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Introduction

When you think of maple syrup, you probably think of
Canada since over 75% of the world's supply is
produced there (Crops, 2021). In high maple syrup-
producing areas like Canada, sugar maples (Acer
saccharum) are the most popular trees to tap for maple
syrup due to the higher sugar content in their sap
(Perkins, 1996). However, sap can be harvested from
any maple species, as well as other tree species such as
birch and walnut. In Utah, two common tappable maple
species are boxelder, sometimes called ashleaf maple
(Acer negundo), and Norway maple (Acer platanoides).
Both species are abundant throughout the state, with
the former primarily found in natural mid-elevation
canyons and the latter extensively planted in urban
landscapes.

Maple syrup is a natural source of sugar and can be
used in many recipes to make yummy treats and foods.
The best part is that it is relatively easy to obtain and
simple to make. The required components to produce
maple syrup include: (1) correct-sized trees in the Acer
genus, (2) the right temperatures for sap flow, and (3)
the equipment to collect and process sap.

Tree Identification

Maple trees are often identified by their unique leaf
shape, but this can lead to misidentification. For
example, London planetree (Platanus x acerifolia)
leaves have a classic maple leaf shape and a similar
growth habit to Norway maple (Figure 1). Boxelder is a
maple, but its leaves do not resemble typical maple

leaves as they have three leaflets. Another helpful
identification characteristic is the fruits. Maple fruits are
called samaras, come in attached pairs, and have
“wings” adjacent to one side of the seed (Figure 2). Ash
trees, which are commonly misidentified as maples,
also have samaras, but they are singular with one seed
and one wing.

Maples have opposite buds (Figure 3), which means
that buds, stems, and leaves are arranged directly
across from one other rather than staggered. This

pattern can greatly help narrow down the possibilities

Figure 1. Leaf Comparison: (left) London
Planetree; (middle) Boxelder; (right) Norway

Figure 2. Samara Comparison: (left) Boxelder;
(right) Norway Maple



during the dormant season, as the only other common
trees in Utah landscapes with this arrangement are ash,
horse chestnut, and dogwood. Ashes are easy to
misidentify as maple because of this shared
characteristic. Ash buds typically have more
pronounced “knobs” at each bud where the leaf was
attached. Maple buds have a smoother appearance
without noticeable scars where the leaf was attached
(Figure 4). Alternative branching, where the buds,
leaves, and stems are staggered, is more common than
opposite branching.
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Figure 3. Budding and Branching Comparison

s There are a few
important things to
consider when picking a
tree to tap. The first one
is the diameter at breast
height (DBH), which is the
tree’s diameter around
4.5 feet from the ground.
The general rule is a
minimum of 10 inches of
trunk DBH for tapping.
Trees with a DBH less
than 10 inches can be
tapped but will produce
less sap.

Figure 4. Bud Comparison:
(left) Maple; (right) Ash

A concern with tapping
smaller trees is that it will harm the tree. Smaller trees
can be sustainably tapped for many years. This
calculator found at
https://mapleresearch.org/pub/tzspreadsheet/ from
the University of Vermont is a good resource to aid in
tapping sustainably. Larger trees over 18 inches in DBH
can support more than one tap without harming the
tree or sacrificing flow rate (Table 1; Carusone, 2020).

Table 1. Recommended Number of Taps Per
Trunk Diameter

Diameter (in.) No. taps
10-17 1
18-24 2
25+ 3

Another thing to consider when selecting a tree to tap is
finding healthy trees, which is especially important
when using smaller-diameter trees. Tap holes in
unhealthy trees can take longer to heal, allowing more
opportunity for disease and insects to invade the tree
(Wolfe, 2019). It can also affect sap production and
sugar content. Use healthy-looking trees with big
crowns and little to no dead branches.

Temperature

The driving force behind sap flow is temperature.
Alternating temperatures below freezing at night
followed by daily temperatures above freezing during
the day cause the sap to flow. Freezing temperatures
cause sap to flow up into the branches. Warmer
temperatures cause this water to fall back down the
tree and pick up the sugars, which seep from the
sapwood when it warms up (Tyree, 1984). This pattern
occurs throughout the dormant season until nighttime
temperatures stay above freezing in the springtime.
Tracking local weather data can identify when this
occurs in your area, but in Logan, Utah, these
temperatures generally start occurring mid to late
February. The Utah Climate Center is a good place to
check for local temperatures.

Once the tree’s buds start to swell, the sap will change
in chemistry, imparting an off-flavored “buddy” syrup
that most people dislike. When your syrup starts to
taste “buddy,” you should pull your spouts and let the
trees begin the healing process over the taphole.

Tapping a Tree

To start tapping, choose a spot on the tree about breast
height. The ideal height is wherever it is comfortable to
drill and collect sap that will not be buried by snow nor
too high to reach when the snow melts. The hole should
be about 1.5 inches deep and the same diameter as the
spile, which is the hollow “spigot” put into the tree.


https://mapleresearch.org/pub/tzspreadsheet/
https://climate.usu.edu/mchd/index.php

Place the drill bit and spile next to one another and
mark the bit where the spile ends to help gauge the
right depth. A snug fit of the spile into the tree is
required; drill straight, using the bit to clear out
shavings and produce a clean hole. Gently tap the spile
into the hole until it has a snug fit and you hear the
sound change when gently tapping on the spout.
Although south-facing tapholes often produce more sap
at the beginning of the season, north-facing tapholes
will tend to produce more sap toward the season’s end.
Overall, it does not matter which side of the tree is
tapped. The most important thing is to move your taps
around the tree when you drill a hole every year so that
they always go into fresh white sapwood.

Hang a bucket or other
receptacle to collect the
sap (Figure 5). Everything
from milk jugs to bathtubs
have been used to collect
sap, but buckets are the
most common. A good
collection receptacle will
be clean, food-grade, and
easy to secure so it cannot
be readily knocked off by
wind or other factors
(Figure 5). A covering is
optional but highly advantageous to help keep the sap
clean from foreign objects and reduce the need for
straining before processing.

Figure 5. Bucket and Spile

Using the Sap

Sap can spoil if not processed or correctly stored in
sufficient time after flowing (Roberge, 2013). Ideally,
sap should be processed or stored within a few days of
exposure. When sap flow is high, collection may need to
occur every day. Sap turns cloudy and will not taste very
good once it spoils (Kidd, 2012). If this happens, discard
the sap as it is useless. Sap can be stored by freezing for
long periods (Ingham, 2021). Unprocessed sap has been
used as a healthy drink called “maple water.” It can also
be used as a substitute for water when cooking to add a
subtle amount of sugar and various minerals to your
dishes.

The most popular use for sap is making maple syrup.
The ideal syrup has a sugar content between 66%—68%,

which involves boiling a significant amount of water out
of the sap (Davenport, 2013). Generally, it takes about
40 gallons of sap to make 1 gallon of syrup, so the
process takes significant time and energy. The process is
as follows:

1. Sap should be boiled in a broad, shallow pan of
food-grade quality at a depth of 1-1.5 inches
for the greatest efficiency in removing the bulk
of the water (Figure 6). For hobbyists, this is
typically done outdoors over a fire or propane
stove. As the water evaporates, add more sap
to keep the liquid level within the target depth.
This can take significant time, but it should be
watched carefully as a low pan may scorch the
sugars and ruin the batch.

2. Once most of the water evaporates, the syrup
should be finished in a more controlled
environment such as a kitchen stove where
temperatures can be controlled more easily.
Once the liquid is golden brown and
approaching 217 °F to 219 °F, it should be fine-
filtered to remove “sugar sand,” a natural
debris from minerals in the sap. Use a
cheesecloth or other straining fabric over a
colander. It can then be transferred to a smaller
pan to finish reducing indoors.

3. The syrup is done when it reaches a
temperature of 7 °F above the boiling point of

Figure 6. Boiling Preconcentrated Sap Into
Syrup at Home




water. Note that this changes daily based on
the barometric pressure and elevation at which
you are boiling. A hydrometer or refractometer
can be used to measure the syrup until 66 Brix
is achieved. If the syrup is boiled too little, it will
be thin and prone to spoilage due to excess
water. If the syrup is boiled too long, it may
crystallize.

4. Syrup can be canned or bottled for long-term
storage or frozen indefinitely. To bottle, heat
syrup to 179 °F to 190 °F and immediately
transfer to sterilized jars. Add lids and tighten
rings until finger tight and allow to cool. If
properly packaged, it will last for many years
unopened, but once it has been opened, it
should be refrigerated. Use caution when using
old syrup and watch for off-colors and off-tastes
as a sign of spoilage (Stokes, 2020). If not
canning or bottling the syrup, store it in bottles
in the refrigerator while it is being consumed
(Figure 7).

Figure 7. Homemade Utah Maple Syrup, Ready for the
Refrigerator

Syrup can be used as a traditional condiment or an
ingredient in many other tasty foods. Some of these
include maple taffy, fudge, pie, pudding, baked beans,
and more. It can also be used as a sugar substitute,
adding a natural maple flavor to other goods. Due to its
low glycemic index, it is considered a healthier sugar. A
ratio of 0.75:1 syrup to white sugar is recommended
when used as a substitute. For every 1/3 cup of syrup
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Figure 8. Old Tapping Holes: (left) 8 Months After
Tapping; (right) 2 Years After Tapping

used, reduce the required water by 1 tablespoon
(Hillsboro, 2022). There are countless recipes online
that use maple syrup; be creative, and you may just find
a new favorite use for your “liquid gold.”

Tapping the Next Year

If kept healthy otherwise, a maple tree can be tapped
for the duration of its life. Some speculate that in
Vermont, trees currently being tapped were alive during
the Civil War (Hillsboro, 2022). Creating a hole in the
tree to collect sap does not cause significant long-term
damage to a healthy tree (Figure 8). Within a few
months, it will scar over and will not cause any further
distress to the tree. That being said, it is important to

drill next year’s hole in a different location since sap
does not flow through scar tissue. A general rule is to
previous year’s tapping
location at least 1 inch
\_/ inches (Figure 9). Moving
Year 2 the taps in this zig-zag
tree has time to add
more sapwood to the
before the same spot is
tapped again.

Y¥earl Year3
L ] L

NS

Figure 9. Tapping Pattern
for Multiple Years

move laterally of the
Y
and vertically about 8-12
- pattern ensures that the
original tapping location
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