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Growing from the Ashes 
Postfire Planting in Colorado 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

Forests naturally go through cycles of disturbance and regrowth. 
Biotic factors like insects, disease, and competition, along with 
abiotic factors including wildfire, drought, or landslides, can all 
cause changes in forest composition. Usually, forest ecosystems 
will naturally regenerate from disturbances over time. 

Sometimes, however, these disturbances are so severe that 
the forest struggles to recover on its own. In other instances, 
management priorities may call for an area to be reforested more 
quickly than would occur naturally. In either case, land managers 
may choose to replant an area themselves. 

Of all the disturbances forests face, fire ofen looms largest in 
the public eye and is responsible for a significant portion of the 
reforestation need in the Western U.S. According to a recent 
Forest Service report, wildfires create more than 80 percent 
of reforestation needs. Fire damage, along with damage from 
other forest disturbances, is likely to increase in the future under 
changing climate conditions. 

It is more important than ever to understand both how 
disturbances occur, and what land managers can do to help 
ensure the future health of Western lands. A recent WWETAC-
supported study helped improve our understanding of factors 
influencing postfire reforestation success. 

Natural regeneration in Custer Gallatin National Forest 
(above) and managed reforestation in the Sioux Ranger 
District (below). USDA Forest Service photos. 

 Investigating Survival of 
Seedlings Planted Afer Fire 
Research Question: What factors influence 
the survival of seedlings planted from 
nurseries in areas afected by severe fire in 
mountainous areas of Colorado? 

Study Range: This study covered montane 
forests in Colorado. It included nine wildfires 
that burned between 1996 and 2016. 
Study plots were located in areas that were 
replanted with ponderosa pine and Douglas 
fir between 2005 and 2018. 

A map of the study area; from Marshall et al. 2024. 

https://flic.kr/p/2oHASdQ
https://flic.kr/p/2m1vZq9
https://flic.kr/p/2m1vZq9
https://research.fs.usda.gov/treesearch/68653


 
 

 
 

 
 

   
 

 

 
 

 
 

 

 

   

 
 

 

   

  
       

  

Findings 
• The presence of suficient water—both planting year precipitation and the planting site microclimate—was the

strongest predictor of seedling survival in the first year afer planting. This was true for both natural
regeneration and managed reforestation plots.

• Seedling survival rates were greatest in areas replanted with seeds gathered from an elevation lower than the
final planting site. Plants that come from the local area may be better adapted to the local climate and biotic
factors than seedlings transported over long distances, although this was not closely examined in this study.

• Other factors, like the topography of the planting site, time since fire, and fire severity, also influenced seedling
survival, but to a lesser degree.

Management Considerations
Although this work focused on Colorado forests, some 
of the findings may be helpful to managers throughout 
the Rockies and in other mountain environments: 

• Planting during warm, wet years is ideal but hard to
plan for. Instead, weather variation can be accounted
for by planning multi-year planting eforts. Multi-year
planting may help prevent widespread planting
failure due to extreme conditions in a single year.

• Collecting seeds from local sources as little as 300
meters lower in elevations, or from multiple local
sources, may help mitigate the efects of existing
and future climate shifs and account for the
comparatively hotter and drier conditions of severely
burned sites. It can also help add genetic diversity
to the population, which can increase ecosystem
resilience in uncertain future conditions.

Other Resources 
ENAMES: Learn more about how the Forest Service is discovering ways to manage the movement of forest 
species under changing climate conditions. 

National Forest System Reforestation Strategy: This plan was created to addresses national forest reforestation 
needs.

Full Citation: Fornwalt et al. 2024. What influences planted tree seedling survival in burned Colorado montane 
forests? Forest Ecology and Management. Vol 572, 122321. 

Newly planted ponderosa pine seedlings in Lolo National 
Forest. USDA Forest Service photo. 

The Western Wildland Environmental Threat Assessment Center (WWETAC) develops and communicates the latest scientific understanding of 
environmental threats to the western United States. We conduct applied science and provide tools and information to help land managers assess 

and respond to environmental threats, leading to more resilient landscapes. 

USDA is an equal opportunity provider, employer, and lender. 

https://research.fs.usda.gov/pnw/projects/enames
https://www.usda.gov/sites/default/files/documents/reforestation-strategy.pdf
https://research.fs.usda.gov/treesearch/68653
https://flic.kr/p/2mXcLag
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