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The goals, approaches, and status of several ongoing PMRC research projects are described below.

Effects of Forest Fertilization on Maple Sap Volume and Sweetness. Fertilization is acommon tool in agriculture to
increase crop production. Other than anecdotal information from sugarmakers who do fertilize, little research is available
to determine the long-term effects of fertilization on maple sugar production. This project is examining the effects of
fertilization on maple sap volume and sweetness, as well as tree hedth and growth, over afive-year period.

Sources of Contamination in Maple Syrup: Lead is an undesirable contaminant of maple syrup. Our god is to reduce
lead levels in syrup by identifying the sources of lead in maple equipment and atering production practices to reduce lead
contamination of sap and syrup where it occurs. We are dso interested in identifying the natura levels of
paraformal dehyde in maple sap (if any) and the influence of PF use on the level of formadehyde in the finished product.

Effects of Ice Storm Damage on Carbohydrate Reserves, Growth, and Survival in Sugar Maple: The lce Storm
of 1998 caused extensive damage to sugarbushes in New England, New Y ork, and Canada. The loss of crowns resulted in
depleted carbohydrate reserves in heavily damaged trees. This research is aimed at improving our knowledge of how
crown loss affects tree carbon reserves, sap production, growth, and survival in ice-storm-affected areas.

Evaluation of Small Spouts: This study compares sap production and wounding using normal and small spouts. Under
most conditions, sap yield has been shown to be equal for either size spout using vacuum, and was a little less for small
spouts with gravity flow. In large trees under vacuum, wood discoloration from small taphole wounds was somewhat less
than internal damage caused by large tapholes.

Timing of Tapping and Length of Sap Season Using Small and L arge Spouts: During the past decade, the northeast
has experienced an unusua number of early spring thaws, with ideal sugaring weather sometimes occurring before
mid-February. Starting in 2000, groups of trees at the Proctor Center were tapped with small and large spouts at three
different dates in the spring in order to determine which timing maximizes sugar yield. Results will vary depending on the
weather and snowpack, making this a long-term project. Data from the first two seasons suggest that under gravity, the
longevity of tapholes drilled very early and fitted with small spouts is greater than that of larger tapholes.

Calcium Effects on Maple Seedling Survival: Soil pH and soil calcium are often important factors in success of sugar
maple regeneration. In the Green Mountains d Vermont, where most soils are quite acidic, pockets of soil enriched with
calcium can often be identified by luxurious growth of young sugar maples. At six sites in the northern Green Mountains
with differing soil chemistry, we measured seed fall from maples in late 2000 using seed traps. In 2001, we compared the
surviva of newly germinated sugar maples at each site in untreated plots, and in plots fertilized with different levels of lime.
In 2002, we will track the hedlth of survivors in these plots and determine the effectiveness of fertilizing to improve
seedling vigor on acid soils.

Relationship Between Tapholes on Opposite Sides of a Tree: Taphole guidelines were established in part because it
is believed that tapping a tree below a certain diameter with more than one hole will result in decreased sap yield from
each hole. To further our understanding of the way that an open taphole changes sap flow in the rest of the tree, electronic
sensors that measure sap pressure at the taphole will be used to compare pressure on one side of atree while atapholeis
either open or closed on the opposite side. Trees of different diameters will be compared. Thisis a new project for 2002.

Meteorological Influences on Stem Pressure and Sap Flow in Sugar Maple: Cold nights and warm days will
aways provide the conditions necessary for good sap runs, but changes in global climate could affect the timing and
success of sugaring in the Northeast. Using electronic sensors, we can measure air, wood and soil temperatures, as well as
stem pressures and sap flow in sugar maple. Real time data are shown our web site each spring. Our collection of data
contributes to our long term goal of constructing computer models relating sap flow to meteorological conditions.

Chemical Interactions Among Northern Hardwood Seedlings. Severa factors influence the establishment of woody
plants. Previous research has shown that sugar maple may have an alelopathic (negative) effect on seeds and germinants
of other trees species, induding both hardwoods and softwoods. Current research is exploring this relationship in detail.

--more proj ects on reverse --



Molecular Genetics of Sap Sweetness. Mature, field grown trees and younger, plantation grown half sib families from
both higher and lower yielding mother trees have been monitored extensively for their sap characteristics. The polymerase
chain reaction techniques are being used to create a database of DNA fingerprints. Differences in fragment patterns are
the focus of current experiments. Such DNA markers will later become the basis for identifying higher yielding trees at
the seedling or sapling stage, thus saving time and energy in the production of improved stocks of sugar maple.

Adulteration of Maple Syrup: Spectrophotometric and viscometric analyses have shown qudlitative and quantitative
differences between authentic and adulterated syrup samples. Further extension of these methods to a broader sample
range has the potential to become a reliable, high throughput battery of tests for detecting illegal additives in pure maple
Syrup products.

Portable Chlorophyll Meters asan Indicator of Maple Health and Nutrient Status: Research indicates the Minolta
SPAD-502 portable chlorophyll meter is effective in estimating chlorophyll content and even relative nitrogen status in
forest species and agricultural crops. Its effectiveness with sugar maple, to date, has not been investigated. Our research
ams to determine the capability of this portable chlorophyll meter to estimate the chlorophyll content of sugar maple
leaves. Our study will aso evaluate nitrogen status and chlorophyll fluorescence in sugar maple leaves.

Physical Differences Between Tubing Types: Tubing for sap collection, particularly 5/16" tubing, is manufactured from
a variety of plastics and carries many different trade names. We experimented with some of the properties of these
materias, and we gathered information on advantages and disadvantages of various kinds of tubing from plastics
manufacturers, equipment distributors and sugarmakers, with the goal of helping maple producers select the appropriate
type of tubing for their woods.

Fern Effects on Sugar Maple Regeneration: Sugarmakers have long recognized that areas dense with hay-scented
fern are often associated with poor regeneration of sugar maple. We compared sugar maple seedling survivd of
unmanipulated plots with plots that had ferns removed. Seedling surviva is strongly correlated to fern density. Plotswith
high fern density had very low sugar maple seedling surviva (and very low light levels), whereas plots with ferns removed
had higher seedling surviva (and higher light levels). Light levels under the fern canopy are very low, which is likely to be
impeding sugar maple seedling growth. Fern removal may improve seedling densities in areas where regeneration is poor.

Acid Rain Effects on Forested Ecosystems. Forest decline was a mgor concern throughout the 1980's and in the
early 1990's. While the Clean Air Act of 1990 addressed some aspects of pollution, acid rain does continue to fal.
Long-term vegetation plots on Camels Hump Mtn. are measured periodically to assess the current state of forest health
and growth.

Fall Coloration in Sugar Maple: While important economicaly and scientificaly, the process of fal coloration in sugar
maple has not been widely studied. Our current research aims to improve the basic understanding of the process and
identify factors that may be vauable in predicting the timing and quality of fall coloration. Specificaly, anthocyanin
pigments and their function and relation to physiological processes during fall senescence will be examined.
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Phone: (802)899-9926, Fax: (802)899-5007, email: pmrc@zoo.uvm.edu, http://mwww.uvm.edu/~pmrc




