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Gastro-intestinal parasite (GIP) infection causes economic & productive losses to sheep producers by poor weight gain, lethargy, 
diarrhea and potentially death. GIP multi-drug resistance is documented and reduces effectiveness of anthelmintic drenches. 
Continuing larval challenge may also cause significant production losses. Strategies for GIP control must focus on preventing build-
up of infective larvae rather than treating infection. Forages with condensed tannins (CT) are known to decrease parasite egg 
viability in some sheep GIP. Camelina sativa is an emerging oil seed crop in the U.S. After the oil extraction process, the Camelina 
by-product meal contains roughly 10% residual oil, 40% crude protein, and 10% phytochemical constituents, including CT. 

As a feed additive, can Camelina meal reduce GIP infection and dependence on antihelminthics? A preliminary study at A-State 
added Camelina meal to a daily rationed ewe diet to determine if this novel approach impacts fecal egg count (FEC) of common 
GIP. Preliminary results indicate decreased FEC for the group fed Camelina meal. We will characterize the relationships of 
Camelina sativa meal as a feed additive, levels of nematode infective larvae contamination, and dependence on anthelmintics 
for GIP control. The oil fraction of Camelina sativa has been well characterized but the potential of by-product meal as a livestock 
feed, and its phytochemical constituents as a potential parasite control strategy have not been characterized. We aim to 
characterize this relationship. 
 

Activity #1:  Determine if supplementation with Camelina sativa meal into integrated, bunk feeding system is an effective, 
alternative method to control GIP, reduce production losses due to anthelmintic resistance and enhance sustainable sheep 
production in the United States. Activity #2:  Promote interest and discussion among sheep producers and entrepreneurial 
businesses for new consumer products. Researchers will conduct a majority of the project on the Arkansas State University farm 
while working closely with collaborator sheep producers in the region. Collaborating herds will be randomly assigned to either 
receive 10% Camelina sativa meal added to the herds’ base ration or no meal added (control diet). Camelina meal will be 
supplied to the collaborator producers by the university. Fecal samples will be collected and tested for nematode egg count. 
Results may vary slightly due to differences in producers but the anticipated results are a reduction in FEC for sheep receiving 
Camelina meal. Findings will be disseminated to producers and businesses through working with Extension services and employing 
electronic, multi-media techniques, field days, and workshops.    



  Amount requested from NSIIC                                                   

  Applicant Matching Funds                                                        

  Local/State/Federal Funds previously awarded for project  

      TOTAL                                         

Type of Expenditure 

Personnel – list each    Relationship to Project     Number of Hours     Rate of Compensation     Total 

J. Kevin Humphrey Principal Investigator 60 (1.5 mos effort) $7,672/mo + fringe $13,625 

Stephanie Pulley Co-Investigator 60 (1.5 mos effort) $6,111/mo + fringe $10,853 

Graduate Student Grad Research Asst. 400 (5 mos effort) $12/hour, 20 hr/week $4,800 

Undergrad Students UG Research Asst. (2) 400 (5 mos effort) $10/hour, 20 hr/week $8,000 
Equipment                     Purpose                                Cost 

     

     

     
Travel                             Per Diem                               Number of Days            Number of Personnel 

Producer 1 Farm $375.50 incl. hotel, mileage 1 4 $783 

Producer 2 Farm $375.50 incl. hotel, mileage 1 4 $783 

Booneville Rsrch Ctr $375.50 incl. hotel, mileage 2 4 $1,566 
Other Related Expense 

Materials & Supplies    $1,905 

     
 

Overhead 

IDC 7.5%    $3,174 

     
Provide a qualitative summary, or justification for budget expenditures: (200 word or less) 
 

 

 

 

$45,489 

$4,000 

$33,000 

$82,489 

PI and Co-I will each contribute 1.5 months effort. Summer salary with the institutional fringe of 18.4% is requested. One graduate 
and two undergraduate students will work 20 hours/week for 5 months at a rate of $12/hour and $10/hour respectively. The 
team will travel once to each of two collaborating producer farms and twice to the USDA ARS’s Dale Bumpers Small Farms 
Research Center. Each trip includes mileage (500 miles RT @ $0.42/mi), hotel and per diem for four persons. Travel is necessary to 
encourage quality control, and collect samples and data from collaborating producers and for collaboration with Dr. Joan Burke in 
order to support project outcomes. Materials and supplies include Camelina seed for processing into meal (1,400 lbs, $0.85/lb), 
FEC test kits and solution, McMaster slide kits, safety gloves, and USDA approved marking/branding paint. These are required for 
proper testing and analysis of FEC and to identify individual sheep and groups in the project. Indirect costs are requested at 7.5%. 
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The goals of this research project are:  
 
The main goal of this project is to find an effective method for controlling intestinal parasites in sheep that 
circumvents the rampant resistance that has developed over the years to chemical treatments against these 
parasites. Because of our preliminary results, we believe that a viable candidate for this will be meal that is left 
over from removing the oil from Camelina seed for biodiesel manufacture. Thus, our research is focused on this 
potential source of parasite control.  
 
Our second goal is to ensure that this information is disseminated to the sheep producers locally and regionally so 
they will have an alternative parasite control system to the chemicals currently in use. A secondary benefit of the 
project will be to create a market for the by-product (meal) for the developing biodiesel manufacture from 
Camelina seed. 

This project addresses the following NSIIC priorities for this RFP: 
1. Strengthen and improve long-term sustainability of the lamb and wool industry's infrastructure by increasing the 
numbers in production. 
2. Provide integration of performance/production data from sources that can help enhance the National Sheep 
Improvement Program. 
3. Provide leadership training and education to producers and packers within the sheep industry. 
 

In most sheep production areas, internal parasites are the primary disease affecting sheep and lambs. Parasitic 
nematodes of livestock are controlled mainly through anthelmintic treatment. Even with optimally timed, strategic 
treatments, this type of control is expensive and, in most cases, only partially effective. Excessive use has resulted 
in substantial and widespread problems with anthelminthic resistance in nematode populations. In the U.S., few 
anthelmintics are FDA-approved for use in sheep and lambs. Resistance has been documented in all three drug 
families and is most commonly reported with ivermectin and the benzimidazoles. Drug resistance is a worldwide 
problem, affecting Europe and Australia as well.As a result, producers must develop integrated programs for 
controlling parasites, which do not rely exclusively on drug therapy. This has stimulated renewed interest in 
nutritional approaches to enhance immunity and resilience of sheep to infection. Additionally, there is surging 
interest by sheep producers and consumers in the use of "natural" products as alternatives to chemical parasite 
control. Thus, significant economic gains in the sheep industry may result from the findings of this study.   
 

Source of Support:  USDA-NIFA-NLGCA; Project Duration:  1/2013 – 7/2015 
Project Title: Capacity Building for Bioenergy Research and Outreach in East Arkansas and the Delta Region 
Project Funding:  $276,877 total, of which $25,000 was awarded to J. Kevin Humphrey and directly applicable to this 
project; Investigators: Green, V. S. (Pl), Hood, E. (Co-PI), Phillips, G (Co-Pl), Armah, P. (Co-PI) and Humphrey, K. (Co-PI) 
Local Funding 
Source of Support: Arkansas State University Provost’s Scholar Award Faculty Seed- Grant Program 
Project Title: Effects of Camelina sativa on intestinal parasites in sheep as a potential alternative control strategy 
Project Funding: $8,000; Project Duration: 11/2014 – 8/2015; Investigators: J. Kevin Humphrey (PI) and Stephanie 
Pulley (Co-I) 
 



Work Plan – Task,  Methodology, Individual responsible, and location where work will be done. 

 

 

 

 

Related Research or other efforts in this area of which you are aware, including an analysis of the 
competitive landscape if the award is for a commercial application. 

 

 

 

Potential Post application in this area of development of research or commercial endeavor 

 

 

 

Background and rationale (citation of publications if any)  

 

 

 

Relationship to industry, including technical, economic and social benefit 

 

 

 

 
Cost benefit analysis 

 

 

 

 

Feed trial: Two treatment (TRT) and two control (CON) groups, 10 breeding age ewes each (40 total), segregated and paint 
branded, on similar sized pastures with grass that is similar in type and height. Each group will be fed 1 lb feed/ewe daily, 
TRT feed with 10% Camelina meal balanced into ration. Begin in April 2016 with 3 phases, 28 days each, 1 month between 
phases. Modified McMaster technique will be performed on each animal at 0, 14 and 28 days of each phase to ascertain 
FEC. Analysis using SAS with consideration to weather patterns. Location(s): Arkansas State University farm, two farms of 
Arkansas sheep producers (Hope, AR and to be confirmed). Feedstuff quality analysis of Camelina meal at University of 
Arkansas certified feeds lab. Dr. Stephanie Pulley & graduate student: oversight of sheep. Dr. Kevin Humphrey: oversight of 
processing, feed analysis, packaging and shipping of the Camelina meal (at A-State farm Plant Processing Lab).  

Currently there are no other research efforts using Camelina sativa meal as a feed additive in livestock as an 
alternative to chemical anthelmintics for control of internal parasite in sheep or small ruminants.  There are 
projects studying the effects of forage crops containing condensed tannins but the study of oils seed meals is a 
novel approach by the PIs of this study. 

Potential application in this area of research involves Extension, field days, and workshops to promote the findings. 
Additional application may involve development of a company or companies to process, market and supply the new 
product. To that end, Communities Unlimited, a non-profit organization dedicated to small business and rural community 
development in the Delta region (Arkansas, Mississippi, Louisiana, Tennessee), Alabama, Texas, and Oklahoma, will offer 
support to producers wanting to expand and up-date their marking approach for today’s consumers of lamb and will offer 
innovative lending services for entrepreneurial businesses.  

See attached sheet, following certification. 

Economic: Introduction of a new product or products; Development of new processing facilities and job creation; 
Additional rotational crop and additional marketable products for an oil seed crop that has lower input costs, drought 
tolerance, and can be produced on marginal land. Lower sheep production costs related to use of chemical anthelmintics; 
New niche markets for a more “natural” meat product enhanced with omega-3 fatty acids. Social: Improved consumer 
health and nutrition. Technical: Alternative method to prevent GIP infection; Reduced reliance on chemical anthelmintics; 
Reduce drug resistance to anthelmintics; Healthier sheep and improved production efficiency. 

Although costs vary with geographic location and weather that impact parasite loads it is a known fact the cost 
to fight against or treat for internal parasites in sheep with chemical dewormers is high. In this region, last year 
the annual average cost was $6.00 per head which again varied depending on number of treatments needed, 
supplier and chemical used. In comparison, and for this project, the cost for Camelina meal as an alternative 
dewormer is relatively minimal. Camelina meal is a by-product of biodiesel production with oil and biodiesel as 
the main products pursued for commercial use and profit, thus providing a low-cost meal. Seed costs range 
from $0.38 - $1.00 per lb with processing yields of 38 lbs of meal per bushel.  
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Financial Feasibility (i.e., Is the budget proportionate to the endeavor, and will the outcome have a financial 
benefit to the industry in the near term or will additional funding be required?) 

 

 

 

 

Currently the FDA has approved Camelina meal to be used in feed for poultry layer and broiler rations and beef 
cattle rations up to 10%, as well as swine rations up to 2%.  Results from projects such as this have the 
potential, combined with other research on nutrition, to begin assessing the value of this crop as a feed and 
thereby encourage the FDA to approve the use of Camelina feed for the sheep industry. Research on Camelina 
meal has identified it as a high source of crude protein, omega-3 fatty acids and Vitamin E.   

Yes, the budget is appropriate to this particular endeavor. The direct stated outcome for this project addresses the 
potential identification of a plant based de-wormer that if proven successful, can be used by producers, to reduce 
production costs by incorporating Camelina meal into an integrated system to control GIP in sheep. For this project no 
additional funds are anticipated. However, in addressing the potential in-direct future outcomes, if the current project 
proposed proves successful, the potential of developing new facilities for processing Camelina meal for use and sale 
could be a consideration as well as related job creation for the industry. In addition, the potential of marketing a new 
“natural” lamb and mutton meat product, enabling sheep producers to strengthen production to address a niche 
market for the discriminant consumers has possibilities. If that is the case, further involvement and collaboration with 
Communities Unlimited would be needed with new supporting funds requested to work with them on establishing 
business plans and marketing details.  

 

John Kevin Humphrey, Ph.D.  
a) Education and Training 
Western Kentucky University, B.S. Ag-Sciences , 1985; M.S. Ag-Education, 1986 
University of Missouri-Columbia, Ph.D. Ag-Education, Extension Ed, 1992; Post-doctoral, 1992 – 1993 
b) Research and Professional Experience 
ARKANSAS STATE UNIVERSITY (1993 – Present): Program Director, Agriculture Education & Teaching (1996  – 2012); 
Biodiesel Lab - Design, Supervision & Construction (2008 – 2012); Teaching Faculty (full time) (1993 – 2015) 
BIODIESEL INTEGRATED SYSTEMS, LLC (2012 ):Chief Executive Officer 
UNIVERSITY OF MISSOURI-COLUMBIA (1992 – 1993): Instructor in Agricultural Mechanization & Engineering  
ORMOND BEACH SCHOOL SYSTEM, Ormond Beach, FL (1986 – 1989): Agricultural Sciences Instructor 
c) Synergistic activities 
Designed and coordinated renovation/construction of an existing structure on the university’s farm into 2,418 square feet 
of modern lab and classroom space that was completed in 2012. The facility is dedicated to research and applied learning 
for processing plant based products to include biodiesel. Prior to this no facility on campus for this type of research and 
application existed. 
 
Stephanie Pulley, Ph.D. 
a) Education and Training 
University of Tennessee at Martin, B.S., Animal Science/ Pre-Veterinary Science, 2007 
Kansas State University, M.S., Reproduction Physiology, 2011; PhD, Reproduction Physiology, 2014 
b) Research and Professional Experience 
Instructor of Animal Science, College of Agriculture and Technology, Arkansas State University, July 2014 – Present 
Graduate Research Associate, Reproduction Physiology, Kansas State University, August 2008- August 2014 
Conducted research studying synchronization protocols in dairy and beef cows.  
Instructor, Dairy and Poultry Science, Department of Animal Science and Industry, Kansas State University, October 
through December, 2010.  
c) Publications 
J Dairy Sci 2012; 95:1831-44; J Dairy Sci. 2012; 95: 4396-4409; Theriogenology 2012; 78:1997-2006; Theriogenology 2012; 
79:127-134; J Dairy Sci. 2013; 8-13; J Dairy Sci. 2014; 7586-7594.  



Business Soundness (i.e., Is there a clear project plan for development and realistic expectation of 
outcomes?) 

 

 

 

 

 

Management Ability  (i.e., Are project participants qualified and experienced) 
 

 

 

 
 

Potential Industry Impact (i.e., How can the industry be expected to benefit in both qualitative and 
quantitative measures?) 
 

 

 

 
 

Industry Support  (i.e., What data or other information is available to substantiate industry’s need or desire 
for this project?) 

 

 

 

 

 

CERTIFICATION 

 

Yes, the project plan is articulated in the goals and work plan sections above. Based on the successful 
completion of Dr. Humphrey’s portion of the aforementioned USDA NLGCA grant project, results of the 
preliminary feed trial conducted at A-State in Spring 2015, and findings from other research with CT containing 
plant food sources, there is a clear and realistic expectation that the expressly stated objectives of this project 
will be achieved. Pending outcomes of the study, existing relationships with producers, businesses, non-profit 
organizations and biodiesel crop producers and processing facilities will be leveraged to market this novel, 
preventive approach. As consumers are increasingly demanding natural, chemical free food products, there are 
significant potential profit enhancements for sheep producers if an effective, safe, cost-effective preventive 
method can be developed as an alternative to chemical control of GIP infection.  

Camelina meal is a relatively new product that has experienced limited market exposure. If the use of Camelina meal 
proves to be consistently effective in reducing fecal egg counts of specific internal parasites and controlling infestation it 
may prove to be a viable option to use in an integrated parasite control program for sheep producers thereby reducing 
production losses. An additional impact from the meal aspect may be the development of processing businesses for this 
product for producers.  Another potential impact similar to the “grass fed beef” trend may also be the added new interest 
in a more “natural” lamb or mutton product to the consumer. This may impact production demand as well as new niche 
marketing aspects to the sheep industry desiring to sell a more “natural” product to a more discerning consumer. There is 
a growing perspective among consumers today who are looking for products they believe have been raised with fewer 
chemicals and therefore healthier.    
 

The ability of the team to manage this proposed project is sound and consists of 2 professors, 1 graduate 
student and 2 undergraduate students.  In addition, the College of Agriculture and Technology strongly 
supports this effort providing matching funds as well as the university farm, needed equipment and facilities on 
an in-kind basis.  Additional expertise in the form of input and collaboration from other researchers, 
professionals in the industry and interested producers are part of the project.  The participants have been 
involved for a number of years in related and supportive projects. The students selected have also obtained 
both educationally as well as personal experience the needed skills and knowledge to perform the required 
work and collaborative relationships.    

As the sheep industry moves forward with today’s U.S. market in view as well as an eye on the global market, it is 
imperative that the industry as a whole addresses more proactively 1) production losses due to internal parasitic 
infestation and 2) the issues of product quality as it relates to changing market and consumer demands. In a September 
2015 article in the Shepherd magazine, J.M. Duckett presents his perspective on the issue of “The Future of the American 
Sheep Industry” and poses a few questions as to the changing market demands and how the industry will address them.  
This proposed project will address the issue of parasite control but from an alternative approach using a plant based 
product rather than a chemically based one. If the project’s outcomes continue to prove successful it has the potential to 
assist in lowering production costs for the producer which would be a positive impact for the industry. At the same time 
the project also has the potential to play a role in beginning the process of addressing product quality and the changing 
consumer market by presenting a potential new, more “natural product” for the US consumer, thereby enhancing the sale 
of lamb at the meat counter. The project proposal provides letters of support by both J. M. Duckett, owner of Duckett 
Farms, Hope Arkansas and Dr. Joan Burke, USDA Research Animal Scientist with the Dale Bumpers Small Farms Research 
Center, Boonville Arkansas and an active member of the American Consortium for Small Ruminant Parasite Control. Both 
individuals are directly related to the industry and support the proposed project.  



CERTIFICATION: 

To the best of my knowledge and belief, all data in this application is true and correct.  The document has 
been duly authorized by the governing body of the Applicant and the Applicant will comply with all Grant 
requirements if the assistance is awarded. 

Signature                                                                                                 Date 

Name of authorized representative: Andrew Sustich 

Title  

 

Email  

Phone   

 

  

10/16/15 

Vice Provost for Research & Graduate Studies 

research@astate.edu 

870-972-2694 



Background and rationale (citation of publications if any)  

  
Helminthic parasites and their control: Globally helminthic parasitism is a major disease in grazing livestock (Min and Hart, 2003; 
Waller, 2006), and a challenge to host survival and reproduction (Hutchings et al., 2003). Failure to control gastrointestinal 
nematodes results in poor and/or reduced growth rates, illness, lack of thriftiness, and death (Min et al., 2004). Nevertheless, 
controlling internal parasite infections is not simple, particularly in recent times. One of the most immediate threats is the rise of 
drug-resistant gastrointestinal nematodes (Plotkin, 2000). Programs to control these parasites based on chemotherapy are failing 
because of this increased parasite resistance (Pomroy et al., 2002; Min et al., 2004).  

One novel methods of internal parasite control is to either rotate pastures that are actively grazed or rotate the species of 
livestock grazing these pastures. Pasture contamination by sheep-infective gastrointestinal nematode parasite (GIN) parasite 
larvae was reduced after 96 or 192 days of cattle grazing (Rocha et al., 2008). Cross-contamination infections between sheep and 
cattle GIN were not significant, which suggested that combined grazing with such animals could be used for pasture 
decontamination (Rocha et al., 2008).  However, this decontamination was not sufficient for suitable prophylaxis of GIN 
infections in enrolled sheep (Rocha et al., 2008).  

Among the alternative, sustainable approaches under consideration, the use of plants with anthelmintic properties appears to be 
favorable for controlling gastrointestinal parasitism in temperate and tropical climates (Niezen et al., 1996). Although specific 
active plant metabolites have not yet been identified, evidence shows that the consumption of forages high in condensed tannins 
can reduce parasitism in grazing ruminants (Niezen et al., 1998; Hoskin et al., 1999). Recent in vitro and in vivo studies suggest 
that condensed tannin extracts have a direct negative effect on diverse nematode parasites of sheep and red deer (Molan et al., 
2000; Athanasiadou et al., 2000a; 2001a).  

Tannins: Tannins are polymerized phenolic compounds which are plant secondary metabolites. Condensed tannins (CT) are the 
most abundant fraction of tannins (Athanasiadou et al., 2001b). The presence of CT’s primarily in woody and, to a lesser extent, 
in leafy portions of plants, act as a defense mechanism against insect and mammalian herbivores (McArthur et al., 1991). CT’s 
have the potential to control GIP, as long as the CT is given in moderation (25 to 40 g/kg DM) (Nguyen et al., 2005). CT’s have 
been shown to decrease FEC in small ruminants and to boost overall health (Mangan, 1988; Nunez-Hernandez et al., 1991; 
Athanasiadou et al., 2001a; Nguygen et al., 2005). The direct effect of CT on GIP is mediated through interactions that affect the 
GIP physiology by directly interfering with egg hatching and prohibiting development of infective larval stages (Nguyen et al., 
2005; Kerboeuf et al., 2008). 

Camelina meal: There is significant interest in emergent oilseed crops in the United States and Canada (Das et al., 2014), e.g., 
Camelina sativa, a flowering plant belonging to the Brassicaceae family. Due to its high polyunsaturated C18-fatty acid content, 
drought tolerance, consistent yields, reduced requirements for tillage and weed control, and comparatively inexpensive 
production cost, interest in camelina is growing rapidly for use as an oil crop, source of biodiesel production, and renewable 
feedstock (Urbaniak et al., 2008). Defatted camelina meal consists of approximately 10% residual oils, 45% protein, up to 15% 
insoluble fiber, up to 10% soluble carbohydrates, 5% minerals, approximately 0.2% nucleic acids, and 14% or more of a mixture of 
phytochemical components consisting mostly of glucosinolates (GSLs) and flavonoids (Zubr, 2010).   

The residual seed meal by-product from biodiesel production is currently unexploited. Camelina meal has a nutritive profile that 
has a high protein content of which some is bound to tannins, thus making the rumen-undegraded protein (RUP) available for 
digestion and absorption in the small intestine (Nguyen et al., 2005). The ability to assist in increasing the protein availability in 
the animal to aid in host-regulated immunity may enable CT to be a natural, alternative strategy to control parasitism in small 
ruminants. Ideal concentrations of CT have been shown to increase wool growth, body mass, milk production, and amount of 
protein in the milk, and it does not affect ruminal fermentation or digestive kinetics in ruminants (Nunez-Hernandez et al., 1991; 
Athanasiadou et al., 2001).  

Sheep diets: Food preference in herbivores develops due to the dynamic interplay between flavor and post-ingestive feedback or 
consequence of consumption, which is determined by an animal’s physiological condition and a plant’s chemical characteristics 
(Provenza, 1996; Provenza and Villalba, 2006). Tannins adversely affect parasite reproduction and, in some cases, their viability 
(Athanasiadou et al., 2000, 2001a). Thus, it is beneficial for lambs with a parasitic burden to consume tannins (Lisonbee et al., 
2009). Herbivores preferentially ingest foods high in nutrients (Kyriazakis and Oldham, 1993; Villalba and Provenza, 1997a) and 
low in toxins (Provenza and Balph, 1990), but they shun specific nutrients when particular dietary needs are met (Villalba and 
Provenza, 1999). Herbivores eat toxins when toxins provide medicinal or anthelmintic effects (Lisonbee et al., 2009; Villalba et al., 
2009a). Thus, the process of food selection in herbivores can be interpreted as the search for chemicals in the environment that 
restore homeostasis allowing animals to remain healthy (Villalba and Provenza, 2007). A preliminary study in which sheep were 
individually fed diets supplemented with Camelina sativa meal, which contains CTs, achieved decreased FEC in sheep receiving 
this meal compared to those sheep receiving the control diet (K. Humphrey and S. Pulley, unpublished). Further research is 
warranted to determine if these effects are similar in flock feeding situations, as sheep producers do not typically individually 
feed sheep. 



Background and rationale (citation of publications if any)  
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RESEARCH AND TECHNOLOGY TRANSFER 
P.O. Box 2760, State University, AR 72467  | o: 870-972-2694 | f: 870-972-2336 

Steve Lee 
Program Manager 
National Sheep Industry Improvement Center 
Post Office Box 646 
Rockland, ME 04841 

October 16, 2015 

Dear Mr. Lee: 

I am pleased to offer support for the proposal entitled “Camelina meal control strategy of internal 
parasites in sheep” submitted by Arkansas State University on behalf of Drs. J. Kevin Humphrey and 
Stephanie Pulley.  

Regarding matching funds, an in-kind contribution will be devoted to this project from the College of 
Agriculture and Technology Farm. This includes:  
▪ 5 acres of prime fenced land rented at $50.00/acre for 5 months  = $250.00
▪ Sheep Facilities scheduled for use during the 5 months 9 times at $50.00 per time = $450.00
▪ Salary for farm labor assistance (salaried individual is paid $26,000 annually): 35% of the year is

dedicated to the sheep operation on the farm which is $9,100.00 per year. Of that $9,100.00 only 5
months will be contributed to project =$760.00

▪ Contribution of farm’s feed to project = $540.00
Total in-kind contribution to this project is $2,000.00. If this proposed research is selected for funding, 
institutional funds in the amount of $2,000.00 are also available to support travel for dissemination of 
the findings at conferences or workshops.  

Thank you for your consideration of this proposal. 

Sincerely, 

Andrew Sustich, Ph.D.  
Vice Provost for Research 
Chief Research Officer 





Sheep and Goat Producers of Arkansas 
P.O. Box 146 146 HWY 174 North Hope, Arkansas 71802-0146 
Chris Sweat 479-970-6905 Jesse M. Duckett 870-703-7321 

jesse@duckettfarms.com 

Dr. J. Kevin Humphrey 
Associate Professor 
P.O. Box 1080 
Jonesboro, Arkansas 72467 

September    , 2015 

RE: Camelina oil or meal as a de wormer for sheep 

Dear Dr. Humphrey: 

I wanted to follow up with you concerning our phone conversation on September 22 and 
concerning your request for a letter of support. You most certainly have my permission to add 
this letter to your proposal to the National Sheep Industry Improvement Center grant.  

Internal parasites – namely worms living in the stomach and small intestine of the sheep – are the 
number one problem for shepherds all over the world. Barber pole worms and hairworms are two 
of the most common types of sheep worms in Arkansas, and they can be found in other areas as 
well.  

If, as shown in your research at Arkansas State University, the use of Camelina oil or meal 
proves to be effective as a natural de wormer for sheep, then this will be a tremendous 
improvement in the fight against this problem. Anything that we can do to reduce the 
dependence an anthelmintic de-wormers as the principal method for controlling parasites will be 
a positive step for our industry. The fact that Camelina meal provides a 35% source of natural 
protein and possibly also healthy Omega-3s is yet another bonus for everyone in the lamb 
industry. 

I have read some articles on Camelina seed and oil, and I find it interesting that we could 
possibly use it as an Omega-3 supplement for sheep and goat feed. This would provide us with 
several major advantages, including healthier sheep and a healthier product to market towards 
consumers. I see that Camelina meal has FDA approval for poultry, beef and swine, but no 
approval for sheep or goats. 



Sheep and Goat Producers of Arkansas 
P.O. Box 146                 146 HWY 174 North                Hope, Arkansas 71802-0146 
Chris Sweat 479-970-6905                                         Jesse M. Duckett 870-703-7321 

jesse@duckettfarms.com 
 
It is believed that the inclusion of Omega-3 fatty acids in animal feeds comes with a number of 
benefits, including increased health, reduced stress, increased animal body mass and better 
reproductive health – and that’s in addition to providing a good daily dry matter intake. The 
levels of Omega-3 fatty acids are approximately 10-fold higher in chickens, six-fold higher in 
pork and two-fold higher in beef when ingredients containing Omega-3s are included in feed 
rations. For sheep, this would mean including Camelina meal in their dry rations. 
 
Another great possibility that is rarely discussed is something that you mentioned in your letter 
to me, and I believe that it is something that could be a major benefit to the sheep and goat 
industry. We could create a new niche market with the production of lamb that is raised without 
chemicals and that contains healthy Omega-3 fatty acids. With a little more research, this could 
very easily become a great new marketing tool for lamb meat. 
 
Studies based on large segments of the population have suggested that a diet rich in Omega-3 
fatty acids can reduce the risk of cardiovascular disease. If we can increase the Omega-3 levels 
in lamb meat up to the point that it is beneficial for the human body, this would not only be an 
extraordinarily effective way to market lamb, but it would also be good for the health and 
wellness of humanity in general. This isn’t a nutrient that we can produce ourselves, which 
means it must be included in the foods we eat.  
 
To me, it looks like your research on Camelina oil and meal has great potential – not only for the 
sheep and goat industry, but also for the fields of human health and medicine (perhaps even as an 
Omega-3 supplement).  
 
If I can provide any more help with your research or grant proposal, please let me know! 
 
Sincerely, 
 
Jesse M. Duckett 
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