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New England Section
SOCIETY OF AMERICAN FORESTERS

August 29, 1940

Morning Session

Atlas Plywood Company Mill,

lonufacturers of plywood containers and auto erates,
mill by water or truck, sizes 10" at small en
beech and maple for plywood.
as cleats and poor quality sold to local users.

Logs delivered at
d and up, yellow birch,

8. IManufacturing process = hardwoods

l. TLogs delivered +o sawing {loor by jack chain.

2. DBucked into blocks of required length.

3. Soalked in boiling water (212°F) 18 to 20 hours.

4. Veneer made on rotary lathe snd cut to size and sorted.

Drying process =~ careful control of alternate heat and cooling,
G. Assembled and glued in 3, 5, or 7 ply and pressed.

7. Cut to size, cleated and baled for shipment.

b. Manufacturing process -~ softwoods

1. Logs cut into 1" lumber and resawed into varving sizes for
cleats.

Great Northern Paper Company, lachine Shop.

Maintained for the purpose of repair and construction of log
ment of all kinds, particularly motorized equipment.
activities are as follows:

zing equip=-
Some of the major

Spruce, pine and hemlock delivered for use
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List of Cover Types for YWorcester County

. ' |
A.;gg;gjgg_‘ngglfgl hard maple, yellow, black and paper birgh,
asswood, poplar, black cherry, white oak, hickory, white pine,
and hemlock,
} Ogcurrenget on best quality sites.
;

¢ close to permanent type composed on higher
percentages of the longer-lived and more shade-tolerant speciles.

| Inn%zﬁgngg; one of the most desirable and commercislly valuable
[ ypes,

i h—mn_nlmmmw

| Same as type No., 1 above, except for an inorease in white pine to
1 20 percent or more of the mixture,
|

i | n white, scarlet, black, red and chestnut
| pignut, shagbark and bittornux ﬁiekory, red msple, hornbeam,

oak
i popiar, gray birch, and vhite pine.

i* Qcourrenge: chiefly on quickly drained, light sandy or gravelly
I | solls and exposed situations such as ridge tops and gouthern

ﬁ‘ and wegtern slopes.
Z

/" Elace in sugcession' near the elimax type.
;f  dmportance: one of the most important and commerelally valusble

{ Tk p -
- 1 A

- Bame as type No. 3, except for an increase in white pine to 20
e percent or more of the mixture.

elm, yellow and black birch.

- XQQ) LeT: on slopes where outrunning seeping ground water results
- 4in a black, mueky soll, frequently characterized by hummocks.

; temporary type which tends towards a mixture
lerant specles ineluding chlefly elm, ash znd yellow

secondary importance in point of area and productivity.
of producing sawtimber under proper management.




b“g

mm_mma yellow birch, elm, ash, and white pine.

mw‘z An typlesl swaleswith wet, mucky sona and slow
: nage, uuunlly along small atroau. 28 A o

Wa’ tonporm type succeeded by nixturo of
moisture-tolerant apeoiu moluding ohhﬂy those nntod above
ag associates. : ”

; 3

Wz secondary mortam)o in point of ares and productivity.
spab e of producing sawtimber under proper management,

AIWM' pmuoally none; upmec, white pine, hemlock.

nee! in very nt all—yeuu-round swaupy man with very
poor: ry.maga, htmooku. heavy gra.u and patehu or sphagnun.\

Wt permanent type.

W:' of little importance in point of both ares and com-
merelal value. Will produoe ehierly cordwood, ‘

Ws poplar, all local specles of oaks and birches,
te ash ory, am‘utc pine,
H ob.!.orly on poor to nov.um qunlity sonu following oclear
cutt or abandomont of pastures.

H tuporary e. On the lightest soils the
tendency 1s towards white and pitch pine and on the medium solls
towards mixtures of white pine and better hardwoods. -

W& extensive in area but of 1ittle commercial value,
apable of conversion to mwtlmbar oropas through propcr

management.

Same as type No. 8 above, except for an inecrease in the proportion
or whito pine to 20 pcroent or more of the mixture.

Agsociates: Practically pure gray birch.




Qunm%mm on poor to medium soils tano\?ihg abandonment of
pagiures. : s ] . ¢ N ot :

J

, ! Semporary type. On the lightest 80ils the |
tendency is towards white and pitch pine, and on the medium sofs
towards mixtures of _white ping and better hardwoods,. ' ‘

.ﬁmgmmmmua' white, black, searlet and serud ‘oaks, gray

-~ bireh, poplar, and red maple. ; ; i

ann%l on light, quickly drained sandy or gravelly soils,
usually at lower oiovatlonu {Merrimae and Hinckley soils).

,Wm: close to a permanent type on the very light
soils, with tendency towards conifers or longer-lived oaks,
Immgg_n_ very limited in ares and of low oroductivity, put
capable of produeing pine sawtimber on a commereial basis,

- Assoolafed specieat red maple and gray birch,

9&%‘1 originates on sbandoned farm land of medium and better
q s

| Wt temporary type followed by mixad hax?dioodl,
{ or, less frequently, by mixed white pine and hardwoodas,
- Zmoortange: formerly extensive in area and of high commercial value

but now greatly reduced due to cutting and replacement by other

W: red osk, white ash, hard and md mpl‘q';
ack and yellow bireh, and wfute pine, N

- Sgourrence: on cool, protected sites, usually in ravines or on
north and east slopes. '} (il N i

£lace in succesalon: close to a permanent type.

¢ small in area but of high commihl value, Capable
of producing high quality sawtimber under management.,
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A METHOD OF RECLAIMING SEVERELY
WEEVILED WHITE PINE PLANTATIONS

By
A. C. CLINE, Assistant Director, Harvard Forest
: and

H. J. MACALONEY, Assistant Entomologist, U. S. Bureau of Entomology
(in cooperation with Northeastern Forest Experiment Station)

Harvard Forest Photo.

A nineteen year old white pine plantation severely attacked by the weevil. In the
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Foreword

The experience of the last twenty years has shown that the former
high value and productiveness of the white pine woodlot were no indica-
tion that pure plantations of the same species would be equally profitable.
The factors which made the natural crop a success have not been repeated
with the artificial or planted forests. Even without the decline in use and
marketability which old field pine has recently suffered, the reasons against
growing it would still be conclusive. Pure pine stands bring about a
deterioration of soil, which is reflected in early falling off of growth.
They are highly susceptible to disease and injury. Natural pruning is
slow, and even under the best conditions — expertness in planting and
sufficient density — no high grade lumber is produced. Most serious of
all, such plantations have greatly contributed to the present prevalence of
the white pine weevil. In many parts of New England the destructive-
ness of this insect is now so great that without some corrective treatment
the great majority of plantations will have lost what little prospective
value they had in the beginning.

As a matter of general forest policy the way out is to turn to nat-
ural mixtures, widely available already in the young growth on cut-
over lands, to grow white pine sparingly and always with other species,
preferably hardwoods, a procedure which has been shown in many cases
to be cheaper, always better for the soil, and conducive to a higher grade
of timber and comparative freedom from weevil damage. For thousands
of acres of existing plantations there is no hope of ultimate return unless
a way can be found to improve the quality in at least a portion of the
mature stand. The authors of this paper, a forester and an entomologist,
have collaborated to find a practicable means by which even a seriously
weeviled plantation may be so improved as to promise a fair, and in some
cases a considerable, profit.

R. T. FISHER, Director,

Harvard Forest.

Introduction

WITHIN the past few years it has become increasingly evident to wood-

land owners in the Northeast that injury caused by the white pine
weevil (Pissodes strobi Peck) has in many cases reduced the quality and
value of white pine to the point where there is little or no profit in grow-
ing it. So serious has the damage become in the past twenty yeats, par-
ticularly in pure plantations, that many owners have been forced to con-
sider their efforts wasted, and have either given up planting altogether,
or are favoring other species. Fortunately, it is now known that when
white pine is grown in mixtures with hardwoods weevil injury is com-
paratively slight, and the application of this knowledge will materially
reduce damage in future stands, but to date very little consideration has
been given to the possibility of improving the hundreds of young pine
stands already severely injured and apparently beyond the possibility of
improvement. It was with the hope of finding some method of treatment
which would stop further degradation and take advantage of whatever
ability for future “‘quality”’ growth such stands might possess that the
authors undertook an analysis of a number of the most severely weeviled
pine plantations to be found in Central New England.

THE IMPORTANCE OF THE INSECT AND THE DAMAGE

The white pine weevil is by far the most injurious of all insects
attacking white pine. It is native to the region, and in the original for-
ests where pine was found chiefly as scattered individuals or groups among
hardwoods and hemlocks, the damage was comparatively slight and often
passed unnoticed. But with the widespread abandonment of farms dur-
ing the latter part of the past century and their subsequent seeding in to
white pine, the abundance of weevils and the severity of their attack in-
creased enormously.  To make matters still worse, a pine planting boom
was started in the early years of the present century, and white pine was
planted on additional thousands of acres of open fields and pastures, still
further increasing the weevils’ food supply.

As shown in numerous publications on the habits and control of
the weevil*, the damage is most severe in pure plantations with a spacing
of six feet or more. With close spacing, such as three or four feet, the
earlier closing in of the crowns prevents extreme branching and forking in
spite of severe attacks. Damage has been especially severe in certain sec-
tions of Massachusetts, Connecticut, and New York, in the southern
portion of Maine, New Hampshire, and Vermont, and in the northern
portion of New Jersey and Pennsylvania. In many plantations all of
the most vigorous trees have been weeviled, usually several times, so that

*Peirson, H. B., 1923. Control of the White Pine Weevil by Forest Management.
Harvard Forest Bulletin 5.

Graham, S. A., 1926. The Biology and Control of the White Pine Weevil, Pissodes
strobi Peck. Cornell Univ. Agric. Exp. Sta. Bulletin 449.

MacAloney, H. J, 1930. The White Pine Weevil (Pissodes strobi Peck) — Its Biology
and Control. N. Y. State College of Forestry, Technical Publication 28.
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they have taken on the appearance of bushes, and are known by such
names as ‘‘cabbages,”” “‘scrubs’’, etc. So many are the forks caused by re-
peated attacks that it is often impossible to identify the main stem, if
indeed there be any.

Knowing from previous observations that the severity of weevil
attack was considerably influenced by the size and vigor, or “‘crown class”’
of the individual trees composing a stand, it was considered mnecessary
first of all to establish more definitely this relationship. Sample areas
were laid out in a number of severely weeviled plantations and each in-
dividual tree was tallied according to its relative size and vigor, and the
extent of weevil damage. Four size classes were recognized:* dominant,
co-dominant, intermediate, and overtopped; and likewise four classes of
weevil injury: severe, moderate, slight, and none.** The results of this
analysis are shown in the following table.

THE RELATION OF WEEVIL DAMAGE TO THE SIZE (OR CROWN CLASS) OF THE TREE

Size Class Severity of Injury by Number of Trees Per Acre and by Per Cent

or Severe Injury |Moderate Injury| Slight Injury No Injury

Crown Class|Trees Percent|Trees Percent|Trees Percent |Trees Percent

Dominant 281 76.4% 77 20.9% 10 2.7% 100.0%
Codominant 201 48.8% 152 36.9% 58 14.1% 1 2%/ 100.0%
Intermediate 66 22.0% 107 35.7%| 111 37.0% 16 5.3%1100.0%

Overtopped 5 6.1% 7 8.5% 28 34.1% 42 51.3%)|100.0%

Totals 553 per acre | 343 per acre | 207 per acre 59 per acre

Based on sample areas of from 4o to 14 acre in size located in ten very severely
weeviled pure white pine plantations set out on open fields with the usual spacing of 6
to 7 feet. Heights ranged from 14 feet in the youngest plantation to 24 feet in the
oldest; ages from 15 to 22 years.

*Dominant Tree. Tree with crown extending above the general level of the forest
canopy and receiving full light from above and partly from the side; larger than the
average tree in the stand, and with crown well developed.

Co-dominant Tree. Tree having crown forming the general level of the forest canopy
and receiving full light from above but comparatively little from the sides; usually with
medium-sized crown more or less crowded on the sides.

Intermediate Tree. Tree with crown below, but still extending into, the general
level of the forest canopy, receiving a little direct light from above but none from the
sides; usually with small crown considerably crowded on the sides.

Overtopped Tree. Tree with crown entirely below the general forest canopy and
receiving no direct light from above or from the sides.

*%*Severe Injury. Tree forked or crooked to such an extent that there is no pos-
sibility of correcting the damage; usually weeviled three or more times.

Moderate Injury. Tree not forked, but crooked and capable of partially straightening
itself in time; usually weeviled from one to three times.

Slight injury. Tree not forked and not more than slightly crooked; capable of
straightening entirely in=time; usually not weeviled more than once. In addition a
fourth class was included for trees which escaped attack.
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It will be noted that a very high percentage (76.4 percent) of the
largest and most rapidly growing trees, the “‘dominants’”, falls under the
class of “‘severe’”’ injury; while only a small part (6.1 percent) of the
smallest and most slowly growing trees, the “overtopped’, shows similar
damage. Unquestionably, the weevil prefers the thriftiest trees in the
stand, and thus the very trees which in the normal course of events would
form the final crop are just the ones which are the most forked and crooked,
and Thence the least valuable. It is important to note, however, that
between the “‘dominants” and the “‘overtopped”, both in point of crown
size and the severity of weevil damage, there is a large number of ‘‘co-
dominants” and ‘“‘intermediates’”” which have been only ‘“‘moderately” or
“slightly”” injured. For the plantations studied the sum total of all trees
which escaped ‘‘severe’” injury, and which would produce straight or
nearly straight butt logs, if given freedom to grow to matutity, is 609
per acre. Not all of these better trees, of course, are suitable as final crop
trees. None of the “overtopped” should be included, as they are too
small and weak-crowned; and further deductions should be made for un-
dersized “‘intermediates’” and very coarse-limbed ‘‘dominants’. Further-
more, proper spacing of the crop trees necessitates the elimination of some
well-formed trees which are too close to others equally suitable for the
crop. But, after making every possible allowance for size, condition and
spacing, there will remain at least 200 to 300 trees per acre of acceptable
form and quality to use for the final crop.* This number is all that is
needed to form a fully stocked stand at 50 to 60 years of age; but it
should be understood that, unless freed from the trees overtopping them,
only a few of these better trees would ever attain a dominant place in the
final stand. For the most part they would be dead, half-rotted poles by
the time the stand was ready for cutting.

METHOD OF TREATMENT

The nature of the corrective treatment has already been indicated.
It necessarily involves seeking out the least injured trees with due regard
for size and spacing, and favoring or freeing them for use as final crop
trees. As shown in the table, the most desirable trees (those which have
escaped “‘severe’” injury) will be found largely in the ‘‘co-dominant’’ and
“intermediate’ sizes. Freeing trees selected for the final crop requires the
elimination of overtopping trees, chiefly scrubby, severely injured ‘‘dom-
inants”, which are not only worthless in themselves, but are preventing
better trees from getting ahead. Thus, this part of the treatment com-
pletely upsets the usual course of development of a stand in that it takes
leadership away from dominant trees, which normally would form the
final crop, and turns it over to subordinate trees, which ordinarily would
be suppressed or killed before the crop reached maturity. If, as a further
step, the selected trees are pruned, wood free from knots will be produced
and a final yield per acre of 200 to 300 choice butt logs will be assured.

*Actually the authors were unable to find any plantation which did not have at least
400 trfees per acre suitable for crop trees, except where the spacing was greater than 6
to 7 feet.



Since nearly one-half of the entire volume of a tree grown on the ordin-
ary rotation of 50 to 55 years is contained in the first 14 to 16 feet of
bole, pruning the butt log can be shown to be very profitable. The upper
logs will be of the usual “box lumber’” grade, and cannot be expected to
return better than the going price for rough lumber.

TREATMENT OF PLANTATIONS NOT PAST PROFITABLE
PRUNING SIZE.

Plantations One Log High (12 to 16 feet)

Treatment of severely weeviled plantations should not commence
until the trees have reached one log in height, for until then it is impos-
sible to be certain what the shape of the full length butt log will be. Trees
one log high range in age from 12 to 18 years, and in diameter from 2 to
5 inches. Branch sizes vary from 1/ inch in the lowest whorls to 174
inches for an occasional large branch in the higher whorls, the average
being about 34 inch. Dead length, the length of that portion of the bole
braring dead branches, will vary from none to 4 or 5 feet.

The first step in the treatment is to select the trees best suited for
forming the final crop. As previously stated, the least injured trees of
good size and vigor are chiefly in the ‘‘co-dominant” and ‘‘intermediate”
size classes. A desirable spacing of the final crop trees is about 15 feet,
equivalent to approximately 200 trees per acre, but, due to the irregular dis-
tribution of suitable trees, spacing will actually vary from about 8 to 20
feet, and the number of trees finally selected from 200 to 400 per acre.
As the trees are selected their lower branches are pruned. By following
the common practice of pruning not to exceed one-half the total height
of the tree at any time*, the height of the first pruning will vary from 6
to 8 feet.

After the best trees have been selected and pruned they are freed
from any overtopping, severely weeviled “‘dominants”’. This can be ac-
complished easily and cheaply by girdling. Girdling results in the death
of the tree within two years, and nothing remains finally but a dead stub
which can be cut down or pushed over if one wishes to go to the trouble.
Girdling the overtopping trees frees the crowns of the trees saved for the
crop and reduces root competition. With the competition thus reduced,
the selected crop trees respond almost immediately; diameter growth is
greatly accelerated, and thick layers of clear wood are annually laid down
on the pruned butt. Felling is undesiratle as it leaves large openings in
the stand and a great amount of debris on the ground. Removing the
down trees from the area would be too expensive. In test plots established
by the authors the number of trees girdled in the first treatment ranged
from 100 to 220 per acre. =

*Cline, A. C., and Fletcher, ¥. D., 1928. Pruning for Profit as Applied to Eastern

White Pine. Joint Publication by the Harvard Forest and Massachusetts Forestry
Association.

T
DOMINANT TREE
SEVERELY INJURED

BEFORE TREATMENT

2 3 4 5 6
INTERMEDIATE TREE ~ CODOMINANT TREE CODOMINANT TREE OVERTOPPED TREE DOMINANT  TREE
SLIGHTLY INJURED  SEVERELY INJURED MODERATELY INJURED ~ SLIGHTLY INJURED ~ SEVERELY INJURED

T
GIRDLED AND DEAD

2 3 4 5 * 6
PRUNED CROP TREE GIRDLED AND DEAD PRUNED CROP TREE UNTREATED GIRDLED AND DEAD

A FEW YEARS AFTER TREATMENT




The permanent freeing of the crop trees and the pruning of full
length butt logs (12 to 16 feet) are accomplished in two more pruning
and girdling treatments spaced at intervals of about three years. The
upper portions of the butt logs are finally cleared of branches, and any
weeviled “scrubs” which have gained dominant positions since the pre-
vious treatment are girdled. All told, not more than 450 trees per acre
will need to be girdled. The remaining living stand will then be made
up of pruned crop trees, and untreated trees subordinate in height to the
pruned crop trees. The latter are too small to prune and too slow growing
to interfere with the pruned trees.

No further treatment will be needed until the stand has closed in
sufficiently to require a thinning. As the girdling accomplishes the put-
pose of an early thinning, it is expected that not more than one other
thinning, at about 40 years of age, will be required. Rapid growth in
the pruned butt logs is, of course, highly desirable, and there may be
cases where two or more thinnings will be more profitable than one.
However, it is not considered advisable or safe to follow the plan, some-
times recommended in connection with pruning, of eliminating as soon
as possible all except the selected crop trees. While this would prob-
ably result in producing a butt log of maximum size, the remainder of the
tree would be a great, coarse top with numerous forks and heavy branches.
The entire upper portion of the tree would be practically worthless for
anything but fuelwood or pulp. Furthermore, working up such coarse
tops and disposing of the debris would add considerably to logging and
slash disposal costs in the final cutting.

Plantations from One to One and One-Half Logs High (16 to 24 Feet)

At the present time there are many older plantations which are from
one to one and one-half logs high, but still within the range of profitable
pruning, provided the spacing is not greater than 6 feet. With wider
spacing the trees are generally too large in diameter and too coarse-limbed
to prune. Ages will range from 15 to 24 years, diameters from 3 to 7
inches, limb size from 1/ to 2 inches, with an average 1 inch, and dead
length from 4 to 10 feet.

As in the case of stands not past one log high, the first step is the
selection of a sufficient number of well formed and properly spaced trees
to form the final crop. Rruning to one-half the total height will give a
pruned height of about 8 to 12 feet for the first treatment.

Similarly, the second step is the girdling of any severely injured
“dominants’”’ which are overtopping the selected crop trees.

In stands which approach the upper limit of one and one-half logs
high (22-24 feet), only one more pruning treatment three or four years
after the first will be required to complete the clearing of the butt log;
but in those nearer one log in height two more treatments generally will
be needed.

In the later pruning treatments, as in the first, pruning and gird-
ling are carried on simultaneously, with the aim of finally clearing the butt
logs of the selected crop trees, and freeing them for rapid growth.

TREATMENT OF PLANTATIONS PAST PROFITABLE
PRUNING SIZE

Plantations in which the best formed trees have passed a diameter
of 5 to 6 inches are too far advanced for profitable pruning, but a great
improvement may be made by selecting the straightest trees, as in the
younger plantations, and freeing them by girdling the overtopping, severe-
ly weeviled ““dominants”’. Where the trees to be eliminated are mer-
chantable, girdling will be replaced by cutting; but in the majority of
cases coarse-limbed, weeviled “‘scrubs’” are without a market. In many of
the older white pine plantations the proper application of girdling will
accomplish the purposes of both an improvement cutting and a thinning
with a resultant improvement in quality and growth rate which will off-
set many times over the cost of such a treatment.

EFFECT OF THE TREATMENT ON THE HAZARDS OF FIRE,
INSECTS, AND FUNGI

Fire. Any fire hot enough to burn a plantation in which the crowns
have closed in would necessarily be a crown fire which would destroy liv-
ing as well as dead trees, and it is believed that the presence of dead
girdled trees and pruned branches on the ground would make little differ-
ence. As a precaution, however, it would be advisable either to clean up
dead limbs around the margins of the stands Where ﬁres would be most
likely to gain entrance, or leave an untreated ° ‘green’’ strip around the
edge, but otherwise no extra expense for fire protection seems warranted.
As a general protective measure applicable to all young coniferous stands,
it is sometimes recommended that the lower branches of border trees be
pruned to prevent fires from jumping into the crowns. This eliminates
dry branches close to the ground and reduces the chances of grass fires
being able to ignite the trees.

Insects. It can be expected that girdled trees and freshly cut limbs
will be subject to infestation by various slash inhabiting insects such as
bark beetles and round-headed and flat-headed borers, but it is extremely
doubtful if the trees being favored for the final crop will be injured in
any way, as these insects are essentially secondary in nature and attack
only dying trees or slash. In some cases where stands are open-grown,
or poorly stocked, the common eastern pine bark beetle (Pityogenes
hopkinsi Sw.) has been observed to attack trees which have been pruned.
In all these cases, however, the beetles were drowned by the flow of pitch
before eggs could be laid or hatched, and no damage whatever resulted.

Fungi. The probability of the red-rot fungus (Trametes pini) en-
tering a tree at the point where the limb is sawed off is still unsettled.
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However, authorities agree that the exudation of pitch which results
from pruning a green branch on a young tree seals the cut and prevents
the entrance of fungi. Furthermore, at least one author* has found in
the case of dead branches that “When the branch dies, the free exudation
of pitch causes that part which lies adjacent to the cambium, as well as
that inside the tree, to become hardened and impenetrable 7 It was
found that the fungus was not able to penetrate this resinous wood in the
base of the dead branch. Examination of numerous saw-cuts made in
pruning shows that in the case of large green limbs, upwards of 2 inches
in diameter, the heartwood (of the limb) is not completely sealed over
with pitch exuding from the surrounding sapwood. Thus, it may be
concluded that since the red-rot fungus enters only through the heart-
wood, the only danger is in the case of pruning large, green limbs. But
this should cause no alarm, as there are good reasons for not attempting
to practice pruning on trees with large branches. As already pointed out,
pruning is not a profitable undertaking when applied to trees with large
boles and branches. Pruning young plantations is not likely to lead to
any serious trouble from red rot, especially where the plantations are
not close to old pine stands infected with the rot.

TECHNIQUE AND TOOLS

A severely weeviled plantation is admittedly somewhat difficult to
work in, but once an opening is made and a few trees are pruned, the dif-
ficulties of moving from one tree to the next and doing the necessary work
are greatly reduced. Pruning is carried on in the same way and with the
same tools as when applied to unweeviled stands.** The use of a saw or
double-action clippers instead of an axe should be emphasized in all cases.
Axe work always results in unnecessarily large scars and defects. For the
higher branches a ladder and hand saw are considered preferable to a pole
Saw.

In the test plots established by the authors both the axe and chain
saw were used in girdling. The kind of girdling with an axe known as
frilling, which consists in making a single row of deep, connected cuts
around the stem, seems preferable to other methods of girdling such as
notching or peeling. The girdle may be made at any convenient height
above ground, and care should be taken to cut well into the sapwood, so
as to prevent any bridging over. The chain-saw promises to be an ex-
cellent girdling tool, but to date insufficient time has elapsed since the
tool was first tried out on pine to warrant a positive statement of its ef-
fectiveness. It is almost certain, however, to prove successful.

The girdled tree dies gradually and breaks up bit by bit, and no
damage is caused to the neighboring trees by the remaining stub. Except

#Abbott, F. H. The Red Rot of Conifers. Vermont Agricultural Experiment Station
Bulletin 191, p. 9.

#:Cline, A. C., and Fletcher, E. D., 1928. Pruning for Profit As Applied to Tastern
White Pine. P. 17. Joint Publication by the Harvard Forest anl Massachusetts Forestry
Association.
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where aesthetic considerations are paramount there will be no expense for
slash disposal. Pruned branches and dead trees will gradually disappear
through the activity of natural agencies.

COSTS AND RETURNS

While the complete treatment has been tried out only on a small scale,
the cost of pruning at least is well known from past experience in prun-
ing pine under other conditions. Under average conditions one may
figure on pruning about 275 crop trees per acre, to an average height of
14 feet and at a rate of about 150 linear feet per man-hour® With labor
at 40c to 50c per hour the total cost for pruning alone would range from
$10.00 to $13.00 per acre. The remaining labor charge is for girdling
and this will vary considerably with the age and condition of the stand
and the kind of tool used. On sample areas treated by the authors it was
found that an average of 40 trees could be girdled per man-hour with the
chain saw, but not more than 25 to 30 with the axe. Assuming a total
of 400 trees to be girdled, the cost will vary from approximately $4.00
to $8.00 per acre. '

There can be little doubt of the profitableness of improving severely
weeviled plantations, if the pruning and girdling treatments are carried
out efficiently. By delaying treatment until the plantation is one log high
and limiting the pruning to the least injured trees, straight, clear butt logs
are sure to result, regardless of how much damage the weevils do to that
portion of the tree above the pruned butt. The expenditure of approx-
imately $18.00 per acre will convert a plantation dominated by weeviled
“scrubs’” of little or no prospective value into one composed of only the
straightest and best shaped trees, pruned to produce high grade lumber
and freed to form the final crop.

At the end of a 50-55 year rotation the pruned butt logs alone may
be counted upon to yield from 10.000 to 15,000 board feet of clear lum-
ber. Even though clear lumber should then be worth no more than $50
per thousand, the deduction of logging, milling and delivery costs would
still leave a net value on the stump of well over $30 per thousand, equiv-
alent to from $300 to §450 per acre. And in addition the knotty cores
of the butt logs, and the upper logs together will yield at least 20,000
to 25,000 board feet of lower grade “‘box’’ lumber which may be given

a stumpage value of approximately $5 per thousand, equivalent to from
$100 to $125 per acre.

*In actual tests under conditions herein described, a higher rate was maintained.
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FOREST WEEDING

WITH SPECIAL REFERENCE TO
YOUNG NATURAL STANDS IN CENTRAL

NEW ENGLAND

By A. C. CLINE

Harvard Forest Photograph

Figure 1. Weeding in Practice on Cut-over Land.

Fast-growing red maple stump sprouts, worthless except for
cordwood, cut back in favor of single-stemmed saplings of valuable
sawtimber trees. White ash and red oak marked with an X.
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IMPROVEMENT CUTTING and Tl:liNNING

AS APPLIED TO CENTRAL NEW ENGLAND HARDWOODS
By A. C. CLINE

Harvard Forest Photo

Fig. 1. A 27-year-old stand of mixed hardwoods growing on cut-over
“‘old field” white pine land. This stand has received four silvicultural treat-
ments since the time of its origin, 1908. The first thinning was made in 1933.
Through the elimination of the weeds and the reduction of competition the
very best individuals in the stand, the crop trees (CT), have been favored
from the start, and they are rapidly developing into excellent sawtimber
trees. They are now from 4 to 7 inches in diameter, nearly 50 feet in
height, and cleared of all branches for upwards of 20 feet.

Prepared at
THE HARVARD FOREST, Petersham, Massachusetts
for the
MASSACHUSETTS FOREST AND PARK ASSOCIATION
3 Joy Street, Boston, Massachusetts.
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been ommitted. 'The more 'réliableé‘dnd more obvious ghardeter-
istics are underlined and“éan ‘de ‘uised most easily,; but
should be checkéd 'withiat least one of 'the other veints of .
difference.

Important differences.:
Blagk OCak: R
From both red and scarlet oak
Bark - -bpokemcinto flat-topped, rough, irregu-

* }ar . blocks; rough farthest towards the

ton.
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Habitat

Bark

Fruit

Buds

Leaves

Fruit

Buds

Leaves

“Black Qsk
(cnercus velutina)

Iry gravelly plains and
ridges, poor eoils

Dark gray to black
Thick ridges formed by deep
furrows and crose fissures.

Iz:nlnllz.li::{iliks,aizznn:
Inner bark; ye L

Sharp pointed, five—sided,
densley gcovered with dirty

 May persist until spring

see
Immature, siightly wooly,

main scales appear like

single row

Bright crimson, spring tint

reddish and silvery white
turns to silvery greenish
white

Scarlet Oak
(Qnercus coccines)
GENERAL

Dry sandy soils

Light to Derk brown
Shallow furrows formipg i~
rezular . Intermediate
between black and red ocak in
roughness.

Inner bark: peddish, not bitier

WINTER

Oval 4" %o 1" long

Lup covers 1/2 o & mnb
Zop-shaved cub, rim scales
appregsed.

Bounded apex, upper & npale
¥ooly. |

absent
SPRING
gc‘nera.l
Immature, smooth, shiny, maina
scales appear like twe rows

winter

Hed OQak
tQuercus borealis)

Widely distributed on many soil
types

Derk browm
Shallow furrows; reszular,
ridzes. Eoughened on lower trunk.

- Blfizes axe flat fopped, firm and :
goarge. Inner bark: gream to 1iaht pipk,

not bitter.

Ovate, broad at base, 3/4" to 13" long

Qup govers 1/5 %o 1/% of mut
Ssucer—shaped cup, fist. shallow

Sharp pointed, rusty bairs at &pex only.

absent

above
Imma ture, main scales appear like
three rows.

above

Bright red, spring tint bright pink Bink, spring tint pink and white

and silvery white.




Fruit
Buds
Leaves

Fruit
Buds

Leaves

Black Qak

ses
Forming-green

Seven lobed

Type

a. Sinuses shallow,
lobes broad, rounded
mucronate.
b. Sinuses deep, 3
way to midridb or more
lobes oblong or tri-
angular.

lower surface gcurfiy

see :
Turn brown, dull red, or
yellow and brown late in
the fall.

Scarlet Oak Red Oak
SUMMER
frukt spring above

Forming = green Forming = green

Five to nine lobed. Beven toeleven lobed.

Sipuses very deeoly and widely Sinuses cut 3 way to midrib. Lobes
ZhE 2/3 of way to mid rib or more teper gradually from bovad bases,
Middle lobes largest. ngually glabrous. Lobes second from

Smooth apex largest.
FalL
spring above
winter above
summey above

Tarn brilliant scarlet. Trun rich red sometimes brown.

TABLE I SHXOWING THE GROSS DIFFERENCES BETWEEN RED? BLACK, AND SCARLET OAK

A ol
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5e
Coneluslensyichols - Woody Flants in Suswer
There are many.points of .difference:between black, |
red, g!jk;g;;;egngaguthgj may. be-observed and used in the field &
for identification purposes. With practice it should be ¥

possible to tell these oaks apart from inspection of the ﬁﬂa
bark, checked against the B&rxk saXexz inner bark colors.
If some of the other parts such as leaves, buds, acorns, and‘
twigs are easily avaldable they might be more quickly used
 as checks. The great variety of similar leaf shapes and the
fine lines of distinection between those of different species
eliminate this part as a reliable singel test, but it may
be used in conjunction with others. It is often impossible
to obtain leaves, twigs, acorns, or buds due to the season
or thelir location on the tree and in this case the appear=-

ance of the outer bark and the color ¢f the inner bark are

the teste that can be used.
As yet no single characteristic or group of character-
istics have been found which will make it possible to _‘,:f! o
positivel these theee oaks without getting wi s

V_‘r‘r'ﬂv'yﬂ L,,, >
b}
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