
SAREC Reports | 2016 Field Days Bulletin | 103

Determining the Effects of Climate Variables and Maternal 
Antibody on the Natural Transmission of Bluetongue Virus 
in Range-Pastured Beef Cattle

M. Miller1 and A. Suluburic1

Introduction
Bluetongue virus (BTV; genus Orbivirus, family 
Reoviridae) is an insect-transmitted virus that causes 
highly fatal disease in deer and pronghorn antelope, and 
it can cause severe disease in sheep if the flock is naïve 
(antibody negative). In cattle, infection does not typically 
result in disease, but economic impacts can be severe for 
breeders of registered cattle due to export restrictions if 
the animals test BTV antibody positive. The geographic 
distribution of BTV has greatly expanded in the past 
12 years, including 10 new serotypes now in the U.S. 
that were previously found only in Central America 
and the Caribbean Islands. This expansion of BTV into 
new geographic regions has been largely attributed to a 
warming climate, but other factors may also play a role 
such as management changes and livestock movement. 
In Wyoming, BTV distribution is limited by elevation 
(<7,000 ft), and it can be predicted that warmer weather 
will allow infections to occur in higher landscapes. 

Eastern Wyoming uniquely has the highest incidence 
of BTV infection in the state, and most cattle in this 
region are positive for BTV antibodies preventing live-
stock owners from exporting semen or embryos. Cows 
at the James C. Hageman Sustainable Agriculture 
Research and Extension Center (SAREC) near Lingle 
were found to be 100% positive for BTV antibodies in 
2015. The offspring of these cows acquire this antibody 
after drinking the mother’s milk. This maternal antibody 
provides temporary protection from BTV infection, but 
will gradually decay and disappear over the course of 
4–6 months. Our study will follow antibody-positive 
SAREC calves and a second group of cows and calves 
from the Laramie Research and Extension Center 

(LREC) that is antibody negative. Both groups will 
be kept on the same dryland pasture at SAREC and 
allowed to have natural exposure to BTV. 

Our study will take place over the course of three 
summers and will compare the transmission dynamics 
(time of onset and virus concentration) between treat-
ment groups and seasonal weather conditions. The 
insect vector will be trapped to determine abundance 
and the presence of the virus. The results of our study are 
needed to develop predictive models for BTV outbreaks 
and define the impact of maternal antibodies. Such 
models can help producers plan for preventative strat-
egies such as the need for vaccination and vector-con-
trol programs. They can also help to predict the effect 
of a warming climate on the geographic distribution of 
the virus. Knowing the BTV serotypes currently in the 
state is needed to recognize the incursions of new strains 
into Wyoming. 

Objectives
The objectives our study are to (1) identify climate vari-
ables correlated to vector abundance and BTV transmis-
sion in beef calves fed on dryland pasture; (2) determine 
the impact of maternal antibody on transmission 
dynamics; and (3) identify BTV serotypes currently at 
SAREC. 

Materials and Methods
Spring-born calves positive and negative for mater-
nal BTV antibodies will be kept on open pasture at 
SAREC where natural exposure to BTV is likely. Blood 
samples will be collected every 2–4 weeks from May–
October and tested for antibody concentration and pres-
ence of the virus. Viruses isolated will be identified as 
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to serotype. Local weather data will be collected, and 
the insect vector will be trapped to assess abundance 
and the presence of the virus. The time-of-onset and 
intensity of BTV transmission between summers and 
treatment groups will be analyzed for correlations with 
climate factors and the presence or absence of maternal 
antibody.

Results and Discussion
Preliminary results are available for the first year of 
the study, 2015. That spring and summer was unusu-
ally cool up to August and unusually wet up to July as 
compared to the 15-year average (Figure 1). The first 
BTV infections were detected in mid-September and 
continued through the first half of October. The infec-
tion rate for 2015 was 37% and was not significantly 
different between calves antibody positive or negative 
for maternal antibody. Based on historical reports of 
disease, hot and dry years are associated with severe 
outbreaks of disease. We hypothesize that insect vector 

transmission of BTV (time-of-onset and infection rate) 
for 2015 was delayed and below-average due to the cool 
and wet conditions of the spring, and this late onset of 
infection occurred after full decay of maternal antibody 
so that both treatment groups were equally susceptible 
to infection. 
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Figure 1. The 15-year mean monthly average temperature and precipitation for Lingle are compared to 
the conditions in spring/summer/fall 2015.


