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Effect of salinity on intestinal flora of channel catfish (Ictalurus punctatus)

CAI Xiaoyu]’z, XU ]ingwenl’ 2 ZHANG Shiyongz, LIU Hongyanz, CHEN Xiaohui?, ZHONG Liqiang2

1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China
2. Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China

Abstract: Channel catfish (Ictalurus punctatus) is an important species cultured in saline-alkali water in China. Salinity is a key
environmental factor, but the mechanism of its influence on the intestinal flora of I punctatus is not clear. To investigate the
effect of salinity on the intestinal flora of I. punctatus, we designed an eight-week experiment and divided the fish into four
groups: control group (SO, salinity 0), low-salt group (S3, salinity 3%o), medium-salt group (S6, salinity 6%o), and high-salt
group (89, salinity 9%o). The intestinal contents of fish were collected every two weeks, and the composition and function of the
intestinal flora were analyzed by 16S rRNA sequencing. The results show that with the increase of salinity, the richness of the
intestinal flora increased, but the diversity decreased significantly. On phylum level, Proteobacteria, Firmicutes, Fusobacteriota,
Bacteroidetes, Cyanobacteria and Actinobacteria were the dominant bacterial phyla. In the control, low-salt and medium-salt
groups, the intestinal flora showed rhythmic changes in the 2-week cycle, regularly repeating between Proteobacteria and Firmi-

cutes, Fusobacteriota, Bacteroidetes. In contrast, the high salinity group disrupted the rhythm of changes, showing a main-
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tenance of the predominance of Proteobacteria. Meanwhile, the functions of the intestinal flora also changed significantly in

high-salinity condition, with significantly higher functional abundance in fatty acid metabolism and degradation, vitamin and

amino acids degradation, and energy metabolism, and a significant decrease in the genetic repair functions such as mismatch

repair, nucleotide excision repair. High salinity caused strong stress in I. punctatus, increased energy expenditure, and ultimately

altered the composition and function of the intestinal flora. Therefore, it is recommended to culture I. punctatus in saline ponds,

which requires higher energy and probiotic supplementation in feed.

Keywords: Ictalurus punctatus; Intestinal flora; Salinity; Rhythm; 16S rRNA sequencing technology
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Fig. 1 Species saturation rarefaction curves

Note: The samples are represented by salinity+sampling times.
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Fig. 2 Intestinal microorganisms OTUs of channel catfish at
different salinity
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Table 1 Diversity index and two-way ANOVA of intestinal flora of L. punctatus
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EZ e Salinity Salinity Sampling time
Diversity index
S0 (0%o) S3 (3%o) S6 (6%o) S9 (9%o) F P F P
Ace 174.922+43.497  188.927+76.149  194.244+190.195  203.559+300.436  0.0578  0.9815  2.8733  0.0478
Chao 171.524+41.909  184.472+73.977  186.829+178.379  203.047£299.770  0.0707  0.9753 29607  0.0433
Shannon 2.129+0.524" 1.922+0.712"% 1.718+0.873"% 1.486+1.345" 13012 0.2870  3.8631  0.0160
Simpson 0.251+0.167" 0.338+0.241%° 0.389+0.282%° 0.530£0.293* 29162  0.0455  2.6895  0.0588

T FTEHRA R AR5 E2om 2250 3 (p<0.05).

Note: Values with different letters within the same line are significantly different (p<0.05).
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Fig. 3 NMDS analysis of intestinal bacterial communities of I. punctatus at different salinity

Note: The samples are represented by salinity+3 parallel samples+sampling times.
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Fig. 4 Intestinal bacterial communities of I punctatus at different salinity on phylum level

Note: The samples are the average values of the data collected each time at the same salinity, which are
represented by salinity + sampling times (S01-594).
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Fig. 5 Intestinal bacterial communities of I. punctatus at different salinity on genus level

Note: The samples are the average values of the data collected each time at the same salinity, which are
represented by salinity+sampling times (S01-594).
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Fig. 6 Significance of intestinal bacterial communities on phylum and genus levels
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Fig. 7 KEGG functions in intestinal bacterial communities of I. punctatus after 8-week culture at different salinity

Note: *. p<0.05; **. p<0.01. The samples are represented by salinity+sampling times.
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