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Using Text-mining Method to Identify Research Trends of Freshwater Exotic Species in Korea. Do,
Yuno, Eui-Jeong Ko, Young-Min Kim, Hyo-Gyeom Kim, Gea-Jae Joo, Ji Yoon Kim and Hyun-Woo
Kim'* (Department of Biological Sciences, Pusan National University; 'Department of Environmental
Education, Sunchon National University)

Abstract We identified research trends for freshwater exotic species in South Korea using text mining
methods in conjunction with bibliometric analysis. We searched scientific and common names of freshwater
exotic species as searching keywords including 1 mammal species, 3 amphibian-reptile species, 11 fish
species, 2 aquatic plant species. A total of 245 articles including research articles and abstracts of conference
proceedings published by 56 academic societies and institutes were collected from scientific article databases.
The search keywords used were the common names for the exotic species. The 20™ century (1900°s) saw the
number of articles increase; however, during the early 21* century (2000’s) the number of published articles
decreased slowly. The number of articles focusing on physiological and embryological research was signifi-
cantly greater than taxonomic and ecological studies. Rainbow trout and Nile tilapia were the main research
topic, specifically physiological and embryological research associated with the aquaculture of these species.
Ecological studies were only conducted on the distribution and effect of large-mouth bass and nutria. The
ecological risk associated with freshwater exotic species has been expressed yet the scientific information
might be insufficient to remove doubt about ecological issues as expressed by interested by individuals and
policy makers due to bias in research topics with respect to freshwater exotic species. The research topics of
freshwater exotic species would have to diversify to effectively manage freshwater exotic species.
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A7A BAWse] F8 AROR ABT Rahel, 2002:
Pimentel et al., 2005). 3tA|TF B2 QHfFE2 Huisl/
A Ee A - A gE A5IA &7 W&o
o|S 9] A 7]7F Eot otER| A oL #5 91Tk (Wil-
liamson and Fitter, 1996). 121} 4 9=
Exge) AEa g A2k JS 1A wa) A
5o 4B F25 WAL % et Clavero and
Garcfa-Berthou, 2005). <= AHANAZ Q2Fo] HY
sto] 71z0] A4 AW 14EES JEHoE ol
AL} 1GEET Holtde BE TNHOR FYst
A 1§l FASAL AAA Hek T8 B
oA QEfjFE 1At B| AP A FE A EZA A o]=27]
7HA] TheFste] o] FUEH HolAkgo] HEPHTh
(Strayer, 2010). 5¥3] A3 AZA 0] £ FAH A
S84 FY F4to] mie mEA AP e o E AYH
Al vlsf Fol il FHerdt 25S HItt (Johnson
etal.,2001).
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517 AJZSE AL o AXE Z3PE AT} (Elton, 2000).
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Table 1. Scientific names of freshwater exotic species in South
Korea as searching keywords

Taxa Scientific name

Mammals Myocastor coypus

Rana catesbeiana
Trachemysscripta elegance
Iguana iguana

Amphibians and reptiles

Cyprinus carpio nudus
Carassius cuvieri
Ctenopharyngodon idellus
Hypophthalmichthys molitrix
Aristichthys nobilis
Oncorhynchus kisutch
Oncorhynchus mykiss
Ictalurus puntatus

Lepomis macrochirus

Fishes

Micropterus salmoides
Oreochromis niloticus

Paspal um distichum var. indutum

Plant:
ants Paspalum distichum

FAH ol Bol Ve ATEFS TtelA £
ASHA ALY Yo w Axd ‘E:r" = &, 33 a4
WE £2 uEsieh 22T geojdsel e A
Hobs 25, A, A 4 IA 37}11E AYH o=
wopd A 5 wofiqieh. ARoF 3t =& 9 A
0]+& one-way ANOVA (SPSS Inc., USA)Z HA3IA .

3. HIAEDIo|

HAojo] 29w W WIS word cloudE £33 Azt

Moz AT WEisl 2242 37 epdch
o] ¥l B4 Tagxedo T2 0]-8-31 AT (http:/
www.tagxedo.com).

grEtoldrlHe S8 FAo e Y=Y @A)
BEA3 A9 Fo%, UE 52 VOSviewer T2 139
ZH2HF W (clustering map)Z+ YIE L3 A = (network
visualization)?} Tl W= (density map) o2 EHII
t}. VOSviewers= VOS mapping technique@} VOS cluster-
ing technique & 0] 83to] EA3l1 0|8 A ZHa}A|# &t}
YEYZ BAEL Siolel BA 2Y NES fFow
A ™AL Kullback-Leibler A2 & o]&3dle] 7120 =2
BT B AR quo] I P
< &3 A3} (clustering)
% A 3 WES E 84S AN bk

AT S 197

E7t &5 A= Ey "ojA A X7ttt (van Eck and
Waltman, 2009). o] % 7} ol42] B4Jo17} shke] £
=&, 53E HRe 44" EA)oA FAlo 8=
el o] WAlolEol A duslel Srks 7HAE vk
o= 8]-_1_ It} (van Eck et al., 2010). 38 == 34]0] 9]

o wet AFH ez AAHH A FHESFE Y|
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AA F= 9 dEPoA = Aol &2 Hiols A
o WollA 24z d4lojo] Ir=g F&Ste] Ff (van Eck
et al., 2010).

197055 2014 Q714 9] G Fof et =
SRR EL F 24590 YREHYT A= =&
19808 FE3] F7hsted 20009 HF-s)A
Hel o] fasts FAE B4t (Fig. 1).90d
% (113H/% 24587} 4 F = o] 714 =2 v|&S
20004 ofj o 35.1%(86-&)7} HEE AEEELE 1996
Hofl 219 (8.6%) 2.2 7H Wkt 2000 0] 18 (7.3%),
1998 o] 16% (6.5%) 40| Tt (Fig. 1a). Z+ ALFAE
Add =Ly 5 vlud A3 (Fig. 2), 2570 gt
=R 1 42H+029 (FH+EZHA0|T, A AT
1718 £0.34, 2] 2 Ao 3t =2 gt & o 57
H+0.840]5ch 2] 9 WA B =Fo] E57, AEfel
gt =EET §98kA BokoH (F=35.12,p<0.001) &
T A FAo] W3t =7 e BT SR UEs
o} (Fig. 1b). & A tollA HARE 7% =R5S 4R
H shela BR3 A & 56709 s3] 9 7)ol A
STl e AFAR7F S7HE AT (Fig. 1e). 15 7
2 W2 9 AFANTE S 33l SdeeAtEks 2
A AR AR F 48H (19.6%)9 H2o| HLEA
th. o]} A =2 8HE] 7} 38 (15.5%), ol et 17
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No. of articles
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Fig. 1. (a) Annual change in number of articles about freshwater exotic species in South Korea (b) Mean number of articles about freshwa-
ter exotic species in South Korea of Taxonomy, Ecology, and Physiology & Embryology (c) Change of number of academic articles
about freshwater exotic species in South Korea. Abbreviation of publication societies and institutes of figure 1(c) was indicated in
Appendix 1.
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Fig. 3. Term map for exotic species researches in the South Korea
(a) cluster density map (b) network map (c) density map.
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Appendix 1. Abbreviation (Abbrev.) of publication societies and institutes of figure 1(c).

Abbrey. Full name Abbreyv. Full name

GSK The Genetics Society of Korea KSAR  Korean Society of Animal Reproduction

GSNU  Gyeongsang National University KSAS The Korean Society of Analytical Sciences
IMSYU Institute of Medical Science of Youngnam University KSEIA  Korean Society of Environmental Impact Assessment
KAICS  The Korea Academia-Industrial cooperation Society KSIB The Korean Society for Integrative Biology

KASL  The Korean Association for the Study of the Liver KSVC  The Korean Society of Veterinary Clinics

KILA Korean Institute of Landscape Architecture KSEB Korean Society of Environmental Biology

KIOST  Korea Institute of Ocean Science & Technology KSWS  The Korean Society of Weed Science

KNU Kyungnam University KVMA  Korean Veterinary Medical Association

KOOS  The Korean Ophthalmic Optics Society KALAS Korean Association for Laboratory Animal Science
KSANF Korean Society of Animal Nutrition and Feedstuffs KSDB  The Korea Society of Developmental Biology
KSBB  The Korean Society for Biotechnology And Bioengineering KSEE Korean Society of Environment and Ecology
KSEEN Korean Society of Environmental Engineers KSFSN  The Korean Society of Food Science and Nutrition
KSEHT The Korean Society of Environmental Health and Toxicology =~ KSL The Korean Society of Limnology

KSFSE  The Korean Society Fisheries And Sciences Education KSP The Korean Society for Parasitology

KSFST  Korean Society of Food Science and Technology KSM Korean Society of Microscopy

KSN The Korean Society of Nephrology KSVS The Korean Society of Veterinary Science

KSSZ The Korean Society of Soil Zoology KSLS Korean Society of Life Science

KST The Korean Society of Toxicology KESS The Korean Environmental Sciences Society
KSWE  Korean Society on Water Environment KSFT The Korean Society of Fisheries Technology
KTRA  Korea Tourism Research Association KSAST Korean Society of Animal Science and Technology
MK]J Monthly Korea Journal ISK The Ichthyological Society of Korea

PSK The Pharmaceutical Society of Korea KSFP The Korean Society of Fish Pathology

RIVM  Research Institute of Veterinary Medicine KAS Korean Aquaculture Society

ESK The Ecological Society of Korea KSFAS  The Korean Society of Fisheries and Aquatic Science
KRIFM  Korean Research Institute of Fisheries Management




