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Mineral Usage

 American Society of Animal 
Scientists 

 American Registry of Professional 
Animal Scientists 

 Delta Waterfowl
 SD Chapter of The Wildlife Society 
 National Bison Association 
 Dakota Territory Buffalo Association 



Discussion: What does 
nutrition mean to you? 





Ruminant 
Digestive 

System

Young ruminant animals
• Function as nonruminants

Mature ruminant animals
• Four functional stomach 

compartments
• Rumen
• Reticulum
• Omasum
• Abomasum





Are we feeding the 
Bison or the Rumen? 
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Bison Feeding

Greater ADG Improved 
F:G

Improve 
marketability

Faster turn 
over



Key 
Considerations

Little is known about the nutrient 
requirements of bison and optimum bison 
feeding systems.

• TMR? Free-choice?
• Season Effects?
• ADG? F:G? DMI?
• Behavioral Factors?



How do we determine what 
to feed? 
• What we know vs. What we have

• Regional availability vs literature vs 
experience 

• What is the best? 
• What's best for bison?
• What fits the market?

• How do you decide? 



Balancing a Ration 

Balancing in beef is done via 
math and complex 

requirements 

Bison don’t have these 
figures
• Bison do have an evolutionary 

advantage 
• Bison are better able to self 

regulate and select what they need
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Discussion: 
What does this mean for 

the bison producer? 



Comparative Performance 



Performance of bison bulls by season

Season 

Item Spring Summer Fall Winter
Initial Wt, lb 540 666 796 875
Conc. Intake, lb/hd/day 13.69a 13.34 a 19.62b 15.96ab

Hay Intake, lb/hd/day 5.93 a 7.21ab 8.29 b 11.53c

DM Intake, lb/hd/day 17.66a 18.50a 25.14b 24.74b

DM Intake, % Body Wt 3.28 2.78 3.18 2.83
ADG, lb/hd/day 1.72 a 1.39 a 1.76 a 0.37 b

DM/Gain 10.24 a 13.51 a 14.41 a 66.00 b

Adapted from National Bison Association



Effect of feeding system on feedlot performance of bison bulls

Feeding System

Item Spring Summer

TMR Separate Grain/Hay

Initial Wt, lb 648 648

Conc. Intake, lb/hd/day 20.37a 17.64b

Hay Intake, lb/hd/day 6.79a 11.82b

DM Intake, lb/hd/day 24.26 a 26.35b

DM Intake, % Body Wt 3.01a 3.28 b

ADG, lb/hd/day 1.39 1.37
Adapted from National Bison Association



Problems?

• In terms of metabolic body mass, bison have 
a reduced feed intake compared to cattle, 
especially during cold winter months.

• Intensive husbandry with very little space 
and rarely have access to pastureland to 
exhibit natural behavior 

• Can develop severe ruminal acidosis with 
concentrate finishing diets commonly used in 
cattle finishing.

• TMR x Free choice Bison

• Slaughtered between 24 and 30 months of 
age

• Longer turnover compared to cattle



Finishing 
bison

• Finishing in feedlots usually takes place 
between 90 to 120 days pre-slaughter 

• Commonly slaughter at 990lb to 1200lb
• DP ~ 60%

• Finishing in a feedlot promote a light red 
color of the meat and uniform marbling

• Increase marketability



Bison vs Beef Growth
Bison Hereford Brahman

Initial BW, lbs 408 550 672

BW after 224 DOF, lbs 787 1,093 1,110

ADG, lbs 1.7 2.5 1.9

DMI, lbs 14.0 21.6 19.4

Feed:Gain, lbs 8.2 8.6 10.3

Avg Days to Slaughter 336 239 239

Koch et al. 1998



Bison vs Beef Carcass 
BISON HEREFORD BRAHMAN

Dressing % 62.2 61.0 62.5

Forequarter % 53.5 51.4 50.4

Retail Product % 70.6 62.1 63.4

Fat Trim % 13.3 22.2 21.3

Bone % 16.1 15.7 15.3

Marbling 3.2 5.4 4.4

Tenderness 5.4 5.4 5.0

Juiciness 5.3 5.1 4.9

Flavor 2.3 3.0 3.1
Koch et al. 1998Marbling: 1 = devoid, 5 = small, 10 = abundant. Tenderness: 1= extremely tough, 8 = extremely tender. Juiciness: 1 = dry, 8 extremely juicy. Flavor: 1 = 

intense, 4 = none. 



Body Condition Scoring

Adapted from Alberta 
Ministry of Agriculture and 

Rural Development.  

























Using BCS 

• Low scores?
• Most likely energy, protein, or 

parasite issues
• Vitamins and minerals play a role 

• Can test for all of these

• High scores?
• No problem? 
• Check your bottom dollar



Wintering 

• Adapted for winter months 
• Will face blizzard headfirst 

• Know that storm will end if they 
push through it

• Shelter not needed 

• Will lose ~10% of BW 
• Weight will bounce back in spring
• Compensatory gain? 



Six Classes 
of Nutrients 

Water 

Protein – Anything with Nitrogen

Carbohydrates – Follow CnH2nOn 
formula 

Lipids – Hydrophobic compounds 

Minerals – Found on periodic table 

Vitamins – Those who don’t really fit 
anywhere else



Vitamin and Mineral Interaction 



Ratios Matter



pH and mineral 
availability 

• N, K, Ca, Mg, and S – pH = 
6.0-6.5

• Micronutrients – pH = <7.0
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Implications in Animal Health 
• Cu – Increased susceptibility to bacterial infections, antioxidant  
• Co – Poor parasitic resistance, rumen function 
• Se – Antioxidant defense, thyroid, immune function, 

reproduction, and production efficiency 
• Zn – Immune function, performance efficiency, reproduction
• Mn – Activation of metalloenzymes that affect lipid and carb 

metabolism, reproduction 
• Toxic elements 

• As, Cd, Pb, Hg 



Conclusions 
• Feeding animals is a dynamic 

venture
• What works for you, may not fit 

your neighbor, the bison, etc.
 

• Consult your decisions with the 
animals and experts

Any questions? 
philip.urso@sdstate.edu

Any time!
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