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INTRODUCTION

In the Central States one of the important forestry

problems is in conneotion with the extensive grazing of

farm woodlands. It is estimated that in the corn belt

counties o Indiana (12) 83.6 per cent of the farm woods

are grazed. One has but to drive through the agricult-

ural areas of southern Michigan to see that the majority

of farm woodlots have lost any semblanoe of the thrifty

appearanoe of a well stooked stand. Many of them are

open parks and near the final stages of doadence.

These farm woodlots are no longer capable of produeia

ing forest produ ts. Farm woodlands have been a good

source of fuelwood, fence posts, rough timbers, staves,

lumber and veneer, If they are to continue to produoe

any quantity of these products these woodlots will have

to be closed to grazing, The question then arises, how

long will it take for these woodlots to recover to a

thrifty condition, This depends on the stage of deoadence

and on various site conditions, soil moisture being one

of prime importance.

With- these thoughts in mind, we can appreciate or

evaluate better this study of natural reproduction after

grazing in the Stinohfield Woods.
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FORAGE VALUE OF WOODLAND

"A thrifty farm woods makes a poor pasture; if past-

ured it soon becomes a poor woods," (4). This statement

is a good summary of the conditions so common in the farm

woods in the Central States. It is a well known fact that

there is less forage by weight produced in woodland than

in open pasture and that it is less palatable and less

nutritious than forage produced on open pasture.

In a study made in southern Wisconsin (1) it was

found that renovated and untreated pastures produced 11.6

and 5.3 times as much forage per acre, respectively, as

woodland pasture* It was found that the clearing and re-

novation of one acre would provide enough forage to r-

place the amount produced by 11.5 acres of woodland and

that one acre of cleared, untreated land will produce as

much forage as 5 acres of wooded land.

In another study made in northern Indiana hardwoods

(14) it was found that, under prevailing grazing practices,

the actual forage production in farmwoods was insufficient

to maintain animal weights over a six months season. With

continued grazing the carrying: capacity was lowered further.

Two studies made in Ohio (17, 22) revealed that wood-

land forage was 22 per cent less nutritious than forage pro-

duced in open pasture. This.was due to the fact that 38

per cent less carbohydrates were produced in woodland for-
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ago. This lower sarbohydrate produetion is also the rea

son for the lesser d.;ree of palatability of woodland for

age.

Soil Qonsernvtion Servioe agronomists in southern

Minnesota (8) found that it takes from 3.5 to B aeres of

woodland pasture, depending on density, to support one

cow; while on renovated pasture It takes only from .75 to

1.4 acres, and on ordinary blue grass pasture it takes

from 1.4 to 2.3 acres to support one cow.

-30.



SCTS OF GRAZING

In the Indiana farmwoods studied (12) four stages of

decadence of grazed woodlands were establishod. These

stages are:

1. Early stage -c rown density 80 per cent or more;

aboence of sod cover; absence of trees in the

sapling stages*

26 Transition stage - crown density less than 80 per

cent; sod cover beginning to form as canopy opens

up.

3. Open park stage - crown density over 50 per cent;

sod cover present; frequent stagheadedness.

4. Final stage - crown density less than 50 per cent;

complete sod cover; most trees of merchantable

quality gone; only culls remaining6

In the area under consideration 84 per cent of the

fa,.m woodlots were being pastured and 50 per cent of

these were incapable of producing any appreciable yield

of forest products*

A study of the effects on grazing on woodlands will

readily reveal the reasons for the loss of yield. These

effects may well be divided into three groups: The effects

on the site, the effects on growth, and the effects on re-

production*

OFF4T ON SITE. The effects of grazing on the site
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are directly responsible for some of the effets on growth

and reparoduotion* As grazing in woodlands progresses all

ofT the seedlings, herbaceous plants, shrubs and saplines
gradually disappear. As a reut there is a freer movement

of wind throu~h the stand and litter and duf'f are blown

away to a certain extent. As the crown opens uap the destruct.-

ion of'lUtter beoomes more complete. Along with thls de-

struotion of litter and duff comes compacting of the soil

by the trarmp3A n, of livestock. The compactness of the

soil anid the absenee of sufficient litter and duff lower,

the poros ity of the soil* This in turn results in a lower

water holding oapaolty in the solil and Increased run off
and erosion * As the canopy opens up, and the saplings and

shrubby undergrowth disappear, a nod cover begins to form.

Fventually a complete sod cover is formed.. With increased

opening up of the stand and compaoting or the o soil, 1

temperatures are inereased. Due to the increased wind

movement cind higher temperatures in the stand relative
humidity becomes lower.

Grazing upsets the biological balance within a stand,

with a resultant increase in noxious insects. All of these

factors have direst bearings on growth and reproduction.

2 VF"-CT ON GROWTH * Grazed wood lots show an annual loss

in basal area and total number of trees. This is true even

if none of the trees are out out due to the loss in vigor

and increase of disease in the remaining stand. Litter anid



duff are important in maintaining rapid growth, by keep-

ing the soil fertile and conserving soil moisture* This

benefit is lost in the grazed woodlot. Stagheadedness and

the exposure of roots by trampling are other important

factors in lowering growth rates. Trees in grazed wood-

lots are highly susceptible to both heart-rotting and sap-

rotting fungi (5). Reduced growth rates leave the stand

open to attack by weakly parasitic fungi.

In a five year study of maple syrup production (11)

it was found that production was 35 per cent higher on un-

grazed woodlots than on grazed woodlots, This higher pro-

duction was closely correlated with a higher rate of growth

in the ungrazed woodlot.

EFFECT ON REPRODUCTION. It hardly needs to be stated

that with grazing all reproduction disappears, with the ex-

ception of unpalatable species. Of the environmental fact-

ors affecting the establishment of natural reproduction

in grazed woods, soil moisture is the principal limiting

factor. The critical moisture conditions so common in

grazed woodlots are caused by the presence of a sod cover,

absence of litter and duff, absence of shrubby undergrowth,

soil oompactness, and a higher rate of evaporation caused

by freer passage of wind through the stand. In a study

made in Indiana (16) it was found that during July and

August the moisture content of the soil was higher in

open pasture than in grazed woodland. During good seed

-6-



years germination may be high, but mortality may also be

100 per cent during the hot dry summer.

The absense of sufficient litter and duff upsets the

rarbon-nitrogen ratio in the soil, with a resultant loss

or lowering of seed produotion due to the slow rate at

which reserve carbohydrates are built up.

In addition to the loss of fertility and low soil

moisture, soil temperatures are increased where the soil

is compacted and litter and duff are absent, These fact-

ors make germination and survival of seedlings highly

improbable. In the absence of litter and duff, the nut

species do not have the necessary protective covering for

seed storage over winter,

Finally, with the ultimate formation of a sod cover,

seed germination becomes almost impossible, especially

with the heavy-seeded species like oak and hickory. If

they do germinate, the root competition from the sod

cover would probably prevent their survival.

-700



STINCHFILD WOODS

LOCATION AND HISTORY OF TRACT. Stinhfield Woods,

which is a part of Seetions 11, 12 and 14, T18 R4E,

Dexter Township, Washtenaw County, icbtgan, is a part

of the forest properties of the School of Forestry and

Conservation of the University of Michigan. Its pur-

chase was made possible by a grant of $10,000 by Mrs,

Charles Stinchtield for the establishment of a memorial

to her husband and his father who were both Michigan

lumber men (6). The original purohase was of 520 acres,

over two-thirds of which was in old fields and the re-

mainder in second growth oak-hickory*

The oak-hickory area had been heavily grazed by

sheep, which are considered to be the most destructive

of livestook. Present day evidence indicates that the

greater part of the area was in the open park stage of

decadence, with a complete sod cover over the entire area

and a crown density of approximately .5.

The cuttings that have been made since the exclusion

of livestock have been in the nature of improvement and

salvage cuttings.

GEOLOGY OF THE AREA. The U. S. Geological Survey

(19) classifies the Stinchfield Woods area as a kame.

It is part of the interlobate moraine of the Huron-Erie

Lobe.*~8s



Veatch (21) classifies the area as a Sandy Hills

Land Type* This type is oharaoterized by broadp long

slopea, sharp ridges, knobs and basins, and alternating

slopes and swells, producing an irregular billowy top-s

ography. The Foils~ as well as the topography are varw
.able.

The soil is classified as a Be llefontaine sandyr

loam, whieh is characterized by being moderately stonV#

with a reddish, sandy and stony, friable clay subsoil

and a coarses pervious substratum (21.) Thre is much
variation in the soils of the Stinohfield area, as is

shown by the analysis of soil samples taken from differ-

ent parts of the area.
WEAThB3R. The mean annual precipitation or this area

is approximately 28 inches. Two to three week drouths

are common in May and June and there is a tendency to-

ward dry, hot summers (24)4.'These weather conditions

are important factors in the consideration of the estab-
lishment of natural reproduction.

TYPW' OF ST!JDY* $ince the area under consideration

had not been grazed since 1925, it was felt that the

number of small saplings present would give the best in*-

dioation of the est ablishment of reproduction. On some

of the better soil types the smaller individuals of the

large saplings have become established since the exclu-

sion or livestock. Therefore they were also included in

19-



the Vally. 8eedlings were also tallie4p singe survival.

of seedlings over the sumr gives a goo indication of'

the return of the stand to itIs norm~al climatie, phys4

iographiO and blotio conditions,

The line plot method of cruise. was used,* The lines

were run 5 chains apart and plots were taken 5 chains
apart (IFig I).* The small and large saplings were tal-

lied on 1 acre plot8 and a tally of seedlingse was taken
on milsocre quadrats at the sane point. Crown density was
noted on these plots.

Soil samples were taken on plots varying in density

of~ reproduction in order to determine the relationship

between the water-holding oapaoity of the soil and the

establishment of' reproduction. These samples were taken

at depths from 18- 240s in the A1 horizon. The Douyou-

cos method of mechanical analysis was used on these

samples*

Ring cou.nts were made to determine howr long after the

exclusion of livestock reproduction became established.

The data for this study were collected during the

fall of 1948. A aheck was mAde in the spring of 1947
to determine to what extent rodents had been active in
destroying seed,

..10-d
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NATURAL REPRODUCTION IN THB STINCHFIRLD WOODS

As was stated before, soil moisture is the princi-

pa- limiting factor in the satisfactory regeneration of

previously grazed woodlands. The various factors affect-

ing soil moisture are the degree to which the crown is

opened up, which in turn determines the extent of sod

cover, the disappearance of shrubby growth, which allows

freer passage of wind through the stand, the disappear-

ance of litter and the compaeting of the soil.

The length of time required for a stand to return to

a normal condition is determined by the stage of decadence

to which it has deteriorated. A stand which 'is in the

early stage of decadence will return to normal with sat-

isfactory reproduction of the type species in a relat-

ively short time* A stand which has deteriorated to the

open park stage of decadence requires a long period of

time to return to a normal condition. It usually involves

a sub-climax stage with intolersnt species being in abun-

dance and eventually bringing about conditions that make

it possible for the type species to reproduce and become

established againi

The following tables show to what extent natural re-

production has become established on the area under con-

sideration. These tables are supplemented with discuss-

ions of factors affecting the establishment on specific

plots. -12-



TABTLE #LOT NO.*2 - 4 LOTS

small Large
species Seedlings Saplings Saplings

Quer~s a.be ' 40 5:1
Sprouts «3lei14querous borealis
var.o maimua s 212 3
sprouts 2

,ueraus velutina 3 1 3 63
Carys. glabra s to S 1
Garya ovat~a 3 6 « 2 3
Praxdinus amerioana. 5 s 34 s S
Ulinmuesameric ana t2 1 .
Prunus serottna 7 +67 5
lass aras varioliuia 9 17 1 78 a 11
Populua Brandldentata 13s 3 a 1
Cornus florida 1 a 2 z
juniperus virgtniana s 3 s

This lot shows evidence or having been in the open

park stage of' decadence with the crown density being .5
on two plots and a6 on the other two* Heavy sod is pre-

val ent on all plots* Bl2ack cherry and sassafras are the

most abundant species in the small sapling Glass v White

ash small saplings are most abundant on plot 3 which is

adjacent to Lot no, 3# on which white ash is the most a-

bundant species. Two white ash seed trees are also lO

cated on Lot no. 3. The hickory small saplings are mostly

of seed origin, becoming~ established under cover. The

oak is primarily of sprout origin.

F~IS. 2 shows the relationship of crown density to the

establishnrent of type species. The clay content of' the

soil is favorable to good moisture conditions, but the

open nondition of the crown canopy, with the resultant
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sod cover, arnd absenoe of litter has made conrditions unw

favorabl~e for the establishment of the type species.

On plots 3 and 5 the sod cover is beginning to break

up under the shade of' the saplIngs that have become as-

taablishedo. The majority of seedlings of' type speoies are

found on these two plots.

TA3l2 2.o LOT o w3 -2 ?LOSS

small Larg*
" eoies Seedltngs Saplings8 Saplings

Q~ux eaalbs aa 3
4ueraus borealis

var. maim s 5
quercus velutina s l

!Sprouts 3 1
Garya glabr'a 2 tas I
Caryfa ovata r 5v ax 2
Frazxiflus americana ; 23 72 7
Prunus sorotinaa 59 21
Sassafras vartitolium t 21 z 19 a 1
Cratae~us sp. 6 s

Thiis lot also shows evidences of having been in the

opan park stage of decaadence. White ash arnd black cherry

are the most abundant in the small sapling class. Cutting

in this lot has been done to favor the establishment of

white ash. Ash, being a light-seeded species, has been

able to become established in the openings where the sod

cover in heavy* It has also beeome established under the

oover of other species. Th sod oover on this lot is

gradually breaking up under the shade of the dense stand

41 15a.r



of s apIlng

Reproduotion of white ash is best in small openings

where moisture is good. This is substantiated by Fig.3#

This plot was located near the bottom of a pothole and the

w&Zority of the ash is in the open portion of the plot*

The hickory, which is of seed origin, is under cover
where the sod oover is not heavy. Ash is considered a

type species on this plot since cuttings have been made

to favor it.

T ABLr 3. LOT WI. 7 - 3 PLOTS

Small Lag
Species Seedlings Saplings Saplings

)uerous alba sI
Sprut 85

CGarya glabra 4 1
?runus serotina a 14 lo 90 z 17
Sassafras vsrtifolium a 20 a 130 a 10
urstaegus 8p.* 4 a

The mest half of this lot seems to have been in the

open park stage of decadence and the east haltf in the

final stage of decadene. The crown. densities on plots 17

and 18 are #5 and .6 respectively* The crown density is
below .5 on plots ii9 and 20. On these latter two plots

the reproduotion is primarily sassafras with some black

cherry. The reproduction of type speoies is confined

to plots 17 and 18. The hickory is of seed origin and

the oak primarily from sprout origin.
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The god cover is beginning to break up on plot 3.8.

TABLE 4.# LOT NO, 9 to3 PLOTS

Specis

Su er o a alb a
Sprout~s

Q~emus borealis
var. mxima
Sprouts

~ue rous va lutina
Qarya labra
Sprouts

Oarya ovata
razinus americana

C ornu s f forida
Prunus serotina
Sassafras varlfolluis
Juniperuu vir iniana

Seedlings

I
3
3
I
3
I
I
3
I
3
3

4

I
S

3
3
3
I
I
S
3
3

S
3

small
Saplings

4
13

3
2
3
7
5
1

76,
16
6

3
3

S
I
I
S
3
9

6

3
S
3
3
S

Large
Saplings

2

1

2
6

3
6
8

'xhis lot was also in the open park stage of decadence.

The crown density on plot 31 is *5 and on plots 21 and 2

is .6. The eastern half of this lot is more open and

may have been in the final stage of decadence, Most of the

reproduction on this portion of the lot is sassafras and

the sod cover is still heavy* The majority of oak and

hickory seedlings and small saplings were tallied on plots
21 and 22. The hickory saplings are of seed origin and

the oak is primarily of sprout origin with a few from

seed origin. Black cherry is abundant on these plots.

The sod o ore r is beginning to bre ak up on the western por m

t ion of the lot.*



TABL1E 5 * LOT NO.*10 -3 PLOTS

querouts a1ba
Querous borealis

Querous velutins8

Oarya orata
?'rsxinus americana
Prunue serotina
Sassafras varittolium
Qornus iflorida
Juniperus virginiana

Seedlings

t 7.

s 7
: 12

s 2
s

3

3
3
*
3
*
S
3
S
3

Small
Saplings

6

29
56

15

3

3
S
3
S
S
3
S
S
9
9

Largo
Saplings

4

11

12
2

l

This lot was also in the open park stage of deaad-

eno..o The crown density on plot 1 Is .5 and on plots 7

and 16 is .6. Black cherry is the most abundant species

in the small sapling glass over the entire lot.# White
ash is most abundant on plot 7,t being round primarily in

openings in a emall pothole or depression. The sod cover

is beginning to break up and seedlings o~ the type species

are becoming established in spots where the sod is break-

i ng up.

"1906



TABLE 6. LOT NO. 11 - 4 PLOTS

Speoies

} ueroue alba
Sprouts

uerous borsais
var. maxima

Quercus velutina
Carya glabra
Sprouts

Oarya ovata
Prunus serotina
Cornus florida
Sassafras varilfolium
Ame lanohier oanadensis
Orataeguw sp.
Juniperus virginiana
Fraxinus americana

Seedlings

3 12
3

S
S
3
S
S
S

S
S
I
S
3

2
5
3

S

S
S
*
I
3
S
S
S
S
S
S
S

Small
Saplings

28

3

30
3
S

120
7

22
11
18
1
3

Large
Saplings

12
4

40
8
1

24
2
I

4

2
1
30

This lot shows evidence of having reached only the

transition stage of decadence, although the crown density

of plot 8 is only .5. The arown density on plot 14 is .7

and on plots 9 and 13 is .8. Although black cherry is the

most abundant speoieo in the small sapling class, the es-

tablishment of the type species has been quite satisfaot-

ory (Figs. 4 and 8)* The majority of the small saplings

of the type species were tallied on the two plots having

crown densities of .8. These were primarily of seed or-

igin, both in the oak and hickory. There wes very little

sod and a good heavy layer of litter and duff on these

plots.

A comparison of Fibs. 5 and 6 would seem to indicate

that crown density is the most important factor affecting
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the suocessfux establishment of the type species, Al-

though the soil sample from plot 8 showed a clay content

15 per sent higher than the soil sample from plot 9, only

seven small saplings of the type species were tallied on

plot 8, while thirty-two were tallied on plot 9. Crown

density would then seem to be the deelding factor.

Ring counts showed the age of the small saplings of

the type species to be from 10 to 15 years. From this we

can see that it took from 5 to 10 years for the type

species to become established. This can probably be conm

sidered the length of time required for the soil to rem

turn to some degree of normaloy under the more favorable,

conditions found on this lot.

TABLE .7. LOT NO* 12 ow4 PLOTS

Species

Querous alba
Sprouts

Quercus borealis
var. maxima

Querus velutina
Sprouts

Oarya glabra
Sprouts

Darya ovata
UJmus americana
Populus grandidentata
Prunus serotina
Sassafras variifolium

2

s

Seedlings

8
4

4
7

z 6

3
I
I

3

I

I
2

6
6

I
I

Small
Saplings

35
21

2

12
40
5
3
2
I

42
11

"
."

"

w
*I

A

Large
Saplings

15
14

7
64
23
3"

M

R

r

7
4

The larger portion of this lot was in the transition



stage of docadence. The southeast portion Of it (plot S)

was in either the open park stage or final stage of deoado

ence, probably the latter. The crown density on plot 30

is .5 and the sod *over is heavy. The average D.H.B. for

trees on this plot is 4". The oak and hickory saplings,

both small and large, are primarily of sprout origin and

growth is poor. Only the intolerant species are beoming

established.

The crown density of plot 29 is .7. The white oak on

this plot is of sprout origin, while the black oak &nd hick-

ory are of seed origin.

Plots 23 and 24 have a crown denaity of .8 and here

again, as on Lot 11i, the establiphment of the type species

has been quite satisfastory. Most of the oak and hiokorl

are of seed origin although about 25 per cent of the white

oak is of sprout origin. Here again crown density seems

to be the determining factor, although the texture of the

poll is favorable to good moisture conditions (Fig. 7).

"q5wu
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TAB3LE 8* LOT NO* 13 3 PLOTS

:small Large
species seedlings Saplings Saplings

querous alba 4 a 6 s 5
Sprouts 3s3s l16 16

,ueraus borealis
var* maxima a 2

K,-uerous velutina b5 : 13 a 13
Oarya glabz'a z 1 s 33 s 48
Garyaovata 1 a 6 s 4
Cornus florida a I .
Populus grandidentata sas 10
Prunus serotina s 4 s 31 s 8
Sassafras varifolium sa 1I sa 71

The northern portion and the portion of the lot boreo

dering on Lots 12 and 14 seemc to have been in the tran-

sition stage of decadence; and the southern portion, sw-

peoially the southeastern portion of the lot, was in the
open park or final stage. Although no plots were taken

on this portion of the lot it was noted that blank cherry
and sassafras are the most abundant species in the smiall

sapling class. On the three plots tallied the crown
density is .7.root of the trees on these plots were in

the large sapling and small pole classes and the average

height was 25

Fig# 8 shows that crown condition and soil condit-

Ions on plot 32 are both favorable to reproduction of the

type species. The hick~ory and black oak are of seed or-
igin and the white oak is of sprout origin. This is also

true on the other two plots tallied. Tho smiall saplings
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of hickory on plot 32 are from 10 to 15 years told,* From

this we can conclude that it took from 5 to 10 years for

the type species to become established again. All of the
aspen tallied on Lot 13 was tallied on this plot. The

mortality of aspen is high where it is overtopped by oak

and h ickory.o

TABLU 9. LOT NO. 14 2 PLOTS

Small Large
species Seedlings Saplings Saplings

Querous alba sI 20 a 10
Sprouts s 17 s 9Querous velutina 5 8S1

Carya glabra 3 16 a 18'
Carya ovata 1
Populus grandidentata 2 7
Prunus serot ina s 21 s 5
Sassafras variifolium 10 : 25 a 4

Evidence seems to indicaste that this lot was in the

transition stale of decadence. Both plots on this lot

have crown densities of .7; the reproduction and estab-
lishment of the type species has been successful* Approx-

imately half of the white oak small saplings are of sprout

origin. The remainder of the white oak and the black oak

and hickory are of seed origin* These small saplings of

the type speoies are, located primarily under cover, with

the black cherry 'and sassafras in the openings.



TABJ 0 o TLO 0 NO.15 - PLOTS

small Large
Species Seedling Saplings Saplings

Querous alba 4s44
Sprouts 15 t 6

Q ueraus borealis

VQr-mxm uer cue veutina
Oara gaba .15328
Oaryta ovat a 4s

Prunus aerobia 3 8 I
Sassafras v.riifolium 9 4
Amelanohier Canadensis2
Orataegus sp. 15
1'raxinus ameri oana 4

This lot was also in the open park stage or decoadence.o
Plots 10 and 12 havti cro wn. densities of' .6 and plot 11. has

a crow densit r of .5, The sod cover is still heavyr over

most of the' lot. As is to be expected under these on dit.'t

ions, black cherry and sassafras are most abundant in the

small sapling .Class.y Most of' the hicory was tallied on

plot 10 and it is or seed origin,# comingtup under cover.

All of the white oak saplings are or sprout origin and

many of them are dyring off at the tops~

Fig* 9 indicates an unfavorable crown density condit.'

ion and a low clay content of the soil on plot 12# These

conditions account for the lack of establishment of' typo

specoies on the plot.

Am ,~
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TABLE' 11 *LOT NO.#16 2 PLOTS

species

u u rcus alba sprouts
O gr s g rlar

Prunu erotina
Fopulusg randidentata
Sassafras varifolium

rataegus*p.o

Seedlings

3
9
9

3 9
9* 2
2 5
0 2

2
I
I
*

4

S

Small
Saplings

5

L",rgo
Saplings

4

i
w

This lot was Inthe final sta 4of deadenoe. Plots

26 and 27 have crown densities of .4 and #5 respeotivelyo

Black cherry i the most abundant species in the small

sapling Olamss The whIte oak is all of sprout origin.

TABLP 2.LT O I-BEL80 2PLT

querous borealis
var.o maxim~a

Que rous velu t na
Cary's Slaba
Gary ovata
3raxinus americana

Frunus serotina
Sassafras varl ifolium
Juniperus virginiana

i

!

r

a

s

seedlings

4

10
dr 2
A

3

s

Small
saplings

8

3
3

25
17
1

s

3

a

Large
Saplings

3

4

R

R

s

s

Indications are that this lot was in the t Raniion

Mstsg of decadenceo The crown densi.ty on both plots is #7#

Both the oak and hickory small saplins are of seed origin,

and the survival of seedlings on two quadrats is fairly
satisfactory.

.f*32""



DEflN TI~VITY* On* factor that his not been taohed
upon n the discussion thus fa r# is the nativity o q irobu

reis o This factor might o onsideed as an unknown*.It
is well known that squirrels destroy acorns and hickor

nuts,# but to what extent they have pevented or retarded
the natural reproduction of type spae~ is not known.

The fact that not moh white oak reproduction is of seed

origin might be due to the fact that squirrels are aeso

peodally fond of the sweet acorns of white oak.
Fvidenoe of considerable squirrel activity was noted

throughout most of the hardwood section of the Stinoh

field Woods. Moot of the activity had been on hickory

nuts. There is a posalbiity that it may have been a

good seed year for hikory and not so good a seed year
for oak*

4* 33 ,m



Fig. 10. A heavily grazed portion of
the Peach Mountain Tract. Note the

open park-like appearance.

41'

Fig. 11. Natural reproduction on a
portion of the original Stinchfield
Woods twenty-one years after the ex-

clusion of livestock.
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PiEAGH MOUNTAIN TRAQT

This trast, which is a recent addition to the origr

final Stinohfield tract, has not been grased for approxm

imately three years* No systematio cruise was made of

this area, but a general survey of present sonditions

was made and 21 random plots were tallied*

The majority of the area is in the open park (Fig. 10)

or final stages of dscadenoe. A small portion of the area,

bounded on the north by the Stinohfield Woods Road and on

the south by an old fence line (which is an extension of

the north boundary of Lot 33 of the original Stinohfield

tract) is in better condition than the portion to the

south. The portion to the south of this old fence line

is composed primarily of large saplings and small poles

of sprout origin. Growth is very slow and rot and oank-

er are very common on the hickory.

On 21 milacre quadrats 8 black cherry seedlings, one

hickory and 2 black oak seedlings were tallied, There are

very few small saplings and these are all of sprout origin,

except for 6 cherry and 4 sassafras.

With conditions as they are on this tract we can ex-

peat that there will be a long subclimax stage of sassao

fras and cherry which will eventually bring about condi-

tions that will make it possible for the type species to

become established once again.
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CONCLUSIONS

In looking over the data gathered for this study, we

find that the establishment of type species following the

exclusion of livestook, has been best on parts of Lots ll,

12 and 13, and on Lot 14. A check of the charts showing

the relationship of crown density and soil to the reprod-

uction of the type species would seem to indicate that

crown density is the most important single factor affect-

ing this reproduction. On plots where the crown density

is not below .7 the establishment of the type species has

been generally satisfactory, This is due to the fact that

there has been no heavy sod cover and there has been a

good supply of litter and duff, resulting in better soil

moisture and seed bed conditions for the heavy-seeded

type species. Where both crown density condition and

clay content of the soil are favorable, the establish-

ment of oak and hickory has been exceptionally good (Fig,

7), The survival of oak and hickory seedlings has been

better on these lots than on most of the others (Tables 6

and 7),

The oak and hickory started to become established

under these more favorable conditions about 5 years after

the exclusion of livestock.

Where the crown density was below .7 establishment

of the type species has been unsatisfactory. Black cherry
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and sassafras are thes most abundant species on thiee lots*

In some spots the sod is beginning to break up and more

litter and, dufff is remaining on the soil because. thers is

not the free passage off wind throu~h the stand that there

once was. Conditions are becoming more favorable for the

reproducation and establishment off the typo species on

these spots, and oak and hickory seedlings are beginning

to appear.

In the portions off the stand that had reached the.

Final stage off decadence (parts off Lot 7, 9 and 13) con-

ditions are still critical, with sassafras the most abun-
dant speoieso The uv'0wns are still open and the sod cover

is still heavy* White ash Is becoming established on

Lot 3 and parts off Lots 2 and 10,E It is especially abun-

dant in openings where Its growth is satisfactory* Where

it is Zrowing under cover 13t is being attacked by the oy-
. ter-shell scale#

As a summary statement, we can spay that crown density,

as determined by the stage of decadence to wich a stand

has deterioratecd, is the chief factor affecting the reprodo

uction off heavy-seeded species. Where the crown density

has Zooebe low #7 in such a stand a long period of' time

will be required for the stand to return to a normal con-

d .t iont
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Heavily grazes oak-whickory woodlands in which the

crown density is below 70 per cent are not capable of re-
producing to the type species in a reasonable period Of

time,# If they are to be used for continued production of

forest products some treatment will have to be given them.

$roakin~ up the sod by plowing or discing has been
suggested. It to doubtful whether this will help In Bak.
hickory stands, singe insuf'fiaient leaf litter is retain-

ed to provide proper stied storage and seed bed conditions,

,%.rrows plowed at rl:ht angles-to the wind might improve
the situation- by oat ching and holding more leaf litter and

of aerin ; proteetion to seedlings that may become establish*
ed.

In order to out down the free passAae of wind through

the stand and hasten the return to normalcy, it may be ad-b

v1 sable to plant a windbreak on the w~ndwarcd sides of the

stand.# This is especially true on smaller farm woodlots,

A fast growing coniferous species is most suitable for

U-its ptrpose o

These measures will only help to hasten the return of

the stand to a normal condition. In order to obtain a

satisfactory yield from a woodlot that has reached the

open park stage of decadence, it will be necessary to

carry on an artificial planting program*



On better hardwood sites underplanting with hard-

woods will probably be successful. Underplanting with

sugar maple has been quite successful on portions of the

Stinchfieli area. On poorer sites underplanting with

pine, or clearoutting and planting pine is the best pan.

White pine is the best species for underplanting since it

is more tolerant than other species used in this region.

For planting on clearout areas, white pine, red pine,

Scotch pine and ponderosa pine are satisfactory. Pines

make satisfactory growth in the young stages, but tend

to stagnate and become more susceptible to disease in the

later stages. This condition may be remedied by.heavy

enough thinnings, made as soon as a satisfactory growth

rate is not maintained. If ponderosa pine is used care

should be used in obtaining seed from a race that is re-

sistant to the globose gall rust (Cronartium cerebrum)

since oak is the alternate host for this rust.

The use of pines on deteriorated sites mar hasten

the establishment of hardwoods and the faster rate of

growth maintained by the pines will produce a quicker

yield of forest products.

Any cuttings made in a previously grazed woodlot

should be improvement or salvage cuttings. In stands that

Pre in the early or transition stages, cuttings should not
lower the crown density below 70 per cent.

Finally, it may be necessary to control the activity



of rodents during the ritieal period of regeneration of

the previously grased woodlot,



APPENIX

COMMON AND TECHNICAL NAMES OF TRFS*

Comon name

Ash, white
Aspen
Cedar, southern rod
Chertyp black
Dogwood,# Tlowerirng
Elm, American
awthorn
lilokory, pignut
hickory, shagbark
Vlap is f sugar
Oeak, black
Oak, red

Oak, whit~e
Pines ponderosa
Fine, red
Pinesacotch
Pine,# white
Sassafras
Shadbush

Teohnical name
F"rxins ameri oana
Populus grandidentata
Juniperus virginiana
Prunius serotina
C ornus florid.a
Ulaus ame ri oana
Gratasgue sppo
GCaryas glabra
Garya ovata
Acer eacoharum
4uterous ve lutina
Querous *borealis

varo maxima
cquerous alba
P inu a ponderosa
Pima ~9resirosa
?inue sylvestris
Pinus strobus
Sassafras varlifirium
Amelanchier canadenois

*Taken from Harl.ow, Wm f. and Be S. Harr ar s Textbook of
Dendrology.
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