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The digestive tract microorganisms play a very important role in the host’s nutrient

intake, environmental suitability, and affect the host’s physiological mechanism.

Previous studies showed that in different seasons, mammalian gut microbes would

be different. However, most of them are concentrated in wild animals. It remains

unclear how seasonal change affects the gut microbes of Chinese merino fine-wool

Sheep. Therefore, in this experiment, we continuously collected blood and feces

samples of 50 Chinese merino fine-wool sheep in different seasons, measured

the physiological indicators of blood, and passed 16S rRNA amplicon sequencing,

determined the microbial community structure of fecal microorganisms and predicted

flora function by PICRUSt. The results of blood physiological indicators showed

that WBC, Neu and Bas in spring were significantly higher than those of other

seasons. Fecal microbial sequencing revealed seasonal changes in gut microbial

diversity and richness. Among them, Chinese merino fine-wool sheep had the highest

gut microbes in summer. Firmicutes and Bacteroidetes were the dominant phyla,

and they were unaffected by seasonal fluctuations. LEfSE analysis was used to

analyze representative microorganisms in different seasons. The Lachnospiraceae

and its genera (Lachnospiraceae_NK4A136_group, Lachnospiraceae_AC2044_group,

g_unclassified_f_ Lachnospiraceae) were representative microorganisms in the three

seasons of spring, summer and winter with harsh environmental conditions; while

in autumn with better environmental conditions, the Ruminococcaceae and its

genus (Ruminococcaceae_UCG-009 and Ruminococcaceae_UCG-005) were the

representative microorganism. In autumn, the ABC transporter and the pyruvate

metabolic pathway were significantly higher than other seasons. Correlation analysis

results showed that Lachnospiraceae participated in the ABC transporters metabolic

pathway, which caused changes in the blood physiological indicators. Overall, our results

showed that, in response to seasonal changes, Chinese merino fine-wool sheep under

house-feeding have adjusted their own gut microbial community structure, causing

https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://doi.org/10.3389/fvets.2022.875729
http://crossmark.crossref.org/dialog/?doi=10.3389/fvets.2022.875729&domain=pdf&date_stamp=2022-03-23
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles
https://creativecommons.org/licenses/by/4.0/
mailto:mzwang@yzu.edu.cn
mailto:zhpxqf@163.com
mailto:zfg125@sohu.com
https://doi.org/10.3389/fvets.2022.875729
https://www.frontiersin.org/articles/10.3389/fvets.2022.875729/full
杨洋
Highlight

杨洋
Highlight

杨洋
Highlight

杨洋
Highlight

杨洋
Highlight

杨洋
Highlight


	Seasonal Differences in Fecal Microbial Community Structure and Metabolism of House-Feeding Chinese Merino Fine-Wool Sheep
	Introduction
	Materials and Methods
	Location and Experimental Animals
	Sample Collection
	Blood Routine Index Determination
	DNA Extraction and 16S rRNA Amplicon Pyrosequencing
	Sequence Data Processing
	Statistical Analysis

	Results
	Microbial Diversity
	Cluster Analysis of Microbiota
	Composition of Microbial Community Structure
	Comparison of Bacterial Flora
	Prediction of Intestinal Microbial Function by PICRUSt
	Correlation Analysis of Differential Microorganisms and Differential Metabolic Pathways
	Blood Physiological Parameters

	Discussion
	Seasonal Effects on Intestinal Microbial Community Diversity and Structure
	Seasonal Effects on Intestinal Microbial Metabolic Pathways
	Mechanism of Digestive Tract Microorganisms Affecting Blood Physiology in Seasons

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


