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Practical Applications of Mineral 
Supplementation

Dale ZoBell Ph.D

Dept of ADVS, Utah State University

Build rations with a microscope and feed with a 
chain saw.

When and How to Supplement Minerals
and Vitamins

Minerals for  Beef Cattle

• Requirement dependant on animal type.

–Pregnant versus lactating.

–Growing or finishing steers or heifers.

Minerals for  Beef Cattle

• Supplementation not always required

• Most producers have limited understanding.

• Mineral levels for feeds vary by geographic area

Minerals for  Beef Cattle

–Macro - required in relatively large quantities.

• Ca, P, Mg, K
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Minerals for  Beef Cattle

–Micro - required in relatively small quantities.

• Zn, Mn, Cu, Se, Co, I

Calcium

• Relatively high in roughages
–No need to supplement roughage diets

• May be used to “mask” taste of phosphorus

• *Supplementation necessary in finishing cattle 
diets
–Ca:P ratio should be at least 1.5:1

Mineral Inter relationships

20-40 ppm30 ppmZinc

600-1000 ppm800 ppmSodium

0.5-0.3 ppm0.2 ppmSelenium

5000-7000 ppm6000 ppmPotassium

20-50 ppm40 ppmManganese

500-2500 ppm1000 ppmMagnesium

50-100 ppm50 ppmIron

0.2-2.0 ppm0.5 ppmIodine

4-10 ppm8.0 ppmCopper

0.07-0.11 ppm0.1 ppmCobalt

RangeRequirementMineral

Dietary M ineral Requirments

Calcium and Phosphorus
Requir ements

DM I Ca P 

L actating Cows 
(aver age milk ing

abil i ty)

1200 lbs 23 .06 .05

L actating Cows 
(super ior

milk ing abi li ty)

1200 lbs 23.8 .09 .06

Selected feeds calcium and
phosphor us content (DM B)

Feedstuff Calcium
(% )

Phosphor us
(% )

Gr ass for age 
(vegetat ive)

.48 .22

A lfalfa  hay 2.00 .45

Cor n  Si lage .23 .22

Bar ley  gr ain .05 .38
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Requirements for 1300 lb Cow Late Pregnancy

Feedstuff Ration 1 Ration 2 Ration 3 Ration 4 Ration 5

Alf/grass hay 26 9

Grass or oat hay 27

Straw 20 10

Barley 8 6

Corn Silage 40

Mineral
(17%P)

.1 .1 .1

Requirements for 1300 lb Cow After Calving 
(20 lb milk)

Feedstuff Ration 1 Ration 2 Ration 3 Ration 4 Ration 5

Alf/grass hay 26 (34) 9 (25)

Grass or oat hay 27 (35)

Straw 20 (20) 10 (5) (7)

Barley 8 (9) (4) 6 (8)

Corn Silage 40 (40)

Mineral
(17%P)

.1 (.15) .1 (.25)
+ (1.0 lb
Prot sup)

(1.5 lb)
Prot sup

.1 (1 lb)
Prot sup

 Calcium and Phosphorus in a grazing cow's diet 
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Ca in grass 

P Requirement 

Adequate 

Oct March Sept 

Symptoms of Tr ace Element Deficiency

V ar iable Cu Co M n Zn Se

Poor  Gr owth X X X X X

Decreased M i lk X X

A nemia X X

L ameness X X X

Diar r hea X X

Bleached H air X

Dermati tis X

Infer ti li t y X X X X

Selenium Deficient Areas

Sel Deficient

Var iable

Uncer tain

Recommended Trace Mineral

• Zinc - 7500 ppm

• Manganese - 5000 ppm
• Copper  - 2500 ppm
• Iodine - 70 ppm
• Cobalt - 40 ppm
• Iron - 1600 ppm
• Selenium – 120 ppm
• Salt - 93%

$7.67/bag FOB 
Lewiston
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INTERMOUNTAIN CATTLEMAN 
BEEF MINERAL

PRIME FORCE MINERAL
To be used as a forage extender  for  cattle on pasture

Code # 54138
GUARANTEED ANALYSIS

Calcium………………(min)……………14.0 %.........................(max)16.8 %    
Phosphorus (min)…………………………………………………… 8.0 %

Salt……………………(min)……………15.4 %........................(max)..18.4 %
Magnesium (min)……………………………………………………… .2.4 %
Potassium (min)……………………………………………………… 1.4 %
Copper (min)…………………………………………………………2,000 ppm
Manganese (min)…………………………………………………….3,100 ppm
Zinc (min)………………………………………………………… .4,100 ppm
Selenium (min)………………………………………………………….36 ppm
Vitamin A (min)………………………………………………….300,000 IU/lb
Vitamin D (min)………………………………………………… .34,000 IU/lb
Vitamin E (min)………………………………………………………500 IU/lb

$16.29/bag FOB 
Lewiston

INTERMOUNTAIN CATTLEMAN 
BEEF MINERAL

Rich County TM Salt M ix
(Not for  Sheep or  Goats)

GUARANTEED ANALYSIS

Salt………………………….……………………........................(max)95.0 %
Iron (min)……………………………………………………………..2400 ppm
Copper (min)…………………………………………………………2,500 ppm
Manganese (min)…………………………………………………….3,500 ppm
Zinc (min)…………………………………………………………....4,000 ppm
Cobalt (min)……………………………………………………………40 ppm
Iodine (min)…………………………………………………………….70 ppm
Selenium (min)………………………………………………………..110 ppm
Vitamin A (min)………………………………………………….303,000 IU/lb
Vitamin D (min)………………………………………………… .40,000 IU/lb
Vitamin E (min)………………………………………………………200 IU/lb

$258.53/Ton 
FOB Lewiston

How to Supply Minerals

• Free choice

• Mixed into feeds

• In a supplement
– dry
– blocks
– liquid

Common Mineral Concentrations

• Calcium
– Limestone – 36%

– Dicalcium Phosphate – 20%

• Magnesium
– Magnesium Oxide – 55%

• Phosphorus
– Dicalcium Phosphate – 18%

Mixing Minerals

• Livestock on high grain
– 1 part TM salt

– 1-2 parts Dicalcium Phosphate ?
– 1-2 parts limestone

• Livestock on pasture, hay, and/or silage
– 1 part TM salt
– 1-3 parts Dicalcium Phosphate

Mineral Analysis of Forages

- Analysis must be  representative

- Not necessary every year

- Difficult to do on range pastures

- Inexpensive
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Minimum Requirements
on the Ranch

• Growing cattle and replacement heifers

–Trace mineralized salt free choice

–Recommended levels as descr ibed previous

Most Common Problems Producers Have With 
Mineral Supplementation

• Don’ t know if they have a deficiency
– Mineral levels not checked during a feed test

• Don’ t feed test

• Purchase inappropriate products
– Purchase decisions based on “what others are doing” .

– Feed supply store has limited knowledge - usually not mineral 
oriented.

– Purchase products due to slick selling.
– Convenient and easy.

• Right product fed at the wrong time or vice versa
• Must beware of mineral ratios (Ca:P, Cu:Mo etc)

How Do You Know If You Have A 
Mineral Problem

• Extended calving season
• Open cows in the fall
• Obvious signs

How to Calculate Required Mineral

• Requirement is 30 ppm Zn
• That means 30 mg/kg of dry feed
• If they consume 10 kg (22 lbs) then they require 

300 mg (30 X 10)
• If the grass being fed has 20 ppm that is 20 mg/kg
• The feed supplies 200 mg (10 kg of feed X 20 

mg/kg in the grass)

Block Products

Character istics:

- Ease of use

- Provide some level of supplementation

- More expensive than dry feeds

- Intake var iations

- Confusing

Where Block Products May 
Work

- No other  way to supplement

Eg. On the deser t

- Out of Convenience

- Cattle won’ t consume

their  salt free choice
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Miscellaneous Products for  Cattle 

- Rock salt and mineral

- L iquid supplement

- Feed additives

- Ionophores

Vitamins for  Beef Cattle

V itamins for  Beef  Catt le (DMB)

V itamin Requir ement        

A 1-2000 IU/lb f eed

D 125 IU/lb of  feed

E 6-25 IU/lb of  feed

How to Supply Vitamins

• Inject

• Mixed into feeds
– TMR
– with mineral

• In a supplement
– dry
– blocks
– liquid

Feed Analysis

- Be sure the analysis is 
representative of your  feed.

- Ask for  energy values.

- Not necessary every year  on 
“ basic-type” feeds (ie. Straw, 
alfalfa hay).

- Cr itical for  silages or  feeds that 
are mixed (ie. Alfalfa/grass hay) 
and annuals (oat hay).

Feed Analysis

• Various components
– Moisture
– Dry Matter

– Crude Protein

– TDN

– Acid Detergent Fiber

– Neutral Detergent Fiber 

– Minerals etc.

• Wet chemistry versus NIR
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Thanks


