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Introduction. In livestock production, pig breeding occupies one of the leading positions 

in many countries and globally (Petrescu-Mag et al 2017; Proorocu et al 2021). Dietary 

fiber is a crucial component of swine diets, influencing gut health, nutrient utilization, and 

overall performance. Recent research has delved into the specific effects of dietary fiber 

sources, composition, and levels on gastrointestinal physiology, microbial populations, 

and production outcomes in pigs (Yang & Zhao 2021; Li et al 2021; Luo et al 2022; Hu et 

al 2023). This essay explores the latest findings on the impact of dietary fiber on gut 

health and performance in swine production, highlighting key insights and practical 

implications for optimizing swine diets. 

 

Dietary fiber composition and sources. Dietary fiber encompasses a diverse array of 

plant-derived carbohydrates resistant to enzymatic digestion in the small intestine. 

Common sources of dietary fiber in swine diets include cereal grains, soybean hulls, beet 

pulp, and by-products such as distillers' grains and wheat bran. Each fiber source varies 

in composition, including soluble and insoluble fiber fractions, non-starch polysaccharides 

(NSPs), and fermentable substrates.  

Recent studies have emphasized the importance of fiber composition in 

modulating gut microbiota composition, fermentation patterns, and nutrient utilization in 

pigs. For instance, soluble fibers such as pectin and fructo-oligosaccharides (FOS) 

promote the growth of beneficial bacteria like Lactobacillus and Bifidobacterium, 

contributing to improved gut health and immune function (Zhang et al 2022; Williams et 

al 2019). Conversely, insoluble fibers like cellulose and lignin provide bulking effects and 

regulate transit time in the gastrointestinal tract, influencing fecal consistency and 

nutrient digestibility (Hussein et al 2021). 

 

Impact on gut health and function. Dietary fiber plays a pivotal role in maintaining 

gut health and function by stimulating microbial fermentation, promoting mucosal 

integrity, and regulating immune responses in the gut. Recent research has highlighted 

the effects of fiber-rich diets on the modulation of gut microbiota diversity and metabolic 

activity in pigs (Pu et al 2020). 

Studies have demonstrated that high-fiber diets promote the proliferation of fiber-

degrading bacteria such as Prevotella and Fibrobacter, leading to increased production of 

short-chain fatty acids (SCFAs) such as acetate, propionate, and butyrate (Gardiner et al 

2020; Cao et al 2023). SCFAs serve as energy substrates for intestinal epithelial cells, 

exert anti-inflammatory effects, and enhance nutrient absorption and immune function in 

the gut (Liu et al 2021; Yao et al 2022). 
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Furthermore, dietary fiber promotes the secretion of mucin (Luo et al 2022) and 

the development of mucosal-associated lymphoid tissue (MALT) (Geervliet 2021), 

contributing to enhanced gut barrier function and defense against pathogens. These 

mechanisms collectively support gut health and integrity, reducing the risk of digestive 

disorders and improving overall performance in swine production systems. 

 

Performance implications. The inclusion of dietary fiber in swine diets can have 

significant implications for production performance, including growth performance, feed 

efficiency, and carcass quality. Recent meta-analyses and feeding trials have investigated 

the dose-response relationships between dietary fiber levels and production outcomes in 

pigs (Rodrigues et al 2022). 

Optimal dietary fiber levels and sources vary depending on factors such as pig 

age, genetics, and environmental conditions. However, research suggests that moderate 

levels of dietary fiber (about 15% inclusion) improve growth performance and feed 

efficiency in growing-finishing pigs without compromising carcass characteristics (Do et al 

2023). 

Moreover, the strategic use of dietary fiber in gestation and lactation diets has 

been shown to enhance sow gut health, reduce constipation, and improve reproductive 

performance (Liu et al 2021; Martinez Padilla 2022). Fiber-rich diets during gestation 

may alleviate the incidence of constipation, while postpartum diets high in fermentable 

fibers can stimulate lactation feed intake and milk production (Tan et al 2018; Liu et al 

2021; Martinez Padilla 2022). 

 

Conclusions. Recent research in porcine nutrition has elucidated the intricate 

relationship between dietary fiber, gut health, and performance in swine production. 

Understanding the impact of fiber composition, sources, and levels is crucial for 

formulating diets that promote optimal gut function, microbial balance, and production 

efficiency in pigs. By integrating the latest scientific findings into dietary management 

practices, swine producers can optimize feeding strategies, improve animal welfare, and 

enhance profitability in modern pork production systems. 
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