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June 5, 1950

MISCELLAEIUS RELORT NO. 10

ASFEN NANASRIENT FROBIEMS OF THE IAKE STATES

3y Z. ~. Zusada, Forest Economist 1/
leke States Forest Zxperiment Stztion 2/

ECONQIMIC SIGNIFICAICT OF ~SrEy

i
hspen,~/the riost extensive forest type in the lake Stztes occupies almost 2¢
millicn aeres or 39 percent »f the commercizl forest area in the region (g).

It occupies twice the area of the next largest type, the northern hardwoods.
It is, therefore, of tremendous importance to the econcmy of the rezion.

However, there are several things which mitigate azainst the manazgement of
aspen. Some of them are:!

1. llore than half of the aspen type is in seedling end sepling stends,
énd only about 6 percent is clezssed &s saw timber (tzble 1).

2. liearly © million acres of land classified as aspen are so poorly
stocked as to be practically denuded (tzble 1).

3. About 21 percent of the total asven type is estimated to be on poor
sites, mostly poorly stocked and in the seedling and se2pling classes
(8).

i

- ~ smell percentaze of the area in aspen rust be considered non-
commercial because of inaccessibility.

It appeers, therefore, that little rore than half of the aspen type can be
counted on to produce timber of commercizl importance. 5o the two ma jor
problems become: (1) how to manage the rroductive Aaspen stands, and (2) whet
to do with the noncommercial aspen areas. Only the former will be considered
in this enelysis, and chief emphasis will be sn silvicultural applications

in f1ll recognition that financial aspects are deserving of ruch more
attention than is ziven here.

1/ Prepared in collabsration with the Director's staff.

2/ laintained by the U.S. Depertrent of Agriculture, Forest Service, in
cooperation with the University of lLiinresota, zt University Farm, St. Faul,
Minnessta.

3/ As used here aspen refers to quaking aspen (Populus tremuloides) znd big-
tooth Zspen <. grendidentata), The former 2ccounts for &t lezst 90 percent
of the volume. i




by size class, for the three
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: : v Geedlings f:oriyd :
State 3 Saw ] Fole : and FRCLLE i Total
timber : timber : saplings : ., °d
; Do ; ! denuded

Thousands of acres

Minnesota 550 1,070 4,120 1,760 7,500
Visconsin 297 1,795 3,888 1648 5,458
llichigan 327 1,454 2,902 1,817 5,900

Totsl 1,167 3,619 1C,247 4,825 19,858




ORIGII AND CONDITICH OF PRESENT ASFEIR STAIND

LOgging Bnd fire are the principal agents credited for the large acreage of
espen stcnds now in existence. One authority (&g}‘explains that aspen
probably occurred in the original forsst only in groups or as scattered
individuals, and that rezeated firss provided the mezns for the asven type
to expand, by root-suckering. a&nother (Ei) calls fire the "great intro-
ducing agent" of espen, and explains that cne fire in a virgin forsst allows
the esteblishment of 2 scettercd stand of zspen seedlings and thet subse-
guent fires are followed by &n abundant crop of espin sprouts from the roots
of the secdlings.

The £bility of &spen to raproducz by both root suckerinz and secéing and to
grow rapidly on most soil types fits it well to teke over unstocked lands,
Becsuse of its sprouting ebility, aspen also maintains itsclf on lands it
has inveded cven after clczer cutting or kililing by fire. Even if not lozsed
or burncd, aspen appecers perfcetly capable roducing by suckcring (23).
On the other hend, aspcen's sscding ability should not be counted on streongly
es a means for perpctueting itsslf (i8) on lends it has invaded.

Aspcn has taken over lend formerly oceupied by othor forcst typsse In meny
pleces the original spocics rovlecsd have come baek and now form a definite
understory in tho espon stands. In the past aspon's £bility to dominate
thesc spceics has becn aidcd by repcsted burning, sinee the tolerant hard-
woods, balsam I'ir, anf sprues, and such spceics cennot rcproduce following
firc as wzll as aszcén. with good firc control now in cxistence, &spen p
undoubtecdly will be rcplaccd zreduzlly on much of the lend it now occupics.i/
Rowever, such neturel conversion to other spoeics will bo & slow process.

m

frocsont utilizetion practiccs ususlly rocquire the lzzving of considzreble
number of unmorchantabls aspen troes aftcr logging. Wicn such treces arc
loft, espen suckers ert less prolific end less vigorous then eftcr complote
cutt1 %« morcover, brush, whiel: thrives better then eespen in partiel shade,
comuctss with and supprosscs thc espen reproduction morc scvercly wherc une
merchantablc trecs arc left then on cornplictely cxposcd ercas. &5 & rosult,
meny stonds thet have come in followingz the cutting of aspen, cven on the
bost sitcs, doubtless will be poorer in stocking end productivity than the
origirel stend (34).

1

Znemics of sspo

The principel accnts injurious to espyen' erc firs, discese orgeénisms, and
inszets., Anin:ls, wirdstoriis, slcct or heevy snow £lso arc ciuscs of
injury. Frost, which is hermful to many trcc spseics, does not £ppcar to
demage €spen S;V:Thlgo

Firc, although & grcat fector in the csteblishmont of aspen, is very des-
tructivc to young trocs. Stocckelsr (£5) points out thet repecztsd burns
héve rcduccd the site quelity on & l;rg rortion of thc espen arce

-
(16) rctos fire wounds es most importent for sprocdins discess in &spen.

S
>,

4/ Thet this hes h poned in the northeest is disclossd in € rocent communi-
ertion from the llo rtn cstern forzst Exporimeont Strtion.
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Inscct attecks heve ctusad hzfwvy losscs in sspen in the pest., The forost
tent cgtcrpiller (Mizlecosome disstria) probrtly hes ccuscd the most wide-
spread demege.  The lervae feed on the lscvas of espen and thus heve

defoliated meny squers miles of ospen stonds for scvercl successive ycsrs.
nly cxircmes in weether heve stopped thoir attécks. Other inscets in-
jurious to aspen £rc the popler borer (Sawcrpde celeertte), the bronze
birch borer (Azrilius znxius), ond the errpenter ent (Componotus
herculsanus).

Hypoxylon ecnker (Hypoxylon pruinctum) is described by lLorcnz end Chris-
tonson (&g) &¢s "probcbly onc of the most importent discescs throughout
the ringe of the trce." Grusnheson (10)1w studics in wWisconsin found 24
pzreert of £11 popple infcetzd by this discess. Bicr (6) reports thet
this ccnker is ecuscd by ¢ wood ?rr-ul+: end thet "bark puncturcs rosult-
ing from inscct ettack commonly scrved os conters of infeetion." He €lso
points out thet ettccks croe not confincd to young trces but rithor to
youns berk on 21l tress. Thrifty trocs erc ¢ uq"*pt ble to the
£s supprosscd trecese Grucnhagen (;Q} found the ctnker most prevelont on
pocr sites end lsoss in ft tion on lerge troocs. Bexter (i} epperontly
prorts the lotter view £rnd suszosts maintentnee of vigorous growth
throughout the lifc of the st-nd £5 ¢ control metsurc. Zchngreff's (32)
obscrvetions in Hinncsote scom to indiecto thot ernker is found most
frequerntly on poor ond Tldluﬂ gitzs, and on sitc
thet ths disersc is much loss commion on good site
pen is growing iz mixture with hordwoods or wit

discese

:.z" i-’l ()

g detcoriorated by fire;

£s

ctnker on &spen is eruscd by Cytosvor:i chrysosporme. Lt otticks
c tiwigs which trc theoroby killzd by girdling. It, howsver,
£ primcry invéder of living trocs.

The felsc tinder funzus (Fomss ienisrius) cnd the butt rot funzus (Fomes

cpplerrtus), both wood rots, erc thy most importent discoscs ¢ffieting

the utilization ef cspzn. Theo rots onter the trecos through wounds ¢nd

bruiscs which cxposz the wood. They £x2 more provolsnt in older ese

strnds thea in young stinds end usuclly cre found in 211 ovormiture stonds.

These' discfises eon efuse oldor stonds to be totel lesse
polv t¢vorcd food for & number of wildlife speeics. It is the most

importent food Tor becver. Docr tnd rebbits feaod frecly on the young trocs

(28) t is cvident vorulstions of wildlife can hove & dimeg-

S
: P -~ AP T
ing cffcet on young

Troquently &rc brokcn or uprootcd by wind, hoovy snow, or sloet.

wood €nd slcndcr beles offor pocr rosistinec tgtinst thesc
¢lcments, cven efter thc trees cro £lmost full grovn. Tho root systems
ers nct cdsqucote to fncher ne grinst the forec of strong winds,
cspoeielly when they hove been left isoléted in lozging. Deecy in the
stcms or roots, of coursc, groftly inercescs the donger of windfell,




EXISTING KNO./IEDGE ON ASEEN

' Silvies of sspen

The renge of aspen extends across the liorth smerican continent through Canada
into north central and northeastern United Stetes and into the higher eleva-
tions of the Rocky lountein region. The three lake States are thus on the
southern edge of the range. Since aspen is 2 species of cold climates it

may be difficult to ma&nage on & permanent basis in central Wisconsin and the
Lower Peninsula of Michigan. :

»spen is a very intolerant species throughout its range. Weigle and
Frothingham (Eﬁ) suggest that trees of seedling end sucker origin may differ
in tolersnce.

For best growth, aspen requires a deep, fresh or moist, porous, well-drained
loam soil; but it occurs on a2ll soil types in the lake States (19). However,
the growth, development, vigor, &nd maturity of aspen are governed to a large
extent by the site on which it occurs.

aspen trees begin to bear seed when 27 to 25 years old {g_, %2). OGeed is
produced every year and heavy crops are borne every 4 to 5 years (EZ, jej ol
278-281), The staminate and pistillate flewvers are borne separately on
different trees &nd e2ppear in Mey in the Leke States. The ssed usually
ripens within one month after pollination. The seed of aspen under natural
conditions is short-lived, usuzlly not longer than two or three weeks (18).
» very large portion of the seed is abortive (283),

sspen occurs in pure sténds &nd in mixtures throughout the Lake States. In
northeastern Minnesota it grows vith paper birch, jack pine, balsam fir,

and spruce. In north central Minnesota it occurs in mixture with northern
hardwoods, paper birch, white pine, and balsam fir., In the Jpper Peninsula
of Michigan its associates are paper birch, the northern hardwoods, white
spruce, and white pine. In Lower Michigan, it often occurs with oaks, pine,
red maple, or northern hardvioods.

Rapid growth znd high mortality are characteristies of young aspen forests
whether of seedling or sprout origin. Growth is rapid for the first 25 to
S0 years, and the pegk yields ere reached at about 40 to 8C years. There-
efter stsgjs open up. Windthrow and jice breakage eliminate individual trees
and decay2 takes a heavy toll of both large and small trees (23). Stands on
poor sites become decadent &s early as 25 years of age (20); those on the
test soils may maintain a good crown canopy until 60 years of ages. st 80
yeers usually only a few decadent vetersns remzin (23).

Feproduction

sccording to present krnowledsze seeding is not a very effsctive meens for
obtaining aspen reproduction becezuse (1) a very large porticn of the seeds
are abortive, (2) those which are fertile lose their germinative capacity
within two to three wesks, and (3) unless the sesds fall on mineral soil--
on recently burned-over or cleared land or on other open spots not covered

5/ Hypoxylon cenker hés been fecently recognized as being responsible for
much mortality.
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with vegetation or decomposcd lec! littzr--their chences for grovth are very
poor (18, 28). Many obscrvers have stated thet it is very difficult to find
aspen scgdlings in the forecst.

Although scedlings erc scorce in the forest, claims crc mede that scedlings
ere superior to sprouts for growing stock. Weigle crd Frothinghem (28) stcte
that scedlings ere superior to sprouts in tolersnce. Barth (g) contends that
Europern cepen trees resulting from seed have betiter form, thinner brinches,
e2nd better heigzht grovith, end ere less susceptible to rot then trees of sucker
origin. Shirley (23) indicrtes there is no ovcileble evidence to show that
stends of sprout origin are less visgorous theén seedlings.

The suckerinz of &spen has reczived considersble study which cén be surmarized
cs follows: :

1. oJSuckering is @spren's principel method of regcneration.

2. The =spen root system is contsined mostly within the top 2 fcet
of the surface. The roots follow &n unduleting course rising
towrrd the surfrce ¢nd sinking esgain (2, 9).

3. Suckecring takes plofce £t those points in the roots which &re less
then 6 inches from the surfzee (28). - Berth {3) belicves thet suckers
develop from dorment buds on roots nesr the surfcec in the presence
of strong lizht. licigle &nd Frothinghem (28) suggest the necessity
of well-gercted soil.

4. Suckers mcy develou from seedlings onliy two yecrs old, by which time
ths roots sprecd out 4 to 6 fest from the stem (8). Trees 70, 90,
and 110 veers old heve suckered ofter eutting, indiceting thet trees
do not lose this sbility as they get old (2, 28).

i severe cnouzh to kill full grown trees will not destroy the

uckcring capzeity of roots (28). Light burning stimuletes &spen

3o )

6. cker sugscsts th-t certzin roots &re devotecd primerily to repro-
i )

7. Swmer cutting reduccs the suckering in espen ¢s compered to winter,
sprinz, or fell cutting (2, 24, 23, 30). However, Beker and "cigle
cnd Frothinghem point out from ohservations in the Rocky Mounttins
:nd in the northeést, that such reduction is mot enough to prevent
full rcstocking three yezrs after cutting., Surmer fires discourage
suckering. JSuckering will teke place for two yecers efter cutiing
end cfter thet time will prreticelly cease (1), Zehngreff (32
indicstos thtt brush competition shades out loto-summer cad sscond-
year suckers. Beker (1) found little differcncc in height growth
of suckers of summer cutting versus winter cutting after three years;
however, Stocckeler (24) found & wide difference efter Tive ycars.

8. Veigle 2nd Frothingham (£8) strtc that suckers will soon form in-
dependent root systecms. Eowever, othsrs hove shown thet the root
systens stzy joined for meny yerrs, but how cetively the trecs sup-
port 2r-ch othsr throush thzir root systecnis is not known.

-7 =



9. Disking has been used as 2 meens of stinuleting aspen suckering
thfec years after cutting (31).

although @spen suckaring hes bezrn studicd a2 grect deal, neny questions on
this subject remain unenswercd., Ioreover, results have becen inconsistent
in ruch of the vwork that hes been done, so thet besic studies in this field
continuc to be importent.

Artificial regeneretion by plentins and seeding is still untried in this
country. XBuropeins, perticulerly the Scandinaviens, ere giving consider
time end effort to this meefns of rorencretion s a method of improving t
quelity of their stends (3). If by repeated suckering, 2spen stends tond to
run out or deteriorete, plenting mey be neccessery to continue good quelity
ctends of this species. When that tine comes superior streins will be in
demend.

ehle
T

ails

Rotation and 3}

,_4

ield by Sites

= h

The retes of growth £nd yield of espzn &% a3y given sge very with the pro-
ductivity of the soil (quzliity of the site). Site quality for espen now is
expressed s height of thz averrge donincnt treec in 2 stend 2t 50 years or
the height thet the fverege dominant tres in a younger or older stend would
heve €t D0 yoeers (;i) Stends urder 20 ya:rs of egec are too younz for
cccurzte site dotornination by this nethod Hence some other riethods involv-
ing soil or other fzeiors are needed to evalurte site potential ( 55) A
religble method of carly ege site determination for aspen would be of great
velue to forest land mtnegers.

Studies of forecst soils show that there is 2 general reletionship tetwsen

soil types 2nd rete of growth of the various forest 4Aypes (19). The rate

of growth of trees is usuglly detesrmined by moisturc relstionships of the

soil. In those studies aspen occurrsed to a2 gract extent on €11 soil grours

and wes rnot charecieristic of any of them. The following general rclotion-

ships betveen site end soil, hovever, were noted: (1) Poor siics--send soils

with low weter tzble; (2) medium Slues—-loffe or lozry sands underlain with
cley vith zround water nomathgt nigher; and (3) good sitcs~-cley loams with

& moderctely high water tzble,

Stoeckeler (25 ) Points out thzt knowins the originci forest cover is help-
ful in predictinz sites for asy

The rotation, yield, and development of ¢spsn on virious sites can be
summerized zs follows (32):

1. Good sites.--#Aspcn rezches sawlog

size et the rotation age of
rs. Yields of 9,100 bos feet, or 46 cords per

211l logs and pulpwood at the
stinmrted maxinun yields are

2, lediun sites.--The tre
T
(Y »

ords per &acre.

rotation age of ¢t
gbout 5,000 board



9. Diéking has been used 2s a meens of stimuleting aspen suckering
three years after cutting (31).

Although espen sucksring hes besn studicd a ersct deal, meny gquestions on
this subject remain unznswered. Iloreover, results heve hoen inconsistent
in mich of the vork that has boen done, so thet besic studies in this field
continuc to be important

Artificial regencrztion by plentinc and seeding is still untried in this
country. REuropeins, perticul £rly the Scandinaviens, ere giving consideredble
time end effort to this meens of rereneretion s a method of inproving the
que lity of their stends (3). If by rcpeated suckering, aspen sténds tend to
run out or deteriorete, plenting may be nccessery to continue good quelity
stends of this species. When thet tinme comes superior streins will be in
demend.

Rotation and Yield by 3ites

3 ——

The retes of growsh end yield of espen &% any glven &ge Very with the pro-
ductivity of the soil (cuclity of the eite). Site quelity for &spen now is
expressed 2s height of ths eversgc domincnt tree in € strnd et 80 years or
the height thot the £verege dominant tres in a vounger or older stend vould
heve =t 50 yorrs (14). Siends urder 20 yecrs of age &re too youns for
securcte site determination by this method. Hance somc other nethode involv-
ing soil or other fretors are necded o evaluste site potential (25). &4
ralisble method of cerly ege sitc determination for aspen would be of great
value to forest land mtnegers.

Studies of forsst soils show that there is & po~ﬂral reletionship betwsen
soil types cnd rete of growth of the various forest types (19). The rate

of growth of tress is usuclly detzrmincd by r01:t re rrl'tlonshlps of the
soil. In thosec studies espen occurred to a art extent on £il s0il groups
and wss not charectsristic of any of them. The following general rcletion-
ships between site &nd soil, hovever, were noted: (1) Poor sites--sond soils
with low vetor teble; (2) rcdl;n Slu“S——lO“'c or loarmy seénds underlain with
¢ley with zround woter somevhet higher; and (3) zood sites--clay loams with

e moderctely high water %ezblc,.

Stoeckaler 5) oints out thet knovins the originci forest cover is help-
ful in predicting sites for asg

The rotation, yield, &nd d:
sunmarized as follows (Z2)

velopment of £spsn on virious sites ctn be

se (D

1. Good sites.--Aspcn rezches sawlog size et the rotation ege of
Ebout 55 v yeers., Yields of 9,100 bvorrd feet, or 45 cords per
gcre &nd hizhgr, zre atteinsble.

2, liediun sites.--The trecs produce st’li logs end pulpwood at the
rotutlon cea of choub 45 years., Estimrted maxinun vields are
zbout 5,000 board feet or 22 cords per fcre.



3. roor £i+o5,--hspen seldom retches more then pulpwood size 2t the
o T L - . .
rotgt1o: ege of cbout 30 years HMayinun yislds mey Tt up to 18
cords per ecre, but moTe of*c“ they are smbst niie llv less. &spen
on poor sites is very susceptible to disecsc znd insect ettacks.
Much of the poor site &spen is noncorme reizl ¢t the presernt tine.

Altfour“, ourd trees over 100 years old hzve been found in northern Llinnesoté

nd Ontario, aspen stends in the .tke Sitotes usually deteriorate VeTY repidly
af tor £ze 70 on g09¢ sites 2nd cfter rotition &£ge on mediun end poor sites.
Decey in 2spen is soO repid that 10 yeers sfior rotction 2ge, 90 percent or
‘more of the volume often ‘s unmerch ““u;blc (21, 28, 33). sehngraff (33)
stotes thrt cerly estimates of volunms yizlds werc too high bectuse Troper
weizht wes not siven to hlal nat r:l mortclity and naturel slowdovm in growth
with inercesing #ge.

Thinnings end Inunr“bdlatc Harvests

Under ncturcl conditions £spen stards thin theomselves very repidly. In
aorthern liinnesots, noturel thinning r hducﬁd an £spen stend from more th
3,500 trees per acre ot 13 year
cbout 1,000 trees et 2¢ yoirs {
to stzznzte (17, 23).

s, to cbout 1,500 trsos &t 23 yeers, and to
22), Young espen stends show littls tendency

Txperiencc in stend improvement £nd cormarcizl thinning is still on &
sermple-plot besis. This expsrience shovs thet espen r_anoldﬂ vell to
thinniag peielly during eerly life. In nerthern ifin nesota, stonds
thinned s 13 to 2n Bx9-foot spicing geve ® volunie of 17 cords per &cre
es reoinst 7 cords per ecre in the unthinned check plot (aE).
lot experience on nedium sites, howover, docs not show s
). Thinnings thus far ere rocormend only for good sltc

€S

(6] oy

u-

Fresent thinning experience rocormionds lseving the lergast, rost thrifty
treces end cutting "from below. " This recormendrtion is vesed on the find-
ing thet deccy is more prevelent in trecs of lover then of higher erovmn
clesses (3Z). There is © yos:1b111+x, how <% cutting "fron cbove"
could be uszd in ecrly commerel? 1 thimning. .znple plot vork, for

instsnee, indic Yes thet this ney be aossible if the stend is not over &5 or
30 yecrs old £nd is thrifty (221,

There zre othsr £dve rt"cr“ to thinninz besides grovth stirulztion., Thinning
mey help to cont*ol the Hypoxylon canker (4, ggj The selveging of rmerchent-
cble trezs thet normelly dl“ in unmencged stends eon inersase yiclds consider-

£bly. Thinning c1s0 ecn serve os & nséns for que lity improverent for aspen.

thinning prretices knoun from zxrerimcntel vork should bec zpplied on
erle to determine hovi they will work out in pr. eticel forest menage-
there is need for ccon 1tinucd study to deternine the best specing
s, how fer dovm tho weite seele" thinning will be vorksble,
tends of the younz merchentrble sizes (25 to 30 ycars) respond
to thinni:gs from cbove.



Yiclds Under ianescmont

f
The viclds of @spen undar nicnagellent can only be estimetsd et present on
the beasis of plot work donec in northern lMinnzsote., WNo intensive management
hes been initieted using this knewledge. Sanple plot work indicetes sirongly
that on good sites careful menegcerient can incretcse yiclds, improve quelity,
and shorten rotations. The rocommended system of ménagenent for good sites
consists of & noncommercial thinning beforc age 20, intermediatc cuts &t ages
30 and 45, and a fin&l cut &% £gc 55. This should producc more bozrd-foot
volume then is now obtained from unmansged stends, plus & substantial volume
of pulpwood (32).

-
LIk

No thinninz plots have bezn estzblished on mediunm and poor sites, @nd what
will happcn there can only be surnised.

Extcnsive management which should recognize rotetion age by sites will, no
doubt, permit @ more orderly harvest end improved yields from aspen stands.

S labnrht ToAsT AT AT oo T - LETmNT T AT L AT ST
SSENT PROGRAE OF RUSZARCH IH ASETN I ANAGE. BT

The Lakc States Station, the collcges and universitics of the region, and
soric privetc compaenies are cerrying on ress2arch in aspen nmenagerent. The
proesent progrem for the Steztion is given below; that for the schools and
companics is also incliuded, so far &s informetion is avazilsble.

Roproduction

1. TFor & poriod of zbout 15 yzars, numerous harvest cutiings on & good
site heve boen made on the rike Bey Zxperimental Forest in northern
Minncssote. FPeriodieally thesc cuttings €re oximined to detsrmine

adsgquacy of the roproduction énd stand development.

2. Hervost cuttings in zspen on a poor site hove been carried on at the

Cioquct Foreszt Experinent Stetion of the University of Minncsots, and
ons niede on regenerstion. & now study of suckering is being

3. Onc tust of disking of cut-over asren land hes been made 2t Pikc Bay
Experimentel forast (liinncsota). This resultcd in regenerating & cut-
ove? stond thot had not reproducsd well. Obscrvoétions will be continued.
A similocr test wes initicted by the Consolidated lWiater Power end Peper
Comypeny in Wisconsin in cooperction with the Morthsrn lekes Forust Re-
secreh Conter. & stimuletion of aspen suckers weés rceported. another
tzst of tho sfnec sort plenned for the epring of - 1650 by the orthern
Fzper Iiills &t 2SE higzn, in coopurztion with the Upner Peninsula
Forest Roscer T

4, A survey of aspen cut-over arces in Wisconsin vas started by the

su
orthern L2kes Forest Rescarch Center in 1947 to determine the offect
of secson of cutting on espen regeneration, rcts of conversion 3o other
species, cte, This is schoduled for completion in 1950.

=2
=4
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1.

6.

1inning

|
Hes

At t¥e Pike Bay Experimentel Forest, thinning experiments were started
over 2C yecrs ago on fairly good sites. These have been mainteined
and cxpanded. At present there arc thinning tests in:

(2) Noncommercial stands.--Esteblished over 10 years 8go in &
13-yecer-old s&pling stand.

(p) Pulpwood stands.--Put in over 10 ycers ago in Z0-yecar-old
timber.

(¢) Younz stands for production of vencer.--Established over 20
yeers ago, primerily &s spacing tosts to develop good diamcter
growth and match-stock timber. These heve been thinned the
sccond time.

Thinning tests in scveral stands of 2spen were established a few years
ago 2t the Dunbar Forest Experiment Station (Iiichigan State Collsge)
near Sault Ste. Marie, lMichigen. It is too early for results yet to
be eveilsble.

TIn 194% thinning tests in noncommercial stands were established by the
Northeorn raper Mills ncaer smesa, liichigan.

Discases

A study of Eypoxylon canker of aspen was initiated by the Bureau of
Plant Industry (USDA) in 1949, in cooperation with the University of
Minnesota and the Northern faper 14ills, The 194% viork was confined
mostly to the Upper keninsula of Michigzn, although & stert was made
in isconsin. The work will be expanded in Wwisconsin and extended
to Minnesota in 1950 in cooperation with a number of pulp and paper
companies.

The University of Wisconsin has made selsctions of espen that appear
o be rosistant to Hypoxylon canker. Further rosesrch will be done
21ong this line and &n extension into tne field of breeding for dis-

sce recsistance is contemplated.

The liinnesotz and Ontario Peper Company and the University of lMinnesota
zre cooperating in a study of old "oonky” stznds to determine the pro-
portion of wocd that is too fer gone vith hcart rot to bo useble and
the proportion that still cen be utilized for pulpwood.

Michigan State Collc
studying Eypoxylon ¢

j 8834

gc at its Dunbar Forest Experiment Station is
znker in stands thinned in various ways.

The Northern Lekes Forest Rescarch Center in Wisconsin will follow
up intensively on the incidence of Hypoxylon canker in cutting
experiments in éspen-balsem to be initieted in the spring of 1950.

The Headwaters Forest Rescarch Center cxpects to cooperate with the
University of linnesota and BFI in an cvaluation of cultural
prectices in aspen on the Pike Bay Excerimentzl Forest with respect
to the control of Hypoxylon.

- 11 -



7. Northgrn ¥aper Mills will follow their thinnings to observe the effect
on Hypoxylon cenker.

Inscets
The University of Hinresota for some time has beenp investigeting the Torest
tentless c2terpiller, the aspen borer, »nd other insects. This work is
b2ing continuad with the active Cooperétion of the Iiinncsota Conservetion
LDepartment.

Lancgment of lixed Stands

l. ZExperimental timber stend improvement Orcretions in aspen-northern
hardwood stends wore sterted at the Upper reninsula Experinental
Forest, “ukes, Michigan, in 1933, Poriodie evaluction is made of
this work,

2. Commercizl intermadiate cuttinzs in mixed cspen-balsem steinds are
beinz initiated in 1950 by the Station 2t two locations:

(a) arzonne Experimentazl Forsst - near Hiles, Wisconsin,

(b) Fike Bay “xperimentel Forest - ncar Cegs lake, Minncsota.

Srovth end lortelity Studies

A#side from thz genercl growth figurcs obtained onp the Forecst survey, the
Station has under obscrvation on the Fike Bey Zxperimental Forest 621
1/10-uere zrowth plots csteblishad in 1947, Of these, £71 ere in sapling
stends 10 to 30 veers old &nd 350 in pols stends, The letter =rc chisfly
30 to 50 yusrs old, but & fow are older. Individuzl treo rocords erc
€véilable on all plots,



NIEDED ZX-ANSION TO ROUND OUT THE rFROS.EM

Basic Studics

f

Studics of 2spen site should probably be given top priority in the field of
fundémental rescerch in aspen. Sito quslity &s now cxpressed (height-age
reletionship) is unrelistlo for youns stends: 4 rolicble mothod of carly
site detorminaztion will be of grest velue io forcst mensgers. Specific
qucstions arc:

l. lhet erc good site indicectors in young aspen stands?

(2) Cen sccdling cstsblishment and growth be used &s e site
indicator?

(b) Must soil and water table be determined to classify sito?

(c) Can sitcs be classified by meesuring growth of youns trees
over short pcriods of 2 to 5 years?

() .hat arc the comperctive valucs of scadling and suckers as
sitc indicators?

2. Can rotio of difmoter erowth to height growth of dominant trecs be
used &@s site indcx? i

3. How fast is aspen site quality Building up as & result of fire
protection?

4. Are sccond-gcnerstion cspen stends cque l, poorer, or better in
quality than the stends vhich camo up on reeccnt burns?

5. What arc the rclationships of site &nd soil or moisturs conditions
to tho conversion of zspen stends to other spocieg?

Secd and secdlinz studics nced much more ettention. In perticulart

1. How much viable sced is produced by ospen trecs?

2. How ofton do crops of good viebls sced ocour?

3. Arc sceds of young trecs vieble?

4, at vhat aggs do aspcn troes havo the best sced production?

-

5. Vhet are the best mothods of csteblishing strnds by sceding
and plenting. 6/

6. arc sscdlings superior to sprouts in vizor, tolecrince, and
discesc resistence?

7. If zspen deteriorctes s a rosult of scveral gcnerations rerroduced
by suckcrs, whit is the best mcthod for bringing "new blood" into
the stand?

6/ Sceding and Plenting of @spen, clthourh not £t prosent concidercd to be
précticel mey, in the future, be e nceess:ry method for maintaining
good cspen stands. Such studies also mey give valuable eluss to naturcl
regener<tion,

n o
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Suckerinz, although it hés been ztudied 7ore then seeding, must rcceive
further %tantlon to con firm generdl ok 'servations and theorl S on its

inportanee:

1. How lons efter cuttine of the Perent ftree will roots continue
to produce suckers?

2. Can portions of the roois be transplanted and still produsce
suckers?
Se What is the structurs of roots that sprout eénd how doss this

corpers with thet of nonsprouting roots?
4. Do suckers deve lop their own root systems &nd how soon &re they
independent of tHa berent svsteom?

S. After thinning, do roots of the out trecs serve the residusl
trees?

6. Docs ‘h" caracity of tress to sucksr run out after repeatod
 suckering?

7. What is the theory behind disk ing to produce suckers? Do g1
old rooct=s sucker, or arz the s wckars predominantly from the few

sCrttered new troog?

8. Is thzare a relationship between sprouting end sita?

9. What are the ligh%, eir end soil temperatures, or other conditions
need2d for sprout ing?

105 DoEal] aspen roots sirout or ars there special rerroduction roote?

nship betweon root sucker and bark
tionship of time of cutting and sprou

is
12, Whet fthe reletionship betvween sztson of cutting and the dzgrec of
restocking of csuen stands 2, 5, 10, 2n3 15 years after cuiting?

spplied Studies
Pest end current hénacenent studies heave given some good leeds in handling
aspen stznds, p““+"Ch¢erlv on £004 sites. Hevertheless, <}
8 number of epplicd d studies; and much of The pest work. should
2nd tested on aiLL erent sites znd conditi

1. Of wnat genaral usefuln
site n

= elat o © ¢crown end vigor clsss olr different
sites &nd in ¢ifferent aze clezsas?
o



3. Wwhaet is the reletion of sczson of cuttine to production of suckars
on gvirious sites end ege clesscs, &nd how doss this tic in with the
development of vegetation?

4, Yhet tro the epproximste vi-lds of €spen by site classcs? How does
Hypoxylon eznker aff-ct the yiclds?

5. VWhsn and how should &spen be
a

thinnzd for best rcsults {noncommercial
end for pulpwood, stwlogs, ol 8

6. Whzt are the bost growing stock levels for espen of verious £ges
by site classes?

7. Uhat arc aspen yields under different systens of cutting?

8. To what extent should s an be maintained in mixture vith other
species on good sites, end whet motrode efn be used to accomplish
such &n objcetive?

£ilot Flant Studies

~s s500n €s silvieulburel or other przctices arc developed on & small scala,
they should be tried out on = pllot-plent besis £t sczrersl locitions in the
region whiere costs end returas cen be datermined end their ceonomic usefule

ness cvelusted.
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