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ROLE OF GASTROINTESTINAL MICROBIOTA IN GROWTH REGULATION OF
YELLOWTAIL KINGFISH SERIOLA AUREOVITTATA UNDER INDOOR TANK
CULTURE IN DIFFERENT STOCKING DENSITIES

ZHOU He-Ting" 2, XU Yong-Jiang', JIANG Yan', CUI Ai-Jun', WANG Bin', LIU Xue-Zhou'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Joint Laboratory for Deep Blue Fishery Engineering,
Qingdao 266071, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University,
Shanghai 201306, China)

Abstract The effects of low (5 kg/m®), medium (10 kg/m®) and high (15 kg/m’) densities on the growth of yellowtail
kingfish Seriola aureovittata in industrial farming were studied, and the density adaptability of yellowtail kingfish was
analyzed from the perspective of digestive tract microbiota. Using Illumina Miseq platform, 16S rRNA high-throughput
sequencing was carried out for detecting the digestive tract (stomach, pyloric caecum, and intestine) microbiota of
yellowtail kingfish cultured in different densities, and the diversity index, structural characteristics, and gene function of
the microbiota were predicted and analyzed. Results show that compared to the medium- and low-density groups, the final
body mass and specific growth rate of fish in the high-density group was significantly (P<0.05) inhibited, and the serum
stress-related hormones were upregulated significantly. At the genus level, Lactobacillus, Sphingomonas, Bifidobacterium,
Faecalibaculum, and Ruminococcaceae_ UCG were decreased in the medium- and high-density groups, and the abundance
of Klebsiella was increased in medium- and high-density groups, which were significantly different (P<0.05) from that of
the low-density group. KEGG pathway analysis showed that the microbiota genes of each density group were involved in
three main functional pathways of metabolism, environmental information processing, and genetic information processing.
Compared with the low-density group, the composition and structure of gastrointestinal microbiota in the medium- and
high-density groups showed a significant decrease (P<0.05) in beneficial bacteria (Lactobacillus) and a significant increase
in conditional pathogenic bacteria (Klebsiella). In terms of microbiota function, the total number of genes involved in
functional pathways of digestive tract microbiota in the medium and high-density group was increased significantly
(P<0.05) from that of the low-density group. Especially, the numbers of genes involved in the three functional pathways
involved in the three main functional pathways were significantly greater (P<0.05) than that those of the low-density group.
This study provided a theoretical basis for good control on the density of factory culture of yellowtail kingfish and for the
development of healthy culture technology.

Key words Seriola aureovittata; stocking density; physiological stress; microbiota structure; micro-ecological

response



