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Supporting Sustainable Management of Private Woodlands  

An Extension Publication of the Department of Natural Resources, New York State College of Agriculture and Life Science,  

a Statutory College of the State University at Cornell University, Ithaca, New York 

 

1.1 Maintaining a Healthy Sugarbush 

Peter Smallidge, NYS Extension Forester and Director, Arnot Teaching and Research Forest, 

Department of Natural Resources, Cornell University Cooperative Extension, Ithaca, NY 14853. 

A sugarbush is a special type of woodland. Woodlands include a complex mixture of natural processes and attributes such 

as soil type, elevation, tree species, types of wildlife, history of use, tree age and more. Foresters can help maple producers 

gain an in-depth understanding of these factors to achieve a healthy and productivity sugarbush, but there are several 

steps a maple producer can take on their own.  

Three principles should guide the way a maple producer looks at a sugarbush. These principles apply to all woodlands. 

First, managing the sugarbush to produce a specific product, in this case sap, is really about managing which plants 

receive sunlight. Sunlight feeds the leaves which make sugar, which of course is needed for high quality sap. Second, 

trees are biological organisms, similar in some respects to a tomato plant, a cow, or a human being. Biological organisms 

are born, grow and eventually senesce. They also 

respond to stressors in their environment, and 

their vigor determines how well they respond. 

Third, as trees get larger they require more 

ǎǇŀŎŜΦ .ŜŎŀǳǎŜ ǘǊŜŜǎ ŎŀƴΩǘ ƳƻǾŜ ŀǎ ǘƘŜȅ ƎŜǘ 

crowded, some trees will die as the sugarbush 

matures. 

With these principles in mind, a reasonable goal 

for a sugarbush is to make sure that trees of 

good vigor and potential longevity have 

adequate sunlight, stress events are minimized, 

and the effects of crowding are controlled by the 

owner who selects which trees remain. 

Following are a few actions that maple 

producers can take to help keep their sugarbush 

healthy and productive.  

1. Monitor crown health. The leafy part of the 

tree, the crown, is perhaps the most 

important part of the tree to monitor. Be 

alert to evidence of unhealthy crowns. 

Symptoms of poor crown health may include dead branches in the upper part of the crown, poor leaf coloring during 

the growing season, unusually small leaves, or a transparent crown (Figure 1). There will always be a couple trees in a 

sugarbush with poor crown health, but if several trees show these symptoms a problem exists. A symptom tells you a 

problem ŜȄƛǎǘǎΣ ōǳǘ ƛǘ ŘƻŜǎƴΩǘ ǳǎǳŀƭƭȅ 

Figure 1. The crown of this sugar maple showed high levels of crown dieback. The 
soils were too shallow for good sugar maple growth. Dieback occurred after a heavy 
thinning that was followed by a late May frost and then defoliation by gypsy moth 
and forest tent caterpillar.  Accumulated stresses are difficult for a tree to endure. 
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identify the problem. Crown health may decline as a result of root problems, such as compaction from 

machinery. Repeated injury to the crown can also reduce health because of stress on energy resources 

in the roots; for example when defoliation coincides with drought. Crown problems often result in 

less sugar production and lower yields the following sap season. In extreme cases, minimize or avoid 

tapping to allow trees to recover a healthy crown. Unfortunately, the causes of unhealthy crowns 

often can be difficult to change. Some of the following actions also help maintain good crown health. 

2.  Assess competition for light among trees. 

Trees need light to grow. Although sugar 

ƳŀǇƭŜ ƛǎ ǘƻƭŜǊŀƴǘ ƻŦ ǎƘŀŘŜΣ ƛǘ ŘƻŜǎƴΩǘ 

thrive in shade. Maple producers need 

their trees to thrive, not just survive. The 

appropriate stocking, that is the number 

of trees of a given size per acre, is a 

numeric index of competition for 

resources, specifically light. There are 

also visual indications of too much 

competition for light. First, if the upper 

canopy, collectively the crowns of the tall 

ǘǊŜŜǎΣ ƛǎ ŎƭƻǎŜŘ ŀƴŘ ŘƻŜǎƴΩǘ ŀƭƭƻǿ ǎǳƴƭƛƎƘǘ 

through there may be too much 

competition for light. If the canopy is 

closed and some trees have rounded 

crowns yet other crowns are flattened on 

two or more sides, there is likely too 

much competition (Figure 2). If the maple 

trees produce seeds, but there are no seedlings, there is either too much shade or too many deer. 

Before taking action, visual cues to competition should be assessed by a forester who will measure 

stocking. In many cases the state forestry 

agency can provide a public forester to do 

the assessment. These foresters are 

ǇǊŜǇŀƛŘΧȅƻǳǊ tax dollars at work. If 

competition is high, thinning around the 

best trees will ensure they have enough 

light to continue to thrive. Look for 

resources on Crop Tree Management to 

guide the selection of trees to cut and 

those to leave. Woodlot and sugarbush 

thinning webinars are archived at 

www.youtube.com/ForestConnect.  

3. Look for interfering plants. Interfering 

plants are either native or non-ƴŀǘƛǾŜ ό!Y! άƛƴǾŀǎƛǾŜέύΣ ŀƴŘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǎƻƳŜǘƘƛƴƎ ǘƘŜ ƻǿƴŜǊ ǿŀƴǘǎ ǘƻ 

accomplish. Examples of interfering plants include multiflora rose, ferns, beech, striped maple, bush 

honeysuckle, and many more (Figure 3). For maple producers, interfering plants may complicate access for 

Figure 2. The tree in the center of the picture is shorter than the tree to the 
left, and has a smaller crown. The tree on the left is winning in the contest for 
light, but the shorter tree is still having a negative impact. 

Figure 3. Ferns and beech are native species, but can form dense thickets 
that complicate production for maple producers.  The canopy may be 
vigorous and healthy maple, but the understory portends future problems. 
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tubing or buckets. Interfering plants may also impede efforts to 

establish young desirable maple seedlings. In some areas, deer 

pressure is high and they browse desired plants. This browsing 

ƎƛǾŜǎ ŀ ƎǊƻǿǘƘ ŀŘǾŀƴǘŀƎŜ ǘƻ ǘƘŜ ƛƴǘŜǊŦŜǊƛƴƎ Ǉƭŀƴǘǎ ǘƘŀǘ ŘŜŜǊ ŘƻƴΩǘ 

browse. Strategies and techniques to control interfering plants 

depends on the problem plant, its abundance, how thoroughly 

the maple producer wants to control the plant, and if the 

ǇǊƻŘǳŎŜǊ ǿƛƭƭ ǳǎŜ ƘŜǊōƛŎƛŘŜǎ ƻǊ ƻǊƎŀƴƛŎ ǎǘǊŀǘŜƎƛŜǎΦ ¢ƘŜ ŀǳǘƘƻǊΩǎ 

website includes numerous resources to help control interfering 

plants.  

4. Monitor tree diameter growth. Tree diameter growth is critical 

to maple syrup producers. Diameter growth is an index of crown 

health. Diameter growth also helps heal tap holes, add new wood 

for future tapping, and as a reservoir for sap. A tree may produce 

the same amount of wood each year, but the thickness, known 

as the diameter increment, will decrease because the wood is 

spread around a bigger tree. Tapping guidelines assume tree 

growth is sufficient to add new wood and prevent future 

tapping into columns of stain froƳ ǇǊƛƻǊ ǘŀǇǇƛƴƎΦ άtŀǘǘŜǊƴ 

ǘŀǇǇƛƴƎέ ƘŜƭǇǎ ǇǊŜǾŜƴǘ ǘŀǇǇƛƴƎ ƛƴǘƻ ŀ ǎǘŀƛƴ ŎƻƭǳƳƴΣ ŀƴŘ ǎƻ ŘƻŜǎ ŀŘŜǉǳŀǘŜ ŘƛŀƳŜǘŜǊ ƎǊƻǿǘƘΦ tǊƻŘǳŎŜǊǎ ǎƘƻǳƭŘ 

expect annual diameter increments of 1/8th to 1/10th of an inch 

for trees less than 16 inches, 1/10th to 1/12th of an inch per 

ȅŜŀǊ ŦƻǊ ǘǊŜŜǎ мс ǘƻ нл ƛƴŎƘŜǎΣ ŀƴŘ мκмнǘƘ ǘƻ мκмсέ ƻŦ ŀƴ ƛƴŎƘ ŦƻǊ 

larger trees. The actual growth necessary to provide a sufficient 

thickness of new wood depends on depth of tapping and the 

ƻŦŦǎŜǘ ƻŦ ǘƘŜ ǘŀǇǇƛƴƎ ǇŀǘǘŜǊƴ ōŜǘǿŜŜƴ ȅŜŀǊǎΦ ά.ŀƴŘ ǘŀǇǇƛƴƎέ 

high versus low bands of the tree will reduce the expectation for 

diameter growth (but why would you strive for slower growing 

trees?). Annual measurements at the same position on the stem 

with a tape measure will reveal tree growth. Producers can 

place an aluminum nail in the ǘǊŜŜ ŀǘ мнέ ƘƛƎƘΣ ŀƴŘ ǳǎŜ ŀ оΦрft 

stick to locate consistent height to annually measure diameter 

at breast height (dbh) (Figure 4). Measure a minimum of 30 to 

40 trees, but at least one per acre. Just as producers should 

measure sugar concentration, so they need to measure tree 

diameter growth. 

5. Consider tree age and longevity. Sugar maple can be a long-

lived tree, with some trees reaching 300 to 400 years of age 

under ideal conditions. Under normal conditions, maple will 

likely have reduced production between 150 and 250 years of 

age. Maple producers could assess if there are patches of old 

or otherwise unproductive maples and regenerate a couple 

small patches every few years. Cutting within patches needs 

to be sufficiently intense to allow sunlight to the forest floor.  

Figure 4. Repeated accurate diameter measurement of 

this white pine is simplified by a nail at approximately 

12 inches above ground and a 3.5 ft stick. 

Figure 5. Plastic fence hung on a single strand of high 

tensile wire on a bumper block, for small patch cuts, 

will help reduce the impact of deer on small seedlings 
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Patches could be 0.25 to 0.75 acres, and vigorous trees within the patch could be 

retained. Young seedlings should be protected from deer by fencing (Figure 5) or dense 

continuous piles of brush around the perimeter. 

A forester can help assign vigor-ratings to trees, 

and producers can monitor sap production for 

individual trees. The location and timing of 

patch cuts should synchronize with planned 

changes of tubing and mainline. 

6. Livestock. Historically many farm woodlots and 

sugarbushes allowed cattle and other livestock 

to free range. In these cases, grazing involved a 

perimeter fence and then free choice by the 

livestock. This continuous or set-stock grazing 

proved detrimental to the animals, the concept 

as for trees, see #2) was too high. Sustainable 

grazing is possible, but requires considerable 

work. Silvopasture is a deliberate process of 

integrating livestock into woodlands while also 

managing for nutritious forage plants. 

Management-intensive rotational grazing in small paddocks, with herd/flock 

movement daily ensures ample rest periods for the land and intensive, and restorative 

grazing of the forages (Figure 6). With careful planning, silvopasture practices can solve 

some interfering plant problems. Any plans for deliberate grazing should assure that 

root damage is avoided; pigs in particular can cause root damage through their 

ǘŜƴŘŜƴŎȅ ǘƻ άǊƻƻǘΦέ ¢ƘŜ ŀǳǘƘƻǊΩǎ ǿŜōǎƛǘŜ Ƙŀǎ 

several references and resources for silvopasture. 

7. Avoid soil ruts and compaction. While tree crowns 

are perhaps the most important part of the tree 

for producers, tree roots tie for first place or a very 

close second place. The roots anchor the tree to 

the ground, pull water from the ground into the 

stem for sap, and feed the foliage. Damage to 

roots by tractors, skidders, or livestock can cause 

sugarbush, but they should limit the number of 

trails. In chronically damp or soggy areas, install 

corduroy with a continuous mat of small logs and 

poles to float the tractor. Use as small a machine 

as possible that is safe and effective, and add high 

floatation tires if practical. Other types of woods 

work should allow equipment only during seasons 

when the ground is firm, usually summer, dry falls, 

and during cold winters. Repairing ruts with fill or 

corduroy may help avoid the need for a new trail and new damage in a new area, but 

this will not repair the damage to the roots. 

Figure 6. Small ruminants and poultry may be better suited to 

sugarbush silvopasture than cows and cattle.  Each species has 

unique attributes that need consideration. 

Figure 7. Ruts more than a couple inches deep will shear root, 
limit water and nutrient uptake, and expose the tree roots to 
infection. Some roads are necessary, but limit the extent of 
roads. In wet areas, invest some low value stems to make 
corduroy that will float equipment. 
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8. Mixtures of species. Your sugarbush will 

generally be healthier and more resistant to 

stresses such as insect defoliation if there is 

a mixture of species. When thinning a 

sugarbush to provide more light to desired 

trees, avoid the temptation or outcome of a 

monoculture. Providing adequate sunlight 

to keep a thrifty maple healthy may be best 

ŀŎŎƻƳǇƭƛǎƘŜŘ ōȅ ŎǳǘǘƛƴƎΧŀƴƻǘher 

ƳŀǇƭŜΧǘƘŜǊŜΣ L ǎŀƛŘ ƛǘΣ ƛǘ ƛǎ ƻƪŀȅ ǘƻ Ŏǳǘ ŀ 

maple. Seriously though, most producers 

can look at a maple with a small crown, weak 

fork, or old scars from maple borers or 

tractors and know that tree is not 

productive or is otherwise risky (Figure 8). 

Bucket producers have the advantage of 

ǘǊǳƭȅ ƪƴƻǿƛƴƎ ŀ ǘǊŜŜΩǎ ǇǊƻŘǳŎǘƛǾŜ ŎŀǇŀŎƛǘȅΦ 

Paint or mark a tree of low productivity 

during the season, and cut that tree later in the year when time permits. When 

cutting firewood or thinning, set a target for the main canopy to be about 75% 

ǎǳƎŀǊ ƳŀǇƭŜ ƻǊ ǊŜŘ ƳŀǇƭŜ ŀƴŘ нр҈ ƻǘƘŜǊ ǎǇŜŎƛŜǎΦ ¢ƘŜǎŜ ŀǊŜƴΩǘ ƘŀǊŘ ƴǳƳōŜǊǎΣ ōǳǘ 

use them as a guideline. 

Time is of course the biggest obstacle to maple producers working in their 

sugarbush. Start with the easy tasks, and keep a list of priorities. Use this list to 

guide a discussion with a forester from your state forestry agency or your 

consulting forester. Let them know your goal is a productive and healthy 

sugarbush. A forester can help you develop a plan and a schedule to optimize the 

use of your time. Finally, be safe in the woods; there are too many stories of maple 

producers hit by trees and crushed by tractors. 
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Figure 8. Disease and damage can cause weak stems that are prone to failure. 
Trees like the one pictured should be removed to avoid complications during 
the season and free growing space for nearby maple trees. 
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1.2 Identifying Maples and Associated Species 

The following information is largely reproduced from a bulletin titled Know 

Your Trees, initially developed for Cornell University by J.A. Cope and Fred 

E. Winch, Jr. Below are illustrations of some of the unique terms botanists 

use to describe tree anatomy. Learning these terms will make it easier for 

you to describe tree species you havenôt identified yet. It should also help 

you to know what to look for when attempting to identify an unfamiliar tree. 
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11 

Identifying trees by trunk bark alone can be difficult, even for fairly 
experienced maple producers. Bark tends to vary with how fast the tree is 
growing and in different regions and soils. Having some good pictures can 
be helpful. Trees also tend to have some bark color variations that are 
helpful to know on a sunny, dry day, but that are not as readily visible on 
cloudy days when the bark is wet.  

All maples have buds that are opposite where many of the other forest 
species, or non-maples, have alternating buds. Ash is the other tree 
species with opposite buds, but ash can be easily identified by its much 
thicker twigs and diamond-shaped bark. Trees with bark that is often 
confused with maple include red oak, poplar or aspen, and basswood. 
These trees, however, all have alternate buds. 

 

THE MAPLES  

Maples (Acer spp.) are an important group of forest trees in New York 
State. Sugar maple is the state tree, and maples provide syrup, valuable 
hardwood timber, wildlife foods, beautiful fall colors, lawn trees, and 
watershed protection. Of the 16 or more maples east of the Rocky 
Mountains, 8 are found with moderate to high frequency in some parts of 
the state. These include sugar maple, red maple, silver maple, striped 
maple, Norway maple, box-elder, mountain maple, and black maple.  

Maples as a group are readily distinguishable from other trees by 
their opposite arrangement of buds, leaves, and twigs, together with the 
characteristically shaped simple maple leaf (box-elder is the only exception, 
having compound leaves). The fruit of the maple group is also distinctive. 
Without exception, the fruit are winged seeds, borne in pairs and clusters of 
pairs, and commonly called samaras. 

Pretty much any maple tree will yield sap that can be converted into 
maple syrup with fairly consistent maple flavor. However, not all maples are 
of equal value for making maple syrup. The three maple species used 
primarily for syrup production in New York are the Sugar Maple, Red 
Maple, and Black Maple. These trees tend to give both higher levels of 
sugar in the sap and stay dormant longer into the spring. Other maples can 
be used but have some drawbacks.  
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Tapping-Size Maples 

Sugar Maple (hard maple, Acer saccharum) 

Sugar maple, the official state tree of New York, is a 
magnificent forest tree abundant everywhere in the 
state outside of Long Island. It provides beautiful 
borders to many miles of highway. It yields a wood of 
high grade. It is hard, strong, close-grained, and tough, 
with a fine, satiny surface, and is in great demand for 
flooring, veneer, interior finish, furniture, shoe lasts, 
rollers, and as a fuelwood of the best quality.  

Bark: on young trees dark gray in color, close, smooth, 
and firm, becoming furrowed into long, irregular plates 
lifting along one edge.  

Twigs: slender, shining, color of maple sugar.  

Winter buds: very narrow, sharp-pointed, brown in color, terminal buds much larger 
than laterals.  

Leaves: simple, opposite, 3 to 5 inches long and fully as wide, 3 to 5 shallow lobes with 
wide-spaced coarse teeth, dark green in color above, paler below; clefts rounded at 
base. ñUò shaped notches between leaf lobes, known as ñsinusesò.  

Fruit: samaras, in short clusters, ripening in September.  

Seeds: join each other in straight line.  

Wings: turn down almost at right angles.  

Distinguishing features: rounded cleft between lobes of leaves; leaf lobes lacking 
small teeth; sharp-pointed, brown buds; brown twig. 
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Black Maple 
(Acer nigrum) 

Black maple can 
be very difficult to 
distinguish from 
sugar maple. It has 
pointed buds and 
similar bark. 
Secondary leaves 
often appear to be 
three lobed rather 
than five lobed as 
on sugar maple. 
However, there is 
no real need to 
distinguish black 
maple from sugar 
maple because 
their performance 

in producing maple syrup is identical. 

Further distinguishing features include: drooping leaf edges and tips, hairy lower surface 
of the leaves, and orange-brown dull twigs. Black mapleôs fall color is typically yellow 
compared to the brilliant orange to amber of sugar maple. 

Red Maple (soft maple, swamp maple, Acer rubrum)  

Red maple derives its name from its brilliant autumn 
foliage. Though it is common in swamps all over the 
state, it is also abundant on moist slopes and 
increasingly common in partially cut woodlots. It is an 
extremely rapid-growing tree, furnishing a fairly strong, 
close-grained wood that is extensively used for cheap 
furniture, baskets and crates, mine props, railroad ties, 
and fuelwood. 

Bark: on young trunks smooth, light gray in color, often 
resembling beech; with age becoming darker and 
roughened into long ridges, often shaggy or scaly on 
surface; bark character extremely variable on different 
trees in same stand. Tends to have smaller checks or squares in the bark pattern, 
sometimes forming on younger trees or younger limbs in a bullôs-eye or target-like 
pattern.  

Twigs: rather slender, bright or dark red in color, without odor when cut or broken. 

Winter buds: broad, rounded, clustered, short stalk, red in color; terminal bud slightly 
larger than lateral buds; numerous large, plump flower buds along twig.  

 



14 

Leaves: simple, opposite, from 3 to 4 inches long, fully as wide, usually 3-lobed; clefts 
between lobes shallow and sharp angled (ñVò shaped) as contrasted with deep clefts of 
silver maple; leaf edges are serrated or saw-toothed; at maturity leaves light green in 
color above, pale greenish-white below.  

Fruit: samaras, in clusters on long stalks, ripening in May or early June.  

Seeds: joined more or less end on end.  

Wings: diverge at wide angles.  

Distinguishing features: red buds and twigs, sharp angle between leaf lobes; leaf 
margin with teeth. 

Red maples are 
commonly used in 
making maple syrup, 
but tend to have 
somewhat lower sugar 
content. Lower sugar 
content can be a 
problem for sugar 
makers because of the 
extra boiling that is 
required. For instance, 
sap at 4% sugar (a level 
a sugar maple standing 
in the open with a large 
full crown can attain) 
requires about 22 
gallons of sap to make 
one gallon of syrup. Sap 
at 2% sugar (common 

to red maple in the open or from sugar maple in a dense woods) requires about 43 
gallons of sap. Sap at 1% sugar (a level seen in silver maple, crowded red maple, or 
Norway maple) would require 86 gallons of sap to attain one gallon of syrup.  

Many older guides to maple syrup production will include a second problem with red 
maples. This is that is comes out of dormancy, buds swelling, earlier in the spring than 
sugar maple does. The conventional wisdom is that this early bud swelling results in an 
off-flavor in the syrup called ñbuddyò flavor. However, these days, red maples are 
tapped right along with sugar maple with no effect on flavor. While it is true that their 
buds swell earlier than other maple species, it has yet to be proven that this is the cause 
of any off-flavor. Tapping your red maples can significantly increase your syrup yields if 
you have a lot of them on your property.  
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Here is an example of two different types of Red Maple bark. The Red Maples are 
flanking an example of Sugar Maple bark. Both trees have highly variable bark patterns, 
so it takes practice to distinguish them without leaves! 

 

Silver Maple (white maple, Acer saccharinum) 

Silver maple is generally distributed throughout the 
state but is not nearly as common as red maple. It 
prefers the same general moist soil conditions, and 
the wood is used for the same purposes as the red 
maple with which it is included under the term ñsoft 
mapleò by lumbermen. Silver maple is frequently 
planted as a shade tree owing to its rapid growth, 
but because of its weak wood it shouldnôt be planted 
near homes or cars. Silver maple tends to be even 
lower in sugar content than red maple. These are 
usually yard trees in New York, not common in 
woodlots or forests except very near villages or 
cities. The leaves have very deep cuts or grooves 

on each side of the center lobe, buds are rounded and the bark is much smoother than 
sugar, black or red maple. 

Bark: on young trunks smooth, gray in color with reddish tinge; with age becoming 
reddish brown in color, more or less furrowed, surface separating in long, thin flakes 
that become free at ends and flake off.  

Twigs: similar to red maple but has distinctly rank odor when broken or crushed.  

Winter buds: similar to red maple but larger, usually very dense clusters of lateral buds. 

Leaves: simple, opposite, 3 to 5 inches long, fully as wide, 5-lobed; margins of lobes 
coarsely serrate; clefts between lobes, particularly middle two, very deep; at maturity 
leaves pale green in color above and silvery white below, hence the name ñsilver mapleò 



16 

Fruit: samaras, much larger 
than in red maple though 
maturing at about same time 
in spring.  

Wings: more widely 
divergent than those of red 
maple. Sometimes only one 
side of samara develops.  

Distinguishing features: 
silvery bark on upper limbs; 
deeply cut clefts between 
coarse-toothed lobes; rank 
odor from crushed twig; 
large-winged samaras.  

 

Norway Maple (Acer platanoides) 

 

Norway maple has been widely planted in residential areas, now overplanted, and is 
considered an invasive weed in some of the many areas of the state where it has 
naturalized. It is a common backyard tree, and it can also be used to make maple syrup. 
Again, it tends to have lower sugar content than sugar maple, but sugar content in these 
trees seems to vary significantly from tree to tree. A large, healthy, sun-grown backyard 
tree can have equal sugar to sugar maple. The bark has very fine checking and leaves 
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that look much like the sugar maple only much larger. It has large, blunt terminal buds, 
and a broad leaf on a long stalk. The leaf stalk has a white, milky sap when broken. The 
species was removed from some sections of New York City and Long Island during an 
infestation of the Asian long-horned beetle, an exotic insect that feeds on and 
reproduces in Norway maple, other maples, and a variety of other hardwoods.  

Box-Elder (Ash-Leaf Maple, Acer negundo) 

Finally, another common backyard tree is box-elder. Although its most common name is 
deceptive, it, too, is a maple. In some parts of the state, it is an incredibly common weed 
tree. It is easy to identify because it is so different from the other maples. Box-elder is a 
medium-sized tree found in moist locations at lower elevations, occasionally common, 
and its greatest value is stream bank stabilization and shading of streams. It has a 
compound leaf, hence the name ñash-leaf maple,ò but its clusters of samaras give it 
away as a maple. The leaflets are distinctly shaped and coarsely toothed. The tree has 
very weak wood and the trunk is rarely straight. The gray bark is ridged and furrowed, 
more and more so with age. The twigs are smooth and green even in the winter. Most 
box-elder have low sugar content, but again, a big one in a yard can be sweet. 
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Understory Maples 

Striped Maple (Acer pensylvanicum) is an increasingly abundant species in the 
maturing and shady forests of the state. It thrives in shade and is restricted to the 
subcanopy. Striped maple reproduces easily and sometimes forms a dense understory 
that inhibits the reproduction of other species. This species is distinguished by bright 
green bark with white, or sometimes dark stripes, large goose footïshaped leaves, and 
its samaras with wide-reaching wings. It rarely reaches a suitable size for tapping. 

Mountain Maple (Acer spicatum) is another shrubby maple that does not grow 
past the understory. You are only likely to find it at high elevations, in moist ravines and 
on steep slopes. Again, it rarely reaches a size sufficient for tapping. It can be 
recognized by its coarsely toothed leaves, down hairs on current-year twigs and bud, 
and in the summertime, a spike of flowers that blooms after the leaves are fully 
developed.  
 

 

 

Associated Species   

BIGTOOTH ASPEN (Populus grandidentata) 

Bigtooth aspen is a medium-sized, rapid-growing, short-
lived tree that develops best on deep moist soils but is more 
common on dry, upland, sandy, or stony sites, where it 
rapidly covers slashes and burns. Here it provides habitat 
for wildlife that use early successional cover. The wood is 
similar to that of the quaking aspen and is used for 
excelsior, pulp, woodenware, crates, and boxes. 

Bark: resembles that of quaking aspen, though small 
branches are of a more pronounced yellow color. Lower 
trunk generally more deeply furrowed than that of quaking 
aspen. 

Twigs: stout, round, reddish or yellowish brown in color in 
early winter, often pale and downy as contrasted with those 
of quaking aspen, which are shiny. 

Winter buds: usually larger than those of quaking aspen, 
terminal bud present; lateral buds generally bending away 
from twig, dull, dustylooking, light chestnut brown in color. 

Leaves: alternate, simple, 3 to 6 inches long, roughly triangular with square base, blunt 
apex, coarsely toothed margin in direct contrast to finely serrate margin of quaking 
aspen. 

Fruit: very similar to that of quaking aspen (p. 20). Seeds: spread by wind. 

Distinguishing features: coarse teeth on leaf with square base; twigs downy. 
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WHITE ASH (Fraxinus americana) 

White ash is a valuable and rapid-growing tree in the woodlots of New York State. It is 
common throughout New York and is found up to an altitude of 2,000 feet in the 
Adirondacks. It prefers to grow in rich, moist woods and is common on abandoned 
agricultural lands. The wood is heavy, hard, strong, close-grained, and tough. Large 
quantities of white ash are used for agricultural implements, tool handles, oars, 
furniture, and sporting goods. In some locations, especially open edges and roadsides, 
branch dieback and tree mortality are common.  

Bark: dark grayish brown in color, deeply furrowed with narrow, flat-topped, firm ridges 
that are somewhat scaly on older trunks; ridges in some instances tend to run together, 
enclosing diamond-shaped fissures.  

Twigs: very stout, smooth, shining, grayish brown in color, brittle, flattened at leaf bases 
(nodes); leaf scar notched.  

Winter buds: plump, blunt- pointed, dark brown or nearly black in color; terminal bud 
1/5 inch long, larger than lateral buds; last pair of lateral buds almost on level with 
terminal bud.  

Leaves: opposite, compound, 8 to 15 inches long, with 5 to 9 leaflets; leaflets sharp-
pointed, 3 to 5 inches long, with slightly and sparsely serrate margins; borne on short 
stems; by this characteristic may be distinguished from black ash leaflets, which are 
stemless.  

Fruit: winged seed, 1 to 2 inches long, broadly paddle-shaped with wing occupying 
position of blade; borne in long, open, drooping clusters, ripening in September, often 
not dropping off until early winter.  

Distinguishing features: thick twigs; compound leaves with stemmed leaflets; brown 
buds; ashy-gray, older bark. 

Unfortunately, White Ash are 

experiencing an epidemic due to the 

Emerald Ash Borer, an invasive pest 

that kills the tree (learn more in 

Section 4.2: Pest Insects). An 

infested ash tree will look unhealthy, 

with signs of woodpecker damage to 

the bark. This damage called 

ñblondingò happens as woodpeckers 

fleck the outer bark off the tree to get 

to the larvae underneath, exposing 

the paler wood. Ash makes good 

firewood, and thanks to the emerald 

ash borer, is a good choice of tree for 

removal to thin your woodlot. 
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BASSWOOD (Linden, Tilia americana) 
Basswood is a moderately common 
forest tree in New York State. It grows 
rapidly, and its lumber has a wide range 
of uses. It does best in the deep, moist 
soils of the woodlot sections but is 
generally distributed except in the high 
Adirondacks and Catskills. The wood is 
soft, even-grained, light, and fairly 
strong and is used for boxes, crates, 
inexpensive furniture, woodenware, and 
paper pulp. It is often used as a 
substitute for white pine. 

Bark: on young stems smooth, dark 
gray in color; on older trunks firm but 
easily cut, becoming furrowed into 

rather narrow, flat-topped ridges; on still older trunks furrows deeper, ridges more 
rounding and broader, surface scaly.  

Twigs: rather slender, smooth, bright red or greenish in color or covered by gray skin, 
zigzag, slightly mucilaginous when chewed; fibers of bark on twigs very tough, may be 
used as rope. 

Winter buds: terminal bud absent; lateral buds large, smooth, sometimes lopsided or 
humped, bending away from twigs, dark red or sometimes green in color. 

Leaves: simple, alternate, heart-shaped, 5 to 10 inches long, sharp-pointed, coarsely 
serrate along margin; leaf base asymmetrical. 

Fruit: round, woody nut, roughly pea-sized, borne singly or in clusters, with common 
stalk, attached midway to leafy bract, ripening in late fall but sometimes remaining on 
tree into winter. Bract acts as sail to scatter seed. 

Distinguishing features: often found in clumps; usually large, heart-shaped leaf; 
humpbacked bud on zigzag twig; fruit a pea-like nut attached to a slender ñparachute.ò 

Basswood is a maple look-alike. Without the give-away leaves, it can be hard to 
distinguish between the bark of basswood and maple in the winter. This is because both 
basswood and maple have highly variable bark. If you are not sure, there are two tricks 
to aid identification. 1. Even in winter, look up. You will be able to tell in the twig 
branching pattern whether your treeôs leaves are alternate or opposite. All Maples 
opposite, and one of the few trees in the region that are. Basswood is alternate. There 
is an illustrated example of opposite and alternate twigs on page 9. Basswood may also 
have value as a sap tree. The viability of processing its sap into syrup is being explored. 
Furthermore, its flowers are used to make a distinguished honey. 
 

AMERICAN BEECH (Fagus grandifolia) 

American beech has perhaps the widest distribution of any forest tree in the state and 
for that reason is one of the best known. In the Adirondacks and Catskills, it forms an 
important part of the hardwood forest but is almost equally common throughout the rest 
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of the state. Although the tree is of large and stately size, its wood is less valuable than 
that of many of its associates in the woodlot section of the state, with the result that it 
has been left standing. Because of its heavy shade, American beech has also excluded 
more valuable trees. Beech bark disease, which is a fungus that grows on injuries 
caused by a scale insect, infects and kills large numbers of beech trees in the 
Northeast. The wood is heavy, hard, strong, tough, and close-grained and is excellent 
as fuelwood. It also is used largely in the acid-wood industry, for baskets and crates, 
and to some extent for furniture. 

Bark: smooth, close, steel gray in color, easily recognized by this character. 

Twigs: slender, zigzag, smooth, shining reddish brown in color, becoming gray on older 
twigs. 

Winter buds: terminal bud present, slender, 3/4 inch long, sharp-pointed, covered with 
light brown scales; lateral buds not much smaller than terminal bud. 

Leaves: simple, alternate, 3 to 4 inches long, ovate, coarsely toothed on margin, bristle 
tipped; at maturity very thin, dull green in color above, pale green beneath. 

Fruit: stalked burr, covered with soft, curving prickles, containing a nut. Burrs: usually in 
pairs, open up to let nuts fall in early autumn, remain on tree into winter. Nut: triangular, 
pale brown in color, shining, with sweet, edible kernel. 

Distinguishing features: smooth, gray bark; coarse, sharp teeth on leaf margin; cigar-
shaped buds. 

Because of Beech Bark 

Disease (BBD), this once 

valuable tree is causing 

problems for sugarbush 

managers. The tree is 

shade tolerant and its 

seedlings and saplings are 

tough competition for young 

maple. It is able to easily 

sprout from its roots and 

form dense clonal colonies 

of these ñroot suckersò. This 

mode of reproduction has 

been enhanced by the 

spread of BBD ï a tree in decline will produce root sprouts at a higher rate. These 

dense colonies of understory beech shade out maple seedlings, and so their control has 

been a high priority. Learn more about how to control American Beech in Section 5.1 of 

the chapter on regeneration. 

YELLOW BIRCH (Betula alleghaniensis) 

Yellow birch is an important and prominent timber tree in New York State. It is common 
throughout the state, except on Long Island, on rich, moist uplands in company with 
beech and sugar maple, but also is found with red spruce in the swamps and along 
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waterways. The heavy, very strong, hard, close-grained, light brown wood is largely 
used for furniture, woodenware, flooring, interior finish, airplanes, and agricultural 
implements. Its value for fuelwood entitles it to a place in farmersô woodlots. Its seeds 
often sprout and grow from the tops of rotten stumps and logs. 

Bark: on young branches close, bright, silvery, 
yellowish gray in color; with age peeling into thin 
papery layers that roll back and extend up trunk in 
long lines of ragged fringe, making excellent tinder 
for starting fires in rain; on very old trunks 
becoming rough and furrowed, reddish brown in 
color. 

Twigs: slender, smooth, yellowish brown in color, 
and often hairy, slightly wintergreen-flavored; with 
abundant, spur-like laterals as in black birch. 

Winter buds: terminal bud present on spur-like 
lateral branches only, about 1/4 inch long, conical, 
sharp-pointed. 

Leaves: alternate, simple, ovate, 2 to 5 inches 
long, sharp-pointed, with fine doubly serrate-
margin, found usually in pairs, not opposite on 
lateral spurs, undersurface somewhat hairy, particularly along veins. 
Fruit: an erect, cylindrical, cone-like structure as in other birches, though usually wider 
in proportion to its length, 1-1/2 to 2 inches long, falling in late autumn and throughout 
winter. Bracts: 3-lobed, distinctly hairy, whereas in black birch they are smooth. 

Distinguishing features: silvery gray to yellowish bark, peeling in thin sheets; slight 
wintergreen flavor in bark and twigs; undersurface of leaves hairy along veins. 
 

EASTERN HEMLOCK (Tsuga canadensis) 

Eastern hemlock is a valuable forest tree that is very 
widely distributed throughout the state. It is 
particularly common on northern exposures, shaded 
gorges, steep mountain slopes, and borders of deep 
swamps. The wood is light, not strong, coarse-
grained, brittle, not durable, splinters easily, and is 
light brown in color. It is largely manufactured into 
construction lumber and is also in demand for 
mechanical pulp. 

Bark: reddish to grayish brown in color, with shallow, 
broad connecting ridges; inner bark bright cinnamon 
red in color. High tannin content of bark of 
commercial value in tanning leather.  

Twigs: slender, yellowish to grayish brown in color, rough when needles are shed.  

Winter buds: very small, reddish brown in color, not resinous-coated.  
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Leaves: borne singly, twisting to appear 2-ranked with third row pointing forward on top of twig; 
with distinct short stalk, flat, 1/2 inch long, rounded or notched at apex, dark green in color above, 
paler below with 2 white lines, persisting 2 to 3 years.  

Fruit: a cone, stalked, pendant, 3/4 inch long, ripening in one year, grayish brown in color when 
mature, falling during winter following maturity. Cone scales: with rounded entire margins. 
Seeds: in pairs, winged, light brown in color, 1/16 inch long, ripening in September. 

Distinguishing features: needles with tiny stalks; small cones. 

Hemlock has special significance to a sugarbush. It can be a really negative species to have 
around maple tubing ï it shades and freezes sap in the lines, and creates great habitat for 
squirrels and other rodents that chew through tubing. For this reason, many producers avoid 
running tubing through hemlock groves. Additionally, hemlock is an important species for 
ecosystem health as it shades and cools streams to adequate temperatures for fish and 
invertebrate reproduction. 

 

 

The hornbeams below can be very useful in the sugarbush. They are 

generally small understory trees, but with massive strength ï great for 

holding high tensile wire that supports the tubing system. 
 

HOP HORNBEAM (ironwood, Ostrya virginiana) 

Hop hornbeam is closely related to the 
American hornbeam and is rather 
generally distributed throughout New York 
State on dry, gravelly, and stony soils of 
slopes and ridges, sometimes taking 
possession of woodlots in central New 
York to the exclusion of other species. The 
tree is slow-growing and is rarely found 
larger than 10 inches in diameter. The 
wood is very heavy, hard, and strong, 
hence the name ñironwood.ò It is used for 
tool and implement handles and for levers 
and makes excellent fuelwood when 
seasoned. 

Bark: thin, very markedly flaky; light 
grayish brown in color, broken into narrow, flattish pieces, loose at ends. 

Twigs: fine, reddish brown in color, smooth, and shiny; very easy winter character for 
identification of tree, particularly of young saplings. 

Winter buds: terminal bud absent as in birches and elms; lateral buds small, light 
reddish brown in color, bending away from twig. 

Leaves: alternate, simple ovate, 3 to 5 inches long, doubly and finely serrate on margin. 
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Fruit: small, seed-like nutlet, enclosed in inflated, sac-like bract. Bracts: in clusters 1 to 
2 inches long, resembling hops, hence the name ñhop hornbeam.ò Fruit usually falls 
before winter. 

Distinguishing features: shreddy bark; shiny, 
reddish-brown twigs; papery fruit like a hop. 
 

AMERICAN HORNBEAM (musclewood, 
blue-beech, Carpinus caroliniana) 

American hornbeam is a small-sized, bushy 
tree, found frequently along watercourses and 
the edges of swamps generally throughout the 
state. It is rarely more than 6 inches in 
diameter. The wood is very heavy, hard, 
strong, close-grained and is occasionally used 
for mallets on account of its hardness. 

Bark: smooth, thin, dark bluish gray in color, 
close-fitting, with smooth, rounded, lengthwise 
ridges that resemble tensed muscles. 

Twigs: very slender, dark red in color, shining. 

Winter buds: terminal bud absent; lateral buds 
small, often angled in cross-section, narrowly 
ovate, pointed, covered with many reddish-brown scales. 

Leaves: simple, alternate, ovate, 2 to 4 inches long, finely and doubly serrate on 
margin. 

Fruit: a small prominently ribbed nutlet, 1/3 inch long, enclosed in 3-lobed leaf-like 
bract. Bracts with their enclosed nutlets are in long, drooping clusters that ripen and fall 
before winter. 

Distinguishing features: ñmusclesò in bark; fruit a nutlet enclosed in 3-part ñdress.ò 

 
THE OAKS 

Of the 300 oaks known in the world, 55 are native to North America, and most of these 
are in the eastern United States. The oaks make up the largest group of forest trees native to 
New York. Sixteen species of oaks are native to this state. They grow under a wide range of 
conditions and show wide variations in form and other distinguishing characteristics. The oaks 
of New York do not thrive in the high forests of the mountains; therefore, representatives of the 
family found in the Adirondack section are in the sheltered valleys of the foothills. South and 
westward in the drainages of the Susquehanna, Genesee, and Alleghany Rivers, they become 
plentiful in variety and number.  

The best way to become acquainted with New York oaks is to divide them into two major 
groups, the one comprising the white oaks and the other the black oaks. It is easy to place the 
oaks of New York in these two groups by remembering the following characteristics of each: 

The white oaks: The leaves have rounded lobes (not bristle-tipped), and the kernels of 
the acorns are usually sweet. All the oaks of this group mature their acorns in a single season; 
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for this reason they are sometimes called ñannual oaks.ò The most important members of the 
group in New York are white oak, swamp white oak, bur oak, post oak, and chestnut oak.  

The black oaks: The leaves are bristle-tipped (not round-lobed), and the kernels 

of the acorns are usually bitter. All the oaks in this group require two seasons to mature 

their acorns; for this reason they are sometimes called ñbiennial oaks,ò which means 

two-year oaks in contrast with the one-year white oaks. The immature acorns are very 

helpful in recognizing the members of the black-oak group, especially during the winter 

months when the trees are without leaves. The most important members of this group in 

New York are black oak, red oak, scarlet oak, and pin oak.       

     
 

 

 

 

This guidance only covers a few of the most common species found in a 

typical sugarbush in New York. For more complete descriptions, color 

photos, and additional species relevant to your property, look for a quality 

regional ID book.  
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2.1 Assessing Potential for a Commercial Sugarbush 
Assessing the Commercial Potential of a Site for Maple Sap Collection 

Steve Childs, Peter Smallidge and Mike Farrell, Cornell University Cooperative Extension, Department of 

Natural Resources. Ithaca, NY www.CornellMaple.com (March 12, 2020) 
 

 

These 9 variables are intended to help a potential commercial maple producer evaluate the relative 

merits of one or more selected woods for profitable maple production. A poor or medium rating does not 

mean that the woods should not be tapped but that production costs in money or labor will likely be 

higher or greater investments will be necessary to allow the sap collection to be established relative to 

other sites. Some problems may be avoided if the potential producer is a creative problem solver. Small-

scale producers and hobby producers have less emphasis on financial return, so these variables are 

relevant but perhaps not weighted as heavily. 

 

1. Tapping Density (Number of Taps Per Acre) 

Mark a center point in the sugarbush for a circular plot with a radius of 26.4ô. This is a 1/20th acre plot. 

Measure out the circle and count 1 tap for each tree 10ò diameter or more, and count each tree you will 

double tap (usually 18 to 20ò diameter) as 2. Total this count for each plot and divide by 20. The same 

process could be used on a 1/10th acre plot (radius = 37.2ô) and multiple by 10. 

 

Alternative 

Use the third page of this guide to ñpoint sampleò trees with an angle gauge or prism. This process is faster 

and gives equally valid results. Video link https://www.youtube.com/watch?v=ovaHN7spfdQ 
 

Input these estimates of tap density per acre into the cost spreadsheet to obtain a cost per tap evaluation. 

It can be found at www.Cornellmaple.com. The goal is to have at least 50 taps per acre. 

 

Good 40+ taps per acre  

Medium 20 to 40 taps per acre  

Poor 1-20 taps per acre 

Remediation ï N.A., or thin sugarbush to increase growth and diameter of smaller maples (Section 3.4) 

 

2. Soil types: Use your area soil maps 
(http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm)  

Good ï well drained, moderately well drained, 

Medium ï excessively well drained, somewhat poorly drained  

Poor ï poorly drained 

Remediation ï N.A. 

http://www.cornellmaple.com/
https://www.youtube.com/watch?v=ovaHN7spfdQ
http://www.cornellmaple.com/
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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3. Health and Quality of available trees (see indicators below) 
Good ï healthy trees, rapid taphole closure, canopy not closed, 

Medium ï tree health mixed, canopy closed, few indicators of poor health 

Poor ï crown dieback, thin crowns, numerous trees with indications of poor health 

Remediation ï Thin to reduce abundance of medium and poor quality trees, favor maple on 

better soils 

 

Indicators of unhealthy trees: 

¶ Stem defects: insect scars, fungus, weak forks, 

¶ Crown: upper crown dieback, thin crowns, live crown ratio less than 30%, recent 

defoliations 

¶ Butt/root: exposed roots due to erosion, skidder damage, stem scars 

 

4. Access: 
Distance between collection site and sugarbush: 

Good - sugar house or open road (normally kept open all winter) downhill and within 1000ô. 

Medium - sugar house or open road (normally kept open all winter) downhill and within 2000ô. 

Seasonal road (may be seasonally maintained by the maple producer) is downhill and 
within 2000ô of the collection site. Open road, sugar house or seasonal road level with 

the production woods. 

Poor ï No obvious access so road must be constructed by the producer. Production woods 

downhill from open road, sugar house or seasonal road. Greater than 3000ô downhill to 

collection site. 

Remediation ï N.A., install new road, move sugar house, or lease site for collection tank 

 

5. Access to and within the sugarbush: 
Good ï access roads throughout for maintaining tubing, thinning and woods to the woods and 

within the woods 

Medium ï access roads to the woods 

Poor ï no current access roads to the site; limited or low quality interior trails 

Remediation ï install roads or trails, commercial harvest with emphasis on quality well-located 

roads 

 

6. Availability of electricity ï important with vacuum not for buckets or gravity 
Good ï Electric readily available. Access to collection site is readily available if maintaining a 

generator 

Medium ï Electric within 500ô. Access to collection site requires maintenance if using a 

generator 

Poor ï Access to the collection site is very limited if maintaining a generator 

Remediation ï Use buckets, install road for easier access to generator, or extend main line for easier 

generator location 
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7. Steepness of site ï for tubing 
Good ï gradual downhill to the collection site B slopes (3 to 8% slope) 

Medium ï steep enough to be difficult in some places OR too flat for good tubing drop A 

slopes (0 to 3% slope) and C slopes (8 to 15% slope) 

Poor ï Access difficult due to steepness D and E slopes (>15% slope) 

Remediation ï N.A., or install roads on contour for easier access. Steep slopes may favor 3/16ò 

tubing designs. 

 

8. Needed Management: 
Good - No canopy thinning or understory vegetation management needed 

Medium - Light to medium thinning of canopy trees or understory vegetation management 

needed 

Poor - Significant thinning or understory vegetation management needed 

Remediation ï thin woods by crop tree release or basal area reduction, or manage undesirable 

vegetation 

 

9. Associated vegetation: 
Good - Few evergreen trees, little or no interfering understory species, mostly deciduous, 

~25% of basal other than sugar maple 

Medium - Some evergreen trees, some interfering understory, 10% to 25% basal area 

other than sugar maple 

Poor - Significant evergreen trees present, less than 10% basal area other than sugar 

maple, significant interfering understory: multiflora rose, honey suckle, other 

thorn trees, briers, beech, poison ivy 

Remediation ï Thin woods to enhance species composition, or control interfering species 
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2.2 Point Sampling for Number of Taps per Acre 

 
Use the angle gauge or prism to count the number of trees, by diameter class, at 

several points. Record all your tree counts on one form. Record how many 

sample point you visit. Multiple the ñtree countò for each diameter by the 

ñmultiplierò and record the product in the ñ#taps/diameterò column. You can 

double the ñmultiplierò for trees > 18ò if you plan to use two taps. Total the 

final column and divide the sum by the number of points you visited. This is an 

estimate of the number of sugar maple trees per acre available for tapping. 

 

Number of Sample Points Visited =    
 

Tree Diameter Mid- 
point (DBH, 
inches) 

Tree Count Multiplie

r 

# Taps/Diameter 

10 (9 to 11)  18.3  

12  12.7  

14  9.4  

16  7.2  

18  5.7 (x 2)  

20  4.6 (x 2)  

22  3.8 (x 2)  

24  3.2 (x 2)  

26  2.7 (x 2)  

28  2.3 (x 2)  

30  2.0 (x 2)  

  TOTAL =  

 

Approximate number of trees at each point 

                    

                    
 

 

Total # taps / Total # sample points =  /    
 

=  estimated number of taps per acre 
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Sugarbush Assessment Tally Sheet - Composition and Structure  DATE  

 Sample Point Summary 

(number of sample points) 
 

DBH 6" 8" 10" 12" 14" 16" 18" 20" 22" 24"+ Basal Area/ac 

or TPA 

Basal Area or 

TPA (%) Species TPA multplier -> 50.9 28.6 18.3 12.7 9.4 7.2 5.7 4.6 3.8 3 

 #stems 
(acceptable) 

            

sugar 
# stems >50% 

wknd crcmfnc 

            

maple # stems >25% 

crown dieback 

            

 
TPA 

            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

 
# stem 

            

TPA 
            

Basal area per acre = (# stems x 10) / number of sample points  Å TPA [trees per acre] = # stems in a DBH class x TPA multiplier/ # sample 

points.  Quadratic mean diameter = SQRT [(average maple basal area per acre/average number maple per acre) / .005454)]

Stand Location 

Information 
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2.3 Estimating Taps 

 
Estimating Taps Per Acre 

 

Maple producers will need to estimate the potential number of taps per acre to assess the productive 

capacity of an area, and to aid in estimating the costs for installing tubing systems or buckets.  Two 

methods allow producers to collect data that estimates the number of taps.  One method uses a tape 

measure to establish a 1/20th acre plot.  The other method uses an angle gauge to select trees from a 

sample point.  Both methods are valid and useful, but use different mathematical principles.  The data will 

be most easily reported using a dot-dash tally system.  Use approximately one plot or point per acre. 

 

Once you know the number of taps per acre, you can compare sites (see site comparison handout), and 

estimate costs using the tapping and tubing cost estimator available at www.CornellMaple.com  (look at 

ñpublicationsò and then ñtoolsò) 

 

 

 

Method 1.  Fixed Radius Plot 

Use a tape measure or rope to create a circular plot with a radius of 26.4ô.  Count all 10ò dbh (diameter 

breast height, 4.5ô above ground) and larger sugar or red maples within the plot.  Stems larger than 26ò 

could be counted twice.  You do not need to record the dbh of the stem.  Multiple the number of counted 

trees by 20 to obtain an estimate of taps per acre.   

 

Plot # 1 2 3 4 5 6 7 8 9 10 

# taps per 

plot 

          

Plot 

multiplier 
20 20 20 20 20 20 20 20 20 20 

# taps per 

acre 

          

 

Average number of taps per acre =     

  

http://www.cornellmaple.com/
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Method 2. Variable Radius Plot 

Use an angle gauge at each point to count all red or sugar maple trees greater than 10ò dbh and record 

them as TPP or ñtaps per point.ò  Assign each tree to the appropriate dbh class.  Trees should ñfill the 

windowò when inspected at 4.5ô above ground.  For each point, multiple the number of taps per point 

(TPP) in each DBH category by the ñtree per acreò multiplier (*TPA) determined for the mid-point of 

each diameter class.  TPP *TPA equals taps per acre for that DBH category.  Sum a row of TPA= to 

estimate taps/acre. Average for all points.  One point/ac. 

 

  DBH Category  

 
 10-

11.9 

12-

13.9 

14-

15.9 

16-

17.9 

18-

19.9 

20-

21.9 

22-

23.9 

24-

25.9 

26-

27.9 

28-

29.9 
30+ S 

POIN

T 

*TPA

> 
15.2 10.8 8.1 6.3 5.1 4.2 3.5 2.9 2.5*2 2.2*2 1.8*2 

 

1 

TPP            
 

TPA

= 
           

 

2 

TPP            
 

TPA

= 
           

 

3 

TPP            
 

TPA

= 
           

 

4 

TPP            
 

TPA

= 
           

 

5 

TPP            
 

TPA

= 
           

 

6 

TPP            
 

TPA

= 
           

 

7 

TPP            
 

TPA

= 
           

 

8 

TPP            
 

TPA

= 
           

 

Aver

age 
TPA            
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3.1 Sugarbush Management Basics 

Small-Scale Sugarbush & Woodlot Management 

Tree Description and Selection Summary Table 
(Peter Smallidge, NYS Extension Forester, June 2012. www.ForestConnect.info) 

Thinning a woodlot can improve the growth of the residual trees by increasing their access to 

sunlight.  During a thinning harvest, crop trees are retained for enhanced growth. Eventually, crop trees 

are removed as part of a regeneration harvest.  

 Prioritize your work in areas with the best soils and with the least amount of sky that is visible 

through the closed leafy canopy. Large trees may have value and you should consult a forester. Select cut 

ǾǎΦ ƭŜŀǾŜ ǘǊŜŜǎ ŀŦǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƻǾŜǊŀƭƭ ǿƻƻŘƭƻǘΩǎ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾelopment. 

Always work safely.   

1. RELEASE AND RETAIN TREES ǘƘŀǘ ŀǊŜ ƻŦ ŀ ǎǇŜŎƛŜǎ ǘƘŀǘ ƳŀǘŎƘŜǎ ǘƘŜ ƻǿƴŜǊΩǎ ƻōƧŜŎǘƛǾŜǎΣ ƘŀǾŜ ŀ 
healthy crown located in the upper canopy, and are generally free of structural defects (especially 
root or butt damage).  

2. CUT TREES ƛŦΥ ƴƻǘ ŀ ǎǇŜŎƛŜǎ ǎǳƛǘŜŘ ǘƻ ǘƘŜ ƻǿƴŜǊΩǎ ƻōƧŜŎǘƛǾŜǎΣ ƘŀǾŜ ǇƻƻǊƭȅ ŦƻǊƳŜŘ ŎǊƻǿƴ ŀƴŘ ƛƴ ǘƘŜ 
lower canopy, or have defects that may limit the longevity of the tree.  

Complete this table and discuss answers with the workshop instructor. 

Tree 
Number 

Species 
Approx. 

DBH 

Upper or 
Lower 
Canopy 
Position 

Crown, stem or root characteristics that are 
noteworthy for tree health or quality. 

Crop 
Tree? 

Based on 
adjacent trees, 
would you cut? 

1       

2       

3       

4       

5       

6       

7       

8       

9       

10       
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Chainsaw Safety Best Management Practices 

Peter J. Smallidge, NYS Extension Forester and Director, Arnot Teaching and Research Forest.  Cornell 

University Cooperative Extension.  Ithaca, NY 14850. January 2008. 

 

Many forest owners will use a chainsaw at some point to clear trails, collect firewood, or thin their 

woods for improvement and growth of the residual trees.  Chainsaws are important tools, but can be 

especially dangerous if improperly used.  Chainsaw operators should be in good physical condition, have 

properly functioning equipment, appropriate personal protective equipment and know which cutting 

techniques to use for a given situation.  Following are some BMPs (Best Management Practices) to help 

ensure you are safe and productive with your saw. 

 

1. Be where you are.  Accidents with chainsaws happen in a split second, but those accidents often 
result from existing circumstances.  Be alert to your existing circumstances of person, place and 
equipment.  Through complete attention to your activity, that being the safe operation of the 
chainsaw, you can greatly reduce your potential for injury or death.  Think only about what you 
are doing, how you are doing it, your personal ability, and the current conditions.  If you mind 
starts to wander, stop running the saw. 

2. Participate in an approved safety and productivity course before using your saw.  Good 
courses will last several hours.  Some courses with advanced instruction will require several 
days, but are worth the investment.  Some chainsaw dealers provide limited instruction.  
Nationally, a course known as Game of Logging for Landowners provides comprehensive 
technical training for landowners on felling and saw maintenance.  In NY, these courses are 
ǎǇƻƴǎƻǊŜŘ ǘƘǊƻǳƎƘ /ƻǊƴŜƭƭ ¦ƴƛǾŜǊǎƛǘȅΩǎ CƻǊŜǎǘ/ƻnnect and NYFOA. 

3. Always wear appropriate personal protective equipment.  Minimally, equipment includes: a 
hardhat, eye protection, hearing protection, cut-resistant chaps or pants, and sturdy boots.   

4. Identify hazards in and near the tree you plan to cut.  Look for dead branches, hanging 
branches, standing snags, saplings in the path of the falling tree, and other structures that might 
impede the falling tree.  Remove hazards if possible. If hazards cannot be managed, pick a 
different tree to cut.  Evaluate snags within one tree height of your location and cut those you 
deem of high risk. 

5. Determine the back or side lean of the tree relative to the direction the tree will fall.  Look into 
the crown of the tree you will cut and determine where the majority of weight is located.  
Consider branches that extend to the side which add weight.  Special techniques, available in 
training courses, are necessary to fell a tree against the natural lean. Avoid using ropes, chains 
and tractors to pull a tree against the lean.   

6. Identify and clear an escape path.  When the tree starts to fall, you need to be at least 15 feet 
away from the stump and at a 45 degree angle from the direction of the fall.  Take time before 
felling to clear any obstacle that might block your path.  Do not stand near the stump of a falling 
tree. After the tree falls, look for falling branches and trees before moving to the next tree. 
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7. Determine the length and thickness of the hinge.  A correctly felled tree depends on the hinge 
wood to determine the direction of travel.  Based on what you learned in an approved felling 
course, measure the tree to determine the length and thickness of the hinge.  Be careful not to 
cut your hinge. 

8. Determine the final cuts.  Know where you will stand and how you will execute your final cut.  If 
using wedges, how many will you need and where will you place them.  Make a final check on 
safety and others before releasing the tree to fall. 

9. Maintain your equipment.  Assess the operability of your saw and safety equipment at the 
beginning and end of each day.  Keep your chain teeth sharp, the chain appropriately tight, and 
the engine running smoothly.  Make adjustments to equipment as necessary during the day.  
Replace broken safety equipment.  Improperly function equipment can cause increased fatigue 
and greater chances for injury. 

10. Stop before you get tired.  Know the limitations of your physical endurance.  If you stop before 
you get tired, you will be around tomorrow to cut the tree that will be where you left it. 
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If a tree falls in the forest when you cut it, do you know which direction it will fall?  

Peter J. Smallidge, NYS Extension Forester and Director Arnot Teaching and Research Forest, 

Cornell University, Ithaca, NY. March 2007. 

 

 

Has this happened to you?éattired with appropriate chainsaw safety equipment you walk to a tree 

destined for the firewood pile. You notice an opening in the forest canopy into which you could fell the 

tree, but alas the tree is leaning in another direction. You hope against hope the tree might fall towards 

the opening, but reality strikes and you pinch your saw and hang the tree. Unfortunately, this scenario 

and worse happens repeatedly each year. Take heart, your luck is about to change especially if you 

complete a Game of Logging training. You will then know how to evaluate your ability and the lean of 

the tree to know if you can move the crown of the tree against gravity and into a forest canopy 

opening. You will learn how to work through your felling plan and execute a perfect tree fall knowing 

how to avoid hanging the tree and the associated headaches, risks and hazards. 

 

Unfortunately, most forest owners and other chainsaw users have never had a safety course, much 

less a course in directional felling that provides safety plus productivity training. What more could you 

ask for in a course? Hereôs whatéinclude some training on chainsaw chain and engine maintenance 

for the full benefit of safe and productive woods work. Add to that small classes sizes and the fact that 

every participant gets hands-on instruction. Through educational programs such as exist at the Cornell 

Universityôs Arnot Forest the opportunity for this type of training exists. The program, Game of 

Logging for Landowners, teaches forest owners the skills they need to go from beginner to 

accomplished tree feller. Sessions are limited in class size to allow individual attention from the 

certified instructor. At the Arnot Forest, members of the NY Forest Owners Association and NYS 

Maple Producers Association receive a substantial price discount. 

 

I know that a thorough working knowledge of directional felling is essential for safe and 

productive work in the woods.  I have participated in three levels of the Game of Logging training. I 

use the skills in management and research throughout the state. My wife and I use the skills in our 

woodlot. The training is mandatory for people who work at the Arnot Forest. The skills you learn in 

saw sharpening and maintenance more than pay for the cost of the course. But donôt take my word, 

listen to some testimonials from people who have taken and now use the skills that come with 

directional felling. 
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Testimonial 1 (Ron Pedersen) 

The Game of Logging should be required at a young age, like driver training or hunter safety for 

a big game license. My chaps and helmet probably used to feel out of it, but now they are in use 

whenever there is action. I'm fortunate I am in one piece and was able to take GOL 60 years later 

than I should have. Directional felling is now a fun challenge, no longer a complete mystery, and 

when I miss, the stump usually shows me why. Safety and know how ï that is sustainable. I canôt 

imagine anyone thinking that GOL isnôt a great value! 

 

Testimonial 2 (Chuck Winship) 

We, at Sugarbush Hollow, a maple syrup operation, will not let anyone use a chainsaw in our 

woods without first taking the Game of Logging course. We do extensive timber stand 

improvement even among our tubing systems. The course, with its various levels, provides each 

of us with the right safety procedures which enables us to have the necessary confidence and 

skills in handling the most dangerous tool invented by mankind. We have the ability to make the 

felling of trees efficient from a time and effort point of view. The trees fall where we want them 

without hanging up or damaging the residual trees as well as avoiding the tubing systems. The 

course is fun and taught by a person who can hold your interest all day. Those of us new to a 

chainsaw, men and women, can safely and effectively compete against those who have chainsaw 

for years without this training. 

 

Testimonial 3 (Tim Levatich) 

Game of Logging 1 and 2 have radically improved my felling work. I now have a quick step-by-

step system and the proper techniques to get any tree down to the ground. I feel much safer and I 

work more efficiently, so I can get more done with my limited time. The courses I've already 

taken are well worth the fees paid - it's hands-on training with individual attention and real skills 

learned. I'm planning to take GOL 3! 

 

Testimonial 4 (Mike Farrell)  

Although I was trained as a forester, my chainsaw skills were very limited before taking GOL. 

Whereas I used to just mark the trees to be cut and let someone else do the felling, I now have 

the confidence and skills to do the actual cutting when implementing thinning operations. 

 

These forest owners have described how they have benefited from Game of Logging for 

landowners course. Levels I, II, and III are offered each year through Cornellôs ForestConnect 

program and in some offices of Cornell Cooperative Extension. Each level is required before 

attending the next level. For more information or to register visit the ñworkshopò link at 

www.ForestConnect.info or call 607 255 2115. Class size is limited and spaces fill quickly. 

http://www.forestconnect.info/
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Section 3.2 Working with Foresters 

 

By Peter Smallidge 

 
Some good advice for a landowner who 

plans to conduct any management activity in 

their forest is to seek advice and counsel 

from a forester. This section discusses the 

process a landowner should use to select a 

forester and what factors to consider when 

deciding how to pay a forester for services. 

The logical basis for the recommendation to 

seek assistance is consistent with advice to 

the homeowner who seeks counsel from a 

plumber, electrician, attorney, or a tax 

preparer for assistance and guidance. In all 

these situations, we need technical 

information and perhaps assistance with 

complex decision-making. Typically, our 

efficiency and the results improve when we 

get advice from a professional. We almost 

always pay for these services. 

 
The exception to the ñpay for servicesò 

rule is when a DEC public service forester 

visits a woodlot. In those cases, the DEC 

forester arrives pre-paid through your state 

and federal tax dollars and provides 

services free of any additional charges. 

Public-sector foresters will provide many 

important services, such as a developing a 

stewardship management plan based on 

your objectives and thus giving you a 

benchmark against which you can assess 

future management decisions. Because of 

time constraints and work-load demands, 

DEC foresters must limit the variety of 

services they provide. Thus, at some point, 

you may need to locate a private-sector 

forester. 

Types of Foresters 

 

Even though there is no legal definition of a 

forester in New York, the profession recognizes a 

forester as a person who has completed college-

level training that has a forestry focus. This 

education most often includes a 4-year degree, in 

a science-based curriculum that emphasizes 

courses that often include tree identification, forest 

ecology, forest management, soils, forest 

measurements, silviculture, wildlife management, 

hydrology, harvesting, recreation, and more. 

Other foresters have a 2-year degree, with more 

limited course work. All foresters should expand 

on their original education with continuing 

education through universities and professional 

societies. Foresters work in either the public 

sector, as described above, or the private sector. 

Foresters in the private sector include consultants 

whose primary business is providing services to 

landowners or industrial foresters who work for the 

forest industry and provide services to landowners 

as part of the process of supplying wood to the 

mill. All foresters are important to forestry in New 

York. The landowner pays the consultant a fee and 
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the industrial forester is paid by the mill. 

Landowners should consider both 

consultant and industrial foresters when 

looking to develop a relationship with a 

private sector forester. The extent to which 

any forester can service the specific needs of 

the landowner depends on many factors, 

such as technical ability, conflicts of interest, 

business philosophy, personal ethics, 

landowner resources to invest, and the 

landownerôs ability to communicate their 

ownership objectives to the forester. New 

York is fortunate to have exceptional 

foresters available from public and private 

sectors, but landowners will need to find the 

forester who is best suited to their needs. 

 

A deceptive group of people will try to 

present themselves as a forester wanting to 

help the landowner. These people are 

actually timber brokers, loggers, or perhaps 

trained foresters who de-emphasize their 

forestry skills to work as brokers. This group 

of people seeks only to maximize their own 

profits with disregard for the landownerôs 

objectives. In some cases they will purchase 

trees from a landowner and re-sell the 

trees, even without cutting them, to another 

person or company. This leaves the 

landowner disconnected from the person 

who ultimately cuts the trees and perhaps 

with little control over how and when the 

timber is harvested. In other cases these 

individuals will offer ñforestry servicesò to the 

landowner, then sell the timber to 

themselves or a subsidiary company at 

below market prices and charge the 

landowner a fee to supervise the harvest. 

Thus, the landowner most importantly may 

not achieve their true ownership objective, 

likely wonôt have their forest treated 

sustainably, and seldom comes close to 

realizing the actual market value for their 

timber. When hiring a forester you are 

buying a service and buyer: beware.  
 

Loggers are critical to many forestry processes, 

and unfortunately they are often maligned. 

Loggers are trained to harvest trees in a safe and 

effective manner. They can often construct skid 

trails and haul roads, which your forester should 

locate, that you can subsequently use for hiking or 

skiing. However, loggers are not trained to give 

technical advice on how to sustainably manage 

your forest to meet the full range of your 

ownership objectives. Your forester, and many 

educational web sites, can help you think about 

the process of selecting a logger. 

 
Finding a Forester for You 

 

 

Your forest is valuable to you for its 

monetary, recreational, and aesthetic 

qualities. Just as you wouldnôt hire someone 

for your company or business without 

asking for a resume and references nor 

should you hire the first forester you meet. 

By considering several foresters, you 

improve the odds of finding one that will 

best suite your needs. What factors should 

you use to evaluate foresters and which 

foresters do you evaluate? Select a forester 

based on a combination of factors. These 

factors include: 
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¶ educational background, 

¶ involvement in continuing education,  
¶ participation in their professional 

forestry society, 
¶ work experience, 

¶ references, 

¶ visits to their previous jobs, 

¶ a demonstrated commitment to 

sustainable practices, 
¶ certification through a professional 

society or independent organization, 
and 

¶ their personal interactions with you. 
 

Price for services is an issue, but use this 

as a secondary consideration after you are 

satisfied with the other factors. It isnôt 

possible to emphasize one criterion over 

others on the list. Review your candidates 

thoroughly and proceed with diligence. Itôs 

helpful to call several recent landowner 

clients, but the landowner may not be able 

to effectively judge all aspects of sustainable 

forestry. The best way to accumulate the 

information needed to evaluate several 

foresters is to write down what you want the 

forester to do based on the stewardship 

plan prepared by the DEC forester and then 

ask several foresters to submit a letter of 

intent or brief proposal outlining the services 

they would provide and for what price. 

Foresters who are eager to serve 

landowners will be happy to comply with 

such a request. 

With hundreds of foresters in New York, 

who should you ask for proposals? Finding 

potential foresters in your region is a 

straightforward but daunting task. Here are 

five strategies that if used together, will help 

you build a list of potential private sector 

foresters. Websites for each are listed in the 

ñAdditional Informationò or ñResources and 

Recommended Publicationsò section of this 

booklet or your local Cornell Cooperative 

Extension office can help you contact these 

sources. 
 

1. Start with a copy of the DEC Cooperating 
Forester Directory from your local DE C office 
or their website. Those listed meet minimum 
eligibility requirements but the directory isnôt a 
complete list of foresters in the state. 

 

2. Go the Society of American Foresters 
webpage and look for Certified Foresters in 
your area. Foresters are certified by SAF based 
on education, work experience, statement of 
work ethic, and a written exam that evaluates 
competency. Additionally, many NY consulting 
foresters are members of the NY Institute of 
Consulting Foresters or the Association of 
Consulting Foresters. 

 

3. Talk with other forest owners and look for 
advertisements in forest owner magazines. 
Potentially good sources of information are 
members of the statewide forests landowner 
association the New York Forest Owners 
Association (NYFOA) or regional groups such 
as the Catskill Forest Association (CFA) and 
Tug Hill Resource Investment for the For 
Tomorrow (THRIFT). 

 

4. Ask for a free visit and consultation with 
volunteers in Cornellôs Master Forest Owner 
program. These landowner-volunteers are 
trained by Cornell Cooperative Extension to 
provide non-technical assistance. They have 
typically experienced, and overcome, the same 
problems youôre currently dealing with.  
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5. Attend landowner workshops and 

woods-walks to meet with the foresters who 

are investing time in supporting the 

landowner educational needs. 

 

As you can see the process to collect 

names isnôt trivial, but it is a critical step 

before you request proposals.  

 

Hiring a Forester 

 

Once youôve selected your forester, how 

do you negotiate and foster a relationship? 

Foresters will encourage you to have a 

contract with a logger, and similarly they 

should be receptive to a contract with you. 

There are several issues to consider within 

a contract but that discussion is beyond the 

scope of this article. Fundamentally, the 

contract should identify the parties involved 

and the property, the terms of payment, 

constraints or requirements on the parties, 

and the services to be provided. Be sure to 

review any contract with your attorney. 

 
In the forestry profession there is 

considerable discussion and debate about 

service fees. There are two categories of 

service ï one is timber sale design and 

administration and the other is broadly 

grouped as forest management activities. 

One of the most contentious issues among 

foresters is payment for assistance with 

timber sales. I wonôt address pay scale or 

amount, but rather payment method. 

 
Some, but not all, industrial foresters 

wonôt charge you directly for services 

because they may expect the timber to be 

sold to their mill, and under some 

circumstances this is a desirable working 

relationship. Many mills have been 

established for decades and seek long-term 

sustainable relationships with forest 

owners. Some mills have well-qualified and 

credentialed foresters who can provide a variety of 

services.  

 

Among consultants the most common 

payment method is as a percentage of sale or 

ñon commission.ò Payment on commission 

means some percentage of the timber sale 

value goes to the forester; the more high-

value timber that is cut, the more money the 

forester makes. If you decide to hire a forester 

using commission, know that you can 

negotiate the rate of commission and that 

you need not be bound by the ñusualò rate. 

Most consultant foresters will be able to 

describe what they see as advantages to 

payment on commission. 
 

An increasingly common payment method 

and one that has several advantages for 

landowners is to pay on a flat rate, such as 

per hour or per acre, rather than pay a 

commission for timber sale assistance. The 

advantages of flat rate include the following: 
 

1. Avoiding the potential for a conflict of 

interest. The potential exists because the 

forester makes more money if they 

administer a sale where they designate a 

greater number of high value trees and a 

lesser number of low value trees for harvest. 

Foresters wonôt inherently favor high-value 

trees, but a flat rate avoids the perception for 

a conflict of interest. 

 

2. With flat rate, a forester receives fair 
compensation at a known rate for any and all 
services. A forester deserves fair 
compensation because they can provide 
important and valuable technical assistance. 
Because timber sales involve similar skills 
(e.g., inventory, planning, tree selection) 
regardless of the quality of the timber, a flat 
rate ensures fair compensation for the 
forester and a stable price for the landowner. 
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Note that the sale of low value timber to 
improve the forest may require more 
time for marking and marketing and 
thus perhaps higher costs than high 
value sales. 
 

3. A flat rate allows a forester to provide 
services to a landowner without a timber sale 
or with a sale involving low value trees. Some 
foresters wonôt work with landowners who 
want to cut cull trees or other low value trees. 
Payment on commission of sale isnôt possible 
if the only desired service is to update a 
management plan, mark boundaries, 
designate trails, girdle habitat trees, or plant 
open land. 

 
Good forestry, or bad forestry, can 

happen with any type of forester or payment 

method. The landowner needs to 

emphasize their desire for the use of 

sustainable practices that meet the goals for 

the property. Through a combination of the 

process to find a forester, a contract with a 

forester, and clear communication of your 

goals, find a strategy that ensures the 

sustainability of your forest resource. 

 
Summary Points 

 

When working with a forester, start 

with a free visit by a DEC forester. You 

might actually be well served to talk with a 

MFO volunteer before a DEC forester visits 

so you learn about some educational 

resources and focus your questions to 

make efficient use of the DEC foresterôs 

time. In addition to the DEC public sector 

foresters, private sector foresters include 

consultants who seek landowners as 

clients and industrial  foresters who 

ensure their mill has a sufficient supply of 

wood. 

 

If you decide to hire a forester from the 

private sector it is in your best interest to solicit 

proposals from a number of foresters who 

describe what they will do to further your 

stewardship plan and what credentials for 

employment they would bring to you. 

 
When you discuss method of payment, know 

that most private consultants and some 

industrial foresters will suggest that the usual 

way to pay foresters is as a commission or 

percentage of a timber sale. There are other 

options than payment on commission, so 

landowners can consider working with an 

industrial forester or hiring a consulting forester 

using a flat scale based on time or services. An 

increasing number of foresters and forest owners 

are deciding not to establish a relationship 

based on a commission. 
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3.3 Forest Stand 

Improvement 
Strategies to Improve Your 

Woodland 

 
Many landowners, especially those 

new to the process of managing 

their woodlands, want to know if 

and how to make improvements. 

This is a common question that 

illustrates an interest and 

commitment by the owner to be 

more fully invested in their property. 

It is worth noting that I donôt think I 

know a woodland owner who 

believes their woods have achieved 

full improvement. This is a never 

ending, but endlessly enjoyable 

quest. The question is broad 

because ñimprovementò will mean 

different things to different people. 

However, there are several 

practices you can use to cover a 

broad range of interests. 

 

The first and absolutely essential 

step as an owner, and to improve 

your land, is to identify your ownership objectives. Some people might call them goals. 

Whatever the label, the important questions to ask yourself and your co-owners include: 

ñWhy do you own the land?ò, ñWhy do you keep paying taxes on the land?ò, ñWhat does the 

land give you (tangible or intangible) now or in the future, that you want and need?ò. Your 

ownership objectives usually wonôt change much in the short-term, but might change some 

over many years or decades. It is important that your spouse, mature children, and others 

who have a stake in the property go through the same process (Figure 1). By knowing your 

objectives, you will be able to assess the importance or suitability for any action that might 

occur on your property. Your objectives will help gauge your reaction to a boundary line that 

isnôt surveyed, an eroding trail, or the request by a neighbor to harvest firewood. 

No one starts the journey of woodland ownership knowing all they need to know. It is helpful 

to have someone that has been in your shoes talk about your options. Cornell University 

Cooperative Extension offers the Master Forest Owner volunteer program. The MFO 

volunteers are woodland owners who have been trained to use their varied talents, 

knowledge and experience (Figure 2) to help other woodland owners learn about their 

Figure 1. A snowy winter road illustrates any number of 
ownership objectives that might include hiking, hunting, 
collecting of maple sap, or firewood collecting. Most ownership 
objectives are compatible, but they need to be written down. 
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property. The volunteers donôt 

provide technical assistance, but can 

share educational resources and 

networks about groups like the New 

York Forest Owners Association. 

Most people look for advice from 

those who have shared the same 

questions and trials, so the MFO 

volunteers provide themselves as a 

peer who will make a free visit and get 

you started on improving your 

property for your objectives. Request 

a free visit from an MFO volunteer 

here www.CornellMFO.info  

You may know, or the MFO volunteer may tell you, that your interests will benefit from the 

technical assistance of a forester. There are many types of foresters. A good starting point 

is with the NYSDEC foresters who will visit your property and provide free technical 

assistance. These public service forester arrive ñpre-paidò by your tax dollars, but more 

importantly donôt carry any bias of what they recommend. They can provide a plan, and 

guide you to the outcome you desire. In my experience the DEC foresters are all capable, 

sincere, and a treasure to have walk in the woods with you. You can find your DEC public 

service forester here http://www.dec.ny.gov/lands/97398.html  

Once you reach the point that you want to improve your woodlands, you are also likely eager 

to learn about your woodlands, the habitats, and the features you see. There is an enormous 

amount of information and resources to help with this. As part of its Land Grant mission, 

Cornell University offers assistance through offices of Cornell Cooperative Extension in each 

county, and through the statewide program ForestConnect. ForestConnect helps connect 

people to their woods through applied research and the development of educational 

materials. This information is 

systematic and strategic to address 

concerns of woodland owners 

through a variety of delivery systems 

that help woodland owners find the 

answers they need. ForestConnect is 

found at www.ForestConnect.info 

and includes hundreds of pages of 

free publications, and links to scores 

of webinars at 

 www.youtube.com/ForestConnect. 

You can also network with other 

woodland owners at 

http://CornellForestConnect.ning.com 

  

Figure 2. Master Forest Owner volunteers are trained in key 
principles of tree identification and tree measurement. They 
offer non-technical advice that can help other woodland owners 
get started with improving their woodlands. 

Figure 3. One of NYFOAôs ten chapters is visiting a private 
woodland and learning about strategies to manage invasive 
plants from one of Cornellôs Regional Extension Foresters, 
and sharing their own experiences. 
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Another important educational resource for woodland owners is the NY Forest Owners 

Association (www.NYFOA.org). NYFOA is an association of woodland owners for woodland 

owners. In addition to the bi-monthly magazine, a powerful resource is to connect with your 

local chapter. Chapters host regular events and newsletters that provide opportunities for 

woodland owners to further learn from each other (Figure 3). Joining NYFOA is an important 

step in improving your woods. 

The size of your property will influence the types of action you can take, and should take, to 

improve your woods. Smaller properties are more easily managed, but lack some of the 

options available on larger parcels. There is no threshold for small and large (see 

www.nyfoa.org issue 2017 January/February), but rather it depends on the desired activity. 

The important truth is that every property can be improved.  

Many owner interests that relate to improvement depend upon the types and sizes of trees. 

The first step is to be able to identify the trees and plants on your property. Many of the MFO 

volunteers know the common trees and plants. You can also watch the tree identification 

webinars for hardwoods and conifers on www.youtube.com/ForestConnect. You can also 

use a good book such as Cornellôs ñKnow Your Treesò or ñTrees of New York: Native and 

Naturalizedò by Professor Donald J. Leopold.  

The trees and plants that grow on your land depend in part on the soils. We canôt really 

change the soils in the woods, but we can make sure that we favor those species that are 

adapted to the soil we have. Two resources to help you learn about your soils are Google 

Earth Pro and Web Soil Survey. These are free, online tools that will open your eyes to a 

new way to look at your property. I have a 

blog about how to use these, plus tutorials 

http://cornellforestconnect.ning.com/ 

profiles/blogs/ 

google-earth-and-web-soil-survey  

Finally, any discussion about improving your 

woods should include a discussion about 

those factors that have a primary role in 

degrading our woods. The primary factors 

include deer browsing, interfering plants 

and exploitive harvesting. At the 50th 

Anniversary of NYFOA, they recognized 

these three factors and started an initiative 

called ñRestore New York Woodlandsò to 

call attention to the problem and work with 

partners to create solutions.  

Deer are perhaps the single biggest 

detriment to the sustained vitality of our New 

York woodlands. In most areas of the state, 

the number of deer exceed the carrying capacity of the land. It isnôt so important to know the 

number of deer per square mile, but rather the impact of deer on the vegetation (Figure 4). 

Figure 4. The impacts of deer on NY woodlands can 
have profound and long-lasting effects. You usually 
donôt see the full number of deer on your property. The 
first step is to assess deer impacts with a vegetation 
assessment protocol such as http://AVIDdeer.com 
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Deer preferentially browse desirable trees and herbs, but donôt browse most undesirable 

plants. The other two degrading factors are aggravated and compounded by deer browsing. 

You can learn more about deer, and a simple method to assess the impacts of deer at a 

Cornell website http://AVIDdeer.com  

Interfering plants are those plants that interfere with one of your ownership objectives. 

Interfering plants are either native or introduced. These plants might reduce biodiversity, 

tree regeneration, recreational access, habitat for wildlife, or aesthetic quality. Importantly, 

many interfering plant problems originated because of an overabundance of deer. If the deer 

problem exists, and hasnôt truly been resolved (a difficult task), efforts to manage interfering 

plants will likely fail. Information about problem plants can be found in the ForestConnect 

webinars, on the ForestConnect website, and in several previous issues of the NY Forest 

Owner magazine on the NYFOA web page.  

The third, but equally important, factor that 

degrades our woodlands is exploitive 

harvesting. Unfortunately, this may be the 

most common of harvesting practices that 

occurs in NY. It goes by many names such 

as selective cutting, diameter-limit cutting, 

and high-grading. The arguments in 

support of this practice might include: ñthe 

little trees are younger and weôll give them 

more lightò (Figure 5), ñthere are diseases 

and insects and we should cut the big 

onesò, or ñdiameter growth has slowed on 

the bigger treesò. Incidentally, the last 

statement is true, but invalid because the 

larger trees may have less diameter 

growth, but still have greater volume 

growth. Many woodland owners inherit or 

purchase an exploited woodlot. The 

process for remediation is involved, and 

will require dedication and commitment by 

the owner. These degraded woodlands 

desperately need improvement. Learn 

more at the ForestConnect webpage and 

youtube channel.  

The time you spend on woodland improvement wonôt end, but thatôs part of the joy we 

experience as woodland owners. Always work safely in the woods, donôt take chances, 

breathe the fresh air, and try to learn something new each time youôre among your trees. 

 

Figure 5. Seldom do the big trees represent old trees and 
the smaller trees represent young trees. This picture is of 
a tree cookie of a 4.5 inch diameter northern red oak that 
is approximately 80 years old. It was beneath a 32 inch 
diameter northern red oak of the same age.  The smaller 
tree is, for whatever reason, not suited to growing on that 
site. Giving it more sunlight wonôt really help. Photo 
credit: Lew Ward, NYFOA Southern Tier Chapter. 
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Integrated Vegetation Management: 
Controlling undesirable woody plants in the forest 
By, Peter Smallidge, Ph.D., NYS Extension Forester and Director, Arnot Teaching and Research 
Forest, Department of Natural Resources, Cornell University Cooperative Extension, Ithaca, NY 
14853. www.ForestConnect.info  

Support for ForestConnect is provided by the Cornell University College of Agriculture and Life 
Sciences and USDA NIFA. 

American beech and many other native and non-native woody plants can dominate a woodland, 
exclude or limit the regeneration of desired plant species, and limit the biodiversity of the site. In 
high abundance, these species can complicate access for maple producers. Often these interfering 
species gain dominance because of selective deer browsing of desired plant species, and prolonged 
deer pressure can create a legacy effect that persists even if deer impacts are controlled.  

In all forest vegetation management situations, not exclusive to beech, you should start with a plan 
that details the interfering species, the desired plant species, the costs, how the interfering 
vegetation will be treated, and how the site will be re-vegetated. Webinar archives detailing the 
vegetation management planning process are available at www.youtube.com/ForestConnect. The 
ǿƻǊŘ άǘǊŜŀǘƳŜƴǘέ ƛǎ ǳǎŜŘ ƘŜǊŜ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƳŀƴƴŜǊ ƛƴ ǿƘƛŎƘ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ƳŀƴƛǇǳƭŀǘŜŘΣ ƻŦǘŜƴ 
with the goal of killing the stems causing the interference. The treatment has two attributes ς the 
method and the mode. Method is typically mechanical or chemical and mode is either broadcast or 
selective. Biocontrol methods are not described here. Each treatment can be described by a method 
and a mode. First we will review some principles, then consider some examples. 

Which Method and Which Mode? 
Both mechanical and chemical methods have useful applications (Figure 1). Often the choice 
depends on the attitude of the owner, the time of year, the terrain, or the equipment. For some 
circumstances, a mechanical method is followed by a chemical method. Mechanical methods might 
include hand-pulling, brush saws and chain saws, timber ax and Fecon mowers, or livestock. 
Chemical treatments are herbicides, a type of pesticide that targets plants. 

 

Figure 1. A matrix of mode and method for vegetative treatments, with examples for each combination. 

http://www.forestconnect.info/
http://www.youtube.com/ForestConnect
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¢ƘŜ ŘŜŎƛǎƛƻƴ ŀōƻǳǘ ǿƘŜǘƘŜǊ ǘƻ ǳǎŜ ŎƘŜƳƛŎŀƭ ƳŜǘƘƻŘǎ Ƴŀȅ ōŜ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ ƻǿƴŜǊΩǎ ŀǘǘƛǘǳŘŜǎ ŀƴŘ 
comfort with the use of herbicides. Some owners, such as maple produces who are certified organic, 
are restricted from using most conventional herbicides. Herbicides are regulated by the EPA through 
authority given to the state-level regulatory agencies. The regulatory process helps inform users 
about the known ways that the active ingredients will behave in the environment. If an owner uses 
an herbicide, they should carefully follow the label. Of particular consideration is whether the 
herbicide has soil activity. Soil activity may result in injury or death of adjacent non-target stems. 
Home recipes of chemical concoctions should never be used. 
 
Mode is selected depending on the desired specificity of the treatment to individual or groups of 
stems. A selective treatment affects individual stems and a broadcast treatment affects all stems in 
an area. If an interfering species is mixed with a high percentage of a desired species, a selective 
treatment may be used to reduce injury to the desired species. Selectivity is possible through 
physically isolating one stem from others, by using a treatment that only affects a certain species, 
or by applying a treatment at a time of year when desirable species are not susceptible. If the 
interfering species predominates, or financial or logistical constraints preclude a selective 
treatment, then a broadcast treatment would be applied. 
 
The abundance of undesired stems is often a good place to start when considering whether to use 
a selective or broadcast mode. The principle to consider here is the fixed cost to visit each stem in a 
selective treatment. If there are too many stems per acre, that means (1) the cost per acre will 
become prohibitive and (2) because there are a fixed number of stems per acre the interfering stems 
have likely displaced the desirable stems and a broadcast treatment would have limited relative 
collateral damage. Although not widely studied, the threshold between selective and broadcast is 
ŀōƻǳǘ плл ǎǘŜƳǎ ǇŜǊ ŀŎǊŜΦ 9ŀŎƘ ƻǿƴŜǊΩǎ ǎƛǘǳŀǘƛƻƴ ƛǎ ŀ ōƛǘ ŘƛŦŦŜǊŜƴǘΣ ǎƻ ǘƘƛǎ ǘƘǊŜshold should only be 
used as a guide. 
 
Selective Manual 

¶ Types of treatments would include 
pulling, girdling or cutting. 

¶ Pulling treatments are best applied in 
circumstances of small plants, where 
the interfering plant has only recently 
been established and there is little 
potential for subsequent seed input 
from that plant. Pulling has the 
potential negative consequence that 
the soil is disturbed and the exposed 
mineral soil may provide a suitable 
seedbed for some other undesirable 
species.  
 

¶ Girdling severs the phloem and vascular cambium just inside the bark. Girdling can be 
accomplished with an ax, saw, or flame torch; chemical girdling is called basal bark and 
described below. (Figure 2) Girdling has the advantage of more quickly treating the stems as 

Figure 2. Girdling, such as the flame treatment being used on 
this buckthorn, kills the phloem and vascular cambium and 
starves the roots. Girdling at the base of the tree may result in 
suckers emerging at ground level. 
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compared to cutting and not needing to immediately address the downed stem. Stem size 
matters because a large dead tree may become a hazard in the future. This treatment can 
ōŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀ ŦǊƛƭƭ ƘŜǊōƛŎƛŘŜ ŀǇǇƭƛŎŀǘƛƻƴ όǎŜŜ άƘŀŎƪ-n-ǎǉǳƛǊǘέ ōŜƭƻǿύ ŀǎ ŀƴ ƛƴtegrated 
strategy. 

¶ Cutting uses a saw to sever the stem and fully disconnect the foliage from the roots. 
Traditional timber stand improvement with firewood as a product is an example of this 
treatment. Special safety concern is warranted for those who use a chainsaw. Also, in most 
hardwoods and shrubs, cutting will stimulate stump sprouting, and also root sucker sprouts 
from beech and tree-of-heaven. Shade intolerant species such as black locust and aspen may 
develop root sucker thickets after cutting if enough light is available. This treatment can be 
ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀƴ ƘŜǊōƛŎƛŘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǘƘŜ Ŏǳǘ ǎǳǊŦŀŎŜ όǎŜŜ άŎǳǘ-ǎǘǳƳǇέ ōŜƭƻǿύ ŀǎ ŀƴ 
integrated strategy to prevent sprouting.  

 
Selective Chemical 

¶ Types of treatments include foliar, 
hack-n-squirt (AKA injection), cut-
stump, and basal bark. Selective 
chemical may also be integrated 
with selective manual (Figure 3). 

¶ Treatments can be quick, cost-
effective and reduce or typically 
eliminate the potential for post-
treatment sprouting from stumps 
or roots.  

¶ Treatments require the use of a 
chemical, but the chemical is used 
on individual stems to reduce the 
potential for collateral damage. 

¶ Information about all herbicides 
that are legal for use in NY is 
available at www.pims.psur.cornell.edu. Other states have a similar database through their 
ǎǘŀǘŜΩǎ /ƻƻǇŜǊŀǘƛǾŜ 9ȄǘŜƴǎƛƻƴ ƻǊ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎȅΦ 

¶ Foliar treatments are applied to individual plants (Figure 4). Applications of foliar sprays on 
tall or broad plants may result in overspray and a heightened potential for drift onto adjacent 
plants. Foliar treatments are commonly a low concentration of glyphosate (e.g., Roundup) 
or triclopyr (e.g., Garlon 4 ultra) perhaps mixed with imazapyr (e.g., Arsenal, Polaris AC) or 
sulfometuron methyl (e.g., Oust). The herbicide labels will describe mixing ratios. Foliar 
treatments can be applied following a mechanical cutting, after stems sprout new foliage, 
thus allowing for the use of less chemical and greater control. 

¶ Hack-n-squirt treatments use a hatchet or similar tool to expose the phloem, vascular 
cambium and outer most xylem tissues, the wood, to a fairly concentrated (25% to 50% 
active ingredient) application of glyphosate. Imazapyr might also be used to control some 
species. The role of the hatchet is to expose the inner wood; other tools might include a 
portable drill or divots made by a chainsaw. The objective is to make multiple relatively small 
wounds that receive an application of the herbicide. 

Figure 3. Brush saws can be used as a selective mechanical 
treatment, or combined with an herbicide to the freshly cut stump to 
limit sprouting. Personal protective safety equipment is essential. 

http://www.pims.psur.cornell.edu/
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¶ Cut-stump treatments are appropriate when the stem 
is severed, but stump or root sprouts will occur without 
additional treatment (Figure 5). Herbicides might 
include glyphosate or triclopyr. Glyphosate is mobile in 
the root system and will be translocated from the 
stump to root sprouts that are controlled. Triclopyr is 
less mobile than glyphosate. Follow label details, but 
herbicides are typically applied to the outer 2 inches of 
the freshly cut stump surface or to the entire surface 
and sides of the stump. Recent research on glyphosate 
(J. Kochenderfer, USFS) found that glyphosate could be 
applied up to 72 hours after the beech tree was cut with 
minimal reduction in control of root sprouting. 

¶ Basal bark treatments use an herbicide, typically 
triclopyr, in an oil-based carrier to chemically girdle a 
stem (Figure 6). As with mechanical girdling, the full 
circumference must be treated. Treated stems seldom 
if ever sprout. Details are provided in the link below, but 
lower doses and broader seasonal opportunities exist 
than were previously considered. 

 
Broadcast Manual 

¶ In woodland settings, there are few options for 
broadcast manual treatments. These include rotary 
brush heads on small tracked machines and management intensive grazing.  

¶ Small tracked machines (e.g., Fecon, Timber Ax) can maneuver in many wooded settings and 
clear vegetation in the lower strata (Figure 7). Depending on the operator, these machines 

Figure 5. Cut stump treatments are used to 
control stump or root sprouting that occurs on 
some species. Personal protective equipment for 
both chainsaw use and herbicide use need to be 
utilized. 

Figure 4. Foliar spray treatment of 
large plants has the potential for 
overspray onto nearby plants. Be 
alert to the proximity of desired 
plants. The treatment pictured is of 
glyphosate; the personal protective 
equipment (PPE) exceeds label 
recommendations, but can use 
additional PPE. Picture by L. Merle. 
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have the potential to selectively avoid desired 
stems. As with selective manual, this treatment 
may stimulate root and stump sprouting.  

¶ Management intensive grazing is 
grazing strategy often used in silvopasture 
systems (Figure 8). It requires a high level of 
grazier awareness and understanding. 
Management intensive grazing might be 
preceded by a rotary mower as described above. 
 
Broadcast Chemical 

¶ Broadcast chemical treatments are only 
used when interfering stems fully and almost 

exclusively dominate the site, and the foliage is at 
a height where it is accessible to spray 
equipment.  

¶ Because broadcast chemical treatments opens 
the entire understory, care must be taken to 
monitor the species that re-occupy the site to 
ŀǎǎǳǊŜ ƻǘƘŜǊ ƛƴǘŜǊŦŜǊƛƴƎ ǎǇŜŎƛŜǎ ŘƻƴΩǘ ŀǎǎǳƳŜ 
dominance. 

¶ A few isolated desired species can often be 
protected by clipping them at ground level just 
before spraying. The lack of foliage protects the 
clipped stems and most will resprout. 

¶ Broadcast chemical treatments are essentially 
foliar treatments, but done with equipment that 
sprays broad areas rather than selective targets. 
In some situations, this treatment is the most 
efficient and provides the best control of 

interfering species. Both backpack and tractor/skidder mounted sprayers are available.  

 

Figure 6. Basal bark treatments use a chemical, 
often triclopyr, that girdles the stem. 

Figure 7. Fecon mower heads can be used for 
broadcast mechanical, and to some extent selective 
mechanical treatments of large stems or areas 
otherwise difficult to access. 

Figure 8. Management 

intensive grazing (MIG) 

or mob grazing, if done 

carefully, can reduce the 

height and density of the 

understory. MIG 

treatments that eliminate 

the understory would 

likely damage the 

overstory trees. 
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Resources: 
Online support to further understand and visualize treatments include the following: 

¶ A good internet source to understand forest vegetation management is provided by Penn 
State Cooperative Extension at www.extension.psu.edu/fvm. 

¶ tŜƴƴ {ǘŀǘŜΩǎ CƻǊŜǎǘ IŜǊōƛŎƛŘŜ aŀƴǳŀƭ ƛǎ ŀǘ http://extension.psu.edu/publications/uh174  

¶ Chemical selective treatments www.youtube.com/ForestConnect  

¶ Manual herbicide application methods http://www.nrs.fs.fed.us/pubs/gtr/gtr_nrs96.pdf  

¶ Silvopasture (i.e., sustainable woodland grazing) 
http://www2.dnr.cornell.edu/ext/info/pubs/MapleAgrofor/Silvopasturing3-3-2011.pdf  

 

Find more information for mixing and using herbicides in Section 4.5 

Forest Herbicide Quick Reference (p. 120). 

 

 

 

Layout and editorial assistance provided by Diana Bryant and Dorian Hyland. Support for ForestConnect is 
provided by USDA NIFA and the Cornell University College of Agriculture and Life Sciences. 

 

  

http://www.extension.psu.edu/fvm
http://extension.psu.edu/publications/uh174
http://www.youtube.com/ForestConnect
http://www.nrs.fs.fed.us/pubs/gtr/gtr_nrs96.pdf
http://www2.dnr.cornell.edu/ext/info/pubs/MapleAgrofor/Silvopasturing3-3-2011.pdf
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3.4 Thinning for Syrup Production 

Improving Maple Sap Quality and Quantity Through Forestry:   

Should You Thin Your Sugarbush?  
 

Peter J. Smal lidge, NYS Extension Forester  

(607) 592 ð 3640; pjs23@cornell.edu  

www.ForestConnect.info  

 

Key Points:  

1. Start thinning in young sugarbushes.  

¶ Best outcomes happen when t hinning begins in stands having an average tree diameter of 

approximately 5 to 7 inches.  Delaying thinning until average diameters are greater than 12 

inches complicates decision making.  

 

2. Most NY sugarbushes are òover-stockedóétoo many trees even for minimal growth.  

¶ In natural forests, tree density decreases from more than 10,000 trees per acre in young 

brushy forests to fewer than 150 trees per acre in mature forests.  The optimal density of 

trees depends on the maturity of the sugarbush.  The sequence of  thinning steps and 

chart, below, give guidelines to help determine the intensity of cut.  Growth should be İó 

for trees up to 14ó diameter and 1/8ó for trees 18ó diameter and larger. 

 

3. Focus the initial cutting on off -species and high-risk trees.  Improve spacing among trees. 

¶ Youõre making an investment of sunlight into the remaining trees, so leave the best trees 

behind. Remove trees that donõt contribute to sap production or that hinder well-formed 

maple trees.  Cut unthrifty or risky maple trees.  Avoid cutting more than 30% to 40% of 

the basal area in one entry.  

 

4. Measure tree diameter before tapping (10ó minimum). 

¶ Sap volume depends on the amount of wood and sap sugar depends on crown leaf volume.  

Small trees donõt produce enough to justify the damage to their stem caused by tapping.   

 

5. Clues to know when to thin.  

¶ Closed canopy; absence of understory; dead lower branches; growth less than desired (see 

#2 above); high basal area; unexplained tree mortality.  

 

6. Learn and use directional felling.  

¶ Correct chai nsaw technique allows the feller to select the direction the tree falls, reduces 

the likelihood of personal injury, increases productivity, and reduces damage to neighboring 

trees.  A hands -on course, like Game of Logging for landowners, is worth the cost of 

registration.  
 

mailto:pjs23@cornell.edu
http://www.forestconnect.info/
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Sequence of Steps to Thin:  

1. Determine the residual desired stocking as number of trees per acre or basal area per acre.  

Measure the current stocking at a point.  (use chart below)  

2. Without dropping below the target residual stocking, mark  to cut the off -species and poor 

vigor trees.  Reassess stocking before marking additional trees for cutting.   

3. Mark for cutting trees of low vigor and of high risk that might die before the next harvest 

entry (usually at least 10 to 15 years).  Return to step one and re -assess stocking.  If adequate 

go to next step.  

4. Mark for cutting all trees made of multiple stems, especially those with acute forks and 

included bark.  

5. Mark for cutting trees with poor crown development.  

6. Mark for cutting those trees with low est sap sugar concentration.   

 

Sugarbush No Noõs 

1. Too many roads 

2. Access roads damage roots  

3. Over stocking  

4. Over tapping  

5. Slow tap hole closure  

6. Random tapping 

7. Sustained livestock   

 

Residual stocking guidelines for s ugarbush and timber management.  Adapted from Lancaster et 

al. 1974.  Res. Pap. NE - 286. Select column 1, 2, or 3 and current average diameter (DBH) to 

identify approximate residual (after cutting) stocking of canopy trees.  

 1.  Sugarbush 

Management Starting 

when trees are approx 

6ó  

(òSó line) 

2.  Sug arbush 

Management Starting 

when trees are approx. 

10- 16ó 

(òCó line) 

3.  Timber Management  

(òBó line) 

Average 

Stand 

DBH 

Residual 

Trees per 

Acre  

 

Residual 

Basal 

Area 

(Sq. ft. 

per acre)  

Residual 

Trees per 

Acre  

 

Residual 

Basal 

Area 

(Sq. ft. 

per acre)  

Residual 

Trees per 

Acre  

 

Residual 

Basal 

Area 

(Sq. ft. 

per acre)  

6 125 25 185 35 280  55 

8 100 30 135 45 185 65 

10 75 40 100 55 130 73 

12 60 50 80 65 100 80 

14 50 52 60 75 75 88 

16 45 58 55 75 70 92 

18 30 60 50 80 55 95 
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2020 Summary of Results  

Sugarbush Thinning Experiments 

 
 

Benefits of Thinning 
Å Reduce insect and disease affected trees 

Å Improve tree production 

Å Remove poor quality stems 

Å Remove poor producing stems 

Å Maintain or improve crown size and live crown ratio 

Å Obtain firewood, saw timber 

 

Does Thinning Help Maple Producers? 
Vigorous Sugar Maple Growth Meansé 

Å More foliage 

Å Maintain live crown ratio 

Å More volume of sap producing wood 

Å Trees reach tapping size sooner 

Å More wood for future tapping 

Å Larger xylem vessels 

  ïSucrose storage 

  ïDifferential pressure 

  ïRelease of sugars 

But what are the effects on sap sugar and syrup production? 
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Which Trees to Retain During Thinning 
1. 75% Sugar Maple & 25% other desired hardwoods 

2. High vigor and low risk trees 

3. Single stem trees 

4. Deep & wide crowns 

5. Typically, favor upper canopy 

6. High sap-sugar concentration (secondary) 
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Why Worry About Diameter Growth? 

Å 12ò diameter = 37 columns = 37 years or less 

before returning to location of first tap 

Å 1.5ò tap depth requires 3 inches diameter 

growth in 37 years 

Å Tapping in bands (upper vs. lower) 

Å Minimum of 0.09 inches diameter growth per 

year (varies with tapping depth and tree 

diameter) 

Å For each diameter class, we can forecast the 

minimum necessary diameter growth 

 

 

Results from Thinning Experiments on the following pages 

 

12ò DBH 
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For this graph, 

the key indicates 

number of sides 

of the tree that 

were released 

during the 

thinning 

treatment.  

The light blue 

indicates trees 

that were not 

released, with 0 

sides free to 

grow. The green 

indicates a tree that was released with all 4 sides free to grow. 

Under the x-axis, the designations Lower and Upper refer to the treesô 

canopy positions. These results indicate that trees in the upper canopy had a 

greater growth response to the thinning than trees in the lower canopy. The 

general trend shows increased growth rates with more sides released. 

The three 

groups on this 

graph display 

results from 3 

different 

treatments. 

TRMT 0 is the 

control. TRMT 

20 indicates 

20% basal area 

removal, and 

TRMT 40 

indicates 40%.  


