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Growth and Quality of Two Melon Cultivars in Hydroponics Affected
by Mixing Ratio of Coir Substrate and Different Irrigation Amount
on Spring Season

Su hyun Choi, Mi Yeong Lim, Gyeong Lee Choi*, So Hui Kim, and Ho Jeong Jeong
Protected Horticulture Research Institute, NIHHS, RDA, Haman, 52054, Korea

Abstract. Melons are mostly grown in soil, but it is susceptible to damage due to injury by continuous cropping
such as Fusarium wilt and root rot. Hydroponic cultivation system can overcome the disadvantages of soil cultiva-
tion with precise nutrition management and a clean environment. When using the coir substrate, the most environ-
mentally friendly organic substrate used for hydroponics, it is analyzed how the growth and fruit quality of the melon
depends on the ratio of chips and dust and the amount of irrigation. The purpose of this study was to provide the
basic data of melon hydroponics when cultivated in spring. The two types of the coir substrates used in the experi-
ments were chip and dust ratios of 3 :7 and 5 : 5 respectively. The substrate with high dust ratios had excellent physi-
cal characteristics, such as container capacity and total porosity, and the drainage EC level showed a high value of
3.0 - 6.8 dS'm™". When the amount of irrigation is provided based on the drainage rate, the group provided the nutri-
ent solution on the basis of 10% drainage supplied 91 L per plant, which was reduced by about 30% compared to the
group with the highest water supply. In addition, the total drainage showed less than 10 L per plant with a minimum
water supply and was reduced by 30 - 70% in substrate with a high dust rates. In substrate with high water supply
and high dust ratio, leaf growth and fruit enlargement were good, and the soluble solids content varies greatly from
cultivar to cultivar. If you provided the amount of irrigation based on 10% drainage rate, the fruit weight will be
decreased, but the amount of irrigation can be reduced. Therefore, it is considered that managing the water & nutri-
ent properly taking into account the characteristics of coir substrate and cultivar can produce melon of uniform qual-
ity using hydroponics.
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Table 1. The composition of the Yamazaki nutrient solution for hydroponics melon.

Fertilizer Concentration (mg-L™")
Potassium nitrate KNO; 202
Calcium nitrate Ca(NOs),4H,O 826
Macro element Chelated iron Fe-EDTA (12.5%) 16
Potassium nitrate KNO; 404
Magnesium sulfate MgSO,-7H20 369
Ammonium dihydrogen phosphate NH4H,PO, 152
Boric acid H;BO; 1.2

Manganese sulfate MnSO,7H,0 0.625
Micro element Zinc sulfate ZnS0,7H,O 0.09
Copper sulfate CuSO,45H,0 0.04

Sodium molybdate Na,Mo0,2H,0 0.013
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Fig. 1. Daily integrated solar radiation and daily average tempera-
ture in greenhouse during growing period.
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Fig. 2. Daily amount of irrigation during growing period of musk melon as affected by drainage rate.
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Fig. 3. Changes in drainage amount as affected by mixing ratio of substrate (chip : dust) and drainage rate during growing period of musk
melon ‘PMR Dalgona’.
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Fig. 4. Total drainage amount of musk melon ‘PMR Dalgona’ and ‘Earl’s Aibi’ as affected by mixing ratio of substrate (chip : dust) and

drainage rate during growing period.

Table 2. Leaf characteristics of musk melon ‘PMR Dalgona’ as affected by mixing ratio of substrate (chip : dust) and drainage rate during
growing period.

Mixing ratio of Drainage Leaf Leaf Leaf shape Petiole Leaf
substrate rate | . .

o o ength width index length area
(chip : dust) (%) )
(A) (B) (cm) (cm) (cm) (cm) (cm™/plant)

10 19.8cd” 26.8¢c 0.74a 15.3¢ 425.8¢
3:7 20 20.3bc 28.4b 0.72a 17.3b 466.6b
30 21.4a 29.4a 0.73a 18.7a 506.9a
10 19.1d 25.7d 0.74a 15.1c 393.9d
5:5 20 20.3bc 27.8b 0.73a 17.2b 455.4b
30 20.7ab 28.2b 0.73a 18.3ab 469.3b
A NS : NS NS NS
F_testy B ook okok * *okok ok
AxB NS NS NS NS NS

“Mean separation within columns by Duncan’s multiple range test at 5% level. The statistical analysis was performed with in the cultivar.

NS, *, ™ Nonsignificant or significant at P < 0.05 or 0.001, respectively.
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o7} Ueh A &= Zt& & 4 USUTHData not shown). g d ) S-S AR FA w24

T A FAFe] B2 WAE 30% ATl o] BFel o| FFe viA= A EASITK(Table 2,
°F 300-600mL, HlHE 20% AZTolA F 100-400mL,  3). ‘PMR Bab= Fdgo] 7P B2 s 30%
wAgo]l 7 AHe HlAE 10% ATl oF 0- ATOM H@R, AF, EUA 5 AFe] :ker |
200mL BiRE QA & Al 7R wieE wjdES vlal Aol Pades g AR GBS Padhe
3t Ak(Fig. 4), WIAE 10% AHle] widES F & As & 5 ok B FHAE HlE 55 aixEG
T EF FF 0L olFfE ek AT tIAE HlE 55 HAE HIEo] w2 37 wiRle] @S] o Fshed
aiRlell wisl 3.7 wix|e} wjA e wiAE 20% H2lgel ol 3.7 MY SR dge] ¢ E7] Wikl Ao
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Table 3. Leaf characteristics of musk melon ‘Earl’s Aibi’ as affected by mixing ratio of substrate (chip : dust) and drainage rate during
growing period.

Mixing ratio of Drainage rate Leaf Leaf Leaf shape Petiole Leaf
?;‘Eisgrf‘fus 0 (%) length width index length area
(A) B) (cm) (cm) (cm) (cm) (cm™/plant)
10 19.0b* 26.5bc 0.72ab 19.0a 9372.5bc
3:7 20 20.1a 27.9ab 0.72ab 19.1a 10409.8a
30 19.4ab 27.9ab 0.69b 19.3a 10138.4ab
10 19.0b 253c¢ 0.75a 17.4b 8875.7¢
5:5 20 20.0a 28.6a 0.70b 19.0a 10688.1a
30 20.0a 27.7ab 0.72ab 18.5ab 10322.4a
A NS NS * NS NS
F-test” B NS NS
AxB NS NS NS ' NS

“Mean separation within columns by Duncan’s multiple range test at 5% level. The statistical analysis was performed with in the cultivar.

*kEE

NS, ,  Nonsignificant or significant at P < 0.05 or 0.001, respectively.
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Fig. 5. Drainage amount of musk melon ‘PMR Dalgona’ and ‘Earl’s Aibi’ as affected by mixing ratio of substrate (chip : dust) and drain-
age rate during growing period.

TEn, «dxololu = PMREV} HIS:gE AlS 9 mit] dolE ZARE A3K(Fig. 5),'PMR a4 A
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A7 Fashthe Bael ZtHAn 5, 2009). <A A 10uHellA] 200E17ER]) Aolrt felskAl 2 A
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2EYAE Fo] AFo] dAlEniar HaE nie} Zo] g Aoz WE Zv|9] o] H wit] ol ST
(Aljibury and May, 1970) FHZe] 7349} wljx] 240 o we} o7} At= Hael Zo|(Park 5, 1998) &
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Table 4. Fruits characteristics of musk melon ‘PMR Dalgona’ as affected by mixing ratio of substrate (chip : dust) and drainage rate
during growing period.

Mixing ratio Drainage rate . . . . . Flesh Flesh .
?Cf hsllrl)bsgl?:) (%) Frulz k\glght Frug: Illeir)lgth Fru1t(zlllir)neter Fn;gdsel?pe thickness ﬁrmneszs Ne(t;_r;()iex
) (B) (mm) (N-mm)
10 1.72¢* 147.2bc 145.9b 1.00b 42.6b 0.48bc 1.20b
3:7 20 2.02a 158.1a 153.8a 1.03a 46.4a 0.52ab 1.43b
30 1.99a 158.3a 152.2a 1.04a 44 4ab 0.45¢ 1.80a
10 1.63d 144.2¢ 142.6¢ 1.01b 43.3b 0.46¢ 1.17b
5:5 20 1.81b 149.7b 147.8b 1.01b 43.9ab 0.52ab 1.37b
30 1.98a 158.1a 151.8a 1.04a 46.4a 0.55a 2.03a
A - P P NS NS NS NS
F-test” B ok wok wor . * * wok
AxB " " ' NS NS " NS

“Mean separation within columns by Duncan’s multiple range test at 5% level. The statistical analysis was performed with in the cultivar.

NS, %, ™, ™" Nonsignificant or significant at P < 0.05 or 0.01 or 0.001, respectively.

Table S. Fruits characteristics of musk melon ‘Earl’s Aibi’ as affected by mixing ratio of substrate (chip : dust) and drainage rate during
growing period.

Mixing ratio

(O thsi;b:sgi‘:) Dralrz(;a/%)e rate Fmiz k\gight 15:;; dizrl;luelter Frt;irfdselfpe thfcllzsq}elss ﬁll;lflf:szs Ne(tli_r;c)lex
(A) (B) (cm) (cm) (mm) (N'mm™)
10 2.11¢* 166.6d 155.6¢d 1.07bc 45.5ab 0.57a 1.20c
3:7 20 231a 176.6b 159.0b 1.11a 48.6a 0.57a 1.33bc
30 2.45a 181.0a 161.7a 1.12a 48.2ab 0.55a 1.43abc
10 1.99d 162.9¢ 154.5d 1.05¢ 48.4ab 0.52b 1.70a
5:5 20 2.23b 170.0c 157.5bc 1.08b 45.0b 0.52b 1.70a
30 2.32a 176.6b 158.9b 1.11a 48.3ab 0.56a 1.53ab
A - - - - NS NS P
F-test” B . . . - * N NS
AxB NS NS NS NS NS : NS

“Mean separation within columns by Duncan’s multiple range test at 5% level. The statistical analysis was performed with in the cultivar.

NS, %, ™, ™" Nonsignificant or significant at P < 0.05 or 0.01 or 0.001, respectively

Ay, A O2E HlE 55 wjA R 3.7 RN o F
2 ASS Yyeplen PMR anb o vl AR 3
Zol Z=STE 107X 20nt7ERe] ZHol7t o 2
Ak HAE vlgo] w8 37 HiX 8718 ¥
80| «dzololule] 7] AS &% Pl tls A
gt Aoz getE)

wAFg} w2 o] B FHO] wislel] ofH Pk
S vAEA] 24519 tK(Table 4, 5). ‘PMR Ean e
e gAE HlEo| =& 3.7 wiReA wlAE 30%
ATt 20% Ao HE FE Alol7t vEA] o
kom FAgko] 7t AL AT BT 1.72kglS =

382

7Fg sioith A HAE v1E 5:5 wiRoA Foggo] F
7RrE A, dan, 33, B3R, A5 A, AE,
HE A7t 25 7P =2 3s YepIih wjdE
30% HFTe] B 1.98kg0 2 HIAE 10% 2|7
Hls] 21% =3t 3 2715 el Ha, JEe
oF 6-9% Afol7} Whet] #are} HEo] HElEoe| st
HFo] WelFo] | 2 AS=E Hol ¥ =7]|9] Ws)
7V 2 T Hsll & JFgS = o= AuE
‘«Grololr]= ‘PMR Ganb e} vl IRE 5:5 viR|E
o 3.7 wiRe] A 727, S, AR T 3 FHo
%A FhFo] HL HjAE 10% AHTelA FHa,
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Fig. 6. Soluble solids content of musk melon ‘PMR Dalgona’ and ‘Earl’s Aibi’ as affected by mixing ratio of substrate (chip : dust) and
drainage rate during growing period.
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Fig. 7. Changes in EC level of drainage as affected by mixing ratio of substrate (chip : dust) and drainage rate during growing period of
musk melon ‘PMR Dalgona’.
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Fig. 8. Fruits of musk melon ‘PMR Dalgona’ and ‘Earl’s Aibi’ as
affected by mixing ratio of substrate (chip : dust) and drainage
rate during growing period.
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