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Greetings
from your
President

your President has come and gone.

These two years have seen a few
changes in our organization and much
has been done towards starting the re-
vised edition of the Maple Syrup Produc-
ers Manual. We will also see first hand at
this year’s conference the results of our
educational grants that we started just a
short time ago. Many things have been
accomplished but our work will never
be finished. There will always be issues
to deal with and places where we can
improve.

It is hard to believe, but two years as

I will take this opportunity to thank
the Minnesota Maple Syrup Producer’s
Association and the many other vol-
unteers who helped put on this year’s
NAMSC and IMSI annual general
meetings. We are all looking forward to
having great meetings among our col-
leagues and peers. I am sure we will be
entertained.

We recently held a delegate confer-
ence call discussing many issues at
hand. Research and education are al-
ways on the agenda, and we learned of
some fairly new issues that need our at-
tention. One of those issues is the Spot-
ted Lantern Fly, an invasive species
plaguing parts of New York and Penn-
sylvania. This new predator’s favourite
treat is grapes and its next favourite
plant to munch on is maple trees. An-
other topic of concern, particularly in
New York, is the issue of maple produc-
tion being classified as manufacturing
rather than agriculture. This will mean
maple producers will have to follow
different and more stringent building
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codes, ones that may put them out of
business. Government officials are try-
ing to implement this but hopefully it
can be avoided.

I would welcome the new Executive
Director for the International Maple
Syrup Institute, Jean Lamontagne from
New Brunswick. Jean started with the
Institute earlier this year, replacing
Dave Chapeskie. Jean lives just a short
hour and half drive from me in the Saint
John area. Jean and I had a recent meet-
ing where we shared a coffee and got to
know a bit more about each other. With
Jean’s food background combined with
his eagerness to get going I feel that the
IMSI will do well in the days ahead.

To wrap up my final column, Iwould
very much like to thank my fellow del-
egates, alternates, producers, executive
team, specialists, industry leaders, and
all those involved with NAMSC and
IMSI for your continued support over
the last two years. Much has changed
and yet there is still much to come. It
is not without your continued contri-
butions and efforts that our industry
thrives in today’s ever-changing world.
I would like to welcome our incoming
President, Debbi Thomas, from Michi-
gan. I look forward to working with
Debbi over the next couple of years and
I will continue to work toward better-
ing this organization as much as I can. I
leave you in good hands and I trust you
will support Debbi and her team 100%.

Please continue to learn, educate and
better yourself in this sweet business
called “Maple.” Always do the best that
you can with whatever tools or meth-
ods you have, and please always strive
to make the best maple syrup that you
can.

Cheers,
David Briggs, President, NAMSC
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Research: Sanitation

A Decade of Spout and Tubing Sanitation

Research Summarized

T.D. Perkins and A.K. van den Berg, Proctor Maple Research Center, University of

Vermont, Underhill, VT

S.L. Childs, Arnot Forest, Cornell University, Van Etten, NY

ore then a decade ago there
was a renewed realization that
microbial contamination of

maple sap collection systems was hav-
ing a significant detrimental impact on
sap yields. Several research studies to
investigate ways to improve sap yields
from tubing systems were undertaken
at both the University of Vermont Proc-
tor Maple Research Center (Underhill,
VT) and at the Cornell University Arnot
Forest (Van Etten, NY) starting at about
the same time and proceeded both as
independent and joint projects from
2009-2018. The results of many of these
studies have been reported in the past
in numerous individual publications
and presentations. This article seeks
to combine and present this extensive
body of work into a single, compre-
hensive, but concise summary of our
results.

Methods

Since this paper is meant to be a
broad overview and because methods
have been previously described for in-
dividual studies (see https://projects.
sare.org/sare_project/lne13-326/ for
descriptions), the specific approaches
used will not be covered here. In gen-
eral, however, controlled and repli-
cated field trials of different sanitation
approaches were investigated for vari-
ous years using different treatments
conducted over several years. In these
studies, sap was typically collected and
measured from individual trees flowing
into small vacuum chambers, groups of
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3-5 trees on single lateral lines flowing
into larger vacuum cannisters, or larger
groups of 60-120 trees on mainlines
emptying into calibrated releasers with
counters (Figure 1A-C). Regardless of
the experimental approach, the average
sap yield (gallons of sap/tap) could be
determined for each sanitation treat-
ment each season and compared. Using
multiple approaches and methodolo-
gies provides a check on consistency of
findings, provides a level of scalability
in the results, and provides a higher de-
gree of confidence in the results.

All the studies presented in this
summary were performed with 5/16”
tubing on pumped vacuum tubing sys-
tems. These results and recommenda-
tions do not apply directly to 3/16” tub-
ing systems.

The sanitation approaches tested
included: 1) replacement strategies,
wherein one or more component of the
spout/dropline/tee is/are replaced each
year; 2) cleaning strategies in which a
chemical sanitizing solution is intro-
duced into the tubing system via injec-
tion or by sucking it in under vacuum;
and 3) a combination of replacement
and cleaning.

Costs are estimated from studies
examining the amount of time and ma-
terials needed to employ each strategy.
Labor costs are based upon $12.00/hr.
Chemical sanitizers also included the
expense of either rinsing with water
after treatment or by allowing the first

Maple Syrup Digest



run of sap to flow on the ground (thus
reducing yield).

The specific methods examined
were:

e Spout replacement (SR), where a
new spout was placed on a previ-
ously used (age varies, but generally
ranged from 1-5 years old) dropline.

e Leader Check-valve use (CV), in
which a new check-valve type spout
or spout adapter/stubby spout com-
bination was placed on a previously
used (but not cleaned) dropline.

¢ New droplines (ND), where a new
piece of tubing, new spout, and typ-

ically a new tee was used.

Bleach-sanitized (BS), in which the
spout and dropline were sanitized
with a calcium or sodium-based hy-
pochlorite solution. Both short-con-
tact (sucking in a small amount of
solution under vacuum) and long-
contact time treatments (soaking or
injecting a sanitizing solution into
the spout and allowing it to remain
in the dropline for an extended pe-
riod, minimum of 10 min) were
studied.

Peroxide-sanitized (PS), like the
above treatment, but using a hydro-

Sanitation continued on page 10

Figure 1. Various methods to measure sap yields from trees under vacuum conditions in
sanitation studies. A) Single-tree vacuum chamber, B) Lateral line canisters for multiple
trees (typically 3-5), and C) releasers connected to mainlines with 60-120 trees each.

October 2019



Sanitation: continued from page 9
gen peroxide or hydrogen peroxide
+ peroxyacetic acid solution under
either short-contact or long-contact
periods.

e Isopropyl-alcohol sanitized (IPA),
where IPA is injected into the spout/
tubing and allowed to remain for a
long period of time (typically until
the following flow season). NOTE
that IPA, while commonly used in
Canada, is not permitted for use in
maple tubing systems in the U.S.A.

e Zap-bac use (ZB), a spout impreg-
nated with antimicrobial silver, typ-
ically used for 3-year period. A new
spout is used in year 1, and then re-
used in years 2-3.

Results

The average annual sap yield im-
provement (%) for these various sani-
tation methods compared to control
systems (used, but unsanitized) across
multiple studies, field sites, and years
(Figure 2). The numbers across the top
(in the line starting with “N =") repre-
sent the number of individual studies
which examined that sanitation treat-
ment approach. The values in the boxes
just below each bar are the average net
profit ($/tap) per year generated by that
sanitation regime as calculated for a
used system generating 15 gallons of
sap/tap with a value of $0.51/gal. Using
different sap yields, sap valuations, and
costs to calculate estimated profits will
provide somewhat different results, but
in general, the patterns of yield and net
profits remain relatively stable and pro-
portional to sanitation approach, sap
yield, and sap value.

Both the CV and ND approaches
automatically incorporate using a new
spout each year. However, because
multiple overlapping trials of most
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studies were done each year, we are
able to separate out the relative con-
tributions of spout replacement inde-
pendent of the overall CV effect (which
combines the CV+SR effects) and ND
effect (which includes both the ND+SR
effect). This is represented as a solid in-
termediate line within the CV and ND
bars.

Dashed lines within the BS and
PS bars show the level of the short-
term treatment gained by sucking in
sanitizer under vacuum, while the full
height of the bar shows the long-term
treatment effect, achieved by soaking in
sanitizer solution or flooding the sys-
tem with sanitizer.

In general, over several years across
two study sites (Underhill, VT, and
Van Etten, NY), annual spout replace-
ment (SR) produced an average 31.4%
increase each year in sap yield above
the profit achieved if no sanitation
strategy is used (no replacement and
no chemical sanitizer use), producing
about $1.03 in net profit. In seven stud-
ies, while SR generally resulted in only
about 1/3 of the sap improvement yield
of the best approaches due to the lower
cost to implement, it produced nearly
50% improvement in net profit above
not using any sanitation strategy.

CV, ND, and BS (long-contact
time) treatments produced similar re-
sults to each other, generating about
70-75% more sap [than no sanitation
treatment and resulting in a net profit
increase around $2.00-2.30. Because
these approaches appeared to be the
most promising early on, they were
also those most intensively examined,
with 36, 20, and 9 studies performed
respectively. Thus, besides being the
treatments found to be most effective,
they are also the treatments in which
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we have the highest confidence.

Looking deeper at the CV and ND
treatments, we see that the new spout
alone contributed about 21% of the 69%
improvement in sap yield for the CV
treatment, and about 24% of the 75%
improvement from the ND treatment,
or a little less than one-third of the total
sap yield improvement. This clearly in-
dicates that while a new spout is rather
important to the overall sanitation ef-

does not achieve the highest possible
level of sap yield improvement or pro-
duce equivalent net profits.

The high net profit presented with
ND is somewhat artificial in these stud-
ies in that older drops were used for
comparison each year, which inflates
the beneficial results of this treatment.
In actual practice, once a drop was re-
placed, it would age (and build up
microbes) slowly over time. By using

fectiveness, replacing the spout by itself o _
Sanitation: continued on page 12

UVM Proctor Maple Research Center & Cornell Arnot Forest
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Figure 2. Average annual sap yield improvement (%) for each sanitation treatment in
studies conducted at the UVM Proctor Maple Research Center and the Cornell Arnot
Forest from 2009-2018. Values within each bar represent the estimated annual net profit
above the cost of no sanitation (replacement or sanitizing) with a base sap yield of 15
gal/tap and a sap value of $0.51/gal after subtracting out the cost of materials and labor
or lost sap required for each treatment. SR = new spouts, CV = use of Check-valve
spouts or Check-valve adapters, ND = new dropline, spout, and tee, BS = bleach sani-
tized, PS = peroxide sanitized, IPA = isopropy! alcohol sanitized, ZB = Zap-Bac spouts
or adapters. The solid line within the CV+Spout and Drop+Spout Treatments represents
the contributory effect of the new spout alone to the overall effect of the overall treatment.
The dashed line in the bleach and peroxide treatment is for short-contact time exposure
(sucking solution in under vacuum) while the total bar height is the long-contact time
exposure (soaking in sanitizer solution or flooding the tubing system with sanitizer). The
text within the ND bar represents the estimated net profit range associated with using a
3-year drop replacement interval along with new spouts annually. The total number of
research studies conducted for each of the treatments is shown at the top of the figure;
error bars represent standard error of the mean for the studies of each treatment.

Assumptions:
- Sap Yield 15 gal/tap
- Sap Value $0.51/gal

Sanitation Treatment Effect
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12

Sanitation: continued from page 11

older drops for comparison, the base-
line level was kept low. This artifact
does not affect the results for the other
treatments since the drops were the
same age as the baseline treatment (no
sanitation).

A short-contact time BS treatment
resulted in a 22% improvement in sap
yield, but the cost required to sanitize
resulted in a break-even situation, with
no gain in net profit realized. Both long-
contact and short-contact PS produced
only modest improvements in sap
yield, but due to cost both resulted in a
net loss economically.

IPA, widely used in Canada, pro-
duced a result intermediate between
SR and CV/ND/BS, with an average
improvement of 63% over 6 studies.
The higher cost of this approach meant
that the net profit was proportionally
reduced, producing an average net gain
of $1.52/tap. This is intermediate be-
tween SR and the top three sanitation
approaches, economically matching the
performance of the ZB.

ZB spouts, when averaged out over
their intended lifetime of three years,
produced nearly a 42% improvement
in sap yield, with a net profit of $1.48/
tap. While this is nearly a 44% improve-
ment in net profit over SR (if a standard
spout is employed), it is not as good as
other approaches (CV, ND, BS), al-
though it does approach the strategy of
a multi-year rotation of drop replace-
ment with annual spout replacement. A
possible disadvantage for some maple
producers is that the ZB is generally not
allowed in certified organic maple op-
erations. Because of the small number
of studies focused on the ZB approach,
the multi-year nature of their use, and
season-to-season variability in sanita-
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tion effectiveness, more research is re-
quired to fully understand this system.

The result of all these studies span-
ning a decade of study is that three ap-
proaches appear to be roughly equiva-
lent in producing the best results in
terms of the highest net profit: annual
use of the Check-valve spout or adapter
(CV), dropline replacement with new
spouts (ND), and long-contact time
bleach sanitizing (BS). Dropline re-
placement (ND) on a three-year rota-
tion, with new spouts (SR) each year
produces somewhat lower yields and
profits, but has gained fairly wide-
spread acceptance in the industry.

The advantage of the CV system is
that it is simple to implement since it
does not require periodic drop replace-
ment until such time as the tubing or as-
sociated fittings begin to fail. Since the
CV system is available both as a spout
or as an adapter, producers can choose
which style they prefer — the gains in
sap yield are similar with either style.

Annual replacement of drops (ND)
is cost-effective and typically produces
excellent results in terms of high sap
yields, but can be very time consum-
ing to implement. One advantage of
this strategy is that producers have a
wide variety of spouts to choose from.
It should be noted however, that the
yield improvements and net profits as
presented here are achieved only when
drop replacement is conducted every
year. More typically however, drops
are replaced (ND) on a 2-4 yr rotating
schedule with only spouts (SR) re-
placed during intermediate years. Un-
der that approach, sap yields (and net
profits) will drop off during each inter-
vening year in which drops are not re-
placed, so that average net profits over
that time period will fall somewhere
between that of ND and SR. Depending
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upon the drop replacement frequen-
cy, a ND rotation of every three years
with SR in intervening years could be
expected to produce a net profit in the
range of about $1.60-$1.75/tap.

While any type of chemical sanitiza-
tion is labor intensive, BS is something
that maple producers are very comfort-
able and familiar with and is effective in
both producing higher yield and good
net profits, as long as it is performed in
a way that allows long-contact time. Itis
important to recognize that after bleach
cleaning, rinsing of tubing should be
performed OR the first run of sap al-
lowed to run on the ground to prevent
contamination and off-flavors in syrup.
In addition, sodium-based bleach can
attract animals, which may damage
tubing systems and create leaks. In our
testing of calcium-based bleach sanitiz-
ers, we did not encounter any such is-
sues, however we cannot (yet) totally
discount it. Further research and pro-
ducer experience is needed.

During these studies, several other
observations were noted:

* Systems without replacement or
chemical sanitizer treatment display
rapid drop off in yield and result
in lower net profits than those that
employ some sanitation strategy.
This drop off occurs fairly rapidly
in the first few years before leveling
off over a 4-5 year period to about
50% of the sap yield of a new tubing
system.

® Sanitizer-based treatments are prob-
ably best applied in the late-fall just
before the onset of freezing weather.
This allows less time for microbes to
recolonize tubing systems. Similar-
ly, new spouts, CVs, or new drops
should be deployed to the woods

Sanitation: continued on page 14
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Sanitation: continued from page 13

14

only after the return of cold weather
for the same reason.

The older the tubing (especially
droplines) the greater the response
to any sanitation treatment (replace-
ment or chemical sanitizing).

Different seasons result in different
sanitation-related results. Sanita-
tion approaches in short, cold sea-
sons and short, hot seasons produce
modest to highly muted effects.
Moderate, long seasons display the
best results to good sanitation prac-
tices.

Vacuum pump/releaser systems
and management can produce vary-

ing results. Leaving the pump run-
ning until the tubing system solidly
freezes reduces to some degree the
negative impacts of poor sanitation.
Similarly, using an electric releaser
appears to lessen backflow condi-
tions (movement of sap towards
the tree) that are common with
mechanical releasers. While these
management strategies and choices
of equipment can lessen sanitation-
related issues, they do not totally
negate good sanitation as a factor
critical in achieving good yields.

Tighter (higher vacuum) tubing
systems show lessened sensitivity
to sanitation-related impacts. Con-
versely, tubing systems prone to
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leaks appear to be more susceptible
to sanitation issues.

e Sap yield increases due to sanitation
treatments consistently tended to be
slightly higher at the Cornell Arnot
Forest compared to the UVM Proc-
tor Maple Research Center.

e Lateral line sanitation typically has
only a minor effect on sap yield,
while mainline sanitation has es-
sentially a negligible impact on sap
yield.

Summary

Producers should choose what
works best in their woods given the
advantages and disadvantages of time,
labor, and cost in relation to the gains in
sap yield in net profit they can expect to
experience. The use of CV and BS (with
long-contact time) offer the highest net
profits for maple producers with an-
nual net profits estimated to increase
by over $2.00/tap compared to no sani-
tation. While ND produces the highest
sap yields, the cost of annual replace-
ment is generally prohibitive unless
yields are very high (excellent vacuum,
large trees). Thus, producers typically
replace drops at some interval, typi-
cally in a three-year rotation with SR
each year. This strategy results in some-
what reduced yields, with net profits in

the range of $1.60-1.75/tap annually.
At minimum, producers should con-
sider annual spout replacement (SR),
which achieves an estimated net profit
per year of approximately $1.00/tap
above the base level of no sanitation.
While this approach does not result in
the highest sap yields or net profit, it
is simple to implement and does pro-
vide some amount of benefit, especially
when combined with a very tight vacu-
um system, proper pump management,
and an electric releaser.
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Research: Climate

The Shifting Sweet Spot of Maple Syrup
Production: Climate Change Impacts on

Sugar Maple Sap

Joshua Rapp, Mass Audubon

Selena Ahmed, Dept. of Health and Human Development, Montana State University
David Lutz, Environmental Studies Program, Dartmouth College
Ryan Huish, Department of Natural Sciences, University of Virginia’'s College at Wise

ow may climate change impact
che maple syrup industry? Our

team of interdisciplinary re-
searchers, ACERnet (Acer Climate and
Socio-Ecological Research Network),
has been working to understand the
complex answers to this question for
the past several years. In particular, we
are interested in examining how cli-
mate impacts the timing of the maple
tapping season as well as both the qual-
ity and quantity of sap collected during
the tapping season.

As part of our research, ACERnet is
carrying out observations and collec-
tions following a standardized protocol
at six sites distributed across the range
of sugar maple (Figure 1; www.blogs.
umass.edu/acernet). Initial observa-
tions and collections started in 2012 at
Harvard Forest in central Massachu-
setts where research focused on un-
derstanding changes in sugar content
and quantity of sap, and subsequently
expanded to sites in Virginia, New
Hampshire, Quebec, and Indiana.

Members of our ACERnet team re-
cently reported on how the timing of
the tapping season, the volume of sap
collected, and the sugar content of the
sap is related to climate in a scientific
article published in the journal Forest
Ecology and Management (Rapp et al.
2019). As part of this study, we used
projections of future climate from the
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World Climate Research Programme
(CMIP5; Taylor et al. 2012) based on the
RCP 8.5 climate scenario of the Inter-
governmental Panel on Climate Change
(IPCC 2014) to make projections of av-
erage sap and syrup production over
the next several decades.

What we did

We tapped trees over multiple years
according to guidelines of the North
American Maple Syrup Producers
Manual (Heiligmann et al. 2006) at six
sites across sugar maple’s range. These
included sites near the southern limit of
where sugar maple grows in southwest
Virginia, near the northern limit of sugar
maple habitat in Quebec, and in eastern
(Massachusetts and New Hampshire)
and western (Indiana) parts of sugar
maple’s distribution. Together, these
sites cover most of the range of climate
conditions experienced by sugar maple
trees in their native range. Our data col-
lection included years with unusually
warm (2012, 2016) and unusually cold
(2014, 2015) winters. This allowed us to
better understand how sap quality and
quantity vary with climate conditions.

At each site, we collected sap from
between 15 and 25 trees using grav-
ity tapping techniques (buckets or sap
bags) on each day where enough sap
was running to be collected (usually at
least 1 quart of sap per tap). For each

Climate: continued on page 19
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Climate: continued from page 17

sap collection from individual trees, we
weighed the amount of sap collected
and used a hand-held digital refrac-
tometer to measure the sugar content
of the sap dripping out of the taps (Fig-
ure 2). Sugar content is one key param-
eter of sap quality. With these daily sap
data, we were able to calculate the total
amount of sap and the average sugar
content of the sap over the entire sea-
son. In addition, we were able to deter-
mine the day on which half of the sap
collected during the season occurred as
a measure of the timing of the tapping
season. The day when half of the sea-
son’s sap has been collected is a better
measure of the timing of the tapping
based on the physiology of trees than
the traditional measure of the date of
tapping, since the date of tapping can
be affected by human-decision mak-
ing rather than being a true measure of
when the sap is flowing.

After collecting data on sap flow
and sugar content, we compared these
data to temperature and precipitation
both during the tapping season as well
as the previous growing season. Specif-

ically, we analyzed climate during the
tapping season in relation to the tim-
ing of sap collection and the amount of
sap collected, and we analyzed climate
of the previous growing season in re-
lation to sap sugar content. The sugar
in sap is a product of photosynthesis,
and we hypothesized that the previous
growing season climate would influ-
ence how much sugar the trees could
make and how much would be stored
in the wood to be released into the sap
the following year. We tested several
climate metrics including average tem-
perature and precipitation for each in-
dividual month. Ultimately, we found
that the average temperature between
January and May had the strongest as-
sociation with both timing of the tap-
ping season and the total amount of sap
collected. This January to May period
corresponded with our network-wide
sap flow season (sap began flowing in
Virginia during January and ended in
Quebec in May). The average tempera-
ture of the previous growing season
(May — October) had the strongest as-
sociation with sap sugar content.

Climate continued on page 22

Figure 1. Location of ACERnet sap collection sites. Gray area shows the distribution of

sugar maple.
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Climate: continued from page 19

After determining the relationships
between the sap flow quantity, sugar
content, and climate, we then used
projections of future climate to project
future sap and syrup production at our
sites and across sugar maple’s range
through the end of the century. We used
projections from 14 different climate
models that have been shown to be reli-
able for the northeastern United States
(Karmalkar et al. 2019). Results of each
of these projections were combined to
show the average and range of values
expected for the timing of the tapping
season, the amount of sap collected, the
sugar content of sap, and the amount of
syrup that could be produced from that
sap through the end of the century.

What we found

Our results showed that the tim-
ing of the tapping season, amount of
sap collected, and sap sugar content
were all related to climate (Figure 3).
The warmer the tapping season, the

Figure 2. Students at the Dartmouth Col-
lege Organic Farm measuring sap as
it is collected. On the left, Dennis Reilly
weighs the sap in a sap bag, while on the
right, Emily Grotz measures sap sugar
content using a digital refractometer.
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earlier the tapping season, with the
midpoint of the sap collection season
moving about 2 days earlier for every
1 °F warmer the overall season aver-
age temperature. The greatest amount
of sap was collected when the average
temperature of the tapping season was
approximately 34 °F (1 °C), with much
less sap collected when season average
temperatures were higher than 40 °F or
lower than 30 °F. Warmer growing sea-
son temperatures were further associat-
ed with a lower sap sugar content in the
following tapping season with a change
of 10 °F in growing season resulting in a
0.5 °Brix in sugar content.

The relationships we found from
our data analysis imply that over the
last half of the 20th century, the sweet
spot for maple syrup production was
a wide swath across the center of sug-
ar maple’s range, covering the Great
Lakes, southern Ontario and Quebec,
and New England (Figure 4). During
most years in this region, the midpoint
of the tapping season was in March, sap
flow was 40 quarts or more per tap, sap
sugar content was greater than 2.2 °Brix
(the sugar content required for the tra-
ditional 40:1 ratio of sap to syrup), and
more than 1 quart of syrup per tap was
produced.

Projected changes in climate from
general circulation models imply a shift
in the optimal area for maple syrup
production to the north, and a reduc-
tion in overall syrup production on a
per tap basis across most of the area
that was formerly the most produc-
tive region for maple syrup produc-
tion (Figure 4). Projections for the end
of the century include the midpoint of
the tapping season occurring before
March 1 across most of the U.S. range of
sugar maple except for the region near
Lake Superior, the Adirondacks, and

Maple Syrup Digest



the northern Appalachians. The tap-
ping season is expected to move earlier
in Canada, with a midpoint in March
in most areas except southern Ontario
and Quebec in the St. Lawrence River
valley. This same region is expected to
have sap flow greater than 40 quarts
per tap in most years, with warmer ar-
eas having lower sap yields. Sap sugar
content is expected to decrease across
the range, with sap sugar contents ex-
ceeding 2.2 °Brix projected to occur
only in the northernmost part of sugar

maple’s range. Syrup production per
tap is expected to decline in most areas,
only increasing and being greater than
1 quart per tap in the far northern edge
of where sugar maples grow.

For more detailed analysis and addi-
tional maps of projected sap productiv-
ity, please see the original open-access
scientific article which is freely avail-
able at: https://www.sciencedirect.com/
science/article/pii/S0378112719303019.

Climate: continued on page 24

Figure 3. Mean tapping season (January — May) temperature was related to both (a) the
day on which 50% of the total sap was collected for the season, and (b) the total amount
of sap collected for the season. (c) The previous growing season (May — October) mean
temperature was related to sap sugar concentration. Points represent means for each
site in each year of sampling, while the lines show the overall modeled trend.

October 2019
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Climate: continued from page 23
What it means

For producers, the effects of climate
change on maple production will de-
pend on where one’s sugarbushes are
located. More southern areas are ex-
pected to experience the most detri-

mental effects of climate change, with
the production of maple syrup being
near impossible in some years. This is
true even now for our Virginia field
sites in the southern Appalachians.
In areas such as the northern Appala-
chians, Adirondacks, northern Great

Figure 4. This figure shows the percent of years expected to exceed a threshold in the
past (1950-1999) and future (2090 — 2099) based on the relationships between climate
and sap flow from ACERnet data, and historical climate data or future climate projec-
tions. Thresholds are derived from traditional rules of thumb for maple syrup production:
the midpoint of sap collection being during March, the ratio of sap to syrup being 40:1,
and a good crop being more than 1 quart of syrup per tap. The thick black line outlines

the range of sugar maple.
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Lakes, and parts of Quebec, effects are
likely to be less severe but still negative.
Alternatively, in northern areas of sug-
ar maple’s range in Ontario and Que-
bec, production may even benefit from
climate change. However, sap sugar
content is expected to decline every-
where, making the traditional ratio of
40 gallons of sap to 1 gallon of syrup a
thing of the past. This implies that more
energy may be needed to make a gallon
of syrup, and an increase in the num-
ber of taps will be needed to maintain
current levels of production. These new
taps will be most productive if they are
added in more northerly and higher el-
evation areas, if sugar maple trees can
be found in those locations.

Overall, our findings provide evi-
dence that the maple industry is being
impacted by climate change including
shifts in tapping season characteris-
tics along with sap quality and quan-
tity. The impacts of these shifts vary
depending on geographic location as
well as management practices. Optimal
management of responding to climate
effects on the maple industry calls for
greater understanding of the social and
ecological dimensions of maple pro-
duction to strengthen the resilience of
sugar bushes and maple producers.

Next Steps

While our findings align with stud-
ies that suggest that tree health and
abundance, tapping season character-
istics, and sap quality and quantity are
shifting with climate change (reviewed
in Rapp 2016), more research is needed
to fully understand all aspects of these
factors. Our ongoing research includes
measuring the chemistry of sap, includ-
ing phytochemical compounds that in-
fluence the flavor and health attributes
of maple syrup. In addition, we have
been surveying maple producers to un-
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derstand perceptions and management
practices associated with maple tap-
ping in the context of climate change.
The results of these studies will be re-
ported in future publications, and we
hope to apply these findings towards
identifying practices and programs to
strengthen the capacity of maple pro-
ducers to adapt to climate change.
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Ask Proctor

Timothy Perkins and Abby van den Berg
University of Vermont Proctor Maple
Research Center

he North American Maple Syrup
I Producers Manual has been the
leading resource for information
about maple syrup production for de-
cades. Chapters encompass the range
of information about maple, including
the history of maple, stand manage-
ment, sap collection, syrup processing,
economics, and much more. The 2nd
edition of the manual (Heiligmann,
Koelling, and Perkins, Editors) has sold
over 12,000 copies since its release in
2006.

After an initial update of the manual
begun several years ago was delayed
by a lack of resources, the effort is now
back on track. The University of Ver-
mont was able to secure grant fund-
ing to allow the completion of the 3rd
edition of the manual. While this is
a substantial update, not all chapters
currently require revision. Those that
do include those focusing on: history,
forest management, sap collection, syr-
up production, grading, value-added
products, and economics. A completely
new chapter on food safety is being
added. Authors for these chapters were
selected representing the breadth of
maple research, outreach, and industry
professionals. Draft contributions were
recently submitted to the editors (Per-
kins, Heiligmann, Koelling, and van
den Berg) for initial review and editing.

The preliminary editing stage will
continue from now until mid-winter
(December 2019/January 2020), after
which maple-industry representatives
will be asked to review chapters. Re-
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viewers will review one or more chap-
ters of the new manual and may receive
a small honorarium for their efforts.
Whether an honorarium is given and
the amount depends upon the timeli-
ness, completeness, and number of
chapters reviewed, with judgements
made solely by the editors. Reviews
will be due no later than June 1, 2020.
If you have interest in reviewing chap-
ters of the new manual, please contact
Winton Pitcoff at winton@massmaple.
org for further information.

The editors will incorporate the
comments of reviewers, then work with
professionals to incorporate figures and
tables, finalize the layout, and do a final
proofing edit.

It is anticipated that the manual will
be released in the summer of 2021 and
made freely available as a PDF down-
load. Maple organizations may also
choose to bind and sell copies to their
members if they wish.

Further questions about the manual
may be directed to: Dr. Tim Perkins,
UVM Proctor Maple Research Center,
Timothy.Perkins@uvm.edu or 802-899-
9926.

Looking for a 20-30k Phaudler
blue glass lined tank.

We have refrigerated bulk maple
syrup for sale.

Email bruceroblee@yahoo.com
or call 518-774-4741
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Remembering Brian Stowe

fer this remembrance of longtime
UVM Proctor Maple Research Cen-
ter employee Brian W Stowe.

It is with profound sadness that I of-

Brian served the University for 29
years beginning in 1991. Brian was
mentored by Sumner Hill Williams ear-
ly in his career and Brian’s bond with
Sumner was significant and enduring.
They worked alongside each other for
eight years until Sumner’s untimely
passing in 1999.

Following that tragic event, Brian
drew on both his UVM degree in for-
est management and
lived experiences
when he assumed
the role of running
the production sug-
arhouse and tending
the woods at the UVM
Proctor Maple Re-
search Center. Brian
shared his knowledge,
experience, skill and
humor with countless
sugar makers and aspiring sugar mak-
ers during his 30-year career in maple.

Brian oversaw the expansion of syr-
up production at UVM and achieved
above-average production during this
time. Brian understood the importance
of careful data collection for quality re-
sults and how to communicate research
findings in the best way to the particu-
lar audience before him. Brian under-
stood that like research, making qual-
ity maple syrup requires a lot from the
producer and he gave it his all.

Tough jobs in all conditions nev-
er fazed Brian. He could always be
counted on to give 100% to the task at
hand. He helped author articles and
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presented to many sugaring audiences.
Brian continued the great tradition of
the campus Sugar-On-Snow party at
UVM for over 20 years, giving thou-
sands of students their first taste of
pure Vermont maple. Brian also served
the Chittenden County Maple Sugar
Makers Association for over 20 years
in many roles including organizing the
VT Maple Technology Expo in 2007, an-
swering questions at the maple educa-
tion booth and as treasurer.

In 2012 Brian was awarded the
UVM College of Agriculture and Life
Sciences Excellence in Staff Support

Award. This signifi-
cant achievement was
an acknowledgement
of all he had given to
further the College’s
(and  the  Proctor
Center’s) mission of
research, demonstra-
tion and education.
Brian began a new
chapter in his career
just before the start of
the 2019 sugaring season when he start-
ed as sugaring manager at Runamok
maple in Cambridge, Vermont. Brian
successfully tackled the significant
challenge of managing a large maple
operation and earned the satisfaction of
a job well done.

Brian had a great love of history,
both globally significant events as well
as those local in the extreme. That re-
spect for history informed Brian’s deep
sense of duty not only for the work he
did for Vermont maple but as a long-
time member of the Vermont Air Na-
tional Guard.

- Mark Isselhardt,
University of Vermont Extension
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Research: Tubing

2019 Cornell Maple Program Research on

5/16” Maple Tubing

Stephen Childs, New York State Maple Specialist

uring the 2019 maple season the
D Cornell Maple Program con-

ducted replicated trials on 5/16”
and 3/16” tubing looking at a variety of
tubing options for taphole sanitation
and tapping. This report will focus on
the 5/16” results.

This year the first sap yield mea-
surements were
taken on Febru-
ary 8 and the last
on April 10. The
treatments used
as checks are old
spouts and drops
where the drop
has been used for
7 years and the
spout has been
in use for 4 years.
They have been
vacuumed dry at
the end of each
season when the
taps are pulled
but receive no

other cleaning.
The second check
for standard

comparison  is

completely new

laterals, drops

and spouts for a completely new sys-
tem.

This year the old system yielded 26.9
gallons of sap per tap while the all new
system yielded 43.9 gallons of sap per
tap representing an increase of 63.1% or
17 more gallons of sap per tap.

A treatment was included in this
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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 min-
utes followed by through rinse with
potable water. The drops were then
reconnected to the lateral line that has
been in the sugar-
bush for a num-
ber of years with
a quick connect
fitting.

This year the
bleach-sanitized
spouts and drops
yielded 41.9 gal-
lons of sap per
tap, 55.7% or 15
gallons more sap
per tap than the
old spout and
drop and two gal-
lons of sap less
than the all new
system.

A fourth sys-
tem was tested
where a new
spout and drop

were placed on old lateral lines. In
this treatment sap yield for the season
was 42.4 gallons of sap per tap, 57.6%
or 15.5 more gallons of sap than the old
spouts and drops, 1.5 gallons of sap per
tap less than all new.

The last treatment on 5/16” tubing

5/16” Tubing continued on page 30
29



5/16” Tubing: continued from page 29

was a re-tap treatment installed with all
new tubing laterals, drops and spouts.
A second new spout and short drop
and T added into the first drop. It was
added in line of the same expected par-
tition zone of the first tap, meaning it
is directly above or below the original
tap. In this treatment, rather than wait-
ing until the first tap stopped running
to conduct the re-tap, it was added af-
ter the temperature had gone above 50
degrees F 4 or 5 times. In this case the
second tap was added on March 27 (see
photo). The reasoning is that by going
directly above or below the first tap it
would not be adding significantly to
the partitioning in the tree so it would
not be reducing the future opportunity
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for tapping into clean white wood in
future years.

The re-tap treatment yielded 52.2
gallons of sap per tap, 94.5% or 25.4
more gallons of sap per tap than old
spouts and drops and 8.5 more gallons
that the all new system treatment.

The 2018 tests where re-tapping was
installed after the prior treatment had
dried up gave a total sap yield of 49.7
gallons of sap per tap 22.2 before the re-
tap and 27.5 after the re-tap, again the
taps were designed to fall in the same
column but the late season weather
was much more friendly to re-tapping
than in 2019. More variations on this
re-tapping idea will be looked at in fu-
ture years. Results of the tests using
3/16” tubing will be available soon.

Maple Syrup Digest



5/16" Tubing Trials - gallons of sap per tap

All New 5/16 added 2nd tap on
3/27/19

New spouts and drops 5/16

Bleach on old spouts and drops 30 min
5/16

All new 5/16

Old spouts and drops 5/16

0.0 100 20.0 30.0 40.0 500 60.0
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Industry: Data

How Big are U.S. Maple Producers?

Every five years the USDA measures agricultural production throughout the
country. The 2017 USDA Census of Agriculture data was released earlier this
year and offers a more complete picture of the maple industry than the annual
NASS survey, since it reaches nearly every producer in every state. This table
shows how many sugarmakers there are in each state, and for the states with
the highest production levels also breaks producers down by size of operation.
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Industry News: IMSI

International Maple Syrup Institute News

he IMSI held three board meet-
I ings between 2018/19 maple
seasons in Laurierville Quebec,
Colchester VT, Lake Placid NY. Dur-
ing these meetings, the IMSI welcomed
the participation of U.S. Maple Indus-
try Alliance (MIA) and representatives
from the Canadian Food Inspection
Agency (CFIA) who presented the new
Canadian Food Safety Regulation. If
you have questions or want a copy of
the CFIA presentation please contact
jeanlamontagneimsi@gmail.com.
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Maple production was good in
2019. Quebec reports good export
levels and stable sales in Canada and
export markets. Packers and vendor
members report that margins are un-
der continued pressure as the industry
grows and competes more aggressive-
ly at wholesale and retail sales. Some
industry players are consolidating and
investing in technology to lower costs
and leverage greater economies of
scale. Equipment manufacturers re-
ported rising sales in new equipment
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for expanding production facilities but
an overall modest increase in sales.
Some industry players are innovating
by marketing new varieties and blends
that reinforce maple syrup’s unique
and highly appealing taste as well as
new packaging assortment options and
more compelling branding. This high-
er-value and broader-reaching consum-
er strategy will help distinguish it from
other sugary products in the market-
place and command high prices.

An internal commission was estab-
lished to study how the IMSI can re-
main highly effective and responsive
in serving the North American maple
industry. The Commission had the
mandate to determine what delivery
model would be best and to make rec-
ommendations to ensure that the IMSI
can continue to represent its members
effectively. IMSI members realize that
strong maple industry representa-
tion is more important than ever. The
business environment is changing at a
much faster pace and requires timely
and competent interventions. Mem-
bers foresee additional government
regulations in areas such as food safety,
health, and nutrition. Information tech-
nology and social media will continue
to accelerate changes in nutritional
preferences and lifestyle that influence
food consumption behaviors. Climate
and environmental changes will influ-
ence food production and food choices
in the future and will spur environmen-
tal regulations that are likely to affect
the industry. Finally, a more complex
global trade network is also at play

with implications for our export busi-
ness and the protection and integrity
our products in-market and abroad.
These factors can pose threats to our in-
dustry but also present opportunities to
shape our regulatory and competitive
environment and gain competitive ad-
vantages with the help of a strong and
proactive industry association.

Dave Chapeskie provided the IMSI
with 10 years of outstanding service.
Dave will continue to be involved as
an active member but he chose to leave
the IMSI Executive Director position
to concentrate on his agroforestry and
maple advisory service. Dave provided
leadership and expertise and piloted
many critical files such as the new grad-
ing system, the maple industry’s suc-
cessful response to proposition 65 and
the successful conclusion of the FDA
added sugar issues. We wish Dave suc-
cess and we are grateful for his contri-
bution to the industry.

This year IMSI members discussed
efforts to continue to position maple
syrup as more than just sugar through
marketing and within the boundaries
of the regulatory environment. The
end goal is for maple syrup to become
distinct in the sugary products category
by promoting the attributes and bene-
fits that make maple products healthi-
er, having a unique and highly appeal-
ing taste profile and being pure and
natural, much as the olive oil industry
did to achieve its status as a superior
ingredient.

IMSI: continued on page 36

Contribute to the Digest

We're always looking for news updates from provincial and state asso-
ciations, producers, and businesses, as well as calendar items, pho-
tos, and ideas for articles. Send to editor@maplesyrupdigest.org.
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IMSI: continued from page 35

IMSI members view maple syrup’s
generally larger serving size (compared
to other sweeteners) as a competitive
disadvantage. They discussed reducing
maple syrup’s reference amount (serv-
ing size) to compare more favorably
with alternative and substitute sweet-
eners. They also discussed harmoniz-
ing the serving size between Canada, at
60ml and the United States at 30 ml.

A smaller serving size may be an
advantage because daily value sugar
percentage and stated grams are the
most obvious nutritional reference for
consumers who discriminate about
the sources of sugar in their diet. Like
honey, maple syrup usage is increas-
ingly used as an ingredient in tea, cof-
fee and other beverages, baking, salad
dressings and sauces, and so is used in
small quantities. However, decreasing
the serving size will reduce the daily
values for some vitamins and minerals
and preclude the use of certain claims
in Canada. There will be more discus-
sion on this subject at the next IMSI
meeting.

Maple DVDs for
children and adults

Tell & show the sugaring story
www.perceptionsmaple.com
802-425-2783
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Virginia Tree Sap and
Syrup Workshops

Presented through “The Expanding
Livelihood Options for Virginia Land
Owners Through Tree Sap Production Pro-
gram” Sponsored by the USDA Specialty
Crop Block Grant Program through the
Virginia Department of Agriculture and
Consumer Services (VDACs) and in col-
laboration with Future Generations

For more information on these and
other programs please contact: Tom
Hammett at Virginia Tech (email: hi-
mal@vt.edu) or VaMapleNetwork@
gmail.com

September 14, 2019 - Forest Man-
agement for increased syrup/sugar
water production

The day-long program will include
sessions on: maple syrup production; a
silviculture expert explaining benefits
of a properly managed maple stand to
increase yields; results from two years
of data collection on thinned vs un-
thinned forests; and maple syrup grad-
ing — led by certified grading expert.
During lunch there will be a dessert
contest. Workshop participants should
each bring their favorite dessert made
with maple syrup. Prizes will be award-
ed from CDL Maple, H20 Innovations,
and Leader Evaporator. The workshop
will be held at the Laurel Fork Sapsuck-
ers Sugar Camp, 10677 Mountain Turn-
pike, Hightown, VA 24465. A fee of
$20 per person covers lunch and other
expenses. This workshop is co-spon-
sored by the ACER Access Grant. For
more information, please contact Missy
Moyers-Jarrells by phone: 540-290-1676
or by email: Laurelforksapsuckers@ya-
hoo.com
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November 16 and 17, 2019 - Tree
sap and Syrup Production Workshop

The Virginia Tech Catawba Sustain-
ability Center will host a field-based
workshop focused on the needs of new
and existing tree sap and syrup pro-
ducers. Sessions will include tapping
Black Walnut, hands-on workshop es-
tablishing tubing systems on a nearby
maple stand, tour of local maple syrup
operation, and working session on
evaporator operation. A special session
on marketing through farmers markets
and other outlets will also be included.
Please contact Adam Taylor, Manager,
Virginia Tech Catawba Sustainability
Center, 5075 Catawba Creek Rd., Ca-
tawba, VA 24070 Phone: (540) 588-0283
Email: adamht@vt.edu

November 22 and 23, 2019 - The
Southwest Virginia Tree Syrup School

We will begin at 3 PM Friday Nov.
22 with a tour of South Fork Farm near
Pound, VA (maple syrup and molasses

producer), followed by a pancake sup-
per. On Saturday Nov. 23 from 9am to
5pm the workshop will be held at Ox-
bow Center, St. Paul, Virginia. There
will be educational sessions for both
beginning and experienced maple pro-
ducers, including sessions on backyard
tapping and syrup making, business
expansion and sugar house require-
ments. There is a possibility of holding
special session to discuss maple syrup
beverages. CEUs for the Society of
American Foresters’ Certified Forester
program will be available. For more
information, please contact Phil Meeks,
Extension Agent, Agriculture & Natu-
ral Resources, Virginia Cooperative Ex-
tension, P. O. Box 1156, Wise, Virginia
24293 Phone: (276) 328-6194 Email:
pmeeks@vt.edu

AMSC has launched
mapleresearch.org, a new online
resource for the maple industry.

The site is a curated collection of research
papers, articles, videos, and tools, repre-
senting the most current and scientifically
accurate information for maple produc-
tion, to help all producers make the best
products possible using the most current
and most sustainable practices.

From Maple Syrup Digest articles, to
producers’ manuals, to how-to videos,
the site includes a collection of the best

MAPLE RESEARCH.ORG

resources available online about all as-
pects of maple syrup production, at no
cost. The site is searchable, and resourc-
es can be downloaded and printed.

The site was built in collaboration with
the University of Vermont's Proctor Ma-
ple Research Center, and funding was
provided by the U.S. Department of Ag-
riculture’s (USDA) Agricultural Marketing
Service.
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New York Calendar of Upcoming Schools and Workshops

November 8-9: Lake Erie Maple Expo,
Albion PA

December 7: Western NY Maple
School, Attica NY. Contact: Deb
Welch, Cornell Cooperative Exten-
sion of Wyoming County, 401 North
Main Street, Warsaw NY 14569; 585-
786-2251; djw275@cornell.edu

December 10: Onondaga County Ma-
ple School, Contact: Kristina A. Fer-
rare, Forestry Program Specialist,
Cornell Cooperative Extension On-
ondaga County, The Atrium, Suite
170, 100 South Salina Street, Syra-
cuse, NY 13202, (315) 424-9485 ext.
231, kaf226@cornell.edu

January 11: St. Lawrence County Ma-

ple Expo.

January 17: Lewis County Maple Pro-

duction for the Beginner, Contact:
Michele Ledoux, Cornell Coopera-
tive Extension Lewis County, 5274
Outer Stowe Street, P.O. Box 72,
Lowville, New York 13367; 315-376-
5270; mell4@cornell.edu

January 18: Lewis County Maple

School, Contact: Michele Ledoux,
Cornell Cooperative Extension Lewis
County, 5274 Outer Stowe Street,
P.O. Box 72, Lowville, New York
13367; 315-376-5270; mell4@cornell.
edu

January 3-4: New York State Maple
Conference, NYS Fair Grounds, Syra-
cuse NY. Contact: cornellmaple.com

Thank you to our Research Alliance Partners

The research published in the Maple Syrup Digest is funded in part by the
North American Maple Syrup Council Research Fund. The Fund is sup-
ported by Alliance Partners and other contributors who make generours
donations each year. Please support these businesses and organizations.

Alliance Partners
CDL Maple Equipment
DG USA
Haigh’s Maple Syrup & Supplies
Hillside Plastics
Indiana Maple Syrup Assoc
Lapierre Equipment
Maple Hollow
Maple Syrup Producers Assoc of CT
MA Maple Producers Association
NH Maple Producers Association
Randall’s Maple LLC
Sugar Bush Supplies Co
Sunrise Metal Shop
Technologie Inovaweld

VT Maple Sugar Makers’ Association
WI Maple Syrup Producers Association

Contributors
Karen Haigh’s Memorial
Camp Aquila
Ohio Maple Producers Association
New Hampshire Maple Producers Assoc.
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benefit for you.

USA __ 1 Year $10.00

Subscriptions

Most state associations include a Maple Syrup Digest subscription with your annual dues.
Before subscribing, please check with your association to see if this is already a member

CANADA __1 Year $15.00
Remit by postal money order (in US funds) for Canadian subscriptions.
This is a: __new subscription __ renewal

Address

Make checks payable to Maple Syrup Digest and mail to:
Maple Syrup Digest, PO Box 6, Plainfield, MA 01070
If you're moving, please be sure to send us your change of address.

Classified ads

Classified ads are free for Maple Syrup Digest subscribers (up to three
i lines)! Send your ads to editor@maplesyrupdigest.org. :

! For Sale: Justamere Tree Farm; solar-powered & wood-fired maple farm in
Worthington MA. 52-acres including 2,000-sq ft home, 5,100 maple taps,1,000-
sq ft commercial kitchen, 3'x12" wood-fired evaporator with steam hood &
preheater, 15KW solar system, additional buildings & quality equipment.
Contact Marian & J.P. Welch at info@justameretreefarm.com 3

The North American Maple Syrup
Council has received a number of
generous bequests from sugarmakers
who wanted to ensure that the impor-
tant work of our organization can car-
ry on. Those funds helps us promote
the maple industry and support our
members. Planned giving like this is a
way for you to show your support for
the maple syrup industry for many
years to come. It's a simple process.

Please Consider Including NAMSC in Your Estate Plan

Contact your attorney for informa-
tion on how to revise your will, or
your financial institution, plan admin-
istrator, or life insurance agent for the
procedures required to revise your
beneficiary designations.

The information needed for your
legal documents is: North American
Maple Syrup Council, PO Box 581,
Simsbury, CT 06070.
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