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MINERALS ALLOW FOR OPTIMAL PERFORMANCE
 Mineral supplements do not need to be complicated

if forage quality is good!


Most nutrition issues are protein and energy

 Most important source comes from feeds- especially

pastures and forages

•

Minerals dependent on animal type- lactating vs.
growing vs. finishing and geography

WHY WORRY ABOUT MINERALS?

FORAGES NEED TO HAVE THE MINERALS FIRST!

 Soil mineral level and availability
 Temperature at certain times of the year may

also affect mineral uptake

 The season of the year influences plant mineral

concentrations, mainly due to a dilution effect,
with decreasing mineral levels as plants mature.

 Different plant species will also have varying

contents.

MINERAL CONCENTRATIONS

 Browse and forb plant species may have higher

mineral concentrations than grasses

 Animals eating a variety of plants are less likely to

have mineral deficiencies

•

Mineral absorption is dependent on many factors:

o Rumen pH
o Ratio of protein to energy
 Excess protein creates ammonia, which changes rumen
pH, and makes minerals less available (more in the
manure)
o Bacteria in the rumen

MACRO MINERALS

 Some minerals are adequate in forages, some are never in adequate amounts, so must always be in a supplement,

and some are marginal and may need supplementation.

•

Adequate

Potassium

•

Deficient

Sodium (when combined with Chlorine, makes salt)

•

Marginal

Calcium, Magnesium, Phosphorous, Sulfur

TRACE MINERALS

 Just as with the Macro-minerals, some are adequate, others are deficient, and some are marginal.
•

Adequate

Manganese, Iron

•

Deficient

Selenium

•

Marginal

Zinc, Copper

GOOD FORAGES

MACRO MINERALS

 Calcium is often in adequate amounts in forages, and

legumes have higher levels than do grasses. Grains
and grain crop silages have very low levels of
Calcium.

 Phosphorous is high in grains and low in forages;

important to reproduction and growth.

MAGNESIUM AND GRASS TETANY

 Magnesium is an important mineral for grazing cattle because of the association with grass tetany. Grass tetany is

usually seen in cattle in the early spring when there is lush grass growth and cool, wet weather and is caused by a
deficiency of magnesium to the cattle.
 One interesting point is that in grass tetany during the spring, wet soils make potassium available, and potassium is

taken up before magnesium in plants. That is why Mg levels are low in plants during the spring.

GRASS TETANY

 The disease is characterized by a staggering gait, nervousness, and death of the animal. It usually occurs in older

cows, and death can result in a matter of hours after the onset of symptoms. Producers who observe these
symptoms should call a vet immediately to administer magnesium intravenously. It is important to provide a
magnesium supplement in a free-choice mineral mixture during periods of high potential for grass tetany.
 Rarely occurs with ewes/does (if it does, it is more likely in heavy milking dairy goats)

COPPER
 Copper (Cu) can be toxic to sheep!
 Although there is an important function of Cu in the body is a required, excess amounts are concentrated in the

liver rather than being excreted.

 Over time, this excess of Cu can destroy liver tissue, resulting in death of the animal. Our soils and forages grown

on them, contain Cu levels that are close to the animals’ requirements. Sheep minerals for the mid-Atlantic region
should not have any Cu added to them.

 **Note – These levels are too low for cattle and goats, properly formulated minerals for these species always

have Cu added to them. Mineral mixtures formulated for cattle and for sheep can be toxic to sheep if used
for a long time.

SELENIUM

SELENIUM

SELENIUM

 Selenium (Se) is an essential trace mineral for livestock. Selenium deficiencies are seen in many species, including

cattle, sheep, goats, horses, swine, white-tailed deer, and elk
 The disease is characterized by muscle weakness, heart failure, unthriftiness, and death. Se deficiency also causes

effects that are not immediately observable and result in poor livestock performance
 Other minerals in the soil, such as sulfur, also may lower Se bioavailability in growing plants. In addition, different

plant species may take up Se in the soil at varying rates.


Alfalfa has been shown to take up Se much better than red clover in Se-poor soils.

SELENIUM

 Many routinely administer selenium injections to

newborn calves/lambs/kids.

 Selenium blocks not desirable for sheep/goats

SELENIUM

 Injectable Selenium can be given either

subcutaneously (just below the skin) or
intramuscularly (into the muscle), and must be
obtained under veterinarian approval.
 Be sure to follow label recommendations;

overdosage can be toxic to animals.

CAFETERIA STYLE MINERALS


Nutritional wisdom of livestock



Minerals are all offered separately, animals chose what they
want

“Sulfur in well water can cause copper deficiency in sheep and
goats if you can smell it. The 250 mg/L mentioned is the level at
which the water would be toxic to consume. We had the absolute
worst copper deficiency situation about 15 years ago due to the
sulfur in our well water -- does not getting pregnant, not staying
pregnant, and even goats dying. I never had a buck live past the age
of three the first five years I owned goats. Later I realized it was
because my bucks drank well water 365 days a year whereas my
does and kids at least had mostly rain water for about six months
out of the year. Our Shetland sheep even became copper deficient
and needed additional copper.”



BUYING MINERALS

•

Buying ‘cheap’ minerals may mean low availability

•

In some mixes only 10-20% are absorbable by the animal when compared to the sulfate, chloride, organic, or
chelated forms in more expensive mineral mixes.

•

The advantage of more available forms of minerals are seen when stress increases
•

Weather, deworming, vaccination, and weaning

•

Does a poor mineral program mean we have to buy additional hay, or grain, or treat sick newborn calves/kids/lambs, or
blame the cow/doe/ewe for having weak calves/kids/lambs that die shortly after birth? With the price of calves/kids/lambs,
how much is having a greater survival rate, or more twins that are raised?

FEEDING MINERALS
•

Salt should be available all the time

•

Cattle 2-4 oz/head/day in ($10-20/year)

•

Sheep/Goats .5-1.5 oz/head/day

•

Loose minerals need a feeder

•

Tubs may be more expensive, contain molasses to
encourage consumption, also supplement protein
and energy

•

May also have options for feed though fly control
with a mineral mix

PALATABILITY

 Livestock do not eat the same amount of mineral throughout the year. They have a craving for salt, and will

consume a complete mineral to get salt. Some ingredients are not very palatable; intake may be lower when are
included. Often grain products or artificial flavor enhancers are added to mineral mixes to encourage higher
intake.
 Intake is higher when consuming lush fresh forage, such as in the early spring. During the dry summer months

intake is lower, this is also the case when eating hay. If a water source is nearby intake is higher than when water
is a great distance away. In addition to nearby water, intake is higher if mineral feeders are located in shady areas
or along paths frequently traveled.

FINAL THOUGHTS

 To control mineral costs and overfeeding, forage and soil testing along with fecal testing can be

completed prior to supplementing minerals.


Liver biopsies provide the most accurate reflection of mineral absorption if you are having issues

 Ideally minerals should be given free-choice, in a loose form, and intake should not be restricted

QUESTIONS?
arp253@cornell.edu/518-649-0267

