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Differentiation and development of the gill in Trachinotus ovatus dur-
ing larval and juvenile development

OU Youjun', HE Yongliang'?, LI Jiaer'

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China
2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China

Abstract: We documented the differentiation and development of the gill and the relationship between gill struc-
ture and function in Trachinotus ovatus using histology and scanning electron microscopy. Development of the gill
was divided into three stages in the larvae and juveniles. Stage I included organ-primordium formation between
0-3 days after hatching (DAH). During this stage, gill-primordia were present but undifferentiated, there were no
gill rakers, and respiration occurred primarily via the finfold, skin, and the microvascular surface of the yolk-sac.
Stage II occurred between 4—17 DAH and was characterized by differentiation and development of gill filaments.
Gill arches, filaments, secondary gill lamella, and gill rakers developed gradually and the basic structure and
morphology of the gill were established. Stage III was initiated at 18 DAH, at which time the gill organs (e.g.,
arches, filaments, secondary gill lamella, and rakers) resembled the adult in terms of morphology and function.
The total number of gill filaments increased with the increasing body weight and body length in larvae and juve-
niles. Thus, the single secondary gill lamella area and total respiratory area also increased with an increase of body
weight. The differentiation and development of the gill was in accordance with growth, development, and function
in larval and juvenile T. ovatus.
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Plate I Light microscopical observation of gill in Trachinotus ovatus larvae and juveniles
1: 3™ day after hatching; 2-3: 6™ day after hatching; 4: 10" day after hatching; 5: 15" day after hatching; 6: 17" day after hatching;
7-8: 30" day after hatching.

BA: Branchial arch; BC: Blood cell; BF: Branchial filaments; CLC: Chloride cell. GAC: Gill arch cartilage; GR: Gill raker; MC: Mucous
cell; PVC: Pavement cell; SC: Supporting cell; SG: Secretory granule; SF: Secondary filament; TC: Tiny crest; TB: Taste bud.
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Plate II Scanning electron microscopical observation of gill in Trachinotus ovatus larvae and juveniles
1-2: 4™ day after hatching; 3-5: 9™ day after hatching; 6: 15" day after hatching; 7-9: 20" day after hatching; 10-11: 25™ day after hatching;
12-16: 30" day after hatching.

BA: Branchial arch; BC: Blood cell; BF: Branchial filaments; CLC: Chloride cell. GAC: Gill arch cartilage; GR: Gill raker; MC: Mucous
cell; PVC: Pavement cell; SC: Supporting cell; SG: Secretory granule; SF: Secondary filament; TC: Tiny crest; TB: Taste bud.



