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INTRCDUCTION

In the Central States one of the 1uportant forestry
problems 1s in oonnection with the extensive grazing of
farm woodlands., It 18 estimated that in the corn belt
oounties of Indiana (12) 83.6 per sent 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 semblance of the thrifiy
appearance of a well gtocked stand, MNany of them are
open parks and near the final stages of decadence,

These farm woodléts are no longer oapable of produc-
ing forest produsts. Farm woodlands have been a‘good
source of fuelwood, fense posts, rough timbers, staves,
lumber and veneer., If they are 4o continue to produce
any quantity of these produets these wcodlots.will have
to be closed to grazing. The question then arises, how
long will it take for these woodlots to recover to a
thrifty oondition, This depends on the stage of decadence
and on various site conditions, scil moisture being one
of prime importance.,

With these thoughts in mind, we can appreociaste or
evaluate better this study of natural reproduction after

grazinz in the Stinchfield Woods.



FORAGE VALUE OF WOODLAND

"A thrifty farm woods makes & poor pasture; if past-
ured it soon becomes a poor woods." (4). This statement
is a good summary of the oonditions so common in the farm
woods in the Central States. It 1s a well known fact that
there 1s less forage by welght produced in woodland than
in open pasture and that it is less palatable and less
nutritious than forage produced on open pasture.

In & study made in southern Wiseonain (1) it was
found that renovated and untreated pastures produced 11.6
eand 5,3 times as much forage per aore, respectively, as
woodland pasture, It was found that the oclearing and re-
novation of one acre would provide enough forage to ro-
place the amount prodused by 1ll.,5 acres of woodland and
that one acre of o¢leared, untreated land will produce as
much forage as 5 acres of wooded land,

In another study made in northern Indiana hardwoods
(14) 1t 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 gragzing the sarrying 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, 7This was due to the fact that 38
per cent less ocarbohydrates were produced in woodland for-



age. This lower earbohydrate produstion is alse the ree~
son for the lesser degree of palatability of woodland fore
age. '

Soi}l Congervetion Bervice agronomists in scuthern
Minnesota (3) found that 1t takes from 3.5 to 9 asres of
woodland pasture, depending on density, to support one
cow3 while on renovated pasture it takes eniy from .75 to
1.4 scres, and on ordinary blue grass pasture it takes

from 1.4 t0 2,3 acres to support one Gow.



EFFECTS OF GRAZING

In the Indiana farmwoods studied (12) four staeges of
decadence of grazed woodlands were established. These
stages are:

1. Early stage -« orown density 80 per eent or more;
abgence of sod cover; absence of trees in the
sapling stages.

2. Trensition stage - crown density less than 80 per
cent; sod cover beginning to form as eanopy opens
upe

3. Cpen park stage - erown density over 50 per cent;
sod cover present; frequent stagheadedness,

4, Final stage = crown density less than 50 per cent;
complete sod eover; most trees of merchantable
quality gone; only oulls remaining.

In the area under considerstion 84 per cent of the
fa:m woodlots were being pastured and 50 per aent of
these were incapable of producing any appresciable yleld
of forest produocts.

A study of the effects on grazing on woodlands will
readily reveal the reasons for the loss of yield. These
effeots may well be divided into three groups: The effects
on the site, the effects on growth, and the effects on re-
produotion.

EFFRGT ON SITE, The effects of grazing on the site
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are direotly responsible for ascme of the effects on growih
and reproduction, A8 grazing in woodlands progresses all
of the seedlings, herbaceous plants, ghrubs and saplings
gradually disappesr. As a reegult there is a freer movement
of wind throu.h the stand and litter and duff are hlown
away to a certain extent. As the crown opens up the destructe
lon of litter brcoomes more complete. Along with this de=
struction of litter and duff comes compaeting of the soil
by the trampling of livestock. The compactness of the

soll and the absence of sufficient litter and duff lower..
the porogity of the soil. This in turn results in a lower
water holding capacity in the soil and ineressed run off
and erosion. As the canopy openg up, and the saplings and
shrubby uqdergrawth disappear, a sod cover begins to form,
Fventually a complete scd ocover is formed., With incresassed
opening up of the stand and compasting of the soil, soil
temperstures are increased., Due to the inereasged wind
novement end higher temperatures in the stand relative
humidity bsocomes lower.,

Grazlng upsets the biological balance within a stand,
with a resultant increase in noxious insects. All of these
factors have dire¢t bearings on growth and reproduction.

EWFRCT ON GROWTH., Grazed woodlots show an annual loss
in basal area and total number of trees. This is true even
1f none of the trees are ocut out due to the loss in vigor
and inorease of disease in the remaining stand, Litter and

5



duff are important in maintaining rapid growth, by keep-
ing the soil fertlle and conserving soil molsgture. This
benefit 15 lost in the grazed woodlot. Stagheadedness and
the exposure of roots by trampling aere other important
faotors in lowering growth rates. Trees in grazed wood-
lots are highly suaceptible to both heart-rotting and sap-
rotting fungl (5). Reduced growth rates leave the stand
open to attack by weakly parasitis fungl.

In a five year study of maple syrup production (11)
it was found that producstion was 36 per cent higher on un-
grazed woodlots than on grazed woodlots. This higher pro-
duction was o0losely correlated with a higher rate of growth
in the ungrazed woodlot.

EFFEQCT ON REPRODUCTION. It hardly needs to be stated
that with grazing all reprodusction disappears, with the ex~-
ception of unpalatable specles. Of the environmental fact-
ors affecting the establishment of natursl reprocduction
in grazed woods, soil molsture is the principal limiting
factor, The oritical moisture conditions so common in
grazed woodlots are caused by the presenge of a sod cover,
abgence of litter and duff, absence of shrubby undergrowth,
801l compactness, and a higher rate of evaporation caused
by freer passage of wind through the stand. In a study
made in Indisna (16) it was found that during July and
August the moisture ocontant of the soll was higher in
open pasture than in grazed woodland. During good seed
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years germination may be high, but mortality may elso be
100 per eent during the hot dry summer,

The absenge of sufficient litter and duff upsets the
carbonenitrogen ratio in the soil, with a resultant loss
or lowering of seed production due te the slow rate at
which reserve oarbohydrates are built up.

In addition to the loss of fertility snd low soll
roisture, 8o0ll temperatures are incressed where the aoil
is compasted and litter and duff sre absgent. These faot~
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 oovering for
geod storage over winter,

Finally, with the ultimate formation of a sod cover,
seed germination becomes almost impossible, especirlly
with the heavy~gceded species like oak end hickory, If
they do germinate, the rcot competition from the sod

cover would probably prevent their survival,



STINCHFIELD WOODS

LOCATION AND HISTORY OF TRACT. 8Stinchfield Woods,
which is a part of Seetions 11, 12 and 14, T18 R4E,
Dexter Township, Washtenaw County, Michigen, is a part
of the forest properties of the School of Forestry and
Conservation of the University of Michigen. Its pur~
gchase was made possible by a grant of $10,000 by Mrs.
Charles Stinchfield for the establighment of & memorial
to her husband and his father who were both Mlchigen
lumber men (6). The original purchage was of 320 acres,
over two-thirds of which was in o0ld fields and the re~-
mainder in second growth oak-hickory.

The osk-hisckory area had been heavily gragzed by
sheep, which are oonsidered to be the most destruective
of livestock., Present day evidenee indleates that the
greater part of the area was in the open park stage of
decadence, with s complete sod ecover over the entire sarea
and a orown density of approximately «5.

The outtings that have been made since the exclusion
of livestook have been in the neture of improvement and
galvage cuttings.

GEOLOGY OF THE AREA. The U. 8. Geologioal Survey
(19) oclassifies the Stinchfield Woods area as a kame,

It is psart of the interlobate moraine of the Huron-Erie
Lobe. -8



veatch (21) classifies the area as & Sandy Hills
Land Type. This type is characterized by broad, long
slopeas, sharp ridges, knobs and basinsg, and alternating
slopes and swells, predueing en irregular billowy top-
ography. The soilg, as well as the topography are verw
lable,

The 8011 1s classified as a Bellefontaine gandy
loam, which is characterized by being moderately stony,
with & reddish, sendy and stony, friable ¢lay subsoil
and 8 coarse, pervious substratum (21). There is much
variation in the solls of the Stinchfield ares, as isg
shown by the analysis of s0ll samples taken from differe
ent parts of the aree.

WEATHER. The mean annual precipitation of 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). These weather conditions
are lmportant factors in the oonsiderstion of the estab-
lishment of natural reproduction.

TYPT OF STUDY. Since the area under consideration
had not been grazed since 1925, 1t was felt that the
number of small saplings present would give the best in-
dioation of the establishment of reproduction. On some
of the better soil types the smaller individuals of the
large saplings have become established since the exclu-
sion of livestock. Therefore they were elso included in
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the tally. 8eedlings were also tallled, since survival
of seedlings over the summer gives a good indication of
-~ the return of the stand to its normal climatie, physQ
lographiec and blotie sonditions, |

The line plot method of cruise was used, The lines
were yun 5 shains apart and plots were taken 5 chains
apart (Fig. 1)« The small and large sapiiuge were tale
lied on + aore plots and a tally of seedlings was taken
on milasere quadrats at the same point. Crown density was
noted on these plots.

So01l samples were taken on plots varying in density
of reproduction in order to determine the relationship
between the water-holding capacity of the soil and the
eatablishment of reproduction. These samples were taken
at depths from 18 - 24" in the Ay horizon. The Bouyou-
cos mathod of mechaniocal analysis was used on these
samples.

Ring eounts were made to determine how long after the
exclusion of livestook reproduction bscame established,

The data for this study were colleoted during the
fall of 1946. A oheok was made in the spring of 1847
to determine to what extent rodents had been active in

destroying seed,
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NATURAL REPRODUCTION IN THZ STINCHFIELD WOCDS

As was stated hefore, soil moisture is the princi-
pal limiting faetor in the satisfagtory regeneration of
previously grazed woodlands. The various fastors affect-
ing soil molsture are the degree to which the crown is
opened up, whish in turn determines the extent of sod
cover, the dissppearance of ghrubby growth, which allows
freer passage of wind through the stand, the disappear-
ance of litter and the compacting of the soil.

The length of time required for a stand to return e
2 normal condition 1s determined by the stage of decadence
to whieh it has deterlorated. A stand which is in the
early stage of decadence will return to normal with sate
isfactory repreduction of the type species in a relat=-
ively short time« A stand which has deterlorated to the
open park stage of deoadence requires a long period of
time to return to a normal condition. It usually involves
a sub-climax stage with intolerant species being in ebun-
danece and eventually bringing about condltions that make
it possible for the type specles to reproduce and become
established again,

The following tables show Lo what extent natural re-
produetion has become established on the area under ocon-
sideratidn. Theée tables are supplemented with discuss-
ions of faotors affeeting the establishment on specifio
plots. 18w



TABLE 1, LOT NO. 2 - 4 PLOTS

8pecies

Querous alba
Sprouts
Quercus borealis
var. maxima
BSprouts
Juercus velutina
Carya glabra
Carya ovata
Praxinus amerissana
Ulmus amerioana
Prunug serotina
Sassafras variifolium
Populus grendidentata
Cornus flerida
Juniperus virginiana

-
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Large
Saplings

1
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This lot shows evidence of having been in the open

park stage of decadence with the crown density being .5

on two plots and .6 on the other twoc, Heavy sod is pre-

valent on all plots.

Black cherry and ssssafras are the

most abundant species in the small gapling ¢lass. White

ash amall saplings sre most ebundant on plot 3 which 1s

ad jagent to Lot no, 3, on which white ash is the most a-

buﬁdant speoclies, Two white ash seed trees are also lo=

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

of seed origin, becoming established vnder cover,

oak is primarily of sprout origin.

The

Mge. 2 shows the relationship of erown density to the

establishrment of type specles. The clsy content of the

gsotl 1s favorable to good molsture conditlons, but the

open eondition of the crown canopy, with the resultant

«l3=
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sod cover, and absence of litter has made gsonditions une
favorable for the establishment of the type species.,

On plots 3 and 5 the ao@ covey is beginning to break
up under the shade of the saplings that have becoms es-
tablished. The majority of seedlings'of type specles are

found on thesge two plots.

TABLT 2, LOT NO. 3 - 2 PLOTS

Small Large
Snecles ~ Seedlings Saplings Saplings
(quercus albha : 1 3 : 3
Quercus borealis
var, maxima : B s :
Quercus velutina H ) H :

Sprouts H ¢ 3 : 1
Carya glabra t e 3 3 1
Carya ovata : H 5 : 2
Fraxinus americana H 23 : 78 : V4
Prunus sorotina : H 59 : 21
Sagsgafras variifolium : 21 : 19 3 p
Cratae.us 8p. e H 6 :

This lot also shows evidences of having besn in the
opan park stage df decadence., White ash and black cherry
are the most abundant in the small sapling olass. Cutting
in this lot has been done to favor the establishment of
white ash., Asgh, being a light-seeded apecles, has been
able to become establighed in the openings where the sod
ocover is heavy, It has also bedome established under the
gover of other species., “The scd oover on this lot is

gradually breasking up under ithe shade of the dense stand

=16



of 8aplings.

Reproduotion of white ash is best in smell openings
where molsture is zood. This is substantiated by Fig. b
This plot was located near the bottom of a pothole and the
majority of the ash is in the open portion of the plot.
The hickory, which 48 of seed origin, is under cover
where the sod cover 18 not heavye. Ash 18 considered a
type species on this plot sinoe cuttings have been made

to favor 1t.

TABLY 3, LOT WO, 7 - 3 PLOTS

Small Large
Spaciles Seedlings Saplings Saplings

Suercus alba : H 1l 3

Sprouts H : 6 : L]
Carya glabra : H 4 : 9
Prunus serotina H 14 : 90 : 17
Sasgafras variifolium : 20 : 130 : 10
veataegus Sp» : : 4 H

The wast half of this lot seems to have been in the
open park stags of decadence and the east half in the
final stage of decadence, The crown densities on plots 17
and 18 are .5 and .6 respectively. The crown density 1is
balow .5 on plots 19 and 20. On these latter two plots
the reproduction 18 primarily sassafras with some black
cherry. The reproduction of type speoies 1s eonfined
to olots 17 and 18. The hickory 18 of seed origin and
the oak primarily from gprout origin.

1f=
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The sod cover is beginning to break up on plot 18.

TABLE 4. LOT NQ. 9 = 3 PLOTS

Small Large
Specles Seedlings Saplings Seplings
wuerousa alba H 4 ! 4 H 2
Sprouts : t 13 :
Quercus borealis
var, maxima s 4 H 3 3 )
Sprouts H s 2 H
Querecus velutina : 2 H 3 H
GCarya glabra : 1 : 7 H 10
Sprouts : H 5 : 7
Carya ovata : s 1 : 2
Fraxinus ameriocana H H 7 H 6
Cormus florida H H 7 $ 1l
Prunus serotina H 6 : 76 H 4
Sassafreas variifolium H 8 H 16 H 3
Juniperus virginiana ! ¢ 6 :

This lot was also in the open park stage of decadenge.
The orown density on plot 31 is .5 and on plots 21 and 22
is .,6. The eastern half of this lot is more open and
may have been in the final stage of decadence, Nost of the
reprodustion on this portion of the lot is sassafras and
the sod cover 1is still heavy. The majority of ocak and
hiokory seedlings and small saplings were tallied on plots
21 and 228, The hiockory saplings are of seed origin and
the oek 1s primerily of sprout origin with a few from
seed origin. Black cherry 1s abundant on these plots.
The sod oover is beginning to break up on the western por-

tion of the lot.
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TABLE 5., LOT NO. 10 « 3 PLOTS

Smell Large
Species Seedlings Saplings Saplings
Quersus alba : 2 H 5 H 4
Quercus horealls
var, maxima H 7. : 1l 3
Quercus velutina : 2 H 1l s
Carys glabra H 2 $ 3 H 11
Carya ovata : : 1l :
Fraxinus smericana : 11 H 29 : 12
Prunus serotina H 7 H 56 H 2
Sagsafras variifolium : 12 : $
Cornus florida : 2 $ 15 :
Juniperus virginiana : : 2 : 1

This lot was also in the open park stage of decad=-
ence. The arown density on plot 15 18 5 and on plots 7
and 16 18 .6. Black cherry is the most abundant apecies
in the small sapling class over the entire lot, White
ash 18 most abundant on plot 7, being found primarily in
openings in a small pothole or depression. The sod cover
is beginning to break up and seedlings of the type species
are besoming established in spots where the socd is break-

1ng upe«
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TABLE 6. LOT NO. 11 ~ 4 PLOTS

Small Large
Species Seedlings Saplings Saplings

Juereus alba R T s 28 : 12

Sprouts $ : 6 H 4
pKuercus borealls

var. maxime : 2 H 3 :
Quercus velutina H 6 H H
Carya glabya : 3 1 30 3 40

Sprouts : : 3 s 8
Carya ovata H : B : 1l
Prunus serotina H 2 H 120 : 24
Cornus florida : 1l s 7 : 2
Sassafras variifolium H 30 t 22 : l
Amelanchier canadensis : : 1l :
Crataegus Bpe« H : 18 H
Juniperus virginiana : : 1 :
Praxinus americana : H 3 s 4

This lot shows evidence of having reached only the
transition stage of decadence, although the oerown density
of plot 8 is only .5« The erown density on plot 14 1s .7
and on plots 9 and 13 18 .8, Although black cherry is the
most abundant species in the small sapling class, the es~
tablishment of the type species has been quite satisfact~'
ory (Figs. 4 and 6). The majority of the small seplings
of the type specles wers tallied on the two plots having
crown densities of 8. These were primarily of seed or-
1gin, both in the oak and hiockory. There wes very little
sod and a good heavy layer of litter and duff on these
plots.

A comparison of Figs. &6 and 6 would seem to indicate

that orown density is the most important factor affecting

«20x
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the successful establishment of the type species, Al-
though the soll sample from plot 8 ghowed a ¢lay content
15 per oeent higher than the soll aaﬁple'from plot 9, only
geven small saplings of the tYpe speocleg were tallied on
piot 8, while thirty-two were tallied on plot 9. Orown
density would then seem to be the desiding faotor,

Ring ecounts showed the age of the small saplings of
the type species to be from 10 t0 15 years. From this we
can see that it took from 5 to 10 years for the type

. gpecies to become established. This can probably be gone-

gsidered the length of time required for the soil to re~
turn to some degree of normalecy under the more favorable

conditions found on this lot,

TABLE 7, LOT NO., 12 - 4 PLOTS

Small Large
Specles Seedlings Saplings Seplings
Quercus alba H 8 H 35 $ 15
Sprouts : 4 : 21 H 14
qQuercus borealils
var. maxima H 4 H e H
wuercus velutina : 7 H 3
Sprouts H : 12 : 7
Carya glabra : 6 : 40 H 54
Sprouts : : 5 ¢ 23
Carya ovata : : 3 : 3
Ulmus americena : : 2 H
Populus grandidentata : t 1l :
Prunus serotina : 7 H 42 $ 19
Sagsafras variifolium H 4 : 11 H 3

The larger portion of this lot was in the transition
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stage of decadence. The southeast portion of it (plet 30)
was in either the open park stage or final stage of deocad-
enge, probably the latter. The erown density nn\plot 30
is +5 and the sed ocover 1s heavy., The average D.H.B, for
trees on this plot is 4", The oak and hickory saplings,
both amall and large, are primarily of sprout origin and
growth is poor., Only the intolerant species are becoming
establighed,

The orown dsnsity of plot 89 is .7+ The white oak on
this plot is of sprout origin, while the black ocak and hicke~
ory are of seed origin.

Plots 23 and 84 have a grown density of .8 and here
again, as on Lot 11, the establishment of the type speoales
has been guite satisfastory. Most of the oak and higkory
are of seed origin although about 25 per eent of the white
oak is of sprout origin, Here agaln erown density seenms
to be the determining factor, although the texture of the

goll is favorable to good moisture aonditions (Fige 7).
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TABLE 8, LOT NO., 13 « 3 PLOTS

Small Large
Spacles Seedlings Saplings Saplings

Querecus albsa : 4 H 6 H 5

Sprouts : 16 H 16
Juereus borealis

var. maxima : : 2 H
Juercus velutina : 5 : 13 : 13
Carya glabra : 1l H 33 : 48
Carya ovata : 1 : 6 s 4
Cornus florida H : l 3
Populus grandidentata : : : 10
Prunus serotina H 4 $ 31 H 8
Sassafras variifolium : 1 : 7 s

The northern portion and the portion of the lot bor-
dering on Lots 12 and 14 seem to have been in the tran~
sition stage of decadence; and the southern portion, es-
pecially 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 1t was noted that black cherry
and sasgsafras are the most abundant species in the small
sapling c6lass. On the three plots tallied the crown
density is 7. o8t of the trees on these plots were in
the large sapling and small pole classes and the average
height was 25%,

Fig. B8 shows that crown gondition and soll condite
ions on plot 32 are both favorable to reproduction of the
type specles., The hickory 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, The small saplings

Q7 -
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of hickory on plot 32 are from 10 to 15 years old. From
this we san conclude that it took from 5 to 10 years for
the type species to become establighed again, All of the
aspen tallled on Lot 13 was tallied on this plot. The
mortality of aspen is high where it is overtopped by oak
and hiokoryev '

TABLY 9, LOT NO. 14 - 2 PLOTS

Small | Large

Species Seedlings Saplings Saplings

Juercus alba H $ 20 H 10
Sprouts : s 17 H 9
Quersus velutina 3 5 s 8 H 1
Carya glabra H : 16 H 18"
Carya ovata : : : 1l
Populus grandidentata : H 2 : 7
Prunus serotina H : 21 : 5

- Sassafras variifolium : 10 : 25 : 4

Tvidence seems to indicate that this lot was in the
transition stage of decadence. DBoth plots on this lot
have c¢rown densities of .73 the reproduction and estab-
lishment of the type specles has been successful. Approx-
imately half of the white oak small saplings are of sprout
origin, The remainder of the white osk and the black osk
and hickory are of geed origin., These small saplings of
the type species are located primarily under cover, with

the black cherry and sassafras in the openings,



TABLY 10, LOT NO. 15 - 3 PLOTS

Small Large

Species 8eedlings Saplings Saplings
Quercus alba H 4 : 4 : 4
Sprouts : s 156 H 6
Juercus borealls :
var, maxima H ) : H
Quercus velutina : 1l : :
Carya glabra : 1 : 13 H 256
Carya ovata : s 4 H 2
Prunus serotina : 3 H 58 H l
Sagsafras variifolium : 9 : 41 : '
Amelanchier c¢anadensis H : 2 H
Crataezus Sp. : s 1? H
H 2 :

Fraxinus americana

‘This lot was algsc in the open park stage of deoadsnbe.
" Plots iO and 12 have erown densities 6f +«6 and plot 1l has
a crown density of 955 The sod cover is 84111 heavy over
most 6f the lot, As is to be expeoted under these condite
ions, black cherry and sassafras are most abundant in the
small sapling class. Most of the hiokory was tallied on
plbt}lo and it is of seed origin, coming up under co#er.
All of the white oak saplings are of sprout origin and
many of them are dying off at the tops.

Flge 9 indligates an unfavorable orown density condit-
fon and a loﬁ clay content of the soll on plot 12. These
conditions account for the lack of establishment of type

specles on the plot.
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TABLE 11, LOT NO..16 - 2 PLOTS

Small Large

Spedies Seedlings Saplings Saplings
Quereus alba sprouts H t 5 : 4
Carya glabra : : 5 H 18
Prunus serotina : 9 : 52 : )
Populus grandidentata : 2 ¢ H ,
Sassafras variifolium : 5 t 3 :
Crataegus 8p» : 2 3 :

This»lot wag in the final stagé of decadence, Plots
26 and 27 have crown densities of .4 and +5 respeotively.
Black cherry ls the most abundant species in the small

sapling olass, The white oak is all of sprout origin.

TABLL 12, LOT NO. 1 - BELL 80 - 2 PLOTS

Small Large

Species » Seedlings Saplings Saplings

Querocus alba , 3 4 : 8 : 3
qguerous borealis

var. maxima H 1 : H
uerous velutina : 10 : 5 : 4
Carya glabra S : 2 : 4
Cary ovata - | H 3 H
Fraxinus americana : : 3 H ‘
Frunus serotina : : 25 : 1l
Sagssafras variifolium H 4 : 17 H 3
Juniperus virginiana H : 1l :

Indications are that this lot was in the transition
stage of decadenges The crown density on both plots is 7.
Both the oak and hickory small saplings are of seed origin,
and the survival of seedllings on two quadrats is fairly
gatisfactory.
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RODENT ACTIVITY, One fector that has not been touched
upon 4in the disoussion thus fay, is the sotivity of squipre
rels., This factor might be considered as an unknown. It
is well known thet squirrels destroy asorns and hiokory
mts, but to what extent they have prevented or retarded
the natural repyodustion of type spesies is not known;
The fact that not much white osk reproducstion is of seed
origin might be due to the fact that squirrels are ese
pecially fond of the aweet acorns of white oak,

Bvidenes of sonsiderable squirrel asstivity was noted
throughout mogt of the hardwood sedtion of the Stinch-
fleld Wooda., UNost of the sotivity had been on hickory
mts. There is a possibility that it may have been a
good seed year for hiekory and not so good a geed year

for oak,.
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PEACH MOUNTAIN TRAGT

This trast, which is a recent addition to the orig-
inal Stinchfisld tract, has not bheen grazed for approxe«
imately three years, NoO systematio oruise was made of
this area, but a general survey of present eonditions
wag made and 21 random plots were tallied,

The majority of the area is in the open park (Fig. 10)
or final gtages of deoadence. A small portion of the area,
bounded on the north by the Stinchfield Woods Road and on
the south by an old fence line {which 18 an extension of
the north boundary of Lot 33 of the original Stinchfield
tract) is in better eondition than the portion to the
south, The portion to the south of this cld fence line
is composed primarily of large saplings and small poles
of sprout origin. Orowth 1s very slow and rot and canke-
er are very ocommon on the hickory.

On 21 mllacre quadrats 8 blaek cherry seedlings, one
hiokory and 2 black oak seedlings were tallied. There are
very few small saplings and these are all of sprout origin,
except for 8 cherry and 4 sassafrase.

With conditions as they are on this tract we can ex=-
peet that there will be a long subelimax stage of sassae
fras and cherry which will eventually bring about condi=-
tions that will make 1t possible for the type species to
become established once again,



CONCLUSIONS

In looking over the data gathered for this study, we
find that the establishment of type species following the
exolusion of livestock, has been best on parts of Lots 11,
12 and 13, and on Lot 14, A cheok of the charts showing
the relationship of orown density and soil to the reprod-
uction of the type species would seem to indlcate that
orown density is the most important single factor affect~
ing this reproduction. On plots where the orown density
18 not below .7 the establishment of the type species has
been generally satisfactory., This 1g due to the faot 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 speciss. Where both ocrown density condition and
olay content of the soil are favorable, the establish-~
ment of oak and hipkory has been exceptionally good (Fig.
7)e The survival of ocak and hiokory 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 llvestock,

Where the orown denslty was below .7 establishment
of the type species has been ungatisfeactory. Black ocherry



and sasseafras are the most abundant species on these lota,
In some spots the gcd 18 beginning to break up and more
litter and duff 1s remaining on the sbil becauge there 1ig
not the free passage of wind through the gtand tbat thefe
once was, OConditions are beconming more favorsble for the.
reproduction and esteblishment of the type species on
these spots, and oak and hickory seedlinge are beginning
to appears.

In the portions of the stand that had reached the
final stage of deoadence (parts of Lots 7, 9 and 13) con-
ditions are still oritiocel, with sassafras the most sbun-
dant specles:s The uvirowns are still open and the sod cover
1s st1ll heavys White ash is becoming established on
Lot 3 and parts of Lots 2 and 104 It ias especlally abun~
dant in openings where its growth 1s satigfactory. Where
it 18 growing under ocover it is being attacked by the oy= -
‘gter-shell scale.,

As a gummery statement, we cgan say that erown density,
ags determined by the stage of decadence to whioch a stand
has deterlorated, is the chlef faoctor affecting the reprode
uctlion of heavy-gceded speciess, Vhere the crown density
has gone below «7 in guch a stand a long period of time
will be rsquired for the gtand to return to a normal con-

dition,
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RECOMMENDATIONS

Heavily graged oak-hickory woodlands in which the
crown density 1s below YO per cent are not oapabie of re-
producing to the type species in a reasonable period of
time, If they are to be used for continued production of
forest produocts some treatment will have to be given them,

Breaking up the sod by plowing or diseing hes been
suggested., Tt is doubtful whether this will help in oak~
higkory stands, singe insuffieient leaf litter is retain-
ed to provide proper ssed siorage'and seed bed conditions.
Furrows plowed at right angles to the wind might improve
the asituation by catching and holding more leaf litter and
offering protedtion %o seedlings that may beoome establishe
ed,

In order to cut down the free passage of wind through
the stand and hasten the return to normaley, it may be ad-
visable to plant a windbreak on the windward sides of the
stand. This 1s especially true on smaller farm woodlots.,
A fast growing coniferous species 1s most sultable for
thils pnrpose,

These measures will only help to hasten the return of
the stend to a normal condition. In order to obtain a
satisfactory yleld from a woodlot that has reashed the
open park stage of decadence, 1t will be néeesaary to
garry on an artifietial planting program.
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On better hardwood sltes underplanting with hard-
woods will probably be suceessful, Underplanting with
sugar maple has been quite sucoessful 6n portions of the
Stinchfield area. On poorer sites underplanting with
pine, or oleasrsutting and planting pine is the best plan,
White pine is the best species for underplanting since it
is more tolerant than other speoles used in this region.
For planting on clearcut ereas, white pine, red pine,
Scotch pine and ponderosa pine are gatisfectory. Pines
make satisfactbry growth in the young stages, but tend
tc stagnate and beecome more susceptible to disease in the
later stages, Thig condition may be remedied by heavy
enough thinnings, made as soon ag a satisfactory growth
rate is not malntained, 1If ponderosa‘pine is used ocsare
should be used in obtaining seed from a race that is re=-
gistant to the globose gall rust (Cronartium ocerebrum)
since oak 1s the alternate host for this rust,

The use of pines on deteriorated pites may hasten
the establishment of hardwoods and the faster rste of
growth maintained by the pines will produce a quicker
vield of forest products,

Any cuttings made in a previously grazed woodlot
should be improvement or salvage cuttings. In stands that
afe in the early or transition stages, outtings should not
lower the crown density below 70 per gent,

Finally, 1t may be necessary tc gontrol the aetivity
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of redente during the aritieal period of regeneration of
the previcusly grazed woodlot, '
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APPENDIX

COMMON AND TEGHNICAL NANMES OF TREES#*

Gommon name Technical name
Ash, white Fraxinus smericsana
Aspen Populus grandidentata
Cedar, southern red Juniperus virginiana
Cherry, Blaak Prunus serotina
Dogwood, flowering Cornus florida
Elm, Amerioan Ulmus americana
Hewthorn Cratasgus 8pp.
Hiockory, pignut Carya glsbra
Higkory, shagbark Carya ovata
Veple, sugar Ager saccharum
Oak, black Quercus velutina
Cak, red : Querocus borealis

var, maxima

Qak, white Querous alba
Pine, ponderosa Pinvsg porderosa
Fine, red Pinvs resinocsa
Pine, Scoteoh Pinus sylvesatris
Pine, white Pinus strobus
Sagsafras Sassafras variifolium
Shadbush Amelanchler canadensis

+ #Taken from Harlow, Wm M., and E., S, Harrar. Textbook of
Dendrology.
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