
Advances in Integrated Tick 
Management for Area-wide 

Mitigation of Tick-borne Disease 
Burden  

Dr. Adalberto Pérez de León 
Third FAO/IAEA International Conference on Area-wide 

Management of Insect Pests: Integrating the Sterile Insect 
Technique and Related Nuclear and other Techniques       

Vienna, Austria 
22 May 2017 





Disclaimer 

This presentation reports the results of research 
only. Mention of a proprietary name, or product 

does not constitute an endorsement, or a 
recommendation by the USDA for its use.  



USDA-ARS Livestock Arthropod Pest Research Unit at the 
Knipling-Bushland U.S. Livestock Insects Research 

Laboratory 

• Launched 19 Mar 17 
• Three research locations 

– Knipling-Bushland U.S. Livestock Insects Research Laboratory in Kerrville, 
Texas 

– Cattle Fever Tick Research Laboratory, Edinburg, Texas 
– Screwworm Research Laboratory in Pacora, Panama  

• Three appropriated research projects 
– Cattle Fever Tick Control & Eradication  
– Genomics of Livestock Pests 
– Management of Flies Associated with Livestock 

  
Get more information:  www.ars.usda.g ov 

http://www.ars.usda.gov/


Global Change Adds Complexity to TTBD 
Problem & Makes its Solution Challenging     



Parameter Control Eradication  

Tolerance Economic 
threshold 

Zero 

Surveillance Optional, 
or reactive 

Constant 

Quarantine No Obligatory & 
sanctioned by laws 

Treatment Optional Obligatory 

Cost Variable  High ROI, initial 
investment high 

Duration Seasonal Continuous 

Strategies to Mitigate Impact of Ticks on Livestock Production Systems   
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John A. Goolsby,  Nirbhay K. Singh,  Alfonso Ortega-S Jr.,  David G. Hewitt,  Tyler A. 
Campbell,  David Wester,  Adalberto A. Pérez de León 

 Comparison of natural and artificial odor lures for nilgai 
(Boselaphus tragocamelus) and white-tailed deer 

(Odocoileus virginianus) in South Texas: Developing 
treatment for cattle fever tick eradication 

International Journal for Parasitology: Parasites and Wildlife, 2017 
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Goolsby et al. 2017. International Journal for Parasitology: Parasites & Wildlife, in press. 
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• Help assess CFT 
outbreak dynamics & 
spatial attributes in tick-
host-landscape systems 
involving diverse hosts  
 

• Allow testing treatment 
efficacy & integration of 
strategies for sustainable 
eradication  
 

• Approach adapted for 
economic decisions on 
integrated tick control      



Research Project for Integrated Control of 
the Southern Cattle Fever Tick in Puerto 

Rico 
 

 Collaboration between Puerto Rico Department of 
Agriculture and USDA-ARS, in association with USDA-APHIS-

VS, & supported by University of Puerto Rico–Mayagüez 
2014-2017 

 
   



Phase 1. Epidemiological 
assessment of CFT infestations 

Phase 2. Laboratory and field 
testing for efficacy against CFT of 
commercially available 
technologies with tick control 
claims in the label that can be 
used in dairy cattle.  

Phase 3. Research and 
development of anti-CFT vaccine 
for dairy cattle in Puerto Rico  

Phase 4. Pilot field testing of 
integrated CFT control program.  

Phase 5. Partnership with 
stakeholder groups for 
deployment of integrated CFT 
control program in Puerto Rico 
dairy farms.  

Objective 
Create science-based knowledge to integrate technologies for sustainable 
control of the southern cattle fever tick (SCFT), Rhipicephalus microplus, 
infesting dairy farms and cattle in Puerto Rico 
 



Treatment options for integrated cattle fever tick 
control research in Puerto Rico  

Essential oils  
GRAS product. Killed 100% of 
larvae and engorged adult 
ticks in laboratory bioassays 
when applied at the label 
rate.  

Eprinomectin  
Pour-on 
Killed 95% of ticks in 
laboratory stall and field 
trials. (Davey et al. 2002; 
Aguirre et al. 2005)  
Long-acting injectable 
For grazing beef cattle only 
Novel use vs ticks 

Objective: Develop a safer and sustainable tick control management program for the 
island. 
 
Methods: Epidemiological survey followed by treatment. Main effort against ticks. Fly 
and internal parasite control needed for holistic strategy. 

Alternative Products Available for Field Testing 
 

Newer chemistry 
uses in ear tags  
Tolfenpyrad 15% 
Labeled for fly control, 
but active against ticks.   
Abamectin 8%.  
Labeled for fly control 
and aids in the control 
of R. microplus 

Diflubenzuron 
Labeled for fly 
control. Active in 
formulations as tick 
growth regulator. 

Anti-tick 
Vaccine 



Integrated use of anti-cattle fever tick vaccine + 
acaricide under field conditions in Puerto Rico   

Beef Cattle Farm 
Dairy Farm 



Integrated Cattle Fever Tick Management Research  
Needleless Application of Anti-Tick Vaccine 



ARS initiative addresses introduction of invasive veterinary pests, which is 
accelerated by global change, including anomalies related to climate variability 
 
Fosters an innovation ecosystem involving the network of laboratories directly 
linked to ARS National Program 104 (Veterinary, Medical, and Urban 
Entomology), and other collaborators  
 
Allows ARS to leverage its scientific talent and other research assets. 



New World Screwworm Genome Sequencing Project 
Steve Skoda, USDA-ARS-LAPRU 
Mac Scott, NCSU  



 
Advancing Integrated Management through Sustainable Approaches to Mitigate Burden of TTBD 

 
Research Opportunity to Address Global Change Challenges for Integrated Cattle Fever Tick 

Eradication in the U.S.  
 

• Vaccine + other 
technologies=  

 synergistic effect 
 

• Time & operational cost 
savings 

• Enhanced environmental 
health 

• Mitigate risk for 
acaricide resistance 
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• Thanks to the livestock producers, & other stakeholders for their continued support 
and cooperation 

• Our gratitude to all the ARS colleagues, academic & animal health industry cooperators 
for the productive translational research efforts  

• Private-public partnerships, including the Cattle Fever Tick Eradication Program, 
enabled the outcomes on integrated tick management reported here  



Thank you! 
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