Survival and health of dogwood (Cornus florida L.) in response to burning in the Great Smoky Mountain National Park 

2nd year sampling

Investigator: Shibu Jose, University of Florida

Single and multiple burn sampling

This summer I will continue to sample plots in single burned and unburned areas according to the sampling protocol constructed last year.  Most sites sampled will be in the eastern half of the Park; there is however, one site that was not sampled last year in the western half.  This is the burn area located off of Parson Brach road.  I estimate that there are 50 burn and reference plots to be sampled this summer.  I will also be revisiting the plots sampled last year with a Ceptometer to estimate LAI.  If the single burn sampling is completed before the end of August, multiple burn sampling will begin.  First, areas within the park that have burned multiple times over the past thirty years will be identified.  I predict that there are about five multiple burn areas within the park that can be used to sample 20-30 plots.  Measurements taken in the multiple burn plots will be the same as those taken in the single burn plots.  If the multiple burn project is not completed by the end of the summer, then it will be finished in the summer of 2004.

Project additions

In order to strengthen my field research I will be performing a controlled experiment with potted dogwood seedlings.  This is a randomized complete block study will look at different fertilization rates of Ca, Mg, and K to test whether the presence of these elements helps reduce infection of dogwood anthracnose on dogwood seedlings.  Research by Jenkins (unpublished data) has shown a correlation between  soil K and Mg saturation and living dogwood basal area. Six hundred 1-0 bareroot dogwood seedlings will be purchased from Bartow Nursery in Bartow, FL.  These seedlings will be planted into three-gallon pots this spring and randomly selected to receive one of twelve fertilization treatments (a normal fertilizer rate with levels Ca, Mg, or K at 0%, 50%, 100%, or 200%).  The plants will be grown at Bartow Nursery until next fall.  In March of 2004, the plants will be transported to the Park where they will be naturally inoculated with dogwood anthracnose that spring.  The plants will be monitored until the fall to measure the infection rating of anthracnose.  In addition, foliar analysis of plants will be conducted to test the presence of Ca, Mg, or K in the treatments.

Calcium mineralization study

Dogwood is important in nutrient cycling in forest communities.  Litter decomposition of dogwood leaves is very rapid compared to other species, and dogwood litter contains high amounts of calcium 2.0-3.5% (oven dry weight) (Blair 1988).  As a result, dogwood serves an important ecological function as a calcium pump for associated plant species and forest floor biota.  Net Ca mineralization plays an important role in Ca availability for plant uptake, but few studies have been performed to quantify net Ca mineralization (Dijkstra 2003).  The objective of this study is to examine the role of dogwood on net Ca mineralization.  We hypothesize that stands with high densities of dogwood would have greater levels of net Ca mineralization than stands where dogwood is absent.  Methods for this study would be similar to Dijkstra’s (2003) study looking at calcium mineralization in the forest floor and surface soil beneath six common tree species in the Great Mountain Forest in Connecticut. Ca mineralization would be estimated by using the buried bag technique as described by Eno (1960) for N mineralization.  Bags will be buried in early June and again in November under freshly fallen leaf litter.  At each plot, one forest floor sample (20 x 20 cm) will be taken underneath the crown of a dogwood tree, but at least one meter away from the stem.  Where the forest floor is removed, two soil cores will be taken and bulked.  The forest floor and soil sample will be divided into four equal polyethylene bags, closed with a knot.  The bags will then be returned to the same spot, with the soil bags being placed in the core holes and the forest floor bags placed on the top of the 20 x 20 cm area that was initially removed.  The bags will be covered with fresh forest litter and chicken wire to protect the bags.  Five to six months after initial burying, the bags will be lifted and taken back to the laboratory to be analyzed.

Summer Schedule

	Activity
	Date

	Identify plots within single burn areas in the eastern half of the Park

Identify sites for Ca minerilzation study
	May 26-30

	Visit last plots sampled last year with Ceptometer
	June 2-6

	Begin Ca study
	June 9-12

	Begin sampling single burn and reference sites

7 plots a week, 45 plots = 6-7 weeks of sampling
	June 23-completion


Literature Cited

Blair, J.M. 1988. Nutrient release from decomposing foliar litter of three tree species with special reference to calcium, magnesium, and potassium dynamics.  Plant Soil 110:49-55.

Dijkstra, F.A. 2003. Calcium mineralizaiton in the forest floor and surface soil beneath different tree species in the northeastern US. Forest Ecology and Management. 175 185-194.

Eno, C.F. 1960. Nitrate production in the field by incubating the soil in polyethylene bags. Soil Science Society of America Proceedings. 24 277-279.

