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TO CLEARCUTTING ?
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Deferment cutting in
eastern hardwoods

Ithough deferment cutting is not

a practice common in the United

States, it has been used in Eu-
rope to harvest some forest stands.
After a deferment cutting, the resid-
ual stand resembles a seed tree cut;
however, residual trees are not cut
when the regenerated stand becomes
established. Instead, residual trees re-
main until the regenerated stand is at
the end of a rotation. Hence the name
“deferment” cutting.

In Germany, deferment cutting is
used in managing pine, larch, and oak-
beech stands (Kostler 1956, Troup
1966), mainly to improve the esthetics
of clearcuts. Smith (1962) described a
similar concept where seed trees are
left indefinitely for seed production,
value, or growth purposes. Residual
trees may also be retained for a long
period to protect the soil, provide de-
sired species mixtures, carry valuable
timber through a period of low market
prices, provide multiple products, pro-
duce veneer-size quality logs, and im-
prove esthetics.

A type of residual tree or deferment
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practice for Allegheny hardwoods has
been done with saplings, poles, and
small sawtimber trees (Marquis et al.
1984, Bennett and Armstrong 1981).
Residual trees minimize deer prob-
lems; retain tolerant species in the
overstory canopy; reduce the risk of
forested areas being transformed to
nearly permanent savannas of grass,
fern, sedge, and weeds; provide a re-
turn during the first one-third to one-
half of the rotation; and produce wood
and seed. This paper describes defer-
ment cutting in 75- to 80-year-old, sec-
ond-growth Appalachian hardwood
stands and presents 5-year results on
tree and stand responses.

A number of concerns arise when
leaving 75- to 80-year-old trees for an-
other rotation:

e Will the deferred trees withstand
risks such as wind, insects and dis-
eases, lightning, fire, ice, and snow?

e Will there be a loss of log quality
due to epicormic branching?

¢ How many residual trees per acre
can be left in a stand and not interfere
with the regeneration and development
of quality intolerant species?

e Will 75- to 80-year-old trees -re-
spond to release, and if so, will they
produce several high-quality saw and
veneer logs?

e Is deferment cutting economically
feasible, and how will it affect mone-
tary returns from timber production?

Study Methods

In cooperation with the Monongahela
National Forest, six 10- to 15-acre de-
ferment areas were established on
three ranger districts in West Virginia.
All areas were on northern red oak,
site index 70 or higher, except one lo-
cated on an oak site index of 55. All
trees 1.0 inch diameter at breast height
(d-b.h.) and larger were cut except for
approximately 12 to 15 deferment trees
per acre. These trees, representing a
basal area of about 20 square feet per
acre, were selected primarily for poten-
tial timber value, using tree quality and
spacing as criteria. Deferment trees
were selected from high-quality domi-
nant and codominant crown class trees
with no visible evidence of decay.
Though an absence of epicormie
branches was preferred, about 23 per-
cent of the deferment trees had at least
one epicormic branch on the first or
second 16-foot log. Long-lived tree spe-
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cies were preferred. In general, trees
were selected at a bole spacing of 50 by
60 feet, and northern red oaks were fa-
vored where available.

Reproduction preharvest inventories
took an average of 45 permanent points
(first point established at random, re-
maining points fixed) in each study
area. At each point, all seedlings be-
tween 1.0 foot tall and 0.99 inch d.b.h.
were tallied using 1/1,000-acre circular
plots, and all sapling species 1.0 to 4.9
inches d.b.h. were tallied using 1/100-
acre circular plots.

Crown class, d.b.h., total height,
crown width, butt log grade, log height
(total log height to nearest 8-foot half
log), and number of epicormic branches
were determined for each deferment
tree. Epicormic branch data were con-
fined to the lower 33 feet of the tree
bole. Live epicormic branches at least 1
foot in length were counted by 8-foot
bole sections, allowing 1-foot for stump
height.

Each deferment tree was examined
before and after logging to assess dam-
age, such as sapwood wounds and de-
stroyed trees. The length and width of
each wound was measured to the near-
est inch.

Stem development (per-acre growth)
was determined for the deferment
trees in the study area. Dominant and
codominant trees from four second-
growth, uncut stands on similar sites
were used for individual tree growth
comparisons. These uncut stands had
similar basal areas when compared to
the initial deferment stands before cut-
ting. Both areas were measured when
the areas were logged and again after
five growing seasons. Stumpage prices
for individual species were estimated
from 1986 timber sale data used by the
USDA Forest Service, Monongahela
National Forest. Data were analyzed
using an analysis of variance with sig-
nificance tested at the 1 percent level.

Results

To date, 5-year data on only two of
the six deferment cut areas is available.
Results presented in this paper are
based on these two sites (oak site index
70 or higher) that total 27.9 acres; and
species include northern red oak (Quer-
cus rubra L.), white oak (Q. alba L.),
chestnut oak (Q. prinus L.), black
cherry (Prunus serotina Ehrh.), bass-
wood (Tilia americana L.), and yellow-

poplar (Liriodendron tulipifera L.).

Table 1 lists per-acre stand data be-
fore logging and immediately after log-
ging, and residual tree data 5 years
later. The stand had not been previ-
ously thinned.

Stand characteristics. Before log-
ging, sawtimber trees (11.0 inches
d.b.h. and larger) averaged 16,720
board feet (International log rule) per
acre. The average basal area of sawtim-
ber trees was 100 square feet and of
poletimber (trees 5.0 to 10.9 inches
d.b.h.) was 29 square feet. Immediately
after logging, about 13 deferment trees
per acre averaged 16.9 inches d.b.h.,
with an average basal area of 20.4
square feet and an average volume of
3,625 board feet (table 1). Five years
after logging, the deferment trees aver-
aged about 12 trees per acre with an
average basal area of 24.1 square feet,
18.5inches d.b.h., an(%a volume of 4,400
board feet. L

Logging damage. Before logging, 361
deferment trees (an average of 12.9 per
acre) were selected on the two study
areas. A USDA Forest Service crew
logged one area, and an industrial crew
logged the other area. Logging crews
were instructed to be careful not to
damage any deferment trees. Trees
were skidded tree length with either
rubber-tired skidders and crawler trac-
tors or a truck crane. Logging was
done during the late winter and spring
when the bark was loose and trees
were more susceptible to injury.

Five deferment trees (1 percent)
were lost during logging. Two years af-
ter logging, 11 additional deferment
trees (3 percent) had died; 5 years after
logging, a total of 19 trees (5 percent)
had been lost. The primary causes of
mortality were sunscald and
windthrow. Many of the residual trees
were wounded; 112 of the deferment

trees (31 percent) had at least one ex-
posed sapwood wound. Skidding
caused most of the wounds, and many
trees had more than one wound. Forty-
five deferment trees (13 percent) had at
least one wound larger than 100 square
inches. In sugar maple, wounds of this
size are likely to develop significant rot;
however, for yellow birch significant rot
can develop from a wound that is 50
square inches or larger (Hesterberg
1957, Lavallee and Lortie 1968, Ohman
1970). A total of 67 deferment trees (19
percent) had sapwood wounds smaller
than 100 square inches, and 53 of these
wounds were smaller than 50 square
inches. Exposed sapwood wounds on
the tree bole and along the surface
roots at the stump averaged 187 square
inches for all damaged deferment trees.
Five years after logging, exposed
sapwood wounds on the damaged defer-
ment trees were reexamined. A total of
42 (12 percent) still had at least one
wound of 100 square inches or larger.
Many .of the wounds were developing
good callous growth, but decay was de-
veloping in some of the larger wounds.
Growth response. Diameter growth of
the 337 surviving deferment trees (12.1

I
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per acre) was measured 5 years after
the initial cutting. The average d.b.h.
was 18.5 inches, an increase of 1.6
inches d.b.h. over those 5 years (table
2). Yellow-poplar and red oak grew 1.8
and 1.7 inches, respectively, while bass-
wood, black cherry, and white oak
growth averaged about 1.3 inches.
Chestnut oak grew only 0.9 inch.

Dominant and codominant control
trees grew significantly less than the
deferment trees (table 2). The average
b-year d.b.h. growth for all control
trees was 0.8 inch; the faster growing
species such as black cherry, yellow-
poplar, and red oak averaged about 1.0
inch. Chestnut oak in the control areas
was again the slowest growing species,
averaging 0.5 inch. During the 5-year
measurement period, deferment trees
grew 40 to 117 percent faster than the
control trees.

Initially, deferment trees averaged
280 board feet per tree, for a value of
$30.22 per tree. The average price
(1986) was $108.34 per thousand board
feet (table 1). Based on the measured 5-
year diameter growth, deferment trees
earned a 4 percent real rate of return.
If diameter growth continues at the
current rate (assuming no real increase
in prices), deferment trees can be ex-

pected to earn at least 3 percent per
year for the first 20 years after treat-
ment.

Epicormic branching. A major con-
cern in the deferment concept is that it
seems to stimulate epicormic branch-
ing, which can reduce log grade and
tree value. The number of epicormic
branches on all deferment trees before
and 5 years after logging was noted.
Prior to treatment, 76 of the surviving
deferment trees (23 percent) had at
least one epicormic branch on the first
(butt) or second log: three trees had
them on the first log only, and 14 trees
had branches on both the butt and sec-
ond logs. For red oak, 25 trees (7 per-
cent) had epicormic branches on the
first or second log; white oak had 19
trees (6 percent), and yellow-poplar had
10 trees’(3 percent). However, butt-log
grade before cutting was not reduced
on any tree due to epicormic branches.

A b5-year summary of epicormic
branches for 337 surviving deferment
trees indicates that white oak, red oak,
and basswood had more epicormic
problems than the other species (fable
3). However, only 20 (6 percent) had a
butt-log grade reduction for this rea-
son. Because dominant-codominant
trees were selected as deferment trees,

epicormic branches generally did not
affect the butt log—the most valuable
log in the tree. However, based on this
small sample, basswood produced more
epicormic branching than any other
species evaluated. Thus basswood
should not be selected as deferment
trees if the production of quality butt
logs is an objective. In addition, when
branches are present on the tree bole
before logging, there is a risk these
trees will produce epicormic branches
when selected as deferment trees. For
the 20 trees with a reduction in butt-log
grade due to epicormic branching, 9
had branches on the butt log before the
harvest.

After 5 years, stems from the newly
regenerated stand were beginning to
shade the butt logs, and no subsequent
increase in branching was expected. In
fact, the shading was beginning to pro-
tect the boles of deferment trees, and
many of the epicormic branches will
probably die.

Reproduction. Data from the two de-
ferment areas indicate that reproduc-
tion after 5 years was similar to what
would be expected if the areas had
been completely clearcut. Both intoler-
ant and tolerant commercial species
were abundant, and the overstory de-
ferment trees did not appear to hinder
stand development. There were numer-
ous seedling- and sprout-origin stems.
Reproduction counts for commercial
stems at least 1 foot tall ranged from
6,000 to 18,000 per acre. The most
abundant species were yellow-poplar
(3,600 stems per acre) and sugar
maple (2,600 stems). About 30 percent
of all stems larger than 1 foot tall were
stump sprouts, and 250 commercial
stems per acre were 1.0 inch d.b.h. or
larger after 5 years; 90 percent were
stump sprouts.

Stand values. Stand stumpage values
for sawtimber were determined for
each study area (table 1). Merchantable
volumes were determined from local
volume tables developed for use on the
Fernow Experimental Forest near Par-
sons, WV. The initial stand value was
$1,019 per acre, and the average stump-
age price for all merchantable sawtim-
ber volume was $61 per thousand board
feet. Harvested volume was valued at
$48 per thousand board feet, while the
residual stand averaged $108 per thou-
sand board feet. The stumpage value of
residual deferment trees averaged $393
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per acre. Thus the value of trees left in
the woods represents the investment
cost of deferment cutting. As previ-
ously stated, the residual stands can be
expected to earn competitive rates of
return, at least in the near future.

Discussion and Conclusions

It is too early to judge the long-term
success of deferment cutting. Few
trees were lost during logging. How-
ever, logging damage that results in ex-
posed sapwood wounds is a concern be-
cause about 13 percent of the residual
trees were seriously wounded. After 5
years, several of the logging wounds
had developed callus and were closing,
but many of the larger wounds were
prominent and are expected to develop
butt rot. Some of the trees with larger
wounds could be removed before the
end of the planned deferment rotation
or left for wildlife trees. Windthrow
continues to be a risk.

Based on information from prior
studies, red and white oaks were ex-
pected to have the best survival rate
and make reasonable diameter growth
when uged as deferment trees. Intoler-
ant yellow-poplar and black cherry de-
ferment trees were selected because
they were available, but in general
black cherry was not expected to re-
spond as well as yellow-poplar or red
oak. Growth response for these 75- to
80-year-old deferment trees was sur-
prisingly good. The available 5-year in-
formation indicated that growth aver-
aged 1.6 inches d.b.h. for all deferment
trees compared to 0.8 inch for control
trees. Yellow-poplar and red oak pro-

duced the best growth response, while
chestnut oak was the poorest. The 5-
year d.b.h. growth response by species
was 40 to 117 percent higher than that
of control trees.

After 5 years, epicormic branching
reduced the butt-log grade on only 6
percent of the deferment trees, primar-
ily in basswood. Since trees in the new
stand will be at least 30-35 feet tall af-
ter 10-12 years and shade will be cast
on the first two logs on deferment
trees, additional epicormic branching is
not expected. Significant reductions in
deferment tree butt-log quality due to
epicormic branching are not likely.
However, to minimize concern for
branches, dominant and codominant
trees should be selected as deferment
trees. When possible, trees with bole
branches present on the first two logs
(16-foot log) before release should not
be selected as deferment trees.

The 5-year reproduction data indicate
that the number and kind of available
stems are no different than would be
expected from a clearcut. At this time,
deferment trees do not appear to influ-
ence the development of reproduction.

Deferment trees in this study are not
scheduled for harvest until the new
stand developing around the deferment
tree reaches rotation age—approxi-
mately 80 years after the initial har-
vest. At that time, deferment trees will
be about 160 years old. However, some
or all of the deferment trees could be
harvested before the new stand
reaches maturity. Deferment cutting
thus provides flexibility. Once the new
stand becomes established and esthetic

objectives have been met, deferment
trees could be harvested as seed tree
or shelterwood cuts or after 20 to 30
years. Hard mast overstory trees could
be retained for wildlife in stands that
would regenerate to pure conifers if
completely clearcut.

Damage to the residual stand should
not influence the outcome of the future
stand. Deferment trees damaged dur-
ing the initial harvest could be sal-
vaged before significant rot develops or
could be harvested to take advantage of
favorable market prices. Stumpage rev-
enues from harvesting some of the de-
ferment trees could pay for cultural
work in the new stand. However, dam-
age to the new stand could be a major
concern in steep topography.

Some changes in application tech-
niques could be considered. One possi-
bility is increasing the residual basal
area. Currently, we have a deferment
area with a residual basal area of 30
square feet for red oak, yellow-poplar,
and black cherry. Increasing the resid-
ual basal area might reduce the
windthrow-sunscald-epicormic branch-
ing concerns, but more residual trees
would have been damaged during log-

.
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ging. In previous work, trees in all de-
ferment areas were skidded tree-
length. One way to reduce logging
wounds could be to skid shorter bole
lengths, even though this would in-
crease logging costs. Logging could be
done during the summer to late winter
to minimize “barking” during skidding.
However, sprout and seedling repro-
duction may be adversely affected
(Trimble 1973). Deferment trees should
be marked clearly so they are visible to
the logger from all sides. Perhaps the
base of the deferment tree could be
shielded during winching. Because of
the potential tree quality value of most
deferment trees, changes in harvest
techniques could provide significant
monetary benefits that would offset the
additional logging cost.

Deferment cutting has potential as an
esthetically pleasing alternative to
clearcutting in eastern hardwood
stands. After 5 years of survival, d.b.h.
growth, value of the deferment trees,
and regeneration of the new stands
were silviculturally acceptable. Defer-
ment cutting may also be useful for
other resource objectives. W
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