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Industry Summary: Pelleting swine diets is a technology that is widely used in southeastern U.S. feed mills 

and gaining popularity in the Midwest. Yet, limited research has explored methods to improve pellet quality and 

subsequent pig performance. Therefore, two experiments were conducted to evaluate the effect of regrinding 

major feed ingredients on pellet quality and pig performance. For experiment 1, the objective was to determine 

if adding dried distillers grains with solubles (DDGS) to swine finishing diets or regrinding soybean meal or 

DDGS improves pellet quality. Diets consisted of two levels of DDGS (0% & 30%), two particle sizes of 

DDGS (680 & 480 microns) and two particle sizes of soybean meal (1070 & 470). A representative sample 

from each batch was reserved for determination of pellet quality, as measured by pellet durability index (PDI) 

and modified PDI. Pellet quality was assessed on the day of manufacture via a tumbling box according to 

ASAE standard S269.4 (ASAE, 1997). Modified PDI was determined by the addition of three 0.75 in. 

hexagonal nuts to each chamber of the tumbler box to simulate movement of feed from the feed mill to the barn. 

For experiment 2, the objective was to determine if regrinding DDGS or reducing pellet fines improves 

finishing pig performance. The experimental design consisted of four treatments, with two particle sizes of 

DDGS (640 vs. 450 microns) and two levels of pellet fines (0 vs. 25%). Mixed sex pigs (n = 760) were housed 

at Murphy-Brown’s research facility near Harrells, NC from July 18 to November 11, 2013. Housing consisted 

of a curtain sided barn with mechanical ventilation and totally slatted flooring. Diets were delivered and pen 

feed intake recorded using the FeedPro (Feedlogic Corp., Wilmar, MN) delivery system. In experiment 1, 

adding 30% DDGS to swine finishing diets improved modified PDI by 9.5%. Regrinding soybean meal 

improved modified PDI by 4.7% yet regrinding DDGS did not impact modified PDI. In experiment 2, neither 



2 
 

regrinding DDGS nor level of pellet fines effected average daily gain, average daily feed intake or feed 

efficiency. Results suggest adding DDGS and regrinding soybean meal improves pellet quality in swine 

finishing diets. Yet regrinding DDGS is unnecessary. 

Key findings: 

 Diets containing 30% DDGS improved pellet durability index and modified pellet durability index by 

1.6 and 9.5%, respectively in comparison to corn-soy based diets 

 Regrinding soybean meal from 1070 to 470 microns improved pellet durability index and modified 

pellet durability index by 1.5% and 4.7%, respectively 

 Regrinding DDGS from 680 to 480 microns did not impact pellet durability index and modified pellet 

durability index 

 Regrinding DDGS did not impact average daily gain, average daily feed intake or feed efficiency 

 Level of pellet fines (0 vs. 25%) did not influence average daily gain, average daily feed intake or feed 

efficiency 

Keywords: feed efficiency, finishing, growth rate, pellet quality 

 

Scientific abstract: Two experiments were conducted to evaluate the effect of regrinding major feed 

ingredients on pellet quality and pig performance. In experiment 1, six swine finishing diets were evaluated for 

pellet quality. Diets consisted of two levels of dried distillers grains with solubles (DDGS, 0% & 30%), two 

particle sizes of DDGS (680 & 480 microns) and two particle sizes of soybean meal (1070 & 470). Each 

treatment was replicated 4 times, with each batch being 2000 lb. and representing an experimental unit. In 

experiment 2, mixed sex pigs (n = 760) were housed at a producer research facility from July to November, 

2013. Housing consisted of a curtain sided barn with mechanical ventilation and totally slatted flooring. Pen 

was the experimental unit. The experimental design consisted of a 2 x 2 factorial, with two particle sizes of 

DDGS (640 vs. 450 microns) and two levels of pellet fines (0 vs. 25%). The four treatments were randomly 

assigned to pens with 10 replicates per treatment. Data were analyzed by analysis of variance using PROC 

GLM in SAS (SAS Institute, Inc, Cary, NC). In experiment 1, corn-soy diets had 1.6% lower (P<0.05) pellet 

durability index (PDI) and 9.5% lower modified PDI (P<0.01) in comparison to diets containing 30% DDGS. 

Regrinding soybean meal in corn-soy diets tended (P=0.07) to improve PDI by 2.3% and tended (P=0.06) to 

improve modified PDI by 5.8%. Within DDGS diets, regrinding soybean meal did not improve (P=0.19) PDI, 

but improved (P≤0.05) modified PDI by 4.3%. Across all treatments, regrinding soybean meal improved 

(P<0.05) PDI by 1.5% and improved (P<0.05) modified PDI by 4.7%. Regrinding DDGS had no effect 

(P>0.05) on PDI or modified PDI. Batches pelleted in the morning had greater (P<0.01) PDI and greater 

(P<0.05) modified PDI in comparison to those pelleted in the afternoon (91.4 vs. 89.4 and 70.5 vs. 65.9, 

respectively). In experiment 2, regrinding DDGS did not impact (P<0.05) ADG (1.85 vs. 1.84), ADFI (4.89 vs. 
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4.86) or F:G (2.64 vs. 2.64) in comparison to unground DDGS. A low level of pellet fines did not improve 

(P<0.05) ADG (1.86 vs. 1.84), ADFI (4.90 vs. 4.85) or F:G (2.64 vs. 2.64) in comparison to a greater level of 

pellet fines. Results suggest adding DDGS and regrinding soybean meal improves pellet quality in swine 

finishing diets. Yet regrinding DDGS did not improve pellet quality or pig performance. 

Introduction 

Pelleting is a technology that is widely used in southeastern U.S. feed mills and gaining popularity in the 

Midwest as it offers economic, physical and nutritional benefits. The physical benefits of pelleting include 

improved ease of handling, reduced ingredient segregation, less feed wastage and increased bulk density. 

Nutritional benefits of pelleting, as measured through feeding trials, are increased growth rate and increased 

nutrient utilization, resulting in improved feed efficiency. Pelleting research has tended to focus mainly on the 

benefits of pelleted diets in comparison to mash. However, pellet quality has become more important as people 

recognize the economic benefits of pelleting.  

Stark (2011) reported the factors affecting pellet quality are diet composition (40%), particle size (20%), 

conditioning temperature (20%), die specification (15%) and cooling (5%). Recently, production throughput has 

been added to the list of factors that impact pellet quality (Stark, 2011). Therefore, the current study chose to 

focus on two of the most important factors that explain variation in pellet quality, diet composition and particle 

size.  

Diet composition has been demonstrated by several studies to impact pellet quality. Wheat based diets 

have been reported to have greater pellet durability index (PDI) in comparison to corn diets (Stevens, 1987; 

Winowiski, 1988; Abdollahi, 2011). Inclusion of dried distillers grains with solubles (DDGS) has been shown 

to both increase (Feoli, 2008) and decrease (Stender et al., 2008; Fahrenholz et al., 2013; Loar et al., 2010) PDI. 

Briggs et al. (1999) reported increasing the protein content of the diet increased PDI. Similarly, Buchanan and 

Moritz (2009) reported the inclusion of small amounts of soy protein isolate or soybean meal improved PDI. 

The same authors showed adding small amounts of fiber (cellulose) resulted in greater pellet durability. 

Reducing particle size has been shown to improve PDI. In corn-soy diets, Wondra et al. (1995) reported 

PDI improved from 79% to 86% as corn particle size was reduced from 1000 to 400 microns. Also using corn-

soy diets, Stark (1994) reported PDI improved from 97% to 99% when the entire diet was ground from 543 to 

233 microns. In diets containing DDGS, Fahrenholz et al. (2013) reported modified PDI improved 1% to 3% 

when DDGS particle size was reduced from 692 to 508 microns in diets containing 10 to 30% DDGS.   

Pelleting is well known to improve swine feed conversion in comparison to mash diets (Stark, 1994; 

Wondra et al., 1995). Yet, little public information exists associating pellet quality characteristics and pig 

performance. Schell and van Heugten (1998) showed feed efficiency improved from 2.10 to 2.01 as the level of 

fines decreased from 37% to 3% in grower pigs. In finishing pigs, Stark (1994) reported feed conversion 

improved from 2.82 to 2.65 as percent fines decreased from 60% to 0%. Also in finishing pigs, Nemechek et al. 
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(2013) reported feed efficiency was 2.67 to 2.55 for pigs fed 50% and 0% fines, respectively. Collectively, these 

results suggest improving pellet quality by increasing pellet durability and reducing percent fines has economic 

value. Therefore, the objective of the current study was to evaluate the effect of regrinding major feed 

ingredients on pellet quality, pig performance and producer profitability.  

 

Objectives 

Experiment 1. The effect of regrinding major feed ingredients on pellet quality 

- How much does pellet quality (pellet durability index & percent fines) improve when low fat dried 

distillers grains with solubles (DDGS) is reground? 

- How much does pellet quality (pellet durability index & percent fines) improve when soybean meal is 

reground? 

- Does producer profitability increase when DDGS and/or soybean meal are reground? 

Experiment 2. The effect of regrinding a low quality feedstuff on pellet quality, pig performance and producer 

profitability 

- How much does feed efficiency and finishing growth performance improve when low fat DDGS is 

reground? 

- Does removing the fines from low fat DDGS diets improve feed efficiency and finishing growth 

performance? 

- Does producer profitability increase when DDGS is reground? 

     

Methods and Materials 

Experiment 1. The effect of regrinding major feed ingredients on pellet quality 

Feed was produced at the North Carolina State University Feed Mill Educational Unit (Raleigh, NC) 

June 11 and 12, 2013. Grow-finish diet formulations (Table 1) were provided by Murphy-Brown, LLC. 

Treatments consisted of two levels of DDGS (0% & 30%), two particle sizes of DDGS (680 & 480 microns) 

and two particle sizes of soybean meal (1070 & 470). Corn was ground to 400 microns in all diets. Particle size 

was measured using the approved method by ANSI/ASAE (ASABE, 2009) using sieve agitators and 0.5 g 

dispersing agent. The particle size distribution of the coarse and fine DDGS and soybean meal are shown in 

Figures 1 and 2, respectively. Each treatment was replicated 4 times, with each batch being 2000 lb. and 

representing an experimental unit. Treatments were randomly ordered within replication. A 30 HP California 

Pellet Mill (Crawfordsville, IN) model 1112-2 pellet mill equipped with an 11/64 in. x 1 ¼ in. pellet die. Feed 

was steam conditioned prior to pelleting using a 12 in. by 48 in. steam conditioner. All treatments were steam 

conditioned with the same retention time and set to the same temperature of 180°F. Production rate, 

conditioning temperature and hot pellet temperature were monitored during pelleting. A representative sample 



5 
 

from each batch was reserved for determination of pellet quality, as measured by PDI and modified PDI. Pellet 

quality was assessed on the day of manufacture via a tumbling box according to ASAE standard S269.4 (ASAE, 

1997). Modified PDI was determined by the addition of three 0.75 in. hexagonal nuts to each chamber of the 

tumbler box to simulate movement of feed from the feed mill to the barn. Data were analyzed by analysis of 

variance using PROC GLM in SAS (SAS Institute, Inc, Cary, NC). Contrast comparisons were used to evaluate 

the impact of regrinding soybean meal and DDGS on pellet quality. Models for PDI and modified PDI included 

diet and time of day as fixed effects. A value of P<0.05 was considered statistically significant in all tests. 

Summary statistics for experiment 1 are shown in Table 2. 

 

Table 1. Diet formulations – experiment 1. 

Ingredient Name Corn-soy Corn-soy with DDGS 

Corn, lb.  1388 1060 

DDGS, lb.   600 

SBM 48%CP, lb. 446 161 

Fat-IV 70, lb. 130 130 

L-lysine 98%, lb.  6 

L-threonine, lb.  0.17 

Limestone, lb. 16.9 33.7 

Defluorinated phosphate, lb. 10.6  

Salt, lb. 6 7 

Trace mineral, lb. 1 1 

Selenium .06%, lb. 0.5 0.5 

Vitamin premix, lb. 0.36 0.36 

Ingredient total, lb. 2000 2000 

 

Table 2. Descriptive statistics – experiment 1. 

Trait No. of batches Mean Standard deviation 

Production rate, lb. per hour 24 1867 22 

Conditioning temperature, °F 24 180.1 1.6 

Hot pellet temperature, °F 24 186.4 1.9 

Standard pellet durability index, % 24 90.4 2.1 

Modified pellet durability index, % 24 68.2 6.8 
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Figure 1. Particle size distribution of coarse (680 µm) and fine (480 µm) DDGS used in experiment 1. 

 

 

 

Figure 2. Particle size distribution of coarse (1070 µm) and fine (470 µm) SBM used in swine finishing diets. 

 

Experiment 2. The effect of regrinding a low quality feedstuff on pellet quality, pig performance and producer 

profitability 

Mixed sex pigs (n = 760) were housed at Murphy-Brown’s research facility near Harrells, NC from July 

18 to November 11, 2013. The genetic makeup of the pigs consisted of Smithfield Premium Genetics (SPG) 

Landrace x Large White dams mated to SPG Duroc boars. Animals were cared for daily by Murphy-Brown 

staff and had ad libitum access to feed and water. Housing consisted of a curtain sided barn with mechanical 

ventilation and totally slatted flooring. Pen was the experimental unit. Pen weights were captured at the start of 

the trial, the end of each dietary phase and at the conclusion of the experiment. Diets were delivered and pen 

(470 µm) 

(680 µm) (480 µm) 
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feed intake recorded using the FeedPro (Feedlogic Corp., Wilmar, MN) delivery system. Diet formulations for 

experiment 2 are shown in Table 3. Experimental diets were manufactured at the North Carolina State 

University Feed Mill Educational Unit. Pellet quality parameters for experiment 2 are reported in Table 4. The 

experimental design consisted of a 2 x 2 factorial, with two particle sizes of DDGS (640 vs. 450 microns) and 

two levels of pellet fines (0 vs. 25%). The four treatments were randomly assigned to pens with 10 replicates 

per treatment.   

Data were analyzed by analysis of variance using PROC GLM in SAS (SAS Institute, Inc, Cary, NC). 

Fixed effects included DDGS particle size (640 vs. 450 microns), level of pellet fines (0 vs. 25%) and the 

interaction between DDGS particle size and level of pellet fines. A value of P<0.05 was considered statistically 

significant in all tests. Summary statistics for experiment 2 are shown in Table 5. 

 

Table 3. Diet formulations – experiment 2. 

  Diet phase  

Ingredient Name Grower 1 Grower 2 Developer Finisher 

Corn, lb.  903 901 960 1060 

DDGS, lb.  600 600 600 600 

SBM 48%CP, lb. 310 309 258 161 

Fat-IV 70, lb. 130 130 130 130 

L-lysine 98%, lb. 8.0 8.0 7.4 6.0 

L-threonine, lb. 1.5 1.5 1.11 0.17 

Limestone, lb. 31.4 31.2 33.3 33.7 

Salt, lb. 7 7 7 7 

Trace mineral, lb. 1 1 1 1 

Selenium .06%, lb. 0.5 0.5 0.5 0.5 

Vitamin premix, lb. 0.5 0.5 0.5 0.36 

Ingredient total, lb. 2000 2000 2000 2000 
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Table 4. Descriptive statistics for pellet quality– experiment 2. 

Trait No. of batches Mean Standard deviation 

Pellet fines, % 44 20.3 11.6 

Standard pellet durability index, % 44 98.5 0.5 

Modified pellet durability index, % 44 80.6 5.1 

 

Table 5. Descriptive statistics for pig performance parameters – experiment 2. 

Trait No. of pens Mean Standard deviation 

Initial body weight, lb. 40 63 6.9 

Grower 1    

ADG 0 to 18 d, lb. 40 1.70 0.16 

ADFI 0 to 18 d, lb. 40 3.07 0.31 

Feed:Gain 0 to 18 d 40 1.81 0.17 

Grower 2    

ADG 19 to 40 d, lb. 40 1.97 0.17 

ADFI 19 to 40 d, lb. 40 4.12 0.44 

Feed:Gain 19 to 40 d 40 2.09 0.16 

Developer    

ADG 41 to 83 d, lb. 40 1.79 0.16 

ADFI 41 to 83 d, lb. 40 4.97 0.51 

Feed:Gain 41 to 83 d 40 2.78 0.20 

Finisher    

ADG 84 to 116 d, lb. 40 1.91 0.19 

ADFI 84 to 116 d, lb. 40 6.15 0.40 

Feed:Gain 84 to 116 d 40 3.24 0.31 

Total    

ADG 0 to 116 d, lb. 40 1.85 0.08 

ADFI 0 to 116 d, lb. 40 4.89 0.35 

Feed:Gain 0 to 116 d 40 2.64 0.13 

Final body weight, lb. 40 274 16.8 

Stayability†, % 40 95.9 4.0 
†Stayability = the percentage of pigs completing the experiment. 
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Results 

Experiment 1 

Table 6 shows the impact of regrinding DDGS and soybean meal on pellet quality. Pellet durability 

index and modified PDI differed (P≤0.05 and P≤0.01, respectively) between treatments in experiment 1. Corn-

soy diets had 1.6% lower (P<0.05) PDI and 9.5% lower modified PDI (P<0.01) in comparison to diets 

containing 30% DDGS. Regrinding soybean meal in corn-soy diets tended (P=0.07) to improve PDI by 2.3% 

and tended (P=0.06) to improve modified PDI by 5.8%. Within DDGS diets, regrinding soybean meal did not 

improve (P=0.19) PDI, but improved (P≤0.05) modified PDI by 4.3%. Across all treatments, regrinding 

soybean meal improved (P<0.05) PDI by 1.5% and improved (P<0.05) modified PDI by 4.7%. Regrinding 

DDGS had no effect (P>0.05) on PDI or modified PDI. In fact, regrinding DDGS numerically reduced both PDI 

and modified PDI.  

 Time of day impacted both PDI and modified PDI. Batches pelleted in the morning had greater 

(P<0.01) PDI and greater (P<0.05) modified PDI in comparison to those pelleted in the afternoon (91.4 vs. 89.4 

and 70.5 vs. 65.9, respectively).  

 

Table 6. The impact of regrinding DDGS and soybean meal on pellet quality – experiment 1. 

 Treatment   

 1 2 3 4 5 6 SE P-value 

Level of DDGS, % 0 0 30 30 30 30   

DDGS particle size, microns - - 680 680 480 480   

Soybean meal particle size, microns 1070 470 1070 470 1070 470   

Pellet durability index, % 88.3a 90.5abc 91.3bc 92.0c 89.5ab 91.0bc 1.16 .05 

Modified pellet durability index, % 59.0a 64.8ab 71.5cd 73.5d 67.0bc 73.5d 2.28 <.01 

abcdMeans within a row with different subscripts differ (P<0.05). 

 

Experiment 2 

The impact of regrinding DDGS and  pellet quality on pig performance is shown in Table 7. Neither 

DDGS particle size nor level of pellet fines was associated (P<0.05) with ADG, ADFI or Feed:Gain. 

Stayability, or the percentage of pigs that completed the study, did not differ (P<0.05) between treatments.  

Pellet quality parameters for experiment 2 are shown in Table 8. Diets targeted to contain 25% fines 

contained a greater (P<0.05) percentage of fines than diets targeted to contain 0% fines. Yet, treatments did not 

differ (P>0.05) for PDI or modified PDI.  
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Table 7. The impact of regrinding DDGS and pellet quality on pig performance from 760 mixed sex pigs. 

 DDGS particle size  Pellet fines, %  

 640 μm 450 μm SE 0 25 SE 

Initial body weight, lb. 63.5 62.6 1.65 63.3 62.8 1.65 

Grower 1       

ADG 0 to 18 d, lb. 1.72 1.68 .07 1.71 1.68 .07 

ADFI 0 to 18 d, lb. 3.09 3.03 .12 3.09 3.03 .12 

Feed:Gain 0 to 18 d 1.81 1.81 .07 1.81 1.81 .07 

Grower 2       

ADG 19 to 40 d, lb. 1.93 2.00 .06 1.97 1.97 .06 

ADFI 19 to 40 d, lb. 4.08 4.14 .11 4.10 4.12 .11 

Feed:Gain 19 to 40 d 2.12 2.06 .06 2.09 2.09 .06 

Developer       

ADG 41 to 83 d, lb. 1.78 1.79 .07 1.80 1.77 .07 

ADFI 41 to 83 d, lb. 4.91 4.98 .17 5.00 4.90 .17 

Feed:Gain 41 to 83 d 2.76 2.79 .07 2.78 2.77 .07 

Finisher       

ADG 84 to 116 d, lb. 1.91 1.92 .08 1.92 1.91 .08 

ADFI 84 to 116 d, lb. 6.13 6.14 .17 6.14 6.13 .17 

Feed:Gain 84 to 116 d 3.23 3.23 .11 3.22 3.24 .11 

Total       

ADG 0 to 116 d, lb. 1.84 1.85 .04 1.86 1.84 .04 

ADFI 0 to 116 d, lb. 4.86 4.89 .12 4.90 4.85 .12 

Feed:Gain 0 to 116 d 2.64 2.64 .04 2.64 2.64 .04 

Final body weight, lb. 272.6 273.5 3.86 273.6 272.4 3.86 

Stayability†, % 96.0 95.8 1.9 96.3 95.5 1.9 

†Stayability = the percentage of pigs completing the experiment. 
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Table 8. The impact of regrinding DDGS and removing fines on pellet quality – experiment 2. 

  Treatment  SE P-value 

DDGS particle size, μm 640  640 450 450   

Target pellet fines, % 0 25 0 25   

Achieved pellet fines, % 11.6a 30.9b 8.9a 30.2b 2.3 <.01 

Pellet durability index, % 98.5 98.3 98.7 98.4 .21 .44 

Modified pellet durability index, % 78.7 81.1 79.7 81.6 2.2 .54 

abMeans within a row with different subscripts differ (P<0.05). 

 

Discussion 

Experiment 1 

Regrinding soybean meal from 1070 to 470 microns improved pellet quality. In corn-soy diets, Wondra 

et al. (1995) reported PDI improved from 79% to 86% as corn particle size was reduced from 1000 to 400 

microns. Also using corn-soy diets, Stark (1994) reported PDI improved from 97% to 99% when the entire diet 

was ground from 543 to 233 microns. Collectively, these results suggest a substantial reduction in particle size 

will improve pellet quality. 

In the current study regrinding DDGS from 680 to 480 microns made pellet quality numerically worse. 

In contrast, Fahrenholz et al. (2013) reported modified PDI improved 1% to 3% when DDGS particle size was 

reduced from 692 to 508 microns in diets containing 10 to 30% DDGS. Perhaps further studies are not needed 

to quantify the impact of regrinding DDGS on pellet quality as it appears regrinding DDGS has little impact on 

PDI.  

Inclusion of 30% DDGS improved pellet quality in comparison to corn-soy diets. These results are 

supported by Feoli (2008) who reported including DDGS improved PDI. In contrast, Stender et al. (2008), 

Fahrenholz et al. (2013), Loar et al. (2010) reported DDGS inclusion reduced PDI.  

Experiment 2 

 Regrinding DDGS had no impact on pig growth, feed intake or feed conversion. In agreement, De Jong 

et al. (2011) reported no significant improvements in pig performance when DDGS was reground from 787 to 

692 microns. Collectively these studies suggest regrinding DDGS has little or no influence on pig performance. 

 Reducing the level of pellet fines did not impact growth rate, feed intake or feed efficiency. In 

agreement, Langdon et al. (2014) reported level of pellet fines did not impact pig performance in heat stressed 
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or thermoneutral environments. In contrast, Schell and van Heugten (1998) showed feed efficiency improved 

from 2.10 to 2.01 as the level of fines decreased from 37% to 3% in grower pigs. In finishing pigs, Stark (1994) 

reported feed conversion improved from 2.82 to 2.65 as percent fines decreased from 60% to 0%. Also in 

finishing pigs, Nemechek et al. (2013) reported feed efficiency was 2.68 to 2.55 for pigs fed 50% and 0% fines, 

respectively. Collectively, these studies suggest the association between pellet fines and pig performance 

remains unclear. 

 

Summary 

Experiment 1 

- Diets containing 30% DDGS improved PDI and modified PDI by 1.6 and 9.5%, respectively in 

comparison to corn-soy based diets 

- Regrinding soybean meal from 1070 to 470 microns improved PDI and modified PDI by 1.5% and 

4.7%, respectively 

- Regrinding DDGS from 680 to 480 microns did not impact PDI or modified PDI 

Experiment 2 

- Regrinding DDGS did not impact ADG, ADFI or Feed:Gain 

- Level of pellet fines (0 vs. 25%) did not influence ADG, ADFI or Feed:Gain 

 

Implications 

 Results from the current study suggest producers can improve pellet quality by regrinding soybean meal 

or including DDGS in the diet. However, regrinding DDGS did not improve pellet quality or pig performance. 

Further studies are needed to validate the impact of pellet quality on pig performance.  

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

References 

Abdollahi, M. R. 2011. Influence of feed processing on the performance, nutrient utilization and  

gut development of poultry and feed quality. Ph.D. Dissertation, Massey University, New Zealand. 

 

American National Standards Institute/American Society of Agricultural Engineers  

(ANSI/ASAE). 2009. Method of determining and expressing fineness of feed materials by sieving. 

ANSI/ASAE Standard ANSI/ASAE S319.4. American Society of Agricultural and Biological 

Engineers, St. Joseph, MI. 

 

American Society of Agricultural Engineers. 1997. ASAE S269.4: Cubes, pellets, and  

crumbles—Definitions and methods for determining density, durability, and moisture. ASAE Standards 

1997. American Society of Agricultural Engineers, St. Joseph, MI. 

 

Buchanan, N. P. and J. S. Moritz. 2009. Main effects and interactions of varying formulation  

protein, fiber, and moisture on feed manufacture and pellet quality. J. Appl. Poult. Res. 18:274-283.   

 

Briggs, J. L., D. E. Maier, B. A. Watkins, and K. C. Behnke. 1999. Effect of ingredients and  

processing parameters on pellet quality. Poult. Sci. 78:1464-1471.  

 

De Jong, J. A., S. S. Dritz, M. D. Tokach, J. M. DeRouchey, J. L. Nelssen, and R. D. Goodband. 2011.  

Effect of regrinding dried distillers grains with solubles on finishing pig performance. Kansas  

State University Swine Day Report 2011. 197-201.  

 

Langdon II, J. M., E. van Heugten, A. C. Fahrenholz, C. R. Stark, C. E. Phillips, and M. Knauer. 2014.  

The impact of pellet quality on production efficiency and pig behavior in heat-stressed and 

thermoneutral environments. J. Anim. Sci. 92 (Suppl. 2):5. 

 

Loar II, R. E., J.S. Moritz, J. R. Donaldson, and A. Corzo. 2010. Effects of feeding distillers  

dried grains with solubles to broilers from 0 to 28 days posthatch on broiler performance, feed 

manufacturing efficiency, and selected intestinal characteristics. Poult. Sci. 89:2242-2250. 

 

Fahrenholz, A. C., K. C. Behnke, L. J. McKinney. 2013. Processing of pelleted feeds using  

pelleted DDGS as an ingredient. Appl. Eng. in Agric. 29(1): 89-92.  

 



14 
 

Feoli, C. 2008. Use of corn- and sorghum-based distillers dried grains with solubles in diets for  

nursery and finishing pigs. Ph.D. Dissertation, Kansas State University, Manhattan. 

 

Nemechek, J., M. Tokach, E. Frugé, E. Hansen, S. Dritz, R. Goodband, J. DeRouchey, and J.  

Nelssen. 2013. J. Anim. Sci. 91(Suppl. 2):69. 

 

Schell, T.C. and E. van Heugten. 1998. The effect of pellet quality on growth performance of 

 grower pigs. J. Anim. Sci. 76(Suppl. 1):185. 

 

Stark, C.R. 1994. Pellet quality I. Pellet quality and its effects on swine performance. Ph.D. 

Dissertation, Kansas State University, Manhattan. 

 

Stark, C. R. 2011. Feed processing to maximize feed efficiency. International Conference on  

Feed Efficiency in Swine. Nov. 8 to 9, Omaha, NE. 

 

Stender, D. and M.S. Honeyman. 2008. Feeding pelleted DDGS-based diets to finishing 

pigs in deep-bedded hoop barns. J. Anim. Sci. 86 (Supp. 3):50 

 

Stevens, C. A., 1987. Starch gelatinization and the influence of particle size, steam pressure and  

die speed on the pelleting process. Ph.D. Dissertation. Kansas State University, Manhattan, KS. 

 

Winowiski, 1988. Wheat and pellet quality. Feed Management. 39 (9):58-64. 

 

Wondra, K.J., J.D. Hancock, K.C. Behnke, R.H. Hines, and C.R. Stark. 1995. Effect of particle  

size and pelleting on growth performance, nutrient digestibility, and stomach morphology  

in finishing pigs. J. Anim. Sci. 73:757-763. 

 

 


