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The Embryonic and Larval Development in Salvelinus leucomaenis
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Abstract:The embryonic and larval development in Salvelinus leucomaenis was studied for the first time by 4
different methods of fixation by Bouins by 5% formalin by transparent agent and vivisectional observation.
The zygote of S. leucomaenis was demersal telolecithal orange and spherical. At 3.40 —8.89°C the larvae
with a yolk sac hatched after 6 stages of embryonic development which lasted for 1 944 h. The body of the newly
hatched larvae measured 17. 89 +0. 32 mm in length. Pterygiophore developed completely and the “parr*mark”
appeared on the 73rd day post-hatch. On the 350th day the larvae were almost the same as adult fish in their
appearance. The characteristics of the embryonic development in Saleucomaenis were discussed by comparison
with other species. The ideal method for researching the eggs with thick membrane was to strip the membrane
after eggs were fixed by Bouin’s fluid.
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Table 1 Duration of embryogenesis of Salvelinus leucomaenis

) (C-d)
o Q%) . .
Time after Thermal constant of Order in
No Development stage Water temperature
fertilization embryonic development the plate
1 Fertilized egg 8.17 I:1
2 Blastodisc 4 8. 89 1.47 1:2
3 2 ) 2—cell stage 21 7.76 7.31 1:3
4 4 ) 4—cell stage 30 8.27 10. 31 1:4
5 (8 ) 8-—cell stage 36 7.68 12.29 I:5
6 (16 ) 16—cell stage 40 7.38 13.45 I:6
7 Morula stage 44 7.30 14. 67 1:7
8 Early-blastula stage 74 8.07 21.07 I:8
9 Mid-blastula stage 152 7.56 47. 86 1:9
10 Later-blastula stage 178 8.07 55.87 1:10
11 Early—gastrula stage 264 7.31 81.14 I:11
12 Mid-gastrula stage 312 8.00 97.34 1:12
13 Late-gastrula stage 336 7.35 114. 63 [:13
14 Neural plate stage 370 6.90 121.53 [:14
15 Eye anlage stage 394 6.20 120. 17 1:15
16 Blastopore closing stage 418 6.25 133.97 I:16
17 Eye vesicle stage 442 6.10 140. 01 [:17
18 Tail bud formed 586 4.54 162.13 [:18
19 Pectoral fin anlage stage 682 5.05 181. 34 1:20
20 Stage of eye lens forme 730 4.75 190. 97 1:21
21 Eyeball pigment stage 826 4.65 209. 65 -2
22 Gill circulation stage 1542 4.27 367.13 Im:3
23 Hatching 1944 4.84 423.87 I:45
( m:7)-
42 d 86 d
(  1:3) “y NN
53 d ( T:8)
10 o
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60 d
3
3.1
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Table 2 Comparison of embryonic development between Salvelinus leucomaenis and some other kinds of fish

) (h) (C+h)
Name Mean temperature Development time Cumulative temperature of hatching
Salvelinus leucomaenis 5.16 1 944.00 10 172. 88
Oncorhyncus mykiss " 6.30 1 248. 00 7 874. 88
Escox lucius '® 11. 60 248. 00 2 880. 00
Spinibarbus denticulatus 25.00 44.00 1.093.75
Tor brevifilis brevifilis ' 18. 30 71.12 1 301.94
3.2 3.3
) -
19
2d 5x107"
. () 74 h
4 :
. (3) 264 h
- (4)
418 h
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Explanation of Plate I

Development stage of Salvelinus leucomaenis embryo

1. Fertilized egg; 2. Blastodisc stage; 3. Two-cell stage; 4. Four—cell stage; 5. Eight—cell stage; 6. Sixteen—cell stage; 7. Morula stage;
8. Early blastula; 9. Medium-term blastula; 10. Terminal blastula; 11. Early gastrula; 12. Medium-term gastrula; 13. Terminal gastrula;
14. Neurula stage; 15. Eye anlage; 16. Closure of blastopore; 17. Eye vesicle stage; 18. Tail bud formed; 19. Caudal fin fold appeared;

20. Pectoral fin anlage; 21. Stage of eye lens formed.
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Explanation of Plate 1I

Development stage of Salvelinus leucomaenis embryo
1. Eye lens; 2. Eyeball pigment formed; 3. Gill circulation formed; 4. Membrane ruptured in head; 5. Membrane ruptured in tail; 6.

Newly hatching fry; 7 8. Deformed fish.

1. 3d ;2. 25d ;3. 42 d ;4. 53d ;5. 60 d ; 6.
73 d ;7. 73d ; 8. 86 d ;9. 350 d

Explanation of Plate IIl

Development of Salvelinus leucomaenis larva
1. Larvae of 3 days post-hatch; 2. Digestive tube of 25 days post-hatch; 3. Digestive tube in larvae of 42 days post-hatch; 4. Caecum
pyloricum anlage in larvae of 53 days post-hatch; 5. Larvae of 60 days post-hatch; 6. Larvae of 73 days post-hatch; 7. Cavum

oropharyngeum in larvae of 73 days post-hatch; 8. Cavum oropharyngeum in larvae of 86 days post-hatch; 9. Larvae of 350 days post-hatch.

V. ; C. ; Bf. ; Hf. ; Ht 3 S, 5 Pe. ; Al ; Re. ;L. 3 H. o Lpt o
V. Ventral; C. Constriction; Bf. Back fins; Hf. Hip fins; Ht. Hyoid teeth; S. stomach; Pc. Caecum pyloricum; Ai. Anterial intestine; Re.

Rectum; L. Liver; H. Heart; Lpt. Lower pharyngeal teeth.
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Plate III




