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The primary energy sources in swine diets are cereal grains.  Feed accounts for 70% of the cost of produc-
tion in a swine operation; thus any improvement in feed efficiency will have a huge impact on cost of production.  

Introduction

Research has shown that reducing particle size from 900 microns or greater to 500 microns improves feed efficiency 
by approximately 1 to 1.2% for every 100 micron reduction in particle size.  The reduction in particle size does not ap-
pear to influence daily gain.  As an example, Healy et al. (1994) fed starter diets to 21 day old weaned pigs with grain 
ground to 900, 700, 500, or 300 microns.  The grain was corn and hard or soft endosperm milo.  Reducing grain parti-
cle size to 500 microns had little effect on daily gain, but reduced average daily feed intake resulting in improved feed 
efficiency.  Grinding finer than 500 microns did not further improve performance.  The production rate (tons of grain 
manufactured per hour) also was reduced as particle size decreased.  The energy cost for the particle size reduction can 
be offset by the improvement in feed efficiency as long as the available equipment can meet the grain processing needs.  

In the past, dietary particle size was often classified as fine, medium and coarse.  These terms were not very precise.  A 
better classification is now based on the average geometric diameter of particles measured in microns and the geomet-
ric standard deviation of the particle distribution.  This definition of particle size now allows specific recommendations 
to optimize swine performance.

Growing Pigs

When you reduce the particle size of feed ingredients, the surface area of the grain is increased.  This will al-
low greater interaction with digestive enzymes.  Handling and mixing of ingredients will improve as particle 
size is reduced up to the point where continued reduction in particle size may cause bridging of the feed in feed-
ing systems.  Too fine of a grind may increase dust problems, feed processing cost, and incidence of gastric ul-
cers in swine.  Thus, improved feed conversion from reduced particle size must be offset by these disadvantages.

The optimal particle size is influenced by the age of pig and diet form (pellet or meal).  Pigs of all ages benefit from 
smaller micron feed.  However, studies have shown that young pigs have less benefit to the smallest particle sizes 
than finishing pigs. Smaller particle sizes can be used with pellets because the dustiness and flow problems associ-
ated with small particle size in meal diets are not an issue and smaller particle sizes help to improve pellet quality. 

Table 1: Effect of Diet Particle Size on Growth Performance of Nursery Pigs.

Item
Particle size, microns

900 700
Average daily gain, lb

Average daily feed intake, lba

Feed efficiencyb

Production rate, tons/hour

aLinear effect (P < 0.08); bQuadratic (P < 0.01).

0.84

        1.29

1.55

4.06

0.80

       1.21

1.52

2.84

0.85

        1.23

1.46

1.63

0.78

       1.19

1.53

0.85

500 300

Adapted from Healy et al., 1994. 
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For finishing pigs, several studies have demonstrated that grinding to less than 500 microns continues to im-
prove feed efficiency to the lowest particle size tested. The advantage in F/G from research with less effi-
cient genetics in the 1990’s demonstrated a 1.2% improvement in F/G for each 100 micron reduction in par-
ticle size (Figure 1). More recent research (Figure 2) found a 1% improvement in F/G for each 100 micron 
reduction in particle size. Health challenges can make some genetics more susceptible to gastric ulcers than 
others. These factors must be considered in determining the optimal particle size to be used on a given farm.

Wondra et al. (1995) fed lactating sows diets with 1,200, 900, 600, or 400 microns.  Reducing particle size from 1200 to 
400 microns improved litter weight gain by 1.3% for every 100 micron reduction in particle size.  Most producers worry 
that feed intake will be decreased for lactating sows when particle size is reduced in meal diets.  Their research found 
that intake was actually increased by decreasing the particle size.  Subsequent research has confirmed this response.  Re-
duction in particle size does not come without a cost.  Stomach ulcerations increase as particle size is reduced.  Although 
no research is available with gestating sows, the benefit to particle size reduction would be expected to be less than 
with lactating sows because of the differences in feed intake.  Thus, grain for lactating sow diets should have a similar 
particle size as that for nursery or finishing pigs, but producers may want particle size to be larger for gestating sows.

References
De Jong, J.A., J.M. DeRouchey, M.D. Tokach, R.D. Goodband, S.S. Dritz, J.L. Nelssen, and L. McKinney. 2012. Effects of corn particle size, 	
	 complete diet grinding, and diet form on finishing pig growth performance, caloric efficiency, carcass characteristics and economics. 	
	 Kansas Swine Industry Day Report of Progress. 
Goodband, R.D., M.D. Tokach, and J.L. Nelssen. 2002. The Effects of Diet Particle Size on Animal Performance. MF-2050. Kansas State Uni	
	 versity. http://www.ksre.ksu.edu/library/grsci2/mf2050.pdf 
Healy, B.J., J.D. Hancock, G.A. Kennedy, P.J. Bramel-Cox, K.C. Behnke, and R.H. Hines. 1994. Optimum particle size of corn and hard and soft 	
	 sorghum for nursery pigs. J. Anim. Sci. 72:2227.
Stark, C.R., 2012. Feed processing to maximize feed efficiency. p 131 – 151 in: Feed Efficiency in Swine, Wageningen, Netherlands.
Wondra, K.J., J.D. Hancock, G.A. Kennedy, R.H. Hines, and K.C. Behnke. 1995e. Reducing particle size of corn in lactation diets from 		
1,200 to 400 micrometers improves sow and litter performance. J. Anim. Sci. 73:421.

Sows

… and justice for all
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, 
genetic information, political beliefs, reprisal, or because all or part of an individual’s income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for commu-
nication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at 202-720-2600 (voice and TDD). To file a complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue 
SW, Washington, DC 20250-9410, or call 800-795-3272 (voice) or 202-720-6382 (TDD). USDA is an equal opportunity provider and employer. .Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. Cathann A. Kress, director, Cooperative Extension Service, Iowa State University of Science and Technology, Ames, Iowa. 

Because reducing particle size of grain improves digestibility and feed efficiency, there is a considerable economic in-
centive to feeding grain with small particle size. However, fine grinding can also increase electricity usage, decrease feed 
production rate, increase ulcers, and increase dustiness and decrease flow ability of the diet. Because the optimal particle 
size is influenced by so many factors, nutritionists, veterinarians, and feed mill managers must work together to deter-
mine the optimal particle size for a production system.

Conclusion

Figure 1: Influence of Particle Size on F/G.
Data from 1990’s.

Figure 2: Influence of Particle Size on F/G.
Data from 2011 and 2012.


