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RRS Bulletin 5: Restoration of Ponderosa Pine 
Following High-Intensity Fire, Rogers Research 

Site, North Laramie Mountains, Wyoming

Mollie Herget1,2, Stephen Williams1,3, Linda van Diepen1, Stephanie Winters1, and Robert Waggener4,5

Introduction
In 2012, a high-intensity wildfire burned ~98,000 acres 
in the north Laramie Mountains in southeast Wyoming, 
killing the majority of ponderosa pine (Pinus ponderosa) in 
the area of Laramie Peak. While ponderosa has evolved to 
withstand low-intensity surface fires, high-intensity fires 
like the Arapaho Fire, which occurred during an extreme 
drought and reached temperatures upwards of 900°F, 
can leave the majority of these thick-barked trees dead. 
Research is still evolving to determine best management 
practices (BMPs) for restoring ponderosa pine forests after 
such fires.

Objectives
To contribute to this ongoing research movement, we 
set out to investigate the impacts of different restoration 
treatments applied to the post-fire landscape at the 320-
acre University of Wyoming Rogers Research Site, which 
is located within the 2012 burn area.

Materials and Methods
To determine which BMPs are most effective in restoring 
a ponderosa pine forest following a high-intensity fire, 
four replicated blocks were established within RRS in 
2015, each located in a unique watershed. Within each 
experimental block, 18 plots were established, and all 
plots were 50 × 50 meters (~164 × 164 ft).

Each plot received different combinations of each 
of the three treatments, which included (1) which 
cutting treatment is most effective for ponderosa forest 
regeneration: no cutting; cut all standing trees and remove 
slash from the site; or cut all standing trees and remove 
saw wood, but leave slash behind; (2) which method of 
introducing ponderosa to the burned site is most effective 
for forest regeneration: natural regeneration, planting 
seedlings, or planting seed; and (3) whether seeding 
a native grass mixture on the burned site will help to 
reestablish ponderosa pine.

Results and Discussion
By 2017, only 146 of the 2,400 seedlings were still alive, 
meaning that only 6.1% of the seedlings survived their 
two years in the ground. There was no statistical difference 
between cut treatments and erosion-control treatments. 
Despite this lack of statistical difference, there was a trend 
of higher survival in the cut-and-remove treatment compared 
to the two other cutting treatments (no cutting and cut-
and-leave slash) as well as a trend of higher survival in plots 
having an erosion (native grass) treatment.

Mesh guards placed around 10% of the seedlings in each 
plot did not result in higher survival rates. Of the 240 
seedlings with these guards, only 10 were still alive by late 
summer 2017, two full years after planting. This is only a 
4.2% survival rate, nearly identical to the overall survival 
rate of 6.1%.

Data analysis is continuing, an effort led by UW Assistant 
Professor Linda van Diepen and her graduate student, 
Stephanie Winters. To better understand the BMPs for 
ponderosa pine seedling survival, a three factor factorial 
complete randomized design will be analyzed using a two-
way analysis of variance (ANOVA), with cutting treatment 
and native grass treatment as factors. For natural pine 
seedling regeneration, a three-way ANOVA will be used 
with cutting treatment, planting treatment, and native 
grass treatment as factors.

Additionally, the 2017 pine seedling survival data will be 
further analyzed by including information on slope and 
aspect in an effort to better understand effects of erosion 
and soil moisture potential, solar radiation, soil, etc., on 
seedling survival (slope is the steepness or the degree of 
incline of a hillside, while aspect is the orientation of the 
slope). For more information about the ongoing study, see 
the paper by van Diepen and Winters at the end of this 
section.

To learn about the ponderosa pine restoration project 
in detail, see RRS Bulletin 5 on the James C. Hageman 

Arapaho Fire
climate change
Colonel William C. Rogers
forest fire
forestry research
high-intensity wildfire

Laramie Mountains
Pinus ponderosa
ponderosa pine
post-fire research
post-fire restoration
restoration

Rogers Research Site
wildfire
wildlife
wildlife habitat

1Department of Ecosystem Science and Management; 2now with the Natural Resources Conservation Service, Elsberry Plant Materials Center, Elsberry, 
Missouri; 3now retired; 4Wyoming Agricultural Experiment Station; 5James C. Hageman Sustainable Agriculture Research and Extension Center.



SAREC Long Reports | 2018 Field Days Bulletin | 137

Sustainable Agriculture Research and Extension Center 
website at http://bit.ly/RogersResearchSite.
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Figure 1. Stephanie Winters, left, and Kristina Kline were among the UW graduate and undergraduate students, along with faculty mentors, who 
conducted ponderosa pine seedling survival surveys at RRS in 2017.
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