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Effects of Soil Textures by Soil Addition on the Growth and Quality
of Oriental Melon (Cucumis melo L. var. makuwa Mak.)
under Protected Cultivation

Su Gon Bae*, Il Kweon Yeon, So Deuk Park, Chan Ku Kang, and Zakaullah Khan

Seongju Fruit-Vegetable Experiment Station, Gyeongbuk Agricultural Research
and Extension Service, Seongju 719-861, Korea

Abstract. This study was conducted to investigate the effects of soil amendment with different character-
istics on plant growth, fruit yield and quality of oriental melon for continuous cropping under protected cul-
tivation. Humus layers in arable soil was disturbed because soil amendment from hillside to oriental melon
field was continued to resolve problems for continuous cropping. Water potential and hardness of soil was
decreased in sandy loam with lower clay contents compared with loam and silty clay. Leaf length and area,
fresh and dry weight of plant at earlier growing stage were higher, but chlorophyll contents of leaves were
dropped in sandy loam compared with silty clay soil. Fruit size and weight was higher in sandy loam, but
soluble solid and color of fruit were increased in silty clay. Marketable and unmarketable yield and quantity
of fermented fruit were the highest in sandy loam. Hardness and weight of fruit were decreased by longer
storage period and soluble solids of fruit was peaked at 5 day after storage, but decreased by prolonged con-
tinued storage. Because of these results, soil characteristics of amendment to oriental melon field should be
considered as an important factor for quality and yield of oriental melon.
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Table 1. Physio-chemical properties of soil texture of oriental melon field.

Soil Particle size (%) pH oM EC Av.P,05 Exch.-cations (cmol*-kg™")
texture  Sandy St Clay (135 (gkeg) @SmT) (mgkg) K Ca Mg
Sandy loam  62.7 229 14.4 72 9.5 051 95 0.11 9.45 2.04
Loam 41.2 38.5 20.3 7.1 15.0 1.15 . 143 0.31 771 2.09
Silty clay 17.7 43.6 38.7 6.6 12.1 1.17 112 0.30 5.94 1.87
Surface soil ~ 40.8 41.1 18.1 6.5 26.4 4.17 472 0.67 9.71 2.28
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Fig. 1. Changes of soil hardness and water potential by the
different soil texture.
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Table 2. Growth of oriental melon at 20 and 40 days after transplanting by soil texture.

DAT*  Soil texture Plant height ~ Leaf area Chlorophyll c?ntent Fresh weight (g) Dry weight (g)
(cm) (em®) (SCDSV%) Top Root Top Root

Sandy loam 2264 498.7 a 383 a 314a 60a 33a 07a

20 Loam 13.3b 306.8 b 404 a 28.7a S5.1a 29a 05a
Silty clay 120b 267.8b 432a 21.7b 47 a 2.1b 05a

Sandy loam 683 a 1,8533 a 458b 1777 a 1.1a 18.7a l.1a

40 Loam 39.0b 1,172.3 a 632a 101.3ab  0.7b 10.3 ab 0.7b
Silty clay 354b 837.0a 66.1a 68.3b 06b 7.0b 0.6b

“Days after transplanting.

YMean separation within columns by Duncan's multiple range test at 5% level.

*Specific color difference sensor value.
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Table 3. Fruit characteristics of oriental melon by soil texture.

Soil Fruit Length/ Flesh thickness Soluble solids ("Bx)
texture Weight (g)  Length (cm) Diameter (cm)  Diameter (mm) Flesh Placenta
Sandy loam 350.8 a* 10.98 a 7.88 a 1.39a 16.2a 120a 145a
Loam 329.0 ab 10.90 a 7.70a 142a 163 a 135a 147 a
Silty clay 311.1b 10.74 a 7.62a 141a 158a 139a 151a
“Mean separation within columns by Duncan's multiple range test at 5% level.
Table 4. Effect of soil texture on fruit color.
Color characteristics”
Soil texture
L* a* b* Yi
Sandy loam 70.56 a¥ 1.56b 63.57 a 102.99b
Loam 7147 a 3.12ab 6793 a 109.18 ab
Silty clay 70.19 a 520a 68.94 a 111.59a

“Color characteristics: International Commission on Illumination in 1976. L*, O(Black) ~ 100(White); a*, 80(Red) ~ —80

(Green); b*, 80(Yellow) ~ —80(Blue); Yi, Yellow index.

YMean separation within columns by Duncan's multiple range test at 5% level.

U} Bra)e] whadel e FE Sl JEke Y
I Bkt

T A2 Table 49} 2], L= EAZ #
23t xlol7} I} areE ARFE 1.5600 HlE] mAl
AR A 52008 F931H4 279 Yellow
index@UAPE 2 AEE el on, b¥E ax9}b
H|&g A3k B ot folAde gt

0|9} o] FAMLE AFERT) HES o] Lo
A UE o™ o] Kl AdRe] Eow x)eo)
Fot o] FEAQ U5 TS50 sl I
TS| &4 A= o] Hoju Aog 4zd
o} Bae 52001y Y A Lo] To Ak wo)
Tgihe VITke] wekd &7 2S00k s,
Kim 5(2001)2 5243 342 F3Hg 588 #s)

AA AARES GEATE s B drdile
SRS

Table 5. Effect of soil texture on yield of oriental melon.
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. Marketable yield Unmarketable yield (kg-10a™")
Soil texture 3
(kg-10a™) Total Fermented Malformed Cracked Others
Sandy loam 2,899.8 a* 1,216.0a 868.2a 246.8 a 442 a 56.8 a
Loam 2,650.0 a 5720b 309.0b 128.0a 26.0b 109.0b
Silty clay 2,501.0a 550.0b 288.0b 147.0a 240b 91.0b

*Mean separation within columns by Duncan's multiple range test at 5% level.
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Fig. 2. Changes of fruit quality by soil texture during stor-
age period (Jul. 3 ~ Jul. 23, at room temperature storage).
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