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SUMMARY

Experimental study about the artificial breeding
technique on the Ex situ preservation for

Japanese endangered freshwater fishes

Tetsuro Kitagawa



Japanese freshwater fishes are depleted under the influence of
impediments such as feeding damage and genetic pollution from alien species,
as well as farmland consolidation in paddy fields and urbanization. Therefore,
167 species and/or subspecies of fishes are categorized as endangered in the
latest Red List, Japan. This results in an urgent need for protective measures.
Protection of threatened species can be successfully accomplished by the
simultaneous pursuit of “/n situ conservation” and “FEx situ preservation”. In
situ conservation literally should be given priority in the protection of
threatened species; however, FEx situ preservation as a means to avoid
extinction, becomes very important in case habitats of the target species are
severely threatened.

In this study, artificial breeding techniques of the endangered fishes are
developed for the formulation of stock preservation method, with Chinese
rosy bitterling Rhodeus ocellatus ocellatus as one of the experimental
animals. Furthermore, these fishes can be easily collected for demonstration
experiments because they are distributed all over the Japanese freshwaters,
and cynically are regarded as suitable materials for the development of
artificial breeding techniques. In addition, reproductive characteristics and
initial growth pattern of some species are investigated as bases for the
development of artificial breeding methods.

Technical development

Selection of spawner in the schale’s method Suitable spawner conditions
during artificial breeding by the schale’s method were investigated using the
correlation coefficient among the number of eggs, hatching rate, five
morphological characters and five indexes. Higher correlation coefficients
with the number of eggs were observed in characters; ovipositor length (OL),
and three indexes; ovipositor index (OI: OL / standard length), fin unit (FU:
OL / anal fin length) and depth unit (DU: OL / body depth). High correlation
with the hatching rate was observed in three characters and one index:
number of eggs, number of hatches, body depth to standard length, and DU.
These results implied that ovipositor length and DU are the characters effect
enough for the selection of spawner by the schale’s method.

Artificial maturation of bitterlings by using sex hormone Bitterlings
generally have unique reproductive behaviors in that they always need live
freshwater mussels as a spawning bed. Artificial breeding of the endangered
bitterlings without host mussels has not been successful by empirical
methods. A technique of artificial maturation was assayed for endangered
bitterlings with sex hormone, under completely artificial environment.
Salmon pituitary extract or 17a—hydroxyprogesterone (17a—OHP) were



injected into the abdominal cavity of female fishes in laboratory. Females
with an ovipositor prolonged by the hormone injection, were stripped of their
eggs after 24 h. Salmon pituitary extract or 17a—OHP induced females to
elongate the ovipositor and the gonad make (steel-dwass test, p<0.05).
However, the ovipositor that was induced to elongate by 17a—OHP injection
was regarded as an aberration. Incidentally eighty-three eggs were obtained
from females into which Salmon pituitary extract had been injected; thereby,
17 larvae emerged. Oocytes in the pre-maturation stage and regressing eggs
were observed in sections of the gonads. These results show that salmon
pituitary extract is effective to induce ovulation.

Long-term sterilization  Antimicrobial activity against water mould
during artificial breeding by the schale’s method was investigated using
solutions: 0.1 % saline, 0.5% saline and 0.0001% methylene blue. Water mould
proliferation was inhibited by all three solutions. The highest survival rate
was recorded in methylene blue solution. However, the saline solutions did
not contribute to the improvement of the survival rate by themselves. These
results clarified that the sterilization in methylene blue solution was
effective to controll water mould.

Suitable food estimated from the digestive enzyme activities The
digestive enzyme activities were analyzed to obtain information about the
artificial diet applicable for Japanese endangered bitterlings. Activities of
trypsin, chymotrypsin, lipase, and amylase were detected at least five days
after hatching. Feed-dependent changes were not observed in each enzyme
activity. Amylase activity markedly increased at 10-30 days after hatching,
whereas activities of other enzymes increased with time. The peak of amylase
activity per body weight coincided with the change of gastrointestinal
contents. Suitable feed by using digestive enzyme activities could be regarded
as an objective scale to specify the composition of early food.

Reproductive characteristics and initial growth pattern

In captive environment, 15 species (6 species of Acheilognathinae, 1 species
of Danioninae, 1 species of Sarcocheilichthyinae, 2 species of Gobioninae, 4
species of Noemacheilinae, and 1 species of Belontiidae) have been
investigated so far. Ecological information were provided by breeding
experiments and identification of developmental stages. The achievements of
this paragraph would be contributed to Ex situ preservation as well as /n situ
conservation and even taxonomical studies in terms of biodiversity.
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