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Abstract:The early embryonic development of Feirana taihangnicus was studied. The whole process from
fertilization to spiracle formation took 470. 18 hours under water temperature of 11 — 18°C and the process was
divided into 25 stages according to the embryonic morphological physiological and behavioral characteristics.
Cleavage began from the top of animal hemisphere and the cleavege furrows of vegetal pole were observed at
early stage of blastula. The hatching occurred mainly at the stage of opercular fold closure on the right side. The
time of hatching was late. The newly hatched tadpoles can selffeeding. Hidden spawning environment special
attachment of egg masses big egg diameter and large amount of yolk in the eggs indicated the ecological
adaptations to long course of early development under the low water temperature in F. taihangnicus.
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Table 1 The early embryonic developmental schedule of Feirana taihangnicus
(mm) Q%
(h) (h) .
. . Embryo length Water . .
Development stage Time of every stage Start time Observation times
’ i (Mean = SD) temperature
Fertilized egg stage 5.13 0 4.227 £0.207 17
2—cell stage 1.37 5.13 4.265 £0.062 17
4—cell stage 1. 80 6.50 4.267 £0.033 17
8 8—cell stage 0.70 8.30 4.296 £0. 069 17
16 16—cell stage 1.33 9.00 4.300 £0.016 17
32 32—cell stage 2.80 10. 33 4.305 £0.030 16 ~17
Early blastula stage 13.87 13.13 4.340 £0. 024 16 5
Mid-blastula stage 8.03 27. 00 4.400 +0.014 16 ~17 11
Late blastula stage 9. 80 35.03 4.408 £0.030 15 ~17 8
Early gastrula stage 12.52 44.83 4.423 £0. 040 15 ~17 8
Mid-gastrula stage 6. 00 57.35 4.427 £0.041 17 ~18 5
Late gastrula stage 10. 32 63. 35 4.443 £0. 021 17 4
Neural plate stage 11.42 73.67 4.473 £0.025 16 ~17 5
Neural folds stage 14.77 85.09 4.513 £0.025 14 ~17 8
Rotation stage 17.52 99. 86 4.516 £0.116 12 ~ 14 9
Neural tube stage 13.58 117.38 4.616 £0. 153 12 ~13 5
Tail bud stage 63.92 130. 96 4.940 £0. 167 11 ~14 21
Muscular response stage 24.83 194. 88 5.440 +0. 360 14 5
Heart beat stage 17. 65 219.71 7.126 £0.527 14 ~15 8
Gill circulation stage 41. 87 237.36 9.394 +0. 387 15 ~18 21
Mouth open stage 17.78 279.23 10. 484 £0.203 17 ~ 18 8
Tail fin circulation stage 7.33 297.01 11.260 +0. 322 16 2
Operculum fold stage 31.67 304. 34 12.309 +£0. 353 15 ~16 8
. 54. 67 336. 01 14.250 +0. 525 15 ~16 8
Right operculum close stage
79.50 390. 68 17.166 +0. 600 16 ~18 6

Operculum completion stage
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1. ;2.2 ;3.4 ;4.8 ;5. 16 ;6. 32 ;7. ;8. ;9. ; 10.
;11 ;12 ; 13, ; 14, ; 15, ; 16. s 17. ;18 a.

Explanation of Plate [
1. Fertilized egg stage; 2. 2-—cell stage; 3. 4—cell stage; 4. 8—cell stage; 5. 16—cell stage; 6. 32—cell stage; 7. Early-blastula stage; 8.
Mid-blastula stage; 9. Late-blastula stage; 10. Early-gastrula stage; 11. Mid-gastrula stage; 12. Late-gastrula stage; 13. Neural plate

stage; 14. Neural folds stage; 15. Rotation stage; 16. Neural tube stage; 17. Tail bud stage; 18 a. Muscular response stage dorsal view.

I
18 b. ; 19. ; 20. ; 21. ; 22, ;23 a. ;23 b.
;24 a. ;24 b. ;25 a. ;25 b.

;25 ¢
Explanation of Plate I
18 b. Muscular response stage lateral view; 19. Heart beat stage; 20. Gill circulation stage; 21. Mouth open stage; 22. Tail fin
circulation stage; 23 a. Operculum fold stage ventral view; 23 b. Operculum fold stage dorsal view; 24 a. Right operculum close stage
ventral view; 24 b. Right operculum close stage dorsal view; 25 a. Operculum completion stage ventral view; 25 b. Operculum

completion stage lateral view; 25 ¢. Operculum completion stage dorsal view.



45

TAO Juan et al. :The Early Embryonic Development and Ecological Adaptation of

Feirana taihangnicus Plate [

I mm

| mm 5§ | mm | mm

1 mm I mm : I mm

1 mm 2 1 mm

I mm | mm 1 mm




* 46 Chinese Journal of Zoology

45

TAO Juan et al. zThe Early Embryonic Development and Ecological Adaptation of

Feirana taihangnicus

1 mm | mm

Il mm

I mm . 1 mm

1 mm

Plate 1I



