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Abstract. This experiment was conducted to analyze the effect of drainage reuse rate on the growth and fruiting of
summer paprika in closed hydroponic cultivation. The experiment was carried out for 25 weeks from March to Sep-
tember 2015 with 0, 20, 30, 50% mixing ratio of waste nutrient solution using non - recycling hydroponic cultivation as
a control. As a result, stem diameter of the test was different in the groups 1 and 2, but no difference showed as the
group progressed more than 3 groups. L.A.I tended to decrease with increasing drainage mixing ratio. The number of
nodes in the 50% reuse test group was 1.4 compared to the control group, but there was no significant difference. The
number of harvested nodes was significantly different in the control group (11.1 nodes) and the 50% reuse test group
(8.7 nodes), and the harvested nodes tended to decrease as the drainage was reused. The ratio of harvest was also the
same as that of the harvesting node, and the control was the highest at 33.2% and the lowest at the 50% reuse test at
27.6%. Relative yields were reduced by 30%, 35% and 45% in the control group in the first group, and this tendency
was also observed in the second and fourth groups. However, in the 3 and 5 groups, the production of 50% test group
increased by 13% and 5%. The ratio of unmarketable fruit was increased 2%, 4%, 4%, and 7% in 0%, 20%, 30% and
50% reuse test, respectively. In conclusion, if the decrease in yield due to the decline in early growth is carefully man-
aged, even if the imbalance of inorganic ions occurs after the mid-term growth, the growth of the crop will enter into a
stable period and the re-use will not be worried about the growth and the yield decrease.
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Table 1. Effect of drainage reusing ratio under EC-based nutrient control in closed-loop soilless culture on the growth of summer-culti-

vated paprika.
Plant Stem Flower Leaf
Group Mixing ratio Height Diameter Position Area
(cm/day) (mm) (cm) Index”
100% NS + 0% D 59a 102 b 62a 122 a
. 80% NS +20% D 58a 124a 33c¢ 81b
70% NS +30% D 62a 78 ¢ 51b 72b
50% NS + 50% D 48 b 87c¢ 63a 72b
100% NS + 0% D 115a 7.1b 38a 235a
5 80% NS +20% D 108 a 82a 35a 153 b
70% NS +30% D 110 a 64b 39a 138 b
50% NS + 50% D 89b 7.7 ab 36a 142 b
100% NS + 0% D 155a 82a 620 333 a
80% NS +20% D 153 a 7.8 b 95a 235b
. 70% NS +30% D 158 a 88a 45¢ 217b
50% NS + 50% D 128 b 8.1a 5.9 be 217b
100% NS + 0% D 192 a 7.7a 37a 429 a
A 80% NS +20% D 193 a 7.8 a 42a 324 ab
70% NS +30% D 205 a 78 a 3.1a 281b
50% NS + 50% D 175 b 7.7a 31a 296 b
100% NS + 0% D 236 ab 82b 6.1c 504 a
80% NS +20% D 232 ab 99a 8.8b 410b
: 70% NS +30% D 257 a 92a 52¢ 361 c
50% NS + 50% D 218 b 94 a 11.3a 381c¢

“Leaf Area Index was calculated as leaf length(cm) x leaf width(cm) x 0.6 x stem density x {number of leafs + (number of side leafs x

0.7)}

YMean separation within columns by Duncan’s multiple rage test (P=0.05).
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Table 2. Effect of drainage reusing ratio under EC-based nutrient control in closed-loop soilless culture on the yield of summer-cultivated

paprika
Mixing ratio No. of Node (ea, A) Harvested fruits
Number (ea, B) Ratio” (%)
100% NS + 0% D 335a I1.1a 332a
80% NS +20% D 332a 10.1 ab 30.7b
70% NS +30% D 335a 9.4 ab 282b
50% NS + 50% D 32.1a 8.7b 276D
Average 33.1 9.8 29.9

“Harvested fruits ratio is Number of harvested fruits(B) / Number of node(A)
YMean separation within columns by Duncan’s multiple rage test (P=0.05).
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Fig. 1. Effect of drainage reusing ratio under EC-based nutrient
control in closed-loop soilless culture on Relative Yield of
summer-cultivated paprika. Relative yield (%) = {yield of each
group / yield of 0% reuse mixing ratio} x 100. Vertical bars
indicate the standard deviation of the sample means (n = 80).
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Fig. 2. Effect of drainage reusing ratio under EC-based nutrient
control in closed-loop soilless culture on ratio of marketable
fruit and unmarketable fruit. L size is from 180g to 210g. M
size is from 150g to 180g. S size is from 120g to 150g. Unmar-
ketable is over 210g or under 120g. Vertical bars indicate the
standard deviation of the sample means (n = 80).
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Fig. 3. Change in each ion concentration of the recirculated nutrient solution under EC-based nutrient control in closed-loop soilless cul-

ture for summer-cultivated paprika.
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