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Analysis of the characteristics of the environment and fish

community in the Gwanggyo Lake Park area using the
environmental DNA technique
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ABSTRACT
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This study aims to understand the relationship between the distribution of fish species in the two
water ecosystems and the habitat factors according to the survey period targeting Gwanggyo Lake Park

in the city. There are studies on the appearance and distribution of species by applying eDNA to

b

conducted to analyze the species list and relationship with habitat factors using eDNA research in May
and October at 21 points in Gwanggyo Lake Park, Suwon City, which were connected to lakes and
Hlo

freshwater ecosystems. However, in the domestic, streams are the target, and studies on the relationship
streams. As a result, there was no species difference in the water environment according to the survey
2~
[e]

between species distribution and habitat environment in two water environments are lacking. We
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period. However, the total number of reads during the spawning season(May) was 3,126,482, which

was more than double that after the spawning season(October). Tolerant species appeared in Woncheon

Lake with a slow or stagnant flow, but there was no significant correlation between species and habitat

factors depending on the survey period. On the other hand, intermediate and sensitive species appeared

in the Woncheon stream with high flow. There was a significant correlation between the low

temperature during the spawning season and the high dissolved oxygen content after the spawning
season(P<0.001, Tem.: 20.7+2.6°C, DO: 8.6+1.7). It is expected that environmental DNA will be used

to survey species and suggest monitoring methods according to the survey period.

Key Words: eDNA, fieshwater ecosystem, water environments, urban lake park, Metabarcording
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Figure 1. Study sites in Gwangyo Lake Park. The red
circle indicates sampling plots
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Table 1. Location by each sampling point Z AAFHEH MZEL 3] FA|E o] &3
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Table 2. Species detected using environmental DNA by survey period in sites.

Study sites
Onde Fanily Sk Guid
SL1| SL2| SL3| SL4| SLS| WCL| WC2 WC3 WC4 WCS WCq WC7l WC8 WL WL2 WL3 WLA WLS WL6 WL7 WLS
Ancbenvifornes ~ Channidae Chama argus T8 0 0 0,010/ 0|0|0| 0|0 00 00 O 0
Beloiifornes ~~ Adranichihyoidae  Cyzs siensis TS @ ® 1K) @ ®
Maeroplerus salpmicks TS ® 0|0 0|00[0|®|0/0 0|0 000 0 0
Conmchifomes Cenmcice ——
Lepomis mcrochins TS O IO CA I R ICOAION IO K 0|00 0 0 ¢
Mgurnus anguilcauchtes TS 01010|0]| @@
Cobitidze i
Msqurnss mimkpis TS 00 0|00 0 00 0
Curassis aurats TS 0 0] 0 CARCARCAN AN A ARCARCAN )
Oprins capio TS 0 00 0/0|0|0 0 ® 0] 0|0 @
Cyprins negalophtials TS 01010]0]|0 0100
- Cyprinidae Cossisevierr TS | O O O O[O 0| @ 0|00 0|0 00/ 0/0 0 0
Cypriniformes - T
Corassis . ({000 000 0 00000 00 00 0
Prewdrastors porva TS 0000 00 00000 00000000
Zhowo playpus |10/0|0|0]0| 0|0 000 00 0 ® 0
Chathopagon polyenis 1S 0
Gobionidae i
Grathopogon strzatss S5 0|00/ 0| 00| 0
Lewiscide — Rhychocypris oyeephalss S ® 0 0 2K
Gobiicee ~ Rhinogobiis brumess 1S ®| &0 0 @ 2K
Odontobutidae ~ Chbmtobuts interrypts. 18 0 0j[0/0 00 00
Gobiiformes —— ~ -
. Rhinogobis giwims TS @0 0 000 0 0 & 9|0
Ovudercidae —
Rhinggobiis sp. TS 0000 000 0000 0 & @
Muglomes ~ Muglide Lo bl TS 0 0
Silurifomes Bagide  Jachsus filvidaco TS 0 &0
Total number of species observed 8 8| 8| 1| 10|20 16| 16| 17| 1716 12| 12]10) 10 2 2 B3] 1]10]I1
: Korean endemic species - Botic species @ : Species detected in May and Oct. O : Species detected in May @ Species detected in October
* TS+ Tolerance Species, IS : Intermediate Species, SS : Semsitive Species
I, Z3 % o o Wl ¥5a Aol h=w o9 B 9
o

7 A Hk2EkA] &= WA £ 0 2 Centrarchidae

1 O
1. ZAI [0l 2 =A| LY &R offFAl S 2} o] ZYu (Micropterus sa

Imoides), &52

37 DNAE 53 2d35S 248 47, A (Lepomis macrochirus), Cyprinidae¥}2] @ 4-0]
A FHFL = 129 22F0|H, AT FolA (Carassius cuvieri) 5 16%&°] Zdslgon, =
14%, YA HAA 21F, dHTFAA 1650] 1+&-2 Gobionidae#te] R 52| (Gnathopogon
A=A 8 EdFE Cyprinidae2te] < polytaenia), GobiidaeZ}2]  Hoi(Rhinogobius
)& (Carassisus ~ sp), 5] (Pseudorasbora brunneus),  Odontobutidae¥}e] L &FAlE
parva), Oxudercidae?}2] 25 (Rhinogobius (Odontobutis interrupta)®] 3%°| &3} 1,

giurinus) 2.2 YEFHTHTable 2). WA 54 FAed T 8 dAAG | HteA vk
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Table 3. The total reads of species by survey period in sites.

Study sites
Order Family Species Guild May October
SL wC WL TRS (%) SL wc WL TRS (%)
Anabanriformes Channidae Clanna argus TS WL 1258 18798 55490 18% 47389 11287 650 5936 40%
Beloniformes ~ Adrianichthyoidae ~ Oryzias sinensis TS 4995 429% - 4799  15% 33655 88 629 M3 23%
) i Microprerus salmoidest TS 46450 159677 206127 6.6% 15 3549 108004 11658 75%
Centrarchiformes ~ Centrarchidac . .
Lepomis macrochirus® TS 943 BL7S6 82699  26% 2789 65181 93080  6.2%
Cobie Misgurnus anguilicaudatus TS 146 39,618 39,764 13% 183 183 0.0%
Misgurnus mizolepis TS 8 519 1605 796 02% 393 397 201 91 0.1%
Carassius auratss TS 2418 7537 299%  10% 503 8247 8750 0.6%
Cyprinus carpio Iy 14 2014 66540 68568  22% 844 201 2811 02%
Cypriniformes Cyprius megalophtlalms TS 2,584 15110 1769 0.6% - - -
Cyprinidae Carassius cumier? Iy 8 8305 54111 56749 182% 15017 80885 95902 64%
Carassius . IN 623 1030 41803 43455 14% 907 149 5801 81T 05%
Peeudorasbora para TS 555970 S08033 23542 1295545  414% 49210 100589 42270 193,069  13.0%
Zaceo platypus S 12438 18170 4703 85312 91% 26167 151753 308 I8LM8  122%
. i Rhinggobiss giurims TS - - 61537 11294 4014 18475 120%
Gobiiformes Oxudercidag o
Rhinogobius $p S 20157 230622 48064 208843 06% 123542 320366 43253 487161 7%
Mugiliformes Mugilidae Lim fheematockeds TS 966 48 104 00% - -
Siluriformes Bagridae Tachysurus fiidtaco TS - 519 - 59 00% - 128 - 128 00%
Sum of the total reads 0019 L0798 LALX4 3048270 975%  342515  TATT6 364570 1455261 97.7%
Cypriniformes Gobionidae  Gnathigpogon polytaena 18 26 26 00% -
P Gobiidae Rhinggobius brummess 18 - 946 946 00% 50 48 9% 0.0%
Odontobutidae ~ Odomtobutss ierrupra 1S 4,63 53203 51857 19% 3651 20860 U1 16%
Sum of the total reads 464 541% 889 19% 300 20908 U609 17%
Cypriniformes Gobionidee ~ Ginathopogon strjanss — SS 15913 15913 05% 3544 354 02%
Cypriniformes Leuciscidae — Reymchocypris oxyeephalue  SS 1,743 1,731 3474 01% 2818 3392 6,210 04%
Sum of the total reads 17656  L731 19387 06% 6362 3% 9T 07%
The total number of reads TH653  L149809 124305 3126486 1000% 346516 TIS146 367962 1489624 1000%
TS=Tolerance Species, 1S=Intermediate Species, SS=Sensitive Species, TRS=Total reads of species, *= Exotic species, #=Korean endemic species
= WIZFEE  GobionidaeZle]  EE) 9= AL ovigtt
(Gnathopogon strigatus), CyprinidaeZ}2] HE 3| ZAF A 719wk 28 tigk WAEA 3

(Rhynchocypris oxycephalus) 2%°] @31t}

ZAL A7l et 28 E] Atole EAISHA
@kou F 2luge 590] 108 ET AL 2u)
HE =7 Jepsith(Table 3, May: 3,126,482,

Oct.: 1,489311). 53], WA EAo 2 HYS
gl WdEY F 2l=4e 3,0482672 UHE ¥

Be} 24p A7 Ael7h 27| ekt ol
Ae719) 5ol A Ee] 97 DNAC) alge
o s Se] guae] 10815} 1 Bo]

T

el

2| =4 v &< Aol 7}k EA3H3I T

AHE71Q1 5ol YATTE FHeE
H)&o] A Vet om(Table 3, 1,241,293/
3,048,267, 41%) 10€<ll shlolA - 2= vl &
AR 28] o] =4 VR TH(Table
3, 747,871/1,454,951, 51%). ¥rd] F7HEy) 7
AEe ZAL Al7NOl dEgle] S SAleE
Z 2= HlEo| A UE o™ (May: 71,851,
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Percentage of the total reads by tolerance

Environmental factors by sampling spots

— — TS —4—Temperare —*—DO —*—pH
(a) May
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(b) October

Figure 2. The ratio of the total reads by each site to
total reads of all the sites by tolerance
characteristics (The line and the bar graph
represent the environmental factor and the
ratio of the total reads by each site to total
reads of all the 21 sites)

(May: 1,731, Oct.: 3,392). 57158 3ol <
SEARIZE 593} 109 2T 85% oo =7
=43} 2™ (Odontobutis interrupta, May: 53,223/
58,829, Oct.: 20,860/24,609) W 7F2 ZE717}
590 82%, 104 36% & =4 =3 THTable
3, Gnathopogon polytaenia, May : 15,913, Oct.:
3,544).
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23t pHRY frof gk o] AadA7E EA6
TH(Table 4, p<0.001). BAlo] =4 =3 A3}z,
ZAF A7 dEgle] 2Eke 7P wskon
(Figure 2, May: 20.7°C, Oct.: 21.5°C) 10¥<l &
Eaggo] 71 A UEhd A B 5 U
CHFigure 2-b, Oct. DO : 8.56mg/L).

e, RIS sk o3t dadAE
Yehli#] gtk 22y & gE 7 9A v
Bt 9H TR E 1089 229 Fol3 2
of FHHAY EABG e §EMATEH &
of ZaHA7E EA A K Table 5). Al +
2 34 23, dAzFAA = 1089 =7}
7V Eka SEAART] P WA JET

r 1o ru
g —D‘ X o}-:
o

= do W £ I
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(Figure 2-b, Tem. : 24.1°C, pH : 7.41, DO :
6.39mg/L).
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Table 4. Correlation between species and environmental factors according to the tolerance in Gwangyo Lake Park.
TS indicates Tolerance Species. IS indicates Intermediate Species and SS indicates Sensitive Species

Sites Guild May Oct.
Estimate SE t value p value Estimate SE t value p value
Intercepr 3210 0.006 556.661 <0.001""" 3298 0.006 518.666 <0.001"""
IS Temp 0002 0.001 1.388 0215 0.011 0.001 1717 <0.001""*
DG -0.002 0.001 -1.288 0.245 0.011 0.001 7.676 <0.001"""
ph 0.004 0.002 1.890 0.108 -0.020 0.002 9.449 <0.001"""
Intercepr 3.560 0.001 5910.295 <0.001""" - - -
Sindae Lake 5 Temp 0000 0.000 -3.037 0.023° - - -
DG 0.000 0.000 3.466 0.013" - - -
PR -0.001 0.000 -2.960 0.025° - - - -
Intercepr 2707 0.025 108.197 <0.001""" 2389 0.631 3785 0.009°"
TS Temp 0018 0.006 3.032 0.023* 0.009 0.146 0.064 0.951
DG -0.003 0.005 0492 0.640 0.025 0.138 0.181 0.862
ph - -0.007 0.008 -0.849 0.428 0.141 0.206 0.685 0.519
Intercepr 3.291 0.019 176.190 <0.001""" 2949 0.021 141.643 <0.001""*
s Temp  -0.015 0.003 -4.921 <0.001"""  0.004 0.003 1.092 0.296
DC - -0.001 0.001 0.772 0.455 0.018 0.001 13.638 <0.001"""
ph - 0.000 0.003 0.035 0972 0.063 0.004 17.105 <0.001"""
Intercepr 3.542 0.012 293.043 <0.0017"" 2579 0.040 64.334 <0.001°""
Woncheon s Temp 0002 0.002 1213 0.249 0.019 0.007 2.849 0.015"
Stream DC - 0.001 0.001 0.730 0.480 0.004 0.003 1.658 0.123
ph - 0.001 0.002 0518 0.614 0.013 0.007 1.786 0.099
Intercepr 2.685 0.049 55.091 <0.001""" 3132 0.391 8.001 <0.001"""
Temp 0015 0.008 1912 0.080 0.065 0.064 1.006 0.334
1 DG 0.000 0.003 0.109 0915 -0.070 0.025 -2.850 0.015"
ph - 0.000 0.009 -0.029 0977 0.121 0.069 -1.746 0.106
Intercepr 3.225 0.015 213.861 <0.001°"" - - -
s Temp  -0.002 0.001 -1.332 0.207 - - -
DG 0.000 0.001 -0.522 0.611 - - -
ph 0.003 0.005 0479 0.640 - - - -
Intercepr 3.554 0.008 457.145 <0.001"""  3.010 0.050 59.971 <0.001"""
Woncheon s Temp 0000 0.001 -0.068 0.947 0.055 0.004 -13.956 <0.001""*
Lake DG 0.000 0.000 -0.634 0.538 0.007 0.003 2222 0.046"
ph 0002 0.003 0.615 0.550 0.026 0.018 -1.503 0.159
Intercepr 2.321 0.174 13.344 <0.001""" 1365 1.479 0.923 0.374
TS Temp 0022 0.014 1.604 0.135 0.194 0.116 1.669 0.121
DC 0015 0.010 -1.447 0.174 0.070 0.089 0.791 0.444
ph 0124 0.061 2,034 0.065 0.117 0.519 0.225 0.825
*p <005, **p < 001, *p < 0001
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