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Tab. 1 Effects of temperature on gonadal differentiation and sex ratios of Amur sturgeon
n=30
/C
temperature numbers of male numbers of female individual numbers of gonad undifferentiation  sex ratio (female: male)
15 13 13 4 11
18 14 13 3 1 1.07
21 14 15 1 1 093
24 14 15 1 1 093
27 15 14 1 093 1
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Histological observation of gonadal differentiation and effect of
rearing temperature on sex differentiation in Amur sturgeon Acipenser
schrenckii

ZHANG Ying', SUN Huiwu®, LIU Xiaoyong®, QU Qiuzhi', SUN Dajiang'

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Chinese Academy of Fishery Sciences, Beijing 100141, China

Abstract: Temperature-dependent sex determination has been demonstrated in some species of fish and tempera-
ture during the period of sex differentiation typically produces male or female-dominant population. This research
investigated the gonadal sex differentiation and effect of rearing temperature on the sex ratio in larval Amur stur-
geon Acipenser schrenckii. In 1.5 days post-hatch, a PGC is visible along the dorsal epithelium of the body cavity,
between the mesentery and the kidney. Later, in 3-7 days post-hatch, the numbers of the primordial germ cells
(PGC) increased, and gathered into cell cable. At 17-31 dph, PGCs along the mesenteric migrate to below the
kidney area and cells together to form the gonadal ridges. When 40-60 dph, the original gonadal development,
groups of small cells from kidney area migrate to original gonad, original gonadal columnar epithelial cells. At
90-120 dph, germinal epithelium and cells appears in the original gonad, fat cells and blood vessels increase. Pu-
tative ovaries with notches in the germinal epithelium and presumed testes with smooth germinal epithelium ap-
peared in 180 days post-hatch, signs of juvenile Acipenser schrenckii already on the level of differentiation of go-
nads in anatomy. Ovaries with proliferating oogonia and early meiotic oocytes clusters were observed in
210-day-old juveniles. In a temperature controlled experiment, the proportions of females were 50% at 21°C,
43.3% at 15°C, 43.3% at 18°C, 50% at 24°C, and 46.7% (the same as 1:1 sex ratio) at 27°C. These results suggest
that morphological sex differentiation in Amur sturgeon occurs at approximately 180 days after hatch, and though
the high temperatures can not change the 1:1 sex ratio in this species, but it can help to promote gonadal devel-
opment of juvenile Amur sturgeon.

Key words: Acipenser schrenckii; PGCs; gonadal differentiation; temperature; sex ratio
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Plate I PGCs arise, migration and gonad primordia formation of Amur sturgeon
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Explanation of Plate |

1. 1.5 d after hating, a PGC appeared in mesoderm, the arrow indicated PGC; 2. 3 d after hating, three PGCs appeared in Virginia
Woolf's tube, the arrow indicated PGCs; 3. 5 d after hating, multiple PGCs appeared between the renal tube and bowel; 4. 7d after
hating, PGCs alignment in dorsal side; 5. 10 d after hating, PGCs migrated from lateral plate mesoderm along the mesenteric and
renal districts; 6. 17 d after hating, PGCs along the peritoneum epithelial migration and the renal tube in the intestinal wall; 7. 24 d
after hating, form a pair of genital Ridge, the arrow indicated the genital Ridge and kindey; 8. 31 d after hating, PGCs has moved into
genital ridge, constitute the original gonad, the arrow indicated PGCs and genital ridge; 9. 40—-60 d after hating, flocks of small cells
from kidney area migrated to the original gonad, the original sexual gland epithelial cells cylindrical; 10. 90 d after hating, epithelial
cells of original gonadal occurs on the back, abdominal fat cells appear, blood vessel appears near the shank vascular; 11. 120 d after
hating, PGCs proliferation and nucleolus stain clear; 12. 150 d after hating, original gonads grow, slices are leaf-shaped; 13. 150 d
after hating, adipose tissue and blood vessel-rich; 14. 180 d after hating, ovary has differentiated; 15. 180 d after hating, testis has
differentiated; 16. 180 d after hating, differentiated ovary; 17. 180 d after hating, germinal epithelium formed folds or groove of the
ovary; 18. 180 d after hating, germinal epithelium of differentiated testis. B: Vascular, ET: Germinal epithelium, F: fat, GO: gonad,
GR: gonadal ridge, GV: genital groove, IN: intestinal, K: kidney, OV: ovarian, PGC: primordial germ cells, TE: testes.
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Plate 11 Ovarian and testicular differentiation of Amur sturgeon
1. 210 d after hatching, showing differentiated ovary, and ovarian board appeared in ovarian, arrow indicating blood vessels; 2. 210 d
after hatching, showing the differentiated ovary, and the primary oocyte surrounded by follicular cells and granule cells; 3. primary
oocyte, arrow indicating oocyte; 4. 210 d after hatching, showing the differentiated testis, arrow indicating fat; 5. 210 d after hatching,
showing germinal epithelium of primary spermatocytes; 6. 210 d after hatching, showing primary spermatocytes. AC: Adipose Cell,
BV: Vascular, ET: Germinal epithelium, F: Fat, FC: Follicular cells, GC: Granulosa cells, O0:Oocyte, OV: ovarian, SC: primary
spermatocytes, TE: testes, C——> eggs plates.
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1. 15C ;2. 15C ;3.27C ; 4.27C ;5.247C ; 6.247C ;7. 18C ; 8. 18C ;
9.15C ;10.15C LAC: , BV: ,ET: , 00: ,OV: , TE:
Plate 111 Effect of temperature on sex ratio of Amur sturgeon
1.Testis of 15°C group; 2. Ovary of 15°C group; 3. Ovary of 27°C group; 4. estis of 27°C group; 5. Ovary of 24°C group; 6. Testis of
24°C group; 7. Ovary of 18°C group; 8. Testis of 18°C group; 9. Ovary of 15°C group; 10. Testis of 15°C group. AC: adipose cell,
BV: vascular, ET: germinal epithelium, OO:oocyte, OV: ovarian, TE: Testes.



