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Growth, Quality and Irrigation Requirements of Melon Cultivars in
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Abstract. This study was conducted to investigate the growth and quality characteristics of melon (Cucumis melo L.)
cultivars and the irrigation requirements for cultivars. In our previous study in 2019, twelve melon cultivars including
‘Dalgona’ were examined for their cultivar characteristics under the same irrigation condition for all cultivars, and
sorted into several groups based on different growth condition; for the internode length (from 0 to 20th node), leaf
area, and fruit weight, ‘Kingstar’ belonged to the largest group, ‘Worldstar’ the middle group, and ‘Dalgona’ the
smallest group. After analyzing the results of the previous experiment, ‘Dalgona’, ‘Worldstar’, ‘Kingstar’, and
‘Rubyball’ were selected as test cultivars for the growth group in 2020, and irrigated according to different irrigation
levels for each cultivar. The control of the irrigation volume for each melon cultivar by monitoring the drainage rate
during the cultivation periods showed that all four cultivars required a similar amount of irrigation in the ‘early
growth’ stage where crops grew at about the same rate. From ‘flowering time’, however, the change in irrigation
requirements showed a similar tendency for ‘Worldstar’ and ‘Kingstar’ and for ‘Rubyball’ and ‘Dalgona’
respectively. A sudden change in each irrigation volume was observed from the fruit set; ‘Dalgona’ began first to
decline and ‘Rubyball’ was second, followed by ‘Worldstar’ and ‘Kingstar’. In conclusion, the irrigation volume was
the largest in ‘Kingstar’, followed by ‘Worldstar’, ‘Rubyball’, and ‘Dalgona’ in the same order as the growing amount
of plant length, leaf area, and fruit weight. Therefore, it is necessary to control exactly the irrigation volume by
reflecting the unique growth characteristics of each cultivar for the production of high-quality fruit in melon
hydroponics, and especially to use great care when different cultivars are cultivated together.

Additional key words : Cucumis melo L. fruit weight, internode length, leaf area
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Table 1. Commercial melon cultivars used in this Expt 1.
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No. Cultivars Application Number” Maturity days Seed companies

1 Dalgona 2015-1641 50 Lucky Seeds

2 Earl’s Fantasy 2004-876 55-60 Lucky Seeds

3 Earl’s Prugio 2012-1266 55 Lucky Seeds

4 Thank you 2004-637 55 Lucky Seeds

5 Worldstar 2014-1408 55-60 Farm Hannong Co., Ltd.
6 Sonatapower 2013-1148 55-60 Farm Hannong Co., Ltd.
7 Earl’s Crown 2015-1900 58 Nongwoobio Co., Ltd.
8 Earl’s Kingstar 2003-1736 55 Nongwoobio Co., Ltd.
9 Santafe 2015-114 55 Asia Seed Co., Ltd.
10 Aslan 2015-131 55 Asia Seed Co., Ltd.
11 Kingstone 2017-1590 55 L&S Seed Co., Ltd.
12 Kingdom 2011-1484 55 L&S Seed Co., Ltd.

“KOREA SEED & VARIETY SERVICE (2019) Publication of application. http://www.seed.go.kr/seed_eng/951/subview.do
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Fig. 1. Fruit weight and soluble solids content of 12 melon cultivars.
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Fig. 2. Photographs of fruit shape of 12 melon cultivars (A, Dalgona; B, Earl’s Fantasy; C, Earl’s Prugio; D, Thank you; E, Worldstar; F, Sonatapower;
G, Earl’s Crown; H, Earl’s Kingstar; I, Santafe; J, Aslan; K, Kingstone; L, Kingdom).

Table 2. Growth characteristics of 12 melon cultivars.

Cultivar Node diamter Internode length(cm) Leaf length  Leaf width Petiole length  leaf ageay
(mm) 0~10 Node ~ 10~20 Node Total (0~20) (cm) (cm) (cm) (cm’)
Dalgona 9.8 ¢ 394 f 544 f 939 h 197 e 230 e 153 f 361.1d
Earl’s Fantasy 11.5 bed 453 cde 71.1 cd 1164 fe 204 cd 252 ¢ 173 ab 4106 ¢
Earl’s Prugio 105 f 377 f 60.4 e 98.1 h 20.5 cd 240 d 17.0 abed 3899 ¢
Thank you 11.4 cde 47.8 abc 74.5 be 1224 cd 20.5 cd 26.6 b 16.3 cde 4375 b
Worldstar 11.9 abe 45.6 cde 678 d 1134 f 20.6 cd 264 b 177 a 436.5 b
Sonatapower 12.1 ab 49.2 ab 754 b 124.7 be 214 b 270 b 17.1 abc 4613 b
Earl’s Crown 11.2 cde 445 de 71.0 cd 115.6 fe 214 ab 26.1 b 159 ef 4463 b
Earl’s Kingstar 10.8 ef 498 a 83.0 a 1329 a 221 a 28.0 a 175 a 4964 a
Santafe 123 a 46.8 bed 81.8 a 128.6 ab 21.0 be 270 b 17.7 a 4551 b
Aslan 10.8 ef 439 ¢ 60.3 e 1042 g 189 f 228 ¢ 162 de 3438 d
Kingstone 10.9 def 502 a 693 d 119.5 de 20.0 de 249 cd 16.5 bede 3957 ¢
Kingdom 10.8 ef 449 de 69.3 d 1142 fe 19.7 e 24.8 cd 16.9 abed 3902 ¢
F'test skokk keskok skokk keskok skekok ksksk skokk skokok

“Mean separation within columns by Duncan’s multiple range test at p < 0.05
*Equation : Leaf area = 0.73 x leaf length x leaf width
**k  Significant at p < 0.001

Table 3. Fruit characteristics of 12 melon cultivars.

Cultivar Net Index” Fruit length (cm) Fruit diameter (cm) Flesh thickness (mm)
Dalgona 12 o 133 d 13.1 ef 323 de
Earl’s Fantasy 1.6 be 14.6 abc 13.3 de 37.1 abc
Earl’s Prugio 24 a 14.5 abed 13.8 be 334 d
Thank you 1.3 cd 13.8 bed 13.6 cde 355¢
Worldstar 1.1d 14.7 abc 13.9 be 37.1 abc
Sonatapower 1.4 bed 13.8 bed 128 f 35.8 be
Earl’s Crown 1.2 cd 14.9 ab 13.8 be 38.0 ab
Earl’s Kingstar 1.7 b 157 a 14.8 a 37.5 abc
Santafe 12 cd 134 cd 128 f 312 e
Aslan 1.3 cd 14.1 bed 13.6 cde 37.2 abe
Kingstone 1.4 bed 15.7 a 142'b 386 a
Kingdom 12d 13.7 bed 13.7 cd 36.7 abc
F_test skokok skskesk sksksk ok

“1, excellent; 2, good; 3, average; 4, poor; 5, bad
*Mean separation within columns by Duncan’s multiple range test at p < 0.05
*%k  Significant at p < 0.001
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Fig. 3. Daily irrigation requirement of nutrient solution according to
the growth characteristics of 4 melon cultivars.

Table 4. Classification of 12 melon cultivars by internode length, leaf area, fruit weight, and soluble solids content.

No. of .
Category Range cultivars Name of cultivar
> 130 1 Earl’s Kingstar
I length
(:g"node engt 120 - 130 3 Santafe, Sonatapower, Thank you
< 120 8 Kingstone, Earl’s Fantasy, Earl’s Crown, Kingdom, Worldstar, Aslan, Earl’s Prugio, Dalgona
Leaf area > 400 7 Earl’s Kingstar, Sonatapower, Santafe, Earl’s Crown, Thank you, Worldstar, Earl’s Fantasy
(em’) 300 - 400 5 Kingstone, Kingdom, Earl’s Prugio, Dalgona, Aslan
1.8 1 Earl’s Kingstar
Fruit weight 1.6 1 Kingstone
(kg/fruit) 1.5 3 Earl’s Prugio, Worldstar, Earl’s Crown
<14 7 Earl’s Fantasy, Thank you, Aslan, Kingdom, Dalgona, Sonatapower, Santafe
> 12 1 Santafe
Soluble s . R
. Dalgona, Earl’s Crown, Worldstar, Sonatapower, Kingdom, Earl’s Kingstar, Aslan,
solids content 10 - 12 10 . s
. Kingstone, Thank you, Earl’s Fantasy
(°Brix)
<10 1 Earl’s Prugio
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Table S. Total irrigation amounts of nutrient solution to greenhouse-grown melon plants in Expt. 2 (18 FEB. 2020 to 12 May 2020; 84 d).

Irrigation amounts of nutrient solution” (L'm'z)

From 15th day of

. . .. S Total of growth Marketable yield
. Planting-Flowering Fruiting Fruit ripening harvest . .
Cultivars period water use efficiency”
to the harvest K
(L'kg?)
2.18-3.14 3.15-4.8 4.9-4.28 4.29-5.12 2.18-5.12
(0-25DAT) (26-50DAT) (51-70DAT) (70-84DAT) (0-84DAT)
Dalgona 234 90.3 156.5 36.7 306.9 112.2
Rubyboll 234 92.6 166.5 39.2 321.7 91.9
Worldstar 23.8 111.6 191.7 45.1 3722 98.7
Kingstar 23.8 112.0 201.1 47.8 384.6 93.9

“The control of the irrigation volume for each melon cultivar by monitoring the drainage rate during the cultivation periods.
*The crop water use efficiencies for marketable yield were calculated as the total amount of nutrients irrigation (in liters per square meter) divided

by the total marketable fruit (in kilograms per square meter).

Table 6. Growth characteristics according to irrigation amount of 4 melon cultivars with different growth characteristics.

Stem Internode length (cm) Leaf Leaf Petiole Leaf

Cultivars diameter Total length width length area’
1 10~2

() 010 Node 1020 Node 54 (cm) (cm) (cm) (')
Dalgona 95 ¢ 428 b 559 ¢ 98.6 d 193 ¢ 255D 13.6 ¢ 3571 ¢
Rubyball 115b 447 b 678 b 1125 ¢ 21.1 ab 29.1 a 198 a 4488 ab
Wordstar 122 a 522 a 689 b 121.0 b 20.7 b 292 a 199 a 4413 b
Kingstar 113 b 509 a 82.6 a 1335 a 216 a 29.6 a 181D 468.1 a
F_test skekok skekok sk skokok skekok skokok skokk skekok
“Equation : Leaf area = 0.73 x leaf length x leaf width
*Mean separation within columns by Duncan’s multiple range test at p < 0.05
***  Significant at p < 0.001
MESAZXASHS|X|, M30H X35 2021 193
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