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PurAwGS and S~ope of 8tud

The purpose of this etu~r wes to investigate probL~ne
of forest plantation magaemnt, pertioularly problems of

after-;planting earei n Lower Miohigan,

This paper reviews the subet of forest plantation

maagement from the early years of planting to tne be-

ginning of merehazitebilitykj Greatest emphasis is plaoed

oan study and analysis of plantationAs suffering from

negleot in one way or another4 The data and observations

approach the subeot both in general and in termw of

speoifio examples Investigated in the field,

Field work inoludedt(l.) Detailed studies of three
forest plantations near Ann Arbor, Miochigani Data tken

in study of these plantations illustrate the need for

aftero.plnting 'care* (2) More general observations on the
Higgins Lake State Forest and the Huron National Forest,

both in Lower Miohian,; Disoussion of these xtore general
observations emphasizes the need of plantation release

from hardwood coongpetitionr;



PLANTATION Pfl0BS(8AND IN=,'flflRLAJ S'rAVxICS

A WMZYI ANAALYSIS

During the past forty years, thousanids of acres of

forest plantations were established in the three Lake States

of Michigan, Wisconsin* and Minnesota* At the end of l9A4

the acreage planted in these states totaled 1#,393,000, A
Sine. these plantations were established, many have pros-

greased stisfactorily* Others, however, have suffered

Fromi various agancies inaluding drought,, insects, disease,

poor seed, rabbits., nice, white grubs and climatic factors,

In the early 1930's it beocaenreasingly apparent that

many plantations were suffering from severe competition*

Through lack of timely weeding, thinning and other

cultural treatments, the developm)ent of many young plant^

ations had been seriously retarded* In sorie oases,

,initially suocessful plantations were doomed to eventual

failure* The Lake States Experiment Station issued a

bulletin in 1935 which descri.bed this situatio. Partly

at fault was the idea that a plantation once set out in
the field no longer needed catre and without further atten*

tion wouild crow into niLture fores<t* In rother Instances,

eerlyr difficulties such as heavy mortality of seedlings

may have discouraged plantation owners. In the case of

state and federal lands, lack of funds were often the

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



manyo but the important fact is that; without adequate oare,

and for whatever the reason, many present plantations will

On January 7, 1950s the Miohig nConservationa

Department reported that in the biggest reforestation pro-.

greim si noe the war, nearly 12,000,000 trees were made

available for planting on state and private lands* The
Higgins Lake nursery turned out nearly 7,200,000 seedlings

and transplants, the bulk going to farms, industries,

schools and comunities oonduoting reforestation pxcjeotse

Aother 4,385#000 seedlings were pl anted by state forestry

crews in ten state forests# In addition,.3,000,000 are

scheduled for spring planting* The hardwood nursery

surplied 350,000 seedlings for state parks, gam~e areas and
private f rn~ game projects.**

If the past is any indicastion many of thee new

plantings may suffer for the same reasons older plantations

haves.Among the ailsioulturel problems likely to ariase

will be those resulting from plantations neglected hen

cultural measures were desirebleo These and other important

plantation problems must be understood if success is to be

aohieved with reforestation work.

Foresters should realize there is more to the problem

of plantation care than the technical point of view alone.

*Twelve"K~illion Trees planted in State. Detroit Nws,
Tanuary, 1950
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For ezample, from the standpoint Of public opinion, no

phase of forest preotios is more befor the public than

planting* Although only a part of forestry, to many

foresitry is tree plenting* and it is here where the prom

fession can win or lose advooates. In short, much public0

reaotion towards forestry rests on success in the field of

forest planting, For this reason we should strive for

successful pl~antations through continued management,

Apart from this, however, to the fact that money is

often thrown away if a plantation 0o1c0 started is left to

grow without further care and treatment.# Whlet this paper

offers no xatheat cal conolusions in this respect, nor

develops the publil opinion point of view, neither are

entirely forgotten in disousing the technial anles,

Plantation Problems .*Their

Relation to Plantation Development

Forest plantations develop along fairly defined

steps from the time seed is sown in the nursery, through

field planting and on to maturity, Plantation problems

are often closely related to these steps* or phases, and

ac cordingly are best understood if discussed in terms of

plantation development phases, o

**This development phare outline Is, in part, a modified
version of an outline proposed by obrsnoff in 1930. L



Site Preparation and4 Plantirig Stook

This phase beagins with sleotion of seed,* 00onsideDr'

athons of its quaitysouroe arnd tr'eatmentV aM ends x~he

the actual field planting begins* The phase, in additiori

to seed problwts# CoVersl stock, its alas, grade, oare.

and treatmuent in the jiursery, lantinig sites imst be

thoroughly examined aMd all renirowuental factor's cares-

fully eon siderod. Selection of tree species to fit these

site conditions and the purposes of Manag3 ent must be

made* Extremne careaon this point is fImportant,, for error's

co result in plantations such as those shown in figures

one and two, page six# 14 additiono all plans are form-

Mlated for ground preparation, planting inethds and tree

spacing.

Planting

At this stage the play made for planting are put

into operation, the ground prepared and the seedling~s

planted# In eneny ways thin is the most important phase,

for if improper planting techniques are employed later'

phases of development may never be reached* Or if the

plantation progresses beyond this critical stage, high

mortality may odour later as a result of careless pilantings

A aptption and Initial Establishment

This phase begins imediately after planting and

usually lasts two to three years, Total efforts of the



Higgins take State Forest

r'ig 1. Thirty-~five old white spruce planted
on sandy soil. better suited to jaok or

Norway pine.

Higilns Lake State Forest
F~ir- 2. A mixed plantation of Jack and white
pine. Site conditions were unfavorable for

the white pine.



planted steak are towards developing a root system aand

adapting itself to the new enviromntfI It is during this

period that dreught may take a heavy toll, partioularly if

the roots a not uffeiently developed or if they have

been injured by white grabs in the soil. Competition from

sod, hazelnut, brush and other tree species may present

great hatards to aeedlings, Miee, rabbits and squirrels

may take their toll4 Fire at this stage ean be especiafly

dangerous when the crown is low and in roach of even sma

flames. Disease, such as the White Pine Blister Rust,

Oronartium ribicole, may cause infeetion among the white

pine. Periodic cheeks are necessary to determine what

progress has been made or wtat damage has been caused,

Where failures have o-curred, replanting may be necessary,

The many feetors tending to reduce stocking necessitate

continued attention for a healthy, fully stocked plantation,

Degree of earl: post-treatment will vary with site con

ditions, weather and the relative amount of sound Judgment

used in initial planning and preparation of the plantation,

Negleet at this phase, if tretment is necessary, may eure

tail if not destroy the future usefulness of the plantation,

Where replanting has been neglected relative severity

of results will vary4  For example, with close spacing with

large niunber of trees per sore, failure of some seedlings

may not necessitate replanting, for there may be sufficient
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trees remaining with satisfactory distribution, On the

other hand, failure may be so high that the entire plant-

ation may disappear, Where failures have been comparatively

high, remaining trees if far apart will develop bushy crowns

and boles of low commercial value* A young forest requires

fairly dense stocking for best fon-development of the

trees. In addition, a noorly stocked stand where the canopy

is slow in closing will not rrovide adequate site protection,

In plantation planning, costs of possible replanting

work should not be overlooked but rather provisions made

for such expenses, Past experience serving as a guide

might aid in predicting probable replanting costs,

The intensity of Amerioan forestry may never reach

that practiced in Europe, nor will it be necessary; how--

ever, there are minimum standards below which we cannot

go in plantation work and still expect successful re-

suIts. 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 oP both root and shoot and by the struggle of

each plant 4ith the conditions of environment, The phase

ends when the canopy closes, Plantations which have been

established under a nurse crop should be released early



during this period, otherwise growth may be stymied,

Closely allied to this liberation problem is that of plant-

tions not planted under a nurse crop but suffering from

@oipetition with faster grotng hardwoods* This need of

liberation cuttings forms one of the most pressing problems

facing foresters on state and federal land in Lower Michigan

today, Thousands of acres of forest plantations are being

hela back by hardwood trees of various species. Unless

the planted trees can be released, the plantations will,

in many oases, never produos any quality forest products.

Since this problem probably occurs most frequently during

the Growth and Development phase and because it is of such

importance in Lower Michigan at this time, it is dis-

cussed in detail here,

Special Problems of Growth ~ Suppressed

Plantations

The situation can best be described through a work

plan written by Tohn L w Arend, Research Forester, at the

Southern Michigan Forest Research Center in iast Lansing, j/

The plan proposed that a study be initiated to explore

possible methods of releasing plantations from hardwoods

for direct comparisons of costs and effectiveness of the

release, General conditions were described as follows:

"During the past forty years nearly a half million

acres of plantetions, mainly red, jack and white pine,



have been sueessfufly established in Lower Miohigane

Many of these pines were planted on what appeared to be

open land at the time of planting, but now many hardwood

species such as oak, aspen and red maple have sprouted up

and have overtopped many of the pine. Other areas were

planted that supported understooked, scrub hardwoods,

These hardwoods are now crowd ng and suppressing many of

the planted pines. During the 0.0.0, period when man

power was comparatively inexpensive and plentiful, the

hardwoods were out on many thousands of acres to release

the pine. On the whole, this release work was benefioial<

to- the pine* Now, howevert sprouts from the out hardwoods

stumps have again overtopped many of the pine and addition-

al release is needed,

At the present time man power is expensive. The

average woods worker receives about $8,00 per day. Re-

cent release work, where the smaller trees are out and the

larger ones girdled, has been averaging about two man-days

per sore. This does not include transportation and wsper-

vision, Thus, not only is the initial release work in

plantations exnensive, but subsequent releases are very

expensive,0

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



*oonoi method of relegise therefore mst be devised and4

it is partly for this purpose that the Lake States study

is being made*

Observations of such suppressed plantations on the

Higgins Lake State Forest and the Eutron National forest

were made on field trips in preparationo' this thesis.

Results of these observations are dosori.bed in the

following pages,

Field Observations

Huron National Forest

On the Huron ati onl orest 35 *OOO acres of supw

pressed pine plantations are in need of release from hard"

woodsy This indicates that more than one of every three

acres planted on this forst needs release treatment#

Most of these plantations are less than seventeen mears

old, as C*..*. personnel started thae first large-,.sca2.e

planting in 1933. l What has been done to alleviate the

serious Dlantation oondition on the Huron National Forests

A small amount of' release cutting has been done

through girdling of thardwoods four inches in diameter or

larger and cutting those smaller than four inches, In

addition, other areas have received some treatment

through liberation cuttings where the hardwood trees are

given to these who want and will cut them, go direct



income is obtained for the lbrest but release of the pine

is aooomplished, leading to probable greater future income.

Wood cutters arA shown a demonstration area where hardwoods

have been out to the best advantage of the pine, 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-

paring the demonstration area and issuing a few necessary

instructions to cutters, Where this work has been done, it

has been done well and to the forester's satisfaction,

However, the demand for this low-quality hardwood, mostly

scrub oak, has been low and only a small percentage of the

35,000 acres thus released.

Higgins Lake State Forest

The tifggins Lake State Forest, east of the Huron

National Forest, faced with the same problem, has 9,000

acres of pine piantations needing release from hardwood
r

competition, These 9,000 acres represent over 51% of all

plantations on the forest, In a field trip with District

Forester, H.V. Borgerson, many of these plantations were

observed where hardwoods dominated the site with slow-

growing, suppressed pines in the understory. The orimary

problem here, according to Borgerson, is finding a market

for the low quality oak, When an occasional market is

found, trees are sold in a commercial cutting, This forest



had less difficulty solling the hardwood trees during the

recent wer# but during the past few years, market conditSions

have not favored the smll,-lew.quality' hardwoods * It was

noted that mucoh of the hardwood was of better quality than

that seen on the Huron National 2iorest* ehotographe on the

following Pagoe were taken on the Hgginis Lake State F'orest

and further portray conditi ~ns conditions discussed here*

Thus far, conditions of '-uppressed plantations in

Lower Michigan have been described a Ad examples from field
triDs used to substantiate the discussion. What are some

of the silvicultural questions involved$ and to what extent

have they been answered?

livioult'ural Questions #- Why underplant

One question that might be raised is that if plant-*

ations established under hardwoods are subjeat to later

sunpression, why is underplanting pradtioe4? 3s there an

advantagte to be gained from planting under overhead canop?

Artificial regeneration by either seeding or planting is

usually easily acoormlished under an overstory of suitable

density. An overstory serves as a nurse crop for the

introduced plants while they are becoming established,

When overstory is dense, artifiol regeneration is not

s'~oossfu1, A portion of the .stand must be harvested beA

fore seeding or planting is underta~ken, and after the new



stand is established the raining overstory should be

removed, Wales $1 reports that survival is best unter some

cover, but this sameo cover may become inimical to final

suocessful establishment, Protection from direct sunlight

seems to be necessary for good survival during drought,

Young and Eyre l/ state thatt Beecuse of the presence is

the Lake $tates ot millions of acres upon which the origoo

Inal forest has been deuded or replaced by stands of jnw

erior species And quality, the problem of restoring more

valuable species on these areas is of greet imortanoe. One

method of obtaining this result is underplanting the inferior

stands with better species, which are to be released later

by cutting all, or portions of the overstory. On some of

the state forests in Michigan, and in other places as well,

the first step in this process has been taken, In many

oases the underplanted species, especially in Michigan, has

been white pine, because on many sandy soils a better catch

is secured under cover than in the oaen, and the pines pro

teoted by an overhead canopy are less suseetibie to damage

from frost and weevils,"

Response to tielease Gutting A $AStudy

Another important question on release euttings is to

what extent must overstory be removed. Is it possible to

remove a nortion of the overwood to accomplish satisfactory

results or is e 100 release cutting necessary? A study 7/



by Young and Zyre answered this and other pertinent

questions The study was an attempt to deternine whether

underplanted white pine would react sufficiently to reap

lease from the influence of an overhead oover to justify

the eutting of such a cover in various ways,

Plots were taken for this stuy at Higgins Lake,

Fife Lake, both in Miohikan, and at Birch Lake in north

eastern Minnesota, A number of cutting methods were em-

plored to detenaine which one would give the best results

when all factors were taken into account, i.e. the effect

upon the groith of pine, the cost of cutting, and the

possible financial returns, Qonclusions reached in this

study are as followst

" Release cuttings in mixed stands of aspen and young

Norway pine are distinctly worth-while cultural operations.

The young pine, even when badly suppressed by taller and

more vigorous aspen, respond immediately to release in al-

most direct proportion to the degree of cover removal.

Suppressed trees benefit most by such cuttingso The early

reaction of the trees released takes the form of an in-

creased stockiness, i~e, diameter growth increases at a

higher relative rate than does heiht growth,

On most dry, sandy sites white pine is benefited

during its early years by an overhead cover, but later
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growth is retarded, After beeoaing 'established it should

be released in order to seoure satisfactory growth, Its

response to such a release is prompt and roughly propor-

tional to the degree of release. However, a clear-cutting

of the overhead cover is undesirable because of the danger

of inereasing damage from weevils. Moreover, if the pine

has been left so long as to become badly suppressed it is

likely to die if uncovered too suddenly,

Underplanting of white pine on spots occupied by

maple and Juneberry is inadvisable because of the pro-

lific sprouting of these species after cutting.

Heavy stands of aspen when clear-cut produce a mass

of suckers that offer worse competition to the pine than

does the original stand$ unless the pine is large enough

to keep ahead, Partial cutting will probably lessen the

production of suckers very materially, but follow-up re-

lease cuttinms will be necessary if the pine is small.

Another method of reducing trouble from root suckers is to

wait until the aspen is nearly mature before cutting,

Planting white nine under oak with siibseuent release

outting is liable to be an eroensive undertaking unless

the overstory can be disposed of at a price sufficient to

offset at least a large part of the cost of cutting, Oak

stands of merchantable size and of medium, but rather

uniform stocking offer the best opportunity for successful

underplanting with pine and subsequent release cutting of



a partial carater, 1Large (penin( o In suceh stands esoul

not be planted with white pine, since attempts of this

sort have usually failed,

When a fully stooked oak stand is to be underplanted,

it shuld first be opened as much as possible, leaving

only enough saver to protect the site and prevent seriouo

trouble from the white pine weevils, Cutting and subsequent

underplanting in stands of this kind should be delayed

until they have reaohad merchantable size# The first out

should remove as many as possible of the largest-crowned
trees in order' to reduce damage to the pines in later

cuttinrgs.

Where stands are now underplanted, and release

cutting seemas desirable the out should be mrade as soon as
Possible to reduce damrage from breakage, In such cases

cutting should be done when tho hardwoods are bare to re*

dune the danger of killinj pines by burying them with slaysha

When red oak is r uoved in a release cutting, treat-

ment of the sturaps with creosote will practically eliminate

sproutIng and the necessity for later cuttings, White oak
that is forty years old or aore hts little or no sprouting

ability in the nzorthern toartion of the Lake States.

Lopping and scattering of sl1ash have roved to be

satisfactory in all ea ses#"

esult of this stud15 were of siecial benefit to



foresters during the time of the O 0,0# when it was

possible to aceomplish oonsiderable cultural work in forest

plantations. The outlook now, however, is not so favorable*

for there is no C.Q, and funds for suoh cultural work are

apparently indequate. Labor oosts are high, Suppressed

plantations present a serious problem and something must

be done about it,

Since those concerned directly undoubtedly know of

the need for cultural mensures in these plantations, the

problem narrows down to: continuing the present works

obtaining greater appropriations, finding markets for

the overstory species or finding a less costly method to

accomplish the release work.

At the present time some work is being done on this

problem on both the Higgins Lake State Forest and the

Heron teational ?orest, Judging from conditions observed

on these two forests the extent of this work is inadequate4

Appropriations often provide the stumbling blocks,

as is true in the present situation, Recently the impor-

tance of this plantation problem came to the attentian of

the pullic through announcements of a meeting held at

East Lansing by leading Michigan foresters. It was an-

nom ced that although Michigan now leads all states in

the number of acres successfully planted to pine trees,



mny of the plantations n e attention in order to su vi**

It is eon eiable that it enough voices were raised, public

opinion might favor neeldt appropriations,

Were a market for lot quality overwoo4 of which most

of the stands are ompose, to open within the next decada

a catastrophe might be averted. The outlook, however,

promises no such deliverance from the problem. There is

a slight hope for those plantations under aspen on the

uArn National Forest where negotiations are under oasid-

eration for large yearly shipments of aspen. This too is

Just a possibility, In short, there is little basis for

optimism in expecting a market to open for Most of the over

wood material.

If aggressive searching and study can not lead us to

markets, then the answer we may have to settle for is the

most efficient and least costly method of killing the over"

wood trees* The Lake States Experiment Station stu4f under

the direction of ZTohn L. Arend is seeking this answer.

Having considered one of the more nlmrortant developn

meat problems likely to oeur during the growth and develop-

ment phase, the next major division begins with a more

developed young forest.

** Plans Made to Help State Rebuild Dwindling Forests,

The Detroit News, March 30, 1950
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Ni( ins Lake State Forest
Fig 3. (A) and (B). Badly supnressed white

pine under hardwoods.
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H~iggin~s Lake State For,- t
Fig 4. P-, ny of the sutn7r 4sed mine pInntntions

are under aspen.
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Hi ;gins Lake State Forest
trig 5. The oak overstory is mall and low in

qual~ity.
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Higgins Lake State Forest
rig 6. On many pltantations Norway pine is

released from an overstory of Jack
pine,
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Higgins Lake State Forest
3±ig 7. Twenty-five year old white nine in

need of' a release cutting.
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Fig 8. (A)
cuitting is

Hig{;ns Lake State Foresit
and (B3). Response to release
roughly proportional to th~e amount

of overstory removed.



w.24.

li< :ginn Lake State Forest
Fig 9. Norway pine after release cutting where

,tacit pine ovet'story dominated
the site.

i-~--

Higgins Lake State Forest
Fig 10. 3ack pine out f'rori the plantation

ch~owl in figure nine.
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AK I

ffiggins Lake State Forest
:Fig, 11. (A) and (13). Where overstory is orr-
n1etely trved, F()rowth of the nine is in-

oreasod most rapidly
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Oometitimonaxd Domianoe

As the canopy begins to alose, the struggle between

Individuals becomes keen and difforentation into classes

of dominanee takes place, This phase usually continues

to the end of the stand. In reality it ends at the rit-

ical age of tho stand, that is,* the ae eAt which the total

amount of 3leaf surface as well as the requirements of

moisture and nutrients from the soil reaches a aximum.

It is at this age that trees D anted with curled roots

which have anparently been healthy up to this time begin
to die out heavily, Plantations ic survive this phases

which may last 20 to 30 years, may be considered successful.

Thinnings should ordinarily be made during this Period as

they are needed Nelect at this stage means money wasted,

for much can be done to improve the orop trees, For example,

by pruning white pine crop trees when they are small, much

valuable lumber can be produced at small cost. amples of

plantatiocns which have nasa~d through phase five without

receiving such cultural treatment are discussed subsequently*

Volume and Quality Growth

Natural pruning of the branches takes place, height growth

slows down and diameter growom is increased'. providing the

stand density is such that good growth is possible. This

phase may last 15 to 30 years* Continued thinning may be
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desirable through this phase.

Maturity

This final phase begins when the stad reuches such

elte and, devetlc)pmant that najor utilizatin of its nrodu ate
cans begin.

Thus, a plantation passes from stage to stage in
arriving at 1ofbtr1t7, This 1)hase davelopnent outline has
iwovided a frnneiiork upon Ift ich could be lid. :'e of the
incnortnnt plrntntion nroblew.* The outline .itelef should,

be onoidered flexible with vrrg oonditiann, Such an
outline aids in understrnding howr various nrobihi C it Into

pyintiv , nre fis been streed e >otsit it i t1his
point that will be further developed by means of exemles4
of nlan rttjnn "hich tnre neglected when caltural tr'"nt-
monit was desirable.

THlE ? RAWOILA PLMIJiTIOflS

In order to study plantation monagervrnt oond iti3ons
under Tpriv'.te awnershtrn, three plantations wove naeloated
in Waehtenraw Oounty, 110 iohiano All three plantations are
under a single ownership,
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which had received Inadrjuat. treatment anroe enabliahent.,
The third plantation,# ~lthoughi the ame augs as the other two

plantatlo a, Vlns for from maturity in site. This third prlnnt"

fliont suppressed NIorwey spruce under rtoturea hardwoonas, might

be covered equally as well under the fourth phans, Growth

and Development, '~ifere n ioh condittoon were disounsed and
exmpli gien ronobseervaktions on #ovornment Ind~ Because

of the ?nrto owtverahlp aspoot nnd b*3eu80 one owner Qofle

trols all three ixtontntionn, coversge of these is prenentod

here.

Origifrrfly owned by the Detroit Rdiaon Company of

An Arbor, tqe Plug ufletiom3 were sold to Mt.a Franabisau, the

present owner, in 1943. The plantations are in Weehtun aw

County, R ange 6 icsst, ?owns'dp 25, fleotion 36, in the

southeast and southw at 'niuarters* A sk1etoft of the plant-

etiorna made from aerial rphtographis is shown on prge 29.

To obtain, data on gencrl stocking conditions, seven
plots were reneunod on the pine plantati rrn, designated as

Plantations I end II. AUl trees fltand ing weroenaoured.

at dob.h., ttAhts :alcezz ot the three dcainant treos w are

east thse plot center end increment bodags wnde, While
these dote do not reprernent a atatinttio.ll y nignifionnt sample,

the , do illustrate general condiltions. A larger nample

sh aild be re aired for any nurpoase whore azp~ott rwnnge"

'^,9t 1 otr I'n t'er t. f~ r IA !1'-(, f.o Ts"? 1.07%'
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mw adequate enutgh to bring out conditions under eonsider

atiop in this thesi # Data taken an the ample plots is
presented in Table 1, page 0O

Deserintion of each ;plantation will now be given,

plantationz

Planted: 190*

Tree Speoie8: White pines Sotch pine, Ponderosa pine and

an occasional Norway pine,

Total acreages 32 aorest

Plantation I can be divided in tw parts oan the basis

of general oonditions, The first part, section a* v is a

plantation of extremely poor' quality and represents roughly
20 of plantation To Species composition of section a, is

chiefly Ponderosa and Scotch pine with a few scattered white

pine.

Gravelly, coarse soil has contributed to poor moisture

conditions with consequent low stocking,# Trpn are scattered

and in places bruish and black locust have taken over the site#..

Initial mortality in this section was high and replanting

operations were none tot sucessfu1, Scattered tree: are of
poor form, 111rby, crooked and stunted, 'everal wolf trees

compete with the pine for moisture and light* No plots were

taken in section a#, since stocking was obviously 3.w,



It is unlikely that trees on section a. will attain

commerial value. Furthermore, little can be done to i*.

prove the present plantation.

Section b,, nearly pure white pine, is more promising,

More favorable moisture conditions are indicated by the

healthier apoearance of the trees and by higher stocking,

However, stocking could not be called satisfactory, Plots

1 to 5 inclusive were taken in this section, Referring to

Table 1, 590 live trees Per acre on plot #2 present a con-

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 plot #1 has

127,5 square feet per acre. These data point to the varied

stocking conditions which are typical of section b, It is

believed that were a larger sample taken, results would

show that on the whole this plantation is understocked,

This opinion is based on date from plantations owned by

the University of Miohigan4 In addition, numerous bare

areas throughout the stand diminish total stocking figures,

Radial growth has decreased during the past ten years.

Figures in Table 1 show generally, reduction in radial

growth has been greatest in stands of higher stocking, Since

reduced growth has occurred even on plots of low stocking,

other factors in additibn to connetiti n could be involved,

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

Ointerest i data oni dead trees per acre. The large

numbeso dead trees as show in Table Iillustrate the

need or thinning* Also, dead trees represent raterial

which !might have been utilizd if cuto

Typical of white pi e# natural pruiiing is poor* Deed
branches have persisted and log quality thereby reduoed

Large, ancet wolf tres -atered through the

plantation take up apace and have crowded out -many of the
more valuable pine*

Why this plantation was unoe4e for was not inveatim

gated r Results of the neglect are obvious; stiokig i

patchy, trees poor in quality, growth rates dimiinishing
and money has undoubtedly been lost,#

What can be (lone to imphrove pres~ent cond~itionls?
On section a# an imoroverae t outing is advisable where

crop trees would be selected and favored, Thinning is
needed where stocking is dense. $ome wolf trees should

be girdled. Where pruning might have been highly profit**
able earlIeri would not b so now.
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Plantation I a,
F ig 12. Hardwoods, mostly Black locust (A)
cnC [ rushn (H) have invaded the plantntion.
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Fig 13. Coarse, gravelly
to low stocking because

conditions on

Plantation I a.
soil has contributed
of the poor moisture
such sites.

Plantation I a.
Fig 14, Scotch, Ponde-osa and white pine are

of roor form on this plnntation. Note the
larme wolf tree at left.
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Plntiio Ib

OIL~

Plantation I b.
Fig 16. LSeionserf t deadtto tree

densly stacedni need o f thinning.
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Platation x b.
Vig 114 (A) Wnd (1. o fwenw barn area In
the plantation contribute to low stocking
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Fig 18. Large
Plantation I b6

wolf~ tree presents competition
to the pined

V
Plantation I b.

Fi 19. 'Vany of7 the ,ite nine are straigh1t,
-11. and tturifty but of low quality because

of persistent limbs and knotty character of
the timber.



Plantation U:

flantedt 1908

Bpeeiest White pine, a ow fnorway and Ponderosa pine,

Total aereaget 22 acres,

Plantation 1, southeast of Plantation I is separated

inetwo by a strip kept clear for power lines, Soil moist**

ure conditians are better than in either site discussed

previously,

Stocking is similar to that in Plantation I b. in that

it varies from the dense to scattered, Plots sit and seven

were taken and illustrate conditions typical throughout

the plantation, i.e# varied stocking, Both radial and

height growth are better than on Plantation lb. Radial

growth has not decreased as shown by data for plot #7 and

only slightly on plot #6. Tree heights averaged higher than

those of Plantation I4b Field mice caused high mortality

of seedlings during the early years of the plantation,This

may be the reason for the numerous large holes in the stand,

Mortality is high, there being 130 dead trees per acre as

shown by data for plot #6,

Though wolf trees are present in the stand, there are

not many and these are small. The pine trees are ot poor

form, particularly those with liberal numbers of dead

branches
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Lack at prpsr oare has eausedn mah of the present

difftulty in this plantation. Though needed treatment he

long been d laye, the pI.ntation is by no means a cOMplete

toss, for much can still be aeoOmplisked,

Crop trees stofld be selected and favored by removing

trees crowding them Tress of especially poor form and

those falling behind in growth should be cut, The few

hardwoods in the stand are Aot large and might be left to

improve the soil, As in Plantation I b., pruning of crop

tress should have been done years a sad would a t pay now,

Although this plantatt on has been uneared for in many years,

proper treatment now can salvage mueh of its value,
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Plantation IIFig 240 F orty"two year old white nine
Plantation,

Plantation Il
Fig 21. Dense white pine in need of' a

thinning.



""42-

Plantation II
Fig 22. Limby trees are low in value.

Plantation II
Fig 23. Where trees are widely aoed and
with tall cro' ns, young white pine repro-

duction has started.
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Plantdi1908

~peoies;: Norwayr pine planted ander mature hardwoods*

Tote. Acreage; 2)aaree,

This plea-tation represents 42 years wasted insofar

as a successftl plantation is concerned, ?hO spruce

planted under mature hardwoods, motly red oak, has long

been eumpessedo Not until 1950 was this plantation re-*

leasead, when most of the hardwood was sold as stumpage,

Gr w h o h p a e h d b e x r m l o r4few individual trees have grown to 30 feet but n ot many

are more than 15 feet in neight* 6Aooking is spottyr* but

low on all ections of the plantation.

If recovery after release were possible after forty*
two y ears # logging has reduced such hances, for many of

the underplanted eprue were crushed when the hardwoods

were removed#

Sinee the hardwood overstory was oomTosed of trees

long overdue for cutting, original plans were preaumably

to cut them after establis hmn of the sprue, Faiure to

do this resulted in a plantation of stunted spruce, and

all efforts exnended in establishment of the plantation

have been wasted,
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Plantation III
Fig 24. Planted in l9O8, these Norw ay spruce

were not released until 1950

(

It: .1 'wsc'y

Plantation III
Fig 25. Norwlar spjnce under htardoods.
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Plantation III
Fig 25. Many spruce have been burried under-.

neath hardwood slash.

inur t3 th s'rue
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Pimsttio Xi
Fig 27,. Mont of the underplanted Norway

sprs are mnAil and spindly,

Plantation III
11im 28. Portable mill ume to new hardwood

l5 e fr-. treos rcnoved in the overntory.



These three plantations have served as esinples of

forest plantations suffering from several problems, most

of them caused by insufficient eare. In brief review,

this neglect has influenced present heterogeneous stooking

through failure to thin the stand where needed and failure

to girdle wolf trees. Replanting, though attempted did

not succeed in filling in all failed areas, Failure to

prune selected crop trees has reduced their potential

value. The spruce plantation has suffered mostly from

suppression from overwood. Logging damage further in.

creased damage ,

Can any future care be expected for these plantationrt

The present owner, Mr. Fransblau, has indicated that given

the technical advice, he would consider improving his

plantations. Re has the men, the time, the money and the

eq;inment, Mr. Raynrnd Pt iefer, Tarm Forester, plans to

study the pine plantations and make recommendations for

improving them. He believes that the owner is progressive

enough to care for the plantations, providing he is shown

that it will pay*
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In this study of Prob1enis at forest plantations in
Lower kicAhigan, major on-mhasi~i haws been lhoed on after

Plantinr caret Prol-iams orse ctsounsed as they relate to

the develotnent phases of growing plantations. Xxemples

of plantntione a uffering From negleot of' after-oplanting

care are reiven, general rbservatione Pinving been nodaie on

the Huron National Worn iat and the iigins Lake Sgtate

Forest in Lower -Xich gan# The special ,roblem oan these

forestsy is plantations, in need of release ozttinps. Further

examples of plantation orobln, these on -=rivete land,

were disctused. from the stand nint of olantatbone neglected,

in the more mature phases. Iteoaxendattaone for imaprovew

mants are au nestedq

Forestry ine the United Strates has resehed the point

where menny foret nls tatb ns ne*aring !isti 7rity may scoon

be herveetrd. Tine is r wte for ine~eotin pnst work with

view to revising techniques or eorroot~ng faults In forest

plantation nrno tioes, One problerm well worth o neidering

is the need for olontati a, after-onne both on private and

gir~rment lind

Some time In the dintffnt f ature, the state of iMichigan

may have on its hands a fair sup'4ly of goaod quality timber.*

-his is possible if' it onres for the olentvFtiona it has



afrnay eamttot ltsltto establishs, ftaling to *a"

tor them, thouzsan4s of aerrsat plaotation a ow being

istymitd in their growth will eMd up as part of a gigantie0

wasteS ref orestatisa Progrm
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