FURFMES 66(2):237-243

ECix - SHA¥RS  Note

DOI: 10.11369/jji.19-012
2019 F 1N B 5 HREIT

BERARAHN « TEKRINDANILERIARICBITS
AvEOD-ZJO7F - 7RI DEL -
FEEDRD DNA ¥Rl & D<KHR

BT - FE—t - 5E W

T 520-0022 EEERE TR 5-34

ENZEREEIAT BRI =

(2019 4F 4 H 12 H3ZAF 5 2019 6 A 12 HERGET 2 2019 6 A 13 H3ZH 5 2019 4 8 H 10 H I-STAGE FHI/NEH)

F—YU—F RrEoa,=da7J Ekar, EEM, El

Japanese Journal of
Ichthyology

© The Ichthyological Society of Japan 2019

j_y%mj,:jm7%@
AN o - BETH 2. T, BEEMOE
Ka1E, ES B A E N 01 ORHEH

Kohji Mabuchi*, Kazuya Nishida and Makoto A. Yoshida. 2019. Spawning of Gnathopogon
caerulescens, Carassius buergeri grandoculis, and Japanese Cyprinus species in a
revetmented tributary of the Chounogi River flowing into Lake Biwa, as revealed by DNA
identification of field-collected eggs. Japan. J. Ichthyol., 66(2): 237-243. DOI: 10.11369/
jji-19-012.

Abstract A total of 351 eggs from 12 egg populations was collected in June 2018 from a
revetmented tributary of the Chounogi River, ca. 2 km upstream from Lake Biwa. Analysis
of 95 of these eggs (sampled about equally from all populations) by a 2 or 3-step DNA
identification process resulted in 71 being successfully sorted into the following five taxa:
Gnathopogon caerulescens (25 eggs), Carassius buergeri grandoculis (22), triploid
Carassius (4), and Japanese (8) and Eurasian (12) species of Cyprinus. Of these five taxa,
G. caerulescens, C. buergeri grandoculis, and Japanese Cyprinus sp. are thought to migrate
upstream to spawn, as they are more commonly found in the lake. Notably, 60% of the
collected eggs were attached to the substrata provided by riverside trees (the remaining
40% were attached to vegetation hanging into the stream). Unfortunately, these trees were
removed during a river renovation procedure conducted just after this study.
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Fig. 1. Location of the study area (indicated by square -
for details, see Fig. 4). Shaded areas indicate paddy fields,
into which Carassius buergeri grandoculis and
Gnathopogon caerulescens fry have been introduced each
year since 2003 and 2017, respectively. Dashed lines
demarcate villages. Arrows denote the direction of water
flow.
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Fig. 2. Photographs of the study area. A, riverside Salix
trees at Site 1 (viewed from upstream); B, Salix tree roots
escaping the revetment structure and extending into the
water; C, stream environment under Salix trees (viewed
from downstream), with Salix roots (right side) and
climbing plants hanging into the stream (left side).
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Fig. 3. Flow chart of DNA identification of field-collected eggs. Text within rounded rectangles indicates
identification methods performed at each step. Colors of squares correspond to pie chart colors (Fig. 4).
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W Carassius buergeri grandoculis
(diploid: 2n) “Nigoro-buna”

Carassius sp.
(triploid: 3n) “Gin-buna”

Carassius spp.1 (2n/3n unidentified)
Carassius spp.2 (2n/3n/C.cuvieri unidentified)
B Japanese species of Cyprinus
M Eurasian species of Cyprinus

B Gnathopogon caerulescens

Cyprinids (genus unidentified)

G236
8/54

G238
717

G237

G265 G343

G342 8/37 8/31
8/18

1 Jun. 29 Jun.

12 Jun. 27 Jun.

Water flow

G263 G264* G341*
8/48 8/12 8/24 8/24

12 Jun.

27.Jun:

Fig. 4. Species/subspecies compositions of the 12 egg populations marked on the Google aerial view of the study

area (original picture taken May 23, 2016: white arrow denotes the direction of water flow). Names of egg populations

(Gxxx) and numbers of analyzed/collected eggs listed above each pie chart, with date of collection (in 2018) listed

below. Pie charts grouped by egg collection site: Site 1, under the riverside Salix trees shown in Fig. 2; Sites 2 and 3,

climbing plants hanging into the stream and aggregations of floating material, such as cut grass; Site 4, branches of a

riverside Morus tree extending down to the stream and aggregations of floating material. Most of the eggs collected

from Site 1 were attached to Salix tree roots, except those from two populations marked with asterisks (G264 and

G341), which were attached to floating material that had accumulated around climbing plants.
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