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Throughout the region in which the oak-hickory type is

found there are many problems to be solved, both economic and

silvicultural. lost of the problems concern farm woodlots, as they

conPrise IMHOl moie area than larger tracts.

The farm woodland area east of the Great Plains is more

than 15 ,000, 000 acres, or over 44 per cent of tb.e total area of

timoered and brush land. rarmers own 40 per cent of all the timber

in the eastern United States.

Most of the writings on forest problems have discussed

conditions in farm woodlots. Larger tracts of timber have problems

of cutting methods, reproduction, logging, and marketing, and there'

is room for much research.

The difficulty of finding a market for uoodlot products

sometimes impedes silvicultural practice. Por instance, it may be

necessary to make improvement uttings, but if no narket is ava‘ ilable

it is better to leave the trees standing. T‘ees may be left several

years, however, Without much deterioration. Silvicultural practice

is largely dependent upon profitable marketing of noodlot products.

The method of taxing as followed under the general property

tax is unfair to the timber owner, as the rates and assessed valua-

tions are not reduced in prOportion to the yield from tiroerlands.
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A tax each year at the same rate as on cropped land results in

accummulation of tax payments for possibly many years before the

timber can be cut, and the returns are sonetimes less than the total

tax payments.

Xany states are now passing ans to relieve the situation.

Hichigan has two laps to encourage private forestry. One is for

woodlots up to 40 acres in area, and one is for larger Wooded areas

which are only valuable for growing timber. The chief accomplishnent

of each act, when applied, is to reduce the tax burden (112, 116).

Ohio (l19}, Indiana, nd Zisconsin have simil r tax laws

for noodlots or for larfe areas in private onnership. These laws
\—a‘

usually prohibit all grazing.

as a sidelight on a discussion of private woodlands, it is

interesting to nota the Opinion of the president of the Federal Land

Bank of Springfield, Hassachusetts, (88). This bank loaned 42 million

dollars, between 1917 and 1926,_to farmers in few England. They were

long-term first-mortgage loans, made up to about half the value of

land and buildings and at a low rate of interest. This is the best

form of loan for farmers. Kr. Thomson says, "Our experience has shown

that there are many farm loans that could not be made if it were not

for the woodlot on the farm being an important part of the so urity."

The present study recognizes the inportance of marketing

problems and other economic problems, but confines itself almost

entirely to silvicultural needs of the oak-hickory type.



association of oaks and histories; that is, where oaks and hickories

predominate. In ecological ter11s, oak-hickory is an association of

the deciduous forest formation, and is ccnnonly considered as a

cl 111a}: type .

The object of this study 1.as to secure inforz1ation regardn

in: accual conditions in the oak-hickory forest type of southern

Iichigan, particularly in egard to regeneration and improvement of

the.present stands, and from that infornation endeavor to dr>w con—

:e recommendations.

ine study is local in scope as far as collection of field

data is concerned, but it is felt t111q the results should be applicable

to other stands there composition, former treat;;1t, clinate, soil

and ph;siographic conditions are similar. Such nay be found in

northern Ohio, Indiana, Illinois, and probabl; in parts of southern

Misconsin and Lin:eso ta. The oak—hickorytype 61tend s n;uch farther

south, but cliriatic conditions soon becone different.

hot much research work has been done in this type, out the

field is broad becaise of the tide ran;e and i: rtance of the t"ne.
a);
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Information was collected diffe1ent na3s. By observation

of conditions in the woods, notes te-re taken and are used in the the is.

The data on the individual trees of the stand were collected by means



of permanent sanple plots, on which each tree was nunbered with

an aluminum tan. ‘ne plot Has placed in each of the 5 noodlots on

acre in area and l plot was 1 acre in area. The latter

the t. K. Kellogg Farm in Kalamazoo County, Iichigan. Four plots

were one-half

tas placed in Uoodlot lo. 1, an open stand.

*‘\
H

negeneration was studied by means of strip transects,

charted in 1. acre units (6.6 X 6.6 feet square). These units

1000

were placed in strips of 2 to 5, making study areas of 2 to EB

1000 1000

acre. Each small tree was located on a chart, in the spring.

Each transect mas again checked in the fall to determine that chan~es

had taken place as well as the cause of those changes. Notes were

made on the relation between the reproduction and the various site

factors such as herbaceous vegetation, shade and root conpetition,

soil class, and soil moisture.

Studies were made of the possibilities from sprouting

of stumps. Diameter growth was studied by means of stump counts

on trees recently felled. During marking for improvement cuttings,

data were collected on diameter, species, and reason for removal

of trees. Figures were later secured as to the volume out.

An experiment in hog pasturing yielded good results,

the object being to break the sod and improve conditions for

germination and establishment of seedlings.

Considerable under—planting was done in the woods,

and a few figures secured from.that.
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Oc01xonce and Composition

The distribution of this type can be given only

roughly, in the stricter sense at least. It is less difficult

when mined forests with oak-hickory predoxninant are included.

In Michigan the type was pron'nent in varying degrees

Saginaw Day. Within that region were Lany areas of maple, beech,

O
‘

asswood, and associated species, found on the better soils.

Kany mixtures also occurred, between maple-beech and oak-hickory

types. Pract'cally all of this region was once covered with

extensive forests of hardwoods. Toward the northern limit white

pine and hemlock_were often mixed with oaks, and basswood, elm, and

red Inple occurred on the lower lands. Less numerous, but sometines

found among the oaks, were white ash, black walnut, butternut,

and (very sparinly in this south) yellow poplar. These are woods

of high value today, but muc h less numerous.

Zon (107) descriles the oak-hickory as becoming more

pure toward the west, embracing western Ohio, Indiana, hissouri,

and Oklahoma, and largely bordering on the prairies. The oaks

and hickories, with some ash, black walnut, elm, and box elder are

the species which push farthest into the prairie region. Hickory

is especially predominant in the Hississippi Valley in western

Tennessee, eastern nrhansas, and northwestern hississippi. Zon's
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distribution of oak-hickory also includes a large part 01 southern

tisconsin from hilwaukee north and west across the state and

following up the Kississippi Valley; a strip in Kinnesota extend—

ing for some distance up the hississippi and then follonin; along

the edge of the prairie into the northern part of the state; a

laree area in eastern Texas extending almost to the Gulf and to

the Rio Grande; and toward the test this type, mixed with cotton-

wood and other species, follows the tater-courses across the short-

grass plains almost to the foothills of the Rockies.

In Indiana (23), the original and present types consist

sometimes of almost pure stands of white oak or black oak, the

former on hard clay soils, the latter on clay grading into sand

and gravel. Chestnut oak is found on ridges with shallow sand-stone

soils, where all tree grouth is more or less stunted.

hickory does not seem to be prominent in Indiana, but

is mentioned as a tree for planting in the better, deep and level,

soils of the White oak type.

The oak types seem to be distributed m re through the

southern and northern portions of Indiana than through the central

part.

In Illinois (10), on the bottcnlands of the rivers, we

find White oak, swamp White oak, hickory, and other equally impor-

tant species in mixture. These soils are rich, mostly clays or

silts. Other less impertant oaks are found also.

On sand plains and dunes, black-jack oak occurs on

the poorer sites, black oak, hickory,and white oak on the better

ones. Chis type is intermediate between bottomland and upland

types.
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In the upland types are found so:: rich soils, esuecially

in the Usarh uplan south of the limit of ice invaion and on

loessial uplands bordering river flood-pla1115, there the best oaks,

hickory, tulip poplar, ash, red gum and black gun, elm, rild black

cherry, black asmlut, and cucumber-tree occur.

In the glaciated region of Illinois are found some of the

better swecies as tell as poorer ones, on silt loans or poorer

Oak and hick ry occurred in soutae-rn Ontario, but no

information was secured as to its chara ter i1 original stands.

F
l

:
3

eneral, the oak and hickory occurred throughout the

re ion in mixture with other har uroods and seldom in puie oak
1. 9

hickory, or oa~;- hic1ory stands over a very laree area.

Physioraohy of Souhern Iiehigan

5.1.], ~— Q 1‘ 0 ~- _~_ 0‘ T”' Q, 9 ‘. _ n . o

11e oa1 and n1c1ory in Lic11dan are on llae ieted land,

and therefore a great variety of soils and sudden changes occur

bettsen then. Soils range fi‘om very light cands and coarse ”revels

to heavy clays, and one extr Le may break into the other mztrene

3

titnin a few feet.

u lern Lichigan has a rolling topo~rao1y.

Lrainage is not complete i Lany parts, mid lahes ant snamns are

plentiful. The outtash plains are often very fertile and make

the bes farm lands in the ak-hickory areas. T1e soils in general

are not as good as these there maple and beech occurred in the

original for st.

V 323; 11;) has reconstructed the original forests of

Lichigan tased on a study of soil t“oes. This determination
3 d .11
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of last killing frost in Sprinfi and first killing f:os* in the
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fall Show a difference of as much as 20 days batxecn north ani

south in the general oak-hickory area. Len;th of crowin# seas

therefore, varies frou léO days at the north63n limit to 180
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‘afs in tle eltrtne soutltestern cornur oi the “gate.
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Descrigtion of Area Studied
 

The investigation was conducted on the I. K. Kellogr

.
.
J

earn, 4 miles in a ‘ireet line northlest of nu;asta, in nalanazoo

County, Licnigan. This farm is 14 miles northwest of Lattle

Creek and about an equal distaree northeast of Kala azoo. The

description of location is as follons: Tarts of Sections 5, 6, 7,

8, and 9, Township 1 south, liange 9 rest. The location is 1

mile south of the Derry County line and 3; miles West of the Calhoun

County line. The area of tne 1arm is about 750 acres, and there

are 55 acres of woodland broken into 5 noedlots. These are called

woodlots Ho. 1, 2, 3, 4 and 5.

- The timeer is of a eistinet oak—hickory tvPe, the oak

nredoriinating \ith sevea...
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do not exceed 30 feet. nlevation above sea level is about 930

DifRrences in soil are not great enough to cause muci

differenee in tile COHDOolion 01 the noodlets. They are all on

sandy loan or loan soils. Inat slight differences that do exist



may be Lue part...v to diifeiences in dra iragevconditicns or to

cuttin: in the forest. Zoesolization is often evidert nith hard

cemen.ed layers bel w the podsol layer. HoO‘d

rusty-brO';n in color. Zoodlot S i on w"ell“~1"'on-tzai1-13 10 u afla
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-13 lonest in th“ee of the woodlots and hickor" loest in

two of the woodlots. In one staLd there were no thriftv t

he number was snall and me? give a false representation; such is

no doubt true of other spec;es that are few in nuiser.

In most cases the treportion of Mriftj trees run we_l

above tile prOportion of trees of fair condition. :ut takinf fair
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incles in cian cor and cViuentlJ 1n v13orous condition, for a

‘« ."— ~ . .—u . v" ‘1 a 1 4- * l . '" ' ., ' r’ F - r. \

dense cocgice L_jr'cmtn "GSdlUGd,U3ua;lnf over zJQ trees to tne acre

J. . " .7": ‘—: ~i m: 4 - I Q‘ V '6 ‘ ‘ ‘1‘. ‘7

b0 5 130405 3.4.“. -33 averape L.L.;. ior ulaon oan is

3.9 incnes ior white ah 2.8 inch;s a:1d for hickory 2.3 inches.
3 3

‘racticallv everv tree of tnese s ecies oriqinated as a stunt serout.
\J U x. .1. .L

0 her species, of 1.1n ch there are less the 100 to the acre, are,

most of then, also fran stunp sprouts. Only 8 out of 221 trees

ap:

(
0 ared to be of se d'ling ori3in. There may have been a few more

which could not be definitely determined. Hone er, the evidence

indicates that almost all the trees associated in oak-hickory

stands rill sprout, at least when out at an early, vigorous a3e.

e t“ees in other stands are of Sprout

origin, but no study of them was attenpted. The large, nature

trees in tlie stands or'3inated iron seed. lost of the trees in

the toodlots, aside from Toodlot 3, Here of seedlin3 ori3in.

a study was made of the amount of serout in3 that can

be expe ed from stumps re mining after cuttings. The stung

examined were left from a cuttin3 made in the winter of 1838- 3?,

and ere studied in the fall of 1929.

A discussion till be made of each snecies &CCOTCIRT to

q

infornation seCLM‘ a.

Uhite Oak
 

Lasis 16 stumps. Diameters ran ed from l to 30 inches

with only one stump (14 inches) between 0 and El 1ncae (
I
)

C t
. O

J

sprouts on any stumps between El and 50 inches, those a

from 150 to 25 years. The lzr inch stunt was sound and alive but

did not Sprout. Tron l to 6 inches the sproutinr was verv nrolific,

all a3es bein3 under 50 gears. The naximum number of Sprouts mas



P. r‘.

-55.:iJ-

r75" .71, r- ' * \ ---. .- 3.1. r .—- ' ,‘r. J. .-,,1.. J. 3': ‘3'.

so, 1or a c~1ncn stung, and the nc1_nts Lcre l to u feet. no

sorouts were dead on the c-inc

5/4 rotten, the rot lyin3 ii the center. Some noor trees sprouts

others did not.

~51 QCI" («)n"c‘

v M--._)

 

oasis 30 stumps. Diageters ran3ed from 1 to :4 inche

and the lar3est stumps more less than 125 vears old. The lareest

stunp (24 inches) tas only aout 8 years old, in souna condition,

and bore 9 sorouts from 2 - 4 feet tell, all livinf. A snaller

stump, 23 inches, but older (llO veers), was sound but bore no

sprouts. This seems to show the viforous sproutin3 ability of

the faster-3rouin3 trees. The lar3est nunoer of Sprouts was 25
2

on a 5-inch stump;1mi,jhts of mpouts were 1 to 4 feet, and only

1 sprout was dead. The a e was less than 50 .

‘z- A -, . p. . --.\ .Fx- . - V" P. ‘ .'»fl 1 J‘

the 591UUUt1;13 lS n1°e prol111c “sen the stunps are snail, as the

~ 1‘ Fe 4" '\ ‘\ ‘4' '0 ’l “3‘ 1 4" " " 1" " 4.1,

Loun3er Sb amps are no*e 1ree fion IOU and insc ct 1.00“ and Lie
0

 

at least in the first season after cuttin3. Sir"va is good in

all cases. hll survival is from VEfl to lOOf.

1 nut "ie;0“v

Basis 7 stungs. Liaicte‘s ran3ed iron 3 to l3 inches.

at 7 inches and above, 14’ stumps zere ever :3 years ell, but lcs

than 130 "ears. 11ll I'GI‘B in so” conli tion. The lS-ine‘i st 1:1)

sees no sprouts. The ll—inch temp core 2 sprouts 15-20 inches

ni'hq :nath livirj3.11i3-incli 8"“:3'bore 7 sgewn1ts 2 tx>zi- feet

‘« ‘ ,J .5. '3 ,. ' ,5 :- 4-H .. ' 1, .L . A . ., ,4. - .._

n1 n, an all liviMn; all clzep' ane lu-lDCJ Sbhmp Lre spronu1n_.

Survival was couplste in all but one case. The ltr3ecct nu her of.4,-.~\_l -—-..- (-le
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stungs, one e-incn stung, and

VVVVV (w

50 y y l stump sears of afie.

stump, in fair condition; there

m

height, and lo were livin3.

 

under 50

(a.

of sprout s on a si13le stump was ll.

nhich Lee in fair conu1t1

sprouts survived. n3e was under 50

had 3 inches of rot across the center.

but numerous root suclze 8.

I10

0

PW‘

‘.l

SSp the 5-inch
J- ' .

hei3hts varied from 10 inches

*
3

Sprouts. l1e

ound.
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This stump Las over

bark mas

stars 3 and 8

divided
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outing.
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sound and poor

t
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4..had one roe suche

s3es usually

The largest nusnber

This was a 4-inch stump
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for ceaut; ior erote 0.1on oi ulIdS, and .or grotc U on fron

W. . M 4‘. 9;. A ‘.- . H's;- - . — ‘ J- -ft

ville-S near tug? .LUL‘L‘EJU ilOOl‘

P1 ‘ a.“ . u I, r1 \ ‘L3 J- V; .

.ne EQOVU S;CCleS all sprout -ro, the SbLflr, and me

I. _ ' 3 ‘i'! . (“I , ‘ 3‘“. ,‘__.L.Y ‘._ r ‘ ‘2 o "0

nave a QOSSiole source 0. lpd tree dro UH after cutting Lnic mill
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