
For years, Bobby Wall looked
forward to retiring from his job as an
insurance claims adjuster and becoming
a full-time cattleman. He didn’t know
he had a production mystery waiting for
him.

In 2002, when he could turn his full
attention to his 70 Angus and Angus-
cross cows, Wall noticed his black cows
were more of a rusty brown color. More
obvious, at least to his bottom line, were
the open cows.

“Our conception rates weren’t
there,” says the Palmyra, Tenn.,
producer. “Some years it was down to
75% to 80%. Cattle that should have
calved didn’t.”

At first, he suspected the problems
might be from endophyte-infected
fescue. But fescue has been on the farm

since 1981, and Wall keeps a bumper
crop of clover in the pastures to dilute
the endophyte’s effects.

Fortunately for Wall, veterinarian
Bill Pollard, Montgomery County
Extension agent John Bartee and
University of Tennessee (UT)
Extension animal scientist Warren Gill
all suspected a trace-mineral deficiency
and suggested Wall try a high-quality
mineral with a mix of both organic and
inorganic sources of copper (Cu).

Actually, Bartee did more than
suggest. He uses artificial insemination
(AI) to breed Wall’s heifers. When their
reproductive tracts didn’t have the tone
they should, he brought Wall a bag of
minerals.

Wall started using the minerals in
2003 and reports, “Our conception rates
have certainly improved since we
switched to a better mineral. They are

(Continued on page 4)

When Wall’s heifers showed signs of copper
deficiency, Montgomery county agent John
Bartee brought Wall a bag of high-quality
minerals.
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An aggressive trace-mineral supplementation program helped Bobby Wall’s herd reach its potential.

Minerals Solve the Mystery
A copper deficiency prevented cattle from reaching their potential.

Story & photos by
BECKY MILLS
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about 90% for the whole herd.”
That’s in spite of the fact Wall has
shortened his breeding season from
90 to 60 days.

Bartee adds, “There has been a
noticeable difference in the heifers’
reproductive tracts, too.”

Wall also says, “My cows shed off
their reddish winter coats by May.
Before, they would go well into the
summer before they’d shed.”

More than a guess
The mineral cure was more than

a lucky guess on the part of Wall’s
advisors. Similar symptoms had

shown up in other parts of the
county and state. In response, Gill
and co-workers Clyde Lane, Aaron
Fisher and Debbie Jones waged a
full-scale assault with a three-year
forage and cattle mineral survey.
Beginning in 2001 county agents
across the state collected 834 forage
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Copper (Cu) deficiencies aren’t just a Tennessee
problem. At least marginal deficiencies have been
reported out to the western mountain states and
stretching to Florida. So how can you tell if your herd
is affected?

First, take an honest look at your cows, especially
their body condition scores (BCSs). The problem could
be as simple as a lack of protein and energy. “Copper
gets blamed on more problems than it causes,” says
John Arthington, University of Florida (UF) animal sci-
entist. “Producers want to think of it as a magic bullet,
but there are only a few incidences where copper de-
ficiencies cause production problems.”

If you are convinced it is a trace-mineral problem
and copper is the prime suspect, the easiest way to
determine if a deficiency exists is to start with hair
coat. Black cows that don’t have slick, black hair
coats, that are rather slow to shed and have a red-
dish tinge to their coat are symptomatic of copper
problems. “In Tennessee, I think we lost sight of the
fact that black cattle are supposed to be black,”
comments Warren Gill, University of Tennessee (UT)
Extension animal scientist.

Gill uses a hair coat scoring system (see Fig. 1) to
gauge the problem.

However, Arthington says, “In experimental con-
ditions we have not been able to affect coat color.”

Also, look for reproduction rates that aren’t up to
par. If your cattle aren’t settling or are aborting early,
it could be a problem with low copper levels or with
disease brought on by lowered immunity, another in-
dicator. If there is an immunity problem, also look at
selenium (Se) levels — sulfur antagonizes that min-
eral, too.

In Tennessee, blood samples showed copper defi-
ciencies statewide. But, Arthington notes, “It has to be
an extreme case to detect a copper deficiency in the
blood. Liver biopsies are the only reliable way. Fortu-

nately, there are skilled people who can do that.”
If the blood tests do indicate a lack of copper [a

deficiency is usually considered under 0.55 parts
per million (ppm)] then take a look at your minerals.
Check the level of copper and also the form it is in.
Gill says copper oxide usually isn’t considered a very
available source, while copper sulfate and copper
carbonate are more effective.

As for rates, Gill uses the guide presented in Fig. 2.
“Monitor consumption and keep records,” Gill

emphasizes. “The best minerals in the world won’t
work if the cows don’t eat them.” He says consump-
tion varies through the year, but producers should
generally expect them to eat 2-6 ounces (oz.) per
head per day.

“The levels of copper we are recommending for
beef cattle are toxic for sheep and Jersey cattle,” he
warns.

If your cattle are eating too much mineral,
Arthington suggests mixing stock salt with the min-
eral to limit consumption. But, he warns, “Do not of-
fer the salt and minerals separately. They’ll eat the
salt and not the minerals.”

The where, how and how much of copper

Fig. 1: Hair coat scoring system used 
to gauge presence of copper deficiency

Score Condition______ ________________________________________
1 No detectable problem, healthy coat, appearance

appropriate to season

2 Slight indications of off-color in limited amount,
possibly over shoulders or around flank

3 Definite off-color, dull hair covering less than one-
third of body, slightly slow to shed

4 Enough dead hair to cover significant percentage
(more than 50%), slow to shed

5 Hair clearly dead in appearance, brittle, cattle not
slicking off normally

Fig. 2 : Suggested copper levels in mineral supplements based on various conditions, assuming
consumption of 3 to 4 ounces of mineral supplement per cow per day

Forage Forage Suggested level of copper
Scenario copper, ppm sulfur, % in mineral, ppm________________________ ______________ ____________ ________________________
No known problems 10 0.2 700-1,000

Some rough hair coat 8 0.25 1,000-1,200

Rough hair, slow breeders
and some open cows 6 0.3 1,500-2,000

Rough hair coat and more
difficult and significant
breeding problems* <6 >0.31 2,000-3,000

*This scenario is included to emphasize extreme situations in some areas, which may require higher than usual levels of copper
supplementation. Work with Extension agents and mineral suppliers to develop solutions to difficult problems. This may include
developing a custom mineral mixture, typically available but requires ordering in bulk quantities. Monitor consumption carefully if higher
copper levels are chosen. If copper levels exceed label recommendations, there could be a risk of toxicity.

(Continued on page 6)
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samples in the spring and
fall. 

In addition, with help
from UT veterinarian Fred
Hopkins, blood samples
were taken from 20 herds.
David Kirkpatrick, manager
of the UT Central Bull Test
Station, also helped get
blood samples from a
portion of the young bulls
consigned to the bull test.

Copper was at least
marginally deficient, or less
than 10 parts per million
(ppm), in more than 92% of
the forage samples. The

blood work also showed at least marginal
deficiencies across the state.

The next question was, why? As it
turns out, the fescue endophyte probably
is guilty for part of the problem. Copper
levels in the forages were lowest in late
summer. “This goes along with work
from Virginia Tech,” Gill says. “The
endophyte fungus found in fescue
depresses copper availability.”

Still, the fescue endophyte couldn’t
begin to take the full share of the blame.
The major culprit was sulfur. Along with
molybdenum (Mo) and iron (Fe), sulfur
has a reputation for tying up copper and
making it unavailable to plants and
animals. The forages showed sulfur

levels at least marginally
antagonistic in almost 90% of
the samples.

Wall’s cattle were getting hit
with two out of three of the
antagonists.

“We have the largest fossil-
fuel-burning plant in the world
just across the line in Stewart
County,” Bartee says. “Ten years
ago the state of Kentucky told
the Tennessee Valley Authority
(TVA), owner of the plant, that
if they’d burn Kentucky coal,
which is high in sulfur, they
would build new stacks and
scrubbers to take the sulfur out.
It doesn’t take it all out.”

The yellow haze produced by the
plant is visible for miles, even well across
state lines. But there’s more. The area
around Wall’s operation is so rich in iron
that foundries sprung up during the Civil
War to turn the ore into cannons and
cannon balls.

Wall had the water tested in his pond
and springs. Both tested positive for
antagonistic amounts of sulfur and iron.

Convinced, Wall turned to a mineral
mix with both chelated and inorganic
sources of copper.

“Organic, or chelated, minerals have
a higher availability to animals, but
almost all the data suggests healthy,
mature cows do as well on inorganic
minerals,” says University of Florida
(UF) animal scientist John Arthington.
“If antagonists are present, they
(chelated minerals) can make a
difference.”

Wall is just grateful he found out
about the deficiency so he could correct
it. “We didn’t know,” he says. “Daddy
always put out a white salt block until
spring. Then he’d put out a red one. I
had been feeding minerals all along but
got them wherever because I thought all
minerals were created equal. It has been a
matter of education.”

Mystery (from page 4)

Wall follows the recommendations of Warren Gill, UT Extension
animal scientist.

Wall’s cattle look and perform better now that they are on a high-quality mineral.
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