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Production and Some Properties of
Gynogenetic Diploids in Nigorobuna
Carassius Carassius Grandoculis

Yasuhiro Fujioka

Conditions for producing and some properties of gynogenetic diploids in the
nigorobuna Carassius carassius grandoculis were examined. When the eggs were
fertilized with nigorobuna sperm irradiated UV (ultraviolet-ray) of 300 ergs/mm?,
chromosome number in the embryo was 50 coincident with the haploid
chromosome number. A UV dose of 2000~5000 ergs/mn® seems to be enough to
genetically inactivate nigorobuna sperm. The optimum duration of cold-shock
(CS : 0 °C) treatment for prevention of the formation of the second polar body was
40 min. The yield of gynogenetic diploids showed higher values when the CS
treatments were started 5 min at 25.4 °C, 9min at 20.4°C and 12 min at 15.0 °C,
respectively , after insemination. Gynogenetic diploids showed lower rates of
survival than did the control diploids for 25 days after hatching. One batch of
gynogenetic diploids produced from a mather was all female, but other batches
of gynogenetic diploids from four different mothers contained several males.
Hight water temperature for early life stages of the fish was concidered to
influence on the sex ratio. These results suggest that CS treatment (0°C, for 40
min) is a practical method for the production of gynogenetic diploids in
nigorobuna, preventing the formation of the second polar body. Further studies
are need to clarify sex determination mechanism of nigorobuna.
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Fig. 1. Changes in survival of embros ( ), hatching (O )
and rate of normal fry ( A) of nigorobuna eggs
fertilized with UV-irradiated nigorobuna sperm.
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Fig. 2. The metaphase plates of the nigorobuna embryos fertilized with sperm exposed UV of 40 ergs/mn® ( A n :88,
B:n =67), 300 ergs/m® ( C : n = 51 ) and 8000 ergs/me’® { D) : n = 50 ), and of the gynogenetic fry (E:2n = 100).

Fig. 3. Shapes of gynogenetic diploids ( A )
and haploids ( B).
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Fig. 4. Effect of duration of cold - shock ( 0 °C ) on the
survival of embryos ( B ), hatching ( @ ) and yield
of normal fry ( A ) in nigorobuna eggs fertilized with
UV - irradiated sperm.
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Fig. 5. Relationships between the time of start of cold -
shock treatment ( 0 °C, 40 min ) and survival of
embryos ( B ), hatching ( O ), and yield of normal
fry ( @ ) in nigorobuna eggs.

Table 1. Hatching and yield of normal from the eggs, wich were treated cold - shock ( 0 C, for 40 min )
or heat - shock ( 40 C, for 1 min ), incubated 20.5 °C

Cold-shock treatment

Heat-shock treatment

Time to treatment

after insemination Number of eggs Hatching (X) Normal fry (X) Number of eggs Hatching (%) Normal fry (%)
(min) used used
5 274 8.8 8.2 322 0.8 0.8
7 407 10.1 . 8.1 444 0.5 0.5
8 284 11.3 9.9 280 3.1 2.3
10 583 0 0 854 0 0
15 407 3.4 0 388 3.3 0.3
20 497 1.0 0 532 0 0
30 302 0.3 0 478 0 0
35 842 0 0 405 2.0 0.2
40 138 3.8 0 440 0 0
45 259 8.2 0.4 458 8.2 0.4
50 251 0.8 0 440 14.1 0.2
55 238 0 0 562 2.0 0.2
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Fig. 6. Relationships between the time of start of cold -
shock treatment ( 0 °C, 40 min ) and survival of
embryos ( B ), hatching ( O ), and yield of normal fry
( A) in nigorobuna eggs incubated at three different
temperatures.
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Table 2. Sex ratios of one - year old gynogenetic diploids and control diploids

Mother Mean standard Number of fish

No. length (cm) examined 2 (% 3 (% 2+8*'  Indif.°?
1 5.2 10 9 (80.0) 1 (10.0) 0 0

2 3.6 10 10(100 ) 0 (0 0 0

3 4.4 20 10 (50.0) 10 (50.0) 0 0

4 3.8 24 8 (37.5) 14 (58.3) 0 1

5 4.8 11 7 (83.8) 3 (27.3) 1 0
Control 4.2 21 12 (57.1) 9 (42.9) 0 0

*!1 Hermaphrodite. **? Sexually indifferent.

Fig. 9. A matured male in the gynogenetic diploids. G
indicate testes of the fish.
18 CAOROHER, E50 3B TEEOBBHER
L7z (Fig.9). RA{L L MERENSE 1 kL RV
T, ML DERBROBECREIRDONT, #
T T TERAFBD b, ETRAICHO
SRR S 2 BB biv7z (Fig. 10). 2B, E#EK
BIC X DA REDOHEDOREILS7.1 % ThoTe.
FEAKRIMELRICRIZTER 4 EOBRADIY
LEMNZER Ut AL RERE IS Fig. 10. Gonadal histology of testis ( A ) and ovary (B )
fFﬁl ’é‘ﬁﬂ:&ﬁOE Fﬂ&:bt D ﬁiﬂ. & E‘iﬁ'@ﬁﬁﬁ Lt in gyogenetic diploids nigorobuna.

Table 3. Sex ratios of gynogenetic diploids and control diploids reared at low and hight temperature

mather no.
Rearing
Group condition®! Sex 1. (%) 2. (%) 3. ® 4. (%) Total (%)
male 0 (0 o O 1 (e - - 1 (3)
low temperature
female 20 (100) 8 (100) 9 (90) - - 37 9D
Gynogenetic
diploid nale 1 (8 8 (83) - - 1 (200 10 (25)
hight temperature
female 18 (85) 7 471 - - 4 (80) 30 (75
male 1 (4 6 (50) 19 (61) 23 (79) 48 (50)
low temperature
female 25 (96) 6 (50) 12 (3%) 6 (21) 49  (50)
Control
diploid male 0 (0) 22 (79) 18 (80) 17 (85) 55 (80)

hight temperature
female 24 (100) 8 (21) 4 (200 3 (15 37 (40)

*1 The fish were reared at low ( 19.0 ~ 21.0 °C ) and hight ( 28.0 ~ 31.0 ) water temperature for 60 days
after hatching. :
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