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Changes in the Physico-Chemical Properties of Growing Media
and the Growth of Oriental Melon Seedlings(Cucumis melo 1..)
by Charcoal Application

Kab-Cheol Kim*, Mi-Jeong Uhm, Young-Hun Moeon, and Yeong-Geun Choi
Jeollabuk-do Agricultural Research and Extension Service, Dwan 570-704, Korea

Abstract, To investigats the effect of charcoal on the physico-chemical charactsristics in the growing
media and the growth of orental melon, six treatments, 0%, 10%, 20%, 30%, 40%, and 50% charcoal, were
added into the growing media, Barcker. The value of pH in the charcoal contained growing media (CGM)
wag recorded higher and further increased by raising the charcoal ratio and by growing period. In 20%
CGM, the range of pH was adequate to grow crop as 5.2~5.8. Contents of Ca and K in CGM increased by
raising the ratio of charcoal, while contents of Mg and Na decreazed. The growth of oriental melon seed-
lings in 20% and 30% CGM was better than in othsr treatments, in terms of fresh and dry weight of shoot,
plant height, leaf area, leaf width and relative growth rate. Both the physico-chemical properties of growing
media and the growth of oriental melon seedlings were changed by the addition of charcoal. These results
suggest that charcoal can be used as mixing matenal with other potting media for producing the seedling of

good quality.
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Table 1. Froperties of growing media used in the experiment.
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Moisture Bull density pH EC P,05 Exchangeable cations (cmol® + kg™)
content (%) (g cm®) (1:5) (ds m™) (mg - kg™ Ca Mg K
42.6 015 4.2 1.1 537 23 20,7 432
Table 2. Chernical properties of charcoal uzed in the experiment.
pH = TN P05 Cal MgO K, O Na,0 Fe Zn Cr Cd
(1:5) (@3 ) (%) (mg - kg™)
g6 1.5 0.2 016 0.44 0.07 136 0.02 154 14.5 NI ND

Charcoal granule : about 2~3 mm diamster
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Fig. 1. Comparison of bulk density between before and affer the experiment in the growing media mixed with charcoal.

“Table 3. Changes in moisture content of charcoal-contained growing media during the growing period.
Mixing ratio (V/V) Moisture content (%)

Growing media : Charcoal FMO? May27  May28  May29  May30  May3l  Junl Jun.2
50:50 135 125 102 s 528 329 184 139
601 40 153 142 1 88 626 396 217 159
30 171 159 133 97 6.5 441 247 178
80:20 193 180 152 108 70.1 489 269 184
90 10 222 205 17t 21 789 484 247 186
100: 0 227 212 181 132 883 529 273 19.1
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Table 4. Influence of the mixing ratio of charcoal on growth parameters of oriental melon at 20 days after transplanting.

Mixing ratio (V/V] IRGR NAR *LAR FLAT VSLA UT/R
Growing media : Charcoal (€2 day’) (g2 day™) (em’-g?) (m* m®)  (om* g')  Ratio
50 50 0.079abT 0.010a 134e 149 205¢ 3.13a
60 40 0.051¢ 0.007a 1784 097 3% 2.54b¢

7030 0.0842b 0.008 163b 1.57b 4324 241c
80 20 0.0842b 0.009a 151c 1.59b 3324 2,520

90: 10 0.089a 0.010a 143d 1.68a 326d 2.60b

100 0 0.051c 0.008a 1742 0.96d 359 2.02d

ERGR relative growth rate

¥NAR net assimilation rate

ELAR leaf area ratio

WLAT leaf aren index

VSLA specific leaf arsa

UT/R top/root

TDuncan's multiple range test signifisant at 5% level within colurmns.

Table 5. Influence of the mixing ratio of sharcoal on plant height, leaf length and width of oriental melon at 20 days after
trangplanting.

Mixing ratio (V/V) Leaf (orn) Plant height Leafarea
Growing media Charcoal Length Width (cmmy) (o’ - plant™)
5050 5.8a% £.5b 12.4c 23b
6040 6.la £.9ah 12.5b ek
F0:30 6.2a 7.3a 13.2bo 123a
8020 £.5a 7.3a 14 2a 1245
9010 6.5a 7.2a 134h 1164
100 0 £.2a 7.0 13.1be 22b

EDuncan's multiple range test significant at 5% level within columns.
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Table 6. Influence of the mixing ratio of charcoal on plant weight of orental melon after transplanting.

Fresh weight (g - plant™)

Dry weight (g - plant™)

Mixing ratio (V/V)

Shoot Root Shoot Root
Growing media @ Charcoal

May2é Tun.3 Maw2é  Tund May.26 Tun.3 May.26 Tun.3
5050 2.04d% 4274 1.30d 1.96¢ 0.22c 0.70b 0.10b 0.22h
&0 40 T 2194 4 98¢ 135:d  2.07c 0.23¢ 0.54¢ 0.01b 021k
7030 T 251be 6.14b 1.38¢ 2550 0.23¢ 0.73ab 011k 0,302
2020 T 105a £.96a 2.17a 3.06a 0.32a 0.82a 0.16a 0.33a
9010 T 267b £.93a 1.73b 2,803, 0.2%ab 0.81a 0.13ab 0.31a
100 0 T 2416 4 .4%:d 133:d  2.58b 0.26be 0.5% 0.10b 0,202,

ZDuncan's rultiple range test significant at 5% level within columnns.
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