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Project Abstract (250- 400 words) Include: 

Problem or opportunity 
This project seeks to study an innovative, elegant management system never before tested, potentially de-
creasing the impact of two restrictions on sheep dairy production in the US: 1) the limited North American 
dairy breed gene pool, and 2) low supply of milk during fall and winter due to the seasonal breeding of dairy 
sheep breeds. By utilizing the STAR accelerated lambing system, we hypothesize that milking non-dairy 
sheep for relatively short lactations could achieve the same, or even a higher milk yield year-round with 
fewer ewes milked at one time and more lambs produced than from dairy breed ewes in one annual  190-
day lactation. 
Project objectives 
Within the 18-month experiment we will milk Finn x Dorset ewes year-round to address: 1) the lack of 
knowledge about possible milk yield achievable by non-dairy sheep, and 2) the lack of knowledge of behav-
ior that dictates milking non-dairy sheep. In doing so we will: 3) determine the possibility, productivity, and 
sustainability of milking non-dairy sheep flocks under the STAR accelerated lambing system year-round. We 
also seek to: 4) compare early lactation milk production and quality of Finnsheep x Dorset milk with existing 
data from traditional dairy breeds, and 5) test optimal dietary fiber levels for high milk production while 
maintaining ideal ewe body condition and health. 
Description of efforts – anticipated results 
A total of 36 ewes in groups of 12 will be milked twice daily in ~9 (the 3rd group will only be milked for 2 lac-
tations) lactation periods of 73 (lambing will be 30 days) to 103 days each. Each group will participate in 3 
milking periods throughout the two years. Four ewes within each group will be fed diets containing low, 
moderate, or high levels of highly fermentable fiber. At each milking, the milk volume will be measured and 
– in this exploratory project – fed back to the lambs. Once weekly, milk from individual ewes will be sam-
pled and analyzed for somatic cell counts, total solids, protein, and fat to determine potential for cheese 
and yogurt production. The anticipated result of the proposed project is an innovative blueprint manage-
ment system for milking sheep. A successful experiment will assess whether the costs of artificially rearing 
lambs will be offset by the revenue from milk sales, and most importantly, whether our proposed diet and 
management system can sustain healthy metabolism and reproduction in sheep.  
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Amount requested from NSIIC $33,310   
Applicant matching funds $8,181   
Local/State/Federal Funds previously awarded for project $0   
 Total  $41,491   
Type of Expenditure      

Personnel Relationship to Project 

Num-
ber of 
hours 

Rate of com-
pensation NSIIC 

Cornell 
match 

Thonney salary recovery Principle investigator 120 $60.07 $3,604 $3,604 
Thonney fringe benefit Principle investigator 120 $37.24 $2,235 $2,235 
Graduate assistant Project coordinator         
(9-month TAship of 
$48,018 not allowed by 
Cornell for matching.) 

Stipend Annual       
Tuition Annual       
Health insurance Annual       

  Summer support Annual     $2,342 
Undergraduate students Milkers and sheep care 400 $10.15 $4,060   
      

Equipment Purpose 
Num-
ber Cost/unit   

Milkometer Measure daily milk  4 $239  $956   
      
Travel Number of days     
None 0     $0   
      
Other Related Expense      

1. Material and supplies   
Num-

ber Cost     
Milking supplies Milkings 657 $2.50 $1,643   

Lamb supplies Lambs 216 $1.00 $216   
Ewe feed       $5,987   

Lamb feed       $540   
2. Campus ewe day 
charges Days 7884 $1.29 $10,170   
3. CURC charges Extra breedings 7 $200.00 $1,400   
      
Direct costs    $30,811 $8,181 
Overhead  Rate    

    7.50%   $2,499   
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Qualitative summary, justification of budget (200 words or less) 
Cornell University estimates personnel time on a percentage of total effort. Cornell does not track work 
hours for FLSA exempt staff, and is unable to provide billing or time records based on hours for the PI. For 
the purpose of your request only, we have estimated hours for the PI by converting the level of effort using 
a 40-hour standard work week. 
 
This project will be the thesis of a graduate student. Except for summer support, we are not allowed by Cor-
nell to use the graduate stipend as matching funds. Funding for undergraduates to help with milking is re-
quested. 
 
Funds for milk meters for recording daily milk production of each ewe are requested. Other sheep milking 
equipment is available. Funds for concentrate feed and daily supplies for milking are requested. The cost of 
milk analyses will be covered from other sources. 
 
Ewes will be transported to the Cornell Campus Teaching Barn for lambing, milking, and lamb rearing. Daily 
charges, as well as costs for hay and bedding, apply. Ewes will be transported back to the Cornell University 
Ruminant Center after drying off at the end of lactation. Charges for additional breedings will apply for dry 
ewes kept at the CURC. 

Technical objectives 
Responsiveness to NCIIS states priorities (website) 
1. Strengthen and enhance the production and marketing of sheep and sheep products . . . 
A management blueprint for the use of non-dairy sheep breeds in year-round milk production will provide a 
solution to the long-term problem of limited genetic resources and dairy breeds due to federal import regu-
lations. Furthermore it has the potential to generate new emerging businesses and by that address the need 
of regional small-ruminant dairy produce markets. By elegantly combining milk and meat production in 
sheep farming, the line-up of potential resources gained from small-ruminants can be fundamentally broad-
ened.  
2. Provide leadership training and education to industry stakeholders. 
Education to industry stakeholders will be provided through presentation of data within a model of the re-
searched blueprint on an interactive website. Dr. Thonney’s strong involvement in Cornell Cooperative Ex-
tension will provide many opportunities to present, discuss and explain the project results at events or in 
direct contact with sheep farmers.  
3. Enhance sheep and sheep products in the United States through assistance . . . 
The findings of the project will by far exceed the experimental results. The data on prolificacy, early lacta-
tion milk yield, milk quality, and behavior will each address sustainability issues, even in the unlikely event 
that STAR year-round milking is not successful.  
4. Enhance the sheep industry by coordinating information exchange . . . 
Due to its novel approach, this research will attract attention throughout the United States. Through Coop-
erative Extension programs, national Animal and Dairy Science meetings, and the Dairy Sheep Association of 
North America Symposia, the project will spark and coordinate dialogue and a successful exchange of infor-
mation on the topic of year-round sheep dairying.  
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Prior USDA or other federal support 
No USDA or other federal support has been issued to conduct research on year-round milking of non-dairy 
sheep breeds at Cornell University, or to the applicants’ knowledge, any other entity. 
Identification or significance of the issue being addressed 
America is the major importer of sheep milk and sheep milk products with 50 to 60% of the annual world 
exports (Thomas et al., 2014). According to FAO statistics the US imported 24,160 tons (53 million pounds) 
of cheese, and sheep milk in 2010 (FAO, 2015). This leaves immense possibilities for new, emerging markets. 
The demand for sheep dairy products is constantly on the rise. The consumption of sheep milk cheeses in 
the United States, as measured by imports, increased by 30 percent in the 20-year period from 1985 to 2005 
(Williams, 2008). Furthermore, there are millions of unused acres available for forage production in the US 
that could be used for sustainable sheep dairy farming. Considering both, the growth potential of the mar-
kets, as well as the availability of essential supplies, the significance of a growing national sheep dairy mar-
ket with regional products can’t be overstated.  
What are the goals to be achieved with this grant funding? 
Within the experiment we theorize a higher overall productivity and sustainability by adding value to sheep 
dairies and meat sheep farms through selling two major commodities, lambs and dairy products. The goal of 
the suggested research is to model the collected data into a website, easily accessible to the industry, stu-
dents and faculty, as well as the interested public. By presenting a rather rigorous set of data in an ap-
proachable blueprint, the results potentially could spark a reevaluation of traditional lambing times, non-
dairy breeds useful for milk production, as well as traditional management systems. Successively, we could 
further what we consider a necessity: the growth of the regional sheep dairy industry in the US.  
Work plan - Task, methodology, individual responsible, and location where work will be done. 

Except for breeding and care of dry ewes and milk analyses, all tasks will be in the Campus Teaching Barn 
of Cornell University. 

Tasks Methodology 
Individual 

responsible 
Optimize dietary fiber level by compar-
ing feed intake and milk production for 
diets with 3 levels of highly digestible 
fiber. 

Formulate and mix diets, record feed 
intake and refusal, record weekly 
weights. Determine effect on milk pro-
duction with 8 groups of 12 ewes. 

Mike Thonney, Dan 
Brown and graduate 
student. 

Observe behavior of ewes in milking 
stand. 

Record ease of entering milking plat-
form, ease of milking, and other 
measures. 

Mike Thonney, Dan 
Brown and graduate 
student. 

Record daily milk yield. Milk meter. Mike Thonney, Dan 
Brown and graduate 
student. 

Measure weekly components of milk 
for processing. 

Established Dairy One laboratory proce-
dures. 

Dairy One, Ithaca, NY 

Document prolificacy during lactation 
period. 

Record with Cewe data base software 
(Thonney, 2002) and compare with av-
erage flock prolificacy data prior to 
milking experiment. 

Mike Thonney, Dan 
Brown and graduate 
student. 
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Tasks (continued) Methodology 
Individual 

responsible 
Answer the question if, and under 
which circumstances the suggested re-
search is sustainable. 

Data analysis and interpretation. Mike Thonney, Dan 
Brown and graduate 
student. 

Creating an interactive website for easy 
access to the research results. 

Data modelling and website building. Mike Thonney, Dan 
Brown and graduate 
student. 

 

Related research or other efforts in this area of which you are aware, including an analysis of the competi-
tive landscape if the award is for a commercial application. 
We are not aware of any kind of research endeavor previously or presently conducted with milking non-
dairy sheep under the STAR accelerated lambing system for dairy purposes. Similar, yet not comparable re-
search efforts have taken place at the Spooner research station of the University of Wisconsin-Madison. 
However, the uniqueness of the suggested project stems from the constant, twice-daily milking of ewes 
without suckling lambs in a controlled environment. 
Potential post application in this area of development of research or commercial endeavor. 
The major potential post application advantage of this research is its applicability. Farmers throughout the 
country can adopt, or partially implement novel management ideas in their existing systems.  
Background and rationale (citation of publications if any) 
This project is based upon the STAR accelerated lambing system developed at Cornell University. Three re-
productively distinct ewe groups are in the flock: 1) lambing and lactating; 2) half-way through pregnancy; 
and 3) breeding for 30 days and then pregnant. Groups 2 and 3 are managed together. A third of the flock 
begins lambing and lactating every 73 days, which is 1/5th of a year and ½ of a gestation length for 5 STAR 
periods a year. This allows a perfect ewe to lamb 5 times in three years. Theoretical lactation curves for the 
STAR milking management plan to be tested are shown in Figure 1.  
 

Important dairy sheep research has been 
conducted at the Spooner research station 
of the University of Wisconsin (Thomas et 
al., 2014), but early lactation yields of non-
dairy sheep were not tested. An additional 
need for this research is the call for reevalu-
ation of traditional lambing times (Peterson 
et al., 2005; Peterson et al., 2006). Although 
lactations of dairy sheep breeds are much 
more persistent, peak lactation yields of 
non-dairy sheep breeds are similar to those 
of traditional dairy breeds (Brown and 
Hogue, 1985; Brown et al., 1987; Reynolds 
and Brown, 1991; Shabbir et al., 1992). This 
project will test whether these high yields 
of milk in aseasonal non-dairy breeds in 

1.67 (85-day) lactations per year in the STAR system will result in higher annual yields than milking dairy 
breeds in longer, once-yearly lactations.  

 

 
Figure 1. Yearly flock milk yield curves. 
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Relationship to industry, including technical, economic and social benefit. 
There is steadier income for commercial sheep dairies that sell two major commodities (milk and lambs) 
with less risk from volatile markets than farms with meat animals as the only income source. With the ex-
pertise offered by this project, sheep dairies may expand and multiply to take advantage of idle or underuti-
lized grasslands and potential regional marketing opportunities for high-value milk products. Secondary ben-
eficiaries include US consumers and the local economies benefiting from increased environmentally sustain-
able agriculture.  
Cost benefit analysis 
We prepared a detailed financial simulation of traditional, once-yearly, 190-day lactations averaging 4.25 
lb/day, a very optimistic yield (Thomas et al., 2014), with milking non-dairy sheep for 85-day lactations un-
der the STAR system averaging 5.6 lb/day (Gardner and Hogue, 1966; Brown et al., 1987; Ramsey et al., 
1998; Cardellino and Benson, 2002). Each flock had 100 ewes. The STAR system flock benefited from milking 

http://faostat3.fao.org/download/T/TM/Ehttp:/faostat3.fao.org/download/T/TM/E
http://www.sheep.cornell.edu/sheep/economics/cspsoftware/cewedoc/index.htm
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only 33 ewes at a time, making it more family friendly, and greater utilization of a smaller capital invest-
ment. The simulation processed milk into 40% cheese, 40% yogurt, and 20% pasteurized milk sold off the 
farm at wholesale prices. Milk product income was $281,010 and $276,080 while income from sale of lambs 
and culls was $31,900 and $54,067 under the traditional and STAR systems, respectively. After subtracting 
cash costs, depreciation, and unpaid family labor, labor income was $184,244 for the traditional system and 
$196,271 for the STAR system; an advantage of 6.5%. Given the additional advantages of marketing sheep 
milk products year-round without the necessity to use inbred dairy sheep genetics, the budget for this pro-
posed project is a low cost, high benefits endeavor.  
Policy or decisions affected by results 
Under the premises of a successfully conducted experiment and accessibly presented data, it is to be ex-
pected that a variety of future management decisions in the sheep industry will be based on this research. 

Bio Sketch of each principal person 

Michael L. Thonney is Director, Graduate Field of Animal Science, and professor of Animal Science at Cornell 
University. He is the author or co-author of 67 refereed journal articles, 68 abstracts, and 2 book chapters, 
has advised 12 graduate students, and been a member of the graduate committees of 19 others. Mike grew 
up on a farm in eastern Washington where he had a small flock of Hampshire sheep. He graduated in animal 
science from Washington State University in 1971 and received his MS (1973) and PhD (1975) degrees in nu-
trition at the University of Minnesota. Mike joined the Cornell Animal Science faculty in 1975. He conducts 
research in growth, nutrition, and management of sheep and cattle and teaches Animal Science 3800 - 
Sheep in spring semesters of odd-numbered years and Animal Science 3600 - Beef Cattle in spring semesters 
of even numbered years. Mike has taken sabbatical leaves in Scotland (1984), California (1992), New Zea-
land (2003), and Washington (2012). In 1998, he began directing the Cornell Sheep Program. 
 
Dan L. Brown is an associate professor of Animal Science at Cornell University. He is the author or co-author 
of 58 refereed journal articles, 31 abstracts, and 4 book chapters.  Dan was raised in California were he re-
ceived his BS at Davis in 1976 and teaching credentials in agriculture and biology in 1977. Dan received his 
PhD from Cornell in Nutrition & Toxicology in 1981. He has worked on animal agriculture systems in Ethiopia 
and Kenya and was a member of the faculty of the University of California at Davis from 1983 through 1994 
before coming to Cornell. Dan’s areas of interest are nutritional toxicology and sustainable animal agricul-
ture. Dan’s recent research in nutritional toxicology includes the study of toxic doses of nutrients, naturally 
occurring toxicants in food and feedstuffs, the detoxification or transfer of toxicants to the human food 
chain, and toxicants that affect the metabolism of nutrients and sustainable animal systems. Currently, Dan 
is engaged in designing multi-species grazing techniques to increase the productivity and decrease the num-
ber of invasive plant species in the Finger Lakes National Forest which is supported by the U.S. Forest Ser-
vice. 
 
Nikola Kochendoerfer is a potential master’s student planning to use this project for her thesis. Niko herded 
sheep for four years at a large-scale German dairy, crop, and sheep farm cooperative in Eastern-Germany, 
eventually serving as manager of the cooperative. In 2012 she graduated from Anhalt University in Germany 
with a BA of Engineering in Agricultural Management. Her professional experience includes consultation for 
a variety of German agribusinesses and sheep farms in areas of business and investment planning, process 
evaluation, governmental subsidy applications and grants, marketing, finance, and accounting. Prior to mov-
ing to Ithaca in 2014, she managed a dairy cow farm in Eastern-Germany. Since June she has been working 
alongside Dr. Michael Thonney, and pursuing her interest in research on novel sheep management systems. 
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Financial feasibility (i.e., Budget proportionate to the endeavor? Will the outcome have a 
financial benefit to the industry in the near term or will additional funding be required?) 
The proposed budget is proportionate to the endeavor, and can be reviewed with low costs and high poten-
tial benefits, (see Cost benefits analysis). From our perspective, additional funding will not be required, even 
though it is impossible to state that we won’t be confronted with unsuspected concerns throughout the ex-
periment that will have to be addressed. 

Business soundness (i.e., Is there a clear project plan for development and realistic expec-
tation of outcomes?) 
The funds will be under direct supervision of Cornell Sponsored Programs and the Department of Animal 
Science financial management. The plan is realistic with answers expected in the time-frame allotted to con-
duct the project. 

Management ability (i.e., Are project participants qualified and experienced) 
Proof of qualification and experience is provided in the bio sketch section of this proposal. 

Potential industry impact (i.e., How can the industry be expected to benefit in both quali-
tative and quantitative measures?) 
Our financial simulation suggests that STAR-managed milking of non-dairy sheep will generate a higher reve-
nue than dairy sheep milked in traditional systems. In addition, the STAR-managed system requires a lower 
capital investment and less daily labor, making it friendlier to family farming. Thus, we believe that the 
sheep industry will quantitatively benefit from a successful blueprint in terms of total generated revenue, 
and also from the possibility of new strategies for marketing larger amounts of dairy products in seasons 
with traditionally low milk supply. The stable year-round revenue should convince farmers to create new 
sheep dairy enterprises. Qualitatively, the industry will benefit from a new idea, which will generate new 
discussions, follow-up research, and new perspectives. 

Industry support (i.e., What data or other information is available to substantiate indus-
try's need or desire for this project?) 
We conducted a survey within the North American small ruminant community to assess the general interest 
and opinions about the suggested research. Given the small number of current dairy sheep farmers in North 
America (Thomas et al., 2014), the 56 respondents was a reasonable number. Of these, 61 % had a general 
interest in sheep dairying. 35 respondents were directly involved or planning to be involved with a sheep 
dairy operation and delivered mostly positive responses; some respondents explicitly stated that they were 
happy with long-lactation, seasonal milk production and did not like the approach of this project. 50% of re-
spondents named limited genetics and dairy breeds as the first and second highest limiting factor in current 
dairy sheep operations. 44 respondents agreed that sheep dairying should be expanded and that the US 
should supply more of the American demand for sheep dairy products. 
 
We also asked how important the respondents would rate the suggested research of this proposal on a scale 
of 1 (not important) to 10 (very important); 64% rated the research at 7 or higher.  
 
If the project resulted in a thoroughly researched management blueprint for year-round sheep dairying with 
non-dairy breeds, 70% of the respondents indicated that they would consider a change in a current opera-
tion, 55% would consider investing in a new operation, and 77% would advocate for a change in traditional 
management systems. Thus, it is clear that the interest in and support for this research is high enough to 
justify its funding. 



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

requirement if the assistance is awarded.

SignatureSS Date: 2i

Name of authorized representative

Title Eric Van Ostenbridge, Grant & Contract Officer

Email ecv25@cornell.edu

Phone (607) 255-5337

Page 9 of 9


	Project Abstract (250- 400 words) Include:
	Problem or opportunity
	Project objectives
	Description of efforts – anticipated results

	Qualitative summary, justification of budget (200 words or less)
	Technical objectives
	Responsiveness to NCIIS states priorities (website)
	Prior USDA or other federal support
	Identification or significance of the issue being addressed
	What are the goals to be achieved with this grant funding?
	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
	Policy or decisions affected by results

	Bio Sketch of each principal person
	Financial feasibility (i.e., Budget proportionate to the endeavor? Will the outcome have a financial benefit to the industry in the near term or will additional funding be required?)
	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?)



