
Great advances have been
achieved through genetic selection,
but it’s still difficult to select for
increased reproductive
performance. As they are currently
measured, direct reproductive
traits are not highly heritable. The
environment, however, looms large
in importance to reproductive
success.

Fortunately, producers usually
have some control over certain
environmental factors, including
the most important one —

nutrition. So, producers need to
know how nutrition can affect
reproduction, for better or for
worse. A review of the basics
never hurts, so consider some
specific nutrition and reproduction
interactions (see Table 1, page 6).

First, producers should
remember that providing a
balanced diet to females is most
critical during the last trimester of
pregnancy and through the
breeding season. Late gestation
brings increased nutritional
demands, and those demands
increase even more during early
lactation. Among the functions

fueled by nutrients, reproduction
typically takes a back seat to
feeding a calf and the cow’s own
body maintenance. Consequently,
thin cows often do not rebreed.

“Body condition is correlated
with several reproductive events,
such as postpartum interval,
services per conception, calving
interval, milk production, calving
difficulty and calf survival. And all of
those bear upon the net income of
a cow-calf operation,” says Rick
Funston, University of Nebraska
Extension reproductive physiologist.

“Body condition is the single
most important factor controlling
when beef heifers and cows will
resume cycling after calving. Body
condition at calving also influences
response to postpartum nutrient
intake. Cattle should have a body
condition score (BCS) of 5 or 6 (on
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a 9-point scale) at calving and
through breeding to assure
optimum reproductive
performance,” Funston adds.
(For tips on how to score your
cows for body condition, visit
www.cowbcs.info, which
features photos, video clips
and explanations.)

E n e rgy and pro te i n
The nutrients that bear

most heavily on body condition
are energy and protein.
Inadequate daily energy intake
is the most common cause of
reduced performance among
cattle on forage diets. This is
particularly true for cattle on
low-quality forage diets,
because low energy intake
often stems from a protein
deficiency. According to
Funston, rumen microbial
activity necessary for efficient
forage utilization is hampered
when forage diets contain less
than 7% crude protein (CP).

“If protein requirements are
not met, forage intake and
digestibility go down.
Correcting a protein deficiency
is usually the first step in
formulating a supplementation
program for cattle on low-
quality forage,” he adds. “But
fixing the protein problem
often fixes the energy
problem, too.”

Funston says problems also
result from too much of a
good thing. Overfeeding of
either energy or protein is
costly and can have negative
effects on reproduction.
Females carrying excess body

condition (greater than BCS 7)
may experience more calving
difficulty and lower
reproductive performance than
cows or heifers in moderate
condition. 

Overfeeding protein during
the breeding season may
compromise fertility,
particularly when animals also
receive inadequate energy.
This is thought to result from
decreased uterine pH during
the luteal phase of the
estrous cycle. The
combination of high levels of
degradable protein and low
energy concentrations in
early-season grasses may
result in lower fertility rates in
females placed on such
pastures near the time of
breeding.

M i n e rals
Funston says current

knowledge about the
nutritional roles of minerals
might be likened to the tip of
an iceberg. Certainly, the
complex interactions of
minerals and other nutrients
are important to all
physiological processes,
including reproduction. Salt
(sodium chloride) is the most
important mineral in terms of
need. Normally, feedstuffs do
not contain sufficient amounts
to meet beef animal
requirements, so salt should be
provided free-choice at all
times.

An old rule of thumb says
forages low in protein will also
likely be low in phosphorus (P).
Most mature forages are
deficient in this mineral, and
phosphorus deficiencies have
been associated with
reproductive problems. Diets
should be evaluated and
supplemented accordingly, but
Funston cautions producers
against overfeeding
phosphorus. It is expensive and
there is no added benefit to
reproductive performance.
Furthermore, excessive
phosphorus supplementation
may pose an environmental
concern.

Funston advises a careful
look at the mineral content of
diets that incorporate
coproducts produced by the
ethanol or grain-milling
industries. These products
often contain high levels of
phosphorus.

Calcium (Ca) is generally
adequate in forage-based
diets. However, it is included
in most commercial mineral
mixes because many
phosphorus sources also
contain calcium. Other

I n te ra c t i o ns (f ro m p ag e 1)
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I nad e q u a te da il y e n e rgy i n ta ke is the most
common ca use of re d u ced perfo r ma n ce
a m o ng ca t t le on fo ra ge diets.

Ta ble 1: Effe c tso f n u t ri e n t excess es or defici e n ci es on re p ro d u c t i o n
N u t ri e n t co nsu m p t i o n Re p ro d u c t i ve co ns e q u e n ce

E xcessi ve energy i n ta ke Low co n ception, abortion, dysto cia, re tained pla ce n ta ,
re d u ced libi d o

I nad e q u a te energy i n ta ke De layed pu b e rt y, su pp ressed est r us and ovula t i o n ,
su pp ressed libido and sp e r ma tozoa pro d u c t i o n

E xcessi ve pro tein inta ke Low co n ception ra te

Vi tamin A defici e n c y I m pa i red sp e r ma to ge n esis, anest r us, low co n ce p t i o n ,
a b o rtion, wea k o f fsp r i ng, re tained pla ce n ta

P h osp h o r us d e f i ci e n c y A n est r us, irreg ular est r us

S e lenium defici e n c y Re tained pla ce n ta

Co pper defici e n c y De p ressed re p roduction, impa i red immune syste m ,
i m pa i red ova r ian fun c t i o n

Zi n c d e f i ci e n c y Re d u ced sp e r ma to ge n esis

S o u rce : Ta ken from “Pro ceed i ngs: Appl ied Rep ro d u c t ive St ra teg ies in Beef Ca tt l e , ”
co u r tesy of North Ce nt ral Region Bov i ne Rep ro d u c t ive Ta s k Fo rce and Un ive r s i t y o f
N eb ra s ka. Rep r i nted from su m m a r y by H.J. Bea rden and J.W. Fu q u ay, 1992, “Nutritional
Ma n ag e m e nt, Appl ied Animal Rep ro d u c t i o n . ”
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mature range and pasture, crop
residues, and other low-quality
forages. Funston says vitamin A
does play a role in embryo
development. Supplementation
before and after calving may
increase conception rates.

I o n o p h o res
Research has shown that

feeding an ionophore can enhance
reproductive performance. Cows
and heifers whose diets include
sufficient energy and an ionophore
usually exhibit shorter postpartum
intervals. Studies also have
demonstrated that adding an
ionophore to heifer development
rations will encourage earlier onset
of puberty.

Fa t su pple m e n ta t i o n
There has been much discussion

about feeding fat to increase
energy density of high-roughage
diets and to exert a direct effect
on reproduction. Evidence suggests
fat supplementation can affect
several organs involved with
reproduction, including the
hypothalamus, anterior pituitary
gland, ovaries and uterus. Funston
says researchers haven’t figured
out exactly how to supplement fat
to enhance reproductive
performance beyond the energy
contribution. Complicating the
matter is the fact that negative
responses also have been reported.

For example, some studies
indicate fat supplementation
during late gestation may help
improve pregnancy rates during
the upcoming breeding season.
However, most studies show fat
supplementation after calving is of
limited value. Some recent
research associated the feeding of
fat high in linoleic acid with
increased prostaglandin
production in postpartum females
and a decrease in production of
several hormones important to
normal reproductive function.

Research, Funston says, has
produced varied and inconsistent
results, including positive, negative
and no apparent effect. Animal
response appears to be dependent
upon body condition, age,
nutrients available in the basal diet
and the type of fat supplement
fed. Positive responses reported in
some studies may be a result of
adding energy to the diet through
the fat supplement or direct
effects of specific fatty acids.

“The fat source may be the
key, because fats are not all the
same. Different fats may have
different effects,” Funston says.
“Until these interrelationships are
better understood, producers are
advised to strive for low-cost,
balanced rations. If a source of
supplemental fat can be added
with little or no change in the
ration cost, producers would be
advised to do so.”

macrominerals include magnesium
(Mg), potassium (K), chlorine (Cl)
and sulphur (S). Deficiencies and
excesses of these minerals may
hinder reproduction. The need for
supplementation depends on the
levels at which the respective
minerals are present in the diet. The

same is true for trace or
microminerals, including copper
(Cu), cobalt (Co), iodine (I), iron
(Fe), manganese (Mn) and zinc (Zn).
Funston reminds producers that
analysis of stock water is advisable
since water may be a significant
source of minerals that affect
reproductive function.

Vi ta m i ns
While vitamins are important to all

animal diets, requirements for most
of them are met without
supplementation. Vitamins C, D, E
and B-complex are either synthesized
by rumen microorganisms,
synthesized by the body or available
in common feedstuffs. Vitamin A,
however, typically is deficient in

I n te ra c t i o ns( f ro m p ag e 6 )


