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Effects of Non-drainage Hydroponic Culture on Growth, Yield, Quality
and Root Environments of Muskmelon (Cucumis melo L.)

Young Ho Chang®, Yeon Hyeon Hwang, Chul Geon An, Hae Suk Yoon,
Jae Uk An, Chae Shin Lim, and Gil Man Shon
Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-985, Korea

Abstract. This study was conducted to figure out the possibility of non-drainage in muskmelon (Cucumis
melo L.) hydroponics culture. Plants were grown under 3 different levels of drainage, standard (20~40%,
SD), minimum (5~10%, MD), and non-drainage (ND). Throughout cultivation periods, constant water con-
tent and electrolyte conductivity changes in root zone were observed in SD in the range of 60~70% and
15~25dS - m™, respectively. ND treatment caused the fluctuation in water content and electrolyte conduc-
tivity of root zone and its change ranges were 30~50% in water content and 2~6 dS - min eectrolyte con-
ductivity, but ND trestment did not decrease fruit quality. Even if fruit fresh weight was dightly lower in
ND with 1,863g, than in SD with 1,990¢, the fruit weight in ND meets standard market size,
1,800~2,000 g. Higher soluble solids content was ohserved in fruit in ND than in SD and MD. Total amount
of drainage per plant was 27,718, 15,769 and 2,346 mL in SD, MD and ND, respectively. SD showed
83.2 m® drainage, 34.5% drainage of irrigation amount whereas required total irrigation amount in ND was

very low with 7 m°.
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Fig. 1. Changes in water content of rockwool dabs as affected by the amount of drainage during growing period.
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Fig. 2. Changesin EC levd of rockwool slabs as affected by the amount of drainage during growing period.

Table 1. Effects of the drain rate on leaf development of muskmelon at harvest time.

Drain rate Leaf? length (cm) Leaf width(cm)  Fresh leaf weight (g/lesf) Dry leaf weight (g/leaf)

(%) L M u L M U L M u L M U

Sandard (20~40%) 150a' 19.1a 210a 238a 28.1a 344a 250a 323a 467a 13a 27a 6.la

Minimizationof 40 1 9014 2092 231sb 287a 337a 223a 3l0a 444a 15a 33a 60a
drain (5~10%)

Zeroof drain (0%) 14.9a 186a 20.1a 226b 281a 3L7a 200a 266b 394b 17a 21b 5la

“L, leaf inlower stem of fruit; M, leaf in middle stem of fruit; U, leaf in upper stem of fruit.
YMean separation within columns by Duncan’s multiple range test at 5% level.
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Table 2. Effects of the drain rate on yield and fruit characteristics of muskmelon.

Fruit Fruit Fruit Fruit

Fresh Net Soluble Marketable

(Do/r‘;" nrate weight length diameter shape thickness index* solids content fruits (kS/?g a)
°. (offruit) ~ (cm) (cm) index (cm) (1-9) (°Bx) (%)
Standard

(20~40%) 1,990 16.9a 16.9a 1.0b 4.1a 3.2a 13.9b 100a 5,970a
Minimization of

drain (5~10%) 1,895ab 16.7a 16.7a 1.0b 4.3a 3.0ab 14.5a 100a 5,686ab
Ze{goz; drain 183%6b 165a 147b  1la  42a  28b 14.9a 100a 5509

1, excellent; 3, good; 5, average; 7, poor; 9, bad.

YMean separation within columns by Duncan's multiple range test at 5% level.
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Fig. 3. Total amount of irrigation and drain per plant during growing period (April 14" 2010~July 6™ 2010).
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Fig. 4. View of muskmelon cultivation in greenhouse (A, measurement of irrigation; B, measurement of drainage; C, fruits

before harvest).
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