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Introduction  

Cattle feeders continue to utilize 

byproducts from many processing and 

milling industries as an alternative to corn 

grain when priced competitively.  During 

wheat milling, about 70 to 75% of the grain 

becomes flour and the residual is available 

for livestock consumption.  Some of that 

residual is sold as wheat middlings or 

“midds” (WM) and suggested energy 

density ranges between 50 and 62 NEg 

Mcal/cwt dry matter.  The following trial 

was designed to evaluate WM as a 

replacement for corn grain in a high 

concentrate feedlot diet and observe feedlot 

steer performance to predict energy values 

for WM. 

 

Materials and Methods 

 Prior to initiation of the trial, 108 

steers were fed a common high roughage 

growing diet for 64 days.  Steers were 

blocked by weight and sorted into 1 of 18 

pens.  The pens were completely under roof, 

had outside exposure to the south, and 

manure packs bedded with sawdust.  Pens (6 

hd/pen) were assigned to a treatment of 1) 

0% (no WM fed), 2) 15% (15% diet DM as 

WM), or 3) 30% (30% diet DM as WM) 

(Table 1).  On day 0 of the trial, all steers 

received similar veterinary practices and 

were implanted with Synovex-S, and 2 of 

the lightest blocks were re-implanted with 

Revalor-S on day 77.  All steers received 

300 mg Optaflexx for 28-35 days, and were 

ultrasounded prior to shipment.  Steers were 

fed their respective diets for 113 to 134 

days, and body weights reported are the 

average of 2 consecutive-day, pre-fed 

weights that were pencil shrunk 3%.  

 

Results and Discussion 

 Feeding 30% of the diet DM as WM 

decreased final BW (37 lbs) and steer ADG 

(0.30 lbs/d) compared to the 0% or 15% 

diets (Table 2).  No difference was detected 

in overall DMI between any of the diets. 

 

Table 1.  Experimental diet composition 

and analyzed nutrient content of wheat 

middlings and diets 

 Diet or Ingredient 

Diet composition, DM basis 

 0% 15% 30% Midds 

Corn Silage 15.0 15.0 15.0 - 

Cracked- 

Corn 
72.5 57.5 42.5 - 

Midds 0.0 15.0 30.0 - 

DDG 9.0 9.5 10.0 - 

Urea 1.00 0.50 0.00 - 

Supplement1 2.50 2.50 2.50 - 

     

Analyzed Chemical Composition, DM basis 

Crude 

protein, % 
11.2 11.8 12.1 18.9 

NDF, % 17.6 21.0 24.9 38.0 

Fat, % 4.1 4.5 4.5 4.3 

Ca, % 0.92 0.98 0.94 0.19 

P, % 0.39 0.43 0.43 0.21 

K, % 0.59 0.65 0.69 0.99 

Mg, % 0.21 0.26 0.29 0.52 

Ash, % 3.29 4.01 5.06 6.75 

NEg, 

Mcal/cwt 
68.6 66.1 62.1 50.0 

1Provided 10 and 20 g/ton diet DM tylosin 

and monensin, and 1,400, 200, and 22 IU 

vitamins A, D, and E/ lb diet DM. 



Feeding WM at 15% of the diet DM did not 

alter gain efficiency, however when fed at 

30%, gain efficiency was decreased (0.156 

vs. 0.149).  Ultrasound images predicting 

12th rib fat thickness and marbling score 

were not different across the experimental 

treatments. 

 Actual steer performance (pen 

average) was used to calculate dietary NEm 

and NEg values using the 2000 NRC 

equations.  The calculated diet NEm or NEg 

values were plotted (x axis = WM inclusion 

level, y axis = observed Mcal/cwt), and a 

trendline was fitted across the observed 

values for each. The resulting slopes were     

y = -0.07x + 93.8, and y = -0.06x + 63.6 

respectively.  Extrapolating this data to 

100% WM suggests NEm and NEg values 

to be 86.8 and 57.6 Mcal/cwt for WM.   

It is noteworthy to compare the projected 

NEg values (Table 1) to the observed values 

in Table 2.  As the WM percentage in the 

diet increases, so does the 

[observed/projected] comparison, suggesting 

that chemical analysis does not accurately 

predict the energy value of WM.  These data 

suggest that WM can be fed up to 15% of 

the diet DM with no effects on yearling steer 

performance. 

 

Table 2.  Feedlot steer performance when fed various levels of wheat middlings as a replacement 

for corn grain in a high concentrate feedlot diet. 

 Treatment  P-value 

 0% 15% 30% SEM Treatment 0% vs. 30% 

No. of pens (steers) 6 (36) 6 (36) 6 (36)    

Initial BW, lbs 849 847 848 26 0.12 0.12 

Final BW, lbs 1349
a

 1352
a

 1313
b

 21 0.02 0.02 

ADG, lbs 3.90
a

 3.95
a

 3.64
b

 0.11 0.02 0.02 

DMI, lbs 25.0 25.2 24.4 0.6 0.37 0.35 

G:F 0.156
a

 0.156
a

 0.149
b

 0.004 0.02 0.01 

uBackfat
1

, in 0.48 0.51 0.51 0.04 0.34 0.22 

uMarbling
2

 612 610 652 30 0.44 0.29 

Diet NEm, Mcal/cwt3 93.6 93.0 91.5 1.2 0.18 0.08 

Diet NEg, Mcal/cwt3 63.5 62.9 61.7 1.1 0.23 0.10 

NEg WM, Mcal/cwt4 - 57.6 - - - 

1Ultrasound backfat thickness 
2Ultrasound marbling score, 500 = small 0, 600 = modest 0 
3Calculated using the 2000 NRC equations. 
4Predicted by fitting a slope through the observed diet NEg values, and extrapolating to 100% 

diet inclusion level (WM= wheat middlings). 
a,b Means with different superscripts are different (P<0.05). 


