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Cows that fail to conceive are typically the single biggest factor reducing net calf crop.1,2  
Widespread poor body condition (BCS <5) of the mature cow herd is a tell-tale sign that 
nutritional compromise is the likely culprit for this low reproductive efficiency.3,4  Provided the 
bull battery is reproductively sound and exhibits good libido, cows in seemingly adequate body 
condition that exhibit poor reproductive performance should be examined for certain trace 
mineral (copper, zinc, and manganese) deficiencies or infectious or noninfectious diseases or 
toxicities.5-9    
 
In vitro studies have shown that exposure of copper, zinc, and magnesium (as chelated CuATP, 
ZnATP, and MgATP) to a suspension of luteinizing hormone releasing hormone (LHRH) 
granules isolated from hypothalamic tissue resulted in seventeen-, six-, and twofold increases, 
respectively, in LHRH release.5  This same biological process may become operational in vivo 
when more of these microelements appear incrementally  in hypophyseal portal blood.  Research 
trials have shown that enhanced reproductive performance can result from the use of organic 
sources of minerals.5   Dietary supplementation of proteinated trace minerals has also been 
reported to improve embryo and/or fetal survival.5     
 
Embryonic loss (defined as losses before day 45 gestation)10 from infectious or noninfectious 
diseases is another potential cause for conception failure of cows and first-calf heifers.  
Infectious diseases causing infertility are characterized by multiple services per conception 
and/or frequent occurrence of a prolonged period between estrual periods after breeding.6  
Common etiologic agents include Trichomonas fetus, Neospora caninum, Campylobacter fetus 
venerealis, Brucella abortus, Hemophilus somnus, Ureaplasma, Mycoplasma spp., infectious 
bovine rhinotracheitis-infectious pustular vulvovaginitis (IBR-IPV) virus, and bovine virus 
diarrhea (BVD) virus.6,7  When infectious disease is suspected as the cause of poor conception 
rates, these common etiologic organisms should be investigated prior to exploring more exotic 
pathogens.  Vaccination of the cow herd for many of these infectious agents should improve the 
general resistance to any subsequent disease exposure.  In some instances embryonic death 
occurs due to noninfectious causes (e.g. spontaneous luteal regression).8  Noninfectious causes of 
embryonic death can be an  important source of infertility in certain individual females but, 
generally,  not from a herd infertility standpoint. 
 
Fetal losses from abortions occur between the 45th day of gestation and the day of calving.10  
The most common causes of fetal losses during this stage of pregnancy include brucellosis, 
leptospirosis, campylobacteriosis, trichomoniasis, anaplasmosis, IBR-IPV, BVD-MD, and 
certain plant toxins (e.g. pine needle, locoweed, nitrates).9   These etiologic organisms should be 
investigated prior to considering less common pathogens. 
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As mentioned above, a plethora of infectious and non-infectious diseases and toxicities can cause 
reproductive failure in beef cows. This paper will concentrate on the economic impact of only 
two diseases: BVD and Neospora caninum.  
 
Bovine Viral Diarrhea 
Bovine viral diarrhea (BVD) virus is nearly ubiquitous in our cattle population and is responsible 
for many different disease syndromes.  There are numerous variables that interact in any specific 
outbreak of BVD associated disease to determine severity of losses.  Some of the variables are 
strain of virus, vaccination status of herd, trace mineral status of herd, stocking density of herd, 
percentage of females that are in the more susceptible 2 and 3 year age group and the percentage 
of herd in the first and second trimesters of pregnancy. 11-20 Thus, severity of losses associated 
with the introduction of a persistently infected (PI) animal into a beef herd will vary 
tremendously with each herd situation.   
 
Our understanding of the epidemiology of this disease predicts that disease losses would be the 
greatest in the first 12 months following the outbreak and then continue for years at a lower 
level.  Even though disease losses would decline, production losses could continue to be 
substantial in subsequent years due to low weaning weights of calves from cows that became 
pregnant at the end of the breeding season following the initial outbreak and a higher than 
normal culling rate of those cows for non-pregnancy.  Therefore, these losses in a naive beef 
herd in the first year following introduction of a PI animal form the basis for any economic 
analysis.  
 
While there are hundreds of papers on the biology of BVD virus, the PI state and the pathology 
of the various syndromes associated with BVD virus infection, there have been few published 
studies showcasing the clinical details of outbreaks of BVD in beef herds.  However, these few 
studies help predict the negative impact of an acute BVD outbreak on a beef herd’s pregnancy 
rates and calving pattern, calf morbidity and mortality rates.  Economic losses will result from: 
11-20 

• a  reduced calf crop percentage 
• lower weaning weights 
• higher calf treatment expenses 
• higher culling rates for non-pregnancy    
  
Reduced calf crop.  Ample epidemiologic and biologic data show that BVD virus infection 
reduces pregnancy rates of cattle.  Clinically, the more immunologically naive 2 and 3 year  
females are likely to be most severely affected.11  The best data on the degree of decline in 
pregnancy rate due to an acute BVD outbreak from introduction of PI animals into a naive beef 
herd is 5%.12  That figure is conservative because all the herds with PI calves in that study 
probably were not in the first year of an outbreak of BVD.  That possibility is supported by the 
very low prevalence of PI calves in the positive herds of the study.  Mathematical models predict 
that in a BVD outbreak there will be an initial peak of disease followed by low-level, chronic 
reproductive losses with a low prevalence of PI animals. 13 Based upon the aforementioned 
information, a 5% decrease in pregnancy rate due to BVD is a realistic estimate of the economic 
losses of BVD in a naïve beef herd. 
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Increased calf mortality.  In an acute BVD outbreak, calf mortality between the time of 
pregnancy examination and weaning increases due to a combination of abortions, stillbirths, 
congenital defects in newborn calves, birth of weak calves, birth of PI calves and infectious 
disease in both PI and non-PI calves.14  A 7% to 8% abortion rate was reported in one study of 
BVD virus-associated problems in a beef herd.  This was probably due to fetal infection with 
BVD virus.11  The proportion of PI calves born in reported acute outbreaks of BVD in beef herds 
has varied from 10% 11 to 42% 15 and appears to be around 6% in another study.16  Although PI 
calves are treated for illness more than non-PI calves,15 most of them live to weaning.11   
Mortality of PI calves is severe at the feedlot phase of beef production.17 One PI calf can expose 
a high percentage of susceptible herdmates to BVD virus.  BVD virus infection of non-PI calves 
can cause immunosuppression resulting in an increase in deaths from navel ill, septicemia, 
neonatal diarrhea and pneumonia.  Limited information exists regarding the expected increase in 
illness to non-PI calves during a BVD outbreak.  One study reports no difference in calf 
mortality rate in herds with or without PI animals.12 Considering all the previously mentioned 
data, a conservative estimate of the increased proportion of a calf crop potentially lost from the 
introduction of a PI animal into a naive beef herd is 10%.   
 
Calf morbidity will likely increase in a BVD outbreak due to subsequent illness in PI and non-PI 
calves.  In one study, up to 75% of the PI calves required treatment for diarrhea and ill-thrift.15 In 
another study, a 10% calf morbidity due to BVD and 1.4% calf mortality was observed in an 
outbreak of BVD in a range beef herd.16  NAHMS data indicates that about 9% of beef calves are 
treated for scours between birth and weaning in the United States.22  For this economic analysis, 
a conservative estimate of a 20% increase in the morbidity rate of calves and treatment costs 
during an acute BVD outbreak will be used. 
 
Lower weaning weights.  Four factors can contribute to lowering weaning weights of calves in a 
herd experiencing an acute BVD infection:11,12,14-20 1) lower weaning weights in PI calves versus 
non-PI calves, 2) lower weaning weights in BVD-infected non-PI calves versus non-infected 
non-PI calves, 3) temporary reduction in milk production or, possibly mastitis,21 (translates to 
lower weaning weight in their calves) in cows ill due to acute BVD infection, and 4) in aftermath 
of uterine invasion of BVD and transient infertility or abortion, more cows becoming pregnant 
late in the breeding season and subsequently calving later (translates into lower weaning weight 
in their calves).   
 
A valid measurement of the negative impact of a BVD outbreak on weaning weights requires a 
better comparison of weaning weights of PI to non-PI animals than has been reported.11,16  
Actual weaning weights instead of 205-day adjusted weaning weights must be considered.  For 
example, when considering a cow herd that historically sees each cow, on average, wean a 500 lb 
calf at eight months of age (240 days), a change in median calving date of only 2.4 days later in 
the calving season will decrease calf weaning weights in this herd by 1%.  Conservatively, a 3% 
reduction in weaning weight due to an acute outbreak of BVD is realistic to use in an economic 
model. 
 
Increased numbers of open cows.  There will likely be an increase in the number of cows culled 
in a BVD outbreak due to non-pregnancy and, possibly, other cows culled because of overt 
illness due to the immunosuppressive effect of BVD.  A 5% increase in the number of cows 
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culled (the percentage increase in non-pregnant cows noted in reference 12) will be used in this 
economic analysis.        
 
Attendees of this seminar will be shown an electronic spreadsheet (Excel – Microsoft 
Corporation) that incorporates the aforementioned parameters into an economic analysis of the 
estimated monetary loss from an acute BVD infection in a naïve beef herd.  Copies of the 
economic analysis template will be available. 
 
Neosporosis 
Reports of Neospora caninum as a cause of reproductive failure in cattle first appeared in the late 
1980's.23  Exposure to this coccidian parasite is widespread in U.S. dairy and beef cattle.  
According to a National Animal Health Monitoring System (NAHMS) study, approximately 
10% and 11% of dairy cows and beef cows, respectively, tested positive to N. caninum 
antibody.23 The NAHMS data further indicated that at least one animal tested positive in 75% of 
the dairy herds and 60% of the beef herds.   
 
The production losses and economic consequences of this disease in U.S. livestock have been 
characterized best in dairy cattle.  Although the ability to conceive is unaltered, a persistent 
asymptomatic infection occurs.  Many infected cows may abort in the face of initial infection and 
in subsequent pregnancies.  Reduced milk production and premature culling are also observed 
consequences of N. caninum infection in these cows.  Rarely, calves born to infected dairy cows 
may have neurologic signs, hind and/or forelimb flexural/extensor abnormalities, may be 
underweight, or unable to rise.23  
 
Economic losses have been estimated for the California dairy industry.23  Abortion is estimated 
to cost the producer $500-900/hd.  Considering additional monetary losses from milk production 
and premature culling, the overall financial loss is approximately $35 million annually. 
 
In beef cattle, less is known about the production losses attributed to N. caninum infection at the 
herd level.  Results have been reported for a 4-year study of N. caninum infection in 419 cows 
from 8 beef herds (total = 1239 cows) in central Alberta, Canada.24  Similar to dairy cows,25,26 
infection did not prevent a beef cow from conceiving, but seropositive cows were at increased 
risk of abortion and stillbirths as well as being culled prematurely. 
 
The following epidemiologic information forms the basis of an economic model to estimate the 
economic losses to a beef herd from a  N. caninum infection: 
• Prevalence of N. caninum within the herd 
• Relative risk of increased abortions in infected cows 
• Relative risk of increased stillbirths in infected cows 
• percentage of aborting cows that are culled 

 
The best available relative risk information regarding this disease in beef cattle comes from the 
aforementioned work of Waldner and co-workers.24  In the economic model to be demonstrated 
to attendees of this seminar, the relative risk number used for abortions and stillbirths was 5.7 
and 2.8, respectively.  For example, a 5.7 fold increased relative risk of abortion means that a 
cow that becomes infected with Neospora caninum is 5.7 times more likely to abort than a 
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pregnant herdmate that is not infected.   Prevalence of N. caninum within a beef herd was set at 
11%.  This level of infection is typical for North American beef herds.23  The cull rate was 
arbitrarily set at 50%, i.e. one-half of the aborting cows were culled. 
 
Attendees of this seminar will be shown an electronic spreadsheet (Excel – Microsoft 
Corporation) that incorporates the aforementioned parameters into an economic analysis of the 
estimated monetary loss from a Neospora caninum infection in a beef herd.  Copies of the 
economic analysis template will be available. 
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