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Program Overview 

The Cornell Maple Program conducts research and extension with the goal of 

improving the production and use of maple products.  Work toward this objective takes 

place in three parts: 1) infrastructure upgrades that create and enhance capacity in our 

two maple facilities 2) applied research on a broad array of topics related to maple 

production and profitability and, 3) extension programming to share knowledge across 

the industry.    

An advisory committee of maple producers guides the Cornell Maple Program by 

providing input on research priorities, design and implementation. This guidance serves 

as the basis for applied research with an end goal of developing pragmatic educational 

materials that result in real world improvements in the maple industry.  These materials 

are communicated through a network of outreach programs in the northeast including 

conferences, workshops, articles, videos and online resources.  The maple program 

interacts with maple and agriculture specialists in other states through board 

memberships and informal meetings to discuss research plans and outcomes.  Cornell 

Maple Program efforts result in more than 4,362 annual seat hours of educational 

interaction with farmers and maple producers. An estimated 80% of participants gain an 

increase in knowledge and are prepared to change their farming practices. 

The Cornell Maple Program utilizes two facilities.  The Arnot Research 

Sugarbush near Ithaca, NY and the Uihlein Maple Research Forest in Lake Placid, NY 

include a combined capacity of over 14,000 taps in 350 acres of sugarbush, as well as 

modern processing equipment and research kitchen space.  These two research and 

production facilities provide opportunities for paired and reciprocal experiments that 

account for region-wide variability in soils, site conditions, climate, forest composition 

and dynamics, forest age, tree health, and land use history. The two locations also 

serve as demonstration areas that illustrate best practices for maple producers and as 

training facilities for county-based natural resource educators of Cornell Cooperative 

Extension. 

 

 



RESEARCH 

 

Arnot Forest Sugarbush Update 

 

Sugarbush Management  

Year three of sap volume and sugar content data was collected on a crown thinning and 
sugarbush regeneration treatment initiated in 2018. This study was established to 
monitor changes in sap quality and quantity associated with crown thinning. Forty-three 
sugar maple trees were sorted by crown class and fitted with research collection 
canisters to isolate and document pre-treatment production of sap and sap sugar. Trees 
were characterized for dbh, crown class, number of times previously tapped, two-
dimensional crown projection, and live crown ratio. The sugarbush was commercially 
thinned during 2018 and new tubing installed. An 8’ tall nylon mesh fence with an 
electrified wire has been installed to enclose the entire harvest area and prevent the 
entry of deer. Sap data collection was ongoing at the end of Quarter 3. 
 
Growth, sap and syrup response of mature sugar maple to thinning 
Project report 2017 - 2020 

Peter J. Smallidge, NYS Extension Forester and Director Arnot Teaching and Research 
Forest. Cornell University, Department of Natural Resources. Ithaca, NY.  

 
Introduction & Background 

Maple producers and foresters have limited access to guidance on best practices 
for thinning a sugarbush to maintain tree health and production. Existing guidelines for 
tree management to release crowns and ensure adequate growth are based largely on 
extrapolation from timber research or the development of tree crowns in open-grown 
situations. Also, these guides are largely historic and do not reflect production under 
vacuum, especially high vacuum. Previous work on sugarbush thinning was not able to 
assess sap volume, and found there was a weak link between tree growth and sap 
sugar concentration. The present study was designed to directly measure sap sugar 
concentration, sap volume and tree growth in response to thinning. 

The objective of this report is to describe preliminary conditions and early 
response of sugar maple to crown thinning release of competition. One growing season 
post-harvest is documented. 
 
Methods 

A mature and closed-canopy section of the original Arnot Forest sugarbush was 
selected for this study (Image 1). Some prior management activity had removed mid 
and subcanopy trees, but cutting was limited and was concentrated outside of the 
research area.  The forest canopy was closed and sugar maple dominated. 

Forty-three sugar maple were selected to represent upper and lower crown 
classes.  Sap was collected individually from each tree into a vacuum pressurized 
canisters (Image 2). Sap sugar concentration was measured each run using a digital 



refractometer. Sap volume was measured each run based on sap depth and canister 
diameter. Syrup content was calculated based on the rule of 87.5. After sap is 
measured it is evacuated into the tubing system. Frozen sap is not measured for sugar 
concentration, and similarly for sap volume except for skim ice. 

The 43 research trees were measured for dbh, crown dimensions and 
categorized for crown class.  Stand-level conditions of the 43 trees were recorded in 
2019 by using each tree as the center of a sample point and conducting a prism-
inventory.  

 
 

Image 1. The trees in this picture are in the upper 
crown class position, but have different crown 
sizes.  In woods-grown maple, crown diameter is 
the best predictor of sugar concentration and 
stem diameter predicts sap yield.  Live crown 
ratio, the percentage of tree height with live 
branches is related to sap sugar concentration as 
well. 
 
 

 

 
 
 
 
 

 
Image 2. Research canisters allow a single or group 
of maple trees to be isolated within the vacuum 
system.  Sap yield is measured in the canister, and 
sap samples can be removed to measure sap sugar 
concentration.  Collected sap can be returned to the 
collection system. 
 
 
 

In July – September 2018 the sugarbush and adjacent stand was treated as a thin-
harvest to increase canopy openness, reduce lower strata density and encourage the 
development and growth of red and sugar maple. Among the 43 research trees there 
were 48 trees marked for cutting. Logging occurred by a single feller and skidder 
operator using manual felling and a grapple skidder. The logger was fully successful in 
avoiding any damage to the crowns or stems of research trees. The research timeline 
forced logging during a period of wetter than normal soils and resulted in some areas 
having minor surface ponding. By 2020, most surface ponding has reverted to normal 



soil conditions. Trees in other areas of the harvested sugarbush had also been marked 
with the following goals: 

1. Avoid any disturbance or crown release of research trees 
2. Remove trees having poor structural integrity or crown dieback 
3. Retain as much diversity of canopy trees as possible 
4. Remove all white ash given presence of emerald ash borer 
5. Retain pre-marked border trees for installation of a deer exclosure fence 
6. Thin the upper section to a residual basal area of 45 sq. ft. per acre, the middle 

section to a residual of 65 sq. ft. per acre, and the lower section via crown 
release of crop trees. 

 

Results & Discussion 

The sugarbush was fully stocked in the area proximate to the research trees, and 
dominated by sugar maple. Research trees were primarily in the codominant and 
intermediate crown classes (Table 1). Full stocking likely limited the growth potential of 
trees and therefore their sap and syrup yield. Tree dbh, basal area, and crown drip-line 
area were consistent with crown class. 

 
Table 1. Average characteristics of sugar maple research trees, sorted by crown 
class in 2018. 

Crown class Number of 
Trees 

Basal Area 
(sq. ft) 

DBH (quadratic, 
inches 

crown area (drip 
line, sq. ft.) 

Codominant 24 1.4 16.0 547 
Intermediate 16 0.82 12.3 313 
Suppressed 3 0.83 12.3 230 

 

The growth rate of trees is evaluated based on basal area increment (Table 2), 

which represents the total accumulation of wood in cross-section. This metric more 

closely matches crown condition than does diameter size or diameter increment (Graph 

1). The annual growth of a tree is spread around the stem’s circumference. As a tree 

gets larger, an equal amount of growth is reflected as a declining diameter increment. 

Basal area increment (BAI) is calculated for the annual change in the surface are of 

wood using the diameter measurements at two points in time. Diameter increment 

increased annually for upper crown class trees, but not always for lower crown class 

trees (Table 3). 

 

 

 



Table 2. Annual Basal Area Increment (sq. inches). Calculated from dbh 

measurements for the growing season associated with each year. Crown class 

represented as upper vs. lower. 

 Pre-Harvest Post-Harvest 
 2017-2018 2019 2020 2020-D 
# Sides FTG 
Post 

Upper Lower Upper Lower Upper Lower Upper Lower 

0 n.a. 0.4 2.0 0.3     
1 2.3 0.7 2.3 1.0     
2 3.2 0.0 3.0 0.5     
3 2.5 0.9 3.5 n.a.     
4 2.3 0.5 4.3 2.9     

average 2.1 0.4 3.0 1.2     
 

 

Graph 1. Relationship of crown area to basal area increment. 
 
Table 3. Diameter Breast Height (inches). Measurements collected in early April of 

each year. Crown class represented as upper vs. lower.  

 Pre-Harvest Post-Harvest 
 2018 2019 2020 2020-D 
# Sides FTG 
Post 

Upper Lower Upper Lower Upper Lower Upper Lower 

0 17.3 12.2 17.3 12.3 17.4 12.3   
1 15.0 11.2 15.1 11.3 15.2 11.3   
2 15.9 10.7 16.0 10.7 16.1 10.7   
3 14.2 12.5 14.3  14.4    
4 15.2 11.7 15.3 12.6 15.5 12.7   

average 15.5 12.2 15.6 11.7 15.7 11.8   

y = 0.0033x + 1.2681
R² = 0.1595
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Trees were essentially constrained in growth based on limited access to sunlight 
prior to thinning (Table 4). Only the upper crown class trees would have had access to 
sunlight.  Thinning release was assigned to trees to provide a predominance of data on 
mid-crown classes and 2 to 3 sides free to grow.  The intended assignment of growth 
release class to trees was close to what was experienced, but there was still an 
imbalance in the number of trees in each release category.  
 
Table 4. Number of trees by crown class and number of sides free to grow (FTG) 

before and after harvest. 

 Pre Harvest Post Harvest 
# Sides FTG Pre 
vs. Post 

Upper Lower Upper Lower 

0 23 18 1 2 
1 1 1 9 5 
2 0 0 7 1 
3 0 0 8 0 
4 0 0 7 3 

 
Sugar concentration (Table 5), sap volume (Table 6), and calculated syrup 

volume (Table 7) illustrate greater production from upper than lower crown classes. The 
2019 season was especially productive and followed the rebuild of the tubing system 
post-harvest.  The 2019 season had a higher sugar concentration than 2018 and 2020, 
which influenced total production. The production of sugar, sap and syrup (Table 5, 6, 7) 
was showing a trend towards response to increased release of the crown, but the 
relationship is weak. The strength of response may require additional time for trees to 
allocate energy reserves into starch (sugar) storage rather than growth following 
release. 

Sap and syrup yields (Tables 6, 7) were greater in 2019 than either other year. 
The trees with 3 and 4 sides FTG had less reduction from 2019 into 202 than did the 
trees with fewer sides FTG. 

Table 5. Sap Sugar Concentration (% Sugar). SSC weighted by sap volume. 

Crown class represented as upper vs. lower. 

 Pre-Harvest Post-Harvest 
 2018 2019 2020 2020-D 
# Sides FTG 
Post 

Upper Lower Upper Lower Upper Lower Upper Lower 

0 1.5 1.5 1.5 1.4 1.5 1.0 1.0 0.9 

1 1.7 1.3 1.9 1.5 1.8 1.3 1.3 1.1 

2 1.6 1.7 1.9 1.7 1.7 1.1 1.1 1.5 

3 1.4 1.3 1.8 n.a. 1.7 1.3 1.3 n.a. 

4 1.5 1.4 1.8 1.5 1.7 1.3 1.3 1.1 

average 1.5 1.5 1.8 1.5 1.7 1.2 1.2 1.2 

 
 



Table 6. Sap Volume (gallons). Crown class represented as upper vs. lower. 

 Pre-Harvest Post-Harvest 
 2018 2019 2020 2020-D 
# Sides FTG 
Post 

Upper Lower Upper Lower Upper Lower Upper Lower 

0 31.0 44.5 35.4 40.2 39.6 29.8 86.3 62.9 

1 30.5 27.6 42.5 42.1 39.9 27.5 74.2 45.8 

2 23.4 17.3 38.7 29.6 39.4 26.8 76.9 38.0 

3 38.8 27.8 41.5 n.a. 35.7 n.a. 62.8 n.a. 

4 28.8 29.3 48.9 31.6 43.3 21.3 78.0 38.6 

average 30.5 44.5 41.4 35.9 39.6 26.3 75.6 46.3 

 
Table 7. Syrup Volume (gallons) 

 Pre-Harvest Post-Harvest 
 2018 2019 2020 2020-D 
# Sides FTG 
Post 

Upper Lower Upper Lower Upper Lower Upper Lower 

0 0.33 0.44 0.60 0.65 0.70 0.44 1.36 0.87 

1 0.62 0.45 0.93 0.72 0.82 0.43 1.38 0.67 

2 0.69 0.52 0.84 0.60 0.78 0.54 1.38 0.74 

3 0.67 0.36 0.89 n.a. 0.74 n.a. 1.20 n.a. 

4 0.58 0.4 1.00 0.57 0.81 0.39 1.33 0.62 

average 0.6 0.44 0.85 0.63 0.77 0.45 1.33 0.72 

 
 
 

Syrup volume is closely related to tree size (Graph 2). This pattern is consistent 
across years, through with annual variation. There is a positive but weaker relationship 
between crown area and the growth of trees (Graph 3). 

 
The relationship between tree response to thinning, reflected as basal area 

increment, was poorly predictive of sugar concentration (Graph 4). A stronger relation of 
tree response to thinning existed for sap volume (Graph 5). Tree response was weakly 
related to syrup production, likely as a result of the use of sap sugar and sap volume to 
calculate syrup (Graph 6) 

 



 
Graph 2. Sugar maple dbh as a predictor for syrup volume.  

 

 
Graph 3. Pre-harvest crown area is has a positive influence on syrup production. 



 
Graph 4. The relationship between basal area increment and sap sugar concentration. 
 

 
Graph 5. The relationship between basal area increment and sap volume. 



 
Graph 6. The relationship between basal area increment and syrup yield. 
 
 
 
 
 
 
Sap Collection Systems Research 
 

Line Washing 

 For the second year, most mainlines in the Arnot Forest sap collections system 
were treated with a food grade washing a sanitation at the end of the sugaring season.  
The purpose of the washing was to develop an efficient washing system and 
methodology, while also measuring the efficacy of different cleaners and sanitizers.  
Based on work in 2019, a two tank, tractor mounted system was used.  In this system, a 
300 gallon, hitch mounted tote tank was used as the water supply and a 50 gallon tank 
carried in the tractor bucket served as the mixing tank.  Washing fluids were pulled 
through the tubing from the far end of each line by the system’s vacuum pump.  In 
places where the end of the line was not accessible by tractor, a connector line was 
installed to reach the nearest roadway.  For lines located more than 20 ft uphill from the 
road, a PTO powered roller pump was used to pump wash fluid to the line. 

 

 



Table 8. Line Washing Experimental Treatments: 

Treatment Volume (gal) Chemistry Concentration 

Rinse 50 Water NA 

Wash 50 Sodium hydroxide 

(RO soap) 

12.0 pH 

Rinse 50 Water NA 

Sanitize 50 Sodium 
hypochlorite 

200 ppm (1 TBSP 
per gallon) 

Rinse 100 water NA 

Rinse water was supplied directly from the 300 gallon tank.  Washing and 
sanitizing agents were prepared in the 50 gallon mixing tank.  Based on observations in 
the woods and at the releaser, the washing fluid travels through the tubing in solid slugs 
that fill the whole pipe, providing contact time with the entire interior surface. Water from 
the initial rinse and final rinse was collected from the releaser to compare sediment 
loads.  In each instance the initial rinse carried a heavy load of debris and the final rinse 
contained little or no debris.  Cleaning using this method in the 2019 season yielded 
noticeably cleaner sap for the first half of the sugaring season compared to prior years.   

In order to conduct controlled studies, a trial system was installed this spring that 
separates the flow from one mainline into 4 sections of identical, side by side mainline 
that are 100 feet in length.  This will be used in future tests to determine the most 
effective washing and sanitization chemistries. 

 

Image 3. Sanitation study installation 



Sap Flow Boosting  

Sap flow rate can have a significant impact on syrup quality.  The speed of travel 
from tree to storage tank can influence sap temperature and dissolved oxygen levels.  
Slow moving sap is more prone to warming on sunny days which promotes microbial 
activity, leading to off-flavors, yeast laden sap and darker syrup.  This problem is 
especially pronounced for long sections of mainline with slopes of 2% or less. One 
possible remedy is to utilize vacuum to accelerate sap flow.  Using vacuum eliminates 
the need for pumps powered by electricity or fuel which reduces maintenance 
requirements and allows systems to be placed in remote locations. 

A vertical releaser and a vacuum powered piston pump were tested in six 
configurations to assess their ability to accelerate sap.  The experimental system was 
designed to consolidate sap from multiple lines in a releaser. Then each system was 
evaluated based on average sap velocity over a distance of 1700 feet at a flow rate of 3 
gallons per minute to simulate 1,000 taps at peak sap run conditions.  The sap flow rate 
without any boosting technology was measured as a control.  At 26” of vacuum the 
average flow rate was 97 ft/min. 

In configuration #1 (image below), a needle valve was added to the releaser 
outlet line to allow a constant, controlled addition of air to the conducting line.  At 26” of 
vacuum the sap velocity increased to 201 ft/min which is an increase of over 207%.  
The releaser maintained a vacuum level of 26” while the vacuum level in the conductor 
line dropped considerably, oscillating between 6” and 2”. 

 
Image 4. Modified Vertical Releaser  
 

Configurations #2 through #6 incorporated the vacuum powered piston pump with 
various pump cycles.  None of these methods increased sap flow measurably.   



 

Image 5. Vertical releaser with in-line vacuum piston pump. 

Based on these results, further studies of the modified vertical releaser will be 
conducted with tests of different sap volumes and air flow rates through the needle 
valve. The system will also be tested under real production conditions in the 2021 
sugaring season. 
 

 

 

 

Sap Ladders  

An experimental sap ladder system was installed to compare the effectiveness of 
different sap ladder configurations. In this system, 5 different sap ladders are installed 
side by side with valves to turn each ladder on and off. Vacuum gauges are installed on 
both sides of the ladders. The system was tested at four different flow rates to simulate 
50, 100, 200 and 400 taps running at peak flow.  Vacuum measurements were taken on 
both sides of the ladder for each flow rate. In addition, vacuum levels were measured 
for each flow rate both with and without a small amount of air added at the low end of 
the ladder through a needle valve. 



 

 
Graph 7. Sap Ladder Vacuum Loss Experiment Results 

 The results of these tests, clearly demonstrate the value of injecting a small 
amount of air.  The air prevents the ladders from waterlogging by reducing the weight of 
the sap column in the ladder tubing and also by slightly increasing the vacuum gradient 
in the direction of the releaser.  Without air injection, the sap fills the ladder tubing and 
either stagnates or oscillates dramatically. In a stagnate waterlog scenario, sap moves 
at a slow rate and vacuum is not conducted across the ladder which leads to production 



loss at the tree.  When sap oscillates, it moves slowly up the ladder followed by a surge 
of air.  Vacuum jumps with each surge of air, but drops between surges.  This oscillating 
behavior occurred more frequently in the large diameter ladder tubing.   

 

Image 6. Sap Ladders of decreasing diameter size for sap flow / vacuum loss 
experimental set-up. Each sap ladder could be shut off with an individual valve. 

 Performance is generally similar for all ladder configurations at these flow rates 
with the exception of the 3/16” ladder which suffered significant vacuum loss, even at a 
50 tap sap load.  Other factors to consider include cost, installation requirements and 
freeze issues.  For example, 1” tubing requires a lashing wire at the top of the ladder to 
maintain the correct orientation with the ladder tube connecting to a vertically oriented 
T.  A 1 inch line will also remain frozen longer than a ladder with small diameter tubing. 

 Future tests will measure the performance of ladders under real sap flow 
conditions and measure the vacuum effects of various levels of carefully metered air 
injection. 

 
 
 
 
Flatland System  

Lack of slope is a challenge is some sugarbushes. In these flat systems, it is 
difficult to move sap without hauling sap or using pumping stations. The CMP installed 
and tested an alternative system that lifts sap uphill using a series of simplified ladders. 
In these ladders the mainline was bent into an S-shape instead of being cut. 



 
Image 7. Modified Ladder in Flat Land System 

As a result, the mainline is a continuous, unbroken line with 4 foot lifts every 60 
to 100 feet. The system was tested with positive results during the 2020 season. Initial 
results indicate that the system was able to effectively move sap and also maintain 
vacuum. A detailed analysis of these results is ongoing.  

 
Graph 8. One day of Vacuum Data at 3 different points in the flat land system



2020 3/16" Replicated Tubing Trials 

During the 2020 maple season, a series of replicated trials were conducted on 
3/16” tubing in an attempt to find a remedy for the yield loss many maple producers 
have experienced following the first year of use. In addition to the replicated trials, 
several larger plots were used for demonstration purposes. All the trials were set in 
place during the month of January, and the first run data was collected on February 1st 
of 2020. Data on sap runs were collected 15 times, and readings ended on March 25th 
when the quality of syrup being produced at the Arnot Forest Sugarhouse was no longer 
Grade A due to poor flavor.  

Each treatment had four replications of 4 taps each. In the larger plots, about 500 
taps received new ¼” Ts and a new spout in January just before tapping, and another 
500 taps were treated with Calcium Hypochlorite at 200ppm just before the season 
began. These larger treatments will be discussed after the results of the smaller 
replications.   

In these trials looking at 3/16” tubing we are somewhat limited to what is 
available from the prior syrup season and what can be added new or somehow treated. 
During the sap season the treatment lines were held at 24 to 25 inches of vacuum. The 
charts below show all of the 3/16” tubing trial results. One of the systems was all brand 
new, one was in use for the 5th season while the others were in their 4th season of 
production.  

 

 

Graph 9. Results of 3/16” replicated trials 
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4th year 3/16 with new 3/16 silver T, new
3/16 drop, new spout

4th year 3/16 with new spouts

4th year 3/16 with new 1/4 silver T, new
5/16 drop, new spout

4th year 3/16 with new 3/16 T new ck
valve spout

5th year 3/16, 3rd yer 5/16 drops, new
spouts, sanitized with Ca bleach

4th year 3/16, new 1/4 T, new silver
spouts

All new 3/16

2020 3/16" Replicated Tubing Trials

Gal/tap more sap per tap



Discussion of Results 

1. The all-new 3/16” tubing system was constructed for this trial using 3/16” laterals, 
drops and new spouts with 3/16” connection. This treatment yielded the highest at 38.5 
gallons of sap per tap.  

2. The second highest producing treatment was 4th year 3/16” laterals with new ¼” 
silver T, new 5/16” drop, and new spout. This treatment yielded 37.4 gallons of sap per 
tap, just 1.1 gallons of sap per tap less than all new. In this case, everything was new 
except the laterals. The new silver Ts were embedded with ionic silver and purchased 
from an online specialty plastics company. Putting the ¼” Ts into 3/16” tubing is fairly 
difficult and time consuming and did experience more problems with coming apart than 
using a 3/16” T with the 3/16” tubing. It will be interesting if the bigger T with the anti-
microbial silver will support higher yield over several years.  

3. The third best yielding treatment was 4th year 3/16” tubing with a new ¼” T (no silver) 
with the old 3/16” drop and a new silver spout (Bac-Zap) with a 3/16” connection.  This 
treatment yielded 35.4 gallons of sap per tap and was 3.2 gallons of sap per tap less 
than the all new treatment.   

4. The fourth highest yielding treatment was 4th year 3/16” with new 3/16” silver T, new 
3/16” drop, and new spout.  This treatment yielded 33.9 gallons of sap per tap, 4.6 
gallons of sap per tap less than the all new treatment.  The 3/16” silver T in this 
treatment was also purchased from an online specialty plastics company, and these 
were much more fragile than the 3/16” Ts used for maple production, but were simple to 
insert. 

5. The fifth highest yielding treatment was 5th year 3/16”, 3rd year 5/16” drops, and new 
spouts, sanitized with Ca bleach. This treatment yielded 32.3 gallons of sap per tap, 6.2 
gallons of sap less than the all new treatment.  This 3/16” tubing was first used in 2016.  
A 5/16” drop and new T had been added in 2018 so 2020 was its third year of use.  A 
new spout was added for the 2020 season.  The lines were pumped full of calcium 
hypochlorite solution at 200ppm in January just before the season on a day that was 
above freezing and drained by letting the drops hang after several hours of being full of 
the solution. There was no vacuum on during the treatment. The solution was pumped 
into the lines using a backpack sprayer with an end fitting that fit to a spout and the 
solution pumped from the far end spout only until the lateral line was completely full. It 
was observed that the solution filled each of the Ts completely. I was interested in 
testing the results when the solution was not applied at every spout but only the end 
spouts receiving the pumped solution as this could be a fairly time efficient cleaning 
method if it was effective.  

6. The sixth most productive treatment was 4th year 3/16” laterals and drops with new 
3/16” T and new check valve spout.  This treatment yielded 32.3 gallons of sap per tap, 
7.7 gallons of sap per tap less than the all new treatment.  

7. The lowest yielding treatment was 4th year 3/16” laterals, Ts and drops with new 
spouts.  This treatment yielded 26.1 gallons of sap per tap, 12.4 less gallons of sap per 
tap. 

 



Table 9. Results of 3/16” replicated trials 

 
In addition to the replicated trials, about 500 taps of second year 3/16” tubing 

were treated with Calcium bleach the same way as the replicated bleach trial by only 
adding the solution to the end spouts.  The lines were pumped full of calcium 
hypochlorite solution at 200ppm in January just before the season on a day that was 
above freezing and drained by letting the drops hang after several hours of being full of 
the solution. A new spout was added. There was no vacuum on during the treatment. 

Here we have no way to measure yield, but we can observe how well the sap 
runs late in the season. In this case, sap yields from this section of woods were still 
running well late in the season. This treatment was very time efficient where I was able 
to treat the 500 taps using about 4 gallons of solution in two hours and 20 minutes. 
Squirrel damage was equal to that experienced where no solution was used. 

Additionally, about 500 taps of second year 3/16” tubing received new ¼” Ts and 
a new spout in January just before tapping. The idea of the ¼” Ts is that they may plug 
less than we have experienced 
with the 3/16” Ts while 
maintaining the vacuum 
benefits of the 3/16” tubing. 
Installing the bigger T into the 
3/16” tubing was difficult, but 
we wanted to do enough of 
them to see if we could come 
up with an efficient solution. We 
did get much better at doing the 
installations over time, but it 
never became easy or routine. 
An expander was placed in the 
tubing while using a two anvil  
     Image 8. Installed 1/4" T with 5/16” drop line 

 
Treatment 

Gal 
sap 
per 
tap 

sap 
per 
tap 
less 
than 
new 

Gal/tap 
more 
than 
old 

% 
over 
old 

4th year 3/16 with new 3/16 silver T, new 3/16 drop, new 
spout 

33.9 4.6 7.8 30% 

4th year 3/16 with new spouts 26.1 12.4 0 0% 

4th year 3/16 with new 1/4 silver T, new 5/16 drop, new 
spout 

37.4 1.1 11.3 43% 

4th year 3/16 with new 3/16 T new ck valve spout 30.8 7.7 4.8 18% 

5th year 3/16, 3rd yer 5/16 drops, new spouts, sanitized 
with Ca bleach 

32.3 6.2 6.2 23% 

4th year 3/16, new 1/4 T, new silver spouts 35.4 3.1 9.3 36% 

All new 3/16 38.5 0.0 12.4 47% 



tubing tool to expand the ends of the 3/16 tubing, but the tubing very quickly shrunk 
back to original size. It often would not slide over more than one barb of the T-fittings, 
even when the fittings were moistened with water. Failure to get to the tubing across 
multiple barbs of the fittings resulted in having the tubing come apart more frequently 
than in typical systems, that is, about 5 or 6% of the time. I would not recommend maple 
producers to try this approach.  
 
 

Bleaching and double-tapping on 5/16” lines 

During the 2020 maple season, five treatments were tested on 5/16” lines at the 
Arnot Forest Research Forest. Each treatment was repeated 4 times in the Arnot Forest 
sugarbush, and each of these replications had four taps on a single lateral line. The first 
sap runs were recorded on February 1 and the last reading was recorded on March 30.  

The treatment used as a check used old spouts and drops where the drops had 
been in use for 8 years and the spouts had been in use for 5 years. Lines had been 
vacuumed dry at the end of previous seasons when the taps were pulled, but received 
no other cleaning. The second check for standard comparison was use of new drops 
and spouts without replacement of the lateral lines. 

This year the old system yielded 26.1 gallons of sap per tap while the all new 
spouts and drop system yielded 40.7 gallons of sap per tap representing an increase of 
14.6 more gallons of sap per tap. 

A treatment was included in this year’s study where the spout and drop were 
removed from the sugarbush before the season and submersed in a bleach solution of 
one tablespoon of 5.25% sodium hypochlorite in chlorine bleach per gallon of water for 
30 minutes followed by thorough rinse with potable water. This sanitation treatment was 
carried out in late January. The drops were then reconnected to the lateral lines that 
had been in the sugarbush for a number of years with a quick-connect fitting. 

This year the bleach sanitized spouts and drops yielded 31.6 gallons of sap per 
tap – 5.5 gallons more sap per tap than the old spout and drop, and 9.1 gallons less 
than the new spout and drop system. This is significantly less than how this treatment 
has performed the prior 7 years. I have no good idea for why this year was less 
effective. 

The last two treatments on 5/16” tubing were re-tap treatments installed with 
second year laterals and drops, and new silver spouts. A second new spout, a short 
drop, and a T were added into the first drop. The second tap was added directly above 
the original tap, in line with the expected partition zone of that tap. The reasoning for 
this placement is that by going directly above the first tap, the second tap should not be 
adding significantly to the partitioning in the tree. Therefore, it would not be reducing the 
future opportunity for tapping into clean white wood in subsequent years. 

For these treatments, rather than waiting until the first tap stopped running to 
conduct the re-tap, the second tap was added after the temperature had gone above 50 
degrees F four times after the first spout had been tapped. This season, that metric 
resulted in the second tap being added on March 16th.  



In one treatment, the second tap was added just 2 inches above the first, and in 
the second treatment, the second spout was added 6 to 7 inches above the first. The 2-
inch re-tap treatment yielded 38.1 gallons of sap per tap. This is 12 more gallons of sap 
per tap than old spouts and drops, and 2.6 less gallons than the new spout and drop 
system treatment. The 6 to 7-inch re-tap treatment yielded 48.2 gallons of sap per tap. 
This is 14.6 more gallons of sap per tap than old spouts and drops, and 7.5 more 
gallons than the new spout and drop system treatment. 

These results indicate that placing the second tap only 2 inches away from the 
first tap is not enough to prevent contamination from moving into the new tap hole from 
the old one. More variations on this re-tapping idea will be assessed in future years. 

 
 

Red Maple Sap  

A study of red maple was conducted to compare syrup production potential to 
control data from sugar maples. Sap sugar content and sap volume were measured on 
16 red maple trees attached to 4 collection canisters on a vacuum tubing collection 
system.  10 sugar maples attached to individual collection canisters on a vacuum tubing 
system served as control data.  Data was collected after each sap run beginning on 
2/25/2020 and ending on 3/30/2020.  Productivity was calculated in terms of syrup with 
the rule of 87.5 for each measurement: 

Syrup volume =  Sap volume 

(87.5/sap sugar content) 

In this study, red maples had a lower average sugar content, but out-produced 
sugar maples by 46% with an average of 0.35 gallons of syrup per tap compared to 
0.24 gallons per tap for the sugar maples.  The sugar maples showed more variability in 
sugar content. 

Graph 10.  

Red Maple Vs Sugar Maple 
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Table 10. Variability in % sugar 

 Red maple Sugar maple 

Range  % sugar 0.9 to 1.7 0.9 to 3.6 

Although this study indicates a production advantage for red maples, there are 
several factors that point to the need for further study.  First, this study was conducted 
with narrow geographic range.  Trees within such a narrow geographic range are more 
likely to be genetically related and not expressing the full range of phenotypical sugar 
and production potential.  Second, the period of data collection was limited due to 
pandemic work restrictions.  Differences in productivity may develop later in the season.  
Continued study over several years with a large data set will be required to establish 
trends. Future plans for red maple study include submission of red maple and sugar 
maple syrup samples for laboratory phenol analysis.  

Long, vertical bark fissures that radiate from tap holes on some red maples have 
been noted by numerous maple producers.  These cracks are most apparent on smooth 
barked individuals.  To determine the depth and severity of these cracks, samples were 
harvested from the Arnot sugarbush.  After cutting out the cracked section of the bole, 
cookies were cut from the log along the crack and through the tap hole. An examination 
of these sections revealed that the fissure impacted the cambium.  This layer, which is 
the critical zone for cell growth, was thinner under the crack.  The impact is most severe 
near the tap hole and diminishes near the ends of the fissure.  The long term growth 
and health implications are unclear and will be monitored in the future. 

  
Image 9. Bark fissure around a taphole in Red Maple (left). Cross section (right).



Syrup Processing  
 
Ultrafiltration and Sap Chilling  

Trials were conducted to measure the quality impact of ultrafiltration and chilling 
of concentrate. In the experiment, sap was filtered to 0.45 microns. Samples were then 
subjected to 4 treatments: immediately frozen, chilled to 32 degrees for 6 hours, left at 
ambient sugarhouse temperature for 6 hours, or a left at ambient sugarhouse 
temperature for 12 hours. Control samples of unfiltered sap were subjected to the same 
4 treatment. All samples were frozen after the trial. Invert sugar levels were measured 
on a YSI meter. Within this limited data set there was an apparent trend of increased 
invert sugar development in the unfiltered sample. Covid 19 restrictions precluded any 
further testing during the 2020 season.  New facilities and equipment for the 2021 
season, including 2 chilled bulk storage tanks and a heated sugarhouse will allow for 
more rigorous tests next season. 

Time 

(hours) 

Control Invert 

(mg/dl) Ultrafiltered (mg/dl) 

0 182 208 

3 195 208 

6 204 209 

12 241 232 

Table 11. Invert sugar development in ultrafiltered versus control concentrate.  

 

Image 10. Control Sample on Left and Ultrafiltered Sample on Right 
 

 



Transmittance Blending Tests 

In order to blend syrups of different grades to the 
grade requested by a customer, properties governing 
light transmittance must be understood. We collected 
data on changes in light transmittance when darker 
syrups are added to Golden syrups at different ratios. 
The data was then manipulated into a logarithmic 
function of best fit. This function was used to create a 
user friendly “calculator” in an excel spreadsheet, 
where maple syrup producers can enter two syrups of 
different transmittance, and find out how much they 
need of each syrup to blend into their desired 
transmittance or grade. This tool has been uploaded 
to the Cornell Maple Program website for free use, 
and will be promoted through maple news outlets. 
 

Graph 11. Resulting curve 
of transmittance blending tests 

 
 

 
Image 11. Transmittance Blending Calculator available on the CMP website 

 

 



Uihlein Sugarbush Update 

 
Sugaring Season Summary: 

The 2020 maple season was a record year for production at the Cornell 
University Uihlein Maple Research Forest. With a season that started early and gave 
continues sap flow for nine weeks, by the end it seemed as if the season would never 
end. The flow of sap decreased later in the season, but we kept collecting quality sap. 
With a sap sweetness season average of 2.25% we did not experience such low sap 
sweetness as others have reported. Not the season average of 2.5% we had last year, 
but still respectable. By the end of the season we produced 2,970 gallons of syrup from 
7,093 taps (6,000+ of our own and 1,000+ from other sap producers). This provided us 
with an average 0.42 gallons per tap or 4.7 pounds per tap. In total we boiled syrup on 
31 separate days, quite a change from last year where we only boiled 18 times.  
 

3/16” vs 5/16” tubing  

We have been testing sap production of 3/16” vs 5/16” for five years now. The 
trials were done with the tubing under vacuum without any cleaning or changing of 
droplines. New spouts were used each year. 3/16” tubing produced an additional one 
gallon of sap per tap than 5/16” the first year but every year since, 5/16” tubing has 
produced an average of 2 gallons more sap per tap.  The reduction in flow in 3/16” 
tubing appears at the end of the season. In our large production system where we have 
1,200+ taps on 3/16” under vacuum that system has performed the best the first two 
years of use in comparison to our 5/16” tubing. This past season the 3/16” tubing was in 
its third year and by the end of the season the flow of sap was constricted and slowed 
down in comparison to 5/16” tubing. By the end of the season our comparable 5/16” 
tubing system produced 4.5 more gallons of sap per tap than 3/16” tubing.         
 
Re-tapping  

This work was funded by the Northern New York Agriculture Development Program.  

With funding from the Northern NY Agriculture Development Program we initiated 
a re-tapping study in 2019 to maximize late season sap production from individual trees 
which often experience flow reduction due to bacterial plugging. Re-tapping trees prior 
to plugging could have the benefit of maintaining high sap flow in the later part of the 
maple season. Re-tapping included two methods of either drilling a new tap hole 8 
inches above the original tap hole and adding a second spout or pulling the original 
spout and moving it to a new tap hole 8 inches above the initial tap hole near the end of 
the season before tap holes started to plug with bacteria and restrict flow. Two control 
variables were established, one where trees were tapped at the same time as the re-
tapping trees (end of January – at least a month before sap flow started) and another 
where trees were tapped at the beginning of March as the sap flow season was getting 
underway. 

Initial results from 2019 showed that there was not a benefit to re-tapping. The 
trees that were tapped in early March and just left in all season produced more sap than 
trees tapped at the end of January and re-tapped to a new tap hole near the end of the 



season. However, the 2019 sap season was short with a late start and an abrupt end. 
We repeated the study in 2020 which had a sap season that was twice as long as 2019.  

In 2020, trees that were tapped on March 2nd (sap flow started on February 24th) 
produced just as much syrup per tap as trees that were tapped on January 22 and had 
a second spout added 8 inches above the existing tap hole on March 30th, just before 
sap flow slowed down due to microbial plugging. Both waiting to tap when the season 
started and adding a second tap just before sap flow slowed, provided 28% more syrup 
per tap than trees tapped on January 22nd and left in place all season. Trees tapped on 
January 22nd and had the original spout pulled and inserted into a new tap hole 8 inches 
above the original hole produced 19% more syrup per tap than trees tapped the same 
time but not re-tapped. This test was performed on 5/16” tubing that had been used for 
three seasons previously but new spouts were used each season. Had brand new 
tubing been used each year, the results would have been different but would not be 
representative of a practical maple operation.  

 

Graph 12. Re-tapping results from 2020 sap season at the Uihlein Maple Forest. 

 

Lifting Sap  

We initiated a small study in 2019 to test the ability to pull sap uphill within a 
tubing system by using natural gravity vacuum created in 3/16” tubing on the downhill 
side. With a pocket of maples on the other side of the hill from our sugarhouse, we 
wanted to be able to pull the sap up and over the hill to our sugarhouse without having 
to purchase and install a vacuum pump. By having trees on top of the hill that created 



flow downhill, vacuum was created within the 
line that pulled the sap from the trees up the hill 
and down to our sugarhouse. We used 3/16” 
tubing across the top of the hill and down to our 
collection tank and then had 3/16” tubing 
branched off of this going down the backside of 
the hill to the trees we wanted to pull from. The 
natural vacuum was enough to pull uphill from 
trees that were less than 20feet below the top of 
the hill. Any trees below this did not have 
enough vacuum to pull the sap uphill. Even at 15 
feet below the top of the hill we still had 7.5inhg 
vacuum.  With only the cost of a couple rolls of 
tubing and fittings we were able to make an 
additional 21 gallons of syrup from ~60 trees 
that we would not have access to otherwise.  
 

 

 

 

 

 

 

 

 
NASA  

We were approached to work with a team of students from the NASA Develop 
Program working as part of the Northern Forest Food Security & Agriculture II. The 
project utilized imagery and historical climate data to identify environmental stressors 
impacting sugarbush longevity and maple syrup agroforestry in northern forest. By 
providing guidance, data, resources, and feedback to the students they were able to 
develop long-term data trends from five maple regions of New York from 1987 to 2019. 
Their results showed a consistent trend that the growing season temperature has 
increased 3 degrees Fahrenheit over the 32 year period and the winter temperature has 
increased 0.5-1.0 degrees Fahrenheit over the same period.  
https://develop.larc.nasa.gov/2019/fall/NorthernForestFoodAgII.html 

When should you tap?  

This work was funded by the Northern New York Agriculture Development Program. 

In 2018 and 2019 we conducted a timing of tapping study to analyze the effect of 
taping in early January to make sure producers catch early runs vs waiting to tap at the 
end of February, closer to the core start of the maple season, and help prevent tap 
holes from plugging up and slowing down in flow due to the length of time they have 
been tapped. In the end, as long as good taphole sanitation techniques were used, 

Image 12. Vacuum gauge on the backside of a 
hill in an experiment to lift sap in 3/16” tubing 
using natural vacuum. Sap was pulled on its 
own up and over the hill and still has 7.5inhg at 
least 15 feet below the top of the hill.  

https://develop.larc.nasa.gov/2019/fall/NorthernForestFoodAgII.html


there was no significant difference in per tap production from trees tapped at the end of 
January versus trees at the end of February. Tree tapped at the end of February were 
slightly better in production but it was not significant enough. Our recommendation is to 
have your taps in to ensure you catch all the early runs.  
 

Super Sweet Trees 

This work is supported by McIntire Stennis under 2018-19-180 from the USDA National Institute 
of Food and Agriculture. 

Continuing the legacy of the “super sweet” maple tree project at the Uihlein 
Research Forest, we are in the middle of a three year project funded by McIntire 
Stennis federal capacity funds to re-analyze the potential sap sweetness and volume 
from our “super sweet” maple plantations. The project dates back to the 1960’s when 
the US Forest Service analyzed the sap sweetness of 20,000+ sugar maples across the 
northeast and settled on 60 trees that were believed to be genetically sweeter. Cuttings 
were taken from the trees, grafted onto a generic sugar maple rootstock, and planted in 
Grand Isle, VT in 1967 as a sweet tree seed orchard. As those trees matured they were 
able to collect seeds from the trees to start new seedlings for a plantation at the Uihlein 
Forest in Lake Placid, NY in 1983. Seeds have been collected from the Grand Isle 
Plantation over the years to propagate into new “super sweet” maple trees but the 
actual sap sweetness of the trees have not been fully assessed for 25 (Lake Placid) to 
35 (Grand Isle) years. We have now collected two years of sap volume and sap 
sweetness data in 2019 and 2020 from the plantation in Grand Isle and Lake Placid. 
The parent trees in Grand Isle, although large beautiful trees, have had unremarkably 
low sugar that we would not consider any better than the average sugar maple. It is 
believed that this is a result of the generic root stock they were grafted to. Rootstock 
plays an important role in controlling sap sweetness. However, the trees in Lake Placid, 
seedlings from the Grand Isle trees, inherited the sweet sap genetic and all tend to be 
sweeter trees. Our highest average season sap sweetness tree was 8.3% (single day 
high of 12%) sugar with a handful of trees averaging 6-7% sugar. Not all were sweet 
though as there was a number of trees with an average 2% sap sweetness. As the trees 
are starting to produce seeds, it is time to remove the lower sugar trees before they 
cross-pollinate with the high sugar trees.  
 

Brix Equalizer 

Another project this season was the opportunity to demo a Brix Equalizer by 
Dominion and Grimm. The innovative unit has a digital in-line brix meter that measures 
the finished brix of syrup after being drawn-off and filtered, but before being packed into 
a barrel. A digital touch panel screen allows the user to set the desired brix level and if 
the unit reads a brix higher than the set point, it will inject a little permeate water from a 
small tank on the machine. Syrup is re-circulated through the unit from an insulated 
mixing tank that has a rotating paddle specially designed to homogenize the syrup to 
ensure a consistent brix through the entire batch. Once the desired brix level is reached 
the unit allows a user to pump directly from the unit into a barrel.  



After demoing the balancing unit, the crew at the Uihlein Forest found that using 
the equalizer as part of our production made sugaring easier. We do utilize an 
automated draw-off on our evaporator and, as every sugarmaker should, we pay close 
attention to ensure we have consistent brix to prevent spoilage or crystallization in the 
bottle. Knowing the equalizer could bring the brix back down, having the balancing unit 
allowed us to relax a little, especially if the brix spiked during evaporator startup. 
However, adding too much permeate water will lower the temperature of the syrup. The 

main advantage to the brix equalizer is 
its ability to ensure you are within the 
regulated brix parameters for finished 
syrup which avoids pricing penalties 
and allows an increase in syrup 
production. By trimming down the brix, 
we were adding a half-gallon or more 
of permeate per 40 gallon barrel. In 
our size operation, we were able to 
make an additional barrel of syrup by 
keeping the brix lower than we 
normally would through our traditional 
production method.  

The equalizing unit allows the 
user to set margin of error parameters 
above and below the desired brix set 
point. When we put the machine to the 
test with very high brix, the unit did not 
always bring the brix down to the set  

point when we had tight parameters. It still brought the brix to within a couple tenths of 
our set point which was acceptable and better than we could achieve manually. It is not 
suggested to draw off syrup with too high of brix anyway as it requires a lot of permeate 
which will lower the temperature.  

The brix equalizer is a great tool for large operations to ensure consistent brix 
within their syrup and can even allow an increase in production. Due to the high cost of 
the equalizer, it’s probably not an economical option for smaller producers at this time. 
Hopefully this will change in the future. With our 
without a brix balancer, sugarmakers should 
always ensure that they are producing syrup that 
falls within the regulated range for their state or 
province. By producing syrup that is too low in 
sugar (anything below 66.0%) does not have the 
proper mouthfeel or viscosity for consumers and 
has a higher chance of spoilage. Too high of brix 
and your syrup is too thick and has a higher 
chance of crystallization in the bottle. Although  
those are tasty surprises at the bottom of the bottle 
they are not appreciated by all. Always check the 
final brix of your syrup before bottling or barreling. 

Image 14: touch screen display 
on the equalizing unit.  

Image 13: Brix Equalizing unit with an 
insulated mixing tank. Syrup is filtered into 
the mixing tank where it is then balanced to 
the set brix level by running through the in-
line brix meter on the equalizing unit. 



Birch Syrup:  

We continue to tap birch trees and research different aspects of producing syrup. 
As a reminder, the season for birch sap starts as soon as the maples end and runs for a 
few weeks until the buds start to open. Flow of sap is not controlled by freezing and 
thawing as it is in maples. Birch sap is a root pressure control that flows when the 
weather warms and sap moves in the trees as they wake up in the spring. We found 
that production of sap is lower in birch trees tapped in March during the maple season. 
The best production is when the trees are tapped right when the maple season is 
ending. The average sap sweetness is 0.8-1.0% which results in a sap to syrup ratio of 
around 100:1. However, the volume of sap per tap is often higher than maples with the 
ability to produce well over 20 gallons of sap per tap within a two to three week period.  

It is still unknown as to whether vacuum increases birch sap production. The 
consensus is vacuum does not increase production but does help to evacuate sap from 
the lines quicker. At the Uihlein forest our birch operation has three mainline sections all 
plumbed into our vacuum system with each section having its own electric releaser. In 
2020 we kept two sections under vacuum and left one section without vacuum. At the 
end of the season the taps without vacuum produced substantially more sap per tap 
than the two sections under vacuum. However, we do not feel this to be an accurate 
conclusion. We believe this is more than likely a result of the higher producing section 
having healthier trees than the trees in the vacuum sections. Next year we will rotate the 
non-vacuum section to a different area in aid to provide evidence to whether vacuum 
helps or hinders birch sap production. 

In 2020 we have been experimenting with the flavor of birch syrup. For those 
who have tried birch syrup you have probably found it to have a strong, harsh flavor. 
Although a strong flavor, if used in the proper applications such as marinades, salad 
dressings, dressing on sandwiches, or as a glaze has a unique and enjoyable flavor. In 
attempt to reduce the bitter flavor finish we have been testing different cooking 
methods. So far we have found that the faster you cook the sap down in to syrup the 
more delicate the flavor is. Instead of cooking down larger batches of syrup we have 
found that cooking down 5 or 10 gallon batches of concentrated sap at a time is giving 
us the best fruity flavor. Boiling too quickly will result in not enough time to caramelize 
the sugars and provide a unique flavor.  
 
 
Beech Syrup:  

You know those pesky beech trees that grow so thick in your sugarbush making 
it hard to walk through and when you do, they slap you in the face? Well, we are tapping 
those beech trees for syrup production. Yes, you read correctly, I am tapping American 
beech (Fagus grandifolia) trees at Cornell Universities Uihlein Maple Research Forest in 
lake Placid, NY. Since the infestation of beech bark disease throughout northern forests 
beech trees have been rendered to little economical value besides firewood. By tapping 
the trees for sap collection, it may be possible to create value from the beech trees in 
your forest. Beech bark disease is a fungal pathogen spread by tiny white scale insects 
where the fungus creates small dead cankers within the stem of the tree that restricts 
flow of water and sap. As more and more cankers are formed across the stem, the tree 



slowly suffocates before reaching maturity. However, the root and stump stay alive and 
send up a proliferation of root and stump sprouts that outcompete maple seedlings but 
being genetically identical to the parent tree, are just as susceptible to beech bark 
disease. To make matters worse, deer are turned off by the taste of beech leaves and 
buds but instead prefer our tasty maple seedlings. Time for sugarmakers to start drilling 
holes in these pesky beech trees. 

There is still a lot to learn about tapping beech trees but following two seasons of 
data collection we can start to make conclusions. First, the season for beech sap 
collection appears to start around the second half of the maple season once the snow is 
melted and the ground is completely thawed. The season continues past the maple 
season to when the buds are opening, right around the time birch sap flow is ending. 
The flow of sap does not appear to be controlled by freezing and thawing temperatures 
as in maple. As long as the weather is warm and the ground has thawed you can collect 
sap. A key to beech sap collection is that vacuum is required to pull sap from the trees. I 
tapped 10 beech trees this past spring on buckets. No vacuum - no luck. Buckets were 
completely dry the whole season.  

With vacuum though, we can pull sweet sap from the trees. Speaking of sweet, 
don’t take that too literally. In 2019 the average sap sweetness was 1.0% (87:1 ratio of 
sap to syrup) but in 2020 our average sap sweetness was only 0.6% (145:1 ration of 
sap to syrup). In 2019 I tapped a combination of small 2-inch diameter saplings (plenty 
of those in the woods) all the way up to 14-inch diameter trees riddled with beech bark 
disease. All trees produced sap. However, the amount of sap per tap is nothing to write 
home about so instead, I am writing about it in the Maple News. With a combination of 
many small sapling beech trees and larger trees I was not able to get solid per tap data 
as theoretically, the smaller trees produce less sap. With this combination of trees, I 
collected 0.022 gallons of syrup per tap (2 gallons of sap per tap) across the season. In 
2020 this same combination of trees only produced 0.12 gallons of syrup per tap (1.8 
gallons sap per tap). To improve upon the production per tap data, I set up an additional 
beech tree trial this year with trees that were all 8-12 inches in diameter trees (our forest 
has a limited amount of larger beech trees). Production per tap was certainly better in 
the larger trees with 0.04 gallons of syrup per tap (5.5 gallons of sap per tap) but still not 
nearly as great as our maple trees. The 2020 beech sap season dropped off near the 
end due to colder weather and did not flow as well as it should have. I do think the 
production per tap can be much greater. Our birch season in 2020 was half our normal 
production and beech sap flows during similar times. We will try again next year.  

By now you probably want to know what beech syrup tastes like. It is fantastic! 
Beech syrup is somewhat close to the taste of maple syrup yet has its own unique flavor 
reminiscent of dried plums, pears, and raisins with a slight nutty finish. What could be 
better? Those who are turned off by the flavor of birch syrup will more than likely enjoy 
beech syrup. A distinction of beech syrup is that pectin forms when the sap is boiled into 
syrup. This can create difficulty filtering or if not filtered, will often turn into beech jelly.  

Based on the production per tap it may not seem to be a profitable enterprise but 
perhaps we will find techniques to increase production.  We hope to continue 
experimenting with tapping beech trees and producing syrup from the trees. But don’t 
worry, beech syrup is not going to replace maple syrup. By tapping beech trees, we are 
bringing value to an otherwise nuisance tree and beech syrup adds another element to 



your product offerings. You can stretch your beech syrup supply by combining it with 
your maple syrup to create beech-maple syrup and thereby increase the price point of 
your maple syrup. There are plenty of beech root sprouts throughout our forest so by 
tapping these smaller prolific saplings we may not mind being slapped in the face by 
them so much…. On second thought, I think I will still mind. 

   

Image 15. Sap flowing from a beech tree (left). Tap holes  
in a beech tree from 2019 (green) and 2020 (yellow) (right). 

 

Image 16. Pectin formed from cooking down beech sap into syrup



Updates to the Uihlein Sugarbush:  

During the summer of 2019 our focus in the forest was 
to improve movement and accessibility throughout the forest 
including erosion control on roadways. I primary factor into 
this equation was the purchase of a UTV as a vehicle for 
transportation throughout the forest. Ten different maple lines 
were all crossing the main road through the middle of our 
sugarbush obstructing traffic. Each spring the lines had to be 
disconnected following the sugaring season and reconnected 
prior to the start of tapping. During the sugaring season this 
restricted traffic. We reposition the mainlines in areas with 
enough pitch to allow room to drive under. Where that was 
not an option, we installed culverts across the road and fed 
the mainlines through the culverts. A total of six culverts and 
one sap ladder were added.  

Image 17. Installing the new CDL Spinseal Manifolds. 
Manifold leaks were not an issue in the first season.  

 

 

Another major task in our sugarbush the past year has been expanding the 
number of taps by utilizing a previously untapped section of our forest located at the top 
of an existing section. Our existing vacuum pump and releasers could handle the 
additional trees, but the main 
conducting tubing needed to be 
increased. This required running an 
additional 1.5” dryline from our sap 
house 3,000 + feet and extending 
the 1.25” inch wet line 2,000+ feet to 
just reach the edge of the new trees. 
Significant amount of brushing of 
understory balsam fir was required 
to open up the area where the new 
trees were located. A total of 500 
new trees were added to the system 
with further expansion in this area of 
another 800+ trees over the next 
two years. Within this new are we 
used CDL Spinseal manifolds which 
we found to be easy to install and 
maintained high vacuum for us.      

Image 18. Expanding the Uihlein tubing system 

 



Value-Added Product Development  
 Novel value-added products are developed at the Arnot Forest Research 
Kitchen. A new Value-Added Product Development section was added to the Cornell 
Maple Program website where instructions and promotional materials can be found. 
 

Alternative Sugar Production Methods 

Five alternative methods for maple sugar production are being investigated.  The goal is 
to make sugar from syrups with a wider range of grades and invert sugar levels, and 
also produce a greater variety of maple sugar types for use in value-added products. 

Method 1: Increased cook temperature with high invert for crystal sugar 

The traditional method of making maple sugar requires the use of syrups with 
invert levels between 0.4 and 2.0%.  Syrups with this sugar composition are able to 
crystalize when cooked 45 to 50 degrees above the boiling point of water because 
sucrose crystals are overwhelmingly dominant and able to bond into a regular crystal 
shape.  However, this narrow invert range limits sugar production to light flavored 
syrups.  The resulting sugar often has weak flavor that is overpowered and lost in the 
flavor profile of baked goods and other products. 

One way to address this issue is by increasing the finish temperature for syrups 
with higher invert levels.  Removing enough water allows crystal formation at somewhat 
higher invert levels.  However, as the finish temperature approaches 300 degrees F, the 
risk of scorching increases.  In addition, the fondant may become very thick during 
which can burn out mixer motors and result in large, solid chunks interspersed with the 
sugar crystals.  The scorch issues can be partially addressed by using a cook surface 
with a controllable temperature, such as an induction cooktop, where the cooking 
temperature can be digitally programmed.  Avoiding scorch is more difficult on an open 
flame.  Carefully controlling foam and monitoring temperature, preferably with a 
calibrated digital thermometer with an alarm option, will help.  Problems with large 
chunks forming in the finished sugar can be addressed with a grinder capable of milling 
the chunks into smaller particles. 

To demonstrate this method, we boiled a dark syrup with 3.5% invert to 300 
degrees on an induction burner. The fondant was stirred in a 1/3 HP Hobart mixer. The 
stirring process strained the mixer and resulted in a chunky sugar.  However, the flavor 
was much more intense than traditional sugar.  As a final step, a shaker with variable 
screen sizes was used to separate the finished particles by size class.  These size 
sorted crystals could be used for different applications such as chocolate making, 
baking, and ice cream sprinkles. 

 

 

 

 

 

 

 

 

Image 19. Sugar particle sizes sorted from largest to smallest.



Method 2: Amorphous solid from high invert syrup 

Another method for producing sugar from high invert syrup is to create an 
amorphous solid.  This is the same type of solid as a lollipop.  To make an amorphous 
solid with syrup, it must be carefully cooked to 305 degrees, then allowed to cool for 
several hours.  As with the previous method, scorch is a serious risk at this temperature.  
A finely controlled heat source and foam management are essential.  Boiling to this 
temperature also removes most of the water in syrup, so that temperature climbs very 
quickly as it approaches 305. 

After 305 is reached the syrup should be allowed to cool for 10 to 20 minutes.  
After it cools enough to stop bubbling, pour the syrup in a thin layer over a lightly 
greased baking sheet.  Within several hours it will cool and form a brittle solid.  This can 
then be broken up and run through a grinder to create small particles. As a final step, 
this form of sugar can also be sieved into various size classes. 

Although it can be ground into particles that resemble sugar crystals inside, the 
amorphous solid particles have a different molecular structure.  As a result, sugar made 
in this fashion has a slightly different mouth feel and melting properties.  It is also 
moderately hydrophilic, which means it attracts water and becomes sticky in humid 
environments and requires special storage provisions to preserve shelf life, such as 
environmental control in the production room and vacuum sealed packaging.  Particles 
less than 700 microns in size attract water and cake more quickly, whereas particles 
1mm and up are relatively stable when stored in an airtight container. 

Sugar produced with this method has intense flavor both from the high invert 
levels and the additional caramelization that takes place over extended cook times.  
Scorch becomes a problem with inattentive boiling.  However, a very light amount of 
scorching may impart a pleasant “toasted” flavor that works well in some confections 
such as chocolate and hot cocoa. 

 Image 20. Intense Flavor Maple Glass Sugar 

 



Method 3: Sucrose extraction through crystal growth 

Pure sucrose crystals from maple syrup have potential usefulness, especially for 
crystal coating maple candies.  These crystals can be extracted from syrup by 
supersaturating a syrup at higher finish temperature, then allowing the liquid to slowly 
cool and sit undisturbed for an extended period of time. 

We tested this approach by cooking the same syrup to five different finish 
temperatures, then allowing it to remain undisturbed in sample containers.  After 4 
months, sucrose crystal growth was evaluated. 

Trial #1 (dark 28% Tc) 

sample # starting brix finish temp % crystal by weight final brix invert mg/dl 

1 70.1 230 0 69 25 

2 77.2 240 21 68 31 

3 79 245 35 69 39 

4 84 250 53 69 44 

5 88 255 64 70 43 

Table 12. Results of Sucrose Crystal Growth Trial 

 

Image 21. The two crystal samples on the left were washed in a centrifuge. The 
two samples on the right were not. 

As the above chart indicates, the percent of the supersaturated syrup that forms 
into crystals increases with finishing temperature.  In this study, the sample cooked to 
255 degrees had 64 percent of its total weight converted to sucrose.  Also, the final brix 
for all samples was nearly identical, meaning crystal formation stops when the sugar 
concentration in the syrup reaches around 69%.  Although the percentage of invert 
sugar in the remaining syrup increases as sucrose is extracted, the end by-product of 
this process is a perfectly useable syrup. 



At higher finish temperatures, the crystals generally appear smaller with more 
syrup caught in the crystal matrix.  One option, in this scenario, is washing the crystals 
with a super-saturated sucrose solution and drying with a centrifuge.  We tested this 
method with promising results.  The pictures below show two samples washed with this 
method on the left compared to an unwashed sample on the right. 
 

 

Image 22. Sucrose crystals after centrifuging 

Method 4: Vacuum boiling high invert syrup 

Yet another option is making an amorphous solid from very dark syrup by boiling 
within a vacuum, which reduces boiling temperatures.  Boiling at these lower 
temperatures allows for water removal without approaching the scorch point.  In our 
research we tapped into a high cfm rotary claw vacuum pump from our tubing system to 
supply the vacuum for our cooking chamber.   This pump supplied 24 inches of vacuum 
with the releaser and moisture traps in place to prevent steam or moisture from 
reaching the pump itself. 

Vac “Hg 0 4.92 9.23 15.94 20.72 24.04 26.28 27.75 28.67 
Boiling 
temp 0F 

212 205 194 176 158 140 122 104 86 

Table 13.  Boiling point adjustment for vacuum 

The target temperature for creating an amorphous solid sugar without vacuum is 
305, which equates to about 233 degrees at 24 inches of vacuum. 

In our trial we filled a vacuum chamber with 3 gallons of 5% invert dark syrup 
with very strong flavor. After bringing the vacuum to 24 inches, we gently heated the 
syrup with a low propane flame.   
 
 



 

Image 23. Vacuum cooking syrup to sugar 

The boil was continued for about two hours until the syrup reached about 230 
degrees F.  This temperature is slightly below the caramelization temperatures for both 
fructose and glucose.  The cooked syrup was then poured in a thin layer on a prepared 
baking sheet, cooled, then crushed in the grain grinder and sieved into different size 
classes.  The sugar had strong maple flavor, but no scorch. 

Method 5: Boil, dilute, and re-cook 

The old maple manual describes a flavor intensification process that involves 
cooking syrup to 40 degrees above the boiling point of water, diluting the syrup back to 
just below 66 brix, then reboiling to syrup density.  This process works by caramelizing 
a greater percentage of the invert sugar which darkens the syrup and boosts flavor.  
Theoretically, this same process should work to increase the flavor of maple sugar by 
reboiling the syrup to 45 to 50 degrees above the boiling point of water after the initial 
boil and dilution.  If this process is used with low invert syrup in the range of 0.4 to 2.0%, 
the syrup can be stirred to form a crystalized syrup after the second boil.  This method 
will be tested in the future. 
 

  



Image 25. Chocolate Melanger 

processing Maple Chocolate 

Confections 
 
Maple Chocolate 

 In quarter 1, preliminary recipes for a maple-based white chocolate were 
developed and market tested. Samples were brought to the Cornell Orchard Store Open 
House where surveys were conducted on sensory analysis and viability of the product. 
The feedback was used to develop the product further. The main challenges with the 
product were increasing maple flavor and improving shelf-life with proper tempering. 
Other flavors in the product (milk, cacao butter) 
tended to overwhelm the subtle flavor of maple. 
This was before development of a novel sugar 
processing method resulting in a much stronger 
flavored sugar, and new physical properties to 
accommodate during chocolate processing. 
The product had potential, and it was a top 
priority to develop a worthy recipe for sharing at 
the 2020 Annual winter Maple Conference in 
Syracuse. 

Image 24. Early versions of white 
maple chocolate. Notice the light 
color from light and delicate flavor 
sugar, as well as the “bloom” (white 
streaks) due to imperfect tempering. 

 In quarter 2, several new recipes were 
tested incorporating compatible spices that highlight the flavor of maple in the 
chocolate. While this improved the product and added to its gourmet appeal, the maple 
flavor still needed additional enhancement. And while texture was dramatically improved 

during this recipe experiment phase, the color of the 
product could be improved to enhance the 
perception of maple.  

 During quarter 3, breakthroughs had been 
made with the intensely flavored maple glass sugar. 
These breakthroughs proved to be an answer to the 
problems of maple flavor and color in maple 
chocolate, and additionally positively impacted the 
texture as well. The idea for maple-based 
chocolates was pitched and demonstrated at the 
2020 Maple Conference, and attendees showed a 
lot of interest in the product. Nearly 100 attendees 
were exposed to this new product at the 
Conference. Samples were generally approved of, 
and since then, the product has been significantly 
improved. 

 Several new recipes and methods were tested, 
including: using different kinds of dried milk such as  



goat, using molds for holidays such as maple chocolate Easter Bunnies, experimenting 
the rate and order of ingredient additions, melanger machine total run time, and 
temperatures during mixing, conching, and tempering. Altering the recipes also altered 
the correct tempering guidelines which still needed to be properly established. 

Moving into quarter 4, the Cornell Maple 
Program was linked with a student team in the 
Food Science Capstone 4000 level course who 
would work on improving maple chocolate even 
further. Despite COVID-19 disrupting the final 
semester at Cornell, the students worked on 
marketing for the product, including packaging 
and presentation. They also researched proper 
tempering and shelf-life enhancement, as well as 
properties of amorphous sugar (the new intensely 
flavored maple sugar) and its interactions within a 
chocolate product. Their report has been shared 
on the CMP website. 

Finally, the Cornell Maple Team has made 
connections with a local gourmet chocolatier with 
an impressive background and extensive 
accolades. She has agreed to collaborate with us 
on improving the product, offering her expertise, 
and offering the product for sale to a broader 
audience.       Image 26. Maple Chocolate  

Easter Bunny 

 

Image 27. Food Science Capstone Course: Maple Chocolate Team Final Presentation  



Maple Mints Recipe 

 A new use for maple sugar was found in a traditional recipe for butter mints. 
Producing this confection was a test to see if maple and mint are compatible flavors. 
Samples and the recipe were shared with maple producers at the Annual NY State 
Maple Conference. The samples were met with strong approval. Maple and mint have 
proven to be a winning combination, opening the door to experimentation with a whole 
new faction of confections, desserts, and other recipes. Examples include maple mint 
jelly to be served with lamb, maple peppermint patties, maple mint candy canes, maple 
grasshopper ice cream drink, and a new flavor of the “hot maple beverage” described 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image 28. Maple Mints made with 
traditional butter mint recipe 
 
Hot Maple Beverage (similar to hot cocoa) 

Development of this new product began in 2020. It is a hot maple drink 
reminiscent of hot cocoa. While the product still needs a good name, the flavor is 
phenomenal. We experimented with the new intense flavor maple glass sugar which 
dissolves readily into hot water or hot milk. We aim to develop two recipes to share with 
maple producers: one that can be stored in a canister for use with hot milk, and one that 
can be packaged into single serve pouches for use with hot water. The latter has been 
more difficult to perfect.  

One challenge is lowering the volume and mass of the powdered beverage to be 
comparable to the single serve hot cocoa packets on the market. Additionally, the sugar 
content of the beverage should be reduced to compete with name brand cocoa packets 
while still retaining flavor. Unlike in cocoa products, maple flavor has yet to be 
separated from its sugar components.  

Development of this product was interrupted by restrictions due to COVID-19. 
Goals for this product are to perfect the “just-add-water” recipe, share samples with the 
public and with maple producers to get feedback and gauge interest, share the recipe 
with maple producers, find a co-packer for powdered goods, and connect with an 
industry collaborator. Cornell Maple Program recently conducted a Zoom Meeting with a 
maple beverage developer. Collaboration will help turn the gears on further developing 
this promising product. 



Maple Marshmallows  

Currently, maple marshmallow recipes result in marshmallows with short shelf-
life (likely due to water activity), undesirable texture, caking, and packaging issues. For 
these reasons, they have remained an at home, DIY recipe and have not been widely 
available in a commercial confection setting. Recipes also have mainly suggested use 
of syrup rather than sugar. The intense maple sugar developed in early 2020 was tested 
in a modified maple marshmallow recipe this year. The marshmallows were then 
assessed for texture, flavor, shelf-life, and ability to withstand heat.  

The test marshmallows did not react like commercial white marshmallows when 
held over a flame; they quickly melted and fell off their skewers. This would not be 
suitable for a s’more or other classic marshmallow-based recipe. Furthermore, the flavor 
was even more intense than expected. A dried version of the intensely flavored 
marshmallows may do well in a cereal, or in hot cocoa packets, but as a hydrated 
product, the flavor was overwhelming. 

Additionally, maple marshmallows will stick to each other in an airtight container. 
Commercial marshmallows are dusted with a cornstarch-based coating to keep them 
from congealing in the packaging. Several different coatings were tested for these 
marshmallows:  

 finely ground pure maple sugar 

 mixture of maple sugar and arrowroot powder 

 mixture of maple sugar and confectioner’s sugar 

 mixture of maple sugar and cornstarch  

The sample groups were allowed to rest at room temperature for three months. 

None of the products withstood the storage conditions they were subject to for a 
desirable length of time. This could have been due to both the packaging and storage 
conditions themselves, both unideal and restricted by the quarantine enacted at the 
beginning of NY State on PAUSE. Furthermore, the flavor of several of the coatings was 
undesirable. The texture of interior of the marshmallows changed dramatically over the 
course of the shelf-life tests. Temperature and humidity were not controlled. 

Coating 
Did it prevent 
sticking? 

Effect on flavor Effect on texture 

Pure MS no Great flavor 
Worst texture, very 
lumpy / crystallized 

MS + arrowroot 
powder 

slightly 
Arrowroot has poor, 
unfamiliar flavor 

Lumps, crystallization, 
non-homogenous 

MS + 
confectioner’s 
sugar 

no 
Poor flavor and rank 
scent 

Lumps, crystallization, 
non-homogenous 

MS + cornstarch yes Good flavor Dehydrated, stiff 

Table 14. Cornstarch was the only coating that prevented the marshmallows from sticking 
to themselves, and flavor was decent, but the texture was dry with no spring, almost totally 
dehydrated, possibly due to cornstarch’s absorptive properties (see images below). 
 
 



 

  

Image 29. Shelf-life testing, “after” results: lumpy, crystallized, de-homogenized 
marshmallow interior (left), stiff, desiccated marshmallow interior (right) 

There is a lot of work to be done to develop a shelf-stable and flavorful product 
viable for commercial production. There are so many applications for marshmallows 
from fillings and spreads, to snack foods, to gourmet confections in their own right. We 
will continue to test more recipes, production methods, and packaging techniques 
moving forward. 

  
Image 30. Making maple marshmallows during quarantine 

                                           

 

 

 

Fermentations 

 

 

 
Image 31. Fermenting  

during quarantine 



Maple Vinegar 

 In the first quarter, experiments were conducted on converting finished maple 
wine into maple vinegar. Last year, attempts were made to convert late-season, buddy 
sap into vinegar, in the hopes that the low-value sap could be made highly valuable and 
marketable. Attempts were unsuccessful. These experiments were conducted before a 
suitable recipe for maple wine had been developed. 

With quality maple wine as a starting point, vinegar fermentations have been far 
more successful. Three different types of inoculant were tested on two different batches 
of maple wine. The difference between the two wines were alcohol content, acidity, and 
overall flavor. The inoculants tested were raw unpasteurized apple cider vinegar, 
mother of vinegar made from cider, and mother of vinegar made from white wine. After 
a month, sensory analysis was conducted. The best flavor from this preliminary trial 
seemed to occur in the low alcohol wine inoculated with mother of vinegar made from 
white wine. 

Before reaching the end of the fermentation, the vinegar batches inoculated with 
white wine derived mother of vinegar had developed mold. The test batches were 
thrown out, and a new trial was started and stored in a more suitable location away from 
potential mold spores. For this new trial, larger batches were made to improve the ratio 
of surface area to volume and thus reduce evaporation while maintaining adequate 
oxygen exchange. 

For this second trial there were two research questions being addressed: 1) If 
maple wine is inoculated with maple vinegar that was originally inoculated with raw 
apple cider vinegar (ACV), will this second generation of vinegar take on more maple 
flavor and be less overwhelmed by the intense flavor of the ACV? 2) Will a more acidic 
wine (this batch had high levels of tartaric acid) result in the appropriate level of acid in 
the final vinegar? To answer the second question, the wine was inoculated with maple 
vinegar that had been made with the cider derived mother of vinegar. Midway through 
the fermentation, chemical analysis was conducted by the Cornell Food Venture Center: 

 

Sample ID Citric Tartaric Malic Lactic Acetic Glucose Fructose Ethanol Total Acid 

V1 nd 1.58 1.84 0.11 38.80 31.35 71.32 0.84 49.9 

V2 nd 1.98 2.30 0.08 35.83 34.44 82.30 nd 66.5 

V1(5) nd 1.64 2.33 0.18 39.72 31.19 71.51 0.85  

V2(5) Nd 1.93 2.42 nd 35.71 35.60 86.11 nd  

[Acid], g/L   [Sugar], g/L         [EtOH], %    g/L Acetic 

Table 15. Results acid testing of second trial. 

 

Goals for the end of this fermentation were to improve flavor from the first trial 
results and achieve the correct pH & acid content for commercial vinegar. Results of the 
fermentation were obtained during the second quarter. This second trial was made in 
larger batches to improve the ratio of surface area to volume and thus reduce 
evaporation while maintaining adequate oxygen exchange. These changes should have 
resulted in desirable pH, flavor, and reduced likelihood of mold. 



Both batches from the 
second trial developed robust 
mothers-of-vinegar. The wine 
used in one batch was slightly off-
flavor because of an excess of 
tartaric acid. This seems to have 
adequately lowered the pH of the 
final vinegar which had great 
flavor. The vinegar that was 
initially inoculated with Raw Apple 
Cider Vinegar had a more robust 
acid flavor than the batch that was 
originally inoculated with cider-
derived mother-of-vinegar. 
However, the maple flavor still 
came through more than in the 
last batch as expected. Both 
batches were below the 2.5pH  
threshold and had good flavor.    Image 32. Maple Vinegar Trials 
Neither batch developed mold.    

However, the final product had good flavor, but lacked a distinctive quality to set 
it apart from the range of vinegars in the same caliber category. The goal for maple 
vinegar is an artisanal item with a justifiable high price tag that stands out as uniquely a 
maple product in flavor, and not just in name. To even further improve flavor, a new trial 
was begun that would go into 2020.  

Testing began in quarter 2 on using toasted oak chips to oak imperfect batches 
of maple wine, with the expectation that the smoky and vanilla-like flavors would lend 
some complexity to the flavor profile of the final vinegar, significantly raising the value of 
the product. Toasted oak was added to the high-tartaric acid wine, which was then used 
to fuel the third trial of vinegar fermentation begun in the quarter 3.  

An additional experiment was set up in quarter 3 utilizing the sap “must” of a new 
maple wine trial (see Maple Wine section below), allowing it to undergo natural vinegar 
fermentation. This long term, slow fermentation is how the most complex flavors of high 
price vinegars are achieved. The liquid will simultaneously convert from sugar to alcohol 
and vinegar in the presence of oxygen over a longer timeframe. This is also how 
traditional balsamic vinegar is made.  

Both of these batches from the third trial of maple vinegar fermentations were 
tested by the Cornell Food Venture Center in quarter 4 (results below). The “Toasted 
Oak” batch had completed its fermentation by the time of testing, but the “Natural Sap 
Must Fermentation”, the slower fermentation, was only midway through. The unfinished 
vinegar batch is continuing to ferment into the summer and likely fall of 2020, while the 
finished “Toasted Oak” batch has been reserved to inoculate future batches. The flavor 
of the “Toasted Oak” batch was distinctively oaky and much improved from previous 
batches.  



Moving forward, we aim to combine the methods we have learned for a superior 
quality vinegar, and reserve quality vinegar for longer-term aging. We hypothesize that 
aging will be key to intensifying flavor and improving overall quality and viscosity of the 
final product. Combining these methods: oaking, natural (slow) fermentation, and barrel 
aging, will result in a highly unique and profitable product. Goals for this project include 
Maple Vinegar Fermentation Guidelines to be included in the upcoming Fermentation 
Notebook, scheduled process approval, and connection with a cooperator who will take 
production to a commercial level. 

 

 
Image 33. Maple Vinegar Trials – Sap Must and Oaked Wine (left).  
Cornell Food Venture Center Testing Results (right) 

 

 

  Image 34. Cornell Maple Wine 



Maple Wine 

 Official guidelines for production of Maple Wine have been uploaded to the CMP 
website. This has also been advertised in the Maple News. Additionally, the Cornell 
Maple Program was represented at the NY State Mead Conference in Geneva. Our 
attendance increased visibility of the product and allowed us to form connections with 
potential industry cooperators. We also gained valuable knowledge about mead 
production processes which are directly applicable to Maple Wine production.  

 One particularly successful connection was made with an experienced mead and 
wine producer in the Finger Lakes region, Bristol Valley Vineyards. We exchanged 
ideas and provided quality syrup so that the head winemaker could apply her expertise 
in mead production to further our understanding of Maple Wine. We hope that Bristol 
Valley Vineyards will successfully take Maple Wine production from the experimental 
stages to commercial production. So far, the head winemaker has produced maple wine 
fermented to total dryness, and experimented with different amounts of back-
sweetening with syrup and different herbal infusions to impart flavor during the aging 
process. Unfortunately, our plans to share samples and discuss the process and its 
challenges were disrupted by the pandemic. We are currently working on finding a way 
to share experimental products while minimizing risk.  

A new wine experiment was begun during this year’s sap season. In the past, we 
had experimented with using late season sap for different fermentation trials. This sap 
was full of wild microbes, yeast clumps, and debris, 
causing many complications. This year, we collected 
the earliest good quality sap to ferment into maple 
wine. As anticipated, the sap “must” resulted in a 
more subtle and complex flavor wine than purely 
syrup-based maple wines. This sap wine may be a 
good candidate for a sparkling wine, a white wine 
vinegar, or for long-term aging in barrels.  

Furthermore, we have experimented with 
infusing our wines with other flavors such as hops, 
with controlling fermentation temperatures for different 
flavor profiles produced by the yeasts, and with using 
different techniques to stop the fermentation at the 
desired end point. Our recipe experimentation has 
allowed us to mirror the variation and diversity found 
in grape wines. The wine chapter of the upcoming 
Fermentation Notebook will offer guidelines for a 
diverse array of tree sap based wines, enabling 
producers to offer a uniquely varied product line-up 
suitable for tastings at farmers markets, wine-tour 
stops, and other showcase events. 

         Image 35. Hopped Maple Wine 

Cornell Maple Program also hosted a maple-alcohol tasting event for the Annual 
NY State Maple Conference in Syracuse. This event featured maple infused beers, 
ciders, liqueurs, spirits and more Our goal was to energize maple producers in NY State 



to discover opportunities for fermentation with maple, and facilitate networking across 
industries. It was a success with 281 in attendance. Moreover, collaborating with the 
alcohol producers showcased at the event gave us valuable insight into New York’s 
alcohol industry that will help us better inform maple producers.  

 

Image 36. Clarifying Maple Wine during Quarantine 

 

 

Maple Beer 

 As maple production continues to increase, product diversification becomes an 
increasingly important strategy for maintaining industry profits.  Craft beers that feature 
maple syrup as a prominent ingredient represent a large potential market opportunity.  
The Cornell Maple Program is working with brewing experts to create guidance for the 
best use of maple in making high quality beers. 

Brewing beer with maple syrup or sap is not a new practice.  Many hobbyists and 
even a few commercial scale breweries have produced beers with a maple component 
for years.  However, with the continued growth of the craft brewing industry, the beer 
industry may hold untapped opportunities for sugarmakers. 

Recent years have seen a shift in consumer preferences away from mainstream 
beverage brands and toward craft beverages.  The term “craft” refers to small and 
independent companies.  Growth in the craft beer industry has been driven by an 
explosion of new local breweries across the United States.  Since 2014 the number of 
craft breweries operating in the United States has roughly doubled from 3,814 to 8,275 
by 2019, with total sales of $29.3 billion according to the Brewers Association.  

Most breweries offer an evolving menu of unique beers, brewed on-site in a pub 
or microbrew setting.  As the industry grows and competition increases, many brewers 
are devoting increased resources toward differentiating their products.  Often these new 



brews feature natural and locally produced ingredients.  Maple syrup is one such 
ingredient that could be used to produce a variety of ales, lagers, porters, stouts and a 
diversity of other craft brews.  If maple-style beers gain mass appeal, the sales 
implications for maple producers could be considerable.  Last year craft brewers sold 
over 800 million gallons of suds.  If just 1% of those beers were brewed with maple 
added at a rate of 0.15 pounds per gallon,that would equal over 110,000 gallons of 
maple syrup. 

One barrier to bringing quality maple beers into the mainstream is a lack of 
knowledge regarding the best practices for using maple syrup in brewing.  To address 
this concern, the Cornell Maple Program is working with university and industry experts 
to develop guidelines and sample recipes.  

This winter, as part of that effort, the maple program paired with student 
researchers and the Cornell Department of Food Science to explore options for nut 
brown ale and amber ale brewed with maple.  In particular, the group looked at syrup 
grades, addition rates, the timing of maple additions during the brew process and 
complimentary mash ingredients.   

 

Image 37. Cornell Food Science Seniors reporting their results via Zoom 

Through 36 separate brewing trials, several key findings emerged.  First, timing 
is key to retaining maple flavors and aroma.  If maple syrup is added to the wort before 
primary fermentation, many of the volatile components that give maple its distinctive 
flavor are lost or consumed as the yeasts convert sugars to alcohol.  Therefore, it is 
critical that maple syrup additions are made after the primary fermentation is complete.  
This can be done through a secondary fermentation process or by adding maple as the 
“priming sugar” which is the sugar added after the main fermentation in order to 
carbonate the beer. 



The second key finding is the importance of choosing complimentary grains for 
the mash ingredients.  In general, the typical grains for amber ale allow maple to stand 
out as a predominant flavor.  However, choosing the right specialty malt can greatly 
enhance the maple character.  For example, in our trials the specialty malt Caramel 60 
helped give maple more definition. 

By contrast, the dark malty flavors of a nut brown ale are complimentary to 
maple, but do not allow it to present as strongly. Instead the maple suggests its 
presence in a pleasant, light aroma when brewed in conjunction with quality specialty 
malts. The use of a more robust maple source such as a very dark syrup or amorphous 
maple sugar may overcome this challenge to some degree, creating a detectable 
presence on the palate.   

Lastly, we studied the potential use of fenugreek as an all-natural option to boost 
the appeal of maple beers. Fenugreek is an annual plant which has a heavy maple 
aroma coming from a compound called sotolon. The addition of this powdered spice 
was made at bottling in order to lift the aromas of other maple additions which were 
made. This could be a very easy addition for producers to make in future experiments of 
maple beers and something that can enhance the perception of maple beers in the 
marketplace. A complete report on maple beer research and other new products 
development information can be found at cornellmaple.com.   

A second round of experimentation was conducted in the spring and early 
summer to test the use of maple syrup and sugar in IPA and Oktoberfest beer styles, as 
well as further experimental brews with nut brown ale. 

For the IPA’s, a simple home brewing kit recipe was used with premeasured 
ingredients.  The kit instructions were followed all the way through the fermentation 
process.  At bottling, the beer was divided into two batches.  One batch was primed with 
the corn sugar provided with the kit.  The second batch was primed with intense 
flavored amorphous maple sugar made from high-invert, dark syrup.  After bottle 
conditioning for 10 days the two batches were compared in a blind taste test.  Although 
the maple flavor was subtle, half of participants could detect maple in the flavor profile.  
Overall, the maple IPA garnered ratings nearly equal to the control IPA on flavor, aroma 
and likelihood of buying.  In comments, panel participants noted that the beer had a 
pleasantly familiar IPA character.  Although the flavor was not greatly altered by this 
addition, the cost of priming is relatively low at the typical priming rate of 1oz priming 
sugar per gallon of beer.  Therefore, there may be potential benefit if this addition is 
leveraged as a marketing tool.  

A brewing collaborator brewed a batch of Oktoberfest using dark syrup.  This 
style of beer is a lager.  In contrasts to ale style beers, lagers are fermented with 
Saccharomyces pastorianus, which is a bottom-fermenting yeast that ferments at cooler 
temperatures over a longer period of time.  In theory, the slower fermentation kinetics 
will blow off fewer of the volatile maple flavors.  In addition, the lighter flavor of the lager 
offers less competition to maple on the palate, allowing the smooth vanilla and caramel 
of maple to stand out. 

 

 



The syrup was added to the fermentation vessel as weekly step additions for 4 
weeks.  After priming the Oktoberfest was sampled.  The beer had noticeable maple 
flavor and aroma.  However, it was quite sweet which curbed the flavor appeal.  Smaller 
additions of stronger flavored syrup may address this issue in future trials.   

Future experiments are scheduled with saison and sour beer style.  In addition, 
there will be further experimental brews to refine IPA and Nut Brown Ale recipes. 

         

Image 38. Maple Nut Brown Ale (left). Maple Beer Report available online (right). 

 

 

 

 

Kombucha 

 An article was written for The Maple News titled “Maple kombucha could be the 
next big thing.” Several people reached out after reading the article expressing interest 
in producing their own version of Maple Kombucha. Informational materials in their 
preliminary states were provided to those who inquired.  

Subsequently, a Maple Kombucha Guide of broader scope was developed. This 
has been made available for free download as a standalone document on the CMP 
website, however, it was written with the intention of being included as a chapter in the 
upcoming Fermentation Notebook. This document has been distributed to maple 
producers and people with little to no experience brewing kombucha. Their feedback will 
inform any updates that make it into the first edition of the Fermentation Notebook. 



 Moving forward, the Cornell Maple Program is available for informational support 
to those wishing to start a Maple-based Kombucha business. CMP has already 
coordinated with a potential cooperator aiming to start their own Maple Kombucha 
Brewery in the Finger Lakes region, culminating in a fruitful meeting and exchange of 
materials. Others seeking advice on breaking into the beverage industry, aiming to use 
maple as their key ingredient and marketing standpoint, have occasionally reached out 
or met with the Cornell Maple team since the publication of these materials. 
 

 

 

Maple Soft Drink 

 The two sodas that had been developed 
and approved with scheduled processes have 
been produced on a commercial scale. These 
sodas were Maple Orange Crush and Maple 
Orange Cream which includes vanilla. These 
sodas are now being bottled alongside the 
popular Maple Lemon Ginger Soda produced by 
cooperators at Roxbury Mountain Maple. The 
new Orange sodas have been sampled out at 
several events. Recipes for making the sodas on 
a small scale or at home have been developed, 
and they will be added to the new section of the 
Cornell Maple Program website on maple 
product development. The scheduled processes 
will be made available on request. Additionally, a 
new Soda Guidelines Fact Sheet has been 
added to the CMP Website. See the following 
publications Section. 

Image 39. Maple Orange Cream and 
Maple Orange Crush sodas; bottled by 
Roxbury Mountain Maple and 
available for sale. 

 

 

 

 

 

 

 



Notebooks and Fact Sheets 

Beginner Maple Producer’s Notebook 

In 2019, a new volume was developed for the Cornell Maple Program Notebook 
series. It is targeted at Beginner Maple Producers, from those with no experience 
whatsoever, to backyarders and hobbyists who would like to expand their operations. 
Sections include but are not limited to: tree identification, evaluation of land for 
commercial potential, safety hazards, system maintenance, value-added products, off-
flavor identification and prevention, syrup grading, product regulation, and labeling laws. 

The Beginner’s Notebook has been uploaded to the Cornell Maple Program 
website in PDF format where it is now available for free download. It is also available for 
sale in print format. A complimentary print copy was provided to each participant at 
Cornell Maple Camp 2019. 
 

Sugarbush Management Notebook 

 This new volume in the CMP Notebook Series was completed during the last 
quarter. Topics include: bird-friendly forest management, thinning for increased syrup 
production, and identification and treatment of common sugarbush pests and diseases. 
The Sugarbush Management Notebook is now available as a PDF for free download on 
the CMP Website. Work has begun on this Notebook and is near completion. The 
Notebook will be available in print and PDF form on the Cornell Maple Program website. 
 

Maple Fermentation Notebook Updates 

 The Wine Chapter and Kombucha Chapter have been completed. The Wine 
Guidelines have been added to the CMP website, and are adjusted to fit within the 
Fermentation Notebook format. The Kombucha instructions have already been utilized 
by maple producers and people who are unfamiliar with the process, and the full 
chapter has been uploaded to the CMP website with free access. Vital information came 
back from the Cornell Food Venture Center on our vinegar samples. Vinegar is the 
longest type of fermentation being researched. The results of the current fermentation 
will complete a substantive chapter. 

Furthermore, we have been in contact with the Food Science Program again this 
year for their annual Capstone Course. We had a team of senior students working on a 
Maple Beer project. Their research results will significantly inform the Beer Chapter of 
the Fermentation Notebook. Additionally, we have collaborated with local beer brewing 
hobbyists in the Ithaca Practitioners of Alemaking Club, providing them syrup in 
exchange for expertise, samples, and recipes. This experience and information will also 
inform our guidelines.  

The Notebook will be available in print and downloadable PDF on the Cornell 
Maple Program website. Other chapters will include Maple Spirits and Maple Cider. 
There is much room for additional types of fermentations in a second edition of the 
Notebook. Future research questions are currently being explored when time allows. 



 

Maple Soft Drink Guidelines 

 Two brief, fact-sheet style 
guidelines have been created and made 
available on the Cornell Maple Program 
Website: Maple Soda Guidelines, and 
Maple Kombucha Recipe Instructions. 
These Guidelines were shared at the 
2020 Annual NYS Maple Conference in 
Syracuse. 
 

 

 

 

 

Image 40. Maple-Soda Guidelines, 
available on the CMP website 

 

 

 

 



EXTENSION 
 

New Videos 

Due to restrictions on in-person instructional sessions caused by the COVID-19 
pandemic, personnel of the Cornell Maple Program could not conduct regularly 
scheduled workshops and talks. Anticipating a significant period of time before normal 
in-person sessions could resume, they produced new instructional videos to engage 
maple producers in remote learning. 

 

Image 41. Cornell Maple Program YouTube video playlists by topic 

Two new playlists were added to the Cornell Maple Program YouTube Channel: 
“Beginner Maple Producers” and “Advanced Topics in Maple”. The new videos 
produced are, “Intro to Invert Sugar Testing” for beginners, and “Making Maple Sugar 
from High Invert Syrup: Amorphous Sugar” for advanced producers looking to 
experiment with their value-added products. 

 

Image 42. Community engagement – comment section of brand new CMP video



Website Updates 

 This year, the Cornell Maple Program website underwent major changes. It 
became more interactive, user friendly, and mobile friendly. With the vast increase in 
mobile users, this was a highly necessary improvement. Additionally, content has been 
organized topically to make resources easier to find. A site search engine has been 
added, along with a whole suite of new documents, links, videos, and tools.  

New Sections: 

 Updated Recipes    •  Running a Maple Business 

 Calculators and Tools   •  Beginner Producers 

 Sugarbush Management   •  Archival Research 

 

Image 43. New Interactive Calculators, site visitors can enter their own data, 
whether on mobile or desktop, and receive results directly on the site. 

 

Website updates are ongoing. 
We expect website use to 
increase over the course of 
the pandemic, and have plans 
to add new features and 
content to accompany 
alternative remote learning 
programs that are currently in 
the design phase. 

Image 44. Downloadable 
content for Beginner Maple 
Producers 



2020 NY Winter Conference  

The annual New York winter maple conference was held January 3rd and 4th at the NY 
State Fairgrounds in Syracuse. This year included a new event – a maple alcohol 
tasting session with opportunity to meet the producers of these products. The Maple 
Wine, Beer and Spirits social hour was attended by 281 participants. The event featured 
beverage tastings along with food pairings and entertainment. Copies of the Cornell 
guidebook Maple Wine Methods and Materials for NY State Maple Syrup Producers 
were distributed. The Maple Conference Session Descriptions are attached at the end 
of this document. 

 

Image 45. Maple Beer, Wine, and Spirits social at 2020 Winter Conference 

 

New York Maple Tour  

Though originally planned for September instead of July, the 2020 Maple Tour that was 
to be hosted by the Catskills Maple Producers’ Association, has been officially cancelled 
due to the COVID-19 pandemic. Specialists, Stephen Childs and Aaron Wightman had 
served on the planning committee up until the cancellation. Aaron Wightman will serve 
on the planning committee for the 2021 Maple Tour. 

 

 
Cornell Small Farms: Introduction to Maple Syrup Production Course 

The Cornell maple program again delivered a beginner maple course as part of the non-
credit bearing Cornell Small Farms online course series. A total of 23 participants 
representing 5 states engaged in the six-week course that included one live 
presentation a week with available resources and dialogue that accompanied each 
week. 
 



Summary of Talks and Trainings 

Total number of talks: 107 

Total number of training hours: 3,511.9 

 

 

Presentations by Stephen Childs: 

 

Title Meeting 
Sponsoring 

Organization 
Host, 

Location Date # Hrs Total 

Cornell Maple Program 
Research and 
Extension Update 

Cornell Maple Advisory 
Committee 

Cornell Maple 
Program Hamburg, NY 7/12/2019 15 2 30 

Primarily Tour 
Management 

New York State Maple 
Tour 

Cornell Maple 
Program Hamburg, NY 

7/12/2019- 
7/15/19 12 5 60 

Education committee 
planning 

North American Maple 
Syrup Council 
Education Committee 
Meeting 

North 
American 
Maple Syrup 
Council 

Phone 
conference 7/17/2019 7 1 7 

Maple production for 
profit  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/23/2019 25 1 25 

What to tap and tree 
ID, sugarbush 
evaluation  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/24/2019 25 1 25 

Intro to sap collection 
systems - overview of 
buckets, tubing and 
vacuum  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/24/2019 25 1 25 

Sanitation research 
and options  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/24/2019 25 1 25 

Reverse osmosis and 
evaporator operation 
demo  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/25/2019 25 1 25 

Grading overview and 
quality  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/25/2019 25 0.5 12.5 

Hands-on with visual 
kit, Lovibond and light 
meter  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/25/2019 25 0.75 18.75 

Value Added products 
overview and hands-on 
demonstration  Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/25/2019 25 1.5 37.5 

Marketing and 
wholesaling   Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/26/2019 25 1 25 

Tour of local sugar 
houses Cornell Maple Camp 

Cornell Maple 
Program Arnot Forest 7/26/2019 25 1.5 37.5 



Judging Maple 
Products at the 
Delaware County Fair Delaware County Fair 

Delaware 
County Maple 
Producers Walton, NY 8/13/2019 32 0.1 3.2 

Judging Maple 
Products at the 
Washington County 
Fair Washington County Fair 

Upper Hudson 
Maple 
Producers 

Greenwich, 
NY 8/19/2019 44 0.1 4.4 

Judging Maple 
Products at the New 
York State Fair New York State Fair 

NYS Maple 
Producers 
Association Syracuse, NY 8/21/2019 98 0.1 9.8 

Cornell Maple Program 
Research and 
Extension Update 

Cornell CALS Dean’s 
Office CALS 

Cornell 
University 9/4/2019 18 0.25 4.5 

Maple Tubing 
Research 

Lewis County Maple 
Tubing Workshop 

Lewis County 
CCE 

Harrisville, 
NY 9/7/2019 22 2.5 55 

Maple Tubing 
Research 

Wyoming County Maple 

Tubing Workshop 
Wyoming 
County CCE Freedom, NY 9/14/2019 19 2.5 47.5 

Maple Production for 
the Beginner 

Maple Production for 
the Beginner 

Columbia-
Greene CCE Hudson, NY 9/17/2019 23 2.5 57.5 

Maple Value Added 
Training and 
Demonstrations 

Maple Value Added 
Workshop 

Shaver-Hill 
Farm and 
Delaware CCE 

Harpersfield, 
NY 9/27/2019 22 1.5 33 

Appraising Forests for 

Maple Production 

Applied Forestry On-line 

Course 

Cornell Small 

Farms 

Cornell 

Campus 10/14/2019 21 1 21 

Making maple value-

added products 

Northern PA 

Confections Workshop 

Cornell Maple 

Program Fassett, PA 10/19/2019 19 2 38 

Maple Extension 

Update 

North American Maple 

Syrup Council 

Education Committee 

Meeting 

North 

American 

Maple Syrup 

Council Duluth, MN 10/21/2019 14 1 14 

Research Reviews 

Maple Researchers 

Review Meeting 

North 

American 

Maple Syrup 

Council Duluth, MN 10/22/2019 11 1 11 

Cornell Maple Program 

Research Updates 

North American Maple 

Syrup Council Technical 

Sessions 

North 

American 

Maple Syrup 

Council Duluth, MN 10/23/2019 92 1 92 

Cornell Maple Program 

Research Update 

Central Area Maple 

Producers Fall Meeting 

Central Area 

Maple 

Producers 

Association Marathon NY 11/5/2019 33 0.5 16.5 



Maple Tubing 

Workshop Lake Erie Maple Expo 

PA, OH, and 

PA Maple 

Producers 

Associations Albion, PA 11/8/2019 38 4 152 

Cornell Maple Program 

Research Update Lake Erie Maple Expo 

PA, OH, and 

PA Maple 

Producers 

Associations Albion, PA 11/9/2019 21 1 21 

New Maple Value 

Added Products Lake Erie Maple Expo 

PA, OH, and 

PA Maple 

Producers 

Associations Albion, PA 11/9/2019 37 1 37 

Cornell Maple Program 

Research Update 

Catskill Area Maple 

Producers Fall Meeting 

Catskill Area 

Maple 

Producers Oneonta NY 11/13/2019 58 0.5 29 

Building and 

Maintaining a Little RO 

Western NY Maple 

School 

Cornell Maple 

Program Arnot Forest 12/7/2019 25 1.5 37.5 

Maple Cream and 

other value added 

products 

Western NY Maple 

School 

Cornell Maple 

Program Arnot Forest 12/7/2019 25 1 25 

Maple Tubing Round 

Table 

Western NY Maple 

School 

Western NY 

Maple 

Producers 

Association Attica NY 12/7/2019 33 1 33 

Maple Tubing Systems Maple Program Webinar 

Western NY 

Maple 

Producers 

Association Attica NY 12/10/2019 15 1 15 

Systems of Lifting Sap 

Southern Tier Maple 

School 

Western NY 

Maple 

Producers 

Association Attica NY 12/12/2019 27 1 27 

Cornell Maple Program 

Research Update 

Southern Tier Maple 

School 

Cornell Maple 

Program 

Cornell 

Campus  12/12/2019 23 1 23 

Cornell Maple Program 

Research Update Hoovers Open House 

CCE Schuyler 

County Tyrone, NY 12/13/2019 14 1 14 

Making maple value 

added products Hoovers Open House 

CCE Schuyler 

County Tyrone, NY 12/13/2019 14 1 14 

Cornell Maple Program 

Research Update Hoovers Open House 

Hoovers Maple 

Supplies 

Branchport 

NY 12/14/2019 41 1.5 61.5 



2020 Maple Tour 

Planning 

2020 Maple Tour 

Planning 

Hoovers Maple 

Supplies 

Branchport 

NY 12/15/2019 41 1.5 61.5 

Making maple sugar 

and cotton 

2020 NYS Maple 

Conference 

Cornell Maple 

Program Syracuse, NY 1/3/2020 89 1 89 

Building and 

Maintaining a Little RO 

2020 NYS Maple 

Conference 

Cornell Maple 

Program Syracuse, NY 1/4/2020 29 1.25 36.25 

NY Grown and 

Certified 

2020 NYS Maple 

Conference 

Cornell Maple 

Program Syracuse, NY 1/4/2020 5 1.25 6.25 

Maple Program Update 

2020 NYS Maple 

Conference 

Cornell Maple 

Program Syracuse, NY 1/4/2020 42 1 42 

RO Management 

2020 St. Lawrence 

Maple Expo 

St. Lawrence 

Co. Maple 

Producers 

Gouverneur 

NY 1/10/2020 18 0.75 13.5 

Tap hole sanitation 

2020 St. Lawrence 

Maple Expo 

St. Lawrence 

Co. Maple 

Producers 

Gouverneur 

NY 1/10/2020 14 0.75 10.5 

Maple tubing systems 

2020 St. Lawrence 

Maple Expo 

St. Lawrence 

Co. Maple 

Producers 

Gouverneur 

NY 1/10/2020 21 0.75 15.75 

Maple Program Update 

2020 St. Lawrence 

Maple Expo 

St. Lawrence 

Co. Maple 

Producers 

Gouverneur 

NY 1/10/2020 20 0.75 15 

Maple Flavors 

Delaware Country 

Maple School 

Delaware 

County CCE Hamden, NY 1/14/2020 18 0.75 13.5 

Tapping for Quality 

Delaware Country 

Maple School 

Delaware 

County CCE Hamden, NY 1/14/2020 18 0.75 13.5 

Maple Energy 

Efficiency 

Delaware Country 

Maple School 

Delaware 

County CCE Hamden, NY 1/14/2020 18 0.75 13.5 

Maple Production for 

the Beginner 

Ontario County Maple 

School 

Ontario County 

CCE 

Canandaigua 

NY 1/16/2020 22 2 44 

Maple Production for 

the Beginner 

Lewis County Beginner 

Maple School 

Lewis County 

CCE Crogan NY 1/17/2020 11 2 22 

Point of sale materials 

Lewis County Maple 

School 

Lewis County 

CCE Crogan NY 1/18/2020 5 1 5 

Maple Program Update 

Lewis County Maple 

School 

Lewis County 

CCE Crogan NY 1/18/2020 12 1 12 



Grown and Certified 

Lewis County Maple 

School 

Lewis County 

CCE Crogan NY 1/18/2020 3 1 3 

Tapping for Quality 

Lewis County Maple 

School 

Lewis County 

CCE Crogan NY 1/18/2020 22 1 22 

Maple Tubing 

Research Ohio Maple Days 

Ohio State 

Extension 

Mt. Gilead, 

OH 1/23/2020 79 1.5 118.5 

Making maple value 

added products Ohio Maple Days 

Ohio State 

Extension 

Mt. Gilead, 

OH 1/23/2020 79 1 79 

Maple Tubing 

Research Ohio Maple Days 

Ohio State 

Extension Wooster, OH 1/24/2020 116 1.5 174 

Making maple value 

added products Ohio Maple Days 

Ohio State 

Extension Wooster, OH 1/24/2020 116 1 116 

Maple Tubing 

Research Ohio Maple Days 

Ohio State 

Extension Burton, OH 1/25/2020 131 1.5 196.5 

Making maple value 

added products Ohio Maple Days 

Ohio State 

Extension Burton, OH 1/25/2020 131 1 131 

Maple sap collection 

systems 

Forestry and Maple 

Cornell Lecture 

Dept. of 

Natural 

Resources 

Cornell 

Campus 1/28/2020 11 0.9 9.9 

Maple Program Update 

Chenango Area Maple 

Producers Winter 

Meeting 

Chenango 

Area Maple 

Producers 

Cincinnatus, 

NY 1/28/2020 9 0.5 4.5 

Maple Production for 

the Beginner 

Seneca County Maple 

School 

Seneca 

County CCE Ovid, NY 2/1/2020 9 2 18 

Maple Production for 

the Beginner 

Ontario County Maple 

School 

Ontario County 

CCE 

East 

Syracuse, NY 2/4/2020 11 2 22 

Maple for fun and profit New York Farm Show 

New York 

Farm Show Syracuse, NY 2/29/2020 24 1 24 

 

 

 

 

 

 

 

 

 



Presentations by Aaron Wightman: 

 

Title Meeting 
Sponsoring 

Organization 
Host, 

Location Date # Hrs Total 

Introduction to maple 
industry Cornell Maple Camp CMP 

Schuyler 
CCE 7/23/2019 25 0.5 12.5 

Tubing system 
installation Cornell Maple Camp CMP Arnot Forest 7/24/2019 25 1.5 37.5 

Sap filtering and 
storage Cornell Maple Camp CMP Arnot Forest 7/24/2019 25 1 25 

Reverse osmosis and 
evaporator overview 
and demo Cornell Maple Camp CMP Arnot Forest 7/25/2019 25 2 50 

Grading and flavor 
evaluation Cornell Maple Camp CMP Arnot Forest 7/25/2019 25 1 25 

Syrup filtration Cornell Maple Camp CMP Arnot Forest 7/25/2019 25 0.5 12.5 

Cornell Maple Program 
Research and 
Extension 

Cornell CALS Dean’s 
Office 

Cornell 
University 

Cornell 
Campus 9/4/2019 18 0.2 3.6 

Research and 
Extension Update CCE Ag In-Service Cornell CCE 

Cornell 

University 11/7/2019 24 0.5 12 

Understanding Flavor 
and Quality Lake Erie Maple Expo 

Northwest PA 
MPA Albion, PA 11/9/2019 30 1 30 

Dissolved Oxygen and 
Maple Flavor Lake Erie Maple Expo 

Northwest PA 

MPA Albion, PA 11/9/2019 26 1 26 

Improving syrup flavor 
and quality 

Southern Tier Maple 

School Cornell CCE Tyrone, NY 12/12/2019 14 1.5 21 

Maple Tubing 
Installation Demo 

NY Winter Maple 

Conference NYSMPA 

Syracuse, 

NY 1/4/2020 46 1.25 57.7 

Oxygen management 
and other factors 
affecting quality 

NY Winter Maple 

Conference NYSMPA 

Syracuse, 

NY 1/4/2020 39 1.25 48.75 

Sap and Syrup 
Filtration 

Northern NY Maple 

Conference 

St. Lawrence 

MPA 

Gouverneur, 

NY 1/11/2020 18 1 18 

Improving syrup flavor 
and quality 

Northern NY Maple 

Conference 

St. Lawrence 

MPA 

Gouverneur, 

NY 1/11/2020 23 1 23 

Proper Tapping 
Technique 

Forest Management 

and Maple Syrup 

Production Class CALS DNR Arnot Forest 1/23/2020 22 2 44 

Opportunities for new 
value-added products Annual Meeting 

Endless Mtns 

Producers 

Association Towanda, PA 1/18/2020 45 1 45 



Managing sugarbush 
for bird habitat Quarterly Meeting 

Chemung Valley 

Audubon Society 

Horseheads, 

NY 2/20/2020 43 1.5 64.5 

Introduction to Maple 
Syrup Production 

Cornell Food Science 

Capstone 4000 Class CALS Arnot Forest 2/28/2020 6 1 6 

 

 

Presentations by Adam Wild: 

 

Title Meeting 
Sponsoring 

Organization 
Host 

Location Date # Hrs Total 

Maple Tubing for 
beginners 

Lewis County Maple 
Tubing Workshop 

Lewis County 
CCE 

Croghan, 
NY 9/7/19 15 1 15 

Introduction to maple 
sugaring 

BF 152: Intro to Maple 
Syrup Production: 
Sugaring for Profit 

Cornell Small 
Farms 
Program 

 Online 11/5/19 23 1.5 34.5 

Planning your maple 
business 

BF 152: Intro to Maple 
Syrup Production: 
Sugaring for Profit 

Cornell Small 
Farms 
Program 

 Online 12/4/19 23 1.5 34.5 

Sugarbush 
Management 

2020 NYS Maple 
Conference 

Cornell Maple 
Program 

Syracuse, 
NY 1/4/20 35 1.25 43.75 

Climate! Why does 
everyone talk about 
it? Ways maple 
producers can 
respond to questions 
on climate change 

2020 NYS Maple 
Conference 

Cornell Maple 
Program 

Syracuse, 
NY 1/4/20 25 1 25 

Sugarbush 
Management 

Saint Lawrence 
County Maple Expo 

St. Lawrence 
Co. Maple 
Producers 

Gouverneur, 
NY 1/11/20 8 1 8 

Climate! Why does 
everyone talk about 
it? Ways maple 
producers can 
respond to questions 
on climate change 

Saint Lawrence 
County Maple Expo 

St. Lawrence 
Co. Maple 
Producers 

Gouverneur, 
NY 1/11/20 7 1 7 

Research updates 
from Cornell’s Uihlein 
Maple Research 
Forest 

Saint Lawrence 
County Maple Expo 

St. Lawrence 
Co. Maple 
Producers 

Gouverneur, 
NY 1/11/20 20 1 20 

Climate! Why does 
everyone talk about 
it? Ways maple 
producers can 
respond to questions 
on climate change 

Lewis County Winter 
Maple School 

Lewis County 
CCE 

Croghan, 
NY 1/18/20 18 1 18 

Research updates 
from Cornell’s Uihlein 
Maple Research 
Forest 

Lewis County Winter 
Maple School 

Lewis County 
CCE 

Croghan, 
NY 1/18/20 23 1 23 



Sugarbush 
Management 

NE NY Maple Boot 
Camp 

Cornell Maple 
Program 

West Chazy, 
NY 1/25/20 16 1 16 

Research updates 
from Cornell’s Uihlein 
Maple Research 
Forest 

NE NY Maple Boot 
Camp 

Cornell Maple 
Program 

West Chazy, 
NY 1/25/20 18 1 18 

Maple syrup quality 
and flavor 

NE NY Maple Boot 
Camp 

Cornell Maple 
Program 

West Chazy, 
NY 1/25/20 14 1 14 

Getting started in 
maple sugaring 

Beginner Maple 
School 

Cornell Maple 
Program 

Speculator, 
NY 3/6/20 6 1.5 9 

Getting started in 
maple sugaring 

Beginner Maple 
School 

Cornell Maple 
Program 

Indian Lake, 
NY 3/6/20 9 1.5 13.5 

 

 

Presentations by Ailis Clyne: 

 

Title Meeting 
Sponsoring 

Organization 
Host, 

Location Date # Hrs Total 

Sampling and surveys 
of value-added maple 
products 

Cornell Orchard Store 
Open House 

Cornell 
Orchards 

Cornell 
Orchards 9/20/2019 173 0.1 17.3 

Introduction to Maple 
Production and 
Equipment 

Ag Machinery Course 
for undergraduates 

Cornell 
University 

Arnot 
Forest 11/7/2019 8 2 16 

New Value-Added 
Products 

NY State Maple 
Conference NYSMPA 

Syracuse, 
NY 1/3/2020 30 1 30 

Introduction to Maple 
Syrup Production 

Cornell Food Science 
Capstone 4000 Class CALS 

Arnot 
Forest 2/28/2020 6 1 6 

 

 

 

 

 

  



Publications for 2019-2020 
 

Articles 
 
Childs, S. L. (2019). It could be the T’s. The Maple News. 18(7): 1,23. 

Wightman, A. R. (2019). Running on maple: maple sports gel could fill growing market niche. 
The Maple News. 18(9): 1,25. 

Wightman, A. R. (2019). Maple makes inroads with athletes. The Pipeline. 1(2): 5. 

Wightman, A. R. (2019). Making maple wine can be a new way to profits. The Maple News. 
18(7): 1,26. 

Clyne, A. B. (2019). Maple kombucha could be the next big thing. The Maple News. 18(8): 1,26. 

Wightman, A.R. (2020). Tapping maple’s potential in New York State. Grassroots: The Voice of 
New York Agriculture. March 2020 Ed.  

Childs, S. L., A. B. Clyne, A. R. Wightman. (2020). Unlocking the potential of sugar. The Maple 

News. 19(3): 1,25. 

Childs, S. L., A. B. Clyne, A. R. Wightman. (2020). Unlocking the potential of sugar. The 
Pipeline. 1(1): 5. 

Wightman, A. R. (2020). Sweet opportunity in a sour situation. The Maple News. 19(5): 6. 

Wightman, A. R. (2020). Cheers: Cornell working with brewing experts on how best to use 
maple in making high quality beers. The Maple News. 19(6): 1, 28. 

Childs, S. L. (2020). Bleaching and double-tapping part of maple tubing trials on 5/16” lines from 
Cornell. The Maple News. 

Childs, S. L. (2020). 3/16" Replicated Tubing Trials. The Maple News. 

Childs, S. L. (2020). 3/16" Replicated Tubing Trials, Part 2. The Maple News. 

 

Books 
 
Cornell Maple Program, Clyne, A. B., ed. (2019). Maple Syrup Production Beginner’s Notebook. 

Cornell Maple Program, Clyne, A. B., ed. (2020). Sugarbush Management Notebook. 
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Maple Conference Session Descriptions 
FRIDAY EVENING   5:00 TO 6:00 P.M. 

Topic Location Presenter 

Granulated maple sugar and 

its use in maple cotton and 

other products 

Kitchen Demonstration Room 

Art & Home Center 

Stephen Childs, 

Cornell Maple Program 

The session will focus on ways to adjust the process of making granulated maple sugar to best meet the 

needs of the various products it will be added to. There will be a demonstration of the production of 

maple cotton candy, and a review of the finer points of making the best quality cotton. The session will 

also demonstrate how maple sugar is processed to make it suitable for production of chocolate. Maple 

chocolate is one of the most recent new maple products the Cornell Maple Program has been developing. 

Tapping dos and don’ts: How 

the small stuff can bite you big 

Empire Room 

Art & Home Center 

Tim Perkins, 

UVM 

Tapping is one of the most critical parts of sap collection. Decisions that producers make and the way 

tapping is done can have large effects on the sap yields achieved. Small errors in tapping can produce 

large impacts on yield. Learning how to avoid mistakes is the best way to ensure you are getting 

maximum production from each taphole. 

 

SATURDAY MORNING   8:15 A.M. 
Topic Location Presenter 

Schoolyard sugarhouse 

program for teachers 

Seminar Room 

Horticulture Building 

Katie Carpenter 

NY Ag in the Classroom 

A special meeting with Katie Carpenter for school teachers who have participated in the School Yard 

maple contests.  Instruction on how to get the most out of the 2020 NYS Maple Conference 

 

SATURDAY SESSION I   9 TO 10:15 A.M. 
Topic Location Presenter 

10 year summary of tubing 

and spout sanitation at UVM 

and Cornell 

Empire Room 

Art & Home Center 

Tim Perkins 

UVM 

A large number of research studies on spout and tubing sanitation were conducted at Cornell University 

and the University of Vermont over the past ten years. This presentation will summarize the findings of 

that research and provide information on the effects of various replacement and cleaning strategies on 

sap yield and net profit. 

Making the most of a 

monitoring system 

Broadway Bistro Room 

Art & Home Center 

Phil Widrick, Widrick Maple 

Jean Francois Goulet, Lapierre 

State of the art technology in 2020 is available at an affordable cost.  Highly skilled labor on the other 

side is rare to find and expensive.  Sugarmakers today, operating often on multiple sites are concerned 

about the bottom line, investing in efficient technology that will save them labor by being able to send 

their best resources right where they are required.  An investment in monitoring and remote control is 

not only going to simply lower the payroll but also it will bring more sap to the tanks. Monitoring and 

remote control of Maple operations is now a reality; once you start to use it you will never want to go 

back. 

Cornell Maple  

Program update 

Martha Eddy Room 

Art & Home Center 

Stephen Childs, 

Cornell Maple Program 

The Cornell Maple Program has been involved in a variety of research and demonstration projects in the 

past year.  This session will cover taphole sanitation studies, 3/16” research, mainline cleaning, oxygen 

and syrup flavor, and a variety of maple value added products projects.  Recent time laps video of the 

tree sap cycle will also be presented along with new maple recipe videos.  



Making quality maple candy Kitchen Demonstration Room 

Art & Home Center 

Jake Moser, 

Moser’s Maple 

Learn the best techniques for making top quality maple sugar candy. 

 

More than a Hobby: Starting 

a Small Maple Operation 

Theater 

Art & Home Center 

Les Ober, 

Ohio State 

The program will cover equipment options, economics and other considerations involved in setting up a 

small commercial maple sugaring operation.  

Bird Friendly Maple: 

Managing Sugarbushes for 

Bird Habitat 

Somerset Room 

Art & Home Center 

Zachary Boerman, 

Audubon New York 

While maple syrup can look and taste the same, it can come from forests that are managed in 

dramatically different ways. Biologically and structurally diverse sugarbushes can provide quality 

habitat for forest birds because they offer great places to forage, find cover, nest and raise young. This 

presentation will discuss strategies to enhance bird habitat in sugarbushes and provide an overview of 

the upcoming NY Bird-Friendly Maple Program. 
Sugarbush Management Seminar Room 

Horticulture Building 

Adam Wild,  

Cornell Maple Program 

Forests are the sugar production source for any maple operation. Maintaining healthy and productive 

forests is imperative to sustain your maple operation. Learn a few tips and techniques for managing your 

sugarbush. 

 

Ag Value Assessment  

and Property Tax 

Third Floor of the 

Home Arts Building 

Robert Wright,  

NYS Department of Taxation, 

Agriculture Valuation Specialist 

This session will discuss the requirements and benefits of Ag Value Assessment both within an Ag District 

and for producers not located within an Ag District. 

 

Organic certification  

for maple 

Social Justice History Room 

Art & Home Center 

Jessica Terry, 

NOFA NY 

Join NOFA-NY Certified Organic for a fast-paced, intensive overview of the organic certification process 

and requirements for maple production. Bring your questions! We’ll discuss how the National Organic 

Program regulations fit with your operation or future planning. 

 

Growing Ginseng and  

Mushrooms in your Sugarbush 

Art & Home Center Lobby Tracey Testo, CCE Columbia Greene 

Steve Gabriel, Cornell Small Farms 

Productive maple operations can increase their revenue streams by growing high value niche crops such 

as American Ginseng and Shiitake Mushrooms. Join Tracey Testo from the Greene County Agroforestry 

Center and Steve Gabriel from the Cornell Small Farms Program to learn the basics and see 

demonstrations of these productive systems that do well in maple-dominated woods. 

 

Maple Royalty Pageant Third Floor of the 

Home Arts Building 

This session opens to the public at 10:30 and continues until the program is completed. Young people 

who would like to help promote the maple industry as Maple Royalty will be judged on private interview 

skills, public speaking as they present short speeches on their choice of topic related to maple, poise and 

confidence, and answering of an on stage question. Winners will be named for each county represented 

and each winner will have the opportunity to represent their county at the New York State Maple Royalty 

Pageant in Croghan.   

 



SATURDAY SESSION II   10:45 TO 12:00 P.M. 
Topic Location Presenter 

UVM PMRC Update Empire Room 

Art & Home Center 

Tim Perkins, 

UVM 

This presentation will provide a brief update on a variety of different research studies conducted at the 

UVM Proctor Maple Research Center over the past year, including projects on: syrup darkening in 

plastic containers, high RO concentration and concentrate storage, defoamers, effect of tapping on tree 

growth, and others. 

From 8 to 35 °Brix: Research 

on reverse osmosis and syrup 

composition and flavor 

Broadway Bistro Room 

Art & Home Center 

Abby van den Berg,  

UVM 

A summary and synthesis of the results from research conducted by the University of Vermont Proctor 
Maple Research Center to investigate the potential effects of the use of standard and high-brix RO 
systems on the composition, properties, and flavor of the maple syrup produced will be presented. 
Boiling Techniques: Get the 

most out of your evaporatorl 

Martha Eddy Room 

Art & Home Center 

Kevin Lawyer, 

Leader 

In depth wood-firing techniques, using defoamer, and key sap level adjustments. Understand Wood 
fired, oil, and gas evaporator options and differences. Utilize your enhancements and extend pan life 
with cleaning and shut down tips. 
Maple Coated Nuts Kitchen Demonstration Room 

Art & Home Center 

Scott Reed, 

Reeds Maple Products 

Learn the techniques for making top quality maple coated nuts using the turn table cream machine.  

 

Grading maple syrup: color, 

density, clarity, and flavor 

Theater 

Art & Home Center 

Les Ober, 

Ohio State 

Grading maple syrup continues to challenge many maple producers.  This session will take a look at the 

expectations of the maple syrup grading regulations and the best ways maple producers have available to 

properly finish at the right density, determine the color, select acceptable flavor and filter for proper 

clarity. 

Evaluating syrup for flavor Somerset Room 

Art & Home Center 

Kathryn Hopkins, 

University of Maine 

Flavors vary dramatically in maple syrup.  This session will look at what makes for great maple flavors 

and what are some of the pitfalls that make maple syrup flavors that are not desirable to many 

consumers.    

Woodlot Regeneration: 

Strategies to Grow Trees  

and Limit Deer Impacts 

Seminar Room 

Horticulture Building 

Peter Smallidge, 

Cornell University 

Deer and interfering vegetation are the primary barriers to successful regeneration of your woods.  This 

presentation will discuss the ecological features necessary for regeneration, the reasons to be concerned, 

likely causes of problems, silvicultural systems for regeneration and strategies to limit the barriers. 

Special attention will be given to a new technology developed at Cornell’s Arnot Forest, slash 

walls.  Presented by Peter Smallidge, Department of Natural Resources, Cornell University and co-

authored by Brett Chedzoy, Regional Extension Forester Schuyler County. 

Build your own little RO Third Floor of the  

Home Arts Building 

Stephen Childs,  

Cornell Maple Program 

Smaller maple operations can benefit from the time and energy efficiency an RO offers.  This session will 

provide training in how an RO works and how one can be assembled from readily available parts to 

benefit your maple enterprise.   

 



Maple Business Trends 2019 Social Justice History Room 

Art & Home Center 

Mark Cannella, 

University of Vermont 

This presentation will include maple financial benchmark research, regional trends observed from a 

northeast maple business survey and an introduction to new maple business resources now available to 

producers. Cannella will share average cost of production figures for producers from 3,000 – 20,000 

taps and discuss the business strategies influencing profitability. UVM is conducting a northeast maple 

business survey in the summer of 2019 and preliminary results on production, marketing and outlook will 

be discussed. Finally, this presentation will include an overview of new legal templates and business 

planning resources available to US maple producers. 

 

Opportunities for Sales at the 

NY State Fair Booth 

Fair Maple Center 

Horticulture Building 

Dave Schiek,  

NYS Fair Booth Manager 

Come check out the Maple Center of the New York State Maple Producers Association.  During the state 

fair this center generates well over $200,000 in sales.  See how sales are displayed, handled and 

recorded.  See how many products are made on site such as maple popcorn, maple slushes, maple ice 

cream and maple cotton.  Other products that have been successful include maple cheese cake, maple 

sausage, maple milk and maple sugar shapes.  See how a variety of products are sampled. 

 

Tubing Installation 

Demonstration 

Art & Home Center Lobby Aaron Wightman,  

Cornell Maple Program 

Learn tubing installation tips and guidelines on a simulated sugar bush.  Geared toward producers new 

to installing tubing or who want to brush up on installation procedures and guidelines. 

 

Buffet Lunch 

 

 

 

 

 
SATURDAY SESSION III   1:15 TO 2:30 

Topic Location Presenter 

Good Flavor Factors Empire Room 

Arts & Home Center 
Joël Boutin, 

Québec 

What are the factors that influence the flavor of maple syrup? But also, what types of flavors do we want 

to intensify? We can make choices to get what we want. 

Current research on optimized 

tapping guidelines and the 

impacts of tapping on trees 

Broadway Bistro Room 

Art & Home Center 

Abby van den Berg, 

UVM 

A summary of recent and ongoing research conducted by the University of Vermont Proctor Maple 

Research Center to assess the sustainability and yields of various current tapping and sap collection 

practices, investigate the potential impacts of tapping on tree growth and health, and develop guidelines 

for practices to optimize sustainability and yields will be presented.  

 

Tips for tubing installation Martha Eddy Room 

Art & Home Center 

Dan Weed, 

Schoolyard Sugarbush 

Excellent production and great maple flavor are the goal for all maple producers.  This session will 

provide tips for how to install maple tubing in ways that will help you meet these goals. 



Think Outside the Jug: Value 

Added Products Intended for 

Onsite Consumption 

Kitchen Demonstration Room 

Art & Home Center 

Heidi and Jason Wolf, 

Wolf Maple Products 

Products that we have had success with: Maple soft serve ice cream, Maple dogs (hot dogs), Maple 

Glazed Donuts, Maple Cotton, & Maple popcorn. We will be briefly touching on permits and licensing 

needed including our 20-C License Exemption. We will explain what is allowed under this exemption 

(safe foods) and what is not. We will mention sales tax and how to apply for a Certificate of Authority. In 

Niagara County, we need to apply for a Temporary Food Establishment permit to make onsite products. 

We will explain that permit and why it is needed. We will be making Maple Soft Serve Ice Cream, Maple 

Dogs, and Maple Glazed Donuts. We will also be giving out a couple of our recipes. 

Vacuum filter press live demo Theater, Art & Home Center David Lalanne, CDL 

This session will demonstrate the use of the vacuum filter press an alternative rapid syrup filtering 

technique.   

Preventing mold in syrup Somerset Room 

Art & Home Center 

Kathryn Hopkins, 

University of Maine 

Research at the University of Maine has identified conditions that can lead to moldy syrups in retail 

containers and the conditions necessary to avoid the mold problem. 

Thinning your sugarbush for 

sap and tree health 

Seminar Room 

Horticulture Building 

Peter Smallidge,  

Cornell University 

Thinning is a specific woodlot management practice to concentrate growth on the most desirable trees. 

This presentation reviews the benefits of thinning, how to know if you should thin your sugarbush, 

potential problems from thinning, and reviews research about how thinning in NY sugarbushes affects 

health, tapping options, and production. 

Guzzler diaphragm pumps: 

Cost effective means of 

bringing vacuum to the 

smaller sugarbush 

Third Floor of the 

Home Arts Building 

Doug Reilly, 

The Bosworth Company 

Small diaphragm pumps can offer a cost‐effective means of applying vacuum to small sugarbushes, up to 

1000 taps. This talk will focus Bosworth Guzzler diaphragm pumps, how they work, and the advantages 

they afford in the sugarbush, including the vacuum they can achieve and the throughput or capacity they 

are able to deliver. It is important to understand their design to appreciate their benefits, for example, 

diaphragm pumps can run “wet or dry”, and so, they do not require the added expense or complication 

of having to use a releaser in the vacuum system. These pumps also have some important limitations, 

e.g., the effect of ice on the pump, diaphragm lifetime, and the ability of the pump to maintain vacuum in 

the presence of leaks. We will review some of the ways to mitigate the effects of these issues, as well as 

the best practices to use in order to get the best possible vacuum out of the pump. We will also discuss 

power requirements for Guzzler pumps, including the recently introduced line of 24VDC pumps. Finally, 

we will demonstrate SapCheck, a new text‐based monitoring and control system that can be used to 

monitor a Guzzler pump installation. 

Maple business planning Social Justice History Room 

Art & Home Center 

Mark Cannella, 

University of Vermont 

Business planning comes in all forms and it is an ongoing process. This session is designed to adapt the 

components of a traditional business plan into fast and easy format so that participants can develop a 

plan in 1 hour. Short teaching segments on your business vision, production set up, investments, 

marketing and implementation steps will be accompanied by a one page business planning sheet and time 

to work on it. Participants will leave the session with an outline of a basic strategic plan, budget targets 

and identify the business goals that are important to their success. 

Mastering Maple Weekend Home Arts Lobby Maple Weekend Coordinators 

This session will focus on getting the most out of your maple weekend.  Attracting a crowd, educating the 

public, keeping the customers you attract.  



SATURDAY SESSION IV   3:00 TO 4:00 P.M. 
Topic Location Presenter 

Boiling and evaporator 

management 

Empire Room 

Art & Home Center 
Joël Boutin, 

Québec 

For many, the task of evaporation is not easy. Sometimes even few people in the business want to get 

involved in this part of the business. We must find ways of working that will make this operation easier 

and more enjoyable. Thus, it will be easier to train the next generation in the company for this task. 

Tubing and vacuum  

for top yield 

Broadway Bistro Room 

Art & Home Center 

Glenn Goodrich, 

Goodrich Maple Farms 

Great sap yield comes from having right sized vacuum systems and a tubing system with the right 

capacity to deliver that vacuum to the tap while moving the sap to the sugarhouse.  Glenn will share his 

experience getting it all right. 

 

Monitoring systems Martha Eddy Room 

Art & Home Center 

Michael Parker, 

Parker Family Maple Farm 

A monitoring system can be a great asset when it comes to tubing system maintenance and management 

as well as controlling many aspects of the maple production process.  In this session Michael will share 

how a monitoring system has benefited him and how to deal with all the issues that come with installing 

and maintaining a great monitoring system.  

 

Making quality maple cream: 

testing invert sugars  

and stir temperature 

Kitchen Demonstration Room 

Art & Home Center 

Eileen Downs, 

Merle Maple 

Making high quality maple cream that has smooth texture and resistance to separation will be featured in 

this session.  How to check syrup for invert sugar and how to utilize that information is an important 

factor in making great maple cream.   

 

Opportunities with Value 

Added Products from Your 

Maple Syrup 

Theater 

Art & Home Center 

Michele Ledoux,  

CCE Lewis County 

Come to this workshop to get ideas, taste different products in the market right now. See opportunities to 

enhance the value of your maple syrup. 

 

Oxygen management and 

other factors affecting quality 

Somerset Room 

Art & Home Center 

Aaron Wightman, 

Cornell Maple Program 

The amount of dissolved oxygen in sap has recently been identified as a key component in syrup flavor 

quality.  This session will discuss the role of oxygen in flavor development and potential strategies for 

managing oxygen levels for improved product quality, including methods for making darker syrup with 

stronger maple flavor 

 

Climate! Why does everyone 

talk about it? Ways maple 

producers can respond to 

questions on climate change 

and climate change laws. 

Seminar Room 

Horticulture Building 

Adam Wild, 

Cornell Maple Program 

Tips and information on how to respond to questions on climate change, and how climate impacts maple 

operations. Should the maple industry care about climate and climate change laws? New York State 

recently passed the Climate Leadership and Community Protection Act. Learn how this may impact the 

maple industry and how maple producers can be an important part of the new act. 

 



Grown and Certified Training Third Floor of the  

Home Arts Building 

Stephen Childs, 

Cornell Maple Program 

This session will walk through the process of becoming a NYS Certified Maple Producer. The first 

requirement involves Agricultural Environmental Management (AEM). This is a voluntary, incentive-

based program that helps farmers make common-sense, cost-effective and science-based decisions to 

help meet business objectives while protecting and conserving the State’s natural resources. Farmers 

work with local soil and water districts to develop comprehensive farm plans. For this certification Tier 1 

and Tier 2 are required.  Second we will understand the requirements for food safety best management 

practices.  Third the training session requirements. 

Creative marketing with 

websites and social media 

Social Justice History Room 

Art & Home Center 

Damian and Deidra Hill, 

Shaver-Hill Farm 

Being creative with your website can increase interest in your business.  Using social media can spread 

information about special products or attractions very far and fast but again these need to be creative as 

well.  This session will feature suggestions about using your website and social media to be interesting 

and inviting.  It will also cover some issues about making your on line presentation more useful to the 

disabled.   

Shelf Appeal: Proven Practices 

for Packaging and Labeling 

Maple Products 

Home Arts Center Lobby Helen Thomas, Maxon Estate Farms, 

Executive Director of NYSMPA, 

Cristy Williams, Dutch Hill Maple 

Kim Enders, Red Schoolhouse 

Maple 

If you sell retail, making your product catch the customer’s eye is important to boost sales. This 

workshop will cover the basics on what is required for maple product labels to meet food regulations. 

Then we will explore the types of labels and packaging available and ways to creatively design the labels 

to make the product appeal to the consumer.   

CLOSING   4 P.M. 
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