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Mitochondrial DNA and morphologic analysis of the hybrids of Candidia spp. and
Opsariichthys platypus. Haruka Matsuoka, Norio Hirai and Minoru Ishii (Graduate School
of Life and Environmental Sciences, Osaka Prefecture University)

We collected the specimens of the dark chubs Candidia sieboldii and C. temminckii, the pale chub Opsariichthys
platypus, and the suspected hybrids of Candidia spp. and O. platypus in the Senzu River, Wakayama Prefecture and in
the Daisoku River, Kagawa Prefecture, western Japan. We conducted both morphological analysis and genetic analyses
using the cyt b gene of mtDNA on these specimens. The phylogenetic analysis based on the cyt b sequences showed
that the three species diverged into three clades; two individuals suspected as hybrids were included in the same clade
as O. platypus. Principal component analysis based on morphological characteristics separated the three species into
three groups, and the suspected hybrids from Wakayama and Kagawa Prefectures fell midway between C. sieboldii
and O. platypus and between C. temminckii and O. platypus, respectively. These results demonstrate that the maternal
line of both suspected hybrids is O. platypus; the paternal lines of the suspected hybrids from Wakayama and Kagawa

Prefectures are presumed to have been C. sieboldii and C. temminckii, respectively.
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Fig. 1. A suspected hybrid individual of Candidia
sieboldii and Opsariichthys platypus collected
in the Senzu River in Wakayama Prefecture,
western Japan on November 16, 2011.
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Fig. 2. A suspected hybrid individual of Candidia
temminckii and Opsariichthys platypus collected
in the Daisoku River in Kagawa Prefecture,
western Japan on March 5, 2012.
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Fig. 3. A NJ tree of Candidia sieboldii, C. temminckii, Opsariichthys platypus and two suspected hybrids based on
the mtDNA cytochrome b sequences (1,152 bp). Numerals at nodes indicate NJ bootstrap probabilities.

Table 1. The mean measured values and standard deviations of morphological characteristics of Candidia sieboldii, C.
temminckii, Opsariichthys platypus, and the measured values of two suspected hybrids, OM-W and OM-K.
Different alphabets indicate significant differences (P<0.05 by Tukey-Kramer’s test).

Characteristics C. sieboldii C. temminckii O. platypus OM-W OM-K
n=19 n=15 n=12 n=1 n=1
Body depth/ Standard length (%) 219=+l.1a 233+l4a 21.5+2.1a 23.4 20.4
Head/ Standard lengths (%) 26.8+1.1a 26.8+1.0a 254+0.8b 25.5 254
Eye diameter/ Standard length (%) 7.8+0.8a 8.5+09a 6.5+1.0b 5.7 7.4
No. of anal fin rays 9.0 0.0 10.0 0.0 9.0 £0.0 9 10
No. of scales above lateral line 13.9+0.7 a 11.0+0.8 b 9.1+0.7 ¢ 12 11
No. of lateral line scales 56.8429a 483+2.8b 432=x1.5¢ 49 45
No. of predorsal scales 254+1.6a 21.9+£1.6b 16.1+1.2¢ 23 20
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Fig. 4. Principal component analysis (PCA) based on
7 morphological characteristics of Candidia
sieboldii, C. temminckii, Opsariichthys platypus
and two suspected hybrids. Open circles,
x-marks, plus signs, close squares and close
triangles represent C. sieboldii, C. temminckii,
O. platypus, OM-W and OM-K, respectively.
The contribution ratios of pcl and pc2 axes
were 0.47 and 0.28, respectively, and the
cumulative contribution ratio was 0.75.
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