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Nutritional needs of a mature beef cow vary depend-
ing on her production level and phase of production. The
cow’s production phases can be divided into: (1) the dry
period (after weaning); (2) the prepartum (the last couple
of months before calving); (3) early lactation (first 3
months of lactation); and (4) late lactation (last 4 to 7
months of lactation).

Estimates of nutritional requirements for the first
three periods of production have been developed by the
National Research Council’s (NRC) subcommittee for
beef cattle nutrition (see Table 1 of CL300, “Nutrient
Requirements of Beef Cattle”). Included here also is a
column for dry matter intake (DMI). These levels are
guidelines to be used to develop feeding levels for the
cow herd and are estimates from research data from
selected groups of cattle in confinement. The values will
need to be adjusted to fit individual environmental and
management situations and type of animals.

Dry Period
The cow’s nutrient requirements are the lowest dur-

ing the early dry period. Nutrients during this period are
needed essentially for maintaining the body. Nutrients
are also needed for grazing and other routine activities,
including maintaining body temperature during ex-
tremely hot or cold temperatures. There is little need for
nutrients for production, however.

Requirements of energy and crude protein for this
period are provided in CL300. The recommended levels
generally do not include the extra nutrients needed for
grazing activity or cold weather. Under stressed situa-
tions, grazing costs may make up as much as 40 percent
of the maintenance requirement.

Since nutrient requirements are low during the early
dry period, which coincides with the mid-third of gesta-
tion, from an economic standpoint this period should
parallel the time when feed resources are least available.
This period is also the best time to replace weight on thin
cows, since nutrients are not being channeled into
growth or lactation.

Prepartum Nutrition
The increase in the nutrient requirement during the

prepartum period is due to the growth of the fetus. The
conceptus (fetus, fetal membranes, and fetal fluids)
attains only 25 percent of its final weight during the first
6 months of gestation. The remaining 75 percent is
gained during the last third of gestation.

During this period, the fetus starts to place a detect-
able nutrient demand on the dam. The NRC recom-

Fig. 1. It is critical to understand the nutrient require-
ments of beef cows for each production period.
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mends increasing the energy and protein for females
3 months before calving (CL300). Nutrient require-
ments for fetal maintenance and development increase
at a rate proportional to the rate that the fetus grows and
develops, however, 40 percent of conceptus weight gain
occurs in the 40 days before parturition. Demands for
energy and protein will be higher at this time.

Several research trials have shown the importance of
prepartum nutrition on reproductive performance of the
female as well as the performance of the calf. In a
Wyoming study, 60 first-calf heifers were fed either 5.7
or 8.8 pounds of total digestible nutrients (TDN)/head/
day during the last 100 days of gestation (Table 1). Both
groups received 14.4 pounds of TDN/head/day after
calving. Heifers on the high level of energy gained 80
pounds of weight while the heifers on the low energy
diet lost 13 pounds during the prepartum period.

A larger percent of heifers fed the high TDN ration
prepartum showed estrus by 40 days postpartum (41 vs.
26 percent) compared to heifers fed the low TDN ration.
Calves born to the heifers receiving the high level of
energy were 4 pounds heavier at birth. There was no
difference in the percent of assisted births. These calves
also weighed more at weaning.

The decrease in birth weight and increase in death
loss was again observed when the study was repeated
the following year. The lower birth weights had a
negative effect on survival of the calf.

Heifers fed a low energy ration (7.5 pounds TDN) in
a study at Miles City, Montana, maintained weight but
lost condition during the 90-day prepartum feeding
period. Heifers receiving a ration containing 13.9 pounds
TDN gained both weight and condition score during the
period. Heifers fed the low energy diets had a 20-day
longer postpartum interval to estrus and an 18 percent
lower pregnancy rate.

A decrease in the birth weight of calves averaged 4
pounds less in the low-energy group, but no beneficial
effects in terms of reduced calving difficulty were
observed. In addition, the calves from the heifers fed the
low energy ration weighed 11 pounds less at weaning.

Condition score (see CL720, “Condition Scoring of
Beef Cattle”) at calving is a direct reflection of prepar-
tum nutrition. Since the development of the fetus re-
quires 100 to 150 pounds of weight gain during the last

Table 1. Effect of prepartum energy level on performance of
heifers and their calves.

 Prepartum TDN Level
5.7 lb 8.8 lb

Weight change, lb  -13  80
Interval to 1st estrus, days  52  51
Exhibiting estrus at 40 days, % 26  41
Birth weight, lb 63  67
Assisted births, %  28  27
Calves alive at birth, %  90  97
Weaning weight, lb 325 354 third of gestation, females on a restricted plane of

nutrition may use body stores of energy and protein to
support fetal growth.

These females will lose condition but may or may not
lose weight. They actually take reserves from their
bodies to supply the nutrients for growth of the concep-
tus. While the female is actually losing weight, her
weight loss may be offset by a weight gain by the fetus,
so the combined weight of the two may change little, if
at all. Loss in body condition indicates that the female
has not received the nutrients needed to support the
reproductive process.

In a Clemson University study, data from 355 cows
indicated that cows calving at a condition score of 4 or
less had a 12-day longer interval to first estrus and a 6-
day longer interval until pregnancy than cows calving at
condition scores of 5 or greater.

A Colorado study evaluated the percentage of thin,
moderate, and good condition cows in estrus 40, 60, and
80 days postpartum (Table 2). By 80 days postpartum,
98 percent of the cows in good body condition had been
detected in estrus while only 62 percent of the cows in
thin condition were cycling.

The level of prepartum nutrition will influence the
reproductive performance of the cow. Cows that are
underfed before calving and have little excess body
condition will have longer intervals to first estrus and to
rebreeding than cows in good body condition before
parturition.

Early Lactation
The nutrient requirement of the mature beef cow is

the highest during the early lactation period because of
the nutritional needs for milk production and reproduc-

Table 2. Percentage of cows exhibiting estrus as related to
condition score at calving.

Percent exhibiting estrus postpartum

Condition 40 days 60 days 80 days

Thin 19 46 62
Moderate 21 61 88
Good 31 91 98

Fig. 2. Lactating cows have the highest nutrient require-
ments.
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tion. To calve every 365 days, the female has to initiate
cycling and rebreed within 82 days of calving. Ideally,
calving would coincide with a time when there is high
feed availability.

The NRC requirements for a lactating cow (see
CL300) are generally felt not to be high enough to
prevent weight loss after calving. The condition that a
cow is in at the time of calving as well as post-calving
nutrition will greatly affect the reproductive per-
formance of the cow.

Cow condition at calving appears to have an influ-
ence on the nutritional requirement of the cow postpar-
tum. Cows with excessive body fat at parturition appear
to be able to use a portion of this energy for lactation
without having a negative effect on reproductive perfor-
mance.

A Clemson University study (Table 3) found little
difference in the number of cows pregnant 40 days into
the breeding season when all cows were fed a high level
of energy postpartum. Although not shown in the Table
3 only 68 percent of cows that calved in a condition
score of 4 or less and were fed a low level of energy
postpartum had bred by 60 days into the calving season,
compared to 85 percent of those that calved with a
condition score of 5 or greater and were fed the same
level of energy post calving.

A Clemson study and a Purdue study (Table 4)
indicate reproductive performance of cows calving in
thin condition can be improved by increased levels of
energy. In the Purdue study, cows were given either 7.4
or 10.6 Mcal of NE

m
 per day starting on the 190th day of

gestation. At calving, one half of each group was fed
either 10.1 or 16.9 Mcal of NE

m
 per day. The postpartum

interval was shortest for cows that received the low level
of energy during gestation and the high level of energy

after calving. Only 33 percent of cows fed low energy
during both pre- and postpartum were in estrus by 60
days, compared to 56 percent of the cows fed low energy
prepartum and high energy postpartum.

Late Lactation
This period corresponds to the last 3 to 4 months of

lactation. Nutritional needs during this period are for
maintenance and lactation and are closely tied to the
cow’s production capability. Requirements for average
to low milk-producing cows are lower during this pe-
riod, because they are producing less milk.

On the other hand, high-producing cows are still
producing enough milk to require additional nutrients
during most of this period. Young cows (second and
third calf) that haven’t reached mature weight require
nutrients for growth. This period and the dry period are
the time that these types of cows usually complete their
growth.

Depending on the time of calving, this period usually
corresponds to grazing. Usually, the nutrients in the
forage will exceed the nutrient demands, and the cow
will replace weight lost during early lactation. During
drought or other feed shortages, early weaning is an
alternative during this time. This will remove the nutri-
tional needs for lactation. The animal should be bred by
this time and early weaning will prematurely move them
into the dry period, where nutrient demand is lowest.

Dry Matter Intake
To satisfy the nutrient requirements as outlined by

NRC (see CL300), DMI must be considered. This is the
level of intake that the cow must consume of a ration that
contains the energy concentration suggested by the
NRC table. Rations that contain more energy than
suggested should be fed at a lower dry matter intake,
while diets containing less energy than suggested should
be fed at higher levels of dry matter. Naturally, you must
take into account the protein and mineral requirements
and make sure these are met by the ration or with a
supplement.

How Much Feed Will a Cow Consume?
Depending on the quality of diet, a mature cow will

usually consume somewhere between 1 and 3 percent of
her body weight (Table 5). Factors that influence the
amount a mature cow will eat include cow size and

Table 3. Effect of condition score at calving on rebreeding.

Condition score 1

Number 4 Number 5

% pregnant after
Feeding level day 40 of the breeding season

(%) (%)

High 83 75
Moderate 69 81
Low 48 73

1Scored on a 1 to 9 scale (1 = extremely thin; 9 = extremely fat).

Table 4. Effects of increasing flushing on reproductive perfor-
mance.

Pre- and postpartum energy levels

Low/Low Low/High High/Low High/High

Postpartum
interval, day 73 54 66 68

In estrus by
60 days, % 33 56 53 54

Table 5. Dry matter intake of beef cattle. 1

Forage type Dry matter As-fed

(% of body wt)  (lb)

Low-quality hay 1.0 to 2.0 11 to 22
Average-quality hay 1.5 to 2.5 17 to 28
High-quality hay 2.2 to 3.3 24 to 37
Green pasture 2.0 to 3.0 65 to 100

1Calculated for 1,000-pound cow, assuming 90 percent dry matter for
hay and 30 to 40 percent dry matter for pasture forage.




