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The present study aims to assess the effectiveness of eDNA metabarcoding for the analysis of fish com-
munities in rivers. The findings suggest that the methodology attained an accuracy rate of 80% for species iden-
tification and was able to detect between 79.2% and 87.5% of the fish species recorded in the fish monitoring
database for three rivers of Anseong, Bokha and Gyeongan during the period 2019 to 2021. Significantly, the
eDNA metabarcoding technique enabled the successful detection of comparatively larger fish species, such as
Channa argus and Silurus asotus. Furthermore, depending on the river, this method identified 12 to 14 addi-
tional species that could not be observed through traditional methodologies. However, it is worth noting that
the Mifish primer used amplifies short gene segments, which can pose challenges in identifying species with
identical gene sequences. Notwithstanding this limitation, the advantages of eDNA analysis over conventional
methods are significant, enabling the identification of a broader range of species within a shorter timeframe,
using smaller sample volumes and minimizing risks to both endangered fish and to researchers. As a result,
eDNA analysis represents a valuable alternative for assessing biodiversity and for collecting data on fish spe-

cies that are challenging to analyze.
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Fig. 1. Geographic distribution of sampling sites.
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Table 1. Detection of freshwater fish species in aquarium
using eDNA metabarcoding

Aquarium Species Detection
Siniperca scherzeri (2:7}2])
Acheilognathus intermedia (‘& AFF)
Acheilognathus rhombeus (‘&)
Rhodeus ocellatus (B1Z9Z71)
Pungtungia herzi (£3L7])
Hemibarbus labeo (-73])
Hemibarbus longirostris (3v}A})

Pseudogobio esocinus (5.2 F-A])

Pseudorasbora parva (3+%5-9)
Rhynchocypris oxycephalus (W€ ])
Aphyocypris chinensis (S =71)
Nipponocypris temminckii (Z7114)
Squaliobarbus curriculus (3=E7N)
Rhinogobius brunneus ("2 1)

Odontobutis interrupta (855 AH])
Odontobutis platycephala (5 }+2])
Koreocobitis rotundicaudata (M 7] F-2])
Coreoperca herzi (AA]) X
Tanakia koreensis (g A+5) x
Rhodeus notatus (82278 o)) X

O: detected, x: not detected

xOO0OO0OO0OO0OOOOLOOLOLOLOLOOO

90% Hr} vigtom 2 71 S y=HE 4= glon}ie®
eDNAE FE317] flall AME-E kito] zo] jeoz 3
AE) o] AolA oH TR/ kivF AREAEA
AR BAATE o A-Pollx = 1 Al eDNA
29l DNeasy PowerWater kit (PW)S AFE-3F 4% 3
A vehlay o] AR YA AR Rk
DNeasy Blood & Tissue kit (BT)E ©]-8-3+ Z4-9<ll= 4
et A7E 48 7 AP =3 A AlRlA
AEEA) F3 Tanakia koreensis ZPEANTE)Y, Coreoperca
herzi (BA]) = TR A70M= Mifish primerdl] 2J3] 2
ZHe Ao R et 9 Koreocobitis rotundicaudata
M=Ze)E] = ZASE-oA Rhodeus notatus (B'g3=73°1)
+ MR BaprolA 717t AZE U eDNAE of&
gk o}fF FFll= BT PW kil 52 #4¢] eDNA
5 4G 5 oA Bo] A DNA extraction kit
eDNA HeptE o] m|A|E g3l #et Al M= BT
kit?} phenol/chloroform extraction WS $7 4-8-31]
7P £ A 200m 0 opi Ao 2 &
Zlo] @A DNA extraction kitS Aglsj|ok 3cie AL
HFACE®



SRS - QBIE A - 3] - e - ol - 3R - AT

rlo

92 v - o

Table 2. Comparison of fish species detection in three rivers using traditional method (T, 2019~2021) and eDNA
metabarcoding (D)

Anseong Str. Bokha Str. Gyeongan Str.

Fish species T D T D T 5
Abbottina rivularis (WSl A]) 368
Abbottina springeri (7] X]) o 637
Acanthogobius hasta (E%5) 110
Acanthorhodeus chankaensis (7Y & 2]) 1,204 4,020
Acheilognathus intermedia (‘& A+F) [} 1,587 ® 487
Acheilognathus macropterus/A. chankaensis (23X 2l/7FA19A12]) 89
Acheilognathus rhombeus/A. gracilis (‘g X2]/7FA1'F A 2]) ® 1379 @ 8,793 o 2,269
Acheilognathus yamatsutae (Z'3AH%) o 2152
Anguilla japonica (¥87g07) 23 55
Carassius auratus (% 1) [ ] 11,541 () 12,491 o 6,636
Carassius cuvieri (% %5-°1) 455 42
Channa argus (7F&3]) 1,205 1,204 774
Coreoleuciscus splendidus (<]2]) 296
Cyprinus carpio (%) o 225 o 9,231 o 284
Gnathopogon strigatus (&= 71) o 1,011 870 o 209
Hemibarbus longirostris (Zrv}A}) o 271 772 228
Hemibarbus maculatus/H. labeo (&3 X]/5F3]) 299 o 43 o 2,848
Koreocobitis rotundicaudata (M W] I-2]) () 415
Lepomis macrochirus (£F74) [ J 115
Microphysogobio yaluensis (& VFA}) () 393 (] 677 o 637
Micropterus salmoides (9] 2~) 873 [ ] 1,907 o 171
Misgurnus anguillicaudatus (V] +2]) 2,616 1,029 93
Misgurnus mizolepis (V] 2FA]) 68
Mugil cephalus (5 1) 67
Odontobutis interrupta (455 AH]) o 6,038 [ 1,924 o 1,067
Oryzias sinensis/O. latipes (N5 5AE]/$A12]) 65
Plecoglossus altivelis (2°1) 193
Pseudogobio esocinus (52 FA]) (] 599 (] 2,037 [ 661
Pseudorasbora parva (35-°1) [ ) 8,195 o 941 @ 14,044
Pungtungia herzi (£3L71) o
Rhinogobius sp.(R o], o) ® 2594 @ 1793 @ 11,362
Rhinogobius giurinus/R. brunneus (2 85/H o) 2477 o
Rhodeus notatus (8374 ©]) o 492 () 47
Rhodeus ocellatus (B1Z9Z71) [
Rhodeus uyekii (Z}A]%8-©1) [ ) 2,826 ® 685
Rhynchocypris oxycephalus (W€ X]) 796 210 35
Sarcocheilichthys nigripinnis (% 371) o
Sarcocheilichthys soldatovi (€% 3.7]) 174 721
Sarcocheilichthys variegatus (3% 3L7]) o
Silurus asotus (M 71) 3,381 2,630 731
Siniperca scherzeri (2:7}2]) o 628
Squalidus gracilis majimae (71 7)) o o 122
Squalidus japonicus coreanus (& 71) [ ]
Tachysurus fulvidraco (%& A7) 101
Tridentiger obscurus/T. vispinis (AR Y ES/NEHLALSF) 125 ()
Zacco platypus (3] 2v]) ® 7047 @ 13365 @ 12,521

Number of detected fish species 16 27 14 23 24 32
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AYEREAREES 5 AAE AYstres £738
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= A 12~ 145, Fakd 8~ 115, ZASH 12~ 165
o= o] A9l eDNA 4] WS B3l AEE oF
o] 1/2 oI, HIolX = AEA W o R 337
(family) 16% (species) ZHEE|OM eDNAAK = ©] 5
oA 14%0] SRIHAT (14/16, 87.5%), 13%°] AMEA
AZHAT. B o] A5, BESAelA 434 1450]
ZT3M oM 12%50] eDNA EAoA F5xo7 54
HAIL (12/14, 85.7%) 1052] MZE oF Fo| A=

A}, ZAHdex = FEA0 WHO R 239} 24%°] eDNA
Ao RE= 113 32%0] FREUL o] FollX 198 (19/
24, 79.2%) 3FH o= SRIEOH 13Fo] MEA 4
Z50] 71E A7109] 35-45%0] HlsiM AE3 =k
mEbA e 53 QP 29%, Sk 25%, 7%t
Z 370 R Y SRolM T 4759 ofF7F ERIEATH
(Fig. 2). ©] 7NV Acheilognathus rhombeus (SA12]),
Carassius auratus (5-°1), Cyprinus carpio (4°1), Micro-
physogobio yaluensis (E7A}), Odontobutis interrupta
&@E5A1)), Pseudogobio esocinus (ZENWFA)), Pseudoras-
bora parva (Fa°1), Rhinogobius sp. (B°1), Zacco
platypus @2F))} 22 752 Il koA 7 i =
oA BEEC Bk ofgfd o2 HEAR whHe =R
#2a17) oldok SHR Anguilla japonica (B731)?Y
= VN RdelA, TSk =] Al E3] Alehe 1

=

F A® 9% Rhynchocypris oxycephalus (MEA]),

A off 24 B4 93

O Traditional Common species [0 Metabarcoding only

Number of species
®
®

87.5 85.7%) 79.2%

Anseong str. Bokha str. Gyeongan str.

Fig. 2. Number of fish species by traditional and metabarcoding
methods, and common species (%).

Misgurnus anguillicaudatus (F1521), W& F21 Channa
argus (FER)} Silurus asotus (M71)= 371 S A]
eDNA 24 A vt HE =3t

AEZArlo] = Y sk 2 Zacco platypus
@y B8 39.7~524%% Atjdog wol] AF
E3 eDNA E40IM= 103 ~212%2 F Wy 25
oA $HF2] shE YeRst). XM= Pseudoras-
bora parva GFa1), Rhodeus uyekii (ZH*]-6-°1), Rhodeus
ocellatus (AZHE7Nyt dHH o2 Wol AL
eDNAN= Acheilognathus rhombeus (dX121), Carassius
auratus (5°1), Pseudorasbora parva (Fa°1)2] read 4=
7F dgvEach goith. EskHolME Pseudogobio
esocinus (BENFA Y} ggtu|e] & o]l=H] eDNAC]
M= Carassius auratus (5-°1), Cyprinus carpio (1),
Acheilognathus rhombeus (FA2]) 5] Jtizo= Eot
o}, 7oA = F2h] olele Pungtungia herzi (B3l
71), Rhinogobius sp. (21), Rhodeus uyekii (ZA]5->1)
7} Bo] =0 eDNANE Pseudorasbora parva
(FH801), Rhinogobius sp. (B]) Fol @el RI=Art.

eDNA 4o X AEE read 9} HESHY AFE
o] 8314 FH= (richness), TFY4d (Shannon diversity
index) A5 AEde] UeRlon AESAHY A5
d Hto|t} (Table 3). FEE JHATE 83~1742 }0]
7} 34 eDNA wehlE ol 28t read 4= 63,057
~68,1452 FA] 2AUTE eDNA #ATHA M52 1
Holl vla] FH== 24 o), b AFe 1507~
1.901 vs 2.357~2.509% U] = A== = A7 &
& E3ploA F HPHe] Zjolrt 7P Zink. T A
T RS #AEE AFS AFE o] 45 v
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Table 3. Comparison of fish diversity index between traditional method (T) and eDNA metabarcoding (D)

Sites Anseong Str. Bokha Str. Gyeongan Str.
Index T D T D T D
Taxa S 13 27 10 23 14 32
Individuals 174 68,184 83 63,057 125 64,975
Shannon H 1,901 2.509 1.507 2.357 1,891 2.407
Evenness E 0.748 0.761 0.664 0.752 0.731 0.694
4.8 8

go] ARtk A& ofulsi 7 HhHo] xjo]7t vss o]
fr= eDNA #490] 4 B2 9] off T A4SV
ot #5% Are vy W F 7480 493 A=
£ Ueille Aol 7 S T8 92 e otk
20748 vs 0761014 v]Zah} Baba0.664 vs
0.752)7 7Z2EA(0.731 vs 0.694)plME 2tol7t Zit).
eDNA®] F57} o] 7e] tjed B A=t o
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