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Spawning of Nigorobuna, Carassius buergeri grandoculis,in a small
drainage ditch of paddy field around Lake Biwa

Yasuhiro Fujioka * Yositaka Kataoka < Nobuyuki Ooue * Kazuki Yoneda
* Morihito Nemoto and Takeshi Kikko
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Temporary waters such as paddy fields and ditches are important habitants for many freshwater fishes,
which use for breeding or foraging. Although various fishes in Lake Biwa utilize for spawning and nursery in
reed zone and paddy fields around the lake, recently the fish can hardly migrate to rice fields by the
rearrangement of the fields. We investigated spawning and growth of juveniles of nigorobuna Carassius
buergeri grandoculis in a small drainage ditch of paddy field around Lake Biwa among three consecutive years.
A lot of matured nigorobuna were caught in daytime between April and May and the spawned eggs were
observed in the ditch during spawning season. Sex ratios of matured fish showed male-bias. Many larvae and
juveniles of nigorobuna were caught from April in 2015 or June in 2016, and 2017 to June or July and these
fish grew rapidly. Afterward the fish scarcely captured in autumn in the ditch. These results indicate that a
small drainage ditch of paddy field around Lake Biwa plays as an important nursery for nigorobuna, but such
a ditch is unstable environments for spawning sites of the fish probably because of changes in the water depth
affected by the water levels of Lake Biwa.
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Fig.1. Map of the study drainage ditch in paddy
field around Lake Biwa. P1, P2 and P3 show
sampling points of fishes. Water temperature (C),
water depth (cm), and water current (cm/sec)

were measured at P2. Bar indicates 500 m.
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Fig.2. Changes in water temperature (A), water
depth (B), and water current (C) among three
consecutive years from 2015 to 2017. e; 2015,
m; 2016, A; 2017. o,0, and A show the day
observed spawned eggs in the drainage ditch in
2015, 2016, and 2017, respectively.
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Fig.3. Daily precipitation in Hikone City during
the spawning season among three consecutive
years from 2015 to 2017.
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Fig.4. Changes in the water levels of Lake Biwa
(B.S.L.) during the spawning season among

three consecutive years from 2015 to 2017.
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Fig.5. Changes in number of matured nigorobuna
Carassius buergeri grandoculis caught at each
sampling point among three consecutive years
from 2015 to 2017. * Fish were caught by electro
fishing gear.
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Table 1. Sex ratios of nigorobuna Carassius buergeri grandoculis caugth in the drainage ditch of

paddy field around Lake Biwa

Sex ratio
Year Date methods Male Female Male/Female X 2 P
22-Apr Electric fishing 66 19 3.47 14.00 0.0001
24-Apr Electric fishing 62 15 413 15.74  0.00007
2015 19-May Hand net 4 0 - - -
29-May  Electric fishing 22 9 2.44 2.89 0.089
Total Electric fishing 154 43 3.58 34.84  0.00001
2016 Total Hand net 11 6 1.83 0.73 0.393
2017  Total Hand net 16 5 3.20 3.03 0.082
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Fig.6. Standard length distribution of matured nigorobuna Carassius buergeri grandoculis

caught in the study drainage ditch among three consecutive years from 2015 to 2017.
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Fig.7. Changes in number of larvae and juveniles
of crucian carps Carassius spp. caught at each
sampling point among three consecutive years
from 2015 to 2017.
*1 Number shows the number of larvae caught at
P2.

*2 No fish capture was done at P3 in May 7.
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Fig.8. Changes in frequency distribution of standard length of larvae and juveniles in crucian

carps Carassius spp. and nigorobuna Carassius buergeri grandoculis caught at the study

drainage ditch among three consecutive years from 2015 to 2017.

White columns show crucian carps Carassius spp. and black columns indicate nigorobuna

Carassius buergeri grandoculis.
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