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Background:
Maple syrup production is an important component of the rural economy in northern NY. Although
it is not as well known, all species of birch also produce a sweet sap that can be processed into
valuable syrup.
Utilizing the infrastructure of the Cornell Maple Program, we are building and sharing a knowledge
base for how maple producers can enter the lucrative niche markets for birch syrup. Our overarching
goal is to increase the economic vitality of NNY by developing an entirely new line of forest
products.
Birch syrup production can be an attractive option for maple sugarmakers who would like to use
existing equipment to extend their production season by making another high value product. Birch
syrup is produced commercially in Alaska and Canada, but only on a limited scale in the northeastern
U.S. We have successfully produced small volumes at the Uihlein Forest; several other sugarmakers
are experimenting with birch syrup on a small scale in New York.
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The timing of sap flow makes birch syrup an intriguing venture for current maple syrup producers.
Since the sap in birch trees does not start flowing until the sap flow in maples is coming to an end,
some sugarmakers can use their existing equipment to produce another valuable crop of birch syrup
as soon as the maple season ends. Thus, maple producers who also produce birch syrup can
potentially do so at lower costs than those in Alaska and western Canada while maintaining the
higher prices for birch syrup (usually 3-4 times that of maple syrup) (Figure 1).

Figure 1. Internet pricing for birch and maple syrup.
Although the timing of birch sap flow tends to correspond with the end of the maple sap season, the
actual timing of birch sap flow and when sugarmakers should begin tapping is currently a mystery.
There is very little research on the sap flow mechanism in birch and the conditions that will cause the
sap to start flowing.
Another significant unknown at this time is whether employing vacuum tubing will boost birch sap
yields. Most people in western Canada and Alaska gather birch sap with individual buckets, so there
is very little data on sap yields with tubing and vacuum. Maple syrup producers utilize vacuum
tubing to gather 2-3 times as much sap from maple trees as would otherwise flow naturally, yet the
effects of vacuum tubing on birch sap yields are not fully known. It is important to determine whether
the technological advances made in vacuum tubing for maple sap can also be applied to birch sap
collection.
Methods:
We conducted applied research at four sites (one in each of four counties) in NNY to begin building
and sharing a knowledge base for how maple producers, farmers, and other landowners can enter the
potentially lucrative niche markets for birch syrup. Much of the research took place at the Uihlein
Forest in Lake Placid; three additional collaborators in the NNY region also recorded data on their
birch sap collection.
Our research objectives and corresponding activities were to determine the average yields for sap and
syrup production from yellow birch and paper birch with vacuum and gravity-based systems based on
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varying tapping times and spout size. We used different types of tubing, taps, and vacuum vs. gravity
to test the impacts across sites during the 2015 season.
Given that birch trees are not as good at sealing off taphole wounds as maple, we explored the
possibility of using smaller microspouts (approximately 3/16” in diameter) on birch to determine the
impact on sap yields.
Results:
We collected useful data at four NNY locations on birch sap and syrup yields.

Figure 1. Birch Sap Production Record, Uihlein Forest, Lake Placid, NY, 2015.
Uihlein Forest, Essex County:
Results from our trials in Lake Placid were surprising and puzzling. We had two 5/16” tubing
systems under vacuum: one had ¼” spouts, the other 5/16” spouts. Even though the conventional
wisdom is that larger spouts will yield more sap, the ¼” spouts actually outperformed the 5/16”
spouts. Our lowest yields were from the 3/16” tubing systems with 5/16” spouts, but that was due to
the fact that many of the tubing lines became plugged with wood shavings and prevented sap flow.
This was not discovered until later in the season, so much of the sap was lost.
Plugging of the smaller diameter 3/16” lines is a significant concern for maple producers and based
on our experiences seems to be an even bigger concern for birch sap producers. Our ¼” spouts
actually outperformed our 5/16” tubing systems, which seems counterintuitive to our other studies
that showed larger spouts vastly outperforming smaller ones.
In early 2016, we conducted a study evaluating the impact of vacuum on birch sap flow. Two spouts
were placed 8” apart on the same tree: one spout had 3/16” tubing going to a bucket, the other 5/16”
tubing.
The 3/16” tubing was able to gather between 4 inches and 12 inches of vacuum (depending on the
height drop), and those spouts produced more than 20% more sap on average.
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In one instance, a tree was able to develop 12 inches of vacuum that produced 21 gallons of sap over
a period in which the other spout only produced 2 gallons. It appears in that instance the higher
vacuum was able to “steal away” the sap from the other spout. After the third gathering, the spouts
were switched so that the 3/16” and 5/16” lines would collect from the opposite holes to make sure
there were no differences in the sap flow between the two holes. Vacuum was lost during this transfer
and was never regained, so all of the collections after this were without any differences in vacuum
levels.

Figure 2. Vacuum vs. Gravity Trials on Birch Trees, Uihlein Forest, Lake Placid, NY, 2016
Brandy Brook Maple Farm, Clinton County:
The trials here showed very little difference in yields between yellow birch and paper birch in total
sap yields and sugar concentration. Paper birch slightly outperformed yellow birch with 5/16” spouts,
yet yellow birch did slightly better with the 3/16” spouts. Overall, the 5/16” spouts vastly outyielded
the 3/16” spouts, producing nearly 5 times as much sap per taphole.
Tomm Maxon, Jefferson County:
Tomm used all gravity-based 5/16” tubing on 78 paper birch trees at his sugarbush. The sugar
content reached as high as 1.2 brix and he produced the equivalent of 8 gallons of syrup (or .1 gallons
of syrup per tap). However, Tomm did not boil any of the sap due to difficulties in using his maple
equipment for processing the small amount of birch taps.
When an evaporator or reverse osmosis is sized to handle significantly more maple taps than the
number one has for birch taps, it can make it very difficult to use the maple equipment to try to make
birch syrup. It takes too long to gather enough sap to run the equipment properly and there winds up
being a lot of wasted sap within the machinery housing. Without enough sap to run an evaporator,
one has to shut it off almost immediately after starting up, and that is hard to do with a wood-fired
evaporator.
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Figure 3. Birch Sap Production Record, Brandy Brook Maple Farm, Clinton County, NY,
2015.

Figure 4. Birch Sap Production Record, Tomm Maxon Sugarbush, Jefferson County, NY, 2015.
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Paul Smith’s College Visitor Interpretive Center, Franklin County
Brian McDonnell spearheaded this project in which Paul Smith’s students also helped to collect sap
from individual trees using both 3/16” and 5/16” spouts on 61 paper birch trees. Because they did not
have enough trees tapped to be able to use their maple sugaring equipment, all of the sap was
transported 20 miles away to the Uihlein Forest for processing to syrup.
Yields per tap ranged from .02 to .33 gallons of syrup per tap when using 5/16 spouts to only .01 to .1
gallons of syrup per tap when using the smaller 3/16” spouts. Larger trees produced more sap,
although there was great variability between trees. Nevertheless, this study provided conclusive
evidence that 5/16” spouts will provide significantly more sap than 3/16” spouts.

Figure 5. Birch Sap Production, 3/16” Spouts, Paul Smith’s VIC, Paul Smith’s, NY, 2015.
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Figure 6. Birch Sap Production, 5/16” Spouts, Paul Smith’s VIC, Paul Smith’s, NY, 2015.

Figure 7. Birch Sap Production, 3/16” vs. 5/16” Spouts, Paul Smith’s VIC, Paul Smith’s, NY,
2015.
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Conclusions/Outcomes/Impacts:
Birch syrup production can be a profitable enterprise for maple syrup producers to add on to their
existing sugaring operations. It won’t work for everyone, but for maple producers who have enough
birch trees to justify tapping, the proper equipment to boil the sap down to syrup, and a desire to do
direct-to-consumer marketing, it is a viable option worth exploring further.
Average yields should be approximately .1 of a gallon of syrup per tap from both paper and yellow
birch, which is less than maple. However, the higher price of birch syrup, coupled with the fact that it
requires very little additional investment for maple producers to get started, means that it can present
a significant income opportunity. If one receives an average of $200/gallon for their birch syrup, that
results in gross revenues of $20/tap for birch operations, which is significantly higher than most
maple syrup operations generate.
No significant differences were noted in the total volume or sugar concentration between yellow and
paper birch, thus producers should use whatever species of birch they have available.
In maple systems, smaller microspouts are expected to give about 20% less sap, but some producers
accept the diminished yields in order to have less internal damage to the trees. Smaller spouts have
been shown to cause less internal damage within maple trees, so we tried them on birch trees under
the assumption that the damage would also be less with smaller spouts. Our experiments using 3/16”
spouts on birch were overwhelmingly negative, as they only produced 20-30% of a regular 5/16”
health spout in various trials.
Our trials examining the direct impact of vacuum on birch sap yield provided mixed results. In many
instances, having regular buckets or bags hanging on an individual tree will outperform a vacuum
tubing system. However, when two taps, one with vacuum, the other without, were placed 8” apart on
the same tree, the taphole with vacuum produced significantly more sap. We used 3/16” tubing in
order to gain average vacuum levels of ~6 inches on one of the spouts and were able to collect 20%
more sap from the spouts with vacuum than the tapholes without vacuum.
One of the major problems with birch syrup production for many producers is not having the rightsized equipment to be able to process birch sap in an efficient manner. Many sugarmakers have a lot
more maple than birch trees and the equipment is too large to process small amounts of birch sap.
One of the cooperators (Tomm Maxon) was not able to process any of his birch sap in to syrup and
another (Brandy Brook Maple) had to use a very inefficient finishing pan to boil all of their sap. As a
solution, one can either purchase smaller equipment more suited for the number of birch taps being
processed OR team up with other nearby sugarmakers to bring sap from many properties to one
central processing plant.
Outreach:
See Table 1. Birch Syrup Workshops and Presentations, 2015-Early 2016 for outreach offered by
project leader to educate sugarmakers in NNY and beyond about the opportunities for developing
birch sap and syrup production enterprises. Publications during the grant period are listed below:
• Farrell, M. 2015. Northern NY Producers Sought for Collaborative Research on Birch
Production. The Maple News. March 2015.
• Farrell, M. 2015. Weighing the Pros and Cons of Producing Birch Syrup. Small Farms
Quarterly. Spring 2015.
• Farrell, M. 2015. Birch Conference Plans Well Underway at Paul Smiths College. The Maple
News. May 2015.
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Farrell, M. 2015. First International Birch Conference a Success. The Maple News.
September 2015.
Farrell, M. 2015. First International Birch Conference a Success. The Maple Digest.
September 2015.
Farrell, M. 2016. Research Update on Birch Sap and Syrup. The Maple News. January 2016.
Farrell, M. 2016. Research Update on Birch Sap and Syrup. The Maple Digest. June 2016.

Next Steps:
More research and extension on the opportunities for maple producers to enter the market for birch
sap and syrup production is planned; in particular, studies on the impact of taphole size on sap yield,
the impact of vacuum tubing on sap flow, the timing of tapping for maximum sap yields, and
consumer preferences on birch syrup. A great deal more efforts are needed in the areas of
demonstration and education to teach producers and consumers about the opportunities in producing
and using birch sap and syrup products. This will continue to be part of the overall scope of activities
at the Uihlein Forest in Lake Placid.
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For More Information
• Michael Farrell, Uihlein Forest, 518-637-7000; mlf36@cornell.edu.
• Joy Herfuth, Brandy Brook Maple Farm, joyous360@yahoo.com
• Tomm Maxon, Farmhouse Maple, tommmaxon@gmail.com, 315-486-5981
• Brian McDonnell, Paul’s Smith, bmcdonnell@paulsmiths.edu, 518-524-3303

Photo 1, left: Yellow birch tapped with 5/16” and 3/16” tubing lines to compare differences in
sap flow with a small amount of vacuum. Photo: Michael Farrell. Photo 2, right: Yellow birch
tapped with 5/16” spout under vacuum. Photo: Michael Farrell.
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APPENDIX A.
Table 1. Birch Syrup Workshops and Presentations, 2015-Early 2016.
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