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MFL BISON RANCH LTD – OUR DNA TESTING 

JOURNEY
❑ Why do DNA testing for purity?

❑ Who currently conducts DNA testing for bison?

❑ How is DNA testing currently done?

❑ What does ‘finding bovine DNA’ mean?

❑ What did we find at MFL?

❑ How did we use the data?

❑ What could you expect if you decide to DNA test your herd?

❑ Where do we see DNA testing going in the future?



WHY DNA TEST?
 Canadian Bison Association’s ‘SIX PRIORITIES’:

 Financial stability

 Membership Growth

 Administration of identification tag sales

 Support industry growth

 Producer support

 Benchmark production and financial information

 Decision Making Tools

 Code of Practice

 Marketing

 International trade shows

 Website and Social Media

 Conservation

 Work to ensure that Plains Bison remains unclassified under the Species at Risk Act

 Work with Environment Canada and Parks Canada and support strategies to achieve conservation goals while at the same 
time achieving commercial bison industry goals

 Policy development

 Traceability

 Compensation for destroyed animals

 Trade

 Developing and supporting a research strategy

 Establish a research advisory committee

 Prioritize research

 Canadian Bison Association’s ‘SIX PRIORITIES’:

 Conservation

 Work to ensure that Plains Bison remains unclassified under the 

Species at Risk Act

 Work with Environment Canada and Parks Canada and support 

strategies to achieve conservation goals while at the same time 

achieving commercial bison industry goals

 Developing and supporting a research strategy

 Establish a research advisory committee

 Prioritize research



WHY DO DNA TESTING?



WHY DNA TEST?

❑ African experience with private sector engagement in 
conservation

❑ Principle - Preserve wildlife by giving it economic value

❑ Game ranching kicked off in 1991 in South Africa

❑ 10000+ wildlife preserves managed by 2000+ wildlife ranches in SA in 
2018

❑ 3x more employment than domestic livestock operations

❑ Over 20 million hectares (50 million acres) of private land now dedicated 
to wildlife – substantially greater area than all SA’s parks

❑ Game ranches provide migratory corridors between SA’s national parks

❑ Large scale recovery of biodiversity and soil health in natural polyculture 
game preserves

❑ R20 billion industry in SA alone

❑ Several species rescued from the brink of extinction by the addition 
of private preserves

❑ Bontebok, Blesbok, Roan & Sable Antelope, Tsessebe, Black Wildebeest 
and Leopard Tortoise



WHY DNA TEST?

❑ South African model has spread to Zimbabwe, Botswana, Angola, Zaire, 
Tanzania, Kenya, etc.

❑ Parallel research in South Africa and Zimbabwe spawned the regenerative 
rangeland agriculture practices gaining steam in North America

❑ Regenerative Ag is 28% more profitable per acre than conventional Ag – Canada 
2017

❑ DNA testing provides an additional, and highly saleable, background 
conservation story to the Canadian bison industry

= Good PR!

= More valuable product

= More money in your pocket

= Expanding industry

etc, etc



❑ Texas A&M University

❑ Dr James Derr

❑ Lab that originated current test – 1999+ ish

❑ Primarily a research lab – relatively few bison tested

❑ Reports on mtDNA and 14 nDNA gene pairs

❑ Slow turnaround times

❑ University of California Davis

❑ Commercial lab – tens of thousands of samples tested

❑ Quick turnaround

❑ Uses Texas A&M designed test

❑ Reports on mtDNA and 26 nDNA gene pairs

❑ Test is identical, UC Davis simply reports on more gene pairs.

WHO CURRENTLY CONDUCTS DNA TESTING?



❑ Tail hair samples

❑ Pull 20+ follicles from the tip of the tail

❑ Store in dry paper envelope

❑ Shipping to UC Davis

❑ FEDEX

❑ Biological samples – requires cross-border paperwork prior to shipping

❑ Testing can be used for:

❑ Bovine mtDNA and nDNA introgression

❑ Parentage testing

❑ Limitations on current test:

❑ Microsatellite test – low resolution by modern standards

❑ No differentiation between Plains and Woods

❑ No genome or origin map

❑ No indication of overall genetic diversity

HOW DO WE TEST?



WHAT DOES ‘FINDING BOVINE DNA’ MEAN?



WHAT DOES ‘FINDING BOVINE DNA’ MEAN?





❑ End 2013 – tested calf crop

❑ Discovered that bovine DNA alleles tend to only appear on one side 

of a gene pair

❑ A cow with one bovine gene allele in a pair can throw a ‘pure’ calf

❑ 2014 – tested all breeding cows and bulls

❑ 130 cows & heifers tested 

❑ 23 found with bovine nDNA (17.7%)

❑ 1 cow found with bovine mtDNA

❑ 9 bulls tested

❑ 3 bulls found with bovine nDNA (33%)

❑ 2015

❑ Only 7.6% of stock showing bovine DNA were carried forward to 

2015 breeding season

WHAT DID WE FIND?



❑ 2015-2017

❑ Continued testing individual calves from cows with bovine DNA

❑ Continued testing one herd that had a bull with bovine DNA

❑ Testing of herd replacements purchased from other ranches/parks 

revealed similar percentage of bovine DNA

WHAT DID WE FIND?



❑ 2015-2017

❑ Culled out breeding stock showing bovine DNA

❑ Only 7.6% of breeding herd had bovine DNA by spring 2015

❑ Tested calf crop to confirm clear and to get more detail from 
sires/dams showing bovine DNA

❑ Initial cull in 2014/2015 meant our normal herd replacement 
program got stretched

❑ Kept several cows we would normally have culled

❑ Replacement heifer numbers limited by residual bovine DNA from culled 
cows

❑ 2015-2017 – worked last few animals into normal cull program

❑ Last cows with bovine nDNA shipped in 2017, last bull shipped 2016

❑ 2018 calf crop is the first from completely ‘clean’ breeding stock 
herd

❑ All breeding stock since Dec 2015 have been sold free from 
bovine DNA

HOW DID WE USE THE DATA?



❑ Plains - Expect approximately 25% nDNA introgression – Dr Derr

❑ We had 17.7% of our females with bovine DNA markers

❑ We had 33% of our bulls with bovine DNA markers

❑ Plains - Expect up to 10% mtDNA introgression – Dr Derr

❑ Aggressive selection on performance reduces mtDNA

❑ We found one cow with bovine mtDNA

❑ KenMar in North Dakota found only 2 cows & calves with bovine 

mtDNA (625+ animals tested)

❑ Woods – Expect nothing (unless they’re not 100% Wood)

❑ No known cattle & wood bison crossing experiments

❑ Cross-bred – expect lower figures than with Plains

WHAT COULD YOU EXPECT IF YOU STARTED 

TESTING?



❑ Last two years:

❑ Significant public interest in DNA testing for purity

❑ Growing number of enquiries from ranchers interested in developing 

pure herds 

❑ Strongest interest from ranchers new to bison

❑ Market for breeding stock

❑ Market for commercial lab services in Canada

❑ Growing market for ‘conservation agriculture’ products

❑ New DNA test

❑ Much higher resolution test – Single Nucleotide Polymorphism (SNP) 

vs legacy microsatellite test

❑ Tens of thousands of genes vs tens of genes

❑ Exploit bison genome research completed in last 15 years

WHERE DO WE GO FROM HERE?



❑ Valuable data from a newer test:

❑ Bovine DNA introgression – greater accuracy

❑ Differentiate Plains & Woods

❑ Maintain pure strains of feed-stock for cross-breeding

❑ Percentage of cross for cross-breeding programs

❑ Predict hetrosis (hybrid vigour) performance benefits

❑ Select for best performance improvements

❑ Differentiate genetic sub-populations within Plains/Woods

❑ Identify bison Haplotypes/Haplogroups

❑ Target rare genetics for preservation breeding

❑ Selection of herd replacements to improve overall herd diversity

❑ ‘Index of Genetic Diversity’

❑ General predictor of resilience to disease

❑ General predictor of performance and hardiness

WHERE DO WE GO FROM HERE?



❑ Conservation Agriculture

❑ Subset of Regenerative Agriculture

❑ More profitable than industrialised Ag

❑ African experience demonstrates clear advantages of private 
sector over public sector in conservation management

❑ Simulation of genetic transfer of nomadic herds

❑ Holistic management of keystone species on rangeland has knock on 
effects

❑ Increase in biodiversity

❑ Increase in biomass carrying capacity per acre

❑ Regeneration of natural habitat for niche plant and wildlife species

❑ Growing market for Regenerative Ag products

❑ Up to twice the nutrient density of conventional Ag products

❑ Improved health benefits for livestock, wildlife and humans

❑ Building a future-proof and resilient industry

WHERE DO WE GO FROM HERE?



❑ Public Engagement

❑ Social Media

❑ Wikipedia

❑ Face-to-Face

❑75%+ of all bison are ‘pure’

❑ For the foreseeable future, privately owned herds will 
remain (on average):

❑ More genetically diverse than park herds

❑ Healthier than park herds

❑ Essential to the long term preservation of the species

WHERE DO WE GO FROM HERE?



QUESTIONS?


