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Summary 

 
Two hundred forty crossbred yearling steers (836 ± 41 lb) were blocked by weight and used in a completely 
randomized design study intended to determine the effects of three levels of alfalfa hay (7.5, 10, and 12.5%) in 
steam-flaked corn (SFC) based finishing diets containing 25% wet distiller’s grains (WDG) derived from sorghum.  
Inclusion of WDG tended to increase DMI (P = 0.17), reduce ADG (P ≤ 0.15), and increase feed:gain (P ≤ 0.03). 
The calculated energy density of the WDG was 73% the value of the SFC used in this study.  Increasing level of 
alfalfa hay in diets containing 25% sorghum WDG tended to linearly increase DMI (P = 0.16) and feed:gain (P = 
0.16), with no change in ADG (P = 0.92) when animal performance was calculated on a carcass-adjusted basis. 
Inclusion of roughage at a level equivalent to 7.5% alfalfa hay appears to be adequate in diets containing 25% 
sorghum WDG. 
 

Introduction 
 

Increasing availability of wet distiller’s grains (WDG) in the primary US beef finishing region of the Central Plains 
has created a need for information related to the incorporation of WDG into diets that have been traditionally corn 
based. The energy value of the WDG is of primary importance. However, it is also necessary to elucidate other 
changes to ration formulation strategies when using WDG.  It was previously assumed that roughage levels could be 
reduced in diets containing WDG because 1) roughage is included in diets to control acidosis, 2) starch is a major 
cause of acidosis in finishing diets, and 3) WDG contains essentially no starch. However, initial research in which 
roughage was reduce proved unsuccessful (Benton et al., 2007). One reason that elimination of roughage may not be 
able feasible is that including WDG may not alleviate acidosis as previously thought.  Therefore, it may be 
beneficial to increase roughage level rather than decrease it. The objective of the current study was to determine the 
effects of including roughage (alfalfa hay) at greater levels than previously investigated. 
 

Experimental Procedures 
 

Two hundred forty crossbred yearling steers (836 ± 41 lb) were blocked by weight and used in a completely 
randomized design to determine the effects of three levels of alfalfa hay in SFC-based finishing diets containing 
25% WDG derived from sorghum.  Treatments included a SFC control with 0% WDG (CON), and diets containing 
25% WDG derived from sorghum with 7.5, 10.0, or 12.5% alfalfa hay (LOW, MED, and HIGH, respectively).  All 
diets (Table 1) contained 5.0% crude glycerin as a ration conditioner. The control diet was formulated to contain 
13.5% CP, 5.5% ether extract, 0.70% Ca, and a positive degradable intake protein (DIP) balance.  Diets containing 
WDG were formulated to contain equivalent ether extract to CON, 0.70% Ca, and 0.60% urea to ensure a positive 
DIP balance.   
 
The steers were vaccinated against viral pathogens (Vista 5, Intervet Inc., Millsboro, DE) and clostridial bacterin-
toxoid (Vision 7, Intervet, Inc.) and treated for parasites with Ivomec (Merial Ltd., Deluth, GA). The steers were 
limit-fed a common diet consisting of 46% SFC, 45% alfalfa hay, 7% glycerin, and 2% supplement for seven 
consecutive days and weighed three consecutive days to limit variation in gut fill. Steers were blocked by weight, 
stratified by weight within blocks, and randomly assigned to pens. Dietary treatments were randomly assigned to 
pen within blocks. Steers were adapted to a 90% concentrate diet over a 21 day period in three steps containing 35, 
25, and 15% alfalfa hay. Steers were fed an average of 153 days and were implanted with Revalor-S (Intervet, Inc.) 
approximately 120 days before slaughter. The NEm and NEg of the diets were determined from the NRC (1996) 
equations and cattle performance while the replacement method was used to determine the energy value of the 
WDG. 
 
Sorghum WDG was purchased from Abengoa Bioenergy (Portales, NM) and was stored in a plastic silo bag within 
24-h of delivery.  The SFC (27 lb/bu.) was purchased 3 or 4 times weekly from a local feedlot. All diets were mixed 



and fed once daily. Ingredient samples were taken thrice weekly for WDGS and SFC and weekly for all other 
ingredients for determination of DM. Ingredient DM was updated weekly for ration formulation.  A composite of the 
DM samples was created for all ingredients and sent to a commercial laboratory (Servi-Tech Laboratories, Amarillo, 
TX) for nutrient analysis. 
 
Twenty-four pens (6 pens per treatment) were used in this experiment. The pens housed 6, 9, or 18 steers and the 
study was blocked by pen size.  Each block was marketed when the average 12th rib fat thickness for the block 
reached 0.50 in. Steers were harvested at a commercial abattoir and carcass data collected by the West Texas A&M 
University Cattlemen’s Carcass Data Service. 
 
Data were analyzed as a randomized complete block design using the Mixed procedures of SAS with block 
considered to be a random variable.  Contrasts were developed to compare CON vs. MED to evaluate diets with and 
without 25% WDG, since MED had the same level of alfalfa hay as CON.  Additionally, contrasts to determine 
linear and quadratic effects of level of alfalfa hay in diets containing 25% WDG were developed. 
   

Results and Discussion 
 

The WDG used in this study contained 40.0% CP, 7.0% ether extract, 46.7% NDF, 0.29% Ca, 0.64% P, 0.73% K, 
and 0.45% S. This was a higher level of CP and approximately 1% less ether extract than expected. This resulted in 
the 25% WDG diets having a lower fat content than the control diet (Table 1), even though we attempted to 
equilibrate fat.  Initial BW tended to be lower for CON vs. MED (P = 0.12) and tended to decrease with increasing 
level of alfalfa hay (P = 0.11; Table 2).  To account for these differences, initial BW was used as a covariate in the 
analysis of variables where weight is important in the calculation (final BW, ADG, HCW).  These data are presented 
both adjusted and unadjusted in Table 2.  Use of initial BW generally reduced the standard error of these response 
variables and increased the significance of differences between some treatments.  Discussion of these variables 
hereafter will focus on the adjusted means and respective level of statistical significance with initial BW included as 
a covariate. 
 
Animal performance was calculated both from final live BW which was shrunk 4% (live performance), and final 
BW calculated from HCW using a constant dressing percent (carcass-adjusted performance).  There was a slight 
tendency for steers consuming 25% WDG to have greater DMI compared to the SFC control at the same level of 
alfalfa hay (CON vs. MED; P = 0.17).  Additionally, the inclusion of WDG tended to reduce ADG calculated from 
live performance (P = 0.07), and carcass-adjusted performance (P = 0.15) when comparing CON vs. MED.  As a 
result, steers consuming MED had 8.8% poorer feed conversions (P ≤ 0.03), and had lighter final live BW (P = 
0.07), although carcass adjusted final BW and HCW were not different (P = 0.23).  Additionally, CON steers tended 
to have less 12th rib fat compared to MED steers (P = 0.17) suggesting that MED steers were lighter at the same fat 
endpoint.  Together these data indicate the WDG used in this study had reduced energy content relative to SFC. 
These WDG had 73% the energy of SFC when using the replacement method to calculate energy density (data not 
shown).  Silva et al. (2007) reported no difference in feed efficiency (3.8% numeric reduction among treatments 
with no added fat) and an energy value of 81% the value of SFC for WDG from the same plant included at 15% of 
diet DM.  Additionally, Vasconcelos et al. (2007) reported an 11.8% reduction in feed efficiency when feeding 
WDG from the same plant at 15% of diet DM.  The current data set, which included WDG at 25% of diet DM, 
indicates an 8.8% reduction in feed efficiency and calculated energy value of 73% SFC and appears to fall in 
between the observations of Silva et al. (2007) and Vasconcelos et al. (2007). 
 
No response variable responded in a quadratic fashion to level of alfalfa hay (P ≥ 0.51).  There were also no 
differences in HCW, marbling scores, or LM area due to level of alfalfa hay (P ≥ 0.67). There tended to be a 
concomitant increase in DMI with increasing level of alfalfa hay (P = 0.16). When animal performance was 
calculated on a live basis, increasing level of alfalfa hay tended to result in linear increases in ADG (P = 0.13) and 
no statistical difference in feed conversion (P = 0.64) or final BW (P = 0.20). However, when animal performance 
was calculated on a carcass-adjusted basis, there were no statistical differences in ADG (P = 0.92) or final BW (P = 
0.77).  Thus, the increase in DMI with increasing level of alfalfa hay tended to result in increased feed:gain (P = 
0.16).  The differing results from animal performance calculated on a live vs. carcass-adjusted basis are related to a 
linear decline in dressing percentage with increasing levels of alfalfa hay (P = 0.09). The reduction in dressing 
percentage is likely related to reduced 12th rib fat thickness with increasing levels of alfalfa hay (P = 0.03) since 
dressing percentage is known to increase with adiposity (MacDonald et al, 2007). This observation is further 



supported by a decrease in USDA yield grade with increasing level of alfalfa hay (P = 0.17). These data indicate an 
energy dilution effect of increasing alfalfa hay in diets containing 25% WDG derived from sorghum and suggest a 
roughage level equivalent to 7.5% alfalfa hay is adequate to maximize performance in these diets.   
 

Implications 
 

The WDG used in this study had an energy value that was 73% the value of SFC. Inclusion of 25% WDG may result 
in increased DMI, reduced ADG, and/or decreased feed efficiency.  However, if the WDG can be economically 
incorporated into the ration, the roughage level may be reduced to a level equivalent to 7.5% alfalfa hay to regain 
some of the lost animal performance.   These data indicate that 7.5% alfalfa hay is adequate to minimize acidosis in 
SFC-based diets containing 25% WDG derived from sorghum. 
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Table 1. Diet composition of steam-flaked corn (SFC) based diets with 25% sorghum wet distiller’s grains (WDG) 
and three roughage levels. 
Item 0% WDG1 25% WDG 

 SFC control 7.5% alfalfa hay 10% alfalfa hay 12.5% alfalfa hay 
Ingredient, % DM     
  Steam-flaked corn 75.11 58.32 55.90 53.47 
  WDGS -- 25.00 25.00 25.00 
  Cottonseed meal 3.67 -- -- -- 
  Alfalfa hay 10.00 7.50 10.00 12.50 
  Glycerin 5.00 5.00 5.00 5.00 
  Yellow grease 2.94 1.54 1.55 1.56 
  Limestone2 1.29 1.34 1.26 1.17 
  Urea2 1.29 0.60 0.60 0.60 
  Premix3 0.70 0.70 0.70 0.70 
Chemical Composition, % 
DM4

    

  CP 14.21 18.59 18.81 19.02 
  Ether extract 5.41 5.14 5.09 5.05 
  Ca 0.65 0.70 0.69 0.69 
  P 0.24 0.31 0.31 0.31 
  K 0.51 0.53 0.58 0.63 
  S 0.12 0.20 0.20 0.20 
1WDG = wet distiller’s grains. Purchased from Abengoa Bioenergy, Portales, NM. Contained 40.0% CP, 7.0% ether 
extract, 46.7% NDF, 0.29% Ca, 0.64% P, 0.73% K, and 0.45% S.  
2Premix, 0.60% units of urea, and 0.70% units of limestone were fed in a pelleted supplement at 2% of diet DM.  
Additional required urea and limestone were added daily to the diet during mixing. 
3Formulated to provide a dietary DM inclusion of 0.30% salt, 60 ppm Fe, 40 ppm 30 ppm Mg, 25 ppm Mn, 10 ppm 
Cu, 1 ppm I, 0.15 ppm Co, 0.10 ppm Se, 1.5 IU/g vitamin A, 0.15 IU/g vitamin D, 8.81 IU/kg vitamin E, 33 mg/kg 
monensin, and 8.7 mg/kg tylosin.  
4Chemical analysis conducted on all ingredients except yellow grease (assumed to contain 100% ether extract), 
glycerin (assumed to contain 0% nutrients of interest), urea (assumed to contain 281% CP), and limestone (assumed 
to contain 38% Ca). 



Table 2.Effects of three roughage levels in steam-flaked corn (SFC) based diets with 25% sorghum wet distiller’s grains (WDG) on animal performance and 
carcass characteristics of steers.  
Item  25% WDG  Probability1

 SFC control 7.5% alfalfa  10% alfalfa  12.5% alfalfa SE CON LIN QUAD 
Live Performance2         
  Initial BW, lb 834 839 837 835 41 0.12 0.11 0.79 
  Final BW, lb 1414 1380 1387 1397 37 0.10 0.27 0.94 
  Adjusted final BW, lb3 1416 1378 1387 1398 22 0.07 0.20 0.92 
  DMI, lb/d 22.9 23.2 23.9 24.3 1.5 0.17 0.16 0.76 
  ADG, lb 3.84 3.59 3.66 3.74 0.26 0.09 0.17 0.93 
  Adjusted ADG, lb3 3.85 3.58 3.65 3.75 0.21 0.07 0.13 0.91 
  Feed:gain4 5.99 6.45 6.55 6.53 0.17 <0.01 0.64 0.73 
Carcass-adjusted performance5         
  Final BW, lb 1460 1432 1434 1422 38 0.23 0.67 0.72 
  Adjusted final BW, lb3 1463 1430 1433 1424 21 0.18 0.77 0.73 
  ADG, lb 4.14 3.93 3.96 3.92 0.26 0.19 0.97 0.73 
  Adjusted ADG, lb3 4.15 3.91 3.96 3.93 0.19 0.15 0.92 0.75 
  Feed:gain4 5.55 5.89 6.04 6.23 0.15 0.03 0.16 0.92 
Carcass characteristics         
  HCW, lb 920 902 903 896 15 0.23 0.67 0.72 
  Adjusted HCW, lb3 921 901 903 897 13 0.18 0.77 0.73 
  Dressing percent2 65.1 65.4 65.1 64.1 0.6 0.96 0.09 0.60 
  Fat thickness, in. 0.58 0.65 0.62 0.57 0.02 0.17 0.03 0.69 
  Marbling score6 530 525 530 529 11 0.97 0.77 0.82 
  LM area, sq. in 14.0 14.3 14.2 14.3 0.3 0.61 0.88 0.56 
  USDA yield grade 3.37 3.37 3.35 3.17 0.13 0.89 0.17 0.51 
1Contrasts: CON = 0% WDG SFC control vs. 25% WDG with 10% alfalfa hay; LIN = linear effect of alfalfa hay within diets containing 25% WDG; QUAD = 
quadratic effect of alfalfa hay within diets containing 25% WDG. 
2Final individual BW measured live and shrunk 4%. 
3Initial BW was used as a covariate. 
4Analyzed as gain:feed. 
5Final individual BW calculated as individual HCW / 63% (common dressing percent). 
6400 = Slight00, 500 = Small00, 600 = Modest00, etc. 
 
 
 
 


