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I still remember my years working as a dairy
consultant in Argentina. One case in particular has
stayed with me: a dairy farmer lost dozens of
cows within just a few hours after they grazed
sorghum during a drought. While looking up
similar events later, I came across news of another
farm that lost 70 cows in the same way; after the
animals grazed drought-stressed sorghum. So why
does this happen? What makes sorghum so
dangerous in dry years? The short answer is
dhurrin. Sorghum naturally produces this
compound, and it makes even more of it when the
plant is under stress, especially drought. When an
animal eats sorghum high in dhurrin, the
compound breaks down and releases cyanide
inside the animal’s body. And in case anyone
reading is not familiar with it, cyanide is
extremely poisonous, and the ingestion of very
small amounts of cyanide can be fatal.

While reviewing some manuscripts, I recently
learned about the development of dhurrin-free
sorghum. Intrigued by the subject, I dug further
into the literature and came across a very

interesting study conducted by Gruss and
collaborators at Purdue University. The study,
titled “Expression of stay-green drought tolerance
in dhurrin-free Sorghum,” was published in Crop
Science.

The study centers on the enzyme CYP79A1,
which is involved in the synthesis of dhurrin. A
specific mutation in the sorghum genome inhibits
the expression of this enzyme, causing a reduction
in dhurrin synthesis. In simple terms, plants
carrying the mutation should synthesize less
dhurrin than wild-type plants or plants not
carrying the mutation. Through different breeding
protocols, the investigators obtained 19
genotypes, 9 of which carried the mutation.

After obtaining the different genotypes, sorghum
plants were grown in a greenhouse under
controlled environment. Before moving the young
sorghum plants from small starter containers into
larger pots, the researchers first needed to identify
which plants carried the mutation that prevents
dhurrin production. For this, they used a simple
color test in which each plant was exposed to a
chemical that turns blue if the plant releases
hydrogen cyanide (indicating a normal, wild-type
plant) and stays white if the plant carries

the CYP79A1 mutation. By photographing the
results, they could easily distinguish blue (normal)
from white (dhurrin-free) plants and select the
appropriate ones for the greenhouse study.
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When the selected plants were put under drought
stress, the ones with the mutation held onto more
chlorophyll than the normal (wild-type) plants. In
simple terms, the mutated plants stayed greener.
Earlier studies had suggested that plants with
more dhurrin tended to stay greener, so the
researchers originally expected the wild-type
plants (those that do produce dhurrin) to show the
strongest stay-green effect. Instead, the opposite
happened: the dhurrin-free plants stayed greener.
Because of this unexpected result, the authors
concluded that dhurrin is not responsible for the
stay-green trait.

—_—

Photo 1. Sorghum seed head. Photo courtesy of Gonzalo Ferreira.

It is unknown to me whether dhurrin-free
sorghum is currently being tested in animal
studies, and I am definitely looking forward to
seeing some in vivo data. What I want to highlight
from the article above is how important the
connection is between science and everyday
animal production. The death of cattle grazing
drought-stressed sorghum is a real concern for
livestock producers, and solutions to this problem
are needed. What I find most compelling about

Virginia Cooperative Extension

the study above is how clearly it shows science
working toward a practical solution. The article,
while basic, is highly applicable. Some readers
might feel discouraged when reading about
biochemical pathways and their enzymes, yet this
study focuses precisely on an enzyme that
controls a key pathway. Others might not
appreciate genetics as a tool for solving everyday
problems, yet this article demonstrates how
genetics can, in fact, offer a meaningful solution.

Being in the field with farmers, I often hear that
basic scientific information feels distant from
everyday farm reality. Nevertheless, this article
reminds me that real progress in farming depends
on science. In times when science is sometimes
questioned or undervalued, it is important that we
all recognize, appreciate, and embrace it as a tool
for solving the practical, day-to-day challenges
faced in animal agriculture.

Bovine Leukemia Virus in
U.S. Dairy Herds: Disease
Dynamics, Impacts, and
Control Strategies

Authored by Elizabeth Gilpatrick, M.S. student with Ben
Corl, Professor—Nutrition Physiology, School of Animal
Sciences, Virginia Tech; bcorl@vt.edu

Bovine leukemia virus (BLV) is widespread in U.S.
dairy cows, with an estimated herd prevalence of
about 90% and within-herd prevalence of about
40%. While many infected cows don’t show
symptoms, BLV has been associated with negative
production and health impacts, leading to dairy
industry interest in control. This article examines
disease dynamics, how BLV affects farms, and
control strategies.

Transmission

Bovine leukemia virus is primarily transmitted via
blood but also through nasal secretions, milk, and in
utero. Reusing needles or palpation sleeves, ear
tagging, and not freezing or pasteurizing colostrum
all contribute to BLV transmission. After infection,
BLYV incorporates into a cow’s DNA and stays in a
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type of immune cell called a “B-cell”. Infected cows
develop enzootic bovine leukosis (EBL), a lifelong
disease.

Disease progression

There are 3 stages of EBL: aleukemic
lymphocytosis (AL), persistent lymphocytosis (PL),
and lymphoma. Not all cows progress through every
stage, with less than 5% developing lymphoma and
only about 30-50% of cows progressing from AL to
PL.

During AL, infected immune cells multiply, but
cows don’t show symptoms. In PL, lymphocyte
counts increase, and cows can experience immune
system malfunction. In the small number of cows
that develop lymphoma, an infected cell mutates,
resulting in a tumor and eventual death. Throughout
disease progression, the amount of viral DNA in B-
cells, known as BLV proviral load (PVL), increases
as the disease worsens. These cell-level changes
could contribute to negative production and health
impacts over time.

Production and health impacts

Infection with BLV has been associated with
reduced milk and component yields. Researchers at
Michigan State University found that multiparous
cows with EBL had significantly lower 305-day
milk yield than those without EBL (Norby et al.,
2016). A study from the University of Calgary in
Canada found that cows with a high PVL produced
less 305-day milk yield than low PVL cows, with an
average reduction of 647 1b. In that same study, high
PVL cows produced significantly less 305-d fat (-29
Ib.) and protein (-20 1b.) than low PVL cows
(Shrestha et al., 2024).

Infection with BLV is also associated with immune
system malfunction. A Michigan State study found
that beef cows with a high PVL had an 84% higher
risk of leaving the herd compared to BLV-negative
cows, which suggests negative health impacts with
worsening disease (Benitez et al., 2020).
Additionally, immune signals from cows with BLV
are disrupted, making the immune system less
effective.

Immune malfunction may increase the risk of
mastitis. A laboratory-based study from Brazil
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found that immune cells from the milk of BLV-
positive cows show reduced ability to kill mastitis-
causing bacteria (Lima et al., 2021). Japanese
researchers found that cows with high PVL have a
2.6x greater risk of developing subclinical mastitis
(Nakada et al., 2023). Therefore, testing for and
controlling herd levels of BLV could increase herd
resiliency when exposed to mastitis-causing
bacteria.

Testing and Control

Cows can be tested for BLV using either an
antibody-based test or a test that measures the PVL
in the blood. The antibody test, typically run on
blood or milk, is more affordable and shows
whether the animal has been exposed to BLV. The
PVL-based test, a more expensive alternative that
uses blood, not only tests whether the cow has been
exposed but also how advanced her disease state is.

Because BLV is widespread in the U.S., whole-herd
test-and-cull control programs are unrealistic.
Notably, not all infected cows transmit BLV
equally; cows with a high PVL spread the virus
more. Therefore, selective test-and-cull programs
prioritizing removal of high PVL cows may be more
feasible. A 3-year study in Canada with 10 herds
found that culling high PVL cows within three
months of testing reduced new BLV infections after
three years in all but one herd (Shrestha et al.,
2024). While this program was mostly effective,
more analyses are needed to evaluate the economic
tradeoffs of culling high producing cows with high
PVL, as this could reduce milk yield in the short-
term but possibly prevent long-term production
losses associated with BLV infection. As a result, a
long-term solution like a vaccine may be more
appealing due to both ease and cost.

Looking ahead: the possibility of a vaccine

Developing a BLV vaccine has been difficult. Past
attempts didn’t work well and sparked safety
concerns. However, a weakened, live version of the
virus (called a live attenuated vaccine) may trigger
an immune response strong enough to be protective
while still remaining safe.

A group in Argentina recently developed a live
attenuated BLV vaccine that was protective in a
high-prevalence herd. Researchers administered a



single vaccine to 29 calves and followed them for
four years. Vaccinated cows developed anti-BLV
antibodies but did not carry BLV provirus, aside
from one breakthrough infection. The attenuated
strain was stable and was not transmitted to non-
vaccinated cows or offspring. Additionally, calves
born from vaccinated cows were BLV-negative but
contained maternal anti-BLV antibodies from
colostrum (Suérez Archilla et al., 2022). This trial
shows promise in developing a BLV vaccine, but
additional work is needed to gain approval and
initiate production.

Conclusion

Bovine leukemia virus remains a complex and
ongoing challenge for U.S. dairy herds that affects
production and health. Current control strategies
focus on reducing transmission through
management practices and selective culling, while
advances in vaccine development provide a
promising option for the future.

Upcoming Events

Free Webinar Series: Intro to Managed Grazing
e April 14 — Managed Grazing Across All Scales
e April 21 — Small Steps Towards Managed

Grazing

e April 28 — The Biology Behind Managed
Grazing

e May 5 — Optimizing Grazing with Strip Grazing
and Daily Rotations

April 1, 2026
VFGC Fence Building School, Dry Fork

April 8, 2026
VFGC Fence Building School, Galax

April 26,2026
Little All-American

April 29, 2026
VFGC Fence Building School, Weyers Cave

May 1, 2026
State Dairy Skillathon Contest

May 2nd, 2026
Virginia Spring Holstein Show
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May 12-13, 2026
VFGC Basic Grazing School, Madison

June 12th, 2026
Virginia Dairy Expo

June Dairy Month & Poster Contest

If you are a person with a disability and require any auxiliary aids,
services, or other accommodations for any Extension event, please
discuss your accommodation needs with the Extension staff at your
local Extension office at least 1 week prior to the event.

Additional Notes:

* The dairy extension group is working with VDH to
assist in distributing PPE to dairy farms. Request a kit
online at https://shorturl.at/ethov or contact your local
extension agent. Requests will be filled as supplies
allow.

* Your input could guide future programming! Please
complete the short survey at https://tinyurl.com/dairy-
extension.

For more information on Dairy Extension or to learn more
about our current programs, visit us at VTDairy—Home of
the Dairy Extension Program online at
www.sas.vt.edu/extension/vtdairy.html
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