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In a previous article we reviewed previ-
ous work and described an approach to 
determine the amount of syrup gained 
by adding a second taphole to a tree 
(Perkins et. al. 2025).  This study fol-
lows up on that work by determining 
yields from trees across a wide range 
of sizes with either a single, or two ta-
pholes, over several seasons.

This work was conducted at the UVM 
Proctor Maple Research Center in Un-
derhill Center, Vermont, from 2019-
2024.  In 2019 and 2020, red maple trees 
were studied.  Sixteen trees averaging 
15.1 inches dbh (range 13.1-19.4 inches 
dbh) were used.  Half the trees had a 
single taphole with the other half hav-
ing two tapholes.  When two-taps were 
used, one taphole was drilled above the 
lateral and the second taphole drilled 
below the lateral on the opposite side 
of the tree.  This approach was chosen 
to maximize the separation of tapholes 
on the stem as a way to maximize sap 
yield.  Droplines were 36” and tapholes 
were 5/16 inches diameter drilled 2 
inches deep.  All tapholes within a sea-
son were drilled on the same day by the 
same person.  Vacuum was supplied by 
a Busch rotary-claw pump running at 
27-28.5” Hg.

From 2021 to 2024 (4 seasons), the yield 
from sugar maple was measured.  For 
the 2021 and 2022 seasons, 20 trees 
were selected with an average dbh of 
15.8 inches (range 12.7-23.4 inches), 
with 10 trees having a single tap and 10 
trees having two taps.  Again, tapholes 
were on opposite sides of the stem and 
above and below the lateral line.  Dur-
ing the 2023 and 2024 seasons, larger 
trees were used, with an average di-
ameter of 24.7 inches (range 18.7-32.5 
inches dbh), again with tapholes placed 
for maximal separation. 

Tapholes were connected to individ-
ual vacuum sap collection chambers 
in which sap could accumulate dur-
ing each flow period.  Sap yield and 
sap sugar content was measured after 
each flow and totaled for the season.  In 
some cases, particularly with red maple 
in 2020, tapholes for undetermined rea-
sons produced little or no sap.  In those 
cases, the data for those trees was dis-
carded. 

For red maple in 2019, two tapholes 
from one tree produced on average 
21.8% more sap than one taphole.  In 
2020, two tapholes produced only 1.8% 
more sap than a single taphole.  
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red and sugar maple with two taps is 
27.4%, which is close to the 28.8% aver-
age increase of sugar maple alone.

In order to examine the effect of tree 
size on sap yield increase, plots of sap 
yield by tree diameter were constructed 
and linear regressions of sap yield by 
tree size calculated for one-taphole and 
two-taphole trees for each year.  From 
these relationships, the amount of addi-
tional sap that could be produced from 
two-tapholes above that of a single 
taphole was calculated for a range of 
sizes for each year of the study (Figure 
1).  Due to the low number of trees and 
the high number of dry tapholes, data 
from 2020 (red maple) was not used in 
this analysis.

Trends for sugar maple trees from all 
years showed general steady increases 
in the amount of sap produced from 
two tapholes as compared to one as 
tree size increases.  Results from the 
2021/2022 seasons (sugar maple, small-
er average tree size) produced a high-
er amount of additional sap with two 
tapholes than the 2023/2024 seasons 
(sugar maple, larger tree size).  This 
may somehow reflect the differences 
in experimental setup, or simply dif-
ferences among the individual seasons.  
The amount of flow during individual 
seasons is strongly related to the num-
ber of high-flow events (Perkins et. al. 
2025).  Seasons with more high-flow 
events produce more sap whereas 
seasons with low-moderate flow flow 
events have little impact on total sea-
sonal production.  This is likely a result 
of the number, depth, and duration of 
thaws during each season, which is

As noted earlier, the 2020 results in-
cluded several dry (or nearly dry) ta-
pholes, so it is unclear whether the low 
additional sap yield was due to season-
al variation, was normal, or was due to 
the high number of dry tapholes.

With sugar maple, the additional 
amount of sap collected from 2021-2024 
averaged 28.8% with a range from 22.7-
37.7%.  In general, the amount of sap 
collected across the two tapholes in the 
two-tap trees within each season was 
roughly equal.  The greatest difference 
occurred in 2024, when by the end of 
the collection period 60% of the taps 
placed below the lateral (on the south 
side of the tree) had dried out, com-
pared to only 10% of the taps placed 
above the lateral line, including both 
the single and double-tapped trees.  
This also likely reduced sap yield from 
the two-tap trees, thus causing a some-
what lower additional amount of sap 
from those trees that year.  Additional 
sap yield from the two-tap trees over 
the one-tap trees for red maple in 2019 
was 21.8%, close to the low end of the 
difference seen for sugar maple trees.

Sap sugar content did not differ sub-
stantially between one and two-tap 
trees, averaging 1.86 and 1.78°Brix, re-
spectively.  In three of the seasons, sap 
from one-taphole trees was marginally 
higher – in other years the sap from the 
two-taphole trees was slightly higher.  

Over the six years of study, including 
both red and sugar maple, the average 
increase in sap yield with a second tap 
for trees was 23.1%.  If we exclude 2020, 
the average increase in sap yield for
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timates, but will instead leave it to 
producers to use this information to 
decide for themselves at what point 
it is appropriate to consider adding a 
second tap to trees.

It should be noted that the amount of 
internal compartmentalization could 
also impact the amount of sap pro-
duced.  Trees that have been tapped for 
many decades or large trees that are in-
ternally hollow have less wood volume 
to produce sap during a flow period.  
This similarly applies to vacuum level.  
The higher the vacuum, the further sap 
will be moved within the stem.  Lower 
vacuum will draw sap to the taphole 
from a smaller volume than high vacu-
um, thus impacting the amount of sap 
produced by each taphole.

Consideration should also be given to 
the growth rates of trees, which typi-
cally are low for large, mature indi-
viduals.  Adding a second taphole may 
not always be sustainable in terms of 
new wood growth and identifying ad-
equate tapping areas on the stem (van 
den Berg et. al. 2016), although keeping 
tapholes widely separated within the 
tapping band (opposite sides and high/
low) tapping below the lateral (Perkins 
et. al. 2016, Rademacher et. al. 2024) 
along with other tapping practices may 
help reduce the problem of hitting non-
conductive wood (van den Berg et. al. 
2024).

A second tap also has a cost in terms of 
materials (dropline) and time to install/
maintain. Once installed, the potential 
exists for neglecting to actually drill the 
second taphole during tapping. If an

highly variable from year-to-year.

Although there is significant varia-
tion from year-to-year, by combin-
ing the trends for sugar maple trees 
(2021-2024 seasons) and assuming an 
average sap sugar content of 2°Brix 
we see the average relationship be-
tween tree size and the additional 
amount of syrup produced (Figure 2).  
The estimates provided in this study 
broadly overlap with the estimates 
given in the previous work (Perkins 
et. al. 2025).

In this study, a tree of 13 inches di-
ameter would produce 1.5 lbs of ad-
ditional syrup with two taps over 
that with a single tap.  A 15-inch di-
ameter tree would produce 1.8 lbs 
more syrup.  At 18 inches, the size at 
which a second tap is recommended 
in revised tapping guidelines (Per-
kins et. al. 2022, Isselhardt 2023), 2.1 
lbs of additional syrup would be pro-
duced with a second tap.  At 20, 25, 
and 30 inches diameters, 2.3, 2.8, and 
3.4 lbs of additional syrup would be 
gained respectively.  At a bulk price 
of US$2.50 per lb, this represents an 
increase in gross profit of $5.23 at 18 
inches diameter (ranging from $3.85 
at 13 inches to $8.40 at 30 inches).  If 
selling retail, the gross profit would 
be considerably higher.  However, 
the additional cost in terms of materi-
als (tee, dropline, and spout) as well 
as labor for tapping and leak-check-
ing should be subtracted to deter-
mine net profit with a second taphole.  
Given that costs are highly variable 
among operations, we won’t attempt 
to calculate net profit from these es
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operation is diligent about leak check-
ing this oversight will likely be found 
early in the season. . If this goes unno-
ticed however, the loss of sap would 
extend beyond that theoretical 20-30% 
additional sap and impact all the trees 
along the lateral line until the mistake 
is fixed. The ultimate decision of “if” 
and “at what diameter” to add a sec-
ond taphole must largely be a personal 
decision of individual maple producers 
based upon their production goals, the 
tapping history, site quality which in 
turn influences growth rate of the trees, 
and the sap collection technology em-
ployed in the operation .
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Figure 1.  Estimated additional sap produced with two tapholes com-
pared to a single taphole per tree across a range of tree diameters.  Val-
ues were derived from regressions of sap yield increase with a second 
tap for red maple trees (2019) and sugar maple trees (2021-2024).  Lines 
represent average linear fit for one set of sugar maple trees in 2021 and 
2022 and for larger diameter trees in 2023 and 2024.  Variations in the 
magnitude and slope of the lines probably reflects year-to-year differ-
ences in the number and type (low, moderate, high) of sap flows.
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Figure 2. The amount of additional syrup in gallons per tap produced 
by a second taphole beyond that produced by a single taphole with high 
vacuum across a range of tree diameters.  The squares and solid black 
line indicate the results of field studies from 2019-2024 described in this 
paper.  The value accompanying each point is the gain in syrup in lbs/
tap.  The dashed curve shows the estimated results from the previous 
study (Perkins et. al. 2025, “When to Add a Second Tap Under Vacuum? 
– Part 1”).


