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The distributions of many plant species span a 
large geographic range, and populations within 
those ranges are often adapted to local soils and 
climate conditions. Plants from southern lati-
tudes, for example, may be better adapted to 
drought than plants of the same species from 
northern latitudes. Local adaptation represents 
a challenge in ecological restoration because lit-
tle is known about the distance that native plant 
seeds can be transferred with reasonable assur-
ance of planting success. Seed transfer zones 
represent one tool to determine regions where 
seed sources may be transferred with no nega-
tive effects on restoration outcomes. Few seed 
transfer zones, however, have been developed 
for target species because of the costly, long-
term field monitoring required.  

We are testing seed transfer zones for true 
mountain mahogany (Cercocarpus montanus), 
an important reclamation species in Wyoming 
and other Rocky Mountain states. This wide-
spread shrub grows in rocky, shallow soils, is a 

key winter browse species for elk and mule deer, 
and hosts a nitrogen-fixing actinobacteria simi-
lar to a legume, which facilitates growth in nu-
trient-poor soils.  

Objectives 

Our objectives are to: 1) determine if popula-
tions of true mountain mahogany (also known 
as alderleaf mountain mahogany) are adapted to 
local environmental conditions, and 2) evaluate 
the effectiveness of three different methods for 
delineation of seed zones in this species: com-
mon garden, molecular markers, and distribu-
tion modeling. 

Materials and Methods 

We collected seeds and leaf tissue of true moun-
tain mahogany from Wyoming through New 
Mexico to represent a “latitudinal cline” and in-
stalled four common gardens in the field to test 
for local adaptation among populations (Figure 
1). Common gardens enable researchers to 
measure heritable variation among different 
seed sources by growing plants from a wide geo-
graphic area in a common environment. We al-
so sequenced molecular markers from all popu-
lations to measure genetic differentiation and 
diversity along the north–south transect.  

Results and Discussion  

We found significant differences among popula-
tions of mountain mahogany in common gar-
den studies, which suggests that seeds are more 
likely to germinate and survive in local environ-Figure 1. A) Seed collection, B) germplasm, and  

C) common garden locations.  
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mental conditions when compared to non-local 
sites. In addition, we discovered a strong corre-
lation between genetic distance and geographic 
distance, suggesting that molecular markers 
may be an appropriate substitute for long-term 
field studies to develop seed transfer zones 
(Figure 2). We also found evidence of greater 
genetic diversity in northern populations, sug-
gesting that the species’ distribution in Wyo-
ming may represent unique resources for recla-
mation and restoration.  

Our results provide evidence of adaptation 
to local environments among populations of 
true mountain mahogany that warrant the de-
lineation of seed zones. Overall, seeds were 
more likely to germinate and survive in local 
environmental conditions, and genetic distances 
reflected common garden results. Additional 
field testing and molecular marker analysis are 
underway. Our next step is to compare results 
for field and laboratory studies with data gener-

Figure 2. Relationship 
between geographic, 
environmental, and genetic 
distance metrics among 
populations of true 
mountain mahogany. The 
larger the environmental or 
genetic distance, the lower 
the similarity among 
populations. 

ated by species distribution models to map simi-
lar zones for environmental variables within the 
species’ range. If the three methods are inter-
changeable, we can use molecular markers, dis-
tribution modeling, or both to create inexpen-
sive seed transfer zones for understudied restora-
tion target species. 
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