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1.1 Maintaining a Healthy Sugarbush

Peter Smallidge, NYS Extension Forester and Director, Aeaching and Research Forest,
Department of Natural Resources, Cornell University €mifwe Extension, Ilthaca, NY 14853.

A sugarbush is a special type of woodland. Woodlands include a complex mixture of natural processes and attributes s
as soil type, elevation, tree species, types of wildlife, history of use, tree age and moreeocasthelp maple producers
gain an indepth understanding of these factors to achieve a healthy and productivity sugarbush, but there are severa
steps a maple producer can take on their own.

Three principles should guide the way a maple producer labkssugarbush. These principles apply to all woodlands.
First, managing the sugarbush to produce a specific product, in this case sap, is really about managing which plar
receive sunlight. Sunlight feeds the leaves which make sugar, which of comesedid for high quality sap. Second,
trees are biological organisms, similar in some respects to a tomato plant, a cow, or a human being. Biological organisr
are born, grow and eventually senesce. They a
respond to stressors in their environment, a
their vigor determines how well they respong
Third, as trees get larger they require mo
all 0Se® . SOl dzaS GNBSa
crowded, some trees will die as the sugarbu
matures.

With these principles in mind, a reasonable gg
for a sugarbush iso make sure that trees of
good vigor and potential longevity hav
adequate sunlight, stress events are minimize
and the effects of crowding are controlled by t
owner who selects which trees remai
Following are a few actions that mapl
producers cartake to help keep their sugarbush =% - _
healthy and productive. v o . i : BN 4
1. Monitor crown health. The |eafy part of theFigurel. The crown of this sugar maple showed high levels of crown dieback.

ree, the crown, is perhaps the mosytE et X o e dsoet and then defoladon by gypsy mot

important part of the tree to monitor. Beang forest tent caterpillar. Accumulated stresses are difficult for a tree to endt
alert to evidence of unhealthy crowns.

Symptoms of poor crowhealth mayincludedead branches in the upper part of the crown, poor leaf coloring during
the growing season, unusually small leaves transparent crown (Figure 1). There will always be a couple trees in a
sugarbush with poor crown health, but if several trebew these symptoms a problem exists. A symptom tells you a
problemSEA& (& odzi Al R2Say Qi dzadz ff @&



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 recheadth because of stress on energy resmsr

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 dlow 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.

Assess competition for light among treeg -

Trees need light tgrow. Although sugar d
YIELXS Aa G2t SNy

thrive in shade. Maple producers nee
their trees to thrive, not just survive. The
appropriate stocking, that is the numbe
of trees of a given size per acre, is
numeric index of competition fo

resources, specifically light. There ai
also visual indications of too mucl,
competition for light. First, if the upperis' ‘
canopy, collectively the crowns of the ta
GNBSax Aa Of2aSR I
through there may be too muchgs
competition for light. If the canop is
closed and some trees haveounded

Figure2. Thetree in the center of the picture is shorter than the tree to the
crowns yet other crowns are flattened Olieft, and has @maller crown. The tree on the left is winning in the contest
two or more sides, there is likely todight, but the shorter tree is still having a negative impact.

much competition (Figure 2). If the maple
trees produce seeds, but there are no seedlings, there is either too mharfesor too many deer.

Before taking action, visual cues to competition should be assessed by a forester who will measure
stocking. In may cases the state forestryfis v . TEEE 3
agency can provide a public forester to df
the assessment. These foresters af®
LINJS LJ A Rax &alldeNat work. If
competition is high, thinning around the
best trees will ensure they have enoug
light to continue to thrive. Look for
resources on Crop Tree Management
guide the selection of trees to cut an
those to leave. Woodlot and sugarstu = 2=s o o T e

thinning webinars are archived at Figure 3Ferns and beech are native species, but can form dense thicke

www.youtube.com/ForestConnect. that complicate production for maple producers. The canopy may be
vigorous and healthy maple, but the understory portends future problen

Look for interfering plants. Interfering

plants are either native orneyf I G A @S 06! Y! GAY @I aA@Sé0vs |yR Ay dSNFSN]
accomplish. Examples of interferingapts include multiflora rose, ferns, beech, striped maple, bush
honeysuckle, and many more (Figure 3). For maple producers, interfering plants may complicate access for



tubing or buckets. Interfering plants may also impede efforts 8 Fis
establish young desible maple seedlings. In some areas, defiNSs
pressure is high and they browse desired plants. This brow g
IAPSa I AINRGUK | RGFIydlF3sS G2
browse. Strategies and techniques to control interfering plargs
depends on the proleim plant, its abundance, how thoroughl
the maple producer wants to control the plant, and if th
LINE RdzOSNJ gAff dzaS KSNDAOARS
website includes numerous resources to help control interferi
plants.

EaL
\

Monitor tree dameter growth. Tree diameter growth is critice
to maple syrup producers. Diameter growth is an index of cro
health. Diameter growth also helps heal tap holes, add new wc
for future tapping, and as a reservoir for sap. A tree may prodt
the same amoutof wood each year, but the thickness, known &% S

as the diameter increment, will decrease because the wood [, e 4Repeated accurate diameter measurement
spread around a bigger tree. Tapping guidelines assume tr@gs white pine is simplified by a nail at approximate
growth is sufficient to add new wood and prevent futurel2 inches abovground and a 3.% stick.

tapping into columns of stain 6 LINA 2NJ GF LAYy Id at G40 SNY

GF LAY 3IE KSELA LINBOSYyd GFLIAY3I Ayidz2 + adrkAy O2fdzvys
expect annual diameter increments of 1/8th to 1/10th of an inc T R

for trees less than 16 inches, 1/10th to 1/12th of an inper i {
@SN F2NJ iNBSa mc (2 wn AyO : i P = 2 Mk mc é
larger trees. The actual growth necessary to provide a suffici ' e '
thickness of new wood depends on depth of tapping and t
2FFaSG 2F GKS GFLIWAyYy3I LI GAd
high versus low bands of the tree will reduce the expectation &
diameter growth (but why would you strive for slower growir,
trees?). Annual measurements at the same position on the st
with a tape measure will reveal tree growth. Producers
place amaluminum nail inthdl NS i MH & KA
stick to locate consistent height to annually measure diame§i#
at breast height (dbhjFigure 4). Measure a minimum of 30
40 trees, but at least one per acre. Just as producers shg
measure sugaconcentration, so they need to measure trefs
diameter growth.

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 havereduced production between 150 and 250 years 0 : ¥
age. Maple producersould assess if there are patches of old SHESEs i) - ¢ hi
or otherwise unproductive maples and regenerate a couple tensile wire on a bumper block, for small patch cuf
small patches every few years. Cutting within patches needswill help reduce the impact of deer on small seedling
to be sufficiently intensead allow sunlight to the forest floor.



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 fencmg (Flgure 5) or dense

continuous piles of brush around tiperimeter. P
A forester can help assign vigatings to trees,
and producers can monitor sap production fg
individual trees. The location and timing
patch cuts should synchronize with planne
changes of tubing and mainline.

Livestock. Historically many fanoodlots and
sugarbushes allowed cattle and other livestog
to free range. In these cases, grazing involve
perimeter fence and then free choice by th%&

grazing is pOSSIble but requires Cons'derableﬁgure 6.Small ruminants and poultry may be better suned
work. Silvopasture is a deliberate process ofugarbush silvopasture than cows and cattle. Each species

integrating livestock into woodlands while also unique attributes that need consideration
managing for nutritious forage plants.

Managemendintensive rotational graing 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. Anyapis for deliberate grazing should assure that
root damage is avoided; pigs in particular can cause root damage through thelr
G§SyRSyOe G2 GNB 20 DE T B
several references and resources for sHvopastur

Avoid soil ruts and compactioWhile tree crowns
are perhaps the most important part of the tree
for producers, tree roots tie for first place or a ve
close second place. The roots anchor the tree to &
the ground, pull water from the ground into the
stem for sap, and feed the foliageamage to
roots by tractors, skidders, or livestock can causas
sugarbush, but they should limit the number of &
trails.In chronically damp or soggy areas, install &g
corduroy with a continuous mat of small logs andg
poles to float the tractor. Use as small a e :
as possible that is safe and effective, and add h|ghF|gure 7 Ruts more than a couple mches deep will shear root
floataton ts i practical. Other types of woods :'n“:;z:.“:;e;z“n‘:e“:‘;;sz;“nf;iz;z:‘; i e e ot ©
work should allow equipment only during Seasons roads. In wet areas, invest some low value stems to make
when the ground is firm, usually summer, dry falls, corduroy that will float equipment.

and during cold winters. Repairing ruts witt ér

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.



8. Mixtures of species. Your sugarbush w ‘
generally be healthier and more resistant t
stresses such as insect defttia if there is
a mixture of species. When thinning §
sugarbush to provide more light to desire
trees, avoid the temptation or outcome of
monoculture. Providing adequate sunlig
to keep a thrifty maple healthy may be beg
I O02YLX A aKSR 0 éher
YILX SXGKSNBX L al AH
maple. Seriously though, most produce
can look at a mapleith a small crown, weal
fork, or old scars from maple borers o I
tractors and know that tree is not “‘7,-1..» s %

productive or is otherwise risky (Figure 8)-Figure 8Disease and damage can cause weak stems that are prone to failu
Budket producers have the advantage of Trees like the one pictured should be removeditid complications during

GNHzt &8 {y26Ay3d I+ NBEEFO IHNE RYLPTPRGE "oy "R 5% 6 & o

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 maganopy to be about 75%

adAFN) YFLE S 2NI NBR YI LIS FYR Hp: 20KSNJ aLISOASad ¢KS
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 afigtriorities. 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 @ptiraiz

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.

Acknowledgementsg Joe Orefice and Steve Childs provided helpful reviews of this article. This article
was adaptedrom an article by the author that was published in the Maple Syrup Digest October 2016.

For additional information on woodland management go to:
www.ForestConnect.com

www.CornellForestConnect.ning.com

Layout and editorial assistance provided by Diana Bryant.
Support for ForestConnect is provided by the Cornell University College of Agriculture and Life Sciences,
Cornell Cooperative Extension, and USDA National Institute of Food and Agriculture.

Cornell Cooperative Extension is an equal opportunity, affirmative action educator and employer.




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 havend identified yet. It should also help
you to know what to look for when attempting to identify an unfamiliar tree.

LEAF CHARACTERS, SUMMER KEY

KIND ARRANGEMENT
POSIT
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TWIG AND BUD CHARACTERS, WINTER KEY
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“ %
.é RNATE OPPOSITE
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ERMINAL NOT TERMINAL

LATERAL
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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.

11



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. fAUO shaped notches between | eaf | obes,

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.

SUGAR MAPLE

12



2 Black Maple
4 (Acer nigrum)

Black maple can
be very difficult to
distinguish from
¢.| sugar maple. It has
W pointed buds and
similar bark.
Rl R R B : ‘ S Secondary leaves
B ROEEY often appear to be
LN BT L 0 . three lobed rather
Black Maple o " than five lobed as
O T e ' on sugar maple.
& BREY pAY T e Y However, there is
S N 2. 3 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-b r own dul I t wi gs. Bl ack elowpl ebs f &
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 RED MAPLE

trees in same stand. Tends to have smaller checks or squares in the bark pattern,

someti mes forming on younger -dyegoetargetl@er younger
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.

13



Leaves: simple, opposite, from 3 to 4 inches long, fully as wide, usually 3-lobed; clefts

bet ween | obes shall ow ped)ds centrastedowitradeep tleftslof ( A V 0

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
of-f l avor i n t he sflavou owever, lthese daysiiredundpuleg 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.

14
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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 include
mapl edo by |l umbermen. Silver me
planted as a shade tree owing to its rapid growth,
but because of its weak wood i
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
SILVER MAPLE 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
leavespalegr een in color above and silverwmwawhebte b

15



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 M
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

16



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

compoundleaf, hence t hd emdmenafpdsh 0 but its cluster
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.

17



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 footi shaped 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. BIGTOOTH ASTEN
Winter buds: usually larger than those of quaking aspen, et s ot e alf o e
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.

18



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
guantities 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
fiblondingd 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.

WHITE ASH

Leaf and fruit, one-third natural size; twig, one-half natural size
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BASSWOOD (Linden, Tilia americana)
e o Basswood is a moderately common
<y L 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
Leaf and fruit, one-third natural size; twig, one half natural size gray in CO|OI’, on Older trunkS f|rm 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; fruitapea-l i ke nut attached to a sl e

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

branchingpatte r n whet her your treeds | eaves are alte
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
2NN & problems for sugarbush
N .\- \\\\ managers. The tree is
\N shade tolerant and its
/ — \ seedlings and saplings are
L1 == tough competition for young
e T ‘ maple. It is able to easily
\U sprout from its roots and
: 5 form dense clonal colonies
L of these fAroot suck
AMERICAN BEECH mode of reproduction has
Twig, leaf, and fruit, one-half natural size been enhanced by the
spread of BBD 1 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 infarmer s 6 wood| ot s. |t
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 YELLOW BIRCH

|Ong’ Sharp'pOinted, W|th f|ne doubly serrate- Leaf and t\\l'lg‘._u.no}‘.lnlfnnturnl size; fruit, un.c«fuurlh
. . . . natural size; male flower buds at upper right

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,

EASTERN HEMLOCK

broad connecting ridges; inner bark bright cinnamon Y Branchlet and cone, natura size
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 7 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 i 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 fGsedfany

tool and implement handles and for levers

and makes excellent fuelwood when

seasoned. AMERICAN HOPHORNBEAM

Twig,leaf, and fruit, one-half natural size

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
2inches | ong, resembl i ng hdrribgasm. Ot eBoatlydallst he n ame
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 i
tree, found frequently along watercourses and
the edges of swamps generally throughout the
state. It is rarely more than 6 inches in r’
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 AMERICAN HORNBEAM

small, often angled in Cross-section, narrowly Twig, leaf, and fruit, one-half natural size
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:fimuscl es o0 in bark,; f-pait Adnessed

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 call ed fan
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 reaeomitheyak&krse 0s avine tcih
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.

NORTHERN RED OAK WHITE 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 @mmercial Potential of a Site for Maple Sap Collection
Steve Childs, Peter Smallidge and Mike Farrell, Cornell University Cooperative Extension, Department of
Natural Resources. Ithaca, Nvw.CornellMaple.confMarch 12, 202p

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 nettapped 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 qesileen 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 foraairl ar pl ot wi th a r"addplots of 2
Measure out the circle and count 1 tap for each
double tap (usually 18 to 200 di amey2rThesare 2. T
process could beusedonaa0cr e pl ot (radiusl10= 37.206) and mul

Alternative
Use the third page of this guide to fipoint samp
and gives equally valid results. Viénk 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 avww.Cornellmaple.comThe goal is to have at least 50 taps per acre.

Good 40+ taps per acre

Medium 20 to 40 taps per acre

Poor 120 taps per acre

Remediationi N.A., or thin sugarbush to increase growth and diametemafler mapleg¢Section 3.4

2. Soil types: Use your area soil maps
(http://websoilsurvey.nrcs.usda.gov/app/HomePagée.htm _
Goodi well drained, moderately well drained,
Mediumi excessrely well drained, somewhat poorly drained
Poori poorly drained
Remediationi N.A.

27


http://www.cornellmaple.com/
https://www.youtube.com/watch?v=ovaHN7spfdQ
http://www.cornellmaple.com/
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

3. Health and Quality of available trees (see indicators below)
Goodi healthy trees, rapid taphole closure, canopy not closed,
Mediumi tree health mixed, canopy closeewfindicators of poor health
Poori crown dieback, thin crowns, numerous trees with indications of poor health
Remediatiori Thin to reduce abundance of medium and poor quality trees, favor maple on
better soils

Indicators of unhealthy trees:

1 Stem defectsnsect scars, fungus, wettkks,

1 Crown: upper crown dieback, thin crowns, live crown ratio less thanrégest
defoliations

1 Butt/root: exposed roots due to erosion, skidder damage sstas

4. Access:
Distance between collection site and sugarbush:
Good-sugar house or open road (normally kept ope
Medium-sugar house or open road (normally kept of
Seasonal road (may be seasonally maintained by the maple producer) dl|ciovan
within 20006 of the collection site. Open

the production woods.
Poori No obvious access so road must be constructed by the producer. Production woods
downhill from open road, sugar house orseasanad . Gr eater than 3000
collection site.
Remediationn N.A., install new road, move sugar house, or lease site for collection tank

5. Access to and within the sugarbush:
Goodi access roads throughout for maintaining tubing, thinning and woale weoods and
within the woods
Mediumi access roads to the woods
Poori no current access roads to the site; limited or low quality interior trails
Remediation install roads or trails, commercial harvest with emphasis on qualitylaesited
roads

6. Availability of electricity T_important with vacuum not for buckets or gravity
Goodi Electric readily available. Access to collection site is readily available if maintaining a
generator
Mediumi El ectri c within 50006. Acemscsifusilgacol | ecti o
generator
Poori Access to the collection site is very limited if maintaining a generator
Remediation 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 i for tubing
Goodi gradual downhill to the collection site B slopes (3 to 8% slope)
Mediumi 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)
Poori Access difficult due to steepas D and E slopes (>15% slope)
Remediaton N. A. , or i nstal/l roads on contour for
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
Remediationi 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

Remediationi Thin woods to enhance species compositionpatrol 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 pointyouvisit M|l t i pl e t he Atree counto for
Amul tipliero and record the product i n
double the Aimel8opifieyoufpranreesuse t\
final column and divide the sum by the number affsyou 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- Tree Count Multiplie # Taps/Diameter
point (DBH, r
inches)
10 (9 to 11) 18.3
12 12.7
14 9.4
16 7.2
18 5.7 (x2)
20 4.6 (x 2)
22 3.8 (x 2)
24 3.2 (x 2)
26 2.7 (x 2)
28 2.3(x2)
30 2.0 (x 2)
TOTAL =

Approximate number of trees at each point

Total # taps / Total # sarngpoints= /

= estimated number of taps @are
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Sugarbush Assessment Tally She€bmpositionand Structure DATE

Stand Locatio Sample Point Summary
Informatior] (numker of samplegooints)

DBH| 6" 8" 10" 12" 14" 16" 18" 20" 22" 24"+ | Basal Area/ac| Basal Area or
Species | TPA multplier ->|50.9 28.6 18.3 12.7 9.4 7.2 5.7 4.6 3.8 3 or TPA TPA (%)

#stemg
(acceptable)

# stems >50%)

sugar wknd crecmfnc

maple # stems >25%
crown dieback

TPA

# stem

TPA

# stem

TPA

# stem

TPA

# stem

TPA

# stem

TPA

# stem

TPA

# stem

TPA

Basal area per a@= (# stems x 10) / number of sample points A TPA [trees per acre¥ # stems in a DBH classTPA multiplier/ # sample
points. Quadratic mean diameter = SQRT [(average maple basal area per acre/average number maple per acre) / .005454)]
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2.3 Estimating Taps

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 producs to collect data that estimates the number of taps. One method uses a tape
measure to establish a 1¥2fcre plot. The other method uses an angle gauge to select trees from a
sample point. Both methods are valid and useful, but use different mattedpanciples. The data will

Estimating Taps Per Acre

be most easily reported using a-daessh 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 usirtge tapping and tubing cost estimator availablgvatv. CornellMaple.com(look at
Aipublications?o

Method 1. Fixed Radius Plot

and

t hen

At ool so0)

Use a tape measure or rope to create a circular plot with & radau f
height,
could be counted twice. You do not need to record the dbh of the stem. Multiple the number of counted
treesby 20 to obtain an estimate of taps per acre.

breast

4 .

506

above

26. 460.

ground)

and

Count

| arger

Plot #

1

2

3

4

5

10

# taps pef
plot

Plot
multiplier

20

20

20

20

20

20

20

20

20

20

# taps per
acre

Average number of taps per acre =
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Method 2. Variable Radius Plot

Usean angle gauge at each point to count al/l red ol
them as TPP or Ataps per point. o Assign each tre
wi ndowd when i nspect edchadint, multipldthealnmdber ef tagsmper pomd . For

(TPP) in each DBH category by the f#ftr epeintpfer acreo
each diameter clas3.PP *TPA equals taps per acre for that DBH categoBum a row of TPA= to
estimate tps/acre. Average for all points. One point/ac.

DBH Category

10- 12- 14- 16- 18 20- 22- 24 26- 28 30+ S
119 | 139 | 159 | 179 | 199 | 21.9 | 239 | 25.9 | 279 | 29.9

POIN | *TPA

15.2 | 10.8 8.1 6.3 51 4.2 3.5 29 | 2.5%2 | 2.2*2 | 1.8*2

TPP
TPA

TPP
TPA

TPP
TPA

TPP
TPA

TPP
TPA

TPP
TPA

TPP
TPA

TPP
TPA

Aver

age

TPA
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Cornell University
Cooperative Extension

3.1 Sugarbush Management Basics

SmaltScale Sugarbusk Woodlot Management
Tree Description and Selection Summary Table

(Peter Smallidge, NYS Extension Forester, 2002. www.ForestConnect.info)

Thinning a woodlot can imprevthe 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.

Prioritizeyourwork in areas withhe best soils and with the least amount of $kqt isvisible
through the closed leafy canopy. Large trees may have value and you should consult a fSedstercut
gad® SIS GNBSAE | FGOGSNI dzy RSNEGF YRAY 3 éldgrBentA YLI O &
Always work safely.
1. RELEASEANDRETREER KI & I NB 2F | aLISOASa UGKIFd YI G§OK!
healthy crown located in the upper cano@ndare generally free of structural defects (especially
root or butt damage).
2. CUTTRERSTY y204 | &ALISOASE adzAGSR G2 (GKS 246y SNDa
lower canopypr have defects that may limit the longevity of the tree.

Complete this table and discuss answers with the workshop instructor.

Upper or

Tree Species Approx. Lower Crown, stem or root characteristics that are | Crop
Number P DBH Canopy noteworthy for tree health or quality. Tree?
Position

Based on
adjacent trees,
would you cut?

10
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Cornell University

Cooperative Extension
Chainsaw Safety Bes8lanagement 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 cimsaw 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 ptosiliiEbn, 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 withuy 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 adtyy 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, stp running the saw.

2. Participate in an approved safety and productivity course before using your s@eod
courses will last several hours. Some courses with advanced instruction will require several
days, but are worth the investment. Some chainsaw dsgheovide 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
ALRYa2NBR (KNRdJzZEAK / 2rNd6tndiNYFOAA OSNER A GE& Qa C2NBad/

3. Always wear appropriate personal protective equipmeniMinimally, equipment includes: a
hardhat, eye protection, hearing protection, ergsistant chaps or pants, and sturdy boots.

4. ldentify hazards in and near the tree you plan to cutook 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. Evaluatenags 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 fallook into
the crown of the tree you will cut and determine where the majoritymafight 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 lea

6. Identify and clear an escape pathiVhen 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 paldo 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.

36



37

7. Determine the length and thickness of the hing@ correctly felled tree depends on the hinge
wood to determine thealirection 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 wileexte 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 equipmentat t
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 equipmentosause 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.



Cornell University
Cooperative Extension

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 t hi s happen @&hdappropriaty achaindadvaafetyiequipndent wou 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 thghtdalhtowards
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 trainingou 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 treedaiing
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 prodydtigining. What more could you
ask for in a course? Hereds whatéinclude some
for the full benefit of safe and productive woods work. Add to that small classes sizes and the fact that
every participant gethandson instruction. Through educational programs such as exist at the Cornell
Universityés Arnot Forest the opportunity for t
Logging for Landowners, teaches forest owners the skills they need to gbdganmer 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 substigmtiee discount.

| know that a thorough working knowledge of directional felling is essential for safe and
productive work in the woods. | have participated in three levels of the Game of Logging training. |
use the skills in management and researdautitrout the state. My wife and | 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 f
listen to some testimonials from people who have taken and now use the skills that come with
directionafelling.
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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 licens@ly chaps and helmet probably used to feel out of it, but now they are in use
whenever there is action. I'm fortunate | am in one piece and was able to take GOL 60 years later
than | should have. Directional felling is now a fun challenge, no longer ale®nmpystery, and

when | miss, the stump usually shows me why. Safety and knowhotvat i s sustai nal
i magine anyone thinking that GOL isnét a grea

Testimonial 2 (Chuck Winship)

We, at Sugarbush Hollow, a maple syrup operation, willeteanyone 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 whinables 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 hamging 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 thoseve/icbdinsaw

for years without this training.

Testimonial 3 (Tim Levatich)

Game of Logging 1 and 2 have radically improved my felling work. | now have a quickystep
step system and the proper techniques to get any tree down to the ground. | feefenaidda
work more efficiently, so | can get more done with my limited time. The courses I've already
taken are well worth the fees pait's handson training with individual attention and real skills
learned. I'm planning to take GOL 3!

Testimonial 4 (Mike Farrell)

Although | was trained as a forester, my chainsaw skills were very limited before taking GOL.
Whereas | used to just mark the trees to be cut and let someone else do the felling, | now have
the confidence and skills to do the actual cuttifgen implementing thinning operations.

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

| andowners cour se. Levels 1, I, and 111 are
program and in some offices of Colinéooperative Extension. Each level is required before
attending the next | evel. For more informatio

www.ForestConnect.infor call 607 255 2115. Class sizdimited and spaces fill quickly.
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Section 3.2 Working with Foresters

By Peter Smallidge Types of Foresters

Some good advice for a landowner who Even though there is no legal definition of a
plans to conduct any management activity in - forester in New York, the profession recognizes a
their forest is to seek advice and counsel forester as a person who has completed college-
from a forester. This section discusses the level training that has a forestry focus. This

process a landowner should use to selecta  education most often includes a 4-year degree, in
forester and what factors to consider when a science-based curriculum that emphasizes
deciding how to pay a forester for services.  courses that often include tree identification, forest
The logical basis for the recommendation to  ecology, forest management, soils, forest

seek assistance is consistent with advice to  measurements, silviculture, wildlife management,
the homeowner who seeks counsel froma  hydrology, harvesting, recreation, and more.

plumber, electrician, attorney, or a tax Other foresters have a 2-year degree, with more
preparer for assistance and guidance. Inall  |imited course work. All foresters should expand
these situations, we need technical on their original education with continuing
information and perhaps assistance with education through universities and professional
complex decision-making. Typically, our societies. Foresters work in either the public

efficiency and the results improve when we  sector, as described above, or the private sector.
get advice from a professional. We almost  Foresters in the private sector include consultants
always pay for these services. whose primary business is providing services to
landowners or industrial foresters who work for the
The exceptiontothe i p doys e r v i C efgyedt industry and provide services to landowners
rule is when a DEC public service forester as part of the process of supplying wood to the
visits a woodlot. In those cases, the DEC mill. All foresters are important to forestry in New

forester arrives pre-paid through your state  york. The landowner pays the consultant a fee and
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.




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

| a n d o wabiety t@ ®mmunicate 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 fort h e |
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
individualswillo f f er Af or e sther
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,
likelywo n 6 t thhirgforest treated
sustainably, and seldom comes close to
realizing the actual market value for their
timber. When hiring a forester you are
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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

resters should be actively involved in
inuing their education and increasing their
knowledge base.

Your forest is valuable to you for its
monetary, recreational, and aesthetic
gualities. Juslt as youwo u | dire Someone

S T o .
Yfor 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:



T educational background, With hundreds of foresters in New York,
1 involvement in continuing education, who should you ask for proposals? Finding
1 participation in their professional potential foresters in your region is a
forestry society, straightforward but daunting task. Here are
T work experience, five strategies that if used together, will help
T references, o you build a list of potential private sector
T visits to their previous J_Obs’ foresters. Websites for each are listed in the
1 ademonstrated commitment to AAddi iin6oamafi Re$ o wamde e S
sus’ga}ma_ble practices, . Recommended Pu bl i cati ontsis sect
T gg(r:tilgg/ag(r)innggggr?geﬁtF)c)rggrsllegtrilgrll, booklet_ or your local Cornell Cooperative
and Extension office can help you contact these
1 their personal interactions with you. sources.
Price for services is an issue, but use this 1. Start with a copy of the DEC Cooperating
as a secondary consideration after you are Forester Directory from your local DE C office
- - - or their website. Those listed meet minimum

S s eligibility requirements but the directoryi s a 6t
by i | 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
competent technical assistance. Photo foresters are members of the NY Institute of
courtesy of S. Wolf. Consulting Foresters or the Association of

satisfied with the otherf act or s . | t iConsgting Foresters.
possible to emphasize one criterion over
others on the list. Review your candidates
thoroughly and proceed with diligence. 1 t 6 s
helpful to call several recent landowner

Good professional foresters provide

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

clients, but the landowner may not be able association the New York Forest Owners
to effectively judge all aspects of sustainable Association (NYFOA) or regional groups such
forestry. The best way to accumulate the as the Catskill Forest Association (CFA) and
information needed to evaluate several Tug Hill Resource Investment for the For
foresters is to write down what you want the Tomorrow (THRIFT).

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.

4. Ask for a free visit and consultation with

volunteersi n Cor nel | 6 sOwderst er
program. These landowner-volunteers are

trained by Cornell Cooperative Extension to

provide non-technical assistance. They have

Foresters who are eager to serve typically experienced, and overcome, the same
landowners will be happy to comply with problemsyou 6r e curr ewthl y deal i
such a request.
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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
namesi s n 0 t butirig awritieal step
before you request proposals.

Hiring a Forester

Oncey o u &eleeted 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 T 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. | w 0 naildress pay scale or
amount, but rather payment method.

Some, but not all, industrial foresters
w 0 naobdrge youdirectly 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
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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
ilon ¢ o mmPaymsent@mcommission
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 i u s uratd. o
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 w o nidherently favor high-value
trees, but a flat rate avoids the perception for
a conflict of interest.

2. With flat rate, aforester 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.



Note that the sale of low value timber to If you decide to hire a forester from the

improve the forest may require more private sector it is in your best interest to solicit
time for marking and marketing and proposals from a number of foresters who
thus perhaps higher costs than high describe what they will do to further your
value sales. stewardship plan and what credentials for

. employment they would bring to you.
3. Aflat rate allows a forester to provide Ploy y groy

services to a landowner without a timber sale .
: ) . When you discuss method of payment, know
or with a sale involving low value trees. Some

foresters wonot wwhok WRALMPStpriyale copayifants and some

want to cut cull trees or other low value trees.  Industrial foresters will suggest that the usual
Payment on commi ssi on W80 Payfpresters ig as @ EOMpIgSiOEor | e

if the only desired service is to update a percentage of a timber sale. There are other
management plan, mark boundaries, options than payment on commission, so
designate trails, girdle habitat trees, or plant landowners can consider working with an

open land. 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.

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 efficientuse ofthe DEC f or est
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.

health, productivity, and sustainability of your
forest.
er os
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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.
't is worth noti
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

different things to different people.
However, there are several
practices you can use to cover a
broad range of interests.

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 The first and absolutely essential
objectives are compatible, but they need to be written down. 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:

ng th

because fAi mprovement o

AWhy do you own the | and?06, AWhy do you keep p
|l and give you (tangible or intangible) now or

owner ship obj ec tchangesnuch im thashdrtyermylmnmight 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
isnét surveyed, an eroding trail, or the

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
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property. The vV é
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
guestions and trials, so the MFO
volunteers provide themselves as a
peer who will make a free visit and get

you started on improving Yyour &

property for your objectives. Request Figure 2. Master Forest Owner volunteers are trained in key
a free visit from an MEO volunteer principles of tree identification and tree measurement. They

) offer non-technical advice that can help other woodland owners
here www.CornellMFO.info get started with improving their woodlands.

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 publicpasiedviloe yourest ax

i mportantl y danodwhatchay recgmmana.yThep ¢an 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. ; 3
You can also network with other Figure 3.0ne of NYFOAG6s ten chap
woodland owners at woodland and learning about strategies to manage invasive

http://CornellForestConnect.ning.com P! ants from one alfExteGson Roeestdrsy :
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 smuaw MesurCormedd ®somMmKiAnTrees of
Naturalizedo by Professor Donald J. Leopol d.

The trees and plants that grow on your |
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. re free, online tools that will open your eyes to a
g e ” P ; new way to look at your property. | 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 ARestore New
A 2 call attention to the problem and work with

Figure 4. The impacts of deer on NY woodlands can partners to create solutions.

have profound and long-lasting effects. You usually . .
donot see the full numberDeer are perhaps the single biggest

first step is to assess deer impacts with a vegetation detriment to the sustained vitality of our New
assessment protocol such as http://AVIDdeer.com York woodlands. In most areas of the state,

and d

Yor k

the number of deer exceed the carortantitokgowtha paci t

number of deer per square mile, but rather the impact of deer on the vegetation (Figure 4).
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Deer preferentially browse desirable trees an
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 hasnodét truly been resolved
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 prac t he

little trees are yo hem
more | ighto (Figure es
and insects and we should cut the big
oneso, or fAdiameter

t he bi gger treeso. st
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 Figure 5. Seldom do the big trees represent_old_ trees _and
the smaller trees represent young trees. This picture is of

process for remediation is involved, and 3 tree cookie of a 4.5 inch diameter northern red oak that

will require dedication and commitment by is approximately 80 years old. It was beneath a 32 inch
the owner. These degraded woodlands diameter northern red oak of the same age. The smaller

. tree is, for whatever reason, not suited to growing on that
desperately need improvement. Learn si'y'e  Giving it more sunl
more at the ForestConnect webpage and credit: Lew Ward, NYFOA Southern Tier Chapter.

youtube channel.

The time you spend on woodland i mprovement wor
experience as woodland owner s. Al ways wor k sa
breathe the fresh air, and try to | earn someth
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Integrated Vegetation Management:

Gontrolling undesiiable woody plants in the forest

By, Peter Smallidg&h.D.NYS Extension Forester and Director, Arnot Teaching and Research
Forest, Department of Natural Resources, Cornell University Cooperativesiexteithaca, 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 anghmative 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
specieggain 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 beaxhskould 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-vegetated. Webinar archives detailing the
vegetation management planning press are available atww.youtube.com/ForestConneciThe
G2NR GOGNBFGYSyGé Aa dzaSR KSNBE (2 RSaONARo6S GKS
with the goal of killing the stems causing timerference. The treatment has two attributesthe

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 moe. First we will review some principles, then consider some examples.

Which Method and Which Mode?

Both mechanical and chemicalethods have useful applicationigure 1) Often the choice
depends on the attitude of the owner, the time of year, the temadr the equipment. For some
circumstances, a mechanical method is followed by a chemical method. Mechanical methods might
include handpulling, brush saws and chain saws, timber ax and Fecon mowers, or livestock.
Chemical treatments are herbicides, a ¢ypf pesticide that targets plants.

Method
Mechanism of Control )
Mechanical Chemical
g) Examples
2% Hand pulling Cut-stump
LRy g
g 3 @ Flame weeding Basal bark
O w
=353 Vows
SR owing )
F g Mist blower
S MIG

Figure 1. A matrix of mode and method for vegetative treatments, with examples for each combination.
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comfort with the use bherbicides. 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 statdevel regulatory agencies. The regulatory proceskps 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 activityay result in injury or death of adjacent néarget 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 affedtedividual 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 possiblaglihro
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 ltigel 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 tsetigei fixed cost to visit each stemin 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 displeed the desirable stems and a broadcast treatment would have limited relative
collateral damage. Although not widely studied, the threshold between selective and broadcast is
Fo2dzi nnn aGdSYa LISNI I ONBd® 9 OK 2sheldshdidonlyded dzi G A
used as a guide. S W :

Selective Manual

pulling, girdling or cutting.
1 Pulling treatments are best applied i
circumstances of small plants, wheng
the interfering plant has only recentl
been established ah there is little &
potential for subsequent seed inpu
from that plant. Pulling has thestsas
potential negative consequence thaisss
the soil is disturbed and the exposefgss

mineral soil may provide a suitablg” e P —
. igure 2. Girdling, such as the flame treatment being used on
seedbed for some other undesirab fis buckthorn, kills the phloem and vascular cambium and

species. starves the roots. Girdling at the base of the tree may result in
suckers emerging at ground level.

1 Girdling seves 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
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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

0S O2Y0AYSR gAGK | FNARE tnal NDK OA R Seprigtedint x @I |
strategy.

1 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 whoauskainsaw. Also, in most
hardwoods and shrubs, cutting will stimulate stump sprouting, and also root sucker sprouts
from beech and treeof-heaven. Shade intolerant species such as black locust and aspen may
develop root sucker thickets after cutting if @ngh light is available. This treatment can be
O2Y0AYSR gAGK 'y KSNDAOARS | AdAQE G DB 2ipd
integrated strategy to prevent sprouting.

Selective Chemical

1 Types of treatments include folia
hackn-squirt (AKA ijection), cut
stump, and basal bark. Selecti
chemical may also be integrate
with selective manugalFigure 3).

1 Treatments can be quick, ces
effective and reduce or typicall
eliminate the potential for post
treatment sprouting from stump
or roots. 8

1 Treatments require the use of
chemical, but the chemical is us ) , : : : .
on individual stems to reduce theg /5 Mg A '_x; T e 2
potential for collateral damage. Figure 3. Brush saws can be used as a selective mechanical

9 Information about all herbicidesreatment, or combined with an herbicide to the freshly cut stump to
that are legal for use in NY jgnit sprouting. Personal protective safety equipment is essential.
available atvww.pims.psur.cornell.eduOther states have a similar database through their
ailraSQa /221N 0ABS 9EGSyaAazy 2N NB3dz | G2 NEB

1 Foliar treatments are applied to individual plarfisgure 4)Applications of foliar sprays on
tall or broad plants may mault 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
sufometuron 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.

1 Hackn-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.
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Figure 4. Foliar spray treatment of
large plants has the potential for
overspray onto narby plants. Be
alert to the proximity of desired
plants. The treatment pictured is of
glyphosate; the personal protective
equipment (PPE) exceeds labe
recommendations, but can use
additional PPE. Picture by L. Merle

1 Cutstump treatments e appropriate when the stemgg
is severed, but stump or root sprouts will occur witho
additional treatment (Figure 5). Herbicides might
includeglyphosate or triclopyr. Glyphosate is mobile &
the root system and will be translocated from thi
stump to rootsprouts that are controlled. Triclopyr i
less mobile than glyphosate. Follow label details, I
herbicides are typically applied to the outer 2 inches§

and sides of the stump. Recent research oiplbsate g
(J. Kochenderfer, USFS) found that glyphosate coulg
applied up to 72 hours after the beech tree was cut wis
minimal reduction in control of root sprouting.

if ever sprout. Details are provided in the link below, b
lower doses and broader seasonal opportunities e
than were prevously considered.

control stump or root sprouting that occurs on
. ) some species. Personal protective equipment for
1 In woodland settings, there are few options febth chainsaw use and herbicide use need to be

broadcast manual treatments. These include rotaftized.
brush heads on small tracked machines and management intensive grazing.

1 Small tracked machines (e.g., Fecon, Timbec#&xmaneuver in many wooded settings and
clearvegetation in the lower strata (Figure. Depending on the operator, these machines

Broadcast Manual
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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.

interfering species. Bo@ backpack (_j_rt"r

=

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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have the potential to selectively avoid desired
stems. As with selective manual, this treatment
may stimulate root and stumsprouting.

1 Management intensive grazing is
grazing strategy ofin used in silvopasture

systems (Figure 8)Iit requires a high level of

grazier awareness and understanding.
Management intensive grazing might be
preceded by a rotary mower as described abo

Broadcast Chemical

1 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.

1 Because broadcast chemical treatmentseop
the entire understory, care must be taken to
monitor the species that r@ccupy the site to
Faddz2NBE 20KSNJ AYGiSNFSNRyY3
dominance.

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

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

ctor/skidder mounted sprayers are available.




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

1 A good intereet source to understand forest vegetation management is provided by Penn
State Cooperative Extensionwatvw.extension.psu.edu/fvm
t Syy {dGF3S5SQa C2 NEB &iip:/éx@ibriip@iie®iSubbchtighdahnl74 A & | G
Chemical selective treatmentsnvw.youtube.com/ForestConnect
Manual herbicide application methodstp://www.nrs.fs.fed.us/pubs/gtr/gtr _nrs96.pdf
Silvopasture (i.e., sustainable woodland grazing)
http://www?2.dnr.cornell.edu/ext/info/pubs/MapleAgrofor/Silvopasturing3-2011.pdf

= =4 -4 A

Findmoreinformation for mixing and using herbicidesSection 4.5
Forest Herbicide Quick Referen¢e 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.
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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 03640; pjs23@cornell.edu
www.ForestConnect.info

Key Points:
1. Start thinning in young sugarbushes.
1 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 sugarbusheskadé édowemany tmalgrendsh. even f or mi
1 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, bel ow, give guidelines to help determine

for trees up to 146 diameter and 1/86 for trees

3. Focus the initial cutting on off -species and high-risk trees. Improve spacing among trees.
T Youdre making an investment of sunlight into the

behind. Remove trees that dondt contri-bomede t o sap

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 (106 mini mum).

1 Sap volume depends on the amount of wood and sap sugar depends on crown leaf volume.
Small trees dondt produce emtoeir ggegm caused pytapping.f v t he

5. Clues to know when to thin.
1 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.

1 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.

55


mailto:pjs23@cornell.edu
http://www.forestconnect.info/

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). Returnto  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.

Sugar bush

1.

No ok~ owbd

Residual stocking guidelines for s
al. 1974. Res. Pap. NE

N o
Too many roads
Access roads damage roots
Over stocking

Over tapping

Slow tap hole closure
Random tapping

Sustained livestock

Nods

ugarbush and timber management.  Adapted from Lancaster et
- 286. Select column 1, 2, or 3 and current average diameter (DBH) to
identify approximate residual (after cutting) stocking of canopy trees.

1. Sugarbush 2. Sug arbush
Management Starting Management Starting 3. Timber Management
when trees are approx when trees are approx. (6B6 line
606 10-166
(06S6 Iline (06C6 Il ine
Average Residual Residual Residual Residual Residual Residual
Stand Trees per Basal Trees per Basal Trees per Basal
DBH Acre Area Acre Area Acre Area
(Sq. ft. (Sq. ft. (Sq. ft.
per acre) per acre) 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

i o - e

Sugarbush Thinning:

Tree Growth, Health, Sugar, Sap, Syrup

R oo abic .

Peter J. Smallidge, M. Farrell, S. Childs, and B. Chabot
Cornell Maple Program
(607) 592 — 3640; pis23@cornell.edu

www.CornellMaple.info
http://CornellForestConnect.ning.com

Benefits of Thinning

Reduce insect and disease affected trees

Improve tree production

Remove poor quality stems

Remove poor producing stems

Maintain or improve crown size and live crown ratio
Obtain firewood, saw timber

o oo Too T T I

Does Thinning Help Maple Producers?
Vigorous Sugar Maple Growth Meansé
More foliage
Maintain live crown ratio
More volume of sap producing wood
Trees reach tapping size sooner
More wood for future tapping
Larger xylem vessels

T Sucrose storage

i Differential pressure

i Release of sugars
But what are the effects on sap sugar and syrup production?

To Too Joo T T I
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Which Trees to Retain During Thinning

o0 hkwhNE

High sap sugar concentration (secondary)

75% Sugar Maple & 25% other desired hardwoods
High vigor and low risk trees
Single stem trees

Deep & wide crowns
Typically, favor upper canopy

R A

Favor for | | | | .
il Srawn (\ \ Im#ﬁjﬁ 2017 0.57 galftree
A T .8 ! '. 2018 0.70 galftree
%T QUIEL I TR 201005 samves
17\ /_‘I /—\ l N\
e T AT
themselves as x ﬁ"\“ Tﬁ ‘ ?’ ﬁ 2017 0.26 galftre
2018 0.50 galltree

B

Faune «

From Nyland, 1996. p. 355

20
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Why Worry About Diameter Growth?

A 120 diameter = 37 columns = 37 years or less
before returning to location of first tap

A 1.50tap depth requires 3 inches diameter
growth in 37 years

A Tapping in bands (upper vs. lower) 1290 —1

A Minimum of 0.09 inches diameter growth per
year (varies with tapping depth and tree
diameter)

A For each diameter class, we can forecast the
minimum necessary diameter growth

Basal Area Increment

10” to 10.4” 16” to 16.4”
DBHA=0.4 DBHA=0.4
BA1 = .55 sq ft. BA1 = 1.4 sq ft.
BA2 = .59 sq ft. BA2 = 1.47 sq ft.
BAI = 0.04 BAl = 0.07

Results from Thinning Experiments on the following pages

g1 o Al N
préi e W i A
, g bt T
A y|‘ 4 ~ 3. | ,‘ 3
v..‘ 4 ; 4 [ "l
L 1 1 X [l
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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 O
sides free to
grow. The green

Sq. feet basal area per tree per year

Sugar Maple Annual Basal Area Increment

Crown Class and # Sides Free to Grow
All Stand Size Classes and Yrs 1 -9
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Lower

Upper

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 treeso
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 O is the
control. TRMT
20 indicates
20% basal area
removal, and
TRMT 40
indicates 40%.
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