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Abstract

The aim of the present study was to determine the effects of soil microbial agent with red ginseng marc on growth of
watermelon during 5 months. The three treatments were distributed in a completely randomized design with four replicates per
plot. After 1 week in planting dates, the growth of watermelon (full length, stem thichness, leaf length and lead width) showed
no significant difference in all treatments. During elongation stage (20 days), soil microbial agent with red ginseng marc was
increased by 5% in leaf thickness (May 23) and 7~14% in leaf length (May 16 and 23) when compared to other treatments. For
changes in fruit bearing thickness, there were no differences among treatments. Characteristics of watermelon in harvest
season have an effect on harvest and length, stalk length, naval length, weight, sugar content and yield, except for harvest and
width. In particular, yields increased with treatments with two soil microbial agent (7~12%), indicating that soil microbial
agent with red ginseng marc showed higher yield than the other treatments.

In conclusion, red ginseng marc-treated soil microbial agents have a positive effect on the harvest season of watermelon
and can provide useful information for the selection of the functional microbial properties and the registration of microbial
fertilizer.

Key words : Soil microbial agents, Red ginseng marc, Watermelon growth, Watermelon characteristics

1. M2 S2 QIRE =] AP B EAPeIA L] Alof 5 of2it

Al A= 53] web like =kt A7)

7154 Al gt AR|AFEEQ] ¢14lo] 1E AT} Tl
obds AR o) i3t M F et t=olHe) o) FshE%At

Received 17 Auguest, 2015; Revised 7 September, 2015;

Accepted 4 December, 2015

"Corresponding author : Chang-Man Kim, Division of Physics,
College of Sciences, Yeungnam University, Gyeongsan 38541,
Korea and In-Hag Choi, Department of Companion Animal &
Animal Resources Sciences, Joongbu University, Geumsan
32713, Korea

Phone: +82-41-750-6284

E-mail: cmkim250@hanmail.net and wicw@chol.com

© The Korean Environmental Sciences Society. All rights reserved.
© This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



1706 R - o3} - YL - F0Is)

go] Ao} ujzo] 2j&H 0 Z/RITE AL olnlsl
], S} - &f oS} Loflo Ax(wellbeing) o] 2H4t
I} A7) 338 SAI5k= 25l (lifestyle of health
and sustainability, LOHAS) 2 2] AJ&ofA] o 2 H3lz]
Al SEETHKim et al., 2005).

QMRS 98~100CollA] AlHE AL HARAIA B &
58 A1 AR QAL BH o TSl
o) ZAtolch ol2feh Sk AlkE E3bsle] =
Ao dit A2 4 Bl W50 &
7} Q= Aoz 2 oA It Ao et al., 2011). E3]
SHEE FARGS 92 Ut it Aikere] A of
80%7} Al Sto= S ibE T3 viid 571
Aol Qlck T2} o] X|elol FAF FARES QI 24k
5740 2A1520] Abg EAelolis T s A1
of it} 1] Satete &3 Fofle FAkoll= o
apo] AREUR} AP TRIAIE ERst QlolA] 71 At
= 9 EuEAAR 28 4= vk 1HEE kS
EE  EREPACT R ST P
5 AU o] 2 Ego] D Ao A, o
A=, Joo et al.(2005)2] oA FHofREE FakaS
7l Adwo] Wol Eu|et ErE AAY] d=e
01§ 717} =rk wakick

whepA] 2 At SRS E83 EmPEAAE
o] ALl Tl RS ZAlshe A sl
olE fl8ll 7154 FERES] ERI(AF rES]
A, 24 AR St AR ERhlE 9 Al
7, s7 AR AT SR Rl Y nE HIE S5
Sft 714 lskae] 2 A B ok

1w X o

=)

O

N

k
»

O oX

f
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Table 1. Characteristics of a replace microorganism strain cultured on PDA against Fusarium oxysporum

Organic matter resolution

Insoluble phosphate Counterveiling

Strain name
Starch Protein

lipid solubilization power
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Table 2. Ingredient and composition of raw materials used
in the experiment

Ingredient composition
Red ginseng mrac 13.0%
Humic acid 1.3%
Blood meal 1.3%
Glucose 1.3%
Vermiculite 38.0%
Zeolite powder 12.0%
Microorganism 6.1%
Moisture 27.0%
Total 100.0%
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Table 3. State of growth each treatments after 1 week in planting dates

Treatment' 5 o
Item SEM Significance
Control T1 T2
Full length (cm) 18.13 18.29 18.88 0.35 NS*
Stem thichness (mm) 8.19 8.16 8.36 0.25 NS
Leaf length (cm) 12.68 13.28 13.83 0.68 NS
Leaf width (cm) 12.24 12.37 12.65 0.19 NS

'Control: no treatment; T1: microbial materials; T2: microbial materials with red ginseng marc.

*Mean values are expressed as meanstSEM.
*NS: not significant.
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Table 4. Changes in leaf thickness and length during elongation stage

Treatment'

Measurement date SEM’ Significance
Control T1 T2

Leaf thickness (mm)
May 2 421 4.20 4.15 0.12 NS’
May 9 4.62 5.08 4.96 0.38 NS
May 16 5.14 5.30 5.38 0.11 NS
May 23 5.87° 5.85° 6.09" 0.35 *

Leaf length (mm)
May 2 15.00 14.95 15.40 0.15 NS
May 9 16.62 16.29 16.60 0.25 NS
May 16 18.13° 19.30° 20.03° 0.37 *
May 23 18.46° 20.22° 21.11° 0.35 *

““Means within the same row not having a common superscript are significantly different (p < 0.05).
'Control: no treatment; T1: microbial materials; T2: microbial materials with red ginseng marc.

*Mean values are expressed as meanstSEM.
*NS: not significant.
*P < 0.05.
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Table 5. Changes in fruit bearing thickness (cm)
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Treatment'

Measurement date Contoon - SEM® Significance
May 30 8.14 8.05 0.09 NS’
June 5 8.36 8.10 0.11 NS
June 12 8.70 8.72 0.05 NS

'Control: no treatment; T1: microbial materials; T2: microbial materials with red ginseng marc.

*Mean values are expressed as meanstSEM.
NS: not significant.
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Table 6. Characteristics of harvest season

Treatment'
Item SEM’ Significance
Control T1 T2

Harvest and length (cm) 31.88° 32.03° 32.55° 0.32 *
Harvest and width (cm) 2591 26.50 26.50 0.11 INE
Stalk length (cm) 8.10° 7.60° 7.30° 0.23 *
Navel length (cm) 1.20° 0.80° 0.80° 0.40 *
Weight (kg) 8.00° 8.70° 9.20° 0.59 *
Sugar content (Brix) 11.00° 12.00° 12.00° 0.02 *
Yield 191.00° 204.00° 213.00° 9.85 *

““Means within the same row not having a common superscript are significantly different (p < 0.05).
'Control: no treatment; T1: microbial materials; T2: microbial materials with red ginseng marc.

2

Mean values are expressed as meanstSEM.

*NS: not significant.

*P < 0.05.
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