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3. 8 Supplementation with Zn and Mn through Artemia enhanced growth and
reduced skeletal deformity of red sea bream larvae

Tien Nguyen Van,' S. Satoh,' Y. Haga,' H. Fushimi, > T. Kotani*
! Laboratory of Fish Nutrition, Tokyo University of Marine Science and Technology
? Laboratory of Aquaculture and Stock Enhancement, Fukuyama University

Objective: This study aimed to investigate the effects of zinc (Zn) and manganese (Mn) on growth
and skeletal deformity of red sea bream larvae using Zn and Mn enriched Artemia.

Methods: Four enrichment treatments of Zn and Mn for Artemia were designated and used for a
feeding trial of red sea bream larvae. In treatment ZM Artemia nauplii were enriched with both Zn
and Mn, treatment Z with Zn only, treatment M with Mn only and control treatment without Zn nor
Mn. Fish were fed on enriched Artemia thrice a day from 15 to 30 day post-hatching (dph). At 30
dph, fish were subjected for growth, mineral contents, survival, skeletal deformity analysis and
air-dive challenge test. Six hundred juveniles were cleared and double stained for skeletal analysis
using light microscope.

Results: There was no significant difference in survival rate among all groups. A significant higher
growth performance of larvae were recorded in M treatment (P<0.05). In air-dive challenge test,
survival rate of ZM group was significantly higher than Z, M and control groups. Significantly higher
skeletal deformity was observed in the control group compared to the others (P<0.05). The major
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skeletal deformities were observed in vertebral column, neural and hemal spines. The results of
present study demonstrated that the supplementation with Zn and Mn through Arfemia enhanced
growth performance and benefit for normal skeletal development of red sea bream larvae.
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