
The High Impact Practice in Agriculture: Biosecurity
Jennifer Anderson, Dr. Lynn Geoffroy, DVM

Department of Animal & Plant Sciences, State University of New York at Cobleskill, NY 12043

Abstract
As farms around the world continue to grow and expand their operations to 

meet the needs of the increasing population, so does the concerns for the safety of 
their farms and products.  Disease prevention for livestock and consumer goods has 
progressively become a routine practice on farm establishments, so much so that 
programs are often specifically designed for each farm.  The concept of biosecurity, 
or the level of disease protection, is applied to the development of such programs, 
to help minimize the introduction of disease and disease being transferred in 
between farms, as well as limit the spread of pathogens that may already be 
present.  Though some aspects of these biosecurity plans may require the 
assistance of a veterinarian or licensed professional, most program practices can be 
installed and maintained through the farm management or staff.  Boot wash 
stations are utilized as a part of the first line of defense for biosecurity insurance; 
however, the impact of their effectiveness is often regarded as allusive.  To address 
this, a boot wash station was designed, constructed and installed, followed by a 
cleaning and swabbing of the boots to test for microbial growth.  Evaluating the 
microbial growth on an agar plate will identify whether or not a boot wash station is 
a powerful biosecurity device that all farms should employ.  This information will 
not only help impact the endurance of a boot wash station; rather, it will influence 
the prevention of disease on farms and the safety of our food supply and livestock.

Background
According to the USDA, “biosecurity is defined as efforts to prevent harm to 

human health, crops, livestock, infrastructure and the environment from both 
intentional and unintentional introductions of injurious organisms” (1).  In 
conjunction with USDA guidelines, most large-scale or commercial agricultural 
operations possess boot wash stations—which are not only utilized to reduce the 
risk of introducing pathogens and invasive species, but also diminish the morbidity 
and mortality rates of their respective category of operation.  However, smaller 
scale agricultural operations, such as the livestock barns at SUNY Cobleskill, often 
do not have the funds to provide this essential biosecurity measure.  After learning 
of the importance of biosecurity in Animal Health, in addition to the livestock barns 
lacking a boot wash station, one was built and tested for its efficacy.  This 
installment should not only provide safer environment for the health and welfare of 
the livestock, but also for the students, faculty, employees and visitors of the 
campus livestock barns.     

Materials
• One 5/8 in. x 10 ft Leader Hose with Female and Female Coupling
• One 5/8 in. x 6 ft. Leader Hose with Female Coupling 
• 4 Professional Deck Scrub Brushes 
• 3 Planks of Composite Decking 
• Rubber Washers
• Screws
• Flex Seal® Spray-On Liquid Rubber Waterproof Sealant
• Plastic Tub 
• 3 TSA (Tryptic Soy Agar) plates 
• 2 sterile cotton swabs
• One gallon (3.7 L) bottle of Nolvasan® S Chlorhexidine diacetate Disinfectant 

Methods
A boot wash station was designed in October 2018, constructed and built in 

November 2018 and installed in the Livestock barn in December 2018 (Figures 1 & 2).  

Figure 1.   The boot wash station has a 
detachable in-flow hose that can 
attach to the barn’s water source and 
out-flow hose using the two Leader 
hoses with the Female and Female 
couplings.

Figure 2.   The boot wash station is tilted downwards 
through stacking of two composite decking planks.  This 
stacking also allows the in-flow water to drain down into 
the out-flow hose.  The boot wash station is sprayed with a 
waterproof rubber sealant to prevent the plastic tub from 
cracking and leaking. 

Using one of the 10 foot Leader Hose with Female and Female Coupling, one 
end of the hose was attached onto the boot wash station, while the other was 
attached to the hose/water source in the Livestock Barn.

Obtain a sterile cotton swab and swab the bottom and sides of an individual’s 
boot (Figure 3).  Create a lawn on the TSA plate using the cotton swab. 

Nolvasan® S Chlorhexidine diacetate Disinfectant was then added to the four 
brushes within the center of the boot wash and the water source was turned on.  
Place boot in the center of the brushes and brush the sides, bottom and top of the 
boot (Figure 4). 

Once boot is nearly enveloped in the disinfectant solution, allow the boot to air 
dry with the solution bubbles still on it for five minutes.  Then obtain another 
cotton swab and TSA plate and repeat swabbing and plating procedure.  Leave one 
TSA plate un-swabbed to serve as a control plate.

Place the three TSA plates inverted in an incubator for 24 hours at 35°C (95°F).

Figure 3.   A sterile cotton swab is used to 
swab a barn boot after an individual 
worked in the barn and before they wash 
their boot.

Figure 4.   The individual stands at the out-flow end 
to wash their boot.  The in-flow of water directly 
hits the boot and the disinfectant soaked brushes, 
while the individual moves their foot to scrub the 
sides, top and bottom of the boot.

Results & Discussion
After 24 hours, the three TSA plates were removed from the incubator and 

displayed the following growth patterns (Figure 5).

Figure 5.   The plate on the left exhibits the microbial growth before the boot was 
washed.  The plate in the middle demonstrates the growth after the boot was 
washed with water and disinfectant.  The plate on the right is a control plate that 
shows that the plates were not contaminated and should display no growth.

Though the Nolvasan® S Chlorhexidine diacetate Disinfectant did not completely 
eradicate any microbial growth, it did significantly reduce bacterial development, as 
well as not exhibiting any fungal growth.  The “Before” plate displayed too many 
colonies to count, while the “After” plate presented at least six classifications of 
colonies.  The “Control” plate served its purpose by demonstrating no growth 
whatsoever.

Conclusions
Although there was a considerable reduction in bacterial growth after using the 

boot wash station, other disinfectants should be tested to see if there is a better 
and more effective option.  The Nolvasan® S Chlorhexidine diacetate Disinfectant 
was the only disinfectant available within the barn—as it is a reputable virucide and 
bactericide that is safe to use around livestock.  Instead, a stronger veterinary-
recommended disinfectant such as Roccal®-D Plus or BioSentry® BioQuat™ 20 
Disinfectants, which are both bactericide, virucide and fungicide solutions, should 
be tested for their efficacy using the same testing procedure. Both Roccal®-D Plus 
and BioSentry® BioQuat™ 20 are an ammonium chloride-based disinfectants—
which has a tolerance for harder water.  The water source from the barn may 
contain metallic ions making the water “hard,” and thus, making the Nolvasan® S 
Chlorhexidine diacetate less effective.  Either of these new options may provide 
cleaner boots and a cleaner environment, ensuring a more biosecure livestock 
operation.
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