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Verification of the universality of eco-environmental diversity index as a river
fish habitat evaluation index using environmental DNA
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The purpose is to empirically show that EED has a positive correlation with
the number of fish species in large rivers and out of Yamaguchi Prefecture rivers. The gMiFish
method was used to investigate the change in concentration of environmental DNA in the Saba River,
etc., and a decrease rate coefficient of environmental DNA in the river was 3.55[hr ]. This value
is two orders of magnitude larger than the known DNA degradation rate, suggesting that the
sedimentation, adsorption, and erosion effects are prominent in rivers. It was confirmed that this
decrease rate coefficient is consistent with many existing reports of environmental DNA flow
distance. Based on this result, we investigated the relationship between environmental DNA and EED

in large rivers such as the Ishikari River system. It was supported that EED can be applied to large
rivers outside Yamaguchi Prefecture.
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Result : eDNA flow down distance [km] at K= 3.55

Residence | eDNA Veloclty [m/e] Our K value is five times larger
time _|concentration than existing field observation
[hr] [Copies/L] 01 (02| 03| 04| 05 06 | 0.7 | 0.8 0.9 1.0 .
o0 5 and 100 time larger than DNA
0.2 6| 029 036 0.43 050 058 065 0.72| decomposition researches.
0.4 12 0.29 0.43 058 072 0.86 1.01 115 1.30 1.44 . .
0.6 25 043 065 086 108 130 151 173 194 216 Butthistable does not contradict
0.8 511029 058 0.86 1.15 144 1.73 202 230 259 2.88| withthe flow-down distance of
1.0 104} 0.36 0.72 1.08 1.44 1.80 2.16 2.52 288 3.24 3.60 eDNA by other researches'
1.2 212|043 0.86 1.30 1.73 216 2.59 3.02 3.46 3.89 4.32
1.4 432|050 1.01 1.51 202 252 3.02 3.53 403 454 504
1.6 879/ 0.58 1.15 1.73 2.30 2.88 3.46 4.03 4.61 518 5.76|° Detectingsmall crustacean and clam that inhabit
18 1788/ 0.65 1.30 1.94 259 3.4 3.89 4.54 518 5.83 6.48| 2 dam lakelocated 10km upstream. .
20 3636|072 144 2.16 288 3.60 4.32 5.04 576 6.48 7.20| Sweetfish €DNA reflects the existing population

from 400m to 800m upstream.
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2.4 15042| 0.86 173 2.59 3.46 432 5.8 6.05 691 7.78 864| chowed the closest match to the eDNA analysis
5 30596| 0.94 1.87 2.81 374 468 562 655 7.49 842 936| results.
2.8 52231|1.01 2.02 3.02 4.03 504 6.05 7.06 8.06 9.07 10.1|* The eDNA analysis at 500m intervals did not
3.0 126578| 1.08 2.16 3.24 432 540 6.48 7.56 8.64 9.72 10.8 match the results of the on-site collection survey.
3.2 257458 1.15 230 3.46 461 576 691 8.06 9.22 104 115/ Zwemft"-"h eDNbA|waszb($emﬁg?oat som
ownstream, below a m, an

3.4 523668' 1.22 245 3.67 490 6.12 7.34 857 979 11.0 12.2 undetected at 2000m.
3.6 1065135| 1.30 2,59 3.89 5.18 6.48 7.78 9.07 10.4 11.7 13.0
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Station ID st1 > St2 > st3
Distance to upper station [km] 3.84 3.12
Residence time t [hr] 1.1 1.1
G = C . K- EED (0.5km section) 0.380 0.421 0.39
i = Cgi+ Gy exp (= £) EED (1.0km section) 0331 0.386 0393
C; : eDNA concentration [copyes/L] i: sampling point EED (2.0km section) 0.322 0.341 0.390
Cg; : eDNA concentration when C;_; = 0 Scientific Name Japanese name| €1 |Cl*exp-k*t)| €2 |C2%exp(-k*t)| €3
t : residence time[hr]  K: decrease rate [hr™'] Cyprinus carpio Koi 0 0 0 0 8
Carassius sp. Funa sp. 0 0 0 0 15
Tribol: h A Ugui 0 29 1) Q
Tribolodon ezoe Ezougui 258 5 24 0 7
ypomesus sp. Wakasag! sp. | & [ 1] 0
P altivelis altivelis Ayu 83 2 149 3 228
Oncorhynehus sp. Sake sp. 396 8 189 4 16
alvelinus leucomaenis subsp. Iwana subsp. 238 5 0 1] 0
Visgrormtes angualhcandants Dozyou 1 0 0 0
Noemacheilus barbatulus toni Fukudozyou 1631 33 308 6 4
Cotnis nozawae Hanakazika 1360 27 331 7 0
Rhii ius sp. Yoshinobori sp. 97 2 86 2 21
Tridentiger sp. Chichibu sp. 13 0 12 0 ]
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