 63th DAT 77th DAT
Control 97 57b° 70b
Cooling 9/3 83a 90a

“Mean separation within columns by Duncan’s multiple range test
at P=0.05.
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Table 4. Plant growth of sweet pepper at 81 days after treatment as influenced by cooling root zone at night.
Plant height Main stem diameter Number of internode Leaf (cm)
Treatment A/B
(cm) (mm) (No.) Length (A) Width (B)
Control 132.7& 122a 19.7a 166b 103 a 1l7a
Cooling 136.7a 13.0a 206a 190a 114a 17a
“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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