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Abstract

Duration of anestrus period and infertility in postpartum suckled beef cows impact reproductive
performance and efficiency of cow-calf operations. Percent cows calving in first 21 days of calving
season is higher for herds with shorter (average 50 days) rather than longer (average 80 days) length of
postpartum anestrus. Because primiparous cows may have a prolonged postpartum anestrus compared to
similarly managed multiparous cows, breeding replacement heifers before mature cows, sometimes
referred to as providing a heifer lead time, may increase likelihood that primiparous cows have resumed
fertile estrous cycles and have opportunity to conceive during first 21 days of breeding season subsequent
to first parturition. While having a 42 day heifer lead time resulted in greater pregnancy success and
average weaning weight compared to no lead time, ~ two-thirds of improvement in outcomes was realized
with a heifer lead time of only 21 days. Determining length of postpartum anestrus following first and
subsequent pregnancies can assist veterinarians and producers to develop optimal herd management
strategies.
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Introduction

Postpartum period of infertility is time from calving until a cow resumes fertile estrous cycles and
can become pregnant again. There are 2 important events place during postpartum period; uterus must return
to a prepregnancy state and the hormones that control estrous cycle must resume normal function to allow
fertile ovulations. During postpartum period, cow has highest nutritional demand of the year as lactation is
initiated and daily milk production peaks at ~ 60 - 90 days postpartum, uterus undergoes involution, and
fertile estrous cycles are resumed, enabling mating and conception for subsequent calving season.

Uterus decreases in weight from 20 - 25 pounds at parturition to < 1 pound by 25 days
postpartum. During first few days after parturition, uterus is normally thick-walled and tonic, but if
infection is present, it may have a thinner wall and atonic. Uterine involution is not affected by suckling
and is similar in beef and dairy cattle. Normal involution process begins shortly after parturition, upper
two-thirds of caruncles undergo necrosis due to loss of blood supply and necrotic tissue is sloughed and
expelled as part of the uterine lochia.' Uterus usually is near nonpregnant size by 3 - 4 weeks postpartum,
with previously pregnant horn still slightly larger.? Parturition is followed by an ~ 3 week interval when
conception is not possible. Estrus and ovulation seldom occur together during this period and, if
fertilization occurred and embryo reached uterus, placentation would be virtually impossible. Period of
infertility is followed by 2 - 3 weeks when fertility is possible, but not optimal.” Uterine involution
appears not to be a barrier to fertility after 5 - 6 weeks postpartum in cows, unless delayed by
inflammation or infection.?

Anestrus is major component of postpartum infertility and is affected by several minor factors:
season, breed, parity, dystocia, presence of a bull, and carryover effects from previous pregnancy and
2 major factors (suckling and nutrition).”® As reported earlier,’ for spring-calving herds, duration of
postpartum anestrus decreased with increasing Julian day.” Season may truly have a role in modifying
duration of postpartum anestrus through light stimulation of pineal gland.® Presumably, differences in
duration of postpartum anestrus associated with season or Julian day could also be related to quality and
quantity of available forage.

Suckling has a dramatic effect on postpartum interval. In suckled cows, first ovulation is delayed
to 30 days or more postpartum. Cows that have their calves weaned at birth have shorter postpartum
interval than do cows that are suckled. If calves are weaned at some time after birth but before estrous
cycles begin, cows will return to estrus in a few days. Postpartum intervals can be decreased by complete
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weaning and to a less predictable extent, by short-term weaning (48 hours) or restricted suckling.”'
Conception success is lower up to 40 days after parturition, as function of first corpus luteum as measured
by serum progesterone concentrations is less than subsequent cycles, and with reduced estrus signs.’
Normal corpus luteum function during an early postpartum estrous cycle can be obtained by pretreatment
with a progestin.'?

A cow’s nutritional demand is highest of production cycle during postpartum period primarily
due to demands of lactation, which peaks at ~ 60 - 90 days after calving.'"*'> Quantity and quality of feed
intake, nutrient reserves stored in the body and competition for nutrients from other body functions
besides reproduction (lactation, growth, etc.) are all factors that affect length of time required to resume
cycling. Body weight and condition score, are good indicators of energy status and rebreeding
performance after calving. Inadequate precalving and/or postcalving energy or protein nutrition extends
length of postpartum anestrus.

Postpartum anestrus lasts an average of 55 - 65 days for multiparous cows in good body condition
(longer if low body condition).”'*!? Regardless, recognize that full consideration of average postpartum
length means that ~ 50% of cows in good body condition have not resumed fertile cycles by 55 - 65 days.
Postpartum anestrus lasts an average of 80 - 100 days for primiparous cows in good body condition.*’*!
Dystocia will increase length of postpartum anestrus. Adverse effects of dystocia can be overcome at least
partially by providing early obstetrical assistance.

Importance of length of anestrus

There are several reproductive constraints in beef cattle production. First is that when a fertile
cow and a fertile bull mate, about 60 - 70% of time a viable calf will be detected at determination of
pregnancy status during midpregnancy.”? However, ~ 30% of time following a fertile mating, early
embryo dies within first 13 days. When an embryo is lost before maternal recognition of pregnancy (~ 13
days after ovulation), cow will display estrus and ovulate an oocyte about 21 days after her last ovulation
and have another 60 - 70% probability of achieving and maintaining pregnancy.”? Another constraint is
that there are 283 days of pregnancy and 365 days in a year, which means that a cow must achieve a
viable pregnancy within 82 days after calving in order to maintain a 365 day calving interval.

Based on these 2 constraints, best herd reproductive performance that can be expected would be
depicted with a histogram where 65% of the herd becomes pregnant in first 21 days. This would indicate
that nearly every cow has resumed fertile estrous cycles by the 21* day of breeding season and bulls are
able to successfully mate cows. Cows that are fertile during first 21 days of breeding season but fail to
maintain a pregnancy from first mating, are expected to express estrus and ovulate approximately 21 days
after their first ovulation and will have another 60 - 70% probability of establishing a viable pregnancy
which results in another 23% of herd becoming pregnant in the second 21 days of the breeding season.
Finally, if cows fail to establish viable pregnancies after 2 fertile matings, ~ 60 - 70% of remaining cows
become pregnant in the third 21 days of breeding season, leaving the herd with 5% nonpregnant cows
after a 63 day breeding season (Figure).

In order to investigate effect of length of postpartum infertility on percentage of cows in a herd
that conceive and maintain a viable pregnancy during first 21 days of breeding season, average age at
weaning and total weight of calves weaned over a 10 year interval, a deterministic, dynamic systems
model was developed® to compare 22 combinations of multiparous and primiparous postpartum anestrus
length. Model compared herds that averaged 50, 60, 70, and 80 day postpartum anestrus for multiparous
cows and 50, 60, 70, 80, 90, 100, and 110 day postpartum anestrus for primiparous cows. Percent cows
calving in first 21 days of calving season is higher for herds with shorter (average 50 days) rather than
longer (average 80 days) length of postpartum anestrus.” Earlier calving cows produce heavier calves at
weaning, as demonstrated by a model that calculated weaning weights that averaged 65 1bs heavier for
herds with 50 day average duration of postpartum anestrus compared to herds with 80 day average
duration of postpartum anestrus.” In addition, cows with a 70 day or greater length postpartum anestrus
were less likely to become pregnant in a 63 day breeding season.”
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Figure. Histogram of the percentage of cows that conceive and maintain a viable pregnancy if nearly all cows in the herd
ovulate a fertile oocyte during the first 21% days of breeding season and are mated by fertile bulls and 60 - 70% of available
(nonpregnant) cows conceive and maintain a viable pregnancy in each subsequent 21 day breeding period.

Because postpartum anestrus lasts longer in primiparous cows than similarly managed
multiparous cows, nulliparous heifers must be bred to calve before multiparous cows to enable them to
ovulate a fertile oocyte during first 21 days of their second breeding season. Some cattle production
consultants recommend that cow-calf producers breed nulliparous cows before primiparous and
multiparous cows, sometimes referred to as providing a heifer lead time. A deterministic, dynamic
systems model was used to evaluate herds with an average 60 day postpartum anestrus for multiparous
cows and one of 42 combinations of 60, 70, 80, 90, 100, or 110 day average postpartum anestrus for
primiparous cows and 0, 7, 14, 21, 28, 35, or 42 day heifer lead times.** Whereas having a 42 day heifer
lead time resulted in greater pregnancy success and average weaning weight compared to shorter lead
times, approximately two-thirds of improvement in outcomes was realized with a heifer lead time of only
21 days.** In addition, primiparous cow cohorts with average length of postpartum anestrus of 70 days or
longer should be bred to calve ahead of cows or they will contribute to negative annual reproductive
momentum and an unacceptable percentage of primiparous cows will fail to become pregnant in a 63 day
breeding season.**

Evaluation of length of anestrus

Duration of postpartum anestrus can be a major contributing factor to herds with poor
reproductive performance and low calf weight weaned per cow exposed over time and should be a rule-
out when investigating lower than desired reproductive efficiency. It appears that maintaining an average
duration of postpartum anestrus for multiparous cows to < 60 days results in improved production
outcomes when compared to a longer postpartum anestrus. In addition, herds with a shorter duration of
postpartum anestrus are more resilient to negative effects of various unpredictable and sporadically
occurring adverse production events.

Quantifying a herd’s average length and range of postpartum anestrus could be useful to
veterinarians seeking to improve reproductive management and performance of beef cow-calf herds. An
estimate of average and range of anestrus duration could be determined by selecting a sample of cows in a
herd that have calved at various time points in calving season and monitoring them for estrus signs and
behavior to establish resumption of estrous cycles. Determining duration of postpartum anestrus for age-
specific cohorts such as primiparous versus multiparous cows may have additional value. Several
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technological aids (heat-detection patches, chin-ball markers, and electronic, indirect monitoring
technologies) were developed to assist with monitoring cattle for onset of estrus. Many of these
technologies are inexpensive and are easily applied to cattle.
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