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Just One Component

 Nutrition

 Herd Health Program

 Management

 Genetics 

 Environment

 Disease Challenge

 Mineral Supplementation



Goals  

 Challenge you to evaluate your mineral program

 Offer some options for:

 Supplementation

 Testing 

 Troubleshooting





Macrominerals

 Calcium

 Magnesium

 Phosphorous

 Potassium

 Sodium

 Chloride

 Sulfur

Microminerals

 Copper

 Zinc

 Selenium

 Manganese

 Chromium

 Cobalt

 Iodine

 Iron

 Molybdenum

 Nickel



Trace Minerals

 Required at concentrations less than 100 parts per million (ppm) 

or mg/kg of diet

 National Research Council recognizes 10 trace minerals

 Four considered most important in grazing beef cattle

Zinc-Zn

Manganese-Mn

Copper- Cu 

Selenium-Se



Copper

 Absorbed in the small intestine

 5% absorbed

 Stored in the liver

 Functions

Reproduction 

Immune System

Collagen synthesis and maintenance

Enzyme function

Red Cell Maturation

Pigment



Copper 

 Requirement in Beef Cattle

10 mg/kg (ppm) 

 Breed differences 

Simmental, Charolais excrete in urine making them more likely to be deficient 

 Common Antagonists

Calcium 

Iron

Sulfur-Binds Copper in rumen

Molybdenum-Binds Copper in rumen prevent absorption

need Cu:Mo ratio >2:1 or results in secondary deficiency

Nutrient Range Jakes 
Aug 

Jakes  
Mar 

Flat  
Aug 

Flat  
Mar 

Gas 
Aug 

Gas 
Mar 

Ca 0.2-0.8 0.79 1.1 0.7 1.2 1.12 1.24 

Iron 50-100 434 348 274 507 196 251 

Sulfur .15-.40 0.08 0.31 0.09 0.29 0.1 0.24 

Mo <1 2.46 1.52 1.18 1.11 0.43 1.02 

Copper 10-15 5.67 10.6 4.3 7.95 4.11 8.47 

 



Signs of Copper Deficiency

 Early embryonic loss/Infertility

 Weight loss and diarrhea

 Anemia

 Poor immunity

 Joint issues

 Hair color changes

 Tendon and ligament changes

 Serum levels <0.8 ppm

 Liver <25 ppm



Selenium

 Absorbed in small intestine

 Functions

Immune Response

Reproduction

Component of Glutathione Peroxidase-prevent oxidative `
damage

Thyroid hormone metabolism



Selenium

 Requirements

0.1-2 mg/kg (ppm)

 Common Antagonists

Sulfur

Calcium 

Iron

Nutrient Range Jakes 
Aug 

Jakes  
Mar 

Flat  
Aug 

Flat  
Mar 

Gas 
Aug 

Gas 
Mar 

Ca 0.2-0.8 0.79 1.1 0.7 1.2 1.12 1.24 

Iron 50-100 434 348 274 507 196 251 

Sulfur .15-.40 0.08 0.31 0.09 0.29 0.1 0.24 

 



Signs of Selenium Deficiency

 Impaired immunity 
White Blood Cell

 Poor reproduction
Late term abortion 

Early embryonic death

Lowered motility of sperm 

 Retained placentas

 Poor performance
Decreased feed efficiency

 Poor stress tolerance 

 Muscular cramping

 White muscle
Muscle weakness 

Liver < 0.25 ppm

Blood  <0.08 ppm



Zinc

 Absorbed in the small intestine
 70% absorbed from diet
 Functions

Immune System
Reproduction
Skin and hoof health
Protein Synthesis
Vitamin A utilization

 Requirement

20-30 mg/kg (ppm)

 Common Antagonist

Calcium

Phosphorous

Iron 

Sulfur

Nutrient Range Jakes 
Aug 

Jakes  
Mar 

Flat  
Aug 

Flat  
Mar 

Gas 
Aug 

Gas 
Mar 

Ca 0.2-0.8 0.79 1.1 0.7 1.2 1.12 1.24 

Iron 50-100 434 348 274 507 196 251 

Sulfur .15-.40 0.08 0.31 0.09 0.29 0.1 0.24 

Zinc 20-40 23.2 30 20 24.5 11.8 30.9 

 



Signs of Zinc Deficiency

 Poor fertility
Sperm dysfunction

Loss of libido bulls

 Bone and joint problems

 Abnormal Skin and hooves
Thickened skin

Hair loss

 Poor wound healing

 Liver <25 ppm

 Serum <0.8 ppm



Manganese

Functions
Immune Response

Reproduction

Spermatogenesis

Ovulation

Embryo Survival

Bone and cartilage synthesis

Deficiency

Reproduction issues

Abnormal bone and joint development

Abnormal skin, hair and hooves

Liver <2.5 ppm

Serum-Heavy metal screen from CAHFS-

Davis doesn’t include Mn

Nutrient Range Jakes 
Aug 

Jakes  
Mar 

Flat  
Aug 

Flat  
Mar 

Gas 
Aug 

Gas 
Mar 

Ca 0.2-0.8 0.79 1.1 0.7 1.2 1.12 1.24 

Iron 50-100 434 348 274 507 196 251 

Sulfur .15-.40 0.08 0.31 0.09 0.29 0.1 0.24 

Mn 20-50 94 258 97.6 136 64.1 115 

 





Testing for Trace Minerals

 Necropsy 

 Liver sample=Gold Standard sample

 Can take a piece of liver from any animal that dies and freeze to send off

 Liver Biopsy 

 Blood Sample





Trace Mineral Supplementation Options

 Loose mineral

 Blocks

 Tubs +/- combination with protein supplementation

 Liquid protein supplementation with mineral pack

 Injectable

 Bolus



Challenges With Mineral 

Supplementation

 Consumption varies- up to 20% of the cows will not consume supplement

 Absorption varies between trace mineral -organic versus inorganic

 Time and Labor to put out loose/blocks/tubs

 Facilities and labor to put in boluses or multiple injections



Loose Mineral Comparison



Ingredient Comparison



Why $1000/Ton Cost Difference

Inorganic

 Oxides

 Sulfates

 Blocks, Basic least cost loose 

mineral

Organic

 Amino acid 

 Proteinate

 More bioavailable than inorganic

 Utilizes different carriers

 Example bound to amino acid

 More amino acid channels out of 

gut

 Greater uptake of mineral



Mineral Feeding Loose, Blocks and Tubs

 Place in high traffic areas

 1 feeder/tub per 40 cows

 Extra consideration to palatability if high mineral content in water source

 Requirements of the animals your are supplementing

 Bioavailability of minerals to cow



Ranch:  Mariposa

Field: Gas                                                                     Calculation                                        

Number of head in field 250 # hd

Ounces per head per day 4 ounces

Total ounces per day 1000 #head x ounces

Total pounds per day 63 Ounces per day/16

Total pounds per week 438 pounds x 7 days

Total number of bags per 
week 9 pounds per week/50



Injectable Mineral

Trace Mineral per mL

 Zinc 60 mg 

 Copper 15 mg

 Selenium 55 mg

 Manganese 10mg

Recommended Use 

 Bulls 3 times per year

 Cows 

4 weeks before breeding

4 weeks before calving 

 Calves

At birth

At 3 months and or weaning

 Heifers

Every three months especially 4 weeks 
before breeding 



Kansas State Study Multimin vs. Saline



Research

 Daugherty et al. (2002) Crossbred beef cows treated with injection of trace minerals (Cu, 

Zn, Mn and Se)

Injected cows had greater serum concentrations of copper than controls

No effect on conception rate, survival rate of calves, or passive transfer

 Ahola et al. (2004) Supplemented grazing beef cows with Copper, Zinc and Manganese 

Increased liver concentrations of the three supplemented minerals in the first year

Only increased liver concentration of Copper in the second year

Greater AI pregnancy rates than un-supplemented cows

 Stanton et al. (2000) Supplemented supra-nutritional amounts of organic trace mineral 

compared to cows receiving inorganic trace mineral supplements alone.

Organic trace mineral cows had greater pregnancy rates

Increased ADG by organic trace mineral calves

No difference in BW change, BCS change, calf BW at birth, or calf immune function



Boluses

Copasure 25 g (Copper Oxide)- 6 

months



Reloader 250 Mineral Bolus-$15 for 2 

boluses

 Delivers 250 days of essential trace minerals and vitamins to every cow

 Eliminates intake variability

 Six trace minerals and three vitamins (Zn, Cu, Mn, Se, I, and Co, Vitamin A, 

Vitamin D3 and Vitamin E

 Not a replacement for a complete year-round mineral program



 22 month old, 7 month pregnant heifer

 Irrigated pasture year round

 Hay in dormant season

 +/- Liquid protein supplement

 Irregular vaccine program

 Marginal BCS



A507- 1st Calf heifer 

Moved to native pasture and 

supplemented for 4 months

Loose mineral supplement

Contained organic and 

inorganic

Moved home 1 week prior to death

B400- 3 year old

Same supplement history as previous 

slide



Serum and Blood Mineral Levels

1111/26/13 3/18/2014 8/5/2014

Se Cu Se Cu Se Cu

925 0.2 0.9 0.22 0.88

926 0.03 1.1 0.1 0.77

1116 0.18 0.72 0.15 0.8

1117 0.09 1.3 0.15 0.86 0.1 0.54

1119 0.14 1.4 0.16 0.67

1120 0.09 1.2 0.13 0.92 0.14 0.82

1122 0.13 1.3 0.15 0.8

Herd Health 

Monitoring

-Loose Mineral

-Protein tubs with a 

mineral pack

-Bolus

Copasure

Se 365

Selenium 0.08-0.5

Copper 0.8-1.5



Research

 Daugherty et al. (2002) Crossbred beef cows treated with injection of trace minerals (Cu, 

Zn, Mn and Se)

Injected cows had greater serum concentrations of copper than controls

No effect on conception rate, survival rate of calves, or passive transfer

 Ahola et al. (2004) Supplemented grazing beef cows with Copper, Zinc and Manganese 

Increased liver concentrations of the three supplemented minerals in the first year

Only increased liver concentration of Copper in the second year

Greater AI pregnancy rates than un-supplemented cows

 Stanton et al. (2000) Supplemented supra-nutritional amounts of organic trace mineral 

compared to cows receiving inorganic trace mineral supplements alone.

Organic trace mineral cows had greater pregnancy rates

Increased ADG by organic trace mineral calves

No difference in BW change, BCS change, calf BW at birth, or calf immune function



Summary 

 Several Options for supplementation

 Be aware of antagonists

 Know the signs of deficiency

 Consider testing live or post-mortem





Questions?


