First student research grant awarded in 2012
A call for proposals for the first ever WPEF student research grant was released in the Spring/Summer issue of Nutcracker Notes. We were excited to receive eight proposals, all of which will improve our understanding of five-needled pine ecology and management when they are completed. The proposals were reviewed by board members Edie Dooley, Bryan Donner and Cyndi Smith. Signe Leirfallom, an M.S. Forestry student at University of Montana, was chosen as the grant recipient for 2012. Following is a short description of her project:

Evaluating the effects of seed source mortality on whitebark pine regeneration dynamics after stand-replacing fire

Introduction

Whitebark pine (Pinus albicaulis) is declining across most of its range in North America due to the combined effects of mountain pine beetle, fire exclusion policies, and the exotic pathogen Cronartium ribicola, which causes the disease white pine blister rust.  In the northern Rocky Mountains of the United States, whitebark pine cone crops have been reduced to such an extent in some areas that the whitebark pine’s regeneration potential is compromised.  This is especially true after large, stand-replacement burns where, historically, whitebark pine was the only species able to colonize these extensive areas due to the long seed dispersal distance of the Clark’s nutcracker. The objective of this study is to estimate the effect of mountain pine beetle kill and white pine blister rust mortality on seed dispersal and subsequent regeneration in large, high-elevation burns. We want to assess whether whitebark pine regeneration is occurring within an historical time frame and at sufficient densities needed for adequate restocking.
Study Objectives 

The following sub-objectives, or tasks, will help complete the primary objective:
(1) Determine the level and sources of mortality in whitebark pine within unburned stands that provide the seed sources to large burns

(2) Determine the level of regeneration density in the adjacent large burned area

(3) Determine microsite influences on this regeneration potential by sampling (a) time since fire, (b) burn aspect and elevation, (c) type of microsite, (d) other variables identified in analysis

(4) Examine health of regeneration with respect to blister rust infection and other damaging factors

Methods

We will select several large areas that burned between 1980 and 1995, in the elevational range of whitebark pine, that have an adjacent unburned mature forest stand that is a significant seed source for whitebark pine. Site selection will be accomplished by GIS analysis and communication with local district personnel. Once sites are identified, we will sample the seed source stand using FIREMON protocols to determine the density and health of seed-producing whitebark pine and the extent of their mortality from rust, beetles, and past fires. We will then sample tree regeneration densities within smaller seedling plots established in a grid pattern within the burn, and for whitebark pine seedlings, we will sample additional variables that describe the microsite and seedling size, age, and health. We will then attempt to examine the relationship between whitebark pine mortality level and/or health in the unburned stand and level of whitebark pine regeneration in the burn using parametric and non-parametric statistical analysis. For this relationship, we will attempt to determine the lower limit of healthy, seed-producing whitebark pine that is needed in a seed source stand to provide for successful whitebark pine seedling regeneration in burned areas. We will also analyze variables such as aspect, slope, elevation, ground cover, and presence of ground features that might influence whitebark pine regeneration dynamics within burns.

Benefit to Management

Information collected from this study should provide land managers with critical information needed to restore whitebark pine ecosystems. Currently, managers are relying mostly on natural regeneration to maintain whitebark pine communities, but recent research indicates that planting seedlings is essential for implementing effective restoration treatments in areas with high whitebark pine mortality. Managers need a measure of forest health, such as mortality, above which bird dispersal will not suffice as the primary regeneration vehicle and planting is indicated. This study is designed to quantify these measures and thresholds of regeneration dynamics.

