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Purpose and Soope of Study

The purpose of this study was to investigate problems
of forest plantetion management; particularly problems of

after«planting care, in Lower Miechigan;

This paper reviews the subjest of forest plantation
manasement from the early years of planting to tne bee
ginning of merchantability. Gréaﬁest emphagis is placed
on study and analysis of plantations suffering from
neglect in one way or another: The data and observations
approach the subject both in general and in terms of
gpecific examples investigated in the rield,

Field work includedi(l) Detailed studies of three
forest plantations near Ann Arbor; Michigen, Data taken
in study of these plantations 1llustrate the need for
after-planting care; (2) More general observations on the
. Hlgegins Lake State Forest and the Huron National Forest;
both in Lower Michigan:, Disoussion of these more general
observations emphasizes the need of plantation release

from hardwood competition,
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PLANTATION PROBLEMS AND NEEDS IN THE LAKE STATES w
A REVIEW AND, ANALYSIS |

"
During the past forly yaars; thousands of acres of
forest plantations were established in the three Lake States

of Michigan; Wiscansin; and Minnesotay At the end of 194l

the acreage planted in these states totaled 1,393,000, 2/
Since these plantations were established, meny heve pro-
gressed satisfactorily, Others, haweveg} have suffered
from various aganc%as 1n§1uding drought, insects, disease;
poor seed; rabbits, mice, white grubs and elimatie factors,
In the early 1930's it became incoreasingly apparent that

many plantations were suffering from severe competition.

Through lack of timely weading; thinning and other
cultural treatments, the develoment of many young plante
ations had been seriously retarded., In sone oases;
Anitially sueccessful plantations were doameé to eventusal
failure, The Lake States Experiment Station issued a
bulletin in 1935 whioch deseribed this situetion, 3/ Partly
at fault was the idea that a plantation onee set out in
the field no longer nceded care and without further attenw
tion would grow into a mature forest, In other instances;
esrly difficultics such as heavy mortelity of seedlings
may have discouraged plantetion owners. In the case of
state and federal 1anﬁs; lack of funds were often the

reason, Causes for neglect, or lack of care, were and are



many, but the important faet is thet without adequate oare,
and for whatever the reason, many present plantations will
fail,

On January 7, 1950, the Michigan Conservation
Department reported that in tge biggeat reforestation pro=-
gram since the war; nearly 12,000,000 trees were made
aveilasble for planting on state and private landss The
Higgins Lake nursery turned out nearly 7,200,000 seedlings
and trangsplants, the bulk goling to farms; induatries;
schools and communities conduoting reforestation pm jects,
Another h.Bﬂs;GOO seedlings were planted by'ataye forestry
orews in ten state forests, In addition, 3,000,000 are
scheduled fey spring planting, The hardwood nursery
supnlied 350,000 seedlings for state parks, game areas and

private farm game projects, **

If the past is any indication many of these new
plantings may suffer for the same reasons older plantations
have, Among the silvicultural problems likely to arise
will be those resulting from plantotions negleocted when
cultural measures were desireble, These and other important
Plantation problems must be understood if success is to be

achieved with reforestation work.

Foresters should realize there is more to the problem

of plantation care than the technical point of view alone,

** Twelve-Million Trees Planted in State. Detroit News,
January, 1950
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For exampla; from the standpoint of publioc opinion, neo
phase of forest practice is more before tha’public than
planting,. Althousgh only a part of forestry, to many
forestry 1is tree plantlng; and it is here where the proe-
fession can win or lose advooates. In snort; much publie
reaotion towards forestry rests on success in the field of
forest planting. For thls reason we should strive for

successful pleatations through continued management,

Apart from this; however, is the fact that money isa
often thrown away if a plantation once started is left to
grow without further care and treatment, While this paper
offers no mathematiocal ooneclusions in this respect, nor
develops the public opinion point of view; neither are
entirely forgotten in discussing the technical angles,

Plantation Problems =« Thelir
Relation to Plantation Development

Porest plantetions develop along fairly defined
steps from the time geed is sown in the nursery, through
field plenting and on to maturity, Plantation problems
are often closely related to these steps; or nhases, and
accordingly are best understood if discussed in terms of

plantation development phases, **

** This developrment pvhace outline is, in pert, a modified

version of an outline provosed by Kobranoff in 1930, 4/
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Site Preperation and Planting Stock

This phase beglns with selection of seed, conslder-
ations of its qualiﬁy; source and treatment gna ends when
the motual field planting begins. The phagc, in addition
to seed problams; covers: stoock, its class, grade, care
and treatment in the nursery, Planting sites must be
thoroughly exsmined and all environmental factors caree
fully considered., Selection of tree species to fit these
gite conditions and the purposes of manag&ment'mnst be
made, Extreme care on this point is important, for errors
¢an result in plantations such as those shown in figures
one and twv; page six, In addition; all plans are formw
ulated for ground preparatian; planting methods and tree

spacing.
Planting

- A% thig stage the plans mede for planting are put
into operation, the ground prepared and the seedlings
Planted, In meny ways this is the most importent phase,
for if imvproper planting techniques are employed later
vhases of development may never be reached, Or if the
plantation prozresses beyond this critical stage, high

mortality may coccur later as & result of careless planting.
Adaptrtion and Initial Establishmend

This phese begins immedlately after planting and

usually lagte two to three years, Totel efforts of the






planted stook are towards developing a root system and
adspting itself to the new enviroament, It is during this
period that drought may take a heavy toll, particularly if
the roots are not sufficliently develoned or if they have
been injured by white grube in the solil. Competition from
sod; hazelnut; brush and other tree species may present
great herards to seedlings, 'ﬁiua; rebbits and squirrels
mey teke their toll. Fire ad this stage can be sspecielly
dangerous when the crown is low and in reach of even small
flemes, Diseage, such as the White Pine Blister Rust;
Cronartium rihioale; mnay cause infeetion among the white
pine., Periodle checks are necessary to determine what
progress hes been made or what damage has dbeen ocaused,
Where fallures have ancurrad; replanting may be necessary.
The many fastors tending o reduce stocking necessitate
sontinued asttention for a healthy; fully stocked plantation.
Degree of earl’ post-treatment will vary with site conw
ditiana; weather and the relative amount of sound judgment
used in initial) planning and preparetion of the plantation,
Negleet at this phaese, 1f trestment ls necessary, may curw
tail if not destroy the future usefulness of the plantatioa,

Where replanting has been neglected relative severity
of results will vary. Yor exsmple, with eloge spacing with
large number of trees per sore, fallure of some seedlings

may not necessitate replanting, for there may be suffieclent
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trees remaining with satisfactory distribution. On the
other hanﬁ; failure may be s0 high that the entire plante
ation may disappear, Where failures have been comparatively
high; remaining trees if far apart will develop bushy crowns
and boles of low commerclisl valuey A young forest reculres
foirly dense stoeking for best form-development of the
trees, 1In aadiﬁion; a noorly stocked stand where the canopy

is slow in elosing will not vrovide edequate site protection,

In plantation planning, costs of possible replanting
work should not be overlooked but rather provisions msde
for such expenses, Past experience serving as a gulde

might aid in predloting probable replanting costs,

The intensity of American forestry may hever reach
that practiced in Burope, nor will it be necessaryj how-
ever, there are minimum standards beslow which we cannot
&0 1in plantation work and still expect successful re-
sults, Early treatment insuring establishment of a fully

stocked plantation is one of these standards,
Growth and Development

This phase is characterized by rapid growth and de-
velopment of both root and shoot and by the struggle of
each plant with the conditions of environment. The phase
ends when the canopy closes, Plantations which have been

established under & nurse crop should be releaned early
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during this periad; otherwise growth may be stymied,
Closely allied ta‘this liberntion problem is that of plant=
ations not planted under a nurse crop but suffering from
oompetition with faster grow ng hardwoods, This need of
liberation cuttings forms one of the most pressing problema
faoing foresters on state and federal land in Lower Michigan
toddy, Thousends of aores of forest plantations are being
held back by hardwood trees of various species, Unlesa

the planted trees can be relaased; the plantations will;

in meny cases; never produce any quality forest products,.
Sinoe this problem probably occurs most frequently during
the Growth and Development phase and hecause it is of such
importance in Lower Michigan at this time; it is dis~

cuased in detail here,

Special Problems of Growth - Suppressed
Plantations

The situation can best be desoribed through a work
plan written by John L. Arend, Research Forester, at the
Southern Michigan Forest Research Ognter in HXast Lansing.igj
The plan proposed that & study be initiated to explore
possible methods of releasing plantations from hardwoods
for direct comperisons of costs and effectlveness of the
release, General oonditions were described as follows:

"During the paa@ forty years nesrly & half million

acres of plantrtions, malnly red, Jjack end white pilne,
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have been successfully established in Lower Michigan.
Many of these pines were planted qa what appeared to¢ he
open land at the time of planting, but now many hardwood
species such as oak, aspen and red maeple have sprouted up
and have overtopped meny of the pine, Other areas were
planted that suprorted understocked, scrub hardwoods,
These hardwoods are now orowdl ng and suppressing many of
the planted pines., During the C.C.0, period when man
power was comparatively lnexpensive and plentiful, the
hardwoods were cut on many thousands of acres %o release
the pine, On the whole, this release work was beneficial.
to- the plnes Ncw; hawever; sprouts from the cut hardwoods
stunps have azain overtoppsd many of the pine and sddition-

al release is needed,

At the present time man power ls expensive, The
average woods worker receives about $8,00 per day., Re~
cent release work, where the smaller trees are cut and the
larger ones girdled, has been averaging about two man-deys
per acre, This doses not include transportation and sipere
vision, Thus, not only 1s'the initial release work in
plantations expensive, but subsequent releases are very

expensive,"

As Arend states when labor was inexpensive, mudi re=
lease cutting was accomplished, Now, however, financial

conditions are tighter and the cost of labor un, An
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econonic method of relesse therefore must be devised and
it is partly for this purpose that the Lake States study

is being made,

Obmervations of such suppressed plantatlons on the
Higgins Lake State Forest and the Huron National Forest
were made on field trips in preparatioa of this thesis,
Resulta of these observations are described in the

following nages,

Fleld Obeervations

Huron Kational Forest

On the Huron National Forest 35,000 acres of supw-
pressed pine plantations are in need of release from harde
woods. This indicates that more than one of every three
aores planted on this forest needs release treatment,
Most of these plantations are less than seventeen years
old, as C.0.0. personnel started the first large-scale
planting in 1933. jV,What has been done to alleviate the

serious plentation eondition on the Huron Natlional Foresty

A small amount of release cutting has heen done
through girdling of hardwoods four inches in diameter or
larger and cutting those smaller than four inches. 1In
addition, other areas have recelved some treatment
through liberation cuttinzgs where the hardwood trees are

given to those who want and will cut them, No direct
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income 1is mbtaiged for the fuorest but release of the pine
is sacomplished, leading to probable greater future income.
Wood cutters are shown a demonstrantion area where hardwoods
have been sut to the best advantage of the pilne, Cutters
are then assigned to plantations where they will follow the
same practices in releasing the pines. No marking is done
by foresters; the only expense involved being that of pre~
pering the demonstration area and issuing a few necessary
instructions to cutters, Where this work has been done, 1%
has been done well and to the forester's satisfaction,
However, the demand for this low~quality hardwood, mostly
serub oak, has been low and only a small percentage of the
35;600 aores thus relesmed,

Higglns Lake 8tate Forest

The Higging Lake State Forest, east of the Huron
National Farest; gaced with the same problem; has 9;000
acres of pine plantations needing release from hardwood
competition, These 9;090 acres represent over 51% of all
plantations on the forest. In a field trip with Distriet
Forester, H.V., Borgerson, many of these plantations were
obgserved where hardwoods dominated the site with slow-
growing, suppressed pines in the understory« The orimary
problem here, according to Borgerson, ls finding a market
for tpe low quality oak, When an occasional market is

found, trees are sold in a commercial cuttings This forest
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had less difficulty selling the hardwood trees during the
recant war;~but during the past few yeers, market conditions
have not favored the amall;-lowwquality hardwoods, It was
noted that much of the hardwood was of better quality than
that seen on the Huron Wational Forest, rhotogravns on the
following pages were taken on the Higgins Lake 8tate Forest

and further portray conditi-ns conditions discussed here.

Thus far; conditions of ~uppressed plantations in
Lower Michigan have been described and examples from field
trips used to substantiate the discussion. What are some
of the silviecultural questions invalveﬁ; and to what extent

have they been answered?
Silvicultural Questions - Why underplant

One question that might be raised ia that if plante
ations established under hardwoods are subject to later
sunnresﬂian; why is underplanting pracdticed? Is there an
advanta:e to be gained from planting under overhead canopy?
Artificial regeneratlon by elther seeding or planting is
usually easily sccomnlished under an overstory of sultable
density. An overstory serves as a nurse orop for the
introduced plants while they are becoming established,

When overstory is dense, artificial rezeneration is not
suscessful, A portion of the stand must be harvested bew

fore seeding or planting is undertsken, and after the new



stand is established the remaining overstory should be
removed, Wales §/ reports that survival is best under some
aover; but this seme cover may becoms 1n1miaa1 to Tinal
sucoessful establishment, Protection from direot sunlight
ssems t0 be neoessary for good survival during drought,
Young end Eyre 7/ state that: "Because of the presence in
the Lake utates of milliona of acres upon which the orige
inal forest hes been deaud?d or replaced by stands of ine
ferior species and quality, the problem of restoring more
valueble speoles on these areas is of great imvortasnce. One
mathé& of obtaining this result is underplanting the ianferior
stands with better a@eaies; which are to be releaged later
by cutting all; or portions of the overstory. On some of
the gtate forests in ﬁiahigan; end in other places as well,
the firat step in this process has been teken, In meny
cases the underplanted Bpecies; egpecially in Miqhigan, hag
been white pine; begause on meny sandy solls a better catch
is secured under cover than in the oven, and the pines proe
tected by an overhead canopy are less sumeeptible to damage

from frogt and weevils,.,"
Resnonse to seleage Cutting - A Study

Another important questlon on release cuttings is to
what extent must overstory be removed. Is it possible to
remove & vortion of the overwood %o accomplish satisfactory

results or is o 100% release cutting necessary? A study 2/



by Young and Eyre enswered this end other pertinent
questions, The study was an attempt to determine whether
underplanted white pine would react sufficlently to re-
lease from the influence of an overhead ocover to justify

the cutting of such a cover in various ways,

Plots were taken for this study at Higegins Lake,
Fife Laka; both 1n;Miahi@an; and at Bireh Leke in northe
eastern Minnesota, A nunber of cutting methods were en~
ployed to determine whioch one would give the best results
when all Tactors were taken into seccount, i,e., the effeoct
upon the growth of pina; the cost of outting, and the
possible financial returns, Conclusions reached in this

study are as followst

* Release cuttings in mixed stands of aspen and young
Norway pine are distinetly worthewhile cultural operations.
The young pine, even when badly suppressed by taller and
more vigorous aspeh, respond immediately to releare in al-
most direct proportion to the degree of cover removal,
Suppressed trees benefit most by such cuttings. The early
_reaction of the trees released takes the form of an in-
ereased stcekineas; ises dlameter growth increases at a

higher reletive rate than does helrht growth.,

On most dry, sandy eites white pine is benefited

during its early years by en overhead cover, but later
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growth 1s retarded, After becoming ‘established it should
be released in order to secure satisfactory growth, Its
response to such a release ls prompt and roughly propor-
tional to the degree of releases, However, a clear~cutting
of the overhead cover is undesirable because of the danger
of inereasing damace from weevils, Moreover, 1f the pine
has been left =0 long as to begome badly suppressed it 1s

likely to die if uncovered too suddenly.

Underplanting of white pine on apots occupled by
maple and juneberry is inadvisable because of the pro-

lific sprouting of these species after cutiing.

Heavy stands of aspen when ¢lear-cut produce a mass
of suckers that offer worse qompetition t0 the pine than
does the original stend, unless the pine is large enough
to keep ahead, Partiel cutiing will probably lessen the
production of suckers very materially; but follow-up rew
lesse cuttinge will be necessary if the pine is smell,
Another method of reducling trouble from root suckers is to

wait until the aspen is nearly mature before cuttings

Planting white nine under oak with subseauent release
cutting 1s liable to be an exvensive undertaking unleas
the overstory can be disposed of at a price sufficient to
offset at least a large nart of the ¢ost of cuttings 0Oak
stands of merchantsble size and of medium, but rather
uniform stocking offer the best onportunity for successful

underplanting with pine and subsequent release cutting of
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a partial character, Large openings in such stands should
not be planted with white pine, since attempts of this
sort have usually falled,

When a fully stocksd osk stand 1s to be underplanted,
it sh-uld first be opened as much as possible, leaving
only enough cover to protect the site and prevent serious
trouble from the white pine weevil, Cutting and subsequent
underplenting in stands of this kind should be delayed
until they have reached merchantable size. The firast cut
should remove as many as possible of the largest-crowned
trees in order to reduce damage to the pines in later

cuttings.

Where stande are now undernlanted, and release
cutting seems desirable the eut should be made as soon as
possible 1o reduce damage fram breakages 1Ih such cases
cutting should ve done when the hardwoods are bare to re-

duce the danger of killing pines by burying them with slash.

When red oak is removed in a release cutting, treate
ment of the stunps with ereosote will practically eliminate
sprouting and the necessity for later cuttings. Wwhite oak
that is forty years old or more hus little or no sprouting

ability in the northern portion of the Lake 3tates,

Lopning and =cettering of slash have nroved to be

satisfractory in all cases "

Results of thig study were of svecial bensfit to
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foresters during the time of the ﬁ;&,ﬁﬁ when it was
possible to accomplish considerable cultural work in rorest‘
pPlantations, The outlook nmﬁ, however, is not so favorable,
for there 18 no C40.0s and funds for such cultural work are
apparently insdequate, Labor costs are high, Suppressed
plantations present a serious problem and something must

be done about 1it,

Since those conterned directly undoubtedly know of
the need for cultural messures in these plantations, the
problem narrows down to: continuing the present work,
obtaining greater approﬁriations, findlng narkets for
the overstory species or finding a less sostly nethed to

accomplish the release work.

- At the present time some work is being done on this
problem on both the Higging Lake State ¥Forest and the
Huron Mational Forest, Judging from conditions observed

on thecse two forests the extent of this work is inadequate,

Approprietions often provide the stumbling blocks,
as is true in the nresent situation, Recently the imporw
tence of this plantation problem came to the attention of
the putlic through announcements of a meeting held at
East Lansing by leading Mlchigan foresterss It was an-
now ced that although Mlichisan now leads all states in

the number of acres successfully planted to pine trees,
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many of the plantations need attention in order to survive,*
It is oconceivable that if emough voleces were raised, publie
opinion might favor needed appropriationss

Were & market for low quality avarwuod; of whioh mos%
of the stands are @wmpanea; to open within t@e next dgeada
a oatastrophe might be averted. The outlook, however,
promises no such deliverance from the problem. There is
& slight hope for thoms plantations under aspen on the
Huron National Forest where negotiations are under consldw

eration for lerge yearly shipments of aespen. This too is

Just a possibility, In angrt; there iz 1little basis for
optimism in expeoting & market to open for nost of the overw
wood material,

1r sggressive searching and study can not lesd us to
markats; then the answer we may have to setile for is the
most efficient and least costly method of killing the overe
wood treesy The Lake States Experiment Station study under
the direction of John L., Arend is seeking this esnswer,

Having considered one of the more imnortant developw
ment problems likely to oveour during the growth and develope
ment phese, the next mejor division begins with a more

develoned young forest,

** Plang Made to Help State Rebuild Dwindling Forests,
The Detroit News, Merch 30, 1950





















Competition and Dominance

As the canopy begins to close, the struggle between
individuals becomes keen and differentation into classes
of dominance takes place., This phase usually continues
to the end of the stand. In reality it ends at the'critu
ical sge of the stand, that is, the age at which the total
amount of lesf surface s well as the requirements of
moisture and nutrients from the soill reaches a maximunm,
1t 48 at this age that trees planted with curled roots
which have apparently been healthy up to this time begin
to die out heavily, Plantations vhich survive this phase;
which may last 20 to 30 years, may be considered successful,
Thinnings should ordinarily be made during this period as
they are neededs, Neglect at thils stage means money wasted,
for much can be done to improve the crov trees, For example,
by pruning white pine crop trecs when they are small, much
valuable lumber can be produced at smell cost, Ixamples of
plantationsg which have nagsed through phase five without

receiving such cultural treatment are disoussed subsequently,
Volume and Quality Grewth

Natural pruning of the branches takes place, height growth
slowas down and dismeter growth is inoreaaed; providing the
atand density is sueh that good growth is possible. This
phase may last 15 to 0 years., OContinued thinning may be
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was adequate enough to bring out conditions under considers
ation in this thesis, Data taken on the sample plots is
presented in Table 1, page 30,

Deserintion of each plantation will now be gilven,
Plantation I

Planted: 1908
Tree Spesies: White pine, Scotch pine, FPonderosa pine and

an occasional Worway plne,
Total acreage: 32 acres,

Plantation I can be divided in two parts on the basis
of general eonditions, The first part, section a,, is a
plantation of extremely poor gquality and represents roughly
20% of Plantation I. Species composition of section a. 1s
chiefly Ponderosa and Sceotch pine with a few scattered white
pine,

Gravelly, coarse soil has contributed to poor moisture
conditions with consequent low stocking, Trees are scattered
end in places brush and black locust have teken over the site, .
Initial mortality in this section was high and replanting
operations were none tossuccessful, Scattered trees are of
poor form, linby, crooked and stunted, vseveral wolf trees
compete with the pine for moisture and light. No plots were

taken in sectlon a,, since stocking was obviously low,



It 48 unlikely that trees on section a, will attain
ocommercial value, Furthermore, little can be done to ime-

prove the present plantation,

Section b.; nearly pure white pine; is more promising,
More favorable moisture sonditions are indicated by the
healthier aprearance of the trees and by higher stocking.
Howuver; stooking eould not be ealled satisfactory., Plots
1l to 5 inclusive were taken in this seetion, Referring to
Table 1; 590 live trees ver acre on plot #2 present a cone
trast to the 260 live trees on plot #3, Perhaps more indi~
cative of stocking are the basal area data, Plot #2 has
a basal area of 181 square feet per acre while plat #1 has
12745 square feet per acre. These data point to the varied
stocking conditions which are typleal of section b, It is
believed that were a larger sample taken; results would
show that on the whole this plentation is understocked,
This ovinion is based on date from plantations owned by
the University of lMichigan, In additian; numerous bare

areas throughout the stend diminish total stocking figures,

Radlal growth has decreased during the past ten years,
Pigures in Table 1 show generally, reduction in radial
growth has been greatest in stands of higher stocking. Since
reduced growth has ocecurred even on »lots of low stocking;
other factors in additi-n to competiti n could ve involved,

One authority believes that recent drought years could be
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the cause,

Of interest is data on dead trees per acrey The large
numbers of dead trees as shown in Teble I illustrate the
need for thinning. Also, dead trees represent material '

which might have been utilired if cut,

Typical of white pine, natural pruning is poor, Dead
branches have persisted and log quality thereby reduced,

v

Large, anclent wolf trees scattered through the
plantation take up space and have crowded out many of the

more valuable pine,

Why this plantatlon was uncared for was not investiw
gated. Results of the neglect are obvious: stocking is
patechy, trees poor in quality, growth rates diminishing

and money has undoubtedly been lost.

What can be done to improve present conditions?
On section a, an invrovement cutting is advisable where
erop trees would be selected and favored, Thinning is
needed where stocking 1s dense, Some wolf trees should
be girdled, Where pruning might have been highly profite

able eariler, it would not be =0 now,
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Plantation IX

Planted: 1908
8peclest White plne, & few Norway and Ponderosa pine,

Total acresazer 22 asres,

Plantation II, southeast of Flantation I is separated
in-two by a strip kept clear for power lines., 8oil moiste
ure conditions are better than in elther site discussed

previously.

Stooking 1s similar to that iag Plantation I b. in that
it veries from the dense to scattered., Plots six and seven
were taken and illustrate conditions typiesl throughout
the plantation; ise, varied stocking, Both redial and
height growth are better than on Plantation 1lb., Radial
growth has not deereased as shown by data for plot #7 and
only slightly on plot #6. Tree heights averaged higher than
those of Plantation 1b. Field mice caused high nortality
of seedlings during the early years of the plantation,This
may be the reason for the pumerous large holes in the stand,
Mortality is high; there being 130 dead trees per acre es
shown by data for plot #6.

Though wolf trees are present in the stand, there are
not many and these are smell. The pine trees are of poor
form, particularly those with liberal numbers of dead

branches



Lack of proper care hag caused much of the present
dirfficulty in this plantation, Though needed treatment has
long been dalaywa,‘, the plantation is by no means a ;wm;pletu
loss, for much can still be acoomplished,

Crop trees should be selected and favored by removing
$rees crowding them, Trees ar' especlially poor form and
those falling behind in growth should be cut, The few
hardwoods in the stand are not large and might be left to
improve the scil, As in Plantation I b.; pruning of crop
trees should have been done yesrs ago and would not pey now,
Although this plenteti on has been uncared for in many years;

proper tresatment now gan salvegze nuch of its value,
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Plantation III

Planted: 1908
specles: Norway pine planted under mature hardwoods,

Total Aoreage: 23 aores,

This plantation represents L2 yvears wasted insofar
as a successful plantation is esoncerned, The spruce
planted under mature hardwoods, mostly red oek, has long
been suppressed, kot until 1950 was this plantation re-

leased, when most of the hardwood was sold as stumpuge,

Growth of the spruce had been extremely poor. A
few individual trees have grown to 30 feet but not many
are more than 15 feet in neightys Stocking is spotty, but

low on all sections of the plantation,

If recovery after releuse were possivle after foriy-
two years, logging hes reduced such chances, for many of
the underplanted spruece were corushed when the hardwoods

were removed,

8ince the hardwood overstory was comnosed of trees
long overdue for cutting, originasl plans were presumably
to cut them after establishment of the spruce. Fallure to
do thls resulted in a plantation of stunted spruce, and
all efforts exnended in establishment of the plantation

have been wested.
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Thess three plantetions have served as exmmplgu of
forest plantations suffering from several problems, mgsﬁ
of them caused by insuffieient eare, In brief review,
this neglest has influenced present heterogeneous stocking
through fallure to thin the stand where needed and failure
to girdle wolf trees. Replanting, though attempted dld
not succeed in filling in all failed areas, Fallure to
prune selested crop trees has reduced their potential
value, The spruce plantation has suffered mostly from
suppression from overwood. Logzing damage further ine

oereased damage .

Can any future care be expected for these plantations?
The present awner; Mr, Fransblau, has indicated that given
the technieasl advice, he would conslder improving his
plantations, He has the men; the time, the noney and the
eqiirment, Mr, Raymond Pfiefer, Farm Forester, nlans to
study the pine plantetione and meke recommendations for
improving them. He bellieves that the owner ls progressive
enough to care for the plantations, providing he is shown
that it will pay.
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already sommitted itself to establish, Failing %o care
for them, thousands of asres of plantations now being

atymied in thelr growth will end up as part of a gigantie,
wasted reforestation program,
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