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Gonadal Development, Sexual Differentiation and
Sex Ratio of Tiger Puffer, Takifugu rubripes

‘Nobubhiro Suzuki, Kazuhiro Okada and Naoaki Kamiya

The differentiation of gonads into ovaries and testes in juvenile tiger puffer.
Takifugu rubripes was investigated histologically, Paired primodial gonads were
found on the dorsal peritoneal wall beneath the mesonephric ducts of a 2 day old,
3.49 mm in total length (TL). In almost all specimens at 20 days old range 7.21-
0.18 mm TL, the gonads had a small number of germ cells buried within numerous
somatic cells. These germ cells began to develop at 40 days old range 18.92-20.67
mm TL when the gonads migrated to the anterior part of abdominal cavity. Sex
differentiation of gonads occurred at 50 days old range 22.02-29.05 mm TL. At this
stage, the gonads of ovarian nature characterized by prominent clusters of interstital
tissue was confirmed. In specimens at 80 days old range 58.26-77.33 mm TL,
metamorphosis to a demersal juvenile stage occurred and in the ovarian lamella-like
structure with clusters of oogonia clear differentiation into the meiotic stage occurred
within the ovary Inside the testis stromal cells began to diffuse to form interstital
tissue surrounding future seminal lobule anlage., The beginning of meiosis in the
testes did not occur until 102 days after hatching. Gonadal sex ratio was investigeted
histologically using fish cultured in the laboratory and specimens caught from
coastal waters of the Seto Inland Sea. No histological features of intersexuality were
1:1. The period of sexual differentiation of gonads
larval to a fully demersal stage in this

detected and the sex ratio was
corresponded to the change from a pelagic
species
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Table 1.

List of the cultured specimens of

Takifugu rubripes used for histo-

logical

study on

differentiation

gonadal sex

Mean of

Mean of
Age Number of
total length inmm body length in mm -
(days) (range) (range) specimens
1 3.05 — 10
(2.85—3.17)
2 3.18 — 10
(2.92—3.49)
4 3.38 — 10
(3. 24 3 63)
6 — 10
(3. 08 3 98)
8 3.84 - 10
(3. 74 4.07)
10 3.99 - 10
(3.74—4.07)
12 4.29 — 10
(3.74—4.32)
14 5.33 - 10
(4. 65 6 09)
16 — 10
(. 42 6 32)
18 6.64 — 10
(6.13—17.03)
20 8.45 — 10
(7.21—9.18)
24 9.05 7.39 10
(8.85—9.35) (6.91—8.24)
26 10.43 8.17 10
(9.88—11.10) (7.96—-8.54)
28 11.43 9.07 10
(10.65—12.64) (8.52—10.23)
30 13.15 10.11 10
(11. 26 14.21) (8.13—10.23)
32 44 10.90 10
(12. 55 14.70) (10.26—11.58)
34 3.96 10.96 10
(13. 45 14.74) (10. 81—11 14)
37 15.55 2.31 S5
(15.10—16.05) (12. 08 12.35)
a8 17.97 4.00 5
(15.45—19.61) (12. 12 15.14)
40 19.56 5.67 10
(18.92—20.67) (14. 92 16.76)
42 20.60 6.60 10
(18.05—-25.08) (14. 27 20 15)
44 23.37 18.5 10
(22.85--23.94) (17.97— 18 89)
45 14.10 10.92 5
(13.15—14.12) (9.85—11.66)
46 23.84 19.30 5
(21.87—25.77) (17.04—21.07)
50 24.77 20.46 10
(22.02—-29.05) (18.26—23.61)
55 27.82 3.08 S
(22.63—30.66) (19. Ol*ZS 18)
57 38.88 29.81 S
(26.22—40.52) (22.81—32.92)
60 44.63 37.94 5
(35.19-52.24) (29.68—45.41)
67 49.60 43. 10
(44.96—52.39) (38.88—45.96)
70 38.83 30.92 20
(32.01—-46.62) (28.94—36.98)
73 71.14 54.16 6
(50.29— 78 71) (43.25—68.42)
80 67. 57.93 10
(58.26— 77 36) (565.59—69.43)
86 68.43 59.66 10
(60.14—76.25) (51.43—66.24)
100 77.40 68.09 10
(66. 04 95 T4) (62.08—83.38)
102 10

(58. 71 *102 12)

77.45
(47.89—85.24)
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Figs. 1,2,3,4,5,6. Histological appearance of gonads of Tukifugu rubripes at larval to juvenile stages.

Fig. 1. Cross section of the primordial gonad of a 2 day old fish, 3.94 mm TL.

Fig. 2-a. Cross section of the sexually indifferent gonad at 40 days old. Go:gonad, UB:urinary bladder.

Fig. 2-b. Enlargement of the gonad shown in Fig. 2-a. GC:primordial germ cell.

Fig. 3. Cross section of the gonad having prisumptive ovarian cavity (POC) at 50 days old. BC: blood
capillary.

Fig. 4. Enlargement of the gonad shown in Fig. 3. GC: primodial germ cell.

Fig. 5. Cross section of the testis at 50 days old. BV:blood vessel.

Fig. 6. Enlargement of the testis shown in Fig. 5. BC:blood capillary, GC:primodial germ cell.
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Figs. 7,8,9,10, Cross section of the gonads at 70-day-old of Takifugu rubripes.

Fig. 7. Ovary. OC:ovarian cavity. Astrisks indicate the oviduct.

Fig. 8. Enlargement of the ovary shown in Fig.7. OG:oogonium. Astrisks indicate the oviduct.
Fig. 9. Testis (Ts). UB:urinary bladder, UD:uriniferous duct.

Fig. 10. Enlargement of the testis shown in Fig. 9. Sg:spermatogonium.
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Figs. 11,12,13,14,15,16. Cross section of the gonads at 80-day-old of Takifugu rubripes.

Fig. 11. Ovary. BV:blood vessel, OC:ovarian cavities, UB:urinary bladder.

Fig. 12. Enlargement of the ovary shown in Fig. 11. BV:blood vessel, CN:oocyte at chromatin
nucleolus stage, OC:ovarian cavity, OG:oogonium. Astrisk and arrow head indicate the
ovarian space and agranular hemocytotic cell, respectively.

Fig. 13. Testis (Ts). UB:urinary bladder, UD:uriniferous duct, SD:spermiduct, SSD: small sperm
duct.

Fig. 14. Enlarged figure of the square in Fig. 13. BV:blood vessel.

Fig. 15. Enlargement of the marginal part of testis shown in Fig. 13. BC:blood capillary. Arrow
heads indicate clusters of spermatogonia.

Fig. 16. Enlarged figure of the clusters of spermatogonia shown in Fig. 15. SC:sertoli cell. Astrisks
indicate presumptive Lydig cells.
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Figs. 17,18,19,20. Cross section of the ovaries at young stage of Tuakifugu rubripes.
Fig. 17. Ovary at 100 days old. BV:blood vessels, OC:ovarian cavity.
Fig. 18. Enlargement of the ovary shown in Fig. 17. OG:oogonium. Astrisk indicates the oocyte at diplotene

stage.

Fig. 19. An Ovary of a 102 day old fish, 102.12 mm TL.

Fig. 20. Enlargement of the ovary shown in Fig. 19. Note many oocyte at peri-nucleolus stage arranged on an

ovarian lamella.
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Table 2. Sex ratio in cultured specimens of
Takifugu rubripes

an of Mea Nurmnber of
( d a y 5) total m%g;)(mm) body(:\;er:gg)t (g) fail%%e
50 24.8 0.76 5/5
(22.02—29.05)  (0.33—1.30) (1:1)
55—60 36.3 1.84 7/9
(22.63—52.24) (0.50—4.20) (1:1.29)
67—173 56.7 6.26 7/8
(44.96—78.71) (3.00—15.41) (1:1.14)
80—-86 64.4 9.36 7/11
(42.84—-177.36) (5.40—13.51) (1:1.57)
100—102 74.4 16.82 9/5
(58.71—95.74) (10.51—30.75) (1:(?:_59)“
“Total 5178 o0 %/38
(22.08—95.74) (0.33—30.75) (1:1.09)

Table 3. Sex ratio in young Takifugu rubripes
caught with set-net in the coastal

waters of the Seto Inland Sea, July-
September 1994
Sar('inphng body length (mm)“ fggg}g?;)g{e
(range) (sex ratio)
Jul. 9 39.40 4/7
(29.86—47.98) (1:1.75)
Jul. 19 43.20 64/75
(39.27—58.85) 1:1.17
Jul. 28 55.88 53/60
(41.96—170.58) (1:1.13)
Aug. 8 64.58 29/26
(49.43-173.84) (1:0.90)
Aug. 25 68.61 23/28
(57.19—80.39) (1:1.22)
Sep. 5 87.25 77/42
(74.12—100.71) (1:0.55) ]
 Total .82 250/238
(29.86—100.71) (1:0.95)

% The correlation between body length (BL;
mm) and body weight (BW;g) was shown
by an equation: BW=0.00076BL2#3! (r—
0.99, N=331, p<0.01l).
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