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Influences of Addition of Jellyfish Powder to Bed Soil
and Bacterial Community Structure of Bed Soil

Bo-Ram Beck, Jae-Ho Choi, Young-Rok Kim, Ha-Eun Cha, Hyung-Ki Do, and Cher-Won Hwang'*

School of Life Science, Handong Global University, Pohang, 791-708, Korea
!Global Leadership School, Handong Global University, 791-708, Korea

Recently, the population of toxic and/or unusable jellyfish is increasing during summer along the east coast of
Korea, causing massive economical and ecological damage to fisheries, nuclear power plant and marine
environment. To solve this problem, this study was carried out using jellyfish as a potential soil additive for
horticulture. The jellyfish was solidified and homogenized, then mixed with a commercial bed soil. Allium
tuberosum ROTH was planted to control bed soil (BS) and jellyfish powder mixed bed soil groups (Mixed bed
soil, MBS), and following parameters were measured during five weeks: water content, electrical conductivity
and growth of leaves. At the end of the experiment, bacterial community structures of each pot were analyzed
by DGGE. The relative water adsorption of jellyfish powder was about 2.5 times greater compared to its dry
weight. The water content of MBS group was significantly higher than BS group 6.5 to 14.2%, and the electric
conductivity of MBS group was measured around 2.8 dS/m where BS group was resulted average of 1.8 dS/m.
However, the leaves of BS group were grown 30% longer compared to MBS group. DGGE analysis of MBS
group was shown in high number of phylum Bacteroidetes and increased diversity of Sphingobacteriia
compared to BS group. Jellyfish powder as a soil additive surely will be a good candidate as humectant and
microbiota stimulator, although there are several obstacles such as high electrical conductivity and residual

alum salt which used for solidification of jellyfish.
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Fig. 1. Water adsorption capacity and appearances of powders
made from jellyfish. (a) Water adsorption of freeze dried
jelly fish powder in relative figure compared to dry weight
as 1. Data represent four different batches of freeze-drying
process (mean = s.e.m.). (b) Freeze dried D. quinquecirrha.
(c) Freezed dried jelly fish purchased from a market.
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Fig. 2. Changes of (a) water content and (b) electrical conductivity of jellyfish powder mixed bed soils (MBS) and standard
bed soils (BS) during 4. tuberosum ROTH cultivation. Filled circles (@) are MBS experimental groups, and empty circles
are (O) BS experimental groups. Data are representative of three independent pots of each group (mean + s.e.m.).
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Fig. 3. Growth of A tuberosum ROTH on MBS and BS. (a) Average length (cm) of longest leaves of each group. (b) Average
number of leaves of each group. Filled circles (@) are MBS experimental groups, and empty circles are (O) BS experimental
groups. Data are representing three independent pots of each group (mean + s.e.m.).
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Fig. 4. A DGGE result of pot experiments. Although a same
batch of bed soil was used for each pot, band pattems of
jelly fish powder mixed bed soil dramatically changed. Gray
ammows indicate excised bands of bed soils (BS1, BS2, BS3)
and black arrows indicate excised bands of mixed bed soils
(MBS1, MBS2, MBS3) those successfully sequenced.
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Table 1. 16S rRNA sequencing results of excised bands from the DGGE result. Each Rhodanobacter lindaniclasiticus of jelly
fish power mixed bed soils were treated as different strains since their gaps and similarity were different to each other.

16S rRNA sequences from bed soils 16S rRNA sequences from jellyfish powder mixed bed soils
Identification o Accession Identification o Accession
. Similarity . Similarity

(The most closest organism) number (The most closest organism) number
Arenimonas donghaensis strain Elizabethkingia meningoseptica strain

64% NR_043790 87% NR_042267
HO2-R19 - ATCC13253 -
Bacteroides ocatus strain JCM5824 85% NR 040865  Flavobacterium anhuiense strain D3 86% NR 044388
Brevundimonas nasdae strain 89% NR 028633 Microbacterium arabinogalactanolyticum 3% NR 044932

W1-2B strain DSM8611
Chitinophaga ginsengisegetis
strain Gsoil 040

Chitinophaga terrae Kim and
Jung 2007 strain KPO1

96% NR 041486  Parapedobacter koreensis strain Jipl4 96% NR 043933

92% NR_041540  Pedobacter himalayensis strain HHS22 87% NR_042204

Chryseobacterium hispanicum Rhodanobacter lindaniclasticus strain

strain VP48 82% NR 042464 RP5557 99% NR_024878

i?ir;?;dus respiraculi strain 97% NR 028845 ﬁ;lgoslasi;()bacter lindaniclasticus strain 99% NR 024878
. . . Rhodanobacter lindaniclasticus strain

Flavobacterium soli strain DS-6 85% NR 043613 RP5557 85% NR 024878

Gordonia terrae strain 3612 97% NR_037022  Sediminibacterium salmoneum strain NJ-44 94% NR_044197

Microbacterium flavum strain Sphingobacterium anhuiense strain

YMI18-098 79% NR 041562 CWI1S6 96% NR 044477

Novispirillum itersonii subsp ) ) .

y i strain LMGA4337 94% NR_044313  Sphingobacterium multivorum 90% NR_043196

itersonii i

Paracoccus kocurii strain B 94% NR_029129  Sphingobacterium siyangense strain SY1 87% NR_044391

. . 0 Sphingobacterium thalpophilum strain o
Paracoccus yeei strain G1212 97% NR 029038 83% NR 042135

DSM11723
Sphingomonas panni strain C52 87% NR 042193  Terrimonas ferruginea strain DSM30193 97% NR 042494

Sphingopyxis macrogoltabida

. 82% NR 043392
strain IFO15033 -

Table 2. Categorization and quantification of prokaryotes identified from the pot experiments. Phylogenetic analysis was
performed in phylum and class level.

Bed soil pots Jelly fish powder mixed bed soil pots
Phylum Class Counts Phylum Class Counts
Aphaproteobacteria 6 Aphaproteobacteria 0
Proteobacteria Betaproteobacteria 1 Proteobacteria Betaproteobacteria 0
Gammaproteobacteria 1 Gammaproteobacteria 3
Bacteriodetes 1 Bacteriodetes
Bacteriodetes Flavobacteriia 2 Bacteriodetes Flavobacteriia 2
Sphingobacteriia 2 Sphingobacteriia
Actinobacteria Actinobacteria 2 Actinobacteria Actinobacteria 1
Total Proteobacteria 8 Total Proteobacteria 3
Total Bacteriodetes 5 Total Bacteriodetes 10
Total Actinobacteria 2 Total Actinobacteria 1

Total Bacteria 15 Total Bacteria 14
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Fig. 5. Analysis of prokaryotes identified from bed soil pots
(BS) and jellyfish powder mixed bed soil pots (MBS). Left,
analysis of class; right, analysis of phylum. Diversity of
Bacteroidetes and especially Sphingobacteriia are dramatically
increased in MBS. However, diversity in class level decreased
by mixing jellyfish powder with bed soils.
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