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Effects of Substrates and Irrigation Methods on the Plant
Growth and Fruit Yield of Hydroponically Grown Cucumber
Plants
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Yongbong 300, Kwangju, 500-757, Korea

Abstract

This study was carried out to evaluate the effect of substrates and nutrient
solution supplying methods in the media culture using perlite and its mixtures
with rice hull, carbonized rice hull, cocopeat on the growth and fruit quality of
hydroponically grown cucumber. Three substrates, perlite(70%)+rice hull(30%),
perlite(70%) +carbonized rice hull(30%) and perlite(70%) +cocopeat(30%) were
compared with perlite medium. Supplying methods of nutrient solution were
composed of drip irrigation. modified drip irrigation(covered with cheesecloth
between drip hose and substrate) and mist system.

Leaf area of cucumber plants was lowest in perlite medium while it was
highest in mixture of perlite and cocopeat. NAR was higher in the plot of
mixture with cocopeat, and same trend was observed in LAI and CGR. T/R ratio
was higher in perlite and perlite mixture with rice hull. Fruit yields increased in
the plot of modified drip irrigation system. When perlite mixture with rice hull
used as a substrate, mist system was recommended. Perlite mixture with
carbonized rice hull was observed favored in conventional drip irrigation system.

Marketable yield and the number of fruit per plant increased and the
malformed fruit decreased in the plot of modified drip irrigation system with the
mixtures of perlite and cocopeat.
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Fig 1. System diagram of this experiment.
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Table 1. Growth characteristics of cucumber as affected by the different substrates
on 40 days after transplanting.

Fresh wt.(g/pl) Dry wt.(g/pl)

Characteristics Plant Stem No. of Leaf
ht. dia. leaves area

Substrate (cm) (mm) (ea) (dm") Leaf Stem Root Fruit Total LeafStem Root Fruit Total
(%.v/v)
Perlite 172.5 6.49b 26.3 51.6b 234.6c 91.3b 66.8b620.6b1013.3b 29.7c¢ 8.6 8.3 22.3b 68.8b

Perlite70+RH30 187.8 6.56b 27.3 62.4a 272.1bc 94.0b 89.3b624.3b1079.7b 35.9b 9.4 9.9 19.6b 74.7b
Perlite70+CRH30 179.8 7.55a 27.0 63.0a 292.8ab 98.9b 90.1b626.7b1188.5b 35.5b 9.3 11.1 23.2b 79.1b
Perlite70+CP30 179.0 7.99a 26.7 66.2a 318.2a 108.9a113.7a802.7a1343.5a 40.6a 10.2 13.2 31.9a 95.9a

Note : RH=rice hull, CRH=carbonized rice hull and CP=Cocopeat
Mean seperation within column by DMRT at 5% level
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Table 2. Growth analysis of cucumber as affected by the different substrate on 40 days
after transplanting.

Ch teristi
aracteristies  pom NAR  LAR LAl SLA  CGR T/R DMPR(%)

(g/g/day) (g/dm*/day) (ecm%/g) (m%/m? (cm®/g) (g/m*/day) ratio

Substrate(%,v/v) Leaf Stem Root Fruit

Perlite 0.073 0.089b 81b 3.31b  174a 29.6b
Perlite70+RH30 0.074 0.080b 93a  4.07a 174a 32.6b
Perlite70+CRH30  0.053 0.068¢c 78bc  3.992 177a 27.1c
Perlite70+CP30 0.077 0.103a T4c 4.14a  163b 42.8a

7.75a 35.2¢c 10.0ab 14.1c 40.9a
7.14a 39.7b 10.4ab 10.5d 39.4a
6.49b 43.9a 12.3ab 20.5a 23.3b
6.43b 35.2c 9.2a 17.6b 38.0a

Ibid
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Fig. 2. Relationship between NAR and LAl of hydroponically grown
cucumber plants as affected by the different substrates.
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Table 3. Effects of substrates and nutrient irrigation methods on fruit vield of hydroponically
grown cucumber until 64 days after transplanting

Irrigation TFN TY AFW MFN MY AWMF PMF

Substrate(% by vol.) "y t10d4  (ea/pl) (efpl) (g/fruit) (ea/pl)  (g/pl) (g/fruit) (%)

Mist 10.0  1742f 174.2 9.4b 1645de 175.0 5.6¢
Perlite Modified drip 11.4 2140a 187.7 10.5ab 1964b 187.1 8.2b
Drip 11.4 1997c¢d 175.2 10.7ab 1882bc 175.9 5.8b
Mist 11.7 2110b 180.3 11.la 1992ab 179.5 5.6¢c
Perlite70 + RH30 Modified drip 11.0 19224 181.1 9.7ab 16984 175.1 11.7a
Drip 105 1846e 175.8 10.1ab 1779¢d 176.1 3.6d
Mist 10.0 1701f 170.1 9.0b 1538f 170.9 9.6ab
Perlite70 + CRH30 Modified drip 10.6 1859 175.4 9.7ab 1706d 175.9 8.2b
Drip 12.1 2124a 175.5 11.4a 2005ab 175.9 5.6¢
Mist 10.3 1816e 176.3 9.2b 1638¢e 178.0 9.8ab
Perlite70 + CP30° Modified drip 12.5 2175a 174.0 12.0a 2089a 174.1 4.0cd
Drip 115 2024c 176.0 10.2ab 1817¢ 178.1 10.2a
Substrate(A) ns ns ns ns * ns *
Irrigation method(B) ns * ns * o ns **
Interaction(A x B) ns * ns ns * ns *

Note : TFN=total fruit number, TY=total yield, AFW=average fruit weight,
MFN=marketble fruit number. MY =marketable yield,
AWMF =average weight of marketable fruit, PMF =percentage of malformed fruit.
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