Korean Journal of Environmental Agriculture

Korean J Environ Agric. 2020;39(1):20-25. Korean Online ISSN: 2233-4173
Published online 2020 February 24. https://doi.org/10.5338/KJEA.2020.39.1.3 Print ISSN: 1225-3537

Research Article () cosovi

o

JO|Etat 230|Ek 0| HfE|2|ole] ®E & =T =1 HE

U435 Zox|, 2351F FHS
AdeiehaL S ssee 5wt

Melon Growth Enhancement by Fucoidan and Fucoidan Decomposing Bacteria
Sohee Yang, Yeji Gil, Heejeong Oh and Yeonjong Koo (Department of Agricultural and Biological Chemistry,
College of Agriculture and Life Sciences, Chonnam National University, Gwangju 61186, Korea)

Received: 15 January 2020/ Revised: 11 February 2020/ Accepted: 17 February 2020 ORCID

Copyright (©) 2019 The Korean Society of Environmental Agriculture Yeonjong Koo

This is an Open-Access article distributed under the terms of the Creative Commons Attribution ~httes://orcid.org/0000-0002-0147-1758
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.

Abstract carbohydrate of marine algae, promoted melon growth.
Fucoidan-decomposing microorganisms were isolated from

BACKGROUND: Marine algae is a productive organism terrestrial soil and marine organism, and we found that these

that is consumed as a nutritious food. However, large bacteria stimulated the effect of melon growth promotion of

amounts of unused portions of the algae are incinerated as marine algae. This is the first report that confirms the

trash or dumped in the sea, causing pollution. Recycling fertilizer effect of marine algae and shows the use of bacteria

algae is important for saving resources and conserving the with marine algae.

environment. In this study, the fucoidan which is a major

carbohydrate of marine algae was tested as a source of Key words: Fucoidan, Fucoidan Decomposing Bacteria,

fertilizer for farming. Melon, Plant Growth Promotion

METHODS AND RESULTS: The growth rate of the

melon was examined after treating fucoidan and the melon M B

growth factors, weight and length of stem were measured.

To discover the mechanism of melon growth promotion of TRl 2 aF AEAY] Fast s AAE:

fucoidan, bacteria that decomposed fucoidan were SEuket vl Ak 2018\ 7 oF 62WHEC] o] 241 1]

isolated from soil and abalone. Bacillus wiedmannii and ol 83 7FAEe] thastel 1A Al oigh &niAt

Stenotrophomonas pavanii were isolated from terrestrial o] or vipd Arkgo] Frkstal glovk ik mel]

soil and Pseudomonas sp. was isolated from abalone. 40~60%<] 14~217r0] Eo kA4l o= B4 3ok

Among these three bacteria, Pseudomonas sp. had the AEAE 29A7IE AoE seteryl]. vo AN T

highest and most specific fucoidan-decomposing activity. mid F7kskar Qlovk wEAlE wole] migolut AzbAR

When Pseudomonas sp. was treated with fucoidan on S TRt AAA, B2 wAlE AT lTE A8

melon-growing soil, the growth of melon was relatively o]glef welo] &g WL A AFEo] A ko, AR

improved compared to the treatment with fucoidan alone. HIEE ggate]s Alerh Qo wejo] A& el njA|

CONCLUSION: We found that fucoidan, the main © Gl digh Akxrt F-=8ta o] xglehe s A%
4 4ol thet A7 wie F5ete] ST W AE

ROz FH0] geha] Aol vUe TR 2R
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Fig. 1. The growth effect of fucoidan. Melon was treated with fucoidan containing media for
3 weeks. The growth promoting effect of fucoidan is shown in (A) and the weight is plotted
on the graph (B) to show the growth promoting effect quantitatively (n=3, p < 0.01).
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Fig. 2. A ~ C The growth effect of fucoidan and alginate in three different bacterial cells. D ~ F The growth rate of
three different bacteria in fucoidan and alginate containing media. All bacterial growth was measured at least four times
and the average numbers are indicated.
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Control Fucoidan AF1 Control Fucoidan

Weight(a)

Control Fucoidan AF1

AF1

Fig. 4. The plant growth stimulation effect of fucoidan. Fucoidan containing media or AF1 growing fucoidan media
were treated to the one week old melon for 3 weeks. A and B. The difference of melon leaf size (A) and length of
stem (B) was photographed. C. The weight also measured and compared. Three to five independent melon was
weighted and average weight is indicated. Error bars indicate strandard deviation. p < 0.01 between control and
fucoidan or between control and AF1 + fucoidan (n=3), p = 0.1 between fucoidan and AF1 + fucoidan. (n=3).
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