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Using Next-Gen Sequencing to Identify Heirloom, Historic, and 
Novel Apple Cultivars in 100-year-old Orchards in Wyoming 

Steve Miller1

Introduction
The sweet apple was a critical resource during settlement 
of Wyoming. Fresh fruit was not readily available at the 
store, and fresh apples of many varieties were widely 
grown and highly prized. For the pioneer farmers and 
ranchers, however, the utility of the different apple 
varieties was much greater than just for fresh fruit: 
some provided a source of cider (both sweet and hard), 
some provided a source of pectin to thicken jam and 
jelly, and some were good for animal feed. Vinegar made 
from other varieties was used as a preservative, tonic, 
medicine, and household cleaner. The diversity of apple 
varieties in Wyoming during these “Golden Years of Apple 
Growing” was quite high. Several varieties were developed 
specifically for the cold, drought-prone, high-elevation 
climate of Wyoming at the Wyoming State Experimental 
Fruit Farm in Lander and by early orchardists. 

Unfortunately, Wyoming has reached a milestone 
regarding these apple varieties. The last remnants of 
19th- and early 20th-century plantings struggle to survive 
in isolated, nearly forgotten, or abandoned orchards. 
Many have been poorly maintained and have experienced 
drought and abnormally cold winters. Further, the identity 
of many of these varieties has been lost, and some trees 
still alive in these orchard remnants are, in fact, novel 
varieties that were developed specifically for conditions 
in Wyoming; others arose from chance crossings 
between and among heirloom and wild crabapple 
varieties. These apples have survived for half a century 
or longer unattended under harsh conditions and are still 
producing an abundance of highly desirable fruit. That 
makes identification of each of these cultivars extremely 
important. 

Objectives
The objective is to develop and use molecular techniques 
to identify heirloom, historic, and novel apple varieties in 
Wyoming orchards that are some 100 years old. 

Materials and Methods
The study is using a comparative approach to identify 
heirloom, historic, and novel apple cultivars in Wyoming. 
DNA is extracted from trees of unknown variety that 
are located in historic orchards or from individual trees 
remaining in old farmsteads around Wyoming (Figure 1). 
Microsatellite or simple sequence repeats’ (SSR) markers 
are compared with those from the Germplasm Resources 
Information Network (GRIN) database operated by the 
U.S. Department of Agriculture’s (USDA) Agricultural 
Research Service.

Results and Discussion
During the first round of sampling and analyses for the 
“Wyoming Apple Project,” 540 samples were submitted 
for analysis. Of those, 12 varieties were confirmed by 
matches to the known cultivars supplied by the GRIN 
database. In addition to the 122 samples identified to 
cultivar, 111 samples matched another “potential cultivar 
name” (i.e., a likely name provided by the sampler or 
landowner). Sixty-four samples (12%) didn’t match any 
sample or control. This is quite low in comparison to other 
studies conducted along the East Coast. 

There are several potential causes for this low percentage. 
The apple cultivars found in Wyoming may not be in 
the GRIN database. If the cultivars were not previously 
sampled by the USDA, they cannot provide a match to 
our samples from Wyoming. A second cause would be 
that many Wyoming apples sampled are novel cultivars. 
We know in talking with the orchard/tree owners that 
in almost every orchard there is a novel cultivar, but the 
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percentage of unidentifiable ones is likely too large to 
account for so many novel varieties. 

Immediate plans will be to conduct additional testing 
of samples from Wyoming. Several sub-studies are 
underway, such as sampling along the path of pioneer 
trails through Wyoming and following the time-course 
of homesteading in Wyoming. We have also created 
a master list of cultivar names likely to be found in 
Wyoming from early reports published by the Wyoming 
Horticultural Society, documents associated with winning 
apple entries at the Wyoming State Fair, etc. We will 
obtain documented reference leaf samples from orchards, 
heirloom apple collections, and individuals and include 
them in our next round of SSR analyses. 
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Figure 1. Professor Steve Miller took a small sample of wood 
from this historic Wyoming apple tree and grafted it onto young 
rootstock to grow bench-grafted trees. He then returned to the 
orchard to present the young trees to the owner of the orchard, 
Nannette Slingerland. “This particular tree is in the old Ed Young 
orchard in Red Canyon near Lander, now owned by Nannette,” 
Professor Miller says. “Nannette doesn’t know any of the true 
names for the cultivars, but her name for this tree is ‘Near Dead.’ 
With our molecular work, we hope to provide names for all her 
remaining trees.”
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