
 

 
 
 

Introduction 
Global meat production is expected to rise by 12% from 2023 to 2032, with pork production growing 
from 117 to 129 million metric tons per year (OECD and FAO). Most of the environmental impact in 
pig farming comes from the feed system, which includes crop cultivation, feed manufacturing, and 
transportation. Improving pig health, management, and feed efficiency, as well as better handling of 
swine waste, can help meet the growing demand for pork while reducing its environmental impact 
(Andretta et al., 2021). Fiber is an important dietary component that influences nutrient digestibility 
and the form of nitrogen (N) excretion in pigs. While high fiber diets often reduce energy density and 
digestibility, they can also provide environmental benefits by shifting N excretion from urine (as 
urea) to feces (as bacterial protein). This shift slows the release of N into the environment, reducing 
emissions from manure and improving the sustainability of swine production (Nahm, 2003; Zervas 
and Zijlstra, 2002).  
 

Fiber 
Fiber characteristics such as viscosity and fermentability play a key role in nutrient utilization. High-
viscous, low-fermentable fibers can increase small intestinal digestibility by slowing digesta passage 
(Dikeman and Fahey, 2006; Hooda et al., 2011). Adding fermentable fiber sources like sugar beet 
pulp or soybean hulls has been shown to reduce urinary N and increase fecal N without altering total 
N excretion, thereby improving N retention (Zervas and Zijlstra, 2002; Patrás et al., 2012).  
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Urinary N 
excretion, % of 
intake 

25.7 22.9 36.3 28.9 

Fecal N 
excretion, % of 
intake 

15.3 18.3 12.7 14.6 

N retention, % 
absorbed 

69.4 71.9 60.6 66.1 

Adapted from Patras et al., 2012. 
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In gestating sows, feeding higher-fiber diets (e.g., with inulin and cellulose) increased fecal N, 
lowered urinary N, and improved overall N retention (Yang et al., 2022). 
 
 Low Dietary Fiber High Dietary Fiber 
Urinary N excretion, 
% of intake 

71 65 

Fecal N excretion, % 
of intake 

29 35 

N retention, % 
absorbed 

56.2 63.1 

Adapted from Yang et al., 2022. 
 
 
From an environmental perspective, shifting N from urine to feces is beneficial because fecal N 
decomposes more slowly, reducing the risk of ammonia volatilization and nitrate leaching (Nahm, 
2003). A review by Jha and Berrocoso (2016) quantified this effect, showing that the urinary-to-fecal 
N ratio can be predicted from dietary non-starch polysaccharide (NSP) content: urine N/fecal N = 
178.1 × NSP^–0.83 (R² = 0.79). 
 
Overall, strategic use of dietary fiber can alter N partitioning, enhance retention, and reduce the 
environmental footprint of pork production, though it must be balanced with its tendency to lower 
energy density and performance if not carefully formulated. 
 

Summary 
 Fiber affects nutrient digestibility and N excretion depending on its viscosity and fermentability 
 Fermentable fiber sources shift N excretion from urine to feces without changing overall N 

output 
 Shifting N from urine (urea) to feces (bacterial protein) is environmentally beneficial because 

fecal N decomposes more slowly, reducing NH3 volatilization and nitrate leaching  
 

Literature Cited 
Andretta, I., F. M. W. Hickmann, A. Remus, C. H. Franceschi, A. B. Mariani, C. Orso, M. Kipper, M. P. Létourneau-

Montminy, and C. Pomar. 2021. Environmental impacts of pig and poultry production: insights from a systematic 
review. Front. Vet. Sci. 8:750733. doi:10.3389/fvets.2021.750733 

Dikeman, C. L., and G. C. Fahey. 2006. Viscosity as related to dietary fiber: a review. Crit. Rev. Food Sci. Nutr. 
46:649–663. doi:10.1080/10408390500511862 

Hooda, S., B. U. Metzler-Zebeli, T. Vasanthan, and R. T. Zijlstra. 2011. Effects of viscosity and fermentability of 
dietary fibre on nutrient digestibility and digesta characteristics in ileal-cannulated grower pigs. Br. J. Nutr. 
106:664–674. doi:10.1017/S0007114511000985 

Jha, R., and J. F. D. Berrocoso. 2016. Dietary fiber and protein fermentation in the intestine of swine and their 
interactive effects on gut health and on the environment: a review. Anim. Feed Sci. Technol. 212:18–26. 
doi:10.1016/j.anifeedsci.2015.12.002  

Nahm, K. H. 2003. Influences of fermentable carbohydrates on shifting nitrogen excretion and reducing ammonia 
emission of pigs. Crit. Rev. Environ. Sci. Technol. 33:165–186. doi:10.1080/10643380390814523 

Patráš, P., S. Nitrayová, M. Brestenský, and J. Heger. 2012. Effect of dietary fiber and crude protein content in feed 
on nitrogen retention in pigs. J. Anim. Sci. 90:158–160. doi:10.2527/jas.53837 



 

Yang, M., L. Hua, Z. Mao, Y. Lin, S. Xu, J. Li, X. Jiang, D. Wu, Y. Zhuo, and J. Huang. 2022. Effects of dietary 
fiber, crude protein level, and gestation stage on the nitrogen utilization of multiparous gestating sows. Animals 
(Basel). 12:1543. doi:10.3390/ani12121543 

Zervas, S., and R. T. Zijlstra. 2002. Effects of dietary protein and fermentable fiber on nitrogen excretion patterns 
and plasma urea in grower pigs. J. Anim. Sci. 80:3247–3256. doi:10.2527/2002.80123247x 

  

 

This work was supported by the National Pork Board grant #22-092.  


	Introduction
	Fiber
	Summary
	Literature Cited

