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Advancement of capture technique and development of management unit for invasive
alien species Red-billed leiothrix

Amano, Hitoha
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In deciduous broad-leaved forests from Tohoku to Kyushu, we conducted a
capture survey of an invasive alien species, the red-billed leiothrix, using a mist net, and
collected blood samples. Using 8-locus microsatellite DNA markers, the genetic structure of 19
regional populations (N = 621 individuals) in Japan was investigated. High heterozygosity (mean O.
83-0.92) was shown in all populations, with a positive correlation between genetic divergence FST
and geographic distance. Three clusters were detected in the STRUCTURE analysis, suggesting the
establishment of three strains from mainland China. Based on the composition of the cluster, 4 areas

(north of Mt. Tsukuba, Tokai to Kinki and Kagawa, Chugoku to Shikoku (excluding Kagawa), and
Kyushu) are considered as management units of this species. We propose areas where clusters are
mixed as priority areas for eradication.
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Allelic richness

9.3 9.7
(12.1) (11.8)
/ He/Ho
PO1B PO3G P18B P19y P21Y P26B P31R P37R

1: ME. Kittoya 0.867/0.844 0.811/0.584" 0.888/0.906 D.867/0.844 0.896/0.906 0.866/0.875 0.912/0.813 0.857/0.844
2:0gawa Forest 0.916/0.675 0.853/0.813 0.852/0.813 0.918/0.906 0.883/0.750 0.841/0.844 0.880/0.813 0.858/0.938
3: ML Tsukuba 0.896/0.875 0.883/0.800 0.866/0.850 0.908/0.925 0.862/0.800 0.813/0.825 0.910/0.200 0.880/0.875
4: M. Fuji 0.916/0.846 0.878/0.897 0.910/0.974 0.894/0.821 0.910/0.872 0.902/0.872 0.961/0.974 0.938/0.846
5: Dandouradani Forest 0.935/0.644 0.827/0.563* 0.885/0.875 0.910/0.938 0.891/0.688* 0.923/0.875 0.926/0.969 0.911/0.906
6: Mt. Koya 0.926/0.813 0.864/0.938 0.908/0.938 0.902/0.906 0.856/0.938 0.891/0.813 0.955/0.875 0.936/0.969
7: Mt Rokke 2016 0.906/0.917 0.908/0.750 0.880/0.750 0.917/1.000 0.877/0.917 0.851/0.917 0.877/0.917 0.885/0.750
7: Mt Rokke 2021 0.897/0.906 0.868/0.750 0.867/0.875 0.903/0.813 0.877/0.938 0.832/0.719 0.890/0.844 0.935/0.844
B: Mt Hyonosen 0.841/0.813 0.831/0.938 0.899,/0.813 0.923/1.000 0.853/0.813 0.847/0.875 0.944,/0.938 0.919/0.938
9: Mt. Dalsen 0.905/0.644 0.903/0.969 0.885/0.906 0.914/0.875 0.912/0.875 0.917/0.906 0.939/0.938 0.953/1.000
10: Saezurinomor Forest 0.917/0.938 0.811/0.781 0.893/0.938 0.911/0.875 0.896/0.875 0.867/0.813 0.933/0.969 0.913/0.969
11: Mt Garyu 0.901/0.813 0.838/0.781 0.919/0.906 0.8T&/0.813 0.911/0.969 0.843/0.813 0.952/0.938 0.905/0.938
12: Mt Nagano 0.828/0.613 0.738/0.688 0.599/0.844 0.915/0.969 0.864/0.688 0.839/0.844 0.936/1.000 0.926/0.969
13: Mt Hike 0.867/0.844 0.899/0.875 0.895/0.813 0.859/0.781 0.855/0.875 0.872/0.906 0.882/0.906 0.890/0.969
14: Kikuehi Valley 0.903/0.781 0.920/0.906 0.915/0.938 0.912/0.844 0.905/0.938 0.906/0.875 0.944/0.969 0.915/0.938
15: Mt Karimata 0.934/0.906 0.865/0.906 0.890/0.875 0.923/0.938 0.911/0.938 0.880/0.906 0.928/0.938 0.934/0.969
16: Ehine Plateau 0.937/1.000 0.879/0.813 0.890,/0.906 0.859/0.938 0.913/0.844 0.882/0.750 0.918/0.906 0.939,/0.938
17: Mt Otakamibou 0.921/0.912 0.848/0.824 0.917/0.941 0.825/0.824 0.878/0.794 0.871/0.853 0.934/0.971 0.934/0.853
18: Mt Yahazu 0.889/0.781 0.896/0.875 0.848/0.781 0.888/0.969 0.881/0.781 0.858,/0.656* 0.921/0.969 0.850/0.938
19: Jingamaori Forest 0.921/0.875 0.868/0.813 0.864,/0.906 0.909/0.938 0.892/0.969 0.904/0.813" 0.918/0.TE1" 0.931/0.938

*:p=<0.00625{0.05/8) Hardy Weinberg test: Probability test
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n 32 32 40 39 3z 3z 12 32 16 32 3z 3z 3z 3z 3z 32 3z 3a 3z 32 621

PO1B 10.0 11.2 112 134 135 126 11.0 10.6 104 114 118 112 109 113 12,5 13.7 13.2 12.1 114 11.8 13.8

PO3G 7.3 8.8 8.9 9.8 7.0 9.3 8.0 9.0 8.9 10.1 9.1 9.5 9.6 10.0 11.0 9.5 9.9 10.4 9.6 86 10.3
P18B 9.8 8.8 8.9 10,8 8.8 10.6 10.0 8.4 9.9 9.6 10.0 105 10.1 8.7 10.8 105 8.6 11.0 8.8 8.8 11.0
P19Y 9.6 117 104 10.8 11z 9.8 8.0 103 112 111 11.1 8.4 113 88 11.5 11.7 8.7 8.4 9.4 109 117
PZ1Y 9.3 9.0 85 11.2 8.9 8.6 8.0 7.8 9.8 114 10.3 108 8.1 8.4 111 110 11.4 9.8 8.0 9.3 111
PZ6B 8.4 8.2 8.4 101 118 8.9 8.0 8.6 8.3 10.8 9.4 8.9 81 83 100 9.8 100 8.2 78 9.9 104
P31R 111 103 124 16.4 12.8 14.9 11.0 9.5 14.1 136 13.2 14.4 12.6 11.4 15.3 126 12.6 139 12.3 128 15.9

P37R 8.9 9.8 12.0 13.9 12,6 14.0 10.0 13.0 12.3 14.8 12.5 118 14.0 11.2 119 129 13.7 129 10.4 122 14.9

Average 9.3 97 101 12.1 108 112 95 9.7 106 11.6 10.8 108 107 98 11.8 11.5 113 108 98 106 124

Based on minimam sample size of 12
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2016 2021 en bou
0.000 Mt Kittoya
0015 0.000 Ogawa
0014 0.008 0.000 Mt. Tsukuba
0020 oozz 0021 0.000 Mt Fuji
0,025 oozy 0026 0018 0.000 Dando
0,026 0028 0o0z7 0017 o018 0.000 Mt. Koya
0,034 0038 0.034 0024 0035 0031 0.000 Mt. Rokko 2016
0031 0033 0028 0020 0026 0031 0016 0.000 Mt. Rokko 2021
0,028 0031 0026 0023 0030 0033 0037 0,025 0.000 Mt. Hyonosen
0023 0026 0.020 0014 0021 0021 0026 0020 0021 0.000 Mt. Daisen
0,028 oozy 0o0z7 0019 onz? 0025 0026 0022 o018 0015 0.000 Saezuri
0,025 0028 0o0z7 0018 0026 0026 0032 0024 oo19 0015 0.009 0.000 Mt. Garyu
0,025 0030 0.030 0020 0031 onz9 0.030 0,026 o017 oo19 0013 0013 0,000 Mt. Nagano
0,029 0037 0033 0023 onz? onz? 0.030 0,026 0032 0020 0024 0027 0028 0.000 Mt. Hiko
0023 0028 0025 0015 oo19 0021 0o0z7 0020 onz2 0014 0019 0018 0020 0015 0.000 Kikuchi
0024 oozy 0026 0018 0020 0020 0028 0020 0020 o012 0013 0,016 0019 0025 0016 0.000 Mt. Karimata
0,025 0024 0.020 0017 onz2 0021 0025 0020 0025 o012 0016 0020 0024 onz2 0.020 007 0.000 Ebing
0033 0034 0.036 0022 0026 0024 0.036 0031 0034 onz2 0025 0,028 0029 onz9 0021 0.020 0023 0.000 Mt. Otakamibou
0,034 0,036 0.030 0,025 0030 0031 0035 0,025 0023 00186 0oz2 0022 0024 0025 0016 007 0021 0034 0.000 Mt.Yahazu

0031 0031 0.028 0018 0020 0021 0.028 0022 00z7 0016 0018 0020 0027 0022 0015 0014 0014 0021 0.020 0,000 Jingamori

Fst R? =
0.0869, p = 0.006
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