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Growth of Centra in Anadromous, Lacustrine, and Hatchery
Reared Ayu, Plecoglossus altivelis

Noritomo Komada
(Received March §, 1976)

Rather frequent occurrences of the abnormal individuals of the ayu, Plecoglossus
altivelis Temminck et Schlegel, were recently experienced in nature and culture pond,
and their abnormalities were more often localized at vertebral column. Then, it became
necessary to trace the normal structure of the vertebral centra as our basic knowledge,
on which teratological study must stand.

Length and diameter of the centra of 400 specimens were measured by different growth
stages and by sexes (Table 1). The anadromous ayu were collected in the River Yahagi,
Aichi Prefecture. As regards lacustrine ayu, young fish collected from the Lake Biwa
were cut off the adipose fin for marking, and released in the River Kadowasa, Gifu
Prefecture. These fish were recaptured and used for this study. Hatchery reared ayu
were obtained by artificial crossing of a pair of adult fish as brood stock taken from
the River Kiso, Aichi Prefecture.

In the young below 3cm in standard length (SL), all the centra in column are near
equal in length, but, along with further growth of fish, the centra located anteriorly in caudal
vertebrae grow longer than others, and in the fish over 12cm SL, centra located posteriorly
in abdominal vertebrae also grow longer than those of other abdominal vertebrae. The
diameters of centra in the fish 2 to 5cm SL show no difference by its position throughout
the column, but in larger fish, those located near transition from abdominal to caudal
vertebrae grow larger.

Sexual difference was found on adult male which has wider diameter of centra located
near the transition region than that in female, and similar tendency was noted for the
length of centra.

The young ayu of anadromous form, 7~8cm SL, have wider diameter of centra than
that of lacustrine form of similar body size, and the difference becoming more evident
between the males (14~16cm SL) of the two forms. And, in the young ayu of 7~8cm SL,
the length of centra of hatchery reared fish was found larger than that of lacustrine form,
but the diameter and length of centra of the former (4~5cm SL) were found smaller than
those of anadromous form. Differences in both length and diameter of centra were not
observed between anadromous and hatchery reared ayu when they reached 11~12cm SL.

(Department of General Anatomy, Gifu College of Dentistry, 1851 Hozumi-cho, Motosu-
gun, Gifu-ken 501-02, Japan)
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Fig. 1. Showing the two measured parts of
centrum: young stage (left) and adult stage
(right). A, vertical diameter; B, longitu-
dinal length.
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Table 1. Sources and numbers of material fishes in the treatments for measuring centra;

specimens examined during 1974~1975.

Form and growth stage Alizalin Red X-Ray
(Standard length in cm) stained fish photograph
Anadromous form:
Young (4~5) 20 0
Juvenile (7~8) 20 0
Subadult (11~12) 10 10
Immature adult (14~16)
Male 4 16
Female 4 16
Mature adult (18~22)
Male 4 16
Female 4 16
Lacustrine form:
Juvenile (7~38) 20 0
Immature adult (14~16)
Male 4 16
Female 4 16
Hatchery reared form:
Young (2~3) 20 0
(3~4) 20 0
4~5) 20 0
Juvenile (6~7) 20 0
(7~8) 20 0
Subadult (11~12) 10 10
Immature adult (14~16)
Male 4 16
Female 4 16
Mature adult (18~22)
Male 4 16
Female 4 16
Total 220 180
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Fig. 2. Length of each vertebral centrum of
hatchery reared ayu. Figures on right
(1~9) indicate sexes and size-groups in
standard length: 1, 2~3cm; 2, 3~4cm; 3,
4~5cm; 4, 7~8cm; 5, 11~12cm; 6, 14~
16 cm females; 7, 14~16 cm males; 8, 18~
22cm females; 9, 18~22c¢m males. Twenty
specimes were examined for each size-
group and mean values are shown.
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Fig. 3. Length of each vertebral centrum of

anadromous form. As for details, see the
legend of Fig. 2.
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Table 2. Vertebral counts (including urostyle) of 3 forms of the ayu (l4~16cm in

standard length): Mean =+ S.D.

Form

No. of Abdominal Caudal Total
(Source) specimens vertebrae vertebrae vertebrae
Anadromous 40 40.0+0.7 22.24+0.6 62.2+1.0
(Yahagi River)
Lacustrine 40 38.8+0.9 22.3+0.5 61.1+0.8
(Originated in Biwa Lake
and stocked in Kadowasa River)
Hatchery reared 40 39.0+1.0 22.0+0.5 61.0+1.0

(Reared in pond)
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Fig. 4. Length of each centrum of lacustrine form,
As for details, see the legend of Fig. 2.
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Fig. 5. Diameter of each centrum of hatchery
reared ayu. As for details, see the legend
of Fig. 2.
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Relative length of vertebral column (from the origin of the Ist centrum to the

end of the urostyle) devided by standard length (VCL), and total of length of each

centrum by standard length (TLC) in 3 forms of ayu: Mean =+ S.D.

Form Standard length (cm) Sex No. of fish VCL TLC

Anadromous 14,0~16.0 Female 20 0.804+0.010 0.699+0.027
Male 20 0.817+0.010 0.736+0.027

Lacustrine 14.0~16.0 Female 20 0.801+0.020 0.704+0.037
Male 20 0.816+0.010 0.737+0.056

Hatchery reared 3.0~ 4.0 20 0.813+0.022 0.646+0.055
4.0~ 5.0 20 0.783+0.010 0.726+0.026

6.0~ 7.0 20 0.813+4+0.019 0.736+0.023

11.0~12.0 20 0.801+0.006 0.704+0.034

14.0~16.0 Female 20 0.802+0.007 0.694+0.034

Male 20 0.816+0.013 0.753+0.029

18.0~22.0 Female 20 0.829+40.019 0.716+0.038

Male 20 0.834+0.018 0.739+0.033

Table 4. Relative length of head length (HL) divided by standard length (SL) in 3 forms
of ayu (14~16cm in standard length): Mean + S.D.

Form Sex No. of fish HL/SL
Anadromous Female 20 0.195+0.005
Male 20 0.199+0.005
Lacustrine Female 20 0.21140.008
Male 20 0.211+0.010
Hatchery reared Female 20 0.215+0.001
Male 20 0.215+0.005
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Fig. 7. Diameter of each vertebral centrum
of lacustrine form. As for details, see
the legend of Fig. 2.
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