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Induction of Ovarian Maturation and Ovulation in Cultured Tiger Puffer,
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Abstract

In order to supply the fertilized eggs for planned seed production, we have developed
an effective method for the induction of ovarian maturation and ovulation in the cultured
tiger puffer, Takifugu rubripes by hormone treatments. In 1997, three to five years old
hatchery reared male and female brooders were used in the experiment. On the basis of
hormone treatments, nineteen mature females (B.W, 1.5 to 2.7kg on April 1997) were
divided into three groups, viz.. HCG (500 IU/kg) group, SP (chum salmon pitutary
extract:10mg/kg) greup, and HCG + SP group. Out of nineteen females, fifteen fishes were
induced for ovarian maturation and ovulation. Ovarian maturation and ovulation were
observed in all examined females of the HCG and HCG +SP groups but in some of the SP
group. Induction of ovarian maturation and ovulation was independent of the ages of
various strata, therefore, eggs were successfully obtained from even three years old
cultured tiger puffer. Ovulation occurred between 5 and 14 days following the hormone
injection at 16'C water temperature. Out of fifteen females, seven fishes concentrated
their ovulation between 5 and 6 days. Their ovarian eggs diameter were more than 930
m, which were significantly lager than those of other female group. Fertilization rates
were widely ranged from 0 to 92.7%, and were independent of the ages of various strata,
the different hormone injections, the days required from hormone injection to ovulation,
and the ovarian egg diameter. However, fertilization rate at 24 hours after just
confirmation of ovulation was 17% (mean of seven females). These results suggested
that the selection of female fish by ovarian egg diameter and the obtaining eggs
immediately after ovulation were required to supply the good quality fertilized eggs in

planned seed production.
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Table 1. Results of hormone injection on induction of ovarian maturation and ovulation in cultured tiger puffer

Female Hormones Age of Body Date of horm— Date of Days after Weight of Egg diameter{am) Fertiliza~ Hatching Comment
fish female weight one injection ovulation injection eggs obta~ ovarian ovulated tion rate rate
No. fish (ke) (1997} 1 ined (g} eggs €S (%) (%)
1 HCG 3 1.49 Apr. 22 Apr, 28 6 70 930 1,175 B87.5 37.2
.2 4 2.55 Apr, 15, 22 Apr. 23 8D 280 966 L, 151 65,2 35.2
3 4 2.04 Apr. 22 Apr, 28 6 270 1,051 1,277 68.6 L3
4 4 or more 2,33 Apr. 22, 29 Mayl 9(2) 200 983 1,183 1.4 0
5 4 or more 2.15 Apr, 30,May?  Mayll 11(4) 200 905 1,117 87.3 46.1
6 SP 3 1.68 Apr. 15, 22 Apr. 28 13(6) 50 ¥2 1,221 0 0
7 3 1.562 Apr. 22, 29 Nay6 14(7) 95 859 1,116 B6. 4 51.2
8 4 2,07 Apr. 15 Apr. 20 B 200 32 1,179 92.0 70.6
9 4 2.04 Apr. 22, 29 - e - 1,003 - - - Not ovulated
10 4 1.94 Apr. 30, Hay7 - - - 981 - - e Not ovulated
11 4 or more 2.66 Apr. 22, 29 - - - 941 - - - Death May7
12 4 or more 2.40 Apr. 30 - - - 885 - - - Death May4
13 HCG 3 1. 64 Apr. 15, 22 Apr. 23 8Q1) 170 659 1,103 36.4 1]
14 +sP 4 2,34 Apr. 15 Apr, 21 & 3i0 t, Q00 1,163 3.2 4.1
15 4 .00 Apr, 22 Apr. 28 6 1356 974 1,215 20,6 2.8
16 4 1.97 Apr. 30 Hayb 6 305 1,015 1,273 39.2 5.0
17 4 or more 2,31 Apr. 15 Apr. 20 5 335 981 1,222 82.7 B84.5
18 4 or more 1.94 Apr. 15, 22 Apr. 26 10(3) 55 890 1,133 52.8 10.4
19 4 or more 2,41 Apr. 30, May?  Mayl0 10(3) 275 912 i,212 83.3 39.7
*l Numerals in parentheses indicate days after second injection.
*2 Not measured.
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Fig. 1. Induction of ovulation and fertilization rate in
experimental groups by ages of various strata of
female fishes, in 3 years old (upper), 4(middle) and 4
or more (lower). @ show individual.
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Fig. 2. Occurrences of ovulation in experimental
groups by ages of various strata of female fish, in
3 years old (upper), 4 (middle) and 4 or more {fower).
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Fig. 3. Induction of ovullation and fertilization rate in
experimental groups by hormone injection, in HCG
(upper}, SP (middle) and HCG + SP (lower). @ show
individual.
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Fig. 4. Occurrences of ovulation in experimental
groups by hormone injection, in HCG {upper),
SP (middle} and HCG + SP (lower).
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Fig. 5. Occurrences of ovulation after first hormone
injection in all experimental female fishes.
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Fig. 6. Relationship between days required from first
hermone injection to ovulation and fertilization rate.
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Fig. 8. Relationship between fertilization rate and
ovarian egg diameter at first hormone injection.
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Fig. 7. Relationship between days required from
first hormone injection to ovulation and ovarian
egg diameter at first hormone injection.

HERHESB R OB RERAICHE S SMEEH OT1L

eI Z A ORAERICH ) THROE/L% Table 2
IR L7 BEORREEM OFHRIX31.2~87.5%, § BRl
#%1317.2~61.5%, 24BFRIH32.9~259% Th o7z ¥
7z, HESPRERROSHEIINT 2R ELOKEARN S
DEHROWEIL, SHHEK ORI TiEs55.1~94.3 (F
73.2) %, 24FHi# ORI TI33.3~39.7 (F117.0) % ¢
Hol,

% -

GE, AHEERPOEBR LI 7 7RAEHAL
T, HCGLSPOFRNVEVHEICLHATRBE T
L7

HELZHANDEVESREICL T, 19BH15
BICHRZFREEL LN TEL, 7/, HCG*#
S L2ABE TR, $RTOHAITKS FpLHs
CEHILHTEL, COPMEZHRESTLHEGR, Ch

=
2

g

g B
°
®
)

®

8

Egg diameter { zm)

1) 10 20 30 40 S0 60 70 80 S0 100
Fertilization rate(96)

Fig. 9. Relationship between fertilization rate and
ovulated egg diameter.



36

Table 2. Changes in fertilization rates with post-ovulation time

Female fish Confirmation of 5 hours 24 hours
No. ovulation (%) after(%) after(%)
14 3.2 17.2(55. 1) -~
2 65.2 61.5(94.3) 25.9(39.7)
13 36.4 25.6(70.3) 3.3(9.1)
1 87.5 - 2,90 3.3
5 87.3 - 5.4( 6.2)
7 86. 4 - 23.7(27.4)
17 83.3 - 20.6(24.7)
3 68.6 — 6.1( 89

* Numerals in parentheses indicate proportion of
fertilization rate to that at confirmation of ovulation.
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