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Effect of Reused Cocopeat Substrate on Growth and Yield
of Summer-cultivated Paprika in EC-based Recycling Hydroponic
Cultivation
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Abstract. This experiment was carried out to analyze the effects of substrate reuse on the growth and yield of sum-
mer paprika in cyclic hydroponics. The test group was divided into a new coco slab, one year reused coco slab two
year reused coco slab based on 30% nutrient solution reuse, and was performed from April 18 to November 31, 2016
for 30 weeks. As a result, plant height of early growth was that the 2 year reused slab was longer than the new slab
but the final growth period was 56.58 cm shorter. First group flower position was that reused slab was shorter by
2.92 cm than the new slab and the second group flower position was 0.31 cm long. The relative internode length of
early growth, when the reused slab was used, the imbalance in the late growth stage was increased compared with
the use of the new slab. The number of growth nodes in the 1 and 2 year reused slab was the smallest with 27.4
nodes. However, the number of harvested nodes did not show the difference in the test group, and the ratio of har-
vested that the 2 year reused slab was the highest at 26.8%. The ratio of unmarketable fruit tended to increase as the
growth progressed. Fresh weight was 227.7g for new slab, 219.2g for 2 year reused slab and 21.2g for 1 year reused
slab. The dry weight of the new slab increased with the reuse of the slab. It was 17.13g for new slab, 18.26g for 1
year reused, and 19.28¢g for 2 year reused. The average water content of the entire growth period was smaller as the
slab was reused, and the 1 year reused slab was about 20g less than the 2 year reused slab. This trend was steadily
occurring throughout the entire growing season. Especially, the reused slab for 1 year was less than 60g after 3
groups compared to other test groups. In conclusion, If will control seriously occurrence of unmarketable fruits by
weakening after medium growth in summer-cultivated paprika in EC-based recycling hydroponic cultivation with
reused cocopeat substrate, It is not what [ have to worry that decrease of the yield and deterioration of the quality due
to the change of physical and chemical properties of the slab and the pathogenic bacteria infection.

Additional key words : sweet pepper, recycled coir, relative internode length, closed hydroponics

M

rhu

AT A A= idif&?é Foll tiF wo] ot
HA GRS AdEehe =g Ao HplA]
£ Ag8she Wkl ?‘% HE 9lek. 20139 zEst

A

*Corresponding author: kimilsop@kangwon.ac.kr
Received February 2, 2017; Revised March 24, 2017;
Accepted March 27, 2017

100

o] AuHzAe 575a§ 201030] B8] A&How =7}
S AT i wIE FRAR Ol o)F FFH

TFRAPNE 5% Ulﬂ&dl B35} CHaTkati, 2014).

1~

AR FuiA] ZheE 7P @l ARSEE o
AE 355, B4E 2 ujgeido] ekt ALS

A} 94 ) e AR S S
Foh2 AR AR A lAE PR A
ulg W] ATEL 3] Hrke Q12e) W] W
she 297} tigelnh ol <l S A7 B30

Protected Horticulture and Plant Factory, Vol. 26, No. 2, 2017



EC7IE 8k

Qo] FHo= 22l whl Qe A e|th(Jeong, 2000).
20l M]3 Folo] wiRE AAEN7E Thsg 1Al
o]7] W] HLAS FlslA| e 318 wiAlee
12jo] gtkElo] HT ARl 53kl e FAlolth
(Kim 5, 2012).

iAo ALE Wt gk A= HhHol Hge)
o|E, HWANA], DERE A, R F5 Tk}
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2003c), HIF2} “d5-(Lee 5, 2015; Lee 5, 2016), &
AEJoKKim &, 2004), HFUl Z#IH(Kim T,
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Table 1. Effect of reused cocopeat substrate under EC-based nutrient solution in closed-loop soilless culture on the growth of summer-cul-

tivated paprika.
et emodekngn e L son
reuse(%o) (cm) (cm) (cm) index” diameter (mm)
0/0 60.25b* 9.98¢ 5.75b 1.48a 8.69a
0/30 67.04b 11.40ab 8.62a 1.61a 8.81a
Groupl 1/30 62.70b 10.40bc 6.95ab 1.40a 8.81a
2/30 71.16a 11.93a 5.70b 1.42a 9.11a
Average 65.29 10.93 6.76 1.48 8.85
0/0 112.87a 8.29ab 2.51a 2.66a 8.88a
0/30 110.70a 7.48bc 291a 2.48ab 8.88a
Group2 1/30 107.29a 7.41c 291a 2.08bc 8.89a
2/30 117.16a 8.38a 3.22a 1.85¢ 8.61a
Average 112.01 7.89 2.88 2.27 8.81
0/0 163.79a 8.51a 9.01a 431a 8.41a
0/30 15591a 7.39b 7.75a 4.23a 9.08a
Group3 1/30 161..71a 9.11a 7.25a 3.77a 9.11a
2/30 154.75a 6.81b 7.41a 4.06a 9.34a
Average 159.04 7.95 7.85 4.09 8.98
0/0 213.51a 8.72a 431a 7.31a 8.15a
0/30 211.52a 8.64a 6.16a 8.11a 8.31a
Group4 1/30 212.41a 8.96a 5.48a 7.02a 8.30a
2/30 193.11a 7.22b 441a 7.72a 8.72a
Average 207.6 8.39 5.09 7.54 8.37
0/0 259.62a 8.15ab 5.52a 10.21a 8.15a
0/30 260.62a 8.73ab 6.51a 10.20a 8.83a
Group5 1/30 245.79a 8.93a 5.66a 9.13a 8.26a
2/30 214.01b 7.21b 6.04a 8.73a 7.84a
Average 245.01 8.26 5.93 9.57 8.27
0/0 268.41ab 4.96b 7.16a 12.64a 8.29a
0/30 278.41a 6.71ab 591a 13.41a 9.31a
Group6 1/30 241.12bc 7.33a 5.72a 10.19b 9.18a
2/30 221.83c 6.14ab 6.75a 9.73b 8.90a
Average 252.41 6.29 6.38 11.49 8.92

* Each group was created whenever six nodes were generated.
YLeaf 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)}

*Mean separation within columns by Duncan’s multiple rage test (P=0.05).
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1, 3, 4 2 5OgolXe 23S wixe] ABR7L
A BAA] Fode S g gude
w2 AR A5 AojAeE graFe] iske A
HAT) 5, 6159 GUAATE AR Hlgte |
AR BRI 2,501, 2d AARE HiRlE < 3.50]
AR, ole A= =432 gk Mgekste] o
oz Azt o]gt Ayl= Park 5(2003a)°] Hil
gk HHANA 65U7E BETE 2ol FHAe AjH
of Hl3] 148 Btk A<}, 3d AR Fojof Hj
A 12097F S ertyy] e e
Ajzzolofol] Higl 1.88) BATHE Lee 5(2016)°] X i1o}t
Aolsldedl, o= o} Holo] Hjx|e] AExjo]
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Fig. 1. Changes in the relative internode length ratio of substrate condition during a growing period. Relative internode length ratio (%)
was calculated as (average internode length by each growing period / internode length by whole growing period) x 100. Bars indicate

standard errors of means.

Table 2. Effect of reused cocopeat substrate under EC-based nutrient solution in closed-loop soilless culture on harvested fruit ratio of

summer-cultivated paprika.

Substrate reuse(year) / Nutrient No. of total node

Harvested fruits

solution reuse(%) (ea) Number Ratio”
(ca) %)

0/0 30.92" 7.0a 22.6a

0/30 32.3a 7.9a 24.4a

1/30 27.4b 6.3a 22.4a

2/30 27.4b 7.1a 26.8a
Average 29.5 7.1 24.1

“Harvested fruits set ratio(%) : ( Number / No. of total node ) x 100

YMean separation within columns done by Duncan’s multiple rage test. P=0.05
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Table 3. Effect of reused cocopeat substrate under EC-based nutrient solution in closed-loop soilless culture on the Fruit setting character-
istics of summer-cultivated paprika.

Ratio of Dry

N et souion euser) "makcabe it ISR weign BTG (o
(%0) (2
0/0 6.5a% 240.0a 19.06a 220.93a 1.13b
0/30 8.6a 232.5a 16.81a 215.69a 1.18ab
Groupl 1/30 7.5a 222.5a 16.28a 196.62a 1.26a
2/30 8.8a 244.4a 17.91a 226.51a 1.20a
Average 7.78 234.9 17.5 217.3 1.2
0/0 10.2a 241.4a 17.58a 223.84a 1.06a
0/30 7.1a 248.1a 16.97a 231.14a 1.17a
Group2 1/30 13.1a 212.1a 15.43a 196.62a 1.05a
2730 7.1a 226.5a 17.64a 208.94a 1.10a
Average 9.38 232.1 16.9 215.1 1.1
0/0 7.2b 237.7a 17.52a 220.17a 1.14a
0/30 10.8a 234.9a 18.16a 216.74a 1.07a
Group3 1/30 14.2a 168.8b 16.07a 152.81b I.11a
2/30 12.5a 219.4a 17.09a 202.36a 1.10a
Average 11.18 215.2 17.2 198.0 1.1
0/0 7.5b 232.1a 17.94a 214.23a 1.09ab
0/30 12.0a 211.5ab 17.13b 194.42ab 1.03b
Group4 1/30 11.1a 203.3b 18.26ab 185.03b 1.12ab
2730 12.2a 209.7ab 19.28a 190.44b I.11a
Average 11.20 2142 18.2 196.0 1.1
0/0 8.4b 220.1a 16.85a 203.23a 1.14a
0/30 13.2a 212.1ab 16.32ab 195.76ab 1.19ab
Group5 1/30 11.1a 188.8b 15.58b 173.20b 1.13a
2/30 12.2a 205.1ab 16.45a 188.63ab 1.20a
Average 11.21 206.5 16.3 190.2 1.2
0/0 8.9b 240.8a 17.94a 222.90a 1.02a
0/30 8.3b 226.9ab 17.35ab 209.58ab 1.04ab
Group6 1/30 14.1a 198.7¢c 15.32b 183.37¢c 1.03a
2730 15.1a 210.2bc 15.97ab 194.26bc 1.01a
Average 11.6 219.2 16.6 202.5 1.0

“Each group was created whenever six nodes were generated.

YWater content(g) : Fresh weight(g) — Dry weight(g)

*Fruit shape : Fruit width(cm) / Fruit length(cm)

“Mean separation within columns done by Duncan’s multiple rage test. P=0.05
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Fig. 2. Change in each ion concentration of the recirculated nutrient solution under EC-based nutrient solution in closed-loop soilless cul-

ture for summer-cultivated paprika.
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