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SUMMARY OF PROPOSED WORK

This is a request for an ROA Supplement for Award 235650 "Biotic control of calcium supply:
distinguishing sources to regrowing forests."



Summary of Proposed Work 
There has been increasing concern about the status of calcium and other base cations in the forest 
soils of northern New England and New York, much of which naturally has very acidic soils.  
Forest health is believed to be negatively impacted by calcium losses attributable to chronic 
exposure to acid rain, making this an important forest management issue (Likens et al. 1996, 
DeHayes et al. 1999, Driscoll et al. 2001) Understanding the relative role of calcium losses 
resulting from acid rain is key to developing effective management scenarios. 
 
Examining the long-term effects of liming on regeneration will allow us to determine whether Ca 
losses are likely to be having a significant impact on forest regeneration.  Information about 
calcium movement, retention and effect on growth would be invaluable knowledge to land 
managers who are attempting to manage lands for desirable species.  In particular, sugar maple is 
thought to be sensitive to calcium leaching and the recent decline in health and vigor of adult 
sugar maples has been attributed, at least in part, to nutritional imbalances in base cations due to 
acid rain (McLaughlin et al. 1985, Vogelmann et al. 1985, Bernier and Brazeau 1988a, Bernier et 
al. 1989, Kolb and McCormick 1993, Horsley et al. 2000). The interactions between sugar maple 
and beech, including infestation of beech bark disease, may also be altered by soil acidity and 
calcium availability, leading to changes in forest community composition (E. Hane, unpublished 
data).  If we determine that the liming has not improved the regeneration of sensitive species 
such as sugar maple, then it is much less likely that there has been any significant impact to date 
related to soil calcium loss.   
 
Project goal 
Goal: Assess the long-term effects of calcium loss on forest patterns and processes in the 
northern hardwood forest 
 
Supporting objectives for this project include:  

• Assessing effects of added lime on forest floor and soil Ca in treated and control plots 
• Determining infestation rates of beech bark disease as influenced by increased soil Ca 

and pH 
• Assessing tree regeneration and forest composition as influenced by increased soil Ca 
• Analyzing existing forest regeneration data from forests in New England  and New York 

to understand regional patterns and processes 
• Development of a conceptual model of regeneration and the influence of soil factors 

 
Project Supervision and Coordination 
We propose that Dr. Elizabeth Hane lead the implementation of this supplemental study. Dr. 
Hane received her Ph.D. from Brown University in Ecology and Evolutionary Biology in 2001.  
Her dissertation research focused on multi-factor disturbances in the White Mountains of New 
Hampshire, and the impact of those disturbances on sugar maple regeneration.  She spent two 
years as a post-doctoral researcher at the Proctor Maple Research Center at the University of 
Vermont, doing applied research in forest disease, indirect effects of invasive species and the 
impact of acid rain on calcium nutrition in sugar maples.  She joined the biology faculty at RIT 
in the fall of 2003, and is developing a research program that includes invasive species, 
conservation biology, and ecosystem-level effects of anthropogenic disturbances.  She brings 
experience with plant community ecology and the effects of beech bark disease and other 



disturbances on forest regeneration.  The supplemental study adds important information about 
the interaction of calcium availability with beech bark disease, an important disturbance in the 
northern hardwood forest.  Dr. Hane’s published work has shown that multiple factors play a role 
in regeneration patterns, and that there are often synergistic higher-order effects that are missed 
in single-factor studies.  

 



Budget Justification 
 
 Ruth Yanai from SUNY-ESF will coordinate the project.  She will not receive any salary. 
Elizabeth Hane from RIT will act as the visiting investigator.  Her budget includes one month 
summer salary, plus fringe benefits for a total of $6,480. 
 Undergraduates will be important in accomplishing the field and lab work that is required 
for this project.  For summer field work, the total number of undergraduates required is two.  
Each are paid $3,000 for a field season of 10 weeks or 50 working days per student.  Field work 
will include: an inventory of plant species (woody and herbaceous) in limed and adjacent 
unlimed areas (30 people-days), forest floor sampling (20 people-days), vegetation sampling for 
chemistry (wood and foliage, 20 people-days) and a snail survey (10 people-days).  Lab work 
will include data entry, the processing of forest floors for density and chemistry, as well as the 
preparation of the samples for chemistry processing (20 people-days).  We expect lab work to 
continue into the fall quarter, when two students would be paid hourly $10/hour to process 
samples for a total of $2,000 (2 students, 10 hrs/week, 10 weeks = $2,000).  The budget for 
undergraduate summer and academic year salary is thus $8,000, which results in a total of $9,730 
for salaries and fringe benefits for students. 

Travel is budgeted at $10,657.  Of this amount, $1257 has been budgeted for travel to and 
from New Hampshire.  For travel to and from the field site, $1000 was budgeted.  Housing for 
the 2 undergrads will cost approximately $2000 and $10/day/student (or $1400) was budgeted 
for food for the undergrads.  Domestic and International travel were budgeted at $2000 and 
$3000, respectively.  This amount will cover the cost of travel to and from professional meetings 
where presentations associated with the project will be made.  International travel includes travel 
for the visiting investigator and student(s) to travel to meetings such as the Ecological Society of 
America annual meeting, which is in Montreal, Quebec next year. 
 Publication and documentation costs are budgeted at $1000. 
 Materials and supplies are budgeted at $2000.  This will include sample processing for 
chemistry (100 samples @ $10/sample = $1000), tree corers ($500), and other miscellaneous 
supplies including sample bags, tapes, flagging, etc. ($500). 


