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Project title: Assessing phenological differences among American chestnut sources in a range-
wide progeny planting in Vermont 

Project summary: We established an American chestnut planting near the northern limit of the 
species’ range to assess how genetics and silvicultural treatment influence growth and 
physiology in this region. Preliminary analyses indicate that both genetic source and silvicultural 
treatment affect growth and shoot winter injury. However, possible influences of leaf/shoot 
phenology on these and other attributes remain unexplored. We received 25% of the cost of a 
deer exclusion fence from TACF to reduce bud/shoot browse damage, and improve the speed 
and accuracy of phenological assessments. Knowledge of phenological differences will help 
identify sources that are well-adapted to the current northern climate and the future environment 
as the climate changes. 

Principal Investigators: Paul G. Schaberg1, Gary J. Hawley2, and Joshua M. Halman2 

1 USDA Forest Service, Northern Research Station (NRS), Aiken Center, 81 Carrigan Drive, 
Burlington, VT 05405 

2 The University of Vermont (UVM), Rubenstein School of Environment and Natural resources, 
Aiken Center, 81 Carrigan Drive, Burlington, VT 05405 

Duration of project: Spring 2012 through spring 2015. 

Objectives: In addition to ongoing measurements of growth and winter shoot injury, we will 
assess the spring phenology (timing of bud break and leaf expansion) for American chestnut 
saplings from 13 genetic sources (5 northern, 4 central and 4 southern sources) growing in a 
common garden on the Green Mountain National Forest in Leicester, VT. We will evaluate 
whether there are differences in phenology attributable to genetic source (either alone or as 
grouped by “region” or “temperature zone”; Saielli et al. 2014). Furthermore, we will monitor 
and score trees for any signs of spring foliar frost injury, and assess relationships between the 
timing of budbreak/leaf expansion and source vulnerability to frost injury.  

Methods and monitoring: The deer exclusion fence was installed in 2012. A spring phenology 
guide was developed in 2012 (Figure 1 below) and phenology assessments were conducted in 
spring of 2012, 2013, 2014 and 2015. Diameter and height growth as well as shoot winter injury 
and foliar spring frost damage were also measured each year so that relationships between 
growth (bud break, leaf expansion, height and diameter growth) and injury (shoot winter injury 
and leaf spring frost injury) could be evaluated.  

Actual results: Significant differences in growth and shoot winter injury attributable to genetic 
source and silvicultural treatment were detected (Saielli et al. 2014, Clark et al. 2014). 
Furthermore, significant differences in the timing of spring leaf expansion among seed sources 
were found for every year, though the start and length of the expansion cycle varied from year-
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to-year depending on spring temperature conditions (Murakami et al. in preparation). In general, 
seed sources from the warm temperature zone tended to break bud first. Higher than average 
late-winter and early-spring temperatures were associated with earlier and shorter periods of leaf 
expansion. Spring frosts caused leaf damage every year, but the timing and magnitude of damage 
overall and among seed sources varied over time (Murakami et al. in preparation). In general, 
frost damage was greatest if leaves were only partially expanded at the time of frost exposure. 
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Figure 1. Phenological rating guide for American chestnut spring budbreak and leaf expansion. 
Adapted from: West, N.E and R.W. Wein. 1971. A plant phenological index technique. 
Bioscience 21:116-117. 
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