.“.b‘x‘:‘r = -

N e ’
w . .

L ‘S1LV1CULTURAL MANAGEMENT OF THE

QAK HCKORY. FOREST TYPE IN
~ SOUTHERN MICHIGAN

THESIS FUR THE DEGREE 0F M F

_M”\

g
Nt
 prrae B4 ,'

Lam ar Munson Wood e

1930










. _— ey C.,., —— = .- ;

. s da - - - T
o~ ey e - - - B T Pt o
- - <4 -—— -~ - DI - -t — S 4
~ A LI R B - [ B
i bl -~ oMy ~;
v - ;'d £ ! ‘A]< Y

ddddes b

-

LY

JERUIE VN

o
C v




THESIS



L B BN S -

e ) { N .
PR TR E UL NN S B 1
O . o .
T S T BN
UANLOL Lol SClluon e

Loy -

- . -
- A R TN
Coonte mmisnw Ll Lol L0

e e -
PRR SN
. " .
11y oi e e, e
PR e e D et R ~—. .




EWEENAW

L
,
4 ’
ncu;nmu {AKE SUPERIOR
i !
ONTONAGON _! l-
sy 1
Gaios : | BARAGA l_ ;
. ol
GoGEBIC | _L __1 o A=sesd |
i, F ‘[— | MARGUETTE | 4 | LUCE i
- N . — |
~. | RO et e lscuoo:.caArﬂ L e S GRIRREN
= —-—l f_ e
imcmusou}_ rJ DELTA —l | MACKINAC Iﬁ
®
3 7S,
)umawuu b [ 8 \ l
l \grarizvond. (EMMETI
g, s % Icnmov
X PRESOUE ISLE
i LEELMAU AT mmm'____'_l_ e
- J .
! 0Q " = |  MONT " ALPENA
\ ANTRIM ! OTSEGO Imonmc»/|
LEELANA it '___t____*‘_.
ZEnziE] GRAND [KALKASKAICRAWFORD] OSCODA|  ALCONA
ITRAVLR.SLI | |
-—’---— S _.i-—_..._— e c— ¢ s——
N MAMSTEE' WEXFORD; M!SaAUKEEIRUSCONMONlOGEMAWI ' &,
| |
v S S N R
O MASONI LAKE |oscmLAI CLARE ;G
~
3 I R
1 el |
O OCEANA o EP) Alls 'MIDLAND ------
& ‘ / ! F— ] B
g . 'r'-'f—‘ 4 Tuscowa | SANILAC
.swmm| SAGINAW ! el
woeen grciug
. L
X 3
‘ - 3
~N

Figureg 1

THE “OARHIEMORY "TIYFP&

/43/«6’ - Oahk-Hickory dominant.

RBresiow - Nor dominant, but plentifal.
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SILVICULYULZAL tLllaGlllli? OF TILD Qalc-IlIOnolY

SToanIrTm YT T T AT 2T
IL\ uOL;...u_u.‘..L\ lIu-;.a. Adras

TIE TILZIR-GROVINIG SITUATION

Throughout the region in which the oali-hicliory type is
found tihere are many problens to be solved, both econonic and
silviculbural., !lost of the problecris councern farm woodlots, as they
conprise rmuch rnwore area than larger tracts.

0

he farm woodland area east of the Great Flains is nore

3

than 182,000,000 acres, or over 44 per cent of the total area of
timbered and brush land., Tarmers own 49 per cent of all the timber
in the eaétern Tnited Ctates,

Liost of the writings on forest problems have discussed
conditions in farm woodlots., ZLarscr tracts of tinber liave problceius
of cutting methods, reproduction, loscing, and narlieting, and thcre
is room for much research.

The Gifficulty of finding a market for woodlot nroducts
sorietimes impedes silvicultural practlice. Tor instance, it may bz
necessary to’make improvernent cuttings, but ir no rarket 1is availsable
it is better to leave tiie trees standing. Trecs ncy be lelt several
vears, however, witihout much deterioration. Cilvicultural practice

~

is largely dependent upon profitabvle marketing of woodlot products.
The method of taxing as folloved under the general property
tax is unfair to the timber ovner, as the rates and ascessed valua-

tions are not reduced in proportion to the yield Trom tirmberlends.



‘3

4 tax each year at the swizs ratec as on cropped land results in
accwiulation of tax payments Tor possivly nany yecars before the
timber can be cut, and the returns are socetimes less than the total
tax paynients.

llany svates are nov nassing leows to relieve tie situution.
Iliehizan has two laws to encourage private forestry. Cne 1s for
voodlots upy to 40 acres in arca, and onec is for largzcr wooded arcas
which are only voluable for growing tinber., The chief accornlisiuzent
of eacl act, when eprlied, is to reduce the tax burden (112, 11C).

Ohio (119), Indlana, and "isconsin have similar tax laws
for woodlots or for lare areas in private ownersain. Ticse lavs

usually prohibit all ¢razing.

AS a sideli it on a discussion of private woodlands, it is
interesting to not: the opinion of tle president of tihe Tederal Land
Zank of SZpringfield, llassachusetts, (88). This bani: loaned 42 million

dollars, betveen 1917 and 1926, to farimers in i'ew Tnsland. They vere

@
x]

lonc-term first-nortsace loans, neds up to about hialf the value of
land and buildings znd at a low rate of interest. Tilis 1s tiie best
form of loan for faruers. I, Thouson says, "Cur experience lhas shown
that there are nany farm loans that could not be mede if it were not
for the woodlot on the farm being an important part of the scecurity."
Tiie present study recosnizes tie inportance of :arieting
problens and otisr econouic probvleus, but confines itsell almost

entirely to silvicultural necds of the oali-hicizory type.



The oali-hicizory forest tipe 1s a teril used by foresters

(4

to desisnate those timber stands vhich characteristically are an
association of oalis and hiclories; that is, vherc cals and hicliories

predoninate. In ecological teriis, oal=liicizory is cn association of

%)

the deciduous Tor

[

st formation, and is co:ziunly concidered es a
cliwax type.

The object of this study wvas to secure inforaation resard-
ing actual conditions in the oal-hiclory forest t:me of southern
Lienian, particularly in re;ard to reseneration and improvenent ol
tlie .present stanés, and from that inforuation endeavor to draw con-
clusions and malie recomendations.

The study is local in scope as Tfar as collection of field
data 1is concernecd, but it is Telt that tlie results should be apslicable
to othicr stands viere composition, forrer treat.iznt, cliiate, soil
and physiosrapiiic conditions are sindilar. CZuch ray be found in
nortlicrn Ohilo, Indiana, Illiuois, and provubl; in parts o sowilicrn
“Wisconein end ilinuncsota. The cai-hickory type extends ruch farther
south, but climatic conditions soon becone different.

.ot nwech research worik has been done in this type, but tie

field is broad because of the wide range and inportance of the type.

w et el iy ok 32
ILTII0DS O STULY

Informiation vwes collected in different ways. By observation
of conditions in the woods, notes vere talien and are used in the thesis,

The data on tiie individuel treecs of the stand vere ccllected DY rnicans
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Fal
o1l

Lo

ermanent saple plots, on which each tres vies nwibered with

en aluminway taz. Cne plot was placed in each of the §© woodlots

T .

the W, I, lello;y; Tarm in lclamazoo Sounty, Zliciigan.  Tour nlot

viere one-nalf aere in arca and 1 plot was 1 acre in arca. Tie 1

-

vas placed in .codlot lio. 1, an ozca stand.

mzroenceration vas studied by nieans of strin traccsects
[} J I

-

~

cherted in 1 acre units (8.6 x 6.6 feect square)., These w:i
1000
vere »nlacecd in strips of 2 to 5, making study ereas of 2 to

on

S

ts
5

1000
acre. —ach small trece was located on a chart, in the spring.

Tlach transec? vas agzin checked in the fall to deternine what ch

nad talzen plece as vell as the cause of those chances, llotes viel

made on the relation betiecn the reproduction and tie various si

.

factors such as herbacecus vegetation, siiade and root conpetitio
soil class, and soil noisture.
Studies vere made of the possibilities fror sprouting

of stunps. Diameter ;rowth was studied by nrieans of stunp counts

on trees recently felled. During narling for iznrovenent cutting:

3 -

cata were collccted on dlamster, species, and reason for removal
of trees. Fioures vere later sz=cured as to the voluw:e cukb.

An experimsnt in hos pasturing yiclded ood results,
tiie ovject weiny to break the sod and i:prove conditions for
cernmination and establisiment of seedlings.

Consideratle under-planting was done in the wocds,

and a few figures secured from thet.

1009
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Occurcnce and Cowmositi

The distribution of this t;pe can be given only
roushly, in the stricter sense at least. It 1s less difficult
when mixed forests with oalc-hicliory predcominant are included.

In lldchisan the t;pe was prominent in varying decrees
of predominance scuth of a line dravm east and west throuch
Saginaw Day Wwithin that recion were rnany arsas of maple, beech,
basswood, and associlated species, found on the better soils.
llany nixtures also occurred, between naple-beech and oak-hickory
t:pes. Practicelly all of tils region was once covered with
extensive forests of hardwoods. Toward the northern limit wihite

-

pine end hemlock were often mixed with oalls, and basswood, elmn, and

red nanle occurred on the lover lands. Less nwicrous, but sometines

found amon; the oalis, were white ash, blaclk walnut, butternut,
and (very srarin_ly in the soutih) yellow poplar. Ticese are woods

1 1SsSs nw.2rous.

IHI

of high value today, bubt nuc
Zzon (107) describes the oali-hiiclory as beconiing more

pure towerd the weet, embracing vestern Chio, Indiana, ilissouri,

and Oilahoma, and lar;ely bordering on the prairies. The oaks

and hiclories, with sorie ash, black walnut, elm, and vox elder are

the species which push fartiest into the prairie rezion. Iliclkory

is especially predoninant in the Illssissippl Valley in viestera

Tennessee, eastern .riansas, and northwestern lississipnil. Jon's



distribution of oali-hickory also includes a larce part of southern
wisconsin from Ililwau'zee north end west across the statzs and
following up the lississipril Valley; a strip in Llinnesota extend-
ing for soie distance up the lLiississippil and then following along
the edse of the prairie into the northern part of tle state; a
large erea in eastern Texas extendins almost to tie Gulf and to

the Rio Grande; and toward the wviest this type, mixzed with cotton-
wood and otuhicr species, follows tihe vater-courscs across the short-
grass plains almost to the footuills of the hockies.

In Indiana (23), the original and present types consist
sorietimes of almost pure stands of wvhite oak or black osll, tle
formzr on hard clay soils, the latter on clay grading into sand
end gravel. Chestnut ocall is found on rid;es with shellow sand-cstone
soils, where all tree growth is more or less stunted.

I“lickory does not seen to be prominent in Indiana, bLut
is mentioned as a tree for planting in the hetter, cecp and level,
solls of the white oak type.

Tiie oak types seem to be disitributed more throuzih the
southern and northern portions of Indiana than througlh the central
part.

In Illinois (190), on tie bottoulanis of ithe rivers, ve
find white oai, swarnp vhite oak, hicirory, and other egually impor-
tant species in nixture. Tlhese soils are rich, mostly clays or
silts. Other less important oaks are found also.

Gn sand plains and dunes, blaci-jack ozl occurs on
the poorer sites, black oalr, hiclory,and white oalz on the better
ones., This type 1s interiiediate betiecn bottordand and upland

types.



5

In tlle upland types are found soz rich solls, es»pceliclly
in the Uzark uplend south cf the 1init of ice inwvasion and on
loescizd uplanis bordering river flood-pluins, viere tlie Lest oaks,
hiciory, tulip poplar, asih, red guwn and tlacik (ws, eln, wild black

cherry, blaclk walaut, and cucwiber-trece cccur.

)
ct
=
(@

In the slaciated rezion of Illinois are found some o

ck
(D

better specics as vwell as poorer onss, cn cilt loams cr pocrer

-

soils

Qal and hickory occurred in soutiecrn Ontario, buv no

3

iuforiiation was secursd as to its charzcter 1n oricinal stands.

(¢]

In gencral, tie oaX and hicllory occurred throushout tie
rcion in nmixture with other hardwoods and seldon in pure oal,

nickory, or ock-hlcliory stanlds over a very larce area.

Phvsio-ranhy of Zouthern I17dichi =on

Tiie ocl end hiclory in ldcehican are on ~lz

[y
(o7
1=
8]
3
j&7)

nerefore a _reat variety of soils cnd sudlden chizanz2s occur

betveen tlen. Soills rengz froa very lisit sands and coarse rravels

to heavy clayrs, and onc ciutrere may Lreak into the othcr extrere

N

wvithin a fev feev,

:ost of soutihern iichisan has a rollins toporraphy.

-2

Lreinaze is not coiplete in neny parts, and lolles and swaips are
N o L bl £

o)

plentiful, Tiie outvash plains arc often very lertile and mole

he becet Teim lands in tie oali-hicliory areas. Tl.e soils 1in gcneral
are nob &as [ood as tivse wiere maple and vecch occurred in the
orizi..el Torest.

V.ooiein (vog w3 reconstructed the orisinzl forests of

ILidchigan, based on a stuldy of soil types. This detcrmination
H v v L



srzswacd to bHe accuraie, at least oun areas wuasre tie solls have
besn riappel. Tigure 1 shows the area wicrs oall and hiclory vcre
lorminant » 94N roarlcs o snee o tandag Tna Hlnue o v rrirorily
Qo1 Lln&l- OJ. 1;1 281 ade )y k‘vLJ; o o ooanas ° PN ) U...llb \,‘I'ed WLALS .L'I AR AR l v
oa’'i=hicliory. Tellow 1s thie arca vierc ouk aad hiclzory vwere ustall
not Comincunt but vere found mimzd in coniildcredle guentitics with
he 8

othier lLhardvoodls.

Teatenl hias for severdl yoars been taking notss un tho

v
relatlions veti.gcen Torect cover cina colils, cod studrias certain
3 v i

arca

| G]

vihere solls arc accurately narped and vicre reuainconts of tile
orizinel forsst still rencin,.

Tronoa study of one area of one and a helfl tovusaips
in Incham County, soie 1ntire
rost fcrtile, loc: €0ils beur nople, bgecly, and bassood, with

other Iardwoodlds, but very little ocli end hiclzory. Tox lown,

hovever, scems o bear oax and niclkory as doninants, witi sone

D
A

VI00G

w
[&

nd cliie Jut vith increasin~ sand

hard mapzle, besclhy, bac 5

1
v

[s

or gravel cont

(W)
3

+

n eandy loans, ¢ravelly lozs, loamy sanis,

2

and sand, oall and hicliory becunc more and more prouinznt. These

ction of 21l the candy locus

.
o

e

specles form tiie claracteristic acsoc

-

and sands, with soe variction in miztures due to wetness or dry-

F\

ness of sites,

)

7S recosnized a ralstion
vetieen soil and Torcct, and soon cwie to regarda "hardwood lend”
tlie Letter soil for scneral Termidn:, and "pine land" tle noorer.
Ccientists have lon: mncwn tiat corrclations exist betiresn soils
and plant distribution and growth, and thiey have recorded sucl
observations. Thut correlations o eizizt, tlhen, can ve accepted

without guestion.
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wocr.  Yue ralofcdl varies Trow penr to o year, but ls sollion
(N A - I B 3 34 T [ KR ~ sy - -
5o Geficlent as to rocult in Injary S0 ke crops, ciceut on
A 3 Ry PRI - [4R R v
tiie dricr ccud, cuils. ... T ecLl

on record wes Ll.7¢ iuches. In tie vetitost soar (1877) the

6 inclhes rore tuan tie avoraoe. The snowloll avera cce chout U1

inchizs arnuelly,.

3

L]

"Thie avera_e datge of the last illinc frost in tlc
spring is ey 10, end of tihe ecrlies?t in the Tcll Cctober 10,

re

I

which ~lves a noriel _rewing seuson of 123 days. Crons
sometines dama_=d by freet, The latest cate of %illin. frost
reccorded in the spring is oy 47, and the earliest datve in the fall
is Cepte.loer 14,

"hie prevailing winlis are from the southwest from
June to Jenuary inclusive, and from the vwest during the rest
of tiie year.,"
Decorded et laluwiazoo, elevation 985 feet.

Sceley (20) records tue reanerzl elevations in idehiran,
and it is intercstins to note tiat tie elevation of CJ0 to 1000
feet covers rou_uly tlc same area as the oal-iiiclzory trne
as rapped by Veateh (90) in the southera portion of the Louar
Feninsula; an area.having a rou_h.cr tonolradhy, nore
claciation, and vneriaps more conzloncration of soil types then
lover elcvations surroundin:.

The nortuern linit of oall and hiclory, subdominant,

oo

ion of CJ inches to L inches, vhile

o

silows an annual precipita

ol

tiic soutilern bordsr of Ldcunican shows ©6 inchics. The greatest
rainfall comes in lay aad June., Cnovlfell is cuite uniform - 40 to

= CON v, - . PO . UL NN s . . 1 ! xre r Vet
S0 inclizs. irevelling wiads are southvwest cor vwest. Lverases dotes



of last 1lling frost in soring cnd first illing Trost 1n the
fall chow a Ciffercnce of as nuch as £0 dors betiuecn north and
south in the senceral oeli-hiclzory arca. Len th of ~rowin: season,
tiierefore, varies froi: 140 days at the nortlhiern liwmit to 120

~

Cays in the extroiez southvestern corncr of the Ctate.
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Description of area Ctudied

The inve

v

arn, 4 niles in a
County, idcuigan,
Creek and eabout an
description of loc
8, and ¢, Townshi
riile soutir ol tie
County line. The
arc £5 acres of vo

w20oCGlots llos 1, 2,

The timbd

nces in con

(@]
[
5
]
O
H
(0]

tlie ways in wlich

Tiie topo
and § is rollin: a
level outvacih »lail
do not excecd SV T
Teet. Draincce is
sifTleren

diflference in tae

sandy loaia or loan

stication vas conducted on tne V. . Zcllozg

dirget line nortihwest of au-usta, in Ilalancczoo
Tiils fTarm is 14 miles northvest of attle
equal distoance northeast of Ilalarczzoo. The
ation is as Tollovs: Zrarts of CZzctions &, ¢, 7,
P 1 south, llance 9 west. The loca“ion is 1
Serry County line and ZF miles weet of the Calhoun
erea of the farm 1s about 780 acres, and thcre
odlend brolen into £ woodllovts. Thesc are called
S5, & and S.
er 1s of a distinct oali-liicilory t;
n sevecrel ovier cpecles in sncller asounts.
undzsr at lcecast turce ailfTercnt ovanersiips, and
- lar-ely cdus o

Y L Y

2ition of the stonds ars ver
they verce handled.

craphy of the arca includin Loodlots 2, &, 4
na of gldcial t1l11l, wiile ‘.codlot 1 is on a

n. oDifTerences in elevation over all woodlots
czet. Iievation cvove sez level is svout €20
cood in &ll the woodlotis.

ces in soil are not sreat enousl to couze ruch

corposition ol thie woodlots. Thacy arc all on

socils. “hat slight differences that Co exist



ray be dus poertly to differencecs in drainase conditicns or to
cutting in the forest. Iodcolizabion is often evident, with haxrd
ccaented luaycrs below tiie podsol layczr. 100
rusty-brovwn in color. Tcodlot £ is on “elle
sandy lowil.,  woodlot & 1s on ellefontoine sandy lowi.
end $ are on ellefcntalne locn or -rodin into sund and nuels

KO I - ~ - - PR s
et the ed;e of tihe 1ol

Trhe Zffcets of Cubiing

neduction of the Area of the Type
The wost prouinsut effeet of cutting in the early stondis
wes the reduction of crea occupicsd by the type. The deree of

sduction depended vpon aoriculturel activity, do.oree of lonld

on T

O

r acriculture, and density o

I-0e

SRV RRATN
now vhe forest is entirely avbszat on a great rony foris. “here

settlzaent as not Lewad =0 lLewvy or vi.ere therc is noor o

-~

H

i Fal A

rou_i land, cousldlerable areas nay roocln as romnants ol tis
orisinel forest., Thils arzliss to te ocal=hiclory tync alon:~
withh otler types.

—~

vhio has 5,200,000 acres of woodland sthanrds.

varely 7 per ceat of Indicna's foricr Torccst arca roucins

Nowe. oz cloared land 1s clready welnz abandoned, dus To noor
s0il and erosion (on stzey slopes vwliere fawndns is abbe nted).

T . - PR EETEE o S SRS - -y S e D
It 1s stated viat at lcecaet 70 por czat of Indiana could e

(&)
[

PR
cVOued

(@3]

indefinitely to azriculture (2C2).
Indiana had classilied ©l,l11 acrzs under its tax

exerpivion lew for woodlands up to Cctover 1, 1¢25., Grazing is
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s poesibles to Geteriiins sccuratzly tle

true condition of a tresz, or to accurately predict its future,

Tron an oculear cranincticn., Cre nus®t 2llow Tor awan error. The

classification .iven @hove should

-

oe voluzule, Lowever, Tor
purnoscs of couparison of ti.e trees in tihzse stands.

A outstandinsg »oint is the hizsh nercentvare of +lrilty
blaci: oax as corparzd to wiilte ozt and pignut hiclory, thc wilte

oak being lovest in *threce of tiie woodlots and hicliory loviect in

two of tlue woodlots., 1In one svand there were no tharifty white oalls;
the nuwiber wes sﬂall e1d nay ¢ive a false representation; such is
no doubt true ol otiier speclecs tiiat are few in nuoer.

In nwost cases thie proportion of thrifty trees runs well

above the proportion of trces of falr conditicn. Jut talzin~ fair

and poor trecs tojether, tiie porcentase of dcfective trees is
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~es Tor tliie thirce mnin so»eccics (blaci:

TLrifty condition - O to 77
air conaition 17 to 7¢,.
Toor concdition S to 297

For each woodlov, tiie proportion in eccli class, cll

spcclce conzined, varics considerably. Loodlot 4 has the l.i~hect

(@)

rerceata e of thrifty trees (73f), vhile ‘codlot T has tic lowest,

with £07.

»

to CI%;,, poor trcecs Trou £ to

k J
"Jt

Talir trees vary Troa Sl

?

197,

Miroure ILI sunows the

N - A N I - 3 2l
crecentvese orf turifty, fair, and rocr

ct

trees of ezcii specles in eachh voodlot, illustreting sraphiically
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infornation in Tabhle II.
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inciies 1a diamster end evicently in vigorous condition, for a

dease connice grovti resulte dycueTing over 700 trees to tiie acre

- ~

EEE TN

vien at 9 to 9 1lnclies .. l. Tz averare L.Se.... Tor L1lcclz ockx 1s

Ce9 1irnclies, Tor wiite oalr £.0 inchzs, and for hiciiory Z.7 inclies.

Other species, of which thzre cre less than 100 to the acre, are,

most of then, also frou stwy sprouts. Only & out ¢f ZE21 treces

-
aprcared to be ol scedling orizin. There may have been a fcow nore

winiclh could not be definitely determincd. ITowcver, bhe cvidence

+

indicatzs that aluost all the trees acsoclated in oali-zicory

stands will sprout, at least vien cut at an carly, vigorous ass.

N

[y -4 ~ - 1~ ;. ER Y N - LW ol
Sorie o the larse trecs in other stands are of

[

origin, bdbut no study of thon was attenpted, The lar:se, rature

-
3

trecs in the stands corigine
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tiie woodlots, aside Trou ".oocdlot U, were ol seedling oriin.

4 study was made of the amount of sprouvinzg that can
te expectad from stumps renaining alter cuttings. The stwips
exanined were lelt from a cutting izade in tihie vwin®ter of 1238-57,
and vwere ctudicd in tie fall of 1¢L¢.

A Giscussion will VLe rade of each speccics accordins to

inTormiation secur .

UhitevOak

Zasis 16 stunps. Diausters ranged from 1 to 20 inches
witnh only one stwip (14 inches) betwesn & and 21 incles, 0
sprouts on any stwips betieen Z1 and S0 inches, those a
from 120 to &80 years., The lé-inch stump was sound and alive but
did not sprout. Iroua 1 to 6 inclhiecs the sproutin

all arces belns under C0 jears.e Tue paximu mumiber ol spHrout



o9, Tor a C-inch ehuip, end the hsi hits were 1 to & foet. I
sprouts vere dead oa ti:e v-ineli stwrpe  Thls stwip vas also about
3/4 roiten, the rot liins in tue centecr. Zome poor trees sorouted,

2 o - d
ovlhiers aid nos,.

“lacls Calis

Zasis C0 stwirs. DTia.eters ranzed from 1 to £4 incles,

and the larcest ctwnps vecre less th 125 yecars old. The larrest

stwp (24 Inches) was only cuout 80 yecrs old, in sound condition,
and torz ¢ sproutvs from o - 4 feet tall, all livinz., 4 sialler
stwip, 23 inches, but older (110 yeares), was sound but bore no

EN

sprouts. This scens to shiow the vi-orous sproutin~s ability of
the faster-_rovinzs trceces., The largcest nuber of s»routs vas £95,
cn a Z-inch stunp; hel hts of sgrouts were 1 to 4 Teet, and only

cars, In “eneral,

the sprouting 1s itore prolilic vhen the stwips are snacll, a

9]

voun—ser stuirs are nwore free froai rot and inscet worli end the
trees cprout, hovevsr,
at least in the first stczcon afier cutting. Zurvivel is ~ocd in

all cases. 11 survival is froa 797 to5 100 7.

bors no sprouts. Tihe ll-inchi stwp bore £ shxrouts 1L-20 incics
nizh, bovi livirz. & O=incll stwin vowre 7 corouts Ioto 4, foet
nizh, and all livin., 221 c¢rcep®t *the 1li-inch shunp wore srnroutin«—,

Zurvival was couplete in 211 Lat azne case, Thne lirzest nwiber of



T o~ —~em A -~
ILar—etooth Asmen

asis O stwids, Diancters are divicded into Tour 4-inch
stwiyss, onz C-1inch sbhwin, end onc lo-iach stwp. L1 are uwnder

C0 yoars of are. (nly 1 stunp wos sproutin:, It vas o 4-inch

1

stw:.p, in fair condition; there were 11 sprouts o - I Tect in
hei-ht, and 10 vere liviarc “he otlher stwiys, sound and —oor
— ) Y b P

alilte, were not eproutins. The lI-inch stwrp zd one root sucler.

Sasls & stwips. DTlangters 3 to 11 inches. Agzes usually
under <0 yecrs. Three stwips vers sproutins. The larsest nwibsr
of syrouts on a ciajle stuwip was 1l. Tiis was a 4-inch stup
wileh vas in fair conditicon. TMuz Lhei hits were 2 - 6 Tezt. Tizht
sprouts survived. 4e wvas under S0 ycars. The ll-inch stup
had 2 inches of rot across tie center. Thcre were no sprouts
but nwizrous root suclers. Tiils stuwap vas over L0 ysars old.

wo sturips vere quite rotten and the varl was loose; therelfors

no sprouting wes possible.,

Jlaciz Cherry
ZJasis 2 stuims. Diauieters 3 and & inchies. Loth vere

Y

sprouting, the &-inech stw:p bearing S sprouts vwidch were &ll livingg

hei hts varied from 10 inclhizs to 4 fect. The I-inch stuwi bore
Z sprouts. The stuirs vers less than £0 jysers of azse, and both

-

sSoulic.
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heave a possible source of nuw tree ~routh alfter cutiler~ vihieh wi
periit stort rotations., Thiz srowth is neore rarid oand new trees
are started guiclier tnan secdlincs arve geimdnoie’.

TLz canbiwi is thz active eszat in nroluschion of
sprouts, and should be protectsd as nuch as pocsible. Zocsenin
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better thic arce *rsc sczdlin:s. Tire also destroys pyoua. sphrout
e AP P e o~y aa PETICN 3 vim~d N YA e - -
Crotti, ths barlt of Iresh-cubt stwgps 1s burncd or louscaed, and

il carbiwy is d=stro.cd so trat tiitre is 1o live wooud 2t “he
root-collar. ZIyroutin. is therelforc irossible.

Ths filve stznds of timbsr at the l2llo: Tarm vary
considseradly ia dsusity. Dased on the swiple rlot data, the

~zlation betueen tiiz different voollots is ebecut s follovws:

woodlot woodlot Voodlot

}—l
aV)

5] 4 S

il0e Trees por acre lz2 200 S8 174 420

Janze o Tolelle &=1¢9" 1-10" 1-3" c=10" 1-29"
7

approxinate Zensity Ok 0.0 0.3 Je 0.0

Tie fisure for density 1s vased upon 1,0 Tor full
censity or full crown cover. Tiuese Tiures brin: out that Toodlot
1l is very open end density is poor; .oodlots 2 and £ are of about

the swie Gensity; Joodlot 4 is r.ore dense; and oodlot & (tle

connice stand) is of thre hi hest Censzity. There 1s sorie correlation
betueen densivy aund nuwiber of trees per acre, but that is

trees. LLor_e trces provide ruch sreater

Fal

crovn cpace tien sm: 1l trees, of course, and Izwer urs re uired

to equal thz salic Gensity as a siand of sueller troc

»
o

-

Volwne of tle Ztancs
The svuiads very _reatvly 1in velw.e as well @s in density.
In order to (et the rnost accurate firtrcs noscible for comparison,
cubic oot volune was used o ecach glot. Tirst, tlc basal area of

eacll trce was sseurzad, from the diaucters und basal arca tallus.



£ vere talten on caci plot, including
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all 08V ol tlie Jilarngter clocses.  The volwus
. v ] TN~ UL U Nen - .- N -~
of a tree vas courputed vy the cirz volunie of a norcbolol
-T e — - - 4 - = s .Y L © T - N - T
volwie = TJasal srea x lciht+ 2 (V= 3x Z)
£
1w — ..
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There 1s concideracule verlation 1n heizhits on tie

different plots. Curves are beascd on &ll swnecles, as differzaces
in hecisht rrowith betvecn specics are ot (rezt cnoush to coneider,
courssz, well up in both Licl 1.3 and dlamstor o7
viilte oziz is usually noth cuive o %all; bleclz chorry, rcd mwnlz,

e asi, aud lsrzetcovy acpsn orten

._.
=
fo
ol
; 1
(@]
=
ki
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very well in hei-sht Dut not larze in dic..ctor, and

-

)

ws Yo L.z top orf the oalis.

Total volwilzs per ecre in cuuic foct, for each snccics
and for «ll s»heelcs, 1s shown in Table IV. Tlhwece volwics arc vase

on tle volw.ics on eacit plot, ani wrs fairly rezrcsentative ol caceh
woocdlot, ciczpt rserianz in Loodlot O wiere thic trees are loror in

o PR Ko 4ot 2.7 - I T P i, T N I T -~ S
perhaps on2-Tourvih of tiz stand tliun oa the Lhall-aers plot.
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