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Morphological development and growth of American shad (Alosa
sapidissima) at larvae, fry and juvenile stages

ZHANG Chengxiang' *, XU Gangchun®?, XU Pao”™?, ZHENG Jinliang’, GU Ruobo*?

(1. Jiangyin Fishery Technical Extension Station, Jiangyin 214431, China; 2. Freshwater Fisheries Research Center, Chinese
Academy of Fishery Sciences, Wuxi 214081, China; 3. Yangtze River Rare Fish Conservation Research Center, Jiangyin
214431, China)

Abstract: The morphological development of American shad (4losa sapidissima) in their early life cycle was
observed and classified into larvae, fry and juvenile stages. The size of young fish during developmental
stages was recorded. The larvae were (6.7520.60) mm in total length at hatching. The feeding activities began
at 2 days of age when water temperature was maintained at (20+1)°C, and they exhibited multiple feeding
behaviors. Larval American shad finished yolk-sac absorption 4 days after hatching. At this stage, swim
bladder, vertebrae and fins presented, and larvae required exogenous food. After 36 days, a few scales
occurred at the back of the operculum and on the lateral lines of fish, which indicated that larvae had
metamorphosed into fry. Thereafter, fry developed into juveniles after 65 days, and their bodies were mostly
covered with scales and their peritoneum completely developed. Understanding the morphological
development of these early life stages could contribute greatly to the subsequent successful culture of
American shad. Research results indicate that temperature, water quality, and initial feeding strategy are most
critical to fish farming of this species. Therefore, the following criteria are recommended: water temperature
should be controlled at (20+1)°C during the early culture of this species; larval fish should be fed with

rotifers at a density of 5—-10 ind/m.L on the second day after hatching; cladocerans and copepods are the most
suitable foods for fry of American shad. In addition, we developed a semi-buoyant diet as an additional food
supply for the fry. We succeeded in training 4. sapidissima fry to feed this artificial food for 21 d until they
fed commercial products (floating pellets). Weaning of fry from the artificial food assures the success of
pond culture of this species. [Journal of Fishery Sciences of China, 2010,17(6): 1227-1235]
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Plate I Post-embryonic development of Alosa sapidissima
1. Newly hatched larvae; 2. larva of 1d post hatching(dph); 3. larva of 2 dph; 4. larva of 3 dph; 5. larva of 4 dph; 6. larva of 6 dph; 7. larva of 10 dph;
8. larva of 12 dph; 9. larva of 30 dph; 10. larva of 36 dph; 11. fry of 42 dph; 12.fry stage; 13.fry of 50 dph; 14. juvenile stage; 15. juvenile of 65 dph.
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Plate II Local character of Alosa sapidissima
1. Intestines of 6 d larvae after hatching, arrow showing chyme; 2. Head of 12 d larva after hatching, arrow showing gill; 3. Abdomen of 12 d
larva after hatching, arrow showing swin bladder; 4. Abdominal scale of 50 d fry, arrow showing abdominal scale; 5. Intestines of 50 d fry,
arrow showing cilia; 6. Lateral line of 65 d juvenile, arrow showing lateral line.




