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Effect of Rootstocks on the Growth, Fruit Quality, and Nutrient
Contents in Various Parts of Oriental Melons
(Cucumis melo L. var. makuwa MakiNO)

Soon Jae Jeong, Woo Seo Ku, and Kyung Tae Jeong

Dept. of Horticulture, College of Agriculture
Dong-A University, Puasn 604-714, Korea

Abstract

Two oriental melons cultivars, ‘Geumssaragi Euncheon’ (GSEC) and ‘House Eunchon’' (HEC), were grafted onto
different rootstocks and the growth, mineral contents and fruit quality were examined. The seedlings grafted onto
‘Geumtozwa’ rootstocks showed about 10% defected seedling loss(wilting or dwarfing) as compared to the little
or no loss in the seedlings grafted onto ‘Sintozwa' or ‘Chamtozwa’ rootstocks. The seedlings grafted onto ‘Sinto-
zwa’ or ‘Chamtozwa’ rootstocks also exhibited better vine growth as compared to the intact seedlings or the seedli-
ngs grafted onto ‘Geumtozwa’ rootstocks. The fruits growth, as measured by fruits length, fruit diameter and fruit
fresh weight, was accelerated by the rootstocks especially by ‘Sintozwa’ and ‘Chamtozwa’. Intact oriental melons
showed the highest soluble solids content in the fruit pericarp followed by ‘Chamtozwa’ rootstocks. Sucrose contents
were higher in the seedling grafted onto ‘Sintozwa’, whereas higher glucose and fructose contents were measured
in intact GSEC fruits or HEC fruits on ‘Chamtozwa’ rootstock. As compared to the intact plants, the seedlings graf-
ted onto ‘Sintozwa’ rootstock showed higher N, P and K and lower Ca and Mg contents in leaves, stems, roots and
fruits. ‘Geumtozwa’ rootstock, developed specifically for oriental melons, showed very similar pattern of mineral ab-
sorption or distribution as compared to the intact plants.
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Table 1. Growth of two oriental melon cultivars grafted to different rootstocks measured on March 12(planting time)

Grafting Hypocotyl Seedling Seedling
combination diameter(mm) fresh weight(g) dry weight(g)
Scion Rootstock Scion  Rootstock Stem Root Leaf Stem Root
Geumssaragi-  Own-root 3.2¢ - 19.1® 205%™ 3.7 219° 146® 029*
euncheon Chamtozwa 3.8° 6.5° 18.3® 18.6™ 3.6° 1.99* 1.35° 0.30*®
Sintozwa 3.6® 5.9 19.7% 21.7* 3.9 227 1.63* 0.33*
Geumntozwa 3.5° 5.6™ 17.6® 17.8° 3.5° 1.60° 1.32®  0.28*
House- Own-root 3.1¢ - 18.4% 189% 3.6° 201° 1.40*  0.28*®
euncheon Chamtozwa 3.7 6.0® 188* 21.0° 37 2.16° 1.53* 0.31*
Sintozwa 3.5° 5.4° 19.7% 22.1* 3.8° 217 1.57* 0.32*
Geumtozwa 2.9 5.5% 17.0° 17.5° 3.4° 1.67° 1.30° 0.26°

*Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 2. Growth of two oriental melon cultivars grafted to different rootstocks measured on April 2(training time)

Grafting Number Main stem Seedling Seedling
combination of length fresh weight(g) dry weight(g)
Scion Rootstock leaves (cm) Leaf Stem Root Leaf Stem Root
Geumssaragi- Own-root 5.32% 15.61° 243"  258%  31.9% 19.4™ 11.35 1.65%
euncheon Chamtozwa 5.83" 16.92° 259% 264* 33.6® 215® 1346 181%
Sintozwa 5.86 16.96* 2717 288° 34.6° 23.0° 1526 1.97°
Geumtozwa 5.29% 15.37° 221° 229° 300~ 18.1° 1100~ 1.62®
House- Own-root 5.20° 15.35° 220> 233%  31.4% 18.3% 11.18> 1.63*°
euncheon Chamtozwa 5.67* 16.61° 247 260"  33.3" 20.5% 13.78* 1.80°
Sintozwa 5.75% 16.68* 268° 275* 33.8* 228 14.02®  1.90®
Geumtozwa 5.07° 15.29° 211¢ 220° 20.1° 17.3° 9.86° 1.57°
*Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 3. Growth of two oriental melon cultivars grafted to different rootstocks measured on May 16(fruit setting time)

Grafting Number Main stem Seedling Seedling
combination of length fresh weight(g) dry weight(g)
Scion Rootstock leaves (cm) Leaf Stem Root Leaf Stem Root
Geumssaragi- Own-root 15.03* 101.22* 1070®° 1125® 62.1% 126.6® 740" 5.40
euncheon Chamtozwa 15.20° 102.67* 1190° 1230* 73.8* 1439* 819" 6.64*
Sintozwa 15.27* 103.27 1215° 1290 84.2° 151.8* 87.5% 7.66°
Geumtozwa 14.63* 96.74° 830° 960° 52.8° 91.3° 624° 4.65°
House- Own-root 1477 101.63* 1010 1120° 60.1* 1040 728" 481%™
euncheon Chamtozwa 14.87° 103.80° 1150® 1185® 75.4%® 135.7® 782®  6.26™
Sintozwa 15.00° 107.07° 1230° 1310° 86.6° 140.2° 87.8° 7.71°
Geumtozwa 14.07° 96.17° 840° 975° 51.8° 94.1° 65.3° 4.43*

*Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 4. Growth of two oriental melon cultivars grafted to different rootstocks measured on June 20(harvesting

time)
Grafting Number Main stem Seedling Seedling
combination of length fresh weight(g) dry weight(g)
Scion Rootstock leaves (cm) Leaf Stem Root Leaf Stem Root
Geumssaragi- Own-root 20.0* 115.30* 1690 1830° 63.8* 271.7* 143.3* 6.10¢
euncheon Chamtozwa 20.0° 127.99° 1750° 2050° 79.0® 288.9* 1595 7.80°
Sintozwa 20.0° 130.30* 2170° 2510° 91.6° 317.8® 198.3* 8.75°
Geumtozwa 20.0° 107.71¢ 1150 1420° 53.3° 189.9¢ 111.8° 5.01*
House- Own-root 20.2° 109.83° 1545° 1780° 60.5° 247.2¢ 137.1% 5.69%
euncheon Chamtozwa 20.0° 123.77® 1730> 2025 77.8® 278.5* 162.0° 7.20™
Sintozwa 20.0° 129.63* 2150° 2540* 92.3° 343.4° 2134 8.60°
Geumtozwa 20.0° 103.79° 1135¢ 1390° 52.7° 182.7¢ 109.8¢ 490"

* Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 5. Fruit characteristics of two oriental melon cultivars grafted to diffemt rootstocks

Grafting Length Diameter Weight Solube Fresh Thickness

combination of of of solids firmness of

Scion Rootstock fruit(cm)  fruit(cm) fruit(g)  content(%)  (kg/cm®) pericarp(cm)
Geumssaragi- Own-root 12.17¢ 8.40° 439.1*® 10.92° 2.87* 1.71°
euncheon Chamtozwa 12.24° 8.57%® 456.7 9.82° 2.83* 1.63°
Sintozwa 12.66° 8.48® 468.8° 9.33* 2.86° 1.66°
Geumtozwa 12.24* 8.22° 445.7* 9.717 2.85° 1.79*
House- Own-root 11.42*® 8.48% 443.7° 10.20° 2.86° 1.61°
euncheon Chamtozwa 11.84* 8.89% 463.2* 9.43° 2.84° 1.62°
Sintozwa 11.64* 8.70* 455.8% 9.03° 2.81° 1.62°
Geumtozwa 11.19° 9.04° 435.5° 9.42° 2.83" 1.71°

*Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 6. Glucose, fructose and sucrose contents in fruit flesh of two oriental melon cultivars grafted to different roo-

tstocks

Grafting combination Glucose Fructose Sucrose Total

Scion Rootstock %
Geumssaragieuncheon Own-root 1.75 1.81 1.14 4.70
Chamtozwa 1.41 1.29 1.74 4.44
Sintozwa 1.64 1.63 1.91 5.18
Gumtozwa 1.22 1.27 1.73 4.23
Houseeuncheon Own-root 1.53 1.61 1.31 4.45
Chamtozwa 2.13 2.18 1.36 5.67
Sintozwa 1.75 1.74 2.41 5.90
Gumrozwa 1.76 1.91 2.40 6.07
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Table 7. Mineral element content in leaves, stems and roots of two oriental melon cultivars grafted to different root-

stocks measured on March 12 (Planting time)

Grafting combination Total-N P K Ca Mg

Scion Rootstock %

A. Mineral content in leaves

Geumssaragieuncheon Own-root 3.20 0.37 3.84 2.98 0.83
Chamtozwa 3.46 0.38 3.97 2.92 0.95
Sintozwa 3.36 0.38 4.02 2.94 0.89
Geumtozwa 3.06 0.30 3.67 2.76 0.87
Total 13.08 1.43 15.50 11.60 3.54
Houseeuncheon Own-root 3.07 0.36 3.67 3.01 0.86
Chamtozwa 3.36 0.38 3.72 2.96 0.88
Sintozwa 3.46 0.39 3.94 2.98 0.92
Geumtozwa 3.07 0.37 3.89 2.86 0.88
Total 12.96 1.50 15.22 11.81 3.54

B. Mineral content in stems

Geumssaragieuncheon Own-root 241 0.42 4.70 1.16 0.60
Chamtozwa 2.63 0.44 4.82 1.15 0.61
Sintozwa T 2.57 0.44 495 1.12 0.57
Geumtozwa 2.37 0.38 3.92 1.08 0.54
Total 9.98 1.68 18.39 4.51 2.32
Houseeuncheon Own-root 2.56 0.49 4.97 1.21 0.47
Chamtozwa 2.56 0.49 5.17 1.18 0.53
Sintozwa 2.70 0.52 5.30 1.16 0.52
Geumtozwa 241 0.46 5.02 1.13 0.46
Total 10.23 1.88 20.46 4.68 1.98

C. Mineral content in roots

Geumssaragieuncheon Own-root 2.59 0.38 3.51 0.83 0.20
Chamtozwa 2.77 0.39 3.56 Q.77 0.21
Sintozwa 2.73 0.39 3.66 0.63 0.21
Geumtozwa 2.68 0.40 3.46 0.60 0.20
Total 10.77 1.56 14.19 2.83 0.82
Houseeuncheon Own-root 2.68 0.40 3.46 0.78 0.20
Chamtozwa 2.69 0.41 3.52 0.95 0.21
Sintozwa 2.72 0.40 3.74 0.82 0.22
Geumtozwa 2.52 0.43 3.26 0.80 0.20
Total 10.61 1.64 13.98 3.35 0.83
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Table 8. Mineral element content in leaves, stems and roots of two oriental melon cultivars grafted to different root-

stocks measured on April 2(training time)

Grafting combination Total-N P K Ca Mg

Scion Rootstock %

A. Mineral content in leaves

Geumssaragieuncheon Own-root 3.37 0.36 3.24 2.86 1.01
Chamtozwa 3.37 0.43 3.57 2.83 1.10
Sintozwa 3.38 0.47 3.79 2.83 1.11
Geumtozwa 3.13 0.32 3.55 2.68 1.13
Total 13.25 1.58 14.15 11.20 4.35
Houseeuncheon Own-root 3.36 0.37 3.55 2.82 1.01
Chamtozwa 3.34 0.43 3.45 2.89 1.09
Sintozwa 3.44 0.44 3.62 2.88 1.13
Geumtozwa - 3.03 0.33 3.59 2.74 1.07
Total 13.17 1.57 14.21 11.33 4.30

B. Mineral content in stems

Geumssaragieuncheon Own-root 2.31 0.43 5.78 1.09 0.52
Chamtozwa 2.56 0.47 5.70 1.11 0.63
Sintozwa 2.50 0.48 5.77 1.03 0.60
Geumtozwa 2.37 0.40 5.69 1.03 0.61
Total 9.74 1.78 22.94 4.26 2.36
Houseeuncheon Own-root 2.38 0.44 5.70 1.15 0.48
Chamtozwa 2.49 0.52 5.92 1.09 0.56
Sintozwa 2.63 0.55 6.05 1.12 0.55
Geumtozwa 2.36 0.37 5.63 1.08 0.50
Total 9.86 1.88 23.30 4.44 2.09

C. Mineral content in roots

Geumssaragieuncheon Own-root 2.39 0.30 3.25 0.79 0.23
Chamtozwa 2.57 0.32 3.37 0.81 0.24
Sintozwa 2.52 0.32 3.47 0.76 0.24
Geumtozwa 222 0.27 2.72 0.64 0.17
Total 9.70 1.21 12.81 3.00 0.88
Houseeuncheon Own-root 2.48 0.52 5.92 0.79 0.56
Chamtozwa 2.49 0.34 3.33 0.82 0.26
Sintozwa 2.53 0.35 3.55 0.76 0.25
Geumtozwa 2.06 0.30 2.77 061 0.19
Total 9.56 1.51 15.57 2.98 1.26
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Table 9. Mineral element content in leaves, stems and roots of two oriental melon cultivars grafted to different root-
stocks measured on May 16(fruit setting time)

Grafting combination Total-N P K Ca Mg

Scion Rootstock %

A. Mineral content in leaves

Geumssaragieuncheon Own-root 3.01 0.35 3.27 3.12 1.13
Chamtozwa 3.06 0.38 3.40 3.08 1.16
Sintozwa 3.07 0.41 3.62 2.98 1.19
Geumtozwa 2.99 0.33 3.29 2.56 1.13
Total 12.13 1.47 13.58 11.74 4.61
Houseeuncheon Own-root 3.00 0.35 3.29 3.28 1.13
Chamtozwa 3.03 0.38 3.33 3.11 1.15
Sintozwa 3.12 0.39 3.45 3.15 1.18
Geumtozwa 295 0.30 3.08 2.88 1.00
Total 12.10 1.42 13.15 12.42 4.46

B. Mineral content in stems

Geumssaragieuncheon Own-root 1.91 0.37 4.90 1.26 0.56
Chamtozwa 2.13 0.39 5.15 1.23 0.66
Sintozwa 12,07 0.40 5.42 1.26 0.62
Geumtozwa 192 0.37 5.17 1.18 0.57
Total 8.03 1.53 20.64 4.93 2.41
Houseeuncheon Own-root 1.92 0.37 5.17 1.35 0.57
Chamtozwa 2.06 0.44 5.13 1.22 0.59
Sintozwa 2.20 0.47 5.37 1.25 0.56
Geumtozwa 1.71 0.32 4.57 1.21 0.53
Total 7.89 1.60 20.24 5.03 2.25

C. Mineral content in roots

Geumssaragieuncheon Own-root 2.18 0.29 3.83 0.73 0.27
Chamtozwa 2.36 0.31 4.06 0.76 0.29
Sintozwa 231 0.34 4.22 0.81 0.28
Geumtozwa 2.27 0.31 3.86 0.67 0.28
Total 9.12 1.25 15.97 2.97 1.12
Houseeuncheon Own-root 2.27 0.31 3.86 0.72 0.29
Chamtozwa 2.28 0.33 3.92 0.69 0.30
Sintozwa 2.31 0.32 413 0.86 0.29
Geumtozwa 1.81 0.28 3.75 0.72 0.26
Total 8.67 1.24 15.66 2.99 1.14
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Table 10. Mineral element content in leaves, stems and roots of two oriental melon cultivars grafted to different roo-
tstocks measured on June 20 (harvesting time)

Grafting combination Total-N p K Ca Mg
Scion Rootstock %
A. Mineral content in leaves
Geumssaragieuncheon Own-root 1.91 0.26 3.25 3.60 1.24
Chamtozwa 2.02 0.30 3.32 3.56 1.23
Sintozwa 2.03 0.35 3.52 3.53 1.20
Geumtozwa 1.93 0.29 3.30 2.62 1.15
Total 7.89 1.20 13.39 13.31 4.82
Houseeuncheon Own-root 1.90 0.28 2.95 3.58 1.26
Chamtozwa 1.99 0.31 3.18 3.68 1.24
Sintozwa 2.09 0.33 3.36 3.51 1.22
Geumtozwa 1.89 0.27 3.01 3.34 1.13
Total 7.87 1.19 12.50 14.11 4.85
B. Mineral content in stems
Geumssaragieuncheon Own-root 1.39 0.27 4.30 1.42 1.12
Chamtozwa 1.52 0.33 4.60 1.38 1.01
Sintozwa 1.56 0.32 4.75 1.35 1.09
Geumtozwa 1.35 0.26 4.36 1.27 0.89
Total 5.82 1.18 18.01 5.42 4.11
Houseeuncheon Own-root 1.36 0.31 458 1.38 1.02
Chamtozwa 1.47 0.34 4.87 1.31 1.00
Sintozwa 1.52 0.39 4.95 1.28 1.01
Geumtozwa 1.33 0.28 4.34 1.28 0.96
Total 5.68 1.32 18.74 5.25 3.99
C. Mineral content in roots
Geumssaragieuncheon Own-root 1.65 0.25 3.29 0.70 0.53
Chamtozwa 1.67 0.29 3.77 0.69 0.51
Sintozwa 1.68 0.30 4.01 0.71 0.52
Geumtozwa 1.62 0.26 3.33 0.58 0.50
Total 6.52 1.10 14.40 2.68 2.06
Houseeuncheon Own-root 1.67 0.24 3.64 0.79 0.59
Chamtozwa 1.69 0.29 3.90 0.76 0.49
Sintozwa 1.72 0.29 3.83 0.82 0.53
Geumtozwa 1.53 0.25 3.31 0.81 0.46
Total 6.61 1.06 14.68 3.18 2.07
D. Mineral content in fruits
Geumssaragieuncheon Own-root 1.64 0.21 3.02 0.36 0.12
Chamtozwa 1.74 0.23 3.37 0.28 0.14
Sintozwa 1.83 0.23 3.26 0.31 0.13
Geumtozwa 1.76 0.20 3.01 0.34 0.10
Total 6.97 0.87 12.66 1.29 0.49
Houseeuncheon Own-root 1.75 0.23 3.12 0.51 0.15
Chamtozwa 1.92 0.25 3.44 047 0.14
Sintozwa 1.94 0.24 3.38 0.38 0.13
Geumtozwa 1.77 0.22 3.05 0.43 0.11
Total 7.38 0.94 12.99 1.79 0.53
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melo cv. Houseeuncheon grafted to different roo-
tstocks.
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